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FOREWORD 

The trajectory for the Apollo 14 mission was computed without taking 
into account the weight increase caused by the addition of a third oxygen 
tank and a battery in the service module. These modifications are being 
made as a result of the Apollo 13 accident. The weight of these modifi­
cations is approximately 754 pounds and was not incorporated into the 
computations because the input was frozen on July 13 and this weight was 
not defined for the Mission Planning and Analysis Division until August 18. 
A revision to this trajectory is scheduled for publication on November 4, 
and it will incorporate this weight change and any other changes that 
might occur between now and the input freeze date of September 10, 1970. 
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SEQUENCE OF MAJOR EVENTS 



Event 

Launch 

EPO insertion 

Translunar injection 
Burn initiation 

Burn termination 

Post - TLI events 
CSM/S- I VB separation 

Docking 

CSM/LM ejection 

Evasive maneuver 
(performed by S- IVB) 

Translunar coast, midcourse 
correction maneuvers 

MCC- 1 

MCC- 2 (hybr id transfer) 

MCC - 3 

MCC - 4 

Lunar orbit insertion (LOI) 
Burn initiation 

• 

Time, 
hr :min: sec, 

g.e . t 

00:00:00 

00:11:39.6 

02 : 30 : 42.4 

02 : 36 : 06.8 

02:51 : 06.8 

03:11:06.8 

03: 56:06.8 

04 :19:06.8 

TLI plus 9 hr 

30:36 : 06.8 

LOI minus 22 hr 

LOI minus 5 hr 

82 : 38 :13 . 6 

I 
I 

TABLE I. - SEQUENCE OF MAJOR EVENTS 

Time, 
hr :min: sec, 

c . s.t 

Jan. 31, 1971 
14:20:00 

14 : 31 : 39 .6 

16: 50 : 42.4 

16:56:06.8 

17:16:06.8 

17 : 31 : 06.8 

18 :16 : 06.8 

18:39:06 .8 

Feb. 1, 1971 
01: 56:06.8 

20: 56 : 06.8 

Feb. 3 , 1971 
02 : 58 :13.6 

19 : 58 :13 . 6 

Feb. 4 , 1971 
00 : 58:13 . 6 

Flight azimuth, deg 
Launch complex 

Geodetic latitude , deg 
Longitude, deg 
Geodetic altitude, n. mi . 
Velocity, fps 

Geodetic latitude, deg 
Langi tude, deg 
Velocity, fps 
Apogee altitude, n. mi . 
Geodetic altitude, n. mi. 

Geodetic latitude, deg 
Longitude, deg 
Burn duration, sec 
Plane change, deg 
Apogee altitude, n. mi. 
Geodetic altitude, n. mi . 

6V, fps 

Geodetic altitude, n. mi. 

Geodetic altitude, n. mi. 
!J.V , fps 
Burn duration, sec 
SPS propellant used , lb 
Plane change, deg 

Geodetic altitude, n. mi. 

Altitude above mean lunar 
radius, n. mi. 

Mass, lb 

Data summary 

Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Perilune altitude above LLS, n. mi. 
Selenographic inclination, deg 
Velocity, fps 

72 
39A 

32.7 
- 53.3 
103.3 

25 567.7 

- 29.0 
124.4 

25 593.6 
104.7 

99 . 4 

- 19.1 
149.9 
324.4 

0.3 
250 173 

162.3 

""10 

""56 000 

118 344 .5 
73.4 
11.1 

705 . 7 
0.2 

,,, 174 600 

"" 12 600 

96 377. 7 
76 . 4 
2.2 

- 178.2 
57.1 
3.2 

8094 . 4 

\JI 



Event 

Burn termination 

S- IVB predicted lunar impact 

Desc e nt orbit i nsertion (DO I) 
Burn initiation 

Burn termination 

First pass over Descartes 

Descent 
CSM/ LM undock and SEP 

Circularization (CSM) 
Burn initiation 

Time, 
hr :min: sec, 

g.e . t . 

82 : 44 : 20 . 2 

TBD 

86 : 56: 57 . 6 

86 : 57:18 . 9 

89 : 38 : 51.0 

104 :27:30 . 7 

105:46 :48.5 

• 

TABLE I . - SEQUENCE OF MAJOR EVENTS - Continued 

Time, 
hr :min : sec, 

c .s .t. 

Feb . 4 , 1971 
01 : 04 : 20 . 2 

TBD 

05 :16:57 .6 

05 :17:18.9 

07: 58 : 51.0 

22 : 47 : 30.7 

Feb. 5, 1971 
00 : 06:48.5 

Data summary 

Alt itude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Selenographic inclination , deg 
Burn duration , sec 
I nertial burn arc, deg 
Plane change , deg 
6V , fps 
SPS propellant used, lb 
Veloc i ty , fps 
Orbital period, hr:min :se: 
Perilune alt i tude above LLS, n. mi. 
Apolune altitude above LL3, n. mi. 

Selenographic latitude, deg 
Selenographic longitude, ieg 

Mass , lb 
Altitude above LLS , n . mi. 
Selenographic latitude, deg 
Selenographic longitude, :ieg 
Perilune altitude above U..S , n . mi . 
Apolune altitude above LLS, n. mi . 
Velocity, fps 

Alt itude above LLS , n . mi . 
Selenographic latitude, de6 
Selenographic longit ude , d~g 
Selenographic inclinat ion, deg 
Burn duration , sec 
Inertial burn arc , deg 
Plane change , deg 
6V, fps 
Velocity , fps 
SPS propellant used , 1 b 
Orbi tal period , hr:min:sec 
Perilune altitude above LLS, n . mi. 
Apolune altitude above LLS, n . mi. 

Revolution number 

Mass, lb 
Selenographic latitude, deg 
Selenographic longitude, deg 
Selenographic inclination, deg 
Altitude above LLS , n . mi . 
Perilune altitude above LLS, n . mi. 
Velocity, fps 
Revolution number 

57.7 
- 0 . 7 

158 .2 
14 .1 

366.6 
23.7 

-11.2 
2986.0 

24 695 .2 
5490.6 

02:08:29.3 
57 .1 

170.0 

-1.7 
33.25 

71 642 . 6 
57 .3 
2.4 

168.6 
57 .1 

170.0 
5492. 7 

57.2 
2.2 

167.5 
14.1 
21. 4 
1.1 
o.o 

206.6 
5287. 7 
1452.2 

01 : 54:12 . 0 
9.8 

58 . 4 

12 

35 937.7 
9 . 7 

-168.2 
14.2 
58.6 
8.8 

5280.1 
12 

I ()'\ 
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TABLE I. - SEQUENCE OF MAJOR EVENTS - Contin~ed 

Event Time, Time, 
hr :min: sec, hr :min: sec, Data summary 

g .e.t . c.s.t. 

Burn termination 105:46: 52.3 00:06: 52 . 3 t.V, fps 72.5 
Burn duration, sec 3.8 
Altitude above LLS, n. :mi. 58 . 6 
Perilune altitude above LLS, n. mi . 56.0 
Apolune altitude above LLS , n. mi. 63 . 5 
Velocity, fps 5351.0 
SPS propellant consumeC, lb 257 . 2 
Burn arc , deg 0.2 
Period, hr:min : sec 01:58 : 45 . 2 

PDI (DPS ignition time) 108 :42 : 01.1 03 : 02:01 .1 Altitude above LLS, ft 50 026 . 6 
Velocity, fps 5574.5 
Revolution number 14 

High gate (P63 to P64) 108:50:35.1 03 :10 : 35 .1 Altitude above LLS, ft 7496.3 
Velocity, fps 464.o 

Low gate (500 ft) 108: 52:13 .1 03:12:13 .1 Altitude above LLS, ~ 682.8 
Velocity, fps 84.5 

Vertical descent (P64 to P65) 108: 53: 01.l 03:13:01.1 Altitude above LLS, ft 125.1 
Velocity, fps 6.7 

--l 
LM landing 108 : 53:32 . 6 03:13:32 . 6 t.V, fps 6637.6 

Burn duration, min:sec 11 : 31.5 
DPS propellant consumed, lb 16 801.2 
Revolution number 14 

CSM first pass over LLS 108 : 54:18.2 03:14:18 . 2 Revolution number 14 

CSM plane change 
Burn initiation 118:09 :40.2 12 :29:40.2 Mass, lb 35 585.0 

Selenographic latitude, deg - 10 . 9 
Selenographic longitude, deg 93.7 
Altitude above LLS, n. ~i. 61.7 
Perilune altitude above LLS, n. mi. 57 .4 
Apolune altitude above LLS, n . mi . 61. 7 
Velocity, fps 5333.8 
Revolution number 19 

Burn termination 118 : 09 : 58 . 5 12:29 : 58 . 5 SPS propellant consumed , lb 1249.8 
~v, fps 360 . 7 
Burn duration, sec 18.4 
Selenographic latitude, deg - 11. 0 
Selenographic longitude , deg 92.7 
Altitude above LLS, n. ii. 61. 7 
Perilune altitude above LLS, n. mi . 57 .4 
Apolune altitude above [LS, n. mi. 61. 7 
Plane change, deg 3.9 
Selenographic inclinat~n, deg 12.1 
Velocity, fps 5333.8 
Revolution number 19 



Event 

Second pass over Descartes 

Ascent 
LM lift- off 

LM insertion 

Rendezvous 
TPI 

Braking 

Docking 

LM jettison 

CSM/LM separation 
Burn initiation 

I 
I 

Time, 
hr :min: sec, 

g . e.t. 

134:21:30.6 

142:24:29.2 

142 : 31:39.9 

143:09:39.9 

143 : 50 : 32.8 

144:10:00.0 

146 : 23:30.5 

146:28:30.6 

• 

I 

I 

TABLE I. - SEQUENCE OF MAJOR EVENTS - Continued 

Time, 
hr :min: sec, 

c.s.t. 

Feb . 6, 1971 
04:41:30.6 

12 :44 : 29.2 

12: 51: 39.9 

13:29:39 -9 

14:10 : 32.8 

14:30:00.0 

16:43 :30 . 5 

16:48:30.6 

Data summary 

Revolution number 

Mass, lb 
Selenographic latitude, deg 
Selenographic longitude, deg 
Revolution number 

Mass, lb 
6V, fps 
Burn duration, sec 
Latitude, deg 
Langi tude, deg 
Altitude above LLS, ft 
Perilune altitude above LLS, ft 
Apol une altitude above LLS, ft 

Burn duration, sec 
6V , fps 
Propellant used, lb 
Resultant ha/hp' n. mi. 

Range at cutoff, n. mi. 
Range rate at cutoff, fps 
Propulsion system 
Revolution number 

Burn duration, sec 
6V, fps 
Propellant used, lb 
Range at final braking, n. mi . 
Range rate at final braking, fps 
ha/hp at final braking, n. mi . 

Propulsion system 
Revolution number 

Selenographic latitude, deg 
Selenographic longitude, deg 

• 

27 

10 747 . 0 
- 3.7 

- 17 .5 
31 

5831.5 
6053 . 4 

430 . 7 
- 1.6 

- 27 .3 
59 932. 7 
55 511.9 

309 656.4 

4.o 
77 .8 
45.3 I 61.0/44.6 co 
32.5 

- 134.3 
APS 

31 

29.2 
32.6 
20.8 
0.02 

- 0.23 
60.3/58. 7 

LM RCS 
32 

- 3 . 3 
- 21.l 
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TABLE I. - SEQUENCE OF MAJOR EVENTS - Continued 

Event Time, Time, 
hr :min: sec, hr:min: sec, Data surmnary 

g. : .t. c.s.t. 

Burn termination 146:28: 36.5 16:48 :36 . 5 Mass, lb 34 570 . 7 
b.V, fps 1.0 
Burn duration, sec 5.9 
Selenographic latitude, deg - 0 .1 
Selenographic longitude, deg - 36.3 
Altitude above LLS, n . mi. 59.5 
Perilune altitude above LLS , n . mi. 58.3 
Apolune altitude above LLS, n . . mi. 60.2 
Plane change, deg o.o 
Selenographic inclination, deg 12.2 
Velocity, fps 5344. 7 
Revolution number 33 

LM deorbi t 147 : 52:58.9 18:12:58.9 Mass, lb 5277 .2 
b.V, fps 183 .7 
Burn duration, sec 77 .o 
Selenographic latitude, deg - 11.8 
Selenographic longitude, deg 67 .4 

LM impact 148: 20: 58 .1 18 :40 : 58.1 Mass, lb 5171.1 
Selenographic latitude, deg - 3.5 
Selenographic longitude, deg - 19.3 
Velocity, fps 5505 .9 \.0 
CSM revel ut ion number 34 

Transearth injection 
Burn initiation 149:14:50.1 19:34:50 .1 Mass, lb 34 515.7 

Altitude above LLS, n. mi. 59.3 
Selenographic latitude, deg 7 .1 
Selenographic longitude, deg 177 . 3 
Perilune altitude above LLS, n. mi. 58.1 
Selenographic inclination, deg 12.2 
Velocity, fps 5346.4 
Revolution number 35 

Burn termination 149:17:17 . 3 19:37:17.3 Altitude above LLS, n. mi. 66 . 4 
Selenographic latitude, deg 6.5 
Selenographic longitude, deg 167 . 8 
Perilune altitude above LLS, n. mi. 57.5 
Selenographic inclination, deg 6 . 5 
Burn duration, sec 147.1 
Inertial burn arc, deg 9.4 
Plane change, deg 11.0 
b.V, fps 3449 . 5 
SPS propellant used , lb 9995. 7 
Veloc ity, fps 8503 . 6 



Events Time, 
hr :min: sec, 

g . e.t. 

Transearth coast, midcourse 
correction maneuvers 

MCC- 5 TEI :;ilus 17 hr 

MCC- 6 EI minus 22 hr 

MCC- 7 EI minus 3 hr 

CM/SM sep EI minus 15 min 

Entry interface 216 : 26: 58 . 7 

CM landing 216:40:53.1 

• 

TABLE I. - SEQUENC E OF MAJOR EVENTS - Concluded 

Time, 
hr :min:sec, Data summary 

c.s.t. 

Feb. 7, 1971 Geodetic altitude, n. mi. 
12:37:17.3 

Feb. 8, 1971 Geodetic altitude, n. mi. 
16:46: 58. 7 

Feb . 9, 1971 Geodetic altitude, n. mi. 
11 : 46:58.7 

14: 31: 58. 7 Geodetic altitude, n. mi. 

14:46: 58.7 Transearth coast time, hr 
Inertial velocity, fps 
Geodetic altitude, n. mi . (ft) 
Inertial flight- path angle, deg 
Geodetic latitude, deg 
Longitude, deg 
Equatorial inclination (ascending), deg 

15:00:53.1 Geodetic latitude, deg 
Longitude, deg 

.. 

"=' 175 500 

"" 105 400 

"' 248 000 

1961.9 

67 . 2 
36 170 . 1 

65.9(400 249) 
- 6.5 

- 36.3 
166.4 

40 

- 27 .241 
- 171. 53 

I-' 
0 
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TABLE II.- LAUNCH WINDOW SUMMARY 

Launch date • 

Site 

Flight azimuth, deg ••• 

Launch time, hr:min, c.s.t. 

Free-return h , n. mi. 
p 

Hybrid transfer ~V, fps 

Translunar flight time, hr:min 

Lunar orbit inclination, deg 

Approach azimuth at landing, deg 

Sun elevation at landing, deg • • 

Goldstone landing coverage, hr:min 

Lunar surface stay time, hr . . . 
Photo site 

Total lunar orbit stay time • 

Transearth flight time, hr 

Total mission time, hr 

January 31, 1971 

Fra Mauro 

72 to 96 

14:20 to 18:10 

2030 to 1075 

73.4 to 45.0 

80 : 02 to 74 :50 

14.1 

- 76.31 

10.3 

1:30 

34 

Descartes 

67 hr, 34 revs 

67 

216:41 to 212:51 
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LUNAR LANDING AND PHOTOGRAPHY 
SITE POSITIONS 
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TABLE III. - LUNAR LANDING AND PHOTOGRAPHY SITE POSITIONS 

Parameter Lunar landing site Photography site 

Launch date . . . . . . . Jan . 31, 1971 Jan. 31, 1971 

Lunar site name . . . . . Fra Mauro Descartes 

Latitude, deg . . . . . . - 3.6734 - 8.85 

Longitude, deg . . . . . -17 .4646 15.567 

Altitude , a n. mi. - 0.76 - 0.15 . . . . 

aAll altitudes shown are referenced to mean lunar radius of 
938.4935 n. mi. 
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SPACECRAFT WEIGHT 
SUMMARY 
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TABLE IV.- SPACECRAFT WEIGHT SUMMARY 

Total CSM inert, lb • 

CM, lb 
SM, lb 
SLA ring, lb . . . . . . . . . . 

Total SPS propellant tanked, lb • 

SPS deliverable, lb • • • 
SPS trapped inside tanks, lb 

Total LM at earth launch, lb 

LM descent stage, lb ••••••••• 
LM DPS tanked, lb • • • • ••• 
LM ascent stage + RCS propellant, lb •••• 
LM APS tanked, lb • • • • • • 

Spacecraft at earth launch (including LES ) , lb 

Spacecraft before T & D • • • • • • • 

23 230.9 

12 601.0 
10 531.9 

98.0 

40 593.7 

40 354.6 
239.1 

33 583.5 

4 775.9 
18 324.4 

5 271.0 
5 212. 2 

110 386.9 

101 380.3 



) 
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ENGINE PERFORMANCE 
SUMMARY 
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TABLE V.- ENGINE PERFORMANCE SUMMARY 

(a) Service module propulsion performance summary 

Propulsion I sp' Thrust, Flow rate, 
system lb lb/sec sec 

SPSa 313.173 19 946 63 . 69 

SPSb 313.48 21 032 67.09 

SPSc 313.563 21 302 67.934 

RCSd 263 .58 181.87 0.69 

aHybrid maneuver. 
b Before crossover during LOI burn (258-sec burn time). 

cAfter crossover during LOI burn (258- sec burn time). 

~wo-quad. 
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TABLE V.- ENGINE PERFORMANCE SUMMARY - Concluded 

(b ) Lunar module performance tabular inputs 

Descent Ascent 

DPS RCS APS + RCS 

Thrust, I Thrust I 
Burn Effective Effective 

sp' per sp ' time, 
lb engine, lb thrust, lb I , sec 

sec sec sec sp 

1375 295.3 89 . 6 281 . 0 0 3573. 5 309.6 

2842 296. 0 40 3561 . 2 309 . 9 

3586 297 . 9 80 3547 . 9 310 .l 

5915 302 . 8 120 3534 . 5 310 .2 

6108 303. 0 160 3521. 3 310 .2 

9788 304 . 6 200 3508.6 310. 2 

9906 301 . 0 240 3496 . 5 310. 2 ) 

280 3484 .9 310 .2 

' 320 3478 . 5 310 .1 

360 3479.5 310.1 

400 3485 . 3 310 .1 

430 . 7 3498 .3 310 .1 
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ASSUMED MISSION - IND EPENDENT 
EXPENDABLES 
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TABLE VI.- ASSUMED MISSION-INDEPENDENT EXPENDABLES 

Mission-independent SPS budget 

Translunar MCC (0 fps), lb 
Transearth MCC (0 fps ) , lb 

SPS propellant allowances 

Unbalance meter, lb 
Mean outage, 1 b 
Dispersions, lb 

0 
0 

100 
59 

426 
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MIS SION RADAR TIMELINE 

) 
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TABLE VII.- MISSION RADAR TIMELINE 

(a) MSFN station characteristics 

Geodetic latitude, LATR, deg 
Longitude, LONR, deg 

(', Altitude, ALTR , ft 
Range capability, SRANGE, n. mi. 

Keyhole, FTI NOC: O = none 
l = north-south 
2 = east-west 

~ 

RADAR sMAD-23 X-Y USB-85, LATR = 40.454991, LONR • 355.831802 
ALTR = 2552.489, SPANGF = 850000.0, FTINbt ; 2~6 

RADAR =HSK-25 X-Y USB-85, LATR = -35.583494, LONR = 148.978082 
ALTR = -3756.555, SPANGE = 850000.0, FTINOC = z.o 

RADAR =GDS•28 X•Y USB-85, LATR = 35.341594, LONR = 243.126654 
AlTR = 2976.045, SRANGE = 850600.0, FTINDC ·- ,;· 2.0 ------·----

RADAR =PKS-% H-0 USB210 t LATR = -32.998938, LONR = 148.263272 
ALTR = 1227.032, SRANGE =2100000.0, FTINOC = OeO 

RADAR =STN-00 A-E USB150, LATR = 37.409722, LONR =-122.177917 
ALTR = 525. ooo, SRANGE =1500000.0, FTINOC = O.O 

RADAR. =MIL-71 X-Y USB-30, LATR = 28.508272, LONR = 279.306438 
ALTR = -59.055, SR ANGE = 300000.0, FTINOC = 1.0 ·-

R.AOAR =GRM-41 X-Y USB-30, LATR = 26.632857, LONR = 281.762191 

( ' 
Al TR = 59.055, SRANGE = 300000.0, FTINDC = 1.0 

RADAR =BDA-02 X-Y USB-30, LATR = 32.351250, LONR = 295.341755 
ALTR = -6.562, SRANGE = 300000.0, FTINOC = leO 

RADAR =A NG-91 X-Y USB-30, LATR = 17.016863, LONR a 298.247038 
ALTR = 111.548, SFANGE = 300000.0, FT INDC = 1.0 

RADAR =CYl-04 X-Y USB-30, LATR = 27.764536, LONR = 344.366402 
ALTR = 567.584, SRANGE = 3COOOO.O, FTINDC = l.O 

RADAR =ACN-75 X-Y USB-30, LATR = -7.954794, LONR = 345.672938 
ALTR = 1712.595, SRANGE = 300000.0, FTINDC = leO 

RADAR =CR0-08 X-Y USB- 30, LATR ::: -24.906577, LONR = 113.726049 
-ALTR = . 49. 213, SFANGE = 300060.0, FTlNDC = 1.0 

RADAR =GWM-24 X-Y USB-30, LATR = 13.310575, LONR = 144.736594 
ALTR = 46q.159, SPANGE = 300000.0, FTINOC·= 1.0 

RAC'AR =HAW•l2 X-Y USB•30, LATR = 22.126307, LONR = 200.335058 
ALTR = 3723.747, SFANGE = 300000.0, FTINDC = leO 

RADAR = GY~-J4 X-Y USB-30, LATR = 27.963205, LONR = 249.279004 
ALTR ::: -72.178, SRANGE = 360000.0, ~ti~oc = i.6-

l<AOAR =TEX-16 X-Y USB-30, LATR = 27.653750, LONR = 262.621385 
Al TR = -65.617, SRANGE = 300000.0, FTINDC = leO 

RADAR =GTI-51 A-E TPQ-18, LATR = 21.462888, LONR = 288.867741 
ALTR = 91.863, SR ANGE = 23400.0, FTINDC = OeO 

( RADAR =PRE-76 A-F. ~PS-25, LATR = -25.943733, LONR = 28.358286 
ALTR = 5.334.636, SPANGE ,,; 23400.0, FTINDC = o~ ·a 

RADAR =TAN-22 A-E FPS-16, LATR = -19.003019, LONR = 47.314444 
AL TR = 4329.389, SP ANGE = 23400.0, FTINDC = o.o 

RADAP =SHIP 1 INSE~TIUN , LATR = 28.000000, LONR = -49.000000 
Al TR = o.ooo, SR ANGE = 23400.0, FTINDC = OeO 

~ 
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TABLE VII.- MISSION RADAR TIMELINE - Continued 

(b ) Definitions of radar table headings 

Ship 1 

MIL-71 

BDA-02 

ANG-91 

CYI-04 

ACN-75 

CR0-08 

GWM-24 

HAW-12 

GYM-14 

MAD-23 

HSK-25 

GDS-28a 

Parks-96 

Tex- 16 

STN-00 

GBM-41 

GTI-51 

PRE-76 

TAN-22 

Insertion ship C-band 

Merritt Island S-band 

Bermuda S-band 

Antigua S-band 

Grand Canary S-band 

Ascension S-band 

Carnarvon S-band 

Guam S-band 

Hawaii S-band 

Guaymas S-band 

Madrid deep space 

Canberra deep space 

Goldstone deep space 

Parks deep space 

Texas S- band 

Stanford S-band 

Grand Bahama S-band 

Grand Turk C- band 

Pretoria C-band 

Tananarive C- band 

aData also applicable to MAR- 95 210 ft. 

(' 

).. 

"" 

( 

( 

"--' 
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TABLE VII. - MISSION RADAR TIMELINE - Continued 

(c) CSM acquisition and termination - 0° minimum elevation 
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VEHICLE F<AOAR TABLE 

TPACKING TIME 

HRS MIN SEC 

BOA-02 0 0 25 
x-v us~-3c 

SHIP l 0 3 35 
..... TNSE R"t I ON 

CYJ -i)4 0 5 44 
X- Y USB- 30 

TAN-22 0 3 41 
A=EFPs-n; 

CRO-C8 0 4 2 
X-Y USB-30 

HSK - 25 0 4 22 ---,(.=-y USB-85. ·- ·-· .. 

GYM-14 0 5 40 
X- Y USB-30 

GDS-28 0 1 58 
-- - x-v-u ss..:.:a·5·· 

TEX- 16 0 5 38 
X- Y USB-30 

MIL-7 1 0 5 25 
x..:.vuss..:.30-···· · - · 

( r--

TABLE VII .- MISSION RADAR TIMELI NE - Continued 

(d) CSM acquisition and termi nation - 3° min imum elevation 

31 JAN 71 EOI TO TLI IGNITION u:z 720 l 

ST ATION ACOUISITION DATA STATI ON TERMINATION DATA 

DAY HRS MIN SEC F-A DEC AZ EL V x y .. RANGE ·· · · uAV Hi:·s MI N" SEc ·· R·A··ucc ·· ··ATELv···· :ic ..,, .. R»<bE 

0 0 11 40 102 7 85 5 85 5 592 

0 0 11 40 -76 52 - 38 13 - 70 5 1 379 

0 0 17 15 -3 1 16 - 73 3 - 87 17 686 

0 0 38 1 11 2 67 - 8 3 - 69 82 664 

0 0 53 11 95 -38 - 131 3 -86 - 41 673 

0 0 25 164 15 - 69 3 - 82 - 69 671 

0 1 29 1 -85 -24 -120 3 -87 - 30 68 0 

0 1 30 2 1 - 12 -51 176 3 87 4 67 9 

0 31 54 - 85 - 1 - 93 3 - 87 - 3 684 

0 1 35 50 -76 15 -74 3 - 87 1 5 686 
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(j 0 12 5 104 6 85 3 · 97 5 . 689 

0 0 15 15 129 22 67 3 87 23 687 

0 o 22 59 iu · - 19 in 3 ~7" - 23 680 

0 0 41 42 -145 13 75 3 87 15 666 

·o o ··0:1 · 13 •46943 ·· 131 - 3 ··-so-47 --·573 · 

0 l 4 4 7 - 73 40 33 3 - 86 33 667 

o · · 1 · 34 4r ·· 8£ · - n -· 1T- 3- -sr ··n-·-·oao· -· 

0 1 32 19 39 - 33 135 j 86 45 

0 l 37 33 · Toz ··· -ztt 64 - 3 ,,, . 26 

0 1 41 14 120 23 65 3 87 24 

l 

682 
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- ------------------- - -· -· --- -- - - --- -
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- ----- - ----- ----· - ------- ----- .. -57 3 - 86 32 61242 

---- - - ------------ -·· ·------- -------------------- -- ----

c:o 
(...) 



VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

TEX- le 8 2 48 
X-Y USB- 30 

MIL -71 6 42 17 
X- Y USR-3 0 

GlfM-41 6 . 22 4 7 
X- Y USB - 30 

GTI - 51 2 0 23 
A-f. TP0-18 

BD-A-62 -- ·5 30 .- 30 
X- Y USB -30 

ANG-9 1 4 12 20 
X- Y USB-30 

- - sHlf> _T ____ ·-- i --'.n 16 
IN SER TION 

GWM-24 13 3 4 15 
X- Y USB-30 

-Ffsi<..:-:r~- 1 · 4S 45 
X-Y USB-85 

CR0-08 9 20 48 
X-Y USB-30 

( 
,,..----

STATION ACQUISITION DATA STATION TERMINATimO-DATA 

DAY HRS MIN SEC V-A DEC AZ ELV x Y RANGE DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

r: z 55 53 - 66 3 - 89 3 -87 - l 5058 o io ss 41 --- 4·0 --- ~o =--s7 - ~ -'86 32 -56786---· 

0 3 2 34 -51 10 - 80 3 - 87 10 6409 0 9 44 51 37 3o -5 7 3 - 86 33 51057 

0 3 4 -49 12 - 78 3 ...:9 7 1 z-· 6692 - - -i,- . -9 26 -· 49 · -~-- 30 ·-::.5·g- - 3 -81> ·32·-49597--

0 3 9 20 -42 18 -72 3 - 87 18 7706 0 5 9 43 16 32 -64 31 -56 22 23400 

0 3 11 24 -37 14 - 75 3 - 87 - -T S tl090 · o- - ·a -u 55----"3?--"3lr--=so----:r=so--~----~----

0 3 19 22 -30 23 - 67 3 - 87 23 9517 0 7 31 42 30 31 -58 3 - 86 32 39613 

·o 3 29 23 -20 22 -e7 3 -01 · ·-z3-- 11220· --------u·- - -s- · - z- -40 14 3 0-·--=oiti~~---zs---zn-rn - - --

0 5 11 48 33 31 59 

c 8 11 11 41 -16-- - 41 

0 9 51 57 45 34 50 

3 86 31 25171 

3 - 86 4T ·43172 

3 86 40 51614 

,-._ 

0 18 46 3 48 30 -60 3 -87 30 86950 

c::o 
o--T5 5 6- --s5~-~T--~-T-S0-""7+5 -~2~ 

0 19 12 45 49 32 -53 3 -86 37 88439 

' ~ 



r ~ 

' 

VEHfti: E 1 RADAR TABLE 

T~ACKING TIME 

HRS MIN SEC 

MA0- 23 ____ -- 1 5 - f7 60 

X'."'Y USB-85 

CYI - 04_ 13 52 13 
X- Y USB- 30 

ACN- 75 10 5 5 8 
X-Y USB- 30 

BDA-02 lC 54 24 
X- Y USB-30 

ANG- 91 lC 23 . 48 
X- Y USB_:-~O 

GBM_::4l 9 40 58 
X-Y USB-30 

- 14fl=71--- - 9--36--f3-
x-v. USB- 3() 

TEX-16 8 24 58 
X- Y USB- 30 

GYM- 14 -- -.,- -~5-z- ­

~-Y U~B-30 

GDS-?8 7 28 17 
X- Y USB - 85 

~ '"' 1 

·- - · 

STATION ACQUISITION DATA STAiiifN-Y-ERMI NATION DATA 

DAY HRS MIN SEC _ RA_ DEC - -AZ ELV DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE x_-- --· y- RANGE 

0 14 59 28 . 5C ·29 53 3 -as -53 73394 - -- _T _ __ 6 -- 17- 27-55· 28 -s-s-- ·-3'--.;.8~120761 

0 16 31 28 52 30 58 3 86 32 79098 1 6 23 41 54 29 _ __:--~~- ___ L-::_8~- 31 i21031 

0 17 57 36 53 ' 3i 58 3 - 06- - 3i --8418r - --- -- - -1 - ·4- - 52-----:-44 ~:3'0-~59 3- - 8731 117077 

0 19 41 42 53 29 57 3 86 33 90052 1 6 36 7 55 29 - 78 42 - 47 9 119460 

0 20 12 19 54 30 60 -3 87 - 30 - 917f8 - --c- 6 36 - -r- 54 29 -66 35- -;.53 ZOTf9803'- -

0 20 55 a 54 29 59 3 86 31 94016 1 6 36 7 55 29 - 76 52 -37 9 119039 

0 20 59 53 54 29 -58 3 -86 --- 3z- 94269 _ ______ 1 _ 6 -- 36 7 55 29 - 79 55 -34 6fl89~9 

0 22 11 8 55 29 59 

if 23 5 15 55 29 59 

0 23 7 50 55 29 56 

3 86 31 97990 1 6 36 7 55 29 - 80 70 - 20 3 118551 ---- ----- --- ----·- - ---·--- - -

3 86 31 loo11to ·-----T- -6 --36-- - ---, 57>£9 _ -78 82 - 8 

co 
2 118379-- - CJ1 

3 -85 56 100871 1 6 36 7 56 29 - 158 83 6 - 3 118367 
·- ----·- ---· ··-

- - --- -- -- -------



- · vEHfCLE- RA.DAR TABLE 

TRACKING TIME 

HRS MIN SEC 

- STN-00 - 7 13 28 
A-E USBl~O 

HAW-12 3 54 21 
X-Y USB-30 

ANG-91 2 28 1 
X-Y USB-3 0 

BDA-02 3 19 50 ----,c-.;;•rus s-30 ____ -- --

GBM-41 3 - 58 59 
X-Y USB-30 

MI L-71 4 13 54 
--- X-Y USB-3() 

TEX -16 5 19 19 
x-v us~-30 

GYM-14 6 14 11 ---x-vusa;,;.3--0--_ ----- ----

GDS-28 7 0 41 
X- Y USB-85 

STN-00 7 28 52 
A-F. USB150 

,-----
~ 

STATION ACOUISITION DATA STATlONI ER MTNATTON DATA 

DAY HR S MIN SEC 

o· 23 22 39 

1 2 41 46 

--- 3T SAN 71 

6 36 18 

1 6 36 18 

l 6 36 18 

1 6 36 18 

1 6 36 18 

1 6 36 18 

l 6 36 18 

1 6 36 18 

!<A DEC AZ ELV x Y RANGE DAY H~S MIN SEC RA DEC AZ ELY X Y RANGE 

55 29 '56 3 86 34 101612 -T - 6 36 T - s-o- -zq ·-ros--1n ----i- - -s TT83-S--Z-

56 29 60 3 87 30 111170 1 6 36 7 57 29 70 52 36 12 119039 

NFR r·o-[01 IGfUTlUN _ _____ -- -- --- ---m· --12~-r- -

54 29 -66 34 -53 20 119813 1 9 4 19 ·- ---s-s- · 29 --:;6l. -- -~ -- irr-29 127609 

55 29 -78 42 -47 9 119469 1 9 56 8 56 28 -58 3 -86 32 129657 
----

55 29 -76 52 -37 9 119048 1 10 35 11 S& ·20 - 60 - --~ 41-,-----30-rm 00 -- --

55 29 -79 55 -34 6 118958 1 10 50 12 56 28 -59 3 -86 31 131755 

55 29 -so 70 -20 3 118559 - l - 11 55 -- 30- ---s71·-£·g----:.-5u--~-~-~13ltZ-ir-

56 29 -78 82 -8 2 118387 1 12 50 29 56 28 -60 3 -86 30 136298 
. --- -·-···- ---- ---- ·-· ··· 

56 29 - 157 83 6 -3 118375 1 -l. 3 36 s .,------sr -z·a -.;..~r -~84 --"-sTT313on·-- · 

56 29 165 81 2 -8 118390 l 14 5 10 57 28 -57 3 -86 33 139037 -- --- . ----------------- -·--------- --- ------ ----------

,,..-.,,,. 

cc 
a') 



/ · ( 

VEHICLE 1 RADAR TABLE 

T~ACKING TIME 

HPS MIN SEC 

. HA-W~ ----- 9 - f-f - 3i 
X-Y USB-30 

GWM-24 12 28 18 
X~Y USB-30 

· -- -HSK-2~ -- - - 0·- 5 -- i9 
X- Y USB-85 

CR0-08 9 22 57 
X- Y USB-3 0 

MAD-23 14 51 . 1 
X- Y USB-85 

CYI'.""04 _ 13 33 50 
X- Y USB-30 

AC~? 5-- ·- To· - 52--2T ­
X- Y USB-30 

BDA-02 13 57 24 
X- Y USB-3 0 

- - ANG-'1 i---·- 1-2- 4C- 5 
X-Y USB-30 . 

GBM'.'.'41 1,3 2 ~ 16 
X-Y USB-30 

- - - ----·- -- - ----- - · .. ·---··· 

~ 
,, 

STATION ACQUISITION DATA STATION TE.RMINllTION DATA 

OAY HRS MIN SEC RA DEC AZ ELV X Y RANGE DAY HRS MIN SEC ~· oec - . AZ ELV X Y . RANGE 

... . .. . 1 6 36 18 57 2c; ____ 1ti" - s:r·· 36 · -12- ff9o45 - ---- --y·· 1s 53 -~~za--6r- 3 -a1 l9T~£9·06 

1 6 50 1 58 29 61 3 81 29 122139 1 19 18 20 58 28 -62 3 -87 28 149867 

i 8 46" 26 58 30 49 ·y.::as 49 · 1268-86- ·-·-·- - 1- n;- 51 44 58 30 -50 ~a~ol.44913 

l 10 29 54 59 30 55 3 86 35 130963 1 19 52 5 1 58 29 -56 3 -86 31t 150997 

1 15 39 50 60 28 ·-55 3· ·.::as · 551 42418 ·--z-- 6 3051 tio--zr--..:-56 - --3~a-s--S61TOT5L 

1 1 7 5 31 60 28 fO 3 8 7 30 145396 2 6 39 21 60 27 -6 1 3 - 87 29 170383 --------- ---- ·-· -·--. 

1 · ·1a 22 - i<f 60 2c; · 60- --3 -· ·-a...,-·-30- 14; 993---- - 2 - ? 1 4 35 60 2a - 61 3 .;.g7 -2'1 T68024 

---- - --- ----·· -

1 20 11 21 61 28 59 3 86 31 151609 2 10 8 45 61 27 -60 3 -8 7 30 175978 
----

---·--

c::o 
o;;;J" 

T 2o 38 24 61 28 t2. -T -0r- 2-01 s21t04 2- - - -9- f9 29 60 21 -62 3 -01 28 174686 ___ _ 

1 21 21 58 61 28 t:O 3 8..7 30 153~83 ? . _J.9 ... '.'<8 !3 61 21 --=~L __ 3 __ :=~ 29 11~~98 

··---- - -- ----·· ··------- - - - -- ---· -___ .. --



VEHIC LE l PAOAR '(ABLE ----·· ·- ····-----· ·- ·· 

TRACKING TIME STATION ACQUISITION DATA STATION TERMINATION DATA 

HRS MIN SFC DAY HRS ~IN SEC RA DEC AZ ELV x y RANGE DAY HRS MIN SFC RA DEC AZ ELV . x y RA'NGE 

MIL - 71 13 35 59 l 21 26 55 61 28 60 3 87 "30 154042 2 n 2 54 ·- 5'1 ·-· 27 -..-or -3'--sr--- 2~ I7TI77 
X-Y USB-30 _,,_ - ··--·--- - - ·-· 

TEX- 16 13 31 12 l 22 36 35 61 28 60 3 87 30 156241 2 12 7 47 61 27 -61 3 -87 29 179027 
X- Y USB-30 -··----· --------- --- . - --- -- ----

' 'GYJi-14 - - " T 3 32 ' 26 r 23 29 "'4 61 28 60 3 -- 87' 30 T5T8'90 . ·· --- ---z--n ·-- z- --'lo 61 -27 --:;;cr---T=-8T .. 29 180391 

X- Y US8-3 0 -- --·-- - .... - -·-- -- .. ------ ---- . 

GDS-28 14 l3 19 l 23 33 40 61 27 58 3 -84 58 158012 2 13 46 59 61 27 -59 3 -84 -59 181500 
X- Y USB- 85 

sn-i;.;.cro · - --- 14---25-:- 5'6 i ' --~3 48 41 61 27 57 3 S6- :B' -T51!4f3 -- --z--r4 --14 . --- 37 ---c;:r-'ZT~'!! -
A- E USB150 

-·- -·· - -· - - - -----

HAW-12 13 2 48 2 3 1 54 62 28 el 3 87 29 164238 2 16 4 42 61 27 -62 3 -87 28 184833 
x-v USB-30 

- -- -- GWM_;: 24 ___ .. T2 --23 - -- 2· -- 2 7 5 57 62 28 62 3 -- if7 ·zal7Tff8 -- -- 2 - T9'- z0 -- 59--- 6-z - ·21- .. .:.63 3 -87 27 189628 
X- Y USB-30 

. --- -- -- --- -- . .----
HSK-25 8 17 35 2 8 52 37 62 29 51 3 -85 51 173969 2 17 10 13 62 28 -52 3 -85 -52 186371 

-·---- -
X- Y USB-85 --------- -- -----

CR(J-U'S - - - 9- ---z-~3s---- 2 10 38 26 63 28 ·57 3 - 86 3 3 ' l 7C7'3T - . - --- --z- ---z-u-- a· --o-----o z- ·za-·-~r=so-"'33 190539 ---co--
X- Y USB-30 = --- --·----- . . - -· ------- - -

MAD-23 14 37 9 2 15 55 19 63 27 57 3 -84 57 184611 3 6 32 29 63 26 -5 8 3 -84 -58 203745 
X-Y USB-85 ---.---- --

.. --- ------ - -- -·-·-- ---- --·-- - ------- ---- ------ - --

r- ,...--.... 

• 



( f 

----VEHitiX -· f - -iUioAR .. TABit: 

TRACKING TIME 

HRS MIN SEC 

CYI-04 ---f:f - 24 46 
X- Y USB- 30 

ACN-7~ 10 5 2 28 
·x- Y usB- 30 

BDA- 02 13 43 43 
X- Y USB-3 0 

ANG- 91 12 33 2 1 
X- Y USB- 30 

- --GBM-4°1 ___ ____ i2 ____ 5y- 57 

X- Y USR- 30 

Mll-::71 12 46 13 
X-Y USB - 30 

--TEX- l6·- - ----u-3T- 32-
X- Y USB-30 

GYM- 14 10 44 15 
X- Y USR- 30 

GDS-28·----fO 39·-4z­
X- Y USB- 85 

ST~-QO _ 10 24 33 
A-E USBl50 

/"""\ 

---· .. --··- ·-·------- --- -------· ·- · ---

STATION ACQUISITION DATA STATIONTERMINATION DATA 

DAY HP S MIN SEC 

2 17 18 . 22 

2 18 3 0 41 

2 20 23 59 

2 20 48 31 

2 ·· 2 1 32 48 

2 2 1 38 33 

RA DEC AZ ELV x Y RANGE DAY HRS MIN si:c-· - 11.A-·o-ec .AZ ELV - x Y RANGE 

64 Tf -- 61 -- 3- a1· -29- I86512 - ------3--- 6 --4-3 -a--rr-26 - 62 3 -a1 zs-2trl"9n -- · 

64 27 62 3 87 28 188282 3 5 23 9 63 21 - e2 3 - 87 28 202351 

64 27 60 3 87 ___ 3_0 1969bi ___ -- 3- 10-. ·7 ·-·-42 62 16 - 61 3 -87 29 208183-. 

64 27 63 3 87 27 191388 3 9 21 5 1 62 26 - 63 3 - 87 26 207255 

64 27 t2 3 · a1 · · 2a· 19237t ·--·r -·ro-- 21; ,.-5 --~ 26 - 65 e---=a2 2s 2oa163 

---·- - -·-· - --·-

64 27 61 3 87 29 192556 3 10 24 46 62 26 -66 10 -79 24 207999 

2- 22 47 12 -6-4 2.1 -6i ·3 --57- z9-·194000 _ ___ 3_ ro--·;u.-·-45 oz- 26 - 12· 24 · -"6s-- n-wn2a 

2 23 itO 28 64 27 

2 23 45 6- --64 it: 

3 0 c 7 64 2 6 

61 3 87 29 195194 

59 - 3 .:.ai; ·s<i19527o 

59 3 87 31 195593 

3 10 24 43 62 26 - 76 3 5 -54 11 206630 

3 To --24- - 42 

3 10 24 40 

62 26 - 85 Lt2 - 6 - 48 206330 -~­
~ 

~~~-~o 4.!! _.~_L . _ Q__?_~~~41 

···--···- ---·- ··--- ------

------------- - · - ·---- ---- ----------·- - - - ---



VEHICLE R-ADAP TABLE 

TRACKING TIM£ STATION ACQUISITION DATA 

H;<S MIN SEC DAY HRS MIN SEC P.A DEC AZ ELV x Y RANGE 

HAW- 12 7 - 13 58 3 3 10 35 64 27 63 3 87 27 1996)9 
X-Y USB.;..30 

GW M-24 3 12 36 3 7 11 43 65 26 64 3 87 26 204567 
X- Y USB- 30 

HSK..; 2!' f 34 2 3· 8 50 18 64 27 53 3 -85 53 20b579-
X- Y USR-85 

31 JA N 71 LOI TO DOI IGNITION 

CR0 - 08 1 24 20 3 10 56 52 64 27 56 7 81 34 207538 - --x--v --uss-3o-- --- -- --- --

HSK-25 l 24 24 3 l 0 56 57 63 27 30 21 -66 27 206753 
X-Y USB - 85 

GWM-24 1 24 24 3 10 56 60 63 26 63 54 33 15 205203 ----x;..-v- uss-36 _____ _ --- --·-

HAW-12 l 24 28 3 10 57 15 62 26 -73 70 - 19 5 204747 
X- Y USB - 30 

STN-OC l 24 27 3 10 57 24 62 26 -85 39 - 51 4 205787 
A;..E usEiT5o . --·-· -

GOS-28 l 24 28 3 10 57 24 62 26 - 81 35 - 1 3 -54 206002 
X- Y USB - 85 

GYM-14 1 24 27 3 10 57 26 62 26 -74 28 -bl 14 206347 ---x-.:: -v---uss-.::-3_0 ______ _ 

,..-, 

ST ATI ON TERMINATI ON 'OATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RA"NGE 

3 IC 24 . 3~-- --03·-- --z-o - "-FT __ _ Ta- •1r - -5 205263 

3 10 24 20 64 26 65 47 41 17 206107 

3 TO . - 24 21 - 54--21·- --n,--- i.-7 .:.cg-- ~~-Z075lf'r-------

LAZ 72. l 

3 12 21 12 65 27 44 21 61 42 206942 
·-·- - ·- - ·-----

3 12 21 20 64- 27- -- - 11 -t6 -6~ 10 -2-00U4 

3 12 21 24 64 27 45 70 14 14 204971 
-- ---------- - ··----

3 12 21 43 - 63- - "l7-- ~75 ?Z -.:..31 -9-- zo57t90 ---- - -

3 12 

3 12 

3 12 

.. 

21 

21 

21 

52 63 26 -74 i4 -65 14 206823 

52 ---·- c,-3 . 2-6 ·-71 l<; -'U -b3 Z0'70-86 

53 63 26 -66 12 -77 23 207524 

c.o 
0-

• 



VEHICLE - C - RADAR TABLE 

T~ACKING TIME 

HRS MIN SEC 

MIL - 71 0 2 47 
X- Y USB - 30 

TEX- 16 l 13 16 
X- Y USB- 30 

CR0-08 24 29 
X- Y USFl- 30 

HSK - 25 1 24 30 
X- Y USB- 85 

GWM- 2~ 1 24 . 2S 
X:-Y USB- 30 

HAW- 12 1 24 28 
X-Y USB- 30 

STN•OO 1 16 6 
A-E USIH50 

GDS- 28 0 46 21 
X-Y USB-e5 

CR0-08 1 5 6 
X:-Y USB-30 

_ _ l:!SK-25 ___ l_ . L .. 5 
X•Y USEl-85 

.. 
~ 

------------ --·--- - --- ·-------

STATION ACQUISITION DATA STATi bNTEFfM.INAli ON DATA 

DAY HRS 'llN SEC RA DEC AZ ELV x Y RANGE -DAY HF< S MIN SEC - """°RA-DEC AZ ELV J( ·- -y - RANGE 

3 10 57 27 62 26 - 62 4 .:a6 28 - 20774 5 -- 3 - · 11 ·· - o - -1-4-62- u--::-62 ·--- 3- -=a7- £B- -:m76.ttz· -- --- -

3 10 57 27 62 26 - 6S 17 - 72 20 .206973 3 12 10 43 63 26 - 62 3 - 87 28 207470 
--·· - - - ----- - ... --·-- ·--· --- ---- - - ·- -

3 i3 5 c t5 ·z-1 36 28- ·49·- 46 "2665-Si ___ _ ---3 .. -14:- 29 ""29 ~zs 11 35 22 51 206nr- -

3 13 5 7 

3 "13" 5 11 

3 13 5 23 

3 13 5 28 

3 13 5 29 

31 JAN 7i 

3 15 15 7 

3 15 15 15 

64 21 0 27 -!>3 0 206609 3 14 29 36 65 28 -20 24 -65 -18 207006 

64 . 27 16 76 - 4 - · 13 204864 - ---- -3" -T4 2«; 40 65 ~r- -::.1.-5- 10- 15 14 205208 

63 26 - 74 42 - 46 12 205859 3 14 29 51 64 27 - 70 25 - 64 18 206979 ------· ------ · - - - -------- ----- --

6"3 26- -69-- 16 ·.:..f"3 - 2"<5zoi25 o __ _ 3- - g ·-21-- ""34 65 26 - 59 3 -86 31 207827 

63 26 -66 11 - 65 -64 207527 3 13 51 50 64 26 -60 3 -84 -60 2066~8 --·----- ----·-- - --------·------

DOI TO LM s"Ei> iGNIT"ibN _____ --·-fAC-72~r· · --· 

65 27 4 38 6 52 206200 3 16 20 13- 66 - 29··- .:.13- 36-·- r1- -s2to6361 

t:5 27 - 30 20 -67 - 28 207096 3 16 20 61. 28 •42 13 -73 -41 207638 - ··-- .. - ----------- - ---

- --------- - ----- --

---«>­..... 



VEHiCLl l . RADAR TABU: 

nACKlNGTIME 

HRS MIN SEC 

GWM-24 l 5 6 
X- Y USB-30 

HAW- 12 1 20 
X- Y USB-30 

MAo-=23 -- -- o 11 19 
X-Y USB - 85 

MA0- 23 l 4 S6 
X-Y USB -85 

- -c-1fo;;.·oa · - -- 1 · 4 53 
X-Y USB-3 0 

HSK-25 0 16 46 
X-Y USB-85 

- GwM=i4 ___ -- 1 - ·4·- 4·e ·· 
X-Y USB-30 

CYI - 04 0 41 20 
X- Y US8-30 

..S t -N.;75· -- . -- i ."It" ·43 __ 
x-v USB-30 

CYl - 04 1 4 42 
X- Y USB-3 0 

r ,,.--

STATION ACQUISITICN DATA STATION TERMl ~ATION DATA 

DAY HRS MIN SEC 

3 l S lS 20 

3 15 15 29 

3 16 8 49 

3 17 B 41 

. ·3 ·1 7 8 60 

3 17 9 8 

3 n 9 15 

3 17 32 15 

3 . 19 2 37 

3 19 2 44 

RA. DEC AZ EL V x Y RANGE DAY HRS MI N SEC RA- DEC "-Z ELV x Y RANGE 

6S 27 -~8 61 - 25 15 20530"1 3 -T 6 - 20 26 ·· -66 --zT ·· -::;.07t -··4a ·""""39 n 20"5"81fO _______ _ 

64 26 -67 15 -74 22 207397 3 16 16 49 66 27 -63 3 -87 27 208032 

67 26 57 ·3 -84 ~ 207602 ·-· - - - 3 "T c · 20 g-·--or--z6 - ""511 5 - 81 "'5"9- ZU"BITI 

n 26 66 13 -60 63 207730 3 18 13 37 68 27 7S 24 -31 62 207164 

66 "28 -- -2 5 - 3 3 ·..:3"4 - 't9""7{)6"0l<;r ~"Tg-·-u- - S 2 61 2 8 -3 8-Z~ lt5 -ZUTIUT 

66 27 -so 6 -a 1 -so 20 8130 3 17 25 54 66 27 -S3 3 -es -53 207458 

66 21 ..:H · 31 -=s1 - -n ·· 2004_Z4 _ ___ - - - 3 ·· ·115· -Pt -·"""3"" 67 zr--=oo 23 65 -zz· 201235 

68 26 62 3 87 28 207258 

69 27 61 - -1 s2 - 2s2 os-rrs-

69 27 70 21 68 19 207450 

,,.--..__ 

3 18 

·- ·· -- -·-·- - ·---- ---·----

13 3S 69 27 65 11 78 24 207923 
-- -- -·---- ·· ·- ·- --- -

t&) 
[\j 

--3- --w·----r 2 0 70·· -zr ---sT""·- ~OT-TI 201593 

3 20 7 26 70 27 75 34 55 13 206842 

• 



( 

VEHICLF 1- R-ADAR TABLE 

Tf\ACKING TIME 

HP 5 MIN SEC 

- - ... ,0-:.-23 __ _ _ 1 - 4 48 

X- Y USB- 85 

CR0- 08 l 4 55 
X-Y USB-30 

GWM-24 0 44 48 
X-Y USl3 -3J 

ACN-7'5 1 5 2 
X- Y USB-30 

BDA- 02 5 i 
X•Y USB•30 

_ CYl~94 l 5 l 
X-Y USB-30 

MAD-23 1 5 3 
X- Y USB- 85 

ANG•9l 0 53 0 
X- Y USB-30 

GBM-41 0 5 29 
X-Y USB-3 0 

MIL~_?l 0 0 9 
X- Y USB-3 0 

·- -·---- -- --· 

STATION ACQUISITION DATA STA°TIOtCTERMINATION DATA 

DAY HF.S MIN SEC 

3 19 2 47 

3 19 3 '5 

3 19 3 14 

3 20 56 20 

3 20 56 23 

3 2 0 56 23 

3 2 0 56 28 

3 21 8 21 

3 2 C 55 55 

3 22 1 14 

RA DEC AZ ELV x Y RANG'.: DAY Hl<S MIN SFC ___ RA- DEC AZ ELV x Y RANGE 

68 26 82 33 -1 2 56 206787 - -- 3 - 20 -- 7 - ~~"TI -- ~i.-- 45 -- 1 45 206331 

67 28 - 47 18 - 66 41 207598 3 20 7 60 68 28 -55 7 - 82 35 208354 
--- - -- . - --~ ·- -- -·-- ------

67 27 - 65 12 - 77 24 207923 - - ------ 3 --19--45 - -3 68 27 -63 3-=-er-2r2075-1T-

70 27 

70 27 

70 27 

69 27 

70 27 

71 27 

71 27 

52 30 54 32 207157 3 22 1 22 71 28 42 41 38 34 206700 

62 5 84 28 208530 3 -22· --T - - 2-4 ~-21 __ 6_9_ --n -- - ;z-- -2-o~rn7921 

78 44 45 8 206462 3 22 1 2_'!__ _ _1!_ _ _ z._1_ 82 58 32 4 206044 

100 5"1. ·1 35-2o"t;o13- - -- ---3 - - 22 - -i 31 70 27 11 5 66 11 22 205829 

63 3 87 27 20806 3 

61 3 ift 29 208453 

61 3 87 29 208749 

---- -- - ·--·· ---- ---- ·- ---·--· 

3 22 1 22 71 27 

3 22 --- y - 24 71 27 

3 22 1 23 71 27 

65 14 75 24 208125 

u:> 
62--- 4--85"2820869"5 " ~ 

61 3 -~7 - 2?_ ~()8755 



VEH!Clf, f:ACAR TABLE: 

TR_.CKING TIMF 

HP S MIN SEC 

Gl3M-41 l 4 57 
X- Y USR-30 

ANG-9 1 1 4 54 
X-Y USB-30 

M"fL - -71 4 ~7 -
X- Y USB-30 

BOA - 02 4 55 
X-Y USB-30 

AC-N~7s-· ... 4 57 
X- Y USl3 -30 

CYI - 04 4 52 
X-Y USB-30 

- --Mio-23 _____ r · -4 5:f 
X- Y USB-85 

TEX-16 0 43 4 3 
X-Y USB -30 

·- TEX--f6- . ·- 1 · 4 41 -
X- Y USB-3 0 

GYl'l-14 4 38 
X-Y USB-30 

,-

STATIO N ACQUISITION DATA STATION TERMINATION DATA 

DAY HRS MIN SEC 

3 22 '<9 Sb 

3 22 49 58 

3 22 49 58 

3 2 2 5 c c 

3 2 t 50 . 2 

3 22 50 10 

3 22 5c 16 

3 23 11 11 

4 0 44 3 

4 c 44 4 

PA DEC AZ t:LV x Y RANGE DAY HRS MIN s rc RA DEC AZ ELV X Y RANGE 

71 27 67 14 75 '23 2C8231 3 23 54 ;3 72 ·zr - 71 21 6·2 17 ZU75cl 

71 27 67 24 64 20 207635 3 23 54 52 72 27 68 38 50 17 206992 

71 -27 6l: 13 ·76 23 20ff3C2 3 23 - 54 5 4-·-~·· ··n -,r-zs-·57t ·· 17 2U?07tr · ··---

71 27 74 27 62 14 207493 3 23 54 55 72 27 80 40 50 8 206915 

70 28 31 48 -25 · ·3~ 20 6495 3-···23· 54 ·· s'1··--·1r· ·-za- --rr sr- ·--e· ·36 Z0635r 

70 27 86 69 21 l 205857 3 23 55 2 71 27 91 82 8 0 205719 

10 21 139 '73 n ·1r20-S765 ·· -- -- .. . --T ·- £3'---s s-· · ·cr-tr·~7-=ic;-9 .. rr - 13 - 3 2051ac-·- --

71 27 61 3 87 

7 2 2T . 70 21 68 

29 207874 3 23 54 54 72 27 65 11 78 24 208439 
·w 
~ 

19 21l7i;{3-- -·--· - 4 --r-4g- - 45 --·73' -2T-~,.---·-F+---s-s- -r3 207359 

72 27 65 10 79 25 208596 4 l 48 42 7 3 27 70 23 66 18 207946 

,---...... 

~ 



~ 

VEHICLE 1 riADAP TABLE 

TRACK I NG TI ME ST ATION ACQUISITION DATA STAflO~C TERMIN-AtlON DATA 

Gos-=28 

HPS MIN SEC 

i 4 '>4 
X- Y USB-8': 

MIL-7 1 l 4 43 
X- Y USB-30 

GBM-41 1 -· 4 42 
X-Y USB-30 

ANG-91 1 4 42 
X- Y USB-3 0 

BDA-02 4· . 45 
X- Y USB-30 

STN-00 1 4 41 
A-E USB150 

ACN- 7 5 1 ... 4 51 
X- Y USB-30 

CYI-04 4 53 
X-Y USB-30 

DAY HRS "'IN SEC 

4 0 44 5 

4 0 44 6 

4 0 44 6 

4 0 44 7 

4 (J 44 7 

4 c 44 8 

4 0 44 14 

4 0 44 21 

MAD-23 1 4 51 4 0 44 23 
X- Y USB-85 

GYM-14 l 5 3 4 2 37 42 
X- Y USB-30 

RA DEC Al ELY x Y RANGE DAY HRS MIN SEC --R~ LlEC AZ ELY x Y RANGE 

72 27 63 · 9 :..71 6-2 208.685 4 r 48 4 ·ir---n-zr-r1 20 - 4z - oz-zolrCJ9o 

72 27 7t 36 54 12 207216 4 48 49 73 27 80 49 41 7 206708 

1i . 27 75 3·7 52 - Ti 2-Cf71 37 ·-4 ---r 48 48 73 n - 11r--sI--39 ~6:37 

72 27 c8 49 39 14 206627 4 1 48 48 73 28 63 62 25 12 206254 

72 27 85 :>o 40 3 206587 .. -- -4 1 48-- !0-2 n---21 9 3--63-rr-:..1~:36 

72 27 61 c 83 29 208850 4 1 48 49 73 27 69 17 72 20 208277 

7i 28 ... -8 ·54 -6 36 -20~43 5 ---- - --4 --- c -49--· 6 72 28 -28 49 -22 35 206708 

7l 27 -98 87 -3 0 205787 4 1 49 14 72 27 -87 7 3 - 17 1 206032 ·----·------- ·------- ·-- ·-· ·- --·- - -·-·--

11 21 - 132 · 1i - iY=-14 -zo-s-9!r5--···- 4 ---r - 49- · 14 72 27- - 108 "6110 -2( -206296-· c.c 
CJ1 

73 27 74 33 56 13 207521 4 3 42 4L _ I±.__27 78 46 43 __ 8 __ 2~992 



VEHICLE F. A DAR TA Bl E 

T' ACK I NG TI Mf: 

1-1,: s MIN ScC 

GDS-2!' 5 
X- Y US'3 - 85 

ST N-0 0 5 
A- i: uss1:0 

. TEX- 16 l 5 
X-Y USB - 30 

GBM-i: l l 5 
X- Y USFl - 30 

MIL - 71 ··5 

X- Y USB- 30 

ANG-91 1 5 
X-Y USB- 30 

·-- 01JA--=02- · r -- 5 
X- Y USB - 30 

ACN-75 1 5 
X-Y USB-30 

rrr~04- - - ·· 1 · ··· :; 
X- Y USB-30 

MAD- 23 1 5 
X- Y USB- 85 

0 

l 

0 

3 

2 

5 

l 

4 

2 

3 

STATI ON ACOUI SITION DATA STATI ON TERMINATION DATA 

DAY HRS MIN SEC RA CEC /..Z ELV x Y RANGE DAY HRS MI N SEC RA DEC AZ ELV x Y PANGE 

4 

"' 
4 

4 

4 

4 

4 

4 

4 

4 

2 37 43 73 27 7f 3 0 - 22 57 2 07686 4 3 42 43 ··74 ·· 21 83 42 ·-7 4 7 207164 

2 37 44 73 27 75 26 63 13 2 07878 4 3 l :- 2 44 74 27 8 2 38 52 6 207349 

2 37 45 73 27 78 4 5 45· 8 2 06 98 6 - -i.·- T 42 4i;--t4 2 8 --- ·-gz----s"ll·- ·3'2 . :-4- Z07>'5'6T -

2 37 46 73 27 81 62 28 4 20 6369 4 3 42 49 74 28 83 75 15 2 206170 

2 37 47 73 27 84 60 - 30 3·--21>·6-z.44··--------z; -- 3-- 42 "" 7t""9-~--z0 ·- -l!'1---1:r1T o 206204----

2 37 1,, 9 72 26 51 72 14 11 206 1 35 4 3 4 2 53 73 28 0 79 0 11 206118 

2 37 s-o · 12· 21 --rc·3 73- --16 - ;;.?t --zunrs · --- -----.,.-~ ·-42 n-n--zs--- 152 B5 ~- :.. 5 206073 ·--

2 3 7 56 72 28 - 40 42 - 36 34 207064 

2 38 2 12 27 - 83 62 -28 3 20'6 360 

2 38 4 72 27 - 97 52 5 -38 206677 

~ 

4 3 43 3 73 26 -so 31 -52 33 207705 

..,.-- 3 43· - -- ,. -- ' 13""-zT--=7"1- 49 41 T roc9TZ 
~ 
0) 

4 3 4 3 7 73 27 - 87 41 - 4 -49 207255 

• 



r r 
VEHICLE i iiAot.R TABLE 

TRACKING Tif"E 

HRS MIN SEC 

HAW- 12 1 
X- Y US!l - 30 

GDS - 28 1 
X- Y USB- 85 

GYM-14 1 
X- Y USR- 30 

STN-00 1 
A-E US!ll50 

TEX- 16 i 
X- Y USB- 30 

GBM- 41 l 
X- Y USB- 30 

- ---MiL-71- ---- - -- i 
X- Y USB-30 

BDA- 02 1 
X-Y USB-30 

- -- - ANG- 91 - -- -- i 
X-Y US!l-30 

ACN-75 1 
X- Y USR- 30 

4 54 

4 54 

4 53 

4 53 

4 57 

4 52 

4 5i 

4 53 

4 49 

4 47 

~ 
'i 

STATION ACQUISITICN DATA STATION--TERMINAfION DATA 

DAY HRS "IIN SEC RA CEC AZ ELV x Y RANGE OAY HRS MIN SEC . - - R-A DEC AZ ELV if - Y RANGE 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 31 19 . 74 21 66 13 76 24 208832 --4- - 5 --36 -- n 75 27 69--26f>~--f9~5 

4 31 27 

4 31 29 

4 31 29 

4 31 31 

4 31 40 

4 31 41 

4 31 43 

4 31 46 

4 31 59 

74 27 90 52 0 38 206873 4 5 36 21 75 27 100 65 5 25 206538 

74 21 a 2 st --33·- - 4 - 2-0610-r -- - - 4 - - 5- · 36-- 22~-za---ar- 11 19 rz~ 

74 27 8'? 48 42 0 207035 4 5 36 22 75 27 100 60 29 -5 206666 

74 27 85 69 ··21 2 206386 __ _ -- ,.- - --5- 36-· -2a~--~a--88-- -,n 7 0 206£5-0 

73 27 77 86 4 206161 4 5 36 32 74 28 - 81 80 - 10 1 206276 --- -----

73 z=r - - 99 84 · 6 =-c206f11- ------4----S-36 -·32 ~28--94--82-:s-~-s5- ·-- -

--- ---- - ---- · 

73 27 - 119 80 -9 -5 206199 4 5 36 36 74 28 -96 68 -22 -2 206476 
--- ---··--· 

73 28 -45 -74 - fl -ii "206214- -- -- -----4 - ----5 --36-- 35 7428 -62 62 - 25 13 206620-

12 28 - 56 21 - 65 31 208300 4 5 36 46 74 28 -60 9 -80 30 209137 
--··---- --- ---- -

··----- - ------···--- - - ---

'° .;..J 



( ,,---. ~ 



r /"' 

VFHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

ANG.::.91 i - 4 58 
X- Y USB- 30 

MA0-23 0 55 37 
X- Y USB-85 

CYI - 04 f 4 21 
X- Y USB-3 0 

GWM-24 0 e 33 
X- Y USB-30 

HAW-12 0 8 - - 25 
X-Y USB-3 0 

STN-CO 0 8 16 
A-E USBl50 

- - GDS-28-- - - --c,- - a-·15 

X- Y USB- 85 

GYM-14 0 8 13 
X- Y USB-3 0 

TEX- 16 0 8 1 i 
X-:Y USB-30 . 

MIL - .71 0 8 8 
X-Y USB-30 

~-

STATION ACQUISITION DAT~ STATlON -'T'ERMINATION DATA 

DAY HRS MIN SEC R~. DEC AZ EL V x Y RANGE DAY HRS MIN S EC --RA DEC AZ EL V x Y- RANGE 

4 6 25 49 74 20 -67 51 -36 14 2u1oss 4 -- ( - :lO --4,-rr-z-s- =01! --- 31! -5 0 17 Z07T3' 

4 6 25 53 74 27 - 64 11 - 65 - 62 209046 4 7 21 30 75 27 -56 3 -85 -56 209155 

4 6 25 56 74 27 - fl 15 - 74 22- 2os84r-- ·4 - 1- ·30 i-8---rs--zr--- 61- :;- - 87 29 2096lr 

4 8 18 58 77 27 t:4 8 81 26 209437 4 8 27 31 11 21 64 10 79 26 208890 

4 8 19 6 76 28 73 61 28 8 2·06930 --- 4 · --a-· 21- 3-1 -~2~- -rY0'3 ~-112~ 

4 8 19 14 76 27 - 148 79 - 6 -10 206569 4 8 27 31 76 27 -141 78 -8 -10 206155 

4 a 19 - rs 1s 21 .;i.24 11·-- - ·r .:.Tr 2o65Bt - - --4 --- - e- - 21 31 1s 21 ::-rw - n -· 1 -13 2061s2 

4 8 19 17 75 28 - 87 74 - 16 l 206635 4 8 27 31 75 28 -86 72 - 18 l 206243 

4 8 19 20 75 28 -83 -6·z --28 - -- 3- -i669oi ______ 4 --- 5 --21 -- 3I 75 28 - 82 60 -30 4 206531 

4 8 19 23 75 27 - 79 47 - 42 7 207402 4 8 27 31 75 27 -79 45 -44 8 207054 
- . ---------· ·----- -- -·--- -·· 

- - ------ - ~----- --·- -- - -- ·----·· ------·- ---

- -···-·----- - --- --------

tO 
~ 



VEHlC LL F~DAR TA8U: 

TRACKING TI ME STATION ACQUI SITIO N DATA 

HRS MIN SEC DAY HRS "!IN SFC RA DEC AZ EL V x Y llANGf 

GBM-41 0 8 5 4 q 19 26 7: 27 - 77 45 - 45 9 2075C5 
X- Y USP. - 30 

BDA- 02 0 8 5 4 s 19 26 7~ 27 - 77 34 -55 11 207981 
X-Y USB-30 

ANG- 91 --- d a 3 4 8 19 28 75 28 - 67 27 - 61 ·20 208356 
X-Y USB-30 

31 JAN 71 U 1 SEP TO CIR IGNITION 

GWM-24 0 Sb 28 4 8 27 37 77 27 64 10 79 26 208883 
. - - x.;.y USB.;.3cf · 

HAW- 12 0 =6 36 4 s 27 37 76 28 12 63 26 8 206441 
X- Y USB-3 0 

STN - 00 0 :6 44 4 8 21 37 76 21 -1 41 78 -8 - 10 206149 
A.::f: -us815ci _ __ - . 

GDS-28 0 56 47 4 8 21 37 75 21 -119 76 1 - 13 206177 
X- Y USB-85 

GYM- 14 0 56 49 4 8 21 37 15 28 - 86 72 -18 1 206238 
- -- -- -x.;y·-uss;.3o 

TEX-16 ·o 56 51 4 8 27 37 75 28 - 82 60 -30 4 206527 
X- Y USB - 3C 

MI L- 71 0 56 54 4 8 21 37 15 21 - 79 45 -44 8 207C50 
- -- --x:.•niss-36--

r- ,,,..--- ,,-._ 

~ 

STATION TERMINATION DATA 

DAY HRS MIN SFC RA DEC AZ ELV x Y RANGE 

4 8 27 31 ----15 27 - 76 4""3 - 46 10 207163 

4 8 27 31 75 27 -76 33 -57 12 207646 

4 e- · 21 3 r ··-75·---z.--=eT- -zy--=-e3 - · n - 2tr8035·--- --

LAZ 72. l 

4 9 24 5 78 28 65 22 66 23 208726 

4 9 24 n "77 - 2·a - - Es- tit ~ b 206705 ---

4 9 24 21 77 
• • ••••---v-•• 

4 9 24 24 76 

4 9 24 26 76 

28 -111 69 -20 -8 206812 
··-···-----· ·----

2s·-:..1or 65 - 5 -·-'24 206897 ..,. 
___ Q _ _ 

28 -82 60 -30 4 207039 C>' 

4 9 24 28 "76 28 - 78 7+8" "- 41 8 207451. 

4 c;: 24 31 76 28 -74 34 - 55 13 208091 

.. 



c r- ~ 

VEHICL{ __ _ i .. R-iDAR TABLE 

Tll,~CKING TIME STATION ACQUISITION DATA STAfltifTERMINATION DATA 

DAt HRS MIN SEC - - ~A DE~ lZ - ELV HPS MIN SEC OAY HRS "1IN SEC 

GBM - 41 0 56 54 4 8 27 37 
X- Y USB- 30 

ANG- 91 0 56 55 4 8 27 37 
X-Y USB - ?O 

BDA-02 0 ~6 5i 4 8 i7 37 
X-Y USB - 30 

31 JAN 71 

GWM- 24 1 11 46 4 10 11 42 
··-- - ----· x- v US'3 - 30 

HSK-25 l 11 46 4 10 11 42 
X- Y USB- 85 

___ H~W-1? _______ _!__JJ, __ Sit__ 4 10 11 56 
X- Y USB- 30 

GDS-28 11 59 4 10 12 4 
X-Y USB-85 

STN-00 l 11 54 4 10 12 5 
-A-Tu-s8-150~- - - ---- - -- ---- ---

GY~-14 1 11 57 
X:-Y US_B- 30 

TEX-16 ---~--1.1__5-p __ 
X-Y USB- 30 

4 l 0 12 6 

__'! __ ) 0 1_2 10 

RA DEC t-Z HV x Y RANGE x Y RANGE 

15 21 ~16 43 -46 - lo ions9· ----- 4--·9 -·24 rr-f6-2a - 73 31 - 57 15 2~~zzr· -- --

75 27 - (;7 25 -63 21 208030 4 9 24 32 76 28 - 65 14 - 75 24 209205 
-- - ···- · - ---

75 27 -76 33 _·57 12 ··201642 - 4 - ·- c; · -~34 76 21 - 11 - ·22 - 67 nr- £0"8733 __ _ 

CIR TO LOPCl IGNITION LAZ 72.1 

78 28 65 32 55 21 208327 4 11 23 28 79 28 63 47 40 18 207716 
··- ---·---- - ·-·- - -·--- ----- ----- ·-- ----------

77 28 47 7 -79 47 209718 4 11 23 ·2a·-~29 35 16 - 71 - 3"3 209265 

77 28 30 83 3 (; 206755 4 11 23 49 78 28 - 62 77 - 12 6 206919 
- - ---·---------· ---· --- -

76 27 - 92 55 1 - 35 207324 4 11 24 · ··3 · ---rr· · 2a --;;;53-· 42 -a- -~u-·201•i11 

··--- - --··· .. .... 
76 27 - 99 60 -30 - ~? 207J_ CJ_~ _______ 4 - 11 23 59 11 2a -as 46 -44 2 2011a~--e 

76 28 - 79 50 - 40 7 207536 4 11 24 ·3--77 ia·. · :.74 . 3·5 :.5·4-·- T3208289 

76 27_ ::15 3 8 - 51 11 20 8036 4 11 24 6 77 28 - 70 24 - 65 18 208885 ------ -- - -----



VEHiCL( l Pt DAR T ABU' 

F ACK ING TIME ST ATION ACOUI S ITICN DATA ST ATION TERMINATION DATA 

HPS MIN S EC DAY HF.S MIN SEC RA DEC AZ ELV x y RANGE DAY HRS MIN SEC . RA DEC A7. ELV x y RANGE 

BDA - 02 0 54 42 4 l(; 12 12 1t 27 - 66 12 - 76 24 209399 4 11 6 54 ' 17 ·77 :..59 .. - 3'-86 - 31 ' 2U918T 
X- Y USB-30 

GBM- 41 l 11 55 4 lC 12 13 76 27 - 69 21 - 67 19 208896 4 11 24 8 77 27 -63 7 - B2 21 209812 
X- Y USl3 - 30 

M-It.;.•n: · l -·n · 51 4 10 12 13 1t 27 -7 1 24 - 65 ... 1r2·oa1it6 · 4 n - 24 5 77 21 --=-64 ·-ra-·-=79 · 2s -- 20'1047t 
X-Y USB-30 

ANG-91 0 1 2 4 10 12 14 76 27 -62 3 -86 28 209941 4 10 13 16 76 27 -62 3 •87 28 209906 
X•Y USEl-30 

--- tilo:..:ca ___ · ---- T - IT- 42 4 12 10 l 79 28 53 10 ·79 . 37 "2'09762' - - 1t ·--13 ·--21 · - '+3---iro-- ,.·g---·..-z--- zr-- 01- « 2091ao··- - -
X•Y USB•30 -- ·- ------ - --------·- -------

HSK -2 5 l ll 42 4 12 10 9 78 29 25 21 - 6 7 24 209093 4 13 21 51 79 29 10 25 -65 9 208947 
X-Y USB- 85 

- G'w11-24- ·--· C1T- 4o · 4 12 10 12 79 28 59 57 29 - T€- 207453 - - 4 13 21 52 80-Z-8 40 70 13 15 201197 _ _ _ 
X- Y USB-30 

------- ···-- - ··------------·-· --- ---------

HAW- 12 l 11 40 4 12 10 29 78 28 -71 66 -22 1 207184 4 13 22 10 79 28 -73 52 - 37 11 207744 
X- Y USB-30 - ---- ···------- -- ------·---- . --- ... _______ 

-~ -

Q 
GOS-28 --- --·· 1 --H 3( 4 12 10 37 77 27 - 77 32·· ::.r9 - s6- --20-s4e'l! - -- -----..--n -·zz - ·1 ~- 78"'-,,-,---=e<T 19 - 45 62 209305 ~ 

X- Y USB-85 

STN-CO 1 11 35 4 12 10 38 77 27 -81 37 -53 7 208262 4 13 22 1 3 78 27 - 73 24 -65 16 209041 
A-F- USB150 

-·--· ··· -··----- ···· -- ---·------· ·--··---·· -

~ --( 
---~ 



r ( 

"vftUci:C- 1 RADAR TABLE 

Tl< ACK ING TIME 

HI'S MIN SEC 

·-- cvi.l:..14 ·- - - 1 Ti-. 34· 
X-Y USB-30 

TEX-lb 0 59 28 
X-Y USB-30 

---clici-oa ·- ---c i1 54 
X-Y USB-30 

HSK-25 1 11 57 
X-Y USB-8S 

~ 

STATION ACQUISITION DATA STAfTON TERMIN1ft.ION DATA 

DAY HRS MIN SEC RA DEC Al ELV x Y PANGE DAY HRS MIN SEt---ifA"i:>Et . AZ ELV. x· ---y- RANG.E 

4 12 10 39 11 . -27 --..:71 . 25 ·-b4 T7 2-ci8a6r - 4 - n ··-22 -Tz-- 78 27 -65 11 ·;.77 25 209750 

4 12 10 40 77 27 -66 14 -75 23 209489 4 13 10 8 78 27 -60 3 -87 29 209601 

4 f4 " 8 26 86 28 34 - 21 · 41 40 -·201r9zc -·-·----4-··1s- 20- 20·· el 29 10 34 25 52 2oe662 

4 14 8 34 79 2'1 -2 26 -6 4 -2 209002 4 15 20 31 80 29 -18 23 -66 -17 2D9231 . . 

GWfol-24 1 10 .10 4 14 B 35. 79 28 0 75 --· -i -T s 2012or ·- - ---4 -·-T5 - - r0·45 80 28 -40 - 70 -13 15 201~--·-

X-Y USB-30 -- ·--· - ·----- ----

HAl!-:-_12 l 11 60 4 14 8 48 78 28 -72 41 -48 14 208247 4 15 20 48 80 28 -69 26 -62 19 209099 ·------·-- --- - -
X-Y USB-30 

STN-00 l 11 58 4 14 8 . -5T - i8 27 --=-67 -··-15 ..:74- 22--209608 4 15 20 50 80 27 -58 3-~a6-~r2n11•2e 

A- f._USB1 50 .. 

GOS-28 0 43 41 4 l ~ 8 51 78 27 -64 10 -68 -62 209886 4 14 52 32 79 27 -58 3 -84 -58 209143 
.. ·------ ---- ----·------·--- --···-- ·--

X-Y USB-85 

CR0-08 1 11 40- -------- 4 · f6 6 5''f 80 29 --5 ·- 36 ---.,--s3-108641 4 ·-T7T8 37 81 29~ 35 -18 53 W87T9 
X-Y USB.-30 

HS!(-25 1 l~ 41 4 16 7 4 80 29 -29 20 .-68 -27 ~09514 4 !1__!8 _ - ~~ - 81 29 -4?_1~_:-7~4Q_~J<?_O~_l! 
X-Y USB-85 

·------- -----------·---------

-----· ----------

-----

. - --------- --- ----------

~ 
G 
~ 



VEHICCE 1 - RADAR TABlf 

TRACKING TIME STATION ACQUISITION DATA SHTIOJ-J"TERMTNATlON DATA 

HR S MIN SEC DAY HRS "IIN SEC RA DEC AZ ELV x y RANGE DAY HI'S MIN SEC -""R~ ""DEC - -~z HV - x-··· y - RANGE 

GWM-24- 1 · 11 38 4 16 i 11 80 28 -55 61 -2 4 "16-"21J7073 ·4 . ._, ---n --·r;:c;---sr-rr· 63 ltT"=tO-·-rs 2os2 12 ·----

X-Y USB-30 

HAW- 12 l 7 46 4 16 7 21 79 28 -66 16 -73 23 209710 4 17 15 7 81 28 -61 3 -87 29 210397 
--- - --- -···------

X- Y USB-30 

-MA0-;(3 ·--·-- - 0 18 il -- -· 4 17- 0 i7 82 21 ·- 5£> ··-3 :.:as - !rt» ·2cr9639 -- - Jt"----n--ig···z-8" 82 27 59 6 -79 58 210412 
X- Y USB -85 

MA0-23 1 ll 54 4 18 5 7 82 27 66 14 -5 9 62 210051 4 19 17 1 04 27 75 26 -28 60 209451 
x- Y us~-85 

·- cR0~0----1-· n ·· 59 ·---- - 4 -u ---5 - 20 ·----01 ~9 · ..;25--:;-2-;;;1..-S"0--201r~- - - '+-f9--rr-·rv 02 29 -39 z-zt-55 45 209576 
X- Y USB-30 

HSK-25 0 12 6 4 18 5 24 81 28 -50 5 -a 3 -49 210547 4 18 17 30 81 28 -51 3 -es -s1 210051 
x-Y USB-85 

--·------ - . - ---- ·---- -· - -· ----------· ------

GWM-24 1 -n -·59-- - 4 · ·· 1-0--·- 5 ·· 2a 81 28 -6·s- -·36-=--s1~crW11S04- -- - ,.- r9"--rr-·26 02 20 65 ·zz--66 23 209698 
X- Y USB-30 

CYI -04 0 51 29 4 18 25 31 
x-v u s a.:.:30 

~.tN-75 --- ·1-n-- 42·-- -- --·-- -4--·- zo· -- 3 
X- Y USB-30 

CYI-04 1 11 39 4 20 3 
X-Y USB~30 

- - - --- -· -· -- - --·· ·- ·- -- · -- -

----- -- --- --

25 

31 

83 27 61 3 87 29 209709 4 19 16 60 84 28 65 12 76 24 210203 

84 2 0 ---- 6 o ---a-- ~T ~o-zro-51f:;----·- --~zr-T-s-

84 28 70 22 67 19 209745 4 21 15 

- ---·-···- · - -·- - --· --·--- ----· ---··-- ----

~ 

------- -

.------irs- -ZS-- 55 22 64 32 209832 ~ 
c 

----~--

10 85 28 75 36 53 12 209075 

- -----··--------- ·- -------- --



r (' 

VEHICLE RADAR TABLE 

TRACKIMG TIME 

HRS MIN SEC 

'1i\o-i3 ___ - 11 42 
X- Y USB- 85 

CR0-08 11 43 
X- Y USB-30 

GWM- 24 0 40 36 
X-Y US8-30 

ACN- 75 0 8 4 
X-Y USB - 30 

BOA- 02 0 8 . . 2 
X_-Y US8- 30 

CYI-04 0 7 . 58 
X-Y USB - 30 

MA0-23 0 7 55 
X-Y USB-85 

ANG-91 0 6 28 
X-Y US8- 30 

ANG-91 l 3 40 
x-Y uss-3o 

BOA-02 l .l __ 46 
X-Y USB-30 

~ 
. 
~ 

-- - ---··- ·-- -·- ---

STATION ACQUISITION DATA STATil'.fN_l'.nMINATION DATA 

DAY HI'S MIN SEC 

4 20 3 34 

4 20 3 54 

4 20 3 59 

4 22 36 

4 22 l 3"8 

4 22 1 42 

4 ·· 22 i 45 

4 22 3 12 

31 JAN 71 

4 22 9 59 

4 2~ _9 59 

RA. DEC Al EL V x Y RANGE DAY HRS MIN SEC ___ RA -DEC AZ ELV x Y RANGE 

83 27 02 35 -12 55 ·2a9001 · --4 - 21 ·· T~ rs--~e--9-z-47 ----i-- -zt3--zu-85"0s 

82 28 - 47 16 - (:8 41 210040 4 21 15 37 83 28 - 56 4 - 85 34 210854 --------- __ ._ 

82 20· :... t:., iT:0.78 26 21034f -------4~0--44 ---35 82 28 -62 -~-~28 209605 

85 28 50 31 52 33 20<;444 4 22 <; 40 85 28 49 32 50 34 208962 ----------

85 21 · 62 ··a· a2 ·-21 ·21ou;3- - - - --·--4 ---2-2 -- 9- 40 ~r-E)-3-·-9 80 26 210272 

85 28 78 46 43 8 208727 4 22 9 40 85 28 79 48 41 8 208258 

84 . ·20 ·-161-- 56- 7 TI -208"357 ____ 4 22 9--t;Q 84 28 l 02-----sa 0 31 2019u ---· 

85 28 62 3 87 28 210959 4 22 9 40 85 28 63 4 85 27 210548 

- ToP{l To- ci4-J ETT- IGNITTON LAZ -n:;y - · 

85 28 63 4 85 27 210528 4 23 13 - 39------ab- Te--65 17 r r 2r·210263 

-----·--· ·-- ·---·· -- . ·--- - ··---· ·-·· ·-

65 27 63 ___ CZ_ ~..Q. __ ?_?_.?J .!'.1 25_3 ______ ~ _ _.!l_ _ 44 86 20 7~_;;'1 68 19 210002 

.... 
o . 
CJl 



- VEHICL< P.ALAR TABLE. 

TRACKING TIME 

Hi\S MIN SEC 

ACN - 75 3 47 
X-Y USR - 30 

C YI-04 3 50 
X-Y USB-30 

MAD-23 l 3 .. 5 2 
X-Y USR - 85 

GBM-41 0 23 41 
X-Y USB -30 

MIL~7i - ----0 - 1 B - --1 7 

X-Y USB-30 

ANG-91 11 37 
x-v USB-30 

-- i4 fl~7i - - - -- CTi - -36 
X- Y USB-30 

GBM-41 l 11 31 
X- V USB-30 

-- BDA-02___ ___ l - 11 33 __ _ 

X-Y USB- 30 

ACN-75 l 11 37 
X- Y USB-30 

STATION ACQUISITION DATA SHTION TE-R-MlNATION DATA 

DAY HR S 'IIN SfC FIA DEC AZ ~LV x v RANGE DAY H~ S MI N Sf'C RA DEC H ELV x Y RANGE 

4 22 c; 59 P5 28 49 33 50 34 208944 4 23 13 45 --g-5 ··-za · -·"3-g 43 34-- 35 2U89"60 

4 22 9 59 85 28 79 48 41 8 208240 4 23 13 48 86 28 82 61 29 4 208292 

4 22 9 59 84 28 102 ss- 8 31 --207895 -it -- 23 13 so- · as-·-z-s · no ·c;9··-·-ir - 1ir<!oa1og 

4 22 50 1 86 27 61 3 87 29 20994B 4 23 13 42 86 28 63 7 82 27 210835 

4 - 2 2 55 27 86 27 60 3 87 30-·"2101€2 - ·-4 - 23 13 44- -·s -6 -zT -- -0·2 - --6 in- za 210·9mr 

5 0 0 13 86 28 67 27 61 20 209790 5 l 11 50 87 28 67 42 45 16 209131 

5 0 0 14 -86 27 t; 7 -16 ·;-3·· 22210446 - - --=i- T · n ··-50- -g;--zg- 13 ~---s-q--15 209750 

5 0 0 17 86 27 67 17 72 22 210370 5 l 11 47 87 28 72 31 58 15 209670 

5 0 0 18 86 21 - 1s 30·· S9" -- 13 2-o-9i-s£·---- - ~- -i ---u -·si-- in ·-i-a a1 47t--..o-o--zucmoz- ~ 
c:Tl 

5 0 0 21 85 28 27 49 21 36 208771 5 1 11 58 86 28 4 54 3 36 20869 0 

~ 



( ( 
\ 

VEHICLE 1 RADAR TABLE 

nACKING TIME 

HRS MIN SEC 

CYI-64-- ----1 -- IT . 37 
X- Y USB -30 

MAD-23 l 11 38 
X-Y USB-85 

~ 

STATION ACQUISITION DATA 

DAY HP S MI I'; SEC f.A CEC AZ ELV x Y RANGE 

5 G 0 25 85 28 05 - · 12 -H 2 2oan 1 

5 0 0 28 85 28 147 75 13 8 208056 

.. 

ST A fJONTE Rl;ffN AT ION DAT A 

DAY HI'S MIN SEC --iuc·oEC - AZ EL V x Y RANGE 

- --5- --r- 12 - 2--86- 2-s - -8787- 3--0- 208038 

5 1 12 5 86 28 - 150 76 13 -7 208141 

TEX-16 1 6 39 5 0 - . 5 8 86 27 -61 3 s7 - 29--21 0947 -- ------- -5 - c ·n ·-41 a1··2a -rr--rs-n--zrzio5 w ·--
X-Y USB-30 

GYM-14 0 9 52 5 l 54 87 27 60 3 87 30 210725 5 l 11 47 87 27 61 5 85 29 211149 
X-Y USB-30 

-- --G os-20 __ __ __ 0__ 5 . 42 ·s l 6 8 87 27 s0 ··-- 3- - a4- sa ·2io954 -- - - --·5 --·-r lT·- -so 87 21 ;~4 - 02 59 2 ir:m-s 
X- Y U!iB-85 

GYM ... J._4 ____ l_ 12 l 5 l 58 23 87 27 66 14 75 23 210708 
X- Y USB-30 

TEx-16 i 11 59 ------ 5-- -1 · s0 -- 23---·a-1 · 2 7 · · 11··-z-5---64--11 21009 ·3 

)(-:'!' USB -30 

GBM:-_~l 1 12 1 5 1 58 25 87 28 76 41 48 11 209287 
X-Y USB-30 

MIL - 71 .1 l2 0 -----· -· - 5 i -- 50- z5··--e1 28 ----rb--~so -ro 209362 
X- Y US8-3_0 

GDS=2_8 l ___ 11 5 8 5 1 58 26 87 27 65 __ J 2 :::-62 62 _2l_Q~O_l_. 
X-Y USB-85 

----··--·· -- - ---· 

-------· 

5 3 10 24 88 28 72 28 61 16 210006 

5 ~---i-o 22 88 20 1~ 3~ 50 11 209443 

-- ------ -· ---- ---- --·---- ·-- - -- -·---

5 3 10 26 88 28 79 56 33 6 208784 ----------------

5 ·3 --10 26 88 28 81 Sit 35 
.... 

5£1Jlr841---Er­
.J 

. - ~-. 3 _!0 __ _ 24 88 27 73 25 _:::-_g ___ ~_Q_ _ _?!9!5~_ 

··- ---· ----- - -----

-·--·---· 



VEHICLE 1 RAOt.Fl TABLF 
--- -·----- ·----- ·- - ---- - - -·- - -· - ·-·--·---- ··- - - -

TOl.ACKING T IMF. STATION ACQUISITION DATA STATION -'TEP.M1N ATHJN DAIA 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELV x y RANGE DAY HRS MIN SEC - - RA DEC AZ- ELV- x y RANGE 

ST N-Otf- 1 - 11 58 5 1 58 26 87 27 63 9 79 27 2"10981 -·-·- · 5 · 3 . ·10 - 24 --- "81l ----zr-7r 22 6 7 - 1 7 - ZTIJ37t6 

A-E USB150 

BDA-C2 1 12 2 5 l 58 27 87 28 86 54 36 2 208776 5 3 10 29 88 28 96 68 22 -2 20841t7 
X- Y USB -30 

-- --- ---- .... ~- -- ----

A'N'b.;;.9 r - - - T n - ·60 5- r-.. · 50· ·2a n ZB 66 ~ - --3?· : --ri+ --zosai:.tt·--~- -~w- 21 88 zg-"'?( 61 19 12 208'tl0 
X- Y USB-30 ---- - - - --- -·- -- ··- ·- ·------

ACN- 75 l 12 l 5 1 58 37 Bl': 28 -14 53 -11 36 208813 5 3 10 38 87 28 -34 45 -29 35 209186 
.... - --- ---- -

X- Y USB-30 

C YI-04 - --- - - 1--12·- 2 ·- -- - - - s - - 1 5s ·· 37 · ·a6· 2a · - ..:a s ·a3 --:....-,- - ---o-2mni,:·c;----- - - ------s----r- ----w- -~ 

X-Y USB-30 

~- --s?+'--cia--zz Z -·zOlJ'tTI 

MA0-23 l 12 0 5 l 58 40 86 28 -122 69 ll - 18 208338 5 3 10 40 87 28 -101 57 7 -32 208760 
X-Y USB-85 

- - - --- -· ··------ ---- --------------

.. __ _ STN-Ob- -- - -- i- -··1r ·4(f - '5 3 56 ·-;5 88 - 2'7 -- 71 ~- -59 -·11W~1P}- - · ----s---- -~ - 3'4 89 28------SO 44 46 3 209391 
A-E USB150 

--·--· ----· - ------ ----- ------- - ·---
GDS-28 1 11 38 5 3 56 55 88 27 79 35 -16 54 209758 5 5 8 34 89 28 87 48 -3 42 209218 

ic - Y USB-85 

- -GY M-:li+ ---- - -T --11-42 _ .. 5 3 56 56 ae · "2a 16 -- ·:; 1r · · 51- T l---zo<r5"!9 --- - --- 5 - -s- ·a --3"8~--za--- 80 53 37 c- -~ 

X• Y USB-30 - -- --· - .. ___ -·- --- ---- . - .. --· ------ --

TEX-16 l 11 41 5 3 56 58 88 28 79 50 40 7 209093 5 5 8 38 89 28 83 65 25 3 208691 ---- - -- --X-Y USB - 30 
- - -- - - - ------

..... 
_O 

c::o 

····-----·--· --- ·------- ·-- - ·- - -· - ----·-----··- ·-------

-------- ... ··-··-- --·. 

~ 



I 

VEHIC L~ l RADAR TABLE 

TRACKING TIME 

HRS MIN 5 EC 

GBM--41 l l 41 
X- Y USB -3 0 

MIL - 71 11 44 
X-Y USB-30 

BDA - 02 l 11 44 
X- Y USB - 30 

ANG- Sl 1 11 45 
X- Y USB-30 

ACN--75 - 1 11 . 45 
X-Y USB-3 0 

CYI-04 1 11 46 
X-Y USB-30 

MAD- 23 1 11 43 
X-Y USB-85 

HAW-12 0 28 59 
X-Y USB-30 

- HAW-12-- ---1- ·- 11 5 3 . 
X•_Y USB-30 

SHl-:CO 1 11 54 
/.. - E USB150 

~ 

STATION ACQUISITION DATA STAHll"~r iERMINATION DATA 

DAY HQ S 'IIN SEC ~A DEC 1-Z !:L V x Y RANGE DAY HI'S MIN SEC RA DEC AZ ELV x Y RANGE 

5 3 57 1 SB 28 81 67 23 3 20 8563 5 5 s -~·89""2·s-·-·-so · s2---g-- --z""2"os4-01 

5 3 57 1 88 28 85 65 25 2 208611 5 5 8 45 89 28 91 80 10 0 208423 

5 3 57 4 88 28 110 78 11-- - 4 208353 - 5-----5 -- e: -48 89 Z-8--=T'.09- 84 -4 - 5 20831!7 

5 3 57 6 88 28 37 76 9 11 208381 5 5 8 51 89 28 -3 1 77 - 7 11 208456 

5 3 57 16 87 28 -44 38 -42 34 209572 - 5 · -- ~;- ·· 9 1 s_s --20---=54--z5 --60 -~r21052":l 

5 3 57 17 87 28 - Bl 57 - 33 5 208814 5 5 9 3 88 28 - 77 42 - 47 10 209487 

5 3 57 io · 87 27 -92 48 -2 .:.42 209-139 ----- 5 -·· 5--- 9 3 88 27 -82 35 11 -54 209819 

5 4 39 33 89 27 62 3 87 28 210303 5 5 8 32 90 28 64 9 BO 26 211257 
. - - - . - - - -- - ·-- ------ ·--- --

5 . "5 5"5 5 · 9o 27 e7 19 -- 10 - 22 aor9o ___ --5 - , 6----se--91 28 71 33 55 16 210069 --

5 5 55 11 69 27 93 53 36 -2 209125 5 7 7 5 90 28 108 67 22 -7 208806 -- - -- --· -- ·---·- -- -- . ·-·- ---

..... 
0 
~ 



VEHiCLE fADAR TABLF 

TRACKING TIME 

1-'RS MIN SEC 

GYM-14 11 55 
X-Y USB-30 

GDS-28 1 11 53 
X-Y USB-85 

TE-X-16 - - 1 -u -- 55 
X-Y USB -3 0 

MIL - 71 11 53 
X-Y USB-30 

- --GBM-41 _ ___ - i ·n 52 

X-Y USB-30 

BOA-02 l 11 52 
X- Y USB-30 

-ANG- 9 r-· 1 - Yi 52 
X- Y USB-30 

CYI-04 1 11 48 
X-Y USB-30 

MAo.:-23- - -T -1T -47 
X-Y USB-85 

ACN-75 1 3 32 
X- Y USB-3 0 

r---

ST ATION ACQUISITION DAT A STATION TERMINATION DATA 

OAY HP.S MIN SEC RA DEC AZ ELV x Y RANGE DAY HRS MIN SEC RA DEC J1Z HV x Y RANGE 

5 5 55 12 89 28 83 63 27 3 208824 --5 7 7 1 --go z-e -SE 18 - rz---u- 2lTllbU6 ___ __ _ 

5 5 55 12 89 28 94 58 2 32 208975 5 7 7 5 90 28 109 72 6 17 208705 

5 5 55 17 89 28 86 - 75 15 -- 1 2('.rS561' ---:; -, - , - TT --.;u--zr-~ito ----gu-----u------ci-71ra53r --------

5 5 55 24 8<; 28 -1 75 89 0 - 1 208449 5 7 7 l 7 90 2 8 - 89 75 - 15 0 208658 

-5 -- 5 - -55 25 · 09 2a -64 -aT -- -=--z --T - zi:ra--z+-su-- - ------s---- r , - -1,-------i;u----zs - -=---az-r-3--=IT- -----z 2oa691 

5 5 55 28 

5 5 55 - 28 

5 5 55 40 

5 5 55 "41 

= 
5 55 42 

4 t 

88 28 -104 75 - 14 - 4 208560 5 7 7 20 89 28 -90 61 -29 0 208974 
-----

00 2e -55 69 ;..11 - ·12 2oa66r - ---s- - 7 ---- 7 -~1--~z-a ·---;;oo-:;-s--.;;-:n-T4-709I07t 

88 27 -73 32 - 57 14 210023 5 7 7 28 89 27 -68 18 -10 21 210895 
----- - ----- - - --~ 

88 21 · - 76 """" 26 -2 7 .:.60 2103_2_9 ---- ---s-·--r -1 ~"8"11 --ZT -66 14 -58 ""oT7lilT9"" -0-

88 28 -5 8 16 -12 31 210917 5 6 59 14 89 28 - 61 3 - 87 29 211341 

,,,-.... 

• 



VEHICL!' 1 RADAR T ABU: 

H:.CKING TI Mt 

HPS MIN SEC 

HAW- 1 2 l 11 47 
X- Y U$B-30 

STN-CO 11 47 
A-E USBEO 

GDS-28 11 51 
X-Y USB-85 

GY M- 14 1 11 56 
X-Y USB-3 0 

TEX-16 -- -- - - i - 11 54 
X- Y USB-30 

GBH-41 11 55 
X- Y USB-30 

- - "ii! IL-7C ----1- 11--5 4 -­

x-v USB-30 

6DA~02 l 11 56 
X-Y USB-30 

ANG-91 .1 11 5e 
X_-Y USB-30 

~~Q-23 0 20 60 
X- Y USB-65 

() 
~ 

STATION ACQUISITION DATA STATION TERM!NATION DATA 

DAY HRS "I IN SEC 

5 7 53 37 

5 7 53 49 

5 7 53 49 

5 7 53 50 

5 7 53 - 53 

5 7 53 57 

·- ~ 7 --53 57 

5 7 53 58 

5 7 54 1 

5 7 54 2 

RA DEC AZ ELV x Y RANGE DAY HPS MI N SEC - RA DEC AZ ELV x Y RANGE 

91 28 72 44 45 13 20967 0 - -., 9 - 5 ·2-s---92--2-s--·--n - 59 -·- 30-- 9 --zM1a1 

90 27 128 75 12 -9 208717 5 9 5 35 91 28 - 160 80 - 4 -10 208754 

90 28 138 80 8 7 20865 8 - ·5- - 9 5·-- 39- - 91--28-=-i327<F - -7 - -:.-8208165 __ _ _ _ 

90 2e 103 8::1 1 0 208604 5 9 5 46 91 28 -87 76 -14 1 208806 

90 2e -01 19 - n - -- r 200-66r -- -----5 -- - 9 ---- 5 ·-tt7~-2s---=-8:3 - -P;-::u-·--rz090-45 -

89 2B -81 62 -2 8 4 208997 5 9 5 5.~ _ __ JQ __ 2_8 _ ~7 _4 ? =~1-_?. __ Z.0?.~?3 

89 28 - es 64 -~26-2--z-00932------~ q- 5 - 51 9o 28 -so so - 4o 7 2095-zr- -

89 27 -85 51 -39 3 209365 5 9 5 

89 28 ~68 44 -43 1 6--209618- - --- 5--9- -- 5 

55 90 27 -78 37 -53 10 210090 --- ----- - ------ - - --- ..... 
>--6 

59 90 28 -67 29-59 20 210451.- -- µ-

89 27 -: 9 6 -7_8 -59 _21164_0 5 8 15 2 89 27 -56 3 - 85 -56 210837 ·- ·- -----------·- ···-- ----- ----- --

- ·----- --·-·----- --· --- -·--- - --

--··--··- . ·- - ·-· ·- •··-------- - --·- ---- ------- - --------

•... -- -- -- - - - -·--· 



VEHICLE R/\CAR TABLE 

TRllCKING TIME 

HRS MIN SEC 

CYl-0'+ 0 30 24 
X-Y USB-3') 

GWM- 24 0 13 34 
X- Y USB - 30 

--- GWM- 24 --- y 1i 45 
X- Y USB-30 

HAW-12 1 11 46 
X- Y USB- 30 

srn:.:oo- -·-- 1 -- 1T - 44· --
A-E USB150 

GDS- 28 11 45 
X- Y USB- 85 

-GYM- 14- -- - y--i f --44 
X- Y USB-30 

TEX-16 l 11 44 
X-Y USB-30 

- - -G!fM.:-41 -------r ·1 l 44 --­
x-v USB-30 

MIL - 71 1 11 41 
X-Y USB- 30 

STATION ACQUISITION DATA STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE DAY HRS MIN SEC - R"A DEC - AL HV x Y RANGE 

5 7 54 4 89 27 - 64 q -=-so ""26 · 211497 5 - - s 2~ 2 8 - - --gq----z-r--- '"6!---3 -.-,lT z9 zrus<;5----

5 8 51 43 92 28 62 3 67 28 211203 5 9 5 18 92 28 63 6 83 27 211751 

5 9 51 50 92 27 - -65 16 -,"2--·--zi;--2rrv;-b ___ - -5-- n -u3 u - 35 93 28----06 31 57 21 210494 

5 9 52 3 91 28 70 69 20 7 208<;97 5 11 3 49 92 28 39 83 5 6 208883 

--- 5 - 9 s1 · 15 91 -2r ·.:..r22 73- ;:.:flt·---:;:;-9" - 2cre·900 ---- -- ---s- ---11-------T--s-a---crz-·- -z-r-ruo 61 -29 ~-ZU9Z"IO 

5 9 52 15 91 27 - 108 70 6 -19 208962 5 11 4 1 92 27 -93 57 2 - 33 209423 
--- · - - - ---

5 __ 9 ___ 52 is 91 28 ..:a4 -- -6-6 -:..-24- ;C709Cl62- - ----s-- rr -------i;- - ~--crz--zr-=-1fCJ-~9 6 209629 

5 9 52 20 90 28 •80 54 -36 6 209416 5 11 4 4 91 27 -76 39 -50 11 210123 ___....__ 
. - ·· --· ····- - -- - - -- - ---·- ·-·----------------·--··· .... 

5 -tj- 52 "24 qo ·---2; .:..74 37 ---:..-s-z -----r2---n-o123-- - ---s--·-n -- 4----- s 91 -- 21 -10 2~ -66 19 210979 
ti:) 

5 9 52 24 90 27 - 77 39 - 50 10 210001 5 11 4 6 91 27 -71 25 -64 17 210830 

- ··------- - - ·- - -

~ 

.. • 



( " 

VF:HICL r RAO/·f< , 4BU'. 

T:; !1 CK I NG T ! ME STATION ACOUISITION DA TA 

HRS MIN SEC DAY H~S MIN SE C RA CEC AZ EL V x Y RANGE 

~JA - 02 d 40 9 52 26 90 27 - 73 27 - 62 15 210(:23 
X- Y USB- 30 

ANG-Cl l 11 3 8 5 9 5 2 29 90 21 -t(: 19 -t9 2 3 21105'·· 
X- Y !J S>\ - 30 

HSK - 25 0 22 51 5 1 0 40 4(: 9 3 2f3 :: 2 3 -es sz 21095 3 
x-v use-ec 

HSK - 2C 1 11 55 11 5o ie 93 28 4C 13 - 73 39 211559 
x- v uss - ec 

GWM - 24 11. 54 5 11 :-o 18 93 28 t5 42 46 19 210079 
X- Y US3 -30 

HAW- "2 l 12 4 5 11 5 c 30 92 28 -~7 82 -6 6 208960 
X- Y USB-3 0 

STN - CO 12 5 11 5C 37 92 27 - 92 !l - 39 --1 209668 
A-t= USR150 

GDS - 2'1 11 eC : 11 50 39 91 27 - 86 47 - 3 - 43 209835 
X- Y USB- 85 

TE'X - 16 12 s 11 50 42 91 27 - 72 29 - 60 15 210(:73 
X- Y US>\ -3 0 

GYM-14 l 11 60 5 11 50 42 91 27 -77 41 -49 10 210107 
X- Y USB - 30 

• 

STATION TERMINATION DATA 

DAY Hf'.S MIN SEC RA DEC AZ ELV x Y RA~ GE 

~ l 1 4 6 . ---91 27 - 66 14 -75- ·23 211483 

5 11 4 7 91 27 - f3 4 -85 27 212C l 8 

5 11 3 3 6 - 93 - 2 8- 4 8 6 - -81--48 2fl871 

5 13 2 13 94 28 27 21 - 67 25 211207 

5 13 z n - ·-94 · 2s 60 s6 3o-io-zn95s6 

5 13 2 34 93 28 - 71 68 -2 1 1 209289 

5 ·13 2 - 3--s--93-21- =s2 - 3""8"=-52 -- 6 210356 

5 13 2 39 93 27 -78 33 - 17 -55 210580 

5 13 2 43· ----q3-- 2;-·-=t; 7 15"-~,,.--22 -2If575 

5 13 2 '!_?_ 93 27 - 71 26 - 63 17 210948 

I-' 
I-' 
w 



VEHICLE Ft.GAP. TABU 

TF.ACKING TIME: STtT!ON tCOUI SI1ION DATt 

HP~ MIN SEC Dt-Y HP S "1 IN SfC F /.o. DEC n ELV x V RANGE 

RDA-02 ( 6 39 5 ll :: o 4 ':\ Cl 27 - 61 5 - 85 29 212061 
X- Y USB - 30 

GBM-~l ~ 51 48 5 11 5 0 43 91 27 -6 6 13 - 76 24 211584 
X-Y LISB-30 

MIL - 71 7 13 5 11 5C 45 91 27 -67 15 -73 22 211423 
x-v USE-30 

CR0- 08 0 32 30 5 12 29 35 94 28 57 3 86 33 210897 
X-Y USR-3C 

CRO-OR 1 11 40 5 1 3 .C.8 40 <;4 28 47 17 67 41 21 1500 
X- V USB-3 0 

GW M- 24 11 42 5 u 48 48 qi. 28 SC 66 19 15 209384 
X-Y USB-30 

HS K-25 11 42 5 1 3 4 8 48 94 28 le 24 ..:6 5 14 211081 
X-V USR-85 

HAW - 12 1 1 42 5 1 3 49 4 93 27 -73 :,7 - 32 9 209614 
X-Y USR-30 

GDS-2 8 i 11 39· · 5 13 49 11 92 27 -73 24 -34 -61 211101 
X-Y USB-85 

HX-16 0 1 3 1 5 l? 49 12 92 27 -6 2 5 -84 28 212158 
X-Y USB-3J 

r r--

sTaT ION TERMI NATION DATA 

DAV HF S MIN Sf-C RA DEC AZ EL V x Y RAN GE 

5 li 5 <; 21 - "91 27 - 60 - 3 -87 30 211716 

5 12 42 32 92 27 -61 3 -87 29 211249 

5 12 57 57 <rz -· 27 -61." ~ •aT ··79· 2TZ0-28 

5 13 

5 1.·5 

5 15 

5 15 

5 15 

"5 l~ 

5 i4 

• 

2 5 94 28 53 9 7 9 36 211898 

0 20 95 Zl! 35 ·27 4-g· 47 21101.5 

0 30 95 28 13 75 4 14 209283 

o 3 0 - ·q:; - - 20 ---u 26 - - 64 OZil1Jb6 

0 46 94 27 -72 42 - 46 13 210298 
p... 
....... 

o so-- crit · 21 · - :.;-6-s-·rr-=55· -c'.J""-ZrI~6 -~ 

2 13 93 27 - 61 3 -87 29 211646 



( 

VEl-liCLE l RACAR TABLE 

TRACK ING T !>Ar 

HRS MIN SEC 

srn-oo 11 38 
A- t:: USB150 

GYM - 14 11 38 
X-Y USB -3 0 

CR0--08 12 2 
X-Y USB-30 

hSK-25 l 12 l 
x-v us~- 85 

GWM--24 12 0 
X- Y U SB-3 :J 

HA.W-12 11 59 
X•Y USB -3 0 

STN-CO C 26 15 
A-E USB150 

CRO-C B 11 37 
X-Y USB-3 0 

HSK-25 11 37 
X-Y USB-85 

GW~-24 11 40 
X-Y USB-30 

STATION ACOUISITION DATA STtTION TERMINATION DAiA 

DAY f4R S ~~IN SEC l<A DEC AZ ELV x Y RA.NGE DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

5 l 3 ~ <; 12 93 27 - 7t 29 - 61 12 2108 49 5 15 o ~~---· 21 -=~~ - r6 -=T3 ·-2r 211609 

5 l 3 49 12 92 27 -69 16 -72 22 211 520 5 15 0 50 94 27 - 61 3 -87 29 212425 

5 ls 46 60 95 28 25 32 33 SC 21C818 5 · 16 59 2 ~-6-· ·-28 - . - - 7 T7 ·9----s-3--zi 07 0 2 -

5 15 47 7 94 28 - 12 25 - 64 -11 211189 '5 16 59 8 95 28 -28 20 - 67 - 26 211548 

5 15 47 9 9~ 28 -27 74 -7 14 ~09376 5 16 59 ·9- - · 9-; 28 --:;_"!? - t»2- -2"3 - 15- :t@H27 

s 15 47 ie 94 27 -71 32 -57 16 210846 5 16 59 17 95 27 -67 17 -71 22 211754 

5 15 4 7 20 94 21 -1:2 7 - 82 28 212216 5 --16 · n - ·· 3s 94 21 -=-ss --3- -e6 -~21T3T2 -

5 1 7 45 41 96 2E - 6 37 -8 53 2107A3 5 18 57 18 97 28 -24 33 -32 50 211036 

5 l 7 45 49 95 2s -31 15 -1 1 -36 211871 -··-- ---5 - · ia 57-- ·26- 96··2a -49 6 - 81 . ::49-Z-12537 

5 l 7 45 52 95 27 - 62 53 -34 17 21C079 5 18 57 32 96 27 -66 38 -50 19 210816 

..... __ ..... 
C.T1 



VEH irU FAr.tR HBLE 

T~ACKING T!Mt STAl!O N ACOUIS!lICN DATt S T~ TION TERMINATION DATA 

Hi' S .'1IN SEC CAY hF-S "I If\ SEC RA DEC n HY x Y R~ N GE DAY HRS MIN Sl' C RA DEC AZ ELV x Y RANGE 

HAW - 12 C 20 58 s 1 7 !; 5 :.a s- : 27 -64 7 - 82 2t 212365 5 18 t =-t 95 27 '-62 3 -97 28 2116 17 
X- Y USG-30 

MAD-23 0 46 5 1 7 56 15 9t 27 57 3 - 85 57 212094 5 18 57 98 27 65 12 - 62 63 212153 
X- Y US'3-85 

CYI-04 11 5<; '.' 19 4 3 31 98 27 63 7 82 26 212561 s -- zc ·ss 30· CJ9 · rr -- 70-- -zr-os- 19 21TB3li 
X-Y USS- 30 

MAD-23 11 58 5 19 43 33 98 27 72 21 -39 63 211767 5 2C 55 31 99 27 81 33 -13 56 211174 
X-Y USB-85 

C R-0-C 9--- l 12 2 5 1 9 43 52 <;6 28 -35 28 - 47 - 47 21T369 - 5 20 55 53---.,7 -- --z13 - :..-i.7 --· 1--s- .:.66 - 41 2r2U20 ---
X- Y USB-30 

GWM-24 1 11 5 6 5 19 44 2 96 27 -66 27 - 61 21 211391 5 2(; 55 58 97 27 - 65 12 - 76 25 212343 
x-v us~-30 

AC N-75 0 fl 9 '.' 2C 38 18 99 27 62 3 87 28 211'>71 - s 2-c 55 21 - -· 9q· --27 -or .,-- --s3 29 -2TZ0--so 
X-Y USB-30 

t.C N-75 l 11 41 5 21 42 4 c;9 27 58 17 71 30 212132 5 22 53 4 5 100 2 7 52 30 53 32 211453 
X-Y USB- 30 ,.... 

CYl-04 
X-Y U SB-3 0 

11 - 40 5 Zl 42 7 99 27 31 58 14 2T1374 74 ·5 53 --47 -- rou--zr----. .. ~~--zTUTOc ____ ,_. 

°' 
22 

M4D-~3 1 11 43 5 21 42 11 99 27 89 42 -1 48 210820 5 22 53 53 100 27 101 55 7 34 210397 
X- Y USB-85 

r ~ ,....-...._ 

\-- ' ~ 



r r--

VEHICL < 1 FA!'AR TABLi 

H<.CK!NG TIME 

HRS MIN SEC 

C RO- CS 0 36 52 
X- Y USR - 3C 

SDA-02 0 18 
X- Y US'l - 30 

BDA- 02 11 48 
X-Y USR-30 

ANG-91 11 48 
X-Y USB-30 

ACN~75 i ll 48 
X- Y USP. -30 

CYI-04 11 46 
X-Y USB-3 0 

MAD- 2 3 1 - l c 4 4 
X- Y USB -85 

GBM-41 l 6 50 
X- Y USB-3 0 

MIL -71 l l l9 
X- Y USR-30 

GBM-41 0 49 44 
X-Y USB - 30 

~ 

STATION ACOUI SITICN DATA 

DAY HRS MIN SEC FA DEC AZ ELV x Y RANGE 

5 2 l "2 33 97 28 - 54 9 -78 36 21253 0 

5 22 35 46 lCO 26 60 3 67 30 212088 

5 23 40 17 100 26 68 15 74 21 212386 

5 23 "C 18 lGC 27 65 11 77 24 212599 

5 23 40 25 ICC 27 44 39 41 34 211105 

5 23 ~c 29 100 21 82 56 34 4 210452 

5 2 3 40 33 99 27 113 64 11 ·24 210206 

5 23 45 17 100 26 62 3 87 28 212854 

5 23 5 0 47 100 26 61 3 87 - 29 212570 

6 1 38 46 101 27 72 25 63 16 211947 

ST ATION - TERMI NAT ION DATA 

DAY HRS MIN SEC RA DEC t .Z ELV x Y RANGE 

-5 -- 22 19 25- - ~-- 27 - 58 3 - a6 - :;2 21r653 

5 22 53 47 100 27 62 6 83 27 212826 

6 ·o ~2 !: ior - n -- 1s 29 ___ 6l- IT71TI01 

6 0 52 6 101 27 68 26 62 20 211825 

6 o 52 n -·--i-o-r- -n - 29 --49 22· - 35 2ro747 

6 0 52 15 101 27 88 71 19 1 210130 

6 --- 6 - ·52 lr-1--00-21 145- £4 --o -9----2TOU7[ 

6 0 52 1 101 27 68 16 73 21 212425 

6 o 52 - - s-ror--:r1 --~..,-- · y4 15 - zzzT25do 

6 2 28 31 102 27 75 35 54 12 210417 

~ ..... 
..,] 



VEHrCL E 'Z~ Dt i:' 7 A BL i 

TR:.CKING TIME 

HF.S MIN SEC 

Mil - 71 c 4 9 44 
x- v us~ -30 

ANG- Sl 0 49 4 3 
X- Y USFl - 30 

TEX-16 0 49 43 
X- Y USfl-30 

BDA- 02 0 49 42 
x-Y USfl-30 

CYI- 0~ 0 69 33 
X-Y USB-30 

A(N- 75 0 49 33 
X- Y USB-30 

MAb-23 o <i9 31 
X- Y USB - 85 

GY ~- 14 0 31 9 
X-Y USFl-30 

GOS-2 3 0 25 29 
X-Y US8- 85 

STN - 00 0 8 44 
A- t USB150 

~ 

STATION ACOUIS I TI CN DATt 

DtiY HRS M 11' SEC H DEC AZ ELV x Y RANGE 

t 

0 

(: 

., 

6 

6 

6 

6 

6 

0 

3e 47 Bl 2f 

3 8 47 101 27 

38 47 101 26 

1 36 48 101 27 

' i 

38 57 100 27 

3 8 5 8 100 27 

72 24 65 17 212027 

t9 37 5 1 17 211364 

65 !O 79 24 ~1283 0 

80 38 51 8 2 11290 

9 4 8 1 9 - 1 21003 8 ' 

1 3 54 9 35 2 10649 

38 60 100 27 -173 76 14 - 2 210095 

l 57 22 101 26 62 3 a1 2e 212335 

2 3 1 101 26 60 3 - 84 60 £12r36 

2 19 46 102 26 59 3 87 3 1 2ll99Q 

,,.-... 

~ 

STA TION TERMINATION DA7A 

DAY HRS l'!I N SF'C RA DEC H ELV x Y RANGE 

6 2 28 3 1 102 27 76 34 35 12 210498 

6 2 2fl 31 l 02 27 69 47 41 14 20 9888 

6 2 2 8 31 . I!Y2 .. 26 -- ·70 . 1 9 6"9 19 211265 

6 2 2 6 21 102 27 85 48 42 3 209852 

6 2 2 s : i --Tu1 · ·:n-··.,:rz3· - a 8 -'2 --·:..: r 20B"9·a9 --

6 2 2 8 31 10 l 27 -5 55 -3 35 209609 

' 6 2 29 · 31 · nn - 21 - 131 ·-12 · n -=1r-209H9 

6 2 28 31 102 26 65 9 Bl 25 211892 

€" 2 2a 31 · loz- · 20 - ·· i:r-,~-~-- 52-- 21Trr9 

6 2 2 8 31 10 2 26 60 4 85 30 212144 

• 

..... ..... 
CD 



( 
,,.--..-.. 

31 JAN 71 LM JETT TO TEI IGNITION 

VEHICLE Rt.OAF TABLE 

TPACK !t<G TIME STATION ACQUISITION DATA 

!-<RS MIN SEC DAY HI'S "llN SEC ru DEC AZ ELV x Y ii. ANGE 

GYM-14 C 21 56 6 2 28 36 1C2 2 6 65 9 Bl 25 211894 
X- Y USl'.l - 30 

TC:X-16 c 21 56 6 2 28 36 102 26 70 19 69 19 211267 
X-Y USEl-30 

GOS-28 0 21 58 6 2 28 36 102 26 63 7 -75 62 211981 
X-Y USl'.l-85 

GBM-~J C 21 58 6 2 28 36 102 27 75 35 54 12 210419 
· x-v ·uss..:3c-

STN-00 0 21 58 0 2 28 36 102 26 60 4 85 30 212147 
A- I' USl3150 

l'llL -71 0 21 59 6 2 28 36 102 27 76 34 55 12 210500 
X- Y USl'\ -30 

ANG- 91 0 22 0 6 2 28 36 102 27 69 47 41 14 209891 
X- Y USB-3 0 

BD~- 02 _ 0 22 4 6 2 28 36 102 27 85 48 42 3 209855 
X- Y USB -3 0 

ACN- 75 0 22 18 6 2 28 36 10 l 27 -5 55 -3 35 209612 
X- Y USB-30 

<;v~-Q4 0 22 18 " 2 28 36 101 27 - 122 88 -2 - 1 208992 
X- Y lJ S'l - 30 

LAZ 7 2c 1 

S T~TION TERMINATION DATA 

DAY HRS MIN S fC - -RA DEC AZ EC\! X v·- RANGE 

6 2 50 32 102 26 67 13 76 23 212734 

6 2 50 32 102 26 71 24 65 17 212111 

6 2 50 35 102 26 66 11 -65 63 212843 

6 2 50 35 102 27 77 40 49 10 211293 

6 2 50 35 102 26 63 a 01 21 213010 

6 2 50 35 102 27 77 38 51 10 211373 ·-- -·-----

6 2 50 37 102 --27 · ·10 52 - -36 13·- 210000 

6 2 50 41 102 27 88 53 37 1 210780 

6 2 50 54 101 27 ~ 13 54 - 9 35 210746 

6 2 50 54 _ 101 --~~-~~8__ 84 - 6 - 1 210117 

..... 
.~ 
t.o 



V EHICL~ l .RAGAR TABLE 

TQ.ACKING TIM£. 

HFS MIN SEC 

MAo:..·23 tJ . · 22 22 
X- Y USB-8 5 

GY"l-14 11 40 
X- Y USB- 30 

· Gos:~::ur·· - T n 31 
X-Y USB-85 

TFX-16 l 11 36 
X-Y USB-30 

s t-ri:.o·cr ·· ·· ·- ·· -1 11 ·3 6 
A-E USB150 

MIL-71 l ll 39 
X-Y USB- 30 

--GBM-41·-- -- -- -r-n 39 . 

X-Y USB-30 

ANG-91 l 11 39 
·· · x.;.y uss.;3<Y -

·· - BDA- 02- - -- - -r-Tr - u -· 
X-Y USB-30 

ACN- 75 1 11 39 
x-Y uss:..30 

STATION ACOUISITIO~ DATA STATrDM TERMINATION DAT A 

DAY HPS MIN SfC Rt' DEC / ,Z EL V x Y PA NGE DA Y HRS MIN SEC PA DEC AZ ELV x Y RANGE 

6 2 28 36 101 21 · - 137 72 13 -12 209153 6 2 so · s-g·-- ·1or 21 -=12c: -· 5·9 ··1-r..:.i:7- zro32z ··· 

6 3 37 6 102 26 71 23 66 17 212257 6 4 48 45 103 26 77 37 52 11 211587 

6 3 37 8 102 26 . n · 20 -41 ·· €3- ZT24<H · ·6-- - 4 - · 48 45- - rcn - ·2c -- ,.,--n··· ::10--s-s--zr1705- ·---

6 3 37 8 102 26 75 34 55 12 21166 1 6 4 48 4 5 103 26 8 0 48 41 6 211078 

6 3 . 37-- - 9 Hi2 26·· . 69 17 -"72 . 21J · n2·591 · e --··4-·-4 8 - ~4 ···ro,- -2-6·- ---, s · · -z-.; -5u-·-~ZIT90u-· -,-

6 3 37 10 102 26 81 49 41 6 211002 6 4 48 49 103 27 87 63 27 1 210586 

6. ·'.j ·-37 11 ioz · 21 ·- 80 ·· so·--:;-;;-- ·r ·2Tolr~--- -- - ----·o--T_ 4ff _ 49 103---zr s4 65 24 ~ll537t 

6 3 37 13 102 

f;) 3 37 ·· 14 102 

6 37 28 101 

27 64 

26 94 

62 25 11 210531 6 4 27 48 52 103 - 44 76 10 10 210328 --- ---- ..... 
[',;) 

63 - z-T- -...:2-·rro-s2~ - -- - - ·5-4-·· 4a--:s-s··- ·nrr· · ·25--~-,-r---rz--::.~IU321 ---G 

... --- ·-- -·-- ··-· - -····-------

27 -29 50 -22 35 210938 6 4 49 7 102 27 -45 40 - 40 33 211469 

,-----... 

• 



( 
~ 

vi:ITTciE' ___ i ~iCAR TABLE 

TRllCKING TIME STATION ACQUISITION DATA STATION TERMINATION DATA 

HRS MIN SEC DAY HR S "I HI S EC RA DEC AZ ELV x Y F ANGE DAY HPS MIN SE( RA DEC AZ ELV x Y RANGE 

CYI-04 l 11 39 6 3 37 29 101 27 -69 73· ..:17 0 2i02B3 ·· 6 --·4 · 49 ··810226 - -54·-~r0· -;;;~2~·-zrone-· 

X-Y USA-30 

MAD~23 l 11 37 3 37 31 101 2e -109 61 10 -27 210559 6 6 4 49 8 102 26 -95 48 
·· ·----· ·-···-- ... 4 -41 211100 

X-Y USB-85 

31 JAN 71 TEi TO- ENT~-v !NTERF0ACE -- lAz ··n.1 - - -

STN-00 11 9 15 6 5 25 24 103 26 63 37 53 6 212064 6 16 34 39 · 102 25 - .=60 3 - -86 30 191464 
A-E USB150 

GYM-14 9 58 57 6 5 25 25 103 26 80 45 45 7 211692 6 15 24 21 101 26 -63 3 -87 27 193801 
------·x=v -uss-3o · 

GDS-26 10 42 14 6 5 25 25 103 26 84 41 - 7 49 211675 6 16 7 39 - 102 25 -6 1 3 -a4- :.:.6c192367 
X- Y USB -85 

HX-16 9 5 12 
X-Y USB-30 -··--- --

6 14 30 39 101 26 -63 - -- --I; 5 25 27 __ _!0_3 _ _ 22 ___ e3 .2J ~_3 __ _ 4 _ ~1..£50 __ _ _ . 3 -87 27 195553 

MIL-71 B 0 41 6 5 25 2~ 103 26 91 72 18 0 210665 6 f3 26 9 _10_1_2_6 _ -62-- 3- -=51 - 28- 197660 
X- Y USB-30 

--~~~L- 1 4~_ .25 
X- Y USB-30 

6 5 25 29 103 27 86 74 16 l 210826 6 13 11 54 101 26 -63 
·- -· ·-- ·-- -- --------- --·-· -·---------- 3 -87 27 198127 .... 

·-·-·- - - - ---- -- -~ .... 
ANG-91 6 19 28 6 5 25 32 102 27 7 BO 1 10 210740 6 11 44 6 o liH :u;- ·:;64 3 - -87-- 26-200963 

X- Y USB-30 

BDA-02 7 5 55 - ---·- x-v us!3=-30 ·- ----- 6 5 25 32 102 26 . 147 83 4 -~-- ~lQJlI .. -~ -- J2 - ~l 2_I___ !Q!_J_6~~~.l_29 19945_3_ - --

- ----·----- ··· ---· - ····-- -· 



10 

VEHTCLE l i<t.ti~R TABLE 
---- ·- - .... -- - ____ .. ··---· ----- --~~- -· -- ···-- ------- · ·-· ··-····--·· ·----- -

P l\CKING TI ME ST ATION ACQUISITION DATA STATION TERMTN-ATlO~- DATA 

HRS MIN SEC CAY HRS MIN SE.C FA DEC AZ ELV x y RANGE DAY HRS MIN SEC-___ RA DEC AZ ELV x y - -RANGE 

Mll°0 -2 3 -3 27 43 6 5 25 38 102 26 - 89 41 - -'2 -49 211"652 - -- 6 . ·--a 53 2r -ror- -z<; --~o --·-r-1'4 - -5s-zu55llo·· ----- -

X-Y USB-85 --- -· -------·-- - -

CYI-04 3 38 29 6 5 25 38 102 26 -81 50 -40 6 211496 e 9 4 7 101 26 -62 3 - 87 28 206225 
----- -- --- --- ----- - ---------- ---- --- --------·- - · -- - --

X-Y USB-30 

ACN.:75 -- --·--2--·-19 - 46 6 5 ""25 40 10 2 2r -s1 33 .;50 ~2 21227i8 · - ---- - 6-- -,- · 45-- ·-zo--i.or-·21 ·-=t,3-- 3-·:;-rr ZT£0"8l355 " _ ___ 

X-Y USB-30 . ---- -----· - - - . - ---

HAW-12 12 53 7 6 5 33 59 103 2e 63 3 87 27 213631 6 18 27 6 102 25 -64 3 -87 26 187712 
·-· .. 

X-Y USB-30 

--Gw•f~-~--··12-n · 5..,------- -- -6 · - --9- · 33 5 0 ·· ·103 ·26 --- · 64 --3 -a1 --76"·-zers·242··-- ------i;--zr- -s-1 55 1_02··----zs---- 65 3 -BT·-75-·TIJU7uz 
X- Y USB-30 

HSK-25 8 29 25 6 11 12 37 l 03 27 53 3 -85 53 2 02006 6 19 42 2 102 27 -54 3 -85 -54 185165 
x-v ·usa-85 · ------

- c1fo-;;68----9-36T9--. 6 -·13 · o --iir-- rn3 - 21 59 - --3"-86---n 19850I 6--- :rz---~6""-JB 102 2 ·0---::s-~ 3"--=-BT"" 31 1791"30--
X-Y USB-30 

PKS-96 0 26 18 6 15 14 47 103 27 4 30 7 60 192555 6 15 41 6 103 27 -3 30 -5 60 191676 
H-D usa2io ---- - ---------- - - -

- M"Ab=-23---·-14- z-3 ---46·--- -- 6 -ni "26 ·· 53 ro4 · - 25" - 59 · -3 =s-i+ -~-r"SITZ2 ____ _ 7 ----""""' - -g-""""""5"Q- •u3"8 104 - £7t"""-:;-er-~·4r---6~1~1...,,5'""'6,...,3...,1"'9.- N 
X- Y USB-85 --- --·-- - -- -- ·- -····- --- --- __ N _ 

CYI-04 13 17 16 6 19 47 22 104 25 63 3 87 27 184992 7 9 4 38 103 24 -64 3 - 87 26 155825 
X~Y US8~-30 - -- -- - -

------- - - --- ---------· 

- - - -·-·-------· 

l·; -

,-- ~ ,..-..._ 

.. • 



VEHICLE i RAOARTABLE 

T~ACK ING TI ME 

HRS MIN SEC 

ACN- 75 I O 56 10 
X- Y USB - 30 

BDA-C2 13 37 31 
X- Y USB - 30 

ANG- 91 12 · j1 40 
X- Y USfl - 30 

GBM-41 13 10 48 
X-Y USB - 30 

---- MlL.:1·1 --- - - 13 19 2 
X-Y USB-30 

T~X-16 13 14 50 
X-Y USfl-30 

- GYM-14- - -·-y3·-- 15 48 
X-Y USB-3C 

GDS-28 13 50 29 
X-Y USB-85 

STN-00 14 1 8 
A-E USB150 

HAW-12 12 50 14 
X- Y USB-30 

~ 

STATION ACQUISITION DATA STA Tl ON - T-ERM I NATI ON DAT A 

DAY HR S :~ I Iii SEC RA DEC f..Z ELV x Y RANGE DAY HF<S MIN sEc-· ·1a DEC AZ ELV x Y RANGE 

6 20 54 19 104 26 63 3 87 - 21 182692 ·7 --- 7 50 ··29-i.·03 - -z5 · -:.c;4 ·- """""3" ::ITT- """"27>15"8727 

6 22 54 2 104 25 62 3 87 28 178535 7 12 31 33 104 24 -64 3 - 87 26 147460 

6 23 16 22 104 25 6!: 3 8 7- - 2 5 177746 r ·1T - 48 -- -2-uµ;-z-4- -=66 · ··- ·3-=ar· 24-149z-i:rci-

1 0 2 30 104 25 63 3 87 26 176114 7 13 13 18 104 24 - 65 3 -87 25 145723 

. 7 0 B 12 104 25 63 3 a·r 21 175911 - -r · 13-· 21 ·13· ~z4-:.B-- 3" --=B~Tz.5141 -

7 1 17 28 105 25 t3 3 87 27 173432 7 14 32 19 104 24 -65 3 -87 25 142390 ------·--·- ·- . . - ·- -- ----

7 2 10 44 105 25 63 3 - -01 · 2·1 i nso3----- --- -,- 15- u ---33 104 23 -65 ~-~zs-r~~--- -

7 2 17 22 105 25 62 3 -84 62 1 71264 

1 2 33 10 105 25 61 3 0·1-·29 -T7o687 - -

7 5 41 13 105 25 65 3 87 25 163692 

7 le 7 51 105 23 -64 3 -83 - 63 138273 
----- ---- ·---

7 16--34·· i9 105 23- -6-3 ---3 -87 - 27 137H"6" 

7 18 31 27 105 23 -66 3 -87 24 131894 ·---

------ -· ··- -·-·- · -----· 

-~ 
I\:) 

.---e..:i 



VlHICLE l RADAR T ABL F 

TR ACK I NG T I ME 

HR S MIN SEC 

GWM- -zi.- - 12 i.6 7 
X-Y USB-30 

HSK -25 8 45 36 
X- Y US B-85 

CRo...:-\rn------- -9-· -49- - Ti- -
X-Y USB-3 0 

PKS-96 l 59 46 
H- D USB210 

- ---Mlib~2 3--- --fl+ --1 - 2 4 
X-Y USB-85 

CYl -04 13 5 38 
X- Y ifSB-30 

----ACN--75 _ _ _ --Yi ---4---5- -
X-Y USB - 30 

BDA-02 13 20 28 
x- Y---rrss-36 -- --

STAT ION ACOUISITION DAT A STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ EL V x Y RA NGE DAY Hf< S MIN SE:C RA DEC AZ !:LV x Y RANGE 

7 9 43 20 106 24 66 3 87 -24 154287 --, ·2r 59 zr--rus -·2r- -.61 --·-r;..57-- zrrzno3 ----

7 11 14 2 106 25 56 3 -85 55 150631 7 19 59 38 10 5 25 -5 7 3 -85 -5 7 127846 

1 - 13 4 - 56 107 25-- 6r T a1 - -z-.;--p;:6u?>s- ·· --- -1--zz- - ~ - -,--~~~ -"ez- - T -:.=i:n-----z-a--nvrrnz-- - --

7 14 39 49 106 25 15 30 25 57 140528 1 16 39 35 106 25 - 16 30 -26 56 135342 

7 -- 1 ·9 - 49 --· 2s----1os 23 --m E2 --- 3-...:-a4- --m3TOl!T _____ ------g---a -- -su-- 49 109· T<r-•61-~----a-z---;;.-cT 81301 -- -

7 20 6 41 108 23 66 3 87 24 127527 8 9 12 19 109 20 -69 3 - 87 21 85990 

7 . -i'C 6 22 --- 10-9 -24 .. 66 3 - e1 --- 24TZ472r ------------s -----1r-10- 21 100 -zI -~e---r=-sr--zz-- a91u---

1 23 17 47 109 22 66 3 87 24 118404 8 12 38 15 111 18 -'71 3 - 87 72737 

___ ANG-9r------rz---:n- -- 6- - - - - - - 7 23 35 -.47 --T o9 £2 -e7 --~ ---- e-r ---z3- TI75TS-- - ---------s -:-Tz- --z --s-r-i10 -- rcr----n ---T~-sr--r<T--·75rr,.--~ 

X-Y USB-30 NI 
~ 

GBM-41 12 58 50 8 0 25 27 109 22 67 3 87 23 115045 8 13 24 17 111 18 -72 3 -87 18 69569 
x.:.y uss- 3o 

,.----
~ ,.--.._ 

) 
"' 



r--

VEHICLE P~OAR TA BLE 

TP ACK ING TI ME: 

HP S MIN SEC 

MIL-71 13 5 14 
X- Y USB-30 

Tl:'X- 16 13 1 21 
X-Y USA-30 

GYM=-11; -- .. i3 l 42 
X- Y USB -3 0 

GOS - 28 13 27 14 
X-Y USB - 85 

STN- 00 13 34 . 24 
A-f USR150 

HAW -12 1 2 42 46 
X-Y USB-30 

-- GWM-24 ___ _ ·-·1:z- -- 34- 39 

X-Y USB-30 

HSK-25 10 13 50 
X- Y USB-85 

CRO-C8 10 53 . · 12 
X-Y USB-30 

PKS-96 4 9 28 
H-D USB210 

~ 

STATION ACOUISITION DATA ST ATIOM TERMINATION DATA 

DAY 1-'F S MIN SEC EA DEC AZ EL V x Y RANGE DAY H~S MIN SEt ~A DEC AZ ELV x Y RANGE 

8 0 31 50 109 22 l7 3 87 23 114725 - - 8 13 31 -3-1T1·17~---:3=87- T868674 

8 42 16 110 22 67 3 87 23 llll43 8 14 43 37 112 17 -73 3 -87 17 63895 

8 2 36 41 110 22 61 . -3 87- 23 108320 8 -Ts 38 23 · 113-1~13· 3 -87 17 59800 __ _ _ 

8 2 46 34 110 21 66 3 -83 66 107802 8 16 13 48 113 15 - 73 3 -80 - 73 57065 

8 3 3 47 llO 21 66 3 . 81 24 106896 e T l .·· 3s- - -ro--IVtT5--=74 ---·- "3 --=irr--1-o-s-s1~s-----

8 6 10 6 112 2 1 69 3 87 21 96705 8 18 52 52 116 13 -11 3 -87 13 43709 - -· ·------·· 

8 10 lb 30 114 20 . 70 3 57 - 2·0- -82"c)04 _ _______ 8 _ __ 22-- ·$f 9 125 l~-3-:..sr--1 17744 

8 11 28 ~~ 114 21 

8 13 29 8 llt: 20 

8 14 22 19 116 21 

61 3 -84 61 77349 8 

£::6 3 87 24 69224 ------·-- 9 

30 30 41 48 63919 8 

21 42 45 122 13 -72 3 -:!l.2. _-:!...?_ ?-~_420 ..... 
l'I:) 

.. o 22 ·· tcr---:=ttr=41-r34- ·381l=44---r590 ___ c.rr. 

31 4_7 __ _!.!L le -37 30 -46 44 44082 ·-- - -····--
18 



VE.HI CLE. l RADAR TABLE 

TRACKIN G TIME STATION ACQUI SITION DATA STA HON TE RIKI NA Tl ON . OAT A 

HPS MIN SEC QA Y HP S M 1 N SEC RA DEC AZ EL V x y RANGE DAY HRS MIN SEC RA DEC AZ ELV x y RANGE 

MA0-23 1 25 19 9 2 1 2c; 58 132 4 87 3 - 4 8 86 .. 27899 8 22 55 l:T----P.15 --- 6 J.UT . -y-· Tr+ 79 · ·17103 · -- -

X- Y USB- 85 

TAN- 22 2 22 28 8 21 50 13 133 11 50 4 :; 37 27 23398 9 0 12 41 -129 -25 116 3 87 -26 3833 
___ .. _ ·-··- --- ... --· -····---- - -··. ·--- ·-··· --·---- -

A- E FP S-16 

l>°ITT:-=16-- l° . T O 3·7 8 21 -- 57 16 13~ Tl . 61 . 26 - ·-6·0···- ·n ; ·- 23ttoo -- -· ··-~---·-u·· ·-1 . ·53--T5£"-"TI 105 -r-st-rs--.081!2 --- ·· ----

A-E MPS-25 . ··----·--- -

HSK-25 0 19 4 9 0 1 16 143 - 8 -98 3 69 -82 50 14 9 0 26 20 -25 - 13 104 3 11 76 656 
--- -··--- - -- -- - - - -- ---- - ---· -- --

X- Y USB-85 

·- ·-- - ----·· . -- --- ---· ·· --- - -·· --· -- --- -· --------·-··-- ·· ·- - ·----------·------- ·--------- ------- - -

-···-----··· ·-· ·-- --- - - - ····------ •···-·-·- ----- -·-- --

·-------- ·· ·- -- - ----

·--·--··""' 
ti:) 

---- -- - --o'} 

--- - --· --------- -

- - --- ------ ·-·--- -- -- -

\ ( ; 

,,,.--
~ 



~ 

~ 
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TABLE VII. - MISSION RADAR TIMELINE - Continued 

(e) LM acqui sition and tennination during descent - 0° minimum elevation 

VEHICLE RADAR TaBLE 

TRACKl.,G T1HE 

H11S HJN SEC 

G•M•2'1 0 56 33 
x•Y uss.30 

HlW•J2 0 56 '13 
X•Y ufi.JO 

GYM•J'I 0 56 so 
x.,.y usa.Jo 

sTH•oo _ o ;6 51 
A•[ USBJ50 

GDS•28 0 56 5'1 
x•Y uta.es 

- TllH6 --· - - -G 56 ~1 
X•Y us11.JO 

GBH•'ll 0 56 ;8 
X•Y use.Jo 

1111 .. ~.u- 0 S6 ._ r;9 
X.Y uss.Jo 

AN6•91 0 57 
X•Y use.Jo 

aDA•OZ 0 57 
x•Y use.JO 

--··-- ·- ------· . 
31 JAN 7 I LH FROM UNDOCK TO LANDING 

STATION ACQUISITION DATA sfiTfON'ffR'41 t<i.l rl oN DA t A 

DAY HRS MIN SEC RA DEC Al ELV X --Y- lf;NGE ____ OAY MlfS.PffN--n( RA DEC ,r[O X t 11,~ 

" 8 27 ll 11 21 6'1 10 j9 26 20RB90 " 
• 2'1 -li-- ?T -- 2·a ·6-S 22 '1 -·z-3 ib02ll 

" 8 27 ll 76 28 72 63 - ~'- __ 8_21'.J~""'- -----"--'--2" 13 77 211 65 711 I 'I ' 20670'1 

" 8 27 JJ 7S 2e .. a, 72 •18 I 2062'13 " 9 2'1 
· ·------·--·--- 60 •lb 21 76 28 .e2 " 20703'1 

" B 27 ll 76 . ZL-"..l-1§ 1--- 7L.-"a-~~~ -.!l---'--2" zi 77 zB -~~9 -20 ·8 204812 

" 8 27 ll 7S 27 •11• 76 7 •13 206182 " 9 2'1 211 76 :ii .. 101 6S s •2'1 20689·6 

" • 21 Jl 75 -2•---••2 ~--~ " 206531 " _L_2..!L 21 " z8 .. ze '18 •111 8 207"50 

" 8 27 31 7S 27 •76 113 •'16 10 207163 " 
• 211 -29-----y6---29~33r· .. s1 1s 2o·a220- ---

" II 27 31 zs _ z7 _ ~7. . 9 ___ .'!~!.-" . _ _a_z_a1a.s ~-----~'-- 9 2'1 lo 76 z• •7'1 __ 311 •SS ~.!l!!__ 

" 8 27 31 7S 27 •67 25 •63 21 20BGJS II 9 2'1 lf 76 28 •6S 1'1 •7S 2'1 209203 

-------·--· --- - - ·- ·-

" B 27 31 75 . 27 .7, 3.L ... 57 _ _u_.z.a .Z~-"~---- -~ _....!__2'L lz 76 27 -~H __ .. j7 18 20U3 L 

Ji 

Zl 

~ 
fl:) 
-...J-



i 

vTl1fcd: RADAR TaBLE 

TRACKING TJHE STATION AcQUISITION DATi si'"A-fToN - TERMr NHrol'i · on,; 

HRS MjN SEC OAY HRS MIN o;EC RA DEC A7 ELY x y iuNC;E DAY HRS MIN sEc RA DEC A z- ·EL v x y "!fA-miL" . 

GllH+2'+ I 5 " " 10 12 33 78 28 65 32· SS ·21 2"08217" --· " 11·-, ·r ·n-----,, - 2s ·· ··or-,,.--...,, -·TBzo""7TB11 
X•Y u$e-3D 

HSK"25 I 5 5 " I 0 12 JJ 78 28 '17 1 •19 '17 209670 __ •1_ _ LL p !!_ ___ 7'!_ __ 29 J6 15 "'.~J_ 3~ 20!~2~- -
X•Y use-as 

HAW•t 2 I " s7 If I 0 12 sS 77 28 29- Bil ·3 6 2o~Tos·-- ··· --·-· --- .. - r; · T 7 --~-.,.-a----21'-·-s-r-7-s-· .,.,a-···-·o- :n:r,ri-e--
x•v use.JD 

sTN•O 0 I " s9 " I O I 3 7 16 27 -99 59 -10 ... 2011 "1 _-----~- _Li I 8 !I 77 2a -ea '17 •'IJ 207651 

A'"E US8iSD 

GDS•2B I " 52 'I IO 13 12 76 21 ;;•fi 55·· · ·1-,;rs-iifrZ1" __ _ 'I 11 t 8 .. 11·-·- 2a-·· ·-.;TJ ·-.. T · "P7-.ifr 207837 
X•Y use.as 

GYM" I If I " Slf If I 0 13 I'+ 76 28 •79 '19 ""0 7 207'1a7 _l!_ __ LL_ J.!.. .. _1 _ __7_7-_ _z_a __ -..?L .. ~~ _:_~3 __ 1 z__2_ o_~J..!!_ ___ _ 
X•Y use.JD 

aDA•o2 I " SJ 
x•v use-Jo " ID 13 16 76 27 .. 65 12 -77 2'1 2011356 " 11 18 10 77 27 ,.59 I .,99 32 210110 ----~ 

~ 

&ltM•111 I " ... §3 " ID IJ 18 7.6 .. 2 7 .... ..z.~ . ... 6a --..2-0 ---2.0.Sll. -'1--l+---l-B---1-l---.u_~· ., ·•o 24 zohi;.I 
X•Y use.JD 

·-·-. ··-·---- ·- ·- - --·· ·-·-·-·-·-----
TEX• 1 i. I " !'>I " IO 13 l'I 76 27 •75 38 •SI 12 207989 " I i J 8 • 77 zB .. 11 25 -6'1 18 20173'1 

x .. y use-Jo . --- - ------· -· ---·- ·--· 

HIL•71 I " so " I 0 13 21 76 27 •7 j . .. -1.'L •65 ___ _! II -' -~~-C!! ______ '!_ .. lL_..l~- lfL __ _?J __ ~__7 -~6_5 l_l_ .. 77 ____ 2_5 ..!J!!.'1!:!.. -· 
x•v use .. JD 

-------·---- --·- ---------------- --· 

--·· ·---· - - ---------·-·--- -----------·-··· 

~ ,,,----
~ ) 

~ • '"' 



( 
~ 

VEHICLE RADAR TABLE 

TRACKING TrME 

HRS MJN src 

AN, .. 91 0 I 'I Sl 
x .. v use.JO 

cRO•OI 0 JS 20 
X•Y use-JO 

H5K"2S 0 JS 1 l 
x•v us1-1s 

'IK•2'1 0 JS i2 
X•Y us1-JO 

HAl•t2 0 J'I Sl 
X•Y us1-JO 

sTN•OO - 0 J'I 'Is 
A•E us11 so 

&05"21 0 3'1 "" 
l•Y use.es 

''"'"'" 0 3'1 "" l•Y U$9.30 

f[X•t6 0 J'I 112 
X•Y Ui!l .. 30 

M 1L.71 0 9 26 
X•Y Ui9.30 

,...--.._ 

----- - ·-··----·-- -

STATION AcQUISITION DATA STAT I ON- TE RMI NAT I ON DA TA 

DAY HRS HIN SEC 

'I IO I J 22 

" 12 6 'I I 

" 12 6 118 

" 12 6 '19 

" 12 7 ll 

'I I 2 7 16 

" 12 7 17 

" 12 7 17 

" 12 7 19 

" 12 7 20 

RA DEC Al ELY I Y RANGE .A Y HRS MI N- SEc --- RA DEC AZ ELY I Y RANGE 

7' 27 ;,62 J ·;.a-1 · 2a · 20 90·1 · " 10 28~-n-- 21~Ti - -o- -.."90-~--2ll~Jr--

79 21 SJ 9 79 ]I, 209726 " t L .. "2 . . ..t __ ?.!.. _ 21_ . . "a 1 s _1 J __ ".o_ l128_z1 • 

78 29 2i. 21 •67 2" 2o9o3a· ·- ·--·- ii-··· , ·2-·-~z-· , 19 ·29-- 19 23·-~6172oIT3s--

78 28 59 57 29 16 207'1..06. . 'I _. 1.L 112 . _ _j __ J_!._ __ 2~- --- S .L U __ 2!_ 1.L.Z.!U.o!ll __ 

18 28 -1, 67 -22 1-·2a·;c,97··-- - -.. --,;--;12--,- -1s--;a--.. ·12 60 -2·9--, 2061 ·J1.- ----

77 27 •82 37 •52 7 2081'2 . _ ___ 'I --12 ___ '!..L_i 78 27 _ .. _?I_ .h....!...S~ __ _ I L ~_O_!JJQ _ 

11 21 -19 JJ •1e ~55· -20&~---~·-·12- "2 1 1e 2 1 .1 .. -26 - -~ .. 59 2if7s7s 

71 27 .. 7 i 26 .. ,J 
-····-- - ·--- ·- - --- -- - -----·- - ---

17 20!17~!! . ________ '!... _ l.2. .. ..!!.2- I 78 .2.! __ ~l!... .~D 

---- .. __________ _ 
..... 

20 207983~ ---····-- c.c 

71 27 "66 15 •7'1 23 209310 " 12 '12 78 z7 w6J 8 ·•1 26 20161• 

71 27 "60 2 •88 lo 21n l. J7 -· " _.u._ 1.i. .. "' 7.L ... 2-7- -~~!___ o .. '.!.9o_ 3J _2_0•_1s~ ---

-- - --- - -·--·-- ---·-·--

- ------·-------- - - ··----



,,..., 
TABLE VII.- MISSION RADAR TIMELINE - Continued 

(f) LM acquisition and termination during descent - 3° minimum elevation 
----------·---- ----· ~1 ..iAf\ 71 i;;,..;-F"ROM" UNoOcfCTl'f l.ANi5IN°G 

---- vel·ffCL-E R4C4R TA"ei.E 

-----r-RielqITT; Ti"M"E -- - sr,-rrcN AcGGiSITION DATA - ST ATr®"Te"RM1N};TfbN oiT"A -

~51'1Tfil-SEc --- "bAV i;As f"lt- -sec R"A CEC- -Ar"EIV )( r--R-i."f.ICE --- i,-AY -HRS"" MlN SEC -"R"ADEe~---Enr·- x --- v---r:ijfJ1r'£--

-GwM•ii""·-------o--sr · J! - -­
_ ___x'!_LUS.~------ ---·-

4 ---- e 2? .!i 7? 27 --- 6-4" 1b -,-9-- 2r2o81196 
··---·- ··-- - · 

MAw•1z D 56 so ___ 4 _____ 8 _ 27 ;!!t_ 1~ _ _ 28 -~iL_ ~3 _g__6 __ ~ ---20 .64~~ 
X•Y use-Jo 

-sf N• 00-- 0- --,.,----- 3 - - - - 4 -- 8 2-, ,:J 1 -,r -27 ·•14C 1e ---e-.;.10-- 2-06155 __ _ 
hE USB1~_o__ ______ - ·------ -

-·r 9 - 2r , - ,-e-21---&s-- 22 --1;6-- 2;s20i1"2r---

4 _ ~- ~~ - ~1 __ '!___!_~!__ ·-~-74 J~-- -~ 2067.Q!_ ___ _ _ 

4 ---9 i4 H rr-- 2-i-;111 - 6~0 ~-20lAft ___ _ 

---·-·----·- ··-- -- ··--- --- -

linS•ZI D ,, ~-----4--~ -2.?. __ ::_1 -- _?_5 _ 2__7 ~---~--.!.___ :i~_h82_ --- __ L_9 ___?_!___ _;t6 76 2• -151 65 5 ·2uo_~_gj _ _ 
x•v use·85 

GYM•i4 o 5'7 ,-------4---- 8 --i7 ·!!1 -- 75 28 --- ·86 12 ·18- i- -20624:3 ____ -- --4 - - T· -· -z4··-,-e-----;-6--- -2f""--•82 -60~~0- --42QY-5T6 ___ _ _ 
x .. y use-:rn . - - --- -----·-· --· - -------

Tex•i6 o ~------- 4 e . 21 .:11 75 j!__ -82 60 .. 30 4 206s::si • 9 24 43 76 28 .;a 48 ·ii 8 2o'7il65 x .. y USB•JO . - --- -- - - - ------- - -------- ------ --- ----- ----·--------- -------- -----·- - ----· 

Ml~•11 0 '' 13 
4 a - 2- 'f ~E - - -1-s - 27 --;,-,-----45 · ..... ---a- ;fo7Q54------4----,--- -24-,3---ye21~~.-9'ru·yomo------1-1 

X•V USB•JO ----- ----- -----" --- ---- --- ---- -- ----- ----- - --· --------- - ---- -- ------ --- ------------- ---- -- --------·--W:l 

AAMe41 
~ ·usB•Jo X"'I' 

i:iE 13 _ ___ ___ ~ ____ 8 _._'[! _ : ~_L . -7.'- ___ E___ __ :_~~ _'._' __ ~ _ _!Q__~_?1~-~- -----__! ___ !__~_4'3 '76 2i .. +3 Ji _~~-~ . 15 20B2J5 Q 

---- . - --··---- --- ------ 9------24- •s-- ---n--- 2---,- --.r,:-22--.rr-1112-08-tq - -e 2·1 ;E 15 27 _,6 - 3:5 .. ,;--- 12 -2o"?6·f6 -- 4 IOA·oz 0 ,, 14 4 
----X~V 11SB•30 ____ ________ _ · ··- ·--- -- -- - ------·----

ANG•91 o 5'7 J! _____ 4_ L_t_~ '.lL. _75 _ _j_t_ _ •61 25 ~63 21 208035 4 9 24 46 '76 2i •65 iii •75 24 20921; x•y USB•Jo · . . - ---· ·- -- · ·---- - - ---- -----·-------- -·-- ------·- ---- -------------- -·-------------

- --- ----- --- ------ - ---- ··--· · -------------- -----

--- ---- ·-·-·- - .. ----·----

,,--- -- ·-···-----·-·- ---·- ·· · ---- ·--

" 
10 

--------~ ··-· ·---- ------ - ·-- ------·····---------------- ··-~------- -· 

---- ,,---- ,,.-. 

• .. ... 



t) 

,,,---- ·~ ,,.--.... 

--VEHICLE ·- RAOAFfTABLE _ __ _ _ 

- TRAeKTNc lIME STH!CN AcGG;si't!ON oATA 

HRS ~TN SEC DAY ~RS ~I~ SEC RA c~c AZ ELV x y RANGE 

K5K'"~- 1 - -s - 26 ---- - - 4 1c 12 .;!2 77 28 47· 7 •79 47 209~66 
X•'f U,?~·~_L_ _ ___ _ 

__ _GWM•24 1 5 26 · x~vuss·;;.30 _ __ - -- -- 4 10 12 ·:!2 78 ;e 65 32 55 21 208273 

Hiw-12---1-~ --· 26-- -- If''' 10 12 ~c ·n - 28 29 84 . 3--- 6 2'()'&'7 06 
__ x~SB·~_o _____ 

ITN•oo 1 5 28 4 1C 12 ·!!9 76 27 -99 59 -3 0 -4 207149 •·E useff5o ___ _ --- -- --- -- -
GCS 11 21 1 ' 24 . --~fo --i;5 .. - Cl 76 . 21' -~ '55- · 1--- J,-'20?''2!0 

___ X~B_-85 

GVM•14 1 5 26 4 1C 1J 2 76 28 -79 49 -40 7 207493 
- ·-x.y uss·ro · --

·.- ,, 

STAT16N--,-ERMiNAfioN oATA 

on HRS MiN SEC - · RA DEC AZ ELv x y RANGE 

- -'1- 11 .. I7 "8 --;v- --~ - 36 i-s- •j1 35 - 20923! 

4 ~1 i7 59 __ !! ~i ~~~ 46 4i __ J8 ~07691 

~--- 1T--11 - 10- 711 21 .,9- --yg--;;·n - -- 6 "2"06837- -

4 11 18 27 77 28 •88 47 -43 1 20767; 

-·-.-:i.r-rs--- 2• 77 ~-113~3- •/:9ll7 '2'(j71',, 

4 11 18 27 ,, 2• •?'5 36 _,3 12 20116• 

;BM·•1 1 ' 21"_______ " - rc-1, ---1 ---n ---2T- •6t· -'2c ·n----zo · 20••" -- --lf'---n.--ra----,r--n~---n--~--ro-'2'6' -w~ - ---
x•v usB_•3~o~--

TEx•16 1 5 25 
x•v use·~---

4 1_r. 1J 7 76 ~,. .75 38 ·51 12 207!~~ - - ! _ _!!_J~---~2 _ _!!_ 2i .;i __ 2~ :~~-- _!8 20175j 

~o••oz o "~ ---T 1c13 -~ -n---27---~--T2-n--24 20'''' ~~--1--ir---n 27 .;9 ' •i?' 31 ao•se;---- - --
_____ X~B·~o __ · ____ __ 

MlL•J1 __ _ i___2__])_ 4 1C' 13 9 76 27 -71 24 •65 18 208706 x•v use·Jo - --- -- ---- - -
4 11 18 '2 71 27 •65 11 .;7 25 20•515 

-------·------- -- - ------- - -- ---------- --- --· -- --- --

----- - ------------- ---- --- --- - ·- -- ---

-- --

---- ------- ·- ------ - - --- -

12 - - - - - - -- --- • 

'" 
" --

........ 
w 
........ 



.·) 

-VER!CL.E ~A1'AR r A-en -
-l~jcl< l"N!:- T !ME - --

----p;rRs- Mnrsec· 
sr,r10N AC:Gu1srr10N -5A;A -

bAY ~RS ~I~ Set RA C~C: AZ ECV · x y RANG~ 

~G·J1--o-o-- a··- -------.. ic 1::s ro 76 27 --62" - ·· -::s- ----er ff""2ti99c2· 
_ _ X•LV~·~Q__ __ _ 

- STATTIJN--f£R"MTl'JfrtoN DAtI -- -

OjY ""HllS MI N SEC - lfA--Ot'.e·- --.-z-nv·-- x - y - "Riil"GI --

- of ro- D ;:r- ·rr -2' 912 ---T"'11-2a- ~r--·-- ---

--~_R___o~~ O ::55 39 
x•v use-::so -

79 28 4 _ 12 6 '22 5::5 9 79 ::5_!__?09742 __ _ _____ _ -~ - -~2 -~? 1 __ _ --~_!_?_! __ ~ __ i__~ __ JL _40_~1211 ___ _ 

GWM•24 o~-r-::si · ----c--12 -- 6 - .~9 -- 7S-2if--59 ·· 57 ··29·---io-i(j7if23 ___ . - ·-4 ~42- . 1 ?t ~-;-,--.3 --2r"10- 2060•:! 
_ _ X_!!t..JL5B•30 - ---------- --- ·-··· -----

~5 0 ,, ::51 __ 4 _ __l_i! 6 ::!O 7!_ __ 29 26 21 '.':_67_ _ ?i..?o9Q5? __ _ ~ _t~ - ~_L __ ~ __ l!_ _ ~! ____ 19 _ 2~ --~-~ ___ 12 ___ ~_!_?_?_!_ _ _ 
X•Y USB•85 

HAw•u ~-11 ----~-- 12 ---6 · :ia - ·1r· 28-----;;-'71-rr"'22-- 120;1ce·- ---·-r-rr--.r· r--n- -a-.. 12 •o .. tv - v 2001:>11 
X•Y U5B•30 

___i_tN.•00 J ;55 6 _____ ---~ 12 6 ·!!: 7'1 F _ ~8-? _ -37 ~~2 __ J ~oh!~ __ ---- ~-- - 12 ___ .._? _ 1 ___ ~!- ·h ::si -~~-- u.-~_o.!_,35 __ _ 
A .. E use150 ~ 

G05•21l o- -35 
• • c..,, 

'7T'" 2 ' "'4 26;i~920n7r' _ ___ N ::s ----- -.. - · 12 -·-- 6 ·.n n 27 .;-1a- --·:r3-.;i!~s--·iol":3l"r----- ----.- ·12 --- -.2 - 1 
X.¥ U58•85 

--------·-·---~--- . -- -··-- ----- -· -
~4._ _ ____Q__ ,, 2 __ •L 12- ..§. -~~ _ 7_?_ _i~ -11_~ _?~ ~-~ -- 1_?__?01_7_~.L____ __ -~ - 1~ _ 4~ 1 1B 21 __ "'._!!__j! __ "'..;O_ io __ lo7t&L __ _ 

X• Y USB•30 

TE X" U o --,-,-- 0----4 - i2 ----, - - 1 --.,., ·-2; - ;.66 - iS --n 2:r··2anri-·------·- --r-12- 42-· ·1 711 27 --..n-- s- • 8i 26 iollHil 
_ _ x,._y lJ$B•30 

/ - ..--...,,. 

) .. • >-



( ( 

(g) 

vEMICLE RADAR TaBLE 

TRACK1'.1G T1HE 

HRS MTN src 

HAD•23 0 7 t I 
X•Y use.as 

aDA•02 0 7 t 1 
x•Y use.30 

CYl•D'I D 7 t 1 
X•Y us11.30 

ACN•7S 0 7 t 1 
x•Y use .. 30 

cltO•Q8 0 7 11 
X•Y usa.30 

,,.----.. ':-

TABLE VII. - MISSION RADAR TIMELINE - Continued 

LM acquisition and termination during ascent - 0° minimum elevation 
31 JA~ 11 LH ASCENT To 1 NsEi!Ti ON ·-------· 

STATION AcQUISITION DATA STAf'fON -IERH I NAT I ON DA TA-

DAY HRS HIN SEC RA DEC AZ EL·v· x Y RaNGr---··-- fi.Y-HlfSlfJNSEc RA DEC" · Az-ctv---x---y-~NGt: · 

S 22 2'1 H 99 21 95 so " 'lo 2oql6S s 22 31 "o---- ·-9·9 27 9·7 SI 5 39 Z09'1QI 

5 22 2'1 29 !DO 26 s, . 1 _a __ , 3! __ z1 _!!_1~ ___ __ s __ ~! -~~~ 60 2 11 lo 211923 

s 22 2'1 29 99 27 77 39 so Io 20116111 s 22 31 ·..-o-.-c;ei- 27 . 77 'ij -- ... - 10 209831 

s 22 2'1 29 100 27 ss z~--- ~o 32 _ _3._!_Q!_~6__ __ s 22 3~ "a 100 z7 - - -~-~~--~'~ -~~3_1 _ _ _ 

s 22 2'1 29 98 27 •SB 2 ,.97 32 21 ;a,.-2 -s -22 31-· rta ' ' -·-27- .;59- 1 --;.-a-.; - 3-1 2120-09 
---------- ---------

- --- - ---·---- · 

- ---- ··-- - ----
~ 

- ----t.:> 
c..:> 

--·- ----- -- ---- ------



--, 

TABLE VII. - MISSION RADAR TIMELINE - Continued 

(h) LM acqui sition and termination during ascent - 3° minimum el evation 

YEH I CLJ --- - -lliACAR-TAllLE" 

-- -- --- --tR,icKING-TIME 

----- -- - - RF:ts-Mrn-sEc ··-

31 .i•t- 71 ~M A•CeNT TO _ JN61RTJ~N 

ir'r 1cN ,c;Gu!siTioN oil4 ___ _ 

DA~ ~ ~lli5 ~I~ SEC RA c~c AZ ELV x y RAij~E -

_JW).23 __L___L__ll --- - - '--- 12_ _ _ 24 ·~ 99 2-1 ~-- ~ ---~- 4_Q_2Qf:3-~ 
)(•V US8•85 

-STATION TERM!Ni.ffCiNOAff --

DAY HFfS MiN SEC - ftA- llEe -.i -ELV x Y --Riii-Gir 
--- -- ·------

--~ _ __ 22 __ _]1 _ _ ~ _ __ 9-L_2! _ _J_7_ ~- -H--~ ---- ~9_!094oi ' ---

cv1·0• -- o ' 11------ ·5·-·222• -~9 - 99- 27-- -,-, -- 3t-,o-ro2om4-- ----s---22---:!!1-.-o------roo-:-2'- -11 -----.-r--.r-1cfTofilI 
__ ><•_! us~·~L __ _ 

_ _!CN•'7!1 x•v (JSIF· ;Hf __o__~ u ~- 22_ _24 ,,9 100 --?7 _ - 5 ~ - -25 60_ - 32 '1lQ5?6 5 _2_2_ H __ ~o_l.oO. __ ~! __ ~-L_ ?~- J _! __ '.32 -~11i'3; 

- ------------ - ··--- ---- ----. . ·-·--- ---· -··----·-·-- ----- -~--·-·------------- ------ - - ----· ·-- .. --· ··· - -· ·- · ··-· 

- -- -- --------

---- ---- ----- - ---

------ - -------------- --

-------- - ---------- ----- ··------- · - -- --- -- -- - -- -------------
------- -- ---- 1--1< 

~ 

·------- - ·- ·- - -- ~ 

·· ····· --·------- -- ----- - ·------ ·------ ----

--- --- ···· --- ----------

-- ---·--- ···-----

,, - ----- - -

- --~ 
~-

>-
-} 



r--

VE:HICl..E: ~ RA':JAH TAf;LE: 

HiAcl<-ltlG T! r- E: 

HRS ~· IN SEC 

CRo-oA Cl 4 37 
X-y USf;-30 

~1A0-23 D 9 6 2 
x-y U5b~ll5 

BDA-02 0 
x-y USf.:-30 

9 60 

cv1-04 o 9 t:o 
. X-Y USb-30 

ACN-75 n 9 60 
x-y U5b-30 

ACN-75 ~ 11 21 
)(-y USb•.:rn 

BOA-02 O 11 22 
X-y U5B•30 

cv1-04 o 11 23 
. X-y USb•3u 

MA D-23 C ll 27 
x-v usb-11~ 

ANG-91 O 6 6 
X-Y U5b•30 

' ~ 
'I-

TABLE VII. - MISSION RADAR TIMELINE - Continued 

(i) LM acquisition and tennination during rendezvous - 0° minimum elevation 

crAST TO RE~CEZV~US RACAR THACKING oRJOH TO TPI 

STATIO N ACGL1SIT!ON DATA 

DAY i--RS r-'lt- SEC f: A CEc. AZ ELV X Y RANGE 

5 22 31 4C 98 27 -59 l -59 31 211999 

5 22 31 40 99 27 97 51 5 39 209395 

5 22 31 4o loo 26 60 2 87 3o 211 91a 

5 22 31 4C lbO 27 77 41 49 10 209825 

5 22 31 40 100 27 54 26 59 32 210531 

REtlDEZVOLS FADAR TRAC KIN G PRIOR To TP! 

5 22 41 4C 100 27 53 28 56 32 210854 

5 22 41 40 100 27 61 4 85 29 212236 

5 22 41 4C 100 27 78 43 47 9 210156 

5 22 41 40 100 27 98 53 6 31 2c97 51 

5 22 46 =3 lCO 27 62 0 90 28 212755 

CC'AST TO TFI 

Ul..LAGE FCR TF I 

TPI 

STATION TERMINATION DATA 

RA DEC AZ ELV X Y RANGE DAY HRS MIN SEC 

5 22 36 17 98 27 -59 o -9o 31 21221• 

5 22 41 40 100 27 98 53 6 3' 209751 

5 22 41 4o 100 21 61 4 85 29 212236 

5 22 41 4o 100 27 78 43 •1 9 210156 

5 22 41 40 100 27 53 28 56 32 210954 

5 22 53 1 100 27 52 30 53 32 211359 

5 22 53 2 100 27 62 6 83 28 212732 

5 22 53 3 100 27 79 45 44 8 210671 

5 22 53 7 100 27 101 55 7 34 210299 

5 22 52 59 100 27 62 1 89 28 213016 

~ 
~ 
CJ1 



VEhlC L!o 2 RA~AR T ABU: 

TSACKiriG TIME: 

h RS 1" .IN SEC 

ANG-91 0 8 20 
x-y USb-30 

"1DA-02 O 8 15 
X-y USb-:s o 

MI L-71 O 8 15 
x-y 1,JSl:l•:SO 

GBM-41 a 8 15 
· x-y USb,.30 

ACN-7S D 8 13 
X-y USl:l .. 30 

Cy 1-04 0 8 12 
x-y USb•JO 

MAo-23 D 8 10 
x-v 1JSB•ll5 

MAD-23 Q 1 49 
x-v vse .. o:i 

MIL-71 O 1 49 
X-y USB•JO 

GBM-41 O 1 49 
x-v usa .. 30 

r-- ,,---

CCAST TC l~T BRA~l~G G~TE 

STtTICN &CGLtS!T!ON DATA 

DAY I-RS r-'lt\ SEC F ~ l:EC 

1c.o 21 

AZ ELV X Y RA NGE 

s 23 4c 

s 23 4c 

s 23 4o 

s 23 4o 

s 23 40 

5 23 4C 

&4 

28 

2" 

2 c; 

31 

.. -~e. 

s 23 4C ,34 

6S 

100 26 68 

lGO 26 60 

100 26 61 

100 27 44 

1CO 27 82 

99 27 113 

CCAST TC 2~C BRAKl~G GATE 

12 77 24 212S86 

1S 74 21 212369 

1 89 3o 2132c6 

2 88 29 21 31 46 

39 41 34 2110 93 

S6 34 4 210444 

64 11 24 210200 

s 23 48 44 99 27 116 6S 11 22 2097S1 

5 23 48 44 100 26 61 3 87 29 212695 

s 23 46 44 100 2~ 62 4 86 26 212634 

,...-... 

r 

ST ATIO N TERMINATION DATA 

Dt.Y HRS Mir~ SEC 

s 23 46 44 

s 23 46 44 

s 23 48 44 

s 23 48 44 

5 23 48 44 

s 23 48 44 

s 23 48 44 

RA DEC 

100 27 

100 26 

100 26 

100 26 

100 27 

100 27 

99 27 

AZ ELV X Y RANGE 

66 13 15 24 212060 

69 17 72 20 2111160 

61 3 87 29 212695 

62 4 116 28 212634 

43 41 :38 34 210613 

83 57 32 4 209970 

116 6S 11 22 2091S1 

s 23 so 33 99 27 116 6S i2 22 2096S1 

5 23 So 33 100 26 61 3 87 29 212583 

S 23 So 33 100 26 62 4 85 28 21252i 

... 

.... 
c;...> 
c::r> 



r- ,,---. - ~ 

VEHICL.t. 2 RAUA~ TAciLI: 

lHACKl~G TI Mt. ST~T!ON ACG~rSITION DATA 

HFS MIN SEC DAY i-RS t'll'- SEC RA CEc AZ ELV x Y RANGE 

BDA-02 O l 49 s 23 48 44 100 26 69 17 72 20 211860 
X-V USl:l-30 

Afl,G-91 0 1 49 s 23 46 44 100 27 66 13 7S 24 212060 
x-y uso~3o 

cyr·o4 o 1 49 s 23 48 44 100 27 d3 S7 32 4 209970 
X-Y USb-30 

ACN-7S ') 1 49 s 23 48 44 100 27 43 41 38 34 21 ~ 613 
x-y U5b·30 

lST BRAKI~G ~Al'-E~VER • 

MAD- 23 n 0 12 5 23 Sc 33 97 27 116 6S 12 22 2096S1 
X-y USb-b~ 

Mll.-71 n 0 12 s 23 So :!3 100 26 61 3 87 29 212S83 
x-y us0-:rn 

GBM-41 I) 0 12 
x-v USb-30 

s 23 Sq 33 100 26 62 4 85 28 212s21 

li!DA-02 0 0 12 S 23 Sc 33 100 26 69 17 72 20 211748 
x-y usb~3o 

ANc;-91 0 0 12 s 23 so 33 100 21 66 14 7S 23 211946 
x-v USb-30 

~n-o4 :; :J 12 5 23 Sc :!3 1 'J !J 27 83 S8 32 4 20986S 
x-y usb~3o 

\. 

ST ATI ON TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

5 23 so 33 100 26 69 17 72 20 211741 

s 23 s o 33 100 27 66 14 75 23 211946 

S 23 So 33 100 27 83 58 32 4 209865 

5 23 so 33 100 27 43 41 38 34 210507 

s 23 So 45 99 27 116 65 i2 22 209640 

5 23 So 45 100 26 61 3 87 29 212!'371 

5 23 So 45 100 26 62 4 85 28 212508 

5 23 So 45 100 26 69 17 12 20 211735 

5 23 So 45 100 27 66 14 75 23 211933 

5 23 So 45 100 27 83 58 32 4 209854 

..... 
~ 
-l 



VHi!CL.I:: 2 RMUAK TAtlLt. 

"f KACKll\G TJ Mt:: 

Hhs f': Ir~ SEC 

ACN-75 I"! 

X- Y USb-jU 

~iAD-23 

x-v usb-v5 

MJL -71 
X-Y USb-3U 

c;B n-41 
. x-y USb-30 

BDA-02 
X-V USB-3C 

ANG-91 
x-y USb-30 

~ 
C· 

') 

0 

Cl 

0 

cv 1-0 4 o 
x-y USE:-30 

ACf'<-75 ~ 
x-y ust:.- 30 

~iAD -23 0 
X-V USb~!:I!:> 

MI L.-71 O 
x-v usb~3u 

u 12 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

(. 9 

0 9 

,,.---

STtT!C N ~cGLyS!T!ON oATA 

CAY rRS r; ll\ SEC R11 L[L ~z ELV x Y RAr,1 GE 

5 23 5Q ~3 100 27 43 41 38 34 21 05 c 7 

CCAST TC JF<C BRAK!~G GATE 

5 23 5c 45 99 27 116 65 12 22 2 09640 

5 ?.3 ~c 45 100 2 t 61 3 87 29 212571 

5 23 So 45 lOC 2f 62 4 85 28 2125 r,8 

5 23 5o 45 10 0 z6 69 17 72 20 211 735 

5 23 5'.) 45 10 0 27 66 14 75 23 211933 

5 23 5c 45 10 0 21 B3 58 32 4 209854 

5 23 5c 45 100 27 43 41 36 34 210496 

2~:C Er.:AKP 'G ~Af\ELVEF< * 

5 23 51 46 9~ 27 117 66 12 22 209585 

5 23 51 46 1CC 26 62 3 86 28 2125 c 9 

,,--._. 

~ 

STATIO N TERMINATIO N DATA 

DAY HRS !·J IN SEC RA DEC AZ ELV x Y RANGE 

5 23 5a 45 100 21 43 41 38 34 210496 

5 23 51 46 99 27 117 66 12 22 209555 

5 23 51 46 100 26 62 3 86 28 212509 

5 23 51 46 100 26 6z 4 85 2 7 212446 

5 23 51 46 100 26 69 17 '71 20 211673 

5 23 51 46 100 27 66 14 75 23 211870 

5 23 51 46 100 27 83 58 ~2 4 209196 

5 23 51 46 100 27 42 41 35 34 210437 

5 23 51 54 99 27 117 66 12 22 209577 

5 23 51 54 100 26 62 3 86 2 8 212500 

,. 

.... 
w 
c:o 



c-
VLl-'ICU: 4:' Rt.i,;Ah TA Elli:'. 

l>-<~c1<.P;G TP-'1:-_ 

<lhS ~ 11\ SEC 

GBM-ll -, ( 9 
x- v us t -J J 

~ D A-~2 " 9 
X- v U~b -J O 

Af -G- S. 1 c 9 
x-Y us1:-_-;c 

cy1-o~ r (.; 9 

X-Y USb-30 

AC ir7'> '.J 0 9 
X-v U~t-jO 

MAD -23 '.1 1 38 
x-y us b-!l5 

MJL -71 I 
x-v usc-3 •J · 

1 30 

t;Bi"-41 " l 30 
x- y USl--3J 

~DA-c2 0 1 38 
x-v uSb-3:1 

-'NG-91 0 1 38 
x-y USB-38 

.. ,,,---._, 

~- -, t T I C'' I CG L : U fl 0 ·-1 14 T A 

LAY I-RS ' I I\ ~FC F: C u~ t..Z ELV x Y RA': G[ 

5 ?3 51 4l 10 ~ 2 t 62 4 8 5 -;_7 212446 

5 ?3 51 46 lCl 2 ~ 69 17 71 2J 211673 

5 23 51 46 1Q[ 2 7 b6 14 75 23 211 8 70 

5 23 51 4t l rr 
Uv 27 ~ 3 58 32 4 ;:e;9796 

5 23 51 46 Hll' "i.. 7 42 41 :Sf> _34 21:437 

\.CA~T TC 4Tr ERA~l~G GATL 

5 23 51 S4 ~9 27 117 66 12 22 209577 

5 23 51 S4 lCG 2t 62 3 R6 28 2125 : 0 

5 23 51 !4 1C~ 2t 

5 

5 

23 

"~ r . ~ 

51 

51 

!4 lGD 2t 

S4 100 27 

62 4 85 27 21 243 7 

69 17 71 2'.) 211665 

66 14 75 23 2J_1~61 

'• ... 

STaTJO~ TER~INAT!O N DATA 

DAY Hf15 Mii~ SEC RA DEC AZ ELV x Y RA NGE 

5 23 51 54 100 26 62 4 85 27 212437 

5 23 51 54 100 26 69 17 ?1 20 211665 

5 23 51 54 100 27 66 14 75 23 211861 

5 23 51 54 100 27 83 58 32 4 209788 

5 23 51 54 100 27 42 41 38 34 210429 

5 23 53 24 100 27 117 66 12 21 209498 

5 23 53 24 100 26 62 3 86 28 212410 

5 23 53 24 100 26 63 ~ 85 27 212347 

5 23 53 24 100 26 69 18 '1 20 211575 

5 23 53 24 100 27 66 14 ?4 23 211770 

~ 
w 
~ 



VEHICU::. 2 "AL;Afl TAl:\Li:. 

l ":AG K!'\G TJn:. 

Hf..S 1· I :\ Sf::.C 

cvr -c4 !"' 1 3 .:: 
X-Y U S b -3 ~ 

AC N-7 '? ': 3: 
x-y USb-3 'J 

f":AD -2 3 ~ 0 
X-y USl:. - ~ :i 

~·iI L -71 J J 
x- y usi:!-J 'J 

Gfir" - 41 :"' 0 4 

x-y U5b-J O 

b DA - C2 ~ 
x- y LSlo - 3 J 

At<G - 9 1 J 
x- y US i::-J ;; 

CY 1- 04 " 0 
X-Y USb-J :J 

AC N-75 ". :J 4 
x-y usi; -J o 

i'IALJ -23 '.: 1 15 
X- Y US b- i:l ::> 

~ 

~ 

STATIC ' ; ~(GL J SITIJ I r:!ATA 

C.\ Y ~ '< S '' ! 7' SEC Frt Ct: :. 

;, ?. 3 ,, l : 4 lC 2 '' 

5 ?.3 51 :4 100 27 

3 Rc BPAK! ~ ~ ~ ! ~ lU V ~~ • 

5 

;, 

~' c.-

23 

53 

'>3 

[4 10 0 27 

{4 1 :J O 2 f. 

5 23 , 3 24 1 0~ 2 " 

5 <3 53 24 1 C'.J 2 n 

5 23 53 24 10 8 2 7 

5 ~3 53 C4 10J z7 

5 23 53 ;: 4 10: L ' 

AZ i:: ~ V x y ::: 4:.1 ::;c:-

'' 3 58 32 " : : 978 6 

42 41 3a 34 21 :42 9 

117 66 12 21 2 c1 9 4'.l2 

6z 3 86 28 21 2 41 0 

63 s 85 z7 2123 47 

69 : 8 71 2J 2115 75 

66 14 74 23 211 77 r, 

H3 SA 31 4 z 2 97 4 

42 41 3 7 34 21 .:3 45 

CCAST TC ;1~ 2RA K ! ~ G GA Tf::. 

5 ?3 53 ;:6 lD J 2 7 117 66 12 21 2 : ;4; 4 

,,,---. 

S T A T JO ~ TER~ I N AT!O N DATA 

DAY HRS MPj sec RA DEC 

5 23 53 24 100 -c7 

5 23 53 24 100 27 

5 23 53 ?8 100 27 

5 23 53 28 100 26 

5 23 53 28 100 26 

5 23 5 3 28 100 £ 6 

5 23 53 z8 100 27 

5 23 53 2 8 100 27 

5 23 53 ? 8 100 27 

AZ ELV 

83 58 

x 

31 

Y RANGE 

4 2 09704 

42 . 41 37 34 210345 

117 66 12 21 209494 

62 3 86 28 212406 

63 5 85 27 212342 

6 9 18 11 20 211571 

66 14 74 23 211765 

83 58 31 4 209701 

42 41 37 3 4 210341 

s 23 54 44 100 z7 1 1s 66 12 21 20 942 9 

..... 
~ 
0 



.• 

VEHICLI: 2 RAUM'< T4t-;Lc 

TiACKl f,G Tj ~'. t SlAllC N ACGLJSITIO ~ DATA 

·-if-S ~ ! ~ SEC CAY ~RS c-' It\ S:::c RA CEC 1\Z EL V x Y RA\JGE 

~JL - 71 1 i5 5 23 53 <8 10:J 2 6 62 3 ~6 28 2124 ~. 6 
x- y us~-31 

c;BM-41 '.1 1 15 5 23 5~ 26 100 2 6 '.13 5 qs 27 21234;:> 
x-y U Sb - 3 ~ 

cC' ro?. 0 l 1? 5 ?.3 53 28 100 2 " 69 18 71 28 211571 
x- y U5b -3 :J 

ANG-91 '1 1 1'.:l 5 ?3 53 <c lO'J 2 7 66 14 74 23 211765 
x- y USb-3 '.J 

Cy! - Q4 '} 1 1 :i 5 t'.3 53 2e 100 27 ·13 56 31 4 2J97 : 1 
X-Y USi:i -3 J 

ACN-75 1"} l 15 :i ? 3 53 2e 100 -~ £ I 42 41 37 34 210341 
X•Y USb - .. Vi 

4Tr BRAKING ~A~ELV~~ 

MAD -23 J 0 4 5 23 1CJ 54 44 -., 
,(. • 11. 8 66 12 21 2)9429 

X-Y USi.J•ll:i 

M!L - 71 o 0 4 5 ?.3 54 44 100 2 6 62 4 i\6 28 2 1233?. 
X-Y USb-JU 

GBM-41 J 0 4 5 ?.3 54 44 100 2G 63 5 35 27 21226~ 
x-y USb•3J 

i:lDro2 ·J IJ 4 5 ?.3 54 44 10 0 2 6 10 18 11 19 211498 
x-y us1::-3ri 

" 

ST4T!ON TERMINATIO~ DATA 

DAY HRS Ml'J SEC RA DEC 

5 23 54 44 100 26 

5 2 3 54 44 100 26 

5 23 54 44 100 ;:6 

5 2 3 54 44 100 27 

5 23 5 4 44 100 27 

5 23 54 44 100 27 

5 23 54 4 8 100 27 

5 23 54 46 100 26 

5 23 54 48 100 26 

5 23 54 48 100 26 

AZ EL V x 
62 4 86 

63 5 65 

7o 18 i'1 

66 15 14 

83 59 31 

42 42 37 

118 66 12 

62 4 86 

Y RA~JGE 

28 212332 

27 212268 

19 211<498 

23 211690 

3 209632 

34 210272 

21 209425 

28 2123211 

63 5 85 27 212264 

7o is '1 19 211 <494 

~ 
~ 
I-"' 



VE.HI CU:. 2 RA uAR i AHLl:. 

TRACKjt,G T! Mt: Sl ~ T!C :~ ACGL.IS IT !Oii DAT A 

'"P S :' i :~ Sf:C CAY f-RS I' Ii\ SEC FA Ct: c 11Z E.L V x Y RA'JGE 

AN G- 91 1 • U 4 5 23 54 44 1 0J z 7 66 15 74 23 211 6 90 
X- y USll-31J 

cy 1- o4 1 o 4 5 23 5 4 44 10 8 27 H3 59 31 3 2J9632 
X- Y U5b-30 

AC N-75 ~ 0 4 
X-Y U5l!-3 I' 

5 23 54 44 1 0 0 27 42 42 37 3 4 21:272 

C1AST TO LJC CKJl\c 

MAD -23 ~ 
x-y U5l -b5 

4 22 5 54 23 4 E 100 27 11 i\ 66 12 21 2 .J94 25 

MJ L-7 1 1 4 2 2 5 23 54 48 100 2 b 62 4 i\6 28 212328 
x-v U5b -3 :J 

c;!:.irv,-41 '.J 4 22 5 23 54 4e 100 2b 63 5 1'15 27 212264 
x-y USb-30 

l:lDA-[12 iJ 4 22 5 23 54 48 100 2 6 ?o 16 71 19 211494 
x- y US C!-3U 

ANc; - 9l 0 4 22 
x-v USb •3 0 

5 23 5 ~ 48 100 27 66 15 7 4 23 211686 

CY! - ()4 I' 4 22 
· x- y usr- -3u 

5 23 54 48 100 27 H3 59 31 3 289629 

ACN- 75 Cl 4 22 5 23 5 4 48 10 0 2 7 4z 4 2 37 34 21c208 
X-y U5li•3o 

,, 

3TtTIO~ TE R ~ INAT!ON DATA 

DtY HRS Ml i' SEC RA DEC AZ EL V x Y RANGE 

5 23 5 4 48 100 27 66 15 74 23 211686 

5 23 5 4 4 8 1 00 27 83 59 31 3 2096 29 

5 23 5 4 48 100 27 42 42 37 34 210268 

5 23 5 9 10 100 27 119 67 12 20 209216 

5 23 59 10 iOO 26 62 5 85 28 212087 

5 23 59 10 100 26 63 6 84 27 212023 

5 23 59 1 0 100 26 7o 19 'o 19 21125 4 

5 23 59 10 100 z7 6 6 15 ' 73 23 211 44 1 

5 23 59 10 100 27 84 60 30 3 209408 

5 23 59 10 100 z7 41 42 36 34 210045 

~ 
~ 
N 



VEHICLE 2 RADAR TABLE 

TRACKING TIME 

HRS MIN SEc 

MAD•2l 0 9 •o 
x•Y use-as 

CYl·O~ 0 9 60 
X•T USB-JO 

ACN•7S 0 9 60 
X•Y use-Jo 

BDA•02 0 6 2 
X•Y use-JO 

ACN•7S 0 JI 21 
X•Y use-Jo 

1Da•02 0 11 22 
X•Y use-JO 

CYl•O'I 0 II 23 
X•Y USB•JO 

IUD•2J O 11 27 
X•Y use-as 

ANG•91 0 B 20 
X•Y use-JO 

BDa•o2 0 8 IS 
X"Y USB•JO 

"' 

TABLE VII. - MI SS ION RADAR TIMELI NE - Concluded 

(j) LM acquisition and termination during rendezvous - 3° minimum elevation 

COAST TO RENDEZVOUS RADAR TRACKING PRIOR To TPI 

STATION ACQUISITION DaTA 

DAY HRS MIN SEC 

s 22 JI '10 

RA DEC 

99 27 

s 22 JI '10 100 27 

s 22 JJ '10 100 27 

S 22 JS JB 100 26 

AZ ELY 

97 SI 

x Y RANGE 

s J9 209J9S 

17 'II '19 10 20982S 

s., 26 S9 J2 2IOSJI 

60 J 87 JO 212021 

RENDEZVOUS RADAR TRACKING PRIOR TO TPI 

s 22 'II '10 100 27 SJ 28 S6 J2 2108S'I 

s 22 'II '10 100 27 61 " as 29 2122J6 

s 22 'II '10 100 27 79 'IJ '17 9 210JS6 

S 22 'II '10 100 27 99 SJ 6 37 209751 

COAST TO TPI 

ULLAGE FOR TPI 

TPI 

COAST TO IST BRAKING GATE 

s 2J 'IQ 2'1 100 27 •s 12 11 2'1 212s8• 

s 2J 'lo 2a 100 26 68 I S 7'1 2 1 212J69 

STATION T£RMINATION DATA 

DAY HRS MIN SEC RA DEC 

s 22 'II '10 100 27 

s 22 'II '10 100 Z7 

S 22 'II '10 100 Z7 

s 22 '11 rto 100 21 

S 22 SJ 100 27 

S 22 SJ 2 100 27 

s 22 SJ J 100 27 

x Y RANliE Al EL V 

98 Sl 6 J7 2097SI 

78 Ill '17 ' 210156 

Sl 21 56 32 21011'1 

61 4 II 2t 212236 

S2 30 SJ l2 211Jll 

62 6 13 21 212732 

79 '15 44 • 2l0671 

5 22 SJ 7 100 27 101 ss 7 34 21029' 

s 2J '18 .... 100 27 66 ll 75 2'1 212060 

s 2J '19 "" 100 2• ,, 17 72 20 211860 

..... 
~ 
w 



YEH I CLE 2 RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

ACN•7S 0 ' 8 13 

X•T USB•JO 

CT I •O'I 0 8 12 
X•T USB•JO 

MA0•2J 0 8 IO 
X•T uss-es 

GBM•'l I 0 3 27 
x•T use-JO 

MAD•2J 0 '19 

X•Y use-es 

GBM•'ll 0 '19 

X•Y USB•JO 

BOA•02 0 '19 
X•Y USB•JO 

ANG•91 0 '19 
X•Y USB•30 

CTl•O'I 0 '19 
X•Y use-JO 

ACN•7S 0 '19 
X•Y use-30 

ST ATI ON ACQUISITION DAT A 

DAY HRS HIN SEC RA DEC AZ ELY x Y RANGE 

s 23 'IQ 31 100 27 .... 39 '11 3'1 211093 

s 2J '10 32 100 27 82 S6 l'I .. 210'1''1'1 

S 23 'lo J'I 99 27 113 6'1 II 2'1 210200 

S 23 'IS 17 100 26 62 3 87 28 212851 

COAST TO 2ND BRAKING GATE 

s 23 '18 .... 99 27 t16 6S 11 22 2097SI 

S 23 'IS 'l'I 100 26 62 .. 86 28 21263'1 

s 23 '18 .... 100 26 69 17 72 20 211A60 

s 23 ''18 .... 100 27 66 13 7S 2'1 212060 

s 23 '18 .... 100 27 83 S7 32 'I 209970 

s 23 '18 .... 100 27 'IJ '11 38 3'1 210613 

.. 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELY x Y RANliE 

s 2J 'IS "" 100 27 '13 'II 38 3'1 210613 

s 2J '18 .... 100 27 83 57 32 'I 2Q'97Q 

s 23 '18 'l'I 99 27 116 65 11 22 209751 

s 23 '18 'l'I 100 26 62 'I ., 21 21263'1 

S 23 So 33 99 21 116 •s 12 22 2at6s1 

S 23 So 33 100 26 62 'I 8S 21 2l2i21 

5 23 so 33 100 26 69 17 72 2D 2117'11 

S 23 So 33 100 27 66 l'I 7S 23 211f'16 

S 23 So 33 IOO 27 13 SI 32 'I 209165 

S 23 So 33 100 27 '13 'II 38 l'I 210iG7 

...... 
~ 
~ 



VEHICL.E 2 RADAR TABL.E 

TRACKING TIHE 

HRS HIN SEC 

HAD•2l 0 0 12 
x•Y use-as 

GeH•'fl 0 0 12 
X•Y use .. 30 

BDA•02 0 0 12 
X•Y US8•30 

ANG•91 0 0 12 
X•Y USe•30 

CY I •O'f 0 0 12 
X•Y USll•JO 

ACN•7S 0 0 12 
X•Y use-Jo 

HAD•2J 0 
X•Y use-as 

iBH•'ll 0 
X•Y use .. 30· 

eDA•02 0 
X•Y USB•JO 

ANG•fl 0 
X•Y USe•JO 

• .. 

!ST BRAKING MANEUVER • 

STATION ACQUISITION DATA 

DAY HRS HIN SEC RA DEC AZ EL.V x Y RANGE 

s 23 so 33 99 27 116 6S IZ 22 Z096SI 

s 23 so 33 100 26 62 'I as 2B 212s21 

s 23 so JJ 100 26 69 17 72 20 2117'11 

s 23 so 33 100 27 66 l'I 75 23 2119'16 

s 23 so 33 100 27 BJ S8 32 .. 209a6S 

s 23 so J3 100 27 '13 'II la 3'1 210S07 

COAST TO JRD BRAKING GATE 

S 23 so 'IS 99 27 116 6S 12 22 2096'10 

S 23 SO 'IS 100 26 62 'I BS 2B 212S08 

S 23 SO 'IS 100 26 69 17 72 20 2117JS 

S 23 SO 'IS 100 27 66 1'1 7S 23 211933 

... 

STATION T!RHINATION DATA 

DAY HRS HIN SEC RA DEC AZ ELY x Y ltANiE 

S 23 So 'IS 99 27 116 6§ 12 22 2096'10 

s 23 so 'IS 100 26 62 .. 15 21 212508 

S 23 SO 'IS 100 26 69 17 72 20 21173S 

S 23 So 'IS 100 27 66 t'I 75 ZJ 211933 

S 23 So 'IS 100 27 13 SI lZ .. 20fl5'1 

S 23 So 'IS 100 27 '13 'fl 38 J'I 210'196 

S 23 St '16 99 27 117 66 12 22 2Q9Sl5 

s 23 51 ... 100 26 62 " es 21 212""' 

S 23 51 '16 100 26 69 17 71 20 211673 

s 21 s1 o 100 21 66 l'I 75 23 211170 

~ 
~ 
CJ1 



VEHICLE 2 RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

CYl•O'I 0 

x-v use-30 

ACN•7!:1 0 
X•Y use.30 

MIL•71 0 0 S9 
x-v use .. 30 

MAD•23 0 0 9 

x-v use-as 

MIL•71 0 0 9 

X•Y USe•JO 

GBM•'!I 0 0 9 

X•Y use-30 

eDA•OZ 0 0 9 

X•Y USe•30 

ANG•91 0 0 9 

x-v use .. 30 

CY!•O'f 0 0 9 

x .. v use-JO 

ACN•7S 0 0 9 

X•Y USe•30 

STATION ACQUISITION DATA 

DAY HRS MIN SEC RA DEC AZ ELY x Y RANGE 

S 23 SO 'IS IOD 27 e3 sa J2 'I 2098S'I 

s 23 so 'IS IDO 27 '13 'II 38 3'1 210'196 

s 23 so '!7 100 26 61 3 87 Z9 212S70 

2ND BRAKING MANEUVER • 

s 23 s1 '16 99 27 117 66 12 22 209S8S 

S 23 SI '16 100 26 62 3 84 28 212S09 

S 23 SI '16 100 26 62 1t as 27 212""' 

S 23 SI '16 100 26 69 17 71 20 211673 

S t3 'SI '16 100 27 66 I'! 75 23 211870 

S 23 SI '!6 100 27 e3 58 32 " 209796 

S 23 SI '16 100 27 "2 "' 3a 3'1 210 .. 37 

.. 

STATION TERMINATION DATA 

DAY HRS 11IN SEC RA DEC 

S 23 St '!6 100 27 

S 23 St '!6 100 27 

S 23 St '!6 100 2' 

AZ ELY x 

8l S8 32 

'r "ANGiE 

.. 2097'4 

'12 'II 38 3'1 210137 

u 3 u u 2uso• 

S 23 St S'I 99 27 117 64 12 22 I09S77 

S 23 St S'I 100 14 62 3 U II 212SOO 

S 23 St 5'1 100 26 62 'I IS 27 2U'IJ7 

5 23 St Sit 100 26 69 i7 71 20 21166S 

S 23 SJ Sit 100 27 46 i'I 7S 23 211••1 

S 23 St 5'1 100 27 83 SB 32 'I 209718 

5 23 St Sit 100 27 '12 'ti Je l't 210'129 

..... 
~ 



VEHICLE 2 RADAR TABLE 

TRACKING TIME 

HRS HIN SEC 

IUD•2l 0 lo 
X•Y use-as 

MI L•7 I 0 lO 

X•Y USB•lO 

'eH•'ll 0 lo 
X•Y US1!•30 

BDA•02 0 lo 
X•Y USl!•lO 

ANG•91 0 lo 
X•Y USB•lO 

CYl•O'f 0 lo 
x•Y use-lO 

ACN•7S 0 lo 
X•Y USB•lO 

"A0•2l 0 0 'I 
X•Y use-as 

"'IL•7t 0 0 'I 
X•Y use-30 

GBH•'ll 0 0 't 

X•Y USB•lO 

~ " 

COAST TO 'ITH BRAKING GATE 

STATION ACQUISITION DATA 

RA DEC AZ ELY x Y RANGE DAY HRS MIN SEC 

S 23 St S'I 99 27 117 66 12 22 209S77 

S 23 SI S'f 100 26 62 l 86 28 2 IZSOO 

S 23 St S'f 100 26 62 'I BS 27 212'137 

S 2l St ~'I 100 26 69 17 71 20 21166S 

s 23 s1 S'f 100 21 66 J'I 7S 23 211861 

S 23 St S'f 100 27 Bl SB J2 'I 209718 

S 23 St S'f JOO 27 '12 'fl 38 3'1 210'129 

lRD BRAKING MANEUVER • 

S 23 SJ 2'1 100 27 tl7 66 12 21 209'198 

S 2J SJ 2'1 100 26 62 J 86 28 212'110 

S 2J SJ 2'1 100 26 6J S BS 27 2123'17 

.. 

STATION TER"'INATJON DATA 

DAY HRS HIN SEC RA D[C AZ ELY x Y RAN'[ 

S 23 SJ 2'1 100 27 117 66 IJ 21 20f'ftl 

S 2J SJ 2'1 100 26 62 J 16 21 212'110 

S 2J SJ 2'1 100 26 63 S IS 27 2123'17 

S 2J SJ 2'1 100 z6 6' ii 71 20 2llS7S 

S 2J SJ 2'1 100 27 66 ... 7'1 23 211770 

S 2J SJ 2'1 100 27 83 SI ll 'I 20970'1 

S 2J SJ 2'1 100 27 '12 'fl 37 J'f 2IOJ'IS 

S 2J SJ 21 100 27 117 66 12 21 20t'ft'f 

s 2J Sl 28 100 26 62 J 16 28 212'106 

S 2J SJ 21 100 26 6J S IS 27 2123'12 

..... 
~ _ .. 



VEHICLE 2 RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

BDA•02 0 - 0 'I 

X•Y USB•30 

ANG•91 0 0 .. 
X•Y USB•30 

CYl•O'I 0 0 .. 
X•Y USB•30 

ACN•7S 0 0 .. 
X.,Y USB•30 

MA0"23 0 IS 
X•Y USB•8S 

MIL•71 0 IS 
X•Y USB-30 

GBM•'ll 0 IS 
X•Y USB•30 

BDA•02 0 IS 
x-v use-30 

ANG-91 0 IS 
X•Y USB•JO 

CYl•O'I 0 IS 
X-Y US8•30 

STATION ACQUISITION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

S 23 SJ 2'1 100 26 69 18 71 20 21157S 

S 23 S3 2'1 JOO 27 66 l'I 7'1 23 211770 

S 23 S3 2'1 100 27 B3 SB 31 'I 20970'1 

S 23 SJ 2'1 100 27 '+2 'II 37 J'I 210J'IS 

COAST TO STH BRAKING GATE 

S 2J SJ 28 100 27 117 66 12 21 209'19'1 

S 2J Sl 28 100 26 62 3 86 28 212'106 

S 2J SJ 28 100 26 63 s es 21 2123'+2 

s 23 ~J 28 100 26 69 IB 71 20 211S71 

S 23 S3 28 100 27 66 l'I 7'1 23 21176S 

S 2J S J 28 100 27 BJ SB 31 'I 209701 

• 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x T llANiE 

S 2J SJ 28 100 26 69 18 11 20 211i11 

S 23 SJ 28 100 27 66 1'1 7'1 2l 211765 

S 2J SJ 28 100 27 8J 58 JI .. 20•101 

S 2J SJ 2B 100 27 '12 'II 37 l'I 2103'11 

S 2J S'I 'l'I 100 27 Ill 66 12 21 2Qf'f2f 

s 2J 5'1 "" 100 26 62 .. 86 28 212332 

s 2J 5'1 .... 100 26 63 S IS 27 212268 

5 23 S'I 'l'I 100 26 70 i• 71 lt 211'191 

5 2J 5'1 .... 100 27 66 1S 7'1 23 211690 

S 23 S'I 'l'I 100 27 e3 st 31 3 2atu2 

.... 
~ 
c:D 



VEHICLE 2 RADAR TABLE 

TRACKING TIHE 

HRS HIN SEC 

ACN•H• 0 IS 
X•Y U5e•JD 

HAD•23 0 0 " X•Y us1-1s 

MIL•71 0 0 " X•Y usa.Jo 

lilM•'ll 0 0 " X•Y U!IB•JO 

BOA•02 0 0 " X•Y U58•30 

ANli•t l 0 0 " X•Y USl•JO 

CYJ•O't O 0 " X•Y U!lll•30 

ACN•7S 0 0 " X•Y U51•30 

MA0•23 0 " 22 
X•Y use-es 

MIL•71 0 " 22 
x•Y use-JO 

,.. ,., 

STATION ACQUISITION DATA 

DAY HRS HIN SEC RA DEC Az ELY lC Y RANGE 

5 23 Sl 21 100 27 '12 'II 37 J'I 2103'11 

'ITH BRAKING MANEUVER 

s 23 5'1 "" 100 27 111 66 12 21 2ot112t 

s 23 s11 "" 100 26 62 " 16 28 212332 

S 23 S'I 'Ill 100 26 63 s •s 21 212u1 

5 23 S'I 'Ill 100 26 10 18 11 19 21111t1 

S 23 S'I 'Ill 100 27 66 IS 711 23 2l16t0 

S 23 S'I 't'I 100 27 13 St 31 3 20t632 

S 23 S'I 'Ill 100 27 112 112 37 311 210212 

COAST TO DOCKING 

S 23 Sii 118 100 27 111 66 12 21 20t'l25 

s 23 5'1 118 100 26 62 " .. 21 212321 

... 

STATION TERMINATION DATA 

DAy HRS HIN SEC RA DEC Al ELY II Y RANliE 

S 23 S'I 'Ill 100 27 '12 '12 37 l't 210272 

s 23 s11 111 100 21 111 66 12 21 2ot112s 

5 23 S'I Ill 100 26 62 'I 16 JI JlJlJI 

5 23 Sii 'II 100 26 63 S IS 17 2112611 

s 23 s11 111 loo 26 70 i• 71 It 21111t11 

5 23 S't 'ti IOI 17 66 1s 74 IJ lt1616 

S 23 S't 'ti 100 27 13 st JI l .20t62t 

S 23 Sii Ill 100 27 '12 'II 37 311 210261 

s 23 St 10 100 17 11t 67 II lo 2ot216 

S 23 St 10 100 26 62 ' ., 21 212017 

..­
~ 
~ 



VEHICLE 2 RADAR TABLE 

TRACICING TIME STATION ACQUISITION DATA 

HRS MIN SEC DAY HRS HIN SEC RA DEC AZ ELY 

GBH•'ll 0 .. 22 s 23 S'I '18 100 26 63 s 
X•Y USB•30 

IDA•02 0 .. 22 s 23 S'I '18 100 2' 7o 18 
X•T USB•JO 

ANG•91 0 " 22 s 23 S'I '18 100 27 66 IS 
x .. v usa .. 30 

CTl•Oll 0 II 22 s 23 S'I ... 100 27 83 S9 
X•T USB•lO 

ACN•75 0 " 22 5 23 S'I 'IB 100 27 '12 '12 
X•Y USB•lO 

r • .. 

STATION T!~MINATION DATA 

x y RANGE DAT HRS MIN SEC RA DEC AZ UV 

BS 27 21226'1 !i 23 59 10 100 26 u ' 
71 19 2 I I '1911 s 23 59 10 100 26 70 1• 

7'1 23 21 lit86 s 23 S9 10 100 27 66 1S 

31 3 209"29 5 23 59 10 100 27 Ill 60 

37 311 210268 s 23 S9 JO 100 27 'II 112 

X -

811 

70 

73 

30 

36 

' "ANliE 

Z7 zuou 

,, 21J2i'I 

Zl 21 lll'tl 

3 209'101 

l'I 21000 

.­
(Jl 
C) 
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MISSION SHADOW TIMELINE 



• :: 

________ _____ _ ___ "----" __________ - ---- ----------- -- - --- ____,.-- • 
t 

TABLE VIII . - MI SSION.SHADOW TIMELINE 

(a) CSM 

(\ - .l..1--GH_T_l-NG CoN_o_µ'.-J 0.1'4 . ~-0-R-~ --1------

~1 JAN 71 EOt TO TL! lr.NITION L&Z 7.,. I 

YEH _!_".I j _UNL i<iH_T AT .PHA~~ INHIAU~ ---- - -------

_ ____ll HE SP EN f_j N__li_(i__IJl!!L o • 
DAYS HRS HINS SECS DAYS HRS HINS SECS 

Z< 

VEH ENTERING EARTH PENU~BRA 0 a 16 'IS• I 
- ·- ----- ---- --------- --

0 0 0 •·7 
- -------- ----

0 0 " S3 .a yE-H ENTiRING -EARTH -UHBR-A -

0 0 3' 37.• 
- - ·--··--··· - --- ------- - --

YEH ENTERING EARTH PENU•BRA 0 0 S3 u .s 

0 0 0 11,3 

YEH ENTERING SUNLIGHT 0 0 53 39,7 

0 0 51 ll•Q ...-- -

YEH ENTERING EARTH PENU"BRA D 'l'f s.z,7 w 

__ .u_ . .J &..!L-1.L . ____ ll.-J _ t.Q.JlU ---U& 7Z•I 

YEH l N 51Uil..J_JaH L AT PHA-5£-~-Tl-A-fl--O-l<I-- -- -

- --1'l-M£ -Ut-H-l--l.,.-ai-G+ON- ----- - ---- O• 

DAYS HRS HINS SECS DAYS HRS HINS SECS 
Z< ------ - - ------



( \ L. l GHTl NG CO NOlUQ N fO-R .. V-tJL-1-

J.L..l.AJIL _l__L__ - 111£ R T 0 L. 0 I I G N IT I 0 N LA I 72ol 

YE H IN SUNL.IGHT AT P~ ASE INlTIATION 

DAYS HRS HINS ~EC~-
{ l~~--S,E.N T_JN R_~!Hl!JL ______ _ 

DAYS HRS MIN S SECS 

YEH ENTERING L.UNAR PENUMB~A 3 9 39 "•" 
·------

0 0 0 S'I oZ 
. -·-·- -- --·- - - ·-·· -·------

9 '10 lOt6 yEH ENiEil~G LUNAR UMBRA l 

a 0 SS 27ol 

YEH ENTERING L.UNAR PENUMBRA l 10 ls 37.7 

0 0 0 p,J 

v.EH ENTERIN' SUNLl,HT l 10 JS s 1.0 

. _________ JI JAN 71 __i.Q.L.JILJUU __ l.UJ_ll.O.M_ L&Z 12. 1 

V.EH ... HI SUtil.l1iHt AT eHASE...!.Nl--T--t-A l 1.Q.N . ---- -

Ti ME SPENT IN IHi.G I ON °, 

YEH ENTER ING LUNAR PENUll&RA ; 
- -

--
YEH ENTERING L.UNAR UMBRA 

- -- -·-·--· ---
VEH ENTERING LUNAR PENUNBRA 

VEH ENTERING SUNLIGHT 

VEH ENTERIN G L.UNAR PENUIBRA 

VEH ENTERING LUNAR UMBRA 

---
YEH ENTERING LUNAR PENUMBRA 

VE H E:NitRINCi SUNL i CiHT 
- --- ------ -· --- --

(_ 
f 

CAYS NR S KIN S SECS DAYS HRS KINS SECS " 

l 11 SB '13t6 
------

0 0 0 lloi 
·-···- ---· ---

l 11 SB 57 , 'f 

0 0 'l'f 'l'I oO 
---- ·- - --·- -·-- ------------

3 12 'fl '11 •'I 
--·-------- ----

0 0 0 1s.1 

l 12 'fl S7'0 
- ----- --·--·-- - · 

0 I 23 I Doi 
-----. - ·--·------

l l'f 7 7, I 

0 0 0 l I o l 
. ---------· ---· -----· 

l l'f 7 1s.s 
-- ---

0 a 'f'f 'IS o I 

3 l'I S2 '·' 
0 0 D Sol 

-- - ---
l l'I sz 11, 7 

- - --- ---------·--- -- ---

... .,,_______, 

·- --··-· --- - - ·- - ---- ·--

~ ' -._.../ 

..... 
l;,Jl 

lf:'o 

____,-



( ~ 
,,.---,_ -~ 

1 
(1 ___ --~VI L'-OJUU+J..81L£ o R y II H I 

ll JAN 71 001 TO LH SEP IGNITION LAZ 72al 

yEH !_~_ ~~~L_l!!!L _ A_T ___ P_!i~g ___ l_lti _LLH I QN ______ --------· 

----- - --- ---------------- --------·--- ___ ----- ----------- -----------l.IM E SPENT IN REGION 01 

OATS HRS "INS secs OATS HRS MINS SECS 
ZI ---- ------------------------- --------------------------------------------

VEH ENTERING LUNAR PENU•BRA l IS S7 371'1 
----------------------- --------------------------------------------------------------------------------------------------------

D 0 0 •1• 
YEH ENTERING LUNAR UMBRA 3 Is 57 'l't1l 

a a 'II 1 a i 't 

YEH ENTERING LUNAR PENUMBRA l " '16 2,1 

a 0 0 I 'I 1 l 

VEH ENTERING SUNLIGHT 3 " 't6 l7 I' 
0 S 3S1S 

-----
VEH ENTERING LUNAR ~ENU~IRA 3 17 SI S21S 

0 0 0 ''t I' 
•17 

-------· 
0 

... 
0 'II ii Ul 

VEH ENTERING LUNAR UMBRA 3 17 S2 

VEH ENTERING LUNAR PENU"BRA J II 'tO 71S 

0 D 0 1117 

VEH ENTERING SUNLIGHT 3 I a '10 1911 

0 s 31I9 
----- - - -------·----

VEH ENTERING LUNAR PENUMBRA J 19 'IS !it I 10 
-- ------ -

0 0 0 17 •I 

VEH ENTERING LUNAR UMBR~ J 19 '16 812 
- ------------- -- - ------

0 0 'ti ·iz 1 I 
-- --=---·-------------

VEH ENTERING LUNAR PENUMBRA 3 20 3'1 20.2 
1: 

-------·- ·-----· --· - ------------



n LIGHTlNG COND!Tilj)l'jFOR V~ j 

Y I M~ §P~NT IM ~~~ION 

OAYS ~RS MINS SECS -~~is-~is Hi~s--ii~s 

0 0 0 '·' ___ ______________ _____ ___ 01 

YEH ENTERING SUNLIGHT l zo J'I z9.s " 
---- -----· 

0 5 21 •• 

VEH ENTERING LUNAR PENUMBRA 3 21 l9 SB,0 

0 0 0 12.0 

VEH ENTERING LUNAR UMBRA l 21 '10 1010 

0 0 '18 1.2 

VEH ENTERING LUNAR PENU~BRA l 22 28 1712 

0 0 0 11.1 

VEH ENTERING SUNLIGHT 3 22 28 2819 

0 s 20,3 

VEH ENTERING LUNAR PENUMBRA 3 23 33 SS1I 

0 0 ... 30o7 
-- -;-- -· 

....., 

0 0 11 I J 

YEH ENTERING SUNLIGHT 'I 0 22 l7ol 

0 5 l 11
• 

VEH ENTERING LUNAR PENUMBRA 'I 28 817 

0 0 0 1017 

VEH ENTERING LUNAR UMBR~ 'I 28 19 I 'I 

0 0 'IB 817 

VEH ENTERINil - LUNAR PENUMBRA 'I 2 "' 2810 

,,,..---. ·· ·----:;.;--....., --------------- ) ---- - -------
- -- - --------· ·---- ----- -

.. 



-- --------· -- -- ----
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-r ,,,.---- ~ 

------ - - - --------- ------ -----· --- -- -------- ----------

() ____ JJ6HTING CONDITION fOR ViH l 

ll JAN 71 CIR TO LOPCI l&NITION LAI 72ol 

_ -----~Vl-LILNAR~ilUR_.__ _ ·------A-L l'.H A 5 E UllTUT ION 
• 

'l ME Sl'i;NT IN REGION O> ------· 
&ATS WR5 MINS SECS OATS HRS HINS 5£tS " 

" 
VEH ENTERING LUNAR P[NUllRA .. 9 52 .... o 

-----··---· 
0 Q 0 11.a 

-~--

YEH ENTERING SUNLIGHT .. 9 52 57o2 

0 I 12 J9o3 
--------- ---· 

YEH ENTERING LUNAR PENUllRA .. 11 5 3615 

0 0 0 9oO 

YEH ENTERING LUNAR UMBRA .. l t s 'tS •s 
·---- --------·-·------

0 0 'tS l•·• 
yEH ENTERING LUNAR PENUllRA 'I l 1 51 22o'I 

0 0 0 ll •2 

yEH ENTERlNG SUNLIGHT 'I ll 51 llo• 
---------------- ------

0 12 't2o7 CJ1 

YEH ENTERING LUNAR PENUMBRA 'I 13 't 1•63 

------- 0 0 0 llot 

VEH----iNTEltlNG LUNAR UMIRA 'I 13 .. 21.1 

0 0 't5 't2 • l 

---yE1r - ENffRTNG LUNAR -PtNuHaR "A - - --~-i""lSo-- , , • 

0 0 0 900 

YEliENTERlNG SUNLIGHT 'I 13 so .... 
----- 3'1o1 • 0 12 

-· --- -- ---YE H ENT-r-lffN<i -LUNA RP ENU-HIR A -- 't ts 2 sz.t 

•O 

.-
-------



- ···- · - ------· 

--, LIGHTING CONOlTIQN fO~ V£M 1 ·-· --. -----· ----- -----·· -·- -----

I I l!i S!!E IH IN BEGION 
----OA YS- HRS-MlN S SECS DAYS HRS MINS SECS 

·- ·- ----- ·--
0 0 0 11.0 

01 -- -----·- ---·- ·--·· ---------
yEH ENTERING LUNAR UMBRA 'I IS 3 J.9 

---- ------------- - -
0 o 'IS 38,9 

VEH ENrERING LUNAR PENU l! BRA 'I IS '18 'IZ ,8 

0 o o 11. 3 
--··-· -----·-···- -- --- --- ·---

VEH ENTERING SUNLIGHT 'I Is '18 S'l •I 

o l IZ lZoS 

VEH ENT~RING LUNAR PENU~BRA " 17 I Z6o6 
----·- -------

o o o i '1 oZ 

YEH ENTERING LUNAR UMBRA 'I 17 l '10 •I 

0 o 'IS li.9 

YEH EN-TERlN_G_ LU-NAR- PE NU-MBR_A ___ ----;;----1-7--;u- -19.7 
·--- --··--· ·-

0 o o 10 •• 
·------ --- ·--· 

VEH ENTERING SUNLIGHT. " 17 '17 30.7 en 
- ·----·- -------------- ·---·- r"\ 

o l 12 '11. Z 
·------ ···-·---

VEH ENTERING LUNAR PENUMBRA 'I 19 o 11 • 8 

o o 0 11. 'I 
·--------YEH ENTERTNGLUNARUHBRA - -- --- -;i · -.-9- 0 ZloZ 

o o 'IS 311•9 

YEH ENTERING LUNAR PENUMBRA 'I l 9 ... z .1 
- --··---- - ----- - - --- ----------- ------

o o 0 10.1 

YEH ENTERING SUNLIGHT 'I 19 '16 ll•D 

-·-- ----- -· ----··- -.. ·--- --

~ ~ ~-- - --- -------; 
" 
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TABLE VIII. - MISSION SHADOW TIMELINE - Concluded 

(c) LM rendezvous 
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TABLE IX.- SYMBOL DEFINITIONS AND COORDINATE SYSTEM DESCRIPTIONS 

EARTH-CENTERED INERTIAL COORDINATE SYSTEM 

The primary reference coordinate system in which all trajectory 
computations are made is a mean-of-epoch system. In this system the 
epoch is the beginning of a Besselian year nearest to the mission base 
time. The beginning of the Besselian (fict itious ) solar year is when 
the right ascension of the fictitious mean sun, affected by aberration 

and measured from the mean equinox, is 1Bh4om. This instant always 
occurs near the beginning of the calendar year and is denoted by the 
notation .0 after the year; i.e., the beginning of the Besselian solar 

year 1960 is January ld. 345 E.T. = 1960.0. The crossover time for 
changing the reference epoch is 180 calendar days into the year (4320 hours 

from O.Oh January 1). This change of epoch time corresponds to 24h 

(midnight) June 29 in a common year and 24h June 28 in a leap year. 

After the reference epoch has been defined, the inertial geocentric 
coordinate system is described by the X-axis coincident with the inter­
section of the mean equatorial plane and the mean ecliptic plane of 
epoch. The intersection of these planes is known as the mean-of-epoch 
line of equinoxes. The X-Y plane is the mean equatorial plane of epoch 
and the Z-axis is coincident with the earth's mean axis of rotation. 

PRINT FORMAT 

The print block headings denote the coordinate system reference or 
other type of vehicle information which is printed immediately below it. 

The following symbol definitions are referenced to the line 
they are printed on under the particular print block heading. When it 
is desired to obtain the definition of a particular print symbol, attention 
should be focused on the print block heading since print blocks which 
have no pertinence to current vehicle activities are deleted, i.e., the 
THRUST block is not printed if the vehicle is not thrusting. The lines 
of the heading print, which appear at the top of the trajectory print 
define the vehicle to which the traj ectory events are related, reference 
body, and appropriate time references. The coordinate system definition 
relative to a given print block is footnoted on the page that the print 
block heading occurs. 



Phase Initiation Print 

Symbol 

VEHICLE CSM INERTIAL MEASUREMENT UNITa 

XIMUX 
XIMUY 
XIMUZ 

YIMUX 
· YIMUY 

YIMUZ 

ZIMUX 
ZIMUY 
ZIMUZ 

VEHICLE CSM IMU MANEUVER ANGLES 

ALPHA, BETA, GAMMA 

Definition 

inertial components of a unit 
vector along the IMU X-axis, 
n.d. 

inertial components of a unit 
vector along the IMU Y-axis, 
n .d. 

inertial components of a unit 
vector along the IMU Z-axis, 
n.d. 

maneuver or torque angles of 
the IMU from its previous 
alignment performed in a 
Y, Z, X order of rotation, deg 

a 
The inertial measurement unit (IMU) or stable member is aligned at 

the beginning of each thrusting phase. The coordinate system in which the 
IMU. is aligned is always the earth-centered inertial defined above or its 
parallel selenocentric coordinate system. 
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Heading Print 

Symbol 

CSM/MOON REF./PHASE 

MEAN-OF-EPOCH (YEAR) 

(DATE) 

HRS MINS SECS G.M.T. 

T HRS FROM LAUNCH 

HRS MINS SECS G.E.T. 

RAGR 

PHASE ELAPSED TIME SECS 

RESTART COORDINATES (ER AND 
ER/HR 

RXYZ 

RDXYZ 

GD(N) THRUST*** 

ENGINE IGNITION (or CUTOFF) 

Definition 

vehicle identification/reference 
body (earth or moon)/phase 
identification number 

year to which epoch is referenced 

calender date of trajectory print 

Greenwich mean time of day 

time in total hours from launch 

time from launch in hours, min­
utes, and seconds (ground 
elapsed time) 

right ascension of the Greenwich 
mer idian, deg 

the elapsed time in seconds from 
the beginning of a trajectory 
phase 

inertial position coordinates 
with r espect to the r eference 
body (earth or moon) in double 
precision, e.r. 

inertial velocity coordinates 
with respect to the reference 
body in double precision, e.r./hr 

guidance identification (N) used 
during a thrusting phase GD4 
indicates external 6V guidance 

thrust subtitle indicating the 
initiation or termination of 
a thrust 



Symbol 

THRUST 

THETA 

BE'l1A 

PROP, PRPNT 

TM 

VELG 

TACC 

BARC 

DELV 

MASS 

MSFL 

SPI 

VEX 

VRX, VRY, VRZ 

VDX, VDY, VDZ 

TGO 

FC 

176 

Trajectory Print 

Definition 

angle between the thrust accelera­
tion vector and the local hori­
zontal plane, deg 

,azimuth of the thrust accelera­
tion vector with respect to 
the projection of the velocity 
vector into the local horizon­
tal plane, deg 

total propellant consumed during 
phase, lb 

thrust magnitude, lbf 

velocity to be gai ned to achieve 
the magnitude of the required 
velocity, fps 

thrust acceleration, ft/sec2 

range angle or burn arc, deg 

velocity gai ned during thrust 
period, fps 

instantaneous mass of the ve­
hicle, lb 

mass flow rate of propellant, 
lbm/sec 

specific impulse, sec 

exhaust velocity, fps 

inertial components of the 
velocity required, fps 

inertial components of the 
velocity to be gained (VELG), 
fps 

time to go to thrust cutoff, sec 

commanded thrust, lbf 
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Symbol 

GMLP 

GMLY 

PLCHNG 

PANGFV 

TDELV 

SELENOCENTRICa 

XL, YL, ZL 

DXL, DYL, DZL 

RL, DECL, RAL 

VL, PTHL, AZL 

SELENOGRAPHICb 

XS, YS, ZS 

,~ ~~~~~~~~ 
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Definition 

engine gimbal angle about Y-axis, 
deg 

engine gimbal angle about Z-axis, 
deg 

total orbital plane change since 
thrust initiation, deg 

pitch angle from vertical, deg 

total velocity increment applied 
since the beginning of the case, 
fps 

coordinates of vehicle position, 
n. mi. 

coordinates of vehicle velocity, 
fps 

radius, declination, right as­
cension, n. mi., deg 

velocity, flight-path angle, 
azimuth, fps, deg 

components of vehicle position, 
n. mi. 

aThe axes of the selenocentric coordinate system are directed 
parallel to those of the inertial geocentric system. 

bThe selenographic equatorial plane is perpendicular to the lunar 
axis of rotation. The X-axis of the system lies in the equatorial plane 
and is directed through the moon 's prime meridian. The Z-axis is directed 
perpendicular to the equatorial plane a long the lunar axis of rotation. 
The Y-axis completes the standard right-handed coordinate system. Alti­
tude is the distance above the mean spherical moon. Longitude is positive 
eastward from the X-axis of the rotational selenographic reference frame . . / 
Latitude is the angle b etween the position vector and the lunar equator. · 
The system is fixed in the moon and rotates with it. 

-·-

I 
J 
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Symbol 

DXS, DYS, DZS 

ALTS 

LATS 

LONS 

VRS 

PTR 

AZR 

LTS 

LNS 

LTE 

LNE 

DSMP 

RSMP 

LIN 

LAN 

LAP 

DR 

TRALT 

RP ALT 

AP ALT 

Definition 

components of vehicle velocity, 
fps 

altitude, n. mi. 

latitude, deg 

longitude, deg 
' / 

velocity vector magnitude, fps 

flight - path angle, deg 

azimuth, deg 

selenographic latitude of the 
sun, deg 

selenographic longitude of the 
sun, deg 

selenographic l atitude of the 
earth, deg 

,selenographic longitude of the 
earth, deg 

declination of the sun with 
respect to the earth-moon 
plane, deg 

right ascension of sun with 
r espect to the earth-moon 
coordinate system, deg 

selenographic inclination of 
the flight plane of t he ve­
hicle, deg 

selenographic longitude of the 
ascending node, deg 

selenographic argument of peri­
apsis, deg 

radial component of velocity, 
fps 

altitude above radius of LLS 

perigee altitude above radius 
of LLS 

apogee altitude above radius 
of LLS 
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GEOGRAPHIC a 

ALT 

LAT 

LON 

--
VE 

PTE 

AZE 

EARTH-MOON PLANEb 

XMP, YMP, ZMP 

DXMP, DYMP, DZMP 

179 

Definition 

geodetic altitude, n. mi. 

geodetic latitude, deg 

geographic longitude, deg 

rotational velocity, fps 

rotational flight-path angle, deg 

rotational azimuth, deg 

position of vehicle with respect 
to current reference body, n. mi. 

velocity of vehicle with respect 
to current reference body, fps 

aThe geographic or earth-fixed coordinate system is defined such 
that the Z-axis is directed along the earth's rotational axis, positive 
north, the X-axis passes through the Greenwich meridian and lies in the 
equatorial plane, and the Y-axis completes the standard right-handed 
system. The velocity components are referenced to a rotating earth, 
and the geodetic latitude and altitude are computed separately as a 
function of declination. The equatorial plane is the same as described 
for the geocentric inertial coordinate system. 

bThe earth-moon plane coordinate system is defined by the instantan­
eous radius and velocity vectors of the moon at the particular time in 
question. The X-axis lies along the earth-moon line, positive toward 
the earth from the moon. The Z-axis is normal to the earth-moon plane, 
parallel to the moon's angular momentum vector, positive in a northerly 
direction. The Y-axis completes the standard right-handed system. The 
right ascension is the angle measured in the earth-moon plane from the 
earth-moon line (X-axis) to the projection of the radius vector in the 

·earth-moon plane. The declination is the angle between the radius 
vector and the earth-moon plane. This coordinate system is redefined at 
the beginning of each computational cycle and is centered in the current 
reference body. 



Symbol 

VT 

SEASV 

TR ALT 

GEOCENTRIC a 

x, y ' z 

DX, DY, DZ 

R 

DEC 

RA 

v 

PTH 

AZ 

180 

Definition 

tangential component of velocity, 
fps 

sun elevation angl e at sub-vehicle 
point, deg 

veh icle altitude above l unar l anding 
site radius, n. mi . 

inertial components of vehicle 
position, n. mi. 

inertial components of vehicle 
velocity, fps 

radius magnitude, n. mi. 

declination, angle between 
radius vector and the equatorial 
plane, positive northward, deg 

right ascension, angle between 
the vehicle meridian and ver­
nal equinox (X-axis ), deg 

velocity ~agnitude, fps 

flight -path angle measured posi­
tive up from the l ocal hori ­
zontal plane, deg 

azimuth, the angle between the 
projections of the vehicle 
meridian and the velocity vec­
tor in the l ocal horizontal 
plane, measured from the north 
toward east, deg 

aThe geocentric coordinate sys t em is the basic earth-centered 
inertial program coordinate system defined above 
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Symbol 

RMP, DEMP, RAMP 

VMP, PTMP, AZMP 

XME, YME, ZME 

DXME, DYME, DZME 

DIA a 

LIA 

DOA 

LOA 

DRP 

LRP 

PLANETARY COORDINATESb 

XM, YM, ZM 

DXM , DYM, DZM 

181 

Definition 

radius, declination, and right 
ascension with respect to current 
reference body, n. mi. and deg 

velocity, flight-path angle, and 
azimuth, fps and deg 

position coordinates of vehicle 
with respect to the earth, 
n. mi. 

velocity coordinates of vehicle 
with respect to the earth, fps 

declination of incoming asymptote, 
deg 

right ascension of incoming 
asymptote, deg 

declination of outgoing asymp­
tote, deg 

right ascension of outgoing 
asymptote, deg 

declination of the periapsis 
vector, deg 

right ascension of the periapsis 
vector, deg 

inertial geocentric position 
coordinates of the moon, n. mi. 

inertial geocentric velocity 
of the moon, fps 

aThis line is printed only when trajectory is hyperbolic. 

bThe planetary coordinates are always referenced to the earth. 



Symbol 

RM, DEM, RAM 

LOM, VM, ARGM 

XSUN, YSUN, ZSUN 

RAS, LOS, DES 

GEOCENTRIC OSCULATING 
ELEMENTS 

SMA 

ECC 

INC 

RAN 

APF 

RP 

VH 

RNMP 

APMP 

INMP 

182 

Definition 

radius, declination, and right 
ascension of the moon 

longitude, velocity, and argu­
ment of the moon 

pdsition of the sun in i nertial 
geocentric Cartesian coordin­
ates, n. mi. 

right ascension, longitude, and 
declination of the sun 

semimajor axis, n. mi. 

eccentricity, n.d. 

inclination of vehicle flight 
plane to the earth equatorial 
plane, deg 

right ascension of the ascending 
nqde, . deg 

argument of perigee, deg 

radius at perigee, n. mi. 

hyperbolic excess velocity for 
hyperbola or present escape 
velocity deficit for ellipse, 
fps 

right ascension of ascending 
node in earth-moon plane co­
ordinates, deg 

argument of periapsis vector in 
earth- moon plane coordinates, 
deg 

inclination of vehicle flight 
plane to the earth-moon plane, 
deg 
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S~bol 

APO 

TFP 

TA 

EA 

MA 

SLR 

PER 

MTA 

SELENOCENTRIC OSCULATING 
ELEMENTS 

SMAS 

ECCS 

INCS 

RANS 

APFS 

RPS 

VHS 

RNMPS 

AP MPS 

INMPS 

APOS 

TFPS 

183 

Definition 

apogee radius, n. mi. 

time (G .E.T. ) at which periapsis 
passage occurs, hr 

true anomaly, deg 

eccentric anomaly, deg 

mean anomaly, deg 

semilatus rectum, n. mi. 

period, hr 

maximum true anomaly (360° in 
ellipse, calculated value in 
hyperbola) , deg 

a ll symbols and their units are 
the same as the geocentric 
osculating elements except 
that the reference is seleno­
centric 



Symbol · 

TAS 

EAS 

MAS 

SLRS 

PERS 

MTAS 

GEOCENTRIC (or SELENOCENTRIC ) 
UNIT VECTORS 

WX, WY, WZ 

PX, PY, PZ 

QX, QY, QZ 

SXO, SYO, SZO 

BODY ATTITUDES AND FORCES 

RRAT, PRAT, YRAT 

IGA, MGA, OGA 

XIX a 

lCIY 
·xrz 

184 

Definition 

all symbols and their units are 
:t;he same as the geocentric 
osculating elements except 
that the reference is seleno­
centric 

inertial components of unit an­
gular momentum vector, n.d. 

inertial components of unit 
periapsis vector, n.d. 

inertial components of the unit 
vector in orbit plane normal 
to the periapsis vector direc­
tion, n.d. 

components of the unit vector 
of the outgoing asymptote, 
n.d. (set to zero if trajec­
tory is not hyperbolic) 

vehicle attitude roll, pitch, 
and yaw rates, deg/sec 

vehicle IMU inner, middle, and 
outer gimbal angles, deg 

inertial coordinates of a unit 
vector,along the vehicle 
X-axis; n.d. 

aThe second, third, and fourth lines should be read in column format 
instead of across. 
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ETXa 
ETY 
ETZ 

ZTXa 
ZTY 
ZTZ 

ALO a 
BTO 
GMO 

ALLVa 
BTLV 
GMLV 

ALLI a 
BTLI 
GMLI 

SI!!!_bol 
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Definition 

inertial coordin~tes of a unit 
vector along the vehicle 
Y-axis, n.d. 

inertial coordinates of a unit 
vector along the vehicle 
Z-axis, n.d. 

Euler angles of vehicle orien­
tation with respec\; to its 
attitude at phase initiation, 
taken in the order of pitch, 
yaw, and roll (Y, Z, X rota­
tion), deg 

pitch, yaw, and roll (Euler 
angles) of the vehicle with 
respect to the local horizon-

tal coordinate systemb, deg 

pitch, yaw, and roll of the ve­
hicle with respect to the 
launch inertial coordinate 
system, deg 

aThe second, third and fourth lines should be read in column format 
instead of across. 

bThe local horizontal (or local vertical) coordinate system is 
formed by the X-axis directed along the projection of the velocity vec­
tor in the local horizontal plane, the Z-axis is directed down along the 
negative radius vector and the Y-axis completes the right-handed system. 
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Symbol 

a 
ALS, BTS 

Definition 

vehicle look angles a and s 
to the sun, deg 

ALE, BTE v'ehicle look angles a and s 
·. to the earth, deg 

ALM, BTM Vehicle look angles a and s 
to the moon, deg 

ALEI, BTEI look angles a and s to the 
earth in. the IMU coordinate 
system, deg 

~ehicle look angles or aspect angles of a line of sight or vehicle 
referenced vector are defined as illustrated: 

a 

s 

the angle between the vehicle ·X-axis and the vector, deg 

the angle between the • Z- axis and the projection of the 
vector in the Y-Z plane', l)leasured positive toward +Y, 
deg 

x 
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Symbol 

ASCENT GUIDANCE COORDINATE 

SYSTEMa 

x, y' z 

DX, DY, DZ 

PERTURBATIVE ACCELERATIONS 

SPX, SPY, SPZ 

ENX, ENY, ENZ 

DGX, DGY, DGZ 

ATX, ATY, ATZ 

TRX, TRY, TRZ 

OBX, OBY, OBZ 

11~7 

Definition 

position coordinates 

velocity coordinates 

components of acceleration due to 
presence of other bodies 

central body acceleration (Cowell ) 
or ENCKE acceleration components 

components of acceleration due to 
atmospheric drag and lift 

components of acceleration due to 
thrust and atmospheric body forces 

non-spherical triaxial potential 
acceleration components with the 
moon as reference body 

non- spherical or oblateness 
acceleration components with the 
earth as reference body 

aThe ascent guidance coordinate system is an inertial selenocentric 
Cartesian coordinate system. For steering not in plane, the Y-axis is 
normal to a plan defined by the target position vector and the burnout 
position vector; for steering in plane, it is normal to the plane of the 
target vehicle. The X-axis lies along the position vector at burnout 
and the Z-axis completes the standard right-handed system. 
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Symbol 

.TOPOCENTRIC SIGHTING ANGLES 

ALLH 

BTLH 

ALDLH 

BTDLH 

ALSC 

BTSC 

ALDSC 

BTDSC 

ALIMU 

Definition 

angle between the X-axis and the 
other vehicle line of sight in 
the local horizontal coordinate 
system, deg 

angle between the projection of 
the other vehicle line of sight 
into the Y-Z plane and the negative 
Z-axis in the local horizontal 
coordinate system. The angle 
measured positively from the 
negative Z-axis toward the positive 
Y-axis, deg 

time derivative of ALLH, deg/sec 

time derivative of BTLH, deg/sec 

angle between the X-axis and the 
other vehicle line of sight in 
the vehicle attitude coordinate 
system, deg 

angle between the projection of 
the other vehicle line of sight 
into the Y-Z plane and the 
negative Z- axis in the vehicle 
attitude coordinate system . The 
angle is measured positively from 
the negative Z- axis toward the 
positive Y- axis, deg 

time derivative of ALSC, deg/sec 

time derivative of BTSC, deg/sec 

angle between the X- axis and the 
other vehicle line of sight in 
the IMU coordinate system, deg 

r 

( 

( 
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Symbol 

BTIMU 

ALDIMU 

BTDIMU 

ALWDl 

ALWD2 

ALELH 

BTELH 

ALEDLH 

PHI 

Definition 

angle between the projection of 
the other vehicle line of sight 
into the Y-Z plane and the negative 
Z- axis in the IMU coordinate system. 
The angle is measured positively 
from the negative Z-axis toward 
the positive Y-axis, deg 

time derivative of ALIMU, deg/sec 

time derivative of BTIMU, deg/sec 

angle between the center of 
window 1 and the other vehicle 
line of sight, deg 

angle between the center of 
window 2 and the other vehicle 
line of sight; deg 

angle between the X-axis and the 
earth line of sight in the local 
horizontal coordinate system, 
deg 

angle between the projection of the 
earth line of sight into the 
Y-Z plane and the negative Z-axis 
in the local horizontal coordinate 
system. The angle is measured 
positively from the negative 
Z- axis toward the positive 
Y-axis, deg 

time derivative of ALELH, deg/sec 

central angle between the two 
vehicles 
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I EARTH PARKING ORBIT I 
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TABLE X.- EARTH PARKING ORBIT 

****** C SM I EAR TH REF, /PHASE 2-
MfAN-OF-EPOCH 197 1 31 JAN. 1971, .20 HRS , , 31 MINS,, 39.b02 SECS, G,M,T, USNM USFT I StC 

.194333HI003282+000 HRS. FROM LAUNCH 

RFS TAPT CCJOR C, !NATES I ER ANO ER/HR I 

I' XY l 
ROX Y/ 

• 786 502085b2~12 5'34•000 
-, 1, 1 548930 10854 1 21+001 

GEOCENTRIC 
x 2. 7086609+03 y 

3,54393 34+0 3 OE: 

GEOGRAPHIC 
XG 1,7850478+03 YG 
ALT l .0334f54+02 LAT 

EARTH-~CON PLANE 
XMP -3, 2639f43+03 YMP 
R~I P 3.5439334+03 DEMP 
XME -3,2639643+03 YME 

PLANETARY COORDINATES 
XM 1.8814212+05 YM 
RM 1,9912073+05 DEM 

XSUN 5,2557539+07 YSUN 

1.2627081+03 
3.2512007+01 RA 

-2, 3968480+03 ZG 
3.2681551+01 LON 

- 1.00 19 170+03 ZMP 
1.5546111+01 RAMP 

-1.0019170+03 ZME 

5,2224•.119+04 ZM 
1.13072 9 7+01 RAM 

-5,4833566+01 ZSUN 

GEOCENTRIC OSCU LATING FLEMENTS 
SM 3.543B33+03 ECC 4,6680662-08 !NC 

VH -1,0590500+04 RNMP 4,9535755+01 APMP 
TA 1.7105859+02 EA 1.7634452+02 MA 

GEOCENTRIC UNIT VECTO RS 
WX -4.15595C A-OI WY 
~X 4,8332 157-0l QY 

-<. 5140611-01 
-8. 75 36581-01 

****** CSM I EARTH REF, /PHASE 2-

wz 
oz 

0 DAYS t HRS., ll MlNS., 39.b02 SECS. G,f.T. RAGR • 783168995.L.:::J~65+J;., .c: 

• 36bb470 ~841l ll1 83+000 
.395835328 10 2 111 82+001 

.55308282375335693+000 
,99836254492402071-001 

1.9047805•03 
2. 4993724+01 

DX -1.1134174+ 0 4 OY 
V 2,5567727+04 PTH 

1. 9047804+03 
3.0667682+02 

DXG 1,9215413+04 DYG 
VE 2.4244086+0 4 PTE 

9,49&23 10+02 OXMP 
-1.6293544+02 VMP 

9,49823 10+02 OXME 

3.9041810+04 DXM 
1.5513457+01 LOM 

-2 .3777161+07 RAS 

3.2544560+01 RAN 
-3, 2688563+ 01 INMP 
l, 7634452+02 SLR 

4,3719282+03 DYHP 
2,5567727+04 PTMP 
4,37 19282+03 DYME 

-9,7365310+02 OYM 
2.9 71 9655+02 VM 

-4.6 214132+01 LOS 

-6 .2138396+01 APF 
2.7391717+01 APO 
3.5439333+03 PER 

2.3008740+04 oz 
2,4167514-07 AZ 

1,4771824+04 DZG 
4.81269 74-03 AZE 

-2.3306308+04 DZMP 
-4.7156125-07 AZMP 
-2.3306308+04 DZME 

2.9883214+03 OZM 
3.4865069+03 ARGM 
2,3546897+02 DES 

-8.8,762652+01 RP 
3,5439334+03 TFP 
1,4699304+00 MTA 

8,4297330-0 1 PX -7.3498951-01 PY -4 .1295201-01 PZ 
1.1 6 16653-02 SXO 0.0000000 SYO 0,0000000 SZO 

5,80ll869+J<: 
8.845704!>•)1 

5.803(:'.~lt~+OC:. 
8.837341t2+Jl 

-9.5b090!>1t•)j 
l.128~ 910+0t: 

-9 • 56Q'1U~4•03 

1. 50c:ll 93o+v.i 
2 ,480112>3+)1 

-1. 738<55&+01 

3.54393:tl•u3 
-5.2570 561-01 

3,rnovooo+o 2 

-5.378£99:>-Jl 
o.ooooooJ 

MEAN-OF-EPOCH 1971 31 JAN, 1971, 20 HRS., 34 MINS,, 60,000 SECS, G,M.T. USNM USF T I Ste 

,250000ooooryoooo+ooo HRS. FROM LAUNCH 

•ESTART COORDINATES I ER AND FR/HP. I 

RXYL 
ROXYl 

.b5873142Ql9778974+~00 

-.265345553b00882,5• 0 0 l 

GEOCENTRIC 
x 2.26q6212+03 y 
R 3.5439 130+0 3 DEC 

GEOGRAPHIC 
XG 2.3704 104+03 YG 
ALT 1.032150 1+02 LAT 

EARTH-MOON PLAN E 
XMP -3,0301942+03 YMP 
RMP 3,5439 13Q+ry3 DEMP 
XM" -3,0301942+03 YME 

PLANETARY COORD I NATES 
XM 1.8810991+05 YM 
RM \ ,0912600+~5 DEM 

XSUN 5 .2560Jl2+07 YSUN 

1.9788787+03 
3. 1~46770+01 RA 

-t.855743 7+03 ZG 
3.2114452+01 LON 

- 1.73 33350+03 ZMP 
Q.Q2076S3+00 RAMP 

-\.7333350+03 ZME 

5.2322565+04 ZM 
1.13 2159 7+ 01 RAM 

-5,483 1601+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3. 5•40588+03 ECC b, 39 52425-05 INC 

VH - l. 0590ra4+~4 RNMP 4.Q48294l•Ol APMP 
TA -5.0016325+01 . EA -4,9969,73+01 MA 

GfOCEN TRIC UNIT VECTORS 
WX -4.75767l7-0I WY 
QX - &.78 l 38b0-0l QY 

-2.51 12645-01 
S.0937~93-02 

•••••• CSM I EARTH HF, /PHASE 2-

wz 
Ql 

DAYS, 0 HRS., l4 MINS., 511.999 SECS. G.E:.T. 

.5745984C641452487+000 

.34777397484503308•001 
.5429~737434448453+000 

-.461~5777125209201+000 

1 . 8699435+03 
4 .1097546+01 

DX -1.5423754+04 DY 2.0215075+04 OZ 
V 2,5568327+04 PTH -2.8056454-03 Al 

1.8699435+03 
3.2194336+02 

DXG l,6129498+04 DYG 1,7901771+04 OZG 
VE 2,4245248+04 PTE -2,479655 1- 02 AZE 

6,1056700+02 DXMP 
- 1.50 22953+02 VMP 
6, 1056700+02 OXME 

3.90 91577+04 OXM 
1,5543844+01 LOM 

-2.3776309+07 RAS 

3,2546004+01 RAN 
2.0803721+02 [NMP 

-4, 99~68U+O l SLR 

9,7854432+03 DYMP 
2.5568327+04 PTMP 
9,7854432+03 DYME 

-9,7549700+02 OYM 
2,9638966+02 VM 

-4.6211761+01 LOS 

-6.2 17 3349+01 APF 
2, 7408243+0 1 APO 
3,5440586+03 PER 

8.42<5975-0 1 PX - 5,0181404-02 PY 
-4,7150996-0l SXO 0,0000000 SYO 

-2.0948892+04 OZMP 
-2,8054568-03 AZMP 
-2,0948892+04 DZME 

2.9877987+0 3 OZM 
3.4864066+03 ARGM 
2,3463406+02 DES 

1,5121712+02 RP 
3,5442853+03 TFP 
1 .4 70008 5+00 MTA 

•,6456444-01 PZ 
~.0000000 szo 

-2.b82ij'i~lt():, 

9.7093872.•Jl 

-2.682o99l•J3 
Q. 748Jl.19+.)l 

-l.0911t576+04 
1.1 568041•0.::'. 

-l.QQ1."t5':fb•04 

1. 508b054+0j 
2.483~.HO+)l 

-1.7391910+01 

3.543b.3£l•Jj 
4.5't0,j~5~- 0 i 

3,600000v+IJ 2 

2,590.'13<-)I 
C'.COOJOJJ 

MEAN-OF-EPUCH 1971 3 1 JAN. 1971, 20 HRS., 49 MINS., 60,000 SECS. G.M.T. USNM USFT I Ste 

, 500000000000000+000 HRS, FROM LAUNCH DAYS I RAGJC • 82Ql44458tD9b'tb•) JL 

RESTART COORD IN ATES C ER AND Ek/HR I 

~XY l 
RD XYl 

-.2270 1 7lb950 216050+000 
-.3745056358694 10 13•001 

,989026799975808 83•000 
-.481639849 3540893 1+000 

.16596744491967577+000 
-.22615182261517608+001 

GEOCENTR I C 
x -7.8 183204+02 y 
K 3,543 14 18+03 DEC 

GEOGRAPHIC 
XG 3,285 7405+0 3 YG 
ALT 9,95 100~7+0 1 LAT 

EARTH-~OON PLANE 
XMP -Z.7792498+0 2 YMP 
RMP 3,543 1418+03 DEMP 
XMF -2,7792498+02 YME 

PLANETARY COORDINATES 
XM l.8796487+05 VM 
RM l,9914068+05 OEM 

XSUN 5.2571116+07 YSUN 

3.40A2089+03 l 
9,2835422+00 RA 

1.1962682+03 lG 
,,343262 7+00 LON 

-3,3774088+03 ZMP 
- 1 ,6972256+01 RAMP 
-3.3774088+03 ZME 

5,2764948+04 ZH 
1.1385776+01 RAH 

-5,4822776+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3 . 5467960+03 ECC 1.10 35108-03 INC 

VH -1,0578> 14+0 4 RNMP 4.9342530+01 APHP 
TA -2 ,1014094+01 EA -2, 0991381+01 MA 

5.7158085+02 
l.02< 1993+02 

OX -2. 1768907+04 OY -2,7996303+03 DZ 
V 2.5583753+ 04 PTH -2,2649527-02 AZ 

5. 7158085•02 
2,0005487+01 

DXG -4,9334328+03 uYG 1 ,9801483+04 OZG 
VE 2.4274322+04 PTE -5, 6637511-02 AZE 

- l,0342731+ 03 DXHP 
-q,4704236+01 V MP 
-1,0342737+03 OXME 

3.9314934+04 OXM 
1.5680337+01 LOM 

-2. 3 772482+07 RAS 

3.2581034+01 RAN 
-1.1972117+02 [NMP 
-2. 0968132+01 SLR 

2.3883182+04 DYHP 
2,5583753+04 PTMP 
2.3883182+04 DYME 

-9.8377780+02 OYH 
2.9276589+02 VM 

-4,6201107+01 LOS 

-6.2260028+01 APF 
2,7466416+01 APO 
3.5467915+03 PER 

9,4212150+02 DZMP 
-2.2649338-02 AZMP 

8.42 12150+02 DZME 

2,9854398+03 DZM 
3 ,4859560+03 ARGM 
2.3088445+02 DES 

-l, 1641822+02 RP 
305507099+03 TFP 
1.4717118+00 MTA 

-1. 314553&+U4 
l .21~7i:Jo•J.c. 

-1.314>>37+0• 
l .2)2 7~! iJ+jL 

-9. 1331Jblt7• )3 
1.119.::322•02, 

-9. l33V6't 7• :..!3 

1. 5070506• 03 
2.49817ll+Jl 

- 1.137•999+01 

3.542tid2l+B 
5. 8572201-JI 
3 ,6000000+0<: 



GEOCENTRIC UNIT VECTORS 
WX -4. 1660256-0l WY 
QX -1.1525086-01 QY 

-2.5064623-01 wz 
QZ 

8.4263068- 01 PX - 5.1114205-01 PY 8.5883762-01 PZ -3.3641J09-02 
-4,4673150-Ql -5 . 3744002-0l sxo 0.0000000 svo 0.0000000 szo 0.0000000 

•••••• CSM I EARTH REF. /PHASE 2- 4 
MEAN-OF-EPOCH 1971 31 JAN. 1911, 21 HRS., 4 MINS •• 60.000 secs. G.M.T. USNM USFT I StC 

.15000~000000000+000 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR l 

0 DAYS. 0 HRS •• 44 MINS,, 59.999 secs. G.E.T. RAGR .86674712627066l+J02 

RXYZ 
ROXYZ 

GEOCENTRIC 

-.87652153409241251•000 
-.94522280838330706+000 

.37644470209509274+000 
-.39470418194372714•001 

-.38374190055096001+000 
~ .17069886602243022•001 

x - 3.0181026+03 y 
R 3.5411831+03 DEC 

1.2964505+03 z -1.3216023•03 
1.5675779+02 

DX - 5.4943012+03 OY -2.2942989+04 DZ -9.9222213+J3 
-2.1913673+01 RA V 2.5593330+04 PTH -2.8802337-02 AZ 101471362+)2 

GEOGRAPHIC 
XG 1.1191689+03 VG 3.08 88201+03 ZG 

- 2.2043482+01 LON 
-1. 3216023+03 

1.0083081+01 
OXG - 2.1854469+04 OYG 3.6583720+03 OZG -9.9222213+03 

ALT 9.8864839+01 LAT VE 2.4278632+04 PTE 2.6841901-02 AZE l.16l4999+J< 

EARTH-~CON PLANE 
XMP 2. 7626262+03 YMP 
RMP 3.5411837+03 OEMP 
XME 2.1626262+03 YME 

PLANETARY COORDINATES 
XM 1.8181854+05 YM 
RM l. 9917339+05 DEM 

XSUN 5 • 2582219+07 YSUN 

-1.5265889+03 ZMP 
-2.6959440+01 RAMP 
-1.5265889+03 ZME 

5 • 3206976+04 ZM 
1.1449876+01 RAM 

- 5.4813950+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3.5455314+03 ECC 1.3252930-03 INC 

VH -1.0578933+04 RNMP 4.9153076+01 APMP 
TA -2.2319951+01 EA -2.2290610+01 MA 

GEOCENTRIC UNIT VECTORS 

-1.6054297+03 OXMP 
-2.8924430+01 VMP 
-1.6054297+03 DXME 

3.9538030+04 OXM 
1.5816856+01 LOM 

- 2. 3768654+07 RAS 

3.2565809+01 RAN 
-5. 7069169+01 INMP 
-2.2261868+01 SLR 

1.3279704+04 OYMP 
2.5593330+04 PTMP 
l.3279704+04 OYME 

-9.9204845+02 DYM 
2.8914214+02 VM 

-4.6190453+01 LOS 

-6.2281042+01 APF 
2.1467587+01 APO 
3,5455251+03 PER 

WX -4 . 7649625-01 WY -2 . 5036727-01 
QX 1.2414784-01 QY -9.6814944-01 

WZ 8 . 4277374-01 PX -8 . 1028115-01 PY 
QZ -2 .1708205-0l SXO 0.0000000 SYD 

****** CSM 

2.1769649+04 OZMP 
-2.8803163-02 AZMP 

2.1169649+04 OZME 

2.9830624+03 OZM 
3.4855049+03 ARGM 
2.2713483+02 DES 

-1.1318441+02 RP 
3.5502301+03 TFP 
l.4109248+00 MTA 

-l.6954206-03 PZ 
0. 0000000 s zo 

2.J 795509+03 
8.453.i.089+01 
2.179550~+03 

l.5052986+J3 
2.5130070+)1 

- 1. 737o085+0l 

3.5408325+03 
8.4095981-Jl 
3. 6000000+0 2 

- 4.9255235-0l 
o. 0000000 

I EARTH REF. /PHASE 2-
MEAN-OF-EPOCH 1911 31 JAN. 1911, 21 HRS •• 19 MINS •• 60.000 secs . G.H. T. USNH USFT I Sc~ 

,100000000000000+001 HRS. FROM LAUNCH DAYS, HRS •• 59 MINS., 59.999 secs. G.E.T. RAGR .904349193101473+)02 

RESTART COORDINATES ( ER AND ER/HR l 

RXYl 
RDXYZ 

GEOCENTRIC 

-.61459135208403731+000 
.28365982807322214•001 

-. 628 240 61346 735622•000 
- • 330866411866 728 01•00 l 

x - 2.1166118+03 y 
R 3.5404951+03 DEC 

-2.1636189+03 z - 1.8367955•03 DX 
v - 3.1251532+01 RA -1.3437018+02 

GEOGRAPHIC 

- .53334232792124636+000 
.62684344105945882+000 

1,6488309+04 DY 
2.5593386+04 PTH 

-1.9232288+04 DZ 
1.2231052- 02 AZ 

XG - 2.1474817+03 YG 2.1329764+03 ZG 
-3.1417632+01 LON 

- L.8367954+03 DXG -1.8411834+04 DYG -1.5390323+04 DZG 
ALT 9,9680548+01 LAT 

EARTH-MOON PLANE 
XMP 2 , 9434881+03 YMP 
RMP 3.5404957+03 DEMP 
XME 2,9434881+03 YME 

PLANETARY COOROINATES 
XM l.81b7098+05 YH 
RM 1.9919714+05 OEM 

XSUN 5,2593320+01 YSUN 

l. 9018882+03 ZMP 
- 8,1806666+00 RAMP 

1.9018882+03 ZME 

5.3648654+04 ZM 
1.1513897+01 RAM 

-5.4805121+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3.5441680+03 ECC 1.0579111-03 INC 

VH -1 , 0582391+04 RNMP 4.8885691+01 APMP 
TA 1.16.54078+01 EA 1.1641312+01 HA 

GEOCENTRIC UNIT VECTORS 

1.3519424+02 VE 2.4272082+04 PTE -1.6292269- 02 AZE 

- 5.0319464+02 DXMP 
3.2867881+01 VMP 

-5 .o 319464+0 2 DXME 

3. 9760866+04 DXM 
1,5953404+01 LOH 

-2.3764826+07 RAS 

3.2547930+01 RAN 
-2,9591152+01 INMP 

h 1629081+01 SLR 

- 1.1081814+04 OYHP 
2. 5593386+04 PTHP 

-1.1081814+04 DYME 

-1.0003099+03 OyM 
2.8551842+02 VM 

-4.6179801+01 LOS 

-6.24l646i+Ol APF 
2.7518102+01 APO 
3.5441639+03 PER 

2.0141044+04 OZMP 
1.2230910-02 AZMP 
2.0141044+04 DZME 

2.9806664+03 DZM 
304850536+03 ARGM 
2,2338522+02 DES 

-8.6296919+01 RP 
3.5479174+03 TFP 
l.4700764+00 MTA 

3.6430559+03 
8.0406261+01 

3. 643e>:>5 a+o3 
7.9878o76+Jl 

l .12495iHi+01t 
6. 3634230+01 
1.124,588•04 

1. 503531 ••D:l 
2.5218404+)1 

-1. 7313172+01 

3.540'tl8oi'J3 
9.5251212-Jl 
3. 600000J+02 

WX - 4. 7685358- 01 WY 
QX 5.1032864- 01 QY 

-2.4911854-01 wz 
QZ 

8.4294166-01 PX -7.1566425-01 PY -4.4614611-01 PZ -5.3688111-01 
-8.5927711-01 3 ,4 747556-0 2 S XO O.O 000000 S YO 0. 0000000 S ZO 0, 0000000 

****** CSM I EARTH REF. /PHASE 2-
MEAN-OF-F.POCH 1971 31 JAN. 1911, 21 HRS •• 34 MINS., 60.000 secs. G.H.T. USNM USFT I SEC 

,125000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR l 

0 DAYS, HRS •• 14 MINS •• 59.999 secs. G.E.T. RAGR .94195246ll32286+J02 

RXY Z 
RDXYZ 

GEOCENTRIC 

.28628144073248461+000 
• 36692830613 995526•001 

-.91972126615299549+000 
.77017049907926341+000 

-.1269Cl34691828712+000 
.23075020448735216•001 

X 9,6593426+02 Y -3.3140949+03 Z -4,3103980+02 DX 2.1328459+04 DY 4.4802615+03 OZ 
R 3.5422572+03 DEC -7.0871489+00 RA -1.3711265+01 V 2.5590621+04 PTH 3.1408281-02 AZ 

GEOGRAPHIC 
XG -3.4311805+03 YG -7.3645909+02 ZG -4.3703919+02 OXG 2.5816558+03 DYG -2.0076129+04 DZG 
ALT 9.8500211+01 LAT -1.1330926+00 LON \,9209349+02 VE 2•4282090+04 PTE 7.5239718-03 AZE 

EARTH-~OON PLANE 
XMP 1.5767655+01 YMP 
RMP 3.5422513+03 DEMP 
XME 7.5167655+01 YME 

PLANETARY COORDINATES 
XM 1.8752221+05 VM 
RM l. 9922093+05 DEM 

XSUN 5.2604420+07 YSUN 

3. 3575940+03 ZMP 
1.8538582+01 RAMP 
3. 3515940+03 Z HE 

5.4089977+04 ZM 
l, 1577837+01 RAM 

-5.4796290+07 ZSUN 

GtOCcNTR!C OSCULATING ELEMENTS 

1.1262365+03 OXMP 
8.8707278+01 VMP 
1.1262365+03 DXME 

3, 9983439+04 OXM 
1.6089979+01 LOM 

-2.3760996+07 RAS 

-2.3984368+04 DYHP 
2.5590621+04 PTHP 

- 2.3984368+04 DYME 

-1.0085620+03 OYM 
2,8189473+02 VM 

-4,6169148+01 LOS 

-2.3330810+03 DZMP 
3.1408146-02 AZMP 

-2.3330810+03 DZHE 

2,9782521+03 DZM 
3.4846020+03 ARGH 
2.1963560+02 DES 

SMA 3,5469313+03 ECC 1.4272356-03 INC 3.2583098+01 RAN -6.2493766+01 APF -3.5862761+01 RP 

l. 341<82 8+04 
5.8ll:l172+01 

l.34l2827+J4 
5.611<0H+Jl 

B.613J.7.2£.+J3 
6.9218052+01 
8.613! 122+)3 

1.5017551+03 
2.5420694+)1 

-1. 7370<58+01 

3.54ldb90+J~ 

' I 

) 



) 

) 

) 

J 

VH 
TA 

-1.0576161+04 RNMP 
2.2619111+01 EA 

GEOCENTRIC UNIT VECTOPS 
WX - 4.77b4R06- 0l WV 
OX 8.7624982-01 QY 

•••••• CSM 

4. 8751462+01 APMP 
2.2586866+01 MA 

- 2 .48713 88- 01 
-2.0424141-01 

WI 
Ql 

195 

2 .0765102+01 INMP 
2. 2555458+01- · SLR 

2•7572802+01 APO 
3.5469239+03 PER 

3.5519936+03 TFP 
1.4717%0+00 MTA 

8.4 261128- 01 PX - 6.3549761-02 PY -9.4679819- 01 Pl 
4.3643061-01 SXO 0.0000000 SYD 0.00000~0 SZO 

1.1577860+00 
3.600000J+) < 

-3.1549100 -0 1 
0.0000000 

I ""RTH REF. /PHASE 2-
M~AN-UF-EPOCH 1911 31 JAN. 1971, 21 HRS., 49 MINS •• 60.000 secs. G.M.T. USNM US FT I SEC 

• 150001000000000+001 HRS. FROM LAUNCH DAYS, HRS., 29 MINS., 59.999 secs. G.E . T • RAGR .979555128>63098+)) 2 

RESTA RT CC'ORDIN4TES ( ER AND ER/HR I 

RXY l 
RDXYZ 

GEOCENTRIC 

.ae96179o401524829+ooo 

.68946D4 2492414 2 5 5+ 000 
-.3125183458 2003499+000 

.404&7069900251449+001 
.41193247385665995+COO 
.15831506902855382+001 

x 3.0637851+03 y - 1.0762924+03 l 1.41 86681+03 
2.3599144+01 RA - 1.9356120+01 

OX 4.0076300+03 DY 2 .3522313+04 OZ 
R 3.5436991+03 DEC V 2.5574289+04 PTH 1.0598018- 02 AZ 

GEOGRAPHIC 
XG -1.4899745+03 VG -2.8853353+03 ZG 1.4186680+03 OXG 2.1462830+04 OYG -6.5644714+03 DZG 

VE 2.4257562+04 PTE 6.8046814-02 AZE ALT 1.0162337+02 LAT 2.3736554+01 LON 2 .42h8837+02 

EARTH-~CON PLANE 
XMP - 2.8729268+ 0 3 YMP 
RMP 3.5436991+03 DEMP 
XME -2.9729268+03 YME 

PLAN ETARY COORDINATES 
XM 1.8737221+05 YM 
RM 1.9924475+05 OEM 

XSUN 5 .2615518+07 YSUN 

1. 33 6 7446+ 03 ZMP 
2.6597253+01 RAMP 
1. 3367446+03 ZME 

5.4530936+04 ZM 
1.1641696+01 RAM 

- 5.4787458+07 lSUN 

GEOC ENTRIC OSCULATING ELEMENTS 
SHA 3 .~452844+03 ECC 4 .8389853-04 INC 

Vii -l.C585134+Q4 Fl~'-'P 4.8550909+01 APMP T• 2.2485q65+0l EA 2.2472909+01 MA 

GEO CE NT RI C UNIT VECTORS 
WX -4.7750158- 01 WY 
QX 4 . 7527412-01 QY 

•***** CSM 

-2 . 4836414-01 
7. 3175654- 01 

wz 
Ql 

1.58 65716+03 DXHP 
l.55047q0+02 VMP 
!.5805716+03 OXME 

4.0205748+04 DXM 
1.62 2658!+01 LOH 

- 2.37 57166+07 RAS 

3.25 63287+01 RAN 
8.2223316+01 INMP 
2.2462312+01 SLR 

8.4279743-01 PX 
4.8 550570-01 sxo 

-1.2063561+04 DVMP 
2.5574289+04 PTMP 

- 1.2063561+04 OYME 

-1.0168048+03 QYM 
2.7827106+02 VM 

-4.6158495+01 LOS 

-6.2519587+01 APF 
2.7573529+01 APO 
3.5452834+03 PER 

-2.2349327+04 DZMP 
1.0598112-02 AZMP 

- 2.2349327+04 DZME 

2 . 9758193+03 DZM 
3.4841501+03 ARGH 
2.1588599+02 DES 

2.5572495+01 RP 
3.5469999+03 TFP 
1.4707711+00 MTA 

7.3899034-01 PY -6.3238955-01 PZ 
0.0 000000 SYD 0 . 0000000 SlO 

9.202;878+0; 
6.688'tJ54+Jl 

9.202:rn76+J3 
i.5550124+ 0 1 . 

-3.0037l2 2+03 
9.7553024+01 

-3.003722l+ :JJ 

1. 499969 8+ J 3 
2.557'945+)1 

- l.736734>+ Dl 

3.543~b89+ 03 
1. 408t.30b+JU 
306000000+02 

2.323<886 - Jl 
0 .000000(1 

I EARTH RtF. /PHASE 2-
Mf.AN- CJF - EP OCH 1971 31 JAN. 1971, 22 HRS •• 4 MINS., 60.000 secs. G.M.T. USNM USFT I Sec 

.175001000000000+0 0 1 HRS. FROM LAUNCh 

RESTART COORDINATES ( ER AND ER/HR I 

RXY Z 
RDXYZ 

.569 68 383722954723+000 
-. 300009 05944 614902+001 

GEOCENTRIC 
x l.961 9 533+03 y 

3 .5438 864+03 DEC 

GEOGRAPHIC 
XG l 08928 602+03 VG 
ALT 1.0293 6 71+02 LAT 

EARTH- ~CON PLAN E 
XMP -2 .8537255+03 YMP 
RMP 3 ,5438864+03 OEMP 
XME -2 .8537255+0 3 YM E 

PLANET A RY COnRD INA TES 
XM l . •n22 oq9+05 V'-1 
RM 1. 9926860+05 DEM 

XSUN >.2626,13+07 YSUN 

2. 33<;9979+ 03 l 
3.0495349+01 RA 

- 2. 3962326+03 ZG 
3.0658970+01 LON 

-2.0635490+03 ZMP 
6 .4225340+00 ~AMP 

-2.0635490+03 ZME 

5.4971538+04 ZM 
1 . 1705477+01 RAM 

-5.4778624+07 ZSUN 

GEOCENT RIC nsCULATJNG ELEMENTS 
SMA 3. 5442717+03 ECC l.2782J13-04 INC 

VH -l.0589l8l+ry4 RN"1P ~.8289845+01 APMP 
TA -3 .l76~ q 74+01 EA -3.1750593+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.77927q6- 0l WY 
QX - ; .7125070-01 QY 

****** CSt-i 

-2. 4711520- 01 
£.5553349-01 

Wl 
Ql 

DAYS, HkS., 44 MINS., 59.999 secs. G.E.T. RAGR ol01715779o9>J9l+JJ3 

.o794550102t295566+ooo 

.31194300308162775+001 
.52219664274306542+COO 

- .78651157611756309+000 

I. H841 0 5+0 3 
5 ,0022107+01 

OX - 1.7438'-41+04 DY 1.8132326+04 OZ 
2.5569287+04 PTH - 3.8536975-03 Al 

1. 7984104+03 
3.0630632+02 

OXG 2.0233895+04 DYG 1.2554761+04 DZG 
Vf 2.4247341+04 PTE -3.9859311- 02 AZE 

l.9641829+02 OXMP 
- 1.4412904+02 VMP 

3.96418 29+02 OXME 

4.0427793+04 OXM 
1.6363212+01 LOH 

-2.37 53335+07 RAS 

).25 4q93o+Ol R4N 
1.9781185+02 JNMP 

- 3.1746739+01 SLR 

"·42 q2281-01 PX 
-4.1907614-01 sxo 

1.2 309736+04 OYHP 
2.5569287+04 PTMP 
1.2309736+04 DYHE 

-1.0250381+03 OYM 
2. 7464743+02 VM 

-4.6147844+01 LOS 

-6.2658534+01 APF 
2.7628652+01 APO 
3 . 5442714+03 PER 

1.1183494-01 PY 
0.0000000 SYD 

- 1.9231100+04 OZMP 
-3.8531081-03 AZMP 
- 1.9231100+04 OZME 

2.973368!+03 OZM 
3.4836978+03 ARGM 
2.1213637+02 DES 

l.4116016+02 RP 
3.5447246+03 TFP 
1.4701409+00 MTA 

9.3468533-01 PZ 
0.0000000 szo 

- 4 . 57l 7 ~1io+ o,; 

l.019B7 2+J2 

- 4.5717o10+J; 
1.02&:::H>9bt0~ 

-l .1507 5 4&+ 0 't 
1.169£ 915+ 0£ 

-1.1507!>1'.tb+J't 

1.498175,J,tJ:S 
2.572Jlol+JJ. 

-l. 7364429+Jl 

3e543 1utH+.)3 
1. 879b't49• 00 
3.60000.JIJ+ .12 

3.374£5&b- Oi 
O. OOOOvOu 

I EARTH REF. /PHASE 2-
MEAN- DF- EP OCH 1971 31 JAN. 1971. 22 HRS •• 19 MINS •• 00.000 secs. G.M.T. USNM USFT I Ste 

• 2oooo ooooooccoo+no1 HRS. FROM LAUNCH 0 DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR • I0547o046J4247 <: +OJJ 

RESTART COORDINATES ( ER ANO Ek/HR I 

RX't' l 
ROXYZ 

-.340990J00731!00i!+OOO 
- • 3 5780311b18996919•001 

.96648036381657031+000 
- .10481774145975163+0CI 

.89349512004547416-001 
- .23396493795896734+001 

GEOCENTRIC 
-1.1743469+0, y 

3.5429721+03 UEC 

GEOGRAPHIC 
XG 3 .5211672+03 VG 
ALT 9 . <126050+01 LAT 

EARTH-~CON PLANE 
XMP 1.1408~45+02 YMP 
RMP 3.5429721+03 DEMP 
XM E 1.1408•45+02 YM E 

PLAN E T~RY COORDINATES 
XM 1.8706855+05 YM 
RM 1.9929248+05 DEM 

XSUN 5.2637708+07 YSUN 

3 . 3284941+03 z 
4.9825235+00 RA 

2 . 4360722+02 ZG 
5.0149870+00 LON 

- 3.3283152+03 ZMP 
-1.9954)15+01 RAMP 
- 3.3283152+03 ZHE 

5.5411774+04 ZM 
1.1769175+01 RAM 

- 5 .4769789+07 ZSUN 

3. 0 77137a+02 
1.0943367•02 

OX -2.0798039+04 DY -6.0927460+03 DZ 
V 2.5585769+04 PTH -2.5515287-02 AZ 

3.0771377+02 
3. 9 576253+00 

DXG - 2.1424411+02 DYG 2.0109556+04 OZG 
VE 2.4277393+04 PTE -4.5143329-02 AZE 

-1.2091128+03 OXMP 
- 8.8036757+01 VHP 
-1,2091128+03 OXME 

4.0649571+04 OXM 
106499872+01 LOM 

- 2.3749503+07 RAS 

2.3990320+04 QyMP 
2.5585769+04 PTHP 
2.3990320+04 OYME 

- 1.0332620+03 OYH 
2.7102383+02 VH 

- 4.6137193+01 LOS 

3.7620594+03 OZMP 
- 2.5515758-02 AZHP 

3.7620594+03 OZHE 

209708986+03 OZH 
3,4832452+03 ARGH 
2.0838676+02 DES 

-1. 3591io'it:+04 
I .222•<:H+ 02 

-1. 359'1u S 1+0 .. 
l.242.1.l44+ 0£ 

-8.0587 249+0 3 
l.095b7:>9+ J(: 

- 8.0587249+'3 

1.496,,71.H+Jj 
2.5871339+J! 

- 1. 7361514+01 



GEOCENTRIC OSCULATING ELEMENTS 
SMA 3·5470161+03 ECC 1.2239924-03 INC 

VH -1.0577364+04 RNHP 4 08160521+01 APMP 
TA -2.1361697+01 EA -2.1335740+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.7867440-01 WY 
QX -6.3643736-01 QY 

****** CSM 

-2.4678084-01 
-5.6357883-01 

wz 
QZ 

196 

3, 2584596+01 RAN 
-1.1135692+02 INMP 

·-2.1310225+01 SLR 

8 .4259720-01 PX 
-5.2661785- 01 sxo 

-6.2726607+0 1 APF 
2.7678336+01 APO 
3·5470107+03 PER 

-6.04829 14-0 1 PY 
0.0000000 svo 

- 1.6791944+02 RP 
3. 5513576+03 TFP 
l.4718488+00 MTA 

7 • 8833882-01 Pl 
0.0000000 szo 

3.5420746+03 
2.0871262+00 
3.6000000+02 

-l.127!022-01 
0.0000000 

I EARTH REF. /PHASE 2- 10 
HEAN-OF -E POCH 1971 31 JAN. 1971, 22 HRs •• 34 MINS., 60.000 secs. G.M.T. USNM USFT · I s~c 

• 225000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

DAYS, HRS., 14 MINS •• 59.999 secs. G.e.T • RAGR .109216313085554+003 

RXYZ 
RDXYZ 

GEOCENTRIC 

-.896990417872 17328+000 
-.437102 3~1 01047391+000 

• 249163 8 5387684859+000 
-.41322207110214727+001 

-.436427587552 00358•0 00 
-.14560367921977345+ 001 

x -3.089 1754+03 y 8.5810375+02 z -1.5030276+03 OX -2.5407469+03 DY -2 .4019380+04 OZ 
3.540965 7+03 DEC -2.5117 011+01 RA 1.6447590+02 V 2.5593300+04 PTH -2.6 183537-02 AZ 

GEOGRAPHIC 
XG l.8279692+03 VG 2.6339845+03 ·ZG -1.5030275+03 OXG - 2.0674177+04 DYG 9.5025061+03 OZG 
ALT 0.9120507+01 LAT -2.5261050+01 LON 5.5239586+01 VE 2.4276537+04 PTE 2.7889354-02 AZE 

EARTH-~OON PLANE 
XMP 2.9647171+03 YMP 
RMP 3.5409657+03 DEHP 
X ME 2. 964 7171 +03 YHE 

PLANET~RY COORDINATES 
XM 1.8691489+05 YM 
RM 1.9931640+05 OEM 

XSUN 5. 2648800+07 YSUN 

- 1.1489401+03 ZMP 
-2.6111895+01 RAMP 
-1. 1489401+03 ZME 

5.5851642+04 ZM 
1·1832793+01 RAH 

-5.4760951+07 ZSUN 

GECCENTRIC OSCULATING ELEMENTS 
SMA 3.5450861+03 ecc 1.2488872- 03 INC 

VH -1.0580077+04 RNHP 4.7950244+01 APMP 
TA -2.1491106+01 EA -2,1463907+01 MA 

GEOCENTR JC UNIT VECTORS 

-1.5584697+0 3 OXHP 
-2. 1183235+01 VHP 
- l.5584697+03 OXME 

4.0871080+04 OXM 
l.6636559+01 LOM 

-2.3745670+07 RAS 

3.2561183+01 RAN 
-4.9855780+01 JNMP 
-2. 1437723+01 SLR 

1.0848771+04 OYMP 
2.5593300+04 PTMP 
1.0848771+04 DYME 

-l ·0414763+03 OYM 
2.6740025+02 VM 

-4.6126542+01 LOS 

-6.2757991+01 APF 
2. 7679554+01 APO 
3.5450804+03 PER 

2.2865328+04 OZMP 
-2.6 183348-02 AZMP 

2.2865328+04 OZME 

2.9684108+03 DZM 
3.4827924+03 ARGM 
2.0463714+02 OES 

- 1.0644744+02 RP 
3.5495135+03 TFP 
1.4706477+00 MTA 

-8.4635122+03 
1.1143470+0 2 

-8.4635115+0~ 
l,12660J8+JO< 

3.807ol99+J> 
8.0476007+01 
3.8076199+03 

l .494559:;+03 
2. 601947 8+Jl 

- 1 . 7358598+01 

3.5400587+03 
2.33nH9+JO 
3.6000000+02 

WX -4 ,7850335-01 WY -2.4636097-01 
QX 2.268558 7-01 QY -9.6193327-01 

wz 
QZ 

804281719-01 PX -8.4827527-01 PY -1.1828196-01 PZ -5.16 17673-01 
-1.5238361-01 SXO 0.0000000 SYO 0.0000000 SZO 0.0000000 

****** CSM I EART H REF. /PHASE 2- 11 
HEAN-OF-EPOCH 1971 31 JAN. 1971, 22 HRS •• 47 MINS., 12.376 secs. G.M.T • USNH USFT I S<C 

• 245343771974246+00 1 HRS. FROM LAUNCH 0 DAYS t HRS., 27 MINS •• 12. 376 secs. G.E.T. RAGR •ll2296233452S97+003 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

-.65605470892772620+000 
.26540348815948950+001 

-.57786032850883593+000 -.54083034087973962•000 
.495429 10228484314+ 000 - .34 780968381 734603+00 l 

GEOCENTRIC 
x -2 .2594088+03 y 
R 3.5404310+03 DEC 

GEOGRAPHIC 
XG -9,8411185+02 VG 
ALT 9,9709953+01 LAT 

EARTH-~· OON PLANE 
XMP 3,0619505+03 YMP 
RMP 3.5404370+03 OEMP 
XHE 3.0619505+03 YHE 

PLANETARY COORDINATES 
XM l.8678896+05 YM 
RM l .9933589+05 OEM 

XSUN 5.2657825+07 VSUN 

-1.9901126+03 
-3.1 741559+01 RA 

2.8455227+03 ZG 
-3,1909103+01 LON 

1.6733021+03 ZMP 
-9.7462749+ 00 RAMP 

1.6733021+03 ZME 

5.6209299+04 ZH 
l.!884500+01 RAM 

-5.4753758+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3.5440555+03 ecc 1.0332847-03 INC 

VH - 1.0582672+04 RNMP 4.7732227+01 APMP 
TA 8.8527646+00 EA 8. 8432264+00 MA 

GEOCEN TRIC UNIT VECTORS 
WX -4.78825 16-01 WY 
QX 4.9748993-01 QY 

T~AX TERMINATION 

-2. 4530678-01 
-8.6694026-01 

wz 
QZ 

-l . 8625837+03 OX 1.5427121+04 DY -2.02 17150+04 OZ 
-1. 3862604+02 V 2.5593405+04 PTH 9 .1013573-03 AZ 

-1.8625836+03 
1.0907772+02 

OXG -2.3297798+04 OYG -6 .16.73774+03 OZG 
VE 2.4271735+04 PTE - 1.3795175-02 AZE 

-5.9934439+02 DXMP 
2.8655829+01 VMP 

-5. 9934439+02 OXME 

4.1051129+04 OXM 
l .6747806+01 LOH 

-2.374255 1+07 RAS 

302547905+01 RAN 
-3.0191838+01 !NHP 

8.8341249+00 SLR 

-9.3482539+03 OYMP 
2.5593405+04 PTMP 

-9,348253Q+03 OYME 

-1.0481535+03 OYH 
2.6445157+02 VM 

-4.61 17874+01 LOS 

-6.2873495+01 APF 
2.7724128+01 APO 
3,5440515+03 PER 

2.1086868+04 OZMP 
9.1019231-03 AZHP 
2.1086868+04 OZME 

2.9663728+03 OZH 
3.4024236+03 ARGH 
2.0158589+02 DES 

-8.6771028+01 RP 
3.5477174+03 TFP 
1.4700064+00 MTA 

8.4294190- 01 PX -7.2334655-01 PY -4.3386535-0 1 PZ 
3.0303836-02 SXO 0 .0000000 SYO 0.0000000 SZO 

2.8797832+03 
e.2391207+01 

2.879781J+03 
8.19h~3b+:>l 

1.1089479+04 
6.3917365+0 1 
1.1089479+ 04 

l .4930777+J3 
2.613999>+01 

- 1. 7356224+01 

3.5403935+J3 
2.4l 73049+JJ 
3.6000000+0i 

-5.3 71 !>046-0 l 
0.0000000 

) 



. ., 

) 

( > 

197 

•••••• CSM I EARTH REF, /PHASE 3-
MEAN-OF-EPOCH l97l 3l JAN. l971 0 22 HRS., 41 MINS,, 12,316 SECS, G.H,T, USNM USFT I ScC 

·245343171974246+001 HRS, FROM LAUNCH DAY S t HR S, , l7 MINS,, 12"376 SECS, G,E.T, RAGR ,112296233452&97+003 

RESTART COORDINATES I ER AND ER /HR I 

kXVZ 
•DXYl 

-.65605470892712620+000 
, 26540 Ha 815048 95 0+00 I 

-.57786032850803503+000 -.5408303408 7973962+000 
• 49542910 228484314+000 -,347A096838 1734603+00 1 

GE0CEN1" IC 
x -2.2594088+03 y 

3,541431o+n3 DEC 

GFOGRAPHIC 
XG -0,84lll85+02 VG 
ALT 0,0109953+0 1 LAT 

EARTH-POON PLANE 
XMP 3.0619505+03 YMP 
RMP 3,5404370+03 OEMP 
XHE 3,0619505+03 YME 

PLANEH RY COORDINATES 
XM L .8678896+05 YM 
RM L,99 33589+05 DEM 

XS UN 5,2657825+07 YSUN 

-L,9901126+03 l 
-3,1741559+01 RA 

2.8455221+03 lG 
- 3.l909103+01 LON 

1,67 3302!+03 ZMP 
-9, 7462149+00 RAMP 

L, 6733021+03 ZME 

5.6209299+04 ZM 
1.1884500+01 RAM 

-5 ,4753758+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3, 5440555+03 ECC 1.0332841-03 INC 

VH ~ 1,0582 6 12+04 RNHP 4.1732221+01 APMP 
TA 8,8521646+00 EA 0.0432264+00 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,7002516-01 WY 
QX 4,0740Q93-0l QY 

•••••• CSM 

-2.4530670-01 
-0.6694026- 01 

Wl 
Ql 

-L.8625837+03 DX 1, 5427121+04 OY 
- 1. 3862604+02 V 2.5593405+04 PTH 

- \ ,8625836+03 
1,0 90 7772+02 

OXG -2,3297798+04 UYG 
VE 2,4271735+04 PTE 

-5,9934439+02 OXMP 
2.0655829+0 1 VMP 

-5, 9934439+0 2 OXME 

4,1051129+04 OXM 
1.6747806+01 LOH 

-2,3742551+07 RAS 

3,2547905+01 RAN 
-1.01na38+0l INMP 

8,8341249+00 SLR 

-9, 3482539+03 OYMP 
2.5593405+04 PTMP 

-9,3482539+03 OYME 

- L,048153 5+03 UYM 
2,6445157+02 VM 

-4,6 117874+01 LOS 

-6,2873495+ 01 APF 
2,7724L28+0l APO 
3,5440515+03 PER 

-2.02 17L50+04 OZ 
9 ,101357 3-03 Al 

-6,1673774+03 OlG 
-1,3795175-02 AlE 

2.1086860+04 OZMP 
9,1019231-03 AZMP 
2,1086860+04 OZHE 

2,9663 728+03 DZM 
3.4824236+03 ARGM 
2,0158589+02 DES 

-8.6771020+01 RP 
3,5477174+ 03 TFP 
1.4700064+00 MTA 

~.4294 1 90-01 PX - 7.2334655-01 PY -4,3386535-01 Pl 
3,0313836-02 SXO 0.0000000 SYO 0,0000000 SlO 

2. 87978>2•03 
0.23912J 1+u1 

2.879 7tH 3t-Jj 
e.1974l3o•:)l 

1.1089479+04 
b. 391 ·nc5+J1 
i .10B1;,479+ j ~ 

1.417 30777+-03 · 
2.b l3 9CJ~:H)l 

-1. 7 35tili:!4+Gl 

3 .541)jr:;J:>+J3 
2.41 7Jb't9+ .)U 
3.6000UOO+J2 

-5.3 7l ?o4o-Jl 
0. 0000000 

I EARTH REF. /PHA SE 3-
MEAN-OF-EPOCH 1911 31 JAN. 1911 0 22 HRS,, 49 MINS,, 60,000 SF.CS. G,M,T. USNM USFT I ScL 

, 250000000000003+001 HRS, FROM LAUNCH DAYS t HRS,, 29 MINS,, 59,999 SECS, G,E,T, RAGFc .ll299 t579o 2Btd, +)J 3 

RESTART COOROINATES I ER ANO ER/HR I 

RXYl 
RDXY Z 

- • 520310 59 8 23 708 597+ 000 
.31573158087608418+001 

-.72730395560736057•000 -,507 L798252 226 L896+000 
,945l7761730931484+COO -.29197215528073237+001 

GEOCENTRIC 
-1.7919151+03 y 

3, 5416 ,)07+03 DEC 

GEOGRAPHIC 
XG -1.605~680+03 VG 
ALT 9,9487282+01 LAT 

EARTH-MOON PLANE 
XMP 2,7462131+03 YMP 
RMP 3.5406007+03 OEMP 
XME 2,7462131+03 YM E 

PLANETARY COORDINATES 
XM 1.867 6·002+05 YM 
RM 1. 9934 ·135+05 DEM 

xsu~ 5.2b59~90+07 VSUN 

-2. 5047865+03 
-2. 9559857+01 RA 

2.6280685+03 lG 
-2,9720601+0 1 LON 

2,2167112+03 ZMP 
-4,5922 697+00 RAM P 

2.2 161112+03 ZME 

5,629ll41+04 lM 
1.1 896330+01 RAM 

-5,4752112+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 3.5444329+03 ECC 1.1224544-03 INC 

VH -L,0581659+04 RNMP 4,7695858+01 APMP 
TA 1.5603559+01 EA 1.5585640+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4, 7899990-0 1 WY 
QX 5, 5461144-01 QY 

-2. 45114L3-0I 
-0,2875390-01 

•••••• CSM I EARTH REF. /PHASE 3-

Wl 
Ql 

-l. 74 6b 936+03 
-1.2557979+02 

ox 
v 

1.8352545+04 DY - l ,697l4A0+04 
2.5593583+04 PTH 1 ,72 793 90-02 

Ol 
Al 

- 1. 74b6935+03 
L, 2142363+02 

DXG -2, 1628 188+04 UYG -9.5522469+03 OlG 
VE 2,4273616+04 PTE -2,3636399-02 AZE 

-2,8347621+02 OXMP 
3,69 10064+01 VMP 

-2,83476 2 1+02 OXME 

4, \ 092322+04 DXM 
1,6773276+01 LOM 

-2,3741837+07 RAS 

3,25>2508+01 RAN 
-2. 55 08787+01 INMP 

1,55t8360+0I SLR 

-l,3534342+04 OYMP 
2,5593583+04 PTMP 

-1,3534342+04 OYME 

-1,04968 11+03 OYM 
2,6377670 +02 VM 

-4,61 15891 +01 LOS 

- 6, 29 00236+01 APF 
2, 7730674+01 APO 
3,5444283+03 PER 

1 ,8280 16 5+04 OZMP 
l ,7279390-02 AlMP 
1.0280165+04 OZME 

2,0659046+03 OlM 
3.4023392+03 APGM 
2.0088753+02 DES 

-8,2073008+01 RP 
3.54841 13+03 TFP 
\ ,4 70241 2+00 MTA 

8,428986 7-0 1 PX -6,8C30650-0l PY -5,0307656-0 L Pl 
7,4206162~02 sxo 0.0000000 svo 0.0000000 szo 

5 .494u3bo+-,)3 
1. 5 70£4:>9+) l 

5.494U.Jthi+J3 
7.490 7013+ Jl 

l. l 73<t\.ltSV+J4 
6.2b l4294+:Jl 
l . 173 '+08{)+04 

1.492737 7+Jj 
2 .bl67!>6U+.)l 

- 1 .735)odl+Cil 

3.54045't!>+Uj 
2.4364J.87+JI) 
3.bOO UU 00+02 

-C). 3.l9j(IB't-Jl 
C,OOOOOJO 

MEAN-UF-EPOCH 1971 3l J AN, lql, 22 HR S,, 5J MINS,. 42,376 SECS. G,M,T, USNM US~T I Ste 

.251177105307579+00 1 HRS, F•OM LAUNCH 'l UAVS t HRS., 30 MJNS., 42.376 SECS. G.E.T. 

RESTAR T COORD INATES I ER ANO ER/HR I 

RXYZ 
l<OX Yl 

GEDCENTR IC 

-.4B250 125L696840l7+000 
• 326 5449 l 763 51O665+001 

-,7607348 8554539472+000 
-.275026S5424839216+001 

-,4954133617232j712+000 
.10536191414259839+(01 

x -l.66l7122+03 y -2,b!S9204+03 l -1.7061707+03 OX l, 8981093+04 DY - I, 6038820+04 DZ 
3,5406574+v) DEC -2.8808236+01 RA - 1,2 2385 19+02 V 2,5593624+04 PTH 1,9141259-02 Al 

GEOGRAPHIC 
XG -1,7546249+03 VG 2.5586l83+03 lG - 1, 7061707+03 OXG -2.1080503+04 OYG - 1 ,0360620+04 DZG 

VE 2.4274227+04 PTE -2,5395028-02 AZE ALT ,,94l47 17+01 LAT -2,0966417+01 LON 1, 244411 8+02 

EAR TH-MOON PLANE 
XMP 2,6486~19+03 YMP 
RMP 3.5406574+03 OEMP 
XME 2.64866l9+03 YME 

PLANETARY COORDINATES 
XM l.8675269+05 YM 
RM 1,9934148+05 OEM 

XS UN 5.2660413+0 7 VSUN 

2, 3410083+03 ZMP 
-3.2594015+00 RAMP 

2, 3410083+03 ZME 

5,6311041+04 ZM 
1.1899321+01 RAM 

-5,4751695+0 7 ZSUN 

GEOCENTO IC OSCULATING ELEMENTS 
SHA 3,5445581+03 ECC 1.1500364- 03 INC 

VH -1,0581328+04 RNMP 4,7687723+01 APMP 
TA 1,6907555+01 EA l,6887598+01 MA 

-2,0 130978+02 DXMP 
4, 1471715+01 VMP 

-2.0130978+02 DXME 

4,1102740+04 DXM 
1,6779720+01 LOH 

-2,3741656+07 RAS 

3.2554048+01 RAN 
-2,3923305+01 INMP 

1,6868456+01 SLR 

- L,4514406+04 OYMP 
2,5593624+04 PTMP 

-1,45 14406+04 OYME 

- 1.0500075+03 DYM 
2,6360b09+02 VM 

-4,6 115389+01 LOS 

-6,2906383+01 APF 
2,7742283+01 APO 
3•5445532+03 PER 

1,745159 2+04 DZMP 
1.9141743- 02 AZMP 
1,7451592+04 DZME 

2,965 7861+0 3 DZM 
3.4823170+03 ARGM 
2.0071090+02 OES 

-8,0403194+0l RP 
3,5486344+03 TFP 
L,470319l+OO MTA 

b.t2Jt,j7 7J.+ J,j 
7.4L4J73'1+.Jl. 

6 .124 .H::i.:::+.Jj 
7 .325'tUj9+Jl 

1.1 B2<tiJ24+ Ji, 
t.243471tl+ul 
l.l82<+Ul't+)c, 

l .492u5lb+CI-=' 
2 .bl 7 4~5b+,Jl 

-l.735~54j+Jl 

3.540'tti i.tj+J3 
2o442H7b5+Ju 
3.bOOJUOO+JL 



GEOCENTRIC UNIT VECTORS 
WX -4 , 7904637-0\ WV 
QX 5,7324446-01 QV 

TMAX TERMINATION 

-2.4507306-01 
-8.1454016-01 

wz 
Ql 

198 

8.4288421-01 PX - 6,6475963-01 PV -5,2579799-01 PZ 
8.8966936-02 sxo 0.0000000 svo 0.0000000 szo 

-5. 3·0689l7-0l 
0.0000000 

., 

) 

.. 
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TABLE XI.- TRANSLUNAR COAST 

(a) TL! cutoff to hybrid transfer m1dcourse maneuver 

•••••• CSM I EART H REF, /PHASE 63-
MEAN-OF-EPOCH l 971 31 JAN. 1971, 22 HRS., 56 MINS,, 6, 7 69 secs. G.M.T. USNM USFT I St~ 

o260l8A040230423+00l HRS , FROM LAUNCH OAVS t HRS,, 36 MINS., 6·769 SECS. G.f.r. RAGP .ll452S9697u~&oO+JJ 3 

RESTART cnoRO IN ATES ( FR AND ER/ HR I 

RXY l 
ROXYZ 

- .95902331173419952-001 
• 522!>2986898422 24 1+001 

-,98522144556045532+000 -.34037760645151138+000 
. 23990422 785282135+0 0 1 -.21064385175704956+001 

SELENOCENTRIC 
XL -1,8702685+05 YL 
RL 2.0088940+05 ~~CL 

SELENOGRAPHIC 
XS l,98956 l 8+Q5 

ALTS l,9995090+05 
LTS -3,4334347-0 1 
LIN 3.7718227+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-3.3028125+02 y 
3.6049866+03 DEC 

GEOGRAPHIC 
XG -2,949703 1+03 VG 
ALT 1.6227893+02 LAT 

EARTH-~CON PLANE 
XMP 1.512!>308+03 YMP 
RMP 3.604q866+03 OEMP 
XME 1,5126308+03 YME 

PLANETARY COORDINATES 
XM l,8669657+05 YM 
RM l,9935012+05 OEM 

XSU~ 5 .266440~+07 VSUN 

-5,9863155+04 ll 
- 1. 2171 322+01 RAL 

1. 9832043+04 ZS 
-5. 5661815+00 LONS 
l, 1606997+02 LT E 
1. 2931499+01 LAP 

-3.39303 72+03 l 
- 1 , 8975948+01 RA 

1,7091044+03 ZG 
-l ,90892 18+01 LON 

3, 2245449+03 ZMP 
8.8873817+00 RAMP 
3,2245449+03 ZME 

5,6470118+04 lM 
l.19 22196+01 RAM 

-5.4748509+07 lSUN 

GEOCEN TRIC OSCULAT IN G ELEMEN TS 
SMA l.2~58556+05 ECC 9,7236132-0 l INC 

VH -2.52 16 185+0 2 RNMP 4,78079 53+01 APMP 
TA 1.3766214+01 EA 1.6373694+00 MA 

GEOCENTRIC UNIT VEC TORS 
WX -4,8)q2%9-0l WY 
OX 8, 234972 2-01 QY ...... CSM 

-2,4330837-01 
-4.5161183-01 

wz 
Ul 

-4.2354631+04 OXL 
-1,6225128+02 Vl 

-l,9•65358+04 
5,6924655+00 
5.6649107•00 

-2.1700641+01 

DXS 
VRS 
LNE 

OR 

3,1431954+04 DYL 
3. 707 2312+04 PTHl 

-2. 7279130+04 DYS 
3,5443198+04 PTR 

- l.7 524011+02 OSMP 
-2. 7 35049+04 VT 

- l,5208984+04 DZ L 
-4,7554412+01 AZL 

l.4014768+04 OlS 
-5.05 19079+01 AZR 

l , 1207296+00 RSMP 
2.2535538+04 SEASV 

-l .1722379+03 OX 3.0378932+04 DY -1,2244106+04 OZ 
-9.555 9708+01 V 3,5598575+04 PTH 6.7861882+00 Al 

- 1.1 722378+03 
l.49qll32+02 

DXG -2,2993741+04 DYG -2, 12471 51+04 DZG 
VE 3.4272649+04 PTE 6.9961025+00 AZE 

5.5b94448+02 OXMP 
6.4868772+01 VMP 
5,5694448+02 OXME 

4.1182394+04 DXM 
l ,6828993+01 LCM 

-2.3740275+07 RAS 

3.27%119+01 RAN 
5,40 94216+00 lNMP 
4.5471414-02 SLR 

-2· 7863046+04 OYMP 
3,5598575+04 PTMP 

-2,7863046+04 OYME 

- l .0530216+03 OYM 
2.6230002+02 VM 

-4.61 11 552+01 LOS 

-6. 33077 96+ 01 APF 
2,8056873+01 APO 
7.0096440+03 PER 

t .4948683 +a4 OZMP 
6.7861883+00 AZMP 
l.4948683+04 OlME 

2.9648782+03 OZM 
3.4821544+03 ARGM 
1,9935948+ 02 DES 

->.065997 3+0 l RP 
2.536171 9+05 TFP 
3.2126009+02 MTA 

8,4060328-01 PX -2 .960829e-Ol PY -8.5839837-01 Pl 
3.4336430-01 SXO 0.0000000 SYO 0.0000000 SlO 

1. 24 511::'.93 .l+u't 
7 .4136b98• :)l 

1. 776b7Ut'.+ 'J4 
4. 7637544+ 0 1 
l.lll6U4b+ J£ 
4.314c::.Ob5+...il 

1. 394492 5+.J4 
6. 2730720•<.J t" 

1. 3944924+0 ... 
6.155dti2:~+Jl 

1. 635 ,j7&v+ O'r 
6. 327tH9:)+01 
l.635.:)7b 0+.)4 

l .4Ql992tHJ.:) 
2.6227'>1 h~l 

-l. 735't493+01 

3.5539.:)oJ+.JJ 
2.501.3U22•JO 
3.6oouou u• ~~ 

-4.1Uqll7d-,Jl 
o.OOOOu:JO 

I EARTH REF, /PHASE 63-
MEAN-OF-EPOCH 19 7.1 31 JAN. 1q11, 23 HRS., 4 MINS.1 60.000 SE:CS. G.M. T. USNM USFT I 5tL 

,275000000000000+001 HRS. FROM LAUNCH DAYS r HRS., 44 MINS., 5Q.99G SECS. G.f.T. RAGR . ll 6756846:;l 717l b •J JJ 

RESTART COORDINATES I rn AND ER /HR I 

RX Yl 
ROXYZ 

.65620430 768276 165+000 
.474364017'2831385+001 

- • 112 65264135 258 327+00 l 
• 110217 5 17955 117 00-00 l 

• 51803680906 7774 04 -00 I 
• 2 7349193q179524 74+ C0 l 

SELENOCENTRIC 
XL -l.8434401+05 YL 
RL l,9836421+05 OECL 

SELENOGRAPHIC 
XS l ,9647896+05 

ALT S 1.9742570+05 
LT S -3.4316229-01 
LIN 5,8042756+01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

2.2599240+03 y 
4. 4934417+03 DEC 

GEOGRAPHIC 
XG -4.48 l6 G50+03 VG 
ALT 1, 0495~65+03 LAT 

EARTH-rnON PLANE 
XMP -t.0482614+03 VMP 
RMP 4.4934417+'3 OEMP 
XM E - l .048 2614+0.3 YM~ 

PLANETARY COORDINATES 
XM l • 8660393+05 YM 
RM l.9q36434+05 OEM 

XSUN 5.2670979+07 YSUN 

-6.06 09951•04 lL 
-1.1968300+01 RAL 

2.0474622•04 zs 
-5. 21 5679 1+ 00 LONS 

1 . 1599483+02 LTE 
9,2136809+00 LA P 

-3.8 7<76821+03 
2.21s ... ao2+00 RA 

-2, 712 90 18+02 lG 
2,2872013+00 LON 

3 .96 52405+03 ZMP 
2.4109552+01 RAMP 
3.9652405+03 lME 

5.6730269+C't LM 
l , 1959783+0 1 RAM 

-5,4743 270+07 lSUN 

GEOCENTRIC OSCULATIN G ELEMEN TS 
SMA 1.2779390+05 EC : 9,7218340-0 1 INC 

VH -2,8352448+02 RNMP 4,77284 17+01 APMP 
TA 5.48 13745+01 EA 7.0474848+00 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.840428 1-0 1 WY 
OX 8,2366826-01 OY 

•••••• CSM 

-2.4330363-01 
-4.5097816-01 

wz 
Ql 

-4.1134865+04 OXL 
-l.61799e0+02 VL 

-1.8032318+04 
5.94~ 1 69l+oo 
5.6707134+00 

-6.0509332+0 1 

DXS 
VRS 
LNE 

OP 

2.8631257+04 DYL 
~2 182268+04 PTHL 

-2. 779 2508+04 DYS 
3.1567818+04 PTR 

-1,752334~+02 OSMP 
-2.s1oc;200+04 vr 

-2 ,8993141+0 3 OZL 
-6,3135960+01 All 

l. 6625928+03 ozs 
-6.5428791+01 AZR 

l.1201704+0C RSMP 
1,3126651+04 SEASV 

i. 7a 40 B43+02 
-5.97 1 909q+o1 

DX 2.7573380+04 DY 6,4066185+01 OZ 
3. l ~27958+04 PTH 2 .6987862+01 Al 

l. 704084 3+02 
i .a 346405+02 

o•G -1.2476674+04 OYG -2.~6640bq+04 OZG 
VE 3.0365292+04 PTE 2 .e409119+0l AZE 

1.8 35 4931+03 OXMP 
1. o .. eos10+02 VMP 
1.6354931+03 OXME 

4.13132~2+04 DXM 
1. 69 1 00~4+0 1 LOM 

-2,3738003+07 RAS 

3, 2b02912+01 RAN 
5.44e3876+00 JNMP 
2.13'004 1-0l SLR 

B.4053906-01 PX 
3.4378662-01 sxo 

- 2.q l2107q+04 OYMP 
3.1827957+04 PTMP 

-2,9121079+04 CYME 

-1,0578763+03 OYM 
2.60 15318+02 VM 

-4.6 10524 1+01 LOS 

2.8741459+03 OlMP 
2.6987862+01 AZMP 
2,8741459+03 OlMF 

2.'>633832+03 DZM 
3,4818857+03 ARGM 
1 ,9713791+02 DES 

-6.3313655+01 APF -5,C6 l 0843 +0l RP 
2.8063305+01 APO 2.5203301+05 TFP 
7.0107006+03 PER 3,1829781+02 MTA 

-2.9542022- 0l PY -8.5873278-01 Pl 
0.0000000 SYU 0,0000000 SlO 

l .440td7.£+J4 
5.354!>697tJl 

1. 4S 7 7't0l +0 4 
2.020·155.,+Jl 
l .ll0d6d9+J2: 
6.618:>900•:>1 

1. 589 7 .£ 79t O<t 
5. 7267J O<t+Jl 

l. 589 7 4:: 7d+J't 
5.496't<t09t)J. 

l .25 ldtl i.hv<t 
7.5 1 6t><ti:::7•UL 
l .25 lud l::HJ4 

l .4q0'1U7 l+-0~ 
2.63bb45•.JJ. 

-1.735270.HJi.. 

3.554 7'129tJ3 
2. 56 l'tvb i:::•J0 
3. 600Vl) L;I.)+-;).::. 

-4. l&6~'ti.£-~l 
c.ooovJUJ 

I EAR TH REF, /PHASE 63-
MEAN-OF-EPOCH 1971 31 JAN , 1971, 23 HRS., 19 MINS., 60,00v SECS. G.M.T, USNM USF T I Sec 

,300000000000000+DOl HRS, FROM LAUNCH 0 DAYS t HRS., 59 MINS ., 59,999 SECS, G.E.T, RAGR . 120517113Jl 4 7Y7+J JJ 

RESTA~T COORDINATES I ER ANO ER/HR I 

RXVl 
RDXYZ 

SE LENOC ENTRlC 

.16672645338963012+001 
,34381412776788705+001 

- • 9214623 6144 564 l l 8+000 
.13092940597108229+001 

XL - l,8070469+05 YL 
RL 1,9449375+05 DECL 

-6. 0342472•04 lL - 3.9146148+04 OXL 
-1.1611352+01 RAL -l,6153436+02 VL 

,69334754873988308+000 
• 235 849193369722 26+00 l 

Z, 1050962+04 DYL 
2.4780936+04 PTHL 

4,6497025+03 OZL 
- 7.12130 30+01 AZ L 

1 .2 22ul5JtJ4 
l.642<i'1bt1 tJl 



S EL ENOGRAPH IC 
XS l. 927H87+05 VS 

ALT S l.9355525+05 LATS 
LT S -3.4285639•0 1 LNS 
LI N 9,4948 149+01 LAN 

GEOCtNTR IC 
X 5 . 74U4A2+03 Y 
R 6.9815886+03 DEC 

GECGRAPH IC 
XG -5.6495967+03 VG 
ALT 3.5390 0, 74+03 LAT 

EARTH-~CON PLANE 
XMP -4.9567602+03 YMP 
RMP 6. ~ 8 1 5886+03 O~~p 
XME ·4,9567 b02+03 YME 

PLANETARY COORDINATES 
XM t .S644t63+05 YM 
RM l.9938935+05 OEM 

XSUN 5.2682 0 66+07 YSUN 

2.00032 0 6+04 ZS 
-4.7885568+00 LONS 

1. 1586801+02 LTE 
5.5083697+00 LAP 

-3. 1734551+ 03 l 
1.9999991+01 RA 

-3.3350925+03 ZG 
2.0060969+01 LON 

3 .67 08561+03 ZMP 
2. 7935986+01 RAMP 
3.670856 1+03 ZME 

5. 7169018+04 ZM 
l .2023 1 57+0 1 RA M 

-5.473442 7+07 ZSUN 

GECCENTRIC OSCU LAT I NG ELEMENTS 
SMA 1.2590296+05 ECC 9,7176284-0 1 IN C 

VH - J.596444l+C)2 RN~P 4.756893 1 +0 1 APMP 
TA 8.9760942+01 EA l.35~1Q06+0 1 MA 

GEOCENTR I C UNIT VECTORS 
WX -4.8399640-01 WV 
QX q,2368142-01 QY 

*****• CSM 

-2.43235 18-01 
-4.5096718-u l 

wz 
Ql 

-1.6236108+04 
5. 92 39199 +0 0 
s. 6804744+00 

-9 . 5290438+0 1 

202 

DXS 
VRS 
LNE 

OR 

-2.2198930+04 DYS 
2.5065032+04 PTR 

- 1.7 522225+02 OSMP 
-2.3460670+04 VT 

- 6.1492679+03 DZS 
-6. 93890 13+01 AZR 

1.1192259+00 RSMP 
8.8234207+03 SEASV 

2. 3 B 78429+0 3 
-2 .8928513+01 

DX l.998490 1+04 DY 7.6105400+ 0 3 OZ 
V 2 .5401 953+04 PTH 4.4063423+01 AZ 

2.3878429+ 0 3 
2. 1055437+02 

OXG - 5 .0696405+03 DYG - 1. 85 77933•0' DZG 
VE 2.36 38602 +04 PTE 4.8391483°+01 AZE 

3.27076 82+03 DXMP 
l.4347 725+02 VMP 
3 .2707682+ 0 3 OXME 

4.153399 1+04 DXM 
1.7046798+0 1 LOM 

-2.3 7 34168+07 RAS 

3,2 7'7988+01 R"N 
5.450654 1+0 0 !NMP 
5. 0732962 - 01 SLR 

-2.3 7 255 73+04 DYMP 
2.5401953+04 PTMP 

-2.37255 73+04 DYME 

- l.06606 18+0 3 DYM 
2,5652968+02 VM 

-4.60 94 592+ 01 LOS 

-6.33 17920+01 APF 
2.8D62483 +01 APO 
7. 0098954 +0 3 PER 

-5. 1163378+03 DZMP 
4.4063423+0 1 AZMP 

-5 .1163 378+ 03 DZME 

2.9608376+03 DZM 
3.4814319+03 ARGM 
1. 9338829+ 02 DES 

- 5. 06 06905+01 RP 
2.4825077+05 TFP 
3.112 5932 +0 2 MTA 

9. 88179~4>03 
-2. 5692 577+01 

l . 1094924+02 
4,9024529+01 

! .370nl&+04 
6 .3448437+01 

1.3709217+04 
5.8761778+)1 

7. 495l%8+03 
9 . 2775o 25 +Ul 
7 .4 95 L%&+03 

le4H90o7 :)+~j 

2.646.3071+)1 
- l.734 9&4D+iil 

3.555!425+03 
2.56U58l+Ju 
3.6000000+02 

8 .40 58560- 01 PX -2 . 95 45966 · 01 PY -8.5875797- 01 Pl -4 .186147"- 0 l 
3,43 769"8·0 1 SXO 0.0000000 SYD 0.0000000 SlO O.OOOUOOO 

I EAR TH REF. / PHASE 63-
MEAN-OF-EPOC H 1971 31 J AN. 1971, 23 HRS., 34 MI NS,, 60.000 SECS . G.M.T • USNM USFT I StC 

• 325000000000000+00 1 HRS. FROM LAUNCH f) DAYS, HRS., 14 MINS., 59.999 SEtS. G.E . T. RAGR .l2427738005787B+JJ3 

RESHR T COORD I NATES I ER AND ER/HR I 

R. XYZ 
RO XYl 

.l4236934706l6046 7+001 
• 2684 7665149743 711 +001 

-.5494253808 1296806+000 
.1599202657 717860 1+00 1 

. 12365 12263244258 1+001 
.200839693704059 77+ 00 1 

SELENOC F. ~Tk I C 
XL -l. 779'108+05 YL 
P.L l .9!33524+05 DECL 

SELENOGRAPH IC 
XS 1.8980627<05 

f\ LT S l.9039t>74+05 
LT S -3.1.255')94-0l 
LIN 1.1762287+12 

GEOCENTRIC 
8 .347 0Vn+03 
Q.5597048+03 

GEOGRAPHIC 

vs 
L•TS 

LNS 
LA N 

y 

DEC 

XG -6. 2646024+03 VG 
AL T 6. 118 063 7+ 03 LAT 

EAR TH- "'10UN PLAN E 
XMP -8 .1427 242+03 YMP 
RMP o .5597048+03 OEMP 
XME - 8 .1427242+03 YME 

PLANETARY COORDINA TES 
XM l•8628Rl2+05 YM 
RM l.9941240+05 OEM 

XSUN 5.2693151+07 ySuN 

-5 . 9499576+04 ZL 
-1.130 1388+01 RAL 

1.8926641+04 ZS 
-4 . 4q l7246+ 00 LONS 

l.15741Z0+02 LT E 
3 .3 384659+00 LAP 

-l .8921845+03 l 
2.6452772+0 1 RA 

-5.8316533+03 ZG 
2.6507990+01 LON 

2.74 7625 1+03 ZM P 
2.5978195+01 RAM P 
2.14 7625 1+03 ZME 

5.7~0739 2+04 ZM 
1. 2086446+0 1 RAM 

-5.4725582+07 ZSUN 

GEOCENTRIC OSCULAT I NG ELEMEN TS 
SMA l.256ll5'•+05 E:'.:C 9. 71Ml7Q9-0 l I NC 

VH -4.22 93579+02 kNMP 4. 74133 92+0 l APMP 
TA l.0593435+02 EA 1.8046693+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.839A4Ql-O l WY 
QX R.23659QJ-O l QY 

**'**** CSM 

-2 . 43 17736-01 
-4.5 101957-0 1 

Wl 
QZ 

-3.7495951+04 DXL 
- 1. 6 15 11 20+02 VL 

- l.4Q!34440+04 
5.6944575+00 
5 .6901950+00 

-1. 11 97630+0 2 

4.256466 1+0 3 
- 1, 2 772475+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

1.6670993+04 DYL 
2.0546532+04 P THL 

- 1. 8265189+04 DYS 
2. 1223424+04 PTR 

- 1. 752 11 08+02 DSMP 
-l.94 79426+04 VT 

1.56 0 5756+04 DY 
Z.1592520+04 PTH 

6.3374164+03 DZL 
- 7 . 1453 166+0 1 All 

-7.976 1233+03 DZS 
-6.6610404+0 1 AZR 

l.1182811+00 RSMP 
8.4253007+03 SEASV 

9.2956931+03 DZ 
5.1877201+01 AZ 

4 .2 584659+03 
2.22050 15+0 2 

DXG -3.69 18090+03 DYG - 1.5354988+04 DZG 
VE l .9639056+04 PTE 5.9901532+01 AZE 

4. 1874285 +03 DXMP 
l.61 35390 +02 VMP 
4. 1 874285 +0 3 OXME 

4. 17 54 417+04 DXM 
1 .7 183 603+01 LOM 

-2.3 7303 32+0 7 RAS 

3.279552 1+0 1 RAN 
5,4601471+ 00 INMP 
7.9927571-01 SLR 

- l. 9 70 8492 +0 4 OYMP 
2. 15 925 19+04 PTMP 

- l. 9708492 +04 CVME 

- l. C74 23 76+0 3 DYM 
2.5290f22+0 2 VH 

-4.608394 1+01 LOS 

-6.3322839+01 APF 
2,8063325+01 APO 
7.009 5024 +0 3 PER 

-7.1595260+03 DZMP 
5.1877201+01 AZMP 

- 7.1595260+03 DZME 

2.9582767+03 DZM 
3.4809780+03 ARGM 
1. 8963868+02 DES 

- 5 .0606 12 7+01 RP 
2.4766802+05 TFP 
3 . 10l792S+02 MTA 

e.4060893- 01 PX -2.955383 1-bl PY -8.5874682-0 1 Pl 
3 ••375228-01 SXO 0.0000000 SYD 0 .0000000 SlO 

1.0187000+ ~4 

-o.33 ld092+oo 

7 .293700 1+03 
-4.662 7892+01 

l . 108 11 03+02 
3·554>834•0 1 

1 . 1674219+04 
6. 9869500+ 0 l 

l. l6hLl 8+04 
6.2344638+0 1 

5 .15 3() 034+ 03 
l .Ol0054 l+J , 
5 .15300~4+03 

l .4872 169+03 
2 . 66 ll b'63+ J l 

-1. 7346928+01 

3.55505Yb+O:; 
2.5613367+00 
3.60000v0+:)2 

- 4. ! 85bL l3- Jl 
0.000000 0 

I EART H REF. /PH ASE 63· 
MEAN-OF-EPOCH 1971 31 J AN. 1971, 23 HR S., 49 MINS., 60.000 SECS. G.M.T. USNM USF T I Ste 

.3Sl)')Q!J000000000+001 HRS. FRUM LAUNCH DAYS, HRS. , zq MI NS ., 59 . 999 SEC S. G.E.T. RAGR .1 2803 7646d 009~0+:>J3 

QfS TART C OUkO JN ~TES I ER ANO ER /HR I 

RX YZ 
ROXY l 

• 30 3452 70062 876 73 5+ JO! 
• 22 360624986 5 8702 1 +00 l 

-. 1397091 37698 784lO+oro 
. 166044283 75269063+00 1 

. 17067167760103098+001 

.17676869792972968+001 

SELENOCENTF<IC 
XL -1.7567769+05 YL 
RL l.e&65 572+05 DE::'.:L 

SELENOGRAPHIC 
XS 1.9729~ 9 0+05 

ALTS 1.8771 722+05 
LTS -3.4l24505-0l 
LIN 1.2981 033+02 

GEOCENTk IC 

YS 
LATS 

LNS 
LAN 

1.0450709+04 y 
l.l 9 99 89Q+)4 DEC 

GEOG RAPHIC 
XG - b .9 184 ~44+03 YG 
ALT h .5587.11>2+'13 LAT 

-5.8526533 +04 ll 
-1. 1030798+ 0 1 RA L 

1.7705386+04 ZS 
-4. 2625 178+00 LONS 

1. 1561439+02 LT E 
1.8385694+00 LAP 

- 4. 811 4899+02 
2 .93 28 906+ 0 1 

l 
RA 

-7.9345679 +0 3 ZG 
2 . 9375992+0 1 LON 

-3.60:;6 7 49+04 OXL 
-l.61 ~7465+02 VL 

-l.4022094+04 
5. 40012 94+00 
5 .6998 752 +00 

- 1 .231126 1+02 

5.8778 192+03 
-2 . 63602 71 +00 

DXS 
VR S 
LN E 

DR 

DX 
v 

l .40709 75+04 DYL 
l. 789 804 9+ 04 PTHL 

- 1.5 76 2496 +04 DYS 
1.878 7060+04 PTR 

- l. 7 5 19994+ 02 DS~P 
- l.6 8 7045 6+04 VT 

l .2997 5 72+04 DY 
l.9174670+04 PTH 

6 ,6959665+03 DZL 
- 7.049053 1+01 All 

-8.4009 266 +03 DZS 
-6.389416 1+01 AZR 

1.1173364+00 RSM P 
8.2668827+03 SEASV 

9 .6516642+03 
5.6370545+01 

Dl 
AZ 

5 . 8778189+03 
2. 2932632+02 

DXG - 3.9227498+03 DYG - 1 .3 163 01 2+04 DZG 
VE l.7153115+04 PT E 6,85756 03+01 AZE 

8. 7 8<J o 8 1 3+)3 
- l. 8559 105+ J l 

5.8244!4l4+J3 
-5.633.1.9<+5+~ ... 

1.1 06 74(17+ 02 
2. 727 't2 7 4+0 l 

1 . 02 7:104 3+0 4 
7 .46 24 33'.i+ ) l 

l • 02 75042•04 
t.3429 7 -iil+Ol 

' 

( 

" 

( 

( 



r 
< 

( 

( 

EARTH-MOON PL AN E 
XMP -1.0850393+04 YMP 
RMP l.1999899+04 DEMP 
XME - L. 0850 393+04 YME 

PL ANETA RY COO RDINATE S 
XM l. 861 2840+05 YM 
RM l. 09 43 64A +05 OEM 

XSUN 5 .2704235+07 YSUN 

l . 6 59 196 7+03 lMP 
2. 38343 53 +01 RAMP 
1.6591967+03 lME 

5.8045384+ 04 lM 
1 .2149653+0 1 RAM 

-5.4716735+07 ZSUN 

GEDCENT GIC OSCULAT IN G ELEMENTS 
SMA 1. 25553 13+05 ECC 9.7168525-01 I NC 

VH -4.7526436+02 PNMP 4.7261714+01 APMP 
TA 1.1534077+02 EA 2.1443504+01 MA 

GEOCENTR I C UNIT VECTOR S 
WX -4.8 39853 3-01 WY -2.4314490-0l 
QX 8,23 64819-01 QY -4 .5103993-0 1 

Wl 
Ql 

****** CSM I EARTH R~F. /PHASE 63-
MEAN-OF-EPOCH 1971 

• 3750000 0000 0000+00 1 HRS. FRO M LAUNCH 

RESTART CUORDINATES ( ER AND ER/HR I 

RXYZ 
ROXY l 

.35541515464186900+001 

. 19390 76 86629 16 386+00 1 

SE LENOCENTRIC 
XL -1.7372721+05 YL 
RL 1.8629 922+05 OEC L 

SELENOGRAPH!C 
XS 1.8 509 836+ 0 5 

ALT S 1.8536073+05 
LT S -3.4 193 9 30-0 1 
LIN 1.3703539+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LA N 

I. 2240 262+04 Y 
1.4294526+04 DEC 

GEOGRAPH I C 
XG -7,4507 020+03 VG 
ALT 1.085362 1+04 LAT 

EARTH-M OON PLAN E 
XMP - l.3239)65+04 VMP 
RMP 1.4294526+ 04 DEMP 
XME -1.3239365+04 YME 

PLANETARY COORDINATE S 
XM 1. 8596 747+05 YM 
RM l .9946060+05 DEM 

XSUN 5.271 5 316+07 VSUN 

-5. 75 33968+04 lL 
-1.0788617+01 RA L 

l . 6457717+ 04 lS 
-4. 0735Z C?8-t00 LONS 

1.1548757+02 LH 
6,955953 1-01 LAP 

9.4902332+02 l 
3 .08 11171 +0 1 RA 

-9. 75 764 75+03 ZG 
3.0851885+0 1 LON 

5,2960727+02 l MP 
2.203955 7+0 1 RAMP 
5.2960727+02 ZME 

5 , 8482991+04 lM 
1. 22 127 76+0 1 RAM 

-5.4707886+07 ZSUN 

GEOCENTRIC OSC ULATIN G ELEMENTS 
SMA 1.2553760+05 ECC 9.71681%-01 INC 

VH -5.2001853+02 RNMP 4.7111709+01 APMP 
TA 1. 2163495+02 EA 2.4222595+0 1 MA 

GEOC ENTRI C UNIT VECTORS 
wx -4.0390qo 1-0 1 wv 
QX A.2364 12 5-01 QY 

-2 .4312521-0 1 
-4 .5104886-0I 

Wl 
Ql 

****** CSM I EAR TH RFF. /PHAS E 63-
MEAN- OF-EPOC H 197 1 

.400000000000000+001 HRS• FROM LAUNCH 

RES TA RT COORD INATES l ER AND ER/HR I 

RXYZ 
ROX YZ 

.4011019~3A>~00817+00l 

. 17 26578587 106669 1+00 1 

St LENOCENTRJC 
XL - l.7199165+ 0 5 YL 
RL 1, 84 17 543+05 UE:L 

SELENOGRAPHIC 
XS I, 831 1 490+05 

AL TS 1, 8323'93+05 
LTS -3.41 63357-01 
LIN 1. 4 17 82 15+02 

GEOCENTP.! C 
x l.3813 685+04 
R l. 6462246+J 4 

GEOGRAPHI C 

VS 
LATS 

LN S 
LAN 

y 

DEC 

XG -8,2070200+03 VG 
ALT l .302 1490+04 LAT 

EARTH-~OON PLANE 
XMP - 1 .540 11 26+ 04 YMP 
RMP 1. 6462246+04 DEMP 
XME - 1.5401126+04 YM E 

PLANETARY COORO !N ATES 
XM 1 .8580533+05 YM 
RM 1.9948474+05 OEM 

XSUN 5.2726396+07 YSUN 

-5.b55594b+04 ZL 
-1.0567627+0 1 RA L 

1.5221566+ 04 lS 
-3,9112547+00 LON S 

1.1536076+02 LTE 
-2,2030574-0 l LAP 

2 .3642664+03 l 
3. 16450 55+0 1 RA 

- 1 . 1360126+04 ZG 
3. lb 80945+01 LON 

-5, 99 32827+ 02 ZMP 
2.05689 11+01 RAMP 

-5.9932827+02 ZME 

5.8920212+04 lM 
1,2275816+01 RAM 

-5, 4699036+ 07 l SUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l . 2553330+0S ECC 9. 71 68 111 -0 1 I NC 

VH - 5.5934048+02 RNMP 4.6962504+01 APMP 

4.84 9085 2+03 OXMP 
I.71 30592 +02 VMP 
4.8490852+ 0 3 OX ME 

4.19745t8+04 DXM 
l.7 32043 7+01 LOM 

- 2 . 3720495+07 RAS 

3.27 94553+01 RAN 
5.4622644+00 !NMP 
l.0901975+00 SLR 

203 

- 1. 7101896+04 OVMP 
1.91746 70+04 PTMP 

- 1.7101896+ 04 DVME 

- 1.0824037+03 DYM 
2.4928279+02 VM 

-4 .6073292+01 LOS 

-6.3325928+01 APF 
2.8064183+01 APO 
7.0093526+03 PER 

- 7.748298 5+03 OZMP 
5.6370545+01 AZMP 

-7.7482985+03 DZME 

Z.9556977+03 DZM 
3.4805237+03 ARGM 
1.8588906+02 DES 

-5 .0604696+01 RP 
2.4755126+05 TFP 
3 .0996296+02 MTA 

3.8931970+ 03 
1. 0527065•0 2 
3.8931976+03 

1.4853615+ 03 
2.67596Ll+Jl 

- l .7344008•0• 

3.5551)06 ;( +0; 
2. 561 H09+0 0 
3.6000000+02 

8.4061808-01 PX -2.9557036-01 PY - 8 . 5874533- 01 Pl -4. 185025 7- 0 1 
3.4 3 753 72 -0 1 SXO 0.0000000 SYD 0.0000000 SlO 0.0000000 

FEB. 1971 t 0 HRS., MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

0 OAYS, HRS., 44 MINS., 59. 999 SECS. G.E.T. RAGR .l317979L3~44U4l+Uv3 

·27556377451885291+000 
.16 559220098376 247+00 1 

.2126000454 4 9174 38+00 1 

.15953495703387714+001 

-3.48 7263 8+0 4 DXL 
- 1.6167646+02 VL 

- 1. 32 340 68+ 04 
5. o 1: 09991 +oo 
5. 70q5 144+00 

-1.3618192+02 

DXS 
VRS 
LN E 

OR 

1.236 1841+04 DYL 
1.606286 1+04 PTHL 

-1.4047401+04 UYS 
I. 7083 550+ 04 PTR 

- 1.7518883+02 DSMP 
-1.5046343+04 VT 

7.3218042+03 
4. 4334400+00 

DX 1.1271282+04 DY 
V 1.74838 17 +04 PTH 

7 .321803 7+03 
2.32 63553+02 

OXG - 4.6600338+ 03 DYG 
VE 1.5503173+04 PTE 

5.36 397 2 7+03 OXMP 
l .7770925+02 VMP 
5.36397 27+0 3 DXME 

4.2 1 94442+04 DXM 
1.7 45 730 3+0 1 LDM 

-2.3722658+07 RAS 

3.27"4113+01 RAN 
5.4,36647+00 !NMP 
1 .3~J8 l30+0 0 SLR 

- 1.52 9 2717+04 DVMP 
1.7483817+04 PTMP 

-1.5292717+04 DYME 

- 1.0905598+03 DYM 
2.4565939+02 VM 

-4.6062644+01 LOS 

- 6.3327917+01 APF 
2.8064846+01 APO 
7.009 28 72+03 PER 

6.6722854+03 DZL 
-6.9507212+01 All 

-8.4080291+03 DZS 
- 6.1733013+01 AlR 

1.1163920+00 RSMP 
8.0904413+03 SEASV 

9.6253860+03 DZ 
5.9344329+01 AZ 

- 1 . 1516877+04 OZG 
7. 598 5237+01 AZE 

- 7. 88 158 23+03 DZMP 
5.9344328+01 AZMP 

- 7.8815823+03 DZME 

2. 9531006+03 OZM 
3.4800692+03 ARGM 
1.8213944+02 DES 

-5.0603463+01 RP 
Z.4752023+05 TFP 
3.0990545+02 MTA 

B.40 62224-01 PX -2.9558532-01 PY - 8. 5874620- 01 Pl 
3.4375862-01 SXO 0.0000000 SYD 0 . 0000000 SlO 

7. 789801"+ 03 
-2.5801528+ 01 

4.880\<085+03 
-6. 1811 426+Jl 

L.1053o!:i't+02 
2·16444<1+01 

9.273L9b;,+(.13 
7.8171377+Jl 

9.2 73£95::1+ 03 
6.106l267+Jl 

3 .11405 13+03 
1. 078<765+02 
3 .1140513+03 

1.4834951+03 
2.69075 28 +0 1 

- 1.734109 0+01 

3. 5549798+03 
2. 56Ll29l+OO 
3 .6000000+0 2 

-4. 185~01 8-U L 
o. oooooou 

fEB . 19711 O HRS ., 19 MINS . , b0.000 SECS. G.M.T, USNM USFT I SLC 

DAY S I HRS . , 59 MINS., 59.999 SECS . G.E.T . RAGR ·1355581802871 2< +) 03 

.68050 17 3060 1618 56+000 
• 162 9600 3033755 512+00 l 

-3.37 770 31+04 OX L 
-l.6179760+02 VL 

- 1. 2562839+04 
4.7518308+00 
S.7191135+00 
3. 7980577+08 

0.031ooe5+03 
9. 71 22 909+00 

ox s 
VRS 
LNE 

DP 

ox 

.25078 006014336874+001 
• l 465H 75e 2498 66 55•00 1 

l. l 134798+ 04 UYL 
1.4 697 824+ 04 PTHL 

- l .2 79J613+04 OYS 
1.5807534+04 PTR 

- 1 . 7517776 +02 DSMP 
-1. 3 69 1316+04 VT 

1. 003609 2+ 04 DY 
l.6217314+04 PTH 

6.5219004+03 OlL 
-6 .e672997+Dl All 

- 8 .2694937+0 3 ozs 
- 6.0011527+01 AZR 
1.11544~6+00 PSMP 
7.9010123+03 SEASV 

9 .4 723857+03 oz 
6.1489974+01 AZ 

0.6370079+03 
2.34 15411+02 

DXG - 5.566 3812+03 DYG - 1.0153694+04 DlG 
VE 1·437477 5+ 04 PTE 8.2489784+01 AlE 

5. 78 3741 9+03 OXM P 
- 1.77 7714 8+0 2 VMP 

5.7837419+03 OXME 

4.2414040+04 OXM 
1.75 94 197+01 LDM 

-2.3 718820+07 RAS 

3.2793886+01 RAN 
5.4646448+00 !NMP 

- 1. 3956689+04 DYMP 
l .62 17314+ 04 PTMP 

-1.3956689+04 DYME 

- 1.0987061+03 OYM 
Z,4203602+02 VM 

- 4.605199 5+ 01 LOS 

- 7.8442393+03 OZMP 
6·1489974+01 AZMP 

-7 .8442393+03 OZME 

2.9504853+03 DlM 
3 ,4796143+03 ARGM 
1 . 783 8982+02 DES 

-6.33293 12+01 APF -5. 0602476+01 RP 
2.8065356+ 01 APO 2.4751164+05 TFP 

7 .03bl.::.9b+J.; 
-3.C55 :B27+Jl 

4.22lud9+03 
- b.5354(.Job+<)J. 

l .1039YJ 4+U2 
1. 75070511+ ..J l 

~.517 7 493+ ::Jj 

B.09104bl+UL 

e.517 7 4 t1t1•U 3 
4 .975Jb7 J.+Jl 

2.5845 7b ;)+Uj 
1.0952500+0 2 
2.5845 705+ 03 

1.4810196+0 3 
2.705~•JHJ1 

- 1. 7338170+01 

3.5549b't0+03 
2e56 l 32'iO+) O 



TA 1.2622500+02 EA 

GEOCENTRIC UNIT VECTORS 
WX -4.8399097-01 WY 
QX 8.2363656-01 QY 

2.6596215+01 

-2.43lll93-0l 
-4. 5105350-01 

****** CSM I EARTH REF. /PHASE 63-
MEAN-OF-EPOCH 1971 

MA 

wz 
QZ 

.425000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
ROXYZ 

SELENOCF.NTRIC 

.44217177668447327•001 

.15658657433247567+001 

20~ 

lo6713I03+00 SLR 7.0092543+03 PER 

B.4062438-01 PX -2.9559350-01 PY 
3 .4376373-01 SXO 0.0000000 SYD 

3.0988953+02 MTA 

-8.5874750•01 PZ 
0. 0000000 szo 

3. 6000000•02 

-4.1854170-01 
0.0000000 

Fee. 1971. 0 HRS •• 34 MINS •• 600000 secs. G.M.T. USNM USFT I S<C 

0 DAYS, 4 HRS., 14 MINS., 59.999 SECS. G.E.T, 

.10897878421536892+001 

.15961039163987686+001 
.28609807482448792+001 
.13631342658496211•001 

RAGR .139318447030203+JJ3 

XL -1.7041388+05 Yl 
RL 1.8222852+05 DECL 

-5.5603893+04 ZL -3 .2780333+04 DXL 1.0208758+04 DYL 
1.3631124+04 PTHL 

6.3298291+03 OZL 
-6. 7987695+01 AZL 

b.443761.S+Qj 
-3. 3916730+01 -1.0363111+01 RAL -1.6192915+02 Vl 

SELENOGRAPHIC 
XS 1.8129402+05 

ALTS 1.8129003+05 
LTS -3.4132768-01 
LIN l,451499?+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 1.5228102•04 y 
1.8521971+04 DEC 

GEOGRAPHIC 
XG -9,1016321+03 VG 
ALT 1.5081304+04 LAT 

EARTH-•OON PLANE 
XMP -1.7391799+04 YMP 
RMP 1.8521971+04 OEMP 
X~E -1.7391799+04 YME 

PLANETARY COORDINATES 
XM 1,8564199+05 YM 
RM 1.9950892+05 DEM 

XSUN 5.2737474+07 YSUN 

1.4010508+04 ZS 
-3.7681136+00 LONS 

1.1523395+02 LTE 
-1.0083660+00 LAP 

3.7531569+03 
3.2138269+01 

z 
RA 

-1.2772688+04 ZG 
3.2170438+01 LON 

-1.7114788+03 ZMP 
1.9349049+01 RAMP 

-1. 7114788+03 ZME 

5.9357049+04 ZM 
1.2338771+01 RAM 

-5.4690184+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2553280+05 ECC 9.7168107-01 INC 

VH -5.9458958+02 RNMP 4,6813724+01 APMP 
TA l,2976a50+02 EA 2.8681969+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8399377-01 WY 
QX a. 2363306-01 QY 

-2.4310214-01 
-4.5105636-01 

wz 
QZ 

****** CSM I EARTH REF, /PHASE 63-
MEAN- OF-EPDCH 1971 

.450000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXYZ 

·47967773938036385+001 
.14392810551461332+001 

S!:LENOCENTRIC 
XL -1.6895766+05 Yl 
RL 1.8042160+05 OECL 

SELF.NCGRAPHIC 
XS 107960011+05 

ALTS 1.7948310+05 
LTS -3.4102210-01 
LIN 1.4767706+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 1.6519782+04 y 
R 2,0489341+04 DEC 

GEOGRAPHIC 
XG -1,0135908+04 VG 
ALT 1.7048727+04 LAT 

EARTH-~OON PLANE 
XMP -1,9248252+04 YMP 
RMP 2 .0489341+04 DEMP 
XME - l,9248252+04 YME 

PLANE UR Y COORDINATES 
XM l.S547744+05 YM 
RM l ,9953313+05 DEM 

XSUN 5,2 748551+07 YSUN 

-5.4681231+04 ZL 
-l.Ol71842+0l RAL 

l.2829265+04 ZS 
-3.6394285+00 LONS 

l.15107l4+02 LTE 
-1.6835659+00 LAP 

5.1122587+03 l 
3.2436491+01 RA 

-1. 40 l 0773+04 ZG 
3.2465714+01 LON 

-2.8003679+03 ZMP 
l.8319656+01 RA~P 

-2.8003679+03 ZME 

5.9793490+04 ZM 
1.2401642+01 RAM 

-5. 4681330+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2553384+05 ECC 1.7168137-01 INC 

VH -6.2666 85 3+02 RNMP 4,6665196+01 APMP 
TA 1.3261612+02 EA 3.0551856+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8399643-01 WY 
QX 8.2363Ql6-0l QY 

-2,430943 1-01 WZ 
-4. 5105834-0 l QZ 

****** CSM I EARTH REF. /PHASE 63- 10 
MEAN-OF-EPOCH 1971 

,475000000000000•001 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ .51433285417740230•001 

-1.1975802+04 
4.4110682+00 
5.7286719•00 
3. 7980572•08 

9.8530275+03 
1. 3845325•01 

oxs 
VRS 
LNE 

DR 

DX 
v 

-1·1831856+04 DYS 
1. 4804417+04 PTR 

- 1.7516672•02 . osMP 
-l.2637'161+04 VT 

9.1019155+03 DY 
1.5221762+04 PTH 

-8.0782615+03 DZS 
-5.8608464+01 AZR 
1. 1145020+00 RSMP 
7.7113767+03 SEASV 

9 .2776810•03 
6.3129286•01 

DZ 
AZ 

9. 8 530269+03 
2.3452688+02 

OXG -6.5139778+03 OYG -8.9360714+03 OZG 
VE 1.3603937+04 PTE 8.6510190+01 AZE 

601367410+03 OXMP 
-1.7437978+02 VMP 

6.1367410+03 OXME 

4.2633360+04 OXM 
1.7731124+01 LOH 

-2.3 714980+07 RAS 

3.2793757+01 RAN 
5.4653807+00 INMP 
1 .96 17473+00 SLR 

-1.2922724+04 DYMP 
1.5221762+04 PTMP 

-1.2922724+04 DYME 

-1.1068425+03 DYM 
2.3841268+02 VM 

-4.6041348+01 LOS 

-6,3330370+01 APF 
2,8065769+01 APO 
7.0092344+03 PER 

- 7.7370864+03 DZMP 
6.3129285+01 AZMP 

-7.7370864+03 OZME 

2.9478520+03 OZM 
3,4791592+03 ARGM 
1.7464020+02 DES 

-5.0601675+01 RP 
2.4751064+05 TFP 
3.0988765+02 MTA 

3. 730-00>+03 
-6.7850200+01 

l.102ol59+0 l 
1. 4301680+01 

7. 92H973+03 
8.309:>296•01 

7.92H970+03 
-s .2703082+00 

2.2000215+0; 
1.1073431+0<: 
2. 2000215+03 

1.4797355+03 
2.7203244+01 

-1. 7335£49+01 

3. 554~541+03 
2.5613298+JO 
306000000•02 

8.4062560- 01 PX -2.9559869-01 PY -8,5874878•01 PZ -4.1853543-01 
3.4376839-01 SXO 0.0000000 SYD 0.0000000 SZO O.OOOOOJO 

FEB. 1971, 0 HRS,. 49 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

OAYS, 4 HRS., 29 MINS., 59.999 SECS. G.E.T. RAGR .14307871377320j+J03 

• 14844243194459731+001 
. 1560956 80 33324389+001 

-3,1862645+04 OXL 
-1.6206641+02 VL 

-1.1452677+04 
4.0858344+00 
5. 7381892+00 
3.7980572+08 

DXS 
VRS 
LNE 

DR 

• 319104716091 77648+001 
• 128007720455 01295+ 00 I 

9.4810848+03 DYL 
1.2 767199+04 PTHL 

-1.1067046+04 DYS 
1.3987607+04 PTR 

-1.7515572+02 DSMP 
- 1.1789004+04 VT 

6.1281806+03 DZL 
-6.7425656+01 All 

-7 .8706211+03 ozs 
-5 . 7438878+01 AZR 

1.1135567+00 RSMP 
7.5281163+03 SEASV 

5.9620680•03 
-3.6438817+01 

3.3500705+03 
-6. 9733890+0 l 

1.101<418+02 
1.172053••01 

1.0989754+04 DX 8.3661160+03 DY 9,0733812+03 DZ 7.4407111+03 
1.71 95352+0 1 V l.4411187+04 PTH 6.4433346+01 AZ 8.4885610+01 

l.0189 754+04 DXG -7.4457076+03 OYG -7.7884969+03 DZG 7.4407110+03 
2.3411664+02 VE 1.3094405+04 PTE 8.3129707+01 AZE -6.9530127+Jl 

6.4401721+03 OXMP 
-1.7172229+02 VMP 

6.4401721+03 DXME 

4.2852399+04 DXM 
1.7868079+01 LOH 

-2.3711141+07 RAS 

3.2793681+01 RAN 
5.4659696+00 INMP 
2.2521460+00 SLR 

-1.2093767+04 OYMP 
l.4411187+04 PTMP 

-1.2093767+04 DYME 

-1.1149689+03 DYM 
2.3478937+02 VM 

-4.6030699+01 LOS 

- 6,3331237+01 APF 
2.8066126+01 APO 
7.00921•1+03 PER 

- 7.6012817+03 DZMP 
6.4433346+01 AZMP 

-7.6012817+03 OZME 

2.9452006+03 OZM 
3.4787039+03 ARGM 
1.7089059+02 DES 

- 5 .0600989+01 RP 
2.4751273+05 TFP 
3.0989151+02 MTA 

l. 908tt3l. 8+0J 
l.ll6't0b4+0l 
} .908tdld+03 

l.477d42~+03 

2. 73510"4+01 
-1.733"330•01 

3.5549'+t>l+:n 
2.561J3LJ7+JO 
3.6000000+02 

8.4002633-01 PX -2.9560234-01 PY -8.5874994-0l Pl -4.1853043-01 
3.4377266-01 SXO 0.0000000 SYD 0.0000000 SZO O.OOOU000 

FEB. 1971, HRS., 4 MINS,, 60,000 SECS. G.M,T, USNM USFT I S~L 

0 DAYS, 4 HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .1468389805163o6+J03 

.18703169761241779•001 .35021685983402569+C01 

• 

( 

" 

( 

I 

~ 



(' 

( 

c 

~ 

RDXYZ .l336462l633369039+00l 

SE LENOCENTRIC 
XL - l ,675964 1+05 YL 
RL 1 .78 72 190+05 DE CL 

SELENCGRAPHIC 
XS l.7800 660+05 

ALTS 1.7779041 +05 
LT S - 3,4071 622-0 1 
LIN 1,4965424+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 1.7713 281+04 y 
R 2, 23 76 85 0+04 DEC 

GEOGRAPHIC 
XG -t, 1305 114+04 YG 
ALT 1 ,8936269+04 LAT 

EARTH-•CON PLAN E 
XM P -2, 09%08 2+04 YMP 
RMP 2,2376850+04 OEMP 
XME -2.0996082+04 YME 

PLANETARY COORD INAT ES 
X~ l, k5 311 69+05 YM 
RM 1, 995573 7 +05 DE M 

XSUN 5,2 7 59~25+0 7 YSUN 

-5.378 8289+04 ZL 
-9,09 15 278+00 RAL 

1.1 6 789 79+04 ZS 
-3 .5221035+ 00 LON S 

1.1498033+02 LT E 
-2.28132 2 0+00 LAP 

6,4412474+03 
3. 26 15935+0 1 

l 
RA 

- 1,5081260+04 ZG 
3.2642 769+0 1 LON 

-3.8636020+03 ZMP 
1 , 74 36689+0 1 RAMP 

-3,8636020+03 ZME 

6.0229535+04 ZM 
1. 2464429+0 1 RAM 

-5 , 467?474+07 ZS UN 

GEOCE NTRI C OSCULATING ~LEMENTS 
SMA 1.255356 1+0 5 ECC 9,7168184-01 INC 

VH -6,5620495+02 RNMP 4,6516825+01 APMP 
TA l ,349 71 53+02 EA 3.2253247+01 MA 

GEOCENTR I C UNIT VECTORS 
WX -4.8399902-0 1 WY 
QX 8,2362759-01 QY 

-2.4308 756-0 1 
-4. 5106002-01 

wz 
QZ 

•••••• CSM I EAR TH REF, /PHA SE 63- 11 
MEAN-OF-EPOCH 1971 

, 50000000000MOO+OO I HRS, FROM LAUNCH 

RESTAR T COORD INATES ( ER AND ER /HR l 

RXY l 
RDXYZ 

• 5466'42 1108426957<001 
. 12509176744441688+001 

SELENOCENTR IC 
XL -1,663 1067+05 YL 
RL 1.7713164+05 DECL 

SELENCGRAPHIC 
XS l ,7650 l7 2+05 

ALTS 1,76 19 315+05 
LTS -3 , 404 1165-01 
LI N l,5125135+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 1. 8826063 +04 y 
2,4194490 +04 DEC 

GEOGRAPHIC 
XG -1.260 1 204+04 YG 
ALT 2,0753926+04 LAT 

EA RTH -•OON PLAN E 
XMP -2.2653848+04 YMP 
RMP 2.4 1Q4 490+04 OEMP 
XME -2.2653R4 8+04 YME 

PLANET AR Y COORDINATES 
XM l. 85 l 4473+ J5 YM 
RM l .c;958163+05 DEM 

XS UN ,,2770 698+07 YSUN 

-5.292413 7+ 04 LL 
-9,8204668+00 RAL 

1.0559262+04 ZS 
- 3.4139770+00 LONS 

1.1485352+02 LT E 
-2.81927 23+00 LA P 

7,7410533+03 z 
3.2 71 9583+0 1 RA 

- 1.5986063+04 ZG 
3.2744 442+01 LON 

-4,90C64 50+03 ZMP 
l.6666393+0 1 RAMP 

-4,900645 0+ 03 ZME 

h.0665 190+04 lM 
l. 252 71 31+ 0 1 RAM 

-5,46636 16+07 ZS UN 

GE OCEN TRI C OSCULATING ELEMENTS 
SMA l.2553777+05 tee 9. 7168240-0 1 I N( 

VH 
TA 

-6.6365340+02 RN~P 
1 ,36970 15+02 E~ 

4.6368564+01 APMP 
3.38 1 90~0+0 1 MA 

GE OC EN TRIC UNIT VE CTORS 
WX -4.8400 158-01 wY 
QX 8,23625 18-01 QY 

-2.4308 149-0 1 
-4. 5106155-01 

•••••• CSM I EAR TH REF. /PHA SE 63- 12 
MEAN-OF-EPOCH 19 71 

wz 
QZ 

.s25 00000000000J+OO l HRS. F'OM LAllNCH 

RESTART COORDINATES { ER AND ER/HR I 

RX Yl 
R DX YZ 

SELENOCEIHRIC 

.57,98664280063190+001 
• 11783649108 672 72 6+001 

. 15263760441903931+00 1 

-3,100992 1+04 DX L 
-1,6220671 +02 Vl 

-1. 0 9 79959+04 
3. 7 537432+00 
5. 74 766'4+00 
3. 79 80571+08 

l. 2061236+04 
1. 998326 1+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

205 

. 121087016849095 92+ 001 

8.8915454+03 DYL 
1. 2048404+04 PTHL 

- l,04 4 1A09+04 DYS 
1,3304611+04 PTR 

- 1,7 5 14474+02 DSMP 
- 1.1087506+04 VT 

7, 7684601+03 DY 
l ,3 733452 +0 4 PTH 

509298539+03 DZL 
-6.6962199+01 All 

-7,6618555+03 DZS 
-5 ,6445264+01 AZR 

1.1126114+00 RSMP 
7 , 3539022+03 SEASV 

8 . 8723851+03 
6.5502184+01 

DZ 
AZ 

l ,20 H235+04 
2. 3314428+02 

OXG - 8.3322869+03 OYG - 6 .6676584+03 DZG 
VE 1.27 83747+04 PTE 7 , 7847928+01 AZE 

6.705263 1+03 OXMP 
-1,6957334+02 VMP 

6. 70 52631+03 OXME 

4,307 11 57 +0 4 OXM 
1,8005066+01 L O~ 

-2, 37 07300+07 RAS 

3.2793633+0 1 RAN 
5,46647 19+0 0 INMP 
2,5425 142+00 SLR 

- 1,1410851+04 DYMP 
l,3733452+04 PTMP 

- 1 .14 1085 1+04 OYME 

- 1.1230853+03 OYM 
2.3116606+02 VM 

-4,6020053+01 LOS 

-6,333 1998+01 APF 
2,8066450+0 1 APO 
7.00920 47+03 PER 

- 7,4552444+03 DZMP 
6.5502184+01 AZMP 

-7.4552444+03 DZME 

2,9425312+03 DZM 
3,4782483+03 ARGM 
1 , 6714097+02 DES 

-5 ,0600380+01 RP 
2.4751628+05 TFP 
3,0989806+02 MTA 

8,4062678-0 1 PX -2,9560530-01 PY -8,5875098- 01 PZ 
3.437766 7-01 SXD 0,0000000 SYO 0 . 0000000 SZD 

5.5624904+03 
-3. 04 0;0 39 +)1 

3, 045bb40+03 
- 1.120;90 2+J I 

1,0996680+0 2 
9,5815387+00 

7.0384310+0 3 
fl.638:>251+01 

7 . 03 84.;04+03 
-8.245csbOO•<> 1 

l ,6 79U7B+O J 
l.123 4blb+J4. 
l ,6791J76+0 3 

l .47594u6+J3 
2, 74 98B OB+Jl 

- 1. 7329•06+0 l 

3,554938:>+).; 
2.56133"7+00 
3 .6 000000• 02 

-4.185'623-01 
o.ooouooo 

FEB, 1971, HRS., 19 MINS., 60,000 SECS, G.M. T, USNM USFT I Ste 

DAYS , 4 HR S., 5q MINS., 5Q.999 SECS. G.E.T. RAGR • l5059924U;9447+J 03 

.22477360039452616+001 
, 149 32 53 565054 77 96+ 00 I· 

-3,021 18 37+0 4 DXL 
- t .6234845+02 VL 

-1.0548 169+04 
3, 42 36546+00 
5 . 7571027+00 
3. 79B0571+08 

oxs 
VRS 
LNE 

DR 

. 37973432584 190273+001 

. 11520 3094570154 68+ 001 

8.4024070+03 DYL 
1.1437716 +04 PTHL 

-9. 91 94399+03 DYS 
1.2721581+04 PTR 

-1 .751 3380+02 DSMP 
- 1,0495242+ 0 4 VT 

5, 7399985+03 DZL 
- 6,6577627+01 AZL 

- 7,4585605+03 DZS 
-5,5587995+01 AZR 

1,1116653+00 RSMP 
7,1894722+03 SEASV 

I .JO 77798+04 
2 .2351881+01 

OX 7 ,27 12153+0 3 DY 8,6798423+03 oz 
l .3 15 493 1+04 ~TH 6,6398561+01 AZ 

l. 3077797+04 
2.31 75263+02 

DXG -9, 1 567314+03 GYG -5,548 1849+03 DZG 
VE 1.2628146+04 PTE 7,2666304+01 AZE 

o.93G 7 569+ 0 3 OXMP 
-1.6 7 79345+02 VMP 

6,9397569+ 03 DX"f 

4, 3 2 e9635 +04 OXM 
l ,8 142086+0 1 LOM 

-2.3 7 03459+07 RAS 

3,279360 1+01 RAN 
5.4bo9 10 7+00 INMP 
2,83285&5+00 SLR 

- 1.0636052+04 DYMP 
lo31 5493 l+04 PTMP 

-l,C83rn52+ 04 OYME 

- 1.1 3 11916 +03 DYM 
2,2754284+02 VM 

-4.6 009405+01 LO S 

-6. 3 332694+01 APF 
2.f.066756+01 APO 
7.0 09188 4+ 03 PER 

- 7, 3076825+03 DZMP 
6 ,6 398561+01 AZMP 

- 7,3076825+03 DZME 

2.9398439+03 DZM 
3.4777924+03 ARGM 
1 ,6339135 +02 DES 

-5.0599 820+01 RP 
2,47520~0+05 TFP 
3.099D6D6+02 MTA 

8,4062 708-0 1 
3.4378047-01 

PX -2.95607 89- 01 PY -8.5 875191-01 PZ 
SX O O.OOOCOOO SYD 0 ,COOOOOO SZO 

5.222;;8bl+J3 
-3,9990703+01 

2. 795 2105+)3 
-7 .2 3983-J+J l 

1 . 098•946+D 2 
7. 76 93471+ 00 

6 . t:964 ib0+0 3 
8 . 760 't2 70+Jl 

¢.696't l !)d +J 3 
-8.680> 16 3+01 

,l .4 93~ l'tb+Q '.j 

l.1 29 11>9+Ji: 
l. 493JJ.4b+U3 

1.474 0298+ 0~ 
2. 7o 4 o)34+ Jl 

- t . 732o'+64+01 

3.5549283+03 
2. 561 .13!:10+01.J 
3.600uOlHJ+U, 

-4. l&St.t!:it.-Jl 
0.0000000 

FfB. 197 1, HRS •• 34 MI NS .. 60,000 secs. G.M.T. USNM USFT I S<C 

DA YS , HR S., 14 MINS,. ,9,999 SECS, G.E,T , RAGR . 1S43 595 l 40Ul5,b +J ~3 

.261709 15070439429+ 001 

. 1461894123249 0006+001 
.40788481385565811+001 
.11011830774896065+001 

XL - 1. 65 10554+05 YL 
RL 1.7%1 565+05 UEC L 

-5.2087352+04 ZL -2.9460544+04 OXL 7 , 9887753+03 DYL 
1,09101 47+04 PTHL 

5 ,5604205+0 3 DZL 
-6 ,6256839+01 AZL 

4 • 92 &74.i!O+JJ 
-4. 1299914•;)1 

SELENOGRAPHIC 
XS 1,7506617+05 

ALTS 1.7467 71 5+05 
LTS -3,40 10492-01 
LI N 1.5257423+02 

GEOCEN TRIC 
x 1.987 1 0 36+04 

YS 
LAT S 

LNS 
LAN 

-9, 657 3622+00 RAL -l,6249060+02 Vl 

9o46S07 02+03 ZS 
-3, 3134763+00 LONS 

1.1472671+02 LTE 
-3.3097512+00 LAP 

9,0 1 30892+03 

-1.0 150381 +04 
3 ,0960 271 +00 
5. 766498 1+00 
3 • 79P057l+ 08 

l .4047282+04 

DXS 
VRS 
LNE 

OR 

DX 

-9,4753120+ 03 DYS 
1.2215601+04 PTR 

-1. 7512289+02 DS MP 
- 9,9867067+03 VT 

6.8494875+03 DY 

- 7,2634646+03 DZ S 
-5. 4838998+01 AZR 

1·1107198+00 RSMP 
7,0346713+03 SEASV 

8 ,4975591 +0 3 DZ 

2.584 d!>£ 7 Hd 
- 7.3 38~ 1 • 7 +0 1 

l.097l i lb+O .i:: 
6.2067't49+0U 

6·'+00d5il'.i+03 



2, 5950 33 7+04 DEC 

GEOGRAPHIC 
XG - 1.4014105+04 VG 
ALT 2,2509784+04 LAT 

EARTH-MOON PLANE 
XMP -2.4235485+04 YMP 
RMP 2 ,5950337+04 OEMP 
XM E -2.4235485+04 YME 

PLANETARY COORDINATES 
XM l,8497658+05 YM 
RM l,9960594+05 OEM 

XSUN 5.2781769+07 YSUN 

3. 2773135+01 RA 

-1.6724195+04 lG 
3.2796330+01 LO~ 

-5,9118366+03 lMP 
l,5991601+01 RAMP 

-5 .9118366+03 lME 

6.1100441+04 lM 
1.2589745+01 RAM 

-5.4654756+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.2554015+05 ECC 9.7168303-01 INC 

VH -7.0935256+02 RNMP 4.6220381+01 APMP 
TA 1.3869197+02 EA 3.5273103+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8400418-01 WY 
QX 8 ,2362276-01 QY 

-2.4307571-01 
-4. 5106311-01 

wz 
QZ 

•••••• CSM I EARTH REF; /PHASE 63 - 13 
MEAN-OF-EPOCH 1971 

.5 50000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR l 

RXYZ 
ROXYl 

.60564593903414204+001 

.11158575686809420•001 

SELENOCENTR IC 
XL -1.6394919+05 YL 
RL 1.74169 92+05 OECL 

SELENOGRAPHIC 
XS 1.7369170+05 

ALTS 1.7323142+05 
LTS -3.3979965-01 
LIN I. 536n27+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 2 .0858043+04 v 
R 2 • 7651002+04 DEC 

GEOGRAPHIC 
XG -1.5532372+04 YG 
ALT 2.42 10453+04 LU 

EARTH-MOON PLANE 
XMP -2.5751757+04 YMP 
RMP 2 .7651002+04 OE MP 
XME -2.5751757+04 YME 

PLANETARY COORDINATES 
XM 1.8480723+05 YM 
RM 1.0963027+05 OEM 

XSUN 5 .2792837+07 YSUN 

-5.1276380+04 ll 
-9.5012004+00 RAL 

8.4071034+03 ZS 
-3.2194200+00 LONS 

1.1459990+02 LTE 
-3.7617049+00 LAP 

1.0258910+04 l 
3.2792677+01 RA 

-1.7293022+04 lG 
3,2814453+01 LON 

-b.89 79241+03 ZMP 
1. 5389 092+01 RAMP 

-6.8979241+03 lME 

6.1535289+04 lM 
1.2652276+01 RAM 

-5.4645895+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.255426 9+05 ECC 9. 7108370- 01 INC 

VH -7.3356244+02 RNMP 4.6072261+01 APMP 
TA 1.4019865+0 2 EA 3.6633261+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8400690-0l WY 
QX 8 . 2362027-01 QY 

-2.4307005-01 
-4.5106478-01 

****** CSM I EARTH REF. / PHASE 63- 14 
MEAN- OF-EPOCH 1971 

wz 
QZ 

.575000000000000+001 HRS. FRO M LAUNCH 

RESTART COORDINATES I ER ANO ER /HR I 

206 

2.4398057+01 1. 265286 1+04 PTH 6. 7164072+01 AZ 808771540+01 

1.4047281+04 
2.3003854+D2 

OXG - 9 .9 0802 15+03 OYG -4.4153773+03 OZG 6.4008503+03 
VE 1.2595052+04 PTE 6.7797388+01 ALE -8.878938l+Jl 

7.1492256+03 DXMP 
- 1.6629 138 +02 VMP 

7.14 Q2256+03 OXME 

4.3507826+04 OXM 
108279 136+0 1 LOM 

-2.3699617+07 RAS 

3,2 7 93584+01 RAN 
5,4673120+00 INMP 
3.1231744+00 SLR 

- l.0343813+04 OYMp 
1.2652861+04 PTMP 

-1.0343813+04 OYME 

-1.1392878+03 OYM 
2.2391962+02 VM 

-4,5998760+01 LOS 

-6,3333363+01 APF 
2.8067058+01 APO 
7 .0091685+03 PER 

-7.1628003+03 OZMP 
6.7164072+01 AZMP 

- 7,1628003+03 OZME 

2.9371386+03 OZM 
3.4773364+03 ARGM 
1.5964173+02 DES 

-5.0599285+01 RP 
2.4752539+05 TFP 
3 ,0991489+02 MTA 

8.4062 72 5-0 1 PX -2.9561035-01 PY - 8.5875273-01 PZ 
3.4378422-0 1 SX O 0.0000000 SYD 0.00000 00 SZO 

l 03396707+03 
1.1337026+0< 
l .3396707+03 

l.472ll03+D3 
2.779422l•Dl 

-1. 732356 2+01 

3o554~173+:J3 
2.561338l+JO 
3. 6000000+02 

-4.185191£-01· 
o. 0000000 

FEB . 19 71, HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I Ste 

DAYS, HRS., 29 MINS., 59.999 SE CS. G.E,T. RAGR .158119780745610+J03 

.297 8834942 795546 1+001 

.14323536670948316+001 

-2.8 7499 2 7+04 OXL 
-1.6263252+02 VL 

-9. 7813677+0 3 
2 .7710933+00 
5 . 77,8526+00 
3 . 7980571+08 

1.49 75805+04 
2.0 190002+01 

DXS 
VR S 
LNE 

DR 

ox 
v 

,43484594175319969+001 
• 105664 54 80 87588 49+CO I 

7 .633~2 45+03 DYL 
1,0448150+04 PTHL 

-9.0922473+03 DY S 
1.1770540+04 PTR 

- 1,7 51 1202+ 02 OSMP 
- 9.5439945+03 VT 

6.4861507+03 DY 
1.22 11212+04 PTH 

5.3914338+03 DZL 
-6.5988336+01 All 

- 7. 0 774916+03 ozs 
-5.4177836+01 AlR 

1 . 109 7741+00 RSMP 
6 .8889597+03 SEASV 

8.3258491+03 oz 
6.78?.7494+01 . AZ 

1. 49 75804+04 
?. • 280 702 2•0 2 

OXG - l.0 578 2e 4+04 OYG 
VE 1.26 593 72+04 PTE 

-3.2612222+03 DZG 
6.3286914+01 AZE 

7.3378180+03 DXMP 
-1~6 5004 65+02 VMP 

7.3378180+03 OXMf 

4.3725732+04 OXM 
1.8416217+01 LOH 

-2.36q5 774+07 RAS 

3. 2703576 +01 RAN 
5.4~76876+00 INMP 
3, 41 34687+00 SLP 

-9.9162474+03 OYMP 
1. 22 11 2 11+04 PTMP 

-9 .916 2474+03 OYME 

- 1.1473738+03 OYM 
2.2029644+02 VM 

-4.59881 13•01 LOS 

-6 . 3334027+01 AP F 
2.8067362+01 APO 
7.0091448+03 PER 

-7.0225895+03 OZMP 
6.7827494+01 AZMP 

-7.0225895+03 DZME 

2.9344154+03 OZM 
3.4768801+03 APGM 
1.5589211+02 DES 

- 5. 0598 762+0 1 RP 
2.4753047+05 TFP 
3 .0992 429+02 MTA 

4.6717804+03 
-4. 2403314•) 1 

2.4053603+03 
- 7.4229407+Jl 

1.095 7490+02 
4. 8399393+00 

6-14190&3+03 
8. 9742162+01 

t. l 4 lf1tHJO+J 3 
-8.98 3 <t6 3!;; •Ul 

1.2103569+03 
1.1376458+ 02 
1. 2103569+03 

1.4701819•03 
2.794lli7l+Jl 

- 1. 7320639+01 

3 . 5 549050+03 
2.5613420•00 
3, 6000000+0<' 

8.4062 731-0 1 PX -2.956 128 1-01 PY -8.5875344-01 PZ - 4.1851588-0 1 
3.43 78797-0 1 SXO 0.0000000 SYD O.OODOOOO SZO 0.0000000 

FEB. 19 71, HR S. , 4 MINS., 60.000 SEC5. G.M.T . USNM USFT I S<L 

DA YS, 5 HRS., 4't MJ~S., 59.999 SECS. G.E.T. RAGR .1 618 8004 7488o9l+JJ3 

RXYZ 
ROXYZ 

.63284559782673800+001 

.10612976840145981+001 
• 333341 50 109785 004+00 1 
.14045 71 7868323720+00 1 

.4607 593760085 71 90 +0 0 1 

.1017192553326790~+001 

SELENOCENTRIC 
XL - 1.62841 90 +05 YL 
RL 1.7278 57 1+05 OECL 

SELENOGRAPH I C 
XS I. 7237023+05 

ALTS 1.7184722+05 
LT S -3.3949348-01 
LIN 1.54652 92+02 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

x 2. 1794782+04 y 
R 2,9301971+04 DEC 

GEOGRAPHIC 
XG -1. 7143 539+ 04 VG 
ALT 2 .5861421+')4 LAT 

EARTH-~OON PLANE 
XMP -2.7211172+04 YMP 
PMP 2,9301<71+04 DEMP 
XMf -2 .7211172+04 YME 

PLANETA RY COORDINATES 
XM 1.84636 68+0' YM 
RM 1.9965462+05 OEM 

-5.0489679+04 ZL 
-9,3511716+00 RAL 

7.3720011+03 zs 
-3 .1308949+00 LONS 

1.1447309+02 LTE 
-4.1818160+00 LAP 

lol48D060+04 z 
3,2788666+01 RA 

-1. 768Q073+04 ZG 
3.28092 14+01 LON 

-7.8598307+03 ZMP 
1.4847825+01 PAMP 

-7.8598307+03 ZME 

6.l969738+D4 ZM 
1.2714721+01 RAM 

-2.80 751 09+04 DXL 
-1.6277378+02 VL 

- 9.4371) 77 3 +0 3 
2·448957 1•00 
5. 7 8 51663+00 
3. 7 980571+08 

oxs 
VRS 
LNE 

DP 

7. 3244598 +0 3 DYL 
1.0 038993•04 PTHL 

-8.7578707+03 DYS 
1 . 137 4662+04 PTR 

-1.7510118+02 OSMP 
-9. 1541273+0 3 VT 

5.232687l+D3 DZL 
-6.5763274+01 AZL 

-6.9007075•03 ozs 
- 5 .3589 244+01 AZR 

1.1088289+ 00 RSMP 
6.751657 6+03 SEASV 

t .5868 247+04 
2. 7777317•0 I 

OX 6.1690102+03 DY 8.1643613+03 DZ 
V 1. 1818324+04 PTH 6.8409451+01 AZ 

1. 5 668246+04 
2. 2589727+0 2 

OXG - 1.1161517+04 OYG -2.0821582+03 DZ G 
VE 1.2801341+04 PTE 5.91411 53+01 AZE 

7.5087094+0 3 OXMP 
- 1.6 388886+0 2 VMP 

7.50 87094+03 DXME 

- 9.5404257+03 OYMP 
1.1818325+04 PTMP 

- 9.5404257+03 DYME 

4.3943355+04 OXM -1.1554497+03 OYM 
1.8553333+01 LOH 2.1667328+02 VM 

- 6.8879089+03 OZMP 
6,8409450+01 AZMP 

- 6.8819089+03 OZME 

2.9316743+03 OZM 
3.4764235+03 ARGM 

4.444j95 :H03 
- 4. 33486!:>4+~1 

2. 2500d20+0.:) 
-7 .49 5.3 71 4•0 1 
l.094 ;7bH+ 02. 
3.6301553+0(.; 

5.912b't01+03 
9.060i237+0l. 

5.912o!>42+03 
-9.043.H3l+Jl 

l .0999040+03 
1.140~449+0 2 

1. 0999040+ 03 

l.468.:.4 48+03 
2. 808948 3+J l. 

* 

( 

4 

( 



<"c 

( 

( 

207 

XSUN s.2eo3qo5+01 vsuN -5.46310 32+01 lSUN -2.360IQ30+0 7 RAS -4.5977468+01 LOS 1.5214248+02 DES -1.73 1111 0+0 1 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2554533+95 ECC 9.71tA443-01 INC 

VH -7,5648728+02 RNMP 4.5Q24185+0 1 APMP 
TA 1.4153 30 7+02 EA 3.79 13210+01 MA 

GEOCENTPIC UNIT VECTORS 
WX -4.8400978-~l WY 
QX "·236\ "164-01 QY 

-2. 4306436-01 
-4.5 106663-0 1 

wz 
Ul 

•••••• CSM I EARTH REF. /PHASE 63- 15 
MEAN-OF-EPOC H 1911 

.•0000 0900000000+0~1 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANU ER /HR I 

RXYl 
ROXYZ 

• 65P. 76413 51602 5 754+001 
.1013147753 2666266+90 1 

SELENOCFNTRIC 
XL - 1.61771 54+05 YL 
PL 1.7145595+05 DECL 

SELFNOGRAPH I C 
xs i.11oqi;:21+os 

AL TS I, 1051746+05 
LT S - 3 .391879 1-0 1 
LI N i.554~q7z+o2 

GEOCENTRIC 

vs 
LAT S 

LN S 
LAN 

X L.2687399+04 Y 
P 3 .0907847+04 UEC 

GECGRAPHIC 
XG -\,8834345+04 VG 
ALT 2.7467293+04 LAT 

EARTH-MCON PLANE 
XMP 
RMP 
XMF 

-2 .8620585+04 YMP 
3.0Q0 7847+04 DCMP 

-2.8620595+04 YME 

PLANETA~Y COORUINATES 
X"4 1.844~494+05 Yt-1 
RM l. S967Q02+05 DE~ 

XSUN 5 .2814 9 70+~7 YSUN 

-4.9725766+04 lL 
-0,2066135+00 RA L 

6.36242 18+0 3 lS 
- 3 .047179Q+OO LON S 

l.143462Q+02 Lff 
-4.575204 1+00 LAP 

l 02678009+ 0 4 
3.2768106+01 RA 

- 1.79085 84+04 ZG 
3.2787579+01 LON 

- e .7985413+03 ZMP 
1.4357740+0 1 f<AMP 

-8.79f54 13+ 03 ZME 

6.2403774+04 ZM 
l. 277707Q+O I RAM 

-~.46291~6+07 zsu~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.25;4ao4+95 ECC 9. 7168519- 0 1 INC 

VH -7.7~29045+02 PNMP 4.5776 148+0 1 APMP 
TA l.42721.lq3+02 EA 3.9 123 951+01 MA 

GEOCENTkIC UNIT VECTORS 
WX -4.840 1288-9 1 WY 
OX q,236 1487-0 1 OY 

- 2.4305858-0 1 
-4.5 106869-01 

wz 
oz 

****** CSM I FAR TH REF. /PHASE 63- 16 
MEAN-OF-EPOCH 1971 

/ 

• 6l::'.500l)000000000+00 l HRS. FR0"1 LAUNCH 

RESTART COUROINHES ( ER AND ER/HR I 

PXY Z 
P DXYl 

.683~46706747573q2+001 

.97025320153801534+%0 

SELENOCE~TK I C 
XL -l.~07 5 111+ 05 YL 
RL 1.70170:. 8 1+ :)5 DECL 

SELENOGRAPHIC 
XS 1. 6986 1 50+05 

~LTS l.6923t3l+ t15 
LTS -3.3888265-01 
LIN 1.56227 15+0 2 

GEOCENTP IC 

YS 
LATS 

LNS 
LA~ 

2.3540~94+04 y 
3 .2472541+')4 DEC 

GEOGRAPHIC 
XG -2. 0590874+04 VG 
ALT 2.9031981+04 LAT 

EARTH-~. OON PL AN E 
XMP -2.99856 18+04 YMP 
RMP 3.2472 541+04 (!EMP 
XME -2.9'l856 18+04 YME 

PLANETA RY COORDINATES 
XM L 8429200+05 YM 
Rt.I l. <;:9 70 344+05 OE"4 

XSUN 5.2926034+07 YSUN 

-4.8981275+04 ZL 
-G.066q8 12+ 00 RAL 

5.3770912+0J ZS 
-2. 9b 76949+00 l ONS 

1.1421 948+02 LTE 
-4.945q730+00 LAP 

l.38~412~+ 04 l 
3.27358 10+0 1 •A 

- 1.7947890+ 04 LG 
3. 2754335+0 1 LON 

-9.7150371+03 ZMP 
1. 3910946+01 RAMP 

-Cf. 7l 5:J'371+03 ZME 

6.2837400+04 ZM 
t .2839351+01 RAM 

-5 .46.19 299+07 lSUN 

GEOCENTRIC OSC ULATING f LEMFNTS 
S_. 1.2555080+05 ECC <;. 71 o859Q-OI INC 

VH -7.9910490+02 ~~MP 4.5628147+01 APMP 
TA l. 4380428+02 EA 4.0273991+0 1 MA 

GEOCENTRIC UNIT VE CTORS 
WX -4.A401620-0t WY -2.4305256-01 
OX f,2361189-91 OY -4.5107101 -0 1 

****** CSM I EAR TH RFF. /PHA SE 63- 17 
MfAN-ClF - EPOCH 1971 

wz 
QZ 

3,2793579+0 1 RAN 
5 .4 6 80462+00 INMP 
3.7037401+00 SLR 

A.4062729-0 1 PX 
3,4379181-01 sxo 

-6.3334 702+01 APF 
2.8067675+01 APO 
7.00Q1157+03 PER 

-2.956 1538- 01 PY 
0.0000000 SYO 

-5.0598238+01 RP 
2.4753576+05 TFP 
3.0993404+02 MTA 

-8.5875408-01 Pl 
0. 0 000000 szo 

3.554b879+03 
2.5613467+00 
3.600VOUO+Ot. 

-4.1851<77-0l 
o. 0000000 

F-EB. 19 71, HRS., 19 MI NS., 60. 000 SECS. G.M.T. USNM USFT I s~c 

DAYS , HRS., 59 MI NS., 59.999 SECS. G.E.T. RAGR .l65b40314t.31772+Ju3 

.3 681258•02739043 7+001 

.13784402305427727+001 

-2.7432II8+04 OXL 
- 1 .629 1408+0 2 VL 

-9.1 14299 1+0 3 
2 .12 :./6440+00 
5 . 7944394+0(1 
3. 79 ~057 1+08 

oxs 
VRS 
LNf 

OP 

,485 74024376041905+001 
• 981907625 75 714 39 l +COO 

7.0526440+03 OYL 
9,673179 1+03 PTHL 

-8,46302 10+03 DYS 
1.1019200+04 PTR 

-1.7509037+02 DSMP 
-8,80 74453+03 VT 

5 .083550Q+03 OZL 
-6.5574769+01 AZL 

-6.7327762+03 ozs 
-5.3061566+01 AZR 

1.1078831+00 RSMP 
6.6220600+03 SEASV 

4.24lt.403+u~· 

-4.4 lh"737+Jl 

2. ll41U45+0~ 
-7.558o7l!>+Jl 

l,0930.J50+ n 
2. 548t>441+00 

1. 6728571+04 
2 .9197017+0 I 

OX 5.8801288+03 DY 8.0124662+03 oz 5.7o7oJ9<+03 
V 1.1465490+04 PTH 6 .8925162+01 AZ 9 .1371 lOHJ I 

l. 6 7 28570+04 
2 .235':670+02 

OXG - 1.1 652866 +04 OYG -8. 7761871+02 OZG 5.707o4oJ+03 
VE l .n052 14+04 PTE 5.5349462+01 AZE -9.C79"739+J l 

7.bb438t8+03 UXMP 
-t.62 9 115 2+02 VMP 

7 .6b438t-8+03 OXME 

4.4160688+04 OXM 
1.86>0479+01 LO" 

-2.36~8085+07 RAS 

3,2793588+01 RAN 
5.4b83945+00 JNMP 
J.9939A85+oo SLR 

-9.206 7409+ 93 OYMP 
1.1465490+04 PTMP 

-9.206 7499+03 OYME 

- 1.1635 152+03 OYM 
2·1305017+02 VM 

-4.5966823+0 1 LOS 

-6.3335305+01 APF 
2.e068005+01 APO 
7. 0090~05+03 PER 

-6. 7590259+03 OZMP 
6,P925159+01 AZMP 

-6 • 7590259+03 OZME 

2.928Ql53+03 OZM 
3.4759668+03 ARGM 
1,4839286+02 DES 

-5 ,0597707+0 1 RP 
2 .4754120+05 TFP 
3.0Q94408+02 MTA 

1.004JtHb+J 3 
l.1437b 5l+J.::: 
l .004'.;)tHl:HJ3 

l · 4662 99CJ+J3 
2.8237V58+Jl 

- 1.7314791+01 

3.554ot>9.1'+U3 
2.5ol:J525+ov 
3.f.000000+ ::>.::: 

8.4062720-01 PX -2.956 1800-0 l PY -8.5875463-01 PZ -4. 1850970-JI 
0. 0000000 3 .4 379579-0 1 SXO 0.0000000 SYD 0.0000000 SlO 

FEB. 1971, 2 HR S., 34 MINS .. , 60.000 SECS. G.M.T. USNM USFT I Ste 

DAYS, f. HRS., 14 MINS., 59.999 SECS. G.E.T. RAGR .16940f•580S7ct8:>3+JJJ 

.40227622933683 528 +001 
• l J 5 38 3 46805436 02 3+CO I 

-2.68l76P0+04 OXL 
- l. 6305323•02 Vl 

- 8 .8 t:144 1 8 +03 
l.8131347•0(' 
5 .9036714+00 
3. 79 '30 574+08 

t.75600~2+04 
~j .047731:rHOl 

DXS 
VPS 
LNE 

DI' 

ox 
v 

l.7 5C00~ 1•04 OXG 
2.21J7679+02 VE 

7.8068376+03 OXMP 
- l. 62J482tl•02 VMP 

7.8068376+03 OXMF 

4.4377732+04 OXM 
1.8827657+01 LOM 

-2. 3684240+07 RAS 

J.2793606+0 1 RAN 
5.4687343+00 INMP 
4. 2842 141+00 SLR 

8.4002703-01 PX 
3,437QQQ5-0I SXO 

. s ~988 36Ce 2405<74 2s+ ro 1 
• 9 50089897 2<0000 40+000 

6,8113658+03 DYL 
Q.3434641+03 PTHL 

-8.200 7 593+03 DYS 
1 .0697454+04 PTR 

-1. 7507960+02 DSMP 
-8.4965950+03 VT 

5.63Q7955+03 DY 
l.l l4t050+04 PTH 

-1.2048348+04 DYG 
1.3258385+04 PTE 

-8.Q070315+03 OY MP 
1.1146050+04 PTMP 

-A.9079315+03 DYME 

-I.! 715704+03 OYM 
2,0942707+02 VM 

-4.~956 177+01 LOS 

- 6.3336123+01 APF 
2,8068349+01 APO 
7.00903Q7+03 PER 

4.9433029+03 DZL . 4.058i47o+J3 
-6,541739 1+01 All -4 .489!195+Jl 

-6.573 1853+03 DZS 
-5.2585730+01 AZR 

I .!06Q365+00 RSMP 
6,4994Qll+03 SEA5V 

7.8694415+03 
6.938fl l 27+0 1 

DZ 
AZ 

3.507890Q+02 DZG 
5,1892 177+01 AZE 

-6,635HQ82+03 OZMP 
6.9386127+0 1 AZMP 

-6.6358Q82+03 OZME 

Z.9261386+03 DZM 
3,4155098+03 ARGM 
1.4464324+02 OES 

-5 .05Q7161+01 RP 
2.4754b76'+05 TFP 
3.0995433+02 MU 

l.994Uo? o+U.i 
-7 .t l 4oJl3+;)! 

t .oq l o..i3!>+JL 
l .573oHL+Jv 

5.522~92.1'+.Jj 

q . 2064340+01 

5.522,90U+J,j 
-9.1Gl~S't9+J.1. 

<;.208~Vt.t>+.J.:: 

l. l'tbi2)77•0 2 
9. 208'106b+U£ 

l .4b43't44+Jj 
2.f!384!>'i4+C.d 

-l.73l.Ld6 "/+0l 

3.554b'tbb+::d 
2.5bl3::>91•00 
3. 6000000•0 c:. 

-2.Q562l02-0l PY -8.58755 14-0 1 Pl -4.185Uot4-Jl 
0.0000000 SYD 0 .0000000 SZO 0.0000000 

FEB. 1971, HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I Ste 



• 650000000000 000+ 001 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
ROXYZ 

.70 7 31315918 7546 34+001 

.931 72870015059060+000 

SELENOCENHIC 
XL -l.5975 847+05 YL 
RL l .6893742+05 DEC L 

SELEN OGRAP HIC 
XS 1.6866450+05 

ALTS l.6799892+05 
LT S -3.3857678-0l 
LIN l. 5688 348+02 

GEOCENTR IC 

VS 
LATS 

LNS 
LAN 

x 2.4359395+04 y 
3.3999402+04 oEc 

GEOGRAP HI C 
XG -2.2398673+04 VG 
ALT 3.0558834+04 LAT 

EARTH-MOON PLANE 
XMP -3. l 310940+04 YMP 
RMP 3.3999402+04 OEMP 
XME · -3.13 10 940+04 YME 

PLANETA RY COORDINA TE S 
XM l.8411787+05 YM 
RM l.9972789+05 DEM 

XS UN 5.2837096+07 YSUN 

-4.8260950+04 ZL 
-8.93 18 185+00 RAL 

4.4148185+0 3 zs 
-2.89 19653+00 LONS 

1 . 1409267+02 LTE 
-5.2970083+00 LAP 

l .5009669+04 
3.2695160+01 

l 
RA 

- l.7803642+04 ZG 
3.271 2842+01 LON 

- 1 .06 10265 +04 lMP 
1.3501162+01 RAMP 

-1.0610265+04 ZME 

6.3270620+04 ZM 
l o29C l 533+0 l RAM 

-5.46 10430+07 lSUN 

GEOCENTRIC OSCULATING ELEMEN TS 
SMA l.2555362+ 05 ECC 9.7168683-01 INC 

VH -8. 1903 984+02 RNMP 4.5480 17 3+0 1 APMP 
TA 1.4478370+02 EA 4. 1 370471+01 MA 

GcOCENTRIC UNIT VECTOR S 
WX -4.8401977-0 1 WY 
QX 8 .2360864-0 1 QY 

-2.4304630-0 1 
-4.5 107357-01 

wz 
Ql 

•••••* CSM I EARTH REF. /PHA SE 63- 18 
MEAN-OF-EPOCH 1971 

.6750000000000QQ+OOI HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND Ek / H• I 

RXYZ 
RDX YZ 

• 730 16375 9020 3892 3+00 I 
.89688297449336427+000 

SELENOCENTR I C 
XL -1.58 79620+05 YL 
RL 1. 677396 6+05 DECL 

SE LENCGRAPHI C 
XS 1.6 750 056 +0 5 

ALT S 1. 6680 117+05 
LT S -3.382 71 38-01 
LIN l.574726~+02 

GEOCENTRIC 

VS 
LhT S 

LNS 
LAN 

x 2.5 146355+04 y 
R 3.5491331+04 DEC 

GEOGRAPHIC 
XG -2.4242e53+04 VG 
ALT 3.2050755+04 LAT 

EARTH-MOON PLANE 
XMP -3.2600 482+04 YMP 
RMP 3.5491331+04 DEMP 
XME -3.2600482+04 YME 

PL ANETARY COOR DIN ATES 
XM 1 .8394255+05 YM 
RM l.9975236+05 DEM 

XSUN 5.284ql56+07 YSUN 

-4.7557623+04 ZL 
-8.8007355+00 RAL 

3.4744921+03 ZS 
-2.8 1 95974+00 LONS 

l.13 96587+02 LTt 
-5.6 311878+00 LAP 

1.6145794+04 
3.2648565+01 RA 

- l.74731 1 9+04 ZG 
3.2665490+01 LON 

-1.l4B51 2q+04 ZMP 
l .31233 17+01 RA MP 

- l.1485 1 29+04 ZME 

6.37C34 17+04 ZM 
1 .2963631+01 RA M 

-5.4601 560+07 ZS UN 

GEOCENTRIC OSCULATIN G ELEMEN TS 
SMA l. 2555647+05 ECC 9.71 68 771-0l INC 

VH -8.3818745+02 RNMP 4.5332225+0 1 APMP 
TA l .456Vi85+02 EA 4.2419255+0 1 "A 

GEOCENTRIC UNIT VECTORS 
WX -4.840236 2-0 l WY 
UX d .2360516-0l QY 

-2·4303976-0 1 
-4. 5107644-01 

•••••• CS"1 I EAPT H REF . /PHA SE 63- 19 
MEAN-OF-EPOCH l 9 7l 

Wl 
Ql 

• 700000000000000+001 HRS • FROM LAUNCH 

RES TART COU•DINATES I ER AND ER /HR I 

~xv z 
R DXYZ 

SE LENOCENH IC 

. 752 1833651772226 3+ 001 
• 865167656002 30 2 H+OOO 

208 

0 DAYS, t HRS., 29 MI NS., 59.999 SECS. G.E.T • RAGR .173160847717935+003 

.43582924586581824+001 

.13306299379184679+00 1 

-2.6229057+04 DXL 
- l .6319 11 2+02 VL 

-8.5233805+03 
l 04993833+00 
5. 812862 5+00 
3.79~0580+08 

l. 8 365432+04 
3. l 640369+0 l 

DXS 
VRS 
LNE 

DR 

DX 
v 

.53326QQ5C76043564+COI 
• 92ll9336 12 28693 59+000 

6.5954792+03 DY L 
9.0442060+03 PTHL 

- 7 .96572 34+03 DYS 
l.C404197+04 PTR 

-l.7506885+02 DSMP 
-8. 2 158667+03 VT 

5.4 158640+03 DY 
l.08548 14+04 PTH 

4.8112 151+03 DZL 
-6 .5286813+01 Al l 

-6 .4213597+03 DZS 
-5.2 154545+0 1 AZR 

l.1059904+00 RSMP 
6.3833254+03 SEAS V 

7. 7345591+03 
6 . 9 801228+01 

DZ 
AZ 

3.892.i440+)3 
-4.553l4l 7+JI 

1 . 88b9tl;~4+Li3 
- 7.6 64~91. l• ::J l 
l. 090260<5+li2 
6.880£618-0l 

5.354o.2~1+03 
9.269~3b2+0l 

lo83t543l+04 
2 .1847952+02 

DXG -1.2344668+04 DYG 
VF l. 3550736+04 PTE 

l .5998858+03 DZG 5.354ollU+03 
4.6744935+01 ALE -9. 11 495bl+Ol 

7.9 3 16738+03 OXMP 
-l.6 1280 14+02 VMP 

7.9376738+03 DXM E 

4.45~4489+04 OXM 
1.89 64869+0 1 LOM 

-2.368Q3C4+07 RAS 

3.279 3633+0 1 RAN 
5 .4bQQ69Q +OO lNMP 
4.5744 166+00 SLR 

-8.6383252+03 DYMV 
l .0854e14+04 PTMP 

-R.6383252+03 CYME 

- t .1796153+03 OY M 
2.0580402+02 VM 

-4.594S:533+0 1 LOS 

-6.3336883 +01 APF 
2.P0687 l 6+0 1 APO 
7.00899 18+ 03 PER 

-6.5 183215+03 DZMP 
6·9801227+01 AZMP 

-6.5 183215+03 DZME 

2.9233440+03 DZM 
3.4750526+03 ARGM 
1 .4089362+02 DES 

-5 .0596598+01 RP 
2.4 75 524 1+05 TFP 
3 .0996475+02 MTA 

8.4062677-0 1 PX -2.95624 15-0 l PY -8.58 75556-0 l PZ 
3.43€043 1-0l SXO 0.0000~00 SYD Q.0000000 SZO 

8,4 7 2ctJb8+J2 
1. l 4843l4+Jc:: 
8,47243b8+01::'. 

l .462 iHHl+J3 
2.653~Qi;4+0 1 

- 1 . 7306941+01 

3.554t>2io+-O.i 
2. 56 lJbbd•JO 
3.60001)01l+OZ 

-4.185l)3!>6-0 l 
O. (;QQOOOU 

FEB. 1Q71, HR S., 4 MINS., 60.000 SECS. G.M.T. USNM USF T I ~tc 

DAYS, 6 HRS .,· 44 ~INS., 59.'i9'J secs . G.E.T. RAGR .17692 1ll446lvl6+J 03 

.4688184 0482962131+001 

.1308 706 Q363 l45233+001 
.555963992l99336 1o+ro1 
.8<478553137776700+COO 

-2.5663921+04 UXL 
-l.6332765+07 VL 

-R.2513483+03 
l.1 883255+00 
5 .8220127+00 
3. 1 90o;Ro+oe 

DXS 
VRS 
LNE 

DP 

6,4QQS658 +0 3 DYL 
8. 770 <:i456 +03 PTHL 

-7.7536977+03 OYS 
l.O 13 5287 +04 PTR 

- 1 .750~~ 1 4+02 DSMP 
-7.960 7507+03 VT 

1.9147030 +04 
3 .27 l342 l+Ol 

DX 5.213316 1+03 ~y 
1 .0587669+04 PTH 

1.9 1470 29+04 
2.1578230+02 

OXG - 1 .2539148+04 DYG 
VE 1.3874145+04 PTE 

d.0582237+03 OXMP 
-1.S0 5 9267+02 VMP 

8.05•2237+03 OXME 

4.4ti1095 1+0 4 DXt-1 
l. 9 l 021 l 3+0 l L O~. 

-2.3676547+07 RAS 

3.27C:36l9+01 RAN 
?04694020+00 INMP 
4.86459 5 8+00 SLR 

8.4062644-0 1 PX 
3.43P08SO-Oi SXO 

-6. 39 3.C.824+03 OYMP 
1. 0587669+04 PTMP 

-8,3934824+03 OYME 

- l.1 87 t:497+03 OYM 
2 . 0218100+02 VM 

-4. 593'4&89 +01 LGS 

-6.333768 4+:'.ll APF 
2.8C69 1M+O l APO 
7 .0~8936&+03 PER 

-2.9562754-01 PY 
0.0000000 svo 

4.6865955•03 OZL 
-6.5 l7Q5 17+01 All 

-6.2 7672 19+03 DZS 
-5.1762218+01 AZR 

1 . 1050443+00 RSMP 
6.2729975+03 SEASV 

3.7407i~l+03 
- 4.6l041t-Jd+Ol 

1. 790807 2+03 
-7.70957jJ+"01 

l .088o• ld+ OZ 
- 1 .2134077-0l 

7.6071272+0 3 DZ 5.20 l 1L43+03 
7.0177447+01 AZ ~.3267bbJ+"Ol 

2.6653000+03 DZG 5.2QllLJQ+03 
4.588 1444+-0l AZE -C.. l2 3l bl4•01 

-6.4060 167+03 DZMP 
7.0177444+-01 AZMP 

-6.4060167+03 DZ ME 

2 .92053 17+03 DZM 
3.4745952•03 ARGM 
l .3714410+02 DES 

-5 . 059b".>l5+01 RP 
2 .4755915+05 TF P 
3 .OQ97532+0 2 MTA 

-8.5975590-0l PZ 
0.0000000 szo 

? • Bl ?':JI.Jc:: 1+02 
l. l 50:J5b4+0it. 
7 .8 17;,9" 1+ 0" 

l .4604V9l+v3 
2.Bt>711!>!)1t-+v l 

- l .730b0l!>+Jl 

3.!)547.Y20+Jj 
2.56 13 75&+JO 
3.60000U0+02 

-4. l8 5\J04b-J 1 
o. coouooo 

F F.B. 19 71, HR S., 1c MINS . , 60.000 secs. G.M. T. USNM USFT I St L 

DAYS, b HRS ., 59 MINS. , 5q,999 secs. G.E.T. 

• 50 l 27 43 542939700 l +00 l 
.1267955 662~801790+001 

• 578026 152 3066941 l +CO l 
.9705 18831•5729599+000 

RAG!\ • l8068 1 36 1204U97 +J 03 

XL - l. 5786134+05 YL 
RL l. 6657803+05 DECL 

-4. 6872242+04 ZL -2.5 120284+04 DXL 6.22463 79+0 3 DYL 
8.5200881+03 PTHL 

4.5688044+03 DZL 
-6.5092637+01 Al l 

3.60lb't06+0.; 
-4. b62 ll bl+:Ji 

SELEN OGRAPH I C 
XS l.6636654+05 VS 

ALTS I ·6563953+05 LATS 

-9.67 340 12+00 RAL - 1 .6346277+02 VL 

2.5550922+03 ZS 
-2. 7502604+00 LONS 

-7.9928582+03 DXS 
8.7989143-0l VRS 

- 7.5613179+03 DYS 
9 .88739 17+0 3 PTR 

-6. 1387169+03 DZS 
-5. 1404037+0 1 AZR 

1. 1031:101 <J+o; 
-7. 750 3 7j o+01 

.. 

.. 

( 

~ 



<-

( 

I ~ 

( 

LTS 
LIN 

-3.37%552-0 l LN S 
l. 5800548+02 LAN 

GEO CEN TRIC 
2.5904 6q 5+04 y 
3.t-qso~ss+o4 ni::c 

GEOGRAPHIC 
XG -2.6 108162+04 VG 
ALT 3.3510 2 70+~4 LAT 

EARTH-MOON PLAN E 
XMP -3.3657585+04 YMP 
~MP 3.6950R54+04 DE~P 
XME -3,385 7 585 +04 YM E 

PLANETARY COORD IN ATES 
XM l.6376604+05 YM 
RM l.0977 68 7+ 05 OEM 

XSUN ~ .2 asqz1 s +o7 YSUN 

1.136 390 7+ 02 LH 
-5, 9505 202+ 00 LA P 

1. 72 63556+04 
3 .z50 11 8 l+ Ol RA 

- l.6954274+04 ZG 
3.2614024+0 1 LON 

- 1.23 40475+04 lMP 
1.2 77 32 71+01 ~AMP 

-l.2340475+04 ZME 

6.4 13 57 98+04 lM 
l .3 n5 6 38+0 1 RAM 

-5 .459 2668+07 lSUN 

GEOCENTRIC OSCULAT IN G ELEMENTS 
SMA 1.2555936+05 ECC >. 7168863-0 1 INC 

VH -B.5662463+02 P NMP 4.5164305+01 APMP 
TA l.465 044 ~+02 EA 4.3425240+01 MA 

GEOCENTRIC UNIT V FC TO~ S 
WX -4.6402783-01 WY 
OX 8.2360 138-0l QY 

-2. 4303266-0 1 wl 
-4.5107%0-01 Ql 

++•••• CSM I EARTH REF. /PHASE 63- 20 
MF.AN-OF-EPOCH 1971 

.725 00 0000 000 000+00 1 HR S. Fk OM LAUNCH 

RESTART COORDJNAHS I EK AND F.R /HR I 

R.X YZ 
ROXYl 

• 77344453004376039+001 
• R 3'> 14162 5653 51 207+ 000 

S EL ENOC F.N TR IC 
XL - 1. .5 695 14 2+05 YL 
RL 1, 6 54494 7+15 DECL 

SE LEN OCRAP HI C 
XS l , 65 25 9 72+05 YS 

ALTS lo6451 C98+05 L AT S 
LT S - 3 ,3765 °97- 11 LNS 
LIN 1,56490 54+.12 LAN 

GEOCENTR IC 
2.6636916 +04 y 
3, 8380 196+04 DE: 

GEOGRA PHIC 
XG -2.7979088+04 VG 
ALT 3.4939h02+04 LAT 

EAR TH-• CON PLANE 
XMP -3 . 5085 122+04 YMP 
RMP 3.8 38 0 1 96+04 OE MP 
XM E -3,5085122+04 YME 

PLANETARY COORDINATES 
XM 1,8358 034+05 VM 
PM i.c;i9 ao 1 4l+05 DE/w' 

XSUN 5 . 28 70 2 71+07 YSUN 

-4.620384 5+04 Zl 
- 8 .~4 G 5 2Q0 +00 RAL 

l , 65 5~7b'!+03 L S 
-2.6~36 742+00 LONS 

1.13712 26+02 LH 
-6.256 7 54"2+01) LAP 

l . 8H3 9 1R+04 
3.2 544089+0 1 RA 

- 1.6245903+04 lG 
3.25597 13+ 01 LON 

-l .3177094+04 lMP 
l.24476 0 1+".ll RAMP 

- 1.3177094•04 ZME 

6 .456776 3+04 ZM 
1 , 30 8756 0+ 01 RA~ 

-5.4583813+07 lSUN 

GEGCENTR J C OSCULATING ELEMEN TS 
SM A 1·2556 228+05 F.CC 0. 71 b8° 59-Jl I NC 

VH -e, 744 1764+02 ~NMP 4,5036407+01 APMP 
TA 11472 6702 +1)2 E l\ 4.43 9 2607+01 MA 

GEOCENTR IC UNIT VECT O•S 
WX -4.8403 234-01 WY 
OX R. 235•73 3-0 1 OY 

-2.4302%3-0 1 
-4.510~310-0l 

wl 
Ql 

•••••• CSM I EARTH REF. /PHAS E 63- 21 
MEAN- OF-EPJCH 19 71 

.7~00".lOOOOOO ~OOO + OO l HRS. FKOM LAUNCH 

RESTART COORD IN ATES I ER AND ER/HR I 

PX VZ 
ROXYl 

• 7940048't 5 A2022 l q8+1J0l 
o81"19"t-4 5b l 326701296+0('! 0 

SELENOCE~TRIC 
XL -l.5b06429•J5 Vl 
RL 1,6435 1 37+')5 UE::.L 

SELENOGRAPH IC 
XS l.641777 9+05 

ALTS 1. 63 41 28 7+05 
LT S -3. 37354 11 -01 
LIN l.5893 46 7+02 

GEOC ENTRIC 

YS 
l A. TS 

LNS 
LAN 

x 2.734 5 171+04 v 
R 3,978 1 320+04 DEC 

GEOGRAPHIC 
XG -2 .9839927+04 VG 
ALT 3.6340715+04 LAT 

E ARTH- ~CON PLAN E 
XMP -3.~2855 7 5 + 04 VMP 
RMP j,9781 320+')4 DEMP 

-4. 55 51535+04 lL 
-8.4288672+00 RAL 

7.7 53 7081+ 02 lS 
-2.6 195982 +00 LON S 

l.13 58546+02 LTE 
-b .55 13 5G2+00 L4P 

1.9447766+04 l 
3 .248 8442+01 RA 

- 1.53477 26+04 ZG 
3.2503502+01 LON 

- 1 .3q95 7 z 7+0 4 ZHP 
1.2143455+01 RAMP 

5 .8311218+00 LNE 
-l .0 90 38 29+02 DR 

zos 

- 1. 7504747+02 DSMP 
-7. 7 276337+03 VT 

1. 9906836+04 
3 . J68050Q+.O l 

OX 5.0289643+03 DY 
V 1.0 341303+04 PTH 

1.99%8 35+04 
2 . l 299913+02 

DXG -1.2629693+04 OYG 
VE 1, 4222083+04 PTE 

8 .169595 6+0 3 DXMP 
- 1.599741 2+0 2 VMP 

8. 16959 58 +03 DXM[ 

4.50271 2 1+04 DXM 
1.9239390+0 1 LOM 

-2.3b72699+07 RAS 

3.2793715+0 1 RAN 
5 .46973 50+00 INMP 
5. l 5475 16+00 SLP 

- 8, 1698456+03 DYMP 
1.0341303+04 PTMP 

-8.1696456+03 DYME 

-1.1956737+03 OYM 
1.9855801+02 VM 

-4,592 4245+01 LOS 

-6. 3338537+01 APF 
2.6069527+01 APO 
7 . 0088738+03 PER 

1.1040978+00 RSMP l.087> Ll5+0 2 
6.1679973+03 SEASV -8.6523301-Jl 

7.4865062+03 DZ 5.0600b91+03 
7.0 520354+0 1 Al 9.3 79•9 06+01 

4.1417621+03 DlG 5.06006b7+0; 
4.3275297+01 AlE -9. 127830 7+0! 

-6.2986724+03 DlMP 
7. 0520353 +01 AZHP 

-6.2986724+03 OlME 

2.9177018+03 DlM 
3.4741377+03 ARGH 
1.3339437+02 DES 

-5.059540 1+01 RP 
2.4756396+05 TFP 
3.0998602+02 MTA 

1. 231 L2 0u+ Ol 
1 . 15 20790+0> 
1. 23 12200+02 

l ,4584Lb5+03 
2.8826976+ 01 

- 1. 73030bd+Jl 

3.5547>77+D3 . 
2.561 38o2+JO 
3.6oouo0u+o, 

8.40b260 l -O I PX 
3.43El381-0l SXO 

-2.9563119-0 1 PY -8.5875620-01 PZ - 4.1849729-01 
o. 0000000 O. 0000000 S YO 0. 0000000 S lO 

FEB. 1971, HRS.' 34 Ml NS., 60.000 secs. G.M. T. 

HRS., 14 MINS., 59 . 999 SECS. G.E.T. 

USNM USFT I St~ 

DAYS t 

.533225 115511 33 10 1+00 1 

. 12682 7 b02266 76 464+00 1 

-2.45q643 1+04 OXL 
- 1,6 35964 6+02 VL 

-7. 741;)6462 +0 3 
S .7400b27-0 l 
5. 84~1898+00 

- 1. 337954 1+02 

2.0t: 46568+04 
3.4 5e3004+0l 

DX S 
VR S 
LNE 

DK 

DX 
v 

RAGR .l8444164794717d+00 3 

• 599 50 540485889160+ 001 
.84811 03 122482 3471+000 

6.06393 16+03 DYL 
8.2687136+0 3 PTHL 

-7. 3858632 +03 DYS 
9.6577916+0 3 PTR 

- 1. 7 503683+0 2 OSMP 
-7.5 135 7• 7+03 VT 

4.8602445+03 DY 
1.0113017+04 PTH 

4.4572603+03 DlL 
-6.5023802+01 AZL 

-6.0068276+03 DlS 
-5 .1076 100+01 AlR 

1.103150 8+00 RSMP 
6 .0678709+03 SEA SV 

7.3721143+03 Dl 
7 .0834465+01 AZ 

3.4 7 3::, 7~ l:H03 

-4. 7090192+0! 

1 ·624804l•u3 
-1. 7 8 70 204+0 l 

1. 086 15ib .. 0£ 
- l .552.ll41+0v 

4.929tH50•03 
9.4281.t?:'tl+~l 

2 .064656 7+04 
~. 101 4 1 36+02 

DXG - 1.26 14761+04 DYG 
Vf 1 .4 589303+04 nE 

5,4233231+03 DZG 4o929dlbl+03 
4,0901109+01 AZE - 9.l30143l+Jl 

8.2 7272 34+03 OXMP 
- 1. 5c4 1soe+o2 VMP 

8,2 727 234+0 3 DXME 

4. 5.2429G9+04 OXM 
1.9376701+01 LOM 

-2.3bbB85 1+07 RAS 

3 .27 ~3 7t b+ Ol RAl\ 
5•4 7 00628+00 INMP 
5 .4448841+ 00 SLR 

8,40625 5<-0 l PX 
3 ,43818 97-01 sxo 

- 7. qb4~3 22+0 3 DYMP 
1.0113017+04 PTMP 

- 7.9645322+03 CYME 

- 1.2036872+03 CYM 
l .c; 4q35Q5+1')2 VM 

-4,59 13602+0 1 LOS 

-6 .3 33<:i434 +01 APF 
7..£ln69Q71+01 APO 
1 . 00 e 80 29 +O 3 PER 

-6. 1959715+0 3 DlHP 
7.0834465+01 AZMP 

-6.19597 15+0 3 DlME 

2.9 146540+03 DlM 
3.4736799+03 ARGM 
1, 2964475+02 DES 

- 5 .0594762+01 RP 
2,475b964+05 TFP 
3. 0999683+02 M TA 

-2.95 63514-01 PY -8.5875642-0l Pl 
o . ooOOOOC SYD o.0000000 SlO 

6. 70 2tH13::u;J, 
l. l 53o i:b9 +J t: 
6.702b&3J+.J2 

l .456't 39L +J3 
2.eq1'+3b'++OJ. 

- l.7 30lJlbJ•~l 

3.55Ct7.(:0b .. \Jj 

2· 5':>U'17H+UV 
3.tOOO OU0+0£ 

-4. 1S494:Jo-JJ. 
O. GOOOOJO 

F F.8. l 971, HRS .. 49 MINS., 60.000 SEC.S. G.M. T. USNM USFT I Ste 

I,) OAYS, 1 HRS., 29 MINS •• 59.999 secs. G.E. T. RAGR .l8820 1 9 1 4b'10~ov+Jv3 

• 564696 3 304 e655971 .. 00 l 
.12495776957617724+00 1 

• 620445200 3 7263169+CO l 
• 8273U98216331451 +000 

-2.40C0859 .. 04 UXL 
-l.6372870+02 VL 

-7.5116277+03 
2 .10501i9-0 l 
'l.84Q2 168•00 

-1.4042549+02 

oxs 
VR S 
LNE 

DR 

5 .9167585+03 DYL 
8,0744136+03 PTHL 

- 7.2251060+03 DYS 
9.444244 8 .. 03 PTR 

-1.7502622+0 2 DSHP 
- 7.31617 69+03 VT 

2 .L3b7720+04 
3. 5420269+0 I 

DX 4. 7050685+03 OY 

2. 1367719+04 
2.0 7216 36+02 

V 9.9005851+03 PTH 

OXG - 1·2493382+04 DYG 
VE 1.4971578+04 PTE 

8.36840 15+ 03 OXMP 
-1.5890785+02 VMP 

- 7 . 7751771+03 OYMP 
9.900585 1+ 03 PTMP 

4.3514377+03 DlL 
-6 .497102 l+O l AZL 

-5.8805787+03 DlS 
-5.0775 160+01 AlR 

1.1022051+00 RSMP 
5.9722117+03 SEASV 

7.2634264+03 DZ 
7 . 1123468+01 Al 

6 . 7035005+03 DZG 
3 .8735178+01 AZE 

- 6 .0976063+03 DlMP 
7.1123466+01 AZMP 

3.35't !> obJ+Q,j 
-4.75lti't3~+J l 

1. 55L:>4oi+Cd 
- 7 .82 ltH9 7 +.Jl 

I .CA4 7b 2 l +O~ 
-2, 1897lU+JO 

4.809UIJ7b+J3 
9.47310't0+Ji 

4.809 ul5't•:.u 
-t;:.1 30 H53bt-Jl 

6 . 224 ! dl"t•0£ 
l .l 55ULb 3+ 02 



XMF -3 ,6285575+04 YME -1.3995727+04 ZME 

PLANET~RY COORDINATES 
XM 1.8340946+05 YH 
RH l,9982597+05 DEM 

XS UN 5.28 81326+07 YSUN 

b.4q99300+04 ZM 
1•3149392+01 RAM 

-5,4574938+07 l SUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1 ·2556522+05 ECC 9.7169059-01 INC 

VH -0 , 9162314+0 2 RNMP 4,4888525+01 APMP 
TA 1,4797535+0 2 EA 4.5324881+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8403723-01 WY 
QX 0.23 59292-0 1 QY 

-2 .4301799-01 
-4.51086 91-0 1 

•••••+ CSM I EARTH REF. /PHA SE 63- 22 
HEAN -O F- EPOCH 1971 

wz 
QZ 

,775000000000000+001 HRS . FROM LAUNCH 

RESTAR T COORDINATES ( ER AND ER/HR I 

RXYl 
RDXYl 

SE LENOC EN TRIC 

.81393374824794858+001 

.78478375173200935+000 

B.3684015+03 OXME 

4,5458 579 +04 DXM 
1,9 514045+0 1 LOM 

-2,3665001+07 RAS 

3,2793831+01 RAN 
5,47039 75+00 INMP 
5, 734992 5+00 SLR 

210 

- 7,775 177 1+03 OYME 

-1.2 11 ~901+03 DYH 
l ,9 131 213+ 02 VM 

-4,5902958+ 01 LOS 

-6,3340389+01 APF 
2.80 70445+01 APO 
7,0 007233+ 03 PER 

-6,09 76063+03 DlHE 

2.9119887+03 DZM 
3,4732219+03 ARGM 
l. 25895 13+02 DES 

-5.059409 1+0 1 RP 
2,475 7 577+ 05 TFP 
3. 1000 773~0 2 MTA 

8,4062490-0 1 PX -2 , 9563936-0 1 PY -8,58756 56-01 Pl 
3.43e2446-0l sxo o.o oonooo SYD 0.00000~0 szo 

6,2241824+ 0 2 

1. 4544413+03 
2.9 121109+n 

- 1.7297 234+0 1 

3 . 554b 7Bb+0 3 
2,561- ll O+JO 
3.6000000+0 < 

-4, I 84907 5-J l 
o. 0000000 

FEB. 1971, 4 HRS. , 4 MINS, , 60, 000 SECS. G.M, T. USN M USF T I S<C 

DAYS, 7 HRS., 44 MINS., 5q.99q secs. G.E. T . 

• 595 71149922078149+00 l 
. 123 177 95 179489524+00 1 

• 64088367335495871+001 
• 8079 7 500 69 7114 7 61+000 

RAGR .191962l8l43B4l+J03 

XL .- 1 ,5519 805+05 YL 
RL 1,6328139+05 DECL 

-4.4914504+04 lL -2,36022~5+04 DX L 5 .7 813997+03 DYL 
7.87518 35+03 PTHL 

4,250865 1+03 DlL 
-6,4932624+01 AZL 

3.2 440H5!>+0J 
-4.7~ l l47H +Ol -8.3111964+00 RAL -1,6385949+02 VL 

SE LENOGRAPHIC 
XS l.6311869+0 5 

ALTS l .623 4290+05 
LTS -3,3 70 48 72-0 1 
LIN 1.5934 345+0 2 

GEOCENTRIC 

v s 
LATS 

LNS 
LAN 

x 2.803 1337+04 y 
R 4, 11 559 74+0 4 DEC 

GEOGR ~PHI C 
XG -3 .161487 6+04 VG 
ALT 3.77 15 358+04 LAT 

E~RTH-MOON PLANE 
XMP -3,7461 112+04 YHP 
RMP 4, 1155073+04 DE MP 
XME -3 , 746 111 2+04 YM E 

PLANETARY COO RO IN ATES 
XM 1,8322939+05 YM 
RM 1,9985057+05 OEM 

XSUN 5 ,2892379+07 YSUN 

-8,6626 017+01 ZS 
-2,557A250+0 0 LONS 

1 .1345866+02 LTE 
-6,8355 71 6+00 LAP 

2.0515908+04 z 
3,2431553+01 RA 

- 1, 4260453+04 ZG 
3,2446096+0 1 LON 

- l ,4H 7063+04 ZMP 
1 , 185843 1+ 01 RAMP 

- l .47970 63+04 ZME 

6 .5430412+04 LM 
l.32 11134+ 01 RAM 

-5.45 66060+ 07 ZSUN 

GECCENTR IC OS CULATING ELEME NT S 
SMA 1, 25568 19+05 ECC 9, 71 69 163-01 l°NC 

VH -9,0820058+02 RNMP 4,47406 70+0 1 APMP 
TA l .486359 3+0 2 EA 4,6225131+01 MA 

GEOC ENTRIC UNIT VECTOR S 
WX -4 , 8404248-01 WY 
QX 8,23 58 819-01 QV 

-2 .4300994-0l 
-4.5 109 106-0 1 

Wl 
QZ 

••• ••• CSM I EA RTH REF, /PHA SE 63- 23 
MEAN-OF-EPOCH 1971 

.500000000000000+00 1 HRS. FROM LAU NC H 

RES TA RT COORDINATES ( Eq ANO ER /HR I 

RXVZ 
qoxvz 

,83326392299600835+001 
. 761 9 09949 75 540 159+000 

SE LENOCENTRIC 
XL - l, 5435 108+0 5 YL 
RL 1, 622 37 51 +05 OECL 

SELENOGRAP H!C 
XS l ,6208C64+05 

ALTS l. 6 129901+05 
LTS -3 ,3674302-0 1 
LIN 1. 597 2 143+02 

GEOCEN TRI C 

v s 
LATS 

LN S 
LAN 

x 2 .eoq1 0 56+04 v 
R 4,2505721+04 DEC 

GEOGRAPH IC 
XG -3.3468113+04 YG 
ALT 3,9065004+04 LAT 

EAR TH-MOON PLANE 
XMP -3,86 13 640+04 YMP 
RMP 4 . 250572 1+04 OEMP 
XME -3.8613640+04 YME 

PLANETARY COORDI NATES 
XM 1. 8304~ 1 3+05 VM 
RM 1.9987519+05 OEM 

XS UN 5 , 29 03430+07 YSUN 

-4 . 42920 13+04 lL 
-8 .1963245+00 PAL 

-9,3 10 5166+02 ZS 
- 2,4981739+00 LON S 

1.1 333185+02 LH 
-7.1104484+00 LA P 

2. 156908 7+ 04 l 
3.237395 7+01 RA 

- 1, 2985833+04 ZG 
3.2368025+01 LON 

- 1,558 1742+04 ZMP 
l.1 59049 1+01 RAMP 

- 1,55 81742+04 ZME 

6.586 1100+ 04 ZM 
1.3272 789+0 1 RAM 

-5.455 7180+07 ZSUN 

GEOCEN TRI C OS CULATING ELEMENTS 
SMA l ,25 57ll8+05 ECC 0, 7169 271-01 INC 

VH -9,2446301+0 2 RNMP 4,4592829+0 1 APMP 
TA l,492542 1+02 EA 4, 70960 16+01 MA 

GEOCE NHI C UNIT VECTO RS 
WX -4 ,8404914-01 WY -2.4300 147-0 1 wz 

-7 .2 968633+03 
-3 .0427566-02 

5.8592026+00 
- 1. 432 777 4+02 

DXS 
VRS 
LN E 

DP 

- 7.07720 37+03 OYS 
9.2440822+03 PTR 

- 1, 7 50 1564+0 2 OSMP 
-7. 1 3342 13+03 VT 

2.207160B+04 
3.62000<;2+0 1 

OX 4.5617164+03 DY 
V 9, 7 02 1514 +03 PTH 

2.207l6C6+04 
2,0423 791+02 

OXG -1.2265162+04 DYG 
VE 1.5365505 +04 PTE 

6.4573141+03 DXMP 
- 1 .5844608+02 VMP 

8.4573141+03 DXME 

4,5673863+04 OXM 
1 .065 1423+0 1 LOM 

-2,3661151+07 RAS 

3, 27939G6+0 l RA N 
5 ,4707288+00 I NMP 
6.0250 77 2+00 SLR 

- 7.59982 10+03 OYMP 
0.7021511+03 PTMP 

-7,5998210+03 DYME 

- 1.2196€2 4+03 DYM 
l.076e92 4•02 vM 

-4,5892 3 15+0 1 LOS 

-6.334 1400+0 1 APF 
2,8070950+01 APO 
7,0086355 +03 PER 

-5.7595361+03 ozs 
-5.0498470+01 AZR 
l, 101 2578+00 RSMP 
5,9806585+03 SEAS V 

l.486i 9b9tQj 
-7.853 3Bll+Jl 

1. 08341"9+02 
-2. 78336 15+0Q 

7.1599709+03 OZ 4.69t,lO~+J3 

7.1390431+01 AZ 9 ,5150945+0! 

7.Q754 174+03 OlG 4.69b,l4~+03 

3.6755 794+0 1 AZE -9, 1304679+ 01 

-l.0032839+03 DZMP 
7,1 39043 1+0 1 AZMP 

-o.0032839+03 DZME 

2,90910 57+03 DlM 
3.472763 7+03 ARGM 
l , 2214550+02 DE S 

-5 .05933 86+0 1 RP 
2.4758175+05 TFP 
3.1001872+02 MTA 

5, 780i901+0 2 
l. l 562<;ib4+J2 
5 . 7 88290 1 H12 

1.45 2<t348+'J3 
2.9.lb9018+J 1 

- l . 72 9430b+Ol 

3.554b3lb+03 
2,56 l•.255+ 0G 
3 . 6 000u00+ 0 i 

8, 4062420-0l PX 
3,43e3029-0 l sxo 

-2,9504389-0 1 PY -8,5875663-01 Pl -4. l 84t:l73b-J1 
0 , OOOOOJO 0.0000000 SYO 0 ,0000000 SZO 

FEB. 1971, 4 HRS., 19 M I NS~, 60.00U SECS. G.M. T. USNM U SF T I SC L 

OAVS, HR S. , 5q MINS., 59.999 SEL S . G.f. T. RAGR . 1 957224461 7b42~+JJ3 

,620292 198 77688393+00 1 
. 121480 86772612494+00 l 

,66085451548842065+00 1 
• 78999162 981 33 1276+000 

-2, 3129461+04 OXL 
-1,6 308883+0 2 VL 

-7.0715347+03 
-3.2912470-01 

5.86 71 474+ 0 0 
- 1 .4476382•·02 

DX S 
VRS 
LNE 

OR 

5,65642 18+03 DY L 
7,6893382+03 PTHL 

-6.9406 17 9+03 OYS 
9,0581317+03 PTR 

- l , 7 5005 10+02 OSMP 
-6.9636342+03 VT 

2.2 75939 0+04 OX 4.4287577+03 DY 
3,6929007+01 V 9.5161553+03 PTH 

2,2759389+04 OXG -l, 1930246+04 DVG 
2. 0120656+02 VE l .5768332+04 PTE 

8.5400514+03 OXMP 
- l. 58U2447+Q2 VMP 

8,54005 14+03 DXME 

4,5888851+04 OXM 
l ,978e836+01 LOM 

-2,365730 0+07 RAS 

3.2793991+01 RAN 
5,4 710634+00 INMP 
6,3151375+00 SLR 

8. 4062 340-0 1 PX 

- 7 ,4 36825 1+03 DYMP 
9,5 161 553+ 03 PTMP 

-7,436825 1+03 DYME 

- l .2276b4l'f-03 OVM 
l .8406639+0 2 VM 

-4.588 1674+0 1 LOS 

-6,3342469+01 APF 
2,8071485+01 APO 
7.0085383+03 PER 

-2.956487 5-0 1 PY 

4, 15 511 92+03 DZL 
-6 .4907lqfl+Ol Al l 

-5.6433057+03 DlS 
-5.0243 70 5+0 1 AZR 

l , 1003 111+ 00 RS MP 
5,7928876+03 SEAS V 

3. l4 0987.t+:>3 
-4. 8273<112tJJ. 

l .4250l t1l+OJ 
-7.882o42 l+'J1 

l .C82044.t+::>2 
- 3 . 338.l5lilJ+C.J 

7.06132 43+03 DZ 4.59li+Oo9+03 
7.16 37 9~9+0 1 AZ S.554.tl23 t Vl 

9.2319271 +03 DzG 4,59140bl+u> 
3 ,4943336+01 AZE -O, l 203L64 +jl 

-5, 9127295+03 DZHP 
7 , 1637909+ 01 AZM P 

-5.9 12729 5+03 DZME 

2,90620 52+03 DZM 
3,4723054+03 ARGM 
1,1939588+02 OE S 

- 5,0592648+01 RP 
2, 4758779 +05 TFP 
3,1002980+02 MTA 

- 8.5875668-01 Pl 

5. 389 ~8(;, ~+0.::'. 
l.1574o0<t+O~ 
5 . 389!>i:Jb~+O l 

l . 4504 l 97+0j 
z.c;4 lo 29l+Ol 

-l.7291377+01 

3. 5545 ·19 7 +(1;, 
2. 56 1442 0+.i l..i 
3.6000000+0 2 

-4, 1948J9U-u l 

.. 

.. 

( 

.. 

,. 

( 



( 

( 

~ 

~x 0,2358316-01 QY -4.510q560-01 

•••••• CSM I EARTH Rf F, / PHASE 63- 24 
MEAN-OF-EPOCH 197 1 

Ql 

.B250010000 0 Cl00J+10l HR5. F~OM LAUNCH 

RESTAR T CUORO!NATES ( fR ANO ER /HR I 

RXY l 
ROXY l 

SE LENOCENTR ! C 

.8~20424 1 630082565+001 
,7406176 67720 17626+000 

211 

J,4J83649-0l sxo 0.0000000 SYO 0 .0000000 

FEB, 1971, 4 HRS,, 34 MINS., 60.000 SECS, G,M,T, 

DA YS,, HRS,, 14 MINS., 59,999 SECS. G,£,T, 

, 6564582H l 468 16799+00 1 
.11 •85998652265286 +0 01 

.68038767 24 7494005+00 1 
• 77 293903836545704+00 0 

SlO o. ooouuou 

USNM USF T I Ste 

RAGR ,199482714919503+00} 

XL - 1.5352 193+05 YL 
RL l .t l 217 Q0+05 OECL 

-4. 36 83 366+ 04 
-8.0840755+00 

l l -2 .2671439+04 DXL 
RA L - l ,64 1167 4+02 VL 

5.54062 70+03 DYL 
7,51544q5+03 PTHL 

4. 0638203+03 
-6 ,4893510•01 

Dll 
All 

3 .044"t7ll5+0.'.) 
-4.B 6 095't3+\Ji 

SE LENOGRAP H! C 
XS 1.6 10620 7+05 

ALT S 1.002704 1+05 
LT S -3,3643747-01 
LIN 1.6007241+02 

GEOCENTR IC 

YS 
LATS 

LNS 
LA N 

2 . 93437 74+04 y 
4.3e3 1 Q6"8+04 DE C 

GECGRA PH! C 
XG -3. 5 203 8 83+04 YG 
AL T 4 . 039 1331+04 LAT 

EARTH-~OUN PLANE 
XMP - 3 . <H448 3 8+04 YMP 
R"'IP 4 . 383 1 C68+04 DEMP 
XMF. - 3 • 97 4483 8+04 YME 

PLANETARY COORD INATES 
XM J .8286570+05 YM 
PM 1. 99~ 9 984+05 OEM 

xsu~ ~ .29 1 4480+07 YSUN 

- 1.7586002+03 lS 
-2.4404861+00 LONS 

l.1 320505+02 LTE 
- 7.3769001+00 LAP 

2 .2607qA 7+ 04 l 
3.23160~9+0 1 RA 

-1. 1 526694+04 LG 
3.2329688+01 LON 

-l.6350364+04 ZMP 
l.1 337892+0 1 RAMP 

- l. 6350364+04 ZME 

b.62~ 1 352+04 ZM 
1.3334353+0 1 RAM 

-5, 45482 gR+07 l SUN 

GtCCEN TRI C OS CULATING ELEMEN TS 
SMA l, 255 7 420+05 ECC 9 , 7l 6q3~4-0 l I NC 

VH -o.4n t 78 11 +02 RN~P 4.444 5 01 1+01 APMP 
TA l .4983476+02 EA 4.7~ 39 ~ ~ 2+ 0 1 MA 

GEOCENTR IC U' !T VECTOPS 
WX -4.d405419-0l WY 
QX Q,2357773-0 1 :)Y 

-2 .42 99256-0l 
-4.5110 0 49-01 

Wl 
Ql 

•••*** CSM I EAR TH REF, / PHASE ,3- 25 
MEAN-OF-EPOCH l q7 [ 

.850000000000000+001 HRS, FPOM LAUNCH 

RES TAR T COORD I NATES I EK AND ER IH• I 

f..XY l 
ROXYl 

• 870 30 ,,5 2 2 208 l 92rl2+00 1 
.720 73213896 709793+000 

S EL ENOC ENTP 1 C 
XL 
Pl 

-l. !'270<1 3 1+ 05 YL 
I .60223Q6+05 DEC L 

SE LENCGRAPHIC 
XS l, 6006 15 8+05 YS 

ALT S [, 592q246+05 LATS 
LT S -3,36 131 94-0 1 LNS 
LIN l. 6039q54 +02 LAN 

GEOCENTRI C 
x z . ~9 7 2778+04 v 

4 . 5 135C83+04 OE~ 

GEOGRAPH IC 
XG - 3 . 6A~b~88+04 YG 
ALT 4.1695336+04 Li\T 

E/IRTH-,..CON PLANE 
XMP -4.08562()2+04 YMP 
R~P 4.5 1 35C83+)4 UEMo 
XMt -4.08562 ·)2+04 YM E 

PLANET/If.IV CUORU l ~ATES 
XM l. 8 26q209+1)5 YM 
RM l.9<?92451+05 DEM 

XS Ut-1 5 .?.925528+ 0 7 YSUN 

-4 .30 87933+04 ll 
-7.974 29 6B+OO ~A L 

-2.56<il900 4+ 0 3 ZS 
-2.3846217+00 LONS 
l.! 3Vi825+02 LH 

-7.1>357095+ •)1) LAP 

2•363323iJH)4 l 
3.2258 l ti4+ Gl kA 

-9.88t:9570+1)3 lG 
3 . 227 1 387+01 LON 

-l.71 03484+04 ZMP 
l.l OGQ l 34+0 l FAMP 

-l.7 1 G34rl4+.'J.:. lME 

~ .67 2 11 71+04 lM 
l .3J~5~2g+0 1 RAM 

-5.4539414+07 lSUN 

GEOCEN TRI C OSCULA TING ELEMENTS 
SMA l ,2557 723+05 ECC 9,7lo950 l -O l INC 

VH - S . 554694 7+0 2 ~NMP 4.42~7209+0 1 APMP 
TA 1. 5036 150+02 EA 4.R75P.715+0 1 MA 

GEOCf'NTR IC UNIT VECTORS 
WX -4,8406%8-0 1 WY 
QX 8,235 7196-0 1 QY 

-2.42<i8319-0l 
-4, 5 l I 057o-O l 

*** *** CSM I oART H REF, /PHASE 63- 26 
MEAN-OF-EPOCH 1971 

wl 
Ql 

, 875°'1~000000000 +00 1 HRS . FROM LAUNCH 

•ESTART COORD INATE S ( fR AND "R /HR I 

-6.8649224+03 
-6.2557472-0 1 

5 o87605l l+OO 
- 1. 4 54764 7+0 2 

DXS 
VR S 
LNE 

OR 

-6.8 1405 22+03 DYS 
8 , 8826595+03 PTR 

- 1 . 7499459+ 02 USMP 
-6,805395 1+03 VT 

2.3432099+04 
3.76l2545+0 1 

DX 4, 3049919+03 DY 
V 9, 3412733+03 PTH 

2. 3432Qt;8+04 
1.98 12983+0 2 

OXG - 1 . 1489402+04 OYG 
VE l . 6177837+04 PTE 

8,6 171 292+03 OXMP 
-1.5 7 63 855+0 2 VMP 

8,6171292+03 DXME 

4 . 6 1 , 3539+04 OXM 
l, 9926282+01 LOM 

-2.36~3449+07 RAS 

3.27Q408 6+01 RAN 
5.c+7 139el+OO INHP 
~.60 ~ 1 736+00 SLR 

-7,2848052+03 OYMP 
9.34 12733+03 PTMP 

- 7,2848052+03 DYME 

-1,2356350+03 DYM 
1.8044357+02 VM 

-4,58 71 032+01 LOS 

-6,334359 7 +01 APF 
2.8072056+0 1 APO 
7.0084 315+03 PER 

- 5.5315311+03 ozs 
- 5,0008863+01 AZR 

1,0993641+00 RSMP 
5, 708 6 106+03 SEAS V 

6.9671073+03 oz 
7 . 1868060+01 Al 

l .0465668+04 OZG 
3.32R0235+01 AZE 

-5,8256894+ 03 OlMP 
7,1868062+01 AZMP 

-5.8256894+03 DlME 

2.90328 71 +03 DlM 
3,4718469+03 ARGM 
1.1464625+0 2 OES 

-5 . 059 187 3+0 1 RP 
2.4759387+05 TFP 
3 .1004095+02 MTA 

8 ,4 0 •2249-0 1 PX . - 2,956539 1-0 1 PY -8,5875662-0 1 Pl 
3,43 €4304-01 SXO 0.0000000 SYO 0.0000000 SlO 

1 . 368.J93£+1),, 
-7.90<ib6it.l.+:l! 

l o0800 7 !:>b+O~ 
-3.fl58!>5b5+0Q 

4.492b66!:>+o::, 
9. 590C4~d+O 1 

4.49lti6C:::7+03 
-9, 127o&l5+J l 

5.023c+O&Y+C;, 
1.1 585264+02 
5. 0234Vb9+CJ2 

l • 448,,~oU+03 
2 .95td!> l4+J l 

-l.72&t14'tt1+Ul 

3 .554!> 24 7+ 03 
2.56l4bOiJ+JO 
3. bOOOUUO+O, 

-4.l84d(;,;)4-J l 
o.ooouo:;~ 

FEB . 197 1, 4 HRS. 1 49 MINS., 60.000 SECS. G.M.T. USNM USFT I Soc 

DAYS, A HRS., 29 MI NS., 59.qc;q secs. G.e.r. RAGR .20324298 loo~!>b~+ J j~ 

,6862280520942702 1+00 1 
• l lE 3094 1• 57 1494907+00 l 

,699509906 1795 11 05+00 1 
,7569996 4852014330+000 

-2, 2 22 72 69 +04 OXL 
-l.6424324+02 VL 

-6.66":3912+03 
-9, l 984 4f-~-Ol 

'5-.884913 1+00 
-l.45j9l7e+o2 

DXS 
VRS 
LNE 

DP 

5,4329984+03 DY L 
7,3522975+03 PTHL 

-6.6964059+0.'.1 DYS 
8.7 17325 1+03 PTR 

- 1, 749R4 l2+02 DSMP 
-6.657t.94 l +03 VT 

2 • 4~1Cl"lt5b+04 
3, 8255427+C l 

OX 4, 1894033+03 DY 
V 9, l 76 3737+03 PTH 

l..40 -l0055+04 
l .95 '11245+02 

OXG -1.0943950+04 OYG 
VF l.6592215+04 PTE 

8.68 ~ 99Q}+03 OXMP 
- t . S 7 2B45H02 VMP 

8,6809901+03 OXME 

4.63 17 924+04 DXM 
2 ,00 63 763+01 LOH 

-2.3649596+07 RAS 

3.z 7 <; 41 <;4+0 l RAN 
5.4 717 37Q+OO INMP 
6.8<;5 1 8~ 1 +00 SLR 

-7, 1425853+03 OYMP 
q. 176~738+03 PTMP 

- 7.1425853+03 C'"E 

- 1.243~952+03 OYH 
1,7,82078+02 VH 

-4,5B6 C3 9 l +O l LOS 

-6.3344792+ 01 APF 
2,8072664+01 APO 
7 ,0083145+03 PER 

3,9 766275+0 3 Ol L 
-6.48905ll +Ol AZL 

-5,42388S9+03 OlS 
-4,9 7922 20+0 1 AZR 

l ,0984172+00 'SMP 
5.627 5684+03 SEASV 

6,8769790+03 Ol 
7 ,2082726+01 Al 

1.1609 178+04 DlG 
3. 17 50848+01 AlE 

- 5.7419284+03 DlH P 
7, 2082 726+0 1 AlMP 

-5 .74 19 284+03 OlME 

2, Q003514 +03 Dl M 
3,4713881+03 ARGM 
1 . 1089663+ 02 DES 

-5,059 1060+01 RP 
2.4759999+05 TFP 
3,1005218+02 MTA 

2.953b::>l 7+0j 
-4. 892l!>;u+Jl 

lo 3 l 5tHh'++03 
- 7.935,,JbO+Jl 

l • 079~;)7~+0£ 
-4.34785b5+0 U 

4.400il!>!>+J,, 
9.t-25,5ll+O l 

4.400£0b:>+OJ 
-c. 125otib3+0l 

4.61:S5o4;,b+Jl 
l. l 5<i~()ij j+J, 
4.6851:S't90+.JL 

l. 44b.)bjij+Jj 
2.971071 7+:JI 

-l, 728;)l'l+JI 

3 . 5 54'to£.b+ U3 
2.5 01479'1 .. Ju 
3. 600uu (JU+iJ, 

8,4062 147-0 1 PX -2.9565942-0 1 PY - 8,5875651-0 1 Pl -4, l ••lob9-Jl 
3,43e49q9-01 sxo 0.0000000 SYD 0.0000000 SlO O.OOOvOJ J 

FfB. 1971, HRS .. 4 MINS., 60.000 secs. G.M.T. US NM USFT I StL 

I) DAYS, HM.$., 44 MINS., 59.999 SECS. G.E.T. RAGR .207003248't0!>obo+JJ3 

RXYl 
ROXY l 

,8880S94988007 7CR0+ 00 1 
, 702 10437609863597+000 

• 715618 42541542 516+00 l 
. ll ,62397542891290+001 

.71824525258312544+001 
• 74197243387447916+000 

SELFNOCENTR I C 
XL -1 ,5 191209+05 YL -4,2505135+04 ll -2. 1796 123+04 DXL 5,3326702+03 DYL 3 .8932346+03 Dl l 2.6o8 !>4 3b+03 



RL 1.5924521+05 DECL 

SELENOGRAPHIC 
XS 1.5907791+05 

ALTS 1.5830672+05 
LTS -3.3582640-0 1 
LIN l.6070551+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 3.0585212+04 y 
R 4.6418921 +04 DEC 

GEOGRAPHIC 
XG -3.d440868+04 VG 
ALT 4.2978263+04 LAT 

EARTH - ~OON PLANE 
XMP -4. 1949067+04 YMP 
RMP 4.6418921+04 DEMP 
XME -4. 1949067+04 YME 

PLANET ARY COORDINATES 
XM 1.8249730+05 
RM 1. 999492 1+05 

XSUN 5.293657~+07 

YM 
DE• 

YSUN 

-7. 86 68 506+ 00 RAL 

- 3.3655442+03 ZS 
-2. 3304575+00 LONS 

1.1295145+02 LTE 
- 7.8875 623+00 LAP 

2.4645423+04 z 
3.2200505+01 RA 

-8.0716570+03 ZG 
3.2213350+01 LON 

- 1.7841621+04 ZMP 
1.0872918+01 RAMP 

-1.7841621+04 ZME 

6.7150558+04 ZM 
1.3457213+01 RAM 

-5,4530530+07 ZSUN 

GEOCENTRIC OSCULATING FLEMENTS 
S•A 1. 2558028+05 ECC 9. 7169623-01 INC 

VH -9.7036674+02 RNMP 4.4149425+01 APMP 
TA 1.5089 78 0+02 EA 4.9554387+01 MA 

GEOCE NTRIC UNIT VECTOR S 
WX -4.8406759-01 WY 
OX 8.235657 7-0 1 QY 

• 2. 42 9 733 5-0 I 
-4.5111140-01 

wz 
QZ 

•••••• CSM I EARTH REF. /PHASE 63- 27 
MEAN-OF-E POCH 1971 

.900000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER /HR I 

RXYZ 
ROXYZ 

.90542115191140335+001 

.68460649896480377+000 

SELENOCENTR I C 
XL -1.5 112 923+05 YL 
RL 1. 5828937+05 DECL 

SELENOGRAPH IC 
xs 1.5810 994+05 

ALTS 1.5735087+0 5 
LTS -3 .3552087-01 
LIN 1.6099258+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

3.1182103+04 y 
4. 7681828+04 DEC 

GEDGRAPH IC 
XG -3.99 11 688+04 VG 
ALT 4.424 1160+04 LAT 

EARTH-~OON PLANE 
XMP -4.3024630+04 YMP 
RMP 4.7681828+04 DEMP 
XME -4.3024630+04 YME 

PLANETARY COORDINATES 
XM 1.8 23 1133+05 YM 
RM 1.9997394+05 DEM 

XSUN 5.2947618+07 YSUN 

-4.193442 1+04 ZL 
-7.7616095+00 RAL 

-4.1460807+03 ZS 
-2.2778817+00 LONS 

1.1282466+02 LTE 
-8.13305~7+00 LAP 

2·5645081•04 z 
3. 2143257+01 RA 

-6.0869383+03 ZG 
3.2155749+01 LON 

-1.8565265 +04 ZMP 
1.065611~+01 RAMP 

-1.8565265+04 ZME 

6.7579502+04 ZM 
1.3518505+01 RAM 

-5.452 1642+07 ZSUN 

GEOCEN TRI C OSCULATING ELEMENTS 
SMA 1.2558334+05 ECC 9.7169749-01 INC 

VH -9.8489650+02 RNMP 4.4001661+01 APMP 
TA 1.5138656+02 EA 5.0326490+01 MA 

GEnCENTR IC UNIT VECTORS 
WX -4.8407499-01 WY 
QX 8.23. 55~22-0I QY 

-2.4296302-01 
-4.5111745-01 

wz 
QZ 

****** C SM I EARTH REF. /PHASE 63- 2 8 
MEAN-OF-EPOCH 1971 

• 925000000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RX YZ 
RDXYZ 

.92232831500955416•001 

.66812805412538135+000 

SE LENOCENTRIC 
XL -1.5035981+05 YL 
RL 1.5735224+05 OECL 

SELENOGRAP HIC 
XS l.5715 667+05 

ALTS 1.5641374+05 
LTS -3. 3521534-01 
LIN l.612627l+n 

GEOCENTRIC 
x 3. 1764374•04 

4.8925,63+04 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

y 

DEC 

XG -4.1264426+04 VG 

-4. 1375292+04 ZL 
- 7.6584617+00 RA L 

-4,9120231+03 ZS 
- 2.2267961+00 LONS 

l .!H9786+02 LTE 
- 8.3727211+00 LAP 

2.6632713+04 z 
3.2086551+01 RA 

-3.9400486+03 ZG 

- 1.6436833+02 

- 6.4753790+03 
-1.2120018+00 

5.8937343+00 
-1.4349388+02 

VL 

DXS 
VR S 
LNE 

OP 

212 

7.1988325+03 PTHL 

-6.5867381+03 DYS 
8.5611465+03 PTR 

-1.7497367+02 DSMP 
-6.5 1869 32 •03 VT 

2 .4 735889+04 
3.8861706+01 

DX 4,0811255+03 DY 
V 9.0204822•03 PTH 

2. 4 735887+04 
1.9165846+02 

DXG - 1.0 295797+04 DYG 
VE l.70 1000 5+04 PTE 

8. 75 60609+03 OXMP 
- 1.5695916+02 VMP 

8.7560609+03 OXME 

4.6532012+04 
2.0201278+01 

-2. 3645743+07 

OXM 
LOH 
RAS 

3.27943 17+01 RAN 
5.4720760+00 INMP 
7 .18 51717+00 SLR 

8.4062032-01 PX 
3.4385733-01 sxo 

-7.009 1574+03 OYMP 
9.0204822+03 PTMP 

-7.0091574+03 OY~E 

- 1.2 5 15447+03 
1·7319803+02 

-4.5849749 +01 

OYM 
VM 

LOS 

-6.3346050+01 APF 
2.8073305+01 APO 
7.00818 69+03 PER 

-2.9566525-0 1 PY 
0.0000000 SYD 

-~.489 7288+01 AZL 

-5.3200861+03 ozs 
-4.9592279+01 AZR 

J,0974697+00 RSMP 
5.5495277+03 SEASV 

6.7906329+03 DZ 
1.2203401+01 · AZ 

1.2834952+04 DZG 
3 .0341300+01 AZE 

-5.6612302+03 OZMP 
7,2283476+01 AZMP 

-5.661230 2+03 OZME 

2.8973983+03 OZM 
3.4709292+03 ARGM 
1.0714700+02 DES 

·5.0590209+0 1 RP 
2.4760 616+05 TFP 
3.1006348+02 MU 

-8,5875632-01 Pl 
0.0000000 szo 

-4. 92llbl 7+ 0 1 

l.266d047+03 
-7.95920 10+01 

l.0779403•02 
-4. 809l4:'.>3+J I) 

4. 312boo8+03 
9.657054 7•u1 

4. 3 12db65+-Qj 
-<1. 1231t-t>~J.+ :.i l 

4.37301;2+0 2 
I .1604!5B+Oi 
4. 3 73615 2+1.JL 

l e444 3L3 l+U 3 
2.98578 77+01 

· l.72Bl5b9+0l 

3.554J9:,:>+03 
2.561!:>017+00 
3 . 6000000+02 

-4.184729;-01 
o. 0000000 

FEB. 1971, HRS., 19 MIN S., 60.000 SECS. G.M.T. USNM USF T I S<C 

0 DAYS, HRS., 59 MINS., 59.~99 SECS. G.E.T. RAGR .210763515l48747+JB 

.7446450655 9 769051+001 

.1 1539883003069439+00 1 
.7366 15 39821639357+ 001 
.72777003 77 8350897+000 

-2. 1 377249+04 DXL 
- 1 .6449205+02 VL 

-6.291379 2+03 
-1.so210~9+00 

5 .9025140+00 
- 1 .2648109+02 

oxs 
VR S 
LNE 

OR 

5.238898 7+03 OYL 
7 .054 1460+03 PTHL 

-6.4842385+03 DYS 
8.4132728+03 PTR 

- 1. 7496327+02 DSMP 
-6.3886949+03 VT 

2.5368545+04 DX 3.9794155+03 DY 
3.9434886+0 1 V 8.8727550+03 PTH 

2.5368543+04 OXG -9.5474468+03 OYG 
l.88~7137+02 VE 1,74 300 17+04 HE 

B.8186667+03 DX~P 
-1.5665965+02 VMP 

8.81 86667+03 DXME 

4.67457q4+04 OXM 
2.0338830+0 1 LOM 

-2.3641889+07 RAS 

3.2 79445 1+01 RAN 
5.4724158+00 INMP 
7.47 5 1334 ... 00 SLR 

-6.8836526+03 DYMP 
8.8727550+03 PTMP 

-6.8836526+03 CYME 

-1,2594832+03 OYM 
l.6 95753 1+0 2 VM 

-4.5839108+01 LO S 

-b.3347377+0 1 APF 
2,8073986+01 APO 
7.0080493 +03 PER 

A.4061905-01 PX -2.9567142-01 PY 
3 .43 865 11-0 I SXCl 0.00000 00 SYD 

3.8133656+03 OZL 
·6 ,4913037+01 AZL 

-5.2198579+03 DZS 
·4 .9407727+01 AIR 

l ,09652?.2+00 RSMP 
5.47427Q4+03 SEASV 

6.7077934+03 DZ 
7.2471674+01 AZ 

1.3955507+04 DZG 
2,9039346+0 1 AZE 

-5.5833975+03 DZMP 
7.2471677+01 AZMP 

·5.5833975+0 3 DZME 

2.8944278+03 DZM 
3 .4704702+0 3 ARGM 
1.0339738+02 DES 

-S .05893 15+0 I RP 
2.4761 236+05 TFP 
3.1007484+02 MTA 

-8 ,5875607-01 PZ 
0. 0000000 s zo 

2. 788U3&b+J3 
-4.9485027+01 

l. 22 1U 2:t'..o+03 
-7.9Blb477+Vl 

1. 076,731•0 2 
-5.2453b1.7+UO 

4.230J;,.24+0;, 
9.68t!247ti+Jl 

4.2303l.:>2-t03 
- c; . 1 211021-+-Vl 

4.C8390Db-+-0£ 
l.l6l.257b-+- 02 
4. 0839006-t 0£ 

l.442L73 d+J3 
3.00049S-4-+-:J l 

- l.7279o57-+- U1 

3. 5543.233• u,; 
2 . 5 6152!>~-+-:JO 

3. ti000000-+-0.c:. 

-4.1840911-Jl 
o. 0000000 

FEB. lQ71, HRS., 34 MINS., 611.000 SEC.S. G.M.T. USNM USFT I Soc 

OAYS, 9 HRS., 14 MINS •• 59.Q99 secs. G.E.T • RAG' .214523781o9162d+J 0 3 

.77332250952119127+001 

.11402972735458023+001 

-2.0969972+04 DXL 
·l·64Sl442+02 VL 

-6. 11 39432+03 
- 1. 79 0230 1+00 

5.9112527+00 
l.58 Cl989+01 

2.5989300+04 
3·9978015•01 

DXS 
VRS 
LNE 

DR 

OX 
v 

• 7 5463 9 99214032525+COI 
• 714 316 4 7 62 7075 761 +000 

S.1510421+03 DYL 
6.Gl74468+03 PTHL 

· 6.3882056+03 DYS 
8.2720630+03 PTR 

- 1.7495289+02 DSMP 
-6.2661199+03 VT 

3.8836312+03 DY 
8. 732 4568+ 03 PTH 

3.7367718+03 DZL 
-6.49370 55+0 1 AZL 

-5.1229634+03 DZS 
-4.9237406+01 AZR 

1.0955749+00 RSMP 
5 .4016346+03 SEASV 

6.6282115+03 oz 
7.2648495+01 Al 

2.5989298+04 DXG - 8.7019651+03 DYG 1.5023448+04 OZG 

2.7 llH947-+- 03 
-4. 9 74v730-+-J i. 

l. l 781.314-tiJ3 
-e.ro20 1B7•Jl 
l. 0750::00.'.HO(:. 

-5 .658:;;d,4-t0li 

4.l52ll0d+03 
9. 7171984+01 

4.15210!>8-tO.; 

4 

( 

" 

( 

~ 



( 

ALT 4.5484q84+04 LAT 

EARTH-~00~ PLANE 
XMP -4.4083q71+04 YMP 
R~P 4.A~25663+04 OEMP 
XMF -4.4Cl83q71+04 YME 

PLANET•RY COORDINATES 
XM l.8212419+05 YM 
RM 1 .9999 870+05 DtM 

XSUN 5.2958t-59+07 Y SUN 

3.209R714+01 LON 

-1.92748 69+04 ZMP 
1.0453720+ 0 1 RAMP 

-l.9274J!69+04 lME 

b .8 00A •J04+ 0 4 ZM 
l. 3~79708+0 1 RAM 

-5.<,512753+07 LSU~ 

GFOCfNTRIC OSCULATING ~LEMEN TS 
SMA 1.2558643+05 ECC 9. 71tqRRl-0 1 INC 

VH -Q.9908266+02 RN MP 4.3853912+01 APMP 
TA 1.5185 03 0+02 El 5. 1D824ft4+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.840A284-0l WY -2 .42q5215-01 
QX 9.2355226-0 1 QY -4. 5112390-01 

•••••• CSM I EARTH REF. /PHASE 63- 29 
MEAN- OF-J:POC H 1971 

Wl 
Ql 

• 950Jf)l')Q0000 00 !)Q+'.)(l t HRS. FP OM LAUNCH 

RES T ART COORDINATES ( fR AND ER/HR I 

~XYL 

ROX YZ 

SELENOCENTR IC 

.93883524090534429+001 
·'525 730 8 700847108+000 

I. 854542 3+ 02 VE 

B.8771334+03 DXMP 
-1.5638357+02 VMP 

8.8771334+03 OXME 

4.6S59272+04 DXM 
2.04 7641 3+0 1 LOM 

-2.3638034+07 RAS 

~.2794508+0 1 RhN 
5.4727590+00 INMP 
7. 76 5069ti+On SLP 

8.4061766-01 PX 
3.4 3 8733 1-01 sxo 

213 

1·7851280+04 PTE 

-6.7653174+03 OYMP 
8, 7324568+03 PTMP 

-6.7653174+03 CYME 

- 1.2674109+03 OYM 
1.6595263+02 VM 

-4.58 28469+01 LOS 

-6 .3348774+01 APF 
2.8074706+01 APO 
7,0079005+03 PER 

-2.9567794-01 PY 
0.0000000 svo 

2.7834119+01 AZE 

- 5.5082480+03 DZMP 
7.2648495+01 AZMP 

-5.5082480+03 DZME 

2.8914398+03 DZM 
3.4700111+03 ARGM 
9.9647750.+DI DES 

-5 .0588379+01 RP 
2 .4761861+05 TFP 
3.1008626+02 MTA 

-8.5875574-01 PZ 
0.0000000 szo 

-Q.~1666!>5+01 

3.814.>07 HO< 
1.1620406•02 
3.614::1073+0.i:: 

1.4402.lbl+Oj 
3.015t.U75+Jl 

-1. 727b7't.6+J 1 

3. 55411:'.'t56+J3 
2.5615514+Uv 
3.600000o+n 

-4. 184b:>i -1-J l 
O. OOOOOOJ 

1- t: B. 19711 HRS., 49 MINS., 60.000 SECS. G.M.T • USNM USFT I Sec 

DAYS, 9 HRS., 29 Ml~S., 59.999 SEC5. G.E.T. 

,801 66 427580653339+001 
.11271279513044825+001 

• 7723369064 7461090+00 l 
• 70154~30719731072+000 

RAGR .218284048b34~U~+J ~3 

XL - 1.496030 1+05 YL -4.0827285+04 Zl -2.0573677+04 DXL 5.068~425+03 DYL 
6. 7880418+03 PTHL 

3.6632278+03 Dll 2. 6397 l 60+03 
-4.998J.'t05 +JJ. RL l. ~b43274+05 OEC L -7 .5573040+00 RAL - 1.6473545+02 VL -6.4968715+01 All 

SELENOGRAPHIC 
XS t.5.o,2171A• O'l 

ALTS l.~549424+')5 

L TS -;.349098 1-01 
LIN l.61517 56+02 

GEOCENTR I[ 

vs 
l ATS 

LNS 
LAN 

3 ,2332 962+04 y 
5.0 151 306+04 DEC 

GEOGRAPHIC 
XG -4.24~4 9 ~7+04 YG 
ALT 4.fl71 06 17+0 4 LAT 

EARTH-P"oCON PLAN '= 
XMP -4.5128 0 65+04 YMP 
RMP 5.0151305+04 DEMP 
XME -4.5128065+04 YME 

PLANET•RY COORDINATES 
X~ 1.8193587+05 YM 
RM 2.0002j49+05 OEM 

XSUN '>•2969700+07 YSUN 

-5.6638423+03 ZS 
-2 .17 71109+00 LONS 

1.12571 06+02 LH 
-A.60701 132 +00 LAP 

2.7608785+ 0 4 
J.20304e5+01 RA 

-1.631131 <; 1+ (13 zc 
3.2042340+ 0 1 LO~ 

-l.997aasq+o4 ZMP 
l ·1)258871+1)1 RAMP 

-l.9G70859+04 lME: 

6.8436)&8+04 ZM 
1.3640821+01 RAM 

-5.45038t3+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENT S 
SMA 1.255895,+05 ECC 9 .71700 17- 0 I INC 

VH -1.0129467+03 PNMP 4.3706 ldl+ Ol APMP 
TA 1.5229123+~2 EA 5. 18 17 605+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8409118-01 WY 
UX a.2354487-0 1 UY 

-2. 4294084-GI 
-4.5113076-01 

wz 
QL 

••• ••• CSM I l:ARTH Pt:F. /PHASE 63- 30 
MEAN- OF-EPOCH 1q71 

.97~')0 (' '1000')0Ql)Q+l)0l hRS . FROM LAUNCH 

RESTART COORDINATES { FR ANn ER/HI I 

k.XY l 
ROXYL 

• q54963qh j7Q 146 511+00 l 
.637H511910507z42~·~c o 

SELENOCE~Tr'1C 
XL -1.4€~5;06+15 YL 
RL 1. 5552099+')5 OCCL 

SELENCGRAPHI C 
XS l. 552Q065+05 

ALTS 1.5459 140+05 
LT S -3.3460429-01 
LIN l. 6 175 S60+:J2 

GEOCENTRIC 

vs 
L H S 

LNS 
LAN 

3. 2888 324+')4 y 
5. 1359 563+04 DEC 

G EOGR AP o IC 
XG -4.3559734+04 VG 
ALT 4.7Gl8 8 64+04 Li\T 

EARTH-,...COfli PLANE 
XMP -4.6157797+04 YMP 
P~P 5.1359563+04 DEMP 
Xf.!f -4.bl577Q7+')4 Y"1E 

PLANET•RY COORDINATES 
XM 1. 8 174 638+')5 VM 
RM z.n004P3~+05 DEM 

XSUN 5.2980739+07 YSUN 

-4.0269952+')4 ZL 
-7 .45804 09+00 RAL 

-6.40 1 9944+03 lS 
-2. 12 87452+00 LON~ 

1.12444 26+02 LTE 
-&.8363672+00 LAP 

2.A5737'.10+04 
3.1975132+01 RA 

e.o5e5734+02 ZG 
3.1986696+01 LON 

-2.0653637+04 lMP 
1.0072795+01 FAMP 

-2.065363 7+04 ZME 

b o88636 8 1+04 ZM 
1.3701839+0 1 RAM 

-5.4494970+07 ZSUN 

GECCENTRIC OSCULATING ELEMENTS 
SMA l. 255921>4+05 ECC 9. 71701 50-0 I INC 

-5.9426623+03 
-2.07'>4180+00 

? • 9109498+00 
2. 28-)Q247+01 

oxs 
VRS 
LNE 
D~ 

-6.2980286+03 DYS 
8.1395671+03 PTR 

-1. 7494255+02 DSMP 
-6.1504875+03 VT 

2.ei5Q8770+04 
4.Q4:::;3759+01 

OX 3. 7932148+03 DY 
V 8.598S432+03 PTH 

2.6598 76 8+04 
1.8220971+02 

DXG - 7.7629 792+03 DYG 
VE . 1.8273006+04 PTE 

8.93 17434+03 OXMP 
-1.5612881+02 VMP 

8 .9 3 17434+03 OXME 

4.7 17244 7+04 OXM 
2 .0614036+01 LOM 

-2.3634 17Q+07 ~AS 

3.2 7 94 7 60+0 1 RAN 
5.473 10 39+0(1 INMP 
8 . 0~ti9809+00 SLP 

-6.6534947+1')3 OVMP 
8.5989432+03 PTMP 

-6.6534947+03 DYME 

- 1. 2 75 32 77+03 DYM 
1.6232999+02 VM 

-4 .5817828+01 LOS 

-6.3350242+01 APF 
2.so 754 65 +01 APO 
7,0077404+03 PER 

-5.0291834+03 DZS 
-4 .9080302+01 AZR 

l.0946270+00 RSMP 
5.3314214+03 SEASV 

6.5516622+03 DZ 
7.2814961+01 AZ 

l.6031527+04 DZG 
2 . 6716045+01 AZE 

-5.4356144+03 OZMP 
7 ,2814961+01 AZMP 

-5.4356144+03 OZME 

2.8884344+03 DZM 
3.4695517+03 ARGM 
9,5898123•01 DES 

-5.0587401+01 RP 
2 ,4762489+05 TFP 
3-1009774+02 MU 

~.40ol613-DI PX -2.,56848 1-0 1 PY -8 .5875534-01 Pl 
3.43t6 1Cf!-0 1 SXO 0.0000000 SYD 0 .0000000 SZO 

I· 1378501+0; . 
-A.022b392+01 
l.073t1J4fj+ ~£ 

- 6.0507bl8+JO 

4.077H75'J+Jj 
9. 744b5't7+0L 

4. 0 77(;69&+03 
- Q. ll6i.86l+Jl 

3. 56277;?.9+J< 
1.162771~+0< 
3.5b277.i::.9+02 

l .4381499+J; 
3.029'7ll9+Jl 

-1. 121 J7'J1t+Ul 

3. 55ctlo;J+;):, 
2.561:>790+)0 
3.6000000+0l 

-4. l B4oll<-Ol 
o. 00000.ou 

FEB. 1971, 6 HRS., 4 MINS., l-0.000 SECS. G.M.T. USNM USFT I Sec 

DA YS , 9 HRS., 44 ~INS., 59.<:l99 SECS. C,.t:.T. RAGR .2220443153779•l+)J3 

• 82q662"i 'J l 2F44367 l +OO l 
.1114445 2396799 174+1)0 1 

• 78972 2 4 554&5092 4 7+(-0 l 
.6893981211459178t+OOO 

-2.01~77~6+Q4 DXL 
- l.t>4 -355 17+02 Vl 

-5. 7 7716fl 2+03 
-2. 3601324+00 

5 .92~605t>+OO 
2..4153509+01 

DXS 
VRS 
LNE 

OR 

4.9909125+03 DYL 
6.6053211+03 Pihl 

-6.2 131727+03 DYS 
8.0125127+03 PTR 

- 1.7493225+02 OSMP 
-6.04 llq88+03 VT 

2. 71 '175 17+ 1)4 
4. 09d4460+0l 

DX 3.7()76791+03 CY 
V 8.4716470+03 PTH 

2. 7197514+04 
l.78Q4015+02 

DXG -6. 7346827+03 DYG 
l/E 1.6604550+04 PTE 

8.98274~4+03 OXMP 
-l.55R9353+02 VMP 

B. 9827494+03 OXME 

4.7385312+04 DXM 
2.0 75160 2+01 LOM 

-2.3630322+07 RAS 

3 • 2 7 94935+0 l RAN 

-6.54 7•077+03 DYHP 
8.471,470+03 PTMP 

-6.54 7,077+03 CYHE 

- 1.2832334+03 DYM 
1.5870738+02 VH 

-4.5807188+01 LOS 

-6.335 1782+01 APF 

3 .5925296+03 OZL 
-o,5007462+01 All 

-4.93 83188+03 DZS 
-4. 8935503+01 AZR 

1 . 0936793+00 RSHP 
5.2634850+03 SEASV 

6.4779413+03 DZ 
7.2971978+01 AZ 

I• 6972687+04 DZG 
2.5676653+01 AZE 

-5.3653438+03 DZMP 
7.2971977+01 AZMP 

-5.3653438+03 DZME 

2.8854117+03 DZM 
3.4690923+03 ARGH 
9.2148496+01 DES 

-5 .0586377+01 RP 

2.571J..9.i::.!>+JJ 
-5.020b5l':>+Ui 

l. 0999 JJ7+ 03 
-8.04ltjl7tj+Jl 

l.0724t73b+0£: 
-6.423d799+Jv 

4.007i.o7'7+JJ 
<;. 77074~':>+Vi 

4.007 ~':> 70+vJ 
-q. l 1 3 70tJ't+Jl 

3. 327:>iJ':>:>+U.i:: 
1.1634:3'+0+.J~ 
3.327':>055+02. 

l.436U75J+;)J 
3.044DJ.L4+Vl 

- l.7270Ub.l+Ul 

3. 554u73o+Jj 



VH 
TA 

-1,0265080•03 RNMP 
1.5271130•02 EA 

GEOCENTRIC UN IT VECTORS 
WX -4,8410002-01 WY 
QX 8,2353710-01 QY 

4,3558467•01 APMP 
5,2535081•01 MA 

-2.4292900-01 
-4.5113805-01 

Ml 
QZ 

•••••• CSM I EARTH REF, /PHASE 63- 31 
MEAN-OF-EPOCH 1971 

,100000000000000•002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
ROXYZ 

,97073451836620156•001 
,62390860965092883•000 

SEL ENOCENTRI C 
XL - 1,48 12427•05 YL 
RL 1,5464280•05 DECL 

SELENOGRAPHIC 
XS 1,5437632>05 

ALT S 1.5370430•05 
LTS -3 .3429e76-0l 
LIN l. 6198709•02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 3.343 1452•04 y 
5 ,2551182>04 DEC 

GEOGRAPHIC 
XG -4 ,4475873•04 YG 
ALT 4,9 110473•04 LAT 

EARTH-MOON PLANE 
XMP -4,71739 75•04 YMP 
RMP 5 . 2551182•04 DEMP 
XME -4,7 1739 75•04 YME 

PLANETARY COORDINA TES 
XM 1,8155 572•05 YM 
RM 2,00073 13•05 DEM 

XSUN 5,2991 776•07 YSUN 

-3,9762892•04 ZL 
- 7,3605871+00 RAL 

-7.1268903•03 ZS 
-2.0816270•00 LONS 

1.123174 7+02 LTE 
-9,0611374•00 LAP 

2.9527953•04 z 
3,1920542+01 RA 

3, 3850616>03 ZG 
3,1931834+01 LON 

-2.1323579+04 ZMP 
9,89480 19+ 00 RAMP 

-2. 1323579+ 04 ZME 

6.9290844+04 ZM 
1.3762 769+01 RAM 

-5,4486076+07 ZSllN 

GEOCEN TRI C OSCU LATING ELEMENTS 
SMA 1. 2559577+05 ECC 9,7170306-01 !NL 

VH - 1, 0397843+03 RNMP 4,34107 71 +01 APMP 
TA 1.5311220+02 EA 5.3235947+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4, 84 10 937-0 1 WY 
QX 8 . 235288 8-01 QY 

-2.429 1661-01 
-4. 5114575-01 

wz 
QZ 

****** CSM I EART H REF, /PHASE 63- 32 
MEAN-OF-EPOCH 1971 

.\02500000000000 •002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR l 

RXY Z 
ROXYZ 

.986 16523596478133•001 

.61066067684424927+000 

SELENOCENTRIC 
XL -1.4740102•05 YL 
RL l.5377063+05 DEC L 

SELEN OG RAPHIC 
XS 1. 5347352+0 5 

ALTS 1. 5283213+05 
LTS -3 .3399324-01 
LIN 1.6220415+0 2 

GEOCENTRIC 

YS 
LATS 

LNS 
LA N 

3.3962875•04 y 
5 .3726~52+04 DEC 

GEOGRAPHIC 
XG -4,5221226+04 YG 
ALT 5.0286133•04 LAT 

EARTH-~COM PLANE 
XMP -4.!H77135 .. 04 YMP 
RMP 5,l 726 ~5 1+~4 DEMP 
XME -4,q\77335+04 YM E 

PLANETARY COORDINATES 
XM l. 81363891-05 YM 
RM 2,0009800+05 DEM 

XSUN ~.30028 11• 07 YSUN 

-3,9245 728•04 ZL 
-7,2648629+00 RA L 

-7.8389241+03 ZS 
-2,0 356883+00 LONS 

1.1219067+02 LTE 
-q.2816552•00 LAP 

3.0471933+04 l 
3.1866753+01 ·~ 

6. 0868876+03 lG 
3,1877787+01 LON 

-2.1981039+04 ZMP 
9,7242807+00 RAMP 

-2.1981039+04 lME 

6,97 17561+04 ZM 
1 .3823604•0 1 RAM 

-5,4477 180+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l. 2559992+05 ECC 9,7170458-01 INC 

VH -1 , 05279 15+03 RNMP 4,3263091•01 APMP 
TA 1,5349547>02 EA 5,3921163+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8411927-01 WY 
QX 8 .2352018-01 QY 

-2. 4290368-01 
-4.5115388-01 

• ** ••• CSM I EART H REF, /PHASE 63- 33 
MEAN-OF-EPOC H 1971 

Wl 
Ql 

. !0 500 ~000000000•002 HRS, FROM LAUNCH 

RES TA RT COORDINATES I ER ANO ER /HR I 

5.4734523+00 lNMP 
8,3448664+00 SLR 

8,4061446-01 PX 
3,4389108-01 sxo 

2H 

2.8076265+01 APO 
7,0075691+03 PER 

-2.9569206-0 1 PY 
0,0000000 SYO 

2,4763121•05 TFP 
3,10 10928+02 MTA 

-8.58 75489-01 Pl 
0.0000000 szo 

2. 56 lb096+00 
3 .600U000+0 < 

-4.1845697-01 
0.0000000 

FEB. 1971, HRS., 19 MINS •• 60,000 secs. G.M.T. USNM USFT I SEC 

0 OAYS, 9 HRS,, 59 MINS., 59,999 SECS, G,E.T, RAGR ,225804582l"1072+J03 

,85739032646551906 +001 
.1102 21726335354 8 9+001 

- 1, 9811816+04 DXL 
- l.64 97362+02 VL 

-5,6171295+03 
-2.64 32227+00 

5. 93 72203+00 
2. 44326ee+o 1 

2. 77 86054•04 
4.1452187+0 1 

oxs 
VR S 
LNE 

OP 

DX 
v 

.8C68ll5810l875354+001 
,677 82334728334493+000 

4.9177247+03 DYL 
6,5487456•03 PThL 

-6, 13 31672+03 DYS 
7.8912934+03 PTR 

- 1.74 92197+02 OSMP 
-5,93772f3+03 VT 

3,6265966+03 DY 
8.3 500659+03 PTH 

3,5244920+03 OZL 
-6,5052 793+01 AZL 

-4.e50l874•03 ozs 
-4,8802 199+01 AZR 

1,0927323+00 RSMP 
5. 1976838+03 SEASV 

6 ,4068637+03 
7. 3120341+01 

oz 
AZ 

2, 7786052+04 
1-7564761+02 

OXG -5,6217845+03 OYG 
VE 1. 9115388+04 PTE 

1.7840123+04 DZG 
2.4 708447+01 AZE 

9 , 0303806+03 DXMP 
-J,55 67608+02 VMP 
9.030 3806+03 DXME 

4,75 97871+04 DXM 
2.0Bd9382+01 LOM 

-2, 3626465+07 RAS 

3,2795126>01 RAN 
5,473800h+OO IN MP 
8.6347258+00 SLR 

- 6.4471492+03 OYMP 
8.3 500659+03 PTMP 

-h,4471492+03 CYME 

- 1,291128 1+03 OYM 
1,5508480+02 VM 

-4.57l?f:549+01 LOS 

-6.3353396+01 APF 
2,8077107+01 APO 
7.007385 1+0 3 PER 

-5.2972955+03 DZMP 
7. 3120336+01 AZMP 

-5.2972955+03 DZME 

2,8823 717+03 OZM 
3.4686326•03 ARGM 
8,8398869+0 1 DES 

-5,0585310+0 1 RP 
2 ,47~3757+05 TFP 
3.1012087+ 02 MTA 

8,406 1206-0l PX -2 ,9569965- 01 PY -8.58 75434-0l PZ 
3.4310066-01 SXO 0.0000000 SYO 0,0000000 SZO 

2.505994&+0J 
-5. 042~3£4+01 

l .064lbtl4+ 03 
-8. 0590495+-0 l . 

1. 071108<•02 
-6. 779397H+OO 

3.9399H7 l+ il3 
9.795~tilt.:'.'.+J l 

3. 939990'.>+03 
-9, ll 124bO+:J I 

3. l 069:)0j+02 
l. l64U95~+J, 
3.106950J+G.2. 

l.433 'J~t::::H03 
3.05<1.:>JB9+01 

-1. 72679,tHOl 

3.553977ll+ 03 
2.5blo<tl4+00 
3. f.OOOOJ0+02 

-4. l 8't::>.2. 7 2.-\J l 
0. 0000000 

FEB. 1971, 6 HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

OAYS, 1 0 HRS., 14 t-I J l\S., 5q.999 SECS. G.E.T. RAGR .229564£148t>t>~l53+JU3 

• 88479737139104648+001 
• l0 90415'l04 1470 8 11+001 

, 8 23 6180 l 04018 l 00 l + C 0 I 
.666 77 5246 13869989+000 

-l .94 4 5265+04 DXL 
-1.6509080+02 VL 

-5.4622384+03 
-2.9239396+00 

5.9457932+00 
2043 1:: 68 22 +01 

DXS 
VR S 
LNE 

DR 

4.8486022+03 DYL 
6.43763t:4+03 PTHL 

-6,0575973+03 DYS 
7,7754594+03 PTR 

- 1, 7491173+02 DSMP 
-5 .8 396025+03 VT 

2..8364857+04 
4, ! 898772+01 

DX 3.5495903+03 DY 
V 80233754~+~3 PTH 

2. 63 64855+04 
1 . 1 2;3392+02 

OXG -4.42~5646+03 DYG 
VE \ ,953509 1+04 PIE 

9.0746459+03 DXMP 
-1.5547503+02 VMP 

9.07484 5 Q+03 OXME 

4.71H0122+04 OXM 
2 .1027112>01 LOM 

-2.3622607+07 RAS 

3. 2 795334+0 l RAN 
5.4741524+00 INMP 
8,9245591+00 SLR 

-6.35 1~7 03+03 DYMP 
8.233 7545+03 PT•P 

-6.3516703+03 CYME 

- 1. 2990119•03 UYH 
1.5146226+02 VM 

-4,57859\0+0J LOS 

-6.33550 89+0 1 APF 
2.8077992+0 1 APO 
7 .0071890+03 PER 

3,4589464+03 DZL 
-6,5 104267+01 AZ L 

-4,7646230+03 DlS 
- 4,8679669+01 AZR 

1.091784l+OC RSMP 
5,1338885+03 SEASV 

6, 3382606+03 DZ 
7.3260748+01 AZ 

1.8627323+0• OlG 
2,3804786+0 1 AZE 

-5, 23 13396+03 DZMP 
7,3260748•01 AZ MP 

-5.2313396+03 DZME 

z,8793 14 4+03 OZM 
3.4681728+03 ARGM 
8 .4649241+01 DES 

-5 .0584191+01 RP 
2 • 4 764396+0 5 TFP 
3,1013251+02 MTA 

8,4061070-01 PX -2,957C759-0l PY -8.5875370-01 PZ 
3,43 91075-01 SXO 0.0000000 SYO 0,0000000 SZO 

2 o443b6611'+03 
-5.062b'l1t£+-.)L 

l. 030Jb5~+03 
-8,0770161+01 

lo 0697429+02 
-7. 1187 t::88+0v 

3.8757677+03 
9 .819L74lt()i. 

3.f757c.ii.tHJ3 
-9. l 08825i+:Jl 

2 .1;19974b9+0~ 
l. lb4o97<i+J .l. 
2.B9974b9+J£ 

l .43l9UtJti+03 
3. 0 74J02U+J ! 

-1. 72o't99!>+01 

3.553b75!t03 
2. 5610 777+ 00 
3 . t-OOvOOOt02 

-4. l84<t bJb-Ol 
0.000\JUJJ 

FEB, 1971, HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

DAYS, 10 HRS., 29 MINS,, 59,999 SECS. G,E,T. RAGR .233325115607l34+J03 

• 

f' 

( 

.. 

~ 

~ 



( 

( 

RXYZ 
POXY Z 

.1no1212•15502825R+oo2 

.59805b550908b9bl2+000 

SELENOCENTRIC 
XL - l.4b6 8773+05 YL 
RL \.~ 29 1 2b2+05 OEC L 

SELEN CG RAPHIC 
XS !. 5258lb0+05 

ALT S 1. 5 lq7412+05 
LT S -3.33b8788-11 
LIN 1.h7.41 •"' 76+J2 

GEOCENTK IC 

Y S 
LAT S 

LNS 
LAN 

304483 173+04 y 
? .4887211+04 DEC 

GEOGRAPHIC 
XG -4.5784460+04 YG 
ALT 5.1446483+04 LAT 

EAR TH-MOON PL AN E 
XMP -4,9168552+04 
RMP 5.488 7 2 1 0+~4 

XME -4.91~8552.+04 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

XM 1. 8 117 090+05 YM 
RM 2.00 12288+05 OtM 

XSUN 5.3013~44+07 YSUN 

-3,87 38092+04 ZL 
-7. 17 0794b+OO RAL 

- 8 .53f4b5d+03 I S 
-l.99C8 690+no LONS 

1 .12063 88+02 LTE 
-c..4q~2235+00 LAP 

3.14G5726+04 l 
3. 181378b+Ol RA 

8. sn987d•03 ZG 
3.1824578+01 LON 

-2.2b2b353+04 ZMP 
q.56C6844+QO RAMP 

-2.2626353+04 ZME 

7.0143818+04 ZM 
1.3884348+01 RAM 

-5.4468282+07 ZSUN 

GEOCENTRIC OSCULA TING EL EMEN TS 
SMA 1. 2560208+05 EC: 9. 7170615-01 INC 

VH -l.0655444+03 KNMP 4.3115428+01 APMP 
TA l.5386245+02 EA 5.4591604+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.@412q69-0l WY 
QX o.235 11 09-01 QY 

-2.428•020-01 
-4.5 11 6249-01 

Wl 
oz 

****** CSM I EAR TH REF. /PHASE 63- 34 
MFAN- OF-EPUCH 1971 

• ! 175000000000)0+002 HRS. ~ ROM LAUNCH 

RESTART COORD INATE S I FR AND EP /HR I 

f<XYZ 
RDXYl 

• I 01 6073 00 14189317+002 
.se~045 t564oOS4aa o+oor 

SE L ENOCENTRIC 
XL -l.~59B 38e +05 YL 
RL 1. 5206007+05 [\tC L 

StLENC<;RAPHIC 
XS l .5 160998+J 5 

ALTS 1, 5112958+~5 
LTS -3.3338222-01 
LIN 1 .626~777+02 

GECCENTRIC 

vs 
L ATS 

LNS 
LAN 

X 3.4992A79+04 Y 
R !>.6032A55+04 OEC 

GEOGRAPHIC 
XG -4.6 15513 1+0 4 YG 
ALT 5. 25021 18+04 LAT 

EARTH-•CON PLAN E 
XMP -5.0148 2 47+04 YMP 
RMP 5.6032054+)4 f'EM P 
XM ( -5.0 148247+04 YME 

PLANETARY COORDINATES 
XM 1.8097~74+05 YM 
RM 2.00 1 4779+0~ OE~ 

xsu~ ~.3024876+07 YSUN 

-3.8239657+04 LL 
-7.078~147+00 RAL 

-9.225859 7+03 IS 
-1.9471127+00 L ONS 

1.1193700+02 LTE 
-9.7111067+00 LAP 

3.2329964+04 
3. 17 b l655+01 >A 

1.18 08 l 31+04 IG 
3.1772217+01 LON 

-2.325QS36+04 ZMP 
9.4035197+oa RAMP 

-2.J25 Q8 36+04 ZME 

7.056~620+04 l~ 
l. 39449<:; 8+01 RA,.. 

-s .44503 53+ 01 zsu~ 

GECCENTR IC OSCULA Tl ~G fLEMEN TS 
SMA 1.2560 ?25 +05 ECC o.7170779-0l INC 

VH - l.C'780 566+'J3 f<~"iP 4.29677fl2+01 APMP 
TA 1.542143~+02 ~A ~.524~07 •)+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.84 14 0 65-0 1 WY 
QX 8.235.)150-0 1 ~· 

-2 .42 87'16-0 l 
-•.51171 50-01 

wz 
QZ 

••••** CSM I EAR TH PEF. /PHASE 63- 35 
MEAN-OF-tPOCH 19 71 

.11000 )0GO J000iJO+~C2 H•S. F PO~ LAUNCH 

RESTA>T COllROINATFS I ER AND ER /HP I 

RXYZ 
oOXYZ 

• l 03057973 15b03076'002 
• 57458090822188 260+1')00 

SELENOCENTF.IC 
XL -l.4528A94+05 YL 
RL 1, 5 123634+05 OECL 

SFLENJGRAPHIC 
XS 1.5082816+05 

ALT S 1.5029784+05 
LTS -3.3307h8b-Ol 
LIN l.b270595+02 

G[OCENTR IC 

VS 
LATS 

LN S 
LAN 

-3.775Q l 06+0~ ZL 
-6.0S73bl3+00 RAL 

-9.0014360+03 ZS 
-1.0043687+00 LONS 

l .u0 1n9+02 LTE 
-9.9205503+00 LAP 

.91191440307583627+001 

.10790119888025471+001 

-l.9087701+04 OXL 
-1,6520675+02 VL 

-5.31221 0 1+03 
- 3. 2020312+00 

5 .9;43248+00 
2 .4070073+0 l 

oxs 
VRS 
LN E 

OR 

215 

.84015430lb4483158+001 

.65b21308692089564+000 

4. 7832106+03 DYL 
6,3321660+03 PTHL 

-5.0860q30+03 DYS 
7 .664b0 9 3 +03 PTR 

-l. 74q0153+02 OSMP 
-5. 7464103+03 VT 

3.3957384+03 OZL 
- 6.5161477+01 All 

-4.68 14734+03 ozs 
-4.8567254+01 HR 
l. 0908355+00 . RSMP 
5.0719820+03 SEASV 

2.384!>720+03 
-5.082Uo49+J l 

9.983,99J+02: 
-8.09'.'B404+01 

J. 068J7bl.+0f'. 
-7 .4431117+0".J 

l.. sc; 34359+04 
4. 2 325850+0 1 

OX 3.4763262+03 DY 6 . 2 71 0 782+03 OZ 3.814>7JO+o 3 
V 8. 1223 146+03 PTH 7.3393829+01 AZ 9.8't l 'iO.d• iJ! 

2.8934357+04 
1.6900073•02 

DXG -3, 1637430+03 DVG 
VE 1.0953312+04 PTE 

1.0328113+04 OZG 3.8 l43ob8+03 
2.2950775+01 AZE -0.1064!>0D+DI 

4. 1163337+03 OXMP 
- 1 .5528000+02 VMP 
9, 116333 7+03 OXME 

4,8022060+04 OXM 
2 .1164875+0 I LOM 

-2.3618748+07 RAS 

3. 2705556+01 RAN 
5.4 7449 <:;0+00 JNMP 
9.2143b61+00 SLR 

B.40 6086 0-01 PX 
3.43°2132-01 SXQ 

-6,2607717+03 OYMP 
8.1223145+03 PTMP 

-6.260 7717+03 DYME 

-1.3068844+03 DYM 
l.478397b+02 VM 

- 4.5775271+01 LOS 

-6.335b857+0 1 APF 
2.8078920+01 APO 
7 .0069799+03 PER 

-5.1673571+03 OZMP 
7.3393826+01 AZMP 

-5.1673571+03 DZME 

2.8762398+03 DZM 
3.4b77120+0 3 ARGM 
8·0800611+01 DES 

-5.0583029+0 1 RP 
2.4765038+05 TFP 
3.[014421+02 MTA 

-2.9571504-01 PY -8.5875301-01 PZ 
0.0000000 SYD 0.00000?0 SZO 

2. 704o9t:lU+li£ 
1 .165(;6;3 +0£ 
2. 70469th.J+02 

l .429oVlll+J:,, 
3.0d8o91.l+V l 

- l.7~blUb2+Ul 

3. 5537o60•::)j 
2.56l 7l5o+JU 
3. 6000000+0< 

-4. l 84't39.('.-U l 
0. ooooovu 

FEB. lq11, 1 HRS., 4 Ml NS., 60.000 SECS. G.M. T • USNM USFT I Ste 

DA YS, JO HRS., 44 MINS., sc..999 SECS. G.E.T. RAGR .2370853823!>0;lo+OU3 

.9 3875 1UC559906414+0Cl' 

.1 0~ 7984 11 1 31042544+00 1 
• 8 56 43240 98227% 31+00 l 
.b461004bl226031 ll+000 

-l. 8 7l8724+04 DXL 
-l.05j2 148+C2 VL 

-5.1668148+03 
-3.48 f.' 2414+00 
s. 9~28 l4 9+0n 
2 .3 598590+01 

oxs 
VRS 
LNE 

OR 

4.7212532+03 DYL 
6.2313524+03 PTHL 

-5.9183290+03 DYS 
7.5583832+03 PTR 

-l. 7489135+02 DSMP 
-5.b57 7783+03 VT . 

2.9494963+04 
4.2 7 34871H0 1 

OX 3.406~075+03 DY 
V 8.0153903+03 PTH 

2. 9 4 94960+04 
1. 6 5 'l4950+02 

DXG -1,830545 1+03 OYG 
VE 2,03b9767+04 PTE 

9. 1 550159+03 DXMP 
- 1 .55117 11 +02 VMP 
9.15:JO l ~Q+Q3 OX~E 

4.8233687+04 OXM 
2.1302675+01 LOM 

-2.36148 ~9+07 RAS 

3 .27 q5 795+01 RAN 
S.4748542+0(' I N"1P 
9. ;0'tl4f:8+0C SLR 

R.411-,11634-0 1 PX 
3.43c;3z40-01 sxn 

-6.1740978+03 CYMP 
9.0153903+03 PTMP 

-6.l 74 G978+03 OYME 

-1.3 147457+03 OYM 
1.4421720+02 VM 

-4.5764634+0 1 LOS 

-b.3358706+0 1 APF 
2.81)791393+0 1 APO 
7 .0067584+03 PER 

-2.9572464-0 1 PY 
0.0?00000 SYD 

3.3347278+03 DZL 
-6 .5224060+01 AZL 

-4.6005988+03 ozs 
-4 .84b4365+01 AZR 

l.089887b+OO RSMP 
5,0ll85t0+03 SEASV 

b.2078759+03 oz 
7.3520142+ 0 1 Al 

1.0936703+04 DZG 
2.2168172+01 AZE 

-5.1052382+03 OlMP 
7.3 520 142+01 AZMP 

-5.1052382+03 DZME 

2.8 731481+0 3 OZM 
3.4672529+03 ARGM 
7, 7149984+01 DcS 

-5 .0581817+01 RP 
2 .4 765684+0 5 TFP 
3.IOl559b+02 MTA 

-8.58 752 24-01 PZ 
0. 0000010 s zo 

2.327b9b4+03 
- 5.lOU<t't.J9t-Jl 

c;.68003.£4•J2 
-e .1 090380+Jl 
l. 06701;,b•OC:. 

-7.753o~bl+OU 

3.755~'ill3•.J3 
9. ~63:>519+01 

3. 755~794+03 
-9.1041.Bo+Jl 

2.52074 7 b+02 
l. l65tUiv+:>2 
2. 5207<t- 7b+CiL 

l. 427ok'i+03 
3.103.,7:d+:)l 

- l . 7 259l~b+Ol 

3.553o4'19+v,, 
2. 5bl / :),9•;)1.J 
3.tiOOv uO O•U.::: 

-4.l8'tJ9J;-Jl 
o. OQOUuJU 

~EB. 197l, 7 HRS., lq MINS., 60.000 SECS. G.M.T. USNM USFT I Ste 

0 DAYS, 1 0 HRS., SQ MINS., 59.999 SECS. G.E:.T. RAGR .240845b49U~3j~7+JJ,, 

• 06 5 316 5 4 3 7 5 964 3 0 1 +OO l 
.10573089013l04~l2+001 

-1.830706 1+04 OXL 
- l .b5435C2+02 VL 

-5.0257929+ 03 
-3.7559144+00 

5.9712635+00 
2.2903024+01 

oxs 
VRS 
LNE 

DR 

.8 7246288774109070+001 
• b 36 404 708 32bl 84 72+000 

4.6b24652+03 DYL 
6.1350522+03 PTHL 

-5.8540093+03 DYS 
7.4564581+03 PTR 

-l. 7488122+02 OSMP 
-5.5733725+03 VT 

3.2757855+03 OZL 
-b.5291678+01 All 

-4.5218705+ 0 3 
-4 .8310466+01 
l. OU9390+00 
4.9534114+03 

DZS 
AlR 

RSMP 
S~ASV 

2.273o!>bS+J;) 
-!:.ll7'7bb3+Jl 

9.39lb4 7V• 02 
-e.124ul5u+n 

l .Ob5b49,+0l 
· -e.os1,,~od+Oo 



3.5492480+04 y 
5, 7164338+04 DEC 

GEOGRAPHIC 
XG -4.6323743+04 YG 
ALT 5.3723591+04 LAT 

EARTH-MCON PLANE 
XMP -5,1116990+04 YMP 
RMP 5, 7164338+04 DEMP 
XME -5,1116990+04 YME 

PLANETARY COORDINATES 
XM 1.8078142+05 YM 
RM 2,0017273+05 DEM 

XSUN 5.3035905+07 YSUN 

3.3244860+04 z 
3.1710369+01 RA 

1,4800257+04 ZG 
3,1720712+01 LON 

-2.3881784+04 ZMP 
9,2523428+00 RAMP 

-2.3881784+04 ZME 

7.0994967+04 ZM 
1·4005555+01 RAM 

-5,4450480+07 ZSUN 

GEOCENTRIC USCULATING ELEMENTS 
SHA 1.2560843+05 ECC 9, 71 70948-01 INC 

VH -1,0903401+03 RNMP 4,2820151+01 APMP 
TA 105455227+02 EA 5.5891294+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8415220-01 WY 
QX 8.23 49146-01 QY 

-2.4286154-0l 
-4.5118100-01 

•••••• CSM I EARTH REF, /PHASE 63- 36 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.112500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYl 
RDXYZ 

SELENOCrnTRIC 

.10448062649913091+002 
,56362297689777382•000 

~. 216 

3 , 0047042+04 
4.3127168+01 

OX 3.3398693+03 DY 
V 7,9126613+03 PTH 

3.0047040+04 
I .62?.8152+02 

OXG -4,366 137 7+02 OYG 
VE 2.0784229+04 PTE 

9,1910493+03 DXMP 
-1,54,5808+02 VMP 

9.1910493+03 OXME 

4,8445003+04 DXM 
Z,1440513+01 LCM 

-2,3611028+07 RAS 

3.2796051+01 RAN 
5.4752060+00 INMP 
9.793Q004+00 SLR 

-6,0913303+03 DYMP 
7,9126613+03 PTMP 

-6, 0 913303+03 CYME 

- 1.3 225960+03 OYM 
1.4 059486+02 VM 

-4,5753995+01 LOS 

-6, 3360635+01 APF 
2,8080912+01 APO 
7 , 006~234+03 PF.R 

6.1458246+03 OZ 3o69923l8+03 
7,3640179+01 Al 9.8842938+01 

2.0447717+04 OZG 3,6992403+03 
2.1425308+01 AZE -9,1018724+01 

-5.0448809+03 OZMP 
7.3640182+91 AZMP 

-5.044880~+oj OZME 

2.8700391+03 OZM 
3 .4667928+03 ARGM 
7,3400353+01 DES 

-5.0580554+01 RP 
2,4766334+05 TFP 
3.1016777+02 MTA 

2. 346900 7+0' 
1.1663076+0<: 
2. 3469607+0< 

l.425H63+Qj 
3.llB057H+JI 

-l. 725b19 l-t 0 l 

3.553><85+03 
2o561799H00 
3,60000CiO+u< 

8,40603n-OI PX -2.9573373-01 PY -8,5875139-01 PZ 
3.4394402-01 SXO 0.0000000 SYD 0.0000000 SZO 

-4. 1843408-0 I 
o. 0000000 

FEB, 1971, HRS., 34 MINS., 60,000 SECS. G.M,T. 

DAYS, II HRS •• 14 MINS .. 59,999 secs. G.E.T. 

.99161931109047216+001 

.10469602949218218+001 
.88825587341512493+001 
.62709~43145511536+000 

USNM USFT I Sto 

RAGR .244605915H3647H+J03 

XL -1,4460250+05 YL 
RL 1,5041681+05 DECL 

-3, 7269137+04 ZL -1,8065061+04 DXL 4,6066089+03 DYL 
6,0429557+03 PTHL 

3 .2187931+03 OZL 
-6, 5364027+01 AZL 

2.22I075U+O:; 
-5.13474bl+JI -6,8978744+00 RAL -1,6554740+02 VL 

SELENOGRAPHIC 
XS 1,4996562+05 

ALTS l,4947832+05 
LTS -3.3277151-01 
LIN 1.6 297600+02 

GEOCENT RIC 

vs 
LATS 

LNS 
LAN 

x 3.5982433+04 y 
R 5.8282177+04 DEC 

GEOGRAPHIC 
XG -4,6281828+04 YG 
ALT 5.4841421+04 LAT 

EARTH-~OON PLANE 
XMP -5.2075306+04 YMP 
RMP 5.8282 176+04 OEMP 
XME -5.2075306+04 YME 

PLANETARY COORDINATES 
XM 1.8058494+05 YM 
RM 2.0019770+05 DEM 

XSUN 5,3046933+07 YSUN 

-1.0565504+04 ZS 
- 1.8625893+00 LONS 
I. 1168 350+02 L TE 

- 1,012677 3+0 1 LAP 

3,4150709+04 z 
3,1659924+01 RA 

1.7860542+04 ZG 
3,1670059+01 LON 

-2.4492484+04 ZHP 
9,1067523+00 RA MP 

-2,4492484+04 ZME 

7.1419847+04 ZM 
l,4066019+01 RAM 

-5 , 4441577+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,2561163+05 ECC 9.7171123-01 INC 

VH -1,1024067+03 RNMP 4,2672540+01 APMP 
TA 1,5487716+02 EA 5,6521950+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8416434-01 WY 
Qx 8,2348092-01 QY 

-2 .4284636-01 
-4,5119094-01 

wz 
QZ 

•••••• CSM I EARTH REF, /PHASE 63- 37 
HEAN-OF-EPOCH 1971 

.11 5000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYZ 

.10587647929511116•002 

.55313467128640410+000 

SELENOCENTRIC 
XL -1.4392413+05 YL 
RL 1.4960893+05 OECL 

SELENOGRAPH!C 
XS 1.4911191+05 

ALTS 1,4867044+05 
LTS -3,3246569-01 
LIN 1,6314852+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 30 646 3 156+04 y 
R 5. 9386855+0 4 DEC 

GEOGRAPHIC 
XG -4,6021981+04 YG 
ALT 5,5946090+04 LAT 

EARTH - MOON PLANE 
XMP -5, 3023687+04 YMP 
RMP 5,9386855+04 OEMP 
XME -5,3023687+04 YHE 

PLANET ARY COO RD I NAT ES 
XM 1,8038729+05 YM 

-3,6796471+04 ZL 
-6.8098007+00 RAL 

-1.1218353+04 ZS 
-1.8217311+00 LONS 

1.1155671+02 LTE 
- 1,0329979+01 LAP 

3. 50 47792+04 z 
3,1610317+01 RA 

2. 0973473+04 lG 
3.1620255+01 LON 

-2.5092203+04 ZMP 
8.9663839+00 RAMP 

-2,5092203+04 ZME 

7.1844263+04 ZM 

-4,8889360+03 
-4.029qQl4+00 

5.9796706+00 
2,179254 1•01 

3 . 0 5909 42+04 
4.35 1)3899+01 

3.05 ,0940+04 
I. 5889798+02 

DXS 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

9,2245785+03 OXMP 
-1,5481108+02 VMP 

9,2245785+03 OXME 

4. 86 56003+04 OXM 
2,1578387+01 LOH 

-2.3607167+07 RAS 

3, 2796327+01 RAN 
5,4755611+00 INMP 
1,00 8362 7+01 SLI< 

8,4060131-01 PX 
3.4395619-0I sxo 

-5,7928716+03 DYS 
7. 3585425 +~3 PTR 

- 1,7 48 7111+02 DSMP 
-5,4928929+03 VT 

3.2 761740+03 DY 
7,8138391+03 PTH 

1.0109309 +03 OYG 
2.1196513+04 PTE 

-6,012 1826+03 OYHP 
7, 8 138390+03 PTMP 

-6,0121826+03 DYME 

-1.3304348+03 DYM 
1,3697247+02 VM 

-4.5743359+01 LOS 

-6,3362647+01 APF 
2.8081978+01 APO 
7.0062743+03 PER 

-2 ,9574319- 01 PY 
0.0000000 SYD 

-4.4451707+03 ozs 
-4,8285068+01 AZR 
I. 0879907+00 RSMP 
4,8965574+03 SEASV 

6.0857061+03 DZ 
7.3754399+01 AZ 

2.0856253+04 OZG 
2,0727015+01 AZE 

-4.9861918+03 OZMP 
7,3754399+01 AZMP 

-4.9861918+03 DZHE 

2,8669130+03 OZM 
3,4663325+03 ARGM 
6.9650727+01 DES 

-5.0579238+01 RP 
2,4766987+05 TFP 
3.1017%2+02 HTA 

-B.5875045-01 PZ 
0 .0000010 szo 

9. 117<7 lu+Jl 
-8.1383750+0 I 

1.064285&+02 
-8,3371 094+ 00 

3.6451265+03 
9 . 904 1~51+01 

3.645ll.4:i+03 
-9. 0990755+0 I 

2.182~054+0l 

Io 1667870+0< 
2.1825054+0< 

i. 423451 :>+o.; 
3.1327355+)! 

-1.7253255+01 1 

3,553H81+03 
2.5blH't5.;>+00 
3 . 6000000+.)2 

-4. l84i.'1~9-G l 

O, OOOOOOJ 

FEB. 1971, 7 HRS., 49 MINS., 60.COO SECS. G.M.T. USNM USFT I St~ 

DAYS, II HRS., 29 MINS., 59,99<; SECS. G,f,T, RAGR .2483 66 18257>55 9 +Ju3 

.10176674729194213+002 

.10369374670371886+001 

-1.7739703+04 DXL 
-1,6565864+02 VL 

-4. 7560453+03 
-4.3025113+00 

5.9880361+00 
1.9601794+01 

3.1126985+04 
4, 3 866133+01 

3.1126982+04 
1.5549995+02 

oxs 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

9,2557354+03 OXMP 
- 1.5467525+02 VMP 

9,2557354+03 OXME 

.903820716401263 IO+CO I 

.6181490883060'i718+000 

4,5534710+03 DYL 
5.~547830+03 PTHL 

-5,7346791+03 DYS 
7.2643728+03 PTR 

-1,7486104+02 OSMP 
-5,4160687+03 VT 

3,2152086+03 DY 
7, 7186626+03 PTH 

2.5046708+03 DYG 
2,1606473+04 PTE 

-5. 9363975+03 DYMP 
7,7186b28+03 PTMP 

-5,9363975+03 DYME 

3.1636416+03 DZL 
-6,5440830+01 AZL 

- 4.3703897+03 ozs 
-4,8207729+01 AZR 

1.0870422+00 RSMP 
4,8412097+03 SEASV 

2.17179'i9+J3 
-5.1507749+)1 

a. B55d55o+U4::: 
-8.152lbUH+Jl 

1.0629225+ 02 
-8,b ll 722o+J v 

6,0274115+03 oz 3.5931183+03 
7,3863202+01 AZ 9.9233114+01 

2.1157878+04 DZG 3.5931110+03 
200069565+01 AZE -9,097!>469+01 

-4.9290839+03 OZMP 
7 . 3863202+01 AZMP 

-4. 9290839+03 OZME 

2,026o398+J2 
1.1672433+02 
2. 02bb398+02 

4,8866687+04 OXM -1,3382624+03 OYM 2.8637698+03 DZM 1.4213184+03 

' 

~ 

( 

4. 

c 



(' 

(' 

( 

( 

217 

RM 
XS UN 

2,0022269+05 DEM 
5,30 5706 0 +0 7 YSUN 

1.41 26390+0 1 RAM 2. 171620 7+01 LOM 1 , 3335011+02 VH 3.4658721+03 ARGH 3.1474092+01 
-5, 44326 72+07 lSUN -2·3603305+07 RAS -4,5 732722+01 LOS 6,5901096+01 DES - l . 7250319+JI 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 256 1484+05 ECC g ,7171304- 0 1 I NC 

VH - t.1142 666+03 RN~P 4.25z4q44+Ql APM P 
TA l. ~'i l8 993 + 02 EA S. 714'J 65R+ f)l MA 

GEOCFNTR! C UNIT VEC TOR S 
WX - 4.8417703-')l WY -2. 4283058-0 1 
OX q,2346993-0 1 QY -4 .5120 1 36-01 

****** CSM I EAR TH REF, /PHASE 63- 38 
MEAN- UF-EPOCH 1 0 71 

Wl 
Ol 

.117501000000000+002 HRS, FROM LAUNC H 

RESTART COORDINATES I ER ANO EUHR I 

RXY l 
ROXY l 

SELENOC E ~TR IC 

.1072466635 59 24301+0 02 
·5430829 15532 74 687+000 

3,27 S6619+01 RAN 
5,4 7 ~9 1 63+00 INM P 
1. 0373327+0 1 SLR 

8. 4 059855-0 1 PX 
3. 4 3,6880-0 1 sxo 

FEB. 1971, B HRS., 

-b.3364740+01 APF 
2.0083089+ 01 APO 
7 .0~ bOl 18+03 PER 

- 2,9575305-01 PY 
0.0000000 SYO 

- 5.0577873+01 RP 
2.4767643+05 . TFP 
3,1019151+02 MTA 

- 8.5874946- 0L Pl 
0. 0 000000. szo 

4 MINS., 60. 000 SECS. G.M.T. USNM 

3. 553l6<:6+03 
2.561b944+JO 
3. 6000000+0 2 

- 4.184 .::~0.i! - 0 .&. 

0.0000000 

USFT I StC 

DAY S , 11 HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR ,2521l64493l<b4 l +l"3 

. 104 3468 655072 7 993+002 

.10272051586706124•001 
• 91 91 6 bl 34678363 70 +00 I 
.60953864276187725•000 

XL -1 .432 53 45+05 YL -3,633 1 849+04 ll -1, 742 15 8 7+ 04 OX L 4,5028594+03 DYL 
5.8702805+03 PTHL 

3. 1102310+03 OZL 
-6.5521826+01 AZL 

2 .123a9i J+u3 
-5. l66! 294+Jl RL 1. 488 121 8+05 OE CL -6. 72 30901+ 00 RA L - 1. 65 7687 5+ 0 2 VL 

SELENOGRAPHIC 
XS 1,4826662+05 

ALTS 1 ,4787368+05 
LT S -3,32 16049-0 1 
LIN 1. 633 1407+02 

GEUCENTR I C 

VS 
LAT S 

LN S 
LA~ 

x 3.6935038+04 y 
R 6 , 047 8825 +04 DEC 

GEOGRAPHIC 
XG -4 . 553 7 ~42 +0 4 VG 
ALT 5, 7038 0 51+04 LAT 

EARTH -MOON PLANE 
XMP - 5 . 396258 1+ 04 YMP 
RMP 6 .0478e24+04 OEMP 
X"1 E -5 .3962581+04 Y"tE 

PLANETA RY COURO!NATES 
XM t. 80 l flR4P.t-l'.l'i YM 
R~ 2.00247 70+05 DE M 

XSUN 5, 3068984+07 YSUN 

- l.l8 b0262+04 lS 
- 1,7817537+00 LONS 

1 . 1142992+02 LH 
- 1.05 3035 1+0 1 LAP 

3.5936367+04 
3,1561 5 41+01 RA 

2.4l.229lq+Q4 ZG 
3, 1571 291+0 1 LON 

-2.568 11 90+04 lMP 
e.8309Qij8+00 RAMP 

-2.566 11 90+04 ZME 

7.2268216+04 lM 
l.41866 64+0 1 RAM 

-5.4423764•07 zsu~ 

GEOCENTRIC OSCULATING ELEMENT S 
SMA 1.2561807+05 ECC q, 71 7 14'i l -O I INC 

VH - l , 1259296+03 RNMP 4,2377361+01 AP.MP 
TA l.554ql36+0 2 EA 5,77479q3+ 0 l MA 

GEOCE NTRIC llN!T VECTOPS 
WX -4.84 19038-0 1 WY 
OX ~ .2345838-01 CY 

-2,42F l 4 18-0 I 
-4. 5121226- 0 1 

Wl 
Ol 

•••••• C SM I EARTH REF, /PHASE 63- 39 
MEAN-IJF-EPOCH 1n 1 

. 120000000000000+00 2 HR S, FRO M LAUNC H 

RESTART COORO !N h TF S I ER ANO ER /HR I 

RXYl 
rnxvz 

.1 0P.5q22 J206018s2 2•002 

.5334 3780470748096 +00 0 

SE LENO CEN TRIC 
XL -1.425qro8+05 YL 
Rl l, 4 802 60<+15 DEC L 

S ELEN CGRAPH I C 
XS l, 4742'i35+05 

ALT S l . 4 70e756+05 
LT S -3.3 18 5484-0 1 
LIN l.63473 1 3+)2 

GEOCE~TR I C 

VS 
LATS 

LNS 
LA~ 

x 3. 739844 3+04 y 
I.; 6 .155q513+04 DEC 

GECGRAPH IC 
XG -4.4824 ~2 3 + n4 YG 
ALT 5 . 8 117~31+04 LAT 

EAR TH-liCON PLAN E 
XMP - 5 . 48924 1CH04 YMP 
RMP 6 .1558'il'3+04 li EMP 
XMt -5. 489 2 410+0 4 Y"I E 

PLAN FTA RY COOR DINAT ES 
XM l. 79 qse53+05 YM 
RM 2.0027274+'5 OEM 

XS UN 5 , 3080006+07 YSUN 

-3.5875012+04 ZL 
-6.63 7o9 3l+00 PA L 

- 1.24 41 492+04 zs 
-l.74261 90 +00 LON S 

l.11 30313+02 LTE 
-t.0728049+ 0 1 LAP 

3 .6 8 l 6b85+04 
?>. l'il3 5B5+(' 1 RA 

2 . 7292215+ 04 ZG 
3 .1523156+01 LON 

-.2.6259693+04 l"'P 
8. 7ar.0240+00 RAMP 

-£ .6 259693+04 ZME 

7.2bSl6~6+ 04 ZM 
t .4246845+0 1 RAM 
-5.44 1 485~+07 lSUN 

GEOCENTRIC OSC UL AT IN G ELEMEN TS 
SMA 1·2 562 131+05 ECC 9, 7171685-0 1 I NC 

VH - l.1374 048+03 RNMP 4.222 9 799+0 1 APMP 
TA lo 55 7 82 19+r)2 ~A 5.8344486+01 MA 

GEOCENTRIC UNIT VEC TORS 
WX -4 , 8420 43 1-0 1 WY -2.42H720-0l 
OX R.234463 7-0 1 QY -•.51 Z2363-0 I 

****** CSM FART H RE F, /P HASE 63- 40 
•EAN- OF-EPOC H 1971 

Wl 
oz 

-4 ,62 0936 0+03 
-1+.5 7 35 11 4+0(1 

5 .9%3601+00 
1· 2'4853 7 +0 1 

oxs 
VRS 
LNE 

OP 

-5,6 H 2187+03 DYS 
7.17370q7+03 PTR 

-1.7485100+02 OSMP 
-5.3426547+03 VT 

3.1td54 7 0+04 
4.42 14833+0 1 

OX 3. 1567807+0 3 DY 
V 7.6 2689 52+03 PTH 

3. 1 6554bll+04 
l.52 08 83R+02 

OXG 4. 0 3677q3+ 0 3 OYG 
VE 2.20130q2+04 PTE 

q.za .. 6440+03 DXMP 
- 1 .5454988+02 VMP 
9 . 284644~ +03 OXME 

4 .9 0 770 57 +04 OXM . 
2. 1 854244+0 1 L O~ 

-2.3599443+07 RAS 

3. 2 79693 1 +O l RAN 
5.476276b+OO JNMP 
1.Ql ~2999 +01 SLP 

-5.863 742 1+03 OYM P 
7.6268953+03 PTMP 

-5,8637421+03 OY ME 

- l.346 C787+0 3 
1.2972780•02 

-4.572208S •Ol 

-6.3366 92 4+01 
2. 8084255+ 01 
7 .0057 343+03 

OYM 
VM 

LO S 

APF 
APO 
PER 

-4.2 974268+03 oz s 
-4. 8138041+01 AZR 

1.0860932+00 RSMP 
4,7872906+03 SEA S V 

5,9708405+03 Dl 
7. 3q66955+0 1 Al 

~ 

2. 1348699+04 DlG 
1.9449613+01 ALE 

-4.8 734759+0 3 OZMP 
7 .3966953+01 AZHP 

-4.8734759+03 OZHE 

2.8606095+03 OlH 
3.4654117+03 ARGM 
b.2151466+01 DES 

-5.0576451+01 RP 
2•4 768302+05 TFP 
3 .1020346+02 HTA 

8.60645>2+02 
-8.16541,4•01 

1. 06155 96+ 02 
-8. 8759L4o+OO 

3.5"t3li68 ~+03 

9.94 lt>9&.l+:.H 

3.543Ubl5+03 
-9, 0954837 +JI 

1 . 878o9'12+ll 2 
1.1 6 7 0765•02 
l.878o992+0l 

l . 419177iJ+'J3 
3.1620774•0 1 

- 1, 7247Jb l+OI 

3.5531179+J ; 
2.5619469•)0 
3. 6000000+02 

8 . 40~9560-0 1 PX -2.95 76330-0 1 PY - 8.5874835-01 PZ -4 ,184i00 0-JI 
3.43<8216-0l SXO 0.0000000 SYO 0.0000000 SZO O.OOOuOOu 

FEB. 19 71, A HRS., 19 MIN S. , 60.000 SECS. G.M.T. USNH USFT I S•c 

CAVS, 11 HRS., 59 MINS., 59.q9~ SECS. G.E.T. RAGR .2558e6 716Ub>7 ll+JOJ 

.l06903 0068 7 3 7b 287+002 

.101775 3 4354834729+001 

- l .7 110427+04 DXL 
-1.6~ q7776+02 Vl 

-4.5014354+03 
-4 . A4 31)278+QC' 

fJ. 1 1') 46422+1'.lC 
- 1. 1)740405+02 

3. 2 l 7668 0+04 
4.4550877+0 1 

3.2176678 +04 
l . 48l:-64 1o+02 

oxs 
VR S 
LNE 

DR 

ox 
v 

OXG 
VE 

~.3 11 4 1 6 7 +03 OXMP 
- 1. 5443426+02 VMP 

'?.3 114167+03 OXME 

4.92~ 71 07+04 OXM 
2. l q9223 1+0l LOM 

-2 . 35~557 9+07 RAS 

3.2797260+0 1 RAN 
5.47063 18+00 INHP 
1 .0952643+01 SLR 

.93430027358183q•4•00l 

.6C l 2432672806 3 ll0+00 0 

4,45 4 6001+03 DYL 
5·7892171+03 PTHL 

-5 .6262%7+03 OYS 
7 .086335 7 +03 PTR 

- 1. 748•10C+02 CSMP 
-5.2 724 20 1+03 VT 

3 .100 7166+03 DY 
7.5383217+03 PTH 

5.5••1553+03 OYG 
2,24 1 898 1+04 PTE 

-5, H40049+03 DYHP 
7. 53832 17+03 PTMP 

-5 . 794004c;l+03 CYME 

-1.3538836+03 OYH 
l, 26 10552+02 VH 

-4. 5711449+01 LOS 

-6.3369 1ql+OI APF 
2.8085468+01 APO 
7,0054424+03 PER 

3.0584681+03 OZL 
-6,5606777+01 All 

-4.2261885+03 ozs 
-4 .8075630+01 AZR 
l.~851445+00 RSHP 
4.7347285+03 SEASV 

5,9159003+03 Ol 
7 ,4065986+01 AZ 

2.1425362+04 OlG 
1 .8 864162+01 AZE 

-4,8192937+03 OZHP 
704065986+01 AZHP 

-4, 8192937+03 OZME 

2.85 7 4 32 2+03 OZH 
3.4649511+03 ARGM 
5 .8401836+01 DES 

- 5.057 4 978+01 RP 
2;4768965+05 TFP 
3 .1021545.+02 MTA 

2.0 77o2l 4+J 3 
-~. l80b585+ J l. 

e.3b 8 iZO b+02 
-e. 11e 11 49•Jl 
l. 0601 •'70+ 02 

-9. l 30::P1oo+Ou 

3.494o497+V~ 

9 .G59't0lo+ ;) l 

3.494tt 5 5 7+ VJ 
-q.Q<i34cSc:l+Jl 

l . 7360bb 0 .. Ji 
l. l6i'Ob '7J+J, 
l. 738Utid0+ J, 

l .4 l7u ~7.H\Jj 
3. l 7b7<t!>o+Oi 

- l . 7 24't445+'Jl. 

3. 5529boi+J 3 
2. 5b20V2 l+J:J 
3.600UOCHJ+ Oi 

8,4059248-0 1 PX -2,9577392- 01 PY - 8,5874717-0I PZ . - 4.184149U-JI 
3,43 49600-0 1 SXO C,0000000 SYD 0.00000 00 SlO O.OOCuu uu 

FEB. 1971, HRS., 34 MINS., 60.000 SECS. G.H.T, USNM USF T I Ste 



• 122500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR l 

RXYZ 
ROXYZ 

.10991416879057009+.002 

.52417222524467708+000 

SELENDCENTRIC 
XL -1.4193370+05 YL 
RL 1.4725~12+05 OECL 

SELENOGRAPHI C 
XS l ·4659975+05 

ALTS 1.4631162+05 
LTS -3.3154919-01 
LIN 1.6362617+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 3.7853709+04 y 
6. 2626320+04 DEC 

GEOGRAPHIC 
XG -4.3878158+04 VG 
AL T 5 .9185 526+04 LAT 

EAR TH-HO ON PLANE 
XMP .-5.5813562+04 YHP 
RMP 6•2626319+04 UEHP 
XME -5.5813562+04 YME 

PLANETARY COORDINATES 
XM 1.7978741+05 YM 
RM 2. 0029780+05 OEM 

XSUN 5.3091027+07 YSUN 

-3.5425723+04 ZL 
-6.5535671+00 RAL 

-1.3112296+04 ZS 
- 1.7042928+00 LONS 

1.1117634+02 LTE 
-1.0923238+01 LAP 

3. 7688981+04 
3.1466435+01 RA 

3.0464236+04 ZG 
3. 1475835+01 LON 

-2.6827940+04 ZMP 
8.5734532+00 RAMP 

-2 .6827940+04 ZME 

7.3114703+04 ZM 
l.4306931+01 RAM 

-5.4405945+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.2562456+05 ECC 9. 7171885-01 INC 

VH - 1.1487006+03 RNMP 4.2082251+01 APMP 
TA 1.5606308+02 EA 5.8930630+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8421890-01 WY 
QX 8.2343383-0 1 QY 

-2. 42 7795 8-01 
-4. 5123551-01 

wz 
QZ 

••**** CSM I EARTH REF . /PHASE 63- 41 
MEAN- OF-E POCH 1971 

.125000000000000+0 02 HRS. FR.OM LAUNCH 

RES TA RT COORDINATES I ER ANO ER/HR l 

RXYZ 
RDXYZ 

.11121338946814759+002 

.51526152935948389+000 

SELENOCENTR IC 
XL -1.4128399+05 YL 
RL 1.4648393+05 UEC L 

SELENOGRAPHIC 
XS 1.4577746+05 

ALTS 1.4554543+05 
LT S -3.3124400-01 
LIN 1.6377356+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 3.830 1152+04 y 
P. 6.368 2621+04 DEC 

GEOGRAPHIC 
XG -4.2695945+04 YG 
ALT 6.0241821+04 LAT 

EARTH-~CON PLANE 
XMP -5.6726405+04 YMP 
RMP 6.3682620+04 OEMP 
XME -5.~ 726405+04 Y~E 

PLANETARY COORDINATES 
XM l.7CJ58514+05 YM 
RM 2.0032289+05 OEM 

XSUN 5.3102046+07 YSUN 

-3.4983765+04 ZL 
-6.470670~+00 RA L 

-1.3722901+04 ZS 
- 1.6667423+00 LONS 

1.1104955+02 LTE 
-1.1116051+01 LAP 

3.8553477+04 l 
3.1420076+01 RA 

3.3621496+04 ZG 
3.1429312+01 LON 

-2. 7366148+04 lMP 
8 .45r 943 7+00 RAMP 

-2. 7386148+04 ZME 

7.3537242+04 lM 
l.43•6922+01 RAM 

-5.4397033+07 ZS UN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 2562782+05 ECC 9.7172091-01 INC 

VH -1.1598248+03 RNMP 4.1934721+01 APMP 
TA 1. 5633462 +02 EA 5.9506883+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8423411- 01 WY 
QX 8.2342C78-0l QY 

-2.4276135-01 
-4. 5124789-01 

*** *** C SM I EARTH REF. /PHASE 63- 42 
MEAN-Of-EPOCH 1971 

wz 
QZ 

.121500000000000+002 HRS . FPOM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
RDXY Z 

SELENOCENTRI C 

.11249075340111687+002 

.50668325460945237+000 

216 

0 DAYS , 12 HRS •• 14 MINS .. 59.999 secs. G.E.T • RAGR .259646982808803+003 

.10943585419307734+002 

.100856755821014 95+00 1 

-1.6805962+04 DXL 
- 1.6598568+0 2 VL 

-4. 3793850+03 
-5.1110958+00 

6.0128831+00 
-1.4491625+02 

3.2690876+04 
4.4875059+01 

3.2690875+04 
1.45 22808+02 

oxs 
VRS 
LNE 

OR 

OX 

OXG 
VE 

9.3361567+03 OXMP 
- 1.5432 777 +02 VMP 

9.33tl567+03 DXME 

4.q496838+04 DXM 
2.2130252+01 LOM 

-2.3591715+07 RAS 

3.2797612+01 RAN 
5.476986q+oo INMP 
1.1242260+0 1 SLR 

8.4058917-01 PX 
3.4401045- 01 sxo 

.949230 757545 70007+001 

.59324308145204233+000 

4.4085 354+03 DYL 
5.7113824+03 PTHL 

-5.5757377+03 DYS 
7.0020523 +03 PTR 

-1.7483103+02 OSMP 
-5.2051863+03 VT 

3.0468585+03 DY 
7.45 27454•03 PTH 

7 • 1833955+03 DYG 
2.2 8213 70+04 PTE 

-5.7269946+03 DYMP 
7.4 52 7455+03 PTMP 

-5. 7 269046+03 OYME 

-1.3616770+03 DYM 
1.224 832 7+02 VM 

-4.5700814+0I LOS 

-b.33 71 547'0 1 APF 
2·6086732+0 1 APO 
7.0051353+03 PER 

-2.95 78497-0 I PY 
0.0000000 SYD 

3.0082677+03 OZL 
- 6. 5 695461~01 . All 

-4. 1565885+03 ozs 
-4.8020150+01 AZR 

1.0841956+00 RSMP 
4.6834572+03 SEASV 

5 . e 62505b•03 
7 .4160601+01 

oz 
AZ 

2.1385103+04 OZG 
1,8 310508+01 AZE 

-4.7664675+03 OZMP 
7.4160604+01 AZMP 

-4.7664675+03 OZME 

2.~542379+03 DZM 
3.4644904+03 ARGM 
5.4652205+01 DES 

-5.05 73447+01 RP 
2 .4769631+05 TFP 
3. 1022749+02 MTA 

-8.5874592-01 PZ 
0.0000000 szo 

2.0334775+03 
-5.1950074+0 l 

8.1403000+0< 
-8.1904739•01 

l.058iU49•0 2 
-9. 375730HJ O 

3 .44834 70+03 
9.9764677+01 

3.44834&l•v3 
-9.091'467+01 

l.604266b+ Oi:! 
1.1684825+0 2 
l·b04266o•02 

1.4l4tib95+0j 
3.1914079+Jl 

- 1. 7241508+01 

3. 552007 ~+03 
2.5620610+00 
3.6000000•02 

-4 .1840968-0 1 
0.0000000 

FEB. 1971, B HRS.,. 49 MINS., 60.000 SECS. G.M.T. USNM USfT I StC 

IJ DAYS, 12 HRS., zc MINS., 59.<?99 SECS. G.E. T',, RAGR • 263407 2495!>1 ba.._ ..... _,,:; 

.11194605479643969+002 

.9996 338 7160430~3 8•000 

-1. 65 07947+04 OXL 
-1.6609254+02 VL 

-4.26 06370+03 
- 5 .3 77745 5+ 00 

6.0210820+00 
- l.48 c8082+02 

3. 3 198304+04 
4.5188108+01 

3.31 98302+04 
I. 4178086+02 

DXS 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

• .3589615+0 3 oxeP 
-1.5422986+02 VMP 

9.35A96 15+03 OX~F 

4.97J625l+04 DXt-1 
2.22,,831 5+0 1 LO~ 

-z.3;678 50+0 7 RAS 

3.27979e3+Cl RAN 
5.4773438+00 INMP 
1.15 31847+01 SLR 

• 9t3964 73011908 71+001 
.5855 1G96163570907+ 0CO 

4.364~222+03 DYL 
5.6365841+03 PTfiL 

-5.527382~+03 DYS 
6.9206778+03 PTR 

-1. 7482109+02 DSMP 
-5.140744~+03 VT 

2.CJ950b32+03 DY 
7.3 69c;R7fl+03 PTH 

8.7800989+03 OYG 
2.3221108+04 PTE 

-5.6625361+03 OYMP 
7.3~99B70•03 PTMP 

-5 .6 62536 I+03 OYME 

-1.3694590+03 OYM 
l.1 886 106 +02 VM 

-4.569Cl7€+0l LOS 

-6.3373992+01 APF 
2.8088045+01 APO 
7 .0048130+03 PER 

2.959550 1+03 OlL 
- 6 . 578768 1+01 AZL 

-4.0885458+03 ozs 
-4.7971286+01 AZR 

1.0832465+00 RSMP 
4·6334141+03 SEASV 

5.8 105767+03 oz 
7.4251079+01 AZ 

2. 1225743+04 OZG 
1.7786215+01 AZE 

-4.7 149323+03 OZMP 
7. 425 1079+01 AZMP 

-4.7 149323+03 OlME 

2 . 851026 6+03 DZM 
3.4640296+03 ARGM 
5.0902572+01 DES 

-5 .0571861+01 RP 
2.4770300+05 TFP 
3 .1023958+02 MTA 

l.9907514tv 3 
-s.2oe o15i.+ Ol 

7.9222357+0 2 
-0.202Hu1+01 

1.0574731+0 2 
-9.612483b+OO 

3.4034547•J3 
o.99293bl+Jl 

3. 403i+494+03 
-9.08%812+01 

l .4767509•U2 
l . 1688Si'3+ 0l 
1.4767509+0.i::: 

1. 4127034+03 
3 .206Uob7+0l 

- 1. 7230508+01 

3.5520411+03 
2.5621~34+00 
3.6000000+02 

d.4058566-01 PX -2.957%42-0 1 PY -8.5874458-01 Pl -4.18404:00-Jl 
3. 4402548-01 SXO 0.0100000 SYD 0 .0000000 SlO O. 0000(100 

FEB . 1971, 9 HRS., 4 MINS., 60 . 000 SECS. G.M.T. USNM USFT I Ste 

0 DAYS, 12 HR S., 44 MINS., 59.999 SECS. G.E.T. 

.11443422312467041+002 

.990939703D2756246+000 
.9 785089 2 571600799+00 1 
.57805729145087014+000 

RAGR . 267 16 7510l~4~6>+J03 

XL -1 .4064065+05 YL 
RL 1. 45 72708+05 DECL 

- 3.4548914+04 
-6. 3881624+00 

ZL - 1.62 16144+04 OXL 
RAL - 1.6619836+02 VL 

4.3224296+03 DYL 
5·5646458+03 PTHL 

2 .9122417+03 
-6. 5883234+01 

DZL 
AZL 

1.949 >474+ 03 
-5.22 17194+ 0 1 

SELENOGRAPHIC 
XS 1.4496 219+05 YS - 1. 4323543+04 ZS -4.1450500+03 oxs -5.48 10854+03 DYS -4 .0219861+0 3 ozs 7.7131530+0 2 

(' 

( 

r' 

( 

~ 

\ 



( 

l 

AL TS 
LTS 
LIN 

1.4478859+05 LATS 
-3.3093851-01 LNS 

1.6391 57 1+02 LAN 

GEOCENTRIC 
3.8741068+04 y 
6.4727773+04 DEC 

GEOGRAPHIC 
XG -4, 1276 ~65+04 VG 
ALT t:.. 12Abr'J65+04 LAT 

EARTH-MCON PLANE 
XMP -5. 7631 276+04 YMP 
RMP 6.4727773+04 DEMP 
XME -5,7631276+04 YME 

PLANETARY COORDINATES 
XM 1,793817 2+05 YM 
RM 2.0034799+0~ DEM 

XSUN 5.3 11 3063+ 07 YSUN 

-1.6299366+00 LONS 
1.1092276+02 LTE 

- 1.1306620+01 LAP 

3.9410386+04 l 
3,1374494+01 RA 

3.~74~231+04 ZG 
3.1383574+01 LON 

-2.7934528+04 IMP 
8.3322648+00 RAMP 

-2. 7934528+04 ZME 

7 . 39 5qz99+ 04 ZM 
1.4426817+01 RAM 

-5,4388118+07 ZSUN 

GECCENTRIC OSCULATING ELEMENTS 
SMA l.256311C+05 ECC 9.7172305-01 INC 

VH -l.1 707 846+03 RNMP 4.1767206+01 APMP 
TA 1·5659737~0 2 EA 6.0073672+01 MA 

GEOCENTR.IC UNIT VECTOR S 
WX - 4.8425001-01 WY 
QX 8,2340717-n QY 

-2.42 74248 - 0l 
-4. 5120 ·J77-01 

wz 
QZ 

•••••• CSM I EART H REF. /PHASE h3- 43 
MEAN-OF-EPOCH 1971 

, 130000000000000+002 HRS, FROM LAUNCH 

oESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

.11374706561112420+00 2 
0498416881414 191 54+000 

SELENDCENTR I C 
XL -1.4000341+05 YL 
RL 1.4497 9 21+05 OE:L 

S EL ENO GRAPH ( C 
XS 1,4415363+05 

ALTS 1.4404071+05 
L TS -3. 3063 302-01 
LIN 1.6405293+02 

GEOCENTRIC 
x 3.917 3733+04 

6.5762 11 2+04 

GEOGRAPHIC 

VS 
LATS 

LNS 
LAN 

y 

DEC 

XG -3.9620320+04 VG 
ALT 6.2321206+04 LAT 

EARTH-~CON PLANE 
XMP -5.8528493+04 VMP 
RMP 6 ,5762112+04 OEMP 
XME -5.8528493+04 YME 

PLANETARY COORD INATES 
XM l. 7917715+05 YM 
RM 2,00373 13+05 OEM 

XSUN ,.3 124079+07 YSUN 

-3 .4120968+04 ZL 
-6 .30~4064+00 RAL 

- l.49144 31+04 ZS 
-1.593848 1+ 00 LONS 

\,1ry70597+ 02 LTE 
- l . 14 '7506.8+01 LAP 

4.0259908+04 z 
3.1329671+01 RA 

3.9820492+04 ZG 
3.133860 1+01 LON 

-2,8473279+04 IMP 
8.2 17 20 14+00 PAMP 

-2.84 732 79+04 ZME 

7,4380876+04 ZM 
1.44866 16+0 1 RAM 

-5.43 79202+07 ZSUN 

GEOCENTRIC OSCULATING ELEME NTS 
SMA 1.2563438+05 ECC <;. 717 2525-0 1 INC 

VH - l,1 815869+03 RNMP 4.1639708+01 APMP 
TA l.5685185+02 EA o,J,31396+01 MA 

GEOCENTR JC UNIT VECTORS 
WX -4.8426655-01 WY 
QX 8. 2339304-01 QY 

-2 ,4272297-0 1 
-4. 5127416-01 

Wl 
Ql 

•••••• CSM I EAR TH RfF, /PHAS E 6 3- 44 
MEAN-OF-EPll(H 1971 

,1 325000000000J~+002 HRS. FROM LA UNCH 

RESTART COOPOINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

.11498308202721655+002 

.40044362259915054+000 

SELE NOC ENT RIC 
XL -1.3937202+05 YL 
RL 1,4423 995+05 OECL 

SELENCGRAPHIC 
XS l.433 515 1+ 05 

ALTS 1.4330146+05 
LTS -3 .3032769-0 1 
LIN l, 64 18553+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

x 3.q599 409+04 v 
6.A7R5955+04 DEC 

GEOGRAPHIC 
XG -3.7728239+04 VG 
ALT 603345132+04 LAT 

EARTH-~.OON PLAN E 
XMP -5.94 18153+04 YMP 

-3 ,3699741+04 ZL 
-6.2289691+00 RAL 

- l .5495709+04 LS 
- 1.5584496+00 LONS 

1.1066919+02 LH 
- l.16815 02+0 1 LAP 

4.1102234+04 l 
3.1285592+01 RA 

4. 2826239+04 ZG 
3 .1294377+01 LON 

-2.9002 589+04 IMP 

-5.6430 113+00 
6.0292393+00 

-l.4931799+02 

3.3699197+04 
ct.54Q0681H01 

VRS 
LNE 

OR 

ox 
v 

303699195+04 OXG 
\,3832317+02 Vf 

9.3799221+03 OXMP 
-1,54 14001+02 VMP 

q,37qQ221+03 DXME 

4 09 915341+04 OXM 
2.2406412+01 LOM 

-2.3583984+07 RAS 

3.2798374+0 1 RAN 
50477704 1+00 INMP 
1.18 21408+01 SLR 

8.4058 196-01 PX 
3.4404114-01 SXO 

219 

6.8420461•03 PTR 
-1.7481 119+02 OSMP 
-5.0789336+03 VT 

2.9452002+03 DY 
7.2898820+03 PTH 

l.03R2882+04 OYG 
2,3618159+04 PTE 

-5.6004700+03 OYMP 
7 .2898820+ 03 PTMP 

-5.6004700+03 CYME 

- l.3772294+03 OYM 
1.1523890+02 VM 

-4,5679542+01 LOS 

-6.337653 1+01 APF 
2.8089414+01 APO 
7 ,0044752+03 PER 

-2.9580826-01 PY 
0.0000000 svo 

-4.7928744+01 AIR 
1.0822972+00 RSM~ 
4.5845423+03 SEASV 

5. 7600401+03 
7. 4337663+01 

oz 
AZ 

2.0945716+04 DIG 
1.7289081+01 · AZE 

-4. 6646277+03 OZMP 
7.4337663+01 AZMP 

-4.6646277+03 DIME 

2.8477984+03 OZM 
3.4635687+03 ARGM 
4. 7152941+01 oes 

-5,0570216+01 RP 
2 .4 770973+05 TFP 
3.1025171+02 MTA 

-8,5874313-0J Pl 
0.0000000 szo 

-8.213H050+0l 
l.0561118+02 

- 9.8411644+00 

3.3600764+03 
1. 000b8•<•02 

3.3600823+03 
-9.08 7b7jb+ Ol 

l.355!0l .t+02 
1.169<177+ 0< 
1. 35510ll+O< 

1.41052~1+ 03 
3.2207.llJ+;)l 

- l.723o630+ ul 

3.5524642+03 
2. 5621bb7+00 
3 • 600UU0u+O 2 

-4.1839892- H 
o. ooouoou 

FEB. 1971, HRS., 19 MINS., 60,000 SECS, G,M.T. USNM USFT I ScG 

DAYS , 1 2 HRS,, 59 MINS., 59.999 SECS. G.E.T, RAGR .2709277830jb0ct7+JUJ 

• 11 69009 430 71366 3 7+002 
,98247 32 7328957253+000 

-1.5930337+04 OXL 
- 1.66 303 16+02 VL 

-4 .03249b6+03 
-5.90 69223+00 

b.0373549+00 
-1.4793587+02 

3 .4193771+04 
4.5783411•01 

3.41S37b9+04 
l. 34P5563+02 

oxs 
VRS 
LNE 

OP 

ox 
v 

OXG 
VE 

9.39912 11+03 OXMP 
-1.5405774+02 VMP 
9.399 1211+03 OXME 

5 .0124107+04 OXM 
2,2544549+01 LOM 

-2.3580117+07 RA S 

3.Z/98786+0 1 RAN 
5.47d0592+00 JNMP 
1.2110939+01 SLR 

8.4057806-0 1 PX 
3,44 15740-01 sxo 

, 992 86964 41 530 l l 27+CO I 
.57083985431442384+000 

4.2821384+03 DYL 
5,4954056+03 PTHL 

-5.4367132 +03 DYS 
6. 7660041 +03 PTR 

- 1.74801 33+02 DSMP 
-5.0 19 !98 1+03 VT 

2 . 8971502+03 DY 
7.2122792+03 PTH 

1 . 1980385+04 OYG 
2.40 \249 7+04 PTE 

-5 . 54 0 6502+03 OYMP 
7.2122792+03 PTMP 

-5.5406502+03 OVME 

- J,3849B82+03 OYM 
l.1161677+02 VM 

-4.5668907+01 LOS 

-6.3379159+01 APF 
2 • 80908 34+0 l APO 
7 . 0C 4 1208+03 PER 

2.8662739+03 OIL 
-6.5981948+0 1 All 

-3.9568393+03 DI S 
- 4 • 7892252+01 AIR 

\.0813480+00 RSMP 
4.5367879+03 SEASV 

5.7108272+03 oz 
7.4420586+01 AZ 

2.0544 111+04 OZG 
l .6817110+01 AZE 

-4,6154976+03 OZMP , . 
7.4420588+01 AIM~ 

-4.6 154976+03 OZM~ 

2.e445533+03 OZM 
3.4631078+03 ARGM 
4.3403311+01 DES 

-5,0568516+01 RP 
2.4771649+05 TFP 
3.1026389+02 MTA 

l .9097770+03 
-5.234,,,5.1:4+01 

1. 512::>!120•0.i:: 
-8.224dCJ l 7+ 01 

\ .054750b+U< 
- 1.006 .£"38+01 

3.318ll3o+U3 
1.0024.£ 21+0.i. 

3. 3181120+0> 
-9,08613u 3+JI 

• l .238~ 175+ 0< 
l.l6~:tt>ll/+(J, 

1 ~238Cil! 7 5+0L 

l .40&J46 7+Qj 
3.235J72.!+Jl 

-1. 723£e>'10+Ul 

3• 552.::0 t: u•UJ 
2 .56 2'-!:>t>,,+Ji.) 
3,6Q0 UO OO+O.: 

-2.9582052-0I PY - 8.5874161-01 Pl -4. 18 39J39-vl 
0.0000000 SYO 0.0000000 SZO O.OOOuuOU 

fEB, 1911, 9 HRS., 34 MINS., 60.000 SECS. G.M,T. USNM USFT I Ste 

DAYS , 13 HRS., 14 MINS., 59.999 SECS. G.E.T. RAG~ ;,274688049781li.o+JJ3 

.11 9346 77011501817+002 
• 9742 2 361695 215 54 5+000 

-1.5650322+ 04 OXL 
-1.6640695+02 VL 

-3.9228540•03 
-6.1695068+00 

600454289•00 
-l.4 1106' 5+02 

3, 4682230+04 
4 .6066837+0 1 

oxs 
VRS 
LNE 

OF 

DX 
v 

.10070528451585093+002 

.56385366121814847+000 

4.2435394+03 DYL 
5.4287145+03 PTHL 

-5.394 1446+03 ovs 
6.6924112+03 PTP 

- 1. 7479149+02 DSMP 
-4.9625959+0 3 VT 

2.8508040+03 DY 
7,1370396+03 PTH 

2,8215831+03 DZL 
-6.6083653+01 All 

-3.8930403+03 DIS 
-4. 7861558+Cl AIR 

l.0803985+00 RSMP 
4.4901011+03 SEASV 

5.6628744+03 DZ 
7 .4500068.+0l ·: AZ 

i .e113,a'J+o 3 
-5. 24654~0+J .I. 

7 .3 lc;9u;i.+J c: 
-8.2 35o4'18•Jl 

1. 05:>.!902+0 2 
-l.027ol33+Jl 

3. 277,i!>U+U_, 
l .Of')3CJiV~+Ui 

3·4682228+04 
l. 3137879 +02 

OXG 1.35644 01 +0 4 OYG 
VE 2.4404110+04 PTE 

2.0020627+04 OZG 3,2775075+uJ 
l.6368495+01 ' AiE -9,084•J8U+Jl 

9.4 166 376+03 OXMP -5.4829429+ 03 DYMP -4.5674886+ 0 3 OZMP l .127d:Ho+ Ol 



RMP 
XME 

6,6785q54+04 DEMP 
-5,q4l8353+04 VME 

PLANETARY COORDINATES 
XM l,78nt43+05 VM 
RM 2.003q92q+os DEM 

XSUN 5, 3135oq3+07 VSUN 

8,1055582+00 RAMP 
-2,qoo259q+o4 ZME 

7,4901q16+04 ZM 
1,4546318+01 RAM 

-5.4370283+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.2563768+05 ECC q,7172752-01 INC 

VH -1.1q22381+03 RNMP 4ol492226+0l APMP 
TA l.5709851+02 EA 6,ll80427+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8428379-0l WY 
QX 8.2337836-01 QV 

-2. 4270281-01 
-4.5l28808-0l 

wz 
Ql 

•••••• CSM I EARTH REF, /PHASE 63- 45 
MEAN-OF - EPOCH l97l 

.l35000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER AND ER / HR I 

RXYl 
RDXYl. 

• l l6 l qq5 l 3582 53 73 6+002 
.48274624010475917+000 

SELENOCENTRIC 
XL -1.3874622+05 VL 
RL 1.4350897+05 DECL 

SELENOGRAPH!C 
XS l.4255557+05 

ALTS 1, 42 57048+05 
LTS -3.3002221-01 
Ll N l ,643l 380+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 4.0018340+04 y 
R 6, 7n%04+04 DEC 

GEOGRAPHIC 
XG -3.56D3Qqz+04 VG 
ALT 6,4358 773+04 LAT 

EARTH-MOON PLANE 
XMP -6,0301137+04 YMP 
RMP 6,779q604+04 DEMP 
XME -6.030 1137+04 YME 

PLANETARY COORDINATES 
XM l• 7876456+05 YM 
RM 2,D042346+05 DEM 

XSUN 503146 104+07 VSUN 

-3.3285040+04 ZL 
- 6.l506152+00 RAL 

- 1.6067754+04 ZS 
-l,5237158+00 LONS 

1.1054240+02 LTE 
-1.1866027+01 LAP 

4.1937548+04 l 
3,1242238+0l RA 

4.5745438+04 ZG 
3. 1250885+01 LON 

-2,q522645+04 ZMP 
7,qq71524+00 RAMP 

-2,9522645+04 ZME 

7.5222587+04 ZM 
l,4605q24+0l RAM 

-5,43 61364+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA l,2564Q9q+ 05 ECC 9.7172986-01 !NC 

VH - 1.2027442+03 RNHP 4,1344761+01 APMP 
TA l ,5 73377q+o2 EA 6.1721113+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8430172-01 WY 
QX 8,2336309-01 QY 

-2,42681%-0L Wl 
-4,5130251-01 QZ 

****** CSM I EARTH REF. /PHASE 63- 46 
MEAN-OF-EPOCH tnl 

, 137500000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER / HR I 

RXVZ 
RDXYZ 

.11139102q90244645+002 

.47530888480832460+000 

SELENOCENTR!C 
XL -1, 38125H+05 YL 
RL l. 4278596+05 OECL 

SELENCGRAPHIC 
XS 1,4176556+05 

ALTS 1.4184746+05 
LTS -3.2q71673-0l 
LIN l.6443798+02 

GEOCENH IC 

vs 
LATS 

LNS 
LAN 

x 4.0430757+04 y 
R 6,8803345+04 DEC 

GEOGRAPHIC 
XG -3,3248692+04 VG 
ALT 6.5362506+04 LAT 

EARTH-MOON PLANE 
XMP -6 ,1177105+04 YMP 
RMP 6,8803345+04 DEMP 
XME -6 .1177105+04 YME 

PLAN ETARY COORDINATES 
XM 1,7855655+05 VM 
RM 2, 0044 86 7+05 DEM 

XSUN 5,3157114+07 VSUN 

-3.287668q+04 ZL 
-6.0733142+00 RAL 

-l,6630573+04 ZS 
-1.4896236+00 LONS 

1.1041561+02 LH 
-l,2048738+01 LAP 

4.2766021+04 l 
3.119q592+01 RA 

4, 8560166+04 ZG 
3.1208107+01 LON 

-3.003~616+04 ZMP 
7,8ql8160+00 RAMP 

-3.0033616+04 ZME 

7.5642711+04 ZM 
1. 4665434+0 l RAM 

-5.4352442+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1·2564432+05 ECC 9 .7173228- 01 INC 

VH -l.2131107+03 RNHP 4.1197311+01 APMP 
TA l. 5757ooq+o2 EA 6.2253782+01 MA 

GEOCENTRIC UNIT VECTORS 

- 1,5398261+02 VMP 
9,4166376+03 OXME 

5.0332553+04 DXH 
202682724+01 LOM 

-2.3576250•07 RAS 

3.279922l+Ol RAN 
5.4784178+00 lNMP 
1,2400442+0 1 SLR 

220 

7,1370396+03 PTMP 
-5 ·4829429+03 OYME 

- 1.3927354+03 OYM 
l.0799467+02 VM 

-4 ,5658273+01 LOS 

-6.3381R83+0l APF 
2.8092310+01 APO 
7,0037501+03 PER 

7,4500066+01 AZMP 
-4,5674886+03 DZME 

2.8412913+03 DZM 
3,4626468+03 ARGH 
3,9653677+01 DES 

-5 ,0566753+01 RP 
2,4772327+05 TFP 
3, 1027611'+02 MTA 

1.1698920+02 
l. l27837b+02 

1.4061561+03 
3,2500194•01 

- 1. 7229749+0 l 

3.5520888+03 
2.5623308+00 
3.6000000+02 

8.4057395-01 PX -2,9583320-01 PY -8,5874002-01 Pl 
3,4407432-0 1 SXO 0.0000000 SYO 0.0000000 SZO 

-4.1838773-01 
0.0000000 

FEB. 1971, HRS,, 49 MINS., 60.oOO SECS. G.M . T. USNM USFT I Sec 

DAYS, 13 HRS., 29 MINS., 59,999 SECS, G ,E, T, RAGR .278448316524ZD9+0D3 

.l2l77223326269555+002 

.9b6l80511095 2 1844+000 

- 1,5375900+04 OXL 
- l,6650975 +02 VL 

-3,8 160074+03 
-6.4307935+00 

6.0534608+00 
3,7980579+08 

3. 5164771 +04 
4,6341482+01 

3,5164769+04 
1.278931 7+0 2 

OXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

9,4325447+0 3 DXMP 
-1.5391424+02 VMP 

9,4325447+03 DXME 

5,0540670+04 DXM 
2,2820938+01 LOM 

-2.3572382+07 RAS 

3.2799676+01 RAN 
5,4787730+00 INMP 
1.26899 15+01 SLR 

.10210641466166004+002 
·55708562958997329+000 

4.2065324+03 DYL 
5,3644351+03 PTHL 

- 5.3532673+03 DYS 
6.6211376+03 PTR 

-l,74Hl69+02 DSMP 
-4.9 077953+03 VT 

2,8060614+03 DY 
7,0640349+03 PTH 

l.5125849+04 DYG 
2. 4 792991 +04 PTE 

-5,42 7 2245+03 OYMP 
7 ,0640349+03 PTMP 

-5,4272245+03 DYME 

-1.4004710+03 DYM 
l.0437262+02 VM 

-4,5 647640+01 LOS 

-6.3384704+01 APF 
2,8093839+01 APO 
7,00n624+03 PER 

2.7781097+03 DZL 
-6,6 188192+01 AZL 

-3.8305267+03 ozs 
-4,7836421+01 AZR 
t. 0 794490+00 RSMP 
4.4444355+03 SEASV 

l. 834'182+03 
-5.2 583Z44t-Ol 

7.1347280+0 2 
-6 .2460178+01 

1. 0520300+02 
-1. 0483.!44+0 l 

5.6161222+03 DZ 3.2381755+03 
7 ,4576288+01 AZ l.0053515+0 2 

1,9375635+04 OZG 3.2381851+03 
1.5941589+01 AZE -9,062b085+0l 

-4.5205520+03 DZMP 
7. 457629 1+01 AZMP 

-4,5205520+03 OZME 

2.8380125+03 DZM 
3,4621857+03 ARGM 
3,5904043+01 DES 

-5.0564931+01 RP 
2,4773010+05 TFP 
3. 1028638+02 MTA 

1. 0215<94+02 
1.1702089+02 
l , 0215294+0 2 . 

1.403957 3+03 
302646627+01 

-1. 7226809+0 l 

3.55188b5+B 
2,5624017+00 
3.6000000+02 

8.40 56964-01 PX -2 ,9 584626-0 1 PY -8.58 73830-01 Pl 
3,4409188-01 SXO 0,0000000 SYD 0.0000000 SZO 

-4.1838196-0l 
0.0000000 

FEB. 1971, 10 HRS., MINS., 60.000 SECS. G.M,T. USNM USFT I StC 

DAYS, 13 HRS., 44 MINS,, 59,999 SELS, G,E,T, RAGR .202208583«o7290+oo3 

.1241778 3682515947+002 

.95833441153069076+000 

-1,5106889+04 DXL 
-l.66bll59+02 VL 

-3 .7118506+03 
-6.6908093+00 

6.0614512+00 
- 1. 7180894+02 

3.5641573+04 
4.6607821+01 

3,5641571+04 
1 .2439924 +02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

9,4469102+03 DXMP 
- 1 .5385224+02 VMP 

9.4469102+03 OXME 

5,0748462+04 DXM 
2,2959191+01 LOM 

-2,3568512+07 RAS 

3.2800157+01 RAN 
5.4791282+00 INMP 
l,2979359+01 SLR 

.10349088570126113+002 

.55052447282128835+000 

4,1710250+03 DYL 
5, 3024403+03 PTHL 

-5,313q786+03 DYS 
6,5520633+03 PTR 

-1, 7477193+02 DSMP 
-4, 8550755+03 VT 

2, 7628303+03 DY 
6,9931467+03 PTH 

l.6655638+04 DYG 
2,517914 3+04 PTE 

-5,3733818+03 DYMP 
6.9931467+03 PTMP 

-5,3733818.+03 OYME 

- 1.4081948+03 DYM 
1.0075061+02 VM 

-4,5637007+01 LOS 

-6,3387622+01 APF 
2.9oq5421+01 APO 
7.0029584+03 PER 

2.735 7983+03 DZL 
-6.62954 13+01 AZL 

-3,7692474+03 DZS 
-4, 7816626+01 AZR 

1.0784994+00 RSMP 
4,3997471+03 SEASV 

5 .5705151+03 
7, 464q44 l+O l 

oz 
AZ 

1 , 8610174+04 DZG 
l.5534896+0l AZE 

-4.4746409+03 DZMP 
7,4649440+01 AZMP 

-4,4746409+03 DZME 

2,8347169+03 DZM 
3.4617245+03 ARGM 
3,2154409+01 DES 

-5 .0563044+01 RP 
2,4773695+05 TFP 
3,1030069+02 MTA 

1. 7%<858+ 03 
-5 .2697161+01 

6.9560750+02 
-8.2560998+01 

1.0506102+02 
-1.068"933+01 

3 .2000363+03 
1.0067486+02 

3.2000493+03 
-9.081<309+01 

9.1968946+01 
1.1705136+02 
9,1968~46+01 

1.4017505+03 
3.2793021+01 

-1.7223867+01 

3 .55 16792+03 
2 • 5624b8b+OO 
3.6000000+02 

'"' 

( 

.i 

( 

~ 



.. 

( 

'-

~ 

wx 
ox 

-4,8432040-01 
8.2334726-01 

WY 
QY 

-2.4266046-01 
-4.5131748-01 

Wl 
Ql 

•••••• CSM I EAR TH REF. /PHASE 63- 47 
MEAN-OF-EPOCH l 971 

,l 4000000001no oo +002 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO rntHR I 

RXYZ 
ROXY l 

.11~57626249753873+002 

.468llh05610700403+100 

SELENDCENTR I C 
XL -l,3751052+05 YL 
RL L.4207 0b0+0~ oe:L 

SELENOGRAPHIC 
XS l.4098127+05 

ALTS l.4113210+05 
LTS -3.2941155-01 
LIN l.~455 83 1+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LIN 

4,083687~+04 y 
6,979 744e+04 DtC 

GEOGRAPHIC 
XG -3.0671C03+04 YG 
ALT 6 ,6356 ~02+04 LAT 

EARTH-MOON PLANE 
XMP -6,2046506+·J4 YMP 
Rt.IP ".>.9797448+1)4 DEMP 
XME -o.2Cl465C6+01t YME 

PLANETARY COORDINATES 
XM 1.7634739+05 YM 
R~ 2.0047389+0, DEM 

XSUN 5,3 168122+07 YSUN 

-3.2474528+04 ZL 
-5.Q97037~+00 RAL 

-1.7184401+04 ZS 
-l,4561510+00 LONS 

l.1028883+02 LTE 
-l.2229724+01 LAP 

4. 3587822+04 l 
3.1157635+01 RA 

5.1252690+04 ZG 
3.1166022+01 LON 

-3.0535670+04 ZMP 
7.7893930+00 RAMP 

-3,0535670+04 ZME 

7.6062350+04 ZM 
l.4724846+01 RAM 

-5.43435 19+07 ZSIJN 

GEOCENTRIC OSCULATIN G ELEMENTS 
SMA 1.2564765+05 ECC 9 ,7173477-01 INC 

VH -1.2233429+03 ~NMP 4.1049878+01 APMP 
TA l. 5 77~ ) 7 6+02 EA o.2778740+0 1 MA 

GEOCENT RIC UNIT HCTOP S 
WX -4 .843) q76-0l WY 
QX R,2333~85-0 l QY 

-2.4263828-01 
-4. 513329•-0l 

WL 
Ql 

•••••• CSM I EAR TH REF. /PHASE 63- 4~ 

.~EAN-OF-E POCH 1971 

.l425000000000 00+ ,~02 HR5. FROM LAUNCH 

RESTART COORDINATES I ER AND EK/ HR I 

J\XYZ 
R DXYZ 

.11q13150192132232+002 
• 4611569 7843 63°7 056+ 000 

SELENOCENHIC 
XL -l.3t90Jl~+05 Yl 
RL l.4136 262 +05 DECL 

SELENCGRAPHIC 
XS l.402:) ?.46+')5 

lLTS l.4042412+'15 
LTS -3,291 ·)578-0l 
LIN 1.6467502+1')2 

GEOCENTRIC 

YS 
LAT S 

LN S 
LAN 

4.123oqo5+1')4 v 
7,0_7R2J70+04 OcC 

GEGGRAPH IC 
XG -2.7•76lll+n4 YG 
ALT t-i.7341316+'14 LAT 

EARTH-~OON PLAN E 
XMP -6 . 291)9 'i69+04 YMP 
~MP 7.0 782171')+0~ DtMP 
XME -~. 29!)<)1)f.O+l"J4 Y."\E 

PLANET~~y COOROINATF.S 
XM 1.781371 0+0, YM 
~~ 2.r0499 13+05 OE~ 

XSUN 5.3 17Q\ 29+0 7 YSUN 

-3,20783P6+04 LL 
-5.9217560+00 PAL 

-l.772Q411+04 ZS 
- l.4232765+00 LONS 

l.101 6205+0 2 LH 
-l.24090b7+0l LAP 

4.4403106+04 l 
.l.lll6353+ill 'A 

5.38CJ5?81+1'+ ZG 
'.L ll24tl7+0l LOI\ 

-3. l 02~M70+04 lMP 
7.6~97379+01) flA~P 

-3. l fl28970+04 lME 

7.64814 92+04 ZM 
l.478 4 l t[} +'J l RAM 

-'>.43345«4+07 lSUf\, 

GEOCENTRIC OS CULATING ELEMENTS 
SMA 1.2565100 +05 ECC c; . 717.:H ·n-O l JNC 

VH -1.2334459+03 RN~P 4.0902460+01 APMP 
T~ 1. 580 1 5 15+()2 !::A ?.32Q6278+01 MA 

GEOCENH IC UNIT VECTORS 
WX -4.H435986-0l "Y -2,4261539-01 
ox e.233l38b-0l ::iv -4. 5134903-01 

•••••• CSM I EAPTH Rf F, /PHASE 63- 49 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.145001000000000+002 HR S. FROM LAUNCH 

RESTART COllRDINATES I ER AND •k t HR I 

RXYl 
RUXYZ 

SELENOCENTRI C 

•l208822302738Rl08+002 
.4544 l64Q2376Qb699+'JOO 

8,4056509-01 PX 
3.4411014-01 sxo 

221 

-2.9585979-01 PY -8 .5873652-01 . Pl 
0.0000000 SYD 0,0000000 SZO 

-4.1837607-01 
0.0000000 

FEB. 1971, 10 HRS., 19 Ml NS., 60.000 SECS. G.M. T. USNH USFT I SEC 

DAYS, 13 HRS., 59 MINS., 59,999 SECS, G.E.T, RAGR ·285968850010372+003 

.12656406204086526+002 
.95067639556612452+000 

.10485919~90890323+002 
• 54415860 28634 7 2 34+000 

-1,4843117+04 DXL 
-1.6671246+02 VL 

-3.6102830+03 
-h.94 95 789+00 

6 .06 9 3999 +00 
-l .65~8583+02 

oxs 
VRS 
LNE 

DR 

4.1369327+03 DYL 
5,2426127+03 PTHL 

-5 ,2761840+03 DYS 
6.4850772+03 PTR 

- 1. 7476220+02 DSMP 
-4.8043245+03 VT 

3.6112812+04 
4.6866298+01 

DX 2.7210257+03 DY 
V 6,9242654+03 P7H 

3.6112809+04 
1.20139745+02 

OXG 1.8144736+04 DYG 
VE 2·5562572+04 PTE 

9,4597985+03 OXMP 
-1.5379628+02 VMP 

9,4597985+03 OXME 

s.oq5592e+04 ox~ 

l.30974el+OI LOM 
-l.3564643+07 RAS 

3. 28 .)0662 +0 l RAN 
5.~7 94850+00 INMP 
l. 32,8773+01 SLR 

-5,3213104+03 OYMP 
6.9242654+03 PTMP 

-5 .3213104+03 OYME 

-t .4 159070+03 DYM 
9 , 7128633+01 VM 

-4.5026373+01 LOS 

-6. 3390636+ 01 APf 
2.8097070+01 APO 
7. 0025363+03 PER 

2, 6945969+03 OZL 
-6.6405183+01 All 

-3.7091430+03 ozs 
-4,7801967+01 AZR 

1.0775496+00 RSMP 
4,3559948+03 SEASV 

l. 763497 8+03 
-5.28074~4+:Jl 

6, 785UJ97+0< 
-8.2658832+ :) 1 

1.049.HOtH OL 
-1. 0878537+vl 

5,5260013+03 Ol 3.l63UJ34+03 
7.4719679+01 AZ 1.0081039+02 

1,7725938+04 DZG 3·163u250+03 
1.5147046+01 AZE _q ,0797078+01 

-4.4297122+03 OZMP 
7,4719679+01 AZMP 

-4 ,4297122+03 0,ME 

2.8314044+03 OZM 
3.4612633+03 ARGM 
2,840477~+01 DES 

-5.0561100+01 RP 
2,4774385+05 TFP 
3.1031305+02 MTA 

8.2204156+01 
l .170d068+02 
e.2204150+01 

1. 399~3!>o+03 
3. 2939;79+01 

- 1. 722092••01 

3.5514608+03 
2. 5625 7"5+00 
3. 6000000+0<: 

8 .4 05 6033-01 PX -2,9587372-01 PY -8.5873462-01 Pl 
3,4412903-01 sxo 0.0000000 SYO o.oooooao szo 

-4.1837009-01 
O, OOOuOOO 

FEB. 1971, 10 HRS., 34 MINS., 60,000 SECS, G.M.T. USNM USFT I Sec 

nA.YS, 14 HRS •• 14 MINS., 59.999 sec.s. G.e.r. RAG~ .289729116753453+303 

.1 28~3136856424043+~02 

.94319ijlt053970747+000 

-l.45d44l4+04 DXL 
-l.6681240+02 VL 

-3.5112080+03 
-7.207l2H3+Q0 
6. 0 77 30 66+00 

- l.6471149+02 

j. b :1 18649+0'-
4. 7 l t731 Q+') l 

J.657A647+04 
1. l 7 38820+02 

oxs 
VRS 
LNf 
D~ 

ox 
v 

DXG 
VE 

0 0 47126C 7+0 3 OX~P 
-1.53746~ 4+02 VMP 

q.471269 7+03 OX~f 

:i. ll b3064+04 OXM 
2.3215812+01 LOM 

-2.3,60772+07 RA5 

3.nHl~d+Ol RAN 
5.4 74k't0 2+00 INMP 
l. 355~1~7+01 SLR 

~.40'.>5535-01 PX 
3.44148H-Ol SXO 

.10621183312126736+002 
,537q1004424753087+ooo 

4,1041766+03 DYL 2,6544569+03 Dll 
5.1948430+03 PT~L . -6.6517363+01 All 

-5.2397958+03 OYS 
6.4200764+03 PTR 

-l.7475250+02 DSMP 
- 4,7554387+03 VT 

2.6805694+03 DY 
6, &572891+03 PTH 

1.958'4222+04 OY\i 
2,5q43292+04 PTE 

-5.2709131 +03 DYMP 
b.8572892+03 PTMP 

-5.2709131+03 DYME 

-1,4236072+03 UYM 
9,3506696+01 VM 

-4.5615741+01 LUS 

-6,33q3754+0l APF 
2.0n9~114+01 APO 
7.002C9<7+03 PER 

-3.6501659•03 ozs 
-4,7792250+01 AlR 

l .0766001+00 RSMP 
4.3131406+03 SEASV 

5.4825323+03 DZ 
7,4787168+01 Al 

l.6725243+04 OLG 
1.4776794+01 AlE 

- 4,3857253+03 OZMP 
7.4787164+01 AZMP 

-4 ,3857253+03 OZME 

2.8280754+03 DZM 
3,4608020+03 ARGM 
2 .4655142+01 DES 

-5.0559088+01 RP 
2 ,4775077+05 TFP 
3,!032545+~i . MTA 

1.7297•50+03 
-5.2914277+~1 

6,619744.l+Ol 
-A,2753d62+Jl 
l.047~:tl.13+0 2 

-1.1067368+01 

3.1£7.i.07o+JJ 
l .009'tlC15+ Ji; 

3 .127il.7 .c::+V.> 
-Q.(178.i::JtiJ+::>l 

7.283ldb.i:;+Vl 
1.171\Jd':..H.)" 
7.283dst..c::+Ol 

l.397.312o+\J3 
3. 308~6c; b+J l 

- 1.72179&3+01 

3. 551,:;;1++J3 
2.~62oOili+.::JU 

3.t:-OOOOOO+Jt. 

-2.95 88808-01 PY - B.5873266-01 PZ -4,1836J•o-Ol 
o.aoooooo SYO 0.0000000 szo · o.oocuoou 

FEB. 1971, 10 HRS., 49 MINS., 60.000 SECS, G.M.T. USNM USFT I St~ 

DA YS, 14 HRS., 29 MINS., 5q.9qq secs. G.E.T. 

.131280 l q58318187 8+002 
,93589 17 2746567566+000 

.!C754923667187352+002 

.53197335797927399+000 

RAGR ,2934893 834965j4+Joj 



XL 
RL 

- l.3629463•05 YL 
1.4066175•05 OECL 

SELENGGRAPHIC 
XS 1.3942895+05 

ALTS 1.3972325•05 
LTS -3.2880092-01 
LIN 106478831•02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 4.1631037+04 y 
7 .17 57759+04 DEC 

GEOGRAPHIC 
XG -2.4872223+04 VG 
ALT 6.83 16897+04 LAT 

EARTH-MOON PLANE 
XMP -6.3 766 5 13+04 YMP 
RMP 7.1757758+04 OEMP 
XME -6.3766513+04 YME 

PLANETARY COORDINATES 
XM l . 7792 566+ 05 VM 
RM 2.0052440+05 DEM 

XSUN 5,3 190133+07 YSUN 

-3.1688115+04 ZL 
-5. 8474427+00 RAL 

- 1.8265767+04 ZS 
-1.3909805+00 LONS 

1.1003526+02 LTE 
- 1.2586842+01 LAP 

405212027+04 l 
3.1075726+01 RA 

5 .6201806+04 ZG 
3.1083872+01 LON 

-3.15 13668+04 ZMP 
7.5927171+00 RAMP 

-3 .1513668+04 ZME 

7.6900142+04 ZM 
1 .4843377+0 1 RAM 

-5.4325666+07 zsu~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2565436+05 ECC 9. 7173998-01 INC 

VH - 1. 2434242+03 RNMP 4.0755061+01 APMP 
TA 1. 5822859+ 02 EA 6.3806666+01 MA 

GEOCENTR IC UNIT VECTORS 
WX -4.8438072-0 1 WY 
OX 8.2329630-01 QY 

-2.4259 184-01 
-4.5136565-01 

wz 
QZ 

•••••• cs~ I EARTH REF. /PHASE 63- 50 
MEAN-OF-EPOCH 1971 

.147500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

.12201006365942286+002 

.44788395835363749+000 

SELENOCENTRIC 
XL -I.3569363+05 YL 
RL 1.3996774+05 DECL 

S ELENOGR APH IC 
XS 1.3866053+05 

ALTS 1.3902924+05 
LT S -3.2849499-01 
LIN l .6489R34+02 

GEOCEN TRIC 

vs 
LATS 

LNS 
LAN 

x 4.2019455•04 v 
7.2724446+04 DEC 

GEOGRAPHIC 
XG -2. 1668627+04 VG 
ALT 6.92835 78+04 LAT 

EARTH-MOON PLANE 
XMP -6.461 7545+04 YMP 
RMP 7.2724445+04 OEMP 
XME -6.46 17 545+ 04 VME 

PLANET ARY COORDINATES 
XM 1.7771309+05 YM 
RM 2 .0054970+05 OEM 

XSUN 5. 3201136+07 YSUN 

-3.1303570+04 ZL 
-5.7740735+00 RAL 

-l.87Q3622+04 ZS 
- 1.35 92444+00 LONS 

l .099n48+02 LT E 
- 1.2763122+01 LAP 

4.6014728+04 z 
3 .10 35740+01 RA 

5.8424826+04 ZG 
3.1043771+01 LON 

•3. 1989911+04 ZMP 
7.49R2045+00 RAMP 

-3. 19 89911 +04 ZME 

7.7318298+04 ZM 
I. 4"02495+01 RAM 

-5.4~16738+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l. 25~57 73+05 ECC 9.7174270-01 INC 

VH - 1.2532824+03 RNMP 4.0607677+01 APMP 
TA l.5843635+02 EA 6.4310161+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.8440234-01 WV 
QX 80232 7808-0 1 QV 

-2 .4256755-01 
-4. 5138281-0 1 

****** CSM I EARTH REF. /PHASE 63- 51 
MEAN-OF-EPOCH lnl 

Wl 
QZ 

.1500000000000•)0+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXVZ 
ROXYZ 

S EL ENOC ENTR IC 

.12312181441703117+')02 

.44154867124038169+000 

- l.4 330627+04 DXL 
- l.069 114 2+02 VL 

-3.4145365+03 
-7.4634806+00 

600851 713+00 
-1.6525676+02 

3. 7039242+04 
4. 736 12 63+01 

3. 70 39239+04 
1.1387188•02 

DXS 
VP S 
LNE 

OR 

DX 
v 

OXG 
VF 

9.4813811+03 DXMP 
-1.5370123+02 VMP 

9.4813811+03 OXME 

5.l3b9669+04 OXM 
2.3374182+01 LO.M 

-2.3506901+07 RAS 

3. 28 •Jl 739+01 RAN 
5.48"1903+00 INMP 
l.3 847512+01 SLR 

222 

4.0726847+03 DYL 
5.1290302+03 PTHL 

-5.2047331+03 DYS 
6. 356Cfb46+03 PTR 

- 1.7474284+02 DSMP 
-4.70832 18+03 VT 

2.64 13890+ 03 OY 
6.7921234+03 PTH 

2.0965279+04 OYG 
2,6321320+04 PTE 

-5.2221003+03 DYMP 
6. 7921234+03 PTMP 

-5 .2 221003+03 CVME 

- 1.4 312957+03 OYM 
8.9884800+01 VM 

-4.5605108+0 1 LOS 

-6. 339~969+01 APF 
2.8100536+01 APO 
7 ,00 16 385+03 PER 

2.6153328+03 DZL 
-6.6631827+01 AZL 

-3.5922690+03 DlS 
-4.7797295+01 AZR 

l.0756497+00 RSMP 
4.2711482+03 SEASV 

5 .4400624,+03 DZ 
7.4852036+01 Al 

1. 50 11126+04 OZG 
1.4422994+01 AZE 

-4.3426415+03 OlMP 
7.4852039+01 AlMP 

-4.34264 15+03 OZME 

2.8247296+03 OlM 
3.4603406+03 ARGM 
2,0905508+01 DES 

-5.0557014+0 1 RP 
2.4775 773+05 TFP 
3.1033790+02 MTA 

l .69712l5•03 
-5. 3"01 7884•01 

6.4603429+0< 
-8.2 8462l7+Jl 

1. 046593<+~2 
-1.1250718+01 

3.092'041+03 
1. 0100977•0£ 

3. 092l 9i'.9+o:; 
-9.0768072•01 

6.3831939+01 
l.1713618+J2 
6. 3831939+01 

1.3950810+03 
3.3231';7 7+01 

-1.7215041+01 

3.5509951•03 
2. 56275bl+Du 
3. 6000000+02 

8.40550 14-0 1 PX -2.9590289-01 PY -8,5873060-0 1 Pl 
3.4416892-0l sxo o.ooor.ooo svo 0.0000000 szo 

-4.183~ 777-01 

o. 0000000 

FEB . 1971, 11 HR S .. 4 MINS., 60.000 secs. G.M.T. USNM USF T I Sec 

DAYS, 14 HRS., 44 MINS., 59.994 SECS. G.E.T. RAGR • 297249650d9bl0.003 

. 133610 96431825985+002 

.92874989920701714+000 

-l.40el608+04 OXL 
-l.6700953+02 VL 

-3. 32'Jl835•03 
-7. 71 %586+00 

6 .0 929942+00 
-1 .• 6885130+02 

3.7494738+04 
4. 7 50848 l+Ol 

3. 7494735+04 
1.10 34863+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

9a49UlB53+03 DXMP 
- 1.53 66 158+02 VMP 

9.4901853+03 OXME 

5.1576346+04 DXM 
2.3512503+01 LOM 

-2.3553028+07 RAS 

3.2802317+01 RAN 
5.4805437+00 INMP 
1.4136835+01 SLR 

804054468-0l PX 
3.4418993-01 sxo 

.108e11e39146l7657+002 

.526135773994678 26+000 

4.0423890+03 DYL 
5.0750H8+03 PTHL 

-5. 17C 92 11+03 OVS 
6.2956537+03 PTR 

- 1 ,747332 1+02 DSMP 
-4.6628847+03 VT 

2.0034173+03 DV 
6.7286804•03 PTH 

2.2279314+04 DVG 
2.669H:75+04 PTE 

-5. 1747 604+03 DVMP 
6.7286805+03 PTMP 
-~.1747894+03 DYME 

- 1.4 360724+03 DVM 
8.6262942+"1 VM 

-4.55~4476+0 1 LO S 

-6.3400290+01 APF 
2.8102359+01 APU 
7 .0011623+03 Pm 

-2.959 1611-0 1 PY 
o.coooooo svo 

2.57718 19+03 DZL 
-6.~748460+0 1 All 

-3.5354081+03 OlS 
-4.7786934+01 AZR 

1 .0 746993+00 RSMP 
4.2299835•03 SEASV 

L. 665"t£94+0:; 
-5.31 18438+01 

6. 3065141+02 
-8.293007 l+Ol 

1 .0452349+02 
-1.1428852+01 

5.3 98 549 1+0 3 oz 3.0582720+03 
7.4914426+0 1 AZ 1.0119404+02 

1.4387208+04 DZG 3.058<443+03 
1 .4084 598+01 AZE -9.0754382+01 

-4.3004247+03 DlMP 
7.4914426+01 AZMP 

-4.3004247+03 DZHE 

2.82 13672+03 DZM 
3.4596792+03 ARGM 
1 . 7155674+01 OES 

-5.0554872+01 RP 
2.4776472+0~ TFP 
3.1035040+02 MTA 

-8.5872842-01 PZ 
0 . 00000 00 szo 

5. 5179666+01 
l.17lb.£49+02 
5.5179bbb+Ol 

1. 3921::142b+Oj 
3.3370220+01 

- 1. 72l<U96+01 

3.5507496+03 
2. 5628543+00 
3. 6000000+0 < 

-4 .183>14,-0l 
O.OOC/0000 

FEB. 1971, 11 HR S. , 19 MINS., 60.000 SECS. G.~ •• T. USNM USFT I Ste 

DAVS , 14 HR S., 59 MINS., 59.G99 SEC.S. G.e.r. 

.13592407669289969+002 

.92176572264963042+000 
.11018004797731251+002 
.52045713105322666+COO 

RAGR , 3010099lb9&2b97+Ju'> 

XL - 1. 3509705+05 VL 
RL l. 3928033+05 OECL 

-3.0924602+04 Zl - 1.3 637212+04 DXL 4.0132291+03 DYL 
5.0229040+03 PTHL 

2.5399641+03 DlL 
-6.&86 71 4 1+01 All 

l .6340b61+03 
-5. 32 1011 0+0 1 

SE LENCGRAPHI C 
XS l. 3789704+05 

ALTS 1.3834184+05 
LTS -3.28 19 014-01 
LIN 1.6500531+02 

GEOCENTP I C 

VS 
LATS 

LNS 
LAN 

4.2402334+04 v 
7. 308 245 5H4 DEC 

GEOGRAPH IC 

-5. 70162 24+00 RAL -l.6 71 0675+02 VL 

- 1.9313131+04 ZS 
-1.3260503+00 LONS 

1.0978170+02 LTE 
-1.2937976+01 LAP 

4. 6811349+04 
3.0996375+01 RA 

-3.22eo6e9+03 
-7.9726853•00 

6 .1007754+00 
3.7980560+08 

3. 7945276+04 
4. 7829302+0 l 

DXS 
VRS 
LNE 

DR 

ox 
v 

-5. 1382903 •03 ovs 
6. 2 360~99+03 PTR 

- 1. 7472362+02 USMP 
-4.6 190440+03 VT 

2.5665921+03 DY 
606668783+03 PTH 

-3.4795420+03 DZS 
-4. 7791003+01 AZR 

1 .0 737488+00 RSMP 
4.1896 15 2+03 SEASV 

5.3579521+03 
7.4974459+01 

DZ 
AZ 

6.157%00+02 
-l:l.3Q2,j52:H01 

1.0438771+02 
- 1.160£:024+01 

3.025lb37+03 
1.013149 3+02 

"' 

" 

L 



f• 

( 

.. 

~_/ 

XG 
ALT 

- l.8275 878+04 YG 
7 .024 1 580+ a4 LAT ' 

E A RTH-~OON PLANE 
XMP -6.5462q59+04 YMP 
RMP 7.3682455+04 DEMP 
XME -6 . 5462q59+04 YME 

PLANETARY COORD INATE S 
XM l • 774Q93 8+0 5 YM 
R~ 2.00575~1+05 OE M 

XSUN 5.3212137+07 YSUN 

6. 0458683+0 4 ZG 
3.1004296+01 LON 

-3.2457642+04 ZMP 
7.40608 20 +00 ~AM P 

-3.24 57842+04 ZME 

7 . 77 35950+04 ZM 
l. 4961516+01 RA~. 

-5.430 7807+0 7 ZS UN 

GEOCENTRIC OSCULATING f LEME NT S 
SMA l .<566 11 2+15 ECC 9.7174550-01 INC 

VH -1 . 2630246+03 
TA 1. 5863872+02 

RNMP 4.0460307+01 APMP 
EA 6.4807006+01 MA 

GEOCENTRIC UNIT VECTORS 
MX -4 .A't4 247 7-'lt WY -2 . 4254254-0 1 wz 
OX 8 . 2325926-01 QY -4. 5140055-01 QZ 

****** CSM I EA RTH RFF. /PHASE 63- 52 
.~EAN- OF -EPOCH 1071 

• l 600000000 0M00+002 HR S. FROM LAUNCH 

RESTART . COORDINAT ES I ER AND ER /H R I 

RXYZ 
R OXYZ 

.1274l725175057202+io2 

.417991067 22 78 9 778+000 

SELENOCENTR IC 
XL -l . 3275156+0 5 YL 
AL 1. 36592 37+05 DEC L 

SELENCGRAPH IC 
XS 1.3488900+05 

AL TS 1. 3565387+05 
LTS -3.2696863-01 
LIN l .6540551+02 

GEOCENTP I C 

YS 
LA TS 

LNS 
LAN 

4 . 388 165 4+1)4 y 
7.7431826+04 DEC 

GEOGRAPHIC 
XG -3.0660522+03 YG 
ALT 7.3990927+04 LAT 

fARTH--QON PLANE 
XMP - 6 . 8790'• 70+04 YMP 
RMP 7.743l g28 +04 UEMP 
XME -6 .8790470+04 YME 

PL ANE TARY COORDINATES 
XM 1.7663322+05 YM 
RM 2 .0067647+05 OEM 

XSUN 5. 3256123+n YSUN 

-2.9461919 +0 4 ZL 
-5.42 05 610+00 RA L 

-2. 1310493+04 ZS 
-l.21~3722+00 LONS 
l. 0~2 74 5 8+02 LT E 

- 1.3624317+01 LAP 

4.993 960 3+04 
3o0844823+C l RA 

6.6409055+04 ZG 
3 . 0852339+ 11 LON 

-~.4249093+04 lMP 
7.05174139+0') RA MP 

-3 .4249093+04 ZME 

7.9401 52 1+04 ZM 
t .5 1966n2+0 1 RAM 

-5. 42 72066 +0 7 l SUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SMA l .25~7476+05 ECC 9 .717575 2-01 ! NC 

VH - 1 .3ooqo91+03 RN MP 3.987099q+01 AP M~ 

TA 1. 5939008+02 EA o .67 32282+01 MA 

GEOCENTRIC UN IT VECTORS 
WX -4.8452242-0 1 WY 
OX 8 . 2317766-01 QY 

-2.42415 1 ~-0 l 

-4.5147729-01 
wz 
QL 

•••••• CSM I EAR TH PEF. /PHASE 63- 53 
MEAN-OF-EPOCH 1971 

• l 70000 ·JOJOOOM0+002 HRS. FROM LA UNCH 

RES TART COORD INAT ES I ER ANO E~ /HO I 

RXY l 
POXYl 

.l?l'tHq~~ 9b l543717+002 

• V'lt>904 7 7 315 50742 b+OOO 

SE LENOCENH l C 
XL -l.3046t,78+0"' YL 
RL 1. 339935~+05 OECL 

SE LENCG RAP HI C 
XS 1 .3 19475e+05 

ALT S 1.3305506 +13 
LT S -3.2574702-01 
LIN l. 657075 1+02 

GEOCENTR I C 

YS 
LATS 

LNS 
LAN 

x 4.5284233+04 y 
• A. 10 57 805+04 o~r 

GEOGRAP HI C 
XG 1 .4Q30fl.2 7+D4 VG 
ALT 7.7o_l6R 78+04 LAT 

EAR TH- -CON PLAN E 
XMP -7.2Q)q~76+~4 YMP 
RMP B. 1057 805 +0 4 OE"P 
XME -7.2039676+04 Y"E 

PLAN ETARY COORDIN ATES 
XM I . 757400 1+05 YM 
RM 2.0011625+05 DEM 

XS UN 5.3300~A0+07 YSUN 

-2.8070617+04 ZL 
- 5 .13 25244+00 RAL 

-2.3 184897+04 ZS 
- l .09t. 1 63~+00 L ONS 
l. 'JA76747+02 LTE:. 

-l.4202200+0 1 LAP 

~ . 291'.'0294+04 
::, .Q7('19q9+0l ?A 

6. 826G3e6+04 ZG 
3.0 7 00 159+0 1 LON 

-3.59 17 407+04 lMP 
t.o ·. 7433815+00 RAMP 

-3. 5917401+04 lME 

80 10 5891 1+04 ZM 
1 . 5430086+0 1 RAM 

_, . 4236295+07 ZSUN 

GEOCENTR I C OSC UL ATI NG ELEMENTS 

3 .1 9452 73+04 
1.0681939+02 

DXG 
VE 

o.4977321+03 OXMP 
- 1 . 53626BJ.+02 VMP 

0.4977321+03 OXME 

5. 1782488+04 QXM 
2 .36 5 104 1+01 LOM 

-2.3549156+07 RAS 

3. 28029 19+0 1 RAN 
5.4808955+00 INMP 
l.44 26126+01 SLP 

223 

Z.3517956+04 OYG 
Z. 1069360+04 PTE 

-5. 1 26902 6+03 DYMP 
6.6666762+03 PTMP 

-5.12 69026+03 DYME 

- l.4466 310+03 DYM 
6.2641125+01 VM 

-4. 5583844+0 1 LOS 

-6.3403117+01 
2.8104244+01 
7.00 06H9+03 

APF 
APO 
PER 

1.3057151+04 OZG 3.0252451+03 
l . 3760641+01 AZE - 9.0140968+01 

- 4.2590406+03 OZMP 
7.4974463+01 AZMP 

-4.2 590408+03 OZME 

2.6 17968 1+03 OZM 
3.h 594l71+03 ARGM 
1.340624 1+01 DES 

-5 . 0 55 2661 +01 
2 .• 4 717175+05 
3 .1 036 293+0 2 

i(p 
TFP 
MTA 

4 .6856058 +Dl 
1.171879<+0 2 
4. 6 85005&+01 

I .390595o+U3 
3.35244£4+:.Jl 

- 1.7209 153+01 

3.5504933+03 
2.5629:.67+ )0 
3.6000000+02 

804053899-0 1 PX -2.95933 7&-0 l PY -6.58 72611-01 PZ -4. l63 450U-Ol 
3.442 117 0-01 SXO 0.0000000 SYD 0.0000000 SZO O.OOOvOOO 

FEB. 19 71, 1 2 HRS-., l '? ,..I NS. , 60.000 SEC S. G.M.T. USNM USFT I SEC 

DAYS, 1 5 HR S. , 59 MINS., 59.q99 SECS. G.f.T. ~AGR .3160,09839~50l<+OOJ 

. 14500 74527 7591 33 7+002 

.69526 1 I H04 1503371+000 

- l .29J3276+04 DXL 
-l .6746700+02 VL 

-2. 6805296+03 
-i:t. 9776950+00 

h. 1 314603+00 
3 • 7 9 0056A+08 

3 .97 00437+04 
'to 86 q44f'3+Q } 

ox s 
VP S 
LNE 

OP 

ox 
v 

3 .97~0435+04 DXG 
o.2b't342 l +O l vr 

o.5 16256 8+0 3 DXMP 
-l.S j5324l+ 0 2 VMP 

q.51625t8+03 OXME 

5 .Z e137 1 3+04 OXM 
2 .4Z •J523 7+01 LOM 

-2. 3513656+07 RAS 

3.2ti055'i7+01 RAtl; 
5. 48l2 7t-9+0 C.' INMP 
l .5~029E7-t01 S l f< 

b.40513t-6-0l PX 
3 .44 30620-01 sxo 

• l ! 5276433 166394 61+002. 
• 499 18 720486231486+000 

3.9Q 6A342+03 DYL 
4.B303842+03 PTHL 

-5.0 183528+03 DYS 
6.0 133800+03 PTR 

- 1. 7 468556+02 OSMP 
-4.4581722+03 VT 

2.429b567+03 OY 
6.43462 16+03 PTH 

2.156lG24+04 DYG 
206534227+04 PTE 

- 4.G582333+03 UYMP 
6.434f:216+03 PTMP 
-4.9~82333+03 CVME 

- l .471 17 55+03 OYM 
6.8154253+01 VM 

-4.~54 1 322+01 LO S 

- 6.34l 84C:4+01 
2.All2410+01 
6.9q949c;.5+Q3 

APF 
APO . 
PER 

-2.96000-:. 1-0 1 PY 
Q.0000000 SYD 

2.3996968+03 OZL 
-6.7360266+01 All 

-3.2652 736 +03 DZS 
-4. 7846 713+01 AZR 

1.0699470+00 RSMP 
4.0355222+03 SEAS V 

5.2040053+03 
7. 5 193172+01 

Dl 
Al 

6.7913839+03 OZG 
1 .2592496+01 AZE 

-4.10 12 20 1+0 3 DZMP 
7. 5193 172+01 AZMP 

-4.l Ol220l+0 3 DZME 

2 .. 8043065+03 OZM 
3.4575717+03 ARGM 
3.5840769+02 DES 

- 5.0543135+01 
2.4760020+05 
3. 1041355+02 

RP 
TFP 
MTA 

-8.5 871616-0 1 PZ 
0.0000000 SlO 

1.5200999+03 
-5.35809 05 +01 

5. bl llo&9+02 
-~.335i.64!>+J l 

l .03B<t'tf:tb+ 0 2 
- 1 .224~~£:5+01 

2.90 10£ 7 9+03 
1. 0 176791+02 

2.90 l0 34o+J3 
-9.0691b9l+Jl 

1. 6500726+01 
l.172bl&7• v• 
l ·.650072-o+Ol 

l.3815l&O+B 
3.410o855+Jl 

-1.7197371+0, 

3.~49Jo80+J:;, 

2· 5ohl5 7+ 00 
3.6000000+U.i:: 

-4. 16 31<10 1-01 
o. oooouou 

FEB. 197 1, 1 3 HR S. , 19 M(N S., 60.000 SECS. G.M.T. uSNM US~T I Ste 

0 CAYS, lb HKS., 59 MINS., 59.999 SECS. G.E.T, RAGP .33 l 092050>L 7347+ Jv3 

• 1538 36515 13517728+002 
• 87!)1j 6 l 4rl6 7t. 343 52 4+0(1 0 

- l. 2 J3 3607+04 DXL 
-l.07 ~5408 +02 Vl 

-2.5633634+03 
-9.9656755+00 

b. 1615 130+00 
3 . 7 Gd0568+0A 

4. 1 3135922+04 
4.9478252+0 1 

4. l 3M5920+04 
7.83d62 0 l+Ol 

oxs 
VR S 
LNE 

OP 

DX 
v 

OXG 
VE 

9.5 180250+03 OXMP 
- l .53500 16+02 VMP 

9.5180250+03 DXME 

5.34 19530+04 DXM 
2·4760082+01 LOM 

-2.35 18 144+0 7 RAS 

. 1201 705032099741 1+002 
• 4 7993 3104 1055 3~ ~9 +coo 

3.814t:l02+03 CYL 
4.t6056 l1 +03 PTHL 

-4.912R 7 ~0+03 CVS 
5.8 1 270 l 4+03 PT R 

- 1.746•8 10+02 QSMP 
-4.3 17 4805+03 VT 

2 . 2116990+03 OlL 
-b.787635b+Ol AZL 

-3.064 1552+03 
-4 . 7q bb640+0 1 

1.066 1429 +00 
3.P920310 +03 

bzs 
AZR 

RSMP 
SEASV 

2.3Q10003+03 DY 5.0620609+0 3 OZ 
6.2233129+03 PTH 7.~382023+01 Al 

20982 12 16+04 OYG -6. 7017151+02 DZG 
2.9958ql7+04 PTE 1 .1595599+ 01 AZE 

-4. 8053965+03 DYMP 
6.2233120+03 PTMP 

-4.8053965+03 DYME 

- l.50151q9+03 DYM 
5.3668033+01 VM 

-4.5496804+0 1 LO S 

-3. 954 4521+03 OZ~P : 
7 .5382021 +0 1 AZMP ' 

-3.954452 1+03 OZME 

201903 619+0 3 OZM 
3.4551251+03 ARGM 
3.4340914+02 DES 

l .4 17::> 7b'h 1J:; 
-5.39 10.::0 l +Jl 

5 .1 30\,) 77 2+.)i 
-8.364~019+ :.H 

l .0 33 Uc b3+J; 
-1. 283.>oos+vl 

2. 789713v+03 
l .02! 7b47 +n 

2.789 1 .::~ l+ O;j 
-9.0b4d357+Jl 

.:. 9. 84'10 l'tb+OO 
· 1.· 173o:>4~+:,, ~ 

-9;P490L4t!+OO 

l .372JJ't l •J3 
3.469L67 5+01 

-I. 7185)Bl+Ol 



SMA 
VH 
TA 

l, 25;8864+05 ECC 
-1,3372215+03 RNMP 

l.60M078+02 EA 

GE OC ENTRIC UNIT VECTORS 
WX -4,8463365-01 WY 
QX 8.2308541-01 QY 

9. 7171095-01 INC 
3,9281944+01 APMP 
6.8567459+01 MA 

-2.423 1549-0 1 
-4.5156366-01 

wz 
Ql 

****** CSM I EARTH REF, /PHASE 63- 54 
MEAN-OF-EPOCH 1971 

.180000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXVZ 

.13536219963154891+002 
,37787718977849461•000 

SELENOCENTRIC 
XL -1,2822905+05 VL 
RL 103147296+05 UECL 

SELENCGRAPHIC 
XS l,2906 506+05 

ALTS l,3053446+05 
LT S -3,2452575-01 
LIN l.6609784+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 4,6617842+04 y 
R 8 .4570712+04 DEC 

GEOGRAPHIC 
XG 3.1852200+04 VG 
ALT 8.1 129762+04 LAT 

EARTH-~CON PLANE 
XMP -7.5218863+04 YMP 
R"P 8,4570712+04 DEMP 
XM ~ -7.5218863+04 Y~E 

PLANETARY COORDINATES 
XM 1,7484 68 9+05 YM 
RM 2,0088036+05 OEM 

XSUN 5,3344009+07 YSUN 

-2, 6767939+04 ZL 
-4,8963885+00 RAL 

-2.4943602+04 ZS 
-9,9063776-01 LON S 

1.0826037+02 LTE 
- l,4944343+01 LAP 

5,5940018+04 l 
3.0567029+01 RA 

6.54&2410+04 ZG 
3,0573874+01 LON 

-3. 7469715+04 ZMP 
b,4532968+00 RAMP 

-3,74607 15+04 ZME 

8.2707957+04 ZM 
1,5661945+01 RAM 

-5,4200496+07 ZSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SMA 1,2570271+05 ECC 9, 7178588-01 I NC 

VH -1,372 1425+03 RNMP 3.8693 149+01 APMP 
TA 1.6072462+02 EA 7,0323039+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.8475929-01 WY 
QX 8.2298 192-0 1 QY 

-2.4218293-01 
-4,5166012-01 

•••••• CSM I EART H REF, /PHASE 63- 55 
MEAN- OF-EPOCH 1971 

wz 
QZ 

,19000 0000000000+002 HRS, FR OM LAUNCH 

RESTAkT COORDINATES ( ER ANO ER /HR I 

RXYZ 
RDXYZ 

SELENOCENTRIC 

• l 3905318612582 734+002 
.36058661537328320+000 

3.2808727+0 1 RAN 
5.48 36242+0 0 INMP 
1.6739331+0 1 SLR 

8,4048406-0 1 PX 
3.4441346~01 sxo 

22' 

-6.3435073+0 1 APF 
2,8121639+01 APO 
6.9959816+03 PER 

-5,0532443+01 RP 
2,4782921+05 TFP 
3, 1046491+02 MTA 

-2,9 607534-01 PY -8.5870451-01 PL 
0,0000000 SYO 0 . 0000000 SZD 

3.5480719+0> 
2. 563~579•00 
3. 6000000+02 

-4.1828928-01 
0.0000000 

FEB. 1971, 14 HRS., l Q MINS., 60.000 SEC5. G.M.T. USNM USFT I SEL 

DAYS, 17 HRS,, 59 MINS,, 59,999 SECS. G.E.T. RAGR ,346133ll7899o7l+J03 

.162430 5979 1134638+002 
.8482182201 7708660+000 

.1248807509 710 5868+002 
,46237556059257938+000 

-1,1221759+04 DXL 
- 1.6820878+02 VL 

-2.2730399+0 3 
- L.O Q38344+0 1 
b. l 908 725+00 
3, H 80568+08 

4,3Q 08 101+04 
5,01 93727+01 

DXS 
VR.S 
LNE 
o~ 

DX 
v 

3.7341560+03 DYL 
4,5099369+03 PTHL 

-4.8191782+03 DYS 
5.6 309893+03 PTR 

-l,746 111 6+02 DSMP 
-4.1 936 971+03 VT 

2, 1964886+03 UY 
6.0297nl4+03 PTH 

2, 1542856+03 DZL 
- 6,R4l6020+0l AZL 

-2 . 8744344+03 DZS 
-4,8137903+01 AZR 

l,0623371+00 RSMP 
3,7577845+03 SEASV 

4,9304422+03 
7.~545816+01 

oz 
AZ 

4,3008098+04 OXG 
6,4060610+0 1 VE 

2,9964579+04 OYG -8, 79981 54+03 DZG 
3,1345435+04 PTE 1.0735357+01 AZE 

9,505 1805+03 DXMP 
-1,5352015+02 VMP 
9,505 1805+ 03 DXMf 

5,42 29860+04 DXM 
2,5315589+01 LOM 

-2,3502619+07 RAS 

-4,667390 1+0 3 DYMP 
6.0297014+03 PTMP 

-4,6673901+03 CYMf 

-1.5376674+03 DYM 
3,9182473+01 VM 

-4.5456294+01 LOS 

3.2812350+01 RAN· -6.3453552+01 APF 
5,4849219+00 INMP 2.8 13 2000+01 APO 
1 ,7895141+01 SLR 6.9 93 11 87+03 PER 

8,4044980-01 PX -2,9615734-01 PY 
3,4453428-0 1 SXO 0.0000000 SYO 

-3, 8 172875+~ 3 DZMP 
7,5545813+01 AZMP 

-3 . 81728 75+03 DZME 

2,7761566+03 OZM 
3.4538786+03 ARGM 
3.2841059+02 DES 

-5.0520520+01 RP 
2 , 4785883+05 TFP 
3 .I 051704+02 MTA 

-8.58691 19-0l PZ 
0 .00000 '.)0 szo 

1.3246373+0 3 
-5,42 lu348+Jl 

4.7030704+02 
-8.3922322+01 

1. 027t> l33+ 0.2 
- 1. 336476 5+01 

2.6870~27+03 
1.025!>370+0 2 

2.68'7051 2+Uj 
-9.0609905+01 

-3. 29337b4+01 
le l 74't08b• Q2 

-3.2933784+01 

l .3630154+ 03 
3.527588l+Jl 

- 1. 7173763+01 

3.546!>9£3+:.13 
2.564!>931+00 
3. 6000000+0' 

-4.l825llH-Dl 
o. ooouooo 

Fm. 1971, 15 HRS,, 19 MINS .. 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, 1 8 HRS., 59 fio'INS., 5S .G9 9 SECS. G.E. T. 

.1 70806 07764737093+002 
,8?.711777138482691+000 

.12<42201709651180+002 
• 446 2 5• as 3260n 5 oo+ooo 

RAGR ,ll7418487199o48+JOl 

XL -l,2603798+05 YL 
RL 1.2902134+05 DECL 

-2,5524033+04 ZL -l.04 62 275+04 OXL 3.66359 09+03 DYL 
4,3757374+03 PTHL 

2 .0460985+03 OZ L 
-6,8968665+0 1 AZL 

l .2404u.Hl+03 
-5. 448bt!34+3 l -4,6511923+00 RAL -l,6855 182+02 Vl 

SELENOGRAPHIC 
XS 1, 2623508+~5 

ALTS l,2808284+05 
L TS -3,2330469-'1 
LIN l ,664016l+n 

GEOCENTRIC 

VS 
LATS 

LNS 
LA N 

x 4.7888993+04 y 
R 8 . 7979371+:)4 DEC 

GEOGRAPHIC 
XG 4,9084365+04 VG 
ALT 8,45 38398+04 LAT 

EARTH-~OON PLANE 
XMP -7,83349 14+04 YMP 
RMP 8,79793 71+04 DEMP 
XME -7.8334Ql4+04 YM E 

PLANETARY COORDINATES 
XM l • 7392 697+05 YM 
kM 2,00982 77+05 DEM 

XSUN ~.3387908+07 YSUN 

-2 ·65 92919+04 ZS 
-8,9113543-01 LONS 

1.0775329+02 LTc 
-1,558290 1+01 LAP 

5.8824478+04 l 
3,0439138+01 RA 

5, 7830784+04 ZG 
3.0445701+01 LON 

-3,8912087+04 ZMP 
6o l8543o 2+oo RAMP 

-3,89 12087+04 ZME 

8 .4348511+04 ZM 
l,5892160+01 RAM 

-5,4164668+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1, 25 71700+05 ECC 9.7180241-0l INC 

VH -l,4058239+03 RNMP 3,8104607+01 APMP 
TA 1, 6 130015+02 EA 7,2007702+01 MA 

GEOCENTR IC UNIT VECTORS 
WX -4,8490042-01 WY 
QX 8.2286647-01 QY 

-2.4203674-01 
- 4.5176717-0l 

*••••• CSM I EARTH REF, /PHASE 63- 56 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,200000000000000+002 HRS, FROM LAUNCH 

RESTART COO•DINATES f ER AND ER/HR I 

-2.00o6lc;9+03 
- l.1 8Q6Qq4+01 

o,2195575+00 
- 1.6 2878~5•02 

4.4572358+04 
5 .o 8509 7 2+0 l 

4. 4572356+04 
4.q67b7P7+0J 

DXS 
VPS 
LNE 

OR 

DX 
v 

DXG 
VE 

9 .4794877+03 OXMP 
-l.53584 ~ 7+02 VMP 

9,4794827+03 DXME 

5. 5034632+04 OXM 
2.5871766+01 LOM 

-2,3487081+07 RAS 

3.2816504+01 RAN 
5,4861599+00 INMP 
l,90503~5+01 SLR 

-4.735 18 98+01 ovs 
5.4653544+03 PTR 

- 1.7 457479+02 DS1'4P 
-4.0842443+03 VT 

2,0959836+03 DY 
5.85121~5+03 PTH 

-2.6946848•03 
-4. 8356 797+01 

1.0585283+00 
3 .6316727+03 

4 .6071916+03 
7 ,5688310+01 

DZS 
A ZR 

RSMP 
SEASV 

DZ 
AZ 

2.7 8 17 ~60+04 DYG -L.t-q84354+04 DZG 
3,2695778+04 PTE 9.9858 103+00 AZE 

-4.5418655+03 DVMP 
5.85 121 55+03 PTMP 

-4,54 18655+03 DYMf 

- 1.5676154+03 OYM 
2.469758 l+Ol VM 

-4,54 137 90+0 1 LOS 

-6,3474045+01 APF 
2.8143555+01 APO 
6,9698754+03 PER 

-3,6885415+03 DZMP 
7,5688310+01 AZMP 

-3.6885415+03 DZME 

2.7616930+03 DZM 
3,4520322+03 ARGM 
3, 1341203+02 DES 

-5,0507277+01 RP 
2.4788908+0~ TFP 
3, 1056997+02 MTA 

9,4Q41051-0l PX -2,9624713-01 PY -8.5867611-01 PZ 
3,4466971-01 SXO 0, 0000000 SYO 0.0000000 SZO 

4.3214801+0 (:'. 
-B .4173541+01 

1. 0222040+02 
-1.1050210+01 

2.5939 170+:J3 
I .C2899l 7+ J2 

2.5940133+03 
-9.057:.b98•0 1 

-5. 33205UH01 
1.1 75uY79•n 

-5,332u5lb+Ol 

l. 35357 )0:::+03 
3.5858477+Jl 

-1.7161976+01 

3.54491 7b+[J 3 
2,565H08+JO 
3.6000000+0 2 

-4, l822ou l- Ol 
o. 0000000 

FEB, 1971, 16 HRS,, 19 MINS., 60,000 SECS, G,M,T. USNM USFT I SH. 

DAYS, 19 HRS •• 59 MINS .. 59 .999 secs. G.E.T, RAGR .162152518443214+002 

.. 

' 

4. 

~' 

~-../ 



Jlt 

I) 

'"' 

l; 

l 

RXYZ 
RDXYZ 

.14257886645315189+002 

.34477804050947189+000 

SELENOCENTRIC 
XL - 1, 2 388615+05 YL 
RL 1.2663 0 84+05 Ot CL 

SELE NCGR APH IC 
XS 1,2345241+05 

AL TS 1.2569235+05 
LTS -3,2208154-0I 
LIN l.'668281+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 4.9103214+04 y 
R 9.1291395+04 DEC 

GEOGRAPHIC 
XG 6.4362247+04 YG 
ALT 8.7850400+0'+ LAT 

EARTH- ~OON PLANE 
XMP -8,1393528+04 YMP 
RMP q ,1291395+04 DEMP 
XME - 8.139352S+04 YME 

PLANETARY COORDINATES 
XM 1.7298936+05 YM 
RM 2 , 0108546+05 OEM 

XSUN 5 .3431779+07 YSUN 

-2,4341778+04 ZL 
-4,4161009+00 PAL 

- 2,8138395+04 zS 
-7.9709555- 01 LONS 
1.0724~21+02 LTE 

-1,6209~18+01 LAP 

6.1638645+04 z 
3.0317643+01 RA 

4,5474709+04 ZG 
3.0323953+01 LON 

-4,0249891+04 ZMP 
5.93b79A9+00 RAMP 

-4,0249891+04 ZME 

8,5980423+04 ZM 
1.612071~+01 RAM 

-5.4128810+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2573151+05 ECC 9,7182064-01 INC 

VH -1,4383931+03 RNMP 3,7516315+01 APMP 
TA 1,6185120+02 EA 7,3628718+01 MA 

GEOC ENTRIC UNIT VECTORS 
WX -4, 8505 797- 0 I WY 
OX 8 , 2273 836- 0 I OY 

-2 . 418762 6- 0 1 
- 4, 5188523-0I 

wz 
oz 

****** CSM f EARTH REF. f PHASE · 6 3- 57 
MEAN-OF-EPOCH 1971 

.21ooo oooooonooo +on 2 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ERfHR I 

RXYl 
ROXY l 

.1459529991 3069542+002 
,33024637917920188~000 

SELENOCENTR IC 
XL - 1.2176894+05 YL 
RL 1.2429472+05 DE : L 

SELENOGRAPHIC 
XS 1.2071267+05 

ALT S 1.2 335622+05 
LT S -3.2086244- 0I 
LIN I .6694468+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

5.0265243+04 y 
Q.4513410+')4 DEC 

GEOGRAPHIC 
XG 7.6377743+04 YG 
ALT Y.1072396+04 LAT 

EARTH-~OON PLANE 
XMP -A. 43994b5+04 YMP 
RMP Q.4513410+~4 OEMP 
XM E - d .43994&5+04 Y~E 

PLANETARY COORDINATES 
XM l.72034lq+05 YM 
R~ 2.0118842+05 DEl-4 

XSUN 5 ,3475621+07 YSUN 

-2.3216643+04 ZL 
-4.1903796+00 RAL 

-2,9584947+04 ZS 
-7,0803699-01 LONS 

I .067Hl5+02 LTE 
-1,6825927+01 LAP 

6. 4386892+04 
3.0201947+01 RA 

2 .8060431+04 lG 
3.020 8 029+~1 LON 

- 4.l487ql0+04 ZMP 
5.7049319+00 RAMP 

-4.1487910+04 ZME 

A.7603535+04 ZM 
1.6347575+01 RAM 

- ~ .4~929 2 4+07 LSUN 

GEOCENTRIC OSCULATING ELEMENT S 
SHA 1,2574~25+05 ECC 9.7184069-01 INC 

VH -l.4b9Q574+03 RNMP 3 .b92B274+Ql APMP 
TA l. 6 23 5 635+02 EA 7.5l<l22 3 5+01 MA 

GEOC ENTRIC UNIT VECT ORS 
WX -4,8523297-01 WY 
OX 8 .2259592-01 OY 

- ; • 4170 075-01 
-4.52014~8-0l 

wz 
OL 

****** CSM I EARTH ~EF. /PHASE 63- 58 
MEAN- OF-EPOCH IQ71 

o2200010000000Q~+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER /HR I 

RXY L 
ROXYZ 

.14918749033619815+002 

.31682458064439911+000 

SELENOCENTRIC 
XL - 1,1968239+05 YL 
RL 1.2200710+05 OECL 

SELENOGRAPHIC 
XS 1,1801218+05 YS 

ALTS 1.2106861+05 LATS 
LTS -3,1964155- 01 LNS 
LIN 1.6718~82+02 LAN 

-2.2144614+04 ZL 
-).Q133786+00 RAL 

-3.0936953+04 ZS 
-6,2354070- 01 LONS 

1,0623209+02 LH 
-1,7432993+01 LAP 

225 

.17897745365346629+002 
,80736849522880326+000 

-9,7504750+03 OXL 
-l,6888 3e 4+02 VL 

-1.7616241+03 
-1.2 840021•01 

b.2475674•00 
-1.63006"3+02 

4,6083302+04 
5 .1458109+01 

4,6083298+04 
3. 5242857+01 

ox s 
VRS 
LNE 

OP 

ox 
v 

OXG 
VE 

9,4423945+03 OXMP 
-1,5368715+02 , VMP 

9,4423945+03 OXMF 

5.5833776+04 OXM 
2,6428628+01 LOM 

-2,3471531+07 RAS 

3,2821232+01 RAN 
5,4873295+00 INMP 
2.02 05072+01 SLR 

8,4 0 36578-01 PX 
3,44820~7-0I sxo 

.13381007810546760+002 
,43138430547103596+000 

3.6014543+03 DYL 
4.25572t3+(13 PTHL 

-4,6592647+03 DYS 
5.3137782+03 PTR 

-1,7453896+02 OSMP 
- 3,9870583+03 VT 

1,9460214+03 OZL 
-6,9532240+01 AZL 

-2.5237306+03 ozs 
-4,8618501+01 , AlR 

1.0547185+00 RSMP 
3,5127773+03 SEASV 

2,0040930+03 DY 4,6929948+03 OZ 
5.6857887+03 PTH 7 .5812506+01 AZ 

2,3383679+04 DYG -2.4570787+04 OZG 
3,4011876+04 PTE 9, 3271108+00 AZE 

-4,4269545+03 DYMP 
5,6857888+03 PTMP 

-4,4269545+03 OYME 

-1,5973613+03 OYM 
1.0213376+01 VM 

-4,5371290+01 LOS 

- 6,3496662+01 APF 
2,8156388+01 APO 
6,9862268+03 PER 

-2.9634495-0I PY 
0,0000000 SYD 

-3.5672346+03 OZMP 
7.5812512+01 AZMP 

-3,5672346+03 DZME 

2,7469734+03 OZM 
3,4501863+03 ARGM 
2,9841346+02 DES 

-5,0492636+01 RP 
2.4791998+05 TFP 
3.1062374+02 MTA 

- 8.5865918- 01 PZ 
o.ooooooc szo 

1.1635007+03 
-5,4741699+ 0 1 

3.978J93b+Ot. 
-8,4400235+J, 
l. 0168021•0£ 

-1.4296422+01 

2.5075097+0 3 
1.0321935+ 02 

2.5075i8o+03 
-q.05450!)~+01 

-7, 1451 IOJ+ O I 
1.175 7J5d+Jl 

-7.1451103+01 

1. 3440089+03 
3.6440461+01 

-1.7150100+01 

3. 543u3J7+0:, 
2,5661799+JO 
3,6000000+02 

-4,181-140- 01 
0.0000000 

FEB. 1971, 17 HRS., 19 MINS., 60 . 000 SECS, G.M.T, USNM USFT f StC 

DAYS, 20 HRS., 50 MINS., 59.999 secs. G.E.T. RAGR ,31256318&lob~04+00l 

. 186 9574185 80536 4 2+002 
,78P d ll3786 8932819+000 

-9 .0823066+03 OXL 
-1.6920546•02 VL 

-1. 5 359424+03 
-1.3770932+01 

6,2749006+00 
-1.6526661+02 

4. 7 51.i4q1o+ot. 
5.2 0 21728+01 

4. 7 5 44907•04 
2 . C.'17 65409+01 

oxs 
VP S 
LNE 

OR 

ox 
v 

OXG 
VE 

9.3 95 1437+03 OXMP 
-1.53 022&4+02 VMP 

9.3Q 31437+0 3 OXME 

5.66 27216+04 OXP-1 
2.bq ~6l80+01 LO~ 

-2.34 5 5969+07 RAS 

3,28 26572+01 RAN 
5.4A8424l+OO lNMP 
2.13 59146+01 SLf-

.138054C8632180296+002 

.41758~63083496581+000 

3,5465273+03 DYL 
4,1480749+03 PTHL 

- 4,5900865+03 DYS 
5, 1745394+03 PTR 

- I. 7450369+02 OSMP 
-3.9004632+03 VT 

1.9196248+03 DY 
5.5317377+03 PTH 

l,6851759+04 OYG 
3.5295553•04 PTE 

- 4,3211507+03 OYMP 
5,5317377+03 PTMP 

-4, 3 211507+03 OYME 

-1.t:. 269Ci25•03 DYM 
3.5572986+02 VM 

-4.532d797+01 LOS 

-6,3~21517+0 1 APF 
2.8170572+01 APO 
6.9821453+03 PER 

1,8531276+03 DZL 
-7,0103154+01 AZL 

-2.3605935+03 ozs 
-4,8918863+01 AlR 

1.0509065+00 RSMP 
3,4003301+03 SEASV 

4.5851277+03 oz 
7.5920845+01 AZ 

- 3,0917668+04 OZG 
8,7438499+00 AZE 

-3,4525487+03 OZMP 
7,5920855+01 AZMP 

-3,4525487+03 DZME 

2.7320002+03 OtM 
3,4493412+03 ARGM 
2.83414~8+02 DES 

-5,0476517+01 RP 
2,4795158+05 TFP 
3,1067839+02 MTA 

1. 092972 2+J3 
... ~.497981.'t+Jl 

3.66&il&U&+ Ot. 
-8.4622778+ :)1 

1.0114058+02 
-1.4708480•01 

2.427l.'J6 2 +.'.> 3 
l.035l.7bo+j l 

2.427341,j+o; 
-9,05175<:5+01 

-8. 767!:>324+Ul 
l.1763Bl•n 

-B. 767~dC::tt+O l 

l .334324u•0'.:1 
3. 7021d3<+)1 

-l. 7l3b,j.J5+0l 

3 • 5409L,O+.J J 

2.5671!:>(:4+00 
3.t-OOOOOu+~t: 

8,4031526-01 PX - 2,9645110-01 PY -8.5864036-0I PZ 
3,44~8816-01 SXO 0,0000000 SYD 0,0000000 SZO 

-4.181!>4&1- J I 
o.oooooov 

FEB. 1971, 18 HRS., 19 MINS., 60,000 SECS, G.M.T, USNM USFT f Ste 

DAYS, 21 HRS,, 59 MINS,, 59,999 SECS. G,E,T, RAGR , 462973857"877U+JJ2 

.1947572085528342 8+002 
• 77131313984493294+000 

-B,4542341+03 DXL 
- 1.6951722+02 VL 

-1.3277573+03 oxs 
- 1,4689568+01 YRS 
6. 3015562+00 LNE 
3.7980569+08 OP 

,14216490498819741+C02 
.40472599210860252+000 

3 ,4 97 8444+03 DYL 
4, 0512693+03 PTHL 

-4,5265875+03 DYS 
5.0462153+03 PTR 

-1, 7446897 +02 DSMP 
-3.8230819+03 VT 

1.7666399+03 DZL 1.02803<9+03 
-7.0678196+01 Ail ~5.520304 Z • O I 

-2.2044502•03 ozs 
-4;9254277+01 AZR 

' 3. 386b:>89+V 2 
· '' '- 8 ; 48250& 1+ a· I 

1.0060158•0 < 
- i; 5090578+01 

1•0470925+00 RSMP ' 
3,2936808+03 SEASV ' 



GEOCENTRIC 
x 5.1379180+04 y 
R 9. 7651237+04 OEC 

GEOGRAPHIC 
XG 8.3988190+04 VG 
ALT 9.4210204+04 LAT 

EARTH-~OON PLANE 
XMP -8.7356728+04 YMP 
RMP 9,7651237+04 DEMP 
XME -8.7356728+04 YME 

PLANETAH COORDINATES 
XM l,7106157+05 YM 
RM 2.0129165+05 DEM 

XSUN 5, 3519433+07 Y SUN 

6,7073088+04 z 
3.0091524+01 RA 

9.1979901+03 ZG 
3.00973n+Ol LON 

-4,2630432+04 ZMP 
5,4878091+00 RAMP 

- 4,2630432+04 ZME 

8, 9217701 +04 ZM 
1.6572734+01 RAM 

-5,4057009+07 ZSUN 

GECCENTR!C OSCULATING ELEMENTS 
SMA 1,2576125+05 ECC 9,7186267-01 !NC 

VH -1,5006092+03 RNMP 3.6340478+01 APMP 
TA 1,6282919+02 EA 7,6703506+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8542652- 01 wY 
QX 8.2244135-01 QY 

-2.4150942-01 
-4. 5215661-01 

wz 
Ql 

••**** CSM I EARTH REF. /PHASE 63- 59 
MEAN-OF - EPOCH 1971 

,230000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

.1522927290187349!•002 
,30437502840743136+000 

SELENOCENTR!C 
XL -1.1762304+05 YL 
RL 1.1976289+05 DECL 

SELENCGRAPH!C 
XS 1 . 1534785+05 

ALTS 1 . 1882440+05 
LTS -3. 1842025- 01 
LIN l.6742039+02 

GEOCENTR l C 

vs 
LATS 

LNS 
LAN 

x 5. 2448604+04 y 
R 1,0071002+05 DEG 

GEOGRAPHIC 
XG 8.6316303+04 YG 
ALT 9,7268966+04 LAT 

EARTH-MOON PLANE 
XMP -9 . 0268 703+04 YMP 
RMP [,0071002+05 DEMP 
XME -9,0268703+04 YME · 

PLANETARY COORDINATES 
XM 1, 7007164+05 YM 
RM 2.0139512+05 DEM 

XSUN 5.3563217+07 YSUN 

-2,1122098+04 ZL 
-3,7645172+00 RAL 

-3.2 198344+04 ZS 
-5,4323997- 01 LONS 

1.0572505+02 LTE 
-1,8031802+01 LAP 

6,9700680+04 z 
2,9985909+01 RA 

-1,2591119+04 ZG 
2.9991591+01 LON 

-4.3681333+04 ZMP 
5.2837390+00 RAMP 

-4 .36 81333+04 ZME 

9.0822778+04 ZM 
l,67~6168+01 RAM 

-5,4021065+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2577650+05 ECG 9, 7188672- 0l INC 

VH -1.5304280+03 RNMP 3.5752926+01 APMP 
TA 1,6327354+02 EA 7.8167063+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8563985-01 WY 
QX 8, 2227083-01 QY 

-2.4P0139-0t 
-4.5231102-01 

*** *** CSM I EARTH REF, /PHASE 63- 60 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,240000000000000+002 HRS , FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXYl 

SEL ENOCENTR IC 

.155277847975057b5+002 

.29278320417289137+000 

226 

4.8960648+04 
5. 2547242+01 

4. 8960646+04 
6,2498566'.+oo 

ox 
v 

OXG 
VF 

9,3387744+03 OXMP 
-1,5398744+02 VMP 

9,3387744+03 OXME 

5.7414882+04 OXM 
2,7544434+01 LOM 

-2.3 440394+07 RAS 

3.2832575+01 RAN 
5,4894212+00 !NMP 
2.2512591+01 SLR 

8.4025846-0l P·x 
3.4517327-01 sxo 

l , 8416078+03 DY 
5.3876747+03 PTH 

8,5890315+03 DYG 
3.6548508+04 PTE 

-4.2232249+03 DYMP 
5,3876747+03 pTMP 

-4.2232249+03 DYME 

-1.6562366+03 OYM 
3.4124705+02 VM 

- 4 .528 6311+01 LOS 

- 6.3548734+01 APF 
2,8186184+01 APO 
609716031+03 PER 

-2,9656582-01 PY 
0.0000000 SYO 

4,4834156+03 DZ 
7.6015326+01 AZ 

-3.5446965+04 DZG 
8,2238851+00 AZE 

-3,3437930+01 DZMP 
7 ,6015326,+0l AZMP 

-3.3437930+03 DZME 

2,7167758+03 OZM 
3,4464972+03 ARGM 
2·6841630•02 DES 

- 5 , 0458828+01 RP 
2.4798391+05 TFP 
3,1073395+02 MTA 

- 8.5861957-01 PZ 
0.0000000 szo 

2.3525528+03 
1.0379772+02 

2. 3525619+03 
-9. 04926:>2+ 01 

- 1.022n2s+u< 
lol 76B986+J2 

- 1.0227325+02 

l .3245l'i8+03 
3. 7602591+01 

-1.7126501+01 

3.53a;e;2+oj 
2. 568C:59b+OO 
3.6000000+02 

-4.18llol5-0l 
o. 0000000 

FEB. 1971, 19 HRS., 19 MINS., 60.000 SECS. G,M,T. USNM USFT I SEC 

DAYS, 22 HRS., 59 Ml~S., 59,999 SECS. G,E,T, RAGR ,613384527ol2963+J02 

.20238683334717513+002 
• 75476104140288975+000 

-7.8631473+03 OXL 
- 1,6981964+02 VL 

-1.1354940+03 
- 1 . 5596610•01 

6.3275341+00 
1. 3339571+01 

oxs 
VRS 
LNE 

DR 

• 14615136 765353156+002 
.39269639846333939+000 

3 .4546033+03 DYL 
3.t;:640419+03 PTHL 

-4.46 78926+03 DYS 
4,9276174+03 PTR 

- 1, 7443481+02 DSMP 
-3. 75377 06+ 03 VT 

1,6859007+03 DZL 
-7.1254501+01 AZL 

-2.0 546021•03 ozs 
-4,9 621554+01 AZR 

t .0432 764+00 RSMP 
3,1922749+03 SEASV 

5.0333560+04 
5,3039146+01 

OX l, 7692422•03 DY 4 .3872032+03 DZ 
V 5,2524434+03 PTH 7.6097594+01 AZ 

5.0333558•04 
3. 5170069+0 2 

DXG -8·8063676+02 DYG -3. 7692992+04 OZG 
VE 3. 7772315+04 PTE 7.7575287+00 AZE 

9,2741832+03 OXMP 
- 1.5417750+02 VMP 

9,2741832+03 DXME 

5.8196707+04 DXM 
2.8103401+01 LOM 

-2,3424806+07 RAS 

3.2839284+01 RAN 
5,4903126+00 lNMP 
2,3665380+01 SLR 

-4,1321624+03 DYMP 
5.2524434+03 PTMP 

-4.1321624+03 DYME 

-l.6853bll+03 DYM 
3. 26 76495+02 VM 

-4,5243832+01 LOS 

-6.3578452+01 APF 
2.8203315+01 APO 
6,9725705+03 PER 

-3.2403800+03 OZMP 
7 ,6097597+01 AZMP 

-3.2403800+03 OZME 

2.7013025+03 OZM 
3.4446545+03 ARGM 
2.5341771+02 DES 

-5,0439466+01 RP 
2 ,4801701+05 TFP 
3,1079049+02 MTA 

9,4Ql9497-0 l PX -2,%68943-01 PY -8,5859674-01 Pl 
3.4537722-01 SXO C.0000000 SYD 0 .0000000 SZO 

9.6803047+02 
- 5.54l~40bf-0l 

3.1298500+02 
-8.5014731+01 

l .OOO b~ .1:: 1+02 

- 1. 544620>+0 l 

2.2826283+03. 
1.0406141+02 

2.282b60&+0J 
-9.0470226+01 

-1.15472.50+02 
1.1774396+ 02 

- 1.1547256•0 £ 

1. 314!:1'17 8+03 
3.81Bi739+0l 

-1.7114659+01 

3.53511894+::1'.:) 
2,569oi28+JO 
3,6000000+02 

-4.1807535-01 
0. 0000000 

FEB. 1971, 20 HRS., 19 MINS., 60.000 secs. G.M.T. USNM USFT I StC 

CAYS, 23 HRS., 5t'.f MINS., 5c.c;c;<; SECS. G.E.T. 

.20985526119488616+002 

.73905893568009311+000 
• l ~002128 l821l35Cl+C02 
.38140194268030769+000 

RAGR .763795197Jj6lli+OOl 

XL -1.1558786+05 YL 
RL 1,1755760+05 OECL 

-2. 0145853+04 lL -7.30,2829+03 DXL 3,4161358+03 DYL 
3,8853201+03 PTHL 

l,6103486+03 DZL 
- 7,1829478+01 AZL 

9.1241757+02 
-5. 5612576+()1 

SELENOGRAPH!C 
XS 1.1271706+05 

ALTS 1.1661911+05 
LTS -3,1719932-01 
LIN 1.6763818+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 5.3476659+04 y 
1,0369433+05 DEC 

GEOGRAPHIC 
XG 8,2833412+04 VG 
ALT 1.0025326+05 LAT 

EARTH- ~OON PLANE 
XMP -9,3138266+04 YMP 
RMP l,0369433+05 DEMP 
XME -9.3138266+04 YME 

PLANETARY COORDINATES 

- 3.5632671+00 RAL -1,7011321+02 VL 

-3,3372671+04 ZS 
- 4,6680978- 01 LONS 

1.0521802+02 LTE 
-1,8623167+01 LAP 

7.2272757+04 z 
2,9884691+01 RA 

-3.4953250+04 ZG 
2.9890198+01 LON 

-4.4644131+04 ZMP 
5.0912925+00 RAMP 

-4 .4644131+04 ZME 

-9. 5777439•02 
-l.6492689+01 

6.3528329+00 
1.5128510+01 

5.1666333•04 
5.3501213+01 

oxs 
VRS 
LNE 

OP 

ox 
v 

5,1666332+04 DXG 
3.3712169+02 VE 

9.2021381+03 OXMp 
-1.5439012+02 VMP 

9.2021381+03 OXME 

-4 .4132773+03 DYS 
4,8177427+03 PTR 

-1,7440121+02 DSMP 
-3.6915692+03 VT 

1.7018624+03 DY 
5.1250706+03 PTH 

-1,0911131+04 DYG 
308968432+04 PTE 

- 4,0471176+03 OYMP 
5.1250706+03 PTMP 

-4.0471176+03 CYME 

-1,9104526+03 DZS 
- 5,0017843+01 AZR 

1.0394589+00 RSMP 
3,0956358+03 SEASV 

4.2959315+03 
7.6169043+01 

DZ 
AZ 

- 3 . 7343950+04 DZG 
7.3369602+00 AZE 

-3·1418056+03 DZMP 
7.6169046+01 AZMP 

-3. 1418056+03 DZME 

2.89480b7+0i: 
-8.5193000+01 
9. 9525456+0' 

-l,577Blb8+0l 

2.216~769+03 
1. 043l 106+JZ 

2,217U23b+Q3 
-9.04496't5+Jl 

-1. 2746009+02 
l.17N623+l2 

- 1. 274b009+0.( 

.... 

( 

... 

.. 

L 



.. 

... 

~ 

XM 
RM 

XSUN 

t.6906452+05 YM 
2.0149883+05 DEM 
5.3606972+07 YSUN 

9 .2418610+04 lM 
1.7017858+01 RAM 

-5. 39850 93+0 7 ZSUN 

GEOCENTRIC nSCULATING ELEMENTS 
SHA 1.2579 213+05 ECC 9. 71 Gl29b-<Jl INC 

VH - l.5SQ4H3 C'+'l1 RNMP 3.St65bl5+0l APMP 
TA t. h369260+()2 EA 7.qse~~34+0l MA 

GEOCENTRIC UNIT VFCTORS 
WX -4.8~87412-01 wY 
QX 8.2208446-01 QY 

-2.4107583-01 
-4. 52 478h5-f)l 

•••••• CSM I EA RTH REF. /PHASE 63- 61 
MfAN-OF-fPOCH 1971 

WI 
Ql 

,25000 00000 00000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
ROXYZ 

SELENOCENTRIC 

.l5815J9300223•28 0+002 

.2e1q5z94440134469+oon 

5.89726 15+04 OXH 
2 .8663089+01 LOH 

-2. 3409206+07 RAS 

3.2846753+01 RAN 
5 .4 9 10913+00 INMP 
2.4A l74 83+C l .SLR 

A.4012427-01 PX 
3.4560 113-01 sxo 

227 

- 1. 7142735+03 DYH 
3 .1228357+02 VM 

-4.5201357+01 LOS 

-6.36 10802+01 APf 
2.8222056+01 APO 
6.%70H8+03 PER 

2.6855829+03 OZM 
3.4428133+03 ARGM 
2.3841912+02 OES 

-5.0418339+01 RP 
2·4805 094+05 TFP 
3.1084806+02 MTA 

-2.9682222-01 PY -6.5857176-01 PZ 
0.0000000 SYD 0.0000000' SZO 

1. 3045594+03 
3·8762276+01 

- 1.7102808+01 

3.5331<70+03 
2.5709.159+00 
3.6000000+0< 

-4.1803230-01 
0. ooouuoo 

FEB. 1971, 21 HRS., 19 MINS., 6C.OOO SECS. G.M.T. USNM USFT I Set 

DAYS t HRS •• 59 MINS., 5c.999 SEtS. G. E. T. 

.2171705 68 75790 068+002 

.72412420859070532+000 
.15378159088290207+002 
• 37076318 644 7660 l 7+000 

RAGP .9142C5867uo94cl+J J< 

XL -1.1357420+15 YL 
RL 1.1538726+05 OECL 

-l.921295b+Qt. Zl -6. 7 8 ll8t-i0+0 3 OXl 3.3818806+03 DYL 
3o8l418o0+03 PTHL 

1.5395011+03 Dll 
- 7.2400817+01 Al l 

8.607::>1(17+;.12. 
-~.580!939+01 -3.3691531+00 RAL -t.7039837+02 Vl 

SELENOGRAPHI C 
XS . 1.1 0 11758+~5 

ALTS 1.1444976+15 
LT S -J.1597845-11 
LIN 1.6764471+02 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

5.4466129+04 y 
1.0660827+05 DEC 

GrnGRAPHIC 
XG 7. 3418 no+04 VG 
ALT l.0316718+05 LAT 

EARTH-~CON PLAN E 
XMP . -«.5967i73+04 YMP 
RMP l .Qh60827+:>5 OE:-.4P 
XMI:: -9.5967tJ73+04 YM ': 

PLANETARY CDUROINATES 
XM l. l-804132+'."JS YM 
RM 2 .0l602 7bt-'.)5 UtM 

XSUN 5.3650698+07 YSUN 

-3.4463152+04 ZS 
-3,9396206-J l LONS 
1.0471101+0~ LTE 

-l.92C7784+0l LAP 

7. 4 7 <.; 210 l +04 
209787505+01 RA 

-5,63C3587+04 ZG 
2.97~2851+01 LON 

-4 .5~22035+04 ZMP 
409092574+00 RAMP 

-4, 55 22035+04 ZME 

9.40C5057+04 ZM 
L.72377 82+0 1 RAM 

-s. 394909.0+07 l SU' 

GEOCENTRIC OSCULATING ELEMENTS 
Sf\A 1·258n86+05 ECC ~.7194152-01 INC 

VH -1.5878347+03 PN~P 3,45 78536+ 01 APMP 
TA lob40B912+02 E~ R.096b260+1) 1 MA 

GEOCENTRIC UNIT VECTOFS 
WX -4.86 13068-0 1 WY 
QX 8.2 188140-0 1 QY 

-2.4083175-01 
-4.52660 18-01 

****** CSM I EARTH REF. /PHASE 63- 62 
MEAt~-OF-E POCH 1971 

wz 
QI 

,26000000000000~+002 Hk5. FRO M LAUNCh 

RES!ART COORDINATES ( ER ANO EP/HR I 

RXYl 
ROXYZ 

S El F.NOC ENTR l C 

.1609191727169~072+002 

.27181 2~3 7 940337•2•000 

-7.9338903+02 
-1.7378391+01 

6. 3 774526+00 
l. 30 A3085+0 l 

5 . 29613 58+04 
5. 3936630+01 

oxs 
VRS 
LNE 
o• 

ox 
v 

-4.362 137\+03 DYS 
4.7157372+03 PTR 

-1 , 7436817+02 OSMP 
-3 .6 356656+03 VT 

l ,f 389093+03 DY 
5.0047310+03. PTH 

- 1.7714877+0 3 ozs 
-5.0440571+01 AZR 

1.0356387+00 RSHP 
3.0033503+03 SEASV 

4.2091204+03 
7.6230844+01 

DZ 
AZ 

2.678~787+0<' 

-8.5360963+01 
9.898tU29+Ul 

-l.~089.:lU9+ul 

2. l 55 1J70+ 0J 
l .O't54ti't 7+ 0£ 

5 .l 9b l356+04 
3.225 16C'l4+02 

DXG -2.0779631+04 OYG -3.4272980+04 DZG 2.1551037+0> 
VE 4.Cl3el•7+04 PTE 6.055 7986+00 AZE -9.043l03o+ul 

q. l2J31 23+03 DX~P 
-1 .54 62283+02 VMP 
•. l 233 123+n 3 DX~f 

5.9 7425~4+04 DXM 
2.9223505+01 LD~ 

-2 .33 Q35~4+07 RAS 

3.2655036+01 RAN 
5.4<::17418+00 JNMP 
2.5966867+0 1 SLF 

-3.9673802+03 DYMP 
5.0047310+03 PTMP 

-3.9673802+03 CYME 

-l.7429713+03 DYM 
2.~7802S2+C2 VM 

-4 .51568~9+01 LOS 

-6.3645937+01 APF 
2.P24250l+Ol APO 
6.9609090+03 PER 

-3.0476344+03 DZMP 
7.6230846+01 AZMP 

-3.0476344+03 OZHE 

2.6696193+03 DIM 
3 .4409741 +03 ARGH 
2.2342052+02 DES 

-5.0395333+01 RP 
2.4808574+05 TFP 
3 .1090~7 2+02 HTA 

~.40:456~-0l PX -2,9696452-0 1 PY -8.5654460-01 Pl 
3.4584638-01 sxr o.ocooooo SYD O.OOOOO)Q szo 

-l .3 83905Z+U£ 
1.17647<' l+J< 

-1. 3 83<,J SL+O, 

l. 294'tU~~+IJJ 
3.934.l.LOt:+vl 

-1. 7090947+01 

3.529977H+J.) 
2 .572~13l+JO 
3.600Uu00+0£ 

-4. l 79b7 i:;-Jl 
o .ooquuDu 

F EB. 1971, 22 HRS.' 19 MINS., 60.0C:::> secs. G.M.T. USNH USFT I St<; 

OAYS, HRS., 5c MINS., 5c;.9qq SECS. G.F..T. 

• 2243 400h403 76 3 7 ~ 9+002 
.10q~853~976874892+000 

.1574385043bb95l~O+C02 
• 360 71 239 1657730 36 +coo 

RAGR .10646)e5367bl7 l+JJ3 

XL -l.1157970+05 YL -1.8320751+04 lL -h.20~ 65QZ+03 DXL 3.3513622+C3 DYL 
3.7498613+03 PTHL 

1.4729402+03 DZL 
-7.2966422+01 4ll 

fl.125757'1+.J~ 
-5. 596.::.o60+J J. RL l.l324R35•05 OE:CL -3.1~17364+00 RAL -1.70675?6+02 VL 

SELENOGRAPHIC 
XS l. ~175474<H'l'l 

ALTS t.1 2 .n~8~+1)5 

LT S -3.1475748-01 
LIN l,6"04122+02 

GEUCENTO IC 

vs 
L• TS 
L~S 
LAN 

x 5.5419493+04 y 
R lo0'145551+05 OEC 

GEOGRAPHIC 
XG 5.8389838+04 Y5 
ALT l.0601441+05 LAT 

EART"-~ 00~ PLANE 
XMP -Q.8759~2 1+ 04 Y~P 

RMP l .C945~51+".l5 OE"1P 
X~E -9.8759621+:')4 VM E 

PLANFTARY COORDINATES 
X"4 l .6699 9 19+<}5 YM 
R"4 7..0170689+!)5 llEM 

XSUN 5. 3694395+07 YSUN 

-~.5472721+04 lS 
-3.2443636-01 LONS 

t.042 0400+02 LTE:: 
-l.Q7f62J4+0l LAP 

7. 7261227+0:. 
2.Q604 0l8+0l RA 

-7.5)41613+04 ZG 
2.9b'<9225+01 LON 

-4.6317993+04 ZMP 
4.73l5Q34+00 RAMP 

-4.t>3179"13+04 Zl~E 

Q.55 81979+04 Z"1 
1 . 745~923+0 1 RAM 

-5.3•13oeo+o1 zsu~ 

GECCENTRIC OSCULATING f LEMENTS 
SMA 1.2582399+05 ECC 9 .71972 54-0 1 INC 

VH -l.6155367+03 RNMP 3.3991697+0 1 APMP 
TA l.6446542+02 EA ~.2308364+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.864 1091-01 WY 
QX 8.2166059-01 QY 

-2 .4056814-01 
-4.5285622-01 

•••••• CSM I ~ ARTH ~EF. /PHASE 63- 63 

wz 
QZ 

-~.4126337+02 

-1.82"..42~4+0 l 
b.4013922+('10 

-l .63fi4556+02 

oxs 
VRS 
LNE 

OF 

-4.3139637+03 DYS 
406208681+03 PTR 

-1.7433569+02 CSMP 
-3.~.e536t9+03 VT 

-1.6372617+03 DIS 
-5.0887397+01 AZR 

l .0318172+00 RSHP 
2.9150564+03 SEASV 

;.42?0 774+0 4 
S.4348 llq+ Ol 

llX 1.5799097+0 3 OY 4. 1203543+03 DZ 
V 4.89071".3+03 PTH 7.6284010+01 Al 

5.4220772+04 
3.0 7€0646+0 2 

OXG -2.9739743+04 OYG -2.8555642+04 DlG 
Vt 4.1282848+04 PTE 6.6087881+00 AZE 

q.03 ~ 2913+03 OXMP 
-l.5487355+02 V~P 

9. IJ 382913+03 OXME 

6 .05 0 6424+04 DXM 
2.9 7846~1+01 LO~ 

-2.3377969+07 RAS 

3.2864190+01 RAN 
5.4G22541+00 INMP 
2.7119496+01 SL~ 

8.3905917-01 PX 
3·4611432-0l sxo 

-3 .6923481+03 DYHP 
4.6907184+03 PTHP 

-3. 8923481+03 DYME 

- 1.7714525+03 OYM 
2.P33230 1+02 VM 

-4.5116426+01 LOS 

-6.3684012+01 APF 
2.8264762+01 APO 
6.9542133+03 PER 

-2.9711665-01 PY 
0.0000000 SYD 

-2,9574876+03 OZHP 
7.0284010+01 AlHP 

-2.9574876+03 DZHE 

2.6534141+03 OZM 
3.4391369+03 ARGM 
2·0842192+02 DES 

-5.0370335+01 RP 
2 .4812145+05 TFP 
3.1096652+02 HTA 

-9.5951511-01 PZ 
0 . 0000000 szo 

2.4BOl~.1'1+J£ 

-P.. -~51'1:>17+01 
c;.8'+5 .. UiJ+IJl 

- l .638l3 8Y+Ol 

2.0967147+;.;3 
1.0477 !:11'-J+V.2. 

t: .0967570+()~ 
-c..04l.H81+Jl 

-l .4d~93J~+1Jl 
lo l 78'17;,H+J, 

-l.48311.:l3~+0.c: 

1. 2d4l .,b9+0) 
3.9919:111i1+Cll 

-1. 70 7'11J79+J i 

:;.52b:> 2b'i +.J3 
2.574.i!tt9b+JO 
3. 600iiOvO+D 2 

-4.179:>9~7-0l 
o. 000000\) 



MEAN-OF-EPOCH 1971 

.270000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

RXYZ 
RDXYZ 

.16358902143339386+002 

.26226345259255879+000 

SELENOCENTR IC 
XL -l,0960228+05 YL 
RL 1.1113773+05 DECL 

SELENCGRAPHIC 
XS 1.0500518+05 

ALTS 1.1019923+05 
LTS -3.1353673-01 
LIN 1,6822880+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

5.6338971+04 y 
lo 1223940+05 DEC 

GEOGRAPHIC 
XG 3,8499145+04 VG 
ALT l.0879828+05 LAT 

EARTH-~OON PLANE 
XMP -1.0151531+05 YMP 
RMP 1.1223940+05 DEMP 
XME -1,0151531+05 YME 

PLANETARY COORDINATES 
XM l.6594125+05 YM 
RM 2.0lRll23+05 OEM 

XSUN 5,3738063+07 YSUN 

-l.74667~9+04 ll 
-3,0006105+00 RAL 

-3,6404075+04 ZS 
-2,5799789-01 LONS 

1.0369700+02 LTE 
-2,0359017+01 LAP 

7.9662424+04 z 
2,9603972+01 RA 

-8,9672646+04 lG 
2.9609031+01 LON 

-4. 7034722+04 ZMP 
4,5724034+00 RAMP 

-4,7034722+04 ZME 

9,7149223+04 ZM 
1.7672257+01 RAM 

-5,3877000+07 lSUN 

SEOCEN TRIC OSCULATING ELEMENTS 
SMA l. 25R4045H5 ECC 9,7200618-01 INC 

VH - l,6426363+03 RNMP 3.3405065+01 APMP 
TA l,6482350+02 EA 8.3615825+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8671628-01 WY 
OX 8.2142098-01 QY 

-2.4028395-01 
-4. 5306749-01 

Wl 
Ql 

•••••• CSM I O'AR TH REF, /PHASE 63- 64 
MEAN-OF -E POCH 1971 

.2aooooooooooooo+oo2 HRS. FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

RXYZ 
ROXYZ 

.16616627790 549 727+002 
,25327517698472155+000 

SE LENOCENTR!C 
XL -1,0764007+05 YL 
RL L ,0905258+05 OE:L 

SE LENOGRAPHIC 
XS 1.024892 4+05 

ALTS L.0811409+05 
LTS -3 .1231557-01 
LIN l.6840839+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 5.7226562+04 y 
L, 1496295+05 DEC 

GEOGRAPHIC 
XG 1·4A98568+04 YG 
ALT L.1152182+05 LAT 

EAR TH-~CON PLANE 
XMP -1,0423650+05 YMP 
RMP 1,1496295+05 OEMP 
XMf -l,0423t50+05 YME 

PLANETARY COORDINATES 
XM 1·6486663+05 YM 
RM 2.0191574+05 OEM 

XSUN 5 ,3781702+07 YSUN 

- 1,6648880+04 ll 
-2,8254021+00 RAL 

- 3.7259684+04 zs 
-l,9443392-01 LONS 

L.0310002+02 LTE 
-2,0926557+01 LAP 

a. 2051111•04 
2.9517076+01 

l 
RA 

-9. 892618 7+04 ZG 
2,9522006+01 LON 

-4,7674730+04 ZMP 
4.4159087+00 RAMP 

-4, 7674730+04 ZME 

9 .870665 7+04 ZM 
1.7886769+01 RAM 

- 5.3840912+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,2585725+05 ECC 9,7204261-01 INC 

VH -l,6691752+03 RNMP 3,2818658+01 APMP 
TA l. 65 16512+02 EA 8,4891019+01 MA 

GEOCENTRIC UNIT VECTORS 
wx -4,8704837-01 ~y 

QX 8,2116151-01 QV 
-2. 3997799-01 
-4.5329472- 01 

•••••• CSM I EARTH REF, /PHASE 63- 65 
MEAN-OF-EPOCH 1971 

wz 
Ql 

,29000~000000000+002 HRS , FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

228 

FEB. 1971, 23 HRS., 19 MINS., 60.000 secs. G.M,T. USNM USFT / . SEC 

DAYS, HR S.' 59 MIN S .. 59, 999 secs. G.E,T, RAGR . 121502720650596+003 

.23137038800368487+002 

.69628026310438814+000 

-5 ,8176819+03 OXL 
-l,709451A+02 VL 

-5.0044178+02 
-L.9 120838 +01 

6,4246508+00 
-1.6455517+02 

oxs 
VRS 
LNE 

OR 

. 160997603790336 92•002 

.3511913795570365 1+ 000 

J,3241744+03 DYL 
3,691654 7+03 PTHL 

-4.2683261+03 DYS 
4.5325014+03 PTR 

-1.7430377+02 CSMP 
-3.5400782+03 VT 

L.41030l8t03 DZL 
-7,3524446+01 AZL 

-1.5073866+03 ozs 
-5, 1356166+01 AlR 

L.0279935+00 RSMP 
2,8304442+03 SEASV 

7.6761208+02 
-5,61557<!+01 

2.2966823+02 
-e.5669'tl4+0J. 

9, 791;941+01 
- L ,6656349+0 I 

5.5446504+04 
5.4738012+01 

DX I,52446 0 1+03 OY 4.0472717+03 OZ 2,0413719+03 
V 4,7824246+03 PTH 7,6329390+01 Al L,0499l5<;+0 l 

5,5446504+04 
2.9323529+02 

DXG -3,7077747+04 OYG -2 ,0472719+04 OZG 2,Q414003+Qj 
VE 4,2403525+04 PTE 6,2915627+00 AlE -9,039799l+JI 

8.9475920+03 DXMP 
- 1,5 514047+02 VMP 

8,9475920+03 OXME 

6, 1 264 187+04 OXM 
3.0346559+01 LOM 

-2.3362331+07 RAS 

3,2874278+01 RAN 
5,4926059+00 INMP 
2.82<9337+01 SLR 

-3,82 15073+ 03 OYMP 
4.7824246+03 PTMP 

- 3.~215073+03 OYMf 

-1,7997144+03 DY M 
2,6884384+02 VM 

-4.5073970+01 LOS 

-6.3 7251Sl+Ol APF 
2.8288936+01 APO 
6,9468925+03 PER 

-2.8 710340+03 OlMP 
7. 6329392+ 01 AZMP 

-2,8710340+0 3 DZMf 

2,6369699+03 OlM 
3,4373021+03 ARGM 
1,9342331+02 DES 

-5 ,03432 25+ 01 RP 
2,48 15814+05 TFP 
3,1102754+02 MTA 

8,3986361-01 PX -2,9727901-0 1 PY -8,5848 323-0 1 PZ 
3 ,4640639-01 SXO 0 .0000000 SYD 0 .0000000 SZO 

- 1. 5757751+02 
l. l 794714+J 2 

-1.5757751+02 

l. 2737598+0J 
4,0497226+01 

-1,7067203+01 

3.5227559+03 
2. 5762709+00 
3.6000000+0 2 

-4.178•960-Jl 
o. 0000000 

FEB. 1971, HRS., 19 MINS., 60 , 0 00 SECS, G,M,T, USNM USFT I Sec 

DAYS , HRS., 59 MINS,, 59,099 SECS. G,E,T, RAGR .136543 78702 292 1+)03 

.23826 7 5993 15231 45+002 

.68325 43578323 0679+000 

-5,3754839+03 OXL 
- 1,71 20 763+ 02 VL 

-3. 7007055+02 
- 1. 9978596+0 1 

6.44722<14+00 
-l.64A9152+02 

5.6640284+0 4 
5,5108332•01 

oxs 
VR S 
LN E 

DR 

OX 
v 

. 16446392950024853+002 
.34214 984 70369 7970•0 00 

3,2 99 968 7+03 UYL 
3·6389741+03 PTHL 

-4 .2 2485 76+03 DYS 
4,4500851+03 PTR 

-1, 7427 24 1+02 DSMP 
-3, 4992852+03 VT 

L,4722139+03 DY 
4.6793224+03 PTH 

L.3512668+03 Dll 
-7,4073215+01 All 

-1.3815220•03 ozs 
-5, 1844892+01 AZR 
1. 0 241688+00 RSMP 
2,7492291+03 SEASV 

3 ,9715559•03 
7 .6367746+01 

oz 
Al 

5.6640282+04 
2.7956454+02 

OXG -4,21689~2+04 DYG - 1.0496768+04 OZG 
VE 4,3501 28 1+04 PTE 6.0004662+00 AZE 

8,8516718+03 OXMP 
-1.5542203+02 VMP 

8,851671A+03 DXME 

6,2015768+04 OXM 
3.0909212+01 LDM 

-2,3346682+07 RA S 

3.2885 364+01 RAN 
5,4927937+00 INMP 
2.94 18345+01 SLR 

8,3975857-01 PX 
3.4672419-01 sxo 

-3 .7544171+03 OYMP 
4.67932i5+03 PTMP 

-3,7544171+03 DYME 

-1,8277549+03 OYM 
2,54 36543+02 VM 

-4.5031520+01 LOS 

-6. 3 7 69654 +O l APF 
2,8315153+01 APO 
6,9389093+03 PER 

-2,7879821+03 OZMP 
7,6367748+01 AZMP 

-2,7879821+03 OlME 

2,6202891+03 OlM 
3 ,4354700+03 ARGM 
1.7842469+02 DES 

-5,0313874+01 RP 
2.4819587+05 TFP 
3.1108985+02 MTA 

-2,9745195-01 PY -8,5844886-01 Pl 
0,00000 00 SYO 0,0000000 SZO 

7.25546lo+O< 
-5.6321967+01 

2.l26til51+02 
-e . 58ll<:92+01 

9. 738U6&2+1.h 
-L,t9157o5+ul 

1. 9888l61+03 
l,05201os+o2 

L ,988ti002+03 
-9.0383469+Jl 

-1. 660:>568+02 
l. l 7S9b1HHJ £ 

- l.6b0.:J5b8+-0 4:: 

l. 2632700+ 0> 
4 .107432 5•0 l 

-L,7055317+01 

3.5186409+03 
2.5784757+JO 
3.6000000•02 

-4.1783714-01 
0.0000000 

FEB, 1971, HRS., 19 MINS., 60,C OO SECS, G,M,T, USNM USFT I StC 

DAYS, 4 HR S, , 59 MINS., 59.9 99 SECS. G.E.T. RAGR ,151584854595 246 +; 03 

RXYl 
ROXYl 

·16865618962175756+002 
.24478652059276359+000 

• 24503 7 2454 79597 21 +002 
,67075973232045623+000 

.16784205253374839+002 
,33354403717871445+000 

SELENDCENTRIC 
XL - L,0569140+05 VL 
RL L.0699039+05 DECL 

SE LENCGRAPHIC 

-L.5664938+04 ll 
-2,6557574+00 RAL 

-4,9574121+03 DXL 
- 1 , 7146328+02 VL 

3,2784435+03 DYL 
3.5912971+03 PTHL 

1.2955541+03 Dll 
- 7.4611250+01 All 

6. 8612209+02 
-5.648<!05+01 

... 

... 

• 



-

Af 

,,. 

(. 

L 

XS 
ALT S 

LTS 
LIN 

9,9998498+04 YS 
\, 0605189+05 LATS 

-3,1109479-01 LNS 
l oo 85R077+n LAN 

GEOCENTRIC 
x 5.6084071+04 y 

1, 1762 892 +05 DEC 

GEOGRAPHIC 
XG - i.0 9290Q8 + 0 ~ YG 
ALT l.141 R7 77+0~ LAT 

EARTH-~OON PLANE 
XMP - l ,069245 1+?5 YMP 
RMP 1.1762 89 2+0 5 UEMP 
XME -1.0692451+05 YME 

PLANETARY COORDINATES 
XM l,6377 547+05 YM 
R• 2,02? 2Q42 +0 5 OF.M 

XSUN 5 ,38253 12+0 7 YSUN 

-3,8041836+04 ZS 
- 1,335 4 839-0 1 LONS 

1.0268304+02 LTE 
-2, 148921~+01 LAP 

a. 43 8919B+04 
2,9433109+01 

l 
RA 

- 1.01eol 92+05 LG 
2,9437919+01 LON 

-4.8240 3 bl +04 lMP 
4,2H4295+00 RAMP 

-4. 8240361+04 ZME 

1,00254 14+05 lM 
1.80 9943 7+01 RAM 

-5.3804796+07 ZSUN 

GEOC EN TRIC OSCULATING ELEMENTS 
S~A 1. 25814 4 3+?5 ECC 9 .72 08 19 7-0 1 INC 

VH - 1.09519 11'+'11 RN"IP "\.??1(J4f. A+Ol A. PM P 
TA l, h549 180+02 EA 8,6 136072+0 1 MA 

GEOCE NT RIC UNIT VECTOR S 
WX -4,8740993- 01 WY 
OX il,2088~, 67-0l QY 

-2 . 3904898-01 
-4.5353873-01 

Wl 
QZ 

•••••• CSM I EAR TH ~EF, /PHAS E h3- 66 
~EAN-OF-EPOCH 197 1 

.300000000000000+002 HRS, FkOM LAUNCH 

RESTART COORDINATES ( ER ANO E'IHR l 

RXYl 
ROXYl 

.1710635240 1692825+002 

.23675276280 72 6096+000 

SELENOCE NTRIC 
XL - 1 ,037 5475 +05 YL 
RL 1 .0494886+?5 OECL 

SE LENUGP APHI C 
XS 9, 7531928+04 

ALT S 1, 04010.3 7+05 
LT S -3 ,098 7421-01 
LIN 1,6874 664+02 

GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

x 5089 13141+04 y 
R 1.20 23982+0 5 DEC 

GEOG RAP HIC 
XG -3.7266053+04 YG 
ALT l,16n 966 +05 LAT 

EARTH-MCON PLANE 
X"1P -1. )958r)4Q+ •J5 YMP 
RMP l .2023Q82+05 OEMP 
XMF. - 1. 0958049+')5 YME 

PLANtURY COORDINATES 
XM 1.62 6 6789+')5 YM 
RM ;,0212 526 +05 OEM 

XSUN 5.3868 892+07 YSUN 

- 1. 511 3082+04 ZL 
-7,49 13480+00 RAL 

-l . 87 52649 +04 ZS 
-1. 51b2924-0 2 LONS 

1.02 17 608+02 LH 
-2. 20473 1 0+0 1 LAP 

e.6678442+04 z 
2 .Q 35 18tO+Ol RA 

-9. 79 54842 +04 lG 
2.935 655 7+01 LOI\ 

-4.8 7 33 7S ~+04 ZMP 
4 .12336 64 +00 RAMP 

-4.8 73 3 7 85+04 ZME 

l.Ol7 Ql 52+05 lM 
l.f:! 3 102 44+0l RAM 

-5,37 68650+0 7 ZSUN 

GEOCF.NTRJC OSCULATING ELEMENTS 
SMA 1.2 589198+05 ECC S. 7212446-01 I NC 

VH -1,7207178+03 PNMP 3.1646481+01 APMP 
TA 1 .65604 87+0 2 EA ~ .73 528Q2+0 l MA 

GEOCENTRIC UNIT VECTOFS 
WX -4.a77cq12-01 WY -2 . 3929562-01 
QX 8.2057780-0 1 QY -4. 5HW 1H3-0 l 

•••••• C SM I EA~ TH REF. /PHASE 63- b 7 
MF.AN-OF -E PUC H 197 1 

h l 
QZ 

, 306018 8040230 42+002 HRS, FRUM LAUNCH 

RESTART CO ORD IN ATES ( ER AN O ER/HR I 

RX YZ 
JdJXYZ 

SELENOCENTP I C 

.17247447760662679+002 

.23212°16524498687+000 

- 2. 4937929+02 oxs 
-2;oe2eo19+01 VRS 

b,4691266+00 LNE 
1.1391032+01 OR 

5. 7 8"368 7i;0 4 
5, 5400 830+01 

OX 
v 

229 

-4, \832438+03 DYS 
4,3731357+03 PTR 

- 1,7424162+02 OSHP 
- 3,4625403+03 VT 

1. 4228718+03 DY 
4,580S524+03 PTH 

5. 7 803687+04 
2 .6387598+02 

OXG -4,4528820+04 OYG 
VE 4,4577091+04 PTE 

8. 7 00 93 82+03 OXMP 
- \,5571688+0 2 VMP 

8, 7509382+03 OXME 

6, 276I I 00+0 4 OXM 
3 .1•726 24+0 1 LOH 

-2,333 1020+07 RA S 

3,28,7522+01 RA~ 
5,4927954+00 INMP 
3.0566481+01 SLR 

- 3,6 906960+03 OYHP 
4.5809524+03 PTHP 

-3,6906%0+03 CYHE 

-1,8555717+03 OYM 
2.3988777+02 VM 

-4. 4989076+01 LOS 

-6, 3817600+0 I APF 
2.B:H3536+01 Aro 
6.9 3022 23+ 03 PER 

- 1.2593681+03 ozs 1.9692015+02 
-5 ,2351714+01 AZR - 8,5945713+01 

1.0203408+00 RSMP 9 , 6846044+01 
2,6711665+03 SEASV -1,7161010+01 

3.8989284+03 
7 ,6399734+01 

Ol 
Al 

\,93879H+03 
1. 0540403+0 2 

7.3617465+02 · DZG 1,938ol 62+0 3 
5.7324132+00 AZE - 9,0370097+01 

-2,7080741+03 OlHP 
7.6399739+01 AlMP 

- 2.7080741+03 DIME 

2, 6033743+03 OZM 
3. 43 36407+03 ARGM 
1,6 342607+02 DES 

-5 ,0282135+01 RP 
2.4023466105 TfP 
3.1115351+02 MTA 

- l.7384b 9J. +0 2: 
l . l 80'tb9b+02 

-l,7384b9l+Oc:: 

1. 2 520 710+0 3 
4,165u815+H 

- 1.704,j423+0 1 

3. 514l65't+Oj 
2.500 <J.2 17+0 0 
306000000+02 

R,3964333-0 1 PX -2. 97635 92-0 1 PY -8,5 841190- 01 Pl -4, 1770<09-0 I 
3,4706949-0I sxo o.oooooco svo 0.0000000 szo o.ooooauo 

f E8, 1971, HRS ., 19 MINS., 60,000 SECS, G,M,T. USNM USFT I S•~ 

OA YS t HRS,, 59 MINS., 59,999 SECS, G,E,T, RAGP , 16662 5921>67571 +JJ3 

.25168442303346304+002 

. 65R 7 53q8548455 7 b0+~0 0 

.1 711361345 51217 79+00 2 
,3253 356 7 29 1309648+000 

-4,56 197 22+03 UXL 
-1.7171249+02 VL 

- 1.37 67613+02 
-2. l t. t.9554+01 

b . 4<; 03424+00 
1.40 83430+01 

oxs 
VR S 
LNE 

OR 

3, 2593366+03 OYL 
3.548 16 33+03 PTHL 

-4 ,1432137+03 DYS 
4,30 12268+ 03 PTR 

- 1.742 1138+02 OSMP 
-3 .4 29 4525+03 VT 

5 . 8938 147+04 
S .57 G704 b+O l 

OX I, 3761740+03 OY 
V 4,4869111+03 PTH 

5 ,8 938 145+04 
2.49 17113+02 

OXG -4,3854707+04 D¥G 
VE 4, 5631855+04 PTE 

8, 645 7502+03 OXMP 
- 1 .so~2 3 e3 +02 VMP 

8 .645750 2 +03 OX~E 

6 .35 ~0120+04 OXM 
3.2036803+0 1 LOM 

-2.3315345+07 RAS 

3,2910831+0) RAN 
i; . 492597 3+CO I NMP 
3.1713097+01 SLR 

6 .3 ~5 171 5-0 1 PX 
3 ,4 7'43<9-C l SXO 

-3.6'!00132+03 OYMP 
4.4869111+03 PTMP 

-3, 6300132+03 CYME 

-1 . 88 316 26+ 03 OYM 
2,2541088+02 VM 

-4,4946639+01 LOS 

-6.38 69221+01 APF 
2.8374226+01 APO 
6.9207870+03 PtR 

-2,978 3134 -0 1 PY 
0 , 0000000 SYD 

1.2 42 9146+03 DZL 
- 7,5137245+01 All 

-l.1406597+03 ozs 
-5,28 7490 1+0 1 AIR 

1,0165116+00 RSHP 
2.5960369+03 SEASV 

6.49ll til 2 +0 2 
-5, 66 3075 2+ 01 

l, 822a48lHOi 
- B.607.:tO<Jb+Ol 

9 .631 2 025+01 
- 1. 7393290+01 

3, 829 1425+03 OZ l,R9!0803+o3 
7,6425941+01 AZ 1. 0560 009 +0 < 

1 .2468140+04 DlG l . 8911Jbo+u ; 
5,4 947939+00 AZE -9,035 7ool+O l 

-2,6 310807 +03 OlMP 
7. 6425 938+01 AZMP 

-2,6310807+03 DIME 

2,5862279+03 OZH 
3,4318145+03 ARGM 
1, 4842 744+02 DES 

- 5 ,0 247867+01 RP 
2,4827466+05 TFP 
3oll21862+02 MTA 

-8,5 837221 - 01 Pl 
0. 0 000000 szo 

- \ , 810H37+u< 
l e l80"Jb9+ :.JL 

- 1.81079'>7+0 < 

l .2419tt41+03 
4. 222bo.98+0 1 

- 1 . 1031;21+01 

3.5Q9JV7.:t+03 
2.5830297+00 
3 .t-OOUOOU+O £ 

-4. l 77 i't'.j;-0 1 
r. OOOvUJO 

f EB. l <:n 1, HR S. , 5; MINS,, 6 , 76 ' SECS, G,M,T, USNM USFT I ScC 

DA YS , 6 HR S., 36 MINS., b.76<1 secs. G.E.T. 

, 25>6281~94502858 5+0C 2 
.65174770972991840+000 

.173 0 798 6777465208+002 
,32057257382378778+000 

RAGR ,175678845007,;9+Ju3 

XL - 1.0 259435+05 Yl - 1,467 5264+04 ZL -4.334286 7+03 OX L 3.2489050+03 OYL 
3.5 242190+0 3 PTHL 

1. 2 126197+03 OZL 
- 7,!'447526+01 All 

t:.279i)lJ.+J, 
-5.b7274ll+JI RL l, 037292 1+15 DECL 

SELENCGRAPHIC 
XS 9.n058639+04 

ALT S 1. 0279072+05 
LT S -3.0913016-01 
LIN 1, 6884358+12 

GEOCENTRIC 

vs 
L4TS 

LN S 
LAN 

x 5.9399064+04 y 
R 1. 2 1785 71+05 DEC 

GEOGRAPH IC 
XG -5,2596924+04 YG 
ALT 1.1834454+05 LAT 

EAR TH-~OON PLAN E 

-2,3947801+0 0 RAL -1,7185954 +02 VL 

-3 .9146926 +04 ZS 
-4.1150426-02 LONS 

1. OUH09r.>+ 02 l TE 
-2,2381134+01 LAP 

s. 8036643+04 
2. 93041 A9+() 1 RA 

-9 .2261920+04 lG 
2,9308822+0 1 LON 

- 7, 45 10258+01 
-2. 2 172 446+0 1 

6.5027831+00 
l.3S60239+01 

5 .960 7556 +04 
5,5992 128+01 

5,960755 5+04 
2.403 13 28+0 2 

oxs 
VRS 
LNE 

OP 

-4.119784 7+03 uvs 
4,2602165+03 PTR 

-1, 7419346+02 OSMP 
-3 , 4111547+03 VT 

DX !, 3492460+03 DY 
V 4.4322460+03 PTH 

OXG -4.1939103+04 OYG 
VE 4,6256904+04 PTE 

- 1 .070 7731+03 ozs 
-5 .3 196984+01 AZR 

1.0142059+00 RSHP 
2,5521497+03 SEASV 

l . 739b63.:!+0,,:: 
-8.614o!>:>:J+Ol 

q.5990'114+-Jl 
- l.75 2 7£'ii+O l 

3,7884171+03 OZ l.8 b3 J 'i 3U+ ~U 
7,6439 137+01 AZ !, 057lo49+JL 

1.9425 243+04 OZG 1.863~ 91>+0; 
5.344636 1+00 AZE -9, 0 350540 +0 1 
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XHP -lolll6405+05 YMP -408996830+04 ZMP 805804312+03 OXMP -305948315+03 OYMP - 205860589+03 OZMP - lo85178J7+02 
RHP 102178571+05 OEMP 4o040130l•oo RAMP • lo5o21396+02 VMP 4.4322460+03 p·r MP 706439144+01 AlMP l.Utl£HbtHU' 
XME - lolll6405+05 VME -408996830+04 ZHE 805804312+03 DXHE - 305948315+03 DVME -205860589+03 DZME -108517831+02 

PLANET~RY COORDINATES 
XM 106199341•05 YH 100271191+05 ZM 60 3941843+04 DXM -108996590+03 UYM 2 05757974+03 OZM l 02354687+03 
R~ 2 0 0218 843+05 DEM 1.8436218+01 RAM 302376735 .•ol LOM 201669789+02 VM 304307170+03 ARGM 4.25730!3+01 

XSUN 503895108+07 YSUN - 5 o 3746882+07 ZSUN -2o 3305905+07 RAS -404921100+01 LOS 1 03940005+02 DES -1o 7024354+01 

GEOCENTRIC OSCULATING ELEMENTS 
SHA lo259J275+Q5 ECC 907215164-0l INC 302919429+01 RAN - 603902157+01 APF -5 00225953•01· RP 3 o506lij54+0:i 

VH -107358587+03 RNMP 301293890+01 APMP 504923753+00 INHP 2o8393A66+01 APO 2.•829931+05 TFP 2.5853958+)0 
TA 106598724+02 EA 606072385+01 MA 302403718+01 SLR 609147290+03 PER 301125854+02 MTA 3 . 6000000+0.l 

GEOCENTRIC UNIT VECTORS 
wx -408805033-01 WY -2 0 3907059- 01 wz 6o39435bl - OI PX - 2o9 7954'7-01 PY -8.5634696-01 Pl - 4 ol 76do25 -0 I 
QX 602038397- 01 QY -4o 5396665- 01 Ql 304768432-01 sxo 000000000 SYD 0 00000000 szo OoOOOOOOU 

TMAX HRMlNAT ION 

"' 

... 

.. 

~--



• 

<I 

... 
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~ 

••• ••• CSM I EARTH Pf F. /PHASE 51-
MEAN-OF-EPOCH 1971 

.30601~604023042•002 HRS. FROM LAUNCH 

231 
TABLE XI.- TRANSLUNAR COAST - Continued 

(b) .. Hybrid transfer midcourse maneuver 

HB. 1971, HRS., 56 MINS., 6.769 SECS. G.M,T. 

DAYS, 6 HRS., 36 MINS., 6.769 SECS. G.E.T. 

USNM USFT I StC 

RAGR .17567e845o07959+J03 

BURN ELAPSED TIME • 00000000 St CS. 

RESHRT COll<DINATES I ER AND EF./HR I 

RXY l 
ROXYl 

.17247447760~62,79•002 

.23212016524498667•000 
.25502816945028585+002 
.65 17477097299 1 840•000 

.17307086777~65208+002 

.32057257382378778+000 

G04 THRUST ********** ••••••••••••••••••••• 
• ENG INE !GNI T !ON • 

••••••••••••••••••••• 
THETA 

BARC 
-8.4612353•01 BETA 

J.on ooooo DELV 
VRX 
TG O 

l .31937be•03 VRY 
o. ooonoo Fc 

StLENOCENTRIC 
XL -1.0259435•05 YL 
RL 1.0372021•05 DECL 

SELENOGRAPH IC 
XS 9.tiC58639+04 

ALT S 1. 0279 ·?72•05 
LT S -3.09 139\b-n l 
LIN l. oR84356•02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

5.9399004+04 y 
L.ll7857U0 5 DEC 

GEGGRAPHIC 
XG -5.2596924•04 YG 
ALT 1.1834454•05 LAT 

EARTf--~CON PLANE 
XMP -l.lllb 1t05+0S Y~P 
RMP l .2 17 857 1•05 DEMP 
XME - 1 . 111 6405•05 YME 

PLANETARY COORD INATE S 
XM 1. 619934 1+ 05 YM 
RM 2 .0218~43+0? OEM 

XSUN 5 . 3 B95108•?7 YSUN 

1.4243059•02 PROP 
0.0000000 MASS 
3 • 7331346•03 VRl 
0.0000000 GMLP 

-l.4&75264+04 ZL 
-2.3047801+00 RAL 

-3.9146q2b+04 l!:J 
-4. 11 5•426-02 LONS 

1.0187096•02 LTE 
-2.23b l 1 34•0 1 LAP 

E. 8036643+0.:+ 
2.9304189•0 1 ~A 

-9.2261920•04 lG 
2.9308822•01 LON 

-4.899683~+04 ZMP 
4.0401301+00 RAMP 

-4.69%830•04 ZME 

1 .0271191•05 /M 
1.6436216•01 •AM 

-5.3746P.A2+07 ZSUN 

GEOCEN TR I C OSCU LATING ELEMENTS 
SHA l. 259'l275•?5 ECC ~.7215 1 64-01 INC 

VH - L.73 58587•03 RNMP 3. 1293890•01 APMP 
TA L.6598724+02 EA 8.8072385+0\ MA 

GEOCEN TRIC UNIT VE CTORS 
WX -4.8805033-01 WY 
QX s . 2036397-0 1 QY 

BCDY ATTITUDE AND FORCES 
VA 0 .0000?00 MACH 
/lAAT l. 6088554+02 AXIAL 
rX I 1.9941310+04 FET 
RRAT o .noooooo PRAT 
XIX -4.247554 1-0I ETX 
XIV -7.54 11723-01 ETY 
Xll -5.0089927-0 1 ETl 
ALS l .fl.30?316+01 BTS 
ALE! 4. ! 2';780400 1 6HI 

-2. 3907059-01 
-4.53<ib665-0 1 

o . 0000000 
o. 00( 000') 
2 .481 0420+02 
0 . 0000000 

-5.9553572-02 
~. 7535715-01 

-b .!5731 29-01 
-l.~620'176•02 
-l.?4\ 7 2 55+?2 

•••••• CSM I EARTH PEF. /PHASE 51-
MEAN-OF-EPOCH 1971 

Wl 
Ql 

Q 
FNDl<M 
FZF 
YRAT 
Z TX 
/TY 
l Tl 
ALE 

.306024359578223•002 HkS. FkOM L"UN(H 

0.00 00000 TM 
9.7228800+04 MSFL 
1. B254630+0 3 VDX 

-l,\664009+00 GMLY 

-4. 3342667+03 DX'L 
-1.7165954•02 VL 

-7.4510258+01 
-2. 21 72446+0 1 

6.5027631+00 
\. 39~0239+01 

DXS 
VRS 
LNE 

DR. 

1.9946000+04 VELG 
6.3690038•01 SP! 

-2.966922i+Ol VDY 
7. L 2 70B84-0l PLCHNG 

3.2469050+03 DYL 
3.5242190+03 PTHL 

-4. 1197847•03 DYS 
4.2602165+03 PTR 

-1.74 19346+02 DSMP 
-3.4111547•03 VT 

5. 96:'17556+04 
5.5902 128+(11 

DX 1.3492460+03 DY 
V 4. 4 3224 60+0 3 PTH 

5.90 (l7555+0t. 
?.4031328+02 

OXG -4.19~9103+04 OYG 
VE 4.6256904+04 PTE 

b.58043 1 2•03 DXMP 
-l.562l3Gb+02 VMP 

8 .5 8043 12+0 3 DXME 

o. 39 4 1 843+04 
3.2376735+01 

-2.3305905+07 

DXM . 
LOM 
RAS 

3. zo l 9429+01 RAN 
5,4923753+00 INMP 
3.2403 718+01 SLR 

-3.5946315+03 DYMP 
4.4 322460•03 PTMP 

-3.59483 15•03 DYME 

- l .8G965Q0+03 
2.1669769•02 

-4.492 11 00•0 1 

-6.3902157"01 
2.63938~6+0 1 
6 .9 147290•03 

UYM 
VM 

LOS 

APF 
APO 
PER 

8.3Q4356 l -Ol PX -2.979546 7-01 PY 
3.4768432-0 1 SXO 0.0000000 SYD 

0.0000000 
0.0000000 
't .Oti687q 1H02 
o. 0000000 
4.0334724-0 1 

-3. 1 065653-01 
-2.6929643-01 
4. 08 17 2GO+C'f'.I 

ADEN 
FYAW 
DRAG 
I GA 
ALO 
BTO 
GMO 
BTE 

o.ooooooc 
0.0000000 
0.0000000 

- l.27t9 3G4+ 01 
o.oooooco 
4.26866~2-07 

o.oooooor 
1.0022611•01 

AAAP 
AAL T 
FL I FT 
M(,A 
ALLV 
BTLV 
GMLV 
ALM 

7. 3396637+01 TACC 
3.1317300+02 VEX 

-5.5282479+01 VDZ 
0.0000000 TDELV 

1.2126197+03 DZL 
-7.5447526+01 AZL 

-1.0707731+03 DlS 
-5.3196984+01 AZR 

1.0142059+00 RSMP 
2.5521497+03 SEASV 

6.600344l+Ou 
l.007b04J+:)4 

-3. 7930772+01 
o.ooouooo 

6. 279<;1!+02 
-5.6727411+01 

1. 73%632•02 
-e.t-l4t>550+o.i. 

9.5990914+01 
-L. 7527'9 2•0 1 

3.7884171+03 Dl loB63;,93o• 03 
7.6439137+01 AZ 1.057154~+0 2 

1 .9425243+04 DlG 1.8634915+0> 
5.3446361+00 AZE -9 .0350046•01 

-2.5660569+03 OZMP 
7.6439144+01 AZM~ 

-2.5860589+03 olME 

2.5757974+03 OZM 
3.4307170+03 ARGM 
1.3940005+02 DES 

-5 .0225953•01 
2 .4629931+05 
3.1125854+02 

RP 
TFP: 
MTA 

-1 . 85 17837•0< 
1.1e1<068•J2 

-l .8517o37ou2 

l .2354t>b7+iJj 
4.257J013•01 

-1. 7024354+(11 

3 . 5C•6lb54+03 
2.5B53956+0U 
3. 600UUOO+O< 

-6.5834696-01 Pl -4 .l7~b6~5-~! 
o.ooocooq szo c.0000000 

1. 7320566+02 
7.1907515+08 
0 .0000000 

-4. 3798441+01 
-9.3621607+01 

I .6639398+00 
-3. 7470305+01 

L .2321127+02 

AAAY 
APSl 
BK ANG 
OGA 
AL LI 
BT LI 
GMLI 
BTM 

-1. 72437 23+02 
o.oobo oo u 
o. OOOvOOO 
7.296:>133•01 
1.234,447!'.>+0~ 

7 .31900!0-01 
-3.'6317 i71+01 
- l.792 (Jb44+J£ 

FEB. lQ71, HRS., 5t MINS., 8. 7ti 9 SEC..S. G.M •. T. USNM USFT I SLL 

CAYS, t HRS., 3~ ~lf\S., A. 76 '1 sec.s. G.E.T. RAGR o l7 5b8720 l i;5713•J03 

BURN ELAPSED TIME • l S99999°+0 l St:CS. 

RESTART COORDINATES I FR AND Ek/H• I 

R XYZ 
OOXY l 

• 17 2<t 757ti45829l l 07+0')2 
• ?.3 1 \9ll l'-.q 1f152352+/)/1('1 

G04 THRUST ********** 
THET fl 

BARC 
VRX 
TG O 

..................... 
-6.4813291+0! BE TA 

0 .00M00 0 OtLV 
1.3193'::21+').1 V~Y 
(';.OOOO'llJf"' FC 

SE LENDCEN TPIC 

l.423 8~95+02 PROP 
1. 32£'0 l 33+01 MA SS 
3. 7330974003 VRl 
c .oorocory GM LP 

• 25,b3 l 7854993Btn36•0C'2 
• 6~. n r: 29 686 17522 l 7 2•000 

1.2 73826 1•0 2 TM 
9.7 10 1417+04 MSFL 
1. 8254377+03 vox 

- l. l t5 l422+0(' GMLY 

• l 730816454597C>312HC2 
• 319 39383 167340~ 86+COO 

1.9946000•04 VELG 
6. 36 900 36+ 01 SP! 

-2.4493677+0 1 VOY 
7.1359755-0IPLCHNG 

~ .0 167487001 TACC 
3.1317300+02 VEX 

-4.5 333326•0 1 VDl 
4.0198610-02 TDELV 

XL -l.0259329•05 YL -l.4&74857+04 Zl -4.3340774+03 OXL 3.2435197"03 DYL 
3.5146136•03 PTHL 

L.20 26429+ 03 DlL 
RL 1. 0372610• 05 OECL 

SEU NCG • APH IC 
XS 9 .b 0572AQ+fl<t 

AL TS 1.0 278060•05 
L TS -3.C9 13e55-0 I 
LIN l.6~87524+02 

GEOCENTO IC 
x 5.9399506+14 
R 1. 2 178713+05 

GEOGRAPHIC 

vs 
l ATS 

LN S 
LAN 

y 

UEC 

XG -5.2o l ,72t+n4 VG 
ALT 1.1 834596005 LAT 

-2.3946C02+0rJ ~AL .- 1.71 85~68+02 Vl 

-3.9 147 285+04 ZS 
-•. 1125712-02 LUN S 

1.01 8 70 68+02 LT t 
-2.ne2052 •01 LAP 

t-.8037888i'Q .. 
2.9304145+01 RA 

-9.2255525+04 ZG 
2. 9308777+01 LON 

-7.4453tit l+Ol 
-2.2 172910+01 

t>.5027947+00 
1. 3905316•01 

5. 96:Rl68+04 
5.5992307+01 

5.9608 166+04 
2.403M l1002 

DXS 
VRS 
LNE 

DP 

DX 
v 

-4. 1091~69•03 DYS 
4.2479597+03 PTR 

-1.7419344+02 CSMP 
-3.404 1282+03 VT 

1.3438457+03 
4.4191Bb3+03 

DY 
PTH 

DXG -4. 1932219•04 OYG 
VE 4.6257359+04 PTE 

-7.5595569+01 All 

- 1. 0632779•03 DlS 
-5 .325919!+01 AZR 

1.0142033•00 RSMP 
2 .5410771•03 SEASV 

3. 7784307+03 
7o641I080+0l 

Ol 
AZ 
.•f' 

1.9441846+04 DlG 
5.3281561+00 ' AZE 

b .609uiJ£b+\JV 
1. 007c04:H04 

-3. ll0"r 3tlt>+O l 
1.32091;,J+lii 

b.21(.1'1:;~+02 

-~.675..,i)59+.Jl 

1. 713, 701+0< 
-e.b lS'i44'.j+o1 

9.5990623+01 
-1. 75274130 01 

l.856~4Ll+J3 
1.0570)76• 0< 

i.e 5b5 7o7+.J3 
-9.0351.LCJ4+Jl 



EARTH-MOON PLANE 
XMP - 1,1116550•05 YMP 
RMP 1.2178713•05 DEMP 
XME -1.1116550•05 YME 

PLANETARY COORDINATES 
XM 1,6199279•05 YM 
RM 2. D21P849•05 DEM 

XS UN 5.3895 132•07 YSUN 

-4,8997067•04 ZMP 
4,0400541•00 RAMP 

-4,8997067•04 ZME 

1.0271275•05 ZM 
1.8436 332•0 1 RAM 

-5,3746e62•07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2511973•05 ECC 9,7202661-01 INC 

VH - 1,7488826+03 RNMP 3,1281066•01 APMP 
TA 1.6604220•02 EA 8.8429 792•01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8855806-01 WY 
QX 8.1976611-01 QY 

BODY ATTITUDE AND FORCES 
VA 0.0000000 MACH 
MAT 1.6985820•02 AXIAL 
FXI 1,9940329•04 FET 
RRAT 5.6242651-05 PRAT 
XIX -4.2471610-01 ETX 
XIV -7.5413754-01 ETY 
XI Z -5,0089203-01 ETZ 
ALS 6.8306804+01 BTS 
ALE! 401257928•01 BTEI 

-2. 3861569-01 
-4.5495006-01 

0.0000000 
0.0000000 
2.4841356•02 

-3.1066847-03 
-5.9557878-02 

5. 7534804-01 
-8 .1573740-01 
-1.6820987+02 
-1.0417239•02 

****** CSM I EARTH REF. /PHASE 51-
MEAN-OF-EPOCH 1971 

wz 
Ql 

Q 

FNORM 
FZE 
YRAT 
l TX 
ZTY 
ZTZ 
ALE 

.3060299 15133404+002 HRS. FROM LAUNCH 

232 

8.580369 6+03 DXMP 
-1.5621414+02 VMP 

8.5803 696+03 DXME 

o,3942245•04 DXM 
3.2377045.+0l LOM 

-2,3305896+07 RAS 

3.2936920+01 RAN 
5,4485750+00 INMP 
3.2757683+01 SLR 

-3.583279 1+03 DYMP 
4,4191863+03 PTMP 

-3.5832791+03 DYME 

-l.899674 0 +03 DYM 
2.l668Q8 4+02 VM 

- 4.4921077+01 L6S 

-6.3968744+0 1 APF 
2.8433622+01 APO 
6.9C21375+03 PER 

8.3926907-0 1 PX -2.9882186-0 1 PY 
3.•785616-01 SXO 0.0000000 SYO 

0.0000000 
0 .0000000 
4 .05 •538 3+02 

-8.6688565-04 
9,03 36543-01 

-3.1602474-01 
-2.892744 1-01 

4.oa41oc;4+00 

ADEN 
FYAW 
DRAG 
JG A 
ALO 
BTci 
GMO 
BTE 

0.0000000 
0.00000 00 
0.0000000 

- l.2H 9492+01 
0.0000000 

-6.7448118-04 
0.0000000 
1.0024848+0 1 

AAAP 
AALT 
FL !FT 
MGA 
ALLV 
8 TL V 
GMLV 
ALM 

-2,5796531+03 OZMP 
7.6411087+01 AZMP 

-2.5796531•03 DZME 

2.5 7578 79+03 DZM 
3,4307160+03 ARGM 
1,3939172•02 DES 

-5.022486b+O l RP 
2.4673944+05 TFP 
3,0835938+02 MTA 

-1.8630437+02 
lo 1816888+02 

- 1.8630437+02 

1.23546£'/+03 
4. 2573328+0 I 

-1.7024346+01 

3.5000241+03 
2.5437161+00 
3.6000000+0 < 

-8.5795277-01 Pl -4.1 7&78>7- JI 
0. 0000000 S ZO 0, OOOOOuO 

1. 7319106+02 
7 .1908375•08 
0 .0000000 

-4.3800980•0 1 
-9 -3622479•01 

1.8874331+00 
-3.75 1032 5+0 1 

1.2320864+02 

AAAY 
AP SI 
BK ANG 
OGA 
ALLI 
BILI 
GMLI 
BTM 

-1.7241303+ 0£ 
o. 0000000 
o.oOOCiOOO 
7,29b!>IOo+Oi 
1. 2344238•0£ 
7.3287453-01 

-3.631 7097+01 
-1. 792vooo•oz 

FEB . 197 l, HPS,, 56 MINS., 10 .769 SECS. G,M,T, USNM US FT I SEc 

DA YS, f) HRS., 3f': MINS., 10. 7t: 9 secs. G.E.T. RAGR .175695557J03467+0u 3 

BURN ELAPSED TIME • 39999997+0 1 SECS. 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

·17247704639439991+002 
.23026084837769903+000 

G04 THRUST- ********** 
T~ETA 

8ARC 
VRX 
TGO 

••••••••••••••••••••• 
-B,48 13429•01 BETA 

9 .8911704-03 DELV 
1.3193272+03 VRY 
0,0000000 FC 

SE LENOCENTRIC 

1.4234541+02 PROP 
2.6435533+01 MASS 
3 • 73 30601 •03 VRZ 
0 ,0000000 GMLP 

.255 03 530195 769141+002 
,6483094 168 1555 511•000 

2.5476562+02 TM 
0,6974034+04 MSFL 
1 .8254124+03 vex 

-1.161)7974+00 GMLY . 

XL - 1.0259223•05 YL 
RL 1.0372698+05 DECL 

- 1.4674454+04 ZL -4,3338688+03 DXL 

SELENOGRAPH IC 
XS 9,6055938+04 

ALTS 1.0278849+05 
LTS -3.0913779-0I 
LIN 1,6890775•02 

GEOC ENTRIC 

YS 
LATS 

LNS 
LAN 

- 2,3946006+00 RAL - 1.71 85 981+02 Vl 

-3.9147640+04 ZS 
-4,1094749-02 LONS 

1.0187041+02 LTE 
-2. 2382986+01 LAP 

-7.43 96997+0 1 
-2.2 17 3373•0 1 

6,5028058•00 
!.385Q3e9+01 

oxs 
VRS 
LNE 

DR 

. 17 308341659191090•002 

.318 2 135486728 8559 +00 0 

1,9946000+04 VELG 
6. 3690038+01 SP I 

-1,91 1111 8•01 VOY 
7.14782 51- 0lPLcHNG 

3.2381274+03 DYL 
3.50501 95+03 PTHL 

- 4.098 5352+03 DYS 
4,2356929+03 PTR 

- 1. 741934 3+ 02 DS MP 
-3.3970927+03 VT 

4 ,6961096•01 TACC 
3.1317300•02 VEX 

-3,537118 1+0 1 VDZ 
8.0523979-02 TDELV 

1.1926530+03 DZL 
-7.5744660+01 All 

- 1.0557730+03 DZS 
-5,3323032•0 1 AZR 

l.0142014+00 RSMP 
2.5299912•03 SEASV 

6.~17664 3 •) 0 
1. 007bCJ4 3 +04 

-2 .4 269104•01 
2.6435533+01 

6. 1422469+02 
- ~.6791567•01 

l .68bt>'t2t::l+0 2 
-8. 6232775+0 I 

9. 5990329+01 
-1.15275;5+01 

x 5.9399948•04 y 8.8039130+04 l 
2.9304 100+01 RA 

5.960 8778+04 
5.559248 3+01 

DX 1. 3384384+03 OY 3.7684313+03 DZ 1.8496815+03 
R I. 2178854•05 DEC 

GEOGRAPHIC 
XG -5.2624529•04 YG 
ALT 1.1 834737•05 LAT 

EARTH-MOON PLANE 
XMP -1. 1116 695•05 YMP 
RMP 1.2178854•05 DEMP 
XME - 1.1116695+05 YME 

PLANETARY COORDINATES 
XM 1.6199218+05 YM 
RM 2.02 18854+05 DEM 

XS UN 5 ,3895155•07 YSUN 

- 9.2249124+04 ZG 
2.9308733+01 LON 

-4.8997303+04 ZMP 
4.03G9791+00 RA MP 

-4. 89~7 31)3+04 l ME 

1.0271358+05 ZM 
1 ·8436446+01 RAM 

-5.3746642+07 lSU~ 

GEOCENTRIC OSCULATING ELEMENT S 
SMA 1. 2434773•05 ECC 9, 71 90250-0 1 !NC 

VH - 1.7619223+03 PNMP 3.1268236+01 APMP 
TA lo 660n l7•0 2 EA 8.87866 19+01 MA 

GEOC ENTPlC UNIT VECTORS 
WX -4,8900112-01 WY 
OX 8.1914598-01 QY 

BODY ATT lTUDE AND FORCES 
VA 0.0000000 MACH 
AAA T 1.6983 225+0 2 AXIAL 
FX I 1. 994~ 354•04 FET 
RRAT 3.6824408-05 PRAT 
XIX - 4,2464662-0 1 ETX 
XIV -7.54 17321- 01 ETY 
XIZ -5 .005q120-01 ETZ 
ALS 6,8 302348+01 aTS 
ALE! 4.1258 0 53+01 BTE I 

-2-3815924-01 
-4. 5593336-01 

0 .0000001 
o. 0000000 
2.4882604+02 

-2.0512108-03 
-5.9565337-02 
5. 7533221-01 

-8 .1574801- 01 
-1.6821005•02 
-1.0417223•02 

•••••• CSM I EARTH PEF. /PHASE 51-
MEAN-OF-EPOCH 1071 

wz 
CZ 

Q 
FNOR M 
F ZE 
YRAT 
ZTX 
lTY 
lTl 
ALE 

• 3060354 7068 8585•002 HRS, FRUM LAUNCH 

V 4.4061108+03 PTH 

; . • 9608 774+04 
2 ,402969 3•02 

DXG -4. 1925308+04 DYG 
VF 4,6257817•04 PTE 

8.5803 101+03 DXMP 
-1.5621431+02 VMP 

8,5803 101+03 DXMf 

6. 394264 7+04 DXM 
3,2377356+01 LOM 

-2.330~888+07 RAS 

3.2 05 449 7+01 RAN 
504047713+00 INMP 
3,3113194+01 SLP 

8.39 10283-Cl PX 
3,48 02960 -01 sxo 

0.00 00000 
0. 00 00 000 
4.04 ')4162+02 

-5,630H49-04 
S.03397~8-0l 

-3.1656853-0l 
-2 .8923546-01 

4.0f164525+00 

AOEN 
FYAW 
DRAG 
! GA 
ALO 
BTO 
GMD 
BTE 

- 3.5717115+03 DYMP 
4.4061108+03 PTMP 

-3.57 1711 5+03 DYME 

- 1.8 996890+03 DYM 
2, 166818 0•02 VM 

-4.4921054+01 LOS 

-6.403 547 5+01 APF 
2.8473503+01 APO 
6,8895492+03 PfR 

-2,99688 50- 01 PY 
0.0000000 SYD 

0.0000000 
o.ooooooc 
0.0000000 

- l.2H 970 1+ 01 
o.ooo oc oo 

-1.8456452-03 
0.0000000 
1.0029308+01 

AAAP 
AALT 
FLIFT 
MGA 
ALLV 
BTLV 
GHLV 
ALH 

7,6382810•01 AZ 1.0579619+02 

1,9458486+04 DZG 1,8497D23+0 3 
5.3116589+00 AZE -9.0351591+01 

-2,57 3239!+03 DZMP 
7 , 6382813+01 AZMP 

-2,5 73 239 1+0 3 DZME 

2.5757783+03 DZM 
3.4307150•03 ARGM 
1.3938339•0 2 DES 

-5.022367 1+0 1 RP 
2 ,4520159+05 TFP 
3,0550987+02 MTA 

-8.5755752-01 Pl 
0.0000010 SlO 

1 . 7317821+02 
7.19092 34+ 08 
0.0000000 

- 4 .3805463+01 
-9. 3625140•01 

1, 89 16909+00 
-3 .7550376+01 

1.2320413+02 

AAAY 
AP SI 
8KANG 
OGA 
ALLI 
8TLI 
GMLI 
8TM 

-1 . 874::'179+0~ 
1.182092 2+02 

- 1. 8743179•0 2 

1.235~566+03 
4. 2573645+01 

-1. 702 4340+01 

3.493bo>7+ 0> 
2,50 I05b4+Ju 
3 • 60000U0+0 2 

-4 .18009l0-0l 
O. OOOvOOO 

- 1. 723o918• 0l 
o. 0000000 
o.coouOCID 
7 .296!> v3 9+vl 
l.234 . .:Hi20•VC: 
7,3449447-0 1 

-3.63lo9b5•01 
-1.7920541•D 2 

FfB, 1971, HRS . , 56 MINS., 12.769 SECS. G.H.T, USNM USF T I ScC 

DAYS, 6 HR S., 36 MINS., 12,769 SECS. G.E.T • RAGR • l 75703913451Ul+003 

BURN ELAPSED TlME , 59999996>01 SECS. 

RESTART COORDINATES ( ER AND ER/HR I 

PXYZ 
RDXVZ 

.17247832303435020+002 

.22932936239366762+000 
.25563898893269641•002 
.6465868958795995 1•000 

. 17308518116269929+002 
• 31703172020702058•000 

"' 

.. 

' 

( 



.,. 

• 

( 

(. 

~ 

GD4 THRUST •••••••••• 

THETA 
BARC 
VRX 
TGO 

••••••••••••••••••••• 
-8.4Al3448+01 BETA 
o.A,ll 704-03 OELV 
1. 3 191024+ 03 VRY 
0.0000000 F: 

SELENOCENTR!C 

1.4230450+02 PROP 
J.9679349+01 MASS 
3. 73302 2 9+03 VRl 
o.oooo ono GMLP 

233 

3.82 14844+02 TM 
9.6846651+04 MSFL 
l, 8253870•03 vox 

- l. l 5t4526+00 GMLY 

1.9946000+04 VELG 
6.3690038+01 SP! 

-1.3721466+ 01 VOY 
7.1596745-0lPLCHN& 

XL - 1.02591 10+05 YL - l.4674146+04 lL - 4.3337079+03 DXL 3.2327296+03 DYL 
3.4954388+03 PTHL Rt. 1 .0372582+05 OECL -2,3945385+00 RAL -l.71A5989+02 VL 

SELENCGRAPH!C 
XS 9.6054565+04 

AL TS 1. 0278732+15 
LTS -3.0913718-01 
LIN l.0894113+02 

GEOCENTR I C 

YS 
LATS 

LNS 
LAN 

x 5.940'1388+")4 v 
1. 2178005+05 DEC 

GEOGRAPHIC 
XG - 5.2638327+04 YG 
ALT l.1H34fl7~+05 LAT 

EARTH-~CON PLANf 
XMP -1. 111 6843+05 YMP 
qMP 1.2178995+05 DEMP 
XME -l, l 116 843+05 YME 

PLANETARY COORDINATES 
XM 1.6199149+0 5 YM 
R~ 2.0218A61+05 DEM 

XSUN ~ .38~5182+~7 YSUN 

-3.9147926+04 ZS 
-4, 1067 600-02 LONS 

1.0187010+02 LTE 
-2.2383928+01 LAP 

8.8Q41)3b8t-04 
2. 9304059+01 

z 
RA 

-9.2242715+04 ZG 
2.9308691+0! LON 

-4.89 9 7467+04 ZMP 
4.Q390Q29+00 RAMP 

-4.8997H7+04 ZME 

1.0271451+0 ~ ZM 
1.84 365 74+01 RAM 

-5,3746820+07 ZSUN 

GEOCENTR IC OSCU LATIN G ELEMENTS 
SMA 1. 2358;52+05 EC C 9.7177932-Cl INC 

VH - 1.7749781+03 PNMP 3.12553~1+01 APMP 
TA 1.6615213+02 EA B.9142A74+01 MA 

GEOCENTP IC UNIT VECTOPS 
WX -4,8,57755-01 WY 
QX 8. 18523 50-0 l QY 

BODY ATTITUDE AND FO•CES 
VA 0.000010 0 MhCH 
AAAT l.ti980623+02 AX I AL 
FX I 1.994')380+ ".14 FET 
RRAT J ,8112793-05 PRAT 
XIX -4,245 7511-01 ETX 
XIY -7.542 1 028-01 ETY 
X I Z - 5,0090 203-11 ETl 
ALS 6 .8297759+ 0 1 BTS 
ALE C 4.125817t+!)l MTEI 

-2.3770123-0! 
-4.5~c;lb54-0l 

0 .0000000 
r.o<J00000 
2 .4923 852+02 

-2.l!4597'i-03 
-5. 95 7 .3240-0l 

5 .7531546-01 
-~. 1 57?92'5-0l 

-1.61321'.)26+0 .l 
-l .0417208•02 

•••••• CSM I EARTH REF. /PHA SE 51-

Wl 
QZ 

Q 

FNO~M 

F ZE 
YRA T 
Z TX 
ZTY 
l Tl 
ALE 

-7.4347013+01 
-2.2173805+0 1 

&. 5028180•00 
!.37 95459+01 

5.9609366+04 
5.5992661•01 

oxs 
VPS 
LNE 

OR 

DX 
v 

-4.0878901+03 DYS 
4.2234163+03 PTR 

- 1.7419341+02 DSMP 
-3.3900508+03 VT 

1.3330230+03 DY 
4.393C!94+03 PTH 

5.9609386+04 
2.4(128875+02 

DXG -4.1918372+04 OYG 
VE 4.6258276+04 PTE 

8.5e02477+03 DXMP 
-l.5621452+02 VMP 

8.se112411+03 oxME 

&.39430S4+04 OXM 
J.2377700+01 LOM 

-2.3305~78+07 RAS 

3 .2 972 1<9+01 RA~ 
~.3 6~9728+00 JN~P 
3.34702~0+01 SLR 

-3.5601302+03 DYMP 
4.3930194+03 PTMP 

-3.5601302+03 CYME 

-1,8997057+03 OYM 
2.1667378+02 VM 

-4.4921028+0 1 LUS 

-6,4 102352+01 APF 
2.85135 11 +0 1 APO 
6.8769633+03 PER 

8.3e 'l3 50 1-0l PX -3.00554t0-0 l PY 
3 ,4620470-01 SXO 0.0000000 SYO 

0 . 0010000 
O .Q()l)OOCO 
4.0252940+02 

-5.6805666-04 
9.0343069-01 

-~.!051071-01 

-2.89)<;:537-01 
4 .oc;2e9ee+oo 

ADEN 
FYAW · 
DRAG 
!GA 
ALO 
BTO 
GMC 
BTE 

o.oooooro 
o.coooooo 
0.0000000 

-1.2769865+01 
-!.2 1141 60-02 
-3.C 1575 14-03 
0.0000000 
J.0034365+01 

AAAP 
AALT 
Fl!FT 
~GA 
ALLV 
8 TL V 
GMLV 
ALM 

3.3717281+01 TACC 
3.1317300+02 VEX 

-2.5395913+01 voz 
1 •2097605-0 l TOELV 

1.1826511+03 DZL 
-7.5894 794+0!' All 

-1.0482562+03 DZS 
- 5.3386766+01 AZR 

J.0141991+00 RSHP 
2.518A887+03 SEASV 

3.7584188+03 
7 .6354332+01 

DZ 
AZ 

1.9475161+04 DZG 
5.2951388+00 AZE 

-2.5668147+03 DZMP 
7 .6354336+01 AZMP 

-2.5668 147+03 DZME 

2.5757677+03 DZM 
3.4307139+0 3 ARGM 
I .3937506+02 DES 

-5 .0222364+01 RP 
2.4368534+05 TFP 
3 ,0270884+02 MTA 

-8.5716123-01 PZ 
o.ooooono szo 

l. 7316537+02 
7. ! 910088+08 
0.0000000 

-4.38 10084+01 
-9. 3627934+01 

1.8959826+00 
-3. 7590549+01 

1 .2319956+02 

AAAY 
AP SI 
BK ANG 
OGA 
ALL! 
8Tll 
GML! 
BTM 

6. 6263bb5+0U 
1. 0070043+04 

-I. 7424611+0 I 
3.9679349+01 

b. 073olb6+0.:. 
- 5.6824945+01 

l. 6600&26+0 2 
-8.627o54b+Ol 

9. 5990004+01 
- 1. 7527654+Ul 

1.042&110+03 
1. 058~673+::>£ 

l.642&700+03 
-9.0352265+01 

-1. 8850077+0" 
! • l824961i+02 

~ 1. 8856077+0.i:: 

1. 235450 2+03 
4.2573995+01 

-l.702't334+0l 

3. 487b9bO+Jj 
2.459bl3l+OO 
3.60()1.JiJOO+Ol 

-4.182c.Ol:,-ol 
0.000011110 

-l. 723b52L+O.:. 
o.coooooo 
0.0000000 
7.296>005+01 
1.23433&7+02 
7.361~3(.L-Ol. 

-3.6310831+01 
-1. 792U't7£+0t 

MEAN-OF-EPOC H 1971 FEB. 1971, HRS., 56 MINS., lL.769 SEtS. G.M.T. USNM USFT I StL 

,3C604!026243765+002 HRS. FROM LAUNCH DAYS, 6 HRS., 31:: MI/\S., 1 4.76<; SECS. G.E.T. RAGR .!75712269598976+0J3 

BURN ELAPSED TIM~ • 70999994+01 SECS. 

•ESTART COORO !N ATES I ER ANO ER/HR I 

RXY l 
ROXYZ 

.172479594495G91 33 +002 

.22839665574160347+000 

GD4 THRUST •••••••••• ....•...........••... 
TbEH 

HARC 
VRX 
TGO 

- 8 . 4813 562+0 1 BETA 
o.0001oon DELV 
l.3192776+03 VRY 
0.0000000 FC 

S[LENOCENH IC 
XL - l. C259005+05 Yl 
RL 1.0312471+ ')5 DECL 

SELENCGRAPHIC 
XS 9 . 6053225+04 

OL TS 1.0278621+05 
LTS -3.0913e2b-O I 
LIN l. 6$Gl 754c;+ 02 

GEOCENTRIC 

YS 
LAT S 

L NS 
LAN 

x 5.9 400926+04 y 
J, 2 ! 7'135+ ·05 OEC 

GEOGRAPHIC 
XG -5.2~52124+04 YG 
ALT !.1835018+15 LAT 

E/IRTH-,..CON PLAf'.4~ 

XMP -l. lll OQ87+05 YMP 
RMP 1.2179135+()5 DEMP 
XME -1.1 116987+05 YME 

PLANETARY COORDINATES 
X"' 1.6199087+05 YM 
RM 2.02 1A 866+05 DEM 

XSUN 5.3895206+07 YSUN 

l .4226295+U2 PR OF 
'i.2940582+01 MASS 
3.7329857+03 VRZ 
J.oooooou GMLP 

- t .4673748+04 ll 
-2.39445 16+00 RAL 

-3.914jj278+04 lS 
-4,1037034-02 LONS 
l. 0!869A2+02 LH 

-2.2364c;06+0 1 LAP 

8.8041604+04 
2.03C4014+01 RA 

-9.223 6 303+04 ZG 
2.9308646+0 1 LOt-. 

-4.8997699+04 IMP 
<to03 90266+00 RAMP 
-4.&9~7699+04 ZME 

1. 0271535+05 ZM 
l. 8436690+01 RAM 

-5.3746600+07 lSUN 

GEOCENTRIC OSCUL ATING ELEMENTS 
SHA 1.2283588+05 ECC 9.7165707-01 INC 

VH -!.7~R0499+03 RNMP 3. 1242516+0! APMP 
TA 1.6620710+02 EA fl:.94Q85b 7+01 MA 

,255o425T629187C46+002 
• 644 13 6211697143 564+000 

, J 730A6939l63470~0+C02 
.31584834145858962+000 

5.09 ' 3125+02 TM 
9.67192t:9+04 MSFl 
l .8253617+03 VDX 

-1.1 52 1077+00 GMLY 

-4.33 :'.- 5043+03 OXL 
-1. 71 Rf!(\03+02 Vl 

-?.4('. -, 25 1 3+0 1 
-2.2174265+0 1 

6.502 82Q4+00 
1. 37'o0529+0l 

oxs 
VP S 
LNE 

DP 

l . 994i'!0 ".'0+ 04 VELG 
6.3690038+01 SPl 

-~.3247230+00 VDY 
7 .1715241-0 lPLC~NG 

3.2273231+03 DYL 
3.4858677+03 PTHL 

-4.0772302+03 DYS 
4.2111295+03 PTR 

- 1.74 19 339+02 CSMP 
-3,3820969+03 VT 

5.96(19902+04 
,.59Q283 7+01 

OX l .3276024+03 DY 
V 4,3799121+03 PTH 

S.9t:199S0+04 
2. 4028057+02 

OXG -4,19 11437+04 DYG 
VE 4.6258738+04 PTE 

8.5H1 1848+03 OX"1P 
-l.562 146 9+02 VMP 

8.5811848+03 DX"1E 

t. 3943496+04 OXM 
3.2378010+01 LOH 

-2.3305869+07 RAS 

3. 2'18G933+01 RAN 
5.3171741+00 INMP 
3.3828849+01 SLR 

-3,5485321+03 OYMP 
4.3799121+03 PTMP 

-3.548532 1+03 OYME 

- l .899720 7+03 DYM 
2.1666574+02 VM 

-4.4921005+0 1 LOS 

- 6.4169379+01 APF 
2.8553647+01 APO 
6.8643792+03 PER 

2 .0456041+0! TACC 
3. I H 7300+02 VEX 

-1.5407523•01 VOl 
l .6155616-01 TDELV 

1.1726351+03 OlL 
-7 .6045895+01 All 

- 1. 040732 1+0 3 ozs 
-5.3450886+01 AZR 

1.0141969+00 RSMP 
2.5077765+03 SEASV 

3.7483932+03 oz 
7.~325632+01 AZ 

1 ,9491825+04 DZG 
5.27q5973+00 AZE 

-2.5 603843+03 DZMP 
7 ,6325636+01 AZMP 

-2.5603843+03 DIME 

2.5757581+03 DZM 
3.4307129+03 ARG• 
!. 3936673+02 DES 

-5.0220945+0 1 RP 
2.4219024+05 TFP 
2.999551~+02 MTA 

b.b351 l ~ 7+0li 
l. 007o043+0"t 

-l.C57!5ll•vl 
5.294u!>il'.c.h1l 

6.Q04H8~b+O, 

-5.685~t'i7tJl 

1. t: 334b!>'t+'J' 
-8. t32U7bi+::ll 

9.5989710+01 
-1.7527776+ 0 1 

l .835'i_,;,,+J;, 
l. 0587741.J+Oi 

l.835'1tH0+.J.) 
-9.035.c.70t+Jl 

- 1 . 89b'il l+I).:. 
1.182~1.1 7+J.c. 

-l.896'11 l+Ji 

l .235't44d (J:, 
4.257't.Jll+Jl 

- 1.702432 0+01 

3.481!><91+03 
2.4 170077+00 
3.6000000+0; 



23(1 

GEOCENTRIC UNIT VECTORS 
wx -4.9008937-01 WV -2. 3724166-01 wz 8.3876624-0 1 PX -3.0 142014-01 PV -8.5676386-01 PZ -4 .184~1 3 7 -0 1 
QX 8.1789869-01 QV -4.5789960-01 QZ 3.48 38 145-01 SX O 0.00000 00 SVO 0.0000000 szo 0.0000000 

800V ATTITUDE ANO FORCES 
VA 0.0000000 HACH 0.0000000 Q 0.0000000 ADEN 0.0000000 AAAP 1 . 731522 9+ 02 AAAV - 1 .7234 10 2+ 0 2 
AAAT 1.6977987+0 2 AXIAL 0. 0000000 FNORH 0.0000000 FVAW 0.0000000 AAL T 7.1910941+08 APSI o. ooouooo 
FX I 1.9940405+04 FET 2.4965 100+02 FZE 4.0101717•02 DRAG 0.0000000 FL!FT 0.0000000 BKANG 0 .0000000 
RRAT 4.2431922-05 PRAT -2 . 2161208-03 VRAT - 7 .3 0 53 809-04 !GA -1.2 770047+01 MGA -4.38 14593+ 01 OGA 7. 2964955 +01 
XIX -4.2450528-01 ETX -5.9590826-02 ZTX 9.0346301-01 ALO - l. 3988227-02 ALLV -9.3630608+0 1 ALLI 1.2342966+ 02 
XIV - 7.5424629- 0l ETV 5. 7529 933- 01 ZTV -3.1645425-0 1 BTO -4.2793269-03 HTLV 1. 9002 598+00 BTL! 7. 377476l-Ol 
X !Z -5.0090700- 01 ETZ -8. 157700 7- 0l ZTZ -2. 8 9 15622-01 GMO 0.0000000 GHLV -3.7630852+0 ( GHLl -3 .6316697+01 
ALS 6.82932 79+ 0 1 BTS - l.6821046+02 ALE 4.0972447+00 BH l.0 039075+01 ALM 1. 23 1950 3+ 02 BTM -l.7920406+J2 
ALE I 4.1258301+01 BTE! -1.0417192•02 

•••••• CSM I EARTH REF. / PHASE 51-
HEAN-OF-E PDC H 1971 FEB. 1971, HRS. , 5b MINS., 16.769 SE C5. G.M . T. USNM USFT I StC 

.306046581798946+002 HR S. FROM LAUNCH OAVS, 6 HR S. , 36 MINS., 16.769 secs. G.E. T. RAGR .175720625746730+003 

BURN ELAPSED TIME .99999993+01 secs. 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXV Z 

. 17248 0860 77 253303+002 

.227462 72587 7980 73+0 00 
. 25564615406264935+002 
• 64313 50 7240695 504+MO 

GD4 THR UST •••******* ••••••••••••••••••••• 
THET A 

BARC 
VRX 
TGO 

-8 .4813718+0 1 BETA 
9.89 11704- 03 DELV 
1.3192 529+ 03 VRV 
o. 0000000 FC 

SE LENOC ENTR!C 
XL -1.0258899+05 VL 
RL 1. 03 72 360+ 05 OECL 

SELEN OGRA PH!C 
XS 9.605 1 888+04 

ALT S ! .02785 11+05 
LT S -3.0913581-01 
LIN 1.6901082+0 2 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

5 . 940 1262+04 v 
l. 21792 75+ 05 DEC 

GEOGRA PHI C 
XG -5.26659 17+04 VG 
ALT 1.1 835 158+05 LAT 

EAR TH-~ CON PLANE 
XMP - 1.1117130+05 VMP 
RMP 1. 2 17 92 75+ 05 OEMP 
XMf - 1 . 1117130+05 VME 

PLAN ETARV COORDINATES 
XM l. 6 199025+05 VM 
RM 2.02 18872+05 OEM 

XS UN 5.3895229+07 VSUN 

1.4222100+02 PR OP 
6.6219381+01 MAS S 
3. 7329485+03 VR Z 
0.0000000 GMLP 

-1.4673355+04 ZL 
-2.3943664+00 RAL 

-3.9 1 48624+04 ZS 
-4. 1009033-02 LONS 

1.01 86954+02 LTE 
- 2 .2385 907+ 0 1 LAP 

8.8042836+04 
2.9303970+01 RA 

-9.2229884+04 ZG 
2.9308602+01 LON 

-4.8997 926+04 ZMP 
4.0397506+00 RAMP 

-4.8997926+0 4 ZME 

1.0271619+05 ZM 
1 .8436803+01 RA" 

- 5 .37 46 7 80+07 ZSUN 

GEDCEN TP IC DSCU LATING ELEMENTS 
SMA l. 22095 62+05 ECC 9.7153574-01 INC 

VH - 1. 80 11379+ 03 RNM P 3o l 229663+C l APMP 
TA l.6626207+02 EA 8.9853707+01 MA 

GEOCE NT RIC UNIT VECTO RS 
WX -4.9060253-01 WV 
QX 8. 172715 8-0 l QV 

BO DY ATT ITUOE ANO FORCES 
VA 0.0000000 MACH 
AAAT 1.6975 326+02 AXIAL 
FX I 1.9940430+04 FET 
RR AT 3.8069542-05 PRAT 
XIX -4.2443600- 0 1 ETX 
XI V -7.5428 187-0 l ETV 
XIZ -5.00912 12- 'll ETZ 
ALS 6.8288836+01 STS 
ALEI 4.1258423+01 BTE! 

****** CSM 

-2. 3678052- 01 
-4 . 5888253-0l 

0.0000000 
0. 00000 00 
2. 5006347+02 

-2. 1137863-03 
-5. 9588282-02 

5. 7528350-0 l 
-8 .1 5 78070-0l 
- l.68 2 1064+02 
- 1.0417177•02 

wz 
QZ 

Q 

FNORM 
F ZE 
YRAT 
Z TX 
l TV 
z Tl 
ALE 

6.369 1406+0 2 TM 
9.6591886+04 MSFL 
1.82 53364+03 vox 

- 1 . 147 7629+00 GMLV 

-4.3333039+03 OXL 
- 1 . 71 86016+02 VL 

-7.4239398+01 
-2 .2174722+01 

6. 5028409+00 
1. 3685597+0 1 

5 .9blQ 5q4+04 
5.5993014+0 1 

DXS 
YRS 
LNE 

OR 

ox 
v 

5.9610593+04 DXG 
2.4C27239+02 VF 

a.580 1221+03 OXMP 
-1.5621487+02 VMP 

8.580 12 2 1+03 DXMF 

6.3943898+04 OXM 
3.2378321+0 1 LOM 

-2·33J586l+07 RAS 

3.300 77 8~+0 1 RAN 
5.2733 75 6+00 INHP 
3.4188991+01 S LR 

8.3859654-0 1 PX 
3.4855983-01 sxo 

0.0000000 
0. ocooooo 
3.99 50496+02 

-5.7322143-04 
9. 0349506-01 

-3.16 39820-0 I 
-2.89 11738-0 1 

4.1015621+0(} 

AD EN 
FYAW 
OPAG 
! GA 
ALO 
BTO 
GMO 
BTE 

.17 308869058560545+002 

.3l466~41028248592+P00 

l. 994600C+04 V£LG 
6. 3690038+0 1 SP I 

-2 . 920834 1+00 vcv 
7 . 1833 739-0IPLCHNG 

3.22 19094+03 () YL 
3.4763087+03 PTHL 

-4.066556 1 +03 ovs 
4.1988328+03 PTR 

- l . 7 4 19338+02 OSMP 
-3.3759339+03 VT 

l .322 17 37+03 OV 
4.366 78 88+03 PTH 

-4. 1904491+04 OYG 
4.6259201+04 PTE 

-3.5369 187+03 OY~P 
4.3667888+03 PTMP 

-3.5369 187+0 3 OVME 

- l. B997357+03 DVM 
2.166577 0+02 VM 

-4.4920981+0 1 LOS 

-6.423f:55 l+ Ol APf 
2.8593913+01 APO 
6.85 17974+03 PER 

7 . 17725 51+00 TA CC 
3 .1317300+02 VEX 

-5.4059244+00 VOl 
2.0226436-0 1 TOELV 

1.16 26058+03 OZL 
-7 . 6 198024+01 All 

- l. 0 331984+03 ozs 
-5.35 1545 1+01 AZR 

1. 0 14 195 1+00 RSMP 
2.4966510 +03 SEASV 

3. 7383 544+03 
7. 6296 72Q+OI 

oz 
Al 

1. 9508500+04 OZG 
5.2620 349+ 00 AlE 

-2.55 39454+0 3 OZMP 
7. 6296 724+0 1 AZMP 

-2.5539454+03 OZME 

2 . 5757486 +03 OZH 
3.4307119+03 ARGM 
1 .3935 8 39+02 OES 

-5 .0 2 19417+01 RP 
2.4071587 +05 TFP 
2.9 7 24775 +02 MTA 

-3.022B5 12-0 I PV -8.~636545-0 1 PZ 
o.ooonooo svo 0.0000000 szo 

0.0 000000 
0.0000000 
0.0 000000 

- 1.27702 50+0 1 
- l. 9 78 234 1-02 
-5.4487833-03 

0.0000000 
1. 0n 43538+0 1 

AAAP 
AA L T 
FLJFT 
~ GA 

ALLV 
BTLV 
GMLV 
ALM 

l. 7313905+02 
7 .1911790+08 
0 . 0000 0 00 

-4 .38 19063+0 1 
-9 . 36332 34 +0 1 

1. 9045498+00 
-3. 7671287+01 

1. 23 19054+02 

AAAV 
AP SI 
BK ANG 
OGA 
ALLI 
BTL! 
GML! 
BTM 

6 . 6438660 ... H.1 
1. 0070043+0• 

-3. 7091 37 6+00 
6.b21938l+JI 

5.9360727+02 
-5. ~89462 9+0 l 

l .606b5 33+02 
-8.6365434+iJl 

9. 5989418+0 I 
- l.75 27897+ Jl 

l .8290't-5b+O:; 
l .05918l 9+0l 

1. 8290837+03. 
-9 .03 5:,25 7+ 01 

- 1. 90823 15+0i. 
1 . 1833099+0£ 

- I .908<:315+J 2 

1. 2354383+0 . .:> 
4.2574627+01 

-1. 70243 20•01 

3.4 75 :06 11+0 3 
2.3752110+00 
3 . 600UOlH.i+0£ 

-4. 186<t29£-0.L 
0 . 0000000 

-1 . 723160.i:!.+02 
o. 0000000 
o.ooouo~u 
7.2964b92+0! 
1 . 2340::549 .. 02. 
7. 3936182-0 1 

-3 .6316564+01 
- 1. 7920340•02 

I EART H PE F. /PHA SE 51 -
MEAN-O f -EPDC H 1971 FL:B. 197 lt HR S. r 56 Ml NS., 17 .fl49 SECS. G.M. T. USNH USFT I StC 

.30604S581663545+002 HRS. FROM LAUNCH DAYS , b HRS., 3t MI NS. , 17.849 SECS. G.E.T. RAGR .175725137b631b4+J03 

BURN ELAPSED TIM E .11019951+02 secs. 

RES TART COORD INATE S I ER ANO ER /HR I 

RX VZ 
p oxvz 

.17248154237282 01 I +002 

.22695 7913 48814964+000 

GC4 THRUST * ********* ••••••••••••••••••••• * ENGINE CUTOFF • 
••••••••••••••••••••• 

T~E T A -8. 4814908+01 SE TA 
BARC 0.0000000 OELV 
VRX 1.3192394+03 VRV 
TGO 0. 0000000 FC 
DRTX - 5.2595469+00 DRTV 

SELEN OCENTRIC 
XL - 1.0258841+05 VL 
RL 1.0 372300+05 OEC L 

1 .42 19543+02 
7. 3396824+01 
3. 73 292 82+03 
0.0000000 
4.0463378+00 

- 1 .46 73 156+04 
-2. 3943240+00 

PROP 
MASS 
VRZ 
GMLP 
ORTZ 

ZL 
RAL 

.2556480 81980 75655+002 

.642201 5652060508 7+000 

7.0569922•02 
9.65231 01+0 4 
1 .8253226+03 

- 1 .1445042•00 
7.30960H+OI 

-4.3332021•03 
- 1. 7186023+02 

TM 
MSFL 
VDX 
GMLV 

DXL 
VL 

• I 7308963 3 5 726f 5 77 + C02 
• 31402 292 €4 763 3 362+0JO 

l .99460 00+04 VELG 
6. 3690038+01 SP l 
0 .00000 00 vov 
7.19 2260•-0 IPLCHN G 

3.2189835+03 DVL 
3.4711523+03 PTHL 

0. 0000000 TACC 
3. 1 317300+02 VE X 
0 .0000000 voz 
2. 242989 1-01 TOELV 

l . 1571849+03 OlL 
- 7 .6280618+0 I AZL 

6. 6480005+ 00 
I. 00 76 043+04 
o. 0000000 
7 .3390•2••01 

5. 898t;7b5+02 
-5. 691•1<3+0 I 

.. 

( 

( 

t. 

~~ 
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SELENCGRAPHIC 
XS 9.h05ll62+04 vs -3.9148602+04 ZS -7.4211378+01 oxs -4.0607866+03 DYS -1.0291260+03 DZS 1. 5924585+02 

AL TS 1.0278450+05 LATS -4.0993794-02 LONS -2.2174963+01 VRS 4.1921888+03 PTR -5. 3550508+01 AlR -B.63897'6+01 
LTS -3.091355n-01 LNS 1.0166938+02 LTE 6.5C2B471+00 LNE - 1.7419337+02 DSMP l.0141937+00 RSMP 9.5989254+01 
LIN l .6903132+02 LAN -2. 2386457+01 LAP l . 3655935+0 I OR -3.3721166•03 VT 2.4906377+03 SEASV -1. 7527961+01 

GEOCl'NTR IC 
x 5.940 1497+04 y B.8043500+04 z 5.9610C;l lQ·+04 ox l .3 192H4+03 DY 3. 7329282+03 DZ 1.9253226+03 
R 1.2170350+05 OEC 2.9303947+0 1 RA 5.5993110+01 v 4.3596958+03 PTH 7.62Bl016+Dl AZ 1. 0594028•0< 

GEOGRAPHIC 
XG -5.?b73364+rJ~ YG -9.222&4 16+04 ZG 5.9 010916+04 OXG -4 . I 90C75e+04 OYG 1.9517468+04 DZG 1. 825"738+03 
ALT I .1A352B+05 LAT 2.9308579+0 1 LON 2.4026791+02 VE 4.6259452+04 PTE 5. 2530830+00 AlE -9.0353466+01 

EARTH-~OON PLANE 
XMP -1.1111200+05 YMP -4.8996041+04 ZMP 8.58 00879+03 OXMP -J.5 306415+03 OYMP -2.5504649+03 DZMP -l.9l'tj49Y+u~ 

RMP 1,2179350+~5 OEMP 4.0397094+00 RAMP - l .5<21497+02 VMP 4.3596958+03 PTMP 7.6281023+01 AZMP 1.183!>303+0.:: 
XME -1.1117208+05 YME -4.8998041+04 ZME 8.58 1)0879+0 3 DXME -3.5 30641~+03 DYHE -2.5504649+03 DlHE - l.9143't99+u .l 

PLANETARY COORDINATES 
XM 1.6198 99 1+05 YM 1.0271666+05 ZM 6.3944122+04 OXM -1.8997441+03 DYH 2 .5757433+03 DZH l.2354350+B 
RM 2.02 1e~75+o5 OEM 1. 8436867+01 RAM 3.2378493+01 LOH 2.1665336+02 VM 3.4307113+03 ARGM 4. 25748v<+Ol 

XSUN 5.3895243+07 YSUN -5.3746769+07 ZSUN -2.3305856+07 RAS -4.4920968+01 LOS 1 ·3935389+02 DES -1.7024317+01 ,. 
GEOCENTRIC OSCULA TIN G ELEMENTS 

SMh 1.2170 ·113+05 ECC 9 .7147061-01 I NC 3.3017465+01 RA.N -6. 42 728 84+01 APF -5.0218546+01 RP 3.4720305+0~ 
VH -1.8082117+13 RNMP 3.1222715+01 APMP 5.2497261+00 !NMP 2.0615100•01 APO 2. 3992823+05 TFP 2.352.c::42l+OO 
TA 1 .6629 17~+02 EA 9.0045249+01 MA 3. 4364100+01 SLR 6.8450044+03 PER 2.9580467+02 MTA 3.6000000+02 

GEOCENTR IC UNIT VECT ORS 
wx -4.9086021-01 WY -2 .3653080-0 l wz 8.3850449-0 1 PX -3.0 2751 %-01 PY -8.5614987-01 Pl -4.1874b49-Jl 
QX B.1693198-01 QY -4. 5941324-01 QZ 3. 4 6f.S68 5-0 l sxo 0.0000000 SYD 0 .0000000 szo O. OOOUOuu 

If BODY ATTITUDE AND FORCES 
VA ».000000 0 MACH 0 .0000 000 Q 0.0000000 ADEN 0.0000000 AAAP 1.7313165+02 AAAY -l.723u334+02 
AAAT l.6973e6~+02 AXIAL 0 .0000000 FNORM 0 .0000000 FYAW 0.0000000 AALT 7.1912249+08 APS! o.oooouoo 
FXI l . q94044'H04 FET 2.5037283+02 FZE 3.9837078+02 DRAG 0.0000000 FL! FT 0 .0000000 BK ANG o. 0000000 
~RAT 6.0983872-05 PRAT -1.6873061-03 YRAT -1.9876645-03 !GA -1.2770290+01 MGA -4.3821282+01 OGA 7.2964901+01 
XIX -4 .2440172-01 ETX -5.9592261-02 ZTX 9.035 1089-01 AL O -2.3196851-02 ALLV -9.3634483+01 ALL! l ·234.1340•(;2 
X lY -7.5429~88-0l ETY 5. 7527 511-01 ZTY -3.1637052-01 BTO -6.0703307-03 BTLV !.9067578+00 BTLl 7.401<38&-0l 
XI Z -5.0091403-01 ETZ -e.1578632-01 ZTl -2.89098 18-0 1 GMO 0.0000000 GMLV -3.7693181+01 GMLI -3.63 lo't9~+Jl 
ALS 6.El28b634+01 EHS - l.682107 5+02 ALE 4. l0 3b9R3+00 BTE 1.0046274+01 ALM 1.2318833+02 BTH - 1. 792u3u~•o2 
ALEI 4,1258400+11 BTEI -l .04171 68+02 

T"RUST TE~M!NAT!ON 

( , 

( 

~ 
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TABLE XI.- TRANSLUNAR COAST - Concluded 

(c) Coast from hybrid transfer m1dcourse maneuver to LOI 

•••••• CSM I EARTH REF, /PHASE 52-
MEAN-OF-EPOCH 1971 

.306049581663545+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

SELENOCENTRIC 

.17248154237282011+002 

.22695791348814964+000 

FEB, 1971, HRS,, 56 MINS., 17.849 SF.CS. G.M.T, 

CAYS, 6 HRS •• 36 MINS .. 17.849 secs. G.E.T. 

,2556480Rl98075655+002 
,64220156520605087+000 

. 17308963357266577+002 

.31402292847633362+000 

USNM uSFT I s~c 

RAGR ,l75725137H63l64+003 

XL -1,0258841+05 YL 
RL l.0372300+05 OECL 

-1.4673 156+04 ZL -4.3332021+03 DXL 3,2189835+03 DYL 
3,4 7115 23+0 3 PTHL 

1,1571849+03 DZL 
- 7,6280618+01 AZL 

5.898b765+02 
-5,6914123+01 -2. 3943240+00 RAL -1,7 186023+02 VL 

SELENOGRAPHIC 
XS 9,6051162+04 

ALTS l,0278450+05 
L TS -3 ,0913 550-01 
LIN l,6 903032+02 

GEOC EN TRIC 

YS 
LATS 

LNS 
LAN 

x 5.9401497+04 y 
R 1.2179350+05 DEC 

GEOG~APHIC 
XG -5 .2673364+04 YG 
ALT l .1835233+05 LAT 

EAR TH-~OON PLANE 
XMP -1 ,1117208+05 YMP 
RMP 1,2179350+05 OEMP 
XME -1,1117208+05 YME 

PLANETARY COOROINATES 
XM 1.6198991+05 YM 
RM 2.0218875+05 DEM 

XSUN 5.3R95243+07 YSUN 

-3.9148802+04 ZS 
-4.0993794-02 LONS 

1.0186938+02 LTE 
-2.2386457+01 LAP 

8,8043500+04 z 
2,9303947+01 RA 

-9,2226416+04 ZG 
2.9308579+01 LON 

-4,8998041+04 ZMP 
4.03~7094+00 RAMP 

-4,8998041+04 ZME 

l.0271666+05 ZM 
l. 8436867+01 RAM 

-5,3746769+07 ZSU~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2170013+05 ECC 9.7147061-01 INC 

VH - 1, 8082117+03 RNMP 3.1222715+01 APMP 
TA 1,6629175+02 EA 9,0045249+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.91R802 1-0l WY 
UX 8.1693198-0 1 OY 

-2.3653086-01 
-4 .5941324-01 

wz 
oz 

•••••• CSM I EARTH REF, / PHASE 52-
MEAN-OF-EPOCH 1971 

• 3 10000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER /HR I 

RXY Z 
ROXYZ 

.17337225000132407+002 

. 22399546258 782203+000 

SELENOCENTRIC 
XL -1,0183578+05 YL 
RL 1,029 3507+05 OECL 

SELENCGRAPHI C 
XS 9.5 102 534+04 

AL TS 1.0199657+05 
LTS -l.0865310-01 
LIN l.6910291+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

x 5,9708250+04 y 
1.2278081+05 DEC 

GEOGRAPHIC 
XG -6,2269521+04 YG 
ALT l.1933963+05 LAT 

EARTH-~OON PLANE 
XMP -l,1219037+05 YMP 
RMP 1.2278081+05 DEMP 
XME - l,1219037+05 YME 

PLANETARY COORD INAT ES 
XM l,6154403+05 YM 
RM 2 .0223024+05 DEM 

XSUN 5,39 12443+07 VSUN 

-1,4404546+04 ZL 
-2.3366193+00 RAL 

-3.q384442+04 ZS 
-2,1129294-02 LONS 

1,0166913+02 LTE 
-2,2604955+01 LAP 

8.89 14137+04 z 
2,9272666+01 RA 

-8,7139573+04 ZG 
2.9277458+01 LO~ 

-4.ql487q0+04 ZMP 
3,9860669+00 RAMP 

-4,9 148790+04 ZME 

1,0331868+05 ZM 
l.8519171+01 RAM 

-5.3732476+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2170~66+05 ECC 9,7148952-01 INC 

VH -1.e 184714+03 RNMP 3,0991359+01 APMP 
TA l,b640846+02 EA 9,0520523+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9105250-01 WY 
QX 8,1679811-0l OV 

-2. 3637616-0 1 
-4. 5952475-0l 

•••••• CSM I EARTH PEf, /PHASE 52-
MEA~-OF-EPOCH 1971 

wz 
oz 

,32000J000000000+0 02 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER / HR I 

RXYZ 
RDXYZ 

SE LEN OCENTR IC 

.17557569740223450+002 
• 216 75409923 307795+000 

XL -9,99369 18+04 VL 
RL 1.0095166+05 DECL 

- 1 .3744495+04 ZL 
-2.1941425+00 RAL 

-7.4211378+01 
-2.2174963+01 
6. 5028471+00 
l. 3655935•01 

5. 9610919+04 
5,5993110+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

-4.0607866+03 DYS 
4.1921888+03 PTR 

- l,74193 3 7+02 OSMP 
-3.3721166+03 VT 

l,3192 394+03 DY 
4,3596958+03 PTH 

5,9610910+04 
2.4026797+02 

DXG -4.l9007~e+04 OYG 
VE 4.6259452+04 PTE 

8. 5800879+03 DXMP 
-l,5021497+02 VMP 

8,58 00879+03 DXME 

6,3944122+04 OXM 
3.2378493+01 LOM 

-2,3305856+07 RAS 

3,3017465+01 RAN 
5,2447261+00 INMP 
3,4384100+01 SLR 

- 3,5306415+03 DVMP 
4,3596958+03 PTMP 

-3.53064 15+03 OYME 

- 1.8997441+03 DVM 
2, 16653 36+ 02 VM 

-4.49209bB+Ol LOS 

-6, 42 728 84+ 0 l APF 
2.8615708+01 APO 
6,8450044+03 PER 

-1.0291260+03 DZS 
-5,3550508+01 AZR 
1. 0 14193 7+00 RSMP 
2,4906377+03 SEASV 

3 .1329282+03 
7.6281016+01 

oz 
AZ 

1 ,95 17468+04 DZG 
5,7.530830+00 AZE 

-2.5504649+03 DZMP 
7.6281023+01 AZMP 

-2,5504649+03 DZME 

2,5757433+03 OZM 
3,4307113+03 ARGM 
1. 393 5389+02 DES 

-5,0218546+01 RP 
2,3992823+05 TFP 
2 .9580467+02 MTA 

l .5q245 &5+0' 
-8 .6389746+01 

9,5969254+01 
- 1.7527961+01 

1. 8253220+03 
l • 05940Z8 +0" 

l.825"738+0:0 
-9.035346b+Ol 

- 1. 91434q9+0~ 
1.183!>303+0< 

- l.9143499•0< 

l.23~4350+03 
4.257480"-+0l 

-1.7024317+01 

3.4720305+03 
2,3522421+00 
3.600000U+Ot:. 

8,3850449-01 PX -3,0275196-01 PY -8.5614987-01 PZ 
3 ,4865685-01 SXO 0.0000000 SYD 0 .0000030 SZO 

-4.1874649-01 
0.0000000 

FEB, 1971, HRS .. 19 MINS .. 60,000 secs. G.M.T. USNM USFT I SEC 

OtiYS, HRS .. 59 MINS .. 59,999 SECS. G.E.T • RAGR .181666988539896+003 

.258176 11 043054055+002 

.637~8810768341822+000 
,l7432409E42909495+002 
.31096507025533935+000 

-4, 1967036+03 DXL 
- 1, 71 94899+02 VL 

-3. 77802 98+0 1 
-2.2405 723+0 1 

6.5108769+00 
1.3563089+0 1 

DXS 
VRS 
LNE 

OR 

3.2125451+03 OVL 
3,4564955+03 PTHL 

-4,0453379+03 OVS 
4,1662141+03 PTR 

-1. 7418172+02 OSMP 
-3 ,3609 639+03 VT 

6,003b061+04 
5,6117569+01 

OX l, 302Cl 95+03 DY 
V 4,3245874+03 PTH 

6.0036060+04 
2. 3445058+02 

OXG -4,0018854+04 DVG 
VE 4.6659245+04 PTE 

8.5349 711+0 3 OXMP 
- 1, 563425'5+02 VMP 

8.5349711+03 OXME 

b.4232765+04 DXM 
3.2601753+01 LOM 

-2.32~9658+07 RAS 

3, 3023486+01 RAN 
5,2495962+00 INMP 
3.4860570+01 SLR 

8,3844723-01 PX 
3,48e2346-0l SXO 

-3.5079220+03 DYMP 
4,3245874+03 PTMP 

-3,50 79220+03 OVME 

- 1.910 5256+ 03 DVM 
2.1093476+02 VM 

-4,4904208+01 LUS 

-6,4295400+01 APF 
2,8629233+01 APO 
6.8409001+03 PER 

-3.028337 1- 01 PY 
0,0000000 SVO 

1.1378404+03 OZL 
- 7.6497998+01 AZL 

-9.843 1386+02 ozs 
-5,3776593+01 AZR 

1 ,0 126802+00 RSMP 
2.46 19628+03 SEASV 

5.7639724+02 
-5.698:0031+01 

l. 5397552+02 
-8.644;j U39•01 

q. 5 77bo2 b+O 1 
-1. 761~~62+01 

3. 7066928+03 oz 1. 8075482.+0,j 
7,6285043+01 AZ 1.0601483+0 < 

2.3922980+04 DZG l.e075dl8+0 3 
5.1659829+00 AZE -9,0349147+01 

-2.5216846+03 DZMP 
7,6285044+0 1 AZMP 

-2.5216846+03 DZME 

2,5688524+03 DZM 
3,42999 17+03 ARG• 
1,3342880+02 DES 

-5,0203464+01 RP 
2 • 3994341+05 TFP 
2 ,0582848+02 MTA 

-1. 940l&3U+Ol 
l .1837:;67+02 

-1. 940di30+02 

1.2311509+0, 
4.2AOi976+01 

-l.701Yol.L+Ol 

3,4699154+03 
2.3534727+00 
3.600~000+0 2 

-8 ,5613275-01 PZ -4. 1872239-01 
0.0000000 szo 0.0000000 

FEB. 1971, 4 HRS., 19 MINS., 60.000 secs. G.M.T. USNM USFT I StL 

DAYS, HRS., 59 MINS .. 59,999 secs. G.e.T. RAGR ·l96708055;12<2l+J03 

.26449694413848506+002 

.6 2654442682691369+000 

-3,8649998+03 OXL 
- 1,7216914+0 2 VL 

.17739591117780898+002 

.30345007267018355•000 

J,l9758bl+03 DYL 
3,4219364+03 PTHL 

1.0906676+03 DZL 
- 7,7038703+01 AZL 

5. 436j28b+02 
-5. 715;964+ 01 

~ 

• 



l · 

e 

L 

SELENOGRAPHIC 
XS q,2717156+04 

AL TS l ,0001316+05 
LT S -3,0743204-01 
LIN l,6q2845q+02 

GEOCENTRIC 

YS 
LAT S 

LN S 
LAN 

x 6.0467103+04 y 
~ l.2524501+05 DEC 

GEOG~APHIC 
XG -8.4 102~23+04 VG 
ALT 1.2180382+05 LAT 

EARTH-MCON PLANE 
XMP -l,1474681+05 YMP 
RMP l.2524501+05 OEMP 
XME -l.1474681+05 YME 

PLANETARY COORD INAT ES 
XM l ,6040402+05 YM 
RM 2,02335 35+05 OEM 

XSUN 5 ,3q55q65+07 YSUN 

-3,qq34482+04 zs 
2,7854683-02 LONS 
l.Oll621q+ 02 LTE 

-2.3154972+01 LAP 

9.1090990+04 z 
2,9lq5AOO+OI RA 

-6,9861316+04 ZG 
2 ,9200 294+01 LON 

-4,94~3514+04 ZMP 
3.853q41 7+0 0 RAMP 

-4,q483514+04 ZME 

1,0483 548+05 ZM 
l,8726lqq+Ol RAM 

-5.3646274+07 ZSUN 

GEOCENTRIC OS CULAT·ING ELEMENTS 
SMA 1.2172347+05 ECC 9,7153qqQ-OI INC 

VH -l.84414lq+~3 RNMP 3,0405818+01 APMP 
TA 1.666• 624+02 EA 9 ,1706411+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4,ql51275-0l WY 
QX B,1644 136-0 1 QY 

-2.3596531-01 
-4,5'82032-01 

Wl 
QZ 

•••••• CSM I EAR TH REF, /PHASE 52-
MfAN-OF-EPOCH 1q71 

.330000000000000+002 HRS, FROM l•UNCH 

RESTART COORD INATES ( ER AND ER/HR I 

RXY l 
RUXYZ 

.1777084•647632•36+002 

. 20•05q1057t500 1 no +ooo 

SELENOCENTR IC 
XL - 9.8046390+04 YL 
~L 9 .8Jij2r.67+04 OtCL 

SELENUGRAPHIC 
XS 9,0354222+04 YS 

AL TS 4.f!04447 l+04 LATS 
LT S -3,062 1136-0 1 LNS 
LIN 1.6946389+0 2 LA N 

GEOCE~TR IC 
X 6. L20lt22+0 4 Y 
R l, 27 66 0.4'+05 DEC 

GEOGRAPHIC 
XG - 1.0110120+0 5 YG 
ALT l.242192•+05 LAT 

EARTH-~OON PLAN E 
XMP -1,1727333+05 YMP 
RMP l. 2760 l49+r:l5 DE"'IP 
XME - 1.172733 3+05 YME 

PLAN ET•RY COORDINATES 
XM l. 5C?2480 lt0 5 YM 
R" 2.0244 ')59+05 OEM 

XSUN 5,399945~+07 YSUN 

- 1.31116 61+04 LL 
-2.~565839+00 RA L 

-4.04193 1·0+04 lS 
7 ,44 77355-02 LONS 
1,006 5526+02 LTE 

-2,3700603+01 LAP 

9.3230 1 28+04 l 
2,9 120917+ 01 RA 

-4. 7074851+04 ZG 
2.9125319+01 LON 

-4.9752530+04 ZMP 
3,7267526+00 RAMP 

-4.<1752530+04 lME 

l·Ob34179+ C5 ZM 
l, 893 1309+01 PA~ 

-5,3660042+07 ZSUN 

GEOCENTRIC OSCULAT ING ~LEMEN TS 
SMA 1.2174070+05 ECC 9,7159405-01 IN C 

VH -l.8694 ,) 17+03 RNMP 2.9820471:t+O l APMP 
T l\ l.bbq7318+'12 EA C7.2Bb8729+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.9200~26-01 WY 
QX 8, 1005773-0 I QY 

-2. 3552553-01 
-4.6013560-01 

Wl 
QZ 

•••••• C SM I EARTH REF. /PHASE 52-
MEAN-OF-EPOCH 1971 

. 3400DOOOOOOrooo+~02 HRS. fROM LAUNCh 

RESTART COORD INATE S I ER AND ER/HR I 

RXYZ 
RUXY Z 

.11q17394917780730+002 
.20328474776044045+000 

SELENOCENTRIC 
XL -9,0163176+04 YL 
Rl q,702 7476+04 OEC L 

SELENCGRAPHIC 
XS 8.8013219+ 04 YS 

ALTS Q.b088·H9+04 LATS 
LT S -3,04•9128-01 LN S 
LIN l,6064139+02 LAN 

GEOCENTRIC 
x 6,lql2953+04 y 
R l. 3002905+05 OEC 

GEOGRAPHIC 
XG -l,1187351+05 YG 
ALT 1 .2658784+05 Ll\T 

-1.2504649+04 ll 
- l.92370 48+00 RAL 

-4.0840 7 08+04 ZS 
1.1896031-0I LONS 
l,00148 35+02 LTE 

-Z.4241852+01 LAP 

9,5332816+04 l 
2, 9048078+01 RA 

-2, Ol 4h360+04 lG 
2,9052392+01 LON 

4, 9078244+01 
-2. 3302171•01 
6, 5307304+00 
3, 7980568+08 

DXS 
VRS 
LNE 

DR 

237 

-4,0069778+03 DYS 
4.1033925+03 PTR 

- 1,7415261+02 DSMP 
-3,334 7515+03 VT 

6, 1093'72+04 
5.6423398+01 

OX l,2599276+03 DY 
V 4.2381841+03 PTH 

b.109 3q11+04 
2.1971534+02 

DXG -3.3207702+04 OYG 
VE 4,765780•+04 PTE 

8,4181256+03 OXMP 
- l.56h7232+02 VMP 

8.4181256+03 DXME 

6,4958972+04 DXM 
3.3 167402+01 LOM 

-2 ,32 83958+07 RAS 

3,3039670+01 RAN 
5.2491148+00 INMP 
3, 6065961+01 SLR 

-3,4520837+03 DYMP 
4,2381842+03 PTMP 

-3,452083 7+03 DYME 

- 1.9376585+03 DYM 
1,9645943+02 VM 

-4,486 1783+01 LOS 

-6,4355260+01 APF 
2.866530q+Ol APO 
6,8299304+03 PER 

- 8 , 12q20q9+02 DlS 
-5.4358764+01 AlR 

l,0088472+00 RSMP 
2,3910796•03 SEASV 

l.4i2583t>+;J2 
-8,6574220+01 

9.5245845+01 
- 1. 7820766+01 

3.64lql78+03 DZ l,763b657+0 3 
7,6291922+01 AZ l,0620U62+J ; 

3.4138008+04 OZG l.763941J+u3 
4,9563011+00 AZE -9.033840o+Oi 

-2,4 505538+03 DZMP 
7,6291924+01 AZMP 

-2,4505538+03 DlME 

2,5512502+03 OLM 
3,4281 724+03 ARGM 
1.1843016+02 DES 

-5 .0163267+01 RP 
2,3998268+05 TFP 
2,q588q77+02 MTA 

-2. 0027!>4l+ Ot 
l .184l6b6+G2 

-2.0027041•0< 

1. 220.::jL9+03 
4. 3370649•01 

-1. 7007090•0 1 . 

3.464£b~4:!:+Qj 

2.3568074+00 
3.6000000+02 

8.3819326-0 1 PX 
3.492~882-01 sxo 

-3,0304895-0 1 PY -8,5608738-01 PZ -4,18059;9 - Jl 
0.0000000 SYD Q,0000000 SZO 0,0000000 

FEB. 1'171, HRS., l <;: MIN S., 6n.ooO·SECS. G.M.T. USNM USFT I Stl 

DAYS, 8 HRS., 54 MINS., 5S.9 99 SECS. G.E.T. RAGR ,21174ql2246454 6+003 

.2707D82 o75 5534208+002 
• 615 7814 20200745 l 0+000 

, l 003 '411 C3 l505428+002 
.2962382973302254••000 

-3,552 1477+03 DXL 
-l.723A307+02 VL 

1. 2866545+02 
- 2.4101042+01 
6. 5499018+00 

-l.6857460•02 

DXS 
VRS 
LNE 

DR 

3.18440 86 +03 DYL 
3,3907710+03 PTHL 

-3,96Q5532+03 OYS 
4.0445409+03 PTR 

- l ,74 12407+02 DSMP 
-3.3ll22t0+03 VT 

6.2126532+04 
5,67 16800•01 

DX l.2198496+03 DY 
V 4,1551073+03 PTH 

6.2126531+04 
2 ,0496768+02 

DXG -2,3778584+D4 DYG 
VE 4.0637633+04 PTE 

6,297 70 84+03 DXMP 
-l.570 11 20+02 VMP 

8. 2977084+03 OXME 

6.5678680+04 DXM 
3,3733994+0 1 LOM 

-2.32oA247+07 RAS 

3. 3057278+01 RAN 
5.2483959+')0 INMP 
3, 7 270253+0 1 SLR 

-3,3984727+03 OYMP 
4,1551073+03 PTMP 

-3 .39847 27+03 DYME 

-l.%45592+03 DYM 
l. 8 19 8407+02 VM 

-4,48 19364+01 LOS 

-b.44lG4C:5+01 APF 
2.8704} 44+01 APO 
6,8 10C873+03 PER 

8,38 12566-01 PX -3,032 76 52-0 1 PY 
3,4974Q77-0l SXO 0,0000000 SYO 

1, 04593 16+0 3 DlL 
- 7,7564953+01 AZL 

-7,6434329+02 DZS 
-5,4q53894+0 l AlR 

l,0050122+00 RSMP 
2.3225186+03 SEASV 

5.1273444•0< 
-~.73273 lb+ Ol 

1.293749 9•0£ 
-B.670ld5b+Ol 

9.47l3o&2+Vl 
- 1. 801Hb48+0 l 

3,5793557+03 DZ l ,72 l945d+ 03 
7 ,6294343+01 AZ l. 063b<7 7+ 0< 

4,2393786+04 .DZG .l.72l>i74+03 
4,7608483+00 AZE -q,032b50£+01 

-2,3817689+03 OZMP 
7 ,62Q4347+0 l AlMP 

-2,3817689+03 DZME 

2,5334241+03 DZM 
3,4263570+03 ARGM 
l ,0343151+02 DES 

-5 ,0120039+01 RP 
2,4002324+05 TFP 
2,95q5260+02 MTA 

-0,!603q04-0I Pl 
0.0000000 szo 

-2.0bllil47+v 2 
l. l84&16i•J£ 

-2. 061014 7•0< 

l.2Q'1,d
0

lJ+O) 
4.395U7i 7+Jl 

-1.699~76.;)+01 

3,4581002•03 
2.360't764+00 
3·6000000•0£ 

-4. 185'1.J45-Jl 
0.0000000 

FEB . 1971, 6 HRS., 1<1 MINS., 61').000 SECS. G.M.T. USNM USFT I SLc 

DAYS, q HRS., 5c; MJNS., 5C..999 sec.s. G.E.T. RAGR ,226790189456871+003 

• 27 68 13 7 ! 323q]Q 5 3 l •002 
.60537270800070681+000 

.18332161097243749•002 
,2893C675t30280175+000 

-3,257083 7+03 DXL 3.1728599+03 DYL 
3.3627134+03 PTHL -l.72591C7+02 Vl 

2.0145305•02 
-2 ,4892679•01 

6,5603•22•00 
-l.68 02lq0+02 

6 .3 134 744+04 
5.6998690•01 

6,3134743+04 
l. 9020850+02 

oxs 
VPS 
LNE 

OR 

-3,9 32913t+03 DYS 
3,9593q5o+03 PTR 

- l,7 4096 1D+02 DSMP 
-3.2q0 1548+03 VT 

DX l,1816342+03 OY 
V 4,0751133+03 PTH 

DXG - 1,2300 144+04 OYG 
VE 4,959q38H04 PTE 

I .0034765+03 OZL 
-7, 8076021+01 All 

-6,583ql03+02 DlS 
-5,5560646+01 AZR 

[,0011750+00 RSMP 
2·2561368+03 SEASV 

3.518852•+03 DZ 
7,62q2604+01 AZ 

4,80205q3+04 OZG 
4,5782264+00 AlE 

4. 835ob97+J.2 
-5. 74'17:>Hl•.Jl 

l, l82>o95+Jl 
-8,682l678+DI 

9. 418~ 135+0 i 
- l,820H24+0l 

l e68lo!:i1tO+V::S 
l.065ol94+ "2 

l.6810bl>•03 
-9,03l9£b9+01 



EARTH-MOON PLANE 
XMP - 1.1977056+05 YMP 
RMP l.3002905+05 DEMP 
xME - 1.1977056+05 YME 

PLANETARY COORDINATES 
XM 1. 5801613+05 YM 
RM 2.0254593+ 05 DEM 

XSU N 504042 922+ 07 YSUN 

-4 .9957532+04 ZMP 
3.6041335+00 RAMP 

-4. 99575 32+04 ZME 

l.07837 4 7+05 ZM 
l.9134481+0 1 RAM 

-5. 3623782+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.2115838+05 ECC 9o 7l65 22 1-0 l INC 

VH - 1.8942734+ 03 RNMP 2.9235320+01 APMP 
TA 1, 6724 188+02 EA 9.4008743+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9254445-01 WY 
UX 8.1564539-01 QY 

-2. 3505505-01 
-4. 604 7189-0 l 

wz 
Ql 

•••••• CSM I EARTH REF . /PHASE 52-
MEAN- OF-EPOCH 1971 

,350000000000000+002 HRS. FROM LAUNCH 

RESTAR T COORDINATES ( ER AND ER /HR l 

RXYZ 
RDXYZ 

.18177517242308112+002 

.19700768180224501+000 

S EL ENOC ENTR IC 
XL -9.4286356+04 YL 
RL 9,5083794+04 DEC L 

SELENCGRAPHIC 
XS 8.5693 726+04 

ALT S 9o41452 99+ry4 
L TS -3 .0376912-01 
LIN 1.69 81767+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 6.2602 161+04 y 
1.3235237+05 DEC 

GEOGRAPH IC 
XG -1.1541685+ 05 YG 
ALT 1 .289 111 5+05 LAT 

EARTH-~OON PLANE 
XMP -1.2223900+0 5 YMP 
RMP 1 .323523 7+05 DEMP 
XME - 1. 222390 0+05 YME 

PLANETARY COORDINATES 
XM l, 5688852+05 YH 
RM 2.0265137+05 OEM 

XSUN 5,40863 56+07 YSUN 

-1. 1922151+04 ZL 
- 1.7952761 +00 RAL 

-o. 1200016+04 ZS 
1.6141808-01 LON S 
9.9641442+01 LTE 

-2.4778664+01 LAP 

9. 7400234+ 04 z 
2.89771 51+0 1 RA 

9. 20790 87+03 ZG 
2.R98 1384+0 1 LON 

-5. 01001 24+04 ZHP 
3,4857 584+00 RAMP 

-5.0 100124+ 04 ZHE 

l .0932B9+05 ZM 
1. 9335 700+0 1 RAM 

-5 .3587493+ 07 ZS UN 

GEOCENTR IC OSCULATI NG ELEMENTS 
SHA 1. 2 177 653 +~ 5 ECC 9.7171462-01 !NC 

VH - J .9 187779 +0 3 RNMP 2.8650346+01 APMP 
TA l. 6750 127+02 EA 9.5 127612+01 MA 

GEOCENTRIC UNIT VECT ORS 
WX -4.9312~92-0 I WY 
QX 8.1520246- 01 QY 

-2 . 3455185- 01 
-4. 6083007-0 I 

wz 
QZ 

****** CSM I EAR TH REF. /PHA SE 52-
MEAN-OF-EPOCH 197 1 

• 36000 0000000000+002 HR S . FROM LAUNCH 

RESTART COORDINATES ( ER AND ERIHR I 

RXVZ 
RDXYZ 

.183 71 502541372261+002 

. 191 00 7469702 90179+000 

SELENDCE~T R I C 
XL -9.24 15 085 +04 YL 
RL 9.3 1506 46+ 0 4 DECL 

SELENCGRAPHIC 
XS 8,3395389+04 

ALTS 9,22 12151+04 
LT S -3.0254817-01 
LIN l. 699932 7+ 02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

6.32 7023 3+04 y 
1.3463200+05 DEC 

GEOGRAPHIC 
XG - 1. 1120 49 7+05 YG 
ALT 1.3119077+05 LAT 

EARTH-MOON PLANE 
XMP - l, 2467 910+ 05 YMP 
RMP l, 34632 00+05 DEMP 
XHE - 1. 2467010+05 YME 

PLANETARY COORD INAT ES 
XM 1. 5568532+05 YM 
RM 2.0275690+05 DEM 

XSUN 5. 4 129 7 62 +0 7 Y SUN 

- 1 . 13 62937+04 ZL 
-1.6710791+00 RAL 

- 4.1498723+04 ZS 
2.0 1956 78-0 1 LONS 
9.91 34548+0 1 LT E 

-2.5310937+01 LAP 

9.9433 480+04 l 
2.89080 19+0 1 RA 

3, 90 33 242+04 ZG 
2,89 12 174+01 LON 

-5 .01818 33+04 ZMP 
3.37133 04+00 RAMP 

-5.01618~3+04 ZME 

1 . 1079642+05 ZM 
1 .9 534945+01 RAM 

- 5.3551175+07 ZS UN 

GEOCENTRIC OSCU LATING ELEMENTS 
SMA 1. 2179 518+05 . ECC 9. 717 8 156-01 INC 

VH -1.942934 1+03 RNMP 2.80655 37+01 APMP 

8.1739542+03 DXMP 
- 1 .5735848+02 VMP 

8.1739542+03 DXME 

6.6391 827+04 DXM 
3.430 1295+0 1 LOH 

-2,3252522+07 RAS 

3. 30 76420+0 I RAN 
5.24 74226+00 IN MP 
3.84 73 380+01 SLR 

236 

-3 .34689 75 +03 DYMP 
4. 075113 3+03 PTMP 

-3.34689 7 5+03 CYME 

- 1.9912257+0 3 DYM 
1.6 751110 +02 VM 

-4.4 776951+0 1 LOS 

-6.4488306+01 APF 
2.8 745924+0 1 APO 
6.8053162+03 PER 

-2.3 15 1834+0 3 OZMP 
7.629 2687+01 AZMP 

- 2.3151834+03 OZME 

2.5 153764+03 DZM 
3.4245456+03 ARGM 
8.8432859+01 DES 

- 5.0073582+01 RP 
2.4006518+05 TFP 
2.960 1706+ 02 MTA 

-2. n545n+o2 
1.1853824+02 

-2.115452l+02 

1.198087 8+J3 
4.4524185+01 

- 1. 698382 5• 0 l 

3.4515809+03 
2.3645 0&1+0 0 
3.6000000+02 

8.37 94 338-0 1 PX -3.035 1694-0 1 PY - 8.5598758-01 PZ 
3.5026874-0I sxo o.ooooono svo 0.0000000 s zo 

-4. 1852443-01 
o.ooouooo 

FEB, 1911, HRS., 19 MINS . , 6C .OOO SECS, G.M.T, USNM USFT I Ste 

DAYS, 10 HR S., 59 MINS .. 59,999 secs. G.e.r. RAGR .24183125642919bfl03 

.282816823071321 38+002 

.595294477060 15875+000 

-2.9788 186+03 DX L 
- 1 . 727934 1+02 VL 

2. 67 81703+02 
-2.5677417+01 
6. 5862013+00 

- 1 .4 154776+02 

DXS 
VRS 
LNE 

OR 

.186181110712537 24+002 

.28263~86607 17 5944+000 

3. 1628035+03 DYL 
3.33 7 5066+03 PTHL 

-3,89 69275+03 DYS 
3 , 9377167+03 PTR 

- I . 740686 9+02 C SMP 
-3.2713307+03 VT 

9.63 16 138+0 2 DZL 
- 7, 85 713 04+0 1 All 

- 5.5492249+02 ozs 
-5.6177755+01 AZR 
9.97 336 13-0 1 RSMP 
2. 1918047+03 SEASV 

4. 560u9 21+02 
-5. 76 6 7287+0 1 

1.07843 .C:.o+0.2 
-8,693649<+0 1 

9.3651202+0 1 
- 1 .8387436+01 

6.4119537+04 
5.7269883•0 1 

DX 1.1 45 147 5+ 03 DY 3.4602711+03 DZ l,6426Bl+03 
V 3.9979833+03 PTH 7. 628 7279+0 1 AZ 1. 06 73876 +02 

6,4119535+04 
I. 7 543863 +02 

DXG 4.8884589+02 DYG 
VE 5.054 3690+04 PTE 

5.05146 12+04 DZG l,64298 25+J3 
4.4072127+00 AZ E -9 .03lu591+01 

8.0470822+03 OXMP 
- 1 .577135 4+02 VMP 

8.0470822+03 OXME 

6. 7098355+04 DXM 
3.4869389+0 1 LOM 

-2.3236786+07 RAS 

3·3097208+01 RA N 
5.246 176 1+00 INMP 
3.9675272+0 1 SLR 

6.377453 1-0 1 PX 
3.5082840-0 1 sxo 

-3.2971879 +03 DYMP 
3,9979833+03 PTMP 

-3.29 71 879+ 0 3 CYME 

-2.0 17 6560+03 DYM 
1. 5303813+02 VM 

·4.4 7 34543+0 1 LOS 

-6. 4 562008 +O I APF 
2.8790844+01 APO 
6. 7 9 1560 1+03 PER 

-3.0377077-01 PY 
0.0000000 SYO 

-2 .2506643+03 DZMP 
7 .628 7283+0 1 AZMP 

-2.2506643+03 DZME 

2,4971097+ 03 DZM 
3.4227384+03 ARGM 
7. 343420 1+01 DES 

-5. 002368 5+0 1 RP 
2.4QI0856+05 TFP 
2.9608326+02 MTA 

-8.5593285-0 1 PZ 
0 .0 000000 s zo 

-2. 1664062+ 02 
! .1859 700+;)Z 

-2 .1664062+02 

le l86tib3iH03 
4,5097050+01 

- l .697 l 880+Jl 

3.4444958•03 
2.30893~9+00 

3.6000000+ 02 

-4. 1645220-01 
o. 0000000 

FEB, 1971, HRS., J o MI NS., 60,000 SECS . G.M.T • USNM USFT I Sec 

DAYS, 11 HRS., 59 MINS., 59.999 SECS. G.E;T. RAGR .2568723234015 21+003 

.288 720 67228442522+002 
,58552516289 166446+000 

-2. 71 64311+0 3 DX L 
-1,72 99035+02 VL 

3.2833172•02 
-2.6455585+01 

6.6033299+00 
- 1.6621384+02 

6. 5081772 +04 
5.7531111+01 

6.5 0 81771+04 
1.6065879+02 

oxs 
VRS 
LNE 

DR 

DX 
v 

DXG 
VE 

7 .9 172864+03 OXMP 
- J. 5807581+0 2 VMP 

7.9172864+03 DXME 

6. 7798203+04 DXM 
3.5438279+01 LOH 

-2.322 1037+07 RAS 

3.3119170+01 RAN 
5.2446324+ 00 INMP 

• l 869 751119 39576 16+002 
.276204 13C03842849+000 

3. 1541163+03 DYL 
3.3 149 183+03 PTHL 

-3,86 1478 9+ 03 DYS 
3,889280 7+0 3 PTR 

-I. 74041 R5+02 DSMP 
-3.254568 1+03 VT 

1.11027 0 1+03 OY 
3.92352 11 +03 PTH 

1. 3 72808 2+0 4 DYG 
5.1471132+04 PTE 

-3.249 19 27+03 DYMP 
3.9235211+03 PTMP 

-3.249 192 7+03 DYME 

- 2.0438482+03 DYM 
1 .3856595+ 02 VM 

-4.4692 14 2+ 01 LO S 

9.2485832 +0 2 DZL 
- 7. 9050330+01 AZ L 

-4.5380200+02 DZS 
-5.68040 18+01 AZR 

9.9349593-01 RSMP 
2.129403 7+0 3 SEASV 

4. 29 S!>iJ 7+02 
-5. 7 83()933+01 

9. 80 79499+ 0 1 
- 8. 1050986+01 
9.3 l 2 U884 +01 

- 1. 8559560+0 1 

3.4034850+03 DZ 1.605493 1+03 
7. 627843 7+01 AZ 1 .0691382+02 

4.9580632+04 DZG 1.605576 5+0 3 
4.2467359+00 AZE -9.0302613+01 

-2. 18 8090 1+0 3 DZMP 
7. 6278439 +01 AZMP 

-2. 188090 1+0 3 DZME 

2.4 786267+0 3 DZM 
3.4209358+03 ARGM 
5.8435536+01 OES 

-2.2 141 87 4+0i:'. 
1.18658(.t. +02 

-2.214!8 7 4+0£ 

1.1755407+03 
4.56b'13!:1+J l 

- 1 . 6959926•01 

-6.4640908+01 APF -4.9970116+01 RP 3.436tHl 0+;)3 
2 .3137865+00 2.8839126+01 APO 2,40 15 349+0 5 TFP 

'I' 

• 

( 

(I 



... 

~ 

... 

~ 

~ 

TA 1.6775262+02 EA 

GEOCENTRIC UNIT VECTORS 
WX -4,9374151-01 WV 
QX 8,1472,82-01 QV 

9,6226391+01 

-2. 3401383-01 
-4.6121143-0l 

MA 

Wl 
QZ 

•••••• CSM I cAR TH REF, !PHASE 52-
MEAN-OF-EPOCH 1971 

,37000~000000000+002 HRS. FRUM LAUNCH 

kEST•RT COORD INATES I ER AND ERIHR I 

RX Vl 
ROXVZ 

.18559618342 995698+002 
.18526580636105037+000 

SELENCCENTR!C 
XL -9.0548580+04 VL 
RL 9 .1226R62+04 DECL 

SELENOGRAPHIC 
XS 8.1117923+04 

ALTS 9,0288367+04 
LT S -3.0132669-01 
LIN 1, 7016869+0 2 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 6.39 18 092+04 y 
R 1 .3686940+05 DEC 

GEOGRAPHIC 
xG -9.qz4zqso+o~ ·VG 
ALT 1, 3342Rl 5+05 LAT 

EARTH-~OON PLANE 
XMP -1.2709122+05 YMP 
RMP 1. 3686~40+05 OEMP 
XME - I, 270912?+05 VME 

PLAN ETA RY co4RDINATES 
XM 1.5446 667+05 VM 
RM 2,0286250+05 DEM 

XSUN 5,4173138+07 VSUN 

- 1.0825850+04 lL 
-1.5509042+00 RAL 

-4.1738183+04 ZS 
2·40~7605-01 LONS 
9,8627665+01 LTE 

-2.5838518+01 LAP 

1.01433 58+05 
2,.8840573+01 RA 

6.7269191+04 lG 
2.8844b54+0l LOk 

-5.02C4102+04 ZMP 
3.2605841+00 RAMP 

-5. 020410 2+04 lME 

1 . 1225944+05 ZM 
1.97322 01+0 1 RAM 

-5,35 14830+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 21 81437+ •)5 ECC 9.7185330-01 INC 

VH - l.9667 594+ry3 RNMP 2.7480894+01 APMP 
TA l .~799653+02 EA 9,7306046+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.'J44Qq29-0l WV -2.3343803-01 
QX 8.1421620-0l QV -4.6161731-01 

****** CSM I EARTH REF. /PHASE 52-
MEAN-OF-EPOCH 1971 

wl 
Ql 

.380000000000000+0D2 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER IHR I 

RXVZ 
ROXVZ 

SElENOCrnTR IC 

.18742114867148901 +002 
.17976633955971673+000 

239 

4.0675853+01 SLR 6,7767559+03 PER 

B.3753022-01 PX -3 .0403665-01 PY 
3.5143lb2-0l sxo 0.0000000 svo 

2.9615129+02 MTA 

- A.5587471-01 Pl 
D.0000000 szo 

3.6000000+02 

-4.1837b57-0l 
0.0000000 

FEB. 1971 , · HRS., 19 MINS., 60.000 SECS. G,M,T. USNM USFT I StL 

OAVS, 1 2 HRS ., 59 MINS., 59.999 SECS. G.E,T, RAGR • 271913390373846+0 03 

.29452829057467461+002 

.57b04518053028907+000 

-2.4690623+03 DXL 
-1. 7318 2 17+0 2 VL 

3,8320547+02 
-2.7227502+01 

6.6 197776+00 
-6.3420013-01 

b.6022252+04 
5. 77630 33+0 1 

DXS 
VRS 
LNE 

OR 

DX 
v 

.l<;l7059413934D825+002 

.26999787C99634318+000 

3,1466958+03 DYL 
3.2947390+03 PTHL 

-3.62 64659+03 ovs 
3,8439180+03 PTR 

-1.7401557+02 DSMP 
-3.23 97010+03 VT 

1.0768955 +03 DY 
3.8515489+03 PTH 

8·8845091+02 OZL 
-7 ,9512678+01 AZL 

-3.5490607+02 DZS 
-5.7438284+01 AZR 

9.8965366-Dl RSMP 
2 .0688264+03 SEASV 

3 .3463806+03 
7.6266450+01 

DZ 
AZ 

6. 6022251+04 
1.45 86 964+02 

DXG 2.6494883+04 DVG 
VE 5.238226G+04 PTE 

4.5lb0371+04 DlG 
4.0958520+00 AZE 

7.7847505+03 DXMP 
-1,5844478+0 2 VMP 

7.7847505+03 DXME 

6.8491313+04 DXM 
3. 6007967+O1 LOM 

-2.320 5275+07 RAS 

3,3144242+01 RAN 
5.2427678+00 INMP 
4.2075044+01 SLR 

-3.202776b+03 CVMP 
3.8515489+03 PTMP 

-3.2027766+03 CVME 

-2.069R003+03 DVM 
1.2409458+02 VM 

-4.4649747+01 LOS 

-6.4725348+01 APF 
2.8890996+01 APO 
6. 7608378+03 PER 

-2.1273500+D3 DZMP 
7,6266452+01 AZMP 

-2. 1273500+03 DZME 

2.4 599297+03 DlM 
3,4191377+03 ARGM 
4,34368b4+01 DES 

-4.99 12630+01 RP 
2.4020007+05 TFP 
2.9622128+02 MTA 

B,37?9677-01 PX -3,0432 123-0 1 PY -8.558 1297-0 1 PZ 
3.5208154-0l sxo 0.00 00000 svo o.onooooo szo 

4. 052nb9+J 2 
-5.8006979+01 

8.89lb943+01 
-8. 715'd~7+01 

o,2591!77+01 
-l .8724ll l+Ol 

1. 5694l 79+0j 
l.070b771+0 2 

l. 569J9U7+U3 
-c;.0294835+~1 

-2. 25~0580•0< 
1.187<219+0 2 

-2 . 259o>&O+u< 

1. l6412u 1 +.JJ 
4.624U979+-Jl 

-1.6947964+01 

3.42867.!5+03 
2.37910v7+vo 
3. 600uOOO+O 2 

-4. 182 <;7' 1-0l 
0. OOOOOuO 

FEB. 1971, 10 HRS., 19 MINS., bC.000 SECS. G,M,T. USNM USFT I StC 

DAYS, 13 HRS., 59 MI•S., 59,999 SECS. G.E.T. 

.30024248070669858+002 

.566836b9323658424+000 
. 19437576717957401+002 
.26400100452317367+000 

RAGR .286954457346lll+J03 

XL -8.P686122+04 YL 
RL 8.9311361+04 DE CL 

- 1.0309800+04 ZL -2.2359083+03 DXL 3.1404391+03 DYL 
3.2767788+03 PTHL 

8. 5 38 3290+02 Oll 
-7,9958046+01 All 

3.819)670+02 
-5.8i77~b9+:Jl -1.4345487+00 RAL -1.7336910+02 VL 

SELENOGRAPHIC 
XS 7.A861~94+04 

ALTS A.R372865+04 
LT S -3.0010542-01 
LIN l.703444D+0 2 

GEOCENTRIC 
x 6. 4546598+')4 

VS 
LATS 

LN S 
LAN 

l .390h5G2+ ·')5 uEC 

GECGRAPHIC 
XG -B.fl 084828+04 VG 
Al T 1.3 562466+05 LAT 

EARTH-~CON PLANE 
XMP -l.2G47~69+Q5 YMP 
R"4P lo 3C/ O~ iq2+')5 OEMP 
XME - l.2947) 6q+t')5 YME 

PLANETARY COORDINATES 
XM 1. 532 3272+05 VM 
R~ 2.02968 16+05 OE~ 

XSUN 5,42 16 485+07 vsu~ 

-4.1919680+04 lS 
2. 7766943-0 1 LONS 
9.8 120792+01 LT< 

-2.6361200+01 LAP 

1. 034 1J 151+ O5 
2.iH7t.709+')1 RA 

<;.1894265+04 lG 
2.8778720+01 LON 

-5, 0168310+04 ZMP 
3.1532758+00 RA~P 

-5,0168310+04 ZME 

1.1371131+05 ZM 
l.C/927449+01 RAM 

_,,3478455+07 ZS UN 

GEOC EN TRIC OSCULATING ELEMENTS 
SMA 1,2183413+05 ECC 9.7193016-01 INC 

VH -l,9902696+03 RNMP 2,6896395+01 APMP 
TA l,6823354+02 EA 9,8367464+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9512764-01 WV 
QX A.1366806-01 QY 

-2. 3282372-01 
-4,6204910-01 

•••••• CSM I EA RTH REF. /PHASE 52- 10 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.3900000000 00000+002 HRS• FROM LAUNCH 

RESTART COORDINATES ( ER AND ERIHR I 

RXVZ . 18919226861751 32 1+002 

4. 32"2310+02 
-Z. 7 GC/34e l+Ol 
t- .63554~&+00 

l. lf'l t:273'-+0 l 

oxs 
VPS 
LNE 

DP 

-3.79 17985+03 DYS 
3.8014224+03 f'Tk 

-1. 73989f6+02 DSMP 
-3.2265 797+03 VT 

6.6<;.:.l 7t:2+C4 
5.~(,26245+0 1 

DX l.N492P7+03 DY 
V 3. 7819M3+03 PTH 

t- ,6941720+04 
1. 31 0 7179+02 

DXG 3.7869344+04 DYG 
VE 5.3277591+04 PTE 

706496364+03 OXHP 
- 1.5862000+02 V~P 

7 .6496364+03 OXMf 

b.91 77630+04 OXH 
3.6578461+01 LOM 

-2.3 18950 1+07 RAS 

3,3170777+01 RAN 
5 -2405582+00 INMP 
•.3272754+01 SLP 

-3. 1578190+03 OVMP 
3, 78190~3+03 PTMP 

-3.1578190+03 CVME 

-2, 0955105+03 DYM 
1,0962401+02 VM 

-4.460 7358+01 LOS 

-6. 4815696+01 APF 
2,8946712+01 APO 
6,7437335+03 PER 

-2.58 12213+02 ozs 
-5.8079462+01 AlR 

9,P580904-0l RSMP 
2.G099740+03 SEASV 

3 .2948544+03 oz 
7,6251606+01 AZ 

3,7444083+04 DZG 
3,9537251+00 AZE 

-2.0683416+03 DlMP 
7.b251609+01 AZMP 

-2 .0683416+03 DZME 

2.4410215+03 DZM 
3.4173446+03 ARGM 
2.8438186+01 DE S 

-4 ,985095 l+Ol RP 
2.4024839+05 TFP 
2.9629335+02 MTA 

P.37•)4346-0 1 PX -3.04 61925 - 01 PY -B,5574745-01 PZ 
3,527810-01 SXO 0.0000000 SVO 0,0000000 SZO 

e.C'3ll 74't+Oi 
-b. 726 :?tt5b+Oi 
9,2062J&lt0l 

-l.888l6b0+01 

1. 53•>!>99+v3 
l oC726100+02 

l .534ov39+Cd 
-9. 02870~7+-J 1 

-2. 30lio3o+04:: 
l .187tj'it4+\Ji 

-2 • 30li.b30+QL 

I .152003i+03 
4·66l,J4c;.+Ol 

-l .6"i3:> ~"iii::+Vl 

3.4l9t)b44+:J3 
2.38'+.,17.::+JO 
3.60000(10+0.i 

-4.1821451-lll 
o. 0000000 

FEB. 1971, 11 HRS,, 19 MINS., 60,000 SECS. G.M.T. USNM USFT I StL 

OAVS, 14 HRS , , 59 MINS,, 59,999 SECS. G.E.T. RAGR .301Qq5524~lb4~b+J03 

.30586587498074934+002 .19698661370681738+002 



RDXYZ .17449444269364888•000 

SELENOCENTRIC 
XL -8,6827047+04 YL 
RL 8,7403150+04 DECL 

SELENOGRAPHI C 
XS 7,6624722+04 

ALTS 8,6464655+04 
LTS -2,9888422-01 
LIN 1. 7052089+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 6,5156560+04 y 
R 1,4122285+05 DEC 

GEOGRAPHIC 
XG -5.4812799+04 VG 
ALT 1.3778158+05 LAT 

EARTH-~OON PLANE 
XMP -1,3183276+05 YMP 
RMP l,4122285+05 DEMP 
XME -1.3183276+05 YME 

PLANETARY COORDINATES 
XM 1.5198361+05 YM 
RM 2,0307387+05 DEM 

XSUN 5.4259802+07 VSUN 

- 9,8137537+03 Zl 
-1,3218143+00 RAL 

-4, 2044436+04 ZS 
3,1302603-01 LONS 
9.7613931+01 LTE 

-2.6878712+01 LAP 

1.0533817+05 z 
2,8710338+01 RA 

1.1107234+05 ZG 
2,8714282+01 LON 

-5,0075785+04 ZMP 
3,0491857+00 RAMP 

- 5 , 0075765+04 ZME 

1 , 1515193+05 lM 
2,0120669+01 RAM 

-5,3442052+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2185449+05 ECC 9.7201246-01 INC 

VH -2.0134790+03 RNMP 2.6312033+01 APMP 
TA 1.6846416+02 EA 9,9411454+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9590923-01 WY 
QX 8 , 1307%4-01 QY 

-2.3216626-01 
-4.6250838-0l 

Wl 
Ql 

•••••• CSM I EARTH REF. /PHASE 52- 11 
MEAN-OF-EPO CH 1971 

,400000000900000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER /HR I 

RXYZ 
RDXYZ 

.19091175229757004+002 

.16943702315056731+000 

SELENDCENTRIC 
XL -8.4970738+04 YL 
RL 8,5501311+04 DECL 

SELENCGRAPHIC 
XS 7.4408670+94 

ALTS 8,4562816+04 
LT S -2,9766293-01 
LIN l. 7069859+02 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

x 6,5748 738+04 y 
l.4334138+05 DEC 

GEOGRAPHIC 
XG -2 ,4976203+04 VG 
ALT 1,3990010+05 LAT 

fARTH-~CCN PLANE 
XMP - 1,3416266+05 YMP 
RMP 1,4334138+05 DEMP 
XME -1.3416206+05 YME 

PLANETARY COORDINATES 
XM 1,5071948+05 YM 
RM 2.031H62+05 DEM 

XSUN 5 .4303 09 1+07 YSUN 

-9 .3367369+03 ZL 
-l.2125120+00 RAL 

-4,2113610+04 ZS 
3,4682772-01 LONS 
9.7107083+01 LT< 

-2. 7390738+01 LAP 

1.0724442+0 5 l 
2. 8647369+01 RA 

1·2329011+0 5 ZG 
2.86~1249+01 LON 

-4 .9927779+04 ZMP 
2,9481118+00 RAMP 

-4 .9927779+04 ZME 

1.1658115+05 ZM 
2.0311845+01 RAM 

-5. 3405620+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l. 2 187550+05 ECC 9.7210056-01 INC 

VH -2,0364010+03 RNMP 2.5727794+01 APMP 
TA 1.6868 88 6+02 EA 1,0043876+02 MA 

GEOC ENTRIC UNIT VECTORS 
WX -4 .96731 l0-01 WY 
QX 8, 1244791-0 1 QY 

-2. 3146316-0l 
-4.6299682-01 

wz 
Ql 

****** CSM I EA RTH REF. /PHASE 52- 12 
MEAN- OF-EPOCH 1971 

,410000009000000+002 HRS , FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
f<OX YZ 

.19258168400001132+002 

.l64 58236058 l6479d +OOO 

SE LENOCENTRIC 
XL -8.3llH27+04 YL 
PL 8.3604q98+ 04 DECL 

SELENUGRAPHIC 
XS 7,2212842+04 

hl TS 8,2666502+04 
LT S -2.96440a2-0l 
LIN l . 7087792+02 

GEOCENTRIC 
x 6 . 6323853+04 

VS 
LATS 

LNS 
LAN 

-8.8778221+03 ZL 
-l.1064527+00 PAL 

-4.2128315+04 ZS 
3,7915413-01 LONS 
9,6600244+01 LT< 

-2,7896881+01 LAP 

1.0912105+05 

240 

.55788341 42272 5795+000 

-2.0162129+03 DXL 
- 1,7355 143+0 2 VL 

4, 77 51029'+02 
-2. 87 53 835+01 

6 , 6 506330+00 
l,1083175•01 

6. 7 840881+04 
5.8261281+01 

6,7840879+04 
1 . 1626576•02 

DXS 
VRS 
LNE 

DR 

OX 
v 

OXG 
VE 

7,51 20968+03 DXMP 
- 1.5920 106+02 VMP 

7,51 20968+0 3 DXME 

6.9857094+04 OXM 
3.7149759+01 LOM 

-2.3173715+07 RAS 

3.3199542+01 RAN 
5.2379764+00 INMP 
4,44 68888+01 SLR 

.25819984600273458+000 

3.1352616+03 DYL 
3,2608654+03 PTHL 

-3,7573973+03 DYS 
3,7616396+03 PTR 

-1,7396471+02 DSMP 
- 3.2150694+03 VT 

1. 0 142847+03 DV 
3.7144474+03 PTH 

4.7000891+04 DYG 
5.4157614+04 PTE 

-3. 1142113+03 DVMP 
3.7144474+03 PTMP 

-3,114 2113+03 DVME 

-2.12oq69+03 DYM 
9.5154237+01 VM 

-4.4564976+01 LOS 

-6, 4 9 123 54+0 1 APF 
2,9006562+01 APO 
6.7253650+03 PER 

8,2090702+02 DZL 
-a.0386223+01 All 

-l,6334711+02 DZS 
-5,8726493+01 AZR 

9,8196329-01 RSMP 
1.9527572+03 SEASV 

3.2428116+03 DZ 
7,6234161+01 AZ 

2.6864665+04 DZG 
3.8196160+00 AZE 

-2 ,0109710+03 DZMP 
7. 623 4167+01 AZMP 

-2 .0109710+03 DZME 

2.4219046+03 DZM 
3,4155566+03 ARGM 
1, 3439500+01 DES 

-4.978 4784+01 RP 
2.4029858+05 TFP 
2.9636764+02 MTA 

3,5984771+02 
-5. 8350037+0 l 

7.222425 1+01 
-8.736454.l+Ol 

9 .1533594+0 l 
-l.90329j2+0l 

l.500d395•03 
1, 074H 24 +0 L 

l.500'1oll+0 3 
-9.0280%7+01 

-2.3410210+0< 
l.l885972+0L 

-2.34lOC::lO+CJ2: 

1.140'19 1 &+ O~ 
4.738t:5 2 l+Ol 

-1.6924013+(.il 

3.410407~•0'> 
2,3912786+J O 
3. 6 OOOOuO+u 2 

8,3676867-0 1 PX 
3.5353563-01 sxo 

-3.0493347-0l PY -8.5567796-01 Pl -4.181.2767-01 
0.0000000 svo o.oooooJo szo · 0.0000000 

FEB. 1971, 12 HRS., 19 MINS., 60 .000 SECS. G,M,T, USNM USFT I Ste 

DAYS, 1 5 HRS , , 59 MINS., 59,999 SECS. G.E.T. RAGR o3l 703659l290d 2D+ J03 

.3114009498557 537 3+002 
,549 l704 3552301970+00Q 

- 1.80 92 716 +03 DXL 
-1.7372939+02 VL 

5.1756069+02 
- 2.95 08871+01 

6.6b50422 +00 
l .0740879+01 

6. 8720379+p4 
5.8488631•01 

o.8720375 .. 04 
1.01 45204+02 

oxs 
VRS 
LNE 
D~ 

DX 
v 

DXG 
VE 

7,37 22 704+ 03 DXMP 
-1,50 59757+02 VMP 

7,3722704+03 DXME 

7.05 29650+04 DXM 
3,7721864+01 LOM 

-2.3157917+07 RAS 

3.32J072l+Ol RAN 
5 . 23499 16+00 INMP 
405663341+01 SLR 

. 199 54037483877553+002 

.25258 194557970907+ 000 

3.13108 5 1+03 DYL 
3,2468428+03 PTHL 

-3, 7 23 1921+03 DYS 
3.7244199+03 PTR 

- l.7 3940 13+02 OSMP 
-3,2050490+03 VT 

9,8488742+02 DY 
3.6490396 +03 PTH 

5.3172219+04 OYG 
5,5o227e7+04 PTE 

-3,0718563+03 OYMP 
3.6490396+03 PTMP 

-3.071R563+03 CYME 

-2 .1461977+03 OVM 
8,068 5273 +01 VM 

-4,4522599+01 LOS 

-6.5015762+01 APF 
2,90 70848+01 APO 
6. 7056492+03 PER 

7.8958410+02 DZL 
-8.0797006+01 All 

-7.0486368+01 DZS 
-5.9378 378+01 AZR 
9.7811518-01 RSMP 
l. 89 70936+03 SEASV 

3.1921657+03 oz 
7,6214382+01 Al 

1,4073611+04 DZG 
3 ,6928631+00 AZE 

-l.0551509+03 DZMP 
7.6214378+01 AZMP 

-1.9551509+03 DZME 

2.4025816+03 DZM 
3.4137739+03 ARGM 
3. 584 4081+02 DES 

-4.9713807+01 RP 
2.4035074•05 TFP 
2.9644428 +02 MTA 

8.3647058-01 PX -3.052t477-0l PY -8,5560430-01 Pl 
3.5434772-01 SXO 0,0000000 SVO 0,0000000 SZO 

3.3889715+02 
-5.a523897•Jl 

6.46ldbbO+Ol 
-8.7461~7b+Ol 

9.100>7l&+Jl 
-l .9177"07+01 

l .4681643•03 
l .076UtlOO+Ut. 

l.468lb55+0 3 
-9. 027'to49+01 

-2.31a5zo4+02 
l .18<1.JJ'17+0l 

-2 • 3785L0'++02 

l.1292872+03 
4. 7952401+01 

-1.691.::0£~+01 

3.400l;tl7+03 
2.398i,jlJ.+uO 
3. 6000000+02 

-4 . 180.Jbb tl-J l 
o.oooov::iu 

FEB. 1971, 13 HRS., 19 MINS., 60,000 SECS. G.M,T. USNM USFT I ScL 

OAYS, lb HRS., 5i; MINS., 59.9 99 SEC.S. G.E.T. RAG~ .332077o5&,bJl4~+JV3 

.31~65003897854120+002 
• 5406 840 79 68528101 +000 

-1.6144161+03 OXL 
-1.7300326+02 VL 

5,5325101+02 
-3.0258897+01 

6.6787724+00 
7. 3974585+00 

l .95808 28+04 

oxs 
VRS 
LNE 

DR 

ox 

.20203882551454088+002 
,24713~946277167 < 1+000 

3.127F398+03 DYL 
3,234 56M+03 PTHL 

-3. 6891210+03 DYS 
3.6896257+03 PTR 

-1 . 7391612+02 OSMP 
-3. lq64088+03 VT 

9.5666870+02 DY 

7.597&185+02 DZL 
-8,1190303+01 All 

2,Q5•746l+Ol DZS 
-6,0034157+01 AZR 

9,7426562-01 RSMP 
l,8429076+03 SEASV 

3 .1428370+03 Dl 

3.190.;)7;0+:.2 
-5. 8b99b.3.hQ l 

5.7462543+01 
... a. 755:>0&o+Cil 

9.0478446+01 
- l.93lol:i35+ol 

l.436!> 28::uQj 

... 

• 

( 

"' 

... 

( 



.. 

( 

.. 

l, 4542 26 5+0 5 DEC 

GEOGRAPHIC 
XG 7,5040353+03 YG 
ALT l.41 98136+ 05 LAT 

EARTH-MOON PLANE 
XMP -1.3646554+05 YMP 
RMP l.45422~5+05 DEMP 
XMF - l, 3646554+05 YME 

PLAN l' HRY CUORO IN ATES 
XM l.4Q44048+05 YM 
~M 2.0328539+05 OEM 

XSUN 5.4346349+07 YSUN 

2.8585726+01 RA 

1. 27475 27+05 lG 
2,8589545+01 LON 

-4.Q72~5Q8+04 LMP 
2.8498697+00 RAMP 

-4,Q725508+04 lME 

l.179q887+05 ZM 
2.0500961+0 1 RAM 

-5.3369160+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.2189720+05 ECC 9,7219486-01 INC 

VH -2.0590476+03 RNMP 2 .51 43666+01 APMP 
TA l,6 890A06+02 EA 1.0145007+02 MA 

GEOCENTRIC UNIT VECTOPS 
WX -4,9762465-01 WY 
QX 8.1176949-01 QY 

-2.3071104-01 
-4,6351624-01 

wz 
Ql 

****** C SM I EART H REF, /PHASE 52- 13 
MEAN-OF-EPOCH 1971 

,420000001000000+002 HRS. FkOM LAUNCH 

RESTART COOPDINATES I ER ANO ER /HR I 

RXYZ 
ROXYl 

. 19420404029330653+002 

.15991997053354943+000 

SE LENOCF.NTRIC 
XL -B.1264 178+04 YL 
RL A, 1713 418+04 DECL 

SF.LENCGRAP HI C 
XS 7.0037173+04 

ALTS 8.0774Q21+04 
LTS -2.9521938-0 l 
LIN 1,711 5928+02 

GEOCENTO IC 

vs 
LATS 

LNS 
LAN 

o.t882~60+04 Y 
1. 4746773+05 DEC 

GEOGRAPh IC 
XG 4.0460 968+04 VG 
ALT 1.4402642+01::1 LAT 

EARTH-•CON PLANE 
XMP - l . 3874156+05 YMP 
RMP l.4746772+05 OEMP 
XME -l.3874156+05 YME 

PLANETARY COORDINATES 
XM l.48 14676+05 YM 
RM 2,033911•+05 OEM 

XSUN 5,4389579+07 YSUN 

-8.436 1 339+03 ZL 
- l,0034526+00 RAL 

-4. 2089603+04 z s 
4.1008090-01 LONS 
9,6093418+01 LT E 

-2. 8396677+01 LAP 

l. lQCJf,882+05 
2.8525329+01 RA 

l. 23G8643+05 ZG 
2.8529000+01 LO ~ 

-4 . 947 0 127+04 ZMP 
2.7~42921+0(} kAMP 

-4,9471 127+04 ZME 

1.1940496+05 ZM 
2.0688000+0 1 RAr. 

-5.33?2671+07 ZSUN 

GEOCENTRIC OSCU LATING ~L E ME NT S 
SMA l.2191162+05 ECC 9.7220576-0 1 INC 

VH -2,0814299+03 
TA l.6 9 12 21~+02 

RNMP 2.4559632+01 APMP 
EA l.02 4460 1+ 02 MA 

GEOCENTRIC UNIT VECTO•S 
WX -~.~858579-D l ~y 

QX R,1 104 ~65-0l QY 
-2.290'1612-01 
-4.6406863-0 1 

Wl 
Ql 

****** CSM I EAR TH ~EF. /PHASE 52- 14 
Mt.AN -OF-EPOCH 1971 

.430000000000000+002 HRS, FROM LAU NCH 

RESTART cnoPDINATES ( ER ANO ER/HP I 

RXY l 
RDXYZ 

.. 19 ~ 71:hl6Q379435fl4l+ .102 

.15544J4896t951F.09+0CO 

SE L ENOC ENT RIC 
XL -7 .94l 2q96+n4 YL 
RL 7.9e25842+04 llECL 

SFLENGGRAPHIC 
XS b.78Rlf.34+04 

ALTS 7 .. 13887346+04 
LT S -2,9399740-0 1 
LIN l. 7124304+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

6.742556 11+)4 y 
l.4"1-47761+05 DEC 

GECGRAPH IC 
XG 7, 1628277+04 YG 
ALT l .•603 ~ 30+15 LAT 

EAR TH -•CON PL AN E 
XMP - 1.4099082+05 YMP 
RMP l,4947761+05 OEMP 
XME -l.4009082+05 YME 

PLANETARY COORO I NA TES 
XM l.4683846+05 YM 
RM 2.0349700+05 OEM 

-b ,Ol C8348+03 ZL 
-0,0332972-01 RA L 

-4.19<;8492+04 ZS 
4. 39678 6 5-f)l LONS 
9 ,~586601+01 LH 

-2.888958b+Ol LAP 

l.1278846+05 l 
2.8466 112+ 0 ! RA 

1.1 0 16730+0' lG 
2.8469817+01 LON 

-4.9162752+04 lMP 
2,66 12 213+00 RAMP 

-4.9162752+04 ZME 

l .2079930+05 ZM 
2.0872943+01 RAM 

2U 

5. 8708735+01 3.5855617+03 PTH 7 ,6 192519+01 AZ 

b.9580828+04 
&.6631070+0 1 

DXG 
VE 

5.5854087+04 DYG -9.9927165+01 DlG 
505873548+04 PTE 3,5728786+00 AZE 

7.2302838+Qj OXMP 
- l.59 ~7920+02 VMP 

7,2302838+03 OXME 

7.1195244+04 DXM 
3.8294777 +0 1 LOM 

-2.3142106+07 RAS 

303264517+01 RAN 
5.2315731+00 INMP 
4. 6655999+01 SLR 

-3.0306664+03 DYMP 
3.5855616+03 PTMP 

-3.0306664+03 CYME 

-2. 1711711+03 DYM 
6.6217119+01 VM 

-4,4480228+01 LOS 

-6.5 126398+01 APF 
2,9 139910+01 APO 
6.6844949+03 PER 

8,36147 19-0 1 PX -3.056 140&-0l PY 
3,5522238-0l SXO 0.0000000 SYD 

- 1.9008004+03 DlMP 
7.6192529+01 AZMP 

- l,9008004+0 3 DZME 

2,3830551°+03 DlM 
3.4119967+03 ARGM 
3,4344211+02 OES 

-4.9637668+01 RP 
2.4040502+05 TFP 
2,9652344+02 MTA 

-8 ,55526 19-01 PZ 
0.0000010 SlO 

l. 077•2&b+02 

l. 4365262+03 
-9.026u70o+Ol 

-2.4139~69+02 
l .190Li:::J9+Jl 

-2.4 13 (j.569+0c:: 

l. l l 7't9(Jtt+0 3 
4.652lo8b+)l 

-l.69000<9+01 

3.389.1t>97+J3 
2 .4051:1.Ct>:..+oo 
3.6000000+02 

-4 .17C,'tlL 'i-U l 
o.ooovu::iu 

FEB. 1971, 14 HRS,. 10 MINS,, 60.000 SECS. G,M,T, USNM USFT I StL 

OAYS, 17 HRS-. 59 MINS., so. q qc, SEC.S. G.E.T. RAGR ,347118725<35470+003 

.3222153448300 11 59+002 

.53241177093215617+000 

-l,4310 100+03 DXL 
-1.7407328+02 VL 

~ .8433931+02 
- ) • l0L14220+Q l 

6.0C,18250+00 
-l .68384t·2•02 

7 .0422804+04 
5.892 1997+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

7.Q422BC2+04 DXG 
7.1603271+01 VE 

7.08625C9+03 OXMP 
-l,6037564+02 VMP 
7.08625~Q+93 OXME 

7,1653822+04 OXM 
3,886850 1+01 LOM 

-2,3126282+07 RAS 

3.330 1157+ 0 1 RAN 
5.2276816+00 INMP 
't.8046740+01 SLR 

8.3570626-0l PX 
3.56lb47l-OI SXO 

.20448363205038483+002 
• 2418 5146 l 54518750+000 

3.1254631+03 DYL 
3.2239146+03 PTHL 

-3.655 1294+03 IJYS 
3,65713 10+0 3 PTR 

- 1,7389267+02 DSMP 
-3.1890500+03 VT 

9.2956760+02 DY 
3.5239032+03 PTH 

5,4753058+04 DYG 
5 .6 7103 lC +04 PTE 

- 2.9905627+03 OYMP 
3.5239032+03 P TMP 

-2,9905627+03 CYME 

-2. 1958955+03 OYM 
5,1749778+01 VM 

-4.443 78f 3+0 1 LOS 

-6.5244795+01 
2.9214127+01 
6.6616040+03 

APF 
APO 
PER 

-3,0598239-01 PY 
0,0000000 SYO 

7.3142480+02 DlL 
-8, 1566069+01 AZL 

1,0983502+02 DZS 
-• ,0692908+01 AlR 

q,70414C2-0l RSMP 
l,7901305+0 3 SEASV 

3 .0947525+03 
7,6168833+01 

Dl 
AZ 

-l.4 703241+04 DZG 
3,4591347+00 AZE 

- l, 8478440+03 OZMP 
7,6168838+01 AZMP 

-l.8478440+03 DlME 

2.3633277+03 OlM 
3,4102252+03 ARGM 
3.2844 341+0 2 DES 

-4 .9555975+01 
2.4046 155+05 
2 .9660528+02 

RP 
TFP 
M TA 

-B,5544341-0l PZ 
0.0000000 SlO 

3.002uu~.HJt. 
-~ .867l:L:::lt1+J1 

5.072olb7+01 
-8. 764:>164+01 

8.9951777•Jl 
-l.9"t5 U.B't+ul 

l .405bll2+(/j 
1 . 079~9:,9+J2 

l. 40581&8+(.ij 
-9.02630;;1+0 1 

-2.4474 7 3l.+J2 
1 .190'1~41+,Jl 

-2.44747~ 2+0, 

1 . 105ov42+03 
4.90903bU+Jl 

-1 .6 8&60.::J+Ui 

3.377t>'l03+J3 
z.41 ... 11c;~+Ju 
3 .600UUUU+U2 

-4. l 7&'t!,J-ul 
c.ooouooo 

FEt3. 1971, 15 HRS., 10 MINS., 6C.OOO SECS. G.M.T. USNM USFT I StL 

PAYS, l~ HRS., 5~ MINS., i;c;.qq q SECS. G.F:.T. RAGR .21597 ~220 77c;5j4+~Jl 

• 327't98949l 6650Cf. 7+00 2 
• 524 34 19 226 151903 5+000 

-J.25H48B3+03 DXL 
-1.7423973+02 VL 

o.1256473+02 
-3. 1745153+0 1 

6. 7 G42004+00 
-l .6867731+02 

oxs 
VRS 
LNE 

DR 

.2C6~7636l30084093+002 

.2367lR~t911237200+000 

3.1238988+03 DYL 
3,2147635+0 3 PTHL 

-3,62116<0+03 DYS 
3,6268197+03 PTR 

- 1 , 7386979+02 DSMP 
-3.1828833+03 VT 

7 .0444290+02 OZL 
-8.19242•1+01 All 

l ,0745140+02 DlS 
-b. 13 53744+01 AZR 

9,6656 131 -0 1 RSMP 
l, 7386992+03 SEASV 

7 .1246843+04 
5,9128782+01 

DX 9,0352969+02 DY 3.0478448+03 Dl 
V 3,4639627+03 PTH 7 ,6 143576+01 AZ 

7. l 246843+04 
5,69~8990+01 

DXG 4,983C359+04 OYG -2,8725269+ 04 OlG 
VE 5.7533465+04 PTE 3.3511573+00 AZE 

6.94030 16+03 OXMP 
- l.6 07 7661 +02 VMP 

6,94•13016+03 OXME 

7,2505331+04 DXM 
3 ,9443033+0 l LOH 

-2,951474 1+03 OYMP 
3.4630627+03 PTH!> 

-2,Q5 1474!+03 DYME 

-2.22036q l+0 3 DYM 
3,728324 1+01 VM 

-l,7962 108+03 DlMP 
7.6143579+01 AZMP 

-l,7962 108+0 3 DlME 

2.3434020+03 DlM 
3.4084594+03 ARGM 

2.8234tH>l:+;.)t: 
-5.905'140::>+0 1 

4.438£0<.iu+iJ.1. 
-8.773 i..11 i.l+:Jl 

8.942:> 7! .. +0l 
- l .957()~91+Jl 

l.375'777~+u3 
1 .061.)bi:'.l+JL 

l .37t>U'to't-H.Jj 
-9.02~7~.JL+Ji.. 

-2.479t.~:J4 +.J "­

l ·l9lb.:>47+~L 
-2.47S2l34+02 

1. 093bL&9+0j 
4.96Sti4do+Jl 



XSUN 5.4432779+07 YSUN -5. 3296154+07 l SUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2194283+05 ECC 9.7240372-01 INC 

VH -2.1035579+03 RNMP 2.3975673+01 APMP 
TA 1. 6933153+02 EA 1.0342 715+0 2 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.9961993-0 1 WY 
QX 8. 1025724-0 1 QY 

-2.2904420-01 
-4.6465622-01 

wz 
Ql 

****** CSM I EARTH REF. /PHA SE 52- 15 
MEAN-OF-EPOCH 1971 

.440000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

. 197 31343188507005+002 

.15113557975693931•000 

SE LENOC FNTRIC 
XL -7. 7562310+04 YL 
RL 7.794 1586+04 DECL 

SELENCGRAPH IC 
xs 6.57462 15+04 

ALT S 7 .7003089+04 
LTS -2.9277519-01 
LIN t .7142951+02 

GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

x 6. 7953434•04 y 
R 1. 5145327+0 5 DEC 

GEOGRAPH IC 
XG 9.8798200+04 VG 
ALT 1.4801195+05 LAT 

EARTH-~OON PLANE 
XMP - l.4321340•05 VMP 
RMP l. 5145327+05 UEMP 
XME - l .432 1340•05 YME 

PLANETARY COORDINATES 
XM l.4551574+05 YM 
RM 2.0360279+05 DEM 

XSUN 5.4475q5Q+07 YSUN 

- 7. 60 11317+D3 lL 
-8.0590 197-01 RAL 

-4. 1855947•04 ZS 
4.6801745-0l LON S 
9 . 5079796+01 LTE 

-2.9374980+01 LAP 

1.1 458064•05 z 
2.840800,•0l RA 

B.9360544004 ZG 
2.84 11656+01 LO~ 

-4.8804453+04 ZMP 
2.5705157+00 RAMP 

-4.8804453+04 ZME 

l.2218177+05 ZM 
2.10 55775•0 1 RAM 

-5. 32 59608•07 zsu~ 

GEOCENTR I C OSCULATING ELEMENTS 
SMA l. 2196088•05 ECC 9.7251925-01 INC 

VH -2. 1254408•0 3 RNMP 2.3391778•01 APMP 
TA 1.6953652•02 EA 1.0439402•02 MA 

GEOCENTR I C UNIT VECTORS 
WX -5.0073304-01 WY -2.2812066-01 
QX B.0941463-01 QY -4.6528 138-0 l 

****** CSM I EAR TH REF. /PHA SE 52- 16 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.450001000000000•302 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYl 

SE LENOCENTRIC 

.19BB0396255266357•002 

.14699784808144769•000 

242 

-2.3110447+07 RAS 

3.3340894•01 RAN 
5.2232813+00 INMP 
4.9235425+01 SLR 

8.354152 7-0 1 PX 
3.5718028-01 sxo 

-4.4395505+01 LOS 

-6.5371531+01 APF 
2.9293914+01 APO 
6.6374689+03 PER 

3.1344470+02 DES 

-4.9468304+01 RP 
2.4052050+05 TFP 
2.9668998+02 MTA 

-3.0637084-01 PY -8.5535567-01 Pl 
0.0000000 SYO 0.0000000 SZO 

- 1.6870009+01 

3.3651680+03 
2. 4231 730•00 
3.6000000•0< 

-4. 177 Jb23-0 l 
o. ooovooo 

FEB. 1971, lb HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I St~ 

DAYS, 19 HRS., 59 MINS., 59.999 SECS. G.E. T. RAGR .172 00859lb01 20J•002 

.33270282240782178+002 
• 51646 38 38715 85 586+000 

-l.09b26£4+03 OXL 
-1.7440287+02 VL 

6. 366 5450+02 
-3.24820 11•0 1 

6.71 5 B9c;9+00 
-1.69 00294+02 

7.2053457+04 
5.9329427•0 1 

7.2053456+04 
4.2128568+01 

DXS 
VRS 
LNE 

DR 

ox 
v 

DXG 
VE 

&.7 925 146+03 DXMP 
-l.6 11 8 165+02 VMP 

6 .7 92 5146+03 DXME 

7. 3 1 49719+04 
... 0018376+0 1 

-2. 30 94599+07 

DXM 
LOM 
RAS . 

3.B840ll+OI RAN 
5.2 183276+00 !NMP 
5.0421908•01 SLR 

B.3500 143-0 l PX 
3.5827526-0[ sxu 

.20921848882908263•002 

.23172 9718609 10 379•000 

3.l23oa6S+03 DYL 
3.20700°0•03 PTHL 

-3.5871977•03 DYS 
3.598~8 5 1+03 l'TR 

-1.7384748+02 DSMP 
-3. 177 8283•03 VT 

8.7850652+02 DY 
3.4056475•03 PTH 

4.1320625+04 DYG 
5.6343388+04 PTE 

-2.913 3367•03 DYMP 
3.405t:474+03 PTMP 

-2;9 133367•03 DVME 

-2.2445904+03 
2.2817517•01 

-4.4353 152 ... 01 

OYM 
VM 

LOS 

-6.550725 1•01 APF 
2.9379730•01 APO 
6.6113742•03 PER 

6.7877142+02 DZL 
-8.2264927+01 All 

2.8346659+02 DZS 
-6.2015816+01 AZR 
9.62 70 603-01 RSMP 
I.&88 5562+03 SEASV 

2.65410~4+0.:: 
-5.9243701+01. 

3.8407001•01 
-8. 7615J90• 0l 

8.890U4::51+01 
-1.9701073•01 

3.0020519+03 DZ 1 .3469765+03 
7.6117003+01 AZ l.083i99~+02 

-4.1167249•04 DZG 1.3469595+0 3 
3.2485200+00 AZE -9.025< 75b•Ol 

-l.745834C•03 OZMP 
7. 61 17007+01 AZMP 

- 1.7458340+03 DZME 

2.3232805•03 OZM 
3.4066998+03 ARGM 
2.9844599•02 DES 

-4.9374 183+0 1 RP 
2.405820 1•0 5 TFP 
2.96 77774+0 2 MTA 

-2.509J40b+Oil 
1.1 92 7706•0 2 

-2.509J408t0l 

l.0815o b2+03 
5. 02 2o00t>+O l 

-l.686398&•01 

3.3517414+03 
2.433054bt00 
3 • 60000.Jv+VL 

-3.0678063-0I PY -8.5526264-01 Pl -4.1704:::)95-01 
0.0000000 0.0000000 SYO 0.0000000 SlO 

FEB. 1971, 17 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

DAYS , 20 HRS., 5q Mll\IS., s9.c;9q ~ECS. G.E.T. 

.33782883210160990+002 

.50876762728958466•000 
.21151140621330085+002 
.226875650&3023067•000 

RAGR •32241926l~L44~l+J02 

XL -7.57 11 985+·14 YL -7.2062642•03 ZL -9.43e l 326+02 OXL 3.1230127•03 DYL 
3.2005553•03 PTHL 

6 .5435015+02 OZ L 
-8.2588103+01 All 

2.4934340+:>.i! 
-5.943i.4Ul+Oi RL 7.6060114+04 DECL -7.1098994-01 RAL - 1 .7456297•02 VL 

S ELENOGRAPH I C 
XS 6.3630<38+04 

ALT S 7.5121518•04 
LTS -2.9155320-0 1 
LIN 1.7161904+02 

GEOCEN TRI C 

VS 
LAT S 

LNS 
LAN 

6.E\466763+04 y 
1. 5339560+05 DEC 

GEOGRAPHIC 
XG t. l 9 97C::44+05 YG 
ALT l .4995427+0S LAT 

EARTH-~CCN PLANE 
XMP -1.4540936+01) YMP 
RMP 1.5339560+~5 DEMP 
XME -1.4540936•05 YME 

PLANETARY COORDINATES 
xe 1.4417875+05 YM 
RM 2.0370958•05 DEM 

XSUN 5.45 1909 1+07 YSUN 

-4. l bt:.2898+04 ZS 
4.9516082-01 LONS 
9.4573 003•0 1 LTE 

-2.9852150•01 LAP 

1.l 6346COt05 
2.835095 1+01 ~A 

6. 1879100+04 ZG 
2.8354553•01 LON 

-4.8396261+04 ZMP 
2. 4A204 l StO'J RAMP 

-4.83'7b26 l+04 ZME 

1.2 355227+05 ZM 
2. 1236479•01 RAM 

-5. 3223033+07 ZSUflt 

GEOCENTR I C OSCU LATING ELEMENTS 
SMA 1.2199182•05 ECC 9.7264287-01 INC 

VH -2. 1470869•03 RNMP 2.2807923<01 APMP 
TA 1.6973746+02 EA 1.05 347 10•02 MA 

GEOCENT~IC UNIT VECTORS 
WX -5.0193170-01 WY -2.2713034-01 
QX B.0850767-01 QY -4.6594673-01 

****** CSM EARTH REF. /PHASE 52- 17 
MEAN-OF-EPOCH 1971 

wz 
Ql 

6.573 1664+02 
-3.3215114+01 

6.7269237+00 
-1.6826827+02 

7.2b43122+04 
5.9524235•0 1 

7.2843123+C4 
2. 7282309+01 

oxs 
VRS 
LNE 

OR 

DX 
v 

DXG 
VE 

b.6429879+03 OXMP 
-l.6 159113•02 VMP 

6.6429879+03 DXME 

7.37 86936•04 OXM 
4.0504531+01 LDM 

-2.3078739+07 RAS 

3. 3430820•0'! RAN 
5.2127781+00 INMP 
5. 1606026+0 1 SLR 

8.3455101-0l PX 
3.5945649-01 sxo 

-3.5531 783+03 DYS 
3.5723289+03 PTR 

-1.7382573•02 CSMP 
-~.1738 1 26+03 VT 

3 .6794621•02 ozs 
-6.26783 11+0 1 AZR 

9.5884938-01 RSMP 
l.&396486+03 SEASV 

8.5•45511•02 DY 2.9573 16 1+ 03 OZ 
3.3488719•03 PTH 7.6089396+01 AZ 

2.971 7656•04 OYG -5. 1114702+04 DZG 
5.9140435+04 PTE 3.150836Q+OO AZE 

-2.8760925+03 OYMP 
3.3488719•03 PTMP 

-2.876C925•03 CYME 

-2.2685576•03 DYM 
8.3526050+00 VM 

-4.4310805+01 LUS 

-6.56~2656+0 1 APF 
2.9472094•01 APO 
6.5833922•03 PER 

- l .6966506•03 DZMP 
7· 608940 1•01 AZMP 

- 1 .6966506•03 OZME 

2 .3029659•03 DZM 
3.4049464+C3 ARGM 
2.8344 727•0 2 DES 

-4.9273098+01 RP 
2.4064629+05 TFP 
2.9686878•02 MTA 

-3.0721312-01 PY -8.55 16398-01 Pl 
0.00000 00 SYD O.DOOOOOO SZO 

3.277ob75+0 1 
-8.7895o5 7+ 0i. 

8 .8375-'&S+Ol 
- l.98 2~41B•Ol 

1.318701 2•03 
1.085u:> .t.d•l.l2 

1.3187'•0•03 
-9.U248 U7l+Ol 

-2. 5379~03+0£ 
1.193767!>+0, 

-2. 53795030!)2 

l.Ob94177t-Oj 
5.079293 7+ 01 

-l.685l9!>7i-..il 

3.337J4o~+O::S 
2:e443o.1tj 7t- OQ 
3. 600ou00 ... 02 

-4.1751005-0 l 
D. 0000000 

FEB. 1971, 18 HR S. , 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<c 

'I' 

( 

(, 



.. 

( 

,_, 

~ 

~ 

2~3 

• 4bOOOOOOOOOOOJ0+002 HRS. FROM LAUNCH 1 DAYS. 21 HRS., 59 MINS •• 59.999 secs. G.E.T • RAGR .472829931<4770<+002 

RESTART COORDINATES I ER AND ER/HR I 

RXY l 
ROXYl 

.20025392430871545+002 

. 143 02078257387 944+000 
.3428787 5057479b23+002 
.501244 12420306799+000 

.21375642759bb3908+002 

.22214q32690722831+000 

SELENOCENTRIC 
XL -7.38bl508+04 YL 
PL 7.4180528+04 DECL 

SELENCGRAPH!C 
XS o.1535838+04 YS 

ALTS 7,3242032 +04 LAT S 
LTS -2.9033)98-01 LN S 
LIN 1.7181 184+02 LAN 

GEOCENTRIC 
x 6.8966120+04 y 
k I . 5530 547+05 DEC 

GEOGRAPHIC 
XG 1.3354381+05 YG 
ALT 1. 51864 13+1 5 LAT 

EARTH-~OON PLANE 
XMP -1.4757873+05 YMP 
RMP 1.5530547+05 DEHP 
XHE -1.4757873+05 YHE 

PLANETARY COORDINATES 
XM l.42827b3+05 VH 
RM 2.038 1434+f)'i DEM 

XSUN 5.45b2l03+07 YSUN 

-b.8255 113 +03 ZL 
-b. l8409b3 -0I RAL 

-4. 14202 35+04 ls 
5.211745b-OI LONS 
9.40bb219+01 LH 

-3 .03 2027 1+01 LAP · 

l .18085lb+05 
2.8294888+01 RA 

2. 94 3b027+04 lG 
2.829A440+01 LON 

-4. 79391 65+04 ZMP 
2.39567b4+00 RAMP 

-4. 79~9165+04 ZME 

' l.24 910b 7+ 05 lM 
2.1415039+01 RAM 

-5.3 18643 1+ 07 lSUN 

GEOCENTPIC OSCULATING Elf.MENTS 
SMA 1.2201772+05 ECC 9.72775 17-01 INC 

VH -2. lb85 034+03 PNMP 2.2224008+01 APMP 
TA l.b993466+02 EA 1.0628682+02 MA 

GEOCENTRIC UNIT VECTOR S 
WX -5.0322332-0 1 WV 
ox d , 0 753052-01 ov 

****** CSM 

-2.260b744-01 
- 4.6'6 55 18-0 1 

WI 
Ol 

-8.0063599+02 DXL 
-1.7472031+02 VL 

6.7475249+02 
-3.3944792+01 

6 . 7 372 73 2+00 
8.5069971+00 

7. 30 lb292+04 
5. 9 7134 85+01 

7. 3616290+04 
1. 2430492+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

6.4918090+03 DXMP 
-1.6200424+02 VMP 
b.4~18090+03 OXME 

7.4416929+04 ox~ 

4.1171493+01 LOM 
-2.3062807+07 RAS 

3 .34 8 lb80+0 I RAN 
5.2065780+00 INMP 
5.2787598+01 SLR 

3-1236068+03 DY L 
3. 1953154+03 PTHL 

-3.5 190787+03 DYS 
3.5479609+03 PTR 

-1. 73804 55+02 OSMP 
-3.1707709+03 VT 

b.3 1123 32+02 Oll 
-B.2893837+01 All 

4.5095213+02 Dl S 
-6.3340432+01 AZR 

9.5499 129-01 RSMP 
1. 5919291+03 SEASV 

8.3133760+02 DY 2.9135842+03 Dl 
3.2935574+03 PTH 7.6061022+01 Al 

l.574b998+04 DYG -5.7804531+04 DlG 
5.9924950+04 PTE 3. 05 77604+00 ALE 

-2.8?96895+03 OYMP 
3.2935574+03 PTMP 

-2.839b895+03 DYME 

-2.2922692+03 DYM 
3.5388850+02 VM 

-4.4268466+01 LO S 

-b.5808533+0 1 APF 
2.957 1574+01 APO 
6.5533840+03 PER 

-l.b4860D4+03 DZMP 
7.6061026+01 AZMP 

- I .646b004+03 DlME 

2.2824b09+03 OZM 
3.4031993+03 ARGM 
2,b844854+02 DES 

-4.9164470+0 1 RP 
2.40 7135 2+05 TFP 
2.9696333+02 MTA 

8.340b224-0 l PX -3.07b697B-O l FY 
3.6073 l bb-O I SXO 0.0000000 SYO 

-8.5505930-01 Pl 
0.0000000 szo 

2.34 l0358+J2 
-5.96~i.738+0 1 

2. 747J.l~b+0J. 
-8. 797£7lb+ OJ. 

8.785ll.i::3+Jl 
-1. 9934444+\,) L 

l .291<8b5+03 
l .08o9<tlij+;J, 

l.29lj7~1+03 

-9.0243 ~93+J i 

-2. 565lo!:i4+..ii:: 
l. l '14u3 12+ 0i 

-2.5b5J.b~4+0L 

l. 057Lb49+J3 
~. l35 ~ib5+::n 

-l .6&3'"i91U+Ol 

j.3219iL 7+U j 
2.45~o08j+JO 

3. 6000000+0 2 

-4. l 73b8lL-Ol 
D. OODvOuO 

I ~AR TH REF. /PHASE 52- 1 8 
MEAN-OF-EPOCH 197 1 Ft:B. 1971, 1 9 HRS., lq MINS., 6C.OOO SECS. G.M.T. USNM USFT I S<c 

, 47COOOOOOOOOOOO+Or2 HRS, FROM LAUNCH 

RESTART CllOROINATES I ER AND E'1HR I 

RXYZ 
ROX Yl 

,2Dlb64894727 10493+002 
.13919870021823341+000 

SE LENOCENTRIC 
XL - 7.2010485+04 YL 
RL 7 .2302571+04 DECL 

S ELENOGR APH IC 
XS 5.9460973+04 

ALTS 7 . 13b4l7~+04 
LT S -2.8910808-0l 
LIN 1.7200813+02 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

x 6.9452049+04 y 
1.5718370+05 DEC 

GEOGRAPHIC 
XG 1,3835 078+05 YG 
ALT I. 5374235+05 LAT 

EARTH-~CON PLANE 
XMP -1.4972153+05 YHP 
RMP 1. 5 718370+0 5 DEMP 
XMF -l.4972153+05 Y~E 

PLANETARY COORDINATES 
XM l.4146253+05 Y·'1 
R~ 2.0392007+05 DEM 

XSUN 5,4605286+07 YSUN 

-6.4581784+03 ll 
-5.2797578-0 1 RAL 

-4.1128816+04 lS 
5.46 11975-0 1 LONS 
9.3559450+0 1 LTE: 

-3.0778425+0! LAP 

1.1979870+05 
2.8239761+ 0 1 

l 
RA 

-5.8630284+03 ZG 
2.82432b7+01 LON 

-4.7434127+04 ZMP 
2.3113075+00 RAMP 

-4. 7434 1 2 7+ 04 ZME 

1.26256 87+ 05 IM 
2. 15'11437+ 0 1 RAM 

-5, 3149 800+ 07 l SU~ 

GEOCoNTRIC OS CULATIN G ELEM EN TS 
SMA 1·2 204465+05 ECC 9.72~lbf!O-Ol I NC 

Vrl -2. 1896972+03 RNM~ 2. 1640254+01 APMP 
TA 1.7012 84 1+ 02 EA 1.072 1 358+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.046 l ~ lq_Ol WY -2.2492544-01 
OX 8.0647'70-1 1 QV -4,6740995-01 

****** CSM I EARTH REF. /PHASE 52- 19 
ME AN-QF-E P"L H 1971 

Wl 
oz 

.4800~')()0tJOOOIJOO+')f'J2 HRS. FROM LAUNCH 

RESTART COORD IN ATES I E~ AND ER/HR I 

RXY l 
R DXYL 

SELENOC<NTRIC 

.2030383S852869605+002 

.1355267079 1873 544+000 

XL -7.0158545+04 YL -6 .l03bD38+03 lL 
RL 7.0425614+04 OE::L -4. 3950071-01 RAL 

SELENDGRAPHIC 

DAYS, 22 HRS., . 5<; MI~S., 59.G'i<7 SECS. G.E.T. PAGR • b23240b00970IJ~l+OO~ 

.347A542bl8b755537+002 

.493884&25b7606 ! 68+000 
.2 1595479557209240+C02 
• 217 54386 59148 70 18+000 

-b .6 02526 7+02 OXL 
-1.7487520+02 VL 

6.8914786+02 
-3 .467138 7+01 

b.746q491+00 
<,.159 1948+00 

7.4373396+04 
5.9e 4 74?>l+Ol 

oxs 
VRS 
LNE 

OR 

DX 
v 

3.124844 7 +03 DY L 
3.191211 1+03 PTHL 

-3.484e71 1+03 DYS 
3.5253983+03 PTR 

- I. 7378393+02 CSMP 
-3. lb8b451+03 VT 

8.0912097+02 DY 
3.2396319+03 FTH 

7. 4373394+04 
3 .5 757337+02 

DXG 3.20362 18+02 DYG 
VE 6.0697258+04 PTE 

~.33qo5c)+03 DXMP 
-l.b242098+02 V•P 

6.33905q3+03 DXME 

7. 503Q648+04 OXM 
4.1749262+01 LUM 

-2.3046982+07 RAS 

3.35369<;3+01 RAN 
5.l99bb7b+OO INMP 
5. 39bb428 +01 SLR 

R.3352928-0 l PX 
3.6210944-01 SXO 

-2 ,804C810+03 DVMP 
3.2396319+03 PTMP 

-2.804C81C+03 DYME 

-2.3157237+03 DYM 
3.3942520+02 VM 

-4,4226131+01 LOS 

-t.5Q75760+01 Af.'F 
2.':1618820+01 APO 
b.52 11 983+03 PER 

-3.08 15225-0 1 PY 
0.0000000 SYD 

b ,0903885+02 Dll 
-8 .318223b+OI All 

s.3254276+02 DlS 
-b.40014 15+ 0 1 AlR 

g ,5113174- 0 1 RSMP 
1 .545354~+03 SEASV 

2.8 7080b8+03 
7 .b032 l82+01 

Dl 
AZ 

- 6.0683235+04 DlG 
2.9689735+00 AZE 

-l .60 lb 263+03 OlMP 
7 .b032188+0l AZMP 

-I .6016U3+03 OLME 

2.2b l7 679+03 DlM 
3.4014587+03 ARGM 
2.5344981+02 DES 

-4. ~047658+01 RP 
2 ,4078394+05 TFP 
2.9706 165+0 2 MTA 

-8.~494822-0 1 Pl 
0.0000000 SlO 

2.19b't~ l 4•:Ji:: 
-5.98 17 '11.Jc:::tJJ. 

2.2470bbl+Ul 
-R.804o633+0L 

a. 7327452+01 
-2 .OOtt.,.15.L•Vl 

l .264!Jlb3+0 3 
l .088b9b7+0i:: 

1. 264!;17.;L+lJ_, 
-9.023"1'tlti.+Ui 

-2.59lv"li.b•U, 
l.l<:t59ob6tJc::: 

-2. 5910'1'-o+..12 

} .C44ob'7L+03 
5.1112:i0~2+ul 

- 1 .662707.L+OJ. 

3. 305.,oiJUt-;)3 
2 .46ti454':f+J~ 
3.tOOvUOOtOc::: 

-4.172~"170-Jl 

(1. 0000000 

FEB. 1971, 20 HRS., 19 MINS., 60.COO SECS. G.M.T. USNM USFT I S<C 

DAYS, 23 HRS., 50 MINS., 50.<;99 SECS. G.E.T. RAG~ .773b51270b~~L U J.tJ 0L 

.352756 968 03200719+002 

.48668lbl84Abll987+0DO 

-5.4 021088+02 DXL 
-1. 7502794 +02 VL 

.21810768b48054173+D02 

.2 1305288970190532+000 

3.l2b6964+03 DYL 
3.1881722+03 PTHL 

5.8804812+02 Dll 
-8.3453381+01 All 

2.C59415d+J, 
-6.0017U2::>+Jl 

XS 5. 74064 12+04 YS -4.078q460+04 lS 7.00 07712+02 DXS -3.45053 lb+03 DYS b.1277412+02 DlS 
- b.4b6052b+DI AZR 

l · 775702 l+vl 
-8.81J. 7437+UL ALTS b.9487119+04 LATS 5. 7005 545-DI LON S -3.5395255+0 1 VRS 3.5045b49+03 PTR 



L TS 
LIN 

-2.8788540-0! LN S 
I. 7220804•02 LAN 

GEOCENTRIC 
x 6.9925074•04 v 
R 1.5,03108•05 UEC 

GEOGRAPHIC 
XG l .338404 1•05 VG 
ALT l . 5558971•05 LAT 

EARTH-~OON PLANE 
XMP - 1. 51837 75+ 05 YMP 
RMP l.5903108•05 OEMP 
XME -1.5183775•05 VME 

PLANETARY COORD IN ATES 
XM 1.4008362• 05 VM 
RM 2.0402575•05 DEM 

XS UN 5.4648)39•07 VSUN 

9.30 52690•01 LTE 
-3 .12 2558 2•01 LAP 

1. 2 148716•05 z 
2.8165522•01 RA 

-4.1657995•04 ZG 
2.81~8982•01 LON 

-4.6882067•04 ZMP 
2. 22 882 77• 00 RAMP 

-4.6882067•04 ZME 

l.27 5Q 076•05 lM 
2.1765659+01 RAM 

-5.3113140•07 ZSUN 

GEOCENTRIC OSCULATIN G ELEMENTS 
SMA 1· 22 07269+ 05 ECC 9,7306847-01 INC 

VH -2 .2106738•03 RNMP 2. 1056397•01 APMP 
TA 1.7 03191 1•02 EA 1. 08 12774•02 MA 

GEOCtNTRIC UNIT VECTORS 
WX -5.0611953-01 WV 
QX 8.0533079-0l QY 

-2 .2369708-0 1 
-4.6821456-01 

wz 
Ql 

*+**** CSM I EARTH Rtf, /PHASE 52- 20 
MEAN-OF-EPOCH 1971 

• 490000000000000•002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

.20437591533466~93•002 

.132000675244IJ393•000 

SE LENOCENTRI C 
XL -6.8305334+·1 4 YL 
RL 6.6549 163•04 DECL 

S El ENOGR APH IC 
XS 5.537 2240+04 

ALTS 6. 7 b l0 ~66+04-
LTS -2.8666279-01 
LIN 1.7241 164•02 

GEOCENTRIC 
x 7.0385706+04 
R 1.6084834+05 

GEOGRAPHIC 

YS 
LATS 

LN S 
LAN 

y 

DEC 

XG I. 2008 743•05 YG 
ALT 1.5740?97+'~ LAT 

EARTH-~OON PLANE 
XMP -1.5392739+05 VMP 
RMP l . 6084834+05 DEMP 
XME -l.5392739•05 YME 

PLANETARY COORDINATES 
XM l.3 869104• 05 VM 
RM 2.0413138•05 DEM 

XSUN 5.469 1362•07 YSUN 

-5.7611552•03 ZL 
-3.5279033-01 RAL 

-4.0402958•04 ZS 
5.9304089-0 1 LONS 
9,254594 1•01 LTE 

- 3. l6l0583•01 LAP 

l.2315107•05 z 
2.Bl32ll5•0l RA 

-7.5493978+04 ZG 
2.8 1 35532•0 1 LON 

-4 .6283871+04 ZMP 
2.1481390•00 RAMP 

-4.6263A 71+04 ZME 

l.2A91222•05 ZM 
2.193 7688+01 RAM 

-5.30 76452+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 22 10192 • 05 ECC 9.7323094-0 l INC 

VH -2.2314384+03 RNMP 2.0472492+01 APMP 
TA 1,7050673•02 EA 1.0902961•02 MA 

GEOCENTRIC UNIT VECTOPS 
WX -5.0774372-0l WV 
QX 8,0410843-01 CY 

-2.2237407-0 l 
-4 ·6907293-0l 

wz 
Oz 

• ••••• C SM I EARTH REF. /PHASE 52- 2 1 
~EAN-OF-EPOCH 1971 

.soooooooo n10 000+1 G2 HRS. FRJM LAUNCH 

RESTART COORO JN.\TES I f:K AND ER/HR ) 

RXYZ 
~OX Y l 

.205678B872C562649•002 
.128ol 721891 640od5+000 

S EL ENOC ENTR IC 
XL 
Rl 

-b.645Q";0ft+04 Yl 
6.M.72738•04 DEC L 

SELENCCRAPHIC 
XS 5 .3358554•04 YS 

ALTS b.5734243+0~ LATS 
LTS -2.8543066-0l LNS 
LI N 1.7201 ~ 9 9+0~ LAN 

GCOCENTRIC 
7.083444l+IJ't y 
1· 6263 ~22+15 OEC 

GEOGRAPHIC 
XG 9 .78 11 576•04 YG 
Al T 1. 5919484+'15 LAT 

EARTH-MCON PLANE 

-5,4302199+03 ZL 
-2.6764301-0l RAL 

-3 . 9970r)b'hU4 ZS 
6. 151 3313-0 1 LONS 
o,2039203•01 LTc 

-3.2082160 •01 LAP 

i . z47qog3+os 
2.8079497•01 RA 

- 1.0499137•05 ZG 
2,8062872•01 LON 

2" 

6.7559531•00 LNE 
8.93603A9•00 DR 

- 1. 737630 7•02 DSMP 
-3.1673834•03 VT 

9.4726955-0 l RSMP 8.6804375•01 
1.4998859•03 SEASV -2.0149726•01 

7.5114838•04 
o.oo ·ndo7 .. 0 L 

OX 7.8777676•02 DY 2.8289378+03 DZ 
V 3.1870283•03 PTH 7,6003200•01 AZ 

7.5114838•04 
3.4271118•02 

OXG -1.5524973•04 DYG -5.945 15 53•04 OZG 
VE 6.1457676•04 PTE 2.884 1900•00 AZE 

o.1848096•03 DXMP 
- 1. 6284118•02 VMP 

6. l8480S6•03 OXME 

7.56 55049•04 OXM 
4.2 32 78 37•01 LUM 

-2.30310~5+07 RAS 

3.35Y7210•01 RAN 
S. 19 19853•00 INMP 
5.5142299•01 SLR 

8.3294816-01 PX 
3.6359941-01 sxo 

-2. 7692248•03 OVMP 
3.187028 3•03 PTMP 

-2.7692248•03 CYME 

-2.33891 96 •03 OYM 
3.2496271•02 VM 

-4.4 183802•01 LOS 

-6.6155304+01 APF 
2.9794548•01 APO 
6,4866677•03 PER 

-3.0866234-0l PY 
0.00000 00 SYD 

-l.5556728•03 DZMP 
7.6003200•01 AZMP 

-!.5556728•03 DZME 

2.2408897+03 OZM 
3.3997250•03 ARGM 
2.3845 107•02 OES 

-4.892 19 58•01 RP 
2.4085 777•05 TFP 
2.9716402•02 MTA 

-8.5483023-0 1 Pl 
0 .0000010 SlO 

1 .2384136+03 
l.0909034+02 

l. 2384286•0J 
-9. 023>4d•OI 

-2 .6158305'02 
l. l9711'70•Ji: 

-2.6158305'0< 

1. 0324 7 £0+0'.:J 
5.2490239•01 

- 1 .68 1>815+01 

3.287o004•(d 
2.48247>0•0 U 
3.6000000•0< 

-4. 171 2446-01 
0.0000000 

Fm. 1971, 21 HRS., l S MINS., 60.0CO SECS. G.~. T . USNM USF T I Ste 

DAYS, 0 HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR .924061940417450•002 

.35758839486681435+002 

.47962777680437790•000 

-4.22 ~787 3+02 DXL 
-1.7517885•02 Vl 

7. 0950652'02 
-3.6ll6765•01 

6. 76428 54 +00 
& .04•19288•00 

7.5841001+04 
6.0250324'01 

DXS 
VRS 
LNE · 

DR 

ox 
v 

.2202 l 62 15l 8848763•002 

.208670473d396305l•000 

3.12Ql3 64+03 DYL 
3.1861365+03 PIHL 

- 3.4160403•03 DYS 
3.4853919•03 PTR 

-1. 7 374438•02 DSMP 
-3.1669399•03 VT 

7.6728097•02 DY 
3.1356854•03 HH 

5.68 10583•02 DZ L 
- 8.3707323•01 AZL 

'.9169978•02 ozs 
-6.5317034•01 AIR 

9.4340580-01 RSMP 
1.4554890+03 SEASV 

2. 7879347• 03 DZ 
7.5974403•01 AZ 

7.5 840997'04 
3.27 84413•02 

OXG -3.0696429+04 OYG -5.4091654+04 OZG 
VE 6.2206506•04 PTE 2.8031486•00 AZE 

6.02912~4•03 OXMP 
-1.6326468+02 VMP 

6.0291294+03 OXME 

7.6263079•04 OXM 
4.290 7 214•01 LOM 

-2.30 15175•07 RAS 

3.3662848+01 RAN 
5.ld34579•00 IN MP 
5.6314970•01 SLR 

R.3231370-0 1 PX 
3.652 1247-0l sxo 

-2. 7350A35•03 OYMP 
3.1356854•03 P T~P 
-2.73~0835+03 CYME 

-2,3618554•03 DYM 
3.1050102•02 VM 

-4.4141480•0 1 LOS 

-6.6348253•01 APF 
2.99 19581•01 APO 
f:.449t097+03 PER 

-3.0920205-0 1 PY 
0.0000000 SYO 

- 1 .5106864•03 OZMP 
7,5974403•01 AZMP 

- 1. 5106864•03 DIME 

2.2 1q82 89•03 DZM 
3,3979980•03 ARGM 
2.2345232•02 DES 

-4. 8786576•01 RP 
2.4093529•05 TFP 
2.9 7 27076+02 MTA 

-8.5470480-0 1 Pl 
0.0000000 szo 

l . 929't499+02 
-6. 0220159•0 I 

l .331!>542•.JI 
-8.8165070•01 

8.6281690+\J.t. 
-2.0251329•01 

l.2129399•03 
l. 0929787•0 < 

! .2 l 29092•J3 
-9.023ib5i+Ol 

-.2.6391t7.::: l +Ol 
1.1984~49 + 0.::'. 

-2.6394721• 02 

L. 019~Y49+03 
5.305't84c;.+<)l 

- l .6BO.:i75i+Ol 

3. 26855:02•03 
2 .497793HOv 
3. 6000UU0+02 

-4.16~d170-01 
v.ooouooo 

FEB. 1971, 22 HRS., 19 MINS., 60.DOU SECS. G.M. T. USNM USF T I SlC 

DAYS , HRS., 5q ~INS., 59.99~ SEC.$. G.1::.T. RAGR .l074472o1Ul4070•J03 

• 362349 9'17 14934194+002 
.4727158 147 3026309•000 

-3. 11 44402+02 OXL 
- 1 .7532827•02 VL 

7.1S7913 l +02 
-3.6836313•0 1 
6. 7719480•00 

-1.5441533+02 

DXS 
VR S 
LNE 

DR 

.22228l43940245478•C02 

.204391 10385565087•000 

3.! 321436•03 DYL 
3. l B5C488•03 PIHL 

-3.38 13807+03 DYS 
3.4678164'03 PTR 

-1.7372546>02 DSMP 
-3.1672747•03 VT 

5.49 16 946•02 DZL 
-8 .3944176•01 All 

7 .693 71 62•02 ozs 
-6,5970 233•0 1 AZR 

9.3954122-0 1 RSMP 
1.4121337+03 SEASV 

7.6552250•04 
6.0419675•0 1 

OX 7.476 1394•02 OY 2.7477575•03 OZ 

7 .b552248+04 
3.1297241•02 

V 3.0855464'03 HH 7.5946164•01 AZ 

OXG -4.4 1 22048+04 OYG -4.4875229•04 OZG 
VE 6.2944044•04 PTE 2. 7256112•00 AZE 

l. 806.t.5&5+0£ 
-6 • 0427 277t 0 I 

9. 129l .254+0LI 
-8.8249~7b+Vl 

e.575'7994•01 
-2.0341il.lb+Ol 

l . l8 8 0 b~~+0.1 
l. 09513t.9+J2 

I. l87b970•~3 
-9. 022tsJ~:)+;) 1 

XMP -t.5599043•05 YM P -4.5640400+04 ZMP 5.8720772+03 OXMP -2. 701 6236•03 DVMP 
3.0855H4•03 PTMP 

- 1. 4666148•0 3 DZMP 
7.5946168•01 AZMP 

-2.66210;0 +02 
1.1949017•02 RMP l.t-263 622+05 OE~fl 2 ,069 1478•00 RAMP -l.636~134•02 VMP 

,. 

( 

( 



"' 

1, 

( 

'·· 

L 

XME -1. 55q9 043+0'> Y"1t: 

PLANEtARY COORDINATES 
XM l.3728495+05 
RM 2,0423695+15 

XSUN 5,4734'57+17 

YM 
OEM 

YSUN 

-4, 5640~00•0., ZME 

1.302211 5+0~ IM 
2.210750R+Ol RAM 

-5.3D397 J 6+07 zsu~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA J,2213244+05 ECC 9,7340508-0l INC 

VH -2.25l~Q52+03 PNMP L.9~8 8508+01 APMP 
TA l.70 60185+02 EA J ,0991947+02 Mt. 

GEOCENTR JC UNIT VFCTORS 
WX -5 .0950053-11 WY 
QX ~.0277611-01 QY 

-2.2094704-01 
-4 ,6998947-01 

Wl 
QZ 

•••••• CS"I I EAR TH REF. /PHASE 52- 22 
MFAN-OF-EPOCH 1971 

. 5 100010 010 ·1oooo_+Of1Z HRS. FROM LAUNCH 

RESTART CCJORDIN4TES I fR 4ND ER /HR I 

RXYI 
ROXYI 

.20694872608461695+002 

.J2 517369909B5682 J+OQn 

SELENOCFNTRJC 
XL 
RL 

-b.4593735+~4 YL 
h.4795895+14 UEC L 

SELE ~OGP APH IC 
XS ),1365455 +04 

ALTS ~.JA57400+J4 

LT S -2.8421630-01 
LIN J,7282%6+ n 

G"OCENTRJC 

vs 
LA.T S 

LN S 
LAN 

x 1. 1211~6~+04 y 
lo b43954(HQ 5 DEC 

GEOGRAPHIC 
XG b.8342558+04 VG 
Al T 1, 6095'+02+05 LAT 

EARTH-MOON PLAN E 
XMP - 1.5802082+05 YMP 
RMP l,h439540+05 GtMP 
XME -l.58~2682+05 YHE 

PLANETARY COORDINATES 
XM 1.3586550+15 YM 
RM 2. 0434244+0 5 DE~ 

XSLJN 5.4777321+07 VSUN 

-5.1102167+0 3 ZL 
-1 .83 85071-0 1 RA L 

-3.So4C.L51 •H04 l~ 

~ .363A845-•ll LON S 
9. 153 2475+0 1 LT[ 

-3.2488920+01 LAP 

lo 2640723+(!~ 
2.8027&2 1+ 0 1 kA 

- 1.28014 62+00 IG 
£. A03Cl<~56+01 LO"' 

-4 .49 52474+04 lMP 
l.9917682+ 00 J:,\MP 

-t..4952474+04 ZMI: 

1.3151744+0 ~ ZM 
2.2275105+01 RAM 

-5, 3002992+07 ZSUN 

GEOCENTPJC OSCULATING ELEMENTS 
SMA 1 .22 16436+05 ECC ,,7 .l59182-01 IN C 

VH -2.2723476+03 RNMP l.9304418+01 APMP 
T4 l,7)87463+02 EA 1.1)79755+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.ll4J~25-0l HY 
QX , A.0133 ·189-Jl QY 

-2.1940534-01 
-4. 7196902-01 

•l 
Ql 

•••••• ·csM I EARTH R<F. /PHASE 52- 23 
MEAN-OF-fPGCH 1971 

.5zooo oooon0ooan+l02 HRS. FROM LAUNC•1 

RES TART COORDINATES I tR ANU E"1HP I 

P.XYZ 
ROXYZ 

.208 186 82 12649 908 1+ 002 

.12226 822823384710+000 

SELENOCENTR IC 
XL 
RL 

-o.2734 .'}99+04 YL 

1 h. 291A203+J4 DEC L 

SELENCGRAPHlC 
XS ~.Q393"5B+:>4 VS 

ALTS , 6. l 979709 +J4 LATS 
LT S -2,8299255-Jl LNS 
LIN L.7304366+] 2 LhN 

GEOCENTRIC 
X 7ol698157+')'t Y 
k 1.66 12654+05 DEC 

GEOGRAP~IC 
XC 3 . 354l 124+i"J4 YG 
ALT l. b2b"i? l'i+1 5 LAT 

EARTH-fi'C ON PLAN~ 
XMP -l.b003654+05 Y.t.tP 
PMP 1. 66 12054+15 DEMP 
XMF -1.60036:$4+()5 VME 

PLANETAPY COORDINATES 
XM l..3443286+05 VM 
RM 2.0444786+05 OEM 

XSUN 5 .4820256+07 YSUN 

-4.8~C5B40+03 ll 
-l .'Jl 1 6H7~-0 1 !-UL 

-3 .~4t:-P011+04 IS 
6 . 5'E069q-0 1 L ONS 
S.l02S7o<HOl LH 

-3."287~3 515+{' 1 LA.P 

1.2000041+05 
C:: .7976442+01 qA 

-l.42El2760+ Q~. LG 
2.79 7~7 39+01 L(J f\ 

-4. 42 208Q2+04 ZMP 
1.9159209+00 RAMP 

-4.422nffQ2+04 ZME 

l.3?80099+05 IH 
2.24404b3+0l RAM 

-5.29 6C220+07 lSUN 

GEOCENTRIC OSCULATING .tLEMENTS 
SMA 1.2219779+15 ECC 9.7379220-0l INC 

VH -2.2924<":180+03 P"-'MP L.8720 19l+Ol APMP 
TA 1.7105533+02 EA l.1166.406+02 MA 

GEOCENT~IC UNIT VECTOPS 
WX -5.1346703-0 1 wY -£. 1773671-01 WI 

5 .87 20772+03 bXMe 

7. b 8t>36<:i 4+04 
4.34ll7391+01 

-2.2c;qo254+Q7 

OXM 
LOM 
RAS 

3.3734498+01 RAN 
5. l 7~0134+00 JNMP 
5.74H4l71+01 SLR 

2~5 

•2.70 16236+03 OYME 

-2.3845297+03 
2.9604013+02 

-4.4099164+0I 

.OYM 
VM 

LUS 

-6 .6555831+01 APF 
3.0054838+01 APO 
6.4098213+03 PER 

-1.4666148+03 OZME 

2 .!985881+03 OZM 
3.3962781+03 ARGM 
2.0845357+02 DES 

-4.8640617+01 RP 
2.i.101678+05 TFP 

, 2,9!]8223+02· MTA 

H.3161988-01 PX -3.0977363-0l PY -8.5457139-01 PZ 
3.00%101-01 sxo 0.0000000 svo . 0.0000000 szo 

-2.6621058+02 

l .OOH393+03 
5. 36lbbb2+01 

-1. 6791o71 +O l 

3.248lu27+o3 
2.514~L4l+UU 

3. 6Q0uOOO+ iJL 

-4.1683089-01 
o. ooooouu 

FEB . 1071, 23 HRS., 19 MINS., 6C,OOO SECS. G.M,T, USNM USFT I St~ 

DAYS, HRS., 5c:: MINS., 5o.9qq secs. G. _E.T. RAGR .l2248A3279~b~~~+JU3 

.36704316341874448+002 

.46593954381692621•000 

-2.07 ° L673+02 OXL 
-1.7547657+02 VL 

·r. l S07797+0C:: 
-3.75~4314+01 

6 .77 U9422+CO 
-1. 68 7862.7+02 

oxs 
VR S 
LNE 

DR 

.2243C436356867309+002 

.200209•35q5249D~8+0DO 

3.1357013+03 DYL 
3.1848610+03 PTllL 

-3,3465397+03 DYS 
3.4517822+03 . PTR 

-1,7370710+02 DSMP 
-3.l683538*C3 VT 

5.3119914+02 DZL 
-8.4163979+01 All 

8.4584029+02 
-6.661943I+Ol 
' 9. 3507479-01 

1 -.3697935+03 

ozs 
. AZR 
R SMP 
SEASV 

l.6895279+ Lll 
-6.063b.2't7+~l 

5.l841~4l+Uu 
-e.83lvdbL+Jl 
El.523o6d~+Ul 

.~2.044.:>£l&+Ul 

7. 7 248932+0.t.. 
t" • • 05 € 4536+01 

DX 7. 287603 1+02 DY 2.7083&90+03 OZ J.1637i 9~+UJ 
V 3.03655~C+03 PTH 1.5ql8890+01 Al l.097~774+0£ 

7.7?48931+04 
2.98t-962 1+ 02 

OXG -5.4827295+~4 UYG -3 .2350504+04 OZG 1.16372•>+03 
VE 6.367057.3+04 PTE 2.6513608+00 AIE -9.022479J+ol 

'.> .71.17121+''3 OXMP 
-l.b4 l2 1Cl+Ot: VMP 

5. 71 37171+03 DXME 

1. 74'5684P,+(.l4 OXM 
<t .40o63t 3+01 LO"" 

-l • .£9113320+07 RAS 

.3tll2835+01 RAN 
• l b'.?5563+00 INMP 
.Bt:49b06+0l SLR 

-2.6688 156+03 [YMP 
3.03655~r.+03 PTMP 

-2.6688156+03 OYME 

-2,4069410+03 OYM 
2.8158003+02 VM 

-4,40568~4+0 1 LOS 

-6.6779404+01 APF 
3.0201376+01 APO 
6.3670702+03 PER 

':l ".3U::>5981-0l PX -3.l'l37qt-.0-0l PV 
3 .o8'589P-Ol SXO 0.0~00009 SYD 

-1.4234064+03 bZMP 
7. 59 16893+01 AZMP 

-1.4234064,+0·3 OZME 

2 .J 71-1699+0 3 OZM 
3.3945653+03 ARGM 
l · .9345482+02 DES 

-~ .8483088+01 RP 
2·4110258+05 TFP 
2 .9.749881+02 MTA 

-e. 5442931-01 Pl 
0.-0000010 szo 

·\i 

-2. t83&l:Sb+U i 
l.2014ltfl+ Ot. 

- .2.6&3Hi2>tJ+Oc:: 

11.948Ub 74+Q , 
~. 4184:.341+.)J. 

- l.677':1!)f,b+ Ol 

. 3.2261.:>04+0::> 
2.532 bl ViJ+.JU 
3. ,bOOoUUfJ+Jo:: 

-4.}6b7l.:>o-Jl 
,C· . ·0.0f.JUOU v 

F-FB. 1971, O Hqs., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I .s"c 

l iJAV~ , HRS., 59 fi'JNS., ~9.t;99 .SECS. (;._E.T. R~GFi. . 
1

.1 37529394':1Sb 7C:-: O+J03 

• 37 l l 6q 2 ?.035t>30b5 2+CC 2 
.45~292~t4899 184Sl+000 

-l.llllt1 34+07. Dxl 
-i. .7 ~b24 14+0 2 VL 

7. 21 -~()94() + 1)2 

-j.tl27l214+01 
:;.7f-".i2b84+00 

-l.6El:'59l4+02 

ox s 
VRS 
LNE 

OR 

.22l285942399459 22+0C2 

.19612126150348528•000 

3. 1397Cl7l+n3 CVL 
3olA5537.2+03 PT.HL 

-3.311~074+03 DYS 
3.4 "fl2388+03 P.TR 

-l.73b893C+02 OS.MP 
-3.1701400+03 VT 

5.!41~750+02 OIL 
-~.43b6790+01 A~L 

9.2115575+02 
-6. 7263929+01 
9. 3180650-01 
1.3264472+03 

ozs 
· AZR 
RSMP 
SEASV 

7 .1c:i 31374+04 
6.07·t5064 +n1 

OX 7.1~7C9!3•02 UY 2.1',697346+03 , DZ 
V 2.'9886750+03 PTH 7. 5893014+01 AZ 

7. 79 .H 373+1"4 
2.ti>.:'156 7•02 

DXG -6.2005257+04 OYG -1.7310497+04 OZG 
VE 6.4386371+04 PTE 2 .• 5B01~89+o·c AZE 

5.554Qq l5+0 3 DXMP 
- l.b4j~359+02 VMP 
5.5~.'.t0915.+03 DX"4E 

7 • b042493+04 OXM 
4.4b~Ol2b+Ol LOH 

-2.2907374+07 RAS 

3.3898640+0! RAN 
5,1519877+00 INMP 
5,9810942+01 SLR 

8.3oC255 1-0l PX 

-2.6366337+03 CYMP 
2.9886750+03 PTMP 

-2 .b 36b3 37+0 3 cv~.E 

-2,4290880+03 OYM 
2.6712073+02 VM 

-4. 4014550+01 LOS 

-J .3810l0.l+03 OZMP 
7 ,5093016+01 AZHP 

-1. 3810101+03 DIME 

2.1555771+03 DZM 
3. 39285Q9+'03 ARGM 
li7845605+02 DES 

-6. 7020531+01 
3.0 360396+0 l 
6 .3 211370+03 

APF -4.-.8312856+0.l . J'-,P 
APO 2.4119304+05 1 TF~ 
PER 2 .97620~-~·-.° .2:, MT.A 

-3.1 102275-01 PY -8,5427783-01 PZ 

1. 576':1td7•vt. 
-~.OH~,7:.,-,t-Jl 

1.467;,,l,.;>+JJ 
-6.El3t:o91Q<+vi 

b.47l 7"bl+...ii.. 
.-2 . 053.:> 7t;,v+ ::i l 

l. l 3'i99!>V+ O..> 
l.OCtC.7-': ?l +JL 

l. l 39'70~4+J3 
-c;.r22i 1,0+ .:. 1 

-2. 704c.. 7';. '1 •vt. 
lo 2QJtj~64f"V L 

-2.70407?'-:HJt. 

9 . 820':fooot-..;' 
5.474,£,b+Jl 

-l .b7b7~(15+(J4 

3.202:u~t>+.:u 
2. 552bUb.HUlJ 
3.t:OOUOUU+JL 

-4. lb50i3b-Ol 



ox 7.•"7&024-01 QY -4. 7201704-01 QZ 

•••••• CSM I EAR TH REF. /PHASE 52- 24 
. ~EAN-OF-E POCH I "71 

• 53000JOOOryoooo0+002 HRS. FROM LAUNCH 

RESTART CODRUINATES ( ER AND ER/HR l 

RXYZ 
ROXY l 

.20939454701285778+002 

.1192996934425734&+000 

SE L ENDCENH IC 
XL -6.0873073+04 YL 
RL 6.1039236+04 DECL 

SFLENCGRAPHIC 
XS 4.744146q+Q4 

ALTS 6.0 100742+04 
LT S -2 .6176888-01 
LIN 1.732&057+02 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

x 1.2114090+04 y 
1.6783129+ 0 5 DEC 

GEOGRAPHIC 
XG -4.3190755+03 VG 
ALT l .b43888q+~5 L4.T 

EARTH-~CON PLANF 
XMP -1.6201953+05 YMP 
RMP 1.6783129+05 OEMP 
XMt - l.~201•53+05 YME 

PLANETARY COORDINATES 
XM l. 329871MQ5 YM 
RM 2.0455318+05 OEM 

XSUN 5.48b316 1+07 VSUN 

-4.5007800+03 ZL 
-1.9427295-02 RAL 

-3.840020&+04 ZS 
b.7662116-01 LONS 
9.0519053+01 LTE 

-3,32518~3+01 LAP 

i. 2Q57092+oi;;. 
2.7925921+01 RA 

- 1. 4822418+05 IG 
2. 7929 180+0 1 LON 

-4. 3446411+04 Z:MP 
1.8415269+00 RAMP 

-4.3446411+04 ZME 

1.3407170+05 ZM 
2.2603568+01 RAM 

-s.2g2q4 1e+o1 zsu~ 

GEOCENTRIC OSCU LATING ELEMENTS 
SMA 1.2223287+05 ECC 9 .7400739-0 1 INC 

VH -2.3124482+03 RNMP 1.8135791+01 APMP 
TA 1.7123423+02 EA 1.12 519 1&+ 02 MA 

GEOCEN TR IC UNIT VECTORS 
WX -5 .1570916-01 WY 
~X 7.•804965-0 1 QY 

-2.l5S27D-OI 
-4. 7313%5-01 

WL 
QL ...... CSM I EARTH REF. /PHASE 52- 25 

MEAN-Or -EPotH 1 971 

.540000000000000+002 HRS. FROM LAUNCH 

fHS TART COORUINATES ( ER AND ER/HR I 

R XYZ 
ROX.Yi 

.21057327048698093+002 

.11646779406717~56+000 

S EL ENCCENTRI C 
XL -5.9)0d554+04 Yl 
RL 5.9 158600+14 DECL 

SELENOGRAPHIC 
XS 4.5510ijl7+14 

AL TS 5.8220105+04 
LTS -Z.A054•84-G I 
LIN t.1347q91+~2 

G EOC EN TF<I C 
x 7.2520135+~4 

VS 
LAT S 

LNS 
LAN 

l.695•1726+0? OEC 

GEOGRAPHIC 
XG -1+.2701290+1')4 VG 
~LT l.6b06585+05 LAT 

EARn--MOON PLANF. 
XMP -1.63975 7 6+')5 Y."\P 
RMP l.6l:ol5Q726+'15 D EMP 
XME -1.6397576+15 Y~E 

PLANETARY COOROINATfS 
XM 
RM 

xsw~ 

t.315285q+0 5 YM 
2.0465P39+05 OEM 
5 .4906J37+07 YSUN 

-4.2102870+03 ll 
6. l6 6b l7 6-02 RAL 

-3.77P8748+04 ZS 
6 . 9571072-01 LONS 
4.0012359+01 LTf 

- 3.3604737+01 LAP 

1.3111917+05 
2. 7876013+01 F<A 

-t .4302448+05 ZG 
2.7R70235+0 1 LOh 

-4.2629766+04 ZMP 
I• 7o65 l5o+OO RAMP 

-4 .2629766+04 ZME 

J.3532946+05 ZM 
2.27644v2+0 1 RA• 

-5.2802589+07 ZSUN 

GEOCENTR I C OSCULATING ELEMFN TS 
SMA 1.222 6< 74+05 ecc 9 .7423866-01 IN( 

VH -2.332! 0 q9+ ·13 PNMP 1.7551178+01 APMP 
TA 1.7141159+]2 EA 1.1 3362•5+02 MA 

GEOCEN TRIC UNIT VECTORS 
WX -5.lijl4•46-0l WY 
QX 7.9616230-0I QY 

-2. J 3<6038-0J 
-4. 74 34373-0 1 

•••••• CSM I EAP TH REF. /PHASE 52- 26 
MEA ~-OF-EPOCH 1971 

'ill 
Ql 

.5soooooooo ooooo+oo2 HRS. •~ OM LAUNCH 

RES TART CUOROINATES ( fR ANO ER/HR I 

RXYZ 
ROX YZ 

SE L F.NoJCENTR JC 

', . 21172436012960J52+002 
.1137730966tl0067l+OOO 

XL -5. 7140 824+04 YL -3.928604o+03 ZL 

2~6 

3.70•22 4 3-01 sxo O.O')CC"Jr.r) SYU 0.0000000 SlO o.odouooo 

FEB. 1971, H~S., t c MJ /'(5. , l:{· . OC O Sl::CS . G.M.T • USNM USFT I Ste 

£JAYS , 4 HRS., 5 ~1 MINS., i r, . i:.c;<; SECS . G.F..T • RAGR .152570461931045+Ja3 

.3762294 36802569t9+002 

.452 77054 35390Q43 1+000 
. 22~2270P4CtC63133+002 
.1<2l214747lt38~S2+COO 

-2.0696590+01 DX L 
-1. 7 57 7141+0 2 VL 

7 .20 AI JE8+02 
-3.8'ifl7494+0l 
6. 7909290+00 

-J.6600244+02 

7.&59Q891+04 
b.0901402+01 

uxs 
VRS 
LNE 

DR 

DX 
v 

3.14442)4 .. '13 DYL 
3. 1 R7027f:.+!)3 PTHL 

-3.27e277J•03 uvs 
3.4241425 .. 03 PTP 

- 1. 13b12C' b+02 GSMP 
-3. l7 2t34~+~3 VT 

6.93453~1+02 DY 
2.~4 1 8503+~3 PTH 

1. e 5..::;9ec:o+o4 
2.6833094+02 

OXG -6.5C77P97+04 OYG 
VI: 6. 5'l<;} 70S+04 FTE 

~. 3932557+ 03 DXMP 
-l.64 S88qH+02 VMP 
s.39 32 551+03 ox~E 

7.8620588+ 04 DXM 
4.5.2. .~ 2677+ 01 L OM 

-2. 29= 1415+07 RAS 

3.3c; ~2615+0l RAN 
~. 1 3 .:a9c;9+QO INMP 
6.0967806+01 SLR 

6 .2910768-0 l PX 
3.73 16966-01 sxo 

-z.trJ5055f+03 DYMP 
2.94lA5C?+('l3 PTMP 

-2.60c:;05'"A+03 OYME 

-2.45CS6()5+03 LYM 
z.~ 2{:b?t:t:·+OL VM 

-4.3c;722 '.:' l-t01 LOS 

-6 .72BC9r:.7+0 l AP F 
3 . C53327t+Ol APO 
6.27 17l eP+03 Pl:R 

-3.J l70 t77 -01 PY 
0.00'\CON) SVO 

4 .9800941+02 OZL 
-8.4552605+01 All 

9. 9 53&77!+02 OZS 
-b.7903041+01 AZR 

9.7793640-0 1 KS MP 
J . 2880 771+0 3 SEASV 

2 .'318216+03 
7.58&9041+01 

DZ 
AZ 

-7 . 4160074+02 DZG 
2.51 1<438+00 AZE 

- 1. 3393746+03 OZMP 
7.586S043+01 AZMP 

-1 .3n3 74c+0 3 OlME 

2. 133B l 2 1+03 DZM 
}.39 11620+03 ARGM 
1. 6345728+02 DES 

-4.B l 2Bb50+0J RP 
2 . 4 1 29858+0~ TFP 
2 . 9774910+02 MTA 

-e . 541161 0-01 Pl 
c.0000000 szo 

J .4742b%+0< 
-6.1070564+()1 

-2.0337860+JO 
-6.842jb£4•:Jl 

8.4197822+0;. 
-2.0620tS5'4+0! 

I .1161454+03 
t .1021 904+.)(. 

l. l 16~4b ~+;J,; 

-q.ozlo72a•:H 

-2.7247701+02 
1. 204t:d05+U;::: 

-2.72477::.d+l)(: 

9.6931641::1+0£ 
5 .5j07::>4d+Ul 

- l .675~4Ub+ J l 

3.1771~t::l+03 
2.574o95l+OU 
3.t:00Ci000+0 £ 

-4.163.!Jt.;-Ol 
0. 0000000 

FEB. 197 1, HR S. , l C:· MIN S. , 60.GOli SEC~. G.M.T. USNM USFT I SlL 

2 ~AYS, HR: S. • 59 MP'llS., 5<", ,i;;c; c, SfCS . G.E.T. R AGR .l676ll52690jJ70+J03 

.360 725027446517 3~ +002 

.44tJ66~7884613714+0C~ 

.2J~12 s~ 53G4997477+ro2 

• U- 8206::>429bG3i'33e +N'0 

ti .3l:91731+01 DXL 
- 1.1sg 1aa3+02 vt 

7.1831225+0 2 
-3.07'13679+01 

607959253+00 
-9.3738bCQ+Ql 

oxs 
VR S 
LN E 

o> 

3.149?7t9+03 DYL 
3. 1 8C32 0 9+03 PTML 

-3.24084~3+03 LVS 
3.4124 5 ~ 8 +03 P TR 

-L.736~~· ~A +Q2 [JS~P 

-3. 1 757<J54•03 VT 

7.9254778+04 
o .1 053679+C l 

DX 6. 7 t>q92<t2 t02 OV 
2.f1604~2+03 PTH 

7. 92 54 77 6+04 
2.534421?+02 

DXG -6.374133J+fl4 GYG 
VE o.57bt·Pt.4+(14 PTE 

5.2312515+0~ DXMP 
-1 .6542707+02 VMP 

5.23 125 15+03 OX"E 

7.9 1 ~10F7+04 ox~ 

~.5~1600~+~ 1 LOM 
-2.29354~5+07 RAS 

3.40 9640a+Ol RAN 
5.1250614+00 INMP 
b.2119777+01 SLP 

8. 2 8•19546-01 PX 
3.7562175-0J sxo 

- 2.5 74 G...,.30 +03 DYMP 
2.e960442+0~ ~TMP 

-2.574Ct30+')3 CV ME 

-2.472584(H1?, UVM 
2.~ ti 2044(+02 VM 

-4.3q2c;q"=9+f)l LOS 

-t:.7562714+0 1 APF 
3.<'72ltll+Ol t:PO 
t . 2l852C l+03 PfR 

-3 .1243.37 2-fJl PY 
0.000000(1 SYO 

4.8272174+02 OZL 
-E.4721417+01 AZ L 

I .0685261+ 03 DZS 
-6.8536004+0 1 AZR 

9 .24%511-01 RSMP 
I .2486705+03 SEASV 

2.594:9~5+03 DZ 
7.5847500+01 AZ 

J .6240566+04 OZG 
2.4464302+00 AZE 

-1.2984478+03 OZMP 
7.5847511+01 AZMP 

- 1. 298447~+03 OlME 

2.1 11 6 778+03 OLM 
3 . 38947 17+ 03 ARGM 
J .4845851+02 DES 

-4. 7929023+01 RP 
2.4 1 30965+0~ TFP 
2o97~8385+02 MTA 

-8.5394316-0J PZ 
0 . 0000000 szo 

1. 37 52445+02 
-t:-. 1291u& O+Jl 

-5.330b~l3+0U 
-P,.8474909+01 

A.367b2o.i:+v:i. 
-2.070 .. ~9o+Vl 

l .093<;,ob2+0~ 
l .10479Ui+J£ 

l .0940jlJ,l+(d 
-9.0210£54•01 

-2.74417li.+Oi: 
l.20675b.H02 

-2.7441711+0 ;! 

c;.504ol7,j+Jt. 
5 .5 86'7.l::'Jti+.Jl 

-l .674J~O.l+U.i. 

3 o l411 1:U::>d+0:.1 
2. 598oo'i4+.H.I 
3.600uUOU+U.:. 

-4.lbl3£41-Jl 
0. 0000000 

FEB. 1Q71 1 H~S. t ) <;: MINS., tfJ.C-00 SECS . G.M.T. USNM USFT I Ste 

0 /1.YS, b HRS., 5c; MI NS., ~9.9<1'1 SElS. G.E.T. 

.3B5157156214994qo+~o2 

.44007737471b68137+0CO 
.23199147278906005+002 
. 184 3709 79 2175235 1+000 

RAGR .l82652595~7~b'JS+J 0 3 

J.4237260+02 DXL 3. i 5525SB+03 DYL 4.6826332+02 DZ L l .2Bl~b lb+V2 

~ 

"' 

( 

( 

( 



( 

~ 

RL ~.7275893+04 OECL 

SE LE NOGRAP HI C 
XS 4,3601216+04 

AL TS 5 .b~37398+04 
LT S -2.7932C72-Ql 
LI N 1,7 370'17 3+02 

GEOCENTR I C 

vs 
L ATS 

LNS 
LAN 

X 7.lO l b463+04 Y 
R l.7ll5H05+:J5 UEC 

GEOGRAPH I C 
XG - 7, 8977165+04 VG 
ALT l,6771663+05 LAT 

EART~-~OON PLANE 
XMP -l.6590516+ 05 YMP 
RMP I, 711 5805+05 OtMP 
XME - 1 ,65905 16+05 YME 

PLANE TA RY COURO IN ATES 
XM l. 3005729+05 YM 
RM 2 .0476351+05 OEM 

XS UN 5.4Q48883+17 YSUN 

l ,4242218-01 RAL 

-3.7134245+04 ZS 
7.14194£2-01 LONS 
8.9505674+01 LTC 

-3.3936]26+01 LAP 

l . 32 6455~+05 
l.7826680+01 RA 

-l.2012886+0~ ZG 
2.782986A+Ol LON 

-4.1771653+04 ZM P 
l,696Bl85+00 RAMP 

-4. 1771653+ Ott lME 

1. 3657417+05 ZM 
z,2922955+0 1 RAM 

-5.2855732+07 ZSUN 

GEOCEN TRIC OSCULATl~G tLEMEN TS 
SMA 1·223085 9+ 05 ECC G,7448745-0 1 INC 

VH -2,35 17 496+:J3 RNMP 1 ,69663 12+01 APMP 
TA 1.7158769+02 EA 1 . 1419551+02 MA 

GEOCENT RIC UNIT VEC TOR S 
WX -~ . 208 1 082-0 1 WY 
QX 7,9413 956-0 1 QY 

-2 .11 6 17 59-0 1 
-<t. 75t3706-0l 

Wl 
QZ 

****** CSM I EARTH REF. /PHASE 52- 27 
MEAN-OF-~POC H 1971 

, 56000 0000000000+002 HRS, FROM L AUNCH 

RESTART COORD I NATES I ER AND ER/HR I 

HXY Z 
kDXYZ 

.2 1 264Sl~467786~53+002 

.lll2 17 11 G58A71337+000 

SE LENOCENTRJC 
XL -5.5269'567+()4 Yl 
PL 5 ,53 90724+04 DE:L 

SE L ENDGRAPH I C 
XS 4.17 1 2787+04 YS 

Al TS 5.4452230+04 LA TS 
LT S -2,7809 608-01 LN S 
LIN 1,739224 6+02 LA N 

GEOCENTR I C 
x 7.3303~4P.+04 y 

1. 7278324+05 DEC 

GEOGRA PHI C 
XG -l. l 060R26+05 VG 
ALT l.b934l8l+f)5 LAT 

EARTH-• OON PLANE 
X"1P - l. 67tJIJ769+05 YMP 
RMP l .7278324+05 OEMP 
XME -l.~780769+05 YME 

PLANoTA RY COORDINATES 
XM l. 285 7342+0 ~ YM 
RM 2.C486e50 +C1 S OEM 

XS UM 5 .4991700+07 YSUN 

-3.65525l9+0 3 ll 
2 . 2307404-01 RAL 

-3.o4j7272+04 ZS 
7,321318 1-01 L ONS 
&.8999002+01 LT r. 

-3.42448 74+01 LA~ 

l. 3415049+0 5 
2.77778R l +Ol RA 

-l.')~52544+"J .'> ZG 
2" .77810 35+01 LOt-\ 

-4.0872738+~4 lMP 
1.6263717+ 0 '1 f..AMP 

-4.08 7 273g+04 LME 

1.3780;74 +0 ~ lM 
2.3079209+01 RA1"· 

-5.26 1 &84~ + 07 lSUN 

GEOC EN TRIC OSCU LATIN G EL EMENTS 
SMA l.2234Q60+05 ECC <:. 747 ?534-0 1 INC 

VH -2.311oqqo+01 R~~r l.63fll4b+Ol APMP 
TA. 1.717 6283+')2 E.A 1.15(1681:>+02 MA 

GEOC ENTR I C UNIT VECro• s 
WX - 5.2371 977-1 1 rlY 
QX 7.Qlij952<?-t1l 'JY 

-2.oq47611-01 
-4.77<'!2B43-01 

wl 
!lZ 

••**** CSM I EARTH F.E F. /PHASE 52- 28 
MEAN-OF-f PGUt 197 1 

• 57000"000t')')(H)QO+OV2 HRS. FRtJM LAUNCH 

RESTART CUURl.) l f',jATES ( ER ANO H /HQ I 

kXYZ 
• DXYZ 

• 2 l 394Q l 730Q083 73 l+O t'2 
.108~0236033472452+0(;') 

SE L ENOCF.NTR I C 
XL -5. '3394465+1)4 YL 
RL 5 . 35 0270<J+04 Di:.CL 

SE LENCGRAPH IC 
XS 3 . C845646+04 

ALT S 5.256 4 2 15+04 
LT S -2,7687151-01 
LIN 1. 74 14402+02 

GEOCENTRIC 

YS 
L ATS 

LNS 
LAN 

x 7.3682673+()4 y 
1 ,7438341+~5 DEC 

GEOGRAPHIC 
XG - 1 .35324ql+05 YG 

-3.31:19760:-=t+OJ ll 
3.03S6q0 l -Ol RAL 

-3.5648382+04 ZS 
7.495d69 l -O l L ONS 
fl.84S2340+ '.H LTE: 

-3.452879 7+01 LA P 

l. 3563431+05 
2. 77 2Q57Q+Ol RA 

-7.4249369+04 ZG 

-1. 7006693+02 

7.l 3"2782+02 
-'t .04 2034 1+01 

6 .80 .12579+00 
3.7CJ805h8+0b 

VL 

DXS 
VRS 
LNE 
o~ 

2~7 

3. 192 3908+03 PTHL 

-3,2052 11 6+03 DYS 
3.4021476+0 3 PTR 

- l , 7H 392 7+0 2 DSMP 
-3, 179 61 89+03 VT 

-8,48 731 48 +01 All 

1.1406821+03 oz s 
-6,9162283+01 AZR 

9·2019252-01 RSMP 
1 ,2 102196+ 03 SEAS V 

-6.151J609+0 l 

-8.434bl 7 4+00 
-6, 85Uo85+:l I 

8.3 15><8D+lll 
-2.0 7 8:>07 CJ+C l 

1 .qu g632 l+0 4 
b , l 2D?007+0 1 

DX 6.6 13 2944 +02 DY 2 .55 80399+0 3 oz l .07!694l+ll3 
V 2,85 12 195+03 PTH . 7,5829044+01 AZ l,107b43l+J2 

7. Q896320+04 
2. 3tJ5494 1+ 02 

OXG -5 .799 308 1+04 DYG 3 , 246 8291+04 OlG I ,0710160+.b 
VE 6,6472069+04 PTE 2,3835056+00 AZE -9 . 02lo40bt01 

5.068 11 ~6+03 OXMP 
- 1, 6586779+02 VMP 

5 .068 11 66+03 OXME 

7.<J753948+04 OXM 
4,6400 117 +0 1 LOM 

-2, 29 19462+ 07 RAS 

3.42 106 50+0 1 RAN 
5.10~4306+00 lN MP 
6,32663&2+0 1 SLR 

-2,5436403+03 CYMP 
2,85 12195+03 PTMP 

-2,5436403+03 DYM E 

-2.4939304+03 DYM 
2.23 7 4752+02 VM 

-4.388 7674 +01 LO S 

-6, 7 866062 +0 1 APF 
3.0927241+01 APO 
6.l6ll9A9+03 PER 

- 1, 2 58 1763+0 3 OZMP 
7,5829046+01 AZMP 

- 1.2581763~03 OZME 

2 . 0697766+0 3 OZM 
3 , 3877890+03 ARGM 
1, 3345973+02 DES 

-4,7712321+01 RP 
2,4 149677+05 TFP 
2,9602583+02 MTA 

8 ,26 9760 6-01 PX -3. 1 320920-0 1 PY -8,•375796-01 PZ 
3.7b303 17-0 l SXO 0. 0000000 5YO O.OOOOOOG SZO 

-2. 762"1:;,l 7+U2 
1. 208& 5~ bt u, 

-2.162'1:>t. '/+(J f!. 

9.435J!>b't+Vc:. 
5 . t-4304b4+0 l ' 

-1.67 '.:) l ll:i6+ 0J. 

3. l 20'tV;4+V.1 
2 .6 24 ~55't+ OCJ 
3,600Ullv0+0< 

-4. l5 9c:.9ct4-.'.i l 
o.ooouvvu 

f-C:6. 1971, 4 HR S. , l q MI NS. , t-0.000 SECS. G.M .T. USNM USFT I SlC 

DA YS, 7 HRS., 5q MINS., 5c; . qq9 SECS. G.E. T. RAGR .197693662ti4bU~u+003 

.38 9526~393862056 9+002 
,43389 711 3265 63126+000 

2 .1 5 65639+02 OX L 
- 1. 7021625+02 VL 

1. 0776954+0 2 
-4. 11 38 108+01 

t .8(1Jc;2c;-6+00 
3. 79R05f 7+08 

oxs 
VRS 
LNE 

OF-

.233 816321G4 707 b39+002 
• l B0t:l 2 '3157095el144+000 

3. 1614796+03 DY L 
3.1 962247+03 PTHL 

-3. 1693790 +03 
3.3931939+03 

- 1. 7362371+02 
-3.1840993+03 

OYS 
PTR 

OSMP 
VT 

4. 5460466+02 DZL 
-8,500 7670+0 1 AZL 

1. 2 118882+03 DZS 
-6.978096 3+0 1 AlR 
9,1631807-01 RSMP 
1.1727217+0 3 SEAS V 

b.052478q+Q4 
b · 1 346464 +01 

DX ~.4647224•02 DY 2.522 115 9+03 DZ 
V 2 . 80 73 429+03 PTH 

R. 0 524 786+"4 
2 . 2 30 5262+02 

DXG -4.8 1383 11+04 DYG 
Vf 6,7 1476 13+04 PTE 

4.9038ij 72+03 OXMP 
-1. 6631 l 0fH02 VHP 

4.Q03Be72+o3 ox~E 

fi.03 ·19 1 32+04 OXH 
4 . 6q949q4 +0 1 LOM 

-2.29J3467+07 RAS 

3.43369e9+(l l RAN 
; ,0921433+00 INMP 
6. 44 •HOB4 +O l SLR 

-2 . 5 137760+03 DY~P 
2,80 7 3429+03 PTMP 

-2,5 137760+03 I;YME 

-2,5 1 50074+03 DYM 
2.0929 1 33 +0 2 VM 

-4.3B 4 !3C,4+ 01 LO S 

-6.A l Q9643+01 APF 
3.1152321+01 APO 
t:.o~c;3740+03 PE R 

7. 58 14 349+0 1 ~z 

4 .680 1735+04 OZG 
2,3230 3 20+ CO AZE 

- 1. 2 185 0 50+03 OZMP 
7. 58 14355+01 AZMP 

- 1. 2 185050+0 3 OZME 

2 . 06 75112+03 OZM 
3,3 861142+ 0 3 ARGM 
1.1846094+02 DES 

-4. 747665t+Ol RP 
2.4 161052+05 TFP 
2 . 98 17573+0 2 MTA 

e.2~7?430-0 1 PX -3 .1 403733-0 1 PY -8,5355923-0 1 PZ 
3 .81 24232-0 1 sxo o.ooooooc svo r.oooooJo szo 

l . 1Q3070 l +OL 
-6 .1737.>57+~1 

-l. l 35o04l+v l 
-e.856b 7 ~'t+0L 

e.26'+vu7::>+Jl 
-2.086.:::3!:iu+Jl 

t. 049b47 .:)+v:, 
l .11 c .. 1 1; +)~ 

l.04Q9b£.:)+J~ 

-9.C2lit. l b+Jl 

-2. 7tHitib,+U.::: 
1. 2 11.1. 'tl U+..,, 

-2. 1 e 118u:> + .. u 

9. 305't0t. ~+Uc:. 
5.6SQllU'J'+ul 

- l .67l'1Uo :,+;J l 

3.088o7~u+JJ 
2.653bU:>o+JU 
3. 600uuVO+ O.i:'. 

-4. 157i t.b<t-Ol 
0 .000 1.10 ;;,v 

FEB. 197 1, ~HRS., l q MJ~S., 6C'.OOV SECS. &.M.T. USNM USFT I So c 

Ut.YS , e HRS. , SQ MINS., 5°.c;qc; SECS . (; . E.T. PAGR . 2 1 2 7 347290.:::Vi<t~+JUj 

.39 383544B446l3677t002 
,427821849&~ 721603+000 

2.83>:!4446+02 DXL 
- l.76 3b 74 4+02 Vl 

"J.9Q <; 43 11+ 02 
-4. l 85H92+0 1 

c .ao~q4 1 5+00 

3. 7 'id056 7 + 0 8 

R. 11 40439+04 
6.14•7195+01 

llXS 
VRS 
LNE 

OR 

DX 
v 

, 2 JH03 06~ 50896 16 7+ C0 2 
• l 76 92 70793229 1 720+COO 

J,168250C•03 DYL 
3 .2'l0Bl 74+03 PTHL 

-3. 1 333537+ 03 OYS 
3.3855783+03 PTR 

- 1.73608 71 +0 2 DSMP 
-3, 1 6923 71 +03 VT 

6, 32 43617+0 2 OY 
2. 76 43839+03 PTH 

4,4171783+02 DZL 
-6.5 12 4783+01 All 

1. 282 1998+0 3 DZ S 
-7,0 39131 5+0 1 AZR 
9. 1244 189-0 1 RSMP 
l.1361810 +03 SEASV 

2.4868022+03 
7.5804215+01 

Dl 
AZ 

A. 11 4043 7 +04 OXG -3.47749 39+04 DYG 5.8~095 38+ 0 4 DZG 

l . 10114b4:>+.J, 
-6. 1S'C>l3.1S+ul 

-1.4l04..,_,7H.11 
-B.B60b'17ti+.J.1. 

E.2 l 2 .10't <t+lJ l 
-2 .0430499+01 

l • 02R'tl49+u3 
l.ll ~cO l iJ+J, 

l. 02&4.376+0j 



ALT 1.70q4197+ 05 LAT 

EAR TH-MOON PLANE 
XMP -l,6968330+05 YMP 
RMP 1,7438341+05 DEMP 
XME -1, 6%8 330+0 5 YME 

PLANETARY COORO!NATES 
XM 1.2707714+05 YM 
RM 2,r4q7336+05 OEM 

XSUN 5.5034487+07 YSUN 

2.7732701+01 LON 

-3,qq33658+04 ZMP 
1.5571137+00 RAMP 

-3,9933658+04 ZMF 

1.3902407+05 ZM 
2,3233152+0 1 RAM 

-s .21s1q32+01 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2239300+05 ECC q,7504415-01 I NC 

VH -2,3902442+03 RNMP l.57<5632+01 APMP 
TA 1.7193730+0 2 EA l,l5826q6+02 MA 

GEOCENTRIC UNIT VECT8RS 
WX -5 . 269072 1-01 WY 
QX 7,8942508-n QY 

-2.06q11qo-01 
-•. 785277q-01 

Wl 
QZ 

••**** CSM I EARTH REF, /PHASE 52- 29 
MEAN -O F-EPOCH 1971 

• 50ooo n oooo ooooo+oo2 HRS, FROM LAUNCH 

RES TAR T COORDINATES ( ER ~NO c• IHR I 

. RXYZ 
ROXY Z 

• 2 l 5°J2 572 559717611 +002 
. 1065326564583508 1+000 

SE LENOCENTR !C 
XL -5. 15 15181+04 YL 
RL 5 .1611451+04 DECL 

SE LENCGRAP H!C 
XS 3. 7999900•0'+ 

ALTS 5.0672q5o+04 
LTS - 2,7564641-1 1 
LI N 1.7436423+0 2 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

7.4053431+04 y 
1, 75q5'Jl0•0 5 DEC 

GEOGRAPHIC 
XG -l.5128q84+05 VG 
ALT 1,7 25176 6+05 LAT 

EARTH-MCON PLANE 
XMP - l . 71531 '15+1)5 YMP 
RMP l. 7595910+05 DEMP 
XME -l,7153lq5+J 5 YME 

PLANETARY COORDINATES 
XM 1.255&861+05 YM 
RM 2·050 7909+05 OEM 

XSUN 5 . 5077244+07 YSUN 

-3.1316816+03 ZL 
3 o854 D565-0 I RA L 

-3.4Q l 8083+04 ZS 
7 ,6662565-01 LONS 
8, 7985689+01 L H 

-3.478b695+01 LAP 

1. 3 7 0=HJ8+05 
?o7b8 l7 35+0 1 RA 

-3.729592b +04 ZG 
2 .7664825+ 0 1 LON 

-3.~9~5002+04 ZMP 
l.4A 8q 854+00 RAMP 

- 3 . aq55002 +0 4 ZME 

1.40 22 907+0 5 ZM 
2.3384769+01 RAM 

-~.2744990+07 ZSUN 

GEOCENTRIC OSC ULATIN G ELEMEN TS 
SMA 1. 2243904+05 ECC 9, 7535586-01 IN C 

VH -2,409180q+03 RNMP 1.5 209712+0 1 APMP 
Tl\ 1. 7211143+12 E.\ 1.1662573+02 MA 

GEOCENTRIC UNIT VECTOR S 
WX -5, 3040148-01 WY 
QX 7 ,8069538- 01 QY 

-? • 0409241-01 
-4,80 14661-01 

Wl 
QZ 

• •**** C SM I EARTH REF, /PHASE 52- 30 
Mt A r;-oF -EPOCH I q 7l 

.590000000000000+002 HRS, FROM LAUNCH 

RESTART COORD INAT ES I ER AND Er- / HR I 

R.XY Z 
RDXYZ 

.21008032624804376+002 
• I044129847b213900+000 

SE LENDCENrn JC 
XL -4.963 1373+04 Vl 
RL 4.q7 1~5 54+04 DECL 

SE LENOGRAPH !C 
XS 3.6 17 566 1+04 VS 

ALT S 4,&778060+04 LATS 
LTS -2,7442 110- -11 LNS 
LI N 1. 7458 192+0 2 LhN 

GEUCENrn IC 
x 7.44 l 6t-2€+04 

1. 7751087+05 

GEDGRA PH 1 C 
XG -1.3723462+05 
AL T l.7tt06~42+'J5 

EAR TH-l'OON PLANE 

y 
DEC 

VG 
LAT 

XMP -1.7335359+ 05 VMP 
RMP 1.7751007+05 DEMP 
XM E -1.7335359+05 YME 

PLANETARY COORDINATES 
XM 1. 2404800+()5 YM 
RM 2.05 18268+05 OEM 

XSUN 5 .5119n2+07 YSUN 

-2.8~Vi833+03 ll 
4.67 90 501-01 RAL 

-3.40S6652+04 ZS 
7. 833 17q4-0l LONS 
e. 147qoso+o1 LTF· 

-3,5017505+01 LAP 

l. 38 54005+ 05 
2 . 7034306+0 1 

2. 90 72736+03 
2.7637366+01 

PA 

ZG 
LON 

-3.7937336+04 ZMP 
1,42 19313+00 RAMP 

-3,7937336+04 ZME 

1.4142063+05 ZM 
2.3534~47+01 RAM 

-5,2708020+07 ZSUN 

GECCENT~ IC OSCULATING ELEMENTS 
SMA l.2 24830Z +oi; ECC 9.7569277-0 1 INC 

2.0tt75247+02 Vf 

4,7395q28+0 3 DXMP 
-l,6675686+02 VMP 

4,7385q28+03 OXME 

8,0856595+04 OXM 
4,7570635+01 LOM 

-2,2887460+07 RAS 

3,4477147+01 RAN 
5,0730085+00 !NMP 
6.5541275+01 SLR 

8.2435202-0 1 PX 
3.84•7 250-01 sxo 

246 

6,7813749+04 PTE 

- 2,4 844617+03 DYMP 
2,7643839+03 PTHP 

-2 ,4844617+03 CYHE 

-2.!J ?!'el 38 •03 DYM 
l.q 483~91+02 VM 

-4.3803120+01 LOS 

-6.8560493+0 1 APF 
3, 139q371+0l APO 
6.0326170+03 PER 

-3.1492342-0l PY 
0,00000CO SYU 

2,2648821+00 AZE 

-1, 179 3757+03 DZMP 
7,5804215+01 AZMP 

- 1.1793757•03 OZME 

2.0450843+03 DZM 
3.3844474+03 ARGM 
l ,0346215+02 DES 

-4 .72198 50+0 1 RP 
2,4173157+05 TFP 
2,q8334J8+02 MTA 

-q.02oaa89•0l 

-2. 7989530+0< 
l.213o'tbSl+O£ 

-2. 79895'.;j6+ 02 

q ,1747645+0< 
5.75~117:HJi 

- 1.6700931+01 

3.054'+21&+03 
2.6855090+00 
3.bOOUUOO+Ol 

-e.5334551-01 PZ -4, 154012 0-01 
0,0000000 SlO 0.0000000 

FEB. 1971, 6 HR S., 19 MIN S., t:.0.000 sec.s. G.M.T. USNM USFT I StL 

DA YS, 9 HRS., sci MINS., 59.c:c;q SF.CS. G.E.T • RAGR ·22777 , 79679,b7J+ 003 

,3qso0311210 1111 31+002 
.4218474892 7 972885+000 

3,4722089+02 OX L 
-1 .7 652ll~t02 VL 

6.90547c;o +o2 
-4,2 579880+01 

f,. 8092949+00 
3.7c; n056 7+0 8 

DXS 
VRS 
LNE 

DR 

• 2 37 3!\~ 10 154480, 09+ <"'02 
.17331126t 0 7609788+000 

3.l 755 Cl 4+Q3 DYL 
3.2 06 1718+03 Pihl 

-3.0°714 5e +03 UYS 
3, 3 7929 24+03 PTR 

-1,7359427+02 DSMP 
-3.1 950 403+03 VT 

4,2957645+02 DlL 
-8,52242lb+O I AZL 

1,351 6754+03 DZS 
-1 ,C992537+01 AZR 
q,0856434-01 RSMP 
1.100006 1+0 3 SEASV 

l.030 o l :S~+02. 
-6.2 18443~+01 

-1.6689057+01 
-8.8643122+01 
B.160~7b3+0l 

-2. 1007~62+01 

& • l 74 3520+04 
6. l b242C9+01 

ox 6. l 9242P.9 t0 2 ov 2. 4520 750+03 Dl !. 007407 2+0; 
2.72231 5 7+02> PTH 

8. 17 435 20+04 
1.9384841+0 2 

DXG -l.8756830 +04 DVG 
VE . 6.6470736+04 PTE 

4.5722573 + 03 OXMP 
-1.6720511+02 VMP 

4,5722573+03 OXME 

6 .13 ~6 299+04 OXM 
4.815703 1+01 LOM 

-2.2 8 71440+07 nAS 

3.4ti33 17 3+0l RAN 
5.05 18 145+00 lNMP 
o.66ti8254+01 SLR 

-2.455 693 1+03 CYt-'P 
2.72231 56 +0.'.:> PJMP 

-2.455f:o 93 1+03 OVME 

-2.5 563465 +03 OVM 
1.t' IJ?81Z3+02 VM 

-4,3760e52+01 LOS 

-6.89541 36 +01 APF 
3,1671 39 0+ 0 1 APO 
3.9CC4457+0~ PfR 

1.579q549+0l AZ 1.116~020+02 

6.5843812+04 OZG l .00 7 bL9,+03 
2.2089402+00 AZE -9.020ob~3+0 1 

-1 . 14')7 265+03 DZMP 
7 .57995 52 +01 AZMP 

-1.1407265+03 OZME 

2.0224q85 +0 3 OZM 
3 , 3827887+03 ARGM 
8,B463352+01 DES 

-4 .6939385+0 l RP 
2.4186067+05 TFP 
2.G850274+02 MTA 

-2.alti3L3&+iJ 2 
1.216'+0~1+ 02 

-2.&163238+02 

9.0434590+ 02 
~.6 11Uubu+ Jl 

- l.6b947 9l+Ol 

3.0 17404.:>+ 03 
2. 7203974tJU 
3.6000liOO+O.l: 

~.2280 744-01 PX 
3.Ba03207-0I SXU 

-3.15e7302-01 PY -o.5311517-01 PZ -4.1523286-0l 
O. 00000 (,U 0.0000000 svo c .coooo10 srn 

FEB. 1971, 7 HRS., 19 MINS., er· . CC() ~ecs. G.M.T. USNM USFT I ScL 

UAVS, 10 HR S., 5S. MINS., 5<i.S99 SEC.S. G.f.T. RAGR .242Blb6637o<t99,+J03 

.4022727 2 1 653375~4+002 
,415,701619290880 5+000 

4,06l5747+02 DXL 
-1,76 678 30+02 VL 

6. 7 967 7 54+02 
-4,33 ,J55t3+QI 

6.810<;l91G+OO 
3.7Ci80584+0B 

A.233426 1+0 4 
6 .1757581+0 1 

R.23342l l+04 
l.7 d9 4072+02 

oxs 
VRS 
LNE 

DR 

ox 
v 

DXG 
VE 

4,404qo28+03 OXMP 
-1,676557•+02 VMP 
~.4049028+03 OXME 

8, 1928203+04 DXM 
4.8744174+01 LOH 

-?.2655409+07 RAS 

3,4807536+0 1 RAN 

. 239l7C 413029q7118+002 

.16<::7i-l 616t: 1e1 l 087 +c oo 

3. l f! 35323+03 (.;Yl 
3.2123 0 ("; 6H}3 P THL 

-3.n o076~4 +03 DYS 
3. 37 4? 3 f.l;l+03 PTR 

-l, 7 358039+02 US MP 
-3.2015246+03 VT 

~.06921 P7 +f)2 
2.6811149+03 

-1.13990(3 +03 
6.9 l 1864?+04 

DY 
PTH 

UYG 
PTE 

-2.427469<1+03 DY,..P 
2.6811149+03 PTMP 

-2.4274699+03 i.JVME 

-2.5766104+03 OYM 
1,0592731+02 VM 

-4.37185qO+OI LOS 

-6.9384677+01 APf 

4,1815535+02 Dll 
-B.~3~5609 +01 All 

l.420 378 1+ 0? ozs 
-7. 15 83730+0 1 AlR 

9.0468520-01 RSMP 
l. 0660 1 53+03 SEASV 

2.411q118+03 
7.5801399+01 

6.G l 023q2+04 
2. 155 1020+00 

oz 
AZ 

DlG 
AZE 

-l.1024ql0+03 OlMP 
7 .580 140 3+0 1 AZMP 

-1,1024910+03 DZME 

l.9997565+03 OZM 
3·3811382+03 ARGM 
7,3464547+01 DES 

-4.6632352+0 1 RP 

~.~b2:.>Jl4tll l 

-6. 2'+0~;74-+Jl 

-l.911110S-t..+Ol 
-8.t<074dbbtJi, 

8. l08'1U'J £+Ul 
-2.107~579+Jl 

9.86 77 !:>.34+l.l 
l.120~9CIU+ J£ 

9.869 12&3+ 0£ 
-c;:.0204ti~9+.1l 

-2. fl33j /&4+ (), 
l.21943b~t02 

-2. 83337b4+0£ 

8.911!:>00.3+0£ 
5. 8bb<;o3l+Ol 

- 1. 668LC>4)+01 

2:.977j45.l+J3 

"I 

~ 

( 

> 

( 



r 
" 

( 

•.· 

VH 
TA 

-2·4279031+03 RNMP 
t.7228558+02 EA 

l.4623327+01 APMP 
1,1741299+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.3426927-01 WY 
QX 7.8366693-01 QY 

- 2.0098169-01 
-4.818H81-0I 

wz 
QZ 

•••••• CSM I EARTH REF. /PHASE ~z- 31 
MEAN-OF-EPOCH 1971 

,600000000000000+002 HRS, FROM LAUNCH 

RESTART COOROINAHS I ER AND ER/HR I 

RXYl 
RDXYZ 

.21711450730199 553+002 

.10245000397151127+000 

SELENOCENTR IC 
XL -4. 7742672+04 YL 
RL 4.7817608+04 DECL 

SELENOGRAPHIC 
XS 3.4373018+04 

ALTS 4,6879113+04 
LTS -2.7319555-01 
LIN 1.7479536+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LIN 

x 7.4772793+04 y 
I. 7903926+05 DEC 

GEOGRAPHIC 
XG -1.5255898+05 VG 
ALT l, 7559 780+05 LAT 

EARTH-~CON PLANE 
XMP -l.751481S+05 YMP 
RMP 1,7903926+05 DEMP 
XME -1.7514819+05 YME 

PLANF.TARY COORDINATES 
XM 1.2251547+05 YM 
RM 2.0528712+05 OEM 

XSUN 5.5162669+07 YSUN 

-2,6360440+03 ZL 
5.5192867- 01 RAL 

-3.3235128+04 ZS 
7.9974226-01 LONS 
8.6972420+01 LTE 

-3.5220646+01 LAP 

1.3996264+05 z 
2.7587256+01 PA 

4. 3660812+04 ZG 
2 .75S0286+01 LON 

-3,6881168+04 ZMP 
1.3558973+00 RAMP 

-3.68 81168+04 ZME 

1.4259868+05 ZM 
2 .368097 2+01 RAM 

- 5 .2611022+01 zsu~ 

GEOCENTRIC nSCULATING ELEMENTS 
SHA 1.2254030+05 ECC 9,7605743-01 INC 

VH -2,4464027+03 RNMP 1.4036409+01 APMP 
TA 107246012+02 EA 1.1818852+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.3853751- 01 WY 
OX 7.8029224-01 OY 

-1.9753574-01 
-4,8379637-01 

wz 
Ol 

****** CSM I EARTH REF. /PHASE 52- 32 
MEAN-OF-EPOCH 1971 

T .610000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

.21812087662749037+002 

.100652t8624140199•000 

SELENOCENTR IC 
XL -4.5848690+04 YL 
RL 4,5914186•04 DECL 

SELENOGRAPHIC 
XS 3.2592056+04 

ALTS 4,4075691+04 
LTS -2.7196948-01 
LIN 1.7500338+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 7.5122479+04 y 
R I, AO 5448D+0 5 DEC 

GEOGRAPHIC 
XG -1.3738519+05 VG 
ALT 1.7710334+05 LAT 

EARTH-MOON PLANE 
XMP -1,7691574+05 YMP 
RMP 1,8054480+05 OEMP 
XME -1,7691574+05 YME 

PLANETARY COORDINATES 
XM 1.2097117+05 YM 
RM 2,0539139+05 DEM 

XSUN 5.5205337+07 YSUN 

-2.3976596+03 lL 
6,3787412- 01 RAL 

-3,2333306+04 ZS 
8.1598073- 01 LONS 
8.6465801+01 LH 

-3.5396204+01 LAP 

1.4136546•05 l 
2.7540543+01 PA 

&,2175960+04 ZG 
2 .7543545+01 LON 

-3,5786972+04 ZMP 
1.2908320•00 ~AMP 

-3,5786972+04 ZME 

l.4376312+05 ZM 
2 .38255 30+01 RAM 

- 5.2633995+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2250628+05 ECC 9.7645273- 01 INC 

VH -2.4646691+03 RNMP 1,3448883+01 APMP 
TA I, 7263546+02 EA l. 1895198+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,4327504- 01 WY 
QX 7,7651308-01 QY 

-1. 9370120- 01 
-4. 8585936-01 

•••••• CSM I EARTH REF. /PHASE 52- 33 
MEAN-OF-EPOCH 1971 

wz 
oz 

,620000000000000+0 0 2 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

2~9 

5,0283067+00 INMP 
6.7187218+01 SLR 

3.t 971912+01 APO 
5.8823162+03 PER 

8 ,210 7412- 01 PX -3.1689501-01 PY 
3 .9197012- 01 SXO 0.0000000 SYD 

2.4199870+05 TFP 
2.9868189+02 MTA 

-8.5286623-0I PZ 
0. 0000000 szo 

2. 758b475+00 
3.6000000•0< 

-4.1496590-0 l 
0.0000000 

FEB. 1971, HRS .. 19 MINS •• 60.000 secs. G.M.T. USNM USFT I s~c 

DAYS, 11 HRS •• 59 MINS .. 59.999 secs. G.E.T. RAGR .257857930737320+003 

. 40640342713746584+002 

.41018619975997127+000 

4.6061859+02 OXL 
- 1. 7683970+02 VL 

6,6742297+02 
-4.4035764+01 

6 ,8120341•00 
-1 . 7380105+02 

DXS 
VRS 
LNE 

0°R 

.24075054865811314+002 

.16627558943710760+000 

3.1921100+03 OYL 
3.2192264+03 PTHL 

-3.0242429•03 DYS 
3,3707223+03 PTR 

- 1.7356707+02 DSHP 
-3.2087141+03 VT 

4.0743057+02 DlL 
-8.5368456+01 AZL 

1.4883769+03 DlS 
-7.2163914+01 AlR 

9.0080506-01 RSHP 
1.0324350+03 SEASV 

8 .8620619+0 l 
-6.2622772+01 

-2.1403070•01 
-8. 8702069+0! 

e.057l966+01 
-2.1140574+01 

8 ,2 912889+04 
6 . 1887353•01 

OX 5,9551164+02 DY 2.3842913+03 DZ 9.6651093+0< 
V 2.6407617+03 PTH 7.5810962+01 AZ l , 1245280+02 

e.2 9 12889+04 
I. 64 02942•02 

OXG l.6888970+04 OYG 
VE 6.9758336+04 PTE 

6. 7676093+04 DZG 9,666:>956+02 
2.1032718+00 AZE - 9.0203191+01 

4,2365458+03 OXMP 
- 1.6 810888+02 VMP 

4,23 65458+03 OXHE 

8,2452270+04 DXM 
4,9332057+01 LOH 

-2.2839365+07 RAS 

3,5003233+01 RAN 
5.0021966+00 INMP 
6,8897240+01 SLR 

- 2.3997960+03 DYMP 
2.6407617+03 PTHP 

-2.3997960+03 OYHE 

-2.5965983+03 OYM 
1.5147413+02 VM 

-4, 36 H335+01 LOS 

-6.9856945+01 APF 
3.2305201+01 APO 
5. 7976127•03 PER 

8,1911965-0l PX -3.1799587-01 PY 
3.9633961-0I SXO 0,0000000 SYD 

-1,0645963+03 DZMP 
7.5810965+01 AZMP 

-1.0645963+03 DlME 

l.9768608+03 OZM 
3 ,3794959+03 ARGM 
5.8465736+01 DES 

-4.6295331+01 RP 
2. 4214666+05 TFP 
2.9887312+02 MTA 

-8.5259644-01 Pl 
0.0000000 szo 

-2.8502009•02 
l. 2227%2•02 

-2.8502009+0.< 

8.7789031+02 
5.922b029•0l 

- 1.6670480• 0 1 

2.93393Di+03 
2.801.::.9bl+OO 
3.6000000+02 

-4.1467809-0l 
0.0000000 

FE8. 1971, 9 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

UAYS, 12 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR • 2 72898997709644+00 3 

.41047674520793040+002 

.40449211025936830•000 

5 .1115223+02 DXL 
- 1.7700644+02 VL 

6. 5 386 708•02 
-4.4771656•01 
b. 812423 5•00 

- 1. 73 56202+02 

B.3479614+04 
6. 2013547•01 

8.3479612+04 
l .4Qll455+02 

OXS 
VRS 
LNE 

DR 

OX 
v 

OXG 
VE 

4,0671985+03 DXMP 
-1.68 56437+02 VHP 

4,0671985+03 DXHE 

8 • 2968462+04 OXM 
4.9920670+01 LOH 

- 2 .2823309+07 RAS 

3 . 5223938+01 RAN 
4,97 31495+00 INMP 
6 ,9997244+01 SLR 

8 ,1690397-01 PX 
4 .0120828-01 sxo 

.24239612537859867+002 
• 162849 53210716043+000 

3,2013727+03 DYL 
3.2269840+03 PTHL 

-2,9875900+03 DYS 
3.3684717+03 PTR 

-1,7 355430+02 DSMP 
-3.2166440+03 VT 

5,8506145+02 DY 
2.6012403+03 PTH 

3,40~1860+04 DYG 
7.0389500+04 PTE 

- 2.37 26802+03 DYMP 
2.6012403+03 PTMP 

-2,3726802+03 DYME 

-2 ,616 3113+03 DYM 
1.3702167+02 VM 

-4.3634085+01 LOS 

-7.0376636+01 APF 
3,2676404+01 APO 
5.7C56376+03 PER 

3,9737917+02 OZL 
-8 .5412110+01 AZL 

1.5557485+03 DZS 
-7 .27'32019+01 AZR 

8.9692328-01 RSMP 
9,9990132+02 SEASV 

2.3511933+03 oz 
7 .5829645+01 AZ 

6.1575398+04 DZG 
2.0533647+00 Alf 

-1.0269615+03 DZMP 
7,5829645+01 AZMP 

-1,0269615+03 DZME 

1,9538141+03 DZM 
3.3778621+03 ARGM 
4,3466917+01 DES 

-4.5924328+01 RP 
2.4230574+05 TFP 
2.9907794+02 MTA 

-3.1918591- 01 PY -8.5230305-01 Pl 
0.0000000 SYD 0.0000000 SZO 

8 , 202b055•01 
-6.2835169•01 

- 2.3549313•01 
-8.8724277•01 

8.0057401.t+Ol 
-Z.120'-:556+01 

9.4659627•02 
1·1286Z77+0i 

9. 469j0~4+02: 
- 9.0201Bb 2 +0l 

-2.866Hti09+0 
1.226!>372•0 

-2. 866bb09•0 

8.645ob21•02 
5.978!itt77+0l 

-l .6658.Jid• O l 

2.886ti084•03 
2.8482450+00 
3.6000000+02 

-4.143<>677 - 01 
o.oooooLo 

FEB. 1971, 10 HRS,, 19 MINS., 60.000 SECS. G.M.T. USNM USF.T I Ste 

DAYS, 13 HRS., 59 MINS., 59.999 secs. G.E.T. RAGR •.2879400646ol969 +J03 



RXYZ 
ROXYZ 

.219l2Bl369528239l+002 

.9903020 7954115406-00 1 

SELENUCENTRIC 
XL -4.3949000+04 YL 
RL 4.4005832+04 DECL 

SELENCGRAPHIC 
xs 3.0832839+04 

ALTS 4.3067338+04 
LT S -2.7074303-0l 
LIN l. 7520436+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7.5466274+04 y 
l.8202804+05 DEC 

GEOGRAPHIC 
XG -l.1256300+05 VG 
ALT l. 7858 656+05 LAT 

EARTH-~CON PLANE 
XMP -l.786562 1+0 5 VMP 
RMP 1.0 202804+05 OEMP 
XME - 1.786562 1+0 5 YME 

PLAN ETARY COORDINATES 
XM l. 1941 527+05 YM 
R" 2·0549550•05 DEM 

XSUN 5.5247975+ 07 YSUN 

-2. l 650360+03 lL 
7 ·2640309-0l RAL 

-3.1391731+04 ZS 
B.3212452-01 LONS 
8.5959 192+01 LT~ 

-3.5545113+01 LAP 

l.42748 83+05 z 
2.7494125+01 RA 

l.1576682+05 ZG 
2.7497099+0 1 LON 

-3.4655159+04 ZMP 
l.2266840+00 RAMP 

-3.4655 1 59+04 ZME 

l.4491 386+05 ZM 
2.39677 11+01 RAM 

-5.25~6q41+01 z su~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l. 2265645+05 ECG 9. 7688199-0 1 INC 

VH -2.4826A88+03 RNMP l.28MM3+0l APMP 
TA l. 7281208+02 EA l .197029 2+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.4855534-0 l WY 
QX 7 .7 225 756-0 1 QY 

-l .8941274-01 
-4.881 0649-01 

Wl 
QZ 

*"'**** CSM I EART H REF. /PHASE 52- 34 
MEAN-OF-EPOCH 1971 

. 63000~000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO El'/HR I 

~XYZ 

ROXYZ 
• 220 l l ll l 1063 15 896+002 
.9759742170463551 7-0 01 

SELENOCfNTR I C 
XL -4.2043144+04 YL 
RL 4.2092069+04 OECL 

SE LE NOGRAP HIC 
XS 2.90954 17+04 

ALTS 4. 1153 574 +04 
LTS -2.,95 1667-J l 
LIN 1. 753968N02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7 .58Q4q04t04 y 
R 1. 8348 950+05 DEC 

GEOGRAPHIC 
XG -7.%23l74 +04 VG 
ALT 1. 8004'0 1+0 5 LAT 

EAR TH-~DON PLANE 
XMP -1.803096 1+')5 YMP 
RMP 1. 8348949+05 l l ~MP 
XMf -l.8036S61+05 VME 

PLANETARY COORDINATE S 
XM 1.1784795+'.)5 YM 
RM £.0559944+05 DEM 

XSUN 5 .5290584+1)7 YSU"'J 

- 1. 9377940+03 Z L 
8. 1621 937-0 l RAL 

-3.0410~C8+04 Z S 
b. 4827930-01 LON S 
6.5452596+01 LH· 

-3.5669388•01 LA P 

1. 4411302+05 
2.7447959+01 R(J. 

l .4203801+ 0:1 ZG 
2. 7450 90~+01 LO~ 

-3.34660G7+04 ZMP 
1.16 34045+00 RAMµ 

-3.346b0~7+04 ZME 

lo4bU508 1+ 05 ZM 
2.4 107501+0 1 RAM 

-5 .25~ 9ij58+a7 ZSUN 

GEOCENTRIC OSCULATIN G ELEME NTS 
SMA 1· 2272139+05 ECG , .77348'2-0l INC 

VH -?. • 5004444+1')3 FlN"lP l. 22 71658+01 APMP 
TA 1.72990~ 1+ 02 E~ 1.204 4077+02 MA 

GEOCENTPIC UNIT VECTOPS 
WX -5.5446795-0 1 wY 
UX 7.6743566-01 UY 

-l.£1459947-01 
-4.9056048-01 

wz 
Ql 

++•*** CSM I EARTH REF. /PHA SE 52- 35 
MEAN-OF-EPOCH 1971 

.64001JOOOO'.l0000+0Q2 HRS. FROM LAUNCh 

PESHRT COORO!NATFS ( ER ANU ER /HR I 

PXYl 
~ OXYZ 

• 2 2108077 10666 7 2 R0+002 
.06370475601836187-001 

SELfNOCENTk!C 
XL -4.0 l3 J~02+34 Yl 
RL 4o0l7236P+04 OECL 

S!:LENOGRAPH I C 
XS 2.7379811+04 

AL T S 3.9233974+0.'.t 
LT S -2.6828963-01 
LIN 1.7557926+02 

GEOCENTR I C 

vs 
LATS 

LNS 
LAN 

- 1.7155655+03 ZL 
q .1414902-01 RAL 

-2.9 390436+04 ZS 
8.6456 18 .3-01 LONS 
8.4946010+01 LT E 

-3.5772210+01 LAP 

250 

.4l4493~ ~ 71~ll4 9115~nr2 

.3988845 47 U3700156+ •J0 3 

5.5789650+02 OXL 
-1.7717975+02 VL 

b. 3 908798+02 
-4.5514606+ '11 

6.8121619+00 
-1.7399694+02 

oxs 
VRS 
LNE 

OR 

B.4~3464 1)+04 DX 
6.2 1361CA+O l V 

B.403463Q+04 DXG 
1.3419610+02 VE 

3.8968634+03 QXMP 
-1.69 02228+02 VMP 

3.89bA634+03 OXME 

8.3476743+04 OXM 
5.0510005+0 1 LOM 

-2.2807241+07 RAS 

3.54741 94+01 RAN 
4.9407659+00 I NMP 
7.10 85968•01 SLR 

A. 1437697-0l PX 
.:..1)665741-01 sxo 

.2440077298 7667 343+002 

. 15948064830577 166+(00 

3·2113816+03 DY L 
3.2356210+03 PTHL 

-2.9508403+03 DYS 
3.36 76 2 15+03 PTk 

- 1.7 354208+02 OSMP 
-3.2253609+03 VT 

5.75633 3fi +02 OY 
2.56253Q0+03 PTH 

4.9265177+fJ4 DYG 
7.101262M04 PTE 

-2.3461?.t'. 7+03 DYMP 
2.5625390+03 PTMP 

-2.346 13, 7•03 cv~. E 

-2.0574 8 3+03 OYM 
l.22569i;4 +nz VM 

-4.3591€42+0 1 LOS 

-7.095C5 24 +01 APF 
3.3091 8 1~+01 APO 
5.6055950 +03 PER 

3.8797909+02 DZL 
-8.5435 778+0! All 

1. 6225 79 1+03 ozs 
-7.32868 16+01 AlR 

8.9304008-01 . RSMP 
9.6846362•02 SEASV 

7.5828803+0! 
-6.3Q4ll5b+Oi 

-2.5565n9•0 1 
-8.8 741073+ 0 1 

7. 954'4('3+01 
-2. l2t:>l!:>lb+Ul 

2.31 85 982•03 oz 9 .27013~ 5+02 
7.5859076+01 AZ l.133j5£U+ j~ 

5. 11 35852+04 DZG 9.2724L~ 7+ Ui 
2. 005 3047+00 AZE -<t.020Ulbl+Jl 

-9.8949591+02 DZMP 
7.5859081+01 AZMP 

-9.8949591+02 OZME 

1.9 306 19 1+0 3 DlM 
3.3762368+03 ARGM 
2.8468095+01 DES 

-4.S514617+01 RP 
2.4247732+05 TFP 
2.9929815+02 MTA 

-2.883::> !>9+02 
1.2307 bb+~i 

-2.8835 !>9+02 

e. ~ 11 is5l't•OZ 
6. 0343177-tOl 

-l .t-6401'+7+ 0 1 

2.835, 74 0+03 
2. 900.2H0 7+JO 
3.6000000+0£ 

-3.2047650-01 PY -6.519828 7-01 Pl -4.140<865-01 
0.0000000 0.0000000 SYO 0 . 0000 000 SlO 

FF.B. 1971, 11 HRS., l <:> Mlt-.S., 60.000 SECS. G.M.T. USNM USFT I StL 

DAYS, l '• HRS., 59 Mir.JS., 59 .119 <1 SECS. G.E. T . RAGR .302981131654~94+~03 

.41845471377785079+002. 

.39336027484855 095•00 0 

b .O 10805 0+02 OXL 
-1.7736107+02 VL 

b.2316153+02 
-4.6 26 6217+01 

6 .811 2513• 00 
3. 79 P.05e4 +o e 

B.4578158+0'+ 
6.22552C7+01 

8 .4 578 15 5+04 
l . l9274f.A+l)2 

oxs 
VRS 
LNF 

i11< 

ox 
v 

OXG 
Vf 

3·725542 1•03 OXMP 
-1.69 48 263+07. VMP 

3 .7 2 5542 1+03 OXME 

8.3977078+04 OXM 
5.11 000 49+01 LOH 

-2.279 1161+07 RAS 

3.5759683+0 1 kAN 
4o9045829+0 C INMP 
7. 2 !Cl 930+01 SU' 

8.1147522-01 PX 
4.1278670-01 sxo 

.2455851 1 899557750+002 

.1s6 1esqse11s2102 1+00 0 

3.2222 132+03 DYL 
3.2452053+03 PTHL 

-2.9 140302 •03 UYS 
3. 3682246+03 PTR 

-l.735~ 0 L.2+02 OSMP 
-3.2 3492~7 +03 VT 

5.t73050 1+0 2 DY 
2.524t50<'.l+03 PTH 

6.1324874+ 04 DYG 
7 .1626021+04 PTE 

-2.32118!-1+03 CYMP 
2 • 52465 09+ ()3 PTMP 

-2.3201 8t l+03 CYME 

-2.6549082+03 OYM 
l.(! ':\ l l8q2+02 VM 

-4.354G604+01 LOS 

-7. l S~H::730+Q l APF 
3.355G t e6 +0l t. PO 
5.4Gt:57Elt:+03 Pi:R 

-3.21P8 159 -01 PY 
0.0 000000 SYD 

3 .79 20883+02 OlL 
-8.5438420+01 All 

l . t:88S 675+0 3 DZS 
-7. 3826905+0 1 AlR 

8. ".9 15559-01 RSMP 
9.38 l b568+02 SEASV 

2.2864872+03 oz 
7.590117l+Ol Al 

3. 7000123+04 OlG 
1. 9590252+00 AZE 

-~ . 5209SQ5+02 OZMP 
7. 500 11 77+0 1 AZMP 

-9.5209595+02 DZME 

1. 9072784+03 OZM 
3.3746201+03 ARGM 
l .34 69 26t+Ol DES 

-4 . 501:>0583 +01 k.P 
2.4266301+05 TFP 
2.9953580+02 MTA 

-e. 5 163202-01 PZ 
0.00JOOOO SZO 

7 .000404<>+01 
-6.323°:'1'1.£+.Jl 

-2.74 60913 1+01 
- fl.875i..'1b::.i+Jl 

7.9027963+01 
-2.1317434+01 

c,.o7 74obJ+ U2 
l.1 38 77b 5+0i 

9.0 76b:>-'o+Ul 
-9.('l~93 ::S .ltJl 

-2. 900.l 14lJ+~ 2 
l. 23541:;s+u.l 

-2. 900£l'tU+O.l. 

8.3774L!>l:H0£ 
l:i.089~"13!+01 

-l .66339b,+Gl 

2. 77977~4•J3 
2 .9Sbuu70•JO 
3 . 6000 Ut11J+O.:: 

-4 • l 3otoVbO- Cd 
o. OOOOUC11J 

I-EB. 197 1, 12 HPS., 19 MINS., t:C'l.000 SECS. G.M.T. USNM USFT I St:I.. 

2 OAYS , 1 5 HRS., :;9 MINS., 5S.r,c;..; SECS. G.E::.T. RAGf' • 318022196b2bol C,. -tJ J 3 

.4223610 >03 22042 96+00 2 

.3870161 251 7393543•000 

6·4091933+02 DXL 
-1.77552 12+02 VL 

6.0615595•02 
-4. 102s3e9+01 
6. 8096936•00 
3.7980567+08 

oxs 
VRS 
LNE 

DR 

• 2 4 7 131< 1 96 747 51 11+00 2 
. 1~ 2~02452~~2477 ~0+G00 

3.2339633+03 GYL 
3.25581<:.3+03 PHtL 

-2.8772048+03 DYS 
3.3703539+03 PTR 

-1. 7351931+02 OSMP 
-3.2454169+03 VT 

3.7104736+02 DZL 
-9.5418717+01 AZL 

l.7550280+03 DlS 
-7.4350654+01 AlR 

8.8526972-01 RSMP 
9.0915040+02 SEASV 

6.4534dt>O+Ol 
-6. 3427'134+Jl. 

-2.924i5'-3+Ul 
-8.875oSOl+OI 

7. 8514076+01 
-2. 13 7u ,'70+Ul 

.. 

" 

( 

• 

• 

( 

\ 



" 

<: 

\.· 

~ 

L 

7.6138748+04 y 
1,8492973+05 DEC 

GEOGRAPHIC 
XG -4,0686880+04 VG 
ALT 1,8148824+05 LAT 

EARTH-MCON PLANE 
XMP -1,8205597+05 YMP 
RMP l.84Q2973+05 DEMP 
XMt -1,8205597+05 VME 

PLANEHRV COORDINATES 
XM l, 1626935+05 YM 
RM 2,0570319+05 DEM 

XSUN 5.5333163+07 VSUN 

1.4545833+05 z 
2.7401999+01 RA 

l, 5905914+0> ZG 
2,7404919+01 LON 

-3.2280073+04 ZMP 
l , 1009445+00 RAMP 

- 3.2280073+04 lME 

l.4717390+05 ZM 
2,4244883+01 RAM 

-5,2522748+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2279182+05 ECC 9.7785783-01 INC 

APMP 
MA 

VH -2.5179142+03 RNMP 1.1681759+01 
TA 107317136+02 EA 1.2116480+02 

GEOCENTRIC UNIT VECTORS 
WX -5.6112273-01 WY 
QX 7,6193339- 01 QV 

-1. 7913012-01 
- 4,9324735-01 

Wl 
Ql 

•••••• CSM I EARTH REF. /PHASE 52- 36 
MEAN- OF-EPOCH 1971 

.650000000000000+002 HRS , FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR l 

RXVZ 
ROXVZ 

.22203927535141517+002 

.95370134915685434-001 

S EL ENDC ENTR IC 
XL -3.8210797+04 YL 
RL 3.8246151+04 DECL 

SELENOGPAPH!C 
XS 2. 5686 1H3+04 

ALTS 3. 7307658+04 
L TS - 2,6706207-01 
LIN 1.7575043+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

7.6468851+04 y 
l, 8634930+05 DEC 

GEOGRAPHIC 
XG 1.6779812+03 VG 
ALT l.8290780+05 LAT 

EARTH-MOON PLANE 
XMP - l,8371534+05 YMP 
RMP l,8634930+05 DEMP 
XME -1,8371534+05 YME 

PLANETIRV COORDINATES 
XM 1.1467965+05 YM 
RM 2.0580675+05 DEM 

XSUN 5,5375711+07 VSUN 

- 1,4979992+03 ZL 
1.0151792+00 RAL 

-2.8331094+04 ZS 
8.8111152-0l LONS 
8.4439433+01 LH 

-3,5858153+01 LAP 

1,4678502+05 l 
2.7356191+01 RA 

1.6550079+05 ZG 
2,7359086+01 LON 

-J.l0372Q8+04 ZMP 
1.0392571+00 RAMP 

-3.1037298+04 ZME 

l.4828302+05 lM 
2.4379852+01 RAM 

- 5.2485609+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,2286860+05 ECC 9,7841358-01 !NC 

VH - 2,5350702+03 RNMP 1.1091848+01 APMP 
TA l.7335532+02 EA 1.2187407+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5, 6865 630-0 l WY 
QX 7,5560410-01 QV 

-1. 7290621-01 
-4.9619694-01 

Wl 
Ql 

•••••* CSM I EARTH REF. /PHAs'E 52- 37 
MEAN-OF-EPuCH 1971 

,660000000000000+002 HRS, FHOM LAUNCH 

RESTART COORDINATES I ER AND ER/HR l 

RXYZ 
RDXYZ 

.22298901499542•29+002 
• 9462238 5213186 011-001 

SELENOCENTR IC 
XL - 3,6283074+04 YL 
RL 306312781+04 DECL 

SELENOGRAPHIC 
XS 2,4013982+04 YS 

ALTS 3,5374287+04 LATS 
LTS -2.6583444-01 LNS 
LIN l.7590918+02 LAN 

GEOCENTRIC 
X 7,6795935+H Y 

1.8774878+05 DEC 

GEOGRAPHIC 
XG 4.4620194+04 YG 
ALT 1.8430728+05 LAT 

EARTH-HOON PLANE 
XMP -1.8534777+05 YMP 
RMP 1,8774878+05 DEMP 
XME - l.8534777+05 YME 

PLANETARY COORDINATES 
XM l,1307q01+05 YM 

-1,2847470+03 ZL 
1,1225008+00 RAL 

-2.7232751+04 ZS 
8,9808603-01 LONS 
8, 3932867+01 LTE 

-3,5932985+01 LAP 

1.4809336+05 
2. 7310485+01 

l 
RA 

l.6074295+05 ZG 
2,7313355+01 LON 

-2.9757899+04 ZMP 
9.782Ql50-0l RAMP 

- 2 . 9757899+04 ZHE 

1.4937811+05 ZM 

251 

8 . 5110350+04 
6.2370627+01 

DX 5. 6017313+02 DY 
V 2.4875752+03 PTH 

8,5110350+04 
1.0434843+02 

DXG 6,9383803+04 DYG 
VE 7.2236019+04 PTE 

3.5532258+03 DXMP 
- l.69q4547+02 VMP 

3.5532258+03 OXME 

8,4469430+04 OXM 
5.1690792+01 LOM 

-2,2775069+07 RAS 

3. 6087599+01 RAN 
408640457+00 INMP 
7,3223370+01 SLR 

- 2,2948565+03 OYMP 
204875752+03 PTHP 

- 2.2948565+03 DYME 

- 2.6737902+03 DYM 
9.3668595+01 VM 

-4.3507372+01 LOS 

- 7.2295086+01 
3.4088204+01 
5.3775526+03 

APF 
APO 
PER 

2,2548419+03 DZ 
7,5958189+01 AZ 

2.0078351+04 OZG 
l.9144698+00 AZE 

-9.1464160+02 DZMP 
7,5958192+01 AZMP 

-9 .146416D+02 UZME 

1.8837946+03 DZM 
3.3730121+03 ARGM 
3.5847042+02 DES 

- 4.4555518+01 
2.4286476+05 
2 .9979378+02 

RP 
TFP 
MTA 

6 . 0811737-01 PX 
4,1971950 - 01 s~o 

-3.2341733-01 PY -8.5124581-01 PZ 
0.0000000 SYD 0.0000000 SZO 

8. 8877684+02 
1.1446039+02 

8,8879~;jb .. 02 
-9.0l98318+Jl 

-2. 9170971•0 2 
I .2407257+02 

-2.9170971+02 

8.2424198+02 
6.1456144+01 

-l.6621776+01 

2. 7188776+03 
3.022408<+00 
3.6000000+0« 

- 4.1325752-0i 
o. 0000000 

Fl'B. 1971, 13 HRS., 19 MINS., 60,000 SECS, G.M.T, USNM USFT I SEC 

DAYS, 16 HRS., 59 MINS., 59,999 SECS. G.E.T. RAGR .333063265j98944+J03 

. 42621329282814023+002 

.38254893722754464+000 
.248644!2e33874860+002 
.14968702659941872+000 

6.77 61830+02 OXL 
-1.7775495+02 VL 

5,8813750+02 
-4.7803388+01 

6,8074909+00 
3. 7980567+08 

DXS 
VRS 
LNE 

DR 

3.2467517+03 DYL 
3,2675737+03 PTHL 

-2.8404193+03 DYS 
3.3741070+03 PTR 

-l.7350875+02 DSMP 
-3.2569341+03 VT 

8.5631385+04 
6. 2482373+01 

DX. 5.5435845+02 DY 
V 2,4513174+03 PTH 

0. 5631384+04 
8,9419107+01 

OXG 7. 2816536+04 DYG 
VE 7,2836979+04 PTE 

3,3799035+03 DXHP 
-1.7041086+02 VMP 

3.3799035+03 OXME 

8.4953767+04 OXM 
5.2282224+01 LOH 

-2. 2758964+07 RAS 

3.6467183+01 RAN 
4.8184952+00 !NMP 
7 . 4268186+01 SLR 

-2.2701851+03 DYMP 
2.4513173+03 PTMP 

-2.2701851+03 DYME 

-2.6923933+03 OYM 
7,9218958+01 VM 

-4.3465147+01 LOS 

-7.3087527+01 APF 
3.4691110+01 APO 
5.2473318+03 PER 

3,6347370+02 DZL 
-8.5375075+01 AZL 

1.8208956+03 ozs 
-7.4856140+01 AZR 

8.8138244-01 RSMP 
8.8146345+02 SEASV 

2.2236441+03 DZ 
7.6032794+01 AZ 

1.4900777+03 DZG 
1. 87fS920+00 AzE 

-8, 7699194+02 DZMP 
7,6032799+01 AZHP 

-8.7699194+02 DZME 

1.8601704+03 DZM 
3.37i4129+03 ARGM 
3,4347158+02 DES 

-4,3991345+01 RP 
2 ,4 308490+05 TFP 
3.0007500+02 HTA 

8.0419741-01 PX -3.2510372-01 PY -8,5081843-01 Pl 
4.2761080- 01 SXO 0,0000000 SYD 0,0000000 SZO 

5.9401755+01 
-6.360oU9l+Ol 

-3.09lt;;74l+Ol 
-8. 8753960+01 

7.8000744+01 
- 2.1419958+0 l 

8. 700865 l+O<: 
l.t5115u4+02 

8.7004::7't0+0..::: 
-9.0197824+01 

-2.9343055+0 2 
l.21+67749+02 

-2.9343055+0.: 

8.106&47b+(J2 
6,20ll8lb+Jl 

-1.6609576•0 l 

2.6522929+03 
3.094>7l3+JO 
3.6000900+0< 

-4.12814!0-0l 
o. ooouooo 

~ES. l971, 14 HRS., 19 MINS., 60,000 SECS, G,H,T, 

DAYS, 17 HRS., 59 Ml~S., 50,999 SECS. G.E.T. 

USNM USFT I ScC 

,43001225484382888+002 
.37725547626998786+000 

7 .1137035•02 
-1. 7797206+02 

5.6916349+02 
- 4.8593982+01 
6. 8046452+00 
3.7980567+08 

8,6141425+04 
6.2590355+01 

DXL 
VL 

DXS 
VRS 
LNE 

OR 

DX 
v 

8, 6141424+04 DXG 
7.4486023+01 VE 

3.2055434+03 DXMP 
-1 . 7087890+02 VHP 

3,2055434+03 DXHE 

RAGR .348l0433257ll69+003 

.25012510956728068+002 

.14651639889673836+000 

3.2607286+03 DYL 
3.2806094+03 PTHL 

-2.8037416+03 DYS 
3.3796123+03 PTR 

- 1, 7349874+02 DSMP 
-3.2696033+03 VT 

5.5001200+02 DY 
2.4158915+03 PTH 

7.1307719+04 OYG 
7.3431299+04 PTE 

- 2. 2462197+03 DYHP 
2.4158915+03 PTHP 

- 2.2462197+03 CVME 

3.5646637+02 DZL 
-8.5305425+01 AZL 

1.8867316+03 DlS 
-7.5341036+01 AlR 

8,7749393-01 RSMP 
8,5526189+02 SEASV 

2 .1928748+03 
7.6128182+01 

DZ 
AZ 

-1.7511110+04 DZG 
l.8303564+00 AZE 

- 8.3897887+02 DZMP 
7 .6128183'+01 AZMP . 

-8.3897887+02 DZME 

5,4584<13+01 
-6. 3112bb 1 .. 01 

- 3.2491il27+0l 
- 8.8743099+01 

7. 7487963•01 
-2.1466411+01 

8. 51656~11 ... 0.?. 
1.156:>747+:> 2 

8,5l797o<+O< 
- 9,01970ol+Jl 

-2.9520031+0< 
1.25371&4+0< 

- 2.9520031•02 

8.5430055+04 DXM - 2.7107166+03 DYM l .8364084+03 DiM 7.9707237+0< 



RM 
XSUN 

2.0591Jl2+05 OEM 
5.5418230+07 YSUN 

2.4512391+01 RAM 
-5.2448442+07 lSUN 

GEOCENTR I C OSCULAT IN G ELEMENTS 
SMA 1.2295279+05 ECC 9. 7902174-01 INC 

VH -2.5518770+03 RNMP 1 .0498700+01 APMP 
TA l.7354321+02 EA 1.2256740+02 MA 

GEOCtNTR I C UNIT VECTORS 
WX -5, 7724006-01 WY 
QX 7.4825639-01 QY 

-1.6575241-01 
-4.9944297-01 

•••••• CSM I MOON REF. /PHASE 52- 38 
MEAN-OF-EPOCH 1971 

wz 
Ql 

,6700000000~0000+002 HRS. FROM LAUNCH 

RESTART COORD INAT ES l ER AND E~ /HR I 

252 

5 . 2874332 +0 1 LO~ 
-~. 2 74 28 4 8 + 07 ll A ~ 

3,69l0470+01 RAN 
4,7671459+00 I NMP 
7.52 9 3838~0 1 SLP 

6.47 7 oun0 +01 VM 
- 4.342292 ~+0 1 LOS 

- 7 ,39 70770+01 APF 
3.5383590+01 APO 
5.1 0 456 0 7+-03 PE:R 

7. 99 57491-01 PX -3,26 9 ~ 5 1 P-Ol PY 
4e3Mi5664-0l SXO 0.0000000 SYD 

3.3698226+03 ARGM 
3,2847274+02 DES 

-4.3358279+0 1 RP 
2,4332625+05 TFP 
3 . 003 8349+02 MTA 

-B.5034276-0 l PZ 
0.0000000 szo 

6.25669't9 .. 0 l 
-1.6597 jb9 .. 0l 

2. 5793371+03 
3.174~272+00 

3 . 6oouuua .. ot:: 

-4.123.1380-0 l 
0.0000000 

FEB. 1971 , 15 HRS., lQ Ml NS. , bOaOCO SECS. G.M. T. USNM USFT I ScL 

OAYSt 1 8 HRS. , Sc ~INS., 5 9 .9<; q SECS. G.F.T. RAGR .314539954>5,4 l 8+JO l 

RXYl 
RDXYZ 

-.9973 1007564542233+001 
.56360728868148833+000 

-.3 1227919227337410+000 
.6021335 5507624052-001 

, 2 1555739CO 1944566+ COO 
,86121423405777b02-C02 

S EL ENOCENTR IC 
XL -3.4346b96+04 YL 
RL 3.4371547+04 OECL 

SELENCGRAPHIC 
XS 2,2363630+04 

ALT S 3 . 3433053+04 
LT S -2,64600 74-01 
LIN 1 .760546 1+12 

TRALT 3,3433B l2+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 7.7120897+04 y 
R 1,8912878+05 DEC 

GEOGRAPHIC 
XG 8,520 1395+04 YG 
ALT 1.8568726+05 LAT 

EARTH-~GON PLANE 
XMP l.9059886+04 
RMP 3,4371 547+04 
XME - 1, 8695335+05 
DIA 5.!75027?+00 

PLANETARY COORDINATES 

YMP 
llEMP 
YME 

LIA 

XM l.1146759+05 YM 
RM 2,0601327+05 OEM 

XSUN 5 .5463720+07 YSUN 

-1,0754688+03 ZL 
1.2375849+00 RAL 

-2.60<;5393+04 
~. 1 568463- 01 
6 . 3426312+01 

-3 .600 3854 +01 
3.6122351+02 

ZS 
LONS 

L TE 
LAP 

l ,4938361+05 
2 .72~4821+01 RA 

l. 4492694+05 ZG 
2 .72b 7667+0l LON 

-2.8441912+04 ZMP 
5,057632 1+00 RAMP 

-2,844 1915+ 04 lME 
-5,11626 16+01 DOA 

1 .5045908+05 lM 
2.46424Q l+ Ol RAM 

-5.2411248+07 lSUN 

SE LENOCFNTRIC OSCULAT ING ELEMENTS 
SMAS -3.0°74 161+03 ECCS l,41S3684+00 INCS 

VHS 3, 0330940+03 RNMPS 5 ,120 8722+01 APMPS 
TAS -l,298C 0 87+02 EAS -l.b228573+02 MAS 

SE LENOC ENTR IC UNIT VECTOR S 
WX -3.3 14~314-0 2 WY 
QX 7.7963969-01 QY 

4.386%87-0 l 
-5,5084759-0 l 

•••••• CSM I "OON RE F. / PHASE 5 2- 39 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

,680000000000000+002 HR S, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

7,4236533+02 DXL 
-1.7820653+02 V.L 

S.4929276 .. 02 
-4.94 ·13576 .. 01 
-6.8 0 11587+00 
-4.23 6b985+0l 

DXS 
VRS 
LNE 

DF 

3,276C828 +03 DYL 
3.2q5}064 .. 03 PTHL 

-2,7672560+03 DYS 
3.38703 75+03 PTR 
6.510714C+OO DSMP 

-3.2835 842+03 VT 

3.5000247+02 Dll 
-8,5207135+01 All 

l,9527320+03 DZS 
-7.5802515+0 1 AZR 

8.7360370- 0 l •SMP 
8.30 72111+0 2 SEASV 

a. 6640626•04 
b .2t Ci 4467+0 1 

OX 5.47323 59+02 DY 2, 1625 1 36+03 DZ 
2.3Bl32tg•Q3 PTH 7. 6 248 1 56•0 1 Al 

8. 6640624+04 
5,95490b7+01 

DXG 6,4~7900P+04 OYG -3.5 621557+04 DZG 
VE 7.4019430+04 PTE l.79073R7+00 AZE 

3,03 ~ 1160+03 OXMP 
-5,6172625+01 VMP 

3, 0 30 1183+03 DXME 
1. OS l4 6CO+OO LOA 

8.58 9 62~1+04 OXM 
5,3467106+01 LDM 

-2,2726719+07 RAS 

1.5389948+02 RANS 
2.3711238+02 INMPS 

-5.2 6 124Aq+o2 SLRS 

-6.98J2360-0l PX 
-2.9787334-01 sxo 

-2.049CH2 3•03 DYMP 
3.29510t4+03 PTMP 

-2.22302 15+03 CYME 
3.~353460+01 Ol'P 

-2.72875 92+03 DYM 
5.0321706+01 VM 

-4.3!8C7 13•0 l LOS 

-1.7567915+02 APFS 
1. 7470172+02 APOS 
3. l 4265 R9 +03 PE~S 

2,563348 7+0 3 DZMP 
-8,5207125+01 AZMP 
-8.0039849+02 DZME 
-4,4472867+00 LRP 

1. 8 12511 2+03 DlM 
3,3682412+03 ARGM 
3, 1347368+02 DES 

I .326 1480+02 RPS 
-7,493790 5+03 TFP S 

1. 0 8297 16+01 MTAS 

6.2535024-01 PY 7.1000825-01 PZ 
1.1269995-0 1 SYD -6,9114585-01 SZO 

5.C059d4-'•0i 
-6.392o7ol+JL 

-3. 398'1 7 3ii::.+Ol 
-6. 872't 7115 .. J l 

7,69757"9•01 
-4. 2828307•01 

8 • 334obQo .. Oii::. 
l.167Uttl0 .. )L / 

8.3341269 .. Ui 
-9.0 197205 .. jl 

-2 . 9703d't5•J ~ 
-9.1580700+Ji 
-2. 9703d45+02 

1. 742iJti£. 9•Jl 

7.8340b ~ .:Hi:JL 
6. 3121551.J•Jl 

-l .658:H)3 .. 0l 

1. 2989:>H4•03 
fl.282410 7 .. Ul 
1. 347':1££9 .. :Jll'.. 

3o2~7ob9::S-Ol 
- 4. 3949t>79-01 

FEB. 19 71, lb HRS., 19 MINS., 60.000 SECS. C..M.T. USNM USF T I S~l 

OAYS, 1 9 HRS., 50 ~JfliS., 5 9 ,G9g SECS. G.E:. T. RAGR .18186466515919.1.•.)02 

RXYZ 
ROXYZ 

-.940305870222l5572+101 
.56652 722 955832 104+000 

-.25258441573413883•000 
• 5919071 Qij732964Q6- 00 l 

.22~79°8202886bll8+COO 
. 78A0030146133~718-C02 

SELENDCfNTRIC 
XL -3.2400729+04 Yl 
RL 3.2421566+)4 OECL 

SE LENOGRAPHIC 
XS 2 .0734813+0 4 

ALTS 3, 1463l73+04 
LT S -2.6337837-11 
LIN 1.7618605+02 

TRAL T 3. l4R3832+')4 

GEOCENTP IC 

YS 
LATS 

LNS 
LAN 

R PA L T 

7. 744484-2+04 y 
l.9048nl+05 DEC 

GEOGRAPHIC 
XG 1. 2059746+05 YG 
ALT l,t'704B9+05 LAT 

FART H-MOON PLANE 
XMP l,7583693+04 
RMP 3 .?421566+04 
XME -l,Ad53233+05 
DIA 5 , l8498 76+ JO 

PLANETARY COORDINATtS 

YMP 
DE;P 
YME 

LIA 

XM 1,0964557+05 YM 
RM 2.06 11 622+05 Do .~ 

XSUN 5.5503179+07 YSUN 

-8.69 8A390 +0 2 ZL 
1. 3622099+00 RAL 

-2.49 18791)+04 
9.34139 16-01 
6.2919767 +01 

-3.607B886+0l 
3.0298518+02 

l. 50655(H+O~ 
2.7219130+01 

ZS 
LONS 

LH 
LAP 

z 
RA 

1.18958 71+0 5 LG 
2.722 1952+01 LON 

-2.708Ql46+04 ZMP 
5 .0494092 +00 kAMP 

-2. 7? ~9 148+04 ZME 
-5,1855047+01 DOA 

1. 51525 85+05 ZM 
2.4 770139+01 RAM 

-5.2374025+07 ZSUN 

SE LENOCENTR I C OSCULATIN G ELEMENTS 
SMAS -3,0949808+03 ECCS 1 .4008814+00 INCS 

VH S 3,0342870+03 RNMPS 5.2041760+0 1 APMPS 
TAS -1,3040 984+12 EAS - 1,5999936+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3, 3107896-02 WY 4.36~7411-01 Wl 

7.7075170•02 OXL 
-1,7846211+02 VL 

5.28 5 7144•02 
-5,0?36 310+01 
-6. 7970334+00 

1. 277633 0+02 

8. 71.29 106+04 
e.27 Q4526+0l 

b.7 129 104+') 4 
4,4608059+01 

oxs 
VRS 
LNE 

OP 

DX 
v 

DXG 
VE 

2.85 35 771+0 3 DXMP 
-5,7C ll909+0l V~P 

2, 8535766+03 DXME 
1.37 44602+00 LOA 

H,63 58354•04 DXM 
5.4C60533+0l LOM 

-2.2710578+07 RAS 

1·5403464+02 RANS 
2,3938672+02 INMPS 

-4.9258256+02 SLR S 

-B.9905891-0 1 PX 

3,29305 56+03 CYL 
3.31 1 297 1+03 PTHL 

-2. 7 31 0075+03 DYS 
3.3'76tQ 19+03 PTR 
6.519t2 57+00 OSMP 

-3 ,295C6 12+ 03 VT 

5.4~53516•02 DY 
2.34764&4+03 PTH 

3,44058 19+02 DZL 
-6.5076971+01 All 

2. 0 1913 89+03 ozs 
-7.6237 158+0 1 AZR 

8,697 1252-0 1 RSMP 
800 806 37 7•02 SEASV 

2 .1325396+03 
7 .6397294•0 1 

Dl 
AZ 

5.369?69 1+04 OYG -5.1578604+04 DZG 
7.4601878+04 PTE l. 7527306+00 ALE 

-2.027<'93~+03 CYMP 
3,3112971+03 PTMP 

-2.2006705+03 OYME 
3, 7169073+0 1 OliP 

-2. 7 4652 0 4+03 OYM 
3.5674066+01 VM 

-4.3~38507+01 LOS 

-1.7566323+02 APFS 
I. 74659 56+02 APOS 
2,9788217+03 PERS 

6.3736916-01 PY 

2,60 11 9 18+03 OZMP 
-& .50769 62+0 1 AZMP 
-7,6099953+02 OZME 
-4.5943788+00 LRP 

1.78848 14+03 DZM 
3.3666689 .. 03 ARGM 
<.9847503•02 DES 

1,3352236+02 RPS 
-7.4306816+03 TFPS 

l.0816946+01 MTAS 

7 .0211988-01 Pl 

4.5804.C:~IJ+Ol 
-6.4067917• 01 

-3.540.)2.7l+ill 
-e.861jo333 .. 0l 

1. b't6404l .. 0 l 
-4.315~2>7•01 

8 .1549£06+02 
l. l 7 bl139't+.Jl 

B. l 5594~fo .. U 2. 
-9,0 1S7330+ 0 1 

-2. 9891.;b:>'l+(IL 
-9.l7<ti.j,57•01 
-2.989tiu59 .. 0l 
l. 7 2.76'+39 .. tL2 

7o696d777 .. U, 
o.367!>ol hOl 

-l .657t::930 .. 0l 

1.2407 20 1•03 
6. 280\J6b '+ .. 0 l 
l.355"t7 9J. .. 02 

3. 1747131 -0 l 

• 

" 

( 

).. 

( 

~ 



·( 

~ 

~ 

QX 7,6984688- 01 Qy -5.6252 161 - 01 

•••••• CSH I HOON REF, /PHASE 52- 40 
HEAN-OF-E POCH 19 71 

QZ 

,69000aoooaooooo+0 02 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

253 

-3, 0150458-01 sxo 80 4 156185- 02 SYO - 8,9513962-01 SZO -4.3 777000- 01 

FEB, 1971, 17 HRS,, 19 MINS,, 60,000 SECS, G,H, T, USNH USFT I SEC 

DAYS, 20 HRS ., 59 MINS,, 59,999 SECS, G,E,T. RAGR ,332275334&8~441+~02 

RXYZ 
ROXYZ 

- .8839935~ 736750884+001 

,56977866627030155•000 
-. 1938696005057 0733+000 

.5a252505685241155-oo1 
.23133120682021370 • 000 
.71891531196259335-002 

SELENOCENTRIC 
XL - 3,0444152+04 YL 
RL 3,0461892+04 OECL 

SELENOGRAPHIC 
XS 1,9 127317+04 

AL TS 2.9523398+04 
LTS -2,6214962-01 
LIN 1, 7630316+02 

TRALT 2,9524158+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 7.7768959+0 4 v 
R l.9183286+05 DEC 

GEOGRAPHIC 
XG . l,4829559+05 VG 
ALT 1,8 839134+05 LAT 

EARTH-MOON PLANE 
XM P 1.6134152+04 
RMP 3.0461892+04 
XME - 1, 9008480+05 
01 A 5.1930628+00 

PLANEURV COORDINATES 

YHP 
OEHP 
VHE 

LI A 

XM l,0821311+05 VM 
RM 2.062 1896+05 OEM 

XSUN 5 . 5545 608+07 VSUN 

- 6,6767 402+02 ZL 
1 .4986 639+00 RAL 

-2.3 702 648 +04 
9. 5374186-0 1 
8,2413 233+ 01 

-3. 6166629+0 l 
2. 5328914+02 

ZS 
LONS 
LH 
LAP 

1. 51 9 1067+05 l 
2. 7173 33 5+01 RA 

8, 4458749 +04 ZG 
2, 717 6 135+0 1 LON 

-2,5699335+04 ZMP 
5.0395176+00 RAMP 

-2,5699334+04 ZME 
-5,2535583+01 DOA 

l .5257835+05 ZM 
2,4895324+0 1 RAM 

-5.2 336775+07 ZS UN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMA S - 3.0924027+03 ECCS l,3851452+00 I NCS 

VH S 3.03555 16+ 03 RNMPS 5.27 06968+0 1 APMPS 
TA S -l.3089084+02 EAS - l .57417 82+02 MAS 

SELENOCENTRIC UNIT VEC TORS 
WX -3,3084349-02 WV 
QX 7,6098906-01 QV 

•••••• CSM 

4. 3467400-0 1 
-5. 72798.72-0 1 

wz 
Ql 

7, 966893 0+0 2 DXL 
-1. 7 8 74364+0 2 VL 

5.0704328+02 
-5. 1097524 +01 
-6. 7922720+00 

1.2791987+02 

8 . 76J699 5+04 
602890333+01 

8. 76 0699 1+04 
2.%62800+01 

oxs 
VRS 
LNE 

OR 

ex 
v 

OXG 
VE 

2.6758582+03 OXH P 
-5, 7879221+01 VMP 

2,6758582+03 OXME 
1 .62580 03+00 LOA 

8, 6810306+0 4 OXM 
5,4654598+ 01 LOM 

-2.2694425+ 07 RA S 

l ,5415543+02 RANS 
2.4 1 39387+02 INMP S 

-4.59 18694+02 SLRS 

-8 ,99 9799 7-01 PX 
-3.0462626-0 l sxo 

3,3119553+03 DYL 
3.3294814+03 PTHL 

-2, 6953081+03 DYS 
3,4085924+03 PTR 
6.5279908+00 OSMP 

-3.3163549+03 VT 

3.3860463+02 OZL 
-8.4910646+01 All 

2.0862566+03 ozs 
-7.6640569+ 01 AZR 

8.6582024-01 RSHP 
7,8758614+02 SEASV 

4, 1788425+0 I 
-6.4195938+01 

-3.6 749867+01 
-8,8657388+01 

1.5952&95•0 1 
-4.3508670+0! 

5,4795593+02 ov 2 . 1029264+03 oz 7 .9 7706&7+ J2 
2,3 149279+03 PTH 7.6581103+01 AZ 1·1885169+0 < 

3.9032475+04 OVG -6 .4247560+04 OZG 7,9765>62+0< 
7 ,51 79249+04 PTE 1,7163399+00 AZE -9. 0197700 +0 ! 

-2.0060638+03 DVMP 
3.3294815+03 PTMP 

-2. 1792672+03 CVME 
305170577+01 ORP 

-2, 7639994+03 OVM 
2.1427065+01 VH 

-4, 32 963 06+01 LOS 

-1.7564744+0 2 APFS 
[ , 7461868+02 APOS 
2,8407653+03 PERS 

2,6401785+03 OZHP 
-8.4910632+01 AZHP 
-7.2046687+02 OZHE 
-4,7228309+00 LRP 

l , 7643217+03 OZM 
3 . 3651057+03 ARGM 
2,8347616+02 DES 

l.3433035+0 2 RPS 
- 7.3758295 +0 3 TFPS 

l,0803434+01 HTAS 

6,4792049- 01 PY 6.9495 326- 01 Pl 
5,8802336-02 SYD -8,9806644-01 SZO 

-3.010!994+02 
-9.1 88973 7 +0 1 
-3 .0101 991+02 

1 . 714196 2+02 

7 .559l 64 4+0t. 
6, 4229l!>b+Ol 

- 1.65bUb99+0l 

1.1910240+03 
8.2779987+ 01 
l ,362 !538+0< 

3.1183!49-0l 
-4 .359!14:;-01 ' 

I MOON REF, /PHASE 52- 41 
MEAN-OF-EPOCH 1971 FEB, 19 71, 18 HRS ,, 19 MINS., 60,000 SECS, G. M.T, USNM USFT I ScC 

,700000000000000 +002 HRS, FROM LAUNCH DAYS , 21 HRS., 59 MINS., 59,999 SECS. G.E.T. RAGR ,482686004605690+J02 

RESTART COORDINATES I ER ANO ER /HR I 

RXVZ 
R DXVZ 

-.82683680841483 630•00 1 
• 573 43068 832 762 63 5+000 

-. 136053220 17494569+000 
.5739 2 75 680 5699743- 001 

SELENOCENTRIC 
XL -2 ,8475710+04 VL 
RL 2.8491376+04 OECL 

SELENOGRAPHIC 
XS [,7540 839+04 

ALTS 2.7552882+04 
LTS -2 .6092049-0 l 
LIN l.7640588+02 

TRALT 2,7553642+04 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

RPALT 

x 7.8094668+04 v 
R l, 9 315 839+05 DEC 

GEOGRAPHIC 
XG 1.66 273 13+05 VG 
ALT l, 897168 5+0 5 LAT 

EARTH-MOON PLANE 
XMP 104710394+04 VMP 
RMP 2,8491376+04 OEMP 
XME - 1.9161107+05 VME 
DIA 5 . 2002144+ 00 LIA 

PLANETARY COORDINATES 
XM 1.0657J38+05 YM 
RM 2,0632146+05 OEM 

XSUN 5.5588008+07 VSUN 

-4.6855825+02 ZL 
l,6498608+00 RAL 

-2.244643 5+ 04 
9, 74&6 109-0 1 
8 .190 6 710+01 

-3,62 75737 +0 1 
2.1122884+02 

l.531 4793+05 
2. 71 27351+0 1 

ZS 
LONS 

LH 
LAP 

z 
RA 

4, 3661316+04 ZG 
2. 7130128+01 LON 

-2,4271968+04 ZMP 
5,02 76397+00 RAMP 

-2.42 719 69+ 04 ZME 
-5, 320 4547+01 DOA 

l.5361649+05 ZM 
2.50 18 03 8+0 1 RAM 

-5,2299496+0 7 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3. 0897178+03 ECCS l . 371 8669+00 lNCS 

VHS 3.0368702+03 RNMPS 5.32 08900+01 APHPS 
TA S - 1,3123977+02 EAS - 1.5452206+02 MAS 

8.2031013+02 OXL 
-1, 79 05 730+02 VL 

4 .8474414+02 
-5 . 1994037+01 
-6,7868 758+00 

6.960 11 96+0 1 

8.8074394+04 
o,2<816 17•0 1 

8. 80743q4+04 
l. 47130 17•01 

DX S 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

2.4968788+03 OXMP 
-5•87& 1406+01 VHP 

2,4968 794+03 OXME 
1, 845 7632+00 LOA 

8 ,7 25408 4+04 OXM 
5.5249288+01 LDM 

-2.26 78260+07 RAS 

[,5 426 17 4+02 RANS 
2.4314107+02 INMPS 

-4.258 1948+02 SLRS 

SELENOCENTRIC UNIT VECTOR S 
WX -3,307416 4-02 WV 
QX 7 .5309147-0 l QV 

4,3299938- 01 WZ -9. 007872 3-01 PX 
-5. 81743 93-0 l gz -3. 072896 9-0l sxo 

•••••• CSM 

.2 3818988307636593+000 

.653}4931280198378-002 

3.3331834+03 OVL 
3,3500518+03 PTHL 

-2,660 146 1+03 DYS 
3,4233882+03 PTR 
6,5358109+00 OSMP 

-3 .3357434+03 VT 

5.5198821+02 ov 
2,2832437+03 PTH 

3.3360716+02 OZL 
-8, 4702633+01 All 

. 2. 1544750+0 3 ozs 
-7,7007176+0 1 AZR 

8.6192630-01 RSHP 
7,6967693+02 SEASV 

2 .• 0736419+03 
7 . 6806176+01 

oz 
AZ 

3. 7977.< 68+0 1 
-6.43 1107 l+Ol 

-3.8 04<425 +0! 
-8. 860oi&e>+0.1. 

7.544<289+01 
-4.389835b+ Ol 

7.8007o92+J< 
l, 2 0232 16+ 0l 

2. 12602 75+04 . OYG - 7,2703487+04 DZG 7 ,800019~+02 
7,5 7522 62 +04 PTE 1.6815947+00 AZE -9, 019868 9+0! 

- 1,9861232+03 DVMP 
3.3500518+03 PTHP 

-2. 1 589420+03 OVHE 
3 .3352910+01 ORP 

-2, 7811952+03 DVM 
6.9806878+00 VII 

- 4.3254110+01 LOS 

-1. 7563201+02 APFS 
1.745 8015+02 APOS 
2.7251889+03 PERS 

2.68071 15+03 DZMP 
- 8 ,4702624+01 AZHP 
• 6. 7839748+0 2 DZ HE 
-4,8336891+00 LRP 

1.7400348+03 OZM 
3·3635516+03 ARGH 
2.6847729+02 DES 

l , 350 4 126+02 RPS 
-7,3283993+03 TFPS 

l.0789367+01 HTAS 

6.5708375-01 PY 6,8853854-01 PZ 
3,6584102-02 svo -9.0015169-01 szo 

- 3. 032292! +0< 
-9.Z 02o8;8+ul 
-3.03 229 19+02 

1. 70171 44+0< 

7 . 42099b6+0 Z 
6.4782lbb+Ol 

- l .65484tb0+0 .I. 

1 . 1489637+03 
0.2162001+01 
l .367970tl+Ol 

3.0684744-0l 
-4. 340~ 71 3-J l 

I MOON REF, /PHASE 52- 42 
MEAN- OF -~ POCH 1971 FEB, 1971, 18 HRS., 34 MINS., 60 . 000 SECS, G,M,T. USNH USFT I SEC 

,702500000000000+002 HR S. FRUM LAUNCH 

RESTART COORDINATES ( ER AN D ER /HR I 

DAYS, 22 HRS,, 14 H!NS,, 59,999 SECS. G.E.T , 

RXVZ -. 81248i78549994735+00l -.12173056311 474415+000 .23980 33 1404185201+000 

RAGR .520288672u36503+002 



RDXYZ ,57441636005202512+000 

SE LENOCENTR I C 
XL -2,796 1574+ 04 YL 
RL 2,7996697+04 OECL 

SHENOGRAPHIC 
XS 1.7147456+04 

ALTS 2, 7058403+04 
LT S -2,6061296-0l 
LIN l,7642933+02 

TRALT 2,7059 163+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7,6176536+04 y 
R 1, 9348 714+05 DEC 

GEOGRAPHIC 
XG 1.6907065+05 VG 
ALT 1,9004561+05 LAT 

EARTH-MOON PLANE 
XMP 1.4356474+04 
RMP 2. 7~96 897+04 
XME -l,9 198e58+05 
DI A 5,2018644+QQ 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LI A 

XM 1,06 15611+05 YM 
RM 2.0634705+05 DEM 

XSUN 5,5598603+07 YSUN 

-4, 1923197+02 ZL 
1,6903651+0 0 RA L 

-2.2 126035+04 
9,8043066-0 1 
6,1780080+01 

-3,6307325+01 
2.0 180817+02 

ZS 
LONS 

LTE 
LAP 

1.5345454+05 l 
2,7115811+01 RA 

3.2 78691 8+04 ZG 
2 .7118582+01 LON 

-2.3909173+04 ZMP 
5.0243 126+00 RAMP 

-2, 3909173+04 ZME 
-5,3370016+01 DOA 

1,5387377+05 ZM 
2.5048328+0 1 RAM 

-5,2290173+07 ZSUN 

SELENOCENTR I C OSCULATING ElfMEN TS 
SMAS -3.0890338+03 ECCS 1.3688995+00 INCS 

.571892 2 72055617 69-0ft \ 

A. 25866b7+0 2 OXL 
-1.79 14163+02 VL 

4.7 90 5234+0 2 
-5.2 224669+01 
- 6 .7 H5'+2Rl+O O 

1. !:i 71 2 828 t02 

8. 81 89614+04 
6,3003692•01 

8. 81 89611 +04 
1.0974825+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

OXG 
VE 

2,45 19250+03 OXMP 
-5,9013394+01 VMP 

2.4519251+03 OXME 
l.89;9456+00 LO A 

8.73 6 3748+04 OXM 
5.53 98056+01 LOM 

-2,2674217+07 RAS 

VHS 3,0372064+03 RNMPS 5.3309660+01 APMPS 
l .5•26606+02 RANS 
2.4353851+02 JNMPS 

-4,1748000+02 SLRS TAS -1.3130579+02 EAS -1,53 746 27+02 MAS 

SELENOCENTRIC UNIT VECTORS 

25~ 

.6374 23 25t47462589-002 

3.338~129+03 OYL 
3.3556248+03 PTHL 

-2.651'732+03 DYS 
3,4275814+03 PTR 
6, 5 376812+00 OSMP 

-3.3409701+03 VT 

5,5346311+02 DY 
2,2754976+03 PTH 

1, 6496532+04 OYG 
7.5894935<04 PTE 

-l,9R l 3270+03 OYMP 
3,3556248+03 PTMP 

-2.1540479+03 OVME 
3,2925946+01 O~P 

-2.7854498+03 OYM 
3.3691895+00 VM 

-4,3243562+0 1 LOS 

-1,7562824+02 APFS 
1,7457098+02 APOS 
2.6994630+03 PERS 

3,32424 10+0 2 DZL 
-8 ,4643306+01 All 

2.1717581+03 ozs 
-7.7092270+01 AZR 
B.6~95302-01 RSMP 
7,0565864+0~ SEASV 

2.0663675+03 oz 
7 .6869793+01 AZ 

- 7.4076333+04 DZG 
1.6731110+00 AZE 

2 ,6911447+03 OZMP 
-8,464329 7+01 AZMP 
-6,6758167+02 OZME 
-4,8587896+00 LRP 

1.7339434+03 DZM 
3.363 1645+03 ARGM 
2.6472757+02 DES 

1.3520422+02 RPS 
-7.3176106+03 TFPS 

1. 0 785784+0 1 MTAS 

3. 7051533+01 
-6.433 7912 .. :ll 

-3.8358679+01 
-e. 859(:.232.+01 

7.53147"1+01 
-4.4002l 7S+O i 

7.7568ti9"+0~ 
1,2061994+02 

7,758 76 i:2+02 
-9.Ql9tHLi.2•Jl 

-3.038114 7+ 02: 
-9.205>471+01. 
-3.03&l l4b+ V2 

I .696740ch02 

7. 386J 7:-, tu·(J, 
6.492 U3 3 7+ul 

-l .6545398+01 

l . l 39:>430+J 3 
0.215 7914•Jl 
1. 369l949+02 

WX -3,3073506-02 WY 4,326 1584-0 1 
QX 7,5126798-01 QY -5,8378083-01 

Wl -9.0 J4 7153-0l PX 
Ql -3.0768975-01 sxo 

6,5916789-0 1 PY 6.8705405-01 Pl 3.0570<7 5-Jl 
3,15oeoe8-02 svo -9.0056518-Dl SlO -4,335 7734-Jl 

•••••* CSM I MOON REF, /PHASE 52- 43 
MEAN-OF-EPOCH 1971 FEB. 1971, 18 HRS., 49 MINS., 60.000 SECS. G.t-A.T. USNM USFT I ScC 

.105000000000000+002 HRS. FROM LAUNCH tJAYS, 2 2 HRS., 29 MINS., 5 q . 9 99 SECS. G.E.T. RAGR .55769 1 339~6 7 315+002 

~ESTAR T COORDINATES I ER AND ER /HR I 

l<XYZ 
RDXVZ 

-.798 11 572036229826+001 
.575434358987 74349+000 

-.107458248947381~2+000 
,56089988683631375-001 

.24137713239971439+000 
,62165681377380402-002 

SELENOCENTR I C 
XL -2,7486575+04 YL 
RL 2.7501633+04 OECL 

-3. 7007907+D2 
1. 7321329+00 

ZL 8.3128680+02 OXL 3.3448301+03 DY L 
3.36 13882+03 P THL 

3.3126599+02 
-8.45608 14•01 

Oll 
All RAL -1,7922861+02 Vl 

S ELENCGR APH IC 
XS 1,6755358+04 

AL TS 2.65b3138+0'• 
LTS -2.6030590-0l 
LIN 1. 7645 191+0 2 

TR ALT 2.6563898+04 

GEDCENTR I C 

vs 
LATS 

LNS 
LAN 

RPALT 

7,8258638+04 y 
l.Y36 1 487+05 DEC 

GEOGRAPHIC 
XG 1.7115573+05 VG 
ALT l.9037333+05 LAT 

EARTH-~CON PLANE 
XMP 1•4008151+04 
RMP 2,7501633+04 
XME -1,9236448+05 
DIA 5,20346 11+00 

PLANETARY COORDINATES 

YM~ 

OEMP 
YME 

LIA 

XM 1.0574521+05 YM 
RM 2.0637263+05 DEM 

XSUN 5,5609196+07 YSUN 

-2. 1803066+04 
9,6613273-01 
8.1653452+01 

-3.6340880+01 
1 . 92 &0048+02 

ZS 
LON S 

LTE 
LAP 

1.5376008+05 l 
2,7104253+01 RA 

2.1732242+04 ZG 
2, 7107016+01 LON 

-2,3543968+04 ZMP 
5. 0208 270+00 RAMP 

-2,3543968+04 lME 
-5,3534 794+01 ODA 

1,5413016+05 ZM 
2.5078404+0 1 RAM 

-5.228De4 7•D7 zsuN 

SELENDCENTRJC OSCULATING E LEM E~ TS 
SMAS -3,0883457•03 ECCS 1.3660650+00 INCS 

VH S 3,0375448•03 RNMPS 5,3400858+0 1 APMPS 
TAS -1.31363 16•02 EAS -1.5294880+02 MAS 

SE LENOCENTR JC UNIT VEC TORS 
WX -3.30 7354 5-02 WY 
QX 7.4950466-01 QY 

•••••• CSM 

4. 3224622-01 
-5,8574046-0 1 

wz 
Ql 

4.7331446+02 
-5.24 582 14+01 
-6.783940 6+00 

1.52088 19+02 

oxs 
vos 
LNE 

OF 

-2.6428549+03 DYS 
3,43 19902+03 PTR 
6,5395173+00 OSMP 

-3.3463640+03 VT 

2.189 1 5~3+03 DZS 
- 7,7174485+ 0 1 AlR 

8.5997942-01 RSMP 
7.6184249•02 SEASV 

6.830 4186+04 
6.3025456+0 1 

DX 5.55 14342•02 DY 2.0591103+03 OZ 
V 2,2678258+03 PT H 7 ,6936603+01 AZ 

6.8314184+04 
7.2363229+00 

DXG 1,1643947+04 OYG -7,5 136605+04 DZG 
VE 7,6037401+04 PTE 1.6648548+00 AZE 

2.4068839+03 OXMP 
-5,9248271+01 VMP 

2.4068830+03 OXME 
I, 9442417+00 LOA 

8, 7472 898•04 OXM 
5,5546863+01 LOM 

-2.2670173+07 RAS 

1,5430950+02 RANS 
2.4392060+ 0 2 I NMPS 

-4,09 14102+02 SLRS 

-9,0114891-01 PX 
-3.0b46498-0l sxo 

-1,9766123+03 OYMP 
3,3613883+03 PTMP 

-2, 1492347+03 DYME 
3,2509714+01 ORP 

-2.78q68t7 +0 3 OVM 
3,5975772+02 VM 

-4. 3233014+01 LOS 

-1.7562451+02 AP~S 
1.7456203+02 APOS 
2,6749202+03 PERS 

6,6117221-01 PY 
2,66 19561 - 02 SYD 

2.7017164•03 DZMP 
-8.4580801+01 AZMP 
-6 .56628 11+0 2 OZ ME 
-4,8828833+00 LRP 

1.7278443+0 3 OlM 
3.3627760+03 ARGM 
2,6097785+02 DES 

1. 3536139+02 RPS 
- 7,3072267+03 TFPS 

1, 078218 1+01 MTAS 

6.8561734-01 Pl 
-9.0094 125-01 szo 

3,6 13'076+ 0 l 
-6.4363996+01 

-3.8673193+01 
-6.85 76700+01 

7.5187!66+01 
-4.4109106+01 

1. 713v7d+02 
1.210"740+02 

7. 71447.04•02 
-9,0 199302+Jl 

-3.0440735+0t. 
-9.209J.43b+Jl 
-3.0440734•0 i 

1.695624 7+02 

7.3517t.lb+0£. 
6.505b't7't+Ul 

-l .654L33b+Ol 

l . 130::>35't+J 3 
8.275.>9 79+Jl 
l.37C•5olH+O:t 

3,0459805-01 
-4, 33ld5Y-J! 

I •OCN REF, /PHA SE 52- 44 
•EAN-OF-EPOCH 1971 FEB. 1971, 19 HRS,, 4 MINS., 60,000 SECS. G.M,T, USNM USFT I SEt 

,707510000000000•002 HRS. FROM LAUNCH DAYS, 22 HRS., 44 MINS., 59,999 SECS. G.E.T. RAGR , 595494006b98127+J02 

PESTART COORDINA TES I ER ANO E'IHR I 

RXYZ 
ROXYl 

-.783 7l678333083 385•J01 
,57648644833840357+000 

-.93235224184306653-001 
.56794884752279421-001 

S EL ENOC ENTR JC 
XL -2,6990685+04 Yl 
RL 2,7005555•04 OECL 

SELENOGRAPHIC 
XS 1,6364530+04 VS 

ALT S 2,0067061•04 LATS 
LTS -2.5999822-01 LNS 

-3.2109591+02 ZL 
1 , 7751793+00 RAL 

-2.1477513+04 ZS 
9,9197666-01 LONS 
8.1526023+01 LT~ 

8,3657181+02 OXL 
-1, 7931841•02 VL 

4,6753080•02 oxs 
-5,2694851•01 YRS 
-6.7624140+00 LNE 

• 242911716625128 70+000 
• 606034948 7 85 393 89-002 

3.350S456+03 OYL 
3.3673527+03 PTHL 

-2.6342955+03 OYS 
3,4366247+03 PTR 
6.5413198+00 DSMP 

3.3013190+02 DZL 
-8.4514987+01 All 

2.2066620•03 ozs 
-7.7253683+01 AZR 

8,5900553-01 RSMP 

3.5227023+01 
-6.4389352•01 

-3. 8985662+0 l 
-8.856053 7+01 

7 .5059687+ 01 

,.. 

( 

( 



(' 

" 

( 

( . 

" 

L 

l/ 

LIN 
TRAL T 

l,7647361+02 LAN -3,6376 ~1>+ 01 LAP 
2,6067821+04 RPALT l,A4l G3A0 +02 

GEOCENTRIC 
7 .. 8341()03+0 1t y 
1, Q4 l4l5Q+J5 DEC 

GEOGRAPHIC 
XG l,725167!+05 VG 
ALT l,QQ70?05+05 LAT 

EARTH-MOON PL AN E 
XHP l.3659416+04 
RMP 2.7005556+04 
XME - l.Q273877+05 
CIA 5,2050058t00 

,LANEU~V COORDINATES 

YMP 
OEMP 
YME 

LI A 

XH l.0533169t05 YM 
RH 2.0639819+05 OEM 

XSUN 5,5619788+07 YSUN 

l. 5'106tt51++05 
2.7092672+01 ~A 

l , 0544028+04 ZG 
2. 70 95433 +01 LON 

-2.3176335+04 lMP 
5,0171751+00 RAMP 

-2.3176336+04 lME 
- 5.3698878+01 DOA 

1 ,5438563+05 lM 
2.5108443+01 RAM 

-5,2271519+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0876541+03 ECCS l.3633596+00 INCS 

VHS 3,0378849+03 RNMPS 5.3482536+01 APMPS 
TAS -1.3141176+02 EAS - l.5212917+02 MAS 

SELENOCENTRIC UNIT VECTOKS 
WX -3.3074251-02 WY 
QX 7.4780133- 01 QY 

4,3189045-01 
-5.8762414-01 

•••••• CSM I MOON REF, /PHA SE 52- 45 
MEAN-UF-E POCH l 971 

wz 
oz 

,7l00000000?00QO+OQ2 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

- 3.7980584•08 

e. a1.1a1oa+o 1, 

6.30,.6903+0 1 

a.e41e106+04 
3.4975031+00 

DR 

ox 
v 

OXG 
VE 

2. 3617536+03 OXMP 
-5,9486216+01 VMP 

2,3617538+03 OXME 
1 .9 906706+00 LOA 

8. 7581537+04 OXM 
5.5695707+01 LCM 

-2,26t6129+07 RAS 

1,5433205+02 RANS 
2,4428750+02 lNMPS 

- 4.0080228+02 SLRS 

-9.0131945-0l PX 
-3. 0901609-0 1 sxo 

255 

-3.35 19343+03 VT 7,5823875+02 SEASV -4,42 19025+01 

5,5703979+02 DY 2.0518694+03 OZ 
2.2602310+03 PTH 7,7006762+01 AZ 

6.7229039+03 OYG -7.5878577+04 OZG 
7.6179685+04 PTE 1.6566470+00 AZE 

- l.9719824+03 OYMP 
3.3673527+03 PTMP 

- 2.1445056+03 DYME 
3.2104075+01 ORP 

-2. 7939058•03 OYM 
3,5614631+02 VM 

-4.3222467+01 LOS 

- 1.7562082+02 APFS 
l.7455330+02 APOS 
2.6515208+03 PERS 

2,7124369+03 OZMP 
-8,4514987+01 , AZMP 
-6,4552625+02 DZME 
- 4,9059885+00 LRP 

l.7217375t03 OZM 
3,3623921t03 ARGM 
2.5722813•02 DES 

1,3551286+02 RPS 
-7.2972367+03 TFPS 

1.0778559+01 MTAS 

7. 6693097+02 
! .2145610+02 

7,6706467+0 2 
-9, 0199547+01 

-3 .0501780+02 
-9. 2122747•0 l 
-3. 0501779+02 

l.6929653•02 

7.3170395•02 
6.5196580•01 

-1.653>274+01 

1.1219.187+03 
8.2750196+01 
1.3717912•02 

6,6309816-0l pY 6,8422835-01 PZ 3 . 035J302 - 01 
2,lqlt322-02 SYD -9.0128251-01 SZO -4.3267697 - 01 

FEB. 1971, 19 HRS., 19 MINS,, 60.000 SECS, G.M.T. USNM USFT I StC 

DAYS, 22 HRS., 59 MINS,, 59,999 SECS, G.E.T. RAGR • 633096674J28940+l02 

RXYZ 
R OXYZ 

-.76q29109730218866+001 
• 577 57462 0215 7l 360+00 0 

-,7006047t211776189-00l 
.56603 74458 3753418-001 

• 244407 414133 56 l 63+000 
• 59054142 t30797h 59-002 

SELENOCENTR IC 
XL -2.6 493 !3 74+04 Yl 
RL 2.6508640+04 DECL 

SELENOGRAPHIC 
XS l,5974966+04 

ALTS 2.5570146+04 
LTS -2.5969 101-0I 
LIN 1.7649444+02 

TRALT 2.5570905+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7 .8423665+04 y 
R 1 , 9446731+05 DEC 

GEOGRAPHIC 
XG I, 7314501+05 VG 
ALT l.Ql02 576+05 LAT 

EARTH-~OON PLANE 
XMP l.3312262+04 
RMP 2,6508640t04 
XME -l.9311148+05 
DIA 5,2064993+00 

PLANETARY COOROINATES 

YMP 
DEMP 
YME 

LI A 

XM 1.0491754+05 YM 
RM 2,0642374+05 OEM 

XSUN 5. 5630 377+07 YSUN 

-2.7227902+02 ZL 
1.8196058+00 RAL 

-2. 1149356+04 ZS 
9,9707241-01 LONS 
8. 1400196+0 1 LH 

-3.64 14347+01 LAP 
1. 75<H644+02 

l.54367qJ+05 z 
2,708l066t0l RA 

-7. 3023225+02 ZG 
2,7083821+01 LON 

-2.2806257+04 ZMP 
5.0133467+00 RAMP 

-2.2806258+04 ZME 
-5,38 62267+01 DOA 

1.5464021+05 ZM 
2.5138266+01 RAM 

-5,2262190+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3,0869593+03 ECCS l.3607704+00 !NCS 

VHS 3,0382268+03 RNMPS 5.3554911+01 APMPS 
TAS -1.3145148+02 EAS -l,51286d7+0£ MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 3, 3075 594-02 WY 
QX 7,4615764- 01 QY 

4.3154641-f'll 
-5.8943298-01 

••**** CSM I MOON PEF. /PHASE 52- 46 
MEAN-OF-E" POCH l q71 

wz 
Ql 

.7!250oaoooooM0+002 HRS. FROM LAUNCH 

RESTART COORDINATES I E~ ANO ER/HR I 

8.4172289+02 OXL 
-l.794lllq+02 VL 

4.6170160+02 
-5.2934771•01 
-6. 7808479+00 
-3. 7980572+08 

8,8531383+04 
6.3008026•01 

8. 8531379+04 
3. 5<;75836+02 

oxs 
VRS ' 
LNE 

OP 

ox 
v 

OXG 
VE 

2 .3165316+03 DXMP 
-5, 97 27422+01 VMP 

2,3165310+03 OXME 
2,0352567+00 LOA 

8,7689660+04 OXM 
5,5 844589+01 LOM 

-2·2662083+07 RAS 

1.5435372+02 RANS 
2. 44 63953 +02 I NMPS 

-3,9246357+02 SLRS 

-9,0 148322-01 PX 
-3.0954372-01 sxo 

3. 35 72708+03 DYL 
3,3735293+03 PTHL 

-2.62 57995+03 GYS 
3,4414962+03 PTR 
6,54308e2+00 USMP 

-3.3576901+03 VT 

3,2902086+02 OZL 
-8,4445685+01 AZL 

2 .2243040+03 . DZS 
~ 7 . 7329698+01 AZR 

8.5803201-01 RSMP 
7,5485954+02 SEASV 

5.5916361+02 DY 2,0446439+03 OZ 
2.2527159+03 PTH 7 , 7080402+01 AZ 

1.7543785+03 OYG -7.6297820•04 OZG 
7,6321799+04 PTE l.6465498+00 AZE 

-1.9674409+03 DYMP 
3,3735294+03 PTMP 

-2. 1398642+03 DVME 
3,17088°1+01 OPP 

-2.7981072+03 OYM 
3.52534,2+02 VM 

- 4,3211921+01 LOS 

- l.7561719+02 APFS 
l, 74 544 79+02 APOS 
2.6292267+03 PlRS 

6,6494703-01 PY 
1.7396070-02 SYU 

z,7233176+03 DZMP 
-8,4445681+01 AZMP 
-6.3426487+02 OZME 
-4,9281256+00 LRP 

1,7156230+03 OZM 
3.3620067+03 ARGM 
2.5347641+02 DES 

1.3565867+02 RPS 
~7.2876298+03 TFPS 

l.0774921+01 MTAS 

~.8288693-0l PZ 
-9.0159139-01 szo 

3,4326430•01 
-6,44 13990+01 

-3.9290002+01 
-8. 8543469+01 

7.4932220+01 
-4. 4332225•01. 

7 . 625!>924+02 
1. 2190774+02 

7 .625tl293+02 
-9. 020Ul58+01 

-3.0564381•02 
-9,2 1534'i0+01 
-3 .0564381•0< 

1.69016<0+02 

7,2823l81+02 
6.533'tb5Jt-l)l 

- 1.6536211•01 

! . ll371Ll+03 
a.274ti5bb+Ol 
1. 3729b48+0l 

3. 0250730- 0 I 
-4,3223 846-J I 

FEB . 1971, 19 HRS., 34 MINS., 60.000 secs. G.M.T. USNM USFT I St~ 

DAYS, 23 HRS .. 14 Mns •• 59.S9G SECS. G.E.T. RAGR • 670699341759752+J02 

RXY Z 
RDXYZ 

- • 75483773 391637635+001 
• 5 78 70100 642 642 060+000 

- , 649 3303 7131436785-00 I 
.564l638J926221607-00I 

.24566451809384647+000 

.57515865796629558-C02 

SELENOCENTR!C 
XL -2,5996110+04 YL 
RL 2.6010857+04 DECL 

SELENCGPAPHIC 
XS 1.5586654+04 

ALTS 2,5072363+04 
LTS -2.59 38350-01 
LIN 1.7651443•02 

TRILT Z.5073123+04 

GEOCENTRIC 
x 7.8506662+04 
R 1. 9479204+05 

GEOGRAPHIC 

VS 
LATS 

LNS 
LAN 

RPALT 

y 

DEC 

XG 1. 7303514+05 VG 
ALT 1.913 5050+05 LAT 

-2,2362 506+02 ZL 
1,8655002+00 RAL 

-2. 0818576 +04 
! • 0041309+00 
8.1273569•01 

- 3 . 6454468+01 
l.6813701+02 

1. 5467025•05 
2.7069436+01 

ZS 
LONS 

L TE 
LAP 

l 
RA 

- l.2042495+04 ZG 
2. 7072185t OI LON 

8.4674106+02 OXL 
- l,7950714t02 VL 

4.5582708•02 
-5.3178176•01 
-6. 7792426+00 
-3.7980572•08 

8.8644010•04 
6.3088815101 

oxs 
VRS 
LNE 

OR 

ox 
v 

3.3638182+03 OYl 
3,3799304+03 PTHL 

-2.6173720+03 DYS 
J,4466163+03 PTR 
6 ,5 448223+00 DSMP 

- 3,3636418t03 VT 

5.6152741+02 DY 
2.2452836+03 PTH 

3,2793177+02 DZL 
-8,4372724+01 All 

2.2420881+03 ozs 
-7.7402378+01 · AZR 

8.5705800-01 RSMP 
7.5171640+02 SEASV 

2.0374327•03 · OZ 
7 . 7157686+01 AZ 

8.8644008+04 
3.5601868+02 

OXG -3.2 405227+03 OYG -7,6391303t04 DZG 
VE 7 .6 463764•04 PTE 1.6405636+00 AZE 

3.343"276+01 
- 6.4437%5+01 

-3 .9600353•01 
-8 .8525520+01 

7.4804786•01 
-4.4448908+Jl 

7 ,58 19103+0 2 
1 .223•4< 0+0 2 

7.561480 2+02 
-9.0200£13 1+01 



EARTH-MOON PLANE 
XMP l. 2q6b683+ 1')4 
RMP 2. 6010857+04 
XME - l .9348259+05 
DIA 5.2079424+ 00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LI 4 

XM l .0 450277+ 05 YM 
RM 2.064492 7+ 05 OE M 

XSUN 5.5640%5 +07 YSUN 

-2.2433 712+04 lMP 
5.00~3315+0 0 RAMP 

- ?.2433713+04 ZME 
-5 .4024977+01 DOA 

l. 548938 7+0 ,; Zf', 
2 .5167934+ 01 RA M 

-5.2252860 +07 ZSUN 

SE LENOCENTRI C OSCULATING ELEMENTS 
SMA S -3.08626 18+03 ECCS l.3583208+0 0 INCS 

VHS 3.038570 1+0 3 RNMPS 5 . 36 1 8124+01 APMPS 
TAS - l. 3 148 2 18+02 EAS -l.5042129+02 MA S 

SE LENOCENTRIC UNIT VECTORS 
WX -3.3077543-02 WY 
QX 7 .4457330-·o I QY 

4.3121997-01 
-5.9 110863-0 1 

****** CSM I MOON RE F. /PHA SE 52- 4 7 
MEAN-OF-EPOCH 19 71 

Wl 
oz 

.1 1soonooooryoooo+oo2 HR S. FROM LAUNCH 

RES TAR T COORD I NA TE S ( ER AND ER /HR I 

2. 2 71 215 8 +0 3 OXMP 
-5.99720S3+0l VMP 

2.27 12 155+03 DXME 
2.0780250+00 LOA 

a . 11 91210+04 ox~ 
5,5993508 +0 1 LOM 

-2.2 65 A037+07 RAS 

1.54 374 52+02 RANS 
2.4497688+02 INMP S 

-3.84l24l5+02 SLRS 

-9.0104030-0 1 PX 
-3. 100480 7-0 1 sxo 

256 

- 1. 96299 17+03 DVMP 
3.3799304+03 PI MP 

-2. 1 353144+03 OyME 
3.1 32 4003+0 1 O•P 

-2.8C22908+03 OYM 
3.4 8 9 235 7+ 02 VM 

-4 ,3201 375+ 01 LOS 

-\.756 136 1+0 2 APFS 
l.74 53651 +02 APOS 
2.&0BC00 7+03 PERS 

6.6 67 20c3-0 l PY 
l .305'.129-02 SYD 

2. 7343705+03 DZMP 
-8.437 2 709+0 1 AZ MP 
-c.2283 181+02 DZME 
-4.0493 1 55+00 LRP 

1 .7095009+03 DZM 
3. 36 162 19+03 ARGM 
2.497286 9+ 02 OES 

1. 3579893+02 RPS 
-7 . 2783954+03 TFPS 

1. 07712 69+ 0 1 MIAS 

6.0159294-01 PZ 
-9,0187050-01 SlD 

-3.062d b44+0 4:: 
-9.2 183608+01 
-3. 062"b43+0Z 

1.6874 140+02 

7. 247!>877+02 
t.. 547 2.693+0 1 

- 1.6533 148+01 

1.1050719+)3 
9.274oUli3+ 0 1 
l .374U897+02 

3.0152047-01 
-4.3 180•0•-01 

FEB. 197 1, 19 HRS. , 49 MINS. , 60 .QQI) SECS . G.M.T. USNM USF T I St L 

UAY S , 23 HRS. , 29 MINS., 5C:.999 S ECS. G.E.T. RAGR .708302009 l <;Oo oo+O u< 

. RXYZ 
RDXVZ 

- .74035570934 194484+001 
.57986791582669157+000 

-.5o85 19eo l 45452041-00 1 
. 56232587793594375-00 1 

. 247 28 32838407 5 b 64+COO 

. 5S9e6 7533 2 706 5H93-C 0 2 

SELENO CEN TRIC 
XL -2. 549735 9+ 04 Vl 
RL 2.55 12178+04 DEC L 

SE LE NCGRAPHIC 
XS l .5 199596 +04 

ALT S 2.4573684+04 
LIS -2.5907< 14-0 I 
LI N 1. 7653358+02 

TR ALT 2. 4574443+04 

GEOCENTRIC 

vs 
LA TS 

LN S 
LAN 

RPA LT 

1.0590 026 +04 v 
l.95ll'l8 2 +05 DEC 

GEDGRAPH IC 
XG I. 72 1 94 78+05 VG 
ALT 1. 9167428+05 LAT 

E ARTH-~OON PLANE 
XMP l .262266 7+04 
RMP 2.55 12178+04 
XME - 1 ,93852 12+05 
DIA 5 .2093351+0~ 

PLAN ETARY COORO I NA TES 

VMP 
DEMP 
YM E 

LI A 

XM 1.0408738+05 YM 
RM 2.064 7tt79+) 5 DEM 

XSUN 5.565 15 5 1+ ') 7 YSUN 

- 1 ,75 1308 7+0 2 ZL 
1. 91 29574+00 RA L 

-2. 04~5 1 5 .)+04 

l . Otr'4637+0 0 
8 .1146943+01 

-3.64c;6979+01 
1. 6066440+02 

l. 549 71 50+ 05 

ZS 
LONS 

L TE 
LAP 

2 , 705 7776+01 RA 

-2.3344369+04 ZG 
2 .7060520+01 LON 

-2.20586 79+04 ZMP 
5.0)51187+00 PAMP 

- 2 · 2058680+04 lME 
-S . 4187002+0 1 DOA 

1 .55 1 4663+05 lM 
2 .51"7447+01 RAM 

-~.2243527+07 ZS Ufl. 

SE LENOCENTR I C OSCULAT I NG ELEMENTS 
SMAS -3.0855622 +03 ECCS 1· 3559803 +00 I NCS 

VH S 3.0389 146+03 RNM PS 5 . 36 72340+01 APMPS 
TA S -1 .3 15037 3+02 EAS -1.4953176+02 MAS 

B.51 62 720+02 OXL 
-1.7 900646+02 VL 

4 .4 990 73 8 +0 2 
- 5 .34 75297+0 1 
-6.7775980+00 
-3. 7 900 571+ 08 

DXS 
VRS 
LNE 

OF 

3 .3 7060 11+0 3 DYL 
3 .38656 9 1+03 PTHL 

-2.0 0 901 82 +0 3 DYS 
3·'•5 1C:9A2 +03 PTR 
6.546~ 22 5 +f)O CS MP 

-3. 369P004 +03 VT 

3.2686344+02 DZL 
-8 . 4295938+0 1 AZL 

2.26002 7 2+03 ozs 
-7.7471 536 +0 1 AZR 

8 . 5608389-0 1 RSMP 
7 .4882327+02 SEASV 

A.67?59<; 1+04 
0. 3 l 0 92l3 +0 l 

nx 5.t4 l 4452+02 DY 2.0302347+03 DZ 
V 2.237 937~+03 PI H 7.7238753+0 1 AZ 

8 . 875599 1+04 
3 . 5227906+02 

DXG -8.2404988+03 DVG -7.cl57359 +04 OZG 
VE 7.6 60 560 1+04 PTE l.632691 3+00 AZE 

2.2258033+03 DXMP 
-b.0 22 C456+C l VMP 

2.2259038+03 OXME 
2. l l 9Cv l 8+00 LOA 

B.7~043t4 +04 OXM 
5.6142464+0 1 LUM 

-2.2t5399 0+07 KA5 

1.54 39446+02 RANS 
2.4529979+02 INMP S 

- 3. 7 578538+02 SLRS 

- l. c5fH:3e 7+03 OYMP 
3.386 5t:-c: 1+03 PTMP 

-2. 1 3066 0 3+03 OVHE 
.3. 09 4c:i2f-S +Ol Dfl:P 

-2.8•164 566 +03 GYM 
3.4531 2U+02 VM 

-4, 3 l GCB29 +01 LOS 

-l.7 5cl OC8 +02 AP~ S 
l. 7452849+02 APuS 
2.5878070+03 PERS 

2. 74 56089+03 OZMP 
-8 .4295929 +01 AZMP 
-6 .112139 !+0 2 DZME 
-4.9695 77 6+00 LRP 

1.7033712+03 DZM 
3.3612378+03 AR GM 
2.459789 7+02 DES 

1. 3593369 +02 RPS 
- 7, 269523 7+ 03 TFPS 

1 •0 767607+0 1 MI AS 

3 .2 543447+01 
-6.4461-'lOtOl 

-3 . 99 152 77+ 0 1 
- 8 . 650o bb8+Jl 

7.4677 '.)bS +Ol 
-4 • 45693G0t0i 

1. 538<5<7+0; 
l .2281::i 759+04:'. 

7 .539103 1+0< 
-9. 020 u891+J I 

-3. 069468./+ 0.l 
-9. 22 13301+01 
-3 .069 46&o•02 
l. 6B4 7204+0t 

7.212blb3+ !Jc: 
6. 561J7~lt J l 

-l .6 53 uOb 3t Ul 

l .Q98::>9S3+u:; 
a. 273>74d+ Ol 
1 .3751<>6 7• 0.l 

SELENOCEN TRIC UNIT VECTORS 
WX -3. 3080066-02 WY 
QX 7. 4304783-01 QY 

4 . 30G0500-0 1 
- 5 . Q2&32 12-0 l 

WZ -9,0 1 79078-0 1 PX 
QZ -3.1 053 144-01 sxc 

6, 6A 42008-0 l PY 6,E0346 0 8-0 l Pl 
8.894 1000-03 sva -9,02 12 10 3-0 1 sza 

3 . 0057<09-J l 
-4.3 l3 !j944-0l 

*•*••• C SM I MOON PEF. /PHASE 52- 48 
MEAN-OF-tPOCH 19 71 

.717500000000000 +002 HRS, FROM LAUNCH 

RES TART conRD INATE S ( Ek ANO Ek/HQ I 

FEB. l 9 7lt 20 HRS., 4 M J ~S., tf . • OQ ·j SFCS. G.M.T. USNM USF T I StL 

OAYS , 23 HRS., 44 MI NS., 50 . ~179 S( CS. G.E.T. RAGR . 74590467602 1377+) 02 

RXVZ 
RDX VZ 

-.72 5843979ol q 727ll+)Ol 
• 5 8 1077 85 308 3 52 0 '4 • 000 

-.368164e4579 !4Z993-D0 1 
.56052 1;1 7037 14760-00 1 

• 248tb3Q 14 82 364 5b5 + C:JO 
• 544 6 4 7 21 966•38270- C02 

SELENOCENTR IC 
XL -Z .4ti97 584t- 0 4 YL 
RL 2.501 2570+ 04 DE CL 

SELENCGRAPHJC 
XS l. 46l374'i+04 

ALT S 2.407~~76+J4 
LI S -2.58 76879-01 
LI N l. 765 5 189+0 2 

TRALT 2.40 74836+04 

GEOCENTRIC 

YS 
LATS 

LN S 
LAN 

RPAL T 

x 7. 867379 8+04 v 
1 .9543865+05 DEC 

GEOGRAPHIC 
XG l .7059479+05 YG 
ALT 1. 9 199 71 0+05 LAT 

F. ARTH- ~OON PLANE 
XMP 1 .2280209+ 1)4 
RMP 2.50 125 71+0 • 
XME -1.9422008+0 5 
DI A 5 . 210678 4+00 

PLANETARY COORDINAT ES 

YMP 
DE MP 
VM E 

LI A 

XM 1. 036 71 38+05 VM 
RM 2. 0650029+05 OEM 

- 1. 2679346+0.l ZL 
1.9610800+0 0 RAL 

- 2 .0ltt9055+04 
l • 0 1 t.~83S+OO 
8. 1 )2J3 18+ 0 1 

- 3 . 6:>4 19 0 7+01 
I. 53 54762+02 

ZS 
LON S 

LTt 
LAP 

I. 552 7169 +0 5 l 
2 ,704 6084+01 RA 

-3. 4587318+04 ZG 
2 .7 ·1 '-8823+01 LON 

-Z .1 68 1133+04 ZMP 
5.0006953 +0 0 RAMP 

-2. 16 811 34+04 ZHE 
-5 ,4348360+01 DOA 

1. 5539 848+0 5 ZM 
2.5226802+ 01 RAM 

&. S6J82ro +o2 DX L 
- l.7 ~ 7 09 38 •02 VL 

4.4 3<,42 59 +02 
-5.367637 1+01 
-6 . 77 59 140+00 
-3 . 79d05 71+0 8 

DXS 
VRS 
LNE 

DR 

3. 37 7t341+0 3 DYL 
3. 3q 34 5S 7+03 PTHL 

-2.b 0 07437+03 DYS 
3.4 576559 +03 PTR 
6.5461892+00 USMP 

- 3.376 1779+03 VT 

3 .2 58 14 5•+02 DZL 
-8 ,4215116+01 All 

2.278 1349+03 oz s 
-7. 7 536969+01 AZR 

8.55 10992-01 RSMP 
7.4619539+02 SEAS V 

3o lb 5H73bt0l 
-b.4483ti4't+J l 

-4.C'2237e3+ J l 
-e .8 4Sor;9 1• 01 

7.4550U19+Jl 
-4.4693o't£+0l 

B. 8667326•04 
6.3 1 29362 +01 

OX 5.67 ~2 9 53+ 02 DY 2.0230485+03 DZ 7.4940074• 04:'. 
V 2.23068 13+ 03 PTH 7.7323777+01 AZ l .234£Jt.4+C.i 

8,8 8'> 7322+04 
3.4853889 +02 

DXG - 1 .322 38~ 1+04 DYG -7.5595 770+04 OZG 7.494j't0b+ 02 
VE 7. 6747 3 29 +04 F- TE l ·624934lt00 AZE -9.02013 7b +J 1 

2. 18029 16+03 DXMP 
-6.0472 753+ 01 VMP 

2.18 02904+03 DXME 
2. 15d215 9+00 LOA 

- l .9543865+0 3 DVMP 
3.3 934598+03 PIMP 

-2.1265062+0 3 CVME 
3.0584511+01 DRP 

8 . 8010943+04 DXM -2.8 106046+0 3 DYM 
5.6291457+01 LOM 3.4170099+02 VM 

2.7570471+03 DZMP 
-8.42 15 107+0 1 AZMP 
-5 .9939685+02 DZHE 
-4.9 889 32 5+ 00 LRP 

l.6972340+03 DZM 
3.3608541+03 ARGM 

-3.0762b32+() ~ 
-9. 224241.:H U 1 
-3. 076'=b3.t+.) 2 

1 .6820805+0 2 

7.178vLO!+O l 
6.574tib75•0l 

• 

,. 

( 

( 



r· 

·( 

~ 

XSUN 5.5662135+07 YSUN - 5.2234192+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS -3.0848609+03 ECCS 1.3537542+00 INCS 

VHS 3.0392600+03 RNHPS 5.3717754+01 APMPS 
TAS -1.3151597+02 EAS -1.4861771+02 HAS 

SELENOCENTR!C UNIT VECTORS 
WX -3.30~3131-02 WY 
QX 7.4158079-01 QY 

4. 3060333-01 
-5.9442519-01 

•••••• CSM I MOON REF. /PHASE 52- 49 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

• 720000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AN\) ER/HR I 

257 

- 2.2649943+07 RAS -4.3180283+01 LO~ 2.4222925+02 DES 

1.5441356+02 RANS 
2 . 45608 54+02 INMPS 

- 3.6744545+02 SLRS 

-9.0193475-01 PX 
-3 . 1099286-01 sxo 

-1.7560661+02 APFS 
1.7452071+02 APOS 
2.5686 108+03 PERS 

1.3606304+02 RPS 
-7.2610042+03 TFPS 

1.0763936+01 HTAS 

6.7004728-01 PY 6.791~610-01 Pl 
4.9069673-03 SYO -9.0234784-01 SlO 

-1.6527020•01 

1.0912825+H 
8,2H65B+Ol 
1.3761965+0< 

2.9960111-01 
-4. 3098053-0 l 

FEB. 1971, 20 HRS., 19 MINS •• 60.000 secs. G.H.T. USNM USFT I s~c 

DAYS, 23 HRS., 59 MINS •• 59.999. secs. G.E.T • RAGR .783507344052189+002 

RXYZ 
ROXYZ 

- .7113014355D896879+001 
.58233353981695573+000 

- .22825661642309638-001 
.55874778486656188-001 

• 25ooo6!S60023626 l 7• ooo 
.52947493390171073-002 

SELENDCENTR IC 
XL -2.4496749+04 YL 
Rl 2.4512001+04 DECL 

SELENOGRAPHIC 
XS 1.4429132+04 

ALTS 2·3573507+04 
L TS -2.5846099-01 
LIN 1.7656938+02 

TR ALT 2.3574267+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

7.8758019+04 y 
l.9576054+05 DEC 

GEOGRAPHIC 
XG l.6826919+05 YG 
ALT 1.9231899+05 LAT 

EARTH-MCON PLANE 
XHP 1.1939206+04 
RMP 2.4512001+04 
XME -1.9458648+05 
DIA 5.2119143+00 

PLANETARY COORDINATES 

YHP 
DEMP 
YHE 

LIA 

XH 1.0325477+05 YM 
RM 2.0652,78+05 DEM 

XSUN 5.5672717+07 YSUN 

-7.8610062+01 Zl 
2.0129796+00 RAL 

-1.9810264+04 
1.02 37040+00 
8.0893693+01 

-3.6589518+01 
l. 46 77600+02 

ZS 
LONS 

LTE 
LAP 

1.5557081+05 z 
2.7034360+01 RA 

-4.5722879+04 ZG 
2. 7037094+01 LON 

-2.1301046+04 ZMP 
4.9960486+00 RAMP 

-2.1301045+04 ZME 
-5.4509039+01 DOA 

1.5564942+05 ZM 
l.5256001+01 RAM 

-5.2224856+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0841583+03 ECCS 1.3516392+00 INCS 

VHS 3.0396061+03 RNHPS 5.3754521+01 APHPS 
TAS -1.3151872+02 EAS -1.4767834+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3. 3086705-02 WY 
QX 7.4017160-01 QY 

4.3031481-01 
-5.9504893-01 

•••••• CSM I MOON REF. /PHASE 52- 50 
MEAN-OF-EPOCH l 971 

Wl 
QZ 

• 722500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

A.6100597+02 OXL 
-1.7901614+02 VL 

4. 3793274+02 
-5.3931660+01 
-6. 7741908+00 
-3.7980571+08 

oxs 
VRS 
LNE 

DR 

3.3849330+03 OYL 
3.4006180+03 PTHL 

-2.5925549+03 DYS 
3 .46 36048+03 PTR 
6.5498220+00 OSMP 

- 3.3827871+03 VT 

3.2478360+02 Dll 
-8 .4130062+01 All 

2.2964266+03 DZS 
-7.7598485+01 AlR 

8.5413584-01 RSMP 
7.4384769+02 SEASV 

8.8 9 78013+04 
6.3149100+01 

OX 5.7019828+02 DY 2.0158728+"03 Dl 
V 2.2235192+03 PTH 7.7412917+01 Al 

0. 8978013•04 
3.4419837+02 

OXG -1.8169174+04 DYG -7.4707699+04 DZG 
VE 7.6888975+04 PTE l ·6172948+00 AZE 

2.1346776+03 DXHP 
- 6.0729246+01 VMP 

2.1346784+03 OXME 
2 .1956944+00 LOA 

8.8117008+04 OXM · 
5.6440486+01 LOM 

-2.2645894+07 RAS 

1.5443181+02 RANS 
2. 45 90339+02 I NMP S 

-3.5910474+02 SLRS 

- 9.0207231 - 01 PX 
-3.1143345-0l sxo 

-l.9502399+03 OYMP 
3.4006180+03 PTMP 

-2.1222570+03 DYME 
300229576+01. DRP 

-2.8147347+03 OYH 
3,3808975+02 VM 

-4.3169737+01 LOS 

-1.7560320+02 APFS 
1.7451319+02 APOS 
2.5503783+03 PERS 

2.7687005+03 DlMP 
-8.4130054+01 AZHP 
-5,8736515+02 DZHE 
-5.0074005+00 LRP 

1·6910892+03 DZM 
3.3.604711+03 ARGM 
2.3847953+02 DES 

l.3618707+02 RPS 
-7.2528274+03 TFPS 

1.0760259+01 HTAS 

6.7160344-01 PY 6.7799260- 01 PZ 
1.0920726-03 SYO -9.0255031-01 SlO 

3. 0776816+0 l 
-6.450!i860+0l 

-4.0532228•01 
- 8.8466365+01 

7. 4422686+0 l 
-4.4822197+01 

7 .4509017+02 
1·2398474+02 

7.4480697+02 
-9.0201984+01 

-3.0834::016+0£ 
-9.2271055+01 
-3.0832616+02 

1.6794934+02 

7.1431937+02 
6.58806l9+01 

-1.6523954+01 

l.08451Ci9+03 
8. 2733500+01 
1.3771799+02 

2.9878882-Jl 
-4. 3058.289-01 

FEB. 1971, 20 HRS •• 34 MINS •• 60.000 secs. G.M.T • USNM USFT I StC 

DAYS, 0 HRS., 14 MINS •• 59.999 seq. G.E.T. RAG~ . 821110011483002+J02 

RXYZ 
ROXYZ 

-.69672689676917808+001 
.58363793864459411+000 

-.88788410529360264-002 
.55700229576559493- 001 

.25131 130875465671•000 

.51432567822500510-002 

SELENOCENTR!C 
XL -2.3994811+04 Yl 
RL 2.4010435+04 D~CL 

SELENOGRAPH!C 
XS 1·4045721+04 

ALTS 2.3071941+04 
LTS -2.5815366- 0l 
LIN 1.7658605+02 

TRALT 2.3072700+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 7.8842729+04 y 
R 1.9608152+05 DEC 

GEOGRAPHIC 
XG 1.6521521+05 YG 
ALT 1.9263997+05 LAT 

EARTH-~CON PLANE 
XMP 1.1599920+04 
RMP 2.4010435+04 
XME -1.9495133+05 
DIA 5.2132227+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 1.0283754+05 YH 
RM 2.0655125+05 OEM 

XSUN 5.5683297+07 YSUN 

-3.0578138+01 ZL 
2.0657773+00 RAL 

-l .9468749+04 
l.0306H8+00 
8.0767069+01 

-3. 6639706+01 
1.4033914+02 

ZS 
LONS 

LTE 
LAP 

1.5586887+05 z 
2.7022599+01 RA 

-5.6702866+04 ZG 
2.7025327+01 LON 

-2.0918392+04 ZMP 
4.9911639+00 RAMP 

-2.0918392+04 ZME 
-5.4669054+01 DOA 

1.5589945+05 ZM 
2.5285045+01 RAH 

-5.2215518+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0834549+03 ECCS 1.3496318+00 !NCS 

VHS 3.0399528+03 RNMPS 5.3782838+01 APMPS 
TAS -1.3151179+02 EAS -1.4671283+02 HAS 

SELENOCENTRIC UNIT VECTORS 

8.6549944+02 OXL 
-1.7992698+02 VL 

4. 3187782+02 
-5.4191451+01 
-6. 77 24282+00 
-3.79 80571+08 

oxs 
VRS 
LNE 

OR 

3.3925151•03 DYL 
3.40 80609+03 P THL 

-2.5844583+03 DYS 
3.4098616•03 PTR 
6.5514208+00 DSMP 

-3.3896421+03 VT 

3; 2 376900+ 02 OZL 
-8.4040521+01 All 

2.3149184+03 ozs 
-7.7655836+01 AZR 

8.5316148-01 RSHP 
7.4179888+02 SEASV 

2.98%234+JI 
-6.45272~<:+01 

-4.0841131+0 ! 
-8.8444863•01 

7.4295384+01 
-4.4955247+01 

8.90A8054+04 
6.3168468+01 

DX 5.7366804+02 DY 2.ci08706ci+03 DZ 7.4073010+0 2 
V 2.2164557+03 PTH 7.7506330+01 Al 1.2458401+02 

8.9088050+04 
3.4105746+02 

DXG -2.3055279+04 OYG -7.3495661+04 DlG 7.406451H0 < 
VE 7.7030559+04 PTE l.6097757+00 AZE -9.020258b+Ol 

2.0889585•03 OXMP 
-6.0990223+01 VMP 

2.0889589+03 OXME 
2.2314690+00 LOA 

8.8222555+04 OXM 
5.6589553+01 LOH 

-2.2641845+07 RAS 

1.5444924+02 RANS 
2.4618463+02 INMPS 

-3.5076310+02 SLRS 

-1.9462039+03 DYMP 
3.4080609+03 PTMP 

-2.1181178+03 DYME 
2.9884293+01 DRP 

-2.8188471+03 DYH 
3.3447855+02 VH 

-4.3159192+01 LOS 

-1.7559986•02 APFS 
I. 7450592+02 APOS 
2·5330770+03 PERS 

2.7805861+03 DZHP 
- 8.4040510+01 AlMP 
-5.7510197+02 DZME 
-5.0250031+00 LRP 

1.6849370+03 ·ozM 
3.3600887+03 ARGM 
2 .3472981+02 DES 

1.3630587+02 RPS 
-7.2449838+03 TFPS 

l 00756578+01 MT AS 

-3.0904789+02 
-9.22994'5b+Ol 
-3.0904787+02 

1·67695&3+02 

7 .1083388+02 
6.6024529+01 

-1.6520890+01 

1.0780740+03 
802730585+01 
l. 3781179+02 

WX -3.3090757-02 WY 4.3003926-01 WZ -9.0220354-01 PX 6.7309016-01 PY 6.7688520-01 Pl 2.9795288-01 
QX 7.3881964-01 QY . -5.9740485-01 Ql -3.1185384-01 SXO -Z.5535822-03 SYD -9.0273126-0l SlO -4.3019713- 01 



•••••• CSM I MOON REF. /PHASE 52- 51 
MEAN-OF-EPOCH 1971 

.125000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.682 11910580 122173+001 
.58499428050051447+000 

SELENOCENTRIC 
XL -2.3491729+04 YL 
RL 2.3507834+04 OECL 

SE LENOGRAPHIC 
x s 1. 3663 50 l +Q4 

ALTS 2.25693 40+04 
LTS -2.5784602-0 1 
LIN 1.7660195+02 

TRALT 2.25 70100+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 7. 892 7 978+04 y 
R l . 9040160+05 DEC 

GEOGRAPHIC 
XG 1. 6 144321+0 5 VG 
ALT 1 .9296005+05 LAT 

EARTH-MOO!~ PLANE 
XMP 1.1262068+04 
RMP 2.3507834+04 
XME -l.9531464+05 
DIA 5 .2144240+00 

PLANETARY COORDIN ATES 

YMP 
OEMP 
YME 

LIA 

XM l.0241971+05 YM 
RM 2.0657670+05 om 

XSUN 5.5693875+07 YSUN 

1.7304600+0 1 ZL 
2.1206050+00 RAL 

-1.9124479+04 
1.0378072+0 0 
8 .0640445+0 1 

-3 .6692605+ 01 
1.342 26 73+02 

1.5616587+05 
?.. 701 0799•0 1 

ZS 
LONS 

L TE 
LAP 

l 
RA 

-6.7479572+04 ZG 
2.70 13522+01 LON 

-2.0533137+04 ZMP 
4.9860247+00 RAMP 

-2.0533136+04 ZME 
-5 .48284 10+01 DOA 

l .5>14857+05 ZM 
2 . 5313931+0 1 RAM 

-5,2206179+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0827511+03 ECCS 1.3477 289+00 I NCS 

258 

FEB. 197l t 2~; HHS., 49 MI NS., o0.000 SECS. G.M.T. USNM USFT I Ste 

OAYS t HRS., 29 MINS •• 59.999 secs. G.E.T. RAGR .858712678913814+002 

.502466133266815b6-002 
• 555 2 8177648502 60 5-00 l 

8.6986248+02 OXL 
1.7 995 779+0 2 VL 

4.2577772+02 
-5 .4'56055+01 
-b. 770b269+00 
-4.7159843+01 

d.91 9 7448+04 
6 .3 1 8 74~ 5+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

.25257 8 1&475437297+000 

.4991719344 3902754-002 

3.40039Sl+03 DYL 
3.4158067+03 PTHL 

-2.57646 11+03 DYS 
3.47t:4444+03 PTR 
b.5529863+00 OSMP 

-3.39b7581+03 VT 

5.7745753+02 DY 
2.2094958+03 PTH 

3.227b891~02 OZL 
-8.3946256+0 1 AZL 

2·3336282•03 ozs 
-7.7 708780+01 AZR 

8.521878b-Ol RSMP 
7.4006772+02 SEASV 

2.0015462•03 
7. 7004173•01 

oz 
AZ 

8. 9 1 9 7444+04 OXG -2. 786C7 9 7+04 DYG - 7 .l96365b+04 DZG 
l.6023793+00 AZE 3.3731618+02 VE 7.7172110+04 PTE 

2 .043 1306+03 OXMP 
-b .12 55 997+0 l VMP . 

2.043 1310 +03 OXME 
2.2655 719+00 LUA 

8.832758b+Q4 OXM 
5.b7 3865 4+01 LOM 

-2.26 37795+ 07 RAS 

-l.Q422840+03 CYMP 
3.41580 b7+03 PTMP 

-2 .1140941+03 CYME 
2.9548476+01 ORP 

-2.822~416+03 OYM 
3.30867 39+02 VM 

-4.3148648+01 LOS 

2.7927221+03 DZMP 
-8.3946248+0 1 AZMP 
-5.625888 7+0 2 DZME 
-5.041 7610+0 0 LRP 

1. 6787 774+0 3 OZM 
3.3597009+03 ARGM 
2.3098008+02 DES 

2.90l5:.92+JI 
-6.454lil 77+01 

-4. ll509b0+01 
-8. 842£,jb 7+1) l 

7 .4168ll 7+0i 
-4.5093104+01 

7.3630U97•0i&::: 
1. 2 522 l (.b+04' 

7.3647%9+02 
-9. 020.107 2•iJ l 

-3. 09793U4•0£ 
-s.2327u5<•0i 
-3. 0979305+0£ 

l .6744741+02 

7.0734559+02 
6.6 1624 0 7+J l 

-1.65 178<3•01 

VH S 3.040299 8+03 RNMPS 5 .3802894+01 APMPS 
TA S -1.3149495+02 EAS - 1. 4572042+02 MAS 

1.5446586+02 HANS 
2.464525 1+02 INMPS 

-3.4242027+02 SLRS 

-l.75596 59 +02 A~fS 
1. 7 4 498 92 +02 AP(JS 
2. 5L6t:7 ~3 +03 PERS 

l. 364 1952+02 RPS 
-7.2374637+03 TFPS 

I .0752895+0 1 MTAS 

l .0719olo+03 
8.2 7 27803• ;.ll 
1.3790112+02 

SELENOCENTRIC UNIT VEC TORS 
WX -3.3095253-02 WY 
QX 7.3752428-01 QY 

4. 29 7764R-O l 
-5. 98 79449-01 

wz 
Ql 

•••••• CSM I MOON REF. /PHASE 52~ 52 
MEAN-OF-EPOCH 1971 

.727500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.66747672055828847+00 1 
.5 8640609581218074+000 

SELF.NOCENTRIC 
XL -2.2987455+n4 YL 
RL 2.3004159+14 OECL 

SELENOGRAPHIC 
XS 1.3282459+04 

ALTS 2.2065665+04 
LTS -2.5753853-0 l 
LIN 1 . 76617%+•12 

TRALT z.2066424+n4 

GEOCFN TRIC 

YS 
LATS 

LNS 
LAN 

RP ALT 

x 1.9013e13+04 Y 
R l.%72J81+15 OEC 

GEOGRAPHIC 
XG 1.5696671+05 YG 
ALT 1. 932 7926+05 LAT 

EARTH-~OON PLANE 
XMP 1.0925731+04 
RMP 2.3004 159+ 04 
XME - 1. 956 7641+05 
DIA 5 .2155798+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM l .0200127+ ')5 YM 
RM 2.06602 14+05 OEM 

XSUN 5.5 704452+07 YSUN 

6. 5040154+01 lL 
2. 1776066+00 RAL 

-1 .8777420+ 04 ZS 
1.0452237+00 LONS 
8.05 13823+0 1 LTE 

-3.6748268+01 LAP 
1.2842888+0< 

1. 56461€'1+05 
2.69SB958 +01 RA 

-7, 8005989+04 ZG 
2.730 1676+0 1 LON 

-2.0 14 52 47+04 ZMP 
4.9806140+00 RAMP 

-2.0 145 247+04 ZME 
-5.4987 103+01 DOA 

1.56 39678•05 ZM 
2.5342659+01 RAM 

-5. 21 "0837+07 l SUN 

SELENOCENTR JC OSCULATING ELEMEN TS 
SMAS -3.0820473+03 ECCS l ·3•592 71+00 INC S 

-9.0 232 860- 01 PX 
-3. l 22~4b9-0 l sxo 

6. 7450911-01 PY 6. 7582340-01 PZ 
-6.0331598-03 SYD -9.0289257-0 1 SZO 

2.971!)333-0l 
-4. 298.e>b l-:>l 

FEB. 1971, 21 HR S., 4 MINS.t. 60.000 SECS. G.M.T. USNM USFT I sec 

DAYS, 0 HRS., 44 Ml~S., 5q.<:; 9q SECS. G.E. T. RAGR .89631534634402b+J02 

. 188 h5426708053870-00I 

.553582715006q5745-001 

8 • 7 4 0 949 2+0 2 OXL 
l.79 63789•02 Vl 

4. l 9o3225+02 
-5.4725811+01 
-6.70 8 7861+00 
-4.692098b+Ol 

oxs 
VRS 
LNE 

OR 

.253 8C7 13944Bb3059+000 

.48398330 71 9773 305 -002 

3.408e056+03 DYL 
3.42387 59 +03 PTHL 

-2. ;b 85712+03 OYS 
3,4833733+03 PTR 
6.5545175+00 OSMP 

-3.40415lb+03 VT 

3.2 17 8 130+02 OZ L 
-8.3847000+01 AZL 

2·3525757•03 ozs 
-7.7757045+01 AZR 

8.5 121292- 01 RSMP 
7.3867543+02 SEASV 

2.e l3 <52l+Ol 
-t .456ti:>5U+Ol 

-4.1462258+0 1 
-8.839&9o3+Ji 

7.404U883+0l 
-4. 5230iub+O l 

8.9306195+04 
6.32'!6049+01 

OX 5.8158734 +02 DY 1. 994 3916+03 OZ 7 .319b704+02 
V 2.2026454•03 PT H 7.7706605+01 AZ 1.25900,l+OL 

8.Q3)6l93+04 
3.3357451+02 

OXG -3.2564b42+04 OYG -7.0117114+04 OZG 7.320lil38+02 
VE 707313658+04 PTE 1. 595 1080+0 0 AZE -~.020J793+JI 

1.9 971906+03 OXMP 
-b.15 26905+01 VMP 

1.9 97 191 3+03 OXME 
2.2980351+00 LOA 

8.843210 1+04 OXM 
5.6887791+01 LOM 

-2.2633 745+07 RAS 

-l .93648b5+03 OYMP 
3.4238759+03 PTMP 

-2.1 101921+03 OYME 
2.922 19 6 1+01 O~P 

-2.b270le2+03 OYM 
3.2725625+02 VM 

-4.31 38103+01 LOS 

2·8051287+03 UZMP 
-8.3846988•01 AZMP 
-5,4980582+02 DZME 
-:.0576949+00 LRP 

l .U 26103+03 OZM 
3.3593256+03 ARGM 
2.2723036+02 DES 

-3. 105o.3ttl'+OL 
-t;".2354481•01 
-3. 1050341•0£ 
l. 672U4 0l+ ;j2 

1. 038!i45i:::+U£. 
6.6300<52+01 

- l .6514750•01 

VH S 3.040b469•03 RNMPS 5,3814876+01 APMP S 
1.54 48 167+02 RANS 
2.4670731+02 IN MPS 

-3.34 ~7609+02 SLRS 

- 1.7 559338+02 APFS 
l.7 44S2 18+02 APOS 
2.5011424+03 PER S 

l .36528 11+02 RPS 
- 7. 2302584+ 03 TFPS 

1.0749 2 14+01 MTAS 

l .0661638+ :)3 
8.2 72!>l 53+0l 
1. 3 708008+02 TAS -1.3 146796+02 EAS - 1.447 00 16+02 MAS 

SE LENOCEN TRJC UNIT VECTORS 
WX -3 .3100158-02 WY 
QX 7. 3628478-01 QY 

4.2952624-0 1 
-b.0011905-01 

•••••• CSM I MOON HEF. /PHASE 52- 53 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 730000000000000+002 HRS• FRUM LAUNCH 

RESTART CUllROINATES ( ER ANO ER /HR I 

RXYl 
RDXYZ 

-.~ 5279830602273588+001 
.58787725018250647+000 

-9.0244750- 0I PX b.7586154-01 PY 
-3.1263647-01 SXO -9.3495920-03 SYU 

b.7480672-01 Pl 
-9.0303576-01 szo 

2. 9638959-v I 
-4.294o32t>-Ol 

FEB. 1971, 21 HR S., 19 MlNS., 60.000 SECS. G.M.T. 

DAYS, 0 HRS •• 59 MINS •• 59.999 secs. G.E.T. 

.32703943112588360-001 

.55190116010047149-001 
.254998 044 25132369+00 0 
.468726 10735800378-002 

USNM USF T I ScC 

RAGR .9339 1 80 13775439+002 

~ 

,.. 

( 

( 



( , 

( 

( 

SELENOCENTRIC 
XL -2.2481940+04 YL 
RL 2,24q9367+04 OECL 

SELENOGRAPHIC 
XS l.2902576+04 

ALTS 2.1560873+04 
LTS -2,5723092-01 
LIN 1 . 7663140+02 

TRALT 2,1561633+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x 7.9100287+04 y 
R 1,9703917+05 DEC 

GEOGRAPHIC 
XG 1.5180225+05 YG 
ALT l.9359761+05 LAT 

EARTH-MOON PLANE 
XMP l,0590894+04 
RMP 2,2499367+04 
XHE - 1, 9603 668+05 
DIA 5.2166902+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YHE 

LIA 

XM l,0158223+05 YM 
RM 2,0662757+05 DEM 

XSUN 5,5715026+07 YSUN 

1.1263021+02 LL 
2.2369397+00 RAL 

-1.8427536+04 
1.0529082+00 
8,0387200+01 

-3,6806749+01 
1.22 93561+0 2 

ZS 
LONS 

LTE 
LAP 

1.5675670+05 z 
2,6987072+01 RA 

-8,8236007+04 ZG 
2 , 6989784+01 LON 

- 1.9754685+04 ZHP 
4,9749116+00 RAMP 

-1,9754686+04 lME 
-5.5145145+01 OOA 

105664407+05 lH 
2.5371233+01 RAM 

-5.2187494+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0613441+03 eccs 1 .3442233+00 INCS 

8.7619631+02 OXL 
1.7971296+02 VL 

4 .1344117+02 
-5 .5001091+01 
-6. 766q066+00 
-4 .6386162+01 

oxs 
VRS 
LNE 

OR 

259 

3,4171570+03 DYL 
3.4322906+03 PTHL 

-2.5607971•03 ovs · 
3,4906700+03 PTR 
6,5560152+00 OSMP 

-3,4118406+03 VT 

3.2060366+02 OZL 
-8.3742417•01 All 

2.3717622+03 ozs 
-7,7800332+01 AZR 

6,5023656-01 RSMP 
7.3764532+02. SEASV 

2. 7245666+01 
-6,4588it57+01 

•itol77!i609+Dl 
-6.8374600+01 

7.3913663+01 
-4,5 364632+01 

6.9414293+04 
6, 3224237+01 

OX 5,6607990+02 DY 1,9872398+03 OZ 7.2760636+02 
V 2,1959104+03 PTH 7.7613777+01 AZ 1.2662493+02 

8.94lit293+04 
3,2963244+02 

OXG -3,7146292+04 DYG -6.7962757+04 DZG 7.276llt05+02 
VE 7.7455233+04 PTE 1,5679671+00 AZE -9,0204750•01 

1.9511345•03 OXMP 
-6.1803323+01 VHP 

1.9511343+03 DXME 
2.3286928+00 LOA 

6,8536096+04 OXM 
5,7036964+01 LOM 

-2,2629693+07 RAS 

-1,9346176+03 DYMP 
3.4322906+03 PTMP 

-2,1064161+03 CYME 
2,6904550+01 URP 

-2,6310771+03 OYM 
3,2364516+02 VM 

-4. 3127560+01 LOS 

2,6178280+03 OZMP 
-8.3742410+01 AlMP 
-5,36730Bl+02 OZHE 
-5,0726261+00 LRP 

1,6664360+03 OZM 
3.3589449+03 ARGM 
2,2346064+02 DES 

-3.1136066+02 
-9.2361562+010 
-3.1136064+02 

1. 66965>3•0• 

1·0036070•02 
6.643t)Qbb+Ol 

-1.6511669+01 

1,0606705+03 
VHS 3.0409939+03 RNMPS 5,3616997+01 APMP S 
TAS - 1,3143054+02 EAS -l.4365105+02 MAS 

t.5449671+02 RANS 
2,4694936+02 INMPS 

-3.25 73042 +02 SLRS 

-1. 7559025+02 APFS 
1, 7446570+02 APOS 
2.4664464+03 PERS 

1,3663173+02 RPS 
-7.22335B6+03 TFPS 

1'0745535+01 MTAS 
0. 2122631+0 l 
1. 3606676+02 

SELENOCENTRIC UNIT VECTORS 
WX -3, 3105441-02 WY 
QX 7, 3510040-01 QY 

4, 2928832-01 
-6.0136026-01 

•••••• CSM I HOON REF, /PHASE 52- 54 
HEAN-OF-EPOCH 1971 

Wl 
QZ 

.732500000000000•002 HRS . FROM LAUNCH 

RESTART CUOROINATES I ER ANO ER/HR l 

RXYl 
ROXYZ 

SELENOCENTRIC 

- .63608232832643879•001 
.58941198536245889+000 

-9,0256056-01 PX 
-3.1299967-01 sxo 

6,7714930-01 PY 6.7363464-0l PZ 
- 1,2506329-02 SYO -9.0316266-0l SZO 

2 ,9560107-0 l 
-4.291!598-01 

FEB. 1971, 21 HRS,. 34 MINS .. 60.000 secs. G.H.T. USNH USFT I S<C 

DAYS, HRS., 14 MINS., 59,999 SECS, G,E,T, 

.46480593563595677-00 1" 

.55023264987174252-001 
.25615068173647141+000 
.45336266404645107-002 

RAGR .971520661206251+002 

XL -2,1975131+04 Yl 
RL 2.1993413+04 OECL 

l.6007607•02 
2,2967766+00 

ll 6.6216592+02 DXL 3,4260779+03 DYL 
3.4410751+03 P THL 

3 .1963400+02 
-6,3632207+01 

DZL 
All 

2.6352045+01 
-6.460793 9+0 1 RAL I, 7956264+02 VL 

SELENOGRAPHIC 
XS l.2523636+04 

ALTS 2.1054919+04 
LTS -2 ,5692329-01 
LIN 1,7664501•02 

TRALT 2,1055679+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x 7,9167453+04 y 
R l,9735666+05 DEC 

GEOGRAPHIC 
XG 1,4596944+05 VG 
ALT l,9391512+05 LAT 

EARTH-~CON PLANE 
XMP l.0257543+04 
RMP 2,1993413+04 
XME -1.9639543+05 
OIA 5.2177562+00 

PLANETARY COORDINATES 

YHP 
DEMP 
YHE 

LIA 

XM 1.0116256+05 YM 
RH 2,0665296+05 OEM 

XSUN 5.5725599+07 YSUN 

-1. 8074787+04 
1. 0606617+00 
B.026J578+0l 

-3.6868096•01 
1.1773740+02 

LS 
LONS 

LTE 
LAP 

1.5705052+05 l 
2,6975136+01 RA 

-9, 8124603+04 lG 
2,6977843+01 LON 

- l.9361410+04 lMP 
4,9668958+00 RAMP 

-1,9361409•04 lME 
-5,>302544+01 DOA 

1,5689045•05 ZM 
2 • 53 99648•0 l RAM 

-5,2178149+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0606417+03 eccs 1.3426144•00 INCS 

4;0120412+02 
-5.5262305+01 
-6. 7 64987 3+00 
-4,5090914•01 

oxs 
VRS 
LNE 

OR 

- 2.5531479+03 DYS 
3.4963567+03 PTR 
6,5574791+00 OSMP 

-3,4 196450+03 VT 

2.3912712+03 ozs 
-7,7638310+01 AZR 

6,4926413-0l RSHP 
7.3700341+02 SEASV 

-4.2091656+01 
-6.6349322+01 

7.37B6514+0l 
-4.5539080+01 

B.9521741+04 
6.3242007+01 

DX 5,9095994+02 DY 1.9600683+03 OZ 7 ·2321677+02 
V 2.1692979+03 PTH 7,7925632+01 AZ 1,274000&+02 

6.9521739+04 
3. 2606994+0 2 

DXG -4.1565799+04 OYG -6 ,550B562+04 DZG 7.2349286+0; 
VE 7,7596669+04 PTE 1.5609576+00 AZE - 9,02054"65•01 

1.9049579+03 OXMP 
-6.20B566l+Ol VMP 

1,9049563+03 DXME 
2.3581601+00 LOA 

B,6639576+04 DXM 
5,HR6174+01 LOH 

-2,2625641+07 RAS 

-1,9312644+03 OYMP 
3,4410752+03 PTHP 

-2,1027792+03 CVME 
2,6596056+01 DRP 

-2.0351160•03 DYM 
3,2003410+02 VM 

-4, 3117017+01 LOS 

2,8306441+03 DlHP 
-6,3632203+01 AlHP 
-5,2333957+02 DZME 
-5,0871755+00 LRP 

l.6602543+03 OZM 
3,3565648•03 ARGM 
2,1973091+02 DES 

-3.1210744+02 
-9, 240044l+O .l 
-3.1218744+0; 

1.6673186•0< 

6.9686413+0~ 
6.657'648+01 

-1.6508622•01 

VHS 3,0413405+03 RNMPS 5,3815448+01 APMPS 
1,5 451097+02 RANS 
2,4 717697+02 INMPS 

-3, 1736 311+02 SLRS 

-1, 7556719+02 APFS 
1,7447949+02 APOS 
2,4725645+03 PERS 

1.3673049+02 RPS 
- 7,2167556+03 TFPS 

1.0741661+01 HTAS 

1.05547 23+03 
0.212un1+vl 
1. 38l't3 i!:>+V2 TAS -1,3136238+02 EAS -1.4257201+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3,3111068-02 WY 
QX 1 , 3397031-01 QY 

4, 2906252-01 
-6 .0257947-01 

Wl 
QZ 

•••••• CSM I MOON REF, /PHASE 52- 55 
MEAN-OF-EPOCH 1971 

,735000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXYZ 

-.62332713877121930•001 
.59101496644662704+000 

SELENOCENTRIC 
XL -2, 1466972+04 YL 
RL 2,1486249+04 DECL 

SELENOGRAPHIC 
XS 1,2 146219+04 

ALTS 2,0547755+04 
LTS -2,5661538-01 
LIN 1,7665768+02 

vs 
LATS 

LNS . 
LAN 

2.0737867+02 ZL 
2.3633073+00 RAL 

-1.7719128+04 ZS 
}.0691672+00 LONS 
8.0133957+01 LTE 

-3.6932346+01 LAP 

-9,0266772-01 PX 
-3.1334542-01 sxo 

6 , 7837361 - 01 PY 
- 1.5506580-02 SYO 

6, 7290652- 01 Pl 
- 9,0327466-01 SlO 

2.9496710-:H 
-4. 267&221 -0 l 

FEB. 1971, 21 HRS •• 49 MINS .. 60.000 secs. G.H.T. USNH USFT I SEC 

DAYS t HRS., 29 MINS., 59,999 secs. G.e.T. RAGR .100912334663706+003 

.60215642359042214-001 

.54657212664191180-001 

8,B600265+02 OXL 
1.7944652+02 VL 

4. 009206 3+02 
-5.5569697+01 
-6,7630296+00 
-4. 0627894+01 

oxs 
VRS 
LNE 

OR 

• 25726473548556747+000 
• 43765175024696557-002 

3.43'3956+03 OYL 
3.4502562+03 PTHL 

-2.5456338+03 
3,5064657+03 
6.5589092+00 

-3.428 1662+03 

ovs 
PTR 

DSMP 
VT 

3.1686679+02 DZL 
- 6.3515992+01 All 

2.4110686+03 ozs 
-7,7870639+01 AZR 

6.4628967-01 RSHP 
7,3677708+02 SEASV 

2.5451030+01 
-6,46270't7•01 

-4.2411106 +01 
-0.0323096+0 1 

7.3659379•01 
-4.5699900+0 1 



TRAL T 2.05485 14+04 RPALT 

GEOCENTRIC 
x 7.9275373+04 v 
R 1.9767339+05 DEC 

GEOGRAPH I C 
XG 1.3949082+05 VG 
ALT 1.9423183+05 LAT 

EAR TH-MOON PLANE 
XMP 9.9256654+03 
RMP 2. 1486249+04 
XME -1.%752 71+05 
DIA 5.2 187786+00 

PLANETARY COOROINATES 

VMP 
OEMP 
VME 

LIA 

XM 1.0074235+05 VM 
RM 2.0667837+05 OEM 

XSUN 5. 5 7361 70+07 V SUN 

1.128246 3+02 

1.5734328+05 l 
2·6963148+01 RA 

-1.0762807+05 ZG 
2.6965850+01 LON 

- 1.8965376+04 ZMP 
4.9625433+00 RAMP 

-1.8965375+04 ZME 
-5.5459297+01 ODA 

1.5713590+05 ZM 
2.5427906+01 RAM 

-5.2168803+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0799406+03 ECCS 1.3410974+00 INCS 

260 

8.962 8540+ 04 
6.3259341+01 

OX 5.9625455+02 OV 1.9729341+03 DZ 7.1881586•02 
V 2.18281 58+03 PTH 7.8042879+01 AZ 1.2823092+02 

8.9628537•04 
3.22 34700+02 

OXG -4.5863 1 ~4+04 OVG -o.2764 168+04 OZG 7.188b904+0Z 
VE 7.7738604+04 PTE 1. 5740857+00 AZE -9.0200297+01 

l.858656 6+03 OXMP 
-6.2374365+01 VMP 

106586 574•0 3 OX"E 
2.3859316+00 LOA 

8.8742 538+04 OXM 
5.7335417+01 LOM 

-2.2621588+07 RAS 

-1. c;;2 ?8947+03 DYMP 
3.4502562+03 PTMP 

-2.0 992831+03 DVME 
2.8296297+0 1 ORP 

- 2.8391411+03 DVM 
3.1642308+02 VM 

-4.3106473+01 LO S 

2.8442034+03 OZHP 
-8.35 15980+01 AZMP 
-5.0960565•02 OZHE 
-5.100 7647+00 LRP 

I .6540653+03 OZM 
3.3581853•03 ARGM 
2. 1598119+0 2 DES 

-3. 1304544+0 £ 
-9 .2435U87+01 
-3. l304542+0 L 

1.665029 1+ 02 

6.933D't85+0~ 
6.6713596+01 

-1.6505555•01 

VHS 3.0416867+03 RNMPS 5.38C443l+Ol APMPS 
1.54 52446+02 RANS 
2.47 39640+02 INMPS 

-3.0903398+02 SL~S 

- 1.7 55642 1+02 APFS 
1 .1447355+02 APOS 
2.45 q 46 £5 +03 PERS 

l. 3662448+02 RPS 
-7.2104408+03 TFPS 
l. 0 738194+01 MTAS 

1.05055•7+ 0; 
0.211 N6 3+ui 
1. 382i5b5•Uc: TAS -1.31323 13+02 EAS - 1.4146192+02 MAS 

SELENUCENTRIC UNIT VEC TORS 
WX -3.3 117 006-02 WV 
QX 7. 3289365-n! QV 

4.2884856-01 
-6.0371816-01 

WZ -9.0276918-0 1 PX 
oz -3.l3b7365-0l sxo 

6.7S53664-0 l PV 6.720 2 173-01 PZ 
-l.6353738-02 svo -9.0337320-01 szo 

2.9430 705 -U l 
-4 .2840221-01 

••**** CSM I MOON REF. /PHASE 52- 56 
MEAN-OF-EPOCH 1971 

• 7375000000 00000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXVZ 

-.60853096857990703+001 
.59269133645520049+000 

SELENOCENTRIC 
XL -2 .0957402+04 VL 
RL 2.0977823+04 DE CL 

SELENOGRAPH I C 
XS 1.1769705+04 

AL TS 2. 0039 329+04 
LT S -2.56 30761-0 1 
LIN 1.7667003+02 

TRALT 2.0040088+04 

GEOCENTR I C 
x 7.9364 112+04 
R 1.9799930+05 

GEOGRAPHIC 

vs 
LAT S 

LN S 
LAN 

RPALT 

v 
DEC 

XG 1.3 239 178+05 VG 
ALT 1.94547 7 4+05 LAT 

EARTH-~CON PLANE 
XMP 9 .5952450+03 
RMP 2.097 7823+ 04 
XME - 1 .9710951+05 
OIA 5 .2197575+00 

PLANETARY COORDINATES 

VMP 
OE .~P 
VME 

LIA 

XM 100032151+05 VM 
RM 2.0670375+05 OEM 

XSUN 5 .5746739+07 VSUN 

2.5453844+02 ZL 
2.4307402+00 RAL 

- 1. 7360513+04 ZS 
1.07778 98+00 LONS 
S.0007337+01 LTE 
-3.69~9530•01 LAP 

1 . 0818858+02 

1.5763498+05 l 
2.6951104+01 RA 

-1. 16 704 18+ 05 ZG 
2.695360 1+01 LON 

-1.6566534+04 ZMP 
4.9558270+00 RAMP 

-1.6566534+04 ZME 
-5. 5615409+01 OOA 

1.57 38045+05 ZM 
2.5456005+01 RAM 

-5.2159455+07 ZSUN 

SELENOCENTR IC OSCULATING ELEMENTS 
SMAS -3.07924 11+03 ECC S 1.3396692+00 INCS 

FEB. l q1 1, 22 HRS ., 4 MINS,, 6 C.OOO SECS. G.M,T. USNM USFT I Sec 

3 DAYS, HRS., 44 MINS., 59.999 SECS. G.E.T • RAGR .10467260lo067d8•003 

.739092 1875 8049998-001 

.54691383663192650-00 1 

8.8970502+02 OXL 
l.79304 15+02 VL 

3.94 59017+02 
-5.5864363+01 
-6. 7610326•00 
-6 .12 80 74 7+00 

8. 9 734685+04 
6.3276224+0 1 

oxs 
v• s 
LNE . 

OR 

ox 
v 

.2~633977E3710 1 8& l+ ODO 

.4 22 14 590363945883-002 

3.445139B+03 GVL 
3.4598b33+03 PTHL 

-2.5382656+03 ovs 
3.5150201•03 PTR 
6.5603054+00 DSMP 

- 3.4368879+03 VT 

6.0 19936 1+0 2 ov 
2.1764725+03 PTH 

3. 1790487+0 2 OZL 
-8.3393394•01 All 

2.4312028+03 ozs 
-7.7896912+0 1 AZR 

8.4 731542-01 RSM P 
7.3699865+02 SEASV 

1. 9657740•03 oz 
7.8165036+01 AZ 

B.97 ::) 46 0 1+04 
3.1860362+02 

OXG -4.9 9 59Bt6+04 DYG 
VE 7.7 880474•04 PTE 

- 5.9740012+04 OZG 
t. 5 673541+00 AZE 

l.81 22256+03 OXMP 
-6.26699 32 +01 VMP 

l.8122259+03 OXME 
2.4121850+00 LOA 

B. 8844979+04 OXM 
5.74846°5+01 LOM 

-2.26 17534+07 RAS 

-l.9246566+03 OVMP 
3.4598633+03 PTMP 

-2,0959380+03 OYME 
2.8005069+0 1 OFP 

-2.A431462+03 OYM 
3. 1281209+02 VM 

-4.3 09~93 1+01 LOS 

2.8579354•03 OZMP 
-8. 3 393380+01 Al MP 
-4.95499 72+02 OZME 
-5.1 136140•00 LRP 

1 ,6478692+0~ DZM 
3 . 3576064+03 ARGM 
2. 1223 147+ 02 DES 

2.4538096+01 
-6.464~tBtHOl 

-4.27~4/46+01 

-0. 82>>909+01 
7. 3532270+0 l 

-4.5867585•01 

7 .1440097+0 2 
1. 291Z33'1+J t: 

7. 1460407<02 
-9.020 7.+ 79+ 0 1 

-3.139j734+02 
-9.24bl55:;+Ul 
-3.1393733<0< 

l.6627059+0 2 

6. 8986 2 86+0.2 
6.0851~13+01 

-l .650l4b6+01 

VH S 3 .0420321+03 RNMPS 5.3786159+01 APMPS 
l .54 53720•02 RANS 
2.47 601~6+02 lNMPS 

-3.0068 2 ~0 +02 SLRS 

- 1.7558 130+02 APFS 
l . 7446786+02 APOS 
2.44 7114 9+03 PERS 

1.3691380+02 RPS 
-7.2044057+03 TFPS 

1. 0734536•01 MTAS 

l .045'id5+J3 
6.27l!><HO+Ol 
l. 382d404+V.:: TAS - 1.3125240+02 EAS - l.4031948+0 2 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3123220-02 WV 
OX 7. 3186953-0 1 QV 

4. 2864619-01 
- 6.0470777-01 

Wl -9.02865C5-0 I PX 6.60 63927-0l PV 6.7 117 961-0 1 Pl 2.9308~24-Jl 
uz -3.13 °850 5-0l sxo -2.1 0 51206-02 svo -9. 0 345952-0 1 szo -4.281!>01;-01 

****** CSM I MOON REF. /PHASE 52- 57 
MEAN-OF - EPOCH 1971 

• 740000000000000+002 HRS . FROM LAUNCH 

RESTART CDORDINATES I fR ANO ER/HR I 

RXYZ 
RDXV2 

-.5q369l913175425 28•001 
.59444677969613655+000 

S El E NOC ENT R l C 
XL -2.0446355+04 VL 
RL 2. 0468079+04 OECL 

SELENOGRAPHIC 
x s l. 1394 270+04 

ALTS 1.9529586+04 
LT S -2 .5600 00 1-0 1 
LIN 1 . 7668148+0 2 

TRALT 1.9530345+04 

GEOCENTR l C 

vs 
LAT S 

LNS 
LAN 

RPAL T 

x 7.9453732+04 y 
R 1.9830445+05 OEC 

GEOGRAPHIC 
XG I. 2470048+05 VG 
ALT 1.9486289•05 LAT 

3.015552 9•02 lL 
2.5013058+00 RAL 

-l.6098888•04 ZS 
1.0867773+0 0 LONS 
7.9860716+01 LTE 

-3. 7 069664+0 1 LAP 
1 .0381969+02 

1 .5792563+05 l 
2.6939000•01 RA 

-1.253 1237+05 ZG 
2.6941692+01 LON 

FEH . 1971, 22 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<L 

OAYSt 1 HRS ., 59 Mil'\S., 5Q.9'i9 SECS. G.E.T • RAGR .108432668349869+0 03 

.875 0 12982911029 17-001 

.54525120657271434-001 

8.93271 14 •02 OXL 
1.7 915503+02 VL 

3.8621204+02 
-5.6166248+0 1 
-6.75 S9973+00 

6. 36 71584•0 I 

oxs 
VRS 
LNE 

OR 

.25•375258994389~2+000 
• 4061926209776 14 74- 002 

3.45534 37+03 UVL 
3.46992~0+03 PTHL 

-2.53105 57+03 ovs 
3.524C54 1+03 PTR 
6.5 6 16686+00 OSMP 

-3.4459762+03 VT 

3 .1693844<02 OZL 
-8.3263963•01 All 

2.45 17055+03 ozs 
-7.7916704+01 AZR 

8.4634073-0 1 RSMP 
7.3770245+02 SEASV 

2.3610 77 8+01 
-6. 4664369+J l 

-4.306J43b+Ol 
-El.626 7ts0 ~+)1 

7 .34(.!,,2(.17+01 
-4.6U4£b80+0i 

6.0840175•04 
6. 3292640+0 l 

OX 6.0821021+02 DY l.9586042+03 DZ 7.09qb90l+O i 

8.9840172+04 
3 .1485977+0 2 

V 2.1702779+03 PTH 7.8292341+01 AZ 1.3008432+02 

OXG -5.3857320+04 OVG -5.6446198+04 OZG 7.101<955+0 < 
VE 7 .8022525+04 PTE 1.5607683+00 AZE -9.o20ol86+ill 

.. 

/IT 

( 

( 



( 

( 

EARTH-MOON PLANE 
XMP 9.2662640+03 
RMP 2.0468079+04 
XME -1.9746285+05 
OIA 5.22 06949+00 

PLANETARY COORDINATES 

YHP 
OEHP 
YME 

LIA 

XM 9.9900087+04 YH 
RH 2 00672911+05 OEM 

XSUN 5.5757306+07 YSUN 

-1.8164831+04 ZMP 
4.9487178+00 RAMP 

-1.8164831+04 ZHE 
-5.57 70877+01 DOA 

1 .5762407+05 ZM 
2.5483949+01 RAM 

-5.2150104+07 ZS UN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3. 0785439+03 ECCS 1.3383270+00 INCS 

1,7656599+03 OXMP 
-6.2972910+01 VMP 

I. 7656599+03 DXMf 
2 • 4369764+00 LOA 

8.89 46904+04 DXH 
5. 76 34009+01 LDM 

-2. 2613480+07 RAS 

261 

-1.92 15792+03 DVMP 
3.4699290+03 PTHP 

-2.092 7530+03 CYME 
2.7722189+01 DRP 

-2,8471335+03 DYM 
3.0920114+02 VM 

-4, 3085389+01 LOS 

2.8720725+03 OZMP 
-8 ·326°3948+01 AZMP 
-4.8098921+02 OZME 
-5 .1257449+00 LRP 

1,6416658+03 OZM 
3.3574281+03 ARGM 
2.0848174+02 DES 

-3. 1'480588+0< 
-9.2487934+01 
-3.1486586+ 02 

1.6605880•0 2 

6. 8635823+0 2 
6.6988997+01 

- I .6499416+01 

VHS 3.0423766+03 RNMPS 5.3760842+01 APMPS 
1.5454931+ 02 RANS 
2.4 779596+02 INMPS 

-2.9232977+02 SLRS 

-1.7557848+02 APFS 
1. 7446247+02 APOS 
2.4354951+03 PERS 

1•3699853+02 RPS 
-7.1986422+03 TFPS 

1.0730890+01 HTAS 

1.0415546+03 
a .2113774+01 
1.383 .. 854+0 ;< TAS -1.3116975+02 EAS -1.3914331+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3129 679-02 WY 
QX 7.3089698-0 1 QY 

4.2845516-01 
-6. 05 81962-01 

WZ -9.0295549-01 PX 6.8168306-01 PY 607037944-01 PZ 
QZ - 3.1428007-01 SXO -2.3602322-02 SYO -9.0353475-01 SZO 

2.9308597-01 
-4.2786404-0l 

•••••• CSM I HOON REF. /PHASE 52- 58 
MEAN-OF-EPOCH 1971 

.742500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER .ANO ER/HR I 

.RXYZ 
RDXYZ 

-.5788079 1835089646+00 1 
.59628759556442883+000 

SELENOCENTRIC 
XL - 1.9933760+04 YL 
Rl 1.9956%0+04 DECL 

SELENOGRAPHIC 
XS 1.1019891+04 

ALTS 1.9018466+04 
LTS -2.5569241-01 
LIN 1.7669 225+02 

TR ALT 1. 9019225+04 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

RPAL T 

x 7 .95443 12+04 y 
R I. 986 1886+05 DEC 

GEDGRAPH IC 
XG 1.1644770+05 
ALT 1·9517729+05 

EARTH-MOON PLANE 
XMP 6.9387053+03 
RMP 1.9956960+04 
XHE - 1 .9781575+05 
DIA 5.22 15906+00 

PLANETARY COORDINATES 

VG 
LAT 

YMP 
DEMP 
VME 

LIA 

XH 9. 9478072+04 YM 
RM 2.0675446+05 DEM 

XSUN 5.576787 1+ 07 YSUN 

3.4842854+02 Zl 
2.5752595+00 RAL 

-1.6634196+04 
1.0961604+00 
7.9754099+01 

-3. 7142 768+0 I 
9.9709152+01 

ZS 
LONS 

LH 
LAP 

1.5821521+05 z 
2.6926831+01 RA 

-1.3341394+05 ZG 
2.6929518+01 LON 

- 1.7760208+04 ZMP 
4.9411823+00 RAMP 

- 1.7760209+04 ZME 
- 5.5925722+01 DOA 

1 .5786678+05 ZM 
2.5511734+01 RAM 

-5,2140753+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0778490+03 ECCS 1.3370679+00 INCS 

FE8. 1971, 22 HRS •• 34 MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS t HRS,., 14 MINS., 59.999 SECS. G.E.T, RAGR .112193135092950+)03 

.1011716 8042890697+000 

.5435 7669967812754- 001 

8.9669865+02 DXL 
1.78 99861+02 VL 

3.8178545•02 
-5.6476 159+01 
-6.7569226+00 

1. 5948988+02 

8. 9945006+04 
6.3308 568+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

809945005+04 DXG 
3. 1111543+0 2 VE 

1.7189537+03 DXMP 
-6.3283906+01 VHP 

1.7189542+03 DXME 
2.4603433+00 LOA 

8.9048308+04 OXM 
5.7 78335 6+01 LOM 

-2,2609425+07 RAS 

.26037048591127046+000 

.38993239656061762-002 

3.4660438+03 DYL 
3.4804895+03 PTHL 

-2.5240 168+03 DYS 
3,5336034+03 PTR 
6.5629981+00 DSHP 

-3.4554796+03 VT 

6.1494093+02 DY 
2.1642429+03 PTH 

-5, 75 38103+04 DYG 
7.8164807+04 PTE 

- 1.9186724+03 OYHP 
3.4804895+03 PTMP 

-2, 0897379+03 OYME 
2. 7447442+01 DRP 

- 2.8511029+03 OYM 
3.0559022+02 VM 

-4.3074847+01 LOS 

3.1596510+02 DZL 
-8.3127217+01 All 

2.4726118+03 DZS 
-7.7929541+01 AZR 

804536602-0I RSMP 
7.3892729+02 SEASV 

1.9514204+03 
7. 8424829+01 

DZ 
AZ 

-5 .2901852+04 OZG 
I. 5543338+00 AZE 

2.8866508+03 DZMP 
-8.3127206+01 AZHP 
-4.6603832+02 DZME 
-5.1371781+00 LRP 

1.6354553+03 DZM 
3.3570504+03 ARGM 
2.0473202+02 DES 

2.2665620+01 
-6.4682709+)1 

-4.3398139+01 
-8.8236745+01 

7.3278171+01 
-4. 6225 788+0 1 

7 . 0 551656+02 
1.311<!144+02 

7.0545417•02 
-9.0209591+01 

-3.1583407+02 
-9.2514294+01 
-3.1583406+02 

l.6584J42+0<: 

6. 828509 .. +0< 
6.7120650+01 

-l.649634 7+0 1 

VHS 3.0427199+03 RNMPS 5.3728673+01 APMPS 
1.5 456066+02 RANS 
2.4797876+0 2 INMPS 

-2.839743 7+0 2 SLRS 

-1. 7557574+02 APFS 
1.7445732+02 APOS 
2.4245770+03 PERS 

1,3707180+02 RPS 
- 7,1931421+03 TFPS 

1.0727258+01 MTAS 

I. 0374H0+03 
B. 2711850+01 
1.3840924+02 TAS -1.3107467+02 EAS -1.3793 198+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3 136348-02 WY 
QX 7.2997506-01 QY 

4.2827519-01 
-6.0678552-0 1 

WZ -9.0304062-01 PX 608266994-01 PY 
Ql -3. 1455937-01 SXO - 2.6010893-02 SYD 

6.6962048-01 Pl 
-9.0360022- 01 szo 

2.9252354-01 
- 4.2758013-01 

•••••• CSM I HOON REF, /PHASE 52- 59 
MEAN-OF-EPOCH 1971 

, 745000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXY1 

-,56387676384048 807+001 
.59822078493945445+000 

SELENOCENTRIC 
XL -1.9419541+04 YL 
RL 1.9444400+04 OECL 

SELENOGRAPHIC 
XS 1.0646541+04 

ALTS 1.8505906+04 
LTS -2.5538452-01 
LIN 1.7670236+02 

TRALT 1.8506665+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7 .9635931+04 y 
R 1.9893 256+05 DEC 

GEOGRAPHIC 
XG 1.0766679+05 VG 
ALT 1.9549099+05 LAT 

EARTH-~OON PLANE 
XHP B.6125497+03 
RMP I. 9444400+04 
XME -1.9816724+05 
DIA 5.2224456+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YHE 

LIA 

XM 909055472+04 YM 
RH 2.0677979+05 DEM . 

XSUN 5.57784 34+07 YSUN 

3.9515680+02 ZL 
2.6528845+00 RAL 

- 1.6266376+04 
1.1059729+00 
7.9&27481•01 

-3. 7218838•01 
9.5848221+01 

ZS 
LON S 

LTE 
LAP 

1.5850372+05 z 
2,6914591+01 RA 

-1,4097224+05 1G 
2·6917273+01 LON 

-1,7352601+04 ZMP 
4.9331836+00 RAMP 

-1.7352601+04 ZHE 
-5.6079931+01 DOA 

1.5810856+05 ZM 
2.5539361+01 RAM 

-5.2131399+07 ZS UN 

FEB. 1971, 22 HRS ., 49 MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, HRS., 29 MINS., 59.999 SECS. G.E.T. RAGR .115953401836031+003 

. 1147399623589 0748+000 

.54188163787063285-001 
.26132460~23501967+000 
.37329777135083088-002 

B.9998458+02 DXL 
1·7883428+02 VL 

3.7530938+02 
-5.6794766+ 01 
-6.7548092+00 

1. 3736303+02 

9.0049177+04 
6.3323988•01 

DXS 
VRS 
LNE 

DR 

DX 
v 

3.4772809+03 DYL 
3.4915849+03 PTHL 

-2.517 1637+03 DYS 
3.5437078+03 PTR 
6.5642936+00 DSHP 

-3.4654296+03 VT 

6.2222655+02 DY 
2.1583800+03 PTH 

9.0049172+04 
3.0737059+02 

DXG -6. 0985759+04 DYG 
VE 7.8307371+04 PTE 

1.6721008+03 OXHP 
-6.3603592+01 VHP 

1.6721015+03 OXHE 
2.4823235+00 LOA 

8.9149193+04 DXM 
5,7932737+01 LO~ 

-2.2605369+07 RAS 

-1.9159470+03 DYHP 
3.4915849+03 PTMP 

-2.0869036+03 DYHE 
2. 7180634+01 ORP 

-2.8550544+03 OVM . 
3.0197933+02 VM 

-4.3064306+01 LOS 

3.1497980+02 DZL 
-B.2 982603+01 All 

2.4939605+03 DlS 
- 7 . 7934879+01 AZR 

8.4439074-01 RSMP 
7.4071737+02 SEASV 

1.9442175+03 
7.8562442+01 

DZ 
AZ 

2.1698698+01 
-6.470093 4+l)l 

-4.373 9930+01 
-8.8208791+01 

7.3151l66+ul 
-4.641758<+01 

7. 010.;971+02 
l. 32243bl+J2 

-4.9115068+04 DZG 7.010068>+02 
1.5480562+00 ' AZE -9.0210753+01 

2.9017101+03 DZHP 
- 8.2982596+01 AZMP 
-4.5060680+02 DZHE 
-5.1479346+00 LRP 

1.6292377+03 DZM 
303566732+03 ARGM 
2.0098229+02 DES 

-3.1684528+02 
-9.2540697+01 
-3.1684527+02 

l 06563236+0 2 

6,793 .. 102+02 
6. 7264271•0 l 

- 1.6493278+01 



SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.077 1571+03 ECCS 1.3358890+00 JNC S 

VHS 3·0430621+03 RNMPS 5.3689893+01 APMPS 
TA S - 1 .3096659+02 EAS - 1.3668377+02 MA S 

SE LE NOCENTRIC UNIT VECTORS 
WX -3.314319 5-02 WY 
QX 7 • 29 10 271-01 QY 

4.28 10598- 0l 
-6.0 769671 - 01 

••**** CSM I MOON REF. /PHA SE 52- 60 
MEAN-OF - EPOCH 1971 

wz 
Ql 

• 747500000000000+002 HRS. FROM LAUNCH 

RESTART COORO INATES I ER ANO ER/HR I 

1.54 571 33+02 RANS 
2.4815062+02 INMPS 

-2. 7 561666+02 SLR S 

262 

-1.7557309+02 APFS 
1.744 5244+ 02 APOS 
2 .4 143353+03 PERS 

1.3715470+02 RPS 
-7. 1678972+03 TFPS 

1.0723640+0 1 MTAS 

-9.03 12059~01 PX 6.8360 11 4-0 1 PY b, 6890192-0 1 PZ 
-3.1402328-01 SXO -2 .8280333- D2 SVO -9.0365679- 01 SlO 

1.0335831+0 3 
6. 2710039+0 1 
lo384b624+02 

2.9 199222-0 1 
-4. 27322 31 - 01 

FEB. 1971, 23 HRS., MJ NS., 60.000 SECS. G.M. T • , USNM USFT I ScC 

DAYS, HRS., 44 MI NS. , 59.999 SECS, G.E. T. RAGR .119713668579ll3+0D3 

RXYl 
ROXVZ 

-. 54889604454754598+001 
.60025415175247641+000 

·12826550786536221+000 
.54Dl55 9875 1352492-00 1 

.26223659907269895+000 

.3562l l94 595 104654-D02 

SE LE NOCENTRIC 
XL - 1. 89036 15+04 Yl 
Rl 1,8930331+04 OEC L 

SELE NOGR AP HI C 
XS 1 .0274 191+04 

ALTS 1. 799 1 837+04 
LTS -2.550 7663-0 1 
LI N 1.76711 84+02 

TR Al T I • 7992 59b+~4 

GEOCENTR JC 

VS 
LAT S 

LN S 
LAN 

RPAL T 

x 7.9 728671+04 y 
R 1, 99 24558+05 DEC 

GEOGRA PHI C 
XG 9.8393448+ 04 YG 
Al T I. 95804 00+0 5 LAT 

EA RTH-MOON PLANE 
XMP 8 . 287 7754+03 
RMP 1.8930331+04 
XMF - 1.9851733+05 
DIA 5.2232598+00 

PLANETARY COORDINATES 

VMP 
OEMP 
YMF. 

LI A 

XM q .8632286+04 YM 
RM 2. 0680 511 +05 OEM 

XS UN 5.5788996+07 VSUN 

4 .4173788•02 ll 
2. 7344966+00 RA L 

- 1. 5895358+04 
1.1162 526+00 
7.9500863+01 

-3. 729788 1+ 0 1 
9.2228409+01 

IS 
LONS 

LTE 
LAP 

1 058 79 116+05 l 
2.6902279+0 1 RA 

-1,47952 77+ 05 lG 
2,6904955 +01 LON 

-1.6941 938+04 ZMP 
4.9246795+00 ~ AMP 

- 1 ,6941939+04 lME 
- 5.6233520+01 DOA 

1.5834943+05 ZM 
2.5566831+0 1 RAM 

-5.2 1 22044+0 7 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0764684+03 ECCS 1.3347875+00 INCS 

VHS 3.0434026+03 RNMPS 5.3644701+01 APMPS 
TAS -1,3084487+02 EAS - 1.353970 1+0 2 MAS 

SE LENOCENTRIC UNIT VE CTORS 
WX - 3.315)186-02 WY 
QX 7.2827892-01 QY 

4,2Vi4 725-0 I 
-6,085548 1-01 

*"'**** CSM I MOON REF, /PHASE 52- 61 
MEAN-Of-EPOCH 19 71 

wz 
Ql 

• 7500000000000DD+002 HRS. FROM LAUNCH 

RE START COORD IN ATE S I ER ANO ER/HR I 

9.0312542+02 DXL 
1.7 866 136+02 VL 

3 . 68 78273+02 
-5. 7122819+01 
-6. 7 526%4+ DO 

1 .339 172 1+02 

9.0 102663 +04 
6.3338879+01 

DX S 
VRS 
LNE 

DR 

DX 
v 

3.48 91003+03 DYL 
3.5032600+03 PT HL 

-2,5105122+03 DYS 
3. 5544116+03 PTR 
6.5 655559 +0D OSMP 

-3,47586 16+03 VT 

6.30 11 234+02 OY 
2. 1 52 7031+03 PTH 

3. 1 39 767 4+02 DZ L 
-8.2829552+0 1 All 

2 .5157954+03 ozs 
-7.7932153+01 AZR 

8.434 1622-0 1 RS MP 
7.4312016+02 SEASV 

l . 9 369898•D3 
7.8 70505 1+0 1 

Dl 
Al 

9.0 15268 1+04 
3.036252 1+02 

DXG -6.4 184534+04 OVG -4,5 103276+D4 DlG 
VE 7.8450273+ 04 PTE 1. 5419418+00 AZE 

1.62 50947+03 DXMP 
-6.3932722+01 VMP 

1 . bl 509 53+03 DXME 
2.5029574+00 LOA 

8.9249558+04 DXM 
5.8082153+01 LOM 

-2.2601 312+07 RAS 

1 .5458134+02 RANS 
2.483 11 86+02 INMP S 

-2.6725647+02 SLRS 

- 9.0319556-01 PX 
-3. 1 50 723 4-01 sxo 

- 1 .9134147+03 OVMP 
3.50326t0+03 PTMP 

- 2.08426 18+03 CVME 
2.6921555+01 DRP 

-2,8589879+03 OYM 
2.9836848+02 VM 

-4.3053764+0 1 LOS 

- 1. 7 55 7053+02 APFS 
I. 7444781+02 APOS 
2.40474 55+03 PERS 

2 . 9 172954+0 3 DZMP 
-8.2829552+01 AZMP 
-4.3465010+02 DIME 
-5. 1580360+00 LRP 

1.62301 31+03 DZM 
3.3562966+03 ARGM 
1 .9723257+02 OES 

1.3722634+0 2 RPS 
-7.l829DDG+03 TFPS 
1. 0 720040+0 1 MTAS 

6.844 7834-01 PY 6.6822299-0 1 Pl 
-3.0414328-02 ;vo - 9.0370553-0 l szo 

2.Q 7D554 9+01 
-6. 4 7191 27+ 01. 

-4.409 0025+Jl 
-8. 8177943+.JI 

7.30241%+01 
-4.66111809+ J I 

6.965,,403+ 0, 
l .334 b0911+02 

6.96509 77+02 
-9. 02119ll +JI 

-3. 1790320+02 
-9.2567"04+01 
-3. 179031i1+02 

l.6542551+02 

6. 758<849+0 2 
6. 74Dl8!>9+Jl 

-1. 6490207+0 l 

1 . 0299b33+0 3 
e.21oa J33+0 1 
1.385 1 9(>4+0£ 

2.9 149l<b-Ol 
-4.2 707 251:1-0i 

FEB. 1971 , 23 HRS., 19 Mlt\S., 60.000 SECS. G.M.T. USNM USFT I Ste 

DAYS t HR S,, 59 MI NS., 50.999 SECS. G.E. T. RAGR . 123•73935322194+J03 

RXVZ 
ROXYZ 

-.53386314901204487+001 
,60239642286928S72+000 

. 1417 474 102692748 7+ 000 

.53838809693990077-001 
• 263ID522014414692+000 
.338587 10205576087-002 

SEL ENDCENTR IC 
XL - 1. 8385892+04 YL 
Rl 1,8414678+04 OECL 

SELENOGRAPHI C 
XS 9 .9028101+03 

ALT S I, 7476184+04 
LTS -2.54 76 889-0 1 
LIN 1.7672069+02 

TRAL T 1. 747bQ44+04 

GEOCENTR I C 

VS 
LHS 

LNS 
LAN 

RPAL T 

7,9822629+04 y 
1.9955n4+05 DEC 

GEOGRAPHI C 
XG 8.8665650+04 
ALT 1.9611637+05 

EARTH-~OON PLANE 
XMP 7.9643605+03 
RMP 1.8414678+04 
XME -1,9886604+05 
DIA 5.2240347+00 

PLANETARY COORDINATES 

YG 
LAT 

YMP 
DE~P 

YME 
LIA 

XM 9.820852 1+04 VM 
RM 2.0683J40+05 DEM 

XSUN 5 .5799555+07 VSUN 

4.88 16866+02 Zl 
2.8204482 +00 RA L 

~ 1. 552 1 06 7+ 04 
1.1 2 704 16+00 
7.9374246+01 

-3.737988 5+01 
8.8841217+01 

ZS 
LONS 

LH 
LAP 

1. 59077 53+05 z 
2.688~883 +01 RA 

-1.5432341+05 lG 
2.6892555+01 LON 

-1 . 6528142+04 ZMP 
4,9 1 5623 9+00 RAM P 

- l. b528 142+04 ZME 
-5,6386492 +01 DOA 

1. 585893 7+05 ZM 
2.5594 142+0 1 RAM 

-5. 211 2 68 7+07 ZS UN 

SE LENOCEN TRJC OSCULATING ELEMENTS 
SMAS -3.0757 833+03 ECCS 1. 3337609+00 lNC S 

VHS 3.04374 16+03 RNMPS 5.3593 310+01 APMPS 
TAS -1,30 70877+02 EAS - 1,3406966+02 MAS 

SELENOCENTRJC UNIT VECTORS 
WX -3 .3157290-02 WY 
QX 7.2750256-01 QY 

4. 27798 72-0 1 
-6.D936 137- 0I 

wz 
Ql 

o.0611688+02 OX L 
1,7847908+02 Vl 

3,6 220 417+02 
-5.746 11 55+0 1 
-6.75 0 4b58+00 
I. 3273708+02 

9.02555 1 9+04 
6.3353214+0 1 

oxs 
VRS 
LNE 

DR 

ox 
v 

9.0255514+04 DXG 
2.9987928+02 VE 

1.5779282+03 DXMP 
-6.42 72132+0 1 VM P 

1. 5 77929 8+0 3 DXME 
2.5222 83 l+OD LOA 

8. 9 34940 2+04 DXM 
5.8231600+01 LOM 

-2 .25 97255+07 RAS 

1 .5459070+02 RANS 
2.4846285+02 INMPS 

-2.5889371+02 SLRS 

3.5015526+03 DY L 
3.5155647+03 PTHL 

-2,5040800+03 DYS 
3·5b57643+Q3 PTR 
6.5667630+00 DS~P 

-3,486el42+03 VT 

6.3864918+02 DY 
2.14 7226 1 +03 PTH 

-6.7 ll 9789+D4 DVG 
7.85 93580+04 PTE 

-l.91 10884+03 OYMP 
3.5155648+03 PTMP 

-2.0818255+03 OVME 
2,6669997+ 01 DRP 

-2.8629035+ 0 3 DVM 
2.94 7 5766+ 02 VM 

-4.3043224+01 LOS 

-1.7556805+02 APFS 
1. 7444344+02 APOS 
2.3957830+D3 PERS 

3 .1294911+02 OZL 
-8 .2667386+01 Al l 

2.5381653+03 ozs 
-7. 7920690+01 AZR 

8 ,4244113-01 RSMP 
7.4619 125+02 SE ASV 

l .S297305+03 
7 .8852406+01 

DZ 
AZ 

-4 .0882827+04 OZG 
I . 5359977+00 ALE 

2.9334568+03 DZMP 
-8.2667379+01 AZMP 
-4. 1811802 +02 OZME 
-5. 1675024+00 LRP 

1.6167814+03 DZM 
3 .3559207+03 ARGM 
1.9348284+02 DES 

1. 3 7293 82+ 0 2 RPS 
- 7.178 1425+03 TFPS 

l . 0716460+01 MTAS 

l.968i0b9• 0 1 
-6. 4737rio+Ol 

-4. 4449 7b t>+O l 
-8.8l4 bil48+Ul 

1.28972!>8+01 
-4. 683o:;c:i:>+O l 

b.9 l 't'J441.t+O, 
1 .34705.20+0.2 

t.91 9o 9 lo+ UZ 
-9.02 1329.HO I 

-3. 1901200+0<: 
-9.25939:>0+01 
-3. 1901 1> 9+02 

l .652l2 7 6+UC::'. 

6. 723l33 7+ D2 
6·7539415+01 

- 1 .64871 3!>+01 

l,0265761+D3 
8.270073 3+0 1 
1 ·385o95b+02 

-9.0326566-01 PX 6.8530315-01 PY 6.67582 84-01 Pl 2 .9101991-01 
-3 .153D704-0I SX O -3.2416634-02 SYD -9. 0 374734-01 SZO -4.2683689-0 1 

, 
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•••••• CSM I MOON PEF, /PHASE 52- 62 
MEAN- nF - EPOCH 1971 

,7525oryooooooooo+oo2 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

-.51877523460861063+001 
.60465739048198022+000 

SELENOCENTRIC 
XL -l . 7866274+04 YL 
RL l, 7897362+04 DECL 

SELENOGRAPHIC 
XS 9,5323646+03 

ALTS 1,6958868+04 
LTS - 2.5446101-01 
LIN 1,7672895+02 

TRALT l.695%28+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPA LT 

x 7,9917901+04 y 
[ ,9986969+05 DEC 

GEOGRAPHIC . 
XG . 7,8523436+04 YG . 
ALT l,96428ll+05 LAT 

EARTH-MOON PLANE 
XMP 7,6422802+03 
RMP 1, 7897 362+04 
XME - 1,9921341+05 
DIA 5.2247704+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 9.7784176+04 YM 
RM 2,0685568+05 OEM 

XSUN 5 . 5810113+07 YSUN 

5.3444492+02 ll 
2,9111350+00 RAL 

-1 . 5143419•04 
1.1383870+00 
7,9247629+01 

- 3,7464831+01 
8 . 5678268+01 

1 . 5936283+05 
2. 6877403+01 

ZS 
LONS 

L TE 
LAP 

z 
RA 

- 1.6005452+05 ZG 
2,6880069+01 LON 

- 1 . 6111127+04 ZMP 
4 , 9059624+00 RAMP 

- 1.6111127+04 ZME 
- 5 , 6538844+01 ODA 

1.5882838+05 ZM 
2,5621296+01 RAM 

-5,2103328+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3,0751021+03 ECCS l.3328062+00 INCS 

263 

FEB , 1971, 23 HRS., 34 MINS., 60,000 SECS, G.M.T, USNH USFT I SEC 

OAYS t HRS., 14 MINS., 59,999 SECS. G.E,T, RAGR .127234202065275+003 

• 15518444809088118•000 
,53656437423402939- 001 

.26392900176239371+000 
, 32032235699559674- 002 

9,0895393+02 DXL 
l,7828658+02 VL 

3,5557215+02 
- 5 . 7810717+01 
- 6 , 7482362+00 

1. 3222212+02 

9.0357678+04 
6. 3366969+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

3 . 5146950+03 DYL 
3.5285552+03 PIHL 

-2,4978863+03 DYS 
3·5778214+03 PTR 
6 . 5679793+00 DSHP 

- 3,4983306+03 VT 

6,4789384+02 OY 
2. 1419733+03 PTH 

9 , 0357677+04 
2,9613277+02 

OXG - 6,9778000+04 OYG 
VE 7.8737363+04 PTE 

1 . 5 30 5933+03 OXMP 
- 6. 4622771+01 VMP 

1 . 5305935+03 OXME 
2 , 5403397+00 LOA 

8 . 9448725+04 OXM 
5.8381083+01 LOH 

-2.2593197+07 RAS 

- 1,9089824+03 OYMP 
3.528 5553+03 PTMP 

- 2 , 0796088+03 OYME 
2.6425753+01 ORP 

- 2 , 8668011+03 DYM 
2.9114688+02 VM 

- 4.3032683+01 LOS 

3.1188903+02 DZL 
- 8,2495370+01 All 

2,5611249+03 DZS 
-7 , 7899760+01 AZR 

8.4146620- 01 RSHP 
7,4999233+02 SEASV 

1.9224318+03 . oz 
7.9004107•01 Al 

1. 8619393+01 
-6.4755796+01 

-4,40201ou•o1 
-8 . 81U723+01 

7.2770352+01 
-4.7053009+01 

6,8741510•02 
1. 36229b3+02 

- 3,6470947+04 DZG 6.8753459+0< 
1 , 5302320+00 AZE - 9,0214664+01 

2.9502502+03 OZMP 
-8 . 2495360+01 AZHP 
- 4,0095433+02 OZME 
- 5,1763542+00 LRP 

1.6105427+03 DZM 
3.3555453+03 ARGM 
1.8973311+02 DES 

- 3.2017625+02 
-9.2620973+01 
- 3.2017624+02 

1.6502401+02 

6 . 6879571+02 
6.767o94l+Ol 

- l .6484(Jb3+01 

VHS 3.0440786+03 RNMPS 5 . 3535944+01 APMPS 
1 , 5459943+02 RANS 
2, 4860390+02 INMPS 

- 2 . 50 52825+02 SLRS 

-1 . 7556566+02 APFS 
1,7443932+02 APOS 
2 , 3874245+03 PERS 

t . 3735725+02 RPS 
- 7.1736174+03 TFPS 

1.0712900+01 MTAS 

1.0234131+03 
8,270 5234+01 
1.3861608+0£ TAS - l,305 5748+02 EAS - l . 3269963+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 3.3164473- 02 WY 
QX 7,2677262-01 QY 

4. 27 66006- 01 
-6 . 1011771-01 

wz 
QZ 

•••••• CSM I MOON REF, /PHASE 52 - 63 
MEAN- OF - EPOCH l97i 

, 755000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/ HR I 

RXYZ 
RDXYZ 

- ,50362919885433723+001 
.60704808192731455+000 

SELENOCENTRI C 
XL -l . 734465 5+04 YL 
RL 1.7378296+04 DECL 

SELENCCRAPHIC 
XS 9.1628179+03 

ALTS l.6439802+04 
LTS - 2,5415329-01 
LIN 1,7673662+02 

TRALT 1,6440561+04 

G EOC ENTR IC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 0.0014600+04 v 
R 2,0018085+05 DEC 

GEDGRAPH IC 
XG ,,8D08786+04 VG 
ALT l , 9673927+05 LAT 

EARTH-~OON PLANE 
XMP 7,3215081+03 YMP 
RMP 1 .73782~6+04 DEMP 
XME -1,9955944+05 YME 
DIA 5 .2254 682+00 LIA 

PLANETARY COORDINATES 
XM 9 ,7359254+04 YM 
RM 2.0688095+05 DEM 

XSUN 5,5820669+07 YSUN 

5.8056120+02 ZL 
3.0070020+00 RAL 

-1.4762324•04 
1.1503415•00 
7 ,9121013+01 

-3 .7552698+01 
8 . 2731491+01 

ZS 
LONS 

LTE 
LAP 

1. 5964704+05 z 
2.b864828+0l RA 

-l,65119 10 +05 ZG 
2 . 6867490+01 LO~ 

- l . 56G079q+Q4 lMP 
4.8956350+00 RAMP 

-l.5690797+04 ZME 
- 5.6690581+01 DOA 

1.5906648+05 ZM 
2.5648289+01 RAM 

- 5 . 2093968+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS - 3,0744254+03 ECCS l,3319210+00 INCS 

- 9,0333106- 01 PX 6.8607688 - 0l PY 6,6698059- 01 PZ 2.9057739- 01 
- 4.2661504-01 - 3 . 1552774- 01 SXO - 3.4290813- 02 SYD -9,0378290-01 SZO 

FEB. 1971. 23 HRS,, 49 ~INS., 60,000 SECS, G.M.T , USNM USFT I SEC 

DAYS, HRS., 29 MINS., 59,999 SECS, G,f,T, RAGR .130994468806356•003 

.16857503174209872+000 

. 53466888886241382- 001 
.26470620215229584•000 
. 30130126053012822- C02 

9 , 1163057+02 DXL 
1 , 7808291+02 VL 

3 , 48E849!+02 
- 5.8172565+01 
- 6, 7459680+00 

1.32 0 6919•02 

DXS 
VRS 
LNE 

DR 

3.5285914+03 DYL 
3. 5422948+03 PTHL 

-2,4919530+03 DYS 
3.5906456+03 PTR 
6 . 5691402+00 DSHP 

- 3, 5104593+03 VT 

9.0459157+04 
6. 3380112•01 

DX 6 , 5791051+02 DY 
V 2.1369594+03 PTH 

9 , 0459158+04 
2.9238564+02 

DXG -7,2146655+04 DVG 
VE 7.8881701+04 PTE 

1.4830815+03 DXMP 
- 6 . 4985698+01 VMP 

1.4830815+03 DXME 
2.5571683+00 LOA 

8.9547527+04 OXM 
5 , 8530597+01 LOM 

-2,2589138+07 RAS 

- 1, 9071121+03 OYMP 
3 · 5422948+03 PTMP 

- 2. 0776272+03 CYME 
2.6188615+01 DRP 

- 2.8706809+03 DYM 
2,8753613+02 VM 

- 4,3022144+01 LOS 

3 . 1078725+02 DZL l, 7513753+01 
~8,2312654+01 All -6.4774498+01 

2.5847365+03 ozs 
·-7 .. 7868544+01 AZR 

8 .4049146- ·01 RSMP 
7.5459335+02 SEASV 

- 4.5204567+01 
- 8 , 80804H+Ol 

7.2643479+01 
- 4 . 7287978•01 

l.9150844+03 oz 6.8276924+02 
7,9159556+01 AZ 1.3780967+02 

-3,1885991+04 DZG 6,827~273+02 
1.5246528+00 AZE - 9,0216479+0! 

2,9677394+03 DZMP 
~8.2312651+01 AZMP 
- 3,8309542+02 OZME 
- 5,1846137+00 LRP 

1·6042971+03 DZM 
3 , 3551705+03 ARGM 
1.8598339+02 DES 

- 3.2140119+02 
- 9.2640426•01 
- 3,214Ul2o+02 

1.6482915+0< 

6.6527549+02 
6 . 7814433+Jl 

-1.648099'+01 

VHS 3.0444137+03 RNMPS 5.3472836+01 APMPS 
1,5460756+02 RANS 
2,4873533+02 INMPS 

- 2 , 4216005+02 SLRS 

- l, 7556337+02 APFS 
1.7443544+02 APOS 
2,3796469+03 PERS 

1.3741674+02 RPS 
- 7,1693170+03 TFPS 

1,0709364+01 HTAS 

l.0204bb4+-03 
8.2703833+Jl 
1.3865931+02 TAS -1.3039002+02 EAS - 1.3128452+02 MAS 

SELENDCENTR!C UNIT VECTORS 
WX -3 , 3171705- 02 WY 
QX 7 .2608788-01 QY 

4,2753097-01 
- 6 .1082538-01 

WZ - 9.0339190- 0l PX 6 , 8680114- 01 PY 6,6641537- 01 PZ 2,9010294- 01 
QZ - 3,1573489- 01 SXO -3.6040612- 02 SYD - 9.0381303- 01 SZO - 4.2640690 - 0l ....... CSM I MOON REF. /PHASE 52- 64 

MEAN- OF-EPOC H 1971 

, 757500000000000+002 HRS , FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXVZ 

-. 48842164606079358+001 . 
. 60958096351000121 +000 

4 FEB . 1971, HRS., 4 MINS , , 60.000 SECS , G,M,T, 

DAYS, HRS., 44 MINS., 59 . 999 SECS. G.E.T, 

.18191713909088671+000 
,53268287579284620- 001 

• 265434 76 580229562+000 
• 281388 7030 58655 82-002 

USNM USFT I StoC 

RAGR .1347547355>1438+)03 



SELENOCENTRI C 
XL -l,6820917+04 YL 
RL l.6857384+04 DECL 

SELENOGRAPHIC 
XS 9.7941292+03 

ALTS l,5918891+04 
LTS -2,5384511-01 
LIN 1,7674373+02 

TRALT 1,5919650+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x s.0112045+04 v 
R 2,0049146+05 DEC 

GEOGRAPHIC 
XG 5,7165424+04 VG 
ALT 1.9704988+05 LAT 

EARTH-MOON PLANE 
XMP 7.0020161+03 
RMP l.6857384+04 
XMf -l,9990419+05 
DIA 5,2261283+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 9.6933761+04 YM 
RM 2·0690620+05 DEM 

XSUN 5.5831223+07 YSUN 

6,2651054+02 ZL 
3,1085517+00 RAL 

-1. 43 77678+04 
1·1629648+00 
7 ,8994398+ 01 

-3.7643454+01 
7 .9992813+01 

ZS 
LONS 

LTc 
LAP 

l.5993015+05 z 
2.6852150+01 RA 

-1,6949288+05 ZG 
2.6854807+01 LON 

-l.5267051+04 ZMP 
4,8845720+00 RAMP 

-1.5267052+04 ZME 
-5.6841711+01 ODA 

1.5930365+05 ZM 
2,5675126+01 RAM 

-5. 2084605+07 Z SUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0737533+03 ECCS 1,3311026+00 INCS 

9 .1 413 9 6 9+ 0 2' OXL 
1.77 86695+02 VL 

3 . 4214035+02 
-5.8 5 47894+01 
-·· 7436 602.+00 
l. 3243253+02 

DXS 
VRS 
LNE 

DR 

26, 

3 ,5433142+03 DYL 
3. 55 68547+03 PTHl 

-2.4863039+03 DYS 
3.6043077+03 PTR 
6·5702685+00 DSMP 

-3 , 5232543+03 VT 

9.0559946+04 
6.3392612 +01 

OX 6 . 6877160+02 DY 
V 2.1322103+03 PTH 

9. 0 5 59944+04 
208863767+02 

DXG -7.4214631+04 OYG 
VE 7.9026683+04 PTE 

l.4353833+03 DXMP 
- 6,5362115+01 VMP 

l.4353848+03 DXHE 
2.5728080+00 LOA 

8.9645807+04 DXM 
5.8680146+01 LOM 

-2.2585078+07 RAS 

-t.9054Q48+03 DYMP 
3.5568547+03 PTMP 

- 2.07589 80+03 DYME 
2. 5958367+01 DRP 

-2,8745426+03 DYH 
2, 8392541 +02 VM 

- 4.3 0 11605+01 LOS 

3.0963284+02 DlL 
- 8.2118327+01 AZL 

2 .6090702+03 ozs 
-7 , 7826 105+01 AZR 

8.3951610-01 RSHP 
7,6007432+02 SEASV 

l , Q076775+03 DZ 
7,9317890+01 AZ 

-2./146730+04 DZG 
1. 51 <2698+00 AZE 

2.9859965+03 DZMP 
-8.2118315+01 AZMP 
-3.t446943+02 DZHE 
-5.1922995+00 LRP 

l ,5980447+03 DZM 
3.3547963+03 ARGM 
l. B223366+02 DES 

1.635029>•01 
- 6,4793619•01 

-4. 5603364+0 l 
-a. so46'+D8+ o 1 

7.2510640+01 
- 4.7530411 ... 0l 

6.7810907+1)2 
1.3954292+02 

6.7Bl723o'tU2 
-9.02lbiJ~o+Ol 

-3.22692bl+Oi: 
-9. 267b.H5+01 
-3. 22b"l2b l+O.i. 

l.646.l607+02 

6.6175277+0; 
6.7951894+01 

-l .64779l'i+Ol 

VHS 3.0447465+03 RNMPS 5.3404163+01 APMPS 
1,54 61510+02 RANS 
2.4885741+02 INMPS 

-2,3378893+02 SLRS 

-l,7556116+02 APFS 
1.7443182+02 APOS 
2,3724275+03 PERS 

1.3747239+02 RPS 
-7,1652343+03 TFPS 

l.0705852+01 MTAS 

1.0177277+03 
0.210.os21+.i1 
l . 386\1937+02 TAS - 1.3020532+02 EAS -1.2982179+02 MAS 

SeLENOCENTRIC UNIT VECTORS 
wx -3,3178953-02 •v 4.2741113-0l 
QX 7.2544721-01 QY -6.1148592-01 

WZ - 9,0344834-01 PX 
Ql -3.1592893-01 sxa 

6.8747747-01 PY 6,6588626-01 PZ 
- 3.76698 52-02 SYD -9,0383840-01 SZO 

2.8977575-0l 
-4.262.1.22)-01 

* O•** CSM I ~DON REF. /PHASE 52- 65 
MEAN-OF-EPOCH 1971 

, 760000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES l ER AND ER /HR I 

RXYZ 
ROXYZ 

-,47314884838222586+001 
, 61227018655995133+000 

SELENOCENTR IC 
XL -l.6294932+04 YL 
RL l.6334524+04 OECL 

SELF.NCGRAPHIC 
XS 8 .4262545+03 

ALTS l . 5396031+04 
LTS -2.5353724-01 
LIN 1.7675029+02 

TRALT l.5396790+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 8.0212765+04 y 
R 2.0080156+05 DEC 

GEOGRAPHIC 
XG 4, 6038 64 7+04 VG 
ALT 1.9735998+05 LAT 

EARTH-MOON PLA~E 
XMP 6.6837728+03 
RMP l.6334525+~4 

XME -2,0024766+05 
DIA 5,2267512+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LI A 

XM 9,6507697+04 YM 
RM 2.0693143+05 DEM 

XSUN 5.5841775+07 YSUN 

6.7228419+02 lL 
3.2163546+00 RAL 

- 1. 39 893 70+04 z s 
1.1763241+00 LONS 
7,8867784+01 LTc 

-3.7737063+01 LAP 
1. 7454216+01 

1.6021217+05 z 
2.6839365+01 RA 

-1.7315446+05 ZG 
2,6842017+01 LO~ 

-1,4839770+04 ZMP 
4,8726940+00 RAMP 

- l,4839769+04 ZME 
-5,6992242+01 DOA 

l.5953988+05 ZM 
2,5701803+01 RAH 

-5,2075241+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3,0730863+03 ECCS l,3303484+00 INCS 

FEB. 1971, 0 HR S., 19 MINS., 6 0.000 SECS. G.M.T. USNM USFT I StC 

DAYS, HRS., 59 MINS,. 59, 999 SECS, G.E.T. RAGR ,138515002<114519+003 

.195208237134852 5 5•000 

.53058411461930256-001. 

9 . lb 4 72q8+02 DXL 
1.7763747+02 VL 

3. 3533612+02 
- 5 ,8938071+01 
-6.7413147+00 
l. 3567943+02 

DXS 
VRS 
LNE 

DR 

.266ll227220305S 39+000 

.26042708309663347-002 

3.5589459+03 DYL 
3.5723167.+03 PTHL 

-2.480i:l6t:0+03 DYS 
3,6188862+03 PTR 
6,5713631+00 LS~P 

-3.5367767+03 VT 

3 . 0841289+02 DZL 
-8,1911297+01 AZL 

2 .634206 1+03 ozs 
- 7.7771406+01 AZR 

8.3854090-0l RSHP 
7.6652589+02 SEASV 

l. 513785d+Ol 
-6.4813313+01 

-4.6019J76+Dl 
-8.80ll7b2+Jl 

7.2389832+ Ul 
- 4 . 7799666+01 

9 ,0660037+04 
6,3404435+01 

DX 6.('Q55G52+02 DY 1.9001982+03 OZ 6. 7336541.+02 
V 2.1277536+03 PTH 7.9477913+01 AZ l.4144963+04 

9. 0660037+04 
2.8468G43+02 

DXG -7.5 9 71893+04 DYG -2.2273041+04 DZG 6,7326•lO•u2 
VE 7,9172409+04 PTE l . 5140942+00 AZE -9.022uu6>•0l 

l.3974884+03 DX~P 
-6,5753388+01 VMP 

1,3874877+03 DXME 
2.5873004+00 LOA 

8,9743565+04 DXH 
5,8829725+01 LOM 

-2.2581018+07 RAS 

-l.<J.041493+03 DYMP 
3,5723163+03 PTMP 

-2.0744400+03 CYME 
2.5734767+01 Df<.P 

- 2,8783864+03 DYM 
2.8031 4 72+02 VM 

- 4.3001065+01 LOS 

3.0051034+03 DZMP 
-8.1911288+01 AZMP 
-3,4499421+02 DZME 
-5 .1994340+00 LRP 

l,5917853+03 DlM 
3,3544228+03 ARGM 
l.7848393+02 DES 

-3.2405714+02 
-9.270't997+01 
-3 .2405715•02 
l. 644~0b ~HO 2 

6.582L755+02 
be 808~.:S23TJ 1 

-1.6474846+01 

VHS 3.0450769+03 RNMPS 5.3330181+01 APMPS 
l.5462208+02 RANS 
2,4897056+02 INMPS 

- 2.2541484+02 SLRS 

-I. 7555905+02 APFS 
l. 7442842+02 APOS 
2.3657442+03 PHS 

1.3752432+02 RPS 
-7 , 1613616+03 TFPS 

l ,0702368+01 MTAS 

l .Ol5ld91+03 
B.2701.H.:::+-Jl 
1. 387 303t>+·l)~ TAS -l.3000212+02 EAS -1·2830853+C2 HAS 

ScLENOCENTRIC UNIT VECTORS 
WX - 3.3186186-02 WY 
QX 7,2484939- 01 QY 

4. 2730023- 01 
-6.1210096-01 

wz 
QZ 

•••••• CSM I MOON Rff. /PHASE 52- 1'6 
MEAN-OF-EPOCH 1971 

• 762500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO Ek /H R J 

RXYZ 
RDXYZ 

- .45780670007625828•001 
.61513188638898868+000 

SELENOCENTRIC 
XL - t.5766558+04 YL 
RL 1.5809603+04 DE:L 

SELENOGRAPHIC 
XS 8.0591455+03 

ALTS l.4871110+04 
LTS - 2 . 5322924-0l 
L HJ l. 7675634+02 

TRAL T l ,4871869+04 

vs 
LATS 

LNS 
LAN 

RPALT 

7.1787137+02 ZL 
3,3310605+00 RAL 

-1.3597273+04 ZS 
l,1904960+00 LONS 
7,8741169+01 LTE 

-3,7833486+01 LAP 
7. 5107950+01 

-9,0350053-01 PX 6 , 8810755-01 PY 6.6539230-01 PZ 
-3 , 1611034- 0l SXO -3,Sl82469-02 SYD -9.0385970-0l SZD 

2.894l:;JG.i: - Ol. 
-4.2603090- 01 

4 FEB. L97lt HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

UAVS, 4 HRS . , 14 MINS., 59. 9 99 SECS. G.F.T • RAGR .14227~2690.HoOO+JOJ 

.20844518620130269+000 

.52834614556949395-001 

9.1862061+02 
l. 7739305•02 

3,2846948+02 
-5.9344648+01 
-6,7389304+00 
-3. 7980572+08 

DXL 
VL 

DXS 
VRS 
LNE 

DR 

.26673587383C87703+QQQ 

.23823150501356291-002 

3 , 5755801+03 DYL 
3.5887717+03 PTHL 

- 2 . 475%90+03 DYS 
3.6344785+03 PTR 
6,5724242+00 DSMP 

-3,5510950+03 VT 

3.0711202+02 DlL 
-8.1690370+01 AZL 

2 . 6602356+03 DZS 
- 7 , 7703246+01 AZR 

9,3756544-01 RSMP 
7.7405312+02 SEASV 

1. 384 7b<14+0l 
-e.4BJ37Dl .. Ol 

-4.645~244+01 

-8.7976585+01 
7 . 22630!>6+0i 

-4. 807929 3+J l 

1 

•• 

( 

( 

( 



..,. 

( 

~ 

GEOCENTRIC 
X 6.0314505+04 Y 
R 2.0111121+05 DEC 

GEOGRAPHIC 
XG 3.4615132+04 VG 
ALT 1.9166962+05 LAT 

HRTH- ~OON PLANE 
XMP 6.3661442+03 
RMP 1.5809603+04 
XME -2.0058990+05 
DIA 5.2213364+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 9.6081C62+04 YM 
RM 2.06Q5665+05 DEM 

XSUN 5,5652325+01 YSUN 

1. 6049301+05 
206626462+01 RA 

- l ,16D8543+05 ZG 
2. 6829109+01 LON 

-1,4406623+04 ZMP 
4.8599092+00 RAMP 

- 1.4408824+04 ZME 
-5, 11421 62+ 01 DOA 

1 .5911520+05 ZM 
2.5728321+01 RAM 

-5,2D65 816+01 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS -3,0124241+03 ECCS 1.32965 59+0 0 INCS 

265 

9 , 07 59422+0 4 
6.3415539+01 

DX 6.9336791+02 DY l .8926H2+03 Dl 6.6854755+02 
V 2.1236213+03 PTH 7.9637962+01 Al l.4355279+02 

9.0759423+04 
2 .8 114027+02 

DXG -7. 7409843+04 DYG -1.7285029+04 OZG 6.6850771+02 
VE 1.9318995+04 PTE 1.5091362+00 AZE -9.0222lb7+01 

1 .3393855+03 DXMP 
- 6 .6 161076+01 VMP 

1.3393861+03 DXME 
2.6006843+00 LOA 

8,98408D2+04 DXM 
5.8979338+01 LOH 

-2.2576956+07 RAS 

- 1 . 9030966+03 DYMP 
3.5887717+03 PTMP 

-2. 07 32143+03 OYME 
2.5517675+01 DRP 

-2. 8822122+03 OYM 
2.7610401+02 VM 

- 4.2990526+01 LOS 

3.0251536+03' DZMP 
-8.1690310+01 AZHP 
-3,2457625+02 OlME 
-5.2060359+00 LRP 

1.5855192+03 OZM 
3.3540498+03 ARGM 
1.7473420+02 DES 

-3.2 550224+02 
- 9.2734413+01 
-3.2550223+02 

1.6420679+02 

6 • 546998 5+0 L 
6. 8226722+01 

- 1.6471771+01 

VHS 3,0454146+03 RNMPS 5.3251062+01 APMPS 
1. 5462851+02 RANS 
2.4907506+02 INMPS 

-2. 1703169+02 SLRS 

-1.7 555103+02 APFS 
1. 7442525+02 APOS 
2.3595752+03 PERS 

1.3757263+02 RPS 
- 7.1576921+03 TFPS 

1 . 0698912+01 MTAS 

1.0128428+03 
B.2700lbb+Ot 
1.3877038+02 TAS - 1 ,2911696+02 EAS - l.2674155+02 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX -3.3193371-02 WY 
QX 7.2429327-0 1 QY 

4.2119794-01 
-6.1267164-01 

wz 
QZ 

•••••• CSM I MOON REF, /PHASE 52- 61 
MEAN- OF-EPOCH 1971 

.765000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND CR/HR I 

RXYZ 
RDXYZ 

-.442 39066348810508+001 
.61818454803430014+000 

SELENOCENTR IC 
XL -1.5235641+04 YL 
RL l .5282498+D4 DECL 

SELENCGRAPHIC 
XS 7.6921494+03 

AL TS l, 4344 00 4+04 
LTS -2.5292 138- 01 
LIN l, 7616188 +02 

TRALT l .4344763+04 

GEOCENTRIC 
x 8.0418225+04 
R 2.O142042+05 

GEOGRAPHIC 

VS 
LATS 

LNS 
LAN 

RPALT 

y 

DEC 

XG 2. 3122140+04 VG 
ALT 1.9791884+05 LU 

EARTH-MOON PLANE 
XMP 6 . 0508945+03 
RMP l. 528249 8+04 
XME -2, 0093095+05 
DIA 5.2278894+0D 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LI A 

XM 9.5653865+04 YM 
RM 2,0698184+05 DEM 

XSUN 5.5862873+01 YSUN 

7.6325874+02 ZL 
3. 4534136+00 RAL 

- 1. 3201249+04 
1.2055679+00 
7. 8614556+ 01 

-3. 7932668+01 
7.2946304+01 

1.6077284+05 
2.6813430•01 

ZS 
LONS 

LTE 
LAP 

l 
RA 

- 1. 7827039+05 ZG 
2,6816072+01 LON 

- l,3974D68+04 ZMP 
4,8461106+00 RAMP 

-1. 3974D67+04 ZME 
-5,1291477+01 DOA 

l .6000958+05 ZM 
2.5754681+01 RAM 

-5.2056508+D7 zsu~ 

SELENDCENTRIC OSCULATING ELEMENTS 
SMAS -3 .0717688+03 ECCS 1.3290225+00 INCS 

-9. 03 5486 4- 0l PX 608869251 - 01 PY 
-3. 1627937- 01 SXO -4.0581934- 02 SYD 

•• 6493257-01 PZ 
- 9.0387129- 01 szo 

2. 8907995-01 
-4. 2586248-01 

FEB. 1971, HRS., 49 MINS . , 60.000 SECS . G.M.T. USNM USFT I StC 

OAYS, 4 HRS., 29 MINS., 59.999 SECS. G.E.T. RAGR o l4603553518068l+JJ3 

.22162412201255990+000 
. 52593727270309538 - 001 

9.2057108+02 DXL 
1.1713206+02 VL 

3.2153728•02 
- 5.9769408+01 
-6.7 365076+00 
- 3.7980572+08 

9.08S8oes+o4 
6.34258el+Ol 

DXS 
VRS 
LNE 

DR 

DX 
v 

.26730222069944218+000 
• 214 583 73295862701- 002 

3.5933243+03 DYL 3.0511181+02 DZL 
3.6063271+03 PTHL' - 8.1454172+01 AZL 

-2.4 713467+03 DYS 
3.6511839+03 PTR 
6.5734517'+00 DSMP 

-3, 5662871+03 VT 

1.0?30431+02 DY 
2.1198509+03 PTH 

2.6872641+03 DZS 
-1.1620266+01 AZR 

8.3659017-01 RSMP 
7 . 8271613+02 SEASV 

l .'884958l+D3 DZ 
7 . 9195780+01 AZ 

1.2473119+01 
-6.4855lb7+01 

- 4.6914041+01 
-B.794089b+Ol 
7.2136313+01 

-4. 8 377070+0 l 

6 . 6364283+0 2 
l.4581840+J2 

9 ·. 08 58 085+04 
2 . 11 39 034+02 

DXG - 7.8521109+04 DYG -1.2203681~04 DlG 6.63625J9+02 
VE 7.9466566+04 PTE 1.5044095+00 AZE - 9 . 0224139+ 01 

l .291D620+03 DXMP 
-6.6586963+ 01 VMP 

l .2910629+03 DXME 
2,6130011+00 LOA 

8.9937515+04 DXM 
509128981+01 LOM 

-2.25 72894+01 RAS 

-1.9 023600 +03 DYMP 
3.6063211+03 PTMP 

-2. 0124239+03 CYME 
2.5306812+01 DRP 

-2.8 860201+03 DYM 
2.7309344+02 VM 

-4.2 919988+01 LOS 

3.0462549+03 DZMP 
- 8,1454164+01 AZMP 
- 3.0310784+02 DZME 
-5.2121253+00 LRP 

1·5192463+03 DZM 
3.3536114+03 ARGM 
1.1098447+02 DES 

-3.2703644+02 
- 9.2764801+ 01 
-3.2703643+02 

1.6408640+0 < 

6.5116971+02 
6 . 8364087+01 

- l .6468698+01 

VHS 3,0457298+03 RNMPS 5.3167094+01 APMPS 
l. 5463442+02 RANS 
2.4917125+02 INMPS 

-2.0865 746+02 SLRS 

-1.7555511+02 APFS 
l. 7442231+02 APOS 
2.3538992+03 PERS 

1.3161142+02 RPS 
-7.1542188+03 TFPS 

1.0695486+01 MTAS 

l o0 l0o81L+J3 
8.2699l't7+01 
1 .388015 5+02 TAS - 1.2953419+02 EAS -1.2511722+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3200481-02 WY 
QX 7,2377758-01 QY 

4. 2110393-01 
-6. 1319950-0 1 

wz 
Ql 

****** CSM I MOON REF, /PHASE 52- 68 
MEAN- OF - EPOCH 1911 

.76 7500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYl 
ROXVZ 

-.42689570481563437+001 
.62144945102210682+0 00 

S ELENOCENTRI C 
XL - 1.4702004+04 YL 
RL 1.4753072+04 DECL 

SELENOGR APHI C 
XS 7 ,3270081+03 

ALTS 1.3814578+04 
LTS -2.5261323-01 
LIN 1.7676695+02 

TRALT 1 .38 15338+04 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

X 8.0524101+04 Y 
R 2.0112n8+05 DEC 

GEOGRAPHIC 
XG 1.1430315+04 VG 
ALT 1. 9828769+05 LAT 

EARTH-~CON PLANE 

8. 0843002+02 ZL 
3.5842701+00 RAL 

- 1. 2801139+04 
1 .22 16399+00 
7 . 8487944+01 

- 3. 8034565+0 1 
7 . 0961609+01 

ZS 
LONS 

LTE 
LAP 

1. 6105147+05 l 
2.6800258+01 RA 

- 1,1969711 +05 ZG 
2, 6802895+ 01 LON 

-9.0Jo9280-0l PX 6,8923390- 01 PY 6.64506D6-0l PZ 2.8870973-ill 
-3. 1643642- 01 SXD - 4.1872159-02 SYD - 9,0389161-01 SZO -4.257U6b9-ill 

FEB, l97lt HRS., 4 MINS., 60 . 000 SECS. G.M.T. USNM USFT I sioc 

DAYS, 4 HRS ., 44 MINS . , 59.999 secs. G.E. T. RAGR ,l497958025~~7bZ+003 

.23474030946019744+000 

.52331928440981514-001 

9,2231071+02 DXL 
1.1685260+02 VL 

3.1453583+02 
-0.0214404+01 
- 6. 7340462+00 
-3. 7980572+08 

oxs 
VRS 
LNE 

DR 

.26180136768521598+000 

.l892244923Q531689-002 

3.6123023+03 DYL 
3.6251042+03 PTHL 

-2.46 11369+03 DYS 
3.6691252+03 PTR 
6 .5144460+00 DSMP 

-3.5824418+03 VT 

3 .0419006+02 DZL 
-8.1201132+01 All 

2.1154132+03 ozs 
-7.1520906+01 AZR 

8.3561503-01 RSMP 
7.9283685+02 SEASV 

l.09990bl+Ol 
-6. 4877782+0 l 

-4. 7399347+01 
-8.7904879+ill 

7.2009604+01 
-4.8695050+0 1 

9.0956016+04 
6.3435413+01 

DX 7.2249248+02 DY 1·8111567+03 DZ 6.5863620+02 

9.0956014+04 
2 .1363961+02 

V 2.1164862+03 PTH 7.9948351+01 Al l' .4845551+02 

OXG -1.9299754+04 OYG -7,0502952+03 DlG 6.5863913+02 
VE 1.9615213+04 PlE l .4999282+00 Alf -9.022b744+Cl 



XMP 
RMP 
XME 
DIA 

5.7361833+01 VMP 
l .4753072+04 DEMP 

- 2. 0127084+05 VME 
5.2284050+00 LIA 

PLANETARY COORDINATES 
XM 9.5226104+04 VM 
RM 2.0700703+05 DEM 

XSUN 5.5873420+07 VSUN 

- l,3535344+04 ZMP 
4.8311743+00 RAMP 

-1.3535344+04 ZME 
-5.7440215+01 DOA 

l.60 24 304+05 ZM 
2.5780881+01 RAM 

-5.2047139+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0711190+0 3 ECCS 1.3284459+00 INCS 

266 

1.24 25040+03 OXM P 
-6.70 33 110+01 VMP 

1 .2425032+03 DXME 
2.6242933+00 LOA 

9.00 33705+04 OXM 
5.9278657+01 LOM 

-2.25<0832+07 RAS 

-1.90 1%49 +03 OVMP 
3.62 51042+03 PHIP 

-2.0 71 9146+0 3 OV ME 
2.5101961+01 OPP 

-2.8898098+03 DVM 
2.6948285+02 VM 

-4 . 2969449+01 LOS 

3.06853 17+0 3 OZMP 
-8. 120 11 26+0 1 AZMP 
-2.8046459+02 DZME 
-5.2 177243+00 LRP 

l. 57 2Q666+03 OZM 
3 .35 33056+03 ARGM 
l. 67234 75+0 2 DES 

-3. 286 0 949+02 
-9 .z'790~ 89+0l 
-3.2 866949+0 2 
l. 6390932+02 

b.47b3714+Dl 
6. 85014ll+Ol 

- 1.646502'++ 01 

VH S 3.0460520+03 RNMPS 5.3078444+01 APMP S 
TA S -l .2926586+02 EAS - l.2343166+02 MAS 

1.5463982+02 RANS 
2.4925942+02 I NMPS 

-2 .00 27398+0 2 SLPS 

- 1.7 555328+02 APFS 
l . 744 1959+02 APOS 
2.348695 1 +03 PERS 

1 .3 765884+0 2 RPS 
- 7.1509345+0 3 TFPS 

1.069 2093+ 01 MTAS 

1.008696 5+0.J 
8.269dl89+0l 
l. 3882996+0< 

SELENOCENTRIC UNIT VECTORS 
WX -3.3207485- 02 WV 
QX 7.2330110-01 QV 

4.2701788-01 
-6 .1368652-01 

wz 
QZ 

•••*** CSM I MOON REF. /PHA SE 52- 69 
MEAN-OF-EPOCH 19 71 

• 770000000000000+002 HRS. FROM LAUNCH 

RES TART COORD INATES I F.R . ANO ER/HR I 

RX VZ 
ROXVZ 

-.4 1131 62 1764859954+00 1 
.62495 1259380940 17+ 000 

SELENDC ENTRIC 
XL -l.4 165457 +04 YL 
RL 1. 422 1176+04 DECL 

SELE NOG R AP H IC 
XS 6 . 9618 568+03 

ALTS 1. 3282;83+04 
LTS -2.5230523-0 1 
LIN 1. 767715 5+02 

TRAL T l . 3283442+04 

GEOCEN TR l C 

v s 
LATS 

LNS 
LAN 

P PA L T 

x 8.0 632327+04 v 
R 2.020378 1+05 DEC 

GEOGRAPH IC 
XG -3.5252243+02 VG 
ALT l. 9859622+05 LAT 

EARTH-~OON PLANE 
XMP 5. 4225675+03 
RMP l .422 117 6+04 
XME -2.0160%3+05 
DI A 5.2288863+00 

PLANE TA RY COORD I NA TES 

VM P 
DEMP 
VME 

LIA 

XM 9.4 797184+04 YM 
RM 2.070 32 19+05 OEM 

XS UN 5 .5883164+07 VSUN 

8.5336526+02 lL 
3.72462 13+00 RA L 

-1.2396768+04 ZS 
1 .23 882 77+0 0 LONS 
7.8361331+01 LTE 

-3 .81 39 111+01 LAP 
b.Q lit6 31 7+01 

1.61 32893+05 z 
2.6 7 86937+0 1 RA 

- 1. 8035650+05 ZG 
2.6789569+0 1 LON 

- 1. 3092468+04 ZMP 
4.8149542+00 RAM P 

-1.3092468+04 ZME 
-5. 7588355+0 1 DOA 

l.6047556+05 l~, 

2.580692 3+01 RAM 
-5.2037 768+07 ZS UN 

SELENOCENTR!C OS CULATIN G ELEMENT S 
SMAS -3.0 704 75 7+03 ECCS l .3279235+00 ! NCS 

-9.03 63323-01 PX 
-3. 1 6 50212-0 1 sxa 

6.8973374-01 PV 6,6411180-01 Pl 
-4.3057367- 02 svo -9.0390361-0 1 szo 

2. B84b35l-Jl 
-4. 2556:'.);;,4-0i 

FEB. 1971 , HRS., 19 MINS., 60.000 SECS . G.M.T. USNM USFT I StC 

DAVS, 4 HRS., 59 MINS •• 59.999 secs. G.E.T • RAGP . l 535560692oo844+0u3 

.24778795992798480+000 

.5204457 9763479131-001 

Q.2382366+02 DX L 
1.765525 1+02 VL 

3.0746093+02 
-6.0682024+0 1 
-6.7315466+00 
-3. 7980572+08 

oxs 
VR S 
LNE 

DR 

. 268246 660206 7208 1+ 000 

.l6184359826058074-C02 

3.6326573+03 UYL 
3,6452442+03 PTHL 

-2.4633822+03 ovs 
3.6884425+03 PTR 
6.5754061+00 OSMP 

-3.5996599+03 VT 

3, 02 5 1978+02 DZL 
-8 .0929422+0 1 AZL 

2.7448244+03 DZS 
- 7 . 740 3347+0 1 AZR 

e .3463931-01 RSMP 
8.0439849+02 SEASV 

9 .10 53 195+04 
6.3444079+01 

OX 7.3 9 07559+02 DV l .8692000+03 DZ 
V 2.1135790+03 PTH 8.009 1672+0 1 AZ 

9.1053194+04 
2.698880 1+02 

OXG - 7.974 122Q+04 OVG - l.6465293+03 DZG 
VE 7.9765284+04 PTE l .4957083+00 AZE 

l. l 9369l 0+03 OX"P 
-6.750 1904+01 VMP 

1,1936971+03 OXME 
2. 6 346005+00 LOA 

Q.0 129 372+04 OXM 
5,9428365+0 1 LOM 
-2.2~64 768+0 7 RAS 

-1.90 19398+03 DY"P 
3.6452442+03 PTMP 

-2 , 07 17747+03 OVM E 
2.4902920+01 DRP 

-2.8 93 5817+03 DYM 
2.6587230+02 VM 

- 4.295€9 12 +01 LOS 

3.092 1284+03 DZMP 
-B.09294 14+0 1 AZMP 
-2 .5650205+02 DZME 
-5.22285 11 +00 LRP 

1. 5666802+03 DZM 
3.3529344+03 ARGM 
1 .6348502+02 DE5 

9 .407<t907+00 
-6 .490l89l+J l 

-4.79l:iJb 3+0 l 
-B.78btjb42+Jl 

7.1&8,2:92bt.Jl 
-4.9035oO~tOl 

6 . 53509b.H02 
1. 5 131588+0< 

6.535b75o +02 
-9.02293 19+01 

-3.3041267+02 
-S.262915 1• 01 
-3.304 .i2b !>+02 

1. 637304 7+0 2 

6 .44lU.2l4+ 02 
t.Bo3d724+~1 

- 1 • 6464'.':548• 0 J. 

VHS 3.04637 11+03 RN MP S 5 . 2985335 +0 1 APMPS 
1. 54 64475+02 RANS 
2.4933995+02 INMP S 

- 1 .9 188 72 1+02 SLRS 

-1.7555155+02 APFS 
l.744 17 08+02 APCS 
2.3439424+03 Pl'~S 

1.3769698 +02 RPS 
- 7.1 4 78325+03 TFP S 

l .0~88733+01 MTAS 

l.0068&ll+~3 
B.2b9 73.i9+J l 
l.38&5574+0l TAS - 1.289716 9+02 EAS - 1 .21 68037+02 MAS 

SELENOCENrnrc U~IT VECTORS 
WX -3.3214353-02 WV 
QX 7.2286257-01 QV 

4. 2693944-0 1 
-6. 141 3374-0 1 

wz 
Ql 

* •• *** CSM I MOON REF. /PHA SE 52- 70 
MEAN-OF-EPOCH 1971 

.772500000000000+002 HRS . FRUM LAUNCH 

RESTART COOR DINATES I ER ANO ERI H• I 

RXVZ 
ROXVZ 

-.39564592992734795+001 
.628 71 86 63 29208868+00 0 

SELENOCENTRIC 
XL -1.3625783+04 VL 
RL 1. 3686644+04 DEC L 

SELENGGRAPHIC 
XS 6.5972 253+03 

ALTS 1.2 748 150+04 
LT S -2.5 1Q9694-0 l 
LI N 1. 7677571+02 

TRA L T 1. 2748 'IOQ+04 

GEOCENTR IC 

VS 
LATS 

LN S 
LA N 

RPA L T 

8.0 74 3 12 3+04 v 
2. 0234609+05 DEC 

GECGRAPH IC 
xG -1.2 17 5576+04 VG 
ALT 1, 9890450+05 LAT 

EAR TH-~ OON PLANE 
XMP 5. 109999 4+ 03 
RMP 1. 3686644 +04 
XME -2,0 194734+05 
DI A 5.2293333+00 

PLANETARY COORD INAT ES 

VMP 
DEMP 
VME 

LIA 

XM 9.4368906+04 VM 
RM 2.070 5734+05 D~M 

XSUN 5, 5894 507+07 V SUN 

8,980401 1+ 02 ZL 
3. 87 56205+00 RAL 

- 1.19 67938+ 04 ZS 
1.2572654+00 LON S 
7.8234720+01 LH 

-3.8246244+01 LAP 
b. 74<i29S8+0 1 

1. 6 160519+05 l 
2. 6773450+01 RA 

-1.8024274+05 ZG 
2 .6776077+01 LON 

- l. 2645235+04 ZMP 
4.7972776+00 RAMP 

-1·2645236+04 ZME 
-5 .77 35909+0 1 ODA 

1 .60 70715+05 ZM 
2,5d32804+0l RAM 

-5.2 028396+0 7 ZS UN 

-9.0307004-0 1 PX 6.90 19306-0 1 PV 
-3. 1071662-01 sx a -4.4 l410f9-02 svo 

6.6 37487 8-0 1 PZ 
-9.039 1325-0 1 szo 

2 . 882<048- 0 1 
-4 . 2543 l.'l3-0i 

4 F EB. 1971, l HRS., 34 MINS., eo.ooo secs . G.M.T. USNM USFT I StL 

DA YS.t HRS., 14 MINS., 59.999 SECS. G.~. T. PAG R . l 573 16336uu•9<5+J03 

.2607600 0ll 50564Q4 +00 0 

.5 17 26009 161975279-00 1 
• 2686 1459 1600422 92+000 
• 13206 71 5 150426 l 30-002 

9.2509060+02 OXL 
1 .762292 3+02 VL 

3.0030768+02 
-5. 117 5045+01 
->.72900 63+ 00 
-3.79d0572+08 

ox s 
VR S 
LNE 

OR 

3.6545 56 1+03 DV L 
3.t669115+03 PTHL 

-2.4601310+03 DVS 
3.70q2q9lt03 PTR 
6.5763335+00 DSMP 

-3.6180 579+03 VT 

9.1149605+04 
6.3451819+01 

ox 7.5722057+02 ov 
V 2.1111907+03 PTH 

9. 1149604+04 
2 .6613548+02 

OXG - 7,9842409+04 OVG 
VE 7.9 916794+04 PTE 

1 . 1446208 +03 OXMP 
-6. 7 996132+0 1 VM P 

1 .14462 17+03 OXME 
2.6439645+00 LOA 

9.0224515+04 OXM 
5·957810 2+0 1 LOM 

-2 . 2500 704+07 RAS 

- l.9 n3 164+03 CYMP 
3.6669115+03 PTMP 

-2.0720358 +0 3 OVME 
2.4709462+01 DRP 

-2.8973355+03 OVM 
2.62261 76 +0 2 VM 

- 4.29483 75+01 LOS 

3 .0066803+02 OZL 
-8.0636935+01 AZL 

2. 775 6633+03 oz s 
- 7 . 726 55 18+01 AZR 

8.3366393-0 1 RSMP 
8.1765280+ 0 2 SEASV 

7.676b73d+OO 
-6. 4927H3t>+J l 

-4.E467l49+0l 
-& . 783t::.l 33 +0 l 

7. l 75ot.bU+0 l 
-4.940i:>l8+0l 

l.8610552+03 DZ ~.482414<t+U, 
8 .02204 3 1+01 AZ l.5449Ji.3+J< 

3.3856984+03 OlG 6.4842~£4+0 2 
l.4 9 17 662+00 AZE -9.023~181+~1 

3. 117214 0+03 OZMP 
-8 .0636925+0 1 AZMP 
-2.3 105119+ 02 OZME 
-5.22 75260+00 LRP 

l .5603872+03 DZM 
3.3525638+03 ARGM 
1 .5973 529+02 DES 

-3.3227896+0, 
-9.286 ..> 5 7 0::+01 
-3.3227•95+0< 
l. 63564 7 J•O(:: 

6.4050477+ 02 
6. 877:>99~ + .Jl 

-l .6459472+01 

, 

( 

4 

( 



( 

( 

v 
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SEL!NOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0698391+03 ECCS 1.3274529+00 INCS 

VHS 3.0466870+03 RNMPS 5.2887990+01 APMPS 
1.5464921+02 RANS 
2. 4941316+02 I NHPS 

- 1.8349716+02 SLRS 

- 1 .755 4992+02 APFS 
1. 74H478+02 APOS 
2.3396204+03 PERS 

1.3773195+02 RPS 
-7.1449059+03 TFPS 

1.0685409+01 "TAS 

1.00522 78•03 
8 . 2690507+0 I 
1.3887900+02 TAS -1.2864902+02 EAS -1,1985820+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3221055-02 WY 
QX 7.2246069-01 QY 

•• 2686827-01 
-6, 14 5427'- O I 

wz 
QZ 

•••••• CSM I MOON REF, /PHASE 52- 71 
MEAN-OF - EPOCH 1971 

,775000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR ·1 

RXYZ 
RDXYl 

-. 37987779233593772+001 
.6327853i648491379+000 

SEL ENOCENTR IC 
XL -1,3082739+04 YL 
RL 1.3149291+04 DECL 

SELENOGRAPHIC 
XS 6,2330349+03 

ALTS 1.2210797+04 
LTS -2.5168926-01 
LIN 1 . 7677947+02 

TRAL T 1.2211556+04 

GEOCENTRIC 

VS 
LA T-5 

LNS 
LAN 

RPALT 

x 8.0856735+04 y 
R 2.0265417+05 DEC 

GEOGRAPHIC 
XG -2, 3988 304+04 VG 
ALT 1.9921257+05 LAT 

EARTH-MOON PLANE 
XMP 4.7984273+03 
RMP !.3149291+04 
XME -2,0228404+05 
DIA 5.2297476+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

L!A 

XM 9.39 39474+04 YM 
RM 2.0708247+05 DEM 

XSUN 5.5905048+07 YSUN 

9.4242477+02 lL 
4,0386201+00 RAL 

-1. 1574422+04 
1.2771095+00 
7.8108109+01 

-3.8355 897+01 
6.5994209+01 

ZS 
LONS 

LTE 
LAP 

1.6188024+05 l 
2.6759782+01 RA 

- 1,7935323+05 ZG 
2.6762404+01 LON 

- 1.2193415+04 ZMP 
4,7779391+00 RAMP 

- 1.2193415+04 ZME 
-5, 7882868+01 DOA 

1.6093781+05 ZM 
2.5858528+01 RAM 

-5,2019021+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS - 3.0692096+03 ECCS 1.3270318+00 INCS 

-9.0370341•01 PX 6,9061345-01 PY 6,6341596-01 Pl 
-3. 1684035-01 SXO -4.5127265-02 SYO -9.0392099-0l SZO 

2.8797979- UI 
-4.253 1212-01 

FEB, 1971, HRS., 49 MINS., 60.000 secs. G.M.T. USNM · USFT I St~ 

DAYS, HRS ., 29 MINS . , 59,999 SECS, G,E.T. RAGR • 1610 76602 753006+00 3 

.27364778469392 454+000 

.51369224545410468-001 
• 26890462 384520422+000 
,99440767518143235-003 

9.2608965+02 OXL 
1 . 7567977+02 VL 

2. 9 307034+02 
-6.1696733+01 
-6. 7264320+00 
- l .466762 l+Ol 

DXS 
VRS 
LNE 

DR 

3.6781944+03 DYL 
3.6902988+03 PTHL 

-2,4574382+03 DYS 
3. 7318862+03 PTR 
6.5772277+00 OSMP 

-3.6377701+03 VT 

9. l 24522 3+04 
6. 3 45856 3+01 

OX 7. 7712309+0 2 DY 
V 2,1093952+03 PTH 

9.1245220+04 
2.6238196+02 

OXG - 7.9601637+04 DYG 
VE 8.0070030+04 PTE 

1.0952591+03 DXMP 
-6.85190~5+01 VMP 

1.0952606+03 OXME 
2.6524247+00 LOA 

9.0319134+04 OXM 
5.9727871+01 LOM 

-2,2556639+07 RAS 

-1.9031296+03 DYHP 
3.6902988+03 PTMP 

-2,0727331+03 DYME 
2,4521383+01 ORP 

-2.9010713+03 DYM 
2.5865126+02 VM 

-4,2 937637+01 LOS 

2.9859414+02 DZL 
-8.0321210+01 AZL 

2.8081249+03 ozs 
- 7.7104971+01 AZR 

8.3268824-01 RSMP 
8.3282837+02 SEASV 

l.8526817+03 oz 
8.0327715+01 AZ 

8.6241222+03 OlG 
1,4881217+00 AZE 

3.1439876+03 DZMP 
-8.0321203+01 AZMP 
-2.0391305+02 OZME 
-5.2317668+00 LRP 

1.5540876+03 DZM 
3,3521938+03 ARGM 
1,5598556+02 DES 

5. 7601984+00 
-6. 49500;2+01 

-4,90buOl4+0 l 
-8. 7796l9d+O I 

7.1629667+01 
-4. 979ooH+O I 

6.4280524+02 
1.5802105+02 

6.4285003+02 
-9. 0235423+01 

-3.3428353+0.: 
-9.2899840+01 
-3.342o3B+02 

1 .6339 700+02 

6.3702504+02 
6,89U235+01 

-1.6450395+0 1 

VHS 3.0469995+03 RNMPS 5.2786619+01 APMPS 
1.5465324+02 RANS 
2.4947938+02 !NMPS 

- 1.75 10371+02 SLRS 

-1 ,7554839+02 APFS 
1. 7441267+02 APOS 
2.33~7094+03 PEPS 

1.3776385+02 RPS 
-7.1421481+03 TFPS 

1 , 0682122+01 MTAS 

1.0037.:91+03 
8 . 2695775•Jl 
1.3889983+02 TAS - 1.2829469+02 EAS - 1 . 1795951+02 HAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3227563-02 WY 
QX 7.2209419-01 QY 

4.2680406-01 
-6.1491480-01 

Wl 
QZ 

•••••• CSH I MOON REF. /PHASE 52- 72 
HEAN-OF-EPOCH 1971 

,777500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.36400384068406301+001 
. 63719098982Q46904+000 

SELENOCENTRIC 
XL -1.2536050+04 YL 
RL 1.2608911+04 DECL 

SELENCGRAPHIC 
XS 5.8691978+03 

ALTS 1.1670418+04 
LTS -2.5138083-01 
LIN 1.7678282+02 

TRAL T 1.1671177+04 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 8.0973438+04 y 
R 2.0296212+05 DEC 

GEOGRAPHIC 
XG -3. 5740021+04 VG 
ALT l.9952053+05 LAT 

EARTH-MOON PLANE 
XMP 4,4877945+03 
RHP l, 2608 911 +04 
XHE - 2,0261979+05 
D!A 5,2301263+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XH 9,3509488+04 YM 
RM 2.0710756+05 DEM 

XSUN 5.5915587+07 YSUN 

9.6648277+02 ZL 
4.2152156+00 RAL 

- 1.1155963+04 
1.2985439+00 
7 . 7961499+01 

-3. 8466002+01 
6 .46 42632+01 

l.6215402+05 

ZS 
LONS 

LTE 
LAP 

2.b7459l6 ... 0l RA 

-l, 7768670+05 ZG 
2,6748533+01 LON 

-1.1736741+04 ZHP 
4. 7566924+00 RAMP 

- 1.1736741+04 ZME 
-5.8029253+01 DOA 

l, 6116 7 54+05 l M 
2,5684090+01 RAM 

-5.2009645+07 l SUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0685874+03 ECCS 1.3266576+00 INCS 

-9;0373349-01 PX 6.909%17-01 PY 6.6311231-01 PZ 208770061-01 
-4, 2520.i't't-Ol -3.1695358-01 SXO -4. 6019621-02 SYO -9.0392700-01 SZO 

FEB, 1971, HRS ., MINS •• 60.000 SECS. G.M,T .• USNM USFT I SEC 

DAYS, HRS., 44 MINS,, 59.999 secs. G,E,T. RAGR .164836869496087+003 

.26644071044415482+000 

.50965530881575706-001 
• 2691089 5 ~ 880186 89+000 
. 63407336866978060-003 

9.2679337+02 DXL 
1,7550057+02 VL 

2.8574221+02 
-6.2250958+01 
-6. 7238172•00 
-2.2603392+0 1 

DxS 
YRS 
LNE 

DR 

3.7038032+03 DYL 
3, 71563 37+03 PTHL 

-2.4553665+03 DYS 
3. 7564300+03 PTR 
6.5780885+00 DSMP 

-3.6589520+03 VT 

9.1340021+04 
6,3464233+01 

OX 7.9901412+02 DY 
V 2.1082813+03 PTH 

9. l 340018+04 
2.5862737+02 

DXG -7.9016692+04 OYG 
VE 8.0225261+04 PTE 

1 , 0455891+03 DXMP 
- 6,9074574+01 VMP 

1.045589!+03 OXME 
2,6600248+00 LOA 

9.0413229+04 OXM 
5.9877671+01 LOM 

-2.2552574+07 RAS 

- 1.9044182+03 OYMP 
3o 7156337+03 PTMP 

-2.0739051+03 OYME 
2.4338435+01 DRP 

-2.9047890+03 DYM 
2·5504080+02 VM 

-4,2927300+01 LOS 

2,9624759+02 DZL 
-7.9979353+01 All 

2.8424412+03 DZS 
-7.6918821+01 AZR 

8.3171228-01 RSMP 
8.5019779+02 SEASV 

3.6850814+00 
-6.498o9bb+OI 

- 4. 9702 974+0 I 
-8.1760405+01 

7 .1503086+01 
- 5.0223Ci2 .i+O I 

1.8440289+03 DZ 6.3710862+02 
8.0404559+01 Al 1.6193289+0; 

1.3646745+04 DlG 6,3712595+02 
1.4647949+00 AZE - 9,023tio23+0l 

3.1726651+03 OZMP 
-7.9979350+01 AlMP 
- 1,7485155+02 OZME 
-5,2355995+00 LRP 

1.5477814+03 . DZM 
3.3518244+03 ARGM 
1.5223583+02 DES 

- 3.36'+4'+l7+0l 
-9.2936258•01 
-3.3644415+02 

1.6323214 +02 

6.33482.94+0<: 
6.9050444+~1 

-1.6453320+01 

VHS 300473083+03 RNHPS 5,2681440+01 APMPS 
1•5465685+02 RANS 
2.4953889+02 INMPS 

- 1.6670680+02 SLRS 

-1. 7554695+02 APFS 
!. H41075+0Z APOS 
2.3321893+03 PERS 

l.3779261+02 RPS 
- 7.1395522+03 TFPS 

1.0678875+01 MTA~ 

1.0023775+03 
8.2695113+01 
lo389ld3b+02 TAS - 1,2790494+02 EAS -1.1597774+02 MAS 

SELENOCENTRIC UNIT VECTORS 
MX -3,3233849-02 WY 
QX 7.2176177- 01 QY 

4.2674645-01 
-6 .15 25180-01 

•••••• CSM I MOON REF . . /PHASE 52- 73 

wz 
QZ 

-9,0376048-01 PX 4,9134313-01 PY 6.6283678-01 PZ 2.8756208-01 
-3.1705683-01 SXO -4.6822421- 02 SYO -9.0393184-01 SZO -4.2510556-01 



~EAN-OF-EPOCH 1971 

• 780000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER / HR I 

RXYl 
RDXYl 

-.3480\5Q20384024ll+OOl 
.04198294137853389+000 

SEL ENOCENTR IC 
XL - 1.1985406+04 YL 
RL l .2005275+04 OECL 

SELENCGRAP HIC 
XS 5.5056175+03 

ALTS l.[126781+04 
LTS -2.5 107270-01 
LIN l . 7078581+02 

TR ALT 1.1127540+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 8. 1093548+04 y 
2. 0327002+05 OEC 

GEOGRAPHIC 
XG -4.73801 17+04 YG 
ALT 1. 9982B42 +05 LAT 

EARTH-~CON PLANE 
XMP 4.1780388+03 
RM P 1.2065275+04 
XME -2.029t;464+05 
DIA 5.2304 768+0 0 

PLANET ARY COORDINATES 

YMP 
DEMP 
YM E 

LIA 

XM 9,3078954+04 YM 
RM 2.0713268+05 OEM 

XSUN 5.5926124+07 YSUN 

1.0 30 1692+03 ZL 
4.4073044+00 RAL 

- 1. 0732267+04 
1. 3217864+00 
7. 7854888+01 

-3.8582480+01 
6.3431001+01 

l.6242650+05 
2.6731834+01 

ZS 
LONS 

L TF. 
LAP 

l 
RA 

- l.7525312+05 ZG 
2.6734446+01 LON 

-l.1274913+04 ZMP 
4.7332374+00 RAMP 

-l.1274913+04 ZME 
-5.8175004+01 DOA 

1.61 39633+05 lM 
2.5909494+01 RAM 

-5.2000268+07 ZSUN 

SELENOC EN TRIC OSCULATING ELEMENTS 
SMAS -3.0679730+03 Ec:s 1.3263 281+00 INCS 

268 

4 FEB. 1971, 

DAYS, 

HR S., 19 MINS., 60.000 SECS, G.M.T. 

HRS., 59 MINS •• 59.999 secs. G.E.T • 

USNM USFT I SEC 

RAGR .168597136239169+003 

.29912573938577620+000 

.50504011512697402-001 
• 269 210 2 51340816 04+000 
.23277165090525598-003 

9.271697H02 DXL 
1.7508739+02 VL 

2. 7831546+02 
-6.28 42326+0 1 
-6. 7 2 116 39+00 

1.2367501+02 

9. 14 3396 7+04 
6.3468738+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

3.7316574+03 DYL 
3.7431870+03 PTHL 

-2.4539872+03 DYS 
3.7831992+03 PTR 
6.5789158+00 OSMP 

-~.68 17854+03 VT 

8.2316861+02 DY 
2.1079572+03 PTH 

9 .1433963+04 
2. 5487160+02 

o·xc - 7.A094770+04 DYG 
VE 8.0382803+04 PTE 

9.9558601+02 DXMP 
-6.9667270+01 VMP 

9 ,9 556676 +02 DXMF 
2. 6668052+00 LOA 

9.050 6798+04 DXM 
6 .0027500+0 1 LOM 

-2.2548507+07 RAS 

- l .9062251+03 DYMP 
3.7431870+03 PTMP 

- 2.075 5948+03 DYME 
2.4160405+01 DRP 

-2.9084888+03 OYM 
2.5143030+02 VM 

-4.29H765+0l LOS 

2.9356491+01 DlL 
-7.9607940,+0l All 

2.8788893+03 DZS 
- 7.6703676+01 AZR 

8.3073708-01 RSMP 
8.7008767+02 SEASV 

l .e3503.35+03 
8.0439S23+0l 

Dl 
Al 

l. 3530329+00 
-6.5021312+Jl 

-5.0402974+ 0 1 
-0. 1120205+01 

7·1376537+ 0 1 
-5 .0687065+01 

6.312'1iS1•U2 
l ·6625<,<0+b2 

l.9031619+04 DZG 6.3154156+02 
l,4818090+00 AZE -9.0242365+01 

3.2035889+03 OZMP 
-7.9607927+0! AlMP 
-l.4358442+02 DlME 
-5.2390368+00 LRP 

l.5414686+03 DlM 
3.3514556+03 ARGM 
l.4848610+02 DES 

-3.387&163+0< 
-9.297920U+Ol 
-3.387i>lb2+02 

1.6307000+02 

6.299~85;+0-' 
b. 9187b20+;) 1. 

- 1.6450243+01 

VHS 3.0476134+03 RNMPS 5·2572680+01 APMPS 
1.5466007+02 RANS 
2.4959207+02 IN~PS 

-l.5630639+02 SLRS 

-t.7554561+02 APFS 
1.7440902+02 APOS 
2.3290405•03 Prns 

l .378189 5+ 02 RPS 
-7.1371119+03 TFPS 

i.0675668+01 MTAS 

1.0011059+03 
a.2694517+01 
1. 3893.<tb9+G2 TAS -1.2 747528+02 EAS -l.1390539+02 MAS 

SE LENOCEN TRIC UNIT VECTORS 
WX - 3. 3239885-02 WY 
QX 7.2146207-01 QY 

4 .2669510-01 
-0.1555505-0 1 

wz 
QZ 

•••••• CSM I MOON REF. /PHASE 52- 74 
MEAN-OF-EPOCH 1971 

,762500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYl 
RDXYZ 

-.33190100494405733+001 
.04721793003330~15+000 

SELENOCENTRIC 
XL - l.1430450+04 YL 
RL l.l5l812Q+04 DECL 

SELENOGRAPHIC 
XS 5.142 1852+03 

ALTS 1.0579627+04 
LTS -2.5070459-01 
LIN l.7678e44+02 

TRALT 1,050n386+04 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

•PAL T 

8. 1217423+04 y 
2 .0357 7 94+0 5 OEC 

GECGRAPH IC 
XG _,.885d?71+04 VG 
ALT 2 .0013 ~34+95 LAT 

EAR TH-~OON PLANE 
XMP 3.869QQ25 +03 
RMP l.1 5 1~120+04 

XME -2.0328867+03 
DIA 5.2307"35+ 00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 9.2647872+04 YM 
RM 2.0715776+05 OEM 

XSUN 5 .5936;59 +07 YSUN 

1.0734285+03 ZL 
4.6171629+00 RAL 

-l.0302995+04 
1 .3470969+00 
7. 7728279+01 

-3.8699252+01 
6.2352234+01 

ZS 
LONS 

LTE 
LAP 

l.6269 7bl+05 z 
2.6717513+01 RA 

-l.7205373+05 ZG 
2.6720120+01 LON 

-1,0807580+04 lMP 
'+. 7072098+00 Fc:AMP 

-1.0807579+04 ZME 
-5.8320295+01 DOA 

l.6162419+05 lM 
2.5934736+01 RAM 

-5.1991888+07 ZSUN 

StLENOCENTR!C OSCULATING ELEMEN TS 
SMAS -3.0673667+03 ECCS 1.3260409+00 l~S 

-9 .0376449-01 PX 6.9165564-01 PY 6.6258828-01 Pl 2 .873b335-0l 
-3.1715043-01 sxo -4.7539458-02 SYD -9.039356 1-01 SZO -4.250i80l-Oi 

FEB. 1971, 2 HRS •• 34 MINS., 60.0QO secs. G.M.T. USNM USFT I SEC 

DAYS r 6 HRS., 14 MINS., 59.999 SECS. G.E.T. RAGR .1723574029822!>0+003 

.311 68075392279289+00 0 

.4997b81 5465099690-00l 
• U9 2212 l E93 l 760 80+000 

-.2 1812696719773385-003 

9.2717998+02 DXL 
l.7463511+02 VL 

2. 7078075+0 2 
-6. 3476392+0 I 
-6. 7164723+00 

1.2543495+02 

9. 1 52702 1+04 
6.3471975+0 1 

DXS 
VRS 
LNE 

DR 

DX 
v 

3. 7620869+ 03 DYL 
3. 7732836+03 PTHL 

-2.4533824+03 DYS 
3.8125170+03 PTR 
6.5797107+00 DSMP 

-3.7064838+03 VT 

8.4991638+02 DY 
2.l08555e+o3 PTH 

9.1527022+04 
2·5 1114~7•02 

DXG -7.6832659+04 DYG 
VE 8.0543031+04 PTE 

9.452221.0+02 OXMP 
-7.0;02730+01 VMP 

9.4522309+02 DXME 
2.6728065+00 LOA 

9.0~99842+04 OXM 
6.0177360+01 LOM 

-2.25'+44'-0+07 RAS 

-1.908~973+03 OYMP 
3•77326 36 +03 PTMP 

-2.0778493+03 CYME 
2.3987076+01 ORP 

-2.9121705+03 DYM 
2.4781996+02 VM 

-4.2906229+01 LOS 

2.9046560+02 DZL 
-7.9202871+01 AZL 

2.•178043+03 DIS 
-7.6455450+01 AZR 

8.2976084-0l RSMP 
8.9289620+02 SEASV 

l .82561 50+03 
8.0418232+01 

DZ 
Al 

-l.2679077+00 
-6.505•76••01 

-5.1171363+01 
-8.769094b+Ol 

7.1250020+01 
-5. 119370;+01 

•• 25 ld92+J2 
l . 7099251+0 2 

2•4156389+04 DlG 6.2523947+02 
1.4791876+00 AZE -9.024o7b ; +o1 

3,2370396+03 DZMP 
-7.9202~72+01 AlMP 
-t .0977096+02 OZME 
-5.2421007+00 LRP 

l.5351494+03 DZM 
3.3510874+03 ARGM 
1.4473637+02 DES 

-3.4l32152+J< 
-9.3023116+01 
-3.4132:15U+Ut:. 

l .629106 2+02 

6.2639184+0.i 
6.9324765+Jl 

-1 • 644 7 lb 5• 0 l 

VHS 3 . 0479146+03 RNMPS 5,2460518+01 APMPS 
1.5466291+02 RANS 
2.4963924+02 INMPS 

-l.4990246+02 SLRS 

-l. 7554437+02 APFS 
l. 744C746+02 APOS 
2.3262435+03 PERS 

l. 3 784238+02 RPS 
-7.1348204+03 TFPS 

1.0672503+01 MTAS 

t.ao ou o71+ J3 
a. 26939134•01 
1.389 ... 893•02 TAS -l.2700026+02 FAS -l.1173375+02 MAS 

SE LENOCENTR ! C U~IT VECTORS 
WX -3.3245643-02 WY 
OX 7.2119378-01 QY 

4.2bt:4967-0 l 
-6 .1582594-0 1 

Wl -9.0380573-01 PX 
Ql -3. 1723464-01 sxo 

6.9193506-01 PY 6.6236574-01 Pl 2.8 72'>57-ul 
-4.8174568-02 SYO -9.039385 1-01 SZO -4.2494u>O- Ol 

****** CSM I MOCN REF, /PHA SE 52- 75 
MEAN-OF-EPOCH 1971 

• 78500 ·10000000.n+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

kXYl 
RDX Yl 

SE LENOCF.NTRIC 

-.31564986927925627+001 
.65296469985134275+000 

FEB . !97\, HR S., 49 MINS., 60.000 SECS. G.M.T. 

3 DAYS , 6 HRS., 29 MINS., 59.999 SECS. G.e.T • 

.32410370705013769+000 
• 4934816 3004622 96 5-00 l 

.26910415287079267+000 
- • 7 29 54698141300949-003 

USNM USFT I SEC 

RAGR .176117669725331+003 

~ 

( 

'J 

( 

( 



"" 

( 

I, 

~ 

XL 
RL 

-1.0870772+04 YL 
1·09b7154+04 DECL 

SELENOGRAPHIC 
XS 4.77877q3+03 

ALTS 1.0028661+04 
LTS -2.5045bOl-OI 
LIN l. 7679074+02 

TR ALT l.002q420+04 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 8.1345476+04 y 
R 2,0388598+05 DEC 

GEOGRAPHIC 
XG -7.0l24b78+04 VG 
ALT 2.0044437+05 LAT 

EARTH-MOON PLANE 
XMP 3.5608810+03 
RMP l.09~7154+04 

XME -2.0362194+05 
DIA 5.2310795+00 

PLANETARY COORDINATES 

YHP 
OEHP 
YHE 

LIA 

XM q.2216248+04 YM 
RM 2,0718282+05 DEM 

XSUN 5.5947192+07 YSUN 

l.llbl91b•03 ll 
4,8~75476+00 RAL 

-9, 867750b•03 
1. 3747883•00 
7. 7001670+01 

-3.8818238•01 
6 .139892b+O I 

ZS 
LONS 

LTE 
LAP 

l.b29b729•05 l 
2.6702923+01 RA 

-l.b810102+05 ZG 
2.b705525+01 LON 

-1.0334338+04 ZMP 
4.67815b2+00 RAMP 

-1.0334338+04 ZME 
-5.84b4958+01 DOA 

l.bl851ll+05 ZM 
2. 5959820+01 RAH 

-5.1981507+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3 .0667b88+03 ECCS l, 3257937+00 I NCS 

9 . 2677b8l • 02 OXL 
1 , 7413751+02 VL 

2 . 6 312703•02 
- 6,4159903•01 
- 6.7157430+00 

1. 2 503315•02 

oxs 
VRS 
LNE 

DR 
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3.79H911+03 DYL 
3.8063173+03 PTHL 

- 2.4536461•03 DYS 
3,8447744+03 PTR 
6.5804713+00 OSMP 

-3.7332993+03 VT 

9.1619138•04 
6.3473824+01 

DX 8• 7965704+02 DY 
V 2.1102423+03 PTH 

9.1619136+04 
2 . 47 35615•02 

DXG -7.5236421+04 OYG 
VE 8.0706401+04 PTE 

8 . 9446510+02 OXMP 
- 7,0987b92+0l VMP 

8.944b447+02 OXME 
2.6780716+00 LOA 

9,0692361+04 OXM 
6,0327249+01 LOH 

-2 , 2540372+07 RAS 

- 1.q 115859+03 DYMP 
3.8063174+03 PTMP 

-2.0807196+03 OYME 
·2.3818212+01 DRP 

- 2.9158Hl+03 OYM 
2,4420958+02 VM 

-4.2895694+01 LOS 

2.8684631+02 Dll 
-7.8759226+01 All 

2 .9595954•03 
-7.6169245•01 

8.2878554-01 
9.l91113J+02 

ozs 
AlR 

RSMP 
SUSY 

-4.2406413•00 
-6.5103376•01 

-5.2021497•01 
-8. 7657947+01 
7.l 12J536+01 

-5.1749660•01 

1.8156700+03 DZ 6.1860221+02 
8.0322938+01 AZ l.7614729+0l 

2.9199671+04 DZG 6.1877174+02 
1 . 47695•4+00 AZE -9.0251303+01 

3.2734525+03 DlMP 
-7.8759224+01 AlMP 
-7.2995977+01 DlME 
-5.2448106+00 LRP 

1,5288237+03 DZM 
3. 3507198+03 ARGM 
1·4098664+02 DES 

-3.4409319•02 
-9.3070't58+0l 
-3.4409319•02 

1.627537 H020 

6.2284l85+02 
6. 9461880+)1 

-1.6444085•01 

VHS 3.0482117+03 RNHPS 5.234520b+Ol APMPS 
lo54b6540+02 RANS 
2 . 4968070+02 JNMPS 

- 1 . 4149494+02 SLRS 

-1 . 7554322+02 APFS 
1.7440608+02 APOS 
2.3237790+03 PERS 

1,3786320+02 RPS 
-7,1326713+03 TFPS 

1.0669382+01 MTAS 

9. 9913360•02 
8.269:.510•01 
!.389bl20+0l TAS -l.2b47325+02 EAS -1,0945278+02 MAS 

SELENDCENTRIC UNIT VECTORS 
WX -3.3251099-02 WY 
ex 1.2095555-01 cv 

4,2bb0984-0l 
- b.lb0bb07-0I 

wz 
CZ 

•••••• CSM I MOON REF, /PHASE 52- 7b 
MEAN-OF - EPOCH 1971 

• 787500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXYZ 

- . 2992478094l855b40•001 
• b5q 30739525 792 3b7+000 

SELENDCENTRIC 
XL - l.030589b+04 YL 
RL 1.0412041+04 DECL 

SELENCGRAPHIC 
XS 4.4152635+03 

ALTS 9.4735474+03 
LTS - 2,501480b-OI 
LIN l.7b79273+02 

TRALT q.47430bb+03 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 8.147818b+04 y 
R 2.0419422+05 DEC 

GEOGRAPHIC 
XG -8oll30239+04 VG 
ALT 2.00752b2+05 LAT 

EARTH-MOON PLANE 
XMP 3. 2533231+03 
RMP 1.0412041+04 
XME -2.0395454+05 
DIA 5.231334b+OO 

PLANETARY COORDINATES 

VMP 
OEMP 
YME 

LIA 

XM 9, 17 84081+04 YM 
RM 2.0720786+05 OEM 

XSUN 5.5957723+07 YSUN 

1.1583721+03 ZL 
5.1018303+00 RAL 

-9 .4260728+03 
1.4052412+00 
7,74750b3•01 

-3 . 8939353+01 
b,0563995+01 

ZS 
LONS 

LTE 
LAP 

l.632354b+05 l 
2.6688037+01 RA 

- 1.6340867+05 ZG 
2,6690634+01 LON 

- 9,8547134+03 ZMP 
4•6455111+00 RAMP 

- 9.8547133+03 ZME 
-5.8609053+01 DOA 

1,6207709+05 ZM 
2.5984744+01 RAM 

- 5.1972123•07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0b61795+03 ECCS l.3255840+00 INCS 

- 9.0382433-01 PX 6,9218302-01 PY 6.6216807-01 Pl 
-3.1730990- 01 sxo -4.8731849-02 SYO -9.0394074-01 SZD 

2.8708186-01 
-4.2487197-01 

4 FEB . 1971, HRS . , MINS., 60.000 SECS. G.M.T, USNM USFT I S~L 

DAYS t HRS . , 44 MINS., 59.<)99 SECS. G.E.T • RAGR .1798779364b8412+J03 

. 33635147423382218+000 

.48612933862286885- 001 

9.2590237+02 OXL 
1.7358693+02 VL 

2.5534100+02 
-6.4901154+01 
- 6. 7129753•00 

1. 2258109•02 

oxs 
VRS 
LNE 

DR 

.26885024597192588+000 
- .13154993195649707-002 

3.8323593+03 DYL 2.8257264+02 DZL 
3.8427703+03 PTHL -7.8270981+01 AZL 

-2.4548862+03 DYS 
3. 8 804507+03 PTR 
6.5811996+00 DSMP 

-3. 7625330+03 VT 

3.0047672+03 DZS 
-7.5839066•01 AZR 

8.2780963-01 RSMP 
9.4933801+02 SEASV 

9 .I 710256•04 
b,34741 45•01 

OX 9.1287967+02 DY 1. 805.0642+03 oz 
8.0132248+01 AZ V 2.1132240+03 PTH 

9.1710253+04 
2.4359621•02 

DXG - 7.3311695+04 DYG 
VE 8.0873469+04 PTE 

8.4327808+02 DXMP 
- 7.1730462+01 VMP 

8 , 4327724+02 OXME 
2.6826398+00 LOA 

900784354+04 DXM 
6,0477lb9+01 LOM 

-2.2536303+07 RAS 

-1.9152455+03 DYMP 
3.8427703+03 PTMP 

- 2.0842605+03 DYME 
2.3653594+01 ORP 

-2.9194796+03 OYM 
2,4059923+02 VM 

-4.2885159+01 LOS 

3,4139987+04 DZG 
1.4751416+00 AZE 

3.3133393+03 DZMP 
-7 ,82.70976+01 Al MP 
-3.2747753+01 DZME 
-5.2471852+00 LRP 

1.5224916+03 DlM 
3.3503528+03 ARGM 
1.3723690+02 DES 

-7.6466093+00 
-6.5153'330•01 

-5.2970171•01 
-8.7626665+01 

7. 0997063+0 I 
-5.2363205•01 

6.1164500+02 
- 1. 7831658+02 

6.1169730•02 
-9.0256504•01 

-3.4713313+02 
-9.3121900+01 
-3.4713311+02 

1. 6259926+02 

6.t929J.6l+02 
6.9598963•01 

-l.b44l007•;;1 

VHS 3.0485046+03 RNMPS 5.2226928+01 APMPS 
1.5466756+02 RANS 
2 . 4971680+02 INMPS 

-1.33 08382+02 SLRS 

-1.7554218+02 APFS 
l, 7440486+02 APOS 
2.321b278+03 PERS 

1.3788155+02 RPS 
-7,1306578+03 TFPS 

l,066b308+01 MTAS 

9.98298&7+J 2 
8.269:0U9l+ Dl 
1.3897161•02 TAS -1,2588607+0 2 EAS - 1.0705060+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3256225-02 WY 4.2657524-01 
ex 1.2074603-01 cv -6. lb27687-01 

****** CSM I MOON REF, / PHASE 52- 77 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 79000 0000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

SELENOCENTRIC 

-.28267867246916668+001 
.66635021016789260+000 

XL -9.7352655+03 YL 
RL 9. 8523n2+03 OECL 

1.1998605+03 ZL 
5.3841849+00 RAL 

SELENOGRAPHIC 
xs 4.0514843+03 

ALTS 809139033+03 
LTS -2,49839b5- 0l 
LIN 1.7679443+02 

TR ALT 8 . 9146625+03 

VS 
LOS 

LNS 
LAN 

RPALT 

-8 .9774156+03 
1. 4389229+00 
7, 7H8455+01 

- 3.9062513+01 
5 . 9840263•01 

ZS 
LONS 

LTE 
LAP 

- 9,0384047-01 PX 
-3 . 1737652-01 sxo 

6.9240093-01 PY 6.6199417-01 PZ 
-4.9215205- 02 SYO -9.0394248-01 szo 

2.869)736- 0l 
-4.2481254-01 

FEB, 1971, HRS., 19 MINS •• 60.000 secs. G.H.T. USNM USFT I SEC 

DAYS, b HRS., 59 MINS •• 59.999 secs. G.E . T. RAGR .183638203211494+)03 

. 34839827902491271+000 

.47734624329564160- 001 

9.2448499+02 DXL 
!.7297379+02 Vl 

204740653+02 
- 6 . 5 710466+01 
- b. 7101692+00 
- 1. 4517304+01 

DXS 
VRS 
LNE 

DR 

. 26843868890482115+000 
-.19942163146566253-002 

3,8732971+03 DYL 2.7746729+02 DZL 
3.8832400+03 PTHL -7.7730727+01 All 

- 2.4572266+03 DYS 
3,9201399+03 PTR 
6.5818940+00 DSHP 

- 3.7945455+03 VT 

3.0539506+03 DlS 
-7.5457520+01 AZR 

8.2683360-01 RSMP 
9.8433815+02 SEASV 

- 1.1591791+01 
-6. 52H 257+0 l 

- 5,403887.5•01 
- 8. 75976H•O I 

7.0870662•01 
-5.3044614+01 



GEOCENTRIC 
x 8.1616112+04 y 

2,0450278+05 DEC 

GEOGRAPHIC 
XG -9. 1826797+04 VG 
ALT 2·0 106117+05 LAT 

EARTH-MOON PLANE 
XMP 2,9463309+03 
RMP 9,8523 972+03 
XMF. -2,0428656+05 
DIA 5,2315595+00 

PLANETARY COORO INATES 

YMP 
DEMP 
YME 

L!A 

XM 9, 1351377+04 YM 
RM 2.0723289+05 OEM 

XSUN 5,5968 253+07 YSUN 

1.63 50 199+05 l 
2.6672819+01 RA 

- 1,5799345+0 5 ZG 
2,6675411+0 1 LON 

-9,3681486+03 ZMP 
4.6065562+00 RAMP 

-9, 3681490+03 ZME 
-5 .8752587+01 DOA 

1.6230213+05 ZM 
2.6009507+01 RAM 

-5,1962739+07 ZSUN 

SELENCCENTRIC OSCULATING ELEMENT S 
SMAS -3 .0655993+03 ECCS 1.325409 5+00 INCS 

270 

9, 1eoo 3oo+o4 
6,3472774+01 

DX 9.5018997+02 DY 
V 2.1177648+03 PTH 

9. l 800302+04 
2.3983457+02 

OXG -7, 1065360+04 DYG 
VE 8,1044915+04 PTE 

7,9161819+02 OXMP 
- 7.25 41368+01 VMP 

7.9161869+02 OXME 
2,6865551+00 LOA 

9,057582 1+04 DXM 
6.0627115+01 LOM 

-2.2532234+07 RAS 

-1.9196333+03 OVMP 
3.8832401+03 PTMP 

-2.0885288+03 CVME 
2,3492966+01 ORP 

-2.923 1072+03 DYM 
2,3698891+02 VM 

- 4,2874624+01 LOS 

1. 7936204+03 oz 6, 0414035+02 
7,9820968+01 Al -1.7240400+02 

3.8956734+04 OZG 6.0431448+02 
1.4737673+00 AZ E - 9,0262443+01 

3,3573385+03 OZMP 
-7,7730721•01 AZMP 
1.161 223~+01 OZME 

-5.2492446+00 LRP 

I. ;161531+03 OZM 
3,3499864+03 ARGM 
1,3348717+02 DES 

-3. 504tJ580+02 
-9.3 170144+01 
-3.5048579+02 

l.6244710+0 2 

6'1573814+02 
6.9736014+.)l 

-l.6437927+u1 

VHS 3,0487931+03 RNMPS 5,2105903+01 APMPS 
1, 546694 1+0 2 RANS 
2,4974784+02 INMPS 

-l.24t6906+02 SL•S 

-1. 75541 23+02 APFS 
I, 7440379+02 APOS 
2.3197707+03 PERS 

1,3789754+02 RPS 
-7. 1287737+ 03 TFPS 
1, 0663280+0 1 MTAS 

9,975 751 4+0< 
8.269"72;+01 
l . 3898028+0£ TAS -1.2522850+02 EAS -1.0451319+02 MAS 

SE LENOC ENTR IC UNIT VECTOR S 
WX -3,3260995-02 WY 
OX 7.2056380- 01 QY 

4.2654553-01 
-6.1645995-01 

Wl 
Ql 

• ***** C SM I MOON REF. /PHA SE 52- 78 
MEAN-OF-EPOCH 1971 

• 79250000000000)+)02 HRS. FROM LAUNCH 

RES TAR T CCOROINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.2~5923385 16030475+001 
.67422384922575657+000 

S EL ENOC ENTR IC 
XL -9,1582246+03 YL 
RL 9 ,2877794+03 OECL 

SE LENGGRAPHIC 
XS 3,6872683+03 

ALTS 8,3492855+03 
LT S -2 ,4953125-01 
L!N I. 7679586+02 

TPALT 8,3500446+03 

GCOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

8.1759910+04 y 
2·0481176+05 DEC 

GEOGRAPH I C 
XG -1.02 16732+05 VG 
ALT 2 .0l37 -Jl4+05 LAT 

EARTH-~. CON PLANE 
XMP 2.6398CB9+03 
RMP 9,28 77 794+03 
XME -2·0461809+05 
DIA 5,231 7 555+0~ 

PLANETARY COORDINATES 

YMP 
OEMP 
YMF. 

L!A 

XM 9,09 18135+04 YM 
RM 2.0725789+05 OEM 

XSUN 5.597878 1+07 YSUN 

1.2405169+03 ZL 
5, 6998450+00 RA L 

-8.52 11 28H 0 3 
1. 4764154+ 00 
7, 7221849•01 

-3.9187624+01 
5. 9220573+0 1 

zs 
LONS 

LT E 
LAP 

1.63 76675+05 l 
2, 66 57226+ 01 RA 

- 1. 5187517+05 ZG 
2,6659814+0 1 LON 

-8.8739783+03 ZMP 
4,5663658+00 RAMP 

-8.8739789+03 ZME 
-5,8895555+ 01 DOA 

1.6252623+05 ZM 
2.6034109+01 RAM 

-5.1953352+ 07 lSUN 

SE LENOCENTRIC OSCULATING ELEMENT S 
SMAS -3.0650285+03 ECCS 1· 32526 79+00 INCS 

-9,0385432-01 PX 
-3.1743490-01 sxo 

6,9259042- 01 PY 6.6184290-01 PZ 
-4.9S28779-02 SYO -9,0394390-01 SZO 

2.068•920-0l 
-4.2476152-H 

FEB. 197 1, HRS,, 34 MINS,, 60,000 SECS. G,M,T. USNM USFT I SEC 

3 DAYS, HR S., 14 MINS., 59.9'19 SECS. G.E.T • RAGR .18739f469'i>4575+J03 

.36020 349488288003•000 

.4667232 68 55427461-001 

9.2243493+02 OXL 
1.72 2860 1+0 2 VL 

2. 3930388+02 
-6. 66 00866+01 
-6.7073257+00 
-3.7980572+08 

9.18 89 196+04 
6,3469515+01 

DXS 
VR S 
LNE 

OP 

DX 
v 

.26784342C56252719+000 
-.27898145 773526888-002 

3.9190643+03 OYL 
3,9284765+03 PTHL 

-2.4608089+03 DYS 
3.9645878+03 PTR 
6,5825550+00 DSMP 

-3.8297729+03 VT 

9,9234769+02 DY 
2.1242056+03 PTH 

2.7 129246+0 2 DZL 
-7,7129202+01 AZL 

3.1079452•03 ozs 
- 7 ,50 15368+0 1 AZR 

8,2585742-01 RSMP 
1,0250835+03 SEASV 

1. 7811008+03 
7. 9360046+ 01 

oz 
Al 

9.1889 190 +04 
2.3607104+02 

DXG -6.85058 74+0 4 OYG 
VE 8.1221596+04 PTE 

4,3629542+04 OZG 
1,4728551+00 AZE 

7.3943517+02 OXMP 
-7.3433441+0 1 VMP 

7.3943b2q+Q2 OX~E 
2,6898580+00 LOA 

9.0'7b67l-2+04 OXM 
6.0777092+01 LOM 

-2,25 28164+07 RAS 

- 1 ,9248049+03 OYMP 
3,9284765+03 PTMP 

-2.0935805+ 0 3 OYME 
2.3336166+01 ORP 

-2,9267166+03 DYM 
2.3337862+02 VM 

-4,2864089+0 1 LO S 

3.4062578+03 DZMP 
-7,7129202+01 AZMP 

6.0891782+01 OZME 
- 5.2510076+00 LRP 

l.5098083+03 DZM 
3, 3496206+03 ARGM 
1,2973744+02 DES 

- 1.6210:.6 9+)1 
-6. 527>289+0 l 

-5,5;,5;ns+o1 
-0. 7571so1+01 

7. 0744Z73+01 
-5,3800859+01 

5.959ooCJ7+02 
- l . 6o39l 7 5-t04::: 

5.9598454+02 
-~. 026'1U7CJ+Jl 

-3.5420021+0~ 

-9.3240152+01 
-3.5420019+02 
I. 62297 l3+0l 

6.1211>244+0l 
6.9873035+;)1 

- l .64346't0+:Jl 

VHS 3.0490770+03 RNMPS 5,1982351+01 APMPS 
1. 5467098+02 RANS 
2,4977422+02 IN MPS 

- 1 ,1625064+02 SLRS 

-1.7554039+02 APFS 
I , 7440285+02 APOS 
2.3181885+03 PtRS 

1 .379 1128+0 2 RPS 
-7.1270123+03 TFPS 

1 .0660302+0 1 MTAS 

9.969.:>545+(.)£ 
8. 2694::4CJtHJl 
1. 3891>732•02 TAS -1,2448764+02 EAS -1.0182374+02 MAS 

SE LENOCE NTRI C UNIT VECT ORS 
WX -3,3265386-02 WY 
QX 7,2040750-01 QY 

4.2652037-01 
-6.1661658-01 

WZ -9.03 86602-01 PX 
oz -3. 1748528-01 sxo 

6.9275272-01 PY 
-4,9976408-02 SYO 

6.6171314-01 PZ 2.867>04 9-ul 
-9.0394501-01 szo -4.247103J-Jl 

•***** CSM I MOON REF, /PHA SE 52- 79 
MEAN-OF-EPOCH 1971 

, 705000000000000+)02 HRS, FRUM LAUNCH 

RESTART COORDINATES I ER AN D ER /HR I 

RXYZ 
RDXYZ 

SELENOCENTRIC 

- • 24A O 5 918341864 799+00 I 
.68309468704483603+000 

FEB , 1971, 3 HRS., 49 MINS., 60,000 SECS, G,M,T, 

DAYS, HRS., 29 MINS., 59, 999 SECS. G.E,T, 

,3111145129e160014+000 
.45370154975472468-001 

.26703136672886914+000 
-.37347006823966285-002 

USNM USFT I StC 

RAGR .1911567360976:>6+003 

XL -a.5739888+03 YL 
RL 8.71 7673 1+03 OECL 

1. 280 1601+03 
6.0554703+00 

ZL 9,1963828+02 DXL 3,9706278+03 ~YL 
3,9794354+03 PTHL 

2.6372332+02 
-7 ,6454679•01 

OZL 
All 

-2. 1709 230+01 

SELENOGRAPHIC 
XS 3.3224199+03 

ALT S 7.7791795+03 
LT S -2.492234 7- 0 1 
LIN 1.7679705+02 

TRALT 7, 7799385+03 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 8, 1910 374+04 y 
R 2 , 05 1 2128+0~ OEC 

GECGRAPHIC 
XG - 1.1 2 10 612+05 VG 
ALT 2,0 167%6+05 LAT 

EARTH-,.,OON PLANE 
XMP 2.333656 1+ 03 YMP 

RAL 1 . 71 50805+02 VL 

-8.0564251+03 
1. 51 e4521+00 
7. 70,5244+01 

-3.93 1459 7+01 
5. 86 97792+0 I 

ZS 
LONS 

LTE 
LAP 

l. 6402956+05 l 
2, 6641211+01 RA 

-1.4507661+05 ZG 
2,6643793+01 LON 

-8, 3714014+03 ZMP 

2.3100863+02 
-6.7589050+0 1 
-6.7044442+00 
-3. 7 980572+08 

9,1976813+04 
6.3464130•01 

9 .1976813+04 
2 .3230539•02 

ox s 
VRS 
LNE 

OR 

-2,4657927+03 DYS 
4,0147450+03 PTR 
6.583 183 5+00 DSMP 

-3,8687472+03 VT 

DX 1, 040 3199+03 OY 
V 2.1329937+03 PTH 

OXG -6.5642805+04 OYG 
Vf 8.1404600+04 PTE 

6,8666950+02 OXMP -1.9308094+03 OVMP 

3.1677806•03 ozs 
-7.4500891+01 AZR 

8.2488130-01 RSMP 
1 .0 7283 37+03 SEASV 

1.7671805+03 oz 
7. 871642 1+01 AZ 

4 .8139239+04 OZG 
1,4724162+00 AZE 

3,4611352+03 OZMP 

-6.5360>04+01 

-5 .6650Jb3+ 0 1 
- 8.754>113+01 

7. Cb! 791 7+ ;11 
-5.406b50l+l)l 

5.8691534+0L 
- l.602 Z1H+ u2 

5.8091548+0 2 
-9.02 7o5ll+ Ol 

-3.5830327+02 

, 

• 

( 

... 

( 

L 



( 

,. 

( 

\, 

t. 

~ ../ 

RMP 
XME 
DI A 

8.7176731+03 DEHP 
-2.0494923+05 VHE 

5.2319222+00 LIA 

PLANETARY COORDINATES 
XH 9.0484362+04 VH 
RH 2.0728289+05 DEM 

XSUN 5.5989306+07 VSUN 

4.5177263+00 RAMP 
-8.3714008+03 lHE 
-5.9037972+01 DOA 

l.6274940+0 5 ZH 
2.6058550+01 RAH 

-5.1943964+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3. 0644674+03 ECCS l.3251569+00 INCS 

-7.4423374+01 VMP 
6.8667091+02 OXME 
2.6925906+00 LOA 

9.1057176+04 OXH 
6.0927097+01 LDM 

-2.2524093+07 RAS 
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3.9794354+03 PTMP 
-2.0994646+03 DVME 

2.3182894+01 ORP 

-2.9303080+03 OVH 
2.2976836+02 VH 

-4.2853555+01 LOS 

-7.6454674+01 AZMP 
1·1612890+02 OZME 

-5.2524931+00 LRP 

1.5034572+03 OZH 
3.3492554+03 ARGM 
1.2598771+02 DES 

-9.3309042+01 
-3.58363H+02 

l.6.2l't922+02 

6.0862457+02 
7.00IOOH+Ol 

-l.6434767+01 

VHS 3. 0493560+03 RNHPS 5.1856481+01 APMPS 
105467229+02 RANS 
2.4979620+02 INHPS 

-1.0782852+02 SLRS 

-1.7553963+02 APFS 
l . 7440206+02 APOS 
2.3168622+03 PERS 

1.3792290+02. RPS 
- 7.1253675t03 TFPS 

1.0657375+01 MTAS 

9.964JZ67•0< 
8 . 2692136+01 
1 . 3899284+02 TAS -1.2364690+02 EAS -9.8961906+01 HAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3269372-02 WV 
QX 7.2027569-01 QV 

4.2649942-01 
-6.1674853-0l 

wz 
oz 

•***** CSM I MOON REF . /PHASE 52- 80 
HEAN- OF-EPOCH 1971 

.7975000000000~0+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
RDXVZ 

·-·23175856519174597+001 
.69317804947602491+000 

SELE NOC ENT RIC 
XL -7.9816110+03 VL 
RL 8.1414772+03 DECL 

SELENOGRAPHIC 
XS 209567188+03 

ALTS 7.2029836+03 
LTS -2.4891492-01 
LIN 1.7679801+02 

TRAL T 7. 2037426+03 

GEOCENTRIC 

vs 
LA TS 

LNS 
LAN 

RPAL T 

X 8.2068446+04 V 
R 2.0543147+05 DEC 

GEOGRAPHIC 
XG -1.2159902+05 VG 
ALT 2.0198985+05 LAT 

EARTH -MOON PLANE 
XMP 2.0277668+03 
RMP 8.1414772+03 
XME -2. 0528009+05 
DIA 5.2320606+00 

PLANETARY COORDINATES 

VMP 
DEMP 
VME 

LIA 

XH 9.0050057+04 YM 
RH 2.0730786+05 OEM 

XSUN 5.5999830+07 YSUN 

1.3185519+03 ZL 
6.4596765+00 RAL 

-7.5823454+03 
1.5650717+00 
7. 69 68 639+0 l 

-3.9443331•01 
5.8264610+01 

ZS 
LONS 

LH 
LAP 

1.6429017+05 z 
2.6624707+01 RA 

- 1. 3762328+05 ZG 
2.6627284+01 LON 

-7.8594409+03 ZMP 
4.4610159+00 RAMP 

- 7.8594388+03 ZHE 
- 5.9179833+01 DOA 

1.6297162+05 ZM 
2.6082831+01 RAM 

-5.1934574+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS -3.0639165+03 ECCS 1.3250740+00 lNCS 

-9 . 0387577-01 PX 6.9288963-01 PY 6.6160370-01 PZ 2.8667833-0l 
-3.1752816-01 SXO -5.0262406-02 SYD -9.0394600•01 szo -4.246ti253-0l 

4 FEB. 1971, 4 HRS., 4 MINS., 60.000 SECS. G. M.T. USNH USFT I Ste 

OAYSt HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .194919003440737+003 

.38286217463355250+000 

.43750119735815080-001 
.26595989965851401•000 

-.48738708542748816-002 

9.15948 21+02 OXL 
1.7061953+02 VL 

2.2248996+02 
-6.8696813+01 
-6.7015238+00 
-3. 7980576+08 

oxs 
VRS 
LNE 

OR 

4.0292394+03 DYL 
4.0373561+03 PTHL 

-2.4723548+03 DYS 
4.0718440+03 PTR 
6.5837786+00 DSHP 

-3.9121220+03 VT 

9.2063009+04 
6.3456334+01 

DX 1.0953582+03 DY 
V 2.1447275+03 PTH 

9.2063007+04 
2. 2853733+02 

DXG -6. 2487090+04 OVG 
VE 8.1595333+04 PTE 

6.3325041+02 OXMP 
-7.5532958+01 VMP 

6.3325028+02 DXME 
2.6947955+00 LOA 

9.1147061+04 OXH 
6.1077130+01 LOH 

-2.252002!+07 RAS 

- 1.9376774+03 DVHP 
4.0373562+03 PTMP 

-2.1062116+03 CVHE 
2.3032943+01 ORP 

- 2.9338812+03 DVH 
2.2615813+02 VM 

-4.2843021+01 LOS 

2.5430654+02 DZL 
- 7.5691991+01 AZL 

3 . 2348073+03 ozs 
-7.3898945+01 AZR 

8.2390515-01 RSMP 
1 . 1292540+03 SEASV 

1.7514064+03 oz 
7.7852409+01 AZ 

5 .2467408+04 OZG 
1.4724434+00 AZE 

3.5233294+03 DZMP 
-7.5691991+01 AZMP 

1.7868195+02 OZME 
-5.2537202+00 LRP 

1.4970998+03 DZH 
3.3488908+03 ARGH 
l. 2223798+02 DES 

-2.8330373+01 
-6.5458250+01 

-5.8290677+01 
-8.753l46<•Jl 

7.0491592+01 
-5.5645J91l+Ol 

5. 7673415+02 
- 1.5408628•02 

5.767't3.ll+02 
-9.0285220•01 

-3. 630447 2+02 
-CJ.338b"63•01 
-3.6304470+02 

l.6200326+02 

6.0506451+0 2 
7. 01469&2+01 

-1.6428687+01 

VHS 3.0496302+03 RNMPS 5.1728487+01 APHPS 
1.5467335+02 RANS 
2.4981409+02 INMPS 

-9.9402 707+01 SLRS 

-1.7553898+02 APFS 
!. 7440141+02 APOS 
2.3157724+03 PERS 

1.3793250+02 RPS 
- 7.1238323+03 TFPS 

1.0654501+01 HTAS 

9. 9599949+0 2 
8.2691906•01 
1. 3899697>02 TAS - 1.2268460+02 EAS -9.5902650+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3272931-02 WV 
QX 7.2016695-01 QV 

4.2648233-01 
-6.1685713-01 

WZ -9 .0388370- 0l PX 6.9300243- 01 PY 6.6151345-01 PZ 
QZ -3. 1756378- 01 SXO -5.0490707-02 SYD -9.0394688-01 SZO 

2.8661384-01 
-4.2460352-01 

•••••• CSM I MOON REF. /PHASE 52- 81 
MEAN-OF-EPOCH 1971 

.000000000000000•002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO Ek/HR I 

RXVZ 
R DXVZ 

-.21428783678309863+001 
.70475794678239239+000 

SELENOCENTRIC 
XL -7.3799307+03 YL 
RL 7.5584818+03 OECL 

SELENOGRAPHIC 
XS 2.5899172+03 

ALTS 6.6199880+03 
LTS -2.4860654-01 
LIN 1.7679877+02 

TRALT 6.6207471+03 

G EOC ENTR IC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 0.2235293+04 v 
2.0574245+05 DEC 

GEOGRAPHIC 
XG -1.3060356+05 VG 
ALT 2.0230083+05 LAT 

EARTH-MOON PLANE 
XMP 1.7220367+03 VMP 
RMP 7.5584816+03 OEHP 
XHE -2.~561078+05 VME 
DIA 5.2321719+00 LIA 

PLANETARY COORDINATES 
XM 8.9615224+04 YH 
RM 2.0733281+05 DEM 

XSUN 5.6010352+07 YSUN 

l.35 53 736+03 ZL 
6.9238236+00 RAL 

-7. 09 76970+03 
l.6201967+00 
7 .6842034+01 

-3.9573735+01 
5.7913773+01 

ZS 
LONS 

LTE 
LAP 

1.6454826+05 z 
2.6607642+01 RA 

-1.2954337+05 lG 
2.6610214+01 LON 

-7. 3368855+03 ZMP 
4.3940153+00 RAMP 

- 7.3368856+03 ZHE 
-5.9321145+01 DOA 

1.6319290+05 ZH 
2.6106953+01 RAH 

-5.1925182+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 

FEB. 1971, 4 HRS ., 19 MINS., 60.000 SECS. G.M.T. USNH USFT I StC 

DAYS, HRS ., 59 MINS., 59 .9 99 SECS. G.E;T. RAGR ol98679270lti38l9+003 

.39355393130407924+000 

.41700682040020698-001 
.26457307590623048+000 

-.62701385621545677-002 

9.1117209+02 OXL 
1.6959322+02 VL 

2 .13 70850+02 
-6.9953204+01 
-6 .6985660+00 

9. l 5464 l 9+ 0 l 

oxs 
VRS 
LNE 

DR 

4.0965500+03 DYL 
4.1038767+03 PTHL 

- 2.4806819+03 DYS 
4.1375151+03 PTR 
6.5843408+00 DSHP 

-3.9607065+03 VT 

9.2147592+04 
b. 3445769+01 

OX l·l59ll36+03 DY 
V 2.1602250+03 PTH 

9.21•7587+04 
2. 2•76650+02 

DXG - 5.9050830+04 DVG 
VE 8.1795653+04 PTE 

5.7909220+02 DXMP 
-7.6791223+01 VMP 

5.7909150+02 OXME 
2.6965145+00 LOA 

9.1236420+04 DXH 
6.1227191+01 LOM 

-2.2515949+07 RAS 

-1.9453984+03 OVMP 
4.1038768+03 PTMP 

- 2.1138111+03 DVME 
2.2886068+01 ORP 

- 2.9374364+03 OYH 
2•2254792+02 VM 

.;.4. 2 832489+0 I LOS 

2.4239376+02 OZL 
-7.4821201+01 AZL 

3.3108340+03 ozs 
- 7.3189590+01 AZR 

8.2292891-01 RSMP 
1.1965930+03 SEASV 

-3.644b'tb5+01 
-o. 557ts72o+Ol 

- 6. 0227136•01 
-8. 7519921+01 

7.0365298+01 
-5.6772261+01 

1.7331300+03 DZ 5.6500083+0 2 
7.6T23997+01 AZ -1.4811262+02 

5.6596897+04 OZG 5.6513609+02 
1.4728920+00 AZE -9.0290083+01 

3.5946541+03 OZMP 
- 7.4821199+01 AZMP 

2.5036500+02 DZME 
-5.2547094+00 LRP 

1.4907363+03 DZH · 
3.3485268+03 ARGH . 
1.1848824+02 DES 

-3·6836384•02 
-9.3473711+01 
-3.683638.!+02 

l . 618591.l+O Z 

6.0l5ono+v2 
1. 0283909+01 

-l.642060 6+01 



SMAS 
VHS 
TAS 

-3.0633760+03 ECCS 
3.0498992+03 RNMPS 

-1.2157161+02 EAS 

l.3250168+00 lNCS 
5.1598596+01 APMPS 

-9.2614737+01 MAS 

1. 5467419+02 RANS 
2.4982833+02 JNMPS 

-9.0973177+01 SLRS 

272 

-1.7553843+02 APFS 
l. 7440086+02 APOS 
2.3148998+03 PERS 

1,3794023+02 RPS 
-7,1224006+03 TFPS 

1.0651682+01 MTAS 

9.956'+Hb5+02 
8.2691714+01 
l .:l89996l+u2 

SELENOCENTRlC UNIT VECTORS 
WX -3.3276039-02 WV 
QX 7.2007982-01 QV 

4.2646676-01 
-6.1694399-0l 

WZ -9.0389000-01 PX 
QL -3.1759256-01 SXO 

6.9309279-01 PY 6.6144116-01 Pl 2.8656209-0l 
-5.0665610-02 svo -9.0394776-01 szo -4.2463079-01 

•••••• C SM I MOON REF, /PHASE 52- 82 
MEAN-OF-EPOCH 1971 

,602500000000000+002 HRS. FROM LAUNCH 

RESTART CUUROINATES I ER AND ER/HR l 

RXVZ 
ROXVZ 

-.19650504581208453+001 
.71821727346434684+000 

SELENOCENTRIC 
XL -6.7675032+03 VL 
RL 6,9678434+03 OECL 

SELENCGRAPHlC 
XS 2.2217404+03 

ALTS 6,0293499+03 
LTS -2.4829800-01 
LIN 1.7679934+02 

TRALT 6,0301088+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

8.2412363+04 v 
2.0605435+05 DEC 

GEOGRAPHIC 
XG -l.3907916+05 VG 
ALT 2.0261273+05 LAT 

EARTH-~CON PLANE 
XMP l.4163714+03 
RMP b.9673434+03 
XME - 2.0594136+05 
DIA 5.2322554+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 8 . 9179866+04 YM 
RM 2.0735775+05 OEM 

XSUN 5.6020872+07 YSUN 

1.3901895+03 lL 
7.4632224+00 RAL 

-6,6009730+03 
l.6827497+00 
7 .6715430+01 

-3.9705701+01 
5. 76 37985+01 

1. 64 80 343+ 05 
2.658,921+01 

ZS 
LONS 

LTE 
LAP 

l 
RA 

-1.2086750+05 ZG 
2·6592489+01 LON 

-6.8022104+03 ZMP 
4.3136047+00 RAMP 

-6.8022092+03 ZME 
-5.9461918+01 DOA 

1 · 6341324+05 ZM 
2.6130913+01 RAM 

-5.1915769+07 ZSUN 

SELENOCENTRJC OSCULATING ELEMENTS 
SMAS -3.0628465+03 ECCS 1.3249829+00 lNCS 

FEB. 1971, 4 HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS r HRS., 14 MiNS., 59.999 SECS. G.E.T. RAGR .20243953692690J+J03 

.40366328154286556+000 
.39057670253844127- 001 

.26279589182126668+000 
- .80151490208269194-002 

9.0505159+02 OXL 
l.6839171+02 VL 

2.0461282•02 
-7.1397913+01 
-6.6955701+00 

1.1679362+02 

9.22303D3+04 
6.3431986•01 

DXS 
VRS 
LNE 

DR 

DX 
v 

4.1747850+03 DVL 
4.1812131+03 PTHL 

-2.4905514+03 DVS 
4.2139636+03 PTR 
6 . 5848702+00 DSMP 

-4,0155064+03 VT 

1.2338116+03 DY 
2.1806321+03 PTH 

9. 2230298+04 
2. 2099245+02 

DXG -5.5347284+04 OYG 
VE 8,2D08078+04 PTE 

5.2408985+02 DXMP 
-7.8237811+01 VMP 

5.2408945+02 DXME 
2.6977925+00 LOA 

9 . 1325251+04 DXM 
6.l37726l+Dl LOM 

- 2 . 2511876+07 RAS 

-1.9538781+03 DVMP 
4.1812131+03 PTMP 

-2 . 1221687+03 OVME 
2.2742023+01 DRP 

- 2.9409734+03 DYM 
2 . 1893774+02 VM 

-4 . 2821956+01 LOS 

2.2703071+02 DZL 
-7.3815425+01 AZL 

3.3983432+03 ozs 
-7.2345923+01 AZR 

8.2195265-01 RSMP 
l .277966l+D3 SEASV 

1.7113972+03 
7 .5277543+01 

DZ 
AZ 

-4.b589b95+0l 
-6. 57298oi+Oi 

-6,256lH52+01 
-a. 75lo39ti+Ul 

7.0239U38+01 
-5.8080577+01 

5. 5l 34~i8+02 
-l .424v560+02 

6.0511971+04 DZG 5.51373L9+0L 
l.4736494+D0 AZE - 9.0300947+01 

3,6775912+D3 DZMP 
-7.3815425+01 AZMP 

3.3365981+02 OZME 
-5.2554793+0D LRP 

1.4843665+03 OZM 
3.3481634+03 ARGM 
1.1473651+02 DES 

-3.744o95.j+{J£ 
- 9.3573818+01 
-3. 744b95i+02 

l.617 lo70+0£ 

5.979J7'7+02 
7.042U806+0l 

-l.642£524+01 

VHS 3.0501628+03 RNMPS 5.1467014+01 APMPS 
1.5467484+02 RANS 
2.4983914+02 lNMPS 

-6,2539913+01 SLRS 

- 1.7553797+02 APES 
l. 7440C43+02 APOS 
2.3142249+03 PERS 

l ,379462l+D2 RPS 
-7,1210659+03 TFPS 

l ,D64892l+DI MTAS 

9.9537l66+0<. 
B.269i55d+Ol 
l. 3900149+(12 TAS -1 . 2026696+02 EAS -8,9058433+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3. 3278676-02 wV 
QX 7.2001276- 01 QY 

•***** CSM 

4.2645833-01 wz 
-6.1701081 - 01 QZ 

-9 . 0389482- 01 PX 
-3 . 176149D- Ol sxo 

6 . 9316238-01 PY 6.6138560-01 PZ 
-5,0791472- 02 SYD -9.0394672-01 SZO 

2.865<214- 0l 
-4.24bi. :H7-Jl 

I MOON RfF, /PHASE 52- 83 
MEAt; - OF-EPOCH I 971 4 FEB. 1971, 4 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

.805000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HP l 

RXYZ 
RDXVZ 

-. 17835695966483197•001 
.73408551172252094+000 

SELENOCENTR IC 
XL - 6.1424q51+03 VL 
RL 6,3685524+03 DECL 

SELENOGRAPHIC 
XS 1,8518905+03 

ALTS 5.4300588+03 
LTS -2.4798946-01 
LIN 1.7679977+)2 

TRAL T 5.4308176+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RP ALT 

8.2601491+04 y 
2.D636726+05 DEC 

GEOGRAPHIC 
XG -l.4698725+05 YG 
ALT 2.0292564+05 LAT 

fART~-•CUN PLANE 
XMP 1.1107')61+03 YMP 
RMP 6.3685526+() 3 UEMP 
XMF -2.0627196+05 YME 
DIA 5.2323132+00 LIA 

PLANETARY COORDINATES 
XM e.a143ga6+04 YM 
RM 2.0738267+0S DEM 

XSUN 5.6031390+07 VSUN 

1.4223888+03 lL 
8.0990416+00 RAL 

-6.0902285+03 ZS 
1.7553334+00 LONS 
7.6588826+Dl LTE 

-3.9839129+01 LAP 
5.7429649+01 

1.6505502+05 
2,657142;+01 RA 

-1.1162846+05 ZG 
2.65739~9+01 LON 

-6.2534522+03 ZMP 
4,2152592+00 RAMP 

-6.2534510+03 ZME 
-5.9602152+Dl DOA 

1.6363263+05 ZM 
2.6154711+01 RAM 

- 5.1906394+07 ZSUN 

SELENCCENTRlC OSCULATING ELEMENTS 
SMAS - 3,0623266+03 ECCS 1.3249699+00 INCS 

DAYS, HRS., 29 MINS., 5<;1.999 SECS. G.E,T. RAGR , 2061996D3oo59b1+00 J 

.4l3012858737935D8+0DO 

.35571D8l369 853245- 0DI 

8 . 9723144+02 OXL 
1.66962 08+02 VL 

1.9513420+02 
-7.30<!6757+01 
-o.6925368+00 
-5,6883417+01 

9. 2 310785•04 
6.3414407+01 

oxs 
VRS 
LNE 

OR 

DX 
v 

• 260 5251921784 7 263+000 
- • 10246348 644673839-001 

4,2670225+D3 DYL 
4,2724441+03 PTHL 

-2.5032847+03 DYS 
4.3042545+03 PTR 
6.5853661+00 OSMP 

-4.0777715+03 VT 

1.3225301+03 DY 
2,2076026+03 PTH 

2,067642D+02 DZL 
- 7.2637407+01 AZL 

3.5008415+03 DZS 
- 7.1330646+Dl AZR 

8,2097643- 0l RSMP 
1.3778190+03 SEASV 

1.6847549+03 
7 .344387l+DI 

DZ 
AZ 

9.2310782+04 
2.1721460 +02 

DXG -5.1390499+04 OVG 
VE 8.2236107+D4 PTE 

6.4198968+04 DZG 
1.4744685+00 AZE 

4.6811263+02 DXMP 
-7.9928451+Dl VMP 

4.6811357+02 DXME 
2. 698672 5+00 LOA 

9.1413554+04 OXM 
6 .1527396+0 I LOM 

- 2.2507802+07 RAS 

- 1.9628518+03 OYMP 
4.2724442+D3 PTMP 

-2,1310198+03 DYME 
2.2600561+01 ORP 

- 2,9444924+03 DVM 
2.1532759+02 VM 

- 4.2811424+01 LOS 

3.7756328+03 DZMP 
- 7.2637406+01 AZMP 

4.32D5854+02 DZME 
-5 .25605D7+DO LRP 

l•4779907+D3 DZM 
3 .3478006+D3 ARGM 
1 . 1098877+02 DES 

- 5.955900l+DI 
-6. 592J92o+Ul 

- t;.. 543ol~9+J 1 
-8. 752..i459+0i 

7.Cll(:.oOtHOl 
-5.964J74lt-Ol 

5.3481,55+Gi 
- l.37UJ6'14+J~ 

5.348,o3U+02 
- 9.0:;20094+)1 

-3. Bl5bl4'+•U2 
-9.3o8~ts47+0i 

- 3.al5ol44+02 
l. 615 7!>tl.hlJ2 

5.9437154+0< 
7.0557b7l+Jl 

- l.64l94'tl+Ol 

VHS 3 .D504208+03 RNMPS 5.133396HD1 APMPS 
l.546753l+D2 RANS 
2.4984694+02 INMPS 

-7.4102913+01 SLRS 

- 1 . 7553760+02 APFS 
1.7440010+02 APOS 
2.3137274+03 PERS 

1.3795056+02 RPS 
- 7,1196216+D3 TFPS 

1.0646219+01 MTAS 

9.9510-,.~U+Jt:'. 

P.2691433+.Jl 
1. 3<1002 l4+U.t:: TAS -1,1872~36+02 EAS -8.5162035+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3280823-02 WV 
QX 7.1996422-01 QY 

4.2645070-01 
-6 .1705904-01 

****** CSM I MOCN REF. /PHASE 52- 84 
MEAN- OF-EPOCH 1971 

wz 
Ql 

-9.D389834-0l PX 
-3.1763114-01 sxo 

6.9321266-01 PV 
-5.0872579-02 svo 

6.6134548- 01 PZ 
-9.0394973-01 szo 

2,8649301-Jl 
-4.2460160-01 

4 FEB. 1971, HRS., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I Ste 

., 

• 

( 

.. 

( 

( 

~ 



{' 

{' 

( 

•: 

L· 

L 

~ 

,807500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
R DXYZ 

-.15977450630084327+001 
.75311698543169977+000 

SELENOCENTRIC 
XL - 5,5025278+03 YL 
RL ~. 7593Q2Q+03 DECL 

SELENOGRAPitlC 
XS l,4800•20+03 

ALTS 4,8208 092+03 
LTS -2.4768126-01 
LIN 1,7680005+02 

TRALT 4,8216581+03 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

X 8,2805057+04 Y 
R 2.0668122+05 DEC 

GEOGRAPHIC 
XG -l.5429141+05 YG 
ALT 2.0323c59+05 LAT 

EARTH-MCON PLANE 
XMP 8 , 0504237+02 
RMP 5, 7593930+03 
XME -2,0660253+05 
DI A 5 .2323458+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 8,8307584+04 YM 
RM 2.0740757+05 DEM 

XSUN 5,6041907+07 YSUN 

l,4510 882 +D3 ZL 
8. 8614343 +00 RAL 

-5. 5628887+03 
l.8425ll4+00 
7,6462223+01 

- 3 , 9973912+01 
5 , 728l067+0l 

l. s 
LONS 

LTE 
LAP 

l. 6530217+05 z 
2•6551999+01 RA 

-l.0186090+05 ZG 
2 . 6554556+01 LON 

- 5 . 6880223+03 ZMP 
4 , 09216ll+OO RAMP 

-5.6880226+03 ZME 
- 5.9741859+01 DOA 

l·6385l08+05 ZM 
2.6l78350+0l RAM 

- 5.1896997+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0618228+03 ECCS l . 3249750+00 INCS 

273 

3 DAYS, 8 HRS .. 44 MINS •• 59,999 secs . G.E . T. RAGR .209960070•13062+J03 

. 42134616982496403+000 

. 30844 2884265431 8 5- 001 
. 2576l465819l95481+000 

- .13178637061726339-001 

B, 8720776+02 OXL 
1 . 6522669+02 VL 

1 . 8517800+02 
- 7 . 5101040+01 
- 6 . 6894650•00 
- 3 . 7980576+08 

DXS 
VRS 
LNE 

DR 

4.3776468+03 DYL 
4 . 3819863+03 PTHL 

- 2.5176349+03 DYS 
4,4127861+03 PTR 
6 . 5858291+00 OSMP 

- 4.1490348+03 VT 

9 , 2388537+04 
6, 3392269+01 

DX 104296536+03 DY 
V 2.243607!+03 PTH 

9.2388537+04 
2.1343220+02 

DXG - 4. 7195322+04 DYG 
VE 8 , 2484777+04 PTE 

4 . 1099593+02 OXMP 
-8 . 1944264+01 VMP 

4,1099719+02 OXME 
2 . 6992008+00 LOA 

9,l5 0l329+04 OXM 
6 , l677540+0l LOM 

- 2.2503727+07 RAS 

- l.9717060+03 DYMP 
4,3819863+03 PTMP 

-2.1397508+03 DYME 
2.2461416+01 DRP 

-2 ,94 799 32+0 3 DYM 
2.1171747+02 VM 

- 4 . 280C89l+OI LOS 

1,7928875+02 DZL 
-7 . l233738+0l AZL 

3 . 6234550+03 DZS 
- 7.0090255+01 AZR 

8.2000004- 0l RSMP 
l.5027278+03 SEASV 

-7 . 6603528+01 
-ti.61802.0b+Ol 

-6. 9064905+0 l 
- 8.7544971+01 
6. 9986610+0 l 

- 6.1524322+01 

1.6508974+03 DZ 5 . l4l9949+02 
7.ll28625+01 AZ - 1.3205265+0< 

6,7646694+04 DZG 5.1419513+02 
l.4748359+00 AZE - 9.03378l6+Ul 

3,8938603+03 DZMP 
- 7 . 1233734+01 AZMP 

5,5064244+02 OZME 
- 5 . 2564436+00 LRP 

l.4716087+03 DZM 
3.3474384+03 ARGM 
l . 0723904+02 DES 

-3.899128b+02 
- 9, 3826309+ JI 
- 3 . 899ll&5+02 

I. 6143039+02 

5.908030;+0< 
7 . 0694506+01 

-1.6416359+01 

VHS 3,0506727+03 RNMPS 5,1199647+01 APMPS 
l.5467563+02 RANS 
2.4985208+02 INMPS 

-6,5662163+01 SLRS 

-1,7553733+02 APFS 
1.7439986+02 APOS 
2 . 3133872+03 PERS 

l.3795343+02 RPS 
-7,1186614+03 TFPS 

l.0643582+01 MTAS 

9.9501595+-0L 
8.269l335+Jl 
l . 3900189 +0 < TAS - 1 , 1684489+02 EAS - 8 , 09l650l+Ol MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 3 . 3282463- 02 WY 
OX 7,1993261 - 0l OY 

4 . 2644553- 01 
- 6.1709053 - 01 

wz 
oz 

••**** CSM I MOON REF . /PHASE 52- 85 
MEAN-OF-EPOCH l97l 

.810000000000000+002 HRS , FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYZ 

- . 14066563519231636•001 
• 77642465590058678+000 

SELENOCENTRIC 
XL - 4 . 8444310+03 YL 
RL 5.l389Jl 7+03 DECL 

SELENOGRAPHIC 
XS l.!059839+03 

ALTS 4 . 2004 0 81+03 
L TS -2 . 4737260- 0l 
LIN I . 7680022+02 

TRALT 4 , 20ll670+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 8.302623~+04 y 
R 2.0b99bl2+05 DEC 

GEOGRAPHIC 
XG -l.6095745+05 VG 
ALT 2,0355448+05 LAT 

EARTH--OON PLANE 
XMP 4.;952880+02 YMP 
RMP 5.1389Jl7+03 DEMP 
XME - 2.0693292+05 YME 
DIA 5,2323533+00 LIA 

PLANETARY COORDINATES 
XM 8. 7810667+04 YM 
RM 2 . 0743245+05 D~M 

XS UN 5,o05242l+07 YSUN 

1.4749605+03 ZL 
~ . 7948878+00 RAL 

- 5. 01 ~4384+03 
l.9471650+00 
7 ,6335622+01 

-4 . 0IM917+01 
5 , 7l84418+01 

1. 05543 54+05 
z. 6531427+01 

ZS 
LONS 
LT~ 
LAP 

l 
RA 

-9.1600861+04 ZG 
2.6533979+01 LON 

-5.1024022+03 ZMP 
3·9335484+00 RAMP 

-5 .10 24022+03 ZME 
- 5 . <rnal04frt0l ODA 

1,6406858+05 ZM 
2 . 6201826+01 RAM 

-5,1887598+07 ZSUN 

SELENOCENTR I C OSCULATING ELEMENTS 
SMAS - 3,0613300+03 ECCS 1 , 3249958+00 INCS 

- 9,0390072 - 0l PX 6,9324547- 0l PY 
- 3 . 1764177- 01 SXO - 5 . 09l36l7 - 02 SYD 

6,6l3l949- 0l PZ 
- 9 . 0395091 - 0l szo 

2 , 86473H- Ol 
- 4 . 2459 '>51 - 0l 

FEB. 1971, HRS , ,. l9 MINS,, 60,000 SECS, G.M.T. USNM USFT I StC 

DAYS, HRS,. 59 MINS., 59 . 999 SECS . G. E. T. RAGR .2137203371 561'>4+003 

.428277855l0l63422+000 

. 24215714354673864 - 00l 
.2538487l2367l3960+000 

- .l7l65118648159l30-00I 

8 . 7423808+02 DXL 
1.6306633+02 VL 

l . 74'0908+02 
- 7. 7564390+01 
-6 . 68 63560+00 

l . 0491566+02 

9 , 2462812+04 
6.3364533•01 

DXS 
VRS 
LNE 

OR 

DX 
v 

4,5131274+03 OYL 
4 , 5164241+03 PTHL 

- 2.5335175+03 DYS 
4.546ll 76+03 PTR 
6 , 5 862595+00 DSMP 

- 4. 2310884+03 VT 

l . 5616514+03 DY 
2,2924963+03 PTH 

9, 2462811+04 
2 . 0964420+02 

DXG -4.2776716+04 DYG 
VE 8 . 2761640+04 PTE 

3 . 52525e5+02 DXMP 
-8 . 44 08520+01 VMP 

3 . 5252764+02 DXME 
2, 6994233+00 LOA 

9. l 588575+04 DXM 
6.1827709+01 LDM 

-2 . 2499652+07 RAS 

- l.979C891+03 DYMP 
4,5164241+03 PTMP 

- 2,1470102+03 CYME 
2.2324322+01 DRP 

- 2,9514760+03 OYM 
2 , 0810737+02 VM 

- 4,2790359+01 LOS 

l.4075880+02 DZL 
- 6.9524632+01 AZL 

3.7739938+03 ozs 
- 6,854477l+Ol AZR 

8,1902341- 01 RSMP 
1·6628519+03 SEASV 

1.6059795+03 
6.8195946+01 

DZ 
Al 

- 9. 9775769+01 
- 6.6530635+01 

-7 . 3791338+01 
- 8. 75869l4+0l 

6. 986U<t43+01 
-6,385v54l+Ol 

4. B74~6b8•0 .i:: 
-1 . 2745628+0 2 

7 . 0847750+04 DZG 4.8746989+02 
1 . 4736975+00 AZE - 9 . 035b754+vl 

4 , 0399715+03 DZMP 
- 6,9524629+01 AZMP 

6.9710942+02 DZME 
-5 . 2566794+00 LRP 

l.4652207+03 DZM 
3 . 34T0768+03 ARGM 
1.0348930+02 DES 

- 3.9990bU5+0£ 
- 9 . 3989414+01 
-3. 9990b02+0l. 

1. 61298.2::>+02 

5.8723244+02 
7.0831309<tJi 

- l . 6413.<76+0 l 

VHS 3.0509182+03 RNMPS 5,1064292+01 APMPS 
1 . 54 67582+02 RANS 
2 , 4985485+02 INMPS 

- 5,7217675+01 SLRS 

-1, 7553714+02 APFS 
l,7439971+02 APOS 
2.3 131832+03 PERS 

1,3705496+02 RPS 
-7,1175792+03 TFPS 

l.06410l3+0l MTAS 

9, 9491 '1J0+0 2 
8 . 2691.::.bO+Ol 
1 . 3900085+02 TAS - 1.1451908+02 EAS - 7.6166509+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3283583- 02 l<Y 
OX 7,1991618- 01 QY 

4 . 2644239- 01 
- 6.1710690- 0l 

****** CSM I MOON REF. /PHASE 52 - 86 
MEAN- OF - EPOCH 1971 

wz 
oz 

. 812500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HP I 

RXYZ 
RDXVZ 

SELENOCENTR IC 

- • l 2090365618 20 6504+ 00 l 
.80571977049901610+000 

XL -4.1638416+03 YL 1 . 4919134+03 LL 

-9,0390215-01 PX 6,9326246-01 PY 6 , 6130622- 01 PZ 
-3.1764714-0l SXO - 5.0919242- 02 SYD - 9.0395220- 01 SZO 

2. 864632 5-0 l 
-4.2459105-0l 

FEB. 1971, HRS., 34 MINS,, 60,000 SECS , G.M.T, USNM USFT I ScL 

3 DAYS, 9 HRS., 14 MJNS . , 59.qq9 SECS. G.E.T. 

.43320040581494223+000 

.14510467158530282- 001 
• 2488942 l ~430453 l 7+000 

-. 22823102314153584- 00l 

RAGR • 21 7480603b9922;+J03 

8.5717513+02 DXL 4.6834113+03 DYL 8.4345063+01 DZL - l . 3266396+ 0 2 



RL 4 ,5053447•03 DECL 

SE LENOGRAPHIC 
XS 7,2952706+02 

ALT S 3 ,56685 11+03 
LT S -2 . 4 706409- 0 I 
LIN l . 7680029+02 

TRALT 3,5676099+03 

GEDC. ENTR IC 

VS 
LH S 

LNS 
LIN 

RPALT 

x a. 32693 95+-04 v 
R 2 . 0 731155+05 DEC 

GEOGRAPHIC 
XG - l. 6695335+05 VG 
ALT Z. 0 386992+05 LAT 

EARTH-MOON PLANE 
XMP l ,9462!J75•0Z 
RHP 4,5053447+03 
XM C -2.0 7 26268+05 
DI A 5,2323393+ 00 

PLANE T bRY COOR DI NATES 

YMP 
OEMP 
YME 

Ll A 

XM 8 ,7433235+04 YH 
RH 2,0 745 731• 05 DEM 

XSU N 5·60629 33 +0 7 YSUN 

l,096780 5+ 01 RAL 

-4,4428907+03 
2 .0762453+00 
7.6209020+01 

-4 ,02470 24+ 01 
5, 71314 24•01 

ZS 
LONS 

LTE 
LAP 

l.6577705•05 Z 
2.6509420+01 RA 

- 8.0885106+04 ZG 
Z,6511967+01 LON 

-4,491 6300+03 ZHP 
3.72 1 4260•00 RAMP 

- 4 , 4916298•0 3 ZME 
-6.00 19723+01 ODA 

1.64285 14• 05 ZM 
2,6225142>01 RAM 

-5.1878198•07 ZSUN 

SELENOCENTRIC OSCULATING ELEMEN TS 
SMIS -3,06085 13•0 3 fCCS 1. 3250293+00 INCS 

VH S 3,05 11 568+03 RNMPS 5.0928 133 +01 APMPS 
TAS - 1.11 54482+02 EAS - 7.07 95 0 86+0 1 MAS 

1 .602872 9+02 

l.6 322587+02 
-8,0675 18 5•0 1 
-6.683209 1+00 
-3.213 1060•0 1 

VL 

oxs 
VR S 
LNE 

OR 

27~ 

4.686049 0+03 PTHL 

-2.549324 7+03 DYS 
4, 7 145042+ 03 PTR 
6,586t566+00 OSMP 

-4 , 3257205+03 VT 

9.2532466+04 
6.3329 736+0 1 

DX 1.7284708+03 OY 
V 2.3605904+03 PTH 

9.2532464+04 
2 .05849 13+0 2 

OXG -3,8 148?84+04 OYG 
VE 8,30 7858 1+04 PTE 

2.9242155+02 DXMP 
-8, 7 5 10 843+0 1 VMP 

Z,9242164•02 OXM~ 
2,699 3908+00 LOA 

9 ,1 67529 1+0 4 OX M 
6.1977905+01 LciM 

-2 . 24955 7 ~+07 RAS 

1 .546759 1+ 02 RANS 
2,49 85568+ 02 INMPS 

-4,8769440+01 SLRS 

- l, 9820002 +03 DYMP 
4 .6860490+~ 3 PTMP 

-2,1497971+03 OVME 
Z.2 180990+0 1 D~P 

-2,9549405+03 OYM 
Z,0449730+02 VM 

-4,27 79828+0 1 LOS 

- 1,7 553705+02 APFS 
1. 74 39964 +02 APOS 
2.3130932 +03 PE> S 

-6, 7384492+01 All 

3,9649796+03 DZS 
-6,6568272+01 AZR 
8. 1804 723- 0l RSMP 
! ,87475 10+03 SEA SV 

1. 543 1717+03 oz 
6 ,4439648+01 AZ 

7 .3800419+04 DZG 
l. 4688 131+00 AZE 

4,226217 7+ 03 UZMP 
-6, 7384492+01 AZMP 

8,837109 1+02 OZME 
- 5 .2567812+00 LRP 

1.4588266+03 OZM 
3,3467 159+03 ARGM 
9,9739568+0 1 DES 

1.3795530+02 RPS 
- 7.1165689+03 TFPS 

1.0638517+01 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3284 182-02 WY 
QX 7.1991 315-0l QY 

4,2644095-0 l 
-6 .1711 0 12- 01 

WZ -9,03902£2-0 1 PX 
Ql -3. 17 647~0-0 l sxo 

6,932t559-0 l PY 6,6 130416-01 PZ 
-5,0894551-02 SYD -9. 03 95369-0 1 SZO 

• ***** C SM 

-6. 7031638+01 

-8.0190942+01 
-8. 765 'i l60+01 

6. 97343 0 9+0 l 
-6.68 17732•0! 

4.50995~b+UL 

- 1 .2 32'485+0 2 

4.510537?+02 
-9.038~.i2.3+J.a. 

-4.120b!:i5b+UL 
-9 .4180045+01 
-4. l 20055't+U .::: 

l.bllo!.::: 5 +0 .t:! 

5.6365'iiH+J2 
7 .046 o0b l+ ;:ll 

- l. 64 l Ul9l+CJl 

9.948oo Jl)+J 2 
8.269l2J 7+01 
1 . 3899919+0 2 

2, 864604J-O l 
-4.245yQ87 -0 l 

I MOON RE F. / PHA SE 52- 87 
MEA N- Uf -E POC H 1971 4 FEB. 19 71, HRS., 49 MINS,, 60,00u SEC S, G.M,T, USNM USFT I StC 

,8l500000JOOOOOO+OOZ HRS, FRUM LAUNCH DAYS, 9 HRS. 1 2~ MI NS ., 59.999 SECS. G.E.T. RAGR ,ZZ 12408 70o423 U6+003 

RESTART COORD IN ATES I Ek ANO ER/HR I 

RXY l 
R DXY Z 

-, ! 0031726701156487+00 1 
. ~43 7 612927253539 7+000 

,4350946 t394U l4185+000 
- . 53245244886934009-003 

,Z422037Ce33898 l 03+000 
-.3 1320888 726286336-001 

SEL ENOCENTRIC 
XL -3.4545156+03 YL 
RL 3 .8567823+03 DECL 

SELENCGRAPH l C 
XS 3.5 198565+()2 

ALT S 2 . 0 102s01+03 
LTS -2.4075558-0l 
LI N l. 768003 0+02 

TPAL T z.9 1qo475+03 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

~PA L T 

x a.35407 74+ 04 v 
Z.0 762644+05 DEC 

GEOGRAPHIC 
XG -t . 7224903+05 VG 
ALT 2.J4184H0+05 Lhr 

EARTH-"OON PLANE 
XMP -l.084R530+02 
RM P 3,8567 823+01 
XME -2.0 75 9"J64+')'5 
DIA 5.2323153+00 

PLANETARY COO RDI NA TE S 

Y"P 
OEMP 
YHE 

LI A 

XM R.6<7G5289 +04 YM 
RM 2 .0748216+05 OEM 

XS UN 5.60 73 444 +0 7 YSUN 

1. 4984371>03 
l.24~0459+01 

-3.8378203 +0 3 
2.2394852 +00 
7 .60824 18+0 1 

-4.03&50!: 7+ 01 
5 . 7113373+01 

l. 65999 19+0 5 

ZL 
RA L 

ZS 
LONS 

LTE 
LAP 

2.6485554+0 1 RA 

- ~ .974~q83 +04 ZG 
2.6488095+01 LOfll 

-3.8483 71 2+03 ZMP 
3,4234 113+0 0 RAM P 

-3.8483716+03 ZME 
-6,0 l 579 ll+Ol DOA 

l .645007 5+05 ZM 
2 .6248296+01 RA M 

-5 .1 866 7 9~+07 ZSUN 

SE L ENOCENT~IC OSCULATI NG [ LEHEN TS 
SMAS -3.%03880+03 ECC S !. 32~07 26+00 I NCS 

VHS 3.05 138 77+ 03 RNMPS 5,079 1417+01 APMPS 
TAS -l.".:1758144+02 EAS -0. 459 49 16+01 MAS 

SELENOCENTA IC UNIT VEC TORS 
WX -3 .326427~-02 WY 4.2644074-01 
QX 7, 1992151-01 QY -6 .1710216-0 1 

••***• CSM 

wz 
QZ 

B.3413347>02 
1. 5655064+02 

1. 5010931 +oz 
-8.4 774 582+0 1 
-6 .6800244+00 
- 1.1 3 13693+0 1 

OXL 
VL 

oxs 
VRS 
LNE 

DR 

4,9 0 4535 4+03 DYL 
4,9079142+03 PTHL 

-Z,560 45 12+0 3 DYS 
4.9349468+03 PTR 
6.5870209+00 DS~•P 

-4.433564 1+ 03 VT 

9.25956 12+04 
6,3285 70 9+0 1 

DX l. 946 14 &4+03 DY 
V 2.4589593 +03 PTH 

9.25956 11•04 
2.02(144t84+02 

OXG -3,3323512+0 4 OYG 
VE 8. 3455479+04 PTE 

Z,3030468•02 DXMP 
-9 .1 614 7 37+0 1 VM P 

2.3030560+02 OXME 
2.69S l 5t0+00 LOA 

<;. 17 6 1479+04 OXM 
6.2128128+01 LOM 

-Z.24 91499 +07 ~AS 

1. 546 7 592+02 RANS 
2 .4 985501+02 I NMPS 

-4 ,03 17502+0 1 SLRS 

-9.03170290-0 1 PX 
-3 .17 6442;-0 l sxo 

- l ,9734532•03 DV~P 
4.9079142+03 PT~P 

-Z, 14 11 255+03 CVME 
2.205!:t09+01 Of..P 

-2.9583870+03 DYM 
2. 0088726+ 02 VM 

-4.ZH9297+0 l LO S 

- l.7 553 7C3+02 APF- S 
1,7439961+02 APOS 
Z.J l3094 4+03 PERS 

6,9325688-0 1 PY 
-5 . 0844975-02 SYU 

-3. 094989 0+ 00 DZ L 
-6.4601966+01 AZL 

4.2177966+03 ozs 
-6.3948 757+01 AZR 
8. 1707061-0 l RSMP 
Z. 16 7304 3+03 SEASV 

1 , 4493 3 17+0 3 DZ 
5 . 952 7799+01 AZ 

7.65 12755+04 OZ G 
l.4551397+00 AZE 

4,4733 187+03 DZMP 
-l.460 196 7+01 AZMP 

l .131 1665+03 OZME 
-5.256 77 53 +00 LAP 

l. 452426 7+0 3 OZM 
3 , 3463555 +0 3 ARGM 
9 . 5989832+0 1 DE S 

l .3795462+02 RPS 
-7, l 15 624 3+ 03 TFP S 

1. 0636 102+0 1 MTAS 

6. 6131 170-0l Pl 
-9.0395536-0 1 szo 

- 1. 820,90b +02 
-o . 77S J. !> 7 9+Jl · 

-B.9 34-.314+ \J l 
-A. 777'7o5 .:::+0 l 
t. 960d20o+U l 

- 7 . 075'105U+U l 

3.980L609 +02 
- 1 . 193 !>441+ 0.::: 

3. 9 79~j06•0£ 
-9.041'1bf14+Jl 

-4.2722~ 7 l+O<'. 
-9 .44348bO t J l 
-4.272287i+O.::: 

l .t. lOt.5 2,.lhl :C:. 

5 . SOOb~ l7+ 02 
7. l l04d i:!4 +.J 1. 

- l . 6407107+ 01 

~.o4848 25+Uc. 

B.269ll.69+J 1. 
l . 38 997u .;+u2 

2.8b'to 't :::ic) -Jl. 
-4.2459.12.1-;) l 

I MOON REF. / PHASE 52- 88 
MEAN-OF-EPOCH 197 1 4 FEB. l<Ht, 6 HRS., 4 MlfllS., 60.000 SECS. G.M. T . USNM USF T I StC 

.817501'J000 ·10000+iJ 02 HRS. FROM LAUNCH 3 DAYS , HRS. , 44 MINS., 50.9q9 SECS. G.E. T. RAGR .ZZ5001137;b>Jb7+0u; 

RESTART COORD IN ATES ( <R AND EA /HR I 

RX YZ 
ROXYl 

SELENOCENTR I C 

-. 7 860470~549 064740+000 

,8952212793 2682878•000 
• 4 32 10 31 54 53718946+000 

- .25749990524 1171 8 7-00 1 

XL -2. 7070<:4('1+03 YL 1.4881 346+03 Z L 8.0175089+02 OXL 
1, 5120167+02 VL RL 3. l 9 1sn53+03 OEC L 

SELENOGRAPH I C 
XS -2.8 13518 1+0 1 

ALT S 2.2530 117+03 
LT S -2.4644694-01 
LIN 1.7600 ·126+02 

TRAL T 2 .25377')5+03 

GEOCENTR IC 

VS 
LA TS 

LNS 
LA N 

RPA L T 

l . 4549362•01 RAL 

-3. 1884602+03 
2.45 15355+00 
7.5955819+01 

-4.0523789+01 
5. 71 21193+0 1 

ZS 
LON S 

LTE 
LA P 

1. . 3t:: 5 1444+02 
-9,0505567+0 1 
-6. 6 76802 2+00 

1.1272977+02 

DXS 
VR S 
LNE 

OR 

.232800916 0056 78 57+ 00 0 
-,45 ll 25352 154736G4-00 1 

5.2036571+03 DYL 
5.2 124095+03 PTHL 

-2 . 5535469+0 3 DYS 
5.2377542+03 PTR 
6,5873522+00 DSMP 

-4.5495044 +03 VT 

- l. 4967 710+0 2 OZ L 
-6 . c 1eez2 1+01 All 

4. 5 719 559 +03 DZS 
-6 .0296160+01 AZR 

8,160941 7-01 RS MP 
Z,595395 6+0 3 SEAS V 

-2.622L5bS +02 
-6.90431.0U+J l 

- 1. 0337677 +04::: 
-B . 79 bJd'tSt-.Jl 

6 .Q48.ll35+0l 
- 7 .t2B 75 .1 1+ 0l 

( 

,. 

( 



'( 

( 

"\; 

<. 

l 

~ 

8.3849744+04 v 
2.07q3000+05 DEC 

GEOGRAPHIC 
XG -l.768l553+05 VG 
ALT 2.0449636+05 LAT 

EARTH-~OON PLANE 
XMP - 4.0692472+02 
RMP 3. 1915 053+03 
XME -2.079 l 39 1+05 
DIA 5.232256 1+00 

PLANETA RY COORD INAT ES 

VMP 
DEMP 
VME 

LIA 

XM A.6556838+04 VM 
RM 2.0750699+05 DEM 

XSUN 5.6083953+07 VSUN 

l.6 620354•05 l 
2.645Ql8l+Ol RA 

-5.8229421+04 ZG 
2.6461717+01 LON 

-3. 16111 92+03 ZMP 
2.9754078+00 RAMP 

-3 .1611198+03 l MF. 
-6.029564 1+01 DOA 

1.6471541+ 05 ZM 
2.6271290+01 RAM 

-5.1859393+07 lSUN 

SELENOCENTRIC OSCULATIN G ELEMENTS 
SMAS -3.0599408+03 ECCS 1.3 251227+00 I NCS 

VHS 3.0516107+03 RNMPS 5.0654398+01 APMPS 
TAS -1.0198693+02 EAS -5. 72 304 13+0 1 MAS 

SELENDCENTRIC UNIT VECTORS 
WX -3.3283928-02 wV 
QX 7,!99H01-0l QV 

•••••• CSM 

4.2644130-01 
-6.1708535-01 

wz 
Ql 

275 

9 .26488~8•04 
b .3229039•01 

DX 2.2418419+03 DY 
V 2.6086654+03 PTH 

q. 2b488A4+04 
1 , 9822790+02 

DXG -2.8301988+04 DVG 
VE 8.3928123+04 PTE 

1.6566251+02 DXMP 
-9.7335236+01 VMP 

l.6566304+02 DXME 
2.6987 780+00 LOA 

9 . 1 84 7137+04 DXM 
6.2278376+01 LOM 

-2.2487421+07 RAS 

l.5467589+02 RANS 
2.4985320+02 !NMPS 

- 3.1861884+0 1 SLRS 

-1.935 7097+03 DVMP 
5.2124095+03 PTMP 

-1. 1032568+03 DVME 
2.1922347+01 DRP 

-2.96 18153+03 DVM 
1.9727724+02 VM 

-4.2 758767 +01 LOS 

-1.7553709+02 APFS 
1.7439965+02 APOS 
2.3131624+03 PERS 

1.2963436+03 oz 3 . 1428 268+02 
5.2884372+01 AZ - 1,1576493+0 2 

7.9011570+04 DZG 3.1430171+02 
1,4202292+00 AZE -9.0467304+01 

4.8190237+03 OZMP 
-6.0788222+01 AZMP 

1.4772255+03 DZHE 
-5.2566905~06 LRP 

1 .4460207+03 DZH 
3.3459958+03 ARGM 
9.2240095+01 DES 

1.3795312+02 RPS 
-7. 1147376+03 TFPS 

1.0633770+01 MTAS 

-4.4637539+02 
-9. 4 746699+0 I 
-4.46 37539•0 2 
1. 6081l999+0 < 

5.7650854+02 
7.1241 534+01 

- l .64040l2•yl 

9.9480007+02 
B.269ll44+0l 
1.38994~4+0.£ 

- 9 .03 90266-0l PX 6,9323868-01 PY 6.6132704-01 PZ 2.8647273-01 
- 3. 1763716-01 sxb -5.0776333-0 2 SYD - 9.0395728-0 l szo -4.2459730-Jl 

I MOON REF. /PHASE 52- 89 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 6 HRS. , 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

• 620000000000000+002 HRS . FROM LAUNCH DAYS, 9 HRS ., 59 MINS •• 59.999 secs. G.E.T • RAGR .228761 404128468+)03 

RESTART COORD IN ATES I ER AND ER/HR I 

RXVZ 
RDXVZ 

- .55368324383657267+000 
. 96819415 129509570+000 

.42043020430566440+000 
- .7307828B980068559-001 

.2 187 377 2904016039•000 
-.701275 18219394213-00 1 

SELENOCENTR IC 
XL - 1 . 9068483+03 VL 
RL 2.509, 94 1+03 DE CL 

S El ENOGR APH IC 
XS -4.0263044+02 

ALTS 1.5715 005+03 
LT S -2.46 1 3830-0 1 
LIN 1.7680024+02 

TRAL T l. 5722 593+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 8.4211 ~30+04 v 
R 2.0823890+05 DEC 

GEOGRAPHIC 
XG - 1. 8062 231+05 VG 
ALT 2.0479725+05 LAT 

EARTH-~CON PLAN E 
XMP -6.93 132 13+02 
RMP 2.so99 q4 1+03 
XME -2.0822492+05 
DIA 5,2322082+00 

PLANETARY COORDINATES 

VMP 
DEMP 
VME 

LI A 

XM 8,61 17 877+04 VH 
RM 2.07531 79+05 OEM 

XS UN 5 . 6094460+07 V SUN 

1.4479337+03 ZL 
1 . 7465260+01 RAL 

-2.4746016+03 
2. 7313091+00 
7.5829220+0 1 

-4.0662760+01 
5. 71 4518 7+ 01 

ZS 
LONS 

LTE 
LAP 

1 .6637705+05 
2.64292~0+01 RA 

-4.6350862+04 ZG 
2.643l7aO+Ol L O~ 

-2.4 1C4083+03 ZMP 
2.2336951+00 RAMP 

-2.4104084+03 ZME 
-6.0432983+01 ODA 

1 .6492912+05 ZM 
2. 6294119+01 RAM 

-5.1849987+07 ZSUN 

SELENOCENTRIC OSCULATIN G ELEMENTS 
SMAS -3.Q595 002+03 ECCS 1 .325 177 3+00 INC S 

VHS 3.~518304+03 RNMPS 5.0517381+01 APMPS 
TA S -9.3390637+01 EAS - 4.8107734+01 MAS 

7.5331820+02 DXL 
1.4278938+02 VL 

l .1960605+02 
- 9 .9241338+01 
- 6 . 6 7 3542 7+00 
-8.3825838+01 

DXS 
VRS 
LNE 

DR 

5.6278269+03 DYL 
5 , 6585367+03 PTHL 

-2.48~8435+03 DYS 
5.6818030+03 PTR 
6.5876507+00 DSMP 

-4.6428571+03 VT 

9.26 H5583+04 
6.3 1 53944+0 1 

DX 2,6626015+03 DY 
V 2.8542325+03 PTH 

9. 2685581+04 
l . 94 3qz54+02 

DXG -2.3055335+04 OVG 
VE 8.4566500+04 PTE 

9.7828 17 6+01 DXMP 
-1.0604301+02 VMP 

9,7827228+01 DXME 
2.6~83220+00 LOA 

9.1932266+04 DXM 
6.24 28649+01 LOM 

-2.2483342+07 RAS 

l .5467585+02 RANS 
2.4985083+02 lNMP S 

-2.3402759+01 SLRS 

-1.817 18 23+03 DVMP 
5.6585367+03 PTMP 

-1.9846036+03 CVME 
2.1790426+01 ORP 

-2.9652254+03 DVM 
l .93667 25+ 0 2 VM 

-4.2748237 +01 LOS 

- 1.7553717+02 APFS 
1.7439968+02 APDS 
2.3132726+03 PERS 

-4.2478253+02 DZL 
-5.5135370 +0 1 AZL 

5. 1075711+03 DZS 
-5.4800015+01 AZR 

B.1511773-0l RSMP 
3.2751735+03 SEASV 

1.0148264+03 DZ 
4.3400826+01 AZ 

8.1362871+04 OZG 
1 .3288118+00 AZE 

5 .3381323•03 
-5 .5135370•01 

1.9966873•03 
-5 .2565730•00 

DZMP 
AZMP 
DZME 

LRP 

1.4396089+03 DZM 
3.3456366+03 ARGM 
8.8490359+ 01 DES 

1.3795101+02 RPS 
- 7 . 1138805+03 TFPS 

1 .063 1474+01 MTAS 

-4. 076J057•0l 
-7.136 74<9•Jl 

- 1 .272.£1)89+0.::: 
-8.8353092• 0 1 

6.9356093+01 
- 8.4481373•01 

1. 6529935•02 
- l . 123'i74B+02 

1.6525148•0 2 
-9.053~503•01 

-4. 7035-'.39+0£ 
-9.5 13687 9•01 
-4.703>239+0 2 

l.607 553ti+O-' 

5. 729<992•02 
7 . 1370215•01 

- 1 .64009;':> 7+ 04 

9. 9488(107+02 
8.2691127•01 
1. 3d99l83+02 

SELENOCENTR!C UNIT VECTORS 
WX -3.3283383-02 •Y 
QX 7.Iq9b 36q-Q l QV 

4. 2644200-01 
-o.1706 178-0 1 

Wl 
oz 

-9.0 390234-0 1 PX 6.9321312-01 PY 6.6134857-01 Pl 2.8640485-0l 
-3.1102110- 01 sxo -5.06q3542-02 svo -9.0395957-0 1 szo -4.2460236-01 

• •• *** C SM I MOGN REF. /PHASE 52- 90 
MEAl~- OF-EPDCH 1971 FcB. 1971, 6 HRS., 34 MINS., 60.000 SECS. G.M.T . 

3 DAYS, 10 HRS ., 14 MI NS., 59,999 SECS. G.E.T. 

USNM USFT I StC 

.8225ooooooooc0o+on2 HRS. FROM LAUNCH RAGR .232521670011~>0+003 

RESTART CDORD INITES I ER AND ER/ HO I 

RXVZ 
RDXYZ 

-.29919 102 540033240+000 
.10739535202529990•001 

SELENDCENTRIC 
XL -1. 0 303 596+03 YL 
RL l.8242 0 2 1+03 DE:L 

SELENOGR APHI C 
XS -7.54 16114+0 2 

ALTS 8.8570H5q+o2 
LT S -2.4582950-0 1 
LIN 1 .7680025+02 

TR ALT 8,8646729+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

HALT 

x &. 4b48 0 54+0<t y 
2. t1850 6 83+05 iJEC 

GEOGRAPHIC 

1.3464476+03 
2.1655129+01 

- l.65 813 30•03 
3.0707178+00 
7.57[2621+01 

-4.0800504+01 
5.7173874+01 

1 .6648833+05 
2.6394034+0 1 

.390962 14083024359•000 
- .17P e 4850283369593+000 

ZL 6.7316526+02 DXL 
RAL l.2742477+02 Vl 

ZS 
LONS 

LTf 
LAP 

RA 

q. 7719741+01 
-l . 144 5725+02 
-6.6702448+0 0 

8.2215041+01 

q. 269002 7•04 
6. 3049743•01 

DXS 
VRS 
LNE 

DR 

DX 
v 

.19546407045961551•000 
-.1235448840 730 2440+000 

6.2425748+03 DYL 
6.3684031+03 PTHL 

-2. 1931277+03 DYS 
6.3890245+03 PTR 
6.5879166+00 DSMP 

-4.5548751+ 03 VT 

3.2739574+03 DY 
3.3014442+03 PTH 

-1.0349434•03 
-4.5662084•01 

DZL 
All 

5,9982901+03 DZS 
-4.5473144+01 AZR 

8.1414041-01 RSMP 
4.4802618+03 SEASV 

3.9824784+02 
2·8612171+01 

DZ 
Al 

XG - 1.8362746+05 VG 
ALT 2 .0506 5 17+05 LAT 

-3.4126412+04 ZG 
2.63~65 ~ 8+01 LON 

9.2690023+04 
1. 9052807+02 

DXG -1. 7428765+04 DVG 
VE 8.5512107+04 PTE 

8.3717001+04 DZG 
1.0593449+00 AlE 

EARTH-MOON PL AN E 
XMP -'1. 4440 6 96+02 YMP - l.56 04872+03 ZMP 2.6242200+01 DXMP 
RMP 1.8242021+03 OCMP 8.2426 1 27-01 RAMP - 1.2118233+02 VMP 

- 1.4 350850+03 DVMP 
6.3684030+03 PTMP 

6.1848150+03 DZMP 
-4.5662084+0 1 AZMP 

-7.181'995•0£ 
-7.65'+247£+.)l 

- 1 . 74lb990+0£ 
-8.9 10 !>t;9 l+ vl 

6.9l30J64+0l 
-7. 945"18 2 :>•J 1 

- l .487uUb.c::•U, 
-l.0914d&v+Ol 

- 1. 487'1'+73+0 2 
-9.0637170+01 

-4.95ll889+02 
- 9.5539555+01 



XMF. 
DIA 

-2,1850099 +05 YME 
5.2322 128+00 LIA 

PLANETARY COORDINATES 
XM 8,56784 13+04 VM 
RM 2.0755658+05 DEM 

XSUN 5.6104965+07 YSUN 

- l,5604876+03 ZME 
-6.0570431+01 DOA 

l.6514188+0 5 ZM 
2.63 16790+01 RAM 

-5, 1840580+07 ZSUN 

SELENOCF.NTRIC OSCULATING ELEMENTS 
SMAS -3.0589594+03 ECCS 1.3252442+00 INCS 

VHS 3,0521002+03 RNMPS 5,0380693+01 APMPS 
TAS - 7,8325106+01 EAS -3.60509I7+01 MAS 

SE LENOCENTR IC UNIT VEC TORS 
WX -3,3283755-02 WY 
QX 7.1999405-0 1 QY 

4.2644 176-01 
-6. 17032 80-0 1 

****** CSM I MOON REF, /PHASE 52- Ol 
MEAN-OF-EPOCH 1971 

Wl 
uz 

,825000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER /H R I 

276 

2.62'• 3 105•01 DXME 
2.69"1833 9i-O O LOii 

9,2016863+04 OXM 
6,2578948+01 LOM 

-2 , 2479263+07 RAS 

1,5 467566+02 RANS 
2.49B 't82 5+02 INMPS 

-1.4940799 +01 SLRS 

-9 ,O 390245-01 PX 
-3 .1761464-01 SXO 

-l . 602 3802+03 CVME 
2.165%20+01 DRP 

-2.9686175+03 DYM 
1.90057 26+02 VM 

-4.273 7706+0 1 LO S 

- I,7 5537 12+02 APFS 
1, 7439965+02 APOS 
2·3134058+03 PERS 

6,9318159-0 I PY 
-5.059l9DI-02 svo 

2.8437228+03 OZME 
-5.2565178+00 LRP 

I.4331912+03 OlM 
3.3452780+03 ARGM 
8.4740623+01 DES 

1.3794855+02 RPS 
-7. 1128275+03 TFPS 

1,0626655+0[ MTAS 

-4. Cil5121::11::1b+02: 
t .606£127+02 

5. 6934933+0< 
7.!51486b+Ol 

- 1.6397850+01 

9,9490875+02 
8.269ll13+Gl 
l .389"•50+02 

6.6I37579-0l PZ 2.8649836-01 
-9,0396293-0l SlO -4,246G73b-Ol 

FFB. 197 1, b HRS., 4q MINS., 60.000 SEtS. G.,... .T. USNM USFT I StL 

DAYS, 10 HRS,, 29 MINS,, 59,999 SECS. G,E, T. ~AGR .23628193701463l+JU3 

RXV l 
ROXVZ 

-.15795978488035250-00 1 
.11789d9l453904093+001 

.31713073468246 34 1•000 
-.46062355865136130+000 

.150I9635331534663+000 
-.260734881 7009 6471 +000 

SE LENOCENTRIC 
XL -5 ,4400300+01 YL 
RL 1·2097003+03 OECL 

SELENOGRAPHIC 
XS -1,0069991+03 

ALT S 2.7121'>74+02 
LT S - 2 ,4552102-01 
LI N l, 7680022+02 

TRALT 2. 71 96539+02 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

R PAL T 

e. 51B4fl49+04 v 
2,0865024+05 OEC 

GEOGRllPHIC 
XG -1.8573244+05 YG 
ALT 2.052 1758+05 LAT 

EARTH-MGON PLAtH 
XMP -1.0771 ,44+03 YMP 
RMP 1.2097102+03 OEMP 
XME -2,0865e52+05 VME 
OJA 5.23246 39+00 LlA 

PLANETARY COORDINA TES 
XM 8.52384 49+04 V~ 

RM 2.0758135+05 OE M 
XSUN 5.6 115468+07 VSUN 

1,0921772+03 ZL 
2.5315263+01 RAL 

-6.6715411+02 
3.0820626+00 
7.5576021+01 

-4.0929832+ ·)1 
5 . 71662 83+0 1 

ZS 
LONS 

L TE 
LAP 

J .6644587+05 
2.6351253+01 RA 

-2. 1540899+04 ZG 
2,6353773+01 LON 

-5.4854450+02 ZMP 
-2.2173727+00 RAMP 
-5.4854491+02 ZME 
-6.07 14lt2+0 l QOA 

1,6535369+0 5 ZM 
2.6339298+0 1 RAM 

-5.1831171+07 ZSUN 

SE LENOCENTRIC OSCULATIN G F. LE Mf.N TS 
SMAS -3,0574 622+03 ECCS 1 ,32540 10+00 INCS 

VHS 3,05284 74+03 RNMPS 5,0243096+0 1 APMPS 
TAS -4,649 1184+01 EAS - 1.8573753+01 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX -3,3292 ·173-02 WY 
QX 7,2000209-01 QV 

4,2643953-01 
-6,[ 702226-01 

Wl 
Ql 

5.1726626+02 UXL 
9,2&51491+01 VL 

6.5059961+0 1 
-l.4b47485+02 
-6.66b9099+00 

4,2713189+01 

oxs 
VRS 
LNE 

DR 

6.R531160+03 DYL 
7.5120573+03 PTHL 

-9, 1 356594+02 DYS 
7.5295153+03 PTR 
6,58814 94+00 CSMP 

-3,3735936+03 VT 

9,2618 196+04 
6.2697437+01 

OX 3.89Il247+03 DY 
V 4.1868266+03 PTH 

9.2618193+04 
1. 86b l 550+02 

OXG - l.0 65R438+04 DYG 
VE 8,68 77855+04 PIE 

-4.68 ~4265+01 OXMP 
- 1. 530 125 9+02 VMP 
-4,6803392+01 OXME 

2,6972553+00 LOA 

9.2 100930+04 OXM 
6.2729271+01 LOM 

-2.2475 183+07 RAS 

l ,5467596+02 KANS 
-1.1015351+02 INMPS 
-6.4773601+00 SLRS 

-8,8339225+00 CVMP 
7.5120574+03 PTMP 

-1,7600230+02 DYME 
2.1531558+01 DRP 

-2.9 71 9913+03 OVM 
1.8644733+02 VM 

-4.2727177+0 1 LOS 

- 1,7553598+02 AP ~S 

l. 74399 I 5+02 APOS 
2.3135441+03 PERS 

-9,0390319- 01 PX 6.9317190-01 PY 
-3. l7 6I484-0 l SXO -5,0442964-02 SYD 

-2,6774688+03 DZL 
-2,6685350+01 All 

7,4685748+03 DZS 
-2,6618593+01 AlR 

8,l3I637l-Ol RSMP 
6 .7 314535+03 SEASV 

-1,5155749+03 
-9.0689673• 0 1 

-2.8I695o9+02 
-9.085<t660t-iH 

6.9l0410d+O l. 
-4. 78703711+0 l. 

- 1 .25070 11+0 3 DZ -9.498Vf:ll0+02 
2.2610407+00 AZ -l.05Sj7j~+~2 

8.62 16339+04 OZG -9,4985442+0< 
l .Q89029R-Ol AZE -9,0753018+01 

7.4972805+03 DZMP 
-2.6685350+01 AZMP 
4,15654 ~2 +03 DZME 

-5.2569232+00 LRP 

l.4267678+03 DZM 
3.34492~ 1+ 03 ARGM 
8.099088 7+01 DES 

I. 3794882+02 RPS 
-1. 1og0256+03 TFPS 
1. 0620853+0 1 MTAS 

-4. 1 06ob4~+V2 
-9. 5 l4't5 ~HHVl 

-4. 708ob43+0.i:: 
l .bO'tb54't+V.I:'. 

5. 6570082+0~ 
7 . 1 b5i'tti4+0 l 

-1.6394764+1.)l 

q.949U llo+ 04:'. 
e.269l097•Vl 
I. 3898071 +OZ 

6.6138706-01 Pl 2,864'i579-0l 
-9.0396680-0! szo -4.24bl259-0l 

( 

( 

( 



277 

., 

) 

LUNAR ORBIT IN SERTION 



.) 

· 1 

) 

****** CS'-1 I MOON REF, /PHA SE 7-
MEAN-OF-EPOCH IQ71 

.~263711Q8507864+002 HRS , FROM LAUNCH 

279 

TABLE XII.- LUNAR ORBIT INSERTION 

F EB. 1971, 6 HRS., 58 MINS .. 13,631 secs. G.M.T. USNM USFT I Ste 

DAYS, 10 HRS .. 38 MINS., 13.6!1 secs. G.E.T. RAGR .238344366473545+003 

BURN ELAPSED TIME • 00000000 SECS, 

RESTART COORDINATES ( ER AND ER /HR I 

RXYl 
ROXYZ 

.14301772353263686+000 
• 110 35 3Q6Q050 54212+001 

.23479917345221545+000 
-.75170992033396808+000 

.10550372263306933+000 
-.39530362 722 011800+000 

G04 THRUST ********** 
••••••••••••••••••••• 
• ENGI NE IGNITION 

THETA 
BARC 
VR X 
TGO 

.................... , 
1.3862 2 12+ 01 BETA . 
0,0000000 DELV 
4.374676Q+03 VRY 
0.0000000 FC 

SELENOCENTRI C 
XL 4.~254353+02 Yl 
RL 1.0141537+03 OECL 

SELENOGRAPHIC 
XS - l .012Q370+03 

ALTS 7,5660154+01 
L TS -2,45351 74-01 
LIN l.767Q979+02 

TRAL T 7 ,641R808+0 I 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPAL T 

x 8. 548Q423+04 y 
R 2.0860245+05 DEC 

GEOGRAPHIC 
XG -l,86404Rl+05 VG 
ALT 2,0516079+05 LAT 

EARTH-~OON PLANE 
XMP - 1,0074 9 11+ 03 
RMP 1.0141537+03 
XME -2. 0860242+05 
DIA 5,232801Q+OO 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 8,4996880+04 YM 
RM 2,075Q4Q3+05 DEM 

XSUN 5,6121229+07 YSUN 

-1, 5821533+02 PROP 
0.0000000 MASS 

-2,1Q05656+03 VRZ 
0.0000000 GMLP 

B.0863275+02 l L 
2 ,OQ944ll+OI RAL 

-3. 139B513+01 
2 . 1742837+00 
7 -5506572+0 1 

-4.09Q3073+01 
5. 7123543+01 

ZS 
LON S 

LT E 
LAP 

1 .6627Bl2+05 l 
2,6325871+01 RA 

-1.4494750+04 ZG 
2.6328390+0 1 LON 

8,3027674+01 ZMP 
-4,5862168+00 RAMP 

8, 3028480+0 1 ZME 
-6,0BOl935+01 DOA 

l.654694B+05 ZM 
2 , 635 157 5+0 1 RAM 

-5.1B2600Q+07 ZSUN 

SELENOCEN TRIC OSCULATING ELEMENTS 
SMAS -3.0562617+03 ECCS l.32~5148+00 INCS 

VHS 3.0534469+03 RNMPS 5.01 62774+01 APMPS 
TAS - 1.4845451+01 EAS -5,589883 1+ 00 MAS 

SELE NOCENTRIC UNI T VECTORS 
WX -3,3306042-02 WY 
OX 7.1991578-01 QY 

BODY ATTITUDE AND FORCES 
RRAT 0.0000000 PRAT 
XIX -6.9256472-01 ETX 
XIV 7.1973661-01 ETY 
XIZ -4,8304477-02 ETZ 
ALS 1.6051884+02 BTS 
ALE I 1,0025676+0 1 BTE I 

4. 2644234-01 
-6. I 70Q978-0J 

0.0000000 
-3 .0181685-01 
-2.2829987-0 1 

9 .2562723-01 
-7. 7298519+01 
-3.9523097+00 

****** CSM I MOON REF, /PHA SE 7-
MEAN-OF-EPOCH 1971 

wz 
Ql 

YRAT 
Z TX 
ZTY 
ZTZ 
ALE 

• 82t426754062582+002 HRS, FROM LAUNCH 

0.0000000 TM 
9,6377701+04 MSFL 

-2.3849352+03 vox 
-1.1393711+00 GMLY 

3,633478 1+0 2 DXL 
5,8654130+01 VL 

3.8476281+01 
-1.7822454+02 
-6,6650645+00 

l.B527437+01 

oxs 
VRS 
LNE 

OR 

2.l03200C+04 VeLG 
6, 7091999+01 SP I 

-2,0398737+03 VOY 
7,2062602-0IPLCHNG 

6.4145506+03 DYL 
8,0943509+03 PTHL 

9.2965267+02 DYS 
8.1105487+03 PTR 
6.5882630+00 DSMP 

-1.1918745+ 03 VT 

2 ,9860167+03 TACC 
3 . 1348000+02 VEX 
2.1789024+03 voz 
o .o OOOOOO TOELV 

-4, 3694679+03 OZL 
-8,4674604+00 AZL 

8.0484504+03 DZS 
-8,4504254 +00 AZR 

8,1262817-01 RSMP 
8.0224955+03 SEASV 

7 , 02! l 734+0v 
1. 00859<0+04 

-B. 7151800+01 
7. 339o824+Ji 

-2,2977H33+ 03 
- 1. 0449'tl 7 +0L. 

-3. 7308577+0< 
-9.2343944+01 

6.9035012+01 
- 1.6 260388+01 

9.2510169+04 
6.2790710+01 

DX 3,4407162+03 OY -2,9462265+03 OZ -1. 7 339826+03 
V 4,8503065+03 PTH -2.06 10331+01 AZ -1,0389010+02 

9.251017 1+04 
1. 8444634+0 2 

OXG -5,720 1585+03 OYG 8,7066760+04 OZG -1,7340066+03 
VE 8.7271690+04 PTE -1. 1210212+00 AZE -9,0715>09+Jl 

-8, I OQ0850+0I OXMP 
J ,7528888+02 VMP 

-B.1090792+0 1 DXME 
2,6972328+00 LOA 

9,2146822+04 OXM 
6,2811747+01 LOM 

-2,2472945+07 RAS 

1.5467571+02 RANS 
-1.1015169+02 INMPS 
- 1-8313495+00 SLRS 

- 9.0390134-0 1 
-3.1766190-01 

0.0000000 
6.5517990-01 
6,5563586-01 
3. 7534107-01 
1 .0557248+02 

·Px 
sxo 

JGA 
ALO 
BTO 
GMO 
BTE 

1.8763958+03 
8 ,0943509•03 
1. 7092971+03 
2.1455110.+0l 

OYMP 
PTMP 
DYME 

ORP 

-2.9738344+03 DYM 
1.8446738+02 VM 

-4.272 1401+01 LOS 

-1.75534 14+02 APFS 
1.7439852+02 APOS 
2.3135580+03 PERS 

6.9326180-01 
-5.0469488-02 

-9.9 197464+01 
6,9 941137-03 

-4.8024 767-07 
0.0000000 

-6.2472054+ 00 

PY 
SYD 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

7.8659469+03 OZMP 
-8,4674605+00 AZMP 

4,5253995+03 OZME 
-5.2575849+00 LRP 

1.4232415+03 OZM 
3.3447240+03 ARGM 
7 .8934235+01 DES 

1.3795766+02 RPS 
-7. 1073817+03 TFPS 

1,0614598+01 MTAS 

6.6131292-01 
-9 .0396685-01 

-3.3240205+01 
1.6626613•02 

-2 .1941221+01 
-5 .0408589+00 

1.0272173+02 

PZ 
szo 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

-3. 52897tH>+02 
-9,32195:H+OI 
-3.52897b3•u 2 

1.6040333+02 

5, 6380071+O2 
7.172b4l8•JJ. 

-1.639;011+01 

9. 948:>842+0l 
B.269ill6+01 
1. 389750!;.+Jl 

2, 8644943-J I 
-4. 2461360-J l 

-5.1459749+00 
-l.3359475 +Ul 
-5.8223611+00 
-l.6970443•0~ 

-1. 7699J89-0 l 

FEB. 1971, HRS., 58 MINS .. 33.631 secs. G.M.T. USNM USFT I SEC 

DAYS, 10 HRS .. 38 MINS., 33,631 secs. G,E,T • RAGR .238427927955465+003 

BURN ELAPSED TIME .20000000+02 secs. 

RESTART COORD I NATES ( ER AND H /HR I 

RXYl 
RDXYZ 

. 14908088262349593+000 

.10790Q0399Q920733+001 
.23063 7 5 1413682308+000 

-.74643140788747855+000 
. 10329005005122063+000 

-.401610734592 11043+000 

GD4 TH RUS T ********** 

THETA 
BARC 
VRX 
TGO 

...............•..... 
1.2484600+01 BETA 
1.4825381+00 DELV 
4,329103+03 VRY 
0.0000000 FC 

SE LENOCENTRIC 
XL 5.1342465+02 YL 
RL 1.0104738+03 DECL 

SE LENCGRAPHIC 
~S -l,COQ7770+03 

ALTS 7,1980302+01 
LTS -2,4534474-01 
LIN 1.7651639+02 

TR ALT 7,2738976+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

8,5500519+04 y 
2, 08596 7 5+05 DEC 

GEOGRAPHIC 
XG -1,8642334+05 VG 
ALT 2.0515509+ 0 5 LAT 

-1.5797416+02 PROP 
l,41;1065+02 MASS 

-2, 26 30 70 5+03 VRZ 
0.0000000 GMLP 

7,9430027+02 ZL 
2,0611951+01 RAL 

-5. 117 5286+00 
2. I 080707+00 
7. 5503759+01 

-3.69 14365+01 
5. 71 26480+01 

ZS 
LONS 

LTE 
LAP 

1.6626847+05 Z 
2.63248 78+01 RA 

-1.4208375+04 ZG 
2,6327396+01 LON 

1 . 3418555+03 TM 
9,5035846+04 MSFL 

-2,41746G3+03 VOX 
- 1 .1050310+00 GMLY 

3.5572407+02 OXL 
5.7121934+0 1 VL 

3. 71 t9748+01 
-1.7970963+02 
-6.6649895+00 

1 .8389951+01 

oxs 
VRS 
LNE 

OR 

2.1032000+04 VELG 
6. 7091999+01 SPJ 

- l.9432706+03 VOY 
7 . 1893021-0IPLCHNG 

6,2724340+03 DYL 
7.9760969+03 PTHL 

9,9043887+02 DYS 
7,9922683+03 PTR 
6,5882673+00 OSMP 

- l ,0453458+03 VT 

2,8446068+03 TACC 
3.1348000+02 VEX 
2.0757153+03 voz 

-3,6988207-01 TOELV 

-4.338 7858+03 DZL 
-7,5308397+00 All 

7.9194851•03 ozs 
- 7.5155137+00 AZR 

8.1260611-01 RSMP 
7,9236105+03 SEASV 

7,12030b7+00 
1 . 00859~U+U4 

-8,3024584+01 
2.1480747+0< 

-2.3344447+03 
- l .054u828+ 02 

-4,208Hl2o+O< 
-9.2 7683 08+01 

6.903«14+01 
- l .47855o9+JI 

9,2504401+04 
6,2786335+01 

OX 3,2985251+03 DY -2,9156872+03 DZ -l.7707;3o+03 

9.2504401+04 
l ·8435B41+02 

V 4,7452040+03 PTH -2,1735699+01 AZ -l,0453393+0i 

DXG -5,53 83417+03 OYG 8.6936804+04 DZG -1,7707959+03 
VE 8.7131034+04 PTE -1.1556595+00 AZE -9,072 7541+01 



EAR TH -MOON PL ANE 
XMP - ! .00 12267 +03 
RMP !.0104738+03 
XME -2.0859671+ 05 
DIA 5.6439 13 3+00 

PLAN ETAR Y COORD INA TES 

YMP 
OEMP 
YME 
LI A 

XM 8.498 7 095+04 VM 
RM 2.07 59548+05 DEM 

XSUN 5.6 12 1462+07 YSUN 

1 .0874955+02 ZMP 
-4.67266~5+00 RAMP 

! .0875 0 50+02 ZME 
-5.6942809+0 1 DOA 

1 .654741 7+05 ZM 
2.635207 1+ 0 1 RAM 

-5. 1825 7 99+07 ZSUN 

SE LE NOCENTR I C OSCULATING EL EMEN TS 
SMAS -3.9475198+03 ECCS 1 .25202 19+00 INCS 

VHS 2.6867267+03 RNMPS 4. 71 42052+ 01 APMP S 
TA S -1.3539486+0! EAS -4. 5529307+00 MAS 

SE L ENOCENTR IC UNIT VEC TORS 
wx -3.B902 qse-n2 wv 
QX 7.1755061-0l QY 

BODY ATTITUDE ANO FORCES 
RRAT 2.02 7S927-05 PRAT 
XI X -t..9220 188-0 l E TX 
XIY 7.20 1C•081-0 l ETY 
Xl l -4.8076889-02 E TZ 
AL S l .60526q3+02 8TS 
ALEI ! .0021741+0 ! B TE! 

4.2925735-01 
-6. 1645 7 50-0 1 

wz 
oz 

-1.954864 7-03 YRAT 
- 3 .01 80003-0 1 Z TX 
-2.283083 7-0 1 Z TY 
9.256306 1-0 1 ZTZ 

-7 • 7 387787+ 01 ALE 
-3.957712 6+00 

••**** ~SM I ~OON REF. /PHASE 7-

/ 

280 

- 8.t.31':32')h)l 
l.7 3r.!O I C•ti02 

- 8.2 H501.:.1,..)l 
2. 90 76321+00 

9.21486 7 8-~0 4 OXM 
6 . 28150 8 7+01 LOM 

-2.24728 54 +07 RAS 

l.544t 79 1•02 ~A N S 

-1. 1297789+02 lNMPS 
- L. 1 534391 +0 0 SLRS 

l . 92b909 9+0 3 CYHP 
7. 4 76 096 9 .. 0 3 PrMP 
l . 1 ~i 97l't0 +03 DYME 
1.7241072 <0 1 OPP 

-2 . 9739090+03 OYM 
l.84387 16+02 VM 

·-4,2721167+01 LOS 

-1.7482151+02 APFS 
1.7416233+02 APOS 
2.240<i495+03 PERS 

7.7299434+03 DZMP 
-7.5308396+00 AZMP 

4.3894039+03 OZME 
-5. 3546600+00 LRP 

I .4230986+03 OZM 
3.3447 16 1+0 3 ARGM 
7.8850906+ 01 OES 

1.3877778+02 RPS 
-8.88990 10+03 TFP S 

! .558 1 3 19+0 1 MTA S 

- 9.0234400-01 PX 6.S54 l 9C2-D l PY 6.6008957-0 1 PZ 
-3.24193 18-01 SXO - ! .236 7319-0 1 SYD - 8.9815287-01 S ZO 

2.2 128021-04 
6.55570G9-0! 
6.55232"5-0 l 
3. 7 5 361°2 - 01 
I. 0 5 t0094+0 2 

!GA 
ALO 
OTO 
GMO 
BTE 

-9.923569 1+0 1 
-3.280530 1-02 

1.0 3 11 985- 03 
0.0000000 

-6.2464828+00 

MGA 
ALLV 
BTLV 
GML V 
ALM 

-3.3236283+0 1 
1.6768022+02 

-2.2297708+01 
-5. !434470+00 

! .0138572+02 

OGA 
ALL! 
BT LI 
GMLI 
8TM 

-3.9 17''370+J< 
-9.3469592•01 
-3.9 17 9370•0 2 

l . 602lb4ti+02 

5.637 2:1 08 +0.2 
7 . !7294Sj+Ol 

- 1 .639>00 2•01 

9.9480136+02 
a. 269"59 7+01 
I. 4300691+0 2 

2.8403183-0 1 
-4.2 193lbl -G l 

-5. 1665 70S+OO 
- l.33 5o2 7 l+OZ 
-5. B l7o ~4b+JO 
- 1 .697607 '>•02 

4.Q649 7ct2 -0 l 

MEAN-OF-EPOCH 1971 FEB. 1971, 6 HRS., 58 MINS., 53.031 SECS. G.M.T. USNM USF T I s ec 

• 82b4823096 1 7300+002 HRS. FROM LAUNCH D.A YS, 10 HRSd 38 MI NS. , 53.6~ 1 SECS. G.E. T • RAG R .2385 11 489437 384+003 

BURN ELAPSED TIME • 39<199999+02 SECS. 

RES TART COORDINATES l ER AN D ER /HR ) 

RXY l 
ROXYZ 

. 1 55006429 19740 640+000 

.10530998599053 840+00 1 
.22650613678190332+000 

-.740A04 1 5723360422+000 
• !0104l 47S534207 24+000 

-.40786488064924293•000 

GC4 THR UST ********** 
ThET A 

BARG 
VRX 
TGO 

**********it<+•••••**** 
1.1124 184+0 1 BF.TA 
2.9509<36+00 DELV 
4.2812%2+03 VRY 
J. 0000000 FC 

SEL ENOCENTR IC 
XL 5.3383184+02 YL 
RL 1 .o o·r263!+03 DECL 

SE L ENCGRAPHIC 
XS -1.0064166+03 

ALTS 6.87696 17+0 1 
LTS -2.4533775-0 1 
LIN I. 76 19898+02 

TRAL T 6.'?52d282+0 1 

GEOCENTR I C 

YS 
LATS 

LNS 
LAN 

RPA LT 

8.55 11139+04 y 
2. 0859089+05 DEC 

GEOGRAPHIC 
XG -l.8ti44l28+05 VG 
ALT 2.05 14922+05 LAT 

EARTH-~00" PLANE 
XMP -9. q4795t+0+02 
RMP i.0012 s3 l+o3 
XME -2 . 0859083+05 
DI A 6.0 L5q669 +0 •J 

P L ANET~RY COORD I NA TES 

YMP 
DEMP 
YME 

LI A 

XM ~.4~ 77307+04 Y ~ 

R/v', 2. 0 759 603+05 DEM 
XSUN 5.t l 216q6+07 YSUN 

-!.5770376+02 PROP 
2.8483234+02 MASS 

-2.3350 1 50+03 VRZ 
o.ooooooJ GMLP 

7.8007200+02 ZL 
2.02 10545+01 RA L 

2.0732023+01 ZS 
2.03 14200+00 L ONS 
7.550Q91t6+01 LT E 

-3.3448 1 96+0 1 LAP 
5. 7118256•01 

! .6625892+05 z 
2.6323869+0 1 RA 

-1.3922434+04 ZG 
2.632638 7+ 0 1 LON 

1.3401648+02 ZMP 
-t+.7648944+00 ~AM P 

1 .340 1731+ 02 ZME 
-5.2077088+01 ODA 

1.6547885+05 ZM 
2.6352569+01 RAM 

-5. ! 8255q!+07 ZSUN 

SE L C~OCENTR I C OSC UL ATING EL EMEN TS 
SMAS - 5 .5668n2 +03 ECCS l . 17E7087+00 INCS 

VHS 2.2624503+03 RNMPS 4.4 l b5 ll 5+0 l APMPS 
TAS -1.2251124 +01 EAS -3.5232638+00 eAS 

SE L ENOCFNTRIC UNI T VECT ORS 
WX -4.<+657G28-02 WY 
QX 7. l ~0862Q-O l QY 

BCCY ATTITU DE ANO FORCES 
RRAf 1.4323297-05 PRAT 
XIX -6.918479 1-0 1 ETX 
XIV 7.2046483-0 1 ETY 
XI Z -4.7 717213-02 ETl 
AL S 1. 605425 1+ 02 BTS 
ALE! 1.0011no+o 1 BTEI 

4.3231446- 0 1 wz 
-6. 1 569966-0 1 QL 

- 1.75 16520-03 YRAT 
-3. 0169803- 0 l l TX 
-2.28408 15-0 1 ZTY 
9.2563924-0 l Z TZ 

-7. 7479538+01 ALE 
-3.9626973+00 

****>1<* CSM I MOON REF. /PHASE 7- 4 

2 .683 7IC9+03 TM 
9.36939~0+04 MSFL 

-2.44 9~3t8+03 VDX 
-l.070 1430+00 GMLY 

2.1032000+04 VELG 
6.70C71999+0 1 SP I 

- ! .8452939+03 VDY 
7.10879 15-0IPLCHNG 

3.47S80 14+02 DXL · 6. 1 2659011·03 DY L 
5.56 14737+0 1 Vl 7.85481 24+03 PTHl 

3.5 7 04999•01 
1.7881988+02 

-6.6649142+00 
9.6565330+00 

oxs 
VRS 
LNE 

OP 

1.0513972+03 DYS 
7.8709584 +03 PTR 
6.5882717+00 OSMP 

-9.0688453+02 VT 

2.701 186 1+03 TACC 
3. 13 480)0+02 VE X 
!.97 10609+03 voz 

-7.5608823-0 1 TDELV 

- 4.3060759+03 OZL 
-6.t29922 l+OO AZL 

7.7862947+03 oz s 
-6.6 1626 11+ 00 AZR 

8 .1258471-0 1 RS MP 
7 .8 185386+03 SEASV 

9. 2498513+04 
!>. 27 82 lo 3+0 1 

OX 3. 1 526067+03 DY -2.883 1202+03 DZ 
V 4 .6386556+03 PTH -2.2926468+0 1 AZ 

9. 2498507+04 
1.8427061+02 

OXG -5.3568295+03 OYG 8.68C2203+ 04 DZG 
VE 8.6986 11 5+04 PTE - 1 . 1903386+00 AZE 

-8.3670598+01 DXMP 
1.7232744+02 VMP 

-8.3659039+01 DXME 
3.2276642+00 LOA 

9.2 1 50532+04 0)~ 

6.28 18428+0 1 LOM 
-2.2472763+07 RAS 

t .542392 1+02 RANS 
-1. 1 575577+02 I NMPS 
-o.3225589- 01 SLRS 

-9 .OOt> l 639-0 l PX 
-3.3 100678-0l sxo 

3.97213 14-04 ! GA 
6.5599 1'2-0l AL O 
6.5479775-01 BTO 
3.7538652-01 GMO 
1.050280+02 BTE 

1 .9769823+03 OYMP 
7 .8548 l 24+03 PTMP 
1 .8098893+03 OH·E 
1.2028709+01 DRP 

-2.9739835 +03 DYM 
1 .8430694+02 VM 

-4.272G933+0 1 LOS 

- l . 7 4 10226+02 APFS 
1 .739484 1+02 APOS 
2.1674951+03 PcRS 

6.976C822-0 l PY 
-2.1329004-0 1 SYO 

-9.92761 19 +01 MGA 
-6. 7448794- 0 2 ALL V 
9.2235034 - 03 8 TLV 
l .2114 160-02 GMLV 

-6.243 7470+00 ALM 

7.5897119+03 Dl MP 
-6.~29922 1+00 AZMP 

4.249180 1+03 OZME 
-5.448 4652+00 LRP 

1.4229558+03 DZM 
3.344 7 08 1+03 ARGM 
7.8767578+01 OES 

1 .3960628+02 RPS 
- 1. 2 128647+ 04 TFPS 

2.60938 13+0 1 MTAS 

6.~88005 1 -0 1 Pl 
-8.8485504-01 szo 

-3.3224994+0 1 OGA 
1 .6907994+02 ALLI 

-2.2664771+01 BTLI 
-5.24 1361 5+00 GMLI 

1 .0006758+02 BTM 

7.2222835•00 
l.00859ZU+04 

- 7 . 883tioCd+Ol 
3 • 582.2'1 lt>• U£ 

-2 .3707982+03 
- l .063i02.5+02 

-4. 6921 70 4+0 2 
-C:.320ob2 7+ 0 1 

6.<?029415+01 
-l.3 .H 9222+01 

- 1 .eo715b8+o;, 
- 1 .0522919+02 

-1.8071.:) LQ+0.3 
-9.073~283+:>1 

-4.3 LL :)53~ + tJ2 

-9.3 7 3492 0 +0 1 
-4 • 3 115 53.HU.l 

l .600oiOj9+02 

5.6364143+0£ 
7. l 73L4b9+Ql 

- 1 .639.:::932+0 1 

9.9485jl3+02 
8.2b9<tO:)tH\Jl 
l .480j655+V2 

2.8 16462 7-0 1 
-4. 14 17.:::49 - Jl. 

-5. l 88!>£.46+00 
- l .3352693+CJL 
-5.81954 7 6+00 
- l .647~oB'1+U2 

9.8950U2.3-Dl 

~EAN-OF -E POCH 1q1 1 4 FEB. 1971, 6 HRS., 59 MINS., 13.63 1 SECS. G.M. T • USNM USF T I ScL 

• 826537865 172018+002 HRS. FPOM LAUNCH OA YS, 10 HRS ., 39 MINS . , 1 3.63 1 SECS. G.E.T. 

OURN ELAPSED TieE • 59999999+02 SECS. 

RESTAR T COORD I NATES ( ER AND FK/HP I 

RXYZ 
ROX Yl 

. ! 60 79o8130222428 l•Ono 
• 10282726928706 709+ 0 0 l 

GD4 THR UST ••••*.,.il<*** 
********************~ 

.2224070494065 1094+0 00 
-.7348029703009703 7 •000 

.9875833654985 77 99-00 1 
-.4 1405508 158073400+ 000 

~AGR .2385950509i930~+ CJ03 

.. 

) 



(', 

Cl 

( 

l. 

L 

\ 

~ 

THETA 
BARC 
VRX 
TGO 

9.7Bl8l27+00 BETA 
4,4035144+00 DELV 
4,23ll41B+03 VRY 
0,0000000 FC 

SELENOCENTRIC 
XL 5.5375287+02 YL 
RL l,0044945+03 DECL 

SELENCGRAPHIC 
XS -l,002B 555+03 

ALTS 6,,000914+01 
LTS -2.4533122-0l 
LIN l , 7584944+02 

TRAL T 6 .6 759 590+0 l 

GEOCENTRIC 
x 0.5521273•04 
R 2 ,0 858486+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

RPALT 

y 

DEC 

XG - l ,8645B6 l+05 VG 
ALT 2,0514319+05 LAT 

EARTH-~OON PLANE 
XMP -9 .8819819+02 
RMP l .0044944+03 
XME -2.0B58478+05 
DIA 6,2943584+00 

PLANETARY COORDINATES 

VMP 
DEMP 
VME 

LIA 

XM 8,4967521+04 YM 
RM 2.0759658+05 DEM 

XSUN 5,6121929+07 YSUN 

- l, 5740202+0 2 PROP 
4,3032302+02 MASS 

-2.4062 960+03 VRl 
0 , 0000000 GMLP 

7,6595509+02 lL 
l ,9791317+01 RAL 

4.6136121+01 
l .9442917+00 
7. 5498134+01 

- 3.052560B+Ol 
5. 71003ll+Ol 

1. 6624949+05 
2,6322849+01 

ZS 
LONS 

LTE 
LAP 

z 
RA 

- 1, 3636940+04 ZG 
2.6325367+01 LON 

1 .58 81445+02 ZMP 
- 4, 8630409+00 RAMP 

l,58Bl406+02 lME 
-4.551 1556+01 DOA 

1,6548353 +05 ZM 
2.6353063+01 RAM 

-5, 1825381+07 ZSUN 

SELENDCENTRIC OSCULATING ELEMENTS 
SMAS -9,4 1B6 335+03 ECCS 1 , 1056242+00 INCS 

VHS l,73936B9+03 RNMPS 4.1232950+01 APMPS 
TAS - 1, 0982085+01 EAS -2.46 76052+00 MAS 

SELENDCENTRIC UNIT VECTORS 
WX -5,0580150-02 WY 
QX 7.1251880-01 QY 

BODY ATTITUDE AND FORCES 
RRAT 1,4128823-05 PRAT 
XIX -6,9 1490~7- 0l ETX 
X!Y 7,2083116- 01 ETY 
XlZ -4, 7358501-02 ETZ 
ALS 1.6055794+02 BTS 
ALE I 1.0014199+0 1 B TE I 

4. 3563042-01 
-6 .1481047-0l 

- l .7443698-03 
-3. 01 ~9765-0l 
-2. 2850622-0 1 

9.2564775-0l 
-7.7572029+01 
-3.9672621+00 

•••••• CSM I MOON REF. /PHASE 7-
MEAN-OF-EPOCH 1971 

Wl 
Ql 

VRAT 
lTX 
ZTY 
lTl 
ALE 

.826593420726736+002 HRS , FROM LAUNCH 

4 

4,0255664+03 TM 
9,2352135+04 MSFL 

- 2.4813723+03 vox 
- 1 . 0352550+00 GMLY 

3,4011715+02 OXL 
5,4134675+01 VL 

3,4oeo265+01 
l . 77365n+02 

-6 . 664839 5+00 
- l ,3 88A052+02 

9,2492504+04 
6, 2778018+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

281 

2,1032000+04 VELG 2.5556964+03 TACC 
6.7091999+01 SP! 3.1348000+02 VEX 

- 1.7459038+03 VDY 1.8648969+03 VDZ 
7. 0282807-0lPLCHNG -1.1599363+00 TOELV 

5.9770457+03 DYL 
7, 7305079+03 PTHL 

1. 1123767+03 DYS 
7,7466288+03 PTR 
6,5882758+00 OSMP 

-7,7683137+02 VT 

3.0029877+03 DY 
4.5308561+03 PTH 

- 4.2711928+03 Oll 
-5.7673326+00 All 

7.6488208+03 ozs 
-5,7552901+00. AZR 
8,1256281~01 RSMP 
7 . 7075801+03 SEASV 

-2.8483799+03 DZ 
-2,4186780+01 Al 

7 , 32722lo+DD 
1.0085920+04 

-7.459225l+Dl 
5 . 0371984+02 

-2.4067800+03 
- 1.0723058+02 

-5 .1809045+D2 
-9,3659989+01 

6 . 9020617+01 
- 1 . 1869306+01 

- 1.843<!83+03 
-l.05983(J7+02 

9, 2492504+04 
1. 8418297+02 

OXG -5. 1759172+03 DVG 8,6662892+04 OZG - 1.8432177+03 
VE 8.6836885+04 PTE - 1,2249623+00 AZE -9.0751034+DI 

-8,5 155216+01 OXMP 
1.7087000+02 VMP 

-R,5155226+01 DXME 
3 , 7245101+00 LOA 

9,2152388+04 OXM 
6, 2821767+01 LOM 

-2,2472673+07 RAS 

1.5398815+02 RANS 
-1.1848433+02 INMPS 
-2,6148162-01 SLRS 

2.0267571+03 OYMP 
7, 7305079+03 PTMP 
l , 8596669+03 CYME 
5,1313617+00 ORP 

- 2 ,9 740580+03 DYM 
1,8422672+02 VM 

-4,2 720700+01 LOS 

- 1.73 37716+02 APFS 
1 , 7369555+02 APOS 
2,0947492+03 PERS 

7.4452115+03 DZMP 
-5,7673327+00 AlMP 

4.1046874+03 DlME 
-5, 5387291+00 LRP 

J,4228129+03 OZM 
3.3447002+03 ARGM 
7,8684250+01 DES 

J,4044222+02 RPS 
- 1 , 9832102+04 TFPS 

5.7424812+01 MTAS 

- 8 ,98 70340- 01 PX 6.9982753- 01 PY 6,5744521-01 PZ 
-3,3811984-01 SXO -3. 2904946-01 SYD -8.5688128- 01 SZO 

4,0254384-04 
605641402-01 
6,5436017-01 
3, 7541095 - 0 I 
1.0566495+02 

!GA 
ALO 
8TO 
GMO 
8TE 

-9,93 16767+01 
- l.Ol83584c 0l 

1. 7281659- 02 
0.0000000 

-6. 2410690+00 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

-3.32 13808+01 OGA 
1 , 7046544+02 ALLI 

-2, 3051161+01 BTLI 
-5, 3332385+00 GML[ 

9.8767007+01 BTM 

- 4.7099534+02 
-9.4016936+01 
-4. 7099531>+02 

1.5986320+0 2 

5,635bl79+D2 
7 .1735522+01 

- 1.6392tl64+lil 

9.9483519+02 
8,2695490+01 
1.547!>152+02 

2.7929765-0I 
-3.968:0858-01 

-5.2 10 5602:+0 0 
- 1 . 3349099+0< 
-5. 821<743+00 
- 1.6975 <98+ 02 

l .5 704J72+0(J 

FEB, 1971, 6 HRS,, 59 MINS . , 33.631 SECS. G.M.T, USNM USFT I S<C 

3 DAYS , 10 HRS ., 39 MINS ., 33 ,63 1 SECS . G. E,T, RAGR .2 38678612401224+003 

BURN ELAPSED TIME , 70999998+02 SECS. 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

.16643051260575927+000 
, I 00 l 91452 60195060+00 I 

.2183423°626118521+000 
-. 728 40394887128005+000 

,96441004511757724-001 
-. 42017134092630364+000 

G04 THRUST *•******** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
8,4583756+00 BETA 
5,8383229+00 DELV 
4, 1787742+03 VRY 
0,0000000 FC 

SELENOCENTR IC 
XL 5,7317562+02 YL 
RL 1.0021396+03 OECL 

SELENCGRAPHIC 
XS -9, 9909377+02 

ALTS 6,3646044+01 
LTS -2.4532423-01 
l IN 1. 7546887+02 

TRALT 6,4404724+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

8.5530909+04 y 
2.1857867+05 DEC 

GEOGRAPHIC 
XG -1,8647535+05 YG 
ALT 2,0513700+05 LAT 

EARTH-~CON PLANE 
XMP -9,8143673+02 
RMP I ,OD2l396+03 
XME -2.0857857+05 
DIA 6,2997131+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 8.4957733+04 YM 
RM 2.0759713+05 OEM 

XSUN 5.6122162+07 YSUN 

- 1 ,5 7067 64+ 02 PROP 
5.7794311+02 MASS 

-2.4768181+03 VRZ 
0 .0000000 GMLP 

7,5195670+02 ZL 
1.9355429+01 RAL 

7 . 1080595+01 
1. 8466669+00 
7, 54S532l+OI 

-£.8076074+01 
5. 7074173+01 

1 .6624017+05 
2.6321811+01 

ZS 
LONS 

LTE 
LAP 

RA 

-1.3351918+04 lG 
2.6324330+01 LON 

l,8312937+02 lMP 
-4,9672619+00 RAMP 

1.8312902+02 lME 
-3,4869106+01 DOA 

1 .654~82 1+05 ZM 
2.6353559+01 RAM 

-5.1025112+01 zsu~ 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3, 0311254+04 EGCS 1.0328198+00 INCS 

VHS 9,6958010+02 RNMPS 3.8346168+01 APMPS 
TAS -9,7339203+00 EAS - 1.2398509+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -5.6679923- 02 WY 4 , 3922353-01 wz 

5 ,36742 19+03 TM 
9,1010279+04 MSFL 

- 2,5126158+03 VDX 
- 9 .9 797314- 01 GMLY 

3.3213641+02 DXL 
5,2683701+01 VL 

3.2293784+01 
1.7593054+02 

-6.6647643+00 
-3, 79e0583+08 

9.2486377+04 
6.277408t>+Ol 

DXS 
VRS 
LNE 

DR 

ox 
v 

2.1032000+04 VELG 
6, 7091999+01 SP! 

-l,6450592+03 VDY 
6 , 9 3688 87- 0 lPLCHNG 

5 , 8238334+03 DYL 
7.6032068+03 PTHL 

1. 1732302+03 DYS 
7.6193034+03 PTR 
6, 5882806+00 DSMP 

-6.5548809+02 VT 

2,4080776+03 TACG 
3 .1348000+02 VEX 
1.7571791+03 VOZ 

-1.5828888+00 ~DELV 

-4,2 339972 +03 DZL 
~4,9457265+00 All 

7, 5070143+03 DlS 
-4,935i522+00 AlR 

8,1254109-0 1 RSMP 
7,5910552+03 SEASV 

2,8497010+03 OY -2,8113271+03 
4.4220393+03 PTH -2,5 521135+01 

DZ 
AZ 

7. 435<542+00 
1 . 0085920+0• 

-7.0283T5l+Di 
6.5133993+02 

-2.442.i320+03 
-1.0814009•0~ 

-5.67497&9+02 
-9.4 129640+01 

6.9023820•01 
- l.0437bt:s.hUl 

- l . 8788499+J3 
-1. 0680~07+02 

9. 2486373+04 
1 ,8 409547+02 

DXG -4.9956814+03 DYG 8.6518833+04 DlG -1.9780173+03 
VE 8.6683307+04 PTE - 1.2594365+00 AlE -9, 076l733+JI 

-B.6771774+01 OXMP 
l.6943055+02 VMP 

-8, 6771146+01 OXME 
4,5931981+00 LOA 

9,2154241+04 OXH 
6.2825108+01 LOM 

-2,2 472582+07 RAS 

1 .5 371314+02 RANS 
- 1.2116312+02 INMPS 
- 4 , 0792011 - 02 SLRS 

-8.9658802 - 01 PX 

2,0759834+03 DYMP 
7,6032067+03 PTMP 
I,9088961+03 DYME 

-5,8188689+00 DRP 

-2.9 741325+03 OYM 
1 .84 14650+02 VM 

-4. 2720466+01 LOS 

- 1. 7264686+02 APFS 
J, 7 342236+02 APOS 
2.0222684+03 PERS 

7.0207464-01 PY 

7.2964094+03 DZMP 
-4, 9457271+00 AZMP 

3 , 9558932+03 OZME 
- 5,6251488+00 LRP 

1.4226701+03 OZH 
3.3446922+03 ARGH 
7,8600922+01 DES 

1 ,4128455+02 RPS 
-6, 1617316+04 TFPS 

303153057+02 MTAS 

6 .5602347- 01 Pl 

-5. 113i.t:st.9+0 C:: 
-9, 431 7£25+DI 
-5.ll3lbb9+0it: 

1. 5967709+0< 

5.634ts2lbt0£ 
7,173b557+Jl 

- 1.63927'6+01 

9.9480905•02 
8.2691>908+01 
1.6551728+02 

z, 7699167-0 l 



QX 7 .0984404-01 QV 

BOOV ATTITUDE AND FORCES 
RRAT 1 .4804465-05 PRAT 
XIX -6.91 11420-01 ETX 
XIV 7.2121770-01 ETV 
XIZ -4.6970219-02 ETZ 
ALS l.6057472+02 BTS 
ALEI l.OOIQ595+0l BTEI 

+•**** CSM 

-6.1 377184-0 1 Ql 

-l.9079847-03 VRAT 
-3.01 48561-0 1 ZTX 
-2.2861646-0 1 ZTV 
9,2565703-01 ZTZ 

-7. 7669996+01 ALE 
-3,9713904+0 0 

-3.4555 106-01 sxo 

4.7628794-04 
6.5686207-01 
6. 5 389556-01 
3.7543684-01 
1.0569947+02 

!GA 
ALO 
BTn 
GMO 
BTE 

202 

- 5.0224 14 5-01 SYO 

-9.9359835+01 
-1.3918 11 4-0 1 

2 .6 304207-02 
0.0000000 

-6.2382005+00 

MGA 
ALLV 
BT LV 
GMLV 
ALM 

- 7.8867403-01 szo 

-3.3201453+01 OGA 
1.7183322+02 ALLI 

-2.34570 19+01 BTLI 
-5.4 19 2985+00 GMLI 

9,7487813+01 BTM 

-3. 5460769-0 l 

-5.23390 75+00 
-1.3345276•02 
-5,8235685+00 
-t .6974tso;'.:.+Q2 

2.1496556+00 

I MOON REF. /PHASE 7-
MEAN-UF-EPOCH 1971 4 FEB. 1971, 6 HR S., 59 MINS., 53,631 SECS. G,M.T. ' USNM USFT I SEL 

,826648976281454+002 HRS, FROM LAUNCH OAVS, IQ HRS., 39 MINS., 53.631 SECS. G.E.T. RAGR .238762173883144+003 

BURN ELAPSED T IME • 99999998+02 SECS. 

RESTART COORD INAT ES C ER ANO ER/HR I 

RXVZ 
ROXVZ 

.17192203984702869+000 
,97493178137766682+000 

.2 1431445 145868928+000 
-.72158424765914323+000 

.94089920711322551-001 
-.426204 1845422903 7+0 00 

C04 

THETA 
dARC 
VRX 
TGD 

THRUST ********** ••••••••••••••••••••• 
7,\564399+00 BETA 
7,253709~+00 DEtV 
4,\242744+03 VRV 
o.oooonoc FC 

SE LENOCENTR IC 
XL 5,9208807+02 VL 
RL 1.ooOl694+03 OECL 

SELF.NOGRAPHIC 
XS -9,95 13 219+02 

ALTS b ,\67589B+Ol 
LTS -2.453 17 24-01 
LIN 1.7505783+02 

TRALT 6.2434570+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 8. 5540034+04 v 
R 2 ,0857232+05 DEC 

GEOGRAPHIC 
xG -l,b649150+05 VG 
ALT 2•05l3 C65+05 LAT 

EARTH - MCON PLANE 
XMP - <; . 7451305+02 VMP 
RMP 1 ,0001~94+03 OEMP 
XME -2.0857219+05 VME 

PLANETARY COORD INAT ES 
XM 8 .4947Q46+04 YM 
RM 2.0759708+05 OE~ 

XSUN 5,6122395+07 VSUN 

- 1. 5669950+02 PROP 
7,2775580+02 MASS 

-2.5464953+03 VR Z 
1.oooonoo GM LP 

7,3808473+0 2 ZL 
1.8904065+01 RAL 

9.5551 128+01 
l. 73f5437+00 
7. 5492508+01 

-2.6033897+01 
5. n42809+01 

zs 
LONS 

LTE 
LAP 

APAL T 

l.6623098+05 z 
2.632076 1+ 01 RA 

-l, 3067373+04 ZG 
2.6323279+01 LON 

2.0694702+02 ZMP 
-5,07771 77+0 0 RAMP 

2.0694568+02 ZME 

1.6549290+05 ZM 
2.6354055+01 RAp.1 

-5.1824963+01 zsu~ 

SE LENOCENTRIC OSCU LATING ELEMENTS 
SMAS 2.5088758+04 ECCS 9.6034967-01 INCS 

VHS -7,5609924+11 ~NMPS 3,5505200+01 APMPS 
TAS -8,5079880+JO EAS -1.2 1£1777+00 ~AS 

SELENOCENTR ! C UNIT VECTORS 
WX -6.2968279-02 WV 
QX 7,0705821- 01 QV 

BCDV ATTITUDE ANO FORCES 
R:RAT l .4875496-05 PRAT 
XIX -6,9072286-01 ETX 
XIV 7,2\61909-0l ETV 
XIZ -4,6559878-02 ETZ 
ALS 1.6059248+02 BTS 
ALF. I \,0007112+01 BTEI 

4,43 11367-0 1 wz 
-6.12 56293- 01 QZ 

-1.9279174-03 VRAT 
-3.0136479-01 ZTX 
-2.2873573-01 ZTV 

9,256669 1-0 1 ZTZ 
-7. 7772102+01 ALE 
-3.9750786+00 

****** CSM I MOON REF, /P HASE 7-
MEAN-OF-EPOCH 1971 

. 8 2670453183~ 17 2+002 HRS. F•OM LAUNCH 

6,7092773+03 TM 
8.96 6 6424+04 MSFL 

-2.5433104+03 vox 
-9,5939507-01 GMLV 

3.240 3943+02 OXL 
5.1263579+01 VL 

3.0343795+01 
l .74?1536+02 

-6.6646893+00 
-3. 7980564+08 

4.8245004+04 

DXS 
VRS 
LNE 

DR 

2.1032000+04 VELG 
6. 709 1999+01 SP ! 

-l.5427164+03 VDV 
6, 8 3960 50-01 PLCHNG 

5.6669907+03 OVL 
7.4 729455+03 PTHL 

l.2338141+03 DVS 
7,4890185+03 PTR 
6.5882848+00 DSMP 

-5,43 11 5~5+02 VT 

2.2582657+03 TACC 
3.1348000+02 VEX 
1.6478610+03 voz 

-2. 0 265512+00 TDELV 

-4.1943563+03 DZL 
-4.167793f+OO AZL 

7.3608336+03 DZS 
-4. 1586323+00 AZR 

8. 125 1934-01 RSMP 
7.4692986+03 SEASV 

7.546>.<0l+Ou 
I. 0085•'20+04 

-6.59lll43+Vl 
8.0115.162+02 

-2.4 77 J99 l+ J3 
-l.0904985+0< 

-6. 17 43&74+02 
-9.4blb9'H+Ol . 

6.902i022+0l 
-9. 026!1<7+00 

9.2480135+04 
6.2770310+01 

DX 2.6927838+03 DV -2,77 18291+03 OZ - l .9139967+U3 
V 4.3124823+03 PTH -2.6934346+0 1 AZ -l,077Ul27+0.1 

9.2480131+04 
1.8400813+02 

DXG - 4.816 3362+03 DVG 8.6369988+04 OZG -1.913995>+03 
VE 8,6525346+04 PTE -1.2936703+00 AZE -9.0774289+01 

-8,8521925+01 OXMP 
l.6801081+02 VMP 

-A,8520905+01 DXME 

9.21 56096+04 OXM 
6.2828448+01 LOM 

-2.2472491+07 RAS 

1,5341241+02 RANS 
-l.2379189+02 INMPS 
-4.8150075-02 SLRS 

-8,9425124-01 PX 
-3.5332044-01 sxo 

4. 8621364-04 I GA 
6. 5 732900-0 I ALO 
6,5341080-01 BTO 
3.7546359-01 GMO 
1.0 573577+02 BTE 

2.1245150+03 DYMP 
7.4720454+03 PTMP 
1.9574305+03 CVME 

-2.9742070+03 DVM 
1.6406627+02 VM 

-4.2720232+01 LOS 

-1.7 191 2 18+02 APFS 
l .7! 1273 2+02 APOS 
1. 950 1115+03 PERS 

7.0434627-01 PV 
0.0000000 svo 

-9,9404697+0 1 MGA 
-1.7776617-0 1 ALLV 

3,6048620-02 BTLV 
9,891 170 5-03 GMLV 

-6.2351995+00 ALM 

7.1432806+03 DZMP 
-4 .1677941+00 AZMP 

3,8027724+03 DZME 

1.4225272+03 OZM 
3 .3446843+03 ARGM 
7.~517593+01 DES 

\.4213206+02 RPS 
4.9182 739+04 TFPS 
2.4965283+02 MTAS 

6.5453567-01 Pl 
0.0000000 szo 

-3.3188219+01 OGA 
l .7ll8251+02 ALLI 

-2.388418 1+01 BTLI 
-5.4986556+00 GMLI 

9.023 1253+01 BTM 

-5.521 7052+02 
-9.4637548+01 
-5. 521 7J54+J2 

5. 6340250+02 
7.1741:>91+:)1 

-l.639.1727+01 

9.947 77 o9+J.1 
8.269d21H~+Ol 
3.600()000+0< 

2. 74H5 l3-0l 
o. coooooo 

-5. 258d35+0C 
-1. 334iLb5+02 
-5.82bi884+0u 
-1.697444 7+0t:. 
2. 72724lb+Oo 

FEB. 1971, HRS. 1 0 MI NS., 1 3.f31 SECS. G."4. T. USNM USFT I Sec 

::S DAYS, 10 HRS., 40 MINS., 13.631 SECS. G.E. T. RAGR .238845735jo5064+J03 

BURN ELAPSED T !ME .12000000+03 SECS. 

RESTART COORD INATE S C ER ANO ER /HR I 

RXVZ .17726194393031857+000 
ROXVZ .94733136075321348+000 

• 21032561272684509+000 
-.71432227665579579+000 

G04 THRUST ********** ....................... 
THETA 

tlARC 
VRX 
TGO 

S,8774230+00 BETA 
8,0480885+00 OELV 
4,0677272+03 VRV 
0.0000000 FC 

SELENOCENTR IC 
XL 6 .1047835+02 VL 
RL 9 ,9855408+02 OEC L 

SE LENCGRAPHIC 
XS - 9 ,9097182+02 

AL TS 6 ·0060 542+01 
LTS -2,4531J40-0l 
LIN 1,7461628+02 

TRAL T 6.08 19 221+0 l 

GEOCENTR I C 

VS 
LATS 

LNS 
LAN 

RPAL T 

x a .SS48b37+04 v 
R 2 .0 856;81+05 DEC 

-1.5629585+02 PROP 
rl.7982751+02 MASS 

-2.6 1525M+0 3 VR Z 
J.OOOOOCJ GMLP 

7.2434743+02 Zl 
1.8438418+0! RAL 

1.1953323•02 
t. bl 99345+00 
7. 5469696+01 

-2.4340855+01 
5. 7006233+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.66 22 192+05 
2.63 19698+01 RA 

8. 0 51132 d+03 TM 
8,8326568+04 MSFL 

-2.5 734036+03 vox 
-9. 2oa1 703-0 1 GMLV 

3.15 B2790+02 OXL 
4,9875886+01 VL 

2. 8228548+01 
1. 7312208+02 

-b.6646 143+00 
2.5679352+00 
1.5873732+04 

9.2473777+04 
6.2766696+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

.917055731803157 29-001 
-.432\4490341487745+000 

2.1032000+04 VELG 
b. 70C]l9</9+01 SPI 

- l .4388304+03 VDV 
6,7423212-0\PLCHNG 

5.506 5576+03 DYL 
7,3397737+03 PIHL 

1.2939908+03 DVS 
7.3558229+03 PTR 
6.588289 1+00 DSMP 

-4,3993500+02 VT 

2.1061948+03 TACC 
3 .1348000+02 VEX 
1.5368946+03 voz 

-2,4926940+00 TDELV 

-4 .1521446+03 DZL 
-3,4362824+00 AZ L 

7 .2102436+03 DZS 
-3,4287762+00 AZR 

8,1249774-01 RSMP 
7,3426554+03 SEASV 

2.532276?+03 DV -2,7297603+03 
4.2025095+03 PTH -2.8431501+01 

oz 
AZ 

7. t:6llo67+0u 
I. COtlS920+04 

-6.147279<;+Jl 
9. 532l'd3•JL 

-2.51193Ub•J3 
- 1.09901~0+02 

-b.679ilB5+ul 
-9.512.j>J~l+,)l 

t,.90 ltt224+0l 
-7.636l44~hJu 

-1. 9486U7<HJ3 
- 1 . 0868970+ 0 2 

.. 

( 

( 



r 
c 

( 

•t. 

I 
~-

\__ 

~ 

GEOGRAPHIC 
XG -l.A650705+os VG 
ALT 2.0512414+05 LAT 

EARTH-MOON PLANE 
XMP -9.0742972+02 YMP 
RMP 9.9855407+02 DEMP 
XME -2 .0856566+05 YME 

PLANETARY COORDINATES 
XM 8.49381~8+04 YM 
RM 2.0759823+05 OEM 

XSUN 5.6122629+07 YSUN 

-1.2783330+04 ZG 
2.6322216+01 LON 

2. 3025312+02 ZMP 
-5.1945748+00 RAMP 

2.3025295+02 ZME 

1.6549758+05 ZM 
2.6354550+01 RAM 

-5.1824754+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 8 . 9031041+03 ECCS 8.8827031-01 INCS 

VHS -2.1488490+02 RNMPS 3.2710294+01 APMPS 
TAS - 7.3054134+00 EAS -1.7793074+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -6.9457170-02 WY 
OX 7.0415792-01 OY 

SOOY ATTITUDE AND FORCES 
RRAT 1.4881311-05 PRAT 
XIX -6.9033135-01 ETX 
XIV 7.2201996-01 ETY 
XIZ · -4.6 149823-02 ETZ 
ALS 1.6061016+02 8TS 
ALEI 1.0003745+01 BTEI 

4.4732247-01 
-6.1115950-01 

wz 
oz 

-1.9287525-03 YRAT 
-3.0124421-01 ZTX 
-2.2885495-01 ZTY 

902567670-01 2TZ 
-7.7874352+01 ALE 
-3.9783151•00 

•••••• CSM I MOON REF. /PHASE 7-
MEAN-OF - EPOCH 1971 

.826760087390890+002 HRS . FRO~. LAUNCH 

283 

9.2473775+04 
1.6302096+02 

OXG -4,6379713+03 OYG 
VE 8.6362984+04 PTE 

-9.0407372+01 DXMP 
1.6661239.+02 VMP 

- 9.0406146+01 OXME 

902157949+04 DXM 
6.2831788+01 LOM 

-2.2472401+07 RAS 

1.5308406+02 RANS 
-1.2637065+02 INMPS 
-1.9905547-01 SLRS 

- B.9167165-01 PX 
- 3.6144941- 0l sxo 

4.8656764-04 !GA 
6. 5 779544-01 ALO 
6.5292601-01 BTO 
3. 7549008-0 I GMO 
1.0577220+02 BTE 

2.1722121+03 DYMP 
7,3397737+03 PTMP 
2.0051305+03 DYME 

-2.9742815+03 OYM 
108398605+02 VM 

-4.2719997+01 LOS 

-1. 7117398+02 APFS 
1. 72 808 76+02 APOS 
l.B783398+03 PERS 

7.0663802-01 PY 
0.0000000 svo 

-9.9H9524+0l 
-2.1613974-01 

4.5781696-02 
0.0000000 

- 6.2322102•00 

MGA 
ALLV 
8TLV 
GMLV 
ALM 

8.6216339+04 DZG 
-1.3275753+00 AZE 

6.9858062+03 OlMP 
-3,4362819+00 AlMP 

306453056•03 DZME 

l.4223B44+03 OZM 
3.3446763+03 ARGM 
7.8434268+01 DES 

1.4298336+02 RPS 
1·6811467+04 TFPS 
5.2775204+01 MTAS 

605298290-01 PZ 
0.0000000 SlO 

-3.31749B3+01 OGA 
1.7451379+02 ALLI 

-2.4335230+01 BTLI 
-5.5699335+00 GMLI 

9.4997455+01 BTM 

-1.9485611+03 
-9.0785Bl9+0l 

- 5.935Jb44•02 
-9.4979795+01 
-5.9353644+02 

5.633228tl+0 2 
7.174462 5+Jl 

- l.6392b5'J+Vl 

9.9474111+02 
B.2699t>34+U1 
3.6000000+02 

2.725:;6<5-0l 
0.0000000 

-5.282!>053+00 
- 1.3337 2>5 • 02 
-5.8289981+00 
-1.6974014+02 

3. 3032741+00 

FEB. 1971, 7 HRS., MINS., 33.631 secs. G.M.T. USNM USFT I Stt 

DAYS, 10 HRS., 40 MINS., 33.631 secs. G.E.T. RAGR .238929296846983+)0 3 

BURN ELAPSED TIME .14000000+03 SECS. 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

.18244681292749877•000 

.91912032 710078909+000 
• 206 3 78 39393895626+000 

- • 706597 81196963381 +000 

G04 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
4.6227360+00 BETA 
1.0019995+01 DELV 
4.0092209+03 VRY 
0. 0000000 FC 

SELENOCENTRIC 
XL 6.2833469+02 YL 
RL 9.9726299+02 DECL 

SELENCGRAPHIC 
XS -9.8661424+02 

ALTS 5.8769443+01 
LTS -2.4530371-01 
LIN 1.7414365+02 

TRALT 5. 9528122+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

-l.55654B4+02 PROP 
1.0342270+03 MASS 

- 2.6B30148+03 VRl 
0.0000000 GMLP 

7.1075347+02 ZL 
1.7959677+01 RAL 

1.4301237+02 
l .49C8606+00 
7 .5486883+01 

-2.2946766+01 
5 .6967331+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

9.3929883+03 TM 
8.6984713+04 MSFL . 

-2.6028479+03 VDX 
-6.B0222B9-0l GMLY 

3.0750364+02 DXL 
4.8522021+01 VL 

2.5946278+01 
1. 7175227+02 

-6. 6645393+00 
3. 7194222•00 
8.9173383+03 

oxs 
VRS 
LNE 

DR 

.89268495872067893-001 
-.43796567774389447+000 

2.1032000+04 VELG 
6. 7091999+01 SP! 

- 1.3333543+03 VOY 
6. 6360 771-01 PLCHNG 

5.3425753+03 DYL 
7.2037545+03 PTHL 

1.3536299+03 DYS 
7 .2 197804+03 PTR 
6.5882934+00 DSMP 

-3.4612811+02 VT 

l.9517964+03 TACC 
3 .1348000+02 VEX 
1 .4242298+03 VDl 

-2.9832766+00 TDELV 

-4.1072445+03 DZL 
-2. 7540249+00 AZL 

7.0552157+03 DZS 
-2.7479070+00 AZR 

8.1247616-01 RSMP 
7.2114786+03 SEASV 

7.7793504+0 0 
1.0085920+04 

-5.6966425+01 
l .107b2 ::HH03 · 

-2.5458815+03 
-1.10876<0•0< 

-7.189ll99+JZ 
- 9.5651411+01 

6.<101542,5+01 
-6.26%180+00 

X B.5556706+04 Y 1.6621301•05 
2.6318619+01 RA 

9.2467308+04 
6.2763247+01 

DX 2.3682193+03 DY -2.6B50031+03 DZ -1.9820383+03 
R 2.0855914+05 DEC 

GEOGRAPHIC 
XG -l.8652203+05 VG 
ALT 2.0511748+05 LAT 

EARTH-~OON PLANE 
XMP -9.6018974+02 YMP 
RMP 9.9726299+02 DEMP 
XME -2.0B55B97+05 YME 

PLANETARY COORDINATES 
XM 8.4928371+04 YM 
RM 2o0 759B78+05 DEM 

XSUN 5.6122862+07 YSUN 

-l.2499796+04 ZG 
2.6321138+01 LON 

2.5303332+02 ZMP 
-5.3180084+00 RAMP 

2.5303297+02 ZME 

1.6550226+05 ZM 
2.6355047+01 RAM 

-5. 1824545+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 5.4248877+03 ECCS 8.1664097-01 INCS 

VHS -3.5579276+02 RNMPS 2.9961502+01 APMPS 
TAS -6.1270565+00 EAS -l.9482323+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 7.6159592-02 WY 
OX 7.0114043-0 1 OY 

BODY ATTITUDE AND FORCES 
RRAT 1.5501598-05 PRAT 
XIX -6.8992313-01 ETX 
XIV 7.2243768-01 ETY 
XIZ -4.5715116-02 ETZ 
ALS l.6062B93+02 BTS 
ALEI l.0000511+01 BTEI 

•••••• CSM 

4. 5187351-01 
-6,0953341-01 

wz 
oz 

-2.0645444-03 YRAT 
-3.0111398-01 ZTX 
-2.2898417-01 ZTY 
9.2568712-01 lTZ 

-7. 7•81311+01 ALE 
-3.9610870•00 

V 4.0925002+03 PTH - 3.0017862+01 AZ - 1.0978084+ 02 

9.2467303+04 
l. 8 383395+02 

OXG -4.4608304+03 DYG 8.6057850+04 DZG -1.9820104+03 
VE 8.6196195+04 PTE -1.3610678+00 AZE -9.07973l4+0l 

-9.2429866+01 QXMP 
1.6523660+02 VMP 

- 9.2428510+01 OXME 

q .2159B04+04 OXM 
6.2635129+01 LOM 

-2 .2472310+07 RAS 

1.5272598+02 RANS 
-1.2889978+02 INMPS 
- 3.5753253-0l SLRS 

-8. 8882510- 01 PX 
- 3.6996094- 01 sxo 

5. 4741623-04 
6.5828322-01 
6.5241840-01 
3.7551756-01 
1.0581065+02 

IGA 
ALO 
BTO 
GMO 
BTE 

2.218~435+03 DYMP 
7.2037545+03 PTMP 
2.0518647+03 DYME 

-2.~743559+03 DYH 
1.8390583+02 VM 

-4.2719764•01 LOS 

-1. 7043317+02 APfS 
1.7246477+02 APOS 
1.8070165+03 PERS 

7.0894413-01 PY 
0.0000000 SYO 

-9.9496377+01 
-2.5640865-01 

5.6312944-02 
0.0000000 

-6.2290730+00 

MGA 
ALLV 
8TLV 
GMLV 
ALM 

608239712+03 DZMP 
-2.7540250+00 AZMP 

3.4B34784+03 DZME 

1.4222415+03 OZM 
3.3446684+03 ARGM 
7.8350940+01 DES 

104383688+02 RPS 
9.8550731+03 TFPS 
2.5101742+01 MTAS 

6.5136728-01 PZ 
0. 0000000 s zo 

-3.3160771+01 OGA 
1.7582418+02 ALLI 

-2.4811069+01 8TLI 
-5.6330554+00 GMLI 

9.3789771+01 BTM 

-6.3544312+02 
-9.5340087+01 
-6 .35443l .2:+ u2 

5.6324323•0< 
7.1747bbu+;)l 

-1.639<591+(,I 

9.9470221+0 2 
8.2700936+01 
3.6000000+0 2 

2.704u498-0I 
o.oooouoo 

-5.3078906+00 
-l.333;)ll4+0t' 
-5. 8321710+00 
- 1.6973560+02 

3. 8771J9.;4+ 00 

I MOON REF. /PHASE 7-
MEAN-DF-EPOCH 1971 4 FEB. 1971, HRS., MINS., 53.631 secs. G.M.T. USNM USFT I StL 

.826815642945608+002 HRS. FROM LAUNCH DAYS, 10 HRS., 40 MINS., 53.631 SECS. G.e.r. RAGR •2390126583<6903+)03 

BURN ELAPSED T !ME • 16000000+03 SECS. 

RES TART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

.18747 327437473031+000 

.89030583473345686+000 
.20247541783295728+000 

- .69B39183608829815+000 
.86839264123177663-001 

-.44 371936013189824+000 



G04 THRUST •••••••••• 

THETA 
BARC 
VRX 
TGO 

••••••••••••••••••••• 
3.3943316+00 BETA 
1.1366067+01 OELV 
3,9486466+03 VRY 
0.0000000 FC 

SELENOCENTR IC 
XL 6.4564549+02 YL 
RL 9.9626503+02 DECL 

SE LENOGRAP HIC 
xs -9.6206141+ 02 

ALTS 5o 777148B+OI 
LTS -2.452905 7-01 
LIN 1 .736389 1+02 

TRALT 5.6~3016 7+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

R PAL T. 

8,5564227+04 y 
2.0855233+05 DEC 

GEOGRAPHIC 
XG -1.8653642+05 VG 
UT 2.05 11 06b+05 LAT 

EAR TH-~ OON PLANE 
XMP -9.5279 649+02 YMP 
RMP 9 ,962650 1+02 DEMP 
XME - 2 ,06552 13+05 YME 

PLANETARY COORDINATES 
XM B· 49 18 582+04 YM 
RM 2.075~"33+05 OEM 

XSUN 5 .6 1 23095+07 YSUN 

-1.5537472+02 PROP 
1.1910269+03 MASS 

-2.7497323+03 VRZ 
0,0000000 GMLP 

6.9731186+02 ZL 
1.7469005+01 RAL 

1.6597386+02 
1. 3513491+00 
7 ,5484071•01 

-2.1809116+01 
5,6928139+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.6620425•05 z 
2.6317529+01 RA 

-1.2216794+04 lG 
2,6320048+01 LON 

2,7527326+02 ZMP 
-5,4482021+00 RAMP 

2, 7527261+02 ZME 

1,65 50694+05 ZM 
2·6355544+01 RAM 

-5.1824336+07 ZSUN 

SELENOCENTR I C OSCULATING ELEMENTS 
SMAS 3,9066633+03 ECCS 7,4552348-01 INCS 

VHS -4.9836694+02 RNMPS 2,7258 77 0+0 1 APMPS 
TAS -4.9734 105+00 EAS -1.8999768+00 MAS 

SELENOCENTR I C UNIT VECTORS 
WX -8.3089 580-02 WY 
QX 6 .9800475-01 QY 

BODY ATTITUDE AND FORCE> 
RRAT 1.5581412-05 PRAT 
XIX -6,8950308-01 ETX 
XIV 7,2286703-01 ETY 
XIZ -4,526329 1-02 ETZ 
ALS l.6064842+02 BTS 
ALE! 0,99 73089+00 BTEI 

to••• CSM 

4. 5679249-0l 
- 6 .0705111-0l 

Wl 
QZ 

-2.0790451-03 YRAT 
-3.0097701-0l ZTX 
-2,29 12038-01 ZTY 

9,2569795-0 1 ZTZ 
-7,809 1643+01 ALE 
-3.9633642+00 

1. 0734844+04 TM 
8.5642857+04 MSfl 

-2,6315997+03 VDX 
-8.3662566-01 GMLY 

2.9906865+02 OXL 
4,7203200+01 VL 

2.3495221•01 
l. 7040734+02 

-6.6644645•00 
- l .4858920+02 

5.8849286+03 

oxs 
VRS 
LNE 

DR 

284 

2.103200D+04 VELG 
6. 7D9l999+0l SP! 

-l.22f2384+03 VDY 
6. 525 3 748-01 PLCHNG 

5,1750851+03 DYL 
7,0649655+03 PTHL 

l .4126079+03 DYS 
7 ,0609680+03 PTR 
6.5882977+00 OSMP 

-2.6163776+02 VT 

1.7949976+03 TACC 
3•, 1348000+02 VEX 
1.3098133+03 VDZ 

-3.5004636+00 TDELV 

-4,059545 7+03 OZL 
-2.1239502+00 AZL 

6.8957251+03 DZS 
-2, 1191481+00 AZR 

8.1245459-01 RSMP 
7.0761252+03 SEASV 

7. 901<37 5+00 
1.0085920+04 

-5,2389979+01 
l ·264423&+03 

-2.5792097•03 
-1 .11796640<: 

-7, 704od78+02 
-9.620'356+01 

6.90lt:o2.d+Ul 
-4.9276550+00 

9 .2460726•04 
6,2759968+01 

DX 2.2006547+03 DY -2,6374470+03 OZ -2.0l6U46l+03 
V 3,9828947+03 PTH -3,1698690+0 1 AZ - 1.1099316+02 

9. 2460725+04 
l.8374711•02 

DXG -4.2849705+03 DYG 8.58945 18+04 OZG -2,0161004+03 
VE 8.6024962+04 PTE -l.3940686+00 AZE -9.080rl838+0 l 

-9.4591210+0 1 DXMP 
1.6388542+02 VMP 

-9.4589639+0 1 DXME 

9.2161657+04 DXM 
6.2838470+01 LOM 

-2,2472219+07 RAS 

1 .5233585+02 RANS 
-1.3 137996+0 2 INMPS 
-4,8375904-0 1 SLRS 

-8.8568433-01 PX 
-3.7887922-01 sxo 

5, 533305 B-04 l GA 
6.5678579-01 ALO 
6.5189479-01 8TO 
3,7554556-0l GMO 
1.0585055+02 STE 

2.2645849+03 OYMP 
7,0649655+03 PTMP 
2.0975089+03 DYME 

-2,9 7443 04+03 DVM 
l,8382561+0 2 VM 

-4 ,271 9530+0 1 LOS 

-l.696go73+02 APFS 
1.7209 326+02 APDS 
1.7362076+03 PERS 

7, l 125626-0 l PY 
0,0000000 SYO 

-9.9544641+01 
-2.9805135-01 

6. 7395253-02 
0.0000000 

-6.2258392+00 

MGA 
ALLV 
8TLV 
GMLV 
ALM 

6,6577650+03 DZMP 
-2,1239499+00 AZMP 

3,3172802+03 DZME 

1. 4220986+ 03 DZM 
3, 3446605+03 AR.GM 
7.8267612+01 DES 

1, 4469069+02 RPS 
6.8226635+03 TFPS 
1.5351829+01 MTAS 

6,4969280-0l PZ 
0.0000000 szo 

-3,3145876+01 OGA 
. 1,7711350+02 ALLI 
-2.5314062+01 BTLI 
-5.6868319+00 GMLI 

9o2609l42+0l BTM 

-6. 7790742+02 
-9.5730727+01 
-6. 779u740+02 

5.63lo3:>9+02 
7 .1750094+0 l 

-1.6392520+01 

9. g46b302+J2 
8.270<!93+01 
3.6000000+02 

2. 6835386-0l 
0.0000000 

-5.3340100+00 
- 1. 3328799+02 
-5.8356611+00. 
-1. 6973u90+02 

4.4515245+00 

I MOON REF. /PHA SE 7- 10 
MEAN-OF-EPOCH 1971 4 FE_B. 1971, HRS. t MIN S., 13.631 SECS, G.~. T. USNM USFT I Scl 

,826671 198510326+002 HRS. FROM LAUNCH 3 DAYS, 10 HRS., 41 MINS., 13.0l SECS. G.E.T, RAGR ,239096419040823+003 

BURN ELAPSED TIME .18000000+03 sEcs. 

RES TART COORDINATES ( ER AND ER /HR I 

r- xvz 
ROXYZ 

. 19233 799517368360+000 

.86089481329917741+000 
.19Bbl940939348189+000 

-.68968660 13 5839715+000 
, 843 56490~4 7894189-00 I 

-,449339606460l89l6+COO 

G04 THRUST ********** 

THETA 
BAP C 
VRX 
TGO 

..................... 
2, 193335 1+00 liETA 
l.2691J99+0l OELV 
3.886&S68+03 VRY 
o.ooonono FC 

SELE,CCfNTR IC 
XL 6.6239927+02 YL 
RL 9.9552~71+02 DECL 

SELENCGRAPH IC 
XS -~.7731 569+02 

ALTS S.7035169+0 1 
LT S -2,4529104-0 1 
LIN l,7310 0 57+02 

TRAL T 5. 7793B46+ •J l 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

PPALT 

s .ss1 11q3+ ·J4 v 
2,0854537+05 DEC 

GEOGRAPHIC 
XG -l.8655124+05 VG 
ALT 2,0511370+05 LU 

EAR TH -MOON PLANE 
XMP -~.452538 1+ 02 YMP 
RMP 9,9552869+02 OEMP 
XM E -2 .0854514+05 YME 

PLAN ETORY COORDINATES 
XM 8 .4<W8795+04 y .~ 

~ M 2 .0754988+0? DEM 
XSUN 5,6123328+07 YSUN 

-l.5465318+02 PROP 
l.35D3034+03 MASS 

-2,8153549+03 VRZ 
Q,QOOOOOO GMLP 

6 .8403204+02 ZL 
l.6 96754J+Ol RAL 

1.884030 5+02 
1. 2014294+00 
7.5481258+01 

-2.0892172+01 
5 . 68~ l 098+01 

ZS 
LONS 

LTE 
LAP 

A PAL T 

1. 66 19 565+05 z 
2·6316~25+0 1 RA 

-l,1934338+04 ZG 
2,6318943+01 LON 

2.9695851+02 ZMP 
-5,5853518+00 RAMP 
2.96~5780+02 ZME 

l,6551162+05 ZM 
206356038+01 RAM 

-5.1824127+0 7 ZS UN 

SE LENOCENTRIC OSCULA TIN G ELEMENTS 
5MAS J .0602227+03 ECCS >, 7498250-0l INCS 

VH S - • .4262996+02 PNMPS 2 .46019J4+0l APMPS 
TAS - ~ . 8 445 ~ 02•00 EAS -1.6940235+00 MAS 

SE LENOCENT RIC UNIT VECTORS 

1.2076699+04 TM 
P,4301002+04 MSFL 

-2,6596198+03 VDX 
- 7, 9702 846-01 GMLY 

2.9052503+02 DXL 
4. 5920476+01 VL 

2.0873610+01 
l.6908860+02 

-6.6643890+00 
-3, 79 80584+08 

4.1880846+03 

oxs 
VP S 
LN E 

DP 

2.1032000+04 VELG 
6. 7!".191999+01 SPI 

- l .11 74307+03 vov 
6,4146724-0lPLCHNG 

5.0041275+03 DYL 
6.9234989+03 PTHL 

l.47080gl+03 DYS 
6.9394771+03 PTR 
6.5803019+00 DSMP 

-l,8716915+02 VT 

l.0357222+03 TACC 
3.1348000+02 VEX 
1.1935898+03 VDZ 

-4.0466565+00 TDELV 

-4,0089447+03 DZL 
- l ,5491178+ 00 All 

6,7317504+0~ ozs 
-1.5455492+00 AZR 

8.1243267-01 RSMP 
6.9369525+03 SEASV 

e. 0210050+00 
1. 008592:0+0't 

-4. 7741274+01 
l .423700<+03 

-2.6118rn>+03 
- l.127 ~.5U9+0;::: 

-8. 2255750+02 
-9.677d793•0i 

6.900'7830+t.Jt 
-3.6116650+00 

9,2454035+04 DX 2.0296227+03 DY -2.5869889+03 DZ -2.0487946+03 
6.2756863+01 V 3,6742017+03 PTH -3,3478966+01 AZ -l.12347S6+0£ 

9•2454036+04 DXG -4.1105184+03 OYG 8,5726328+04 DlG -2.048797ti+0 3 
l.8366044+02 VE 8,5649273+04 PTE - l,4265027+00 AZE -9,0820220+01 

-9.68932 73+01 DX"P 
l.625595 0+02 VMP 

-9.68928 18+01 OXME 

9.2163510+04 OXM 
6.2841810+01 LOM 

-2. 2472129+07 RAS 

l.51 91114+02 RANS 
~l.3381227+02 INMPS 
-5.5075386-01 SLPS 

2.3090205+03 OYMP 
6.9234991+03 PTMP 
2.1419473+03 DYME 

-2.9745048+03 DYM 
1.8374539+02 VM 

-4.27 19296+ 01 LOS 

-1,68947 70+02 APFS 
I. 7169186+02 APOS 
1.6659810+03 P~RS 

6.4871797+03 DZMP 
- l,5491168+00 AZMP 

3.1467025+03 DZME 

l.4219558+03 OZM 
3,3446525+03 ARGM 
7.8184283+01 DES 

1. 455424 9+02 RPS 
5.1258195+03 TFPS 
l ,0635240+01 MTAS 

-7. 2094683+02 
-9.Cl6Ui77+(!l 
-7.20i:.46&3+0£ 

5 .631Jb,j9!>+U(: 
7.175,7l9+01 

-l.6392't53+Ul 

9. 946.t:::.!>9&+0' 
8. 2 703390+0 l 
1.6ooouoo+o2 

( 

( 

,, 



( 

l.. 

wx 
QX 

-9.0262375-02 
6.9475271-01 

BODY ATTITUDE AND FORCES 

WY 
QY 

RRAT 1·5586366-0S PRAT 
XIX -6.89082B4-0l ETX 
XIV 7.2329576-01 ETY 
XIZ -4.4Bll695-02 ETZ 
ALS l.60667B4+02 BTS 
ALE! 9.9944233+00 BTEI 

•••••• CSM 

4.6210742-01 
-6.0547215-01 

wz 
QZ 

-2.0796925-03 YRAT 
-3.0084028-01 ZTX 
-2.2925657-0l ZTY 

9.2570B67- 0l ZTZ 
- 7.8202147+01 ALE 
-3.9851933+00 

- 8.8221848-01 PX 
-3.8822946-0l sxo 

5.5350610-04 !GA 
6.5928778-01 ALO 
6.5137112- 01 BTO 
3.7557326--01 GMO 
1.0589058+02 BTE 

265 

7.1356243-0l PY 
0.0000000 svo 

- 9.9592B64+01 
-3.3955733-01 

7.8470095-02 
0.0000000 

-6.2226160+00 

MGA 
Al.LV 
BTLV 
GMLV 
ALM 

6.4796619-01 PZ 
0.0000000 szo 

-3.3130971+01 OGA 
l.7838243+02 ALLI 

-2.5847178+01 BTLI 
-5.7296695+00 GMLI 

9 .1455708+01 BTM 

2.6639903-01 
0.0000000 

-5.3601028+00 
- \ .33H<t87+02 
-5.839l't38+00 
-1.6972621+02 

5. 024020 5+ 00 

I MOON REF. /PHASE 7- ll 
MEAN-OF-EPOCH 1971 FEB. 1971, HRS., MINS., 33.631 secs. G.M.T. USNM USFT I SEC 

• 826926754055044+002 HRS. FROM LAUNCH DAYS, 10 HRS., 41 MINS •• 33.631 secs. G.E.T • RAGR .23917998129<743+003 

BURN ELAPSED TIME .20000000+03 secs. 
RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

.19703767943736604+000 

.83089370344077675+000 
.19481318862653776+000 

-· 68046562929350138+000 
.81846822063563064-001 

-.45484098702913772+000 

GD4 THRUST ********** 
THETA 

8ARC 
VRX 
TGO 

••••••••••••••••••••• 
L.0209109+00 BETA 
l•39B7959+0l DELV 
3.8228626+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 6. 7858467+02 YL 
RL 9.9502222+02 OECL 

SELENOGRAPHIC 
XS -9 .7237982+02 

ALTS 5.6528692+01 
LTS -2.4528320-0l 
LIN l.7252673+02 

TRALT 5. 7287369+01 

GEOCENTRIC 

vs 
LA TS 

LNS 
LAN 

RPALT 

X 8.5577590+04 Y 
R 2.0853826+05 DEC 

GEOGRAPHIC 
XG -l.8656348+05 VG 
ALT 2.0509660+05 LAT 

EARTH-~OON PLANE 
XMP -9.3756585+02 YMP 
RMP 9.9502222+02 DEMP 
XME -2.0853800+05 YME 

PLANETARY COORDINATES 
XM 8. 4899 006+04 YM 
RM 2.0760043+05 DEM 

XSUN 5.6123562+07 YSUN 

-l.5428757+02 PROP 
l.5121356+03 "MASS 

-2.8798444+03 VRZ 
0.0000000 GMLP 

6.7092368+02 ZL 
l.6456371+01 RAL 

2.1028506+02 
l.0411271+00 
7.5478446+01 

-2. 01 66004+01 
5.6858627+01 

ZS 
LONS 

L TE 
LAP 

APA LT 

l.6618722+05 z 
2.6315306+01 RA 

-l.1652444+04 ZG 
2.6317825+01 LON 

3.1807464+02 ZMP 
-5.7296643+00 RAMP 

3.1807397+02 ZME 

l.6551630+05 ZM 
2.6356533+01 RAM 

-5.1823917+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 2.5185045+03 ECCS 6.0508567-01 INCS 

VHS -7.8859092+02 RNMPS 2.1990719+01 APMPS 
TAS -2.7397068+00 EAS -l.3591543+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -9.7694545-02 WY 
QX 6.9139095-01 QY 

BCDY ATTITUDE AND FORCES 
RRAT l.5359867-05 PRAT 
XIX -6.8865447-01 ETX 
XIV 7.2373316-01 ETY 
XIZ -4.4332126-02 ETZ 
ALS 1.6068863+02 BTS 
ALE! 9.9915817+00 BTEI 

****** CSM 

4.6784888-01 wz 
-6.0 294671 - 01 QZ 

-2.1739966-03 YRAT 
-3.0068888-0l ZTX 
-2.2940842-0l ZTY 
9.2572024-0l ZTZ 

-7.8315609+01 ALE 
-3.9865121+00 

l. 3418555+04 
8 .2959146+04 

-2. 6868744+03 
-7.5404889-0l 

TM 
MSFL 
VDX 
GMLY 

2.8187502+02 DXL 
4.4674741+01 VL 

1. 8079648+01 
l.6779724+02 

-6. 6643141+00 
2.6407036+01 
3. l 046806+03 

DXS 
VRS 
LNE 

DR 

2.1032000+04 VELG 
6. 7091999+0 l SP I 

-l.0068773+03 VDY 
6. 290146 7-0l PLCHNG 

4.8297399+03 DYL 
6.1794634+03 PTHL 

1.5281269+03 DYS 
6. 7954167+03 PTR 
6.5883066+00 DSMP 

- l.2219299+02 VT 

l.4738913+03 TACC 
3.1348000+02 VEX 
l.0755015+03 VDZ 

-4.6245264+00 TDELV 

-3.9553459+03 DZL 
-l.0327550+00 AZL 

6 .5632729+03 DZS 
-l.0303297+00 AZR 

8.1241079-01 RSMP 
6.7943179+03 SEASV 

9.2447237+04 OX l.8551606+03 DY -2.5335330+03 DZ 
6.2753937+01 V 3.7670089+03 PTH -3.5362995+01 AZ 

9.2447236+04 DXG -3.9376956+03 UYG 8.5553260+04 DZG 
l.8357395+02. VE. 8.5669110+04 PTE - l.4583014+00 AZE 

-9.9337960+01 OXMP 
1.6126020+02 VMP 

-9.9337226+01 DXME 

9.2165302+04 OXM 
6.2645150+01 LOM 

-2.2472038+07 RAS 

1.5144904+02 RANS 
-1.3619844+02 INMPS 
-5.3682663-01 SLRS 

-8.7839240-01 
-3.9803745-0l 

6.4668070-04 
6.5980427-01 
6.5083157-01 
3. 7560165-01 
1.0593213+02 

PX 
sxo 

!GA 
ALO 
BTO 
GMO 
BTE 

2.352143B+03 DYMP 
6.7794634+03 PTMp 
2.18!0735+03 DYME 

-2.9745793+03 DYM 
1.8366517+02 VM 

-4 .2719062+01 LOS 

-1.6820518+02 APFS 
1.7125802+02 APOS 
1.5964077+03 PERS 

7 .1584518-01 
0.0000000 

-9.9642396•01 
-3.8238113-01 

9 .o 774853- 02 
0.0000000 

-6.2190922+00 

PY 
SYO 

MGA 
ALLV 
B TLV 
GML V 
ALM 

6.3122075+03 DZMP 
-l.0327546+00 AZMP 

2.9717381+03 DZME 

1 .4218129+03 DZM 
3.3446446+03 APGM 
7.Bl00958+0l DES 

\.4638937+02 RPS 
4.0424154+03 TFPS 
7.9402071+00 MTAS 

6.4619B64- 0l 
0.0000000 

-3.3114708+01 
I. H62964+ 02 

-2.6411601+01 
-5. 7608292+00 

9.0331860+01 

Pl 
szo 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

8.156H407+00 
l. 0085920+04 

-4. 301797 l+Ol 
1. 5855324+03 

-2.643d5bt++Oj 
-l. l360't41+04:. 

-B.7519451+02 
-9.7383335•01 

6.9007031+01 
-2.322b455+00 

-2.08085"1•03 
- 1.1387137+02 

-2.0809196+03 
-9.CB3lo63+01 

- 7.6457996+0 2 
-9.6613:">60+01 
-7.6457996+02 

5.6300430+1)£ 
7.l756763+Jl 

-1.6392:>&4+01 

9.9459351+02 
e.2101ts1s+ol 
3.6000000+02 

2.645olb7-0L 
o.ooooouo 

-5. 3869064+00 
- 1.3320030+02 
-5.8436l3b+OO 
-1. 697~ 137+0 2 

5.5956879+00 

I MOON REF. /PHASE 7- 12 
MEAN-Of-EPOCH 1971 FEB. PHl, HRS. t MINS., 53.631 SECS. G.M.T. USNM USFT I ScL 

.826982309609762+002 HRS. FROM LAUNCH OAYS, 10 HRS •• 41 MINS., 53.631 secs. G.E.T. PAGR .239263542774663+003 

BURN ELAPSED TIME .22000000+03 SECS. 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYZ 

.20156906540570516+000 

.80030833924511129+000 
.19105966390703788+000 

-. 67071354791849446+000 

GD4 THRUST ********** ••••••••••••••••••••• 
THETA 

BARC 
VRX 
TGO 

- l.2149284-01 BETA 
1.5257676+01 DELV 
3. 7574352+03 VRY 
0.0000000 FC 

SEL ENOCENTR IC 
XL 6.9419046+02 YL 
RL 9.9471362+02 DECL 

SELENOGRAPHIC 
XS -9.6725687+02 

ALTS 5.6220088+01 
LTS -2.4527591-0l 
LIN 1.7191001+02 

TRALT 5.6978752+0 l 

GEOCENTRIC 
x 8.5583406+04 

vs 
LATS 

LNS 
LAN 

RPALT 

-1.5367548+02 PROP 
l.6766066+03 MASS 

-2.9431724+03 VRZ 
0.0000000 GMLP 

6.5799679+02 ZL 
l.5936534+01 RAL 

2. 3160510+02 
8. 7046039-01 
1. 5475633+01 

- 1. 9605579+01 
5.6833565+01 

l • 6617897+05 

ZS 
LONS 

L TE 
LAP 

APAL T 

l . 4 760410+04 TM 
8.1617291+04 MSFL 

-2.7133331+03 VDX 
-7.1043892-01 GMLY 

2.7312091+02 DXL 
4.3466741+01 VL 

1.5111505+01 
1.6653432+02 

-6.6642387+00 
-1.7149131-01 

2 . 3537389+03 

9.2440335+04 

DXS 
VRS 
LNE 

DR 

DX 

.7930403\385276852-001 
-.46021869585750868+000 

2.1032000+04 VELG 
6.7091999+01 SP! 

-8.9452101+02 VDY 
6.1593167-0lPLCHNG 

4.6519562+03 DYL 
6.6329849+03 PTHL 

l.5844630+03 DYS 
6.6489117+03 PTR 
6.5B83104+00 DSMP 

-6.6945895+01 VT 

l .3094216+03 TACC 
3.1348000+02 VEX 
9.5548754+02 VDZ 

-5.2370417+00 TDELV 

-3.8986599+03 DZL 
-5.7828966-01 AZL 

6·3902741+03 DZS 
-5.7690375-01 AZR 

8.1238922-01 RSMP 
6.6485746+03 SEASV 

l.6773025+03 DY -2. 47b9899+03 DZ 

8.29094t>U+OO 
1.000;920+04 

-3.8217644+Jl 
1. 7500034+03 

-2.6751155+03 
- 1.14617116+0<: 

-9.2838717+ 02 
-9.80lb924+0i 

6.900423J+Ol 
- l.062<H38•00 

-2.11219011+03 



l.08531 02+05 DE C 

GEOGRAP HI C 
XG - l .8657 6 17+05 YG 
ALT 2.0508935+05 LAT 

EARTH-MOON PLANE 
XMP -9.29737 16+02 YHP 
RMP 9.9471362+02 DEHP 
XME -2.0853072+05 YME 

PLANETARY COORDINATES 
XH 8.40892 17+04 YM 
RM 2.0760098+05 DEM 

XSUN 5.6123795+0 7 YSUN 

2. 6314174+01 RA 

-1.1371133+04 ZG 
2.6316692+01 LON 

3.3860720+02 ZMP 
-5.66 13632+00 RAMP 
3. 3860511+02 ZME 

1.6552097+05 ZM 
2.6357029+0 1 RAM 

-5. 1823709+07 ZSUN 

SE LENDCEN TR!C OSC ULATIN G ELEM EN TS 
SMAS 2. 14302 11+03 ECCS 5.3590358- 01 lNCS 

VHS -9.3624348+02 RNMPS 1.94 24605+ 01 APMPS 
TAS - l. 65 7 4272+00 EAS -9.1112440-0l MAS 

286 

6.27 51 195+0 1 3.66 19902+03 PTH -3. 7353771 +01 AZ - !.!55956!<0 2 

9. 2440329•04 
l . 8348 765•0 2 

OXG -3. 7665368+03 OYG 8.5375315+04 OZG -2. 1122592•03 
VE 8.5484463+04 PTE -1.4893993+00 AZE -9.0843163•01 

- l . Ol 9Z729+02 OXMP 
1.5998854+ 0 2 VMP 

- l. 01926Q7•02 OXME 

9.2 167215+04 OXM 
6.284B49 1+01 LOM 

-2.2471947+07 RAS 

!. 5094644+02 RAN S 
- 1.3854103+02 INMPS 
-4.228701 4-01 SLR S 

2·39385 68+03 DYMP 
6.6 329847+03 PTMP 
2.2267893+ 03 CYME 

-2.9746537+03 DYM 
1.8358495+02 VH 

-4.2 718828+01 LO S 

-l.6 7 46434+ 02 APFS 
! . 7078874+02 APOS 
1.5275611+03 PERS 

6.1328410+03 OZMP 
-5. 7828991-01 AZMP 

2. 7923795+03 DZME 

1.4216700+03 DZM 
3.344636 7•03 ARGM 
7.8017630+01 DES 

1 .4722 751+02 RPS 
3.29 14 738+03 TFPS 
6.232430 1+00 MTAS 

- 8.088254 ~•0 < 
- 9.7101716+01 
-8. OB82545+02 

5.629.£4b4+02 
7 . 1 759798+0 l 

- 1.639'315+01 

9.9456844+04:'. 
8.Z 70~:d 5i•Ol 
3.6000000+0< 

SELENOCENTR ! C UNIT VEC TORS 
WX - 1. 0540401-01 WY 
QX 6.8793495-01 QY 

4 .7 40502 0-0 l 
-6.000 11 36-0 I 

WZ -8. 74 166 12- 01 PX 
oz -4.0832812-01 sxo 

7.1 807763-01 PY 
0.0000000 SYD 

6 . 4440885-0 1 PZ 
0.0000000 szo 

2 .6287Ll0-ol 
o. 0000000 

BCDY ATT ITU DE ANO'FORCES · 
RRA T l.532533l-05 PRAT 
X!X -6.8822073-0I ETX 
XIV 7.2417592-01 fTY 
XIZ -4.38 34453-02 ETZ 
ALS l. 60 71 128+02 BTS 
ALE! 9.9888797+00 8TEl 

-2.1802832-03 YRAT 
- 3.0052803-01 ZTX 
-2.2957046-0! ZTY 

9.257323 1-0l ZTZ 
-7.843!0 00+0 1 ALE 
-3.9873209+0 0 

••**** CSM I ~DON REF. /PHA SE 7- 13 
HEAN-OF-EPOCH 1971 

.B27037865!64480+0 02 HRS. FROM LAUNCH 

60 5393047-04 
6.6032995-0 1 
6.5028164-01 
3. 756303 1- 01 
! .0597471 +02 

FE B. 19 71, 

! GA 
ALO 
STD 
GMO 
BTE 

HRSot 

-9.9692765+01 
-4.2606825-0 1 

1.038 7643-0 1 
0.0000000 

-6.2 153772+00 

MGA 
ALLV 
BTLV 
GM LV 
ALM 

-3.3097557+01 
- l.791 45 11+ 02 
-2 .7010613+01 
-5. 77 87 23 1+00 

8.9238331+01 

DG A 
ALLI 
B TL! 
GMLI 
BTM 

-5.4 141703+ 00 
- 1 .33 1!>481+ 0; 
-5.84872"d+OO 
- l .6971 644+02 

601660558•)0 

MINS., 13.63 1 SECS. G.M.T . USNM US FT I ScC 

DAYS, 1 0 HkS., 42 MJNS.t 1 3.6:H SEC.5. G. E.T. RAGR .23934 7104;06 583+003 

BURN ELAP SED TIME .24000000+03 SECS. 

RES TA RT COORDINATES l ER ANO ER /HR I 

RX YZ 
ROXYZ 

.20592892 1 52~542 1 0+000 

.7~9 1 4370 7 5019 7 65 6+ 000 
.18736182606547222+000 

-.6604 1 60~49 1 3202 1 2+000 
. 7 6733~ 17t 3936888 l -00 l 

-.4654686B2833634 77+0 00 

GD4 THRUST ********** ••••••••••••••••••••• 
THETA 

ilARC 
VR X 
TGO 

- 1.23296 10+00 BE TA 
1. 6499370+01 DE LV 
3.6905·13 4+03 VRY 
C.0000000 FC 

SE LENOCEN TR!C 
XL 7.092055 1+02 YL 
RL c.9457 082+02 OEC L 

SELENOGRAP H!C 
XS -9 . 6 195-123+02 

ALT S 5.6077281+0! 
LT S -2.4526937-01 
LIN 1.7126264+02 

TRALT 5 .6 635968+01 

GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

P PAL T 

X B.5588632+0 4 Y 
R 2.0852304 +05 DEC 

GECGRAPH IC 
XG -l.8058828+05 VG 
ALT 2.0508 197+05 LAT 

EARTH-~CON PLANE 
XMP -4 ,2177252+02 YM P 
RMP 9.9457182+0 2 DEMP 
XME -2.0852330+05 YH E 

PLANETARY COORD IN ATES 
XM 8 .4879427+04 YM 
RM 2.0760 153+05 DEM 

XS UN 5.6 124028+07 YSUN 

- 1. 530 1361+02 PROP 
l .843A045+03 MASS 

-3.0053 198+03 VRZ 
0.0000000 GHLP 

6.4526 16 7+ 02 ZL 
l. 54090 10+0 1 RAL 

2 .5 23482 1+ 02 
6 .8943842-0 1 
7 .5 4 72820+0 1 

- 1. 9 1 89928+01 
5.68 189 16•0 1 

ZS 
LONS 

LTE 
LAP 

APA LT 

1 . 66 17092+05 
2.63 13032+0 1 RA 

- 1 . 1 oc;04C9+04 ZG 
2.63 1555 1+01 LON 

3.5854 171+ 02 ZMP 
-b.0 4 06842+00 KAMP 
3, 5854'):4+02 ZME 

1 .6552565+05 ZM 
2 ,6357524+01 RAM 

-5. 1823500+07 ZSUN 

SE LENDCENTP ! C OSCULAT IN G ELEM ENTS 
SMAS 1 .86774 17+03 ECCS 4.675 100 1- 01 INCS 

VHS -1.0855632+03 •NMPS 1.6903805+01 APM PS 
TAS -5.945026 7-01 EAS -3 .5611409-0 1 MAS 

SE LENUCENTR ! C UNIT VECTORS 
WX - 1 .13410 18-0 1 WY 
QX o.8441615-0 l QY 

ADDY ATT ITUDE A~O FORCES 
RRA T 1.5328640-05 PRAT 
XIX -6. 8778659-01 ETX 
XIV 7.246 1Al 8-0 l ETY 
XI Z -4. 3337092-02 Ell 
ALS l .60 731 83+02 BTS 
ALE! 9.0863175+0 0 8 TEI 

•••••• CSM 

•• 8074770-01 
-5. 965~204-0 1 

wz 
QZ 

-2 .1806070-03 YRAT 
-3 .0036743-0 1 ZTX 
c2.29 73240-0l ZTY 

9 . 2574426- 01 ZT l 
-7 . 854679 7+ 0 1 ALE 
-3.9876 161+0 0 

1.6 102266+04 TM 
8 . 0275436+04 MSFL 

-2. 7 389698+03 VD X 
-6.6682894-0 1 GM LY 

2.6426513+02 DXL 
4.2297094+01 VL 

1.1967352+01 
l .65300 82+02 

-6.6641635+00 
-5.9352512-0 1 

1.8031948+03 

ox s 
VRS 
LNE 

OR 

2. 1032000+0 4 VELG 
6. 7091999+01 SP! 

- 7. 8030 193+02 VDY 
6.0284868-0lPLCHNG 

404708054+03 DYL 
6.4842084+03 PTHL 

1.6 3972 75 +03 DYS 
6 . 50010 71+03 PTR 
6.5883 148+ 00 OSMP 

-Z. 1433628• 01 VT 

1 . 1422249+03 TACC 
3 .1348000+02 VE X 
803348380+02 voz 

-5.8875 134•00 TOELV 

-3.~388036•03 DZL 
- 1 .89392 12-01 AZL 

6.2 127 352+03 DZ S 
- 1 .8892899-0 l AZR 

B. 1236732-0 1 RSMP 
6. 500071 7+03 SEASV 

B. 429:d4't+O 0 
! .0085920+04 

-3.3337718+01 
l. 917201.H 03 

-2.7056321+03 
- l.l55tJ ~ l .t:: + 02 

-9.62 14471 •02: 
-9.868il6 b8+01 

6.9001435+0 1 
l .690360 5-0 1 

q.2433332+04 
6. 2 74.t8640+0 l 

DX l.4G60772+03 DY -2.4 172765+03 DZ -2.l42 787l+ J3 
v 3.5599170+03 PTH -3.94520B7+0! AZ - !.175b06 o+o< 

9. 2433334+04 
1. 8340 154+02 

OXG -3.5G 7!599+03 DYG 8.5 192482+04 DZG -2. 142811 6+03 
Vt 8.5295314+04 PTE - 1.5197377+00 AZE -9.0854b04+01 

- 1.0466 328+02 OXMP 
i.5874547+02 VMP 

- l.04662~7+02 DX ME 

g,2 1 69067•04 OXM 
6 02 85 183 1•0 1 LOM 

-2.24 718 57+ 07 RAS 

l.5039989+02 RANS 
-1.4084407+0 2 INMPS 
- 1 .9069326-0 1 SLRS 

-8.694939B-O l PX 
-4. 1Gl233l-Ol SXO 

6.5416071-04 
6.6085519-01 
6.4973153-01 
3.7565856-01 
1 . 060174 5+02 

IGA 
ALO 
STD 
GMO 
BTE 

2 .4 34070 0+ 03 CYMP 
6.4842084+03 PTMP 
2.2670053+03 DYME 

-2.9747282 +0 3 OYM 
1. 8350473+ 02 VM 

-4.27 18 5~5+0 1 LOS 

- 1.6 6 72639+02 APF-S 
1.7 0 28077+02 APOS 
l .459~ 17 6•03 PERS 

7. 202 1706-0 1 PY 
O.OOOOOCD SYD 

-9.G 74 3102+ 01 
-4.6959759-0 1 

1.1696112-01 
0.0000000 

-6.2 11 6808 +00 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

5.9490717+03 DZMP 
- l. 8939200-0 1 AZMP 

2.6086 180 +03 OZME 

1. 42 152 72+03 DZM 
3.3446288+03 ARGM 
7 . 793 430 1+01 DES 

1 .4805 158+02 RPS 
2. 740929 7+0 3 TFP S 
5.0709926+00 MTA S 

6.426 285 7-0 1 PZ 
0.0000000 szo 

-3.3080404+01 
- I. 7794018 +02 
-2.7648229+01 
-5 . 7813299+00 

8.8 175447 +0 1 

OGA 
ALLI 
8TLI 
GMLI 
STM 

, -B. 5 370 .2 65+0 2 
-9.762b20&•Jl 
-B.5370265•02 

5.628450J+02 
7. l 7blBH•J l 

- ! .'392247+0 1 

9 . 94553 7 9 ... JL 
8.270b472+JI 
3.6000000+0< 

2. 61 37301-0 1 
o. 0000000 

-5.441 3ts3b+OO 
- l .33 lu 933+02 
-5. 8538132+00 
- l .697Li5l+ 02 

60737!0'+7+00 

I MOCN REF. /PHAS E 7- 14 
MEAN- OF-EPOCH 1971 4 FEB. 1971, HR S., MINS •• 33.631 secs. G.M.T. USNM USFT I StL 

.827093420719198+002 HRS. FROM LAUNCH DA YS, 10 HRS ., 42 MINS ., 33.63 1 SECS. G.E.T. RAGR • 239430665 738502+003 

BURN ELAPStO TIME .25999999+03 se c s. 

RES TAR T COORD INATES l ER AND ER / HR I 

"'xv l .2 101 1385262164460+000 .18372294908251416+000 • 741332910369096 75-001 

t 

( 

{. 

~ 

~~ 



(' 

(' 

( 

t; 

( 

l.• 

\, 

~ 

287 

RDXYl ,73727136917413006+000 -,64941586694962374+00 0 -.47059370532594272+000 

GD4 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
-2,3092878+00 BETA 

1 .7712217+01 DELV 
3.6222119+03 VRY 
0.0000000 FC 

SELENOCENTR IC 
XL 7.23&1814+02 YL 
RL 9,9456183+02 DECL 

SELENCGRAPHIC 
XS -9,5646379+02 

AL TS 5,6068287+01 
LTS -2.4526269-01 
LIN 1,7056151+02 

TRALT 5.6826965+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 8.5593256+04 y 
R 2,0851612+05 DEC 

GEOGRAPHIC 
XG -l,8659985+05 VG 
ALT 2.0507446+05 LAT 

EARTH-~CON PLANE 
XMP -9,1367736+02 YMP 
RMP 9.9456183+02 DEMP 
XME -2,0851576+05 YME 

PLANETARY COORDINATES 
XM 8,4869638+04 YM 
RM 2.0760208+05 DEM 

XSUN 5,6124262+07 YSUN 

-1,5229209+02 PROP 
2,0149792+03 MASS 

-3,0663243+03 VRZ 
0.0000000 GMLP 

6.3272962+02 
l .4874705+01 

2. 7249856+02 
4,9803676-0l 
7 .5470009+01 

-1, 88S97l2+01 
5,6818047+01 

l. 6616306+05 
2. 6311875+0 l 

ZL 
RAL 

ZS 
LONS 

L TE 
LAP 

APAL T 

l 
RA 

-1,0810297+04 ZG 
2,6314393+01 LON 

3, 7786276+02 ZMP 
-6.2079010+00 RAMP 

3. 77 86200+02 ZME 

1,6553033+05 ZM 
2,6358021+01 RAM 

-5.1823290+07 ZS UN 

SELENOCENTRJC DSCULAT ING ELEMENTS 
SMAS l .65~3131+03 ECCS 3,9953810-0l INCS 

VHS -l,2375089+03 RNMPS l,4411012+01 APMPS 
TAS 4.5401400-01 EAS 2,9738623-0l MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l,2179120-0l WY 
QX 6,8087502-0l QY 

BODY ATTITUDE ANO FORCES 
RRAT - 1.8264931-05 PRAT 
XIX -6,8772259-01 ETX 
XIV 7,2471444-0l ETY 
X ll -4,2738999-02 Ell 
ALS 1.6076437+02 8TS 
ALE! 9,9839072+00 8TEI 

****** CSM 

4,8803095-01 
-5, 9250928-01 

wz 
Ql 

-3,2080793-04 YRAT 
-3.0001673-0l ZTX 
-2,3010527-01 ZTY 
9.2576537-0l lTl 

- 7 ,8583694+01 ALE 
-3.9873869+00 

1 . 7452970+04 
7,8924731+04 

-2 . H37625+03 
-6.5089721~0 1 

2.5531013+02 
4. l lo6354+01 

8,6450013+00 
1.6409764+02 

-6 ,664088 5+00 
- 1.7751847+02 

1. 3803384+03 

9. 2426229+04 
6,2746278+01 

TM 
MSFL 
VDX 
GMLY 

DXL 
VL 

DXS 
VRS 
LNE 

DR 

DX 
v 

2.1302000+04 VELG 
6.7935310+01 SPI 

-6.6 332899+02 VDY 
5,7155244-0lPLCHNG 

4,2855409+03 DYL 
6.3322969+03 PTHL 

1,6935764+03 DYS 
6.3481645+03 PTR 
6,5883195+00 DSMP 
1,4324486+01 VT 

1.3107383+03 DY 
3,4608286+03 PTH 

9,7099706+02 TACC 
3, 1356300+02 VEX 
7,0853850+02 VDZ 

-6,5844224+00 TDELV 

-3, 7748628+03. OZL 
1,2961071~01 AZL 

6.0295900+03 DZS 
1,2928671-01 AZR 
8,1234574-01 RSHP 
6,3481483+03 SEASV 

-2,3534785+ 03 
-4.1660180+01 

Dl 
AZ 

8·6838628+00 
1. 0088591+04 

-2.8340166+01 
2.08B3760+0j 

-2. 7354223+03 
-l.1658719+J<: 

- 1.0368394+03 
-9,940170<:+0 1 

6.8998637+01 
1·3701775+00 

-2.1726570+03 
-1.1983209+0< 

9.2426229+04 
1,8331561+02 

DXG -3,4300459+03 ovG 8.5003658+04 DZG -2.1726797+u3 
VE 8.5100575+04 PTE - 1.5490554+ 00 AZE -9,0866260+01 

- l,0754B3B+02 DXMP 
1 ,5753184+02 VMP 

-1,0754820+02 DXME 

9, 2170920+04 DXM 
6,2855171+01 LCM 

-2,2471766+07 RAS 

1 .4980143+02 RANS 
-1,4312933+02 INMPS 

1,7856963-01 SLRS 

-8,6428740-01 PX 
- 4.3051357-0 1 sxo 

1. 8907096-03 
6.6108107-01 
6.494921 7-01 
3.7567504-01 
1.0603754+02 

!GA 
ALO 
BTO 
GMO 
STE 

2,4723662+03 OYMP 
6.3322969+03 PTMP 
2,3053043+03 CYHE 

-2,9748026+03 OYM 
\,8342451+02 VM 

-4,27 1B360+0l LOS 

-1,6598769+02 APFS 
l.6972659+02 APOS 
1.3919147+03 PERS 

7,2220225-01 PY 
0,0000000 SYD 

-9.9 762205•01 
- 4.8853919-01 

1.4631490-01 
0.0000000 

-6.202 1378+00 

MGA 
ALLV 
8TLV 
GMLV 
ALM 

5,7598692+03 OZMP 
1,2961065- 01 AZMP 
2•4194233+03 DZME 

1.4213843+03 OZM 
3.3446208+03 ARGM 
7,78~0973+01 DES 

1,4885872+02 RPS 
2,3180733+03 TFPS 
4.2347854+00 MTAS 

6 .4090446-0l PZ 
0.0000000 SlO 

-3,3049389+01 OGA 
-1,7672539+02 ALLI 
-2,8319017+01 8TLI 
-5,7527345+00 GMLI 

8.7117641+01 BTM 

- 8 . 9960940+02 
-9,8201749+01 
-8.9960942+02 

5·6276536+02 
7.l7658bo+Ol 

-1.6H2179+0l 

9,9455293+02 
8 . 2707241+01 
3.6000000+02 

2.601 Z567 - 0l 
0,0000000 

-5,45l95Z5+00 
-1,330853B+u2 
-5.8793240+00 
-1.6970920+02 

7. 3070344+00 

I MOON REF, / PHASE 7- 15 
MEAN-OF-EPOCH 1971 4 FEB. l97lt 7 HRS ., MINS., 53.631 SECS, G.M,T, USNM USFT I Ste 

,827148976273916+002 HRS . FROM LAUNCH OAYS, 10 HRS,, 42 MINS., 53,6~1 SECS, G,E,T, RAGR ,239514227<20422+J03 

BURN ELAPSED TIME , 27999999+03 SECS. 

RESTART COORDINATES ( ER ANO ER /HR I 

KXYZ 
ROXYZ 

.214ll95B405062083+000 
,70469520139033285+000 

.18014734649779077+000 
-,63770328596130506+000 

.71504938484862638-001 
-.475590822589458 06+000 

G04 THRUST ********** ••••••••••••••••••••• 
THETA 

8ARC 
VRX 
TGO 

-3,3559545+00 BETA 
1·8895261+01 OELV 
3.5525357+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 7.3741361+02 YL 
RL 9,9465438+02 OECL 

SELENOGRAPHIC 
XS -9,5080273+02 

ALTS 5,6160853+01 
LTS -2,4525524-01 
LIN 1.6980720+02 

TRALT 5,6919510+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 8. 5597262+04 y 
R 2.0850849+05 DEC 

GEOGRAPHIC 
· xG -1,8661087+05 VG 
ALT 2, 0506683+05 LAT 

EARTH-~CON PLANE 
XMP -9.0545865+02 YMP 
RMP 9,9465438+02 DEMP 
XME -2,0850809+05 YME 

PLANETARY COORDINATES 
XM B.4859849+04 YM 
RM 2,0760263+05 DEM 

XS UN 5.6124495+07 YSUN 

-1.5150963+02 
2.1901678+03 

-3. 1260788+03 
0.0000000 

PROP 
MASS 
VRZ 
GMLP 

6,2041549+02 ZL 
1 .4334456+01 RAL 

2,9203604+02 
2.9613009-01 
7.5467195+01 

-1. 87 21423+01 
5.6834686+01 

ZS 
LONS 

L TE 
LAP 

APAL T 

1,6615542+05 l 
2,6310705+0 1 RA 

- l .0530816+04 ZG 
2,6313223+01 LON 

3,9655089+02 ZMP 
-6.3833952+00 RAMP 

3.9654956+02 ZME 

1,6553501+05 ZM 
2,6358516+0 1 RAM 

-5,1823082+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1,4891353+03 ECCS 3.32l1604-0l !NCS 

VHS -1,3919746+03 RNMPS 1,1948621+01 APMPS 
TAS 1.4985775+00 EAS 1.0611358+00 MAS 

1 .8811681+04 TM 
7,7566021+04 MSFL 

-2,7876961+03 VDX 
-6,4648141-01 GMLY 

2.4625826+02 DXL 
4,0075238+01 VL 

5. l 407936+00 
l.62<2583+02 

-b .6640131+00 
l.78 c16987+02 
1.0459661+03 

DXS 
VRS 
LNE 

OR 

2.1302000+04 VELG 
6.7935310+01 SP! 

-5.4364951+02 VOY 
5.3248949-0lPLCHNG 

4.0961852+03 DYL 
6.1774791+03 PTHL 

1,7459470+03 DYS 
6.1933118+03 PTR 
6.5883228+00 OSMP 
4.0280351+01 VT 

7,9580734+02 TACC 
3.H56300+02 VEX 
5,8070221+02 voz 

-7~3325429+00 TDELV 

-3.7067810+03 OZL 
3,7360130-01 All 

5,8408285+03 ozs 
3,7264560-01 AZR 
8,1232444-01 RSMP 
6,1931808+03 SEASV 

9,2419029+04 
6,2744113+01 

DX l.1213082+03 DY -2,2855396+03 OZ 

9,2419029+04 
1.8322989+02 

V 3,3658392+03 PTH -4.3971077+01 AZ 

OXG -3,2652918+03 OYG 8,4808843+04 DZG 
VE 9,4900238+04 PTE - 1 .5773088+00 AZE 

a.0159766+00 
1. 0080591+04 

-2 . 322b96l+Ul 
2 • 2635b4bHi3 

-2.7644691+03 
-l. l 76l 730+J2 

-1 . 092•765+J3 
-l ,GOl62d+J2 

6•899:)1j4U+J1 
2.54004j9+UO 

- 2.2017834+03 
- 1.2247764+02 

-2.2011:153~+0~ 

-9. 087tH50+lll 

-1.1058660+02 DXMP 
1,5634870+02 VMP 

-1.1058627+02 OXME 

2,5086828+03 OYMP 
6.1774791+03 PTHP 
2,34 16237+03 DYHE 

5 .5652303+-03 DZMP -9,465>8Gl+02 
3,7360141-01 AZMP -9,8827>16+01 
2·2247921+.03 OZME -9,4655801+32 

9.2172771+04 DXM 
6,2858511+01 LDM 

-2,2471675+07 RAS 

1,4914610+02 RANS 
-1,4540544+02 INHPS 

7,0873570-0l SLRS 

-2,9748770+03 DYM 
1,8334429+02 VH 

-4.2718126+01 LOS 

- 1 , 6524977+02 APFS 
l,6912130+02 APOS 
1.3248820+03 PERS 

1,4212414+03 DZM 
3,3446129+03 ARGM 
7,7767645+01 DES 

1,4963587+02 RPS 
l.9837010+03 TFPS 
3.6100978+00 HTAS 

5.6261:1:>71+0.t:. 
7.1768901+01 

-1.639,llU+Ol 

'il.945b9Sb+O L 
8,2707790+01 
3.600UUOU+O,i:: 



SELENOCENTR!C UNIT VECTOR S 
WX - L • 3057478- 0L WY 
UX 6, 774268 7-0L QY 

BODY ATT ITU DE AND FORCES 
RRAT -L,989L472-05 PRAT 
XIX -6,8788087-0 1 ET X 
XIV 7.2460291-01 ETY 

' Xl Z -4,2D 77 7b3- 02 ETZ 
ALS Lo6080 37D+ 02 RTS 
ALE! 9 ,9816467+00 BTE! 

•••••• 

4. 9 594%9- 01 
-5,8 760853- 01 

wz 
QZ 

-2 ,26 50692- 04 YRAT 
-2 . 9955 00L-Ol ZTX 
- 2 .30606 5 1- 01 ZTY 
9.257 9 L 79-0L ZTZ 

-7.85 731A8+01 ALE 
-3.9 866072+00 

200 

- 8 .5S477 8 1-0l PX 7 .2390817- 01 PY 
-4.42503 L5-0 l SXO 0 .0000000 SYD 

1.94960 84-03 
6 .6 1L2BOl •Ol 
6.4943884-01 
3.7568462-0 L 
1. 06044 L6+0 2 

!GA 
AL O 
BTO 
GM O 
BTE 

-9.9 762609+0L 
-4.9262748-0 1 

1.8557948-01 
0.0000000 

-6.189054L +00 

MGA 
ALLV 
B TLV 
GM LV 
ALM 

6,3933568-01 PZ 
0 .00000 00 SlD 

-3.30099 13+01 OGA 
- 1,7551147+02 ALLI 
-2.90 32739+01 BTLI 
-5.6948262+ 00 GMLI 

8 ,6076433+01 BTM 

2.59242 80-01 
o. 0000000 

-5.4525 544+00 
- 1. 330 7429+02 
-5. 917U67+0u 
- 1. 6970&46+0 ; 

7 .8 761 49 7+00 

CSM I MOON REF. /PHASE 7- L6 
MEAN-Of-EPOCH 1971 4 FEB. L971, HRS. t MINS., 13 .63 L secs. G.H.T. USNM USFT I StC 

.82720453 1 828634+002 HRS. FROM LAUNCH DAYS , 10 HRS., 43 MI NS., 13.631 SECS . G. E,T. RAGR .239597788702342 +003 

BURN ELAPSED TIME .29999999+03 SECS. 

RESTART COOR DI NATES I ER AND ER /HR I 

RXYZ 
RDX VZ 

. 217 9427246 L833448+000 

.67153870875931666+000 
.17663845488240533+000 

-.62539 7 94 1L066L777+000 

GD4 THRUST ********** ••••••••••••••••••••• 
THETA 

8ARC 
wx 
TG O 

-4.3682398+00 BE TA 
2.00478A4+01 DELV 
3,48 16013+03 VRY 
0 ,0000000 FC 

SE LENOCENTR !C 
XL 7, 50 58~26+02 YL 
RL 9,948 163 4+02 DECL 

SE LrnCGRAPH!C 
XS -9,4497 140+02 

ALTS 5,03228 L5+0 l 
LTS -2,4524886-01 
LIN 1.6899939+02 

TRALT 5. 7C81482+01 

GEOCENTR IC 

VS 
LATS 

LNS 
LA N 

RPALT 

x 8.5t-006 40+04 y 
R 2.08500 7 4+05 OEC 

GEOGRAPHIC 

- L.506639 L+0 2 PROP 
2.3684528+03 MASS 

-3 .184b4 6Q+03 VRZ 
o.ooOOOOO GMLP 

6.0833 LL0+0 2 ZL 
L.3789033+ 0 L RAL 

3. 1094448+02 
8.365 LL44-02 
7. 5464382+0L 

- L. 8644207+0L 
5.6872650+0L 

lS 
LONS 

LTE 
LAP 

APA LT 

l .66L4802+05 
2.630952l+OL RA 

2,0170392+04 TM 
7.6 2073 10+04 MSFL 

-2.8 L075 2 7+03 VD X 
- 0 .4206559-0 1 GMLY 

2,3711206+02 OXL 
3.90241L O+OL VL 

1. 4524193+0 0 
L.6L78612+02 

-o,6639379+00 
lo 77 15676+0 2 
7. 7684895+02 

9. 24 117 34+04 
6.2742L53+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

.68849 l99281L03 234-00 L 
-.4804526121 64407 L9+0CO 

2. L 302000+04 VELG 
6, 79353 10+01 SPI 

- 4.2185504+02 VDy 
4,9 3 42655-0lPLCHNG 

3,9034563+03 OYL 
6.02 0 9L L6+03 PTHL 

L, 79 701 20 +03 DYS 
6.036705L+03 PTR 
6.588327L+OO DSMP 
5.6522599 +01 VT 

6. 17 52 166+0 2 TACC 
3 .1356300+ 0 2 VEX 
4.5060681+02 voz 

-8. 1 325382+00 TOELV 

-3,635 2537+03 DZL 
5.3788428-01 AZL 

5.6473844+03 DZS 
5.3647704-0 1 AZR 
B. L230225-0 l RSHP 
6.0364405+03 SEASV 

902850491+02 DY -2.2 L4 1552+03 
3.2768970+03 PTH - 4.6364322+0L 

DZ 
AZ 

XG -L.8662 135+05 VG 
ALT 2,0505908+05 LAT 

- L,025 L989+04 ZG 
2.63 12039+0 1 LO~ 

9.24LL 73 L+04 
L, 83L443h02 

DXG · -3.1026252+ 0 3 DYG 
VE 8.4695263+04 PTE 

8,4609026+0 4 DZG 
-L,604640 1+00 AZE 

EARTH - - OON PLAN E 
XMP -8,97 1 2225+02 YMP 
RMP 9,948 1 635+02 DEMP 
XME -2 . oe50030+35 YME 

PLANETA RY COORD I NA TES 
XM B. 4850C.60+04 YM 
•M 2.ono 318+05 DEM 

XSUN 5,6 L2472E+07 YSUN 

4.L459047+02 ZMP 
-6 .56748 44+00 RAMP 

4, L4 59093+02 ZME 

1,6553969+0 5 ZM 
2 . 63590 1 0+01 RAM 

-5. 18228 72+0 7 lSU~ 

SE LENOCENTRIC OSC ULATIN G ELEMENTS 
SMAS L,3545°57+03 ECCS 2. 65753 21-0 L INCS 

VH S -L.5479259+03 RNMPS 9,53 173 80+00 APMPS 
TAS 2.5622755+00 EAS L,9516531+ 00 MAS 

SE LENOCENTR I C UNIT VEC TORS 
WX - L.3973626-0 L WY 
QX 6, 7435037-0 L QY 

BODY ATTITUDE AND FORCES 
RRAT -L.9996q08-05 PRAT 
XI X -6 .BB03409-0l ETX 
XIV 7,2449546-0 1 ETY 
XI Z -4,L4 L7 628-02 ETZ 
ALS L. 608428 9+02 BTS 
ALEt a . Q 7Q~4C8+QO BTEI 

****** CSM 

5 .0450882-0 l 
-5.8159 207-0 1 

wz 
QZ 

-2.20423 74-04 YRAT 
-2,9908554-0 L ZTX 
-2,3LI 05 12-0 l ZTY 
9.258 L 762-0 L ZTZ 

-7.8563663+0 1 ALE 
-3 .98 52 733+0 0 

- L.L 378052+02 DXMP 
L.55 L9675+0 2 VMP 

- l . L37 795 1+0 2 OXME 

9.2 174623+04 DXM 
6.286L852+0 1 L O~ 

-2.2471585+07 RAS 

1 .4843248+02 RANS 
- 1 .4 768064+02 INMPS 

1 ,4330953+00 SLRS 

-8.5202385-0L PX 
-4.5497496-0 1 sxo 

L .9533547-03 
6o6 1L7 8E4-0 l 
6.4938150-01 
3.7569431-0L 
1 .0605 125+02 

IG A 
ALO 
BTO 
GMO 
BTE 

2.5432607+03 DYMP 
6,0209116+03 PTMP 
2. 3762045+03 CYME 

-2.9 74 95 14+03 DYH 
1 08326406+02 VM 

-4,27 178 92 +01 LOS 

- l,64 5L860 +02 APFS 
l. ~P.4033 7 + 0 2 APOS 
1.25892 76+0 3 PER S 

7 .25 069 18-0L PY 
0.0000000 SYD 

-9.97t34 L3 +0 L 
-4.97026 73-0L 

2.24644S9-0l 
o.oooooco 

-6. 1 76 0595 +00 

MGA 
ALLV 
BTLV 
GHLV 
ALM 

5,366070 7+0 3 DZMP 
5.3788502-01 AZHP 
2.0256405+03 OZME 

L.4210985+03 DZM 
3. 3446049+03 ARGM 
7.7684320+01 DES 

L. 50353°0+ 0 2 RPS 
L,71458 38+03 TFP S 
3.1320758+00 MTA S 

6,38 L3909-0 l PZ 
0.000000 0 SlO 

-3.2970606+ 01 OGA 
- 1 , 74 3 15 25+02 ALLI 
-2 . 9 798184+01 BTLI 
-5,6l3L499+00 GMLI 

8 . 5068889+ 01 BTH 

8.993!> 145+ 0 0 
1 .00885 9 1+04 

- 1.8020393+0 1 
2 .4418496+0> 

-2. 7927293 +(13 
-L.1866069+0< 

-1.1487410+03 
- 1.0097117+0; 

6.8993042+0 1 
3.677bo& O+UO 

-2.23012 32+03 
-1.25564'7+02 

-2.2301459+03 
-9.0890070+0 1 

-9. 942ib8J+O L 
-9.95057 28+01 
-9. 942ii:'.C>81+02 

5.6260oV5+02: 
7 , 177i 93~H,) 1. 

- 1. 6392042+01 

q,c;46U753+02. 
8.270 7965+ 0 1 
3.6000000+0 2 

2. 5894622-0L 
0.0000000 

-5.4533 71 9•00 
- 1.330629 1+0 2 
-5.95 4H7b 5+0U 
-l.69707bB+ Ot. 

8.4447459+0 0 

I MOON PEF. /P HASE 7- L7 
MfA N-O F-EPOCH L97l FEB. 1971, HRS •• 3 MI NS ., 33.631 secs. G.M.T. USNM USFT I S<L 

.8272bOOA7383352+002 HRS . FROM LAUNC H 3 DAYS, LO HRS ., 43 ~IN S., 33.631 SECS. G.E.T. RAGR o23968 L350ld426 2 +0 03 

BURN ELAPSE D TIM E .3L999999+03 SECS. 

RESTART COORD I NATES I ER AND ER /HR I 

RXYZ 
RDXYZ 

.22LS800499b340025+000 

.63780 L534932 74507+ 000 
.17319960005596860+000 

-.612488 1232048508 1+00 0 

G04 THRUST *******(lo** ..................... 
Tt-ET A 

13AR C 
VRX 
TGO 

-5.3454622+00 BETA 
2 .llb9 58 Q+01 DELV 
3.4094828+03 VRY 
J.000000 0 F~ 

SE LENOC ENrn l c 
XL 7.b310696+Q2 YL 
RL 9,9501592 +02 DEC L 

SELENOGRAPH ! C 
XS -S,3897~2 l+Q 2 

ALTS 5.&522393+0 1 
LT S -2,4524 L87-0l 
LIN L. b8 L 3288+02 

TRAL T ~.72 81 ')59 +01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPALT . 

- 1.4974940+02 PROP 
2,5499453+03 MA SS 

- .3 , 2420420+03 VRZ 
0.0000 000 GMLP 

5.964379L+02 ZL 
1.3239 121+01 RAL 

3. 292'J844+0l 
- L .39477 97-0 L 

7 o5461570+Cl 
-L.B6571L4+0L 

5.693537 l+ OL 

ZS 
LONS 

LTE 
LAP 

APAL T 

2"1529103+04 TH 
7.4848599+04 HSFL 

-2.83292 16+03 VD X 
-6.3979 73 3-0 1 GMLV 

2 .2787416+02 DXL 
3.8013209+01 VL 

-2.4222 L43+0 0 
L .60 b79Ll+02 

-b.6638629+0 0 
-4. 3405573+00 

5.5595903+02 

DXS 
VRS 
LNE 

DR 

• 66L 66829 12344 72 19-00 L 
-.485 L77810356977 93+000 

2.1302000+04 VEL G 
6.7935310+01 SPl 

-2.978692 7 +02 VDY 
4,4963897-0lPLCHNG 

3.707352 L+ 03 DYL 
5.86 28555 +0 3 PTHL 

1.84 671 50+ 03 DYS 
5.8786040+03 PTR 
6,5883315+00 OSHP 
6.3 L47489+01 VT 

4.3602826+02 TACC 
3.1 35 6300+02 VEX 
3. I8L7069+ 02 VD Z 

-8.9898620+00 TDE LV 

-3,5602 127+0 3 DZL 
b l7l3119-0 1 All 

5,4492227+03 DZS 
6.L547848-0l AZR 
8.1228066-01 RSMP 
5.8 78 2648+ 0 3 SEAS V 

9. 156 7720+ 00 
1 . 0088091+ 04 

- l.2726 194+0 L 
2.6233422 +03 

-2.820 1954+03 
- l.197tH4 9+02 

- 1. 205053 7+03 
-1. 018J4U7+0~ 

6.899il244+01 
4. 783 0006 +00 

(' 

(' 

<' 

( 

( 

\. 

( 



r 
( 

( 

~ 

x 
R 

8.5603376+04 v 
2.0849288+05 DEC 

GEOGRAPHIC 
XG - l.866312q+o5 VG 
ALT 2.0505121+05 LAT 

EARTH-~. QON PLANE 
XMP -8.8 867403+02 YMP 
RMP 9.9501589+02 DEMP 
XME -2 . 0849240+05 YME 

PLANETARY COORDINATES 
XM 8.4840270+04 YM 
RM 2.0160313+05 DEM 

XSUN 5.6124962+07 YSUN 

1 .6614085+05 l 
2.6308325+01 RA 

-9.9 738175+03 ZG 
2.6310843+01 LO N 

4.3196656+02 ZMP 
-6.7604946+00 RAMP 
4. 3196556+02 ZME 

1.6554436+05 ZM 
2.6359505+01 RAM 

-5 .1822663+07 ZSUN 

SELENOCENTR!C OSC ULATING ELE MENTS 
SMAS 1.2441821+03 ECCS 2.0054285-01 [NCS 

VHS -t.7052228+03 RNMPS 7.1597627+00 APHPS 
TAS 3.6958574+00 EAS 3.0162974+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l.4930358- 01 WY 
Qx 6. 7225q94-0l QY 

BODY ATTITUDE ANO FORCES . 
RRAT -2.4722664-0> PRAT 
XIX -6. 88 23163-0 1 ETX 
XIV 7.2434843-01 ETV 
XIZ -4.0701127-02 ETZ 
ALS 1.6088589+02 BTS 
ALE! 9.9775945+00 BTEI 

•••••• CSH 

5.1376106-01 
-5. 7382262-0 1 

wz 
CZ 

-7.6850635-05 YRAT 
-2 .985 7035-0 1 ZTX 
-2.3165837-01 lTV 

9.2584564-01 ZTZ 
-7.8546109+01 ALE 
-3.9833719+00 

289 

9.2404348+04 
6.2740400+01 

DX 
v 

7.3232630+02 DY -2.1392571+03 
3.1952765+03 PTH -4.8812235+01 

DZ 
AZ 

9. 2404345+04 
1.8305905+02 

DXG -2.942 1859+03 DYG 8.4404175+04 OZG 
VE 8.4485613+04 PTE - 1.6310077+00 AZE 

-1.1713257+02 DXMP 
1.5407654+02 VMP 

- 1.1713124+02 OXME 

9.2176475+04 DXM 
6.2865193+01 LOH 

-2.2471494+07 RAS 

1 .4 765501+02 RANS 
-1.5000605+02 INMPS 

2.4 116798+00 SLRS 

-8.4484202-01 PX 
-4.6775435-0 1 sxo 

2.2677152-03 !GA . 
6.6120608-01 ALO 
6.4934839-01 BTO 
3.7570358-01 GMO 
1.0605705+02 STE 

2.5760426+03 DVHP 
5.8628555+03 PTHP 
2.4089893+03 DYME 

-2.9750258+03 DYH 
1.8318384+02 VM 

-4.2717658+01 LOS 

-1.6379566+02 APfS 
1.6774734+02 APOS 
1.1941442+03 PERS 

7.2510342-01 PY 
0.0000000 SYD 

-9.9761436+01 
-4.9943222- 01 

2.6798377-01 
0.0000000 

-6.1617392+00 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

5.1623620+03 OZMP 
6.1713206-01 AZHP 
1 0 8219395+03 DlHE 

1.4209556+03 DZM 
3.3445970+03 ARGM 
T.7600992+01 DES 

1.5096003+02 RPS 
1.4936939+03 TFPS 
2.7570437+00 MTAS 

6.3779084-01· PZ 
o .0000000 SlO 

-3.2927228+01 OGA 
-1.7313169+02 ALLI 
-3 .0616113+01 BTLI 
-5.5 028372+00 GMLI 

8.4092832+01 BTH 

-2.2576690+0> 
-l.291914l+Ot. 

-2.2576729+03 
-9. 090 2088+01 

-1.0426406+03 
-1.0024263•02 
-1.0426406+03 

5.6252041+0< 
7.17749 b9+Ul 

-1.639197 2+01 

9.9467025•02 
8.2707'39+01 
3.6 000000+ 0< 

2.5970721-Jl' 
o. OOOvOOO 

-5.452747o+JO 
-l.3305l68+0< 
-5.997076 9+0(1 
- 1.6970708+0 < 

9.01277•1+00 

I MOON REF. /PHAS E 7- 18 
MEAN-OF-EPOCH 1971 4 FEB. 1971, HRS.' MINS •• 53.631 secs. G.H.T. USNH USFT I StC 

• 827315642938070+002 HRS. FROM LAUNCH DAVS, 10 HRS., 43 MINS., 53.631 1 SECS. G.E.T • RAGR .2397649llbbbl82+003 

BURN ELAPSED TIME • 33999999+03 SECS. 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXVZ 

.2250283286965B634+000 

.60348138440724620+000 
. 169834 17116995305+000 

-.59896280749508469+000 
.63458589914389413-001 

-.489 76530342 132709+000 

G04 THRUST ********** ••••••••••••••••••••• 
THETA 

BARC 
VRX 
TGO 

-6.2874956+00 BUA 
2.2259967+01 OELV 
3 .3362471+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 7.7496261+02 YL 
RL 9.9522 163+02 DE:L 

SELENOGRAPHIC 
XS -9.328 1575+02 

ALTS 5.6728104+01 
LTS -2.4523534-01 
LIN 1.6720178+0 2 

TRALT 5. 74B6763+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

X B.5605461+04 V 
R 2.084849 1+ 05 DEC 

GEOGRAPHIC 
XG -1.6664072+05 VG 
ALT 2.0504325+05 LAT 

EARTH-HOON PLANE 
XMP -B.B012005+02 YMP 
RMP 9.9522162+02 DEMP 
XME -2.0848440+05 VME 

PLANETARY COORDINATES 
XM 8. tt830479+04 VM 
RM 2.0760428+05 DEM 

XSUN 5.6125 lq5+07 VSUN 

-1.4876102+02 PROP 
2.7347628+03 MASS 

-3.298285 7+03 VR Z 
0.0000000 GMLP 

5.8489760+02 ZL 
1.26 85332+0 1 RAL 

3.4681231+02 
-3. 7336497-01 

7.5458757+01 
-1.8750814+01 

5. 7023895+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6613393+05 l 
2.6307 115+01 RA 

-9.6963418+03 ZG 
2. 6309633+01 LON 

4.4866417+0< ZMP 
-6.9627759+00 RAMP 

4.4866361+02 ZME 

l.6554qQ4+05 ZM 
2.6360000+01 RAM 

-5.1822454+07 lSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 1. 1521 216+03 ECCS 1.3658529-0 1 JNCS 

VHS -1.863684!+03 RNMPS 4.8321056+00 APHPS 
TAS 5 .04247 33+00 EAS 4.3956143+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.5930641-01 WV 
ex 6.7292464-01 cv 

BODY ATTITUDE AND FORCES 
RRAT -2.4657705-05 PRAT 
XIX -6 .8844940-0 1 ETX 
XIV 7.2418281-01 ETY 
XIZ -3 .9958 502-02 ETZ 
ALS l.6093064+02 BTS 
ALE! 9.9758080+00 BTEI 

5.2376303-01 wz 
-5 .6262116-01 CZ 

- 7.9315872-05 YRAT 
-2.9803154-0 1 zrx 
-2.3223683-0 1 ZTY 

9.2587432-01 ZTZ 
-7.8524 774+01 ALE 
-3.9808888+00 

•••••• CSM I MOON REF. /PHASE 7- 19 
MEAN-OF-EPOCH 1971 

.827371198492788+002 HRS. FROM LAUNCH 

2.2887813+04 TM 
7.3489888+04 MSFL 

-2.854 1931+03 VDX 
-6.3821217-01 GMLY 

2.1854717+02 DXL 
3.7042712+01 VL 

-6. 4852641+00 
1. 5960533+02 

-6.6637875+00 
-•·4094 1B2•oo 

3.7 174962+02 

oxs 
VRS 
LNE 

DR 

2.1302000+04 VELG 
6.H35310+01 SP[ 

- 1. 7161208+02 VDY 
4.0 4 34860-01 PLCHNG 

3.5078592+03 DYL 
5.7036121+03 PHIL 

1.8950085+03 DYS 
5. 7193082+03 PTR 
6.5883355+00 DSMP 
6.0268412+01 VT 

2.5120992+02 TACC 
3.1356300+02 VEX 
l.8330B37+02 VDZ 

-9.9106380+00 TDELV 

-3. 4815941+03 DZL 
6.0543929-01 AZL 

5.2463011+03 DZS 
6.0377751-01 AZR 
8.1225893-01 RSHP 
5. 7l89905+03 SEASV 

9. 3260661 +00 
1.00885~1+04 

-7.33 l 96t.3+00 
2. 8081590+ 03 

-2 .846tiol2+03 
- 1.2oc;;,zs,.. ... Jt. 

- l.263 L314+02> 
- 1 .0275718•0< 

6.8987447+01 
5.854•57 .. +00 

9.2396872+04 
6.2738862+01 

DX 5.3275902+02 DY -2.0607813+03 DZ -2.284.,14.,+J3 
V 3.1223710+03 PTH -5.1271394+01 AZ -1.3347734+0< 

9.239686 7+04 
l . 8 2 9739 5+0 2 

DXG -2.7840270+03 DYG 8.4194262+04 DZG -2.2843613+03 
VE 8.4271249+04 PTE - 1 .6563768+00 AZE -9.09l"l~o+O l 

-1.2064522+02 OXMP 
1.5298860+02 VHP 

-1.20644 71+02 DXME 

9.2178325+04 DXM 
6.2868534+01 LOM 

-2.2471403+07 RAS 

1.4680746+02 RANS 
- 1.5252498+02 INHPS 

3. 7958267+00 SLRS 

-8.368355 7-01 
-4.8023935-01 

2·2638555-03 
6.6122243-01 
6.4932650-01 
3. 7571262-01 
1. 0606234+02 

PX 
sxo 

!GA 
ALO 
am 
GMO 
STE 

2.6069793+03 DYHP 
5.1036122+03 PTMP 
2.4399288+03 DYHE 

-2.9751002+03 OYM 
!.83l03t2+0 2 VM 

-4.27174 24+0 1 LOS 

- l .630n47+02 APFS 
1.6696713+02 APOS 
1.130628 1+03 PERS 

7.2235301 - 0l 
0.0000000 

-9.9 758175+01 
-5.0094811-01 

3.1330135-01 
0.0000000 

- 6.1468174+00 

PY 
SYD 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

4.9540664+03 DZMP 
6.0544042-01 AZMP 
l.6136517+03 DZME 

l .420 8127+03 OZM 
3.3445891+03 ARGM 
1. 7517664+01 DES 

1.5130913+02 RPS 
l.3094845+03 TFPS 
2.4567742+00 HTAS 

6.3963248-01 
0 .0000000 

-3.2881966+01 
-1. 7195967+02 
-3 .1494267+01 
-5 .3604867+00 

8.3150242+01 

Pl 
SlO 

OGA 
ALLI 
BTLI 
GMLI 
STM 

- 1.0918228+03 
- 1.0104437+ 02 
-1.09ltiL.L.b+03 

5.6244675+02 
7.177&0 04+01 

- l. 63919:,4+(Jl 

9.9475077+02 
8.2705660+01 
3.6000UCJV+vL 

2. 62Bdb~-o I 
0 .ooouooo 

-5.4514446+00 
-l.330't.29b+Oi 
-6.0413038+0 0 
- l .6970655+02. 

9.580570<:•00 

FEB. 1971, HRS., 4 MINS., 13.631 SECS. G.H.T. USNH USFT I StC 

DAYS, 10 HRS . , 44 MINS., 13.631 secs. G.E.T. RAGR .Z39848473148102+003 

BURN ELAPSED TIME .35999999+03 SECS. 

RESTART COORDINATES ( ER AND ER/HR I 



~:JO 

RXYZ 
RDXYZ 

.2282843ll7Dl83667+000 
,56857425814136586+000 

.16654561766612003+000 
- , 584811196241917 B l+OOC 

G04 THRUST ********** ••••••••••••••••••••• 
THETA 

BARC 
VRX 
TGO 

-7. 193393 8+0D BETA 
2.3318677+Dl DELV 
3.2619556+03 VRY 
O.OOO DODD F: 

SELENOCENTR !C 
XL 7,8619599+02 YL 
RL 9.9540239 +02 DECL 

SELENOG RAPHJC 
XS -0,265rC69+02 

ALTS 5,6008861+0 1 
LTS -2.4522804-0l 
LIN l . 6619935+02 

TRALT 5.7667526+01 

G EOC EN T RIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 8,5606885+04 y 
R 2 . 0847685+05 DEC 

GEOGRAPH I C 

- t.4769155+0l PROP 
2,923D296+03 MASS 

- 3,3534D55+03 VRZ 
O,OODDOOO GMLP 

5. 7B72D4+02 
1.2128192+01 

3.6374035+02 
- 6.1815120-01 

7 ,5455945+0 1 
- 1 . 8917321+01 

5. 7124008+01 

l.6612728+05 
2. 63D5892+01 

lL 
RAL 

zs 
LONS 

LTc 
LAP 

APAL T 

z 
RA 

2.4246524+04 TM 
7,2131177+04 MSFL 

- 2,8745602+03 VDX 
- 6, 3662 702- 01 GMLY 

2.0913372+02 
3,6112751+01 

-1.0738963+01 
1.5856523+02 

-6.663712 1+00 
-5 .0489635+00 

2.1613374+02 

9,23893 10+04 
b. 2737540+01 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

OX 
v 

,60725248f l!004304-00 1 
-, 49421450962558121+000 

2.1302000+04 VELG 
6.7935310+01 SPI 

-4,2998807+ 01 VDY 
3,5905825-0!PLCHNG 

3,3049544+03 DYL 
5.5435312+03 PTHL 

1,9418522+03 DYS 
5,5591659+03 PTR 
6,5883395+00 DSMP 
4,8015979+01 VT 

6,2942670+01 TACC 
3 .1356300+02 VEX 
4.5929375+01 VDZ 

-1.0901784+01 TDELV 

- 3.3993349+05 DZL 
4 .9628011;- 01 AZL 

5.0385 698+03 ozs 
4,9488489-01 AZR 
B. 1223765-0 1 RSMP 
5.5569585+03 SEASV 

3.2077984+02 DY - 1,9786651+03 
3,0596756+03 PTH -5,3677598+01 

DZ 
AZ 

XG - 1, B664S63+05 VG 
ALT 2.05035l8+05 L4T 

-<.4105575+03 ZG 
2.6308411+01 LON 

9. 2 389305+04 
1. 8288907+02 

DXG -2.6282877+03 DYG 8.3979236+04 DZG 
VE B.4052116+04 PTE - 1.6807141+00 AZE 

EARTH-~OON PLAN E 
XMP -8. 7146646+02 
RMP S,9 540237+D2 
XME -2 .0847629+05 

PLANEHRY COORDINATES 

YMP 
DEMP 
YME 

X~ 8 .4920689+04 YM 
RM 2. 076D483+05 DEM 

XSUN 5.6125428+07 YSUN 

4.6466806+02 ZMP 
-7. 1747004+00 RAMP 

4.6466681+02 ZME 

1,6555371+05 ZM 
2.6360495+01 RAM 

-5.1822245+07 ZSUN 

SE LENOCEN TRJC OSCULATING ELEMENTS 
SMAS 1.074 3638+03 ECCS 7,4D01827-02 JNCS 

VHS -2. 0230779+03 RNMPS 2,5481451+00 APMPS 
TAS 7,2179322+00 EAS 6,7D33856+00 MAS 

SELENOCENTRIC UNIT VECTO RS 

- 1.2432 108+02 DXMP 
l ,5 193335+02 VMP 

- 1.2432159+02 OXME 

9.2180176+04 OXM 
6,2B71B74+0l LOM 

-2,24713 13+07 RAS 

1·4588279+02 RANS 
- 1 . 5585326+02 INMPS 

6,2084537+00 SLRS 

WX - 1.6977 63 1-0 1 WY 5.3457553-01 
QX 6,8392940-0 1 QY -5, 4092400-01 

WZ -8.2 7891 9 1- 01 PX 
QZ - 4.8953219- 0l SXO 

BODY AT TITUDE AND FORCES 
KRAT -2,4558846-05 PRAT 
XIX -6.8866624-0 1 ETX 
XIV 7, 2401720- 01 ETY 
XIZ -3.9216198-02 ETZ 
AL S l.6097536+02 BTS 
ALEI 9,97419 1 5+00 BTEI 

****** CSM 

-&,9745450-05 YRAT 
-2.9749293-01 ZTX 
-2,328 1474-0 1 ZTY 

9.25<;0241-0l ZTZ 
- 7,8503438+01 ALE 
-3. 9778194+00 

2.2608795 - 03 !GA 
6 ,6123915-01 ALO 
6,4930426-01 BTO 
3,7572165-01 GMO 
1,06067&5+02 BTE 

2 ,6 360279+03 OYMP 
5,5435313+03 PTMP 
2,4689802+03 DY ME 

-2,9751746+03 OYM 
108302340+02 VM 

- 4,2717191+01 LOS 

- 1.6238062+02 APFS 
l . 6611580+02 APOS 
1.0 684802+03 PERS 

7.095 1853- 01 PY 
0,00000 00 SYO 

-9.9754954+01 
-5 .0265411-01 

3. 5858599-01 
0.0000000 

-6.1310283+00 

MGA 
ALLV 
8TLV 
GMLV 
ALM 

4,7411384+03 OZMP 
4,9628093-01 AZMP 
l ,4007 315+0 3 DZ ME 

1.4206698+03 OZM 
3.3445811+03 ARGM 
7,7434336+0! DES 

1 ,5078345+02 RPS 
1 . 1538686+0 3 TFPS 
2.2123038+0D MTAS 

6 ,4933059-0l PZ 
0 .0000000 szo 

- 3.2836734+01 OGA 
- 1,7079715+02 ALLI 
-3.2440795+01 BTLJ 
-5, ! Bl9164+00 GML I 

B,2242963+01 BTH 

9.5017380+00 
1.0088591+04 

-1.8370832+00 
2.9964.lb4+03 

-2.8727231+03 
- l.22U552+02 

- 1.3214955+03 
- 1 .0374704+0 2 

6.8984650+1)1 
6.8929115+0(1 

-2.3103560+03 
-l,3B55 bl9+02 

-2. 310:l62l•03 
-9.oq2o464+0 l 

- l . 14l 798 <•D :l 
- l ,0191804+J2 
-1 . 14179&2+03 

5·6236710+02 
7.178l037+Jl 

- 1 .639.&.836+01 

9,S465889•D2 
8 . 2698967+01 
3.6000000+02 

2. 7377584-01 
0.0000000 

-5,4501504+00 
- l.330:l3 26+02 
- 6.085653 2+00 
- 1. 6970602+02 
I. 01485&0+01 

I MOON REF. /PHASE 7- 20 
MEAN- OF-EPOCH 1971 4 FEB. 1971, 7 HRS., 4 Ml NS., 20.235 SECS. G.M.T. USNM USFT I Ste 

.827389542100406+002 HRS , FROM LAUNCH 3 DAYS, 10 HRS., 44 MINS., 20 . 235 SECS. G.E. T. RAGR .239876063904 7D8+003 

BURN ELAPSED TIME .36660369+03 SECS , 

RES TA RT COORDINATES ( ER AND ER/HR I 

RXYZ 
RDX YZ 

.2293 1660207636281+000 

.55691861361265182+000 
. 1654 772 6527043970+000 

-.57999917119741440+000 
,5981735bf4228871!-C01 

-,495653200894594 l9•COO 

GC4 THRU ST *•******** 
**** ****** *** * ** •• ** * 
• ENGINE CUTOFF • 

THETA 
BA~C 

VRX 
TGO 
DRTX 

* ******************** 
-7.483~ 9q3+00 BETA 

2.3661242+ 0 1 DELV 
3.237 2036+03 Vf<V 
0,0000000 FC 

-2.7846715+~3 DRTY 

SELENOCcNTP IC 
XL 7.8975114+02 YL 
PL 9.9545 135+02 OE CL 

SE LENO GR APHIC 
XS -Q.2438200+12 VS 

ALTS 5.6957844+11 LATS 
LTS -2, 4522 59 1- 01 LN S 
LIN l .65 85142+02 LAN 

TRA LT 5.7 716ftq9+ 0 1 PP4.LT 

GEOCENTR I C 
8.56072 11+14 y 
2.0&4 7.+16+05 DEC 

GEOGRAPH IC 
XG - 1,8 665245+05 VG 
ALT 2 . 0 503249+05 LAT 

EARTH-~CON PLAN E 
XMP -8.6CS i3 !J 38+')2 YMP 
R"P 9,9545 135+02 DEMP 
XME -2.0 847360+05 YME 

PLANET~RY COORD INAT ES 
XM 0 . 48 17 ~61+04 YM 
RM 2 . 07 60 50 1+05 OEM 

XS UN j,6 12 5505+07 YSUN 

- t .473 16 24+02 
2.9859720+03 

-3.3 71 364()+03 
0.0000000 

-1 . 0758931+03 

PROP 
"ASS 
VRZ 
GMLP 
ORTZ 

5.6989270+02 ZL 
1.1943575+0 1 RAL 

3. 6917858+02 
-7 .0139859-0 1 

7.5455018+01 
- l.89R7087+0 1 
5.7143875+01 

ZS 
L DNS 

LH 
LAP 

APAL T 

1.6612514+05 z 
2.6305486+01 RA 

-:-Q.328320 1+03 ZG 
2.6308005+01 LON 

4.69 79735+02 ZMP 
-7.2468750+00 PAMP 

"t.6979600+02 ZME 

l.655 5525+05 ZM 
206360658+0 1 RAM 

-5, 1822176+07 ZS UN 

SE LENOCEN TPIC OSC ULATING ELEMENTS 

2.46 '1 5151+04 
7 . 1682550+04 

- 2.8810858+03 
-6,3599294- 0l 
6.60 00000+01 

TM 
MSFL 
vox 
GMLY 

2.06007 0 1+02 OXL 
3,58 14610+0 1 VL 

-1.21 85727+01 
1,5822928•02 

-6.6636876+00 
1. 5• Cl 972+02 
1.7000044+02 

DXS 
VRS 
LNE 

DR 

2,1302000+04 VELG 
6. 7935310+01 SPI 
Q,0000000 VDY 
3. 4094211-01 PLCHNG 

3.2 372036+03 DYL 
5.49Qi;.'589+03 PTHL 

i.c;soc;949+03 DYS 
5,5061709+03 PTR 
6.58834 10+00 CSMP 
4.t 93<322+01 VT 

o.roooooo TACC 
3. 1 356300+02 VEX 
0 .0 000000 VD Z 

- 1.1 24580 7+01 TOELV 

-3.~7 13640+03 DZL 
4 .3762375-01 All 

4.9689142+03 DZS 
4,3638266-01 AZR 
8. 1223018- 01 RSMP 
5.50601 12+03 SEASV 

9.2386793+04 
6,2 7 37151+01 

DX 2,6200451+02 OY - 1,95074 13+03 OZ 
V 3,0414825+03 PTH -5 ,4445955+01 AZ 

9.2386 790+04 
1 . 82 86109+02 

DXG -2 .5773711+03 OYG 8 ,3907111+04 DZG 
VE 8.3978706+04 PTE - l ,6885179+00 AZE . 

- 1·25 57107+02 OXMP 
1.5159217+02 VMP 

- 1 .2556966+02 DXME 

g.2180786+04 OXM 
6 ,2 872975+01 LOM 

-2,247 12 83+07 RAS 

2.6451982+03 DYMP 
5,4905590+03 PTMP 
2.4 781514+0 3 CYME 

- 2.9751991+03 DYM 
1.8299691+02 VM 

-4,2717 113+01 LOS 

4,6698066+03 OZMP 
4.3762487 - 01 AZMP 
1.32940 22+03 DZME 

1 ,4206227+ 03 DZM 
3.3445 785+03 ARGM 
7,7406823+01 DES 

9 , 561.!049+0(/ 
l . 008ti5'1 li'04 
0. OOOUODO 
3.C59'36&8+03 

- 2 .8 1:HOt>~8+0 3 

- l .2Z54ti0l +0 2 

- l.340H883+03 
- 1 . 0401iObS+02 

6.896:>727+01 
7.2281547t-OO 

-2. 3187450+03 
- 1.4043460+02 

- 2. 31872~3+03 
- 9.093054.,+Ul 

-l .15&4 7b2+0 3 
- l.022.2367+J£ 
- 1 .158476 2+03 

5.62340&4+0 2 
7.178,03&+01 

- l .639!814+Jl 

( 

( 

i 

.... 

( 

{ . 

" 

(, 

~ 
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) SMAS 1.0513070+0) ECC S 5.3674412-02 I NCS 1 045 55922+02 RANS -l.6215165•02 APFS 1.4991709+02 RPS 9.9487875•02 
VHS -2.0758640+0) RNMPS 1.8034935•00 APMPS - 1. 5763029•02 !NMPS 1.658 1779+02 APOS 1.1077353+03 Tf PS 8, 269<958•01 
TAS 8.6186167+01 EAS 8, 1693547+00 MAS 7. 7 323536•00 SLRS 1.0482783+03 PERS 2 .1414705+00 MTAS 3.6000000•02 

SELENOCENTR!C UNIT VECTORS 
wx -1.7334154-01 WY 5, 3833460- 01 Wl -8,24 71121 - 01 PX 6.9695195-01 PY 6.5870626-01 Pl 2,834U51o8-0l 
QX 6.9585248-01 QY -5.2564427-01 Ql -4 ,9937450-0 ,1 sxo 0.0000000 SYO 0 . 0000000 SlO 0.0000000 

BODY ATTITUDE AND FORCES 
RRAT -2 , 49581 ~4-05 PRAT -1. 3462385-04 VRAT 2.32 05903-03 !GA -9,9 753935•01 MGA -3.282 1754+01 OGA -5.449745••~0 
XIX -6,8873749-0 1 ETX -2, 9731456-0 1 lTX 6.6 124518- 01 ALO -5.0323769-01 ALLV - 1.7041473+02 A.lll -l.330J000•02 
X lY 7,2396271-01 ETY -2.3300605- 01 ZTY 6.4929640-01 BTO 3, 7357968-0 l BTLV -3.2769459+0,l BTLI -6.1003030+00 
x ll -3,89 701 61-02 F.TZ 9.2591158-0l lTl 3. 7 572465-01 GMO 0.0000000 GMLV -5. 1140884•00 GMLI - 1.6970584+02 
ALS l ,6099018+02 BTS -7. 8496464+01 ALE 1.0606975+02 BTE -6. 1270056•00 ALM 8.1951275•01 B 1'M 1.0336223•01 
ALE l 9,9736nl+OO BTE! -3.97667 60+0 0 

THRUST TERMINATION 

• 
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TABLE XIII.- LUNAR ORBIT COAST IN 60- BY 170-NAUTICAL MILE ORBIT 

•••••• CSM I MOON REF, /PHASE 8-
MEAN-OF-EPOCH 1971 4 FF.6. 1971, HRS., 4 MINS., 20,235 SECS, G,M,T, USNM USFT I StC 

,827389542109406+002 HR S, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

DAYS , 10 HRS .. 44 MINS •• 20.235 secs. G.E.T. RAGR ,239876063~0•708+003 

RXYl 
RDXYZ 

.22931660207636281•000 
,55691861361265182•000 

.16547726527043970•000 
-.57999917119741440+000 

• 59817 358 642288711-00 l 
-.49565320089459419+000 

SELENOCENTRIC 
XL 7,8975114+02 Yl 
Rl 9.9545135+02 DECL 

SELENDGRAPHIC 
XS -9,2438200+02 

ALTS 5.6957844+01 
LTS -2,452259 1-01 
LIN 1.6585142+02 

TRAL T 5, 7716499 +0 I 

GEOCENTRIC 

vs 
LAT S 

LN S 
LAN 

RPALT 

x 8.5607211•04 y 
R 2,0847416+05 DEC 

GEOGRAPHIC 
XG - 1.8665245+05 VG 
ALT 2.05032 49+05 LAT 

EARTH-MOON PLANE 
XMP -8,6858838+02 YMP 
RMP 9,9545135+02 DEMP 
XME -2,0847360+05 YME 

PLANETARY COORDINATES 
XM B.481746 1+04 YM 
RM 2.0760501+05 OEM 

XSUN 5,6125505+07 YSUN 

5,6989270•02 ll 
1.1943575+01 RAL 

3.6917858+02 
-7 .0139859-01 

7.54 550 18•01 
- 1.8987087•01 
5. 7143875+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6612514+05 
2,6305486+01 RA 

-9,3283201+03 ZG 
2.6308005+01 LON 

4·6979735+02 ZMP 
- 7.2468750+00 RAMP 

4,6979600+02 ZME 

1 .6555525+05 ZM 
2.6360658+01 RAM 

-5,1822176+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMEN TS 
SMAS 1.0513070+03 ECCS 5,3674412-02 INCS 

VHS -2.0758640+03 RNMPS 1.8034935+00 APMPS 
TAS 8.6186167+00 EAS 8.1693547+00 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX -l,7334154-01 WY 5.3833460-01 
QX 6,9585248-01 QY -5.2564427-01 

•••••• C SM 

wz 
QZ 

200600701+02 DXL 
3,5814610+01 Vl 

-1.2 185727+01 
1.5822928+02 

-b.6636876+00 
1.5401972•02 
lo 7000044+02 

DXS 
VR S 
LNE 

OR 

3.2372036+03 DYL 
5.4905589+03 PTHL 

1.9569949+03 DYS 
5.5061709+03 PTR 
6,5883410+00 QSMP 
4.193~322+01 VT 

-3.3713640+03 OZL 
4.3762375-01 All 

4,9689142+03 DZS 
4,3638266-01 AZR 
6,1223018-01 RSMP 
5.5060112+03 SEASV 

9,2386793+04 
6.2737151•01 

DX 2.6200451+02 DY - 1,9507413+03 DZ 
N 3.0414825+03 PTH -5,4445955+0 1 AZ 

9.2386790+04 
l. 82 86109+02 

DXG -2.5773711+03 DYG 8.3907111+04 DZG 
VE 8,3978706+04 PTE -1.6885179+00 AZE 

- 1 .2557107+02 DXMP 
1.5159217+02 VMP 

-1.2556966+02 OXME 

9.2180786+04 OXM 
6.2872975+01 LOM 

-2,2471283+07 RAS 

l.4555922+02 RANS 
- 1,57 63029+02 INMPS 

7,7323536+00 SLRS 

-B.2471121-01 
-4.8937450-0 1 

PX 
sxo . 

2.6451982+03 OYMP 
5,4905590+03 PTMP 
2.4781514+03 DYME 

-2,9 751991+03 DYM 
1.8299691+02 VM 

-4,27 17113+01 LOS 

-l.6215165+02 APFS 
1,6581779+02 ~POS 
100482 78 3+03 PERS 

6,9695195'- 0l PY 
0.0000000 SYD 

4,6698066+03 DZMP 
4,3762487-01 AZMP 
1•3294022+0 3 OZME 

1 .4206227+03 DZM 
3,3445785+03 ARGM 
7,7406823+01 DES 

1.4991709+02 RPS 
1.1077353+03 TFPS 
2.1414705+00 MTAS 

6. 5870626-01 PZ 
0 .0000000 s zo 

-2. 8810858•03 
- l.2254o<llt O< 

-1.3408683+03 
- l,0409Ub!>+02 

6.8983727+01 
7.228l547+0u 

-2.318 7450+ "3 
-l .40434b0 .. 02: 

-2.3187223•03 
-9,093U547+0l 

-1.15847&2•03 
-1. 022<36 7+ 0< 
-1.1584782+0:0 

506234084•02 
7 .178£038•0 l 

-l.639 1&14+Jl 

9,9487875+J2 
e. 2692958•01 
3,6000000•0< 

2.8348548-0l 
0, OOOUOOJ 

I MOON REF, /PHASE 8-
MEAN-OF-EPOCH 1971 FEB. 1971 o HRS., MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

,827500000000000+002 HRS. FROM LAUNCH DAYS, 10 HRS., 45 MINS., ,000 SECS. G,E,T. RAGR ,24004220435771<+003 

RESTART COORDINATES I ER AND ER /HR I 

RXYl 
RDXYZ 

.23532506271992758+000 

.53089197333415437+000 
.15896966213977350•000 

-.59817229236963430+000 
.54306598376273036-00 1 

-.50 204579715734091+000 

SELENOCENTRIC 
XL 8, 1044388+02 YL 
RL 9,95758 12+02 DECL 

SELENOGRAPHIC 
XS -9.1100185+02 

ALTS 5.7264601+01 
LTS -2.452 1239-01 
LIN 1,6585140+02 

TR ALT 5,8023254+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

8.5608431•04 v 
2.0845743+05 OEC 

GEOGRAPHIC 
XG -I. 8666 796+05 VG 
ALT 2.0501577+05 LAT 

EARTH-MOON PLANE 
XMP -B,5069055+02 YMP 
RMP 9.9575813+02 DEMP 
XME -2.0845679+05 VME 

PLANETARY COORDINATES 
XM 8,47979 87+04 VM 
RM 2.0760610+05 DEM 

XSUN 5,6 125969+07 YSUN 

5.4748095+02 Zl 
1. 0825883+0 1 RAL 

4,0146090+02 
- 1.2056477•00 

7.5449424•01 
- 1.8993167•01 
5. 7146690+01 

ZS 
LONS 

l TE 
LAP 

APAL T 

1.6611203•05 l 
2.6303068+01 RA 

-8.7794462+03 ZG 
2.6305587+01 LON 

5.0015130+02 ZMP 
- 7,680003 5+00 RAMP 

5.0015199+02 ZME 

1,6556455+05 ZM 
2.6361643+01 RAM 

-5.1821760+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0513056+03 ECCS 5,3670434-02 lNCS 

VHS -2,0763083+03 RNMPS 1 . 79741 69+00 APMPS 
TAS 1.0667641+01 EAS 1.0112640+01 MAS 

1.8702831+02 OXL 
3.4040292+01 Vl 

-2.095 171 5+01 
1.56 21784+02 

-6. 6635374+00 
3. 7980583+08 
l.6999471+02 

oxs 
VRS 
LNE 

DR 

3,0859184+03 DYL 
5.4889491+03 PTHL 

2.1315553+03 DYS 
5, 5045657+03 PTR 
6.5883492+00 OSMP 
5,1798353+01 VT 

-3,4769990+03 OZL 
5 04069962-0 l All 

4.8956229+03 DZ S 
5.3916530-01 AZR 
8,1218719-01 RSMP 
5.5043220+03 SEASV 

9.2371494+04 
6.2734977+01 

DX 1,1057141+02 DY -2.0566606+03 DZ 
V 3.1293937+03 PTH -5,7438037+01 AZ 

9.237 1492+04 
l . 8269277+02 

DXG -2.1632982+0 3 OYG 8,3831158+04 DZG 
VE 8.3892160+04 PTE . -1,8016576+00 AZE 

-1,3307343+02 DXMP 
1 ,4954721+02 VMP 

- 1 .3307285+02 DXME 

9,2184466+04 DX~ 

6.2879619+01 LOM 
-2.247 1103+07 RAS 

1,4555920+02 RANS 
-l,5761183+02 INMPS 

9,5727036+00 SLRS 

2.8082261+03 DYMP 
5.4889491+03 PTMP 
2.6411850+03 DYME 

-2,9 753470+03 DYM 
1.8283741+02 VM 

-4,2 716648+01 LOS 

-1.6215164+02 APFS 
1.6581777+02 APOS 
1.0482772+03 PERS 

4.5778173+03 DZMP 
5.4070067-01 AZMP 
1,2374285+03 DZME 

1.4203385+03 DZM 
3,3445627+03 ARGM 
7.7241147+01 DES 

l,4993560+0 2 RPS 
1.1077296+03 TFPS 
2.1414660+00 MTAS 

SELENOCENTRIC UNIT VECTOR S 
WX - 1 . 7334173-01 WY 
QX 0,9562733-01 QV 

5. 3833482-01 
-5,2585678-0 1 

WZ -8,24711 03-0 1 PX 
Ql -4.8946630-0 1 sxo 

6.9717663-01 PY 
0.0000000 SYD 

6.5853646- 01 PZ 
0.0000000 szo 

-2.9 18244l+J3 
- 1 . 2289"32+02 

-1. 33 77568•03 
-1.0405737+02 

6, 897816 .. HO l 
9.2340047+00 

-2. 3560017+03 
-l.41846l6+ J2 

-2.356U349+03 
-9.0904959•01 

-1. 1340<72+()3 
- 1, 0195862+J2 
- l .134{J2:7 l.+03 

5.6218241+02 
7. l 78H07 .. +:H 

-l,639lo77•0l 

9.948bl57+J.£ 
8.Z69305b+Ol 
3.6000000•02 

2. 8332749-0 l 
o.oooooc,u 

•••••• CSM I MOON REF. / PHASE 8-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 7 HRS., 19 MINS,, 60,000 SECS. G.M.T. USNM USFT I SEC 

0830000000000000+002 HRS. FROM LAUNCH DAYS, ll HRS ., 0 MINS., .ooo secs. G.E.T· 

RESTART COORDINATES I ER AND ER/HR l 

RXYZ 
ROXYZ 

SELENOCENTRIC 

.28509810715913057+000 
-. 14580 d4l47080413 0•000 

-.22727 798208116043-001 -.74754746377938041-001 
-.77810393526309802•000 -.47721991188919489+000 

RAGR .24380247ll<l0793+003 



XL 
RL 

o.8 l858q3+1)2 Vl 
1 .0 180 640+03 DECL 

SELENOGRAPHIC 
XS -3.55b 0'+77+02 

ALTS 7,9570465+01 
l TS -2.4490346-01 
LIN l ,65853H+02 

TRAL T 8.0329132+0 l 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

8,5338886+0 4 Y 
2.0 785522+05 DEC 

GEOGRAPHIC 
XG -1 , 8634976+05 VG 
ALT 2.044 1355+05 LAT 

EARTH - MOON PLANE 
XMP -2.2201296+02 YMP 
RMP 1.018%40+03 DEMP 
XME -2.0785285+05 YME 

PLANETARY COORDINATES 
XM 8.435 7826+04 YM 
RM 2.0763084+05 DEM 

XSUN 5,6136468+07 YSuN 

-7,82 73026+01 Zl 
- 1 ,4648138+01 RAL 

9,3419072+02 
- 1.0933683•01 

7 .5322825+01 
-1.9125127+01 
5. 7281143+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6569618+05 l 
2,6273977+01 RA 

3, 42 32 302+0 3 ZG 
2,6276501+01 LON 

9,629 1901+02 ZMP 
-1.3916375+01 RAMP 

9,6291795+02 ZME 

1 ,65 77446+05 ZM 
2.6383826+01 RAM 

-5. 1012340+01 zsu~ 

SELENCCENTRIC OSCULATING ELEMENTS 
SMAS 1,05 11118+03 ECCS 5,3368011-02 INCS 

VHS -2.1088786+03 RNMPS 1.6694923+00 APMPS 
TAS 5,64 16322+01 EAS 5.3904611+01 MAS 

-2.5745037+02 DXL 
- 4,5579357+00 VL 

- t.9 30989'••02 
1.1083960+02 

-6.6601279+00 
3, 79d05~0+08 
1.694726!'+02 

DXS 
VRS 
LNE 

DR 

296 

- 8,4754128+02 DYL 
5,3730421+03 PTHL 

4,945~564•03 DYS 
5. 38899 38+03 PTR 
6,5885165+00 DSMP 
2.3181810+02 VT 

-4,522 8885+03 DZL 
2.4727753+00 AZL 

1.9551077+03 DZS 
2,4654507+00 AZR 
8.1121051-01 RSMP 
5.3840054+03 SEASV 

-2. 7739385+03 
-1.215;:10;+02 

-0. 7137309+02 
-9. 9004919+01 

6,8852246+01 
5.3127590•01 

9 ,20 10021<04 
6,2750069+01 

OX -3.8262258+03 DY -3.1089850+03 DZ -2.2 153424+03 
V 5,4049545+03 PTH -6.8532 124,+ 0l AZ 8,9630638•01 

9. 20 lOOl 9+04 
l . 78947 60+02 

DXG 5,9975227+03 DYG 8.0506642+04 DZG - 2.2113058+03 
VE 8.0760013+04 PTE - 3.5708628+00 AlE - 8,9987884+01 

-2.4464995+02 OXMP 
1.0298337+02 VMP 

-2,4485053+02 DXME 

9.2267472+04 DXM 
6,3029992+01 LOM 

-2,2467021+07 RA'S 

1.45 56155+02 RANS 
- 1,5739392+02 INMPS 

5.1433825+01 SLRS 

5.1881491•03 DYMP 
5,3730421+03 PTMP 
5.0212358+03 CYME 

-2,9786845•03 DYM 
t.7922752+02 VM 

-4.2706120+01 LOS 

- 1,62 15091+02 APFS 
1,6581886+02 APOS 
1,048ll80+03 PERS 

1.3634305+03 DZMP 
2.472775D+OO AZMP 

-1,9766076+03 DZME 

1.4139035+03 DZM 
3.3442060+03 ARGM 
7,3491410+01 DES 

1,5014581+02 RPS 
1.1072075+03 TFPS 
2.1408739+00 MTAS 

-3.06l630l+J2 
-9.2 7548!>0+01 
-3.0616303+0< 

5. 5859609+Clt'. 
7. l924o3i+Ul 

- l ,63B&!>&9+01 

9,9501002+02 
8.26941£9+01 
3. 600()000•02 

SELENOCENTRIC UNIT VECTORS 
WX -1 , 7333625-01 WY 
QX 6,9307774-01 QY 

5.3830050-01 
-5.2827951-01 

WZ -8,2473 416-0 1 PX 
Ql -4,9047320-01 sxo 

6.9971212-0I PY 
0.0000000 SYO 

6, 5662266-01 Pl 
0,0000000 SlD 

2.8151305-01 
0.0000000 

****** CSM I MOON REF, /PHASE 8-
MEAN-OF-EPOCH I 971 

,832500000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

FEB, 1971, HRS., 34 MINS., 60.000 SECS . G,M,T, USNM USFT I ScC 

3 DAYSt 11 HRS., 15 MINS., ,0 00 SECS, G.E.T. RAGR •247562737843875+003 

RXVZ 
RDXYZ 

. 17424670117057558+000 
-.688902 11739670474+000 

-.19337665980635027+000 -.16283134346459709+000 
-.52 753997815334453+000 -.19948779971540559+000 

SELENOCENTRI C 
XL 6, 0009406+02 Yl 
RL 1.0574081+ 03 DECL 

S ELENOGRAPH I C 
XS 4,0750789+02 

ALTS 1.1891460+02 
LTS -2. 4459485- 01 
LIN 1,6585432+02 

TR ALT 1 . 1967326+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPA L T 

x 8.4515670+04 y 
R 2.0111q33+os DEC 

GEOGRAPHIC 
XG - 1.8505 980+05 VG 
ALT 2.0367666+05 LAT 

E/IRTH-fo'OON PLANE 
XMP 5.392lq00+02 YMP 
RMP l.0 57408 1+03 DEMP 
XME -2,071 1633•05 YME 

PLANETARY COORDINATES 
XM 8.3915577+04 YM 
RM 2.0765555+05 DEM 

XSUN 5.6 l46966+D7 YSUN 

-6,6597636+02 lL 
-3,2 028077+01 RAL 

9.4106329+02 
-1.4109876+01 

7.5196230+01 
- 1.9252625+01 
5. 7265335+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6531743+05 l 
2.6306479+01 RA 

1,5020691+04 lG 
2.6309015•01 LO N 

8. 8275422+02 ZMI' 
- 1 , 1970595•01 RAMP 

8.8275397+02 ZME 

l.6598341+05 ZM 
2.!>405848+01 RAM 

-s.1002933•01 zsu~ 

SE LENOCEN TPJC OSCULATING ELEMENTS 
SMAS 1.0509566+03 ECCS 5,3243308-02 JNCS 

VHS -2. 1662 064+03 RNMPS l.5~34970+00 APMPS 
TAS 9,9643153+0 1 EAS ~.6620660+01 MAS 

SELENLiCENTRIC UNIT VECTORS 
WX - 1 ,733607 1-01 WY 
Qx o.9432542-0 1 QY 

5. 3826551-0I 
-5. 2711499-01 

Wl 
QZ 

-5,6078032+02 OXL 
-4,7978803+01 Vl 

-2. 5777726+02 
6.6585979•01 

-6.6566802+00 
3.7980576+08 
l .. 6ql 7812+02 

DXS 
VR S 
LNE 

DR 

-4.0043847+03 DYL 
5.1752007+03 PTHL 

4.8712512+03 DYS 
5,1917606+03 PTR 
6.5886509+00 CSMP 
2, 7371235•02 VT 

-3.0664342+03 DZL 
3.0317446+00 All 

- 1 .7957727+03 DZS 
3 .0220647+00 AZR 
8 .102326 7- 01 RSMP 
5.1845403+03 SEASV 

9 .1789166+04 
6.2922398+01 

DX -6,9863885•03 OY -1.6589714+03 OZ 
V 7 .2060598 •03 PTH -3.8064759+0 1 AZ 

9.1789163+04 
I. 7 535966+02 

OXG 1.0855248+04 OYG 7.6171475+04 DZG 
VE 7.6943457+04 PTE -3.3 101934+00 AZE 

-2,1931669+02 OXMP 
5,85818<8+01 VMP 

-2.1931521+02 OXME 

Q.2349946+04 OXM 
b,3180387+01 LOM 

-2,24t2939+07 RAS 

1·4556338+02 RANS 
- 1,5748583+02 INMPS 

9.35C0387+01 SLRS 

-8.2475227-01 PX 
-4,89c6115-0l sxo 

4, 5849633+03 OYMP 
5. I 7 52007+03 PTMP 
4.4181782+03 CYME 

-2,9820038+03 OYM 
1.7561765•02 VM 

- 4.2;95590•01 LOS 

-1,6214766+02 APFS 
l,t581850+02 APOS 
1.0479773•03 PERS 

6,9846847-01 PY 
0.0 000000 SYD 

-2.3194788•03 OZMP 
3.0317438+00 AZMP 

-5.6591667+03 OZME 

1 .40 74629+03 DZM 
3.3438499+03 ARGM 
6.9741671•01 DES 

1,5004640+02 RPS 
1 . 1069130+03 TFPS 
2.1403999•00 MTAS 

6,5758649-01 Pl 
0.0000000 SlO 

- 1.1595637+03 
-l.033870b•02 

2.2157933+01 
-B.89&7l"O+Ol 

6.872o3td+Ol 
7 . 372!')80:j+Ol 

-6.045!>0H+o2 
7.4438 ,bd+O l 

-6.044'7 74bHi 2 
-B.B86 't4f:l5+0t 

b.171.1.bf:>O+.iZ 
-8. 2339912•01 

6. l 7lib6.::+0.! 

5. 5500790•0< 
7.206!159-tOl 

- l.638)501+01 

9,9500021•02 
8,2693553•01 
3.6000000+0< 

2.823!>041-01 
0.0000000 

I ~UON REF. /PHASE 8-
MEAN-OF-EPDCH 1971 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I SH. 

,835000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

3 DAYS, 11 HRS . , 30 MINS . , .ooo SECS. G.E.T. RAGR .251323004586956•003 

RXYZ 
RDXVZ 

- • 2 65 6 720 5109 807141-00 l - ;26720907611328923+000 
-.8472064986384 9405+000 -.45975477878948830-001 

SELENOCENTRI C 
XL -9.149~~88+01 YL 
RL l.0923391+03 DECL 

SELEN OGR APHI C 
XS 9,6959752+02 

Al TS L. 5384~52+1)2 
LTS -2,4428578-01 
LIN l ,6585424+02 

TRALT t.5460419+02 

GFOCENTR I C 
X 8,3382 139+04 

VS 
LATS 

LNS 
LAN 

RP ALT 

-9.2025030+02 Zl 
-3.2 1~4914+01 RAL 

4.6511953+02 
-1. 0107483+01 

7.5069633+01 
-1.9388373+01 

5. 7563988+01 

1.6527116•05 

ZS 
LONS 

L TE 
LAP 

APAL T 

-5,8135407+02 DXL 
-9,5677960+01 VL 

- 1. 9170039+02 
2.5627206+01 

-6,6531956+00 
-1.2937263+02 

1.6922231+02 

9.1850535+04 

oxs 
VRS 
LNE 

DR 

DX 

-.16880525352227727+000 
.14808199791742933+000 

-4.9245613+03 DYL 
5,0063584+03 PTHL 

2.4350313+03 DYS 
5.0234791+03 PTR 
6,5887533+00 DSMP 
1. 7952387+02 VT 

- 7.9098663+03 DY 

-2,6724188+02 DZL 
2.0550204+00 All 

-4.3 167687+03 DZS 
2.0480130+00 AZR 
8,0925664-01 RSMP 
5.0202702+03 SEASV 

I .1337746+03 Dl 

B.607!>b9b+J2 
-7.695J.7'j2+Jl 

8.1943478+.JZ 
-8 .0085813+01 

6.860V5ll•Ol 
3.985o207+Ul 

1.4121749+03 

) 



) 

2.0664863+05 DEC 

GEOGRAPHIC 
XG - 1.832~948+05 VG 
ALT 2 . 0320698+05 LAT 

EARTt<-MCON PLANE 
XMP l .0319268+03 YMP 
RMP l. 0923390+0 3 DEMP 
XME -2.0664832+05 YME 

PLANETARY COORDINATES 
XM 8.3473634+04 YM 
RM 2.0768025+05 OEM 

XSUN 5.6151461+07 YSUN 

2. 6389873+01 RA 

2.6065923+04 ZG 
2.6392420+01 LON 

3.4879219+02 ZMP 
-4.2895970+00 RAMP 

3.4879319+02 ZME 

l.6619141+05 ZM 
2.6427707+01 RAM 

-5.1793518+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS l.0511280+03 ECCS 5.3113576-02 INCS 

VHS -2.2167129+03 RNMPS l.4083271+00 APMPS 
TAS 1 . 3958?89+02 EAS (.3757516+02 MAS 

!97 

9.1850533+04 
1. 7190527+02 

OXG 
VE 

- 8.1704415+01 DXMP 
1 , 8675298+01 VMP 

- 8 . 1704152+01 DXME 

9 ,2 431889+04 OXM 
603330807+01 LOM 

-2. 2458856+07 RAS 

1.4556346+02 RANS 
- 1 .5 736595+02 INMPS 

1,3552216+02 SLRS 

8.1145342+03 PTH - 1.1783999+01 AZ 1.242;,917 +01 

1.3 008146+04 DVG 7.3346155+04 OZG 1.4121095+03 
7.45.04126+04 PTE - l.274435't+OO AlE - 8 . 8154492+01 

1.8101045+03 OYMP 
5,0063584+03 PTHP 
1.6434480+03 DYME 

- 2.9853049+03 OYM 
1.7200780+02 VM 

-4. 2 68 5063+01 LOS 

- 1.6214692+02 APFS 
1.6581820+02 APOS 
1.0481627+03 PERS 

-4. 5228150+03 DZMP 
2.0550204+0D AZMP 

- 7.8621534+03 DZME 

104010165+03 OZM 
3.3434943+03 ARGM 
6.5991931+01 DES 

1.5016558+02 RPS 
1.1069572+03 TFPS 
2 . 1409236+00 MTAS 

1.1538160+03 
- 7 .6469810+01 

l .1531i l60+Qj 

5.5141788•0< 
7.2197657+01 

- 1.6382413•01 

9.9529887+02 
8.2694o.l4b+Ol 
3. 6000000+02 

SELENOCENTRIC UNIT VECTORS 
WX -1.7336735-01 WY 
QX 6.9287805-01 QY 

5.3826216-01 
- 5.2847343-01 

WZ -8.2475307-01 PX 
QZ -4.9054643-01 SXO 

6.9990265-01 PY 
0.0000000 SYO 

6.5649803-01 Pl 
0.0000000 szo 

2.8133001-01 
o. 0000000 . 

•••••• CSM I MOON REF . /PHASE 8-
MEAN- OF-EPUCH 1971 

.837500000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

MINS .. 60.000 secs. G.M.T. USNM USFT I SEC 

OAYS t 11 HRS., 45 MINS., .000 SECS. G.E . T. RAGR .255083271330037+003 

RXVZ 
RDXYZ 

-.21625097801998904+000 
-.61204855477547289+000 

-.21734296509064269+0DO 
.42608422063585851+000 

-. 96388381244039901- 0Dl 
.40673429694856121+000 

S EL ENOC ENTR IC 
XL -7.4475399+02 YL 
RL l .1068 546+03 DEC L 

SELENOGRAPHIC 
XS 1.0817918+03 

ALTS l.6836101+02 
LTS -2.4397717-01 
LIN 1.6585418+02 

TRALT 1.6911969+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 8.2286450+04 y 
R 2.0666001+05 DEC 

GEOGRAPHIC 
XG - 1.8124945+05 VG 
ALT 2.0321837+05 LAT 

EARTH-~OON PLANE 
XMP 1.0452317+03 YMP 
RMP 101068545+03 DEMP 
XME -2.0665969+05 YME 

PLANETARY COORDINATES 
XM 8.3031203+04 YM 
RM 2.0770492+05 OEM 

XSUN 5.6167955+07 YSUN 

-7.4851472+02 ZL 
-l.7452112+01 RAL 

-2.3139979+02 
- 1.8721699+00 

7.4943037+01 
- l . 9525767+01 

5 . 7714439+01 

ZS 
LONS 
LT~ 
LAP 

APAL T 

1.6564993+05 z 
2.6490737+01 RA 

3.6872707+04 ZG 
2 .6493290+01 LON 

- 3.5163829+02 ZMP 
4.9081199+00 RAMP 

-3.5163890+02 ZME 

1.6639845+05 ZM 
2 .6449404+01 RAM 

-5.1784100+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0511717+03 ECCS 5.3oon61-02 INCS 

VHS -2.2378867+03 RNMPS 1.2717910+00 APMPS 
TAS 1.7795534+02 EAS 1.7784394+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7336833-01 WY 
QX 6.9470728- 01 QY 

****** CSM 

5. 3826278-01 
-5. 2675268-0l 

Wl 
QZ 

-3.3195518+02 OXL 
- 1.3485570+02 VL 

- 3.6160622+01 
-1.2073855+01 
-6 .6 406741+00 
-1.6743140+02 

1.6915912+02 

DXS 
VRS 
LNE 

DR 

-3,5576576+03 DYL 
4.9376660+03 PTHL 

- 9.5791695+02 DYS 
4 , 9550262+03 PTR 
605888219+00 DSMP 
9,8610501+00 VT 

9.2181344+04 
6.3584153+01 

OX -6. 5462455+03 DY 
V 8.1437144+03 PTH 

9. 2181344+04 
lo6850088+02 

DXG 1.4281755+04 DYG 
VE 7.4426545+04 PTE 

9,4700397+01 DXMP 
- 1.8594038+01 VMP 

9 , 4701308+01 DXME 

9.2513299+04 OXM 
6.3481250+01 LOM 

-2. 2454773+07 RAS 

l,4556340+02 RANS 
-1.5751599+02 INMPS 

1.7772968+02 SLRS 

- 8 . 2475246-01 PX 
-4.8980952-01 sxo 

- 1.6150081+03 DYMP 
4 . 9376661+03 PTMP 

-1.7815353+03 DVME 

- 2.9885879+03 DYM 
1.6839798+02 VM 

-4.2674536+01 LOS 

- 1.6214684+02 APFS 
1.6581812+02 APOS 
1.0482178+03 PERS 

6.9808679-01 PY 
0.0000000 svo 

2·4767018+03 DZL 
l .1442551-01 All 

-4. 7122506+03 
1.1402501- 01 
8.0827896-01 
4.9550164+03 

ozs 
AZR 

RSMP 
SEASV 

2 , 364U64+03 
- 5.9831297+Jl 

1.1955048•03 
- 7.6020231+01 

6. 84746b9+01 
2.9894072.+00 

3,8712664+03 DZ 2.9120525+03 
l. 2736569+01 AZ 7 ,272 4844+ 0 1 

7.2985352+04 OlG 2.9120569+03 
1.3823948+00 AZE -8,8183283+01 

-4.5260807+03 OlMP 
1.1442619- 01 AZMP 

- 7.8650701+03 DZME 

1.3945 646+03 OZM 
3,3431394+03 ARGM 
6.2242192+01 DES 

1,5001569+02 RPS 
1.1068940+03 TFPS 
2.1410569+00 MTAS 

6,5787900- 01 Pl 
0.0000000 szo 

1.1344114•03 
- 7 . 6678141+01 

1 . 1344115+03 

5 .478260.2+0.I::'. 
7 . 2334124+01 

- 1 .6379323•01 

9.9544932+02 
8 . 269297 3+01 
3 • 6000QOv+02 

2.8261284-01 
0.0000000 

I MOON HF. /PHASE 8-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 8 HRS., 19 MINS., 60.0CO SECS . G. M.T. USNM USFT I StC 

. 840000000000000+002 HRS. FROM LAUNCH DAYS, 12 HRS., MINS., .000 SECS. G.E . T. RAGR .258843538u73118+003 

RESTART COORDINATES C ER AND ER/HR I 

RXYZ 
ROXYZ 

-.30947933138298955+000 
-. 10182973591587881+000 

-. 70468453677829003-001 
.70430517395077048+000 

.19064779028677686-001 
.48106074132021637+000 

SELENOC.ENTRIC 
XL -1.0658262+03 YL 
RL 1.0950773+03 DECL 

SELENOGRAPHIC 
XS 7.0815543+02 

ALTS 1.5658378+02 
LTS -2,4366812-01 
LIN 1.6585413+02 

TRAL T l. 573424002 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

X 8.1522464+04 Y 
R 2.0714251+05 DEC 

GEOGRAPHIC 
XG -1.7899171+05 VG 
ALT 2.0370088+05 LAT 

EARTH-~CON PLANE 
XMP 5. 8912297+02 YMP 
RMP l.0950773+03 OEMP 
XME -2 ,0714046+05 YME 

PLANETARY COORDINATES 

-2.4268807+02 ZL 
3,4373594+00 RAL 

-8.2421682+02 
7·1109614+00 
7.4816443+01 

-l.9663099+01 
5.7340019+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1. 6636185+05 l 
2.6572128+01 RA 

4,7792718•04 ZG 
2.6574681+01 LON 

-8,9427969+02 ZMP 
1 . 2064955+01 RAMP 

- 8.9428033+02 ZME 

6.5657831+01 DXL 
-l,6717245+02 VL 

1.3556106+02 
-4.9331293+01 
- 6.6461150+00 
-3.7980574+08 

1.6917064+02 

oxs 
VRS 
LNE 

DR 

-5.9190620+02 DYL 
4.9929561+03 PTHL 

- 3.9033227+03 DYS 
5.0101221+03 PTR 
6.5888586+00 OSMP 

-l.6353347+02 VT 

9.2659835+04 
6.3893712+01 

DX -3.5837589+03 DY 
V 7.3522000+03 PTH 

9.2659830+04 
1.6505017+02 

OXG l.6490871+04 OYG 
VE 7.660ll95+04 PTE 

2 .2 889359+02 DXMP 
-5,6624381+01 VMP 

2.2889249+02 DXME 

-4.2945188+03 DYMP 
4,9929562+03 PTMP 

-4.4609163+03 CYHE 

4.0939182+03 Oll 
-1,8769343+00 All 

-2.9667825+03 DZS 
-1.8705018+00 AlR 

8,0730223- 01 RSMP 
5,0074525+03 SEASV 

5.4820252+03 DZ 
3.7607136+01 AZ 

7.4730414+04 DZG 
3.3578624+00 AlE 

-2,4743340+03 DZMP 
-1.8769347+00 AZMP 
-5.8129751+03 DZHE · 

2 . 7964!b4lt-U3 
-5.5714241+01 

1 . 0313087+03 
- 7. 7782.i82+0l 

6.8348899+01 
-3.3885329+01 

3.3404965•03 
7 o5l67825•Jl 

3.34052<7+03 
-8, 888 29 04+0 1 

6. 0364854+02 
-a. 248~800+01 

6. 0364849+02 



XM 
RM 

XSUN 

8.258829 0+04 VM 
2.07 72958+05 DEM 
5.617844 7+07 VSUN 

1.6660453+05 ZM 
2.6470038+01 RAM 

-5. 1774681+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0509902+03 ECCS 5.3202517-02 INCS 

VHS -2.22 10788+03 RNHPS 1·1353376+00 APMPS 
TAS -l.4387957+02 EAS - 1 .4204200+0 2 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1.7336954- 0l WV 
QX o.053 151 2-0l QV 

****** CSM 

5. 3826324-0l 
-5.261 7846 - 01 

wz 
QZ 
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9.2594178+04 DXM 
6.3631715+01 LOM 

-2.24506 88+07 RAS 

1 ,4556334+02 RANS 
2,0243406+02 INMPS 

- 1,4016705+02 SLRS 

-8,2475 190-0 1 PX 
-4.8956417-01 sxo 

-2.99 18527+03 OVM 
l,6478818+02 VM 

-4,2664008+01 LOS 

-1.6214674+0 2 APFS 
1.6581803+02 APOS 
t.0480153+03 PERS 

6.9748 107-0 1 PV 
0.0000000 svo 

1.3881071+03 DZH 
3.3427851+03 ARGM 
5.8492455+01 DES 

\,4996585+02 RPS 
1.1069055+03 TFPS 
2.1405025+00 MTAS 

6,5833798-01 PZ 
0.0000000 szo 

5. 4423236•02 
7 . 2470560+01 

-1.6376234• 01 

9.9507490+02 
8.4833410+01 
3.6000000+02 

2.8303925-01 
0 . 0000000 

I MOON REF. /PHASE 8-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 8 HRS ., 34 MINS., 60.000 SECS. G.M.T • USNM USFT I StC 

• 642500000000000+002 HRS . FROM LAUNCH 

RF.START COORDINATES I ER ANO ER/HR I 

DAYS, 1 2 HRS., 1 5 MINS., .oco SECS. G.E.T. RAGR .2626038046 16200+0 03 

PXV Z 
ROXVl 

-.2602640 1223791829•000 
·48821245881753136+000 

. 107930 5927670411 O+OOO 

.66260803502306739+000 
• 125 145406924 12405 +000 
.32977532021649602•000 

SF. LENOCF.N TR IC 
XL -9.9633195+02 VL 
RL 1.0617583+03 OECL 

SE LF.NCGRAPHIC 
XS 9.8378366+00 

ALTS 1.2326473+02 
LT S -2.4335G37-0l 
LI N 1.6585542+02 

TRAL T l ·2402342+02 

GEClCENTR IC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 8.1248561+04 y 
R 2.07893 !8+05 DEC 

GEOGRAPH IC 
XG -1.7624947+05 VG 
ALT 2.0445 156+ 05 LAT 

EARTH-MOON PLANE 
XMP -l.3630C71+02 VMP 
RMP 1.0617583+03 DEMP 
XME -2.07B9052+05 Y~E 

PLANETAPV COORDINATES 
XM 6.2 144 893+04 YM 
RM 2.0775421+05 OEM 

XSUN 5.6 1889 36+07 VSUN 

3.7170579+02 ZL 
2,3949000+01 RAL 

-l.0332549+03 
1. 3295054+01 
7 .4689849+01 

- 1 .9792849+01 
5.7287567+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l.6718137+05 z 
2,6605996+01 RA 

5,9051329+04 ZG 
2.6608541+01 LON 

- l,02 1035>+03 ZMP 
l.4028207+01 RAMP 

- 1 ,02 10356+03 ZME 

l.6680966+05 ZM 
2.6492310+01 RAM 

-5.1765260+07 ZSUN 

SELENOCFNT"IC OSCULATING ELEMENTS 
SMAS 1.0509673+03 EC:S 5.3231797-02 INCS 

VHS -2,1725035+03 RNMPS l,0081685+00 APMPS 
TAS -l.0410110+02 EAS -1,01 12123+02 MAS 

SELENOCENH IC UNIT VECTORS 
WX - 1 .7338078-0 1 WV 
QX 6,9519468-0 1 QV 

5. 3823037-01 
-5.2630533-0 1 

* ***** C SM I MOON REF. /PHASE 8-
MEAN-Of-EPOCH 1971 

wz 
QZ 

.84500100000000·1+002 ~RS. FROM LAUNCH 

R=START COORDINATES I ER ANO EK/HR I 

4.3099246+02 OXL 
1 .5747638+02 ~L 

2. 441680 l +O 2 
-8.9454490+01 
-6.6425 186+00 

l.3561117•02 
l .6917731+02 

oxs 
VRS 
LNE 

OR 

2.8378350+03 OVL 
5.l538't91+03 PTHL 

-5.148 1454+03 DYS 
5.1704778+03 PTR 
6.5888628+00 OSMP 

-2,6921093+02 VT 

9 .3105515+04 
6.4080687>0 1 

OX -1.5726426+02 DY 
V 5. 7836339+03 PTH 

9.3105513•04 
l.6147688+02 

DXG 2.0994804+04 OYG 
VE 8.0101953+04 PTE 

2.5736972+02 OXMP 
-9.7603611+0 1 VMP 

2.5737062+02 OXME 

9.2674522+04 OXM. 
6. 3 7 82204+0 l LOM 

-2.2446603+07 RAS 

1.4556528+02 RANS 
2.0245318+02 INMPS 

-9.8 128550+0 1 SLRS 

-B. 2 4 77099-0 l PX 
-4.8959882-01 sxo 

-5.0696209+03 OVMP 
5, 1538490+03 PTMP 

-5.2358883+03 CVME 

-2.9950992+03 DVM 
l.6117840+02 VM 

-4.265348 1+01 LOS 

- 1. 6214463+02 APFS 
1.6581825+02 APOS 
1.0479892+03 PERS 

6.9759832-01 PY 
0.0000000 SYO 

3.85 15450+0 3 OZL 
-2.9942032+00 AZL 

3·1352299•02 DZS 
-2.9845652+00 AZR 

8.0632474-01 RSMP 
5.1634645+03 SEASV 

l.916H8bb+ Q3 
-6.44B4i:>:>+Ol 

3.6351555+02 
-8.5 143::>01+ 01 

6. 8223139+01 
-6.95700.JS+O l 

5.2331890+03 oz 2.4575235+03 
6 .513549 1+01 AZ s. 7100545+01 

7.7262555+04 DZG 2.4573164+03 
3.7561679+00 AZE -8.99 14336+Jl 

8.9408134+02 OZMP 
-2.9942032+00 AZMP 
-2.4442 121+03 OZME 

1 .3816440+03 OZM 
3.3424314+03 ARGM 
5.4742716+01 DES 

1 .4997 774+0 2 RPS 
l.1069122+03 TFPS 
2. 1404326+00 MTAS 

6.5826343-01 PZ 
0.0000000 szo 

-2.484't0lb+02 
-9.2102409+0 1 
-2.48440111+0< 

5.4063692•02 
7.2600967+01 

-1.637 31'3+0l. 

9. 9502245+J2 
8.4633437•01 
3 .6000000+02 

2.8292367-01 
o. 0000000 

FEB. 1971, HRS., 49 MINS., 60.0CO SECS. G.M.T. USNM USFT I SEC 

3 DAYS, 12 HRS ., 30 MINS., ,QOO SECS. G.E,T. RAGR .266364071559281+003 

RXVZ 
ROXVZ 

- • 81669971613 218 460-001 
.88158729124870052+000 

.2307325 1927075785+000 

.26647130163517028•000 
.16772~94398082495+000 

- • l l 553160493013791- 00 l 

S tL ENOC E NTR IC 
XL -2.8126595+02 VL 
RL l.02 18 .>50+03 OE: L 

SELENOGRAPHIC 
XS -6.8630930+02 

ALTS 8.337 1455+0 1 
LTS -2.4305018-01 
LIN l.6585501+02 

TR ALT B.4130 112+0 1 

GEDCENTR IC 

vs 
LATS 

LNS 
LAN 

PPALT 

8.1419750+04 y 
2.0856585+05 UEC 

GEOGRAPHIC 
XG -l.7263403+05 VG 
ALT 2.0512422+05 LAT 

EARTH-~CON PLANE 
XMP -7.8599 161+02 YMP 
RMP l.0218650+03 DEMP 
XME -2.0856483+05 VME 

PLA~ETARV COORDINATES 
XM 8. 1701 0 16+04 VM 
RM 2.0777 883+05 OEM 

XSUN 5.6 19942 5+07 YSUN 

7.9462746+02 ZL 
3 .442 15;5+01 RAL 

-7.2136731+02 
1 .2997086+0 1 
7,4563255•01 

-1.9902516+1)1 
5. 7303391+01 

ZS 
LONS 

LTE 
LAP 

APALT 

l .6780846+05 
2.6563017+01 RA 

7.0614062+04 lG 
2.6585553+0 1 LO~ 

-6.3383635+02 ZMP 
8.8429781+00 RAMP 

-6.3383624+02 ZME 

1.67 01383+05 ZM 
2.6513519+01 RAM 

-5. 1755838+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 1.0511833+03 ECCS 5.3411287-02 INCS 

VHS -2.1141898+03 RN MPS 8.9543738-01 APMPS 
TAS -6.116904 7+01 EAS -5.8520795+01 MAS 

SELENOCENTRIC UNIT VECTORS 
\IX l.7J4,7571 01 ~y 

QX 6 .9712122-0 1 QV 
5, Jo1in1 01 

-5 .2447022-01 

5,7763718+02 DXL 
1.09491 90+02 VL 

2.2GB1896+02 
-l.3357335+02 
-6.6388854+0 0 

9,5279150+01 
1.69 59348+02 

q. 333 1974+04 
6.4117591+01 

9.3331970+04 
l. 5775352+02 

oxs 
VRS 
LNE 

OF 

ox 
v 

OXG 
VE 

1 .5 708 831+02 DXMP 
- 1.4111673+02 VMP 

1.5708831+02 OXME 

9.2754337+04 OXM 
6.3932715+01 LOM 

-2.2442517+0 7 RAS 

1.4556769+02 RANS 
2.0231743+02 INMPS 

-5.59 10930+01 SLRS 

- 0 1Z4 7Q4,00-0l PX 
-4.8882956-01 sxo 

5.1244068+03 DYL 
5,3538028+03 PTHL 

-3. 7852 247+03 DYS 
5.3698120+03 PTR 
6.5888338+00 CSMP 

-2.4396451+02 VT 

2.1260792•03 ov 
3.6457280+03 PTH 

2. 82 34454+04 OYG 
8·3355474+04 PTE 

-3.2300269+03 OVMP 
5.3538029+03 PTMP 

-3.3961636+03 DVME 

-2,9983276+03 DVM 
1.5756864+02 VM 

-4.2642956+0 1 LOS 

-1.6213338+02 APFS 
l.6581466+02 APOS 
1.0481845+03 PERS 

6.<J~6~041 - 01 PY 
0.0000000 svo 

1 .5489 190+03 OZL 
-2.t ll78 50+00 AZL 

3.7664869+03 ozs 
-2.6039925+00 AZR 

B.0534602-01 RSMP 
5.3642672+03 SEASV 

2.9240945+03 oz 
6.8537498+01 AZ 

7.•426586+04 DZG 
2.3327910+00 AZE 

4.1364672+03 OZMP 
-2.6 117855+00 AZMP 
7. 98520 74+02 OZME 

1.3751755+03 OZM 
3.3420783+03 ARGM 
5.0992973+01 OES 

1 .4982837+02 RPS 
1.1073284+03 TfPS 
2.1410925+00 HTAS 

6•o97012J-01 PZ 
0.0000000 szo 

-6. 7155112+01 
-8. 906.L091T:J l 

-5.66 10:.0;+02 
-9.5613014+01 
6. 8097410•0 l 

-5. 9330914+0 l 

4.69BH459+Jc! 
-1. 5150629+0.C:: 

4.699H~7c:'.+Uc:'. 
-9.08 0bb~7+Jl 

- l .05819.C::3+-03 
-1.0113617+0 2 
-1.05819<3+03 

5. 3703970+02 
7.2743343+31 

- l .63 7UU!>4+Ul 

9. 9503827+02 
8.48325Z9+Jl 
3. 6000000+ 02 

2 .O~llilOl-0 1 

o. 0000000 

) 



) 
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•••••• CSM I HOON REF, /PHASE B- 10 
HEAN-OF-EPOCH 1971 4 FEB. 1971, 9 HRS,, 4 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

,B47500000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

DAYS, 12 HRS., 45 MINS,, . ooo SECS. G.e.T. RAGR .270l24338302362+J03 

RXYZ 
RDXVZ 

.14034972661469101+000 

.80226000605776102+000 
.22448837261669359+000 

-. 32118251731373967+000 

SELENOCENTRIC 
XL 4,B335513+02 YL 
RL 9.9676199+02 DECL 

SELENOGRAPHIC 
XS -9.9279446+02 

ALTS 5,8268470+01 
LTS -2.4274144-0 1 
LIN 1.6584984+02 

TRALT 5.9027138+01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPALT 

X 8,1740019+04 Y 
R 2,0879450+05 DEC 

GEOGRAPHIC 
XG -1,6781239+05 VG 
ALT 2,0535286+05 LAT 

EARTH-~. CON PLANE 
XHP -9,9103798+02 VHP 
RH? 9,9676199+02 DEHP 
XHE -2,0879447+05 YHE 

PLANEURY COORDINATES 
XH 8,1256663+04 VH 
RH 2.0780343+05 DEM 

XSUN 5.6209911+07 YSUN 

7.7312303+02 ZL 
2, 3B 30223+0 I RAL 

-1.0657695+01 
5. 0768048+00 
7,4436662+01 

-2. 0017864+01 
5. 7145622•01 

ZS 
LONS 

L TE 
LAP 

APAL T 

1,6799017+05 l 
2,6522289+01 RA 

8, 2104379+04 ZG 
2.6524818+01 LON 

1.0256612+02 ZHP 
-l.6B43771+00 RAMP 

l .0256537+02 ZHE 

[ ,672 1705+05 ZH 
2,6534567+01 RAH 

-5, 1746413+07 ZSUN 

SELENOCfNTRIC OSCULATING ELEMENTS 
SHAS 1,0512965+03 ECCS 5.3663268-02 !NCS 

VHS -2,0777723+03 RNMPS 7,6858674-0 l APHPS 
TAS -1.5648018+01 EAS -l.4B390 16+01 HAS 

SE LENOCENTRIC UNIT VECTORS 
WX - 1, 7360407-01 WY 
QX 6,9458571-01 QY 

•••••• CSM 

5.3815959-0I 
-5,2679660-01 

wz 
QZ 

4,0271963+02 DXL 
5,7986451+0 1 VL 

8. B 20452 3+01 
- 1. 7938495+02 
-6,6352150+00 

2 .1050957+01 
1,6997760+02 

9,3236336•04 
6,4053548+01 

9.3236333+04 
1.5392921+02 

oxs 
VRS 
LNE 

DR 

ox 
.v 

DXG 
VE 

-2, 9298516+01 OXMP 
1 , 7409129+02 VMP 

-2,9297589+01 OXHE 

9.2833617+04 OXM 
6,4083247+01 LOH 

-2,2438431+07 RAS 

1 ,4556520+02 RANS 
- 1. 5746645+02 INHPS 
-1,405157 8+01 SLRS 

-B.2477021-0 1 PX 
-4.8993470-01 sxo. 

.11693594759821836+000 
-.37843638138654436+ 000 

4.6633007+03 DYL 
5,4836746+03 PTHL 

-9,3306097+01 DYS 
5,4993057+03 PTR 
6,5887724+00 OSMP 

-7,5465809+01 VT 

-1,8669392+03 DZL 
-7,8 852410-01 All 

5.3530915+03 ozs 
-7.8628255-01 AZR 

8,0437042-01 RSHP 
5,4987878+03 SEASV 

1.6617629+0 3 DY -4, 9823 76 7+02 DZ 
2,4054618+03 PTH - 1 .1860431+01 AZ 

3,6880434+04 OYG 7 ,6014539+04 DZG 
8.4505346+04 PTE -3,3525369-01 AZE 

6.6153638+02 DYMP 
5.4836746+03 PTHP 
4,9553086+02 OYME 

-3,0015378+03 OYM 
105395891+02 VM 

-4,2632429+01 LOS 

-1,6212090 +02 APFS 
1.6580753+02 APOS 
1,0482690+03 PERS 

6,9Bl4919-0I PY 
0.0000000 SYO 

5·2780343+03 DZMP 
- 7,8B52428-0 l AZMP 

1.9404342+03 DZME 

1,3687015+03 DZM 
3,3417258+03 ARGH 
4,7243233+01 DES 

1 .5 004563+02 RPS 
1,1077125+03 TFPS 
2, 1414383+00 MTAS 

6 ,5792826-01 PZ 
0.0000000 szo 

-2.1997390+ 03 
-1.1562580+0<: 

-1.2562124+03 
-t .03ltt7 ltj+Q2 

6.7971714+01 
-1.6 13!»97+01 

-1,66629&3+03 
-1.3333542+02 

-1.6662918+03 
-9.10954b 7+0l 

-1.3324454+03 
-l.04094<:U+02 
- 1 ,332•454+03 

5.)344075•0 < 
7 . 28 7968 8+01 

- 1.6366%3+0 l 

9,9488050+02 
B.4833585+01 
3 • 600U000+02 

2.8234392-0l 
0.0000000 

I MOON REF, /PHASE 8- ll 
HEAN-OF-EPOCH 1971 FEB. 1971, 9 HR 5,, 19 MINS,, 60,000 SECS, G.M.T, USNH USFT I Stt 

·850000000000000+002 HR S, FROM LAUNCH DAYS, 13 HRS., 0 MINS,, .ooo SECS. G.E.T. RAGR ,273884605045443+003 

RESTART COORDINATES l ER AND ER/HR I 

RXVZ 
RDXYZ 

SELENOCENTRIC 

.27B2609Bl85997545+ 000 

.24398871928296051+000 
,849669202B7495558-001 

-, 73470458171526878+000 
-.31350764716155082-002 
-,53076163645200351+000 

XL 9,5B31232+02 YL 2,9262042+02 ZL -l,0 796995+01 OXL 1.41 82344+03 DYL 
5.4559883+03 PTHL 

-4,2706209+03 DZL 
I 04961953+00 AZL RL l ,0020508+03 DECL -6, 1736812-0l RAL l,6980037 +0 1 VL 

SELENDGRAPHIC 
XS -7,0527654+02 

AL TS 6, 3557 263+01 
LTS -2,4243226-01 
LIN 1.6584893+02 

TRALT b,4315926+01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPAL T 

X 8, 1770149+04 V 
R 2.0843307+05 DEC 

GEOGRAPHIC 
XG -l.6178690+05 VG 
ALT 2,0499143+05 LAT 

EAR TH-~·CON PLANE 
XHP -6,0352~43+02 Y"P 
RHP I, 0020 50 8+0 3 DEHP 
XME -2,J843l54+05 YME 

PLANETARY COORDINATES 
XH 8,08 11837+04 YM 
RM 2 .0782 801+05 DEM 

XSUN 5,6220395+07 YSUN 

7.0398124+02 
-6,03560BB+OO 
7. 4310069+01 

-2 .Ol 5333 7•01 
5.7191963+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1,6771192+05 l 
2.6469037+0\ RA 

9,2944300+04 ZG 
2.6471567+01 LON 

7,7509399+02 ZHP 
- 1,1379322+0 1 RAMP 
7, 75093 28+02 ZME 

1.6741930+05 ZH 
2.6555451+01 RAM 

-5,1736987+07 ZSUN 

SELENOCENTR!C OSCULATIN G ELEMENTS 
SHAS 1.0512535+03 ECCS 5.3580503-02 INCS 

VHS -2.0854776+03 RNMPS 6,3225752-0l APMPS 
TAS 3.0660459+01 EAS 2,9129197+01 MAS 

SELENOCENTRIC UNIT VECTD~ S 
WX - l,7362058-0 1 WY 
QX 608988139-0l QY 

•••••• CSM 

5. 3816399-01 
-5.3119 144-01 

wz 
QZ 

-l.0536216+02 
1.3505260+02 

-o.6315073+00 
-2.2072965+01 

1.6984532+02 

oxs 
VRS 
LNE 

DR 

3, 75 82082+03 DYS 
5,4716985+03 PTR 
6,5886780+00 OSMP 
l .424589 1+02 VT 

3,7854900+03 DZS 
1,4918981+00 AZR 
8,0339332-01 RSM? 
5.4698437+03 SEAS V 

9.2901567+04 
6,40nB42+01 

DX - 1.5864953+03 DY -2,9083988+03 OZ 
V 4,1839471+03 ?TH -7.8608774+01 AZ 

9. 2901564+04 
1.5012324+02 

DXG 4.3975751+04 OYG 6,9904218+04 DZG 
VE 802625640+04 PTE -2,8453521+00 AZE 

-1, 97708 l 9+02 OXHP 
1 ,2 7 90618+02 VMP 

- l,9770720+ 02 OXHE 

9,2912363+04 DXM 
6.4233800+01 LOM 

-2,2434343+07 RAS 

l,4556456+02 RANS 
- l,5708197+02 !NMPS 

2.7634811+01 SLRS 

- 8,2476386-01 PX 
-4.9 183255-01 sxo 

4,2680667+03 DYMP 
5,4559882+03 PTHP 
4.1021927+03 DYHE 

-3,0047297+03 DYM 
1,5034920+02 VM 

-4,26 21903+01 LOS 

-1.6211944+02 APFS 
1.6580648+02 APOS 
1•0482355+03 PERS 

7.0279406-0l PY 
0,0000000 SYD 

3,2978087+03 OZHP 
l,4961947+00 AZMP 

-3.9445492+01 OZME 

1. 3622 221+03 DZM 
3,3413739+03 ARGH 
4,3493493+01 DES 

1.5043138+02 RPS 
1.1075802+03 TFPS 
2.1413070+00 HTAS 

6,5438149-01 PZ 
0 .0000000 szo 

-3.0651607+03 
-1.2443059+02 

-1.2187792+03 
-I ,027857o+O< 

6.7840047+01 
2.9l0di27+0l 

-2 .5553207+0 3 
l.694'+109t(J£ 

-2 ,555Jl'1•03 
-9,0563893+01 

-8.221148b+O" 
-9.8539904+01 
-8, 22li49l+Ol 

5.298•007+0 2 
7 . 3010005+01 

-1.6363871+0 l 

9. 949268 4+J l. 
8.4835026+01 
3.600u000+02 

2. 7904356-0l 
0 .0000000 

I MO ON REF, /PHASE 8- 12 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 9 HRS ., 34 MINS •• 60.000 secs. G.M,T. USNM USFT I StC 

,852500000000000+002 HRS, FROM LAUNCH DAYS, 13 HRS,, 15 MINS., .ooo secs. G.E.T. 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
RDXYZ 

SELENOCENTRIC 

.25329 701 226288554+000 
-.42309921305652638+000 

-. 1054 4667745628561+000 -.122 11857357240134+000 
-.71275914501849393+00 0 -.37595636 151426971+000 

RAGR .27764487178&;25+003 
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XL 8. 7233807+0 2 YL -3. 631513 5+02 ZL -4.2056825+0 2 OXL -2.45935 0 9+ 03 DYL -4. 1430586•03 OZL -2 .1853234+03 

Rl 1 .0342 776+03 OECL -2. 3993307+0 I RAL -2.2601 794• 01 VL 5.2 904611+03 PTHL 2.9148339+00 All - 1.1547132+02 

SE LENOGRAPH I C 
XS 1.5498188+00 vs 1 . 0064894+03 Z S -2.38 13215+0 2 oxs 5 .2 81 29 10+03 DY S l .5 10 2241+02 ozs -4.9578371+0 2 

AL TS 9.5784092+01 LAT S -1 . 3311206+01 LONS 8 .9911773+01 VRS 5.306660 3+03 PTR 2 .9059282+00 AZR -9.4825398•01 
LTS -2 .42 1 2 33 8-01 LN S 7.4183477+01 LTE - 6 .6277626+00 LNE 6.5885519+00 OSMP 8.0241588-01 RSMP 6.7720412•01 
LIN 1. 6585 105+02 LAN -2.02 81141+01 LAP -9.950fo23•0 1 DR 2.6902790+02 VT 5 .2998365+03 SEASV 6. 9662616+0 l 

TRAL T 9.~542786•0 1 RPALT 5.7267197+01 APAL T 1 .6924954+ 0 2 

GEOCENTRIC 
x 8.1238874+04 y 1 .6725744+ 0 5 l 9.25700 1 0+04 ox -5.46 72543+0 3 DY - 2.7873213+03 oz - 1. 6590d57•03 
R 2 .0771137+05 DEC 2.646599 1•01 RA 6.4093617+01 v 603570900+03 PTH -5.36 82086+ 01 AZ 7.9336150+01 

GEOGRAPHIC 
xc -1.5496338+05 VG 1.0276749+05 ZG 9. 2 5 70007+04 OXG 4. 7 5 6 9147 +04 OYG 6 .2871307+04 OZG -1.6591315+03 

ALT 2 .o 426973+0 5 LAT 2 . 64b8530+01 LON 1.4644874+0 2 VE 7 . 8 856694+04 PTE -3. 7 242 798+00 AZE - 8.949259:;+ 0 1 

EARTH-~OON PLAN E 
XMP 10 4372562•0 2 YMP 9.9305 7 9 1 +02 ZMP -2.50 81 703+02 OXMP 5.2697252+03 OYMP - 4.5071804+02 DZHP 1 .2581'39+02 
RMP 1 .0342776+03 OEMP - 1.40 34407+0 1 RAMP 8.1 7 64 743•01 VMP 5.2904611+03 PTMP 2 .9148337+00 AZMP -8 . 7863%4+ 01 
XME -2.0 770 884+05 YME 9 .9305737+02 ZME -2. 5081826+02 OXME 5 010398 33+ 0 3 CYME -3. 7876272+03 DIME 1.2581242+02 

PL ANETARY COORDIN ATES 
XM 8.0366536+0 4 YM 1.67620 59+05 l M 9. 2990577 +04 OX/1 -3.0079034+03 OYM 1. 3557374+03 OZM 5 . 2623 768+0 2 
RM 2.0 7 8525 7+0 5 Ot M 2. 65 76171+01 RAM 6.4384377+01 LOM 1.4673951+02 VM 3 .341 0 226+03 ARGM 7. 315U90+01 

XSUN 5.6230877+07 YSUN -5.1727559+07 ZSUN - 2. 2430255+07 RAS -4. 2611378+01 LO S 3. 9743750+ 01 DES - 1 .6360776•01 

SE LENOCENTRIC OSCULATING ELEM EN TS 
SMAS 1. 050993 3+03 ECCS 5.3274540-02 I NC S 1 . 4556 744+ 0 2 RANS -1.6211717+02 APFS 1. 504 1 578+0 2 RPS 9. 9500l0d+O 2 

VHS -2. 13 25835+03 RNMPS 5.0850 103-01 APMPS - 1 . 5 708 735+02 I NMPS l .l5 807 20+ 0 2 APOS I .1069844+03 TFPS 6.4635472+01 
TAS 7 .55 68159+01 EAS 7. 2630072+01 MA S 6.n16004+01 SLRS 1 . 046010 3+03 PERS 2.1405118+00 MTAS 3.6 000000+02 ., 

SE L ENOCENTR IC UNIT VECTORS 
wx - 1 . 7 3629 1 5-0 1 WY 5.38 11763-0 1 wz -8.24792 3 1-0 1 PX 1 . 0257598- 01 PY 6 .5456 727-01 PZ 2 .7915b98-0I 
QX 6 .9010133-01 QY -5. 31 00946-0 1 QZ -4.9172048-01 sxo 0.0000000 SYD 0 .0000000 szo o. ooouooo 

****** CSM I MOON REF. /PHAS E 8- 13 
MEAN-OF-EPOCH 1971 FEB. 197 1, q HRS., 49 Ml NS., 60.0CO SEC5. G.M.T. USNM USFT I SEC 

.A5500 00 00000000+002 HRS. FROM LAUNCH DA YS , 13 HR S., 30 MI NS. , .ooo SECS . G .E.T. RAGR .281405!38j3l60b+003 

RESTART COOR DINA TES ( ER ANO ER /HR I 

~XY l • 908 340439549494 32-00 I -.2408065020498054 1+000 -. 17622b32963694696+000 
P OXYZ -.8 10981357430 72 498+00 0 -. 3268398 3777369685+000 -.437 9 7685 701534250-00 1 

SELENOCENTl< I C 
XL 3.126264 1+02 YL -8.2932 159+02 ZL -6.0691177+02 OXL -4. 713 99 53+03 DYL - 1. 9 11 448 9+03 OZL -2. 545 830 2+02 
RL 1.0742330+03 OECL -3.4400358+0 1 RA L -o.9333142+01 VL 5.093 1523+03 PTHL 2. 7767 725+00 All -9. 157<443+01 . 

) SELENCGRAPHI C 
XS 7.1534431+02 VS 7 .6358654+02 ZS -2.432994 1+02 oxs 3.946q7o+03 DYS -3 ·2 192 55 0+03 ozs 4.1189B98+J2 

ALTS 1.3573947+02 L ATS -1. 309J313+01 LONS 4.6868305+0 1 VR S 5. 1099795+03 PTR 2. 7676211+00 AZR -8.4b0077 9+01 
L T S -2.4181435-01 LNS 7.4056886+01 LH -6.62396 13+00 LNE 6.5883929+00 OSMP 8.0 143863-0 1 RSMP 6. 7594606+0 I 
LIN 1.6585116+02 LAN -2.04 1 26 19+0 1 LAP -3·032619 11+00 DP 2.4673698+02 VT 5. 1040 19 1+0 3 SE ASV 6.0 1 51 11 5+0 1 

TRALT 1 .3649~ 12+02 RPALT 5. 7337952+01 APAL T !.6923209+02 

GEOCENTRIC 
x 8.0233597+0 4 y 1. 0699 161+05 z 9.2461346+04 OX - 7.7250542+03 DY -5.6220 168+02 DZ 2 . 680!> 0 62+ 0 2 
R 2.0705730+05 DEC 2.6522520+01 RA 6.4337351+01 v 7.7501215+03 PTH -2. 5423204+01 AZ 7 . 3730353+01 

GEOGRAPH I C 
XG -1.47 62928+05 VG 1.11671 05 +05 ZG 9.246 1 34 1+04 OXG 4.85C2433+04 OYG 5 .78 15663+04 DZG 2.6806974+02 
ALT 2.0361 56 7+ 05 LAT 2.6525070+0 1 LON 1. 429322 1+02 VE 7. 5466608+04 ~TE -2 .5267 8 10+00 AZE -8 . 85 10150+:JI 

EARTH-~CON PLAN E 
XMP 8.2096777+02 YMP b. 71987 98+ 02 ZHP - 1 .6858423+02 OXHP 3.4694576+03 DYMP -3.6 1 34836+03 OZMP 9.1967440+02 
RMP !.0742330+03 DEMP -9.0290087+00 RAMP 3.9301404+01 VMP 5.09 31524+03 PTHP 2. 776 7705+00 AZMP - 7. 9002956+0! 
XME -2.0705614+05 YME 6. 719 8650+02 ZME - 1 .6858450+0 2 OXME ~.3038485 .. 03 CYHE -6 .9500462+03 OZ ME 9.1967439+0< 

PLANE TA RY COORDINATES 
XM 7.9920771+04 YM 1.6782093+ 05 ZH 9. 3068 2 57+04 OXM -3.0 110589+0 3 OYM 1.3492473+03 OZM 5.226Hb4+n 
PM 2.0 7 8 7711+05 OEM 2.65116 7 30+0 1 RAM 6.4534972+01 LOH 1.43 1298 3+ 02 VM 3 . 3406 720+ 03 ARGM 7. 3266546+01 

XSUN 5.6241 356+07 YSUN -5 .171 8 129+0 7 ZSUN -2.2426166+07 RAS -4.2600854+ 01 LOS 3.599400 7+01 DES - 1. 635 7686+01 

SE LENOCENTRIC OSCULA TING ELEMENTS 
SMAS 1.05 101 99+03 ECC 5 5.3231216- 02 I NC S l e4550 814+02 RANS - 1.6211490+02 APFS I . 5044516+02 RPS 9. 950 7<63+02 

VHS -2.1905167+03 R~MPS 3. 77732 93-01 AP MPS - 1.57054 53+02 I NMPS 1.6580659+02 APOS 1.1069670+03 TFPS 6.483~:>90+01 

TAS 1.1725991+02 EAS 1.1451377+02 HAS I .I 17387 6+ 02 SLRS 1.04804 17 +03 PERS 2 .1405932+00 MT AS 3 .600U000+02 

SE LENOCENTRIC UNIT VEC TORS 
wx - 1.7364738-0 1 WY 5.381011 2-01 Wl -8.24 799 25-01 PX 7.02902 7 9-0 1 PY 6.5432601 - 01 PZ 2 . 786,960-J I 
QX 6.6976390-0 1 QY -5 . 313234 7-01 Ql -4.9 185478- 01 sxo 0.0000000 SYD 0 .0000000 szo 0.0000000 
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•••••• CSM I MOON REF, /PHASE 9-
MEAN-OF -E POCH 1971 4 FEB. 1971, HRS •• 56 MINS .. 16.010 secs. G.M.T. USNH USFT I StC 

,A56044473499679+002 HRS. FROM LAUNCH DAYS, 13 HRS .. 36 MINS .. 16.010 secs. G.E.T. RAGR .282976 138117554+003 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
ROXYl 

• 342 38lO1883707 711-002 
-.85047565867147381+000 

-.26427931351547154+000 -. 17313722334393447+000 
.1 0159092485521303+000 - .11873584819733775+000 

SELENOCENTRIC 
XL 1.1791375+01 YL 
RL 1.0881510+03 OECL 

SELENOGRAPHIC 
XS 9.2504321+02 

ALTS 1.4965746+02 
LTS - 2.4168537-01 
LIN 1.6585115+02 

TR ALT 1.5041611+02 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

7 ,9 746215•04 y 
2. 0689019+05 DEC 

GEOGRAPHIC 
XG - 1.4482311+05 VG 
ALT 2,0344856+05 LAT 

EARTH-MCON PLANE 
XMP 9,9762218+02 YMP 
RMP 1.0881 510+03 OEMP 
XME -2.0688973+05 YME 

PLANETA RY COORDINATES 
XM 7.9734424+04 YM 
RM 2.0788735+05 OEM 

XSUN 5.6245735+07 ySUN 

-9. 1016039+02 ll 
-3.3227792+0 1 RAL 

5. 3407396+02 
-1.1002942+01 

7 .4004006+01 
-2.0469 756+01 
5.7500671+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6699417+05 l 
2,65589 11+01 RA 

1.1520753+05 ZG 
2.6561466+01 LON 

4.216065l+02 ZMP 
-5.548 7623+00 RAMP 
4. 21604 03+02 Z ME 

l .6790433+05 lM 
2 06605268+01 RAM 

-5.1714 189+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS 1,0511% 8+ 03 ECCS 5.3154695-02 INCS 

VHS -2.2106394+03 PNMPS 3.2 101026-01 APMPS 
TAS 1.3377287+02 EAS 1.3153117+02 MAS 

-5,9627309+02 OXL 
-8,9257757+01 VL 

-2. 0768386+02 
2.9999999+01 

-6.6223903+00 
1.6937889+01 
1.6924318+02 

oxs 
VR S 
LNE 

OR 

-4.9435640+03 DYL 
5.0263187+03 PTHL 

2. 7885110+03 DYS 
5,0433707+03 PTR 
6,5883170+00 DSHP 
2.0012843+02 VT 

-6,90 17645+02 OZL 
2·2818967+00 All 

-4.1386711+03 ozs 
2.2741787+00 AZR 
8.0102968-01 RSMP 
5.0393984+03 SEASV 

5.9051807+0< 
-8.040•117+01 

7. 2883270+02 
-8.1 079906•01 

6. 754234 7+0 l 
4.49&0617+01 

9.2504274+04 
6.4473707+01 

OX -7.9559356+03 OY 6·5635818+02 OZ 1.1110457+ 03 
V 8,0599921+03 PTH -1,4659720+01 Al 7,31334•1 •01 

9. 2504274+04 
1 .4 149757+02 

OXG 4•8619781+04 OYG 5.6562447+04 OZG 1.1116538+03 
VE 7.4595104+04 PTE -1.5668728+00 AZE -8.8261275+01 

- 1.0 521643+02 OXMP 
2.2909473+0 1 VMP 

- 1.0521629+02 DXME 

9,3100548+04 OXM 
6. 4597886+01 LOM 

-2.2424458+07 RAS 

1 .4556814+0 2 RANS 
-1.5699818+02 !NMPS 

1.2925129+02 SLRS 

2.1890619+03 OYMP 
5,0263188+03 PTMP 
2.0235080+03 CYME 

-3.0123716+03 OYM 
1.4162175+02 VM 

-4.259645 7+01 LOS 

- 1.6211477+02 APFS 
1,6580653+02 APOS 
1.0481369+03 PERS 

-4,3857322+03 DZHP 
2.2818959+00 AlMP 

-7.7221529+03 DZME 

1.3465346+03 DZM 
3.3405257+03 ARGM 
3.4427404+01 DES 

1.5050145+02 RPS 
1.1069781+03 TFPS 
2.1408587+00 MTAS 

1·.1123138+03 
-7 .6915530+Ul 

1 .1 123138+0 3 

5.2112765+u< 
7. 3345454+01 

-1.6356393•0 1 

9,952.1555•0 2 
8.4835812•01 
306000000+02 

SELENOCENTRIC UNIT VECTORS 
wx -1.7364867-01 ~y 

QX 6,8907430-01 QY 
5.3810077-01 

- 5.3196434-01 
Wl -B.24 79920- 01 PX 7.0357851·-01 PY 
Ql -4.92 12857-01 SXO · 0 . 0000000 SYD 

6.5380539-01 Pl 
0.0000000 sza 

2.7841051 - 01 
o. 0000000 

•••••• CSM I MOON REF. /PHA SE 9~ 
MEAN-OF-EPOCH 1971 

• 857500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

FEB. 1971, 10 HRS., 4 MINS., 60.000 SECS. G.M.T, USNM USFT I S<C 

DAYS, 13 HRS ., 45 MINS., .ooo secs. G.e.T • RAGR .2851654052746b7+Jo3 

RXYl 
ROXYl 

-. 11734438695425452•000 
-.78698726640099216•000 

-.2599547 53 77303295+000 
.17554022703037276•000 

-.14488998~38196497+000 
.28021107900174104+000 

SELENOCENTRIC 
XL -4,041262 7+0 2 YL_ -B,9526688+02 ll 
RL 1.1017320+03 OECL -2.6930893+0 1 RAL 

SELENCGRAPHIC 
XS 1.0845742+03 

ALTS 1.6323844+02 
LTS -2.4150549-01 
LIN 1.6585114+02 

TR ALT 1.6399710+02 

GEOCENTRIC 

vs 
LAT S 

LN S 
LAN 

RPALT 

x 7.9070410+04 y 
R 2.0b80006+05 DEC 

GEOGRAPHIC 
XG -1,406 195 1+05 VG 
ALT 2.0335844+05 LAT 

EARTH-~CON PLANE 
XMP 1.1015763+03 YMP 
RMP 1.!017320+03 OEMP 
XME -2. 068000 6+ 05 YME 

PLANETARY COORDINATES 
XM 7.9474536+04 YM 
RM 2.07901!>3+05 OEM 

XSUN 5.6251836+07 YSUN 

1.4367244+02 
-6 . 7704934•00 
7. 3930295•01 

-2.054975 1+01 
5. 77C•53o8+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l. 6712503•05 z 
2,66 15434+01 RA 

l. 2003774+05 ZG 
2 .66 1799 4+0 1 LON 

l.8l97590+01 ZMP 
-1,7822702-01 RAMP 

1. 8196655+01 ZME 

1. 6802 030+05 ZM 
2.6617124+01 RAM 

-5,1708698+07 ZSUN 

SELENCCENTRIC OSCULATING ELEMENTS 
SMAS 1.0511876+03 ECCS 5,3032698-02 INCS 

VHS -2.230324~+03 RNMPS 2.4171408-01 APMPS 
TAS 1.5630169+02 EAS 1.5504916+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -I. 7364895-01 •Y 
ex 6,8944775-01 cv 

•••••• CSM 

5.3810082-0 1 
-5.3161696-01 

wz 
Ql 

-4,9899 149+02 OXL 
-1.1429457+0 2 VL 

- 1.2988603+02 
7. 5 45979 3•00 

-6.6201627+00 
- 1.39 62550+ 02 

1 .6919998•02 

OXS 
VPS 
LNE 

OR 

-4.5745247+03 DYL 
4,9618903+03 PTHL 

8. 7 285798+02 DYS 
4.9791654+03 PTR 
6.5882019+00 DSMP 
1.1113267+02 VT 

1 .0203635+03 OZL 
1.2833751+00 AZL 

-4.7 884771•03 ozs 
1.2789216+00 AZR 
8.0046112-01 RSMP 
4,9779250+03 SEASV 

1 .6287843+03 
-6. 7687:>33• 01 

1.0491400•03 
-7. 7590984+01 

6. 7469233+0 I 
2.3471919+01 

9 .2646412+04 
6.4680 171+01 

DX -7.5887208+03 DY 2.3631154+03 Ol 2.147Hl22+03 
V 8,2332311+03 PTH -2.0596102-01 AZ 7.292o72 H+Jl 

9,26464 11+04 
1.3 951477•02 

DXG 4.8919918+04 OYG 5.5599083+04 DZG 2.1478037+03 
VE 7,4087987+04 PTE -2.2804242-02 AZE -B,81302&8+01 

-3,4270952+00 DXMP 
9.464 1671-01 VMP 

-3 .4272620+00 OXME 

9.3145403+04 DXM 
6,4685589+01 LOM 

-2.2422077+07 RAS 

1.4556813+02 RANS 
-1.5702858+02 !NMPS 

1.5376738+02 SLRS 

-8.2479911-01 PX 
-4.9 198088-01 sxo 

1.9433553+02 OYMP 
4,9618904+03 PTMP 
208859213+01 CYME 

- 3.0141961+03 DYM 
1. 3952018+02 VM 

-4.2 590329+01 LOS 

-1.6211474+02 APFS 
1.6580650+02 APOS 
1.0482311+03 PERS 

7,0321249-01 PY 
0.0000000 SYD 

-4.8 066821+03 DlMP 
1. 2833 748+00 AZHP 

-8.1429028+03 DlME 

1.3427519+03 OZH 
3.3403219+03 ARGH 
3.2244267+01 DES 

1.5047105+02 RPS 
1.1069349+03 TFPS 
2,1411054+00 MTAS 

6.5408785-01 PZ 
0.0000000 szo 

1.2158937+03 
- 7 . 5807000•01 
1. 2158937+03 

5.190"793•02 
7 .342477l+JI 

- 1.6354:;94+ 01 

9. 9544025•02 
8.4835465•01 
3.60000Uu+02 

2. 786 7766-0 I 
0.0000000 

I MOON REF. /PHASE 9-
MEAN-UF-EPOCH 1971 4 FEB. 1971, 10 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEt 

,860000000000000+002 HRS. FRUM LAUNCH CAYS, 14 HRS., 

RESTART COORDINATES I ER ANO ER/HR I 

PXYl 
KOXYl 

SELENOCENTRIC 

-.27312168798517470•000 
-.41122639200594840•000 

-.16142498407587494+000 
.58137496472102870+000 

MINS., ,000 SECS. G.E.T. 

-.47811886570156452- 001 
• 46587231841097340+000 

RAGR .28892567201776<!+003 



XL 
RL 

-q.4061293+02 YL 
1.104957B+03 DECL 

SELENCGRAP HIC 
XS 9.6073959+02 

ALTS l. 664642B+02 
LTS -2.41 19 602-01 
LIN l.65B5090+02 

TR ALT 1.6 722295+02 

GEOC ENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x 7.60B7226+04 y 
R 2.0704611+05 DEC 

GEOGRAPHIC 
XG -1.3327203+05 YG 
ALT 2.0360450+05 LAT 

EARTH- ~OON PLANE 
XMP a.s1oqq54+02 YMP 
RMP l.1049578+03 OEMP 
XME -2.0704503+05 YME 

PLAN[TARY COORD INATE S 
XM 7, 9027838+04 YM 
RM 2.0792613+05 DEM 

XSUN 5.626231 3+07 YSUN 

- 5,5593691+02 ll 
-8. 570 1462+00 RAL 

- 5.44 13412•02 
2.2182B42+00 
7 .3803705+01 

-2. 06fl7060+0l 
5. 75422 29+01 

ZS 
LONS 

LH 
LAP 

APA LT 

1. 6 766277+05 l 
2.6708551+ 01 RA 

l .2B24580+05 lG 
2.67111 14+01 LON 

-6.4632715+02 ZMP 
8.5291818+00 RAMP 

-6.4632842+02 lME 

l .6821B 71+05 lM 
2.6637357+01 RAM 

-5.1699265+07 lSUN 

SELENOCEN TRI C OSCULATING ELEMENTS 
SMAS . 1.0510 945+01 ECCS 5,3104109-02 INCS 

VH S -2.2353 ll8+03 RNMPS 1.051672?-0l APMPS 
TAS -1.6557286+02 EAS -1.6479421+02 MAS 

SELENOC E NT~IC UNIT VECTORS 
WX -1.7365223-01 WY 
QX 6 .9164485-01 QY 

5.3510311-01 
-5.2956440-0 1 

****** CSM I MOON REF. /PHA SE 9-
MEAN-OF-EPOCH 1971 

Wl 
QZ 

.862500000000000+002 HRS, FROM LAUN CH 

RE START COORDINATES l ER AND ER /HR I 

-1,6466096+02 OXL 
- l .49 41535+0 2 VL 

4.2769260+01 
-2.95259 15+01 
-6.6 163072+00 
-3. 798056B+OB 

l.6917709+02 

oxs 
VRS 
LNE 

DR 

302 

- 2.3903377+03 DYL 
4,9464069+03 PTHL 

- 2. 4 742836+03 DYS 
4.963 7355+03 PTR 
6.58 7978l +OD DSMP 

-6.B9B662l+Ol VT 

9. 3057354+04 
6.5026729+01 

OX -5.407652B+03 DY 
V 7.B657490+03 PTH 

9.3057353+04 
1.3610106+02 

DXG 5.0608196+04 DYG 
VE 7.5152053+04 PTE 

l,6 387974+02 DXMP 
-3.626 1764+01 VMP 

l.63eB044+02 DXME 

9.3222016+04 DXM 
6.4836226+01 LOM 

-2.24179B6+07 RAS 

1.4556791+02 RANS 
2.0279 174+0 2 INMPS 

-1,6399616+02 SLRS 

-8.2479693-01 PX 
-4,91 10969-01 sxo 

-3.0395974+03 DYMP 
4,9464070+03 PTMP 

-3.2049402+03 CYME 

-3.0173 1 52+03 DYM 
1.3591055+02 VM 

-4.257SB05+0l LOS 

- l, 62 114 50+02 APFS 
1.6580624+02 APOS 
1.0481303+03 PERS 

7.01050B3-0l PY 
0.0000000 SYD 

3.3793611+03 DlL 
-7.99 12005-0I All 

-4.1349601 +03 DlS 
-7.9632961-01 AZR 

7.9948359-01 RSMP 
4,9632560+03 SEASV 

2.7079783+03 
-5.6523327+01 

1.1910904+03 
-7.607<137+01 

6. 7343689+01 
- 1. 332&924+01 

4,7 156122+03 DZ 3.22339B9+03 
2.4228372+01 Al 7,3940102+01 

5.5463961+04 DZG 3.2234084+03 
2.46 17732+00 AZE -8,&480682+0 1 

-3,7834872+03 OlMP 
-7.991 1965-01 AlMP 
-7.1193646+03 OlME 

1 .3362512+03 DZM 
3.339972~+03 ARGM 
2.8494524+01 DES 

l .5029lB9+02 RPS 
1.1069120+03 TFP S 
2.140B213+00 MTAS 

6,5574886-01 Pl 
0.0000000 szo 

9.5551801+02 
- 7. 86 12391+JI 

9,5551801+02 

5.15tt,U)7+02 
7.35609o7+vl 

- l .63515UO+OI 

9. 95277 11 +J2 
8.6975240+01 
3. 6000000+02 

2.Bo2 10<1-J 1 
0.0000000 

FEB. 1971, 10 HR S., 34 MINS •• 60,000 secs. G.M.T. USNM USFT I SE~ 

DAYS, 14 HRS., 15 MINS., .OCO SECS. G.E. T. RAGR .29268593B760650+J03 

RXYl 
RDXYZ 

-.30622713349587560+000 
.16280483877130581+000 

• 917742 5 58B~922 l 86-002 
.73036403262318328+000 

.7045974B820672659-001 

.44220659S888l46B9+000 

SELENOCENTRJC 
XL -1.0546259+03 YL 
RL 1,0826440+03 DEC L 

SE LENCGRAPHIC 
XS 4.0421156+02 

ALT S 1.4415042+02 
LT S - 2.40BB702-0l 
LI N 1·65B513B+02 

TRALT 1.4490910+02 

GEOC ENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

7 . 7 5 26056+04 y 
2,0768 '12 1+05 DEC 

GEOGRAPHIC 
XG -1,2551519+0 5 YG 
ALT 2. 0 424762+05 LAT 

E ARTH-~ OON PLAN E 
X~P 2,6405 593+02 YMP 
RMP 1.0826440+03 OEMP 
XME -2,0768655+05 YME 

PLANETARY COORDINATES 
XM 7.8580682+04 VM 
RM 2.0795 0 6 1+05 DEM 

XSUN 5 ,6272788+07 YSUN 

3.1606444+01 ll 
1,2952033+01 RAL 

- 9 .B506955+02 
1.0423773+01 
7. 36 77116+01 

-2 .OB 22904+01 
5. 7242012+01 

lS 
LONS 

LTE 
LAP 

APAL T 

l.6B44776+05 z 
2.676658B+O l RA 

1. 3649494+05 l G 
2,6771147+01 LO~ 

-1.0179049+03 ZMP 
1 .3754621+0 1 RAMP 

-l,0179031+03 ZME 

l.6B41615+05 lM 
2.6657426+0 1 RAM 

-5.l6Bl829+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMA S 1.0 509382+03 ECCS 5.324BB65-02 INC S 

VHS -2,2030209+03 RNMPS -2.86~8915-02 APMPS 
TAS -l.269B924+02 EAS -1.245 11 20+02 MAS 

SELENOCENTRIC UNIT VECTO~S 
WX -1.7365239-01 WY 
QX 6,9102 502-01 QY 

• ••••• C SM 

5.3BC9419-01 
-5.30 147 99- 01 

Wl 
Ul 

2.4265869+02 DXL 
l.7828340+02 VL 

1. 9587979+02 
-6. 76~97BB+Ol 
-6.6124153•00 
-3.7980573+0B 

1•6916452+02 

DXS 
VR S 
LNE 

OR 

9.4633649+02 DYL 
5.0523 197+03 PTHL 

-4. 7606100+03 OYS 
5,0692827+03 PTR 
6.5877219+00 CSMP 

-2.2178609+0 2 VT 

9.354075 1+04 
6.52B6315+0l 

DX -2.0740795+0 3 DY 
V 6.6995579+03 PTH 

9. 3540 751+04 
1. 326003 8+02 

DXG 5,4534074+04 OYG 
VE 7.8119379+04 PTE 

2.5741405+02 DXMP 
-7.5457387+01 VMP 

2·5741414+02 OXME 

9,3298093+04 DXM 
6.49&6B83+0 1 LOM 

-2.24138 95+07 RAS 

1.45 56849+02 RANS 
2.0284466+02 INMP S 

-1.2 1997 18+0 2 SLRS 

-8.24d0270-0I PX 
-4.9 1 35130- 01 sxo 

-4.9491129+03 DYMP 
5.0523196+03 PTMP 

- 5.1143218+03 DYME 

-3.0204159+03 OYM 
1.3230094+02 VM 

-4.2569280+0 I LOS 

- 1.62 11420+02 APFS 
l.658064 b+02 APOS 
1.04795B2+03 PERS 

7.0166077-01 PY 
0.0000000 SYD 

4.2453q06+03 OZL 
-2.5159713+00 All 

- 1 .5527161+03 DlS 
-2.5075470+00 AlR 

7.9B50596- 0l RSMP 
5 .06442B6+03 SEASV 

2.5704165+03 
-5.7Bl5266+01 

7.894d872+0~ 
-B.04 12061+01 

6.7216177+01 
- 5.0260147+01 

5.5751360+0 3 Dl 3.0B222Bl+03 
5,0047673+01 Al 7.B44&783+01 

5.5B49546+04 DlG 3.0B22065+03 
3.7694978+00 AZE -a.s36b9 12+01 

-9.8481657+02 DlMP 
-2.5159712+00 AZMP 
-4,32035 13+03 DlME 

1.3297454+03 DlM 
3.3396236+03 ARGM 
2.4744781+0 1 DES 

1 .5034270+02 RPS 
l.106B994+03 TFPS 
2.1403435+00 MTAS 

6.~528446-01 Pl 
0.0000000 SlO 

2,4970512+02 
-8.64032/~0+0l 

2.4970510•02 

5. 11 Bl16l+02 
7.3bC11l3.:HJl 

- l .634U405+01 

9.949H)89t-J' 
8.69753U+)I 
3, 6000001)+02 

2. 1977003-ul 
e. 0000000 

I MO ON REF. /PHA SE 9-
MEAN-DF-EPOCH 1971 4 FEB. 1971, 10 HRS., 49 Ml NS., 60.000 SECS• G.M. T • USNM USFT I SEC 

• B65000000000000+002 HRS, FROM LAUNCH DAYS, 14 HRS., 30 MINSet ,000 SECS. G.E,T. 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
POXYZ 

SELENDCENHIC 

-.194207057 23190235+000 
.70406462947 743850+000 

.17414680602315835+000 

.5281037n433395172+000 

XL -6. 68B3619+02 YL 
RL 1,0440926+03 DECL 

5.9975002+02 ll 
3.0636550+01 RAL 

5,3205958+02 DXL 
1.3811720+02 VL 

SELENCGRAPH IC 
XS -3.403 1278+02 

ALT S 1.0559905+02 
LTS -2.4057801-01 
LI N l.6585274+02 

TRALT 1.0635771+02 

GEDCE NTR JC 
x 1. 7464 2 30+04 

YS 
LATS 

LNS 
LAN 

RPAL T 

y 

-9. 5353307+02 
1.4143747+0 1 
7 . 3550528+01 

-2.0943509+0 1 
5. 7326019+01 

1.6921238+05 

lS 
LONS 

LTE 
LAP 

APA LT 

2·5512973+02 
-1. 0964131+02 
-6.60B4B59+00 

1.1165799+01 
1. 6932599+02 

9. 3905694+04 

DXS 
VR S 
LNE 

DR 

DX 

.l5449182~91Bl6235+000 

.19622015548700B59+000 

4.0925199+03 DYL 
5.24l444B+03 PTHL 

-4.8522 101+0 3 DYS 
5.2577961+03 PTR 
6.5874332+00 OSMP 

-2. 7709712+02 VT 

DY 

3,0697110+03 Dll 
-3.0304433+00 All 

2.02457B0+03 DZS 
-3.02 10100+00 AlR 

7 .9 752B04-0l RSMP 
5.2504891+03 SEASV 

4.3929453+03 oz 

1.1405099+03 
-7.34b<t065+0l 

-3,95 17 :>92+0 1 
-B.9oB<Bbl+OI 

6. 7092094+01 
- 7.5742558+01 

I. 646 7709+0 3 

) 



) 

2,0845099+05 DEC 

GEOGRAPHIC 
XG -1,1700553+05 VG 
ALT 2,0500940+05 LAT 

EARTH•MCON PLANE 
XMP -4, 7l8H06+02 YHP 
RMP 1,0440926+03 OEMP 
XHE -2.084489 1+05 YME 

PLANETARY COORDINATES 
XH 7,8133066+04 YH 
RH 2,0797507+05 OEM 

XSUN 5.6283260+07 YSUN 

2.6775312+01 RA 

1,4471780+05 ZG 
2,6777862+01 LON 

-9,0189952+02 lMP 
1.2637462+01 RAMP 

-9,0189869+02 ZHE 

1,6861263+05 ZH 
2,6677330+01 RAM 

-5,1680393+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0510609+03 ECCS 5.32 7H93-02 INCS 

VHS -2, 1466274+03 RNHPS - 1,4738594- 01 APMPS 
TAS -8,5892477+01 EAS -8.2851928+01 HAS 

SELENOCENTRIC UNIT VECTORS 

6, H02027+01 

9.3905691+04 
1.2895582+02 

DXG 
VE 

2, 28'o279l+02 DXMP 
• l,1771669+02 VMP 

2,28'o2857+02 DXME 

9,3373635+04 DXM 
6,5137560+01 LOM 

-2.2409803+07 RAS 

1,4557142+02 RANS 
2,0273943+02 INMPS 

- 7,9822964+01 SLRS 

WX - 1,7369251- 01 WY 5.3803699-01 
QX 6,9252273-01 QV -5.2875916-01 

WZ -8,2483158-01 PX 
oz -4.9 074018-01 sxo 

****** CSM I MOON REF. /PHASE 9-
MEAN-OF-EPOCH 1971 4 FEB, 1971, 11 HRS,, 

303 

4,81H027+03 PTH 

6,06•4014+04 DYG 
8.1737825+04 PTE 

•4,5382954+03 DYMP 
5,2414448+03 PTMP 

•4,7033699+03 OYME 

-3 .0234985+03 OVM 
1,2869136+02 VM 

-4. 2558757+01 LOS 

- 1,6210855+02 APFS 
1.6580569+02 APOS 
1.0480772+03 PERS 

7,0017361-01 PY 
0.0000000 SYO 

7,7931987+01 AZ 1. 2 l6'o446+02 

5,<,756104+04 DZG l,6'o870l8+03 
3.3006091+00 AZE -9, 0370823+0 1 

2,5429712+03 DZMP 
•3,0304430+00 AZMP 
-7,9222157+02 DZME 

1.3232343+03 DZM 
3.3392754+03 ARGM 
2.0995038+01 DES 

1.5022534+02 RPS 
1,1070609+03 TFPS 
2.1407185+00 MTAS 

6·5645250-01 Pl 
0.0000000 szo 

-6.402'o707+0 2 
-9,65 16475+01 
-b.4024702+02 

5.0820106+02 
7 .3833269+01 

-1.6345310+0 i 

9, 950•09o+n 
8.697"<>62+01 
3.6000000+0l 

2, 8076135-0 I 
0.0000000 

HI NS •• 60.000 secs . G.M. T. USNM USFT I ScC 

,867500000000000+002 HRS, FROM LAUNCH DAYS, 14 HR S,, 45 HJNS,, ,000 SECS, G.E,T , RAGR .3002064722'o7012+003 

RESTART COORDINATES I ER ANO ER /HR I 

RXYZ 
ROXVZ 

. 18059574726104026-001 
, 914860457875 74S4 9+000 

,24639496219'o58537+000 
.12546038737925325-001 

.1569016'ol51807846+000 
-.18461428882311648+000 

S ELENOCENTR IC 
XL 6,2195075+01 Yl 
RL 1,0079303+03 OECL 

SELENOGRAPHIC 
XS -8,9778550+02 

ALTS 6.9436747+01 
LTS -2,4026857-n 
LIN 1,6584981+02 

TRALT 7,0195396+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 7,7747190+04 v 
2,0895444+05 DEC 

GEOGRAPHIC 
XG - 1,0750441+05 VG 
ALT 2,0551284+05 LAT 

EARTH-MOON PLANE 
XHP -9,5467849+02 VMP 
RMP l.0079302+03 OEHP 
XME -2,08954 19+05 YME 

PLANETARY COORDINATES 
XM 7, 768499 5+04 VH 
RH 2,0799951+05 OEM 

XSUN 5,6293732+07 YSUN 

8.4856788+02 ZL 
3,24 19039+01 RAL 

-4.2114609+02 
1.0309814+01 
7 ·3423940+01 

-2 .1049910+0 I 
5, 72136M+OI 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.6965672+05 z 
2,6731249+01 RA 

1,5254779+05 ZG 
2, 6733 790+01 LON 

-3.1314119+02 ZMP 
4,5719467+00 RAMP 

-3, 1314030+02 lME 

l,6880815+05 lM 
2.6697073+01 RAM 

-5,1670955+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0512524+03 ECCS 5,3558858-02 INCS 

VHS -2.0939406+03 RNMPS -2,6183924-01 APMPS 
TAS -4,1699412+01 EAS -3.9696835+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1. 7382555-01 WY 
QX 6,9278514-01 QY 

•••••• CSM 

5, 3798721-01 
-5 . 2846843-01 

wz 
QZ 

5,4035883+02 OXL 
B,5807987+01 VL 

1. 8039004+0 2 
-1.5486899+02 
- 6.6045204+00 
-5. 8253291+00 

1.6982144+02 

DXS 
VRS 
LNE 

OR 

5.3178139+03 DYL 
5,4254976+03 PTHL 

-2.2 596334+03 DYS 
5.4412957+03 PTR 
6,5871122+00 OSMP 

- 1, 9576082+02 VT 

9,3989002+04 
6,5379822+01 

OX . 2, 2912511+03 DY 
V 2, 7393718+03 PTH 

9,3988997+04 
1 .251 7335+02 

OXG 6, 7542274+04 OVG 
VE 8,4223431+04 PTE 

8.0342997+01 DXMP 
-1,6184015+02 VMP 

8,0343593+01 DXME 

9,3448643+04 OXM 
6, 5288256+01 LOM 

·2·2405711+07 RAS 

1,4557187+02 RANS 
2,0273798+02 INMPS 

-3,7736780+01 SLRS 

-8 ,2463602-01 PX 
-4.9068300-01 sxo 

-1.5631978+03 OVMP 
5.4254976+03 PTMP 

-1,7281376+03 OYHE 

-3,0265628+03 OYM 
1,25 08179+02 VH 

-4,2548234+01 LOS 

-1·6209417+02 APFS 
1,6579950+02 APOS 
1, 0482368+03 PERS 

6,9988097-01 PY 
0,0000000 SYD 

7 ,2926421+01 OZL 
- 1.9621042+00 AZL 

4.8605799+03 ozs 
-1,9564054+00 AlR 

7.9655071 - 01 RSMP 
5.4381238+03 SEASV 

- 1. 0731084+03 
-1.0227985+02 

-9.3622594+0l 
-9.97lb38;j•Ql 

b,6967.243+0.i. 
-4,094430d+Ol 

1.3896446+03 oz -5, 6851946+0 2 
3,9031025+01 AZ -1,3502545+02 

5.0312067+04 DZG - 5,6853'o8<+02 
1.1735897+00 AZE -9.102•'o48+01 

5,0371019+03 OZMP 
- 1.9621045+00 AZMP 

1.7022505+03 OZME 

1.3167181+03 OZM 
3.3389278+03 ARGM 
1.7245295+01 DES 

1 .5 021482+02 RPS 
1.1075563+03 TFPS 
2,1413037+00 MTAS 

6,5672737·01 Pl 
0.0000000 szo 

- 1.2726086+03 
-1. 034;974+0< 
-l .272608b+03 

5,04588Cil+02 
7.3969376+01 

-1.6342215+01 

9,9494855+02 
8,69744bl+Ol 
3,6000000+02 

2.8084824-01 
o. 0000000 

I MOON REF, /PHASE 9-
MEAN·OF-E POCH 1971 4 FEB, 1971, 11 HRS., 14 MINS., 51,7C9 SECS, G.M.T, USNM USFT I StC 

• 869143634759167+002 HRS, FROM LAUNCH DAYS, 14 HRS., 54 MINS,, 51.709 SECS. G.E,T • RAGR , 302678674<9b079+J03 

RESTART COOROIN~TES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

.15939056076166135+000 

.765 20100034977190+000 
.2 1607981684790698+000 

-.37545199020848488+000 
.10733742312688003+000 

-,40622231279313102+000 

SELENOCENTRIC 
XL 5,4893050+02 Yl 
RL 9.9586957+02 OECL 

SELENOGRAPHIC 
XS -9,~965393+02 

ALTS 5, 7376 04 0+01 
LTS -2,4006531-01 
LIN 1.6584627+02 

TRALT 5.8134712+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7, 79)q085+04 y 
R 2,0899041+05 DEC 

GEOGRAPHIC 
XG -1.0074052+05 VG 
ALT 2·0554880+05 LAT 

EARTH-~CON PLANE 
XMP - 9,7473828+02 YHP 
RMP 9,9586957+02 OEMP 
XME -2.0899031+05 VME 

PLANETARY COORDINATES 

7,4416453+02 ZL 
2, 1789405+01 RAL 

8,6583676+01 
4.0077490+00 
7. 3340711+01 

-2.1130656+01 
5. 7124596+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6968033+05 z 
2.6688942+01 RA 

1,5721725+05 ZG 
2,6691480+01 LON 

1.9817663+02 ZMP 
-2,8005337+00 RAMP 

1.9817594+02 ZME 

3,6966295+02 OXL 
5,3585782+01 VL 

6.9602708+01 
I . 7499999+02 

-o.6018931+00 
-1,3793151+02 
l. 7000777+02 

9,3867329+04 
6.5329310+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

4,4478876+03 DYL 
5,4883550+03 PTHL 

4,3180523+02 DYS 
5,5039728+03 PTR 
6.5868833+00 DSMP 

-5,5573633+01 VT 

1.4 193201+03 ov 
2. 4954599+03 PTH 

-2,1823916+03 OZL 
• 5,8017173·01 All 

5,3332450+03 ozs 
-5.7852554-01 AZR 

7,9590788-01 RSMP 
5 , 5036922+03 SEASV 

-2.361£504+03 
-1.1734246+"02 

-l.289tib80+03 
-l.0354631.+0l 

6,688<,lbO+Ol 
- 1.1647394+01 

-8.6996044+02 DZ -1,8590372+03 
-2.3924656+01 AZ - l,335b 2bb+OL 

9. 3 867326+04 
I, 22 65064+02 

DXG 7,1157980+04 OYG 4.5360782+04 OZG · 1 , 8590370+03 
VE 8,44068'o4+04 PTE -6,8701185-01 AZE -9, 1067163+01 

-4,8657264+01 OxMP 
1,6850768+02 VMP 

-4, 8656610+01 DXME 

1.1789193+03 OYMP 
5.4883550+03 PTMP 
1.0140684+03 CYME 

5,19592<,6+03 OZMP 
•5,8017142-01 AZMP 

1,861297'o+03 DZME 

- 1.3170260+03 
- 1.039315.1+02 
-1.3 170260+03 



30~ 

XM 7.73901 55+04 YM 1.6893617+05 lM 9 . 349766 7+04 DXM -3. 0285675+0 3 DYM 1 . 3124312+03 DZM 5·022J.32l+02 
RM 2.0501557+05 OEM 2 . 6709965+01 RAM 6,5387344+01 LOM 1.2 270867+02 VM 3.3386995+03 ARGH 7.4058845+01 

XS UN 5 . 6300 615+07 YS UN -5.1664749•07 ZSUN -2.2403020+07 RAS -4.2541316+01 LO S 1.4780010+01 DES -l.634Ul81+01 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0513011+03 ECCS 5 . 3687375-02 I NCS 1 . 4556961•02 RANS - 1 . 6 208779+02 APFS 1 .5 041702+02 RPS 9 ,9485947+02 

VHS - 2,0764791+03 RNHPS -3.4964829-01 APMPS -1. 5 706350+02 INHPS 1,6579525+02 APOS I .1077426+03 TfPS 8,697!>494+ 01 
TA S - 1.1451595+01 EA S -1.0856107+01 HAS - 1.0 2 76752+01 SLRS 1.0482708+03 PERS 2 .1414522+00 MTAS 3.6000000+02 

SELENOC EN7RIC UNIT VECTORS 
wx - 1. 738 955 1-01 WY 5. 3799879-01 wz - 8,2481371-0 1 PX 7 .0225183- 0l PY 6.549261S-Ol Pl 2. 79U095 -0 I 
ox 6. 9 036 4 1 7-01 OY -5.3068732-01 oz -4.9 16 9935-01 sxo 0 .0000000 SYD 0.0000000 szo o. 0000000 

LCNG TERHINAT ION 

) 
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•••••• CSM I MOON REF. /PHASE 11-
MEAN• OF-EPOCH 1971 

.869~932 19600336+002 HRS. FROM LAUNCH 

~307/ 
TABLE XIV. - 001 BURN 

FEB. 1971, 11 HRS., 16 MINS., 57.559 SECS. G.M.T. USNM USFT I St~ 

DAYS, 14 HRS., 56 MINS., 57.559 SECS. G.E.T. RAGR .303204487196933+003 

BURN ELAPSED TIME • 00000000 SECS • 

RESTART COORDINATES ( ER ANO ER/HR I 

RXY l 
RDXYl 

.18509875830143653+000 

.70403778258860221+000 
.20164397557662241+000 

-.44961052510400377+000 
.925011540S6962378-00I 

-.44170847560393721+000 

G04 THRUST •••••••••• ••••••••••••••••••••• 
• ENGINE IGNITION • 
••••••••••••••••••••• 

THETA 
BARC 
VRX 
TGO 

-4. 7627549+00 BETA 
0.0000000 DELV 
3.9274013+03 VRY 
0 • 0000000 FC 

SELENOCENTR IC 
XL 6 . 3746782+02 Yl 
RL 9.9504236+02 OECL 

SELENOGRAPHIC 
XS -9.7456485+02 

ALTS 5.6548835+01 
LTS -2.4002201-01 
l IN 1.6584579+02 

TRALT 5.7307503+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

X 7. 7CJb4A63+04 Y 
R 2.0896346+05 DEC 

GEOGRAPHIC 
XG -9.9260521+04 VG 
ALT 2.0552185+05 LAT 

EARTH•MOON PLANE 
XMP -9 .4423460+02 YMP 
RMP 9.9504237+02 UEMP 
XME -2 .0896322+05 YME 

PLANETARY COORDINATES 
XM 7.7327396+04 YM 
RM 2.0B01899+05 DEM 

XSUN 5.6302079+07 YSUN 

1.8000000+02 PROP 
0 • 0000000 MASS 

-2.5280992+03 VRl 
Q.QQOOQOO GMLP 

6.9444845+02 ZL 
1.8672 300+0 1 RAL 

1.9627919+02 
2.4485462+00 
7. 3323004+ Ol 

-2.1149404+01 
5.7117577+01 

lS 
LONS 

LTE 
LAP 

APA LT 

1.69657 80+ 05 l 
2.6680 168+01 RA 

l.5814436+05 lG 
2.6682706+01 LON 

3.0466076+02 lMP 
-4.3561229+00 RAMP 

3,0465908+02 lME 

1.6896336+05 ZM 
2 .6712697+01 RAM 

-~.16634.28+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS t.0513061+03 ECCS 5.3698550-02 INCS 

VHS -2.0752787+03 RNMPS -3.6919637-01 APMPS 
TAS -4.9603522+00 EAS -4. 7010654+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l.7390241-01 WY 
QX 6.8969083-01 QY 

BODY ATTITUDE AND FORCES 
RRAT 0.0000000 PRAT 
XIX -8.0585603-01 ETX 
XIV 4.0814272-01 ETY 
Xll 4.2897037-01 ETl 
ALS l.6272124+02 8TS 
ALEI l.2222445+01 BTEI 

5.3800257-01 
-5. 3130868-0l 

o. 00000 00 
1.6918543-01 

-5.3555413-01 
8.2738025-01 
5. 2007304+01 

-5. 7715110-01 

****** CSM I MOON REF . /PHASE ll ­
MEAN·OF·EPOCH 1971 

wz 
QZ 

YRAT 
ZTX 
ZTY 
l Tl 
ALE 

• 869504330711134+002 HRS. FROM LAUNCH 

0. 0000000 TM 
7.1642550+04 MSFL 

-2.4770661•03 vox 
-6. 3589879-01 GMLY 

3.1856783+02 DXL 
4.7449672+01 VL 

4.2510386+01 
1.6861286+02 

-6.6013318+00 
-1.6378846+02 

1 . 7 002480+02 

9 .J e26635+04 
6.5319238+01 

9.3826630+04 
1.2211475+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

-7.5578904+01 DXMP 
1.6 2 11751+02 VMP 

-7.5578763+01 OXME 

9.3508067+04 OXM 
6 .5408429+01 LOM' 

-2.2402447+07 RAS 

1.455692 1+02 RANS 
- 1.5700922+02 INMPS 
-4.4489082+00 SLRS 

-8.2480980-01 
-4.9197321-01 

0.0000000 
5. 6742607-01 
7.3932489-01 
3.6252772-0l 
l. 0290390+02 

PX 
sx o 

!GA 
ALO 
STD 
GMO 
STE 

2.1302000+04 VELG 
6.7935310+01 SPI 

- l.6496257+02 VDY 
3. 38 2 5164-0IPLCHNG 

4.0923639+03 DYL 
5.4926992+03 PTHL 

1.0239383+03 DYS 
5.5083046+03 PTR 
6.5868332+00 OSMP 

-2 .4 207904+0 l VT 

2.0659155+02 TACC 
3.1356300+02 VEX 
8.5354100+01 VOl 
0.0000000 TDELV 

-2.6134533+03 Oll 
-2 .5251966-01 All 

5.2479801+03 DlS 
-2.5180437•01 AZR 

7.9577099-01 RSMP 
5.5082513+03 SEASV 

9.56b!;>432+0 U 
1.008d59l+04 
9.0454;4;+01 
3 .059.;)c,8tH0,j 

-2. 5675210+03 
-l.l94o7'tl•Oc:. 

-l.323o0•9+o:; 
- 1.0390479+0 2 

6.6867233•Ul 
-5.2952598+00 

1.0633708+03 DY -1.3019346+03 OZ -2.0658l34+J 3 
2.6633392+03 PTH -3.659 7789+01 Al -1.3507920+0< 

7.1741865+04 OYG 4.4156856+04 OlG -2.065bl94+03 
8.4267379+04 PTE ·l.0797453+00 AlE -9. 102966!'>+01 

1.7556567+03 OYMP 
5.4926991+03 PTMP 
1.5908247+03 CYME 

-3.028q930+03 OYM 
1.222 0394+02 VM 

-4.2539S44+ 01 LOS 

-1.6208724+02 APFS 
l.6579476+02 APOS 
1.0482745+03 PERS 

7.0291144-01 
0 . 0000000 

-9.0683352+01 
0.0000000 
0 .0 000000 
0.0000000 
1.1283698-02 

PY 
SYD 

M&A 
ALLV 
BTLV 
GMLV 
ALM 

5.0447412+03 OZMP 
-2.5252041 - 01 AlMP 

1.7101616+03 DlME 

1.3115188+03 DlM 
3.3386510+03 ARGM 
1.4255670+01 OES 

1.5047226+02 RPS 
1.1077597+03 TFPS 
2.1414675+00 MTAS 

6.5441907-01 
0 .0000000 

-4. IS21962·01 
-1. 7460133+02 
-3 .3822824-01 

0 .0000000' 
8.4601427+01 

Pl 
SlO 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

- 1.2790436+0 3 
- 1 .035339::;+~ 2 
-1.2798438+03 

5.0170704+0 ; 
7 .4077880+0 l 

-1.6339747+01. 

9. 9485'-'t6+02 
8.69757bo+Ol 
3.600UOOO+U2 

2. 786;957-01 
o. 0000000 

-2.32495<: 7- 0l 
- 1.3363760+0 2 
-3.960bl~7+Ul 

- 1 .67442 22•02 
2. 820%02-02 

FEB. 1971, 11 HRS., 17 MINS., 1.559 SECS. G.M . T. USNM USFT SEC 

DAYS, 14 HRS., 57 MINS., 1.559 SECS. G.E.T • RAGR .303221199493v98+J03 

BURN ELAPSED TIME .39999999+01 SECS. 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
ROXYl 

.18587693612531655+000 

.69667750795581616+000 
.20114465805453238+000 

-.44915835935645399+000 
.9201139109S935248-00I 

-.43986224829006018+000 

G04 THRUST ********** 
••••••••••••••••••••• 

THETA 
BARC 
VRX 
TGD 

-4.9703004+00 BETA 
2.0759725-01 OELV 
3.9152314+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 6.4014781+02 Yl 
RL 9.9502567+02 OECL 

SELENCGRAPHIC 
XS -9.7388590+02 

AL TS 5.6532144+01 
LTS ·2·4002064-01 
LIN l.6584576+02 

TRAL T 5. 7290802+0 I 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7.7965572+04 y 
R 2.0896241+05 DEC 

GEOGRAPHIC 
XG -9.9213274+04 YG 
ALT 2.0552080+05 LAT 

EARTH-~OON PLANE 

-l.8000000+02 PROP 
3.8338497+01 MASS 

-2. 5.413106+03 VRZ 
0.0000000 GMLP 

6.9272884•02 lL 
l.8570137+01 RAL 

1. 9972047+02 
2.3985285+00 
7. 3322446+01 

-2 .1149988+01 
5.6976479+01 

zs 
LONS 

LTE 
LAP 

A PALT 

1.6965694+05 
2.6679896+01 RA 

1.5817342+05 lG 
2.6682433+01 LON 

2. 7L 74219+02 TM 
7.1370808+04 MSFL 

-2.4831208•03 vox 
-6.3566102-01 GMLY 

3.16e8111+02 OXL 
4.7259104+01 VL 

4.1641818+01 
1·6841070+02 

-6.6013143+00 
-1.4134113+02 

1.3823073+02 

9.3825274+04 
6.5 318929+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

2.1302000+04 VELG 
6.7935310+01 SPJ 

- 1.3434942+02 VOY 
3.3145808-0IPLCHNG 

4.0495808+03 DYL 
5.4546021+03 PTHL 

1.0387898+03 DYS 
5.4702072+03 PTR 
6.5868312+00 OSMP 

-2.6 594012+01 VT 

1.6825305+02 TACC 
3 .1356300+02 VEX 
6,9514406+01 VOl 
2.7439103-05 TOELV 

· 2.6108250+03 DZL 
-2.7934838·01 All 

5.2071298+03 ozs 
-2.7855082-01 AZR 

7.9576671-01 RSMP 
5.4701425+03 SEASV 

l.0205744+03 DY - 1.2993349+03 
2.6369053+03 PTH -3. 7271700+01 

Dl 
Al 

9. 3825270+04 
1. 2209773+02 

OXG 7.1729161+04 OYG . 4.4101072+04 OZG 
VE S.4227080+04 PTE - 1.0864059+00 AZE 

9.6029075+00 
1. 008859 l+ 04 
1. 366bb't£•01 
3.097707J+Qj 

-2. 5567895+0:. 
-1.1952830+,J< 

-1.3152500+03 
- l .039l3U~+Ot. 

6. 686bb84+0 l 
-5.093 8207•00 

-2 .0550977+0:; 
- 1. 3553>37+0 2 

-2.055l't03+03 
-9.101ao>1•n 



XMP 
RMP 
XME 

-9.4307266+02 YMP 
9.95 02566+02 DEMP 

-2. 0896217+05 YME 

PLANETARY COORDINATES 
XM 7.7325425+04 YM 
RM 2.0B0 ! •09+05 OEM 

XS UN 5.6302 125+07 YSUN 

3 .07 97 783+0 2 ZMP 
-4.4046524+00 RA MP 

3. 0791734+02 Z ME 

1.6896421+05 ZM 
2 .671 2 784+01 RAM 

-5.1663 387+07 ZSU~ 

SE LENOCENTR !C OSC ULATIN G ELEMENTS 
SMAS 1.0353385+03 ECCS 3.9240443-02 !NCS 

VHS -2. 113439 3+03 RNMPS -3.6982920- 01 APMP S 
TAS -7.4166576+00 EAS -7. 1 3 186 13+00 MAS 

SE LE NOCENTR ! C UNIT VECTORS 
WX -1.7390276-0I WY 
QX 6,562775 7-0 1 QY 

RODY ATT !TUOE ANO FORCES 
RRAT -3.4903710•05 PRAT 
XI X - 8 .0583 920·0 1 ETX 
X!Y 4.080974 7-0 1 ETY 
Xll 4.2904505-01 ETZ 
ALS 1.6271737+02 BTS 
ALE! 1 .2222086+0 1 UTE l 

5. 3800279-0 1 wz 
-5.61148 55-01 QZ 

- 1 . 12 25653-04 YRAT 
I . 6925651 - 01 ZTX 

-5.35 59108-0 I ZTY 
8.2734 180- 01 ZTZ 
5.2018010+01 ALE 

-5. 76 48226-0l 

*'°'**** CSM I MOON REF·. /PHASE l 1-
MEAN·OF-E POCH 1971 

308 

-7.6417960+0 1 DXMP 
1 .6 1 91459+02 VMP 

- 7.6416283+01 DXME 

9.3508395+04 OXM 
6.5409091+0 1 LOM 

-2 .2402429+07 RAS 

l.45 569 19+02 RANS 
-1.5434546+02 ! NM PS 
-6.85272 60+ 00 SLRS 

-B.2480958-0 l 
-5.0439274-0 l 

3.2083502-03 
5.674287 9 -0 1 
7 . 3932312-01 
3 .6252714-01 
l .0290372•0 2 

PX 
sxo 

!GA 
ALO 
BTO 
GMO 
STE 

1.7646539+03 OYMP 
5.4546021+03 PTMP 
J .5998225+03 OYME 

· 3.0290064+03 OYM 
1. 22 18789+02 VM 

- 4.253979e+oi LOS 

- 1.620872 1+0 2 APFS 
1·65 79474+02 APOS 
l .033 74 42+03 PERS 

7. 3420539-01 
0.0000000 

-9.06835 13•0 1 
0.0000000 
5.0916926-03 
0.0000000 
1. 2655338-02 

PY 
SYD 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

5.0027699+03 OZMP 
-2. 7934779• 01 AZMP 

I .6681918+03 OZME 

1 .3 114901+03 OZM 
3.3386495+03 ARGM 
1. 4239 004+01 DES 

1. 53 13607+0< RPS 
1. 07 5965~+ 0 3 TFPS 
2.0928653+00 MTAS 

6.2901931 - 01 
0.0000000 

-4. 1312758- 01 
- I. 7439403+02 
-3 .3316378-01 

0.0000000 
8.4394122+01 

PZ 
szo 

OGA 
ALLI 
BTL! 
GMLI 
BTM 

- 1. 2692415+03 
- l .0351B50+02 
- l.2692415+03 

5.0169175+02 
7 .407~478•01 

- 1 . 6339734+01 

9.9471136+02 
8.699027 l+OI 
3.6000000+0< 

2.5549368-01 
0. 0000000 

-2. 32284 77-J I 
-1.3303599+0£ 
-3.9 6UU89+0l 
-l.674'tJ.£J.+0L 

2.e9q9td9-ut. 

FEB. 197 1, 11 HRS., 17 l'.JN S., 5.5'39 secs. G.M.T . USNM US FT I ScG 

, 8695 1 544 182 1932+002 HRS• FR OM LAUNCH DAYS , 14 HRS., 57 MI NS. , 5.5~11 secs . G.E.T. RAGR .30323 791118 9203 +•03 

BURN ELAPSED T !ME ,79999998 +01 SE CS. 

QES TART COOPD !N ATES ( ER AND ER /HR I 

RXY l 
ROXYZ 

. 1866469 1978647098+ 000 
.689288290 19882382+000 

.20064585179124234+000 
-.44869027948959959+000 

G04 THRUST ********** ..................... 
THETA 

BARC 
VR X 
TGD 

-5. 17 63467+~0 BETA 
4.1360357-0 1 DE LV 
3.9030199+03 VRY 
O. 0000000 FC 

SE LENOCENTR IC 
XL 6.42 7q q5q+Q2 YL 
RL 9.9500726+02 OEC L 

S EL ENOGRAPH IC 
XS -0,73 19720+02 

ALT S 5 .6513733+0 1 
LT S -2 .4001 928-0 1 
LIN l.65845 73+02 

TRALT 5. 7272392+01 

G EOC EN TR I C 

YS 
LATS 

LNS 
LA N 

RPAL T 

x 7. 7966 2 ~1+14 y 
2.0896135+05 DEC 

GEOGRAPHIC 
XG -q. 9 166 033 +04 YG 
ALT 2.0551974+1> LAT 

EARTH-MOON PLAN F. 
XMP -q.41qo47 1H'J2 Y0"1P 
RMP 9 .9500726+0 2 D E ~P 

XME -2.0896 111+05 YMf 

PLA NETARY COORD INAT ES 
XM 7 .7323452+04 VM 
RM 2.oeo1no+o5 DEM 

XSUN 5.63 02171+07 YSU~ 

-1.eoooooo+o2 PR OP 
7 .68i.3265+01 MA SS 

-2.55448 99+0 3 VRZ 
0.0000000 GMLP 

6.91 0 1098+02 ZL 
1.8468491+01 RA L 

2.03 13478+ 02 
2.3488293+00 
7 .332 1 89 1+ 0 1 

-2 . 11 505 72•0 1 
5. 6664 383+0 1 

ZS 
LONS 

LTE 
LAP 

APA L T 

1. 6965607+05 
2 .667•628+0 1 RA 

l.5820245+05 ZG 
2.<>682 1 60+0 1 LON 

3. I l 26 720+02 ZMP 
-4. 4527903+0J PAMP 

3. 11 266 14 +0 2 l ME 

1 .6R96506+0~ ZM 
2,671 2868+0 1 RAM 

-5 .1 663 345+0 7 ZSUN 

SELENCCENTR ! C OSCULATING ELEMEN TS 
SMAS l.01990 .30+)3 Ec:s 2.5006063-02 !NC S 

VHS -2 .1517279+ 0·1 RNMPS -3.7046266-01 APMPS 
TAS -1.2850~33+01 EAS - 1. 2535936+ 0 1 MAS 

SE LENOCENTF ! C UN IT VEC TORS 
WX - l .73903 13-0 l WY 
QX 5,8094 169·0 1 QY 

~CDY ATTITUDE AND FORCFS 
RR~T -2.3234981-05 PkAT 
X! X -8.0580'134-0l ETX 
XIV 4.0801693-0 1 ETY 
X!Z 4.29 17768·0 1 ETZ 
ALS 1.627 1046 +02 BTS 
ALFI 1. 222173~+1 1 BTE! 

5. 3800304-01 
-6 . 2025234-0 1 

\< l 
Ul 

-6.8 4276e5-05 YRAT 
l. 6938279-0 l l TX 

-5. 3"i65 b7't-Ol ZTV 
8 . 27 27344-01 z Tl 
5.20369 14+-0l ALE 

-5 . 7580997-0 1 

5.4348437+02 TM 
7 . l oq9065+04 MSFL 

-2.4891438+03 VDX 
-6.353439 7-0 1 GM LY 

3 .15 20 150+02 OXL 
4. 7 0 70088+01 VL 

4 .0778703•0 1 
1 .682099 7+02 

-6.6012968•0 0 
l .2649837•02 
1 .0 7671 87+ 02 

9. 3823923+04 
6.5318628+01 

q. 3823923•04 
l . 2208072•02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

-7. 725002 1+0 1 OXMP 
1 .6171305+02 VMP 

- 7.7 2488 76+01 DXME 

9.35087 2 1+04 DXM 
005409753+0 1 LOM 

-2.24024 11 +07 HAS 

1 .45569 16+0 2 RANS 
- l.4d7052B +02 INMPS 
- 1 .2224956+0 1 SLRS 

-8.24B0935-0 I PX 
-5.2706 146-01 sxo 

2. 1 365964·03 
5.6743348-0 1 
7. 393 199 7-0 l 
3.62526 15-0 1 
I .02<;0368+02 

! GA 
ALU 
8TO 
GMO 
STE 

.9 15236BB5e699 1B7o-001 
-.437q 9955334q4329 1+coo 

2, 13 02000+0 4 VELG 
6.7935310+01 SP ! 

- 1.03 6 1948+ 02 VDY 
3. 22399q9. o IPLCHNG 

4.0066294+03 OY L 
5,4163834+03 PT HL 

1.0536 1 34+03 DYS 
5.4319883+03 PTR 
6.5868297+00 DSMP 

-2.9406746+0 1 VT 

1. 29 76 828+02 TACC 
3,13 56300+ 0 2 VEX 
5 .3614276+01 VDZ 
5.6032402-05 TDELV 

-2.6081042+ 0 3 DZL 
-3 . 1107299-0 1 AZL 

5, [660724+03 ozs 
·3 .!017937-0 1 AZR 

7. 9 576246-01 RSMP 
5 .4 31908 7+03 SEAS V 

9.6390703+0 0 
lo008B5Sl+04 
5.681831<+01 
3 . 136 1920•03 

-2 . 5459021+03 
- 1.1950836+0 2 

- l .3069401+0'j 
-l.039t:J.U4+02: 

6.6860132+0 1 
-4.893 790 2+00 

9.776C966+02 DY - l. 2966427+0 3 OZ -2.0442863+03 
2.6107679+03 PTH -3.7958938+ 01 AZ - l.36Q07~ ~+0..::: 

7.17lt28 0+04 OYG 4.4045174+04 OZG -2.044£6~ 7+ 03 
8,4186589+04 PTE - 1. 0930385 +00 AZE -9,l00ti054+JI 

1 0773594'3+ 0 3 OYMP 
5 .4163835+03 PTMP 
l. 608 7638 +03 DYME 

-3.0290 198+ 0 3 DYM 
1.2217184+02 VM 

-4.2539 751+0 1 LO S 

- l .620e719+ 02 AP FS 
l.6 57947 1+02 APO S 
1. 0192652+03 PE~S 

7 .95 1 505 7-01 PY 
O.OOOOOCO SYD 

-9.0683789+ 01 
0.0000000 
1. 4 139559-02 
0.0000000 
1.4 9 7535 7-02 

MGA 
ALLV 
BTLV 
GML V 
ALM 

4.9605975+03 DZMP 
-3. 11 0730 1-0 1 AZMP 

1.6 260209 +03 DZME 

l .3 114614+03 DZM 
3.3386479+03 ARGM 
1.42 22339+ 01 DES 

1.58776 29 +02 RPS 
I .04 54068+ 03 TF PS 
2.0462376+00 MTAS 

5. 708 23 77-0 1 PZ 
0 .0000000 szo 

-4.0407819-0! 
- 1. 7416829+02 
-3.2414436-01 

0.0 000 000 . 
8.4188392+01 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

- 1. 250;0&;,+03 
- I .Q35030 2+0 2 
- I .258!>883+0l 

5.01675&7+0.2 
7.4071.J07o+Jl 

- 1.633' 71 9 +01 

g .943 99Lb+)i::: 
a. 10 2 "0:;0+01 
3 . 600vucu+Ol 

2 . 04od't57 - 0l 
0 . 0000000 

-2.32390u4-0I 
-1.336.'304+ 04:: 
-3.96 l 9 ts:>l+ Vl 
- l .67ct 3~'t.:HO..::: 
2.9 3&4'+~"t-Ot. 

I "OCN REF. /PHA SE 11- 4 
~EA~·O F -EPOCH 1971 FEB. 1971, 11 HRS. , 17 MIN S. , 9.559 SECS. G.M . T • USNM USFT I StC 

• 8••526552932 7l 0 +002 HRS. FROM LAUNCH DA YS , 14 HRS ., 57 "'INS., 9.55<; SECS. G.E.To RAGR .303254624VtJ5~,8+J03 

• 12000000+02 SECS. 

RESHRT COOl<D I NHES ( ER AND EUHR I 

THET A 
BARC 
VRX 

RXYl 
ROX YZ 

. 187 41B67 709066000+000 

.68 l &70054 7la6~525+ooo 

.200 1475744•031681+000 
- .448206223 15 779 51 1+000 

•••******••·········· 
-5.3809365+00 BETA 
, . 1 8 11 122-~I Ot LV 
3,8 907376+~3 VRY 

- 1 .7999300+02 PROP 
1.1 5455~ 1+0 2 MASS 

-2 . 56 76373+03 VRZ 

8. 1522656+02 TM 
7.08 27323+0 4 MSFL 

-2.4<;51354+03 VO X 

.91038064903790031-001 
-.4~61203369 52 680 74+000 

2.1302000+04 VELG 
6. 793 5310+ 01 SP l 

- 7. 27 71776+01 VOY 

9.1136029+01 TACC 
3.1356300+02 VE X 
30 76 532 11+01 voz 

S.6 76o 5~ 7 •00 
1.0080 591 +04 
3. 990338ts+O l 

) 



(' 

(' 

( 

~ 

L I 

TGO o .oooo~oo FC 

SELENOCENTR IC 
XL 6,4542303+02 YL 
RL 9.9498686+02 O~CL 

SELENOGRAPHIC 
XS -9,7249873+02 

ALTS 5,6493321+01 
LTS -2,4001806-0l 
LIN 1.6584570+02 

TRALT 5. 7251991+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 7. 7966902+04 y 
R 2,0896n9+05 DEC 

GEOGRAPHIC 
XG -9,9118807+04 YG 
ALT 2.0551868+05 LH 

EARTH- ~DON PLANE 
XMP -9,4073102+02 YMP 
RMP 9,9498686+02 DEMP 
XME -2, 0896 004+05 YME 

PLAN EU RY COO RO IN.ATE S 
XM 7,7321480+0 4 
RM 2,0801931+05 

XSUN 5.6302217+07 

YM 
OEM 

YSUN 

0.0000000 GMLP 

6.8929494+02 ZL 
1.8367377+01 RAL 

2.0652199+02 
2.2994512+00 
7. 332133 4+0 1 

-2 .11511 58+01 
5,5536545+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.6965521+05 
2,6679360+01 RA 

1,5823144+05 ZG 
2,6681898+01 LON 

3.1452872+02 ZMP 
-4. 5005355+00 RAMP 

3.1452703+02 ZME 

1.6896592+05 ZM . 
2.6712955+01 RAM 

-5. 1663304+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.0049748+03 ECCS 1.1645410- 02 INCS 

VHS -2.1901441+03 RNMPS - 3,71100 53-0 1 APMPS 
TAS -3, 1763628+01 EAS -3.1414021+01 MAS 

SELENOCENTRIC UNIT VECTORS 
wx - 1 . 7390352- 01 ~y 
QX 2.8848782-01 QY 

BODY ATTITUDE ANO FORCES 
RRAT -2.3948591-05 PRAT 
XIX -8,0577876-01 ETX 
XIV 4,0793454-01 ETY 
XIZ 4.2931341-01 ETl 
ALS 1.6270338+02 BTS 
AL E! 1.2221387+01 BTE! 

•••••• CSM 

5.3800328-01 wz 
-7,7299201-01 QZ 

-7,6218324-05 YRAT 
1, 6951203-0 1 ZTX 

-5.3572391-01 ZTY 
8,2720346-01 ZTl 
5. 20 56241+ 01 ALE 

-5 . 7513528-01 

309 

-6,3502695-01 GMLY 

3.1352904•02 DXL 
4.6882621+01 VL 

3,9921082+01 
1. 6601065•02 

-o.60 12788+00 
l .6239400•02 
7.8943230• 01 

9, 3822576•04 
6. 5318336+01 

9,3822575+04 
1.2206371+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

- 7,8075041+01 OXMP 
1.6151290+02 VMP 

-7,8074079+01 OXME 

9.3509 047+04 
6,5410416+01 

-2.2402393+07 

OXM 
LOM 
RAS 

1.45 56914+02 RANS 
- 1.2958792+02 INMPS 
-3,1066246•01 SLRS 

-8.24809 10- 01 
-5.65 02927-01 

2.2046761-03 
5.6743831-01 
7.3931675- 01 
3.6252513-01 
1.0290366+02 

PX 
sxa 

IGA 
ALO 
8TO 
GMO 
BTE 

3, 1334195 - 0 lPLCHNG 8,5937980-05 TDELV 3,1746243+03 

3.9635094+03 DYL 
5.3780449+03 PTHL 

-2.6052905+03 DZL 
-3.4779308-01 All 

1,0684089+03 DYS 
5,3936494+03 PTR 
6,5868285+CO CSMP 

- 3,2645243+01 VT 

5 .1248072+03 
-3.4678674-01 

7 .9575805-01 
5.3935505•03 

9,3447630+02 DY - 1,2938577+03 
2.5849455+03 PTH -3.8659629+01 

DZS 
AZR 

RSMP 
SEASV 

DZ 
AZ 

-2.5350388+03 
- 1.196470 2+02 

- 1 .298>79 1+0> 
- l.039l881•0 2 

6.6865581+\ll 
- 4.695!559+00 

-2.0 333788+0; 
-l.3650l36+02 

7.1703168+04 DYG 4 .3989245+04 OZG -2, 033"812+ 0 > 
8.4145903+04 PTE -1.0996424+00 AZE - 9.0997171+01 

1.7824785+03 DYMP 
5.3780449+03 PTMP 
1.6176483+03 DYME 

-3.0290331+03 
1.2215579+02 

-4.2539706+01 

OYM 
VM 

LOS 

- 1.6208715+02 APFS 
1,6579468+02 APOS 
1. 0048384+03 PERS 

9.415 5844-0 I 
0.0000000 

- 9.0684075•01 
0.0000000 
2.3398948-02 
0.0000000 
I , 7 346397- 02 

PY 
SYD 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

4.9182235•03 OZMP 
-3.4779357-01 AZMP 

1.5836484•03 OZME 

1.3114328+03 DZM 
3·3386464+03 ARGM 
1,4205670+01 DES 

1.7789365+02 RPS 
1.0166781+03 TFPS 
2, 0014764+00 MTAS 

3 ·3620796-01 
0 .0000000 

- 3 .9481773-01 
- 1.7398403+02 
-3 .1491471-01 
0.0000000 
8.3984117+01 

PZ 
SZD 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

-1.24761>42+03 
- l.034b747+0 4::: 
-l .247"84l+cd 

5.0165999+02 
7,4079oH+Ol 

-1.6339706•01 

9.9327142+02 
8.71~5J73+01 
3.6000000•0< 

2.07813bl-02 
o. OOOuuOO 

-2.3270557-01 
- l .336J00l+(J2 
-3.9626818+01 
-l.674j7bU+OL 

2.9675824-0 2 

I MOON REF, /PHASE 11-
MEAN-OF-EPOCH 1971 FEB. 1971. 11 HRS •• 17 MINS .. 13.559 secs. G.M.T. USNM USFT I StC 

, 869537664043528+002 HRS . FROM LAUNCh DAYS, 14 HRS., 57 MINS., 13 . 559 secs. G.E.T . RAGR .3 03271336J8159 3+003 

BURN ELAPSED Tl ME .16000000+02 SECS. 

RESTART COORDINATES t ER ANO ER/HR I 

RXYZ 
ROX YZ 

. 188 1621 7575691066+000 
,67442272766934687+000 

.19964984392819860+000 
-.44770613782832176+000 

GD4 THkUST ********** 
••••••••••••••••••••• 

THETA 
BARC 
VRX 
TGO 

-5,5840886+01 BETA 
8.2 129313-0 1 UELV 
3.e784147+03 VRY 
0.0000000 FC 

S EL ENOC ENTR IC 
XL 6,4801802+02 YL 
RL 9,9496418+02 DECL 

SELENDGRAPHIC 
XS -9,7179041+02 

ALTS 5,6470638+01 
LTS -2.4001654-01 
LIN l.6584567+02 

TR ALT 5 , 7229317+0 1 

GEOCFNTP IC 

vs 
LATS 

LN S 
LAN 

RPAL T 

x 7.7967417+04 y 
R 2.0895n3+05 DEC 

GEOGRAPHIC 
XG -9.90 71.<,89+ 04 YG 
ALT 2.0551762+05 LAT 

EARTH-~OON PLANE 
XMP -9,3955118+02 YMP 
RMP 9 ,9496416+02 DEMP 
XME -2,0895897+05 YME 

PLANEURY COORDINATES 
XM 7.73lq399+04 YM 
RM 2.0801942+05 OEM 

XSUN 5,6302266+07 YSUN 

- 1,8000000+02 PROP 
1.5423613+0 2 MASS 

-2.5807528+03 VRZ 
0 .0000000 GMLP 

6.8758079+02 ZL 
1.8266798+01 RAL 

2.0988254+02 
2.2503959+00 
7. 3320746+01 

-2.1151774+01 
4,4731758+01 

zs 
LONS 

L TE 
LAP 

APAL T 

l.6Qb544 1 .. 05 
2.6679102+01 RA 

1,5826032+0 5 ZG 
2,6681639+01 LON 

3.1776281+02 ZMP 
-4.5478887+00 RAMP 

3.1776103+02 ZME 

1,6896682+05 ZM 
2.6713046+01 RAM 

-5 ·1663260+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 9.9053C42+02 ECCS 8.1408691-03 INCS 

VHS -2,2286873+03 RNMPS -3,7177106-01 APMPS 
TAS -1.2374499+02 EAS -1.2335598•02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,7390391-01 WY 
Qx -9,5 186975-0 1 QY 

BODY ATTITUDE A~D FORCES 
RRAT -2.4836581-05 PRAT 
XI X -8,05 74886-~I ETX 

5,3800354-0 1 
- 3. 0650175-01 

wz 
QZ 

-6 .1172140-05 YRAT 
1.690864-01 ZTX 

1.0869687+03 TM 
7 ,055558 1+04 MSFL 

-2.5 010955+03 VDX 
-6,3470991-01 GMLY 

3,ll863Rl+02 DXL 
4. 6696 703+0 I VL 

3. 9068979+0 I 
1.6781273+02 

-6.6012602+00 
-3. 7 980584+08 

o.oa;9306+01 

9.3821256+04 
6,5318089+01 

q, 3821257+04 
1.2204675+02 

oxs 
VRS 
LNE 

DR 

OX 
v 

DXG 
VE 

-7,8893005+01 OXMP 
1,61 31410+02 VMP 

-7,8892714+01 OXME 

9,3509 392+04 DXM 
6,5411115+01 LOM 

-2.2402374+07 RAS 

1.4556911+02 RANS 
-3. 7403452+01 INMPS 
- 1 .2296638+02 SLRS 

-8,2480885- 01 PX 
7.6968595- 04 sxo 

2.2 720786- 03 IGA 
5 ,6744293-01 ALO 

,90554538452509093-001 
-.43422452937842644+000 

2,1302000+04 VELG 
6.7935310+01 SP! 

-4.1805584+01 VOY 
J ,0428 385-0 IPLCHNG 

3.9202203+03 DYL 
5.3395880+03 PTHL 

1.0831792+03 DYS 
5,3551921+03 PTR 
6,5868265+00 DSMP 

-3, 6308659+01 VT 

5 ,2355402+01 TACC 
3.1356300+02 VEX 
2 .1630843+01 voz 
1.1616365-04 TOELV 

-2,6023837+03 DZL 
-3 ,8960825-01 AZL 

5·0833331+03 ozs 
-3 ,8847326-01 AZR 

7,9575365- 01 RSMP 
5.3550690+03 SEASV 

9.7139239+00 
1.0088591 +04 
2. 292352 3+0 l 
3.213oU49+03 

-2,524 Ul9 0+v3 
-~ .197Ub0th0.::: 

- l.290l.bb8+ Qj 
-l.039.ib:Jo+02. 
6.686't~~9+ul 

-4.4<J79244+0u 

8,9117308+02 DY - 1,2909812+03 DZ -2,022 37 5&•03 
2,5594581•03 PTH -3,9373927+01 AZ -1,3701969+0< 

7,1689841+04 DYG 4,3933255+04 DZG -2. 0223300+ 03 
8.4105021+04 PTE -1.1062202+00 AZE - 9,0980243+01 

1.7913082+03 DYHP 
5.339~880+03 PTMP 
1,6264786+03 DYME 

-3,0290472•03 DYM 
1.2213978+02 VM 

-4,2539656+01 LOS 

- 1.6208713+02 APFS 
1,6579465+02 APDS 
9.9046471+02 PERS 

4•8756464+03 DZMP 
-3.8960814-01 AZHP 

1.5410728+03 OZME 

1.3114025+03 DZM 
3.3386448+03 ARGM 
l ,4189008•01 DES 

-8,9922003+01 RPS 
9,9859418+02 TfPS 
l.9584814+0D HTAS 

2.5239126- 01 PY - 7.8524444-01 Pl 
0.0000000 SYD 0 .0000000 sza 

-9. 0684347+01 MGA -3,8574468~01 OGA 
0, 0000000 ALLV -1.7378119+02 ALLI 

- 1. 237!.188• 03 
- 1.0347187 .. 0a::: 
- 1. 237l288•03 

5• Olt>43 lL+JL 
7.40Bu3os+:i1 

- l.633'lio~H Ol 

9.8240004t0i 
8.762"7>1+01 
3.bOOOOVU .. 02 

-5. 6541114-01 
0.0000000 

-2.326004>-0l 
- 1. 336.:700+02 



XIV 
X!Z 
ALS 
ALE I 

4.0785~69-0I ETY 
4. 2944633-n ETZ 
1. 6269645+02 BTS 
1.2221081+01 BTEI 

- 5.3578968-01 ZTY 
8.2713492-01 ZTZ 
5.2075144+01 ALE 

-5. 7442240-01 

•••*•* CSM I MOON REF. /PHASE 11-

7 .3931371-01 BTO 
3.62 524 17-0 1 GMO 
1.0 290366+02 BTE 

310 

3.2470721-02 BTLV 
0.0000000 GMLV 
1.9677367-02 ALM 

-3 .0587312-01 BTLI 
0.0000000 GHLI 
8.3781280+01 BTM 

-3.9637606+01 
-1.6743063+02 

2.9910380-02 

MEAN-OF-EPOCH 1971 FEB. 1971, 11 HR S., 17 MINS., 17.559 SECS. G.M.T. USNM USFT I StC 

• 869548775154326+002 HRS. FROM LAUNCH DAYS, 14 HRS •• 57 MINS., 17.559 secs. G.E.T • RAGR .303288048677758+003 

6URN ELAPSED TIME . 19999999+02 SECS. 

~ESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROX YZ 

.188 90 736341648975+000 

.66694622636780732+000 
.19915267794835236+000 

-.447 18 996435969061+000 

GD4 THRUST •********* ••••••••••••••••••••• 
THETA 

RARC 
VRX 
TGO 

-5.7857550+00 RETA 
1. 0 229898+00 OELV 
3 .8660419+03 VRY 
o.0000 000 FC 

SE LENOCENHIC 
XL o.505844 7+ 02 YL 
RL 9.94936,6+02 OECL 

SELENGGRAP H!C 
XS -9.7107253+02 

ALT S 5 . b44544l+Ol 
LTS -2.4001517-0 1 
LIN l.6 584 564+02 

TRAL T 5 . 7204 09 4+0 I 

GEOCEN TR ! C 

VS 
LATS 

LNS 
LAN 

RPALT 

7. 796 8 )11+04 
2 .0695816+05 DEC 

IJECGRAPHIC 
XG -~·90244A2+0 4 VG 
ALT 2.055 1 655+05 LA T 

EIR TH-~ CON PLANE 
XMP -9.3836572+02 YMP 
RMP 9.9493896+02 DEMP 
XME -2.08l5 7 Q0+~ 5 YM F. 

PLANETARY COORD INATES 
XM 7.7317428+04 YM 
RM 2.080 1 953+05 OEM 

XSUN 5.6302312+07 YSUN 

- 1.eoooooo+o2 PROP 
1.9 3 16662+02 MASS 

-2.5936366 +03 VRZ 
0 00000000 GMLP 

6.8586858+02 ZL 
I .81667M+OI RAL 

2.1321517+02 
2.2016656+0 0 
7. 3320190+0 1 

-2·1152359+01 
1.8974159+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

L . 69b53 54+0 ~ Z 
2.6678841+01 RA 

I. 5828924+05 ZG 
2.6681378+01 LON 

3. 2096825 +02 ZMP 
- 4 .5948488+ 0 0 RAMP 

3. 2096090+02 ZME 

1 .6896 76 7+ 05 ZM 
2.6713132+01 RAM 

-5.1663218+07 ZSUN 

SE LENOCENTR!C OSCULAT IN G ELEMENTS 
~MAS 9 . 7654803+02 ECCS 2.0315434-02 I NCS 

VHS -Z.2H3568+03 RNMPS -3.7240962-01 APMPS 
TAS -1.5840586+02 EAS - I. 579 7 329+02 MAS 

SE LENOCEN TR!C U~IT VECTORS 
WX - 1.7390430- 01 WY 
QX -9.2530143-01 QY 

BCOY ATTITUDE AND FORCES 
RRA T -2 .4441371- ~5 PRA T 
XIX -A. 0 571879-0 ! ETX 
XIV 4.0777368-Jl ETY 
XI Z 4.2957673-01 ETZ 
ALS 1.6268 957+02 BTS 
ALE I l.2220752+0 1 BTE I 

5. 3800379-01 
1 .9736378-01 

-1. 0039059-04 
1-6976457-0l 

-5.35A55C7-0I 
e. 21c,bb11-01 
5. 2094 0061-01 

- 5. 73748 89-01 

••**** CSM I MOON KEF. /PHASE 11-

wz 
UZ 

YRA T 
Z TX 
ZTY 
Z TZ 
ALE 

I. 3 587109+03 TM 
7.02838 39 +04 MSFL 

-2.5070245+03 vox 
-6.3439288-01 GMLY 

3.1020586+02 OXL 
4.651233D+OI VL 

3.8 222 4 27 •01 
! .6761626•02 

-6.6012425+00 
1. 7 3968 80+02 
5.86~2130+01 

9.3Al9925+04 
6.5317814•01 

9.3819922+04 
I. 2202977+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

-7.9703871+01 OXMP 
1.6111673+02 VMP 

-7.9702 315+01 DXM E 

9.3509 719+04 OXM 
605411777+01 LOM 

-2.2402356+07 RAS 

l.45 5690 Q+C2 RAN5 
-2.5409379+00 !NMPS 
- 1•57 53 675+02 SLRS 

-8.2480860-01 
3.2382829-01 

2. 2406336-03 
5.67 4 4798-01 
7.3 93 1043-01 
3.6 252 297-01 
1·0 29 0367+02 

PX 
SXD 

! GA 
ALO 
BTO 
GMO 
BTE 

090073127698055598-001 
-.43231207435924232+000 

2.1302000+04 VELG 
6.793 53 10+01 SP! 

- l. 071S 7 33+0I VCY 
2.9522 57 9-0IPLCHNG 

3.8767616+03 DY L 
5.3010143+03 PTHL 

l.097Sl8l+03 DYS 
5. 3166179+03 PTR 
6.5868247+00 DSMP 

-4.0395967+0 1 VT 

l.3424903+01 TACC 
3.1356300+02 VEX 
5 .54654 56 +00 voz 
1.4668373-04 TDELV 

- 2.5993833+03 DZL 
-4.3662229-0 l All 

5. 041 6 506+03 ozs 
- 4 .3534081-01 AZR 

7.95749 24-01 RSMP 
5.3164644+03 SEASV 

B.4770100+0 2 DY - 1 .2880095+03 DZ 
2.5343230+03 PTH - 4.0101776+01 AZ 

7.1676319+04 DVG 4.387717 5+04 DZG 
8.40639 L3+04 PTE -1.1127670+00 AlE 

1.8 0 00777+03 OYMP 
5.30 101 43+03 PTMP 
1 06352488+03 OYME 

-3 .0290606+03 DYM 
1 .22 123 7 3+02 VM 

-4.253S610+0 1 LO S 

- l .b2087 !0+02 APF S 
l.65794 62+02 APOS 
9. 7 6 14495+02 PERS 

-3.3700819-0 1 
0.0000000 

- 9.0684b4 9 +01 
0.0000000 
4.1493402- 02 
0.0000000 
2.ln8629-02 

PY 
SYD 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

4.8326674+03 OlMP 
-4.3662240-01 AZMP 

1.4982954+03 DZME 

1.3113736+03 DZM 
3.3386433+03 ARGM 
1 .4172342+0 1 DES 

-5 .5059200+01 RPS 
9 . 96 38701+02 TFPS 
1. 9 171591+00 MTAS 

-8. 1951170-0 1 
0.0000000 

-3. 7672095-01 
- 1. 7357984+02 
-2.9686042-01 

0 .0000000 
8. 3579926•01 

Pl 
szo 

OGA 
ALL! 
BTL! 
GML! 
BTM 

9. 751481:>•0 0 
1.0080~91+ 0 4 
5.8760252•00 
3.252)35~+ 03 

-2.512902>+03 
-l. !97o37'+ 02 

-1.28170<9+03 
- l. 039"tJb7+-J£ 

6. 6864448+0 l 
-4. 302104 7+0U 

-2.0112752+03 
-1. 3750132+0 2 

-2.011<316+03 
-9.0975.i:::l8•01 

- l. 2263l£1+03 
-1.034562 2+0.< 
- 1. 2 26;"21•03 

5. 01627 33+0 2 
7 .408 0 903+01 

-l.63390 7 9+01 

9.5670904+02 
8. 7793&30+ 01 
3. 6000000+0 t. 

-4.6349327-01 
o. ooaoooo 

-2.3291570-0l 
-1. 336£'+01:1+04! 
-3 .9646.B9+01 
-l.6 74.i40 t.+O.i::: 

3.00777 40-0< 

MEA N-OF-EPOCH 1971 FEB. 1971, 11 HRS., 17 MINS •• 18.935 secs. G.M. T. USNM USFT ScC 

.069552596860602+002 HRS. FROM LAUNCH OAYS, 14 HRS., 57 MINS., 1 8 .935 SECS. G.E.T. RAGR .303293796~~1762+003 

BURN ELAPSED TIME • 21375813+02 SECS. 

RES TART COORD !~ A TE S I E~ AN D ~R /HR I 

RXYZ 
•oxvz 

. 1 8916 17781050~424+000 

• 664 36 791419982 910•000 
• l 989818096563495 7•000 

-.44700869545340538•000 

GD4 THRUST ********** ..................... 
* ENG IN E CUTOFF * 
···¥················· TH F.T A 

BARC 
-5.8548~60+03 BETA 

VRX 
TGn 

1.0919770+')1 DELV 
3.8617747+03 VRY 
o.OOOOJOO FC 

OR T X -2.0569269+02 DRTY 

SE LENOCENH I C 
XL 6.5 146159+02 YL 
RL q.g492~64+~2 DECL 

SE LENDGRAP H!C 
XS -o. 7082338+02 

AL TS 5 . 6436 100+0 1 
LTS -2.400 147 2-01 
LIN l. 658't 563+1J2 

TR ALT 5.7 1 94778 +.Jl 

GEDCEN TR ! C 
7.7968231+04 
2.08957 79+05 

GEOGRAPH IC 

VS 
LAT S 

LNS 
LAN 

R PALT 

y 

DEC 

- 1. 8000000•02 
2.0659169•02 

-2. 5983297+03 
0.0000000 
0.0000000 

PROP 
MASS 
VRZ 
GMLP 
ORTZ 

6.85280 !3•02 ZL 
1.81 32483+01 RAL 

2.1435497•02 
2. 18 49801+0 0 
7. 3320005+01 

-2.1152552+0 1 
9. 769348 1•00 

l.6965323+05 
2.6678749+0 1 

ZS 
LONS 

LH 
LAP 

APAL T 

l 
RA 

1.4521777+03 
7.01 90372•04 

-2. 5090566+03 
-6.3423435-01 
l. 9250926+01 

TM 
MSFL 
VDX 
GMLY 

3.0963730+02 DXL 
4.6449273+01 VL 

3. 79 32 54 l +O l 
1.67 54903•02 

-6.6012367+00 
1. 7336993+02 
5.8444496+01 

9.3819464+04 
o.5317713+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

• 8990803 70900311 30- 00 I 
- • 4 316504411399 3645+ 000 

2.1302000+04 VELG 
6.7935310+01 SP! 
8.66H0 54-05 VOY 
2 .906 96 77-0 IPL CHNG 

3.8617747+03 DYL 
502877202+03 PTHL 

1.1 02 9804+03 DY S 
5.3033237+03 PTR 
6.5868244+00 CSMP 

-4. 189 9608+0 1 VT 

8.3270959+02 DY 
2.5257630+03 PTH 

1.1661043-04 TACC 
3. 1356300+02 VEX 

-4.3300021-05 voz 
!. ~817930-04 TOELV 

- 2.5983297+03 DZL 
-4 . 540137 2- 01 All 

5.0272656+03 DZS 
-4.5267758-01 AZR 

7.9574773-01 RSMP 
5.3031582+03 SEASV 

-1.2869654+03 oz 
-4.0355258+01 AZ 

9. 764't6b6+ 00 
l .008tl:>9l+J4 

-6. 496t:U4U- \J !:i 
3.2659<>05+0 3 

-2. 50905bb+v3 
- l. l 97tH4l+<l.:: 

-1.278779 9+03 
- l .039<tbl3+0 .{. 

6.6864264+01 
-4.235u&J l+OU 

-2.0074346+03 
-1. 377!;13~5+0.::: 

r 

I 

it 

( 

( 

c 



311 

XG -9,Q008227•04 YG 1.5829920•05 ZG 9,3819459+04 DXG 7,1671617•04 DYG 4 .3857874+04 DZG -2.0074283+03 
ALT 2.0551618•05 LAT 2.6~81287•01 LON 1.2202392+02 VE 8.4049771•04 PTE - 1.1150115+00 AZE -9,097149b+Ol 

E~RTH-~DON PLANE 
XMP -9.379566 7•02 YMP 3.2206414+02 ZMP - 7.9981127+01 DXMP l.8030802+03 DYMP 4.8181068+03 DZMP -1.2225933•03 
RMP 9,9492964+02 OEMP -4.6109100+00 RAMP l.6104918+02 VMP 5.28772D2+03 PTMP -4.5401422- 01 AZMP -1.0345083+02 
XME -2.0895752+05 YHE 3.2206348+02 ZME -7. 9980668+0 l DXHE 1 ,63825 14+03 OYME l .4835352+03 DZME - 1.2225933+03 

PLANETARY COORDINATES 
XM 7. 7316771•~4 YM 1.6896796•05 lM 9,3509827+04 DXM -3.0290651+03 DYM l.3113643+03 DZM 5.0162204+02 
RM 2.080 195 7•05 DEM 2.6713160+01 RAM 6.5411998•01 LCM 1.2211820+02 VM 3.3386428+03 ARGM 7 .408!102•01 

XSUN 5,6302327+07 YSUN -5.1663204+07 ZSUN - 2. 2402350+07 RAS -4.2539595+01 LOS l.4166608+01 DES - l .633~•74•01 

(' SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS Q, 7184180+02 ECCS 2.5042736-02 INCS 1.45 56 908+02 RANS -l.6208708+02 APFS -5 . 1388346+01 RPS 9,4750423•02 

VHS -2·2806863+03 RNMPS -.3.7262435-01 APMPS !.1298738+00 INMPS 1 . 657946! +02 APOS 9,9617937+02 TFPS 8.7807020+01 
TAS -1.6200765+02 EAS -1.6155900+02 MAS -1,6110511+02 SLRS 9, 7123228+02 PERS 1.9033169+00 MTAS 3.6000000+02 

SELENOCENTRIC UNIT VECTORS 
wx -1. 73Q0445-0l WY 5,3800389- 01 wz -8 .2480850-01 PX -3 .9555875-01 PY -8.0519418-01 Pl -4.418094:;-01 
QX -9,0182620-0 1 QY 2 .4•42759- 01 QZ 3,5283900- 01 sxo 0.0000000 SYD 0.0000000 SlO 0.0000000 

'( , BODY ATTITUDE AND FORCES 
RRAT -2.4086944- 05 PRAT -4,2284039-05 YRAT 2 .2027880-03 !GA -9,0684728+01 MGA -3. 7357813- 01 DGA -2.32 91570- 01 
XIX -8.0570856-d l ETX 1 , 6980842- 01 ZTX 5 . 6 744938-01 ALO 0.0000000 ALLV - 1 . 7351090+02 ALLI - 1 . 336l308+02. 
XIV 4.0774548-01 ETY -5.3587788-01 ZTY 7 ,3930946-01 BTD 4.4635718-02 8TLV -2,Q374979-0l BTLI -3. <)64'11386+0 l 
X IZ 4,2962467-01 ETZ 8. 2704294-01 l Tl 3 .6252278-01 GMO 0.0000000 GMLV 0.0000000 GHLI - 1.674334 2+02 
ALS 1 .6268 716+0 2 BTS 5 .2100507+01 ALE l •0290365+02 STE 2.2793353-02 ALM 8. 3510985+01 BTM 3. 0110H50-02 
ALE! !.2220636+01 BTEI -5. 7352444- 01 

THRUST TERMINATION 
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TABLE XV.- LUNAR PARKING ORBIT TO UNOOCKING 

•••••• CSM I MOON REF. /PHASE 12-
MEAN-Of-EPOCH 1971 

.869552596860602+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

FEB. 1971, 11 HRS., 17 MINS., 18.935 SECS. G.M.T. USNM USFT I SEC 

OAYS, 14 HRS •• 57 MINS., 18.935 SECS. G.e.T. RAGR .303293796931762+003 

RXYZ 
ROXYZ 

.18916177810505424+000 

.66436791419982910+000 
.19898180965634957+000 

-.44700869545340538+000 
.89908037090031130-001 

-.43165044113993645+000 

SELENOCENTRIC 
XL b.5146059+02 YL 
RL 9 .9492064+02 DECL 

S EL ENOGR APH IC 
XS -9.7082338+02 

ALTS 5.6436100+01 
LTS -2.4001472-01 
LIN 1.6584563+02 

TRALT 5.7194778+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 7.7968231+04 y 
R 2.0895779+05 DEC 

GEOGRAPHIC 
XG -9.9008227+04 YG 
ALT 2.0551618+05 LAT 

EARTH- ~ODN PLANE 
XMP -9.3795667+02 YMP 
RHP 0 . 9492964+02 DEHP 
XME -2.0895752+05 YHE 

PLANETARY COORDINATES 
XM 7.7316771+04 YM 
RM 2.0801957+05 DEM 

XSUN 5.6302327+07 YSUN 

6.8528013+02 
1. 8132483+01 

2.1435497+02 
2.1849801+00 
7. 3320005+01 

-2 .1152 552+0 I 
9. 7693481+00 

ZL 
RAL 

LS 
L DNS 

LTE 
LAP 

APA LT 

l, 6905323+05 
2.6678749+01 RA 

l. 58 29920+05 ZG 
2.6681287+01 LON 

3·2206414+02 ZMP 
-4.6109100+00 RAMP 

3.22 0 6348+02 ZHE 

l.6896796+05 ZM 
2.6713160+01 RAM 

-5.1663204+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS o. 7184180+02 ECCS 2 .5042736-02 INCS 

VHS -2.2806863+03 RNMPS -3,7262435-01 APMPS 
TAS -1.6200765+02 EAS -l.6155900+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l.7390445-01 WY 
QX -9.0182620-01 QY 

5.38003~9-0l 
2.4942759- 01 

•••••• CSM I MOON REF. /PHASE 12-
MEAN-OF-EPOCH 1971 

Wl 
QZ 

.870000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

4 

3.0963730+02 
4.6449273+01 

3. 7932541+01 
1.6754903+02 

- 6.6012367+00 
I• 7336993+02 
5. 8444496+01 

9. 3819464+04 
6.5317713+01 

9.3819459+04 
I. 2202392+02 

DXL 
VL 

DXS 
VRS 
LNE 

OR 

DX 
v 

DXG 
VE 

-7. 9981127+0 l DX•P 
1.6104918+02 VMP 

- 7.9980668+01 OXME 

4.3509827+04 DXM 
~.5411998+01 LDM 

-2.2402350+07 RAS 

1.4556908+02 RANS 
1.1298738+00 INMPS 

-1.6110511+02 SLRS 

3.8617747+03 DYL 
5.2877202+03 PTHL 

1.1029804+03 DYS 
5.3033237+03 PTR 
6,5868244+00 DSMP 

-4.1899608+01 VT 

-2.5983297+03 DZL 
-4,5401372-01 AZL 

5.0272656+03 DZS 
-4.5267758-01 ALR 

7.9574773-01 RSMP 
5.3031582+03 SEASV 

-2. 50%566•03 
-1.1978341+02 

-1. 278"1799+0; 
- 1.0394613+02 

6. 68642b4+U l 
-4.235U60l+OO 

8.3270959+02 DY -1.2869654+03 DZ -2.0074346+J; 
2.5257630+03 PTH -4.0355258+01 AZ - 1.377;335+02 

7.1671617+04 DYG 4.3857874+04 DZG -2.007428j+03 
8.4049771+04 PTE -1.1150115+00 AZE -9.097149d+OI 

1.8030802+03 DYHP 
5.2877202+03 PTMP 
1.6382514+03 DYME 

-3.0290651+03 DYM 
1.2211820+02 VM 

-4.2539595+01 LOS 

-1.6208708+02 APFS 
1.6579461+02 APOS 
9 . 7123228+02 PERS 

4.8181068+03 DZMP 
-4.5401422-01 AZMP 

1.4835352+03 DZME 

1.3113643+03 DZM 
3.3386428+03 ARGM 
1.4166608+01 DES 

-5.138B346+01 RPS 
9.9617937+02 TFPS 
1.9033169+00 MTAS 

- 1.222;9);,+Qj 
-1. 03450b'.hO;:: 
-1.222593.:Hv,j 

5.0162204+0, 
7.4081132+01 

-1.6339074+0 I 

9. 4 75042 :;+0 2 
8.7807020+01 
3.6000000+0 < 

-&.2480850-01 PX -3.9555875-01 PY -8.0519418-01 PZ -4.4180943-01 
0.0000000 3.5283900-01 sxo 0.0000000 svo 0. 0000000 S ZD 

FEB. 1971, 11 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

l)AYS, 14 HRS., 59 MINS., 59.999 SECS. G.E:.T. RAGR .303966738990043+J0 3 

RXYZ 
ROXYZ 

.21686204344785086+000 

.57173364423229335+000 
.17702770928855597+000 

-.53278407642459731+000 
.69747305406651791-001 

-.46807591656324093+000 

SELENOCENTRIC 
XL 7.4685847+02 YL 
RL 9,9357715+02 OECL 

SELENGGRAPHI C 
XS -9.3175992+02 

ALTS 5.5083624+01 
LTS - 2.3995942-01 
LIN 1.6584525+02 

TRALT 5.5842293+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 7. 7983330+04 y 
R 2. 0890 504+05 DEC 

GEOGRAPHIC 
XG -9. 7099878+04 VG 
ALT 2.0546343+05 LAT 

EARTH-~CON PLANE 
XMP -8. 8059864+02 Y~P 
RMP 9.9357715+02 DE~P 
XME -2.0890454+05 YME 

PLANETARY COORDINATES 
XM 7.7236472+04 YM 
RM 2.0802394+05 DEM 

XSUN 5.6304200+07 YSUN 

6.0967166+02 ZL 
I. 3991313+01 RAL 

3. 4497076+02 
2.1704663-01 
7.3297352+01 

-2.1177004+01 
9.7476883+00 

1.6961237+05 
Z.6668787+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

z 
RA 

I• 5944080+05 ZG 
2.6671325+01 LON 

4.4644901+02 ZMP 
-6.4414382+00 RAMP 

4.4644«Hl+02 ZHE 

1.6900270+05 lM 
2.6716652+01 RAM 

-5.1661515+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7184402+02 ECCS 2.5067225-02 INCS 

VHS - 2.2784617+03 RNMPS -3.9757138-01 APMPS 
TAS -l.5378183+02 EAS -1.5313995+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -J.7390909-01 WY 
QX -9.0281555-01 QY 

•••••• CSM 

5.3800742-01 
2.4740156- 01 

MZ 
QZ 

2.4020508+02 DXL 
3.9225271+01 VL 

3. 7638383+00 
1.5968365+02 

-6 .6015180+00 
1.5400278+02 
5. 8410566+01 

oxs 
VRS 
LNE 

DR 

3.3233189+03 DYL 
5.2950943+03 PTHL 

1.8397875+03 DYS 
5.3106761+03 PTR 
6.5867590+00 DSMP 

-5.9985553+01 VT 

-3.0969166+03 DZL 
-6.4909052-01 AZL 

4.8105922+03 DZS 
-6.4718542- 01 AZR 

7.9557282-01 RSMP 
5.3103372+03 SEASV 

-2. 720787<+03 
-1.2178019+0 (:: 

-1.2948611+03 
- 1.0411074+02 

6.6841822+01 
3.612733b+JO 

9.3763320+04 
6.5308265+01 

DX 
v 

2.9371014+02 DY - 1.7B6719B+03 
2.8646462+03 PTH -5.4679065+01 

DZ -2.2198120+03 
AZ -1.4228187+02 

9.3763319+04 
l.21'4153+02 

DXG 7.2290557+04 DYG 4.2268056+04 DZG 
VE e.3770168+04 PTE -1.5989040+00 AZE 

-1.1146707+02 DXMP 
1.5311574+02 VMP 

-1.1146566+02 OXME 

9.3~23llb+04 DXM 
6.5438971+01 LOH 

-2.2401617+07 RAS 

1.4556875+02 RANS 
4.8542895-01 INMPS 

-1.5249103+02 SLRS 

2.5052998+03 DYHP 
5.2950943+03 PTMP 
2.3404954+03 CYME 

-3.0296088+03 DYM 
l.2147223+02 VM 

-4.2537711+01 LOS 

-1.6208675+02 APFS 
1.6579425+02 APOS 
9.7123330+02 PERS 

4.5212299+03 DZMP 
-6.4908940-01 AZMP 

1.1867193+03 DZME 

1.3101969+03 DZM 
3.3385B07+03 ARGM 
1.3495552+01 DES 

-5 .1531942+01 RPS 
9.9620544+02 TFPS 
1.9033234+00 MTAS 

-8.2480523-01 PX -3.9329337-01 PY -8.0581664-01 PZ 
3.5173359- 01 SXD 0.0000000 SYD 0.0000000 SZD 

-2.2197433+03 
-9 . 089b34b+Jl 

- l.l4890i5+0 3 
-l.026ti827•02 
-I .14890<5+J3 

5. 00'H~"4+0i 
1.410;-.53+01 
-1.633911~+01 

9.474bi!:>7+0.c:: 
8. 10062<1+01 
3.6oooooo+v< 

-4.42b9ti09-0l 
0.0000000 

I MOON REF. /PHASE 12-
MEAN-OF-EPOCH 1971 4 FFB. 1971, 1.1 HRS. t 34 MINS., 60.000 SECS. G.M.T. USNM USFT I S<L 

,872500000000000+002 HRS. FROM LAUNCH DAYS. 15 HRS •• 14 MINS., 59.999 secs. G.e.T. 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
RQXYZ 

SELENDCENTRIC 

.27850295926501068+000 
-.11081483681495994+000 

.36870260436719800-002 
-.77970903186217741+000 

-.563!4591~21411477-001 
- .~8519064902980632+000 

RAGR · • 307727005 "/33174+003 



XL 
RL 

9.5914568+02 YL 
9.7863976+02 DECL 

SELENCGRAPHIC 
XS -4.0163660+02 

ALTS 4.0146240+01 
LTS -2.3965029-01 
LIN 1.6584686+02 

TRALT 4.0904915+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7. 7746645+04 y 
R 2.0832753+05 DEC 

GEOGRAPHIC 
XG -8.6260176+04 YG 
ALT 2.0488592+05 LAT 

EARTH-MOON PLANE 
XMP -2. 7708114+02 YMP 
RMP 9.7863976+02 OEMP 
XME -2 .0832542+05 YME 

PLANETtRY COORDINATES 
XM 7.6787499+04 YM 
RM 2.C80463.4+0':5 OEM 

XSUN 5.63 14668+07 YSUN 

1.2697873+01 ZL 
- 1.1430364+01 RAL 

8.7626780+02 LS 
- 9 • 94 72697+00 LONS 

7.3170765+01 LTE 
-2,1310252+01 . LAP 
9.2887497+00 APALT 

1. 6920898+05 z 
2.6637704+01 RA 

1.6503151+05 ZG 
2.6640247+01 LON 

9.1005331+02 ZMP 
- 1.3575097+01 RAMP 

9 .1005270+02 ZME 

1.6919629+05 ZM 
2.6736068+01 RAM 

-5.1652073+07 ZSUN 

SELENOCENTRIC OSCULATING tLEMENTS 
SMAS o.7 172213+ 02 ECCS 2.5417247-02 INCS 

VHS -2.2543494+03 PNMPS -5.2684370-01 APMPS 
TAS - 1.0765858+02 EAS -1.0626522+02 MAS 

316 

-1.9394371+02 DXL -6.4413395+02 DYL 
7 .5847917 -D l VL 5.3767867+03 PTHL 

-1.6905196+02 
1.1462431+02 

-6.59 64788+00 
9.1670915+01 
5. 8685745+01 

DXS 
VRS 
LNE 

DR 

4.9463427+03 DYS 
5.39213D0+03 PTR 
6.5863732+0D DSMP 

- l.3119654+D2 VT 

-4.5 322185+03 DZL 
-1.3981873+00 AZL 

1.9455442+03 ozs 
- 1.3942079+00 AZR 

7.9459479- 01 RSMP 
5.3905336+03 SEASV 

9.34D31D9+D4 
6.5322563+01 

OX -3.6767705+03 DY -3.2285479+D3 DZ 
V 5.4164632+03 PTH -6.8395112+01 AZ 

9. 3403105+04 
1-1759558+02 

DXG 7.3425596+04 DYG 3.3336069+04 DZG 
VE 8.D672210+04 PTE -3.5 789953+00 AZE 

-2.2970597+02 DXMP 
1.0693376+02 VMP 

-2.297D374+02 DXME 

9.3597053+04 DXM 
6·5589704+01 LDM 

-2.2397523+07 RAS 

1.4557062+02 RANS 
7.0076716-01 INMPS 

-l .048672l+D2 SLRS 

5.1923747+03 DYMP 
5.3767867+03 PTMP 
5.0277D59+Q3 DYME 

-3.032t366+03 DYM 
1.1786270+02 VM 

-4.252 7189+01 LOS 

-1.6208626+02 APFS 
1.6579516+02 APDS 
9. 7109430+02 PERS 

1.3504899+03 DZMP 
-l.3981867+DO AZMP 
-l.9836807+D3 DZME 

I. 3D36 706+03 DZM 
3.3382343+03 ARGM 
9.7458D56+00 DES 

-5. 1822842+Dl RPS 
9.9642D62+02 TFPS 
l.9029653+0D MTAS 

-2. 820"701+03 
-1.22 69965+02 

-9.0753397+0< 
-1.0009000+0< 

6. 671043<+01 
4.7641345+01 

- 2. 3229 lDO+u 3 
9.2091635+01 

-2.3224D69+03 
-9.0D5lb7u+Ol 

-3.539!8b9+Vt: 
-9.422lct48+0l 
-3. 539lb67+02 

4.973blJO.HO.c::. 
7. 424J. 499+J l 

-l.633c0£4+Ul 

c;.47023tt3+02 
8. 7BO<t3 29+Jl 
3. 6000000+0.C: 

SELENCCENTRIC UNIT VECTORS 
WX - 1.7390537-0 l wY 
QX -9.0480630-01 QY 

5. 3798024-01 
2.4331031-01 

WZ -E.2482374-01 PX 
QZ 3.4946474-01 SXD 

-3.8869324-01 PV -8.0707949-01 Pl 
O.OODDOOD SYD 0 .DOOOOJD SZD 

-4.444,495-01 
o. 0000000 

••**** CSM I MOON REF. !PHASE 12-
MFAN-OF-EPOCH 1971 

• 875000000000000+DD2 HRS . FROM LAUNCH 

kESTART COORDINATES I ER AND ER IHR I 

FEB. 1971, 11 HRS., 49 MINS., 60.000 SECS. G.M.T. 

3 DAYS, 15 HRS., 29 MINS., 59.999 SECS. G.E.T • 

USNM USFT I SEC 

RAGR .3 11487 272476 250+003 

RXYZ 
RDXYZ 

. l6433185196285D69•0DD 
-.75613377155601902+000 

-.17081728354 llll8D+ODO -.1460525440281945D+GOD 
-.53286871116753795+000 -.18807947446554089+000 

S EL ENDC ENTR IC 
XL 5.6594798+02 VL 
RL 9.5884235+02 DECL 

SE LENOCRAPHIC 
XS 3. 7908774+D2 

ALTS 2.D348816+Dl 
LT S -2.3934085-D l 
LI N l.6584818+02 

TRALT 2. llD7483+DI 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

7.6Q04025+04 y 
2.0757602+05 DEC 

GEDGRAPH IC 
XG -7.5503684+04 YG 
ALT 2.04 135Dl+05 LAT 

URTH-~OON PLANE 
XMP 4.9771583+02 YMP 
RMP 9.5884235+02 DEMP 
XME -2.0 75750D+05 YME 

PLANETARY COORDINATES 
XM 7.6338078+04 YM 
RM 2.D807272+05 DEM 

XSUN 5.6325133+07 YSUN 

-5. 88 28 336+02 
-3. 1640374+01 

8.4901258+02 
- 1 .4137569+01 

7 .3044 178+01 
-2 .1436227+01 

9.0025940+00 

ZL 
RAL 

ZS 
LONS 

LH 
LAP 

APAL T 

1.6880062+05 l 
2.6a68903+Dl RA 

l.694316l+D5 ZG 
2.6671457+01 LON 

7 .9415041+02 ZMP 
-1.2188676+01 ~AMP 

7 .9414952+D2 ZME 

1.6938890+05 ZM 
2.6755318+01 RAM 

-5.l642630+D7 ZSUN 

SELENCCENTRIC OSCULATING ELEMENTS 
SMAS 9.7 154169+02 ECCS 2.5530781-02 INCS 

VHS -2.2225515+03 RNMPS -6.5025492-01 APMPS 
TAS -6.0469185+01 EAS -5.92040D3+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1 . 739284<f-Ol WY 
QX -9.D209466-Jl QY 

5. 3793731-01 
2.4888809-01 

****** CSM I MOON REF. !PHASE 12 -
MEAN-OF-EPUCH 1971 

wz 
Ql 

• 87750DOCOOOOO:l0+002 HRS. FROM LAUNCH 

RESTART CDORDINATF.S I ER AND ERIHR I 

-5.0299525+02 
-4.6 108583+01 

-2.34 19811+02 
6.5939D34+Dl 

-6.5924 D32+00 
-3. 798D582+D8 

5.86110DD+Dl 

DXL 
VL 

DXS 
VRS 
LNE 
o~ 

-4.395 1824+03 DYL 
5.4869631+03 PTHL 

4.9809618+03 DYS 
5.5019963+03 PTR 
6.5859555+DO OSMP 

-1.2034394+02 VT 

-3.09 74085+ D3 DZL 
- 1 .256752 5+00 AZL 

-2.3353953+03 ozs 
- l.2533177+DD AZR 

7 .9 361738-01 RSMP 
5.500680D+D3 SEASV 

-1. 093250>+03 
- l .043.l59l+02. 

8.8952Db6+01 
-8.9 3602£5+01 

6.6591071+01 
7 .4424't82+.J i 

9.3167460+04 
6.550642l+Dl 

DX - 7.4308286+03 DY - 1.8002693+03 DZ -5.99507!7+02 
V 7.6692627+03 PTH -3.5798789+01 AZ 7.526J<23+0l 

9.3167456+04 
l . l4Dl915+02 

DXG 7.1497316+04 DYG 2.669491D+D4 DZG -5.994b5<9+0< 
VF 7.632D667+04 PTE -3.3696857+DO AZE -8.88D~&O>+JI 

-2.0244193+D2 DXMP 
5.79235DD+DI VMP 

-2. 0244165+02 DXME 

9.3670454+04 DXM 
6.5740456+01 LO~ 

-2.239 3428+07 RAS 

1 .45572<7+D2 RANS 
l.1D93986+00 INMPS 

-5. 7947458+01 SLRS 

- 8.24d4685-0l PX 
3.5253350-Dl SXO 

4.6262272+03 DYMP 
5.4869631+03 PTMP 
4.4616945+03 CYME 

-3.035646l+D3 DYM 
l.1425318+02 VM 

-4.2516667+01 LOS 

- l .6208269+02 APFS 
l.t579498+02 APOS 
9.709D836+02 PERS 

-2 .8633212+03 DZMP 
-l.256753D+OO AZMP 
-6. 1971521+03 DZME 

l.2971392+03 DZM 
3.3378885+03 ARGM 
5. 9960625+0D DES 

-5.1423429+01 RPS 
9.96345A8+02 TFPS 
l.9D24353+0D MTAS 

-3.9493548-01 PY -8. 0540556-Dl Pl 
0.0000000 SYD 0 .0000000 SZO 

7. ll4b2l4+02 
-B.264b9tL2.+0l 

7.ll4b213+0.i:: 

4. 9371.t-330+02 
7.4377!:il5+0l 

-l .633.::::927+(J1 

9.4673747+02 
e. 78Db22b+J .i. 
3.600(H)IJOH12 

-4.4l9blbb-Ul 
0 .oDOuooo 

FEB. 1971, 12 HRS., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

CAYS, 15 HRS., 44 MINS., 5c:l.9G9 SECS. G.E.T • RAGR .315247539o::::l9J37+0J3 

R XYZ 
ROXYZ 

-.5838534845308524D-001 
-.9 17d0159822502655+0DO 

-.23058620113592109+0DO 
.87770363619362634-~0l 

-.13806869D46329427+000 
.25076767192855432+000 

SELENOCENTRIC 
XL -2.0 107526+02 VL 
RL 9.4718695+'2 DECL 

SE LEN OGRAP HIC 
XS 9.0114436+02 

ALTS 8.6934365+00 
LTS -Z.3903 158-0 1 
LIN 1.6584835+02 

TRA L T c.4,20874+01) 

GEOCENTRIC 
x 7. 56 87141+1)4 

YS 
LATS 

LNS 
LAN 

R PAL T 

-7.9412355+02 lL -4.7549939+02 DXI 
-3.0133212+01 RAL - l .042D889+D2 VL 

2. 5411!656+02 
-8.69235 71+00 

7.2917593+Dl 
-2.1573606+Dl 

q .0045471+00 

t.6878643+05 

zs 
LONS 

L TE 
LAP 

APAL T 

-l.431473R+02 
1.57 522 13+01 

-6.5882911+00 
- 1.5179222+02 

5.9146538+01 

9.3267821+04 

oxs 
VRS 
LNE 

DR 

ox 

-5.3349099+03 CYL 
5.55394D9+03 PTHL 

1.6145010+03 DYS 
5.5687956+03 PTR 
6. 5 e 5 5048+00 CSMP 

-2.6960149+01 VT 

- 8 .3 735472+03 DY 

5 .1018322+02 DZL 
-2.7812862-Dl AZL 

-5.2208118+03 DZS 
-2. 7738652-Dl AZR 

7 .9263970-01 RSMP 
5.5687303+03 SEASV 

l .8007862+D3 oz 

l .45 7bjb5+QJ 
- 7. 2503~56+01 

l.07l445J+03 
-7.8Bl'7:>6J+Ol 
6.646~74.2:+01 

3.2453430+01 

l .9477b3b+03 

r 

r 

( 

( 

~ 



( 

L 

2,0716247+05 DEC 

GEOGRAPHIC 
XG -6,5083673+04 VG 
ALT 2.0372087+05 LAT 

EARTH-MOON PLANE 
XMP 9,3466975+02 YMP 
RMP 9,4718695+02 DEMP 
XME -2.0716241+05 YME 

PLANETARY COORDINATES 
XM 7 ,58 88215+04 YM 
RM 2,0809708+05 DEM 

XSUN 5,6335597+07 YSUN 

2.6757532+01 RA 

1.7315171 +05 ZG 
2.6760097+01 LON 

1.4798341+02 ZMP 
-2.4627499+00 RAMP 

1.4798306+02 ZME 

l,6058055+05 ZM 
2,6774405+01 RAM 

-5.1633184+07 ZS UN 

SELENOCENTRIC OSCULATING EliMENTS 
SMAS ,.718 1042+02 eccs 2·5798238-02 INCS 

VHS -2.2028625+03 RNMPS - 7.B 5e5796-0l APMP S 
TAS -1, 1123678+0 1 EAS - 1, 0842009+0! MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7392702-01 WY 
QX -9,0258327-0 1 QY 

•••••• CSH 

5. 3793555-01 
2.4789216-01 

Ml 
Ql 

o.5847601+01 

9. 326782 1+04 
l .1000006+02 

317 

v 

OXG 
VE 

-4,0700490+01 OXMP 
8. 996 7865+00 VMP 

-4.070D994+0 1 DXME 

9.3743321+04 DXM 
6.5891224+01 LDM 

-2,2389333+07 RAS 

l ,4557311+02 RANS 
l.0387275+0D INMPS 

- l .0563970 +0 1 SLRS 

-8.2484832-01 PX 
3,51~8425-01 sxo 

8.7836726+03 PTH -4, 6702625+DO AZ 7.312U625+01 

6,9505243+04 DYG 2.4220579+04 OZG 1.9477695+03 
7.3630222+04 PTE -5.5643953-01 AZE -8,802144o+Ol 

8.7312979+02 DYHP 
5,5539409+03 PTMP 
7.0873371+02 DYME 

-3.0386374+03 DYM 
l.1064368+02 VM 

-4.2506 145+01 LOS 

-1.6208278+02 APFS 
l.6 579509+02 APOS 
9. 7116360+02 PERS 

-5.317926l+D3 OZHP 
-2,7812882-01 AZMP 
-8.65 14182+D3 DZME 

1.2906030+03 DZM 
3.3375433+03 ARGM 
2.2463160+00 DES 

-5. 1494425+01 RPS 
9.9688142+02 TFPS 
l.9032247+0D MTAS 

-3.938 1826-0 1 PY -8.0571385-01 PZ 
0.0000000 SYO 0.0000000 SZO 

l .34<!9691+03 
-7. 6000879+01 

l . 342~b91 ... U3 

4,9012510+CJL 
7 ,4513502+01 

-1. 6329831+() l 

9.4673943+J< 
8. 7805848+0 l 
3·60DOOOU+u<o 

-4.4241048-0 1 
o.ooouooo 

I MO~N REF; /PHASE 12-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 12 HRS., 19 MINS., 60,000 SECS. G.M, T. USNM USFT I Ste 

.880000000000000+002 HRS. FROM LAUNCH DAYS, 15 HR S., 59 MINS., 59.999 SECS. G.E.T. RAGR ,319D07B05962418+003 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

-.240565928254 13148+000 
-.45069337401573883+000 

-.131479 10322 148247+000 
.65465278957318913+000 

- .35020363270266042- 001 
.52197672377725629+DOO 

SELENOCENTRIC 
XL -8,2849307+02 YL 
Rl 9,5182970+02 OE: L 

SE LENCGRAPHIC 
XS 7.9661378+02 

ALT S l.3336193+ 0 1 
LT S -2.3872216-01 
LIN l.6584820+02 

TRAL T l. 4094849+0 l 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7 ·4609416+04 y 
R 2,0739830+ 05 DEC 

GEOGRAPHIC 
XG -5.475036 1+04 VG 
ALT 2,0395672+05 LAT 

EARTH-MOON PLANE 
XMP 7.2403902+02 YMP 
RMP 9.5182972+02 DEMP 
XME -2.0739738+05 YME 

PLANETARY COORDINATES 
XM 7.5437908+04 YM 
RM 2,0812 142+05 DEM 

XSUN 5.6346058+07 YSUN 

-4. 52 80550+02 lL 
-7.2 796055+00 RAL 

-5.1579898+02 
2, 79045H+OO 
7 .279100 7+01 

-2. 1711269+01 
9,0428467+00 

ZS 
LON S 

LTE 
LAP 

APAL T 

l.6931843+05 l 
2 .6856904+01 RA 

1. 7674187+05 ZG 
2.6859472+01 LON 

-5.9966528+02 ZMP 
8,9954938+00 RAMP 

-5,9966544+02 ZME 

l,6977123+05 ZM 
2,6793330+01 RAM 

-5, 1623738+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9, 7169038+0 2 ECCS 2.5638462-02 INCS 

VHS -2.2107336+03 RNMPS -9.2229523-01 APMPS 
TAS 3,8031505+01 EAS 3. 7135326+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l .7392813-0 1 WY 
QX -9,9903 170-01 Qy 

•••••• CSH 

5,3793779-01 
2. 5507288-01 

wz 
oz 

-1. 201'0780+02 DXL 
- 1.51341 58+02 VL 

4.6338329+01 
-3.2857116+01 
-6.5841424+00 
-4.6303262+01 

5.8868 149+01 

DXS 
YRS 
LNE 

DR 

-2.6 197476+0 3 DYL 
5.5271289+03 PTHL 

-2.90 15808+03 OYS 
5.5420552+03 PTR 
6.5850225+00 DSMP 
8,556H42+01 VT 

9,3695042+04 
6.62 19522+01 

OX. -5.66 13580+03 DY 
V 8,3873267+03 PTH 

9,3695044+04 
1,07 21172+02 

OXG 7.0098731+04 DYG 
VE 7,4869260+04 PTE 

l~48~25Q3+02 DXMP 
-3,96323 12+0 1 VMP 

1. 4882 725 +02 DXME 

9,3815650+04 OXM 
o.60420 11+01 LDM 

-2,2385237+07 RAS 

1.4557294+02 RANS 
1.5495765+00 INMPS 
3.6248507+01 SLPS 

-3.5222157+03 DYMP 
5.5271290+03 PTMP 

- 3,6864748+03 DYME 

-3,D4 16104+03 DYM 
1.0703421+02 VM 

-4.2495625+01 LOS 

- l.6208274+02 APFS 
l.6579495+02 APOS 
9, 7105161+02 PERS 

3,8053035+.03 DZL 
8,8704097-01 All 

-4,5310997+03 DZ S 
8,8465213-01 AZR 
7.91661 41-01 RSMP 
5,5413945+03 SEASV 

3.034U96o+03 
-5.6258211+01 

l. 328L849+03 
-7. 6 l5 8652>Dl 

6.6340443+01 
-1. 5641026+01 

5.0893652+03 DZ 3,52D60<0+03 
2.6243639+01 AZ 7.4042552+Dl. 

2.4386485+04 DZG 3,520o085+D3 
2.8394835+00 AZE -8,8415232+01 

-4. 1258356+03 DZMP 
8.8704281-01 AZMP 

-7.4589894+03 DZME 

1.2840617+03 DZM 
3.3371987+03 ARGM 
3.5849657+ 0 2 DES 

-5,0982965+ 01 RPS 
9,9660303+02 TFPS 
1.9028721+00 HTAS 

1. 0585994+03 
-7.8960529+(/l 

l.0585994+0:; 

4.8650543+(>2 
7.4649460+01 

-l.6320733+01 

9,4677773+0l 
s. 780d399+Jl 
3.6000~00+02 

-8.2484662-01 PX -4.0 185937-01 PY -8,0346 794- 01 Pl -4.3925678-0l 
0.0000000 3.5592102-0l SXO 0.0000000 SYO 0.0000000 SZO 

I MOON REF, /PHASE 12-
MEAN-OF-E POCH 1971 4 FEB, 1971, 12 HRS., 34 MINS., 60,000 SECS, G.M.T, USNM USFT I ScC 

.~82500000000000+002 HRS. FROM LAUNCH 3 DAYS, lb HRS . , 14 MINS., 59,999 SECS. G.E.T, RAGR .32276BD72705499+003 

RESTART COORDINATES ( ER AND ER /HR I 

RXYZ 
RDXYZ 

-.25956 1477 519026 13+000 
.3008365127363 1565+000 

.57753047194826608-001 
, 768 0524BO1902 944 7+000 

SELENOCENTRIC 
XL -8,939 1248+02 YL 
RL 9,694795 1+02 DECL 

SELENOGRAPHIC 
XS 1.4816489+02 

ALTS 3.0985996+01 
LTS -2.3841305-01 
LIN 1.6584934+02 

TRALT 3.1744~52+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 7 .4093252+04 y 
R 2,0813189+05 DEC 

GEOGRAPHIC 
XG -4,3961481+04 VG 
ALT 2,0469032+05 LAT 

EARTH-HOON PLANE 
XMP 1.6105128+01 YMP 
RMP Q,6947950+02 DEMP 
XME -2,0812963+05 YME 

PLANETARY COORDINATES 

1,9889766+02 ZL 
l,9160564+01 RA L 

-9, 3587b63+02 
1.2214574+01 
1, 2664422+01 

-2. 1843480+01 
8,9928360+00 

l. 7015984+05 
2 ,6912210+01 

ZS 
LONS 

LTE 
LAP 

A PAL T 

l 
RA 

l. 8030964+05 ZG 
2·6914773+Ql LO~ 

-9,3973563+02 ZMP 
l.4196092+01 RAMP 

-9,3973528+02 ZME 

3. 1 6 1992 5+02 DXL 
1.6745589+02 VL 

2.0511609+02 
-8 .1003784+01 
-o.5799577+ 00 

3.7980578+08 
5.8604652+01 

9,4205644+04 
6.6470088•01 

DXS 
VRS 
LNE 

DR 

DX 
v 

9,4205641+04 DXG 
l ,0370 2D2+0 2 VE 

2•3775638+02 DXMP 
-8.9018163+01 VMP 

2.3775706+02 DXME 

.92394131064958535-001 

.43743065546343665+000 

1.7486739+03 DYL 
5,4271890+03 PTHL 

-5.3329678+03 DYS 
5,4423881+03 PTR 
6,5845079+00 DSMp 
1.3809542+02 VT 

-l.29589 13+03 DY 
6.6184238+03 PTH 

7. 5385196+04 DYG 
7. 89 51805+04 PTE 

-5.422334 1+03 DYHP 
5.4271890+03 PTMP 

-5.5864557+03 DYME 

4.4644624+03 DZL 
l,4580554+00 All 

-8.3529735+02 ozs 
l .45398 20+00 AZR 
7.9068374-01 RSMP 
5,4406357+03 SEASV 

5. 7419780+03 
5. 7833171+01 

DZ 
AZ 

2.3265968+04 OZG 
4.0692087+00 AZE 

-2.1523981+02 DZMP 
l.4580554+00 AZMP 

-3.5480560+03 DZME 

2. 54205>3+03 
-6.0837013+01 

6,9377309+0< 
-6.2820041>01 

6.62l5-l7't+Jl 
-6. 1261olo+Ol 

3. 025!:>31:io+0 3 
8, l03J303+01 

3.0255788+D3 
-8.960059!>•01 

7,9659701+01 
-8 . 9501 247+01 

7. 9659o79+v l 



XM 
kM 

XSUN 

7,4967163+04 YM 
2,08 14574+05 OEM 
5.0356517+07 YSUN 

1,6996094+05 ZM 
2.6812092+01 RAM 

-5.1614289+07 ZSUN 

SELENOCfNTR!C OSCULATING ELEMENTS 
SMAS 9,7 153363+02 ECCS 2.5532750-02 !NCS 

VH S -2,2399144+03 RNMPS . - l,0 5 14443+00 APMPS 
TAS 8.6709807+0 1 EAS 8.5250072+01 MAS 

SELENOCENT RIC UNIT VECTORS 
WX - l,7393296-0 l WY 
ex -9,0068775-0l QY 

• •**** C SM 

5.3791281-0l 
2.5175075-01 

wz 
CZ 

9.388744 4+04 DXM 
6,61 9281 6+0 1 LOM 

-2,2381140+07 RAS 

1.4557449+02 RANS 
1.31 90290 +00 !NMPS 
8.3792176+01 SLRS 

-8,2486191-01 PX 
3,5409471-01 sxo 
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- 3,044565!+03 OYM 
1.0342475+02 VM 

-4,2485104+01 LOS 

- l,620Al50+02 APFS 
l .6579533+02 APOS 
9, 7090020+02 PERS 

1 .2 775155+03 OZM 
3.3368548+03 ARGM 
3.5474682+02 DES 

-5.1218970+01 RPS 
9,9633953+02 TFPS 
l,90 241 16+00 MTAS 

-3,9813168-01 PY -8,0453174-0f PZ 
o.000000 0 SYO 0.0000000 SZO 

408288430+02 
7,4785387>01 

- l.6323b35+Ul 

9,4672771+02 
8.1801201+01 
3.6000000+02 

-4. 407037 <-J l 
0.0000000 

I MOON REF, /PHASE 12-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 12 HRS,, 49 MINS,. 60.000 SECS, G,M.T. USNM USFT I sec 

.8a5000000000000+002 HRS. FROM LAUNCH DAYS, 16 HR S,. 29 M!~S., 59,999 SECS. G.E,T, RAGR .326 528339440581+ 003 

RfqART COORDINATES I ER ANO ER/HR I 

RXY l 
ROXYZ 

-.10991015918443622+000 
.62420177693459806+000 

.210618702596518?9+000 
,39130192427463392+000 

SE LENOCENTR I C 
XL -3,7852326+02 YL 
RL 9,88 17 319+0 2 DECL 

SELENOGRAPH !C 
xs - -6.0392393+02 

ALTS 4.96 79 6 72+0l 
LTS -2.3810332-01 
LIN 1.6584091+02 

TRA LT 5,0438324+0 1 

GEOCENrn re 

vs 
LATS 

LNS 
LAN 

RPAL T 

7.4157459+04 y 
2, 0887 679+05 DEC 

GEOGRAPH re 
XG - 3.2383058+04 YG 
ALT 2.0543722+05 LAT 

F.ARTH-MOON PLANE 
XMP - 7,0761221+02 YMP 
RMP 9,88 17319+02 DEMD 
XME -2.0887765+05 YME 

PLANETARY COORDINATES 
X~ 7.4535G81+04 YM 
RM 2 , 06 17104+05 DEM 

XSUN 5,6366975+07 YSUN 

7,2604560+02 ZL 
3.4045557+01 RAL 

- 7. 47075 16+02 
1.3554691+01 
7 .2537639+01 

-2. 1948504+01 
9,3970718•00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.7087573+05 z 
2 .6902434+01 RA 

1. 8343713+05 ZG 
2,6904988+01 LON 

-6.67 80 129+02 ZMP 
1.0062945+01 RAMP 

-o.6780013+02 ZME 

1,7014969+05 ZM 
2.6930687+Cl RAP­

-5.1604639+07 ZSUN 

SELEN OCENTRIC OSCULATING ELEMENTS 
SMAS 9, 7174149+02 ECCS 2.5325204-02 !NCS 

VHS -2,2696954+03 RNMPS -1, 1577601+00 APMPS 
TAS 1.3296084+02 EAS 1.3168949+02 MAS 

SE LENOCENTR ! C UNIT VEC TORS 
WX - l,7403 220-01 WY 
ex -8.9856996-0 l CY 

****** CSM 

5. 3782342-01 
2.5595449-01 

wz 
CZ 

5.5323007+02 O~L 

1,1753525+02 VL 

2·31 60488+02 
- l.28~5153+02 

-6.5757356+00 
-1. 5917799+02 

5.8616142+01 

9.45ll93 1+04 
6,6539891+01 

9.45 11 929+04 
1 .0001 155+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

1 .7266349+02 OXMP 
-1,3665 795+02 VMP 

1.7 2663 72+02 OXME 

9.3958 701+04 OXH 
6, 6 3 43637+01 LO~ 

-2,23770•2+07 RAS 

1 ,4557828+02 RANS 
1.6 494053+00 !NMPS 
i ·, 3080929+02 SLRS 

-8, 2489925-01 PX 
3.5645374-01 sxo 

.16063918388473678+000 
,81 238642346924618-00 1 

4. 7908417+0 3 DYL 
5.3243408+03 PTHL 

-4.258805 1+03 OVS 
5.3398351+03 PTR 
6.5839611+0 0 OS~P 
1,0039379+ 02 VT 

1.743 3401+03 DY 
4 ,063A68 1+03 PTH 

8,0775625+04 DYG 
8.282088 1+04 PTE 

-3, 7876162+03 DYMP 
5.3243409+03 PTMP 

-3.95 16000+03 OYME 

-3.0475016+03 OYM 
9.98 1529 7+01 VM 

-4.2474583+0 1 LOS 

- 1,62069 14+02 APFS 
1.6579207+02 APOS 
9.7111822+02 PERS 

- 4,0284584-01 PY 
0.0000000 SYO 

2.2745226+03 OZL 
1.08041 29+00 All 

3.2025633+03 ozs 
1.0772766+00 AZR 
7.6970579- 0 1 RSMP 
5.3388912+03 SEASV 

3.5454872+03 oz 
7,6397300+01 AZ 

1.8267213+04 DZG 
2.7335463+00 AZE 

3,632 1465+03 DZMP 
1 .08041 15+00 AZMP 
2,9966 712+02 DZME 

1.2709646+03 DZM 
3,3365 11 4+03 ARGM 
3 .5009707+02 DES 

-5.09071 22+0! RPS 
9,9635 10 2+02 TFPS 
1.9030222+00 MTAS 

-8. 0326411 -0 1 Pl 
0.0000000 szo 

4, 72210£6+02 
-6,4588184+01 

-3.464l 9b5+0t: 
-9,408 '14 2~+01 

6,6089935+01 
-6.4895271+01 

9, 514780!+0< 
-l.6867Ll4+02 

9.5 l4j3 30+02 
-9.0649224+01 

-9.Q004524+02 
-1. OOO<i2<6+02 
-9.000'tS2.3+02 

4. 792ol 76+0 2 
7.492126t>+Ol 

-1.6320534+01 

9,471319!>+02 
8.780 d519+01 
3 . 6000000+02 

-4. 387£7o5-0l 
0. 0000000 

I MOON REF, /PHASE 12-
MEAN-OF-EPOCH l 971 FEB. 1971, 13 HRS., 4 MINS., 60.000 SECS. G."1.T. USNM USFT I sec 

,687500000000000 +002 HRS, FROM LAUNCH 3 DAYS, 16 HRS,. 44 MINS,. 59,999 SECS, G,E,T, RAGR ,330288606!9l6bl+J03 

RESTAR T COORDINATES I EH ANO ER/HR I 

RXYl 
RDXYZ 

.10830804242259531+000 

.82757272187170623+000 
.23458186827630518+000 

-.20900708764124941+000 

SELENOCENTR IC 
XL 3, 7300570+02 YL 
RL 9,%23 170+02 DEC L 

SE LENCGRAPH!C 
XS -9,85 10 867+02 

ALT S 5. 7738182+01 
LTS -2 .3779393-0l 
LIN 1. 6584452+02 

TPAL T 5.8496 !349+0 1 

GEOCENTP re 

vs 
LAT S 

LNS 
LAN 

RPALT 

7.4457371+04 y 
2. 0919035+05 DEC 

GECGRAPHIC 
XG -2.0156323+04 VG 
ALT 2.0574877+05 LAT 

EAR TH-PCON PLANE 
XMP -9.960318R+OZ YMP 
RMP 9,9623 170+02 DEMP 
XME -2.09 19035+05 YME 

PLANE TA RY COORD IN ATES 
XM 7.4084366+04 YM 
RM 2.08 19432+ 05 OEM 

XSUN 5.637743 1+ 07 YSUN 

8,0788436+02 ZL 
2.6 7 2 1448+01 RAL 

-9. 3643458+01 
b.6398861+00 
7.2411256+01 

-2. 2057236+1) 1 
9.6620297+00 

ZS 
LONS 

LT E 
LAP 

APALT 

1.7114534+05 l 
2.6848540+01 RA 

1,8554877+05 ZG 
2.68~1086+01 LOf\i 

1,994423 1+01 ZMP 
3.3343771-02 RAMP 
1,9944156+01 ZME 

1,7033746+0 5 ZM 
2.6849 120+01 RAM 
-5.15~5387+07 ZSUN 

SE LENOCENTPIC OSCULATIN G ELEMENTS 
SMAS 9,7182740+02 ECCS 2,5118128-02 !NCS 

VHS -2.2828639+03 RNMPS -1.2787381+00 APMPS 
TAS 1.7874455+02 EAS 1.787126!+02 MAS 

SELENOCEN TP!C U ~IT VECTORS 
WX - 1.7418442-~l WY 
OX -9 . 0233 144-01 CY 

5.3780459-01 
2.4823825-01 

wz 
CZ 

4,4705896+02 OXL 
6,52 16908+01 VL 

1.1 5 19293+02 
-1. 74 56984+02 
- b.5714779+00 
-2.8105789+01 

5. 85 .)29<ffH0 1 

q. 44 77380+04 
b•b4flR382+0l 

9,4477382+04 
q.61 C9778+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

DXG 
VE 

5.7976557-01 OX,P ­
l. 78852A8 +02 VMP 
5.8133720-01 OXME 

9.40 29421+04 DXM 
•,6404473+01 LOM 

-2,2372943+07 RAS 

1.4557627+02 RANS 
1.1196695+00 !NMPS 
1.7868028+02 SLRS 

-8, 2487940-01 PX 
3.5238575-01 sxo 

• 1300719000381 31 20+000 
-.3 110215 158o4Bl569+000 

4.8104360+03 DYL 
5.2805951+03 PTHL 

-6.24 14684+02 DYS 
5.2962191+~3 PTR 
6,5833828+00 CSMP 
2.0809907+00 VT 

1, 7600163+03 DY 
2.2079330+03 PTH 

8.3716544+04 OYG 
8,4304103+04 PTE 

9,8743503+01 DYMP 
5.2605950+03 PTMP 

- 6,510199 5+0 1 CYME 

-3,0504197+03 OYM 
9,6205867+01 VM 

-4. 2464064+0 l LOS 

-l.6205387+02 APFS 
1,6578398+ 02 APOS 
9,7121421+02 PERS 

- 1.2148965+03 OZL 
3.2344346-02 All 

5.1348115+03 DZS 
3. 2249082-02 AZR 
7 ,8872760-01 RSMP 
5,2962182+03 SEASV 

-1.8078763+03 
-1.125:>570+0.c:: 

- 1 . 137!Jti03+0 3 
-l.024'12l~+Ol 

6.596'+72b+Ol 
-2.288>35 7+01 

4.9512237+01 oz -1.332£38!>+03 
l.6939660+00 Al -1.337'3~0+~2 

9,8461450+03 OZG - 1, 332<64>+03 
4,4312618-02 AZE -9.1037357+01 

5.1179349+03 OZMP 
3 .23445 51-02 AZMP 
1.7857921+0 3 OZME 

1 ,2644088+03 OZM 
3,3361686+03 ARGM 
3,4724733+02 DES 

-5. 1438745+01 RPS 
9.9623 788+02 TFPS 
l, 9032746+ 00 MTAS 

-1.2967947+03 
-1.0421598+02 
-1.2967'147+03 

4. 756.>7&1• 0.l 
7 .505 7l.5b•Jl 

-1.6317436+01 

9.474.i.b9 l+0 2 
e.100:;,340+01 
3 • 600UOOu•O.t:: 

-3,9428 129- 01 PY -8,0569472-0 1 Pl -4,420J67o-OI 
o. ooouoou 0,0000000 SYO 0 .0000000 SZO 

• 

... 

( 

.L 

( 

~ 



r 

l 

L 

•••••• CSM I MOON REF, /PHASE 12- 10 
MEAN-OF - EPOCH 1971 

·890000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES l ER AND ER/HR I 

319 

4 FEB, 1971, 13 HRS ,, 19 MINS,, 60,000 SECS, G,M,T, USNM USFT I SEC 

DAYS, 16 HRS,, 59 MINS,, 59,999 SECS. G,E,T, RAGR ,334046872 934743+003 

RXYl 
RDXYZ 

• 26134101802966121 +000 
.32904960404540006+000 

• ll 71116333 6569576+000 
-,68198194286645532+000 

.21160520203905563-001 
- .51415816716302910+000 

SELENOCENTRIC 
XL 9,0004109+02 YL 
Rl 9,8896 720+0 2 DEC L 

SELENOGRAPHIC 
XS -7,6993236+02 

ALTS 5.0473700+0 1 
LT S -2,3748422-01 
LIN 1,6 56423 1+02 

TRALT 5, 1232346+01 

GEOCENT~IC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 7.4532361+04 y 
R 2,0690 13.3+05 DEC 

GEOGRAP.HIC 
XG -7,761567~+03 YG 
ALT 2.0545074+05 LAT 

EARTH-MOON PLANE 
XMP -6.6152623+02 YMP 
RMP 9,88q6722•02 OEMP 
XME -2.0890010+05 YME 

PLANETARY COORDINATES 
XM 7.3632321+04 YM 
RM 2,082 1858+05 DEM 

XSUN 5,6387885+07 YSUN 

4,0332537+02 ZL 
4.2258654+00 RAL 

6,16~5666+02 
-4.0979916+00 

7. 22 84673+01 
-2.2 191608+0 1 

9.5438919+00 

lS 
LONS 

L TE 
LAP 

APAL T 

1.7092758+05 z 
2,6794948+01 RA 

1 ,8630823+05 ZG 
2,67~7494+01 LON 

6,9570759+02 ZMP 
-1.00 13201+0 1 RAMP 

6,9570718+02 ZME 

1 , 7052426+05 ZM 
2.6867388+01 RAM 

-5.1585934•07 lsu~ 

SELENOCENTR I C OSCULATING ELEMENTS 
SMAS 9,7182742+02 ECCS 2.5260286-02 INCS 

VH S -2,2709527+03 PNMPS -l,4161 17 5+00 APMPS 
TAS - 1,3530988+02 EAS - 1 ,3428258+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,7421873-01 WY 
QX -9,0736356-0 l QY 

•••••• CSM 

5. 3781944-0 l 
2.3774305-0 1 

wz 
Ql 

7,2675425+01 DXL 
2,4138050+01 VL 

-7.0674052+01 
1.41 30 795+02 

-6.5671637+00 
1.4126716+02 
5.8641167+01 

oxs 
VRS 
LNE 

DR 

l ,9 126694+03 DYL 
5,3202343+03 PTHL 

3.3870463+03 DYS 
5,3357419+03 PTR 
6.5827714+00 OSMP 

-9.6225808+01 VT 

-3,9 641598+03 Oll 
-1.0363523+00 AZL 

3.9327684+03 ozs 
-1,0333393+00 AZR 

7,8774966-01 RSMP 
5.3346741+03 SEASV 

-2.9880497+0:, 
- 1.241\Jbt:lb+O.l 

- 1.2374;;2+03 
- 1. 035l3Ub+J2 

605839!'>48+ (,! 
2.0938!>4b+Ol 

9. 41 72479+04 
6,6440562+01 

DX - 1,1406502+03 DY -2,7063116+03 OZ -2,5166373+0> 
V 3,8676438+03 PTH -7,6188975+01 Al -l, 7775ob5+ 02 

9.4172477+04 
9,2391691+01 

DXG 8.2707610+04 DYG 5,1522272+02 DlG -2.5165734+03 
VE 6.2747494+04 PTE -2,6015168+00 AlE -9,0639391+01 

-1, 7195676+02 OXMP 
l,3441005+02 VMP 

- 1. 7195593+02 OXME 

9.4099604+04 DXM 
6,6645327+01 LOM 

-2,2366644+0 7 RAS 

l.4557455+02 RANS 
3.7490737-01 INMPS 

-1,3324644+02 SLRS 

3,9207926+03 OYMP 
5,3202344+03 PTMP 
3,7570856+03 GYME 

-3,0533 196+03 OYM 
9,2596454+01 VM 

-4, 2453544+01 LOS 

- 1,6 205 103+02 APFS 
l ,6578165+02 APQS 
9,7120725+02 PERS 

-8.2466248-0l PX. -3.6254302-01 PY 
3,4665483-01 SXO 0 .0000000 SYD 

3,4601300+03 DlMP 
-l,0363511+00 AlMP 

l,4832284+02 OZME 

l .2576482+03 DZM 
3.3358265+03 ARGM 
3,4349758+02 DES 

-5,2179733+01 RPS 
9.9637605 +02 TFPS 
l,9032746+00 MTAS 

-8,086439 1-01 PZ 
0.0000000 szo 

-9,0607671+02 
- 1 . 0014642+02 
-9.0607074•02 

4.720lii::4b+0 2 
7.519L995+01 

-l.6314337+1Jl 

9,4727877+02 
8.9704<r!>6+ 0 1 
3.6000UUU+Ol 

-4,4657840-DI 
o. 0000000 

I MOON REF, /PHASE 12- 11 
MEAN-OF - EPOCH 1971 4 FEB, 1971, 13 HRS , , 34 MINS., 60,COO SECS, G,M,T, USNM USFT I SoC 

,892500000000000+002 HRS, FROM LAUNCH DAYS, 17 HRS., 14 MINS., 59,999 SECS, G,E,T, RAGR ,337809139o77d<4+003 

RESTART COOROINATfS I ER ANO ER/HR I 

RXYl 
POXYl 

.25349660786532178+000 
-.395035387 16247518+000 

-.7 1566 534 14562 2136-00 1 -.100196 18425 289620+000 
-.74350576476607104+000 -.4012A009007357997+000 

SELENOCENTRIC 
XL 6,7302547+02 Yl 
Rl 9,7056361+02 OECL 

SELENOGR APHI C 
XS -8,1466755+01 

ALTS 3.2070076+01 
LTS -2.3717498-0 1 
LIN 1.6584470+02 

TRALT 3.2826743+01 

GEOCENTRIC 

YS 
LATS 

LN S 
LAN 

RPALT 

x 7.4052872+04 y 
R 2,06 19378+05 UEC 

GEDGRAPH IC 
XG 4. 1849019+03 YG 
ALT 2.047521 9+05 LAT 

EARTH-MOON Pl AN E 
XMP 5, 1295861+01 YMP 
RMP 9o7D56359+02 DEMP 
XME -2,D819152+05 YME 

PLANETARY COORDINATES 
XM 7,3179847+04 YM 
RM 2.082426 1+05 DEM 

XSUN 5.6398337+07 YSUN 

-2.4647036+02 ll 
-2.0626215+0 1 RAL 

9. 43539%+02 
-l .2637059+01 

7 .21 58091+01 
-2. 2320167+01 

9.0023422+00 

lS 
LONS 

l Tt 
LAP 

APAL T 

l.7046361+05 
2,;765905+0 1 RA 

l,85 80677+05 lG 
2.6768459+01 LON 

S, 39458A0+02 lMP 
- l,4212073+01 RAMP 

9,3945786+02 lME 

1.707100 8+05 lM 
2.6865492+01 RAM 

-5,1576478+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7161205+02 ECCS 2.5001608-02 INCS 

VHS -2.2414655+03 RNMPS -l.5395474+00 APMPS 
TAS -6,9051042+0 1 EAS -8,7584381+01 MAS 

SELENOCENTRIC UNIT VECT ORS 
WX - l,742 2169-01 WY 
QX -9.0601704-01 Qy 

•••••• 

5,3777219- 01 
2.4059419-01 

Wl 
Ql 

-3,4506900+02 OXL 
-1.5765303+01 VL 

-2. 123345 1+02 
9,4935978+0 1 

-6,5628531+00 
7.2676681+00 
5 .6751976•01 

oxs 
VRS 
LNE 

DR 

-2.296224 1+03 DYL 
5,4213547+03 PTHL 

5,4036398+03 DYS 
504365703+03 PTR 
6.5821286+00 CSMP 

- 1,38672 16+0 2 VT 

-4 ,3217797+03 OZL 
-l.46572 15+00 All 

1 ,975887 1+0 2 ozs 
-l,4616164+00 AZR 

7,6677132-01 RSMP 
5.4346014+03 SEASV 

9,3824182+04 
6,65 18686+01 

OX -5.3524254+ 03 DY - 3,0704969+03 Dl 
V 6,4460386+03 PTH -5 ,4655283+0 1 Al 

9,3824161•04 
8,8709751•01 

OXG 7.6530496+04 DYG -6.716B746+03 OlG 
VE 7,8839441+04 PTE -3.6239795+00 AlE 

-2,3828469+02 DXMP 
8,6674665+01 VMP 

-2,382842 1+02 DXME 

9,4169251+04 OXM 
6,6796196+01 LOM 

-2,2364744+07 RAS 

l. 4557761+02 RANS 
5,6826162-01 INMPS 

-8.61 18620+01 SLRS 

-8.2489267-0 1 PX 
3.4820613-01 sxo 

5,4045591+03 OYMP 
504213546+03 PTMP 
5.2409916+03 OYME 

-3,0562013+03 OYM 
6,8987056+01 VM 

-4.2443025+01 LOS 

- l ,6204926+02 APFS 
l.6578270+02 APOS 
9,7097514+02 PER S 

-4,2066842+02 DlMP 
- l.4657216+00 AlMP 
-3,7521405+03 OZME 

1. 2512828+03 DlM 
3.3354850+03 ARGM 
3, 3974783+ 0 2 DES 

-5,1976943+01 RPS 
9,9648665+02 TFPS 
l.9026420+00 MTAS 

-3,8571994-01 PY -8,0603185-01 Pl 
0.0000000 SYD 0.0000000 SlO 

-2 .332~2.t: 7+Q;j 
-1.1604774+02 

-5.6 19 3565+0; 
-9.64lt:.HO+Jl 

6,5714400+01 
6.423>779+01 

-1.8641370+0> 
6. 1267412+01 

-1.864140~+0,; 
-8.95874blt·Ol 

6. 975.;)25U•ul 
-8.961U042+0l 

6e975jL:2b+Ol 

4.6B3ti57b+ Uc:. 
7 .532•805+01 

- l.6311236+ 01 

q.467.H,2+J2 
8.970!>146+01 
3.6000000+Di 

-4.453.i.'t03~iJ.I. 

o.ooooouo 

(SM I MOCN REF, /PHASE 12- 12 
MEAN-OF-EPOCH 1971 4 FEB, 1971, 13 HRS,, 49 MINS,, 60,000 SECS, G,M,T, USNM 

RAGR 

USFT I StC 

, 695000000000000+002 HRS, FROM LAUNCH DAYS. 17 HRS ., 29 MINS., 59.999 secs. G.e.r. 

RESTART COORDINATES I ER AND ER/HR I 

RXYl 
RDXYl 

SELENOCENTRIC 

.82530168218654431-001 
-,69622467949233406+000 

-. 2128100296%1566 l+OOO -.15616240267016776+000 
-.31534153493685315+00 0 - .16263773707501651-001 

.341569406420906+00> 



XL 
Rl 

2.842284 1+02 YL 
9.5245798+02 DCCL 

SELENOGRAP HIC 
XS 6.545 1813+02 

ALTS 1 .3964461+01 
LTS -2.3686529-01 
LIN 1.6584506+02 

TRhl T 1.4723122+0 l 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 7.3011175+04 y 
R 2.0752239+05 DEC 

GEOGRAP HIC 
XG l.5468546+04 VG 
ALT 2.040808 1+05 LAT 

EARTH-~OON PLANE 
XMP 7.4549033+02 YMP 
RMP 9.5245 798+02 DEMP 
XME -2.C752154+0' YME 

PLANETARY COOROINATES 
XM 7.27269~7+04 YM 
RM 2.0826703+05 DEM 

XSUN 5.640878 7+07 YSUN 

-7.3290359+02 ll 
-3,4378538+01 RAL 

6.5728320+02 
-1.3122674+01 

7.2031508+01 
-2.2450 541+01 

8.9463806+00 

lS 
LONS 

LTE 
LAP 

APAL T 

1. 701 6204+ 05 
2.6841258+01 RA 

1.8451686+05 lG 
2.6843824+01 LON 

5.7333155+02 ZMP 
-9. 1038949+00 RAMP 

5. 7333078+02 lME 

1.70 69494+05 l M 
2.6903432+01 RAM 

-5. 1567021+07 lSUN 

SE LENOC ENTR IC OSCULATING ELEMENTS 
SMAS 9.7162086+02 ECCS 2,5668039-02 !NCS 

VHS -2.2 119451+03 RNMPS -1.6684283+00 APMPS 
TAS -4.0742961+01 EAS -3.9792 164+01 MAS 

SE LENOCENTR IC UNIT VECTORS 
WX -1. 7424090-0 1 WY 
Qx -9.0573791-01 av 

****** CSM 

5.3775038-01 
2.4117053-01 

wz 
Ql 

320 

-5.378 1293+02 DXL 
-6.8803 136+01 VL 

-2 .162429 5+02 
4.5120769+01 

-6.5584863+00 
1. 7700759+00 
5 .88 25562+01 

oxs 
VRS 
LNE 

DR 

-5.2094896+03 DYL 
5.5233649+03 PTHL 

3.9270459+03 DYS 
5.5382996+03 PTR 
6.5814535+00 OSMP 

-9.0753719+01 VT 

- 1.8329873+03 Dll 
-9.4146156-01 AZL 

-3.8701617+03 DZS 
-9.3892320-01 AZR 

7.8579357-01 RSMP 
5.5375560+03 SEASV 

-9.4536517+01 
-9.1832831+0 l 

5.224198<!+0< 
-8.4660892+01 

6.5569282+01 
6. 0384103+01 

9.3700548+04 
6.6777350+01 

DX -8.2685541+03 DY -5.8827447+02 DZ 3.7022121+0< 
V 8.2977175+03 PTH -2.2865 768+01 AZ 7.447~156+01 

9.370D542+04 
8.5207944+01 

OXG 7.4096785+04 OYG -1.0026011+04 DlG 3.7021,29+0<! 
VE 7.47 72935+04 PTE -2.47 13394+00 AZE -8.843 U048+0l 

-l.5070285+02 DXMP 
3.7562673+01 VMP 

-1.5070264+02 DXME 

9.4238360+04 DXM 
6.6947081+01 LOM 

-2.2360643+07 RAS 

l.45~7864+02 RANS 
6.360489 8- 01 INMPS 

-3.8850928+01 SLRS 

-8 .24 90282-0 l PX 
3.48 53335-01 sxo 

~.'.i6600:H+ U~ UYM., 
5.5233651+03 PTMP 
3.2025750+03 DYME 

-3.0590646+03 OYH 
8.5377674+01 VM 

-4.2432506+01 LOS 

- l.6 204673+02 APFS 
1. 65782 18+02 APOS 
9.7 098067+02 PERS 

-4.t~lUjbi+Uj OLM~ 

-9 .4146340- 01 AlMP 
-7.5821737+03 OlME 

1.2447128+03 DZM 
3.335 1440+03 ARGM 
3.3599809+02 DES 

-5.1933654+0 1 RPS 
9,9656044+02 TFPS 
l. 9026679+00 MTAS 

-3.8636618-01 PY -8.0787455-01 Pl 
0.0000000 SYD 0 .0000000 SZO 

J.. 05 1 l~IJ.+u ~ 
-7.903l68b+0 1 

1.0517'171+03 

4.647>773+02 
1. 54b4564+01 

- 1 .6308135+01 

9.466blt::b+U2 
8.970!>334+Ul 
3. 6000000+02 

-4.4503916-0l 
o. ooouoo o 

I MOON REF. /PHASE 12- 13 
MEAN-OF-EPOCH 1971 4 FEB. l 97 l, 14 HRS., 4 MINS., 60.000 SECS. c;.M.T. USNM USFT I StC 

,897500000000000+002 HRS, FROM LAUNCH CAYS, 17 HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .345329673103987+003 

RESTART COORDINATES I ER AND ER/HR I 

J<XYZ 
ROXYl 

-.14349226385971088+000 
- .799 95~04891259791+00 0 

-.20919000838785359+000 
.34448738902449173+000 

-.1C6061668639549,3+000 
• 393 5 3594 263996 2 16+000 

SELENOCENTRIC 
XL - 4.9417789+02 YL 
RL 9.4692248+02 DECL 

SE LEN CGRAPHIC 
XS 9.4105186+02 

AL TS 8.4289404+00 
LTS -2.3655590- 0 1 
LIN 1. 6584530+02 

TRALT 9.1876144+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 7.1779446+04 y 
R 2.0736273+05 DEC 

GEOGRAPHIC 
XG 2.02949 19+04 VG 
ALT 2.0392117+05 LAT 

EARTH-~CON PLANE 
XMP 9,2857 908+02 YMP 
RMP 9 .4692247+02 DEMP 
XM E -2,0736265+05 YME 

PLANETARY COORDINATES 
XM 7.2273624+04 YM 
RM 2.0829 12 3+05 OEM 

XSUN 5.6419235+07 VSUN 

-7.20436.49+02 lL 
-2.2689914+01 RAL 

- 1. 52486n•o1 
-4. 4b0356b+OO 

7.1904927+01 
-2.2589C09+0 1 

8.9226837+00 

lS 
LONS 

LTE 
LAP 

APA LT 

1. 7035838+05 l 
2.6938290+01 RA 

1.8298318+05 lG 
2.6940005+01 L O~ 

- 1 .8 14331 2+02 lMP 
2.3324146+00 RAMP 

- 1 .814339 7+0 2 ZME 

1.71078 82+05 lM 
2.692 1208+01 RAM 

-5.1557562+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7184557+02 ECCS 2,5917700-02 INC S 

VHS -2.2023376+01 RNMPS - 1.804 6 133+00 APMPS 
TAS 8.5349270+00 EAS 8.31727 37+00 MAS 

SELENOCENTRIC UNIT VECTORS 
wx -1.74235 13-j l •v 
QX -9.0324169-01 QY 

5.3775071-01 
2.4635113-01 

•••••• CSM I MCON REF. /PHASE 12- 14 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.900000000000000+002 HRS. FROM LAUNCH 

RESTART CODRDINATfS I ER ANO ER/HR I 

- 3.6526934+02 DXL 
-1.2444787+02 VL 

- 7. 3641498+01 
-4.57177?2+00 
-6. 5540835+00 
-1.6770189+02 

5.9298683+0 1 

DXS 
v~ s 
LNE 

OR 

- 4 .64992 59+03 DYL 
5.5555490+03 PTHL 

-3. 110 3609+02 DYS 
5.5703997+03 PTR 
6.5807461+00 OSMP 
2.0835256+01 VT 

2.0024035+03 DZL 
2 .1487974-01 All 

-5.4108954+03 DZS 
2.1430689-0 1 AZR 
7.8481499-01 RSMP 
5.5703607+03 SEASV 

2.287:>Vti3+03. 
-t:.339::S308+D l 

l. 286j9&4+03 
- 7.6589294+0 1 

6.54641113+01 
1. 350036 .. 0l 

9. 3941663+04 
6.7152176+01 

DX -7.7118355+03 DY 3.240 5416+03 Dl 2.748o3b7+03 
V 8.8050281+03 PTH B.0826077+00 Al 7.364.75J+Ol 

9.394166 1+04 
8.1622503+01 

DXG 7.2794582+04 CYG -1,0468860+04 DZG 2.7480449+03 
VE 7.3594862+04 PTE 9.6394575-01 Alf -8.808Hd•2+01 

3,8536972+01 DXMP 
-1.10556!9+01 VMP 

3.8538222+0 1 DX~f 

9.4306932+04 DXM 
6.7097980+01 LOM 

-2.2356542+07 RAS 

1.4 5 57874+02 RANS 
l.0 0 309R l+O O INMPS 
8.1024654+00 SLRS 

- 1. 0669 183+03 OYMP 
5.5555490+03 PTMP 

- 1. 2302065+03 CYME 

-3.0619096+03 DYM 
8.1768309+0 l VM 

-4.2421987+01 LOS 

-1.6204730+02 APFS 
1.6578248+02 APOS 
9.7119270+02 PERS 

-8.240D3~3-0l PX -3. 0 2 l t90 1-01 PY 
3.5137663-01 SXO 0.0000000 SYD 

-5.2832670+03 DZMP 
2.1487918- 01 AlMP 

-8.6140706+03 DZME 

1.2 38138 1+03 OlH 
3.3348037+03 ARGM 
3.3224834+02 DES 

-5.1566~59+01 RPS 
9.9703356 +02 TFPS 
1.9033280+00 MTAS 

1. 346't400+ Qj 
-7.59712 14+ 01 

1 .3464400•03 

4.6lll835+V2 
7. 5601)33 7+0 l 

-1.6305035+01 

9. 466:i75b+0£ 
8.9707162+01 
3.oOOOOOO+Ot 

-8 .0630966-0 1 PZ -4,4279582-01 
0.0000000 SlO C.0000000 

FEB. 1971, 14 HRS •• 19 MINS •• 60.000 secs. G.M.T. USNM USFT I ScC 

DAYS' 17 HR S. , 59 MINS •• 59.999 secs. G.E.T. RAGR .34908993990706d+J 0 3 

RXYZ 
RUXY l 

- • 2 70 7609640109449 3+000 
-. 159 61161072668360+00 0 

- .612126 274 757952 11-00 1 
.76441544644115905+000 

.172865485983183 53-001 

.532035536El886198+000 

SELENOCENTR IC 
XL - 9 .3248276+02 YL 
Rl 9 . 5 78~?49+02 DECL 

SELENGGR APH I C 
XS 5.75 15397+02 

AL TS l •9373968+0 1 
LT S -2.3624592-~l 
LIN 1.6584506+02 

TRAL T 2.0132629+01 

GEOCENT RIC 
7. 088 7400+04 

vs 
LAT S 

LNS 
LAN 

RPALT 

-2 .1o e 12 22+02 lL 
3.5633646+00 RAL 

-7.5651937+02 
7.1934272+00 
7 .1778346+01 

-2.2726285+01 
8. 93 94909+00 

1. 7105091+05 

lS 
LONS 

LTE 
LAP 

APAL T 

5.9533724+01 DXL 
-1.6726093+02 VL 

1.19943 61+02 
-5. 2755602+01 
-6. 5496444+00 

3. l 7~1068+01 
5.8712410+01 

9 .443449q+o1+ 

DXS 
VRS 
LNE 

DR 

ox 

-9.2 7775 20+02 CYL 
5.4925251+03 PTHL 

-4.3020844+ D3 DYS 
5.5075439+03 PTR 
6.5800072+00 DSMP 
1. 1749000+ 02 VT 

-3.9925115+03 DY 

4.4433214+03 OZL 
1.2257013+00 All 

-3.2342676+03 DZS 
1 .2223582+00 AlR 
7.8383731-0 1 RSMP 
5.5062906+03 SEASV 

5.6748802+03 oz 

3. 092:io:>o+03 
-5. 574Ub 2 o+U l 

1.1681711+03 
-1. 781U7 U:i+O l 

6.5339134+01 
-3.4259039+01 

3 • 550Utd2+03 

'I 

• 

L 



.. 

.. 

· .';... 

4 

~ 

L 

2,0784926+05 DEC 

GEOGRAPHI C 
XG 3.7 2 31704+ 04 VG 
ALT 2.04407 70+05 LAT 

EARTH-MOON PLANE 
XMP 4,6783085+02 YMP 
RMP 4,5 786749+0 2 OEMP 
XME -; .0784758+05 YME 

PLANETARY COORDINATES 
XM 7.1819882+04 YM 
RM 2 .0831540+05 OEM 

XSUN ~.h42Q~82+07 YSUN 

2 . 70 22558+01 RA 

l. 8137596+05 ZG 
2.7025131+01 LON 

-8. 1122124+02 ZMP 
1.21 37907+01 RAMP 

-8 .1122096+02 lME 

1 . 712 61 73 +05 ZM 
2,6938820+0 1 RAM 

-5, 1548102+07 ZSUN 

SELENOCENTRIC OSCULATING E(EM EN TS 
SMA S 9.7156084+02 ECCS 2.5614929-02 

VH S -2 .2209115+03 RNMPS - 1.9406 308+00 
TAS 5.785 1~29+01 EAS 5,6617064+01 

SELENOCENTR!C UNIT VEC TOR S 
WX -1. 742 3844-0 1 WY 
QX -9.0305325-0 1 QY 

•••••• CSM 

5. 3775283-01 
2.4673449-01 

l NC S 
APMPS 

MAS 

wz 
Ql 

6,7489766+01 

9.443449 1+04 
7. 6399 827+ 01 

321 

OXG 
VE 

2.0140643+02 OXMP 
-6.0027973+0! VMP 

2.0140624+02 OXME 

9.4374965+04 OXM 
6.7248895+01 LOM 

-2.2352439+07 RAS 

1 .4557853+02 RANS 
1.0300873+00 INMPS 
5. 53 91577+01 SLRS 

7,7940594+03 PTH 3.9156303+01 AZ 

7,J369l 44+ 04 DYG - 1.1679900+04 OZG 
7.6351369+04 PTE 3.6957908+00 AZE 

-4, 73 41624+ 03 OYMP 
5.4925251+03 PTMP 

-4.8973102+03 OVME 

-3.0647364+03 OYM 
7 . 8158957+01 VM 

-4.2411469+01 LOS 

- l.6 204705+02 APFS 
1.6578223+02 APOS 
9·7092331+02 PERS 

- 2,6897315+03 OZMP 
1.2257016+00 AlMP 

-6.02020lp+o~ OZME 

1.2315588+03 OZM 
3 . 3344640+03 ARGM 
3.2849859+02 DES 

-5. 1538944+01 RPS 
9,9644729+02 TFPS 
J , 9024916+00 MTAS 

-8.2490174-0 l PX -3.92 60124-0L PY -8,0619101 - 0l PZ 
3.5 159 189-0 1 SXO 0 . 0000000 SYO 0.0000000 SZO 

7 .5 873 203+0 1 

3.5501268+03 
-8, 88 906 39+01 

7 .2 172339+02 
-B.2539%0+01 
7. 217<33 7+ 02 

4. 5749770+02 
7.573b05 9+01 

- 1.6301933•01 

9,466743il+J2 
8 .9707 27.!+0L 
3.6000000+0 2 

-4,426Lo60-0l 
o.ooooovo 

I MOON REF. /PHA SE 12- 15 
MEAN-OF -E POCH 1971 4 FEB. 1971, 14 HRS., 34 MINS •• 60.000 secs. G.M.T. USNM USFT I Sec 

,902500000000000+002 HRS , FR OM LAUNCH DAYS, 18 HRS., 14 MINS., 59,999 SECS. G.E.T . RAGR .352850 206b50 14 9+)03 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.2 17 1226064477 2 1 58+000 
.55b4 7130 865 13 0450+000 

. 12879 547021006439+000 

.b6823107454982053+000 
. 12981559t25082o41+ 000 
.3 179996990710 8767+ 000 

SELENOCENTR!C 
XL - 7, 4775 582+0 2 YL 
RL 9, 7763190+02 DEC L 

SELENOGRAPH!C 
XS - 1.8114259+02 

ALTS 3.9138368+01 
LT S -2.3593639-0 1 
LIN J.6584710+02 

TRA LT 3.9897034+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 7.0bl 7968+04 y 
R 2.0865315+05 DEC 

GEOGRAPH re 
XG 4.8675103+04 VG 
ALT 2.0521 160+05 LAT 

EARTH-M OO N PLANE 
XMP - 3.115343 0+02 VMP 
RMP 9,7763190 +02 OEMP 
XME -2.08 65109+05 YME 

PLANETARY COORDINATES 
XM 7.1 36 572 4+04 YM 
RM 2.083395 6+0 5 OcM 

XSUN 5,644012 6+07 YSUN 

4.4356304+02 ZL 
2.72 133 61+0 1 RAL 

-9. 31 70844+02 
1. 38 632 15+01 
7 . 16 5 176 8+01 

-2.2848503+0 1 
9.0243530+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1 . 71887 22+05 l 
2,7050f43+0 1 RA 

I. 7934003+05 ZG 
2, 7052808+01 LON 

-8.9763808+02 ZMP 
1.361 4484+01 RAM P 

-8 .9763811+02 ZME 

J . 71443 66+05 ZM 
2.6956267+01 RAM 

-5,1538639+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 9,7161461+02 ECCS 2.558 15 14-02 !NC S 

VH S -2.2530 035+03 RNMPS -2,05905 99+ 00 APMPS 
TAS 1.0542807+02 EAS J.0401006+ 02 MAS 

SELENOCENTR!C UNIT VEC TOR S 
WX - l . 7426580-01 WY 
QX -9.02 28525-0 1 QY 

•••••• CSM 

5.3760279-01 
2 .4830928-0 1 

Wl 
Ql 

4.4707628+02 OXL 
J.4932391+0 2 VL 

2,3424527+02 
- 1 .0 100 2 18+02 
- 6.5451694+00 
- 1.4741170•02 

5.8735092+0 1 

9.4889537+04 
6.7665230+01 

9.4889537+04 
7 .48l5026+01 

oxs 
VPS 
LNE 

OP 

ox 
v 

OXG 
VE 

2.30 12266+0 2 OXMP 
-1.0913984+02 VMP 

2.3012496+ 02 OXME 

9.4442461+04 DXM 
6.7399822+01 LOM 

-2,2348336+07 RAS 

J, 455819 1+02 RANS 
1 . 1 586 750+00 l N~PS 
l · 0 258 795+ 02 SLRS 

3.2346035+03 DYL 
5.3820652+03 PTHL 

-5. 302 32 81+03 DYS 
5, 3973920+03 PTR 
6.5792358+00 DS MP 
l.3358831+02 VT 

3.8842300+03 OZL 
1.4222859+00 All 

9.6467405+02 ozs 
1 .4182458+00 AZR 
7 ,82858 71 - 01 RSMP 
5.3957385+03 SEASV 

L.670 5868+02 OY 5. 1092049+03 OZ 
5.6064684+03 PTH 7.1363566+01 AZ 

7 .89 91370+04 OYG - J,6476479+04 OZG 
8.07242°0+04 PTE 3.7733796+00 AZE 

- 5. 14 22 662+03 OYMP 
5,3820652+03 PTMP 

-5,3052733+03 CYHE 

-3.0675448+03 OYM 
7,4549619+01 VM 

-4,240 0951+ 01 LOS 

- 1. 62 04253+02 APF S 
l ,6 5782 24+02 APOS 
9, 7097872+02 PERS 

1. 5505334+03 OZMP 
1.4222 852+00 AZMP 

- 1 . 7796045+03 OZHE 

1.2249749+03 OZM 
3,3341248+03 ARGM 
3.2474884+02 DES 

-5.1423342+01 RP S 
9.9646997+02 TFP S 
1 , 9026495+00 MTAS 

-8,2493509- 01 PX -3. 9435095- 01 PY -8. 0574742 - 01 Pl 
3.5245388-01 SXC 0. 0000000 SYD 0.0000000 SZO 

l .848't364+0j 
-6.B 06 5bS:>+Ol 

2.9421169+0< 
-8. 7131000+01 

6.5214107+01 
- 7 .455>011+01 

2.3023042+03 , 
9,40Bou70+0l 

2 .302l l<;5+03 
-9.009092>+Jl 

-3.457907 ;+0 2 
-9.4 1 3tJ902+Q l 
-3.457907 3+02 

4. 538b57b•02 
7.587l753+Jl 

-l .629bs3 l+O l 

9.46759L3+0l 
8,9707&06+01 
3.6000000+ 02 

-4.4 18S046-0l 
o.oooooou 

I MOON REF, /PHASE 12- 16 
MEAN-OF-EPOCH 19 71 4 FEB. 1971 , 14 HR S., 49 MINS., 60.0CO SECS, G.M.T, USNM USFT I SEc 

, 90500 0000000000+002 HR S, FROM LAUNCH 3 DAYS , 1 8 HRS. , 29 MINS., 59.999 SECS. G.E. T, RAGR .356610473J93231+0U3 

RESTART COORD INATES ( EP ANO ER/HR I 

RXYZ 
ROXYZ 

- .2508 06 53051614146-001 
.89274628087910011+000 

. 23824553134944014+000 

.16318989887633667+000 

SELENOCENTR! C 
XL -8,6376101+01 Yl 
RL 9 .9320069+02 OECL 

SE LENCGR APH!C 
XS -8.2690280+ 02 

ALT S 5.471617 0+0 1 
LTS -2.35626 88- 01 
LIN l . b584508+02 

TR ALT 5,5474831+0 1 

GEOCENTRIC 

vs 
LAT S 

LN S 
LAN 

RPAL T 

7. 08247 71 .. 04 v 
2 .0926l 38+05 DEC 

GEOGRAPHIC 
XG 6,0505242+04 VG 
ALT 2.0581983+05 LAT 

EARTH-~OON PLANE 
XMP -8,9725146+02 YMP 
RMP 9 .9320969+0 2 DEMP 
XME -2.0926 09 5+05 YME 

PL ANETARY COORDINATES 

8.2050177+02 ZL 
3. 3R317 26+ 01 RAL 

-5. 124l644+02 
I. I 635560+0l 
7, J525 1B7+01 

-2. 29 48072+01 
9,4846878+00 

zs 
l ONS 

L TE 
LAP 

APAL T 

1.7244512 +05 l 
2.7018351+01 RA 

I. 7633088+05 ZG 
2.7020907+0l LON 

-4. 10 7 5294+ 02 ZM P 
o.nt8144+00 RAMP 

-4, 1075281+0 2 ZME 

5.5297516 +02 OXL 
9.6009524+01 VL 

2,0031633+02 
- 1.48 2142 7+02 
-b.540658 2+00 
- 1 .2590374+02 

5 . 8631119+01 

9.5062395+04 
6. 70 71598+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

9.5062393+04 OXG 
7 . 10611 27+ 01 VE 

1.1263801+02 OXMP 
-L.5540216+0 2 VHP 

1 . 12 63 819+02 OXH E 

. 16056499246469738+000 
-. 823939)6560613040- 001 

5.1892707+03 DYL 
5.2969518+03 PTHL 

- 2. 95 31580+03 DYS 
5.312 5266 +03 PTR 
6.5784330+00 OSHP 
6 .56 87119+01 VT 

2.1189357+03 OY 
3,0309128+03 PTH 

8.0115325+04 OYG 
8 03 783646+0 4 PTE 

-2. 330tl98+03 OYMP 
5,2969518+03 PTMP 

-2 .4929857+03 OVME 

9 ,4857472+02 OZL 
7.1053882- 01 All 

4.3571221+03 ozs 
7,0845588- 01 AZR 
7,8188019- 01 RSHP 
5.3121204+03 SEASV 

2.1669612+03 
5.5233328+01 

Ol 
Al 

-2 ,4520050+04 OZG 
1.7028961+00 AZE 

406165444+03 OZMP 
7.1053863-01 AZHP 
1.2867387+03 OZHE 

-4. 789 .H4 7+0.::: 
-9.67 2 bt>b 2+01 

- 7.1 92l't8b+0£ 
-9. 809l9°i'O+U l. 

6,50891 0b+Ol 
-4. B936J7b+Ol 

-2. 8698 914+0 I 
- 1.388 7<02+0< 

-2, 86998S.HO 1 
-9. 08907 04+01 

- l .1470o5l•O> 
-l .026HU+0 2 
-l . 1470b~2+0J 



XM 
RM 

XSUN 

,~; 

7.0911147+04 YM 
2.0836370+05 OEM 
5.645Q56q+07 YSUN 

l.7lb2462+05 lM 
2.697354q+Ql RAM 

-5.1529175+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7!H2H+02 ECCS 2.5286492-02 INCS 
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9.450941q+04 QXM 
6.7550766+01 LOM 

-2.2344233+07 RAS 

VH S -2.2780050+03 RNMPS -2.1653250+00 APMPS 
1 .4558390f02 RANS 
l.l703170 +DO INMPS 
l.49 92q4q+02 SLRS TA S 1. 5134262+02 EAS 1.5063984+02 MAS 

SELENCCENTRIC UNIT VECTORS 
WX -1.7441089-01 WY 
QX -9.0238316-0l QY 

5.3761560-01 
2.4801548-01 

•••••• CSM I MOON REF. /PHASE 12- 17 
MEAN-OF-EPOCH 1971 

wz 
QZ 

-8.2405474-01 PX 
3.5241017-01 sxo 

4 FEB. 1971, 15 HRS. t 

-3.0703350+03 OYM 
7.0940294+01 VM 

-4.23qQ434+0l LOS 

-1.6202613+02 APFS 
l.6577607+02 APOS 
9.7117136+02 PERS 

1;2183865+03 OZM 
3.3337863+03 ARGM 
3.2099909+02 DES 

-5.1426692+01 RPS 
9.9636600+02 TFPS 
l.903172q+oo MTAS 

-3.9406275-01 PY -8.0588943~01 PZ 
0.0000000 SYO 0.0000000 SZO 

4.5.02'1255+02 
7 .6007417+01 

- 1.6290726+01 

q.4721957+02 
8.9707Jb3+0l 
3.6000000+02 

-4.4187665-01 
o.ooouooo 

Ml NS •• 60.000 secs. G.M. T. USNM USFT I SEC 

• 907500000000000 +002 HRS . FROM LAUNCH DAYS, 18 HRS., 44 MINS., 59,99q SECS. G.E.T • PAGR .370740l36Jll808+000 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
ROXY l 

.18282620254456418+000 

.68176584108440043+000 
.2031q8594642506 17+ooo 

-.4279q1zo1qo529543+000 

SE L ENOCENTP IC 
XL r..zqb4 l29+02 YL 
RL G.9519787+02 OECL 

SELE~CGRAPHIC 
XS -9.6918176+02 

AL TS 5.6704343+0 1 
LT S -2,3531706-01 
LIN l.6583%1+02 

TRALl 5 .74630 13+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 7.1065803+04 y 
R 2.0932445+05 DEC 

GEOGRAPHIC 
XG 7.2200521+04 VG 
ALT 2.0588288+05 LAT 

EARTH-~OON PLANE 
XMP -q.3636669+02 YMP 
RMP G.95 19787+02 OEMP 
XME -2.0932417+05 YME 

PLANFTAPY COORDINATES 
XM 7.0456162+04 YM 
RM 2.08387& 1+05 DEM 

XSUN 5.6461009+07 YSUN 

6.9900245+02 ZL 
1.6931125+01 RAL 

2. 211-7039+02 
2.5546903+00 
7, 13q8608+01 

-2. 3068791+01 
9.6oq48q4+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.7250440+05 z 
2.6q592 73+01 RA 

1. 7204081+05 lG 
2,6961824+01 · LON 

3.2Rql496+02 ZMP 
-4,2545q51+00 RAMP 

3. 2891431+02 ZME 

l.7le0460+05 ZM 
2.6990666+01 RAM 

-5.15 197 09+07 ZSUN 

SELENCCEN TRIC OSCULATING ELEMENTS 
SMAS q,7184078+0 2 eccs 2.520620 7-02 INC S 

VHS -2.2811294+03 PNMPS -2.2967491+00 APMPS 
TAS - 1 ,62887 10+0 2 EAS - l.62456 &6+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l.7452516-01 WY 
QX -q,0725742-0 l CY 

•••••* CSM 

5. 3762837-01 
2.3777541-01 

wz 
QZ 

3.22e7335+02 OXL 
4.80 2097 0+01 VL 

4.4358940+01 
l .6711696+02 

-6.5361110+00 
1.58 01229+02 
5.8602303+01 

9.4698712+04 
6.7604365+01 

9.4898710+04 
6. 7 233624+0 1 

oxs 
v• s 
LNE 

DR 

DX 
v 

DXG 
VE 

-7.3832208+01 OXMP 
l.60~4529+02 VMP 

-7.3830646+01 DXME 

9.4575839+04 DXM 
6.7701722+01 LOM 

-2.2340128+07 RAS 

1.4 558061+02 RANS 
4. 5232927-01 I NMPS 

-1.6202 154+0 2 SLRS 

-B.2492224-01 PX 
3.46ql033-0l sxo 

, 9 37 51330 G03 %5 542-00 l 
-.4231777811&301363+000 

3.9629037+03 DYL 
5.2862572+03 PTHL 

l.1 3 13290+03 DYS 
5.3018644+03 PTR 
6 .5 775980+00 CSMP 

-4.01 75240+01 VT 

-2.48702 18+0 3 DZ L 
-4.3544882-0l AZL 

5.0208076+03 DZS 
-4.3416684-01 AlR 

7.8090178-0 1 RSMP 
5.3017121+03 SEASV 

8.0979688+02 DY -1.2760282+03 
2.5442089+03 PHI -4.0790124+01 

oz 
AZ 

7.7108902+04 DYG -3,3272 176+04 DlG 
8.4005201+04 PTE - l.1337572+00 AZE 

l. 82 75858+0 3 DYMP 
5.2862572+03 PTMP 
l.6648614+03 DYME 

-3.0731068+03 OYM 
6. 7330981+01 VM 

-4.2379917+01 LOS 

- l.6201 551+02 APFS 
1.6576929+02 APOS 
9. 712 2329+02 PE RS 

4.8038529+03 OZMP 
-4.354484 1-01 AZHP 

l.4743786+03 DZHE 

l.2117935+03 OZM 
3.3334484+03 ARGM 
3.1724934+02 DES 

-5.2140075+01 RPS 
9.96337 18+02 TFPS 
1.9033 139+00 MTAS 

-2.459ll07o+03 
-1.1nno5+02 

-1.273323'+03 
-1. 0389085+02 

6.496'tl40 ... 0l 
-5.7231392•..:~u 

-2.0132095+03 
-1.371966!+0<: 

-2.0l3<0G3+03 
-9.0964093+01 

- 1 .2358978+03 
- 1. 035\1237+02 
-1.2358978+03 

4.4651/1311+:>2:. 
7.61430~1+;.)l 

- l .629i:o25+0 1 

9.473443 7+0 £ 
9 .1600005+01 
3. 6000000+0 2 

-3.8265506-01 PY -8.0896 141-01 PZ -4.4626955-01 
0.0000000 SYD 0 .0000000 SZO O. 0000000 

I MOON REF. /PHASE 12- 1 8 
MEAN-OF-EPOCH 1971 4 FEB . 1971, 1 5 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

.91000000000C000+002 HRS. FROM LAUNCH DAYS, 18 HRS., 59 MINS., 59.999 SECS. G.E.T. PAGR .4131006879;9305+001 

RESTART COORDINATES l ER AND ER/HR I 

RXYl 
RDXYZ 

.280D415B509503C05+000 

.4~574426893743525-001 

.45650306792603391-001 
-.765q9766138480032+000 

SE LENOCENTRlC 
XL q.6444460+1)2 Yl 
RL 9.8244074+02 DESL 

SELENOGRAPHI C 
XS -~.233630 1+02 

ALT S 4.3q472 17+0l 
LT S -2.3500725-0 1 
LIN l.6584004+02 

TRALT 4.4705887+01 

GEOC ENTRIC 

vs 
LATS 

LN S 
LA N 

RPALT 

x 
• 

7.()965211+()4 y 
2.0882135+05 DEC 

GEOGRAPHIC 

i. 5721663+02 lL -1.0 1 5843 1+02 DXL 
-5 .9349880+0 0 RAL 9 . 2584qs3+00 VL 

R.l9RR461+02 
-b.oao424q+oo 

7 .1272030+01 
-2.3204053+01 
9.2431412+00 

l.7214061+05 

ZS 
LON S 

LH 
LAP 

APAL T 

2.69 1Qll0+0l RA 

- 1.3 6094 80+02 
1.2 255 161+02 

-6 .5 315279+00 
5.7708633+01 
5. 8814751 +O l 

9.4540 137+04 
6.7596048+01 

DXS 
VRS 
LNE 

OR 

ox 
v 

- • 294 96 594 f 224126 58-00 l 
-.50970091850043318+000 

2.e81U51+02 DYL 
5.3559118+03 PTHL 

4.5000251+03 DYS 
5. 3713150+03 PTR 
6.5767317+00 OSMP 

-1. 2329098+02 VT 

-4.4525 185+03 OZL 
- 1.3190432+00 AZL 

2.~987920+03 DlS 
-l.3152595+0C AZR 

7.79q 2385-0 l RSMP 
5. 3608q98+03 SEASV 

-2.787698q+03 DY -3.2473224+03 
4.9664526+03 PTH -7.3627555+01 

oz 
Al 

XG R.3 181385+04 VG 
ALT 2.r537978+05 LAT 

l.6658ltt4+05 ZG 
2 .692 16 65+0 1 LON 

9.45tt0134+0 4 
6.3"tb504l+Ol 

OXG 7.0794056 +04 DYG -3.98938q0+04 OZG 
Vf 8.l29G877+04 PTE -3.36009 74+00 AZE 

EARTH- - CON PLANE 
XMP -4.0754 ll 6+02 YMP 
RMP q.0244073+02 DEMP 
XME -2.088 1944+05 Y~E 

PLANETARY COORDINATES 
XM 7.0000767+04 YM 
KM 2.0F4 ll90+05 OEM 

XSUN 5.64 7144 8+07 YSUN 

B.b757358+02 ZMP 
- 1.2667603+01 RAMP 

8.6 757 26q+ 02 lME 

l.71983 61+05 ZM 
2. 700'16 21+ 01 RAH 

-5.1510242+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7 176383+0 2 eccs 2.5506003-02 INCS 

VHS -2.2604480+03 RNMPS -Z.4296136+00 APMPS 
TAS - 1.1 682815+02 EAS - 1.1551627+02 HAS 

SELENOC ENTk lC UNIT VECTORS 
WX -l.7452773-01 WY 
QX - 9 .1050843- 01 QY 

5.3761850-01 
2. 3082491-01 

wz 
QZ 

-2.1544393+02 DXMP 
l.1516171+02 VMP 

-2.15442Gl+02 DXHE 

9.4641721+04 DXH 
6.7852693+01 LOM 

-2.2336023+07 RAS 

l.45 58121+02 RANS 
-3.6717389-02 INMPS 
- 1 . 1419742+02 SLRS 

-8.24~28 14-01 PX 
3.4306589-0l sxo 

4.~228835+03 OYMP 
5.355qll8+03 PTMP 
4.7603011+03 OYME 

-3.0758604+03 DYM 
6.3721685+01 VH 

-4.236G40 l+Ol LOS 

-l.62014q5+02 APFS 
l.6576q39+02 APOS 
q.7113161+02 PERS 

2.0319073+03 DZMP 
- 1.3190432+00 AZHP 
-1.2q72363+03 OZME 

1.2051961+03 OZM 
3.3331111+03 ARGM 
3.1349q59+02 DES 

- 5.2631354+01 RPS 
9.9654963+02 TFPS 
l.9030879+00 MTAS 

-3. 7485253- 01 PY -8.1097853-01 PZ 
0.0000000 SYD 0.0000000 SZO 

-2.%2Hl0+03 
-1.2390554+02 

-l .0547ll$4t+V3 
- I .Ql6330l+O<e 

6.4839200+0 1 
3. 8307498+J l 

-2.5 19770 0+03 
l.068bl38+ 0<: 

-2.5 190977+0 3 
-9. 028ob't5+0l 

-~ .677o93o+02 
-9.6537o9d+Ol 
-5.6 77o9j7+0 l 

4.429o24~+J2 

7.627•657+ 01 
- l .6289:>20+0 l 

9.469780<+02 
9. l6QJ6&7+0l 
3. 6000000+02 

-4.492208£-0 l 
0. OOOcOJu 

... 

... 

L 



,. 

( 

<. . 

... 

\_ 

\__; 

323 

...... CSM I HOON REF, / PHASE 12- 19 
HEAN-OF-EPOCH 1971 FEB. 1971. 15 HRS • • 34 MINS .. 60 . 000 secs . G.H.T. USNH USFT I StC 

,912500000000000+002 HRS, FROM LAUNCH OAV S, 19 HRS •• 14 MINS •• 59.999 secs. G.E.T , RAGR . 789127362l47428+001 

RESTART COORDINATES I ER AND ER/HR I 

RXYl 
ROXYl 

.2020101•850010557+000 
-. 64466749597939185+000 

-.1393 79 22 111942355+000 - .133 57880547386659+000 
-. 62801150217539183+000 - .27283649!12256624+000 

SELENOCENTRIC 
XL 6.9591633+02 YL 
RL 9,6246838+02 DECL 

SELENOGRAPHIC 
xs 2,4757600+02 

ALTS 2,3974848+01 
LTS -2, 3469744-0 1 
LIN 1 .6584 183+02 

TRALT 2,4733 521+0 1 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 7.0240879+04 y 
R 2.0806455+05 DEC 

GEOGRAPHIC 
xG 9,3146525+04 YG 
ALT 2.0462299+05 LAT 

EARTH-~OON PLAN ~ 
XMP 3, 7330894+02 YHP 
RMP 9,6246838+02 OEMP 
XME -2.0806266+05 YME 

PLANETARY COORDINATES 
XM 6,9544964+04 VM 
RH 2,0843597+05 DEM 

XSUN 5,6481885+07 VSUN 

- 4,8001277+0 2 ZL 
-2,8553277+01 RAL 

9,0034904+02 
-1.4027324+01 

7 . 11 45452+ 01 
-2. 3330345+01 

8 ,8451 996+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.7168161+05 l 
2,6934404+01 RA 

1, 60412 22+ 05 ZG 
2 ,69369 69+01 LON 

8, 5893998+02 ZMP 
- 1 ,3325269+01 ~AMP 

8 . 5893947+02 ZME 

1.7216162+05 ZM 
2,7024409+01 RAM 

- 5 . 1500 773+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9, 715 423 1+02 eccs 2,5693404-02 INCS 

VHS -2.2284566+03 RNMPS -2.5519760+00 APMPS 
TAS -7,0062479+0 1 EAS -6,8684338+0 1 MAS 

-4,60 03653+02 OXL 
-3 ,45 962 19+01 VL 

-2.332875 1+02 
7 ,462493 0+01 

-6. 5 269090+00 
-2.4 221889+01 
5,8 7696 53+01 

9 .42470 26+ 0 4 
6. 7748834+01 

oxs 
VRS 
LNE 

DR 

OX 
~ 

-3, 7472619+03 OVL 
5,4665217+03 PTHL 

5·2353623+03 DVS 
5.481610 5+ 0 3 PTR 
6.5758329+00 OSHP 

- 1.3085111+02 VT 

- 3 . 6504455+03 DZL 
-1,3716094+00 All 

- 1.6177762+03 ozs 
-1.3678332+00 AZR 

7 , 7894504- 01 RSMP 
5, 4 800485+03 SEASV 

-6, 8258574+03 av - 2.4518512•03 
7,3429270+03 PTH -4,1305115+01 

oz 
AZ 

9 .42 47024+04 
5,9857559+01 

OXG 6.3977184 +04 DYG -4,2762584+04 DZG 
VE 7.6961248+04 PTE -3,6107022+00 AZE 

-2,2 182867+02 OXMP 
606509469+01 VMP 

-2,2 182694+02 OXME 

9,4707063+04 DXM 
6,8003675+01 LOM 

-2.2331917+07 RAS 

l ,4558 395+0 2 RANS 
4, 11 95005 - 01 INMPS 

-6, 73 12919+0 1 SLRS 

4,9860273+03 DYMP 
5,4665217+03 PTMP 
4,8235872+03 DVHE 

-3, 0785956+03 OYM 
6.0112401+01 VM 

-4, 2358884+01 LOS 

-1,6201186+02 APFS 
1 · 657 696 5+02 APOS 
9,7090088+02 PERS 

- 2.1851922+03 DZMP 
- 1 , 3716094+00 AZMP 
-5,5140056+03 DZME 

1 , 1985943+03 OZM 
3.3327744+03 ARGM 
3 . 097498 4+02 DES 

-5 .2192966+01 RPS 
9 .9650453+02 TFPS 
1 ,9024371+00 MTA S 

- l.5859J.80+03 
-1.1008478+0< 

- 1. 4 777111+0 2 
-9. 19 h643+0l 

6.471'+.::'il+Ol 
7, 5783936+ 01 

- 1 . 14659'<0+0.\ 
7 . 768496 l+J l 

-1.1466279+03 
-0. 912<J.e2+0J. 

4.9731939•0< 
-8.496 0lb9 +0 l 

4,9731941+02 

4 . 393.1560+02 
7 .6414234+0 1 

-1.628641 7+ 01 

9.4658008•02 
9.160:;718+01 
3. 600oooo+u2 

SELENOCENTRIC UNIT VECTOR S 
WX - !,7454451-0l WY 
QX -9, 0763161-01 QV 

5, 3757147-0 1 
2. 36 98999-0 1 

wz 
Ql 

-8,2495524-01 PX - 3 , 8175782"01 PY - 8,0922965-01 Pl -4,465>156-01 
3.4646870-01 SXO 0 .0 000000 SVO 0 , 0000000 SZD 0.0000000 

••**** CSM I MOON REF , /PHASE 12• 20 
MEAN-O F- EPOCH 1971 FEB. 1971, 15 HRS.' 49 MINS •• 60,000 se cs. G.M.T. USNM USFT I SEC 

,915000000000000+002 HRS , FROM LAUNCH DAY S, 19 HRS ., 29 MINS., 59,999 secs. G.E.T. RAGR ,116515403655555+002 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
RDXVZ 

-.83730242559838432-002 -.231 3647764977969 0+000 
-,939 0947 5435344 114+000 -.589829034767261 52-00 1 

SELENDCENTRIC 
XL - 2.8836139+01 Yl 
RL 9 ,4816714+02 DECL 

- 7,9b8049 1+02 ZL -5 ,1311927+02 OXL 
->.27 63295+0 1 RAL -9, 20726 14+01 Vl 

SELENCGRAPHIC 
XS 8 ,49 10 954+02 

ALTS 9,6 736 348+00 
LTS -2.34387 79-0 1 
LIN 1,6584 191 +02 

TR ALT 1 .0432297+01 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

RPALT 

x 6,9059022+04 y 
R 2. 0755866+05 DE C 

GEOGRAPHIC 
XG !. 0228 130+05 VG 
ALT 2,04 1171 0+05 LAT 

EARTH-~OON PLANE 
XMP 9,0157251+02 YMP 
RMP 9,4 816716+0 2 DEMP 
XME -2 . 0755 845+05 VME 

PLANETARY COORDINATE S 
XM 6, 9088 759+04 YM 
RM 2 .0846002+05 DEM 

XSUN 5.6492320+07 YSUN 

3.8429385+02 
- 1 .0587833+0 1 

7.1018875+01 
-2. 3465860•0! 
8.8598404+00 

I . 7154187+05 
2,7009013+01 

ZS 
LONS 
LH 
LAP 

APAL T 

l 
RA 

1,5405979+05 ZG 
2, 7011590+01 LON 

2.8185975+02 ZMP 
-4, 9683405+0 0 RAMP 

2,8 185853+02 ZME 

1 . 72338 67+05 ZM 
2,70 4 1034+01 RAM 

-5, 1491302+07 ZS UN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,7176107+02 ECCS 2.5897674- 02 INC S 

VHS -2,2045888+03 RNMPS -2 .6856706+00 APMP S 
TAS -2,0883890+01 EAS - 2 , 0361166+01 MAS 

- 1.742 187 2+02 
2.4350 772+01 

-6,5222546+00 
- 1 . 166899 1+01 

5.9 19252 8+01 

9,4258748+04 
6, 8071097+0 I 

9. 42 58750+04 
5,64 1955 7+01 

oxs 
VRS 
LNE 

DR 

OX 
v 

DXG 
VE 

- 8,2116272+01 DXMP 
1 , 7 360876+01 VMP 

-8, 2116343+01 OXME 

9,4 771866+0 4 OXM 
608154670+01 LOM 

-2 ,2327810+07 RAS 

1. 4 5 58421+02 RANS 
2,5545377- 01 INMPS 

-1.9844888+01 SLRS 

-. 148992210657402 5 1+000 
.16026501179084891+000 

- 5 ,45 86807+03 DYL 
5.5482042+03 PTHL 

2.3704569+03 DYS 
5,5630731+03 PTR 
6,5749021+00 DSMP 

-5,0008252+01 VT 

- 3.42S5021+02 OZL 
-5, 1643732- 01 AZL 

-4.9507401+03 ozs 
- 5 , 1505712- 01 AZR 

7 , 7796641 - 01 RSMP 
5.5628482+03 SEASV 

- 8,5399932+03 DV 804913789+02 DZ 
AZ 8 ,6903347+03 PTH - 1 , 0064956+01 

6,0067879+04 DYG -4 .2762145+04 DZG 
7 , 3747006+04 PTE - 1,1799650+00 AZE 

1,6690629+03 DYMP 
5.5482042+03 PTMP 
1 ,506 7656+03 DYME 

-3,0813125+03 OYM 
5.6503129+01 VM 

-4,2348368+0! LOS 

-1,6201115+02 APFS 
1.6576947+02 APOS 
9,7110930+02 PERS 

-5, 1338649+03 OZMP 
-5. 1643746- 01 AZMP 
-8,462 3488+03 DZME 

1.1919881+03 DZM 
3.3324384+03 ARGM 
3.0600009+02 DES 

-5,2350534+0! RPS 
9 .9692741+02 TFPS 
1,9030797+00 MTAS 

SELENOCENTRIC UNIT VECTOR S 
WX - 1,7455007- 01 WY 
Qx -9,0868145-01 QY 

5,3756580-01 
2.3475381-01 

wz 
Ql 

-8.2495776-0l PX -3, 7924963-01 PY - 8,0988496- 01 PZ 
3,4523110- 01 sxo 0 . 0000000 SYD 0.0000000 szo 

****** CSM 

9.3157323+u; 
-7. 8820843+0 I 

9, 0492451+02 
-8. 05718 84+01 

6.4589412+01 
4.247o 3-b5 .. 0l 

1 . 367<608 +03 
7.4346134+01 

1.367"384+03 
- 8 .8205555•0 1 

1 .2807146+03 
-7, 664bl4 l +Ol 

1.2001141+u> 

4,356b 756+0.i: 
J ,65497ij 2+01 

- l ,628Hll+O l 

9.465~47t:+il .i: 

9 . 1604900•.Jl 
3.6000000+02 

-4,474997ij- Ol 
0.0000000 

I MOON PEF. /PHASE 12- 21 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 16 HRS., 4 MINS •• 60.000 secs . G.M.T , USNM USFT I s~c 

,9 1750 0000000000 +002 HRS, FROM LAUNCH DAYS , 19 HRS •• 44 MINS •• 59.999 secs . G.E.T. 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

SELENOCENTRIC 

-.2 124 8762889543 454+000 
-,5928 6001838972086+000 

-.1643 0878939869190+000 
,56 175613449645405+000 

-. 62109038424949930- 001 
.49 14998 0670179764+000 

RAGA . 15411 807!0ij63o8+002 



XL 
Rl 

-7.3179327+02 YL 
9.4946381+02 DECL 

SE LENGGRAPHIC 
XS B.63 13510+02 

ALT S l.0970276+01 
LTS -2.3407785-0 1 
LIN 1.6584181+02 

TRAL T 1.172895!+0 l 

GEDCENTR IC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6.7900358+04 y 
R 2.0767821+05 DEC 

GEOGRAPHIC 
XG 1.1115494+05 YG 
ALT 2.0423667+05 LAT 

EARTH-~OON PLANE 
XMP 8.0644347+02 YMP 
RMP ~.4946381+02 OEMP 
XME -2.0767761+05 YME 

PLANEHRY COORO !NAT ES 
XM 6.8632151+04 YM 
PM 2.0848465+05 DEM 

XSUN 5.6502753+07 YSUN 

-5.6586855+02 ZL 
-1.3019603+0 1 RAL 

-3.9555178+02 
2.5657890-01 
7 .0892299+01 

-2.3603551+0 1 
8.8746948+00 

ZS 
LONS 

LT E 
LAP 

APA LT 

1 . 7194887+05 
2.7104799+01 RA 

1. 4 772 085+05 ZG 
2.7107380+01 LON 

-4.8809146+02 ZMP 
6.86<6237+00 RAMP 

-4.880922 1+02 ZME 

1.7251474+05 ZM 
2.7057494+0 1 RAM 

-5. 1 461830+07 ZSUN 

SE LENO~ENTR!C OSCULATING ELEMENTS 
SMAS 9.7 175172+02 ECCS 2.58 7 3015-02 

VHS -2.2067209+03 RNMPS -2.82159 74+00 
TAS 2.82604 90+ 0 1 . EAS 2.7566349+01 

SE LENOCEN TR!C UNIT VECTORS 
WX -1.7455054-01 WY 
QX -9.0466182-01 QY 

5.3756762-0 1 
2.432 17 32-01 

****** CSM I MOON REF. /PHASE 12- 22 
MEAN-OF-EPOCH 1971 

l NC S 
APMPS 

MAS 

wz 
QZ 

.920000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES t ER AND ER/HR l 

32~ 

-2.1389940+02 OXL 
-1.4228655+02 VL 

4.2518237+00 
-2.4620722+0 1 
-6 .5175641+00 
-2. 7710250+0 I 

5.9158966+01 

oxs 
VRS 
LN E 

DR 

-3.446 1203+03 DYL 
5.5407763+03 PTHL 

-2.1896721+03 DYS 
5.55566 57+03 PTR 
6.5739403+00 OSMP 
6.6359436+01 VT 

3.2653227+03 OZL 
6·8622 182-01 All 

-4.9228104+03 DZS 
6.8438353-01 AZR 
7.7698808-01 RSMP 
5.5552693+03 SEASV 

2. 8569433+03 
-5. 78570<8+01 

l • 355<477+03 
- 7. 5882B0l+Jl 

6.44645bl+Ol 
-5. 5139750+0 0 

9.4622232+04 
6 .8451585+01 

DX - 6.53013 14+03 DY 4.4507002+03 OZ 3.2889917+0, 
V 8.5597203+03 PTH 2.0863598+01 Al 7.4522616+01 

9.4622234+04 
5. 3039778+01 

OXG 6.0 339240+04 OYG -4.3224166+04 OZG 3.2889991+03 
VE 7.4 296502+04 PTE 2.3516660+00 AZE -8.835<453+Jl 

1.1356584+02 DXMP 
-3 .1183982+0 l VMP 
1.1356685+02 DXME 

9.4836132+04 OXM 
6.8305676+01 LOM 

-2.2323703+07 RAS 

!.4 558408 +0 2 RANS 
"·5469401-01 l NMPS 
2.6880323+0! SLRS 

-8 •2495648-01 PX 
3.4990327-01 sxo 

-2.8670926+03 DYMP 
5.5407764+03 PTMP 

-3.0292469+03 CYME 

-3.084011 1+03 OVM 
5.2893869+0! VM 

-4.2337852+01 LUS 

- J.6201116+02 APFS 
J.6576938+02 APOS 
9.7110118+02 PERS 

-4.5875086+03 OZMP 
6.6622272-0 1 AZMP 

-7.9156636+03 DZME 

1.1853775+03 DZM 
3.332 1029+03 ARGM 
3.0225034+02 DES 

-5.1750815+01 RPS 
9.9689384+02 TFPS 
1.9030523+00 MTAS 

-3.8874036-01 PY -8.0738242-01 Pl 
0.0000000 SYO 0.0000000 SZO 

l.1978094+0~ 
-7. 7507"13+01 

l . 19780<i"t+03 

4. 3204"39+0£ 
7 .668>J0l+J l 

- ! .626Ul07+0J 

9.4660957+02 
9. 1607903+01 
3.6000000+02 

-4.4386318-01 
o. ooooouo 

FEB. 1971, 16 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 19 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR . 191720 738ol7l&O+J02 

RXYZ 
ROXYZ 

-.27157528 716 1346 12+000 
.14241214464872083+000 

.!5718653709701689-001 

. 78989917562153590+000 
.67704446606617625-001 
.48457378827453517+000 

SELENOCENTR!C 
XL -9.3528724+02 Yl 
Rl 9.6543294 +02 DECL 

SELENOGRAPH!C 
XS 2.8196458+02 

ALTS 2.6939409+01 
LT S -2.3376821-01 
LIN 1.0584240+02 

TR ALT 2.7698074+01 

GEOCENTR re 

YS 
LATS 

LNS 
LAN 

RPALT 

o. 7 239857+0'+ y 
2.0835539+05 DEC 

GEOGRAPHIC 
XG l . 2024071+05 VG 
ALT 2.0491386+05 LA T 

EARTH-~OON PLANE 
XMp l. 5484864+02 YMP 
RMP 9.6543294+02 OEMP 
XME -2.0835321+05 YME 

PLANEHRY COORD INAT ES 
XM 6.8 175145+04 YM 
RM 2.08508 06+05 OEM 

XSUN 5.6513184+07 YSUN 

5.4133998+0 1 Zl 
l.3 976l'6 0+01 RAL 

-9.0553285+02 
1.0773361+01 
7 .0765723+01 

-2. 3738489+01 
8. 82 70645+00 

ZS 
LONS 

LTE 
LAP 

A PAL T 

1 .7274396+05 z 
2.7167295+01 RA 

1. 4108099+05 ZG 
2.7169872+01 LON 

-9.2424675+02 ZMP 
1.3908149+0! RAMP 

-9.2424 702+02 ZME 

l.72t8983+Q5 ZM 
2.7073788+0! RAM 

-5.1472355+07 ZSUN 

SE LEN OCEN TR!C OSC ULATING ELEMENTS 
SMAS 9.715207 1+02 ECCS 2.5690419-02 ! NCS 

VHS -2.2333489+03 RNMPS -2.9537437+00 APMPS 
TA S 7 . 7314646+01 EAS 7.5882402+01 MAS 

SE LEN OCEN TR!C UNIT VECTORS 
WX -l.7455233-01 WY 
OX -9.0645000-0 1 QY 

5.3755518-01 
2.3946540-01 

t •* ••• C SM I MOCN ~EF. /PHASE 12- 23 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.922500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES t ER ANO ER /HR l 

2.3316961+02 OXL 
J.7668744+0 2 VL 

1.8046316+02 
-7.2704469+01 
-6.5 12837 8+0C 

R.0584589+01 
5.8744583+01 

oxs 
VRS 
LNE 

OR 

8.2779977+02 DYL 
5.4498058+03 PTHL 

-5.1578774+03 CVS 
5.4649414+03 PTR 
6.~729465+00 OSMP 
1.3578 181 +02 VT 

9.5133027+04 
6.8731733+0 1 

DX -2.25889 16+03 DY 
V 6. 9q48966 +03 PTH 

9.5133021+04 
4.9559659+01 

DXG 6.2271143+04 OYG 
VE . 7.8135287+04 PTE 

2.3205736+02 OXMP 
-B.0488976+0! VMP 

2.3205 782+02 OXME 

Q.49g9951+04 OXM 
6.8456697+01 LDM 

-2.2319595+07 RAS 

!. 4558486 +0 2 RANS 
5.9164122-01 I NMPS 
7.4454906+0! SLR S 

-5.3553573+03 OYMP 
5.44980 57+03 PTMP 

-5.5173681+03 CYME 

- 3 .O 8669 14+0 3 OYM 
4.9 284622+01 VM 

-4.2327337+0 1 LO S 

- 1.6201060+02 APFS 
l.6 576959+02 APOS 
9. 7087947+02 PERS 

-8.2496420-01 PX -3.P4 53022-0l PY 
3.4 7'133 76-0 1 SXO 0.0 000000 SYO 

4. 5914508+03 OZL 
! .4276711+00 All 

- 1. 574492 1+03 ozs 
l.4237161+00 AZR 
7.7600933-01 RSMP 
5 .4632543+03 SEASV 

2.8166844+03 
-s.e22594;+01 · 

8. ~479372+02 
-e.01a5:>42+Vl. 

t .4339741+01 
-5.2 1 q~o25+01 

5.7702134+03 oz 3.2450925+03 
5 .2'3.2887 l+Ol AZ 7. 91316B+(J l 

-4.7083933+04 OZG 3.2451203+03 
4.0634220+00 AZE -8.9407031+0 1 

-9 .6042649+02 OZMP 
J.4276712+00 AZMP 

-4 •2.882532+03 DZME 

!.!787626+03 DZM 
3.3317680+03 ARGM 
2.9850059+02 DES 

-5.2016575+01 RPS 
9.9647946+02 TFPS 
1.9023 737+00 ~TAS 

-6.0851141-01 PZ 
O.OOOOOOD szo 

3. !32"85!>+J 2 
-8.695"o75+01 

3 .132<:85:.+02 

4.2640805+0.:: 
7.6820791+01 

-1.6277101+01 

9.465Dl94+0,l 
c;. 160<>5 5£ +01 
3. bOOUOOO+O.l 

-4.4547249-Jl 
o. 0000000 

FEB. 1971, 16 HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

DAYS, 20 HRS., 14 ~INS., 59.999 SECS. G.E.T. RAGR .229323405>47,9i+J02 

RXY l 
ROXY l 

-. 15251656307667652+000 
.74989338438757624+000 

.18672227095840598+000 

.50333336332539329+000 
. 15392652703565284+000 
.16917971084146424+ 000 

SE LENOCENTR l C 
XL -5.2525697+02 Yl 
Kl 9.8510881+02 OECL 

SELENCGRA PH!C 
xs -4.8~83J~2+02 

Alf S 4.6615271+01 
LTS -2.3345827-•ll 
llN 1 .6584398+02 

TRA LT 4.7373947+~1 

GEOCENTRIC 
6.71 9 2 40 7+04 

YS 
LAT S 

LNS 
LAN 

RPALT 

6.4305909+02 ZL 
3.2556160+01 RAL 

-8.205253!+02 
!.4055027+01 
7 .0639 148+0 ! 

-2.3848010+01 
9. 1479034+00 

J.13 50 100+05 

ZS 
LON S 

L TE 
LAP 

APA LT 

5.3011272+02 DXL 
1.29 24229 +02 VL 

2·3923730+02 
-1.2083649+02 
-6.5080754+00 
-1.6056767+02 

5.8800728+01 

9.5493156+04 

oxs 
VRS 
LNE 

OR 

ox 

4. 35BS089+ 03 DYL 
5.3410703+03 PTHL 

-4.6731084+03 DYS 
5.356515 1+03 PTR 
6 • 5 719208+00 DSMP 
l.1488808+02 VT 

1. 2695556+03 DY 

2.9257283+03 OZL 
l.2325454+00 All 

2.6150292+03 ozs 
1.2289906+00 AZR 
7.7503045-01 RSMP 
5.3552829+03 SEASV 

4.0978718+03 Dl 

9.833'1173+'1£ 
-7.8l.8<t<>4b+Ol 

-l.262,j3;.l ... Ct. 
-9. l 70iJ2utH01 

6. 4214950+01 
-7.2 llU 8!4+0! 

l.408l!lb4+ ~3 

... 

• 

" 

( 

L 



~ 

( 

(. .. 

l 

l_~ 

~ 

2.091373Q+05 DE C 

GEOGRAPHIC 
XG 1, 2948790+05 VG 
ALT 2· 0569587+05 LAT 

EARTH-MCON PLANE 
XMP -6, 0390540+02 YMP 
RMP Q,8510881+02 DEMP 
XME -2,09 13 595+05 YME 

PLANETARY COORDINATES 
XM 6,7717744+04 YM 
RM 2.0853204+05 DEM 

XSUN 5,65 23 613+07 YSUN 

2.7168243+01 RA 

1.33612 83+05 lG 
2.7170810+01 LON 

-7.5248220+02 lMP 
1.1 640560+01 RAMP 

-7.5249158+02 lME 

1.7286394+ 05 lM 
2.7089918+01 RAM 

-5.1462879+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9, 71709 20+0 2 ECCS 2.5549223-02 INCS 

VHS -2.2649685 +03 RNMPS -3. 061661 6+ 00 APMPS 
TA S 1, 23 88957+02 tAS l.2266540+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l . 746 25 72-0 1 WY 
OX -9.04 1741 0-0 1 OY 

5. 3746682- 0l 
2. 4420530-0 1 

•••••• CSM I MOON REF; /PHASE 12- 24 
MEAN-OF-EPOCH 1971 

wz 
oz 

• 925000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

325 

6,883055 8+01 V 4 .5 152225+03 PTH 8.0293470+01 Al 1.5712111+02 

905493 155+ 04 
4 .5 8 •82 17+01 

OXG 6.1966717+04 OYG - 5.4093856+04 OlG 1.408 2338+03 
VE 8 ,2i67872+04 PTE 3.1011185+00 AZE -9. 0489244+ 01 

1 . 9876670+ 02 DXMP 
- 1,2874882+02 VMP 

l o 98 76806+02 OXME 

9.4963044+04 DXM 
6. 8607726+01 LCM 

-2.23 15486+07 RAS 

1 .45589 12+02 RANS 
9.5562030-01 INMPS 
l.2143306+02 SLRS 

-8 . 2500624-01 PX 
3,5047529-01 sxo 

- 4,2886179+03 OYMP 
5.3410703+03 PTMP 

-4.4 504848+03 OYME 

- 3,0 89 3533+03 OYM 
4,5675385+01 VM 

-4.23 16823+01 LOS 

- 1.6200075•02 APFS 
1 .65 76775+0 2 APOS 
9, 7107485•02 PERS 

-3.8983973 - 01 PY 
0.0000000 svo 

3 , 0994178+03 DZMP 
1.2325447+00 AZMP 

-2. 2808135+02 DZME 

1.1721435+03 DZM 
3.3314338+03 ARGM 
2.9475084+02 DES 

-5, 1671118+01 RPS 
9,9653561+02 TFPS 
1.9029274+00 MTAS 

-8, 0715126- 01 Pl 
0.0000000 szo 

- 7 .2691011•02 
-9. 824!>83 l + (J l 
- 7.2691009+02 

4.247bbtd+O.C. 
7 .695o2!>3+Ji 

- 1 .627 3993+0 1 

9. 4686278•0< 
9. 1608 11 :;+0 1 
3.6000000•0< 

-4.433l906-0 l' 
o. 0000000 

FEB. 1971, 16 HRS., 49 MINS., 60 .000 SECS. G. M. T. USNM USFT I Ste 

DAYS, 20 HRS .. 29 MINS., 59.999 secs. G.E.T • RAGR .266926073•78805+002 

RX Y l 
RDXYl 

.62171283073431712-00 1 

.8 7400 813123958610+000 
.24249 71 9229690658+000 

-.78 10 1286452 920926-00 1 
.14479688900052195•000 

-.2360471 438 7772041•000 

SELENOCfNTRIC 
XL 2. 1411 3 77+ 02 YL 
RL Q,Q59835 1+02 DECL 

SELEN OGRAP HIC 
XS -9,595443~•~2 

ALT S 5, 7489980 +0 1 
LT S -2.33 14834-01 
LIN 1.6 58394 0+02 

TRALT 5.824865 7+01 

GEDCENTR IC 

vs 
LATS 

LN S 
LAN 

R PA L T 

x b.747 4064+04 v 
R 2 .0954522+05 DEC 

GEOGRAPHIC 
XG 1.3838735+05 VG 
ALT 2,0610368+05 LAT 

EARTH-~OON PLAN E 
XMP -9 . 89 17 66 1+02 YMP 
RMP 9,959835 1+02 DEMP 
XME -2,09545 19+05 YME 

PLANETARY COORDINATES 
XM 6. 7 25995 0+04 -YM 
RM 2 .0855 601+05 DEM 

xS UN 5.653404 1+07 YSU N 

8.3514421+02 l L 
3.0045119+01 RAL 

-2.2128 139•02 
8.6216050•00 
7. 05125 74•01 

-2. 39 51242•0 l 
9.4998856•00 

ZS 
LON S 

LT E 
LAP 

APA L T 

1 . 73 8 7221•0 5 z 
2.71206\3+01 RA 

1.2503293+05 lG 
2.7123172+01 LON 

-1.0861126+02 lM P 
2.3839911+00 RAMP 

- 1 . 08 61 1 32+02 ZME 

1 . 73037 0 7+0 5 lM 
2. 71058 82+0 1 RAM 

-5. 1 45 3401+ 07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7181778+02 ECCS 2. 52959 12-02 INC S 

VHS -2.2824840+03 RNMPS -3.1 758238+00 APMPS 
TAS 1.6 969 10 2+02 EAS 1.6942831+0 2 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - ! .7478688-01 WY 
OX -9,06 86 811-0 1 OY 

•••••• CSM 

5 .3742503-01 
2. 3845054-01 

wz 
oz 

4,980708 6+02 DXL 
7.5620263+0 1 VL 

1. 4930606+02 
-1.6701399•0 2 
-6.5032 781 +00 
-l.U79440+02 

5.866590 1•01 

9.552436 1•04 
6.879041 1•01 

9.5524361+04 
4.2007804+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

4~ 1429417+01 OXMP 
-1. 7 373404+02 VMP 

4.1429307+01 OXME 

9,502569 1+04 DXM 
6.8 758767+01 LCM 

-2.23 11376+0 7 RAS 

1 .4558842+02 RANS 
5. 7 352 244- 01 lNMPS 
1. 6916241 +02 SLRS 

-8.2409934-01 PX 
3.4746444-01 sxo 

5 .0803513+03 DYL 
5.2819172•03 PTHL 

- 1.3420604•03 DYS 
50 2975366+03 PTR 
6.5708631+00 OSMP 
2.4520614+01 VT 

l ,9883544+03 DY 
2. 3 16062 5+03 PTH 

5.7495344+04 OYG 
8 .42493 12+ 04 PTE 

-6,3659988+02 OYMP 
5,2819172+03 PTMP 

- 7,9 832257+ 0 2 OY ME 

-3.0919970+03 OYM 
4.2066160+01 VM 

-4.2306309+0 1 LO S 

- 1.619839 1•02 APF S 
1.6 5 75974+02 APOS 
9 . 711 9588+ 02 PERS 

-3.8345762-01 PY 
0.0000000 SYD 

-4 . 53 97973+02 DlL 
2 .6598891- 01 AZL 

5, 0227012+03 DZS 
2.6520 49 1- 01 AlR 
7 .7405201- 01 RSMP 
5.2974 798+03 SEASV 

- 1 . 37 2U72"t+03 
-l.076<459+J< 

- 1. 0174 677+ 03 
- 1. 0124258+0< 

6.4090189+01 
-3.21032b9+Jl 

7 . 1154044+02 oz -9.5094630•"2 
2.0 132169+01 Al - 1. 32772'4+02 

-6. 1573755+04 DZG - 9 .509067 2•02 
5,42 09000- 01 AZE -9. 1004407+01 

5.0848945+03 DlMP 
2,6598 863-0 1 AZMP 
1 . 7577225+03 DZME 

1.1655202+03 OZM 
3,3311001+03 ARGM 
2.9 100108+02 DES 

-5.206000 9+01 RPS 
9,9640078+0 2 TFPS 
l,9032463+00 MTAS 

- 1 .2795461•03 
- l .040't335+02 
- l .27954b;::+(J3 

4.2112410•02 
7.7091684•01 

- l,62708trn+Ol 

9,472J47b+O l 
9. 16056 73+01 
3,6000uOU+02 

- 9 . 0889780-01 PZ -4,4569559-0 1 
0. 0 000000 SlD O. OOOUOOO 

I MOON REF. /PHA SE 12- 25 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 17 HRS., 4 MINS., 60.0CO SECS. G.M.T. USNM USF T I S<C 

.9275000 0000 00 00 +0 02 HRS. FROM LAUNCH DA YS, 20 HRS., 44 M[NS • • 59.999 secs. G.E. r. RAGR ,30452874080961 7+:>02 

RESTART COORDINATES I ER AND ER/H R I 

RX YZ 
RDXYl 

• 23•0319 11439 7651 4•000 
.468 77 486 16938 31 2 1•000 

.15216420007519674•000 
-.60703255909 299369+000 

SELENOC ENTRIC 
XL 8.252763 7+ 02 YL 
RL 9.Q l67 56 1+02 DECL 

SELENOGRAPHIC 
XS -8,48 1664 1+02 

ALTS 5,3182077+01 
LTS -2.32838 12-0 1 
LIN 1;6583572+02 

TRALT 5 .394074 2+0 1 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6. 7627043•04 y 
R 2.093 5625+05 DEC 

GEOGRAPHIC 
XG l,4635078+05 VG 
ALT 2.059 1 471+05 LAT 

EARTH-MOON PLAN E 
XMP -7. 7538589+02 VMP 
RMP 9 ,9 167561+02 OEMP 
XME -2,0935534+05 YM E 

PLANETA RY COORDINATES 

5.2404339•02 l L 
4.6648506+0 0 RAL 

5.1291658•02 
- 1.7818294•00 

7 .0386000+01 
- 2.40€2340•01 

Q,4588165•00 

lS 
LON S 

L TE 
LAP 

APAL T 

1 . 73733 26•05 z 
2.7064070+01 RA 

1. 1549073•05 ZG 
2. 7066628+ 01 LON 

6.0188815+02 ZMP 
- 8 . 1839242+00 RAM P 

6.0188846+02 ZME 

1.6648 711+02 DXL 
3,24 15194+01 VL 

-3.0834940•01 
1 . 4883 714•02 

-6.4984453•00 
-2.2104136•01 

5.8 748817•01 

9,5254285•04 
6,8 731131+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

9,525428 1+0 4 DXG 
3,8278257+01 VE 

-1.41 16623+02 OXMP 
l.4217984+02 VMP 

-1 , 4116559+02 OXME 

.48 3421381010034 75-001 
-.49481853230837072•000 

2.7248499+03 DYL 
5.3054547+03 PTHL 

2.7738148+03 DYS 
5.3210051+03 PTR 
6,5697740+00 CSMP 

- 7,9854001+01 VT 

-3.5285 011 +03 DZL 
-8 .6240 918- 01 AZL 

4.3551741+03 DZS 
- 8.5988812- 01 AZR 

7.7307302- 0l RSMP 
5.3204058+03 SEASV 

-3.6977 242+02 DY - 2 . 3696085+03 
3 ,4347118+03 PTH - 6 . 8905865+01 

oz 
AZ 

4,9651560+04 OYG 
8.3187838+04 PTE 

3, 3686789+03 DYMP 
5.3054547+03 PTMP 
3,2071008+03 OYME 

- 6 .6700024+04 OlG 
-2.2077228+00 AZE 

3·961110 3+ 0 3 OlMP 
-8.6240840- 01 AZMP 

6.3426461+'02 OlME 

-2.876'341+03 
-1.23 19100+:.2 

- 1 .285109 1•03 
- l.040i212•02 

6. 3965459•01 
1 . 15504&&+0 l 

-2 .45S 7 53D+U3 
- 1. 553tHJ20+\J.i:: 

-2.4587129+0:; 
-9. 0774509•01 

- 1.053308 2•0] 
-l.Ol09859t-J.i:: 
-1.0533082•0• 



XM 
RM 

XSUN 

6.680 1767+04 YM 
2,0857995+05 DEM 
506544467+07 YSUN 

1.7320921+05 ZM 
2.7121683+01 RAM 

-5.1443922+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9, 7163871+02 ECCS 2,5359148-02 JNCS 

VHS -2,2753589+03 RNMPS -3,3126908+00 APMPS 
TAS -1,4445485+ 02 EAS -1,4360118+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,7484794-0 1 WY 
QX -9,1192733-01 QY 

5.3744628-01 
2 .2 752073-01 

****** CSM I MOON REF. /PHASE 12- 26 
MEAN-OF-E POCH 197 1 

wz 
QZ 

.93000)000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR J 

326 

9,5087799+04 OXM 
•·0909820+0 1 LOM 

-2,2307266+07 RAS 

1.4558571 +02 RANS 
- 1.9784838-01 INMPS 
- 1.4273898+02 SLRS 

-3,0946223+03 DYM 
3.8456945+01 VM 

-4,2295794 <01 LOS 

-1.6 197869+02 APFS 
1,6575573+02 APOS 
9.7121368+02 PERS 

l,1588926+03 DZM 
3.3307670+03 ARGM 
2.8725133+02 DES 

-5,2825 727+01 RPS 
9.9648370+02 TfPS 
l,9033078+00 MTAS 

-0,2497255-0 1 PX -3.7 123669-0l PY -8. 1202573- 01 Pl 
3.4150080-01 SXO 0 ,00 00000 SYD D.0000000 SZD 

4. l74ij050+02 
7. 7227090+01 

- l.6267779+01 

9,4 719370+02 
9,3504656+01 
3,60000011•02 

-4. 5033043-U I 
o.ooouooo 

FEB. 1971, 17 HR S., 19 MINS., 60.000 ; Ec s. G.M. T. USNM USFT I ScC 

DAYS, 20 HRS ,, 59 MINS., 59.999 SECS. G.E.T. RAGR ,34213l4082404<9+)U2 

RXYZ 
ROXYZ 

·270578765 91741868+000 
-.24102045396364701+000 

-,30 408153791577593-001 -.7 7153186974716486-001 
-.77408229287660374+000 -.4531642 9566077315+000 

SELENOCENTPIC 
XL 9.3 185 529+02 Yl 
RL 9. 7464'Jlt1+02 DE::L 

SELENOGRAPHI C 
XS -2,18352 13+02 

ALTS 3,6146570+01 
LTS -2.3252805-0 l 
LIN l,6583772+02 

TRALT 3.6905243+01 

GEOCENTR JC 

VS 
LA TS 

LN S 
LAN 

RPALT 

x 6,7275050+04 y 
R 2.0869426+05 DEC 

GEOGRAPHIC 
XG t.5306144+05 VG 
ALT 2.0525271+05 LAT 

fARTH-~. CON PLANE 
XMP -8,8124 195+01 YMP 
RMP 9,14640 10+02 OEMP 
XME -z.0869200+05 YME 

PLANETARY COORDINATES 
XM 6,6343195+04 YM 
RM 2.0860387+05 OEM 

XS UN 5,655489 0+07 YSUN 

-1.0472366+02 ZL 
- 1,5620480+01 RAL 

9.3035938+02 
- 1.1332111+01 

7.0259426+01 
-2.42 13897+01 

8.9277267+00 

zs 
LONS 

LTE 
LAP 

APAL T 

1 .7327566+ 05 l 
2.7042667+01 RA 

1,0546363+05 ZG 
2, 7045 23 1+01 LON 

9.4123146+02 ZMP 
-1.4082692+01 RAMP 
9.4122968+02 ZME 

1 .7338038+05 ZM 
2. 7137316+01 RAM 

-5.1434441+07 zsu~ 

SELENOCENTR IC OSCULATING ELEMENTS 
SMAS 9,7 165842+02 ECCS 2,5724910-02 JNCS 

VHS -2.2479922+03 RNMPS - 3,4390734+00 APMPS 
TAS -9.83 12467+01 EAS -9,6850 989+01 MAS 

SELENOCENTRJC UNIT VECTORS 
WX -1.7484529-01 WY 
QX -9.1206159-0l QY 

5.3741074-01 
2 .2724406-01 

****** CSM I MOON REF. /PHASE 12- 27 
MEAN-llF-EPOCH 1971 

wz 
QZ 

,932500000000003+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR J 

-2,6571045+02 OXL 
-6.4121042+00 VL 

-l.9151256+02 
1 . 0320807+02 

-6.4935 764+00 
1.6597842+02 
5.8'119350+01 

9,4683656+04 
6,8781074+01 

DXS 
VRS 
LNE 

DR 

OX 
v 

-l.4009808+03 DYL 
5.3987861+03 PTHL 

5,2778220+03 DYS 
5,4140653+03 PTR 
6.5686536+00 DSMP 

- 1,3789222+02 VT 

-4,4982 101+03 DY 
6.0305557+03 PTH 

-4,4995 119+03 DZL 
-1,4635707+00 AZL 

9,3794957+02 ozs 
- 1,4594388+00 AZR 

7.7209462-01 RSMP 
5.4123090+03 SEASV 

-3.34725 10+03 
-6 .0306673+01 

DZ 
Al 

9,4883653+04 
3.4567933+01 

OXG 4,1126698+04 DYG -6.8056830+04 DZG 
VE 7.9549151+04 PTE -3,7759 183+00 AZE 

-2.3 715142+02 DXMP 
9.5348810+01 VMP 

-2,3 715027+02 OXME 

9.5149366+04 OXM 
6.9060882+01 LOM. 

-2,2303154+07 RAS 

l .4558 811+02 RANS 
-2. 0930602-01 JNMPS 
-9,5387585+01 SLRS 

5.3867961+03 DYMP 
5,3987860+03 PTMP 
5,225363!+03 DVME 

-3.0972293+03 OYM 
3,4847741+01 VM 

-4,228~281 +01 LOS 

- 1 ,6 197783+02 APfS 
1.6575679+02 APOS 
9.7101535+02 PERS 

3,2043557+02 DZMP 
- l.4635706+00 AZMP 
-3.0060843+ 03 OZME 

l, 1522609+03 DZM 
3,3304346+03 ARGM 
2.8350158+02 DES 

-5,2845243+01 RPS 
9,9665423+02 TFPS 
l ,9027782+00 MTAS 

-8,2499626-0 1 PX -3. 7090802-01 PY -8. 1212672-0 1 PZ 
3, 4132648-0 1 SXO 0,0000000 S YO 0, 0000000 S lO 

-2.63411 03+03 
-l.209b~53+U2 

-7.596955b+02 
-9.B52ol6b+Ol 

6 .3840705+0 l 
5.544573'1+01 

-2.220.::'.745+03 
B.6519829+01 

-2.2203298+03 
-8.98689;3+01 

- 1.6321927+02 
-9.215418:;+01 
-l .6321927+0< 

4.1383585+02 
7. 7364:.464+01 
-1.626~671+01. 

9.466b2bl+02 
q.3504170+01 
3.600UOOG+02 

-4.5041914-01 
o. 0000000 

FEB. 1971, 17 HRS ., 34 MINS., 60.000 SECS. G.M,T, USNM USFT I StC 

DAYS, 21 HRS ., 14 MINS., 59.99<; SECS. G.E.T. RAGR ,379734075671<42+002 

RXYl 
RDXYZ 

. 1290 5525500 132704+000 
-.83060375300253~09+000 

-. 19232397523358565+000 -. 15262633701506645+000 
-.44 189294498534089+000 -.l ll78C32798727086+COO 

SELENDCEN TRIC 
XL 4.4445772+02 YL 
RL 9.5527 147+ 02 OECL 

SfLENCGRAPHIC 
XS 5.4t54268+02 

ALTS 1.6777939+~1 

LTS -2,322 1P 29-1 1 
LIN l, 0583846+02 

TRAL T l. 75 36 613+0 l 

GEOCENH JC 

vs 
LATS 

LNS 
LAN 

~PAL T 

x 6.6328696+04 y 
R 2. 0797 944+05 UEC 

GEOGRAPHIC 
XG l. 5866404+'15 YG 
ALT 2 . 0453690+05 LAT 

EARTH-MCON PLANE 
XMP t.505 1039+02 YMP 
RMP 9,5527147+02 OEMP 
XME -z.0797 727+05 YME 

PLANETARY COORDINATES 
XM 6.3884239+04 YM 
RM 2.0862778+05 DEM 

XSUN 5.65653 12+')7 YSUN 

-6.6235098+02 ZL 
-3.3383936+01 RAL 

7. 4923541+02 
-1. 3875546+01 

7 , 0132853+01 
-2.4342454+01 

8.7858505+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1. 7288821+05 
2,7081817+01 PA 

9.5475393+04 ZG 
2, 7084393+01 LON 

6.7561739+02 ZMP 
- 1 ,0949 107+01 RAMP 
6, 7561698+02 ZME 

1 07355056+05 ZM 
2,7152789+01 RAM 

-5.1424958+07 ZSUN 

SELE~CCEN T R lC OSCULATING ELEMENTS 
SMAS 9.7157508+02 ECCS 2.5787339-02 INCS 

VHS -2.2 166470+03 RNMPS -3,5652057+ 00 APMPS 
TAS -5 . 0534987+01 EAS -4,94 03366+01 MAS 

SELENOCENT•IC U~IT VECTORS 
WX -1.7486616-01 WY 
QX - • . 1072597-0t QY 

5. 37 38029- 01 
2.3014800-01 

wz 
QZ 

-5,2563496+02 DXL 
-5.6 137183+01 VL 

-2.2908 720+02 
5.3890474+01 

-b.4886 718+00 
-9,4926031+01 

S.BBl14539+01 

oxs 
VRS 
LNE 

DR 

- '4,8280545+03 DYL 
5.5072635+03 PTHL 

4.4321193+03 DYS 
5.5222408+03 PTR 
60567~012+00 05MP 

- 1 ,07 85050+02 VT 

-2·5685933+03 DZL 
-1.1221137+00 All 

-3.28 11377+03 DZS 
- 1.l190695+00 AZR 

7 . 7111536- 01 RSMP 
5,5211874+03 SEASV 

-t:. 4974o0o+02 
-9.88 71988+01 

2.S257135+0l 
-8. 7147889+01 

6.3710084+01 
6.89l.29blHOl 

9.4684759+04 
6,9010650+01 

DX - 7,9278725+03 DY - 1,4229682+03 DZ -2,3955589+02 
V 8.0581255+03 PTH -2.8300386+01 AZ 7.626bb97+01 

9.4684757+04 
3, 1037242+01 

DXG 3.5177918+04 DYG -6,6544 175+04 DZG -2.3954b59+U2 
VE 7,5270650+04 PTE -2.9092001+00 AZE -8,87 15981+01 

- 1.8144139+02 OXMP 
4 .6084624+01 VMP 

- 1 ,8 144 043+02 QXME 

9,5210394+04 DXM 
6,9211955+01 LOM 

-2.2299042+07 RAS 

l.4558967+02 RANS 
4.7708871-03 INMPS 

-4,828 14eL+Ol SLRS 

3.9579393+03 OYMP 
5, 5072635+03 PTMP 
3, 7966516+03 CYME 

-3.0998 180+03 OYM 
3.1238547+01 VM 

-4.22 74766+01 LOS 

- l.H97486+02 APFS 
1.6575639+02 APOS 
9.7092894+02 PERS 

-8.250 1167-0 1 PX -3,7416570-01 PY 
3 .4294320-0l SXO 0.0000000 SYD 

-3.7265688+03 DZMP 
- l.1221148+00 AZMP 
-7.0527635+03 DZME 

l.1456251+03 OZM 
3.3301028+03 ARGM 
2.7975182+02 DES 

-5.2637564+0 1 RPS 
9,9662942+02 TFPS 
l,9025334+00 MTAS 

-8.1132872- 0l Pl 
0.0000000 szo 

B.8167063+02 
-6. 0832J:il4+.Jl 

8. 8167oti3+U.fi:: 

4.1019\JlB+0.2 
7.7497dlO+Jl 

- l.626! 564+01 

9.465,073+Jt:. 
9.3505158•01 
3 • 600UOOU-t O.i:! 

-4.49 16109-01 
o.ooouuoc 

• 

,, 

( 

4 



... 

{. 

L 

•••••• CSH I MOON REF. /PHASE 12- 28 
HEAN-OF-EPOCH 1971 

0935000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

327 

FEB. 1971, 17 HRS., 49 MINS., 60.000 SECS. G.H.T. USNH USFT I StC 

DAYS, 21 HRS ., 29 MINS., 59.999 SECS. G.E.T. RAGR .41733674310lUo4+0U2 

RXYZ 
ROXYZ 

-.98343471746896500-001 
-.87088755867834340+000 

-.22407409951597971•000 
.206569b0998290990+000 

-.12510884180354660•000 
.32040933858556524+000 

SELENOCENTR IC 
XL -3.3868838+02 YL 
RL 9.•650459+02 DECL 

SELENOGRAPHIC 
XS 9.3767711+02 

ALTS 8.0110657+0 ·? 
LT S - 2,3190824-01 
LIN l.0583861+02 

TRALT 8.7697372+00 

GEDCENTR IC 

vs 
LATS 

LNS 
LAN 

RPALT 

6.508621 1+04 y 
2.0770622+05 DEC 

GEOGRAPHIC 
XG 1.6369657+05 VG 
ALT 2, 0426 4 70+0 5 LAT 

EARTH-~OON PLANE 
XHP 9.4543502+02 YMP 
RMP 9,4650459+02 OEMP 
XME -2, 0770622+05 YME 

PLANETARY COORDINATES 
XM 6,5424899+04 YH 
RH 2,0865165+05 OEM 

XSUN 5,657573!+07 YSUN 

-7,7169630+02 ZL 
-2,7079002+01 RAL 

6,3030195+01 
-6, 82 71067+00 

7 .0006280+01 
-2.4480396+01 

8. 7646866+00 

1 . 72 94806+05 
2.7168347+01 

ZS 
LON S 

LTE 
LAP 

A PAL T 

l 
RA 

8. 5736109+04 ZG 
2·7170932+01 LON 

-4.4792952+01 ZMP 
-2.5081907-01 RAMP 
-4.4792934+01 ZME 

1.7371976+05 ZM 
2 .7108092+01 RAM 

-5.1415473+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,7184773+02 ECCS 2.6082447-02 INCS 

VHS -2,2016532+01 RNMPS -3, 7006705+00 APHPS 
TAS -1.1732318+00 EAS -1.1430208+00 MAS 

SELENDCENTRIC UNIT VECTORS 
WX -1.7486307-0l WY 
QX -9.0974874-01 QY 

•••••• CSM 

5. 3738020-01 
2. 3226235-01 

wz 
Ql 

-4.3086653+02 OXL 
-1·1369610+02 VL 

-1.1251551+02 
3. 84~6089+00 

-b.4837323+00 
1.6637279+02 
5.9461014+01 

9. 4840016+04 
6. 9376982+0 I 

oxs 
VRS 
LNE 

DR 

ox 
v 

-5.0970886+03 DYL 
5.5579457+03 PTHL 

5·0413547+02 DYS 
5.5727893+03 PTR 
6.5663176+00 CSMP 

-2. 8928010+00 VT 

-8.1994769+03 DY 
8.8234906+03 PTH 

9.4840012+04 
2. 7643308+01 

OXG 3.3426360+04 OYG 
VE 7.3416409+04 PTE 

-4.1434228+00 OXMP 
-2. 7125390+00 VMP 
-4.1432592+00 OXME 

9. 5 270882+04 DXM 
6.9363037+01 LOH 

-2.2294930+07 RAS 

1.45~8974+02 RANS 
1.5 3 76715-01 INMPS 

- 1.1132099+00 SLRS 

-2.5185744+02 OYMP 
5.5579458+03 PTMP 

-4.1299942+02 CYME 

-3.1023884+03 OYM 
2. 7629363+01 VM 

-4.22 64254+01 LOS 

-1.6197515+02 APFS 
1·6575656+02 APOS 
9. 71186 56+02 PERS 

1.2007282'+03 DZL 
- 2.9820906- 02 All 

-5.4211206+03 ozs 
-2.9741894-02 AZR 

7.7013670- 01 RSMP 
5.5727885+03 SEASV 

2 .3397133+03 
2.6948419+00 

Dl 
AZ 

l.8b2••49+C/3 
-6. 790o!>b&+Ol 

l . 188814J+0 3 
- 7.7597017+01 

6.3591438+01 
2.36898<7+1)1 

2. 2689884+03 
7. 4620708+0 l 

-6.5326097+04 DZG 2.2689998+03 
3.2384210-01 AZE -8.8175447+01 

-5.3812505+03 DZMP 
-2.9820713-02 AZMP 
-8.7071206+03 DZHE 

1.1389852+03 DZM 
3.3297715+03 ARGM 
2·7600207+02 DES 

-5.2488553+01 RPS 
9.9719589+02 TFPS 
1.9033343+00 MTAS 

1 . 367l6b4+03 
-7.5758719+01 

l.367.ld04+03 

4. 065•348+0 2 
7. 763.H tb+O l 

- 1 .6258456+01 

9.46499~7+0.::: 
9.3500885+01 
3.6000000+0 2 

-8.2501238-01 PX - 3.7653699-01 PY -8.1072604-01 Pl -4.4826085-01 
o.ooouooo 3.4410957- 01 SXD 0.0000000 SYD 0 . 0000000 SZO 

I MOON PEF, /PHASE 12- 29 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 18 HR S., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

.937501000000000+002 HRS. FROM LAUNCH DAYS, 21 HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .45493941003"807+002 

RESTART COORDINATES ( ER AND ER /HR I 

RXYl 
RDXYl 

-.25781040935426959+000 
-.32263379379092040+000 

-.101 11809937298344+000 
.71429344371538757+000 

- • 11219825 380350781- 001 
.53365327243719643+000 

SELENOCENTRIC 
XL -B.8788190+02 YL 
RL 9.5451622+02 DECL 

SELENDGRAPHIC 
XS 6.7798779+02 

ALTS 1.6022709+01 
LTS -2.3159788-01 
LIN 1.6583819+02 

TRALT 1.6781372+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

6.4077299+04 y 
2.0 809202+05 DEC 

GEOGRAPHIC 
XG 1.6868163+05 VG 
ALT 2.0465 111+05 LAT 

EARTH-~ OON PLANE 
XMP 5.8425863+02 YMP 
RMP 9.5451024+02 DEMP 
XME -2.0809125+05 YME 

PLANETARY COORDINATES 
XH 6.4965 181+04 YH 
RM 2.0867551+05 OEM 

XSUN 5.6586149+07 YSUN 

-3.4824401+02 ZL 
-2. 3200581+00 RAL 

-6. 6690007+02 
4. 9112986+00 
6.9879708+01 

-2.4617744+01 
8. 7997360+00 

1. 7353973+05 
2.7253717+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

z 
RA 

7.5950279+04 ZG 
2.7256303+01 LON 

-7.3401015+02 ZMP 
I .0624714+01 RAMP 

-7. 3401027+02 ZHE 

1.7388798+05 ZM 
2.7183234+01 RAM 

-5.1405987+07 ZSUN 

SELENDCENTRIC OSCULATING ELEMENTS 
SMAS 9.7160823+02 ECCS 2.5806303-02 INCS 

VHS -2.2153273+03 RNMPS -3.8 366747+00 APMPS 
TAS 4.8117220+01 EAS 4.7025537+01 MAS 

SELENOC ENTRIC UNIT VECTORS 
WX - 1.7486818-01 WY 
QX -9,0800739-01 QY 

•••••• CSM 

5.3738438-01 
2.3598216-01 

wz 
QZ 

-3.8640333+01 OXL 
-1.5858395+02 VL 

8.1719379+01 
-4.4527642+01 
-6 .4787571+00 
-5.3 173918•01 

5. 8946960+01 

9. 5292188+04 
6. 9733984+01 

9.5292187+04 
2.4240044+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

DXG 
VE 

1 . 7598924+02 OXHP 
-5.1480853+01 VMP 

lo 75 99163+02 OXHE 

9.5330829+04 OXM 
6.9514129+01 LDM 

-2.2290816+07 RAS 

1.4558936+02 RANS 
4.1026502-01 INMPS 
4.5943714+01 SLRS 

-1.8753750+03 DYL 
5 • 5116382+03 P THL 

-3.7749568+03 DYS 
5.5266049+03 PTR 
6.5651024+00 DSMP 
1.0408342+02 VT 

-4.9803155+03 DY 
8.0629794+03 PTH 

4.1519770+03 DZL 3.1019690+J3 
l.08Z0549+oo AZL -5.565&041+0 1 

-3.8308345+03 DZS 
l.0791242+00 AZR 
7.6915805-01 RSMP 
5.5256246+03 SEASV 

5.2843182+03 
3.3739264+01 

Ol 
Al 

1.2719100+03 
-7.6737385+01 

6. 3466824+0 l 
-2.433:1479+01 

3. 5048647+03 
7.588U043+0l 

3.3929365+04 OYG -6.7482940+04 DZG 3.504d 794+03 
7.5613711+04 PTE 3.3954410+00 AZE -8.87584 3 1+01 

-4.2930b76+03 DVMP 
5.5116382+03 PTMP 

-4.454C634+03 DYME 

-3.1049405+03 DYM 
2.4020188+01 VM 

-4.2253742+01 LOS 

- 1.6197479+02 APFS 
1.6575614+02 APOS 
9.7096111+02 PERS 

-3.3326817+03 OZHP 
1.0820555+00 AZMP 

-6.6 582278+03 OZHE 

1.1323412+03 OZM 
3.3294409+03 ARGM 
2.7225232+02 DES 

-5.2224930+01 RPS 
9.9668184+02 TFPS 
l.9026308+00 MTAS 

9. L 70J8&b+ 0il 
-8.0457944+01 
9.170388~+02 

4.0289579+02 
7. 77bb4l 7+0l 

- 1.6 255346+0 I 

9.46534bl+U2 
9. 3507183+~1 
3.600UUOO+U 2 

-8.2500858-01 PX -3.80714b3-0l PY -8.0964832-01 Pl -4.4668322- 01 
o. ooouoou 3 . 4617182-01 SXO 0.0000000 SYD 0 . 0000000 SZD 

I MOON REF. /PHASE 12- 30 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 18 HRS., 19 MINS., 60.000 SECS. G.M.T. USNH USFT I StC 

.9400000000000 00+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( fR AND ER/HR I 

RXYl 
ROXVZ 

SELENOCENTRIC 

- • 24360 417490783853+000 
.42220095 610329449+000 

DAYS, 21 HRS., 59 MINS •• 59.999 secs. G.E.T. 

.91015742105923449- 001 

.73214312113202713+000 
.11091419670453640+000 
• 3873468U41341958+000 

RAGR o4925420779bJ07 9+002 



XL 
RL 

-8.~895659+02 YL 
9. 7365804+02 UECL 

SELENGGRAPHJC 
xs -4.4719543+01 

ALTS 3.5164486+01 
LTS -2.3128797-01 
LIN 106584002+02 

TRALT 3.59231 72+01 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 6.3666 131+04 y 
R l.0887825+05 DEC 

GEOGRAP H JC 
XG !. 7365909+05 YG 
ALT 2.0543b74+05 LAT 

EART H-~CDN PLANE 
XMP - 1. 7670531+02 YMP 
RMP 4.7365B03+Q2 DEMP 
XME -2.0887605+05 YME 

PLANETARY COORD INATE S 
XM 604505067<04 YM 
RM 2.0869935+05 OEM 

XSUN 5.6596505+07 VS.UN 

3.1345216+02 ZL 
2·3098652+01 RAL 

-9.4702325+02 
l.3162419+01 
6.9753138+01 

-2.4745115+01 
8.8062123+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

l. 7436866+05 
2.7290833+01 RA 

6. 5 576854+04 ZG 
2.7293411+01 LON 

-9.2744727+02 ZMP 
l.414~48d+Ol RAMP 

-9.2744714+02 ZME 

1.7405521+05 ZM 
2.7198208+01 RAH 

-5.1396499+07 ZSUN 

SE LENOCENTR IC OSCULATING ELEMENT S 
SMAS 9. 7157678+ 02 ECCS 2.5766047-02 INCS 

VHS -2.2466162+03 RNMPS -3.9595943+00 APMPS 
TAS 9.6238853+0 1 EAS 9.4768973+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1. 7488091-01 wY 
QX -9.0832369-01 QY 

5. 3733972-01 
2.353 1612-01 

****** CSM I MOON REF. /PHASE 12- 31 
~EAN-OF-EPDCH 1971 

wz 
QZ 

.942500100000000+002 HRS. FROM LAUNCH 

RES TART COORD IN ATES I ER ANO ER / HR I 

328 

3. 8196112+0 2 OXL 
1.5951323+0 2 VL 

2.2171365•02 
-9.2703565+01 
-6.4737471+00 

6.3978327+01 
5.6875587+01 

oxs 
VRS 
LNE 

OR 

2.4541296+03 DYL 
5.4040176+03 PTHL 

- 5.3697971+03 DYS 
5.4192612+03 PTR 
6.5636556+00 OSMP 
1.38 7 584 7+0 2 VT 

4.2557319+03 DZL 
1. 4 713399+00 AZL 

2.3230666+02 ozs 
1.4671953+00 AZR 
7.6617914-01 RSHP 
5.4175044+03 SEASV 

2.25 10329+03 
-6 .375ij996+0l 

5.145!8ij3+02 
-8.4747446+01 
6. 334<240+01 

-6. 633.>944+01 

<;.5772217+04 
6.9941662+01 

OX -6.5334456+02 DY 5.3814252+03 DZ 2.6507800+03 
V 6.0343376+03 PTH 6.590565 9+01 AZ 8.672o576+Ul 

9.5772216+04 
2.0667455+01 

OXG 3.2706316+04 DYG - 7.2936906+04 OZG 2.6500683+03 
VE 7.9978255+04 PTE 3.94944<;2+00 AZE -6.9899014 +01 

2.3796382+02 OXMP 
-1.0078720+02 VMP 

203796460+02 OXME 

9.5390236+04 OXM 
6.9665227+01 LOM 

-2.2286 702+07 RAS 

1.4559204+02 RANS 
3.8075743-01 INMPS 
9.3297799+01 SLRS 

-5.3369136+03 DYMP 
5.4040175+03 PTHP 

-5.4977631+03 OYHE 

-3.1074742+03 OYM 
2.0411020+01 VM 

-4.2243229+01 LO S 

- 1.6 197216+02 APFS 
1.6575657+02 APOS 
9. 7093172+02 PERS 

6.4055021+02 OZHP 
1.4 713399+00 AZHP 

-2.4846727+03 OZHE 

1 • J 2569 33+0 3 OZH 
3.3291109+03 ARGH 
2.6 850256+02 DES 

-5.2270196+01 RPS 
9.966 1047+02 TFPS 
1.9025364+00 HTAS 

-8 .2 503496-0 1 PX -3-79953 54-0 l PY -6.0967179-01 PZ 
3.4579524-01 SXO 0.0000000 SYD 0.0000000 SlO 

-l.193J..099i-O" 
-9. 16 76ll5+01 
-1.1931.&.0l+0.2. 

3.992't715+02 
7 .?>0367b+Ol 

-l.625"-.l3b+Ol 

9.4654309•02 
9,350o9j, 7+01 
3.6000000•02 

-4. 469l609-01 
0.0000000 

FEB. 1971, 16 HRS., 34 Ml NS., 60.000 SECS. G.M. T. USNH USFT I S<C 

DAYS, 22 HRS., 14 ~INS., 59.9"9 SECS. G.E.T. RAGR .530144745J94491+002 

RXYZ 
R UXYZ 

-.72696 754848416326-00 1 
.66524375894573437+000 

• 22604463016543217+000 
.2920 1103630247 114+000 

.16261062C73665415+000 

.661605138B6740787-002 

SELENOCENTRIC 
XL -2.5036279+02 YL 
RL 9.9!13J90+02 DECL 

SELENCGRAPH IC 
XS -7.4379225+02 

ALTS 5.2637369+0 1 
LTS -2.3097748- 01 
LIN l.6583950+n 

TRALT 5.3396034+0 1 

GEOCtN TRJC 

YS 
LATS 

LNS 
LAN 

RPAL T 

6. 3794255+04 y 
2.0955295+05 DEC 

GEOGRAPHIC 
XG 1.7616723+05 YG 
ALT 2.0611 143+05 LAT 

EARTH-MOON PLANE 
XMP -B.290 7 684+02 YMP 
RMP Y.91 13 09 1+02 OEMP 
XME -2.0955224+05 YME 

PLANETARY COORDINATES 
XM 6.40446 17+04 YM 
RM 2.06723 16+ 05 OEM 

XS UN 5 .6606979+07 Y SUN 

7.7846336+02 ZL 
3.4404477+01 RAL 

-6.1696053+02 
102631227+01 
6. 9626567+01 

-2.4845366+01 
9.264 1068•00 

ZS 
LONS 

LTE 
LAP 

A PAL T 

l. 7499994+ 05 z 
2.7268546+01 RA 

5.4324223+04 ZG 
2.7271115+01 LON 

-5 .227491 1+02 ZMP 
6.5464735+00 RAMP 

-5.227494!•02 ZME 

1.7422146+05 ZM 
2.7213018+01 RAM 

-5.1367010+07 ZSUN 

SELENCCENTRIC OSCULATING ELEMENTS 
SMAS <; .7177423+02 ECCS 2.5494866-02 INCS 

VHS -2.2746494+03 RNMPS -4.0632038+00 AP~PS 
TAS l.4226186+02 EAS 1·4137890+02 MAS 

SELENOCENTk lC UNIT VECTORS 
wx -1. 7500716-0 l ... v 
UX -9 .0726945-01 QY 

5.3724867-01 
2.3743654-01 

****** CSM I MOON RfF. /PHASE 12- 32 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.045000000030000+002 HR S. FROM LAUNCH 

RESTART COOAU INATES ( ER ANO ER/HR I 

5.6002017+02 OXL. 
l .0 7 d2 796+02 VL 

2. 2011029+02 
-1. 4032407+02 
-6.468 7017+00 
-1. 2631176+02 

5.6614596+01 

9.6009123+04 
6.9971242+01 

9,60119125+04 
1.69 56 766•01 

oxs 
VRS 
LNE 

DR 

OX 
v 

OXG 
VE 

1.47 32773+02 DXMP 
-1.4776777+02 VMP 

1.4732710+02 DXME 

9.5449104+04 OXM 
609616336+01 LOM 

-2.2262567+07 RAS 

1.45 59534+02 RANS 
5.6474394-01 INMPS 
1.4046715+02 SLRS 

-6.2506751-01 PX 
3.47C5729-0l SXO 

5.0294066+03 DYL 
5. 30 824 71+O3 PTHL 

-3.5366300+03 UYS 
5.3237879+03 PTR 
6.5 625 771+00 OSMP 
6.4467254+01 VT 

1.6973740+03 OZL 
9.1197060-01 AZL 

3.9426264•03 ozs 
9.0930865-01 AZR 
7.6720038-01 RSHP 
5.3231174+03 SEASV 

3.6457154+01 
-9.0l20~40+Jl 

-5.2564546+0; 
-9.602.>154+01 
6. 321768 ::, ... 0 1 

-5.774781~+01 

1.9194171+03 DY 2.6164154+03 DZ 4.3405469+02 
3.4358057+03 pTH 6.5854867+01 Al -l.4330984+0< 

2.7474320+04 OYG - 7.87 60666+04 OZG 4.340047!+02 
6.3435125+04 PTE 2.1534574+00 AZE -9.0770045+01 

-2.9776095+03 CYHP 
5. 3082473+03 PTHP 

-3.1383122+03 CYME 

- 3.1099R95+03 DYH 
1.6601662+01 VM 

-4.2232717+01 LOS 

- 1.6195713+02 APFS 
1.6575180+02 APOS 
9. 71142 54+02 PERS 

-3.f235669-0I PY 
0.0000000 SYD 

4.2723690+03 OZHP 
9.1196996-01 AZHP 
9.4746866+02 OZHE 

t.1190414+03 OZH 
3.3267814+03 ARGH 
2.6475261+02 DES 

-5.2104477+01 RPS 
9 .9654946+02 TFPS 
1.9031164+00 HTAS 

-6.0931254-01 PZ 
0.0000000 szo 

- 1.0266023+03 
- 1. Ol44,S9+v< 
-1.02aoul3+03 

3.9559754+02 
7.B03l:l~lO+Ol 

-1.62491<0+01 

9.4 b99899+J~ 

9.35074£&+01 
3. 6000000+02 

-4.458d6oO-Ol 
0. oooooou 

FEB. 1971, 18 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

DAYS, 22 HRS ., 29 MINS., 59.999 SECS. G.E.T. RAGR .567747412625304+002 

RXYZ 
RDXYZ 

.14339706002893295+000 

.77113641102376313•000 
.22335561206387673+000 

-.31084466560485832+000 
.11500225316623133+000 

-.36611613761103635+000 

SELENOCENTR IC 
XL 4.9384qg5+n2 Yl 
RL 9 .9621969+02 DECL 

SE LENCGRAPH J C 
XS -9,8822164+02 

~LTS 5.7726148+01 
LTS -2.3066760-01 
LIN 1, 6583376+02 

TRAL T 5 .~484~25+0 1 

GEOCENTR I C 
b. 40 77 62 7+04 

vs 
LATS 

LNS 
LAN 

RPALT 

7.6922 189+02 ZL 
2.3425919+01 RAL 

9.4161697+01 
4.6200423+00 
6.9499996+01 

-2.4959288+01 
9. 45 96634+00 

1. 7515594•05 

ZS 
LONS 

LTE 
LAP 

APAL T 

3.9606012+02 OXL 
5 • 7 299036+01 VL 

8. 3708766+01 
l. 7455706+02 

-6. 46 36207+00 
-3. 79 R0569+ 08 

5.6736706+01 

9. 590346 9+04 

oxs 
VRS 
LNE 

OR 

ox 

4.4824000+03 DYL 
5.2606795+03 PTHL 

400603765+02 OYS 
5.2963026+03 PTR 
6.5612674+00 OSHP 

- 1.9176622+ 01 VT 

1.3699134+03 DY 

- l .60664e3+03 DZL 
-2.060704B-Ol AZL 

5.1369414+03 ozs 
-2.0745669-01 AZR 

7.6622105-01 RSHP 
5.2962679+03 SEASV 

-b .9446268+02 oz 

-2.128!.it>7+03 
-l.1595Jlu+0; 

-1.215 .. 16!+ 03 
-l .0329o75Hi.i:'. 

6.30931!:>6•01 
-l.502-'.49fHOl 

- 1. 736lti97+o:; 

.. 

• 

( 

L 



.. 

• 

( 

(. 

~· 

.~; 

329 

2,0972130+05 DEC 2.1212305+01 RA 6,9905868+01 2.3180370+03 PTH -2.4340197+01 AZ -l .33770lU+0 2 

GEOGRAPHIC 
XG 1,8163212+05 VG 
ALT 2,0627978+05 LAT 

4.2371151+04 ZG 
2.7214948+01 LON 

9 . 5903487•04 
1.3131127>01 

DXG 
VE 

1,8943385•04 OYG - 8 ,200 35560 04 DZG -1.736!965+03 
8.4181053•04 PTE -6·503 1951- 0l AZE -9,0994445+01 

EARTH-MOON PLANE 
XMP -9, 7423 986+02 YMP 
RMP 9,0621969+02 DEMP 
XME -2,0972120+05 YME 

PLANET~RY COORDINATES 
XM 6,3583778+04 VM 
RM 2,0874696+05 DEM 

XSUN 5,6617391+07 YSUN 

2,0532380+02 ZMP 
- 1,9526909+00 RAMP 

2,0532319+02 ZME 

1 , 7438671+05 ZM 
2,7227662+01 RAM 

-5,1377518+07 ZSUN 

SELENOCENTRIC OSCULATING ELE'MENTS 
SMAS 9.7183407+02 ECCS 2,5353640-02 INCS 

VHS -2,2828251+03 RNMPS -4. 1886722+00 APMPS 
TAS - 1.7197305+02 EAS - 1 .7176757+02 MAS 

-3,3948953+01 DXMP 
1.6809892+02 VMP 

- 3,3947465+01 OXME 

9,5507429+04 DXM 
o.9967453+01 LOM 

-2,2278472+07 RAS 

1,4559252•02 RANS 
- 7.2577589- 02 INMPS 
-1, 7155957+02 SLRS 

1.1177901+03 OYMP 
502806796+03 PTHP 
9,5723460+02 DYHE 

-3,1124866+03 OYM 
1.3192712+01 VM 

-4,2222207+01 LOS 

-1.6 194364+02 APFS 
1,6574402+02 APOS 
9,7120932•02 PERS 

4,9979191+03 DZMP 
-2. 0806986- 01 AZMP 

l ,6733410+03·DZME 

1 . 1123856+03 OZM 
3.3284526+03 ARGM 
2,6100305+02 DES 

-5.2740160+01 RPS 
9,9647359+02 TFPS 
1.9032942+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1 , 7514625-0 1 WY 
QX -9, 1152429- 01 QY 

5.3724591-01 
2.2821433-01 

WZ -8.2503978 - 01 PX -3. 7208500-01 PY - 8,1196368-01 PZ 
QZ 3,4211354-01 SXO 0 . 0000000 SYD 0.0000000 SZO 

•••••• CSM 

- l .2872l7l•03 
-1-. 041 2433-tU;c 
- 1 .28 7 2171•03 

3,91947CJ1•0< 
7 . 8174ll4•ul 

-1.624601~•0& 

9,4719454•0< 
9.5407022+Ul 
3.6000000•0< 

-4,4974181-01 
o . 0000000 

I MOON REF. /PHASE 12- 33 
MEAN-OF-E POCH 1971 4 FEB, 1971, 19 HRS , , 4 MINS,, 60.000 SECS. G,M,T, USNM USFT I Ste 

,947500000000000+002 HRS . FROM LAUNCH DAYS, 22 HRS , , 44 MINS ., 59,999 secs. G.E . T. RAGR ,60535 0080256116+002 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

.27298756812569744+000 
.20667228919626273+000 

.86254010216936596-001 
- .72889282417285081+000 

-.17906033719843086- 002 
- .51852542763695486+000 

SELENOCENTRIC 
XL 9,4015104+02 YL 
RL 9 , 8598302+02 DECL 

SELENOGRAPHIC 
XS -6,3441605+02 

ALTS 4,7489484+01 
LTS -2.3035727-0 1 
LIN l.6583277+02 

TRALT 4,8248154+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

R PAL T 

x 6 ,4062721•04 y 
R 2.0930218+05 DEC 

GEOGR~PHIC 
XG 1,8374449+05 VG 
ALT 2.0586065+05 LAT 

EARTH-~CON PLANE 
XMP -5,2979810+02 YMP 
RMP 9,8598303+02 DEMP 
XME - 2.0930052+05 YME 

PLANETARY COORDINATES 
XM 6, 3122570+04 YM 
RM 2, 0817073+05 DEM 

XSUN 5, 6627 80 l +07 Y SUN 

2.9705308+02 ZL 
-3.5835230-0 1 RAL 

7,4770867+02 
-5,9967218+00 

6, 93 73427+01 
- 2.5094928+01 

9.2017136+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1 , 7484804+05 z 
2.7165365+01 RA 

3,0229676+04 ZG 
2, 7167930+01 LON 

8.0843851+02 ZMP 
- l , 1388260+01 RAMP 

8.0843734+02 ZME 

1.7455099+05 ZM 
2.7242141+01 RAM 

-5, 1368025+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,7179720+02 ECCS 2.5582093-02 INCS 

VHS -2,2661509+03 RNMPS -4.324 1829+00 APMPS 
TAS -1.2598832+ 02 EAS -1.2479309+02 MAS 

- 6, 1667190+00 DXL 
1 . 7534615+01 VL 

-1. 0300718+02 
1.3031395+02 

-6 .4585043+00 
-3. 7980572+08 

5.8922913+01 

DXS 
VRS 
LNE 

DR 

1.2013250+03 DYL 
5,3365151+03 PTHL 

4,1307164+03 DYS 
503519742+03 PTR 
6.5599259+00 DSMP 

-1.12 12401+02 VT 

- 4,2368389+03 OZL 
- 1 .2039137+00 AZL 

3.1959044+03 DZS 
-1.2004361+00 AZR 

7,6524233-01 RSMP 
5.3507996+03 SEASV 

9. 5 5 5 904 7+04 
6,9877627+01 

DX -1,0136403+03 DY - 3 . 1311129+03 OZ 
V 4,5122496+03 PTH - 7.7205755+01 AZ 

9.5559042+04 
9,3426201+00 

DXG 9,7266542+03 OYG - 8 . 1287059+04 DZG 
VE 8.1909025+04 PTE -3, 0794789+00 AZE 

- l , 94~8877+02 OXMP 
1·2323823+02 VMP 

- 1.9468720+02 DXME 

9,5565214+04 DXM 
7,0118576+01 LOM 

-2.2274356+0 7 RAS 

1.4559177+02 RANS 
- 7.1150251- 01 INMPS 
- 1 ,2358940+02 SLRS 

4,5588317+03 DYMP 
5,3365152+03 PTMP 
4,3984237+03 CYME 

-3. 1149653+03 OYM 
9,5835687+00 VM 

-4.2211696+01 · LOS 

- 1.6194217+02 APFS 
1.657429 0+02 APOS 
9,7116117+02 PERS 

2.6670421+03 DZMP 
- 1.2039127+00 AZMP 
-6,5721446+02 OZME 

1.1057260+03 DZM 
3 .3281244+03 ARGM 
2.5725329+02 DES 

-5,33 77613+01 RPS 
9,9665779+02 TFPS 
1,9031859+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7516334-01 WY 
QX -9, 1561170-01 QY 

5.3725165-01 
2.1H3914-0I 

WZ -8,250324 1-01 PX -3.6 190185- 01 PY -8. 1445605- 01 PZ 
QZ 3.3709520-01 SXO O, OOOOOCO SYD 0.0000000 SlO 

****** CSM 

-3.Q l40 353•0j 
-1.2440059+02 

- 1.1691906•0:!1 
-1. 0282131•"2 

6.2968658•01 
2 . 891Lb't2•01 

-2.6257397+0:. 
l .339ii:'..95l•0.2 

- 2.6257352+03 
-9.048:.479•01 

-7 ,63l08Do+O< 
-9.863't724•0l 
-1. 6310809+02 

3,8829557+02 
7 .83092b9+(Jl 

- 1. 624 .:: 9u.;•o l 

9, 4693059+0< 
9. 54033.71+0 l 
3.6000000+02 

- 4 , 5352875-jl 
o. 000000() 

I MOON REF. /PHASE 12- 34 
MEAN-UF-EPOCH 1971 FEB. 1971, 19 HRS ,, 19 MINS., 60 . 000 SECS, G.M. T, 

DAYS, 22 HRS ,, 59 MINS,, 59,999 SECS. G.E . T. 

USNH USFT I S<C 

.950000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXVZ 

.233260 77046740448+000 
-.51365571953007705•000 

-. 103350757591098 66+000 
-, 7017808 9044 891702+000 

SELENOCENTRIC 
XL 8,0333459+02 YL 
RL 9,6637938+02 OECL 

SELENOGRAPHIC 
XS 1, 1121749+02 

ALTS 2,7885839+01 
LTS -2.3004694-01 
LIN 1.6583484+02 

TRALT 208644516+01 

GEOCENTR re 

YS 
LATS 

LNS 
LAN 

RPALT 

x 6.3464330+04 y 
R 2 , 1855558+05 DEC 

GEOGRAPHIC 
XG 1,8463066+05 VG 
ALT 2,0511405+ 05 LAT 

EARTH- ~OON PLANE 
XMP 2.4099697+02 YMP 
RMP 9,6637939+02 DEMP 
XME -2,0855348+05 YME 

PLANETARY COORDINATES 

- 3 ,55933 14+02 ZL - 4,0231115+02 DXL 
-2,4601693+01 RAL - 2,3896675+01 VL 

9, 3320781+02 
-1. 3466043+01 

6,9246858•01 
- 2. 5222761•01 

8, 7141190+00 

zs 
LONS 

LTE 
LAP 

APAL T 

l.7435835+05 z 
2, 7165974+01 RA 

l.8441057+04 ZG 
2.7168548+01 LON 

9·0605025+02 ZMP 
- 1 , 4029448+01 RAMP 

9 .0605006+02 ZME 

-2. 2503982+02 
8. 3203679+01 

-6,4533532+00 
605283525+01 
5,8940430+01 

9,5220147+04 
o . 9999104+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

9.5220147+04 OXG 
5,7038310+00 VE 

- 2, 3427026+02 OXMP 
7,5104980+01 VMP 

-2.3426904+0 2 DXME 

PAGR .642952747bdb9~9+0U£ 

-.11681733806793727+000 
- • 34 7 88076163851040•000 

-2,9 857291+03 OYL 
504446140+03 PTHL 

5.3760749+03 DYS 
5.4597632+03 PTR 
6,5585533+00 DSMP 

-1,3770591+02 VT 

-4, 0792452+03 OZL 
- 1,4492875+00 All 

-8.7431178+02 DZS 
-1,4452649+00 AZR 

7.6426288- 01 RSMP 
5,4580263+03 SEASV 

-6. 1031548•03 av -2.9801828+03 
6,9865115+03 PTH -4.6840870+01 

oz 
AZ 

2,8383995+03 OYG 
707668226+04 PTE 

5,2355408+03 OYMP 
5,4446140+0 3 PTMP 
5,0152806+03 CYHE 

- 7,7599066+04 DZG 
- 3.7622561+00 AZE 

-1,4698522+ 03 DZMP 
- 1.4492885+00 AZMP 
-4 o 7937880+03 DZME 

-2 . 02212&~-tO;j 

- l .14&'tb90+0 .::: 

-3, 77377 i H02 
-S..4424055hll 

6.2844190•01 
1, 0860807•0 l 

-1. 6374t150+03 
8,0669.230+Ul 

- 1.63747~7•03 
-e. 94269b't+::> l 

2.692UOlir.::+0£ 
- 8.7440429+01 

2. 6920094+0.:: 



XM 
RM 

XSUN 

6 .2 6609Q6+04 YM 
2,0879448+05 OEM 
5.6638210+07 VSUN 

l , 7471428+05 ZM 
2, 72 56455+01 RAM 

-5, 1358530+07 lSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS 9 , 7156216+02 ECCS 2.5848225-02 INCS 

VHS -2·234 7775+03 RNMPS -4,44 69549+00 APMPS 
TAS -7,954316 5+0 1 EAS - 7,8089890+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l . 7517195-0l WV 
QX -9, 1322073-0 l QV 

5.372057b-Ol 
2.2448211-01 

****** CSM I MOON REF, /PHASE 12- 35 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

. 9525Qn,)00000000+002 HRS. FROM LAUNCH 

RE START COORDINATES I ER ANO ER/HP I 
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9 . 56224 58+04 OXM 
7. 0269 709 +01 LOM 

-2 .2 270238+0 7 RA S 

l.45 59462+02 RANS 
- 3,2376633-0 l !NMPS 
- 7.6640777+01 SLRS 

-8.2506046-0 l PX 
3.4005234- 0I sxa 

-3 .117425 7+03 OYM 
5,9 744345+00 VM 

-4 .2201184+01 LOS 

- 1.6193990 +02 APFS 
1 , 6574358+02 APOS 
9.7091298+02 PERS 

l.0990624+03 OZM 
3.3277968+03 ARGM 
2.5350354+02 DES 

-5.2 999985+01 RPS 
9 ,9667531+02 TFPS 
l.9024954+00 MTAS 

-3.6788939-01 PY -B.1302995-0l PZ 
0.0000000 SYO O, QOOOOOp . SlO 

3.8464324+02 
7 . 8444437+01 

- l . 6239791+01 

9 . 4644900+0< 
9.54050£4+01 
3.6000000+0£ 

- 4 .5 126447-0l 
0.0000000 

FEB . 1971, 19 HRS., 34 MINS., 6 0 .000 SECS. G.M.T. USNM USFT I Sec 

3 lJAYS, 23 HRS ,, 14 MINS., 59.999 SECS. G. E, T, RAGR .680555415117741+002 

RX Vl 
p oxvz 

.41937843070216994- 001 
- .92864966182918657+000 

-. 224279 528 0234 721 6+000 - .l5493125C397l2309+000 
. 64845 559 140007173- 001 - .20324623150315978+000 

SELE~OCENTRIC 
XL 1.4443114+02 YL 
PL 9. 49825~5+02 OECL 

SE LENOGRAP HIC 
XS 7,7842728+02 

ALTS l.J33l.126+0l 
LT S -2.2973676-0l 
LI N 1,6583496+02 

TR ALT l ,2090393+01 

GEOC ENT RIC 

VS 
LATS 

LNS 
LAN 

RPALT 

6.2343490+0~ y 
2. 079 7 032+~5 OEC 

GEOGRAP HIC 
XG l. 8478796+05 VG 
ALT 2,0452880+05 LAT 

EAR TH--OON PLANE 
XMP A.483 1 522+02 YMP 
RMP 9,4982525+02 OEMP 
XME -2.0 796q8q+05 YME 

PLANET ARY CUORO INAT ES 
XM 6.2 199J59+04 YM 
RM 2.0881820+05 DEM 

XSUN 5.6648616+07 YSUN 

-7. 72 403 79+02 lL 
- 3 . 4177533+01 RAL 

5.0633174+02 
- l.2131863+01 

6,9120290+01 
-2. 5356118•01 

8, 7216949+00 

ZS 
LONS 

LTE 
LAP 

APA LT 

l . 7410417+05 l 
2.7225646+01 RA 

7, 2375668+03 lG 
2.7228232+01 LON 

4.0974559+02 lMP 
- 7,3181190+00 RAMP 

4 . 0974645+02 lME 

l . 74 876 58+ 0 5 ZM 
2,7270605+01 RAM 

-5. 1349633+07 ZSUN 

SE LENOCENTR IC OSCULATING ELEMENTS 
SMAS 9, 71701 53+02 ECCS 2,59&n55-02 INCS 

VHS -2,20 74450+03 RNMPS -4,5 782374+00 APMPS 
TAS -3. 0690206+01 EAS -2. 99 38689 +01 MAS 

SE LENOCENfRIC UNIT VECT ORS 

-5.33572 92+02 DXL 
-7.9408620+01 VL 

- l.9i;:l6 174 5+ 02 
3.3042179+01 

- 6 ,4 4 Blb7 3+00 
l . 20 76850+00 
5.9211594+01 

oxs 
VRS 
LNE 

OR 

- 5.3979664+03 DYL 
5.5385780+03 PTHL 

3 . 0691927+03 DYS 
5.5534715+03 PTR 
6.5571492+00 USMP 

- 7 . 1831385 +01 VT 

- l.1814104+03 DZL 
- 7,4310590-0l All 

-4.5 7360 28+03 DZS 
-7. 4111301 -0 1 AZR 

7.632839 2-0l RSMP 
5,5 530069+03 SEASV 

9.5 145589+04 
1.02 984q+o1 

OX - 8.5178341+03 DY -8.9015264+01 DZ 
V 8,5519507+03 PTH - 1.5470567+01 AZ 

9.5 145590+04 
2.2429502+00 

OXG - 5 .89 42874+01 OYG -7, 4007932+04 OlG 
VE 7, 40 11 839+ 04 PTE - l . 7661661+00 AlE 

- 1 .2098 710+02 OXMP 
2.5781053+01 VMP 

- l. 20 98547+02 DXME 

9,5679 162+04 OXM' 
7.~420847+01 LOM 

-2.22661 2 1+07 RAS 

l .455951 4+02 RANS 
- 4,5666901-01 INMPS 
- 2 . 9195792+01 SLRS 

2,4245265+03 OYMP 
5. 53 8~781+03 PTMP 
2.26 441 46+03 DYME 

- 3.1198677+03 OYM 
2,3653062+00 VM 

-4 .2 190675+01 LOS 

- l.61938 37+02 APFS 
l .65 74 320+02 APOS 
9 . 7104562+02 PERS 

- 4.8387597+03 OZMP 
- 7.4310599- 01 AlMP 
- 8.1623751+03 DZME 

l, 0923951+03 DlM 
3.3274698+03 ARGM 
2 . 4975378+02 OES 

- 5,3135245+01 RPS 
9.969464 7+02 TFPS 
l,9029048+0 0 MTAS 

3.769L810+0i!. 
-8,578718b+Ol 

7 .0940131t9+0(:'. 
-8 . 265LH7+01 

6.2719749+01 
5.2279154+01 

7.5791815+02 
7.5770lb3+01 

7 .5 79l.7Qij+0 2 
-8 • 843U547+ Cd 

1 . 17640,::8+ 0 3 
- 7.7731L00+01 

1 . 176'+\J l iji'OJ 

3.809900b+02 
7,657955b+Ol, 

- l . 623bbBU+Ol 

9 . 4b4!:>b57+02 
9.54043"-4+01 
3.6000000+0L 

WX - 1 . 7 5 18392-0 1 WY 
QX -9. 14093 58-0 l QV 

5.3719397-0l 
2 .22 54075-0l 

Wl -8.2506561 - 0l PX 
QZ 3,3898159-01 SXO 

-3.6070958-0l PY -8, 1357128- 01 Pl 
0.0000000 SYD 0.0000000 SZO 

- 4 . 5205999- 01 
o. 0000000 

* ** *** C SM I MOON RE F, /PHASE 12- 36 
MEAN-OF-E POCH 1971 

.955000000000000+002 HRS. FROM LAUNCH 

RES TAR T COORDINATES l ER AND ER/HR I 

FEB . 1971, 19 HRS., 49 MINS., 60,000 SECS . G.M . T. USNM USFT I Sec 

DAYS, 23 HRS., 29 MINS., 59,9gq SECS, G.E . T. RAGR .718158082>48554+002 

RXVZ 
ROXY l 

-. l772593000b350325•000 
- .7l5986ll3B09569BO+OOO 

- .l9l604025l2978l70+000 
• 449 20 3 788944966 96+000 

- .87115348795882342-001 
, 444497 6 77012856 CB+OOO 

S EL El<DC ENTR IC 
XL -6. l046 GZ5+02 Yl 
RL 9. 4768~18+02 DECL 

SE LENCGRAP HI C 
XS q .Q866473+Q2 

ALT S 9. l q 56'i32+0~ 
LT ~ -2.29 4264'i-O l 
LIN i.65834'H+'J2 

TR ALT 9.9543228+00 

GEOCENH IC 

vs 
LATS 

LNS 
LAN 

R PAL T 

x 6. 112 6292+04 y 
f< 2.0797119 +05 DEC 

GEOG RAPHIC 
XG 1 .8 4745 12 +0 5 YG 
ALT 2.0452968+() 5 LAT 

E.ART H - ~ OON PLANE 
XMP B. 7105779+02 YMP 
RMP 9.4 768 9 1 8 +') 2 DEMP 
XMI: -.2. 079708 5 +.15 YME 

PLANE TARY COORD INAT ES 
XM 6. 1736761+04 YM 
RM 2 .'JB841Ql+05 DE"1 

XSUN 5.66590 21+07 YSUN 

-6.59&7 152+02 ZL 
- 1.84 55225 +01 RAL 

-2 . 6645564+()2 
-2 .2984936•00 

b.8993 722+01 
-2.5493806+01 

8, 7088394+00 

ZS 
LONS 

LTF 
LAP 

APA LT 

l. 74 3 7802+0 3 
2.7315319+01 RA 

-3.6548973+03 ZG 
2,7317911+01 LON 

-3.65&2775+02 lMP 
4.5059242+00 RAMP 

-3.6582 799+02 ZME 

l.7503789+05 lM 
2,7284586+01 RAM 

-5. 1339535+07 ZSUN 

SE LENOC ENThlC OSCULATING ELEMENTS 
SMAS 9.7 180399+ 02 ECCS 2.6096082-02 INCS 

VHS -2 .203 655 7+03 RNM PS -4,7136317+00 APMPS 
TAS 1,8499909+01 EAS l ,803 1180+01 MAS 

SE LENOC cNTh l C UNIT VECTOR S 
WX -t. 75 18388-0 1 WY 
QX -9. l047t+3 1-'.) l QY 

5.3719527- 01 
2.3048397- 01 

Wl 
QZ 

-3. 00 •11947+02 OXL 
- 1 . 3277295+02 VL 

-3, 80 C7569 +O l 
- 1 .6343 178+01 
-6.44 29458+00 

l .58 17424+02 
5.9429367+01 

ox s 
VRS 
LNE 

OR 

-4, 16 l 8160+03 DYL 
5 ,55 1052 0+03 PTHL 

- l .42 53774+0 3 OYS 
5.5659136•03 PTR 
&.5557144+00 DS HP 
4.4853173+01 VT 

2.6110891+03 DZL 
4 ,62962 36- 01 All 

- 5.2112230+03 OlS 
4 ,6l 7Z570- 0l AlR 
7,6230476- 0l RSMP 
5,5657328+03 SEASV 

2 . 583 7338+03 
-6.0435 676+01 

l. 3 38<263+03 
- 7. t05b952+0 l 

6.259::>.B9+0l 
4,b68533l+DU 

q.5435304+04 
7 .0 6 82446 +01 

DX - 7.2 84 1074+03 DY 3.6968131+03 DZ 2·96 l0o,&+03 
V 8,6886466+03 PTH 1 .5469943+ 01 Al 7.5223b73+01 

9.543530 1+04 
3. 5886663+02 

DXG -3.e0 40474+02 QVG - 7 . 3782368+04 DZG 2 . 96l J. J;,b+ 03 
V~ 7. 3842745+04 PTE l . 798 5928+00 Al E -8,83 41 89b +Ol 

7,4452521+01 DXMP 
-2.2 781481+01 VMP 

7 .44522 16+01 DXME 

9,57 35 323+04 OXM 
7 , 0571991+01 LOM 

- 2.2262002+07 RAS 

l.4559506+02 RANS 
1.0312198-0l lNMPS 
l.75 68365 +01 SLRS 

- 2,1425636+03 OYMP 
5.5510520+03 PTMP 

- 2.3025270+03 CYME 

- 3 . 1222914+03 OVM 
3.5875618+02 VM 

-4.2 180163+01 LOS 

- l .6 193842+02 APFS 
l . 657'o315+02 APOS 
9 . 7114214+02 PERS 

-B.2506476 - 0l PX - 3. 7462930- 0l PY 
3.4338555-0l SXO 0.0000000 SYO 

- 4,9533745+03 Dl MP 
4.6296295-0l AZMP 

- 8.2766703+03 DlME 

l,0857240+03 DlM 
3.3271433+03 ARGM 
2·4600403+02 OES 

-5.2575103+01 RPS 
9,9716425+02 TFPS 
l . 9032058+00 MTAS 

- 8.1135589- 0l Pl 
0 . 0000000 szo 

l . 29Gd.v77+u3 
- 7 . 6459917+01 

l.2991077+0 3 

3 . 773 3bUl+0 2. 
7.871404~+01 

- 1 .6233567+01 

9.464<t3 72+Jt.. 
9 .54071"1+01 
3 . 6000000+0 2 

-4.487.:'.!>1+2-0 J. 
o. ooouoo u 

" 

.. 

( 

.. 

~_,' 
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•••••• CSM I MOON REF. /PHASE 12- 37 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 20 HRS., MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

• Q57500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

DAYS, 23 HRS., 44 MINS., 59.999 secs. G.E.T • RAGR 0755760749979366+00 2 

RXYZ 
RDXYZ 

-.27486449009601599•000 
-.22497134106437918-001 

-.26823901548745939- 001 
.78649153733629290+000 

.40897240500310746-001 

.51685356421185332•000 

SELENOCENTFC IC 
XL - 9.4661503+02 YL 
RL 9.6148426+02 DECL 

SELENCGRAPHIC 
XS 4.0985344+02 

ALTS 2.2990737+01 
LTS -2.2911614-01 
LIN 1.6583498+02 

TRALT 2.3749405+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6.0327491+04 y 
R 2.0857701+05 DEC 

GEOGRAPHIC 
XG 1.8461360+05 VG 
ALT 2.0513551+05 LAT 

EARTH- MOON PLANE 
XMP 2.9059765+02 YMP 
RMP 9.6148425+02 DEMP 
XME -2.0857499•05 YME 

PLANETARY COORDINATES 
XM 6.1274105+04 YM 
RM 2.0886559+05 DEM 

XSUN 5.6669423+07 YSUN 

-9.2379734+01 ZL 
8.4235439+00 RAL 

-8.5668700+02 
8.9872680•00 
6.8867155•01 

-2 . 5630301•01 
8.6857300•00 

1.7510584+05 
2. 7382890+01 

ZS 
LONS 

LTE 
LAP 

A PAL T 

z 
RA 

-1.4808054+04 ZG 
2.7385478+01 LON 

-8.8994797+02 ZMP 
1.3171099+01 RAMP 

-8.8994812+02 ZME 

1.7519821•05 ZM 
2.7298406+01 RAM 

-5.1330035+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7152501+02 ECCS 2.5840205-02 INCS 

VHS -2.2269008+03 RNMPS -4.8477342+00 APMPS 
TAS 6. 7788652+01 EAS 6.6424405+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7518641-01 WY 
QX -9.1169699-01 QY 

5.3719229-01 
2. 2782302-01 

•••••• CSM I MOON REF. /PHASE 12- 38 
MEAN- OF - EPOCH 197.1 

wz 
QZ 

• 96000J000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

4 

1.4084738+02 OXL 
-1.7442618+02 VL 

1.5019824•02 
-6.4432764+01 
-6.4376895+00 
-5.7674691•01 

5.8894508•01 

9.5931791•04 
7 . 0990136+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

-1.3076920+02 DYL 
5.4720146+03 PTHL 

-4.8731805+03 DYS 
5 .4 870884+03 PTR 
6.5542474+00 DSMP 
1. 2960283+02 VT 

- 3 . 2554660+03 DY 
7.3443350+03 PTH 

4.5716432+03 DZL 
1.3571586+00 AZL 

-2.2926527•03 ozs 
1.3534292+00 AZR 
7.6132540-01 RSMP 
5.4855576+03 SEASV 

5.6506924•03 
4.6824871•01 

oz 
AZ 

3.0043173+03 
-5.651048!>•01 

1.0507119+03 
- 7.9036379+01 

6 . 24709!>6+01 
- 4.268bB6b+Ol 

3. 37799b4+0> 
7.817d45+Jl· 

9.5931791+04 
3.5541406+02 

DXG -1.8994749+03 DYG -7.7237688+04 DZG 3.3780403+0 3 
VE 7.7334856+04 PTE 3.9713410+00 AZE -8.92352•7+01 

2.1908355+02 OXMP 
-7.1916414+01 VMP 

2.1908366+02 DXME 

9.5790944+04 OXM 
7.0723143+01 LOM 

-2.2257883+07 RAS 

1.4559520+02 RANS 
-8.3&03859-02 INMPS 

6.5067446+01 SLRS 

-5.1742240+03 DYMP 
5.4720146+03 PTMP 

-5.3340386+03 OYME 

- 3.1246968+03 OYM 
3.5514706+02 VM 

-4.2169654+01 LOS 

-1.6193808+02 APFS 
1·6574307+02 APOS 
9. 7087626+02 PERS 

-1.6964857+03 DZMP 
1.3571582+00 AZMP 

-5.0194623+03 DzME 

1.0790492+03 OZM 
3.3268174+03 ARGM 
2.4225427+02 DES 

-5.2762604+01 RPS 
9.9662939+02 TFPS 
1.9023863+00 MTAS 

- 8 .2506616- 01 PX -3.7164264-01 PY -8.1210903-01 PZ 
3.4191402-01 sxo 0.0000000 · SYD 0.0000000 szi:J 

FEB. 1971, 20 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM 

5.4063581+0< 
- B.449370.+ 0 l 

5.4063!>83+0£ 

3.7368114+0 2 
7.884•709+ 0 1 

-1.623045 2+0! 

9.46420bl+O i 
9.540ol!:17•0l 
3.600(J000+0 i: 

-4.4984511- 0l 
o. 0000000 

USFT I StC 

DAYS, 23 HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR .793363417410178+00 ; 

RXYZ 
RDXYZ 

-.19045726822216304•000 
.65200576376251536•000 

.15694249880911905•000 

.60109330645434633•000 
.14261213177163869•000 
• 252815 589491812 39+000 

SELENOCENTRIC 
XL -6.5592217+02 YL 
RL 9.8163064+02 OECL 

SELENOGRAPHIC 
XS -3.6632761+02 

ALTS 4.3137101+01 
LTS -2.2880568- 01 
LIN 1 . 6583717+02 

TRALT 4.3895775+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6.0155175•04 y 
R 2.093Hl3+05 DEC 

GEOGRAPHIC 
XG 1.8399166+05 VG 
ALT 2.0593763+05 LAT 

EARTH-MOON PLANE 
XMP -4.8814280+02 YMP 
RMP 9.8163064+02 OtMP 
XME -2.0937739+05 YME 

PLANETARY COORDINATES 
XM 6.0811097+04 YM 
RM 2.0888925+05 OEM 

XSUN 5.6679824•07 YSUN 

5.4049953+02 ZL 
3.0022335+01 RAL 

-8.7856374•02 
1.4142796•01 
6.8740588+01 

-2.5745369•01 
8.9064407•00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.7589805•05 z 
2.7394125+01 RA 

-2.6567558+04 LG 
2.7396704+01 LON 

- 6. 2299670+02 lMP 
1. 2895273+01 RAMP 

-B.2299592+02 ZME 

1.7535755+05 ZM 
2.7312057+01 RAM 

-5.1320533+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7167249+02 ECCS 2.5760922 - 02 INCS 

VHS -2.2593799+03 RNMPS -4.9589526+00 APMPS 
TAS 1.1479008+02 EAS 1·1344258+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7523488-01 WY 
QX -9.0979429-0l QY 

5.3711190-01 
2.3194201-01 

•••••• CSM I MOON REF. /PHASE 12- 39 
MEAN- OF - EPOCH 1971 

wz 
Ql 

0962500000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER / HR I 

4.9114670+02 OXL 
1.4051046+02 VL 

2.3985101•02 
-1.1263428•02 
-6.4323981+00 

4.1508635•01 
5.8968781•01 

9.6337170•04 
7.1119882+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

3.7899171+03 OYL 
5.3601220+03 PTHL 

-5.0002646+03 DYS 
5.3755111+03 PTR 
6.5527492+00 DSMP 
1.2669096+02 VT 

6.6283324+02 DY 
4.9673834+03 PTH 

3. 4939780+03 OZL 
1.3543595+00 AZL 

1.9706553+03 DlS 
1·3504818+00 AZR 
7.6034631-01 RSMP 
5.3740179+03 SEASV 

4. 5663487•03 
7.8812750•01 

oz 
Al 

9.6337168+04 
3.5178354+02 

OXG -7.1613304+03 OYG -8.1328947+04 OZG 
VE 8.1664354+04 PTE 3.4209151+00 AZE 

2.1907022+02 OXMP 
-l.2067339+02 VMP 

2.l9C6970+02 DXME 

9.5846023+04 OXM 
7.0874299+01 LOM 

-2.2253763+07 RAS 

1.4559946+02 RANS 
2.3047449-01 INMPS 
1.1208842+02 SLRS 

-4. 7106981+03 DYMP 
5.3601219+03 PTMP 

-4.8703635+03 CYME 

-3.1270839+03 OYM 
3.5153796+02 VM 

- 4 . 2159146+01 LOS 

-1.6193088+02 APFS 
106574240+02 APOS 
9. 7102763+02 PERS 

2.5018872+03 OZMP 
1.3543582+00 AZMP 

-B.2077119+02 OZME 

1.0723707+03 DZM 
3.3264923+03 ARGM 
2.3850451+02 DES 

-5.2465434+01 RPS 
9.9670366+02 TFPS 
1.9028195+00 MTAS 

- 8.2510821-0l PX -3.7625395-01 PY -8.1099547- 0l Pl 
3.4420516-01 SXO 0.0000000 SYO 0.0000000 SZD 

1. 469!;14£4+0 3 
-7 ·2357749+J l 

9.99582 2 6+01 
-8 . 924l34b+OI 

6.2340605+01 
-7.60l9047+Jl 

1.8395679+03 
1.1806240•0 2 

l.839!>4b6+03 
- 9.03lts 07b+ Ol 

-5.2989800+0 2 
-~.6134239+01 
-5.29B':iHOU+ Ct £ 

3. 700 t:'. :>4 7•0£ 
7.89&-.74.::•0l 

-1.6227339•01 

9.466413 2 • 02 
9.540754••01 
3.6000000+0 2 

-4.4801701-01 
0.0000000 

FEB. 1971, 20 HRS., 34 MINS., 60.000 secs. G.M.T. 

4 DAYS, 0 HRS., 14 MINS., 59.999 SECS. G.E.T. 

USNM USFT I ScC 

RAGR .8309660840409>1+00 2 

RXYZ 
ROXYZ 

.14230854064963749-001 

. 89464592101153683•000 
.2432438e117832980+ooo 
.55402180503861517-001 

.15529616144681751•000 
- .15411472533502021+000 

SELENOCENTRIC 



XL 
RL 

4.9010116+01 YL 
9.95094 18+02 DECL 

SELENCGRAPHIC 
XS -9. 1598759+02 

ALTS 5o660064l+Ol 
LTS -2.2849507-0l 
LIN l .6583382+02 

TR ALT 5. 7359314+01 

GEOCENTR JC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6.039~745+04 y 
R 2.0987650+05 OEC 

GEOGRAPHIC 
XG 1.823345 1+05 VG 
ALT 2,064350 0+05 LAT 

EARTH-MCON PLANE 
XMP -9.6346635 +02 YMP 
RMP 9.95094 15+02 DEMP 
X~E -2. oqe7636+05 YME 

PLANETARY CO URDJNATES 
XM 6. 0347735+04 YM 
RM 2,0891289+05 DEM 

XSUN 5.669D223+07 YSUN 

8.3771576•02 lL 
3.2511327+01 RAL 

-3.4507141+02 
l.D373348+01 
6.8614023•01 

-2.5844788•01 
9.3132019+00 

lS 
LONS 

LTE 
LAP 

APAL T 

l . 7635361+05 l 
2.7353967+01 RA 

-3.8761955+D4 lG 
2.7356537+01 LON 

-2.3526373+02 lMP 
4.6814625+00 RAMP 

-2.3526462+02 lME 

l.7551590+05 lM 
2.7325544+0 1 RAM 

-5.1311D30+07 lSUN 

SELENOCEN TR!C OSCULATING ELEMENTS 
SMAS 9.7 1806 86+02 FCCS 2.5477061-02 !NCS 

VHS -2,28lD560+03 RNMPS -5.066991D+OO APMPS 
TAS 1.6063719+02 EAS l.6014722+D2 MAS 

SE LENOCENTR JC UNIT VECTORS 
WX - 1.7 539472-DI WY 
QX -9. 11 32050-01 QY 

5.3704712-01 
2.2851645-01 

*'°'**** CSM I MOON REF. /PHASE 12- 40 
MEAN-0~-EPOCH 1971 

Wl 
Ql 

.965000000000000+002 HRS . FROM LAUNCH 

RESTAR T COORD INATES I ER AND ER/HR ) 

332 

5 . 3482965+02 DXL 
8 .6651755+01 VL 

1. 7917827+0 2 
- 1.5935757+02 
-6.4270722+00 
-1.7283271+02 

5.8830750•01 

oxs 
VRS 
LNE 

DR 

5 .2 003127+03 DYL 
5.2867248 +03 PTHL 

-2.0348346+03 DYS 
5.3023291+03 PTR 
6.5512199+00 DSMP 
405754526+01 VT 

3.2203653+02 DlL 
4 .9587871-01 AZL 

4. 8187876+03 DZS 
4.9441929- 01 AZR 
7.5936724- 01 RSMP 
5.3021317+03 SEASV 

-8. 9582.l43+02 
- 1.0191506+02 

- 8.6800301+02 
-9.9672026+01 

6 . 2222280+01 
- 4.1244146+01 

9.6435391+04 
7.1094936+01 

OX 2.0708602+03 DY 1.3877251+03 Dl - 5.2945441+0< 
V 2.5484435+03 PTH 3.65799l~+oj Al -1.3247045+02 

9 .6435386+04 
3.47 99833•02 

DXG - 1.5547957+04 DYG -8.2677334+04 OZG - 5 .294ti 071+0Z 
VE 8.4128243+04 PTE 1 . 0343483+00 AZE - 9.0941.llO+Ol 

8 .1215656+01 DXMP 
- 1 . 6627778+02 VMP 

8.1217241+01 DXME 

9.5900561+04 OXM 
7.1025461+01 LOM 

-2.2249642+07 RAS 

! .4560030+02 RANS 
J.9616303- 02 INMPS 
1.5965149+02 SLRS 

- l.3615227+03 DYMP 
5.2867249+03 PTMP 

-1.5210385+03 OYME 

-3.1294525+03 OYM 
3.4792885+02 VM 

-4.2148637+01 LOS 

- l .6 191343+02 APFS 
l .65 73505+02 APOS 
9.7117604+02 PERS 

4.9592532+03 DZMP 
4.9587816-01 AlMP 
1.6369127+03 DlME 

1.0656886+03 DZM 
3.326 1677+03 ARGM 
2.3475475+02 DES 

- 5.2688051+01 RPS 
9.9656563+02 TFPS 
1 .9032 142+00 MTAS 

-8.25 ll642 - 0l PX -3.7246692- 01 PY -8. 1201022-0 1 Pl 
3 . 4245459- 01 SXD 0.0000000 SYO o.OOOOODO SlO 

- 1.2253667•03 
- l.0348997+0Z 
- t.22536bb+CJ3 

3.663o9Ul+0.2 
7.911974&+01 

-1.622422~+0 1 

9.4704608•02 
9. 54059o':f+0 l 
3.6000000+0Z 

- 4. 4934148-01 
o. ooouoou 

FEB. 1971, 20 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

4 DAYS, 0 HRS. , 29 MINS., 59.999 SECS. G.E.T. RAGR .86 8568752<71803+002 

RXYl 
ROXYl 

• 210 76 63922960935 1 +000 
.59343864482308946•000 

.18268 159635835896+000 
- .5143796 6776723255+000 

. 740843 5610642 7481-00 1 
-,46103895224570393+000 

SE LENOCENTR !C 
XL 7.2586545+02 YL 
RL 9. 9 388084+02 DECL 

SfLENCGRAPH !C 
XS -9.0998672+02 

ALT S 5.5387302+0 1 
LT S -2.2818477-01 
LIN 1.65 82897+02 

TR AL T 5.6145973+0 l 

GEOC EN TR JC 

VS 
LATS 

LNS 
LAN 

RPALT 

6.0609887+04 y 
2.09 79132+05 DEC 

GEOGRAPH re 
XG t . 7936044+05 VG 
ALT 2.0634081+05 LAT 

E ARTH- ~OON PLANE 
XMP -8.5419913+02 YMP 
RMP 9 .9388084+02 OEMP 
XM[ -2.0979071+05 YME 

PLANET~RY COORDINA TES 
XM 5.'}8 84 0 21+04 Y"1 
~M 2.08Q365l+05 OEM 

XSUN 5 .6700520+07 YSUN 

6.2914327+02 ZL 
1 .4875 079+01 RAL 

3. 99 53066•02 
5.722 1640-0 1 
6 .8487456•01 

-2.59 70790+01 
9.3570 709+00 

lS 
LONS 

LTE 
LAP 

APAL T 

1 .763023 9+05 l 
2. 7296621+01 RA 

-5.0851986+ 04 lG 
2. 7299188+01 LON 

4.9686300+02 lMP 
-6.1317204+00 RAMP 

4. 9686338+02 lME 

1.7567325+05 lM 
2.7338865+01 RAM 

-5.1301525+07 lSUN 

SELENOCENTR JC OSCULATING ELE MENTS 
SMAS 9. 71842 0 0+02 fCCS 2 .5467165-02 !NCS 

VHS -2.2 78 9055+03 f<NMPS - 5.2011839+00 APMPS 
TA S -!.5358731+02 EAS -1.5293062+02 MAS 

SELENOCENTR !C UNIT VECTORS 
WX -I, 754d525- 0l WY 
QX -0. 1612899-0l QY 

5. 3706687-01 
2.1775131-01 

"'*** ** CSM I MOON REF. /PHASE 12- 41 
MEAN-O F-EPOCH 1971 

Wl 
Ql 

,96 751 1D OOOOOODO +OJ2 HRS. Ff<OM LAUNCH 

RES TAR T COORDINATES I FR ANU ER / HR I 

2.5514160+02 OXL 3.4494837+03 DYL 
4.0917080+01 VL' 5. 2934333+03 PTHL 

-2.9899372+03 OZL 
-6.6420475-01 All 

9. 9257823+00 
1.56 29607+02 

-6.4217111•00 
- 1.8421375+01 

5.8857162+01 

oxs 
VRS 
LNE 

DR 

2.1140278+03 DYS 
5. 3090186+03 PTR 
6.5496597+00 DSMP 

- 6.1363074+0 1 VT 

4.6945264+03 DZS 
-6.6225488-01 AlR 

7 .5838 791-0 1 RSMP 
5.3086639+03 SEASV 

9 .6209698•04 
7.1027864+01 

DX 3.1768079+02 DY -1.9309344+03 DZ 
V 3.0329380+03 PTH -5.8774543+01 Al 

9. 6209700+04 
3.4417099+02 

DXG -2.444 1972+04 DYG -7 .98936 19+04 DZG 
VE 8.3580918+04 PTE -1. 7782485+00 AlE 

- l.0616093+02 DXMP 
1 .4981467+02 VMP 

- 1.0616055+02 DXME 

9.5954557+04 DXM 
7 .1176629+0 l LOM 

-2.2245520+07 RAS 

1.4559704+02 RANS 
- 7 .34 10019- 0! INMPS 
- 1.5226660+0 2 SLRS 

-8.250843 1-0 1 PX 
3. 3658880-01 sxo 

2.7560050+03 CYMP 
502934333+03 PTMP 
2.596091+03 CYME 

-3. 1318029+03 DYM 
3. 4431975+02 VM 

-4.2 136128+01 LOS 

- l.6190533+02 APFS 
l.6 572942+02 APOS 
9.71211~7+02 PERS 

4.3654923+03 DZMP 
-6.6420 369-01 AlMP 

1 . 0434090+03 DlME 

1.0590028+03 DlM 
3,3258436+03 ARGM 
2.3100500+02 DES 

-5.3435864+ 01 RPS 
9.96592u4+02 TFPS 
1 .9033175+00 MTAS 

-3.t043388-0 l PY - 8.1495002-01 Pl 
0.0000000 SYD 0 .0000000 SlO 

-2.6 7Ci8634+U3 
-l.2 13b431+02 

- 1 . 2953719•03 
-l.04 ll7Z9+0< 

6. 20979&3•01 
2. 18897bl+O o 

-2.3 171710+03 
- l.4381 '10 1+0£ 

-2 . 3171725+03 
-9. 087U34:HO l 

- 1.1693379+03 
- l.0291Utj6+02 
- l . 1693379•0 3 

3.6271178+02 
7 . 9254726+Jl 

- 1 . 6221 .iU9+01 

9.47091'1:'.>+0.2: 
9.7305032+Jl 
3 • 6000UUU+0£ 

-4. 5381 ~38-01 
O. OOOUOJu 

FEB. !971, 21 HRS., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

4 DAYS, 0 HRS. , 44 MINS . , 59.999 SECS. G.E.T . RAGR • 90617141970<.615+0()2 

RXYZ 
R DXYI 

.279 17674363507737•000 
-. 81351935396667684-001 

. 117605642 00598269- 001 
-.78003456567336431•000 

-.5 1720871017048847-001 
-.49041307C873536~3+000 

SE LENOCENTRJC 
XL 0 .6 146 6 15+')2 YL 
RL 9.78665 15+02 DE:L 

SE LE NDGRA PH!C 
XS -3.5n38670+12 

ALT S 4.017 1617+0 1 
LT S -2.2787403-0 1 
LI N l . 6 583015+02 

TRAL T 4.IJ93'J290+0 1 

GEOC ENTR l C 
6.f')38 1429+·J4 

VS 
LATS 

LNS 
LAN 

RPALT 

4.0502602+0 1 lL 
-1.0 486643+01 RAL 

8.9879825+02 
-Q.6974912+00 

6.8360891+01 
-2.6104961+01 

8.8819351+00 

1. 7587012+05 

ZS 
LONS 

LTE 
LAP 

APAL T 

- l.7812324+02 OXL 
2.412208b+OO Vl 

-1.6485244+02 
! . 1129778+02 

-6.4163153•00 
- 5.5214791+01 

5.9060463+01 

9.5829888+04 

oxs 
VRS 
LNE 

OR 

DX 

-4. 72e7479+02 DYL 
5.3766013+03 PTHL 

5.0474342+03 DYS 
5.3919437+03 PTR 
6.548C682+00 CSMP 

- 1. 3 3 3 7917 +02 VT 

-3.6070097+03 OY 

- 4.5341107+03 DZL 
-1.4215017+00 All 

1.6514639+03 DlS 
- 1.4174560+00 AZR 

7.5740873-01 RSMP 
5 .3902937+03 SEASV 

-3 .48 17973+03 DZ 

-2.8500£0:>+03 
- l .229::d3 7+0L 

-9.3227£!>..:::+02 
- l .003!>lb/j+(ll 

6.197.3718+01 
4.624::>3"-S+Ol 

-2.49157i::7•03 

.• 

• 

( 

J, 

~ 



..-

~_./ 

~ 

2.0918791+05 DEC 

GEOGRAPHIC 
xG 1. 7 520954+05 YG 
ALT 2.0574640+05 LAT 

EARTH-MOON PLANE 
XMP -2.2564395+0 2 YMP 
RMP 9.7866517+02 DEMP 
XME -2.0918574+05 YME 

PLANEHRY COORDINATES 
XM 5.9419963+04 YM 
RM 2•0896010+05 DEM 

XSUN 5.6711016+07 YSUN 

2.7264852+01 RA 

-6.227 2213 +04 ZG 
2.7267425+01 LON 

9.2441188+02 lMP 
- l .3518017+01 RAMP 

9,24 4 1083+02 ZME 

1 . 7582962+05 ZM 
2. 7352021+01 RAM 

-5.1292018+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7170609+02 ECCS 2.5819814- 0 2 I NCS 

VHS -2.2544359+03 RNMPS -5.3309967+00 APMPS 
TAS - 1 . 0751999+02 EAS -l. 0610347+02 MAS 

SELENOCENTRIC UNIT VECT ORS 
WX - 1 . 7548296-01 WY 
OX -9. l770R 20-0 l OY 

•••••• CSM 

5. 3704643- 01 
2. 1416881-0 1 

wz 
oz 

333 

7.1051131•01 5.59 63359+03 PTH - 6.5866065+01 Al 9.4252336+01 

9.5629891+04 
3. 4 0 433 99 +0 2 

DXG -3. 1034245+04 DYG - 7.3967041+04 DZG -2.491377 4+03 
VE 8.0270876+04 PTE -3. 6497456+00 AZE -9. 0121 545+ 01 

-2.28 76409+02 OXMP 
l . 0371735 +02 VMP 

-2. 2676356+02 DXME 

9.6006012+04 DXM 
7 . l3 278 Dl +Ol LOM 

-2,2241398+07 RAS 

1 .4559644+0 2 RANS 
-9.6 120448- 0l INMPS 
- 1 . 0 46 6215+0 2 SLRS 

5.259 4352+03 DVMP 
5.3766013+03 PTMP 
5. 1002195+03 DVME 

-3.1 3413 50+03 DYM 
3. 4071066+02 VM 

-4.2127620+01 LOS 

- 1.61 9 0490+0 2 APFS 
l.6573006+02 APOS 
9.7105624+02 PERS 

-8,2509 611 - 01 PX -3.56 39469-01 PY 
3.3457930-0l sxo 0.0000000 svo 

1 .046 266 2+ 03 DZMP 
- 1.4215014+00 AlMP 
- 2 .2 754386+03 DZME 

1.0523135+03 DlM 
3,32552D2+03 ARGM 
2.2725524+02 DES 

-5.3687656+01 RPS 
9.9679534+02 TFPS 
1 .9029162+00 MTAS 

- 6.159122 5- Dl Pl 
0.0000000 sza 

- 3.692J710+02 
- 9 ,46 l <t2 D7+01 
-3. 69237 U +Ol 

3.590!>3& 2+02 
7.938-•77•01 

- 1.6217993+0 1 

9,466 1681+02 
9. 730J33 7+1l l 
3. 600UUUO+O 2 

-4.5520893-01 
o.oooouou 

I MOON REF. /PHASE 12- 42 
. MEAN"OF-EPDC H 1971 4 FEB. 1971, 2 1 HRS ., 19 MINS . , 60.000 SECS. G.M.T. USNM USF T I S•C 

T , 970000000000000+002 HRS, FROM LAUNCH 4 DAYS, 0 HRS., 59 MINS., 59.999 secs. G.E. T. RAGR . 9437740671 33428+002 

RESTART COORDINATES I ER AND ER /HR I 

RXYl 
RDXYZ 

. 17132008257940 099+000 
- • 738216101812 92 72 0+000 

-· 1654 0446671334754+000 - .14408921278543170+000 
-.5 527 2 67 8654366707+000 -.202 71339416707 3 71+000 

SELENOCENTRIC 
XL 5.9001497+02 YL 
RL 9.5857059+02 DECL 

SELEN OG RAPHI C 
XS 4.2706456+02 

ALT S 2 .0077059+01 
LT S -2.2756375-0 1 
LIN l .6583 134+02 

TRALT 2,0835732+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 5.9545575+04 y 
R 2.0844383+05 DEC 

GEOGRAPHIC 
XG 1 , 7035878+05 VG 
ALT 2.0500232+05 LAT 

EARTH-~OON PLANE 
XMP 5.4134590+02 YMP 
RMP 9.585706 1+02 DEMP 
XME -2.0844233+05 YME 

PLANETARY COORDINATES 
XM 5.8955560+04 YM 
RM 2·069836 7+05 DEM 

XSUN 5.672 140 8+07 YSU N 

-5.6964206+ 02 ZL 
-3. 11768 16+01 RA L 

8. 2549328+02 
- 1 .4166052 +01 

6 . 62343 26•0 1 
-2.6232 727+ 01 

6.6296234+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

l . 7541535+05 l 
2. 7288252+0 1 RA 

- 7,2760 609+04 ZG 
2.7290836+01 LON 

7.6366531+02 ZMP 
-l.2436793+01 RAMP 

7.63 66 390+02 ZME 

1. 75984 99+05 ZM 
2.7365012+01 RAM 

-5.1282509+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9. 7154719+0 2 ECCS 2.5920192-02 JNCS 

VHS - 2 .2220 9 37+03 RNMPS -5.4551656+00 APMPS 
TAS - 6.0264252+01 EAS -5. 8982645+01 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX - 1.7550136-0 1 WY 
ox - 9.1556147-01 ov 

5.3700928-01 
2. 1904033- 01 

****** CSM I MOON REF. /PHASE 12- 43 
MEAN-O F-EPOC H 1971 

wz 
oz 

.97250000000000J+002 HRS, FROM LAUNCH 

RESTART COORDINATE S I ER AND ER /HR I 

- 4,96 23367+02 DXL 
-4.3993527+01 VL 

-2.3459383+0 2 
6,2645454+01 

-6.4 1066 5 1+00 
l .4953267+02 
5.8994980 +01 

DXS 
VR S 
LNE 

DR 

-4.2 9103 23+ 03 DYL 
5.4885135+03 PTHL 

4 .83 55142+03 DYS 
5.50354 11+03 PTR 
6.5464460+00 DSMP 

- 1.2193214+02 VT 

-3.2 126493+03 Dll 
- 1. 2729610 +00 All 

-2.6274905+03 OlS 
- 1.2695042+00 AZR 
7. 5642942- 01 RSMP 
5.5021902+03 SEASV 

- 1 . 1783131 +03 
- 1.053::53 )9+0£ 

5 . 5336245+01 
- 6.9720242+01 
6. 1849478+01 
7. 5004423+0 l 

9. 5 56469 0 +04 
7.1249973+01 

DX -7,4274809+03 DY -2 . 16722 67 +03 DZ -8.2291801 +02 
V 7.7806446+03 PTH -3,3750764+ 01 AZ 7 .63705 83+01 

9. 5 5 6466 7+04 
3.3687256+0 2 

DXG -3 .36 32584+ 04 DVG -6. 7910874+04 DZG -8.2289300+0< 
VE 7 .56 76266+04 PTE -3.2660336+00 AlE -6.90 13456+01 

-2,0 644013+02 DXMP 
5;4667994+01 VMP 

- 2,0643957+02 DXME 

9.6060924+04 DXM 
7.1478977+01 LOM 

-2.2237275+07 RAS 

1.4560049+02 RANS 
-6.263569 0- 01 INMPS 
-5. 77096 61+01 SLRS 

4.4576646+03 OVMP 
5.4685135+03 PTMP 
4.2966194+03 DYME 

- 3.1364466+03 DVM 
3.37101 57+02 VM 

-4.2 117113+01 LOS 

- 1.6190196+02 APFS 
1. 6572997+02 APOS 
9. 706 9439+0 2 PERS 

-3.12605D3+03 DZMP 
- 1 .2 729822+00 AZMP 
-6 .4494410+03 DlME 

1.0456206+03 OZM 
3 .325 1974+03 ARGM 
2.2350546+0 2 DES 

-5 .3342793+01 RPS 
9 . 9672966+0 2 TFPS 
1 .902 45 15 +00 MTAS 

-6.2 511636-01 PX -3.6186519-01 PY -6. 1464246- 01 Pl 
1.1129591-01 sxo 0.000000 0 svo 0.0000000 s zo 

6.6420075+02 
-8.294 70 <8•01 

6.8420076+0 2 

3.5539513+0< 
7 .95245\ib+Ol 

-1.0214878+01 

9,463645 U+02 
9. 7304973+01 
3.6000000+02 

-4.5322313-0 1 
0.0000000 

FEB . 1971, 21 HRS . , 34 MINS., 60.00<l SEC S. G.M.T. USNM USFT I s"c 

4 DAYS, HRS., 14 MINS., 59.999 secs. G.E. T. RAGR .981376 754!> 64240+002 

RXYZ 
RDXVZ 

-,4064•628507385 574-001 
-.92409257888599064+000 

-.23132 1645 16291 337+000 
. 614676330606133 30-00 1 

-. 13994771399419462+000 
.23657205C39169867+000 

SELENOCENTR IC 
XL - 1. 71661 59+02 VL 
Rl 9.4679710+0 2 DEC L 

SELENOGRAPHIC 
XS 9, 1350 809+02 

ALTS 8,303 5690+00 
LTS -2.2 725 302- 01 
LIN l.6563140+02 

TRAL T 9.0622330+00 

GEOCEN TR JC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 5,8319154+04 y 
R 2.0806620+05 OEC 

GEOGRAPHIC 
XG l ,6532 19 5+05 VG 
ALT 2.04624 70+05 LAT 

EARTH-MCON PLANE 
XMP 9.4 105343+02 VMP 
RMP 9.4679 710+02 DEMP 
XME -2. 0806617+05 VME 

PLANETARY COORDINATES 

- 7 ,9665637+02 
-3.0600620+01 

2 .00 25970+02 
-8,9765283+00 

6.61077 62+ 01 
-2.6369611+01 

6.6255569+00 

1. 75 34272+ 05 
2.7362571+01 

lL 
RAL 

ZS 
LONS 

L TE 
LAP 

APAL T 

l 
RA 

-8.2552071 +04 ZG 
2, 73 65 164+ 01 LON 

9, 2994946+01 ZMP 
-2, 8364451+00 RAMP 

9,2995476+01 ZME 

-4.8 197062+02 
- 1 .02 16003+02 

- 1. 4772660 +02 
1 .2 3648 11+01 

-6.4054 199+00 
2.0726572+01 
5 . 9554625+01 

9.5631323+04 
7.1602825+01 

OXL 
VL 

DXS 
VRS 
LNE 

DR 

DX 
v 

9.5631323+0 4 OXG 
3.3346515+02 VE 

-4. 6652337+01 DXMP 
5 • 6436466+00 VMP 

-4.6653479+01 DXME 

-5 .3714775+03 DYL 
5.5562107+03 PTHL 

1.3066963+03 DYS 
5.5710579+03 PTR 
6.5447916+00 DSMP 

- 2.6 654984+01 VT 

- 8.5102214+03 DY 
8. 7952067+03 PTH 

-3.3 9900 27+04 DYG 
7.3391654+04 PTE 

5.6964715 +02 OYMP 
5.5562106+03 PTMP 
4.1073274+02 DVME 

3.5741063+02 DZL 
-2. 7693051 - 01 AZL 

-5. 3124228+03 ozs 
-2.76192 28- 01 AZR 

7.5545011- 01 RSMP 
5. 5 709932+03 SE ASV 

1. 3963349+03 
-2. 7039436+00 

Dl 
AZ 

- 6.502353 5+04 OlG 
-3.23 84290- 01 AZE 

- 5.3612816+03 DZMP 
-2.7693 022-01 AZMP 
- 6,68 23568+03 DZME 

1 . 3751235+03 
-7.3460 17 4•01 

l.05 2Ud0o+03 
- 7. 902.2 1 ~8+:)1 

6.1720£08+01 
3.382L836•Vl 

1. 7268593+ 03 
7 .5 7730 3U+v l 

l.72oH4U7• 03 
-6.83 141 01+,)l 

1 .3429902+03 
-7.600H9"7+01 

1 . 342,902+03 



XM 
RM 

XSUN 

5084908 15+04 YM 
2.0900722+05 DEM 
5.673 1799+ 07 YSUN 

1,7613937+05 ZH 
2. 7377837+01 RAM 

-5.1272999+07 ZSUN 

SF.LENOCF.NT~IC OSCULAT ING ELEMENTS 
SMAS 9,7 182508+02 ECCS 2,62029I5 - 02 INCS 

VHS -2.2021896+03 RNMPS -5,5894491+00 APMPS 
TA S -1,0906472+0 1 EAS -1,0625956+01 HAS 

SE LENOCENTRI C UNIT VECTORS 
WX - 1.755027 1-0 1 WY 
QX -9 ,1585697- 01 QY 

•••••• C SM 

5 . 3700738-01 
2. 18373 91-01 

wz 
QZ 

33~ 

9.6113294+04 DXM 
7,1 630 157 +01 LOM 

-2,2233151+07 RAS 

1 .4560059+02 RANS 
- 6,7474264-01 INMPS 
-l.03491 18+01 SL RS 

-3,1387440+03 OYM 
3.3349248+02 VM 

-4 . 2106606+01 LOS 

-l,6190177+02 APFS 
1. 6572993+02 APOS 
9,7115780+02 PER S 

1.0389243+03 DZM 
3.3248752+03 ARGM 
2.1975572+02 DES 

- 5.3389484+01 RPS 
9 ,9728970+02 TFPS 
1,9032678+00 HTAS 

- 8,2511932- 01 PX -3.6 111603-0 1 PY -8, 1482262-01 PZ 
3,36 92 555-01 SXO Q,0000000 SYD Q,0000000 SZD 

3.5 l7357:l+02 
7 .9659493+01 

- 1.621176 <+ 01 

9,4636044+02 
9.7304714+01 
3.6000000+0< 

-4.5349073-01 
0.0000000 

I MOON REF, /PHASE 12 - 44 
MEAN-OF-EPOCH 1971 FEB, 1971, 21 HR S., 49 MINS,, 60,000 SECS . G.M,T. USNM USFT I Ste 

,975000000010000+002 HRS, FROM LAUNCH 4 DAYS, HRS,, 29 MINS., 59,999 SECS. G,E,T, RAGR , 101897942199505+003 

RES TART CDORUINATES I ER AND ER/HR I 

RXYZ 
RO XY l 

-.23631753893 482049+000 
- ,47651921260653472+000 

-.13767235986779719+000 
.63984370703593278+000 

-.39334896334311250-001 
.5177906319609069l+DOO 

SEUNOCF.NTP IC 
XL -B,1386189+02 YL 
RL 9 , 5159124+02 OECL 

SELENOGRAP HIC 
XS 7.6615302+02 

ALT S 1. 3097 715+01 
LT S -2.2694244-0 1 
LIN l .6583 092+02 

TR ALT 1. 38563 77+01 

GEOCf>JTR IC 

VS 
LATS 

LNS 
LAN 

RPAL T 

5, 7211871+04 y 
2 ,0834366+05 DEC 

GEOGRAPH I C 
XG l .6024609+05 VG 
ALT 2.04902 18+0 5 LAT 

EARTH-~CON PLANE 
XMP ~.8812165 +02 VMP 
RMP <;.5 159126+02 OEMP 
XMF. -l.Q834263+05 YME 

PLANET~RY CUURDINATES 
XM 5,8 02 5733+04 YM 
RM 2,0903075+05 OEM 

XSUN 5.6 742189+07 YSUN 

- 4,7413446+02 ZL 
- &.1843250+00 RAL 

-5.6290922+02 
2. 4602811+00 
6,7981200+01 

-2.6506792+0 1 
8.657325 7+0 0 

ZS 
LONS 

LTE 
LAP 

APAL T 

1,7581863+05 l 
2.7446456+01 RA 

-9,2231 108+04 ZG 
2.744905 1+01 LON 

-6 ,4113020+02 ZMP 
8,7523899+00 RAMP 

-6,4113026+02 ZME 

1.7629276+05 ZM 
2.7390496+01 RAM 

-5 . 12 634'88+07 l SUN 

SELENGCENTRIC OSC ULATING ELEMENTS 
SMA S 9,7 166697+02 ECCS 2,60 11762-02 INC S 

VH S -2.2104098+03 RNMPS - 5, 7249841+00 APMPS 
TAS 3.8326041+01 EAS 3,74 1093 6+01 MAS 

- 1.3546677+02 DXL 
- 1,4977605+02 VL 

4.0848777+01 
-3.6305530+01 
-6. 3999200+00 

1. 3514907+02 
5.9206833+01 

oxs 
VRS 
LNE 

DR 

-2.7698656+03 DVL 
5 . 5284222+03 PTHL 

-3, 1611 523+03 DYS 
5,5433435+03 PTR 
6,5431072+00 DSMP 
8, 7383460+01 VT 

3.7192227+0 3 DZL 
9, 0 566832-0l All 

-4.3532959+03 DZS 
9,0322942-01 AZR 
7, 5447053-01 RSMP 
5,5426547+03 SEASV 

9.6029656+04 
7.1974967+01 

DX -5,9108865+03 DY 4.7514471+03 DZ 
V 8,2939686+03 PTH 2.8316939+01 AZ 

9,6029654+04 
3. 3007702+02 

DXG - 3,4997514+04 DYG -6.6197104+04 DZG 
VE 7,4954372+04 PTE 3.0088039+00 AZE 

1,44798 52 +02 OXMP 
-4. 29 75332+01 VMP 
[,4479 976+02 DXME 

9,6165 123+04 OXM· 
7 o l 78 1342+0 l LOH 

- 2,2229027+07 RAS 

l. 45600 17+02 RANS 
-2,0691418-01 INMPS 

3,65 05499+01 SLRS 

-3, 7524761+03 OYMP 
5 .52 84222+ 03 PTMP 

- 3,9112393+03 OYME 

-3,14102 10+03 OYM 
3.2988340+02 VM 

-4,2096098+01 LOS 

-1.t 1901 30+02 APFS 
1. 65 7294 5+0 2 APOS 
9,7100947+02 PERS 

-3 .9121004+03 DZMP 
9,0566882-01 AZMP 

- 7.2328610+03 OZME 

l 00322245+03 OZM 
3.3245536+03 ARGM 
2.1600596+02 DES 

- 5,2920502+01 RPS 
9,9694171+02 TFPS 
1,9028033+00 MTAS 

SE LENOCE NTRIC UNIT VEC TORS 
WX -1,7550895-01 WY 
ex -9ol287153-ol cv 

5.3701 168- 0l 
2.2502628-0l 

WZ -6. 2 511520- 0l PX - 3,6859480-0l PY -8.1300775-0 1 PZ 
QZ 3,4062985-01 SXO 0,0000000 SVD 000000000 SlD 

****•* C SM 

3.009764 2+03 
-5.6470bb9+01 

l. 335b850+03 
-7.608ul69+0 l 

6, 1601088+01 
- 1.4283 22 1+01 

3.3578398+03 
7 ,621U352+0 l 

3.357b63tJ+03 
-B .B6b7u:;4+0l 

1. 085£663+03 
- 7.86843 :; 7+ 01 

1.085£862+03 

3.4807564+0(: 
7 . 9794359+J l 

-l.620&bi+6+0 l . 

9 .4639220+02 
9.730704 7+ 0 1 
3.600UUOO+CJ.::'. 

-4.507285 3-0 1 
o. oooooou 

I MOON REF. /PHASE 12 - 45 
MEAN-UF-EPOCH 1971 FEB. 1971, 22 HRS., 4 MINS., 60,000 SECS, G.M,T, USNM USFT I Ste 

,97750100~000000+002 HR S. FR OM LAUNCH 4 DAYS , HRS., 44 MINS., 59 , 999 SECS. G.E.T. RAGR ,l0565820894L5 8b+00 3 

RESTART COORDINATES I ER AND ER /HR I 

RX YZ 
ROXYZ 

- .26242804 019660474+000 
.27303818806652623+000 

.50375891732843948 -00 1 

.7737243 36616371 24+000 

S EL ENO C ENTR IC 
XL -9,0378472+02 YL 
~L 9,6955 736 +02 OEC L 

SE LENCG RAPHIC 
XS 9.2 52 8 43 7+ 0 1 

ALTS 3 .1063 92 1+01 
LT S -2.2663203-01 
LI N 1.6563227+92 

TRILT 3. 1822 502+0 1 

G EDCE ~TR IC 

vs 
LATS 

LNS 
LA N 

R PALT 

5.6t56533 +04 y 
2 . 09 Q~453+ 'l5 DEC 

GEOGRAPH IC 

1.7349122+02 ZL 
1.8344482+01 RAL 

-9 .4365807+02 
1.2052 928+0 1 
6. 785463 7+ 0 1 

- 2 .6638373+01 
8 .6228027+00 

l . 76'1Ro5+05 

ls 
LON S 

LT E 
LAP 

APAL T 

2.7491489+01 RA 

3,0514827+0 2 OXL 
l. 69133t4+Q2 VL 

2.0245831+02 
-8 ,43 99680+01 
- 6.3943863+00 
- l. 4067780+02 

5.8 999390+01 

9.6 52 1557+04 
7. 22 14561+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

.88604574233262008-001 

.44544914961364246+000 

1,58 70904+03 DYL 
5,4267885+03 PTHL 

-5.369 1749+03 DYS 
5,4419874+03 PTR 
6.5413905+00 DSMP 
l,402 56 10+02 VT 

- 1, 556 1892+0 3 OY 
6.4444707+03 PTH 

4,4974312+03 DZL 
1.480982 1+00 AZL 

-5. 1566753+02 ozs 
1.47 6845 1+00 AZR 
7.5349113-01 RSMP 
5.4401796+03 SEASV 

5 .5229525+03 
6,029 7200+01 

DZ 
AZ 

2. 5 89£645+0 3 
-6.0378579+01 

7,219946<+02 
-8.25lb 740+0l 

6. 147b93S•Ol 
-6.003j30 0 +CJl 

2.933b 794+Q 3 
8,29089<;0+.J l 

XG l .5477263+05 VG 
ALT 2,05653 0 5+05 LAT 

-l.0222299+05 ZG 
2, 7494078+01 LON 

Q,652 15 57+04 
3,2655635+0 2 

DXG - 3,9554635+04 DYG -6.8568477+04 DZG 2 .933553 5+03 
VE 7.92 13706+04 PTE 4,052252 7+00 AZE -8,97 14350+Jl 

EARTH-~CON PLANE 
XMP -3.802 7 55 1+ 0 1 YMP 
kMP 9.6~55737+02 OEMP 
XMf -2.0909228+)5 YME 

PLANETARY CUDRO IN ATE S 
XM 5 .75613 1 ~+04 YM 
RM 2. 0905 425+')5 OEM 

XSUN 5,6 75257t+07 YSUN 

- 9, 3898008+02 ZMP 
l.4244041+01 RAMP 

-9,38 9 7884+02 ZHE 

1.7644516+05 ZM 
2,740299)+01 RAM 

-5.1253974+07 zSUN 

SE LENUC ENTRIC OSCULATING EL EMENTS 
SMAS 9, 7154598+02 ECCS 2. 5926003-02 INC S 

VHS -2.2400070+03 RNMPS - 5 .8520936+00 APMPS 
TAS ~.6g544 39+ 0 1 EAS A.5471793+01 MAS 

2.3856200+02 OXMP 
-9.23 19142+01 VMP 

2,3856174+02 DXME 

9.62 16409+04 OXH 
701932527+01 LDM 

-2.2224902+07 RAS 

1,45601 99+02 RANS 
-3,7864519-01 INHPS 

8,3990979+01 SLRS 

SE LFNOCENTR I C UNIT VEC TORS 
WX - 1,7 55 1 319-0 1 WV 
QX -9,140210 9-0 1 QV 

5.3698277-0l 
2. 2248817- 01 

WZ -8,251 33 10-01 PX 
QZ 3.3921198-01 SXO 

-5,4245875+03 OYMP 
5,4267884+03 PTMP 

-5,5931993+ 03 OYME 

-3.1432796+03 OYM 
3,2627431+02 VM 

-4.2085592+0 1 LO S 

-1.6 189998+02 APFS 
1.6572994+02 APDS 
9. 7089289+02 PERS 

- 3,6573334- 01 PY 
Q,0000000 SYO 

1.0392566+02 DZMP 
1,4809820+00 AZMP 

-3 .2165208+03 DZME 

l ·0255212+03 OZM 
3.3242325+03 ARGM 
2. 1225620+02 DES 

-5,3096533+ 01 RPS 
9.9673427+02 TFPS 
1,9024479+00 MTAS 

- 8.1372506-0 1 PZ 
0.0000000 szo 

l, l43H7U+02 
- 8,9l297ll+Ol 

l .143 7"70+0< 

3.4441490+ 0 , 
7 .992Yl'17•0l 

- l .6 205~t.7+0l 

9.46357bd+02 
9, 7300143+01 
3.6000000+0 ' 

-4.51703&0-0 1 
Q, OOOOOJO 

.. 
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~ 
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•••••• CSM I MOON REF, /PHASE 12- 46 
MEAN-OF-EPOCH 1971 

,90000000000000 0+002 HRS, FROM LAUNCH 

RESTART COORll lN'7ES I ER ANO ER /HR I 

33~ 

FEB. 197 1, 22 HRS,, 19 MINS . , 60,000 SECS, G.~.T. USNM USFT I Ste 

4 DAYS, HRS., 59 MINS., 59.999 SE.CS. G.E.T. RAGR .l09418475ob50ob+J03 

RXYl 
ROXY l 

-.11 8 1043 9697052 124+000 
.81159574204672487+000 

.207 0 738812776D327+000 

.41249374087~282~6+000 

.15986396448862727+000 
• 9598 l!' 3z' 15 3 750514- 001 

S EL ENOC ENTR IC 
XL -'t.0674369+02 Yl 
RL 9,8850327+02 QE~L 

SELENCGRAPHIC 
XS -6.4b59922+'l2 

ALTS 5,0009753+11 
LTS -2.2632 115-01 
LIN 1. 658331 1+02 

TR ALT 5,0768410+'.ll 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPA LT 

x 5.6687820+14 y 
R 2.0982353+05 DEC 

GEOGRAPHIC 
XG 1.4837 680+05 YG 
ALT 2,0038205+05 LAT 

EARTH-~CON PLANE 
XMP -7,4478365+02 YMP 
RMP 9 .8850328+02 OF.MP 
XME -2,Q982252+05 YME 

PLANETARY COORDINATES 
XM 
RM 

XSUN 

5. 7094563+:14 YM 
2 .0907774+05 DEM 
5.~762962 +07 YSUN 

7.1314868+02 LL 
3.3846 l04+Gl RAL 

-7.1028075+02 
1.3666763+01 
6.7728076+01 

-2.6741522+01 
9, 03 95203+00 

ZS 
LONS 

LTE 
LAP 

APA LT 

1, 7730971 +OS 
2, 7479065+0 1 RA 

-1.1241248+05 ZG 
2 .7481 644+0 1 LON 

-6.25 14704+02 LMP 
1,03642 85+0 1 RAMP 

-6 . 2514729+0l ZMI::: 

l.76 '::9657+05 ZM 
2,7415318+01 RH', 

- 5.1244459+07 ZSUN 

SELENOCF.NTRIC OSCULATING ELcMF.NTS 
SMAS 9 .717510 1+ 02 EC CS 2,5702692-02 INCS 

VHS -2.2 704 092+ 0] RNMPS -5.Q55242 1+ 00 APMPS 
TAS 1.3320569+~2 EAS 1 .32 12253+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,7561494-01 WY 
QX -9,1220769-01 QY 

5.3688501-01 
2. 26443 0 4-01 

•••••• CSM I ~OON REF, /PHASE 12• 47 
MEAl<-OF-EPOCH 1971 

wz 
Ql 

,982500000000000+002 HRS, FROM LAUNC h 

RESTART COORDINATES I ER ANO Ek/HR I 

~.5036087+02 UX L 
l o l9 o9823+02 Vl 

2.3355814+02 
-1 .3231295+02 
-6,3888172+00 
-1.8149322+01 

5,899273 7+01 

oxs 
YRS 
LNE 

DR 

4,7175665+03 OYL 
5.3225589+03 PTHL 

-4.06C l 830+03 DYS 
5.3380571+03 PTR 
6.5396438+00 OSMP 
1,014 0434+02 VT 

9 . 6 8 1171 4+04 
7.2270362+01 

OX l.572 C4t5 +0 3 OY 
V 3. 8692898+03 PTH 

•,68177 1 3+04 
3.2285 169+02 

OXG -4,7105174+04 CYG 
VE 8.3024379+04 PTE 

l.77 d3769+02 OXMP 
-1.3 999097 +02 VMP 

1 . 7763 828 +02 ox•E 

'1.6207 153 +04 OXM 
7.20 d3 7lb+Ol LOM 

- 2.2220776 +07 RAS 

t.4 500625 +0 2 RANS 
-6,71%607-02 INMPS 

1.31 0 3024+02 SLRS 

-3,5728137+03 OYMP 
5.3225590+03 PTMP 

-3. 731 2736+03 CYME 

-3.l45 ~2C· 0+03 DYM 
3.~266~24+02 VM 

-4.20750P6+01 LOS 

-1.6198709+02 APFS 
l.6 57267 1+02 APOS 
9, 7110900+02 PERS 

2.4006 10 7+0 3 Oll 
1.0925154+00 All 

3,4510969+03 DlS 
l,0893429+00 AZR 
7,5251155-0 1 RSM P 
5,3370923+03 SEASV 

3.4194254+03 DZ 
7,4520900+0 1 AZ 

-t.e361847+04 DlG 
2.5742107+00 AZE 

3 . 846068&+03 DlMP 
1, 0925132+00 AZMP 
5 .2593572+02 OZME 

t. 0 1 88 146+ 03 OZM 
3.3239121+03 ARGM 
2.0850644+02 DES 

-5.2807107+01 RPS 
9,9672762+02 TFP S 
1.9030502+00 MTAS 

- 8,25 17508-0 1 PX -3,7018438-01 PY -8,1269798-01 Pl 
3.0146835-01 SXO · 0,0000000 SYD U,0000000 SZO 

5.579l't0b+ 0i 
- B.341iol'i7t- Ul 

-3 .157.:t93U• O, 
·~ 9.375oVbb+Ol 

6. l 35l812+0 l 
- b.603l.lb.:::+vl 

8.98607!:>7+02 
- l. 53 7 9 u~.:::+ Oc:: 

8 . 98 70401+ 02 
-~· .06 1tUll'1+0l 

-8. 78&:>851+:.J.::: 
-9.98678b'1+0l 
-8. 78&!>849+0.::: 

3 .407!:>J5!+v2 
8.00t'tJJ7+.)l 

-l.t2CJ.:::409+Ll1 

S.467"l44UT-'J2 
0 0 7307.141+01 
3. 60000UU+Uc:'. 

-4.49<7o3b~-Jl 

o. GOOvOOU 

FEB. 1971, 22 HRS., 34 Mlf\$., 60.000 SEC5. G.t-' .• T. USNM USF T I SEc 

4 DAYS, HRS-. 14 MINS., 59.99<1 SECS. G.E.T. RAGR ,113178742•2ti7•9+ 003 

RXYZ 
ROXYZ 

.9075901s1 q26 0~ 1 os -on 1 

,83750878998297849+000 
.2369 164 8203729965+000 

-.18466201192122905+000 
.1328915cl55085977+COO 

- • 298 54 701e39755• 17+ ooo 

SELENOCENTRIC 
XL 3.4356363+02 YL 
RL 9 ,9660950+02 DECL 

SELENCCRAPH!C 
XS -9,e864586+02 

ALT S 5 .rlll5977+')1 
LT S -2,2601029-01 
LIN 1 ,6582773+02 

TRALT 5,8874 ~4 1+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

;.6972 :1 43+04 y 
2, 1009474+05 UEC 

GEOGRAPHIC 
XG l .4080602+05 VG 
ALT 2.Jb6532t+05 LAT 

EARTH-•DD~ PLANE 
XMP -9.9353439+02 YMP 
RMP s.q66JQ49+02 OEMP 
XME -2.1009473+05 YME 

PLANET~RY COORDINATES 
XM 5 . 6628480+04 YM 
RM 2.09 1Dl20+05 OEM 

XSUN 5,6773345+07 YSUN 

8 .1592461+02 ZL 
2.7337222+01 RA L 

-3. 52 47376+01 
t>.955o5BB+O•J 
6. 76 0 1513+01 

-2.6848810+01 
9.302 1088+00 

l. 77562 9 1+05 
2. 74274 86+01 

lS 
LONS 

L TE 
LAP 

APAL T 

l ,. 
-1. 2226225+05 lG 

2.7430059+01 LOI\ 

7, 7012728+•Jl lMP 
4.Q4b5451-0l ~AMP 
7. 791?220+01 ZME 

1.7674698+0 5 LM 
2. 7427480+01 RAM 

-5.1234942+07 zsu~ 

SELE,OCENTRIC OSCULATING ELEMEN TS 
SMAS 9, 7182 541+02 ECCS 2,5507085-02 INCS 

VHS -2,2834896+03 RNMrS - 6,0 7383 83+00 APMPS 
TAS 1.7895666+02 EAS 1.7892909+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7577172-01 WY 
QX -9,1566747-01 QY 

•••••• CSM 

5. 3686 117-01 
2. 18 61313-0 1 

wz 
QZ 

4.57 66973+02 OXL 
6. 71 65365 +01 VL 

l. 20 695 76+02 
- 1.77 95814+0 2 
-o.3832 138+00 

3,7<;d0583+08 
5 .8678Q44+01 

Q.677502:1+04 
7 ·2210872+01 

tlXS 
YRS 
LNE 
o~ 

ox 

4.8 6 81914+03 DYL 
5.2785356+03 PTHL 

-3.2371531+02 DYS 
5.2941644+03 PTR 
6,5378661+00 OSMP 
2.5157825+00 VT 

1. 7 204495+03 DY 
2.2178531+03 PTH 

-l.0733858+03 OZL 
2.7307675-0 2 ALL 

5 .1635707+03 ozs 
2, 72 26910-02 AZR 
7 .5 153220-01 RSMP 
5,2941637+03 SEASV 

- 6. 1281074+0 I 
-5.9351835+00 

oz 
Al 

- 1 . 735.:ib57+ U'.> 
- 1 .117304.:HOL 

-1.122•u79+tl3 
- l.0 234i2~+Ut:: 

6, 122b7 l!>+ Ol 
-2.427oo't&+Vl 

-1.398"742+03 
-1. 3131.175+~.t:: 

<;.6 7 75025 +04 
·~ .1S " 3213+02 

DXG -5.4905126+ 04 OYG -6.3945422+04 OZG -l.39Ai9o7+0_, 
V~ 8,4294397+04 FTE -1.5592487-01 AZE -9.09b,>33+Jl 

7 .03R5493+00 OX"IP 
l.75~1605+02 VMP 
7 • G? d4499+00 OXME 

9 .tdl7354+04 OXM 
7.22 ~ 4907+01 LOM 

-2.2216649+07 RAS 

l.45 60~43+02 RANS 
-5.972266 1-01 JNMPS 

1.1a qo239+02 SLRS 

-A.2515720-01 PX 
3, 37 28524- 01 sxo 

3.8A25813+02 OYM P 
5.27853~6+03 PTMP 
2.2Q9502B+n2 DYME 

-3.1477420+03 OYM 
3.1905616+02 VM 

-4,2064580+01 LOS 

- 1.6187123+02 APFS 
1.6571847+02 APOS 
9,7119308+02 PERS 

-3.6146555-01 PY 
Q,0000000 SYO 

5.1007892+03 OZMP 
2•7307842-02 AZMP 
1.7809692+0 3 OZME 

l. 0 121047+0 3 OLM 
3,323592 3+03 ARGM 
2·0~75668+02 DES 

-5,3339849+01 RPS 
9,9661382+02 TFPS 
1,9032687+00 MTAS 

-A,1485482-01 PZ 
0.0000010 szo 

- 1. 3015'12:9+0 
- l .O't 2 7:l9.t::+ :J 
-t .30159~9 +U 

3.370Cil49+i.JL 
B. 0 117t17Sl+Oi 

- 1 .6 19 1149.:>+Ui 

9.470:Joc;~+02 

9. 730'tl6&•0l 
3.600UU00+:.Ji 

-4.53 10030-0l 
o. ooovoou 

I MOO N PEF. /PHASE 12- 48 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 22 HRS,, 49 MINS,, 60.000 SECS, G,M,T, USNM USFT I StC 

,98500 0000000000+002 HRS. FROM LAUNCh 4 CAYS, HRS,, 29 MINS., 59.999 SECS, G,E.T. 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

SELENOCENTRIC 

.25764 155244390461+000 
• 3559056299287l612+0DO 

.12426921282584100+000 
- .6699494 612023 9815+000 

.25960845543497839-001 
-.5 1173654481915279+000 

RAGR .116939009 17l830+J 03 



XL 
RL 

8.8730038+02 YL 
9 , 89 17143+02 OE:L 

SELENOG RAP HI C 
XS -1.32 78 890 + ~2 

ALT S 5. 0 6 7 6 q2 1 +0 l 
LT S -7.2569058-01 
LIN l. b582320 +02 
T~ALT "> .1435 577•0 1 

GEOCEN TRIC 
x 5. 70 49170+04 

2. 09 7675 0+ 05 

GEOGRAPelC 
XG I . 32 2 3 70 2 +05 
ALT 2.0632h00+05 

F ART H-~CON PLAN E 

vs 
LAT S 

LN S 
LA N 

R PAL T 

y 

DEC 

YG 
LAT 

XMP - ~ .415 11 08 + 02 YMP 
PM P c .~9 1 7 ' 1 45+02 ~ E ~P 

XM ~ -2 . no7b~ l 5 + 0 3 YME 

PLAN FT/J RY COORU l NATf.S 
XM 5 . 6 162 C71 +?4 YM 
RM 2 . C 9 1 2461+0~ DEM 

XS UN 5.h78J727+07 YSUN 

4.27 9 7491+02 LL 
5.1858293+00 RAL 

6.6126529+02 
-3.7 59 56 67+0 0 

b . 7 47 4q 5~ · 0 1 

-2 .6 982850 +01 
S. 154 1 672+00 

ZS 
l ON S 

LT E 
LAP 

A PAL T 

1 .7732437+05 z 
2.7375840+01 RA 

- 1.Hl9424+05 ZG 
2.7378413+0 1 LON 

7.3393811+02 ZMP 
-Y.7~4J7f7+00 RAMP 

7.3 393 7 50 • 02 LME 

1 .7689639+05 ZM 
2.7439 477+ 0 1 RAM 

- 5. 12 £5 421+07 ZSUN 

SE L E ~CCE N TRIC OSC UL AT ING ELFMEN TS 
SMAS 9 .7182 07 4+02 ECCS 2. 56546 25-0 2 INCS 

VHS -2.27 13045+03 RNMPS -6.2 104 111+00 APMP S 
TAS - l. 35 14461+)2 EAS -1 . 3409 814+ 0 2 MAS 

SE LEN OCENTRIC UNIT VEC TO RS 
WX - l.7 581070-0 1 WY 
QX - < . 20 15 903-1 1 CY 

5. 3687809-0 1 
2 . 0826235- 0 1 

•H*** CSM I MOON RE F. /PHA SE 12- 49 
:<EAN-OF-E POCH 1971 

Wl 
Ql 

.9 1H~Vi0000 ·?0 0010+0 0 2 HRS . FHOI-! L l\ UNCH 

RESTA RT CtJtJ'Ll l NATES I fk AND El</HR ) 

336 

a. 94 07426+0! DXL 
?. • 5749 580+01 VL 

-6.4859649+0 1 
1. 37"3705+02 

-b. 3 775764;+00 
-.l. 76•530:!+01 

5.00 1754 8+0 1 

oxs 
VR S 
LN E 

OR 

2.0 6 87744+03 DY L 
5.3 1910 26+03 PTHL 

3. 6063984 +03 lJYS 
5. 33402 1+ 03 PTR 
6.5360576+0C OS MP 

- 9. 80 130 0 6+0 1 VT 

Q. 64 56420+04 
7.2 l ti58Qq+Q l 

ox -1. oa 11112+03 DY 
V 4.0007755+03 PTH 

q.64564 17+0 4 
3. 1 5226!:10 +02 

DXG -6.07147.?4+04 lJYG 
VE 8.248G858+04 1-' TE 

-l. 680q 7 0 l+ 02 OXMP 
l .3 1155 64+02 VMP 

-1. 68 09677+02 OXM E 

'< .6 ~6701 4+04 DXM 
7. 23qh l 0l+Ol LOM 

-2 . 22 12522+07 RAS 

l.4 500247+02 RANS 
- 1. 32 38 153 +0 0 INMPS 
-1.330 42 53 +02 SLR S 

4.1 092 11 3+03 DYMP 
5 . 3 19 1025 +03 PT MP 
3. c;s 1 r5i;q+o3 CYME 

- 3. l 4994 5 b+03 IJYM 
3.1 5 447 0<1 +02 VM 

-4. 20 54 07 '1+01 LOS 

-1.01ernr.0+02 APFS 
1. 6>7 158 2 +02 APOS 
9.7l 1el09 +0 2 PERS 

-3 . 8942185+03 OZL 
- ! .0558363+00 All 

3.7274132+03 DZS 
-1.052 766 2+00 AZR 
7. ~055254-01 RSMP 
5.33 37115+ 03 SEAS V 

-2 . 888827 1+03 DZ 
-7. 66 10229+0 1 AZ 

-5.63 1862 4+04 OlG 
-L.7450438+00 AZE 

3 . 24 55583+0 3 DlMP 
-1.0556356+00 AZMP 
-7.3949378+0 1 UlME 

l .00539 1 5+03 OZ M 
3 .323273 1+03 ARGM 
2 . C100692+02 OE S 

-5,4062056+0 1 RPS 
9 . 9 675243+02 TFP S 
1 .9032550+00 MTAS 

-A · 25 137A 8- 0 l PX 
3.3 1 563 13-0 1 sxo 

-3.4085413-01 PY -8. 175 504 1-0 1 Pl 
0 . 0000000 svo o.oooooJo szo 

-2 . 974~ 735+0 3 
- l. 2405 l05+02 

- 1. 2483403+03 
- 1. 0363640+ 02 
6.l l0't649+01 
t. 9509oc;.4+U l 

-2.64 ll <t47+03 
l . 7ll:>o)t:J+;J, 

-2. 6 41!73'1+ (.)j 
-9.0 b4:):.:>b+ (, l 

- 9.346?b74+0~ 
- 1. 004 ?dii:. 7+ V~ 

-9.'.;4l::i<s7b+U2 

3 . 3 34l tlb 7 +O .i:'. 

8.03 33 S't6+01 
-1.61%17.l+OI 

9 .46 8890,+0, 
9 .9203371+01 
3.tOO\JJvO+Ul 

-4.5739047-01 
o. ooouooo 

Ff.B. 1971, 2~ HRS. ' 4 MI NS ., 60.COO secs. G. M.T. USNM USFT I ScC 

4 CAYS , HRS., 44 Ml l\:S. , 5<, . c.,<;; c, SfC.5 . G. E.T. RAGR .1 206 992 759 149 11 +003 

RXY l 
ROXY l 

. 25 t97 0 7465762l583+0 00 
-.3678 19 7 50 487 297 10 +0 0 0 

-.b393<12 23 783778 6 36 - ? 0 l -.• 634R• 3• 180 20 6779- G0 1 
-.7522 1 ~78521286~~0+000 -.4 ll OOq 534 ll700 798 +000 

SE LENO CENTRI C 
XL 8 . 8 499 1 17+ 0 2 Yl 
R~ 9.704 6 420+0 2 OECL 

SELENCGRdPHI C 
XS -2.703679 2 +;') 1 

AL TS 3. 1970659+ 0 1 
LT S -2.253eq74-01 
LI N 1. 05 82722+0 2 

TRALT 3 .272 9 340+ 0 1 

GEOCENTO I C 

YS 
LATS 

LN S 
LAN 

RPAL T 

x 5.658032t•04 y 
2. ')90'•658+05 DEC 

GEOGRAPH I C 
XG 1 .23 1 5 ~l l• fJ5 VG 
ALT 2.0560 508+05 LAT 

EAR TH -~00~ PLANE 
XMP 1. 03 6~980+02 YMP 
RMP 9 . 7Q4642l+02 OEMP 
XM t -2.0904435+05 YME 

PLANETARY COORDINATES 
XH 5 .569533t+ Q4 YM 
PM 2 .0S l4R05+'):) OE1<1 

XS UN ~.6794 10 7+0 7 YSUt-. 

-2.2020243+02 ZL 
- 1 .99937-83+01 RA L 

0.4713210+02 ZS 
- 1 . 248425 7+ 0 1 LONS 
6.7348392+0 1 LT f 

-2. 711 3060 +0 1 LAP 
8.6 lb85~4+0 0 APA L T 

t.768246 1 +05 z 
2.7363306+01 RA 

-1. 38S2572 +05 ZG 
2.73~58 8 7+ 01 LON 

9.347304 !+ 02 ZMP 
- 1. 4283261+0 1 kAMP 
9-3473038 +02 ZME 

1.77 04 4 82+0? lM 
2 .7 4 5 1 308+01 PAM 

- 5 .121 5903 +07 ZSUN 

SE LENOCEN TPIC OSCULATING ELEMEN TS 
SMA S 0 .7 15072 1+0 2 EC:S 2 ·50 83472-02 I NCS 

VHS -2.24 1'3 445 +() 3 l<NMP S -6.33'99469+00 APMPS 
TAS - 8 . lH l 61 4 0 +0 l EAS - 8 .7427 740+ 0 1 MAS 

SE LE NOCEN TRIC UNI T VEC TOR S 
WX - I . 758 1 198-0 l WY 
Qx - g .le77SB8-~l QY 

5 . 3 0fl 3 884-0 l 
2. 11 49094-0 l 

****** CSJ.1 I MOON REF . /f>HASE 12 - 50 

wz 
oz 

-~. 31 01934+02 
-1 . 3c;12543 +01 

-2.oc;.10057+02 
l.f . 1 6 35240 +0 1 

-1:>.371qo.;. 1+00 
-3 .19'-'0578+08 
;.9l 077Sd+O l 

OX L 
VL 

DX5 
VRS 
LNE 

OR 

-2.l 3 8C 2 7 l +03 lJYL 
5.42 1868 1+03 PTHL 

5 . 4 0 33121+03 DYS 
5.4370809+03 PH 
6.534?.l70 +GC DS MP 

- l.4 073710+02 VT 

-4. 3723 909+03 DZL 
-l.'-R74 11 3 +00 Al l 

- 1 .2 124480+02 ozs 
- 1 .4832486+00 AZR 

7.40 57310-0 1 RSMP 
5.435259 1+03 SEAS V 

9 . 60 '1 431 2 +04 
7.2.t 5637!+01 

DX -5.?CI0 15P.l+03 DY -3.3737160+03 OZ 
V 6. t ')36732+0 3 PTH -5 . 2400 41 9+0 1 AZ 

g . 6C ~ 43Cq+O'• 

3 .11 55 709 +02 
DXG -6. l 75 446A+04 DYG -4.0297376+04 DZG 
VE 7. 84254C 5 +04 PTE -3.a2524Q6+00 AZE 

-z.3c;4289c+02 DXMP 
H.36 69441+ 0 1 VMP 

- 2.39428C0 +0 2 DXM E 

q.6416131+04 OXM 
7.2 ~37296+01 LOM 

-2,22183~3+07 RAS 

l.45 ~05 0 4+02 RANS 
-1.o s ~ 11 s1+nr. JNMP S 
-~. 5<;404 96 + 0 1 SLP S 

-~.25 1 6316-01 PX 
3. 3335027-01 sxo 

5.3719500+03 DYMP 
5042 1868 1+03 PTMP 
5.2139473+03 CYME 

-3 .1 52 13 09 +03 UY M 
3. 11 83802+02 VM 

-4. 20 435 69 +01 LOS 

-1. 6 1 86664+02 A!'.>FS 
l. 6r:, 7l t>74+02 AP(JS 
9.7 ~9 411 9 +02 PEk S 

-3. !> 34o9' 0-C l PY 
0 .n 00 0000 S YO 

-7. 332 1767+02 DZMP 
- 1 .4874119+00 AZMP 
-4.052413 7 +03 DZME 

9.08674 9 7+0 2 OZM 
3. 322S545+ 0 3 ARGM 
t. • 7 257 16+ 0 2 OES 

- 5 . 38 35 136+0 1 RPS 
q . 9 6842b 7+ 02 TFPS 
1 .<025984+00 MTAS 

-8 .1674696-0 1 Pl 
0 . 0 000000 szo 

-2.3890771+03 
- l.1 85b7 7 l+OL · 

-5 . c.2 10 4:!2 t>+ O, 
-ct . 6 74.3 9~b+0 1 

t . 098 UolJ+ 01 
t. 2<i 7 t.5b9+ u l 

-2.059.!114+0> 
e .445'12 3CJ+ Jl 

-2.050;000+03 
-8. 97l!>Oj~+:l l 

3 • 4022,7 S 7+-J l 
-8 •• 999999+)1 

3 .4b£ i 7 9 7+ 0l 

3 . 297c5b 7+- 0t. 
t< . 04b8£ 7J+ ~ l 

- 1 .6 1 93.)~.)+0l 

9 . 463!:>174+0 £ 
9.920 .. 1 ;~ + 0 1 

3.600000U+U2 

-4 . 560 >1'i3 -0 l 
0 . OOOUOOG 

MEAN-OF-EPOCH 1071 FEB. 1971, 23 I-I RS ., 19 MI NS. , 60.UOO SEC.S. G.M. T. USNM USF T I StC 

• 990000000000 000+0 02 HRS. FR Of' LAUNCH 4 CAYS , HRS ., 5~ MI NS., 59.900 SECS . G.E.T. RAGR . l2 445q542o; 79 93+003 

RE START COORD IN ATES I FR AN O ER/HR l 

RX Y l 
RO XY l 

SELENGC ENTR!C 

. 9085 303 7053704 117- 00 1 
-.98713053533065722+000 

- . 20959662 11 •9 18 23 0+ 000 
-. 33c802 1925 1902748+000 

XL 3 .1289182+12 Yl - 7. 2 1 e3683+02 LL - 5.3026543+0 2 OX L 
RL 0 .5 2 ll BP. 5+0 2 OE CL 

SELENCGRAPH IC 
XS 6.QOA255 2+ J2 

ALT S ! • .!625322+0 1 
LT S -2.2507805-0 1 
LIN 1 ,6582756+02 

TRAL T l .43 8 3Qti 0+0 1 

GEOC EN TRIC 
5. 5 ~41 1 09+')4 

YS 
LAT S 

LN S 
LAN 

RPAL T 

-3.4279725+01 RA L 

6 .17 68 198+0 2 
- 1 . 32 6935 8+ 0 1 

6.7221831+01 
-2. 72 44397+01 
8.5841203+00 

1 . 7647041+() 5 

ZS 
LONS 

LTE 
LAP 

APAL T 

-b.6564900+0 1 Vl 

-2. 1 8539 13+02 
4. 18 "105 82+0 1 

-6.)061980+00 
-1. 1 599815+02 

5.9229301•01 

9. 5928439+04 

DXS 
VRS 
LNE 

OR 

DX 

-. 15571305930225581+000 
-. 320862 780 05H02283- CG 1 

-5. ! 56t8C3+0 3 DY L 
5. 52 53506+0 3 PTHL 

3.6944234+03 DY S 
5. 5402787+ 03 PTR 
6.5323468+00 DSMP 

-9.1729388+01 VT 

-8.3 1007 8 1+03 OY 

-1.,756930+03 DZ L 
-9 . 5 124263-01 All 

- 4.0902041+0 3 DZ S 
-9.4867919-0l AZR 

7. 4859341-0 1 RSMP 
5.5395192+0 3 SEASV 

-9 .8373775+02 Dl 

- l .S65V807+-02 
-9.29907~b+Jl 

4.9 1 89.222+02 
-8 .499U ll 7+-v l 

o.0856599+01 
6.1637275+01 

l. 3'i 59.3ti4+0£ 

1r 

( 

~ 

( 



• 

r 

( 

L 

l 

~ 

2.0839600+0~ OEC 

GEOGRAPHIC 
XG 1.1407789+05 YG 
ALT 2•0495451+~5 LAT 

EARTH-~OON PLANE 
XMP 7.7617716+02 YMP 
RMP 9.52 1188 5+02 DEMP 
XME -2,0839527+05 YME 

PLANETARY COORDINATES 
XM 5.5228277+04 YM 
RM 2.0917144+05 DEM 

XSUN 5.6804484+07 YSUN 

2. 7407631+01 RA 

-1.4564635+05 lG 
2.7410223+0 1 LON 

5.2889503+02 lMP 
-9.4J27bb3+00 ~AMP 

5.2AR944l+02 lME 

1.7719224+05 ZM 
2. 7402974+01 RAM 

-5.1206380+07 ZSUN 

SELENCCENTRIC OSCULATING ELEMENTS 
SMAS o.7164160+02 ECCS 2.6061665-02 INCS 
. VHS -2.2113369+03 RNMPS -6.4636400+00 APMPS 

TAS -4.0520555+0 1 EAS -3.9559700+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l .7~828 13- 01 •Y 
QX -9.1891 753-01 QY 

•••••• CSM 

5.3001959-01 
2.1115617-01 

wz 
QI 

337 

7.2529458+01 8.3701602+03 PTH -2.0884182+01 AZ 7. 741153',+01 

o.5928434+04 
3.oao69n+o2 

DXG -6,0641170+04 DYG 
VE 7,4418357+04 PTE 

-1.560428~+02 DXMP 
3,4270915+0 1 VMP 

-1, 5614306+02 DXME 

9.b464704+04 DXM 
7,26884•2+01 LOM 

-2.2204264+07 RAS 

1.4560595+02 RANS 
-1,1055822+00 INMPS 
-3.86086°2+01 SLRS 

-R.2517223-0 1 PX 
3.3317204-01 sxo 

3,1211884+03 DYMP 
5,5253506+03 PTMP 
2.9633367+03 CVME 

-3, 1542n9+03 OYM 
3.0822895+02 VM 

-4.2033065+0 1 LOS 

-1,6 186448 +02 APFS 
l. 657163 1+02 APOS 
9,7098161+02 PE~S 

-3,5309348-01 PY 
0,0000000 SYU 

-4,3136070+04 DZG 1,3963001+02 
-2.2978242+00 AIE -8.8680479+vl 

-4.4405 775+03 DZMP 
-0,5124354-01 AlMP 
-7.7594623+03 DZME 

9.9195525+02 DZM 
3,3226364+03 ARGM 
1,9350739+02 DES 

-5,3856543+0 1 RPS 
9,9696418+02 TFPS 
1,9027288+00 MTAS 

-8,1684624-0 1 Pl 
0.0000000 szo 

I .0339D<6+D3 
-1. <;'22~ uLb+Ol 

1. 033'70.:::oH.d 

3.261Ul91+0£ 
8.060~'17J+:>l 

- 1. 6l8993J+(;.1. 

9.403.1.901+0£ 
9.S20"t0t>l.+Ol 
3.60000ti0+(J.l 

-4. 56 lb 5 7 "t-.) ~ 
O. OOOViJOU 

I MOON REF. /PHASE 12- ~I 
MEAN-OF-EPOCH I HI 4 FEB. l971, 23 HR S,, 34 MINS,, 60.00D SECS. G,M,T, USNM USFT I StC 

,9925DOD000000D0+002 HRS. FROM LAUNCH 4 DAYS t HRS ., 14 MINS., 59.999 SECS. G.E.T. RAGR . l2&21 98D94ul074+003 

~ESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYI 

-.13603072334186863+00D 
-.81~44542607655393+000 

-.2124040736D227452+000 
.32079754257601649+00D 

-.ID91951417103D792+000 
.38245265225904621+000 

SELENOCENTRIC 
XL -4.6848077+02 Yl 
Rl 9.4657()7Q+02 QE::L 

S EL ENUGR APH IC 
XS 9.3409036+12 

ALTS 8,0772668+03 
LT S -2.2476720-0 l 
LIN l .6582752+02 

TRAL T 8,8359375+00 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

"PALT 

x 5.4292421+04 y 
2.0827871+0 5 DEC 

GEOGRAPHIC 
XG 1. 05 16055+05 VG 
ALT 2.0483723+05 LAT 

EARTH-~OON PL AN E 
XMP 90 1624311+02 YMP 
RMP Q.4657r79+~2 DEMP 
XME -2.082785 7+ 05 YME 

PLANETARY COORDINATES 
XM 5.4760Q02+04 YM 
RM 2.0919481+05 DEM 

XSUN 5,6814861+07 YSUN 

-7.3150551+02 ZL 
-2.3408722+01 RAL 

-1. 3122764+02 
-4. 79117~9•00 

6 .7095272+01 
-2.73819 18+0 1 
8.5533905+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

l .7660717+05 
2,7488919+0 1 RA 

- 1.5191779+05 ZG 
Z.749 1 5 1 8+01 LON 

-2.3542150+02 ZMP 
1,9818328+00 RAMP 

-2.3542 1 55+02 ZME 

1 . 7733867+D5 ZM 
2. 7474474+01 RAM 

-5,1196857+07 ZSUN 

SE LENOC ENTRIC OSCULATING EltMENTS 
SMAS 9, 718 388 1+02 ECCS 2.6290916-02 INCS 

VHS -2,2017849+03 RNMPS -6.59&43o7+00 APMPS 
TAS 8.75495 12+DO EAS 8,52&5561+00 MAS 

SELENOC EN TRJC UNIT VECTORS 
WX -l.7582842-01 WY 
QX -9,1637749-01 QY 

****** C SM 

5,3682029-01 
2.1697238-DI 

WI 
Ql 

-3.7606084+02 OXL 
-l.2203687+02 VL 

-7.906177lJ+Ol 
-7. 9969805+00 
-b. 30tJ457 2+ 00 
-9,9D23043+01 

!> .9654449+01 

DXS 
VRS 
LN E 

DR 

-4.7391436+03 DYL 
5.5575427+03 PTHL 

-6.2682549+02 CVS 
505723867+03 PTR 
6.5304450+00 DSMP 
2.1676180+0 1 VT 

l ,8647Dl4+D3 DZ L 
2,234 7259-01 Al l 

-5.3876854+D3 ozs 
2, 2287699-01 AZR 
7,4761397-01 RSMP 
5.5723444+D3 SEASV 

9.6136675+04 
7. 2911570+01 

DX. -7.8963901+03 DY 2,8499338+D3 DZ 
V 8.7723875+03 PTH l .00652 76 +Dl AZ 

9.61)6673+04 
3.0469 17 6+02 

OXG -6.0186958+04 DYG -4.2153710+04 DZG 
VE 7.3524724+04 PTE 1.1949015+00 AZE 

3.2734890+Dl DXMP 
-l .4409986+0 1 VMP 

3.2735525+0 1 DXMf 

9.6512735+04 DXM 
7.2&39688+Dl LOM 

-2,2200135+07 RAS 

L.45605S0+02 RANS 
-6,9742965-0 1 I NMPS 

8.3051 596+00 SLRS 

-8.2517172-01 PX 
3.364 15 29-01 sxo 

-1.3655982+03 DVMP 
5.5575427+03 PTMP 

- 1.5232946+03 CYME 

-3.l564465+D3 DYM 
3,0461988+02 VM 

-4,202256 1+01 LOS 

-1.6186447+02 APFS 
l .657 16 26+02 APOS 
9,7 11 67Dl+02 PERS 

-3.5963402-0 1 PY 
O. 0 OOOODD S YO 

-5.2130817+D3 DZMP 
Z.234 7254 -DI AZMP 

-8,5316559+03 DIME 

9,8523235+02 DZM 
3.3223190+D3 ARGM 
1,8975763+02 DES 

-5.344817l+DI RPS 
9.9738933+02 TFPS 
l ,903308l+DO MTAS 

-8. 1532015-DI Pl 
o.oooooao szo 

2.2230t:l't4+0j 
-o .405U"tl :)+J l 

l .277.:::7"tt:+03 
-7.668£!>.H+Ol 
t. 073.:::o lb+U l 
1.487.H!>9•01 

z. 545,z2o+o:s 
1.6 121755•n 

2.5455105+03 
-8.83tJ!>UVb+O! 

1 . 358382.3+(13 
-7 • 585L::>bL+CJl 
l. 358.3dL:J+0.) 

3.224J7t>l+O.::: 
f'.073704;.+01 

-l .6 18bbl"t+ul 

c;.462btLi:'.7+0£ 
9.<;20oU'1V+Ol 
3. 6oovovo+c,2 

-4.5J7b0li-OI 
0 .ooouoou 

I MOON "EF. /PHASE 12- 52 
MEAN-OF-EPOCH 1971 fEB. 1971, 23 HRS., 49 MINS., bO.OCO SECS. G.M.T. USNM USFT I 5ct 

,995001000000000+002 HRS, FROM LAUNCH 4 UAVS , HRS., 29 MINS., 59,999 SECS. G.E.T. RAGR .13l980D76i44 l5 5+JV3 

RESTART COORDINATES ( ER AND ER/HR I 

RXVZ 
R DXYZ 

-.269225669252 l 6485+DOD 
-.18858909349129371+00D 

-.684978 17D687D2296-00I 
.7573303~437513823+0DO 

SELENOCENTR IC 
XL -9. 2719531+02 YL 
RL 9, 5775056+02 OECL 

SELENCGRAPHIC 
XS 5o29D5772+02 

ALTS l. 9257139+0 1 
LTS -2.244563 7-0 l 
LIN 1. 6582716+02 

TR ALT 200015701+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 5.336611 1+04 y 
k 2.0879955+05 DEC 

GEOGRAPHIC 
XG 9,6067282+04 YG 
ALT 2.0535809+05 LAT 

EARTH-~OON PLANE 
XMP 4.2037152+02 YMP 
RMP 9,5775156+02 DEMP 
XME -2.D879778+05 VME 

PLANETARY COORDINATES 

-2.3590 193+02 
2.63S4762+0J 

-7. 90D0816+02 
6,9084023+0D 
6,6968713+0 1 

-2. 7519009+01 
~.560()662+00 

ZL 
RA L 

ZS 
LON S 

L TE 
LAP 

APAL T 

1. 77 24821 +05 
2.7559235+0 1 RA 

-1.5822747+05 ZG 
2,7561832+01 LON 

-8.3720668+02 IMP 
1.2000454+01 RAMP 

-8, 37 20666+02 I ME 

4.4 1.J5617+01 
-l .6~72537+02 

l.15 20056+02 
-5.6 1903 17+0 1 
-o. 3~46824+00 
-9.5D39367+D I 

5.9066490+0 1 

9.6604328+04 
7 ,3243965+01 

OXL 
VL 

DXS 
VRS 
LNE 

OR 

DX 
v 

G.6604330+04 OXG 
3.Dl26389+02 VE 

1.9913496+02 DXMP 
-6. 3337950+0 l VMP 

1,9913509+02 DXME 

.l280675619D590678-00I 

.53287~30448526629+000 

- l .0962 127+D3 DYL 
5,4931516+03 PTHL 

-4,48226D7+D3 DYS 
5.5D8 1672+03 PTR 
6,5285129+DO OSMP 
1,19 59845+02 VT 

-4.2547896+03 DY 
7,6632345+03 PTH 

-6.326 1239 +04 DYG 
7,6568704+04 PTE 

-4,8795 16l+D3 DYMP 
5,4931516+03 PTMP 

-5, 0 3 70588+03 DYME 

4,402 138D+D3 DZL 
1 ,2475589+00 All 

-2.973813 1+0 3 DZS 
1.2441570+00 AZR 
7,4663393-0 1 RSMP 
5,5068686+D3 SEASV 

5 .38D6443+D3 
4 .1329324+01 

Dl 
AZ 

-4,300 1295+04 DIG 
3.7896822+DO AZE 

-2 ,4074763+03 DlMP 
l.2475592+0D AZMP 

-5,7257407+03 DZME 

3.097 .. 5.27+03 
-5.569't,d5+0l 

l.l&56l't5+0~ 
-1. 762'101:'.3+0 i. 

6.0bOoeiot:+Ul 
-3.29l<;t!>j~tJ.L. 

3.4 16££54+03 
7.7837:hl7+0l 

3.4 16J.9 71+ 03 
-e.qo9us-41+01 

7.543d"t4d+Oi 
-B.219'tb67+Jl 

7.543H"tl.to+O £ 



XM 
RM 

XSUN 

5.4293206 +04 YM 
2, 092 1 ~ l 6+0' OEM 
5,6825235+07 VSUN 

1 , 77 48 411 +05 ZM 
2 ,7485806+01 RIM 

-5, 1187330+07 ZSUN 

SE LENOCENTN I C OSC UL AT ING ELEMEN TS 
SMAS 9. 7 1548 16+02 ECCS 2,5992763-02 INCS 

VHS -2,2207559+0] RNMPS -6. 7334529+00 APM PS 
TAS 5 . Al 38237+0 1 EAS 5.6881 7 20+0 1 MAS 

SELENOC ENTR I C UN I T VECTORS 
WX - 1 .7583372-01 WY 
QX -"· 1 046542-01 QY 

5 .3682320-0 1 
2 .t o 76684-0 l 

****** CSM I MOON REF. / PHASE 12- 53 
MEAN-OF-EPOCH 19 71 

wz 
Ql 

,90 75000000000 00 +~ 0 2 HRS. FRUM LAUNCH 

RESTART COORD I NA TES t ER AND ER/HR I 

338 

9.6560224+04 OXM 
7 ,2990886+01 LOM 

-2,2 196005+0 7 RA S 

l.4560559+02 RA NS 
-7 .1209844-0 1 I NMPS 

5 .5634386+0 I SLRS 

-8.2516869-0 l PX 
3 .36J0020-0 l sx o 

-3. 1 585 766+ 0 3 DYM 
3.0 10 108 1+02 VM 

-4.20 12056+ 01 LOS 

- 1 ,6 186405+0 2 APFS 
1 .65 71 58 7 +02 APOS 
9. 7089 17 1+02 PERS 

-3.5940725-01 PY 
0.0000000 SYO 

9,785062 7 +0 2 DZ M 
3.32200 2 1+03 ARGM 
l ,8600 787 +02 DES 

- 5.3462023+0 1 RPS 
9.9680 137+0 2 TFPS 
1.9024543+ 00 MTAS 

-8. 1 537 2 89-0 1 Pl 
0 .0000 00 0 szo 

3 .1877 <7 7+ 02 
8• 087 U9 0 +Ul 

- l .6 18Jbn+ Ol 

9.462Y494+02 
9. 920>99!>+0 1 
3 . 6000000•0.l 

-4 . 5380498-0 1 
0. 0000 000 

FEB . 1971 , HRS ., 4 MINS •• 60.0CO secs. G.M . T. USNM USF T I St C 

4 DAYS , HRS., 44 MINS., SQ . 999 SEC.S. G.E.T. RAGR . l 35740342H8 7 ~3b+OO~ 

R XYZ 
RDX YZ 

-.22252776631 4 122 71 +000 
.S3299J2343263 1 955+000 

. 12233904677196 44 9 +000 
• 68 1 3733 11 25 34 7020+000 

.1269987 7 544280466+000 

. 329612 7 28 15824035+000 

SELENOCFNTR I C 
XL -7.6637083+02 YL 
RL 9.7787.325+') 2 Ol::CL 

SELENCGRAPHIC 
XS - 2.~5 7 1 449+02 

t\L T S 3 .Q32Y748+01 
LTS -£.24 14539-01 
LIN l .6582953+02 

TR ALT 4.C088394+0 l 

GEOC EN TRIC 

vs 
LATS 

LNS 
LAN 

RPA LT 

50 3058831+ 04 y 
2.0960592+0? UE C 

GEDGRAPH I C 
XG 8 .6263 )95+04 VG 
All 2.06 16446+05 LAT 

EAIHH-f'OON PLANE 
XMP -3 . 62 467Q5+~2 YMP 
RMP o.778232 7+02 OE~P 
XM E - 2 .096.33<:5+0'1 YMf. 

PLANETARY COORD INA TES 
XM 5.382520 1+04 YM 
Q~ 2 . 0924 14e+05 OEM 

XSUN 5.t:iA 35 D07+07 YSUN 

4.2 1 327~5+02 ZL 
2.b5 7G£59+0 l RAL 

-c. . L984824+02 
1 .3806'138+0 1 
n.6842 1 55+0 1 

-2. 76 3oq 3q+ 0 l 
8.6808395+00 

1. 78(•4987+05 

ZS 
LONS 

LH 
LAP 

APA L T 

2.75799~8+01 RA 

- 1 .6454687+05 ZG 
2.75&2526+01 LON 

-B.77790~6+02 ZMP 
l.37789 52+0 1 RAMP 

-A.777Q023+02 ZME 

l.77b2855+0 5 ZM 
2.74'16977+0 1 kAM 

-5. 1177 803+07 ZSUN 

SELENOCENT- I C OS CULAT ING ELFMENTS 
SMAS S .7163329+0 2 EC CS 2.5S53796- 02 I NCS 

VHS -2.253263Q+03 RNMPS -~.84~1826+00 APMPS 
TAS l.0~64~46+02 ~AS 1.0420920+02 MAS 

SE LENOCENTPIC UNIT VEC TORS 
WX -l.758~108-01 WY 
QX -9 .1535736-01 QY 

5.36756 1'>-0l 
2. 1927205-01 

****** CSM I MOON RFF . /PHASF. 1 2- 54 
~[AN-OF-EPOCH 197 1 

wz 
QZ 

. 100000000000000+003 HAS, FAOM LAUNCH 

RESTART COORD INATES I ER AND F.R / HR I 

4.3737534+02 DXL 
1 ,5 11 9933+02 VL 

2.3335854+02 
- l ,04372S8+02 
-o.3468735+00 

l . 908 7 822+0 l 
5.9 11 5967+0 1 

oxs 
VRS 
LNE 

OR 

3.0981324+03 OYL 
5,3610577+03 PT HL 

-5.2323622+03 DYS 
5,3963860+03 PTR 
6.5265489+00 CSMP 
1.3538885+02 VT 

'1 .7044544+04 
7.340 5952•0 1 

DX -6,255l452+0 1 DY 
V 5.4138759 +03 pTH 

Q,7044543+04 
2.9766561+02 

OXG -6.94 19859+04 DYG 
VE 8. 10 17392+04 PTE 

2.329947J+02 DX•P 
-1.12~37~ 1 +02 V~P 

2.3289534+02 DXME 

Q.6607 1 69+04 OXM. 
7,3 142082+0 1 LDM 

-2.2 101873+0 7 RAS 

l .4560043+02 RANS 
-5. 1772492-0l I NMPS 

l .0276765+02 SLRS 

-8.25 20 647-01 PX 
3.3709805-01 sxo 

-5.0437934+03 DYMP 
5,38 10577+03 PTMP 

-5.20 11 823+03 CVME 

-3.1606888+03 OYM 
2.9740174+02 VM 

-4.200 1553+ 01 LOS 

- 1. 6 1 85930+02 APFS 
1 .0 5716 0 3+02 APOS 
9, 7J97874+02 PERS 

-3.6220670-0 1 PY 
0.0000000 SYD 

3,9606220+03 OZL 
l,44 17299+00 Al l 

l .279,4 17+03 ozs 
1,4376332 +00 AZR 
7.4505449-01 RSMP 
5,394687 3 +03 SEASV 

4.932399 1+03 DZ 
7.4 107329+0 1 Al 

-4. 1709979+04 DZG 
3.6848978+00 AZE 

1.8485 78 4+03 DZ MP 
l.4417298+00 AZMP 

-l,4693767+03 DZME 

9, 7 177 71 4+02 DZM 
3,3216859+03 ARGM 
1.82258 10+02 DES 

-5· 3282 079+0 1 RPS 
9 . 96e 5~85+02 TFPS 
l . ~027044+00 MTAS 

-8. 147469 1-0 1 PZ 
0.0000000 szo 

l .9 1 594l~+ Qj 

-6.73 l b7J9+01 

3. 25 7 94 7 9+\Jol 
-e.67dt1!:>3 7 +0 1 

6 . 0484 7 3 7+ 01 
-7 . 3 871 ! 50+01 

2 .2 .Hv490+o:,, 
9. 7859490•J l 

2.231.t.:45'+• 03 
-9.0 144018+01 

-3. l 4 l 4 7.i::u+o2 
-9.3&01!>65+ 0 1 
-3. 14147 ol4+0t: 

3. l 5 10745+J 2 
B. 100b9Clt.+Ol 

- l .6 18U5 7 U+Ol. 

9 . 4b4 l 5 7 t.+O.£ 
9 .920o842+Jl 
3 . 600UOOU+J-'. 

-4. 527 b c:.c:.o-Ol 
o. ooouoou 

F f:B. l q 1 1 , HRS. , 19 MI NS., 60.000 SECS. G.M.T. USNM USF I I StC 

4 UA YS, HRS. , 59 ~I NS., 59,999 SECS. G.L T. RAGR , l 395006090.l(,318+JJ 3 

Q.X Y l 
ROXY l 

-.)40~725 1 679208 3 '>8-001 

.888& ~~06°86 7 80 746+000 

.23678 1 62050255027•000 
. 18779 1 35858785980•000 

• 1 6125854~ 820 l 3C,96•000 
-.6744323464 1048893-00 1 

SELENOC EN TR I C 
XL -t. 1 742967+02 Yl 
~L 9 . 93 57 &16+02 oe : L 

SE LENCGRAPH IC 
XS -8.~5253B4+02 

ALT S 5 . 5082b49+ 0 1 
LTS -2.2383442-01 
LIN t.6582768+02 

TRAL T '5.5841309+') 1 

GEOC ENI R I C 

vs 
LATS 

LNS 
LAN 

PPAL T 

5.32 3~452+ ·')4 y 
2. 10 18443+05 DEC. 

GfOGRAP" IC 
XG 7.54~7860+0~ YG 
ALT 2 .Ob7429t+ ".)5 L AT 

EARTH-~CON PLANE 
XMP -9.M30536 ... 02 YMP 
RMP 9,935 7 b l 7+~2 OEMP 
XM E -2.10 18409+05 Y~ E 

PLANETARY COORDINA TES 
XM 5 . 3356881+04 YM 
RM 2 .0926478+ 05 OEM 

XSUN 5 . 6 &45977+a7 YSUN 

8, 15460 16+02 ZL 
.1.39835 12 +01 RA L 

-4.62 75255+02 ZS 
l . 18450 70+0 1 LONS 
6.67155'78+0 1 LTE: 

-2. 77 37710+0 1 L<P 
r;. 1224670+00 APAL T 

l .7B5R74~+05 l 
2 . 7548126+0 1 RA 

- 1 .703 76 ~2 +0 5 ZG 
2,7,50704+01 L U~ 

-3,57 7 1553+02 ZMP 
b.8665559+00 ~ A ~ P 

-3.577 1 503+02 ZME 

1 .7777 1 99+05 lM 
2 . 750 7979+0 1 RAM 

-5. 11 68274+0 7 ZSUN 

SELENOCENTR !C OSC UL ATI NG ELEMEN TS 
SMAS o. 7 1794 1 l+J2 ECCS 2,56 605•0-02 I NCS 

VHS -2,2786022•03 RN~PS -6 , 9524276+00 APM PS 
TAS 1.5 157503+02 EAS l, 508 6 704+02 MAS 

SELENOCEN TRIC UN I T VECTORS 
wx -l.7t00 ~63-0 l ~y 
QX -9. 1570755-01 QY 

5. 3667143-01 
2 ·1838 100-0l 

wz 
Ql 

5 , 553637 1+02 DX L 
9,8 194428+0 1 VL 

2.03S4739+02 
- 1 .5 1 58349+02 
-6.3430300+00 

3.79e0574+08 
5.8995979•0 1 

DXS 
VRS 
LNE 

OR 

5 -1 6636 74+03 DYL 
5.29495 75+03 PI HL 

-2.600800 1+03 DYS 
5.3105368+03 PTR 
6.524555 1+00 OSMP 
6.6163Q68+0 1 VT 

Q.72()8935+04 
7.33Q9934+0 1 

OX 2.0 ') 3~1350+03 UY 
V 2.6723745+03 PTH 

q. 7 2•18930+04 
2.9389932•02 

OXG -7.56 77640+04 DYG 
V ~ 8. 3940456+04 pTE 

l , 1878932+02 DXMP 
- l .5873824+02 VM P 
l. 1 878985+02 OX ~ E 

9 . bt 5 357l+Q4 OXM 
7 .3293279+01 LUM 

-2.2 1 87 742+07 HAS 

l,45611 80 +02 RANS 
-5,459 1823-0 1 IN MP S 

1 .50 15 127+0 2 SLR S 

-2.0635 196+03 DYMP 
5 . 29495 7 5+ 0 3 PTMP 

-2 . 220 7543+03 CV ME 

-3. 1627624+03 DYM 
2.9379267+02 VM 

-4· l 091050+0 1 LOS 

- l .6184230+02 APFS 
l ,65 7098 1+0 2 APOS 
9, 711 541 7+ 0 2 PE RS 

1 .09 15 7 57 +03 DZ L 
7, 1596 7 37-0 1 All 

4 . ~256045+03 DZS 
7. l 386649-0 l AZR 
7.4467450-0 1 RS MP 
5 .310 1246+03 SEASV 

2.!'566206+03 DZ 
5. 0 540459+01 AZ 

-3 . 63 16500+04 DZG 
1 .5136 770+00 AZE 

4.7422858+03 OZMP 
7 . 1596 75 8-0 1 AZ MP 
l .4246394+03 DZME 

Q.650449 1+02 DZM 
3 . 32 13702+ 0 3 ARGM 
l .7850834+02 DES 

-5.3326569+ 01 RPS 
9.9673086 +02 TF PS 
[ ,90 3 176 8 +00 MIA S 

-8,2S22991-0 l PX 
3.3732664-0 l sxo 

-3.6 124621-0I PY -8.1504203-01 Pl 
0,0000000 SYD 0 ,0000000 SZO 

-3. 9.20.:: 7bt.+IJ 2 
-CJ.5b07b55+j l. 

-6.<1303 7 27+0.l 
-9. 7 b l 't't-3!:>+Ul 

6 . 036UtUCi+U l 
-5.025.lbJl+Ol 

-e.C58!>9S0+UJ. 
- l .33 1L 737+<i2 

- 8. 063.2!> 7 J+Ol 
-~.085205i+Jl 

-l .1 35~£4)+J3 

- l .025o.o::'.!:>9+L.,:: 
- l . 135 .. ol43+J3 

3. l 144lbj+Q£ 
a. ll 4149d+J l 

- 1 .6 177 .. 50+01 

<l . 466!:> 73S+Jt. 
ct.920b2U"1+01 
3,60 0000 0•02 

-4. 529%92-0 l 
o.oooviJ~ o 

• 

• 

( 

' 

~ 
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•••••• CSM I MOON REF. /PHASE 12- 55 · 
MEAN-OF-EPOCH lq71 

• 100250000000000+003 HRSo FROM LAUNCH 

RESTART COOkD!NATES I ER AND ER/HR I 

339 

FF.B. 1971, 0 HRS., 34 MINS., 60.000 SECS. G.M.T. 

4 UAYS, 4 HRS ., 14 MINS •• 59.999 secs . G.E. T • 

USNM US FT I StC 

RAGR .l43260876J73399+J03 

RXYZ 
RDXYZ 

.\7565122756086638•000 

.699723922Al284187•ooo 
. 20777777663341581•000 

-.40686350031392257+000 
• q764 I l 1 7174564607-00 l 

-.4l39585CC 17303258+000 

SELENOCENThlC 
XL 6.04931 15+02 YL 
RL 9.9552 165+02 DECL 

SELENCGRAPHIC 
XS -Q.5440482+02 

ALTS 5. 70281 25+0 1 
LTS -2.2352345-01 
LIN 106582210+02 

TRAL T 5. 7786 707+0 l 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 5 .3493\gJ+Q4 y 
R 2.1020496+05 UEC 

GEOGRAPHIC 
XG 6.3983863+04 VG 
ALT 2.0676349+05 LAT 

EARTH-~OON PLANE 
XMP -q.1654324+02 YMP 
RMP 9.9552 164+02 DEMP 
XME -2.1020460+05 YME 

PLANETARY COORDINATES 
XM 5.2888251+04 VM 
RM 2.0928806+35 OEM 

XSUN 5. 68 56346+ 07 Y SUN 

7.1 557285+02 ZL 
1 0974 1812+ 01 RAL 

2.7862403+02 
2.9038052+00 
6.6589041•01 

-2. 7857320+01 
9.2396927+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.7863001+05 l 
2.7491965+01 RA 

- 1.7514640+05 ZG 
2.7494540+01 LO~ 

3.8261280+02 ZMP 
-3.9147001+00 RAMP 

3 .8261277+02 ZME 

1.7791444+05 ZM 
2.7518815+0 1 RAM 

-5.1158744+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.7183922•02 ECCS 2.5585152-02 INCS 

VHS -2.2816650+03 ~NMPS -7.0819648+00 APMPS 
TAS -1.6270235+02 EAS - 1. 6226099+02 MA S 

SELENOCENTR IC UNIT VECTORS 
WX -1.7612884-01 WY 
QX - 9 .2007885-0 l QY 

5.36681 5 1-01 
2.0822990-01 

•••••• CSM I MOON REF. /PHASE 12- 56 
MEAN-OF-EPOCH 19~1 

wz 
Ql 

.100500000000000+003 HRS. FROM LAUNCH 

RESTART CQORDINATES I ER AND ER/HR I 

3.3626952+02 DXL 
4.9789480+0 1 VL 

5.0432397•01 
1. 6372564+02 

- 6. 3 371529+00 
-9. 3999385+00 

5.8968971+01 

9.70.)5700+04 
7.33 28956+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

4.0672887+03 DYL 
5.2844908+03 PTHL 

l.4199558+03 DYS 
5.300 1019+03 PTR 
6.5225304+00 DSMP 

-4. 1206562+ 01 VT 

9.024 3092+02 ov 
2.6826405+03 PTH 

-2 .3649775'+03 DZL 
-4 .4677618-01 All 

4.9463057+03 DZS 
-4.4546047-0 1 AZR 

7.4369494-01 RSMP 
5 .2999417+03 SEASV 

-1.4066678+03 
-4.6144151+01 

oz 
AZ 

-2.40b£llib+.J3 
-l.l87't9b .C: + i.Jt. 

- l .2684llO+ iB 
- l .038'tJ.b.c:+ Oc 

b. 023o9b9+0 l 
- 7.1387392+JL 

-2.0984<+3.)+Vj 
-l .369bl,4+J£ 

9o 70 3570l+04 
2 .9006808+0 2 

DXG -7.9168008+04 DYG -2 .7762350+04 OZG -2.098'410+03 
VE 8.3920948+04 PTE - 1.3208499+00 AZE -9.0920046+01 

-6.79655 15+01 DXMP 
1 .5734 180+02 V~P 

-6.7965545+01 DX~E 

9.6699432+04 OXM 
7.3444475+01 LOM 

-2 .21 83 609+07 RAS 

1.4 500856+02 RANS 
-1.2488403+00 INMP S 
- 1 .6181435+02 SLRS 

2.0943947+03 DVMP 
5.2844908+03 PTMP 
l.9373145+03 CVME 

-3.164e578+03 DVM 
2.9018360+02 VM 

-4.1980546+0 1 LOS 

- 1.6183 11 3+02 APFS 
1.65702 81+02 APOS 
9. 7 1203 02+02 PERS 

4.6876008+03 OZMP 
-4.4677548-0 1 AZMP 

1.370 2624+03 OZME 

9.5830962+02 DZM 
3.3210552+0 3 ARGM 
1.7475858+02 OES 

- 5.4025181+01 RPS 
9.9670385+02 TFPS 
1 .9033093+00 MTAS 

-8 .2519791 -0 1 PX -3.4990498-0 1 PY -8. 1768774-01 Pl 
3.31P.0593-0l SXO 0.0000000 SYD 0.0000000 SZO 

FEB. 1971, USNM 

-l .25lJOUtHO::i 
- l.037bl57+0£ 
- l .25U008 +0 :J 

3.077753~+-uol:'. 
8. L27tiUoU+ Ol 

-L .6l7'tJ,;+O! 

9 .469 .7457+-Jo!:'. 
L.O ll U5:5 L+ J2 
3.6000000+- 0o!:'. 

-4.571.L'tUJ-Jl 
o. ooouooo 

USF T I StC 

4 DAYS, 

0 HRS . , 49 MINS •• 60.000 secs. G.M.T. 

4 HRS., 29 MINS •• 59 .999 secs. G.E.T . RAGR • 14 70 2 l 143U648v+OJ 3 

RXYZ 
RDXVZ 

• 2791177991154 11 97+000 
.78936850859497826-001 

.53oll902949541416-001 
-. 76172077252061967+000 

-.24707848340069064-00 1 
-.51224 1509 65964468+000 

SELENOCENTRIC 
XL 9.6126315+02 YL 
RL 9.8252757+02 DECL 

SELENOGRAP HIC 
XS -4.7501 925+02 

AL TS 4 04 034048+01 
LT S -2.232 12 33-01 
LIN l.6582211+02 

TR ALT 4.4792709+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 5.3380582+04 y 
R 2.0967179+ 05 uEc 

GEOGRAPH lC 
XG 5.2242129+04 YG 
ALT 2.0623030+0; LAT 

EARTH-,..CON PLANE 
XMP - 3.5847 683 +02 YM P 
RMP 9.8252759+02 CEMP 
XMf -2.0966979+05 VME 

PLANETARY COORD IN ATES 
XM =.24193 19+04 VM 
RM 2.0931 132+05 DEM 

XSUN 5.68667 12+07 VSUN 

1. 84 64272+02 lL 
-4.9683477+00 RAL 

B.4968848+02 
-7. 7924732+00 

6 .6462484+0 1 
-2. 7993034+01 

8.8553391+00 

ZS 
LON S 

L TE 
LAP 

APAL T 

1. 7824052+05 
2.745 1950+ 0 1 RA 

-1.7857751+05 ZG 
2. 7454529+01 LO~ 

8.8955133+02 ZMP 
-1.2546250+01 RAMP 

8.8955071+02 ZME 

1.78055 88+05 ZM 
2.7529487+0 1 RAM 

-5. 1149212+01 zsu~ 

SE LENOCENTRlC OSCULAT IN G ELEMENTS 
SMAS 9.7174989+02 ECCS 2.5891098-02 lNCS 

VHS -2.2606294+03 RNMPS -7.2149473+00 APMPS 
TA S -l.1669759+02 EAS -1. 15364 26+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l .7613444-01 WY 
QX - 9. 2284653-01 QY 

5 . 3667700- 01 
2.0 168327-01 

****** CSM I MOON REF. /PHASE 12- 57 
MEAN-OF-EPOCH 19 71 

Wl 
QZ 

. 1C0 75000000000J+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER /HR I 

-B.509218 7+01 DXL 
1.0873135+01 VL 

-1. 3321641+02 
l .1920742+02 

-6. 3312420+00 
-3.7980574+08 

5.G l74683+01 

9. be 59655+04 
7. 3327765•0 1 

oxs 
VRS 
LNE 

OR 

DX 
v 

4.5883667+02 DYL 
5.3553940+03 PTHL 

4. 7203558+03 DYS 
5. 3707972+03 PTR 
6.5204747+00 DSMP 

- 1. 2529861+02 VT 

-2. 708C7 8 1+03 UV 
5.1540211+03 PTH 

9.6659654+04 
2.8630662+02 

DXG -7 .8 744062+04 DVG 
VE B.0991309+04 PTE 

-2.1343213+02 DXMP 
1.11 94875+02 VMP 

-2. 1 343040+0 2 DXMf 

Q.6744747+04 OXM 
7.3505668+01 LOM 

-2.2 179476+07 RAS 

l .4560874+02 RANS 
-1.7053906+00 !NMPS 
-1.1402381+02 SLRS 

-8.2519966-0 1 PX 
3.28 14340-01 sxo 

5.0278073+03 OYMP 
5.3553939+03 PTMP 
4.8708818+03 CYME 

-3. 1669147+03 DYM 
2.865 74 52+02 VM 

-4. 1970044+0 1 LOS 

-1.6183045+02 APFS 
l .65 70259+02 APOS 
9. 7109843+02 PERS 

- 3.4253598-01 PY 
0.0000000 svo 

- 4.4276581+03 DZL 
-1.3406549+00 AZL 

2.3254720+03 DZS 
- 1.3368095+00 AZR 

7.4271512-01 RSMP 
5.3693353+03 SEASV 

-3.4760867+03 
- 7.1125943+01 

DZ 
Al 

- 1.8757201+04 DZG 
-3.4521706+00 AZE 

1. 7433737+03 DZMP 
-1.3406541+00 AZMP 
-1.5736572+03 DZME 

9.5 157 139+0 2 DZM 
3.3207407+03 ARGM 
1. 7100881+02 DES 

-5 . 4482743+01 RPS 
9 .9690956+02 TFPS 
l.9030469+00 MTAS 

- 8.1932998- 0l Pl 
0. 0000000 s lO 

-2.977;)(Jb7+03 
- l .2407't£b+-02: 

-L.C75J..208+-U3 
- 1.0LS<tbo b+-0£ 

6.011Jl2b+Ol 
3.6 891 .:!:.l't+:J l 

-2. 67340(.,1+03 
l.Q66C.,H7~+ 02 

-2 . 673Y.:tv7+J.; 
-9.0 331J't.1. S+J l 

-t.Ol70:J2l +02 
-9 .6<1 1 J. bl35+ ::i l 
- t .o l7u :J4:.~+J2 

3.041 0ti64•0£ 
8. L4lv !:S9<t+J l 

-1.6 17 .1.G:.J't>tlil 

9.4659022 • 02 
l .Ollv t: 7b• O.:: 
3 • 6000Ulll.l+U 2 

-4.597'9 71 3-,)l 
0. ooouuoo 

FEB. 1971, HRS.' 4 MINS •• 60.000 secs. G.M.T. USNM USFT I Ste 

4 DAYS, 4 HRS., 44 MINS •• 59.999 secs. G.E.T. RAGR .150781409d>> >ol+) 03 

RXVZ 
ROXVZ 

• 2 079 7464807 834301 +000 
-.622 71359460050807+000 

- .13299094136962633+000 - .13087613942210655+000 
-.64435001042901254+000 -.28609562528865596+000 

SELENOCENTRIC 



XL 
RL 

7.1625086+02 YL 
Q,0220 12 0+02 OECL 

S ELENOG• APHIC 
XS 2 .9663223+02 

ALTS 2.3767075+ 0 1 
LT S -2.2290l22-0l 
LI N l,6582366+02 

TRAL T z. 452 >33 7+01 

GEUCcNH IC 

YS 
LAT S 

LNS 
LAN 

RPA LT 

x 5 ,266633l•04 y 
R 2 .08915Hl+•15 DEC 

GEOG~APH IC 
XG 4.C796426+04 VG 
ALT 2,05 47433+05 LAT 

EARTH-POON PLANE 
XMP 4,2053534+02 YMP 
RM P ~ .6226120+02 OEMP 
XM E -2,089140 l+1 5 YM E 

PLANETA RY COOROINATES 
XM .195008 1+04 YM 
RM . 09 33 055+05 OEM 

XSUN . 68 77 n 77+07 YSU N 

-4.58011Q6+02 ll 
-2,7930862+0 1 RAL 

6, R460l34+02 
- 1.3991326•01 

6.6335928•01 
-2.8 12ll8l+OI 

8.4672264+00 

lS 
LON S 

L TE 
LAP 

APAL T 

1.77736 32•05 l 
2,7460495+0 1 RA 

-1.6063225+05 lG 
2,7463084+0l LO~ 

8,3576423+02 lMP 
- l.35182l9+0l RAMP 

B. 35 76409+02 l ME 

l.7619633+05 lM 
2, 75 39992+01 RAM 

-5,1139678+07 lSUN 

Sf LENOCfN TRIC OSC ULATING ELEMEN TS 
SMAS 9 .7154J25+0; ECCS 2,6059800-02 INCS 

VH S -2.22 81247+0 3 RNMPS -7,3383130+00 APMPS 
TA S -b.q896443+0 1 EAS -6.8500234+01 MAS 

SELF.NOCfN TR!C UNIT VECT ORS 
PIX -l.7fll4725 - ~l .-4Y 
OX - 9 , 2039736-0 1 QY 

5. 3663687-0l 
2.0748519-01 

•+.*** CSM I MOON REF, /PHASE 12- 58 
ME AN-OF-EPOCH 1971 

wz 
oz 

,[ 0 1001000110000 +1 03 HRS. FROM LAUNCH 

RcS HOT COORO I NATES I fR ANU ER/ HR I 

-4.5072073+02 DXL 
-3.25q7 16 3+0 1 VL 

-2. 3265072•02 
7.1334223•01 

-o,3252969+00 
9, 5508776.•0 ! 
5,9123497+01 

DXS 
VRS 
LNE 

OR 

3~0 

-3.619650'•+03 DYL 
5.46768 !Q+03 PTHL 

5.1304916+03 DYS 
5,4627663+03 PTR 
6.5183884+00 CSMP 

-1.3257842•02 vT 

-3,7454165+03 OZL 
- 1, 3804237+00 All 

-1,9250 710+0 3 ozs 
-1.3856007+00 AZR 

7,4173577-01 RSHP 
5.48 11631+03 SEASV 

q. 6338 792+04 
7.3494711+01 

DX -6,7886037+03 DY -2,8005663+ 0 3 OZ 
V 7,4689329+03 PTH - 3,021 7240·+01 Al 

9.6338 790 • 04 
2.8271330•02 

DXG -7.5564912+04 OYG -1,2317895+04 OlG 
VE 7,6574429 +04 PTE - 3 .5356289+00 AlE 

-2.2493204+02 DX"P 
6.32 8%19+01 VMP 

-2, 24 93 31 6+02 OXME 

a.6 7 ~952 1+04 DX~ 
7,3746861+01 LOM 

-2,2 17534 2+07 RAS 

1,4 56 1110+02 RANS 
-l,26 E6714+00 INMPS 
-6,7111009+01 SLRS 

-8.25223C l-Ol PX 
3 .3138880- 01 sxo 

4.6554839+03 OYMP 
5.4676820+03 PTMP 
4,6987135+03 DYME 

-3,\689533+03 DYM 
2.8296545+02 VM 

-4.1 9 5~543+01 LO S 

-1.61 82 794+02 APFS 
1,6570289+02 APOS 
9,7088039+02 PERS 

-3,4905700- 0l PY 
0.0000000 SYD 

-2,4702950+03 DlMP 
-1,3804245+00 AlMP 
- 5.7870169+03 DlME 

9 ,4463015+02 DZM 
3 .3204268+03 ARGM 
l,0725905+02 DES 

-5.407475I+Ol RPS 
9,9665638•02 TFPS 
l, 90243 ll+DO MTAS 

-8. !7 <; 0630-01 pl 
0,0000000 SlO 

-l.6629894•03 
-l .1092119<+JZ 

-1. 8134045•0 2 
-9.229<;459•01 

5 ,9989315•0 I 
7.536>69]+01 

-t.3625479•03 
8. 086j9bU .. 0 l 

-l.362>1ll+ 03 
-8.9311177 .. 0 1 

4·6633265•0 2 
-8.5301436•01 

4.663Ji2b5+UL 

3.0044149+0~ 
8. l54 ~HOt:'.+~H 

-l. 6 16d0bl+ Ol 

9.4622211+0.c'. 
l .Ol lU4t> ~+02 
3.6000000+0£ 

-4.57371«-J 1 
0 .0000000 

FEB. 1971, HR S., 19 MINS., 60 . 000 SECS. G. M.T. USNM USF T I Ste 

4 DAYS, 4 HRS., 59 MINS., i;9.9c;9 SECS. G.t:. T. RAGR .! 5454 1676o0lo43+J03 

RX YZ 
ROXYl 

,357 9 8J385 l0390 124-003 
-.~39 9~~83777601742+000 

-.2 3068 1 9 3558374338•000 -.l500853o7 39813lo8•000 
.145034 8456110<; 066 +000 - , 85499 20432 l 993268-001 

SE LENOCENTRIC 
XL 1.2328'>07+01 YL 
RL 9 . 478~ l0 6+~2 DE:L 

S ~ L ENOGIHPH l C 
XS 8 . 69 l49A0+ 02 

ALT S 9 .30 75278+01 
LT S - 2 . 22590 57- 0 1 
LIN l.t58237l+D2 

TRA LT l .006bl93+0l 

GEOCENTR IC 

YS 
l AT S 

Ll< S 
LAN 

RPAL T 

5 .1481774+04 y 
2 .0844240+J5 DEC 

GEOGRAPH IC 
XG 2 .9e34129+04 YG 
ALT 2 . 0 500 093 +05 LAT 

EAR TH-PCON PLANE 
XMP 9 .15503 79+0 2 YMP 
kMP 4 .4780 106+0 2 DEMP 
XME - 2 . 08 44226+05 YM E 

PLANETA RY COORD INATE S 
XM ~. 1 480~42+04 YM 
R" 2, ) 9 35776+0 5 OEM 

XSLIN S .bS87439+07 Y SUN 

-7,9445342+02 ZL 
-3.3048635+01 RAL 

3.3343 17 9+02 
- 1.0832 328+0 1 

b. 6209372+01 
-2. 82 56549+ 0 1 

6. 50 163 11+00 

1. 7754l33•05 

lS 
LON S 

L TE 
LAP 

APA l T 

2. 7521 346+01 RA 

-l.82431~1+05 ZG 
2,7523944+0 l LON 

2 ,2 691899+02 lMP 
-5.33&3365+00 PAMP 

2,28G l 6 10+02 lME 

1,78 33576+05 lM 
2.7550332+0 1 RAM 

- 5 .ll3014l+07 ZSUN 

SELENOCEN TRIC OSCULAT ING ELEMENTS 
SMAS 9 .7178152•0 2 ~ccs 2.6286576-02 INCS 

VHS -2 . 2039l85+J3 ~NMPS -7,47 0G l 27+00 APMPS 
TAS - 2 . 068 1199+!)1 EAS - 2. 0155635+01 "1AS 

SELENOC EN TRIC UNIT VECTORS 
WX -t.761537€1-rJl WY 
GX - ~ . 2 1 38905-0 1 QY 

5.3663 l 31- 0 l 
2,05 14795- 0 1 

****** CSM I MOON REF. /PHASE 12- :q 

wZ 
QL 

-5,168840l+02 OXL. -5,4 6 3395 3+03 DYL 
-8,9911064+01 VL 5.5 5035 16+03 PTHL 

-1. 761254Q+O< 
2,09 8830 3•01 

-!:>.3l q 3l82+00 
l .549 1644+02 
5.95 9 1446+0 1 

DXS 
VRS 
LNE 

OP 

2,0713 365 +03 DYS 
5.~ 6 521 35 +03 PTR 
6.5 l 62716+00 CSMP 

-5.0 288 158+01 VT 

-4, 9 696 164+02 Dll 
-5. 19127 6 1-0 1 AZL 

- 5. 0672499+03 DlS 
-5, 1774087-01 AlR 

7,407550 8-0 1 RSMP 
5 .Sb49863+03 SEASV 

9.63 l6 867+04 
7.38 293 9 1+01 

OX - 8,6343669+03 OY 4 ,4110437+0 2 Ol 
V 8, 7204406+03 PTH -t .1094590+00 AZ 

g .6 3 16864+04 
2 .7'7 28 771+02 

OXG -7.2045655+04 DYG -9 ,9055532+03 OZG 
VE 7, 3;24888+04 PTE -9.5859332-01 AZE 

-8 ,8! 9038l+Ol OXMP 
1·40 38 778+01 VMP 

-8.8179329+01 ()XME 

o.bti33751+04 DXI-! 
7.3 8'18052+0 1 LOM 

-2.2 l 71207+07 RAS 

l, 456l l3 3+02 RANS 
-l,45J5110+00 INMPS 
-l.9t36672+0 1 SLRS 

1. 3768440+03 DYMP 
5.5 5035 17+03 PTMP 
l. 22 C2289+03 CYME 

-3.1709736+03 OYM 
2.7935637+02 VM 

-4.1 9 4qQ4l+Ol LUS 

-l,61627l4+02 APF S 
l.b 57026 4+02 APOS 
9. 711C999+02 PERS 

-6.2522525-01 PX -3.46427~3-0l PY 
3.30)8560-0 l SXO O.OOOOO CO SYD 

- 5 .2 236786+03 OZMP 
-5.19 12783-0l AlMP 
- 8 . 5400961+03 OZME 

9 .3808601+02 OZM 
3.320 ll35+ 03 ARGM 
1 .6350928+02 DES 

-5,4 23 7601+01 RPS 
9,<;732632+02 TFP S 
1. 903 139 8+00 MTAS 

-8,1849932-0l Pl 
0 .0000000 szo 

8.43044 75+0 2 
-7.990t:'.6 74+01 

8.8 100174• 02 
-B.0824 7b4+ 01 

5 . c;s65!>29+ 0 1 
4. 383.c:077+0.i 

1.139•187•03 
7.7107d63+01 

l. l 39dtd!> +D3 
-8. 84<1b!>Lii.+Ol 

1. 2743183+03 
- 7.6717 .. n·r .... ,i 

l .27tt3i~3+0J 

2.9677394+ U2 
6. 1679S8 j+:J l 

-l.6l6't9!>~+~1 

9 .462Jb7l-tiJ 2 
l.Oll03Sl+ J2 
3. 6000000•02 

-4.583U8c~-Jl 

(l. OOOUVJ iJ 

HEAN- UF-EPU CH 1971 FEB. 1Q7l, HRS,, 34 MI NS., 60.0CO SECS. G, M,T, USNM US fT I Sec 

.l ~ l2 5000010 0000 +0 03 HRS, FROM LAU NCH 4 OA YS , HRS-. 14 MIN S ., 5<1.99'7 SEC.S. G.E.T. PAGR ,15830 1 9433457 24 +00 3 

RESTA RT COPR OINATES I ER ANO ER/HF I 

l'.XYl 
RDX Y l 

SELENOCENTR I C 

-.206~249403Q453238+000 

-,61572l31 16760875 l+O OO 
-.16%1972029071674+000 

• 54 3 ?166 322 3079454+000 

XL -7 .l263~74+J2 YL 
R L ~ . 4~ 1 8923 +0 2 DECL 

-5.8415 (W 3+0 2 LL - 2 .2774710+02 DXL 

SELENOGRAP HIC 
XS ~ . 3 75 805 2+12 

ALTS 10 06 95709+01 
LTS - 2,22 27901-01 
LIN 1, 65 62327+02 

TR ALT l .1454376+01 

GEOC ENH IC 
X 5 . 1l298 C71+ 04 

YS 
LAT S 

LN S 
LAN 

R PALT 

-1.3882914+0 1 RAL 

-4.4656 147+ 02 
-6.30 86 093-02 

o .60828 l6 +0 l 
-2 .6393516+01 
8. 5120392+00 

l . 77 89007+05 

ZS 
LONS 

LH 
LAP 

APA LT 

-1.40 05 797+ 02 VL 

-1.37 64533+00 
-2.8004596•0 1 
-6 . 3133054+00 

1 .51319 20•02 
5.9476898+0 1 

q. 6b 49b9 0+04 

oxs 
v~s 

LNE 
OR 

ox 

-.66129934984374050-001 
.4646674196 5743533•000 

-3. 5 7900,3+03 OYL 
5.~422820+03 PTHL 

-2,4 73 5062+03 DYS 
5.5571660•03 PTR 
6,5141245+00 OSMP 
6.7815353+01 VT 

-6.75 19819•03 OY 

3 .! 575560+03 Oll 
7.0106842-0l All 

-4,7676909+03 OlS 
6,9921073-01 AlR 
7.3977563-01 RSMP 
5.5567521+03 SEASV 

4,0888970•03 Ol 

2.8173449+03 
-5 .e2:l 747U+:Jl 

1. 3571579• 03 
-7 .5 bb.::lb:.H 0 1 

5o9 74l 77U+Ul 
-4.1470!>7!>• 00 

3. 1104509+ 03 

.. 

" 

( 

• 

~ 



• 

c:. 

~ 

~ 

2.0860473+05 DEC 

GEOGRAPHIC 
XG l.9034465+04 VG 
ALT 2.0516328+05 LAT 

EARTH-~CON PLANE 
XMP 7.7692333 +02 VMP 
RMP 9.4918923+02 DEMP 
XME -z,086J402+05 VME 

PLANETARY COORDINATES 
XM ~. 1010707+04 VM 
RM 2,J938094+05 DEM 

XS UN 5.6897800+07 VSUN 

2. 7601222+ 01 RA 

- l.8388165+05 ZG 
2.7603823+01 LON 

-5 . 3433925+02 ZMP 
6.5~04068+00 RAMP 

-5,3434039+ 02 ZME 

1·7847423+05 ZM 
2. 7'60506+01 RAM 

-5. 1120604+07 ZS UN 

SELENOCENTRIC OSCULATIN G ELEMENTS 
SMAS 9 . 7172935+02 ECCS 2.6223794-02 INC S 

VHS -2,2063356+03 RNMPS -7.6057749+00 APMPS 
TAS 2.8514915+01 EAS 2.7805630+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7616034-01 WV 
QX -9,1781223-01 QV 

5. 3663467-01 
2. 1346777-01 

•••••• CSM I MOON REF. /PHA SE 12- 60 
MEAN~OF-EPOCH 1971 

wz 
Ql 

.101500000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANU ER/HR I 

341 

7.4211852+01 8,4842937+03 PTH 

q. 6649688+04 
2.7590991+02 

OXG -7.3688490+04 OVG 
VE 7.4394020+04 PTE 

1 . 0877466•02 OXHP 
-3·4518758+01 VMP 

1 .0877492+02 DXME 

9.6877437+04 OXM 
7,4049240+01 LOM 

-2.21fl07l+07 RAS 

l.4561097+02 RANS 
-8,6 757404-0 l lNMPS 

2.7104748+01 SLRS 

-R,2522165-0 1 PX 
3,3474196-01 sxo 

-3.1230743+03 OVMP 
5.5422820+03 PTMP 

-3.2795338+ 03 CVME 

-3.1729756+03 OVH 
2.7574730+02 VM 

-4, 1938539+01 LOS 

- l.6182661+02 APFS 
l.6570217+02 APOS 
9. 7106105+02 PERS 

- 3. 5579237-01 PV 
0.0000000 svo 

2.2889113+01 Al 

-9.7365989+03 DZG 
2.5424128+00 AZE 

-4.4130002+03 OZMP 
7.0108852-0 1 AZMP 

-7.7291121+03 OZME 

9.3133903~02 DZM 
3.3198008+03 ARGM 
1.5975952+02 DES 

-5.36537 17+01 RPS 
9.9721178+02 TFPS 
1.9029866+00 MTAS 

-8 .1636678-01 Pl 
0.0000000 SlO 

7.6801575+01 

3 .110467 5+\)3 
- 8.8624140+01 

l.220l340+u3 
- 7,727tl3H+Jl 

l.2201339+ u.l 

2.93lOb0j+ ;Jt 
8.!81403>tJI 

- l .6l6l1Ht+ J l 

9,4624b9 2+(Jl 
l.Oll067t:+U2 
3 ,600000 CHV 2 

- 4.5492531 -~I 

0 .ooouooo 

FEB. 197!, HRS . , 49 MINS., 60.000 SECS. G.M.T. USNM USFT I St• 

4 DAYS t HRS. , 29 MINS., 59.999 secs. G.E.T. RAGR ,1620t2210utlobU5+003 

RXVl 
RDXV Z 

-.2 72912670 50 162928•000 
.11335697821435407+000 

.8133006812204890 1-002 
, 79 1104252285 79015 +000 

,63547182944916980-001 
,49023007E3805106l+OOO 

SELENOCENTR I C 
XL -9 .3989 3 10+02 VL 
RL 9.6544283+02 OECL 

SELENOGRAPHIC 
XS 2.2780295+02 

ALTS 2.6949313+01 
LT S -2 . 2196807-0 1 
LIN 1.6582400+02 

TRALT 2,7707970+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 4.9600682+04 y 
2.0930465+05 DEC 

GEOGRAPHIC 
XG 7.8285335+03 VG 
ALT 2.0586320+05 LAT 

EARTH-~CON PLANE 
XMP 1.0166285+02 VMP 
RMP 9.6544263+02 OEMP 
XME -2.0930245+05 VME 

PLANETARY COORDINATES 
XM 5.0540575+04 VM 
RM 2.0940411+05 DEM 

XSUN 5.6908159+07 VSUN 

2,8009535+0 1 ZL 
1 . 31 02035+01 RAL 

-9.2133691+02 
l .0563247+01 
6. 59 5b263+0 I 

-2. 8528068+01 
H.4685593+00 

ZS 
LONS 

L TF 
LAP 

APAL T 

1 . 7863969+05 l 
2.7652345+01 RA 

- 1.8523250+05 ZG 
2, 765494 1+01 LO N 

-G.3167490+02 ZMP 
1.38 9 1634+01 RAMP 

-9.D67482+02 ZME 

1.7861168+05 ZM 
2. 7570 515+0 1 RAM 

-5. 11110 65+07 ZSUN 

SELENOCENTRIC OSCULAT I NG ELEMENTS 
SMAS 9,7152686+02 ECCS 2,6065599-02 INC S 

VHS -2.2333 481+0 3 RNMPS - 7.7362646+00 APMPS 
TA S 7.7553054+01 EAS 7.6098540+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,7616175-01 WV 
QX -9.1927429-01 QV 

5. 3661982-01 
2 .1009793-01 

•••••• CSM I MOON REF. / PHASE 12- 6 1 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.101150000000000+001 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

2,1885227+02 DXL 
1.7629305+02 Vl 

1.7698574+02 
-7.6 112004+01 
-6,3072591+00 
-5.9533235+01 

5.9115402+01 

OXS 
VRS 
LNE 

OR 

6.5891066+02 DVL 
5,4497674+03 PTHL 

-5,2380656+03 DYS 
5.4649017+03 PTR 
6.5119460+00 OSMP 
l.3789349+02 VT 

9. 7139433+04 
7 .44822 76+01 

ox -2.5160486+03 ov 
V 6.8328505+03 PTH 

9. 7139431•04 
2. 7 242007+02 

OXG -7.7977560+04 DVG 
VE 7.8444437+04 PT E 

2.3178962+02 OXMP 
-8~3 7 726 14+01 VMP 

2.3 179015+02 OXME 

9.6920581+04 DXM 
7,4200425+01 LOM 

-2.2102935+0 7 RAS 

l .45oll92+02 RANS 
-1.1003 751+00 iNMPS 

7.4648833+01 ~LRS 

-5.40018 47+ 03 DVMP 
5.4497673+03 PTMP 

-5,5564884+03 DVME 

-3.1749592+ 03 DVH 
2.7213821+02 VM 

-4, 1928039+01 LOS 

-1.618260 1+02 APFS 
1.65 70246+02 APOS 
9. 7086675+02 PERS 

4.5984556+03 DZL 
1.4498894+00 All 

-1.2648163+03 OZS 
1.4458730+00 AZR 
7.38795 71-0 1 RSMP 
5,4631617+03 SEASV 

2.84Y50Lb+U3 
-s. 7<1l 7 d74+~1 

9.099 7d0 '/+ (u 
-&,05 1H40~+u l 

5 .9t>ld\J1.tU+ Ol 
- s .oqo,,1&.,+ J 1 

5.5230447+03 DZ 3 .139000 5+0> 
5.4669571+01 Al 8.092805U+Ol 

-7,9483788+03 DZG 3. 1380881+03 
4.0750299+00 AZE -8.954J9li+o1 

-b.4550505+02 OZMP 
1 .4498894+00 AZMP 

-3.9613118+03 OZME 

9.2458914+02 DZM 
3.3(94887+03 ARGM 
1.5600975+02 DES 

-5.3889785+01 RPS 
9.9685028+02 TFPS 
l.9023918+00 HTAS 

3.4627!15+0£ 
-8.658J593+vl 

3 .48271I3+U 2 

2 . 894377 .H0.2. 
B. 194tj4!J2 .. Vl 

-l .615H707 .. Vi 

Q.462034't .. OL 
1.0110552•:... L 
3.600000u+O.:: 

- 8.2523101-01 PX -3 .5199683-01 PY -8.1725026-01 PZ -4.562895&-0l. 
o.ooououo 3.3285671-01 SXO 0.00000 00 SVO 0.00000 00 SlO 

FEB. 1971, HRS., 4 Ml NS., 60.000 SECS. G.M.T. USNM USFT I 5cL 

4 DAYS , HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR . 165822476ti318b b .. JUJ 

RXVZ 
RDXYZ 

-.15992284404908457+000 
.73296944301938927+000 

. 1818 5 5622 52 54907 8+000 

.522 5317 3852 894748•000 
.15237776060642266+000 
.18317991718733167+000 

SELENOCENTRIC 
XL -5.5076365+02 VL 
RL 9,8538493+02 OECL 

SELENOGRAPH I C 
XS -5.3709055+02 

ALTS 4.6891404+01 
LTS -2.2165683-0 1 
LIN 1. 6582590+02 

TRAL T 4. 7650078+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

R PAL T 

x 4.9519388+04 y 
R 2.1007441+05 DEC 

GEOGRAPHIC 
XG -4.0774501+03 VG 
ALT 2.0663296+05 LAT 

EARTH-MOON PLANE 
XMP -6.4584302+02 VMP 
RHP 9,8538493+02 OEMP 
XHE -2.1007309+05 VME 

PLANEURY COORDINATES 

6.2629866+02 
3.2178742+01 

-7.90449213+02 
l.4110101+01 
6.5829709+01 

-2.8635855+01 
8. 8147583+00 

1. 7937443+05 
2.7649659+01 

lL 
RAL 

ZS 
LONS 

l TE 
LAP 

APAL T 

l 
RA 

-1,8603959+05 ZG 
2,7652246+01 LON 

- 7.1593771+02 ZMP 
1•1902498+01 RAMP 

-7. 1593801+02 ZME 

5,2477888+02 
1.31 32 822+02 

2.4022307+02 
-l.2• 19513+02 
-6.30 11786+00 
3. 7 980574+08 
5.9160690+01 

9. 7487960+04 
7.4566918+01 

OXL 
Vl 

DXS 
VR S 
LNE 

DR 

DX 
v 

9. 74 87960+04 OXG 
2.6874444+02 VE 

2.0323256+02 OXMP 
-l.3205342+02 VMP 

2.0323319+02 OXME 

4.2605351+03 OVL 
5.3395904+03 PTHL 

-4.5077031+03 ovs 
5.3550383+03 PTR 
6.5097376+00 DSMP 
l.1619072+02 VT 

1.0836105+03 ov 
4,3175750+03 PTH 

-8.25 11801+04 OVG 
8.2554720+04 PTE 

-4.1 039786+03 OYMP 
5.3395903+03 PTHP 

-4.2601260+03 CVHE 

3.0373228+03 DZL 
1.2468682+00 All 

2.8893113+03 DZS 
l .2432703+00 AZR 
7.3781583- 01 RSMP 
5.3537775+03 SEASV 

3.9551592+03 
8.0577867+01 

Dl 
Al 

-2.2934090+03 OZG 
2.9574083+00 ALE 

3.3431376+03 OZMP 
l.2468676+00 AZMP 
2.7635312+01 OZME 

l.0647700+03 
-7.71 75719 +0 1 

-9.4487499+ 0 1 
-~. l35 :d.2.~+0l 

5.9494339 .. .)l 
-7.2932lb3+0l 

1 .35 0~ 399+03 
l. 793~J07+Cu 

1. 350b582 .. 03 
-9.049!290•ul 

-7 .Ol4382.H02 
-9. 798 l5•o+O l 
- 7 . Ol43b 2c+O; 



XM 
RM 

XS UN 

5.007 0 15 1+04 YM 
2.0942725+05 OEM 
5.6918 516+07 YSUN 

l . 78748 13+05 ZM 
2. 75803 57+0 1 RAM 

-5. 1101 524+07 ZSUN 

SE LEN OCENTP ! C OSC UL ATING ELEMENTS 
SMAS 9.7 17 226 1+02 ECCS 2.5905514-02 INCS 

VH S -2. 2053827+03 RNMPS - 7.841 0 7 81+00 APMPS 
TAS l . 24lnA4 l +02 EAS 1.2287023+02 MAS 

SELENOCENTH!C UNIT VEC TO RS 
WX - l .7023657-0 1 WY 
Qx - 9 .1714997-01 QY 

+••••• (SM 

5. 36 523 13- 01 
2 . 1495 7 92-0 1 

wz 
Ql 

9.6963182+04 DXM 
7.4351607+01 LOM 

-2.2 158798+0 7 RAS 

1 .4561668+0 2 RANS 
-7.29 53079-01 INMPS 

1 .2162358~02 SLRS 

-8.252 779 1-01 PX 
3.35 &0241-01 sxo 

3~2 

-3.17 69246+ 0 3 DYM 
2.6852913+02 VM 

-4 .1917537+ 01 LOS 

-1.6181573+02 APF S 
1.657007 0+0 2 APOS 
9.7107045+02 PERS 

- 3.5 745846-0 1 PY 
0.0000000 SYO 

9.1783647+02 OZM 
3.3191772+03 ARGH 
1. 5225998+0 2 DES 

-5 .3539112+01 RPS 
9.9689557+02 TFPS 
1. 9029668+00 MTAS 

-8.1604902-01. PZ 
o.t•ooooo o. s zo 

2.8576908+02 
0.2 08.<801+01 

- 1 .n555b l+Ol 

9.4654964+02 
l .OlltJ709+02 
3.bOOUOOO+Ui!. 

-4.54ltht7J.-(J1 
o.ooouoo u 

I MOON RFF. / PHASE 12- 62 
MEAN-OF-EPUCH 197 1 FF.B. 197 1, HRS., 19 MINS., 60.000 SECS. G.M.T • USN M USFT I StC 

• 102oooooooocooo+J03 HRS. FPOM LAU NCH 4 DA YS , HRS •• 59 MINS •• 59.999 se c s. G.E.T. RAGR .l69582743>749b6+00• 

RES TART COORD INA TES ( ER ANO ER/HR I 

kXY L 
RUXYZ 

.53207562124984139-001 

.~7911409544421273+000 
.24348552974007645•000 

-.52971 09 13 75031659-001 
.14690649949256799+000 

-.222 34430655 238620+000 

StL ENOCENTR!C 
XL . l.A324331+0 2 YL 
h. L 9.q634q47+ ·)2 OEC L 

SELEN CCRAPH IC 
XS - 9 .705 3733+0 2 

ALT S 5.78559 33+0 1 
LT S -2.2134560- 0 1 
LIN l.6 5 8213(H02 

TR ALT ? .86 14609+() 1 

GEOC ENTRIC 

vs 
LATS 

LNS 
LAN 

FPALT 

x 4 . 9 782682+04 y 
2.1044426+ 0 5 DEC 

GEOGR APHIC 
XG -l .6465591+ 0 4 YG 
ALT 2 . 1)7Ql)280+ 0 5 li\T 

EAR TH--fON PLANE 
XMP - ~ . q38 855 6+ 02 YMP 
RM P G. ~634947+02 Ll EM P 
xMr - 2 .104442 5 +')5 YME 

PLAN ETA PY COORD I NA TES 
XM 4 . q5994 3C'H 0 4 VI-\ 
RM ?. 0945037+ 0 5 DEM 

XS UN 5 . 6928!70+ 07 YSUN 

8 .3854 798+02 ZL 
3 .051 6 728+0 1 RAL 

-1. 6422 559•02 
6·9072872+00 
6.5703 156+01 

-2.8737550+0 1 
9. 14 0 1672+00 

ZS 
LONS 

LTE 
LAP 

APAL T 

1 .7972213+05 
2.7604049+0 1 RA 

- 1. 85 761 25+05 ZG 
2.7606628 +0 1 LON 

-5 . 10 27 308+0 1 IM P 
2. 75 894 26 +00 PAMP 

- 5 . l 0279Q2+0 1 ZME 

1.7888358+0 5 ZM 
2.75900 34+01 RAM 

-5.109 1q81+07 ZSUN 

SELEN OCENTk !C OSCULATING ELEMENTS 
S>,. S 9 .718158 3+ 02 Ec .: s 2.5664 101-02 I NCS 

VHS - 2 . 283 0 90 2+ 03 RNMPS -7.9527035+00 APMPS 
TAS t. 69 8 94 6 1+ ')2 EAS 1.6963324+02 MAS 

SELENOCENTP ! C UN I T VECTOR S 
WX -I. 764·) 171 - 0l WY 
OX - q .1 971309-01 QY 

****** CSt<I 

5 .364753 1-01 
2 . 0891032-0 1 

Wl 
oz 

5.0593622+02 DXL 
7.767324 1+01 Vt 

1 .5427080+02 
- 1.70 39590+02 
-o.29 50647+00 
-8.587760 7+00 
5.902 1713+0 1 

oxs 
VRS 
LNE 

OF 

5.1100308+03 DYL 
5.27992 18+03 PTHL 

- 1 .045 7529+03 DYS 
5.2955456+03 PTR 
6.5074982+00 OSMP 
2.430 1634+ 01 VT 

9. 7 5 11174+04 
7.4517370+01 

OX 1.9 311593+0 3 DY 
V 2.2614036+03 PTH 

9 .7 511172 +04 
2.64 '1 3463+02 

DXG -0.40968 62+04 OYG 
VE 8.4342547+04 PTE 

4.7 9~83 ll+Ol DXMP 
-l . 77 J6094+02 VMP 

4 . 79 60319+01 DXME 

9 . 7005237+04 OXM 
7.450 2 766 +0 1 LOM 

-2.21 54660+0 7 RAS 

l.45 61625+02 RANS 
- l . l 2 6 2b9l+OO IN MPS 

1,0936864+02 SLRS 

- B.25 27371-0 1 PX 
3.3239 177-0 1 sxo 

- 3.4854924+02 OYMP 
5.2799217+03 PTMP 

- 5. 045 4034+02 DYME 

-3. 17 8e7 15+03 DYM 
2.6492004+02 VM 

-4. l 90 70 3e+O I LO S 

-l.6179830+02 APFS 
l. 6~6 9 2 58 +02 APOS 
9.71 17 570+02 PERS 

-3.5072817-01 PY 
0.0000000 SYD 

-3.0790532 +0 2 OZL 
2.6468946-01 AZL 

5.09436 13+0 3 ozs 
<·6390909-0 l AZR 
7.3683567-01 RSMP 
5.2954894+03 SE ASV 

6.0317574+0 2 oz 
1. 2872835 +01 AZ 

6.3530994+03 DZG 
3.422 1069- 01 AZE 

5. 11 08920+03 DZMP 
2.6468932- 01 AZMP 
1 .7956938+ 0 3 OZME 

9.1 108 107+02 OZM 
3 . 3188602+03 ARGM 
1. 485 10 22+02 DES 

-5.3943538 +01 RPS 
9. 9 675659+ 0 2 TFP S 
l . 9032406+00 MTAS 

- 8 .1764951-01 PZ 
0.0000010 s zo 

-1. 2924l l 8+03 
- l .06b703ts+ 0£ 

-9.9834255+0.£ 
- l .Ol043i:::7+02 

5.937006 3+0 1 
-3.347&o60+0l 

- 1. 0103 2! 7+ 03 
-1. 29 5<ti .2i+0£ 

- 1. 010 3480+03 
-9 . 095 J55o+ Ol 

- 1. 2 780204+03 
- l .040<t434+ 0 l 
- l .27&o2,CJ4+0:; 

2 .821001'++..)2 
e.22 17 ,ji++O l 

- l .6 15.e456+0! 

9.468 750,+0£ 
1. 0110458+02 
3 • 600 0000+U2 

-4 . 565~1£J-:J l 

O.OOOllu OO 

I MOON REF. /PHASE 12- 63 
MEAN-OF-EPOCH 19 71 FEB. 1971, HRS., 34 Ml NS • • 60 . COO StlS. G.M. T. USNM USF T I Ste 

.102 25 0 000000000+003 HRS. FROM LAUNCH 4 DAYS, 6 HRS., 14 MINS., 59 . 9Ci9 SECS. G.E.T. RAGR . 173343010318049+00 3 

RESTART COO RDINA TES ( ER ANO ER/HR I 

QXYl 
ROXYZ 

.2345421590102 7 68 1+000 
. 493092092345771 q4+000 

. 15656549281622960+000 
-.59126657289387343+000 

• 52930595187786636-001 
-.4890269696375 1894+000 

SELENOCENTR I C 
XL 8.0774760+02 YL 
RL 9.919 1&74+02 OE: L 

SE LENOCRAPH ! C 
XS - 8 . 1676786+02 

ALT S 5 -34232 1 l+ Ol 
LTS - 2 .2103423-01 
LIN J. 6 58 1 74~+02 

TRALT 5.4 l 8 1R85+0 l 

GEOCENTR I C 

vs 
LATS 

LNS 
LAN 

RPALT 

4. 9 '136 1 85+04 y 
2. l 02 1 508+05 OEC 

G EOGRA PH IC 
XG -2.8783512+0 4 VG 
ALT 2 . 0 6773 6 2+0 5 LAT 

EARTH-•CON PLAN E 
XMt> -7.4058907+02 YMP 
RMP Q.9 19 1675+02 OEMP 
XME -2.102 1 405+05 YME 

PLAN ETA RY COORDINATES 
XM 4.9 12 9437+04 YM 
RM 2.0947346+05 OEM 

XSUN 5.09 39223+07 YSUN 

5 .460890 1+0 2 IL 
1. 05697 17+01 RAL 

5.6229403+02 
- 1.43 20203+00 

6 . 55 766 03+01 
-2.896798~+0 1 

q . 0931625•00 

z s 
LON S 

LT E 
LAP 

APA LT 

1.1q56412+05 z 
2. 754 9948+0 1 PA 

- l. 84 14235+05 ZG 
2 .7 552527+0 1 LON 

o .4560030 +0 2 ZMP 
-7.~085 726+00 RAMP 
6. 45 59924+02 ZME 

1.7901803+05 ZM 
2.7599545+0 1 RAM 

-5. 1082438+07 ZSUN 

SEL ENOC ENTR!C OSC UL ATIN G ELEMEN TS 
SMAS 9 .7183442+02 ECCS 2.57311 07-02 JNC S 

VHS - 2.2757664 +0 3 RNMPS -8. 0 883505+00 APMPS 
TAS -1.4429 579+02 EAS -l.4342608+02 MAS 

1. 8228945 +0 2 OXL 
3.4061205+01 VL 

-2 .47e8859+0I 
1.4 545500+ 02 

-b.2 96 9 17 2+00 
2.7631554 +01 
5.91 05904 +0 1 

oxs 
VF S 
LNE 

OR 

2.8661988+03 u YL 
5.304 1257+03 PTHL 

3.0193036+03 DYS 
5.3 19 6786+ 03 PTR 
6 . 5052291 +00 DSMP 

-8.13 40844+01 VT 

-3.4 368 58 1+03 OZL 
-8.7868 760-0 l AZL 

4.1853441+03 ozs 
-8. 7611849-01 AZR 

7.3585596-01 RSMP 
5.31905 66 +0 3 SE ASV 

9.7229 040 +0 4 
7 .44 58926+0 I 

OX -3.1460137+02 DY -2.5325352+03 OZ 
V 3.6209647+03 PTH - 7.111 8772+01 AZ 

<;. 7 229039+04 
2.bl11592•02 

DXG -8. 157 0404+ 04 DYG l . "305233 +04 DZG 
VE 8.3033608+04 PTE -2.3648395+ 00 AZE 

- 1.3648055+ 02 OXMP 
1 .3 89 2007+02 VMP 

- 1. 364787 6+02 OXME 

9.7046 751+04 OXM 
7.4 653Q6 0+01 LOM 

-2.2 15052 2+07 RA S 

1•4 561339+0 2 RANS 
- 1.8824531+00 JNMPS 
- 1 .4254 762+0 2 SLRS 

3 .5840394+03 DYMP 
5.3041257+03 PTMP 
3.42 82050+03 DYHE 

-3 .1808002+ 03 DYM 
2.6131095+02 VM 

-4. 18%539+0 1 LOS 

-1. 6179261+02 APF S 
1.6568828+02 APOS 
9. 7119091 +0 2 PER S 

3.7585119+03 OZHP 
-8. 786 8644-01 AZMP 

4.4361689+02 OZME 

9.0432289+02 DZH 
3.3165559+03 ARGM 
1 .4476045+0 2 DES 

-5.4693841+01 RPS 
9.9684078+02 TFPS 
1 .903 29 52+00 HTAS 

SE LENOCE NTR!C UNIT VECTOHS 
WX - 1 .7646784-0 l WY 
QX - < .2424157-01 QY 

5.3649685-0 1 WZ -8.252455 7-01 PX 
l.9807811-01 Ql 3.2640854-01 sxo 

-3.3858024-01 PY -8.2032686-01 PZ 
0 .0 000000 SYD 0 . 0000000 SlO 

-2.B4 7 il9i,+ 03 
- 1. 22907 96+0, 

- l .290ol .C. 7+03 
- 1. 040o~43+U, 

5.c;z47Vlo+Ul 
l .Ol 2J91.t,+Ul 

-2.56676 69+03 
- l.61 3126U+ 0i::: 

-2.568tjl60+03 
-9.0760477+ 01 

-1.077%10+03 
-1.Cl9ooJ.J+ Oc! 
- 1.0779010+ 0 3 

2. 7643087+0 2 
8.2351578+01 

- l . 6l49JZ'7+ Vl 

9.468ll::I04+:>i::: 
1.0300364+02 
3.6000000•02 

-4.6089827-0l 
o. ooouoou 

' 

( 

L,, 
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•••••• C SM I MOON REF, /PHASE 1 2- 64 
MEAN- OF-EPOCH 1971 

·102500000000000•003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR J 

3~3 

FEB. 19 71, HRS,, 49 MINS,, 60,000 SECS. G.M,T, USNM USFT I Ste 

4 DAYS, 6 HRS,, 29 MJNS,, 59,999 SECS. G.E.T. RAGR .l771032770blL3D+JU3 

RXYZ 
RDXVZ 

.27 25303 15103 27083+000 
-.2 12175 25555220902+000 

-.22436724 108 479436-001 -.72860023D40 131074-001 
-. 7782077 22 98241421+000 -. 460 5102144 71960l6•0DO 

SELENOCENTRIC 
XL 9,3857b29+02 YL 
RL 9 ,7460739+0 2 OEC L 

SELENCCR APHIC 
xs -l.b4297b0+02 

ALT S 3,6 ll3 R42+01 
LTS -2 . 207 2 300-01 
L JN 1.6581904+0 2 

TRA L T 3,68 72~ 28+ 01 

GEOCENTQ IC 

YS 
LATS 

LNS 
LAN 

RPA LT 

x 4 . 9595 7 2 8+04 y 
2.0~53442 + 05 DEC 

GEOGRAPHIC 
xG -4,048269 5+0 4 YG 
ALT 2.0609295+·15 LAT 

EA RTH-M OON PLANE 
XMP -3.5 626 20 1+01 YMP 
RMP q• 7460737+02 OEMP 
XME -2 ,095 3216+05 VME 

PLANETARY COORDINATE S 
XM 4. 865715 2+04 Y• 
RM 2,0949653+05 DEM 

XS UN 5 ,6949575 +07 YS UN 

-7,7270587+0 1 ZL 
-1.4919562+0 1 RAL 

9,42 0 6951+0 2 
- 1.1126245+01 
6, 54500 50 +01 

-2 .9000810• 0 1 
8,5553970•00 

ZS 
LONS 

LT E 
LAP 

APAL T 

1.790742 1+05 z 
2.7526073+01 RA 

- 1,8135175+0 5 ZG 
2.7528658+0 1 LO N 

9 ,4462971+0 2 ZMP 
- 1 ,4086269+01 RAMP 

9,4462897+02 ZME 

1,7915148+05 ZM 
2 . 76088'11+01 RAM 

-5, 10 728 9 1+ 07 ZSUN 

SELEN DCEN TRIC OSCULAT IN G ELEMENTS 
SMAS 9, 716416 6+02 ECCS 2.609 1301-02 I NCS 

VHS -2.24 79856+03 RNMPS -8. 21~61 1 6+00 APM PS 
TAS -9 .8 200844+0 1 EAS -9,6718 132+01 MAS 

SE LENOCENTR I C UNIT VEC TOAS 
WX -l. 7646 540-J l WY 
QX -9,24 14793-0 1 QY 

5.3b46887-0I 
1 .983 1827-01 

•••••• CSM I MOON REF. /PHASE 12- 65 
MEA N-OF-EPOC H 1971 

Wl 
QZ 

-2, 5092508+02 DXL 
-4,7064012+00 VL 

- 1 . 88 071 39+02 
9,9892926 +01 

-6.2827359+00 
-6,66 171 65+0 1 

5.9258163+01 

DXS 
URS 
LN E 

DR 

- 1,2 333 1 21+0 3 DYL 
5 ,39892 10+03 PTHL 

5.31Q9227+03 DYS 
5.4 141984+03 PTR 
6 , 5029287+0D DSMP 

- 1,3989832+02 VT 

-4.523 49 18+03 DZL 
- 1,4848300+00 AZL 

6,2583673+02 DZ S 
- 1,4806394 +0 0 AZR 

7,3487598-0I RSM P 
5,4123906+03 SEASV 

9.6836 79~ +04 

7,4 519593+0 1 
DX -4 . 4 160226+03 DY -3 ,6259298+0 3 DZ 
V 6 , 1982626+ 0 3 PTH -5,796D988+0l AZ 

9.6636794+04 
2.5 7'.16 32•D2 

DXG - 7 .6 12593 7+04 DYG 2 .t78D419+04 DZG 
VE 7.92 16944+04 PTE -3. 8030227+00 AZE 

-2, 37 2024 7+02 DXMP 
9.2 1 59 85b+OI VMP 

-2 , 3720200 +0 2 DXME 

9. 7 087721+0 4 OXM 
7, 4805 130+0 1 LOM 

-2.2146382+0 7 RAS 

l.4 56 15 29+0 2 RANS 
-1,8593380+00 I NMPS 
-9 .52 J3 475+01 SLRS 

-8.2526428-01 
3.2052778-0 1 

PX 
sxo . 

5,3q52448+03 DYMP 
5,3989210+03 PTMP 
5,2395674+D3 CYME 

-~. 1 82 71 05+03 OYH 
2.5770185+02 VM 

-4. 1886038+ 01 LOS 

- l .6 17 9196+02 APFS 
1,65689 11 +02 APOS 
9, 70980 16+02 PERS 

-3,38 8369 7-01 PY 
0,0000000 SYD 

9. 17 3D406+0 0 DZMP 
- 1 . 484 8298+00 AZMP 
-3 .3054193+03 DZME 

B.9 7 56203+02 DZH 
3.3 182461 +03 ARGM 
l. 4 I OID 68+02 DES 

-5·4677051+01 RPS 
9,9699304+02 TFP S 
1.9027290+00 MTAS 

-8 . 2028712-01 Pl 
O.DOOOO OO szo 

-2.6 7 6cd00t-OJ 
- 1 .2 l3 4440t-UL. 

- 7. 875bb 7 7•Ut 
-9.882J.247t-..il 

5, 912H97+J l 
5 .40 8d1:1 :,2•Jl 

-2.402u4H7+u,j 
8 . 9 46~46U+ u l 

-2 .4 04U3t1.H J~ 
-8. 99 T/ 88l+J I 

-1•9811~0!> ~+JL 
-9.2551500•Jl 
- 1 .9899057+0< 

2.747ol,,l+J~ 
e.24&:>U~b+Ol 

-l .6l4t.i.:::U.h0l 

9e462':HJ.:.1:1+)£. 
l . 030;)334+:J2 
j.6000UOU+ O.c: 

-t...60 7U Oi'b-Ul 
o. 00001)00 

FEB, 1971, HRS . r 4 MINS., 6D.OOD SECS, G.M, T. USNM USFT I Sec 

, 102 7500000 0000 0+003 HRS . FROM LAUNCH 4 DAYS , 6 HRS ., 44 MI NS., 59.9<i9 SECS. G.E.T. RAGR .180863543b04<ll•OO> 

RES TART COORD IN ATES ( ER AND ER/HR l 

RXYZ 
RDXYZ 

. 13b 74 54 765029 lvl 6+ooo 
-.8 1643 700933 047 589+0 00 

-.18784879995550064+000 -.1513468828290012 1•000 
-.4641946402 77020 09+000 -. 127 14 125953759 108+000 

SELENOCEN TR IC 
XL 4,7094233+02 YL 
RL 9,5498466+02 DEC L 

SELENCGRAPH IC 
XS 5 . 8842205+02 

ALT S 1, 649 11 32+0 1 
LT S -2.2041164-01 
LIN 1,6581 9 72+02 

TRAL T I . 7249802+0 1 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPA LT 

x 4.8656530+04 y 
µ 2,0883373+05 DE C 

GED GR APH IC 
XG - 5. 1 343260+04 YG 
ALT 2,053922 7+05 LAT 

EARTH - ~ OON PLAN E 
XMP 6,8b90J29+02 YMP 
RMP 9 . 54984 6 6+02 OEMP 
XME -2.08 83268+ 05 YM E 

PLANETARY COORD IN ATES 
XM 4.8 1 85587+14 VM 
RM 2,J951958+05 DEM 

XSUN 5,0959924+07 YSUN 

-6 .4693878+02 ZL 
-3.3079204+01 RAL 

7. lb007 60+0 2 
- 1 . 396 1497•01 

6.5323499+01 
-2.9130695+DI 

8,445266 7+00 

lS 
LONS 

LTE 
LAP 

APA L T 

1 . 7863699+05 
2.755514 1+01 RA 

-1.778 833 9+0 5 ZG 
2. 75 577 37+01 LO~ 

6.3679699+02 ZMP 
-l.12405 61+ 0 1 ~AMP 

6, 3679578+02 ZME 

1,7 928393+05 ZM 
2.7618070+0 1 RA M 

- 5 ,1063344+07 ZS UN 

SELENOC ENTklC OSC ULATING ELtMEN TS 
SMAS 9, 7159058+02 EC CS 2.6 153432-02 ! NCS 

VHS -2,2 161 378+03 RNMPS -B.3 419932+0D APMPS 
TA S -5, 0337660+01 EAS - 4,9193412+Dl MAS 

SELENOCEN TPI C UNIT VE CTORS 
WX - 1 ,7648245-0 1 WY 
QX -9.2333999-01 QY 

****** CSM 

5. 3644237-01 
2.0026161-0 1 

WZ 
QZ 

-5.2 12286 1+02 DXL 
-5, 3947066+01 VL 

-2 . 30'-0896+ 02 
5.0586 300+DI 

-6. 27'52 1 7+00 
2 .05 90 16D+DI 
5.9266121•0 1 

DXS 
VRS 
LNE 

Df 

-4 , 74 57074+03 DYL 
5.5089324+03 PTHL 

4.2324671+03 DYS 
5,5239039+03 PTR 
6,5005979+00 r.S MP 

-l,090 71 03+ 0 2 VT 

-2.698 2264+03 DZL 
- l.1 344 7D 2+ 00 AZL 

-3.5 40 D71 4+03 DZS 
- 1 . 1 313947+00 AZR 

7 ,3389585-01 RSM P 
5.5228269+03 SEASV 

9. 6606918+04 
7.47 03 584•01 

DX -7.9303099+03 DY - l .~ 07427 9+03 DZ 
V 8.14712lD+03 PTH -2,6303864+01 AZ 

q.66C69 1 4+04 
2. 5 390004•02 

DXG -7,0859445+04 DYG 2.4436739+04 DZG 
VE 7,49 5b2 17+0 4 PTE -2.76C6578+00 AlE 

- l .86 15 3q7+02 DXMP 
4,2832328+0 1 VMP 

- 1.8615271+02 DXM[ 

9.7 12 8 1 46+04 OXM 
7 .49~6294+0 1 LOM 

-2,2142243+07 RAS 

1 . 45 61607+02 RANS 
-l.7 1 ; 7665+00 INMPS 
-4.8059 182+01 SLRS 

-8.2527786-0l PX 
3.2762555-01 SXO 

3. 7 428692+03 OYMP 
5,5089324+03 PTMP 
3.5873490+03 CYME 

- 3.1 846025+03 DYM 
2,5409275+02 VM 

-4.!875540+0 1 LO S 

- 1. 6178948+02 APFS 
l.6 5 68881+02 APOS 
9, 7092596+0 2 PERS 

-3,4102370-01 PY 
O.OCOOOOO SYD 

-3 . 9499 74 5+03 DlMP 
- l .1344713+00 AZMP 
- 7 .2 6 4264 6 +03 OlME 

8.9079855+02 DZM 
3 . 3179369+03 ARGM 
1 .3 726091+0 2 DES 

-5,4539000+0 1 RPS 
9, 9 700100+02 TFP S 
1 .9 025 789+00 MTAS 

-8.1983221-01 PZ 
O.OOO DOOO szo 

- 7. 390346 1 + Ot 
-9.9961t> l 7 ~Hul 

2.6005964 +0 -'. 
-8. 750U44b+,)l 

S.B999805t-OJ. 
6.996VlJ49t- Ll l 

-4.674't3llJ+ J£. 
7. 930u 3 51 .. ,d 

-4.l 794i!2•Ut 
-8.&96tJ.£,jt-vJ. 

8. 584ots6o + (u 

-e.L0&4o3b•Jl 
ti.584<>U64 +0.:. 

2. 7 10915£.+J.£ 
8.2620lt>b+0l 

-l .6143~75•01 

9.46lbJl~+O.c:'. 
l .030u3'19t-..oL. 
3. 600000 0+ 0.£ 

-4. 599 76('3-Jl 
fl. OOOUUJJ 

I MOON REF. /PHASE 12- 66 
MEAN-OF-EPOCH 1971 FEB. 1971, HRS,, 19 MINS., 60,000 SECS. G.M.T. USNM USFT I St e 

.1030 000 000 000 00+Q0 3 HRS, FROM LAUNCH 4 DAYS, 6 HRS., 59 MJNS., 59,999 SECS. G.E.T. 

RESTART COOkDINATE S ( ER AND ER /HR l 

RX YZ 
RDXY Z 

SELENOCENTRIC 

- . 90 177 555229 720 4 11-00 1 
-,88747303187897 614+000 

-.225971 37947955 119+000 
. 181 05399 779880899 • 000 

-. 127 600 19 78485 19 58+000 
.30747 2404 2 7567965+000 

RAGR .184623810)47L9i+JJ~ 



XL 
RL 

-3.105655 1+02 YL 
9. 46l5~og+ o 2 DECL 

SE LE NCC R APH I C 
XS <.3A79402+02 

ALT S 7.b60 1492+00 
LTS -2,2010112-01 
LIN t.tiS81967+02 

Tk.ALT 8.4 1138237.+;)1 

GtOC tN TI-! I C 
x ... 74()) 176+0'+ 
R 2.0860179+05 

GEOGRAPH I C 
XG -6.lo4q;rq• f)4 
AL T 2:005 16034+1)5 

EARTH-.VCON PLANE 

YS 
LATS 

LNS 
LAN 

RµAL T 

y 

DEC 

YG 
LAT 

XMP c..4083445+02 YMP 
RMP c.46 15368+0 2 Of-MP 
XME -2. 0860 l 77+05 YMF. 

PLANETARY COORDINATES 
XM 4.77 1374}+14 YM 
~M z.095426C +~ 5 O ~M 

XSUN 5.6q7Q272+07 YSUN 

-7,7823041+02 ZL 
-2,7675009+0 1 RAL 

1. 218705 7+00 
-7. 1 374932+00 
o.5 1 96947+01 

-2.9267744+01 
8,4 1 52 145+00 

l .7863714+05 

ZS 
LONS 

LTE 
LAP 

APAL T 

2 + 76 26098+0 1 PA 

- t.7 !t23444+05 ZG 
2,7628701+0 1 LO~ 

-~.9662949+0 1 ZMP 
-6.1948971-01 ~AMP 
-9.06t3253+0l ZME 

1.794 153 7+05 lM 
2.7627085+0 1 RAM 

-5,1053795+07 ZS UN 

5tLENCCFNTP JC OSCUL ATING ELEMENTS 
Sl~A5 g. 7185 035 +02 ECCS 2.6444666-02 INCS 

VHS -2.20 1 ~763+03 FN~PS -8.475989 1+00 APMPS 
TAS -0,8523R45-1l EIS -9,595 1927-0l MAS 

SF.LF.NUCFNTF<IC UNIT VF.CT!Jf..S 
WX -l.7t48442-0l WY 
QX -~. 22 l 7°85- ·11 QY 

5. 36L.L. l 97-0l 
2 .0303506-0 1 

•H*** CSM I MOON REF. /PHASE 12- 67 
MEAN-DF-E:POC H 1971 

wz 
QZ 

. l (•J25anoco1ooco +on3 HRS. FROM LAUNCH 

REST'RT COORDINATES ( ER AND ER/HR l 

-4.3444660+02 DXL 
-l.1175527+02 VL 

- 1 . 1756036+02 
't .4 055800-01 

-6. 2702735.+ 00 
-1. a 101326•00 

5 .08 15720+01 

oxs 
VRS 
LNF 

DP 

3H 

-5. 1586188+0 3 DYL 
5,559%14+03 PTHL 

1,86432 12+02 DYS 
5.574"1983+D3 PTR 
o.4982377+00 OSMP 

-2.46305 13+00 VT 

9.6728583+04 
7 .5138494+0 1 

ox -8. 3450951 +0 3 DY 
PTH v 8.8097726+03 

g.672A577+04 
2.5051468+02 

DXG -6,9037492+04 
VE 7.3356046+04 

OYG 
PTE 

-1.0229742+01 OXMP 
-b.0468 132+00 VMP 
- 1 .02284 15+01 DXME 

9.7 l t8029+04 OXM 
7.5107454 +01 LOM 

-2.2 1 38 10 2+0 7 RAS 

1 ,456 1665+02 RANS 
-l.52 16389+00 !NMPS 
-9,3414628-0l SLRS 

-8,2527 77 0-0 1 PX 
3.291824 1-01 sxo 

-5.5523483+02 DYMP 
5,5599614+03 PTMP 

- 7.105<;759+0 2 OYME 

-3. 1864762+0 3 DYM 
2.5048364+02 VM 

-4. 1 86504 1+01 LOS 

-l.6178927+02 APFS 
1.6 568870+02 APOS 
9 .7 117068+ 02 PERS 

-3.44 14757-01 PY 
0.0000~00 SYD 

l.0524135+03 DZL 
-2.538 1772-02 AZL 

-5.4465555+ 03 DZS 
-2.5 314361- 02 AZR 

7.3291621 - 0l RSMP 
5.5747977+03 SEASV 

1,9364459+03 DZ 
4.6531101+00 AZ 

2.4712590+04 OZG 
5.5828386-0l AZE 

-5,35906 15+03 DZMP 
-2,5381958-02 AZMP 
-8,6 730502+03 DZME 

8.8403241+02 OZM 
3.3176284+03 ARGM 
1.3351115+02 DES 

-5,4344855+0 1 RPS 
9.9755060+02 TFPS 
[, 903342 0+0 0 MTAS 

[ , 787<464+03 
-6.8731260+01 

l .t 741603+03 
-7. 7748170+01 

5.BB7bl4l+Ol 
2.506H3b+Ol 

2.0540b78+Qj 
7.72022b4+0l 

2.05408li+03 
-8.848U5b3+ 0l 

l . 373u 7 89+'.)3 
-7. 5701b'.j!+J l 

l .3 73U7b~+o;, 

2.674.2140+02 
8.275445 1+ 01 

- 1.6l3'i940+ 0 l 

9.46 1 5;.)Q~+Ul:: 

1.0300494+ ~2 

3.6000000+02 

-8,19 15003-01 PZ -4,5990344-01 
0.0000000 szo o.ooouooo 

FEl:J. 1971, 3 HRS ., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

4 OA YS, HRS., 14 MINS,, 59.~99 SECS. G.E.T. RAGR .l88384077<90374+J03 

~ XY l 
~ nxvz 

-.25474809751A2Sn9~+0UO 
-.3502808~39~57~S76+JOO 

-.10792339691970926+000 
.7028 0 446524 115801+000 

-. 156724 10464874293-00 1 
.53 175147 957 1752 12+000 

SELfNOCfNTR IC 
XL -8 .773355 1+0 ? Yl 
RL 9.5434 669+02 DECL 

SF::LEN OGRAPHlC 
XS ~.3692440+02 

ALTS 1.5853165+11 
LTS -2 . 1c1s~q2-1 1 

LIN l .6'5dlQ03 +02 
TRA LT l .6tll R39+0 1 

GEOCENH IC 

YS 
LATS 

LNS 
LAM 

R P4l T 

4.6364284+04 y 
2 .09 0258 3+05 DEC 

GEOGRAPHIC 
XG -7.1993r320+J4 YG 
ALT 2.0S5843C+05 LAT 

E ARTH-~OON P LAN E 
XMP 5.4 124940+02 YMP 
RMP Q. 54)4670+02 UCMP 
XME -2.0902435+05 Y:'-lf. 

PLANETARY COORDINATES 
XM 4 •. 724ltl9+04 YM 
111'1 2. )056560+ ·)5 DEM 

XSU"J 5.6Q8CH· l 7+'J7 YSUN 

-3. 7L681 0 1+ 02 
-3.242 192'>+00 

-7.0657575+02 
4.'i9<10579+00 
6. 50703'i7+0l 

-2.94(4785+01 
8.440950 1+ 00 

1.7917413+05 

ZL 
RAL 

ZS 
LONS 

LTE 
Ll.P 

APAL T 

2.7696717+0 1 RA 

- l. 104qg9 q+'1':> ZG 
2.1ti9g32u+o1 LON 

-7.66&0222+02 ZMP 
l.04285 ~ 1+01 PA~P 

-7,6680235+02 /MF 

1.7954581+05 lM 
2.7~35934+0 1 RAM 

-S. 1()44243+07 ZSUN 

SELENOC F ~ Tf.ll C 'l~CULAT I Nl.J EL FMENTS 
SMAS 9.7 15'3 923+12 f:CCS 2.bl~'"i525-0L INCS 

VHS -2.2 1 5103f+J3 pt>J"1PS -ti.6ll t) 6 ~ 7+0·') APMPS 
Tt\S 4.33R5r1P7+1 1 E/J.S <t.727,.911+01 MAS 

StLENOCt-NTUC UNIT VECT ORS 
'WX -l.764928S-Jl f./Y 
QX - ·~ .ZOQQ55l-Ol UY 

5. 3b4't749-:>l 
2.l)fi04174-0l 

+ U*** CS'-1 I MOO N REF. /PHASF 12- 68 
1-tEAN-OF-EPOCH 1 971 

WL 
oz 

• 11J35'J "JOOO'JOQOJ0+003 HRS. FR.OM LAUNCH 

l?ESTllRT COORDINl\TES ( ER AND ER/ HR I 

-5. 3974 740+0 l 
-l .5704018+02 

7.6521935+01 
-4. 79 ": 7738+01 
-6.263992 1+ 00 
b. 7735420+01 
5.9267738+01 

OXL 
VL 

oxs 
VRS 
LNE 

OF 

-2.0360793+03 DYL 
5.5125483+03 PTHL 

-3,9912993+03 DYS 
5, 5275110+03 PTR 
6.4958464+00 OSMP 
l .059 4059+02 VT 

9. 7153395+04 
7. 54-:it996+01 

OX -5.2244108+03 DY 
V 7.9482228+03 PTH 

q.7 1 ~3393+04 

2.4710792+02 
DXG - 7 . 109 9225+0 4 DYG 
VE 7.5856729+04 PTE 

1. 7274575+02 DXMP 
-5.471:13542+0 1 VMP 

1.7214747+02 DXME 

Q. 72-J73lA+04 DXM 
7.5£58609+01 LOM 

-2.2 1 33960+07 RAS 

l. 456161 1+02 RANS 
-l.3i1A006+00 INMPS 

4.6173970+01 SLRS 

-4.4747402+03 OYMP 
5.5125482+03 FTMP 

-4.6299453+03 CYME 

-3.18833 16+03 DYM 
2.4687453+02 VM 

-4,.1854543+!'1 LOS 

-[,bl 7e863+02 APFS 
l .65688C6+02 APUS 
9. 7092444+02 PEPS 

-fl.25~7230-01 PX - 3.4753882-01 PY 
3,3087727-0l SXO 0,0000000 SYO 

4.0851049+03 OZL 
l. l011820+0G AZL 

-3.601 8464+03 OlS 
l ,0982015+00 AZR 
7,3193581-01 RSMP 
5.5264956+03 SEASV 

4,.Q624587+03 DZ 
3.5842362+01 AZ 

2,6227647+04 OZG 
3.5 175999+00 AZE 

-3.077000 7+ 03 OZMP 
l.1011830+00 AZMP 

-o.3906883+03 OZME 

8,772637 1+02 OLM 
3.3173203+03 ARGM 
1.2976138+02 DES 

-5,4 133523+01 RPS 
9,9700262+02 TFPS 
l ,9025750+00 MTAS 

-8.1839529-0l PZ 
0.0000000 szo 

3. 0909l't4+Q_j 
-5.~75U57U'+'Jl 

l. 2843719+03 
-7 .660tW4t.i+Ol 

5.875.2701t+CJl 
-2.297Hob9+01 

3. 354o65b+03 
7. 794<t9't5+Cil 

3.3540710+03 
-8.898l 77tH~l 

9.47077.4ti+Ot:. 
-8.0 l4J.3l.9+0l 

9,4707751+02 

2.63 7::il17+ U.2. 
8.2b8obl::l8+Ul 

- l .6 13otilb+ Vl 

9.4bl7~HLH0.2: 

l .030U5 9 7+u2 
3. 600UCJOV+0£ 

-4. 57t~.::54-J l 
o.ooooo:io 

F-EB. lq11, 3 HRS., 49 MINS., 60oOCO SECS. G.M.T. USNM USFT I Sec 

4 DA YS, HRS., 29 MINS., 5s.9c;g SECS. G.E.T. RAGR o l92144344VJ J45~+0u3 

RXY l 
R lJX Y l 

-.24767bl694172n31Q+000 
.3~b0 13'i<t72547310d+OOO 

, 8393439 03 78086866-001 
.7413357't485078042+000 

• 10752 20300587 1041+000 
• 39712937111362039+000 

SELENOCENT R IC 
XL - e ~?LQ812b+J2 YL 
RL Q.737~37 l+ J2 DCCL 

SE LENCGRAPH IC 
XS -l."051327+)2 YS 

ALT S 3.529Jl78+'1l L ATS 
LTS - 2. 1947771-01 LNS 
LIN l. 0582 117+12 LAN 

TRALT 1.6')48859+()1 RPAL T 

GEOCt::NTR re 
x 4.':>9 l 624fit·14 

2.8q06448+02 ZL 
2.2350279+01 RAL 

-9.4329554+02 
l. 3049640+01 
6.49438'•7+<') 1 

-2.953 lltB+Ol 
8.478958 1+00 

1. 7946432+05 

ZS 
LONS 

L TE 
LAP 

APAL T 

3. 7029873+02 DXL 
l ,6 1 27912+02 VL 

2. 19 a75f.3+0 2 
-9,6082227+0 1 
-6.2576775+00 
- l.11 5 1214+02 

5,92406 16+01 

9.7616462+04 

oxs 
VRS 
LNE 

OR 

ox 

2.3019Qq9+03 OYL 
5,4033685+03 PTHL 

-5.3627307+03 DYS 
5.4186328+03 PTR 
6,4934245+00 CSMP 
[ .406258 1+02 VT 

- 8.8 825876+02 OY 

4.3091659+03 DZL 
1.4913244+00 AZL 

5,5321392+02 DZS 
l ,487 1224+00 AZR 
7,3095578- 0l RSMP 
5.4168076+03 SEASV 

5 . 1796584+03 oz 

2.308J'J5b+{Jj 
-t. 316b:>'.:19+(Jl 

5.446o.l44+Jt:. 
-8. 442£12.4+01 

5.86211194+(,J. 
-6 0 723545b+Ul 

2.5664 76 ~ +0 .j 

~ 

' 

( 

~_, 



( 

I) 

L 

v 

2.0981099+05 DEC 

GEOGRAPHIC 
XG -8,2748708+0 4 VG 
ALT 2,0637656+15 LAT 

EARTH-~CON PLANE 
XMP -2,2928080+02 YMP 
RMP 9, 7378371+02 DEMP 
XME -2.098 1786+05 YME 

PLANETARY COORDINATES 
XM 4,6769226+04 YM 
RM 2,)958858+05 OE M 

XSUN 5,6990960+07 YSUN 

2.7725695+01 RA 

- 1.6627720+05 ZG 
2,7728289+01 LON 

-9,1553967+02 ZMP 
l.4252029+01 RAMP 

-9.1553989+02 lME 

t.7967525+05 ZM 
2.7644616+01 RAM 

-5.1034690+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,7 159467+0 2 ECCS 2.6122863-02 INCS 

VHS -2 .2467715+03 RNMPS -8,7315229+00 APMPS 
TAS q,6437592+01 EAS 9,4947833+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l.7650490-01 WY 
QX -9,2075847-01 QY 

5.3639694-01 
2.0b39675-0l 

•••••• C SM I MOON REF, /PHASE 12 - 69 
MEAN-OF-EPOCH 1971 

wz 
QZ 

, 103750000000000+003 HRS, FROM LAUNCH 

RESTART COOROINATES { ER AND ER /HR I 

3,5 

7.5686871•01 V 5,8493535+03 PTH 

9, 7616457•04 
2 .4354253•02 

OXG -7,3895036+04 OYG 
VE 800335961+04 PTE 

2,3973349.+02 OXMP 
-l,0405956+ 02 VMP 

2.3973427+02 OXHE 

9.7246163+04 OXM 
7,5409757+01 LOM 

-2,2129818+07 RAS 

1,45 61918+02 RANS 
-l,2739942+00 !NMPS 

9,3456680+01 SLRS 

-5,2788 737 +03 OYMP 
5.4033685+03 PTMP 

-5,4339209+03 CYME 

-3,190 1686+03 OYM 
2,4326541+02 VM 

- 4.1844045+01 LOS 

- 1.6178587+02 APFS 
1.6568866+02 APOS 
9, 7093159+02 PERS 

6.8523163+01 AZ 

3.1413292+04 DZG 
3 ,8850850+00 AZE 

l.1500282+03 DZMP 
1 ,49 13248+00 AZMP 

- 2.1633591+03 DIME 

8,7049250+02 DZM 
3.3170129+03 ARGM 
1.2601161+02 DES 

-5,4106744+01 RPS 
9,9697549+02 TFPS 
1,9025909+00 MTAS 

-8,2530259-01 PX -3,4792212-0 1 PY -8, 1833897-01 PZ 
3,3lA6519-0! SXO 0,0000000 SYD 0,0000000 SZO 

8.8909367+01 

2.5681024+ 03 
- 8,997l9ll+Ol 

-8,554•>80+01 
-9. 131J2 jl+Ol 
- e. 55'ttt424+01 

2.600tW70+0c 
B.302.::;89d+J" 

-l .613Job~+Ol 

9. 46213&4+0£ 
l .030Ut>OtHl.li' 
3.600UOOO+ut. 

-4.~· 74t>lC19- (H 
o.ooouooo · 

FEB. 197lt 4 HRS., MINS., 60,000 SECS. G,M,T. USNM USFT I SoC 

4 DAYS, HRS ., 44 MINS., 59,999 SECS, G.E.T. RAGR ,195904610770036+003 

RX YZ 
R DXYZ 

- .81378761997522809-00 I 
• 8 56 445640%2 752 57+000 

.22327210 719354496+000 

.315336535 74515479+000 
.16249628668036601+000 
• 21611831139400966-00 l 

SELENOCENTRIC 
XL - 2.8026305+02 YL 
RL 9,9 145802+02 DECL 

SELENCGRAP HIC 
XS -7,7844559+02 

AL TS 5.2964499+01 
LTS -2. 1916621-0l 
LIN l,6582088+02 

TRALT 5.3723167+01 

GEOCENTRIC 

vs 
LAT S 

LN S 
LAN 

RPALT 

x 4.6016296+04 y 
R 2 .1046954+05 DEC 

GEOGRAPHIC 
XG -9. 3738262+04 VG 
ALT 2.0702810+05 LAT 

EARTH-MOON PLANE 
XMP -8,5741912+02 YMP 
RMP 9,9 145804+02 OEMP 
XMF. -2 .1046895+05 YME 

PLANETARY COORDINATES 
XM 4.62q6559+04 YM 
RM 2 .0961153+05 DEM 

XSUN 5 ,7001301+07 YSUN 

7,6893430+02 ZL 
3,4363959+01 RAL 

-5. 7213169+02 
l. 2991302+01 
o,4817297+01 

-2.9629661+01 
8,92791 75+00 

ZS 
LONS 

L TF 
LAP 

APAL T 

l.8057262+05 l 
2, 7702752+01 RA 

- l .6105002+05 ZG 
2,7705337+01 LON 

-4,7370564+02 ZMP 
6.8802127+00 RAMP 

-4,7370540+02 ZME 

1.7980369+05 ZM 
2.7653133+01 RAM 

-5, 1025 136+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9, 7177857+02 ECCS 2,5845162-02 INCS 

VHS -2,275 173 2+03 RNMPS -8,8321525+00 APMPS 
TAS l,4249783+02 EAS 1·4158678+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l,7~63376-0 1 WY 
QX -9,2005239-0 1 QY 

5. 3629786-01 
2.0797131-01 

****** CSM I MOON REF, /PHASE 12- 70 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

,104000000000000+003 HRS, FROM LAUNCH 

RESTART COORD INATES { E• ftND ER/HR I 

5.5962641+02 OXL 
1.1002591+02 VL 

2.2288290+02 
-l .4368535+02 
-6.2513290+00 
3, 79 80577+08 
5.91594~4+01 

OXS 
VRS 
LNE 

OP 

4,9782658+03 DYL 
5,3064722+03 PTHL 

-3,2986236+03 DYS 
5.3220167+03 PTR 
6,4909728+00 OSMP 
8.5230556+01 VT 

9. 7844040+04 
7 ,5703302+01 

OX l,786 2784+03 DY 
V 3.2571162+03 PTH 

9, 7844042+04 
2,3979869+02 

OXG -7.3814506+04 DYG 
VE 8,3686321+04 PTE 

1.5 305057+02 OXMP 
- 1,5108029+02 VMP 

l. 53 05262+02 DXME 

9,7284414+04 OXM 
7,5560897+01 LOM 

-2.2125675+07 RAS 

l,45 62292+02 RANS 
- 1 . 1 279767+00 INMPS 

1,4066670+02 SLRS 

-2, 7 301475+ 03 OYMP 
5,3064722+03 PTMP 

-~.8850363+03 CYME 

- 3.1919874+03 DYM 
2,3965629+02 VM 

-4,1833548+01 LOS 

-l,6177031+02 APFS 
106568390+02 APOS 
9, 711 2940+02 PERS 

1.8329582+03 DZL 
9, 203D3!4-0l All 

4.1467913+03 ozs 
9. 1761455-01 AZR 
7,2997542-01 RSMP 
5.3 2f3342+03 SEASV 

2, 6966 770+03 DZ 
6,222 1931+01 AZ 

3,9429340+04 DIG 
1.9733545+00 AZE 

4,4363632+03 DZMP 
9.203030 0-0 l AZMP 
1 . 1232 756+03 OZME 

8,637187~+02 DZM 
3.3167061+03 ARGH 
l.2226184+02 DES 

-5,398041 0+01 RPS 
9.9689433+02 TFPS 
1,9031311+00 MTAS 

-A,2533941-01 PX - 3,4 972002- 01 PY -8.1800520-01 Pl 
3.3204143-01 SXO O,O JOOOOO SYO 0.0000000 SZO 

l.256L3 20+02 
-8, 898!>919+() I 

-4.970;Hil 5+0.:: 
-9.5713o87+ v l 

5.850!>71::>+01 
-5.B9~HbbU+OJ. 

3. 8203322+0 < 
- 1 . 354't::U3+0.::'. 

3.8199450+02 
-9.0741134+01 

- 1. 0117430+0; 
-l.Ol274!>l+U< 
- l ,Oll 743U+liJ 

2. 56410LU+O .l: 
8,315708c+Jl 

-1.6130:>::i9+01 

9. 466o2bU+OZ. 
l.030U637+0t 
3 ,600uQ00+02 

-4. 5668736-01 
o. 0000000 

FFB. 1971, 4 HRS., 19 MINS., "60.000 SECS. G,M,T, USNM USFT I SH. 

4 DAYS, 7 HRS., 59 MINS., 59.999 secs. G.E.T. RAGR .l99o64877>l9617+00J 

RXYZ 
ROXYZ 

. 135 35867702857402+000 

.78485076107131596+000 
.22672921913011047+000 

-.2876310548597632 7+000 
.11833631190625568+000 

-.355014 144~5674655+000 

SELENOCENTR!C 
XL 4.6616629+02 YL 
RL 9,9655078+02 OEC L 

SE LENOGRAPHlC 
xs -o.eo14010+02 

ALTS ; ,8057255+01 
LTS -2. 1885473-0 1 
LIN l,6581512+02 

TRAL T 5.8815918+n 

GEOCENTRIC 

vs 
LATS 

LNS 
LA N 

RPALT 

x 4.b289790+04 y 
R 2.1059593+05 OtC 

GEOGRAPHIC 
XG -l.0440287+05 VG 
ALT 2,0715448+05 LftT 

EARTH-~OON PLANE 
XMP -9,6130090+02 YMP 
RMP 9.9655077+02 OEMP 
XME -2, 1059576+05 YME 

PLANETARY COORDINATES 

7.8084036+02 
2.4139079+01 

1.5241738+02 
5. 15 43664+00 
b.4690748+01 

-2.9742311+01 
9.1102524+00 

ZL 
RA L 

ZS 
LONS 

LTf 
LAP 

APAL T 

1.8071196+05 l 
2.7649562+0 1 RA 

-1.5459495+05 ZG 
2.7652142+01 LON 

2.6124258+02 ZMP 
-1.5918169+00 RAM P 

2,6124164+02 ZHE 

4 .07 54239 +02 
5.9 102550+01 

8,9529495+01 
l. 71166 37+02 

-6.2449478+00 
- 3. 7980579+08 

5 ,9084892+0 1 

9.7729664+04 
7. 5632472+01 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

ox 
v 

9,7729658+04 DXG 
2,3596759+02 VE 

-2.7683057•01 OXMP 
1.6479651+02 VMP 

-2,7682489+01 OXME 

4,5621058+03 DYL 
5,2788749+03 PTHL 

7,0386745+02 DYS 
5.2945020+03 PTR 
6.4884906+00 DSMP 

-1,9868268+01 VT 

1. 3683181+03 DY 
2.4115686+03 PTH 

-6,951 1767+04 OYG 
8.4202904+04 PTE 

1,3958125+03 DYMP 
5,2788749+03 PTMP 
102410822+03 GYME 

-1.6 719144+0 3 DZL 
-2.1564628-01 All 

5.1072072+03 ozs 
-2.1500995-01 AZR 

7,2899568-01 RSMP 
S.2944646+03 SEASV 

-8 .1497192•0 2 
-3.0913106•01 

oz 
Al 

4,7486460+04 DIG 
-8,4309039 - 01 AZE 

4,9229553+03 OZMP 
-2.1564615-0l AZMP 

1.6101669+03 OZME 

-2.0b35924+u3 
- 1.15 25772+0' 

-1.2053037+03 
-1.0319344+;) .(: 

5.838.2:"-59..,0l 
-l .642 7'tHU +~ l 

-1.8101'!>33+03 
-1.3240404+- iJ.t. 

-1.a1oc;19~+0:; 

-9.094Y~4!)+J l 

-l.297l049+03 
-1 .042:;717+ \JI.. 
-1.297iO't9+0.; 



XM 
RM 

XSUN 

4 . 5 8 2 3624+04 YM 
z .~963446+05 DEM 
5 .7011642+07 YSUN 

1,79 9 3112+0 5 ZM 
2. 7661484+01 RAM 

-5. 10 15579+ 07 ZSUN 

SELENOCEN TR! C OSCULATING ELEMENTS 
SMA S 9 ,7183246+02 ECCS 2.57!l554-02 lNC S 

VHS - 2 .2<33731+03 RNMPS -8 .9555023 +00 APMPS 
TAS - 1. 7179 83 1+0 2 EAS - 1.7158537+02 MAS 

3~6 

9.7322122+04 DXM 
7.5712032+01 LOH 

-2.2 1 21532+0 7 RAS 

l.4562024t02 RANS 
- 1.7 54 89~9+00 lNMPS 
- 1.7136980+02 SLRS 

-3. 1937878+ 0 3 DYM 
2.3604716+02 VM 

-4. 18230 49+ 01 LOS 

- 1 .6 17 5625+02 APFS 
l.65675 94+ 02 APOS 
9.7118992+ 0 2 PERS 

8 . 5694253 +0 2 DZM 
3.3 16 3998+03 AR GM 
1 . 18 51207+0 2 DES 

-5.46062 65+ 01 RPS 
9.968 1977+0 2 TFPS 
1.9037.894+00 MTAS 

2.5273919+0< 
8.329 1239+01 

- 1.61 27430 +0 l 

9.4b845l3+0 2 
l .04906J£+02 
3.600uuou+02 

Sf LENOC ENTR IC UNIT VECTORS 
wX -l.7677736-01 WY 
QX -o.2386152-0 1 QY 

5.36n101-01 
1. 9878270-01 

WZ - 8.2531308-0 1 PX 
Ql 3.2705551-01 sxo 

-3.3945490-0 1 PY 
0.0000000 SYD 

-8 .20 29 099• 01 Pl 
0.00000 00 szo 

-4.6031!139-:l! 
o . 0000000 

+••••• CSM I MOON REF. / PHASE 12- 71 
MEAN-OF- EPOCH 1971 

.1 0425 0000000000+003 HRS. FROM LAUNC H 

"ESTAR T COORD INATF S I ER ANO ER/HR l 

FEB. 1971, 4 HR S., 34 MI NS., 60.000 SECS. G.M. T. USNM USFT I Sec 

4 DAYS, HRS., 14 MINS . , 59.999 SECS. G.E.T. RAG R .203425144LblbS9+Jv3 

R. XYZ 
RO XY Z 

.270496935349605 63+0 00 
·23501 16 339 1886254+000 

.938634 7 C3100065 l5 - 00l 
-.72020650 136361 554+000 

. 304800 2046871 436 1-002 
-.5 1835 16514 39453 15+00 0 

SEL ENOCENTRIC 
XL 9 . 315734 7+ 0 2 YL 
RL ~ ·8612171+02 DE CL 

SELENCG RAPH l C 
XS -5. 8<;90900+02 

.\ LT S 4.762R ls::J5+0 1 
LT S - 2 . 1854294-0 1 
LIN l. 6 5813 74+02 

TRAL T 4 .&386848+0 1 

GEOC ENT RIC 

YS 
L4T S 

LNS 
LAN 

R PAL T 

4.6282000+04 y 
2.10 14313+05 DEC 

G to GRAPH l C 
XG - 1.14177 94+05 VG 
ALT 2 .067Jl67+0 5 LAT 

E A RTH -~00~ PLAN E 
XM P -4. 84001 9 1 +02 YM P 
RM P 9 . 8612 171+02 DEMP 
XM t - 2 . 101 4137+0 5 YM F. 

PLAN E T~ R Y COORDINAT ES 
XM 4. 5350427 +Q4 YM 
RM 2.1965737+05 OE M 

XSUN :i. 7021~79+ 0 7 YSUN 

3.2325955+02 ZL 
6 .09 9 1643-01 RA L 

7 .8416756+0 2 
-5.6 79 7187+0 0 
6.45642 00+0 1 

-2.9877 95 1+0 1 
8.83618lb+OO 

ZS 
LON S 

LTE 
LAP 

APAL T 

1.80 3808 1+05 
2.7603479+01 RA 

- 1 .4711443 +05 ZG 
2. 76 0606 1+0 1 LON 

8 . 37 52 199+ 02 lMP 
- 1.1207425+0 1 RAMP 

8,3752 145+0 2 ZM E 

1. 8005 7 55+ 0 5 ZM 
2.7669670+0 1 RAM 

-5. 1006 022+0 7 ZSUN 

SE LCN OCF. NT RIC OSCULATI NG ELEMENTS 
SMA S 9.7178612+02 ECCS 2.5947111-02 I NCS 

VH S - 2 .266~ ~94+03 ~NMP S - 9 . 09066bl+O O APMPS 
TA S -1.2586232+0 2 EAS - l .2464803+02 MAS 

SE L ENOC~ NTR I C UNIT VECT ORS 
l<X -1.767%68- ·?l WY 
QX -9.2743628-0 1 QY 

5. 3630049-0l 
1. 8998008-01 

wz 
QZ 

1.049711 6+0 1 DXL 
1.9 136970+01 VL 

-9. 7594017•01 
1 .2695320+02 

- o.23A5334+00 
9.5~7998 1+01 
5.9266273+0 1 

DXS 
VR S 
LNE 

DR 

1 .36605 33+0 3 DYL 
5.3357220+03 PTHL 

4. 30 56660 +0 3 DyS 
5.3511819+03 PTR 
6.4859785+00 DSMP 

- 1.1390682+02 VT 

-4.1863478+03 OZ L 
-1.2232416+00 All 

2.94835 12+ 03 ozs 
-1.2 197068+00 AZR 

7.2801536-0 1 RSMP 
5.3499694+03 SEASV 

-3.0 l 30L5l+ 0 3 
- l . 2437609+u.:: 

- 1.1847426+03 
- 1 . 029ti2:b0+02 

5. 825 tJB 3£ +O l 
2. 7 tt01:iL't~+O l 

9. 7 369784+04 
1 . 56095 11 +01 

OX - 1 .8295167+0 3 DY - 3 .336 18 39+03 OZ -2.76395 7G+ 03 
V 4.7028409+03 PTH - 7. 52229 11+0 1 AZ 1.2817384+0 2 

9.7369784+04 
2.32 18 437+02 

DXG -6.2 17 80 19+ 04 DYG 5 . 2923573+0 4 DZG -2. 763H ,79+0 3 
VE 8, 169853 1+04 PTE -3.190 7248+00 AZE -9.0520493+0 1 

-1.9 16640 9+02 DXMP 
1.200235 1+0 2 VMP 

- 1. 91 66 146+02 OXME 

9.73 5926 7+04 DXM 
7,5863159+01 LOM 

-2.2 117387+0 7 RAS 

1 .456 19 16+02 RA NS 
-2.3689486+00 I NMPS 
-1.2342501+02 SLRS 

-8.2530238-0 1 PX 
3.2213212-01 s·xo 

4.69899 26+03 CYMP 
5.33572 21+ 0 3 PTMP 
4.5444209+03 DYME 

-3. 1955699+03 DYM 
2.324380 1+0 2 VM 

-4.18 12553+0 1 LOS 

-l.bl75450+02 APFS 
1.6567448+02 APOS 
9. 711 3163+02 PERS 

-3. 2955137- 01 PY 
0 .0000000 SYU 

2 . 399560 2+03 DZMP 
- 1. 2232416+00 AZMP 
- 9 .l292q55+0£ OZME 

-7. 946 7b '.;9+;) £ 
-9.898u37l+OI 
- 1 . 946 7645•0 2 

8.50 163 93+02 DZM 2.4900 u22+J 
3. 3160942+03 ARGM 8.342j3bb+ O 
1.1476230+02 DE S - l. 6124j0U+0 

- 5 .5217879+01 RPS 
9 .97001 15+02 TFPS 
l . 9 0 3 15 33+0C MTAS 

-8.2236790-01 PZ 
0.0000000 szo 

9.465 7 1Jo+O £ 
l .049Ul4~+ U2 
3.600UOOO+U .:: 

-4 . 63 7%1 ~-0I 
0. 0000000 
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CSM PARAMETERS - UNDOCKING AND 
SEPARATION TO LM LANDING 

LM PARAMETERS - UNDOCKING AND 
SEPARATION TO LM LANDING 

LM/CSM RELATIVE PARAMETERS -
UNDOCKING AND SEPARATION TO 
LM LANDING 

CSM LUNAR ORBIT COAST TO 
CSM PLANE CHANGE 

CSM LUNAR ORBIT PLANE 
CHANGE MANEU VER 

CSM LUNAR PARKING ORBIT 
COAST TO LM ASCENT 

CSM PARAMETERS -
ASCENT PHASE 

LM PARAMETERS -
ASCENT PHASE 

LM/CS M RELATIVE PARAMETERS -
ASCENT PHASE 

CSM PARAMETERS DURING 
LM -ACTIVE RENDEZVOUS 

LM PARAMETERS DURING 
LM -ACTIVE RENDEZ VOU S 

CSM/LM COAST TO LM JETTISON 

CSM SEPARATION AFTER 
LM JETTISON 

LM ASCENT STAGE DEORBIT 

LUNAR ORBIT COAST TO TEI 
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TABLE XVI.- CSM PARAMETERS - UNOOCKING AND SEPARATION TO LM LANDING 

(a) Inertial sel enocentr1c Cartes1an (pos1t1on and veloc1ty) and polar coord1nates 

CARTF:SIAN COORDINAT£5 POL A'1 COOAOfNATE!'; 
GR OU NO POSITION VELOCITY 

ELAFtSEO 
T f ME x v z ox ov oz RADIUS VELncJTV 

(Ht M, SI I FEET l IFEE T I I FEE'.T I IFT/ 5EC t lrTISECI 1,T1SECI c,HTI IFT~ SFC I 

llNDOrKJNG ANO SEPARATION 

) 10• 21 Jo, 1 :\1 SJS31'12•.l • tJ7618S 1J -201109c;S,'4 •2 JA2t001 •'1366 • 'l'IA -236917'15 58919871~ 5'12~ • .I In 
10• 27 321735 SJ't8768•9 •I J8'19 It;• 8 •2Q'lc;b9 I• 3 •2 J9Jt357 •'13614•032 ·2366 '171 S89J70l•7 5'12.p:t7t1 

Io• 2' lit. 7 :t 7 SJ"l't:\76,9 •"13936'1!1'1 •20Sn"12fl,O -2200. 'o" •'136. l ,•02 • 23 , 2 ,see 589 f It I 9,"' 5"12" ·"" 7 

10• 21 l6. 7 35 SJJ9966, '1 • t"f0236 2t2 -2055 !'11 •6 •2210•0 lt9 •"13591156 ·2JS81997 589 JI J'I •'I S'12~•QI~ 

10• 27 361079 SJ396SQ•~ •t'f0? 1Hl'lt9 •;l0Sc;'f7A1,t, -22 10171' •'13581980 •2JS817'IO 58•1113•9 5 If 2'·. q 39' 

COAST TO CSM CJRCULARJ7ATJON 

Io• 21 36t879 SJ396SO•lf • 1'f0?9Sq,q .. 2osi;:.q1A.,., -22 10 •716 •'IJ58e98n •zJ58•71fO S89JllJ•9 5'f2••9:\C. 

Io• 2R 36e87A s1qeq,5,s - 1662 2'tf't5 -2 19 3792.7 -2'f79tl06 •q28 Q.886 ·22So•lf82 58F12i;;6ftlo S'tl~•76i ., 10• 2• 36e877 5Ql422A6t7 -1' t 6't 2 t. 7 -2Jz53At.o •27'tJ10S2 •'t 1At 1l26 •21Jq18S6 S87'tQ75•2 5't't?•55? 
Io• 30 :\6 •SAO 'tB7014S•fl •;q6't70 1 •4 •2'f'fqA13e9 •2t9Se 683 •'f Q8't t't69 ·2012•159 5865657•" S't5~ •'\QI 

Io• 31 36tS79 '+68296A•r; •?'f06296• t •2561-7 1 l~n -32142·1 I l't .. _, •u6 .SJn -18821715 S8S7J'tJ,z 5'15.., • qbA 

10• 32 36t878 'fatA 1110• 1 •26140142At5 •2675631.A •3147CitSSq •38JSe 77c; •t7't6188 Q self•1se." Sq6~.i;3~ 
10• 33 36t877 1426!S6t9tb •2B1t6J38t7 •2771.i2 1B .2 •3707• 109 -3692•5 1? •t6 0S•Oll S8'f11291.C. Slf7?•97\ 

Io• 3• 36 • 8flo lfQ366JI•'* •3oB3286tA •2A6q 123 e7 • J9z3,9B't .. 3537.10? · 11fS7 1S 8J 58i32B2•J SlfB0•?b; 

10• 3S 36t879 37914971 •I -129055~•S ·2's 10 2'*·' -lf 129•3S8 .. 33691flf9 •1J01f1962 SB2561f213 51fB?•J7! 
Io• lb 36e878 35'+ t .l'f9. 7 •3qA7c+Sl4•7 -302't/.2't. 8 •'13?215S9 •Jl9 11 Sot -11'f7 1 6lO sB1B23'f•5 5'f9q,,97 

10• 37 36 • Sfl.Q 3276573.c; •3673321 •0 •308P.6'5Se6 -qS021 76q •30 02 1 283 -986•Q68 !;8 1 I Q83 •I 550,;.99; 
Io• 3R 361879 Joo 1 ?.fl 1 • s -38147523• 7 •3 1112A 78e5 -'f669t309 -2ao2.e 1R -82 0 1783 ss oq211 .1 55 0'·"'*~ 

IT Io• 39 36t87A 27!61f93tl •lfQ091!61i I 2 •3 1B7oA S.5 •tfS2 i •Sl7 -25931709 -6521299 S7t76'13•2 551\•A2\ 

Io• •n 36t877 2'123DnS19 •l! tSBS8 R•6 -322 1 !'ll .·2 • 't9S81 SJ8 •237S•S93 -'18 1'162 57t t399 •S SS 1 ~ •C:. I 3 
Io• .. 16t8AQ 21217'12•7 •'t2fq]7f)t6 •32'f'f71\3: 1 •SORO• 61fh •2 1 't9. a qq -3 07 193'+ 57AS501•5 ss21;.n91 

10• ., 361879 18t361fA •7 •'t'+ t 63311 • I •J25P.023.n •St861145o • 1915 e097 -133q92 577996910 5530·~3~ 
10• •3 36t878 !lf9969At ?. •14S2qnqs,2 •326n7q7,7 -52751792 ·t671f•l96 142 I 'f] 2 577qA2o•7 5531;, 22~ 

10• .. 36t877 I I AQ89 1, ?. •'16 171 16• 'I -J25,91t.9 •SJ't8e273 • tlf27123t 218. qs9 577Q071f• \ 553~·'"' 

Io• .. 36t8RQ ass :?lf9. P. •lf69520Q•l •.)2]1f531\. 3 •5 q03•55S - 117 5• 0lff 39,.q6Q S7bS7'f5•3 SS't,•~7? 

10• •• 361S79 532.Bt!.1•3 •'f750('1]1.1t7 •320!:ii6.)R • 7 •Slfq t•367 -9 18·~83 S6A1962 57A!81ff•O 55'+?•C.99 

Io• ., 36 I S7A 2n56J9, h •llA')SJ57tQ •J l662 ih.2 ·5'16 1•Soo -658. 'f 1 7 7'12 • 25 I s7S83t817 SSSn•A9!; 

1n• .. 36. 877 - 12220•· ' •'fA36992•7 •3 1161. 1 I• 1 •S'f.43•82o -3951752 913. "11 J S7~5'f06•o s5si.1.i.~ 
Io• •• 36. eRn "'t't9~6Qt9 •148528 1 3•S •3051.731\.'1 •51f'181259 - 1 31 • 'loq 1 08 ti SJ 7 S752B8Jt3 55S.u j S'J 

10• so )61879 •775b1t2•r; •.'f85271461 1 •2986AS7,S •Slf I 'I• a2-. 1 33 • 6tFI 12"". 923 5750833•2 SS511 • I 'f.ll 

Io• SI 36e87A " I099081• S •'1A367711q -z901 1P.1.i ,3 •SJbJtS92 J98e61A t'f081Q78 S71ff268•9 555• • 1.sn 

10• S2 361877 • t1qA9 'n•'f -q8Q'l93'1t'I •2A17979,3 -s2•11·7 16 662 • 'f Is t561f•72S S7q8 19 Jt7 SS6~.,.ej 
10• S3 36t87t -173'+100•7 00 147573214•7 •27 1 flS1.0t8 •5208t"llA C12'1•I5q 1716•30) S7't7bll•3 556 1 .,311 

Io• .. 36•87A •20lf35A717 •1169'to9s.t ·261? 1 J'f13 •5 I O'I • 9'91t 11BZ19Q? 1862•269 57'17523•9 556) • .'l I~ 
In• SS 36eS77 -2J'f636'1t4 •'16 1 S'l~lf I 7 -2q91, 111 .2 -lf98't. li 1 0 I '+37. 7q i 2002 1 106 S71f793t •b SS6ne92? 

Io• Sb :u,s11 •26'1 I 'IJA I 0 •lf52!663•2 •23721J l 'f•2 • at81f8•JOo lb87e76A 2135•319 571f8BJ3•? ss•n•nsD 

Io• S7 36.679 -29271\'f3•' ""'f'l I lf'IJ#, I 6 -22'fon7'1.A •'1695,965 t•32eJ02 226 I• It'll s1so22S16 SS50•7Q7 

10• S8 36•878 -32Q'l61f8t?. •c+2A99't2• I -2101179 10 6 • '15281368 2 169.88 5 z38o•oq3 5?c;2103•7 555~ I R9FI 

10• S9 36tS77 •3 1f7Q9Slf• 7 -1t15279e, 0 • )95'fb 2A.lf .. qJ'f6. 13 3 2't00•2•2 214901713 s7~'t'l6t•6 sss~.1.3J 
IOS 0 36.876 •3725~M'f•A •'1002070•6 - 180 2072.t ·lft'19t93t 2622•53n 2593.086 s7c;72•0•9 SSS I• 9 I c; 

ins I 36eA79 •J96l\6f12•7 -3838273•0 • ( 61f3,l,J'l I 9 -39'1015211 2AJSeS1f:\ 2686•826 57AQS81•9 S51f'!•76~ 
10s 36.878 •If J 985 lfh I •366 196 2•3 • 1'+79 A1lt7 -J7 18. 6S6 JOJ9,St7 2771e636 57&'1J231J SSlt~, J 8 J 
10s 36t877 •'fl41'168R•7 •;\1473 7~7•3 • I 3 J I 2 l ~ • S -3 '185 ! 169 3232,sen 2~~7t2S7 5?68502•'1 SSlf ·'I 1 •~ 
I os 361SB0 .. q6 I 651.3 •I) -327'1235•7 • J 13R31f9,3 •32'fOe92't 3q1SelQA 2•13•'166 S77JIOS•i 5534eAQ1.1 

I oS 36tS79 •'f803'1n2•? •3Q6'1t3lhA •96p9'1o'- -29861817 3586•22c; 29701083 S77Bt I S•q s5J,.n,,.O 
10 s 36t87A •'f97'17b2• I -2S"!ll!29t6 -7821:\'i .• 3 •272).773 .17"15 1 1 as 30U•962 S7fllS16•6 5524•917 
IOS l6tS77 •S J3009Sel •?6 I '+96At6 •S9qqr;6. I -2'+S2t7't7 38tle't75 30SqeOOO 57A9290•11 ss2·i ... s ... 

10s 36. S79 ·526B•sn•' •2377'1 I I• 'f •'ft5~~2·6 •2 t71f e69S "f02'f. 91 s JoB11131 s7•Sq17•1 SSJ~eA6~ 
I os • 36eS78 •SJtOq:l7•b -21322145-t •230'I JC1•3 • 1B •0•6 13 q1q5•057 309e.327 5so1e16•lf SSQ9tc,8~ 

IOS I 0 l6t877 -S't9S72J1'4 • 1 AA0277t l •'f147c;z • I • 160 I• 't91 't2S!e58A 3t0S•S97 sBnB61f61A 550'.1•?21 
10s II 36eS77 •SSR 31) 3St6 • !62233?.•I 1 l42oc;'+. s • 13Q8 e327 'fJ'l'f • 25 I 31021986 s81S7QS•2 S't94•41q 
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357 

. COMMANDiSERvrcE MODULE 
INERTIAL 5ELEN0CENTRtC PANAH[TERS 

CAR TES IAN COORDINATES POLAR COORDINATE~ 
GROUND POSITION VHOCITY 

ELAPSEO 
TIME x y l ox DY oz RAD I U5 VELQCiTv 

CH .M,5 ) ( FEET) lr HT I (F ErT I IFT/SECI lrT I SE CI I rT 1SECI IFEET I IFT / SF.C I 

108 SO 'fStOA t •2J'H 1 2A • 1 • 'tR860't 5tJ •2 657,,?~7 -'f8 t2 •52 'f 1l'f'f.25,. 1907 •525 6Q5673A •4' S31.f~•'t6~ 
108 so 't7tQ7 9 •2 '+n575n• O •'tBEP+ I ifQ • 2 •26SJ50A 1 If •'tB08178Q tl61 t8 77 t 91 t •665 • o!u7t>l• I 5J't~t't9~ 
108 SO 't910FIO •2 't1536J•A •'f8Bl'IJ71A •26'f96Al•O •'t AQ5 • 021 IJ&f 1't85 1915•7•9 606666719 Sl'f~•~7~ 
108 so 5110~2 •2'+2 't97Q• I •'f A7R71 I •2 •26'f§A't5 .12 •ifBQ l •2't7 t 3671Q9't 1•19••27 6056632•7 Sl't~•C.5~ 
IDB 50 S J1Q80 •2'fJ'f56A 1.R •'tA7S96'hS •26'1100 I • 2 •'f7971 lf!i8 l l1'ft69~ J92't•050 60!i65971S Sl'fl!I •~~" 
108 SO 5StQA2 •2 1+i~ 1q59.9 •lf8 7 32 l 2. 14 •2&JA l149tJ - '+79lt651f tl l21299 19 28tl66 6056562•' SJlf~ .1 #o I ~ 

10 8 SO S710AO -2"15371f3•14 •"1870'+'•0•2 •26J1o12RA.-6 •"17A 918J5 t Jlf18f~ 1•l2•277 6 Q565271i Sllf~ 1 l>lf~ 
108 50 59tORi •2 "1633!9• 2 •lfA6765219 -2&JQl4 J9dl •lf7B6 ,100I tJf7,11fA7 1tl&•J8I 60561ffl•' Sllf~1'°7? 

• 108 51 I• Q79 -2 1472A f:i71ll •lf86'+850t 3 •2621151fl1 I •lf782~ 152 I '+051 07'+ 1 t"lo• lf80 6056&+5~~7 SJlf•i?O~ 

1 ae s 1 3• oA I •214A2'+"171R •lf9621'}3216 •26226~•,.o ·'+7781288 I If 121 6SA I flf1.11 572 6QPi6'+2116 531f•i73~ 

IDB SI 51Q79 •21f920".IQ•5 •lfAS9 !9917 •26 1A7#olf1EI •lf771f11409 1 '+201237 1tlfA•659 6Q5638611f SJlfA • !6A 
I oB S I 71Q B J -250 1s14 5,s •lfR56J5 1 t6 •2& JlfA6J11f •lt 77Q1SJ S llf27181' 1tS217J9 6Q56J5t·~ SJ"1~179q 

... I QB S I 91Q79 •25 110A 2•6 •lfAS 3ll8A, '+ -2•1n•~J.t •'f7661& Q#o tlfJS1J81 1956 • 81 If 6Q56Jlli•2 SJlf~tA2q 

I QB SI I I. oAn -2 s206t1•• • lfR506IO•I -26Q7Q36 ,1 2 •'+7&21682 1 '+lf 2 I f1f9 1C1160 1 882 6QS62Bt10 SJlf~tAS~ 
I QB S I I J10A2 •25l n1JJ•3 •"18 1f77J6•7 -260 .'\ l I 01l •1475817"13 1 lf601SJ0 I C1'614 1 9a+S 60S62At519 SJa+•1AClln 

1 oB s 1 l51QAQ •2SJ'Hlf6•8 •lfBlflf9Q~ • I -2599 t76 11f •lf75'h 789 l"1&81QbA 19691001 60~621017 531f~·92(1 

IOB SI l71QA2 ·· 2Slf9 I 92• ll •lf814 ! 8814 •If • 25951'llf·3 •'f75o.s20 1 a+6S1621 19731051 6056 17 §16 53'+~•q5Q 

I QB SI !91QAQ •2558650• I •1f83891f516 •25912Alf .12 •'+71f61837 tlf73•17n 19 771 096 60!U 11t01lf SJ'fll • 9111 
108 5 1 2 1 1QA 1 •2568 1J9t8 •lf83599 1 .1 -2581375.9 •1471f218J8 1"l8Q17 t If 1981 I J l'f 6Q!6105•1f 5J'+9•oii 
I QB S I 2 J1QAO •257762 1 •If •&+8J3022t7 -25e:.35t,1 •'f738,82S Jlf819t263 1985q66 60S6o7n1J SJ'+Ot(ilf 1 
I QB SI 251081 •2587095. t • 1.!BlOOlA 1 7 •25793BS~3 •a+7Jlf1 797 I '+95. 7811 19891192 •os&ol~ 1 1 S31f'"t,.72 
I QB SI 27tQ79 •2S9656Q•6 •14 Bl7Q39t& -257C,lfl)2~9 ·"17301 7 5'+ 150313 )9 I 99 3 • 211 6Q§6Q00•1 SH••J Ol 

n I oB SI 79tQAI •26060 1A•I • lf8 21f025 •If -257 1 lf12."I •lf726169A IS 10 181f~ 19971225 •0859651 1 SJ'+q• ll' 
108 SI Jt1Q79 •26!51f67•'+ •lf82Q996t2 •25671f1"l•O ... .. 122.623 1s 1 e1 l•A 2001'232 6Q559301Q 531f•1 i ... ; 
I 08 SI 33 t QB) •2621f9oA•b •lf8t7951t9 •256J&+o7~5 •lf7 181SJ6 1525 1883 2oos•2Jlf bOliSBf'f • 9 S31f91Jt; 
108 SJ 3S.Q79 •263'+3'+ 1 •5 •&+8!'+892•7 •25SfJQ31 I •'+7 t "11 143'+ 15.) 3,.J9c; 2009•22• 60!585919 SJlf•• ?1:\ 
10~ SI 37tQAQ - 261f3766tl •&+A 1181 Rt'+ ·255sJ10.6 •'1710.13 17 15'f019 03 20 13•2 18 &05582'f~A 53'+• .•'!;' 

10: ~' ~r:m =~mm:~ :mm~:J :m~m=~ :gstm IW:m mr:m :s~~;:::: S31tQ1,A:'1 
Sllf•, '\ 1 :'I 

108 51 "131QA2 •2&1 1•9 o•• •lffl0250S•5 -25143,55.s -14697~877 15&3•397 2025•1'+7 6QS5719•7 Sllfq 1 ,,.~ 
I oB S I 1.15 1 o"o ""26AJlfl2•C. •lf79937 1• 2 •l5J92rJ li 2 •-+6931701 15701885 2029• 111 6QS5A8"1•7 5314q,,7~ 

IDB 51 lf71QAt -269071.5•7 •lf796221 •9 -253S IJ9 ~1 -'+68915 10 15781369 20lJ•0&8 6QS5blf'117 531fq t lfOlj 
I oB 5 I 1.19. Q79 •271JO l lfci•5 •lf79J(l57t7 .. 2s110,i,q10 •l46AS130S 1 s85. a .. 11 2037•020 605561'+•7 SJlfQ•lfl~ 

108 S I S 1 •0At -21n•So6•? •q7A987A15 '"252699 1 10 .. 1468 ! t QA&+ 1593 •322 20'+0 1 9&5 6QS55791R 5Jlfct • lfblf 
10& 51 ~J.o7Y •27 !8R !.l!•9 .... 786681f11f -2522YnS1 t •'+67&18SQ 1600 1792 20lf&+•9Q3 6Q55Slf&+•9 SJ14•• lfq~ 
108 SI 5S•QAI -212e2 1lf '1 •lf7AJlf7Stl! -25JAA IJ 1lf ·14672·600 1&08 1256 2Qlf81836 •osssoq•' SJ'tQ152, 
108 SJ S7.o79 •?.7J75SS•? •&+7AtJ2S \•lf •25 11.11 'lq.1 •'+6681336 16 t 5• 7 16 2052•7•2 bQ55&+71f19 5J'+••S5!J 
108 5 1 S9 1Q AO .. 27"16AA7•6 •1.177 71"' I 2, 6 -2s 1 n&no .1 J •l4661f 1 QS7 1623•17 "1 205&1•82 6Q55&+J'1 1 9 SJ'+• • co~, 
108 52 I• 082 •2 7S6211 •S •lf77J758t7 ·2501.a+A1.1 • 1H:iS917b&+ lb30ib2n 20601595 bQ551.fQ5. i 531.fct .... , ~ 

( 
1 oB 52 31080 -27.\552-'i. 7 •lf770l!9n, I •2So23c;8 1 l"I -lf6SS1 14 56 1638106~ 206&+1502 6Q55J70•2 SJlf••A~~ 

IO B S2 5•QA2 •2771f8JJ•J -14767206. 5 •2'+9A22S• I -'f65 i tl33 t&lfS •S OS 20681 'fQJ bQ5SJJ5•? 5JlfQ1~7~ 

IO B 52 71QRO •27Al4 1Jt12 •'+7639nA1 1 •21f9a+oAlf • J -14 6&+6. ' ' " t &52 1 91fn 20721297 &0!5JQ011f 5Jlf9•?n, 
IOB S2 9tQAJ -279 3'+7. Q•lf •lf76QS91f17 ·2lfeqq351q •lf6"12114'+14 t&60•3b9 2071.1185 60SS26S•'t 5J'+q•?J~ 
108 52 I I •079 -2sn2101.rJ -lf757?66t6 •ZlfB577916 •lf6J81Q77 16671791f 2080•0•7 6QS5230•li 15Jlf•. 1•11 

LOW GATE 

10 8 52 IJ1QAJ -20 1 lq7?1 7 • lf7 539~~·6 -2148 Jh15 16 -lf&3 3,&96 1~,~ .. 21.] 20BJ•9'+~ 60!519~,7 5Jlf•179~ 

108 Si lS1Q79 •282 12'\51 7 •&+ 7SOS6Se7 -21f771f&+J.8 •'162 91301 t&82 1b2A 20871810 6QSSi60t8 5J14Q .• AZ~ 
100 52 11.as1 -28Jo 11qri 1n •lf71f7 I 9 J • 1 •21f7.'.D61f .• 14 •lf621f189 1 1'901037 209 11672 60S512~ .. i 531f• e llS4! 
108 52 (9t079 -293Q73f,1J •i+71fl805•6 •2'+69Q77o2 •lf62Q11f66 1697 1If'+ 1 2ots.s2e •osso' 1•1 SJlff> 1 AR'I 
108 s2 2 110A n •281f897 11 A •lf71fO'lnJ12 •21f61fAA212 •lf6 t 61Q27 1 7olf18l.fn 20991377 •o!5os1:i 1 ~ SJ If ct. 91., 
108 52 231079 •2858Jfq,q •'+73698612 -2"16nb79 1 7 •'+& 11 • S71f I 712• 231f 2103•220 605502115 SJlf1t1Qlf~ 

1 08 52 7.StOAO •2867'+ 1Atl -'+733551.!•J -21f56'+119I14 - a+601.1 o• 17 t 9. 62.'\ 2 107•056 60!lf986t7 5J'tQ•97:'1 
JOA 52 271QA2 -287662718 •lf730 ! 07t7 -.21f51?s 1 .lf •'+6021623 1 727100 ... 2110•886 605'195119 535~ .·r:io~ 
IDB 52 29.aBo -28A5A?Ath •147266'+6•3 •2"11feo2S18 •lfS981 12b 17314 . 38't 211'+t7Q9 60S'+9J?•2 53Sn•nl.1 
108 52 3J1QAJ -2e•sn2n 1 '.\ ·lf72J 11n. 2 -2'+1f3792.6 -lf59J16 15 17'+ l • 7S7 21 181526 60!;&+&82•,. 535~ 1 n•l 
108 52 3JtQAQ -29Qlf2nl•O •147 19679 13 •214395!; I 1 7 •lf5B9108f 17'f9I12'+ 21221336 6Q5"18'+?•6 5J5f'.'1'092 
108 52 35tQ8t •29 1337 b1? •If 71lq73.7 •2'+JSJ03~ 2 •1458'+151f9 17561'+87 2126'13' bQ!;"lfl., I 9 SJ5~ 1 !7? 
, 0 e 52 311 0 1• "2'22Slf 1 •?. •1t7 1 265J 1 J -21f3 to'+7 .1 2 •145791995 1 76J18't' 2129•936 6Q~'f7781j 5J5n• 1 ;, 

L~ 108 52 391081 ·293 1 696d1 •1f70' 11 A•3 •2lf76?A3.5 -145751'126 177p19f' 213J•726 6o~lf71fJ•~ 5J5~·fAj 
1 08 52 lf t 1079 •291fQAll2•q • 14705568 16 •21f22S t 2•3 •14570 • 81t2 1 778 ,5,. .1 2 13?•510 b05'f70 A•7 Sl5Q• '/I J 
108 52 '+J1QAt •291f99A01".I .. ,.70200'+• I •21flA2Jl15 •'+Sb612145 17851881 211fp287 60Sl4b7&+ , n 53Sn•,lfl 
IOA 52 llS1Q7q •2959 !07 •q - lf698'+2 5• I •2141391.1712 •lfS6 !1b3J 1793. 21"' 21'tS1058 60~1463913 s1sn1 ;1n 
108 52 lf71QBl1 -2968226•5 •lf69 14 83 J . 2 • 21fQ9bS312 •145571 007 180015'+6 2l'tA•B22 &o5'f•n'+ •" 53s~. ~on 
IO A 52 '19tQA2 -29773351q .... ,,,1222·9 •2140535119 •At552136A !807 1870 2152•579 605'f570•0 5JSn1 :\20 
108 52 51.aso •29A/.lfJ6•Q •lf607S991A -2'+0 10 '+310 •145'+ 7 1 71 l 1e1 s.1011 215••329 605'1535. 41 SJSrp Hitt 
1 0A 52 SJeoA2 •29955?.6•7 •lf613J9/,,, , •219677615 •14Slf310'+2 1822150 1 21601073 60S'+5oo•7 5J5ne'\A9 
toA s2 5s10Po • JQl'llf6nA 1 I • lfb8'1 30'h A •23 921.1n217 •'+SJ8t359 1A29.9o!i 2 163•810 6Q~ ..... 6~i 53sn.~1A 
108 52 57eOAt ·Jo1J6Ao12 •lfi>7661f?t9 -23B8n71 •3 •lf53J166t 1Al7•111 21•7•51f I 6Q§'fa+J 1 ... 535~·~'+!1 
108 52 59tQ79 •3Q227"12tA ""lf67296 t•'+ ""238:\7:\2.S •'+528191f9 18'+14. 'f07 217l'2b5 6081f3961'1 5J5n•'l7! 
108 53 1 •QA I -10311c>i;1q •1.166926512 •23793A6t2 •lf52'+•223 1851 ••97 217'1•982 6051f3b21J 535n1507 

11F.RT ICAL DESCENT 

1 as 53 3. 079 •JO'IOAJ916 • lf6655Slf•6 -2375032•6 • lfS19 11f83 18681982 2t7At692 605&+327•7 53S~•!;l#o 
JOB 53 5 • oP. I •3Qa+98731~ ""'+66 182 11.3 -2370671·5 •'+5 1If,728 186612•2 21821396 6Q!'t2931' SJ5rp~·~ 
IQA 53 7tQ79 '"'30S8A9fh6 •&+6581"'891• •2 l6b3n3•0 • lfSQ91959 t87 3t535 218&1093 60Slf2S816 5JSn•CO'i~ 
IDB SJ 9tQAQ •3Q679 ( J17 •"1651fJ3S•2 -236 19 27 ·,, -lfSQ51 177 I 8801803 2 1891783 •01$'+22lf 1 I SJ5o•"'2~ 
.10 8 53 I l•OA2 -30769 19• 2 •&+650566t3 -2J575't319 •l4SQ01J8Q t 8BB1Qbl5 219311466 60§'11891" 53Si:t•~S~ 
108 53 1 .1 •ORO •JoB5qtS•2 •lf6 1f 678719 •2353 15312 • 14'+95. ~68 t8fS1J21 2197q'f2 lt051fJS51 I SlSf'!•l-A' 
lo B SJ l5•QA2 .. 3Q91fQ('l I. s -lf61t2tas. 1 •2Jl4A75S, 3 • 'f&+9Q I 7'tl 1t102.s1, 220Q•8J2 60514 120.t 6 5351)•71~ 
toB 53 17 eoAo "'J t('llfl 7A1l - lf6J9172 17 ·2l lf1.1 J50.o •141fA519Qa+ 1909 18 16 220&+•&+75 60llfOfU 1 l 5lSr:i•?'+Z 
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L TouC~DOIN 

DEFl~ITIONS 

INERTIAL SELENOCENTRIC COORDINATE SYSTE~ - THE Z-AXIS IS PARALLEL TO THE 
EARTH'S ROTATIONAL AXIS, POSITIVE NORTH, THE X-AXIS IS DIRECTED TOWARD THE 
VERNAL EQUINOX, THE Y-AXIS CCMPLETES THE RIGHT-HANDED SYSTEM, THE ORIGIN IS 
AT THE CENTER OF THE MOON, 



,, 

ZoLo•I 
9t'hb• l 
ct:ob·E 

(\;Uo •I 
r-.:uo • T 
Z\:Uo • i 
Z\:Uo• j 
Zt:Oo • T 
zroo• i 
Zt:Uo • T 
Z\:Uo.i 
z(U6•i 
Zt:Uo • T 
l\Uo•i 
I t:Uo • i 
nuo.t 
Huo• i 
Ot:Uo • i 
OtOo•T 
Ot:Uo• T 
6(D6•i 
6.i:uo • i 
ilUo • T 
9lOo•T 
,tlUo•j 
tiUo•i 
llu •• 1 
9201>• i 
9Zu1>.r 
siuo•I 
5lUti • i 
szoo .1 
t.(Uo • i 
t.lUti•T 
nt:u0.r 
t,2o0, i 
t.iLfti. i 
trlUti • f 
t.ZUti • i 
slOo• i 
5Zuo • T 
9iOo• I 
yZUo•l 
.t20o• i 
.tZUti•i 
viuo•i 
4lOb ol 
62Uo•i 
o\:uo• i 
Jl:Uo•f 
I \."Uti 1 l 
ZtU1>•i 
t~Uo•T 
c(ub.1 
tt:Uo • ! 
tr\:Ub• I 
bCtlo• t 
trtUo ~ T 
trt:Oo• i 
ttOo•l 
tt:Uo•i 
t~06•i 
Z\.Uo• T 
ztuo.1 
l\Uo • i 
U~Uo•i 
O\:Oo .1 

6t:oo•i 
8ioo•i 
elood 
,tt:Oo•l 
f(Uo•i 
9ioo•I 
9Zuod 
sZOo•T 
sZoo•l 
sZOo•T 
siOti•j 
szuo • 1 
9(0ti•i 
slOo•i 
sluo•f 
5lU6ol 

9~U6•! 

9t'Uo •I 
flUo•i 
tZOo•i 
• ~ 06. i 
9~06•! 

ty111 
OUlttl~ 

•869(809 
•l:f(L6S09 
•09(g509 

•09tssD9 
•Y9Ct1S09 
•I ObtrS09 

•ltrtr&S09 
•t19bsS09 
•I trSt1509 
'IJ659509 
•09yy5Q9 

•9Z.t8509 
•S6l8S09 
'998tr509 
•8(68509 
•oOU6509 
•v.tOoSD9 
•ttr16S09 
•tOZoS09 
•S5ZoSDY 
•66Z6509 
•ZttoSOY 
•hStoSDY 
•C9C6S09 

•6St:o50Y 
•ltrC6S09 
•l1toS09 
• 1.tZoS09 
•DZZoSOY 
•l916S09 
•ooo6soy 
•SC0oS09 
•S.t68S0Y 
•lZ6'tl509 
--~ettasOy 

•1:1svss09 
•ssvt1S09 
'6l8SS0y 
•1(68':109 
•Sl0oS09 
•ftloS09 
•99loS09 
•(.tb6S09 
•loYosoy 
•Otr66SOY 
•(flU909 
• b0S0909 
•l0~090Y 

•trlll909 
•Ll~l909 
•sO.t1909 
'8!61909 
•etlZ9D9 
•lZhZY09 
•(gSl.,.O'i 

•soYz909 
•95,l9Q9 
•h9lZ909 
•.tl.tZ909 
161'1Z909 
'1.tbZY09 
•DeZZ909 
•05UZyOy 
•os.tl9D9 
•yos 1 Y09 
•eOZ1909 
•5060909 
•tr0Y0909 
•blCUY09 
•I tr00Y09 
•to.toso9 
•Z.tlioS09 
•trgtoS09 
•OtZ650Y 
ti I 16~0Y 

•9z00Soy 
•l"£68S09 
16b6SS09 
•lsoesot 
•S.t6SS0'1 
•Yl06509 
't1'906'.i09 
•9Zl6509 
• £8 ! 650'1 

•.ts16S09 
•l9loSDY 
•Doisso9 
•t11hBS09 
•9tr0t1SOY 

I J,33J I 
sn1a•~ 

5l5dfUdl 

'69Z1HU9 
•gg0ll65 
•9Ztr15.t5 

•9Ztr15L5 
•c I tr I ':i.t5 
•one i~Ls 
•ost1s.t5 
.. ,, , 1 s.ts 
•o.t015L5 
·z90Us.ts 
•tnsUSLS 
• t I .t1J':ii:5 
•z.tsUs.t5 
•Olhll~LS 
•1.szUsLs 
•ttrOUSLS 
•I Ou1bi.5 
•01.totr.ts 
• t I Sttt1.L5 
•z 1 CbbLS 
•oOl6hLS 
•90,1::1tr.ts 
•90.ttl'hLS 
•5f59t1LS 
;zC(9trLS 
•091 9tr,t5 
•t00StrLS 
1l9SLtrL5 
'Oh.tlhLS 
•.tt"9Lt1!5 
•trS'.i.thLS 
• t oh.ttrLS 
•stitrlhLS 
•'bZhi."lS 
•.tlhL"LS 
•SlhLtrLS 
•strhLh.LS 
•b.ttr.th.LS 
•oO':i.t"LS 
•'ghS.th.LS 
"i.85Ltr.tS 
•('Z9.t"LS 
"h59lhLS 
09,t9Lh.t5 
•tro9LllLS 
•IU.tLf'ILS 
'6b9LtrLS 
•oe9LbLS 
'IL'Hf'ILS 
•9tr9Lt1.t5 
it I Z9L"LS 
•Z6SLbLS 
• b95LtrLS 
•otSLhLS 
"6 l ';i£trL5 

;So~Ltr.LS 
•96b.ttr.LS 
•OOSltrLS 
•ttUS.tbLS 
.:9zS.tllLS 
•OSS.tff.LS 
•9.LS.tt1£5 
• 009.thLS 
•I tr9LtrL5 
•I L9Lbl5 
'869Ltr.t5 
•0lLLbL5 
'bCLLhLS 
•Otr£.tffLS 
•9tLL~LS 
•tl.tltrLS 
•tOLL"LS 
•'zs9LbLS 
•t59LhLS 
•ll9Lhl5 
•I bSLhLS 
•99':iLhLS 
16hSLnL5 
• hbS/.trLS 
'bSSLtr.tS 
•19SLll.t5 
•oZ9LhLS 
'969.LllLS 
116.LLhLS 

• 16.tLtrLS 
•91 e.ttr.ls 
•95 I II tr LS 
'96h8bLS 
•SC8t:l"LS 

I ,l33J J 

sn nu~ 
S 1 SdY U:l.id 

t Ztr •001 .. 
9Db•OOI .. 
68C • QIJ I .. 

68( •OU I .. 
loZ•OUI .. 
69.t•66• 
9 l z. 66• 
Oh9'86• 
9C0196• 
L0b•Lb• 
55!'96• 
ZB0•9b• 
oec•so .. 
6.t9•h6• 
lSo•C6· 
Z I Z• £6• 
09tr•Ztt• 
869'16• 
6Z6•06• 
951•06• 
oet•6B· 
bU9•911-
0te•.ttl'• 
Z90'ltl'• 
I UC• Ytl'• 
tss•sa-
c 1 B' trtl'• 
0601 bt:I• 
het•ts-
661PZt:1· 
c:itO • zt1 ... 
96C •I ti'• 
E ill• Ot:1• 
061. 0tl'­
bh9•6L• 
ll I• oL• 
EE9•9L .. 
Oet•al­
tt9.t'£L• 
c:il:l('LL• 
LbO•tL• 
Bb.t•9L• 
16b19L• 
LLZ•9l-
901•9L• 
8L61SL .. 
569 •SL• 
tse•st .. 
(99 •Cj£,. 

51 o • s.t-
z 1 O• 9l• 
55 t. 9l• 
ltrt 1 Yl• 

hLS•9L• 
059•9.L• 

oL!'LL• 
crs•.t.t­
.tE6•LL· 
zsc•s.t ... 
.t9e•eL-
06£ 'bL• 
6h6'6L• 
tbs• 011-
69 I• I ti• 
9Z9 •I t:I• 
Z IS• Z 8• 
czz. (ti• 
856. ttl'­
c 1 t • tttf• 
9Str. 51::1 ... 
bLZ' 9tl'• 
tr LO• ttl• 
Ztle • £ 0• 
L69'Sd• 
trl 5. 61:1-
1tc•06· 
Sh t •I b• 

lS61f6· 
OS.t•lb• 
.tts•to-

our • "'"' 
h90•56• 
66!'56• 
t IS• 96• 

CI S • 96 ... 
st s• 9o· 
ers • 96 .. 
195. 96

00 

5s5•96 .. 

09(• 
SLt' 
tStr • 
ols• 
trU9• 
tit.,. 
6h.t. 

61 t1 • 
9t18. 
0561 

Z IO• t 
I tO • 1 
Ll I• I 
6l I• I 
till• I 
hLZ •I 
91 t •I 
tr st:• I 
ygt •I 
61 h •I 
hbb tJ 
9Vtr ti 
(Sh• I 
96tr •I 
bU!! •I 
.tO~• I 
9US •I 
1 as• 1 
06h ti 
'Htr•I 
9Sh •I 
ZCh t I 
nDh ti 

1.t t •I 
b(( • 1 

Z6' •I 
.ttil tJ 
L6 I• I 
bh I• I 
t80 •I 
.tZO •I 
CY6• 
L6t:I' 
Ll a• 
SSL• 
I t:IY • 
h09. 
SlS• 
Strb • 
(9(. 

Ot:1Z • 
Lb I• 

l It. 
LZU• 
LSD• .. 
lb I• .. 
9ZZ • ... 
0 I ( • ... 
lb( ... 
c lb .... 
(<j';I • ... 

I £9 • .. 
,tUL t ... 

Isl• ... 
lsu • .. 
ozo ... 
YBb • • 
gtrO• I· 
LO 1 •I• 
t'Y I• 1 .. 
Sl''l­
tYZ'I• 
,tO\' • 1 • 
9tiltJ­
l9( •I• 
r 1tr•1-
ontr • 1-
£9tr q .. 
Osbtl• 
trotr •I• 
ZOS•I• 

ZO':I • 1 .. 
ZOStf-

66" •I• 

96h • 1-
Z6h •I 00 

6l9•99CS 
heO•Etts 
.tB9•sozs 

.ttl9156ZS 
9£0•90ZS 
9{.0• 86ZS 
005•00\:S 
1 oc •cots 
Cttr•YOCS 
.tDO•OICS 
9oe•rtcs 
6Zl•etcs 
969•ZZts 
bSS•lZCS 
zst•zccs 
9.tl•eccs 
CSO•ttbtS 
9oO•osts 
06('95(5 
o I o•Z9Es 
h99169CS 
019•9.tCS 
5£.t•t'tl(S 
1ZO•1ot5 

Sbb186(5 
566150hS 
lb9•tlbS 
CYt'1ZhS 
1b1 • 6ltrs 
IS6•9Ctr5 
O.t.t•hhttS 
S.tS•ZShS 
lht•UVhS 
9b0•tl9b5 
hY9•St.trS 
t.tl•(flhS 

9h5•U6hS 
19£ 'L6tr5 
h6l1h0SS 
619•1155 
h I Z • e I SS 
!SS•bZSS 
cz91ocss 
loC•YCSS 
1 hB •I tiSS 
15619tt55 
Z0.t•l':iS5 
9.t0•9SSS 
9SO•U9SS 
9Z9•t95S 
Zt.t•9YSS 
Z!ltr•6YSS 
Cht.tllSS 
£hS•C.t5S 
tee•tr.tss 

9Sl1Sl55 
ISl•9.t5S 
1.tU•'ILSS 
SIS•S.tSS 
l8tr•ht.SS 
61:16•ZLSS 
6ZO•l.t5S 
bl9•'09SS 
5S.t•S9';;5 
ZYh•Z955 
O~l 't:1SSS 
Z£9•hSSS 
9Z I •USSS 
6hZ•ShS5 
610•UbS':i 
9Sb•h('SS 
zes•yl'ss 
llb•G'ZSS 
Sll6'5155 
eOt•oOSS 
oOh •ZOSS 
ZIC156h5 
ztto•a1.1ns 

. tl'9. 01:1"5 
BlO•tthS 
£Ctr•S9h5 
I IL• L Str':i 
9(6'6bh5 
CCl•ZhhS 

Ctl•ZbtrS 
b I I• l bhS 
9tr9• ltrbS 
9.tS•lhbS 
0 It'• I bttS 

(9301 1~301 l)JS/.1.JI 
H!nHlL' 319NY A.ll)613A 

H,lfd•.1.H911J 
t10.1.)3A A.1.1)013/'\ 

csooc•e91 .. 
CtOOt•t:19I• 
96661'8YI• 

'1666I'1:19 1 ... 
19td9'L91• 
9,tUl9•"9t .. 
CL68S1191• 
S0YSS•esJ .. 
':ih605•ss1 .. 
bl6hb1ZSI .. 
SOY.tt•onl­
UI loZ'9bl• 
oZZol•Cttl· 
i:.t:1Ueu•Ohl"' 
Sl.t56'9(1• 
t:l'd I le• t(' I• 
LtS.t9 •Ot I• 
LCSls•.tZI• 
tr91S(•trZI• 
OU9.tltlll .. 
tt:Zoo•.tl 1-
ijhlOe•bt l• 
trtrhO~p 111 • 
c:1zotr•so1 .. 

t+rs61 •sa1 .. 
l+iSeot101-
1t:lt'l.t.86• 
6h85S156• 
6Ztnc•zo­
tst:1.tz 1 • oe· 
01:1z16•sa .. 
St$8691Zg .. 
ll'iBh'6.t• 
blS.tl•9.t· 
l.:\'99Ci1C,t .. 
hh659 • 69• 
,.,..,s9•99 .. 
o.tlsb•t9 ... 
l:i.IJSZ•09 .. 
hi ISO'LS• 
l9l59•ts­
.tYhS9•0s• 
0.t9Sh1.lh• 
b I tlSZ I btr­
'1l8S0•1 h­

IC9S1:1'l(• 
lSl59'hC• 
80(bb'lt­
.t10tZ•t1z­
o611o•sz .. 
SLLB.t• IZ­
bY'ISS•BI• 
uUtllc•s1-
UEILu•z1-
n.tSl9•9 .. 

h6uss•s .. 
6hYLZ • z,,. 
16.tOU •I 
\:CZOc•h 
(U9Ut19,t 
t:IZ I Z 6 •O I 
6CSbZ1bl 
h.tt1.ts•.tl 
hLUZo•Oz 
(90.tZ•bZ 
tt':ILZ9 • Ll 
Z11Uoo•Ot 
oossr•trc 
Vl6Z,t•lt 
ZSZOl'lb 
'HY.th• trh 
ll6be•.tn 
bhblZ•ls 
YhSes•trs 
USSb6'LS 
S6.toz•l9 
lllh9'h9 
SlEi.6'l9 
LCJhoZ•IL 
Ls009•h.t 
'lll6B'LL 
Slt19Jtle 
ttl'i.Zb•bs 
.t1699'ltl 

t16Y9'l8 
ut1YL91Ltl 
l9hS.t'll:l 
1cloa•.ta 
uoooo•ae 

0.tSh9'6 
tr0l99'6 
610Y9'b 

6108916 

9Strs£ • o 
89£10t' •O I 

snsotr•Ut 
t.CC.tZ'l 1 
ZUlli.•11 
tO.t I I• Z i 
90U6h1ll 
l98Z8 • Z 1 
SZZ(l•tl 
aooot•tl 
ccsZ9'\: I 
soo1e•c1 
Ob0t6•\:I 
1911:10 •tr I 
.Lf.iZS I• b I 
bZ I ti I• b I 

t.ttr91'trl 
9Zh 11 •tr I 
ILL I 0 •tr I 
900.te•'t I 

9hti69' l: I 
LI 9,tb •"t: I 
l9l I l • (I 
9tt106 • Z I 
U I hYS • Z J 
t90sl•ll 
1.1.105£ •I I 
6l:OUC.; I l 
OoSOtl • u I 
.t69i.Z •IJ I 
60Sl.t•o 
YY 1 z I I b 

tOoon • t1 
I 5Qtr8 it L 

r I Z t I• /. 
.t6llb'9 
9105£·~ 

tot10o•s 
zsosz•n 
('(£.lh't 
bl I 69 • Z 
8(961:1' I 
t9L oo· 1 
('I 9SZ; 
osczs•-
09ztct1 ... 
I Strt I• z .. 
h'.it1\:6. l-
000( .t 'E-
b 10 15 • n .. 
'htr9.tZ • ':i-

i 19G'O • 9 .. 
&S9Sl'Y• 
oZSYb•,t ... 
( L6h I' ti• 
Lhi.Ull'ti­
til9(b'.6• 
ISt(O•OJ .. 
Ztr.t65'01-
9trSZ I.; I I• 
h6919t11-
Z6990•zt­
Cl0Sh1ll• 
Sh6trs•z1 .. 
h(5t.l•'tl .. 

.LB9!ih • \: 1 .. 
etcoY•t1-
Z9t: ue ··c 1 ... 
hL.tZO•ti I• 
Ll'Sl l 'b I• 
9 I 91. I• h 1 .. 
9SUtl Pb J .. 
I lfi;f( I• h I -
Zh I SO i h J .. 
6U6 16' \:I• 
0£Zh t •t I .. 
.tZCZS'EI• 
l6 l 9Z •.:I -
CJ I 096 I' 1-
900 19 •t J .. 

e0619•ZI· 
ZZtrlY•ZI• 
OZ909'll• 
tlh6S'll• 
ZDZYS"ll• 

6'tll19SC 
O•ny09sE 
Z • SOIJ95C 

Z•SOU9S( 
t•JIY5St 
E•s1ctsc 
o•uososc 
tr• Z trtrltrC 
s•Os8ChC 
0•n166tt 
e•zss5Et 
L • eouott 
1•tro9Sl( 
.t•zzzozt 
6 I ti Oh h I c 
s•s9taoc 
Z•eltilOt 
h'SlUS6Z 
b • t:1SlJY9Z 
0 • t1t1.tllt:1Z 
l•calCLZ 
h I 59SS·H 
tl'YS9.LSZ 
l•OeS6hZ 

9'85ElhZ 
h•yJOttz 
0•1:1.t~hlZ 
Y•99uy1z 
ti• ( 1 5.tOl 
!i. b( 6tl6 I 
b'l{.(061 
L' L Ct1 I 0 I 
S' l Y( t L 1 
b't.tbh91 
0 • t16Y9S I 
I• I 9S1:1n I 
h•6al;iOttl 
-t•sOeZCI 
U•btrt'SZI 
\: '0Z6L I I 
L' I 9eO 11 
S' 16Utr0 I 
E•Zt9.t6 
':I• ljQS I b 

.ttl£LSs 
Y•OtEOe 
c:•uztst 
S

1
LILOL 

b. 8t'!i99 
O•t6ll9 
0

1
90565 

L'Y.t99S 
6'YIEhS 
L"OtrhlS 
C•snOIS 

ti' 
1 

9h I OS 
I• bt Lbh 
5 • 9Zt16h 
b' t1UtrOS 
o • netr 1 s 
C19hOC5 
h•9t,.USS 
I 'I Z9l5 
ti'Cl909 
I• t.90b9 
5•096.LY 
\'' btilZL 
tPSC0£L 
I 1 hB I Z9 

'P9 I l.ts 
'i''hl9(6 
h'8St:l6b 
tl'9lh901 
l•e6lE1 I 
'f 

1 
6h"OZ I 

S•t.St1LZI 
s I Lbb':i\: I 
LI hht th I 
Y' l lt I !:i 1 · 
L 't1556S I 
l 'Z .ttllY I 
h • Ool'9L I 
L1tr8.lh81 
1•6ZCCbl 

l•bZCtol 
S•onEC61 
S1h(9E6l 
ii• y I t:iC 61 
'f1ZOlb6l 

P'301 1~301 l.LJ3JJ 
300.ll~N01 JOOll!'l 51 3AO~V 

3U(l!li1V 

s+uawa10 6un•tnJSo oiJ+uaooua1as pu• 
(sJopa. •Hoo1a. pu• uoiHsod) sa+•u~pJooo Jetod·o~4dvJ6ouo1as 1euone+oij (q) 

panunuoJ -9NIONV1 Hl 01 NO!lll\!Vd3S ONV 9NJ~JOONn -Sij3l31M1Vd HSJ -·JAX 318Vl 

[yl•Zs .,., sOI 
8th•Os ytr 501 
9Lh'8h 9h SDI 

9£h•Hti 9h 501 
5£9•9( 9h SOI 
9.LB09l Sh sOt 
l.t8•9( t.h 501 
tiLR'9( \'h SDI 

9.tB'9( ltr SUI 
LLiP9L lh sot 
LL8•9\: Oh sat 
9£9°9( 6[ SOI 
9£9•9( 9( 501 
lLfP'1( £( SUI 
BL9'9L YE SOI 
6L9'9t: st sot 
9LB•Yc nc sUI 
ll9'9[ tt SDI 
8.tff•Yt ZC SUI 
6L9''fE IC SOI 
9LS'9[ U( sUI 
££81'1[ oz ':iOl 
tl.LO"H ill SDI 
9LP•'f( Ll sot 

l.t8'9( YZ ~01 
LLR•9C SZ 501 
BLR''f[ Ill SOI 
9.ttl•9( t:l ':JUI 
li.8'9[ ll SOI 
tiLB•'H IZ SOI 
6.t8•9( uz 5UI 
9tB•9E ol sot 
LL919( ttl !;iUf 
et.e••t ,1 sot 
6£919( 91 501 
YL8'9\: SI 501 
££9'9[ tr! 501 
BLIP!/( (I 501 

bLB'Y( ll sot 
lLB'9( 11 SUI 
l/.919( UI SOI 
8.t9•9( b 501 
bl9'9( SOI 
i.£8'9( 501 
tiLfJIYC 501 
6LIJ''1l' S SUI 
Oue'9( 5UI 
u.s•9( SOI 
£1L9'9( SUI 
bL9'9( 501 
YL8'9( U SOI 
L.t!P9C bS hOI 
8£8•9( ti5 tiOl 
6Lff'9( LS hUI 
i.LB•9L" 'IS ttOI 

;;:::t ~~ ~~l 
t.Le•9( ES tiOI 
lL8'9\' lS hDI 
tlLR•9( IS tiOI 
6L9"9( US t.UI 
CJS819£ 6h hOI 
i.!8

1
9\' etr ttOI 

t1LB19t Lh tiOI 
6LIP9t Yh t.01 
Ott ff• 9( ':ih ttO I 
LLB'9C trh tiOI 
8£9•9( (h trOI 
6£919( lh trUI 
01;t9•9( \tr trUI 
l ltl • 9t: CJh trO 1 
t1LB•9l bE tiOI 
6£8•9( oC ttOl 
IJt1B19( Lt hUI 
SL919C 9( trOI 
6£9•9[ SC tiOI 
uue•Y( hE trUI 
lLfH9\: I:( trUI 
t1LS

1
9t: lC h01 

6£8•9( IC trOI 
Ot1B''i\: ut hOI 
LLB'9( bl trUl 
8.t8•9( Bl hOI 
b.tH•9( Ll tiUI 

b.Lti•91,; Ll trUI 
StL•Yt: Ll trUI 
lEl'I>( .tZ t.01 
S( l I Z( Ll trO I 
Ltt•O( Ll t.01 

t S • H' HI 
3w 1 ! 

03SdY13 
ON11UH9 



StftO• I .islT&09 .,,,Leu, LL I• Ctf-£ID• IOZ•Ovts 6l\'8£'Z6· 90estr•l1 h'tr5b6(t £9l•Z5 oz ;01 
tr11to• i .,601so9 .,,,,,o, 6 I !i'lll• ZOO• trDZ•Dvts IZ£LZ'6S• L59tD•Zt z • z t ••tt tr9Z •Zs •I ;01 
tt~u. •' • 19,01109 •uuco, see•I•• ,au ... 651 •DetS 91:1' l I• 99• (9099' I 1 l•U(b6(( l9Z•Z5 ~I ;Of 
tttflo 1 l •ttreDeot 

''''''"' 
Stt•lv• 'IO•-htD•Oets 111oeo•tv-SIZ IZ-1 I h • 1:1000tr( z9z•zs LI ;O I 

ttdto• i ••ttt0t09 

""""' 
169•011• ocu •• ll6•6i.£5 l: 51166. bl• 961£t•Ot ~·9trlOtrt t•H•Zs 9 I ;01 

Coil.• .1 •8t90909 "•••Leu, 9( t. 011-lhU•• 0£t•6tt5 6ULZ619L• trl 1 ZZ •U I h • ShtDtrt tr9Z•Z5 SI ;O I 
c 11£0·1 •5Cf0809 'tr69L£09 ,a,.,, .. ISU•. Zbh•6££S W6S991£L• 90(89 .. 6 '.:i•(090tr( Z9Z•Z5 h I ;DI 
tifl6• T •1Zt0d09 '169LtU9 ttl I• bl.• 190•-6DZ•6LCS 61 5 I i:f' Ot· LSLI 1'6 /.. •UZ60trt z9z•zs t I ;DI 
(11LO • j •9(90809 •.t.S9LC09 OS9•SL• llD•· oee•ei.ts /..ShLt • l9• l6YZ'.:i•t1 U'Y61"h( (~Z•Zs Z I ;01 
tttto.Y •19¥0809 • ttilf/..(09 61Z•el• ZaO•. tOS•SLCS 06( ht. h9• 66Zl6'L t•ez.tl+it tr9Z•Zs II ;O I 
tr11t.ei•T •t5t.0809 •Zt9t.CU9 Zle•Ll• z,o ... 16D•ett5 l:t1ZZ L •I 9 .. '.:ihLLl' /.. S•.tlt:lh£ Z9Z•Z5 a I ;O I 
trdLb• i •DS8DsD9 .. (89.Lt:09 O'tr•tL• ID I• .. hC9•LLCS 6t1Dlt•es-61lZ9'' 01 l9LZht t9Z1Zs 

• 
;01 

tr'illb. i •1t60d09 ~689LC09 CC I• LL• 111 ... 5tl•LL£S WSLOt • 5S• 'IJ6h6'S S•i,SCtnt hYl•Zs ;O I 
tr tli.6. i •I I 11809 •'IOLi.CU9 Ztte•9L• Ol I• .. Lb5"fL£5 Sl,lt.•ZS· 666SZ''il l'S0Utrtrt l9Z•Zs ;DI 
St1to.T •t.9Zl909 •Olt.tCU9 ees••t· ez 1 • .. OZO•,LCS 9lhZt•6tr• 069SS•tt t•tOLtrtrt Z9Z•Z5 ,at 
9dLb1j •h(hl11J09 '6hi.LCU9 1LC11H• 9£ 1. -9Utr•SLCS \:0Ztrt•9tr• t LI hll' C h 'ShtrStrt ('fl• Z':i ;01 
911£0.r •L091t:IO' 

106Li.CU9 16" 9l• hh I• .. •st•trtrs tr I L9L 1 (tr• 9hYll'C t110£Z9tr£ h'1l •Zs ;DI 
'tlL&•l •I 8L I 1109 1Ztrsl\'U9 6h019L• ZS I• .. ILO•trtCS l£9ot•Otr-socac•z I •Zt0Lti£ 19Z•Zs ;U I 
Ldlb • l -I Sfil llJO' •s06LtU9 9h6•Si.• •S lo. CSC•Ct.CS t1h6Z91Lt• 05Ctr9' I L 1 5trOLtrC i:'yZ •ZS ;DI 
edto • i •ti ltY09 •ee6LCU9 tee•st-5¥ I• .. Z09•Z£(5 S959tPhC• 8L6b9' U • L 50tfh( CvZ •Zs I ;01 
e'ilLO 1 l •Z9lZB09 • 1 sOt:1tU9 "se •SL• It.I• .. ZZe•ILCS Yoto6t1c-06£51

1 
t•cOt16trt tryZ•Zs a LO I 

61lt.o• l 'h6(lM09 •ee1wcu9 S9e•SL• ,, .. _ Z I 0 •IL £5 <;iCCtr6•SZ· SIZ6Si• t.•let.05£ ZyZ • Z5 •S 901 
6dtei•l •S05Z809 •9Dt8tcl' tr 16 •SL• ze 1 •. Sll•Ot.£5 U6Z861SZ• Oh9t£• t .. Z•oeLISt Z9l • Z5 as 901 
Ui.t&•i •l6Slt109 •,cnt1cu9 ZU0•9L• 9W I•• tl£•6,t5 t:91ZO•tz .. 589tO•t .. \PZZaZst C9Z•Z5 LS 901 
D&t&•i •hS,l809 •oes11co9 8Z 1' 9L-06 i ... t.Zh•89£S &StfSU•Oz .. h511 tP'• h"6L'dt5t tr9l•Z5 9S 901 
loto•l •Le9Z909 •ezt1:n:u, 16Z• 9L• to I•· olS•L9CS Lllli>U•ll• I SstS • t .. 6'5S6hS£ ZyZ•ZS SS 901 
l•Lo•i •C69lWO' •tseB£U9 Z6h19L• 96 I'• 16SPf'fCS tiS\: Z I• tr I• zessz •tr-1•6tr09St C9Z •Zs hS 901 
lbLb•i •Ut.9ZY09 .,co6,·u9 0£t•9L• 8b I• .. 9h91S9£\:i 'd'dbh I I I I -trSl'b'h• L''.:iSILSt '7YZ •Zs ts 901 
lbLb• 1 1619l809 ~6816tU9 +,OO•LL• 00, ·-989•tr9(5 h6Dt.1•9• 9L(S9•';i-Y•Zt.Z9St 1 9Z •Zs ZS 901 
ZbLb•j •lhSZt109 •.t.t£6CU9 t IC• tl· I OZ• .. ('li,•(9£5 oOYel•s .. 19Utt•v .. tr•y6(6S( lyl•Zs IS 901 
lbLei•T •ltrtrzeo, '9Lho\:09 asv•tL· 1 Ol •. 6ZL•Z9CS £9h61•Z-sZO&b'Y-U•ttZi;J09C (9Z•Zs as 901 
Zblb'j •Ol(Ztf09 •cov&tD9 eta• 9i.· I Ol •. ert•IYts t:Utr09 • trtlU(9 I, .. z•zsv19c tr9Z •Zs 

•• 
90 I 

t&Lb • i ol9IZt109 •s1t,c09 I Sh• al• OOl• .. Ztrt.•09£5 wt:U I 9 • t c•osz•t1-6"1.Ll.Z9t I YZ •Zs 
•• 

901 
lbLb•i •t1ZOZ909 •9De&t:09 969•9/.-66 I'• trhl•6SCS 91:1hZg•9 9tll.tr9. ti• t:l'L61H9t Z9Z•Zs Lh 901 
Zblb•j •'1981809 • 6L86CU9 £i.C•6L"' Lb I•• tnt.•esrs tiLLhS'6 S1:10Zh16-0•&00S9t c,z•zs 9h 90 I 
l&Lo•l 'd69ltf09 

1
9l66t.U9 1ee•6L· 561 ... h'i!•LSCS ttt 6L'd • Z I 96L9b'b• h•g0199( h9Z•Zs Sh 901 

I bLb 1 l •6ZSIY09 '8h66(UV e I .,•Oif• Z6 I• .. e9t•9S£S I.Lb I 6' SI C'ti.Sh'UI• O•t61L9£ zyz•zs hh 
;81 loL6•r • £9£' I 1109 •Ctr,6cu9 z1:16• 01:1 .. ii 9 ~ • -t6t.•55(5 116tf96. 9 l cr81.6·u1. b'6SZ9y£ Z9Z •Zs .. ,, 

Ubi.b•1 •t0Zltt09 .0160ro9 £LS• I If• 59 I. -zte•hsts 6t19l0•ZZ Z99ttr•l l .. (•90C6Yt tyZ•Zs Zh 901 
061.b. i •t50l909 •zse,cu9 681 •ZB• Ott 1 • -LSe•tSCS ztc6o•sz tr 1 t.99 •I 1-s•6zca,c tr9Z•Z5 I h 90 I 
6W.i·6• f •S160tt09 .-69i.6£09 9Z9•Z8-SL I• -Z961ZSCS SbL91•ez 19z,z•z1-L'9ZtltC Z9Z•Zs Oh 90 I 
8t1Lo• l •06t.OeO' •C,,6CU9 6Sh•CB• Ot. I 1. ltO•ZSCS 'ltosz• tc £8£Z9' Z I-tr'S6ZZt.t c9z•zs 6( 90 I 
8dLb.-j •I 9Y0110' 18CS6£U9 691. hl:I• h9 I•,. 981•1 scs t:UOtr('h( I L6tr6' l l • l•ttZCLt h9Z' Zs •t 901 
L11L&• T •Lg50Y09 •e6teicu, 9'18• trtl• 85 I• .. Oht•OSts 6\:'l(h'LC hZ6£Z'U• ('LClht.£ 19z•zs Lt 901 
l.11.Lb• i •6050809 ~LtrlbCU9 6LS•Stl• ZS I'• LZS•oh£5 S'f'l:ICS 1 Oh hS I 6h • (I• l'SOUSLC zvz•zs 9( 90 I 
'~l&•T •9trhU809 "1606to, 90t. 9t:I• Sh I• ... ost•11ncs Y09+t9•tn hSS0L1CI• I• 9£ttSt..t £vl • Z<.:i St 901 
9dl6'i •t.6£0t109 •tt6d£09 hhO • i.tl• ;ti·-11 o • e+its YLLS.L19h lhl9tJ'(\-£

0
9l'f9L£ hYZ • Zl;i ht 9UI 

Siil• .t •09£0t109 •oeu1~u, Dot• Lii• Ot I•• t1£•Lh£5 \:ttZi.e'6h 61;1£ I 0 •n I• Z • bLE I.Lt l'H1Zs (( 901 
5tll b • i •(££0tt09 •tt,e't:U9 hhS•Qtl• zz 1 ... 859•9ht5 6t:U66'Zs Y'lh 11•tr1 .. b'LLD9t.t lyl. zs Zt 901 
tr ti Lb el ''IC0t109 •eusstU9 zor • 611-C 1 I• .. 6tr0•9tr(S z1001•9s 1. SIL I• tr I• s•sctet.£ £9Z•Z5 It 901 
hdlb•i •socoeov "'e6(U£U9 190•00.;. SO I•• ttih•sncS Utitiz•bS ~t ttl:l I. h 1-i•sn£6tt h9Z •Zs Ot 90f 
hdlb oT •00(0d09 •01c1:1cu9 1Ze•06• 96U ... SL61trhtS l:IL't'tr(•Z9 91J591'nl• 5'S006LC zyz•zs •Z 901 
tr1Ho•T •136Z0809 •9trl'SCU9 9LS• 16• 991.J• .. SIS• trht'S ISC9h1S9 bl I U I' tr I• 9'hlh0Q( Z9Z•Z5 az 901 
htllb .1 'L6Z0909 ~hllt1CU9 0tt•Z6• LtO• .. tOl•trhCS l:l+tLi.5'89 ILS66'tl-Z•itt10et t9Z•Z5 Ll 901 
tr ti Lb• j 1tf6iOs09 •OIZwtU9 hLO •Cb• ,,u ... £5L•Ch£S 6'1l8't'll I ZYS8 • t I• U•trtllst h9Z•Zs 9Z 90 I 
hiflb 1 l •66zova' '9tZ'eto9 6De•t6• t.SU • .. h5h1(h('.:i ll(6l'hl llhL9'(1• 't'' I z9 I 9C l'il •Zs sz 901 
trdtb •· r '66l0&09 •1,zecu9 Zts• tt6• ttrUt ... 11 Z • t tr CS (lt6e'LL lbhSh'£1 .. Z•t:Jolwc cyZ•Zs hZ 901 
trdt.6• 1 '"6zo11ot "tLttJt09 I hZ •SO• L£U• .. nZo•rtrcs ':iY986'0e SSL6i'tl• ':i I Lh 1 lij( h9Z'lS tz 90 I 
trttl6 • T •96ZOtt09 • LBhii£09 h£615b"' 9zu • .. t6e•ZtrCS sOtto•ne .I ((U6 • t 1 .. 6 • n:tZl:I( I 9Z •Zs zz 901 
511Lb • i •tr6tu11a, •tZVttt09 0 19. 96• 9JU•. OZe•ZtrE'S 19 l SI• La lltt.S•tl• 'f'ltrtrZet Z9Z•Z5 I Z 901 
Stll.6 • i •z6zoeo9 •bLLt1£Ll9 S9Z•t.6• 500• -cOe•ZtrtS '81ZZ•06 ezeuz-c:t-C1UOSZ£1£ cyz•zs oz 90 I 
ft:ILb • T •Z6l0W09 •ZS6tttU9 9b9•tb• 900• Zhg•ZtrtS UZ\'9C:'£6 (9608'11· C:•66trZ8£ nyZ•Zs •I 901 
911Lb .j' •56l0809 •et I b(U9 eOs•eo-9 I 0 • LC6•Zh£S lb5£t'VO OSet.£' 11 .. s•uttrzer 1 yZ • zs a I 901 
'"L••r •COCOttO' • ZCtoCU9 t60•6b-LZU• 91:10•thES IZttL£'6b 01910•01. l'L1£lU£ Z9Z•ls LI 901 
Ltll.b • i •91£UU09 '6ZS6tU9 ZS9•6b• 9tO• Z6Z•Ctr£5 ';ib I I h • ZO I eOtrztr•01-l•t£1Ze£ ( 9Z •Zs 9 I 901 
LdLb•T •9CC0809 •trlL6CU9 te 1 • lJO I .. 9trU• O<;iS•(h(S C: I '.::!(ft• SO I 19(06'6-I' L6'd I et tryZ•Zs SI 901 
Bt1Lb.) •99(0909 •Zl6&CU9 h89•0UI .. 6iii0. 199•£hCS 6lbtrtJ•l:llJI 0(!95(•0-O't..6Sl9£ lvz•zs h I 901 
6tllb • l •SOtrlleO' '6&0Utr09 SS t •I U I. ,,,.u. ClZ•trtrtS ':i I hStr •I I I 01. \:SL'""' I• Otri:' I i:tC ZyZ•Zs t I 901 
6t1L&• 1 •VStr0tt09 • oszuno9 S6S' t 0 t .. 6L0• h£9 •tr tr CS 060htr•trl I Lht.Bl"d• 9°trZl:IOeC cyz•zs Z I 901 
OC.tb. I 16150809 •'Z6tOtrU9 zoo•z01-690• C60•StrCS UZL(h"Ll I SZ695'L-£1lst01;1C h9Z•Z5 11 901 
Oot6•1 •s,so1109 'ZISUtr09 9Lt•ZOI .. 660• 009•Sht5 9l9Jtr•Oll YL0£6'Y• h'trZtl6Lt ZyZ•Zs 01 901 
leit.&11 •t9YUd09 • 909UtrU9 91L'ZOI .. 601 • ISl••HtS tLLet•CZI 'Htt.Z•Y· l•ZtrZ61.t C9Z•Zs 90 I 
io.Lb•i • treLDt109 •etvUtrU9 OZO•tUI. & 1 I• 9hl'9htS t.ZlSt•9ll I OOU9' S• l't.099£( h9Z•Zs 901 
l&L&•T •9680t109 'IZt.UtrU9 06Z•tUI. Ll I• Zttt•LhCS l9Ul£•6ZI tr£116•tr-L'UZ6LLt hYZ•Zs 90 I 
Z6L•'' •6J01d09 •ttt.UtrU9 tZ51(0I .. fC I• eso•etrt5 6trt9z•Ztl L56UZ•tr· l•591t.tt zyz•zs 901 
l6Lb•'i •zs 1 1 vo• e' 9l £UtrU9 OZt.•£01 .. hh 1. ZLL'tlh(S tti.1 IZ"itl t.S96h't• I •Z0tr9t.C CyZ•Zs 901 
Z'ol.&• T •l6llv09 •t6¥Utr09 I 99• £0 I .. ZSI • ZZS•6h£S YtYsl•Btl 1 ZtrLl •z .. U•trtSSLt h9Z•Zs h 90 I 
lbi.b. i • t1tfr 1 SOf •5(9UtrU9 trOO•trUI .. •SI• 9uc•oscs t111:160 •I tr I LCtrtrO•t .. U'£0Lht.t I 9Z 'Zs c 901 
toi.6•i '69511109 •9ssuttU9 680• trU I .. 9'1 I• ZZl'HitS eillltO•trnl 06ij0C' I• S'l6LCLC C:9Z•Zs z 901 
tol.6•T •li,,£ I tr09 •eshUtr09 Lt I• hU 1 .. t;I • i.96•15£5 tf(LL619hl h66'15'• t•ztreZ1..E £9Z•Z.S I 901 
t6L6'j •L6il&09 •sntUtru9 lh 1 • trU I .. 6L 1 • I he •ZStS YLYl6•6trl CBOL I• tt'LS81Lt h9Z'lS u 901 
tOL6'i •l5UZ909 .. 91ZUttU' 6 11•hU1 .. i,91. 6(t•tsts htLSe•Zsl 6t 116. 6'0trb'0£( zvr•zs •S sDI 
£bLb• 1 •tOZl.-09 ,; Ot10UttU9 tr SO• hU f .. 6tl I• 1991hS£S c:1 OOt1 • S'.:i I I 86h9 •I 6'h6L6YC. Z9Z•Zs •S sDI 
£6t.&•i •Z5tZd09 •trt66CU9 I 56 •CU I .. (61' · h09•i;JSCS 1 1 9hL •es 1 sttrer•i £1ZZL89£ cvz•zs LS SUI 
t6Lo•T 'V6trZS09 •Z&L6tU9 0I9•tU1 .. Lb I. 595•95(5 't'l969'191 BhZll't 519Z9L9C h9Z • zs 9S SDI 
tOLei•i •6(Ytt10' 'LZ'96\:U9 Z£9•(UI .. I OZ• ChS•L5CS trSIS9•h9l 9eztt1•t 9'01S99t Z9Z•Z5 SS sOI ., 
t&lb•T •Stlld09 '69h6(09 9Itr.cu1 .. tOl• trts•wscs '!iBll9•t.yl t.t(trs•n b''LLCS9t ( yZ I llj hS SOI 
tbt.b •I •t.06Z809 ··z 1 t•t;u, h9 I' cu 1 .. 50l. 9(5165(5 1;JUl9s•Utl 6oztrz ··':I tr•ltltr9t ti9Z•Zs cs sO I 
t6L&•l •tr('Ott109 45Sl6CU9 9le•ZUI .. t.Ol • 9hS•09CS 90955'(£1 I I tZ 6 ~ '.:i t•trtOC9t h9Z•Zs ZS so I 
CbLb• i 19SltdU9 ;0000(09 zss1zu1 .. &Ol • zitst19cs LZihS'9LI 95965 .. 9 u• 11 •I H Z9Z•Z5 IS 501 

• (6L61 i •ti,Z(809 •ttreeto9 ( 61. zo 1 .. gOl • 1es•z9cs L9htS'6LI 95strZ•L 9'£trt.09t t yZ •Zs os 501 
ZoL&•l •V&ttlll09 '869t1CU9 66t•tUI .. tOl • 009•£9£5 SZlttr•Ltl .. LZ I t1B • L 6'Si.56St hYZ•Zs •• 501 
t&l.b .1 •56h(W09 •zss11cu9 ZLC • 1 U I .. t.Ol• 9!9•n9£S l06hh'htl• Lt:IZ6h' II l •I I h81.iit 19Z•Zs .. sol 
l&Lt.• 1 •tf6SC809 '6Dh1tt.'09 c161001. SOl • t.Z1i'S9£S UZSZh•lt.l• 6SlaO•o l:l'ZSZLSC Z9Z • Zt; Lh sOI 

0 
ZoL••! 'Y69CW09 .: 69ZytU9 tltr •0\J • -COl• 6Z9•99t5 E"Sllt.£•991· OtstrY•o 6'£0195£ t9Z•Zs 9h SDI 

t•-d O! J.SYOJ 

I HH) I J.33J I ( J.3JJ J I !)30 I nJ30J 1)35/J.JI 19]01 I 930 l I !JlJI IS 1 H' H) 
OU I d]d snto•M sn1oh H!nMIZW ]1'"' U I J01lA lDnu '"01 300.llJ.Y1 51 l/IOBV lHI! 

5J5dYOdf s1Sd'fl~3d H!9~•!H911J 300J.IJ.1Y 03SdY13 
MQ!J]A U I J013A NOJ.)31\ NOIJ.J~Ud ClN11Ut19 

5.1N~Nl1" 9N~.1.•111Jso JI M!N]JQNJ1l5 Sl.LYNIONOOJ yY10d )JHdfll~ON313S 1YNOIJ.Y!OH 

l1noow ::D 1 Atns~ON'OHIU) 

6~E 



) 

J 

Dot••I 
Doto•T 
Doto•i 
Doto•l 
Ooto•T 
Doto• i 
Dllitb • i 
Doto•! 

Coto• 1 

Ooto 1 l 
bdlb. i 
•WtO • i 
etf to 1 i 
Id Lb•! 

tdtb•I 
Llillb • l 
,., •• i 
9fflo•l 
Sil to• i 
S!Jto • i 
.,.,, •• i 
tidto•i 
h8to•T 
trdto•i 
tr~lb. i 
trdlb. i 
ltd Lb. i 
hlllb. i 
trdto•! 

ft ti LO• I 
lttHo•l 
h1Ho• r 
StiL6 • ~ 
stito • 1 

9•ilb' T 
9tl'to•i 
LWLb • j 
Ldtb'j 
8WL.6•i 
fldlb .1 
••HO• T 
•dto • i 
Obto•i 
Ooto•i 
16to•i 
1 ou~ • i 
IOto•i 
loto•l 
Zoto• ! 
lOtb •I 
toto• 1 
tc:ito•i 
toto•l 
totc:i•i 
t1Ho•l 
totc:i•i 

t•t•·' 
tot• .r 
t•t•• i 
,., •• 1 
tot••i 
t•t•·r 
t•t••i 
lbtb• T 
ioto•i 
Zoto•i 
lOtc:i•i 
Zoto•l 
zu•• r 
Zoto•i 
l•to•i" 
l•t••l 
loto•i 
I oto • T 
ioto•i 
I •a• T 
lotc:iel 
i•to•i 
Dc:ito•i' 
Ootc:i• ! 
Ooto•I 
Ooi.o • f 
,.,, •• t 
6tf to• 'i 
w•L• • 1 
&Wt••f 
ttlt6• 'i 
,.,,.1 
i.dt6• i 
•lito•T 
9tf t•• i 
51iit6•! 

t ijHJ 

OU1 til~ 

• t I OOtrO'I 
•t1000909 
• t000tr09 
•t•••tD'I 
•Zo••tD'I 
•tec:iol.o'I 
•I et:ioi.09 
''llbOL09 

•9£66£09 
'6686.l.09 
•0St6LD9 
•tr196i.09 
•I otr6L09 
•hgt6L09 

't6l6L0'1 
•LIZot09 
•ts1,,09 
•0110.t09 
•fttOotDY 
•OsOolO'I 
•ftt0ot09 
•trl06L09 
•otOot09 
•91DoL09 
•BIOoi.09 
•01ootD9 
•olDoL09 
•otDotO'I 
•s1uotO¥ 

•tr106L09 
•1.1Dol09 
.5106,09 
•ttlU6Lo9 
•c106tD9 
•Cl06l0'1 
•e•Uo!Oy 
•LZ06L09 
•ttr06L0'1 
.,,o6i.D9 
'66Uot09 
•ttr 1 oL09 

•001oto9 
'99lotD9 
• L1tt6LD'f 
•I trtrot09 
•9trs6L09 
•t9v6LoY 
•lot6to9 
•ttoolD9 
•OtUOii09 
• 01 iOti'09 
•ZLtOt109 
• 9Z5090'1 
•I gY0809 
•St90y09 
''1860tr09 
•ttl 190y 
•ttZlsOY 
•YI tr I 809 
•051il90y 
• 6L 'f 180'1 
•t091tr09 
•1U61tt09 
•tt0Ztt09 
•.ttrlZt109 
•tstzeo9 
•trstzeo9 
•Osttzeo, 
•ltr5lU09 
•.tZ¥ZwO'I 
•SOtlW09 
•SOZZ809 
•9Lll809 
•ttill809 
'68dlll0't 
•ttt6Z80'1 
• t56l!J'0'1 
• lt96ltf09 
•t56l809 
•trt6Z809 
•l61ZW09 
•Ot8lW09 
•09Llll'D9 
•zs?zt1a• 
•scsz1109 
•tOtrle09 
•9SZlW09 
•t40lt109 
•Otoltr09 
• ti St 180¥ 
1
58511109 

• 51 b t dD'I 

I !llJI 
sn10¥• 

51$dWUd'f 

'llllft09 
"01lftr09 
•6oz1tio9 
•gOZ I ft09 
•tOlftrU9 
•9ozitru9 
•sOlltr09 
•ttOlltrU9 

•trUlltrU9 
• ze t 1 tru9 
•oz11ft09 
•t£OltrU9 
•1tl6UtrU9 
'L6tOtrU9 

:~a~~~~; 
•'5+,(UtrU9 
•9t1IUtrU9 
'LtOUtrU9 
•S68tit'.U9 
•o'H6CU9 
•t996(U9 
'6l5ot09 
•ZZS6\:U9 
•£6h6CU9 
•ht:ihtitU9 
•szsot:u9 
•99socu9 
•9.t90CU9 

•9L9ti£U9 
'Z696CU9 
• ziu6co9 
•9st:ic:itU9 
.-61 I OtrU9 
'"L6ZUttU9 
• tt1ftUtrU9 
•z990tru9 
•0L80tro9 
•t LO I trll9 
•Lszttt_o, 
1

6Zftlft09 
• tr8S i tru9 
•'9ltihU9 
•ozerno9 
• 916 I tiU9 
.-5!61 trU9 
··euuZft09 
•It I OltrU9 
•coolftu9 
• otro 1 tru9 
•zee1tro9 
itrbt I trU9 
• 68¥ I tiU9 
'6951trU9 
• tt:ft f trU9 
•sot1tfu9 
•9t,liftU9 
"Z660trU9 
•sCt10tr09 
.; BL 9UtrU9 
•OZSUtt09 
• tr9£0tr09 
•O I lUtt09 
'6SOUtrU9 
•Zlo6l"U9 
'L9L1;£U9 
•9Z96CU9 
••ehoto9 
•sscocu9 
•tttZoru9 
•'9006£U9 
•96D6C09 
•ztottt:09 
•I S8t1(U9 
•trctet:09 
'"I l99CU9 
•ZIS9tU9 
•90ttetU9 
•Olt1:1(U9 
•9IZ9£09 
•tt 1 acu9 
•9saucu9 
.-594tt:U9 
•tt6Lt:U9 
•ot8.ttu9 
•trze.ttu9 
•t8lLL"U9 
•L5tt£09 
•titti.t09 
~·91 .tLt09 

'L0LL(U9 
•OUtLt09 

I J.33J J 
sn 1 O'ftt 

SI Sd'O tt3d 

5Ztt • 1 II• 
Sh tr• Id• 
59tr• I ti!• 
sett• 1 w­
sos. 1 ti• 
szs• 1 t1• 
StrS• I ti• 
S9c.:i • 1 If• 

S95• 1 ti• 
l '181 1 ti• 
ft61t • Ztl• 
htt I• Cd• 
sle•ttt­
tros• trt1• 

01z•sw• 
OCo•Sd• 
£991'tW• 
90tr' L'd• 
£ 51 • Stl• 
(Io• Stl• 
£t9•011-
httr•06-
£61., ,_ 

Sb6 • t b• 

L69•l6• 
e£tr•£6• 
.t91'h6• 
see•tt6· 
Ltj'$•$b• 

tes•s•­
£09•5• .. 
SLC•96• 
8£D•L•­
ot9•Lo­
a•z•90-
£09•90-
19tr. 60• 
ZOO•OOI .. 
sls•OUI .. 
L6o•OUI .. 
Shh• I U I .. 
L9e•IOI .. 
tSZ•ZUI .. 
sO•pZUI .. 
ZZo•ZOI .. 
trUz•tUI .. 
ostt•tu1-
099•cu1 .. 
cce•co1 .. 
696•£UI .. 
990 • trU I .. 
6Zl•ftUI ... 
Z51 • ftU I .. 
£(I• trU J .. 
St10• trO 1 .. 
S66•COI .. 
t9e•£UI .. 
Z0t•t01 .. 
ootr•cOt .. 
09z•cu1 .. 
h86•ZUI,. 
ZL9•ZUI .. 
Slt•ZUI .. 
hh6tfU1 .. 
9Z5t1u1 .. 
ueo•1u1 .. 
oos•ou1 .. 
Lt10•QU I .. 
9ft516b• 
Ll6'6'b• 
09c•eo• 
oac•e6-
esL•t6• 
Zll'Lb• 
hhtr. 9b• 
9SL156• 
IS0•56• 
oC:C•tt6• 
tos•co-
9trs • zo .. 
oeo•ztt-
9Zt ti 6• 
sss•06-
oeL • 6ti• 
610•otf­
rsz•ew· 
£6tr • Lii• 
OttL • Ytl• 
866'5d• 
99l•Stl• 

tss • trll• 
9Se•cw-

SL I'• 
SL!• .. 
SL I•• 
st••­
sd•­
SL I• .. 
St I•• 
SLI•· 

SL I•• 
( l i. -
89 I•· 
ft9 i. -
65 I• .. 
t 5 ~. -
th I'• 
I h I• .. 
Sl" I• .. 
9z 1 • .. 
UZI• .. 
\:I I• .. 
SO I• .. 
£6U • • 
sell• .. 
OLLI• .. 
OtU • .. 
19U• .. 
ZSU• ... 
ZtrU • .. 
cco • .. 

((U• .. 

1cu ... 
I zu, .. 
11 a ... 
100 .... 
600. 

6 I U • 
otO• 
ocu• 
6trU• 
bSO• 
1;19U• 
ijLU• 
i.ijU I 

L60• 
yCl I. 

trll• 
CZ I• 
It I• 
9( I• 
Sh I• 
tS I• 
OS I. 
59 I• 

Ot i • 
SL I• 
09 I• 
tr81 • 
LS I• 
Oo I• 
Z6 I• 
tto 1 • 
561. 
961. 
961. 
561. 
trot• 
t 6 I• 
16 I• 

ee •' 
59 I. 
t et• 
1e1 • 
LL I• 
Z LI• 
L9 I• 
Z9 I• 
95 I• 
6h I• 
Zft I• 
SC I• 
LZ I• 
6 1 I• 
Ill• 
ZU I• 
toO• 
tr90 • 
ttLO• 
tr9U • 
nso • 
trtrU • 

h co• 
tlO• 

ZtL•SSCS 
1Ut•5St5 
IL9•5St5 
ttt9•S5ts 
119•S5CS 
1e5•ssts 
155•55[5 
ozs•sscs 

ozs•sscs 
9tD•ssrs 
69 1 • tr':iCS 
ZZ£•£5£S 
9ttt•Zsts 
959•15(5 

~~~:g~~~ 
et£•otr(S 
t:ilf'Ptttr(S 
e£0•9tr(S 
6Ztr•.ttr£5 
(YB•YhES 
tftt•9tr£S 
OLe•':itrCS 
9trtr •Sh£ 5 
ZtO•ShfS 
05.t •ft It CS 
6Ltr•hh£5 
Z9l•trh£5 
eoO•trtrrs 

eoO•trhCS 
Lt0•trtt£S 
5L6•£h£S 
LZ6•ctrt5 
l(6•E'.tr(5 
Ooo•tttts 
00 I• trtr(S 
£9Z•htt£S 
YLh•tttr£5 
0trl'hftt5 
zso•sftt5 
z 1 tr• strcs 
ele•str£5 
OLZ • 'ftr\:5 
h9£•'H(5 
uor•Lttt~ 
tte•ttrts 
ZOtr • etr£5 
Ch I I btrt:S 
0£B•btr(S 
6tr5 • 0'.::11\:S 
6bl•IS£S 
6LO•Z5CS 
999•lSCS 
9IL•l"SCS 
ttS•hSCS 
ehtr•ssts 
£tr£•95£S 
hSZ•tSCS 
6.tl•escs 
91 l•osrs 
(90•09(5 
910'19£5 
hLb•l9£S 
ttto•Z9f5 
zoe•CYCS 
Ltrs•tt9cs 
96L•S9£5 
9£L•99(5 
h99•£9(5 
Ll5•89(5 
Cttr•ttYfS 
fLh169CS 
6h(•0££5 
ZOZ•ILCS 
6ZO•ZL£5 

.ele•ZLCS 
Y6S1£LtS 
ZCC•httS 
Z£0•S££S 
tr69•St£5 
t1£1'1L£5 
e6e••Hts 
9£tr•tt£5 
6Zo•£.ttS 
ttt•eLts 
LLL•t1t£S 
Oll•6LCS 
Zth16ltS 
99916lCS 
D69'6LC5 
.,.,o•o8ts 
ttr 1 •oacs 

1~30J 19301 1JlstJ..:n 
H!OWllY 319NY AJ.IJ013A 

H!Yd•!H911J 
•O!ll~ UIJ013~ 

l:tr584:: •Oz 
'i'trL8£ •Ol 
I 56tltr. oz 
95165•0Z 
Z9t:6910Z 
6'156t10Z 
08L6e•0Z 
61i666'0Z 

bd666'0l 
Yttt: IS• ZZ 
tlses•sz 
sstt9y•ez 
tr5 I SL• I£ 
YSStre•trt 

'.::116StrO'.tt 
961 SO• I tr 
9Li91'htr 
StrlLl'Ltr 
L056t:'0S 
lYftls•ts 
905[9•9s 
6(55L'65 
ISftLe•Z9 

l"tl' ••I $9 
'i'OSOl 169 
t1htr I Z • Z t 
~.tttl£•5£ 

00Lfft18l 
Yfttt0St18 

Yht105 •I tj' 
1;tk!U86 •I 9 
ti9C9U1S11 
CJZt1£ I• ee 
L0ft0Z•lo 
ntj'09z•ho 
hZ80t•L6 
eU9ftt•OOI 
U[hLt•fOI 
tr6Z6C

0
90l 

ti I lOtt I 60 I 
YI ZOti • Z I I 
SCC6£'Sll 
919Lt•811 
1::1 ISC'IZI 
tlBtt I£• ttz I 
tOUsz•LZI 
bb5(l'0(1 
'16SeJtt:t:l 
tt£l£ I• 9£ I 
£';;';itO•oc1 
bS910•Zhl 
1::1£956 •tr tr I 
sosoa•Ltd 
0£9C11•05I 
tthl:l.tt•tsl 
tt:tZL19Sl 
~UC:::t9'051 
z55z9•z91 
Z'ltr95•S9I 
t1ZU55•99I 
szczset.tl 
httrOs•trLI 
ttltr61t • tt I 
Sft90S'OLI• 
0C:£6tt19Ll­
!SLL1t•CLI­
tlth-tr•O.tl'"' 
9050tr•L91• 
h9CSC•h91• 
tlU6Ztl91-
L651Z'iiSI• 
L6SIZ'8SI• 
~60Cl•Ssl· 
ft9StO•Z5I .. 
trhU£o•t1trl• 
ZtiSl9•Snl­
S8Z6Y'ltrl• 
66195'6(1-
llftltr•9tl• 
csoez•cc1-
sc:i1c1•oc1-
056L6'9ZI• 
09trZ9•£ZI• 
Slii9•PUZI• 
tr ti I IS• LI I• 
S'f55C•til I• 
L610Z• It 1• 
cslso•ttOl· 
lttSOo•trOI• 
tt9h9t• 101• 
t:ZUCY'86• 
zotos•so-

L ht CC' I\ .. 
trSetrC 4 I 1-
L 5£9£ •I 1 .. 
L58L('ll­
£5tot•ll­
Strt]Uh

1
ll• 

sc czn • 1 1 .. 
OZ8fh1ll• 

OZyCh• 11• 
6 I tr59 •I I• 
t0t90•ZI· 
gl9trh • Z I• 

L906L'ZJ .. 
t:ilo6D•U­

oooLt't:I .. 
S6tr09' t; 1 .. 
19ou9•c1 .. 
oltS6'( I• 
UStt LO• h I• 
oe 151. tr 1-
ZZ68 I' ft I -
I tr981 •ft I .. 
11trttr I• h I .. 

65UY0'trl .. 
trll8C6 • t I ... 
CZVLL

0
tl• 

ILSL5'tl­
h1.t£t•CJ­
Ill 190

1 
l l • 

Bl I 90' \:I• 

~3~!~:~~: 
60Str(•'Zl ... 

hOlSt:i•l1 .. 
t 8.tC S •I 1-
(0990 '11-
I 6£09•1.11 .. 
oezoo•o 1-
9htr5S'6-
elOt:i6'0-
991utr•t1-
SSU6L'l-
9SgSl•L· 
(ft LOS• 9-
£69£11• 1;; .. 

9tttrsl•s­
sot str •tr­
L£ LhL • t: .. 
L 9 tlD It; ... 

Y066Z•c::: .. 
zas9s • 1 .. 
6hLl'B '• 
Ll980'"" 
ol"tr59 • 
tUtrb(' I 
ZCOC I• C::: 
li!l'ltt'l 
18h85'( 
61ooz•n 
ZttZCIO • ~ 
09ZoY'S 
(8L9('Y 
sz9zo•t 
60599'1. 
trlsez•w 
I Z &88•1;1 
S 1 55tr • o 
9tzuo•u1 
e 1 ZZS •u I 
cOciO'i I 
l££Ltr'll 
L CCL h •I I 
9£ I U6 t 1 I 
Z890l•ZI 
9lLS9•C::: I 
IO I 1;10 • Z I 
LY69l'tl 
aso 1s•c1 
tLDtt•£1 
ZSZ06•(1 
1 lttCO •ft I 
ersz 1, . .,1 
OtSl I •tr I 
SbhB I• tr I 
I 1tS1 • h I 
bZ090•.ftt 
B5996•tl 
osz11:1--c1 
159 I Y tc I 
nzsac•c1 
9trC I I• t l 
y0+,U9 •(,I 

(•40(89( 
0•Ztr£89£ 
8•trtce9c 
5•.t0h8Y£ 
Z•Otrtt89C 
O•t:th89£ 
9•50599( 
<::•11tS89t 

Z•s£589£ 
C:•bl0o9C 
tl'SL6b9t 
Y0L000£( 
U•zl&ILC 
£'999ZLl 

9'6ZSCtC 
". y[( tr l ( 
U•tllStt 
9'Stt8SL£ 
0•1JtrS'H£ 
9'Z61£Lt 
5' I Ott LL£ 
l•5y(tf£( 
1 •zet18lt 

L'USC6£t 
tf'b9LOL£ 
O•tf£10e£ 
('hStrOtH 
9'Llt0t1£ 
l•tzoDet 

1 • LlbOt:it 

~ :sw:~ 
t:iol6ll1;t£ 
I• tll I et 
"• 90l lac 
I• oz 11 SC 
Y'S6608t 
tt • SOt:iOtJ( 
1 •a9soac 
o•estoac 
tt'Z006Lt 
9' Z6tr6t£ 
l•6ZU6£E 
£•tlSSt£ 
9'thblit 
I 'Z\:£.ttC 
o• 6999tC 
G

1
09bSl£ 

lJ•.tOZS.tC 
('21trhL( 
8'lLS£L£ 
I •yOLZLC 
9'60LIL( 
6'UY1::10tt 
l'Z6869C 
'd•Lb89Y( 
I' 6l'd £9( 
Y'6f999£ 
l•t8LS'lt 
O•Olth9t 
z•yzyc9c 
ti''CtSZ9C 
0 • Yfh l 9[' 

o•srcoyc 
L'9£Z6SC 
S• ltrlSSt. 
tr'(SUlSC 
ti•stossc 
9'016h5£ 
O•zys£5t 
h • z \: t1z~r 
tr•Z£dZS£ 
u•tiZtllSC 
O'lftii05£ 
S.• 9Ytfbtr( 
t' I Vb8h£. 
Y•9909h£ 
C• llZthC 
ft• I 6(9tt( 
S'l19Str£ 
9•ctatrtrt 
0 •CJtt I htrC 
S•ttStht 
l'i:CbZtrt 
9•(y(lht 
L '58tl I tit 
i.'Uhftltr( 
r•osulftt 
9°Slt0tr£ 
l;f. £(h0tr[' 

t •LI ZOtr \: 
tr•9sOOtt( 

<9301 19301 <J.33JI 
300J,l~N01 JOn!IJ.¥1 S1 3AoeY 

30n!1!1V 

S3J.YNIOHOOJ HY10~ )JHd'H~ON313S 1YNQIJ.YJ.OH 

31nOow 3JIAff3S/0NY~HU) 

09£ 

lt1Cl •Sh I h ~U I 
UijO•Cti ltr 901 
btO•li, lh 1;1UI 
I tj'Q • 6( I tr t101 
otD•L£ Ji, 901 
1so•sc lft ttUI 
6t0•££ lb yOI 
luO•Jc tn 001 

I yO •IC I h 90 I 
I tr 90 I 
Uh 90 I 
bt" 110 I 
ijf 110 I 
tC eO I 

lhh. 1 
Ctr tr• I 
htJt. I 1 
Shh• I 
Ztrl1 '1 

( tih •I 
trtrh•I 
Strhel 
thh •I 
hhh •I 
tr tr tr ti 
l 11tr •I 
Cttl• •I 
trtth •I 

Shh• I 
Ztrtr•I 

r n *' t1 
htr h I I 
Stih •I 
Zti tr• I 

.,c 110 1 
SC eO I 
tr£ oU I 
\: £ 90 I 
2 £ tj'O 1 
1 c ea 1 
ur yo 1 
bl 'd0 I 
el ijU I 

tl yo 1 
-1z eu 1 
sz 901 
hZ eUt 
CZ eO I 
zz gU I 

Ztrh•l ZZ 901 
Z9Z•Zs IZ 901 
£9Z1Zs UZ 901 
hYZ•ls ol eUI 
lyZ•Zs al 001 
zitz•zs ti uu1 
t9z•zs qi ao1 
h9Z1ZS SI 1;101 
z9z•zs trl 801 
zqz•zs cl 001 
cyz•zs z1 eu1 
I 9Z. Zs I I eO 1 
z9z•Z5 01 eat 
C9Z•Zs b gUI 
h92•ls 1;1UI 

1 ¥2 • Z5 tiO I 
ZyZ•Zs 901 

cvz•zs s 1101 
h9Z1Z5 aOI 
Jyz•zs au1 
Z9Z • Z'::i tiO I 
fYZ•Zs I 901 
tr9Z1ZS u 901 
Z9Z•Zs 05 tOI 
Z9Z•l5 \JS tOI 
(9Z•Z5 LS LUI 
l9Z•Zs 95 tOI 
ZyZ•Zs SS tOI 
£9Z•Z5 t.S L01 
hyZ•Zs t:S tOI 
l9Z•Z5 ZS t01 
Z'JZ•l5 15 tUI 
Cyl•Z5 u; tDI 
tr9Z•Zs oh LOI 
l9Z•l5 8h £Uf 
Z9l•l<;; th tUI 
tyZ•Zs 9h tUI 
hYZ

1
Z5 ~h LOI 

Zyz·z~ trtr tUI 
ZyZ•Zs Ch LOI 
(9z•Z5 lb £01 
l92•zs 111 tUI 
l9Z•Z5 lh LOI 
zyz·z·1;, Utt tOJ 
C•H•Zs 6£ tUI 
h'IZ•Zs 9[' tUI 
l9Z•Z5 Li LUI 
Z9Z•Zs 9\: tUI 
tvZ•Zs <;if LUI 
tryl•Zs 11( £UT 
l9Z•Zs l"C LUI 
l <Jl • z'!I t [' ,a 1 
cvz•Zs 1c tUI 
tivZ•Z1.:i 0£ tOI 
zvz•zo:, 0z LUI 
Z9Z•Zs &Z tOI 
£9Z•Z5 tl tUI 
+ivZ•Zs 9Z tOI 
Z9Z•Z5 SZ LUI 
f9Z•Zs til tOI 
nyz·z~ i:z tOl 

19Z'ls ZZ LOI 
Z9Z•zs IZ tlll 

IS' rl 'HI 
3H I .l 

03~d'f1] 

aNnCJtiCJ 



I bl6 •I 
16lb·! 

~!~!: L 
t bll» • T 
lotb•T 
lol.o•T 
lblb•' 
loto•T 
lotb•T 
loto•T 
I oto • i 
1OLo•1 
toto•T 
loto•i 
ioto•i 
ioto.l 
I OlO • i 
I blb, t 
'Olb' T 
loto•i 
1 blb .j 
I oto • l 
l&tb•! 
I ti Lb• I 
loto•T 
loto•i 
foto•l 
j ti Lb• j 
I OLt1 • i 
roto•T 
lato•i 
i ti lb. i' 
i oLO, j 
loto•i 
loto•l 
loto•i 
lot6•r 
1oa•1 
i 0!6. i 
1 blb. i 
loio•l 
loL6'j 
loto•l 
loto•i 
1 olo • ! 
I OtO' I 
Toto•T 
loto•T 
toto•i 
1 oio • i 
I ol.o el 
loto•i 
foio•i 
loLo•l 
lb!O•j 
loLo•i 
I o!b • f 
ioto•i 
loto•T 
ic.to•i 
lotti•T 
I blt• 1 l 
I blb • i 
1 oto • ! 

1 O!O •I 
lotoei 
I oto .-T 
loto•I 
I oto • i' 
I •Lo• l 
i t>Lb • j 
loto•T 
loto•i 
foto•l 
r bto • T 
I OL6 • i 
Ooto•! 
Oblb'! 

Ooto • ! 
Ooto • 1 
OoLo•T 
oo.Lo•i 
UoLO 1 ! 

Uot6•1 
OoLb'T 
Ooto•i 
OoLo•T 
Oot• • ! 

HIHJ 
OUlttld 

•tettoeot 
•lettosot 

•'lttrOWOf 
•0£t!IOe09 
• ttftt0i109 
'6Sft0t109 
•t;strouot 
•ttttr0(109 
•lhttOt109 
•9Ctr0809 
•I tttOt109 
•SZtr0809 
•ottroeot 
•tr 1 ttUWOY 
• t10tt0809 
•ZOtt0809 
•totoea9 
•torowa9 
''etuea, 
•09(0(109 
•trttOt109 
•09(0809 
•(9(0t109 
•lstUt109 
• l srueut 
•9trtll809 
•UtrtU809 
•SttOt109 
·oztOttOY 
•(Zt0tt09 
•ttJ(0809 
•llt0tf09 
•90t0t109 
•IOtUtt09 
•SoZOW09 
•UoZOt109 
•tr9lOt109 
•etlDt109 
•ttl0909 
•£9ZUt109 
•t9zo1109 
•9SZ0809 
•05ZOt109 
,; StrlOt109 
•otZDt1D9 
•CtlDt10¥ 

't1ZlUe09 
•ZZZUt109 
•Lll0809 
•IJZOe09 
•SOZ0d09 
•OOZ0809 
• tto 1 Ut109 
•09iDt109 
t1~9l09Q9 

•t1t ioeot 
•ztiUt109 
• '19 fUt10¥ 
t19iOt10Y 
•'is I Ot109 
•OslOe09 
• tttr fOt109 
•ociUt109 
•tr I Ot109 
• ttl I Ut10Y 

• tlZ I Ot109 
•zziut109 
,. L 1 I Ot109 
•I Ii Ot109 
•tO I Ot109 
•0010809 
•5o0owot 
•oeouvo9 
•trgOUW09 
•wtoDe09 
•Ct00909 
•£90U8U9 
•Z900909 

'LS008Q9 

'LS00809 
•z5ooeo9 
•LhOU9Q9 
'Zh00809 
•ft00d0¥ 

•9f00W09 
•St00809 
'6Z00ti09 
• ttlDOt10¥ 
'6100"0~ 

1!]3JI 
sn1ar~ 

SlsdYUoY 

• 6& I I tt09 
~O·l~tr09 

-~E!l1m 
· 's• I rttu, 
"•ol ittU9 
t'tOlffiU9 
•661 it;u, 
•ouz 1 not 
qoz1fi.09 
.. Z'OZ I tt1J9 
•.,oz t hOt 
•50Zltt09 
•9Ullt;09 
•.tUlltt09 
i90l I tr09 
•&Olltr09 
• 0 I l I riU9 
q tl 1;,u9 
tz l l I trU9 
•CI l l ttUf 
•trlllttu9 
• 5 1 Z I tr09 
•9 I Z I trU9 
• .t l l I trU9 
•e 1 z r tru9 
• 9 I l I trU9 
'"6IZltrU9 
•Olll"Ut 
't zz I hu9 
"tzzrhU9 
.:zllltrU9 
•zzz 1 tru, 
•rzz 1 tio9 
•hZZltrU9 
"trll I ttU' 
•5ll c ,,u, "Sll rnu9 
•5lt i "'o9 
•9zzinu9 
•9zzittu9 
•9ZZltrU9 
•tztltrU9 
•t.ZZltrU9 
itZZltr09 
•9Zlltr09 

'9ZZltrU9 
•eZZlttU9 
"ell f.ttU9 
•9ZZltr09 
~eztlna, 
·ezz1,,u, 
"eltftrU9 
•eZZltr09 
"etz r ,,u, 
•ezlitru9 
igtZlttU9 
•gZZ I_ ITU9 
'LZZltrU9 
•.tzZlttU9 
•tzzftto9 
~lZZftr09 
•9ZlltrU9 
•9zzr.u, 
"9ZZ I ttU9 

•9Zllt1D9 
"szzi.;u, 
•szz1tru, 
•ttzz 1 trU9 
•'trZZ 1 trU9 
•rzz 1 tto9 
•rzzitru9 
"lll I t1U9 
•zzz1ttu9 
• 1 ll ( trU9 
•OZZ I trU9 
•ozzitro9 
"61 z t tra9 

• e I l I trU9 

• 9 I Z I "U9 
•' 8 1 Z I trU9 
"LIZltrU9 
i91ZlttU9 
i5JlltrU9 

• 5 I Z I trU9 
•s1zlhU9 
,; tr I Z I tr09 
•tlzl•U9 
•z 1 z I tr09 

1.L31.H 
sn 1 o• M 

s1sc1•1to1_. 

ece•&L• 
sse•o.t• 

cte••t• 
D•e•6L• 
eD&•OL• 
sz 6. ,,_ 
Ch&• bl• 
09•··~-
8L616L• 
566'6L• 
cto•oe-
1 CO• Otl• 
ghO•Otl• 
990•ov­
treo•o11-
zo I• Ott• 
DZ I• Otl• 
et t • ov-
551 •0v• 
CLl•Ow• 
1oteov-
0DZ•Ow• 
t.ll • ov-
9ttZ • Otf• 
tr9Z • ov .. 
zez •ow­
ooc • ot1-
e IC •Otf• 
9((•0t1-
SS( •av­
e LC• Otl• 
1 0C •Otf• 
01 h • Otl• 
Bl h • Oti• 
9hh • Otl• 
59h•Ow• 
C8h1Dt1• 
zo5 eOt1 .. 
oz5.o., .. 
&CS• Ot1· 
t.55•011-
•ts• Otf­
So5•0ti• 
t l 9. ow­
zr9•0tl• 
159 • Otl• 

o,9•ov­
evt•Ott­
LDL • Otf• 
9Z.t•Ott• 
5trl i Utl• 
trt.t•Ov• 
re.t•Ov• 
llle• ow-
1 z8 • Dt1· 
Ob9•0t1· 
ose•Ot1-
e.te•Ot1-
£6&•0tl­
L Io• Ott• 
9Co•ov­
SS6•ov­
tr LO• Otl• 
roo•Ot1-
r IO• I W• 

Cl0'1t1• 
zco• 1 t1• 
ZSO •I ti• 
I !Otl ti• 
OoO• I ti• 
011 •I ti• 
oZ 1' 1 ti• 
6hltltl• 
S91'1t1• 
891. 'ti• 
eoz •Iv­
tzz • 1 t1• 
ttrZtltt• 

£ 9Z • 1 tf• 

hsl•. 
tr9' ... 

h9 I. -
tts 1 ·­
tte f •· 
(8 i. -
,, .... c8 r • ... 
tei• .. 
ts I•· 
te 1 • .. 
CS I'· 
te t • .. 
te 1 • -
te 1 • .. 
ce 1 •· 
cu i. -
le I• .. 
ze I• -
Ze I•• 
ze 1 ·­
zu 1 • -
ze 1 ... 
z e ~ • .. 
Ze I•• 
ze t • .. 
Ze I• .. 

z 9 ~ • -
1e1t-
1e1t .. 
1 e I• .. 
I 8 I• .. 

1e1 ·­
I 8 I•• 
191. -
1e1 • .. 
1e1 • .. 
1 el. -
t 8 i, .. 
De I• ... 
Oe I• ... 
Og I• .. 
Og I• ... 
oe t • ... 
oei• .. 
09 I. -

Oe I'• 
Oe 1 • .. 
09 I• .. 
bl I• .. 

6t I' ... 
6! I• .. 
ot I• .. 
o.t 1 ·-
6L I•"' 
6£ I .... 
6£ I .... 
6L I• .. 
oLi• .. 
8! I• .. 
SL I•• 
BL I•• 
8£ I .... 
8£ I .... 
&LI• .. 

5ttt•esrs 
ttlC•ests 

m::m ozt•s5ts 
ovl•eSl:5 
esi•ests 
tZl•ests 
96D•eSl:S 
svo•e5cs 
htD•ests 
tUD•ests 
lto•lSC5 
1tto•tscs 
Olo•LSCS 
BLB'L':itS 
etre•.tsts 
tte•tsts 
Se.t•lSCS 
h':it•tsts 
CZ£•£S(S 
C69'LSCS 
199•tSC"S 
Ot9•LS(S 
OU9•£S(S 
695'!Sl:S 
et<;;•lSCS 
t05•LSCS 
9Ltr•£SCS 
Shtr•!Sl:S 
trltr•!St"S 
(8(. !5(5 
zsc•tsrs 
IZC•.tSCS 
DOZ•LSCS 
09Z•£SCS 
oZZ•!SCS 
eol•.tsts 
t91•£S(S 
9Cl•LSCS 
50 I •LStS 
5£0•£5(5 
trh0•£SCS 
CIO•.tSCS 
ll'.lb • YStS 
lSb1¥StS 

IZ6'9Sl:S 
Ooe•YSCS 
658 • 9SCS 
oze•YSCS 
eoi.•9Sts 
l9!1Y5(5 
lt£•95(5 
9UL I 95£S 
5!9•95(5 
Sh9•9S(S 
tr19•YS(S 
CaS•9StS 
CSS•YS(S 
ZZS•YSCS 
zotr•9SCS 
19tr•9SCS 
0£b•9St:S 
0Dtr•9SE"S 
09(•YStS 

.lSOtlH.l wnw l XYH 0.1. 3 l.LJ.OttHJ. 

ti! I• .. 
SL I•• 
8! I•• 
SL I•• 
t.L 1. -
LL I•• 

LL I'· 
tt••­
t.ti•. 
LL 1 • • 
tl I•• 
LL I 1 • 

9t I·-

9£ I. -

69f•9SCS 
6CC•YStS 
g0t•9StS 
8Ll•9StS 
tbZ•'ISCS 
.t1Z•9StS 
£81 •95(5 
951 •9SCS 
9Zi''f5CS 
560 • YSt S 
590•95£5 
StO•YSCS 
tt00•9SCS 

h£6•':iSCS 

l l etr9• I I 
Zt btrt •I I 

ES05tP It 
8£156'11 
1 otso• l I 
ttZtt51'Z1 
6trSSZ•ll 
S£9St•Zl 
'Ut15tr•ZI 
oeoss•ZI 
1;15099•Zt 
L'd I 9£ • Z J 
IZC99•ZI 
l:Str9o•ZI 
Yl;f590•(1 
b I L9 I •t I 
tr589Z•CI 
Ot109t•CI 
'll I Ltr •CI 
tl'llL,S • t I 
i:Obt91(1 
etrStt•tl 
Y'ifYtS' t I 
Ll\ILb'fl 
ULOtO•trl 
tllttl'bl 
"slei!'trl 
tU"SC • h I 
USStltr •ft I 
L09QS•ttl 
9tt8e9•trl 
':lbb8L' h I 
bh I 01;1 • h I 
OU\; Ob I tr I 
\..':itroO • 5 I 
1t0961'51 
U9LoZ •s I 
ylo6c•sl 
,,uo5•51 

()ll09•5t 
\lt1\:0t •SI 
Lh50g•51 
11 !Do •s I 
ZLt10U•91 
trCOll •91 
Lb I I Z • 91 

lY(f(''ill 
!ZS I tr• YI 
t:OY IS• 91 
U't9t9•91 

tlZUZi•91 
Lb I ZB • 9 I 
1£-:Zb''ill 
01SZU•£ I 
trlLlPLI 
Ltf\IZZ •LI 
19U(("•£1 
YClttr•ll 
'I htS •£I 
01:1St9•£I 
L'fLCt•t.1 
U'i6CQ'£.I 
U~lh61ll 

l1Ctro•a1 
Zohh I• a I 

t'.6htt I' 81 
~L'lbl • t:l l 
o'it1h( •et 
trttOSh • t:l t 
uczss•o1 
L 1trS9•8 I 
h09S£'UI 
totsa•t:11 
._,1:1656 • 8 I 
L!l90•ol 
tf9(91'61 
IY59Z'6l 
bSl9('61 

6fl b9h. 61 

SZ0(6'6• 
Oletr6'6-

w::::: .th I 00 •o I• 
OZ610•UJ ... 
Oott:O• IJ I• 
L Str!iO •LI I• 
llt.tO•UJ .. 
I BbilO •LI I• 
ot .tO I• 0 J .. 
trobZi'Ui­
ShZbl•OI­
t665 I •O I• 
ettLl•o1-
oe+,01•u1 ... 
b I Z I Z •O 1-
SSoZl •U I -
999trz•c11 .. 
.tlb9l•Ol­
hh I eZ •0 I• 
!996Z•QI .. 
.ta51t•u1-
trllttl:•u1 .. 
LI Ost• u 1 ... 
BZLV(•UI· 
Sttrt:lt • U J .. 
OhlDh•Ui­
lhQ I h •O 1 ... 
Q(St:b•UI ... 
((ZSh10J ... 

hl0Yh
1

UI• 
t I 9t:lh • tJ 1 .. 
aozos •u 1 .. 
o.to1s•u1-
9S9ts•ti1-
rtcss•u1 .. 
500.ts•OI .. 

h!985'UI ... 
6(tUt•U( .. 
Z00l9•Ui ... 
199(9•01 .. 
.tlCS9'1Ji • 
69b99•0i­
e 1"'a9•o1 ... 
b9Z0£•0i-

.tDolt'OI· 
9hStL•Oi• 
l81S.t•Ot­
SIQ9L'Ul• 

hhtrBL •U i • 
u.toos•o1 .. 
(691~1'01-

Zltt!l'UI­
blbltt:l 'U I• 
lbS9'1'01 .. 
IS 188 • 0 1 .. 
£5!6B•01• 
09tlb'UI• 
·osozo•u1-
sss1to•u1-
Eth I 9b •u 1 ... 
LtLLb~IJI• 
rztob•IJJ ... 
sobuo• 11 .. 

suouo•11-
trtttrZD•lt-
090h0 •I 1 .. 
zt9so•11 ... 
lUZ.t0'1 I• 
J.9£90'11-
oZtO I,; I I• 
eee 11•11 .. 
t trtrt I.-II• 
sootr 1•1 1-
t hSY I• 11 ... 
Yl:IOB 1,; I I• 
oZ 961' I 1 • 

B911Z'll• 

l•otrtrS9t 
h'(8b59t 

tf 't I SS9t 
1 • zsss9t 
S•y9559t 
tt•Ul9S9t 
I• SS959t 
h'09959( 
Y'(ZLSY( 
0'£5£59( 
I• l6LS9t 
h'9ZBS9t 
'f'09tf59t 
tf'tr6859( 
b'8ZOS9t 
1•(9659( 
l'l66S9t 
h1 lt099t 
s•s9099r 
L'ooU9Yt 
L •CC I 99t 
9't919Yt 
e•JOZ99t 
a•stZ99t 
tt'o9t99C 
6'(0(99t 
a•tCCY9t 
ti. i £(99( 
d I SUh99t 
L'O(h99C 
9't:lh99( 
':l'£0S99C 
(•lhS99C 
t•stS99( 
l•oD'199C 
6'Ztr9'19E 

~:H;W 
C•trbL99( 
0• £:1LL9YC 
if• I I Q99C 
h'l;ittU99C 
t•o.tt199C 
6'Zl699t 
S•9tr699C 
Z•oeo9tt 

ij. ( 1 o, 'it h•tttUl9t 
6'0ttUL9E 
S•trlll9C 

I• Sb l l.9t 
Y11el.t9t 
l'SllL9t 
'f•etrZ£9t 
I 'ZtlZL9( 
S'SICL9C 
0'6b(l9t 
t•zecttt 
L • ':i I h£9C 
t •ot.tr£9t 
~·latt£9l: 
ti• ':i I SL9( 
1. bh':i£9( 
1r•zss.t9t 
9'SlYt9t 

't•Sl9!9t 
b't1hYL9( 
I• l t:l9L9t 
('51££9( 
5'BbLL9t 
t• Te££9t 
ti• h ltH9C 
O'ltrtllYt 
O•iet1£9t 
0•1tlbl9( 
I 1 LbbL9C 

l'OSbLYt 
l•LJOQ9C 

Z'9hQ99C 

NQJ.LIN!>I SdO"' IJQdJ tiOl.lYl!INI !NJ)SJU U3!i3MOd 

l Yl •I tf• 
1 l:IZ •I ti• 
I Ot •I tf• 
1lt •I ti• 
ltrttltf• 

I ht• 1 ti• 
9ht •I ti• 
59C'1W• 
set• t v­
so., •I tf• 

9t I'• 
9£ I•· 
9t I•• 
9£ i .... 
,,,._ 

9£ I. -
,, 1. -
9t I• .. 
9t i. -
,,r .. 

hto•sscs 
ISo•SSCS 
IZo•SStS 
168 •ssts 
D9e•sscs 

09S•S5CS 
rsa•sscs 
zza•SSl:5 
zot•ssts 
ZYL·~sts 

t930I H>lOJ 1)35/!..:ll 
H.lnWJZf 31,NW A.llJ01lA 

HiY4•iH'11J 
•01J3A UIJ013~ 

6hb9h. 61 
vostr5•ol 
lOLh9161 
U66trt•01 
titl I Se' 61 

\Id I Se• 61 
UhLL1:1'61 
O(Ot.•'61 
UttleO•Oz 
~ "t: 8 I •OZ 

8911 Z-J ( .. 
o 1rzz•1 1 .. 
I S11te" I 1 ... 
0Lcsz•11-
tr009Z'll• 

h069Z-I I· 
SSZ.tl•ll• 
9U9QZ•ll• 
czcac•11-
LCet t f I I• 

l•Yt.089( 
6'U£09y( 
0•(0199( 
i:l"HIQ9( 
£•09199( 

L'o91B9C 
()'Lt I 89( 
L'OIZ99C 
9'ttrZB9C 
':i•9tlsyc 

1930J 19301 l.L3j..:I) 
3Un.Ll,N01 30n!l!Y1 51 3~0ijY 

l0n.Ll!1Y 

Sl.LYNJO~oo:> tiW1Qd JIHd°'!i~ON313S 1YNol1W.LO!i 

J1noow ])JAM3S~ONYHHU) 

t9E 

ZlfO•sc .,,, eat 
O~O•tt htr eOt 

m:a tt m btO•.tz tttr sOt 
11:1o•sz ,,., t1Dt 
o.tD•tz .,,, eat 
l90•lt hb sD1 
6£0•61 trtt sOI 
lvO•ll hh eOI 
Ot1D•s1 bh sOI 
l tfO • t I trh ttO 1 
Ou0• 11 trtt eDI 
lttO•o bh QOI 
1Jtt0•£ trh 901 
6£0•5 trh QOI 
l1:10•t trh t101 
6£0•1 bh 801 
li1D•os th eD1 
btO•Ls th 901 
luO•ss th SOI 
DttO•ts (tr eUt 
lvOtls l:tr eOt 
Ott0•6tr Ch 901 
lt1D•Ltr Ch 901 
UijO•Str (b 901 
Z1:10•ttJ Ctr 901 
Ot10•ltr th eUI 
btO•b( th eOI 
l1:t0•£t th t101 
otD•St th eat 
lttO•(( (tr 
6.tO•I( th 
luo•oz ctr 
Ot10 • lz (tt 
ZeO•SZ (tr 
OgO•tZ Ch 
Z1;1D,lz Ctr 

09D•ol th 
6t0•£1 th 
I 90 • 5 I 
bt.0•(1 
lyOeJ I 
bi.0. 6 

th 
Ch 
th 
th 

oDI 
oOI 
ao 1 
101 
oUI 

:s: .01 
90 I 

90 I 
001 
ea 1 
001 

I 110 • £ 
OyO• c_; 

l:b t10 I 
th eat 

l90't Ch 90 I 
90 I 
901 
901 

UeD •I th 
zeo•os Zh 
OeO•Ls lh 

oeo•ts 
6!0' IS 
I QO • 6tr 
6!0 • L ft 
leD•str 
OLD' (ft 
I 90 •I h 
owo•or 
Z t10 •Lt 
Oi:tO • S( 
l yO • tt 

Zh eat 
lh ea 1 
Zh eat 
ztr 90 I 
Zb 901 
Ztt 90 I 
Ztt 901 
Zh 901 
l h 1;10' 
Zh 90 I 
Ztr t10 I 
Z tr ttO I 

Ot10•lt Ztr 901 
6.tD•oz Zft 901 
lt1D•tz Ztr 901 

lttO•tz Zh 
btD•Sl lb 
lsO•cz Zh 
6L0tlt: Zh 
leO•o1 ztr 
Ot:10•ll Zh 

001 
.a I 
oOI 
oO I 
oDI 
90 I 

190•51 Zh eDI 
OeO•tt Ztr eOt 

lh 901 
lb 901 
z tr sO I 
Zh oOI 
Ztr 901 

l eO '1 I 
OttO • 6 
otD•l 
Og0•5 
6!0. (" 

lt10•1 lh eat 

lt10el Zh aUl 
oss•os ltr eat 
6!5'£5 lh t101 
lt1s•ss 1tr ea1 
o.ts•ts th eo1 

6£5•ts th 901 
ltiD•Cs lh aOI 
ovo•ls ltr eot 
ZQO•otr ltr 901 
OuO•Ltr lh 901 

IS' H 'HI 
Jwli 

03SdY1J 
oNnutt9 

,, 



., 

.. 

.. 

) 

lo.u~·• 
lblt11 • T 
i1>Lb• i 
lbtb• i 
Zoto•i 
toLo•T 
Zoto .I 
lbtb•! 
lOLO •I 
lei.Lo.& 
ZoLo•T 
loto•i 
tbLO • j 
lei.Lb• j 
loto•1 
Zoto.i 
le.Lb• T 
tbto•i 
Zolo•i 
Zc.to• l 
lblb'j 
Zoto•l 
loto•i 
Zoto•i 
Zoto• i 
Zeito.i 
ioto• i 
loto• i 
lbL6'j 
Zoto•i 
tou,• i 
Zol.6'1 
Zoto•i 
ioLo•i 
Zoto•i 
lf>Lb • i 
lotb•'i 
Zoto•i 
Zt1Lo•! 
l()£0 •I 
Zoto•i 
loto•i 
Zotti• T 
loU1• i 
toto•i 
Zoto•i 
Zoto• 1 
Zoto•i 
lbto•i 
~Oto•! 
lblbfl 

zoto.Y 
lbtb•l 
ZoL.o.i 
iou1 • i 
ioto•i 
lblb'! 
lbto•• 
Zoto•l 
Zo.t.t1 • i 
Zoto-i 
ZoLo•l 
lb Lb. i' 
lblb'1 
lotb•~ 

Zoto•' 
lt1Lb'T 
lbtb•1 
lbto•i 
Zoto•i 
Zoto.1 
lblb'j 
Zotod 
lblb'j 
Zotti•! 
lbLCt' I 

Ztttt1 • T 
Zolf1 • i" 
lOtbd 
lOLb'j 
Zoto-i 
Zoto•1 
le.Lb• 7 
lblb•i 
iou. •I 
lOLb'j 
ioLb'j 
lotb •i 
Zotb•1 
lotb•j 
Zoto•T 
16LO•i 
'blb IT 
i Ott1• j 
~Oto•! 

•C90Dt109 
16£60809 
•ht00tt09 
'6960tf0ljl 
•5960e09 
•0960t109 
• S560tt09 
•IS60tt09 
··9h60e09 
•lh60t109 
•9(60809 
•lt60e09 
•l.Z60809 
•lZ60t109 
• l. 1 601109 
•l 1 60110'1 
•l060e09 
•[060009 
•e6ttOe09 
•(6801109 

•eettOe09 
•tesOe09 
• 1:1tt10S09 
•(£t:1Ut109 
• e9eoeo9 
•(9tfUt10V 
•tt590909 
•(5901:109 
•Bht:l0809 
•Ch&Ot10Y 
•eceoeov 
•tceouo9 
•ezuo1109 
•lzeoeo9 
• l I t10t:109 
•t1eoeo9 
• l.Ot10tt09 
• l09Ut109 
•l6l.Oe09 

•l6i.De09 
•9el:Ott0¥ 

• 1 etOe09 
•'fL£0809 
•1Li.0tt09 
•59lUt10Y 
•U9l,Ut109 
•S5LOt109 
•0Sl.Utt09 
•trhl0tt09 
•6tLOtt09 

• trtl.OttOY 
•vzJ.0909 
•tZL0tt09 
•91£0809 
•lli.0809 
• tOl.01:10¥ 
•lOL0tt09 

•94¥uuo9 
• I 6¥0tt09 
•99'10t109 
•U990tt09 
•StY0&0¥ 
•4990t109 
•tr9YOt109 
• 6S'l0tt0¥ 

•£svouo9 
•etrY09Q9 
•lh¥0tt09 
•LtY0U09 
•I t90809 
•9Z90tt09 
•UZY0U09 
•SI Y0tt09 
•6Q'IUtt09 
•trOVOttOY 

i 1.:f6SUt109 
•\.'650d09 
•Le5Utt09 
~l9~0t109 

•9J.SU809 
•1£SOU09 
•s9~oeo9 
'6S50tf09 
• tr5SOt10Y 
• tltr50U09 
•(h50tt09 
'ltS0U09 
•lt50809 
•YZ5De09 
•Ozsoea9 
•SISUtt09 
• 6050t10Y 
•ft050tt09 
•tt6ft0B0Y. 
•l6ft0SOV 

C !llJI 
sn 1 owl:I 

Sl5d'tOdW 

•ZE"6UhU9 
•S(60tr09 
•6C6UftU9 
'[h6UtiU9 
•9h6Utiu9 
• 0560tr09 
• ftS6UbCJ9 
• t S6Utr09 
•I 96UtrU9 
"S96UtrU9 
"S960ftU9 
• Z £6UtrU9 
• SL6UtrU9 
"6L6UftU9 
•ze6Utru9 
'9B60ftU9 
"6e6UtrU9 
•t66UtrU9 
i966UtrU9 
4QQUltrU9 

•coo 1 tr09 
•900lh09 
··a 1 a i tru9 
• t I 0 I trU9 
"9 l 0 I trU9 
"UlO I tr09 
•czoitiU9 
•9ZUltr09 
'6ZDitt09 
•zt:OltrU9 
•9tU I tr09 
.;: 6EO I trU9 

•Zti01ttU9 
•stiOitrU9 
•etra I trU9 
-1so"itru9 
•ttsD l t,09 
'LSO[tr-U9 
•090ltrU9 

•c90ltrU9 
•99DihU9 
.'690ltrU9 
•ztOltrU9 
•5£0ittU9 
i9tOltrU9 
• OttO i trU9 
•(9UltrU9 
• 990 i" trLJ9 
•6eOltrU9 
• 160 I trU9 

'h6DltrU9 
• t60 I trU9 
•66UltiU9 
• zo Ii tr09 
• 50 I I trU9 
• £0 1 i tr09 
•Ot!ltrU9 
~z11·i,,u9 
•sll lttU9 
•Lit ltrU9 
•oz 1 i hu9 
• ZZ I I trU9 
•sz 1 i tra9 
•1.ZlltiU9 
.-6Z I j trU9 

• ZE" I I "09 
•ttt:llltU9 
• 9( Ii tr09 
• 9£ I I no9 
•I ti 1 I trU9 
•Ch 1 I tr09 
•Sh I j tr09 
• Lh If trU9 
.. 6ft I I trU9 
• 151 t. tr09 

•CS I I tiU9 
•ss 1 i tru9 
•' t S 1 I trU9 
'651 I trU9 
• 191 I tr09 
•t9 I I trU9 
i S9 If tr09 
• L <;'I ~ n09 
ii 691 I trU9 
'lll itiU9 
ez£lltrU9 
•fr£ Ii trU9 
•91. Ii hU9 
'BLl ltiU9 
.-6£ Ii trU9 
'l9llti09 
9t8 l I trU9 
•h9l ltiU9 
~98llhU9 
··Le I ~trU9 

tJ.33 .. H 
sn 1 u• H 

sisd•I~3d 

Cttt• BL• 
l.St•eL­
ZLt• eL• 
9tlt •et• 
ODh•Bl• 
h Ht•Bl• 
8Zh•el• 
ttth•Ol• 
LStt•BL• 
I I.ti. tll.• 
98tr• 9l.­
OCl5• el­
sls•eL-
6Zs•eL• 
htis•et­
ess•e£­
(' 1.5• Bl• 
995•9l­
Z09•9L­
£19•9l• 
lt9•el• 
l.h9•Sl• 
199'8L• 
<;'l9•9L• 
169•eL• 
9UL •SL• 
tZt•Bl• 
9Et•eL• 
1s1.•eL-
991.•eL­
leL•eL• 
961.•BL• 
l I 9• BL• 
LZe•eL­
Zhe•eL-
1.se•eL­
tte•8l• 
ti Be• el• 
ti06•Bl• 

61618L• 
tr£6•8L• 
0S6•BL• 
S96·e~­
Ie6•eL­
l66'8L• 
Z 1 0 • 6.l.• 
eZ0•6L• 
hh0•6L• 
650•61.• 
Sl0•6l­
l 60 • 6L;. 
l.Ot •6l­
tZt •6L­
b(l•6L• 
sst •6L· 
I£ I. bl• 
ltl I• 6l• 
(0Z•6L• 
61Z•61.• 
5(Z•6L• 
15Z'6l• 
1.9l•bL• 
h8Z•6l.• 
00C•6l• 
91(''6L• 

ZC£•6L• 
6trt. 6l-
59C' • 6l­
Z8t•6L• 
eor•6L­
s1h•6L­
lth•6£-
8fth'6l­
h9h'6L• 
18h'6L• 

86ft16l• 
hlS•6L• 
1ts•6L• 
ehS•6l.• 
5YS•6l• 
I YS • 6l.• 
9b5'6'-• 
Sl9•bL• 
Zt9•6l• 
6h916L• 
999 •6i.-­
E"e9•6L-
00£•6l-­
LIL·6~­
h(L•6l• 
ZSL•6L• 
b9l'6L,. 
98l16L• 
coe•6L• 
tle•6l.• 

681 ·-
98 I'• 
eel• .. 

ee 1 • -
ee I• .. 
88 I•· 
9e i. -
HS I•• 
e9i•. 
eei• .. 
98 I• .. 

we i. -
88 I• .. 
89 i ... 
Stl I• .. 
88 i. -
881. -
88 i. -
99 I ... 
81:1 I• .. 
e8 I• .. 
aa 1 • .. 
tit! I•• 
t:ltf I• .. 
118 i". -
1191 ... 

ee i. -
US I• .. 
ee I• .. 
tfB I• .. 
68 I'• 
t:IB I• .. 
tte 1 • .. 
LB I• .. 
l8 I•• 
LB I•• 
I.ti I• .. 
£ e 1. -
te I• .. 
LB I• .. 

l.8 i ·­
LB I•· 
Le I• .. 
LO I•• 
£8 i • .. 
ltl I• -
£81 •­
LB I' .. 
La I• .. 
LB I' .. 

1.ei·­
Le I•• 

,. ( ·­ ltl I• .. 

98 i. -
9tl ., • -
99 I. -

98 I•• 
98'. -
98 i. -
YB I• ... 
98 I• ... 

9e I. -
98 1. -
981 ... 

911 I•• 
9e r • .. 
98 I• .. 
99 I ... 
98 I• .. 
9e I• .. 
SB I• .. 
58 I•• 
SU I•• 
se 1 • .. 

Se I• .. 
se I• -
Se i • .. 
59 I. -
se 1 • .. 
581 • .. 
Se I• .. 
se I• -
59 I• .. 
59 i. -
sel• .. 
tJe I• .. 
tie i • .. 
tre I• .. 
he 1 • .. 
he I• .. 

tr81. -
hs I• .. 
ftQ I•• 

tJQ I'• 

tlE"•IYE"S 
ZeZ•l9CS 
15Ztl9E'S 
OlZ'19E"S 
Ot:lld9CS 
L51'1YCS 
9Zt•i9t5 
560•19CS 
h90•19C5 
Z£0•19E"S 
100•19(5 

0L6•09ES 
et: b • U9E"S 
£U6•09CS 
9te•09£5 
She •09£5 
hle•09t5 
ZBL•09CS 
I 5L •U9E"S 
OlL•OYCS 
909•09(5 
L59•0¥(S 
9Z9•0YE"S 
StiS•09tS 
t95•09t:S 
zts•UYCS 
J05•09(S 
69h•09(5 
et:h•D9E"S 
1.Utr •09t:S 
9L(•09(5 
htrt•09(5 
('1(•09tS 
ZtJl•U9tS 
OSZ•09tS 
61Z•UYCS 
Btt I •09CS 
t51•09£5 
szt.09r5 

h60•09(S 
(90•09(5 
ltO•UYE"S 
000•09(5 
6Y6•bSE"S 
e£6•tiSt5 
90616StS 
Sl9•65E"S 
htre•bSt:S 
Zl8•6SCS 
IBl.•65(5 
OSL•bSE"5 
61£•65£5 
Ltt9•b5(S 
9~9•65C5 

SZ9•b5E"S 
CtiS•65(5 
Z95• 65(5 

ICS•6SE"S 
005•6':i(':i 
e9h•6':itS 
l.Ch•6StS 
90ti•bSt5 
hl(•65(S 
E"ht•65t5 
Zlt•bSCS 

teZ•b5E"5 
bhZ•65E"S 
9IZ•6SCS 
LB I •65C5 
951•65(5 
SZ1•6SCS 
C60•65CS 
Z90•6SE"S 
ICO•bSt:S 
OOO•bSC5 

896•S5(S 
Ltb•QSE"5 
906•escs 
s1.e•est:s 

.£tie•est:s 
Zle•t1SE"S 
te1.•escs 
OSL•uSE"S 
b1£•e5t5 
l89•8SE"S 
959•ests 
sZ9•ests 
tr6S•S5CS 
r9s•escs 
zrs•1:1scs 
OUS•eSE"S 

69h•ests 
erti•est:s 
1.Uh•SSE'S 
9LC•e5E'S 

1!>301 l!>.JO, ll3Sl.L..:11 
H!nMIZW 319NW AliJ613A 

H1Yd•!H!>l1..:1 
l:IO!Jlti AJ.1)0131\ 

Z9E 

llBtO•Z 
UtiBLl•Z 
OLBLZ•Z 
10b££•Z 
tC6ltr • Z 
¥961.S•Z 
U0099•Z 
St:De1.•Z 
ULOtt9•Z 
LDlttb•Z 
l tr I ttO • t 
Y8 I 9 1 • t 
':llleZ•( 
SYtst:•( 
90E"9ti•t 
titites•t 
16(99•( 

Sttiet•E" 
uutree • £ 
ot5&6•t 

~tseo•tr 
tt9el •h 
IL98Z'h 
llLet•h 
lll8h'h 
Cl t:l8S •ti 
Sl889'h 
t1Z68L' h 
ZV6t19•h 
OhU6b'h 
9606015 
E':llbi'S 
I I lbl • S 
Ull6£•S 
U(E°6h'5 
(l6(6S1S 
t:Sh69'S 
~156£05 
t:1LS69•S 
Yh966'5 
I I L60' 9 
ijl. l6 I' 9 
':ift86Z' 9 
U b6C • 9 
t'.866h'9 
\. o;ioay • 9 
hZIOt•9 
'161De•9 
b9Z06'9 
YhE"OO•l. 
I Z trO I• L 
lbtrOZ' l 
hLSOt•L 
ZS90ti•L 
ltlOS•L 
u l 809' l 
I 6tl0t • t 
\.LOU&'l 
6':10 16' l 
l tr I I 0 • 8 
Llil 1'9 
EI EI Z • 8 

b6E" It• ti 
l.tlh I ft• 9 
SLSls•e 

':IYY I y •ti 
':i'3l I£' 8 
9ht11 e • e 
lh616'tl 
St0Z0'6 
Ot I Z I• 6 
':iZZ'ZZ•6 
lli:Zt•6 

b I hZtr' 6 
LISZ5'6 
919Z9•b 
91LZL16 
Lli1Ztt•6 
CZbZ616 
9Z0("0•01 
Ot IC I• 0 I 
srzcz•o1 
! IT([['• 0 I 

dhhtti•Ol 
9~StS•Ul 

':IY9t9•0J 
Slltt•Ot 
Ytf8(9 •O t 
100h6•01 
tr I I hOtl 1 
uZZhJtll 

t:trEtiZ •I I 
6Shti(•ll 
SLShh•ll 
\.6Ytr51 II 

SZhOl•l;i· 
llhll•ti-
91 Sti I• t1-
9559 I._, .. 
96Sel•8-
St90Z•a-
0£9ZZ•t1-
ZUthl'8• 
ZC L 9Z •ti .. 
6Sl.t1Z•t1 .. 
h8£U('8• 
9U9Zt•t1-
9Z9hE"'t1• 
E" htlY( •ti• 
1.Set1£•9 .. 
6980h•t1-
6l8Zh·t1-
98Bhh • 9 .. 

069Ytri11-
Z61:ftlh •ti-
1 bl:fOS' s­
Btl8Z5' ti• 
z 98h5. t:l""' 
( l 69S • tt­
z11aas··t1-
11trt1U9 • 8• 
1Et1Z'Pb• 
Z I Bh9 • tf.-
1bl99. tl-
99L8Y I tf• 

6( tC.L • tf• 
OILZL•t1-
Bl.9trl. • b ... 

( h9YL •ti• 
S09tll.'ti• 
S9S08 •ti• 
Zlsze•t1-
9lhhe•tt­
ijl h98. 1:1 .. 

lltt18•t1-
£Zt06•a-
99llb•t1-
tOZhb•t1-
Sh I 96 •ti• 
18066. ti .. 
(I CJ[.10 • 6• 
tholO•o-
11.e£0•6-
S6l.S0'6• 
J.ILL0'6• 
SEYbO•o· 
ZSSil•o­
S9hE"l•o-
51.(51'6• 
t8ZLl'6-
8B 16 1.-6"" 
0601Z•o-

066ZZ•6 .. 0

9tlehZ'6-
0B£9Z1b­

I £98Z 'b .. 

65SlJC•ti• 
titihZ£•o-
9Zttit•o-
9oz9t:•o-

caoer·o-
9S6bE ··6· 

1.Z9lh'6• 
S69E"h'6• 
19SSh'6• 
£Zh£h•6-
Z8Z6h•o­
otllS•b• 
Z6bZ5•6 .. 
(ft9h5'6-­

lb99S~b .... 
yrses•o­
eLt:09 •o· 
J.IZZ91b· 
t50tr9•6-
98QS9• ti-
91LL9•6 .... 
E"hS6Y'6• 
L9C1L•6· 
b81(£'boo 
tOUSL•6-
ZZt19l'6• 
St9el'b• 
hhhU8•ti .. 

oszza•o­
tiSOha•ti­

hSij~e·o-

1 59£8 I (I• 

Shftbtl'b• 
LfZ16'b• 

Y'C::t:IZ9£ 
ti" L 91 Zy[' 
I' t:OZZ9( 
h • t1E"lZ9( 
l"E"Lll'1£ 
61 80(i::9( 
l • hhtZ9t 
h'6LlZ9C 
l'hihZ9t 
b'bhhZ9C 
I• S8tiZ9t 
h. uzsz 9[' 

l;,•ssSZ9E 
t1•0bSZ9( 
(it 9Z9Z9t 
Z•l9YZ9E" 
h1969Z9C 
9°J(LZ9E" 
l'99Ll9( 
CJ•zoaz9c: 
l•tt&Z9t 
\." '(: l bZ9E 
h•t06Z9C 
'1 • i:: hbZ<;t 
L' LL6ZY( 
b'Zlllt9( 
I• tifi0(9( 
1 • t eOtyc 
t•i:.I \(9( 
h 't SI t 9E 
':J. 981 (9(' 

':l'CZZC9( 
£•&SZE"9t 
l'(6t'.(9( 
tt'bZCE"9t 
ti'\.9((9£ 
b. b6((9( 
u. ti( h( 9[ 
0·69tit9E" 
I• h0S£9£ 
I •6(5(Yt 
I' h l SC9E 
l•oOYC9£ 
''hh9(9( 
l•b£Y(9( 
0•hlLE"9E 
ll•6trl(9( 

b'C8l(9E 
6•1:1\9(9( 
b'(5b(9( 
ij. t:lt:l8E"9t 
l'tl6(9( 
'»°'USbE"9( 
~'Ebb(YC 

tr• t1ZDh9t 
(•(90h9( 
Z•1t6Uh9( 

CJ• (CI h9C 
6•1.91h9( 
L'C:0Zh9( 

'l'LE"lh9C 
tr•ZtZtrYt 
Z•tOE"h9( 
U•zh(h9( 
tPYL(h9E" 

'f •I I tr h9( 
(. 9h trh'i( 

U•ietih9E" 
tt•s1Sh9t 
S•(lSSh9E" 
Z•1;,eSh9E" 
6'619hY( 
Y•trSYh9t 
(. tie9h9( 
U•tiZlhY( 

l • t1Sl lt9( 
l.:1\:61.hYt 
b'LZt:lh9( 
S.•Z9tih9£ 
I' l6t:lh9(. 

L' lt6h'H 
t•996h9( 
6•e,;OOS9t 

IT'S(059( 
U•OtOSYt 
'l•tiOIS9( 
U•6(\59t 

S•ttl59t: 
0' t:iOZ 59( 
':l'Zhl59t 
b'9LZS9( 
h•llCSyt 
8'Sh\:5Yt 
t '09( Syt 

l'hlhS9t 

l930) l!)]OJ (J.J3..:ll 
300!19N01 300lllWl ~1 ]AO~V 

JOn11.1.1v 

OoO•Sn Lh 901 
Zt10•\:ti Lh yOI 
O&:Otlt1 Ltr oa1 
6L0•6( Lh yOt 
Ot10 • L( L h t10 I 
6£0•5( Lh 9U! 
1&0•([ Lh 1101 
6£01 ll Lh aUI 
lt:;0•6l Lh 901 
6L0•Lt: I.tr aDI 
1ao•sz 1.i-. 001 
L~O·('~ lh 901 
Z110•l(: Lh 901 
ouD•61 1.11 eat 
Z 1:1n • 1. 1 th 110 I 
OttC •SI l h t:iU I 
bl.0•£1 Lh 1:101 
I bO •I I L h t10 I 
bLO•t. lh 901 
11:1C• • l l h tJO I 
6£0•5 ltr ttOI 
luO•( Lh 1101 
OuD•\ I.fl eOT 
lt;l\•o~ 9h t1DI 
01:10•L<;i 9h t10l 
Z1:1D•Ss Yh 1:101 

<Jh uO I 
9h 90 I 
Yh ea 1 
9h ijO 1 
9h 90 I 

lJijO I ( '.i 

6£0 •IS 
t o(l • 6h 
6!Cl • l h 
I LIO• Sh 

bL0•£t. 9h eOT 
laO•ltr 9h 9UI 
Ot:10•6r 9h eat 
laD•L( 9tr eOI 
0tJ0 • Sl 
Z 1:10 • £ L 
Ot:10 ol ( 
Z11D •bl 
DeO•tz 

6LO•sz 
I ijO • t l 
bLD"ll 
I 90 • b I 
6£0 • 1. 1 
I uo • 5 t 
OeO'E"I 
Z t:10 oJ I 
ll&O • 6 
Z&O • L 

090 •S 
6£0•( 

9h 90 I 
9h t10 I 
~h uU I 
9h 9UJ 
Yh eO t 
9h ijO I 

'" ea 1 
9h ttO I 
9h 90 I 
Yh eu 1 
9h 9a 1 
9h tta I 

9h 
""' 90) 9h 

9h 901 
9h 901 
\lh 9U I 

I t10 •I 9h ttO I 
bt0•6s Sh tJUI 
lt1D•L5 Sh eOI 
btO•ss sn eu1 
lt10•rs Sh t10I 

Ot:10• lc:i Sh t:10I 
l1t0•611 Sh ~01 

Ot;iO•Lh Sh 901 

Zt10•Sh Sh iiOI 
OttO•E"h Sh eOI 
zuaefh Sh ttUI 
Ot10•6( Sh eOI 
btO•L( Sh 1101 

lt:10•S( 5h 9UT 
bl0•(( <;ih eOI 

ltiO•I( ~h t1UI 
bl0•6G' Sh 901 
11;10•1.t Sh eOI 
Ot;iO•Sz Sti yOI 
ZeO•rz Sh aa1 
0110•lz '::ih t10I 
ZsO•bl Sh tJOI 
Ot:iO•Lt ~h 9Ul 

6£0•51 ~h eOI 
1uo·c·1 sh tiOI 
btO•ltstreOl 
I 1;10 • 6 51> uu I 
6£0•£ '.ih t10I 
lt10•S Str t1Ul 
01:10•£ Sh 901 
l t10 •I <:,ti 9U 1 

Uij0'65 hh 9Ul 
lt10•l':J tih tJOI 
Oi:jO•S'.:1 tih 901 
6£0•£5 hh t1UI 
Otta• I ':J h h t1D I 
btO•bti hh t1DI 
ltiO•Lh trh eUI 
6LD•5h trh 901 

I t10 • C t1 trh 90 I 
6.£0• ltr t.n sUI 
leO•b( trh 901 
Ot:10•tt trti ao1 

IS •w •HI 
31-1 I! 

U3Sd~13 

ONnO~'.) 



lOLb•I 
lOtb•i 

lOLb•! 

lb.Lb·~ 

Zo.to•' 
io.to•i 
loLo•T 
lo.to•T 
Zou,,• i 
lt.Lo•! 

lOlb •I 

lb lb. i 
Zoto•T 
Z'oto•i 
lot.o• i 
lt.Lb•i 
Zoto•! 
lblb•I 
ZoLo•T 
Zoto•! 
lt.tb•I 
Zoto•1 
lb lb. i 
Zt.Lo•i 
Zoto•i 
Zoto•l 
l l.JLtl • i 
Zblti 11 
ll.Jlb. i 
Zoto•T 
Zoto•l 
lt:1Lb• T 
Zt.tt:»• I 
Zot&•j 
Zolei•! 
lbL·b• I 

lt:»Lb• T 
lt:»L& .1 
lt.Lt:»• j 
lt:»Lb • i 
lt:»Lb • i 
ioLb • j 
lblb-1 
toto•l 
lbLo•i 
toto•i 
Zoto.T 
loto•i 
Zt>Lb • T 
tt:1Lt:1 • i 
lblb•j 
ZoLo•T 
Zoto•i 
Zoto•T 
toLb•T 
lbLb•T 
lbLb•j 
lblb•1 
Zoto•i 
lb Lt.• 1 
Zoto.T 
ZoLo•i 
l6Lb•1 
lbl b. ! 

Zoto•I 
Zoto•i 
Zot6•i 
Zoto•i 
ZoLo•T 
loto•i 
Zoto• T 
Zoto•i 
leitb .1 
lt:»lb. ! 
lbLt:»• I 

ltJLb• i' 
Zoto•l 
lblb'' 
lblb•i 
Zott~•T 
lbLo•1 
ZottJ• i 
Zoto• ! 
ltiLIJ• I 
Zoto•T 
lbll•'j 
lblb.1 
Zolo•T 
ZoLo•! 

l HH I 
OUltlJ~ 

• 1110C 111J09 
•SOtlBOf 
•ZDtlaDt 

•oot1111ot 

'L6Zlll109 
•S6il&09 
•l6Zl&D9 
'6at11109 
•tel1aot 
•t.eZldDt 

el9llwDt 
·•tit1t09 
•StZlllJ09 
•ZtlldDt 
•Dtlld09 
•tflld09 
• h9Z I t109 
el9ZIS09 
•ttsZIBD9 
•SsZlwD9 
•Zsi1wo9 
• tlhl 1 tt09 
•Shi I tt09 
•lhl1W09 
•otZlt109 
•9CZl8D9 
•tci1sot 
•&ZZl909 
•9ZZ1t109 
•CZZ1i09 
•UZZIV09 
• 91Z1 g09 
•CIZl1:1D9 
•()OZleOt 
•tDZf 1109 
'COZIB09 
'6611809 
·•6t1eD9 
•Z()ilB09 
• oe I 1 ttDt 
•S9ilt109 
•I e i I t10f 
• ttt I I 809 
•trtlltl09 
• 'l i 1809 
•Ltrieot 
•Ct (I WD'f 
•osftvot 
• 'fS I I 909 
•ZS i I ttD'f 
• dh i I 1109 
• hh I I t109 
•Uh f I t109 
•Lt (I 1t09 
•ttlleD9 
'6ZllS09 
• sz i I &09 
•It I I •09 
•LI i 1809 
• t Ii I 909 
•00flt109 
•soilttD9 
•I 011 •09 
•tbOlttOt 

·z601vo¥ 
•111901809 
•tJ9UlttOf 
•OeUl1:109 
•9t01~09 

•tt01tt09 
1L901tr09 
•Cf01(f09 
'6501809 
•ssoteot 
•OsUte09 
•9tr01809 
• ZtrO I t109 
•LtOlt109 
•C(OIW09 
•1:1zo1eo9 
t trZO I S09 
•UZOIW0¥ 
•S!UIW09 
'1101809 
•9001809 
•ZOUIW09 
•ltt6U90f 
,z60011ot 
•1:1e•OSO't 

'lJJ;ilJ 
sn• o•t1 

5J5dfOdf 

• 9csu.,09 
• 1 trsu.;u, 
i9f,5Ub09 

;15Sll.,U9 

•995u.,u9 
•ttsU.,u9 
•9tsU1i09 
•ttsU.,09 
••tsu.,u9 
•D1sutiu9 

'SiSU.,09 
•01tsU.,u9 
•s•soi;a, 
• OOfU"Of 
's09Ut;09 
• ,a,utio, 
•tr I tOftU9 
•&19Ut!Of 
'+,t9Uf,U9 
'6ZfUtJU9 
•[(9UtJU9 
•'9C¥UtJU9 
•th9Ut.U9 
,; 8h9UtJU9 
•'zs9Ut1U9 
•LS90tJD9 
•z99UttU9 
'Lf9U,,U9 
•1t¥UhU9 
,,,,u .. u, 
• t 990h09 
•S9tOtJU9 
•o69U,,u9 
•sb9u~·u9 
• 669u,,09 

'hOLUtJU9 
• 90tOtr09 
•(ltllt1D9 
1LILU~09 
•tltOirU9 
,; tl L~hU9 
if(LUtJU9 
•9ctUt1.U9 
,;OhLU.hUf 

•ShLUti09 
•bhLUtJ09 
if,SLUt.Ut 
•9S£UttU9 
•t9L0ttU9 
'"Lt£UhU9 
•I tLUtJU9 
•tt£UtJU9 
•OstUtJU9 
•seLUtrU9 
'68LUtJ09 
•£6LOtrU9 
•9()tUhU9 
•z09UttU9 
•909Utr09 
• 11 vu,,u9 
"SlsUh09 
•,1eUtrU9 
•czeUtrU9 
•ete~tru9 

•zceu,,o, 
•9~eu,,u, 
•otreU,,u, 
,; hbVUh09 
• 9t,90tt09 
•cseutru9 
"LS8~h09 
• J 99Utrll9 
•steUttu9 
'6980trU9 
•(£8UttU9 
• LLeOttU9 
• J 990tJU9 
•'599UtJ09 
'&Sii1UtJU9 
•t&eutru9 
it6VUhU9 
•tD•Ut.09 
•so,oho9 
• ,o,utto9 
'Zl60f'fU9 
19161.hU9 
•DZ1tUtrU9 
• ht,utto9 
•et6UtrU9 

lljJJ' 
sn I UY~ 

SI SdW iMJd 

ltrZ•L~­
ZSZ•Ll• 
C9Z•Li.• 

tLl'LL• 

tr&l•Ll• 
56l'Ll• 
90C•Ll• 
LIC•LL• 
tlt•LL• 
&CC•Ll• 

OSC•LL• 
19C•LL• 
lLC•LL• 
tSC•LL• 
trbt•LL• 

90tr • t.i­
LI tr• LL• 

Sltr•Ll• 
Otrtr •LL• 
I Str •LL• 

l9h'Ll• 
hLh • Ll• 
setr•LL­
Lbh'LL­
bUt;•tl• 
OZS•Ll• 
zcs•tL· 
trtrs• tL­
sss • tL­
L9S•Ll• 
6LS •LL• 
l&S•LL• 
t091£l• 
SI 9 •LL• 
Ll9•Ll• 

6C9'Ll• 
IS91Ll• 
C99•Ll• 
Sl9'LL• 
l89'LL• 
669' LL• 
Zlt•tL• 
hlt•Ll• 
9CL'Ll• 

ShL'll• 
lft•Ll­
tlt•Li.-
98L'Ll• 
86t•Ll• 
Tle•tL• 
cze•LL• 
9Ce•tL­
bhe•tl• 
198 • Ll• 
hte•Ll• 
L89'LL• 
0061LL• 
t I b' LL• 
SZ&•Ll• 
et&•Ll· 
I S6 • Ll• 

h96'L'• 
lLb•tl• 
D&&•Ll• 

tr OD• el• 
LIO• ei­
OtD.• ei• 
Ch01Yl• 
9SO•et• 
OLO•QL• 
reo•el• 
960•8l• 
Oll'Sl• 
CZ I• Vl• 
L£1'Ql• 
ost•eL• 
h9 I• yL­
Ll I• ei.• 
161 •el· 
SDZ•Sl• 
9 I Z •SL• 
zcz•tll.• 
9hZ•Bl• 
09z•eL• 
trtz•eL• 
Ldl'Bl• 
IDt•et• 
S 1 C• Bl• 
&ZC•eL• 

88 I•• 
YI i • • 
we 1 • .. 
111 ... 

lfil' •• 
iii ... 
ee • • .. 
II I'• 
iii& i ... 
iii I'• 

C90•h9t5 
CCD•httS 
Z'0D•h9CS 
Zt6•t9tS 

]lW9 H91H 

ltr&•C9t5 
I 16•t•Hs 
oae•ctcs 
0Se•t9t5 
61S•CYCS 
68L•C9tS 

AJ.lllgJSlA NOZl~UH 

88 I•• 
99 I •• 
ea I• -
se·i • .. 
ltB I'• 
•B j' '• 
68 I•• 
•1:1 I• .. 
tts I• .. 
•e 1 • .. 
b8 i •• 
•s r • .. 
bl:I I•" 

()81 ·-
6V j • .. 
6&1• .. 

•e' • .. 
btl l • -
tts 1 • .. 
,e I• .. 
,e 1 • .. 

'" r • .. 
6e I•• 
6e i ·-
68 ~· ... 

68 I'• 
681. -
bef • .. 
68 i ... 
681 ... 
6e i ... 
ttsi• .. 
tte I• -
•Bi•• 
60 I• .. 
•8 i. -
be•·-
681. -
.9 l ·-
6e i • .. 
•el•. 
61:1 T '• 
6e i ... 
•el•. 
68 i. ·-
681 ... 
681. -
tte 1 • .. 
6tf It .. 
68 I• .. 
tte I• .. 
68 I• .. 
•e 1 • .. 
6tl I• .. 

6V I•• 
oe' ... 
68 i. -
•B j • • 
•& "­
•e T •· 
•er• .. 
681 ... 

•YI'• 
.. 1 •• 
68 i ... 
•81 •. 
ltB I•• 
•& i ... 
ttB I'• 
•& i. - •&I'• 
•9r •• 
•&I•" 
•e 1 • .. 
•e I•• •ei• .. 
•e I• .. 
'if I•" 
•& ! ... 
'9JQ) 
l19Nf 

est•C9CS 
LlL•t9CS 
Lb9 1 l·9cs 
999•C9CS 
9t9•(9(5 
S0t•Ctt5 
tiLS•t9tS 
trtrS•C9CS 
tl5•£9CS 
zetr•C'fCS 
Z'::ltr•C9tS 
IZh•£YtS 
Obt•t9tS 
09(1(9(5 
blC•tYCS 
86Z•t9CS 
L9Z•t9CS 
LCZ•t9CS 
VUZ•t9tS 
SLl•C•Hs 
trh 1 • C9CS 
(ll1(9tS 

teO•t9ts 
ZS0•C9CS 
U'D•C9CS 

06b'Z9Cs 
6Sb•Z9CS 
sZ61Z9CS 
ebe•l9tS 
L9e•Z9£5 
9Ce•l9CS 
soe•ZYCS 
hLL•l9£S 
Chl1l9tS 
ZIL•z9cS 
189•Z9CS 
0591l9CS 
()19•l9CS 
e~s•Z9cs 

L55•l9CS 
9ZS•Z9CS 
S6tr•Z9t5 
h¥h•Z9tS 
Cth•l9tS 
Z0tr•Z9CS 
1tC•l9tS 
Oh(• ZYCS 
b0C•Z9tS 
etZ•l9LS 
LhZ•Z9tS 
91Z•Z9CS 
set•z9ts 
t,Sl•l9t5 
CZ 1 •Z9CS 

Zb0•Z9CS 
1901Z9CS 
0(0•Z9CS 
666119\:s 
896•19(5 
ttb•l9CS 
SIJ()'19t5 
ht9-19CS 
the•l9ts 
Zle•l9t5 
19£•19(5 

·OSL•l9CS 
61L'19CS 
ltl9•19tS 
9S9•19CS 
SZ9•19CS 
h6S• 19CS 
C9S•19t5 
ZCS•l9CS 
OUS•l9CS 
b9hlf9t5 
ettr•l9CS 
t0h•l9t5 
'HC•l9CS 
ShC•IYCS 

M! fo•!M911J 
•O!JJA Ul)013A 

LI h IV• 9• 
l'::lh It •9 ... 
00519•9· 

\:tJS IS 1 9· 

'.ittS I h • 9• 
9l9IC•9• 
9Y91Z•9· 
SULl 1 •9• 
hhLI0•9· 
lt1Ll6•S• 

Olt1if.P'i:i• 
tS81t•S• 
68Bl9•s .. 
hZbls•s­
"'::161h. 5 .. 
loblt•s­
htuzz·s­
Y<.;Llz I• S· 
ll:IDZO•S• 
tt I I lb• h• 
hh I Ztt • h• 
t LI lt 1 h• 
IOZZ9•tr .. 
6ZlZ5•h· 
SSZZh1h• 
1 ttlZ C • h· 
'fUtZl•h· 
UttZl'h· 
ti'.:ltZO • h· 
'tL~Zo•C· 

S6tZ9•( .. 
'f I hZ L • C .. 
'fttJZ9 • t .. 
9'.:lhZS•C­
bL hZ tr•( .. 
tb,,zc•c-
6oszz•c .. 
SZSZJIC. 
I hSZO • ( .. 
sissz6•z­
y9sza • z .. 
bl.Slt'l• 
iOSZy•z .. 
zo9zs•z­
t 19ih•Z­
tZtZt •Z• 
C:t¥Zz•z .. 
UtrYZl'l• 
Lh9ZO•Z· 
tS9Zotl. 
SS9Zg•J .. 
099Zttl­
h99Z9'1 .. 
LY9ZS•f .. 
099Ztr • J .. 
IL9Zttl .. 
lttZztl .. 
IL9Zl'f .. 
Ut9ZU•I .. 
h'f9lb ... 
I 99Zs • • 
~'.:IYZ L • • 
t5YZ9•• 
tlh9ZS • .. 

I h9Zh • .. 
hC9Zt•­
'H9ZZ•­
llfll'• 
L09l0•· 
LDhtO • 

ti'"' 19 I Chtt • 
hhhLC • 
tl'.::ihlh. 
tlhLS' 
6ithL9 • 
90SLL' 
tlSL9' 
ltJ5L6 • 
h9Sta•I 
'.:185£1'1 
Y09tZ•I 
t1Z9Lt •I 
I ~9Lh •I 
SL9ts•1 
OOl.£911 
':ll LLL • 1 
l'HLe• I 
t:»llLb •I 

8trl61'9-
eet 1 z • ., .. 
Ll9tl•9 .. 

C98SZ'9• 

e608Z•Y· 
tccut•Y• 
l9SZt•V· 
Obtht'9• 
tl0tt•9-
(trl6C'Y• 

9Ytr I h • Y• 
t89th•y .. 
9a()Sh•Y· 
+iZleht9 .. 
()([05•9 .. 

csszs•9 .. 
tr9L hS 1 y .. 
hL69S'¥• 
I e I os "'· 
teCl9'¥-
06!:iC9.-Y• 
ZbLSY'Y• 
I bbL 9 • 9• 
bYIUL'Y .. 
h8E l L • 9 .. 
LlShl''i'• 
b9L9L'9• 
esoet•9· 
Sh I 18 • 'f• 
ltCCi1'¥• 
ti1SS8''i'• 
S69L8•9 .. 
trlt168

1
Y• 

1sozo•Y· 
9ZZtrb•f .. 
ebt9b•9-
69Silb'9• 
LttUO•t• 
trllbZD•t-
89USU' I.• 
OtZtD•t· 
06tb0'L• 
etrs I I. L'" 
hOtEl'L• 
LS&Sl•,L~ 
&00811L• 
SSIUZ•t· 
suczz•1.-
0Shhl1L­
ZbS9Z'L­
CCL8l'L• 
ILaCJt•t­
Laot£•1.· 
.J h I SC• L• 
ZLll('l­
ZUh6t' L• 
6ZS1h•L· 
hS9th•t-
9LLStr•L· 
lblHh'L• 
SIOUS•t-
1t1 ZS• t• 
trtrlh':l' L• 
SS(9S'l• 

h9hY5'1.• 
ILS09•L· 
SL9l9'L• 
LLLhf

1
L• 

ll899•t· 
hlb89'L• 
OLDIL1L• 
ZYICL'L• 
CSlSL'L· 
lhCLL'L• 
9lhbL'L• 
01s1e•t­
tbste•t· 
&99Se1L• 
ShtLe'L• 
6 I ebl:I' L• 
I btl I b' L'" 
096t6'L• 
9Z096'L• 
Db09b'L• 
ZSIOO•tt· 
z1zzo•1:1-
69ZhD1tt­
czcyo•w­
st.t'do ·Iii-

~0.1)3A NOl l I SI.Id 

5i!WNJ0l!IOOJ Mf10d )(Hd'¥~0N313S 1t'NOl!Y!OM 

i1noow 3JJAti3S~0NfHHU) 

E9E 

L'l:leb9SC 
6'CZ06S( 
I' 65065( 

h' h606SC 

Y'bZlbSC 
'd' hY I bSC 
l•OOZ6SC 
tr•StZ6SC 
L•OtZbSC 
6150t6St 

Z•ltrt6SC 
S•9.£t6SC 
t•ll+t&St 
a•LtrhbSC 
C•Z&hbSt 
9•tl56SC 
6

1
ZSSbSC 

~·ees1:>st 
S•tZ96SC 
e·es9osc 
I• hb96St 
S' 6ZL6St 
w' h9LbSE 
I• UOYbSC 

;, • •.:.Cl:lbSC 
ij•UttlbSC 
I' 90665( 
h'ltr66SC 
L' 9lb6SC 
l•l!U09t 
tr• Ltr009C 
L•i:9UD9C 
1191109( 
h • t SI 09( 
1:1•99t09C 

l"'tiZZ09C 
':i'bSZ09C 
6'hb,09C 
z•occotc 
9'59t09E 
U •I Oh09C 
["f(h09( 
l'ILh09C 
I• taS09t 
h'ZhS09t 
t:l1LLS09t 
I• t 1909t 
S•gh909t 
6'(8¥09( 
Z•()IL09C 
Y•trsL09t 
b'b8LD9t 
('l:iZtt09C 
L'09ttll9t 
ll•Y&809t 
ti• tto09C 
L'Ci9609C 
l•tOOl9C 
':l•ttOl9t 
t11ZLOl9C 
Z•aOllYC 
!:i• t It I 1 9C 
b'8LI 19t 
l" • h I Z I 9C 

'f' Ohl I 9( 
b'tr8Zl9C 
C•OZt19t 
v•sscitt 
U•i6Cl9C 
('YZh19C 
L' l 9h l tC 
U•tbhl9C 
i:•lt519C 
9'L9Sl9C 
O•t0919t. 
t 11:1(919[ 
9•tt919C 
a•bat19t 
t." trl 19, 
Y16Lll9C 
U•sttt19C 
l•ust:11tt 
s·~et119C 

tt • C.IZb 19£ 
JlfS619C 
h. 166 I 9t 
t:I' 9ZUZ9C 
U•z90Z9t 
(1L60Z9C 

l!3J~l 
S1 ]/\OBY 
30111 l .L ,., 

btO•Ch OS 801 
lt1D•lh as eat 
bLO'bC os eat 

t~o·tc as eat 

OeO•Sc OS ea1 
lvo•rc us yot 
OeOdt OS 901 
Z90•6Z OS 901 
DeO•t.z OS eDt 
Z'dO•sz OS yOI 

Ut1D•Cz OS yOt 
bLO•lt as ao1 
le0'61 OS y01 
btD•LI OS eat 
lt:iO•SI OS eOt 
bLD•CI as 901 
1110• 11 as eat 
0&0. 6 
Z ija • L 
Di:IO • S 

US eO I 
as eDI 
OS •0 I 

l'dO•C OS t1UI 
UeO• l OS 901 
bLD'bS 6h tJOI 
11;1o•ts 6h eo1 
btD•ss 6h eDI 
l90•Cs bh &01 
bLO•ls ()tr eOI 
l1:10•6tr ()tr eat 
OtJO•Ltr bh 901 
tvo•str ,., sat 
01:10•Ct. bh 901 
Zt:1Dtlh bh 901 
DwD•6(' otr 901 
otD•t[ tth 901 
OyO•St oh 901 

bLO'tt 
I eO •It 
6L0'6Z 
11:10' ll 
6L0'5Z 
I 90 •CZ 
0'd0 '1 l" 
Z&01bl 
oao • t 1 
ZttO • 5 I 
090•t1 
6t0'11 
lyO•b 
6£0 • L 
lgO•S 
6t0•E 
1eo•1 
0£10. bS 
ZaO•Ls 
fJ1:10. ss 
l ttO •Cs 
UwO •Is 
btO • bh 
I 'clO •Lt. 
6t0•Sti 
I ttO • C;, 
btD •I h 
I ttO • 6[ 
O"tf0 •Lt 

6tt so I 
•h 110 I 

'" 90 t 
6tr 80 I 
6h 90 I 
btr eat 
Oh (10 I 
bh gO I 

b~ lilD 1 

•h 901 
90 I 
90! •h 

bh 

6tr ea 1 
6tr ea 1 
bh eO 1 
bh yO I 
bh gO t 
ijh so 1 
eh eat 
9h gO I 
Sh wO t 
etr eo 1 
9tr 1:10 I 
Sh eO I 
eh yO I 
yh 90 I 
str 90 I 
etr so 1 
Sh 90 I 

l90•St l:lh 901 
0'tf0•Cc 11tr 901 
Zt1Dt1c etr eo1 
Ot1016Z etr 801 
Z\IO•Lz etr eo1 
oso•sz gh 901 
btO•C;:: ah eOI 
teO•lz eh ao1 
btO•bl eh 
I yO •LI Vh 
6i.0 •SI tJtr 
I ea. t I Oh 
01:10'1 I l:lh 
Z1::1D • b Sh 
o.,o • l 8h 

&h 
9h 

9UI 
1101 
901 
90 I 
9UI 
aOI 
90 I 
90 I 
110 I 

ZwD•S 
uao•r 
6£0 • 1 
1e.o•65 
bLO •LS 
l 1::10 •SS 

et. ea 1 
Lh wO I 
th au t 
Lh gO I 

6tO•Cs th 
I t1D •IS Lh 
090•6h Lh 
1 'do• Lh th 

IS 1H1 HI 
3w 1.1. 

03SdW13 
ONnu~9 

901 
1tUI 
110 I 

•"I 

) 



) 

.. 

• 

I 0£0• I 
r flllb. 1 
l oto • T 
1 ., b. i' 
·1 blb .1 
I bLt>• i 
,.,,,.i I bLO• T 
I blb .t 
lbLb'j 
loto.T 
i blb. i 
iotb•i 
j O!tt• j 
~OLb•! 

lbtt1•I 
loto•l 
loto•i 
iotb•i 
loto•i 
I Ol.b, 1 
ioio•i 
i blb. i 
iotb'i 
l•to•l 
I blb' T 
loto•T 
lotb•i 

i •£6. i 
fotb•T 
I blb • i 
i blb• i 
I blb • i 
i blb. i 
I tilti • T 
I et£ti• i 
Tbtb• i 
"i blb. i 
lblb'j 
Zoto•i 

lb lb ••. 

Zfllb • T 
lfll.fl' i 
lott1•1 
Zoto•r 
Zoto•i 
Zbto•i 
Zote. • i 
totb• ! 
lbtb•I 
lblb'' 
Zoto•i 
Zoto•T 
lblt1•i 
Zoto•i 
Zot••l 
lbt••i 
letLb'j 

it1tb•' 
Zetl.b • ! 
lfllb' I 

lbtb•1 
lblb'j 
toto•i 
Zoto•l 
loto•T 
l•to•i 
lbl.6•1 
lfll.b .1

1 

lot•• i 
lfllb• 1 
loLb•j 
lbl.b .1 
Zot••i 
t c.t• • T 
Zotie.•T 
i11to•i 
Z11ttt•T 
tbtb• 1 
Zotb•T 
lbl.b. i 
lot•·' 
Z6l.6' T 

l•to•! 

I Ht1 I 
OUlffl~ 

•Slftlt109 
•Slftlt109 
• S 1 ft I t109 
•S1ftlt109 
•SI ft I t109 
•Sltdt109 

•Slftlt109 
•ftlft1'109 
•ft I ft I $09 
•tdftlt109 
•hlhl809 
• t I h I t109 
•tlhlt109 
•tlhltl09 
• l I ft I t109 

•lltdt109 
• 11 tr I t109 
tllhlt109 

·Uttt1t109 
• U I h 11109 
•60tdt109 
•60hll:l09 
•t10ftl809 
•t0h1809 
•LOftlt109 
• 90111 t109 
, SO tr I t109 
•hDtrlt109 

f£0ftlt109 
•t0hlt109 
•ZOnl1109 
•I Oh I t109 
•Uon11109 
'66Clt1U9 
'tl6(1809 
•t6tl90y 
•Sot I tl09 
•notl809 
•C6Clll09 
•totlt10Y 

tlotlt10Y 
•Oot I tlOY 
• ttet I t109 
•tetlt109 
•99Clt109 
• ttet I t109 
• tet: I t109 
• l 9C I t109 
•09Clt109 

'tl£Cl909 
•ttClt10Y 
•St t I t109 
•fttC 11109 
•ltt: I tlOY 
•lttl809 
•b9tlsOY 
•t9Clt109 
•S9Clt109 
• ft9C I t109 
•ltt1t109 
•09tlt10Y 
• ttSt I t109 
•Yst180Y 
•ft SC I tlOY 
•Z5tlt109 
tl5Cl809 
• ttrt 1 eOY 
• Ltrt I 11101 
• 5trt l t109 
•ltr~ I t109 
• Otrt I t109 
•ect1eo9 

•9Ctlt10Y 
•ftttl809 
•ltt I 11109 
•6Z~llil09 

•.LZCllll09 
•szt 1 wo9 
•ZZtl110Y 
•0Ztl809 
•tdtlt109 
•§ltlt109 

·,CI t I eD'i 

•01 ti WO'I 

t.L3l~ I 
sn1owy· 

Sl5~WOdf 

• t.O I Ut.09 
•t I l titrU9 
• e I I ut,u9 

•cz 1 U"u' 
•oz IUhU9 
•ftt 1 Uh09 

•otlUtrU9 
"tr tr t lJftU9 
• 6ft I UtrU9 
• trs I Ut.09 
•os1utru9 
• tr9 l UtrU9 
•Ot 1 UtrU9 
•StlUftU9 
•OelOtrU9 

• Stl I UtrU9 
•OblU1t09 
e5b I ~trU9 
4 

OOZUtrU9 
•90ZU1tU9 
4 I I ZllftU9 
•91zunu9 
iJZZU1tU9 
•9zzUnu9 
,; I E"ZU1tU9 
•9E"ZUtr09 
"1 hZUtrU9 
•thZU1tU9 

• zszU.,u9 
• t szU.,09 
•Z9lUtrU9 
'L9ZUtrU9 
"ZLZ~ttU9 
• ttZUt1U9 
•cezur.U9 
•0ezUtto9 
"C6lUtrU9 
•96ZUttU9 
•tUCllh09 
•oOtU1tU9 

•tr I (UtiU9 
,·6ltUtrU9 

•t.zE"Ur.09 
•6l\U,,u9 
• tr(£UitU9 
•0CtU1t09 
• trfttOtr09 
"6trCU1tU9 
• SSE"Uti09 

•Q9(UttU9 
•5ftUtiU9 
•Ot(UhU9 

'5£(U"U9 
• 08(UhU9 

•59CU1tU9 
404[lJftU9 
'94tUnu9 
"t OhU1t09 
,; 90ftUh09 
"t I ftUh09 
i9lhUtiU9 
• 1 c:nuno9 
•9zftUno9 
··1 t:nlltiU9 
,; 9tfti.JtrU9 
't 1tnUit09 
• 9t.hUft09 
•I SftUt.09 
•9strU1tU9 
.; I 9ftUhU9 
•9fft0ft09 
•I tftUt.U9 

i9tltUhU9 
• t 8ft0tiU9 
•99ftUh09 
• t 6trUnu9 
•9otrU1tU9 
•z05U1tU9 
,; 9Q5Ut.U9 
•z1sut.u9 
•'91 SUtrU9 
•JtSUftU9 
•9ZS01t09 
• t C5UtrU9 

'.133J I 
sn10•~ 

SlSdfJ~ld 

'~115 9NIONW1 -51 

5NOlllNI~30 

Dtlft • 9L• 
E"btr. ti­
oos• 9L· 
£05•9L• 
SJl:i•9L• 
ZZ5•9L­

OC5•9i• 
£(1.i99L• 
Sti5•9l• 
E"SS• 9£• 
09S•9L• 
895•9!• 
9LS•9L• 
fttl<j • 9L• 
ZbS•'H• 

06'ii'9L• 
t09•9L• 
s J 9 • .,., .. 

(l9'9L• 
1(9. 9L• 

bC9•9l• 
9h9•9L• 
959•9L .. 
h99•9i­
ZL9'9L• 
189"H• 
6tt9•9l· 
Lo9•9L­
y0t •9L­
tr It• 9L• 
£lt•9L• 
IC t • 9L .. 
Oh t • 9L• 
9ht•9L• 
LSt•9l• 
99t•9L• 
ftll'9L• 
[8£19L• 
Zbl'9L• 
J09•9L• 

0 l 9 • 9L• 
Ol9•9L• 

eZe•9L· 
tE"e•9L· 
Yh9•9L• 
sse•9L• 
ft98 • 9L• 
£Le•9l• 
cee•9L• 

Z09'9L"' 
106•9!• 
016•9L• 
0Z6'9L• 
6Z6•9L• 

6C0•9L• 
etro•9L• 
9S6•9.L• 
£96'9L• 
Ll6•9l• 
LB6•9L• 
906'YL• 
900•£!• 
9IO•tL• 
9ZO•tL• 
9£D•tl· 
StrO•tL• 
SSO•LL• 
590•£!• 
SLD•tl• 
9eO•tt• 
9oO•tL• 
90 I• tL• 
911. ,,_ 

9l1•LL"" 
9E" I• ti• 
Lft 1 •ti.­
l S l • tl• 
L9t•tL• 
Bll•LL• 
es I• LL• 
ool•tl• 
60Z • tL­
Oll • tl• 
ICZ•tL• 

(9 I ... 

trtl I•. 
ft8 I•. 

h 8 ~. -
tre I•• 
fttt ~. -
ft9 I•• 
ftt11• .. 
ftO I• .. 
htJ I•. 
ft8 I•. 

ftl1 i ·­
h111:--
hl1 I• .. 
Sl1 I• .. 

Z65•99CS 
lftS•99E"5 
Zl5•Y9E"5 
(Sh I •f9tS 
(§h•VYE"S 
ftZh•9Yt"S 

56('99CS 
Y9£•99C5 
9Ct•9YC§ 
£0( • Y9CS 
BLZ•99C5 
6hZ•YYCS 
61Z•V9E"S 
Ot;il • Y9t"S 
OYl•99(5 

1NJJS3Q 1YJ 11~31\ 

591 • .. 
Se I• ... 
Se l • .. 
s1:1' •­
se i" • -
5tl I•. 
s111 • ... 
se 1 • .. 
StJ I•. 
51:1 I ... 
SB I• .. 
Se I• .. 
Se i • • 
Se j • .. 
98 i. -
98 I•. 

9td ·-
91:1 I• .. 
98 j ... 
98 I• .. 
98 I• .. 
98 I•• 
98 I•• 

9a r • -
99 I ... 

YB I. -
91:1 I. -
98 i ... 
98 i ... 
9e l • .. 

9e~·-
Le I'• 
te I• -
Le I•· 

LU I'• 
tel•. 
tu i • .. 
.Ltt 1. -
LB I•• 
.LU I• .. 
l.8 I• .. 
LB I• .. 
LB I•• 
£91. -
,. r ·­
""I• .. £8 I ... 

£1:1 I. -
te r• .. 

te • • .. 
Ltti • .. 
LB i • .. 
1:18 I• .. 
98 r • -
98 i ... 
eu 1 • .. 
ee ~ • -
8tl I• .. 
91:1 t ... 

BU I• .. 
88 i ... 
eui•. 
ee 1 • .. 
OB j, • 
98 i. -
ee 1 • .. 
80 i. -
88' ... 

BB I'• 

1E" I• 9YE"S 
Z0J•Y9E"S 
Zt0•99E"5 
(hO•YYt:S 
CIO•Y'ftS 
h86•':i9t:S 
t.So•S9CS 
l!iZO • S'itS 
soe•':iYCS 
998•59(5 
9E"e•SYE"5 
£Ue•S9C5 
l.lt•SYCS 
Lhl•S9t"S 
elt•SYC5 
889•S9CS 
BS9•59C':i 
6l9•S9E"S 
66S•':iYE"':i 
695•'.:IYE"S 
oCS•S9E"S 
OIS•Su:s 

08h'S9t:S 
O';ift•Sf(§ 

ozn·~9t:5 

06E"•S9CS 
l'f(•SYCS 
1£E"•5'JE"S 
!0(•59(5 
1tl•59CS 
lftZ•S'HS 
llZ•S9(5 
l81•S9E"S 
1Sl•S9(5 

:!~:~;~~ 
190•59(5 
H0•5YC5 
tUO•SV(S 

1.L6•hYE"S 
lh6•h9(5 
I Io• ft9CS 
tes•h9C5 
ISB•tr9(5 
IZB•ft9£5 
lot•+.9£5 
19L•tr9\'.5 
Ott•h9E"S 
00t•tr9E"S 
0L9•tr9CS 
Otr9 • ft9CS 
019•h9CS 
OLS•h9E"S 
6hS•h9E"S 

615•h9CS 
outr•h9(5 
eSh•tt9E"S 

aZtr•hYE"S 
116C•ft9(5 
£f(•ft9(5 
£(C•ft9CS 
£0[•h9(':i 
9tZ•tr9E"S 
9trZ•h9CS 
91Z•h9CS 
Stll•h9C5 
SSl•ft9CS 
hZ1•h9tS 
hb0•ft9(5 

19301 l930J IJ3S/J.JJ 
HJ.OHJZf 319NV AJ.IJ613A 

H.LWd•J.H!ll1j 
HQ.1)],\ A1J)013A 

Zbttll•SI· 
1usso•s1-
LbSS6•ftl• 
Zb9Sg•hl· 
98.l.St•hl• 
ueus9•nt­

UL65S•hl­
i.:90ftJ I ft J.., 
':1519(. ft I -
Lhl9Z • h I• 
tt£C9 I• tr I• 
bZ1t9U•hl• 
UZ596•(J .. 
bU99tJ'( I• 
bb'Mt•E"I· 

L'dl99 •(I• 
Z £tf9':i I [) • 

09b9h•Cl· 
£h0tC•tl­
E"t"ltZ•CI­
b I l LI• E" I• 
hU(£0•(1 .. 
b!iE"Lo•ZI• 
Cl.hl.l:l'Zl-
1. ':i5£t • Z J ... 
Uft9l.9 • Z I· 
61Lt5•ZI .. 
I Llet h • Z I ... 

E"t18tt•ZI· 
E"\16£Z•ZI• 
hhUUf'ZI• 
nc:'i11u•z1-
zolao•11 .. 
1uzae•11 ... 
bst11t•li· 
9(hij9•ll-
60S95•ll­
St159h •I J .. 
19YBC'i 1-
YCLelofl· 

0 I ea I. I, .. tJtttftJU •I l­
LS6Bb • O I -
blUb~•OJ .. 
J d 16.t. 01-

l LI 69 • O I -
btZos•o1 .. 
bOtot.•01-
tl.ll" 6E" • O I• 

tfthOZ'Ol­
':11S6I•0 I• 
lttS60•01-
tih966•o-
';.:. I LOe' 6 .. 

Ot1L6l" 6 .. 
lh869'6· 
ii0065'0• 
b9b6tr'O­
lCUOti•6-
h600t•o­
SSIOZ•b-
Y I ZO I• 6• 

9LZ00•6· 
';.:i(t0b'8-
h6COe•e­
bhhOt. 8• 
9iJS09•9 .. 
(YS05•9 .. 
b I 90ft • 'd• 

trtY0C•9• 
tiZl.OZ•e .. 
teto1 •e­
.,.t:t100 • e­
u1eo6 • t­
Oftoo1,-£• 
ti860t•L· 
6£019•£ .. 
t1t10 I 5' l.· 
ti[ i 1 ft.,_ 
98 11 t • L• 
\:tZ I Z • L• 
oaZll•t­
YZtlo•t­
ZLCl6•9• 

Z LI E"Z •ti• 
Uh(tZ•n­
z, ,,z .-ft­
z eozr • tt .. 

Z5hhE" • h• 
OZttYt •ft• 

£8IO('ft• 
ZSSlh•n· 
YloE"h'ft• 
oLZYh' h­
llhY'dh •ft­
UUO IS• h-
6Sl"tS•ti-
91£S':i'h• 
Z £011S • t1 .. 

tZhUY •ti• 
08LZ9'h­
I E" I SY' n­
Ztlh l Y • t1-

nt16'1" ., .. 
81.ill'h­
ltZShl. • tt• 

09t:1Yl • h• 
lllbL'h .. 
hSSltPh• 
h68E"S•h­
Cl"ZY8•h .. 
Otse1a-ft .. 
y0b06•tt­
I trlt: o • h­
tt£SS6 •tr­
SU6£6•h .. 
sczou•lj ... 
h9SZ0'S• 
U611hO • lj .. 
y I Z £U •'::I• 
OhSb0'S• 
ZYS If .. , .. 
(81 h I• ':I• 

iliSY I• S· 

OZti'd I• ':i• 
~t I I Z •'::I• 
OStttZ•s .. 
C9tSZ"i· 
t.l.Ot1Z•S­
tr'd[CJC • s .. 
Zo9zt·•'i· 
660hE"•s .. 
t.Ottc•5 .. 

t096E"'S­
oOo ln•s-
6GZhh•'::I· 
£05Yh'5• 
tr08tlh. s-

06U l S • S­
c O(t:lj. s­
lt89SS • s .. 
Sl.6£5•~ ... 
(9l09'':1-
0SSZ9•S­
S(ShY•S .. 
alltY•<;:i .. 

00hb9•S· 
OL9l£•S• 
8SbCL'S ... 
h(Z9.t'S• 
00S8L'S .. 
zetue•s­
csuce•5-

ZZ(Se·s-
005.l.'d'S­
yseoe·s­
OZIZb'5-
Z'8(tr6. !i ... 
(h996'S-
1Uo86'i• 
es 1 1 o • y .. 
t I t.(0• y .. 
£99SO•y. 
BlbtO•y .. 
991 Ll I• y .. 

9lhZl'f· 
Z9Yft I• 9 .. 
90691•9-

h • tiC09SC 
l'hblJ9SC 
l•bll9S( 
S•t;yl95( 

U•vol9St 
(•ZE"l9SC 

8•Y9l9~( 

l •I OLYS( 
.t•~\:t9SE" 

l•CJtE"9SC 
L"h0h9St 
Z•tit:tt9SC 
tl'(Lh95( 
t. t:101;i9';i( 

11 • Z hS9S( 

h'LtSYSE" 
l•Zl99S( 
9 • Yh99SE" 
(.'I tl"i9SE" 
il'Cil£95( 
':1•0St95t 

l•l;JBL9SE" 
L'6ld9Sl: 
h'h5t195( 
I• b11ti9S( 
tl'LZb95( 
S•fi569SC 
C•Cob9S( 
U•t1ZOtsE" 
L'Z9U£S( 
s• i.oUt5t 
t0ZE"l£5( 
U•t91LSE" 
6°10ZLSt 
Y'9Cl£S( 
S•ltZLS( 
Z•yO(l.S( 

l •I ht£ l;i( 
b'SL(LSC 
b't.llftisr 

L" l;ihhlSE" 
5'U8hLSC 
'3 •SI ':ILSC 
n•ussi.sr 
('S8SL5C 
(.•uzYtSC 
I• SSYLSE" 
l•UbYLSC 
U•SZLLSC 

::~E~i~~ 
0'6Ztll.SC 
b'h9l:l£S( 
b'06tllSt 
6'ft(bl.SE" 

b'69bl.5C 
b • h00BSC 
6'6E"08SC 
0•St08SE" 
O•Ol IBSt 
I• ~h I BSE 
Z•Oal8S( 
t•s1zesc 
t•USll:JSt 
h'SSZBSE" 
s•uzcesc 
'l'Sstest 
L • 06( BS( 
ti• SZh 05( 

CJ•19h8S( 
I• 96hBSC 
('I (';j8'i1C 

s• 995esc 
S•l098St 
L•9(98S( 
II' It 98S( 
I •tOLSSE" 
z•zntesc 
ft' l.l.l8S( 
Y•Zl'd8SC 
ti• Lft88SE" 

U' l: Ot18Sl 
l•el68SC 
l.:i•tS69St 

(9301 19301 IJ.33JI 
30nJ.l~N01 3Un.1.JJ.Y1 Sl 3A00f 

30rJJ. I .1.1Y 
~OJ.J3A NOl!l~Ud 

S3!WNIO~ooJ ~Y1Qd )JHd'~~ON313S 1YNOIJ.WJ.O~ 

~inoow 3JIAH3S~0NfWN0) 

'i9E 

I b':i • Z( t S 
6L0•6l CS 
I ijO • ll CS 

gUI 

•"' aUf 
hLD•sz cs 
ldO•tz ts 
OijOdZ (5 

au 1 
.o I 
aUf 

aO I 
.a I 
.u I au 1 

•" 1 

1 t10 • b I l"S 
OijO•l.I E"S 
Z 1:10 • 'j I l S 
Ot10•tJ ts 
Z110of I (<j 

Ut10•6 
blD • t 
1 ao • s 
6£0. ( 

I l:iO • 1 
6 £0. 65 
1 ijO • £<j 
o~o • s5 
Zt10 • E"S 
OoO d S 

t.:5 90 I 
l"S 90 I 
cs 901 
CS aUI 

E"S 90 I 
ZS 901 
ZS t10 I 
lS 90 I 
ZS aO 1 
ZS t:1D I 

Zti0'6h lS eOI 
Ou0•£ti ZS 901 
t.t0°Sh ZS 1:1Ul 
ltiO•tti ZS 1101 
btO•ltr ZS gOI 
1\10•6( ZS t1Dl 
otO•tC lS oOI 
JaO•S( ZS aOI 
Ot;10•f.( ZS l:lOI 
ltiO"I\: ZS 801 
DtiO'bl ZS tiUI 
ltiO'll zs t10l 
Oi,;O•St. ZS l:iDI 
bLf!'Cl Z'5 1:iUI 
uuo • 1 z t.'5 au 1 
ot0•61 Z5 t1Ul 

I t10' LI l ':i t1U 1 
otO•~J lS t10I 
leO•tt ZS t1UI 

6!0'11 ZS aUI 
ZS 901 
ZS 901 
ZS 9UI 
ZS gOI 
ZS eOI 

1 t10 • b 

0110 • t 
Z t10 • 5 
01::10• r 
Zt10 • t 

Ov0•6S IS 801 
bLD•ts IS 901 
I i;O • S<j IS tiO I 

t~g:f~ :~ ~8: 
6.t0°6h 15 901 
fttO•ttt IS eDl 
0110•Sh IS 901 

0110 '1 h 
l eO • 6( 
OtiO' l ( 

6£0•5( 
I ijO • (( 

OtO •I ( 
I t10 •bl 

6tO•Lz 
1 t10 • sz· 

au 1 

IS so I 
IS 90 I 
IS 901 
IS 1;10 I 
IS ijO I 
1 s au 1 
IS gO I 

l S ttO I 
I 5 eU I 

Ot10•l"l 15 
111oo1z 1s 

•01 
aOf 

1 s au 1 
IS 901 
IS ~U I 

IS ttD I 
IS gO I 
IS 90 I 
IS eO I 
1 5 eO I 

Ut10 • 6 I 
Zt10' LI 
Dt:10 •SI 
Z tiD •("I 
U110 "1 I 
6£0•6 
I ijO • t 
btO • 5 
11:10 • E" IS .,01 
bl.0'1 IS aUI 
\ij0'6':J us 901 
OaO•n1 Os ijOI 
ZijO • S';i 

DttO • (~ 
Zt10-1 S 

OeO•bh 
bLD•Ln 
TaO•sn 

US eOI 
us ~01 
OS 90t 

us eo 1 
US eOJ 
OS yU I 

IS• W 'HI 
3w I J. 

03Sd¥13 
ON110~~ 



·' . -· 36'5 
TABLE XVI. - CSM PARAMETERS - UNDOCKING ANO SEPARATION TO LM LANDING - Concluded 
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lt10tl5 
lJl;iO 16n 
Z t10 • Lti 
uao, Sn 

tr tr Bo I 
nn au 1 
hh aot 
Ch eOI 
th SUI 
t tr 90 I 
th aOI 
ch au 1 
( h 'dD 1 

CN 801 
th t10 I 

Zt10•tn th 
080 •I tr l h 
6.L016( (h 

&01 
•0 I 
•01 

lsD•Lc: th 901 
bLD'Sl: Ch 801 
11:10•(( 01 901 

6£011(' Ct1 t10I 

H~0•6Z £h t1UI 
01;10•tz th 8Dl 
Z&O•St C:ft 901 
U1;10•tz Ch eOt 
Z t10 • 1 l Ctr BO 1 

U1;10•61 tn !JOI 
6LD•LI th eDI 
I t;O. c; I th au 1 
6tO•c:1 £ti eDI 
l1;1D'l I £h 901 
bL0'6 {tr BUI 
180'l th BUI 
Ut10•S £h 1:101 
I 1:10 • C th t1D I 

060•1 t:h t:1UI 
Zt10'6S Zh eDI 
Ot:10•Ls Zh yOt 

Zt10'SS Zh 9Ut 
Ot10•ts Zh eDI 
blD'IS zti eUI 
IB0'6h Zh t101 
6L01lh Zh 901 
ltiO•c;+, Zh 001 
bLO•tn Zh t101 
lll0'1h Zh 801 
01;10•6t Zh 901 

Zt1D•lt Zh eOI 
o~o·c;c zti au1 
zeo•c:t zn ao1 
090•1( (:h t10l 
6.tO•bz lb t10T 
ll:lO'iZ Zh 901 

!~g:~~ ~t :~: 
H~o·cz t:n t1Dt 
6£0• lz Zh t:101 

1~0'61 lh ttOI 
DSO • L 1 z h i;jO I 

lt1D•s1 Zh aOI 
ueo•t1 zti t1DI 
lijO •It· z h t1D 1 

UtiO • 6 
6L0' l 
oeo•s 
6LO•C 
I t10 •I 

l h t10 I 
z h tiO 1 
Zh eUI 
Zh 001 

Z h 1:1U I 

l1;10tl Zh t1Ul 
DBS'6S lh 001 
6,tc;•ts ltr t1UI 
1 tic;• c;s 1 n au 1 
6tc;•t:5 lh QUI 

6tc;•ts \ti 001 
ll~O•£s lb t1Dl 
Ut10tl5 lft 801 
Ze0•6ti lh t10I 
OQO•tn lft sOT 

IS' H' HJ 
lw I J. 

U3Sd¥13 

UN00~9 



• 

( 

•. 

~ 

~/ 

IDB 
10• 
10• 
I OB 
10• 
10• 
10• 
10• 
10• 
I OB 
10 • 
10• 
10• 
I oo 

GROUND 
[LAP5ED 

TJHE 
I H • M eS I 

"'* l7.oea 
&f'* 39 •OF! 1 
'f'I "t ! • Q"19 

"t'I '13 •OF! 1 
&f't '*5. 079 
&f'I '17 •OF! I 
'l'f lf9. Q79 
lflf 5 I 1 080 
'flf 53. 07• 

"'* 55.aAo 
'f'f 57 1 OFl2 
'4'1 59.Q~O 

lfS te09t 
'45 31QAQ 

I OB lfS 
1 QA 'fS 
I 08 lfS 

S1Q8 I 
71079 
9. oe 1 

108 lf5 I l •071J 
108 '45 13 .QFl l 
IOA 'fS 1.51079 
10 B '45 11.aeo 
1Qe '45 l9.0PJ2 
JOB lfS 1.JtOAO 
108 'IS 231082 
108 '45 2SeOFlO 
JOB 'fS 271081 
10• ~s 29.079 
108 '45 l l 10Fl t 
IOFl 'tS 331079 
toe '45 Js108 1 

I oe 
I oe 

'IS 371079 
't5 391080 

108 '45 '*1•082 
JOB '45 '1310flO 
10 8 '45 'ls.ae2 
I 08 '45 lf7 • QAO 

&+9, QB I 
51 .aeo 
53 1 OF! I 
55,019 
57 1 QFl I 
59,079 

I 08 '45 
I 08 ctS 
1 ae '15 
I oB '4S 
I QB lt5 
1 ae '15 
1 oe '16 
1 oe 1t6 
1 QB '16 
I 08 lt6 
108 '16 
I 08 lt6 

I 1 Q8 I 
31079 
51oen 
71082 
91080 

I I• 082 
108 't6 131080 
10A '16 1s.oe1 
108 't6 11.079 
108 a+6 19 1081 
IDB '16 2 11079 
108 '16 23.08 1 
108 lf6 251079 
108 '46 271080 
108 lf6 29.082 
to8 't6 l t •QBI') 
108 '16 331082 
IDB '46 3S10PIQ 
108 'lb 371081 
108 '46 391080 
108 '46 '+1tQ8J 
108 '46 '13•079 
toe '46 'ISeOPlt 
108 't6 lf7t079 
108 '46 '+910R ! 
100 '+6 s1.079 
10 8 "t6 SJ,Qi:IO 
10s "t6 5s,002 
108 '+6 511000 
1 00 '46 59. 0FlJ 
1oe ct7 11080 
toe '*' 31oe1 
toe '+7 s.019 
108 'f7 1.0111 
IDB 't 7 91079 
IDB '+7 ll10AI 
lOfl '47 ll1079 
108 't7 151080 
JQ8 '47 17eOA2 
10 8 't7 l910FlO 
1oe '47 2 1 .082 
IDB 't? 231Q8Q 
IDB '+7 251Df'l 
10 8 '+7 271079 
IDB 't7 29109 1 
108 "f7 l l •079 

!g: :~ ~~:g~~ 
IO R If? 371090 
toe "f7 l91019 
IO I '47 'tl1Q8Q 
IDB '+7 ltJ1ciA2 
10s '47 '+s1oao 

X• A XI' 
•L5 

ANGLE 
I DEG I 

J7 ,c;7 
37 • S4 
371s1 
3 7, .. 9 
37 ... ,, 
37. "Ll 
J? 1 "10 
37 I 37 
J71-3'+ 
37 t 32 
37•29 
J712b 
J? 1 2't 
J 7 I 2 t 
J? • I A 
J7 1 I ~ 
J7 •Ii 
J 7. 11'1 
37 •QA 
:\ 1. Dli 
37 1f')2 
, 7 •00 
.''6 I 97 
36. 9c; 

J6. 9' 
36.9n 
36tA7 
J6 1 ec; 
36 • AJ 
36 • Al'J 

J6 • 7A 
36. 7S 
)617, 
J6 I 71 
36 • 6A 
36. 61-i 
36. 6'+ 
36 I 6,. 
J61;q 
36. 57 
36 •SS 
36•53 
J615t 
36 ... 9 
36 I "t6 
:H1"t't 
36 I"''-
36 ... ,, 
3li. JIJ 
36. lit 
36. l'+ 
36. 32 
36 1 JO 
J612R 
36 I 2 1-i 
36. 2s 
36 17J 
)6. 2 1 
36 •I q 
36. 17 
36 •I 5 
36. 1 '+ 
)b •I' 
36. 11) 
J610q 
36. 07 
36. ,,c; 
)Ii t IJ'+ 

.16. "' 

.'\6. 0'1 
35,9q 
35.97 
JS196 
JS 1 9'+ 
JS, 9.'.\ 
JS• 9 1 
3Se9Q 
J5e8A 
35,97 
J51 Alj 
JS 1 A't 
35,eJ 
JS 1 81 
JS, RI') 
35179 
35,77 
35176 
35,75 
JS, 7'4 
35172 
JS• 71 
JS17n 
JSe69 
JS16A 
35•67 

RANGE 
TO 
L5 

IN HI I 

'+95 ,slos 
'*'~.ee1n 
lf92, 2't J 1 
'+901599('\ 
'41'8,95-ts 
qA7,J097 
'tBS,66'46 
't8'+10187 
'IA2.373n 
'tA0 , 727i 
'+7•1080B 
'f771 'll"f' 
lf75,7A7't 
't71f 1 I '+02 
't72,'t928 
't7Cl 1 8 '15 J 
lf69. 1 •1 1 
't671S'tA3 
1f6S18997 
'46'+12509 
'f6216ntR 
'4601952'+ 
'tS,13027 
'+5716528 
'tS6 1 0027 
q5't,J522 
'452170 15 
&+5 I• OSO I 
qij9,J989 
'+'+7. 7'+7'+ 

369 

CnMHANOi5ERVICE MODULE 
LANDI NG SITE COORDINATES 

ELEVATION 
~ROM 

LS 
f DEG> 

• 7199 
-1.•1 
-1I8'1 
•7,76 
•7169 
• 7.62 
"'715'+ 
-1. '47 
• 71 39 
• 7 1 l I 
-1. 21t 
•71 1• 
•7.09 
•710 1 
•6. 9'+ 
•Ii I 86 
•6 ~ 78 
• 6171 
-6.63 
•6155 
•6 I 'f7 
•6, 'tO 
•6132 
•6. 2'4 
•61 16 
• 6.08 
• 6,, 0 I 
... 5,93 
-s. 85 
... 5,77 

TOPOcENTR1c 
AZ I HUTH 
,ROH L S 

I DEG I 

• 179 1978 
• 1791978 
• 1791978 
• 1791978 
.. 179,978 
-119,977 
•1791977 
- 179,977 
• 179 .9 ?7 
-1791977 
•179.•7• 
- 119,976 
·17•1976 
- 179 1976 
. 179,976 
.. ,79,976 
-1791975 
- 119,975 
-119,975 
• 179 1975 
-1791975 
.. 179,97'+ 
-179e97 't 
• 179 1 971f 
- 179 197'4 
•1791971f 
-1791973 
-1791973 
- 119,973 
- 179 1 973 

LANDING RADAR "Li!TlJDF ANO VELOCITY DATA ACCEPTED 

"t't6. 0957 
'+'t'+ t lf'+JA 
'+'+2, 79 16 
"f'l I, I 391 
lf39•1t86S 
'437.8336 
'436 • I AO'+ 
'tl't15265 
1432.8729 
•31. 219 i 
lf29,S651 
'+2719108 
"t26.2561f 
'42'+ I 6017 
'+2219't6A 
'+21. 2• 1 b 
'tt9,635A 
'tt7.9BOJ 
'* 16 1 l2'+6 
'41'+16687 
't l l 10126 
'+1113563 
'tQ9,699A 
'+OA10'+31 
'40613863 
"tQ'41729? 
ctoJ•o71s 
'+O I• 't I'+ I 
39917566 
398,n989 
396, lf't l 0 
J91t,1BJ0 
J93.t2'48 
391 • lf66"t 
38918079 
3881!'+93 
3A6.&+90n 
3A'+ • 83 1 j 
393,112n 
38loSl2A 
37918535 
.J78, I 9ct I 
376153'+6 
37'+ I 87'+9 
J73121S! 
J7115SS2 
369189'47 
368.231f#. 
3661571f't 
J61f, 91 If t 
36312537 
36115•33 
35919l27 
358,2721 
35616lllf 
JSlf 1•so1 
35312893 
351 .628'4 
314919675 
31t8•306S 
3"f6161tS5 
l'+'+ I 9Blflf 
Jltl132ll 
l'tl 16622 
JlfO•OOIO 

•S.69 
•S.6 1 
•5,53 
•S.lfS 
.. 5,37 
•5 .• 29 
•5.2 1 
-5. 13 
-s.os 
.. ,. • 96 
-'+ .. 8B 
... '+.ea 
•If. 7 2 
... ,. • 6'f 
•If ,55 
• 't. '47 
.... 1 39 
..... Jo 
•If. 22 
•ct. t't 
-~. as 

-3,97 
-J~ae 

... 3,ea 
-3.7 1 
•). 63 
"'3 15'+ 
•3. 't6 
"'3137 
•3 t 28 
•3 I 20 
•Joi I 
-3.02 
-2.93 
- 2. 81f 
-2. 76 
·2. 67 
-2.58 
-2 I '+9 
•2 1'1 0 
·2 ol I 
-2.22 
•2. 13 
•21 03 
-1I9'1 
.. , • 85 
.. , • 76 
• 1 167 
- 1 ~57 
• 1. lf8 
.. , • 38 
... , I 29 
.. , • 20 
• 1.ao 
• t 100 

.. 191 
•• 81 
-.12 
··42 
•1s2 
... '12 
.. I 32 
•122 
• I 12 
•102 

-179.973 
-1791972 
•t79t972 
-1791972 

. - 179.972 
• 179.971 
... 179.971 
• 1791971 
• 179 197 1 
-1791971 
·1791970 
• !7919 7 0 
-1791970 
•1 79 19 70 
... 179,969 
- 1791969 
·1791969 
- 179 1969 
• 179.9 69 
- 179.968 
•1791968 
• t 79. 968 
•1791968 
•1 79 196 7 
- 1791967 
- 179.967 
·1 791967 
• 179• '66 
•1791966 
.. 179,966 
• t791966 
· 1791965 
•1791965 
• 1791965 
•l]9,965 
•179196'+ 
- 179196'1 
• 179 . 96'4 
-179,96'4 
-1791963 
•179.963 
• 1,.,I96) 
.. 179,9,3 
- 1791962 
- 1791962 
•1 791962 
• t 7 9 I 961 
• t 791 96 I 
·t79196l 
• 1 7• ,96 1 
• 17 91••0 
• 1791960 
• 17919•0 
• 179 19&• 
- 11• 1959 
- 119,959 
- 1791959 
• 179 1958 

= :~;:;~: 
- 119, 957 
•17919&7 
·17••'17 .. ,,,,,,, 
•1791956 

LS •C!H 
RANGE 
RAT£ 

t rT isrc1 

.... 9,2 19 

·&1••11 B ........ ~,. 
· ... ,,5,7 
- .. 99616 .. ,.,,,,, 
•14991 .15 
•'1999~ .. 
•sooo .• 3 
•soo 1.-2 
•soo2. 1 
•sooJ,n 
•5 003 19 
•SOO'I .• 7 
•s oo&.16 
•s oo• ·S 
•500713 
-s oo812 

•sao• .. o 
•50Q9 ,,fl 
•5 010•7 
•s o 11 , s 
•5 012,3 
-sa 1J . 1 
•5 013,19 
-s ot 't. 7 
•so 1s s 
•5ot6 2 
•so p n 
·so 11 1 

·saia.s 
·so 19o2 
• 502010 
·sa20,1 
•so21, '* 
•so22 .. 1 
•5022.e 
·5 023 ,,~ 

•S021f • 2 
•S02'f.- 9 
•so2s,, 
•so2•12 
-50?6,,9 
-so21.5 
~5028 .• 2 
•sa28,e 
•5 0 29 .• '+ 
•so30,o 
•SQ30t6 
•S Q.JI• 2 
•503 1 .•8 
•5032, If 
•5032 .•9 
· sa33,5 
•S 031f 1 o 
•soJ'I 16 
•so1s1 t 
•s o1s .11i 
'"5 0 36.- I 
•5 03 ,,., 
"'5 0371 1 
•SQ37•6 
•S o38 .1 I 
•s OJl •S 
·so39, o 
'"5 039 . 't 
·s o.J• ,,e 
•5 0'40 • 3 
•50'40 .1 7 
·so1t 1,o 
•S O'l l 1 If 

•SQ'l 1•8 
·s o•2·2 
·so•2.s 
•SOlf218 
•SOlfl•2 
•§ Qlf3 . s 
•sOlfl18 
• SQ'tlf,11 
•5Qlf'I,, '+ 
•&Q'f'f .·• 
•SQlf'I _,9 
•5 01f5 .1 I 
•S OlfS ,. l 
•SOlfS .•5 
•SOlfl, 7 
•60lfS~9 
•S Olf6 1 I 
•&O'l•.13 
"' SO't' ~ '+ 
•5 D'f6 ,S 
"ID't• 16 
•IQlf,_,7 
•I D'+•• • 
•s olf• •9 

l,LTITUoE 
AIOVE 

L5 
tN MI 1 

#.0. "I l95 
itO• ! 3:\9 
60 •I 2A 2 
60• .i22s 
601J. I 1i9 
6011112 
60 •I 0 55 
6010998 
•o•n•ct2 
60•0BPS 
60•0•1e 
60•0771 
60107 i If 
6o•o•s7 
60•06no 
6010 1 ~3 

60 • Olfll6 
601Q'IJO 

60•0373 
60•03!6 
6010258 
6010201 
60 10 I '+'t 
60100A7 
6Q100:tO 
59et973 

s•••' i' 
s•••ls9 
s••9102 
s9 i97'+,. 

S9•96A7 
S9196JO 
5919573 
59•95 15 
59191458 
59 191fO I 
~9193'+3 

~'h9i1u 
$9•9219 
59•917 1 
S9•'1 1 'f 
59 1 90~• 
5918999 
59eA9~1 

59t88A'f 
5918816 
59tR7~9 

59 • R7 I 1 
St1A6Sq 
591AS96 
S9•AS:\9 
$ 9 • AlfA I 
59. 8't;i't 
59•8Jb6 
5918Joe 
~9tA251 

S9•8J9J 
§'h8DS 
S9•R078 
S,9•~020 
59179#-2 
s9•7•ns 
§9,78147 
59177A9 
59 • ?7 :\ I 
591767'+ 
S9•7616 
5917SS8 
59•?5no 
5917 .. ~2 
59•73115 
~91?327 
r;9• 72b 9 
S9 1 7 2 1 I 
1?9. ~ 1 53 
S91?09S 
5917037 
59•6979 
5916922 
59. "8"'+ 
59168 0 6 
5,,,1 .. a 
s••6•9o 
S9166J2 
591657'4 
5916516 
59•6'+~8 

59•11'400 
59163'+2 
~' 11i2~ .. 
59•#!2?6 
$9•61&8 
59 t b I I 0 
59tli052 
59. 59fl"t 



GR OU NO 
ELAP5EO 

Tt M( 
I H • M •S I 

in P. 147 147.aAt 

108 147 149,QAO 
108 147 t;l•DAI 
to e 147 s3.079 

1ne 147 ss.00 1 
108 147 57t079 
1o e 147 ii;9,QA I 
tne 14A I •079 
108 "IB J•OAO 
1ne 'l8 s.002 
10 8 148 7t0AO 
I OA "IA 9tOA2 
1nA '+8 11. aAo 
I OA 'IA I J,QA I 

I OA 'IA 1 S•079 
108 'lA 1 7tOAI 
1n 8 'IB IY.Q79 

IOB lfB 1 1t OAI 
JOB lfA 23t079 
1ne 148 2s.08(1 
10 8 '+ A 27t082 
t nA lfA 29,QAO 
1n A 148 3 1.u A2 
1o e atn 33.oAa 
IOA '18 3St0At 

108 '18 37.QAO 
1oe 148 39tOAI 
ton atB 111.079 
lnB '18 lf3t08! 
10 0 'iA 14s.o79 
ln A 118 '17tOAt 
JoA 'fA '19tQ79 
toA 148 SJ•OEIO 
JQA 14A S3,Q82 
1nA '18 ss.uAo 
t oe '18 s1.0A2 
108 '18 S9t0AO 
tnA '19 1•081 
I OA 'l 9 3•079 
! DA '19 5,Q8 t 

I DB 149 7•079 
toe 'f9 9tOA I 
!Q81f9lt•079 
108 '49 !3,QAO 
1o e 149 1s.oe2 
JOA '19 I J.080 
IOA '19 l9,l)A2 
1n A q9 2JtOAn 
!O B 'l9 23tOB J 
ln B q9 2S,Q79 
!QA q9 27.Q!:i( 
I OA 119 29,079 
I OA 149 J),QBI 
108 '+9 J).Q79 
100 '+9 Js.Q8n 
108 149 37t079 
10 e q9 J'hoAQ 
l oB '19 'l 1 tQA2 
loA q9 'l3•0~0 
109 '19 'ISoOA I 
lOA l./q '+7•080 
)0 8 '19 1./9·0~1 

IOB 'f9 S t• 079 

!OB lf9 SJtOA I 
108 q9 5S•079 
I OA 'f9 57•0~\ 
tOR '19 59,Q7 9 
108 5f] l oQAl"I 
10 8 SO JtOA2 
IO A SO S•ORO 
IO A SO 7•0~2 

10 8 SQ 9tQAO 
1Qfl50li•OR! 
108 SO I J.Q79 

toe so 1s.0Fq 
108 so 17•079 
IO B SO l 9tOB I 
J OB SO 2!•079 
108 so 231080 

! QB SO 2SoOA2 
1oe sn 11.aRo 
1 QB sn '9 .a.it2 
IOA SO 3 1 •URO 
!OR sn 33·0~ 1 

JOA 511 3SeQ80 

IQR sn 371Ufl 1 
JO B 50 39oQ79 
lnA S£'1 4J oQRI 
!OB SO '+3•079 

X•A XI '5 
•LS 

ANG LE 
fOEGJ 

35.66 

JS• &i; 

JS• b'+ 
3So6J 
JS.62 
JS 1 61 
JS, btJ 
15 .c;9 
3St5A 

JStS7 
JS•Sb 
3S1SG 
35,55 
JS• S'l 
JS1SJ 
3s.s2 
JS t S2 
3s.s1 
JS •S'J 
35 • Sl"J 
35. tt9 
JS t ttA 
JS• 'fR 
JS 1 '47 

35' lf7 

JS' '46 
JS, 146 
JS• "4S 
JS I lfS 
JS I If'+ 
JS• If:\ 
JS• If) 
JS• 14 2 
3S' lf2 
JS• If I 
JS• If I 
JS• 'If') 

JS• '4'1 
JS.3q 
3S,39 

:\Ii t JA 
JS, JA 
JS• 37 
JS• 37 
JS1)A 
JS• J~ 
JS I 3c; 
JS• JG 
JS t ."!'I 
JS• J'l 
JS,31 

JS• J 3 
JS• 3 ::! 
15137 
JS. 31 
JS. 31 
JS I )'1 

JS• Jri 
JS• ?q 
35·29 
JS''} q 

JS. ?.1 
35 t 27 

JS''"' 
35 t ?A 
JS• 2c. 
35. z; 
JS t ?ti 
JS• 2.1 
JS121 
3S. 27 
J5. 2 , 
JS• 2 1 
35 • ?O 
JS• I 9 
)5 • I q 
JS I Ip 
JC'). 1 7 
JS, 16 

JS• IC') 
JS' I 'I 
3S. JI./ 
JS• I l 
JS• I 2 
JS• I I 

J5 •I ri 
JS' [111 
JS 1 OR 
15tQ7 

RANGE 
TO 
LS 

( N MI I 

llA133.93 

336.678 1 
JJS.0169 
33lt35S7 

33 1 . 6'"" 
3J010332 
328,:1720 
J26.1109 
J2S,Q1497 

323.3886 
J211727n 
J20•06S9 
31R•140149 
Jt6t7'139 
3 1s.0B3n 
3 t 3 ''122'} 
31 I, 76 I 'I 
310.1001 
308•14'10 j 
306. 7Jq6 
Jn5111e7 
JQ3,'15e11 
30 117981 
3DO•IJB1 
z98,q7Bi 

296,B!RJ 
295, IS Bb 
29J114q9 1 
29 ( .8397 
290.1005 
2ae.s209 
2A61862 t 
2A5 • 20314 
283t514Sn 
2et1AB61 
280.1.287 
27B.S709 
276.9 13 3 
21s.2s6n 
273,598'1 

271. 9'+ 16 
210.2Bso 
268.628A 
266,97'}9 
21os.J117 
263.66 19 
262.0069 
260.3523 
2se.1,9en 
257tOl43b 
2sS,J9oo 
25317~69 

252 108'+ I 
2so.1.13 1A 
2'+817799 
2'17t!785 

2145t't775 
2'43tA27o 
2'+?. •I 770 
2l40.s21n 
23BeB7 An 
237t2291-
2Js . se11 
2J3.91'1'1 
232· 2877 
230e6'+U 
2281996 1 
221.35 13 
22s.101 1 
2214106J1 
222.'+20'1 
220e77A1 
z 19t137o 
217114965 
2 15e8S68 
2 1"I ' 1 79 
212.5798 
2 I n. 9'+27 
209t30SC1 

207.6705 
206.036 1 
20'+ .1402b 
2 02.1102 
20 l•!J8A 
!99,50814 

t97 .IH92 
t 96 1 2S I I 
I 9'+, 62 1"2 
I 92t9979 

370 

COMMANDiSERVtCE HODULF 
I. ANDING SITE COORDINATES 

ELEVAT ION 
f'ROH 

LS 
(Q FG ) 

,OB 

"8 
·2• 
,)8 ... .s• ... 
, 79 
•• o 

I • 00 
I ol I 
I• 22 
I• J2 
I • '43 
I, S'+ 
I• 6S 
l . 1 ·6 

t • 87 
I• 98 
2.09 
2. 20 
2. 31 
2, 43 
2. Sl4 
2.66 

TMRoTTLE RECovERY 

2. 77 
2.89 
3. 01 
3 I 12 
3. 2'1 
3136 
3. '18 
J,6Q 
3,12 
3. 85 
3,97 
'+ I 09 
q, 22 

". 314 
'+, 1./7 

'+. 60 
'+. 7 3 
'+. 86 
14. 99 
s. 12 
s. 2S 
s' J9 
s .s2 
st b6 
s. ea 
S.9J 
6 .01 
6. 21 
b. 35 
be SO 
b. 614 
b.79 
b. 9 3 
1.08 
7. 23 
7. J8 
7. 53 
7tb9 

1. 8'1 
a 1 oo 
8 It 6 
e.32 
8. '48 
8. 6'+ 
a.ea 
9,97 

9. J 't 
9. 31 
9. 't8 
9,65 
9,93 

IO 100 
I Ot I A 

I 0 • 36 

HO~l70N v 1s 18 tLITY 

I 0 .set 
10 . 73 
10.9 2 
11.11 
I I, 30 
11, 149 

HIGH GATE 

11. 69 
11. 89 
1 2 .oq 
12.2• 

TQPOcENTR tc 
AZIMUTH 
FROM LS 

I DEG I 

•t79t956 

• !79 1,55 
- 119 ,955 
-179,955 
• 179195'1 
· I 79. 95'+ 
· 179t9S'+ 
..179,953 
- 179 .953 
- 119 ,953 
- 119 ,952 
• 179.952 
• 1791952 
.. 179,9 51 
- 1791 9s I 
.. 179 . 9s 1 
.. ,79,q50 
- 119,95Q 
•J79t9'19 
.. , 7q. 949 
• l79 e9'+9 
-179.948 
-179,948 
... 179,9147 

-1 79' 9q 7 

... 179,9147 
-179'9q6 
... , 79. 9q6 
• t79 ,914S 
- 1 79. 9145 
· 179 .9145 
.. , 79. 9ql4 
.. 179,9414 
-119,9143 
- 179 ,,'+J 
-119,9142 
-179,9142 
"' 179. 914 I 
"' J79 • 914 I 
- 179 .9140 
... 179.9qO 
- 1 79. 9110 
"'I 79 • 939 
- 119,939 
-J79,938 
... 179,938 
-179,937 
- 11 9,937 
.. 179,936 
•)79. 935 
- 119,935 
- 179,9314 
-179,93'1 
- 179 '9 Jl 
... 179.933 
-119,932 

-179,932 
-179.93 1 
• 179 ,9 JO 
... 179,930 
.. , 79 I 929 
.. 179,929 
- 179 1918 

• 1791927 
.. ,79,927 
.. 179,926 
.. 179,925 
- 179.925 
-179•92'+ 
·179192J 
• )79 e 92J 
- 1791922 
.. 179.921 
- 119 ,920 
- 119,920 
• t 79. 9 t 9 
- J 79e9 18 
... 179,917 
... 17q,q11 

.. 179,916 
- t 79 1 9 IS 
.. , 79. 9114 
- 179,913 
• 179t91J 
"" 179. 91 2 

•179•9 1 t 
• I 79,q I 0 
- 1791909 
•179t9Q8 

LS•CSH 
RANGE 
R4TE 

( FT/SF.C l 

.. 5o't1~n 
•5.Q't7•0 
•SO'l7•0 

'•soq1,o 
•S0'+7• n 
•5 0'1710 

•S01t7•0 
•SO'l6,9 
•5 0146 .• A 
•SO't6, 7 
•50146!6 
•S0'+6,1S 

•50'16. 3 
•SO't6 .•2 
•5014610 
•SOltS .18 
•5 014s ,6 
•50'+5 .• 3 
•5 0'tS .- O 
•5Q'tlt, 8 
·SQ14'1,.5 
•S O't'l .1 I 
•5 0143,A 
-50'+3 ... 

•50143•0 

•5Ql42,6 
•50142 •I 
•50'1I,.7 
•SQ'+ 1 •2 
"50'+0• 7 
•SQ'IO •I 
•5 0 39,6 
• 503•.o 
•SQJ8~q 
•S Q37,7 
•soJ1 .• o 
•5036 .• J 
-s o3s,1. 
•SQ3'1, 8 
-5o~".n 
·soll·2 
•5032•'1 
•SOJltS 
-SOlO•S 
~5029 .• 6 
•so28.6 
-5 027 .• 6 
•S026.5 
•sQ2s.-. 
•S Q211•3 
•S 023 •I 
·so2 l•9 
•5020•6 
-so19•3 
• SoJR•O 
-so 16 t6 

·so 1S •2 
·so 11 •7 
-5012• 2 
-so10,6 
-5 009•0 
-soo1,'+ 
·5Qo5.7 

•5003"9 
-5002• 1 
-sooo.2 
-119qe _.2 
•1t996t2 
•'199'1. 2 

•14992· 1 
•149A9 • q 
·11987.6 
-14995, 3 
•14982,9 
-11980·5 
•lf978tQ 
-14975,q 
•14912,1 
•lf969t9 

•149" 7 ~I 
•1t96'1t 2 
•1496 t, I 
•1.1958. Q 
•149S'I .• 8 
•lt9S 1, 6 

• '+9'48 .• 2 
•q9'1'1 .• 7 
•14914 lt I 
•qq37 ... 

ALTITUDE 
AIOV[ 

LS 
fN HI J 

"'' s•-"6 
!,91~8 77 
S'hSGi9 
S9•S7b l 
S9•S7oJ 
59•56'15 
5q,55A7 
$91~529 
59. 5'171 
5,,.S"l1 
59•535'1 
~9•§296 
59•5238 
59•SlAO 
59•5u2 
59•5 0 614 
59150(16 
~91q9~8 
5fi'flA9 
§9,~83 1 
59tq77J 
5,.~,·1s 
5q,~6f;7 
59•~598 
S9•~5140 

5q1 'l't".12 
59•'4'1?'4 
591'1366 
~91~3(18 
59. 4'2119 
59•~ 191 
59. !'1133 
$9•~0?S 
59. '+017 
5C1139!j.8 
S9•J9no 
59•18'12 
59•~.7A't 
69•:\7;6 
59t:l667 

S9•.l+(i9 
$9•355 1 
!j91J't9J 
591J'tl5 
59•3J76 

~9 I .13 i 8 
59•3260 
~9•:'t2 0 2 
59 .... I 'I'+ 
59. 3 0fl5 
59•3017 
59•291.9 
59 t 2t I I 
!j9•7I!') 
59t779S 
59. t'7."\6 

5912670 

i::~H~ 
sq,zsal4 
59 1 ?'l"S 
59•23~ 7 
59•23?9 

5" 1271 
5917213 
S912ts5 
~9•? 097 
591t039 
sq• 1 ttto 

5C1•J912 
59. 181.'I 
S91jBQ6 
S9. 1 7q9 

S91i.690 
S9t!6J2 
5q 1157. 'I 
59 •IS I 6 
59 •I "lf;8 
5q,j399 

59 I j l't2 
59 • 12 A'+ 
S9•i22S 
59• I 1"7 
S9 • i 1 ti9 
591 1051 

~9•0993 
S9•093S 
S9•n877 
S9tQ819 

' 

,.. 

( 

" 

( 



:rn 
) 

cnt-1MANOiSERV I CE MODULE 
I. AND 1 NG SI TE COORDINATES 

GROUNO X•AKtS RANGE E:LEV,t,TtON TOPOcENTRJc LS•tSH tLTIT Uo E 
ELAPSED •LS TO FROM AZIMUTH RAN GE UOVE 

TIM[ ANGU: LS LS FROM LS RATE L! 
I H 1t-t1 S l l Q[G I C N HI I I DEG I I nEG l IFTiS EC I CN M II 

10 8 so 'IS• Qfl I 3S•06 !91'37 34 12.sa - 179 1907 .... 933, b 59 tQ71o I 
I 08 so 'f7. 079 JS1n5 J 8917502 12, 7 I • 1791906 •'f929 ·• 6 $91,;7pJ 
108 sn 49,oeo JS, O!; 1A8t1283 12.<2 •J7919oS •'t92S16 §t•Q6atS 

) 108 sn 5 I , OA 2 35 •O'f IA 61S077 13. 13 • 179 19 n'I •492 1 ~'t 59•Q5fl8 
108 sn SJ10~0 35103 1e11.eees l l1JS •t7919nJ •49 t 7 .1 I Sii • o 5.'0 
IOA sn t;5 I OA2 JS •C'l.3 t Al1270A 13157 -1791902 •'f912. 7 $9•Q'f72 
108 so S71QAO JS1n2 I A I • 65'15 13179 - 11 1h 901 •'t9QB I 2 5''-0'H'I 
108 so 59,QB I JS 102 IA010398 l 't 1 02 •J7 1h9oO •'190315 !?9•0356 
I OB SI I• 079 JS• 0 I 1?81't 266 t 't. 25 •1 791899 •at898. 6 !?9•0298 
IOB 5 I J. oa 1 JS •C' I I 76, 81 'fl} 11-1 . '18 • 179,998 •'f89l.• 6 $9•02110 
108 5 I 5•079 35101) 175120'17 1 'f. 72 •1791897 •'f8881S S'hO lfl 2 
IOB 5 I 7 t QA I JS •O" 1731 5 1hS I 'f, 96 -1791895 •'f883•' ~9 •n .l ''f 
10• SI 91079 3'1t99 17119 902 1s.20 - 179 189'1 •'f877t7 S'h Ob6 7 ... I 08 5 I t 1 . oeo 3 14.99 17013856 15.~s . - 1791893 •'f87 2,,0 59•0009 
I 08 SI 13 • QA2 l'l t 9111 168.7829 1 s.10 • 1791892 •'f8b6,12 Slh t9S I 
10• SI I S•OBO 3'1t99 16711822 1s .•5 • 1791891 •'686 0• 2 ~fh989J 
10• S I I 7 • QA2 J'l 1 9A t6S 1S8J5 I• • 21 .. 179,899 •'fBS'f .• n Sfh9835 
108 s I 19.oBo J'ltqA 16319869 lb. '17 · 179 1888 •1f8'17,, 6 58•9777 
108 5 I 21 •OB I J'I 1 9A J62.J92&+ 16. 7'1 -1 79 1897 •£18'11,.n 5819720 
I 08 S l 2J1QBn 3'+ I 9A 160 17996 1 7 • n I -1791885 •'f83'1 .• 2 ~8t96#>2 
I OB SI 25108 \ :\'l, 9A 15912096 I 7, 28 • t 7'i' • Be'f •'f8.77 I" 1 SA• 960 '1 
I 08 SI 271079 J'l 1 97 15716220 l71S6 • !79 1882 •'f8 J 9 ,9 58•95117 
I 08 SI 291QB I 3'1. 97 15610367 17 •BS 00 1 791ee1 •'18 1 2." 58tt'tA9 
I 08 SI 31t079 3'+ I 9 7 I S'l 1 '15'1 J 18.J'I 00 1791879 '"'1 80'1•6 St1t•1t;, I 
IOB S I 33 1 OR I J'l 1 q7 15218739 18 . •l •1791878 '"'17•6. 6 SA••lZJ 
I OB SI 351079 3'1I97 ! Ste296S lB I 7 3 -1791876 '"'17~8 I 3 $fhtl 16 
1 oB SI 37 1 ORO 3'1I97 I 'f9 I 72 19 19 103 - 179 1875 •1f7791 7 ~8••2~8 
I oA 5 I 39 I 0112 :\'I 1 97 I 'IA 1 I So I 19 I llf - 179187 3 '"'177 0 1' 58. 920 0 
10 8 Si '+I 10t'O 3'1t97 i '16 1 S8 1 3 19166 •1791871 '" '1761. 7 Se,, t '13 
I 08 s I 'I 3 I OA2 3'11 97 t '15•O1 SO 19198 -1791869 •'17521 2 SS•• OAS 
108 SI Ifs. oeo 3'11 97 1 '13 I '152'1 20. 30 -1791868 '" '17'12." S1Jt•oi1 
I oB SI '17, QA I J'l 1 97 t 'I l 1893 ! 20. 6'1 •1791866 •1f7 l2 1] 58 • 897 0 
I OB SI '191079 Jlf. 97 1 '101337? 20198 •179186'+ •1f72 l 18 Se• A9 i 2 
10• SI St t QB I 3'f. 97 t3817R'f A 21132 -1791862 •'f7 i 0. 9 §8•8855 
108 SI 53 1079 3'f. 97 13712361 21I67 -1791860 '"'1699 I 7 S,8•A797 
IOB S I ss, ori.i 3'11 QB t 35 I 69 t 1 22103 -1791858 •1f6~8 .1Q 58•87'10 
108 S I 571079 3'1I98 13'11 I SQ .1 22. '+0 - 1791856 '"'16751 9 58•86~2 
I OB SI S91QR n .'\'11 98 t3 21613n 22177 ·179185'+ '"' '1663 ,'I S8•B•1S 
IOB S2 I• QA2 J'l 1 9A !3 1 10797 23 I 15 .. 179,852 • at650 1 It S8•8S~7 
I 08 S2 31QAQ Jlt I 911 129 . ss 1 :\ 2J I 5'1 -11 1"1. 8at9 ·'1631, 0 S8•8S t0 

) 108 &2 51082 J'l 1 9A 12A1027J 23~ .. - 179 18'17 •at62l• O SA •8't!'2 
108 S2 71QAQ J'l 1 98 1261S08n 2'11 J5 •179,8qS •'f608 .15 S8•8395 
IOB S2 9 1 OA I Jlt I 98 12'f1993 6 2'1 I 76 • 179181t 2 -'159315 Sfh83~7 
108 S2 I I 1 079 J'l 1 9A I 23, '18'1' 25 I 18 -17918J9 •'fS77 • 9 ~A 1F121t0 

LOW GATE 

1 oB S7 I 3 1 QA I Jlt. 99 1 2 1.qeoo 25 I 61 - 17 91~J7 •'ISld 17 ~lhA213 
108 S2 15.Q79 J'I. 9q 1 201'181] 26106 - 17 918J't *'15'11f, 9 SA•BUS 
I OB S2 I 7 1 081 3'111"1Q 1181988? 261SI -179,831 ·'15271 't SB •A I (l8 
I OB S2 191079 3'+ • 99 I l71SOln 26t97 •1791828 '"'1509. 3 SA•~DSO 

108 S2 2 11 o@o J'I. 99 It 6 1 n ! 9't 27 I lt't •1791B2S •1t't'l011t S8•799J 
I 08 S2 231079 J't I 99 I I It 1 5'1'111 27192 -1791822 •atlt70, 8 SA•79J6 
108 S2 zs10Ao J'l 1 91'1 I I 3 1 n76'1 28 • 'tZ 00 179, A I 9 •'f'tS O ~ It SA•?l?9 
IOB 52 2 7, Of'2 J'l 1 q9 1111 61 So 28192 -1791816 •at't29, I SAt78?1 
IOA S2 291080 JS 1 O'J I I 0, I 60A 29 I 't't • 179 1812 •'l't 07 10 ~8•?711'1 
108 S2 3 t, OR I JS 1 ("n 1ne.1 I 'In 29197 00 1791809 •at38't1Q Sii • 7707 
I 08 S2 331oeo :is. on 107127'19 Jo 1S I - 179180S •AtlbD •I SA•?•s o 
I 08 S2 351081 JS ior:i 1ris1 B"l 39 l t 107 • 179 1 Bo I •At335'1 58•7593 
I 08 s2 37, 0 19 3S. 00 . t Q'I • '12 t 2 3 I 1 6't - 1791797 '"'1J o9t1 58•75.15 

I 08 s2 ~~:g~4 35 •Of") 10J1r.in7J 32 I 23 - 1791793 •1t2A2.- o S8•7'f78 

'I 10B S2 35. Q(l I 0 l 1 6021 32193 - 1791788 •at25 3 I 8 SA17•0 1 
loB S2 'IJ, QA 1 35. (l(t t001206A 33 I .... - t 79. 7 8'f •At221f ,1] SB•?l6 1f 
I oB S2 '45, 079 3s.nn 98, A21 'I llf .01 - 179I779 •at a 93 16 ftllh73 07 
IO B S2 '17 1 oeo J51nn 97 I '1'16J 3'1I72 • 179 I 771.1 ""It 161. 6 !'lh72~0 

1 oB S2 '19. 0112 JS• O'l 96.0A2n 351J8 - 17917 69 *'1 128tl SA•?t9J 
I n8 52 s 11 oBo JS1nn 9'11729n 36106 -179176'1 '"'1 0931 2 SAt7 1) 6 
108 S2 S3,QA2 35 •00 9J13B76 36 I 76 • 179 1758 ·1tOS6.1 8 $A•7079 
108 S2 t;5,QAQ JS.on q2.ni;011 37 I '18 -17917S2 -'I O t 81 7 Sfl•70?2 
IOB S2 S 7, QA I JS• n I 9017't2J 38.22 - l79e7't6 •J979,1 0 S8. 6965 ... I OB S2 S91Q79 35 I Cl I B91'139S 38 I 98 -179.1-.0 '"3937~ .. SA•119n0 
108 &3 I 1 OB I JS• O I 8A115 0 2 39.76 • (79 1733 •)891f I 0 SA168~l 

vERTJCAL DESCFNT 

108 Sl 31079 JS' 0 I 861A7SA lfO, S6 •1 791725 •)8'181 7 S8. b791f 
IOA S3 S1QA I JS. n 1 BS16!6A If I, 39 - 1791718 "38 01, 3 SA•67J7 
I OB SJ 71079 35I01 8'11 3 7 37 1-12.23 -1 79. 71 0 •J7~ 11e S8•b6flQ 
108 Sl 9.uao 3~ • n I Rl.!'f72 'f3 11 D - 1791701 •J 7M01I SA• A611t 

IOB Sl I I• 002 35 • 0 I PJ,938 ? 'fl I 99 -1791692 •J61t6,1 0 SA• I.SI> 7 
I OB 5J l310AO 35, n,, 8017'173 It'! 19 1 - 17 9.683 -3589.s SA1llS!O 
108 S3 15 1092 JS.on 7915755 ltS, 86 -1791672 -JSJ 0 11t Slh61t~J 

I oR S3 111 o~o JS• OIJ 7811t236 lt6 i BJ • t 79 I 662 ""3'16817 58•6396 
108 S3 19 1 QA I JS. on 11.21112-. 't71 83 •179165 0 •J'fO't 1 2 ~A 1,C,3'10 
108 S3 2 1 • OAQ JS.on 76.t826 '18 °1 85 •1791638 •333618 58•62PJ 
IOB SJ 23 1 OE' I JS 1 0,, 7S1Q9S8 't9 I 91 -179162't •JZ6611f Sfll•llZ76 
I 08 SJ 151079 JS• OIJ 7'+10J27 so.99 • t 791610 •J1931 0 SA 1 II l?'O 
I oR SJ 211ae 1 JS 1 0ri 72199"1? s21 10 • 1791595 •J 11 •~ l SAtlil tl 

I 08 Sl 291079 JS1QQ 71I9816 53125 • 1791578 •J QJ6·3 SA 1 b056 
I OB Sl J21591 JS •0".1 7012692 55,33 -17915'!5 -288715 SFl•S9S7 

TOUCHOOON 

DEFINITIONS 

X•AXIS•LS ANGLE • ANGLE BETWEEN THE LINE•OF•SIGHT TO THE LANDING SITE AND THE 
X•AXIS OF THE Vt:HICLE• 
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LM PARAMETERS 
SEPARATION TO L-M ULNADOCKING AND NDING 



) 

.. 
' t 

) 

. I 

375 

TABLE XVII.- LM PARAMETERS - UNDOCKING AND SEPARATION TO LM LANDING 

(a) Initialization parameters 

Definition of REFSMMAT 

~l ~IX 
XIY 

Y = YIX YIY 

z SPACECRAFT ZIX ZIY 

PLATFORM 
STABLE 
MEMBERS 

REFSMMAT components: 

XIX= - .55709886 XIY 

YIX = .17736372 YIY 

ZIX = -.8l128478 ZIY 

Mean-of- epoch: 1971 

Landing site coordinates: 

Latitude: - 3.6733741 deg 

Longitude: -17.464627 deg 

Radius: 937.735 n. mi. 

Powered 
descent 

initiation 

Selenographic -.21299159° 
latitude of 
sun 

Sel enographic 62.3n564° 
longitude of 
sun 

Selenographic -6 .l188549° 
latitude of 
earth 

Selenographic 6 .4362343° 
longitude of 
earth 

Selenographic 165.80697° 
inclination 
of flight 

. plane 

XIZJ 
rnECI(-Y) 

YIZ 

ZIZ 

MCI (MNBY ) 

-.74626009 XIZ 

- . 53551515 YIZ 

.39537251 ZIZ 

High gate 

- . 21281337° 

62.239307° 

-6.n48451° 

6.4344828° 

165.33060° 

or 

- . 36433055 
.82569101 

. 43069435 

Landing 

- . 2127 5164 ° 

62.214345° 

-6.n34577° 

6.4338750° 

3.6743706° 



GROUNO 
ELA.PSEO 

TTHE 
{ H, M, 5 l 

IO'I 27 3Q•/37 
IO'I 27 32•735 
1(1'1 27 )•t.737 
tn'I 27 36•7 .'\S 
10'1 27 36.879 

IO'I 27 36 •879 
IO'I 2fl .16•67A 
10'1 29 36dJ77 
IO'I 3n 3601-lAo 
IO'I 31 360879 
1n'I 37 36.d7 6 
IO'I 33 Jf).877 

to'I 3'1 36.Ufln 
ln'I 3i; 36,879 
IO'l JI\ 3o.87A 
In" 37 31-..sno 
10'1 3A 36•07q 

IO'I 39 3bo87Ft 
10'1 'If) 36.877 
1n'I 'fl 3618An 

IO'I '12 36•87q 
10'1 '13 36.87A 
1n'I 'l'I 100011 
10'1 'IS 36.880 
, O'l '11'- 1i'i o 879 
IO'l '17 .16 1 870 
Jn'l 'lfl 36.877 
10'1 'lq 36,URn 
IO'I SO 31.1879 
10'1 S I 36.87A 
10'+ 52 361877 
10'1 53 361879 
tn'I 5'1 36t87A 
10'1 55 36.877 
ln'I S6 36.1377 

Io• 
In • 
10• 
10 s 
105 
105 
I OS 

to5 
105 
I Q5 
ins 
10 5 
105 
105 
tn5 
105 
105 
tn5 
105 
105 

57 '.\b.!:179 
SB 36.87A 
59 36.877 

36.679 
3 bt878 

36 o a Ao 
36. 97q 
3bt87A 

7 3be877 
A 36e879 
9 36 1 87A 

10 360877 
11 36.877 
1 2 36e87q 
!3 36187A 
1'1 36.877 
,s )t'.0876 
\6 :l6t879 

t ns 1 1 
1 as 1 A 
1 ns 1 9 
10s 2n 
1 as 21 

36•A78 
361877 
360876 
36 0 879 
36. 878 

105 22 36 t 877 
10s 23 360876 
105 24 36e87A 
!OS 213. 361877 
)OS 26 ]6.877 
1013. 27 36.876 
105 2A 361878 
toS 29 360877 
ins Jn ."\60871, 
ins JI 36.679 
lQS 32 36.07A 
ins 33 360877 
105 3'1 '.'6e876 
ins 3s 36.91q 
105 36 36eA78 
10s 37 360877 
105 3A 36e876 
105 )9 36e87R 

10s 'In 36.877 
105 'ii 36.877 
ins '42 361876 
ins it3 36.878 

ins 'i'+ 36·877 
105 '4S 36,876 
105 '+6 )6. 8 75 
105 'lb 'fH.q76 

10s '16 'l a .-.11. 
lnS it6 Soo<t7A 
105 '46 'i2.261 

TI "IE 
n~nM DPS 
IGNITION 
(MfN.SfCI 

0. 
O• 
O• 
O• 
0. 

O• 
O• 
O• 
O• 
O• 

O• 
C• 
n• 
O• 
O• 
n• 
O• 
O• 
O• 
n• 
o• 
O• 

n' 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

O• 
O• 
O• 
O• 
O• 
0. 

0. 
0. 
O• 
O• 
0. 
O• 
O• 

"' o• 
n• 
n • 
O• 
O• 
O• 
O• 
n• 
o• 
O• 
O• 
0. 
O• 

O• 
O• 
O• 
0. 
O• 
O• 

O• 
O• 
O• 
O• 
O• 
O• 

O• 
O• 
o• 
o• 
o• 
0. 
n• 
O• 

O• 
O• 
0. 

•OO 
•oo 
•no 
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TABLE XVII.- LM PARAMETERS - UNDOCKING AND SEPARATION TO LM LANDING - Continued 

(b) Inertial selenocentric Cartesian (position and velocity) and polar coordinates 

CARTESIAN coOROINATES 

' I FEET l 

c:, :\531 '+2• 3 
c;314876912 
S 3'1'f.'7A •I 
S~3996A1~ 

c;,3965."\12 

5J396S3•2 
5198983•! 
~1'123981R 

'i1170313•b 
'f 6A3 J921S 
'+141:\ I ss2 1 1 
'1?6595916 

'+ nJ 7rt3 I• b 
37951.132•7 
ic;'l I 87'11) 
37771121'1 
3r'lri I l"Jl'llj • R 

'7J72131R 
2'i23793•7 
2122598.f) 

I At '+5 7 I 1 'i 
1c;oo6A1.1 
11n19'+6•S 
A;9J69•n 
c; ))995. 3 
'n6A79•3 

-120914•5 
•l.l'f83 15•7 
- 77'f2521f) 

- Jn9765 3•5 
.. 11.11714 57•5 
- 1 7326 1? •2 
-2,, 1.12081 •6 
-211.1 '18'19t) 

""2~:19922•9 
-2 Q2633Ao"2 

• 37n3t62•5 
.. 31.u,91.i9Rt9 
"' )72'4'1891c; 
.. 391,731817 
-'1 197 2 16•0 
.. 414 I 3'159 • 3 
00 'IA I 53 76 •A 
oo'!l\('123 '+9 •'I 
.. qc;i73812•6 

•5 12925813 
-s,.i.0235,5 
.. c;390J52•2 
•51.195275•'1 
.. 5c;11273J 16 
·56S2507•'f 
•S7n 'l'f'f9• 2 
... 5J38'f62•9 
•57S'f5tz•9 
-s1s262 1 •9 
-57 '.\ 2869•9 
.. 5.i,95392•6 
•Si!.'IO'.\i:lo •I 
- sc;.i.en1s19 
•5117877'1•'1 

•S'.\72821'.11 ! 
-s2so60'l17 
-s 1 125661 1 
• 'f9S9!A5q 
• '179o9A'f•7 
•'ll'.Q852b I 5 

-'II.I I 2'f09 • 6 
· 'l?.0326713 
.. 39A176S •7 
•37'f861J n1A 
•)l;i']'l 'i96. 2 
.. 3,50201 •0 
•?. 9A6'f8716 
""7.1I'lI48I9 
•2'1J3996t 3 
""'-1'1685717 
• 1Bs3S7tt•9 
-1i;ssoo1 •s 
- 1'c;2001 •ri 

•9'f5'1'ftt • 3 
-~36_?('17 I 9 
""325171•7 

-1321712 
,9877'419 
J.in992S19 
1169911I9 

b Aq9 I I• 9 
bAQ2'f71? 
~81"Jl'l7'11 (I 

POSITION 

y 

frEETl 

• 137618S •) 
• 138'191 5 •A 
-139)6'11.1 

•t'I02362t9 
• !'IQ298S•b 

• l'f0298S•A 
- 16622b3•'1 
• 1916'ISn19 
.. 216'f7'1So' 
•2'1Q63Sq.9 
•26 '+0503 •I 
- 2B66'IJn•2 
-3 083396 • '+ 
""319 n68i;,q 
-3 1f876Q6 ~3 
•3673'197~ I 
- 38'47727, 1 

•'I0097on•2 
- 'l!SA856•9 
• '129'1677.q 

• '1'11668 3.7 
.. '152'1'f'f7 .•, 
•'1 6!75bA•2 
"' '169571 ~1A 
•'17S86Qi;oc;i 
-'1A ns997. 1 
• 'fB37707 .o7 
-qe536 oe.q 
•'18S3627•i; 
·'18J77'1A o 'I 

"' 'IR0600'l•2 
•'4758 '196•3 
•'16'1537J .17 
• 'f6(6 8'13_. 1 
-'+523 165 .5 
•'t't I '1655 •A 
"' 'f2'1t6Bn.7 
•'+ J S'f657 o 't 
•'IO O'IOSt• i:! 
•3A'+Q376• 1 
.. 366'llB".s 
• 3'471iOB t •Q 
"'3276696., 
•30667Ql5• ! 
• 2B'l68J'.h .1 
-26 177 561 9 
•2 38029A

0

o 't 
• 213522'1ol 
•!8833't1 •O 
•162S'i73eO 
-1362'157,9 
• f 1)951 'f't. c; 

· 82'f389.1 
·S5 1os,03 
""275996•3 

... 9 i ·. 7 
27SA35 • 3 
ssn9ni;.1 
e,q29 0 .• 1 

!09Slb! •6 
13627oA.o 
!62613'1e 2 
I 8B'f66'4, 1 
21375't2•9 
23A'I03A~8 

262 3'l'l'f, A 

2As5oeo~s 
307829'.'t• 1 
329?.'f59e'I 
3'1969A6 o 7 
3691313 .•B 
387't912.J 
'tQ'l7287o3 
'420797A.2 
'+35655907 
'l'f926'f I• A 
'l61SB7n•q 
'17259,9," 

'IB2.?53Ft.'t 
'f90S't53,6 
'197'1'169,; 
5029'1!A•c; 
5070)69.i; 
5Q96629t7 
Sto87'131S 
5!Q9'42A•'t 

51Q9'12FI1 'I 
5109'19,,7 
s109S35,7 

l 
I FrET-l 

ox 
IFT/SECI 

UNOOCKTNG ANO SEPARATION 

""20'IQ9SS•'t 
""20'+569 1 •'t 
""2Q!;O'l20•5 
·2oss l1.12.1 
-2oss'f7917 

·2oss't79o7 
•z l93Al'+•7 
•1325 1f31•0 
""2't'l9A9A,3 
-256679 9.2 
""267574(1•/t 
-177635016 
•28 6A?Bo17 
.. ,951707·~ 
-30? '1835 ·7 
•JQ8A896•2 
• Jl'i3!50·B 

• 3JA7192t0 
.. 32 2 l '+'l'i • 3 
.. 3zqc; 16s. 6 
• 32C:.A'l'17 o B 
-321. 1117 17 
•32S3tf38o2 
• 3235108•0 
•320626217 
'" 316697'1•7 
""31 !7 .,S3•n 
"" 3057~'13." 
-2987728• 1 
•29QA ! 2'1•9 
·iBiAQA6e8 
.. ~720AOO•R 
-2 613281.2 
•2 't97397eA 
-2373Jl 'l •A 
•22'1 1'1'4913 
-2 102 ,39.s 
• t 9i;6 ! 'IA• .If 

- 18031.620.4 
• 16'152A9 .5 
- 1tta1 sss.s 
• )31J1JP'i16 
"" 11'40193 06 

• 963,c,92 .• 1 
•7 Rqn8!•.lf 
•6 n19'1710 
• 'I 1 7881.,. 
• 237'18013 

· '16338 . 8 
1399'18, 7 
325791.9 
S!OA06•l 
693A1Sq 
A7qAS1•2 

10531 5912 
! 22B t96 .R 
J3C19'f36•.lf 
15~6,6710 

J 72A149S• I 
18853'161'1 
2036'16616 
21A\'123•Q 
2319An'l•B 
21.1; I 22'1 .• 7 
2s1c;11e.e 
26917'1A.2 
2ena19A,9 
z9no302." 
29C12nJl!eA 
307'1925·7 
31.lfAAJ9,6 
32 ! 3i;9c;. 7 

3269n38•2 
331so37tli 
33Spi91e6 
337832'f•'f 
339S'ffl6e7 
3'fn295S•7 

3'tno73'11'f 
33AARS119 
331.7:\112.7 
33363'161 I 
329S9Q617 
32'16t73•1 
31A729718 
317.lfR714.9 

317qA7'119 
3172699t3 
3!7Q?'IR•3 

- 2182.001 
-2191.061 
""22 00•115 
-22 09t16 2 
""2209•BOP. 

• 2?09•AoB 
- 2'178. 195 
-27 'fQ.) 3'1 
-299 '1.751 
""32'f1-tB6 

· • )478.586 

"" 3706 • tl9 
-3922.971 
· 'l12e.3s2 
""'132 1·'499 
"" 'i50 I . 68 3 
• 1.166B.n'l9 

• 'f820 .o '1 23 
"" '1957.715 
• so1q,521 
·s 1as .330 
•527'1 .•~86 

•53'170190 
- s•rn2.s.n6 
""5'1 '10 • .161 
•S.lf6Q• 55 I 
"*5&1 62,939 
• Stt'f7. '158 
• Sttt'f .• 115 
""5362.988 
-s z9.q. 227 
.. 5,oe.os6 

'"'5 10'1•770 
•'f98'1'.733 
• '18't8 ._,,q 
.. 'f,,,96•208 
"" '1528 ~7A Q 
"" '13'16~720 

"" 't I SO• 70'i 
• 39'11. 't6.lf 
•37 !9 .778 
""3'186. '168 

"'32 '12 .· ."\97 
•29A8.'157 
-2 125.575 
"" 2'1S'l~b97 

- 2176.792 
• 1R92.a'I, 

"" 1603•8)8 
• t31Qo7?8 
- 1a1 'I · "59 

•7 !6•'f75 
"" '117•21 .If 

.. , I 7 ,949 

180•658 
'177.365 
771•352 

I 06 l .• 7 21 
13'17 · 603 
1628~155 

!902~51.8 

2110.062 
2'129.893 
2~81•353 
2923~770 

31s1i.so1 
3378,968 
3S9o _.s9l 
379Q.B62 
3979.795 
'I 155. 'f'l7 
'f31A •9 15 
'1'169~333 

'1606 .. 37.lf 
.lf729 .7'18 
'1839.203 
'IC13'1·523 
5o15•5ZB 

50B2 .n7 .lf 
S13'1eOS2 
5171 . 388 
S 1 9'f •O'IO 

5202•0!"11 
S19S,z96 
5173,982 
5168.183 

S168 .q83 

S167t128 
St661173 

VE"LOCfTY 

ov 
lr;T/S fC l 

""'1366•'1 '16 
"" '136't •I 08 
""'136 1•755 
"' '1359 •386 
· '4359•216 

- 'l'.'t59 •2 16 
•q7 Al • 123 
'"' '11890566 
"".lfn8'1•7!5 
•39b6•787 
•3.A36•o'l6 
""3692•803 
•3c;3 7 1 '11 A 
•337 00297 
-3 191·895 
·in o2 17 1'4 
• 2A03•30I 

• 7r:,9'1•250 
-23761 198 
-2 1'19•825 
• 191S 1 RSO 
•u,75•Q3 1 
- 1 ... 2eqs9 
· 11760060 

• 9191586 
•65916 15 
.. 3971ottS 
- 132 1792 

132. 2 1 7 
397. oit7 

660•760 
922 I '41 9 

1 1 B t • (19'1 
J.lf35•869 
1685 •8'42 
I c;iJo •I 31 
2 167 1R8 t 
2398.268 

2"'20•'198 
2A33 t flj7 
3n37•S10 
3230•907 
314)3•383 
3S8'le3b3 
37'131320 
3AR917BO 
.lf023•322 
'I 1 ttJ. sea 

tt2Sn•238 
'IJ.lf31039 
'1'121. 775 
.lf'f86•295 
'1536•'198 
q.;72•336 
'I!; 9 3 • 8 IO 
'4'-00•969 
'fr:.93 1909 
'iG72e773 
'1537•7'16 
'1'189 •Q52 
qq26 1 957 
.lfJS I• 763 
.lf2631AQ7 
"16J 1 '45 7 
'ln51q12 
39271201 
3792• 177 
Jlott6•S16 
J'l90t71B 
3325•301 
3150•803 
2967t77't 

27761781 
2s7B•'to"i 
2,73•230 
2161·860 
J 9'4't. 898 
11221957 

l.lf96•655 
1266 . 61.lf 
I033 • 'f56 
797•810 
560•299 
3211552 
82. 193 
35•898 

351898 
27. 9 t 7 
201790 

oz 
<rr1s~ r 1 

• 2369·7~~ 
"'236617Aq 
• z362eAj'f 
- 2359• .:\37 
•2J591 nAA 

- 23591nAA 

- 22so•AJ1 
-2 1JS • 1n'il 
•2 012•c,1 A 
• 1BB3.n11s 
- 17'17 •76.lf 
"" l60S1'1J'I 
- 1'tS81no1. 
'"'1305 1 'I IO 
"" l 1't A1 J nA 

•98b 1 c;An 
-02 1,337 

• 65211'.'A8 
-"18 11795 
""3 08 ' A I 'I 
· 1331Q21 

't I• ~9 3 
2171/.79 
3931,7R 

S6A1n'n 
7'11 1 7A9 
9 t 2 I ]A'4 

1080•76'f 
12't5•An'il 
l'f0A •9]9 
t 563 • c,qS 
111s 1 n9A 
186pn'I ? 
200QiA7:l 
2 1 3'1 • nAr; 
2260•?1s 
2 37818?9 
2'489•51'1 
2S9p979 
2685,7 ")1 
217 ,)tr;?."\ 
28'+6 • 7r;3 
29 t 1 •!;JI 
2969.,;" 
3016•iAR 
3053I ·'1.7 

3080 I""" 
3Q97•A.lfS 

3105•211 
l102•71'f 
3o9o•'f2A 
JQ681.lfr:.n 
3Q36•C1,,. 
z99~1n..,, 

2 9 1f6•n,tt 
28B7 • n .AA 
28191.lfA? 
27'f31i:.n2 
2659. 'fl:,'.'t 

25671 "'"'-' 
Z'f68•1.t7A 
2J621,..,, 

22'19 I '.'t97 
21301;bn 
20051771 
187tt1A1fl 

I 7 39 1 '"5 
1S99 13 U1 
t .lfS5 •I 'IC. 
1307•?35 
t 156 1 n.;s 
I 002 • nr:. 1 
8'151 A 71 
68713f.o 
5271 l:,,f,'I 

3661771. 
205•7AA 
tfJ•~AA 

- 11111.147 
•27F11,AS 
•'137 •A n'! 
- s9s119n 
• 7Spf1,3 
•9 QS•5JI 

•IOSb1.lf9C'I 
· 1aes. 1 ;0 

• IQB5 1 :"t1A 
• Jo9o •2A7 
• 109't. 713 

RADIUS 
lrrETI 

r;89 19871 i; 
589t70•·i 
589t.lf2n•7 

5891 j37 ,3 
S89 t 1 I 7 • '1 

5891117•1 
S8A2&J2 • .4 
587'f19&,1 
S81oSA39e9 
585758'4•2 
SA'f9'157ei; 
58'111.185•7 
583369'1 .•c; 
5B;6J09_. I 
s0jR15" ' ' 
581 1 loS'i• 2 
S8n 'l831e'.'t 

5798311'1 
5792112•7 
5786257•'1 
57Po765 .11 
S7?565'f•1 
577o9'f7·.; 
S7~6~'f'?•n 

571>2777•:> 
5759357•0 
S7~6JB1•2 
575387'fec;I 
S7S1B't1~A 
s1so2sa . 9 

57.lf922t•S 
57.lfB~'IJ•'I 
5 7'f855& • .If 
57'18•61 .· ·1 

S7~9ASS .- A 
5751137 .•7 
575310, .. \ 
S7SS .lf't2 .''f 
57 s B2So•.4 
5761517•'1 
57.C.5231•1 
57A9)7~,7 

S7!39'4AtA 
5778•22•7 
57A'f28.lf•{l 
5?9on1s_." 
5796n97.A 
S8 n2s10 •3 

S80'123t •~ 
i;e,1.z39,, 
5873510•2 
5831020•+ 
583A7'f5•? 
58'16&60 _•" 
58r;.lf7J9," 
SB62•S6•Q 
58?1186 .•3 
587970l • 'f 
58A8j76•o 
S89b6830A 
S90S19e ~ J 
59131.93.3 

s•121'l1•" 
593052.J_.5 
S93ABOA.'I 
Sf.lf6977,<i 
59511•9'f.; 
59~28"18.,. 

S97o513•'f 
5977•61.; 
59ASt8Ae'I 
S9921s1., 

599885.lf • 1 
6QQ526n•9 
6011JS9·7 
60 -!11 3'1 .1 i 
602?56Ae7 
loQ?7~'tA • 7 

l!.Ol?J6n•7 
6QJ6&'2•.lf 
6Q'4Q632•.lf 

60'l.lfl7o•n 
60'17296•'1 
6Q50003•2 
6os2281·• 
6052#.7'4•7 

/.Q~7f.7'1 1 7 

b052?.lfo•S 
6Q5279A19 

VtLQC .iTY 
C F"T /Sf( I 

5~2A•iio 
5~2f.1'.'t69 
5'12/.. ,t.79 

sU21--Re0 
5;2/.•90#. 

5~2~·~0~ 
5'13'1•,.77 
5~'11•~JA 
sij5o•io1 
51457•719 
5.lf6G • ~30 
5~7,.,.-17 
51;179•1'55 
5'18/. ,q 19 

5~9'~?A7 
scon•&13'1 
Sc.n ... • .R37 

s~11•<i?J 
Sc.1 Fl •A20 
5G2'1•J57 
5G29•r:.63 
5~3'1•~17 
5~3~·•o2 
5!:'"' • ('lop 
S~'fA-' "'5 
5C..lf9·''' 
5~51·~i~ 
5~5~·z21 
5~&7•172 
sc.5.c1 • .463 
5~59.,1.A' 
s~6n·;~n 
S~lion• .;J' 
5r:.S<i~•26 

S~S~·o6I 
5~S? .•72"-
5~5c;,9J3 

s~5,. ,1.A1 

5~5n·•~6 
SS.lf7·~55 
Slj'l'I • :'\02 
5~"in• J&l 1 
5~3G•!88 
Sc.J1•1S9 
S~2.4•i7J 
5•2(1 • 7'1! 
s~1r:.-no1 
s~o~·~69 
5':-01•A5~ 
5!_-19/. • ri' I 
5'189·2•• 
5&187.;'" 
5~7~·i i3 
5~lio7••771 
sij6n•i'?? 
S1:tS1•7J? 
S~'fi; I ri.lf{l 

54_:137•;)07 
5&12'•536 
s~2!•1so 
541 D•!73 
5'1QA• ?27 
5 ,9FI tl:,)b 

5:,'n•!2i 
5,9'.'•"os 
S,7#.•(l[)A 
5'6~·75 .1 
5 '6 J •I'S.If 
s,S&1•7J#. 
5 ,'fA • (, j 6 
s,.lf i- c.13 
5_,3r:. .• ;'fl 
s;29,;27 
s,231Q6e 
5117•'?•5 

s;11·"1' 
5,01.c;i_cts 
5'0'''9#. 
si99•l7A 
S29~·30.lf 
5,,1 . 1&2 

s;011..~22 
szar:.·~31 
s .,8,. ,.1, 
5,A I• _,Alt 
s;8 ·,. ri3• 

e ·, •n3' 
8n•917 

s 8n·•2s 

) 



&tt:. '8"5 
""t. • de~s 
tsrr • 'fb\.S 
"trf.rrOh5 
ii6'ii •I I hs 
btt'f. b 1 ;,5 
ttett•tzhs 
tr al• ";it its 
11nU • ~tr~S 
SSL•usns 
"S~•aSf'9 
eOO•';aftts 
t10\:. \; l ;;5 
db,•U9J;5 
ilY•Le;s 
ttin • "6;;5 
tlf.io;s 
.,z;; • Lo<;s 
ts-i·~t:is 
bl:ltf•b1SS 
t IU•'jl~S 
LU'•Utis 
1 nU ·';a tis 
tfO;•bt'SS 
sai•'-"tris 
t1C:.i • LhiS 
i1;.us:is 
tt-:•t:5;5 
OIL•';iS<:aS 
trC~·tsis 
<3&LI·bsis 
b!:iU•U9i5 
I I 'f •U9";15 
f,5Y•U9;5 
'f;t.u9is 
tt~•bsis 
n9b•tsis 
ltl .;;sis 
ft ft; •'-"S;S 

o0~•'5l5 
ttE"b•ltr':aS 
""t: ;.,.,;s 
lb\: 1UftSS 
Eitrb•<:atis 
t£1.ic!is 
osu.-;i-:.s 
5y;.uz~s 
truW•td2s 
¥tL•t10is 
s,c.,o~s 
t.tL•!:iorrs 
tttib• ttetts 
o~b·~s~s 
,,.,.. h.tns 
1:1l". ''"5 IJ~i.fl05~9 
lll' .,5,,5 
&ZS• +;+.tis 
oi.L•vttrs 
Sbb•t1Zi!S 
11& 1 • • ehs 
h If;• (I tis 
s?1 • 'iOWs 
tt&•L6(S 
09t.1U6ls 
tttt~· 'e'-s 
&Str•~L\.'5 
l I Z • t19'-'S 
Lti.19\s 
•tZ. •s•s 
Ot'i•Ltt\.5 
stLI••tr'-s 
seL•;;t\.s 
9eZ•"l~s 
ft ill• \"Z~S 
"OY•Ll~S 
OSft•lt\5 
tttl~•LO~g 
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Z9Z•zs ez 901 

t9Z•Z5 ll 901 
tr9z•zs 9z 901 
Z9z•zs sz 901 
t9Z•Z5 hZ 901 
+.9Z•Z5 CZ 901 
l9Z•Zs ZZ 901 
ZyZ•Zs IZ 901 
C9Z•ls OZ 901 
1r9z•zs ot 901 
19z•zs el 901 
Z9Z•Zc:. LI 901 
(yl•Z5 91 901 
tt9Z•Zs SI 901 
Z9Z•Zs ttl 901 
Z9Z•Z5 ti 901 
C9Z•Z5 ll 901 
tr9Z•Zs 11 901 
Z9Z•l5 01 901 
t9Z•Z5 901 
+,9Z•Z5 901 
h9Z'Zs 901 
Zyz•zs 901 
t9z•zs 901 
h9Z1ZS tr 901 
l9Z•Z5 C tOI 
Z9l•Zs Z 901 
C9Z•Z5 I 901 
tr9l•tS a 901 
l9Z•Z5 6S 501 
l9Z•Zs es sot 
t9Z•Z5 .£5 501 
tt9z•zs 95 sot 
Zyz•Z5 SS 501 
t9z·z~ trs soi 
tryz•zs cs soi 
tr9Z•Zs Zs sOI 
Z9l•Zs IS 501 
t9Z•ls us soi 
tr9Z1Zs btr 501 
l9Z•Zs l:lb 501 
Z9z•zs Lh SOI 
C9Z•Z1j 9h SOI 

IS 
1 

H 'HI 
3WU 

03SdY13 
ONnO~~ 

1 



GROUN D 
EL.\PSEO 

TIME 
I H •Mt S I 

107 2 1 s2.262 
1n7 22 s2.26 1 
107 23 52.26'+ 

101 2'+ s2.2"3 
101 2s ;1.262 
101 26 52.26'+ 
107 27 52t2AJ 
107 2R S2•2'-'2 
107 7.9 52.262 
1 07 Jn s2.26'+ 
101 3 1 s2.263 
101 32 52,z1i7 

107 33 52·2"' 1 
107 3'+ 52•26'+ 
1n 7 35 s2.21-3 

101 36 s2.262 
1n1 37 s2.261 
tn7 J R s2.26'+ 
107 39 52.263 

101 •rn s2. 2 b2 
101 '+ t 52·261 
101 '+I s2.261 
10 1 '+ 2 sz.263 
1 07 '+3 s2.2.i.2 
1 01 '+'+ s2.2 62 
101 '+S s2.2b'+ 
101 '+h s2.2bJ 

101 '+7 s2 .267 
101 '+B 52.261 
107 q1 52 . 2 6'+ 
1 0 7 SQ 5 z•2b 3 
107 S I S 2e 2 62 
10 7 52 5 2.2b1 
tQ7 S3 S 2 • 2 6"1 
107 SI.I G2.26 .'.\ 
107 SS 52.2.4.2 
1 0 1 s 1- s 2.2 b 1 
107 5 7 Sz .263 
101 5 9 s2.262 
107 5 9 57•2"2 
1o a n ~, 2 .2.4.lf 

!Q R I 520263 

IO B 2 S:hZh2 
ins '.\ sz.261 
1n B '+ s2.26lf 

IOB S 52•263 
loB .4. 52 e2 b 2 
1na 1 c. 2 .2b 1 
108 0 Sz . 21>'+ 
ID B 9 5 7.•2-"3 

10B 1n s 2.26 2 
IOA 11 C. 2 ,2 1. 1 
108 1 2 s2.2 b3 
108 13 i:.2 . 2 67 
JoA 1'+ s2 .2 b2 
108 I S S 2 •2f>lf 
! QB 16 G z ,2b3 
JOA 1 7 5 Z t21> 7. 
1 0 A 1A 52.261 

1 0R 19 S 2•26'+ 
1 0B 2n Gz·z.4.3 

ts: ~~ 5 f :~t~ 

10 8 27 

I QR 2) 
I ofl 2•1 
I QA 2 5 
!Q A 2 b 

I ofl 2 7 
1 n o 2 A 
I ofl 2 9 
108 :in 
I oA 3 I 
I oB 3 7. 
I oA 3'.\ 
I nA 3 11 
I QB J S 
I QB 36 

1n e 31 
I QR JR 
1 QA 39 
I QA lff'J 
I oA If I 
1 00 ... 1 

I. lf42 

I• 't'IS 
J o'tl.llf 
I• 'i '+ 3 
I• '+'I 2 

I• '+4 5 
1• 'tl4'f 
I I '+'IJ 
I• 't'+ 2 
l•'t 14'1 

l t'tlflf 
l•lf'IJ 
I e'i'IS 
(tl.l'llf 
I• 'i 'I 3 

I• '1'12 
l • '1 lfS 
lt'f'llf 
l '•tt/ J 
I• 'I '12 

) I • QP I 

I QR '+I 3 I• QP: I 
IQR '+ I '.\)•Q79 
toA 't i 3St QA1 
108 '+I 3 7 t079 
108 41 J9. o fl1 
toA'll 'I J• Q79 
108 'II 4 ]. QP:n 
10 8 '+ \ 'I S • Oll 2 

TI ME 
FROM OPS 
I c;N IT I ON 
IMJN ,SEC J 

O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

"' o• 
O• 
O• 
0. 

O• 
O• 
O• 
0. 

O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0. 

O• 
0. 
O• 
O• 
O• 
O• 
0. 

"' O• 
O• 
n' 
n• 
O• 
n' 
O • 
O• 
O• 

O• 
O• 
n· 
n • 

s: 

o. 
n• 
o• 
n• 
O• 

n• 
n• 
n• 
O• 
O• 

O• 
0. 
O• 
n• 
O• 
n• 
n' 
0. 
O• 
0. 

O• 

O• 

O• 
O• 
O• 
O• 
O• 
O• 
n • 

•on 
•00 
•OO 
•00 
•OO 
•00 
•no 
•on 
•no 
•oo 
•oo 
•IJO 
onn 
•On 
•00 

•nn 
•00 
•On 
•f'.10 

•00 
•DO 
•OO 
•On 
•OO 
•IJO 
.no 
•!'.In 
•oo 
•n lJ 
•oo 
•oo 
•no 
•no 
•no 
• OO 
• !'.In 
•no 
•oo 
• IJO 
•On 
•OO 
•oo 
•on 
•On 
•no 
•00 
•M 
•oo 
•no 
•on 
•no 
•00 
•OO 
.n o 
•On 
•nn 
•no 
•00 
•nn 
•on 
•no 
:RR 

, 1)0 

•('fl 
•no 
•no 
•no 
•".In 
•no 
•On 
•Of'.\ 
•On 
•!1('1 

•nn 
•On 
•00 
•On 
•10 
•nn 
•On 
•no 
'01') 
• nfJ 

•l'.ln 
•OO 
•n o 
•no 
•nn 
•00 
•on 
•On 

x 
I F'EET I 

•lf~S2S ! S•'+ 
• 11JFl'iS9 I • I 
"""I 7 3 7 .18 •I 
•3Q~Q626t2 

•37JS95'1•A 
•3'170'ISQ • S 
•32!'106S•3 
-29q9973th 
.. 21176570•5 
-239S'l69•2 
-2 1 o7'+9A ,e 
-1A13502'1 

.. ' i; 1 113 33. 7 
-1,10857• 3 

·9oJ9'1'+. 3 

•C:,9'i '171. (1 

_,1'13317•1 
28636•4 

.,'fQS(19, 5 

AS! If 2'+ • 5 
96oso a· .1 
960508•7 

! '668'9S•5 
15697?6•6 
I p;6B 1 S'i •11 
2 1bI3 '+I•5 
2'141A"166tS 

?72672tt9 
3nnt:l17•A 
321.~'fAJeJ 
352Q'+67• A 
371.SS'f3t'+ 
'lnnooo6 • 1 
'+12JJ77•6 
1Pl3'+'+07 •f) 
"I AJJl) 7? • "I 

'iA 1 BS82t9 
1{990379•7 
5tlf7937•9 
S?9Q76A• 2 
5 4' I A't I A• 9 
G5 JQ'i71H 3 

5,4.21.567 • 2 
57'1636(1•3 
5769566 •A 
5AJS9'+2 • 9 
5A'152A9t9 
SAS7'i56 ! 7 
i;A5 2 339,7 
S A2988'1•9 
579on87o9 
5732995•6 
51. S A7('16 • 7: 
51;67370•'t 
51f59 J 91 •I 
s 33"1'12'4. '+ 
519337913 
5('136"117•7 
'iP:6J9 S '1•2 
'fili76'i S S • 7 

If '17't'l'+IJ' .'.\ 
if?SA'177•2 
4i'24123A t 7 

"1?'+ 23A I 7 

~9929b't•6 

37'19 t l'I • 3 
3'1931/6A•3 
J??h73p7 
?9q9731•9 
2hf<l3311.•7 
2 .lA837Je I 
2n65A 1S•! 
1 7c;660f'l• If 

11.11.11707 '1 
I 1?211.1(1•3 
79A926•6 
117 31 09 •A 
1lf57'+7. 5 

•\A2rJ93•3 
•;n9J'+0•7 
.. AJl/92 1 •7 

.. , 157766·1> 

• I 'I 76A I 41 • O 
"' 111)2682•6 

.. \,.,)2682•6 

.. 161f3!55tS 
"" IA 5 J622•:\ 
• 1 61il/nA3•2 
·th7'f538•0 
-111A'i986t6 
-1Ai95'129•2 
•!7risB6S•S 

378 

LUNA R HOOULE 
tNrRTIAL SELENOcENTRJC PAR AMETERS 

POS JTJO N 

y 
f Ff.ET I 

2 656'492•2 
2887001/ .• 41 
3JO'il0Q9.n 

3321881.0 
3S2505n .• 3 
37179'12.11 
3900039.1 
4107(18S;:r.o 
1/229923.q 
'+37683'+~'+ 
'151t199 •O 
'i6J266A.7 

'f7'to'ilJ i.,. 
q83S71J • 6 
'+916771•2 
'f'ilA390'ile'I 
503696?.•9 
so1sAos.q 
~ IO('i 3'i9,9 

S I t oS'+I/ • 3 
5106375 .•7 
5 10 6375.1 
SOA7867.'il 
;os50B2•n 
5ooe11s.1 
'f'il'i7103•6 
'+877.216•2 

'+7836601 I 
4168 16 77 . 5 
415665'1S•'f 
lf'IJA57St6 
'+ 29A 11 3 ·, R 

'41'15539.2 
398t26J t 7 
38 0S7Ji•3 
3619'117 .5 

3412282A•2 
32!6'+9A,9 
30QQ99_i ~ 8 
27769Q'!o7 
2Si+'+85n., 
2305'+73,9 
2059't413.8 
I RQ7'+5n• I/ 
1~ 5n2os.s 

!28Al.ll.I0,9 
!0229Qb•? 
7S'f3~7 ~S 
'f8360S•S 
21 I 'I I 3 !S 
-1.1 'fO'+ •A 

.. 33'f037•0 
-60566'!. s 
·875"165.L'} 

"I I'+ 26 141. '+ 
- 1 1/06289~7 

• 1665671 .•S 
- 1 9 1 99'fb .... 
-1 11. 03 10 ~6 
·2'1o9'Hri .•q 
.. 26lflf I 'f9 •? 
·2B7ooA'l•q 
-2903883.' 

-2903f'A3.' 

•3 11939 7•0 

'"332510?•A 
-3520311•6 
•37Q'+369. I 

-38766'16• .l 
•'1036553.' 
•l.l!A35JA.3 
•'+3 17082•'+ 
•'l'+3672n•li 
•41S't2025• I 
•1/6326 11., 

•'+7oA l 6A•A 
·'+768395.' 
•'f8 1 307S.9 

·'+Ai+2035~1 
•lf85S t5 6t7 
•'1852376•7 
•"1833687.A 
•1/799 1'fI t 1.1 
-41776251>·6 

•lf776256e6 
•&+77't57q ·• 2 
·'+7728111.'f 
-'+77 11 5? .• 2 
-'+76'il'f22·"' 
-'+767670 .... 
-'+76590 1 .•? 
•lf 761f I I 'I•'+ 

CARTESIAN coORolNATES 

l . 
(Ff ET I 

2 7QB7 t J•Q 
2BJS903•'il 
29 t '1790. 7 
3ons .11s.2 
3QA66'f5•3 
3 1 59 1 7r;. fl 

32221128•0 
3276550•0 
33211 1 6•5 
J356t2'il•I 
3381516•0 
3397?31•7 
)'fQJ257 t 2 
3399599•2 
33A62'ilOtS 
3363JAA.9 
3330977·6 
3289!6'+•2 
323AOBO t 7 

3177AA3•0 
ltnA?'+9e9 
3 !0 A7419t'il 
303QBB:l t /. 
29'i'f50A .• I 
28&+9869.b 
27417235•2 
'6J6A92•A 
25 .i91So·2 
239'+J'.\'lt7 
2 26 2 792•2 
:>1 2 '188616 
19eac199. 2 
1831527•7 
J676A85e6 

I 5 I 750 I• c; 
1Jc;JAl7e9 
J1Al.290,7 
IO!SJ87oA 

81.11SAAe6 
6653A2•9 
'+A7269t't 
3077S5•3 
t27JSlfeA 
•5 3'+ I 3 • 0 

• 23'+02 3. 0 
•'+ I 39'+8 • 0 
•59265At3 
'"7h9'123!Y 
-941'13 I 5. 7 

-11 16207•0 
'"12A'i77'+ ,q 

• t '+'f9502 •I 
-16rt9878t41 
-171.5'102•0 
- 191 s591.9 
'"205993Ae7 
- 2 198006·9 
.. ,329336•'+ 
·24153"19'+ •If 
""?57np66e5 
"267Ao1.5902 

:~;~~!~6:~ 

'""27931fA0.9 

"28BJ661feQ 
- 291<1q779t l 
""3036t:;3c;•2 
•JQ9BAA9oli 

"315n9&+9oA 
•3 I 9 3 I 7'+ • 5 
·321s17'f•7 
•321168 IS• I 
"3257994,7 
.. 325A6'+7t9 
" 32'+871f'te8 

-3228292•2 
•3197333•'1 
•J JSS941A •7 

•310 1U55•2 
•30'+2'+06•b 
• ?97oS9 3 .• 2 
.. 7.RA90'IOoA 
• 279AQ09•'+ 
.. ,7'+9b36t7 

P-63 

ox 
I F'T /SEC) 

31 87 •If I I 
J'f08~29S 

l6IA•277 
J8J6eA'tl 
'f003 .•5J9 
'+177 ,.867 
'IJ39.q89 
'*"ee.02s 
•623 , 153 
'17't'l ~ 588 
'+AS2.08S 
"19'+5. '+ 31 

502'+. '+51 
5o89tf)07 
5138.993 

S 1 7'f ·• 3'+0 
s19s~no9 
s200.997 
5192.333 

5 16 9 .• 077 
5 J 31, 32 1 
st 3 1 . 32 1 
5o79 ·. ,a1 

5012•82A 
1/932•'129 
'f838 • 202 
'f73Q•389 
'+AO'il ,, 26'+ 
414175 •I 2G 
"1328•30'4 
'+ 16'il. 158 
3998~rt73 
38t5e4165 
362 10776 
3'+17•"76 
3203•06'+ 
2979eQ66 
27'+6•033 
.250'+ • S'+ 7 
225s.212 
!99A.b60 
t73s:ssn 
14166 .562 
I I 9z • '103 
91J.8Q3 
63 I • St 2 
3'f6. )03 
58.968 

-229.68) 
•St8!A2'+ 
"807 •I. 12 

- 1095 ,.193 
·1380 ! 701 
-1663.26'+ 
• t 9'+2 '·OO I 
-22 16·030 
""2418'+. 'lb8 
-27416•'1341 

"300 l ~n53 
·32i+1 • lf6o 
•3qAq•80J 
•37 12· 1C17 
"37'+6 . 1 25 

•J7'+6.J25 

"396 1 . t '+2 
•'ft 6'+ .•S33 
"" '+355,-51/Q 
•q533.4137 
• q697. S3'f 
•q8'17t\A3 
•'f981. 78 1 
-5 1oo ,-17'+ 
·s20J • .4iS9 
•S.289.991 
•S3S 11t :'\82 

-5'+ I I. 509 
"541416 • I 1 2 
•Stf63•000 

'"5'162• 051 
·S'+'+J • 21 'f 
•S'fQ6•5 12 
"5352 .• nJ8 
-5279.959 
- s2J1,93 1 

AVER.AGE G 

•27'1963At7 

·27416?92•"' 
•27i+293A•'+ 
-273957'+•2 
-2736?00•0 
•2732~15•9 

- ,729'+2 1 •7 
""2726Q J7 o7 

-5737.93 1 
""523't.-9'tJ 
•523 1 •936 
•s22e 1 9o9 
-5225. 86't 
-s222. eoo 
• 5zl9•7J' 
'"'5216•61'1 

VELOCITY 

OY 
frT/ 5EC I 

39 0 9. 20 1 
3772•73'+ 
3625•699 
.1'+68 • 60 I 
3:101•963 
3 126 •320 
29'+2•228 
,750•252 
2550•973 
23'+'+•979 
2132•870 
191 5•252 
tA92t7J7 
I '+65. 91/2 
1 2JS11f88 

1002•000 
766•I01 
i;28 •If 18 
,99,576 

so. 200 
- 189.0 88 
•tA9oo88 
""1/21•668 
•t.6'1•92'+ 
•9QO• 2'+'+ 

· 11 33•020 
• 13 62•652 
.. I c,88 • S't't 
·pqo-io7 
'" 2 n26•762 
-2237•937 
•211413 •o7o 
·26'+!•607 
"2A33•0 t 0 
·3n1&•7'+B 
•J 192•J06 
""3.159. 1 8.it 
-3~16•893 

•3A6tf,966 
"3AQ2•9SO 
" J93Q•'il3 
•tfn'+6•9'+ 1 

""'+ 1s2• 1 '+5 
"''i]l/5•658 

"'1327•138 
"''f396t268 
-'+452•761 
~'lq96•J!?9 
.. '+Si'6•837 
'""'f~"l)t999 

•'fC,'f7. 687 
•if;J7•77B 
• q5 I'+• 188 
•tfif 76. 87 1 

""'+4125•822 
"''l .l6 I• 079 
- 4,e2.123 
..... ,9Qt879 

"l/nAS • 7 19 
"'396 7 • '+b I 

•3A36•37 1 
-3692•761 
•31.b9. 703 

.. 3669t703 

•Js12• 109 
"3J'+2•A33 
"3 162•339 
"2971 •I 39 
·2769•7'12 
·2~5B. 900 
.. 2)39 •I I I 
·2 111•11 5 
• 1 A75 •6'+ I 
•t.i.3J•'fS6 
•t3RSt36 1 

.. I I 32 • 188 
•A7'ft798 
.. ,,_I 'I• 075 

•J5Qt925 
-861267 
178.968 
l/'+J • 8'f I 
707 • '+ 1 2 
A36•835 

A36•835 
R'tS •S't6 
A5'+•255 
862•960 
A71•662 
ARQ•36l 
AA9eo57 
A97•750 

oz 
(FT /SF'C I 

I SSq • 17s 
I 7 18 •nt.A 
1s77. ~41 .• 
t '+32. 7 2'il 
t 28't•J72 
1132 •A 1 5 

97A•r;o3 
82 ( t AA 1 
66J•39A 

SOJ•'I~? 
3"t2 •A I I 
181. i q 3 

I 9 • .\141 
.. , .. ,.c;j 5 
•Jo I • 9q9 

•'+6I•1Q1. 
•6 l81 A72 
•77't•Slfn 
•927•An9 

•1078t7.A.i. 
'"'122S•SA7 
· t2 2S•5P:7 
• 13 69•J35 
• 1509. 11tJ 
.. t 6't'i. 7 t 2 
.. , 11s. 1.311 
" I 9o I ti::;9n 
-2022•21;:\ 
•2 137 •:\n3 
- 22'+6. 4131> 
• 23'+913SR 
-2'+'+5. 7p; 5 
•25J5 • lf50 
- 26 J 8•o1?5 
·2693,q7Q 
-276t •J7'f 
•282 1 •SI.A 
•28731A•4I 
•29 ! 8tnA I 
""295'+•n~A 
- 2981 •~'IA 
-300 Q•7 '7 
•JOtl'ifl7 
·Jo 12 • 9";:r 
"'3005•9?7 
·299o•n99 
•2 'H S•l/3A 
•293t~9'1A 

-288916~ 1 
-2aJ0.1.nt. 
•2778tAAA 

-2 71 0•1riri2 
•2633•A?'I 
•25't8tA7A 

•2.it55•7A5 
.. 235'+ •A j 'I 

-22.it&. '"q 
- 21Jo•'"n 
•2Q07•,n7 
• 1877 •1.1 ,, 7 

"' I 7q I• zA7 

: 1 ~~::~~~ 

.. 157&.AAS 

· t'f 28t3:\2 
• t 27'ttl.•H 

" I I 1 6 • '44'.f J 
-9541 •nc:.9 
•78B•nr;6 
•6 t A• 91.41 
•'1"17. 3 l'+ 
•27:\•73;:r 

•9At7'fO 

77. 1)50 

2s3'"'' 
"128•Ano 
603• I .17 
776•n'9 

91/.i. • A6J 
I 11 '+ • lf?7 
1 210.1,11 
l"tlB•97o 
1 S9't t~A41 
t 669. !;•'ii 

1669•51.9 

t67't•S82 
167 91SA'il 
168q, 59" 
168 91~AS 

'''" •57'+ 1 69915~1<1 
1 7o't •533 

PotaR cOORDiN1Trs 

RaotUS 
lrE£T I 

~9~92'1~ ·., 
59S72'tJ•J 
S9ti~o67•S 
s•121i9s·• 
59A Q106•9 
59A7,79el 
599'tJ9J~~ 
AOnOB29t9 
6001i1n•' 
6oj3 1•• ·l 
6Q f8 896~7 
'-07'+250•3 
60292'ts ·• o 
60 :l3A67 _t'I 
60.ialos•'+ 
60'+19'11·7 
60'+538'+.,. 
6Q418'tQ6. 9 
6051006~7 

60S3 i11 .'f 
6QS'+'ill3•3 
6 0 5'+9 13 •3 
6056209•9 
bOS7Q6Je9 
6 Q57'+72t'il 
6057'136• i 
6Q56'il5J• I 
6Q5602~,5 

6Q5'+A5S • '+ 
AQ~2A"t6• i 
6050/.02. '+ 
Ao'+793o•o 
6 Q11'fAJ S•S 
6QllJ:127~? 

6Q37qJ3•9 
1.ol3fos .• 1 
6Q,A't l 'f •) 
6023151•7 
6017•31·.1 
Aoj,j67,9 

11on6071t•i. 
599967'+·' 
599z97Atl 
59116(1Q6•A 
5978779•5 
59713 1.4.•7 
S96J6J'il11l 
5955769•1/ 
59q7729.-'t 
S939S'+'.\•O 
593!23J•A 
59,2826•7 
59 I '+3'16 • 41 
s•nsa 11:1. 1 
5897769·5 
5811A72'+~'il 

SAA0'1 t 1 ·' 
587175'1 .•' 
S81ri3387.~ 

seS~1120.'" 
58ij6'il'il5. '+ 
5839033• 1 
S8;\7AJ0,5 

58:\7AJO•S 

S8Ja 0 e1.s 

S8721>62•i 
S81527Ae7 
SB nA,6t•'f 

58rn53:t•" 
5791:\1 16•9 
57A9o33•1/ 
57AJ:\03•/. 
57779'+6•2 
577297919 
S76BCl2 ! • 1 

57611.285•6 
576QS8713 
5 757 339.1 

57S't551•'il 
57S,235•'1 
57!;QJ9716 
57'+9 0'+41•7 
S1ci8 j8J17 
S7't79J7•( 

574'7937• I 
57't7'il2if•9 
57117~'13•'.' 

571f7'il02 .• 2 
57~7891•7 
571t7AB 1 .•7 
57ij7A72•3 
57i.t786J•'+ 

vi:LoriTY 
trr1src1 

s;?,.~6n 
5'6A•?21> 
s.s•·~s• 
5,§;.~15 
5,'tA• fl'S 
5;39.1o37 
5.\33.;1? 
S _.\21 .• fi~ I 
s;2 ·1- •7S7 

5 _, t A• :'.,'I/A 
5~ I I .• 2'37 
5 '0" • ll'fO 
5;oi ·•67 
s;97•Aln . 
s;911·0'*o 
s;9o.,.n~ 
5;e1.~3s 
si8~·AJA 
s,9,, .. ,9 
sZen.~R~ 
si70·n~t 
s11«>.(iq 1 

5Z17•!!'o 
s,11.l~~ 
s;11-.711 
s;7!-•AjA 
s;11.;sP: 

527~•ii!s 
5,1~.,28 

s;srt·•S1 
s;8,•965 
s;es.:\62 
5;eA,j3s 
5;91.211~ 
s2911·1811 
S,9A•Alt'+ 
s.\ 0?.A,., 
s1o'·~"ci 
s, I' • 1't3 
5;17.~ii 
5;2;·~·u, 
5:l2A•/.23 
5;341. i,3~ 
S~ 'f(1 • 904' 
s,.'+1.ijo6 
5'\S'I • j 2' 
5~' i .Q~7 
5,6At150 

s11s.;i~ 
s1e,.az3 
s19('1• -ls3 
5;97.,8§ 
5~01> .•'-'6 
SCI I:\• ~6S 
S~2j•;6A 
S~2••i.iB't 
SllJ/.•ABA 
5~ .. ~.,i.§,. 
s;s,~:l,,. 
5~59.99, 

su6:, ·• 1; 
511711 e lil97 
51171.. n I S 

5;7,..n1s 
5ij9,,;j, 

5~9n,;39 
5;91.ci5n 
5~0'.'•,c.~n 
5~Q9•'il5~ 

5!- I A. on 1 
Sc;.2 I• 7117 
5~2?•i72 
5~],. ,~,. 

5t;3~·~77 
Sc;.'t I• 120 
S~'tc;,;66 
sSi+~·Ano 
5•51•907 
sSsij.616 
Sr:;S.A • '?'!S 
S~SA·~~' 
Sc;.59•P:Sn 
S~6n•i.7tt 
S~6n••o1o 

S1106n•'ilo6 
6r)1 0 i 7 
6n•t2A 
6ri·•3• 

5~6ri. '.t:J" 
5e>•n••5~ 

6n.t '" 1 
6n••7r; 

• 



( 

~ 

... 
.., 

.. 

GROUND 
EL•PSED 

TIME 
f H.M, S ) 

108 'II 4710!'0 

I OI 14 1 't9tQA2 
I OI lf l 5110~0 

t oB 'H 53,081 
I OI 't i SJ1S79 

108 lf l 53,579 
t oe 'I I SS1SA I 
lo A 'H 57,~79 

t oe "' 59,seo 
1 08 '12 l•OA I 

I DB '12 I •OA I 
108 '12 JtQ79 
108 142 . S1QAO 

108 '12 7tQ79 
108 '12 91QAQ 
l o8 '12 I 1 •082 
lo B '12 131080 
IQ B 't2 I S1QA 1 

108 '12 l7tQ8Q 
ID B lf2 19•081 
108 't2 2pQ79 
! QB '12 231Q8 ! 
108 '12 2S•Q79 
108 '+2 271QAI 

t Q8 "12 271QAt 
IDB '12 291079 
t oB At2 311080 

108 lf2 l).Q82 
1ae 't2 :.s.aeo 
108 '12 371QA2 
ln8 '12 391QAQ 
10 8 '12 'lt1QAt 
108 '12 '4J1Q79 
I DB '12 'fS10A 1. 
108 '12 '171079 
I DB '+2 '+91QBt 
108 '12 S J 1079 
1ne '+2 S .'.t.nen 
1oe '+2 ss.0A2 

571QRQ 
591QA2 

1 • oRo 
JI QA 1 
s.oeo 
7 t QB I 
91079 

I I , QR I 
I J1Q79 

1s.oe 1 
t1. Q79 

19 •0 8 0 
2 I' 08 2 
ZJ• o Ao 
251082 
21. a Ao 
2'hoAt 
J 1. 079 
33 •QA I 
351079 
J?. ae t 
391079 
'I peso 
lfJ. oAz 
Ifs. oAo 
If 7, Q82 
49, oeo 
S It Qfl I 
53,080 
s5,0A 1 
S71Q79 
59tQ81 

I• Q79 
le QA I 
StQ79 
7tOAQ 
9. 0112 

1 1 • oflo 
I l • oA2 
1 s • oflo 
I 7•QA 1 
!9.Q79 

J OB 't2 
I oB It 2 
I oB •3 
I QA lt3 
I QB lt3 
I QB '+3 
I ae '+3 
I 08 '+3 
I 08 '+3 
108 '+3 
l 08 · ltl 

108 ~3 
I 08 '+3 
I o B ltl 
108 •3 
I oB '+3 
I oB '+3 
I 08 •3 
108 •3 
I QB 't.l 
I 08 •3 
108 •3 
1 QB 'tl 
I 08 ~l 
I QB '+3 
108 '+3 
sos •3 
I oB 't.3 
sos ~l 
I 08 'fl 
108 'fl 
1 as •3 
l oB 'flt 
I QB 'flt 
I oB 'flt 
I 08 ltlt 
I QB ltlt 
108 'tit 
I 08 'flt 

I 08 ~­
I ae 1t1t 
I oB 'tit 
1 as 'tit 21 •QA I 

'l't 2JtQ79 
'+It 25 •QA I 

I as 
10• 
1 oe i.tlt 
I QB 'tit 
1 08 'tit 
1 QB 'tit 
I QB 'tit 

27 tQ79 
29tQAO 
3 t • QA2 
3JtQAQ 
)5tQA2 

TJM[ 
FRnM OPS 
IGNITION 
(MIN,SEC ) 

O• 
0• 
O• 
O• 
O• 

•00 
•00 
•M 
•00 
•OO 

Qt .. 7. so 
O• •S •so 
O• •3•50 
0' - 1 . so 
D• ··on 

O• •OO 
O• 2•00 
Qi 't • 00 
o• 61on 
O t A •OQ 
0. 10.00 
0• 12. 00 
O• I 'I• no 
0 • t 6. 00 
O• I 8 t 00 

O• 20•00 
0• 22100 
o• 2'+ •oo 
O• 26100 

O• 26100 
0 • 28 I"" 
O• .l0100 

O• 32•00 
r11 :\'t•on 
01 J6•no 
n• .lB•on 
o • '40 • IJn 
0 I lt2. 00 
n 1 ,,. ... •on 
O• 't6 • O'J 
O • 1.48 • OIJ 
O• 50•00 
"' 5?•00 
o• Sit• no 
O• 56•00 
O• 5A.on 
O • 60 • 00 
I • 2 • 00 
1 • '+ 1 00 
It 6 •DO 

I • B • 00 
I 1 I 0 • 00 
I • 12 • OIJ 

I• I 't • 00 
I. 16 I 00 

I' 18 ' DO 
I' 20'00 
1 • 22 •no 
I• 2'+ •00 
I • 26•00 
1, 2e • rin 
I• .l0 1 00 
1• 32•00 
1 • 3'+ •no 
I • 36 • 01'.1 
I• 38 • 00 
I • '+O 1 00 
l • 1.42. 00 
1 . '+'+ 1 no 
I • 't6 1fJO 
I • '+8 • 00 
1 • so.no 
I• s2.oo 
I 1 S'+ • 00 
1 • 56100 
I• SA• 00 
I • 60100 
2. 2 I 00 
2 I '+I 00 
2 • 6 1 Ot"J 
2• B·oo 
2 • 1O•00 
2' 12. Qt") 

2 1 1 '+ •oo 
2 • 16 • oa 
2 • 1 B. no 
2 • 20 •Clo 
2' 22. 01) 
2 • 21t •on 
2• 26•oo 
2• 2e•no 
2. 30 I 00 
2. 32. ('If) 
2 . 3'1I1'.'10 

379 

l.UNAR MODULE 
JNrRTIAL SELENOcENTRJC PARAMETrRS 

x 
f FEET) 

POSITION 

y 
IFEETI 

• ! 7 1629Stb •'+7623 t n•' 
• ! 7267191'1 •'t76 0'+BA •6 
•1737 1 3711) •lt7586't9t7 
• ( 7'!75'1812 - '+756793,q 
•1'sn1Sn•n •'17S6326•A 

• t7so1i;o•o 
·t76Q552•9 
- 1 7709'1817 
•J7Bf337t'I 
•1'A9 ! 2'+13 

• '17563261!\ 
• '175'1'1'1R , A 
•47525531'1 
• '17SQ61to•A 
• '+7't9t9S1 ! 

CARTESIA N COORDINATES 

z 
I rEE'T l 

.. ,722bQ3tA 
-271917917 
•7? 157'+ 518 
-21i23 0210 
-27 111tJ9t5 

ULLA GE 

•271 11tJ91S 
•27Q79SJ• 't 
-270'1~ 1 7•6 
•270tO'l2• I 
•269A't29•2 

o• 
fFT/SEC) 

•52ll1'f92 
•52 101351 
-s2 01o19t 
•520'+•013 
· s2al.2 1s 

·s20J•?1s 
·sj99~••s 
·s 19•1137 
•5192.569 
•S t89.88t 

VELOCtTY 

OY 
I FT/SEC) 

906' '1'1 0 
9 l 5 1 J 26 
923•Ao' 
932•'+88 
f3'1•658 

93'11 t.58 
9'+31307 
95 I • 952 
f'1Q•S95 
96 71 ,,, .. 

POWfREO Of5C[NT JNtTf ATtaN (PDJ 1 • DPS t GN I TJON 

• I 7A9) 2'1 • l 
• ! ?99't9813 
•IAQ986Q17 

• 1 J1202 11 •6 
• ! AJQS5Q•7 
• I A'tQ878•3 
.. t 1115 1 19'1 t 1 
• I 86 t '198 •I 
-1e1119011t 
- 1ee2010.e 
-l't92339• 3 
- t9nzS96•o 
• ! q I 2B't('t • 6 
- 192)07313 

· 192Jo73•3 
- 193327816 
• ! 9itJ'+'t I 1 2 
- 195356019 
- 1 96363717 
- 1973671'6 
•t9A3662l'I 
.. 1 9r1361Q•2 
•2MQ35 ! 'tt9 
""20 1337615 
•2M23\9'119 
•21'.'1J297Q1 1 
""20'+ 2702• I 
•1n~2l901A 

•2".'t62036' 3 

-201163815 
-2081 197•5 
·?n9Q7 1 3•1 
""2100 1851'+ 
-2tQ96l'h3 
.. 2 11 900010 
-2 1283'+2•3 
-2 1 )76'+!12 
•2J'l68961A 
-2 15610911 
•2 16s2?719 

:~ : ~;~B~:~ 
•2 192521.t•'+ 
-22rn5t9•8 
-2, 10'+7 1 19 
-22 1938017 
•22282'+6•1) 
-22371)6811 
•21. 'IS81t6t8 
•2251tSBZ•2 
- 2263271tt2 
-2211923 l!J 
•1.2AQS28t'+ 
-27J19Q9Q16 
•22976n9•5 
-23n6oAS• I 
•23 i 'tS I 7, 'I 
•232290615 
-2.3J12s 2. '+ 
-233 955510 
-2~'+ 7 81'1•5 
-2J5Anlo•7 
•236't203t7 
-237233316 
•2lAO't20•J 
•2388'+6)t9 
-2396'+6'+1.3 
-21tn'+1t2 1 , 1 
•2'tt2335t9 
-2'120207• I 
•2'1280.35' 2 
-2'1J5820•2 
•2'+'13562•2 
-2-.~ 1 26112 

•? 'tS891712 
•2 '166530• 2 
-2'+7'+100•2 
•2'tA1627•2 
•2'1A 9 I 11 •3 

• 't7'f9 t 95' I 
• '7'72S2•S 
•'17't529J11 
•'t7'f3316,•' 
•'17'+ 1323·' 
•'t739lt&l ,• 1 
-'+737287.'t 
•'17352'+3•" 
•'+73318317 
•'t73ll06·7 
- '+729013•0 
•'l 7269Q21~ 

•'l72'l7 7S•? 
•'+7226lt • 2 

•'t7226lt •2 
•1t720 1t1,. o 
• '1718299, ( 

·'+7 16 112. 7 
•i.t7 1J9!J11 
•'+711 7Q['l • 2 
• '17Q9't7q~ 7 
-470723".-"' 
· '17o'l98s.9 
-'+7027231' 
·'1700'+1tR.e 
-'l698162.t 
-'1695865.,, 
•'llo.9 ]557 o] 

•'t 69J23A.? 
• '+68A9QA,. 7 
•'1686569 _, I 
•lt6B't2J9o'I 
•lt6A t 86n .• I 
oo lf679'+9! tJ 
•'1677113·" 
•'167't726:.6 
•'167233 1 ,.2 
•'t669 927.- '+ 
•lt66751S.•6 
•'i665 Q9 5 • 7 
•C166266A.•1t 
-'+66023~·7 
• '+65779 1 ~9 
•'16SSl'tJ• I 
•1t652ee7,, 
•'+6S o1t21. • 1 
•'t6'!795A .• '+ 
•'t6 't5't8'+. 7 
•'1 6'iJOOS~'+ 

-'l6'+o520.1 
·'16)803 0 ~9 
• '+6J553Ae ! 
• '+63303<. 7 
•'16JnSJ2.1 
•'162A02'+~A 

·'162551?.,4 
•1t6 22996.7 
•'162Q't771' 
•1t617951t1A 
•1t6 151t2a.8 
•1t6 129on .1 1 
•'t6t036R.9 
•lt6Q7A3s .• 2 
•'t6QS299 ,t 'l 
•'t6Q276 1 .- '+ 
• '460022 1 .7 
•1t5916eo.-s 
•'159S1JA.n 
• '+59259~ .. 3 
•'t59Q0'+9. 7 
•'t5A75Q't•li 
• '+5A&l9SR .,A 
•'t582'412•A 
• '1579861ii .• 1 
·'+57732018 
•'f57't77512 
• '+572230• I 
•'tS6968S, R 
•'t567 I 'l2. 'I 

·:?•9B't2Ch2 
• 2691t9J71J 
•269 1'tJ712 
'"'2687928•6 
'"'76R'l't ll •~ 
•268088'117 
-2677352•5 
·26 7381015 
•26 1n260•2 
-26 66701•5 
-261i3j3-.,5 
-2659559·2 
•265597517 
-265738319 

•Ii t 811, Al I 

·s1••·tll 
·s11e,32 .. 
-5112.s1s 
-s i ... ~ •86 
•516Q,1Bl? 
·5 1s1t,96B 
·s1ct9~ o?' 
"St•lot70 
•5 1 37 12 'tl 
•5 131,292 
-512s,J2l 
•S 119 oll5 
•5ttlol27 

THROTTLE TO MAX t HUH THR UST 

•2652 383,9 
•26'+ A7B8e) 
•26'tSl9),2 

•26•q59Ao7 
·263800'+•' 
•7 631t1+1119 
•26loAl9•9 
•2621229 _.n 
·262H39•J 
•162oos 1.-' 
-26 t 6'l61t .s 
.. 26 !2079.6 
-260929611> 
•;?6 Q57 J ~18 

""2602)~7!~ 

-2598561 .• 1 
•259't9B7,/., 
-?5911t1,,.9 
•25R7B't9•? 
•25A't78'+•6 
"'25 AQ723•3 
·25 7716516 
-25 73611•5 
•257no6 111 
'"2566Sl't19 
-2562972.7 
·25S9'131.4.t9 
·2 55~901 •6 
•? 55237219 
•2S 1tAA'+9• I 
-25'+5330•2 
.. 25'1IAt6 .• It 
•25J A)Q7.9 
·2531tAQ1t19 
· 2SJ t 307,5 
•25z1R 1s .• e 
-2 52'1 .13010 
•1 520950.•3 
•2517376.8 
•2SJ39Q9 .1b 
-2s 10'+1t9. 0 
-25('16995. 0 
•25oJS't7.7 
•25 00101,s 
-2'+9667'+•2 
•21tl137't9•3 
•2 'tA9A2'117 
•21t86'llB~6 

·2'18JO l 5•2 
•21t79~ 1 9tA 
•2'1 76,31•9 
•2'+72AS21' 
·21t69 1tBo .19 
•2'166t 171A 
•2'16276312 
• 2'1f591f I 7, 3 
•2'f56QBO• I 
·21ts21s1.1 
-21f1t9't32•'1 
•2'11t6i2212 
•2 't'+2B2112 
•2'+39529.- 7 
•2'1l6;1f71? 
•2'1J297S1 1t 
•1.'+29712t8 

·51 13.,321 
·so• t.97'1 
•so7 o ~s?7 

·501t9.1'+.J 
•5027 ,678 
-soo6.1As 
•q 981t~666 

·it96.lr 127 
•1t9ct1 .• S6A 
•i.j9J9,993 
•'IB98.'t03 
"''f876.8 00 
-'t85S, I es 
• 'oflJJ .66 1 
•'tB I 1•927 
·'1790 .~28 6 
""'+768.637 
• 'l7'+6 •• 982 
-'1725:)20 
"" '+7QJ,6SS 
•ct1i.81_.98S 
-'16601312 
•ct63A 1" 6~5 

""'+616.958 
""'f59S.12?8 
•'1573,597 
- ~5s 1 .•9 1 7 
·i.tsJor 236 
--+soe~s5• 
•qq86,t877 
•'f1t65, 202 
• 1t1t'tJ.528 
·'4'+21.' BS6 
•1.11tQQ• 188 
--+378,.525 
-&+356 .• 863 
•1t335, 20s 
•'f3 1l 1 55 1 
• 1t291.902 
·'1270:. 259 
• 'f2'+8•A21 
"" 'f226 ~ 988 
"" '*205 13 61 
-'1183~7'10 
-• 162o12~ 
• ct1'fo 1S tS 
00 '1J18 .• 9 11 
•qo97e31'1 
· 'lo7s ~ 7 2'+ 
·ctosct, 1 '+3 
· '+o32 _. 569 
·'+0 1 1 . no2 
·3•89 .• 'l .. 'f 
•39671893 
•J9'f6~J5Q 
•J92 1i1,a 1 .. 
•)903·2•~ 

•3A8 t~762 
•3&6 0,, .. , 
•3838.17'10 
•38 11,21• 
·31•s .• 1 .. , 
•377•h262 
•3 752.186 
• 3731 •32 0 

1H71n71f 
97511t90 
9831903 
992•3 11 

1nno•7 16 
I o09 1 1 18 
1O1 7 •St 5 
ln25t908 
tn3'+•298 
IO'f2168't 
1051•066 
I 059 •'+'tit 
I0671A1B 
1n761188 

ln76• 188 
JQ83•Q39 
1nB9,B39 

ln961SJ9 
I J 03• 133 
I I o9 • 61 S 
I t 1 S 1 975 
1 1 22•207 
1 I 28 I 3 12 
IJ31f•287 
I I 'IQ• I z9 
1ittS18J8 
11 5 I• It I 5 
11 66185, 
tlb~q5! 
1 1671327 
1 1 ? 2. 36'+ 
11 771270 
I 182 1 Q'i6 
1 1861686 
11911 192 
I 195 1 571 
11991820 
1103••cto 
1,07193'+ 
1 21 I • Ao2 
12 J 5 • Slt2 
121 9 I 159 
1 222165 1 
112••0 1 9 
12291262 
l ,32•J83 
1135•38'1 
1 238•263 
1?'t l •020 
1?'131657 
111t61 175 
, , .. e.s76 
t1S o 1AS9 

1 75l•021f 
11551071.t 
I 7!;71 009 
12S81AJ2 
1160•5'1 1 
J?62t(38 
1?63•625 
1265•001 
17661267 
1~67•'+22 
11681'1/!.6 
1?69t't02 
1 270•230 
1 27o•9't9 
1271•562 
1272 106• 
1'172•'t67 
17721761 
12721950 
11731036 
11731020 
12721903 
1272•685 
12721)65 
1 ,11 •91tJ 
1271 ''420 

oz -
l fT1!rc 1 

I 7 0 f ·~,; .:; 
a7 l '+1ctA7 
1 7 t 9 I'+?'+ 
1 72'1•376 
1725•6 12 

172s1"i' 
1 7 Jn I ""9 
17J5,3j9 
t7 'IO• i Aj 
I 7't) • 7f I 

171f:'H 7, i 
11'+1•~'" 
1 7521199 
1 75613 ,3 
17•01SAn 
176'1•760 
1 7681933 
17 73 1 i .in 
17771''" 
1781I"\3 
I 785 •St;Q 
178t1/.98 
t 79 3 1 A] j 
1797,qi;,' 

1797, 91;6 
179716'!6 
1797,ctio 

t797•QA('I 
t 796•6f!7 
1796•2r:.' 
17951?3~ 
t 79s 1 1 c;,' 
I 79'! • ijR~ 
I 793 • ?:,{' 
1 7 92••n1 
1791,011 
t79Qt972 
1 789 • n7,., 
17B811J9.'.' 
11&1.~11 
1 786•0~3 
17Bq t "j 7 
J 7831nJ15 
1781·~•7 
177917"7 
t777tf!~2 
1776 1 1 L2 
I 77'1 • f c;.e 

111 2 , 1 ?Cl 
1770 I [1[11 

1 767t7~A 
1765.s1 '+ 
t 76,lt t5n 
J76Qt7Q'+ 
I 75A Ii 'ZA 
1755•~72 
t7521fU9 
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•2J38A971A 
-2137'flili.t2 
""2 136 2'15•9 
·2135Q37t1 
-2 13383919 
-2 1 3265'11'1 
""2 131'180 ,1 A 
·2 130319.2 
-2 12•16917 
•2 J2R032•G 
"'2 12690711! 
-2 12579511 
•212'11195•0 
-2 1236071'1 
·2122sJ2 ... 
"" 212 J '170 .• I 
-2 120'1201'1 
·2 t .1938;J!6 

-::n18359 .5 
•2 1 j731fA12 
•2 1163'191R 
- 21 1 536'1~2 

-2 11 1.1J9Jt6 
•21 1 3'13 1 ,9 

"'2 Ii 2'+85 •'I 
-~'11 1 552.0 
-21 10 63 1 19 
-2 109725 .• , 
•21nA83p11 
•2 1n795p9 
·21070851'1 
-2 106232 .•5 
.. 2I0539J,lf 
•2 t ('l'l56A.Q 
-2 10 37§6.5 
·2 10295A17 
•2102 t 7't 1#1 
·2 1n1'103 • 9 
·2 1006'+6t7 
-20999 0 2.n 
-2099 112 .1.1 
•2Q98't5511f 

•2 097752.tO 
·2097 n62.o 
-2096385.7 
·209'572312 
"'209S074•7 
-209 '1'1'10· J 
-2093820• 1'1 
-2093213• 7 
-20 9262115 
·20920 '13 17 

-1 133 ~795 

• 1IIA •69'1 
• 1103 •Ii. t 7 
· 10 881589 
"' 1073.595 
·1os&.6'f1 
•1 o'U •723 
"'1 02R•R'IQ 
• Jo13,99o 

""9991 168 
•98'f:1371f 
•969.589 
•951f.798 
·91fo1no6 
•925•203 
.. 9 IO• 381 
•89515't6 
•88 0 ~ 706 
•865,86'1 
•BS I •O 18 
•836~ 1 1f0 
•82 1 .222 
-806.- 258 
•79 1 ~278 
-111i. .. 292 
-76 1 .322 

•7't6,388 
•13 1,. '197 
-716~6 03 

-10 1.738 
•686:.e1-. 
•672,0 13 
•657,1 172 
•6'12,. 31f'I 
""6 27.591 
•& 12~90'+ 

•598.222 
-583 .• '156 
•S68 ,, 5'1A 
-553,1.185 
•5 38 .)23 
·s21.1 1 o'+ 
-507.-88 8 
•'192. 7 1 l 
-1.1 77 •576 
•'t62•'135 
•'f 'l7~335 
-'t32.399 
·'1 17 . 63'1 
•'t02 .•9A5 
•J88.2Jl 
-3 ?3 ,'16 Q 

"'358~ 731 
-J't'l 1 16'1 

HORlZON v1s1BJLITY 

•2 Q9!'19Qe3 
-209093 1 •'f 
-209039 7•1 
"'2QA9A77 1 '1 
•2oA 9372.t6 
·20R8fUJ•O 

""329~70 1 
""31S,.3 12 
-300.91f6 
•286 •607 

•272 .•501 
·2581•67 

HiGH GATE 

-208&"10819 
-208791f9 .17 
.. ,oA7Soo~9 
•2087 n61.1 ,1.1 

·2'11f~976 

"2lSoll l 
•2lQ1lSO 
·221.no• 

\/FlOC I TY 

oY 
f F' TiSECI 

R22•'173 
8 t 318S8 
BOS•ll~e 
?961'1Ql 
797•625 
778•903 
1701195 
76 1 1378 
7521391 
7'13•209 
733•8AS 
72'11 "125 
7 I '11 835 
7QS• ! 23 
,.95,296 
4AS13SQ 
A75t290 
A65 • 1 25 
115'11955 

6'1'1 • '183 
63'1. 0 17 
A23 • '156 
11121795 
li.021032 
c;9p16S 

c;87. 8't9 
c;8'1•389 
5801797 
c; 77. (18'1 
c; 73I251 
5691296 
c;65' 221 
561. QJ'I 
s56 1 7'11 
552 • 3'+ 1 
c;'l 71 847 
~'13•297 
538•1165 
~3Jt98't 

~29•26'1 
52'115Q3 
~191698 

~ I If 1 B"IO 
~09192'1 
c;olf 1 998 

c;oo • nlf 2 
495• 105 
q9Q• 152 
1.185 • I 7"1 
'180. I '18 
'175 1(152 

1.1691872 
lf6'1•623 
"59,3 0 8 
453•9'18 
'f'IB 1 55'1 
'f'IJ I 097 
" 3 11t. 0 9 
'1 3210 18 
Jf26•303 
420•5!0 
q I '+ 17 36 
"oq•o69 
'103•573 
.198•20 7 
392•92S 
387•66'1 
382eJ5B 
3?61982 

.'.\7Jt586 
3661176 
J60•628 
35'1•A58 
31.18. 81f2 
.'\'+2 I 885 

336•965 
J31. Q'l6 
."2't I 91f 1 
3 181695 

312•323 
305•879 
,99eitS6 
'92 1 B'fO 
7851871f 
7781705 

,1 1•3'15 
26'11 8 1 'f 
,57,337 

'5o•oll 

QZ . 
I FT1srr 1 

896•7Q9 
881ri 1 Gf!3 
87to,1,73 
865,q3 i' 
es51s ~A 
8't5 I 1 ?9 
8J't1179 
B2q • 3 i 7 
BI 3 1 7C'o5 

B03 1 I f,p. 
79213@n 
78 t • C'o7A 

7701702 
75917c.7 
7 "18. 71f'I 
7 37 I lrllo 2, 

726•SiJ 
?IS•lon 
70lf1n'? 

692 '"" 'i 
68 1 ,,19 
6691111j7 
6S81z9j 
6'f611n? 
63S•n'IA 

629. ,.,., 

621t • 1 An 
618111;3 
6121995 
6Q71797 
6Qt•529 
59511.Qn 
5 8917111 3 
5831801! 
577•11? 
s?j 11riAo 
5651S~! 
559137, 
553· 1 ~9 
S't6 1•18 
S'fo••1.17 
53'1t3'1'1 
52A•nn'-
521 •ti . .\n 
s1s.,,9 
s oe 1.c:i:u 

so''":\n 
'196100~ 
'f89 1c;c;A 
1f83 1 neii 
'+76 ,SSA 

'169. 9.Ao 
't63 • JA 7 
lfS611t1.1 
'I Sn• n .11 
't'tJ. Ji? 
't36•s.98 
'129 • Aq3 
•Zl•O;l 
'IU•Jlfn 
'+091,2n 
'102• 31, 
395 1qc;.A 
389 t A.A.'.\ 
3811959 
375•211q 
368. c;.An 
361 •FIA) 
JS5•ioA 
J'tA' J~('I 
J't I' C'o~ I 
3l't • 7.'.\ 1 
327•77i 
320••!2 
313 •A1'1 

306•11~9 
29916.'\9 

292. c; j; 
285•3'" 

27810;~ 
27Qt197 
263151111 
25•• 1•n 
2't8 •Ann 
2'1o•9A~ 

233•,,3 
22619j3 
22Q19AR 
2 1S15j3 

POLAR C00ROfNATf5 

R1io1us 
( FrrT I 

57,3~0,•'I 
5723.12'1~'1 
5723t't7t7 
5722,11.9 
S7?2797q 
S72262l•I 
57,2'1'19 ,•'I 
51,211s.A 
57,2t03•0 
s171,ln•q 
5721?'60·2 
s12159019 
572 1'f231Y 
5711257·7 
S7, t 09'1 .•I 
577o!l2 .. A 
5 1,011 3.9 
57,o617•" 
57,0lf6J.9 

ii72 0 J tJ12 
57,01651'1 
5710020•" 
57 .19" 791) 
57f97'fo•7 
s7jt1ioos19 

c;?j9'+7n•n 
57 1932111.) 

5 7i 9 J 8 i .. 1! 
57 1 9029 1 1 
57J8~7j ,9 
S7 18 ?ln•I 
57 1 8Slf3,.7 
5718373.j 
57}8j9A,13 
57180 1• .. 1 
S7J7R37•6 
S7.f76-5p~ 
!H t 7Jf62,5 
S7j7269.9 
s1j1 0 7319 
5716lt7'1t6 
5716677.1 
57J6Jf66~? 
57t6,57•? 
57 t 60'l5•1 
s7i5 A29,.7 
57 1561i 12 
s1j53e9,5 
s1i_sf6lf•2 
S7J'f936e7 
57 1 "10 ... o 

57 1'1 ~6912 
571't?Jj,5 
57 1399019 
S7.i3?'t7e? 
s1J3c;oj.1 
57j3253 1 '.\ 
5713002•2 
57 12?'fA,7 
S7J2~93•2 
5712?35 ~~ 

57 11 !P6·' 
S~I 171'1• ~ 
s1j 11.150 •' 
571118317 
57 10913 .•6 
s1io1139.e 
S7 jn 36,,.1f 
571008j1& 
570979716 
5?nt51n17 
57n921•·1 
S7n8926•7 
57o8A3n·A 
57n8333•" 
57n8Q3'1•Y 
5707733• I 

s7o7'12~ .tfil 
S7n7 125•i 

1;7n6fll19•2 
S7nli.5121A 
57[16;05• i. 
57 f"lr;A97 •n 
57n558A17 
s1 0 s;8 1 1'f 

S7nq975e6 
57 n'l 671 .15 
57!"1"1375. ·, 
57n'ln89,5 

\IJ.Lnc i TV 
Cj=T/sFc 1 

2ti6.c.•~9'1 
2~'t i • 78 i 
2n 11; • 110, 
l q9fi•?S~ 
1 Q6q •4'09 
1•31'•A75 
1 ~ 1 ?·•21 
l~8,c.197A 

111 6 i-ri I :\ 
J ll 31;. 03J 
1 ea•· ri2" 
179,,q7,., 

1isA1e9n 
1?3o•!S7 
1701f•C.76 
H7R• .;lfEI 
I +5? .. 0&9 
u2c;.13~ 
1 c,9Q. , .. , 

irS 1;' "·,, 2 
I ~'IA 1 J77 
1c.t9•79A 

I ~9 ·' • j ~A 
1'16A•45A 
l ~]Q.~98 

I lf2,. q I If 
l~OA•o36 
1 ~9;·ii7 
I ,7,. • 159 
1 ~6o·is9 
p'llf • I 19 
1.\211•035 
1 :\1 l • ! i 3 
I 29c. 1 75 I 
1 ,7Q. r.1.111 
l i63•;QR 
1 2'47•QJ9 
1'3n•7ln 
l 1 t If• . .\8b 

I i:9~ • ci IS 
I 1 8 I •AQ 1 

I j '" • j 66 
I j 'Ill•"'; 
1i:J ?1 j9q 
11 Ii;. • AAA 

1n90 .J30 
1ne ;.c.1~ 
1ti6 ~• qP" 
I ,;'lo• j7; 
1(,3;.733 
I rd .c..n67 

q9Q,378 
Q&,,.~ 1A 
96c;,. Q§/. 
Q'IQ•;3n 
Q31.;9~ 
0 1c;..1;1 
ri9A•Q67 
PA;,i~l 
1;161; • 3 I 9 
P'I~·~·~ 
113 1 . 1n~ 
A I If• Q57 
79110 ;'I'.\ 

78 i • ~'f7 
761f•A5A 
i1.1~ • j An 
·n 1 •c.nn 
1 1 If• A3 I 
~qA i; I 'I 
"8 i · -'1? 
~6~·~86 
A'IA • .J?O 
j,3 '1." 21 
j, I r,, j Oq 

69e·i9o 
'=8'. t~~ 
c:.6~ 1C.'IS 
~'19 · riln 

~3~·~17 
~I A• ,i5 7 
~9 ~·~95 
"8, . 'l" 
ij6,.. "7 2 
;s n•i 65 

J' • t-:,s 
2n•71n 
In • {l2J 

on•""" 
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LUHA-R MODULE 
1N rRTIAL SE LENOcENTRJ( PAR•METrRS 

(,ROU/H) 

ELAPSE[l 
T 1''1£ 

f H • "1 •SI 

!Of\ 50 4 St001 
1 0 a sn 41 .01•1 

IOR SO '+ 9.QOO 
I oA 
I oA 
In• 
I nB 
10• 

S n SjoQ.A2 
so "., J. Qf\'1 
sn ss.of\2 
sn G7.QAO 
SO S9 oQAI 

I• 079 
3 •OP I 
5·0'9 
7 • O~ I 

I oA 5 I 
I ofl S I 
I oA S l 
I oA 51 

in • 
10• 

c; I 9 • Q79 
S l I I . oAn 
S t I J • 0.,2 lnB 

JOA 5 1 \SoQAO 
!QA S I 1 7 • QA2 
IOA S I 1 9•0~0 

loR SI 2 1 •0AI 
J O~ 5 1 7JtQRO 
1 n0 'it 7S.0A 1 

to fl 51 2 ·1.019 
IQ EI SI 2~oQ.A 1 

lnA 5 1 3J .Q79 

I OA S I .'.\ .1tf1A I 
JOA S I 35o079 
10A S t 37ooAn 
JOEi 51 '.l9oQA2 
IQf\ SI 1•1.aAo 
tn B S I 1~3·0q2 

toA SI 
I QR 5 1 
I (lll S t 
I o 0 S I 

108 S I 
I oA S I 

I oA S J 
I QA SI 
108 S2 
I oA 5 7. 

10 8 52 
!O B 52 

10 8 52 
!O R 52 

11s. a Ao 
1.17 •QA I 
q9. Q79 

s 1•on 1 
SJoQ7? 
ss. an1 
5 7oQ79 
59 • OflO 

I • Qf\2 

J • o"o 
s • uP:2 
7 0 Qf\Q 
9oQA ( 

I I• ll79 

!OR 52 I )oQAt 

tofl 52 l 5 o079 
I QEI S2 17oQP1 
JO A 57 J9.Q79 
Int'! 52 7 1. oE'o 
10 8 52 73oQ79 
toB 52 25oOf\n 

JnA 52 211082 
!QA S? 79"0PO 
I OR 52 .1J o0q t 

l n8 S2 .'.\31QA1"1 

1n A S7 35,0A1 

10a s 2 J7. 0 7 9 

tn B S2 :\9•0°' 1 
IOA 51 ll l oQ79 
IOA 5? "IJ.QP J 
!OB 52 "'S•Q7q 
I OA 52 "'7.oRn 
tQ A 52 "'9•QR2 
lo fl 57 S 1 oQAo 
JOFI 52 5J.QA2 
!QA 52 o;5.QAQ 
1 nR 52 e;7.oq 1 
100 s2 G'l.Q79 

1nA 53 l •OR I 

J.01q 

5o(JA I 
7oQ7q 

9•UAQ 
I I• Qfl.2 

JO A G3 
I (lA 5 .1 
!QR 53 
10 0 53 
I Qfl 5 3 

I OR 
10• 

SJ I 3 • Qf\I) 
S .1 1 S .QA2 
s 3 I 7. ono 
SJ 1 9,o~q 

I oA 
I QR 

1 nA SJ 7 1 .uRo 
!QA SJ ?.JoOfl l 

ln A SJ i'S1Q79 
tn R SJ 77.QA I 
1 nA 5 3 7q,Q79 
JO A !j J Jz,Sqt 

OEFINITION5 

TtME 
FROM OPS 
lGNtTlON 
IHI N • Sf'.C) 

A. 't'f. on 
e. 't6 •on 
0. 'tB •no 
R • SO• OCI 
e. 52•oo 
e. S'f •no 
8 • Sb • 01) 
a. !iAor10 

A · bn•oo 
9. 2. 011 
9. 't •on 
9. 6 •no 
9. e.. 01"1 

9 • I 0 • ".l lJ 
9 • I 2 • f"llJ 

9 • I 't • 00 
9. 1 b • ao 

. q • IR• ~0 
9 • ,?O • 00 
9, 22•00 
9. 2 't. no 
q. 26. 00 
9, 2e•on 
q. 3n. nn 
9 o ,)7 I n(I 

q. 3<i. on 
q, 3b•o o 
q, 38 •no 
9. "'"•on 
q. 112 • rin 
9. itll. on 
q. 't6. 01) 
9, 1.jfl •on 
q. so• on 
9. 52•1)0 
9 • S't • ".lf"I 
9, 56•nn 
9 • S A• (l{l 
9. 1io •no 

1 f'I• 2 •no 
In• 't • ".!l'J 
I O, 6 • l'O 

101 B·on 
IQ • In• 0(' 

1 n. 1 2. ori 
10• 1 't•l) n 
l IJ• I I>• Qn 
I O• t fl 0 no 
10• 20 • 00 
IO• :>7 • 01'.'1 
lrh 2't. i:iri 
I ('It 26 I f'l(l 

1n• :>A"on 
J 'l • JO• OQ 
1 n. 32. nn 
In• J'hf"ln 

1 o • :.H1 •on 
1 o• 38" IJQ 
l 0 • 'fO• DO 
I 0• 't 2 • 00 

I tJ• ''"' •DfJ 
I 8 • qb •On 
I ".I• it A• on 
10• so.no 
IO• !i2 • r:tn 
11) • sit • n o 
10 • 56oQQ 
J 'J • 5fl • ('tn 
I l'.I• 6no OD 

1 I• 2 • 'l l') 

1 1 • "'•on 
1 1 • t> •on 
11 • AtlJr) 
1 1 • 1 n •no 

I I• I 2 • l)IJ 
I I• I 't •OO 
I I• I 6•1"0 
II• I A• l"llJ 

II • 20•00 
1 I • 22 • 00 

1 I• 2'f • 1')'1 
II • 26•00 
II 0 21' • r:'ri 
I\• 3 I• 5 I 

f F'Ef.f I 

•]162'f571A 

•316290 1 •7 
-1 1 f..J338·b 
.. 3 , ,.,J?6A1 2 
•3t6'f\90t2 
.. 3 '6't 6 0 'i . b 

.. 3 1650 I I• l'I 
•3 16S'tQ9t'f 
-J11,;799t7 

•1!66!Al•6 
... 3 \ 66555• 2 
•31b6920•lf 
.. ,!i,7277• t 

.. 3 167625•0 

.. 3 1"7961'.f.? 
'"'31AA7.'1 11t7 
.. )168616•2 
.. 3 I 6A928t9 
•3!b9232t8 
- 1 169527•9 
•J l li9A I 'f • 2 

·3 110 0 91 •fl 
-J J7QJb0•5 
•3 \ 70620•2 
·:l t7o~7n•q 

•JI 7 I I 1 2 1"' 
•3 ! 713'1S•'t 
-3171S6913 
00 31 71 7 A'I • 't 
00 J17 199(t0 

-3112199-t 
.. 3172J7Bt8 
•3 ! 725hn• I 
-3172733•7 
-J112e97o9 
""J17JoS 't•6 

""3!7J2 n3 •2 
.. , 11 J l"" • n 
•) I 7Jl.j76·9 
•J J7 J602•7 
.. Jt737J9oA 
•31731'Jn•.n 
""317J932•A 
-3 17'i l"l28•" 

•J l 7'H 17 ~'1 

- 3 I 7't I 98 • 7 
-3 17q27J.9 

•3 17 't3'f2•6 
"'3 I 7qqo5 • (' 
... 3 17"'"'6 I• 2 
- '.l 17lfS 1 I• b 
-3 !7'1556.,J 
00 ]\7'1S91.j 1 9 
•) 17'162 8 • 3 
"'3 1 7'i6S6 •S 
•3t7 't67917 
·J 1 7 1.j6981J 
• .1 17'i7 1 2•S 
•:\ 17'i71 2•G 
•117'172Ao6 
00 .'.\ I 7q7 3 1 •,, 
-3 J 7't72919 
00 l17'i7251A 
.. 3 I 7't7 I 8 • 7 
•3 !7'l7n'hn 
-3 17'1696.A 
•3!7'16A21b 
-317'1666•5 
.. J, 7q61.j8. 7 

'"3!7'1629•7 
-317q60fltS 
- 3171f5l''ft6 
•J17't5S9t) 
-317q5JJ• 1 

·)17'tS n b•7 
-3 t 71f'i 7f\ • 9 

-3 1 7 'i q5 l '"' 
.. 3, 7 't 112 3. 6 

•3 ! 7't395t7 
·Jt7'iJ67t7 

•3 I 71.j:\J9tS 
•'.l I 7'13 I I•:> 
.. 317q2f13•('1 
•3)7'i2JJtl 

POSfTlON 

y 

I FEET I 

... lf26J601.7 

-lf26312'i• 1 
• &!26 2659·6 
•'t2i220R _.q 
•'f261771.A 
-ll26J3't7.9 
•1.j26o937_. I 
•'f260SJ9 •I 
•'t7.6QIS30/,, 
•'t2S 97Bn.'t 
•'t2!;91.j!9•3 
•'t2S906'1.9 

•lf2S87J? • I 
•lf?.Sl31fO~•'i 
.. qz;enl'.:Pl.b 
• 't2S77Aq .• ,t, 

•'f257 li9a·. o 
... qz5120~.1 
•ll2S693j ·.i; 

• 'f2 Sli667.3 
.. "2S6"11.q 

•l.j256 J6 7.R 
•'f2559 ]\ o9 
•'t2SS7oq.7 

•'t75SlfAA • I 
.. q7ss1.1s.1 
·'1255073.c; 
.. qz5qS79,q 

• l.j25'16qJ .•' 
•l.j2S'tS 1 q. fl 
.. 'l2Sl.j:\lf't .• I 
•'1251.j \A(),9 

• "'25"'02~ .• n 
• lf2S3871..2 
•lf2S373q•1 
.. qz53S9A, 9 

·'l253't7o., 
-ll2S33&!7·9 
•ft2537.3 1 .7 
• l.j2 5312 1 .•7 
•'f25J0 1 7 .• q 
""'f2S29 1A o7 
•1.j2S2A2~ • 6 
.. q2S2737.A 

.. qzs26s;.1 

•'f252577,R 
.. q2s2sos.'I 

•'f252'tJA.n 
"'li252J7c;,7 
"' "'252) 1b·QI 
•'125226J.• I 

.. qzs2213."' 
•14252167'7 
..... 252126·0 
•'t2S20SA• I 

"'"' 2S20~3. q 

•'f252~?J•"' 
"''125 1996.5 
-'t25J973.o 
-&!25 1952.q 
·'1251q36 .• ? 
•'f2S 1 922 ~ G 
-q25191j.9 
00 '12S t90'fo1 
·'12S t899.'t 
... qzs1A91 .1 
•'f25 1 A97 .•7 
•'f251Qlon•"' 
.. qzs19os.9 

-q?S t 91.J .•S 
·'f251921 .. n 
•&i?.5 19Jn.9 
•'t25 J 9itn. 'I 
.. q 251 9Sn.. q 
-lf2s 1 q6o~c; 
-"'2s1910.i;i 
•'f2S 198 1 ~ :l 
• 'f2Sl99t .•9 
... qzs2007.,1, 
•l.j2520 13·2 

•'1252023•q 
..... 25103'1,,. 
•'t?.S20&!S.1.j 
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LUNAR MODU LE 
iNr.RTIA L 5[LENOC£NTRtC PARAMETFRS 

I DEAL I HU C OO~DINAT£ SYSTEM 

GRO UN O TfH[ PGNS NAVIGATED POSITION ;ON! NAVIGATED vrLoclTV 
[ LAPSED F'R OM DPS 

TIME I GN ITION x y z DX OY 1,;T~~rr1 IH,Me S I IHJN,!ECI I FEET I l r££TI trcn1 IFT/!£C 1 l rTJSECI 

10? 2 1 Sz,zAz Do •00 •53S23"1Bt2 If 112. 2 Z8Z61f3J,6 -2 •'•·7•7 "i .t 163 •lff-S"I ·~O"I 
107 22 Sz,21> 1 Oo •00 •S352J"l1'•2 If 11 2• 2 28261fll•• •2"191f. 71f7 1•1•3 •lff6"1•50"' 
101 2J s2.26"I Oo •00 •S.3~2J"l8t2 'f I I 2 • 2 2•2•lfll,•• •21f9'ft71f7 I • 163 ... ,.5~ ·~!!"' 
10 1 2"1 Sz,z6J O• •00 •S J52Jlf8 tZ If t t 2• 2 21Z61flJ,6 •Zlf91f1i "l l •?63 ·lf~$~·~Q~ 

107 25 Sz,z6z O• •00 •SJS2J'IA • 2 If I 12 • 2 ZIZ61fJl.t6 •Zlf9 1f171f? • 1•1 •'tfo5':t ·~O"I 
107 26 52126'4 O• • 00 •S3!1ZJ1tA1z If i 12. 2 Z8Z6"1Jl,t6 •Zlf91f•7'fl 1763 •'lf$'•~0':t 
10 7 27 Sz,263 O• •00 •SJS;!J"181z "'11 2. 2 2826"133,, .. z .. 9a+. 1'11 ,,,3 •lf+5~•50~ 

10 7 28 520262 O• • oo .. !; 3523"1812 'f 112 I 2 2826"1 .,l.•• •2"191f. 71f7 •J63 •lf~~~·~n"' 
107 29 Sz,262 O• .nn •S3S2J'f8•2 If i 12• 2 2B26'f:U.•6 -2't9't •7'f7 • ;,3 •lf~Slf•~O'f 

10 1 lo s2.26i+ ~· •00 •S352J'tBe2 'ti 12. 2 2826't.13.16 •21f9'ft71f7 •163 •lff.5!1 •&D~ 
10 7 l l 52.263 Oo •00 •53523"18•2 If I 12 • 2 2826'tl3 .e6 •2't9'f • 7'+7 •263 •'+~5"1 ·~()"I 

101 32 s2.2•2 O• •DO •53523'+8•2 'f i 12. 2 2B26'h3.•6 •2'f9 '1e7't7 •163 •'t~S't ·~O't 

101 33 sz, 21q Oo ·00 •S352 Jlf8• 2 If i 12. 2 2826'+.13,16 •2"19'+. '"' •163 ·"1~5"1 •f-Olf 
10 1 3'1 s2.26'f Oo •00 •53523'+8•2 't 112• 2 2826'+33,16 •2'19'1 •7'+7 1 1•3 •'t"°S't,150"1 
10 7 35 S21263 O• •00 •S352J't8•2 'I ·11 2. 2 2B26"1JJ,16 •2't 9't 17'17 I .• 163 •'t~Slf •f'O't 
10 1 36 s2.262 O• .no •S3!i2 J't8•2 If JI 2' 2 ' 2826't.13,t6 •2't9't 171rf7 1 I ''J •'f+S't•~ O'+ 

101 37 s2.21q O• •.00 •S352JlfAe2 If I 12 • 2 2826't.1J .• 6 •2't9't • 7'+7 I • 263 •'t~S't .•f!O't 

101 38 s2.26'+ O• ~ oo •S3~2J 't8•2 • 112• 2 2826'fl3~6 •2't9't. 7'+? I ~ i• 3 •'t+~i:t 1~0lf 

18; ~ci ~:::~: 8: ·00 •5 J S23 'tR 12 '+J 121 2 2826'133,16 •2't9't I 71f7 I• 163 •'t,t.6 .~•&0't 

.oo •S352J't8•2 If ti 2. 2 2826't .1l,•' •2't9'tt71f7 ,,,,3 •'f~S~1f-O~ .. 101 'ft s2126t O• •M •S352J'tA12 '+I 12, 2 2826'+.13,16 •2't9 1f•?lfi i,,63 -·~5••50• 
10 7 'fl "2·26 t o. oOO • SJS23't8t2 If j 12 12 2826"33,, •2't9't17"17 J • 263 •'t~S~ i~t;i!t 

10 7 '+2 521263 Oo oOO • SJ523't8e2 't 1121 2 2B26't3J,6 •21f9'f .1 .. 1 I• 1'•1 •'t+ct1i1 .. ~('If 
to? '+3 s212t.2 o. .• oa •53523'1812 '+ t 11.1 2 2826'133~6 •2't•'f • 7'+7 •• ,63 •lfA5't•~O"I 

10 1 '+'+ 5z,z62 Oo .100 •S352J't8•2 't 11 2. 2 2826'f33,16 •21f•'f .1 .. 1 11 163 -'t~s~.~o .. 
101 lf5 sz,z6'+ O• •00 •S3S23't8•2 If l 1 2 I 2 2826'+33.16 •21f91f. 7'17 11263 •'tf.S't1SO't 
101 1.16 s21263 o. oOO •53523"1812 If 1121 2 2826't.13,t6 •2't 9't' 71f7 1 .1 263 •"l~Slf .1~1;)'t 

107 If? s21262 Oo .oo •5352Jlf812 'I J 12 I 2 2826'f33,16 •2'f9'1t7'+7 1 1 163 •'tf.S1::t.1~0!;I 
107 lfB S7,z6 1 O• .no •53S2J't8t2 't 112 I 2 2826'f3J,6 •2't9't. 7"17 I, 763 •'t'-6't • 50lf 
10 7 lf9 S21261f O• •00 •53S23't812 't 11 2•2 2826'133,•• •2't9'ft71f7 I• 163 ·'t~S~ .•'SQ~ 

107 SO 521263 O• .oo •53523'1812 'I j I 2 1 2 2826't33.16 •2't91f ''"'7 1,263 •'l#iS~·SO~ 

I 07 5 I 521262 Oo • 00 •53S23't812 't 11 2 I 2 282il't33,16 •2 '19'ft?'t7 JI 263 •'ff-S~.1 ~0~ 

101 s2 s2121q O• oOO •S352JlfRe2 If I 12 • 2 Z826'fl3,16 •21f9't. 7'+1 I 1 ?63 •'II-$~ •f.Olf 

107 53 Sz.26'f O• .no •SH12 Jlf8•2 't I 12 1 2 2826'f-'J,6 -z'f91f • l'f7 I .• 263 •"l#iSlf •50't 
10 7 S'+ 52.263 O• •00 •5352Jlf8•2 If t 12 I 2 2826't:\l 1' •Z't9'f • 7'f? 1 .1163 •'t~5~1~0lf 

107 SS Sz,z62 O• .no • 53S2J'f8•2 If i 1 21 2 2826'tJ316 •2't9't. 7'f7 I .• 26l •'t~S~ .• ~O~ 
107 56 52.2• 1 O• •00 •SJS23'tA e2 If I 12 • 2 2826'f .,3~6 •Z"l9't • 1i+i 11763 •lfA5':+~~ 0~ 

10 1 s1 s2.2bl O• •00 •SJS23't8•2 't 1t2. 2 2BZ6't.ll,1• •2't91f•1't7 I ,1763 •'tf-5~·~0~ 

107 58 52.262 Oo •00 •5352J't8e2 If 11 2•2 2,2,'t:\3,16 •2't 91ft7'17 1 .1 ~63 ·'f~S~ ·~O':+ 

10 1 59 s21262 O• ·00 •53523 1fA12 'I I I 2 • 2 2826'+ .,3,16 •2'f9't•?'+? 11?63 •'t~S':+•~Q~ 

108 a s2126lf O• • 1'.'10 •5l523't8•2 '+ I 12 • 2 2B26't3J,16 •2't9'tt7't7 11163 ·lf~S.':+ •501f 
I 08 I S2,z63 O• • 00 .. 53s23i+Ae2 If I 12 .1 2 28261f:'t3.16 •2"1 9'tt7'17 J126 J -'f~Si:+•~O~ 

108 2 sz,z112 O• .no •53523'+812 '+ 1 121 2 2826'+33~6 •2 't9't I 7't7 1 1263 •'ffS~·~ O':+ 

I 08 3 521261 O• '00 •S352J't 812 If i 12. 2 2&261f33,16 •2't9't. 7'+1 1 1 z63 •'tl-S~ .·~O':+ 

10• '+ s2, z•'f O• .• 00 •S3523'tB12 If 112 I 2 2826'+.13,16 •Z't9'+•7't7 I 1 763 •'tfS~ ·~O~ 

10 8 S Sz,263 o. •00 •53523'+8•2 If I 12 • 2 2 8 26 " ·' 3 .I 6 •2"19'+17't7 t 1 .?63 •'t"°S':+ 1~(llf 

I oR 6 Sz,262 O• oOO •53523'+812 If J 1 21 2 2826'1:-t31• -21f 91f .;. .. ;. J 1 z 63 -'ff-S~ 1 ~0~ 
108 1 Sz,i6 1 o. •00 ~ ~352J'f812 'f 11 2. 2 2fl26't3316 •2•'•·1•i I • 'ft3 -".lffS't.t ~01:1 

10 8 8 S7126'f O• .. oo •53523 '+8•2 " 11 2. 2 2826't'.'l.16 •2't9't. 71f7 I 1 ,63 ·'t~5~, ~Olf 

1 08 9 Sz,263 O• •00 •53523'18•2 •i 12. 2 28261f33.16 •2't9't 17'17 1.t 163 •'t,.S':11~0':I 

1 08 10 s21262 Oo .no •S3S23'tA•2 If It 2 • 2 28261f.13_,6 •2't9 't. 7't7 J ·' 163 •'tf-5~1~0~ 

10 8 11 52.26 1 O• •00 •53523'tA12 't .I 12 • 2 2826't33.116 •2't9't. ?i+7 . 1•16 3 •'tA51f •~O't 
108 12 521263 O• •00 •S352J 't812 't I 1 2 • 2 2B261f33•6 •Z 't91fi7"17 I• 263 •'tf5~ ;So!t 
108 13 S21262 0 • · •00 •S35231fB•2 't 112 I 2 2826'f-'3.•6 •Z't9't • 71f7 I 1 263 •lf~~~ .1~0~ 

10B 1" sz,z1,2 Oo •00 •53523'+812 If i 12. 2 2B26't3316 .;.214•1t, ii+1 l .t 763 •lf,t.S .':1 •f.O~ 
108 IS 52126"1 Oo .oo •5 3!;23'tBt2 If t 12• 2 28Z6't :13 .• 6 •2't9'tt7't7 I• 163 •'tfioS"l•S O':I 
108 16 521263 O• •00 •53523 1f812 '+ 1 12• 2 2&261.133,6 •2't9't. 71f7 I• 763 •'t~S~ ·~~~ 
I 08 11 5z,z62 O• • 0 0 •5352Jlf8e2 't 11 2' I 2 2826'+ .-\3.6 •Z 't9't 1 7'+7 1•163 •'tf.5':+ •'50lf 
10 8 1A 52126 1 O• •00 •S3S2Jlflh2 't ti 2 I 2 2B26"13J16 -21.19 'f1 71f7 I • '63 -lf~s .. . 1~0,. 

108 t 9 s2.2b1.1 o• •OO •535231fB•2 "'112' 2 2B26lf:13~• -z't9 't 1 71f7 i, i6J •lffS':l.11~ 0':1 

108 20 s2.z•3 O• •no •535231f8•2 If J 12 1 2 z826'f:.3,16 -2 "'''* • 7'f7 I• 263 •'tfo5"1•5of:t 
10 8 21 521262 0• •00 •53523'1812 "I 112. 2 2826't:13 .16 •2't 9'1 •7'+7" I .o 763 •"IAS~ .•'50':1 
I oR 22 I e 't"l2 O• • 00 8J't9't312 •2Jlf I 1 J •57 773:1519 5't QO •Qlftll • t 1226 o I 1 • ?'t7 

p•6J 

I QB 22 l t 't'+2 O• •00 B3 I lf8"1 t0 ·22s I 1 v -5778 312•6 5't00•022 • , I ?6'+ 0 o 0 •iJ 0 

I 08 23 t, "tlfS O• •00 83 ! 1f8 "1 1Q -22s 1 . 9 •5 77831216 S'tOO•o 22 • 1 I26"1 009•J.J9 
1 00 Zif l t't"l"I "' .no 83 t 'tB't, Q •22 51I9 •5 778312•6 5'tOO•o22 • I • 26't 009 1 I 19 

~ 
I 08 ZS I , 'tlf3 O• •OD 83 I lf8't. 0 -22s t 1 9 ·57783 12•6 5't QO •o2; • 1 q •6':1 OQ9•iit 
108 26 I 1 lflfZ O• •O D B3 I 't8't 10 -225 t . 9 -57 78312,6 S'tQ 0 102l • 1 126':1 009•J.J9 
I 08 27 I 1 lf'tS O• •00 BJ l 'tAlf • O •225 1 •9 •57783\2,6 5'tOO•n22 • l •l6~ OO'h !! 9 
108 28 I • 'tlflf O• •00 8.) I 'tA"l •O •22 s I 1 9 • S778Ji2.e6 S't OO •o22 ... . 1. '61f •o••i1v 
I oB 29 I • 'tlf3 O• •00 BJ t lfB'i • O •22s l . 9 ·57 7831216 5'tOO•n22 '" I ' 26~ 009 •I I O 
1 oB Jo I 1 'i"l2 O• •00 BJ l 'tA't 1 0 •225 1I9 ·57783 12.1 6 5'tQO•o2; .. t.• 16'f ooo.jjq 
I QB 3 1 l •'t"l't O• •00 B3 I 't8't 1Q -22s 1 .9 •5 778312 .16 5'tO O•o22 • 1 . 26'+ 009• 1 1 • 
I 08 32 Ii 't~'t O'o •00 B3 I 1f8"11 0 -225 1• ' ·577 8Ji2 .•• 5't00•027 • 1 I 26'+ oo•·il• 
Io• 33 1. 't'tJ O• •00 83 I 't8"11 0 •22s 1 19 -57783 1 2.•• 5't OO •o2? .. , .. 76'f •O'h U O 
I oB 3"1 l t 't"I S O• •00 BJ I "181f, O -225119 •577831216 5'tQ0•022 - 1 . 261f OQ9 1 !J 9 
108 35 111flf't O• •00 83 t 'tB"I • O •225 l 1 9 •S77Bli2~6 5'tOO•o21 .. , . ,, .. ooo 1 119 
io 8 36 I ' 't"l3 O• • 0 0 83 1lf 8't1 Q •225 I 1 9 ·5778312 .•• S'tOO•o22 • 11~6't 009 1 J.. J 9 
1 as 37 I • 'f'+2 O• •00 83 l lfA't • 0 -22s i, 9 •577B3 12•• S'tQO•o27 • 1 I''" OQ9i!J_9 
10 8 38 1 1 lflfS O• ono BJ I 'iA"I 1Q -22s 1 • • ·5778312,, 51f OO • n 27 .. i · l61:+ oa• • J.. A 9 
108 39 , ..... .. Oo •0 0 B 31 '+8'+, a •225 1 •• •57783 12 .•6 5'tQO•o22 ... , • ,,If OQCJ • ! "9 
I QB 'tO I e lflf3 O• •00 83 1"1 8"110 -225 1 . 9 •S 7783J2~6 S't00•02~ .. , • i6ct oa••u 9 
108 '+ I 1 1 'tlf2 Oo •00 83 1'tBlf1 0 •21s 1 19 •57783 1 2.1• 5't 00 •02' - 1 . '6't ~09• _119 
I QB If I 311QR l O• •00 Slf7S36717 •2 1 I 7 •9 - 11i+1•01e'f 168'ftRQA I 1 "129 5?99e&f't7 

AVERAGE G 

1 as "' 1 31. 08 1 O• .no 51f7567 ! t8 •2 i 7 t I 2 •171f8Q83•0 l 6BS1271f 1•392 s29o.,89 
10 B lfl lJ1Q79 O• ~oo S't7567!e8 -2 17t.2 • 17 'f8Q83~0 l685tf7't 1~392 s,, •• ,ev 
I QA If I 351QAI O• •00 5"17567 1 18 •2 17 I• 2 •17't8083~0 1685 •27'1 1 •392 S,99•189 
IDB 'tl 371Q79 Oo • 00 5'+7567118 -217t.2 • J 7't80l.S..O 1685.;1 .. 1 •392 52991 .~89 
108 'fl 391QAt O• •00 5'17567118 -2 17Jt2 •171fl083,10 1685• 17'1 l• 3•1 Sz99 • ,tl9 
I 08 'I I '+ I 1 Q79 0• •00 Slf7567 J 18 -2 11112 •17118011,10 168S tz7'f l .•392 s,, •• _,eo 
I QB If I 't3 i QAQ O• •00 5't7567 I t8 ·21 7 i. z •17't8Qll•O J68Sej7~ J ,1391 szvo. ,ti9 
1ne 'tl 1ts.aR2 O• •no S't75&7J18 -2 11112 • I 71f9Q83• 0 1685127"1 1•3'' 5,99.,99 
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TABLE XVII.- LM PARAMETERS - UN DOCKING ANO SEPARATION TO LM LANDING - Continued 

(d) Inertial sel enocentric Cartesian coordinates (AGS navigated position and velocity) 
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1nlf 21 361735 
IO'f 27 361879 

ln'f 27 361879 
In'* 28 361878 
10'* 29 361877 
10'1 30 3618RO 
IO'I 3 1 361879 
1nlf 32 361878 
I O'f 33 361877 
10'1 3'1 3618Ao 
10'1 35 l61879 
lO'I 36 361878 
IO'I 37 3618~0 
10'* 3a 3611:\79 
10'1 39 361878 
10'1 lfO 36e877 
10'1 '11 36•8BO 
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toat lf'I :u1877 
10-. -.s :u.0eo 
ln'f at6 361879 
ID'* "17 J61878 
10"1 lf8 361877 
IO'f lf9 3618qo 
IO'f Sn 361879 
IO'I S I 36e87A 
lQ"I 52 361877 
10"1 53 36 1 879 
lO 'f S't 361878 
tolf 55 3618?1 

10'1 56 361877 
10'1 57 361879 
10'1 SB 361878 
10"1 59 361877 
105 n J~11B76 

10 5 1 361879 
ins 2 361878 
105 3 361877 
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105 s 361879 
10 s 6 361878 
10 5 7 .'.\61877 
105 B 361879 
10s 9 361878 
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10 5 11 361877 
10s 12 36,879 
10s 13 361878 
10 5 1tt 361877 
105 15 J61871! 
toS 16 36•879 
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105 JR 361877 
IO S 19 361876 
105 2n J61tt79 
105 21 361878 
10s 22 .16•877 
10 s 23 361876 
to5 2tt 361878 
10 5 2s 361877 
10s 26 361877 
10s 21 361876 
10s 20 361e1s 
toS 29 361877 
10s lo 361876 
105 31 361879 
105 32 36,a?a 
10 5 33 361877 
10 5 3"1 361876 
105 35 361879 
105 36 361878 
10s 37 361877 
!OS JR 361876 
IQS 39 361878 
10 5 "In 361877 
IDS 'fl 361877 
10 s "12 361876 
10s "13 361010 
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O' 
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TABLE XVII. - LM PARAMETERS - UNDOCKING AND SEPARATION TO LM LANDING - Continued 

(e) Rotational sel enograph ic parameters 

~llPH' ACE 
RANGE 
Tn I S 

I F'f.,T I 

1n36"177"1• 
I n351425'11 
I ('I 'llf:\ 7 33 1 

I n .133211 t 
I nJ'.\,1458 1 

I nJJ,"ISR 1 
IO f'.11&3 161 
969926At 
93A I 3 t 4 • 
91]67'tS9• 
R?427251 
8422 10 2• 
e1nn.q6• 
777AZ83• 
745St23• 
7 I 3 1t61 1 

6'1Q6"12 I I 

64An930• 
,, 1 5"1727 • 
5R278it31 
ssonJ17• 
5 172188• 
AIR't3S001 
"!Ci 1 lf297 I 

'f l8 462A• 
JAC,45'121 
35 211n9 1 • 
31,,327• 
2Rb2308• 
215 .'.H09J • 
219~'7351 
!A6f'JQ61 

mma: 
87"1381f I 

51f 3769 I 

11 ss2A • 
I 2t:l3Q3 • 
4529b8t 
?A12621 

"111161 
I ~1108951 
1 769/i!; 1 . 
'"97903• 
'"125591 I 

~75,66"11 

.Jf"l79o80• 
:llfO'fAQ2 t 
J72 1'789t 
ai,,51fn 12 1 
.. 377"1"14 I 

ai1nno59• 
St:ti'IR36• 
S3'tz?SS 1 

Sliib2800• 
59A 1911Q• 
6ln~'2s• 
66175871 
69341'1'4"1 • 
72495941 
7r,,4,1f 238 I 
7R77983• 
8 19 nA4Q1 
ac;n2eaB1 
R.cl t 39 t 0 • 
9 121.i 152. 
94335561 
97"12 I lf2 I 

tnn4993!• 
IQ35119"151 
1 [1611321 1 . 
1 o9~i1nss • 
117.73607• 
\!577797• 
lt AR 1 J57• 
12t84J21 • 
1 2486723• 
127811603• 
1 3oeq9921 
1339n9JO• 
1369!1.f57• 
IJC,911112• 
' "' ,9 ! "1371 
I aic;91'197 I• 
l'fR9".12S71 
t-'494.cln96• 

1"1948Q96t 
f at95An67• 
1 at11AA970 t 

POLAR COORDINAT£5 
POStTJON 

ALTITllOE 
VECTOR VELOCITY VEcTDR 

AAOVE LS LATTTUO( 
I F'Ef.T I I OF.GI 

L ONG,1 TU or. 
(D EG I 

,LJGHT•PATH 
V[LOctTY ANr.LE AZtMUTH 
(FTiSEC) (O rGI fo EG I 

UNDOCKtNG ANO SEPARATION 

J9't 20216 • 12,5A20 
lq3919•2 - 1,~59'+1 
l q36351A ·12~6062 
19 3352•'1 - 1 ,16181 
193332.2 •1?1619 1 

ABtnOOO 
8718923 
871?81f6 
87.b769 
8716692 

5'1'1I•l1 O 
Slf'I I 1569 
5'11t t • A27 
S'l'12en86 
5'1'12 •I O'f 

CnAST TO CSM CIR CULARl?ATtON 

19333212 
t 8"181f? I 8 
I 76't 13 1 2 
16eoss.n 
!59799.13 
15167216 
143700•8 
! 3S9Q916 
12837't • 2 
1209b9 .• lf 
I 1JA691 'I 
I07Q't 7t'I 
I0052611f 

9c+32?1A 
88"17215 
B29A0•2 
7786914 
731~71't 
6ABbO'I 
6'199213 
6 15b? •I 
5859613 
56Q9Qt0 
5'1QS71Q 
s2sn"f•O 
5 J "136 .6 
5QASR15 
5077116 
51176. 2 

. 5207019 
531f52tA 
553 1712 
5765715 
6Q4b518 
6373215 
67'1"16. 3 
7 t 591.f, A 
76t63t7 
81137 • 3 
86"!99 1 I 
9223017 
9831J1n 

I 0'17 25 1 It 
II l "lifb, 6 
!I 81f5"1 .... 
1 2572513 
133?.35.7 
11fo96o•9 
1'+887518 
t 5695't17 
I bS l 72 •I 
1135[1 I .... 
I A! 9 16 •S 
I 9oJ9 t 1 I 
J98R9R17 
207'1I31 2 
21 S9ti8 •if 
22'135817 
23273816 
2'*1023•2 
2't91RA1[1 
2572[1911.f 
265n63.7 
2727;iA,5 
28018213 
?A7't(l316 
29'tJ721"1 
Jntob91"1 
JO?lf76•0 
313571ft8 
3193"1912 
32"17AJeB 
32986319 
33457519 
33B9n?,6 
Jlf28'171S 
3't638S1 I 
349511•5 
3522 1 81"1 
35'ttt98,7 
35"1889,8 

35'188918 
351f9SS16 
35SQ11t1Q 

.. , 2 ~ 6 t 9 t 

. , ,·,9601 
- 1 3~2620 
00 1315,37 
-1J.17'127 
• 13 •91 q I 
'"I if .• 05 t "I 
.. j "f .1 L'BA 
•!'I 1 I A05 
• t"f-1762 
·1"1•1'53 
.. i '+ .• 0279 
•tl.1BR39 
- j3.6935 
-1 3 .• '15 71.f 
•pt17~0 

·12 _,ei:;o3 
.. i 2. '+1113 
- 1 2 .'0102 
- 119 6 185 
• i I• 1277 
· 1n 15996 
·10•0J6Q 

-9t'f)9Q 
•A 1 81 Q? 
•A.1 153'1 
-7~'1693 
-6.761n 
- 6 .10.109 
- ~.12816 

·4~5157 
• 317)59 
-2• 9"1'18 
""2 • I "15 t 
• 1 13)95 

- .15107 
.. • ??8? 

1 .• oes9 
I, BRAS 
21683A 
3 .1 lf69 2 
"'I 21f23 
i:;. 0007 
51742n 
614639 
7 .ti 6'+ I 
7.t 8'107 
R.1 491 5 
9 .• I 1 lfc; 

_ 9 .• 7n8n 
10 ~2102 
I n .1 7995 
I I 1 29'f'f 
I I, 7535 
12 .• t 756 
12.1 5595 
l?.••n'+3 
P .•2o9o 
I 3.t 'f73 I 
1 3~'1959 

! 3.• 8771 
I 'f.t 0 J 63 
I 4.1 l 1 33 
i If oJ t,83 
I If ti A 13 
, ... . 1 l 526 
I "I .1 0827 
I 3 • 97 I 9 
l l,8209 
13.16306 
1 3.• "lo 17 
t l • 1 352 
I 2 ,•8l2 I 
12,4935 
I 2.• I 2rl6 
It• 7 1 lfA 
I I .t 277 3 
1 n.• e,,,,,. 
I n.1l1 27 

9.e 7A86 
916Alf3 

9 16Alf3 
9,6662 
916~00 

A7e6692 
8"1. 'f 279 
8 t .1 1689 
?7~A•3t 
?'t I 60 I If 
71. '91f9 
67~9750 
6"11 6"129 
6 1 1 lOO I 
57 _,91f82 
Slf 1 sB8e 
SJ•>23S 
If? I 851.Jn 
"f4 ~ "1819 
•1oJ089 
37•7366 
3"ft3663 
3019996 
27 1 6377 
21f. 2819 
20• 933["1 
171 S921 
I If. 2598 
1019368 

7 .• lt23S 
If• 320 I 
I 1 o26A 

•.2•2565 
.. 5.5298 

-9,7935 
• 12. oatBo 
-1512937 
-1e1s312 
-2117612 
-2'1. 981.fl,f 
-2e.,au 
•31t'l l 3S 
•31.f I 6210 
•J7182'tlf 
·"I I 1 0259 
•'+"I I 22"f9 
.. ,,., .. "f226 
-sn.11 19 R 
-5J,f'l7a 
•57.n l"l 8 
·6n•2137 
·63. 41 "12 
•6be6t65 
-6918208 
•?3.102'2 
•7612358 
-79t'flf64 
•8216588 
•851R72tt 
•8910875 
-92.1 302• 
•9515181 
•91117325 

- ·101191fS3 
•105• 155• 
·ioe:1J626 
.. i 11.t 5653 
• 1IIf1 762A 
-1 171 95'+2 
· 121ttl8S 
• t 2"1, 31 lfB 
-1271"1823 
• t 30• 61fO 1 
·13317875 
• ) 36•9237 
•!lfo•Olf83 
·11t3t1607 
.. t '16 • 2•as 
• l lf9. 31f75 
•I 52 1 'f2 I 'f 
•1SS1"1822 
• 1S815299 
• 16 1 I56"17 
•16'1•5869 
·16?1~969 
•t6Bt177S 

Slflf2 •I Q'f 
S'f'l9 1 AS2 
5457,512 
5"165. 23• 
Slf72~8JQ 
5'180.•321 
51f87.687 
Slf''+• •o5 
5So 1 ~9So 
ssae, 799 
s51s,. ... 2e 
ss21,. Rt If 
5527 .• 931.J 
55331765 
5539.•?IH 
551flf1 '179 
55'191321 
5553 ~ 791f 
5557'8AI 
556 1 •5116 
556'1,836 
5567.1673 
ss7o•o7o 
5572,0 16 
55731502 
S57at~S2'f 
SS7S~n7s 
SS7SoJS5 
557"11763 

55731900 
5572·~?1 

ss?a.100 
5568.1535 
SS65.8q6 

SS62172'f 
5559 • . 180 
555~~22• 
5550181'.18 
55'161 I 71 
55'+1•(199 
5535 .1 1t89 
ss29~96J 
5523,1 9at I 
5517,b"IS 
551t~n9B 

550't.32J 
5"!97131tQ 
51.f901 177 
51.f82,RS6 
S475,•'lo2 
54671A37 
S't60•tA7 
5"152.1"176 
Slf'f"f, 7 26 
Slfl61962 
S"f2•.•207 
5'12t~'tAl 
Slf I J,A 1 't 
S•o•• 221 
53981726 
539 1 1350 
5J81f~ I I 'I 
S377•n37 
53701 1.l• 
SJ6J~"IJ9 
5JS6,9S't 
SJSQ~703 

53'1't~7QO 

SllB.1962 
53l3•SQS 
5328 • .,If I 
5l23•"18S 
Sll8191f9 
SJ I "I 1 7'1't 
53 10.088 1 
53071:\70 
530'h2 19 
530l•At36 
52•• .1029 
s2•11003 
s2•6.1i5S 

CsM CtRCUL 4 Rtz•r10N 

• 16fh 1775 
- 11ie,2771t 
•16813669 

52961655 
5296~597 
529615"15 

• p lt92 
• 111f 9 2 
"I• •92 
- , • lf92 
• 1. '192 

• 1 .• '*'2 
..... "183 
-1 • lf7Q 
" I • •52 
.. , , 430 
• 1 .1 "fQ3 
- 1.• 37 2 
·1·337 
" I." 297 
• 1 , 25'+ 
- 1 .. 206 
• 1 •I Sit 
"l.•099 
• 1 ,0"1 1 

.. ,979 

- f 91 If 
.. I 81f6 

- ~ 775 
-·102 
-~626 
-.s.9 
" .•. 70 
- .. 389 
•,Jo? 

-.· 22s 
•.tlf I 
-,os7 

:Hr 
• t 95 
. • 278 
• 361 
.t'+'+2 
, s21 
, 600 
.1 6 76 
• 750 
:82 1 
,eta 
.•s6 

I 1 020 
1~079 
1. 136 
I, t 89 
I .• 238 
I • 283 
I• 32"1 
I .• 36 t 
1~391f 
1. 1t22 
I~ If '16 
1.t at65 
I • l.f8Q 
I ,1.f9o 
I • lt96 
I .• '197 
I~ lf93 
I • lt85 
I.• .. , 3 
I ~ l.f56 
I.• 431.f 
"lfQ9 
I• 379 
1,. 31f5 
i.- 307 
I • 265 
I.• 220 
I~ I 7 I 
1.-119 
I .t QbJ 
I• 005 

I 9'flf 
,979 
• 8 t 3 
• 71.f"I 
.' 67 3 
•600 
.• 526 

'•So 
o37 2 
,357 

•961585 
.. ,, I 56 1 
•9615J8 
•96 151 't 
•96,SJ3 

-96.SJ3 
•951799 
•95 tQ61f 
•9'f • 309 
-931537 
"920751 
"*911 952 
-9 1 1 I '+5 
•901ll1 
•&9•515 
•881698 
•871883 
•e7•o7s 

. •86;275 
•851487 
•A"I • 71 S 
•eJ-960 

•83•225 
-92•5 t '+ 
•811829 
•81t172 
•ea15't5 
•791952 
-79,392 
•78e87Q 
-181385 
•1719i+o 
•7?1535 
-11.112 
•761852 
-761576 -1•. J"llf 
•?61J56 
•76•013 
•75 I 916 
•75. 86.lf 
•751856 
•75 I 891f 
-75,977 
•76 • I Olf 
·76,z15 
•76. •89 
•7617'15 
•1? 1 Olf3 
•7? 1 381 
•771759 
-1e. 11s 
•78,627 
•79' I I 5 
· 1•1637 
-soq91 
•8Q177S 
•8 J "388 
"02•027 
•821690 
•83.376 
•s'f. oB 1 
•a.If. Solf 
•8515'+ 1 
•861292 
•e7.oS3 
-871821 
•88 159.lf 
•s9 1 37 I 
•9Qt 1 lf7 
•9Q1920 
•9 t • 689 
•9z 1lfS1 
•931 201f 
•93 I 91f't 
•9"1t6 71 
-95.382 
•961Q75 
·•6. 71f9 
•97 1 lfQ I 
•981030 
•981635 
-•••2 1 3 
•991765 

·1001287 
•to01J85 

,357 •lo01l85 
~355 •toO•lf02 
.352 ·100•'+17 

RADIAL 
Vf'LOCfTY 
(.nHPON[NT 
r rTiSE:C I 

•J'tl'7JS 
• 1"f I •703 
• 1 If I iA9 1 
• 1"II •678 
-1"f1'677 

- :i"ltt677 
• J"ll'065 
•11.fo•OD 
•t.38 1 !'.22 
-136•~92 
-13'+•226 
• 131t't30 
•°12B•ZOA 
.. j 2'1 ·~6· 
• J 2n•S23 
-116 1 080 
·I 1I•253 
•ln6 1 QS#i 
·iaa•sas 

-9"!•617 
•AR 1 "I I 0 
-el' •a,. 
•75• r20 
•6A 1 08 1 
-60 • 81 l".I 
•53 1 .lJO 
•1tS1668 
•J7•85o 
• 29 1 90 I 
•21 1 A't9 
• t l • 721 

• 5•5'16 

I~ :!~= 
18 1983 
27•067 
l5•059 
1t2••lo 
so• •s" 
58•!05 
6S1SS7 
? 2 I 685 
791g66 
86. 1 77 
92 11f97 
98 I 9'0"1 

I O"f 1 181 
IQ9t~QR 

Ll"''~t71 
I 19 1 055 
i 23. 2"15 
1 27•032 
I 311 1 "IQ"I 
I 33. 3Sat 
tlS•A75 
tl7t962 
139 • b 11 
I 'to 11121 
J It I' ~91 
1'fI•923 
I 'I I 1 A 19 
I'+ I 1 z83 
i "IQ. 321 
j3819'fo 
137'11.f• 
l3'1195o 
J 32• :.60 
1291389 
126 •oats 
i 22. j-.9 
11 R • .'.'06 
J 1l'934 
I Q9 1 :)lf6 
f O'f • JS9 
981988 
9.11450 
871 66 t 
81'Al7 
75. j98 
6A1t60 
62 • 31fn 
55•!'58 
l,f8. 6.l 1 
411!; 78 
llf. 417 
31 • n21 

33•021 
l2•781 
32•565 

T AN~ENT I AL Al T 
VELOctTY ienvF 
cOM~ONfNT • Mi R 
fFT/§EC) f~ Ml! 

aL T 
ABOVE 
•L• 

''£ETl 

~"l'1""lf 3j., 0 ~ 1495921 
~'t)9•723 )j1 15A j89Jn91 
c;"ll'·9~2 Ji 1 11n 149016• 
!'1"1"10~7'1 1 3 t •n6.'.' 11A71f21 
!'1'+'+0•2~9 li•nA0 jlA7?2• 

11;1.f'tQ. 2!'19 
§q~&·oz• 
S'IS5,7?5 
5q~3.q83 
Slf71.tl25 
Sl.f78•A77 
SlfA6 • I I 3 
5At93,•'+o9 

"'5oa·~"D 
SSQ7•ttAI 
!'5 I'+ .• 2n6 
!'15,Q .•1193 
~5;6.9j6 
S5 .'\2.1AS2 
~S]B•':t?9 
5S':tl•7!1t 
SS!f81?16 

5553•2A6 
COSS 7 • lt61t 
SSbJ.t231f 
5511'1• .. ?9 
5567·1+~6 
SSA9191t1 
Ss7t••Js 
55?3 .•~~· 
5571f ,!;p? 
~S?S•n72 
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ul) •ti l • Z 
u..J • i:" l • t 

Liu• tl( • l 
lJU 

0 
uc'. • l 

1..Ll •it • l 
l•V • trt • l 

"'u. '' • l LIL.• ut •? 
i...lJ • 'd l • Z 
Ul.JO 'f I • Z 
..,J • h I • Z 

" i...u • iJ I • Z 
L.U • tf • l 

UL;• '1 • 1 
1..t.l•h •l' 
i..U • l • Z 
vu• G., •I 

L.L•f1':J ol 

ulJ "''':i •I 
L..C •hi;, • l 
i..G • t ':i •I 
l..U"lJ':i •[ 

uL • t. ti •I 
GG • 911 •I 

i...0. ht> • ! 
GU• l to •I 
uU • u tr •I 
uLi • Rl •I 

uU • '>'l • l 
LU• ti( •I 
LU 

0 
Z l • l 

t.J. L:l • , 

1.G • t:1£ •I 

LiJ"'i' •I 
uo. he'. • [ 
t.U•lc:'. ol 

i...u • ..it •I 
vCI • g I o I 

I.Ju• 91 •I 
L.u •tr I • l 

vu• z 1 • 1 
vu 

0 
0 I •I 

uu • l:l •I 
UU "'I •I 
LJ •tr •I 
Loll• l •I 
uO • U'f • 0 
vU • dS • 0 
ulJ • 9S • U 

GU• h':i • 0 
uJ • t ~ • (1 

inJ • J'.J • 0 

uo•ah 
ull • Yh • iJ 
GO• ht. • U 

rJU • Zt. • 0 
UO•Uh •U 

UJ • d( • 0 
UJ • 9l • 0 

uO •ht • 0 

lJU 
0 

l ( • tJ 

uO • Ol • D 
00. t:ll • 0 
uo • 9l •a 

LiJ • ..,, 

GJ•til 
i...O • Z l • O 

uJ• i..ll q; 
[,J. ij l 

uO • '11 
UO • h I • U 

uU • l I • O 
UO oiJ I •O 
uO • iJ !O 
(HJ•'f •O 
(J(J. h • [I 

,·.n' r ·'' 
UJ • • o 

00•-•Ll 

lJ~. 1 -• lJ 

LS• t ... • U 

.n 
•O 
•O 
•O 
• 0 

\)3S"HJHl 

NU I J. I N9 I 

~dll WO~.J 

3;..11 

t ufl 
0 
'if hh tJU 1 

uur1 •fl h" bo I 

lbP •I l 
U t:D • f.,i 
b ,o. { l 
I aU • ~l 
bLO • l (, 

I .,fJ •It 
6Lf1 • b I 
I uO • lJ 

ht. uO 1 
,,n uU I 
trh uU I 

"u I 
h 1, uU 1 

h ti "OU I 
hh tJLl I 
ti ti &Ll I 

fJdi1 •'JI h h uU I 

t uU • l I uU 1 
LuO • 1 I 
lb{). 1, 

vuCJ•L 
6tfl. ':> 
JuQ•£ 

6tl'. 1 

n h uU I 
1.t, uU 1 

t1 h bO I 
ti 1, tJU I 
n f. t;1U I 

"O I 
ivr•t.'J lh bu1 
6t0 ° L':i l h uU 1 
l ttC! • ~; '::! l h b'u I 

U1;f' • (':J ( t. 'ti(; I 
l uC·. 1 'J ( ,, uU I 

Uufi
0

6h fh tiU! 
(,bf•/ 1, ( h tJU I 

Co uf1 • <;11 (tr b'U I 

l uO' ( h ( h uO I 
Ub'(l•l1i [h uLl\ 

b tf· •bi: ( t. uu I 

l ii[•• L l ( h t;sU I 
6LO•St U: tfUI 
l tj[ • \;£ (t, t1U I 

6 L Ii• I l ( h 1;1U I 

I uO • bt' [ +, 11U I 

uu(l • t. l l tr 1;1U 1 
luD•~.t Ch 1;1Ul 
0 ,,o • l l ( +, tJU I 
'tic. I Z ( t, iju I 
LlgC!•t.I U, 'dUI 

6LO•ll (tr t;1UI 

I t10 • ~ l t t. 1;10 I 

bLfl • l \ ( h tiU I 

I 1i0 •I l ( h 1;10 I 
btO•o (h 11UI 

I 11G • L l t. ttU 1 
(" au I 
f n t:1U I 
th gUt 

UuO • ':i 
1 uo • l 
OuC •I 
Z1:1D•b';J ,., aut 
0 gQ' LS th tfO I 

tgo•ss z1-r tiOl 
OuO•(':i ti• 'tlUI 
b L[ •I<;, l h uU 1 
l 110 • btr l h t1U I 

b LO. tn 'h aD I 
luD•sn Zh t;1UI 

6£0 • t t. l h gU I 

I t10 •I ti z h 90 I 
Uu0•6( Zh t:1Ul 

tu0•£( th &Ul 
UuC•S( th ijUI 
ZuO•(( Zh BUI 

UuO•lt Zh 1.101 
6LD•bl Ztr tiUI 

I aO • Ll lh ttO ! 

lun•Lt Zh ttUI 

6t0•Sl Zh 001 
I uO • ( Z l h ijU I 

6tD•lt th tiUI 

lu0"61 Gt. sOI 
G aO •LI Z ti BU I 
I vD. <j [ l h uO I 

O tJO • £ l l h ~u I 
l uC •I I Z h 11U I 
UuO • b l h 1;1U I 
6£0•£ Zh t:1UI 
UtJD•"l Gh BUI 

~ 1.f! • r l 11 ijU I 

luC•I lh oOI 

I 110 •I l h uU I 

UuG"bS lh &UI 

6LS"l':i lh 'dUI 
luS ... iS lh aOt 

6t~•i:5 lti 9UI 

bLS"t":i lh 'dUI 

I t1fl • (S I h 1JU 1 
Ut1n •I ';;i In ULI I 

Zt10•6n It. t;10I 

Dt:10 ° l 1t In t:1U 1 

t S • H • H l 
3wl1 

U3Sd'11] 
ON110t1~ 



, • 

l' 

) 

GROUNO 
E L AP~EO 

TIME 
f Ii• H • S) 

108 1.114 37eQAQ 
108 'f"t 3q.01t1 
I OB 'f'I 'I 1 tQ79 

IQA l.l'f l.IJtQAI 
1oe l!'I "S•U79 
108 'f'I ll7oQAt 
IOI' ipj '1'1.Q79 

108 'tlf c;l•OAo 
108 'l't c:,3,079 
100 'l'f ~s.oAo 
JOA "l't S7tQA2 
108 't't 59tQ8Q 

IDB l!S l•QA! 
1oe 'tS J•oAo 
toe 11~ s.aet 
108 '45 7tQ79 

! QB 'IS CiltQAI 
JnB I.IS l ·l •Q79 

IQB I.IS I J•OF'I 
IOA 'tC:. I S1Q7'l 

toR I.IS l 7•QRn 

toA 'tS 19•Qll2 
JQB 'fS 2l•OAQ 
IOR I.IS 23tQA2 

18: ~ ~ H:8:? 
!QA I.IS 79,Q79 
IOA '45 3J 1QAJ 
toB 'tS 331079 
108 'iS 3StQAJ 

toA 'IS 37eQ79 
108 I.IS 3CileQAQ 

J OA '15 'l1eOA2 
t nA 1.1; 1.13, a.Rn 
loA I.IS '15,0P:2 
JOA 'tS 'IJeQAO 

toe 1.1s " 1hoA1 
1 oA '+5 s 1. o~o 
JOB llS SJ1QA1 
toe 'IS ss.o?Y 
loB 'tS 571QA I 
108 I.IS 5'9,Q79 

1 QA 1.16 
I QB 1.16 
1 ae 1.16 
I QB 1.16 
I QB '16 
I QB 't6 
I 08 "f6 
1 oe 'f6 
I of.I '16 

I •QA I 
)tQ79 
51080 
7,002 
9.oAo 

I I 1 QA2 
l3•Q8n 
15 •QA l 
171079 

JQB '+6 191QAI 
108 1.16 2 1 . 079 
toe 1.16 23.oe 1 
1 oe 
1oe 

't6 2StQ79 
'lb 21 •oAo 

I oB '16 

: s: ~: 
l Q8 '16 
l oB '16 
I oB '16 
I QA '16 

l OE' 't6 
l oB '16 
l 08 't6 
108 't6 
108 't6 
I oB '16 

29·082 

3 1 •0 8 0 
3JtQA2 
JS• OAIJ 
37tQ81 
39tQAO 
'+I• O~ I 
l.!3. 079 
'+S. 08 1 
'+7. 079 
'+9 •QA I 
St• 079 
53tQAQ 

1oe 
1 oe 
1oe 
1oe 
1oe 
1oe 
1 oe 
1o e 
1oe 
I oA 
I oA 
1oe 
10• 
10• 
I os 
108 
I 08 

'+6 ss.oe2 
'+6 s1.0Ao 
'16 59 • oP 1 
'17 I• QFIQ 
'17 J • QFI I 
'+7 StQ79 

'+1 7 •QA I 
'17 9eQ79 
'17 I t-OAI 
'+7 13•079 
'17 15 • QP.(1 
'17 I 7 • oFI 2 ., I 9 • QAIJ 

2 I • QA2 
23.oPo 
2S•OP! 
21.079 
29eQ8 1 
3 t I Q79 
33 1 QA I 
3S1Q79 
371080 
39.Q79 
'+ 11 oAo 
'+3 • QR2 
'+s • oAo 

., ., 
•7 
•7 

I oA '17 
I QB '+7 
I oA '17 
I oA '17 
1 oB l.!7 
I oA '+ 7 
I oB '17 
I oA '+7 
I oA '17 

TtME 
F°ROM OPS 
1GNJTtON 
IHlN 1SfCI 

2 I 36 100 
2• 38.QQ 
2 • 'lo 1 on 
2 I '12 I 00 

2• ""•on 
2 • "b. on 
2 • '+A 1 on 
2 I so. 00 

2• 52•00 
2 • S'I eOO 
21 S6100 
21 se.oo 
2 I 6(11 00 
31 2100 
3 1· "•on 
31 6.on 
31 8100 
3 1 1 o •on 
l • I 2 •00 
3 • 1111 on 
3 • 16 •on 
3. 18. 00 
3. 20 •00 
31 2 2100 

t ~tRS 
3, 2810 0 
3 1 10 .on 
3 I 32 100 
3 • 3'+ 1 on 

31 36·00 
31 18100 

3 1 '+o. oo 
3 1 '+ 2. on 
3 I 't'l 1 QI) 

3. '+ti. 00 
3 • '+8 1 on 
3• so.co 
3 1 s21 oo 
3 1 S'i 100 
3• S6100 
31 5e,oo 

3' 60 101) 
'I. 2 100 "I 'I. 00 
'I' 6 I 00 
'I. 8 I Q(l 

'+• I O•OIJ 
'I• I 2 • OCI 
'f I I 'I 1QQ 
'I• I 6, 00 

'I• I 8 •DO 
'I. 20. 00 

". 22. on 
'I• 2'+•0f'J 
't 1 2b •DO 

't. 2 8 • 00 

't • Jo 1 no 
"'. 32. 00 
". 3"1100 
't. 36. QI) 

'11 38. 00 
'I• 'tO 1 00 
'I• 't2 I 00 
.lj I "'It 00 
'I• '16. 00 

'I• '+8 •on 
'I• so. 00 
"I 1 S2 • O!'l 

'I• 5'11 00 
"I 1 56. or, 

"' ;a• oo 
'I• 60. 00 
s. 2•00 
s • 't •on 
S 1 b • OIJ 
51 e.oo 
S 1 IO• 00 
S• I 2 1 01) 
S• l'hO'J 
s I 16 I 00 
s • 1 e. on 
s. 201 QI) 
51 22•00 
5 • 2"1 • O'J 
51 26.oo 
s. 20.no 
51 30•00 
S• 32•00 
s. J't I 00 
51 36•00 
s. 38 I 00 
s I '10. 00 

s I " 2 • 00 
5 I ... , ... 01) 

c;UR' AC!". 
R ,&NGE 
TO LS 

I F'F.:P:T I 

R2A9 I 9 1 
A1n'4A71 
A 1 2n9tu 
A(l] 7'16. 
79t;'IJ~. 

78717?• 
77R9't 7 • 
771''7601 
7626191 
75'+S 1 9 I 
7'tA'l6 ! 1 
7 lR'l"IS 1 
73Cl't7 I I 

721539• 
71 '+I.SO• 
706A02• 
6'ilR997t 
"'91 7j I • 

6A'.\t; 1 I• 
l!i?~R 3J • 
l.6A 19R 1 
66n6Q61 
l.S3oS6• 

6't!'SSO • 
l.JRriR'- • 
A 1(11-1.St 

,1,?l2A7 1 
,I, I ~lilSQ • 
AnAl.S9t 
6f1 I '+ I I• 

i;lilq 207. 
i;fl7ri't6. 
57 9Q 7lil, 
t, 7 ?.Ot,S 1 

\;6i;A 2b • 
C:,SFIRt.tn • 
55 ! 89At 
«;'lll'il97 t 
S3R I '+'I• 
53 133'1 t 
S2'1S69• 
5 I 7n'l9 • 
C, 1 I 1 7 .l • 
li0'+5'+2• 
'llil7~S51 

't9 ! 't I 3 1 

11A't9 I 3 • 
'17A'+61t 
'+7?.(15'1 • 
t.+6C,693 I 

'159 3 77 I 

'li:i 3 I 06 1 

't'l "'BRO• 
'l'+f"t7on 1 
'I 3'156b' 
'I ?All7A t 

'+2 '"33. 
'I 1<\'136' 
'1 1 n"IQ6 • 
'IO'ISA 2 • 
39R72'1• 
V~?.912• 
lil 71 'IA• 

lR 1 't211 • 
375758• 
)7n 133• 

'\b'IS52 • 
JS9 r12 21 
3s353q, 

1'tA I 03 • 
1'1171 S' 
137375• 
1320821 
32bR3A• 
121 b't I• 

316'19 3 I 

31!l8'9t 
306337• 
301333• 
211"'3Hle 
?.9 I '1711 

'R6613• 
?R I RO't • 
277n"l't • 
272333• 
'6766Rt 
211Jot.!i • 
2t.A'+'9 ! • 
253'977' 
?.'195 1 2. 
'-'tc; 0 911 

2'+n7 32 • 
?.311'+ 1 71 

' -12 151. 
?.279361 

~01 

LUNAR MODULE 
RnTAT JO NAL SELENOGRAP HlC PAAAHETFRS 

POLAR COORDINATES 
POSIT ION vrcTnR V[LOCJTY VEcTOR 

ALT JTUO F: f'LIG HT •P4T H 
ABOVE LS LAT!TlJOE LONGJTUQ[ V[LOcJTY ANGLE AZJHUTH 

(f'E FT I lnE GI IO EGI I FTisrc l lo £G I l oEGI 

'12951•7 
't27A'l 1 S 
'126 1 b • '+ 
't2'1'47 t 7 
1U2?A1 I 
'+2IOA•O 
'+1'937tl 
If 1765 I 6 
'I I S93 1S 
'+I '+?01 8 
'+ 12'+71 6 
't I 07 3 1 9 
'loA991b 
'+012'+ 1 8 
"IO S'f9 1 6 
'+o37'+ .o 
'to I 971 9 
'+002 1 . s 

39All'l t 6 
391.1. 7. 'I 
39'1A9, 9 

3q 3 I 2 • 0 
3'9 J 33. 8 

38955,5 
:'IR77b17 
3859717 

38'118 I" 
J82JA19 
3BnS91J 
37A79,3 

371.9912 
:ns 1819 

373381'1 
37157.7 
J6Q76·8 
3679«;, A 

366 1 "I Ii 
36'13313 
3625116 
3607010 
3seee.1 
35 706 1 1 
3SS2319 
353'+ ·1 Is 
~S 159 • I 
3'f976.s 
3'1793.7 
3'ili I 0 •A 
3'+'1?7. 8 
3'12'+'t. s 
3'1Qblt3 
33A77,A 
3369'+13 
33~>1 0. 't 
33326.6 
33 ! '12 16 

3295816 
J277'1•S 
J2S9Q1S 
32"1n61S 
32222•6 
3203A17 
31AS'l1 7 

3167016 
3 J 't86. 3 
3130 I • A 
J 11 17. 2 
Jo932•2 
3o7'+6 1 9 

)Q56 I. 3 
3037512 
Jo I AA• 'I 
Joont•2 
29R I 3 • 3 
2962510 

29'+36•5 
292'1718 
29oS9 • I 
28R7 013 
286Alt5 
28'192. 9 

28J(l'l•2 
28 11 S .a 
279?.7t5 
277391'1 
27552~ I 
27 )l.5. 0 
27 1 7R1 'I 
26992•5 
268071'+ 
26b2312 
26'1,)9.7 
26257•5 
26o76~J 
2SR9611f 

•C:. .• An38 
•l:i 1 5A'l7 
.. 5,51,57 

•515'167 
·~f527R 
•t. .• Sr.19 I 
-~.'11103 

•5. '17 I 7 
.. i; I '1532 
•C0,1 "13'17 
-5 . If t 6'1 
-s .J9tq 
•S 1 379'1 
•5 .• 36 1 A 
•t,. 3'137 
"'S.325A 

-5• 3080 
•5. 2'10, 

•SA 2725 
•C:. .1 2S't9 
-s,2111.t 
-s~ 2200 
·5.1 2021 
-s .• 1 es5 

=~:1m 
"'5 .• I llfJ 
-5 .. 11 7'1 
-s .. 1006 
•t, • 08'1['1 

... 5 1 QA 7r+ 
•5• 0Sn9 

•S .• OJ't5 
•l:i •O I A I 
•!' • 00 I 11 
•'+! 985R 
.. q. 9f..97 
•'+•9SJA 
•'1•93An 
-'+. 9?.22 
• "I 1 9n6A 
-'+ ·.a~ 1 n 

• 't' 87S5 
•II. Ab02 
- 'l .1 9't'l'9 
•11.A297 
-'+ .1 81 '17 
-'+~79•7 
..... _. 78'1A 

· 't .• 77on 
-'If 755'1 
•lf,1 7'10A 
•'+,• 7263 
.. ... 1119 
.. ... 6977 
'"''1.eAA 35 
-'I .. 6#19'1 
•111 6SS'I 
•If .. 6'11 b 
•'I• 627A 
•'11 61 If I 
-'+ .e6001i 
•'l .• SA7 I 
•'11S7JA 
.. q,. SAQS 
...... 5'17'1 
....... S3'1'1 
·'I• 52111 
•'I .1S!')Ab 
"''I• '+q59 
-'+ .• "IR33 
• "I .• '170A 
• 't 1 'IS8'1 

•'I~ '+'+61 
·'I· 'I ]3'9 

• '11 '111 q 
- '+ .e '+o99 
.. lf .1 39A 1 
•II .• 3R63 
•lj 1 37'17 
-11~3632 

•If• 35 1 A 
-11, 3'105 
·'I.• 329 3 
·"I.- 3 j" e2 
•'+.t307l 

"'"' • 711Alf 
-11 .. 2857 
•ll,1 27S I 
-11 .. 26'16 
• llf 2S'l2 
•If, 2'139 
·'I.• 233 7 
•'1•2237 
• if 1 213A 

•9•32 87 
.. q, 'I 11 7 
•'9 1 't9"13 

•'9, 5 7b5 
•916583 
.. 9' 7 396 
... 9 .• 8206 
... 9 • 90 I I 
•9 I '98 12 

•I0•0609 
• 1oe1'!02 
- 10 ~2 190 
• 10 12975 
"'10•37SS 
• 10 • '153 I 
• 1015303 

-J['ltb070 
• I O• 683'+ 

• I O.t 75'9 3 
• 1O1 8J'IA 
-1a.90911 
• 1O•98'15 
-1 1. osee 

• t1t132A 

:1 1:m; 
"' I I• 35 1 't 
- 11•'1235 
• 1 I :1 '1952 
-1 1 I566'1 

• 1I•1137 2 
• I I .• ?075 
• 1 I• 777!i 
• !I.' A't7o 
- 11. '9160 
- 1I,9A'17 
· 12•0S29 
• 1 2 •I 207 
• 12.- 1880 
•I 2 _. 25't9 
• 12'3213 
•!213873 
-12. '152, 
-12 .·.5 18n 
-p.~827 

- 12 .e11'169 
• 12, 71 QA 

• 12 ~ 771f I 
•!2eA37o 
• J 21A995 
-12~9615 
• 1 J .• 02Jn 
• 1 3_. oB'tl 
.. 13 .•I '+'18 
•J3•20SQ 
- 1 :lt26'1 A 

• 1 3 .' 32'+ I 
· 13.3830 
• t 3 I 'l"I I 'I 
- 13 .1 '1993 
- 11.5568 
•!3.t#il38 
• 13·#170"1 
•IJ1726S 
-13 .• 1822 
• 1318373 
.. t 3. 89 2 t 
-13 I 9'16'1 

- 1 't •0002 
• J't•o53S 
• I'+• I 063 
"" I 'I 1 1 SA7 
.. I 'I 1 2 t 06 
• I "I ·. 262 1 
.. t '11 3131 

- 1'h3635 
• I 'I I .lj 1311 
.. ,,.~'l b32 
- I 't.tS 122 
• !'I. 5608 
• !If. 6089 

.. t " ·' 6S6b 
• 1'1· ? 037 
•t't•7SQ 't 
•1'11796/, 
• 1 't • A'12't 
- 1.lj.1'87b 
· 1'1 19323 
-1~19766 

• 15 I 020'1 
- 1s106J6 
-1s~1061t 
• 1 s I I '187 
• 1s1 I '9os 
• 1 s. 2319 

"17591199 

•238·306 
lf217•l77 
If 19 1t1 't I J 
't 175. If 1 l 
'1 t 5'1 • 377 
'+13J.eJn7 
•112.200 
lfo'111nS6 
lf06'91A77 
'tQ'l8. 661 

"1027 ~ lfOR 
'1006 .• 118 
J9 81fe792 
3963•'+2 8 
39'12 .n26 

J92Q•S87 
3A99 • I o'9 

3877.-593 
JAS6.-n39 
383'1 • '1'16 
J81Z.A15 
37'91. I '+"I 

3769•'133 

m~:m 
370'+•n6o 
36821189 
3660~276 

J6JS,323 

3#116•328 
JS'9'1 _• ?9 t 
3s12.:n1 
~sso_.oA7 

JS27.t919 
3SQS17QB 
l't8Jt'+53 

31f61.• I 5" 
3'1381Al2 
3"1 J 6,'12'1 
3393.990 
3371.512 
33'18_.987 
JJ26."1 17 
3~03•800 

3281.et36 
32SR .• lf25 
32JS,666 
3212 .• 860 
J1'90 .•006 
l l b7~103 

31 'l"I .• t 51 
3 t 21.• I SO 
Jo981n97 
3Q7'1~997 
JoS 1 1R52 

Jo28~667 

~~s:;~i~ 
29S8,1A27 
293S."136 
2911.t 9A7 
2A88.q78 

286'1,q lO 
28'11.283 
2A17•597 
2793~ASn 
2770•0'+1 
27'16. 166 

2722•223 
2698•210 
267"1'130 
26"19e99A 

2A251A2'1 
2bO I•"' I 0 
2S77,35S 
25SJ~Q56 

2528 .1 710 
250'11 l ! 'I 
2'179.860 
2'155.)'16 
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91QAO 

11, oa2 
1 3. oAo 
15.oe2 
11. a Ao 
19 •QB I 
21 • o.qo 
23. oe 1 
251079 
27 •QA I 
291079 
321591 

DEFINITIONS 

TI ME 
FROH OPS 
IGNITIO N 
CHJN,SE:CI 

81 """00 
B' '16 I 00 
8 • 'IB, 00 
81 so.co 
8• 52•00 
a. S'I, on 
81 56100 
8 • liB t 00 
81 60100 
9' 2. 00 
9. 'It 00 
'h 6tOO 
9 t A 100 

9 • IO• OD 
9 •· 12. 00 
9 • I '11 00 
9 • I b • 00 
9. 18 •00 
9t 20t00 
9t 22ton 
9. 2'l tO,, 

9• 26t00 
9t 2e.oo 

9• 3Qt00 
9t 32t00 
9 t 3lf t 00 
9t 36t00 
9t 38•00 
9 • 'lO •00 
9. '12. 00 
91 'i'ltOO 
9 I '46 100 
9 I 'l0 t 00 
9• SQ•OO 
91 S2100 
9 1 S'l t 00 
9t 56100 
91 seioo 
9. 60 t 00 

IO • 2 1 011 
1 Qt .... 00 
101 6100 
I Q1 8 t 00 
IO • IO• 00 

IO• 12 • 00 
IO• l '4 1 00 
I 0 1 16 t 00 
IO • 18 t 00 
10• 20100 
101 22100 
I 01 2'l .OO 
10• 26t00 
tOt 2e100 
IOt 30100 
10• 32100 
IO• 3'l 1 00 
1 ot 36 • oo 
10• 38ton 
I 0 • 'lO•Orl 
10• qz.oo 
I 0 t 'I'! 100 
Io• '16 t 00 
IO t 'l8100 
IOt so.co 
101 52•00 
I 0 • S't • 00 
10• S6•00 
t Ot sa, oa 
IQ• 60100 

1I 1 2 t 00 
1 It 'l • 01'.1 
I I 1 6 •OQ 
I It 8 1 00 
I J • I 0 • 00 
11 • 12 • 00 
1I1 ! 'It 00 
11 t 16' 00 
I I• 18 • 00 
I I 1 20 100 
I I • 22 1 00 
I I• 2'l t 00 
I I• 26 •00 
11 t 28 • 00 
I I• 3 t 1 SI 

LS • LANDING SITE, 

MLR • MEAN LuNAR RADIUS, 

!ilJRf' ACE 
RANGE 
TO LS 

r rErT • 

21' I 3 • 
20'lS71 
197) 71 
! A993t 
I A 2AS • 
I 75fil3 • 
I 69 16 • 
t 61.56. 
11;61 I I 

t '1979 I 

I '1365. 
I 3?67 • 
I 31 AS• 
116 1? 1 
1 206S1 
l!G 28• 
I I 006• 
I OSOO • 
I ".\007 • 

llJS27 • 
90631 
A(, I S 1 

A180• 
77S9 1 

7 353 I 
6959. 
1-580. 
61 t '1. 
SAA I • 
i;s 1 0 • 
s ! 91. 
'IA77 1 

'1575. 
'l286 I 
"ooB 1 

.'.\7'13 I 

iqee, 
31'+6. 
3{1 t 2. 
279 I t 
'SB2 • 
,383 • 
219'11 
'0161 

1 A'l7 • 
16A91 
tSJ91 
!3991 

126'1 • 
ll'llt 
1026• 
920. 
IHI• 
7 30• 
6'16. 
569. 
'499 I 
'I JS i 
37 '11 
37.2. 
276. 

235• 
I q9 i 

I 6 7 • 
t 'In• 
11 7 • .,, 
RI' 
6S• 

S•• . " •2. 
JS• 
l6• 
3". 
JJ. 
JJ. 
J2. 

2•· 
2S• 
2s. 

2•· 
28. 
28• 

LUNAR MODULE 
ROTATIONAL SELENDGRAPHlC PARAMETFRS 

POLAR COORDINATES 
POSITION VECTOR VrLOCJTY VEcTOR 

ALTJTUOE FLIGHT•PATH 
ABOVE LS LATJTUDE LONGf TUoE VELOcJTY ANGLE AZrMUTH 

(FEET! ID EG I (O EG I tFTi src 1 IOEGI (oEGI 

60301 3 
5767.o 
551'I1 2 
527 I• 6 
SQl'i•Q 
'18 I 5 ~ 9 
lf601 .• 7 
lf396 . 5 
'It 99 1 a 
lfO I It 3 
38301A 
365719 
3'192 I 'I 

333316 
J 1e1, 6 

30J5.9 
299612 
2762•7 
263'1.1 9 

25 12. 6 
2 3 95 I 9 

22B'+.- l 
2 177, 'I 
207'11 9 
19761S 
I 882 • 0 
)791. 2 
1101.1 .• 2 
J6 2Qt8 
I S'lld 
I '46'11 A 
t 392. 0 
13 22. 3 
12ss.5 
I I 9 I 1 6 
11 3015 
10 7210 
I 015 1 9 
9b2. 2 
q 1O•8 
81. I 1 S 
A! '11 I 
76816 
72'1t9 

6Pl1Q 
6'l3 I 0 
60"1•6 
568 • J 
SJJ • I 
'lllJ9. 7 
'l6 7 . 6 
lf36 t 9 
'1071 5 
37913 
352. 'I 
316. 7 

l02 1 S 
2 19 1 6 
2se 1 2 
238 I 2 
219. 7 

202•6 
1 e7 • o 
I 7 3, 0 
160. 'I 
I '19 • 3 
I 39 • 8 
l l I• 7 
1 25 • 3 

120• 'l 
I I S• S 
109.6 
I 03 • 8 
9717 
91·7 
BS16 
7915 
7 3, 5 

6' ·'I 
61. 3 
55•2 

"'. 0 
'l2 I 9 
32 •I 

•317,3A 
-3~7220 
-J .1 7203 
-3,7 185 
•3 .•7168 
•3•7 152 
-3:.1iJ6 
-3.1 1 20 
•l.• 71 0 5 
-3,7o9 n 
-3~7o7S 
•l.• 706 t 
•J,170"17 
-J17o33 
-1.1 n20 
-3~7Q07 
-J .16995 
•3,t69AJ 
.. 3, 697 t 
-J.-696" 
_ _, .169"19 

•J.-6939 
-3~6927 

.. 3.6917 
-3 .169Q8 
•J.16A9A 
-3~6889 

.. l.• 6A8 I 
-3~6872 
-3 .• 6861f 
-3, 6956 
• J.68'19 
-J.• 68'l2 
.. 3,.6835 
.. 3 ,.6828 
•J,1 69 22 
-J,69 16 
-J,6S10 
•J,.680'l 
•.'.\,16799 
.. ., .. 6 79'1 
•3:"6789 
.. 3, 6785 
-1·679 1 

.. 3 ·• 677 7 
·3,.6773 
•J .• 6769 
-3:-6766 
.. 3,6763 
-.'\ .• 6760 
.. J,6757 
•.],116755 
-3.6752 
-3·,6750 
•J,67'1A 
•l,• lt7'l6 
.. 3 .. 67'4'1 
•3.1&7 '13 
-3~67'12 
•l.1 67'10 
-3 .. 6739 
·3~6738 
•)16737 
•316737 
-3,6736 
-J:-6735 
-3 .. 6735 
-l.•6735 
... 3.673'1 

-J.6 731f 
-3 ,.&73'1 
•J,1673'1 
·3. 673'1 
.. 3.&733 
... 3~6733 
-3~6733 
-J .. 6733 
•3,16733 
•3.16733 
-3~6733 
·J.-6733 
-3,.6733 
•J,6733 
"J.6733 

•1712569 
-17.261fJ 
• 1? 1,7 1 6 
.. 17,,797 
•17.•2856 
-t7·2921f 
-11.2990 
-17~3055 

.. 17 I 31 18 
-1713180 
-17•32"10 
•t7.-J29A 
.. 17,3355 
• 17 • 3'41 I 
.. 17,31.165 
•t7•lS 17 
• t71 J56A 
• 17 1l&J8 
• )7136 66 
-17137 13 
- 11,3759 

-1713803 
• 17•38'15 
.. 17138B6 
• 17 ~3926 
.. 17.3965 
• 17 1'1 002 
- 1 ?' .•'1038 
-t7~'f072 
-l?•lf l06 
.. , 7 .I '1138 
•J7,11'1J69 
-17·'1 !9 8 
"'I 7 • "1226 
• 17. '125"1 
-t7.•'l280 
•I?, "130'1 
•17t'f328 
• t 7 .1 'l35 I 
-17,'1373 
•17 .• '1 393 
-11 I '1"113 
.. 17, '1'43 i 
-1 7 • lf'+'l9 

.. 17 , '1'165 
- 1? 1 '!'181 
- 1 7. 'l'f95 
•J?t'l509 
-17.-1:4522 
-1 7 I '153'1 
• 17 • 'l5'16 
•t71 'ISS6 
• 1 7 I '1 566 
-17·'1575 
• t 7 ,'1583 
• t 7 1 'IS9o 
.. , , • '1597 

• 17 • '1603 
·17~'16Q9 
-17 .. '16 t '4 
-1?.ll6 1• 
• !71't623 
- J7~'l627 
-1?.'16Jn 
-17·'1632 
• 1 7 • '16JS 
- 17 1'1637 
• J 7 ,t lf638 
- 1 7. '16'10 

'IOS .119't • t 9 .1 372 
3951977 •t91QfS 
]86.798 -tA .• 665 
3771667 •IA~325 
36816 12 - 1e.aoo 
3591631 - 17 .689 
350•7 09 - 17.395 
3'4 1186"1 •t71 0B? 
333,101 ·16~796 
J2'1~'121f -u.s 1 2 
315•838 •U,235 
307•.1&0 -15:0973 
298~982 •J!;.726 
290•697 •tS.11f93 
2s2.so7 - 1s..z11 
27'1•'11 1 •15,o5e 
266,.399 •t'f ,853 
258,-'160 • 11f ,.6't6 
25 Q160'I •llfo'4J'I 
2 '12 1A6I •l'l .•227 
235~,'fO • 1'1 1 035 
227,7'10 - 13.867 
220.Js6 •13.130 
213•088 •tJ,.627 
2os,•01 · 1J,s•2 
t 98.RQO •tJ,-'t66 
191.792 -13,.392 
1B'l188Q -lJ .1316 
j1e~n66 •13•237 
171•351 •lJ.olS I 
i6lf,117"16 •J31Q68 
1se,]10 ·13,oo? 
151 .•90'1 - 121969 
J't5•61f5 •J2,.9'f7 
!39.q97 ·12 .• 9'42 
13 3 .·'160 -12 . .-951 

. 1 21 _.537 -12,97'1 
121,.730 •13·012 
tl6•n'l'I •l3~o69 
110.•'lfil7 ·13· 157 
10S•Oh6 •JJ.-291 

99,1761 •JJ,1'457 
91f,S68 • 131&'10 
e9.lf91 - 1J.82e 

B'l :.sJ8 - t'l.-020 
79~ 711 -11t,221 
75.n1s •t'l•'41f2 
701'155 • tlf~696 

66,1131f •Jlf,995 
6 1,.1s 2 -n;.35 1 
571611 •1s.771t 
53•6!3 •161266 
'19 .-756 ·U.-825 
'16,-oll •17,•'126 
if2•1f35 •IB•Qiflf 
380971 ·18.667 
35•6"16 •19:0298 
J2•'16o - 1 9.91.1 1 
29,. .. t 2 -20, 606 
26•507 •211 29'1 
23 .• 71fO -2 1 ,996 
2 1 tl tl -22172 1 
19 _.1130 •23.- 't5'1 
16.,86 -21t.-1S9 
I If ·. 088 •2'1·836 
l2~o31 -25~J9 'f 
IO•lll •2~,720 
81331 -25.7 0'1 
'~69 1 •2s~ oo1 

v£RTICAL DE SCENT 

• 17 ~ '16'1 I 
• t 7 11f&'l2 
•1711.16'12 
.. , 7 ·• 'l&lf2 
... , 7 ~ 'l61fJ 
• 11 . 'll.'13 
.. , 1, 1.16'13 
.. J7 I '161f3 
.. t7. '16'fJ 
•t 711f6 1U 
.. 1 71 '!&'13 
• 1 7 • 't61f3 
-1 7 I '16'13 
•l7,1'16'tJ 
-11. '16't"I 

5018• -21,882 
.. .. 5'41f • lf0·326 
J.-6&5 •S2•22'+ 
1,,1t10 -6i...So8 
3~231 •6A,82S 
31JS3 •73~886 
3'105 .77',s6S 
3 .• o8l -so, 263 
1.012 •82_.211 
l~067 •83181f Q 
3,o&S ·851106 
3.-o65 •86 .11 o7 
J,066 -·6·•17 
3.-069 •87~613 
3•07S •88.62S 

•?61288 
-76.287 
·161287 
•761286 
-76.28& 
•76.285 
•?61285 
.. ,6, 2e .. 
"'76. 28'4 
-76.283 
.. 76.283 
•?61282 
•761282 
•76 I 28 1 
• 76. 2 81 
•76.2 80 
00 761280 
-76·2•0 
•761281 

:~t: ~=~ 
•76128'4 
•?61285 
•761287 
•761288 
•76129 0 
•76. 291 
-76t293 
•76.29S 
• 16 .2 97 
·161298 
•76.298 
-1&. 299 
•761299 
•?61300 
•76 I 30 l 
-76·JOI 
- 76,Jo2 
•76•302 
•76.3 03 
-76.3 0• 
•761JQS 
-161JQ6 
•761307 

•76 1 JOB 
-161308 
•76 1305 
-161302 
•76.299 
•16.295 
•761291 
•?61286 
• 16. 2e 1 
•76.27 7 
-76.276 
-?61275 
•76• 2?1t 
-76·2 72 
• 7&12?1 
•76. 270 
•76,269 
•7612 75 
•761290 
•76. 312 
•76,JJO 
•76.332 
•76•320 
•7&• JO I 
•76. 271f 

•76.232 
•76 1163 
•761020 
•751833 
•75.6"12 
• 1s.sse 
00 7515 13 
•75•533 
•75 I 61f2 
•751867 
•76t2S O 
•1&129 8 
•Ht•66 .. 
•71fe659 
•7Qt9't2 

RAO I AL 
VELOCITY 
(OHPONENT 
r F-TiSEC I 

.. j l'l • lf.O .I 
• 1 29•Q l3 
·123179 0 
-I 1 e ':,,.3 
-113•905 
· 109 •z7 1 
-iolf•786 
- 1 00• '1,.7 

•96•253 
-•2 1 20'1 
•AA• 30'+ 
•8"1 • s81 
-et• 037 
•77 •llS I 
•?If I 'f07 
- 1p 1 9J 
•68•18• 
•AS1JSZ 
•62. '167 
•59tAA5 
-s ' ·rilf9 
•S'I • se2 
•SZ•l OO 
•S o1 2 03 
• '18. 2 1 '4 
•'16•,95 
•'f'l •'122 
•'12•S8J 
• lfO• 772 
• JB•f86 
-3 7 •tsi 
•J5162J 
-l~•o9o 
.. 32. J.33 
•ll'Z ifZ 
•29 ,q I I 
-28. 63'1 
-27•1fQ9 
•16 •Zif j 
-2s 1 iso 
•2'1 • ·, 5'1 
·21. 215 
•22•301 
-2 11389 

•2 0• lfB I 
• t9•se 2 
• 18 1 7QA 
• 1? 1 A7J 
-i 7•n& s 
- 16 • .1'18 
• 151661 
.. , s. 0 17 
• t '1 • lf02 
•J3•78S 
• 1 l •I 'I'+ 
'"12 I .. 7 J 
.. 1 I•78 { 
.. i I' n 71 
•I 0 •JS I 

•9 •A26 
.. e.at2 

•8 • I SS 
-1 • '115 
•6• A65 
•51tt7 
•5. t 59 
·'l • 388 
.. 3 1 ltl ~ 
•z•A28 

•21 011 
•2 • tl4 1 
•2• A97 
•21997 
•l •C'l 13 
•J1 n29 
•3 1 1133 
•l• n39 
•3 1 Oiflf 
•J •o"l9 
•3• 0Sl 
•1•058 
•3•o•z 
•J•066 
•3 •Q71f 

T•NGENTJAL Ai .T 
V£L0CJTY lel"!vr 
cOti~ONrNT ~ HLR 
lfT/SECI (N M1• 

H2',;5s 
3714.tl? I 
3116• 14§14 
J~&,si• 
3~0·572 
3'U~629 
33'11699 
1z6,,, .. 
3!8,t892 
31I•01.16 
lti3 1 2'+3 '"5 •lf93 
2A7.7to 
280• I 31f 
272•533 
26"11988 
257. 1497 
2~0!06 1 
2't2,69] 
2J511ti2 
1,e."9 

221•103 
21 If ~ n.t.o 

207.-n!O 
2CIO• t 77 
t 9J,t JJ'I 
11'.'6 ,§77 
l79,19 .io 
1? J,3~5 
1A6,1AS7 
I AO•'tBQ 
1Slf,2n9 
1 ~8.-n:to 
I If I ,9~2 
tl5 •9S3 
1 30 10/IS 
1 2'4 •;Al 
1JB,60S 
I 1 J.-038 
1n7·$~7 
tnZ•, 52 

97 •0?2 
9J1911t 
1'6 • A97 

A2·o1o 
71,,,e 
7 2,16~'t 
AB~ j COO 
~3.-7~5 
~9 ,tS'19 
.-s 1 lf'12 
s 1 .. 'l61 
14716;6 
ij3,.9 i 8 
lfQ,t 3'18 
36,971 
3J •+lf3 

:9:~~~ 
z't.-6f7 
121n12 
i 9• lf75 
I 7, !ill I 
j If ~A§9 
i 2• 7l'5 
IO ~ fl68 

'"; o• 
7 ,15 117 
6 •DAit 

If 1 7AO 
J•'tA'I 
2• 2•5 
1•627 
l •I Ii 7 

,1 A75 
,669 
• i:.21 
• '1 1 l 

• 37• 
~ 2 A I 
•zo8 
.. 165 
• 178 
•o71f 

•1 Zl~ 
1 I 9n 
• j 'I• 
• j oe> 
1~7j 

- ·~3~ 
•1nOJ 
... (iJ!; 
•,I 1161' 
~·n9• 
.~jz8 
•• 157 
•• i A~ 
••? ID 
_,,31; 
•12S! 
.... ~"2 
.. • .~o~ 

• 1 1215 
... "l'IS .. I, •• 
•• 38.j 
•1'100 
... •~ I~ 
~1 43 \ 

'!'*'l'I~ 
..., ij6&j 

'!'•lf7A 
-·~92 
'!'I ~oi:. 

- • c;.1111 
-·~JQ 
'!'111;.'lf 
~ ,5s;, 
.. 156.1 
'!'•~ 1 ~ 
··~82 ..... 9, 
-·~on 
'!"• f.O! 
.... ~ 1 z 
.... ~2~ 
•l~l' ...... ~, 

••/l.lfA 

... , ""' 
~ ....... ! 
• t A6IO 
-,~71 
"":.'lo 77 
-·~8j 
•11> A7 
-·~97 -· ~, ... 
~ 1 ? oi 
-1 !De;. 
-: • !o~ 
.,7,~ 

.. •l 1 ': 
-112 n 

··?~ ~ 
• 1 7,c;. 
~ 1 72• 
... '! l~ 
• 1 132 
•• !l':I 
'!'•? lti 
-• z 3? 
- I 7 3• 

·•?JC> 
.. 171fii 
- 171f i 
•1 i'li 
- • !'I~ 
-• 11f!! 
.. • l'lii; 
... I 7'16 
~I ?If? 
• .• 7'111 
.. I 7'1• 
- • 75[, 
.. .. 75 l 
-•?5 1 
-· 753 

ALT 
ABOVE 
ML~ 

f ,[[T I 

j" 'o• 
I 15 7 t 
'n'l • 
61. l. ,.,9. 
2n6 1 -·· -2 i 'I• 

•'I 1 0 1 

-&~q I 

•77 9 I 

•9S2• 
.. j I j ~ • 
•J211. 
• 1 lf29 I 

•is?•• 
• 17 1 If. 
• 18~8 .. 
• i 97S• 
•10981 
•12 I 11 • 

•2326 • 
""?if:\) I 
•15.'.\S1 
•Z63't. 
•21,a. 
•2B j9• 
•z9 n6 I 

•,41A9• 
-~ 01ifil• 
"3 1 '15. 
"H18• 
"32~8· 
•33ss~ 

•:llf j9. 
•3'4~0· 

•3538 .• 
·~S!lf• 
•361f81 
•369 9· 
•37 c+9t 
•l796• 
·~81f2• 
•38AS• 

-~9,,. 

•39" 7 • 
-~on6 • 
"4 0~2~ 

-~o!?• 
-~I I I ' 
•'IH•1• 
-~ J?J• 
•£1203 • 
•CfZJ I• 
•1.12~8· 

"'121'3 • 
-~J n 8 • 
"'+32 I' 
•lj3S2• 
•!ii372. 
•lf39 I I 

·~1t 0 e. 
·~lf,3 1 

•lflf:\7. 
·~'ISQ• 

••at+ I• 
•1_:tlf7Q• 
•lf"l 78. 
•'lltRS• 

•'llf9Qt 
"!4'19S • 
.. ,.sn 1 • 
·~5 06 1 
•'15 J 2• 
-~s J-9. 
•IJ5,s. 
·~SJ 1 • 
•1t5:t 7 1 
• 1f611) . 
-~5119• 
·~s~s· 
•'15A l • 
•146117. 
"'1578. 
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TABLE XVII.- Llt PARAMETERS - UNOOCKING AND SEPARATION TO LM LANDING • Cont1 nued 

(f), Land1ng s1te coord1riates · 

GROUND TI ME X.AXIS LI ANGLE ILANT . IL·(va T inN . To,OcCNTRi( .. r..•-~· 1_1~·"' •i£ ELAPSED ·rROM DPS •LS IN Y•l " RANaE '. . ANILr Al I MUTH ~ANGE ~ANG~ 
T 1 ME IGNITION ANGLE PLANE TO ~s 'ROM L;! rROH LS UTr. TD L• 

l.H• MtS) fMfN1-!!t l !DUI IDl·i-1· · fN .'M II . 1'0111 . · tDUI ""'rr i IN "" 
UNDoC KI NG AND SlP.ARAT j ON 

) Io• 27 3Qt737 O• •OD 3711'10 s•. '+62 JSOS1&1ll •11' 366 -11•·••1 •3Jt710 11,;s~a;2't 
Io• 27 l2•73S O• •00 31. 081 St ,1 lf6 I i so'l, Jt9s •Sl•lll •t79t86't •J'+n l •O J7Qlf,O ! lo 
Io• 27 3'1. 7 3 7 o. .oo 37, Ol't s•,.'++o 15031279'+ •51 .•2•o •1791165 •J'tOS •I I 1fJZ,. 3~,,. 
Io• 27 l617lS D• •OD 3619AI 59 '! .. ~. 15D2· 1!\BD •511206 .. , ... ,, •J'4 Q91 I t 7n011>?7fl 
10• 27 361879 o. .oo 361977 s• • '+~• IS021Q777 •lh207 ·11••167 •.J't Q9 . 't ·11no .15 n3' 
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18A3oJ008 
1870•7J6 1 
1AS60783S 

1 8'1 I . "1'183 
t 82'+•7368 
I AQ6e6563 
17A7•21"18 
I 71-6 • '12 1 0 
17'1'102850 
t 770•R l 7'1 
169600301 
J bb9o9359 
16"12•5'188 
t 613oAAJS 
\5R3o9Sb2 
J 552· 78"12 
J G20oJA58 
l l.t A 6 • 7 HQ'I 
t 'IS J .9A9Q 
l q i 6• n JJO · 
J .l7A.936S 
1 3'10·7236 
1Jn 1 .tt200 
t1b l oo529 
1z 19o6sos 
117702'126 
1 !Jlo860I 

1oa9.s35J 
I Q'l'l •JO 1 3 
9980193'1 

951. 21t7'1 
?03•5006 
85'1 o99 J 'I 
805.759'1 
75508'1'18 
705. 290'1 
6S'l.1JR6 
602o 'l 332 
r;r;o • 2 1 a 9 

'197 ·5'1 1 'I 

""'"'. '1"17"1 
39Q.98"1"1 
337020 1 3 
28.l. 11.185 
22AoA797 

I 71f • '1556 
1 1 9 .9601.t 

6C:,, S961t 
I 'I• J 59 J 
'IS. 7 2'12 
9q. 7980 

J Sl.t o 183 t 
208. 5029 
242o65.l2 
J 16.569S 

370e l 982 
'123e"l9QS 
'176.3996 
528oA8QS 
580o8891t 
632e.l836 
6R3 • 32 1 6 
73306629 
783oJ68 J 
8J2•3q97 
8AOe7 ! 9 1 
92802908 
97Son798 

102 1 .os2't 
10660 1757 
I I I 0 • '1 1 82 
1 153.7'193 
1 !96t13q6 
1237.56 1 0 
1 211,q863 

1 317.3893 
1355. 7'15 1 

ELEVATION 
ANGLE 

f'ROM LS 
I DEG I 

.74,797 
•76o31f7 
•77.89/, 
- 79. 'fife; 
-00.9q3 
•82o5'11 
·81f.oqo 
•85e63A 
•87 • I Ai; 
•88 • 72A 
•89e659 
-ea. 1 so 
·86160, 
•85e D5 \ 
.. 93, q99 

•8 1 . 9£+ '1 
-e o .3A9 
-10.03, 
.. 77, 27'1 
.. 75. 7 1 ij 
•7 1f • I S 7 

•72e5AR 
·71. 023 
•69 •'IS#. 
-67.887 
•66 • 3 Ir; 
-6'1. 7'1 1 
•63o ui; 
•61 • SA7 .. ,o. 0 0#. 
-sa • '173 
•56. 8.]7 
•5Se2'1R 
·53.657 
•52o06~ 

•SOo lfbl> 
•'18. 86.C. 
-'1702614 
•lfS • 65A 
•lf'I • 0"19 
•"12. '1:17 
.... 0. 821 
.. 39. 20:'1 
•J7,5.+n 
-J5o95i: 

•3'+. 32e. 
•32e6q\ 
•3 1 .osq 

•29 •If 11 
-27.761f 
•26 .• 11' 
•2'1 o "!SJ 
•Z2o78R 
•21 ol I 'I 

• 1 9 • 'f3 I 
• J 7•73A 

• 1 6 •OZ"' 
• t 'I• 29R 
• I 2 • S'I J 
• I 0 • 75:1 
-e. 9 0 9 
-6. 98 1 

"" • 910 
-2.s6, 

o lflfJ 
5 • 7 3A 

39.871 
I 0 • 68A 

2 • 7'1 I 
... 75 "\ 

.. 3 e27n 
-s. '1 t q 
,.7, J7A 

.. 9. 2'1n 
• t I o03R 
• 12e79J 
,. I "+• S I A 

- 1 6 0 22 1 
- 17.907 
- 19,579 
""2 1 . 23Cil 
•22e89Q 
•21f 0 53'1 
•26 o I 7 n 
-z1,799 
-29 ·lf13 
•l 1 . o .. , 
•32e6S7 
•llf. 26.i. 
-35,97, 
•3711f71f 
-39007, 

.... 0. 666 

..... z ·257 
•'t3 eBl.I!> 

ToPoCENTR 1f 
AZ I MUTH 
f ROH LS 

I DEG I 

-·6 1 8 
... 7QQ 

··Boo 
-.929 

- 1 • 100 
- 1 • 3 qo 
-1•7 o J 
-2•320 
•3e6n9 

•8•015 
• I lf8 •SA I 
- 1 71f •'199 
-177• 01 8 
• 17 7t963 
.. 17e • 't e t 
•1 7 81770 
... 1 78•9A I 
• 179 • l 35 
• I 79 • 25 1f 
-179•3 '1 8 
•I 79 • lf16 
.. 179 t lf9 I 
.. 17 9'151f7 
.. 17 9,595 
•1791638 
-179•677 
-179•7 1 2 
•I 79 • 7q3 
- 17 9• 7 73 
·l79•Bno 
• 1 79•81S 
-)79 1 8'19 

-179.87 1 
-119.&9 2 
- 17 91912 
.. 17 9.932 
.. 179. 9 r; o 
• 1 7919&8 
... 17 9e 9 RS 

)79. 999 
179. 982 
t 7 9. 9/,6 
179. 95 1 
179,9JS 
179•91 9 
17 9,90'4 
179 • 8R8 
1 791872 

179.855 
1791837 
I 79 • 8 J 8 
1 79.798 
1791 7 76 
17 9. 7 5 1 
179e 7 1J 
17 9. 6 91 
1 7916514 

1 79•6 0 9 
17 9,55q 
1 79' 'tAC:, 
179 , 3 9 5 
I 79 • 27 I 
179tQA9 

1 78•795 
17a,z35 
176•738 
J S9•966 

"' 7so 
2 ti .l I 
I o 368 
I• Co l 

o 7A7 
• 6'11t 

0 5'11 
t 'tb3 

e lf n 2 
• 3 52 
• 31 0 
• 27"1 
0 2'13 
• 2 16 

• '9 1 
• 16 9 
•I lf9 

•I 3 0 
'1 1 J 
• 0 97 
•082 
•068 
•055 
• 0 '13 
• DJ I 

•020 
• 010 

... co o 

l S.L,., 
RANGE 
RATE 

ffT/SEC' I 

1 3_,9 ·• 9 
t 20 0 • A 
I 06 1 •9 
971 o"' 
101. 'I 
61.1 I •9 
500•9 
359.5 

2 !7 .• 9 
76.o 

•Ab• I 
•208 ,,. 

•JS0•7 
•lf9l • O 
-635•2 
• 7 77. 3 
• 91 9 • I 

• 1 OAO• 7 
- 1 202. 0 
" I 3"12 •A 
• 1 'IA3 • l 
•1622•8 
.. , 76 ! • 8 

-19 0 0•0 
·2037."' 
-1 1 7.l.9 
•7J09. 3 
-11.11.1J.6 
-1r;1b.6 
"7708•2 
·18.]8."' 
"'19'47 • I 
•)09'1oQ 
"32 1q.2 
•JJ'l2•'+ 
.. 3 .. 63. 6 
•3S A216 
"J699ol 
•3813.7 
•3925,q 

•lfn.l'I • s 
•it 1 'fO •A 
·'+21.11.1.2 
,.'131f'l e5 
•'l'f't I •6 
•1.1535. 3 
•'1615•6 
•'17 1 2. l 

•q7q5,3 
•q871fo5 
•q91f9. 7 

•so1n.9 
•5081.9 
-~ 1so.6 
·szn8,9 
-5262•7 

•53 1 1.' 9 
•5 ]S6.o 5 
•S J 9 6 .oJ 
•5'tJ I • 2 
•Slt6 1 • I 
•S'IA5e7 
·s5olf. 7 

• 55 1 608 
"55 17.8 
"'5'179. 0 
•39S3•5 

5'108 • I 
SSQ't • I 
5S06e6 
51.193. 6 
5147 2. 8 
5'1'16 • .] 

5't I "I• 7 
SJ78o1 

5 33 7 • I 
s 29 1 . s 

SZ"I l •So 
5 1A 7•3 
•;i28.9 
50b6 ,5 

5000 •I 
lf929. 9 
'1856. 0 
'1778 .r; 
lf697. 5 
'16 t 3" 
'15?5. c; 
'l'l:'t'I • 7 
'13"10o 9 
'12't'4. 2 
" I 'I'+. 7 
'1 0 "12 • s 
3937_.7 
J830t't 

S~• RF AfE 
PANGf 
'!"0 L~ 

f N "41 1 

2'41- J. ?'+h'I 
2sj2~1.1~09 
15£ I • 6CQO 
26io ·.e70" 
26C9o978'1 
27{!9~ l:lO I 
11c;a,. 2Jino 
1e,i1.'1;9J 
28C.6.S1>3'1 

z9,i5~s~R7 
29;5 _.1c;11 
2sR1, , ;3j 
1s;1_.9~1fs 
27~8 .•6~'4A 
21,9~ 1 72~ 
26Ji9,.A~lf I 
26~0 .•07?'1 
25!0~'+QR ·, 
1suo,6e. 11 
21itoo, 861:1 
21f~O.• Re.2R 

23! Q.0Aiio1o 
13'+0•6'89 
2290 .• 3#.37 
22;9_.9~99 
2 1 119,'t.:.29 
21~8.AiiR! 
2 0 11!A ,. nJ31 
20-,?o1zz9 
19•6,074:'7 

19; .. .. Aes6 
1Ba3.i;c31 
ts;2~07s" 
11~0, .. Sn1:1 
1728 .0 6?71 
1676. 71;1f/, 

16i 1.1 . 1.i;-2" 
1572.o"""l 
15?o .·ne91 
J "l£7~575o 

I 'Ii "I, 9"'" 
13"2•0"bA 
1 Jti9 ~ 1 ;s~ 
12c6,.ncs1 
1 1(-1.e?~l 
11~9.o't?zn 
I 095.o 91!176 
I Q112 0 3Al1 

9R8.oA~Ai 
9ii't.08,~3 
8AO .•AAS9 
Bi6 .• A~99 
1!2 .0 1 2 21 
7 18 o 5 I 3 1 
6.l1.1.7iai 
6~9.A?bS 
5e.5:- '+""-' 
50 I" nD6"1 
'tu6.oSQ~9 

Jo l ,97J~ 

l '7. If ~0 .1 
2'!' 2, 81;'1 I 
2,A,?A6? 

17J.7;7'1 
I j 9 •I Q22 
I-If. 7 j t 5 
i O• 71-zs 
~ .. ·• '10'19 
'U ~ ej 17 

1C3. 1 ;An 
2~7.3~A!; 
2.f. 1 .5772 
J,S.6P3'4 

3~9·"!93 
'1,3 ob 1 /,A 
'1;7.'+;9, 
5:\l• l' On 
5A'l~7j_33 
6'8• 1?38 
6Cil l •~n66 

7 ""'. 1Q1' 
7'P•77 1 A 
Bc;o.697'1 
9iiJ~'+AOO 
9~6 .• l i7A 

1 ona.6(,A~ 
104'>Qo9e.17 
11 ; 3 ·, j"~S'I 
I pS • I R96 
12 f 7, O~'I j 
12~e .• 8z9~ 
1 Jln~1.126s 

1 l?l~A?6A 
1 't?J • I ~ J 9 
1 '11'1. 3iisn 

) 

..j 



" 
-# 

~ 

( 

'" 

~ 

~_, 

GR OU NO 
ELAP~ED 

TfHE 
I H, M,5 I 

101 21 s2.262 
101 zz sz,261 
101 Zl ~z.20• 
107 2"1 521263 
107 2§ !1!!21262 
107 26 52126"1 
107 27 152.263 
101 2a s2.262 
101 zq 52 1 262 
107 JO 52126"1 
107 ll 521263 
101 32 s2.262 
lo7 J3 sz,261 
101 J"I s2 .26"I 
to? 1s s2.263 
107 36 521262 
101 37 s2.261 
101 Je s2.26't 
1n1 l9 s2 .z&l 
lo7 '+o s2.262 
107 "II 521261 
107 "II S212bt 
107 "12 521263 
101 'fl s2.262 
101 ,,.,. s2 .262 
107 'fS 5z126'f 
107 'f6 521263 
101 't7 s2.262 
lo? 'f8 52.261 
107 'f9 521Z6't 
107 so 521263 
107 SI 521262 
101 52 c;2.261 
101 s3 sz,z61i1 
101 s1i1 521263 
107 SS sz, 262 
101 56 52.261 
107 57 521263 
107 58 521262 
107 59 521262 
108 n S2126'f 
108 I Sz,zt,3 
1oe 2 sz,z62 
108 3 521261 
1D8 't 5z,26"1 

108 5 521263 
toe 6 sz,262 
108 1 521261 
1QA B s21i6"I 
1oe 9 s2.261 
aoe 10 sz,262 
108 11 521261 
108 12 5 21263 
toe 11 s2.262 
108 t"I 521262 
toe as s2,26'f 
108 16 521263 
toe t7 52.262 
108 18 521261 
108 19 S2•26'f 
10 s 20 5z•263 
108 21 'Sz,262 
108 22 t1"1'fZ 

108 22 
10• 2l 

lg~ :~ 

I• "l't2 
1 •'t'+S 
J1't'f't 
It 't'+J 
I• 't'f2 
I I "l'tS 
l t't "llf 
I• 't'tl 
I 1 't't2 
I i "l'f't 
I• 't"l'f 
I• 't'fl 
I• "l't5 
l•"l'f'f 

"'t"ll 
I• "l't2 
I• 't 'f5 
It 't 'tlf 

1 oe 26 
10• 27 
1 DB 2A 
1D8 29 
ID8 30 
I 08 l 1 
108 l2 
10• ll 
I QB J'f 
I 08 lS 
108 36 
10• 37 
I 08 l8 
108 l9 
I 08 lfO I 1 "1"13 
I 08 't I l • "1"12 
10• 't I 31 •QA I 

IDB 'ti ll10AI 
IDB 'ti JJ,079 
IDB 'ti 351081 
108 'fl 3?,Q79 
1D8 'ti 391081 
108 'fl 'fJt079 
IDS 'fl 't31Q80 
aos 'fl 'fS,oA2 

T 1 ME 
,ROM nP5 
IGNITION 
IM IN ,Sf'.c I 

o. • oo 
o. • on 
01 •00 
o. •00 
01 •00 
01 •OD 
0. • oo 
o. , no 
0. • 00 
0• • OD 
0. 100 
0 I • 00 
0. • oo 
o 1 • on 
0 I • (10 

. 0 I • 00 
0 • •OD 
0· 100 
D• • 00 
0 I • 00 
0· • 00 
o. 100 
Ot 100 
0. • 00 
0 I • oo 
O• ef)O 
O• • f)O 
0. 100 
D. • oo 
0. • oo 
01 • 00 
D• • no 
Ot •00 
O• •00 
l'lt 100 
o 1 , no 
O• •OD 
o. .oo 
D. 100 
0. , oo 
0 I I QQ 
O• •DO 
o 1 1 no 
'" • oo 
l'J• •OD 
'l• •OD 
01 . • ao 
q ~ • 00 
o. •00 
0. I oo 
o. 1('1 0 
a. ~ oo 
O• •OD 
01 , 00 
o. · .oo 
o. • 00 
DI 100 
D. .oo 
0. 11]0 

o• •no 
o• • oo 
o 1 •on 
0 • 1 OC'I 

o. 
O• 
O• 
o. 
O• 
O• 
O• 
o. 
0· 
o. 
o. 
0· 
O• 
0· 
O• 
Oo 
Oo 
o. 
O• 
O• 
Oo 

Oo 
Oo 
O• 
o. 
Oo 
o. 
Oo 
O• 

·00 
oOO 
•00 
.oo 
•00 
•00 
•00 
•00 
.no 
•00 
.no 
•00 
.oo 
•00 
.oo 
•00 
.oo 
.oo 
•00 
•00 
0 no 

oOO 
•00 
•00 
•00 
.oo 
oOO 
•00 
•00 

X.AXIS 
• L5 
AN~LE 
IOEGl 

t 21. 889 
120. 31 6 
It 8, 71fS 
lt7tl78 
I I 5, 6 I 2 
11'f1050 
I 12 1 'tB9 
11O•9 31 
109.375 
107 1820 
I 06 1 21,8 
I O'f 1 717 
1olo1•• 
I 0 I 1 620 
l 00. 07't 
981529 
96,985 
95. 'f'f2 
931899 
92,358 
9Q1817 
9Q. 8 J 7 
a9.211 
97,737 
86. 197 
8't. 651 
83d 17 
BI 1578 
81) •037 
?A 1 "197 
76.956 
75. 't ! 't 
7 3, 871 
72•328 
70, 79'f 
6912JB 
671691 
66. I 'fl 
6'f ,59't 
6310lt2 
61. 't9Q 
S919JS 
59,379 
s•.•20 
551260 
5316t7 
52 •I Jl 
501566 
~s.996 
lf71 't2't 
"15 1850 
lflf. 27 3 
't2. 693 
111.111 
39,526 
3 7, 938 
36. 3'+7 
3'+' 753 
3lt156 
31' 556 
2 9,95 2 
2B, 31f6 

·28 ti 00 

! 62 • 7 t S 
16't I 326 
16S • '9'tQ 
t67,SS7 
16'9.t79 
I 701 Sn't 
t 72. 'tl't 
1111. D68 
11s.?nB 
177.353 
119,on'f 
t79,J3 8 
1 771671 
I 75, 99't 
17"1, l'1't 
1721599 
1701872 
J 69 •I 17 
IA7•l22 
16 5, 't6S 
16't 15 I 6 

16'+ .st 6 
16"1. 't50 
16'+. 385 
t 6'f. 320 
t 6'f 12S'f 
t 6"11 189 
16"11123 
t 61f 1057 

(.5 ANGLE 
IN Y•Z 
PLAN[ 
I nl~G I 

S 1hA82 
S 1h81JQ 
59,997 
S9,9nJ 
591909 
59,915 
59 .• 9 20 
1591925 
59,929 
159,933 
59,937 
59, 9c+ 1 
r,;9 ·• 9't't 
5919"17 
5 91951 

5''' 953 
St1956 
59,959 
59,9111 
$9.963 
591966 
59,966 
59,96B 
591970 
591 9 72 
59 I 97"1 
59,975 
59 .• 977 
!ii9. 979 
59,990 
59,992 
s9 .• 9a3 
591985 
591986 
59•9A1 
59,999 
59,990 
59~991 
59,992 
59,993 
59. 99'f 
§9,995 
591996 
5'9,997 
5q.998 
59,999 
59,1999 
6Q~D.oo 

6n ,100 I 
601002 
60 .•002 
6Q~0Ql 

60•003 
60.1 OO'I 
60~0o'f 

60 ,• 0D5 
601005 
60•005 
&o•Oo6 
60•006 
60•006 
60•006 
60•006 

• 179. 966 
•1791965 
· 11•196't 
· 1191•62 
-179,91o o 
• 17'9t9S7 
-179~953 
· 11• .~9'f5 
•179,931 
'" 17'91900 
'" 1791761 

-~ 31 • 
•oORO 
• .•O'tO 
• I 0211 
••0 15 
.,oo• 
•.• DOS 
••001 

.002 

.Dnl 

.001 

.e0D3 

.oo• 
,oolf 
,oo't 
.1 Qt]'I 
100'f 
100'1 

~05 

LUNAR MODULE 
LANnJNG SITE C00RDINAT!S 

!LANT 
. RANGE 

TO L5 
IN H 11 

13 9310298 
l'f 291220't 
t't 6't129Sl 
J't'98,z3JD 
1s 1 1.ot39 
156216189 
159J,03D2 
16 22 • 2lO'f 
165D •2D ll 
1676 19335 
17D21't06l 
112616080 
t7'tf•S2 56 
1771tl't67 
t 79 I .'f6Q.Q 
1a1 o. "15'+5 
1R28.1201 
! 8'+11, 't't76 
1859 1'1279 
1 R731Qfl30 
188S13t5't 
188§1315'1 
1•96·2083 
190517255 
t 9 t3.8613 
192D16107 
192519693 
1929 , 9332 
1932•'+992 
1933166't8 
1'93J.'127B 
t931·7870 
t9281?'flS 
t9zc+.;9J3 
1•1e , 'fl6e 

1•11o17'• 
t902•f.2Q8 
1892•'1637. 
1881•O113 
1B6Bt1679 
tBSJ,'9382 
1838,3278 
IA21 e3'132 
t802199t7 
178312816 
1762·2218 
17 39. 82H 
1?1~· .Q~~? 
t 6• ltoSDD 
166'117020 
t6J7.Q6'15 
160811526 
15771982• 
IS't6157J8 
151319390 
l'fA01JOJ6 
1 '+'+510868 
t'tQB191Q7 
1371•5986 
t3l3•t7S3 
129316667 
125311001 
IZ't6180IO 

P•6l 

12'16•BO10 
l Z05•Q"l99 

::~i:m~ 
1073.9532 
1oze•Ifts1 
9821 01'16 
93'tt7887 
B861771f8 
838•0115 
7881SJA8 
739,3977 
6A7,6JQ3 
6J6.2796 
S81f1J899 
53z,0059 
't79117J7 
'12519'f02 
37213529 
3181'1•10 
29 I • 71flf2 

AVERAGE G 

291•7'1'12 
28919392 
2aa,, 33s 
286•3280 
2llf11223 
282•716't 
211019102 
27••1037 

ELEVATION 
ANGLE 

FROM L5 
t0£G) 

•lfS 1 lfJn 
·"1·01> 
•'llJ.692 
•50d6R 
•SI• 7'f2 
•6l·31" 
.. s't, 881.f 
• 66 1 lfS t 
.58,01• 
.. 59,57q 
•6 I• I '+O 
.,z,100 
-·~·25• 
•65,81~ 

.. ,7,J7o 

•68 •"2'1 
-10.-t11 
·721029 
. 73,san 
•751 llo 
•76•6Ao 
• 76e68o 
-18.22• 
•79177R 
•BJ• 321-
•821875 
•8 1f. 't23 
•BS .1972 
•87.521 
•891069 
·891376 
•871828 
•l61271i 
...... 7 2'1 
.. 93, 1 71 

·81·•17 
•101061 
•78 •51)'f 
•76,f'I" 
•75•386 
•7le82'1 
•72 • 211 I 

•70•''~ 
•49•128 
•671559 
•65.988 
•61f.'t I 'I 
~fl2! ~,lR 
·61. 26C'I 
.. 59,679 
·5 81096 
•56 15 In 
•5't ,921 
·S31lln 
•5 1~736 
•SO .• 139 
•'t8 153'9 
•'16~93 7 

•'IS• 331 
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~-; TOUCMDOIN 

DEFINITIONS 

X•AX1S•LS ANGLE • ANGLE BETWEEN THE LINE·OF•SIGHT TO THE LANDING SITE AND THE 
X•AXIS OF THE VEHICLE• 

LS ANGLE IN Y•Z PLANE • • ANGLE BETWEEN THE PROJECTION OF THE LINE•OF•SIGHT TO 
THE LANDING SITE INTO THE Y•Z PLANE AND THE NEGATIVE Z•AXIS OF THE VEHICLE, 
THE ANGLE IS MEASURED POSITIVELY FROM THE NEGATIVE Z•AXIS TOWARD THE POSITIVE 
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'Iii. 8'16 
'I 'I, 352 

'12t1118 3 
'+ l • '139 
'4[h021 
38•626 
37•257 

35•9 1Z 
3'1 • S9 J 
33. 2911 

t 66.• Ii• 
165166 
16 St56 
165 156 
165166 
165155 
165•5 5 
t 6S,e SS 
t65 e55 
J 65,t SS 
t 65 • 5'1 
t 65 •Sit 
165 ,5 .. 
165. 5'1 
165 • S't 
J 65tliJ 
J 65 ·1 SJ 
t6 S,S3 
165t53 
t6S1S2 
!b5•52 
165152 
165 ,5 1 
t 65 •SI 
165 ,5 I 

TIME of 
.~~APSIS ~ERIAPS!S 

RADIUS PASSAGE 
IN Ml I (MR I 

••I• I I I 
•lt2•DI O 
•'+2• O't • 
•'12•01 • 
9'f i · .•• , 
,,.. t • •s 1 
9'1i.9 27 

9'1 J • ••8 
' "'. 868 
CJ'4Jt837 
•If I • 8Q7 
9'f 117?6 
9'1I•7'1& 
9'1 1•71 s 
9'1 I •615 
''U•65't 
, .. , • 62 .. 

9'4 i. 595 
•'I! •566 
... , ,5~7 
9'1t•S08 
•If I• '1 1 1 
9'411 't53 
9'11. 't26 
9'+ ·,. '100 

I Q9 1 J 'f929 
1 o9 • t 'tlll9 
la• 1 l 'tfllSO 
109q'lfll12 
t09t1'1?7 5 
I09eJ't7lB 
10• ~ 1 .. ;02 
l09tl't667 
I o9 • t 'f63S 
109 • 1'+606 
109•t'+ s79 
l o9 • t lfSS't 
I 09 • 1 '+53 t 
1 o• • I '15 1 O 
I Q9•1lf'l91 

:g: : :#= ~= 
I Q9 •I 't'i'l'I 
Io•• l '1'132 
I o9 • J lf'122 
J 09 • 1lftt13 
I o9 • l 'llf06 
I 09 • l '+'tOO 
to',,,. 396 

Io• 1 1 '+39'1 

THROTTLE RECovERV 

32•53; 
31. 779 

31 •03 i 
30 • 29 t 
29•SS8 
28 • AJ'I 
2A • 1 I 7 
27 I 'IQ8 

2••7o~ 
26~nt~ 
25. J) i 
2'1•655 
2J•988 
23•J7A 
22•678 
22•0J5 
21 •"IQ I 
20•775 
20tl5" 
ICJ .~SSO 
I A• 9~!'.'I 
1A. 360 
11.111 

17 • 20'1 
I 6 • 639 
lh•OBJ 
I S •537 
I 'I• 999 
I 'i. 47 j 
13•'5' 
I 3 • '4'13 
t ze9q3 

1 2' '152 
I I• 970 
11 • 'i97 
11 •03'+ 
1 O.• ~Ai 
10• I 39 

9 .• 1aS 
9e2Bn 
A• 1'6'1 
8. 'IS? 

8•060 
7. 612 
7. 29'+ 
6•925 
6•566 
6. 216 
s. A76 
S •S'IA 
S • 22A 
'4 • 9 I~ 
'I• A 17 
q. 32S 

16S • S 1 
16 5•5 0 
1tt s.so 
t6S •Sa 
16s.so 
165,So 
165• '19 
165. '19 
t 65' '19 
165~'19 
16S .t '18 
I &St '1"8 
165 . '+8 
165 .• '18 
t 65• '+1 
t bS • '17 
165. '17 
J 65. '17 
165, '16 
16~ ~ '46 
t 6S. 'f6 
165 . '+5 
16S • 'f5 
165 . '15 
165•'1'+ 
J6 Se 'l'f 
165. 'i'I 
t 65. '43 
165. '13 
165. '13 
! ii St '42 
t 65. '+2 
16S. '+ 1 
16S. '1 t 
1&5 • 'fO 
165 . '40 
165 • 39 
t 65t 39 
165·38 
165t3B 

16So31 
65,36 

t6 5t36 
I bStJS 

1 b5 • 3'1 
t 65. 3'1 
16S •l3 
165. 32 
165. 31 
t 1-S • 30 
16S • 29 
165•28 
16St2? 
16Se25 

9'11. JB'I 
9'11~367 

9'11 •l'i9 
..... 330 
Q'f J • l t 1 
9't 1. 290 
•'I J •268 
..... 2'16 
•'41. 223 
9'1t•199 
9'4 I• 17'1 
9'1 t • I lf8 
9'1t d22 
9'4 t • 096 
9'+ I• 069 
9'41. 0'11 
9'11•01 l 
9'401 981f 
9'+0•9ss 
''10. 9 25 
9'4n.a95 
9'+0• 86't 
•'40e83't 
Ql.jQt802 
9'fOe77Q 
9'1Q.7J8 
9'1Q•705 
9'10.t 671 
9'1Q.t636 
9'+0 .• 60 I 
91f!'.'1•565 
9'1o•5 2 9 
9'10• '19 J 
•'4 0• 'tSS 
9'10• If I 7 
9'tO•l78 
9'4Q•Jl9 
'llfO•lOl 
•lf0.•263 
9'10,225 

::g:1:~ 
9'10 • 112 
9'10•073 
9'1Q•033 
939,993 
9391952 
939,909 
9J918b't 
9.19. B 19 
939,775 
q39,730 
939.b8'1 
93••636 

HQRf70N VI SIB ILITY 

'i' O'+'+ 
3•772 
3 1 5 J 0 
3. 2!07 

~. 0" 
2. 779 

2•§56 
2. 393 
2•278 
2. 18'1 

t 65. 2'f 
t 65• 23 
J65 . 21 
165 I 19 
165 t18 
i 6S •I b 

HIGH GATE 

165' 1 'I 
t6 5• 1 2 
U51lt 
J65•10 

939.588 
•3••539 
9 J 9 • '+ •o 
Q.191'tlfO 
•39tJ88 
•.19•33S 

9J9t28Q 
93••221 
9391 J1f 9 
9J••o77 

I o9 • 1 't39"1 
J09tJ'l.19'1 
109t1'4396 
109·t'IJ•a 
I o9 e J 't'l02 
I o9 • ! '1'+07 
1o9•1 't'I t l 
t09t!lt'119 
I o9• 1 lf'l27 
1 o• • t lf'l36 
I o9 • 1 '1'1'16 
1 Q9. I lflf56 
l o9 • t '+'167 
I o9 • 1 '1'478 
to•• t 'l1t91 
JQ9 t l'IS03 
t09 t l'+516 
10911'1530 
l Q9. I '15'1'+ 
1Q9 t 1~ ~?9 
I 09 1 1'+S7'1 
I O'h t '1 59 0 
I09• t'+605 
I09et't621 
1Q9t!'1638 
I09 t J'4b55 
I Q9 • ! '16 7'4 
109•J't693 
1 o9. t '+71 J 
I o9 • ! lf?l'I 
lo9•1'l1ss 
1o'•t'4~77 
109 • tlf?99 
109•1'+822 
1o•t1'+8'17 
109q1te72 
109• l'+A98 
1o• •1 '192'1 
109et't91f9 
109•1'+973 

rn:: I~~;~ 
10••1So'15 
109,1So7o 

1o9•1 so96 
lQ91tS123 
10••15150 
l09el S 1eo 
to• · t5212 
1 Q9 •I S2"t'I 
109t1S276 
I09tl5)0B 
109·153'12 
109• t5J78 

I Q9 et S'I I'+ 
t 09. t 5'152 
t09•tS'190 
109e t5S3Q 
109.1s•12 
10•·15&16 

109·1 6662 
109•15717 
109•1s19 0 
109•1 5A67 

TRU[ .. 
ANOMAL V 

fD ,G J 

-p·,~· 
• 1 ?•. #10 
• 11 •. "I 
"'i 79 :. i.2 
• 1 7••63 
• 17 9 I ~If 
"' I ?•~#i':f 
"' I 79,t #15 

• 179. "" 
· 110,H 
• 1 79 .• J.7 
"'I 79, J.8 
·17•,to9 
"' J79•70 
• 110 111 
• 11 •·11 
"'179.7l 

-110;i. 
• 17o 0 7s 
· 11 9,?6 
·1?9_.77 
• 17 9 •?A 
•j79~79 
"'179tAQ 
• 11 9. A ·1 

• 17• . £lo 
"' 179 .79 
-,10~79 
"' 1 79 .t ?9 
·j 1t ,?8 
" 119·7• 
· 179 ,t7$ 
"' I 79 _. ?7 
" J 79 .t 77 
- 110,n 
·110.n 
• 119·77 
· 110 .11 
• 1 79. ?' 
- ,1 •• 11 
•119,77 
• 179 :.7; 
"'179. ?! 
"'J 79. 'l"l 
• t 79. 71 

•i79~?~ 
·119•ll 
• 17••77 

-11•,.11 
.. , ,, .. 77 

·110,71 
"' I 79 .• ?? 
• I 79, 'Z? 

.. • ' '' ?1 
"'J79,•?A 
• 1 79 .• ?.8 
"' 179, ?R 
• 1 7 9.-7A 
• 1H ,78 
"' t 79 _. 79 
• 17'h"l9 
• 17 9,. ?9 
""I 79 •A O 
"" i 79.• AQ 
'"! 7• , AO 

:1;:::r 
• 11" 0 81 
• 179 ." 1 
"' 17• .. 8 t 
• 179 .•A2 
"'J 79 .• A2 
· 179,11 2 
• 179 ~A3 
• t 79.• Al 
•i?9,A3 
• 179 .t A'I 
• t 79 .• A'I 
"' 179 •AS 

"' 1 ?t AS 
•179 A& 
"'I 79 R~ 
• j 791 Ill? 
• 1 79.o A7 
• t? •.Ae 

• 179 AR 
• 17 • 89 
• 179 A9 
• 179 9o 

PE.~IOD 
{MR, 

•7167 
'71 ~6 
• 1·12• 

' •?I o7 
•7087 
•7 Qldl 
I 7Qlf9 
•703 1 
•7012 
• 699't 
I 6977 
• ••59 
• 69'12 
•6925 
•69o• 
16893 
•6877 

•6861 
• 681f6 
•6A3o 
i6Bi6 
•680J 
•6787 
•6773 
16;~9 

I 6751 
• 6 7'13 

•6735 
•6727 
•6719 
• 6711 
• & ?o'I 
•6696 
•66A9 
t66~1 
• 667'1 
•6667 
•6659 
166S2 

• 66'i5 
•6638 
• 11632 
t6b25 
•66 18 
t66t2 
1 66QS 
•6S99 
•6592 
• 65A6 
•A5~0 
•657'1 
•6568 
•b562 
• 6551.i. 
•6550 
I 65'15 
• 11519 
•6S.1'1 
16529 
•6523 
•6St8 
•6Stl 
•6SQA 
•6SoJ 
• 61f99 
• 6'19'1 
• 6'1A9 

• 61f85 
•6'18 t 
•6'176 
• 6'17 2 
• 6'168 
t6'11.i.'I 
• 6'1bQ 
• 6'156 
• 6'1S2 
• 6 '1'19 
• A'1'15 
•6'i'l2 

• 6'138 
• 6'135 
•6"132 
•6'129 
• 6'126 
• 6'123 

I 6'17 0 
• 6'11 e 
I 6'+ 16 
•6'4 i .. 

PER Ufl! re 
ALT1TU0 [ 
,t,BOVF LS 

IN Ml J 

•• ,,,.327 
-••&~208 
•B7 n •06l 

-· ~ 1 ~·•2 .17,., .. 
•87';tlf86 
-a1?,2s1 
•878.e989 
·8An~698 

•&Ai•l77 
•BAlf .•029 
-sa5,6S'I 
•8R?•2S2 
•888e821f 
•89p1369 
• 891•889 
•8931383 

·89'i•852 
•8910 295 
• 897•71'1 
•899t108 
·•o o •lf78 
·90 1.1823 
·903~ tlf 3 
·9ott•'ll• 

•9051200 
·•e1§~•s6 
•906 • 7n'I 

·9n7 ·'""" 
·9 n& , 111 

·9 oA ·•o 1 
·909.-618 
·9 10 .-321 
·911'027 
·9 11 0 720 
,.9 I 2,t 'IO'I 
•9f3•079 
_, i:t • 1'11 
·9 1 'I .• '106 
·9 1S1Q57 
•9 15 •7 00 
•9j6~33'1 
•9tA•9~ 0 
•9i7•S77 
·9 18 ·)85 
.:.9IA~785 
-9j9~J75 
•9t9•9S7 
·92o •S31 
•92 t .e09S 
·92J.16St 
•972,. I 98 
·92'1.e735 
·923•263 
·923_.11•2 
·91 '1 •2• 1 
•97'1~792 
·975.tz83 
·925•765 
•926•238 
· 92~,101 
•92?.0 153 
·927•5•6 
•9;A• 030 
•9 7A • '155 
• 91A•87Q 
.. 97q,277 

·929e67S 
·9J Q•0 6l 

·•J n• '1'11 
·9Jo•Bo9 
-9Jt• J69 
-93 j. s 1• 
· 91pA S9 
·9]2.• 187 
•9]l•S(Jb 
•9]jH8 J6 
•9 JJ,• J 18 
• 93 _, •'I IO 

· 9])t69t 
·933.963 
•931t. 22'1 
•931t• '178 
·'3'4•722 
•9]1f•'ISS 

•935• t79 
•9 3S .t 3'+2 
• 935•'157 
•93S•5S t 

,t.pQAPI J S 
•LT!TUD[ 
AB!'Vf LS 

IM JOI 

~~ ~7? 
~, Jlffi 
If' 3 I '1 
~ ~ 2•:t 
; 1 212 
'I~ 217 
;1J•3 
~'J'J 
~~ ! :u 
!f .t I 03 
'l,t07' 
; ,0 .. i 
~,• O I I 
. ., .. 9lo 
:, .. •lo i·••o 
".s•n 
... ~ R6Q 
~.t A.SJ 
1•f'.ID1 
1•77• 
~ ~ ?'16 
,. 7 l ~ 
:\~ 692 
:\•665 

, .. 1olf9 

'~ .i..s? 
:p 61 'f 
,,. s•6 

~·5711 
,,~·~ 
:,,tS)'I 
.~,t5 l i 
:, • '1111 
"lf6'1 

~ -· ~3! 
'""''I 
:p 38 A 

-~ .· 36 .. . 
:\' J)lf 
·' •JOI. 
.1.e z7A 

' ·' 21t9 :\1210 
..... I 9p 

~ -· j '" v 1 ln 
~. e1 •! 
,,067 
1.tOll. 
;p no' 
z, ''o 
2,•31. 
z, 9 ai 
' .• A61i 
;.~3j 
; , 795 
; .• 7&~ 
2112 t 
? .... , 
2' 61f~ 
z.1110~ 
z, S6• 
,,•S2A 
;, ... ,; 
~= :t~ 
2~3,:, 
2 • .13A 

2 I 2•A 
2·25~ 
?." ~ t1 
z1 11 .. 
,, 1 2CJ 

?.• n8~ 
Z-' n-'tn 
p99r; 
I .' 91f9 
i •90; 

j.AS3 
i .• AQ'I 
i .' 75~ 
i. 70!; 
1,t 115] 
j • liOii 

I •S"tl. 
i. '1811 
1 .•'+ llf 
i. J't; 



~ •· 

) 

J 

-:.OU• 
LOU• 
t10U• 
b(HJ• 

lJ tu. 
I tJ• 

i. I U• 
llll• 
h 1 u. 
';JllJ• 

vlll• 

ll1'• 

tt I U• 
ollJ• 
UZU• 

Vl I• 
tit I• 
t+i I• 
IS I• 
U9 I• 
b9 I• 
ol I• 
09 I• 

UOl • 
I I l • 
lll• 
vc l • 
Ohl• 
\"fl• 

Ltl • 

~·l· oOt: • 
':itf. 
\"ff\". 
I 9\" • 

Uyl• 
I Oti' 
l z.,. 
~ ... "'. b9tJ I 

"'•tr. 

'. l'S .. 
bhS• 
dl ':i. 
oOv• 
ltt.,,. 
., l 'I• 

l 1 t f 
I SL• 
'6 L' 
'3£1:1• 
lJ9t1 I 

tll b. 

w l t.. 
I ( U •I 

V8•1. r 
';i ft I • ~~ 
ti Ot'' I 
ltl•! 

I l L 0 Ll" 600 

I l t 0 ll 600 

l l t • Ll. 6"" 
I l i •Lt: o-
1 l £ 

0 
Ll b-

1lL0L\"6-

1 l L • l l 6
00 

I l" L • l \. 6'" 
lt: l' L \" 6 .. 
ll" L 'l f 6• 

Zt: L 0 l lb"' 
llt•Llb­
l\.l'l ( b­
(( £ • l t 6"' 
fl"£• L \. 6-

(lL•ll"6-

hlL • Ll o­
trl" £ • ll" 6"' 
t>l" l • L £ 6-
'Sl" L • £ r 6"' 
Sl L • l r 6• 

SLL• H6-
trt: l 'L l 6• 
trl l 'L ( 6"" 

£\.t•Lt:b­
zt: t • i. t: 6• 
I l t • l ( 6• 

6l £ • £ ... 6 .. 
lll•lt:6-

till•LL'6• 
I Z L • L l. 6• 

8 I£•£ t: b'" 
trll•Ll6-

6U£•£(6 .. 
trU£ •Lt: 6 .. 
£6Y •Lt: 6• 

I 6Y • £( 6'" 
( 119 • £ l 6-

tr£9 • L ( 6-

SY9°£l:6• 

trS9 •Lt: 6"' 
(h9°Llb­

Ol"9 • £ l 6• 
91 Y • L \ o• 
IUY•Llb• 

Stl'S • L 1.:6• 
eYS•£\"6-

6hS •£I: b"" 

6lS•£(6• 
t1US•£\6 ... 
Stlh•Ll.6• 

O'ih • L £ 600 

ht:h•lf6• 
90h•L(6• 

l L ( 'l £ 6-
9h£ 'L l 6• 
(l(•lf6-
8£Z •Lt: 6• 

Ztrl • £ \" 6• 
(0l•£(b .. 

tYl•Ll°6• 
l Z I• Lt: 6"" 
YLU•Ll"6-
UlU•i.£6• 
Ztl6 • Vf 6• 
1(6•¥(6-

9lO•Yf6-
('l(p9(6 .. 

99£•9(6-
£Ut•Yt6-
S+i9•'ff6· 
I 8'.i • V\. b• 

SIS•Y(b .. 
Lb tr• Yf 600 

Yl( •vi: 600 

(U(•9f6-
tlZ•'H6-
Osl•'H'b• 
Ot0"H6-
8Y6.-S£b ... 

to,IJo• Sl"6" 

ti I 9 •SL" b• 

Ol" L' ';li.6
00 

I h9 •';IL b"' 

8£(9• 
II l £'11 • 
Ill l"V • 

11£ r v • 
tl l l:V • 
tll (.,.. 

ti£ (". 
8£( y. 
t:IL CV• 

tH(Y• 

dl l T • 
e £ rv • 
Yll't'• 
tll(V• 
dl( y. 

t1L£.,. • 
l;fL ('I'. 

ij£f't'• 
tHlY• 

ttl r Y • 

ti L f9 • 
tll ('f. 

t1£(V1 

bl r:.,. 
b ll V 0 

blt9• 
oL£ 'f • 
bl ( 't'. 

b£(9• 
bl (.,. 

bl (V • 

bl(.,. 
bl(.,.. 

bl (.,.. 
bl( 9. 
Ol(Y • 

Ut1£ 'f' 
Oijt: y • 

U9£•t­

IJt1('t'. 

Utt( V • 

Ottl v • 
I tt(V • 

I tf( 'I• 

I tf(V • 

l S(Y • 

l9CY I 

Zg('t' • 

l8('1 • 

cecv• 
(tff'f. 

(tf('f I 

t7Y( y. 
h8(.,. 

Sy(Y • 
511£v • 
98('1. 
99(9. 

Ltf('f • 

£8(9• 

ijy(V • 

ttt1£9 • 
611£.,.. 
Ob(Y• 
I b£9 • 
1 b('f. 

l6(9• 
( b(9 I 

hb(9. 
Sb('J• 
'lb( y. 

lb(.,.. 

Bb( 'I• 
bb('i. 

UUh "f. 
I Uti9 • 
Z0t79 • 
hO+iY • 

SO tr 9 • 
9Unv •. 
t1Uh9 • 

bUhV • 

! 1 nv • 
\ I n'I' 

IJH NI 1 IH NI IHHI 

51 3AUe• 51 3Aoe• 0Ulti3d 
JOnJ.IJ.1• 30n.LIJ.1't 
5l5d't0d' ::.lsdWIM3d 

UU•U9I. 
UU • U9 t. 
UU•Ugl., 

UU•Ugl .. 

UU •Uy I. 
UU•Ugl. 

UU•Ugl. 

uu •Uy I .. 
uu • ua 1 .. 
UU~Uyl., 

UU • UIJ I .. 
UU •Ut:1 I .. 

UU•U9I .. 
UU •Uy I .. 

UU • Uij I .. 

UU • U9 I .. 
UU •Uy I ... 

uu •uy 1 .. 

lJU • U9 I ... 

UU •U9 I .. 

UU • Ug I .. 

UU • Uij I,. 

uu• ua 1-
uu •Utt I ... 

UU•Ugl .. 
UU•Ugl., 
uu ,u8 1 .. 

uu.u81 .. 

UU • U9 I .. 

UU • Ug 1., 

uu•u81 .. 
UU•U9l., 
uu•ugl .. 
uu;uei. 
uu • ue I .. 
uu •Uy I .. 

UU•U9I .. 

UU 'U9 I .. 
OU •U9 I ... 
uu • ua 1 .. 

UU •Ug I .. 

uu • L..19 I .. 
UU •Uy I .. 

uu•uel­
uu • Utf I .. 
uu•ug1 .. 
bb •bl I .. 
bb .. bl 1 .. 

bb •bl I .. 
bb •bl I .. 
bb.bLl­
bb. bl I .. 
bb. bl I .. 
bb. bl I .. 
bt.. bl 1 .. 
bb'bll­
bb. bl 1 ... 
bo•oll .. 
t16 •bl I .. 
ijb. bl 1 _ 
8b ;bl 1 _ 

ttb •bl I .. 
lib• bl I .. 
tlb. bl,_ 
tlb .. bl 1 _ 

lb'btl­

lb. bl' -
lb" bL 1-
lb'bll­
~b'btl. 
'lb. bl I .. 
'lb• bl I ... 
'lo o'bl I .. 
'3b •bl I .. 
l.:sb •bl I.,. 

hb"bl'­
hb •bl I .. 
hb •bl I .. 
t.: b. bl 1-
(: b •bl I .. 
lb• bl I .. 
lb. bl I .. 

I b 'bl I• 
I b •bl I .. 

h I I I Z •bu I 
l;llUll•bOI 
19b0l•601 
'30b0Z•b01 
Or;t10Z • oO I 
hblOZ1bOI 
6(LOZ•601 
(9'fOZ1bOI 
8Z90Z•o01 
ZtSOZ0601 
£TSOl1bOI 
Z 9hL.JZ • oO I 
l Qt,OZ • J,0 I 
l;t:OZ•bOI 
llOCOZ•bUI 

0hl0Z0b01 
lelOZ1bOI 
IZIOZ•bDI 
Z9UlJZ•oOI 

ZQUOl • oO I 
(hbbl 'bOI 

hfl t16 1•bo1 

tizt1bJ'b01 
59lb I• bD I 

90£61°601 
lhY61•b01 
ee<:io1•b01 

bzs6J,b01 

Ot+ibl'bOJ 
11+ibl•oDI 

CS£ol•601 
hbl61°601 
9Clbl•o01 

Rllo1•6DI 
61161. bO 1 
o.,061'bo1 

IOU61'601 
Zhb81'601 
{'9t19 I' bD I 

t.Ztte 1·601 

+i1H11i •bOI 
S0£el•b01 
9nYol•o01 
99<:iot•601 
£Z';l9 I• oO I 
l 9hij I I 60 I 
90h9l•bOI 
9til"e I• 60 I 

selel•oOI 
SZlal•601 
(9l9l•bOI 
ZOl91°6Ul 
lhUel•bOI 
blbtl•bOI 
Yl6ll•b01 
hStltl•601 
I bl LI• 60 I 
blltl•bOI 

999 £I• bO I 
('09 t I• bo I 
I h':il I• 60 I 
lLhtl•bOI 

(fhtl•601 
9h~£l•b01 
lglll•601 
9llll0b01 

OslLl•oOI 
teOli'601 
91Ull "601 
6hb91160I 
I 9tt9I•601 
{'I t:l9 I• 60 I 

hhlYl•oOI 
hiV91•601 
hOY91•601 
((Sy1•601 
f9h91•601 
be£9l•bOI 

llt9l•bOI 
thl91•601 
Oll91•601 \ 
S6U91•601 

6JU9l'bOI 
E"hos1•601 

O+it•L(b 

lhl•Ltb 
(h£•£(6 

hhl • l l"6 
Shl•L(o 
9hl • ll" b 

lhl•L(b 

Yhl • l\"b 
bhl'l(b 

0Sl'l(b 

ISl•L(b 
lSL•£\b 
(f3t•£(b 
hSL•L£b 

SSL•£\.: b 

YSL • Lfb 

LSl • £ t:o 

YSL'l(b 
09l•LCb 

l'IL'l(b 
h9.t•l(6 

9'1£ • £( b 

b'll • Lt.:b 
Ztt•Lt.:b 

'ill' l Co 

bll'L(b 
Ct1l • l ( b 

l8L • l \" b 
I bl' L l:b 

Sbl'L(b 
OUe•L(b 
soe•lt:6 
0 I 9 ° Llb 
9 I 8 • L( b 

1ze•tto 
Lle•t£b 
((Y'L(b 
one•£(b 

lh8'£(6 

hSe•£(b 

I 9e • L l"b 
6YB'Ltti 
llB'Lfb 

'ltlB'Lfb 

h69"L(b 
t,Ob • £ (6 

trlb•Ll"b 
hlb•l(b 

S£6•££6 
Yhb•Ltb 
9S6•£(b 
0£6•£(1':1 
£eb•Lt.:b 

lbb'lt:b 
Z IO• t1Cb 
tlO• gtei 

thO•YCb 
090•8(6 

atO•ttE"b 
9bD • t1C b 
5 11. 11£0 
S£ I• t1£b 

ls 1. tll:b 
bl I• t1£b 
£0Z•tl(b 
6ZZ•YC6 
9SZ•8tb 
trez • vtb 

(l(:•fj(b 

hh(•B(b 
llC•8£b 
11h•8Cb 
Bhh•Q(b 
99h. ij(b 

l lS • t1£0 
OLS•tl(b 
5 19. tl(b 
z99•t1£b 

£ 1t•8(b 
59£' 8(6 
I le• Y(O 
oee•t1Co 
Z+i6'tH'6 
eUO•bi.:b 

1:).ilQI (~HI tJW NI 
1l'woNV 3~wss•d snJUWH 

J11Hi SISdWl~3d SISdWOdY 
JO 3Wl1 

60. b 

Se• Z I 
Le' 9 l 
st• ot 
'38. , .. 

6h ·et 
Off• bO I 

56 • ez 1 
69' b( I 
LO• 9h I 

r.i:w sO•ssl 
bS • 95 I 
bl'£ SI 
st•es1 
(S • 6!:1 I 
LI •091 

I l' 09 I 
L 1 •I YI 
9'i. 191 
Db• 191 
61'Z91 
Sh• ZY I 

89 • Z't' I 

88 • Z'l I 
90. (9' 
zz. (9 [ 

~( • C 'f I 
05•(91 
Zy • (91 

( l '(91 
Ze •CY I 

lb• C'l 1 
00 • t,Y I 
ea• h9 I 
S 1 • h9 I 
I Z • hY I 
Bl• hY I 
CC• h'I I 
9£ • h9 I 

( h. h9 l 
Bh • hY I 

zs•ti91 
95. h'l I 
09. t,91 
('9. t,91 

99. n9 l 
Ot • h9 I 
Z t • h'f I 
SL• h9 I 

Bl" h9 I 

Oe • h9 I 
te•hYI 
se •tr91 
89. h9 I 
06•h91 
lb. h9 I 
h6 • h9 I 
96 • ti91 

lb. h9 l 
66. h9 I 
10•591 

ZO•SYI 
h0•S91 
so•s91 
Y0°S'l 1 

90'SYI 
bD • 591 

I Oi.J • 
IOU• 

I Ou• 
llou • 
uOu• 
uuo. 
UOU• 

ltpJ• 
('.' ou. 
';JO I I 

b I i I 

t.:£1• 

6n 1 • 
L'l I• 
VH I• 

'JIJt I 

Llt • 
lJ':iZ • 

'ii£'. 
I Ol· • 
ult• 
l;f':Jt:• 
6tl(. 

Zlh• 
YSn• 
t.:btr • 
l£5• 

Z L 'i• 
n f y. 
t:l':iY • 
SUL• 

(5£ • 
h0tl. 

'fc;8• 

Z 16 • 
b9b1 

9ZO• 1 
OoO •I 
h~ I• I 

Ul l •I 
ttl;fl •I 
bSt.: •I 
C: 1.:h •I 
ttO~ •I 
':itiS• I 

5'19 •I 
Lhld 
I C1;1t I 

i I b •I 
hUU'l 
no1.hl 

I !)30 I I I H NI 
3NY1d SllJOWti 

NOOH•H!MW3 SISdYIM3d 
Oi '1)NI 

bY I t1'.i 

YL •es 
I If• t:1S 

lti. 95 
't'b' ij':J 
bU•bS 
"Jl • bS 
Sh• QI;, 
( l 1 6S 

£I •O'f 

It •lJY 
L 9 'I 9 

LL..I • £9 
l h. 9'1 

'f I• IL 

I h I Ll 
lt•L& 

IL• tO I 
~l • t.Z I 
LI •sn I 
ti'f • 9':2 I 

l'::i•t1SI 

l ':i' YS I 
l I• trS I 
bb. 1s1 
'fl• L.JS I 
l t1, t:1h I 

':IL• tt. I 
£t1•9h I 
9U • 9h I 

l tr• Sh I 
8tf • hn I 
I h • hh I 
I u I hh I 

</Y • ( n 1 
"Jf • (" h I 
ttL.J •Ch I 
btl • Zh I 
CY• Z t, I 
hh "lh 1 

L. Z •z t. I 
I I• Z h 1 
t1b •I h I 
Stl •In I 

(£'In I 
~y •I tr I 
t.:S •I h I 
+in• It, I 

YE• I tr I 
t1l •In I 
I l •In I 
17 I• In I 
yU •I h I 
ZlJ •I Ir I 

96 I Oh I 
I b •Oh I 

Ytf 'Oh I 
l6 •Oh I 
ill •Oh I 
(l•Onl 

6Y •Uh I 
't'9 'Uh I 
Z'i •un 1 
os •on I 

S'S •Oh I 
i:: "J•O+i 1 

6h • Ub I 
'l+i •on t 
th•Ohl 
Oh• Oh I 

Lt: •On I 
nc •Oh 1 
I (•Uh I 
bl• Oh I 
9C: •Oh I 
CZ •Otr I 

I Z •Oh I 
ti I •Uh I 
9 I I Oh I 
£ l • Otr 1 

I I• Oh I 
t1U• Uh I 

9U' llti I 
l'.lJ 'Uh I 

SlN3H313 9NIJ.Y10)50 )IMJ.NJJON313~ 
31noow llWNn ·1 

9B 

hl. sz 
ll • Sl 
1 Z • Sl 
6 I• Sl 
y I I GZ 
£I n_;t 
tlU I <jl 

cu•sz 
So• hl 

htl'hZ 
69. hl 
Sh• hl 

Z I• 1ol 
l ~. (' 
h't•tl 

l 6 "1 l 
6(. I l 

( b "I l 
SI• vl 

hv •bl 
St• 9'1 

'TY• 5b 

?;:ui 
l 1 •bl I 

:t:m 176. 'f( l 
Sl • i:J( I 
9l • b£ I 

9u•Ohl 
I£ •On I 
hZ •I h I 
t19 •I h I 
YU I z h I 
ti( 

0 
l h I 

Sy• z h I 
bil'Zhl 
U I• Ch I 

bl• ( h I 

Sh•£ h I 

65 I ctr I 
Z t •.Ch I 

hd • £ t. I 

hb • l:h I 
trU • h h I 

Z I• hh I 
Ol • t>h I 
Bl• h h I 

ht:• hh I 
I h • h h I 

'>'h•hhl 
I 5 • t. h I 
Y':i • t1h I 
1 y • h h I 
S9 I h h I 

bY • hh I 
l t • hh I 
9£ • hh I 
bl• t.h I 
lt1 • +ih I 
h1P h +.I 
lll'hhl 
Db I hh I 

lb I hh I 
hb • nh I 

96 I htr 1 

8b • hh I 
ou •sh 1 
ZO•Shl 
no• Sh I 

SO•Shl 
LU• St.I 
bO•Shl 
0 I• Sh I 

I I• SI? I 
(I I Sh I 
h I• Sh I 

SI• Sh I 
91 "jh I 
LI I Sh 1 

ti I• Sh I 

6 I• Sh I 
Uz •Sh I 

t 930 I 
•1JNI 

1Y J. I ijtiO 

"Jlobt.6b" 
'tlbbb6b

0 

VloOboo• 
Llbbbbb' 

L.lbbOt.b" 
ttlbbObb' 
tll Obb6b 

0 

lJ\ bbbbb. 
I l r.>bbbb. 

((Obbbb
0 

';IL06bb6• 
bL t.b(>bO • 

~ ... t.bbbl..o. 
h';lbbbbb. 

l '7 bbbbb. 

I Lt.bbbr.> • 

blObot.b• 

~tlbbbbb. 

I bbbbbb • 

':JOObt.60" 
'iob6t.6o

0 

hObbobb' 

lldbbbbO" 
11Lbbbbo 

0 

(Ybbu6ti
0 

tnobbbl.>" 
flbbbbO" 

ll'Lb'bbbb' 

l(ubo66' 

bLLbbbb" 

1.:sllbb6b' 
b(~bbbb' 

I ':J'::i06bO. 

UShbbbb • 

rill 666b. 
t:lJt bbbb. 

\'';iU6bbb' 
ibo8b66' 

ttULtl66b • 
l'IU"ltlbbb 

0 

l.lt1lllbb6. 

h('-'iibbb" 

V'l'Llbbb" 
lthltibb" 

'11.:s I Lobb. 

l I UVt.ob' 
Ltih'ibbb • 
h ho.l'fbbb. 

'i I 't'Sbbb • 
£"JI "J06b I 

L'9'Hrbbb" 
';lh I hbbb • 

lJb'.Jl" bbb. 
luUl"t.6b1 

'1Ll'b6b' 
( 1 t I bbb. 

l I u I bbb • 

ll,ub6t.' 

'bhbtlbb. 
( l VtldbO' 

l l bLu 66 • 
l I b'Jaor.i • 
( lb';idbb • 
btlbhttbb. 

U'ibl:ut.b • 

httl:llUbb 0 

UYLl'tl6b' 
bl:l':ill11b6. 

(£\.:6L6b' 

fJ I I tllbb • 

1Uu9Lbb' 

t.: h hSLbb' 
II' t:Utrto6 • 

':J11~lLbb" 

l ut.i I Lb6 • 

Ul':ib'Tbb" 

I.ii: blVbb' 
lt1C.. 'fVbb' 

l tt'::ih., bb. 

UStll<tbb' 

l LU I 'lbb" 

\.'.'Ei(O'::it.6' 

Lbl £ ':ib6 I 

t1U':J':J'J6b • 

'3115 9NION•l -51 

'£ 11. 8'111 
lld'u'fo 
l' Lu• tl9t> 

hlu'd'i'ri 
h £ u • !!9t> 

'.il1:1°li'i'1'1 
':IL 11 • U9 h 

"I lb• iJYh 
'Tl 11 • uYti 

££u0d9h 
L £ u • tJ9tr 
l l1J • u?tr 

dL.u • 11'1n 
ulu • t19t. 
u l 11. d9'1 

u l 11 • "tt'lh 

t.L 1:1•i1v11 

b lo• J911 
lJttu'tf'fh 

I db' dYh 
Z au• d9.., 

ltlu • ti'ih 

'::itld • t1Vn 
l Uu' t19n 

0811 'U'il h 
I bu• i)Yh 
l blJ. \j'fl• 

'lbtt. 89h 

b6U 
0 

t1Yh 
l Oo • uQi. 

tOb • tt't'h 
I I b • t19t. 
'11 b I tl'lh 
I lb' ti'ln 

"fl b' UYt> 
l ( b. i;l9ti 

b( o • tt'lti 
'lht>. ti'9h 

hSb 
0 

IJYl'I 

''lb. 1191'1 

I Lb' 1J'it1 

I tlb • 09 11 

I bt. • 1f9h 

lllL • t.911 
tr Ill• t>Yh 

LZU • b'lti 

UhlJ' b91'1 
':J1.iU 1 b9h 

U£u'bl;lt. 
£BU• b'iti 

h0 I• bYh 
(ll•b9h 

Gtrl•69n 
\:9 I I bYh 

':>8 I• o9h 
uDZ • 6'1h 

l:tl'b9h 
115l0b'lti 

':!St: I b9h 
t. I c • o9h 
h tr(. b9h 

'.JL l • 6911 
uOh • b'111 
thh0b9n 
u LtJ • 69tr 
., I ':i. 69h 

YS':J .-6'1n 

t16S • b'>'h 
lhY'69n 
Y8'f • bYh 

l ( l "69h 

llJL I 6'91• 
h(b06Yh 

dl01b9h 
Cho•o9h 
IOO•Otn 
I 90 •Ult. 
hZ I •lJ£ ti 

69 I• Ulh 
YSZ •Uth 
VZl •liLt1 
'tl6(. 0£ h 

( l h • Dt 1, 
15':1 I Gt h 

I I H NJ 
$I xV 

Morvw 
1H3S 

SNOl!INl~30 

I bS • l ( (5 ttU I 
bL0°bl (5 tiOI 
l~O·tt C'".i uUI 
t.LD•St lS ttOI 
luO•ll rs uOl 
UuO •I l l S t:1U I 
I d0 • 6 I ( S yU 1 
UuO. LI ('l aO 1 
luU•SI £5 91.ll 
lJttD • t I CS ttO 1 
i t;10 •I I f 5 ull 1 
Utt fl•~ \S t1U I 

bl 11 • t ( S t1U I 
I uO • r;; ( s !:fU I 
bL0•( (5 tJOT 

I ull •I £ 5 tjO I 
bLU•bS t:5 ttUI 

iun•tc; es sUJ 
uuO°':iS Z5 ttUI 

l'ttO • C 'ci 
UuO •I~ 

l uO • b11 

Ot10' l t. 
bL0•5tr 

ts au I 
z s 801 

lS t1U I 

~~ ~~I 
lu0•(11 c:'.S aUI 

?!H:!~ ~~ =8f 
6£0•£( l5 uUI 

I uO "it: t5 t1U I 
UuO•(L t5 t;1Ul 

lu0t\( lS t10t 
Uu0'6l t5 gUT 
ld0'Ll lS ttUI 
UttO•sz ZS t10J 

blD"(l l5 1:101 
LJuC•IZ GS aUI 

bLD'bl l5 ijUI 
lt10•ii ZS eOI 
btO•SI lS yOI 

I ttO • l" I l5 1;10 I 

bLO •I I 

I uO • 6 
uuo' l 
'110. 5 
OoO • ( 
luO •I 
uuO•bs 
bLO • L':J 

I "U0 •SS 
otO•ts 
I ttO• 1 s 
bt0°6t. 

t 5 t1U I 

ZS 1;1U I 
ZS uOI 
z s 110 I 
t'3 aU I 
c:'.5 t1U 1 

IS dll I 
I 5 tiU I 

15 9U I 
I 5 t1U I 
IS do I 
IS till I 

1-uO•tn 15 t1Uf 
Ot10•~tr 15 IJUI 

Z ijO •th 1 ':l ttO I 
Ot1fl •I h 1 ':i uO I 
t uO •bl I ':J uO I 
UdO•l( 15 uUJ 

bL0•5( I~ 1;101 
l"Q'U•(( IS uUI 

otO•lt: 15 !JUI 

loll•ol IS uUJ 
blll' ll IS uU I 
I 1;10 • 5(: l 'i 1;1U I 

UuO•Ct IS ttOI 
l1:10oft IS tiUI 

Ot10•o1 15 yUI 

lt;O •£I I; 1;10 I 
O'tfO•SI IS 901 
ltJO•(I 15 yOI 

UttD • 1 I I 5 uO 1 

btO•b 15 tiOI 
I t10 • L IS ijO 1 
bLD • IJ IS ttll I 
I ttD • £ 15 tJO I 
6til• I 15 aUI 

lt10•os 05 1101 
Ot10 • t<:, US ttU I 

l1;10151;s us t10I 
U1:10•£5 OS t10l 

Z110•I~ US 901 

UuO•bh us uo1 

bLD'ltr OS uo1 
l1:10•Sh US 1;1Ut 

( 5' H' HI 
3w I .L 

03SdV13 
ONnlJ~!> 



(' 

(' 
"' 

( 
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GR OU No 
ELA~!ED 

T!M[ 
f H •Mt 5 I 

TIME 

FROM OPS 
IGNITION 

I M JN1SECl 

IOA "II SJ,S79 Oe '"° 
108 "II 531&79 
108 'fl 551581 
108 '+I S71S79 
108 '+1 SY1S8n 
108 1U ltQBt 

ID8 •2 
I 08 '+2 
I oB "12 

l QB "12 
108 'I 2 
I QB "+2 

I QA "12 
I 08 '+2 
I 08 '+ 2 
I oB '+2 
I 08 "12 

l 08 '+2 
I oB "12 
I 08 "I 2 

I' oA 1 
3. 079 
s. oeo 
7. 079 

1~:g:2 
13 • oeo 
IS, 08 I 

t 7 • oBo 
19. 08 1 
2 l • Q79 
231001 
251079 
21. ae 1 

108 '42 271081 
toA "12 2'ieQ79 
toe 1.12 JpaBo 
10s '12 3J•oflz 
10 e '12 Js•oAo 
!QA 't2 37 1 082 
i 0 e 1.12 39,01:10 

I oB "'2 "'t • ofl 1 
IQA "12 '+JtQ79 
108 "12 "151081 
108 't2 '17•Q79 
1oe 1.12 "19•oflt 
108 '+2 511079 
IQA "12 SJ1QF'Q 

toB '+2 SS10Elz 
108 '+2 571080 
10 11. "12 s9, 0 s 2 
IQB '43 pQBQ 
108 "13 3•QB1 
10 e i+J s. 0 e.o 
108 't3 71QE'1 
10s 1.13 9·o79 
108 "13 I l•QAt 
toB "13 1J t Q79 
108 '13 IS•oElt 
toe '13 J7•o79 
10 e 1.13 t'hoBo 
1ae '43 2pof:l2 
108 1.13 ZJ•oflo 
toB 'f3 ZS•oBz 
1oe "13 27•oflo 
108 113 29 1 ofl1 
toe 1.13 lt•o79 
10 e 1.13 J3,0F11 
lQB '+3 3S•Q79 
108 '+3 37•QPI 
to8 '43 39•o79 
108 '43 '+po8n 
108 't3 '+3•0~2 

108 '+3 '+S•aeo 

IB! ~~ ~~:e:~ 
108 't3 s1.oe1 
108 '+3 S3.0P.o 
aoe '+3 ss•oP.1 
108 '+3 S7•Q79 
108 't3 S9eoP.1 
108 'i'+ 1•079 
108 '+'+ J1081 
108 'f'+ S•o79 
108 'f'+ 71080 

108 '+'+ 9eOA2 
toe '+'+ 11•0~0 
108 'f'+ IJ 1 ol=l2 
1oe '+'+ 15•o"o 
108 '+'+ l7•0P.1 
1oe '+'+ !9•o?9 
I 08 '+ '+ 2 I• oB I 
108 '4'+ 23•079 
toB f.f'+ 2Seo8t 
108 '+'+ 271079 
toA '+'+ 29•oeo 
108 '+'+ J 1 •082 
10s If'+ JJ•oeo 
I 08 'f '+ 35 •all 2 
108 'f'f 3?tQ80 
10B '414 391081 
108 '+'f '+po79 
108 '+'+ '+J•OBt 

n• •7. so 
O• •5150 
O• • J •SO 
o• ·1tso 
o• ··oo 

o• • OCI 
O• 2•00 
O• '+ • 00 
O• t. • 00 
O• BtQC 
0 • I 0, 00 

O• t 2 • 00 
o• t'+.oo 
o• 16 • oo 
O• 18 • 00 
O• 20• 00 
O• 22•00 
O• 2'+ • 00 
O• 2&•00 

O• 26•QO 
a• 20•00 
O• 30•00 
O• 32• 00 
o• 3'tt oo 
O• 36•00 
0' JA • 00 
o• '+o• oo 
o• '4 2. oo 
o• '4'+• oo 
O• '+6 • 00 
o• '4A • 00 
O• S(h 00 

Qi 52•00 
O• Sf.ft 00 
O• Sb• OQ 
Q1 5AtQO 
O• 601 QO 
I• 2• 00 
t. 14. 00 
t • 6 1 00 
I • 8 •OD 
t 1 IO• 00 
I• 12 1 00 
I• I'+• 00 
I • 16 • 00 
t • t 8 • 00 
I• 20• 00 
I• 22• 00 
I• 2'4• 00 
I 1 26 • 00 
I ' 2e' 00 
I• 30• 00 
I • J2'00 
I • J'f • 00 
I• 36 • 00 
I• J8 • 00 
1 • '+ O• 0(' 
I • f.f2• 00 
t. '+14. (10 

I: ~tBB 
1 • SO• on 
1. 5 2. 0(1 
t • 5'+ • 00 
1 • 56. 00 
1 • s0. oo 
I 1 60• 00 
21 2 • O(l 
2• 'f. oo 
2• 6. 00 
2• A.co 
2 • IO• 00 
2• 12. 0(1 
2• I'+• OD 
2• 16. Q(l 

2• t e, oo 
2 1 20• (l(l 

2• 22• 00 
2• 2'1•00 
2• 26100 
2• 2e 1 00 
2• 30•00 
2• 32• Q('I 

2• J'+. 0(1 
2• 36°00 
2• 38100 
2• 'IQ• 00 
2 1 '+ 2' 00 

\ 
U7 

TABLE XVII. - LM PARAMETERS - UNDOCKING AND SEPARATION TO LM LANDING - Continued 

(h) Perfonnance and weight parameters - POI to touchdown 

TH~UST 
MAGNJTUDf'. 

I LBFl 

• 0(1 

17?. 2(1 
I 7'9 • 2(1 
17'9, 2('\ 
1 ?•. 2('1 
I ?9 • 2n 

1375127 
t 375, Sfl 
13751A'9 
t 376 •I q 

t3~! : ~~ 
t3 77t02 
1377127 
1J?1.s2 
t J77. 76 
13771') '9 

13 ?e. 21 
1378. '+l 
1378 tbJ 

'979 2. 6!; 
97f!At AS 
97AB,9J 
9799 • t t 
'9?A9t'45 
978'9 •• ., 
97901"'1 
9790197 
9 79 t 1 SEI 
9792•2" 
9792193 
979J16~ 
979tt. JA 

9795•12 
97951A7 
9796tb3 
9797. '+ 1 
9798•2n 
979E!,9'9 
9799,77 
9ea,,.s~ 

9eo1•35 
98 021 I 'I 
9802•93 
9803.13 
9SO't•S3 
98QS•J2 
98n61t2 
9A~6•91 
9AQ7169 
98(18. '18 
9An9•21 
9e1o•06 
9e I ('I• .R~ 
98 It • 63 
98 I 2• '11 

9A ! J• '" 
98 I J. 9fl! 

9A I 't 1 76 
9Bt5•S3 

::1~:~~ 
9eJ7tA~ 
98 JP: • 63 
9e 19, '4n 
•s1o•t7 
9A2o••3 
9B2p69 
9822• '4'5 
9823•21 
9e23.97 
982'tt7l 
982S1'1A 
9816' 2'1 
98?&t99 
9827t7) 
9828· 'IP.i 
9A29•2? 
9ez9,97 
9A lo• 7 I 
9B:q t '+S 
98 32• I fl 
9e32.•2 
9833,&s 
9e J't. 38 
9eJ5, I I 
9e35,914 
98J6t5? 
9e31 .2 • 

SPECIFIC THRU~T 
IMPUL SE ACC[LERATtON 

I SECI <FTISEcis r cJ 

.ooo 

28t•O OO 
2e 1 . ooo 
281•000 
28 I • CIQO 
28t•OOO 

•ODO 

• I 70 
, I 70 
• 170 
, I 70 
• I 70 

VEHICLE 
MASS 

I LB I 

AC CUM 
DELTA• V 

IFT/ 5Ecl 

10 •000 

ULLA GE 

J396812 
3396619 
J396St6 
3396'+. '+ 
33963,'+ 

• 000 
• 339 
t6?9 

t • 0 J 8 
I 1 27 3 

VELOCITY 
TO BE 

GAINED 
IFT/ SEC I 

•ODO 

•ODO 
•000 
•ODO 
•000 
•OD O 

TGO To 
THRUST 
cUTDFF 

I SEC I 

oOO 

56 t . 2e 

561 '28 
56 t • 28 
56 J 1 2B 

•DD 

POWERED oEsCrNT tNJTJ"TION (PDJJ - DPS 1GNJTJON 

29St29n 
29St3Jt 
295137 1 
295 • '+ t I 
295. '4'+9 
z9S , 'f95 

295•520 
29515514 
295•58? 
29S1619 
29516'+9 
29S1b?R 
29St7Q7 
29Se?3q 

Jo'+. 6 0 9 
JQ'4•S99 
3o'+•S92 
JQ'4tS82 
30'+•569 
JO'+• SSJ 
Jo'+• SJ& 
JQ'+. 5 17 
3Q'4.• l49fl 
Jo't. '177 
Jo'4 • '4SS 
3o't • '4 3'4 
30'+ •If I I 
3Q'4t389 
3(1'1. J66 
3Q14. 3'+3 
31'.! 14. 31 q 
Jo'4. 296 
JQ'ft2?J 
30'4. 2'+9 
J0'+•226 
JQ'+•2QJ 
JQ'4. 179 
30'+• I 56 
30"• t J2 
30'+• I Q9 
3(1'+• 086 
Jo'4•063 
3o'+•039 
JQ'hOl6 
JnJt99J 
JoJ'97o 
3Q3. 9'+7 
JoJ• 9 2'+ 

~g;::9J 
JQ3•B56 
JoJ•BJJ 
JoJ1 e IO 
JQJ• 787 

m:~~~ 
JeJ.?20 
JQJ t 697 
JQ3• 675 
3o3•6SJ 
JoJt6Jo 
Jal• 6oR 
3Q3t S86 
3QJ•56'+ 
303•5'+2 
30l•S20 
JoJ• 1498 
303. '+76 
3(13• 'f5'4 
Jol•'IJ2 
JQJ. '+ l (I 

JQ3t389 
303•367 
J(IJ. 3'+5 
JoJ• 32'4. 
3QJ• 30 2 
JQ3•2B1 
303 • 2S9 
Jal• 23e 
3QJ•217 
JQ3• J 96 
3Q3'17'+ 
30J• I SJ 

l . 303 
1 . 303 
1 • Jo'4 
I• JoS 

::Jgi 
I• 307 
1 •Jo? 
I • 30e 
I • JoB 
I • JQ'9 
I 1 3 IO 
I• 310 
I • 31 I 

9. 31 0 
9.325 
9. J'+ 3 
9 • 36 J 
9. J79 
9,J9? 
9. "t 6 
9, '+JS 
9. 145 3 
q. '+11 
9. 149 2 
9 • fd I 
9,530 
9, S'49 
9,569 
9,588 
9, bciB 
9. 62e 
9. 6'+? 
91667 
9,6A? 
9t7o7 
9. 7 27 
9. ?'+e 
9' 768 
9 1 ?AA 
9, eo9 
9. 829 
9 • eso 
9 t A 71 
9. 89 2 
9•9t2 
9,933 
9. 95 'I 
9,976 
9,997 

l O• 0 I A 
IO• Q'IO 
IO• 06 I 
IO •QBJ 

18; 11 ~: 
IO• t '4.8 
IO• 17 0 
l(lt 19 2 
1 O• 21 '+ 
IO • 2J7 
1(1 •259 
IO• 2A I 
IO• JO'+ 
1 O• J27 
IO• 3"19 
IO• J7 2 
IO • J95 
I O• 4 t B 
IQ• 1414 I 

IO •"" '4 
IC!• 1488 
1 O• 5 I 1 
1 O• S35 
IO• SSE! 
IO• SB 2 
IO • 6Q6 
IO• 630 
IO • 65'+ 
1O •678 
I0•702 
t O•? 27 
1 O• ?S 1 

JJ963t"' 
JJ95319 
339'+'+. 5 
JJ935•0 

~mt~ 
3J9Q6t6 
3JB97e I 
33A8?16 
3J87e12 
33868.? 
33AS9•2 
J38149t7 
~ 38"1Qt 2 

l '273 
J•879 
6. '+B 7 
9tQ96 

f ~ :I?: 
16•9Jo 
t 9 • S't'+ 
2zq59 
2'4.' 776 
27•393 
JO• 012 
J2•632 
JS•ZSJ 

•co o 
•000 
•ODO 
• (100 
•ooo 
•ODO 
•oo o 
• coo 
•ooo 
•ooo 
• coo 
• coo 
•ooo 
• coo 

THROTTLE TO MAXtMUM THRUST 

J38'+o•2 
3J77S• e 
J37 I I • 'f 
3J6'+7•Q 
JJSB2•S 
3JS I 8 •I 
3J'+5J• 6 
33389.2 
3332'4•7 
332•0·2 
JJJ95e7 
3Jt3 1•2 
JJo&6•7 
JJQ02•2 
J29J7t7 
32fl73•2 
J28Q816 
327'4'4 • I 
3267915 
3261'+.9 
J2550•'f 
32'+8518 
J2'f21•2 
32JS6t5 
32291,9 
32227tJ 
J2162•6 
320'9e10 
32Q3J•3 
J196e16 
319014. 0 
J1BJ9 1 3 
J 177'+ . b 
3J?Q9t8 
3 t 6'+5 ti 
3 t sea,'* 
3 JS t S• 6 
J t '4.SQ• 9 
3 I 3861 I 
J 132 J I'+ 
J 1256 t6 
31t9 t. 8 

31 12?. 0 
J1062•2 
3Q 99? 13 
Jo9 J2• 'i 
3Qe67t? 
Jaeo2•S 
Jo7J719 
Jo673• t 
306oe.2 
3oS'+J•J 
3o'+?B," 
Jo'* I J • 5 
3QJl4Bt6 
3Dz83 •• 
302181? 
3ol5J17 
Joo8818 
3QQ2Jt8 
299Se.e 
2989318 
29e2818 
29763.e 
2969e.a 
291i3Jt e 
29568. 8 
29503• 7 
291438.7 

3S•2S3 
SJ• 88'4 
72 1 551 
9 l' 25'+ 

J o9 • 99'f 
128•?70 
t '+7 •SB'+ 
166. '4.Jl4 
t85 •322 
20'+. 2'+8 
22J 1 2 12 
2'4.2• 21 S 
26 1•255 
2801335 
2991'+53 
3t8•6tO 
J3?18Q6 
JS7•o't2 
J7 6 • 3 t 7 
J95•6J2 
'+ 1'+•986 
'+3'+ • 3B I 
'tSJ • 8 J 6 
'+ 7 J• 29 I 
1492•eo7 
512•3&J 
S3!'960 
SS1•598 
S71•278 
5901998 
6 IO• 76 t 
6JQ'565 
6SQ• '+ 11 
67Q•298 
690•229 
7 Io • 201 
7Jo•2t6 
?SQ• 27'+ 
77Q•J?S 
79Q•S19 

:lB:~~* 
~5 I• 2 JI 
87p5JQ 
89Jte92 
912•299 
9J2•75Q 
95J•2'+5 
973•785 
99'4. • J7 I 

IO 15 • 00 I 
1035•677 
to56 • 399 
107?q66 
109?•979 
11t8 . 839 
1 J 39' ?'4'4 
11601 697 
1Jllp696 
1202 • 7'42 
t 223•8J5 
12'+ '+. 9?6 
1266. 16'+ 
128?•'+00 
I JQB•6e'f 
13Jo•Ot6 
t35}'J9? 
137 2•e26 
139'+•305 

•coo 
ss22•J65 
ssoJ•B'+o 
5'+85•2 78 
S '+ 66•676 
;'4.'fB •OJ'+ 
~'+29•JSt 
S'+tQ•62S 
SJ9t•BS7 
S37J•Q'+6 
SJS'f•J93 
SJJ5129? 
SJ!6•JS9 
5297130 0 
5278 • JS8 
s2s9•29s 
52'1ot192 
S221'Q'f8 
S20t•86't 
St82•6'4.o 
5t6JtJ7? 
5 11411 • o7s 
s 12'+ • 7 3'4. 
s10S•JS'+ 
saBE.1937 
So66•'+e2 
SQ'l6•989 
so2?•'4S9 
soo1•e92 
'+988. 289 
1496Bt6'+8 
'+9'48'972 
'4929•260 
'4909•Sl! 
"!889•?27 
q869•9c8 
1.tBSo• QSJ 
"18JQ'16J 
q810 •2 J? 
&1790· 277 

~;~8: ::: 
'+7Jo• 1e0 
'f 7 to• oe9 
11689 1955 
f.f669 t787 
'46'49. 58'+ 
"16 29. 3'+7 
lf6Q9tQ76 
'+S88t?7t 
,,.s68. '+J t 
145'+8•Q57 
lf527•6'+9 
'4507. 207 
'4'+84•? J 1 
&1'+66•220 
'4'+'45. 67'1 
'+'425•o9s 
"tf.fQ"I• 148 I 
14J83 •8J 1 
14 36J1 t '+8 
'13'+2' '+29 
'43 21•676 
'f3QQ•888 
'+280 1 060 
'+259•209 
'+238•316 
f.f2t7•J87 
'f I 94 • '123 

• oo 
•DO 
• Do 
•Oo 
• OD 
.oo 
•O o 
•Do 
• OD 
•Oo 
•Do 
•D o 
•Do 
• Oo 

•O o 
SS9 • '17 
S57t29 
SSS• ID 
552•92 
5So•7'+ 
S'fB • 56 
5'+6. 38 
S'+'+ • 20 
S'f2• 02 
SJ9 • 8'+ 
537166 
5351 '18 
SJJ• Jo 
531 • 12 
s2e.95 
526177 
52'4. 60 
522• '+ 2 
52o•2S 
s 18. 07 
StS•9o 
s 13• 7 J 
51t•56 
SQ9139 
507•22 
SOS•OS 
502 1 0a 
soc• 7 1 
't9B. 5'+ 
'+96t 37 
'4.9'+ • 2o 
149 2• OJ 
1.te9. 87 
'fe7. 1 0 
'4851 53 

'+BJ• 36 
'48 J • 20 
'1?9. 03 
'4.76. 87 
'+7'+ . 1 0 
'I 721 5'+ 

'+7o• l? 
146A • 2 t 
'4.66 •OS 
1403 •ea 
f.f6 t • 7 2 
14591 56 
'+57. 39 
'ISS• 23 
'4S3• 07 
'+So• 91 
'+'18. 7'+ 
'+'+6. 58 
14'4.'f• '4.2 
'4.lf2 • 26 
'1'4.C• IO 
lf3?. 91.j 
'+JS• 78 
1433• 62 
'43 t • '+6 
'+29• Jo 
'f27 •I'+ 
'+2'4• 99 
'f 22• 8 2 
1420• 67 
'+ 18 tS I 
'+ ,, . 35 
14 I'+• 19 

THRUST 

PITCH 
ANGLE 

I DEG I 

•000 

96. 22'4 

96•335 
96. '+'+S. 
961556 
961639 

95 1 253 
95tJ6J 
95. '4 7 3 
9St58J 

:t:~i 
9S•913 
96•o2J 
96 • I JJ 
96. 2'+3 
96•353 
96. 1463 
9615?2 
96•6e2 

961682 
96•788 
9616Jt 
96' '+ 29 
96•2os 
9S•9J6 
95 • 6'+S 
95•3J2 
9S1019 
914. 68 J 
9'+. 3'17 
9'f• o 1 O 
9J16?3 
9Jt 31 '4 
921977 
92•639 
92•JOt 
9 I, 98'4 
9 1•6'+S 
91•JQ6 
9c•98A 
9 0 , 61,., 
9Q•JS2 
9o•oJJ 
89t?J6 
89. '+ 16 
B9. 119 
88•020 
88•522 
88 1 223' 
87' 9 2'4 
8 7. 6'+6 
8 7 • J6A 
8?•c6e 
861789 
e6•SJ2 
86•2S2 
as. 99" 
85. 7 1 '4 
85•'+55 
85'196 
e'+. 9J 7 

8'4. 699 
8'11 '139 

81f • 20 I 
8J1962 
8J•?22 
eJ. l.j8 3 

8Jt 214J 
8J•oo2 
821783 
82• 5'+2 
82•32J 
82qc3 
Bpe82 
8 I• 66 t 
e 1 . '+62 
8 I• 2'+ I 
8 I • o'+ t 
8o•B'+o 
Bo• 6 "10 
Bo•'+ 39 
80• 237 
Bo•oJs 
?9•8J3 
79•652 
79 • '+7 I 
79•290 
79, I 08 

OPS G IMBAL ANGLES 

PITCH 
I OEG I 

•000 

1000 

•000 
• coo 
•000 
•ODO 

• I • J87 
" I • 387 
.. I • J8e 
- 1 '389 

: 1:J~6 
•l'J9o 
.. I' 39 1 
.. l • 39 I 
• t•J92 
.. I• 39 2 
-1'39J 
• ttJ9J 
"' 1 . J9'4 

• t. J91.j 
· 1•398 
" I ' •o I 
.. 1 ''fQS 
• I' '+OB 
.. I''+ 12 
'"' I ' '+ 1 S 
• I ' '1 t 9 
"" I' '+22 
.. I • '+26 
- 1' f.f29 
- 1. '+J2 
"' I•'+ JS 
- l''+J9 
"" 1' 'f'+2 
• I' '+145 
• 1. '+'+8 
• Jt '+5 I 
.. I• '+5'4 
• I• "IS8 
.. I • '+6 I 
"" 1 ' 't6'+ 
• I• '467 
• 1 I '+70 
.. I ' '47 2 
.. I• 'f7 S 
.. I' 'f7e 
• 1. 1481 
• p 'fB'f 
• I• '487 
.. I• '4e9 
• 1. "19 2 
.. I • '4.9S 
- 1''+97 
• I 1 SQQ 
• 1 • 5 QJ 
• 1 ·sos 
• 1 •Sae 
"" !'510 
"'1'5 13 
., 1' 5 t 6 
• t . s 18 

•tt520 
• I• 52J 
• 1 • s2s 
"' I• 528 
• I• 530 
"l'Sl2 
.. I ' S35 
.. I• SJ? 
• pS39 
.. , • 5'+2 
•I' 514'4 
.. I• 5'46 

• 1 • S'+8 
"" t • SSQ 
- 1. 552 
" I• SSS 
•psS7 
- 1' S59 
"' I' 56 I 
.. J '563 
• I' 56S 
• t . 56? 
• I • 569 
·l'S7t 
• I• S 7 J 
· 1• 57S 
·1'577 

r,w 
I DEG I 

•OOC 

•000 

•000 
•000 
• 00 0 
•DOU 

-•J2? 
-.327 
-•J2 7 
- • J2? 

::m 
... J27 
-•328 
- • 328 
• 1 J28 
... J28 
... I 328 
·•328 
"'I 328 

.... J2e 

... • Jz9 
·•Jlo 
.... 331 
••J J 2 
••JJJ 
... J33 
- • 3J'+ 
... JJS 
- • J34 
... J37 
••JJ7 
- • 3J8 
... J39 
.. . J'+O 
- • J'+O 
... 3'+ 1 
""I 3142 
.. '3'+J 
.... J'+J 
- • J'+'I 
- I JlfS 
- • 3'+6 
- • J'l6 
- • J'47 
• • 3'f8 
... 3'+8 
.. . J'+9 
••JSo 
.. • JSo 
••35 1 
·•3S2 
... 352 
•13SJ 
••JSJ 
.. • J5'1 
• 1 JS5 
., I JSS 
••J56 
... J56 
··J5 7 
... JS.8 

••JSe 
••JS9 
.. . J59 
... J60 
· ·3bC 
.. , J6 t 
... 362 
- • J6 2 
... 363 
•1363 
- • 361.t 
... 36'4 

••J65 
••J 65 
... 360 
••J66 
•tJ6? 
•tJ6? 
••J68 
- 'J68 
•• J69 
... J69 
... 370 
... • J ?o 
... . 3?0 
.. 'J 7 I 
• • J 7 I 

DPS 
CHAMBER 

PRESSURE 
I ~S 11 

•000 

•000 

•000 
100 0 
.coo 
•ODO 

1'4•'+S7 
1 ' ... '+? 2 
, ... '+8 7 
1'4 .502 

/~ :H~ 
'"' 5'4. 2 t 'h55'+ 
1lit•566 
1lit •577 
1 't1SB8 
11t •599 
t It. 6c9 
t 't. 6 19 

10S•l 17 
10••2?8 
I ol • 26'+ 
1 o& • 2'+'+ 
10•·2 19 
I oi• 189 
I o S• I S6 
toStJ21 
10•·083 
I al• 0143 
to S•o o 2 
I o't • 961 
t Q'f• 9 t 8 
I o'h 8?S 
I o't •BJ t 
t Q'tt 78? 
10 1t.7'fJ 
t o't. 699 
I o'f,65'+ 
to'+ • 6 0 9 
1 Q'tt!'.:>65 
I o'f • 520 
I o't• 't?6 
IO'h'+Jt 
I o'f • 386 
t Q'f1 3'4.2 
I Q't1 298 
I alt• 253 
1 o'+• 209 
I o't• J65 
I Q'f• 1 2 1 
1 o't • 011 
I 0'+ 1 033 
tol •9a9 
I al• 9146 
to l•902 
I alt 859 
1Q lt8 t5 
1o l1 772 
1o l1 ?29 
10 31686 
1 Ol• b'IJ 

1o l•600 
I Ql• !&& 7 

1cl •S 1S 
1 al• 'f7 2 
I Ql• '+30 
1o ltJ8 7 
1 Ol • J't& 
IOl •l 03 
10 3126 1 
to l•2 19 
t Ql• 1 77 
I03t1J5 
I Ql• Q9 'f 
1031052 
I Ql1011 
10 2'969 
tc 2•928 
IOZ•887 
t oz• 8'46 
1o z•Bos 
I OJ• 76'+ 
102•723 
102•682 
1a.a•6'42 
1QZ•6ot 
10 2•~61 
to2 • S2o 



) 

) 

) 

.. 

6 90. 6 6 
zo I• 66 
S( I• 66 

991. 66 
noz.66 
ttz • 66 
L9Z•66 

00(•66 
(((•66 

99('66 
66('66 
ttt.

1
66 

99h1b6 
OOS166 
htS166 
L9S'66 
109•66 
SC'9' bb 
699'66 
C0L'66 
£(£'66 
I tt • 66 

soe''' 
Otr9•66 
hl9'66 
6°1,. 66 
(' .,, • 66 

IH6'66 
Z 1 0 •00 I 
LhO •OD I 
zao1001 
LI I •DO I 
ZS I •OD I 
l 8' I oo I 
ZZZ•OOI 
LSZ•OOI 
c6z.001 
9Zt•OOI 
h9(t001 

66(•001 
Stt.•001 
0£+,•001 
905•QOI 
ZhS •OD I 
B!S•ODI 
tr 19100 I 
0591QOI 
91M1DOI 
CZtiOOI 
6St•OOI 
116! •OD I 
zte•OOI 
999•001 
so6.001 

Z "'•OD I 

~ia:n\ 
zso d O I 

m:/81 h9 I• IO I 
I Oz• I 0 I 
,cz •IO t 
9£Z • 101 
h It• 10 I 
I SC• I 0 I 
bBt •Io t 
t.Zh • 10 I 
S9h, I 0 I 

cus. '01 
1hS•10 I 
6£13 • t 0 I 
t I 9 •I a I 
ss9•101 
h6cpf01 
Zt t •I 0 I 
I Lt• I 01 
,ae •I 0 I 
9h9 •I 0 I 
£98 •I 0 I 
9Z 6 •I 0 I 
S96 •I 0 I 
"DO •fO I 
thO•ZDI 
zeO•ZDI 
ZZ I• zo I 
I 91 •ZO I 
I oz •ZO 1 
Dti-Z •ZD I 
nez•zOt 
OZt•ZDI 
09t•ZDI 
OOtt•ZOI 

Ohtt•ZOI 
0 Bh •lD I 

I I Stl > 
3~ns1lt1d 
H30W'IH) 

SdO 

96( ... 
96( ... 
96(. -
96( ... 
96(. -
96( ... 
Y6( • .. 

96( ... 
96( ... 

56( ... 
56( ... 

56(. -
S6£ • .. 
56( ... 
56( ... 
S6£ • .. 
56( ... 
'16( ... 
tq)( ... 
h6( ... 
h6( ... 
h6( ... 
h6( ... 
.. 6( ... 

( 6( ... 

f6f•­
( 6( ... 

( 6( ... 

(' b( ... 

l 6( ... 

l 6( I'" 

Z6£•­
Z6£ • .. 

l 6('. -
I 6£ •· 
I 6( I"" 
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I t10 • l h t I• t1U I 
Ot10•Sh £h 1101 

zijo.ch t'• ao1 
0 t10 •I h £I• uO I 

OLD• 6£ L ti ttU I 
nan• I l t •· 11U I 

otC' • c:;r l" tiu 1 
I t1Cl • (t t•• aO I 
6£0•1£ lh aOI 
I ijO •bl 
6t0. ll 
I uO • ~l 

DuO • t: c:' 
z t10 •rt 
OuO•nl 
ZttO•ll 
0 t10 •<;I 
fl tD • (I 
I oO •I I 
ntP • /: 

T &0 • l 
otP•S 

l h aO 1 
th tlo 1 
£I• BO I 
L h 90 l 
l" tiU I 

£" t:JU I 

LI• t;101 
t+• "dUI 
th 1;tO I 

L h 1;tO I 

th BO I 
t t. "do I 
th ciO I 

I un • ( th uO I 
o do• 1 ,_., ttll 1 

!t:JC•b~ 9h 1;101 
01;10•tS Yh ijOI 

Yh b'O I 
1..tiO•l~ Yh 901 
otO •I ';i yi. 

l uO • 'i':i 

tJO I 
do I 
bu I 
901 

I aO • 6., >th 
titC' •Lt. 91r 
I ti('° Sh Yh 

6t0 •I tJ <Jh 1:10 I 
1 un •I., 

UuO•b( 
I uC1 •I ( 
llt10. 5£ 

l uO •£( 
oijo. 1 r 
z'tlo •bl 
Ot10 • / l 
btO • CJl 
111n • l l 
htO •I' 
I &0 • b I 
titO • l I 

y t> ttO I 

9 h "till I 

Yh b'O I 
9+> tlU I 
yt; "dU 1 
9h t1D I 
Yh "tlO I 
91• 90 1 

yh 110 I 

.., .. 1;101 

..,., £f0T 

'fh 80 1 
y h i;!O T 

I "d(l 1 c; I Yh itO I 
01:10•fl y+. 'clOI 

Z110ol I '-lh 1:101 

Oi;0•6 9h 11Ul 
tuD•l 9h 901 
Ot;O•S '-lh t:1DI 
6t0•£ 9h t10I 

I uCl •I 9h 1;10 I 
bt0°6S Sh -aOJ 

!~R:~~ ~~ ~Bl 
1110•(5 'jh 001 
OuOols Sh 1101 
lij016 .. Cjh 901 

oijo •Lt. Sh tjU I 
ZuO•Gt. Sh tiOI 
D00•t:tJ St. 801 
ZtiO•lh c;n gOI 

Ot1D•6£ S., 
bl[' 0 l ( S+> •" ( 

.o ( 

tan• c;r 
otO •CC 
I tfO •If 
btO •bl 
I aO • Ll 
OuO • Sl 
z "do 1 r z 
l1u0 1 l i. 
l un • 1.11 

CJ-aO •I. I 
otO•GI 
I 00 • (I 
btO ti I 
1 00. b 

bto • L 
I t1D Is 

Sh 901 
'iii 90 I 
Sh ttO I 
';ih t1DI 

5h 1.101 
Sh tiO 1 
Sh 90 I 
Sh 901 
'ih tfO T 
<:,h uil I 
Gh 901 

Sh 901 
Sh ttO 1 

Sh 901 
Sh uO I 
':ih 001 

U-aO•C Sh t10I 

I ttO •I Sh 90 I 

OtiO • 6':i h h ttO I 

zaO•ts "" uDI 
OaO•'js hh bOI 

6t0•C':i tih uDI 
UtiO•ls tih 901 
btO•bh hto ul.lT 

I "do• l h hh 1;tll l 
AtD•Str trh yOI 

<S1H•1-q 
3rd .l. 

03sdY13 
ONnOH9 



" 

1' 

( 

GROUND 
ELAP5 EO 

TIME 
I H • M, S I 

108 '1 7 SS 1081 

108 't7 571Q79 
108 't7 S910R1 
108 lf 8 1•079 
108 lfB 3•Q8t) 
ID B 'IA s. a e2 
10e 1te 1• 0 e0 
10 8 '18 'i.082 
100 'IA 11 1 0Bo 
108 '18 13•08 1 
10 8 'f8 I S•Q79 
108 lf8 17 • 081 
IQB 'IA 19eQ79 
IQB lfA 2JtllBI 

toR '48 13•o79 
10 e lfA 2s-oea 
108 't8 271082 
108 lf8 2'9tQ8tJ 
JOB '18 l1•0A2 
108 lf8 331080 
10R lf8 3StQ81 

I oB 'fB 
1 QB lf8 
I 08 '18 
I 08 lf 8 
I 08 '18 
I 08 '18 
I 08 lf8 
108 '18 
1 QB lf8 
I oB 'f8 
1 QB '18 

l 08 '18 
I 08 '19 
I 08 '19 
108 lf9 
I 08 'f9 

1 as "'' 
1 QB '19 

1 as "' 
I QR '19 

l QB '1 9 
I QB 14 9 

I as "' 
I QB '19 
I as ,,., 
1 as '19 
I oB '19 
I 08 q9 
I 08 'f9 
I QB '19 
I 08 1f9 
1 oB lf9 
I 08 '19 
I as .. , 
I oA '19 
I QR "t 9 
I QB 149 

I 08 lf9 
1 as i.t9 
I 08 '19 

1 as '*' 
t as '19 

108 Sn 
I oB SQ 

108 so 
108 so 

37, oRo 
391081 
If l • 1)79 
'13 , 081 
'IS• 079 
1n.oe 1 
'191079 

S I• 080 
531082 
SStQSQ 
S 710A z 
59. 080 

I' oA I 
3• 079 
~· 081 
7 . Q79 
9 • oB I 

11 , Q79 
1 J, oeo 
IS •o82 
1 71080 
l'hOA2 
2 1 • oeo 
'-3• QA l 
'-S• Q79 
27·0" 1 
29•o7Q 
.1 l •QB I 
3JtQ79 
3s.otto 
:11 1079 
39. 0 80 
'+ 1 • ott2 
'+J1 a Bo 
'+S1 oB 1 
'+7 1 QB 0 
'f9. os l 
Spo79 
SJ 1 01' 1 
ss I 079 
571 081 
S91Q79 

I • 0 8 0 
3 1 oEI 7. 
S1QA0 
7•082 

ace so 910Ao 
io e so 11 1 081 
108 So 13 107 9 
108 so 1s•oe1 
108 so 17tQ79 
JOEi SO 19 •QA I 
108 s o 21•079 
108 so 231080 

108 So ?S1082 
10s s·o 21. aso 
108 so 29•082 
108 So 3 11 080 
108 so 33•081 
10s so J s1 oe o 

108 so :n .011 1 
IOB SQ 391079 
108 so '+1 1 081 
108 so 'fJ1Q79 
108 s o '+51081 
108 50 '+710711 
108 SQ '+91080 
108 so spo02 

TIME 
FROM OPS 
IGNITION 
!MIN tSE CI 

S• s• .. oo 
s. 56•00 
S• 58100 
i:,. 60•00 
6. 2 • 1)0 
6 I 'f I 00 
,, I 6 I 00 

61 8100 
6 1 1 01 00 
6 • I 21 00 
Ii• l '+ 1 00 
6 I 161 00 
6 1 1 A1 0 0 
61 20• 00 
61 '22100 
1 .. 2'+.oo 
,, , 26•00 
6. 28.00 
6 I 3 1') 1 00 
,, • 32 I 00 
b• 3'+. ('IQ 

61 J6 tQO 
6• JA•O O 
6 • '+Qi 00 
6 • 'f 2• O('I 
6• 'f'+. 00 
,, I 'f6 t 00 
Ii I l.lA. 00 
61 SQ1QQ 
61 52•00 
6 • 5'f 1 00 
&1 56100 
6• ss• oo 
&• 60•00 
7, 2•00 
7. 'f. 00 
71 6• 00 
7, 8 100 

7 • I 0 1 00 
7 I 12.00 
7 e I 'it 00 
7. 16. oo 
7 • t A, 00 
71 20•00 
1. 22.00 
7. 2'+. 00 
1. 26•no 
7. 2A•OO 
7, 3 0 •00 
7, J2•00 
7 1 3'+. 00 
7· 36•00 
1. 38,no 
7 . '+Qt oo 
7, '+ 2· 00 
7. lf'f I 00 
7, 't6 1 QO 
7. '48 I 00 
7, So • oo 
7. S2 •00 
7 , S'f • 00 
7 • S6• 00 
1. ss.oo 
7. 6Q1 (10 
fl I '-•00 
B • '4 • 00 
A, 6t C'!(l 

Eh A, 00 
A 1 1 O• (10 
8 • I 2• 00 
R. 1 c+. no 
B , I be PC 

8 • I A • PO 
9, 20• oCI 
e. 22.00 

A 1 2 '4 • no 
8. 26. Q[I 

A• 2A100 
81 30•00 
~. 32•00 
8. J'f. 00 

A• 31, • 00 
81 JA•Q O 
P • '+01 n o 
e. '+ 2 • oo 
B • lf'f • 00 
a. '+6. oo 
A, 'fA • 00 
e, SO•OC' 

THRUCjT 
HAGN JTUnr 

{ L BF I 

98 9 6183 

9897, Jlf 
989 7 1A6 
9999,37 
9A9810I' 
9899138 
9A99•AQ 

9 9 o 0 • 39 
9900189 
99') I • 39 
99QpAQ 
9902• JA 
''02.1u 
99QJ. 37 

9903085 
990 14t 3'f 
99 Q"ttA2 
99051 31'.1 
99QSe7R 
99'16• 26 
99()/,. 7:) 

S9Q9e6A 
S9'f7•9Q 
597 01 60 
599teQ9 
60 1 JtA l\I 
6032•'+8 
l.OSJ•JA 
... 07 2 1 2 I 
6089 ,7 5 
6 1as.1111 
... 1 2 1. so 
b 12 9. 6C:. 
6 t 39. '+ 2 
b J '+6. 79 
61 "9 . 'fr, 
6 1 Sit• t 7 
6 158 • q I 
61 ,, ... 69 
6 171 •A" 
bl66t9Q 
6 1 6219A 
61 S"t. QE; 

61561QA 
6 1 S"t • 77 
6 ! 58. 9f.I 

b ! 67. 1 7 
6 I 76 • :lJ 
/o. I 79 1 93 
61851 87 
6 1 Alt• 2'+ 
6 1ll2.'+ 1 
61 ft9. 'f q 

6JSJ•'f2 
&202• 211 
&216• i; I 
1.2 J 7. 75 
6J97t35 
6 t 63• 3!' 
61 ?(I • I I 
6Q92,A7 
ho7 1I'3 
61)1- 1 . 97 
60 ... 3. q9 
1.QA5tA n 
60521'+3 
60'fS12 ~ 

6Q691 S i\ 
h I 00 • Q If 
6 t J•h9f"I 
6Q81f. f".16 
b077.i 7 
... 067188 
6 105•66 
6 I 15 • r:t t 

6 123 • bS 
& I 22 •I'+ 
60 9 816 9 
6 I 'f"t • 35 
62Q9•JI 
6 22 11 7 2 

112'+9 •A? 
S'f 76 • 8'+ 
S S03•21 
5'+ 221 9 I 
sJss .9o 
5 32 ! • 3 2 
527 2 • 'f I 
52J9t7Q 

H9 

LUNAR MODULE 

PERFOR~~~MEp~~OT~Ei8~~H~a:AME T ER5 

SPEC I F Jc THRU~T 
IM PUL SE ACCELER,t,T JO N 

!SECI lfT /SEc / SEC I 

301•32'11 
)Q 1. 312 
3Qlt29S 
JQ!t278 
30 1•262 
Jo 1t 2'+5 
3Ql 1 2Z8 

30lt211 
Jo I 1 19 '4 
30 I • 178 
Jo I • 16 t 
30 l 1 I 't'f 
30 l tl28 
Jo 11 111 
3Q l •09S 
Jnl•078 
3Ql •062 
JO I• O't5 
301•029 
Jo 1 • O I 3 
3 QQ t996 

30 2• 766 
3Q218ct9 
3Q2t898 
3Q2• 9'f 1 
302 • 98 6 
3Q310JO 
303• [175 
Jolt 11 5 
3Q3• tS3 
JQ3t19J 
3031221 
J03• 2J6 
JQ3•2SS 
3Q3t 268 
3Q3't 27[1 
Jol• 277 
Jol• 28'f 
303•294 
3 Q3. 306 
JQ3t290 
3Q3•27 6 
303•252 
30l•25o 
3Q3 o2'f2 
303t2'f 8 
3(13t 26J 
303·281 
JOJ128S 
JQ3129S 
3Q312a6 
303•277 
JQ.31290 
JoJ• 27o 
3Q3• 3 I I 
JQ3• J't2 
Jol.J'+o 
3Q3•2 8 q 
3Q3• !96 
3Q3oQ87 
JQ3 •0 17 
302196 1 
3021935 
302•935 
J(l 2t9J7 
30 2 •901 
3021A80 
Ji'.'12• 9 3'+ 
30l•Oos 
3('13•082 
JQ2•9S6 
3Q2•93S 
Joz,9o9 
302•995 
JQJ • O I'+ 

JoJ• Cl3o 
3Ql •022 
J02•96 2 
JoJ• o6 e 
Jol•22J 
3Q312't9 

303•3 15 
JO I 1 SS'f 
Jo I 1 63'+ 
Jo I • '47 3 
Jo I• l'f 1 
J01•272 
Jo 1•11e 
301•057 

13• ?S 3 
13. 7112 
ll18J J 
131 A7 3 
13· 9 1 '+ 
t J. 9c;s 
1319 96 

I'+ • Ql 7 
1'f1 n 79 
I "l tJ 20 
I 'tt 163 
l '+• 20s 
I 'f. 2'f7 
I'+• 290 
I 'f• 333 
1 'f. J77 

I'+ • '+20 
l 'f. 'f6 'f 
t 'f . soe 
I 'f . 553 
I 'f , 5 9 7 

81723 
9,796 
A• 8'f5 
8 I 8112 
8. 9 39 
0. 1101 
9,035 
9, oBO 
9. 123 
'. t 68 
9,206 
917JS 
9. 26 7 
9. 2116 
9,31A 
9. 3'+ 3 
9. JIJ8 
9, 39S 
9. '+2'f 
9. 'fJS 
II. 'f'f7 
9, 't5J 
9. 'f7'f 
9. 'f9Q 
9,StS 
9, S'f7 
'1115~0 
9. 60'f 
91632 
9. 6'f9 
9. &6c; 
9.696 
9. 706 
91755 
9. 797 
9 1A 1 9 

9 ,806 
q.112 
9. 7 2J 
9. 699 
9 1 /,A 'f 
9 • 6AB 
9•710 
9. 7 J:\ 

9. 7 3 1 
9,73 9 
91798 
9.869 
9 I 9q'f 
91BR2 
9.890 
918Q6 
9197A 

IO• O 1 J 

I 01 o'+8 
IO• 06 7 
IO• o'f9 
1 O• t '+ 5 
1 Qt 27'+ 
101 J J 7 

IO• J8S 
9 '1 l a 
9. 179 
9•Q62 
81967 
8,92& 
8, R6Q 
fl I 787 

VELOCITY 
VEHICLE 

MASS 
! LB) 

ACC UM TU Bt: 
OELTA - V GAINED 

!FT/SEc l IFT /5EC l 

23 15316 J72J1 'f95 1979 t'f0'f 
2 308718 3751' 0'+0 195 31616 
23 0 2119 3778•665 1927 • 7 22 
22956• I 3806•37 1 t90l'7 72 
2289012 JSJ'f1 lS8 t87 5•7YB 
2282'f1J 38 6 2• 0 26 1B't9•826 
22758•'4 3889•97& 182J•8 t& 

2269z.s J9 1B1009 1197•75 s 
22626•6 39'+6'125 177J•6B2 
22560•7 J97'f•32'+ 171fS1S S o 
22'+9'f18 "1002 1 607 1719 1J5o 
22'428•9 'fQ3Q•97'f 1693• 1'+0 
22363•0 'toS9•'+27 1666•862 
22297•0 '+0B7.1965 l 6'f01S Q'f 
22231'1 '4116 1 589 16t't • l l'f 
22 16 5•2 'f l 'f5•299 1587•685 
2209912 '+17't•Q96 1S61' l't'f 
22 0J3•2 '+2 0 2 1 98 1 1SJ'f1S 91 
2 1967 •3 '+2J1•9SJ 1so7 •9Sz 
2tll011J 'f261 1 0l"I 1'+81 •222 
2 1035,3 'f29ot16S 1'+ 5 '+ • '+9o 

THR OTTLE RECOVERY 

2 1796'1 'fJ07•S97 
2175617 '+3251173 
2 171711 '+3't2 • 8'f8 
2 1677 1'4 'f36Q•6t6 
2 163716 'fJ78•'f79 
2 1597•6 'f396 • 'f36 
2155715 't'f1'f•'f88 
2 1S 17 • 3 'f'f3 2 •&31 
2 1'f 76.9 'f'f5o•B6Q 
21'fl615 'f'f69q78 
21J96•0 'f'f871S73 
21JSS1'f 'tS06•025 
2 131 '4'7 'f52'f•§'t2 
2 1 27 '+10 'f5'+3'1 17 
?. ! 23313 't56Jt7JS 
2 11 92•6 'fS Ba • '+o'+ 
2 1151 18 'f599 • 1 22 
2 1111•0 'f6 17•895 
2 1 07 0 12 'f636•726 
2 1029 13 'f655•578 
20988,S 't67'ttlf5"'1 
2QQ't7 I 8 
201101•0 
2Q866t3 
200 2s.s 
207S'f, 1 
207'fJ18 
2010219 
2066 1 1 9 
2062 1•0 
2osso. 1 
2oSJ 9 t l 
2 o '+9a.z 
20'fS 7 •I 
Zo'+ t 61 O 
2Q37'f,8 
20333• 8 
2029JtQ 
2o252t'f 
20212 1 1 
20 17 1• 8 
20 I 31 • 7 
200 91• 5 
2005 11 3 
200 1 I • 2 
1 9971 • 1 
t99)Qt9 
111890• 't 
t 98'f91 8 
198Q9t5 
19 76912 
197 29 I (I 

t9688•S 
196'f8. 0 

'f693•3 't3 
'f712•272 
't7 3 I• 23'f 
'f7SQ• 2't6 
'f769 1 J21 
'f78A • 'f6 I 
'+807•651 
'f826•897 
'+8'+ 6• 17b 
'f8651'f87 
't88'to859 
't9Q't •ZS l 
'f9 23• 7'f 1 

:;:~: ~j~ 
't982•5z5 
s oo2•ott9 
So2 I • '+7"1 
So'fn•8S2 
506 0• 200 
50791557 
So9S•95 7 
SI t 8 • 'tQ"'I 
s 1J7 I 8'f7 
S 1S7•JQI! 
SJ76•8B2 
S !9 6•6 QO 
5216•'f6A 
5236 1 2 10 
!'>2SS•97 J 
S27S•7't2 
529S1677 
SJ I Si &S'f 

llf38 •7 0J 
1'+ 22•792 
1'+06 •897 
tJ'io •9J6 
1J7'f190 3 
t JS81886 
1J'+2 1 000 
1326 I 61f't 
1310•506 
129'f129S 
1 2781028 
126 1' 782 
t 2'fS• '+7 O 
12291096 
12 12 1 74 S 
1196 1 33"1 
11 79.863 
11 &J. '408 
1t1t 6 • S9b 
i 130•3 ~q 

111 J. S3o 
10•7 1 2 71 
1080•65 1 
I Q6'f • QS'f 
I O'f71 '+09 
I 030• 7 15 
IO 1 'f • Q38 
9971332 
9801sS3 
9&3•867 
9'+7 • 1 23 
9JO•J29 
9t3•577 
896e7S'f 
979,9914 
86J107'f 
846•27'f 
829t'f96 
e 1 2t78e 
7Q6•072 
779•JS8 
7& 2•673 
7'f5t975 
729•272 
7 12 • b'+S 
b96•Q28 
679tJ5'4 
662•673 
6'f5• 953 
629tJ9s 
" 12• ass 
5961JJS 
57Y1726 
S6J q73 

HORIZON VISibJLITY 

19 6Q 7 •'f S33S• 76Q 
19 S661 9 5 3 55•8 7 3 
19526•5 S37519q9 
J 9 At 8517 53961219 
J91f'f'f•6 S'tl61 7'f7 
191tOJ 1't S'f3 7• JSS 

HIGH GA TE 

)93 62 '1 S'tS8 t107 
J9J 2St6 5"1 76 1226 
19 28910 S't9't•S'f'f 
192s2.s &s 12•6s1 
19 ZJ7tt S5301S68 
1918Jt6 55'fS•'fo3 
J 9 1'f6•S 5566'106 
! 911 t •6 5583166'+ 

S'f6•628 
530• 11 l 
5 13• 7 1 2 
'f97q99 
'f8Q• 5 7 I 
't6't. 01 8 

't'f7 • JS't 
'fl'+. 'f0 9 
'f 23. 7 J 1 
'f I "I 1 Jl o 
'foS•Q99 
3951856 
J86•677 
377•S3S 

TGO TO 
THRUST 
CUTOFF 

I SECI 

21'f•63 
2 1 2178 
2 10•93 
209 •Io 
207 • 28 
205. 'f7 
2 03 •68 

2 0 t • 8 9 
200• 12 
198. 37 
196 I 62 
19 'f• 89 
J9Jtl 8 
19 1 • 'f8 
1891 80 
J88 I l 'f 
186150 
18 'f• 8 7 
183 . 27 
1B1 ·68 
1 SO• ~ 2 

178 • 11 
176 1 12 
17 'ft 12 
J 7 2• 11 
I 7 o• 1 2 
168 • 11 
166 • 1 J 
I 6'f I 12 
162 1 1 J 
160 • 11 
15e, 12 
1S&•1 2 
1 Slf• 12 
152 1 12 
1So•1 2 
t '48 • 1 2 
I '+6• 12 
J "l'f• 12 
1 'f2ti2 
J lfOtl 3 
138'13 
136 • I J 
1l'tti3 
13 2• 13 
130d J 
J 2A • 13 
126. I 't 
12'td 'f 
12 2• 1 'f 
120 -l't 
118• I-If 
11 bt I 'f 
ll'f•l'f 
I 1 Ztl '+ 
11o • !5 
108. 15 
I Q6 tl 5 
l O't • l S 
102• 1 s 
I 00• 15 
99, 16 
961( 6 
9 'fel6 
9 2 '17 

'o• 11 
88. 17 
S6 '1 7 
8'f I 18 
s2 • 10 
eo .ie 
78. 18 
7 6• 1 s 
7 'f. 19 
7 2 I 1 • 

7o• 19 
b8. 19 
66tl 9 
6ct1 Zo 
62120 
60120 

t S 3o36 
152 1 07 
l So• 2 7 
1'+S12'+ 
I "I&• 20 
1'f'f•16 
I 'f2• 1 'f 
1-'tOtl 2 

THR us r 
I' ITCH 
ANGLE 
I DEG I 

691583 

?0•083 
70 1 I 22 
69. 7 '+2 
69129 6 
68•937 
68'66b 

68•'fU 
68 I I BH 
68• 003 
6 7 • 8 I 7 
6 7•609 
6 7 • 't67 
6 71 32'f 
6 7. 180 
6 7t os8 
66•9Bo 
66•857 
66•733 
66•609 
66 I 'f63 

66 • 29'f 
651927 
651559 
65. 258 
6'f• 9 lJ 
6'+. 609 
6'f. 306 
6'+ • o2 S 
63•766 
63•506 
63 1 3 12 
6J•zSo 
63• J 'fJ 
6J•o8o 
6J•oS2 
63•062 
63•020 
62•9JJ 
62 I 8'f7 
62•91J 
63•002 
63q7R 
63'199 
63'}99 
6J•o8e 
62•889 ' 
62. 6'+6 
62•Sl2 
62. 35 6 
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l IJA ( 7 • 3 
I 075 2 o o 
I ObB6o~ 

I 0621 • 3 
I 1)556 • n 
I O'f90o b 

1 0"125. J 
IOJSq,9 
I n2914 o 6 
I 022q•2 
I 0 I 6J •A 
I O(lqfl. 'I 
I 0031 en 
996706 

9?o2' 2 
983/,, A 

q7 7'.' 
97nS •? 

9b'111. 'l 
9S7C.. • n 
qsoq,5 
9'1 'l'I o I 
9 3 7A of, 
9 31 3 •I 
9 2'17. 6 
q I A 2 o I 

q I 11. o 6 

9nS l • I 
RqA5 • f, 

89 211• 0 
l)p5q. i; 

1'78A, 9 

87 2 3 0 .. 

Aos7o8 
ns9z,3 
AC:. z.«. o 7 

8'16 I• J 
RJ9SoS 
832QoY 
B26'l • 3 
A 191;1o1 
8 I 3J •I 

8BA7: ~ 
7936t2 

7B7no S 
78Q'I. 8 

77 Jq 0 2 
767l•S 
7bo7•8 

7'1 2 b. b 
73860 S 
7 J'l 6 . 5 
1 Job.'+ 
7 266 0 J 
72 2 6• 2 
7 l 8 6 o I 
7 i '+6 0 0 
11 as o 9 
7obS•0 
7 02 5 . 7 
b9B S • 6 
bq'lt. 0 5 
69QS •'I 

686S • 2 
68 ?S, I 
678S•O 
6 714'+, A 

6 7Q'I • 7 
1-.6614 o S 
b624 o '+ 
65B4o2 
6S'l<1 o (' 

6SoJtlJ 
6'16 J. 7 
h 'l 2 3. s 
63 B3.J 
63'+J o 1 
6302•9 
f..262. 7 
1:.22 l • s 
6182.3 

h I '12 •I 
I. I 0 I t A 
A06 I• b 
"'1)21 ... 
t, 9A I o I 
S9'IO• q 

59oo.7 
S86(1 •'I 
S87 Q•2 
5779,q 
o; 7 3q. 6 
Sb9 9 o'I 
t. 65 9 , J 
56 J A• 8 
557 8 ·~ 

""· SJfl • 2 
S 1•9A, () 
r., t15 7 o 7 
1]4 I 7," 

5 3 7 7 ol 

S336. 7 
S29b o '+ 
S2S6o! 
52 15 •A 
i; I 75 o 5 
i; I JS• I 
S09"1, A 
i;OS't o S 
50 I 'I• I 
q97 3, 8 
149 J3. 'I 
'l093, I 

'1A52o 7 
'18120 J 
'17 7 2. 0 
'l7 3 1. 6 
469 I • 2 

'1630° 0 
'+6Q'+ 0 9 
'IS 79 I B 

'ISS'f • 7 
'+529 • 6 
'fSQ't• s 
't't79 ... 
'1'lS'f• J 
'I '129. 2 
'I '+0 1to I 
'+379. 0 
"'3 S 3 •a 
.. 328. 7 
.. 303• 6 
'l27R o S 
't2SJ • 3 
422801 
<t 20Joo 
'f 177. 9 
'+ I 52 • 8 
'I I 27 • 6 
'+ I 02 • 'l 
l4Q77. 3 
'1Q52• I 
'1027 • n 
1400 I • A 
J97h•6 
J9S I• S 
392bo) 

3qO I • I 
387St9 
J850• 7 
]825. ~ 
JAoo• 3 
3775•2 
J7So·o 
J7 2"1. 7 
36q9, 5 
Jb 7'1. 3 
361f9q 
J62Jo9 
JS98o7 
3573oS 
J5'+8 o 2 
:i52Joo 
3'+97. ij 
J'l7 2 . s 
3 144 7. J 

J'+ 2 2• I 
J396o8 
J37 I• 6 
)31fb. J 

332 I o I 
329508 
3270• b 

J2'1S • 3 
32 20• 0 
J 19'1o8 
J t 69. s 
3 I 'l'+• 2 
J 11 Bo 9 

JBZl:~ 
JO 'I J, I 

JO I 7 • 8 
2992•S 
2967• 2 
29'f I• 9 
29 t 6. f, 

20 • 030 
l 0•032 
20• (135 
2Qo038 
200 o'+o 
2Qo 0'+3 

l O • O'+S 
20• Q'l8 
2 0.oso 
20·0~3 
20oQSS 
20.ose 
20 . Qb[l 
20 o 063 

20•0bS 
lQ.U68 
20.070 
2Q.fJ 73 

20• o/S 
2 0.078 
20.080 
20·08J 
2uo ass 
2o• 00 7 
20.090 
20.092 
20.09s 
20• Q9 7 
iOol 00 
2Qo!02 
2Go!O'l 
2Qol07 
2ao1o9 
20 ol I I 
20 ol 1 't 
20• J J 6 
20• I 16 
20.t21 
20o 1 23 
lO o I 2!::i 
20 . 12 tt 

20• I JO 
20• I 32 
20 ol J!> 
2Q.t37 

20· I J\' 
20.J 'f I 
20• ( 't'i 
2Q• I 'lb 
2Q.t'18 
20.is o 
2oo1SJ 

20• I S!::i 
zo o157 
2Q ol 59 
20· 16 2 
20. t 6'+ 
20. 16 6 
20. 168 
20• 1 70 
2oo112 

lB: /Ji 
20, I 79 

20 • 18 I 
20• 18 J 
20• 185 
20.ia1 
20 .i 9o 

12• S•t I 
12 ° 5 'l J 
12 • S l!S 

12° S't 7 
12. 5"+8 
12°sso 
12°552 
t2•SS3 
I 2• SS S 
I 2 • S S 7 
1 2 • SS9 
12° 560 
12 0 502 
1 2 ° 56'+ 
1 20 56!:> 
t 2. 56 7 
12 • Si'.9 

I 2 ° 5 70 
12• 57 2 
12. 57 't 

12• 575 
t 2. 57 7 
1 2 • S79 
12• SElo 
12 o Se 2 

12 ° SB'f 
1 2• sas 
1 2 • 5fl 7 
12. 589 

1 2 • S9Q 
1 2. 59 2 
12. 59 'l 
I 2 • S95 
12. 59 7 
12. 59 8 
1 2• bQO 
I 2• 6(12 
12060J 
12 • 6(15 
12. 6(16 
I 2 o 6 0 8 

12 1 610 
l2' 61 I 
l 2 • 6 1 J 
12. 61 'i 
12 0 b t 6 

I 2 ° b J 7 
I l• b 19 

12 ° 621 
l 2 0 6 2 2 

t 2 • 62" 
U' o 6 2S 

1 2 • 0 2 1 
1 lo 62A 

1 2 ° 630 
12 • bJ I 
1 2 0 6J3 
12. 6 J'I 
12• 6J6 
1 2. 6 J 7 
1 2. 639 

ll: !~~ 
1 2. 6 .. 3 

1 2• 6'fS 
l i• 6q6 
12. 6148 
12. 6149 
1 2 o 65 I 

OPS 
HJXTURE 

1 0~~;~~L1 
1 •59755 
l •S97S3 
I • 59 752 
1 . s9·1so 
l'•S97~8 

I , 59 7't7 
I• 597 'tS 
I• S9 7 .. 3 
I, 597'12 
1 o 597'10 
I• 59 7 38 
I• S97 37 
lo59735 
l• S97J3 
1• S97 3 l 
1•5 9730 
I• 597 z8 
1 059726 
!t597 2S 

l • S'17 23 
Io 597 2 I 

1. 59 7 20 
I o 59 7 J 8 

Io 597 I 6 
I o 5q7 I'+ 
I. 597 13 

I • S97 11 
I• S 9 7o9 

1 ,597 0 0 
I• 597 Q6 
1, 597Q'+ 
Io 59 7o3 
I• S97Q I 
J• SY699 
1, S 9b97 
Io S9696 
1 , 59694 
1 •59692 
Io S969 1 
1· 59689 
1 •59687 
J ,59685 
I• 5968'+ 
1.59682 
l t5968Q 
I• 596 79 
1059677 
J•S9b7S 
lo S 967J 
I, 596 7 2 
I, 5qb7Q 

1 059660 
JoS9667 
Io !::19665 
1 .S9b6J 

I• 5966 I 
I• 59660 
ioS96S8 
1, 59656 
l. S965'1 
I• 5965 3 
I• 5 9 bS l 
1 , !::19649 
l, SYb'l 7 
t. S9b'l6 
I, 596'1'1 
I• 59 h'+ 2 

I • S96'+0 
I• 596 )9 
Io S96 J 7 
1 o S96JS 

i •59633 
I • S9bJ2 
l oS96JO 
10 59628 
Jo5962b 
I• 5962'+ 
10 59623 

I• 5962 i 
1, S9b t 9 
I• S9b l 7 
I , 596 ! 5 
I• 596 I'+ 
I• sqb 1 2 
I• 596 I 0 
ioS96o0 

l • 59606 

l :~~!B~ 
I , 5960 I 

1059599 
t o59S97 
1• 59596 
Io 59S9'f 
1059 5 92 

OX IDI ZER 
GAUG[ 

RE AD I Ne; 
f PCT I 

7 30 "/BR 
7 J• 'f,'IQ 

7 J • o9 7 
7 2 • 7 'fl4 
7 2 • JY ,i. 

7 2. 0'+7 
7 p699 

7 I• 35 I 
7 I• 00'\ 
7Q• 6Sq 
7 o• 30.4 
69o9SR 
69•6 0'1 
69. 261 
68 • 9 I ; 
68. 56 _, 

bB•2 1 S 
670864 
6 7. 517 
6 7 t (bP 
b6•R2n 
b6 • '17 I 
66'127 
65•771 
6S I '+24 
65 o o7c; 

6'1 o 7 2; 
614 • J7"-
614 0 U27 
6 3 0 6 7 fl 
63•32B 
620979 

6 2• 6J~ 
62•2Bn 
6)'931 
6 J • s0 1 
6 I 0 2J7 
bQ• 68 2 
6o•SJ2 
60o t 8.1 
59•833 
59. 'ftlJ 
59oJ3) 
58 o 7A J 

58. 143'1 
50 • oB '+ 
s 7. 7 Jll 

5 7 •JS'+ 
57•o3J 
S6•68) 
56•33J 
550983 
SSo63) 
SS•287 
5'+ 0 9 32 

S'+ • 58 2 
S'I • 2J 1 
53 •AB 1 

SJ•SJn 
SJ o 1 Bn 
520829 
5 2 o 'I 7 A 

52'12fl 
s" 7 77 
S I • '+2J. 
5 I• Q7 .«. 
So• l z~ 

SQ• 3 I'+ 

So•o2' 
'19 0 b 7 7 
'19. J2 t 
'18 • 9 7 n 
'18 • 6 J q 

'+8 • 26A 
'l7 0 9 17 
'I 7 • Sbc; 
'+7 • 21 ll 
146. 6b' 

'+b. !:>1? 
'16 • I bn 

'IS • &oq 
'lS o 457 

'+S • 1 Ol­

'+14 • 75S 
'l '1 • '+O' 
'll4 •as 1 
'13 • 7on 
'13. J'f8-
'f2 • 99"' 
'+2o 6'fe, 

'+2 • zY J 
'+ I 0 9'1 J 
'I I• S8q 
'I I• 237 
'tQ. 88~ 

FUEL 
GAUGE 

READING 
f PCT I 

7 l• 36 7 
7l•0 1 9 
7 2. 67 2 
72t32S 
71•978 

71•630 
71•2B3 
70t935 
7Q•S8 8 
7Qt 2'10 
690892 

69. 5145 
69. 197 
68. 8 't9 

68 •So I 
68. 153 
67,aos 
6 7, ~s. 7 
67 t I o9 
6••761 
6• •'+ I 3 
661Q6S 
6!5. 7 t 6 

6!5•368 
65•020 
6'4 • 67 I 

blf. 323 
63. 97q 

631626 
bl•277 
62•929 
62tS8Q 

62•231 
6lt882 
6 I• 5'3't 
b 1 t1 es 
6Qt836 
60. 1487 
60• I 38 
59 , ·79q 

59. '+ J9 
st.o9o 
SB• 7 'f I 
se. 39 2 

se o 0'+2 
S7t693 
s 7. 3'+4 
S.6. 99q 
56 • 6qS 
S6t295 
55,9146 
SSt596 
SS• 2'+6 
Sit• 897 
S't • S't7 
S'f ti 97 
Sl • 8q7 
Sl • 'f9 7 

5ltl'f7 
sz.1q1 
52. 't'l 7 
s 2• Q91 

s I• 7'17 
SI• 397 
S l • O'+ 1 
501696 
so. 3'tb 
'+•. 996 
49, b't5 
q9 I 295 
'l819'f'+ 

't8. 59 '+ 
't8. 2'13 
'17 t 89 3 
'l 7. 514 2 
'l7 el 9 I 
'16 •Bit I 

'+•• '+90 
'16, I J9 
'tS • 788 
'tSo '+J 7 
'+5. Q86 
'f't. 7 )5 
'l '4. 38'+ 
'l't. 0)3 
'I l • 682 

'1 l • J3 I 
'f2 o qao 
't2o 628 
'12. 277 

'I I• 9 26 
'+I• 57 'f 

'+I• 223 
'+D • 87 I 
<JO• 520 

(' 

( 

c 

( 

~ 

, 

.. 
" 

< 



# 

( 

\ 

GROUND 
ELAPSro 

TI "E 
I H • 1'4. 5) 

toe '17 s5, 0 e1 
108 '17 571079 
108 '17 S9eQftl 
10 8 '18 1'079 
aoe '18 3, 0 A0 
IOA '18 5•082 
108 '18 71080 
108 '18 9eQA2 
108 'IA ll•QBQ 

108 '18 13•1JA1 
108 '18 lSt\)79 
IOA '18 17e081 
108 '18 19 eQ79 

lo8 '18 2po81 
108 "18 23•079 
10 8 '18 25•oeo 
108 '18 271082 
toA '18 29•0~0 
108 '18 l1•QA2 
108 '18 3JeQAQ 
108 '18 j5,QBt 

l QB '16 
108 '18 
108 '18 
108 '18 
1 oe '18 
108 '18 
J Q8 '18 
I 08 'f8 
I oB '18 
108 -.e 
108 atB 
I 08 ~8 
I 08 '19 
I oB 'f9 

37eQAO 
39. o'-' 1 
'f 1•079 
'13 •QB 1 
'15. 079 
'171 oB 1 
'19. 079 
s 1 • oAo 
531082 
ss. aeo 
571082 
591080 

1 • oR I 
3• 079 

108 'f9 5•081 
108 "19 71Q79 
108 '19 91081 
108 ct9 IJ1079 
108 lf9 131Q8Q 
108 '19 15 e082 
108 '19 171080 
toe '+9 1910A2 
IQA 'f9 21.oBo 
ID B ct9 23•Q8t 
toB '19 2S1Q79 · 
1ae ,,., 21.081 
108 'f9 291079 
108 lf9 31•081 
10 8 "' 33•Q79 
108 '19 351080 
108 '19 37eQ79 
108 lf9 39e080 
108 '19 'IJ1Q82 
108 '19 '131080 
108 'f9 'f51Q8t 
108 '19 '171080 
108 '19 '191081 

108 "' 511079 
100 '19 531081 
108 '19 SS1Q79 
108 '19 571081 
IDB 'f9 S91Q79 
108 so l•08o 
108 so 3,082 
108 so S1080 
108 50 71Q82 
108 so 91080 
108 SQ IJ1QBl 
108 ftO IJ.Q79 
I 08 SO I St 081 

17. 079 
19 • uB 1 
21 • u79 
23•oRo 

ID~ So 
108 so 
108 so 
I of' So 

108 so 251082 
108 so 271080 
108 so 291082 
108 so 3 1.080 

IQA SO 331QA1 
108 SO 3S•080 

108 so 371001 
108 so 391079 
to8 SO 'f!1QBJ 
108 so '131079 
108 So '151081 
108 so '171079 
1a e so .. 9,080 
108 so 511082 

TIME 
FROM QPS 
IGNITION 
(MfN,5ECI 

~· S'f1QQ 
5, 56eOO 
s. sa.oo 
s. 60• IJO 
6. 2. 00 
6. 'I. 00 
6. b. 00 
6• A.oo 
61 I 0• oo 
6 • 12' OIJ 
61 I 'I. 00 
6 • l 6 •OD 
6• I A• 00 

6. 7.0• 00 
6· 22100 
61 2 1+. 00 
6• 26tOO 
6t. 28. 00 
61 30100 
6t 32•00 
6 I 3'1. 00 

b• 3b.no 
b, JA •OD 
b• 'ff)e OD 
6. 'f 2• 00 
6. 'f'f. 00 
6. '16. 00 
6 • lfA 1 00 
6 • Sil• OD 
61 S2•00 
6 • S'f • 00 
61 51uoo 
6· se.oo 
6. 6Q1 00 
7, 2•00 
7, 'f. 00 
7, 6100 
7, A, 00 
7, l 01 00 
71 J z, 00 
7. I 'I. 00 
7, 16. 00 
7 • 1 A• OD 
7, 20•00 
7, 22'00 
7, 2'1100 
71 26•00 
7, 2A1QO 

71 30•00 
7, 32•00 
7, 3'1. 00 
7, 36.QQ 
7• 38100 
7. 'lO. 00 
71 'f 2. 00 
7. lf'f. 00 
7, 'f6. 00 
71 ~A.co 

7• 50•00 
7, S2•00 
7 • 5'1 •OD 
7, S6100 
1. sA,oo 
7, 60•00 
9, 2.no 
A, lft 00 
81 ~•DO 

A• 8 li'JO 
8 • IO • DO 
8, 12, no 
8 1 I If• JJO 
a. 16. oo 
8. 1-". 00 
8 • 2fl• IJO 
81 22•00 

8 • 2'1 •OD 
9, 26100 
a, 2A, rJO 
e, Jo.no 
9, 32•oo 
8. 31f I 00 

0. 36•nn 
0. JA.no 
81 'IO• 00 
8. '+2• 00 
a. 'f'f •no 
8. lf6. 00 
8 • 'fB • 00 
e. so.co 

TQT AL 
PROPELLANT 
cON~llH[D 

I LB I 

I 01,ii7, 1 
tQ852 tA 
1o•1 e, s 
1 Ofl8'f • 2 
1 1 o'f9. 9 
1111s.6 
11 18 It 3 
I 1 Z&f7, I 
I 1312 •A 
I 13 78 • 6 
11 'fll'f I 3 
1 I S IO• I 
l 157S1 A 

t I 61f I • 6 
t 1101, '+ 
1177 3. 2 
1183• I 0 
! J 9(1'1 •A 
11970•" 
I l036 •"I 
12 J 02• 3 

121 'ft. 3 
12 t 8Q1 6 
12220•0 
1225916 
l t'2q9 • 2 
I 233q" 
12379tO 
1214 I q ti 
l 21t~9. 7. 
I 2'199 tS 
I 253'1 • q 

12580•3 
12620•~ 
I 2661 • .. 
12 70 I • 9 
127'11• s 
I 2783 • 1 
1 2823tA 
l l86 .... s 
1?.9Qc;tl 
129'+5' 8 
I 2986 1 If 
13027en 
t 306 7. 6 
I 31 r)A' 2 
13J'f8e9 
I 3 ! 8q, 6 
1323 0•3 
132 7 1'1 
133 I I• 9 
1335217 
IJ3931 S 
13.it )'f. 3 
I 31475 • 2 
I JS t 6 • 2 
13557•2 
t 3598.,, 
I :16:\A 1 7 
t:l679t1 
13719 . 3 
I 'l759, 14 
l 37qq ... 
13 839 ... 
1JA791S 
I 3q 19 I '4 
13CJ S9,3 
I 3qq9, 'f 
) 1403q. 7 
1 .. oAo. 2 
114 I 21)• 3 
I .. t 60t 'f 
1 .. 200. 5 
I ... 2'10• 8 
I 4l8 I I 2 

( 432 t. 6 
1 .. 3~2 IQ 

1 'fltl)2• 3 
t llfrt'f 1, e 
1 'f'fA3t A 
I .. S2l.4 • .R 

I 'lSl!6 • 0 
I l.46n2 • J 
I 1463fl '8 
I 'f67 ... fl 
I 'l7 I ('I• 3 
I 47 ... S• 7 
1147AIJ 1 7 
1'18IS•14 

MASS 
Fl OW 
RATE 

I LR/ SEC I 

32• 8'1 ... 
321 8'17 
32•851 
32•855 
32•858 
32•862 
32186S 
32•869 
32•872 
32• 876 
32• 879 
32•883 
32•886 

32•88'1 
32•893 
32•896 
32•9QQ 
32•9oJ 
3 2. 9 Q6 
32•910 
l2•9t3 

19. s J 9 
19. 6'10 
19 . 7 1 2 
19. 776 
19. 8'12 
J9•9o7 
191973 
20•033 
2o•oRA 
20'1'16 
20• 189 
20• 21 'f 
20• 2'15 
20• 268 
2r]• 277 
20• 29 2 
20•3Q7 
21)• 326 
20• 3'f'1 
20. 3 3 3 
20• 321 
20•297 
20•300 
20•297 
20• 310 
20•336 
20•365 
2Q• 377 
21J• 396 
20• 39 I 
2".1•385 
20• 'fQS 
20•389 
20• '1'18 
21'.1t'f93 
21')• '198 
20• "13'f 
2n•J2A 
2n• 1113 
20• 1 o7 
20• O'fl'J 
2{'1• 0 I I 
20• 016 
2('1• 023 
19. 98 2 
t9e9S9 
21'1• 036 
20. 13 5 
21)1 2'12 
21'.'• QA2 
21)• 061 
20•Q32 
20• 15 I 
2nqe1 

21]• 209 
2t:i. 2014 

~~:;~~ 
20• 'f7A 
20• s 17 

20• 605 
18 '16t:I 
18. 2'15 
J 7 •98R 
17 • 77 .. 
171663 
I 7 •SQ6 
1 7, 338 

42;3 

LUN.lH MODULE 
DESCENT PROPELLANT SUMMARY 

FROM PO I TO TOUCHDOWN 

OPS 
PROP Ell ANT 

REHAJNINCi 
I Le I 

7S't2• 1 
7'f76 I 'f 
7'1 I 0• 7 
7 3'15 • 0 
727913 
721316 
7 I "17 • 9 
1002t1 

10 16 •"' 
6950•6 
688'1. 9 
68 1 ••I 
67SJtlf 
668716 
662 J. 8 
65S6•o 
6'19t')• 2 
6'+2'f• 14 
6351\. 6 
6292•8 
62261'1 

6 t 871 9 
61'18.6 
6 I o9 • 2 
6Q61Jt6 
6030•0 
S99o• 1 
S9S0•2 
59 t Q• I 
SS7o•o 
S829t7 
578'1•3 
S7'18. 9 
5708. 'I 
5667•8 
S627•3 
5586•7 
55'16 • 1 
sso; 1 'f 
S'f6'f. 7 
5'12'1 •I 
5383. 'I 
53'12. 8 
5Jo2•2 
5261•6 
5221•0 
5180•3 
SJ3CJ16 
s 09a, 9 
sos8 • 1 
so 17. 3 
... 976• s 
'f9JS • 7 
'189 ... 9 
'f8S14 •a 
'18 t J. 0 
'177 2. 0 
'17 l I• 2 
'f69Q• 5 
'f6SO• 1 
'f60CJ. q 
'f569. 8 
'1529. 8 
'f'f89. 8 
'f'f'f'1, 7 
'f ... Q9. 8 
'f36'h9 
'13211 •A 
'f28CJ I 5 
'12'19. 0 
'f2Q8 I 9 
... 16 8. 7 
'It 2A • 7 
'fo88 • 'f 
,,.o'+8 • n 

'foo7 • 6 
3967•2 

mt:~ 
38'15. 'I 
380'1. 'I 

3761•2 
3726•9 
3690• 'I 
365'1. 'f 
36 t 8.' 
35831~ 
35'19• S 
351J.8 

OPS 
OXIDIZER 
REMAINING 

ilB I 

'f6So•8 
'16 JO•'+ 
'1570• O 
'152916 
'l'f89. 3 
'f'f'f8. 8 
'l'f08. 'I 
'136810 
'1327 • 6 
'f287t2 
'12'161 A 
'f2Q6. 3 
If J 651 9 

'f 125. s 
'fQBS•O 
'fO'flf. 6 
'IOO'f• I 
396Jt7 
3923•2 
388218 
38•2·3 

OPS 
FUEL 

REM~JNJNG 
ILB I 

289 l • 3 
2866•0 
28'101 7 
28 ts. 'f 
27901 I 
2761ft 8 
27 39. 'I 
271 'f'I 
2688,9 
2663•5 
2638, I 
26 1218 
2s81. 'I 

2562• I 
253618 
ZS 11 •If 

· 21f861 I 
2'16 0 • 7 
2'f35. '+ 
2'f l O• 0 
238'1. 6 

THROTTLE RECOVERY 

38 18 . 3 
379'1, I 
376918 
37'1S. If 
3721•0 
369615 
Jb7 J • 9 
36'17 • 2 
3622•'1 
359716 
357217 
35'17. 8 
3522'9 
3'197. 9 

3'17 2• 9 
3'1'17 • 9 
3'122. 9 
339718 
3312,8 
33't7. 7 
3322•7 
3 29 7. 7 
327216 
32'171 6 
322216 
3 19715 
3172•5 
3 J '17 I 3 
312212 
3097 e I 
307 2. 0 
30'16. 8 
3021t7 
z9961S 
2971•2 
29'16. 0 
29 20• ~ 
289517 
z87QtR 
2Blf61 I 
28 2 1 •If 
z79617 
277 2• I 
27'f7. 'f 
2122.e 
269812 
2•13.s 
26'18. 7 
2623•7 
259910 
257'1 • 3 
25'19, 6 
252'1· 8 
2'199. 9 

2369•6 
23S'f•S 
2339. 'I 
232'f•2 
230910 
2293•7 
2278,3 
2262•9 
22'17. s 
2232q 
2216•6 
220 I• 0 
21851 5 
2 16919 
21 Slf• 'I 
2·t J8 .a 
2123•2 
Z I 07 • 6 
209210 
2076. 'f 
2060• 7 
20'15•2 
202916 
20 I 'I I 0 
1998 I 'f 
J 982• 8 
1967. 2 
195 I• S 
193519 
19 20• 2 
J 9o'f 1 6 
1888. 9 
1813. 2 
18S7•S 
l 8-t t •8 
t 826• I 
181 O• 'I 
t 79'1 • B 
1779,3 
1763'9 
t 7'18. s 
1 7 33 'I 
1717 • 7 
1102. 3 
168710 
J67 t • 7 
J6S613 
16'10• 8 
162fu3 
160919 
I S9'f • 5 
I S79 • I 
tS63 •6 
I S'IB • 1 

HORIZON vtStt!JLITY 

2'1751 0 
2'f5Q. I 
Z'f2Se3 
21fOO, 3 

2375 •I 
23'19. 8 

1532•6 
IS 17 '1 

1 ~aA: ~ 
1 '170• 3 
1'fSlf• 6 

HJGH GATE 

232'f I 'f 
2302• I 
227916 
2257•5 
2235•6 
2213. 9 
2 19 2.3 
21 7 I , O 

I '138. 8 
1'12'1 .8 
I 'I IO• 8 
13961 9 
t 383. 3 
1369 I 7 
1356 t.2 
J 3'l2 I 8 

oPS 
OX10IZER 
FLOW RATE 
ILB/SECI 

20· 192 
20. 19'+ 
20. 196 
20 .i 9 e 
20.200 
20.202 
20.20~ 

20. 20• 
2 0. 208 
201210 
2 0.212 
2 0.21~ 
20.21• 
20.218 
20.220 
20.222 
20.22• 
20.226 
20.22& 
20.230 
2 0·23 2 

12. a 19 
12 • o9S 
12• l lfQ 
12. 180 
12. 221 
12. 262 
12·303 
12 • 3•o 
12. 3 7S 
12. ~ 11 
12. ~38 
12 • 'tS't 
121 '17 3 
12·•88 
1 2.~93 
12• So3 
12. s 12 
12 . s2• 
12• 538 
12 I s2a 
12.s21 
12. sos 
12.soe 
12. sos 
12. s 1 • 
12 • S30 
12. 5'18 
12• 556 
121567 
12.s•~ 
12. 561 
12 ,S75 
l 2• S6'f 
12. •o 1 
12•629 
12·632 
12 • 59 2 
12• s2s 
12 I 'f If I 
12.387 
12• J"IS 
12 I 327 
12.330 
12.335 
12 .309 
12. 295 
12 .3'3 
l Z • 'fOS 
12 • "t7 1 
12.372 
12.3S 8 
12. 3'fQ 
12 • 'I I 5 
I 2 I 'I 33 

12• 'ISO 
12. 14'+8 

1::m 
12. 6 19 
12 .6"1'1 

12. 699 
11 ti 7'1 
11. 22• 
11•067 
1O•9 J'f 
IO•HS 
10• 768 
IO• 665 

D~S 

FU El 
fL0"1 RATr 
ll&ISEC I . 

12 •652 
12 • 6Slf 
12•655 
12•6S7 
12•6S8 
12•6S9 
I Z• 661 
12•662 
12• 66'1 
12•665 
12• 66 7 
12•668 
12•670 
I Z• 671 
12 • 67 2 
12• 67'1 
12• 675 
12• 677 
12•678 
12• 679 
12• 68 J 

7e5o o 
7, s ... s 
7•572 
7•596 
7162t 
7, 6 ... s 
1 • 670 
7•693 
7, 7 13 
71735 
7•7s1 
7•761 
7, 77 2 
7 • 18 I 
7 • 78'1 
71 79Q 
1 • 79S 
718 02 
7, 8 J l 
7•8os 
7•Bo1 
71 79 t 
7•793 
7 • 79 I 
7 • 796 
7•Bo6 
7181 7 
7, 8 21 
7, 828 
1.0 2 6 
7 • 82'1 
1 • 833 
71826 
1. 81f8 
7•865 
7•866 
1. a"z 
7•Bo3 
1. 7s2 
71? 20 
7•69S 

1 • 6814 
7•686 
71699 
7, 67 3 
7•665 
7,693 
7, 7 JO 
1•170 

7 ·' 11 
71703 
7 t 692 
1·736 
1.1 ... 7 

7•7S8 
7 t 756 

~:~l; 
71858 
71 87 J 

7·906 
6•986 
1•a18 
61921 
6 • e'fo 
6, 799 
61738 
6 •67'f 

OPS 
HIX TUR[ 

RATIO 
10X/FUEl I 

1•59590 
1• 59588 
1ei9586 
f, 5958'1 
le59S8J 
i 159S8 1 
1e59S79 
,,59577 
11 S957S 
1159573 
l • 59571 
1'59570 
1159568 
1159566 
11 5956'1 
lt59S62 
ltS9S6Q 
l159S58 
1 .!t9S56 
I 1S9S5"1 
1159552 

1•6Q267 

1•6030 1 
1160321 
l••OHO 
1•6QJS9 
1•60379 
1•60399 
I• •o~ 11 
I• 6Qlf3'f 
1•6o'IS2 
1. 60'166 
1•6o'f7S 
I• 6Q'f8S 
l • 6Q'l93 
11 6o'f96 
1t60501 
1•6QSQ7 
1•605 t 3 
l • 6Q52 I 
1•60S l 7 
1t6QSl'f 
I •60SQ6 
1.6oso 8 
l•60S07 
1'60St2 
1•6QS 2 1 
11 6053 t 
1•60535 
I• 6QS'f2 
l • 605'11 
I• 6o5'1Q 
J • 6oSlf8 
I• 6oS'f3 
1•60563 
1•6Q579 
I• 60581 
I • 6QS60 
1'6os2 s 
1, 6Q'f82 
lt6Q'f55 
1•6Q'f31f 
J. 6o'f25 
J. 60lf27 
1t6o'f2'1 
1 •6Q'f t 7 
l • 6olf I 0 
I• 6o'f3'f 
I• 60'f66 
lt6osa1 
1•6Q'ISO 
I, 6o'f"l'f 
I 1 6Q'f35 
1. 6o'f7 3 
J • 6o'f83 

I• 6olf93 
I• 6Q'f9 2 

I: tg;~g 
1•6QS86 
1•606 00 

t•6Q632 
1t59937 
JtS9qS6 
1 159900 
ltS98S6 
I• S983'f 
1. 598Q'f 
l•S98Q2 

oxr DIZER 
CiAUGE 

REAOtNr. 
I PCT I 

'10• 53'1 
'foetS, 
J9•83o 
39 • '17A 
39•J2S 
38. 11, 
38. '121 
J81Q6'1 
3 7, 71:, 
37. J6'f 
37 • O I' 
36•66o 
361307 
3S. '15c. 
35•602 
3S. 2S(I 
3'118Y7 
3'1 •SI.IS 
3'1q92 
3J•8'fn 
33. '187 

33 • 27R 
33• 067 
32•8S~ 

32. 6'13 
J2 •'I Jo 
32•216 
32•002 
31'787 
31'571 
3te35'f 
31 •I 3~ 
30 1 921 
3o•70J 
lo• '186 
30• 26A 
Jo•oSo 
29•83' 
29. 6 13 
29. J9!11i 
29 • I 77 
28•9SA 
28•7'fo 
28•522 
28 • 30'1 
28•08A 
27•80A 
27 • 61f9 
271 '13n 
21 • 21 t 
26 1 992 
26, 77 .1 
26. ss .. 
26•335 
26 '11 S 
2S•895 
25•675 
2S• 'fSlo 
2S•237 
25•020 
21.l • 8Q'f 
Zif• 589 
2l.4. 37" 
2'1 • 15q 
23. 9"1 .. 
23•73n 
23. s I lo 

23•300 
23• 00-. 
22•867 
22•65 1 
22. '+3.i. 
22 • 22 I 
22• OU'f 
21•788 

21•S7 I 
21 • 3S'f 
21' 137 
20e92ri 

20 1 700 
20• 'f79 

20' ZS.R 
20•061 
19186A 
19. 6 75 
t 9. '18'1 
19. 29c; 
19-tU? 
18 • 9 2 1 

FUEL 
GAUGE 

READING 
e'er 1 

'10• )68 
39,817 
3f,'f6S 
3t.i 13 
311162 
31•'f I0 
3l,05e 
J7e706 
J71JSS 
37•003 
J616St 
36.299 
JS• 9q7 
3r.159S 
JS• 2'13 
3 ... 890 
l ... S38 
34t. 186 
Jl183'f 
Jl• '18 I 
331 129 

32• 9 21 
32• 711 
321So1 
321290 
32•078 
31•865 
31•652 
31 • '139 
3 I• 22'1 
3 l • 009 
JQ1 79'f 
3Q•S78 
30•362 
30• 1 '16 
2t,930 
2•. 7 13 
2f11f97 
2• • '2e o 
2••063 
2•. 8 ... 6 
2•·629 
2•. '1 t 3 
2•" 96 
2?,900 
2?1763 
27 •5'16 
27 • 329 
27 1 112 
2•. 89"1 
2••677 
2•. '160 
2•· 2'12 
2••02s 
25·806 
21•588 
2&• 369 
2S• 1 S l 
2'f1935 
2•·719 
2'11SoS 
2'+• 29 I 
2'1• 077 
23. 86'f 
2l•6SO 
23. '13 7 
23. 27'1 
2l 1 o I a 
221796 
22• !"t8o 
221365 
22• 1 SI 
2 1•9 38 
21•723 
2 1 •So? 

21•2'12 
21•076 

:g::~~ 
20• '127 
20•208 

19. 989 
19 1795 
1•·600 
19 1 'fo7 
I 9 1 21 7 
1• 1 028 
18, 8'1 I 
18 1 6S6 



GROlJr~o 

EL,aPc;ED 
TI '1 [ 

OhH•S l 

TIME TOTAL 

rRoH OP S f'ROPELL ANT 
J C.NIT ION c0MSIP'1fO 

(HJNoCiF.Cl IL~l 

l l!~ 511 SJ·uflo 
11111 so 5 !.i.uAz 

l n~ ~o ~ 1. o eu 

1 0~ S ll ; ~ . Q RJ 

I 0 1' '.• I I• J 7q 

1on ~ I J • u P1 

! OR S I !.> • 0 7q 
\ 1111 '.-. I 7 . Qfl 1 

1 0R "d 'l •u 7q 

I fJl.1 5 I I I• QA 0 

I oA s I I 3 . uP? 
lr){I. SJ I S • O ~O 

1 0'1 S I J7oQAZ 
111 A SI 1q.uAo 

I o P s I 7. i. of' I 
JfJFI ~ I 2 3 .oAo 

l(J fl ~ I 2So081 
!( 111 S I 27•07q 
I oe r, I ? 9 • uP I 
tnA S t .31• 0 79 

Ir ~ '' 5 I .3 J • ofl l 
l t.11 SJ .'.\S•u79 
1 r1f' s 1 :1·1. ono 
, ,. :, ~ 1 3•1.unz 
11 1K ':>I 'I I. (lfl('l 

1r 11 •, 1 ~ J 0 oe2 
1 0A !>I ~ !. •!JR!) 

1 0R S I lf / o u P1 
! fl~ ~ I ~9 , (1 79 

I o " " I ~ I. ui:i I 
l flA 5 1 ':>J o Q7 9 
IU '' S I '=-S•Ufl l 
J n n ':> I c, 7 , J 7 9 
1 0'' S I !°•'> , GflP 
l 11 H S? 1• 0~2 

JO~ S] J • ,J AQ 

1 1.1 '1 ,, 7 ~."'fl 7 
I QA c~ 7 "/ • (] 11 0 

1osi S2 ? o iJ flJ 
l n~S ZIJ• U 79 

P. 5 7 , rin 
A, S'I . l"lO 

13 • i; r. • ~l O 
P. s ~ . n r:i 
R, b n , n1.1 

9. 7. . 00 
9. 'l ol1 f'I 

9. Ii . (10 
9 . fl. ('I(' 

9 . t n • nn 
9 • I ? • ('lf1 

? • I 4 • ~fl 

9 • 1 t. • l'JO 
9, I n , n{1 

q . 2n . ci o 
9. z 2 . (.1 0 

9, 2'-f, n ti 

9, Zb. n n 
9 • 2A • fJ f.' 

9. 30• n r:i 

9 • 3 7. . nr 
q. '.I''. rr· 
9, ) A • l'P 

q • ) " • !.• !' 
9. •uJ . nc 
9. '• ? . nr 
9. ~". f )I"' 

9 . lf /,. nn 
9 , <IA o(1C 

? . sn .r n 

9 • S2 • l:f· 
q • S lf • 11r: 

9, ~ ,i,. n(' 

9, SA • fl (: 

q, ,i, n. or· 
I n o 7 • fl{1 
1 n , •1, nr 
t n , 6 • (lf' 

1 0 , n . nr· 
I O , J n• nr 

t nA s 7 ) ) • ,J~ I I fl. I 2. nr 

I (1 A S Z I ~; , 07 9 I f'I • I •1 , n(l 

1 n11 sz 11. o .n1 1 0 • J 1' ,n (I 
1 n€1 S7 J 'i . Q7Y IC'• 1n.,..,r 
ln fl 52 ?!o (l A (l l'l• ? '1 , nr 
t o P S Z ZJo Q7'1 1n. 22.r r: 
to ll SZ 25 • u.n(I p i. 2 lf o('r 

I Oij S2 2 7• 08 Z 1 n • 7 ,i,. rr 
Jn lJ S? 29eQflO IQ• 2Po ("P 
1of\ S 2 J1.0R1 lfl• J n .re 

1nP. 52 l J . u Ao I f' • 3 7 . n(l 
l lJ'l- S? 35 ° 0A 1 I i:' • 3 11 • (1C 
J o P 5] 3 7 • Q79 1 0 • .H•O r 
I OA ''Z J 'l • J q l 11"1• JA• /~ ( 1 
1 0.A ~z 'ilo :J 7~ !(lo 'i (l ,nr 
1nC\ SZ 113,ofll tn• '+2o t: n 
ll) n S2 lf Se 0 79 10• ~ll,n(• 

I rJll S ? ,, '. o P n 1 ('"!. "". r. ri 

I p A S Z '+'I• LJ '12 I r'I• 'IP• !'r:' 
10A S? S t•lJfl (l 1'1• s r.n r 
Jnl1 S? S JoORi' tl'.1• S?•f'l r:1 
IO I; S ] S t,.uAo 10• Slfof , ('I 

I (\fl 1, 7 S 7 • LJfl I In. Sr. • P C: 

1ofl ...,2 C,?, rJ 7 9 1 n • 5 P. rr 
1nfl '.l .1 J • UPI 1n• b '1 . n(' 

111n SJ J . i:, 7 9 \I• ? . r r 
J OA ~ _:\ S•llP j , I• .. . rr 
1nA SJ 7• u 7? ti• l:< o rr 
111~ S3 ? o QP.n I I• P , r r 
t oes~ )jo (i llz 11• l " o nr 
I n!.1- s 3 I :i •• -. A(l I 1. I ] . rr: 
1r1P '">J 1~: · J "2 11 • 1•1, rr:-
1 0A c,3 1 7° 0 Ao ti• J A• ( C 
I QJ! s ] 111 . (J P I I 1. I r . • r r 
I O(l 5) ZJ• OP(' 11• 7~ . • r: c 
10 9 SJ ZJ • OAJ II•].?• ([ 

J r,A S J 7 S oU7'1 11 • ?llo('r 

! Cfl !:i .1 ?7o QAI ! I• 2h• GC 
l O~ !:i 1 ? '1 •u79 ] \• Zfl• (1 f . 
If! " S1 J 2° S Q1 II• )\, ~> 1 

I 4P 'iq, A 
l'll:it:t :h5 
) ll9 I 7, I 

I 4q 5 n • .1 
I •1qi:i .1 • 2 

I c;(' IS•~ 

I 5('1'iA •I 

l 5nn r:i• :.J 
IS I I I • 'f 
l'i1 1Hd1 
I S I 7 3 • 'f 
1c; 20 3 • q 

I r;z 34 oJ 
1 52 64 •I 
1s1qJ,q 
153 ZJ • 'f 

ISJS2•6 
I 53A I• 4 
I c;,4'1q o ll 
I S'i 3 7 • 7 

1 t;'lliS • 4 
1S<1Q:h9 
l SS 2n. l 
I SSll7, 2 
I 55 7 ~ • 7. 
I St-. (l J .r:i 
I c; ,i, Z7 • ~ 
I S,4,53 • B 
15 /. 7q. q 

I 'i 7n S • i; 
\ c;, 711•1 
I c. 7c; h • 4 
l'i7A !oC. 
I C.P"'"- •'I 
I r_,, 1 1 . n 

1 ~~ c; c; . c, 
I li ft ' q • I> 
I C:,Q .,J • /. 

jf",9 ] 7. 11 

I SQr; ! • <' 

l !'; Q 7'+. 6 
I SQ Q ft• O 

I f.0 .? 1 • 2 
11i ri•1lf.) 
I h ('l.C. 7 ,? 
I ,t, QAq, 8 

l "' Jl?·3 
I /. I :"\~• b 

I Ii 15 6 t 7 
I"' (11l •A 
) ,i, 2flf"l o A 
11-7 77. 7 

I " ? "ll, 6 

I I- 766 • 'i 
I ,i, 7P A.• I 
! ,i, 3n9 t 7 

I Ii 3 3 1 • J 
I ,c. 35? •A 
1-"]7lfo .? 
I Ii 3qc, t S 
Jh<+J.C.eB 
l-"ll1flor) 

l <'i~ 5 q • Z 
1 ..,ljnn. :t 
1 b ~.ry 1 • 3 

' "~'' . lj 
I _l, C, ll n o 4 
1 J. S J, n. O 

I l-S7 Q • 1 
I ,,_ l)QA • 7 

I ht- I A• (1 

l "li )7o'I 
J ,i,1i s 6 • 7 
11-611.. n 
1 lii-9C,. 3 
I ,i, 7 J 4 t ,c, 

1 1,1 n.e 
I -'>7 SJ• 0 

' " 7 71 • 3 
16 fl ns • q 

~z~ 

LUNAR MODULE 
Of~([NT PRO PlLLANT SUMMARY 

FHOH POI TO TOUCHoOWN 

~A SS OP~ OPS oP5 oPS 
FLUVt PROPELLANT OXIDIZER FUEL OX J olZER 
RATE REHAJNJNG REMAIN I NG REMAINING FLO~ RATE 

{LRI SE(l (LAl flt\) !LS I 1Ls;SEC.) 

17 "( 36 
I 6 • q 3,c., 
I b • 7A3 
I 6 • 6 2 ll 
I 6• '16 I 
u .. 2 qq 

lh•t 3 1 
I 'l • 9 JS 
( C,•7lll 

IS• S61i 
IS• 'I Ofl 
I S• z ttc, 
I ':> 'i o 7 
1 s ·oar:. 
I 1+ • 9 I 0 
I 'i. 76ll 

1 4 • ses 
I~• 3qci 
I 'l '1B4 
13. q7f1 

I 3• ij'l2 
I 3 • 7 3~ 
I 3• 6Jq 

I J•SS2 
I )• 'l6A 

I 3 • JAA 

I 3 • 2A 3 

I 3 '1 31 
l Z • Y9 6 
1 Z dD7 
I lo 76 :\ 
IJ•6S S 
I 2 •S S I 
l?•ll'1r 
I .? • J 't n 

I 7. •LI ~ 
I:>• Q 7 ll 
I I• 7 7 J 

I J • t1 9'1 
I l d~ 3 1.1 

I I • 7 7r 
11 •7(13 
I 1 • 6 Z 'l 
I I• 5 37 
I I• 'l 36 
1 1• 3 37 
11• ;.' ll f"' 
I I "1 ll fl 
1 1 • 0 7 I 
I I• 071 
In. 99 I 
In• qb; 
, .., , q 33 

, ,., • 69'1 

l r:l• 86n 
I n. 8Zf"'I 
In• 7A J 
I,.,• 7 ~ 3 
I ,.,, 1 n"-
1 n • 6 J <1 

l,.,. 6J'l 
I '1. brJl-

1 no SA'l 

I no SS'+ 
I n • S 3? 

I fl • !:i ? 7 
A . 9 HJI 

q. b 27 
9 . 6 J C... 
Q. 6q 3 
q . b 7 7 

q-1.11 
q . b6J 
q. 6 5 '• 
? , 6'1 II 

q. 6 3<+ 

q • 6 Zll 

9 • b I <1 

q. 60'l 

9 ' !:i ~ .. 

3'l 79."' 
)'i•P;.7 

3ll t? •I 
.3 J7A • 9 
3Jllb • l"I 

33 1 ;"\elf 
3ZR1' I 
J.?'iQ. 2 
32 J 7. 7 
31 A6 • 6 
JI SC\• B 
31 21E'. J 
.3Qq5 •I 
Jn6S •I 
)QJS•J 
Joos, 7 

2976·6 
79ll7 • H 

29 I q • 'f 
2aq 1 • s 
2ft63. 8 
28 Jb. 3 
2EI Oq • (l 

27A I • 9 
2755. (I 
27 2f'. 2 
:no 1 • 7 
26 7C>. 4 

26~9·4 

7623. 7 
Z S 9A •I 
2S77• H 
2Sll7 • 7 
251/• B 
Zll9R, I 

7.ll 7 3. 7 
] 44906 

21.125 ol1 

2lfO I• It 
ZJ7R•2 

7. JS~•~ 

2 331. 2 
730Ao ;J 
Z?Bll.9 
2267. 0 
2.? 3q. 4 
221 #,. q 

2 t 9'i. 6 

2172. 'i 
21 SO• 'l 
2 I ZA • ~ 
210 6 • 5 
20B4 • 6 
2Qli?. 8 
Zn<1 I • I 
?n I 9 • S 
I 997 • q 
I Y7b o ll 

I 9i;r:. • 0 

1q33 • 7 
I 9 I 2 •'I 
I Aq I• Z 
I 1!711 •I! 
IR i+A • q 
I A ]7 •It 

16 0 6. fl 
J 7P.R •A 

176Q•2 
I 7'i9 • q 

1 7 3':'• '1 
1 711•2 
16Q I • It 
167'. 5 
I 1-53 • 2 
16 33. 9 
I b I"• 6 
J SqS • ll 

I 576 •I 
I SS6 • 9 

I S 2J • 2 

2 I q9 • q 

21 29 ol 
2 1 oe. 4 
208floO 
2067.7 
1047. 7 
7027. 8 

2 000. 2 
l q99,9 
I q69 • 7 
19S{l• 8 
19 32. 0 
I q I 3 • 't 
18q4,9 

187616 
J 8SR • 'i 

H~'lO, S 
ta 22• e 
t 8QS • 3 
I 788 •I 

J 77 I o1 
I 75 1lt 2 
1 7 37 ... 

1720•7 
I 7 QI.I oJ 
168 7. 7 
J ,i, 7 I • 3 
J6SSo2 
1bJ9d' 
16 23. 3 
! 607. 6 
1sq2d' 
157606 
I 56 I • 3 
! 5'11-. •I 

I SJ I• I 
J 5 1 b . 2 

I So I • S 
J '186. 9 
I ll7 2 • 3 

I 329 • 6 
13 t 6. Ii 
J )QJ. 7 
1290•9 
1270. 2 

I 26S • 7 
l 2S 3' J 
124 I • o 
1228. 9 
12 J 6' 9 
12os. 1 
I 193" J 
I 181 • 7 
I I 7 O• 2 
t l s8. 1 
l J 47 t 3 

I 136tl 
I 125• O 
I 1 1 'i '1 
l I oJ • ll 
I Q9 2• 7 
1082•2 
I 07 I• 7 
I 06 I • 2 
I QSO• q 

I O'IO• 6 
I OJO • 't 
I 020 • J 
I 0 I O• 2 
1000• 3 
qqo. s 
9AQ• 8 
q7 I• I 
96 I• 5 
9S2•0 
9 'i 2 •I> 
933. J 
q 2'l •I 
qlS•o 
qos •a 

LO~ c,ATE 

I 'fS 7 •ft 
1ll'iJ, 5 
I 'i 2 9, 2 
l ~ I S• P 

I 40CI• 9 
I JR7 • U 
I J 7 3 o! 
! 3S'h4 
! 3llC:. •A 
I JJ2 • J 
I 3 1 Fl, 7 
I 3QS, J 
t 29 I, 8 
127 fl ' lf 
I 265 • I 
t 25 I, A 
I 2 JA, S 
I 2 2S, 3 
I Z 1' • I 
I I qq •fl 
1 1 as. q 
I 17], 9 

I I S9, 9 

I I 'i6 • q 
I I 33, 9 

8Q6. 8 

887. 8 
878 •A 
B6q • 9 

86 I • I 
852. "t 
84). 7 

83So2 
026•6 
8 J 8 oJ 
0oq.7 
ea 1 • 2 
1q2. e 
784 I 'I 
776. (1 
767•7 
7S9 • ll 
75 I• I 
7'l2. 9 
7 )it. 7 
726•S 
7 J A• 3 

7 I 0 • 7 
7Q2•U 
69J. 9 

v F.RTJCAL O E"~CEtH 

I I 2 I .f" 

I I Q9 • 0 

I n q7 •fl 
I 086on 
I 07 '+ • 1 
I n6], 2 

I CSO• 3 
1 fl3A • "t 

I C2fi • S 

I 0 1 4 • 7 
I 002 • P. 

99 I • ('I 
9 J QI 2 
96703 
9'16.f• 

6ASotJ 
67fl. q 

67 I• 3 
o'. 6 J. q 
656. 'i 
649•{) 

6'11. s 
6J4 • I 
626. 6 
61 9. 2 
6 1I•8 
6Q4. '4 

5q7. 0 
S89 • 6 
S76o6 

TQU<.HOOO~ 

I O• S'tO 
IO• 'i I U 
1 0. J2'f 
I 0 • 226 
IO.t26 
1 0.027 

., • q 23 
q,eoJ 
9. 6A'i 
9,577 
q. tt7S 
q.JBQ 
q.295 
9. 233 

9 • I 75 
q,oes 

a.97S 
B • 856 
B. 7 2? 
8. 602 
8. s j 8 
a. '45 I 
8. 39 2 

8. 338 
B, 287 
8. 2J7 

8 ol 7 2 
8.Q7B 
7. q95 
7. 9 21 
7 • flS I 
7. / 84 
7. 7 20 
7.657 
7,S'io 

7, SI 3 
7. '-126 
7. 302 

7 • 3 I !:J 
7. Z78 

1. 2Jq 
7. J 97 
7. ! 48 
7. o9 2 
7. QJJ 
6. 9 7 I 

"·q l 2 
6.BSS 
6 •BOA 
6. 7 77 
6.7SB 
6 . 7 It 3 
6. 7 2.3 
b. 7Q2 
6. 6 ]ti 

6, bSJ 
6. b 3 1 
6. 6(16 
6.sez 

6.563 
6. 539 
6 • S2 I 
6. sob 
6. 490 
6 ... ]b 

6. It 7 :i 
s.S2b 
6.Q39 
S • 9 2'4 
5. 96(1 
5.950 
s.95o 
s. q1.12 
5. q Jb 

5.q30 
s. 9 2ll 
5. q lt~ 

s. 9 1 2 
s.qo6 
i:,. 9q14 

oPs 
FIJEL 

FLOo't RATf 
CLB/SEC1 

6•Sq6 
6•S t q 
6 t 'ii,O 
6 • 39H 
6 • JJS 
6. 27 3 
6 • 2oB 
6. 1 32 
6•057 
S•9Bq 
So92S 
S • 86S 
S•8tz 
5•772 
S• 7 35 
5·679 

S•6o9 
S • S3"t 
So'tSS 
S•376 
s. J1'1 
s. 28J 
5 •Zif 7 

5•2 13 
s. 182 
S • 1 SI 
5 et J 1 
S•OSJ 
S•Oot 
't. q55 
't • q I 2 
't. 810 
ll • 83 I 
't•7'11 
4o7SQ 

4•702 
... 6'!0 
'l • 609 

'i • S7 9 
4•556 

'i • S3i 
4·~o6 
.. I ll7S 
"t. 4"10 

4 • 4o'i 
't • 31>5 
4•328 
't . 29 3 
... 26 3 
't. 2'4'i 
'i. 2 32 
... 223 
'4. 2 t 0 
'I "I 9 7 
't •I 0 2 
't '16 7 
'i •I 53 
'h J 37 
4. 12 2 
'i• lil 
... 095 
'i • OA ll 
'I• 07 6 
4. 06'i 
'h0S6 

'i • OS'i 
3. 'f62 
Jt7fq 

3 .7 I I 
31733 
3•727 

3. 7 27 
3•722 
3 • 7 I B 
J • 7 I 4 
J .7 I 0 
3•7Q6 

3 • 7oJ 
3. 699 

3• 69 I 

OPS 
HJXTURE 

RAT JO 
10X/FUEL 1 

t•Sq8o7 
I • 598 t 3 
I• 59.8 i q 
t.•Sq826 
loS9AJS 

I • !>'18'tS 
,.sqas6 

t •S'Ht7Q 
JeS9886 

J • 59qO l 
1osqq16 
1•59932 
1 .5qq46 
1 •sqq57 
l •Sq968 
I • 59qe't 
I• 60006 
I • 6Q03 I 
J o6Q025 
1 •5999S 

1•59976 
I • sqq6 I 
I . SQ9'l8 

l tS99J6 
1 •59925 
I • S99 14 
I • 5q90 l 
I • 5q139 I 
1·~986S 

I• 5905 I 
i.sqa3n 

1 •598zs 
1. 5qa 1 J 
l•S9&0 2 
I• 5979 J 
I• 5977 7 
,.sq763 
I• 5q 7S3 

I• S" 7'iS 
I• 59 7'iQ 

I • 59 7 34 
I , S9 7 28 
l • S 9i' 20 
J • 59 7 I 2 
I• !:l9 7o'i 
l •Sq6q6 
I, SqbBB 

1.sq6 s 2 
l •Sq676 
J o59674 
I 059673 
lo59ti72 
I, 5967 I 
I• 5q6 70 
jo59669 

1•59668 
1 059667 
1oSY666 
t•5q666 
I 059666 
l •S966S 
l ·S9666 
1 •59667 
I • 59b68 
t.S966q 

I • 596 7 I 
J oS9S9S 
I• !>96J!:i 
t•SY629 
1.sqo36 
I , 5Y6ll 0 

1 .sqb44 
1 , sq61.11 

I t SYbS I 
I• S965'i 
1 .sq6S8 
I• 59662 
I , 59665 
1 •59669 
I , 5q67S 

OXIDIZER 

G.AUGE 
HE .AD I Nc; 

I PCT I 

I e • 137 
18. 55.lo 
J 8 • 3 7 t. 
1 8tJY~ 

I B • 02 1 
17 • 8'fl. 
17. b7 3 

)7•502 
I 7 • 334 
( 7q67 

I 7 • 007 
J6•838 
16. 6 7" 
I b• SIS 
I b • 355 
16 tJ 97 
1 ,c, • o'lo 
15. 88,1, 

1 s .7 lll 
I S• 5B'i 
IS• 'llc; 
1 s. 28A. 

1s.I'I2 
I 'i. 991 
t 4. 85? 
I 4 • 7Qlll 

t '4 • S61t 
I 'I• 425 
l 'i • 2B1o 
('i•!lfFI 
I 'i•Ol 1 
I 3 • 8 7c; 
13 • 7ll I 
13. 607 
I J • 'f7'i 
I 3 tJ'i'I 
I J • 21 '1 
I J • oB.c. 
12·959 
1 2 • 83? 

I z I 70J. 
12•5Bn 
I 2 • 'ISi. 
I Z • JJ7 
11•209 
1 2 • QB!l 
I I• q67 

1 JO H'fA 
I I' 7 29 
I I• 6 I 1 
11•491 
I I• 3 7 A 
I I • 259 
I I 'I 'i 1 
I I• 025 
Io• 9CJ9 
I O• 79'i 
1 O • b Jq 
IO• 56q 
1 o• '!Sn 
1 0 • JJA 
I O• 222 
I O• I QQ 

9. 99c; 
9. 88 3 

9 • 77n 
q. 6 7 J 
q•56A 
9. 4bc; 

9. J61 
q.2s1 
q •I SI.I 
9tQSn 
8. 9 47 
8 • B't 3 
B • 7'1n 
B • 637 
8tS3 4 
8 • 143 I 

B • 250 

FUEL 
GA UGE 

RE AO ING 
(~CT I 

1•.lf72 
t 8 • 29 I 
18. 112 
I 7 • 9 Jll 
I 7, 7S8 

17 • 58'1 
1 7 • 4 I I 

I 7 • 2'1 I 
t 7•07J 
1••qo6 
16 • 7'f I 
!6•S79 
1•.'t 1 7 
16•257 
1•·097 
JS, 9'1Q 

J 5· 7 8 4 
JS•63U 
IS• '178 
1D•l29 
as" s a 
I S• 03'1 
1 'f •see 
J 't. 7't'l 
1'ft600 
1 't • 'IS6 

t '1 • 3 1 'I 
11t. 17'1 
I 'I• 035 
1J.897 

1 l • 76 J 
t l • 626 
t l • 'tq I 
t Jt JS8 
11•226 
tl•Oq6 
12•966 
J 2. 830 

I 2 • 7 I I 
12.sas 

I 2 • 'f59 

12. 333 
1 2•209 
12•086 
I J • 963 
I l • 8'12 
11•7 22 
11•603 
l l • 'tB't 
I l • 366 
l l • 2'19 
1 ldll 
11•0 I 'I 
tO•Bqe 
1 O• 78 J 
I 0 •666 
10.sso 
IO• 'f JS 
I 0• 31 I 
10•207 
1 0•093 
9. 979 

90866 
9,753 
9e640 

9•528 
9. '132 

'. 326 
9t223 
9. 120 
9.QJ6 

8. 91 2 
e.9aq 
80706 
8o6QJ 
8. 'f9q 
8.Jq7 

•• 29"1 
8 o) 9 l 

8 • 0 II 

.. 

,,. 

< 

( 

~ 

( 
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GRoUr-.O 
ELAPSED 

TI ME 
( H1H1 5 I 

lD8 'tl SJ1579 

l08 'fl S3,579 
108 'fl SfnSfl l 
lOB 141 571&79 
toe 'fl sc1-seo 

108 142 11081 

1 oe 't2 

I 08 •2 
ro e •2 
toe •2 
108 •2 

l 1 QA I 
31079 

5108 0 
71079 
91080 

't2 t I, 082 
142 IJ1080 

I 08 
108 
108 
108 
108 •2 
1 oe 142 
1 oe at2 
t as •2 

142 IS. 1 081 
lf2 11.oeo 

1'9' 081 
211079 
2310A1 
251079 

108 142 271081 

ace at2 27,0A1 
108 't2 2Y1Q79 
108 142 311080 
1QA lf2 3J1Q82 
10A 142 Js.aeo 
IDB 142 371QR2 
10s at2 39.080 
10 8 lf2 lft,QAJ 
toe at2 1t3,079 
1oe 142 ats.DBI 
toe lf2 1t1.a79 
108 142 1491081 
108 142 S t1079 
1oe at2 s3,oeo 
100 142 ss.0A2 
IQA '12 571080 
108 lf2 5910A2 
108 lf3 I 1D80 

31081 
S10AO 
7 1QA1 
91Q79 

1 I I 081 
131079 
1s,oa1 
I J. 079 

toe '13 
I QB '13 
l QB '13 
toe '13 
1 as '13 
l 08 lf3 
1 as '13 
1 as '13 
I 08 '13 191080 

't3 2 t t l,}82 
'fl 2J.Q8Q 

I as 
t as 
1 QA '13 
1 oe lf3 
I QB lf3 
1 QB '13 
I oB 143 
to• •l 
I oB '13 

2s.ae2 
2710AQ 
2Y1081 
31'079 
33 1 QB I 
351079 
371081 

10s 143 391079 
10 s '13 '+1,oso 
toe 'tl 't3.ae2 
108 '13 '+51080 
108 'tl '171082 
108 143 '+91080 

10• 
I 08 
r as 

'+3 5 1 1 081 
't3 SJ108D 
'13 55108 1 

1 DB '+3 
t 08 •3 
1 08 If'+ 
I QA If'+ 
1 08 'tat 
I QB 'l't 
I QB 't'I 
1 oe '+'+ 
I oB 'l'I 
I oA 'tit 
I oB If'+ 

S71079 
5'9 •QB I 

l. 079 
31081 
5•079 
71090 
9•QA2 

I 1 • QBQ 
13•0B2 
IS•O Bo 
I 71 QA I 

IDB 'l't 191079 
108 't't 2t10Al 
10B 't'I 231079 
to e If'+ 25.0B1 

108 lf't 271079 
108 lf't 29eQBQ 
108 't't 311082 
lQB 'f'I 3J1QBO 
lQA lf'I lS1082 
IQ B 'tlf 3710AO 
10 " .... . 191081 

108 .... 1411079 
lQB If'+ lf31QAl 

TIME 
FROM OPS 
IGNITION 
(HIN1 SEC I 

O• .oo 

o• .7,so 
O• •5150 
O• .3.so 
O• • l •SO 

O• •100 

QI ,QQ 

O• 2100 
O• 't, OD 
O• 6100 
O• 8, OC"I 
0 I I 0100 
n• 12. oo 
O• I If, 00 
o. 16, o~ 
0 • I B 100 
O• 2010~ 
O• 22100 
0 • Zif• 00 
O• 26100 

Q• ?.6 I QO 
O• 28 • 0(1 
0. 3Q ,Q('I 

O• 32 • 0(1 
O• l't 1 01'.1 
Qi 36•00 
O• 38,QQ 
O• 'IQ I 00 
O• lf21DO 
O• 'flf100 
Qi 't6 100 
O• 'tR • 00 
O• 50100 
O• sz,oo 
0 • Slf 100 
O• 56100 
O• se.oo 
0. 6Q100 

I• 2100 
l • If. 00 
I 1 6 • 00 
1 • 8. 00 
1 • I 0 • 00 
I • I 2 • 00 
I . 114 I 00 
I• I 6, 00 
It 1 B •DO 
I• 20 •Or.I 
I . 22 I 00 
I• 21f 1 00 
I• 26, (10 
1 • 20 .ao 
I• 30100 
1. 32 '00 
I• 31f • 00 
1~ 36100 
I I 3B I 00 
I• lfQ 100 
I• '12 • 00 
l • 't'l 10(1 
1 • If~, 0(1 
I• 'tB I 00 
I• So, 00 
1. 5 2' 00 
I• Slf • 00 
I• 56 • 00 
I • SA, 00 
I I 601 00 
21 2.oc 
2• .... 00 
2• 6100 
2. 8 100 
2 • IO 10'J 
2. 12• 00 
2• 1If.00 
2• 16100 
2 I I BI 00 
2• 20.00 
2. 22 101'.1 
2. 21f. 00 

2• 26100 
2• 28100 
2 I 301 OIJ 
2• 32100 
2• 3't. 00 
2. 36. 00 
z, 38,00 

2. 'IQt 00 
2• '12. 00 

~25 
TABLE XVII. · LM PARAMETERS • UNDDCKING AND SEPARATION TO LM LANDING • Cont1nued 

(j) Land1 ng radar parameters • POI to touchdown 

LR 
SLANT 
RANGE 

!FEET I 

o. 

O• 
O• 
~· 
~· 
O• 

o, 
O• 
O• 
O• 
o. 
o. 
O• 
O• 
o. 
O• 
O• 
0. 
o. 
o. 

O• 
8 27'12 I 

8214 I 2 • 
8t9831 
~ I S I 0 • 
8Q91f9. 
BoJ't t' 
797 10 1 
791)751 
78'tOli • 
777'10• 
770821 
761f29, 
757'15 I 
75 1 l'.t3 ' 
7"t't671 
738361 
7 37't '+. 
72623. 
72007. 
7 I lf29. 
7oAS't • 
702831 
697171 
691 Bl.I• 
686251 
6AQ99t 
1175 75, 
671)55, 
66538, 
66')2'1. 
bSS39 1 
651)561 
6111552' 
6111075. 
636 2'1 t 

63 t s 1. 
6271'1't I 

62?36. 
61 79't. 
6 t 35 l 1 

6091 If. 
6QlfQA t 

liQ063. 
596511 
5921f01 
58A1Q, 
581f 22 I 

SAO l 61 
5761 2• 
57 228. 
56826· 
'D61f'IS • 
56QAlf 1 
S56Fl6, 
55:108• 
51119149. 
511157 't • 
Siii 21 71 
'i 3A61 • 
5)5!')/H 
Sl 1 S l • 
5281)01 
521f'IR • 
S2f']9A • 
~ t 7611' 
I'll\, 

51 09A • 
So767t 

ALT 
UPD ATE 

f'L AG 

o. 

.. .. 

.. 

.. .. .. .. 

.. .. 

1. 
O• 
O• 
O• 
O• 
O• 
o. 
0· 
O• 
0· 
O• 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
O• 
o. 
o. 
o. 
o. 
0· 
0 · 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
0. 
o. 
o. 
o. 
o. 
O• 
o. 
O• 
O• 
O• 
O• 
O• 
o. 
o. 
o. 
o. 
O• 
O• 
o. 
O• 
O• 
o. 
O• 
o. 
o. 
o. 
o. 
0. 
O• 
o. 
o. 
o, 
0. 
O • 

LR 
"'EASUR[O 
HTITUoE 

! FEET I 

oOO 

·00 
•DO 
•00 
•00 
•DO 

LR ALT 
"4 J NUS 

NA V ALT 
!rEETI 

n. 

O• 
o. 
o. 
O• 

O• 

ACTUAL 
TERRAIN 

ALTJTUOE 
ABOVE LS 

! FEET I 

o. 

ULLA GE 

O• 
O• 
O• 
O• 
O• 

APR JORI 
TERRAIN 

ALTrTUoE 
AeOVE LS 

(FEET! 

o. 

o. 
o. 
0· 
o. 
o • 

ACTUAL 
MINUS 

APRtORI 
ALTtT UoE 

1FEET1 

o, 

o, 
o, 
o, 
o. 
o, 

PO~EREO OESCF.NT INJTJATION IPOJ) •OPS iGNITJON 

,oo 
oOO 
•00 
oOO 
.oo 
.no 
oOO 
•00 
·00 
•DO 
•00 
•DO 
•00 
•00 

o, 
O• 
o. 
O• 
o. 
O• 
O• 
o. 
o. 
O• 
O• 
O• 
O• 
O• 

o. 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

0. 
0· 
0· 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

TH~OTTLE TO HAXJHUH THRUST 

•00 99999, 
•DO 99999, 
•DO 999991 
100 99999, 
•DO 999991 
100 99999, 
.oo 99999, 
100 99999, 
100 999991 
•00 999991 
•00 99999, 
•DO · 99999 1 
100 999991 
100 99999, 
·00 99999, 
100 99999, 
100 99999, 
•00 99999, 
·00 99999, 
•DO 99999, 
101') 99999, 
•00 999991 
•00 99999, 
·00 99999 , 
•00 99999, 
100 99999, 
100 99999, 
•DO 99999, 
100 99999, 
•OD 99999 1 
•DO 99999, 
100 99999, 
•01'.t 99999, 
•00 99999, 
•DO 99999, 
100 99999, 
1Q('t 99999, 
100 99999, 
•DO 99999, 
•O" 99999 1 
•00 99999, 
•00 ?Q999, 
100 99999, 
100 99999, 
.oa 99999, 
• DO 99999 1 
•OD 999991 
• QI') 99999. 
100 999991 
•Ol'J 999991 
•00 999991 
•OD 99999, 
100 99999, 
100 99999, 
100 999991 
•00 99999• 
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Uu!l•e.s IS 1101 
bLll 01 S 15 uO I 
I t10 • c;5 1 S 110; 
btO•Cs IS 'tl(Jl 

I 11n •I 5 IS BU 1 
bL0°611 IS &01 

I un. l 11 Is BO I 
il1:10 •..;II IS ijO 1 

Ztl0°ft. IS uOI 
OuO•l11 15 -uOI 
lt10•h( 15 1::101 
Ot1P • t ( I 5 t1D I 
bLO•S( IS -uDI 
I ijO •fl: IS 1::10 I 
6L0°1( 15 t;1UI 
I ttO •bl I c; t10 I 
btO • ll IS flCI T 

lt:1D•sz 1s Hrll 
O&O•ft !Ci t;10l 
lwC•lt IS eOI 

Ot10 • b I I c; 1:10 T 
zttr. •/I I <:i 1;tO I 

Ui;O • 51 I 5 t10 T 
Z1:1D•fl IS -uUI 
Oi;0'1 I 15 uDI 
bLO'b IS -uOI 
I 1;1U' l I 5 t10 I 

btO • <; 
I &0 • C 

tilO •I 
I l1n • 6S 
Our• / ':J 
l tffl • G~ 
Qij(lo ( s 

I G 1101 
I 5 ttU I 
IS uO I 
us t10 I 
o<.:i au 1 
llS uO 1 
05 uO t 

IS• W 
0 

H) 

31-d ! 
03<.:idt' 13 
CINr10H':> 
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GR OU NO 
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Tl HE 
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TABLE XVII.- LM PARAMETERS - UNDOCKING AND SEPARATION TO LM LANDING - Cont i nued 

(k) Powered landing guidance displays - POI to touchdown 

TlME NAVl<HTEl.'I 
FROM OPS NAVIGATfO ALTITUDE NAVIGATEO tNER T IAL 
JGNtT JON At.TJT ll OE RATE 
1"1N.sEC I ( F'EF.T) 1FT1sEc 1 

OELTA •V VELOCITY 
1rr1 src 1 1r r1 sEc > 

HOR 1 ZONTAL 
RELA TIVE 
VELOCITY 
trTtsECI 

F'ORWAHO 
RELATH'E 
VELDc I TY 
1Fr1sEC) 

LATERAL 
R~LATtVE 
VlLDC I TY 
1rT1sEC > 

NAVIG,,TEO 
SLANT RNG 

TO LS 
t rEEr > 

1 08 'II 53,579 O• .no O• .oao • 000 1000 •000 •ODO •ODO O• 

10 8 'II S3,57y 
108 'I I Sr,e~Al 

108 'I I 'i7•S79 
108 'I I S9e5P.Q 

108 '12 l'OA I 

I 08 • 2 
108 •2 
I 08 'I 2 
l 0 8 '12 
I QA '12 

I • QA I 
3tQ7q 
s•aeo 
1.079 
9.oeo 

11' oB 2 
t 3 • oAo 

10• 
10 • 
10• 
I QB 
I 08 
I 08 

10: 

'2 
•2 
'12 15 • oF.1 1 
'I 2 11. 080 
'12 19 •as 1 
'12 21•079 

~~ ~~:B~~ 

0 ... 7, 5(1 
O• .. 5 •So 
Qt "' 3 • !;Q 

O• • 1 •50 
0• "'t 00 

O• • 00 
Qt 2. (10 
o • "t no 
O• . 6 t Oll 

O• A• 00 

O• I O• 00 
O• 1 2 • 00 
O • I 'It 00 
O• l ~ • 00 
0. 18. 00 
O• 20• Oll 

B: WB8 

n• 
5on'I 2• 
5C"036 • 
SOOJ I • 
5no2A t 

Sl'.l n 28 • 
5002.:\. 
soo1'1• 
sno I '+ t 

Sl'JO IO• 

sooo6• 
500(1 t • 
qqqqi'I • 

'19992' 
'19987. 
q998 2• 

~;:~~= 
108 '+2 271 (1 8 ! O• 21i100 '!996!i• 

108 '+2 27eQA1 
to B '+2 29tQ79 
1 08 '+2 l!•OSO 
to 8 i.t2 33•082 
108 '12 35•0~1') 
108 '12 371082 
108 '12 39tQAQ 
108 '+2 '1 1 108 1 
1 08 '12 'IJ1079 
108 '12 '+5to81 
t oEI '12 '17 t 079 
108 '12 '+9tQAJ 
108 '12 !:q.Q79 
108 '12 S31QBQ 
108 '12 ss10B2 
108 '12 57tQl'.IQ 
toEI '12 S9eQ82 
10 8 "+3 ltOEIQ 
10 8 '13 310A 1 
10 8 143 5•0~0 

toB '13 7t081 
to B '13 9•Q7'9 
1 08 '13 I l • 08 I 
108 '13 1 3• Q79 
10 8 '13 l ~tQA J 
108 '+3 1 7tQ?9 
108 '+3 1r1tollo 
1 01:1 '+3 2Jtoe2 
1 08 '+3 23,080 

IQ B '13 2S1QA2 
10 8 '13 271080 
108 '13 29•08 1 
t oe '13 3pu79 
10 8 '13 3JtQA1 
10 8 '+3 3Sto79 
108 '13 37tQA1 
1 08 '1 3 39•Q79 
100 '+J l4 1 •oeo 
10 8 '+3 'I JtQ82 
108 '13 'IS•o8 o 
10 8 '+3 '+7•082 
1 08 '13 '191080 
1 08 '+3 S ) tOB t 
to e '13 S3•aeo 
10 8 '13 55tQ81 
10 8 "tl S7• o 79 
108 '13 59toe.1 
10 8 'l'I ltQ79 
t o8 i.+'I 3•QAJ 
t o8 '!'I 5•Q79 
10 8 '114 7·080 
10 8 "" 91082 
1 08 'I'+ 11 1 080 
108 '+'+ 13•082 
108 '!'I I S•oBo 
1 08 'l'I 17• 0 8 1 
108 "" !9tQ79 
1 08 "" 2 1 •Q8J 
108 i.+'I 2J•Q79 
108 '114 25 1 081 

t oB 'f'I 27•079 
I QB '!'I 291080 
1oe 14'+ 3 1 •ofl2 
t oe '+'+ lJ•oeo 
1 08 '+'+ 3Sto82 
1ae '+'I 37tQ8o 
108 "t'+ 39·0Ft1 
108 '!'I "'1•079 
108 'l'f 143•Qfl t 

O• 26•00 
o• 2R•oo 
01 30 • 00 
o• 32•oo 
O• 3'+• (10 
O• 3b • (10 
O• JA • (10 
{'It '!Qt 00 

O• '12• OD 
O• 'II.I• 00 
Qt '+6 •OD 

O• 'II:!.• OCI 
O• SQ• 00 
01 S2 • OC" 
O• S'I • 00 
O• Sb• 00 
O• 58100 
01 6n• 00 
I • 21 00 
1 t 'I• (IQ 

I t 6 t r:io 
I • 8 • 0(1 
I• 1 O• 00 
I• 12 • l'JO 
I• ! '11 (10 
I • 16 • 00 
I • 1 B • 00 
1 • 20• on 
I • 22 100 

I • 2'1 t 00 
l. 26. 00 
1, 2e. oo 
I t 30•00 
1 . 321 Q(l 

I . 3 1~ ' 00 
1. 36. 00 
I • 38 • 00 
1 • 'IOt 00 
1. '+ 2• 00 
Ii 'II.I• Q(l 

I 1 '16 • f'O 
I • '18 • CIO 
I • 501 00 
I • 52100 
1 • 5'+ • 00 
I • 56•00 
I • 58 • 00 
I • 60• 00 
2• 2•00 
2• 14 t 00 
2• 6. 00 
2• 8 I 00 

2 • I O• 00 
2. 12. 00 

2' 1 'I. ('10 
2. 16. 00 
2• 1a1 on 
2. 21). 00 

2• 22 1 00 
2• 2'1 t 00 

2• 26•00 
2. 21! 1 00 

2• JO• 00 
2• 32•00 
2 I 3'1 I Q(l 

2• 36. 0(1 
2• 38 • f'JO 
2• 'lf')t 00 

2 • '+ Z• IJO 

1t99651 
q99Sli 1 
&+991f'f 1 
&+99 27. 
14990 ..... 
&+9Af:t I, 
'1~A5 I • 
1.19EI 17 t 

'19779' 
'f97 37. 
1.1969 I , 

'!96'10• 
&+9C)B.li, 
qq5 2A • 
q91f66. 

&+9 "'OO• 
1.1q J3 t . 
'19 ?.Sq 1 

&+9 I R3, 
"q I 03 I 
'1902 1 . 
&+89 J!i I 

q8!\4ij~. 

'18H,q. 
14865q I 
'1856 I I 

'1A'l6 It 
'IA 357 I 

"a2 'i 1 , 

't B 1-.1, 
'1803 1 • 
1.j]q 11 • 
'!7Ao I • 
4768 3. 
'+ 7562. 
'i7tqq, 

'i7) 1 '1• 
lf 7 187 I 

&+7nSR • 
'169 27. 
q679 3. 
&+665R • 
1t6s22• 
'16 38 31 
'16 2il 3• 
'16 IO I 1 
'15959. 

qSB t 3 • 
i.+5666• 
'iSS I At 
i.+5369. 
'152 t 8. 
'15066• 
'1'19 I 2• 
&+'17SB t 
'l't6Q21 
'l'l'iijc;, 
'I'+ 287 e 

'1'1 1 2" • 
'+396th 

'13Ao7 • 
'IJ6'1't I 

'+ 3'+1' I• 
'133 t7. 
'13 153. 
'+2987. 
'+28 20• 
'1265 3. 
'12'+8~. 

• 000 
.. 2• 879 
.. 21 6'tO 

"' 2 I '+QZ 

"'2' 225 

"' 2. 225 
•2tl97 
"'2. 18'1 
•2t I 87 
"'2 . 20'1 

·2· 236 
.. 2' 28'1 
-z, 3'16 
·2· 'lz'i 
·2. s 17 
-2·625 

=~=m 
•3t O'IQ 

"'3• O'tO 
"'5 tl I 7 
.. 7 I 26 J 
.. 9. '121 

- 11. 587 
.. 1 3• 7'17 
• t 5 • 89 I 
- 1a•01 O 
·20 1 100 
·22e1se 
• 2'1 • I 7B 
• 26 t I bO 
-2B t!Q 3 
"'30 1 OQ't 
"'31•81i 1 
"'33'677 
.. 35 • 'i52 
.. 37' 18(1. 
•38,885 
.. 140t 539 
- '12· 152 
-'IJ•72a 
"''15t266 
-&+6.765" 
-1.18. 228 
.. 149. 655 
•s I • 0'1'1 
-sz, '+(IQ 
.. 53. 12 1 

"'55•006 
•S6e256 
-s7 1 '+7 2 
"'58 I 6!)q 
.. 59 I 8 I I 
"'60o9zR 
""'62. 0 t 7 
•63• 07P 
"'6'i • I Q9 
"'65• I I I 
'" 66. ae 1 
•6 7 I 025 
""67. 9'to 
•68,830 
"'69. 69" 
•7Qt!i33 
• 7 I , 3'1A 
.. 7 2 . I 'IQ 

.. 12•901 

.. 7 3, 6SO 

.. 7 '+ • 366 

.. 75 I 06 I 
"'751 7 33 
.. 761380 
-11.oae 
"'77. 6 1 'I 
.. 79. 199 
.. 78' 765 
... 79. 3 1 3 
.. 79, a i.to 
•Bo• 352 
"'80. 8'16 
•8 J 1 323 
.. 9 I 1 78 J 
.. e2. 221 
·82 . 6'11 
.. 9 3. 0'1'1 
.. 9 3• '135 
.. 9 3• 8 12 
• Sq, 176 

•coo 
• 339 
1679 

I• o 18 
I • 27 3 

ss61•oas 
SS6016?3 
SS6Q•3'+1 
S56Q10Q8 
5559,759 

ULLAGE 

•ooo 
SS7S•SoS 
S57S•173 
557'1 •Si.+ I 
557'1•591 

•ooa 
S57S•sos 
SS7S•173 
SS 7'1•8'1 t 
5S7llt59 1 

•ooo t'l6'102Jt 
• 1 t 186 1'16"1823• 
"'l't9o 1"16"+823t 
"' 1 '19'1 1'16"t823t 
"'l' t 97 l '+li'IB23• 

POWERED orsCrNT INJTJAT!ON <PDJ) - DPS JGNJTJON 

I • 27 3 
3,979 
6 t 't8 7 
9, 0 96 

11t7o6 

I 'I. 31 I] 
16. 9 30 

t 9. 5'1'1 
22t159 
2"+ t 776 
27.393 

H:W 

55 59,759 

~557t l 68 

555'1 1 576 
55Ste98'1 
55'191390 

S5'161796 
SS4 1fo202 

55'1)t607 
553q,011 
55J6 I '11 'f 
55331818 

~w:m 

557'1•59! 

5572•000 
SS6~''fo'i 
5566•8 ! 6 
556'1•223 

SS6Jt629 
SS59•03'1 

!1556•'139 
5553•8'13 
555! •2'1 7 
5S '18•6SQ 
55''16•053 
55'+3• i.+56 

S57"tt59 t 

5572•000 
S569•i.+oe 
5566 18 1 6 
S56'+t223 

S561162q 
5559•0l'f 
55561'13q 
5553t8'13 
5551t2"t7 
55148,650 

55'+6•053 
55'13• '155 

351253 5526•026 S5'1o•BS8 55'+Q•8SA 

351253 
53, 88 'I 
72t55t 
9 I• 25 "t 

l 09. 99 'I 
1 20.110 
J '17. 58'1 
t 66 I 143'+ 
185, 322 
20'1. 2'19 
223t2 t 2 
2'12. 2 1 5 
26Jt255 
200. 335 
z9'·'153 
318 1 6 I 0 
337,806 
357tQ'l2 
376•317 
395•632 
'+ t 'I. qa6 
'+ 3'1e JR I 
'153, 8 16 
'1 7 3, 2q I 
1492oAo7 
s 12,363 
53)t91,Q 
SS t , .;98 
57 t ,278 

5901998 
6 10 t 76 1 
630•5"5 
650, 'I t 1 
67 0 • 2 •9 
69o,zz9 
7 IO• 20 1 
730·2 16 
7So. 27 '+ 
77Qt 375 
79o•5 t 9 
B t ot7n6 
830t937 

85 J • 2 12 
87 11530 
89 11892 
9 1 2.299 
9J2.15o 
953t2"t5 
97 3, 7P6 
9,14, 371 

l 0 I 5 • OCl I 
1 0351677 
1056,3q9 
1077t J66 

10 q7t979 
1118,a39 
11 39. 7'1'+ 
1 160.697 
I I A I • 696 
1 20217'+2 
1223•8)5 
1 2"1'1. 976 
!266qli'I 
i2A7 1 '+00 
1308168'1 

1330•0t6 
135 11397 
t 372 , B26 
I 39'!, J('IS 

H1RoTTLE To HAllIMUM THRUST 

5526•026 
5SQ7•533 
5'189. oae 
5'17Q• '+'+S 
5'15 1 •8'1 "+ 
5'133•202 
S'l 1'115 18 
5395,793 

53771025 
5358•21'1 
5339•361 
5320•'+65 
5301.s20 
528215'18 
5263•527 
!i2't'I ' '16'1 
s225.361 
5206•217 
Sl87t03'1 
5 1671810 
5 I '+8 • 5'17 
5!29•2"+5 
5 ! o9,9o'I 
5Q9QtS25 
507 I • 1 oA 
5Q5 J t653 
5Q32t16 1 

~~4!:~;~ 
'197 3• '16 t 
'+9531822 
'193'1tl'f6 
'19 1 14 • '+33 
1.189'11685 
'187&+•902 
'1855,083 
1t835,z2e 
'i8 ! S•33A 
1.1795. '+ t 3 
'1775. 'IS'f 
'175S•'IS9 
1.1735•'130 
1.17 15.366 
'1695,267 
'lb7S'13'1 
'+65'!t966 
'16 3'1 • 76'1 
1.16 ! 'h527 
'159'11256 
11573,952 
'155316 1 2 
1.1533•239 
'1512•832 
'+'+92 t39 Q 
1.1'17 1. 9 J '1 
"''151 . '+03 
4'13Q•859 
'l'I I 0 I 279 
'+3891666 
ti 369. 01 7 
1.13148. 33'1 
l.j 327 I 6 16 
'+3Q6t863 
'+2A6e076 
'+26S•2S'I 
'+2'+'1 t 397 
'1223•5QS 
'+2Q2t577 
'I 18 1 t6 !3 

55'10•858 

5522• 363 
55Q3t836 
5'f85t27o 
5'166•66'f 
5'1'1A • Q 1 7 
5'+29•32B 
S'l t O•S95 
5391°020 
5373•001 
535'+'138 
5335•233 
5316•285 
52971295 
52781262 
5259• 188 
52'10•072 
s220•916 
520 11719 
S J 82e'l82 
5 163•205 
5 1 '13•889 
s12'h53'1 
5 105'1'10 
SoBS•7oB 
5Qb6t239 
50'+6173 1 

~g~~:ig~ 
'1987t985 
i.+968•330 
't9'f81639 
'19 2B • 91 t 
'19Q9-t"l7 
'1889. 3'18 
'186915 1 3 

'18'19' 6't3 
'1829•737 
'i8o9•797 
'1789. 82 1 
i.+769. 8 11 
't7'f9t767 
'17291687 
'17Q9•573 
"+6891'125 
'1669t2'12 
'+6'19•025 
'i628•773 
'f6Q8. 'i88 
'1588· 168 
'1567 • 8 t "t 
'15'17 • "+27 

'+527•oos 
'1506•5'19 
'l'f86•Q59 
'1'165 • 535 
'1'l'i't.977 
"+'12'+. 38'1 

'f'I03•7S7 
'1383•o9S 
'13ib21399 
'13'1Jt668 

'+J20•902 
'1300•IQ2 
'l,279•268 
'12581399 
'1237•'195 
'1216•555 
'tl9StS79 

55'10• 859 
5522•363 
SSUJ,835 
5'1A5•27Q 
5'f66 I 661.4 
S'li.+8•0 17 
5'129t327 
5'1!0•595 
S39 t •8t9 
~373t0Q t 
535'+• 13R 
53351233 
5316.285 
52'97. 295 
5278, 262 
S259t!8A 
52'10•072 
s220.9 15 
s201t7 1e 
S 182 • 't8 I 
5 J 63t20'I 
St'13t888 
5 1 2"+1533 
S!05tl39 
5o8Se7o7 
5066•237 
SQ"t6173o 
so21. 10s 
Sno1,602 

'19871983 
1.49681328 
i.+9't8t636 
'tq28t9 QA 

&+9o9. I '+'I 
&+98913'15 
'1869 I!) 10 

'18'19,639 
'i8291?33 
't8o'9•79 2 
'17891817 
'1769,807 
'+7't9' 7 62 
'17291682 
't7Q9t561:1 
't689. '1 t 9 
'1669t236 
'+6"19. 0 1 .c:i 
'1628 1 761:. 
'1608.'180 
'15881160 
'1567•806 
'IS't7 t '1 t A 
'+5261997 
'15Q6•S'lo 
'+'186•050 
'+'+6S1526 
'l"t'l'lt 967 
'1 '1 2' ... 37 "t 
'l'IQ3t 7'f6 
't38Jt 0 8'1 

'+362• 387 
't 3't i . 6!)6 
tt32o•89 0 
'+3oo·o9o 
'+2791256 
'f2S81386 
'1237 • 'i8 I 
'12 t 6 •Si.+ I 
'1 195•565 

•Jt t 97 1'16"t823• 
.. .. 216 
'"' I ' 2l"+ 
•p2S3 
·It 2 7 1 

• 1 • 2 e9 
.. , '308 

"' 1' 3 26 
.... 3'1"t 
•p363 
.. , • 381 

: 1 :~YR 

I 'f6't82J. 
l '16'1823. 

I '+6'+82 3. 
i "t6"+823. 

l '16 '1 8 23 t 
1 '+6'1823 . 

I '16'1823' 
I '16"+823. 
l 'i6'+82J. 
1 '+6"+823 . 

1•6•823• 
'16'1823. 

- Jt&+36 1 '+1:.'IB23t 

• 1 ' 'i36 
.. , • 5'13 
•2• I 9 3 
•Jt827 
.. I 1 756 
"' l • S 7o 
•p59'! 
.. "sos 
"' t t 1 'IS 

... 830 

.. '5'+7 
"'1'11'1 

""• 1 O'I 
• 236 
I 'f'l9 
.793 

I• Q22 
I '32 1 
l • 601 
1t868 
2. 159 
2• 'll'+ 
2• 69'1 
2• 97 2 
3. 236 
3• '+ 87 
3t 70 I 
3• 957 
"·202 

'+. 1436 
'It 68'1 

"t 999 
5t 08'1 
5. 305 
5• S37 
5•685 
51 9148 
6 • 1 '+S 
6. 353 
6• SS'! 
6•765 
6•952 
7, ( 33 
71323 
7, 'f9 2 
1•67 l 
7•858 
8 • 0 25 
8• t 86 
8. 3'+3 
8. '1'9'+ 
8 t 6'10 
8t807 
8 I 9 18 
9•o76 
9, 2 J2 
91351 
9. s l 't 
9. 6'i9 
91767 

'h89'1 

1 o• o:o 
I 0' 156 
I Qt 270 
I 01 38 1 
Io• '+98 
1o•s'1 
I O• 6 70 
I 0 • 7 77 

l '+6'18 23• 
1 '15'1595. 
i 't'l3 7 IO • 
1 '132859· 
1 '1220'+3. 
l '1 1 1262• 
1 '+005 16 • 
t389BnS• 
1 379129• 
1368 '189 ' 
1 3578R'I • 
13'17 315. 
1336782• 
132628'1 • 
1315022• 
1 3Q5397t 
1295007• 
l 28'165'1 • 
127'13 37 • 
126'iQS7• 

l 253B I"• 
I 2'+3bn7 • 
1233'137 • 
1 2233Q'+• 
1 2 1 3208· 
1 203 150• 
11 93 t 29' 
11 83 1 '15• 
11 73 t 98. 

1163290• 
1 153'1 19 t 
I I '13Sa5 • 
1 1 3379(1 t 

I I 2'1033 • 
l 11 -'+3 i 3. 
11 0"+633. 
I 09'1990• 
l OB5386• 
1075820• 
1 0 66293• 
I OS6Ro'I• 
I 0'+ 7 35'+ • 
10 3 79"t'I. 
1020512• 
I 0 t 9 239 • 
I OQ99 '+ S• 
10Q069t• 

99 1 '176 t 
982300• 
97 3 1 6'11 

'b'+o67• 
9550 10• 
9'15993. 
9370 16• 
928078• 
9 J 9 18 I • 
9 1032'+. 
9o 150 1 1 
892730 1 
8A399qt 

8752'98. 
8666'13• 
8580261 
Blf9'1i;'I • 
81409 2 I • 
03214 2 9 1 
a 2 J97B• 
B t 5S68• 
807 t 99. 

NAV I GATED 
cRoss 
RANGE 

tHET > 

o. 

.. 593, 

•59 3. 
-59 3 t 

• S9 3 • 
•59 3. 

"'5 9 3. 
•59 Jo 
•59 3. 
• 5931 
•59 3. 

•59 3 • 
.. 593, 

.. 59 3 I 

•59 3. 
·s9 Jo 
•5 9 3 t 

.. 59 3. 
•59 3t 

•59 3 t 

.. 59 31 

"'586. 
-579, 
"'57 2t 
·s65• 
•sse. 
•55Q• 
"'5'+3• 
"'536. 
-529 • 
"'522• 
•5 t 5• 
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St>9 • b0-;'1 

blb' tio<::>Y 
ti I('• 8~59 
&+i9 •LL 59 
( b b ''JIY59 
u IC' V5~V 
( '!19' ShS'I 
Sti6' hC ~.,. 
tll'.'t.Z~Y 

n 'l'Y • (I SY 

9LU • ('lJSY 
tit.Z 'l 6nY 
b~h'l'9h9 

£Ll6 •Ot hY 

ZYf'6ShY 
tUu" L+i ti Y 

z rz • 9("' v 
5h9. hl"'.., 
11,0•(ltiY 

yUt.•tonv 

USL'69(9 

r~~:~m 
01Y•nsc9 
tj( tl. z h(9 
£(0 •I('(' 9 

ZIZ•61f9 
£\1('£0(9 

t0S•S6Z9 
bl9•('gl9 
0 I£' 1 LZY 
I G l' 6':iZ9 
£h9'thZ9 
Zflh'S('ZY 
ClZ:"£ZZ9 
SL tf •o 1 ZY 
h hh. IJ61 y 

lhb'Sel9 

Z'tlf'Ctl9 
OLL•D91y 

60 I• tt+i 19 
l'd( • S( I '1 
09S•ZZl9 
h09'6019 
6Z1;1•9009 
9S(•f909 
16lltOt09 
Z\£•9S0'1 
SLl • £ ti09 
SlL•bZ09 
L no• 91 DY 
csz•zoov 
LIC•tta6S 
6td!. h £65 
961 •0965 
<j(O•ytibS 

ZDtJ'l(65 
Obh1£l6S 
n60•(04S 
9ss•0eas 
Z l:e •r £ 85 
zto•esas 
t.00 •(' hEIS 

£cs· ezas 
oz I• CI ac; 
th9•to£S 
('80 •Zal c;; 
90(•99£5 

\LS'DSLS 

965'bfLS 
lYh

1
91£5 

6nl'ZOLS 
y5'f'S9YS 
t.10'69'15 
ocz•zsvs 
('O('Sl'YS 
ttZ•~Jl95 

QhD'I095 

1J3S/1Jl 1J3S/1jl 
A1l)013fl fi"'\1'1130 
1\l'JJ.H3Nl 0Jj\l'!)Jf1YN 

NM00H)001 01 iOd WOMJ 
SAY1dSl0 3)N't'OI09 9NIONY1 03~3MOd 

31000W M'f'N01 

l B6 'z-
1 lln • z-

1Job • z ... 

URb 'l • 
t.l b. z­
bl b • l­
l t. 6 • z .. 
9 lb. z­
( £ 6" Z­
"lfb"Z­
'35o • z .. 
t •·o • z .. 
t ht1 • l­
tjRtt • z .. 
U9o •I -

fRL • z­
Z 95 • ( .. 
ore• n­
n I I• S­
Cj9u • s-
91 q. y .. 

6YC•t­
ti0 I• 9 .. 

Zhe'e­
Ooi:t•6-

uor • u 1 -
IZO'i t .. 

SC L • 1 l -

lln•zl .. 
S60

1
ll-

6C l •('I -
l 5(' • h I .. 

U9b • h I,. 
SI 9 •SI .. 
86Z•9! .. 
sro' L' -
Olb' • t I .. 

6S?•et­
rts•ol­
St n •OZ-

Oh('• 1 Z­
ZSZ •ZZ­
o t I •rz .. 
SO I• hZ-
1 0 I• SZ ... 
961•9Z .. 
09(. ,z .. 
90S•aZ-
99ij•bl­
h 61. lr­
+ias • zr-
9hO•t,C-

9/5 '5(' .. 
roz•t£­
Zn 6•11£ .. 
YZ t •Oh­
YC5 •ln­
bl( • ., .... 
osz•9n .. 
691•9+.­
I 91 •05 .. 
LSZ•zs­
trs•ns­
aoo•ts­
or 9 • 6S-
6 1 ti• z9,. 
SOC• S9-

6fZ • g9 .. 
f kl oJ £00 
6Sl' • nt­

L6':i" L l-
1 P6 •09 .. 
ijl ':> • hijoo 

m:n: h 6 I• \16 .. 
0fl('. 001 .. 
c;, It• i,O I .. 
ttDl • 60 I .. 
6Z B •(I I .. 

(JjS/1j) 

'L 

. " "' . •' •':JC 
•I• 
. '. . ., • bl:i 

•It 
•LL 

•(,(,I 

• Lll I 
•t.ill 

• Sl I 
•Lt I 
•Oh I 

• b l'ci 
•LI 9 
0 

OS\I 

• >;iOL 

• l ':iL 
• SUt1 
• S511 

• lOo 
• h t.o 

• c 6(1 
• t.hU I 
•l.Jlll 

•tit I I 
• 6C GI 
'L(J( I 

'LL (I 
• <tt.h I 
•\I~ I 
•dtyl 
•(OLI 

• t10'tl I 
• l:il b I 
• z zoz 
• t1Z I Z 
• 9llZ 

• ':lbl z 
• l L(l 
•I YnZ 
• Y\l':JZ 
• tl6YZ 

• L 'l11l 
• tt(U( 

• i. o I(' 
• ( t.(( 

• 5t:.h( 
•US9( 

·00£( 
• 'tlSoC 
•ht. I h 
•nsrn 
•O l Sti 
• 6blti 
•tdrOi:; 

l J.3jJ I 

3J.Y~ 3Un111·1v 
30n1IJ.lY 0~!~91AVN 

03! V 9 i flV M 

I;• I ( •I I 

uu • uz • 1 I 
uU • 'll •I I 

Ou• hl •I I 

uu 'l l •I I 
u:. • Ui! •I I 

Uu • u I •I I 

t·iu • '11 •I I 
•:.Ju• r. l •I I 

Gu• c: I •I I 

uu •(JI •I I 
Ull • l.l •I I 
Ul; • <./ •I I 

Ou• ti • 11 
1.JlJ•l •II 

I b5 •?. \. 1,. 'cl 1;1G I 

t>tO •bl [' 5 ull I 
I uU • /.l ( <:. 11ll l 

bt.C •St (' 5 uO I 

I 1JO • ( G t:G oU I 
UDO• l C: ( <J "(JI 
I t1l1 • b I [<, oU I 

OuO • i I 
Z uO •SI 

DuO • \" l 
C: uO •I I 
Ut10 • /, 

bLD • l 
1 &0. s 
6LD • (' 

(<'", tfl)l 

rs un I 
\. S tjll I 

( s 130 I 
( S t10 I 
C" 5 t10 I 
cs en 1 

[5 \JO I 

OO•u9 •u1 lt1U•l £'1 -all! 

UU•t1-:i •ul 6£0•c.<;, lS uOI 
OU•<tS •QI lt10•tc., l':i uOI 
JO•t.<;i •ul Ot1f1•<i~ i::S 001 
\JO•ls •UI Zu(\•fl;j lS uUI 
OU•\Js •01 UuO•ls lS uOI 
JO•en •lli Z110•nt. lS -aOI 

::.u•yti •01 OoU•tn ZS uOT 
,:}O'tih '01 6tO•sh Zs 801 
Oli•Zt. •01 luD•l'ti ZS tiOI 

C.u•Ut. •(II ot0'1h ZS aDI 
Ou•1:1r •ul luO•b(' ZS b'OI 
.1u•-;ot •ul t-.LO•J.(' ZS aOl 

OU•t.( •01 lun•s( ZG ttOI 
OU•zc •01 OuO•((' ZS 901 

UCJ•i..( •Ol luO•IC ZS 001 
UG•ijl •01 o'tln"6Z ZS ijU{ 
J0•9z 001 lt1Cl•tl cs au1 
(JU•tiz •UI C110•sc: ZS 1:101 
ut1•i::Z •01 otn•tz ZS 1:101 
L1u•OZ •01 Ui;O•lz zi; uUI 
u.i•al •I.II 6LO•ol ZS IJUI 

0U
0

'11 •u\ lt10•l! iS t;Ol 
Jil•t.I •ut btO•c:J1 Z'S uOJ 
Ju•tl •(JJ 1t10•r1 GS 13Ul 

Uu • u I 
OU• u 
uu .. ~ 
UU •ti 
Ou•z 
01l • U9 

uU•us 
OO•ys 
OU•tiS 
oo • z s 
tlu •us 
UU • Ut• 
UO • Yh 

OU• ht. 
UO•Zh 
uu •(Jti 
Ou• b'f 
DCJ •'fl' 
ou-..c 
00 • l( 
uu. (.{ 
uo. ~l 

•VI 6L0• I\ ZS tjDI 

•01 lt10•6 ZS riOI 

•O l Oun' l l 'i uO I 
•Lil t11Cl•S lS 001 
•UI OuO•C Z5 t10! 
"b Zt10tl l5 uOI 

'6 Ut1fl•hs 15 sot 
'6 6tO•ts Is 1:1D! 
'b ltiO•':.iS IS tiOl 
'b 6£0•(~ IS &Lii 
•o lt1D•l5 !5 gllf 
"6 otO•titi IS uOI 

• 6 I uO • l n I S ull I 
'b ob'o•s,, 15 001 
'6 luO•l"ti IS uOI 
• b lluO. 1 h I c; tfo I 
•o luO•ti( IS uDI 
•o Ut10•£1: 15 tjOI 
• 6 6£0 .. i(' I <J 1;10 I 
•b lttO•r.c l'i uUI 
'b bLf1 •I ( I c; 110 I 
'6 la0•1.1. IS aOI 

VD• <tl • 6 6£0 •a 
I "do• c:il 
Oun• L l 

I uO •I Z 
Oun• /. 1 

IS uU I 
I 5 uO I 
Is uO I 

l 5 sO I 
IS 90 I 

OD• nl • b 
UO•ZZ '6 

Ou •oz • o 
LIU• ti I • 6 

LIO• 'f I • o 
UO •"I • 6 
DO• c: 1 • 6 

uu • u I • b 

OU• lJ • b 

OU'¥ • b 

~~ :~ .g 
00 • U9 • b' 
OU• US •ti 

Ou•95 •e 
uo • ns •a 

ao •zs • 1:1 

tJ3S'NIHI 

U011IN91 
!id0 wo~J 

:nd1 

l IJO •£I 
OtjO •GI 
z 'tin. r 1 

0 ti fl• I I 

bl('I. i> 
I \10 • L 

r;2:~ 
otD • l 
ten· ti<:i 

o 00 • / s 
l uO • S':.i 

OoO '(S 

IS &0 I 
IS sO I 
IS 90 1 

I 5 uO 1 

IS HO I 
IS wU I 

IS 801 
IS uU I 

IS IJO I 
us ijll I 

llS au 1 
LJS 110 I 
O'.:i 90 I 

t S •Ii •HJ 

1w I .L 
0JSdV1] 
<INntJttl) 
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GROUND 
ELAPS ED 

T?ME 
( H •Mt S) 

TIME 
F~OM OPS 
IGNITION 
(MIN1 ~EC I 

lOA 'ti SJ1S79 Ch .ao 

IDB '11 SJ1S 79 
10 @ 'ti 55,581 
toe i.it s1.s79 
108 'I I 59tSAQ 

1oa '+2 1• 0A 1 

JOA £1 2 ltQAt 
108 't2 31079 
108 't2 S•QAQ 
108 lt2 71079 
IQA '12 'hQAQ 

IO B 1.12 l l 10A2 
108 '12 131080 

JQ A '+2 lS1QBt 
108 '42 171QRQ 
IOB '12 JY 1Q8 1 
100 "12 2 1 10 79 
108 '12 23.01'1 
10s '+2 2s. 0 1Y 
10 8 '1 2 27·081 

I QA 't 2 
I QB 't2 
'as iu 
108 •2 
I 08 't2 
I QB '12 
I QB "12 
1 aa '12 
I QB '12 

1 o" '12 
I 08 '12 
I QA '12 

l QB '+2 
1 QA '12 
I QB 'i2 

I oB '12 
I oB 142 
I QB '13 

I oB '13 
I 08 '13 

I 08 '13 
I 08 't3 
I 08 't3 
I QB '13 
108 '13 
I QB '+3 
I QB '+3 
I QB '+3 
I 08 It 3 
I QB 't3 
I QB '13 
1 oB "13 

I 08 • 3 
l oB 'I) 

I oB '13 
I oB '+3 
I oB 'l 3 
1 QB '13 

27 • oA I 
29. Q79 
J 1 • oeo 
lJ1QA2 
Js.o'lo 
371082 
J"1 • oAo 
"I• QA I 
'IJ 1 o?Y 
'+5' oA 1 
'+7 t Q79 
'+'hoA I 
s 1. 079 
53,uAo 
SS1QA2 

S7tQ8Q 
59. Qfl2 

1 • o"o 
J. oe 1 
S10AO 
71081 
9. Q79 

I I• QA I 
I JI Q79 
15 • QFI I 

I 7 • Q79 
1•1.000 
2pa112 
23, 0 11 0 
2~ •QB 2 
27 • oso 
29, oe l 

Jpo79 
33' oP I 
3StQ79 
37 •QB 1 
39' Q79 
'+ 1 • aeo 

100 
I oB 
108 
100 
108 
100 
100 
I oB 
108 
I oB 

'+3 '+JeQP2 
'13 '+S • 0£10 
'13 '17•oPz 
'I) '19eQ8Q 

'+3 SpoR1 
'+3 SJ10Bo 
i+J ss.0P1 
lf3 S7•Q79 
lf3 S91QBI 
'f"I l. Q79 

I oB 'f'f 
l oB '+'+ 
1 oe If'+ 
I oB '+'+ 

3 • QJ:I I 
StQ79 
71QBQ 
91082 

loB 'f'+ 11 •QRO 
108 'I'+ 13 •082 
100 
108 
10 • 
I oB 
108 
10• 
I oB 
I oB 
10• 
100 
I oA 
108 
I oB 
I oB 
I oB 

i+'t 1 s, aso 
't'l I 7 •QR I 
'ii.! 19. 079 
'+'+ 2 1 . ue 1 
'fif 2JtQ79 
'+'+ 2s. oe 1 
'+'+ 27. Q79 

'+'+ z9,oeo 
If'+ J t • 0112 
"l'f JJ•oBo 
If'+ JS.082 
lflf 37•aeo 
't'I 3 1hQA I 
If'+ 'l 1'079 
'+'l 113 • oe 1 

O• -1.so 
O• •S1SO 
0 ... J. so 
O• - 1. ~n 
O• .. I 00 

O• • 01'.1 
O• 2 I (IQ 

O• lf100 
O• 6 I 00 
O• · A• 00 

0 • I rJ • C'O 
O• I 2 I 00 

0 • I'+• 00 
0• 16 • 00 
0 I I A. (10 

O• 20•00 
O• 22•00 
O• Zif I 00 
O• 26100 

O• 26•00 
O• 28100 
O• 30• 00 
O• 32•00 
O• 3'+ • C'O 
O• Jb1QO 
O• JBtQQ 
O• '+O• 00 
O• '12q1Q 
o• If'+• no 
O• 't6 • oo 
O• i+8100 

O• 50lf:tO 
O• 521nO 
0 • S'+ •CID 
O• S6 I 00 
O• se.oo 
O• 6Q•OO 

I• z, C'IO 
I • "I• 00 
I • 6t 00 
I• A• 00 
I• IO• QO 
I • I 2 • QO 
I • I '4 • 00 
I 1 16• 00 
I • I Fl• OD 
I• 20•00 
I • 22 • 00 
I• 2"1 • 00 
I • 26 • 00 
t I 2~. 00 

I• 30•00 
1. 32. 00 
I 1 3"1 • 00 
l • 36 • 00 
I• 3~ • 00 
I • lt01 00 
I , lt2 • 00 
I• .. "' • 00 
I• i+b. oo 
I • &+8, 00 

t • sci.co 
I• S21 00 
I• S'+ • OC 
t. Sb I 00 
I • 58•00 
I• 601 00 
2. 2. 00 
2• '+. 00 
2• 6tOO 
2. El. ('1(1 

2 • I O• 00 
2• 12'00 
2. I"' . 00 
2. 16. ('l(I 

'2 • l R • 00 
2• 201 (1(1 

2 1 22 •OD 
2. 2"' I 00 
2• 26100 
2• zA • 0(1 
21 30•00 
2• 32•00 
2 I Ji+ I QO 
2• 36•00 
2• JA1QO 
2t i+(I I 0(1 
2. '+ 2. 00 

433 

TABLE XVII.- LM PARAMETERS - UNDOCKING AND SEPARATION TD LM LANDING - Continued 

( 1) Powered 1 and1 ng gu1 dance parameters - PD! to touchdown 

GUIDANCE OESfREO 
TIME OPS 
TO GO THRUST 
l !ifC I t LRF' I 

1000 

56 1127• 
561.21• 
561.21• 
Sb I, 279 
561. 279 

S6l127Q 
56 J ,;pQ 
S61t2?• 
56 1 .279 
S6 I • 21q 
S6 1 ,z1c:i 
51q,;pQ 

56 Io ?.1q 
56 1 .21• 
56 I , 719 
56 I• z7q 
56 I 1 27q 
S6 1. 21c:i 
S6 ! 127q 

c;6 I 1 27q 
SS9 11.17 I 
557, z8A 

555, I ~S 
ss21c:i21 
sSQ1 7-+o 
5c+R15SR 
;I.lb. 3711 
S"l'4 qq~ 

S "I 21 IJ I c; 
SJ9tAJi; 
537•65'-

.o 

• 0 

•O 
.o 
• 0 
• 0 

•O 
• 0 
.o 
• 0 
•O 
.o 
•O 
•O 
• O 
•O 
•O 
•O 
•O 
• O 

CJR1910 
I 2"111 •"I 
1 2-+ oo•"' 
12389,6 
t2379 •o 
1 236B.s 
12358 1 I 
1 23'48. 0 
1 2338. ('I 
12328 • I 
123 t 8."' 
12308·• 

53511.!?A 1229915 
533,301 1 229013 
S3 1tl 2'1 1228!•2 
52Fl,q"l7 1227 212 
526.77'} 122631'+ 
521.11SQ7 )2'15'+17 
5221'+2'1 !22"1612 
S2012'1 A 12237,7 

51A•n75 122291'1 
SlS19Q2 1222ltl 
5 1 31731'.1 1221 3•0 
51 1 • .;se 122os.o 
so9,3A1 1219710 
S07•2 1b 1218CJ12 
Sf1S1r)"I; 1 218 J ,'1 
S(l'}oA71> 1217317 
S00•7ti.4 12166'1 
'19fl1SJ7 1215815 
'19/11369 12151•0 
c+9'11200 ! 2 1'13 16 
'+92•1'.132 12 13 6•2 
c+8CJtA65 121 2A,9 
"!8716q@i 1212116 
"185 • !=. 3 I I 2 1 I "I, 3 
'IA 3 • 36!; 1 21o71 I 
"18Jt1c:19 1 209919 

'+7q1(133 12092,1 
'17b,R6B 12oss1s 
c+7'1,7n3 1207A,3 
'47'•SJA 12071•2 
'17Qo '.\7 3 1206"11 [I 
c+6Ao2(19 1205b19 
1.1b6.n1.1; 1io"l917 
'16JoRA? 12':1'12•5 
1.16t17 1A J203St3 
'IS9,55; 12020,0 
q57,3q? 12020,R 
'+55113(' 12013 •'1 
'15,,obf.I 12006•1 
'ISQ,906 1 t998,7 
"!'IA17c+"I 11HI•2 
'1'+6oSA2 t t 98317 
ll"I"' •"I' I 119 76, 1 
'+"12126C Jt968•"1 
"l'+o. 1 nt:1 11960 .1 
"IJ7,<;13q 119s2.9 
1.135,77q llq'+51Q 
'133161• 1193710 
1Hl•'lll,, 11CJ28•A 
ll29•JO I 11920•6 
1.127• 1 '+'- 1191213 
1.12'119A3 llCJ03 19 
'122•A25 IJ895t3 
"12Q•6b7 1 1BF1616 
l.IJAt!;QIJ J!877 t7 
'116•3SI 11868 ,7 
"ll'l1J9&1 1t85CJ 16 

NAVIGATED POSITION NAVIGATED VELOCJTY 

x 
I Ff.ET I 

O• 

"'13A539, 
00 1J853A1 
""139S38• 
• J38S3A1 
"" 138 !,JA I 

y 
I F'EET) 

O• 

.. 26. 

"'26• 
.. 26' 
'"'26. 
.. 26. 

z 
I Fi::ET I 

o. 

ULLA GE 

- 1'1582571 
- 1'+58257 1 
.. I '15825 7' 
•t'15tl2S7• 
-1'+S8251, 

ux 
I FPS I 

oOO 

J 'loif• l 1 

I '40 .. • 11 
I ifDif • 11 
1 '+0if• I J 
1-+0'l 1 I I 

UY 
I FPS I 

.oo 

• I 9 

• 1 • 
• 1 • 
oi 9 
oi 9 

POl'IEREo DESCENT JN1T1A11ou (POI) - DPS !GNITJON 

• J3853A 1 
• 13853A1 
•I 38SJIJ 1 
• 1385381 
•1385381 
-130538. 
• !38SJA1 
• 1 3053,q, 
.. , 395381 
-13853A• 
• !38 538• 
•13~531'1 

•13853P.• 
•i3853A1 

-1385381 
- 1Jssos• 
• 1327'+9 1 

.. 130027 • 
- 1213381 
.. I 2'+683. 
-122061' 
-1 19c+7 JI 
... t 169 17 ' 
"' 1 I '+39"1. 
.. I I! 9o'+ • 
• I o9'1'+S • 

• t 070 I q • 
"'I 0'162"1 • 
.. I 0226 I• 

.. qqq2q, 

·9762A1 
·9SJSfl t 

• 931 17 I 
-90908. 

•8A7z7 1 
•865771 
-8c+tts6. 
.. 92361.1. 
•8030 I 1 
•71'26 71 
·7626 1 I 
•7'128'1 I 
.. 7 233'1 1 
00 70'+ 1 2 I 

•68 SJ7t 
•b665{lt 
•6"1809 • 
-62qqs 0 

•6 1208· 
•59'1"17. 
•57112 1 
·56ot'' • 
.. 5&+3 1 A• 
•5266('1• 
•5 I nZb • 
•'19"1 t71 
•'4783~ I 
•'1627 3 I 
•"lc+7 3? 1 
•'1322s • 

"'"' 17 37 • 
-'1 0211. 
•J8R3Q• 
-37'4 I 2 I 

•36o I'- 1 

•3'+6"13' 
00 33292• 
•3 1963 1 

·J o6S 6• 
•293701 
-20107• 
-2686'1 I 

.. 256'1 ?.I 
-2'1"I&+2• 
-23261• 
·22 101. • 
-209621 
• J 98'+3 1 
.. 187'13 I 
• 176631 
.. 1660'1. 
• !5S6tt 
•I &+5JA • 

.. 26. 
"'261 
·26. 
"'26· 
.. 26. 

"'261 
"'26• 
"' 26 I 

"'26. 
- 26 I 

"26· 
·26 I 
"'261 
·26. 

·1"1502571 
.. 1'+ 582S 7 I 
• ! "15825 7, 
·1'458257• 
.. I "15825 7 I 
.. 1'1 58257, 
"' 1'158257 . 
- 1c+se251, 
.. t 'i502S 7 • 
•1'158257. 
- 11.1 5e2s1. 
• !'158257. 
.. 1 "158257, 
• t '15825 7. 

1'IOiftl1 
11.10'11 11 
I 'fO'i ti I 
1'IO'f•11 
11.!0'i• I I 
1'4Q'i•11 
1 '10"11 I I 

1'10'+ • 11 
l'+O'ft 11 
l '+0'11 I I 
I '+0'+1 11 
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h69h. 
9L£S• 
69lS• 
Z509• 
£0(9• 

Z lS''if 
'989. 
Ce 1 t • 
(hSL• 
l66l' 
6SSe• 
Oree• 
lS69' 
10 I 6 • 
Dtlb' 
l Bh6 • 
9Bl6 • 
S9ZO •I 

"".' 9t0Z •I 
0C6Z • t 
£99£.' 
9CZt. •I 

hBhh •I 
z llh. t 
06ZS •I 
c' 6c;.' 
Z099 •I 
osc l' t 
ozzetJ 
5606.' 
1196., 
S•hD•Z· 
t e 11 • z 
6581. z 
sosz•z 

t S/Sd.:0 
xaa 

BO' 9 
Zs' l 
CI• 6 
60. 0 t 
Og•z! 
89. h' 
1 J • Lf 
6h. 61 
co• zz 
Zt•hz 
ss' tl 
trs •or 
l9'rr 
h6 I 9£ 
Lr' Oh 
h6. th 
h9' l h 
6h I Is 
l+. 'SS 
LS' oc; 
I ff• C9 
91 I B9 
L9'll 
Dr•tt 
o.:to • ze 

Z619R 
c 6 I I 6 

so' lb 
BZ•ZOI 
Z9' £0 t 
LO' C 1 l 
h919Tt 
tr.. h7. l 
o 1•or1 
66 • sr t 
66'lhl 
ea• eh 1 
SZ 'hS I 
£5 •09 I 
16. 99 I 
or.ct 1 
86'6ll 
S9•99t 
Oh' C61 
9Z•OOZ 
LI' LOZ 
SI• h I Z 
ozqzz 
cr•ezz 
zs•5cz 
ze•z•z 
oz•osz 
h 9. l sz 
SI '59Z 
lt•ztz 
zr•o9z 
oo•eez 
Zl'S6Z 

Bti•cor 
IC• It(' 
at• 61 c 
LO' LlC 
co•scc 
66'lhC 
s6•osc 

I Sd_~ I 
za 

oo• 
oo• 
oo• 
oo• 
oo• 
OD• 
oo• 
oo• 
oo• 
oo• 
oo• 
oo• 
oo• 
oo• 
oo• 

oo• 
oo• ... 
(10 .... 

OD I ... 

Q0•-
00• 

'0. I 0 • 
f 0• 
ID• 
IO• 
10• 
I 0 • 
IO• 

IO' 
I 0 • 
I 0 • 
oo• 
Q0•-
1 0 ... 
I 0 • .. 
I 0 • ... 
I 0 • -
IO• .. 
zo• .. 

(SdJI 
AO 

'1j]LSA5 Q3QNfH•lHelll 3H1 53!3,dWOJ S!~w-z 3H1 
']Nf,d 1111110 AllOlJlrwlll 111 ]Hl ,o llOlJ]~ wnlN]ljOll llf,n9NY 3~llf93N 3Hl ONO,. 
03lJ3111Q 51 SIU•A ;;JHl '3115 ONIONW1 lHl Ol NQQlj 3Hl ~O ll31N3J 3H1 "Oii~ ~Nl1 

w 9N01W Q]lJ]lllQ SI s1xw-x 3Hl ']115 tNl0Nf1 ]Hl lY SI NIOlllO 3SOH• H31SAS 
]lfNIOllOOJ NWISllllfJ JIHdWll90N]1JS ,YNOllwlOll f • i'1315AS 31YN!QHOQJ 3JNYOln9 

Bl' z,. 
8l' l· 
Bl• z .. 
Bl• z.,. 
Bl 1 z,. 
Bl' l• 
Bl' z .. 
Pl I z .. 
8i. z .. 
Bl 1 Z• 
Bl 1 z ... 
Bl' z .. 
Bl I z ... 
Bl 1 z,. 
8£ • z .. 

Al 1 z .. 
9S'£­
hC • h• 

11. s­
i.8. 5 .. 
lq•q .. 

LC' l• 
0 I• 9• 
he•e-

85'6• 
or• o 1-
zo• 11-
r l •I I• 
Zh • z 1-
60' r 1 ... 
rt• c 1 .. 
h('. h, _ 

96. h' .. 
09 •s I .. 
bl. 9 I .. 
zo • t 1-

1e•t1-
h1P BI­

I 5 • 61 • 
I+.. oz-

IC• I z .. 
zz I zz,. 

rt•rz-
90 • hZ· 
so•sz­
ht • 9z .. 
11z 'lz .. 
1 5 • az ... 
9!16Z• 
01 "( .. 
9h. zc­
[ b •(( .. 

hh • 5C .. 
90 • £( .. 

9l 'er­
ss •Oh· 
tot• Zh• 
91 • .,., .. 
10. 9h ... 
1 6' Lt.• 
BO• 6h• 
56 •IS• 
oz I hS· 
h9'9S• 
hZ • 65• 
66. 19• 
59•+.9· 

hl 'l 9• 
Dt •O l• 
9l '(' l-
96. 9!-
1 r •DB· 
le•ce­
Bh' l9• 
Z( • f 6 ... 
ZC •Sb• 
Sh• 66• 
Z t •co I .. 
ht. 90 f ... 

Ot•Zll· 

I Sd..:t I 
xo 

Nti(OOHJOO.l 

I I 5 .. 
• 1 s­
f I 5 .. 
• 1 s­
. '5 .. •IS· 
•IS• 
•Is-
• '5 .. 
• 1 s-
• IS-
• 1 s­
f I 5 .. 

• 's-
• 's-

•O 
• 0 

•O 
• 0 
• 0 

• 0 
• 0 
•O 
•O 
•O 
•O 
•O 
•O 

•O 
• 0 

.LN3)S30 1vJl.Ltl3fl 

I I c; .. 

'S9-
• t g .. 

•I 0 1-
• sz I -
•rs t -
• sa 1 .. 
•Ill• 
• £9Z• 
•O Ir-
• Z9£ .. 
• DZh• 

•+.eh-
• sss-
• ZC9• 
• t 1 L• 
• 909 .. 
•t06-
• h I 0 t ... 
16Zlf-
• csz 1-
• ser 1 .. 
•szs1-
•st91-
• SCA I .. 

3ly~ M01 

'h00Z· 
•('9 l z .. 
•ZLCZ­
' I l SZ· 
•I Bll­
' I DOC-
• rczr .. 
• 9lhC .. 
• t ('LC­
' !66( ... 
I 5!Zh­
'S9Sh­
' l9Btr• 
•Zt1 I 5· 
'6055-
•0SBS-
• rOz9,. 
•0£59· 
•0569· 
1(hfl-
• I 5l l-

• Zl ta-
• t099 .. 
'l ~06-
• 1 ZS6• 
16666• 
1Z6h0 t .. 
•OOOtt .. 
• czs It .. 
tl90Zt .. 
• h I 9Z J .. 
• ZB 1 ('I .. 
• 99£(, _ 

• S9(h I ... 
1086h I .. 
•01951-
• 9SZ9 I .. 
• 61691-
' L6SL I .. 
tf6Zt:1l-

•o 
•o­
•D­
•O. 
•O 
•O 
• 0 

•O 
• 0 
•O 
•O 
•O 
• 0 
•O 
•o 
•O 
•O 
•0-
•0-
•0-
•0-
•0-
•0-
·0-
•0-

•0-
•0-
•0-
• 0-
•D­
•0-
•0 
•O 
•O 

•O 
•O 
• 0 

•O 
•O 

•O 
•O 
•O 
•O 
•O 
.o 
•O 
•O 
•O 
•O 
•O 
•O 
•O 
•O 
•O 
•O 

•O 
•O 
•O 

•O 
• 0 
•O 
•O 
•O 
•O 
• 0 

1 J.33..:t) . ( ,L33JI 
l A 

•GOI 
• UO I 
•uOI 
• uO I 
I uo I 

• 00 I 
•UO I 
• uO I 
•uo I 
I 00 I 
I uo I 
•(10 I 
• uO I 
• UlJ I 
• UO I 

I !JO! 
I lSl 

• hO!i 
• tr5B 
•I U6 
• htr6 
•l66 
• tihO I 
• oO I I 
•Z LI I 
• d(Z I 

• 90£' 
• SLtl 
•( hh I 
•UIS I 
166SI 
•CJOL 1 
• trOY 1 
• IJ I 61 
•LI OZ 
•CZ 1 Z 
•UZZZ 
'68ZZ 
•S9CZ 
•(ShZ 

• £ ssz 
• btl9Z 

•9sez 
• yZOC 
•Ue 1 C 
•blt'(' 
•Dehc 
• tt9( 

•I eLt 
• ij(6( 

•aZltr 
•I CCh 
•ShSh 
• l. Llh 

•St U<J 

1133..:t I 
x 

l'OhijZ U£S'I\ 
h •Shel uc <:i • 1 1 
s I ijhijl U( ':i. I I 

9. I 5til U( ':i I I I 
l'hSBZ U('::i'll 

ij' l sez i..c ':i • 1 1 
ti10YBZ !..l('S'lt 

b'£91H UlS'll 
O•t98Z 1..1(S

1 
I I 

Z •I ltlZ !..!('':!•II 
(I 1 LBZ U( l;i. I I 

1'9L8Z U\.S"lt 
l18St1l 1J£S

1
ll 

I I [ 1 bl \J\, ':i. I I 
c. h9YZ UC':. I I I 

(I oz I ( 
1•1£1[ 
L' l ( \( 

~ • 9tr IC 
l '£SI£ 
£'Z9!£ 
C • h LI l 
8 • £ 8 I£ 
s I S6 It 
o•t0Z£ 

6'Bll( 
l •I £ZC 
I• fhZr 
S'CSZ£ 
h I (9Z£ 
0' Ill£ 
r •oaz£ 
Y'SbZC 
l]. 61 ~ [ 
LI YtrCC 
l'9L££ 

C
1

9UtiC 
'.i • srht 
z • £9tic 
tr' L tlti( 

! '!US[ 
I• LZS£ 
Z • ShS[ 
tr I Q9S( 
L'b65£ 
L • Zh9( 
s•Oe9£ 
l I c 1 tt 
c I hh L £ 

6 • SLl ( 
ti 

1 
1JU8( 

z I ( ti11£ 
tr. 6£0( 
£•OZ 6C 

'ti. 996£ 
S

1
866£ 

a• rzotr 
(I t:1hOtr 
l' ti.£0h 
s •(0th 
£ • 9£ I h 
'1 I LL I tr 
C •OtrZ ti 
c. (0(' .. 

s. ('9( h 

0. 61 trh 
\). ti9hh 

h*(6hh 
iJ • hZSh 
S' l 9Sh 
s. st 9ti 

6. 999tr 
l'IZLh 

h' 1 iHh 
Z'ZhBh 
s. tr68h 
6. hh6h 

S'S66h 
c•stros 
I•£ 60S 

t.l( s• I I 

LL h I£ I 
I l n •SI 

IL(• LI 
l ll • b I 
IL'• I l 
nl l. ( l 
Utl I• ':IZ 
nl I' Ll 
(bU"bl 
SS\J •I£ 
h I U • ££ 
~lb. h( 

Utob • Yl 

;;::a~ 
bl 'ti., h 
SbL • hh 
'i9L '9h 
ti( LI ti .. 

Ci I l. I os 
SijY •Zs 
19'1' lt':i 
((Y • 'tS 

t1U'i • U':i 

£ e<:i • U9 
':!SS' l 9 
Ul'S' '79 
ij 1-:i. '19 
Von• L19 

I Lh • Llt 
l':iti 'l l 
Ith 1 h L 
z I h I 'l'l 

':i6l' I tJ£ 
'fL ( •1..1;1 

(ly( I tu 

9tr( I hQ 

'£\.I lfij 
'11 £ 'Utl 
U0£•1Jo 

H:1l 1l6 

IJ9l' t1 6 
o hZ ''tb 
bll 

1
116 

"'1 Z I uu I 
&ul't:!'ul 
8b I• hO I 

161 •YO I 
£ii I• yO 1 

LILJl(J\I 
LS I' Z 11 

Sh I I h I I 
( (I•'>' I I 

Sl l 'lf I I 
.; I I• Oz I 
6Cl1'ZZI 
nu I• hZ 1 
lO I• '>'Z I 
'!16U 1 t1Z \ 

C oCi • 0( I 

£bU1t('I 
lbU•nCI 
'hCi'')ltl 
YU I I t:j( I 

(J811 tJ3!J,) 
.LSOtiHl U~ 01 

SdO 3Wi.1. 

SNOll INI HO 

11:1'1£ •11 tos•zc £~ \fCJt 
OU1\!Z 111 btfl•oz (C, uUI 
l)(J. 'fl I I I I rjO' I l ls 11CJ I 

uu•1.z •11 oL£'1•c;z ts t1Dl 
ou•zz •11 t~o·cl rs 801 

ou•uz •11 OijCl•tt cs t1Dl 
OU'Ll •ti 111£'1•61 rs B(JJ 

UlJ' 'f I 'I I Ot:1f1' LI ( S 110 I 
GCJ•h\ 'It Zt10H>( (S 1;101 
;;u •, 1 • 1 1 c.~r • c 1 cs ufl 1 
Ou•ul •II Z11£'l•l1 CS 1101 

u~•a •1 I Ot:10'6 [c; 1101 
uU•y 

1 
I 1 6lfl'L lS ttOI 

uw•.., •ti lttr··~ fS do1 
l.)l,' l •I I 6Lf' • f CS 801 

lll•"l•9 •ul IUO'f CS ~01 

UU'b'1 '(II bL£'1°lS l~ 1101 
OG0'>'5 ··ul lttO•/<;, l<i uDI 

UU'h':i •UI Our"~';J l5 u01 
OU•Zs •GI ZuO•l5 lS uUI 
OO•U<J •OJ 0110•l<;i ZS uOt 
lJU•t1h •UI Zt1!"l

1
t.1, ZS uOI 

OU•qti •01 Ot:1t11/h ZS ttDI 
C.G

1
'7h •ul b.£0•1:Jh zc:. t10l 

OU•zti •UI lttO•rh l5 u0t 

CJO•!Jh •ul 6Ll1'lh Z':i ttOI 
uU't1( •ul 1an•1>£ zc; 901 
OU•q( •UI b.£Cl•H zc; ij01 

ou•n[ •01 lijO·~r ZS t101 
ou•zc •u1 Ut:10'll zc; 801 
OU•L:t •DI lt1l1•Tt; ZS t:1Dl 
OO•vz •(JI Ot:10•6l ZS t1DI 
1.)(i•qz •UI Zij01lZ Z'..1 &01 
uu•"l •u1 WtJC.c;t l<:i tt01 

ou•(z •ut bLO'll ZS i;,CJI 
.:J011JZ •OI Ct1fi•ll Z'l 901 
OU•t:l •lJI b.£0•td ZS jsUI 
lJu. 'I' I • u I I 1:1n. 11 l'i uO I 

uu•n1 •u\ 6tO•c;1 lS uOI 
u(J•z1 •GI lij0

1
(I lS uDI 

uCi•ut •Di bLD• I I tS t10I 
Jl"l•t1 •UI 111016 ZS t:1Dl 
uU•'f •ul OttO•l zc; t:10I 

G0
1

1, •lJI lt:10•'i l<ci uOI 
(Ju•{ •UI Uijfl•f lS 901 
uu•uy 'b Zttfl•T zs 901 
ou•vs •o OijO•t.';; is uni 

UU"iS '6 6£01/':i IS t;UT 
OU•trs '6 li;iO•Sc; JG uOJ 

uo•z5 '6 6tn•r':i ti; \:jo; 
i.)O•Os 'b tij()•ls IS uOI 

.Ju•u1, '6 6LO•tn IG uOI 
Uli•9.., "b lijO•ltJ IS t1UI 
OU•nt, "b OuO•St. Jc, 1Jlll 

~a·zt. "6 lijO•ft. JG \JOI 
Ou•Oti 16 OuO•ltr le; ttOI 
OU•uc 'b ZaO•f,£ IS tiCJl 

0(1•9( 'b ObO•L( 15 uDI 
OU•tr( 16 bLC•'-,( l'i t}Uf 

JU•Z£ 'b liJ'O•\( l':i ijOf 
OO•U( •o 6l0oll,.' IS !JOI 
OO•t:1z '6 TuO•t;.Z IS ttOI 
Ul,.YZ. '6 6L0*Ll IS t101 
Ou•i.l 1(.t lt10•Sz IS 901 
OD•lz '6 Ut10•fl IS 901 

OQ•(Jz '6 l90•lt IS t1Dl 
LJ0•1:11 '6 Oij016t IC:. 801 

OO•yl 'b ZaO•/l IS 1;1UJ 
UO•t.1 'b 01;:101Sl IS 801 
Ou•'I 'b Zt101CI IS uOI 
UO•OI 'b lJ1:1n•t1 IS uOI 

UO•is 'b btD•t. IS 1;1Ut 
UU • '1 • 6 I uCl • t IS t1C.l I 

OO•n 'b 6£0
1

5 IS t10I 
Ol)•( "b lttO'l IS 1,iOI 
Oll•u9 •1::1 6Lfl• I IS ~(JI 

oo•vs •u lbn'61:i 11s ~at 
OO•y<;, ·~ OdO·t~ llS ~01 
(JU•t.~ •t1 lu!1•~';J u<;; uOI 

Llu•ls •v OuO·r~ us ijOI 

I )]!Ji IN l to! I 
r~o t .1.1N~1 
SdO WOUJ 

( S 1 ~I• HI 
3w I .1. 

Ai1J013A 03!Y9tAYN NOJ!lSOd 03,LY!>IA't'N 03HIS30 3JNVOJ09 Jw 11 
Ol!:.dV13 
0111nt1y!> 

NMOO~Jno1 O.L JOd HOliJ 
H31SAS 31'W'Nl0liOOJ 3JNYOJn9 

Sli313H'W'Y'fd JJNYOln!> !>NJON't'l 03H3M0d 
J1noow HVN01 
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GROUND 
ELAPSED 

TIME 
C Ht M, SI 

108 'fl SJ,S79 

100 lfl 53,579 
108 'II SS1SBI 
108 '11 57,579 
108 'II S91580 
108 '12 1•081 

l Q8 '12 

1 oe '+2 
I QB '12 
l QB '1 2 

I• 081 
l•079 
S1Q8Q 
71079 

108 '12 91QBQ 
1oe '+2 1i.os2 
1ae '12 iJ,aeo 
10 e '12 IS• 081 

I 7 • QR.'J 
19 • 081 
21. 079 
2J1QAl 
2S1Q79 

I 08 •2 
I Q8 •2 
I QB '12 
I oB '12 
I 08 •2 
108 '12 271081 

I QB 
I 08 
Io• 

IB! 

'12 21.08 1 
'12 29eQ79 
'12 3teQ8Q 
'12 33eQ82 
'12 35,080 

108 '12 371082 
108 '12 391080 
108 '12 '111081 
108 "t2 'IJtQ79 
loB '12 '+S1QBI 
108 '12 'f71Q79 
108 '1 2 .lf 9 10l'1 
108 '12 SJ1Q79 
108 '12 SJ1Q8Q 
108 '12 SS1Q82 
108 '+2 571080 
ace '12 s9,ae2 
108 1U l•OBQ 
IDB '13 31081 
100 '13 s.aeo 
108 'fl 7•08 1 
108 'fl 'hQ79 
108 'fl ll•OBI 
toe 'fl 13.079 
toB '13 IS1QBI 
10s lfJ 11.01• 
108 '13 191080 
108 '13 2t10A2 
108 '13 231080 
toe lfJ u,.aez 
I oe •3 211080 

29e081 
J 1. 079 
33, oe 1 
3S1079 
3 7' as 1 
39 I Q79 
If 1. oAo 
'13,082 
'tS1Q8Q 
"17 I Q82 
'191Q~O 

s 1t oe 1 
53•oeo 
SS1Q8l 
571079 
591081 

I oe •3 
I oe •3 
I as 'fJ 
1 as 'fl 
I a~ '13 

I 08 •3 
I oB 'fl 
I 08 • 3 
1 as lfl 
I 08 •3 
108 •3 
108 'fl 
1 QB_ '13 
1 QB '13 
I oB '13 
I QA •3 
i QB 'flf 
1 as 'flf 
I as 'flf 
1 as lf'I 
I QB lf'f 
1 as If'+ 
I 08 'flf 
I as 'l'I 

I o8 '+If 
1 QA '+'+ 
108 If'+ 

11079 
3 1 QB J 
5•Q79 
71080 
9 I QF12 

I I 1 QIJQ 
t 3 • 0A2 
1s 1 0Ro 
17. 081 
19e0 7 9 
21 •QB I 

108 't"I 2J1Q79 
toe 't'I 25.oe1 
IQA "l'I 27t079 
108 .... 291080 

10~ "'" 31.ue2 
108 If'+ 331080 
108 't't 35eQR2 
IQB "!'+ 371080 
108 't'+ 391081 
108 't'+ '+l•Q79 
J08 't't 't3eQ8J 

TIM[ 
FROM DPS 

IGNITION 
1HtN,S£C) 

0· •00 

O• •7 •so 
01 .. 5, so 
0 I .. 3. so 
O• • I• so 
O• -·~o 

0 • • l'JO 
0 . 2. 1'0 
O• "I 1 00 

·o· 6 I 0Q 
Q1 A• r:tn 
0 • IO• 00 
01 12 I QQ 

0 1 I'+• IJO 
O• 16 • IJO 
01 I A• 00 
0 • 20 1 IJO 
01 22 • IJO 
01 Zif 1 no 
O• 26• r:'IO 

01 26• 00 
0 1 20 1 00 
01 30•00 
Q1 32 1 00 
01 3"11 00 

01 36 1 00 
01 38 1 1".10 
01 lfO• 00 
Qi 't2 1 oo 
Q1 't't • 00 
01 '+611".10 
O• 'tA 1 00 
01 50100 
01 52•00 
0 1 5'+ 1 00 
Ot 56•00 
o 1 SB 1 f".IO 
O• 60•oo 
I 1 2 • 00 
It 1h oo 
I• 6100 
1 • 8 1 00 
I• IO• rJO 
I . 12 I 00 
I 1 1 'h DO 
J 1 16•1".10 
11 J A 1 00 
I• 20• 00 
I I 22 I OIJ 
I• 2 1-1tno 
I• 26 1 00 
1 • 2e •no 
1 I 30• 00 
I• 32 •co 
I• 3'+ • 00 
11 36• 00 
l • 38 • 00 
11 '+O•OO 
I• '+2• 00 
It '1'11 00 
11 '16 • 1'.10 
I I llA. 00 
I• SO• !'.'IQ 
I 1 52• DO 
t • Sil• nn 
1• 56100 
l• 58•00 
I• 601 'JO 
2• 2•00 
2• 't. 00 
2• 6•00 
2' 8. ,,0 
21 IO• 00 
2• 12• IJO 
2 • 1 'f •tin 
2• 16• 00 
2• 1R1 no 
21 20•0Q 
2• 22 1 'JO 
2 • 2'f • l'JO 
2• 26 1 00 
21 21:1. 00 
21 Jo•on 
21 32 •0 0 
21 3•+-no 
21 36•00 
2• 3A•oo 
21 i.to• oo 
2 I If 2. 00 

437 

TABLE XVII. - LM PARAMETERS - UNDOCKING AND SEPARATION TO LM LANDING - Cont1nued 

(m) PGNS navigated parameters - POI to touchdown 

LANDING SITE POSITION 
PLAT~ORH C00ROfNATE ~YST[M 

x y z 
IF E[T ) IF[ETI I F[[TI 

o. 

56977761 
Sb977761 
5697776, 
56977761 
5697776, 

a. 

"'23871 
-23871 
"'23871 
-2397, 
-2397, 

a. 

ULLA GE 

9795, 
97951 
9795, 
9 7951 
9795, 

ESTIMATED 
AL. TJTUOE 
ABOVE LS 

IFE[T I 

o. 

O• 
500"12' 
SQ036, 
sa oJ 1 • 
sao2a1 

ouT . DF ­
PLA,NE 

OJSTA,NCE 
IF [ET I 

o, 

o. 
a . 
o. 
O• 
o. 

POWERED DESCENT fNITIArloN (POI I .. DPS IGNlrtoN 

56977761 
5697776 . 
56977761 
5697776, 
56977761 
S697776, 
56977761 
5/,977761 
56977761 
56977761 
5697776. 
5697776, 
5697776, 
56977761 

56977761 
56977761 
56977761 
56977761 
56977761 
56977761 
56977761 
5697776. 
5697776. 
5697776, 
!;697776. 
56977761 
5697776. 
56977761 
5697776. 
56977761 
56977761 
56977761 
56977761 
56977771 
56977771 
56977771 
56977771 
56'H7 771 
5697777, 
56977771 
56977771 
56977771 
Sh-977771 
5697777, 
5697777, 
5697777' 
56977771 
5697777, 
56977771 
56977771 
5697777, 
5697777. 
56977771 
5697778, 
56977781 
5697779, 
511977781 
56977781 
$6977781 
5697778, 
56977781 
56977781 
5697778, 
5697778, 
56977781 
56977781 
56977781 
569 7778. 
5697778 1 
5697778. 
56977781 
5697778, 
56977781 
56977781 
56977781 
56977791 
5697779, 
5697779, 
5697779. 
56977791 
56977791 
56977791 
56977791 

-2397, 
"'2 3871 
-2397, 
•2397 I 

·2397, 
-2397, 
-2397, 
-2397, 
""2387 • 
""2387 t 
"'23871 
"'2387• 
·z3e1. 
'"'2~87 • 

"'2 3871 
"' 23791 
"'23721 
·z3tiS1 
-2359, 
"235 1. 
... 23'1't I 

-2336• 
·23291 
·2322• 
·23 1 s. 
"'23081 
·z30 I 1 

... 229.1 t 

"' 22861 
"'22 791 
-22121 
"'2265 I 
·22581 
- 2 250 I 
"'22'1h 
"'22 36 • 
-222 111 

"'2222• 
·221 s I 
-22 011 
"'220 0• 
-2 193, 
-2 1861 
"'2 1791 
"'2 172• 
"' 216.'t I 

·2 1s1 1 
""2 1 SO• 
"'2 I '13 I 

"'213&• 

""2 129' 
-212 1. 
"'2 1 I 'I• 
·2 1071 
-2 101"1• 
- 2 09 3. 
""20B61 
·20 781 
""2 07t• 
... 206't. 
"'2057 • 
-zosn. 
"'2 0'+3' 
"'2035• 
·202B1 
-2021• 
"'2 0 Ill• 
:2001 1 

200CI 1 

- 1 'il'il2• 
"'I 985• 
00 l 97R 1 

"'l 97 l. 
"'196 't. 
- 1957• 
"' I 9't9. 
"'19'12' 
"'19351 
"" 19 2A • 
• 1 •21t 
"'19 1 't I 

"' 1906• 
• 1 899. 

97951 
97951 
9795, 
9795, 
9795, 
9795, 
9795, 
97951 
97951 
9795, 
97951 
9795, 
97951 
97951 

soo28· 
5 00 231 
500 19 1 
soot'+ • 
500101 
5Q0061 
5000 l • 
't999b I 

't999 2 I 
'+9987' 
'+9982 I 
't9976' 
'f9970. 
'f996S• 

THROTTL E TO MAXIMUM THRUST 

97951 
97651 
97 36. 
9706• 
96771 
96'18. 
9618• 
9599, 
9SS91 
95301 
950 1 I 
9'17 I • 
9'1't2• 
9'112• 
93831 
935'11 
932'+' 
9295. 
92651 
92361 
9206• 
91771 
91 'tB. 
9 J l 8. 
9089. 
90591 
9030• 
900 I • 
8971• 
89'12· 
89121 
88831 
88S't I 
882'1 • 
87951 
8765· 
87361 
87071 
86771 
86'+8' 
86181 
85891 
85601 
8530• 
8So 1 • 
8'1711 
8't't2• 
8't 12 I 
83831 
835'+• 
832't I 
82951 
82651 
82361 
8207 1 

9177, 
BJ '18 1 
8118' 
80891 
80601 
80301 
800 I• 
7'il711 
79't2• 
79 13• 
78831 
78$'t I 
782-t• 
77951 

'f99651 
'f99561 
't9'il't'f. 
'f99 27 • 
't9906 t 
't98B I• 
'l'i185 l 1 
'198 t 7 • 
'+9779 I 
'f97 371 
'f969 I . 
'f96"IO• 
'19586 I 
'+9528' 
lf9't66 I 
'19'+00• 
'+9331 • 
'+9259. 
'+'ii t 831 
'f9 l 03 I 

'+9021 I 

'189351 
'1881l6' 
'f8751l 1 
'18659. 
't8561 I 

't8'+6 l • 
'+83571 
'f825 t 1 
lfB t ll2 • 
'+8031 I 

't7'il 17 1 
't78D I• 
'17683' 
'f7S62• 
'17't39 . 

'17311+. 
'f7 t 871 
'f7Q58 I 

't6'i127 • 
'16793. 
'16658• 
'f6S22 1 
'f6J8J I 
't62't3 I 
'+61011 
'1595H • 
'15813. 
lfS6b01 
'ISS 18 1 

"15369. 
'+s21a1 
'ISQ6b 1 
"l't9 12• 
'1'1758. 
'+i.t602 I 

'f11't'tS1 
'f't2871 
ll't 128' 
'tJ961t. 
llJB07' 
ll36't't. 
'f3't8 Ji 
'+33171 
'fJ I 531 
'+2987 1 
'12820• 
'f26Slt 
lf2't85 I 

-52, 
•S21 
•52. 
•521 
•521 
·52 1 

-s21 
"'52. 
"'5 1. 
"51" 
·s l • 
"5 1 • 
-s o. 
-s o. 

-so. 
"'5 0• 
•q9 I 
•i.t8 I 

-ll 71 
•q61 
.. ,,.5, 
"''I'+• 
*'t't• 
"''fl• 
"' "121 
"' '11 • 
- llO • 
•39. 
•381 
•3 7 1 
• 371 
•36 I 
•35. 
•35. 
•3"11 
•3 't 1 
-33t 
•331 
.. 33. 
•321 
-32. 
•32. 
"32• 
-32. 

"3 1 • 
"3 1 • 
•32' 
-321 
-32. 
.. 32• 
•32. 
-331 
•331 
•331 
•3'1, 
"'J't I 
·35, 
• 361 
-36, 
-3 71 
-381 
•39, 
-39. 
• 'f01 
.. ,,. l. 
- 1121 
• ct31 
"" '151 
• i.t6' 
--. 7, 
• q81 
-50. 
"'5 11 
"'52• 
·5'+ • 
•561 
•5 71 
"'$9 I 
"'6 01 
"'621 
"'6'11 
""661 
.. ,e, 

our.or. 
PLAN E 

VELOCITY 
I FT / S!C I 

0· 

O• 
0• 
O• 
O• 
0 • 

3. 
3• 
3. 
3• 
3• 
3. 
3• 
3. 
3. 
3 • 
3• 
3• 
3. 
3. 

3• 
3. 

II• 
I 7 • 
21. 
25• 
29• 
31' 
33• 
33. 
35• 
3i• 
35• 
37, 
37• 
3• • 
36• 
36• 
36• 
38• 
3•· 
38. 
37, 
37, 
37• 
31• 
31, 
37' 
37' 
31, 
36• 
3 .. 
36• 
36. 
36. 
38• 
37, 
37, 
37. 
37• 
37• 
37• 
37, 
37, 
36• 
36• 
36· 
36• 
36• 
36• 
36• 
3!• 
35, 
35• 
35' 
36. 
lb• 
36• 
36· 
H• 
36• 
36• 
35• 
35• 
3!• 
35• 
35• 
35• 
35• 

ESTIMATED 
THRUST 

I L9F I 

o. 

o. 
1801 
180 I 
180• 
180· 

180 1 
1378 . 
1378 · 
13791 
1379. 
J 379 I 

13801 
1 )80 I 
1JBO• 
1380• 
138 I• 
138 1 • 
1381. 
I 381 • 

J 38 I I 

9800• 
9800• 
9800• 
98001 
980 1 I 
9Bo 11 
9801 • 
'i18Q2• 
98 02• 
98Q2• 
98Q31 
980ll t 
980'+. 
9So5• 
98oS• 
98061 
98061 
98Q7t 
98Q8• 
9808• 
98Q9• 
98 I 0 I 

'ilB 101 
98 I 1 • 
98 J 1 I 
98 1 2 I 

9813• 
98t3 • 
98 I '11 
98tS• 
9BtS • 
98 t 6. 
98t6• 
'181 7 , 
98 18. 

98181 
98191 
98201 
9820• 
9821• 
9821 I 

9822• 
9823• 
9823• 
9821l • 
98251 
9825• 
9826• 
9826 1 
98271 
98281 
9828• 
98291 
9829 1 

98301 
9831. 
983 t. 
9832 1 
9833, 
98331 
9831l 1 
983'11 
98351 
98361 
98361 
9837 1 
98371 
98381 

ES TIMATED 
MASS 
1~81 

a, 

3'10371 
3'+035• 
3'+03't, 
3'tQJ3t 
3'+0321 

3'10.32• 
J't0231 
3'10 l 't. 
J'+DoS1 
339961 
339861 
33977, 
339681 
33959 I 
339so . 
3391l 1 1 
33931-
339221 
339 t 3• 

339 t 3' 
338't81 
337831 
337 t 81 
336531 
331871 
331221 
3Jlt5 7 1 
33l921 
333271 
3326"21 
331961 
33 I J I I 

330661 
33001• 
32936, 
32170• 
321051 
327't01 
32675· 
32610• 
321"1 If • 
32't79. 
32't J 'It 
32l't9. 
322831 
322181 
32153. 
320881 
32023• 
31ts1. 
31192• 
31127 • 
3 t 761. 
3J.'i16t 
3 t 63 1 • 
3 J li66. 
315001 
31 •3&. 
31370• 
3130'1 t 
311391 
3 l 171t • 
311 o9. 
310'+3• 
309781 
309131 
3081t 7 I 

307821 
3071 7 , 
Jo65 l 1 
Joie6. 
30520• 
30%5. 
3 0390 1 
30l2'1 t 
30 2591 
30 I 91f. 
301281 
300631 
299'i181 
29932, 
29167. 
291 0 I , 
297361 
29671. 
2960S• 
291i't0. 
29"17'+. 



GROll t-.O 
f. L APSE.I' 

TT~£. 

I H, M • S I 

I 11P. •1'-t 4S , Q79 

I oA 'i 1' •17, QR I 
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t oB 45 3•0fln 

1 0A 4s s.oA t 
108 45 7 • 0 79 
I OR 'fS 9 o QA I 
IQ A 4 S IJ• Q79 
! OB '-tS I J o Ufl l 
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t nA 4S ll oQAQ 
l oA 'fr, l '1oQ A2 
l QA 4 S 2 t • UAr:t 
Jo fl "1 5 2J • UB 7 

to R "IS 2 s . 0 Ao 
1 n.R ,. r:; 7 1 • o A1 
I OA "15 2 Y oQ 7 9 
10 8 '+5 3 1o 0A I 
J oA '+ 5 J J o Q79 
I Q!l 45 J 5 o QAI 

I Q~ 't5 37•079 
108 4 5 JC,.LJll(\ 
I OA "15 ""l •OA2 
! QA '15 ll 3 , (J A Q 

I OA 'l 5 4 !:J , OA2 

l o~ 4 5 'i7oQAf'.I 
J OA "1 5 '19 o QAJ 
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I OA '1 5 l!.J o UA I 
l oP 4 5 5SoQ79 
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J ofJ 4 5 S9oQ79 
t oB- 4 6 l• OAI 

I n8 ... 6 3. u 7 c; 
OA '+6 So0fl0 

I UB 'f6 7 , QA2 
t n~ •16 9oOAo 
J nfl 46 IJ oUAl 
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1o n '+ 6 1 s . 0R 1 
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1 0£1 'lf, 'f S oOll l 
J nA 'I ii 47 o Q7 9 
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t on 'lh S to Q7 9 
( QA 4 h S3 .o flO 
1 0 A ., ,, ss .0 A2 

1 0El 'l b s1 o ono 
I OA <tli S9 o UR I 

I OA '17 l •O PO 
I oP. •17 3 • ()A I 

I oA "17 
I ol'.I •17 

I n~ 'l 1 

I nti 4 7 
I nA '17 
I o R 47 

I oFt 'l 7 
I o.R 'l 7 
I n B •17 
I O~ 47 
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I oA "17 
I QA 'f7 

5 o LJ7 9 
1 o uA 1 
q' 0 7 Q 

I I, QA I 
I.) 0 Q79 
I S 11.J FtQ 
I 7 • LJR 2 
I y 0 onn. 
11 • oe. 2 
2 .3 • uR o 
2S • 011 1 
21 . 0 79 
19 0 QA I 

I nP •17 } I• U7"1 
1 QR 47 3 J •UEl l 
I nP 4 7 3S • U79 

) OR 47 37 ° 0"'0 
J nR 47 3 Y • 07 Y 
inn '1 7 'i ( oUP.Q 
J Ofl 47 'l3 0 QR2 
1 nP '17 "'S·OAn 
1 a" .. 1 ,. 1o oA 1 

1 u" •17 .. ". ue. 0 
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1 0 ri , • . , SJ•u7Y 

TI H[ 
FROM OP S 
1 GN I T I Ot.1 
I H I N • C\ f." ( I 
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2 0 "16 • l)O 
2 , 4 A, 'lf) 
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2 • "' 0 • on 
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J o t- • r:ic 
3 . p . (IQ 
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J • I 7 o '.'lfJ 

J • 1 11 o f"I O 
l • I b • 1.10 

. 3 • I R • r.O 
) 0 }(- 0 0 0 
3. 2 ? • no 
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J. 7 b • ~o 
3. 2A 0 fJC 
J • Jci.on 
J • 3 2 • n(I 
J • 34 • nn 

J o 36 • no 
J. 3A 0 C'O 
J. 'l(.1 0 ':'(I 

Jo '12 o '"IO 
) t 41.j O nri 

J o ' I b . 01) 

3 . •18 . flfl 
J o c,ri •no 
3 0 S.2 • " O 
3. t;'l . 00 
J. i;,i, . ,.,,., 
) 0 c,p 0 f"l (l 

3 • 1,p • nn 
'I . 7 . "IJ 
'l • 1i, no 
""• I.• nr. 
'l , A• n n 
... 0 t () 0 ["IQ 

•i , 1 '2 • 1".11) 
l'' •i:'f) 
16 . n c 

4 • I ~ • ('Ir:' 

'l o 2(1• nr. 
... 74!° <1](1 

lj. 2 1l . f'l(I 

4 0 2 1. • f'""l n 
4 0 7 B . ,.,,.... 
'+ 0 ) ('I o (l('I 

... o 3 2 0 nc 
4 • ~ ,, • ,.... (l 

'lo ) b • (l(' 
'f • J P•"{' 

11 0. ,, ., 

If O 4? ' (10 
<j . 't l/. 00 

llf. o ri n 
4 A o on 

't 0 SO · ,.,,., 
'I. 5 2 o nn 

Sit• ,.,r 
c,t>.n(l 

SR • !ln 

'lo 60• nn 
5 o 7 I"" 
5 • •• • nn 
i; . nq1 n 
s. fl. ,, ,, 
s . 1 n • n n 
i; • I 7 • nn 
i; . 1 "" • on 
s . I f, 0 i:'IO 
S • I A • ~(I 
s 0 2r'I• 00 
so 72 • n o 
5 0 7 .. t n(I 

5 0 7b In ,., 
5 • 7A • C'(l 

5 . 3(1 • '1(\ 

r; . J7 • rin 
5, '.\ ' ' • nn 
~ • )b t O(l 

s. )H 0 (l!") 

5 . "O• on 
s. l/ 2 . n o 
5 o &1<1 •OD 
5. "' "' . 0 0 
5 o l/H • nn 
5 • i::: n • l"' n 
s. c.2 . rl (I 

43(] 

LUNAI< HODUl.E 
PGNS NAVfGATEO PAl<AMETERS 

FHOM PO I TO TOUCHDOWN 

LANOl~G SJTE PQSJTJQN 
PLATFO~H cOORotNAT E SYSTEM 

' y z 
IFEET I lfEETI IF'EETJ 

5b9 7779. 

5 697779 o 
56 97779, 
5 697779. 

56 9 7 779. 
5 697779. 
5697779. 
S 6'H779, 

S li977 7 9 , 
56 'H779, 

5697779. 
5697779. 
51i97779' 
5697779. 
S 697779o 

5697779. 
5 6?77B(lo 
S6977 8 Qo 
5 6977Aoo 
5697780• 
56977RQ• 
5697700. 
S6977EIQ• 
5697780. 
S6977BQ• 
Sli977BQ• 

.. 189'. 

... 1885 t 

... I 871' • 
.. llJJO• 
... 1863 • 
- 1 856. 
- 18'19 • 
"' I B'f? • 

.. I 8JS • 
"182 7 • 
'"'182n• 
"' 1 8 13• 
"' 1806. 
• 1 799. 
'"' 179 2 • 
... I 78'f • 
""1777 • 
'"' I 77fl• 
"'I 76J • 
'"'I 756. 
.. I 74q • 
.. I 7 If I• 
.. I 7314 • 
'"' 1 7 27 • 
'"' I 7 20• 
... 1 71 3. 

7 76'! .. 

77Jbt 
7707 • 
767 7 • 
7b'IR • 
76 1 A• 
7509 0 
7 56Qo 

75 3 0• 
750 I• 
7 'f7 l. 
7 'f'12. 
7'f I 3. 
7 JB 3 • 
7JS'f• 

7 3 2'f • 
7 2 95. 
7 266. 
7 2 3 6. 
7 20 ·1. 

7177 • 
7 J 48. 
7119 • 
7089. 
7Q60• 
7030• 

ESTIMATED 
ALTITUDE 
ABO VE" LS 

I F'EET I 

't2J I 7 • 
421If7. 
If 1977 • 
If I 806 • 
If J 635 t 
'l 1 'fb.). 
If 1291' 
'11ll8. 

'fQ9'f5• 
lf07 71 t 

'+Q59 7 ' 
'10'12 2 • 
't02'f7 o 
"1007 2• 
39896• 

39720• 
J9S'f3 • 
39 J6b. 
39189• 
39011• 
J88J'f' 
38656• 
38'f78 t 

38;299t 

38 I 20• 
379'12• 

auT .. of .. 
PLANE 

OJ STANCE 
l fEET I 

-10. 
- 1 2 . 
-7 'I t 
- 76 • 
-78, 

·eo. 
· a 2 . 
"' 8 5 • 
-a1 . 
•99, 

-9 2 • 
-91.1. 
"'97 t 
- 99. 

- 1 oZ• 
- 1051 
- 107• 
-11 o. 
- 11 J. 
-116. 
"' 11 9. 
.. 122• 
- 125· 
-128 • 
"l JI• 
... I J'f • 

LAN DING RADAR ALTITUDE AND VELOCITY DATA AClEPTED 

56 9 7 7800 
5 697780 • 
56 9 77 8 0. 

5 li9778o. 
5 697780• 

5697780. 
S 6977So, 
S6 977~Q• 

S b 9 7 7 Bo, 
5 697 7Po. 
S6977FtQ• 
S h9 7 7 !!o, 
5697780• 
S6977R Q , 
5b 977 8 0 , 
5 6977 8 00 
S6 977EI I, 
56 977A1, 
5 697 78 1. 
5 ,i,97 78 I, 
5- 69 7 78 to 
569778 J. 
5,i,9 77 8 1 . 
5697781 • 
5 6977 8 1. 
1:,69778 1 . 
5 1i977 £1 l • 
5 1i97 7 EI l, 
1:, 697 7 ~ l • 
S 6 977 ~ 1 • 

56977Alo 
51i97 78 I, 
56977R 1 0 

1!.6'H78 t • 
569 7 78 1 , 
5 6 9 7 7 1' I• 
5 69 7 7 8 I• 
5 h97 7 8 lo 
5 6977A l • 
5 69 77 8 lo 
5 li97 7P. lo 
C,1i9 7 7~ Io 

Sh 'i' 77 A I• 
S6977B I• 

S "' 9 7 7~ I • 
5 6 'i' 7 7 8 I• 
S6 9 7Je 2 . 
c;/,9 7 7R2 0 

5 6 9 7 782 . 
5 69 77P 20 
S li9 7 7 Azo 
56 9 7 7 fl 2. 
5 6977e.z, 
S li9 77P2 , 

S 6977A2 • 
56 9 71820 
Sli9 7 7B2 , 
Shq77P2, 
S6 9 7 7 A2, 
S 6 'i' 7 7A 2 • 
5 6'i' 7 7A 2 o 
1:,69 7 78 2 t 

i; 6q7 7 8 2• 
1:, 69778 2 0 
S6 977P2• 
Sli97782• 
56q778z, 
Sli97782o 
1:, 697 7A2 o 

.. I 706 • 
'"' 169Ao 
'"' 169 I• 
"" 1684. 
'"'1677. 
.. I b 70 • 
'"' 166) • 
"" 16 5 5. 
.. J 6 'lR • 
.. 16'1 I• 
- I 6J'I. 
.. I b 27 • 
"' 16 21'.'• 
- 16 12. 
- t 6 0 S • 
"' 1 5 9 8. 
- 15q 1. 
"' I 51J'I. 
.. 15 77, 
• 1569 • 
"' I 562 • 
- 1555, 
'"' I 5'tfh 
'"'I S't I• 
- 1 SJ't • 
.. , 526. 
.. I S I q • 

- 1 s I 7 • 
- 1 soc;• 
• ! 1f9A • 
.. J l/91. 
-1 'l8J . 
- 1 l/76. 
.. I 'fbq. 
.. I 't6?. 
'"'I 'IS5 • 
'"I 'l'IO • 
""I lf'IO• 
.. 1 'IJJ. 
.. I If 2il... 

"" I 'I 19 0 

- )'117• 
.. I '105. 
'"' I 3'i'7 • 
'"'I J 9n• 
.. l J R 3 o 

- I 3 7 6 • 
- I )61) 0 

.. I 3 6 7 • 
"I 3 S 4 • 
-1 J '47. 
"' 13'1 (1 • 
... I 3 33 • 
.. I 32"- • 
• 1 J I q • 

'"' I 31 I• 
... , J o 'l • 
... , ]97 • 
.. I 29n• 
.. I 2 8J • 

- 1276. 
.. I 261J. 

.. 126 I • 
'"'I 254 • 
'"'I ?'11 • 
• J 2'1(1 t 

- 1 733. 
- 1 2zc; • 
.. I 2 t A• 

7 0 0 I • 
6 'i' 7 to 
69'1 2 • 

69 I 3 • 
6BAJo 

1i8S'I • 
68 2'1 • 
6 7 9 5. 
6 76 6 0 
6 7 )6. 
67 07 • 
66 7 7 t 

66'1A • 
6619 • 
658'i', 

6 560• 
6530 . 
hSO I• 
b'l 7 2. 
6 'f't2. 
/,4 l J. 
#.38) o 

6 35'1 e 
6 3 2 4. 
6 ]9 5 . 
li2bb. 
62 36 o 
1i 2r1 • 
6 1 77. 
6 1 '18. 
6 11 9. 
6089. 
61)60. 

6030• 
600 l. 
597 2• 
59'12. 

5 9 I J • 
SEIA 3 o 
c;8Slf • 
5A25• 
5 795, 

5 766• 
5 73 6 · 
5 707• 
t;6 7 A o 
S l.'I A 0 

C. 6 I q • 

i;sa9 . 
S t;6Q• 

55 30• 
sso I• 
5'f7 2. 
5'l '12• 
5'f t 3 • 
538J t 

5 JS't • 
5 325 • 
5295 • 
5266· 

S 2Jb • 
5207 . 
5 I 78 • 
5 t 'fe • 
5 It 9 • 
5089. 

5060° 
503 I • 
liOOI • 

3 77 AO • 
37 6 16. 
37'151 . 
J728 S t 
J7 117. 
)69'1 &. 
36 777. 
3b6(l6• 
)6'133. 
36260• 
3 6QB S t 

359 IO • 
JS 7 Jlf • 
35557• 
35379. 

3s201 • 
3502 2 • 
Jtt8113 . 
J't66J. 
3t+'l82. 
3<t30 I• 
34120• 
J3938o 
3370 2 • 
3Jl/ Q9 . 
JJp99 . 
J2A 32 • 
32657t 
3 2 !:12 2 • 
J2JB8t 
32253• 
32! 2'1 • 
3 19 90• 
J 1850• 
J 17 15. 
J 1602. 
J J '19'1. 
J 111 JS• 
J 138 I• 
3 j J58 0 
J 1 2 II• 
Jo89o. 
JQS'l7, 
l 0 209o 
29859· 
2951!.'I. 

2Y 7 6 7 • 
28QA9 o 

2fl 78 3. 
2 8S"l9, 

2R 23 I• 
27 887. 
27576• 
27 306. 
27056• 
26803• 
2 b56 11 . 
21.372• 
26205• 
25969· 
25660• 
2S'15 I , 
25376• 
25353• 
25308• 
25186. 
2503 7. 
Z't956, 
25 19 I• 

.. I J 7 • 
- l'+l • 
• l lf 'lt 

- I '17. 
- 151. 
•I S'I • 
- 150 . 
" 16 I • 
• J 6 5 • 
- 16 8. 
- 17 2. 
- 1 76. 
•I 7Y • 
-183· 
.. J 87 o 
• 191. 
-195. 
- 199. 

- 2031 
- 207. 
... z 11, 
- 21 s. 
-220. 
... 22't . 
- 228. 
· 2 3 2 . 
- 231 , 

'"2 '11. 
- 246. 
- 250. 
- 25St 
-259. 
-261f. 
•269. 
•27"1 t 

.. 278. 
-2830 
.. 288. 
-293. 
- 298, 
.. 303 • 
· Joa, 
-J 13. 
-J 18. 
- 321• 
- 328 . 
.. 333. 
'"338 0 

... 3,,. q t 
- 349. 
·J5't , 
.. 360 • 
.. 36 &• 
.. 370• 
• 376. 
.. 391. 

- 387. 
-392· 
-398. 

- 4ott • 
· '+o9' 
•'t 1 S, 
-1.12 I• 
..... 27. 
• 't3J, 
•"139. 
• "lif"l o 
•'ISO• 
- '156 • 

OUT ·Of ... 
PLANE 

V£.L0CJTY 
I FT/5ECJ 

3•. 
3•. 
3•. 
3 ''t • 

3•. 3•. 
JJ• 
33• 
JS• 3•. 3•. 3•. 3•. 3•. 3•. 
33. 
J3• 
33. 
33• 
J3• 
J3• 
32. 
32. 
J2• 
J2. 
J2. 

32• 
J I • 
J 1. 
J 1 . 
J Jo 
J 1. 
J Jo 
JO• 
J Jo 
J 1. 
J 1 . 
J 1 . 
J 1 . 
J 1. 
Jo' 
Jo • 
JO• 
Jo• 
Jo• 
Jo• 
29. 
29• 

2•· 
29• 
29• 
28• 
28. 2•. 
28• 
28• 
21 • 
21 • 
27 • 
21 • 
27. 
lb• 
26• 
26• 
2h . 
26• 
26. 
2&• 
2S• 
2&. 
ZS• 
2 2 • 
2 2. 
2 I • 
21 • 
21. 
21. 
21 . 
20 • 
20 • 
20• 
20• 
20 • 
20• 
19. 
19. 
19. 
19. 

I•' 
19. 
18. 
18. 

1 •. 
18. 
18. 

ESTIMATEo 
THRUST 

I L8F I 

9839. 

9839. 
98'10· 
981.10. 
98'"! I• 
98'12• 
98'+2. 
9B'fJ • 

98't 3• 
98'1"1 t 

98'15. 
98'15 • 
98'16. 
98'16. 
98'17 • 
98 '17. 
98't8. 

98'f9. 
98'19. 

985-0• 
9ASO• 
9851• 
9BS2• 
9852• 
98SJ• 
98530 

985'1. 
9 8 5'1. 
9855• 
9856 • 
9856. 

9AS 7 • 
9857• 
9858. 
9858. 
9 85 9. 
9860· 
9860 • 
9861. 

:::!: 
9862• 
9863. 
986 't. 
986"1 • 
98bS• 
9865· 
9866· 
9866• 
98b7t 
986 7. 
9868 • 
9868 • 

9869• 
9870• 
98 70• 
987 I• 
987 1. 
987 2. 
987 2. 
987 J • 
9873• 
987't. 

987"1 • 
9B7S• 
9876 I 

9876• 
9877. 

9877 • 
9878. 
9878· 
9979, 

9879. 
9880· 
9880 • 
988 1 . 
988 1 . 
9882• 
988 2 • 
9883· 
988"1 o 
988'f. 

988S• 
9885· 
98860 
9886· 
9887· 
9887. 
9888· 
9888· 
9889· 
9999, 
9890• 
989Qt 
9891• 

rSTIMATEO 
MASS 
l~B I 

2H09• 
29 l<t l• 
29278• 

291 J l • 
291<t7. 
29082· 
29016· 
28951• 
20aas.. 
28120• 
28 75•. 
286S'io 
28623· 
2a1sa. 
28•92, 
281427. 
28l61t 

281960 
28230• 

2816&. 
28Qt9. 
2803"1 • 
27,68• 
21•ol• 
27137• 
27772• 

27706• 
27•"1 It 
27175• 
271 t O• 
27'f't'f. 
27J78o 
27 l I 3t 
27Z•7• 
27l82• 
27116· 
2705 l • 
2698:5 . 
269 19. 
~68&•• 

6788· 
26723• 
26657• 
26591· 
26526• 
26'f60t 
26l95t 
26J29, 
26.iil63• 
26198· 
26132• 
26066• 
2600 1 • 
25t3s. 
25169• 
2SIO'f • 
25' 138. 

2502· 
zs•o7• 
25'• I· 
2S'f7Se 
2Slrf JO • 
2Sl'f't t 
25278. 
2 52) J • 

2& I •7 • 
25081· 
250 16. 
2'1•so. 
2"188 'It 
2'18 18. 
2"175Jo 
2'1.8 7. 
21.!•2 I • 
21.1156. 
2't'f90· 
2'1'12'1. 
2'tlS8, 
2't29lo 
2'1227 t 
2• I 6 1 . 
2'1095, 

2'tD29 • 
23,6"1 • 
23198. 

23132· 
2J7b6o 
23 7o I• 
230&· 
23$69. 
23103• 
23'137. 

2ll72· 
23306• 
232'+0• 

• 

... 
• 

( 



.. 

• 

( 

l. 

\ 

~ 

GROUND 
ELAPSED 

TIME 
fH,MtS) 

101 't7 ss,oe1 
108 't7 57•079 
IDB 't7 S9•Qft1 
108 lfA 1•079 
108 't8 l•Q8Q 
108 't8 Se082 
IDB 148 7t080 
108 't8 9,082 
108 't8 11 •QBQ 
108 lf8 lleOBI 
108 "18 l !hQ79 
108 lf8 17tQ81 
lQB lf8 l9•Q79 
&08 lf8 1.l•Ofl l 
108 lf8 2J•079 
108 't8 2S•oBo 
IDB 148 27•082 
108 'tB 29tQAO 
108 't8 311082 

1 ae lfB 
l oB 't8 

lJ•OAo 
35, QA I 

IDB lf8 371080 
108 'tB 39•081 
a0 e 'tB .. , .019 
108 't8 lfJtQBI 
ID B 't8 '+S1Q79 
108 "18 't7t081 
I oB lf8 '+'it Q7'> 
lQB 't8 St1Q8Q 
108 lf8 53.082 
I QB lf8 SStQAQ 

571082 
59 • QBO 

I D8 •8 
1 QB '18 
ID8 •9 
I QB '19 
1 oe 't9 

1 as "' 
'o e '*' 
I 08 •9 
I oB 't9 
1 QB lf9 
I 08 •9 
I DB •9 
1 QB '19 
108 •9 
1 as .. , 
10 e "' 1 oe .. , 
1 as .. , 

f gB ~; 
1 DB 
1 oe 
10• 
108 
1 oe 

•9 
•9 
•9 
•9 .. 

I• Qfl l 
J•Q79 
51081 
7tQ79 
9 •QB I 

11 • Q7Y 
13, DAO 
151082 
11 . oeo 
191082 
21. 080 
231081 
2StQ79 
21. as 1 
291079 
3 t • 08 I 
lJ1Q79 
Js,oAo 
37, 079 
39. oso 
If I• 082 
'+JtOBO 
ltS • OA 1 

1 oe 
I QB 
I 08 
1 oe 
I 08 
10 8 

I 08 
1 oe 

'*' .. , , oeo 
't9 '+9, OB I 
'19 ~1•079 
'19 s3,oe1 
'19 ss.o79 
'19 57t08 t 

•9 
so 

1 oe so 
I 08 SO 
1 oe so 
1 oe 
1 oe 
108 

so 
so 
so 

I 08 SO 
1 oe so 
I Q8 so 
108 so 
1 oe so 

59,079 
I• 080 
Je082 
5,oeo 
7 'Ol!i2 
9•0AO 

I 1•08 t 
I 3 • 079 
I Se OA 1 
I 7 • 079 
19. 08 J 
21•079 
23 • OlliO 

108 SO 2S•Ofl2 
108 so 27•080 
108 so 29t082 
108 so 3lt08Q 
108 50 .'.\JeQBl 
108 so Js.oeo 

108 so 37t08 t 
108 so 39,079 
108 SO • l •OBI 
108 so 'IJt079 
108 SO 'ISt081 
108 50 '17 t 071J 
108 so '19t08Q 
108 so 511082 

TIME 
FROM o•s 
IGNITION 
CH IN 1 !!:CI 

51 S'l ,QO 

11 S61no 
,, 58•00 
5, 60•00 
6• 2 1 00 
,,. 'It 00 

61 6•00 
61 8 I 00 
6 • 1O•00 
• • 12•nn 
'. I 'I• 00 
6 I 16• oo 
6 • I A• 00 
61 20•00 

·'' 22100 
6. 2'1 1 l)Q 

6t 26•00 
6• 28•00 
6t 30•00 
•• 32•00 
6. 3'1 1 01) 

•• 36•00 
6• Jl'-oo 
6. '10' 00 
• I '12• 00 
6 I '1'11 00 
6. '16. {'IQ 

61 '18 I 00 
6· 50•00 
61 52•00 
b• Slot• 00 
61 56100 
6• 58•00 
b• 60•0Q 
7' 2. 00 
7, 'I • no 
7, b•OO 
7, R100 
71 I 0 1 00 
71 12. 00 
71 I 'I• 00 
7, 16. 00 
7, 18 I 00 
7, 20•00 
1 t 22. 01) 
7, 2 1o1t no 
71 26•00 
7, 28 '('IQ 

7, 301 01) 
71 32•00 
11 3'1.no 
71 JbtQQ 
7, J8. Qt') 

71 '10 •DO 
7 • '12 1 l)Q 
7, lot'l t 00 
71 '16 I oo 
7, '18. 00 
1. so 1 00 
71 52. 0(1 
7, 5'1•00 
71 56• 00 

71 58 • l)O 
1• 60•00 
9, 2•oo 
8' 'I• 00 
I, 6 • 00 
a. A. no 
I• IO• 00 
e 1 12. on 
81 l'hOO 
8' 1b'00 
8 t J 8 • 00 
8' 20. 00 
At 2210Q 

8. 2'1 • oo 
81 26•00 
8' 2fl. 00 
81 30100 
A. J2 1 00 
8. J'l 1 00 

R, J6•00 
8 I 38 t 1)0 
8. '10 1 00 
8. '12. 00 
8. '1'11 oo 
8. '161 00 
e , lotthoo 
81 S Q10Q 

439 

LUNAR MODULE 
PGNS NAVIGATED PARAMETERS 

rRoH POI TO TOUCHDOWN 

LANDING SITE •os1T10N 
PLATFORM cODRo!NATE SYSTEM 

ESTIMATED 
ALTITUDE 
ABOVE LS x y z 

lrHTI IFEETI !F[ETJ IFEETI 

56977821 

56977821 
56977821 
s6•11ez, 
56977821 
56977821 
Sb977B21 
5697782• 
S69778z, 
56977821 
s6977&z, 
56977821 
S6977Bz1 
5697783, 
56977831 
56977831 
56977831 
56977831 
5697783, 
5697783, 
56977831 

56977831 
Sb97783, 
56977831 
56977831 
56977831 
56977831 
5697783, 
5697783, 
5697783, 
5697783, 
Sb97783, 
Sb9?783, 
5697783, 
5697783, 
Sb9778J1 
56917831 
S6977831 
5697783, 
5697783, 
Sb97783, 
56977831 
56977831 
5697783, 
5697783, 
56977831 
56977831 
56977831 
56977831. 
5697783, 
56977831 
Sb977BJ , 
569778.), 
561J77831 
5697783, 
5697783, 
5697783, 
511977831 
5697783, 

' 569778'11 
569778'f1 
569778'f• 

569778'1. 
569778'f1 
569778'1, 
S697781t1 
569778'11 
569778'1, 
S69778'1, 
S69778lot1 
569778it, 
569778'f1 
569778'11 
569778 .. , 
S69778'f, 

S69778lot1 
S69778'11 
S69778't1 
569778'11 
569778lot, 
569778't, 

5b9778't1 
569778't, 
569778'11 
561J778lot, 
569778't1 
569778lot, 
S6977Blot1 
569778'tt 

.. , 211. 

• 120'1 • 
·11q7, 

• 11 •n. 
• 1182. 
• 111s 1 

• 116~ I 

• 1 1611 
• t ts't. 
• 11 '171 
• 1139 I 

• 11 J21 
• 112s. 
• 11 u. 
• 1111 • 
• 11O'l1 
• 1096 I 
-1 Q89 I 
· 10021 
· 1075• 
.. I Q6A • 

'"I 06 I• 
-1053• 
• 10'16 I 
• 1 OJ' I 
• 1032. 
-1 ('1 25 . 
• t 0 I A• 
• 1011:1• 
• 1OOJ1 
•996• 
•9891 
•98 21 
-~ns. 

•9671 
•960• 
•953. 
_ , '16. 

•9J'h 
•9321 
•9 2'11 
- • 1 7, 
•9 I 01 
•9031 
•896 I 
•88A1 
•881• 
•87't. 
•8671 
•86(11 
-853. 
•8'15 I 
•83". 
·8 31 • 
•82'1 • 
•8 1 7• 
·R 101 
·802 • 
-795, 
•78R, 
•781 I 

•77'1 • 

•767• 
•759 I 
• 752. 
•?lotS• 
•7 38. 
•731. 
•7 2'1 • 
•716. 
•7Q9. 
-1021 
•69 5 1 
•688 I 
•68!t 

•67 3. 
'" 666• 
• 659 I 
•652 I 
•6'15. 
'"638. 

'"6301 
"" 623 I 
•6 161 
•6Q'i1 
•602 I 
•5951 
•587t 
•6801 

'4972 I 

"''lot2• 
't9 t 31 
'1883. 
'485'11 
'f82S • 
'1795. 
'1766. 
'1731,. 
'17071 
't678. 
't6't8. 
'1619 I 
'1589 . 
'1560. 
'tSl t 1 

'ISO 11 
'llf72 I 
'1'1'12• 
'1'113. 
'138'11 

255 1 8 I 

25'1221 
25081• 
2't7331 
2'1'+501 
2'12Qlot I 

23956• 
2 3 7 26. 
235261 
23307• 
230881 
229 1•1 
22723• 
225lot2• 
22372• 
22221. 
220661 
2 191 7 • 
21755 I 
216031 
2 t lot30• 

THROTTLE RECOVE~y 

lot3S'l1 
'f32S 1 
'f29S • 
'1266 I 

'1237 • 
'12071 
't t 78 I 

'1 l '18. 
If 119 I 
'f089. 
'10601 
'4031 1 

'tOO 1 • 
3972• 
39'12. 
J913 I 
J88't. 
J8S't • 
38251 
3795. 
37661 
37371 
3707' 
36781 
36"f8 I 
36191 
35901 
35601 
3531 • 
350 I, 
3'17 2• 
3'1'12. 
3'1131 
338'11 
335'11 
3325• 
3295· 
32661 
32371 
3207 1 
31 78 1 

3 I 'f81 
J 11 •I 
30901 
3060• 
3031. 
300 I• 
2972· 
29'43. 
29131 
288'1 t 
285'41 
28251 
27951 

212'16 I 
2 t Q5'11 
208791 
206861 
20'1831 
2027'41 
200671 
198591 
196'42. 
19't't6. 
192821 
19 I 03• 
18929• 
187781 
1861 '11 
l 8'f39 I 
18251. 
I 8QS't 1 

1791 lot I 

177661 
1 7638 I 
1 7"f571 
I 7 28 lt 
17077 I 

J68'15t 
166021 
163801 
l 6 l '11 I 

15926• 
I 57 12 1 

l 5'156 I 
152'12• 
I '19'40. 
l 't6'f'l 1 
l '43851 
I '119 2. 
1'tQ't11 
13919. 
13756 • 
l 3575t 
133561 
I 31071 
128'48. 
l 262lot• 
123A21 
I 206lot1 
11726 I 
11377. 
11178. 
1 Q9QJ1 
106281 
10276• 
9961. 
961f'l 1 

HORIZON v1srBrLITY 

27661 
27 37, 
27071 
26781 
26'48 I 

2619• 

HIGH GATE 

25901 
25b01 
2SJI• 
2501. 
2lot72. 
2'4'13 I 

2"11 l• 
238lot . 

93351 
IJ052• 
8688. 
8300• 
7959, 
7602• 

7296· 
69931 
66971 
blot 12• 
605•· 
57581 
S'f87 t 

s2• 1, 

our . or. 
PLANE 

DISTANCE 
I FE!Tl 

-'t62. ... ,,. 
•"1751 
•'tS 1 I 
•lote7. 
• '193 I 

-soo• 
-5061 
-s 121 
•519 I 
·Sz5• 
•5311 
• 538, 
•5'f51 
-ss,, 
-ss81 
•5b't 1 

-571• 
•578, 
-se51 
•5921 

-5981 
•6051 
-b121 
-6191 
-6 26, 
•633 1 
•61f01 
•6lot 7, 
-65'f. 
•66'. 
•668• 
• 6751 
•682· 
•6901 
• 6971 
·7olot • 
-7 1l 1 
-7181 
-7251 
-133, 
•7lot01 
• 7lot7 I 

-15• ... 
•762 I 
·7691 
•7761 
-193, 
•79 1 1 
-798, 
-sos. 
-8121 
-e20. 
-8271 
-83lot1 
-8'11 I 

•8'19. 
•8561 
•863• 
-8701 
•8781 ~ 
-885• 
•892· 
-899, 

'"'o7 i 
•9 t 't. 
-921. 
·9291 
· 9 36 I 
•9lot3 I 

·•so• 
-9581 
•965. 
•9721 
-979, 

-'ie6. 
-99'1, 

.. , oo lt 
- 10081 
• t 01 s,, 
•I 023t 

•I OJO• 
• t OJ 71 
•IO't'ft 
• 1 OS l • 
-1059, 
• t 066 I 
·t073t 
• 101!10• 

OUT-OF. 
PLANE 

VELOCJTY 
IFT/S!CI 

18. 
It• 
17 . 
I 7 • 
17. 
17. 
16. 
16. 
16 . 
16. 
I 6' 
16• 
IS• 
IS• 
15. 
IS• 
IS• ... 
I• • 

I •' 
I• . 

l ~. 
1 •. I•. 
I 3• 
I 3 • 
I 3 • 
13. 
l z. 
12. 
12. 
12• 
12. 
I Z • 
1 2• 
12. 
12. 
12. 
II• 
II• 
II • 
II• 
II• 
II• 
II• 
II• 
10• 
IO• 
I O• 
IO• 
10. 
IO• 
10 • .. .. .. 
'. .. .. 
9• .. .. 
9, 
8. 
e. 
e. 
8• 
8• 
9, 
e. 
8• 
e. 
8• 
7• 

7 • 

7 • 
7. 
7 • 
7 • 

'. 6• 

6• 
6• 
6• 
6• .. 
6• 

•• 
9• 

ESTIMATEo 
THRUST 

ILeFI 

9891 I 

9892• 
98921 
98931 
98931 
989'4. 
989'1 t 

98951 
9895"1 
9896. 
98961 
9897 I 

9997, 
9898. 
9999 , 
9899. 
9891J1 
99QQ1 
99001 
9901 • 
990 I 1 

5910• 
59'19. 
597 I. 
59921 

6012 • 
6033 I 
60Slot• 
b0721 
6090· 
6Jo81 
6122• 
61301 
61J91 
6 I lf7 I 

61 '19. 
615"1 t 
61591 
616'· 
6171 I 

6166• 
61621 
61S'l1 
61551 
615'1 • 
6158. 
bl661 
6 1 76. 
6179• 
6185 I 
6 I BJ i 

6 1 8 I• 
6188 I 
bl82· 
6201• 
62151 
6214• 
6 1 961 
6162 I 
6 1 18. 
609 1 · 
60701 
60601 
6062• 
b06't. 
605 1. 
60't't I 

60681 
60991 
6133· 
6082• 
607S. 
6066• 
bl O'I • 
6113. 

6122. 
6120• 
60961 
61 '12. 
6201 • 
62 19. 

62'17 I 

S'l'f5 1 
5'195. 
5lot2 I 1 
535'4 • 
53201 
527 1 I 
521 9. 

ESTIHATEO 
HAS S 
ILB l 

23, 7'f , 

2l1oe. 
230•3· 
22•11. 
229 I I• 
221'45. 
227791 
221!3, 

22••1· 
22182 1 
22&161 
22'f50• 
22l'8't. 
223(81 
22ZS2• 
221861 
22121o 
220551 
219891 
21923 1 
21es7, 

21818. 
21778. 
217381 
2169'i1 
2 J 659. 
21•19 I 
21178. 
21iJ81 
2 I ff971 
21 t157 1 
21'f16· 
2ll7Se 
21.1351 
2 l l9't I 
21253• 
2111 '2• 
21 I 711 
21130• 
2JQ891 
210'18. 
21 Oo7, 
20•6•· 
20•2s. 
20181.f I 

2ol1t31 
201021 
2 076 I, 
201201 

;g:;i: 
2Q51J7. 
20156• 
201151 
2Q't7 3 I 

20'f32• 
203911 
20.1501 
2olo91 
20268. 
202271 
20 J 8 7, 
20 I '171 
20106• 
2006•· 
2002•· 
199861 
199't51 
199Q5 t 
I 916't. 
1912't I 
19793, 
197'131 
19702 I 
196b21 

I 'i62 I• 
J9S801 
I 9&'t01 
!9 1H9 1 
19't58 I 

19'116. 

19 3751 
193381 
19302 • 
19i661 
19130• 
19 I 9S, 
19160 I 
19 azs, 



• 

• zs IL I 
• S9 I l I 
• h0ZL I 

•rzz LI 
•Zht Lt 
• t 9Zl I 
•oert 1 
•66ZLI 
• e I Cl 1 
• t( (' l t 
•9St l I 
•t;Lt l 1 
•h6Cll 
'£'I Ill I 
•I £'trL I 

'ZShl I 
'(' lhl I 
• h6hl I 
•s I \;l I 
• stH I 
•9Sll I 
•sLILI 
'66ll I 
•Dlfl I 
. , .,,, , •r9tLI 

'hBtL I 
'90tL I 
'LltL I 
• 6trtl 1 
• t Ltl I 
• l6tl I 
• h I at I 
•9(9Ll 

'659£ 1 
'I Btl I 
• h06t 1 
'll6LI 
• OS6l t 
'(' l 6L I 

'966ll 
• 61 09 I 
• ('h09 I 
'L 9091 
• 1608 I 
•SI I 8 I 
• 6t 1·91 
• h9 I 81 
• 69' 91 
•t.IZBI 
'6£'l9 I 
'S9?9 I 
• 161:8 I 
• t 1t9 I 
•thtet 
•OLC91 
'96C8 I 
• tlt.B I 
•ostte 1 
'SlfrliBf 
•so1e1 
•ccse1 
• I 9i81 

•06S91 
• 61 tel 
• ehte t 
•ettel 
•to.tel 
•ertel 
• 99,(81 
166,(81 
•oreel 
• 19&8 I 
•(6881 

:~m: 
•Ob&BI 
• trZ06 I 
't li06 I 
• , 6161 

I ei1 
SSYW 

OH•w11s• 

• Ch8Z 
• 0treZ' 
• zsez 
• ssez 
• esez 
• 19BZ 
• h98Z 

• t 9BZ 
'1 LBZ 
• t l BZ 
• 9L8Z 
• 658Z 
•SI 6Z 
•I 99Z 
• 6Z 1 (' 

•It I ( 
• ec 1 c 
'l tr IC 
• hS It' 
• Z9 IC 
• trL I(' 

• hB I(' 
• 961 (' 
• eOZC 
• 61 zr 
• 1 rzr 
• ('trl( 

• hSZ£' 
• C9ZC 
•I LZC 
•ooze 
'96Zf 
• 6 trr 
•th((' 
• 9£((' 

• 90trf 
• 9E'hE' 

• C9trt' 
• 88h( 

•ease 

•£ZS(' 
• Sh5C 
• 695£' 
•009(' 
• Ch9C 
• 189( 
•t I LC 
•Sh l t 
• 9llt 
• 608( 

• rtret 
•Deer 
•I Z 6£' 
•t96t' 
'666( 
•CZ Oh 
• QhOh 

• c.!iLOh 
• trO I tr 
• tC I tr 
•Bl I h 
• 1 trZh 
• hOttr 
•h9Ch 
• 61 hh 
•tr9hh 
• h6trh 
•SZ5h 

•995h 
•919h 
•L99h 
tf z lh 

•I Qttr 
• ZhBh 

: ~::~ •S66h 
•5tros 
•(605 

•ssts 

( .:J81) 
J.Sn~Hl 

Cl'.H'hltl53 

•h 
• h 
... .. ... • h 
• h 

• h 
• h 

• h 

• h 

• h 
• h 
• h 

• h 

• h 
• h 
• h 

... • h 
• h 

... • h 
• h 

• h 

•h 
• h 

• h 
•h 
• h 
.. • h 
• h 

• h 

• h 
• h 

•h 
• h 

• h 

• h 

• h 

• h 

• h 
• h 
• h 
• h 

• h 
• h 

• h 

.. ... ... ... • h 
• h 

• h 

• h 

... • h 
• h 
•S 
•s 
• i 
•S 
•S 
•S 
•S 
•s 
•S 
• s 
•s 
•S 
•S 
•S 

:~. 
•S 
•S 
• s 
., 

1)35/J.J) 
,\J. I )01311. 

3N\f1d 
-.:JO-1no 

'l591-
'hh91-
•tr91-

•Qt'9l .. 
• rZ9 t • 

'9' 91-
'609 I .. 
• t 09 J .. 
• h65 I• 
• £ 85 t .. 
•oes t .. 
•t LS l 00 

• 99S I .. 
• 9SS I .. 
•I SS I .. 

• .,.,5 1-

• t ts 1 • 
•ors 1 .. 
•rZ5t-
• 9 IS I .. 
• 905 1 .. 

•I Ost .. 
'h6+il­
•t8+,t -
•09h 1 .. 
•c£+r t -
•c;9+r, _ 

• OS+r I .. 
•tS+rJ .. 
• hh h 1-
' l c., t -
•QC+r J .. 
• ZZtt I -
•SI +r 1-
•eOh 1-
• tOi, T• 
• h6r t -
'L8C 1-
•oer 1 .. 
•tlt I .. 

• q9(' 1 .. 

• 6St t • 
•lStl• 
•tt+rt T .. 

'l tr t -
•orc 1-
•rZr 1-
• 9 It 1 .. 
• 60(, .. 
•zDc t .. 
•s6Z f .. 
•e9Z 1-
• I 9Z 1-
' +rll I .. 
• t 9Z t .. 
•09Z t .. 
• csz t .. 
•9+rz 1-
•ecz 1-
• t Cl 1 .. 
• hZZ t -
• t I Z I .. 
•o t z t -
• roz 1-
• 961 l -
• 98 t ' .. 
• t 8' 1-
• h l t 1-

• t 9 I I -
•Q9 t 1-

•is" - •5h It-

' gC I 1 .. 
• tr ti .. 
• rz t t-
• 9 t 11 .. 
• 60 t I• 
• zO I I .. 
'S601-

'£80l• 

( ! 33J) 
3)N'f'1SJC1 

3N't1d 
·Jo·ino 

'l 
• t 1 
• rz 
• bl 
•st 
•I h 

''" •ts 
'bS 
•s• 
• ll 
'll 
.... •0• 
.,. 

N~OOH)rlOl 

• 511-
• s It -
• 51 1-

• s 11 .. 
• s 11 .. 
• s 1 1 .. 
• s 11 ... 

• s 11-
• SI J .. 

• s 11-
• s 1 1 .. 
• s 11-
• SI 1 .. 

• s 11 -
• s 11 .. 

1 
+r ijl L69S 

'h0LL6YS 
'h8LL6VS 

'hBll69S 
• h tlL L 695 
'hflL £695 
"htHL6Y5 

'htfL LbYS 
1 

h tlL L6VS 
• +r a L L6YS 
'h8LL6Y5 
• h 11L L6YS 
• h ti L lbYS 
'+•t1LL6YS 
• h 8£ lb'1'j 

J.N3JS30 1,.JJ J.tj]I\. 

•SOL 
•CSL 
•509 
•sse 
•lOb 
• hhb 
• r66 
• 6+r0 I 
•O I I I 
• +rl I I 
• 6CZ I 
• £0(' 1 
• Ll t 1 
• 9fth t 
•t IS I 
• Z09 I 
•COL I 

•east 
• c; 161 

•zlOZ 
•gZIZ 
•9ZZZ 
•S6ZZ 

• Z trz 
•I 9+.Z 
•99SZ 

• 969Z 
•t99Z 
• ecor 
• t 6 It 
• C+rCt 
•Ci6+rr 

•OS9C 
'66Lt 

:~~t~ 
•hSCh 
•0£Sh 
• 66Lh 

• !t+rOS 

< !33J I 
S1 3f\OR't 
30n1r11w 

03J.YWllS3 

• l l h 
• zos 
•I ts 
•09S 
'065 
• 619 

• 6+rY 
• 8L9 
1 LDL 
• tt l 
•99£ 
'Ybl 
•szs 
•sse 
•+res 
• t 1 6 
• [' h6 
•Z t6 
•ZOO I 
•I E'O I 
•0901 
•060 I 
• 611 I 
• 6h I I 
•Bl I I 

]1y9 o\t01 

• tOZ I 
• tCZ I 
• 99Z I 
•96ZI 
•SZE' I 
• 11SC I 
• +rBC I 
•CI +r 1 
•Ch'1 I 
• Zlh I 
•ZOsl 
•I t'S I 
•09S I 
•0651 
• b I 9 I 
• 6+r9 I 
• 8£91 

• tOt 1 
•tr t I 
'99£1 
•96£1 
• SZ9 I 
• 11sa 1 

• ttaa 1 
• t I 61 
• r+r6 I 
• Z £61 
•I DOZ 

• 1 roz 
•090l 
•060Z 
• 61 1 l 

• e+r I Z 
•Bl 1 Z 

:m~ 
•Y9ZZ 
• 96ZZ 
•szcz 
• "s.cz 

•SI\ .. 
tl z \ .. 
• bl 1-
• 9(' t .. 
• (' +r l -
•OS I .. 

•LS 1-
• 591 .. 
•ZLl­
'bll-
1991 .. 

• C 6 I .. 
• ooz .. 
•eoz .. 
•SI z .. 
• zzz .. 
• bll-
• 9tZ .. 

• C +rZ-
• I sz .. 
• a5z .. 
•S9Z­

' I. Ll • 
• 6ll-
• 98Z-

• h 6Z-
• 1 oc .. 
• ijOr­
' SI r .. 
• zzt .. 
• 6ZC-
• trt .. 
• h IYC .. 

• 1 sr .. 
• 85( .. 

• 59r .. 
• z l t­
•!Jg(' .. 
• LQt .. 
•tr6r­
tl O+r .. 
• 'dOh· 
•SI h• 
•CZ h· 

•Drh­
'L C+r• 
• +rh+r-
• I Sh .. 

• es+r­
' 99h-
• t L+r· 

• uet.­
' LBh• 
• h 6h-
• I Os. 
• 60S ... 
•915-

•\:ZS­
•OCS .. 

:a~: 
•Z5S-
• bSS .. 
• 995 ... 

•CLS· 

• h8l l 6Y5 
• hdl l 695 
... "' £695 
'h'dLL69S 
• hQL £695 
'+r8Ll695 
'h8LL695 
'h8L£6Y5 
'h8LL695 
'hQL Lb'IS 
'h8Ll695 
'h9llb9S 
'ho8ll6Y5 
'h8Ll69S 
•haLlb95 
'hBLl6YS 
•h1Hl6YS 
'hBLl6YS 
'tt8LL6Y5 
'h9LL69S 
'h8Ll69S 
•t.8ll6YS 
't.9!£695 
'h8Ll6\IS 
'tqfll695 

'h8Ll695 
'hf:ILlb95 
'hQll695 
'ttSLlb'fS 
• t.alL695 
• hBLL6YS 

'h8ll6Y':I 
'+.11 L LbYS 

'h8LL695 
•+.eLL695 

'h8Ll695 
'h&'LL69'.:i 
'hBLLOYS 
'hSLL6YS 
•trt1Ll695 

·~8££695 

'hSLl6'fS 
'ht:lllb9S 
'h11Llb9S 
'ht:ILL69S 
'h8lL69S 
'h8LL69S 
•ttaLL6YS 

•tr&ll69S 
'hBll69S 
'h9Ll69S 

'hBLL69S 
'httlL69S 

'hBLl69S 
'hl:llL695 

'h8ll6Y5 
'h8Ll695 

'h8Ll6Y5 
'ht1LL69S 

:~m:~~ 
'hBLL69S 
'hSll695 
'hBLl6'1S 

'h8Ll69S 

1!33.:J) (i33J1 l.L]JJ) 
l A X 

W3!5A5 ]!YNIOHooJ HdOJ.LVld 
NOl!lSOd 3J.IS ~NIONV1 

1 S •I ( •I 1 
OC.. • 11Z -I I 
OU• ~z •I I 

Ou• t-.Z •I I 
OU• Zt •I I 
00 •OZ •I I 
lJ1J•t:1! •II 

uO • y I •I I 
UU• h I •I I 
00 • Z I ti I 
du• 0 I •I I 
Jli • V •II 
\JO• 'I •I 1 
ll1..•h •11 
uO•Z "II 

U(,1109 •JI 
uO • d'.:i • U I 
OJ•y~ °'JI 

UO • +r'.i • 0 I 
UO •ZS •O I 
.JU• US • 0 I 
Ou• Un •.JI 
UU • 91> • U I 
DO• hh •O I 
<JO •Z+r •O I 
Uu • Ot. • ,j I 
00 • ur •U I 

UO • '1£ •JI 
00 • h( • 0 I 
OU•lr •OJ 
Ju• U(' • u I 
1..1.,,11 Ill •O I 
00 •'II. •O I 
UU•+.l •U I 
00 • l l • u 1 
uU • i.Jl • 0 I 
00 •ti I • Ll I 

UO •~I •LI I 
UO • t1 I • U I 
O(j • z \ • U I 

00 • 0 I •U I 
Ui:J • 'd • 0 I 
t..IU • 9 • 0 I 
UO • +r •O I 
00 • l •O I 
00. 09 • b 

Ou• 115 • 6 
00•95 •6 

Ou• +rS • 6 
00 • l'.i • 6 
00 •Ut, • 6 
Ou• 91> • b 

0U•9+r •o 
00. +rh • 6 
l)Q •lt. • 6 

Ju• Utr • b 
01J. ~( • 6 

uu. 'Ii: • b 

00 •It( • 6 

OO•Zf •ti 

uo • oc • 6 
oo.az •6 
lHJ•Yl 06 

00 • hZ • 6 
00 • ll • 6 
LIU •Ul • 6 

OU• 81 • b 
OU• 91 • b 

uo. !TI • f, 

fJO • Z \ • b 

Ou •JI • 6 
JU• '1 • b 

uu '9 • 6 
00. h • 6 

DO'l '6 
DO• 09 • 1:1 
OU•a5 •u 
Ou• YS • u 
00 • +rS • U 

00 •ZS •ff 

IJJS'NlW) 
NO I J. I N9 J 
Sd0 HO~U 

3Hl.L 

I oCi • Z ( (5 aO I 

blfJ'6l (S t10t 
l1;10•ll (5 1;101 

6£0'Sl ['5 aOI 
t11o•rz t5 001 
O&O•lz rs aot 
luO•c<.1 CS &01 

DoO•ll rs t10I 
ltlC"il CS 1;101 
oso•r1 rs 1:101 
Z liO • 1 I ( S aO I 
Ud0°b (5 t1Dl 
6LfJ•l f5 1;101 
lc1D•~ CS eDI 
6LO'f ('S SOI 

1 d0 • 1 r':l au 1 
6t0•6'i t.5 ijOf 
I an' ls ZS ijO I 
DttO•G'i ZS 1101 
ZuO•f'i ZS £101 
OtjO•ls ZCJ 901 

ld0'ht. l"i 901 
oao•t., zs ao1 
6£0•Cin z<; 001 
l90•r1t ZS eOI 
6LD'1+r ZS t:1DI 
18016t ZS 901 

bLD'lt ZS 901 
I ttO •SC l5 110 I 
Uc10•tc ZS 901 
l110tir ZS 901 

VaO•hl (.5 eOI 
Z1;10•tz ZS 901 
UgO•sz ZS 901 
6£0•rz ZS 901 
0110 • 1 2 ZG 60 I 
6L0'hl lS t10I 
1ao•t1 zc; ao1 
6L01Sl Z5 tiOI 
IO(l"rl ZS tJOI 

6L0tf I 
I 1;10. 6 

Duo• t 
z00•5 
Ud0•( 
z t:10. 1 

Ut10 • 65 
6 LD' ls 

ZS 1;10 I 
ZS tiO 1 

Z5 90 I 
Z'l tiO I 
ZS t1D I 
ZS 1;10 I 
IS t:iO 1 
IS ijO I 

ld01GS IS t1DI 
6LD•E'5 IS 1:1lll 
luD•ls 1c; oDt 
bLD•hh 15 gOI 
ld0

1
Ln IS aOJ 

Ot:10•S+r IS 901 
2t1D•t+r 15 1:101 

0dO•lh I.., uOJ 
Z ijO • 61: I (j 110 I 
OuO•l( \<; 11U! 
6£D•S( IS dOI 

l130•r\'. IS 901 
6L0"1(' IS gDI 
lt10•6l IS 901 
bLO'lZ IS ijOI 

1ao•sz 1s ao1 
01;10•(l IS 901 
lt1DlfZ IS 901 

Ot10•61 lS aOI 
l1;1rJ •I. I IS 110 I 
Ot10•S1 15 901 
l 110 • r I I 5 110 I 

~i8:! I f{ :Bl 
I t10 • l 1 S uO I 
6LO•S 15 gOI 

~t8:f I~ :81 lt:10•65 US ffOI 
usO•/.S OS gOJ 
ZaO•Ss us 901 

D1:10•ts llS aOT 

l S • H •HI 
3w I J. 

03SdY13 
ONno~!> 



• 

( 

" 

'-

L 

GHOUND 
ELAP5£D 

T t ME 
CH•P1hS I 

ID't z7 Ja,7J7 
IO'f 27 321735 
lO'f 27 l'f,7 .'U 
IO'f 27 3~1735 
ln'f 21 361879 

IO 'f 27 361879 
IO'f 28 3•1878 
10'1 29 361877 
IO'f JO 36,880 
IQ'f ll 361879 
ID'f 32 361878 
10'1 33 361877 
10'+ l't l618l!O 
IO't 35 l6187'i' 
IO'f 36 l6187A 
IO'f 37 l618AO 
10'1 38 l611l79 
10'1 39 3&'878 
10'1 '10 3&.877 
IO'f 'ft :h,s-.o 
IO'f 'f2 36.879 
IO'f 'fl l6187A 
tOlt It'+ 361877 
IOlt lf5 361880 
IOlf lt6 361879 
IOlt lt7 361878 

10• 
10• 
10• 
10 • 
Io• 
10• 

'+8 361877 
lf9 36t81'.!0 
so 361879 
SI 361878 

36,877 
361879 
361878 
361877 
36 I 877 
361879 
361878 
361877 
361876 

52 
SJ 

I Qlt Sit 
l 0'4 SS 
l Qlt 56 
10• 57 
I Qlf 58 
I O'I 59 
I OS 0 
105 I 361879 
lO S 2 361878 
IDS 3 361877 

105 " 361880 
105 s 361879 
IO S 6 361878 
IDS 7 361877 
10 5 8 361879 
105 9 361878 
105 10 36,877 
IOS II 361877 
10 5 12 361879 
105 13 361878 
IO !i llf 361877 
lnS tS 361876 
10 5 16 361879 
105 17 361878 
10 s 18 361877 
105 1• 361876 
10s 20 361879 
ins 21 361878 
10s 22 361877 
105 23 361876 
ID S 2'1 361878 
105 25 361877 
IO S 26 36187 7 
105 27 361876 
105 28 361878 
105 2• 361877 
IDS 30 361876 
105 3 1 361879 
10 5 32 361878 
io5 33 36,877 
10s 3'4 3 61876 
105 3 5 361879 
IO S 36 361878 
105 37 361877 
IOS 38 361876 
toS 39 36 1 878 
IOS '10 361877 
lOS lfl 361877 
10s 1t2 36,876 
105 '13 36,879 
10 5 '1'4 361877 
IOS lfS 361876 
!OS '16 36t875 
10s "' 1t0.1t16 

105 '16 't81lt?6 
!OS lf6 SQ,'478 
105 '46 s2.263 

Hl 
TABLE XVII. - LM PARAMETERS - UNOOCKING ANO SEPARATION TO LM LANDING - Continued 

(n) Hori zon and FDA! angles 

Rrf'ER~NCED TO LH eOoY z·.xrs FLfra4T 01R r. r.TOR ,.rr1TUn r;: INf'lf(:AToR 
TIME 

FROM OPS 
IGNITfON 
I MtN1SEC I 

O• 
O• 
Do 
D• 
O• 

.oo 

.oo 

.oo 

.oo 

.oo 

01 100 
n • 1 oo 
o 1 1 no 
n. 1 oo 
n. 1 oo 
01 100 
01 100 
0. 100 
O• tOD 
O• • 00 
O• • 00 
0' '00 
o• •oo 
0 I 100 
I'). .oo 
O• , on 
0. • 00 
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3S919A 
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3S919A 
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359,9A 
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359,911 
J59~9A 
3591911 
J5919A 
359 1 911 
J59,9A 
3591911 
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11! 1 1'9 
,81189 

?fl i I 89 
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18 1 t89 
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111 I #19 
18.i 1 A9 
18 1 1119 
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181 I fl9 
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2&i•89 
1 8JtA9 
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78 .1•119 
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78 t • A9 
1eJ.,99 
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78 1 . 89 
28 I• A9 
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781'89 
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111iI119 
78 1 ,99 
111 t • A9 

y • • 

ANGLE 
I Df"G I 

6Q106 

60• 06 
60 .• 06 
60 · 06 
60·06 

60•06 
60• Oh 
60 1 06 
60 ·06 
60 • 06 
60 ,1 0 6 
60·06 
AQ,Q6 

601 06 
60106 
60· 06 
60106 
60 1 06 
60 1 06 
60•06 
60 .t 06 
60106 
60 , 06 
AO 106 
60106 
60106 
60 .1 06 
60106 •o· o• 
60•06 
60• 06 
60106 
60 • 06 
6 0 • 06 
6 0 ,• 06 
60•06 
60 •06 
60 .1 06 
60 · 06 
60 1 06 
60106 
60106 
60 .• 06 
60106 
60 ,106 
60 , 06 
60 • 06 
60·06 
110106 
60 • 06 
60 ,• 06 
60 •06 
60•06 
6Q1 Q6 
6Q•Q6 
60• 06 
60·06 
60•06 
60 1 06 
60106 
110. 06 
60• 06 
60106 

60·06 
110 ,• 06 
60•06 
60106 
60·06 
60 ·06 
60 e 06 
60•06 
60 • 06 
60·06 
60106 
60 .• 0 6 
60·06 
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60 1 06 

6 0 • 06 
60106 
110. 06 
60•06 
60 .. 011 
6010 6 
60 · 06 
110 •06 

6 0 · 0 6 
6 0 ,• 06 
6 0106 
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LUNAR MODULE 

HORIZON ANO FOAi ANGLF"S 

RrFERFNCED TO LM eoov Z·AX I S 
rnRWARO 
HORIZON 

AN GLF 
C DEG I 

9 t •RA 
93. '+ 2 
9q, 96 
9bo51 
9A •09 
9 9 .1.q 

!111. 33 
I 03 • 0 I 
I nti• 75 
I 06 • c,5 
1 n0.'+ 1 
I In• 36 
I 1 2 •'+I 
11 •i. 5b 
I I 6 •A 3 

119 . 1'+ 
I 2 1 •A I 
1 2'1 • S'I 
I 27 •'IA 
I Jry, 61 
! 3 1h0 1 
I 37 • b5 
\'I I' S 7 
t '+S • 7R 
I SO• ,9 
1 SS• Q9 
I 6 (1 ti J.. 
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t 7 1 •f' O 
I 76 • b 't 

- 1 77."7 
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-57.]b 
•SJ• 96 
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58. 9 1 
62 • 0 I 
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87 • .17 
88.?9 
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98 . ~ 7 
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I 35 •I 2 
I 38, Al 
I '+2 • A2 

!'47 . 11 
tSto7n 
!Sb. S R 
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t 67. I 0 
I 7 2 • b6 

rLfr.HT O I R[(TOR ,ATTJT UoE JNofc .TOR 

ROLL 
ANGLr 
I DEG l 

J59,9A 
359. 91t 
359,9A 
35919A 
359. 9 ,q 
JS9o9A 
J59.9,q 
J59o9A 
JS9,9A 
J59 .,9A 
3 S 9,9,q 
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3S9.9A 
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J 5 9,9R 
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JS9 , 9A 
3!>9. 9,q 
359,9,q 
3S9,9A 
359.9,q 
359o9A 
359o9A 
3S9o 9A 
359 • 9A 
359.9,q 
359.9,q 
JS9.9A 
) 5 9. 911 
JS9 , 9A 
JS9,9A 
JS9,9R 
3S9,9A 
359,9A 
J59 1 9A 
J59'9A 
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3S9.9A 
3S9 0 9A 
359,9,q 
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3 &9o9A 
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;e i 1 R9 

?8 t • A9 
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18 1 18 9 
18 ·, 1ft9 
2A ·, • A9 
,8 ·, 1 R9 

1A I· 89 
78 J 1 A9 
18 .1 • R9 
18 J • A9 
18 p89 
?8 i. · 89 
1A I 189 
;e i • A9 
18 1 . 89 
;e i • R9 
1s 1 • e9 
181189 
1ei1e9 
78 1 • R9 
181 • R9 
1fll ). oA9 
'81 oft9 
18 t. ft9 
181I89 
18.t • 119 
28 1 . ,qq 

?811A9 
?8 JI 89 
?8 1 1 R9 

28J • R9 
.?8 1 1A9 
78 I• ,qq 
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?81 • R9 
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GROUND 
ELAP'5[0 

TIM[ 
f H, M, ! I 

IOA 'fl 'f1,QAO 
lOA 'fl 'f9t082 
10s 'fl s;1.oeo 
IOA 'fl 'i3108I 
IOR 'fl 53.579 

IOA 'fl ~31579 
IC'IB 'fl S§.5AI 
108 'fl S1tS79 
108 'fl St.SAO 
108 'f2 l10AI 

1 08 14 2 
1 OR 'f 2 

I 1081 
11079 

1.12 S10Ao 
'f2 1107' 
lf2 •1080 
'12 11I082 
lf2 13.080 

108 
I 08 
108 
108 
I OA 
108 1.12 1s1oe1 
108 lf2 171080 
1oe 'f2 1•1081 
IOA 1i2 211079 
108 '12 23~081 
108 '12 2s1079 
100 '12 211oe1 

108 
I OA 
108 
108 
I 08 
108 
IQ8 
108 
I 08 
I 08 
108 
I 08 
108 
108 
108 
IOR 
I 08 
IOR 
108 

'f2 271081 
'f2 2' 1079 
'f2 31.080 
'12 .'.u .oe2 
'1 2 3 5 1080 
•2 311 oA 2 

391080 
'f I, 081 
'f 3 1079 
'I S .001 
'f7 1079 
'f• .09 1 
51I079 

• 2 
•2 
•2 
•2 
•2 
•2 
•2 
'f 2 s:..090 
'f2 5~1082 
'f2 571080 
'12 591082 
'13 I 1080 
'+J 3. 081 

I 08 '13 
I 08 'f3 

t; I 080 
7. 081 
9 .01, 108 

IOR 
108 
lo• 

'"" I OB 
!OR 
108 
I 08 
to• 
I OR 
IOR 
I 08 
IOA 
I OR 
108 
108 
I 08 

•3 
•3 
•3 

II 1 OR I 
131079 

'f3 15 1081 
"'3 171079 
'f 3 I '•OBO 
'fJ 211082 
'13 23.080 
'f3 2S.OA2 
'fJ 21.aeo 
'fl 2'1081 
'13 '.\I 1 079 
'+ 3 33, oe 1 
'+3 JS1079 
'13 311081 
'IJ 39,Q79 
'fJ 'f I I 080 
'+J 'fJ , 082 

IOA 'f3 '+~1080 

108 '+3 '+7t082 
108 '+3 'f'10AO 
1ne 'fJ s1.08I 
IC18 'fJ 531080 
109 '+3 5 s .oe1 
toe "J s1.01• 
ICIA a+3 s•.1081 
I r)8 'flt I, 079 
I 09 'f"t 3 .• 081 

51079 
1,080 
910A2 

1 1 .080 

I !)A 'flt 
I 08 'flt 
1 ne 'flt 
I oe 'flt 
t ne 'fl4 131082 

. IOA '+.it l!iie080 
IOA 'f"t 171081 
IOA 'f"t J'.079 
t o.ci a+-. 2 1,oe1 
108 .... 231079 
I OA 'f'I li; 1081 
108 'flt 271079 
lf'.18 'f"t 2 •.080 
108 'l"t 3t ,OA2 
10A '+"t 331080 
108 '+'I 3 ~1 082 
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LUNAR MODULE 
THREE BODY RELATIONSHIPS 

LM REFERENCED 

T t Hf 
Flt0"4 OPS 
IGNITION 
CMINt5ECI 

"' a. 
O• 
O• 

"' 

.oo 
.oo 
.oo 
.oo 
.oo 

"' • 7.50 
01 •5150 
Cl• -3.so 
0 I • t .so 
n • - ·no 

ULLACiE 

C!H•LH• 
SUN 

ANGLE 
!DEG I 

32 •631 
32tS't0 
321't~O 

321359 
32 I 3 .,7 

321337 
32. 2'+6 
32•156 
32•0116 
llt998 

PnWEREn nE SCF.NT JNJT!ATtON (PDtl - DPS JGNITJON 

O• .no 
O• 2. 00 
o. c+ .no 
0 I 6 . oo 
a. A,nn 
o, 1 n. no 
0 1 12, DO 
01 I 'I .oo 
n 1 16. oo 
0 1 I A 100 
0. 2('1. 00 
n1 22.00 
Ot 2'1 . 00 
n1 26.oo 

3 1. 998 
l lt 9Q8 
lleAt7 
31 I 727 
llt6J7 
3115'17 
llelt57 
llt368 
31. 278 
3 It I A8 
311098 
31. 009 
301919 
JOe 8'.\0 

THROTTLE TO HAXJHUH THRUST 

O• 26.CIO 
01 2e.oo 
01 Jn.no 
O• 32100 
0 I 3'f I 00 
0 • 36.00 
01 J8100 
o. 'fn. oo 
o. 1u.oo 
n 1 1t1.1 .oo 
0. lt6. 00 
0 I '+8. 00 
O• s n~oo 
·o. s2.cm 
n• S't.00 
O• 56~00 
O• 58,0D 
o. 60.no 
le 2 . 00 
lt It .oo 
l I 6. 00 
1. 8 1 on 
I 1 10 1 00 
I 1 12 • 00 
It I It .oo 
1 • 1 6 .no 
I• 18 100 
I 1 20100 
I• 22100 
1t 2c+.oo 
It 26 100 
11 2e .no 
1 • Jo.no 
11 32.no 
I 1 3'+ 100 
I• 36~on 
I• 38, 00 
1 . 1.10.00 
I• '12 1 00 
Ii lt't100 
JI '+6 I 00 
11 'ta, no 
l. so. 00 
11 s2.oo 
I 1 5'f 1 00 
t• s&.oo 
11 58,. no 
I• 60. CID 
21 2.00 
2 I 'f. 00 
21 61nn 
2 1 8, CID 
2 • I 01 00 
2. 12 I 00 
2. 114 I 00 
2• 16.00 
2. 18.oo 
11 20.00 
21 22100 
2, 21t .no 
2 • 26100 
21 2R.oo 
2 • Jo,oo 
2• 32100 
2, l't .no 

l01AJO 
30 t 7'10 
301651 
301561 
Jo. 1+12 
301JA3 
JQ1293 
30 I 20'f 
30• I I It 
Jo.025 
2919J6 
2918'16 
29 t 757 
291668 
29 15 78 
29 I At89 
291'100 
29 . J 11 
291212 
291 I J2 
29•0'fJ 
28. 9~'1 
28t865 
281777 
2816A8 
281599 
28•51 0 
28 I "'2 
281333 
28. 2'f5 
28 1 I 56 
281068 
27t9AO 
271891 
271803 
27•715 
2716,7 
271539 
21. 'f!;2 
2713A'f 
271276 
271189 
27 1 l n I 
2710 I 'I 
26 I,,,, 
2618-tO 
2b•753 
2b•666 
26t579 
2bi'f92 
2be't06 
26.319 
261233 
26tl'f7 
26t061 
251975 
251889 
251803 
25 17 I 8 
251632 
25. 5'47 
25•'46 l 
2St376 
251291 
25t206 

c SH•L"• 
EARTH 
AN&LE 
!DEG I 

as. '17.1 
851369 
85°1267 
851165 
851139 

85 1 I 39 
851037 
B'f 1 9JS 
8'1,833 
A'I, 75 7 

9At,757 
8'f1bSS 
8 1f.553 
Bit• ltS 1 
8'+ I 3'f9 
A'I .. 2'17 
8'11 l '15 
8't .O'fl 
93. 91t I 
831839 
831737 
83.635 
83 ,533 
83 1 '+l1 

Al 1"fl1 
831329 
83.227 
83ol2S 
931023 
82 ~ 921 
82.818 
A2,7J6 
821613 
82. s 1 1 
821'108 
821306 
821203 
82, I 00 
81I997 
81I89'1 
81. 791 
811688 
81 •SSS 
81 I '182 
A I, 379 
81. 276 
81. 173 
811070 
eo.9&7 
801863 
eo.760 
8Q1657 
801553 
80,"fSO 
80. 3'17 
8012'fJ 
ea. 1 c+o 
801037 
791933 
7918JO 
791716 
791623 
791519 
79 1'f l 6 
791lll 
791209 
79 1 I Ob 
791002 
79,999 
781795 
781692 
781588 
78.'185 
78 I 38 l 
781278 
78. 17'1 
78 107 l 
771967 
77. 861t 
771761 
771657 
771 SS't 
771 "fSO 
77 I 3'17 
7712'f'I 
77 ·I '10 
771037 
761933 
761830 



GRt'JlltJO 
FLAPSFO 

TI MF: 
04.~hCj) 

I C1A "at 37 .QAO 

I t"IA ti '1 )9 •QA I 
I t"IR "l'f I.I 1 • Q79 

I IJA ''"I "'.'l. oA 1 
I OR tfq '+S. 079 
I np '1 tt '+7 .0A 1 
lr\ A 'Ill tf9,Q79 
1 ,,n "'I C. 1 .OA'l 
IOfl lllf S3,Q79 
I OR tfq 
1 013 q 'I 

I Oft '+'t 
1 nfl '+5 
I nA '+t; 
I ,,A '+S 
I nA '1t; 

5~.QAfl 

s 1 .oez 
591oen 

1 1 OB I 
310AO 
i; 1 OB I 
71 079 

I l)A q~ q I QA I 
I r'IA 'IC:, I 1 .Q7 9 
I nA uc; t J. Oft I 
I (IA I.It; I ~ I Q79 

trtA "S 111on o 
I f"IA 'IC, I 9 1 OA 2 
l nA 1.15 , 1 .ono 
I nA •p; ?3 ,Q82 

lnA '15 ;?1; , QAIJ 

l lJA "S :n.on 1 
l l"IA 'Ii; /'9 1 Q7q 
I ,,,, '15 .11 I Oft I 
tnA Iii; 31 1 079 
1'1 8 'Hi lS 1 0At 

I '""A- '11:, 17 I 079 
I riA 'IC, 19 ,QFI") 

\ nfl '45 'I 1 10A? 
l nq Iii; '13 1 QA1 
11"1 A 'IS "1C:, 1 QA2 
I ':IA '4C, tf7 1 (\lllJ 
l nP II<; 149,QAI 
I IJA 11 r; c, 1. oeo 
tr:iA 'IS c;1.oe1 
I (l P I.IS i;c; • Q79 
1 nc:i 11i; s1.on1 
I Q A 145 C:.9 ,Q79 
lnA 'IA I 1QA1 
lnA 'II, 3 1 079 

)nc:i ""' S,oJ\O 
I l'}A 11 ~ 7. r)'l?. 
\ f"IA '46 9 • OAO 

I (Ill 'II, I I 1 OA2 

1 nA "" I,. nAO 
I., q ".I, Iii 1 QA I 
\ ~ A "Iii 17,(179 
I nq <i ,i. I 9 1 QA I 
I MA 'lli 2 1 1 Q7 9 
I n11 •11. 7_:. ,QA I 
i ris ,,..,, 2s. 0 19 
IM A "b ?7 1 QAfJ 

l '1A 'lb ?9 1 QA? 

1 . .,11 "" _, 1 . oAn 
l l') A 4b ."l1 1 QA2 
1 n11 'If. 3c; 1 OAO 
1 '1A 'II. :\1, QA I 
I riA Ill, )9. oAn 
I nA "l,C, 14 I 1 1)8 I 

J l"IA ll#. '4 J 1 Q 7q 
l l"IA ll,1., 'l'i,Qlld 
1'1A '16 47,Q7q 
1nn 'lA 49,0RI 
J l"lq ll6 G I 107q 
Inµ "~ 'i31nRn 
1 rin 11,i. ~c;. nA 2 
I l) R 'lb ~7 I rJEl(l 

1 '1.11 4/., c;9, Oil 1 

I n.11 ll 7 1 . onn 
1 n.11 ll 7 '.\. 011. I 
lnA 47 S,1)7q 

I nQ <i 7 7 • O 'I I 
!n A 47 Q 1 Q79 
I .,A '.f? 1I1QFJ\ 
1 .,A ti 1 1:\ 1 Q7q 
I nA •t 7 1 c;, oAO 
l ".'A 47 17, 0112 
1 ,... n 41 1q 1 ni:in 
I '111 1.17 711 OA7. 
11) D 'I 7 ?. 3, QRIJ 
1 l"IA 'I 7 Z'i, Ofl 1 
IMA 47 77,Q7q 
l"P "7 29 1 nA I 
1 ,, Q 47 31. 01q 
I "1 A "1 1:\ 1 OA I 
I f"IR 117 1!; 1 Q79 
l f"'A 47 )7 1 QA0 
1 n11 47 39 1 n19 

1 nfl "1 i+ 1 .a Art 
1 ,,A 41 '4 .l .oa 2 
I ("Ill. ti 7 "5 I QA() 
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LUNAR MODULE 
THRfF. AO OY RELATIONSMJPS 

L H REfERENCEO 

TI HE 
FROM OPS 

Ir.NIT 1 ON 
I HIN•S£C) 

2 • .lb .r:io. 
2 • lA. '10 
2. 'to. no 
2. 14'. nn 
2. 'l'l .1)0 
2 • '16. no 
2 • 'If' Inn 
2. so ,t)Q 

2. s2.no 
2. s1.1. no 
2• S1t.nn 
21 sa.no 
2 • /in, rin 
3• 2.no 
3 I ll I (11"] 

3• c'i,tH) 

3• A.no 
3. 1 o. no 
3 • I 2. nn 
3 • I 'I. on 
3 • 16. no 
J. 18 1 nn 
JI 2t"J o l"JlJ 
3. 22. '10 
:i, 71l, no 
3 I 2/.,. (10 

3 1 2R. no 
.) t 3('1 1 ('H'J 

3, 32.00 
3. :'\'l. on 

CSM-L H .. 

SUN 
ANC:iLE 
I DEG I 

25. 1 22 

25·037 

2'l • 953 
2 ,., eba 

2'11 7A'I 
2'11700 
2 't.6 I 6 
211 • S:t2 
211. 'l'19 
2'1. 365 
211•2A2 
2'11 I 99 

2'1 •I 15 
2'11 033 
23195 0 
23. 8/, 7 
23•7A5 
23. 702 
23•610 
23•538 
23 1 'lSb 
23. 37'l 
z 3.2q3 
23. 21 1 
23. 130 
23 t0'19 
22t9b8 
22t8A7 
22t806 
22. 7 1 6 

l. A t i OJ NG Rt.OAR HT I Tl!Of" ANO VELOC ITY DAT A ACCFPTED 

3 • 36. no 
) I 3Qt110 

3. 140. no 
J • "12 • f)O 

l• tfl.l , rH) 
3 I 'f6 I l'JO 
) 1 14A ,(In 
3 I so, l)t"I 
3 t S2, IJO 
3. Gil .no 
J, c:;1; 1 nn 
1 • s.11. on 
3 • 60. nn 
'l 1 2 I no 
11. ll 1 no 

"" 6 .no 
"' A,no 
'+I 1 l"Jo (10 

'I I I 7. 00 
4 • I'+ . 00 
I.I. 16. 00 
i+. 1 A. no 
14. 20. 00 
"11 72.1'10 
'+I 71l 1 OIJ 
'I• 2b. Of) 

'l • 7R I no 
ll• lf').nn 
'4 t l'-. no 
i+. 314. no 
'It 36. r'IO 
'I• 3 A 1 "llJ 
'+• ll('l.".'10 
'l 1 "12 .nn 
"• 4i+ ,oo 
11. '46. no 
'I• '+A ,no 
1.11 c;n .no 
'1 t c;7 I l"ll"l 

tf • Sil, nn 
'+ • 56. nn 
lj I SA. f'l(l 
ll. 60. rio 
s. '. l"l(l 
s. ll. nn 
5 1 h ,nn 
c; 1 A• f" O 
i; 1 I o. nn 
st 11. no 
s. 1 ll. no 
s. lb I f)(I 
s. 1 i:i. no 
c; • 1n. oo 
c;. 22 I f"O 
s. 211. nn 
;1 16.nO 
Si 2P,nO 
St Jo.on 
51 37.00 
5 • J&t. no 
5, 36,no 
i;,. JR 1 n11 

5. "".no 
s • 11? .no 
5 1 I.Ill. on 

22. 6'16 
22.51.s 
22 1 'lAS 
22. '+06 
22•3]6 
22. 2&t6 
22. I b 7 
22tl'}A8 
22•nn9 
2 1 . 910 
2 1 I851 
21-772 
21. 6q'+ 
21. 616 
21. 5 .18 
2 JI '1.40 
2 lt3A 2 
2 11 305 
21. 2 ,, 

21 • I ftO 
2 1 . 07 3 
2Q,q96 
2019 19 
20 • R'l3 
20• 7.46 
20.6qO 

20. 61 'I 
20t538 
20• '41.3 
20 t.1A7 
20. 3 1 2 
20. 2 .17 
20. 1.4 2 
20 eOA 7 
2 0 •0 I 2 
t q. 9 38 

19 . 86'l 
19. 790 
19. 7, b 
19 I 6"t2 
19·5~9 

19 • 't9S 
19. i+;-2 
19. 3'19 
19 I 276 

l 9 I 2(l'l 
19 • 1' I 
I 9 • Qr;9 

181987 
18 1 9 I 5 
18 . 8'1'1 
18 . 772 
( 8I701 
18 •630 
t 8 ,5r;9 

18 t 'lA9 
I 8 1 '41 8 
18. J'l8 
18. 278 
18,2ne 
18. 1 39 
l8t070 
18 . an 1 
17•932 
I 7, 86'+ 

csM .. LM .. 

EARTH 
ANGLE 
COEG ) 

16.121 
760623 
76 ,SZ O 
76 1 'ft 7 

76e3f3 
76'1 2 1 0 
76, I 07 
76.003 
75. 900 
75. 797 
75 .693 
75.590 
75. 1487 
75. 38'1 
75.280 
75.177 
75 I 07'f 
7'+. 970 
7'f I 86 7 
7 1t. 76'f 
7'+. 66 l 
7'f ,557 
714 1 11514 
7'1, 35 I 
7'1. 2'+7 
7'1 tl 't'+ 
7"1t0'11 
73,937 
7 3 • 8J't 
7 3 I 

7 3 \ 

73.627 
13 .s2i+ 
7 3 I 'f20 
7 3 1 l l 7 
7 3 I 2 1 3 
7 3 1 I I 0 
731006 
72.903 
7 2. 7 99 
72 1 696 
72.592 
72. 'l88 
7 2. 385 
72.28 1 
7 2 ol 7 7 
72,073 
71. 969 
71I865 
711 7b I 
7 I, 65 7 
7 1 . 553 
71 . '+'19 
71 I 3'+'4 
7 I• 2'10 
71 o1 JS 
71. 031 

7Qe926 
10. 022 
70. 7 I 7 
70.612 
70.507 
70. '+02 
70.297 
70.192 
70 1086 
691981 
69 ,975 
691769 
69.663 
691557 
69 I 'tS I 
69 .J"IS 
691238 

69 I 132 
69.025 

68. 9 18 
68, 81 I 
68. 703 
681596 
68 I 'l88 
68~380 
68. 2 7 2 
68. 16'+ 
681056 
6 7. 9't7 
671838 
6 7 I 7 29 
6 71620 
6 7 I 510 
1. 7 ,1.J QO 
671290 
6 7 I 180 
671070 
66.959 
66 I 8'18 
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ELAl'S!o 
TIH [ 

UhM•9 1 

I OI! '47 'f7,0BI 

IO A 'f7 "' • 080 
11'1R lf7 S I 108 I 

1r.u1 "' s.i~o1• 
tne '47 ss1oe 1 

1ri 11 "' 571 01• 
tne "' 5•.00 1 
I OA &fA 1 .01• 
l nA 'fe ~.oeo 
108 'fA !§, Q82 
108 'fB 71080 
I MA 'fA •1 08 2 
10 8 '+A 11 , QAO 
IOA '+A I J~OA I 
IOA 'f8 15,01• 
108 '+A 171081 
ID B &fA t•107• 
to e "A 2 1 1oe1 
IO B 'f8 23107• 
108 &fA 25~080 
ID B lfA 271082 
I OA 'Ht 1t, oeo 
l l)A lfA 311082 
I OA c+i:i 331000 
108 'lA lS10AI 

IO R lfR 371080 
IOA '48 3q108 l 
I OA 'fA 'f l 107q 
t oe 'if8 '4:\.081 
1 oe 'lA i+~.019 
10 8 'f R '47,Q81 
108 '+8 .... 079 
I OI:! lfA S t .080 
10 8 'fB 5!,082 

to A "" ss. oeo 
lOR lfA 57.082 
to8 'lR s•.080 
I OR '49 
t 08 "'49 

I • 081 
31079 
s. o• t 
7107• 

I 08 'l9 
I OA '49 
t o• 
IOB 
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'f9 9 1oe 1 
'+' I I , 079 
,.., 13.0BO 

I OA 
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to• 
rnA 
1,,8 

'"" I OB 
108 
to o 
108 
toe 
too 

'f' 1 5108~ 
'49 11.oeo 
'49 19 1082 
'49 7 1 1 0 80 
'4 9 2.l.OA I 
'49 2S.079 

"' 2 7 1 081 
'f9 2•.079 
lf9 3 1 ,OA I 
'+9 ll.0?9 
qq JS1080 
'f9 371079 

lO A '+9 391080 
IO A '+9 lfl10A2 
I OR 'f9 'fl.ORO 
IOA 149 '451081 
I OA '49 'f1.108M 
tOA '+9 'fllll1081 
IOA '49 5 1 1079 
108 lf9 53100 1 
lf1R '19 ss101• 
IO A &fq S?,OAI 
l !:'I A '19 51111.079 
toA so 1 1oeo 
!(IA 5p 3 _,082 
t oA sn s1oeo 
lnA sn 71 0 82 
l f)A SO 11111080 
tnA s o 11 108 1 
I OA 50 13 107• 
100 so 1 ~.oe 1 

11'.IA So 171079 
108 !\(l 19,0A I 
108 so 2 1 . 01 • 
IOA So ?J.080 

I 08 Sn 2!ot 0 82 
IOA 50 27 1 080 
108 so 2•.082 
108 so 311080 
10 8 Sn 3l108l 
108 So lS.080 

toe so 371081 
1o e sn 3•.01• 
108 50 'fl108I 
108 so 'f3101• 

453 

LUNAR MOl>ULE 
THREE BODY RELATIONSHIPS 

LM REFERENCED 

TJM[ 
FROH DPS 
IGNITION 
IMIN•S [C I 

s, "'.no 
s. &f8 .oo 
5• so.oo 
5, 52.00 
5 • S'f .oo 
5, 56.00 
51 se.no 
s·1 6n.oo 
61 2.00 
6. .. • 00 
6• 6.no 
61 B,oo 
6 1 Jo. no 
61 12.00 
6 I I '4 . 00 
61 u.on 
61 18 ~ 00 
61 20100 
,,. 22.00 
6 1 2'f, OD 
61 26.00 
61 28100 
61 30100 
61 32.00 
6. 3&f. 00 

THROTTLE RE'ovER~ 

61 36100 
6• JA,00 
6. &fQ, 00 
61 '42,00 
61 ..... _.oo 
6 I '+6 . oo 
61 olfB _1 00 
61 so.co 

'' s2.no 
61 Si+,00 
6• 561no 
61 5e .• no 
61 6o ~ no 
71 2.00 
7 I ... oo 
7 I 6 . 00 
7 I 8 .oo 
7 1 Io, 00 
71 12.00 
7' I If .oo 
11 16,oo 
11 t e . on 
11 20.no 
71 22.00 
7 I 2'4 100 
71 26, nO 
71 2e.oo 
1 . Jo , oo 
71 32~00 
71 31ft00 
71 36,no 
11 lB .• oo 
11 lfo .• oo _ 
7 I '+2 .oo 
11 "" 1 no 
71 '16 •OD 
7 I 'f8' 00 
7 I so.co 
11 s2.oo 
7 • 5 'f 10 C\ 
7 1 S6.00 
11 se.oo 
71 6CI, 00 
8 I 2 .oo 
A I 'f. 00 
A I 6 100 
Et. 8. on 
A 1 1Q,00 
e 1 12. no 
At I If • 00 
A. 16 .no 
8 t l A 100 
At 20.0 0 
81 22~00 

HORl2MN v1 s 1B1LIT Y 

A 1 2'f 100 
81 26,00 
81 28.00 
A• Jo.no 
At 32 10 0 
A 1 3't .no 

l!lt l6.00 
81 38100 
A I &fO .oo 
8 I 'f2 100 

HIGH GATE 

CSH • LH • 
SUN 

ANGLf 
IOEGl 

17 e7ff5 
11 .12 1 
171660 
1715•2 
171625 
17 1 '458 
17 1 39 1 
17 I 325 
I 71 2S:.9 
17tl93 
17tl77 
17 t 062 
161997 
16••33 
16 I 81ri8 
16 180'+ 
1 6 I 7'f0 
161677 
16 I 6 1 'f 
1 61 SS I 
l6 1'tA9 
1 6 I '+27 
16 I 3116 
16 I 305 
16 I 21f&f 

16 I I A'l 
16tl23 
I 6•06"1 
16 I 00'+ 
1 5 1 •'45 
151886 
I 5 • 878 
15 1 770 
15 I 7 1 2 
1516§5 
IS15•B 
15 t51f2 
I 51 lfA6 
15 •'fl I 
151376 
l51322 
I 5 I 269 
1S 1 2 16 
l 5 I I #13 
l 5 '11 I 
151060 
I S• 0 I 0 
I '11 •60 
I &f I 9 11 
I'+ 1 963 
I If I 8 16 
1&f t 11~• 
l '+. 7 73 
l &f I 679 
l If I 6l5 
t If 15•2 
I 'f I 550 
1'fI5(19 
1 'f • lf70 
I If I '+31 
I'+ I 39'1 
1'f1 J.;A 
I If I 323 
I If• 289 
l If I 25 7 
l '4 I 2,7 
l'ltl • 7 
I'+ t I 70 

1 'f ti"" 
I'+ I l t 9 
1If I 097 
I'+ •076 
I '410!"; 7 
I 'f10&fO 
I &f • 0 26 
l &f 1 0 I 3 
I If I 00 2 
I 3 I 9q&f 
131qA8 

13 1• A5 
1 3 19A'f 
13 • •A6 
IJ1t•O 
13•998 
I'+ 1 ooe 

I "I 1012 
I '11038 
I 'I I 058 
I 'I 1 0A l 

C5H-LM• 
tAR TH 
ANllL E 
I DEG I 

.. ~7l7 
66.625 
66 .,s 1 If 
661'f02 
66128• 
66.t 77 
66106"1 
6S.•so 
6518J6 
65.1722 
651608 
6S1'f•l 
651378 
651263 
65 I I &f7 
651030 
6'1 I' I If 

'"'I''' 6'4. 679 
6'11562 
6"1. 'l&f3 
6'+ I 325 
6"1. 206 
6'+1086 
631966 

6318'46 
63 I 72'+ 
631602 
63. "17 9 
631356 
631 231 
63, I 06 
•2. 98 0 
621853 
62,726 
621597 
62 .1 '168 
62.338 
62.207 
621075 
6 I , 9'f2 
6 1 I809 
61. 67'1 
6 1 15l8 
6 1 I '+02 
' 1 I26'4 
6 l 1 1 25 
60.986 
60 .• 8&fS 
6 0 .703 
6 0 _.56 0 
6 0 .• 't 16 
60.270 
6 0 tl 23 
S91976 
59,877 
S91676 
59152'+ 5•. 37 t 
S'h 2 t7 
S9106 1 
S8 I 90'4 
58, 7'f5 
se.595 
5e 1 '123 
581260 
sa.o•s 
s1.•2s 
57.759 
5?. 581111 
5 7 • 'f I 7 
57.2'43 
S7.067 
S6188• 
56.70• 
561527 
56 I 3'12 
56. 156 
SS1968 

SS.777 
55158'1 
55.38• 
S5 .t' I 
5 1f . 991 
5"1 I 788 

5&f, 5A3 
5'41375 
5'+ 1 165 
53,,53 
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tttt • h I 
hlh. s 1 
88h. 91 
SlS •£I 
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1l'S•6 I 
1 8h • Ol 
51h•1 Z 
slr•zz 
1 I l • (l 
(LO• hZ 
l 16. hl 
8l',. sz 

llS• 9Z 
96Z

1
/.l 

bh0
1
8l 

z1:1t • az 
9bh'6Z 
Z61•0( 
698. 0£ 
blS •I£ 
c Lt• zt 
ooe•zc 
I I h • ££ 
tOD•ht 
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8hl. 9( 
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800 •I b 
8Zh •I h 
6£8 •I ti 
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9t9 • z" 
czo· £tt 
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Cli.'Ch 

tC I• hh 
h6h • .,., 

She• hh 
681'5" 
9ZS• S" 
858 •Sh 
£tt I' 9h 
COS• Y" 
ll9'9h 
9lP/.h 
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Bl!'/.h 

zzo. 9" 
I Ir• B" 
905•9tt 
9l9'8+7 
ZS I' 6h 
£Ztt'6+7 
l69'6h 
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s1z•os 
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hll'OS 
tt6•os 
ozz. 15 

C9". 15 
ZDt •I 5 
6£6'15 
t l I• ZS 
son• zs 
tc9' ZS 
ose•zs 
C80. cs 
hUC'CS 
zzs•cs 
6(£' cs 

1!)301 
.i1P,l'f 
H!tl'f 3 

-w1•HSJ 

l"h. 9h 
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9l t •I h 
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GROUND 
ELA~5ED 

TIM[ 
f H 'H'S) 

10'+ 27 3o.7J7 

IOlf 27 3Z.735 
lO'I 27 3'11737 
IOlf 27 361735 
IO'I 27 361879 

10'1 27 361879 
l014 2A 361878 
10'1 29 361877 
10'4 30 3618AO 
lOlf 31 361879 
10'1 32 361878 

10'1 33 361877 
IO'I 31f 3618AQ 
10'1 JS .161879 
ID'+ 36 361878 
IO'I 37 3618AQ 

IOlf 3A 361879 
IO'I 39 361878 
10'1 140 36.877 
IO'f 'II 3618AQ 
10'4 '12 361879 
10'4 'fl 36•878 

ID" "" 36,877 
:o" -.s :u.0a0 
In• 
10• 
10• 
10• 
10• 
10• 
Io• 
10• 
Io• 
In• 

'flt 111.879 
'17 )6.878 

•• •• sn 
SI 

361877 
3618AQ 
361879 
36t878 

52 36,877 
53 361879 
Sit 36,87A 
55 36.877 

10'4 56 3611H7 
IO'f ·57 3618711 
IO'f 58 361878 
I O'f 511 361877 

36t876 
361879 
361878 
3 6!877 

IOS 0 
1 as 1 
10s 2 
105 3 

105 14 3618A1] 
10s s 361&111 
105 6 361878 
105 7 36.877 
105 A 36.879 
ID5 9 36,87A 
IDS 10 36,877 
105 11 361877 
loS 12 36,8711 
ao5 1J 36,878 
105 '" 361877 
10s 15 361876 
1D5 16 361879 
105 t7 36187A 
105 IA 361A77 
105 19 361876 
105 20 361879 
IDS 21 36t87A 
105 22 361877 
105 23 361876 
105 2" 36.878 
105 25 361877 
IDS 26 361877 
105 27 36.876 
10s 2e 36.a7e 
10 s 29 36.011 
10s 30 361876 
IDS 31 361879 
105 32 361878 
IOS 33 361877 
10s 3'1 36.876 
IDS 35 361879 
105 3h 36.878 
105 37 361877 
105 JA 361876 
105 39 36187A 
105 'to 36.877 
10s 'II 36.A77 
105 '42 361Et76 
toS '13 36,878 
105 'l"I 36 1877 
loS 't5 361876 
105 lf6 361875 
105 lf6 lfA11f76 

ins 'tit 1te.-.16 
105 lf6 5011t7A 
ios lf6 52,21t3 

TI ME 
FROM D~! 

IGNtTtON 
1111 N •SEC I 

Oo 

Oo 
O• 
O• 
O• 

O• 
0• 
O• 
O• 
0• 

·o • 
n• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0• 

0• 
O• 
O• 
0• 
O• 
O• 
0• 
O• 
O• 
O• 
O• 
O• 
0• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0• 
O• 
O• 
o• 
0' 
O• 
O• 
0• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0• 
0• 
O• 
0• 
O• 
O• 
O• 
0• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

O• 
0• 
0• 

•00 
•00 
•00 
•00 
•00 

•00 
•00 
•00 
•00 
'r.io 
•no 
•00 
•00 
•00 
•00 
•00 
•00 
•00 
•nO 
•00 
•00 
•no 
•00 
•00 
•00 
•00 
•no 
•no 
•00 
•OO 
•00 
•00 
•00 
•no 
•00 
•00 
•00 
•00 
•00 
•00 
•00 
•00 
• 00 
•00 
•00 
•no 
•00 
•00 
•00 
•00 
•00 
•00 
•oo 
•oo 
•oo 
•00 
• 00 
•no 
•no 
•00 
•00 
•00 
•00 
•no 
•00 
•00 
•00 
•00 
•00 
•OO 
•rH:i 
•00 
•00 
•no 
•nO 
oOO 
onn 
oOO 
•00 
• 00 
•00 
•00 
•OO 
•00 
•00 
t!"l('I 

•00 
•00 
•00 

~55 

TABLE XVII.- LM PARAMETERS - UNDDCKING AND SEPARATION TO LM LANDING - Continued · 

(p) Aspect angles 

.ALPHA 
SUN 

I OEG I 

! S.l 1S8J 

I S.3 t 583 
!531S8J 
153 • SBJ 
153 • S83 

IS:\• 583 
!Sl•SAJ 
I 53 • S8't 
1531585 
1S3t5AS 
!531586 

!S31SA7 
t5Jt587 
isJ1588 
15315811 
t53•S89 
1531590 
1SJ1S9o 
153 • 59 I 
153•592 

:~~:~;~ 
I 53 • S91f 
I S3 • 59'1 

1531 595 
I S3 ,59& 
1s.l1596 
t53•597 
t 53•59A 
1531598 
{53,599 
ISJ•S'H 
153•600 
153. 601 
153 • 6D I 
! 53. 60?. 
t 53. 60.1 
!53•603 
153 I 60'1 
!S3•60S 
1531605 
1s31606 

15316 06 
153•607 
I 53 • ltOA 
153•608 
1 53. lt09 
1sJ.6n11 
)531610 
I SJ tit 11 
I SJ• 61 t 
l SJ. 61 2 
1 F.3 •611. 

153•6!3 
t 53. b t '+ 

I 53 • 6 I "I 
153• b 15 
153I61 s 
I SJ• 6 J 6 
I 53 t lt 1 7 
tS3t617 
I 53 • 61 A 
15.'.\t61R 

I SJ •619 
1531620 
! 53. 62,, 
153162 t 
1s31 1t2 1 
1531622 
153•62 2 
153•623 
I 53 • 621f 
J 53 • lt21.i 
t53•625 
t53t625 
'53. 62lt 
!531627 
1531627 
153•62A 
153 1b28 
1531629 
1s.i•629 
1531630 
I 53 1 li31 
t 53. 63 ! 
153 t lt3 J 

153·63! 
\ 53. 63 ! 
153 .63 t 

BF:T A 
~UN 

I OF.G 1 

92. 7110 •2. 7't0 
•2.100 
•2.1110 
92, 7'+0 

ALPHA 
EARTH 
I DEG I 

BETA 
EARTH 
fnEGI 

UNOO(KING AND SEPARATION 

••• 3'10 
99, 3'+0 
9913'10 
•9. Jlf l 
99,3•q 

•1.2'8 
671298 
,,1298 
621298 
621298 

CnAST TO cSH clRCULARl7ATION 

9 2t 7'40 
•2, 71f I 
•2.102 
92 17'13 •2. 71411 
9 2~ 71.i"I 
9 2. 7&+5 
9 2. 7'+6 
• 2• 7'-17 
•2.7'8 
92. 7119 
9 2 I 751') 
9217~0 
9 2, 7fi I 
•2.1s2 
•2.7,3 
9 2• ?Glf 
•211ss 
'2·755 

•2.1s1i 
•217G7 
92 • ?r;B 
'2. 7r;9 
111.160 
9 2 • 71tO 
92 • 71t I 
•21762 
92171>3 •2. 7lt'I 
'?.t 765 
'2. 7it5 
112. 71t6 
•2, 7lt 1 
•2 .11,8 
9 2 171t9 
•2.7b9 · 
97,??Q 
92 .177 1 
•2.112 
92.112 
•2.113 
92. 771f 
92.775 
9 2 177/t 
92,116 
921111 
92.118 
9 2 ,119 
9 2 .1?11 
9217AQ 
92, 7A I 
9217A2 
•21103 
92. 7'13 
92 .• 7Alf 
92,7A5 
9z,7A6 
92 1 ?Alt 
11 2 .1~1 
92 I 7f'8 
9? 17.R9 
921 7A9 
921790 
•2.1111 
9z,79z 
92.1113 
, 2,,,3 
, 2 1 ?9't 

92 _17•5 
•2.796 
92. 79lt 
92.197 
9 2. 79A 
9217911 
921Ano 
9? 1 l'OO 
9 2 • 80 I 
92.1'02 
•2.AoJ 
•2 1111".1'1 
9 2, An'I 

9?., Aolf 
•2, en" 
92,AQa+ 

99' J'I I 
99,353 
991365 
9913?9 
119,393 
991'108 
99. At2'1 
99, lfifO 
99t't58 
1111~1f75 
99 I lf9lf 

99,513 
991S33 
991553 
,, • 57't 

:•·s•s 
9. 617 

,9.639 
''h662 
99.68S 
99.708 
991731 
99e7SS 
991778 
99,002 
991826 
991850 
99,973 
99,997 
9'h920 
99. 9a+3 
991966 
119,989 

I no. 0 I I 
100•033 
I DO• o51f 
IOO!o?S 
1001095 
I 00 1 I IS 
I 001 t 3'4 
1no . 1 s2 
I 00 1 170 
IOOt187 
I 00 1 20lf 
I 00• 219 
I 00• 23'1 
1 oo• 2'le 
1001262 

I 00' 271.J 
100•286 
1001297 
1001307 
1 00 I 316 
I 00• 32'4 
1 00•332 
I Cln 1 339 
I OD• JlfS 
1001350 
100•355 
1001359 
1001362 
I 00 • 361f 
100•365 
100•366 
I 00• Jlt7 
1on1366 
100t366 
I 00• 36"1 
100 •362 
100•360 
1001357 
1no135J 
IOO•lSO 
1 00• Ja+S 
1 00• 3'1 I 
1001336 
I On• 331 
1001326 
t00t321 
100. 316 
I 00• 315 

621298 

•2 .JO I 
lt2 • JO'f It'. 307 
62. 3 l 0 
62. 312 
62.JIS 
62•318 
61'321 
6' I 321f 
621327 

1t2. 329 
b2t332 
6?·335 
671338 
62• J'tO 
'2. 3'13 
6,. 3'16 
62. 3'18 

62• 35 I 
62·353 

6'·356 
•2·JS8 6,. 361 
621363 
62•366 
•1°H8 
6,1370 
6?1373 
62•375 
621377 
b2•J79 
b' • 38 1 
lt2. 38'1 
b21J86 
6,.388 
62.J110 

lt2• Jllf2 
62. J91f 
lt21J95 
6,.3,7 
lt2. 399 
6 2• '+0 I 
62• '103 
62•'105 
6,t'IQ6 
61 • lfoB 6,. If 10 

62•lf12 
67 I &j 13 
6'•'115 
62• 111 7 

6'•'H8 
62. Cf20 
62· '+22 
62· '123 
62 11f25 
6; .142? 
6;. '428 
6;. lf30 
6,. '432 
62. a+J3 
62 •'!JS 
67. lf37 
621'138 
62 • ll'tO 
6?. '4'12 
62. 'l'l't 
6;. &1'15 
62 I '4'17 
62. 141f9 6'· 'IS 1 
6,. '453 
1t2. '455 
6' •'IS 7 
lt2 • 'IS'f 
621'flt1 
671 lf63 
61. '165 
62t't67 
671 lf67 

C~M C1RCULAR12'r1nN 

IQ013JS 
100.31 If 
I 00• 3 J If 

6211467 
6; • a+67 
6,. lf67 

ALPHA 
HOON 
I OEG I 

•000 
• 1 OS 
• 211 
• J 17 
• 32't 

• J2'f 
3• '49'4 
6. 6 71f 
9•862 

1 J •060 
!6• 266 
I 91 '482 
2 2. 106 
25•938 
29 1 I 79 
32. a+28 

35•68S 
38. llf't9 
lf2. 221 
'45• '199 
'f8 178't 
52•o7S 
SS•J72 
581673 

61•980 
itS•29o 
68•605 
71' llf22 
7S • 2lfJ 
78•565 
8Jt889 
85. 21 'I 
88•539 
If I• 86't 
9Sq88 
98•S11 

I 0 I• 832 
1as • 1 so 
1as11166 
11I1778 
115 I 086 
It 8 • 389 

121•688 
12'4'981 
1281268 
131. 5't8 
131f. 822 
1381089 
I If 1•3't8 
l 'tlf. 600 
1 lf7 • R'l't 
1511079 
I Slf. 306 

157•525 
160. 73'+ 
J63•93S 
16 71 127 
170•309 
173•a+B3 
l76•6'f7 
1791802 
t7710S2 
173 •If l 't 
1701786 
I 67 • lt66 
J 61f 1 5S6 
161•1tSJ 
1s8.3 59 
155 •272 

I S2 • 19't 
1At9q23 
I '+6 •o59 
I '43. 00 3 
139•952 
I lit •llf09 
133 •87 1 
1301839 
127•R12 
121f, 790 
121•77 3 
11e •759 
11 S • 750 
112. 7'1'+ 
I o9 1 7'10 
IOb•739 
I 06 •I S9 

106•159 
l06•oSllf 
105 •97 0 

RETA 
HOON 
I DEG I 

.j11a+1590 

•i2 D•DOO 
• 120•000 
·12 o•Ono 
- 1,0•000 

•!20• 000 
• 12o • Dno 
• 12o •Ono 
• t20•0 n O 
• !20•000 
•!20•0no 
•1201000 
- 119.999 
.. it 9 I 9•• 
.. i" J 9. 999 
• 119.911f9 
-11919q9 
.. , 19. 9q9 

· 11•·9q9 
- 1i9.999 

=! !i:i;; 
·11•·•q9 
-1191999 
- 1 j9,999 
•1 1919•9 
.. , ·;9.999 

· 119·9 •9 
· 11 9,999 
- 119 ·9•9 
· 1 "191999 

-1i'·'q9 
• 11•·999 
-1 ·l9. 999 
- 1 1 • ,999 
.. ·j,9.999 

• tJ_91999 
•11•·9qllf 
- 119.9•8 
-1191998 
- 119,998 
-119.998 

.. , 19·••8 

-u'·"9 
• 119·9•8 
•i1919tB 
• 1.i9. 998 
- 1111·9•8 
·119·9·7 
-1 1•1997 
-! 191997 
.. ii 9 ,997 
-1191997 
.. , j 9. 9116 
· .1J.'.996 
• 11•.99lt 
· 119,995 
- .1191991f 
·119,9t3 
•l "19,9R9 
·f t9,B77 

59199 6 
ltO• OOI 
hO•Dn2 
liO•Ori3 
60 •Onlf 
itO• Onlf 
ltQ•OnS 
60•005 
AO• On6 
ltO•Dn6 
bO•On6 
60•0n7 
60•0n7 
AO•Dn8 
60•0n8 
hO•On9 
bO•Onllf 
AQ•OIO 
1>0•010 
60•DIO 
AO• 0 I I 
ltO•O l 1 
60• 012 
ltO•Dt 3 
AO•D 13 

60•0!3 
60•0 t 3 
lt0•013 

ALPl-IA 
Cl MU I 
E.&ATM 
IDEGI 

21. 323 
21. 32't 
21I32'1 
2 t. 32't 
2 t •l2S 

2toJ2S 
2 i. 337 
zi,3so 
21. 363 
210379 
2j,3•3 
21 I ~09 
2 I. '126 
21 ~ 'l't3 
21. '16 t 
21ta+80 
2 t ~ ij99 
21. 5 J 9 
2 i • sa+o 
2 j •56 I 
211582 
21 •ltOa+ 

2 i I 626 
21. ltlf9 

2 i ~ "'7 2 
21. 695 

2 i • 719 
21.' 1•2 
2 J • "166 
2 p 79Q 

2 I• RI 'I 
21 •838 
21 tA62 
2 I . • R8S 2' ~ 9Q9 
2!•932 
2 'j. 955 
21 ,977 
2 2. 000 
22•022 

F·o•3 
2 .a6a+ 

22•08'1 
22°1 o• 
21~i21 
21e1lf1 
27·160 
22'177 
2'. t 93 
22•209 
22. 221f 
22•,38 
22.,s1 

22 • ,, .. 
22•276 
2 2. 28 7 
22.,91 
22~3 07 
22•ll5 
21•323 
22•330 
22•336 
22. 3'12 
22. Jlflt 
22•350 
221353 
21•356 
22•35R 
271359 

22•3511 
22•359 
22•358 
22•357 
22•355 
22,353 
22·350 
22. 3'17 
22. Jlf'I 

22 • J'lo 
22·336 
21. :ll 1 
22•327 
22•322 
21•317 
22. 3 11 
22'310 

22. 31 n 
22•llO 
22•310 

~ITA 
c IHY I 
£A"TM 
C 0£G I 

•• 097 

•·097 
.,. Q97 

61Q97 
•·0•7 

610117 

•.•I n2 
• .•I (16 
•· 110 
·~ I I 3 

'• Ii 7 
... 110 
•·1'3 
•~11s 
'',,a 
6~ 130 
... 1:\2 
• ~ I.'\ 3 
6.' I 3S 
6•1J6 
•• l 37 
• .• 138 
•• 139 
• ~ 1:1 • 
6• 1J9 •.·I 'ID 
6,. '40 

• .• 139 
.,,39 
., 1 39 
•• 138 
6 .. l .l8 
• .• 137 
., 136 
6,·1:u 
•.•I JS 
• 'I .la+ 
., ,33 
6 .• 13~ 
•• I >1 
• "31 
' _•I-" I 
., 130 
._.130 
., 1 ?• 
6 ti 19 
.~,;9 
6 .. 119 
• .• I 'J'I 

'. 129 
6 ~ 1,9 

• .1 I lo 

·~ 1 ."'q 
• ... :12 
''Pl 
•.•I :l'I 
6, I .lit 
... 13 7 
6 .• , _, 9 
6. 1141 
• ~ I" a+ 
• ~ 1 'lit •,I a+9 
••152 
•~I ~S 
••I ~9 
• ~ • ,. 2 
••I ~6 
• .· 170 
••I 75 
... 179 
• .•I A'I 
6, 11'9 
6_. 19'1 
6,199 
6,2ns 

'' 2 j I 
• .• 217 
., 2'13 
,,229 

••2JS 
• , 2'12 
• .• 2a+8 
•• zss 

·~21o2 
6 • 21o3 

• .21.3 
6 .• 2"" 
•• 2/t'I 



.. 
.. 

• 

lt"S• t 
6lS' 9 
9C:5•9 
his•, 
It s•t 
6is'• 
er s •• 
9is•t 
tr is .. , 
c i. s•t 
z~s•t 
I IS •t 
I i S • t 
01519 
015•9 
a·( S' 9 
a rs• 9 
D!S't 

I:~:; 
zf•pf 
zfs•t 
( ( s •. , 
hi 13•' 
sis•t 
9~S•f 
l 11.i.' 
sCS•f 
ois•t 
1 ls•' 
Zls•t 
czs•t 
hlS'f 
sls "• 
9t s't 
tts•• 
els"' 
9l5 .. , 

6~5 .. , 
6lS if 
6lS•f 
0(519 

6c:s• t 
6lS•t 
,ls•t 
els•t 
tit•• 
''s~t 
Sl! 't 
czs• t 
zls•; 
Ols"t 
l Is• f 
SI s •t 
z is'•• 
6tJS•f 
9U5i9 
ZLll_;t19 
66h .. , 

Soft" f 
, . ., .. , 'ftftt•'t 

I tllt i9 
tltr'• 
IZh't 
9.fh .-, 
,.,.,., SSh'f 
6h1t•t 
Cfttr • f 
t Ctr" t 
Ot."h •t 
.,,., . ' t 1 h.' 
0 ·, ..... 
co .. .-, 
9bl''f 
6dC•f 
l ti(., 
ht[.' 
, ,.(' ., 0'1(' ., 

ZS(' •t 
Strt •t 
l t:(' .. . 
0\.(' ... , 

ll(' .. , 

SI(' •t 
LU(' •t 
OU(•f 
Z6Z1t 
SllZ •t 
BLZ'f 
itz•t 
ti'fZ • t 

''lGI 
HiHfl 
I nH II 
v n• 

91i£ •CZ 
cst•tZ 
ottC •Cl 
hht•CZ 
t1Ct •CZ 
I CC• CZ 
hZ£•CZ 

YI C •CZ 
tOC•CZ 
t6l•CZ 
9el•CZ 
Stl•CZ 
Z9l•CZ 
6hl•CZ 
Stl•tZ 
I Zl •CZ 
!iOZ •CZ 
68 1 •CZ 

w:a L£ I• CZ 
9 11. ( z 
1160• £l 
etO •CZ 
851.J•tz 
9£LI •CZ 

5 I 0• CZ 
C66•Zl 
Ot6•lZ 

9tt6 • l Z 
ttlo • l Z 
106 • lZ 
9£8•lZ 
ttS119 t:Z 
oce•t:z 
90 B • l Z 
l9L•ll 
65t•ll 
S£t•ll 
11 t • ll 
e9Y•ll 
591,.zz 
ltt•Pll 
OZ'i' • lZ 
1::165 • ll 
9tS•ll 
SSS •lz 
tt£S• lz 
tt 1 s• tz 
tt61t • ll 

sttt • lz 
LStt • ll 
6Ctt • ZZ 
lltt • ll 
90tt • ll 
06£•lZ 

•l£t•ll 
l9£•ll 
8tt£ • ZZ 
9(£•lZ 
ttl( • ll 
CI£• ll 
£0C•lZ 
tt6l • ll 
sez•zz 
tJLl • ll 
ltl•ll 
s9t•iz 
6Sl•ll 
ssZ • Z Z 
1 Sl • tz 
tJttt • ll 
Sttl • lZ 
Cttl • ZZ 
l ttl • ll 
Ztrl: •ll 
lht•ll 
lttl•ll 
••l•ll 
Shl•ZZ 

tJtti • zz 
Dsl•ll 
csz•zz 
LSl•ll 
19i • lZ 
s9Z•Zz 
69l•il 
tttl • ll 
6£l•ll 
ttel • ll 
6el•lZ 

"•'•ll 
66Z•ZZ 
soc•zz 
O IC• ll 

t 930 I 
HJ.tty] 

c nw I J 
YHd1Y 

096'61i 
9(6•6S 

L6e•65 
18£.6'i 
Bil£• YS 
£6~P611• 
h tte • 6 11 .. 
I •e • 6 I 1-

tt 16 • 6 I I -
el 6 • o I i. 

er o • 611-

""'. 6 1 1-
0'.:J6. 6 1 1 .. 
hS6 • o I 1 .. 

l 1!16. 6 i 1-
0"16. 61 I -
Z96 • 6 I 1-
h'1'6 • 6 I 1 .. 

9V6 • 61 I"' 
996°611-
6Y6 • 6 ( 1-
l t6• 6 II• 
l £6. 61 1 .. 

( l6. 6 i 1 .. 

hL6 • 61 i • 
SL6 • 61 t .. 

9l6 • 6 I 1-
l l6 • 6 l I'" 
et6•611• 
6£6. 61 1 .. 
Ott6•611-
I t:16 • 6 I I· 
I 86. 6 ( 1-
Zi16 • b I j;.,, 
(W6"61 l­
hi6• 6 ii­
Sw6•6I1-
986'6'1-
lt16"6"-

886"6"-
61,}6"6"­
Ob6 • 6 I 1-

1 b6 •b I I• 
Zb6"61 l• 
(66. 6 i \ .. 
Sb6"611-
£66"bl l-

9b6"611-
IUQ•Otl­
(UQ•Oll• 

9UQ•Ol l­

OlO•Ol I• 
hlO•Olf• 
Ot'O•Ull• 

9lO•Ull• 
OtiO•Oll• 

e~O•Ull­

£60•0ll• 
qi •Ul I• 
ZlO•lt.~· 
£It(. 0'1' 
a., I• Oy 
90 I" Qy 
(90•UY 
6 "10 •09 
6'.:10 •UV 

(50. O'f 
tttO • 0'1' 
enc• av 
OtiO•Uy 
l t:O •Oy 
SLO•Uy 
££0 •UY 
I \0 •Ov 
Ot;O •Ov 

8t'O •DY 
tt'D •av 
9l0. Qy 

sto•ov 
ttt'O • Ov 
tt'D •av 
llO •O't' 
IZO•Ov 
OZO •Ov 

61 a •Ov 
e 1 o• av 
e 1 a• ov 
tlO•Ov 
91o•ov 
91 a• av 
s 1 o •av 
t,lp •OV 

. h IQ•O't' 

c 1 a •av 
£10•0y 

•glOJ 
NOOH 
'j J.38 

el'Z • £ 9 I 
S.,£ •Ot 1 
I ttr •Ct 1 
909•9LI 
6hL•oll 
860 •LL t 
9£6•£Lt 
S9£•0£1 
Se5•t91 
S6£ • hY I 
l£ltl9I 
686•L51 
C tl • ttS 1 
ens• t 1.i 1 
SIC• Sh I 
ttO•stil 
cze ti tr 1 
1J9S•9LI 

i~~:~~I 
6hl • eZ I 
(9tr. sz 1 
Z t I• Zl I 
hl l:f • e I I 
l l S •SI I 
S9l•lll 

l"S6•S01 
B('Y •SO I 
ozt•ZOI 

666•86 
9l 9 •S6 
Z5E•l6 
tzO • 6tl 
I Ol • Stl 
9£ (. z ti 
11]0• bl 
9ll•Sl 
LDtr • l L 

ee0•6Y 
ZLl•S9 
09h • Z9 
Zs I• 6S 

6htl. S5 
I c;5 •ZS 
esZ•6t. 
1 lb• Sh 
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1oe lft 3J,079 
10 8 'fl 3S•081 
IOB 'fl 371079 
10 8 'fl 39tQ8 1 
108 'fl lf11Q79 
10s 'fl '13.ol!o 
10 8 'fl 'fS1QA2 

TIM[ 
FROM D'S 
IGNITION 
IM 1 N •SEC ) 

0. •00 

0 • • f'IO 
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t 53 • 69 I 
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I 53 I 69'f 
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is3169 S 
1531696 
1531696 
15 31697 
1531697 
!53169A 
isJ1699 
1SJ•699 
15Jt700 
1531700 
I 53 1 70 I 
1531702 
153.70 2 
15J.102 
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1SJ1703 
I S31 70lf 
J53•705 
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1531706 
t 53•706 
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1S31708 
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i 53 I 711 
t 5J 1 712 
i 53 1 712 
i 53. 71.l 
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t 53 • 7 1 'f 
1 S3. 715 
t 53 • 716 
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153 I 717 
I S3. 7 18 
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15l•726 
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3s,eo1 
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35. 791f 
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35 1792 
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351788 
351788 
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92,882 
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92,8A6 
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92. 889 
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92eA9J 
92~891 
921892 
92,A9l 
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92,A95 
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921A98 
921A99 
921A99 
92,•oo 
92,901 
•21901 
92, •o3 
•2 I •olf 
9 2• 9o'f 
•219riS 
92.•06 
92,9n7 
92e9nA 
9 2 ,tn• 
9 2 ,9n9 
9219 10 
92, 9 t I 
92,912 
•2. 91 l 
' 2. 9 ! '1 

92. 91 If 
92,9 15 
92,916 
92. • 1 7 
92,9!A 
9 2. 9 t 9 · 
92,9'0 
92.920 
9z ,921 
92.,,2 
9219:D 
92 .. 921f 
92,925 
92,9,6 
921927 
92,9'7 
92,928 
92~9'9 
•21930 
9219i1 
92,932 
921932 

J 55~ 71f2 
I SS, 71f I 
1 ss. ?If 1 
! SS17'f0 
I 55. 71f0 
1ss,7~9 

1 S5,7~9 
155,7)8 
1S517 .'\8 
1SS17J7 
1ss.111 
I 515 • 7 37 
155173b 
J5S,716 
1s5,735 
I 55 • 7 315 
I 55.1 7 J'f 
t 55 I 7 31f 
1ss.7 31f 
tSS,733 
155.733 

I 55. 7 3 3 
15 s.1iJ 
1ss.133 
15S t733 
1ss.133 
155 1733 
1551733 
1ss.133 

457 

LUNAR MODULE 
ASPECT ANGLES 

AL .. HA 
[ARTH 
I DEG I 

I 0 I, l'fS 
I 0 I • 3'f7 
I 0 I • 3Cf9 
I 0 I I 3'49 
I 0 I e 3'49 
I 0 I, 3149 
I 0 I• 3'47 
1 0 I1 J'f6 
I 0 I 1 3'f'f 
10I•3'11 
I 011 JJ8 
I 01•33'f 
101'330 
J 0 I• 326 
I 0 I I 321 
I 0 I I 317 
I 0 I 1312 
1 0 I I l06 
I 01~30 I 
I01t296 
IOt-290 
1 01~2•0 
I 0 I 1 28'4 
IO l 1 279 
I 0 I• 27 3 
101 •268 
IO I 1 263 
10I•258 
10I1 253 
I 0 I• 2'f8 
I 0 I• 2'f'f 
I 01I2'10 
I 0 I • 2l6 
I 0 I I 233 
10 I I 230 
I 0 I 1 227 
I 0 I 1 225 
I 0 I I 22'f 
101' 223 
101•223 
I 01 • 223 
I 0 I 1 22'f 
1011226 
I 0 I I 228 
I 0 I 1 231 
101•235 
1011239 
I 01, 2'f'f 

I 01•250 
10I1 257 
I 0 I 1 265 
I 0 I 1 27 3 
I 0 I • 282 
I 0 I • 292 
I 0 I • 303 
I 0 I 1 J l 5 
10 I, 327 
I 0 I e J'tQ 
101 e JS't 
10 .. 369 
I01'38'f 
I 0 I • 'fOO 
I 0 I• 'fOJ 

P-63 

99,399 
891382 
A9 1 361f 
89. 3'f6 
eq,321 
eq,301 
89.287 
891267 
89. 2'f5 
89. 22'f 
••.202 
89 el 79 
89 •I 56 
8 9 • t ll 
89 el I 0 
8 9. o8 7 
891063 
89 1039 
A9 1 n I 6 
FIA, 992 
88.980 

AVERAGE G 

AA1980 
88.979 
881979 
881978 
881977 
881976 
881976 
88.97S 

erTA 
EARTH 
IDEGI 

u.692 
6~. 69'f 
6;.696 
•2 · •• ., 
.,~699 
•1.101 
•2.102 
6'·70'f 
•2•706 
6;.108 
67.709 
.,, 711 
621713 
•1·715 
67 • 7 J 7 6,. 719 
67. 72 1 
6,.123 
62•725 
62172 7 
•1°?2• 
67e729 
6? • 7J I 
•1·73) 
62.735 
62·738 
62. 1•fo 
•1I7'f2 
62. 7'45 
611 ?'f7 
61e7SO 
611?!t2 
671755 
,,11s1 
6;.160 
621762 
.,.765 
62e768 
6,.110 
61t77l 
61e776 
611779 
61. 781 
6;.. 78'f 
611787 
61. 790 
,,,793 
6,1796 
67.799 
621802 
62 1 AoS 
61.eo8 
,, • 81 t 
b2. 8 I 'f 
621817 
62.A20 
621823 
6,.826 
•2·829 
•1.-A32 
,,_.e3s 
•?·838 
6,,e3e 

177•253 
J 77. 25 1 
111. 2'f8 
177 • 2't5 
177 e 2'13 
177· 2•0 
177 •2l7 
17 71235 
177 • 232 
17 1•230 
177·227 
111.22s 
1771222 
111. 220 
177. 2 17 
11! •2 1 S 
177 . 21) 
I 77 • 211 
177 • 208 
177120• 
17 7•205 

177 12 05 
1771205 
11?.2os 
177•205 
177•205 
177•205 
177•205 
177•205 

ALPHA 
MOON 
JD EGI 

16'+. t 19 
I b I 1 o l 9 
157•927 
15'f1 8'43 
I 5 I • 767 
J '18. 698 
J 'fS • 637 
I 'f2tS82 
1 J9 •Slit 
l J6I1.j92 
133 • 'iS6 
I lO • 'f26 
1271 'fOO 
I 2'f I 380 
121 • J6'f 
11 8 • JS2 
11 SI l'flf 
112•J39 
109•336 
1061336 
10 3•338 
1031338 
I 00• 3'f2 
97. 31f6 
9't. 352 
9Jtl57 
881362 
851366 
82•370 
79. 37 1 
76. 3 71 
731368 
7Q•l•2 
67•JSJ 
6'f • 3'f 1 
61 I 32'f 
581303 
551277 
52 • 2'tS 
'f9 I 208 
'46 I 16S 
lf3. 11 6 
'fO •060 
361997 
33•927 
30• 81f9 
271 761f 
21f~670 

211S68 
J 8 I 'f58 
1 s. 339 
12. 2 12 
9107S 
51930 
21775 

.390 
3 • 562 
6. 7'flf 
9,935 

t 3. 13 5 
t 6 • 31f5 
19 1563 
201056 

I 't9. 129 
1 lfS1 901 
1'f 2.665 
139. '120 
1 361167 
1 32•907 
1291639 
1 26. J6'f 
123•082 
11•.79'f 
1 U•SOO 
11 l•200 
1091995 
106•586 
1031273 

991957 
961637 
93 • 315 
891991 
861666 
AS• Q2 3 

8S I oz 3 
B'I 1 912 
8'f I 8 0 2 
8Cf • 69 t 
8'4 •580 
8'f I 'f69 
B'f • l58 
S't • 2'17 

BE"TA 
MOON 
IDEGl 

591973 
591982 
59 I 9118 
59,993 
591998 
liO•OOI 
60•0o't 
60•0n7 
6Q•On9 
loO .• Oi 1 
•n • o iJ 
60 • O I S 
6010 16 
AQ•Ot 8 
60•0 t 9 
6010 2 1 
I.Qt 0~2 
"O. 02'f 
~0•0'5 
60. 076 
liO•O'B 
loO• 028 
AO•Oi9 
60•030 
li0•0-12 
lriO • 033 
lri0•03'f 
60•036 
lriO•O.'.\ 7 
liO•OJ9 
liO • O'fQ 
liQ. Qlf2 
60 I 0'13 
6Q•Olf5 
liQ•O't7 
6Q1Q'f9 

"O •OS 1 
6D•D~J 
1ioo .ass 
•o•O~B 
"D 1 Clo I 
60 • Olo'f 
6Q· 0 ~7 
60•071 
"0•076 
60 .oe 1 
60 •QA? 
60~095 

•D o1 DS 
#.Del 18 
#.0• I .'\6 
60dli3 
liO• 209 
"O•lnJ 

_6 Qe6n9 
•I Zif• QS'I 

-1,0•'*11 
• 1 20 1 200 
- 110•123 
· 1 2o•o8Cf 
-: "120•0!9 
-12 0 •0'13 
• 1 2(11 O'tO 

•OS9 
1053 
• O'f7 
•Olfl 
•0,9 
•Ol5 
•032 
• Qf9 
•026 
102'f 
•DU 
• 0 t 9 

•O t 7 
.o 15 
• 0 13 
•01 1 
•On9 
•On7 
•On5 
•On'f 
•OOl 

•003 
•003 
•00) 
1002 
•On2 
• On2 
·0~2 
•002 

ALPHA 
11HU I 
EARTH 
1 DE G I 

23.359 

2JoHI 
23136l 
23 • l6'f 
23•36't 
2 3 • 36'4 
23,363 
23•3•1 
23•35• 
23•357 
2l • 35'1 
231350 
23131f7 
23•3'tJ 
231338 
2 l . 3l'I 
23•l29 
23•l2'f 
23•319 
2l • 31 'f 
23•309 
23•309 
23.1303 
23•29A 
23•193 
231,88 
23.,83 
23•278 
231,?l 
23•769 
2:t. 765 
23. 26 1 
23•758 
23•755 
231252 
2 .lt 2so 
23. 7'18 
23 • , .. , 
23. ~ .. , 

23•1'*7 
2 3. , .. , 

23 • 2'f9 
23 I 251 
23•253 
2 l. 75 7 

231261 
231765 
2J I 271 
23. '171 
23. ;>8't 
2:'.h292 
23. :to 1 
23 I 3 1 0 
231320 

23•331 
23 13'f3 
23•356 
2l•J69 
23 I J81f 
2l•39• 
23 I 'fl 'f 
23 I 'fJ I 
23 • '133 

2l. '133 
2l•'f5Q 
2311f68 
23. '187 
23•506 
23•526 
23 • 5'f6 
23•567 
231588 
2l I 6 I 0 
231632 
2J•655 
2l•678 
2l•70l 
2 3. 7 25 
23 I 7Cf8 
231772 
231796 
23•8 19 
23 I 8'f3 
23•855 

23•855 
23·856 
231857 
231857 
2.'.t-8S8 
2l18S9 
23•86Q 
231A60 

RETA 
I IMU1 
!ART1-4 
I DEG 1 

'~ 5:-5 
6, S:-9 

'. 5'12 
... 5'46 
... sso 
6•5SS 
616~9 
6 .1Slo'I 
,,5~9 
,, !;7tt 

•.• 579 
6.1 Sll5 
615•1 
6., St6 
,,602 
•·•o9 

·~ 'i 5 • .• 671 
', 678 
6.• 6~5 
6 _.6'1 1 
,, 6'11 
,, 6'18 'I 6!>5 
'161>2 
,,,70 ,,,,, 
•• 61llf 
•·•91 

' ·' 6•9 
'. 7(16 

'·' 7 I 3 
•• 7 lo 
'•718 
', 7 35 
•• 1 .. 2 

·~ 7'19 
• .• 7~6 •.I 7~3 
6.1770 
,,·111 
6,7A3 

'·"o ... 796 
618[12 
.~808 
... 8 J 't 

'~ • 10 
••• ,5 
.... ~ 1 

'. 8;t6 ,,a .. 1 
,,8~5 

•.· 8SD 
6, 8Slf •.I 8~8 
• ,8,c.2 
6.8~5 
6,8~8 

6.• 87 I 

'. 87'f 
61876 
61877 

'' a71 
,,879 

• .• 8ft I 
6•8AJ 
' .. 8111 If 
•.• 8AS 
6,8A6 
', 8111? 
6.t8A8 
6.18A8 
•• 8P.8 
6!" 8A8 
,, 81118 
6.18A 7 
6 _. 8A 7 
6,8A6 
6, BA S 
6 ~ 8A&i 
6 _. 8A3 
6 _. 8A2 
618A 1 

6,8A I 
... 8111 'I 8ft I 
6.1 BA l 
6_. 8A I 
6 ,• 8111 I 
6.t 8A I 
618A1 



• 

8l8 • t 
ele-•t 
ete•t 
ele •• 
BLB'f 
BLB•t 
si.e•t 
ele•t 
ele•t 
ele•t 
eie•t 
SL&•t 
9L89t 
6LB•t 

6ie•t 
6i.e•t 
6is•• 
6LS•t 
6Le•t 
6LS•t 
6£8•• 
6i.8 .. , 
6LS•t 
6L8 •9 
6L89t 
6L8't 
6i.8. 9 
6L8 • 9 
6£8 .. , 
6£8 .. , 
6L8•t 
6l8 .. , 

6L8 't 
6le•t. 
6.i.e •t 
6i.8.' 
6lS•t 
6£8•t 
6L&•t 
6i.e•~ 
6i.8 ... 

6L8 oi' 6LS•t 
6£8 ... 

6ie•• 
6Le•t 
6i.8 .. , 

6Le•t 
Ot1e•t 
OtlB" t 
Ot18 et 
Ot18 •'t 
Ot1e't 
Otl'e•t 
Ot18 •t 
01:19 •• 
owe•t 
Ot19 •t 
Ot18 .:9 
Ose •• 
01:19•9 
Ot19•9 
Ot19 •t 
Otte• t 
Otte• 9 

Otte• 9 
Otte•t 
Otte•t 
01:19 .-, 

Ot1e•t 
Otte't 
Otte •t 
Ot1e•t 
Ot1e•t 
I 1:18 •t 
I tts•t 
I t19•9 
I t18 •t 
I t18 •t 

I t19 • 9 

I t18 i9 
I t18 •t 
I tlB .:9 
I 1:19 • 9 

I t18 • t 
I t18' 9 
I t18 • 9 
I t18 't 
hre't 

•ua• l'f,ltiVJ 
<n1<P 
UJS 

CZ6•CZ 
CZ 6 • E'l 
lZ6•CZ 
1 Z6• Cl 
IZ6•tz 
0Z6•CZ 
616. cz 
616•CZ 
it 16. cz 
L 1 6 • \:l 
Ll6•(l 
9 I 6 •Cl 

S16•tz 
Sl6•CZ 
td6•CZ 
( 16. cl 
Z 16 •CZ 
z 16. cz 

116• cl 
0 16• c z 
016. \:l 
606•CZ 
Y06•CZ 
806•\:Z 
£06 •CZ 
906•CZ 
SOb•CZ 
S06•CZ 
h06•tZ 

co6•cz 
C06•Cl 
Z06•CZ 
l06•CZ 
006 •CZ 
006•CZ 
668•\:Z 
868•CZ 
L6tl •CZ 
L6tl'(l 
961:1• cz 
S68•CZ 
S6t1•CZ 
ft68 •CZ 
C6tl'CZ 

Z6&•CZ 
Z 6tl •CZ 
16tt'CZ 

06tl'CZ 
68if'(l 
6ee•cz 

eea•cz 
l88'CZ 
tee•cz 
981P£l 
see•rz 
hee•cz 
£'t1e •CZ 
Zetpt:Z 

zee •i;i 
tee• cz 
091:1' tz 
6£Q•CZ 
6l8•fZ 
8£8'CZ 
lltP£l 

l£8•CZ 
,, •• (l 
SLIPCZ 
Ste•cz 
tr.LB• Cl 
fLtPCZ 
z1.e•cz 
I Lt,. Cl 
I£ tr •cz 
01.e•cz 
6t9•cz 
tl98'CZ 
ete•cz 

t•e·cz 

l9B'(Z 
999•tz 
ste•cz 
s9e•cz 
+t98 •CZ 

1t9e•cz 
tr98. ( l 
(98'(l 
Z9&•£l 
l99•CZ 

19.HIJ 
HJ.tit'] 
I nwl J 
'f'Hd1V 

060•-
680 ... 

evo• -
Lt10• • 

LWO • • 
980•­
seo • .. 
hl:IO ... 
htlO • .. 
(tlO • .. 

St10 • .. 
htlO • .. 
(tlO ... 
Zt10 • .. 
zeo • .. 
1 ea• .. 
o~o·-
1:ito•-
6£0 ... 
eLO •"' 
Ll0•-
9LD•• 
9£0 ... 
SLO • ... 
hLO • .. 
CLO•• 

CLO'• 
ZLO•• 
I £0 ... 

OLD• .. 
OLO•· 
690• .. 
690•­
evo • .. 
l '»'0 • ... 
L '»'0 • .. 
9YO • .. 
S90 • .. 
f,90 I• 

~:~:: 
ZYO • .. 
190•-
190 I.,. 

OYO•· 
6SO • .. 
t so•­
t so• -
9SO • • 
s ~jO ... 
sso• .. 
nso•­
tso•­
ISO•· 
oso I• 
£h0 I• 

9h0•­
Clt0 • .. 
OttO • • 
nro • .. 
eta• ... 
1 ZO • .. 
Z IO• .. 

I uo • 
I 00 • 

I UO • 
IUD• 
100• 
100. 
IUD• 
I oa • 
1 uo. 
1 uo. 
fUO• 
IUD• 
ZOO• 
ZDO• 
lUO• 
ZOO• 

ZUO• 

ZUO• 
zuo. 
zoo. 
zoo• 

zuo. 
zuo• 
zuo• 
ZOO• 
zoo. 

(9301 
NOOH 
Y!3ij 

665•96 
B6t•e6 
661•86 
6b61L6 
00it•£6 
109•£6 
COit • £6 
50Z•l6 
996. 'IJ6 

68£•96 
OtS•96 
zst•96 
h(1'96 
l 16. 56 

8t9•S6 
191t •S6 
tZl•S6 
S96•lt6 
9hl•h6 
11 S • h b 

Stl • hb 
era• ho 
I 9£ • (6 

ShS • £6 
99Z • C 6 
Zt0•t6 

9 tl • Z6 
861t •lb 
ChZ • Z 6 

996. 16 
11 L •I b 
Stltt16 
er 1 tl 6 
Z9B •06 
£9S•Ob 
1 6l •Do 
S66'6tl 
66 9. 6tl 
COit • 68 
60 I• 6B 
l 6L • Blf 
B6tr •ea 
ze 1•09 
l9tl • L 8 
zss • £ ij 
ltl • t B 
I 06 • Ytl 
s9S•9e 
1sz•9e 
91 b •SB 

zes•se 
Lhl •SB 
I 6tl. h9 
ass• 1tt1 
5Zl•h8 
Z6tl • £8 
65S • (ij 
61tZ • te 

6£6•Z8 
ZS9 •le 
LeC•Za 
991 • ze 
996. 19 
h 18 •I ti 
hZ6 •I ti 

hZ6 • 19 
b('U•Ze 
nn 1 • ze 
sc;;z • ze 
s9t•ze 
Cj£ h •hi 
99S•Z8 
969•Z9 
tot1 • ze 
l 16 •ZS 
ezo •re 
6t 1 •ca 
osZ•te 
09C • Ctl 

896 •'fl I 
5£6' Y£ 1 

lat.• YL I 
980' Vt I 
566 •'fl I 
1 OU* LL I 
,tOO •LL I 
t I 0 • lll 
OZO •LL 1 
9Z0

1
££I 

hZO •LL I 
Ot0•L£1 

9co•Lt1 
Zh0•ll1 
9hU•££1 
h5U• Lt l 
090 •Lt 1 
99U • l t 1 
Z £0 • Ll I 
tH.1•££1 
ceu •Lt I 
eeu •LL I 
h60 •££I 
bbU•Lll 
SO I• LL I 
01 I•££ I 

S 11•LL1 
OZ I•££ I 
SZ I• ~LI 

Q(l-Ll I 

6Z I• LL 1 
ht I 1 ll l 
6( I' L £I 
Ch I• LL 1 
Sh I I Ll I 
ZS I•££ I 
l SI 

1 
l LI 

I 9 I• LL I 
59 I• LL I 
691 •£LI 
(£1•££1 

9l I• LL I 
091 •LL I 
h9 I• Ll I 
£ 81 • Lll 
061 •££I 
06 f •Lt I 

(61 •LL t 
961. it 1 
861 •LL I 
I Ol •££I 
coz•ttl 
t0l'•££1 

SOl'•LLI 
tOZ•LLI 
LOl•Ltl 

60l
0

LLI 
60l'•Lll 

60Z•££1 
90l • Ll I 
tOl •LL I 
90Z•L£1 
c;;OZ •LL I 
(OZ•££ I 
(Ol • L £ 1 

096'59 
99l'99 
ZSS'99 
9(tl I 99 

hZ I' LY 

Olh'£9 
S69'lY 
I IJ6 'l 9 
69Z' 119 
SLS' tt9 
nee• oY 
lb I' 69 
oos•69 
R09'b9 
ec 1. 0£ 
9hlt 'Ot 
SL t •0£ 
so 1. I£ 

S(lt I 1 t 
5Y£'1£ 

SoU•Zt 
Slh' Z L 

llL • l t 
90 I• ( L 

8Sh •Cl 
0 I 9 I ( L 

Z9 I' It£ 

9CS I+.£ 

l9'd' ltl 
I 9t' ':IL 
hlY'Sl 
811b' SL 
"er· 9£ 
LSl"H 
I (I' LL 
!ZS• LL 
Clb'LL 
glC•eL 
h IL• tll 

0 II I 6£ 
ezs•bt 
CZ6'6£ 
I tr\:' Ou 
65£ 'lJtf 
££I• I 1:1 

lt6S •I i:I 

sea• Zt1 
Stll 1 Ztl 
l'biPZl:I 
l'('(. ('ti 

Z LL' lU 
Z It 

1
1tt1 

hl 9. h ti 

h I 1 • ':itl 
hSS • Stl 
lt66 • Stl 
h(h • Ytl 
CStl • 99 
ZLl'LB 
Ot 9 • £ e 
9h0. t18 

8£ C • Bt:I 
btl'PBtl 
LS6•Ba 
8S6 • t18 

1Snl:lHJ. wnwlxvw 01 3lllO~Hl 

COZ•LLI 

(OZ•L£1 
(0Z•L£1 

(Ol•LLI 
noz •LL 1 
hOZ•Llf 
t,OZ•££l 
noz •LL 1 
hOZ •LL I 
+,Ol •LL I 
hOZ•LLI 
hOl •££I 
f,OZ •LL I 
f,OZ • i.£ I 

OS6 •BB 
656. tll;t 
09b. t18 

196. tit! 
196. tltl 
l9b. tli:I 

l"96 • a1:1 
h96' Btl 
S96' t18 

S96' i:l9 
996'1:18 
l96'98 
896 .. 80 
896' Bil 

f'l''P9Z I 
£Utt• Ll I 
Yt 1·az1 
6hl:t • l:ll I 
bit':!. bl I 
t Cl• Ot I 
hLib'Utl 
0'1':1° IC I 
Z ':Jl • tc I 
Clt1l:I' ZC I 
lt>tt ' ((I 

C tt I• ttt I 
SLL 'ht I 
(b(Olj(J 

1:it:O • 9£ I 
1;1l9"HI 
ttltl' LC I 
Shtl' LC I 
l l"n • 8£ I 
ttUU'b(I 

l"'l'S • bt I 
yu I 

0 
Uh I 

':IL 'I'' Ott I 
1t b I• I h I 

Cl L' I h I 
b'.:it 

0 
l tt I 

l LL' lh I 
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Dbl•£ h I 
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'flt•ttttl 
~b I• Sb I 
btt'JI •Sh I 
(h I• 9h I 
St:1S' 9h I 
l hO •tb I 
9trh •Lit I 
ti I b • ttt I 
6l £ • Yh I 
61tL 

0 
Sh I 

DL I• bh I 

b'.:i':I' 6h 1 
t:IS6' 6h I 
Lb£ •0':11 
Sl£

1
05l 

ttt>O •IS I 
L l"h 

1 
IS I 

hUtl •IS 1 
bh 1·zs1 
lb"• zs 1 
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0
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I 'I I• CS I 
9Yt1 •rs 1 

bLL'£SI 
C t10 • t>S I 

bht • hS I 
6\:9 
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hS I 

Lltl • hS I 
ti 11 •SS I 
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tlt •SS I 
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CCL'SSI 

NQl.LJN91 SdO"' tlQdl NOIJ.ylllNI J.NjJ~3U U3l:l3MOd 

09(•(8 

hhh•CB 
nss•ra 
S99•te 
9££•(8 

9lL' CY 
nae• ca 
S16•Ca 
9zO•h8 
9C 1 • h8 

tr OZ• £t 1 

nOZ•LLI 
hOZ • ££ 1 

ttOZ •LL I 
not• LL I 

hDZ•LLI 
t,OZ •LL 1 
t,Ol •LL I 
S0Z•££1 
S0Z•££1 

(~3UI 

HJ.l:lf 3 
w J.J8 

ff9b I Btl 

696'99 
0£6. 8tl 
I £6. tf9 
I lb. tltl 

I Lb' tra 
Zt.6 '. 88 
z l6. 'd8 
(£6•89 

nto•'ee 

I 930 I 
HJ.Hf3 
'f"Hdlf 

S31!>NY lJ3dS't 
31noow HYNn1 

(C £ ''.:iS I 
((l'SSI 
C££

1
SSI 

C'll''.:iSI 
(t:l'SSI 

CC£• SS I 
CCL'SSI 
o;t•ss1 
Cl"L 

1 
SS I 

CCL'SSI 

I ~;Ua) 

NOS 

SSb •'I' I 
Ll I• t I 
lOt IL I 
\Jt1tt • t I 
U99 •£I 
bt.H • t I 

ozo • i1 I 
l:ll Z • t:I' 
( l h' 1:1 I 
'll'1•1;tl 
l"htJ •ti I 
'l'SO• b I 

Z Ll • 6 I 
b8h I b I 

':ll l' 6 I 
tJ1t6 • b I 
b6 I •1H 
l ( .. • lJl 

lt9•ul 
':IZ o • lJZ 

':1£ \ • 1 Z 
Ll t. •I l 
tib'1' I Z 
ttSb •I l' 
bl l • ll 
<tOS • ll 
';jtJL • ll 

l au• LZ 
'f9(. cz 
1:199 •Cl 
l 9b • l l 
C LZ • til 
bb':i" hl 
tf0b. ttl 
b IC• ':Jl 
V':JS • Sl 

~H:~~ 
£ S':I • 9l' 

I 6tl • 'll 
\lhZ • tl 

oas•tl 
bhb • Ll 
l J l • t1Z 

':JL 9 •Bl 
VttV' bl 
'Jl(h. bl 
(Z IJ •al 
161 •UC 
Ut;S •LC 

I Lb I U( 

lvr tic 
+.Bl• It 
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C·L ':i • zt 
t:ttb•l( 

':IL£• t:C 
l9L'(( 
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I 1 S •SC 
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GROUND 
[LA•5£D 

TIME 
( H•H• S) 

roe ~. 37,0~0 

1oa "" 1•.oft1 
108 .... '111079 

1 oe "" 'IJ, oA 1 
t08 'l'I ltS1079 
108 It'+ '1710AI 
108 lflf '+91079 
10s "" s1.0Ao 
ane '+'+ s3,019 
toe 'I'+ ss. aAo 
108 If'+ 57tOA2 
108 'f'I 59,QAn 

108 % l•O•t 
108 '15 3,QAO 
toe 'IS s.01111 
108 '15 7t079 
10 8 '15 91081 
108 ltS I I 107q 
toB '15 l l1QAI 
IDB 'IS 151Q79 
IQB 'IS 171QAQ 

lQB '15 191QA 2 
1oe '+5 21.oAo 
to ll itS 231082 
108 'IS 251QAQ 
108 lt5 27tQAI 
IOB 'IS 291Q79 
toe 'IS J1.oe1 
toB '15 lJ1Q79 
108 '15 3StOAI 

108 '15 371079 
108 'IS 39,QflO 
IDB 'IS 'll•OA2 
toB lfS 'lJ10Bo 
tQA 'IS 'IS,QA2 
IQB 'IS 'fJ,QAQ 

108 'IS '+910~1 
108 'IS 51,QAQ 

10• 
108 
I 08 
108 
108 

'iS 53,QA I 
'IS 551079 
1ts s1.as1 
'IS 5'i.Q79 
'lb I, OEI I 

l QA '16 
10• •• 
t ae '16 

1 oe •• 
l oe '16 
I oB '16 
1 oe '16 
1 QB lf6 
1 QB '16 
1 oe '16 

1 as '16 
1 QB '16 
I QB '16 
I oB '16 
I 08 '16 
1 oB '16 
I QB lf6 
I QB "16 
I as '16 
I QB lf6 
I oB '16 
I oB '16 

:s: :: 

31079 
>·o•o 
71082 
9,QAO 

I I• QA2 
I J, 080 
IS, OA I 
I 7, 079 
19. oe 1 
2 1 . 079 
23 • OIJ I 
2S eQ79 
21, oao 
29'0A2 
31. 080 
33•0A2 
3s.oeo 
37, oA I 
:u.oao 
'I 1 • oA l 
'13. Q79 
'IS• QA I 
'17, 079 
'19. Q1:q 

IQA lf6 5 1 •Q79 
108 'lb 53,QAI) 
108 '16 5s.os2 
108 '16 57eQ8r) 
IQB '16 59,QAI 
IO B 'f7 I •080 
!QA lf7 3,0AI 
IOB '17 S•Q79 
toe '17 1.0-"1 
lOB lf7 9,079 
1oa ., 11.o e1 
108 lf7 13,079 
108 '17 l 5eOAO 
108 lf7 17 • 0A 2 
108 '17 19 •0'-'0 
toe '17 2 1.oa2 
108 'f7 2J•O"'O 

1o e '*' 2s.aA 1 
lol!I 'f7 27e079 
toe lf7 z9,as 1 
IDB lf7 ~1'079 
108 'f7 JJ,Q~q 

toB '17 3S•Q79 
IDB '17 371QAO 
108 'f7 39.Q79 
IDB lf7 "4!eOAQ 
108 lf7 'IJ,QA2 
1o e '17 lfs.oAo 

TIME 
f'ROH DPS 
IGNITION 
(HJN•!!C) 

2, 31uoo 
2• Je.no 
2. "40 •on 
2. '12· 00 
2. 'l'I• 00 
2. 'f6• 00 
2' lf81QQ 
21 50•00 
2• 52•00 
2 • S'f • C'IO 
2. 56. ('ti) 

21 58,no 
z, 60•nn 
31 2•00 
3. If. 00 

3, '. 00 
.31 8.qn 

3 • I 0 • 00 
3 • 12 •on 
3, t If. no 
3. 1bI 00 
3 t I A• 00 
l• 20•00 
3, 22100 
3 1 Zif• 00 
3. 26 •00 
3, 28,no 
31 Jo.co 
31 32100 
3• l'hoo 

3, J61no 
J, JA100 
3. '10•00 
3. lf2. 00 
J. 'llf •00 
3. 'f6. 00 
3. '18. 00 
3, 50•00 
31 52100 
J 1 5"4 •no 
3, 56100 
3, sa.ao 
3, 60100 
If, 2 •DO 
'ft '1!00 
If. 6 •00 
If I 8 I 00 
"4 • l 0 • 00 
If• I 2 • 00 
If, t If t CIO 
"4 I 16. 00 
'f 1 I A 1QQ 

'+• 20 .on 
If. 22. 00 
,._ 21f•oo 
'f. 26 •00 
'f' 28. 00 
If. 30 I 00 
If. 32. 00 
'f • 3'11 no 
.... 36. 00 
'f. 38. 00 
'f. "40 I 00 
'f. 'f2. 00 
'+. 'l'f I 00 
'+, "46. no 
If I 'f8. 00 
If 1 501 'lO 
... 52 I 00 
'+I 5'1 •CIO 

"' 56•00 
'f• SA•OO 
'f, 1oo. no 
5, 2 • C'IO 
g, 'f • l"IO 
I• 6 •00 
5, 8. 00 
5, 1 o.ao 
s. 1 2 •no 
5 • I'+• 00 
$. t 61 00 
5 t 1 B •00 
5, 20•00 
5, 22•00 
5. 2'+. 00 
g, 26•00 
5, 2B1QO 
!i, 30 •On 
!i. 32. 00 
I• 3'1 •00 
,, 36•00 
5, 38100 
5 1 'fO•OO 
s. lf2. 00 
, , "4'ft00 

ALPHA 
S UN 

IO EG I 

!611•• 
16 16'15 
16. '195 
16 t 3'17 
16• 20 I 
16tOS9 
15• 921"1 
151795 
151662 
15 15'12 
I 5 • '+26 
15 1 3 I 2 

's. 182 
1S•07'1 
1"4I96 9 
I 'I. 877 
1"·787 
I "4 169 1 
I If •607 
l If. 525 
I "4 • 'f'f7 
I If• 37 I 
I If• 30~ 
I 'f. 235 
t '1117"1 
1 "4 •I Jn 
1 "4 I Q5'f 
I 'f•OOI 
I 3 • 95 t 
131 903 

I Je 858 
t J. B20 
t 3 178"4 
t 3 • 75 I 
t 3. 719 
tl •69o 
131662 
13. 6.)7 
13 1592 
13. 5 7'f 
13•555 
13 15'1 I 
131 526 
I 3 15 15 
!3•506 
I 3 • '198 
13. '192 
! le lf8A 
I 3 e lf85 
13. "485 
13• '185 
I 3 • 'f88 
I 3 • '19 I 
13 I 'f96 
t l • SQ'I 
t 3 1518 
t3'535 
t 3 1551 
1J1 S6S 
t 3 ,5 7'f 
_t315B2 
13•593 
tl•601 
13. 6 t 3 
t 3. 622 
I 3 • 63"4 
13. 61f'I 

13 • 65 I 
13 . 65'f 
13. 65'1 
13. 65'f 
131665 
1 3 • 702 
131750 
13t799 
J3e852 
t31A97 
t 3. 9'f5 
t 3. 98'1 
I 'f. 007 
I If• ('136 
I 'f • oes 
t 14 • t "49 
1'f.202 
, ... 2'13 
I 'I. 299 
1'4.37 3 
I If, 'flf9 
J 'f 1501+ 
I 'I •552 
I 'I. 626 
I "I• 7 38 
I 'f •B OA 
t ... 8 1 7 
t 14. 817 

BETA 
SUN 

IDEGI 

l211 •A2 
t 2517'19 
12•·•12 
1231 7A I 
12l,n21 
122.2~• 
1211 "47A 
t 20. 7'19 
119 , 9"4 I 
l 19 1 1 A8 
l I A~ If Zif 
117. 6'17 
I l61A96 
116 .Ql1 6 
1151 2A'f 
I IOoS3b 
113,179 

112. 936 
11 2o1S9 
111, 37"4 
I I 0 •~AO 
109 ,777 
109,0'7 
1oa.21• 
I 07. 'IA5 
106 • 65 I 
1 as .. A9'+ 
I 05. j ~H 
I O'l 1 3b3 
I 03 11<.A9 

459 

LUNAR HOOULE 
ASPECT ANGLES 

ALPHA 
[ART~ 

I DEG I 

6&.11• 
651'152 
65· 1 aa 
6'11 92'1 
6'11660 
61f. 396 
6'1" 32 
631890 
631626 
63. 38'1 
63tl'f2 
62 .• 900 
A'• t,'f.. 7 
62 1 'f I 5 
62 • I 7 3 

!l:~B 
6 1. 'f9 t 
61. 27 t 
61, OS I 
bOoA31 
60• 6 1 t 
60. If 13 
60 ti 9 3 
59,995 
59,775 
59,577 
59,379 
59'181 
5A198J 

BFTA 
EARTH 
I nEG I 

17 •·•62 
17A1915 
I 7A • 9't9 
l 7A • 9'+2 
176·•36 
17111929 
17"·922 
l 7A 19 IS 
17 A••OB 
17A190 2 
17Ao895 
1711•888 
J761A9~ 

1761886 
176 18 79 
17At872 
1761866 

17 1- I 859 
17A 1 852 
17 6. 8'f5 
I 7A. 838 
1711t832 
17A1 825 
17A • 818 
I H • 812 
111-.805 
l 7A, 798 
176.79 2 
17 61785 
l7A177A 

ALPHA 
HOON 
IO EG I 

t81778 
981957 
991 t 36 
99•316 
99, 1.497 
991678 
99 I 859 

100•019 
I 00 • 20 I 
1OD 1 361 
1001522 
I 00168't 
I 00• Al4CO 
IOl•OOB 
10 I• I 70 

:g::w 
IO l •617 
I 0 I • 759 
I 01 •902 
I 02 1n'+5 
I 02 1 189 
102•311 
I 0211.456 
10 21579 
10 2 1 72'1 
l 02 •Alf8 
102•972 
10l•o97 
103•222 

LANOJNG RADAR ALT ITUD E AND VEtoCiTv DATA acC[pfED 

10 21AIO 
I 02 •I I 3 
I 0 I• 'f I 2 
1oo ~ 1oe 
I Oo. 000 
t9~?90 
q9. !;711 

t7,Ac;9 
97. I S2 
96. !; J 9 
95,795 
95 .t(59 
9"4 I "432 
9J,79J. 
9;J, 1 S'! 
92.s 1 "4 
9 J .. 87'f 
91. 233 
to.S92 
89 .1 9C:,O 
89,1400 
88 I 7C:,9 
ea.209 
87.b60 
86.19?9 
86•0t6 
Rs• I ('S 
8'1 • .178 
83 1 RJ't 
83,1p2 
83121')1 
El2, A'IO 
821570 
82.210 
A 1 1' 9'fO 
A I 158 I 
81. 3 1 3 

B t •I 3'1 
8 t •O'+'I 
ei t .n1.4a+ 
8 t • O'f'f 
Ao, 776 
79,AA6 
7B I 8?.5 
77,81!0 
77~ 1 53 
76 I 37'1 
75 I 600 
75.oni 
1 ... ,,,,d 
7"4 1 zqA 

73,573 
12.131 
721073 
1t.s79 
1~. 92S 
70• I l '+ 
691312 
6f! I 755 
68.293 
67.589 
66. 58'1 
65. 97'1 
65,9c,9 
651A98 

59,795 
SR•609 
581'133 
581257 
se_.oe 1 
571905 
57~728 
5 7. 55 2 
5 7,375 
57122 1 
5710"45 
56189 1 
56~7 15 

56,. 561 
56t't06 
561252 
561098 
55. 9'f't 
55~19 0 
55. #136 
SS,SO'f 
55,350 
55. 217 
ss. o8 s 
5"4 1909 
5'f•6B9 
5'1 • '169 
5"4. 2•3 
S'f • t 61 
5'4. 07 3 
5'1•007 
53,91B 
53,es2 
53, 76'+ 
53. 1198 
531609 
53 15"43 
53, '199 
531 "476 
53 I "476 
53. "475 
53. '109 
SJ 1 18 9 
s2,925 
52 168'1 
52• '1'12 
52• 2'f'f 
52.0'16 
5 11 A92 
5 1 t AOlt 
51. 693 
5 J.'f.. I 7 
51 I z9B 
S 1t1 22 
501989 
50e8 I 3 
50159'+ 
5013714 
501220 
5010B8 
'+9. 890 
lf9, 60'1 
"49. "428 
'191 '106 
"49. '105 

I 76 I 771 
17'1•765 
17A•~S9 
17A1 753 
17#1 . 7'16 
I 7A • 7'10 
I 7A • 7 31.f 
17 61727 
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Uu • Ot. • 9 

au• el: • y 
Ou• 'ft: •'I 

I.JU• hC • 'i 
UO • ZC • 9 
uu •oc • y 
uu • 1:1t • 9 
Ou•yz •9 
UU•hZ •9· 
uo • zz • 9 
OU •QC: • 9 
UO • e I • 9 
uu. 9 l • 9 
OLI • h I • Y 
I.JO• Z I • 9 
OCJ • 0 I • 9 
00•1:1 • 9 
UL.• 'f • 9 
Uu • h • (/ 

Uu•t •y 
00 •UV • S 

OLI • 1:1s • S 
Uu•95 •s 
UO • hS • S 
uu•zs •s 
OU 01..)':i •fl 
Ou• tttt • S 

0U'9h 1 S 

IJ::IS•NIWI 
NOl11N91 
SJU HO~L:I 

::JH I J. 

6tC'•f11 OS 1;101 
I t>f1 •It. Ulj 1;tO I 

otO•ol JS 1:101 
I 11fl • Ll llS t1U I 

uuO•~l US 1;1UI 
I uC • f ( US 110 I 
Dun• ll Jc:i t10I 
lu0•6l U':i 1;11.Jl 
1.JtiO • £ t us t1U I 
Zt1D•SG' US 'dUI 

Ut1C"fl U5 ttUl 
bd'" ,, us 1101 

luO"til us uut 
6£0°11 U5 901 
lt;0•~1 U':i t:iUI 

6£0°(1 O<; &01 
I 1:10 •I I lJS t10 I 

Ot10•1. US t10I 
ld0°l U<; 901 

Ll'du·~ U':i eUI 

Gdfl•f US 1:101 
OdO•\ LIS 1101 
6LCl

0
6':1 oh tiUI 

I tir• • £ <;; bl• ttO I 

bLfl • '->~ t>I• ttU I 
luO·&:~ bh ttU! 
t.tC'• I~ 61i e;10I 

I oO • 6t1 61i UO I 

OuO•/ti 6h gUI 
1::1c•sn 6h 1:1ut 
lJuO•ftr bh 1101 
Zt10.\h bh sUI 

DuO•li[ bli 1:101 
t.tO•/t 6h t1Ul 
0110•<;( oti f:101 

bt0"£t 6h ttUI 
I t10 •I ( oil ttO I 

bt0"bl bh eOI 
l'dD"ll bh 9UI 
btD•5t oh aut 

iuo•Et tih ao1 
Ot1D"ll 6h -uOI 
zo0•61 tin t1Ut 
Ot10"ll bl. gO! 

Ztt0"51 bli eUI 
lld0'(1 61. 1:101 

6tO•llot.e01 
I tiO • 6 6h t;U I 

blD"L ch BUI 
l1;10•S bh t:1Dl 

btO•t 6h ttOI 
I t1D •I 6h 1:10 1 
01:1D

0
6S Ot. t101 

l'd0"l':i tlh 1101 
0'd0"S':i Uh eUI 
l 1;1(1 • (<,;, ti tt eO I 

Uti0•1~ Uh 1:101 

6£0 • bh ti h ttU I 

I 110 •£tr t1h ttU I 
btO•<;i, t1h aOI 
lu0•&:1, ut> vUl 
t.£0 •I tr tth t:10 1 
l tiO •bl: ti h tiD I 
011l1•£i.: ~h 901 

ld0•5t: t1h ttOI 
OtiO • ( t Uh Eill 1 
Z uO •I ( \fh t10 I 

U1:10•t.l tjh 901 
zun • tz 1:11. t1U 1 
UdO•St tlh 901 

otO•Cc:: 'dh t1DI 
lu0'1l 1:1h 1:1Ul 
bLD•t.l t:lh t10i 

I uO •I. I Uh 1:10 1 
6t0•51 Uh 801 
1uC'•l:1 tth sll 1 
Ut1D •I I t1h eO I 

Zt10•t. 1:1h 1101 
Ot10 • L Uh t10 I 

Z t1D • \::i rih uD I 
Ot10•(' Vb yUJ 
otO. 1 uh t1U I 

id0°6':i lh 1:101 
btO•L'.J Ltr l)Ul 

tuO•S';J th oUI 

bL0°C':i £Ii 1101 

JuU"l':i Lh sDT 
Ot10•6h th aot 

lufJOlh Lh uOI 

I 5 •He HI 
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GROUND 
ELA•SEO 

TIME 
(H ' M' S ) 

108 So 'IS,08 1 
JOB 50 
I OB 50 
1 oe so 
I oe so 
101 so 
ro e so 
JOB SO 
I oe Si 
roe s1 
I oe SJ 
I OB SJ 

'+1. Q79 
'+9. a Bo 
~I• 01112 
53,oAo 
ss.0A2 
s1.o•o 
~9.QAI 

I• 079 
J •QA t 
S1 Q79 
J, QA I 

JOB 
Joe 
I QB 
I oB 
Io• 
I 08 

S I 9t079 
5 1 I I. oRo 
51 13 •082 
51 IS1QAQ 
SJ I 71 QA 2 

l 9, ORO 
21 •QA I 

5 1 
l Q8 51 

SI 
SI 
SJ 
SI 
SI 

10• 
10• 
10• 
10• 
JOB 
JO• SJ 
1 oe s 1 
I 08 51 
1 oe s 1 
I 08 S 1 
I 08 S 1 
I oB SI 
I oe SI 
1 QB 51 
l 08 SI 
10• SI 

2J1QAO 
~S 1 OR I 
21.079 
2910AI 
3 t . 079 
J3 •QR 1 
3SoQ7Cl 
371QAO 
391QR2 
,. 1 1 oflo 
'f3,QA2 
llS1Q80 
lf7, QR I 
'+''9Q79 
SI, QA 1 
SJ1Q79 

to8 51 SS1QAI 
I oB 51 571079 

S91QRO 
I • QA2 
3 tQRQ 
51082 
71080 

I oB SI 
JOA S2 
10• S2 
I oB S2 
toA SZ 
108 S2 910AI 
108 52 11.0 79 

IQA 52 13!081 
108 52 151079 
ioe s2 11.oe1 
toe s2 191079 
108 52 2J1QAO 
108 52 ZJ,Q79 
1o a sz 2s.0Ro 
108 52 271082 
108 52 2'il,Q9Q 
toe sz J1,ae1 
to8 S2 331QAQ 
108 52 lS1Q8t 
10B 52 371079 
10B 52 391081 
toe s2 'tt1079 
108 52 'fJ1QAt 
tofl 52 1451079 
108 s2 '+110Ro 
toe s2 lf 1hoB2 
JOB 52 St1QAO 
108 S2 5J,QEl2 
108 52 SS1QE'O 
1 0 e s2 s11oe1 
!QB 52 S9,Q79 
toe SJ 1to&1 

108 53 31079 
toe s3 5,oe 1 
JOB SJ 71Q7q 
ioe SJ 'hoAo 
108 53 111082 
toB ·53 l3 1QAQ 
108 53 IS1QA2 
toe 53 11.oRn 
108 53 19,Qfll 
loB SJ 211QAQ 
108 53 2J, QE'J 
10B 53 2s.a79 
108 53 2710~1 
108 53 291079 
108 SJ 321S91 

DEFINITIONS 

TJHE 
r~OH D•~ 

IGNJTJON 
IM IN • Sf:c I 

8 ...... 00 
e. •u•nl'.' 
8. '+8' (lQ 

81 50t00 
81 52•00 
8, S't • 00 
e. s•.oo 
81 58100 
8t 60100 
9, 2•00 
'. '+. 00 
', 6. nn 
•• e.nn 
t • I 0 • 00 
• • 12. 1'0 
', l '+,no 
'h 16•00 

· 9, 18 • l'JO 

'· 20•1'.10 
9, 1.2• OCI 
9 I 2'f I QQ 
9, 26tQQ 

9, 2A •CID 
,, 30100 
9 t 321 (_H) 

'. 3'+. (lQ 
'h Jb1no 
•• 38100 
9, '+O • 00 
'. '+2. 00 
9. 't'f •00 
', '16. no 
9, '+8, no 
'h !;O•no 
9, S2•00 
9, S'+ • 00 
,, 56100 

'' S81QQ 
,, 60100 

ID• 2•00 
IO • '+ • 00 
tn• 6100 
10. A·oo 
I 0. IO• no 

10 ~ 12•00 
1 O• I'+• on 
1 O• 16 •DO 
1 o • 1 e •on 
101 20•00 
10• 22•00 
I 0 • 2'+ •DO 
ID• 26•00 
IO t iA1QQ 

ID • lO•OO 
10• 32100 
IO• l'+ • 00 
to• 36•oo 
IO• 3 81 00 
1 O• '10 • 00 
I 0 • a+2 •00 
10. '+'+. 00 
IO• "'6 •1'.10 
I 0 I '+A. 00 
I 01 SO•OO 
10• 52100 
101 5'f • 00 
IO• 56 I l)Q 

101 58•00 
10• 60100 

11 . 2 I 00 
11 • '+•00 
I I I 6 I 00 
I I I 8. 00 
11 • I 01 00 
11. 121011 
11' I 'f. 00 
11 • t 6 1 00 
lit 18100 
111 20 •l"JO 
I It 22100 
11 • 2'f • 00 
I I 1 26 • 00 
II• 28100 
11 • 3 I 1 5 I 

ALPHA 
SUN 

IOEGI 

5216 1 3 

521320 
52 I ['1Q5 
SI 1733 
s It 'f I q 
Slt168 
5 le 021 
SO• 8'16 
SO• 7'1 I 
sn1686 
50•603 
5011156 
50• 331 
S0•21f7 
50•206 
SOtl85 
501 1 AS 
501 3 I 7 
5011f63 
5(11526 
501526 
so I 'f63 
501359 
sn 1 291o. 
S013S9 
sn1526 
501777 
SI 1 Q2A 
S 1•322 
51I61 S 
S I• 839 
51I985 
52'153 
52. 381f 
521635 
521908 
531223 
53153A 
531853 
5'4 It lf7 
S'41 1Un 
S't• 77E' 
55 • 1 99 
55. 70'1 

56~209 

S61687 
5 71 17 2 
5716311 
SA ti 00 
sa1S6" 
S'h050 
591578 
601 127 
601767 
6 11 lf23 
62tl2t 
62•B2n 
63 11f9A 
61f I 176 
61f. 875 
65 1 SSlf 
66,26n 
66 I 98/.: 
671703 
68 1 'llf I 
6'i't 20 I 
69, 91fS 
701689 
1 \I 'f75 

12 • 2'1 I 
&8 I 91f6 
7'f 156 I 
75 1 oJo 
76. 27t) 
76 1 782 
11. 165 
77 1 'I On 
771570 
7716SS 
771 71f I 
77,799 
77, 81f2 
771863 
77,917 

BETA 
SUN 

I OrG I 

11,3,7 
J7,39R 
t 7. 'f71f 
17~S'I2 
171 6' I 
17 .1 6AS 
11.1,2 
11 .. 7!;5 
171 771 
17 I 799 
1 i,A, I 
I 7, A#.0 
I 71 893 
171 9n'I 
17~9f6 
17. •2 1 
111 9' I 
11 .• 9ns 
17 1 AA6 
1 7, A'19 
17~8 'f 9 
1 71866 
171 A9'1 . 
I 7 1 911 
17,891f 
1 7 _. Alf9 
17.?AJ 
17. 7 i 8 
17 .• 61f3 
17 .• t::.A8 
17 I lj91j 
1 i,qA9 
111 lf,8 
17~372 
I 7 .J I 2 
1 712~8 

I 7, 196 
17 el 'If 
l71QAlf 
lh19q 8 
16 ~938 
U186I 
16. 77 2 
16,678 

16 1SR7 
16. 'f78 
t 6. JAS 
16. Jn9 
16. 221f 
I 61( If 1 
16.Q56 
I S1~H6 
I S, R7S 
1s.1q6 
I S~ 69'f 
l51SR9 
Is~ 14R8 
15.393 
1S,2q I 
1s .2nn 
I S .• I IS 
1s.02q 
I'+ • q'l6 

I 'I, RbS 
I If 1 7A9 
I '+ .1 JS 
I'+ ~ 6 A If 
I'+ 1 h IS 
1 If, Slf5 

I 'f 1 lfAQ 
Jl+.7RJ 
I If. 302 
I'+• 270 
t If .• 1 •5 
I If , I 61f 
llft11f2 
I If~ t '-" 
llf-Jt9 
llf·1i11 
1'f .• 11 0 
l'+ .-t 0 I 
I'+. Qq9 
I'+ 1098 
111109S 

461 
LUNAR HODULE 
ASPECT ANGLES 

ALPHA 
!A"TH 
IOEGI 

If, 777 

s IO'+'+ 
S133S 
s.s• 1 
s.ae9 
6 • I 30 
6. 271 
61393 
6 1 'f•ll 
61596 
616?8 
li.182 1 
6. 9'f'+ 
71026 
71 067 
71087 
71087 
&197 1 
6 ,• A27 
61765 
6176S 
6oBZI> 

61928 
6 1 990 
61928 
6. 76'+ 
61518 
li.1275 
5,993 
s .• 7 J 3 
s. 'f86 
5 • J'fB 
5 I 192 
'+. 98Q 
'+ 1 75 I 
'+•SOB 
'f I 2)'+ 
31968 
31713 
3 11fB6 
3. 287 
3 1 Olf8 
2 I 80'1 
21se1 

LOW GATE 

2 1 lf53 
2•If12 
2• i+96 
2166& 
2•907 
3. 2 03 
3,557 
3,979 
If. '+lf8 
51025 
51631 
61293 
61968 
71631 
A 1301 
9,q97 
Cl1676 

10 139'+ 
11ti12 
I I 1 Blf2 
12 1591 
13 1 J6'1 

1If" 21 
I 'I. 879 
15 1682 

8£T A 
£&RTH 
ln EGl 

, ••••• B 
JS J • 21 B 
15, I 9 t 6 
I 5'+ • 21f2 
J§S16JO 
I S6 • 6'+ I 
l S7, I Cllf 
I 57 • 6'+9 
1se1003 
I S813s& 
I Sfll • 633 
159'100 
I sq• '+85 
I S'l1722 
I SCl 1 l!llltlf 
IS9 e9 Q3 
1591902 
I 59, 36 I 
I SA1Cl07 
15Ae7Q6 

:~::~g~ 
l 5'l•227 
159. 't 16 
I 5Cl 1 221f 
1SA ·697 
1571857 
156195 2 
IS~18Ql 
I Sii 1 Slf l 
153 ~ h61f 

I 52 • 91f'+ 
152101.2 
1501760 
1lf9.208 
Jlt71J62 
1 lflf .968 
1"2•237 
I 39 • I Jl 
135 • 821f 
13,·351 
l27ol6S 
119 I98 1 
109 •BO I 

98 1 J If'+ 
86. 2'+8 
71f 159'+ 
6'+•538 
SS19QS 
lf8 1 7 29 
'+21603 
.l7•11f7 
32. 7Cllf 
2fll 19't9 
2~.601 
22.756 
201 lfSCl 
I A 1622 
17. 071 
.~,.7 25 

I If •606 
13 .1 1 3 
12 • 8 t 0 
12 . 0 t 9 
I I• 21 5 
l n 1508 
CJ.971 
9 .11,9 
A,99Z 

vF:RTtCAL OESCF.NT 

16. '16'+ 
13'106 
!8 1836 
19 I 316 
201583 
2 I ~ I C17 
2 1.• soc 
21I7'fl 
21. 916 
221003 
22. 091 
22' I Slf 
22t198 
22•220 
221276 

TOUCHDOWN 

A1S73 
IO• 7 3B 

7.51CJ 
7 • 339 
6•962 
61796 
,. • 677 
,. • 607 
61556 
,. •532 
61507 
,. .• us 
b 1 lfZl 
"•If 18 
"' • 'IQ) 

ALJllHA • AHIL[ Bt:TWl!:N THE VFHICLE X•AXIS AND THE LINE F~O~ THE VEHICLE TO 
THE NoTED BooY (SUN• EARTH• OR MoONI, 

IETA • A.NOLE BETWUN THE PROJECT.ION OF THE LINE FROM THE VEHICLE TO THE NOTED 
BODY INTO THE VEHICLE Y•Z PLANE AND THE VEHICLE NEGATIVE Z•AXIS, MEASURED 
POSl:i'IV[ FROM THE NEOA!IVE .Z•AXIS TOWARD THE .POSITJ.VE Y•AXJS, 

ALPHA ( IMUI EARTH • ANGLE BETWEEN THE IMU CO.ORDINATE SYSTEM X•AXIS AND THI!: 
VEHICLE•EARTH LINE, 

ALPHA 
MOON 
IOEGI 

t 52. 21 1 
1SI•896 
151• 559 
1S I1 267 
1SO•'l3Q 
150•660 
150•500 
I so• J61 
l SO• 2'+5 
J SD 1 12Cl 
150•o36 
1149 • R76 

J '191 739 
1'f9• 6'tS 
I 'f9. 596 
1'+91 569 
I 119 • 561f 
I lf9 I 692 
1149• Rlf I 
1'f9 1902 
) '+9 I 898 
t lf9. 828 

I '49. 7 I 't 
t lf9. 6'+'f 
I '+9• 706 
1'f91 A 78 
I SO• 138 
150•398 
I S0•70l 
151. 007 
I c; JI 2'+6 
IS I• 397 
Ht11S7Q 
I S I 1 809 
t 52•o7o 
152•353 
1521680 
1S3•Q08 
1531335 
J 53. 6'f 1 
I SJ1925 
151f1297 
I Slf • 7l'f 
1551260 

1~51786 

1561290 
156. 7'l'+ 
157'276 
157•758 
158 • 2'f I 
1se .1'+s 
l S'l 1 291f 
I 59 • B6'+ 
160•523 
161. Z03 
16 t • 928 
16 2•652 
t6J•JS 5 
161f 1058 
)61f1782 
165 • &18S 
1661 2 10 
1661957 
167'70'1 
168•1172 
1691z62 
J70•Qll 
1701799 
1711 611 

I 72 • '102 
168•999 
I 7'f • 793 
1751275 
J 76. 5'+6 
177, 010 
17 7 • 'f63 
1771702 
1771875 
177196z 
17B •o'f9 
178 • j I 0 
J78qSJ 
I 78 • j 75 
1781229 

RETA 
HOON 
IDEG) 

• 723 
• 7 J 6 
1 7n8 
.10 1 
16Cl3 
16A7 
• 68'+ 
16A1 
• 667 
• &65 
166Z 
.6~9 

1656 
• 6113 
161f2 
• 641 
161jJ 
I 61'6 
16Q8 
16n9 
16Q'l 
1608 

16nS 
16Qa+ 
16nS 
16nB 
• 6 t 2 
I 61 7 
·623 
1629 
167 3 
1687 
1691 
1696 
17n2 
• 719 
• 1,8 
• 7't6 
17A6 
'771f 
• 781 
17Cl2 
• 8Qlf 
1 8J l 

,es' 
1926 
1 9'fS 
19JS 
.9ts 

I• 0 IS 
t 10.]8 
l • Ob'I 
I• 093 
I •077 
1•11'1 
I el ~7 

: • 20'1 
I • 253 
1• 295 
l • J!;S 
I•'+ I 9 
I, 39 I 
I 1 lf69 
I• SS6 
I •777 
21055 
2• 23'1 
2 I 't 19 
21651 

2 I 92'+ 
21026 
If. Z6 l 
II• 6•5 
• 1 os9 
1. 1115 
A, 251f 
9 •I 18 
9 • Bb8 

t O • 2'l I 
IO • 7111 l 
i 1, 777 
!2•0!S 
I 2 •I Cl9 
I 2•576 

ALP~A 

(!HU I 
EaRTH 
IO EG I 

zq,O~? 

Z'f. 012 
21f • O 12 
21f.t 013 
zq •o 13 
zq•Oll 
2 1ft01'f 
2'1 • o I'+ 
21t10J II 
Zif• o 15 
2'+ in 1 s 
Z'+ 1n15 
21f.t O IS 
Z'f. 0,, 
Zit• o 16 
211•016 
2'f 1Q 17 
Zif• O 17 
Zit 1O17 
2'4•0 18 
2q1018 
2'- .1n18 
Z'I. 01 q 
2'f. 019 
211 •0 I Cl 
21f•020 
Z'f•020 
Z'f•020 
2'4•020 
Z1t1n2 1 
Zit• 021 
Z'I• 021 
2'1•022 
2'1 •022 
2'+1022 
Zlf•023 
Z'f•023 
2'+ • 023 
Z'+•n21f 
Zif •021t 
2'1. 02'+ 
2'4 I 02'f 
2•1102s 
Z'+•025 

2'11025 
Z'f I 026 
Z'f•026 
2ct • 02b 
2'+ ,nz1 
Z'f1027 
zi.11027 
Z'l•027 
21f•028 
211•028 
2'1•028 
Zif• 029 
Z'l•o29 
Zlf .•02" 
Z'+•02'l 
211•030 
Z'f • 030 
2'- 1030 
2'f I 031 
2'+. 031 
Zif• ol 1 
21.t. 032 
2'11032 
211•032 
2'1•n32 

211•033 
2'+ •033 
2'1 •03.l 
2'+ •031.t 
211•031f 
Zif •031f 
21f 1 Ol't 
2'+•03S 
Zi+ •03S 
2'11('135 
21.t 1 Ol6 
21.t • Ol6 
Zif• oJ6 
Z'f. 037 
21.t • n37 

eru 
I IHUI 
EARTH 
IOrG I 

·~IAA 
6, IRlo 
6 .1 8A6 
6 ,18Ab 
,,IA6 
618A6 
6,8A6 
6,8Ah 
6,8A6 
6, IA6 
6tlA7 
',tfll 7 
•.-IA? 
6,&A7 
,,IA? 
618A7 
6 ~ 8A7 
,, 887 

', lfl7 
• .• lfl7 
6.etAB 
6 _18A8 

••8A8 
618A8 
,, &FIB 
·~888 
6, IP18 
,,,~e 

6,1IA8 
6 .1 IF18 
6,IA8 
618A9 

' ·' 8A9 
6~ 8A9 
,,8A9 
6 ,1 IA9 
,, 899 
618A9 ,,ae• 
,, 189 
611A9 ..... ,., 
, , ,qo 
,,89o 

.;.,o 
61890 
6~890 
•·••o ,,,,o 
•·••o 
618•0 
6~89Q ,, ... 
6119 1 

·~·· 1 61IClt 
6 ~ 8 9 I ...... 
•·8•1 

'I'' • ·~••1 
'·'" ' 618•2 
.~ 892 
,,892 

' ·· 892 •·••z ,,.,z 
61192 

61892 
,,8•2 
,,. 89 2 
61893 

' ·' &q 3 
6t8'lJ 
6 .1 8Cl 3 
618CJJ 
... 9q .l 
,,&CJJ 
,_..q3 
,,e93 
•,sq .l 
• .• 8CJ3 
',&q'I 



T I ~t F' GROlfNn 

ELAP<i[ll 
TI "'E 

F' RQl1 f'P5 

I H, ~, S l 
I C1N IT f(HI 
1Mp-1.src 1 

l n 'l 27 3 11. 1J1 n. 
I n'+ 27 32.7 1r; fJ • 
I O 'l 2 7 .'.'l!o/17 n. 
l O'l 27 "Jb.7 .'\c; IJ• 
I O 'l 27 36• 07q n• 

IO'I 27 3h o a 7q 
In'+ lA Jbod7A 
l O'l 29 ~b. 13 71 

lO'' J n 36 odfln 1• 
l (1'+ 3 I ."lb• d 7q 

I (1 11 3 7 ."II.• H7A 
In"' J ) 16d77 n . 
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.. 1. 6 
.. 1. 7 

~1.1 
'17. 7 

~7,7 

.. 1. 7 
'f7. 8 
't7. 8 
.. 1. 8 
.. 1. 8 
lf7. 8 
~1.q 
'17. 9 
lf7. 9 
~7.9 
.. , • 9 

~ 7·• 
.. , • q 

't8. 0 

i;t8 ·o 
1:18 •a "8. a 
,.e. o 
.. a. o 
•111 . a 
.. a. a 
~8. 0 
.. e. o 
.. a •O 
.. e. a 
~8 •I 
lf8 •I 
.. a. I 
~8 • 1 
Ye .. 
qB •I 
lfB •I 
.. a. t 
'18 • I 
~8 ti 
"8 •I 
.. a. 1 
!;fB •I 
';tB -1 
q8 •I 
.. a. o 
'18. 0 
lf8. 0 
~a.a 
.. a, o 
l;fS • O 
.. a. a 

l.f8 •O 

l.f8. 0 
't8. p 

~ 



• 

,. 

GROUND 
ELA~SED 

TIME 
( 1-1, M, SI 

TIME 
r"OM OP! 
IGNITION 
(MJN,SECI 

105 '16 S212b3 O• 
105 '17 521262 o. 
I OS '18 52,261 O• 
ins ,.q s2.26'1 O• 
105 so 521263 o. 
10s 51 s2.2A?. O• 
lOS 52 S212A'I O• 
IDS 53 52.26'1 O• 
lOS S'I 521263 n• 
IOS 55 521262 O• 
Ins 56 s2126'1 n. 
lOS 57 521263 O• 
105 58 521262 01 
10s sq s2.26' O•· 
106 0 S21261f 'l• 
106 I 521263 ne 
IOA 2 ~21262 O• 
106 3 s2.261 o• 
106 'I s2.26'+ O• 
106 s s2.26.'.\ ".I• 
106 6 s2.262 n1 
106 7 52126'1 l'J• 
106 A 52126'1 O• 
106 9 521263 O• 
106 10 521262 O• 
106 II 52126'+ O• 
106 1 2 52 1263 O• 
106 13 521262 0• 
106 J'I s2,z,1,z O• 
106 IS 52126'1 O• 
106 16 521263 O• 
106 17 521262 O• 
106 18 52126 1 01 
106 19 52,26'1 Ch 
106 20 Sz,263 O• 
106 21 52,2112 O• 
106 22 521261 O• 
106 23 52126'1 01 
106 2'1 5212113 O• 
106 25 Sz,Zb2 Ot 
106 26 52126'1 O• 
106 27 ~21263 O• 
106 28 52,262 O• 
106 29 521262 0• 
106 30 52,26'1 . O! 

106 11 s2.26J 
106 32 s2.262 
106 33 52126 1 
106 3'1 s2.26'I 
106 35 s2.26J 
106 36 52.2&2 
106 J7 s2.261 
106 JB Sz,26'1 
106 J9 s2.z1o.3 
106 'lo s2.262 
106 '+I 52126'+ 
106 '12 52.261 
10 6 '13 Sz,z62 
1ob lf'I 52.262 
106 i.+s s2.261f 
1c6 lf6 sz,2,1,3 
106 '17 521262 
to"' '48 s2.261 
106 '19 52126'1 
to6 sn 52,263 
106 SI 521262 
106 52 521261 
to6 53 s2.26'4 
106 Slf S2121iJ 

lo• ss s2.>A2 
Q6 56 52,21.lf 

Io tt 57 52.261 
106 SB 521262 
lob 59 s2.21t2 
107 0 52126'1 
107 I 52.263 
101 2 sz.2,1.,2 
107 3 s2.21.1 
107 "4 S212b'I 
107 S 521lb3 
101 6 52,262 
107 7 521261 
107 A 52,26'1 
107 9 521263 
107 10 52.262 
107 11 S2,2h'I 
107 t2 s2.26J 
101 13 52.262 
107 l'I 52,262 
101 1s s2.2A'I 
101 16 s2.26J 
to7 11 s2.262 
107 IA 521261 
107 19 S21261f 
101 20 52,263 

O• 
O• 
0· 
O• 
a. 
O• 
O• 
O• 
O• 
O• 
O• 
n• 
o• 
n• 
O• 
O• 
O• 
O• 
O• 
O• 
n• 
O• 
O• 
O• 

"' O• 
O• 
O• 
O• 
0• 
0• 

"' O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0• 
n. 
O• 
O• 
O• 
O• 

•00 
.oo 
oOO 
•00 
.oo 
.oo 
•00 
.oo 
•00 
.oo 
.oo 
.oo 
.oo 
•00 
·00 
•00 
•00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
•00 
•00 
•00 
.oo 
•00 
•00 
•00 
.oo 
•00 
.oo 
•00 
•00 
•00 
• oo 
.oo 
.oo 
.no 
•00 
.oo 
.oo 
•00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
•0 0 
.oo 
•OD 
• 00 
•00 
•00 
•oo 
• 00 
•OD 
.oo 
.oo 
.• no 
.no 
•00 
.oo 
•00 
.oo 
•00 
•00 
.no 
• 00 
•00 
.no 
•00 
•00 
•00 
·00 
·00 
•00 
•00 
•00 
.oo 
•00 
.oo 
•00 
•00 
•00 
.oo 
.no 
•00 
.oo 
•0 0 
.oo 
.oo 

PLATrnRM GJMRAL ANGLES 

fNN[lt MIDDLE 
tn r.G l foEGI 

OUTER 
I DEG l 

•7A t t 33 
•7A d ll 
•7B, l 33 
• 7Atl .,3 
•711111:..'.\ 
•'IA1D3 
•7A •I 33 
•7 Ael~\l 
•7Ae l\:\ 
•7A •I 33 
•7 A,13J 

•7A, 133 
•7A, I 33 
-78 .t:'\3 
•?A, DJ 
•7A, I 33 
•7A11'\3 
•7A, !! .) 

•7 A •I 33 . 

•78 • 1.' 3 
·?R 1 1:\3 

•7A 1 1 .'J 
•7R, I 33 
·7P •I l .l 
oo78tl'l3 
•781133 
•7A t I .'\3 
•7R1DJ 
•7A • 1'3 
•7R, l .13 
•7R1 ll.'.\ 
•78 • 1.'.'3 
•7A• l' 3 
•7A1133 
•7Ae lll 
•7A11]3 
•78. !.)'.\ 

•7R • !'.\'.\ 
•7 A t l .'13 
•7Rel33 
•?Re I :D 
-781133 
.. ,, .. 1 33 
•7A • I 33 
-7~· 133 

·7~, l 33 
•781 I '.B 
•78 •I 33 
•7A el .,:'l 
•7R •I 33 
•7Aell3 
•7Ae 133 
•7A, I 33 
•7A •I 33 
•78 .t 33 
•7R1133 
•7fh Ill 
•7A •I 33 
.. 79 • 1 33 
.. 79 • I ,3 
•7 R ti 33 
•78 • L'\3 
•7R11''.\ 
•7R1t:\3 
•7A, 1.'.\3 
•'78 • 1 3) 
•7Ae I .'D 
•7At1'3 

•7R •I ·' -' 
:;:: 1~~ 
•7Rtl33 
•78, I 3 3 
•7A, I 33 
•7A, I 33 
•7 A, I 33 
• "P: •I iJ 
•?A .t I .13 
•7 Aell:1 
•7R •I.'.\ 1 
•7Ae 1'3 
•7Attll 
•7At 1 '.D 
•7Atl'J 
•7A, 113 
•7Ael'.\3 
•7A1 l '.D 
•7A 1 I 3 3 
•7A ti )3 
•78.t'.\.'\ 

•7R •I .13 
•7R •I .\3 
•7A. DJ 
•7R, I .13 
•7R • I '.'.'.\ 

·· 012 
-.012 
... 012 
-.0 12 
... 0 12 
-.012 
•10 12 
··012 
•• 0 I 2 
··012 
... 0 12 

.. • 0 I 2 
-.o 12 
• • 0 I 2 
• • O 12 
.. • 0 I 2 
-·012 
-.012 
·· 012 
··012 
.. • 0 I 2 
-.0 1 2 
• • 0 I 2 
.. • 0 I 2 
• • 0 I 2 
... 0 12 
-.0 1 2 
-.012 
-·0 12 
-.0 12 
••O I 2 
•1 0 I 2 
-.o 12 
... 012 
··0 12 
.... 0 12 
... 0 12 
-.0 12 
.. • 0 I 2 
... o 12 
-.0 12 
... . o 12 
... o 12 
.... 0 12 
~ .~:q ~ 

•6 Qe057 
•6 Qe05 7 
•601057 
•601057 
•60105 7 
•60e057 
•6Qe057 
•60e0S7 
•6n, n!;7 
•601057 
•601057 
•60•057 
•6Q1057 
•601057 
·bo10S7 
•6 n•D57 
•6Qe057 
•bQ1057 
•6Qt057 
•b01057 
•b01057 
•601057 
•6Q10S7 
•601057 
-110.n!;? 
•6 010 57 
·bOe057 
-611 .n!;7 
·601057 
•6n. oi;1 
-601057 
•60105 7 
•6Q10S7 
•60. 05 7 
•6 Qt0 57 
-601057 
-601057 
-601057 
•6 01057 
-6 01057 
•601057 
•6Qe057 
•601057 
•6Q10S7 
•6010~7 

-.0 12 •601 057 
·· 012 ·6Q11J57 
··012 ·6Qt057 
··012 •6Q10S7 
-.0 12 ·601057 
-. 012 · ·60.os? 
.. •O 12 
-.012 
.. •O I 2 

'"'• 0 I 2 
.. • 0 I 2 
... • 0 I 2 

·· 012 
-.012 
.. , 0 I 2 
.. • 0 I 2 
.. • O I 2 
... 0 17. 

... • O I 2 
-.012 
•• O I 2 
•• O 12 
.. • 0 I 2 

··012 

::m 
-.0 1 2 
• •O I 2 
.. •O I 2 
-.0 12 
- ·012 
.. • O I 2 
.... 012 
• • O I 2 
• •O I 2 
-.012 
.... 0 12 
• .n 12 
.. • 0 I 2 
.. 10 1 2 
-.o 12 
-.012 
-. 012 
-.0 12 
... 012 
.. •CI 2 
""•0 I 2 
... 01 2 
-.0 12 
.. • 0 I 2 

-11 01057 
•601057 
•601057 
-601057 
-601057 
·6 0 1 057 
·601057 
-601057 
-6 0t0Ci7 
-6 01057 
·601057 
•601057 
•601057 
•6 01057 
•A n10S7 
•6Q10S7 
-601057 
-601057 
•601057 
·6 0. 057 
•601057 
•lt Qt0 57 
•601057 
•601057 
·6Qt057 
- 1in. os1 
-601057 
-601057 
•6 Q1C57 
•6 0. 057 
-601057 
•6Qt0Ci7 
•6Qt057 
•601057 
-601057 
•6Q1057 
•6Qt057 
-tto, os1 
·601 0157 
•601057 
•601057 
•6Qt057 
•6Qt057 
•6Qt057 

~63 

LUNAR MODULE 
VrHJCLE ATTITUDE ANn RATES 

VEHICLE TURNING RATES 

P1TCH RATE YAW RATE ROLL RATF. 
(0 £Gi!;£( 1 IOEG/SEC) tn rG iSECI 

COAST TO P•63 

.• nnn 
1000 
.•o no 
•000 
~ nno 
.•00 0 
,onc 
.. ooo 
,nno 
.. ooo 
.onn 
,ooo 
.• 000 
•OMO 
• 0('10 
.•nl'.10 

.. o"o 
.. nno 
~ nno 

.. nr.10 

.• n~o 

.. nno 

.nno 
•OC'tO 
.• ono 
•000 
.•000 
,ono 
.. ooo 
_.one 
.. non 
,•OMO 
.. non 
.• nno 
.. ono 
_.no o 
.oryo 
•CIOO 
_.Q nO 
,. onn 
•OMO 
_. ono 
.• ooo 
,noo 
·000 
•ODO 
.. one 
.• ooo 
,• 000 
,oQO 
.. 000 
•000 
.• noo 
,•00 0 
.-ono 
•000 
_.ODO 
'000 
.• ono 
.nno 
.• 000 
•000 
tQOO 
•ODO 
_.one 
•nno 
.•ODO 
~one 

.• ono 
•OCIO 
.nno 
.. 000 
•nOO 
.. ono 
•000 
.' ono 
.nno 
.• noo 
•000 
,noo 
•000 
• Of.10 
•000 
_. nno 
• 000 
•ono 
•000 
.. ono 
.. oi:-io 
•nno 
.. ooo 
_. ono 
.•nno 
•000 
• onr1 

•000 
.ooo 
1 000 
1000 
.ooo 
. oco 
•000 
.ooo 
.coo 
.ono 
• ooo 
.ooo 
•QOO 
1000 
1 000 
•DOD 
•000 
1000 
• 000 

'000 
.ooa 
tOOO 
1000 
1000 
1000 
•000 
.ooo 
1000 
•000 
•DOD 
•COO 
•000 
•000 
•DOD 
•000 
•OOQ 
.coo 
•ODO 
1000 
.ooo 
•000 
1000 
•000 
•ODO 
.coo 
1000 
•000 
.ooo 
•000 
• coo 
•000 
•000 
•DOD 
• 000 
.coo 
•000 

•DOD 
•ooo 
•000 
. ooo 
1000 
• 000 
•000 

•DOD 
•000 
•DOC 
•000 
1000 
.ooo 
1000 
.ono 
• 000 
1000 
1000 
• ooo 
1000 
iOOO 
• 000 
•000 
• coo 
•000 
•DOD 
• 000 
• ooo 
•000 
.coo 
•DOD 
•000 
•000 
.ooo 
.t DOD 
•000 
1000 
•000 
•000 

.• 000 

.. ooo 
,ooo 
.ooo 
1000 
.- noo 
1000 
,ooo 
,1000 
·000 
.• ooo 
·000 
,ooo 
,1000 
.• 000 
_.ooo 
,.1000 
,.ooo 
~ODO 
,t ODO 
,.ooo 
,ooo 
1000 
•000 
.• ooo 
.t DCCI 
.• 000 
,coo 
.. 000 
.. 000 
.. 000 
.• 000 
... 000 
.ooo 
.. ooo 
.•000 
1000 
, ooo 
.• ooo 
.. 000 
.. 000 
,ooo 
.. 000 
_.ooo 
_, ooo 
.ooo 
,coo 
_.aoo 
.• ooo 
,ooo 
• 000 
.tOOO 
_,ODO 
•ODO 
_.ooo 
,•000 
.• 000 
•ODO 
.• 000 
.• ooo 
·000 
.• 000 
,.ooo 
.. 000 
.ooo 
•000 
.. 000 
~noo 

.• ooo 
• ODO 
.-ooo 
,ooo 
_.ooo 
.. 000 
•000 
_.ooo 
,coo 
.•ODO 
~000 
.ooo 
,.ooo 
.ooo 
·000 
•ODO 
•000 
.. 000 
, ooo 
.t OOO 
_. ooo 
,•0 00 
.t DOD 
,1000 
_.ODO 
.. ooo 
• 000 

LOCAL H0Rl70NTaL [UL[R ANGLES 

PITCH 
IOEGl 

16lf, OlO 
1671028 
110.02s 
I 7 3, 02 1 
1761016 
I 79,Q11 

•177,993 
• 171f. 997 
- 112.000 

: 1:::gg~ 
· 1621998 
• tS9,992 
- 1561983 
•1SJ197Q 
•1501953 
• , .. , • 931 
• 1lf'I•9QS 
• I 'I I • 873 
• 1J818J6 
-135,792 
• t 32. 7'13 
-129,687 
• 12•.•2• 
•1231553 

• 120 1 If 76 
·1(1.390 
-1111. 296 
• 11lt19 5 
·1081Q8'1 
•1olf196S 
-101. 838 
·98,70 1 
·95.SSb 
•92 1 lfo I 
-e 9.230 
·861065 
-e2.ee3 
-79.692 
•76, '192 
·73.283 
•7 01065 
•66. 838 
·6l.6QJ 
-~o, Jtto 
-s1,109 
-s1. eso 
•S Q,S83 
•"7,310 
•lflf. 029 
•lfO, 71f2 
-3 7 t'llf 9 
•Jlf .tSI 
•JQ.8"18 
-27. SlfQ 
-2lf.22e 
•2 Q• 9 l 2 
• l 7 • 59 3 
• )If. 27 2 
- 1 o. 91f9 

... 7, 621f 
·"4. 299 

.. ,973 
2.3S2 
S,676 
8,999 

i2.120 
J 51638 
18. 953 
221265 
25,572 
28. 871f 
32tl72 
35,lfb3 
38. 7'19 
'42 1 028 
'IS, Jo I 
lf8 • S6b 
5 1 . 823 
s5.o7J 
58. 31 5 
61 ,51f8 
61f. 77 3 
67,989 
71, I 97 
7'f,39S 
77,585 
ea. 765 
83. 936 
87,Q98 
90,2Sf 
93. 391f 
96.529 
99,655 

102.112 

v •• 
tnEGI 

.. . •O IO 
-. 010 
• .' 0 I I 

- .. 011 
• _.n I 2 
'"'• n 12 
-,n1J 
•.• n t l -,r;i 13 
-.0 1• -.-n 111 
-, 01 .. 
.. _. O I If 
-.-n I If 
• .• n I 5 
• _. n t 5 
.. ,. n IS 
.. , n 15 
-~ n 1 s 
.. .t n IS 
- .' o ts 
-,n1 s 
.. • O I 5 

... , n 1 If 
""•01 'I 
-.n1,. 
• .•n 1 '+ 
- ,o I 'I 
-,.n 1 'I 
- .•n I If 
-.o I 'I 
- ' "I 'I 
•• ot '1 
-_.n 1 If 
- .• n1,. 
.. •a I If 
... 0 ... 

·· n 111 
.. • n I If 
".•OJ• 
••OI '+ 
.... n I If .. , n,,. 
• .• n 111 
.. . • n I If 
.... 0 I If 
.. , 0 I 'I 
- • n I If 

"" ~· n I '+ 
- _. n I 'I 
.. _. n I If 
• .• n I If 
- _. n I If 
·· nt '+ 
··nl '+ 
-.• nt q 
.. _. O I q 

:- •n l If .. • n,,. 
.. ,. n I If 

"'_. n I 'I 
- ,o 111 
.. • O I q 

.. _. n I If 

.. •O I q 

.. _. n IS 

.. _. 0 IS 

.. ~ O I 5 

- .• 015 
.. ,, n IS 
-~nl5 

•• nlS 
.. .' n IS 
• .•O IS 
••n1s 
.. _. 0 IS 
.. , n t 5 
.. , n I 5 

·:n l 5 
.. •O I 5 
... • n IS 
- ,015 
.. • n IS 
• .• O l S 
.. ,,015 
.. _. n IS 
.. ,. n I 'I 
- .. 01 q 
.... 0 I If 
•: nl 'I 
.. , n I If 
.. _. n I q 

-_. n 1 ct 
- .. 01 If 
••DIS 

AOL L 
(Q[GI 

•liO • O j 5 
•60.tOi6 
•60. 01 • 
·60,oi• 
·•0,01 • 
•li 0 .• 016 
•6o,ol6 
•bO•O 16 
•& o,oi" 
•6 0.1oi6 
•bO .o 16 
·1t o~o}6 
•60 .. 016 
•60,11 OJ 5 
•& O•OJS 
•6 0,1015 
•& o.1 oi s 
·•o .• 0.1 s 
·• n,01.s 
- 60.11015 
•1.n. o 15 
•& o.oJs 
• 1.0 _. o 1 • 
·A o.oJ6 
•6Q•Ql6 

·6o~oi6 
•loo • O 16 
•6o~ oib 
•6010 16 
•1io_. ol 7 
-110.017 
•60 .•0t7 
·6o.eoi7 
-110 .. 017 
·6o•oi 7 
·6 0•0 .18 
·•o, o i 8 
.. ltO.t oJ B 
•AO • O I 8 
•6o~oj8 
•6C• O j B 
·1to~ol8 
·•o, oi9 
•A O•O! 9 
•6Qt019 
•6o~oi9 
-110 .. 01 9 
•60.019 
·•o~ol9 
•110~0-i9 
·1io~ o i 9 
-6o .. oi9 
•60 .. 019 
•60,10j9 
•b O.•O 19 
·A o•ol9 
·Ao·oi9 
- 1oo • o i 9 
•6Qt 0 19 
•A O~ ol 9 
•60,• 0 r 9 
·6o.ot9 
•11 0•019 
•tto_. oi 9 
•60.t 0 I 9 
•ltO•O "j 9 
·&o.oi 9 
-110. 019 
•60 .• 0 "i 9 
·•0·01- 9 
•AO~O 9 

•/.Q• 0 i 9 
-60. 019 
•6o·oi9 
·60 .• 0 _19 
•6Q _• 01 9 
-1.0. n "[ 9 
•liO.•O I 9 
-110.019 
·Ao. o i. 9 
•60•019 
•60.1019 
-110_1019 
•6 0. 0 19 
•l.O• 020 -•0 .. 010 
•6 0.eO'O 
•6Q.1Q?O 
•6 0,.011 
•AQ•O' I 
•6o .. o.?2 
•l.0 .•072 
•6o .•073 
•6QeQ;3 
-6o•o7'f 

LM ~-AaMo ,~HILES 

,LEYiT ioN aZtHUTH 
IO•GI loEGl 

l l;tA 
I lie A 
I l' •A 
ll?•A 
I 3' •A 
t l;." 
11; ... 
11; •• 
13; •II 
11; . ~ 
I J,, A 

1 ll• A 
13,eA 
tJ;,A 
1 l; •A 
13;.A 
t 3i•i 
I 3, • 7 
13 ;. 7 
13; .7 
I 3; • 7 

I 32 • i 
131•7 
1 31 1 i 
13,•7 

lli• i 
I 3' •? 
t l;.; 
13 ;.; 
13;. ; 
t li. 7 
13,.? 

132. 7 
13,•? 
13;.; 
I 3; • 7 
I 3; • 7 
I Ji, A 
I 3, ,, A 

ll;•A 
tl;tA 
I 3; •A 
t Ji• A 
13,tA 
I);~ A 

1311 A 

I 3i t A 
13, •A 
J) ;,q 

I 3; • q 

11;.q 
I 3; • q 
I 3; ,q 

J);.9 
t 3;. q 

l 3;. f1 
I 3; •n 
1J-t•n 
I 3, • n 
1 3; .n 
t l; • n 
13 i • n 
tli • n 
1 Ji. j 
J 3i .' I 
13 .; •. i 
13.; •• 
13;. i 
13; •• 

13;,; 
3,., 

13 ~.' 
13'. ? 
13i • z 
t 3i.' 
t l'.; 
I l°'; • i 
I J ~ ·'? 
13,.' 

13,. ·' 
I 3 i •' 

I J' • '.\ 
t l~ • .:\ 
13~ .' 
1 Ji. ·' 
13 ''9 ,, 

t l'. ·' 
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zz. ! 
2! f' 
270'11 

270~ 
2!. ~ 
2?. 7 
27 •A 
2R .;.. 

2~ • l 
2i;t. ~ 
2At'\ 

2~ or:; 
2~. 7 

2'" 9 
20. ri 
20 f ('I 
20. ! 
20• 'l 
2Q,, 

20., 
20 0 ~ 

20·~ 

20.-:. 
20 ,i; 
20.,, 
2Qo" 
20 •A 

20 0" 
20 o A 

3;, • n 
3;,.' Jn., 
1n oco 
Jn." Jn , R Jn,Q 
Jn. C) 

3 i, j 
J !' J 
3 ' . 'I 

Ji·~ 
JI• 7 
Ji. C) 

3;. i 
3;,; 
J?·~ 
J, 0 c; 

3; 0" 
J;. C) 

3, • n 
3;.,; 

·i•·· 
•JS•O 
·.~ 5. 2 
• 15·'1 

·is·• 
• 1507 
• _15. 9 

• .16 • I 
• 16. J 

• i6 •'I 
·~616 
" 16. 7 

•)6.9 

" 17 •I 
· i1.2 
•i7·• 
• 17•S 
• 1 7 0 7 

.. ·j).B 

- J. 8, 0 
• ). 8 •I 
•18,2 
• 18 . 'f 
• i" 8 ,15 

•1816 
• 1808 
•JHoV 
•t9•0 
•[9.2 
• , , • J 

· i •.• 
"' t 9. s 
• 1 916 

·i•·e 
•19.9 

"70• 0 
"?O' I 
•10 .. 2 

-~ o .. J 
•io·• 
"?O •S 
•11]. 6 

"1 0 • 7 
•20. 8 
•? O• 9 _ 
•2 I o O 
•?I• I 
·? 1 .. 2 
"?I o3 
•2 1 ·It 

:J ~: ! 
•2 t • 7 
•2 1 o a 
•i I• 9 
•12. 0 

•?2 ,0 I 
"12•3 
·22,J 
·?2o 'f 
·?21 'f 
•22.s 
•12.s 

"72·• 
•12. 6 
·?2·7 
"72·7 
•22 .• 7 
-?2. 8 
·22.a 
•?2•A 
·12.0 
·2209 
.;3, I 
•1J. 2 
•2J.6 

·ilo 7 
•7).8 
·z3,. 9 
.. ? 3 ~ 9 
•1'11 0 

•i'I, I 
•2't. J 
•7'1 f 4 
• ict. 'i 
•7 11 .. s 
•?'f. 7 
•11t 0 B 

•?'4. 9 
•2S•o 
•l!J• I 
•7s.3 
• 2s • '+ 
•zS •'I 

• ,s.11 

~ 



• 

,, 

~ 

GR OU No 
EL .. SED 

TIME 
I H, M, 5) 

I oB at ? 
I 08 •7 
I OR •7 
1 OB 't7 
I oA ap 
I oB 't? 
1 QA '17 
I OB •• 
I oB 'fA 
1 oe '+B 
I oB •S 
I OB •• 
I QB • B 
108 418 
I oB '18 
1 oe '+B 
I oe 'IB 
I oB '+8 
t QB 't8 
1 oB at8 
I QB '18 
I 08 •R 
1 oe -tB 

I Ofl 148 
I oB 't8 

'17 t QA t 
'f~hQAQ 

S I , QA I 
SJ,Q7' 
ss.oAt 
571079 
S91QA I 

I • 079 
J1QAQ 
S1QA2 
7. a Ao 
9tOR2 

11 ,oeo 
I J 1081 
I S1Q79 
11.ae 1 
191079 
2 1 , QA I 
23 1079 
2s.0Ao 
271QA2 

Z9.nAn 
l I , QA2 

JJ.a9o 
35,QAI 

108 'tA 37,0AO 

108 '18 391QR I 
toe 'tB '4 I • 079 

'43. oa 1 
'fS I 079 
'17 , oB I 
'f'J.Q79 
s 1. oeo 
53. Ofl2 
ss,oeo 
571082 
S9e080 

1 QB "IB 
I oB 'tB 
I QB 'tB 
l oA "18 
1 QB 'IB 
I ae 'te 
I oA 'tB 
I ae 'tA 
I oe 'tB 
1 oe 't9 
I QB 't9 
I QB 't9 
t as 't9 
1 QB 't9 
108 
I 08 
I 08 

~· •• .. 
I I QA 1 
3t 079 
510A I 
71079 
9. oiJ.1 

I I t Q79 
131080 
IS~OA2 

1oe '19 11.ofto 
IDB 't9 l 'J.082 
10B '19 2 1 1080 
108 't9 23.oe 1 
toe '49 2s.019 
10B "19 :n1 oe1 
toe '19 19,Q79 
JOB '19 ll•OB I 
toe 'f9 3J,Q79 
1 oe "19 Js.oso 
t oe '+9 J1.019 
108 't9 391080 
108 '19 '4110P.2 
108 'f9 1431080 
t oB "19 'IS1QA J 
t aB 't9 '47,oea 
toe "19 '49,oAt 
108 't9 511079 
1 08 "19 SJ,QAI 
IQB 't9 ~51079 
108 'f9 S71QR\ 
toB 't9 591079 
1 oe so 11 oso 
1 08 SO 31QA2 

1 oA SO 
l QB SO 
108 so 
IDB SO 
t oe sn 
1 oe so 
1 oe so 
108 so 
JOB SO 

s.oRn 
?1QA2 
9, OR{l 

I I , QA I 
1 31079 
IS10AI 
171079 
19, oA 1 
2 1 . 079 

108 50 231Q.ll(l 

toe 5o 2s.0A2 
1oe 5o 21.oAo 
JOA 50 291QR2 
toA so J 1 .oeo 
IQA SO 3.'\1QA I 
JOA SO 3S1QAO 

TIME 
FROM OPS 
I GN I TI ON 
IMJN,SEC I 

s. 146100 
s ... ,. • 00 
s. so. Q("I 

s. s2.no 
5. l't 100 
5, 56,QO 
t:;, SR 1 00 
s. 60100 
61 2.00 
6. .. • 00 
61 6100 
". 8. 00 
6. 10 .oo 
6. 12 100 
,,. l '+ 100 
6 •. 16. 00 
61 tf~.oo 
6. 20. 00 
61 22.00 
6. 2'1t00 
61 26100 
,,. 2R,nn 
6, 30, CID 

". 32' 00 
6. J'l 1 00 

'" 36,00 

'' 3e.oo 
6, 'fO , 00 
6. 'f2' 00 
6, 't'ltOO 
6. 't6 •00 
6. 't8 •00 
, .. so.co 
61 52100 
6, S'+ 100 
,,,. 56100 
61 §A,QQ 
61 60100 
7. 2 100 
7 1 'f 100 
, , 6' 1'.10 
71 A 100 

7, I 01 00 
1. 12 . 0('1 
7 ~ 1'f!00 
7. 16. on 
1. 18. 00 
1 . 20.00 
1. 22•00 
7 e 2'1. 00 
1. 26100 
1. 28,00 
7, 30•00 
7, 32. ('IQ 

7, 3'f. 00 
7, 36100 
1. 38,00 
1, '+o• oo 
7 t '12 I 00 
7 e 'l'l e 00 
7, '16. 00 
? , 'tA • 00 
1. so.co 
1. s2.oo 
7 I S'l 1 00 
1. 56100 
1. 58,00 
7, 60100 
A. 2 .no 
8, 'I, no 
A 1 6 • 00 
81 e.no 
A, to.no 
R 1 I 2 100 
R, I 'I 1 00 
A I J 6. 00 
A 1 I At 00 
A1 20t00 
At 22100 

A 1 2't 10 0 

Rt 26100 
Et 1 2a. oo 
e. 30,00 
At 32•110 
A 1 3'11 00 

IOP. SO :\7tOR I At 36100 
loB SO 3'i.079 P, 38100 
108 SO 'll10Ell At 'IOtCIO 
108 SO 'IJ1 Q79 At 't2e00 

Pl ,1i TF't)AM GI He.u ,t,NGLE5 

INNE" MtOOLE 
l o[GI l oEG I 

7 3 •' 1 A 
7 3. 11&+ 
?3 ~ na+2 
12.••8 
73,Jnb 

13. 7 "7 
7 3. 767 
11. 3!-o 
721fU6 
7 2• '17 I 
7 2.t I Al 
7 1 • A?A 
7 t ,6 t .. 
71. l•a+ 
7 1 1 I 7'f 

·1 0 ·,,33 
7n I 7 ,;7 
?(l,SR I 

10. 'lo5 
7r)t152 

?n • I ll 1 
6'h'All 
b'h 834 
i'.9 I ,,~Q 

69, Sna+ 

#19,307 

6A • q 1 I 
6B •~ I 6 
b8, I Rb 
67,AJS 
67 • 'IA3 
67 t 1 !-3 
66 I Alt& 
66,S#in 
6b .· 27&+ 
66.0SS 
65191>7 
65. ,q3i; 
bS , 7'17 
65. 72c; 
6S16A! 
bS1b 1 c; 

65. 5!"1~ 
1.5. 3q1i 
~s, 43c, 

liS 115!"15 
65. 61;Q 
65. l.~9 
65 1 637 
6S ·• S[.'I~ 
65. ?.'l~ 

6~ • 0'2 
6611 81.R 

6tt. 6•2 
6tt • 6f't'I 
btt 156 1 

6111 .• 3"';! 
6111, 3ll I 
63 I Q'IS 
63 ,S!§n. 
6313~? 
63, S7 '-
1-tt ·0'9 
6611 R,4 
65. '"'6 
65,SQJ 
65, 61 ~ 
65. ll 17 
bS •I r;4 

65 ·• 1 5'1 
6S, 1I 0 
6111I ... ,3 
6:\. 616 
b217l7 
b3 ·• 2i'.ll 
liJ. 352 
63. 35 2 
6? •Sil. j 
62.r'7A 

,, 1. ,,ia., 
b It ... R't 
61 • b I 6 
60, 1e I 
~q •'IRS 

SR I"' I 

SR I ,7,, 
JR I 2A 1 

2Aol5 1 '-' .1i, ... 

elt l 'f 
•'+14 
1'tt'f 
14 \4 
1'fl'f 
1'+!'1 
1'+l'f 
1'+1'+ 
1'4 1 '+ 
1'f l 'f 
•'+ 1 4 
•'I I &+ 
,'1 1 &+ 
• "113 
• 4 t 3 

• "11 3 
•"I I 3 
... t 3 
• '+ 1 3 
•'I I 3 
1'113 
t"lll 
,'t ( :\ 
• "11 3 
•"I I J 

• 4 I 3 

• 'f I 3 
... 13 
... t 3 
, 4 I 3 

• '1 I 3 
t"' 13 
• 39 1 
,J91 
I 39 1 
• 3q I 
• 3'1 
• 39 I 
• 39 t 
• JQ 1 

• 3q I 
• 3'1 
• 391 
I 39 1 
• 39 ~ 
I 3q I 
I J91 
• 3• 1 

• 3" 
• 391 
• 3.«.9 
I J6• 
• 369 
136, 

136• 
• 36, 

•36• 
1369 
• 369 
I 36C1 
elb9 
1369 
1369 
13Aq 
1369 
1369 

• l1<i' 
13/.,9 
• 31-• 
1369 
1369 
• 3.i,q 

I 31.• 
1369 
1369 
I 369 
• 369 
• 369 
1370 

e37o 
1370 
1370 
• :\70 
• 3ll9 
• 3'19 

• Jq9 
• 36"1 
• 370 
• 370 

OUTER 
loEG I 

I 0,, 
, C'll 7 
t 01 I 
• 021 
1n11i 
I 0 I '+ 
tO J 4 
t 017 
1021 
'0 I "I 
10 17 
• 019 
.021 
1000 
• 0 IQ 
.010 
101 'I 
I 012 
• 0 16 
• 0 17 
1 0 I n 
•con 
1 0 In 
, n Io 
1n 14 

• ooo 
tOOO 
. oon 
• 0 I n 
.oon 
1 oon 
t0Qf) 
10tn 
•OOn 

'oon 
.oon 
• 00('1 
1000 
tOOn 
• 00['1 
•000 
• ooo 
.non 
.ooo 
• onn 
1000 
1oon 
.oon 

... 012 
• ~01'1 

··023 
- 1 Q2n 
- •021:1 
.. . o l 9 
.. •O I 7 
-•017 
-·0 12 
-•0 17 
.. , 0 111 
-·~In 

• 10 I 0 
.. , O I 2 

-.0 12 
•I (I J 9 
... 021 
•t 02 1 
-.n2~ 

- 102:\ 
- 102 ! 
.. 1021 
- • 02 1 
- • C'l 19 
-.c11' 
•101 A 

•1019 
•I 02 1 
-.021 
- • 0 12 
- 1022 

.. 1021' 

.. • 0 I 9 
-.022 
•I Q 16 
.. '03('1 
- • C'l2 3 

... 02, 

... 063 
• 10 In 

•OOn 

~67 

. I UNAR MODULE 
VF'HtCL E ATTI TUOE ANO RATES 

VEHICLE TURNING RaT[S 

P 1TcH R.1i1E Y,t,W R,t,T[ ROLL R,t,T r 
( DEG i5f:C) •DEG/ SEC ) I nEc:;i SEC t 

.•011 
.. .t 012 
-.- 066 
- .. 022 

.tl'i'f 
.. 231 
, 01)0 

- .. zr19 -.• ,,., 
.... I ~8 
.... t 5'+ 
.... ! '1 l 

"" .• I 32 
"ol)O 
""•I I 0 
- • 12 1 
- .. oee 
"",• nA8 
- .. nee 
.. ~ 077 
-. ass 
.... n77 
-.011 
- .. 077 
•10Ae 

.ooo 
•000 
·000 
1000 
.ooo 
• 000 
1000 
.ooo 
1000 
1000 
1000 
. ooo 
. ooo 
·000 

•• qoo 
•000 
•000 
1000 
.ooo 

... ooo 
1000 
1000 
.ooo 

.. 1000 

• 000 

.oon 
• .tOOO 

.. 000 
-,ooo 

.. 000 
. - .. ooo 

.. ooo 
- .. ooo 
.... 000 
- .. oos 
••ODO 

1000 
,.ooo 

-·nos 
-.coo 
•1000 
- .. ooo 
- .• ooo 
- .. coo 
- .. coo 
• .tOOS 
.. , 000 
-,.ooo 
· ·000 
••DOD 

THROTTLE RECOVERY 

.. . • 099 

.... 1 98 

... •I 98 

- .• t 65 
.. .' I 76 
""•I 76 
... ! 65 
""! I S'f 
.. •I '43 
- .. ! '43 
• .• 1 I 0 
.. .t O'fll 
.. ,• Oh 6 
.... O'l't 
·· nl t 
·· o:n 
- .• o33 
-.ass 
-.oss 

•022 

•033 
.• 077 
.t ono 

"".' O I I 
• • o.«.6 
"" .ti I 0 
-, 132 
- •077 
"".tORA 
- .. o'I'+ 
.. • 022 
.... o'9 
"" .• 0 I I 
.. • t 9A 
.. • 198 
.. , 0'9 

.• I I 0 
'26 .. 
.J63 
, 231 
.•I S't 
.tO l I 

.... o•9 
- ·"' 32 

•000 
... •0 22 

.. . • 3 1 • 

.. , "128 
- • 1139 

.. 26'1 

.t0'111 
•000 

- .. J'6 
... 2'12 

.ooo 
•000 
·000 
•000 
•000 
•000 
•DOD 

·.-O 11 
.ooo 
100Q 
•000 

- •000 
.ooo 
1000 
1000 

••O DO 
•000 
1000 

-.ooo 
1000 

- .. ooo 
.ooo 
1000 

... 000 
.ooo 

• • 0 11 
•000 

- 1000 

•000 
•000 
•000 
1 000 
•000 

-.ooo 
1000 
1000 
•000 
..ooo 

... coo 
"'• DOO 

1000 

-•000 
•ODO 

... 000 

1000 
•000 
•000 
.ooo 
•DOD 
1000 

-. ooo 
1000 
.ooo 
1000 

MORltnN vrsrBrLITY 

.. ~ I •A 

.... o'9 
•066 

... 't 1 7 

- .• 6'18 
... 297 

•1JnA 
.. 9 .• 99A 
·5.1 065 

... 26't 

1000 
•000 

-. ooo 
- •000 
... a 11 

•000 

Mt GH GATE 

1000 
•000 
•000 

""• 000 

•1005 

-, ooo 
• 000 
.•DOD 

• ,t005 
- .• DOD 
- .• 000 

,1000 
- ,oo5 
.. . • 000 

.• 000 
- .. Dao 

·'DOD 
,.ooo 

.... coo 
.. 000 

-.- 000 
-,ooo 
- .. ooo 

.-DOO 
-,ooo 

1000 
.. · .. oos 
• .tODS 
- .• 000 
- .• nos 
-·000 
"' ,•DOD 

••ODO 
•.1000 
• •ODO 
.... 000 

.tOOO 

.ooo 
··ODO 
•1000 

.• 000 
- .. 000 

.• con 
,ooo 
100['1 

·•000 
- .• coo 
-,.ooo 

,ooo 
•.'DOD 

• 000 
.. ooo 

- .oos 
,• 000 
, 000 
.. 000 

- .. coo 
-.oos 

-~ noo 

• .•ODO 
,coo 

- .. ooo 
- .• 01 1 

•000 

-, ooo 
-. 082 

-,oos 
"'•000 

LOC,t,l HOR I ?ONT ,t,L [UL[R ANGLES 

PJTCH 
I DEGI 

16 t . o t 9 
161.016 
t 6Q,92S 
160,921 
161.268 
161. 768 
11:i1 ·,807 
I 6 I, "127 
160.982 
160.623 
! 60,352 
160. 102 
I 59, 87'f 
1s9,6&9 
I 59, 5Q'f 
JS9 ,2 96 
1S9.tSJ 
1s•.010 
158,867 
1 se, 7'fS 
1SB,666 
I SB. 5'1 ., 
I S8 • • 19 
1se.29s 
158, I '+8 

15 7,9 79 

1s7.•12 
t 5 7 • 2'+'+ 
156. 9't2 
1s6.6 1 e 
J 56 1291f 
1ss,99t 
1ss.10• 
1 ss. 'tso 
I 55 • 190 
15a+_. 996 
Is•• 933 
1S't , 826 
15'11 7 62 
t 5'1, 76'f 
1 s'+. 71!"1 
I S'f, 702 
1S't•6 IS 
1S't,528 
1S't,59'1 

t 5"1. OB2 
1s•.ss8 
t S't, 879 
1 S't, 878 
IS'+, 767 
15'+. 568 
15'f • 32't 
1sa+. 190 
t 5't. 034 
153.96S 
153,939 
1531760 
1 S:\ • 7S6 
t 53.378 
t S3,ooo 
1S2,8 1 9 
tSJ,056 
153,599 
I 5'f, 340 
J S'f, 8 t7 
t 5S, I '+O 
15S.t77 
15"1. 99't 
1 S'I, 7 '11f 
IS'+• 7S8 
I S'f, 728 
I S"I. I Q"I 

I S3.260 
1s2.3q3 
1s2,932 
1s3.a32 
1S3,o•• 
152.263 
I S I • 791 

1s1. 'fo6 
I 51, 218 
1s1.Js9 
1so.s33 
I "19. 2"16 
t "18. 66 J 

1 48, OS'I 
1281065 
It 7 • 9'f3 
11 7 • 'f23 

v •• 
f DEG I 

.. ~ 16 

.. 6 18 ' 
• 5 19 
• 521 
.s22 
,~2't 
.526 
1S2A 
.. 579 
.. 53 1 
, !;32 
.. 534 
.'S36 
, 5 38 
.t~'fO 

• S'f2 
, 5114 
,• 5'f6 
.. 5'19 
~ 55 I 
.• 5s-. 
,. s i:.1i 
.. 559 
.562 
,51is 

~5 66 

,568 
,s10 
,51 1 
.t5 7 3 
,s7S 
.. s 76 
,556 
,55A 
.. 560 
.• 562 
, 56"1 
.• 566 
.t56 8 
.. 5?0 
,S73 
.• S7S 
,s 78 
,1 SAO 
~583 

.. se6 
15A9 
~ 592 
1S96 
.• 599 
.• 580 
1583 
;S86 
.• SA9 
.. S92 
,5 ,6 
_.599 

'liQ3 
, liQ7 

.•"' 1 n 
, 6 1 s 
.. li20 
, li25 

.• 1132 
,1 liJA 
.• li"l"I 

,t ltSO 
.. ,C.56 
.• b62 
• A69 
.. "76 
.' A82 
'1<i88 
, ,C.9'1 

.'?OS 
, 71 'f 
~ 7 2 'I 
.. 7 33 
• 7ll2 

• 753 
.~ 76S 
, 780 

1 79 I 
17AQ 

·''3 

.- ROB 

.' 7 Io 
1~4 I 
• b'f2 

"OL l 
I DEGI 

•Oll I 

• O~ I 
.. o~'t 
tQ't'f 
• 0 •2 
• 0 .19 
·019 
•O'l't 
.• Q't8 
.. Q~J 
10'15 

.•0"' ,. n!;z 
•Q'l't 
• O'l 7 

.. 04:1 • 
1 052 
.• 053 
.. os8 
~ O~ I 
.. OC:.2 
• oc:.J 
1056 

·0~9 
•OAJ 

.ass 

.as' 
1 0,C.3 

•Cit 7 
.' Olt 1 
·0~6 
•070 
.. 07 3 
•O~ 7 
• 010 
.107'1 
•07S 
•078 
.t QAO 
•QA I 
,QRJ 
.• QA't 
.• QA7 
•DA' 
~ 090 

.. O' 1 
1 09 1 
•DA I 
• o? 1 
, 07s 
•Di- 7 
•072 
.•075 
•Q78 
•QA I 
1QR3 
.-oA7 
•DQO 
,n96 
.•I n2 
..i o7 
•I n7 
, I ol 
. o97 
•O'S 
.• 09'f 
•0'7 
.. 102 
.• 108 
,1j 1 
• I) S 
• I '6 
• l llO 
_. I ll5 
• l '13 
•I '17 
I 111;2 

.. 1~1 
• I A8 

• I AO 
.•I R9 
•I !S 
.. 21 S 
,z,o 
• 23 7 

• 25 7 
• 3,c.9 

.• "IR9 
•S nS 

LH "-•u Nn aNGL [5 

FL[VATfON AZ J MUTH 
IO•G 1 IOHI 

3;,, 
li·n 
3-41i 
3-4 1 I 3;,, 
12.~ 
37• .. 
3?.,. 
31. ;\ 

J 1 •"' 
3,1, 
1!.. i 
3 ... 'I 

3~. ~ 
3~.,. 

Ji; •n 
3 ~ • l 
J~ ., 

35.~ 
Ji:.~ 
3~•7 

:\~. ~ 
3,i. '" 
3~. 'i. 
3..,.' 

31.. i; 

J~·~ 
3?.? 
37 .-;, 
J?1~ 
Jt;i q• 
3~. co 
3JI. ~ 
l••t 
l•·~ 
3'•" 
JO t I, 

JO,t JI 
l•• JI 
3••' 
3q,9 

"~. 6 
4ru J 
'f;_. 2 
'In• I 

"", j 
JC)t q 

Jl)t q 

Jo,, 
'f,;.1 
,.,; . ~ 
,.;_,~ 
4n. 1 

'I~.' 
"i. ~ 
"l' 0 
'11.' 
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ailfl'in 15 eu1 
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1uo•t1. 1s eu1 
ibL0"1( IS rtUT 
loD'bl IS t1lll 

UU•'fl •o 6L0'll 15 tJUf 
(Ju•.,.:;. •o luU•':ll 15 tJOI 

ou•zz •o Ouo•cz 1~ uOI 
Ull'lil •o l't:lll'll IS dlll 

00. ti I I c. 
uu •'I" I • o 
OU' h I • c 
Ou' l I 'b 
Ou• Cl I • <> 

OU' U 'c. 
JO. 9 I(> 

OU• h • 6 

OU• C:: • b 

Ou' LJY • U 
Qt). tt5 • 't:l 
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UuO"l I IS ijUf 
hL0'6 IS dUJ 
luCl•L IS eUl 
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tuo•t IS uUJ 
6LLH\ IS 'dUI 
h~O·os JS 'tJOI 
U\fO'l~ U<;i 't:lUl 
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Ud0'bn O':i 't:l01 
bLD'lh US t10I 
1~o·sn us 'tl01 

I S ' ~·l 'H I 
:::i ... 1 J. 

U3":»dV 1.;1 

UN11UH9 



) 

LM/ CSM RELATIVE PARAMETERS -
UNDOCKING AND SEPARATION TO 
LM LANDING 



) 

) 

TABLE XVIII.- LM/CSM RELATIVE PARAMETERS - UNDDCKING AND SEPARATION TO LM LANDING 

GAnUNo 
ELAPSED 

T t ME 

TtME LM TO cSM 
~ROH OPS OEPR~S!tON 

JGNJTJON ANGLr 
( H, M, S I ! H I N,SEC ) t OEG I 

I n.If 27 3Qt737 
10.lf 27 '.\217JS 
l O'I 27 J-t • 7 J7 
lO" 27 '.\617:\S 
1 0'1 27 '.\618711 

O• 
O• 

"' O• 
O• 

•00 
.on 
.on 
.on 
• 00 

IO" 21 36•8711 n• .on 
l D'I 2A l61IHR O• 100 
1 0'1 29 361877 o• .on 
I O'I Jn 3618Ao o• .on 
l O'I 3 1 30.019 O• .on 
10'1 J2 3618?S Cl• •00 
I Q'l . 33 )61877 O• 100 

I O" 3'1 3o,aAo n. .on 
I O" JS 36,a79 O• •ClO 
l o" J6 36,878 ' (it .on 
10'1 37 3618BQ 0• 1 00 
to.If JR 361879 O• .on 
1 0'1 39 J618?8 O• 100 
I Q.If .lfO 36e877 O• 10(1 
IO" 'I I 36.eAo n• 100 
10'1 '12 36,879 O• 100 
10'1 '13 36,878 O• .on 
1 0" 'I.If 36.877 O• . • an 
1Q'I 'IS 3618An rt• 100 
1 0'1 '16 ~61879 O• 100 
IQ.If '17 361878 o• .on 
IQ.If i+B 361877 O• .on 
10'+ '19 3618AQ O• •DO 
1 0'+ SO :'161879 O• 1CIO 
1 0'+ S I 161878 O• 100 
1 0'1 52 361877 O• 100 
I Q.If 53 361879 O• 100 
10" S'I · 361010 Cl• .on 
IO'I SS '.\61877 O • 100 
10'1 56 361877 O• 100 
10'1 57 .'361879 O• 101:1 
1 0'1 58 36.010 O• .on 
10'1 59 361877 01 100 
1 D5 n 36,876 n. .oo 
lOS I 361879 O• 100 
10s 361878 O• .on 
10s 3bel177 rh 100 
10s 36.aAo O• .on 
10s 3618?q f)t •00 
10s 36.878 O• .on 
I DS 361877 O• 101) 

1 05 361879 O• 10'l 
105 9 361878 O• •00 
l 05 1 0 361877 O• · 100 
t o!; 1 1 36.877 o. .on 
1 05 12 361879 O• 1C1n 
lOS 1 3 lb18?B O• tOO 
105 1'1 3/,.877 O• •On 
10s 1 s , _36.S7b o• •OO 
105 tb 361d79 O• •00 
10s . 11 3D,s7A o• .on 
l oS · ! B 361877 O• tOO 
105 1,9 361876 O• 100 
105 2n 361879 O• •00 
10s · 2 1 36et178 O• 101'.1 
10s 22 161877 O• .on 
!OS 23 36,876 O• 100 
105 2'+ 361878 O• 100 
105 ZS 36•877 O• •DO 
I DS 26 361877 O• 10!'1 
105 27 361876 01 100 
ins 2B 3618?A O• .on 
10s 29 36·87 7 a• •DO 
1 05 Jn :l61871! O• •00 
105 31 36•~79 O• 10(1 
105 32 :161878 n• 100 
1·os 33 31t.a11 o• .oo 
10s 3'1 36.a71i O• .on 
105 35 36.a79 O• .oo 
I OS 3/.i :'16187A O• 100 
105 37 361877 O• 100 
J DS 38 361876 O• 101) 
105 39 36.878 . O• .on 
105 '40 36.877 O• .on 
105 'I I 361877 O• 10'."I 

105 '12 3b•876 O• •DD 
1 05 '13 36187A O• ,QO 
I OS 'l'I 361877 O• 100 
105 i+S 361876 O• •00 
105 .lf6 361875 Ot 100 
10s '16 i+a ... 11. O• 100 

10s 't6 .. '+8,"f76 
1 0 s '16 so.'t78 
1 0s 'th s21203 

O• 
O• 
O• 

,on 
.oo 
100 

21 '3 ,3 
• E\56 
,zq9 

'371 
'316 

• ' 1 6 

.i • 3 1 s 
6. "Fl? 
q,03e 

I 2 • 7 JA 
I 5 • ~f".1 1 
PhAn3 
? I , 7'tO 
21.f • hOO 
2713AQ 
3nen75 
32 • 67A 
3c;. 190 

37 •A I 0 
39. 9'10 
"l:h 1 RO 
"1'4. 3'.\2 

'tA • 'tlJO 
"II! 1 3A7 
SO• ?q'f 

S '-• I 29 
C..l, A90 
SS•SRS 
5 71 ?. 1 7 
E;A, 7A8 

J.i:I • 31"!2 
b I • 7b2 
J.:t •I 7 2 
6'l. E;36 
J.c;' AE;'I 
67 • I 32 
bA t 371 
691 Fl?i+ 
71"1I7'13 
71 t ARO 
7219A8 
7 ll, n6~ 
1c;. 1 :n 
76 •I c;3 
77. 1 61 
?At 1 't9 
7?. 1 19 
Ary1 n70 
A 1 • n1J6 
81•9?S 
A]• ll 32 
AJ, 7?A 

Eli+• 6 1 I 
BS• 'tAS 
Ab• Jc; I 
A7 • 209 
AA t f)A2 
AA,•ne 
RQ • 750 
9".I • c;qo 
q 1 'l.j ?0 
9,1266 
91. t t:l"f 
9). 9'13 
9.lf • 7A7 
qi;• A3'l 
96, 'IA6 
97, )'17 
9A •? 1 S 
9'ht)9'+ 
99 I 9A'I 

I 0,, t AA~ 

In 1 • A!'.17 
I O'• 7.lf3 
I O]• b9A 
! {lll. l.7't 
1 cic;.67'1 
106•7no 
I f'.'17 • 7S5 
I ".'IA t qq.lf 

tn••9b5 
I I 1 • I 27 
I I ?.• '.\32 
I I 3 • E\R.lf 
I l "4 t AR9 
Ip;• I 'lR 

I I 5 t! 'IA 
11 't I 7n'I 
I I ~• 534 

•O In 
1 oon 
•a 1 n 
'OQ('I 
•0 1 'I 

•0 1 '+ 

•000 
• 0 1 {l 
• 0 t ('I 
•000 
•000 
• 0 I 0 
•otn 
•000 
•000 
t 0 I 0 
• ono 
•000 

•0 I 0 
•O I C' 
•a 1 1'.'1 
• 0 I 0 
•O I 0 
• o to 
• 0 I {l 
• 0 I 'I 
•O t 9 
•O 1 6 
• 0 16 
I 019 
• 0 16 
I 02 J 
• O I 9 
'02'+ 
•02? 
• 02'1 

•026 
• 026 
• 027 
•030 
•029 
• o3J 
I 0J3 
•033 
• 03S 
•033 
•035 
•037 
•036 
•03fl 
• O"fO 
•O'l 1 
• oi+o 
•oi+o 
•a.If I 
• O'l I 
•O't I 
• 04 I 
•O'tO 
•04 I 
•0'10 
•Q'tO 
•O'ln 
I QJS 
'0'10 
•O"fO 
I OJA 

•o37 
I 038 
•036 
•036 
•OJ6 
•03'1 
• 03'1 
• 03'1 
• 03 1 

• oJn 
•030 
•029 
•029 

•027 
I Q26 

•026 
• 021 
•023 
•023 

•023 
•024 
•023 

• Ol"IOn 
.onot 
• oon2 
.onos 
.ono~ 

R,1iNGf 
RATE 

I F'TisEcl 

'17 t 097 
• 326 
, 6S I 
• 977 

1.000 

LH RR LH RR 
AZIMUTH fL[VATION 

ANGLE ANGLE 
I OEG I tOEG I 

•000 
•000 
• 000 
•000 
•000 

•OOn 
•000 
1000 
•000 
.oon 

C1'1AST TO CSH crRCULARl7ATION 

• ol"ln5 
• 0 1 0'+ 
•0103 
•OJOq 

'0'+07 
105 1 2 
• n'- I q 

10730 
1 nA'li; 
.Q963 
• t nR6 
• 1 21:\ 
• 13115 
, I '+8 2 
.' I 623 
.•I 76A 
• I q I A 
• 2('17 2 
• :1.229 
I 239 ! 
,zsss 
• ?.12'.\ 
12A93 
, 31"1bS 
• 3:>39 
,3q 1 .i 
, 3~B9 
• 3 76't 
• 3939 
•'I I I 2 
, q;>A5 
, 't115S 
' i+b22 
, '17A6 
• ~9~7 

• 51 Ol 
• S255 
151l0 I 
, l)c;'I 2 

I i;676 
, 5AIJ'I 
, S92E\ 
• 6n39 
• 61 'tS 
• A2'+'1 
• 6'.\3i+ 
• 61.f l s 
.b'10A 
I 6552 
• 6J.Q7 
~A loiS 2 
• 66f'9 
• 6 7 1 6 
·• 67 33 
• 6 7'1 1 
.111110 
.6729 
16709 
, 6J.Ao 
• 61o..'12 
• 6t;9i; 
• 6539 
• 6'17'1 
• b'lO I 
16120 
• 623 ) 
~ 6 I 3; 
, on'.\ l 
I 59?. J 
• C:,AQ'f 

• SAAO 
• si:os 1 
• S't I b 
• t;'l7b 

•S I"' 
• 't9AJ 
, i+A30 
• 'IJ. 7't 
• '15 I '1 
• '13S3 
• 't32 I 

• ~32 1 

1 4366 
• l,f't9r; 

1 • ono 
I, 003 
t. 0 1 3 
It 02A 
I• 0'19 
I, 075 
I 1 I 06 

I • l '+2 
t, I AO 

l.t 22 2 
I, 266 
I • l 11 
I, JSA 
I • 'tQ'I 
I• 'ISO 
It '19~ 
I • SJB 
le 579 
It 61 7 
I• 6~ I 
l 1 6R3 
I 1 71 0 
I• 7 33 
I• 7S I 
1 I 76'1 
I " 77 3 
1 I 776 
I I 77'1 
I , 766 
1 . 753 
It 7 J't 
It 7 IO 
I , 680 
1'6't5 
I, 605 
1. S59 
! tS09 
t I 't5'1 
I , 39't 
I, 331'.1 
1. 262 
1 • I 90 
I ol I 'I 
I, 035 

• 95'1 
.A69 
1782 
• 693 
1602 
t5Q9 

I" I; 
• 32 1 
, 2 ?S 
• l JO 
103'1 

.. '061 
""I 156 
.... 2't9 

... 3"2 
- • 't33 
.... 523 

-·6 1 0 
-,696 

- • 779 
• t A6Q 
.. , 93A 

- I• o I 3 
- 1 .0-.5 
•I• I 5't 
- It 2 t 9 
""I, 2RO 
-1. 338 
- 1 . 392 

- 1''t'I2 
• I • 'IR? 
- 1. 529 
- 11566 
.. I , 59R 

- 1. 626 
.. , • 6'+9 
.. I I 653 

- 1 . 653 
29. 3"f3 
se.os1 

• 000 

•000 
•000 
• 000 

. •000 
•000 
•Ono 
• 0(10 
•000 
•000 
•000 
•ODO 
•Ono 
•000 
•000 
•000 
.ono 
•000 
•Ono 
•000 
1 000 
•000 
•000 
•ODO 
•000 
•000 
•000 
•ono 
• 000 
•000 
•000 
•000 
1000 
•000 
•000 
• 000 
•Ono 
1000 
• 000 
•000 
•000 
•000 
•000 
•000 
•000 
•Ono 
I QQQ 

•000 
•ooo 
•ooo 
•000 
•000 
•ODO 
•000 
•000 
•000 
•ODO 
•000 
•Ono 
• 000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 
•000 

•000 
10QO 

•000 
•Ono 
• ono 
•000 
•000 
•Ono 

•000 
•000 
•000 

•OOn 

• 000 
• 000 
•000 
•000 
.oon 
•000 
•000 
•ODO 
1000 
•000 
.a on 
•000 
1000 
•000 
•000 
•000 
•OOn 
•000 
•000 
•000 
•000 
•000 
•ODO 
• 000 
•000 
•000 
•000 
•ODO 
•000 
• 000 
•000 
1000 
1000 
.oon 

•000 
.ooo 
1000 
•000 
•000 
•000 
•ODO 
•OOn 
•ODO 
•000 
•000 
•000 
•000 
•ooo 
•ooo 
•ODO 
1000 

•ODO 
•000 
•000 
•ODO 
•000 
•000 
•000 
•ODO 
•000 
•000 
•000 
•ODO 
•000 
•000 
•000 
•DOn 
•000 
•000 
•ODO 
•ODO 
•000 

•000 
•000 
•ODO 
.oon 

1000 
•ODO 
•000 
•000 

•000 
•ODO 
•000 

LH RR 
HOOE 
FLAG 

O• 
O• 
O• 
O• 
O• 

0. 

O• 
O• 
O• 

O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0. 
O• 
O• 
0 • 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O • 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
n• 
o• 
o• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

"' O• 
0. 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
o. 
O• 
O• 
O• 
O• 

n• 
O• 
0• 

RELATtVr POSrTJON 
;:. 11 RVILINEAR cOORQINAT~~ 

OUT.o~-PLANE orLTA • H oOwNR,1i~Gr. 
{N Mi i CN Ml1 1N Mfl 

······ •nl"IOO 
-•n1Jnn 

•onno 
•0000 

•nnno 
- • nnr.io 

• nnno 
•0000 

•0000 
•nnoo 
•nnno 

.. ,nnno 
•nnno 
• nl"lnO 

-•noon 
1nnno 
•0000 
•nnnn 

-•nonn 
-•noon 

•nono 
•nnoo 

-•onon 
•noon 
•nnoo 
•nnon 

••nnoo 
•onoo 

... • nonn 
- •nano 
.. •nnnn 
• •nl)no 
- • nl"IOO 
-•nnnn 
-•nnno 
-•nono 
·•none 
-•coon 
- ·anon 
... , nnoo 
""•0000 
-•noon 

- •nooo 
-•nano 
• • n.OC'IO 
••noon 
-•nnno 
-•onnn 
• 1 oonn 
·• nano 
-·nano 
-•nnno 
·•nano 
·•noon 
·•nnnn 
-•nnnn 
·•nnon 
-•nnno 
-•nonn 
••nnt'llJ 
••nnon 
-•nnno 
-•nnoo 
-•nnno 
- •nonn 
•• nnno 
-•nnoo 
.. • nnon 
... • nnoo 

·•nnoo 
-•nnno 
-•nnnn 

•nnno 
•nnnn 
•nono 
•nnon 
• n ooo 

-•nano 
-•nnnn 

•01"100 
.nnno 
•nnnn 
•nnno 
•nnoo 
•nooo 

•nnoo 
•Onan 
•nnno 

•0003 
•000 1 
•0002 
.nons 
.oons 

•noo5 
• n I O't 
10202 
•0300 
•0397 
•0'+92 
•0586 
•0678 
t0768 
tQRS5 
• (19'10 
• I 02 I 
, I Q99 

• 11 ?'t 
•I 2'+"f 
•I 3 I 0 
ol 37 2 
• I '+29 
• J '18 I 
• 1 s20 
• 15A9 
• 1 605 
• 1 635 
• 1660 
• 1679 
• 1691 
• ( 699 
• 1699 
• 169.lf 
• 16A3 
• 1666 
• I 6.lf3 
• 1 6 I 't 
•1580 
•I 5'10 
• I '19'1 
tl.lf.lf't 
, J 3A8 

• l 328 
• I 263 
•I J 9" 
1 1 I 20 
• I O't 3 
1(1963 
•0879 
10792 

•07Q3 
•06 1 1 
• nS I 8 
•o't23 
•n326 
•0229 
• 0 I 30 
•0032 

... nob 7 
- · n l66 

- • 026'+ 
.... 0361 

• • n'+S 7 
•105S2 
"" •06'15 
""• 0736 
••nB26 
.. • 0913 
-·n997 
... 1 Q79 
•• I I S 7 
.. • I 232 
.. • 1 lO't 
- et37J 
.. • I '138 
.. • I '198 
- • 1555 
-t16Q8 
... 1 656 
... 1 700 
... I 7't0 

•11775 
- tl~OS 

.. • I ll 3 I 
• • 18J6 

·t1836 
•t182't 
·t179'1 

•0~9, 
•. nnoD 

.• nnon 
,. 01'_'100 

-.nnnn 

... nnnn 
•. nno6 
... nn2 .1 
... nn5 1 

.. . nci•o 

.... o ! 39 
- ·0?00 

... "''" .. . ·n~52 
• •O~"f 3 
.. • oc;.1.fi+ 
... • o~sc; 
- .·0775 
.. ,. nqo'I 
•,I (l't2 
• .• 11A7 
... •I ~'lo 
"".•I ~00 
••I A6 7 
""pi A3q 
... 2[! 1 7 

- .·2~00 
·· 2~87 
- • 215 77 
.. .. 2770 
•·2q6S 
-,. 3 i" 62 
-~3359 

• .·3~S6 
··!753 
.. t l9~fl 

... •II j. 'ti 
- I 4 ~3 1 
.. _I 'I~ 1 9 
• • '170 I 

- .. 'leeo 
.. .' 51'_'1Sl 
.. 115 '20 
• _. 5 ~ 8 I 
.... ~f-J'l 
•,SAB I 
• .' F' A 111 

- .1!'q'19 
.. ,.6(170 
- ~ 6) 8 2 
... 6 'a" 
•,t6377 
-.645q 
·_.'1>~32 
-~6~93 
.... b,4'1'1 
•. 6~A5 

- ~ 671 '+ 
--673) 
- • 6]''t I 
.. I b7 38 

.. . 6? 2'4 
- • 6"9q 
- • 61.A'l 
··ol.~ 1 9 
.... /,i:;6) 

- .·6~97 
• 1 A'42 1 

- • ,i,~3,i, 
- • ,i,~'t 1 
-·6 137 
-,11n2s 
•1S!04 
... 5775 
- .· 5,1.3q 
... 5'495 
.. • SJ'IS 
• • c; 1 8R 

... sri25 
••'IRS? 
... '468 ."\ 
.. • '4!'05 

- • '4:\23 
.... .If j" 37 
- • 3qqp; 

- • 3Q 1 2 

... 3q 12 

•1)~67 

- I 'I 1 2 1 
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1 ns <,S c, 2 • l" 7 
I QC. r;n r:..2 01.b•l 
1 n5 r; 7 e.2 • 26 3 
J nil Sit r:..2 0 ll.2 
10s sQ r:..;.21.2 
I Ob fl C..J o lA<i 

1 06 c, 2 •163 
inn r, l •l"7 

I Oh S7 • l"' 1 
I Qf, r;z o ll. 11 

I O" r.;7•;.t.1 
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I OA 7 r:, l • 1'1 _. 
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IO" I I r~ l • lA 'l 
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I riJ.. l 9 r..J. • tA•l 
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l O" Jf, r.Lo ·,?l"l 
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'"' 1 9 .. '1933 
-;z,"S~1 
•:;I) o S7A4 

.. ;A• As I 5 
'""'2' 27'17 
.. ,5 o A't<i9 

-~9 .• S~AI 
·~ 3_. If I 01 
"'4 7 . 3Q63 
-~ I ~ 5 ·, I ·, 
-.-.S .• 74A9 
-~o.- I n33 

"'"" " oS,1. 76 
•ti9 • I .:llf 7 
-73.1q1n 
00 79 .;~64 
.. ,.3,J?lf7 
·--A .•2732 
•o3.•,J27 
•QA• 2'1'+ I 

-1,;J,2977 
-1na.3i:tlfo 
"" Ii 3, 'l!29 
... , _,e.tq'f6 
•t7J,7,AR 
'"' l 'A·A~5'i 
- 1 "\J .• 9!i'17 

- · ~9·0162 

• I 61'1 .• OJ.O I 
- 1~9·0~67 
• J CJ.t9763 
"' I c.A • 8 :t9S 
-JA3~6;7'1 
• l'-Ao3,09 
- 1 ~2 .•961 t A 

-)17olf~ t9 

"' I • I • AC.JS 
.. I Ab• I '9'1 
• JO Q•3n29 

• 1 9'l • 3 i75 
"' I 98 • 2'.'75 
-2n I • 9q7,i.. 

-2 ns,1.iJ1 
•2n9•o79A 
•2i2oJ93S 
-2js.s~ 1 .i. 
.. 2 1 A~ C.C. t 'l 
-2;1.JQQA 
'"'2?1f•QJ.A1 
•2?6o5A]R 
-2,e .• 9~"0 
.. 2' I o 1? 1 9 
-211:1~71 
•2"1l§•O I QA 
-2ii6,7j4'1 
·2,a.21>00 
..2,9 .• 6~01 
"'2610 • Atl 7,i.. 
-261 1 •9759 

) 

.. 



,_ 

) 

GAOUNr. 
ELAPSED 

TI ME 
I H • M, S l 

107 2 1 521262 
107 22 5212~>1 
107 23 52126'1 
107 2'1 521263 
i o? 2s s2.262 
101 26 s2.2611 
107 21 s2.21i 3 
107 28 521262 
107 29 sz.2112 
107 31) 52126'1 
101 31 t;z,z&J 
107 32 521262 
107 33 521161 
107 3'1 S2126'1 

107 JS 521263 
101 J6 s2.262 
107 37 52•2'"1 
107 JA 52126'1 

107 39 521263 
107 '10 1521262 
107 'II 52•2'11 
1017 
107 
107 
107 
I 07 
I o7 
I o7 
107 
j, Q7 
107 
101 
107 
107 
I o7 
101 
107 
I o7 
107 
107 
10• 
I 08 
I oA 
108 
10• 
10• 
I 08 
108 

1 8~ 
10• 
10• 
I 08 
I 08 

'I I S2 • 2~ I 
'12 s2.2~3 

'IJ 521262 

"" 521262 
'IS 52126'1 

't6 52•263 
'11 521261 

"" sz.211 1 
'ICil Sz, Zblf 
Sn S212AJ 
SI 521262 
sz sz,z6 t 
53 Sz,z6'1 
S'I Sz,z&J 
ss sz,z1,z 
56 52126 1 
s1 s2.z1oi3 
SB 5Zt262 
59 521262 

sz. 26'1 
Sz,263 
521262 
Sz, Zh I 
sz. 26'1 

52•263 
s2.262 
Sz, Zlq 

8 52126'1 
9 521263 

1 0 52126? 

II 
1 2 
13 

1 oB I If 
I 08 IS 
t oe J 6 
10 e 11 
I 08 1 • 
I 0 8 t 9 
to e 20 
I QB 21 
I Q8 22 

521263 
521262 
sz,z&2 
s2. 26'+ 
521263 
52' 262 
S21H• I 

Sz • z61f 
521263 
521262 

I• 'l'I 2 

1 oe 22 
I 08 23 
1 ae 2'1 
I QA ZS 
108 2 6 
108 21 

I • 'l'f2 
le lf'fS 

l •'l't'I 
I • 'l 'l 3 
I • lf'l 2 
1 • 'f'IS 

I oe 2A I. 'l't'I 
108 29 1•'4'13 
108 Jn 1•'+"12 
I QB 31 I 1 lf'llf 
1 oe 32 1 • lf'llf 
108 33 1 tlf't3 
I ne 31f 1 '"l 't S 
I QB 35 I • 't'l If 
1oe 36 t •"1'13 
108 37 l•'t '+ 2 
108 38 1 •"l'lS 
I 08 39 11 't'tl.I 
1 oe lfO 11 "llfJ 

1 oe If 1 1 1 'l't2 
t oe 'II 31108 1 

108 "I I 31to8 t 
108 '11 331079 
108 "II 3~10A 1 

108 lfl 371079 
108 'I I 39eQ8 1 
JOB 'II 'l l 1Q79 
108 'I I 'IJ1oeo 
108 't i 'fS10A2 

TIME 
F'ROM OPS 
I GNJTJON 
( MI N,S[C I 

O• 
0• 
O• 
0• 
O• 
O• 

O• 
O• 
O• 
0• 
o• 
0• 
O• 
O• 
O• 
O• 
o; 
O• 
O• 
n• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0. 
O• 
O• 
O• 

"' O• 
O• 
0• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

8: 
O• 
o. 
O• 
O• 
O• 
O• 
O• 
O• 

"' 0' 
0' 
O• 
O• 

O• 
O• 

O• 
O• 
O• 
O• 

O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 
0• 
O• 
O• 

O• 
O• 

O• 
O• 
O• 
O• 
O• 
O• 
O• 
O• 

•00 
• on 
• 00 
•00 
•00 
.oo 
•00 
•00 
•00 
•00 
•00 
•00 
•On 
•00 
•00 
•01'.1 
•00 
•00 
•00 
•00 
•00 
.on 
•00 
•00 
•DO 
•00 
•00 
•DO 
•00 
•00 
•00 
•00 
•00 
•On 
•00 
•00 
•00 
•On 
•00 
•00 
.r.o 

•00 
•00 
.oo 

'°" •00 

'°" .on 
:88 
oOO 
.on 
•00 
.on 
•00 
•00 
100 
•00 
•00 
•on 
•on 
•00 
•On 

•Ort 
•00 
•DO 
•00 
•00 
•00 
•00 
.oo 
•DO 
•DO 
•00 
•00 
•00 
•00 
•DO 
•00 
•00 
•00 
.oo 
•00 
•DO 

•00 
•00 
• 00 
•00 
•DO 
•00 
•00 
•00 

L"1 Tn CS"4 
nEPRr.S~fON 

ANGLF 
f nEc; I 

9 .'.t-S6Q 
,,,~99 

9't. 227 
9'4' 517 
9'11 II \ 6 
9C:. t nA7 

951 :'Pl2 
9c;. 579 
9C:.. 799 

'16•002 
96 • 1 A7 
91. • 35S 

91, • c:.n s 
96. 636 
96175J 
96, ASQ 
91.. 919 
'Ht~ 99Q 
97. ti.)J 

91.ns8 
97 t n6S 
9711')6!; 
97 e M!;'I 

97 I ,,2'1 
91,.977 
91, • 9 JI 
91teA?A 
91,. 7 27 
91!. 6('19 
96 • 'f7S 
qh•J23 
9hq;J. 
9S 1 97'1 
95,779 

95. l:i67 
9c;. J't't 
9c; •I n9 
9't • A6't 
9'111in9 
9't. J't5 
9'+ •075 
9 3 • llno 
9'. i;2 I 
9 ']. ?'tQ 
9 '- • 9C:.A 
9 2 e 1177 

9'' 'l!'lO 
9 2. t 26 
9 ! 1 A;9 
9 I , AOO 

9 \ 1 JS I 
9 I • I t 2 
9rt • AA6 
91). J.7'l 
9n. q79 
91'). 297 
90 • 1 J't 
A9.99o 
891A6S 
99,71, 0 
A9 eA7S 
89 • J. t t 
A9 • AQJ 

R9•6n3 
89 ·~6'1 
89, ~'IS 
89 15'19 
89. !; 7 3 
891.!o \ 8 

A9 • 6 A'I 
A9 1 771 
8911'77 

9n• l'.'ln2 
9Q• I 'f6 
90• l07 
9".I 11fA6 
9Q16A I 
9ii1Atq 

9 ! 1 I I S 
9 I 1 35'1 
9 1 1 An'f 
9 1 . 1167 

9 ,' 1 '10 
9?•279 

9'- I ?79 
9211A8 
9:?•,9A 

92•l07 
92•316 
9?•326 
'12•l3S 
92 • l'IS 

PHASE' 
ANGLE' 
I DEG ) 

I 'I 1006 
1 'f • OS2 
I 'I• Q90 
1 'I tJ 20 
l'I • I 'I 3 
l'+tl!!B 
l'lq67 

I 'I• I 69 
I 'f q 6S 
l 'h 1 s 6 
I 'I tJ 'I I 
I 'I• I 21 
1 't •o97 
I I.I •069 
I 'I I 037 
I If •00 2 
I 3 1 96'1 
13. 92'l 
13•882 
13•8HI 
I '.\• 79'1 
I 3 • 79'1 
13' 7'f9 
13 170'1 
13•6bO 
I ·'• 6 1 6 
I 3 1 S7'1 
I 3 • S3'1 
1 3 I '196 
I 3 • 't6Cl 
13 . '128 
D•399 
I:\ 1 37'1 
13. 35'1 

I J • 33R 
l :J-327 
11•322 
I J • 323 
I 3 • 330 
I J 1 3 '1" 
l':l 136'1 
11•391 
13. '+27 
D1'170 
L'h s2 1 
13 •SA I 
I 3 • 6'1A 
13. 12s 

1~:m 
I 'I• OOR 
I 'I ti 2 I 
I 'l • 2'13 
I 'l t 37'f 
I 'I• S 1 S 
I'+ 1 665 
I 'I• 825 
1 'It 99'1 
15'172 

151359 
! S•SSS 
IS17S9 

IS 1 79 1 

15 I 791 
l 61Q06 

I 6 • 229 
I b • '160 
I A 1 69A 
16. 9'f'f 

J 7tJ'17 
I 7 • 'f56 
I 7 e 7 22 
171993 
IA•269 
I 8 •SS 1 
I A• 836 
19 '126 
1 9 1 '1 ! A 

19. 7 t '1 
20 t 0 I I 
2ti I 3 10 
2n,610 

21"1•91 0 
2 1 •059 

2 1 1 ass 
2 1 . 068 
2 1 •078 
21. Q88 
2 I• 099 
2 1 "oe 
211 I I 9 
21' 1 28 

~73 

LUNAR ~OOULE • COMMANQ/SERVJCE MDnULl 
RELATIVE PARAMETERS 

2'1Q.971A 
2'f I • A14'f I 
2'1215A73 
2'IJ.2n'f1t 
2'13.6999 
2'1'110770 
2'f 'I. 3'f06 
2'f'I. '19 5 '1 
2'+'11Slf6J 
21.1 'f. '1987 
2'f'feJ5A3 
2'1'1, 1 JOA 

2'13.822'f 
2'13. 'I 39q 

2'f2e9RA3 
2'12 • '176 I 
2'11I91)95 
2'11e2959 
2'10 • A'f2'f 
239.9566 
239.2&160 
23911'160 
23A.S !A3 
237. 7i:t I 'I 
237eQ'132 
7.36~3 1 16 
235.59'16 
23'f.9ri03 
23'1e2Jb~ 
233.6!20 
233.-o.'.\'ln 
2J2.s101 
232.0500 
231.65911 

2ll•3'f72 
231e1201 
23Qe9AS6 
23Qe95QA 

231·022'1 
23 1 .•2069 
23 1 ,; 1 015 
21 1 .9190 
212~q979 
233• I 922 
2l'f •(l16S 
23S • 0050 
236,JJIS 
237.qo9 1 
238. 9'f06 
2'f0. 141A I 

2'f21 !73'l 
2'1'f.n77S 
2'16 • 11.l I 0 
2'1A,J6'f 1 
2so.71f6 1 
2s3.,e6 1 
2~S.9A2S 
258,AJJJ 
26 1 •8,SR 
z6'f19e7 1 
26A • zA36 
211.1212 
212.1c;9q 

212.2s9q 
275.AS'f3 
z79.~A03 
28 3. 'I:\ 2 1 
2A 7 • 'l..,'IO 
29!•'+A99 
29S,AA3'1 
29919777 
lO'feJAS9 
J09.A'+07 
3 J 3.3'1'15 
3 18,0195 
322•707A 
321 , 't512 
332,21415 

331.0101 
Jlf I 19286 
J'+&, Al)A'f 
3S1.7no8 

JS6,S97z 
359.01'+6 

J5910 l 'f6 
359.1776 
3591 .,'107 
3S915037 
JS9e66&9 
JS9 .•8?9A 
3S9.-992A 
36Q, 15SA 

RANGE 
RATE 

f f'TiSEC l 

9S. o I c:, 
91t7SA 
6R1830 
5Ae266 
'1'11 101 
32136A 

2 1 1 1 on 
101326 

1 07A 
• 9 • 6 1 A 

• 1Ae732 
-21 . 2'f l 

•JS• 119 
-'I?. 3'f3 
•'fll. 891 
•S 'f • 7'13 
-59 1880 
-Ii '+' 286 
•67 e9't2 
-1 0 1 837 
•7?e956 
-121956 
• 7'1e2A9 
•7'11A26 
•7'1•559 
•7 3. '+83 
.. 7,,593 
• 611.889 
• l.51369 
•6 1 . 037 
•S51A96 
-'19. 956 

•'13•225 
•JS, 7 1 5 
-2 1 I '1'13 
•I A• '127 

00 A • 687 
I• 752 

1 '• Al.2 
2'1 .t 61 'I 
36' 97'1 
'+9 I 9Q5 
6)1369 
77. 32'1 
9i.72b 

106 •527 
I 21•6 79 
I 37, I 32 
15,•A33 
!AR1730 

18'1·769 
201'.1 .• 89'1 
2t7•0S2 
233 .. 87 
2'19t2't5 

26St J 73 
11JOe9 J 7 
29A .• '127 
.'.\ 1! •6So 

3 21. .•51fn 
3'1 1 I o'IB 
3S5•J2A 
JS7•2'f3 

JS7e2'13 
37Qt776 
38:\e79Q 
39&e2'1S 
'IOA •I O'f 
•q91.'.\JI 

'f?9eA92 
'139e757 
'1'+8 • 89A 
'157. 28'1 
'16'f • A96 
'17 1 •7 J 0 
'177•707 
'IA 2 • A7 l 
'IA7, I A8 

'+90. 6'f6 
'f931237 
'f9'f e95'+ 
'+95.796 

'f95176 1 
't9S•'f22 

'f95 i 'f22 
'195. 391 
'1951360 
't9S•J27 
'19C:,. 29'1 
'19S•2S9 
'195 .. 27.'I 
i+95-t87 

LH RR LH RR 
AZIMUTH E"LEVATION 

ANGLE ANGLE 
I DEGl ! OEG I 

S7•813 
56•766 
SS 1S't6 
S'l 1 t 69 
521651 
S I • 007 
'f9 I 2'f9 

'17 • 392 
'fS • 'f'I'+ 
'13• 'I J 7 
'11. J 18 
39 • t 5'f 

36•932 
3'+ I 658 

321336 
2•1970 
2 7•563 
25 • 120 
22•6'12 
20tJ31 
17 • 591 
I 7 • 59 t 
15•023 
1 2. 'f29 

9 • 81 1 
1. 1 70 
'+.sos 
I 1 828 
-· 870 

•J • SIJ'f 
•613 1 0 
•91 0'+8 

-11I793 
• l 'f 15'1S 
•171299 
•2C'I •as 1 
-22•799 
-2S•536 
•28•2S9 
•301959 
-33•632 
•3 6t267 
-38. 856 
•'11•3A7 
- '+3. 8't8 
• 'l6•222 
· '18' '193 
-50•638 
• S2•635 
•S'l 1 'fS6 

•56t Q72 
•S7 •'IS I 
-58t562 
-591377 
·591872 

•60•033 
•S9•AS8 
-S9•3SS 
•58•S'f2 
•S71 'f'16 
-561 0 98 
-5'11530 
•S'f • 27 3 

.. 1 O I I 
••O i l 
.. •O t '1 
•10 1 6 
-•0 1 8 
·•020 

-· 0 2 1 
•102 3 
- • 02'+ 
·•02s 
··027 
•1028 
-·029 
-• 0 30 
·•03 1 
.. , 031 
... 032 

·•033 
-•033 
•1Q33 
-•033 

.. I 033 
·• 033 
•1033 
.. 1Ql'f 

- •03'1 
.. '03'1 
.. • 03'f 
- • 03't 

1S61J8A 
I 5 I • 657 
t 'f7 • 1 91 
1 '12•997 
t39eQ73 
135 •'+ I n 
13 1 . 99q 
t 28t80A 
125t833 

t 23 •0'+9 
120•'f38 
I 1 7 • 981 

t JS• 665 
11 3 • '11 I 
I I I •386 
1091396 
I 07 • '+9 I 
1051658 
1 n3e889 
I02tl7'1 
100 1 505 
JOO•S05 
99,973 

971271 
9Se69 1 
9'fq28 
92 1 S7'1 

91•022 
A9 1 '165 
P7•897 

A6 • 31 I 
8'1•69A 
Al•OS I 
BJ• 36 ! 
791620 
77 t 81 b 

75•938 
7 3. 97'1 
7 1 t9Q9 
69•727 
A 7 1 'I l O 
6'+. 937 
62 • z8q 
591'125 
561331 
521969 
'19' 30!; 
'15•303 
'10•929 
36. 156 

30e967 
25e362 
t9.J69 
J 3 •0'+8 
6. 'f9o 
.. ti 81.1 

•61A38 

• J J 1 3'+o 
-19·5 7 6 

·2S•'+62 
-Jo•9'19 
-J6•ot8 
00 36e7S7 

t '18. 7 32 
1 '+S • 'f65 
I '12 • 21 0 
1 381969 
1Js1 7'+o 
1 32•52S 

J 29•323 
I 26 • I 3'1 
122•95A 
1 19. 7911 
11 6•6'15 
113•507 
l I 0 • 38 J 
1071267 
I O'I • 1 6'1 

I 0 I •072 
97199 1 
91f. 9 J 9 
q I 1858 

118•806 
871302 

A7•302 
87 1 20 I 
lt71099 
861998 
8••896 
86e79S 
86t69q 
861592 

2. 
2 • 
2 • 
2. 
2• 
2. 
2• 
2. 
2. 
2• 
2. 
2• 
2• 
2. 
2. 
2• 
2• 
2• 
7. 
2. 
2. 

2• 
2. 
2. 
2• 
2• 
2• 
2. 
2. 
2• 
2. 
2. 
2. 
2. 
2 • 
2. 
2. 
2• 
2. 
2. 
2. 
2. 
2• 
I • 
I • 
I • 
I• 
I • 
I • 
l o 
I • 
I• 
I• 
I• 
I • 
1• 
I • 
I• 
1' 
I ' 
I ' 
I • 
I• 

2. 
2. 
2• 
2. 
2. 
2• 
2. 
2. 
2. 
2• 
2• 
2. 
2• 
2. 
2. 
2. 
2• 
2• 
2. 

2• 
2• 

RELATIVE P051TtON 
cURVILIN[AR coOROINAT,5 

our .. o,.PLANE OELTA - H oD wN RANGE 
CN Mi l ( N Ml) 1N Hil 

·•nnA; 
·•nn9o 
•• nn95 
-• n 1 no 
.. 1 0 I QS 
- •n 1 n9 
.. , n I 1 'f 

.. • n I I A 

.. • n 112 
•1n 1'6 
• 1 n 1 1n 
• 1 n 11J 
-· n136 
-·0 1 39 
... ,, 1 1.11 
.. • n t '+3 
., n I '+"I 

- • n 1 '16 
- • n 1 'f6 
• 101. '+7 
• •n .~ '17 
• t n I 'f7 

- •ni'47 
• •n I '+6 
.. •n t 'IS 
- 1 n I 'l'I 
.. •n I '+3 

• • n I '+ I 
.. • n 1 39 
- in 1 l7 
• • n I lS 
.. 1 n I .'.\2 
.. 1 n i 79 
-•0 1 16 
••[I J 23 
·•n 1 '0 
.. •n I 1. It 
- • n 11 2 
-• nin e 
.. •n J O'f 
-•n 1 no 
·•nn96 
.. • n09 I 
• •n('IAA 
·•nnAJ 
.. 1 no7A 
... 0(171 
·· n n66 
•1nn60 
... 00!;5 

- 10111.19 
.. •n·o'f3 
-•no37 
·•noJ I 
""•no15 
.. , nn i 9 
- •no 1 3 
-• n on7 
·•nnn1 

• ooris 
•0.011 
•nn17 
•nn 1 A 

•nn 1 A 
•nn1·3 
•nn19 
• n n3'f 
• nn39 
• nn'I'+ 
• nn'+B 
•no53 
1nnS7 
1 nn1.n 
• 00111:1 
1 n o1r11 
• n o7o 
• n o7 3 
•no7S 
1no1e 
•nnAo 
1 C'IOA2 
• OOA3 

•nn85 
•noes 

1nnes 
1n0As 
1 no As 

•noAS 
•noAs 
1 n0Rs 
•noAs 
•nnAS 

l••SAJO 
'13. 29 J 3 
J210J9B 
IO•Aloo 
9. 66S'f 
8, S'f93 
7. 'f8'f6 
6. '17'13 
s.s212 
'f •6278 
3•7965 
l•o296 

2•3290 
I e 1.966 

I • I J'f l 
• 6'f78 
•22 10 

-'1210 
-·39 J 7 
-·S872 
-•7070 
... 70?0 
-·7510 
• • 71 R9 
... 6 11 0 
- • '1175 
- • 1690 

• t 639 
•5703 

I •0'192 
I• 599 J 
2•2 187 
2. 906'1 
J•A6Q2 
'f • 'f7AJ 
5•35A'f 
6•29R2 
7 • 295 I 
A• 3'1J.5 
9. '1'196 

10 I 60 ·12 
I I• 79A'f 
1 3•0378 
1 'f.31 59 
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2•11'2 
2• .\AO 
2. 579 
2. '+77 
7• 2Yq 

R ANC.E 
IN M 1) 

RANGE 

RATf 
I FT iSEC I 

1R?.7i+R1 • '+C,]1t"t80 
1 l!.6.2r:.s2 .. 'fSJ7o9A11 

J All.7fi07 · '+Sll7 • 1l 07 
J A3.2.C.'+A •l1Sll#oe7J2 
! 8 1o71.76 •'IS'i0•92S 
I An.7,1,A<;i •14S!i'l•9 7A 

t7P: .•7h9n •l!SSl!.•A9S 
177•2" .,A .. '+567•h'i8 
1 7S•71i'iJ •'l564• 22J 
\ 1'+. 71, 18 •'+Sit'>• h I I 
172 ,e757J •'f57?•797 
\71 .•1.'i l 5 •'+S75•7Sb 
l6qo 7'f ll9 -'IS7R• 'fA6 
!bAo237'+ ·'+SA n•qAl.f 
1 6h~7,92 ·'+5A:\•23Y 
J 6S•2702 .. 'fSA'i•2'1J 
lh.i •7 107 •'+SAA• 997 
I A2•2C'106 • '+SAA ~SO'+ 

lh0 ··,,91'lO •ll5A9e7'+1. 
1s9 . 1791 •'159n•Ml2 
I S7ot,t-79 -<tr;Y l•2Y1 
! 56~ 1 r:.66 ·'159 1 •562 
t 511.1<1145J -'+S'il l •'+Al.f 
t!i3oj'.\'+I) •'t59 l •O'IS 
1s1,1i1Jn -llS9n•27 n 
1so. 11 22 .. '+ SR 9.1119 
1 '1Ao61'\\q .. 1.f587eb62 
1 'l1.0<>22 · i+si:ii;.191 
1 '+s.i;A J1 '"''+5RJ •S'+n 
\ll'loQ7'fA -l.fSAo•El7Y 
1 '17,5,1,75 •'fS7 7 •78S 
1 '+I• Oh I 2 -'le, 71+ • 2 I A 
I J9.5Sb1 '"' 'IC. 7n• rA2 

t3El•nS27 -'4561;•666 
1 31. o5C.06 •'l!i lil'l •6'iA 
tJ!i.oSoi+ - '+sc.s.113 
tJ3•5S20 '"''iS'+q•O'+O 
13 2.0557 "''+5'f7.t'I07 
t 3Qo5h17 .. q53i;, 19o 

J 29oQ7 1'l 2 •'IS27•3!i'f 
127,t;AI'f -'4S !ll oA67 
126·n'i'SS '"'+5Q9e73 1 
\2'+ .•6 1 2A • 11'199.9)n 
I 23o ( JJ2 ,.'fi+A9o'f'i2 

17!.,_C.7;\ -'+l.f7Ao2J l 

120. p1S2 •'l'f6-'1•267 
\!R .7 171 .. 1.fl.fS J•S l 2 
117 .• ,'i311 -'+14)9 0927 
\ !5.7q'f'f •'1'125•'+75 
1 1 •1. "1'+02 .. q'+ IO• 12 1 
I 12•R9J7 "" '+3'il3eA2S 
1 I I •'f'l7A -lll74•S5Q 
llO•nl02 •'fJG A126 1 
I ClAo57JlA -'+JJAe'il."!2 
10 1. 1r:.J<;i -'+3 1q•s2s 
1os.1160 '"'"zq,1,,q 9" 

IO ll•J?.53 .. '+?7'102A 2 
J 02o921.3 •'12Gt'1•338 
101.s2111 .. '+21c:.qo1i 
100•11110 •'+1YA0S27 

9A.71i31. • '+)71'l •5 '+'+ 
97 , J'l56 • 'l\'+l•Oq 2 

9"•0376 •'l 11n •llJS 
9i+. ,,qoo ""'+t"l77 •5t' 
93.3535 •'+rii+3•2Sll 
92.n1As -'+no7•2'+2 
Y0•7!56 ·396q•'+ I O 
/!9,1+ 1SA "'392Yo li7'+ 
A8, 1 zA9 '"'3AA7•9SJ 

LH RR LM RR 
,AZ )t1UTH ELEVATlnH 

,ANGLE ANG LE 
fOEGI I OEG I 

.. . 312 

.. tJ I'+ 

-· J 16 
... 3 18 
.. • 320 
., I J,2 

-•3? '1 
- • 37,6 
... 336 
... '338 
.. •3'+0 
... 3'12 

-d'4 '+ 
... JS'! 
... 356 
••JSR 
.... J6 l 
... 3'17 

.... 3'+9 
•I )51 
... JS'f 
- • Ji;6 
... 3 58 
••lb I 
.. •36J 
... 366 
• • J6A 
-•37 1 
- '37 3 
- • 37b 
... Jq5 
... 39 t 
••39'1 
.. o JY7 
·• 'IOO 
.. . JY6 
... 392 
.. • 3YS 
... 39 1 

- • 395 
""• J'i'A 
·• 'lo2 
.. , 'foS 

• •'+U2 

... 398 

- •'+ 19 
- • '+~3 
... , 1.f,O 
.... • '125 
- t '129 
- • '+J'f 
... '1)8 
.. • ll'IJ 
... '+2'+ 

- • '+ 2A 
-•'fJJ 
• • '+JA 
- • 'f'iJ 
... '+SS 
·• '160 
.. • '166 
... '+bl 

·•'+6 7 
- • '17 2 
... • ll86 
•• 'IA7 
.. , '+7A 
••'+AS 
.. • '+91 

1J'il •567 
139. O'+J 
t Jl:lt 1195 
J 37 .968 
I 37 • '+35 
I J6 •9'+5 
J 36 •561 
I :16 • 199 
! 35•855 
135•508 
I JS• I Bo 
13'1. 783 

13'+•'+05 
I J'+ • 067 
133 •77 0 
I J3 •'19 1 
1 33'23 1 
l 33 •099 

I 32 t'>B'f 
1 J2•77A 
I J2 • 507 
I J2• t Sl-
1 JI.76 1 
I J 1''+01. 
13 1 •I 77 
1 3 1 •PS'I 
131 •O I J 
13Q t96A 

1 Jo196n 
130•91.fA 
I JO •863 
130• b85 
130•523 
I J0 • '+2n 
I ."I Q• 331 
1 30• 260 
130•225 
130• 182 
t 30• 1 32 
130•053 
12Y • 9'f,i 
1 29• 9 1 2 
1 29• 91.fo 
t JO•O'+li 

I JO• I '13 
130 •201:1 
130• 26'1 
130•2811 
130• 30 I 
130. 303 
I JO• 3 15 
t 30• 360 
130 • If I S 
I 30• S'+S 
130• 1>8S 
130 t85'f 

I J I •o Io 
I J I t! Jn 
I 3 I• 2314 
I 31I3'+6 
J 3 1 •'+J9 
13 l • i+9A 
1 3 1 •58 1 
I J I •li'l7 
I J I • 717 
I JI• 7'1o 
13l•A22 
1 3 1 • A3 J 
I 3 I 1867 

VERT I CAL DESCE NT 

Ab.At.bl ... JA'+'l• l 7t 

A5,5qAA -37q7 •217 
A'+ o .:lr:,li 7 .. J7 ll ~ • h 3 2 
AJ•J .'\12 •J1iY7o2'+Y 
A I o9l30 •)fi'f 3 • '+51 
so. 73 29 -JsA7•Q76 
79.5,i,1n -:1r:,1A•0Yo 
7A~'+I06 • 311J..li•Jq5 
11.2An2 ·.ii+o 1 •9•JO 
71ioJ7!'1 -.3.)J'lo5 QJ 
75. QJl'iJ -)? li'I. 1112 
7'+•n22q -J1'ln•SRA 
72t'i'A53 •3 113•856 
7 lo 'l73'1 • 3nJJoAQ'I 
7Q•1li2S -288'+•910 

• •'+98 1 3 1 •8SA 

-·sos 
.. . s 12 
- ·S 19 
-•!i l 0 
- • s l 7 
.. •523 
- • SJ I 
••538 
-1S'fS 
.... 552 
-•577 
.. •SA'! 

- ·59 1 
... 6Q'I 

1 7.7 •&Jn 
1 32 • ses 
132• 19<;i 
! 32•579 
I J2• 18 7 
I J I •63A 
1 30• 9Q.ll. 
I J0•08S 
129• I '+7 
118. 17 9 
127. 161 
1 26tQY 1 
I 2'+ ,qb9 

I 22•fllfO 

LM TO CSM DEpRESSION ANGLE - ANGLE BETWEEN THE LM LOCAL VERTICAL AND THE LINE-
OF•SIGHT TO THE CSM , . 

LM RH AZIMUTH ANGLE - LM RENDEZVOUS HADAR AZIMUTH ANGLE (ARRI, POSITIVE WHEN 
THE RADAR LINE-OF-SIGHT IS ROTATED TOWARD THE POSITIVE Y-AXIS, 

LM RR ELEVAT10N ANGLE - LM RENDEZVOUS RADAR ELEVATION ANGLE lERRJ, THE ANGLE 
HETWEEN THE LM RENDEZVOUS RADAR ~HAFT AXIS AND THE BODY X•AXIS OF THE LM, THE 
ANGLE IS MEASURED POSITIVELY WHEN THE SHAFT ROTATES TOWARD THE BODY NEGATIVE 
Z•AXIS OF THE LM, 

LM RH MOOE FLAG • LM RENDEZVOUS RADAR MOOE INDICATOR, 1=ANGLE BETWEEN RR 
SHAFT AXIS AND BODY X•AXIS . l ERRJ MUST AE BETWEEN +60 AND •70 DEGREES FOR 
TH"KING, 2:ERR MUST BE BETWEEN +~O ANO +155 DEGREES FOR TRACKING, ARR MUST 
BE BETWEEN +55 AND •55 DEGREES .FOR TRACKING, 

L. M RR 
MOOE 
FLAG 

,. 
2. 
2• 
2• 
2 • 
2• 
2• ,. 
" 2. 
2• 
2• 
2• 
2• 
2• 
2. 

" " 2• 
2• 

" 2• 
2. 
2• 
7.• 
7.• 
2• 
2• 

" 2. 
2 • 
2. 

" 2. 
2• 
2• 
2• 
2• 

" 2. 

" 2. 
2• 
2. 

2 ~ -·. 

" 2. 

2• 
2• 

" " " 2• 

" 2• 

" 2' 
2. 

" " " " " 2• 
2• 

" " ,. 
" 

" 
" " 2• 
2• 

'. 
2• 
2• 

" 2. 
2• 
2. 
2• 

" 2• 

REt:ATJVE P05tTiON 
cu RV I L INEAR co ORD I NA lrS 

OUT.or-PLANE DELTA-H oOwN~ A~GE 
(N MJ) CN MIJ tN M11 

I i 7~9 
• I 770 
• 1 7R? 
•I 7qi+ 
I I A(l6 
• I R 18 
• I A]O 
• ) 8'12 

• lfl:C. l.f 
Ii AliS 
•I A77 
•I ARY 

• J '»n I 
•I q I :1 

• 'q'r:, 
• I q37 
• f 9'1q 
• I QA l 
•I q12 
• j' qA'I 
• i' '196 
• 7rlti8 

• '" i 9 
• 10:1 1 
• ?Q'l'.1 
• 2055 
• 1n1. 7 

''078 
• 2o'lo 
• 710 1 
•7 1! .l 
• ' 1 25 
• '136 
• 7 j 'fA 
• 7 1 ~(l 
• 7 1 7 1 

•1 I Fl) 

•' I 9S 
I '7n6 
•171 A 
• 1,19 

• ''ll I 
• ??!i.J 
I 776'+ 

. '''" t 21fl:A 
• 77~Y 
• ?3 1 I 
• 1173 
• 1.1:15 
I 7J't6 
t 2J~A 
• 2370 
• 7.1Al 
• ?J'l:f 
• ?'l n S 
• ?'+ 1 7 
I ?'+19 
• ?'1'+0 
• 7'+~2 
• ?'fb'f 
• 1'176 
•?'+FIA 
• '~q'f 
• ?'> 11 
• ?~13 
I 'C,J5 
• 7S'f6 
• ?558 

• 7i:; 10 

• 1r:..11.2 
'?G'il't 
• 7,1.ns 
• 1• 1 7 . ,,.,q 
•2/..'1 1 
• 7/..S3 
• 1,1.1,5 . '"''" 
I '~AB 
• 11~0 
• 27 1 1 
• 21? '1 
• 11'1'1 

5Ao o R37 
58. 1 2 i 2 
S8 • j S70 
SA• 1912 
5A• '1237 
·58. 25116 
S8. ,A110 
~R• 31'0 
59, 33116 
SA• 3638 
SB, JA77 
SA• 'I I n'I 
SA• '+l j9 
5 8•'+5?2 
S8 I '+7 1 5 
58 • '!Alf7 
S8•S01i9 
S8•S23l 
59,53113 
58 •5527 
S8•566 1 
58•57A7 
SB o59(lS 
58•li O16 
58 .,, 1 1 0 
SA•&2 j 8 
SR •Al IO 
58•A3q6 

58 •"'+7S 
S806S119 
S8tli/q 7 
S8tlo679 
se.,.736 
58 •Ii 7 A 8 
SRt68~6 

58·68 79 
so. b918 
58•69S3 
S8•"!'9Al.f 

SB. 7011 
SA•7 0 J'I 
S8•70~S 
S8•7072 
SA•7oP7 

s0.7o98 

SP:• 71 o7 
58. 71t3 
se. 1116 
58. 7 l 1 b 
§8. 71 i 3 
SA•7Jn9 
SA•7Jn2 
58•7 093 J 

58 • 70A3 

58•7070 
5A • 7QS5 
SA• 7o3 8 
58 • 7ol 8 
SA I 1-9'! 6 
SA•6972 
SA• /.9i+S 
S8•69 1 6 
S8•6AAS 
58 • bBS I 
sa • .c.sis 
S8•6776 
SA, Ii 7 35 
S8•A691 
SA •6 6'4S 

SA.6S96 

SA •li5'4 7 
S8. 6Sno 
SA•611~J 

SA •bl.f ob 
SA •A3'i9 
SA •lt3 i" 2 
58 I 67fi6 
58 •A2 j' 9 
58•6172 
SA •6126 
SA•6079 
SA•ll Ol2 
58 •Sf/Ab 
58•590'1 

• 1Al.f .•2~01 
• IA1.•6nS7 
'"' IAQ•YAAS 
.. ti9~3,A5 
• 171 ,1i.11.57 
· 1?6•0'+02 
- 17'f, 3, 19 
• t ?.h711Q9 
•17 l tOJ!70 
• 1,f,9. '1'05 
-1~7~7~ 11 
-1~6: 1~91 
•Hlf,'llJl.fct 
• IA2t7770 
·p.a , 1069 

• 1 ~'.· 'f:\'42 
• J ii 7, 7~89 
·1~&~n~oq 

• 1 ~"' '+nO'+ 
•t!52t7\?l 
• 1 i:o1 .. OJ I b 
.. . 119. 3'135 

- · ~'~"~29 
- 1~s .• q ~99 
• t '4'+. 2""4" 
- 1 ~2,.s1i65 
• 1110.•A~b? 
• 1 .~ 9t I AJ6 
- 11 7 .. i+587 
- 1 ~5.·7~15 
• 1 1'1,- 0~ 20 

•p2.•3.'\03 
- 1;0~1>j1i5 
-i;e,9,ios 
.. 1'7 • I Pz'+ 

·11s~"~22 
• 1;3,7!fOO 
·l~2.•0 l 5A 
•t70•2A96 

• 1l0~sA1 s 
• 1 i6 ,8 ,; I 5 
•t15, o'!9 7 
•11J•31i60 

.. t j I·. "'O" 

• lii9~A~l'4 
• 1 i:ie, I Sll6 
• 1 n6• 'I I 'I I 
- 1,;'+~6720 
-1~2,.q 7e" 
• In I .• I P3l 
•49 •'l-'67 
•q7,6AR7 
•45~9~93 
• Ql.f •I A87 

-•2 .. 'f .,67 
•Oo~6 A3S 

-~8 .• 9]91 
•111,,131 
•i;:is, 11j12 
·~3~ 6~YA 
•A I • 'l[.l 11 
•AO• 1111 6· 
·!e~3~ ·1 ,. 
· z6 .•61 0 3 
• t'fr8~8'4 
•?l•OlfS9 
.. j I·, 3')27 
.. ,.9.•SAA9 -.1.an-.11 

··6~0~9A 
.. ,,If,. 2'7'1S 
•A2•5nAA 
-.4.o.-7~2A 
·i:-0 .• '!6"' 
-~ 7,2J03 
-~s,i+93t 

-~ 3 · 6771f 

-~ 1 ~qj o9 
•t;. o, P:I'f" 
·~8.e3z!B 
•116• 6 11 2 
.ijq~9q,u 
-~h oi ~o 
•=-t.97S9 



CSM LUNAR ORBIT COAST TO 
CSM PLANE CHANGE 
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TABLE XIX. - CSM LUNAR ORBIT COAST TO CSM PLANE CHANGE 

•••••• CSM I MOON REF. /PHASE 1q1-
MEAN-OF-EPOCH 1971 FEB . 1971, HRS . , 14 MINS,, 18.169 SECS. G.M . T • USNM USFT I StC 

• 106•05047017050+003 HRS. FROM LAUNCH 4 DAYS, 12 HRS., 54 MINS., 18.169 SECS. G. E.T. RAGR .273442018205469+003 

RfSTART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXYZ 

-.1611qq56468216786+000 
-,74516061843329067+000 

- .21580241809929254+000 
.36611953087870843+000 

- .10543764986139474+000 
.39791971792058510•000 

SEL ENOCENTP l C 
XL -5.5516058+02 YL 
RL 9,9620252+02 DECL 

SELENOGPAPH!C 
XS q,4821107+02 

ALTS 5.7706982+01 
LTS -2.1273602-0l 
LIN l.6560653+02 

TRALT •.8467659+01 

GEOCENTP IC 

VS 
LATS 

LNS 
LAN 

RP ALT 

3.5939179+04 y 
2.0916953+05 DEC 

GEOGRAPHIC 
XG -l.789S956+05 VG 
ALT 2 . 0572611+05 LAT 

EARTH-MOON PLANE 
XMP 9,1042645+02 YMP 
RMP 9,9620252+02 OEMP 
XME -2,0916914+05 YHE 

PLANETARY COORDINATES 
XM 3,64q4339+Q4 YM 
RM 2.1007957+05 OEM 

XSUN 5.7214120+07 YSUN 

-7.4320919+02 ZL 
- 2.1377088+01 RAL 

- 2.9668070+02 
-3. 6675094+00 

6.2207950+01 
- 3. 2246960•01 

5.6319252+01 

zs 
LONS 

L TE 
LAP 

APAL T 

1.8146466+05 
2.7610826+01 RA 

4, 6770396+04 ZG 
2.7813433+01 LON 

-4.0073656+02 ZHP 
3.1271594+00 RAMP 

- 4.0073657+02 ZHF 

1,6222789+05 lM 
2.7791675+01 RAM 

-5 , 0627744+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 9.9746292+02 ECCS 3.4174577- 03 !NCS 

VHS -2.2119404+03 RNMPS -1.1430316+01 APMPS 
TAS -6.6462669•01 EAS - 6 . 629q975+01 MAS 

- 3,b312026+02 OXL 
- 1.2675890+02 VL 

- 6 . 4070523+01 
-1.7484109•01 
- 6 . 1131021+00 
-3 . 7980581+08 

6 . 3136818+01 

oxs 
VRS 
LNE 

OR 

- 4.3313988+03 DYL 
5.3516294+03 PTHL 

-1.5051613+03 DYS 
5. 36 72504+03 PTR 
6.433719!+00 DSMP 

- l.6992889+01 VT 

9,7588836+04 
7 . 8798709+01 

DX - 7. 5 568108+03 Dy 
V 8. 4531707+03 PTH 

9.7588833+04 
1 . 6535669 +02 

DXG l. 7422663+04 OYG 
VE 7 , 4060387+04 PTE 

5 . 4344973+01 DXMP 
- 2,3757345+01 VHP 

5,4345175+01 OXME 

9.7951955+04 DXM 
7,8675325+01 LOH 

- 2.2040085+07 RAS 

1.4563209+02 RANS 
8.1194233+01 INMPS 

-6 , 8118045+01 SLRS 

-2 . 1720231+03 OYMP 
5,3516295+03 PTMP 

- 2.3235972+03 OYME 

- 3.2254120+03 DYM 
1 · 6523331+02 VM 

- 4.1617169+01 LOS 

-l .6167409+02 APFS 
l.6564577+02 APOS 
9 , 9745123+02 PERS 

SELENOCENTR!C UNIT VECTORS 
WX -1 . 7749262- 01 WY 
QX 2 . 2091 749- 01 QY 

5"3587497- 01 
R.3903687-01 

WI -6. 2 542984- 01 PX 
Ql 4,9720475 - 01 sxo 

- 9.5900562 - 01 PY 
0.0000000 SYO 

•••••• CSM 

2.1261448+03 OZL 
- l.8193014-01 All 

- 4.9935660+03 DZS 
- 1.8140061-01 AZR 

7.0976109- 01 RSMP 
5.3672234+03 SEASV 

2.8516938+03 oz 
1·6065530+01 AZ 

7.1938673+04 DIG 
1 . 8101247+00 AZE 

-4 . 7169505+03 OZMP 
- l.8192911- 01 AZHP 
-8.0239667+0 3 DIME 

7,2354897+02 DZM 
3.3105079+03 ARGH 
4,4940814+01 DES 

2 . 8263344+01 RPS 
l.0008717+03 TFPS 
1 . 9790779+00 HTAS 

9 , 4101716- 02 Pl 
0.0000000 SlO 

2 . 3129899+03 
- 6 . 242596'.+Jl 

1.2673460+03 
- 7.632!>0o!>+Jl 

5 . 596553b•ul 
1.03ou<:u1+01 

2.49370<0+63 
7. 8745019+01 

2.4937181+03 
- 8 . e77<o<l+Jl 

1.29330£9+03 
- 7.596>557+01 

l.293J0<: 9+03 

l • 8071210+02 
8.591607l+Jl 

- 1.6065919+01 

9 . 9405413+02 
1. 0927952+02 
3. 6000000+02 

2. 6730700- Dl 
o. 0000000 

I HOON REF. /PHASE 191 -
MEAN-OF-EPOCH 1971 FEB. 1n1, 9 HRS., 19 MINS •• 60 . 000 secs. G. M. T. USNM USFT I SEC 

.109000000000000+003 HRS, FROM LAUNCH 4 DAYS, 12 HRS., 59 MINS . , 59.999 SECS. G.E.T. RAGR .274870212381242+003 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYl 

-.22357512667603176+000 
- .55856130393399847+000 

- .171 7 8641853219920+000 
. 55399903663073268+000 

SELENOCENTRIC 
XL -7.69q7788+02 YL 
RL q,953o3q7+02 OE:L 

SELENOGRAPH!C 
XS 6.2160464+02 

ALTS 5,6610431+01 
LTS - 2. 1261741-01 
LIN 1.6560618+02 

TRALT 5.756ql07+01 

GEOCENTR l C 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 3.5542857+04 y 
R 2.0934067+05 DEC 

GEOGRAPHIC 
XG -1.7600342+05 VG 
ALT 2.0559q45+05 LAT 

EARTH-~CON PLANE 
XMP 7.4825810+02 YMP 
RMP 9,q53Q397+02 OEMP 
XMF - 2.0933964+05 YME 

PLANETARY COOROINATES 
XM 3.6312635+04 YH 
RM 2 .1008809+05 DEM 

XSUN 5.7216033+07 YSUN 

-5.9162101+02 lL 
-1.2682346+01 RAL 

- 5 . 6170621+02 
5. 2095665- 01 
6.215q6n+Ol 

-3.2298q96+01 
5.6203224+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

l.8167691+05 
2.7833975+01 RA 

5.0838703+04 LG 
2.7836581+01 LON 

-6,4457613+02 ZMP 
7.1290449+00 RAMP 

- 6.4457602+02 ZME 

l.6226853+05 ZM 
2.7793774+01 PAM 

- 5 .0624100+07 lSU~ 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9736021+02 ECCS 3,4311750-03 INCS 

VHS - 2.2108053+03 RNMPS - 1.1481574+01 APMPS 
TAS - 5.3225821+01 EAS -5 . 3067998+01 MAS 

-2.18,1466+02 DXL 
-l.4246273+02 VL 

9 . 0495893+00 
- 3. 4359232•0! 
- 6.1104261+00 
-3. 7980579•08 

6 . 3047440+01 

q. 7743569+04 
7.8930593+01 

9.7743570+04 
l.6406038•02 

DXS 
VRS 
LNE 

DR. 

ox 
v 

DXG 
VE 

1.2353722+02 DXMP 
- 4.0742776+01 VMP 

l.2353826+02 DXME 

o.7962084+04 OXM 
7.8732652+01 LOM 

- 2 . 2038505+07 RAS 

1.4563179+02 RANS 
A, 3268312+01 INMP S 

- 5.2910852+01 SLRS 

-.63449152715278306- COI 
.47977473617373893+000 

-3.2467520+03 DYL 
5,3561780+03 PTHL 

- 2.9618069+03 DYS 
5.3717850+03 PTR 
6.4325457+00 DSMP 

-l.4690493+01 VT 

- 6.4727070+03 DY 
8 •l 387090+03 PlH 

l. 8048999+04 DYG 
7.5018661+04 PTE 

- 3.5330128+03 DYHP 
5. 3561780+03 PTMP 

-3.6845249+03 DYME 

- 3.2259549+03 OYM 
l,6386244+02 VM 

- 4.1613184+01 LOS 

-1.6167375+02 APFS 
l.6564543+02 APOS 
9.9734844+02 PERS 

3.2202329+03 DZL 
- 1.5714605- 01 All 

- 4.2850458+03 DZS 
- 1.5668967- 01 AZR 

7.0938864-01 RSMP 
5.3717648+03 SEASV 

3.9411918+03 
2. 7097626+01 

Dl 
AZ 

7.2754539+04 DZG 
2.8326263+00 AZE 

- 3.8586630+03 DZMP 
- l.5714607-01 AZMP 
-7.1655899+03 DZME 

7.20958A9+02 DZM 
3.3103960+03 ARGM 
4.3516603+01 DES 

3.0336345+01 RPS 
!.0007823+03 TFPS 
1.9767722+00 MTAS 

SELENOCENTR!C UNIT VECTORS 
WX - 1.7749711-01 WY 
QX 2 . 554919 6- 01 QY 

5.3587606- 01 
6 . 3507653- 01 

WZ - A.2542685 - 01 PX - 9.5037813- 01 PY 
Ql 4 , 8720390- 0l sxo 0 . 0000000 svo 

1.2441264- 01 PZ 
0 . 0000000 szo 

•••••• CSM 

2. 7887690+03 
- 5. 778b657+01 

1. 312309>•03 
-7.5857603+Jl 

5.59loB47+Jl 
-6.5207449+00 

2·96810b9• 0 3 
7.e86b75o+Ul 

2.9681276+03 
- 8.8930271+01 

i .1470802•:n 
- 7 . 75089>2•01 

1.147666i+03 

l. 7931 79!>+02 
8. 596o6.l2+ll 

- 1.60647 28•01 

9. 9393& lO+J 2 
1. 09290b3+J2 
3. 6000000+02 

2 .85Uo57 - 0l 
0.0000 000 

I MOON REF. /PHASE lql­
HEAN - OF-EPOCH 1971 FEB. lq71 , 9 HRS , , 34 MINS . , 60.000 SECS . G.M . T. 

4 DAYS, 13 HRS. 1 14 MINS . , 59 . 999 SECS . G. E.T . 

USNM USFT I SEC 

.109250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYl 

SELENOCENTR!C 

- .28154730534420786+000 
.12004402926004631+000 

.42249657658592094- 002 

. 77888891733192821+000 
. 63264979146824 3 68 - 001 
.47982784008673695+000 

RAGR . 278630479! 24323+003 



XL 
' L 

-9.b963120+02 Yl 
Q.9392973+02 OEC L 

SE LENOGRAPH IC 
XS l.7942 ry20+02 

ALT S 5.5436 183+0 1 
LT S -2 .1 230528-0 1 
LIN l. 658071 1+02 

TR,, LT 5.6 194870+01 

GEOCENTR 1 C 

v s 
LATS 

LNS 
LAN 

R PA LT 

X 3 .48652 A7+04 Y 
,. 10% 177+05 DEC 

GEOGRAP HIC 
XG - l .75092 1 8+05 VG 
AL T 2.0662036+05 LAT 

EA~ T~-~OON PLAN E 
XMP 5. 1099 10 8+3 1 YMP 
RMP ~.9392973+02 OE MP 
XME -2. 1005943+05 YME 

P L ANE T ~kY COORDINATE S 
XM .3.58 341J97+r)4 YM 
MM 2. 10 11 0 52+05 OEM 

XSUN 5,7226332+07 YSUN 

l .4550501+0 1 lL 
1 ·2666768+0 1 RA L 

-<;.60 74658 +02 
1 .0477 252+01 
6, 203334 1+ 01 

-3.2433249+01 
5.6 1 52519+01 

2S 
LONS 

LT f 
LAP 

A PAL T 

l. 8l36936+05 
2,76 72892+Dl RA 

6. lR40057+ 04 ZG 
2· 7875493+0 1 LO N 

-9. 6344452+0L ZMP 
1.3906074+0 1 RAMP 

-9.6344371+07 ZMf 

t.82374Pl+O'l ZM 
2.77 98653+0 1 RAM 

-5 .0014509 +07 ZSUN 

SE LENOCENTR !C 0£CULAT!NG ELE MENTS 
SMAS 9.972195 1+02 Ec:s 3.)4 14013- 03 !N(S 

VHS -2.209025 l+ fl3 l<NMPS - 1.161061 9+0 1 f&PMPS 
TA S -4. 1 746 182+ 00 EAS -9.l44n3 33 +00 MAS 

Sr.LENOCfN TR!C UN IT VECTOf. S 
\..X -l.774Q7 1 8-0l WY 
~X 2.63 47372-01 QY 

5 .358~043-01 
P.3 1 046 l A-0 l 

** **** CSM I MOON REF. /PHASE 10 1-
MfAN-OF-EPOC H tq71 

Wl 
Ql 

• l 0950~0C01')00000+QQ3 HRS. FROM LAUNCH 

~E STA R T COl!Rfl i f.JUES ( ER ANO ER /HR I 

4.82 

2, 1704926+02 DX L 
1, 7914027+07 VL 

1. 8074 129+02 
-7.942 1 298+01 
-6. 1033594+00 
-9 . 90 18494+0 1 
6. 2 8 16 71 l+Ol 

oxs 
VR S 
LNE 

OR 

6.97780 52+ 0 2 DYL 
5.3631874+03 PT HL 

- 5,2437672+03 DYS 
5.37877 22+ 03 PTR 
6.4294360+00 DSMP 

-2,84 790 2 1+00 VT 

9.6206322 +04 
7. q 17798 3+0 l 

DX -2,5295909+ 0 3 DY 
V 6,5316783+03 PTH 

9.B206320t04 
l . 6054 750+ 02 

DXG 2.1838082+04 OYG 
VE 7 ,900 1192+04 PT E 

2·3887208+02 DXMP 
-B.6963q93+0 1 VMP 

2.38R7293+02 DXME 

9,79883 73+04 DXM 
7.8883549+01 LOM 

-2 .2034346+ 07 RAS 

1.4 563295+02 RANS 
B.4966438+01 IN MPS 

-~ .1136008+00 SL RS 

- 5.3495517+03 DYMP 
5.363 1873+03 PTMP 

-5,5009008+03 DYME 

-3.2273 71 4+03 OYM 
l.6025307+02 VM 

-4,1602695 +01 LOS 

- l .6 16731 8+ 02 APF S 
l.6564566+02 APO S 
9.9720834+02 PER S 

-o . 2543A29-0 l PX -9,4241040-0 1 PY 
4.78 54453-01 SXO 0, 0000000 SYO 

4.52745 14+0 3 OZL 
-3. 04 24540- 0 2 All 

-8 .10 53907+02 OlS 
- 3 , 0336438- 02 AlR 

7.08 40836- 01 RSMP 
5.3787714+03 5EASV 

2 . 7890977+ 0 3 
-5. 778 2 356+Jl 

8 ,8 154568+02 
-8;03999 13+01 

5 , 579595HOl 
- 5.Q3308b7+ :ll 

5 ,24 15910+03 DZ 2,%H458+03 
5.7639548+01 AZ 8,2837180+01 

7,58 649 S9+04 OZG 2.964 7206+ 03 
4.0047024+00 AZE -8.9 683325+01 

-2.0004 769+02 OZMP 
-3 . 042454 1-02 AZMP 
-3 .5066876+03 DZME 

7 . 1413960 +02 DZM 
3.3101018+03 ARGM 
3.9766826+01 DES 

3,2032956+0! RPS 
1.0005516+03 TFP S 
l.978353 5+00 MTAS 

l,4904976- 0l PZ 
0. 0000000 szo 

3. 256632. bt 02 
-8.640!>949+.Jl 

3,25663 19 +02 

1. 7564814+J2 
a. 6lOl439•\.l l 

- 1.6061 58 6+ 0 1 

9,938874:l+J2 
l.00300 0b+02 
3. 6000000+0< 

2. 9941070-0 l 
0. OOOOODO 

FEB . 1971, 9 HR S., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I St L 

4 DAYS , 1 3 HRS., 29 MINS,, 5°,999 SECS . G. E.T • RAGR ,2823907456o7405+:l03 

~ XYl 
P DXYZ 

-. 16 964 1 58 71 6384659+0 0 0 
.727 0 7 2 720 369 77 0 Q2+0CC 

.177673753 14 293325+000 

.534o853~523 771 62 0•ooo 

• l 51P 0636 771 9038 74+0 00 
• l 9043353 5956133 21 +000 

SHEMOCfNTR !C 
XL -5.8423434 +0;;: Yl 

f<! L G.9452430+02 DEC L 

'E LENOGPf\P~lfC 
XS -3. 7144715+0 2 

l'I L TS 5.ti03076 1 +-.J l 
LT S -2.11<'.'Q"3 1 5-0 l 
LI N 1.0580114+02 

r nA L T 5.67A94'.\6+') 1 

GEOCENH re 

vs 
LATS 

LN S 
L ~ ~~ 

RPAL T 

3.4772520+04 y 
2.109 1 112+05 OEC 

GEOGRAP HIC 
XG - l .71365!)0+ '1') YG 
ALT 2.0 7 16~ 71 +05 LA T 

EA RTt-1-f"PON PL ANE 
XMP -6.7692q47+fJ2 YMP 
Flf>:P G.9452 4 2~+02 Ol::MP 
XMF. -2 . l C'BJGAh+ns YME 

PLA NE T AR Y COURD I NA TES 
XM 3."l5S753+1')4 YM 
f.M 2. 10 13 2 93+05 DEM 

XS UN 5.72~B630+0 7 YSUN 

6 .11 89659+ 0 2 ZL 
3. 1714674+ Cl RA L 

- 7. 7674235+0 c 
l .4 160.9 17+(' 1 
6.1906805+0 1 

-3.254 1872+0 1 
5 . 620867?+-0 1 

1. 8300 19•+ 05 

ZS 
LONS 

LH 
LAP 

A P.\l T 

2. 71it->AB2 8 +-0 1 ~ A 

7. 3249991+().t. lG 
2. 786 94 19+0 l LOfll 

-6.976-6719+07. Zl-1P 
l ·2 1 GOACJfl+O l JO.AMP 

-6.9766 7 33 +02 Zl-!E 

l .A24'1109 +r •, ZM 
2. 7 ':iC"l3t-'>Hl l fl AM 

-5 .0 110 4 9 l 5+ •YI lSUl\i 

SF LFNnC F.t><TP I C OS CULAT ING E LF:H E~TS 
SMAS 9 .9741 943 +~ 2 ECCS J.4B3R~24-03 I NCS 

VHS -7..7" l Q42'>'i +03 R~ "IP S -t.1 7 1 5 l'i3+0l APMPS 
TAS 3 .371 64 1 ?. +'Jl EAS 3 . 3~05233 + 0 1 t>IAS 

S fl =NOCFJ\H<IC U'°' I T VECT ' lf<S 

5.22E ll 04+02 OXL 
l .33':75 19 +0 2 VL 

2.4330645+02 
- 1. 2634 18 l +Ol 
-b. 09626 11 •00 

.. . 65534 13+ 0 1 
6 . 3 1 58409+01 

ox s 
VR S 
LN E 

OR 

4.2262592+03 DYL 
5.3605222+0 3 PTHL 

-4 , 3484291+03 DYS 
5,3 76 11 58+03 PTR 
6 . 42629 64+ 00 OSMP 
1.0336210+01 VT 

r1.853~930+04 

7.0246550+0 1 
DX 9.0748948+0 2 DY 

V 4.1441170+03 PTH 

9 . R5 3t-925 +04 
l -5bfl5580+02 

DXG 2.8944728+04 DYG 
VE 8.2945556+04 PTE 

2 .1 001325 +02 DXMP 
- t. 34 13568 +- 02 VMP 
,. 100 1463+02 DX ME 

9.80 14 11 9+04 OXM 
7 .9034428+01 LOM 

-2.20 30 186+07 RAS 

l .45•1"3 777+ 02 RA NS 
8 . 7kH 7l b3+0 1 INMP S 
1 . "\4 'J4754+0 1 SLRS 

-3.924e 77b+0 3 DVMP 
5 ,3 605223+03 PTMP 

-4.Q76Q633+03 DYME 

-3.228 7607+0 3 DVM 
l , 5664368+02 VM 

-4, 1592205+01 LOS 

- l .6166335+02 APFS 
1 .6564432 +0 2 APOS 
9.9740627+02 PERS 

3. 1062244+03 OZL 
l.1 04 7868-0 1 Al l 

3. 1602335 +03 ozs 
1.101578 9-0 1 AZR 
7 ,0 742 76 5- 01 R SMP 
5 -376 10 58+ 0 3 SEAS V 

1 . 106~33~+03 

- 7.60217 31+01 

-8. 1 9l~!ib7•::> L 
-9.092tj l78+ J l 

5. 567309<++0 1 
- 7. 3 8363b f::+O l 

3.613543 1+0 3 oz 1 .2 7891 <6 +03 
7. 94 77 458+ 01 AZ - l.592 l5 77 +J2 

7.7720858+04 DZG l. 2 78U9 7 b• 0 3 
2.8 155 771•00 AZE -9,0489543+0 1 

3.58447 5 7+ 03 DZMP 
1 , 104781 4-0 1 AZMP 
2.7812223+02 OlME 

7.073 1669+02 DZM 
3.30980~ 1 +03 ARGM 
3.6017049+01 DES 

3.4934 34 5+0 1 RP S 
1.000893 3+03 TFPS 
1· 9789454+00 MTAS 

-6. S43l l B4+02 
-9. 7 63t:HBO+Jl 
-6 . S4 3lib4 +0(:. 

l.71 9 7 Bb 3 +:J2 
e.t>23bOl 7 •J l 

-1.6056447•01 

9 . 9394j5::> • J2 
1.0931 500 + 0.(: 
3. t-0000Uu+02 

hX - 1 .7756723- 0 1 WY 5.35761.tG;-0 1 
P.225300R-Ol 

hl -t!.2548577-1) 1 PX -9,2689500-0 1 PY l. 90700 74-0 1 PZ 
0.0000000 s zo 

3.232U'ibo-Ol 
Q, OOOGOJO t; X 3 .106')11 7 - 'H OY IJl 4 . 627 1 8~4-0 l SXO 0.0000000 SYO 

••••• • C SM I '-' lJC N REF. /PHASF } Q }-

MfAN-OF-f POCH 19 71 f i:l:i. 19 71, 10 HRS., 4 MI NS., 60.000 SECS. G.M.T. USNM USFT I StC 

.l 0 ~75J000000n ~ot0 03 Hk S . F ~ U~ Lt UNCh 4 DAYS, 1 3 HRS., 44 MINS., 5 9.999 SECS. G. E.T. RAGR • 2861510 12 c>l O .. bb+OO 3 

Qf STAk T CUO!'.<D l 'l./ATF.S I EM l\NO El</t·H~ J 

P. l.Y l 
R DX YZ 

SF. LF.NOC !:: NTF< I C 

.445~5652b~434g302 - a~ 1 

. 99 4 9 11 St qo 1 1 71 <H>6•00 0 
• 244 l4 Q1 52 1444464 1+000 

-. 3 ~3M235~54b 774t67 -001 

XL l .'i3 4All 5 +12 YL A. 40A3345HJ2 l l 5. 1202 74 5 +02 OX L 
Pl G.9 0IJ6'.l'>O+r)2 DE::: L 

SE LENCGFIAP HIC 
XS -c... 7631~87+ ·12 

ALTS C:..P l 73 'H0+ f)l 
LTS -2.l l bq 073-11 
l I ~ l. f, 5B')48 7+') 2 

TR J\ LT 5.f' •-i3 17 02+') l 

f, FO(FNTPIC 
3.5fl3 l'l1J 3+1')4 

vs 
LAT S 

LN S 
LAN 

i"' PAL T 

3 . CtQ534fl.'"l +fJ l Rt. L 

- 1. 2 17 3779+ 0 2 
9 . } B7A 9 1 5+ (,f) 
~ .17 8026 ~ -+ 0 1 

-3.2'>43 1 78+'1 1 
5 . 648545 1+01 

l . l=l3425 1R+fl':i 

ls 
l ONS 

LH 
LAP 

A PA l T 

7.Qt- 5 542 7+ 0 1 VL 

1 .59 14013•0 2 
- l .72P9244•02 
- 6 . 06G 1 30 1+00 
-A.57t--92~0+0 1 

6. 30 7000 0 +0 I 

9. 85'l l 94A+fl4 

oxs 
VR S 
LNf 

DR 

DX 

.14884040 523901622+000 
-.2 12 39589 17000 895 1+000 

5.20 18566+03 DYL 
5. 3492733+03 PTHL 

-8.2848543+ 02 DYS 
5.3649009+0 3 PTR 
6.423 1275+00 OSMP 
I. 706 2405+ 01 VT 

l .<7 l 70t9+03 DY 

- l.76b0 36 9+0 2 DZL 
1 .82754 72-01 Al l 

5.20 6 7 252+03 ozs 
l , 8222247-0 1 AZR 
7 .0644 711-0 1 RS MP 
5.36487 38 +0 3 SEASV 

5.2389245+02 oz 

- 1.234~ 9 47+ 03 

- 1. 057lbQ!)+J2 

-9.926bb24 +VZ 
- 1.0083539+02 

5. 555U£5b+O l 
- 3.484885::> + 0 1 

- l .06b2H53+03 

'" 
1' 

# , 

A· 

( 

( 

l 



( 

\~ 

2,1115046+05 DEC 

GEOGRAPHIC 
XG -1.6644091+05 YG 
ALT 200770904+05 LlT 

EARTH-MOON PLANE 
XMP -9,9513950+02 YMP 
RMP 9,9666656+02 OEMP 
XME -2.1115045+05 YME 

PLANETARY COORDINATES 
XM 3,4878402+04 YM 
RM 2,1015531+05 DEM 

XSUN 5, 7248926+07 YSUN 

2.7822761+01 RA 

8 ,46 72610+04 ZG 
2,7825345+01 LON 

-8.8399280+00 ZMP 
3.1310606+00 PIMP 

-8.8399383+00 ZME 

1,8258435+05 ZM 
2.7807918+01 PAM 

-5,0795320+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9751261+02 eccs 3.3005000-03 INCS 

VHS -2,2125354+03 RNMPS - 1.1825173+01 APMPS 
TAS 705293244+01 EAS 7.5109470+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -I. 7773079-01 WY 
QX 3,95716.33-01 QY 

5. 3571174-0l 
R, 0693724-01 

•••••• CSM I ~DON REF. /PHASE 191-
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 110000000000000+003 HRS. FPOM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

~03 

7,91A7444+01 2.3019678+03 PTH 

9.8551944+04 DXG 3.7561781+04 OYG 
1.5303643+02 VE 8,4590265+04 PTE 

5,4438049+01 OXMP 
-1,7949105+02 VMP 

5,4439601+01 OXME 

9,8039321+04 OXM 
7,9185292+01 LOM 

-2,2026026+07 RAS 

l,45 63764+02 RANS 
9.1987391+01 INMPS 
7,4926716+01 SLRS 

-A,2548453- 01 PX 
4,3847555-01 sxo 

-1.3394169+02 OYMP 
5.3492733+03 PTMP 

-2,8496383+02 OVME 

-3.2301497+03 DYM 
1.5303428+02 VM 

- 4.1581717+01 LOS 

-1,6164592+02 APFS 
1.6563637+02 APOS 
9,9750169+02 PERS 

-9,0101070-01 PY 
0.0000000 svo 

701006242+00 AZ 

7.5785804+04 OZG 
1.9269509-01 AZE 

5.1887954+03 OZMP 
1.8275482-01 AZMP 
1088272~9+03 DZME 

7,0049613+02 OZM 
3.3095150+03 ARGM 
3.2267272+01 DES 

3.9026583+01 RPS 
1.0008049+03 TFPS 
1.9792257+00 MTAS 

2,4872710-0l PZ 
0 .0000000 szo 

- 1•264U880+02 

-l.066H70+03 
-9.091840l+Jl 

- 1.2935173+03 
-l.040<5U+Q2 
-1.293~173+03 

1.68309;7+02 
a. 636957 ;+ 1H 

-l.605~J04+Jl 

9. 9422033+:>2 
i .0933d0b+J2 
3.6000000+02 

3.5540748-01 
o. 0000000 

FEB, 1971, 10 HRS,, 19 MINS., 60.000 SECS . G.M.T. USNM USFT I StC 

4 DAYS, 13 HRS .. 59 MINS .. 59,999 secs. G.E.T • RAGR .289911279353567+J03 

RXYZ 
ROXYZ 

.23223171518625043+000 

.52725897027873951+000 
.16435667996904353+000 

-.57348352881692579+000 
.56648023609458839-001 

-.4~576863860205910+000 

SELENOCENTRIC 
XL 7,9979059+02 YL 
Rl 9, 9905944+02 DECL 

SELENOGRAPHIC 
XS -7.9303654+02 

AL TS 600565914+01 
LTS -2.1136800-01 
LIN 1.6580082+02 

TRILT 6,1324577+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 3.5199637+04 y 
R 2.1089275+05 DEC 

GEOGRAPHIC 
XG -1,6031118+05 YG 
ALT 2.0745132+05 LAT 

EARTH-MCON PLANE 
XMP -7,1392680+02 YMP 
RMP 909905943+02 DEMP 
XME -2,1089160+05 VME 

PLANETARY COORDINATES 
XM 3,4399847+04 YM 
RM 2.1017767+05 DEM 

XSUN 5.7259219+07 YSUN 

5,6603348+02 Zl 
1.1260829+01 RAL 

6. 07 28024+02 
-l .1802813+00 

6, 1653730+01 
-3.2773118+01 

5 .6836403+01 

ZS 
LONS 

LH 
LAP 

APAL T 

1.8325363+05 l 
2,7769754+01 PA 

9,5505144+04 ZG 
2.7772338+01 LON 

6,8591111+02 ZMP 
-7.7077119+00 RAMP 

6,8591010+02 ZME 

1.8268760+05 ZM 
2,7812303+01 RAM 

-5,0785724+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9752233+02 ECCS 2.9583782-03 lNCS 

VHS -2.2162650+03 RNMPS -1.1959764+01 APMPS 
TAS l.2153615+02 EAS 1.2139084+0 2 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,7780007-01 WY 
QX 3.8299390-01 QY 

5,3573279-01 
0.·1035691-01 

••**** CSM I MOON REF, /PHASE 191-
MEAN-OF-EPOCH 1971 

wz 
Ql 

·110250000000000+003 HPS, FROM LAUNCH 

RESTART COORDINATES I ER ANO EP/HP I 

1,9509203+02 OXL 
3. 5288076+01 Vl 

-2.0578963+01 
l. 42 55634+02 

- 6.0819680+00 
5 .1798715+01 
6.2738495+01 

9, 8259071+04 
7.9126968+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

3,0648008+03 DYL 
5. 3364827+03 PTHL 

3.1664751+03 DYS 
5.3521483+03 PTR 
6.4199291 +00 OSMP 
1.3476646+01 VT 

-l.6671074+02 DY 
3,7505544+03 PTH 

-3.3334905+03 OZL 
l.4469373-01 AZL 

4.1130038+03 ozs 
1.4427025-01 AZR 
7,0546707-01 RSMP 
5.3521312+03 SEASV 

-2.6398185+03 
- 7 .1684370+01 

oz 
AZ 

9. 8 259068+04 
1. 4921569+02 

OXG 4, 4741407+04 DVG 6. 9974471 +04 OZG 
VE 8.3098078+04 PTE -2.4557717+00 AZE 

-1,3399342+02 OXMP 
1,3614654+02 VMP 

-1.3309166+02 DXME 

9,8063979+04 DXM 
7,9336139+01 LOM 

- 2.2021864+07 RAS 

1.4563474+02 RANS 
-2,6882005+02 lNMPS 

1,2124614+02 SLRS 

3.7133111+03 DYMP 
5, 3364826+03 PTMP 
3.5624527+03 OVME 

-3.2315116+03 DVM 
l,4942486+02 VM 

-4.1571230+01 LOS 

-1.6163992+02 APFS 
l.6563190+02 APOS 
9.9751356+02 PERS 

- 8.2545595- 01 PX -9,0647821-01 PY 
4,4343791-01 SXO 0.0000000 SYD 

3,6666019+03 DZMP 
l,4469305-01 AZMP 
3.608l9A3+02 DZME 

6.9367200+02 OZM 
3.3092225+03 ARGM 
2,8517491+01 DES 

3.8224941+01 RPS 
1.0004734+03 TFPS 
1.9792547+00 MTAS 

2.3730130-01 PZ 
Q.0000000 SZD 

-2. 823029b+03 
- 1. 2 268 42 5+ J2 

-t.304b559+03 
-l .0410878+J2 

5,5427443+01 
9,09978b<+JO 

-2.6589&9:;+0~ 
-1.63525&4+02 

-2.6589746+03 
-9,0779955+01 

-1.1159742+03 
-1.02102;,+02 
- 1.1159142+03 

1.6464042+02 
B,650HOl+Jl 

-J . 6052162•0! 

9. '7457 l.2b+J2 
1.0933340+02 
3.6000000•Ji: 

3.4926391-0I 
o.ooouooo 

FEB. 1971, 10 HRS •• 34 MINS .. 60,000 secs. G.M.T. USNM USFT I St~ 

4 DAYS, 14 HRS., 14 MINS,, 59,999 SECS. G.E.T. RAGR .293671546096046+003 

RXYZ 
ROXYl 

.28172268405800478+000 
-.15175095510078403+000 

-.13348073093449870-001 -.69342966201254109-001 

SELENOCENTPIC 
XL 9,7023420+02 YL 
Rl 1.0002495+03 DECL 

SELENOGRAPHIC 
XS -1.3480752+02 

ALTS 6.1755954+01 
LTS -2.1105604-01 
LIN l.6580198+02 

TR ALT 6.2514633+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 3.4891329+04 y 
R 2.1020754+05 DEC 

GEOGRAPHIC 
XG -1,5335956+05 VG 
ALT 2.0676611+05 LAT 

EARTH-MOON PLANE 
XMP - 5,1565660+00 YMP 
RMP l.0002495+03 DEMP 
XME -2.1020516+05 YME 

PLANETARY COORDINATES 

-.77308076896102757+000 -.46902737453426150+000 

-4 ,5969876+01 ZL 
-1,3812952+01 RAL 

9. 7309810+02 
-1.0842969+01 
6, 1527195+01 

- 3.2907170+01 
5,6618271•01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l.8274387+05 z 
2.7741868+01 RA 

1,0532603+05 ZG 
2,7744459+01 LON 

Q, 7032897+02 ZMP 
-l ,4046127+01 RAMP 

9,7032784+02 ZME 

-2.3881257+02 DXL 
- 2.7126561+00 VL 

-1.8816487+02 
9, 78A7233+01 

-6.0747736+00 
-4. 5960932+01 

6.2534401+01 

oxs 
VRS 
LNE 

OR 

-8,8208352+02 DYL 
5,3295527+03 PTHL 

5.2484495+03 DYS 
5,3452362+03 PTR 
6.4167013+00 OSMP 
108253033+00 VT 

-4,4936904+03 DZL 
1,9622718-02 All 

5.6670264+02 ozs 
1.9565493-02 AZR 
7.0448580-01 RSMP 
5,3452358+03 SEASV 

-2.726,177+03 
-I .2l 7B2 5b•02 

-8,3915214+02 
-9.919407 3 +-Jl 

5,5304059+01 
5.23309<7+01 

9 .7849282•04 
7. 9190599+01 

DX -4,1149386+03 DY -3.8068440+03 oz 
AZ 

-2,565H59+J3 
9.2930195+01 V 6,1648827+03 PTH -5.7279745+01 

9. 7 849279+04 
l.4551905+02 

DXG 4.8502026+04 OYG 
VE 7.9274361+04 PTE 

- 2 , 4276353+02 OXMP 
9,0304482+01 VMP 

- 2,4276330+02 OXME 

5.3222716+03 DYMP 
5.3295527+03 PTMP 
5. l 715771 +03 DYME 

6 , 2652988+04 DZG -2.565 2 82 <+ 0 3 
-3,7513427+00 AZE -9,0123541+01 

-3,8829179+01 DZMP 
1,9622931-02 AZMP 

-3,3443266+03 DZME 

- 2. 7577 235+02 
-9,30526lti+Ol 
-2. 75 77 232+ 0 2 



XM 

~ ­XSUN 

l.3q2 LOQ5+Q4 YM 
2 ,1020000+05 OEM 
5 .7269511+ 0 7 YSUN 

1 . 8278984+0 5 ZM 
2 .78 16524+0 1 RAM 

-5.0 77 6 1l 5 +0 7 2SUN 

SE LENOCEN TRIC OSCULATING ELEM EN TS 
SMAS Q,9731122+n2 <CCS 2.%1>04 18- 03 INCS 

VHS -2.?187 00 6 •~3 RNMPS - 1. 2oea 102+01 APMPS 
TAS 1.7338914+02 EAS 1,73 36945+02 MAS 

SE LENQCEN TRIC UNI T VECTO RS 
WX - 1.777QR2 0 - 0l WY 
OX 2. 7b40 '19 1- 0l QY 

5.357 1 233-01 
A,32251 5 7-01 

****** CSM I MOON PFF. /PHA SE 191-
'1EAN-OF-EPOCH 1971 

wz 
oz 

.11050~000000000+00 3 HR S. F ROM LAUNCH 

QrS TAF. T COOR DINATES I ER ANO ER/HR I 

9.aoa00;4+04 oxM 
7.94~6968+0 1 LOM 

-2.2017703+07 RAS 

1 ·45636 13+0 2 PANS 
-2 .7540557+02 INMPS 

1.7 334982+02 S LRS 

-8,25~6963-0 1 PX 
4,8057764-0 l sxo 

~G{I 

-3.2328551+03 DYM 
1.4 5815 42+ 02 VM 

-4.1560 7 4 1+01 LOS 

-1,6163945+02 APFS 
l,656325!+02 APOS 
9.9730241+02 PERS 

-9,4444976-0 1 PY 
Q, 0 000000 S YO 

6,8684642+02 OlM 
3.3089306+03 ARGM 
2 ,4767714+01 DES 

3.1634208+01 RPS 
l.OQ02693+03 TFPS 
1.9786264+00 MTAS 

1.4272215-0 1 Pl 
o.ooooono szo 

1 .6097180+02 
8,b636b04+01 

-l .6049019+Jl 

9 , 943Bi5•02 
l.0929724+J2 
3.6000000+02 

2.9604902-01 
0.0000000 

FER. 19 71, 10 HRS ,, 49 MINS,, 60.000 SECS. G.M.T, "USNM USFT I SfL 

4 OAYS, 14 HRS., 29 MINS., 59.999 SECS, G.E,T, RAGR ,29743 1 81203Y730+003 

RXYZ 
ROXYZ 

. 1640855A3 2 7046~20+ 0(JQ 
-.739Q9422641771 653+QOO 

-.183144IYl64872653+000 - .15419'•41239158178+000 
-.5 137140 484 88 37843+000 -. 17397 154230760916+ 000 

Sf LEN OCCNTRIC 
XL 5 .b 509q B4 +02 YL 
WL q.qq 5B 228 +02 OE CL 

SEL ENCGR APHIC 
XS 6,Q3 78 240+02 

ti LT S 6 .1 08137.6 1+0 1 
LTS -2.1074348-f'J l 
l. IN l.ti 58 0261+~ 2 

T~ALT 6 .1 ~47420+01 

GE<lCF.N TP I C 

vs 
LAT S 

LNS 
LA N 

RPA L T 

x 3 . 400 7241+')4 y 
2.ocs 1 1i03+05 OE: 

r;EOGRAPH I C 
,<G -l.'•61C''05 +')5 YG 
ALT 2. f'ifl 07 540+')5 LAT 

EAR Tt-1- "'ro"'J PLAN F: 
X~I P 7. Qt-6 741 4•'12 YMP 
RMP 9 0 <;=15d229 +".>2 0fMP 
XME - 2 .095 1 564+05 YM f: 

PLANETtPY COORD INA TES 
XM 3 0 3442147+ -')4 YM 
fi·-1 l.. 102 2 23 1+05 OE:l-I 

XSUt~ i; . 7279R0l+07 YSUN 

-6 .307364 2 +02 Zl 
-3.2 ~S04 38 +01 RAL 

7,58304 05+02 
-1.41 3 48 84 +01 

6 . 1400660+1)1 
-3.30379 "i4+01 
5. 6S 28648+01 

z s 
LONS 

LTE 
LAP 

APAL T 

1. 8226034+05 
2.7758204+0 1 RA 

1.1 4 1494~+1') ZG 
2 .7760804+ 11 1 LON 

6 .7 5~ 12 Rb+ 02 lMP 
- l . l q8Q5 ~ 3+0 l l' AMP 

6 .7 5E ll q9+02 Z·..,E 

l.B 2h9 1 0 7+0 5 ZM 
2. 7820580+01 Ri\M 

-5.0 76 ~52~+J7 lSUN 

SE LENOC EN TR I C OSC UL ATIN G ELE MENT S 
SMflS C. .972711 6+02 ECCS 3.0148 .6 1 ~-03 I NCS 

VHS -2.2 177 f:30 +·13 RNMPS - l. 22 145 39 +0 1 APMPS 
TAS -l.4037b04+12 EAS - l. 4'J265?1J + G2 t-IAS 

S ELF.NUC ENTR I C U~IT VECTORS 
WX - l.77fll26 1-1J l WY 
QX 2. 59d5875- )l QY 

5,356e846-0l 
B , 3463437-01 

**** ** CSM I ·~ CON REF. /PHA SE l 'H -

wz 
Ql 

-5.3 103530+02 OXI 
-4.8141674+0 1 Vl 

-2.4410345+02 
5 .1472 239 +01 

-6,06754 79+00 
I. 2312 153+02 
6 . 2541893• 01 

DXS 
VRS 
LNE 

DF 

-4,3013680+0 3 DYL 
5.3330092+03 PTHL 

4,1959814+03 DYS 
5.3486816+03 PTR 
6.4134443+00 DSMP 

- 1.0277821+01 VT 

-2.9860682+03 DlL 
- 1.1042095-01 AZL 

-3.3146336•03 DlS 
-1.1009744-01 AlR 

7,0350546-01 RSMP 
5,3486717+03 SEASV 

CJ . 75 ~ 0631 +04 
7.9430938+01 

DX -7.5355485+03 DY -2.3060489+03 OZ 
V 7 .9266366+ 03 PTH -2, 7229519+01 Al 

o. 7 53062 7+ 04 
1 .41999 13 +02 

OXG 4,9152210+04 DYG 5.6982 996 +04 DlG 
VE 7.5257765+04 PTE -2. 7622803+00 AZE 

-2.0 7 49 316+02 DXMP 
4 . 3 7 2 11 96+0 1 VMP 

-2.0749222+02 DXME 

9.A lll 666 +0 4 DXfil. 
7. 963 "'77fl 2 +C l LOM 

-2.2013 540 +07 RAS 

l.45 "'> 3739+ 0 2 RANS 
8 . 3t>'l0503+0l INMP S 

-1,40 1 54 7 8 +02 SLR S 

3. 7540597+03 DYMP 
5.3330092+03 PTMP 
3.6 0~5 294+03 DVME 

-3.234 180 5+03 OYM 
I .4220597+02 VM 

-4.1550254+0 1 LOS 

- 1 ,6 163730+02 APFS 
1,65 63228+02 APOS 
9,9726 1 05+0 2 PERS 

-8,2548203-0 1 PX -9,4913437- 01 PY 
4,856530 2-0 1 SXQ Q,0000000 SYD 

-3 .7174135+03 DZMP 
-1.1042 150-0 1 AZMP 
-7.0226267+03 DZME 

6.800 19 26+02 OlM 
3.30 86 3 92 +03 ARGM 
2.10 179 33+0 1 DES 

3,0634726+01 RPS 
l ,Q002 7b8+03 TFPS 
1.9785042+00 MTAS 

1.2815350-01 Pl 
0.000000 0 SlO 

- l.011 245l+03 
-1. 030U439t J2 

1.2385384•"2 
-0 .&659460+01 

5.5181901•01 
7 .2958470•01 

-B.539417J+02 
8, 2304084+ 01 

-8.5390157+02 
-6 ,92804Gl+Jl 

7.27227l ~>+J2 
-0.201u532+01 
1. 2722715+02 

1 .5730350+02 
8,677008<+Jl 

-1.60458 70+01 

9.042o:>53•0l 
1 .1127027•02 
3. 6000000. :iz 

2.8761185-01 
0.0000000 

MEA N-OF-EP OCH 1971 Ff.~ . 1971, 11 HRS., 4 MI NS., 60.000 SE CS. G.M.T. USNM USFT I ScC 

.ll 0 75 0"101)'l O'l000+003 t-HI S. Ff'l)M LAUNCH 4 DAYS, 14 HR S., 44 MINS., 59.999 SECS. G.E.T. RAGR , 301192079;,B<HI l •) 0 3 

RfS T/\ RT cr.o RO l NATES ( fl( AND fk/Hil ) 

R.X Y l 
i; OX Y l 

-. 50 'H:1 676883 J 3<it:i548-l) .1 l 
-.8~97459~96 170619 5+000 

- • 24406 l 4 211 6245 050+000 
• 527 8 828 7333750220-00 I 

-.147 397 1 348405 1899+000 
.22592 1 46107456254+000 

SFLtNOCENTR I C 
XL -1.75 59 504+1)2 YL 
RL '1.97502 17+ ~2 f;F.: L 

Silr=NDGkAIJHI C 
X5 c . 8 123 2 41'.1+ ')2 

AL TS l}.901"l9f26+1 1 
LT S -2.1043123-J I 
LI ~ l.b580237+02 

TRAL T 5.9 76 7 303+ ·) l 

GCOCEN TQf ( 

vs 
LAT S 

LNS 
LA.fl: 

P PA. LT 

3.2787398 +0 4 y 
2.0924fl55 +0"i OF: 

Gf ~G Qt.Pl-l l C 

XG - l . 3e~ 3~41+~5 YG 
.\LT 2 . n:»H'.17 1 3 +')5 LAT . 

FART ~ -flCON PLJl"J E 
X. ·"1P ..;.Qb04"27•12 YI-IP 
R'-t P o . CJ 7 5'12 l 7+02 Gt:Mr 
X"l[ - 2 .0024955+05 YM E 

PLA NE T.CR Y COUR::J IN ATES 
XM 

'" XSU/\ 

3 • 2Gb2Q0 4+ 1"14 Y"I 
2. 1 nz44c;c;+')5 [Jf"I 
5 .1 2 qc. n q9 +1)7 YSU/\t 

-0.49~31 3 1 +02 ZL 
-3.050 •J 39l+l"ll RAL 

9 .('1412 8 11+ 1 1 
-8.938 lfil ~ + f"\"t 

bo l 2 7412';+ Cl 
-3 . 31 7 34 13 +0 1 

5.t-7 01 424+') 1 

z; 
L nN; 

L Tf 
LA P 

A PA l T 

1. 82 1507 '> +05 
2 .7 8 112 4~ + 0 1 RA 

l o223fl4-1Q+:15 l Ci 
2 .7 e l38'> '5+'l l L Df\ 

-2.2415 ,)t·2 + "t l l'1 P 
-2 . f'127 '30 l+ O·J J.AM P 
-2 . 24 16174+ 0 1 ZMF 

l. 82C,.Q l 2~+f) 'i LM 
2 .7 82447 1+ 0 1 RAM 

-5.075bQZ-h07 lSU/\: 

<\t:U=·~IJCFNTPIC OSCULliiT I NG ELfM FN T S 
S'-', fl<\ 9 . <J751J l Q?. +02 ~:::s 3.n132G71:i-o·~ I NCS 

VH S - 2.2 13 ~753 +03 PN MPS -l.234~bRO + O l AP"IPS 
TA S -Q. 0 1 A l 756+~ 1 ~AS -Q . OOG46G~+O l ~AS 

SE Lt:f\CCfN TP I C U/\./ I T V EC TO~S 

WX - 1 .7782 171-0 1 \<IY 
IJX l.7 9 0 '!9 7~- Cl l CY 

5.350857'1-0 1 
e.4245A9A-O l 

wl 
Ql 

-5.07~2594+02 DXL 
- 1 .C'1799 93+ 0l. Vl 

-1. sti-:ieo2o +n2 
~ .2C44877+00 

- f. . Ot J7903+ 0 0 
l.l C-530 75+(12 
ti.2&-~ 2649 + 0 1 

u . 762.7069+0 4 
7. q7q~946+G 1 

DXS 
VR S 
LNE 

OR 

ox 
v 

c. . 7tl. 7 0t5 +n4 DXG 
I.3Ptf)3P7+02 VE 

-4. 8Q 49 l l 3+0 1 OXMP 
- 1 .2eo1662+0C VMP 
-4-.fJ':.4tl92 l +Ol DXMf 

Q.fH34694+04 OXM 
7.97~8577+01 LOM 

-2.20•)9376+0 7 RA S 

1. 4563 737+ 02 RANS 
7,8776423+01 IN MPS 

-d. 9 d28608+0 l SLRS 

-5 .1718307+03 DYL 
5. 3447655+03 PTH L 

6,2542631+02 DYS 
5,3604061+03 PTR 
6.4101576+00 DSMP 

- l.64U060+0 1 VT 

-8.4073184+03 DY 
A.59040 ~ 3+03 PTH 

4.90334 34 +04 DYG 
7.35724bl+04 PTE 

-6.<169285+01 DYMP 
5,344 76 54•03 PTMP 

-2. 1953535+02 DYME 

-3,23548 7 6 +03 OYM 
I . 385<650+02 VM 

-4, I 5397b7+0 I LOS 

- 1 .6163633+02 APFS 
1.6 563182+0 2 APOS 
9,9749245+02 PERS 

-"·254R l 85-0 I PX -9,6762938-0 1 PY 
5,06 12421 -0 1 SXO 0,0000000 SYD 

3.06P4274+02 OZL 
- l.760871 8-Cl AZL 

-5.225777 6+03 ozs 
-1.75573~3-01 AZR 

7,0252484-01 RSMP 
5,360 380 9+0 3 SEASV 

9 .8003339•02 
I .468 439l+OC 

DZ 
AZ 

5.483 13 53+04 OLG 
1,7149285- n l AZE 

-5, 18 35638+03 OZMP 
- l.7608758-01 AZMP 
-8.4~A4933+03 DZME 

6. 731 9066+02 DZM 
3.30~3484+03 ARGM 
1.7268156+01 DES 

2.5809680+0 1 RPS 
1.0005675+03 TFpS 
! .9791939+00 MTAS 

5. 7478996-02 PZ 
0.0000000 SlO 

l.313.c::l4CJ+03 
-7.3524 26 ti+Ol 

l .Ol6880.c. +J3 
-7.895o!)75+Ul 
5.'505~167+01 
3.356146J+JI 

l .466H::iO~+OJ 
7,9653791+01 

l. 466ti ~!>H +03 

-8.879tlbl~+Jl 

l . 3009Z2ti+03 
- 7 .59041 36+0 1 

l .300S.2.::tHD3 

1 . 5363S5b+02 
e.t9CJ534+J l 

-t .t-.0427:; ::i+ Jl 

9 . 944J03J+J2 
1.1124., &b+ :)2 
3. 6000001.J+ 02 

2. 45742:70-0 l 
o. 0000000 

~ 

,.. 

( 

.... 

( 

\ 
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•••••• CSM I MOON REF, /PHASE 191- 10 
MEAN-OF-EPOCH 1971 

• 111000000000000+003 HRS• FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

405 

FEB, 1971, 11 HRS., 19 MINS,, 60,000 SECS, G,M,T, USNH USFT I StC 

4 DAYS, 14 HRS ., 59 MINS., 59.999 secs. G.f.T • RAGR ,304952346JL5892+003 

RXYZ 
RDXVZ 

-.23543290921095451+000 
-,50b79921327589748+000 

-.15911261572364487+000 
,59118740567881961+000 

-.52536025608976986- 001 
, 492B3185f74316297+00D 

SELENOCENTRIC 
XL -8,1081494+02 VL 
RL 9.9520422+02 DECL 

SELENOGRAPH IC 
XS 7,b880957+02 

ALTS 5.6710b94+01 
LTS -2, 1011868-01 
LIN 1,6580153+02 

TRALT 5,7469360+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 3.1672842+04 y 
R 2, 0958122+05 DEC 

GEOGRAPHIC 
XG - 1,3147190+05 VG 
ALT 2,0bl3981+05 LAT 

EARTH-HOON PLANE 
XMP 6,8b87272+02 YMP 
RMP 9 ,9520422+02 DEMP 
XME -2,0957998+05 YME 

PLANETARY COORDINATES 
XM 3.2483656+04 YM 
RM 2,1026686+05 DEM 

XSUN 5,7300375+07 YSUN 

-5,47973 27+02 ZL 
-1,0474764+01 RAL 

-6. 3138844+02 
1.5362820+00 
6.1147591+01 

-3. 3309812+01 
5,6391418+01 

ZS 
LONS 

LTF 
LAP 

APAL T 

1 .8254253+ 05 z 
2,7871218+01 RA 

1. 3053766+05 ZG 
2,7873825+01 LON 

-7,0667603+02 ZMP 
8.0131023+00 RAMP 

-7,06676 16+02 ZME 

1,8309050+05 ZM 
2,7828197+01 RAM 

-5,0747319+07 ZSUN 

SELENOCENTRIC OSC ULATIN G ELEMENTS 
SMAS 9,9732709+02 ECCS 3.2093717-03 INCS 

VHS -2,2107374+03 RNMPS - 1 .2480 760+01 APMPS 
TAS -4,8591931+01 EAS - 4,8453434+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,7783458-01 WY 
QX 2.4600238-0l QY 

5.3569154-01 
8 .3641271-01 

•••••• C SM I MOON REF, /PHA SE 191- 11 
MEAN- OF-EPOCH 1971 

wz 
QZ 

.111250000000000+003 HRS. FROM LAU NC H 

RESTART COORDINATES I ER AND ER /HR I 

-1.8093058+02 DXL 
-1,4594798+02 VL 

2.668139 1•01 
-3.9394709+0 1 
-6.0510004+00 

4,5687382+01 
6. 2792992•0 l 

DXS 
VRS 
LNE 

DR 

-2,9458742+03 DYL 
5.3566251+03 PTHL 

-3,3441735+03 DYS 
5,3722302+03 PTR 
6.406B416+00 DSMP 

- 1.2866358+01 VT 

9. 7976249+04 
8,0 156642+01 

DX -6,1826506+03 DY 
V 8.009115B+03 PTH 

9, 7976246•04 
1.3520430+02 

DXG 5,0933531+04 DVG 
VE 7,5415316+04 PTE 

1 .3873102+02 DXMP 
-4,5814157+01 VMP 

1.3873185+0 2 DXME 

9,81571B0+04 DXM 
7, 9939352+01 LOM 

-2, 2005212+07 RAS 

l.4563671+02 RANS 
8.2766533+01 INMPS 

-4.83 15812+01 SLRS 

-3,8744507+03 DVMP 
5·3566250+03 PTMP 

-4.0246522+03 DVME 

-3,2367765+03 DVM 
1.3498701+0 2 VM 

-4.1529280+01 LOS 

-1,6163528+02 APFS 
1.6563093+02 APOS 
9,9731676+02 PERS 

-8.2547528-01 PX -9.5281564-01 PY 
4.8979236-01 sxc 0.0000000 svo 

3,4363979+03 DZL 
- 1,3762243-01 AZL 

-3 ,9965747+03 DZS 
- 1 .3722210-01 AZR 

7 , 0154411-01 RSMP 
5.3722148+03 SEASV 

4,1027586+03 DZ 
3,0362890+01 AZ 

5.5535187+04 DZG 
3.0772471+00 AZE 

-3,5322 022+03 DZMP 
- 1 .3 762223-0 1 AZMP 
-6 ,8368486+03 DZME 

6,6636068+02 DZM 
3.3080581+03 ARGM 
l,351B375+01 DES 

2,9801565+01 RPS 
1.0005279+03 TFPS 
1.9786736+00 MTAS 

1.1596686-01 PZ 
0.0000000 szo 

2.8646&62+(13 
-5.7083b5 7• .'.il 

1. 305061 !>+ 0 3 
-7.592>02 7+01 

5.493C>4b£+01 
-1.0544127+01 

3.0140541+03 
7.q4159!>5+Ul 

3. 0146577+03 
-8.9034334+0 1 

l • 0980038+03 
- 7.S03.14b4• :H 

1.0980037+03 

l.499oeo;s+ 02 
0. 70369bu+o1 

- 1.603959(1+0 1 

9,9412630+02 
1.1120556+02 
3. 6000000+02 

2.8052449-0 I 
o. 0000000 

FEB. 1971, 11 HRS .. 34 MINS .. 60.000 secs. G,M,T, 

4 DAYS, 15 HRS,. 14 MINS,, 59,999 SECS, G,E,T, 

USNM USF T I StC 

RAGR ,30B71261306b973+J03 

RXYZ 
RDXVZ 

-.27822493384330450+000 
.18314445654304272•000 

.214285649 13173611-00 1 

.77596451117554372+000 
.73842885637045755-001 
.46407298775077724+000 

S EL ENOC ENTR IC 
XL -9,5818817+02 YL 
RL 9,9410478+02 DECL 

SELENOGRAPHIC 
XS 9,1824517+01 

ALTS 5.5611257+01 
LTS -2.0980629-01 
LIN 1.6580285+02 

TR ALT 5.6369942+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 3.1045938+04 v 
R 2.1032862+05 DEC 

GEOGRAPHIC 
XG -1.2358181+05 VG 
ALT 2,0688722+05 LAT 

EARTH-HOON PLANE 
XMP -3,7191736+01 YMP 
RMP 9.9410478+02 OEMP 
XME -2, 1032t28+05 VME 

PLANETARY COORDINATES 
XM 3.2004126+04 VM 
RM 2,1028909+05 DEM 

XSUN 5,73 10659+07 VSUN 

7,3798553+01 ZL 
1.4822065+01 RAL 

-9.7101955+02 
1.1146650+01 
6 .1021056+01 

-3.3442591+01 
5,6362129+01 

1. 8326249+05 

ZS 
LONS 

LTE 
LAP 

APhL T 

2 .. 7qQ4437+01 PA 

I, 3883993+05 ZG 
2, 7907036+01 LON 

-9,6325842+02 ZMP 
1,4142115+01 RAMP 

-9 ,63 25865+02 Z ME 

1.8318870+05 ZM 
2.7831760+01 RAM 

-5,0737714+07 ZSUN 

SELENOCENTRIC OSCULATING ELEHFNTS 
SMAS 9.9723383+02 ECCS 3,1455248-03 INCS 

VHS -2,2092616+03 RNMPS -1,2607583+01 APMPS 
TAS -4,0560557+00 EAS -4, 0432557+00 MAS 

SELENOCENTRIC UNIT VECTORS 
wx -1.7783501-01 wv 
QX 2.6599340-01 QV 

5,3566611-01 
8.3380282-01 

****** CSM I MOON REF, /PHASE 191- 12 
M.EAN-OF-EPOCH 1971 

wz 
QZ 

·111500000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

2.5430999+02 DXL 
1.7559584+02 VL 

1.921Bl20+02 
-B,45978B4+01 
-6.0456796+00 
- 7.3719850•01 

6.2635765+01 

DXS 
VRS 
LNE 

DR 

1.0645647+03 DYL 
5,3622842+03 PTHL 

-5.3 057527+03 DYS 
5,3778714+03 PTR 
6,4034966+00 DSMP 

- l,1892B55+00 VT 

9,8433431+04 DX -2. 1734825+0 3 DY 
8,03 84981+01 V 6,2B808Al+03 PTH 

9.8433429+04 DXG 5.6123378+04 DVG 
1,3167237+02 VE 7,9541857+04 PTE 

2,4288751+02 DXMP 
-9,22 11111+01 VMP 

2,4288892+02 DXME 

9,8 [79121+04 DXM 
8, 00 90109+0 1 LOH 

-2,2001048+07 RAS 

l,4563837+02 RANS 
8,397B016+01 INMPS 

-4, 03 05482+00 SLRS 

-5.3506079+03 DVMP 
5, 3622841 +03 PTMP 

-5,5006449+03 DYME 

-3,23804 72+03 DVM 
1.3137749+02 VM 

-4.l5 1B794+01 LOS 

-1,6163442+02 APFS 
1,6563153+02 APDS 
9.9722390+02 PERS 

-8.2549170-01 PX -9,4 742926-01 PY 
4,B37565 0-01 sxo 0.0000000 svo 

4 ,5104527+03 DZL 
-1,2707667-02 AZL 

-3.403B900+02 DZS 
-1,2670635-02 AZR 

7.0056337-01 RSMP 
5.3778712+03 SEASV 

5.1699820+03 DZ 
6.1284683+01 AZ 

5.6293748+04 DZG 
3.9756078+00 AZE 

2,6645803+02 DZMP 
-1,2707410-02 AZMP 
-3,03 79059+03 DZME 

6,5952927+02 DZM 
3·3077684+03 ARGM 
9,7685945+00 DES 

3.1008068+01 RPS 
1,0003706+03 TFPS 
1.9783961+00 MTAS 

1.3354650- 01 PZ 
O.OOODOOO szo 

2,697!>19H03 
-5.8639022+01 

8, 0906bl 7+02 
-8.1 17091 8+01 

5.•0131&1+01 
-5.4 13,&J4b+Ol 

2.843o2u<•03 
8.434B5bit-Ol 

2.8437075+03 
-8.97B!>448+01 

2. 325656(1+02 
-8. 7433)30+::11 

2 "3250557+02 

l.46300bt>+02 
8, 7170Jbl+JI 

-l.603b4'tb•Jl 

9,9409701+32 
1.11272 1!>+ 02 
3. 600000!J+(J,t! 

2.907ol98-0l 
0.0000000 

FEB. 1971, 11 HRS,, 49 MINS,. 60,000 secs. G.M.T. 

4 DAYS, 1 5 HRS,. 29 MINS,, 59.999 SECS. G.E.T. 

USNM USFT I SEL 

RAGR ,312472879612055+J03 

RXY2 
RDXVZ 

-.1532 19095 34500397+000 
.76315192379238766+000 

.18904975355330254•000 

.49327095976269870+000 
.155666506 49954560+000 
. 15553472112700425•000 

SELENOCENTR IC 



XL 
RL 

-5.2767638+02 YL 
q.94A6l50+02 DECL 

SE LENOGRAPHIC 
XS -6 . 4074145+02 

AL TS 5.636 7%2+01 
LTS -2. 1040300-0 1 
LIN 1. 6580456+02 

TRALT 5.7 12663 3+0 1 

GEOCEN TRIC 

vs 
LAT S 

LN S 
LAN 

R PAL T 

3 . o 9q6734+04 v 
2. 1105 000+05 DEC 

GEGGkAPHI C 
XG - l.1 474 108 +05 VG 
Al T 2 . 0 76 '1<'158+ 05 LAT 

EARTH-eOON PLAN E 
X~P -7 .386 3 ~05 + 02 YMP 
RMP 9.G48td50+()2 llf: MP 
XME -2 .1104 <; '14+05 YME 

PLANETAR Y COORDINATES 
XM 3. 152441 0+04 YM 
RM 2. 10311 JQ+05 DEM 

xsu~ 5 .7320 04 1•07 YSUN 

6 .5107478+0 2 ZL 
J .2607025 +01 RAL 

-7. 2 16492 1+ 02 
l .40610 2A +Ol 
b .0894524+01 

-3. 3548207+0 1 
5.6439262+01 

J .83036%+05 

ZS 
l ONS 

LTE 
LAP 

APA l T 

2. 7893724+01 RA 

l. 4 70648Q-t0 5 ZG 
2.78963 14+01 LO N 

-6.35584 05 +0 2 ZMP 
1.16 76 17 3 +0 1 RAM P 

-6.3558377+02 ZME 

J. 8328588 +05 lM 
2.7&35157+01 RAM 

-5.0728107+07 ZSUN 

SE LENOC FNTRlC OSC ULATING ELEM ENTS 
SMA S 9 .0743684+02 ECCS 3.27107&8-03 lNCS 

VHS - 2 .20G 90b2 +03 kNMPS - l .270989Q+O l APMPS 
TA S 3 .7Q9274()+ ()1 EAS 3.7877216+1) 1 MAS 

SE LENOCENTRJC UNIT VECT ORS 
wx -1.779 1809-01 "y 
QX 3.2672 990-0l CY 

5. 3556484-0 1 
B. 234~26 1- 0 l 

.. ***** CSM I MOON REF. /PHA SE 19 1- 1 3 
MEAN-fJF-EPOC H t<Ht 

wl 
OZ 

.111 75')')001)00000+1)()3 HRS. FROM LAUNCh 

RCS TAR.T COOPO I NATFS ( E: R ANO F.R/HR I 

5.3610510•0 2 OXL 
1.2002372+02 VL 

2.4 170683•02 
- 1. 3160130+02 
-6.0383260+00 
- l.t5 21175•0 2 

6 .2%4638+01 

9. 8 73662it+04 
8. 0434486•01 

G. 813662 1+04 
I .27Q6161+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

DXG 
VE 

2.0 04 8085+02 OXMP 
-1.3028863+02 VMP 

2.0048908+02 OXME 

o . 8200520+04 DXM 
8.0240848+01 LOM 

- 2.10 06882+07 RAS 

J.45 &4322+02 RANS 
8. 771 8403+0 1 INMPS 
3 .77 62 146+0 1 SLRS 

~06 
4.4359760+03 DYL 
5.3587505+03 PTHL 

-4.0531096•03 DYS 
5. 3743582+03 PTR 
6.4001222+00 DSMP 
J.0162104+01 VT 

J.1966773+03 DY 
3.8623288+03 PTH 

6.3372870+04 DYG 
8. 3320046+04 PTE 

-3.5 858594+03 DYMP 
5. 3587505+03 PTMP 

-3. 7357314+03 CYME 

-3.2392997+03 OYM 
1.2 7167 07+02 VM 

-4. 1508307+01 LOS 

-1.6162318+02 APFS 
1.6562036+02 APOS 
0.0142614+02 PERS 

-8.2553050-01 PX -o.28220 14-0 1 PY 
4.63 81446-01 SXO 0.0000000 SYD 

2.8672385+03 DZL 
1.1507016-0 1 All 

3.5249203+03 DZS 
1.1473532-0i AZR 
6.0058300-0l RSMP 
5.3743473+03 SEASV 

3.5Joo350•03 DZ 
7.5140539+01 AZ 

5.4008645+04 DZG 
2.567673~+00 AZE 

3.0062257+03 DZMP 
J.150704!-0l AZMP 
6.0214362+02 OZME 

6.5269653+02 DZM 
3.3074703+03 ARGM 
6.0188138+00 DES 

3.4728143+01 RPS 
!.OOD6095+03 TFPS 
J.0790002+00 MTAS 

1.87 207 53-0 1 PZ 
0.0000000 szo 

o.0407743+n 
-1. 8521 %7+01 

- 1 . 75%725+02 
-o.1%30'o0+01 

5. 4691126+01 
- 7.143096&•01 

1.0467115+03 
-1.43070&0• 02 

1.0467055+ 03 
-9.054>100•01 

-7. 7415611•0 2 
-o.85055'9•01 
-7.7415009•D 2 

J.426 3411+02 
8. 7303736• il l 

-l .603:1J0 1+ ,)l 

0.0417414+02 
1.1129241•02 
3.6000000+U2 

3.214~75;-01 

O.OOOOODO 

FEB. 1071, 1 2 HRS., 4 MIN S., 60.000 SECS. G.M.T. USNM USFT I StL 

4 DAYS, 1 5 HRS., 44 HJNS.t 59.t;99 SECS. G.E.T. RAGR .3162331465551 36 +J03 

r:l:XYZ 
1{0X YZ 

.641112e 14137 962&b-001 
• 88267b0t-618222 634 +000 

. 242942 1 ~ 1 2004 1 28 7•000 
-. &453233A 4!5354! 35-001 

.J4 37652 0~ 33oo8414+COO 
-.24524308570425413+000 

S f LENnCEN TRIC 
XL 2 . 2 081 568 +02 YL 
« L .; .q 69 5 '1 9~+02 DEC L 

SEU:NCGRAPH IC 
XS -9.85&5 107+02 Y5 

fl LT S 5 .846~419+11 LATS 
LT S -2.09 18002-0 1 LN S 
LI N l .657918 1+02 LAN 

TRALT 5 .C225 082 +0l RPA LT 

CEGCF NTR IC 
x 3 .126532~+04 y 

2. 11 32 ~ 7 8 +05 OFC 

Gl::OGRAP HI C 
XG - l. 0485n i+05 YG 
ALT 2 .0788536+05 LAT 

E/IRTH-,.,OQ111 PLA NE 
XMP -c;.0326Q l 3 +? 2 YMP 
R~P 9 .9h95 C95+'12 DE MP 
X~F -2.1132676+05 YME 

PL ANE TA RY COORDINATES 
.<M 3. 1044513+04 YM 
f:.. M 2 .HJ33349+05 OE~ 

XSUN S .733 122 1+07 YSUN 

R. 3667h73 +02 ZL 
2 . 9 7 7 71 33 +0 1 RAL 

-3 . !>0 17 813•01 ZS 
e. 39t::e:.n4+ 0'J L rn~s 

6.07t 7 9q l+ ')l LT E 
-3.36~1 351} +01 LAP 

5.6731468+01 APA LT 

l . 842 1 873 +0 5 
2.784797Q+Ol ~A 

l.54f. 6 2 "2 +<1'5 ZG 
2 .765 0567. •fJl LOr.. 

7.720 6qqz + '.) l ZMP 
2 .l 3C.0476+00 J.AMP 
1. 720 6435 +0 1 ZME 

l. f; 33 e2"i:; +0 i; z,.,, 
2 .7P3A3 9 l+ Cl IJHI 

-5 .()71 f:14<';8+07 ZSllfl. 

5 fL F.N11CENTR lC OSCULA TIN G f L EMf-NTS 
SMAS Q . 9 75l ~d 9+'12 tees 3 .05 8 141 Q-Qj I N(~ 

VHS -2.2 12 Q944+~l ~r~~PS - 1.2 822232 +01 ~p~PS 
Tf\S 7 . Qt-531\04+01 EAS 7.G4 6040~ +rq f.'AS 

SELENnCENTP lC. Ut-.: IT VECT OF.S 
i,.;x -l.7M)'\\()":-r) l ~y 

(JX 3 .o')nq ., 1, J -'l l C. Y 
5 . 3;52 198 - 0 1 
8 .(J8623ll- f'l l 

•••••• CSM I · ~OON J<CF . /PN ASF l ~ l- 14 
ME/IP\1-0F-EPOCH 1971 

•Z 
uZ 

.1120fJ"0000JC'OOC+0<'3 Hr..S. FRLW LAUNCH 

o f. S T 4~< T ( f · ~ ~·O [ N!t TE S I t:~ ANU FR/HQ J 

4 . 95 ll7 P. l+-02 DX L 
7.5215609+01 VL 

l .45 5P.448+02 
-1.77 9652 7+02 
-6. 0 309426+00 
-1. 3908391•0 2 

6 .26 32550+0 1 

oxs 
VRS 
LNE 

DR 

5.1307355+03 DYL 
5.3471117+03 PTHL 

-3.5802302•02 DYS 
5.363 3438 +03 PTR 
6·396718 3+00 OSMP 
1.6079106+01 VT 

-4 . 9 136154+02 DZL 
1 .7227403-0 1 All 

5.2470008+03 DZS 
J.71771 84-0 1 AZR 
0.9860210-01 RSMP 
5.3633106+03 SEASV 

9. Ii 71649 3 +04 
~ .03 6 76 29 +-t)l 

DX !.80D2016+03 DY 1.5450097•02 DZ 
V 2.2917lq2+03 PTH -4.6717843+00 AZ 

S.8716489+04 
1.2413448+-02 

DXG 6.0785618+04 DYG 4.7875812+04 OZG 
VE 8.463Ql25+04 PTE - 1 .26396 13-0 1 AZE 

3. 7211284+01 OXMP 
l. 7 5 55532 +02 VMP 
3 .7 2 11 329 +0 1 OXME 

; . rl22 1376+-04 OXM 
f, .t')3 C. J 5':>6 +0 1 LOM 

-2 .19 G2 7l 5 +07 RAS 

l. 4S6424R +0 2 RANS 
~. 1 7·)} 7154+01 I NMPS 
7. 9308 1 34+0 1 SLRS 

3.3681424+02 OYMP 
5.34711 17+03 PTMP 
J.8710719•02 CYME 

-3.2405340+ 03 DYM 
1.241 5842+ 0 2 VM 

-4.14~7822+01 LOS 

-1.6160611+0 2 APFS 
1.65 62 121+0 2 APOS 
9.9750751+02 PfRS 

-A.25532 18-01 PX -0.0338008-0 1 PY 
4.4040322-0 1 SXO 0.0000000 SYD 

5.17 32 402•03 DZMP 
1.7 22738 1-01 AZMP 
1 .86943°6+03 DZME 

6.4586250+02 DZM 
3.307100 7•0 3 ARGM 
2.2600332+00 DES 

3.8705945+ 0 1 RPS 
1.0005674+ 03 TFPS 
1 .9 79238 5 +00 MTAS 

2.4360 801-01 PZ 
o.oooDooo srn 

- 1.4255 309+03 
- 1.0711&940+ 0£ 

- 1.051 h35•03 
- l . Ol4 !)9QO+J2 

5.456b499+01' 
-3.0929&94•Jl 

-1.286>631+03 
-l.264J.217+U2 

-1 . 286!:db9+03 
-9.09 1~ 2;5+01 

- 1 . 3123124+03 
- 1. 042£.::! ll.+;) ' 
- 1. 3 12.:)l.21.t+03 

1. 39q678l+02 
0. 7437 CBb+:H 

- 1.60301~4+01 

9. <;44bb3 5+02 
l.ll3J..397+J 2 
3. tQOUOCi(.J+Vl 

3.529045 0-0 l 
o. 00000.;o 

FE-B. 19 71, 1 2 H~S., 19 MINS., 60.000 SECS. G.M.T. USNM USF T I SEL 

4 \J AY S , 1 5 HRS., 59 MINS., 59.<;99 SECS. G.E.T . RAGR .3!909341329b<l7+J03 

RXYZ 
ROXY l 

• 243 2 1 645268 22 8f·l l +f)f)f) 
.4 7 46377Q5~7500J07+()00 

. \li l 3946f.43 7 32 75 2 9+000 
-.60A48 794 8 12 07105 9+000 

.4 57 31"58!l l 54033o-C0 1 
-.49717707137521820+00D 

SELENQCFNTR I C 
XL fl.~7b212q +r)2 YL 
F< L .:. .Q 0 1325l+D2 fJf::C L 

S f- L EfllOGIL'\P H IC 
XS -7 . 372(·•178+)2 

,\ L TS 6 . 0t 3q 1 1 A+')l 
LTS - 2 . 0886824- 11 
LI N 1. t- 57qt 2 6+02 

HIALT '!> .l3Q7~ 6 7+01 

GF.OCEN TR I ( 
x 3 .14n2152+ r:>4 

vs 
LATS 

LNS 
LAN 

F- PA L T 

c:;.2 1 303 1 6 +02 ZL 
9 .069~~45 + 00 ~A l 

6 ,73 323 7 d +02 
-2.1735124+00 
b. 064 14 5q+o 1 

- 3. 37 63146+01 
5 . 7!'16265)+01 

l . 83q~86 1 +1)5 

lS 
l. ONS 

L TF 
LH 

/!PA L T 

l.5749783+02 OXL 
3. 1 9)0q76+0 1 VL 

-3.76C:.295 1+01 
1. 37 50202 •02 

-o . 02352 70+00 
~. 7C, B05 7 2+08 
.. . 249()()74+0 1 

9 .IJ3 99 1A 6+04 

oxs 
VRS 
LNE 

DP 

DX 

2.7589294+03 DYL 
5.3360620+03 PTHL 

3.52%483+03 DYS 
5.3517284+03 PTR 
6.3932852+ 00 DSMP 
1.16411 84+ 01 VT 

-4.8282062•02 OY 

-3.5360608+03 DZL 
1 . 2499632-01 All 

3.80~o496+03 DZS 
J.2463100-01 AZR 
6.9762187-01 RSMP 
5.3517 1 57+03 SEASV 

-2.8070337•03 oz 

-2.889'1436-tJ3 
-1. 232d4j0+ \;;2 

-1.29401&2+03 
-1. 03fj':17i; l+J l 
5.4 44~b'7t.i+ O l 
l. 3 047U 24•..i l 

-2. 754b<tl t;) +)3 

" 

... 

.. 

( 

( 



(' 

(': 

.( 

( 

., 

\ 

~ 

2.1100705+05 DEC 

GEOGRAPHIC 
XG •9. 4235177+04 YG 
ALT 2.0756562+05 LAT 

EARTH-MOON PLANE 
XMP - 6,5003260+02 YHP 
RMP 9 . 9913253+02 DEHP 
XME -2,1100569+05 VHE 

PLANETARY COORDINATES 
XM 3,0564431+04 VM 
RM 2,1035565+05 DEM 

XSUN 5,7341499+07 YSUN 

2 ·7796413+01 RA 

l,6112512+05 ZG 
2,7798997+01 LON 

7,4407662+02 ZMP 
-8 ,5516164+00 RAMP 

7.4407644+02 ZME 

1,8347721+05 ZM 
2·7841459+01 RAM 

-5, 0708888+07 ZSUN 

SELENDCENTRIC OSCULATING ELEMENTS 
SHAS 9.9751125+02 ECCS 2,7204840-03 INCS 

VHS -2.2164094+03 RNMPS -1,2957280+01 APMPS 
TAS l,2681296+02 EAS l,2668692+02 HAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,7813887- 01 WY 
QX 3,6248213-01 QV 

5.3554278-01 
8,1564381-01 

•••••• CSM I HOON REF, /PHASE 191- 15 

Wl 
oz 

407 
8,03 14946+01 4.0273050+03 PTH -7. 4638993+0 l AZ 

9.8399184+04 DXG 7,2884073+04 DYG 3,9223341+04 DZG 
1. 2032 1 53+ 02 VE 8,2813932+04 PTE -2.68 78174+00 AZE 

- 1 ,4857134+02 OXMP 
1.3114078+02 VMP 

-1,4 857107+02 OXME 

9,8241688+04 DXM 
8,0542265+01 LOM 

-2, 1988548+07 RAS 

l,4563984+02 RANS 
-2, 7004D22+02 INMPS 

1,26 56192+02 SLRS 

-8,2550621-01 PX 
4.5092332-Dl sxo 

4,0338329+03 DYMP 
5.3360620+03 PTMP 
3.8842910+03 DYHE 

-3.241 7501+03 OYM 
1.2054885+02 VM 

-4. 1487338+01 LOS 

-1,6160120+02 APFS 
1.6561739+02 APOS 
9.9750381+02 PERS 

-9.1480 774- 01 PY 
0 , 0000000 SYD 

3,3272881+03 OZMP 
1,2499735-01 AZMP 
2•3768279+01 DZME 

6,H0271'7+02 OZM 
3,3069027+03 ARGM 
3.5851925+02 DES 

3,6969794+01 RPS 
1.0002250+03 TFPS 
1,9792217+00 MTAS 

201890428-01 Pl 
0 .0000000 szo 

- 1. 7937771+02 

-2. 7546355+03 
-9,0738753+Jl 

- 1.0634399+03 
- 1. 01607't9+02 
-l. 0634399+03 

1. 3530190+02 
0.7510410+01 

-1.6 027009+01 

9,947975J+J2 
lo l l304lb•:l2 
3,6000000+(12 

3, 3942':54-0I 
o.oooouoo 

. MEAN- OF - EPOCH 1971 FEB, 1971, 12 HRS,, 34 MINS,, 60,000 SECS, G.H.T. USNM USFT I Sec 

,112250000000000+003 HRS, FROM LAUNCH 4 DAYS, 16 HRS ,, 14 MINS,, 59,999 SECS, G,E,T , RAGR ,32375368004129b+J03 

RESTART COORDINATES ( ER ANO ER/HR I 

RXVl 
ROXY! 

.27761520496871274+000 
-.2 1358267940030533•000 

-.30323205767366314-001 -. 79576792651963702- 001 
-.76852602246564236+000 -.45245802339423328+000 

SEL ENOC ENTR IC 
XL 9,5608832+02 VL 
RL 1,0000590+03 OECL 

SELENOGRAPHIC 
XS -4,7341152+01 

ALTS 6.1565485+01 
LTS -2.0855557-01 
LIN 1.6579752+02 

TRALT 6,2324158+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 3.1040257+04 y 
2.1029775+05 DEC 

GEOGRAPHIC 
XG -8, 3442835+04 VG 
ALT 2.0685632+05 LAT 

EARTH-~OON PLANE 
XMP 8,2407445+01 VMP 
RMP 1,0000590+03 DEMP 
XME -2,1029539+05 YME 

PLANETARY COORDINATES 
XM 3,0084169+04 YM 
RM 2.1037779+0 5 OEM 

XSUN 5,7351776+07 YSUN 

- 1.0443111+02 l l 
- 1,5904872+01 RAL 

9, 7893340+02 
-1.1472691+01 

6,0514925+01 
- 3.3916653+01 

5.6175986+01 

1.8346693+05 
2. 77 71465+01 

ZS 
LONS 

LTE 
LAP 

APALT 

RA 

l,6631567+05 ZG 
2.7774056+01 LON 

9.6581892+02 ZMP 
-1.4240666+01 RAMP 

9 ,6581912+02 ZME 

1,8357136+05 ZM 
2,7844364+01 RAM 

-5,0699276+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 9,9728526+02 ECCS 2.7819327-03 JNCS 

VHS -2.2184712+03 RNMPS - 1,3084736+01 APMPS 
TAS 1.7880202+02 EAS 1,7879866+02 MAS 

-2,7405718+02 OXL 
-6,23356 12+00 VL 

- 1 .9891260+02 
9,2768663+01 

-6. 0160800+00 
3.1980574+08 
6.2324745+01 

9.7987401+04 
8, 0397220+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

-1.24 14931+03 DYL 
5,3305009+03 PTHL 

5,2900971+03 DYS 
5·3461811+03 PTR 
6,3898234+00 OSMP 
3.1090806- 01 VT 

-4,48444 10+03 DY 
6,4077661+03 PTH 

-4.4672150+03 OZL 
3,3416969-03 All 

1.0054543+02 ozs 
3,3320457-03 AZR 
6,9664107-01 RSMP 
5,3461811+03 SEASV 

-3. 8350244+03 
-5.38 14159+01 

oz 
AZ 

9. 7987399+04 
1.1664354+02 

DXG 7,2341643+04 OYG 3,1227139+04 DZG 
VF 7,8833293+04 PTE - 3,7615142+00 AZE 

-2,4600993+02 OXMP 
·8,5123110+01 VMP 

-2,4600992+02 OXME 

9.8261458+04 OXM 
8,0692945+01 LOM 

-2.1984381+07 RAS 

1.4564139+02 RANS 
-2,7675599+02 INMPS 

1,7879532+02 SLRS 

5,3039349+03 OYMP 
5.3305009+03 PTMP 
5,1545585+03 CYME 

-3,242 9479+03 OYM 
1,1693926+02 VM 

-4. 1476852+01 LOS 

-1.6160060+02 APFS 
l,6561803+02 APOS 
9,9727749+02 PERS 

-4,9891766+02 DZMP 
3.3416092-03 AZMP 

-3.802 1572+03 OZME 

6,3219061+02 DZM 
3.3066152+03 ARGM 
3.5476947+02 DES 

3.0247763+01 RPS 
1,0000596+03 TFPS 
l,9785491+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7813748-0l WY 
QX 2.5289673-01 QY 

5.3551976-01 
8,3567533- 01 

WZ -8.2552 144- 01 PX - 9,5095231 - 01 PY 
Ql 4.8753461-01 SXO O,OOOOOOC SYD 

1.2192348-01 PZ 
o.~000000 szo 

****** CSM 

-2 .630oo;o+o3 
- 1.20864;u+o2 

-7.65 77823+02 
-9.8403701+01 

5. 4323318+01 
5.604bb7J+01 

-2.498.Jb64+03 
9, 1516884+01 

-2.498 0S3b+03 
-9, 007l6B5+Jl 

- 1 .8329 055+02 
- 9. 20321 78+01 
-1. 8 32905 7+ 02 

1·316365H02 
8. 7703711+01 

- 1 . 602386 2+0 1 

9, 9451080+02 
1 . 1126735•02 
3. 6000000+02 

2,8429629-01 
o. 0000000 

I MOON REF, / PHASE 191- 16 
MEAN-OF-EPOCH 1971 FEB, 1971, 12 HRS,, 49 MINS., 60.000 SECS. G,M,T, USNM USFT I Sec 

.112500000000000+003 HRS, FRUM LAUNCH 4 DAYS, 16 HRS., 29 MINS., 59,999 SECS. G.E.T, PAGR ,32 7513946784jb0+J03 

RESTART COORDINATES I ER ANO ER/HR I 

RXYl 
RDXYZ 

. 14724549641269704+000 
-.77466042895844493+000 

- • l 940 426 7097159656+000 

SELENOCENTRIC 
XL 5,0710370+02 YL 
RL 9,9925141+02 OECL 

SELENOGRAPH!C 
XS 6.7066439+02 

ALTS 6,0757885+01 
LTS -2,0824274-01 
LIN 1,6579800+02 

TRALT 601516548+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 3.0110838+04 v 
R 2 , 0%3528+05 DEC 

GEOGRAPHIC 
XG -7,2881063+04 VG 
ALT 2,0619386+05 LAT 

EARTH-MOON PLANE 
XMP 7,65~0904+02 YMP 
RMP 9,9925140+02 OEMP 
XME -2. 0963430+05 YME 

PLANETARY COORDINATES 

-. 472121614 78883190+000 

-6,6827006+02 
-3.2910531+01 

7.0015929+02 
- 1.4006231+01 

6.0388396+01 
-3.4048031+01 

5.6779221+01 

108299623+05 
2. 77 89701+0 l 

ZL 
RAL 

ZS 
LONS 

L TE 
LAP 

APAL T 

z 
RA 

I , 70 53374+05 ZG 
2.7792302+01 LON 

6,1104440+02 ZMP 
-1.13q4215+0I RAMP 

6.1104290+02 ZME 

-5. 42 92206+02 
-S.2807664+01 

- 2.4184623+02 
4. 6 2 32594+01 

-6.0086020+00 
-3. 7980581+08 

6,2343124+01 

9. 7737764+04 
8,0656077+01 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

ox 
v 

9.7737760+04 OXG 
1.1314213+02 VE 

-1,9 741051+02 OXMP 
3,8593907+01 VMP 

-l,9740914+02 OXME 

-. 15764591784595153+000 
-.13907831978817558+000 

-4,5028724+03 DYL 
5,3348484+03 PTHL 

3,8904803+03 DYS 
5,3505154+03 PTR 
6,3863322+00 OSMP 

- 1.0585545+01 VT 

-2.7443036+03 DZL 
- 1,1368787-0 1 AZL 

-3.6 667573+03 ozs 
-l. 1335496-0 1 AZR 

6.9566041- 01 RSMP 
5.3505049+03 SEASV 

- 7,7470001+03 DY -2. 1189507+03 
8.0603333+03 PTH -2.4009615+01 

oz 
AZ 

7,O162940+04 OYG 
7,4949529+04 PTE 

3.4067751+03 DYMP 
5.3348484+03 PTMP 
3,2575641+03 OYHE 

2.6346354+04 OZG 
-2,5079369+00 AZE 

-4, 0256645+03 DZMP 
-1,1368717-0 1 AZMP 
- 7 . 3286242+03 OlHE 

-8.084212 .:H-02 
- l ,0047J9U+02 

2.1695021+02 
-B. 763 .:HS.J+Ol 

5.4200768+01 
7.0335616+01 

- 6.8044953•::>2 
8.2514101+01 

- 6. eo4490z+n 
• 8.9265bb.H0l 

8.0530470•02 
-8. 116513 8+01 

8. 0530479>02 



XM 
RM 

XSUN 

2 . 9 003735+04 YM 
2.1039Q90+05 OEM 
5 .7362C50+07 YSUN 

t .8366449+05 lM 
2 .7R47 105+01 RA~ 

-5.o&B9663•07 zsu~ 

SELENOC ENTR I C OSCULATING ELEMENT S 
SMAS 9,9720606+02 ECCS 2.7895086-03 INCS 

VHS -2,217 1 737+03 RNHPS -1.32 117 98+01 APMPS 
TAS -1·3477224+02 EAS -l.3465786+02 MAS 

SE LENOC ENTR I C UNIT VECTOPS 
WX -1,78 15175-01 •Y 
QX 2 ,3346526-01 QY 

5.3549907-01 
8.3799968-01 

****** CS M I MO CN REF. /PH ASE 191- 17 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.11 2 15 ro ooo ooooo+oo3 HRS. FMn" LAUNCH 

RE STA RT COO RDIN ATES I fR ANO rn/HR I 

408 
9.8280685+04 OXM 
8.0843602+01 LOM 

-2,19802 12+07 RAS 

l.4564244+02 RANS 
e, 20P34 16+0 l I NMPS 

- 1 ,34544 17+0 2 SLRS 

-8.2553177-01 PX 
4,9320428-01 sxo 

-3.2441277+03 DYM 
1.1332966+02 VM 

-4.1466368+01 LOS 

- 1,61 59856+02 APFS 
1.656177 3+ 02 APOS 
9,9728825+02 PEPS 

-9.5590579-01 PY 
0·0000000 SYD 

6.25352P7+02 DZM 
3.3063283+03 ARGM 
3.5101968+02 DES 

2.9082041+01 RPS 
1.0000780+03 TFPS 
1.9785812+00 MTAS 

1.0486778-01 PZ 
0.0000000 SlD 

1 .2 797170+0 2 
8. 7830':1184+01 

-1.6020716+01 

9.9451410•0< 
1.132J9•&•u2 
3,6 00U000+02 

2.7431155-01 
O, OOOOOJO 

FEB. 1971, 13 HR S., 4 MINS., 60.000 SECS. G.M,T. 

4 DAYS, 16 HRS., 44 MINS., 59.999 SECS. G.E.T. 

USNM USF T I SEC 

RAGR ,331274213~l74ol+003 

RXY Z 
RD XYl 

-. 70c:>2759596 3 48b250- ')0 l 
- . 9 7bl4~6?5 1 ~ 0 9 h617+0CO 

-.2423046,287483325+000 
.10709 97 8559153189+000 

-.141933 19188746832+000 
.25855727767351147+COO 

SE LENOCE NTP IC 
XL - 2 .'t323.:, 75+02 Yl 
AL Q . ~ 722438+02 DECL 

S t LF.NOGRAPHIC 
XS 9 .87211 5 1+02 

ALTS 5 . P- 730'l51+ ')1 
LTS - 2 , 0791 1 H-01 
LIN l . 6 57<}768+ 02 

TRAL T ? .9to89510+ ')l 

GfOC E ~H R I C 

YS 
LATS 

LNS 
LAf\i 

f. PAL T 

2 .817Q~IJA+ ·Jt., Y 
2 • .J 9 4312 1J + ?5 DE C 

GE OGRAPHIC 
XC - 6 .25QC17 2 +04 YG 
Al T 2 . O'iQ .'i 186+')5 LAT 

F.1\ ~ Tt-1 - ... QON P L AN E 
x1~p ~ . 9.)74 6?0 + 12 YMP 
Pt\P <; . c; 72 24 37+02 [l HIP 
XMC -2. 0~43125+ 0 5 YME 

PL ANE TA q y C! lUP D INATF. S 
)(,~ 2 . Q l2312 t; +J4 YM 
~ ~ 2 ·1 0 4 2 lq 9 +05 DE~ 

XSU!~ ~.7 3 7 232 3+)7 YSUN 

- 8. 3448105+ 02 ZL 
-2 ,<;)51& 89+0 1 RAL 

2 .6787845.+0 Q 
-8. 1 2 46582+0 0 
6.0?6 1864.+ () l 

-3. 4 1 8 3434+ 0 1 
S . 68 7A 586+01 

1.82 9 22 1 4+0 5 
2 . 7~4 l 6 t.()+ r. l 

ZS 
LONS 

LTE 
LAP 

APAL T 

RA 

i. 74 ;?. Ql)J q+n s ZG 
; . 7f.1442t.6+01 L O ~ 

-1. nqo 4 4 4 4 + 02 lMP 
- l. A'l61)221+ 0 0 F<A MP 
- t .09C45 2 2+ 1) 2 l ME-

i. 8 375 662 +05 lM 
2 .7 ~4 968 1+~1 RAM 

- 5 . 0o81)') 47+ 0 7 L SUN 

se LF•0 CENTRIC OSCULATING ~ Lf ME NT S 
SMAS q .g75'J '> 44+ ')2 F.C CS 2.9002 100-')3 INCS 

VH S - 2 .2134 2 74+0 3 RNMPS - 1. 3343833+01 APMPS 
TA S - 8 . 4C. 7l r' 4e+ O l fAS - 8 .44(:4931+01 MA S 

S H Ff\IOCf"l TRI C U·'IJ IT VEC TOK S 
\.I X -l . 7 ~ 1 .'.> 1 92 - 'H WY 
QX 1.520153 2-01 OY 

5. 3549605- 0 l 
s . 4383 887-0 l 

CSM I MOON REF. /PHASE 191- 18 
MEAN-OF-f POCH 1971 

wz 
oz 

.11300 1)0000 ~ ('1000+003 HRS. FPOM LAUNCH 

~!: STA l\ T COOROl'~ATES ( E- R ANO fK/H q I 

-4.8880848+02 DXL 
-1.0625049+02 VL 

-l .40 93502+02 
l. 5547091-0 1 

-6.0010923+00 
6,94 4 3010+01 
6 , 26~4520+01 

<, . 1 El 10 562+04 
8 .10 2Pl52+01 

DXS 
.VRS 
LNE 

DR 

ox 
v 

-5,0927643+03 DYL 
5,3462663+03 PTHL 

1.5204070+02 DYS 
5,3619023+03 PTR 
6.3828117+00 DSMP 

-1.5431453+01 VT 

-8.33BC535+03 DY 
8.5855231+03 PT H 

G.78 10563+04 
1.09715394+ 0 2 

DXG 6,9315634+04 OYG 
VE 7. 36 40994+ 04 PTE 

-3 .l t.le 337+01 OXMP 
-?. 2&00 614+00 VMP 
- 3 .14 2 7 5 16+01 OXME 

q. a 2 ~Q 369+04 OXM 
A. Q9g4239+01 LOM 

- 7 .l 97 f043+07 RA S 

l.45 ~4236+02 RANS 
7.72Bl962+0l INMPS 

-A.4 2 ?-9552+01 S LR S 

-5,40 88613+02 CYMP 
5·3462662+03 PTMP 

-6.8993136+02 OYME 

-3.2452802+03 DYM 
1,0972003+02 VM 

-4.14558 8 4+01 LOS 

-1,61597 5 1+02 APFS 
1.6561719+02 APOS 
9,9749801 +02 PERS 

- ~ .?.5 ':3 096 - 01 PX -9.7209404-01 PY 

5,144] 607-01 SXO 0.0000000 SYD 

6.2253945+02 Oll 
-1.653784 7- 01 AZL 

-5.2509594+03 DZS 
-1.6489639-0 1 AZR 

6,9467949-0 1 RSMP 
5.36 1 880 1• 03 SEASV 

1.2410534+03 
4 ,6374025+00 

DZ 
AZ 

1.5029171+ 0 3 
- 7. !28lbb7+)l 

1. 074J6 7 l +03 
- 7 .834b309+) 1 

5.4Q78243+(Jl 
2.959 71 24+..i l 

1.627.::::£4!>+03 
s.oo8397b+O l 

2,48 1311 8+04 DZG 1,627205,+03 
5 .40 12720-0 1 AlE -8,885Jo>6+Jl 

-5.15 301 0 9+03 DZMP 
-1,6537876-0 1 AZMP 
-8.45569 14+0? DZME 

6.1851393+02 OZM 
3.30 604 1 9+03 ARGM 
3.4726990+02 DES 

2.4280401+01 RPS 
1.0003994+03 TFPS 
1. 9792074+00 MTAS 

3.43357,1-02 PZ 
0.0000000 szo 

l .3177;U+J3 
-7.572d6;7+J l 
l. 3 177 1j7£+ 0 3 

1.24307:01+02 
a. 797023j+Jl 

- 1.00l756b+01 

9.946 1 346+-J.t: 
l.13213 13+J2 
3. 6000000+02 

2. 320649 6-01 
o.oooooov 

F- F. B. 1971, 13 HRS., 19 MINS., 60.000 SECS. G.M.T. US~M USFT I Sc L 

tt DAYS, 16 HRS., 59 HJNS 0 , 59.999 SECS. G.E.T. RAGP .33503448027v;42+J03 

RXY l 
i<OXYZ 

- • 2461 l l 505d5014920+00 :) 
- • 4 5 2 '+99 4 5 26 P. 4 P9 891 +on •) 

-. 145649 A5 5b4005270+000 
• 62 54 3 3 1 70 05394493+000 

- • 4136 1801497549314-00 l 
.50337159893723818+COO 

S F.LENOC Er~TJ< I C 
XL - 8 .475q l 67+1 2 YL 
~ L c;. ti 5 1 4514+J 2 Ot: L 

S!:: t. ': NOGRAPHIC 
XS 1.09 qq 1C6 + "12 YS 

,\LTS 5. 6 ti51 !1 26+ rq LA. TS 
LTS - 2 . n 76 1728-')l L NS 
LI N l-t:57 Q ~~ 2 + 02 LA N 

TRt..L T 5. 74\) ,n e +Ol "'~ ALT 

GEC1C CN TQ I C 
2.7 ... '1 4 "'53 +')4 y 

2 .1(4f.12"i"3A +OS DEC 

Gi:r GRAPHI C 
XG - 5.2 1 ~ 77 3 7+ ')4 VG 
l\l T 2 . 01':- 39J97+ ".)5 LAT 

fAR TH -l"CrN PLA Nr: 
XMP 6 . 2 tll.25)~+') 2 Y~P 

PM D c, .q 5 1 4 5 15+".) 2 D E,..P 
XM E - 2 . 0 G823Q4+1)5 YME 

PLAl\IETH.Y C01JRO JNAT E S 
XM 2 .8642344+') 4 YM 
~ M 2 .1044406+1") 5 9E "I 

XSUN 5 .73A259 4+ 0 7 YSUN 

-5.0lb0 842+ 02 LL 
- 13 . ?2S 7l4b.+'F! RAL 

- b . 9 5C q 2 10 +02 ZS 
2 . ': 447 0 75+fl "l Lmi S 
6.0l 3 53 34+ 1J l LH:: 

-3.431 Qq 6 l+ l; l Lll P 

5.b 5 e4~ 62 + 0 1 ~PALT 

t. R3346lt!+ ns 
2 .1-J c;. 1:1-r+o 1 .. , 

1 0 77 9 4 ~02+ 0'.> ZG 
?.78QQc; 8 2-+ fl l l[J f-.; 

-1 . b J C 7i~G.? + )2 l'-' P 
8 .& 5 7 9'1C l+ ')('L .. A,_.P 

-7. fl3 C7123+ >; 2 LHF 

l . 9 3~4773+05 lM 
£ . 1 0~ 211q4+ri1 R t.M 

-5 .06 70 '+ 30 +0 7 zsur-.. 

S~U:NOCEN TRIC ' lSClJLAT lf\ G !::LE,..~ N T S 

5M.\ S G .<H2~586.+.'.) 2 1::::. :: s 2 . Sl;l t.1 8 ?- 2- r"l l NC ~ 

VH S - 2 . 2 1 ') 7 ~ 81+ 0 3 P~MPS -l.34778~1+ 0 1 flPl~. PS 

TAS - t. . 3 ".144632+ () 1 EAS - '-. 3 72 5 70 ~ + 0 1 ,..AS 

St L E-i\I OC f: Nf R IC U'41T V !: (TORS 

- 1. 4 ~ 447zq+o2 DXL 
-l.4 ~ 3 A277+02 VL 

4. 4 1 tl 3 374+0 1 
-4.44 332 52+ 0 1 
- 5 . qc; ~ 'i5 l 3+QO 

... b 5 62 739+01 
t- · 2~3 70'14+01 

oxs 
VR S 
LNE 

OP 

-2.6302458+03 DYL 
5.3568589+03 PTHL 

-3.~9Q323 0 +03 DYS 

5.3724628•03 PTR 
6.3792622+00 DSHP 

-1. 1049472+0 1 VT 

'· . A I 7 5 0 6 3+04 
~ . l 37Q 75 6+ 0 1 

DX -5.8766782+03 DY 
V 7.8 6 4~086+03 PTH 

9 .Al7 506l+04 OXG 
l . 06' 4528+02 VE 

l. 5~2"3 684+02 ()XMP 
- 5 . 0 <1 1'J0 264+01 VMP 

1.53 238 19+('12 OXME 

9.~3175 1 0+04 OXM 
fl .1144854+01 LO'°' 

-2.1 0 71873+07 RAS 

1. .. St.4167+02 HANS 
f) .21 ~ 1225+01 INMPS 

-4, 3o C7 522+01 SLRS 

7.1723684+04 OYG 
7.5851695+04 PTE 

-4.1849911+03 OYMP 
5.3 5 6 8 589+03 PTMP 

-4, 3 338705+03 OYME 

-3,2464325+03 DYM 
1.0611038+02 VM 

-4.1445399•01 LOS 

-1.6159650+02 APFS 
1.6561630+02 APOS 
9,9 72 8603+02 PERS 

3,63545 e 5+03 DZL 
-1.101e346-0l ALL 

-3.b7~4ll6+03 ozs 
- l.l7 P3955-0 l AZM 

6.93698€7-01 RSMP 
~.37245 14+ 03 SEASV 

4.2471323+03 
3.36,1163•01 

DZ 
AZ 

2 .4493069+04 OlG 
3.2938634+00 AZE 

-3.1772535+03 OZHP 
-1.181830 3-91 AlMP 
-6.479~555+03 OZHE 

6.11673•6+02 DZM 
3,305756 1+03 ARGM 
3.43520 12+02 DES 

z.q l 5 1400+01 RPS 
1 ,0002 7 20+03 TFP S 
l.9785807+00 MTAS 

2.025o;;oo+03 
-5.t523bt>,+J l. 

1 .29217!>.::::+03 
-7.60b3ttLts+ :H 

5.395,744+01 
-1.456~J2 <i +Jl 

3.046!>94lJ+;)3 
7.997~bf,.j+;:)l 

3.0460047+03 
-0.<13764;+01 

l.r425i.9J+ J 3 
-7.E62 1.7b => +Ol 

1.042:>1S,,+:t3 

l .2064.34o+ J 2 
E!.8 10 3457+-Jl 

-1.60 144 {. 1+ 0 1 

9. 943!-J7i.+t-J2 
lol3239b7+:Jl 
3.t-OOuU01.1.+02 

\..; X -l.7kl7456-01 WY ":.?o !: 5"'32A- J l 
9 . 3 767423-Jl 

WZ - B . 25 ' 24 14-0 1 PX -9,5562510-01 PY 1 .0584420-0l Pl 2,749 1 3b3-Jl 
o. ooooovu OX 2 .34594 19- 0 1 QY Ql 4.9 2d8163-0l SXO 0.0000000 SYO 0.0000000 szo 

.., 

• 
/ , 

( 

,, 

( 

\ 
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•••••• CSM I MOON REF. /PHASE lQl- 19 
MEAN-OF - EPOCH 1Q71 

• 113250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

itua 

FEB. 1971, 13 HRS., 34 MJNS., 60.000 SECS. G.M.T. USNH USFT I St~ 

4 DAYS, 17 HRS., 14 MINS,. 59.999 SECS. G.E.T • RAGR .338794747~13623+)03 

RXYZ 
ROXVZ 

-.27351741088234419+000 
.24527088747169639+000 

.3B52124973959253B-001 

.7601B5B791B233172+000 
.B4018693383B98701-001 
,44597605307006716•000 

SELENOCENTRIC 
XL -9.4197578+02 YL 
RL 9.9430600+02 OECL 

SELENOGRAPHIC 
XS 3.5842648+00 

ALTS 5.5812477+01 
LTS -2.0730477-01 
LIN 1.6579853+02 

TRALT 5·6571152+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

~PALT 

2.7219421•04 y 
2.1059350+05 · DEC 

GEOGRAPHIC 
XG . -4.1203731+04 VG 
ALT 2.0715210+05 LAT 

EARTH-MOON PLANE 
XMP -1.2509579+02 YMP 
RMP 9.9430599+02 OEMP 
XME -2.1059119+05 YME 

PLANETAPY COORDINATES 
XM 2.8161397+04 YM 
RM 2.1046610+05 OEM 

XSUN 5.7392862+07 YSUN 

1. 3266462+02 ZL 
1.6918541+01 RAL 

-9. 7343459+02 
1.1758366+01 
6. 0008805+ 01 

- 3.4450905+01 
5.6570648+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.8407048+05 z 
2.7925086+01 RA 

1.8145272+05 ZG 
2.7927684+01 LON 

-9 .5532632+02 ZMP 
1.4303797+01 RAMP 

-9.5532680+02 ZME 

1.8393782+05 ZM 
2.7854342+01 RAM 

-5.0660811+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9725290+02 ECCS 2.9554BB8-03 INCS 

VHS -2 .2095263+03 RNMPS -1.3602132+01 APMPS 
TAS 1. 0565152+00 EAS 1 . 0533B2 4+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l.7Bl7643-01 WV 
QX 2.4B46256- 0l QY 

5. 3546902-01 
8. 3626729-01 

****** CSM I MOON REF. /PHASE 191- 20 
MEAN-OF -E POCH 1971 

wz 
QZ 

.113500000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

2.B9354B0+02 OXL 
!.719B339+02 Vl 

2.0262437+02 
-B. 97B9032•01 
-5.9 B59793+00 

l . 55BI004+01 
6. 246537B+O1 

9.8624462•04 
B.l5BB345+01 

9.B624458+04 
1.0279360+02 

oxs 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

2.4565646+02 DXMP 
-9.7460185+01 VMP 

2.4565849+02 OXME 

9,833510B+04 OXM 
B.1295446+01 LOM 

-2. 1967702+07 RAS 

l.456438B+02 RANS 
8.2992639+01 INMPS 
1.0502694+00 SLRS 

l.4256B73+03 DYL 
5.3612533+03 PTHL 

- 5.3250774+03 DYS 
5.3768433+03 PTR 
6.3756B42+00 DSMP 
2.9131380-01 VT 

-1.82 18704+03 DY 
6.0352422+03 PTH 

7.6863091+04 DYG 
B.0086742+04 PTE 

- 5.3094603+03 DVMP 
5.3612532+03 PTMP 

-5.4581736+03 DYME 

-3.24 75577+03 OYM 
1.0250070+02 VM 

-4. 1434916+01 LOS 

-1.6159522+02 APFS 
1.6561704+02 APOS 
9.9724415+02 PERS 

-8.2554594-01 PX -9.5211317-01 PY 
4.8B79783-0I SXO 0.0000000 SYD 

4.4710505+03 DZL 
3.1132115-03 All 

1.3254934+02 ozs 
3 . 1042474- 03 AZR 
6·9271798-01 RSHP 
5.3768433+03 SEASV 

5 .0758832+03 
6 .5003453+01 

Dl 
AZ 

2.2329585+04 DZG 
3.9163677+00 AZE 

7.3046942+02 DZMP 
3.1131740-03 AZMP 

-2.5716545+03 DZME 

6.04B3274+02 OZM 
3.3054709+03 ARGM 
3.3977034+02 DES 

2.9985894+01 RPS 
1 . 0002003+03 TFPS 
1.9784528+00 MTAS 

1.1Bo2500-01 PZ 
0.0000000 szo 

2.592~~7L+U3 
-5. 9642907+;)1 

7.3241060+ 02 
-8. 2002830+ JI 

5.383.>27 l+Ol 
-5. 7870B90+01 

2. 709:>07 >+03 
B.6243140+01 

2.7094290•03 
-B.98B06&8+01 

l.3BH093+ 02 
-B.8477077+01 

1. 381409>+02 

1.169&017+02 
8.8236656+01 

-1.6011272+01 

9.9430553+02 
l .132442J+02 
3.6000000+02 

2.8204713-Jl 
o. 0000000 

FEB. 1971, 13 HRS., 49 MINS ., 60.000 SECS. G.M.T. USNM USFT I SEC. 

4 DAYS, 17 HRS ., 29 MINS., 59.999 SECS. G.E.T. RAGR .342555013756704+003 

RXYZ 
RDXYZ 

-. 13604743430722B29+000 
.79541289029B0669B+OOO 

.19949101160255377+000 
,4497737558B834451+000 

.15B73920821862299+DOO 
.11990471281415729+000 

SELENOCENTRIC 
XL -4.6853B32+02 YL 
RL 9.9519373+02 OECL 

SELENOGRAPHIC 
XS -7.04B4B97+02 

ALTS 5.6700199+01 
LTS -2.069919B-Ol 
LIN l.65799B3+02 

TRAL T 5 • 745BB55+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 2.7211745+04 y 
R 2.1128 345+05 DEC 

GEOGRAPHIC 
XG -2.9415230+04 VG 
ALT 2.07B4205+05 LAT 

EAR TH-MOON PL AN E 
XMP -7.94492B5+02 YMP 
RMP 9.9519373+02 OEMP 
XME -2.112B261+05 YME 

PLANETARY COORDINATES 
XM 2. 76B02B3+04 YM 
RM 2.l04BB11+05 OEM 

XSUN 5.740312B+07 YSUN 

6.8703378+02 ZL 
3.3320BB7~01 RAL 

-6. 607l 64B•02 
1. 3B B7106+01 
5 .9BB2275+01 

-3.45 53789+01 
5 .6671B22+01 

ZS 
LONS 

LT E 
LAP 

A PAL T 

l.B471393+05 z 
2.7910134+01 RA 

l.B4375B6+05 ZG 
2 . 7912722+01 LnN 

-5.6643746+02 ZMP 
l.1~017B9+01 PAMP 

-5.6843741+02 ZME 

l.B402690+05 ZM 
2.7B56426+01 RAM 

-5.0651191+07 ZSUN 

SELENOCENTRIC OSCULATIN~ ELEMENTS 
SMAS 9.9745227+02 ECCS 3.05334B0-03 INCS 

VHS -2,2103B61+03 RNMPS -1.3702664+01 APMPS 
TAS 4.2251624+01 EAS 4.2133717+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l.7B27275- 0l WY 
QX 3.2300734-01 Qy 

5.3536454-01 
B.2437B59-01 

•••••• CSM I MOON REF. /PHASE 191- 21 
MEAN-OF-EPOCH 1971 

wz 
Ql 

·113750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

5.466872B+02 DXL 
1.2429292+02 VL 

2. 38A•603+0 2 
- 1.36B5105+02 
-5. 9783767+00 

3. 7980582+08 
6. 2762947+01 

9.889A851+04 
B. l 619559+01 

c;..eac:;aas3+04 
9. 9064548•01 

oxs 
VRS 
LNf 

OR 

ox 
v 

OXG 
VE 

1.8992243+02 DXMP 
- l.4441734+02 VMP 

l. 8992319+02 OXME 

9.8352164+04 OXM 
B.1446017+01 LOM 

-2 .1963531+07 RAS 

1.4564865+02 RANS 
8. 756287B+Ol INMPS 
4.2016354+01 SLRS 

4.6235004+03 DYL 
5.3570161+03 PTHL 

- 3. 7261052+03 DYS 
5.3726197+03 PTR 
6 .3720767+00 DSMP 
1.0973202+01 VT 

1.3748357•03 av 
3.5B69495+03 PTH 

8.2 041324+04 DYG 
8.3689999+04 PTE 

-3.2194154+03 DYMP 
5.3570162+03 PTMP 

-3. 3679626+03 DYME 

-3.2486647+03 DVM 
9.8891006+01 VM 

- 4.1424434+01 LOS 

- 1.6158259+02 APFS 
1.6561420+02 APOS 
9.9744293+02 PERS 

-8.255 9291 -0 1 PX -9.2945416-01 PY 
4.64P2916-0l SXO 0.0000000 SYD 

2 .6144021+03 DZL 
1.1736393-01 AZL 

3.8611B93+03 ozs 
1.1702273-01 AZR 
6.91?3725-01 RSMP 
5.37260B5+03 SEASV 

3.2123927+03 DZ 
6.9728460+01 AZ 

1. 6509996+04 DZG 
2.3041B58+00 AZE 

4.1964614+03 DZMP 
1.1736316-01 AZMP 
8.9461494+02 DZME 

5. 9799054+02 DZM 
3.3051861+03 ARGM 
3.3602055+02 DE S 

3.4535369+01 RPS 
1.0004978+03 TFPS 
1 . 9790461+00 MTAS 

! .8380620-01 PZ 
0.0000000 szo 

6.9697071+02 
-8.1120604+01 

-2.6907230+02 
-9.2986 176•01 
5.37lvBd•Ol 

-6. B5 16714+01 

8.1028813+02 
- 1. 3413318+02 

8.10H84l+02 
-9. 0593069+01 

-e. 50llo8b•02 
-9.9326604+01 
-8.5011667+02 

1.1331742+02 
a. B369830•Jl 

- l .600&U4+01 

9.9440070+02 
l.132o902+0l 
3.6000000+02 

3.1989091-Jl 
0.0000000 

FEB. 1971, 14 HRS ., 4 MINS •• 60.000 secs. G.M.T. 

4 DAYS, 17 HRS •• 44 MJNS •• 59.999 secs. G.E.T. 

USNM USFT I St(. 

RAGR .3463152B0499786+003 

RXYZ 
ROXVZ 

.B3347992B48147B93-00I 

.B661511B205051855+000 
• 24054 7 8449869B4 l 2+000 

-.138236B3253B38127+000 
. 1379645500059181B+OOO 

- .27683B5B341105708+000 

SELENOCENTRIC 



XL 
RL 

2. 8704494+02 YL 
9 .97221 6 7+02 DECL 

~ELE NOGRAPHIC 
XS - 9,8 7172J3+02 

AL TS 5. 87 28144>01 
LT S -2.0667003-01 
LI N 1.6579469+02 

TR ALT 5. 9486816+01 

GWCEN TQ I C 

vs 
LATS 

LN S 
LAN 

RPA L T 

2 .74 86051• 04 y 
2. 1149184+'15 DEC 

GEC:GRAPH I C 
XG - l .7047q50 -t C)4 VG 
ALT 2,0805242+0 5 LAT 

EflR TH - r' OON PLANE 
XMP -9.e367159+fJ2 YMP 
RMP C 0 972216~+02 O~MP 
Xt-l:: -2. 11493 7$3+')5 YME 

PLANETARY COUR OINATES 
XM 2 .7199'Jl) 6+04 YM 
"" 2.1051011+05 DEM 

xsur-.i s. 74t33Q4+07 vsuf'>I 

8, 28430 79+02 ZL 
2.845474~+01 RA L 

5 . 2()48825+0 1 
7 .5643307+00 
5.9 755747+01 

-3.46591 76 •01 
5.6978043+01 

ZS 
LON S 

LH 
LAP 

A PAL T 

1.8494 340 +0 5 z 
2, 7863081+01 RA 

1,861 9589+05 ZG 
2.7865664+01 LO~ 

l. 626368H+02 ZMP 
l . 135468 1+00 RAMP 
1. 62 63t 9 7+0 2 ZME 

t. A4ll 497+05 l~ 

2 .7858 346 + 0 1 RAM 
-5.064 1 569+07 Z SUN 

SELENOCENTRIC OSC ULATING ELEMENTS 
SMAS 9 , 97o2ll3+02 ECCS 2 , 81 5 1739-0 3 I NCS 

VH S -2. 2133~3°38 +03 RNMPS - 1. 3817487+01 /\PMPS 
Tl\S 8.40 41)441+0 1 EAS 8 0 3870014+ 0 1 MA S 

SE L ENOCrN Tl'JC LlNJT VECTO l<S 
WX - t. 7d43290-0l WV 
QX 3 .R3 99 6 28-0 l QY 

5 .353312 6-0 l 
8.1039859-01 

•*""*** CSt--1 I "DON REF. /PHASE 191- 22 
"FAN-OF-EPOCH 1971 

Wl 
oz 

.l l 4DOnQ0001)0000+~03 HkS . fMU M L AUNC H 

RFST1\RT COORDINATES ( FH f.N O Ef.'/HR ) 

~90 
4, 751407 4+02 DXL 
1.oaa~ 1ea+o1 VL 

l . 3127355+02 
1 , 7698186+02 

-5.9707426+00 
7. 9 1 50002+0 I 
6.2594444+0 1 

oxs 
VRS 
LNE 

OR 

5.0346812+03 DYL 
5.3463201+03 PTHL 

1.1 447939+02 DYS 
5,3619560+03 PTR 
6.3684403+00 OSMP 
1.4965008+0 l VT 

-8.035299 1+02 DZL 
1.6037818-0l AZL 

5.2455 579+0 3 DZS 
1.5991048-01 AlR 
6,9075638-01 RSMP 
5.3619351+03 SEASV 

9 .884381-8+04 
8 · 154H4S +Ol 

OX l. 7849277+03 DY -2 .1238261+0 2 OZ 
V 2.3408653+03 PTH - ) ,623 7902+01 AZ 

<t .BB43A l 6 •04 
". 52 31 370+01 

DXG 8.4283677+04 OVG 7,7695017+03 OZG 
VE 8.4654311+04 PTE -4.4307030-0 1 AZE 

l.9H16 5 l+ Ol OXMP 
1.7 0611 84 +02 VMP 
l .97,3B23+0l DXMf 

Q.83686 7 8+04 OXM 
8, 1 596564+11 LOM 

-2. 1959358+07 RAS 

1. 4564733+02 RANS 
9 .! 3B7 280+0 1 I NMPS 
8.3 71 8 636+01 SL~S 

8,0422060+02 OYMP 
5,3463200+03 PTMP 
6.558 3988+02 DYME 

-3.2497535+03 OYM 
9.5281285+01 VM 

- 4,1413950+01 LOS 

- 1. 61566 10•02 APFS 
1·6560595+02 APOS 
9,975 1316+02 PERS 

-8 ,2557989-01 PX -9.0592963-0 1 PY 
4,4249399-01 SXO 0,0000000 SYD 

5.1168398+03 DZMP 
1.6037838-01 AlMP 
t.el52704+03 DZME 

5.9114731+02 DZM 
3.3049020+03 ARGM 
3.3227077+02 DES 

3,8356278+01 RPS 
1 .0003293+03 TFPS 
1.9792511+00 MTAS 

2.3806412-01 PZ 
a .oooooDo szo 

- 1.6091810+03 
-1.1011249+02 

- 1.105<5 55+03 
-l.020")j4•02 

5.3588401+01 
-2.1oooll6•0l 

- 1.499!>257+03 
-1. 269.i:.c::l 9+02 

-l .499!>oLH 0 .3 
-9.0913835+)1 

-1. 324506 7 + 03 
-l.04350l4+J2 
-l.324 ~)1.J b7+U3 

1.C965527+J2 
8.850L9 ) b+Ol 

-1.6004974+01 

9,9471292+02 
1.1328972+02 
3.6000000+02 

3. 50l669b-OI 
o. 0000000 

FEB. 1Q71, 14 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

4 OAYS, 17 HRS., 59 ,...INS., 59.999 SECS. G.E. T. RAGR .3500755472 <t.4:b67+003 

l< XYZ 
QOX YZ 

.2530147417453q26 l •000 

.41972505126668656+000 
.137 6 •079398383556+000 

- .64~ 562 1 772400 1984+000 

• 345 BS 52332 180 3168 - CO I 
-.5061285t492022794tCOO 

SELENOCFNTR I C 
XL A.7136595•02 YL 
RL 9 .Q9165 -.,4 +12 flECL 

SE L ENCGRAPH l C 
XS -6. 755 93()4+02 

ALTS h.Ot- 72131+-Jl 
LTS -2.0631625-1 1 
LJ "l l. 65 7 ·H66•~2 

TR Ill T ':. 14 30 7 9 4+ 0 1 

GEnCc ~TRI C 

VS 
L •I TS 

LN S 
LA N 

FPALT 

x 2. 7 5 88 938+1)4 y 
P 2. llll 4 77+0'i DEC 

Gf OGR APH l C 
XG 
ALT 

-4.6527 6() 4+ ()3 VG 
2.tH f.733i;+()5 LAT 

FARTH-~CON PLAN E 
X'·IP -5.8114 '1 14+02 Y"1P 

R'"IP i;. .<; q l 6567+02 DE:MP 
XME -2. 1111 32 1+05 YME 

PLANETAPY CO OIHJINATES 
X"'l 2 . 6 717 'i 7 2 +1)4 VM 
Q•,1 2. 105 320 7+ 05 f)fM 

XSUN 'i.7423t57+07 YSUN 

4.74 l <Hq4+ 0? l L 
t.84 70 Ql4+ 0C RA L 

7. 3408 282 +02 LS 
-3. 1572973+ 00 L UtJS 
5.96 29.Z l <:l+')l LT E 

-3.4 7G24Q5+0 1 LAP 
5. 7 2 7 8336+01 APA LT 

l.84b7 622+0') 
2 .781 30A9+r. l ~A 

l. B6667t3+05 ZG 
2. 78l567l+Ol LOh 

7. 9638 174 +0 2 ZMP 
-9.3559903+ 0 0 RAMP 

1. Q638 1 49•02 H ' !: 

l. f< 4202ri)+fl5 ZM 
2.7d6Q l 03 + '.l l RA~; 

-5.06?H945+01 zsu~ 

SE LfNO CfNTP I C 0SCU LATIN& F L E~ENTS 

SMAS 9.9749644 +02 ~ccs 2 . 49G 4 6Q4-0j INCS 
VHS -2.2165112+ .')3 RN MPS -L.3q52674+0l APMPS 
TAS 1. 323 4 ? 71:+12 EAS l. 3223=~5+C2 MA S 

SELEN.JCENTR I C UN IT VEC TO•S 
WX - l .784R'Jl)2-01 ~V 

QX 3.37 70 < 12-0l QY 
5 .35 3~078-f) l 

B. 2139254-11 

CS-'·l I '-'DON f.fF. /PHASE \ <n- 2;, 
'HAl\-flF-fP(j(H 197 1 

WI 
Ql 

. 11 4251)1)00'10""00 +0n3 HRS. F ~OM LAUNCh 

IJ!=S TAPT ((!l)RU l "'J ATFS I f'< AND (J< /H P I 

l.19l 2058 +n 2 OXL 
2,855506 1+ 0 1 VL 

- 5 ."031393+01 
l . :-,t6240 7+ 02 

-5,9630 777+00 
-2.38 lq62 0+01 

6 . 2244 7 1J l +O l 

9 . 8503 770+04 
8 .1503369+0 l 

" · 9~03 770+04 
9 .1 .. 21022 .. 01 

DXS 
VRS 
LNE 

OR 

DX 
v 

OXG 
VE 

- 1. 624 3 2 48+0 2 DXMP 
1 ,26 11919+0 2 VMP 

-l.6~43366+02 OXME 

9 . 8 38464q+04 OXM 
M.l7470P9•0l LOM 

- 2 .1 q~5 1 ~6+07 RA S 

l. 45~450 1+ 02 RAN S 
- 2 .71 5 1 241+02 ! ~MPS 

l. 32 13 Qq4+02 S LRS 

2.4397 3 79+03 DYL 
5.3358451+03 PTHL 

3.86475~5+03 DYS 
5 .3 5 15116+03 PTR 
6. 364 77 53+00 DSMP 
9.83472 3 1+ 00 VT 

-3 .7233989+03 DZL 
1 ,0560429-0 1 AZL 

3.4 744899+03 OlS 
1·0529520-0 l AZR 
t .8977585- 01 RSMP 
5.3515025+03 SEAS V 

-s. 11006 36 •02 av -3. 13°0950+03 Ol 
AZ 4, 30 75026+0 3 PTH - 7 , 5763203+01 

8.2450268+04 OYG -1.1703707+03 DlG 
8,2507331+04 PTE -2.9006 716+00 AlE 

4.3229471+03 CYMP 
5. 3 358451+03 PTMP 
4 . 1747330+03 DYME 

-3 .2508242+03 DVM 
9.167 1543+0 1 VH 

-4, 1403468+0 1 LO S 

- l,615t21A+02 APFS 
1. 6560277+02 APOS 
9.9 74 9022+02 PERS 

2.9618279+03 OZMP 
1.0560564-0 1 AZMP 

-3.394652 1+02 DZME 

5.84303 13+0 2 DZM 
3 .3046183+03 ARGM 
3.2852098+02 DES 

3.546 1514+01 RPS 
9.9997966+02 TFPS 
l,979177 6+00 MTAS 

- l:' . 2555 7 04-0 1 PX -q .24115 35- 01 PY 1,9675818- 0 1 Pl 
4 . 5Gl) 4060 -0 1 SXO 0.0000000 SVO 0.00000 00 szo 

-2 . 94 1C,7t.0+03 
-1.2374 617+;)2 

- l.276bl7 2 +03 
- I .038l8 7H+ :l2 

5 . 3466004+01 
1. 6<J903(: b+Ol 

-2.8359b.4:3+03 
1.61371 9 5+02 

-2.835'i9'>4 +03 
-'1.0697&5ct+Jl. 

- l.D0545b7+:l3 
- l . 0099200+02 
-1.00545b7+ 0 3 

I. 0599374+02 
8.fl63t>l:.i2+U L 

- l .t-OOlij.4:~+01 

9,950 1 321+02 
l .! 32735b+02 
3.60 00000+ 0< 

3. 273~.:::bo-ul 
n. C000000 

J=l: b. t <f7 1, 14 HR S., 3"- MINS., 6C.OOO SECS. G.M.T. USNM USFT I StL 

<t DA YS , 1 8 HR S ., 14 ~11\S., 59.<;99 SECS. G. E. T. RAGP .353835613~b5~4b•003 

RXY l 
ROXV7 

• 272 l 509i;,03eP66 t ~4+0fl0 

-.2744l25b8E6466t71+00 0 
-. 4 71 b3 410371414002-0C l -.894 18 16501 8622306-CO l 

Sf:L f.Nll C EN TR I(. 
XL 4 . 37 26°78+02 VL 
OL '1.9Q84538+02 ot:: L 

StLf-"'J OGRAPH l C 
XS 4.0'<5)"'18•1)1 

f•LTS '1. 135 1 :\33+ 11 
L TS -2 . 0f-1)5 B2- 11 
LI1'1 1. 1-i:; 1q2 q1 +'J2 

Tl'ALT c . 2 11) 5 1 2+0 1 

GEOCEN TQJ ( 
x 2 .7173 248+04 

VS 
LH S 

LNS 
LA' 

f. PAL T 

- . 7f ::.'12405 'i878 1 229 17+000 

-l .f. 242 7 /jP, +f)? 7L 
- l. 7~3~H2+1) l RA L 

<; . 76<f q )'l3+02 
-1. 2!)4'i 7 3<t +O l 
s .q sc2n~ 1+ 0 1 

-3.4qz55('.P + Ql 
5 .6<t 3a3?4+ 01 

l. ~4 l 2'i64+05 

LS 
LONS 

LH 
LAP 

APAL T 

-3.0 7 Q502 l +02 OXL 
-O,e3 l 6 5l 8 t00 VL 

-2 . 0At."1 0 22 +02 
e .1t-.2 9125+01 

-'5.G5538 17+00 
5 .75 2 0788+01 
6. 2 117 538+0 1 

9 . f:3CQ2 12R+04 

oxs 
VRS 
LNE 

OR 

DX 

-.4 3363 74636573 16 53+COO 

- l .59507 Q4+03 DYL 
5.33158 2 7+03 PTHL 

5,2900405+03 DYS 
5.3472590+03 PTR 
6.3610811+00 DSHP 

- 1.0209634+00 VT 

-4 . 8469561+03 av 

-4.4190540+03 Dll 
-l.0971720- 02 AZL 

-3.6709 342+02 DZS 
-1.0939605-02 AZR 

6.8879488-01 RSMP 
5 .3472589+03 SEASV 

-3.8415961+0? DZ 

-2.!:'20 o 06b+-J3 
-l . 198(J092+-J2 

-6.883'::1'i0!>+02 
-<;. 7560:.:,~+0J. 

5.3343<>33•J l 
5.968lb7~+ J l 

-2.4 18273tt+J3 

( 

.... 

( 



( 

,, 

~ 

( 

~ 

2.1038703+05 DEC 

GEOGRAPHIC 
XG 7.2451071+03 VG 
ALT 2.0694560+05 LAT 

EARTH•HOON PLANE 
XMP l.6929459+02 YMP 
RMP 9.9984538+02 OEHP 
XME ·2.1038472+05 YME 

PLANETARY COOR DINATES 
XM 2.6235978+04 YM 
RM 2.1055401+05 OEM 

XSUN 5.7433917+07 YSUN 

2. 7790890+01 RA 

1.8597A88+05 ZG 
2.7793487+01 LON 

9.5368510+02 ZMP 
·l.4362757+01 RAMP 

9.5368424+02 ZME 

1.8428806+05 ZM 
2.7861695+01 RAM 

-5.0622319+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMFNTS 
SMAS 9.9726282+02 ECCS 2.5967332-03 INCS 

VHS -2.2181959+03 RNMPS -1.4079413+01 APMP S 
TAS -1.7578198+02 EAS -1.7577095+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7847965-01 WY 
QX 2.2923649-01 QY 

5.3532599-01 
8 .3857954-01 

•••••• CSM I MOON REF. /PHASE 191- 24 
. MEAN-OF-EPOCH 1971 

wz 
Ql 

.114500000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

491 
80 160489 0•01 

9. 8092125+04 
8. 7769077+01 

OXG 
VE 

·2·4 802191+02 OXMP 
7.9933928+01 VMP 

-2.4801996+02 OXME 

9.8400077+04 OXM 
8·1897590+01 LOM 

-2,1951012+07 RAS 

1.4564664+02 RANS 
8, 189427h01 INMPS 

- 1.7575998+02 SLRS 

6.6406996+03 PTH -5.0384581+01 AZ 

7.799~562+04 OYG · 7.5507896+03 DlG 
7.8398463+04 PTE · 3.7412877+00 AZE 

5.2445225+03 OYMP 
5.3315826+03 PTMP 
5.0964750+03 OYME 

-3. 2518767+03 OYM 
8.8061778+01 VM 

-4, 1392986+01 LOS 

-1.6156142+02 APFS 
1.6560340+0 2 APOS 
9.9725604+02 PERS 

- 9.5536662+02 DZMP 
-1.0971899•02 AZMP 
-4.2563837+03 OZME 

5.7745798+02 OZM 
3.3043353+03 ARGM 
3.2477119+02 DES 

2.8861941+01 RPS 
9.9985242+02 TFPS 
1.9784823+00 MTAS 

·8·2557320-01 PX -9. 5686761•01 PY 1.0104662-01 PZ 
0.0000000 szo 4.9420133-01 SXO 0.0000000 SYO 

9.0506875+01 

-2.4167436+03 
-9.0025ll 7+01 

-8.9624380•01 
-9.0997098+Jl 
-8.9624 380+01 

1 . 023:; 261•02 
8,8769.IOO•Ol 

- 1.5998673•01 

9, 94673<u•J2 
l.15215 .. •02 
3.600uuoo+o2 

2. 7238563-0l 
o.oooooou 

FEB, 1971, 14 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

4 DAYS, 18 HRS •• 29 MINS •• 59.999 secs. G.E.T. RAGR .3575960807.1902Y+003 

RXYZ 
ROXYZ 

.12967674183780945+000 
-.80554275283105432•000 

-.20399997996415045+000 -. 16031040754706858+000 
-.428 14889020908816+000 -. 10345117125568933+000 

SELENOCENTRIC 
XL 4.4659808+02 YL 
RL 9.9892759+02 OE:L 

SELENOGRAPHIC 
XS 7.3218634+02 

ALTS 6.0434064+01 
LTS ·2.0574039-01 
LIN 1.6579330+02 

TRALT 6.1192734+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 2.6200827•04 y 
R 2~0975816+05 DEC 

GEOGRAPHIC 
XG !.8473896+04 VG 
ALT 2.0631674+05 LAT 

EARTH-~OON PLANE 
XMP 8.1854821+02 YHP 
RMP 9.9892759+02 OEMP 
XME ·2.0975738+05 YME 

PLANETARY COORDINATES 
XM 2.5754229+04 YM 
RM 2.1057593+05 OEM 

XSUN 5.7444177+07 YSUN 

-7,0256237+02 ZL 
-3.3551828+01 RAL 

6.363571H02 
-! .3804059•01 

5.9376163+01 
-3. 50 57469• 01 

5.7030014•01 

ZS 
LONS 

LH 
LAP 

APA LT 

1.8367053+05 z 
2.7810641+01 RA 

1.0460786+05 ZG 
2,7813242+01 LON 

5.4141277+02 ZMP 
- 1.0748551+01 ~AMP 

5.4141262+02 ZME 

1.8437309+0 5 ZM 
2.7863125+01 RAM 

-5.0612692+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9732574+02 ECCS 2.5677176-03 INCS 

VHS -2.2165855+03 RNMPS -1,4207052+01 APMPS 
TAS -1.2883565+02 EAS - 1.2872009+02 MAS 

SELE~OCENTRIC UNIT VECTORS 
WX -1.7849361•01 WY 
QX 2.0138196-01 QY 

•••••* CSM 

5.3530823-01 
9,4116936-01 

wz 
QZ 

-5.5209838+02 OXL 
-5.7557088+01 VL 

-2 .38 3463 9+02 
4.0994529+ 01 

-5.9476547+00 
-3. 7980573+08 

6.2151703+01 

OXS 
VRS 
LNE 

OR 

-4.6823823+03 DYL 
5.3366606+03 PTHL 

3.5539514+03 DYS 
5.3523223+03 PTR 
6.3573581+00 OSMP 

- 1.0691316+01 VT 

-2.4887032+03 OZL 
-1.1478448-01 All 

-3.9901406•03 ozs 
-1.1444895-01 AZR 

6.8781406-01 RSMP 
5.3523115+03 SEASV 

9. 7 862866+04 
8 .1881457+01 

OX -7.9352934+03 DY -l.9180912+03 oz 
V 8.1792798+03 PTH -2.0805467+01 AZ 

9. 7 862864+04 
8. 4285377+0 l 

OXG 7.3947693+04 OYG -1.0434644+04 OZG 
VE 7.4681964+04 PTE -2.2294273+00 AZE 

-l.8629921+02 OXMP 
3.3481865+01 VMP 

-l.8629887+02 OXME 

9.8414964+04 OXM 
8·2048067+01 LOM 

-2,1946838+07 RAS 

l,4564751+02 RANS 
8.0238196+01 INMPS 

- l,2860531+02 SLRS 

3.0327351+03 OYMP 
5.3366606+03 PTMP 
2.8848544+03 DYME 

-3,2529111+03 OYM 
8.4451989+01 VM 

-4.1382505+01 LOS 

-1.6155951+02 APFS 
1.6560303•02 APDS 
9.9731912+02 PERS 

-8,2558171-01 PX -9.6311228-01 PY 
5.0187583-01 SXO 0.0000000 SYO 

• 4,30ll961+03 DZMP 
-1.1478518-01 AZMP 
-7.6029379+03 OZME 

5.?061192+02 OZM 
3i3040528+03 ARGM 
3.2102141+02 DES 

2. 7 20Hl 2+01 RPS 
9.9988658+02 TFPS 
1.9786696+00 MTAS 

7 •. 6675639- 02 PZ 
0.0000000 szo 

-6.0133113+02 
-9. 7847412+)1 

3.0912950•02 
-a.66 18540+01 

5. 3221288•01 
6. 728233l•Jl 

-5. 026>861•02 
8.275561<8•01 

-5.0258;69+02 
-8.9259658•01 

8. 7953057•02 
-8.036491 .. 0l 

8. 7953057•0< 

9. 867252 l•Ol 
8. B90U74•01 

-1.5995525•01 

9.9476439•:>2 
1.152068>•02 
306000000+02 

2.5794478-Jl 
o. 0000000 

I MOON REF. /PHASE 191- 25 
MEAN•OF-EPOCH 1971 FEB. lq7lt 15 HRS., ~INS., 60.000 SECS. G.M.T. USNM USFT I ScC 

.114750000000000+003 HRS. FROM LAUNCH 4 OAYS, 18 HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR . 1356347472 ll070+J01 

RESTART COORDINATES C ER ANO fR/HR I 

RXYZ 
ROXYZ 

-.89917266016570457-001 
-.8~815045911116971•000 

-.23935164493681673•000 
.16093671568317614+000 

-. 13575403666170734+000 
.28989902867542225•000 

SELENOCENTRIC 
XL -3.0966909+02 YL 
RL 9.9697849+02 OECL 

SELENOGRAPHIC 
XS 9.8529359+02 

ALTS 5.8484958+01 
LTS -2,0542762-01 
LIN 1.6579289+02 

TRALT 5,9243637+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 2.4962662+04 y 
~ 2.0962024+05 DEC 

GEOGRAPHIC 
XG 2,9302353+04 YG 
ALT 2,06!7e83+05 LAT 

EARTH-MOON PLANE 
XMP 9. 7766706+02 YMP 
RMP 9.9697849+02 OEMP 
XME -2.0962016+05 YME 

PLANETARY COORDINATES 

-8.2431116•02 
-2.7965823+01 

-8.5142596+01 
-7 ·2691518•00 

5 .9249638+01 
-3.5192740+01 
5. 7047173+01 

ZL 
RAL 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.8363279•05 z 
2,7861104+01 RA 

I, 8299046+05 ZG 
2.7863709+01 LON 

-1.9479564+02 ZMP 
- 7.8783204-01 ~AMP 
-1.9479618+02 ZME 

-4.6 752788•02 
-1.1058970+02 

- 1.2614824+02 
-4.9388558+00 
-5,9398975+00 

2.2029849+01 
6.24P947l+Ol 

9. 7961 781 +04 
8.2258780+01 

9. 7961776+04 
8.0902432+01 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

-4 ,98817~4+03 DYL 
5,3475756+03 PTHL 

-3 .2253029+02 DYS 
5.3632076+03 PTR 
6 . 3536064+00 OSMP 

- 1.4314241+01 VT 

9.3547764+02 OZL 
-1.5336787-01 AZL 

-5 .2336627+03 ozs 
- l.5292091-01 AZR 

6.8683357- 0l RSMP 
5.3631884+03 SEASV 

OX -8.2421027+03 CY 1.4992427+03 OZ 
V 8.5643900+03 PTH 7.8097298+00 AZ 

OXG 7,2874615+04 OVG -1.1289294+04 DZG 
VE 7.3765351+04 PTE 9.0401607-0l AZE 

- 1,3708284+01 DXMP -1. 0083469+03 OYMp 
5.3475756+03 PTMP 

- 1.1560606+03 CVME 

-5.0810110+03 OZMP 
- 1 . 1268352+01 VMP - 1.5336797- 01 AZMP 
- 1,37082 27+01 OXME ·8.3814779+03 OZME 

l. 685097 5+03 
-6.C?l8't738•Jl 

1.126385 9•03 
- 7. 779bjC:-(:+0l 

5. 309b968•01 
2. 56l 763l•Ol 

1.7801104• 03 
a.osl't23!>+::;,1 

1. 7801169•03 
-8. 8913704+jl 

1·327•2&6•03 
-7.562::S5 l b+O l 

1. 32 7& <86+03 



XM 
RM 

xSUN 

2.527233 1+04 YM 
2.1059782+05 OEM 
5. 7454433+07 YSUN 

I .8445 710+05 ZM 
2.786439 1+ 0 1 RAM 

-5.0603063+07 ZS UN 

SF LENOCE NTR!C USC UL AT! NG ELEMENTS 
SMAS 9.9750320+02 EC Ci 2.7?79673-Q3 !NCI 

VHS -2.2 1 3050 1+ 03 RNMPS - 1 .4339q5L+Ol APMPS 
TAS - 7 .9036879+01 EAS - 7.8882366+01 PAS 

~ELENOCfNTR !C UNIT VECTORS 
WX - 1. 7850527-0 1 WY 
fJX l .2736570- 01 QY 

5.3530672-0 l 
8 .445HS6-0l 

• •**** CSM I MOON REF. /PH ASE 1 9 1- 26 
MEAN- OF - EPOCH l 9 71 

wz 
QZ 

• 11 5000000000000+00 3 HRS. FROM LAU NCl1 

RcS TART COO RDI NA TES ( FR AND ER/HR I 

9.A42q309+04 OXM 
B.2 198520+0 1 LD M 

-2. 1 942663+07 RAS 

l.45 t 4735+02 RANS 
7 .5806916+01 INMPS 

-7.872899 7+01 S LR S 

492 

-3.25392 74 +03 OYM 
8.0842172+01 VM 

-4. 137 2024+01 LOS 

- 1. 6155834+02 APFS 
1 .6 560240+02 APOS 
9.9749574+02 PERS 

-8.25580 16- 01 PX - 9.7566070-01 PY 
5.2001068- 0I SX O 0 . 0000000 SYO 

5.63 76501+02 DZM 
3.30 37708+03 ARGM 
3.1727163+02 DES 

2 .2 829782+01 RPS 
l . OOD2243+03 TFPS 
!.9791978+00 MTAS 

1.2313630-02 PZ 
0 . 0000000 szo 

9. 5 01 <917+0 l 
8 . 003B23+01 

- 1 . 599237<:+01 

0.0478205+02 
l ~ 15lb28:>+JG 
3.6000000+02 

2.1893955-01 
0 . 0000000 

F EB. tnI, 1 5 HRS . , 19 MINS., 60.000 SECS. G.M. T . 

4 DA YS , 1 8 HRS . , 59 MINS., 50.999 SECS. G. E.T • 

. USNM USFT I Ste 

RAGR .51166 l 42 15l91 S4+0DI 

"X YZ 
t<OX YZ 

-.2555 58292S2456557+000 
-.395944004252 69469+00 0 

- • 13146 56 52 3 1 9 7 5244+000 
.656562~04 75653178+000 

-.299837272628 16078-001 
.5 1134046507909B07+000 

St L EN DC EN TR I C 
XL -8. 8012577+02 YL 
RL S.95 1 2565+02 DE CL 

SE LENCGR APHIC 
XS 6.453537 7+0 2 YS 

AL TS 5.6632125+0 1 LATS 
LT S -2.0"1 1471-0 l LNS 
L TN 1 .6579207+02 LA N 

TRALT 5.739Q7Q3+01 F<.PALT 

LiEOCt:HP JC 
2. ~911l5 "l +04 y 
2 .1007278+05 DEC 

GUll.RAPH[C 
XG 4.0?32365+04 YG 
ALT 2.0663137+1)5 L t\T 

F.~RT~-f.IOLJN PL A"IE 
XfAP 5.4'35535tY12 YMP 
RMP 9.q5 12565+02: DEMP 
XME -2.1007 11 4+05 YME 

PLANETAF-Y COORD I NATES 
XM 2.479')28 1+-0 4 YM 
~M 2. l 06 1 S69+05 DEM 

X5.UN 5. 74641189+.'.)7 Y SUN 

-4.527~896+02 ZL 
-5.956 17 67+ n o RAL 

-7.5499387+02 ZS 
3.54 1128 8+00 LO NS 
5.0 1 23111+0 1 LH 

-3. 5329410+ 0 1 LA P 
5 . 6782837+01 APALT 

1 .8408734+0 5 l 
2.79125()9+01 RA 

1 .8122 1 42+05 ZG 
2.7Ql5 11 2 +0 1 LO~ 

-8. 1 3315e l +02 Z~P 

G.659 71 33+0 0 P A~P 

-8 .133 l 64t+02 ZM F 

1 .84540 1 0+05 ZM 
2.7865492+0 1 RAM 

-5.r593 433 +07 7SUN 

SE LENOCENTR I C OSCULATING ELEMEN TS 
s -~1AS 9 .972br:\ 14+02 ECCS z. 7 57q.56C::-OJ I NCS 

VHS -2.21077 1 8+03 KNMPS - l .4472812+('1 AP ."1 PS 
TAS -3.P.93464 1 +01 CAS -3.1183 4568+ 0 1 MAS 

SE L ENDCE"JTRIC U"JIT V ECT fJQS 
WX - l .785 1 70C-O l •Y 
OX 2.204076 1-0 1 QY 

5.353 1 2G8-01 
&.3948524-0 1 

****** CSt-'. I MOON F EF. /F"H A SE 191- 27 
MEAf~- O F-E POC H 19 71 

•Z 
lJl 

. 11 525100001)0000+003 HkS. fJ.<UM LAUNCH 

RE STAR T crio~ O l"l ATfS ( fR AND EF/H R ) 

- 1.0 326 10 6+02 DXL 
- I .5277 756+02 VL 

6. 1 4 6 3955+01 
-1t.947f.8 34+ 0 1 
-5. Q 32 1092+00 
- l .0 1 36875+02 

o.22b3669+0 1 

oxs 
VRS 
LN E 

DP 

- 2 . 3015056+03 DYL 
5.3568894+03 PTHL 

- 4.0243760+03 DYS 
5. 3 7 24926+03 PTR 
6.3498260+00 OSMP 

-9.26442 16+00 VT 

3.8164041+03 OZL 
- 9 .9089954- 02 AZL 

-3.3 241989+03 ozs 
- 9.8801910-02 AZR 

6.8585235-0 1 RSMP 
5.3724846+03 SEASV 

2 .972 <712 +03 
-5.6 104343+) 1 

I .271916•.+03 
- 7 .62723b4+~l 

5.2970 671+01 
- l.B57o375+0l 

9.8339850+04 
8.2599574+01 

DX -5.5564311+03 DY 4.3733213+03 Ol 3.0630252+03 
V 7.7062095+03 PTH 3.6966203+0 1 AZ ~.053'4&&+01 

9. 8 339845 +0 4 
7. 74 R296 1 +0 1 

OXG 7 . 5150834+04 DYG - 1 . 2074616+04 DZG 3 .Q630 2S2+03 
VE 7.6324143+04 PTE 3.4809348+00 AlE - 8.923903 1 +0 1 

l .6697836+0 2 DXMP 
-s.oO t"\16 8 2+01 VMP 

l .66'18008 +02 DXME 

a.8 443110+0 4 DXM 
6.2348947+01 LOM 

-2. 1 93B487+ 0 7 RAS 

1 .45,4668+02 RANS 
8. 1 3 72672+01 INMPS 

-3. 8 7 354 78+01 SLRS 

-4.462 186 1+03 DYMP 
5.3568894+03 PTMP 

- 4.6097327+03 CYME 

-3.2549255+03 OYM 
7 . 7 232332+ 01 VM 

-4. 13 6 154 3+0 1 LOS 

- l .6 1 55741+02 APFS 
1.65 60 1 56+02 APOS 
9 . 972604A+02 PERS 

-8.25'7356-0 1 PX -9.58932 79- 01 PY 
4 . 9007390-0 1 SXD 0 .0000000 S YD 

- 2.7067454+03 DZMP 
-9.0090 505- 02 AZMP 
-6.09~9380+0 3 DZME 

5.5691725+02 OlM 
3.3034893+03 ARGM 
3o l3 52 ltt4+0 2 DES 

2.833 7377+ 0 1 RPS 
1.oor,0 185+03 TFPS 
1.9784982 +00 MTAS 

o.32 9 7962-02 Pl 
0.0000000 szo 

9.e 1 s 1os u+o2 
- 7 .92 71 >2;+01 

9.fll51b4'7+02 

9.135397 .t:+Jl 
B. 9168>4 7+ )! 

- l.598'i2 2 l+OI 

9. ~451 77 £+02 
l.!52l2B &+ D2 
3.60000DO+J2 

2.6784944-01 
o. 00 00 000 

F EB. 1971, 1 5 HRS ., 34 MINS ., 60.000 SECS. G. M.T. USNM USFT I StC 

4 CA YS, 19 HRS ., 14 MINS., 5G.999 SECS. G. E . T. PAGR .887688095&27317+JOI 

RX YZ 
Q ox vz 

-.26 7 45067575549 l7 C+0D0 
• 306 ll 141 225-682495+'"!f")I) 

• 5541834 77934 7 2 284-00 1 .9376 132 71401280 3 5-001 
.42563586 77l79 2742+QOO • 758595 802 58367499+000 

SHF.NOCf:NTP IC 
XL -9.21011235+02 YL 
KL q.Q452t:;3Q +02 f1EC L 

S [ l E NOGR APH I C 
XS -~.458 l h75+') 1 YS 

:.LTS 5.~J35777+'ll L AT S 
L TS -2.04~Dl5C-Ol L ~S 

L I'J l .6579!tl6+02 L At-.: 
TPAL T 5 067944 41+01 FPA LT 

GtOCF"'JT~ I C 
x 2.. 33~7')02 +') 4 y 

2. 1 085~':>9 +05 OEC 

GEOf.Ri\ Pt-- I C 
XG 5. l o25~'!4+04 y::; 
ALT 2.074l429t- ·)5 Lti.T 

FAR T H-,..001~ PLAN~ 
Xt-IP - 2 .tl9l 0 3f; +02 YMP 
PMP ~.Q452Q 32+02 PE~P 

XM C -2. I OPC::345+".l5 Y"lf: 

PL ANE T AR Y CUQRU I NA T ES 
XM Z.431JB!A5+')4 Y"I 
R\l 2. 1064153+05 D E -~ 

XSUN 5. 7474 9 42t-')7 YSUN 

l .Ol)f<57 ll+ 02 Z L 
1 . f\141:>43'-' +0l RA L 

-S".67<:i780d+•)2 
1.2 3 (1 £19'.)4 + 0 1 
5. ~096584 + 0 1 

-3 .545Al 63 + ~ 1 

5.6778725+01 

l .B48 \ 2<;'•+0 5 

ZS 
l ONS 

LT t 
L f. P 

A PA L T 

2.7934'139+" 1 .,A 

l . 7 '19904'.) +ns ZG 
2.7c~7533+ 0 l L ON 

-9.3977.A ll+ OZ ZMP 
l.43Cj0140+0 1 f.AMF­

- 0.3'1-727 85+() .l ZMF 

l .84 6 220<1+')5 Zt'-
2.7Af-64.H t- Ol R6.M 

-5.0583800+07 l SUf\, 

SE L ENCCFN Tl<IC OS CULATI NG E:LE~FN TS 

SMAS 9.Q727'153 +02 ECCS 2.71)9485 1-03 J NCS 
VHS -2.209911-,2+01 l<~"IPS -l.45G4276+ 0 l APMPS 
~AS 1-,. 1 3~4558+no [ AS 6.1164 822 + ')0 ~A S 

~F. l ~t>.i iJ CF~TR J C U~ IT VECT OF<S 
wx -l.7852158-0 1 k Y 
r;>< 2.3 134329-0 1 '.J V 

5.~'l269 ll- O l 

fl.3~39lC9-0 l 

wz 
<ll 

3.22CJ0 778+ 02 OXl 
1. 6829 343+02 Vl 

t..120 1684+02 
-c;.4g ·;1 eo2+0 1 
-i;. S2'•2899+0C 
-2.6 1()0808+01 

6. 23 =~2 5t-7+01 

908779278+04 
R.2787Bfl5+Jl 

oxs 
VPS 
LNE 

DR 

ox 
v 

9.'37792 78+04 DXG 
7 .3Sll0C3+0 1 VF" 

2.47163l l+ 02 OXMP 
- 1. 027 0827+02 VMP 

7..47 16 520+02 OXME 

9.8456371+0 4 OXM 
H.24 0 9350+0 1 LOM 

-2. l 9343 HJ+07 RAS 

l. 415t494 7•oz RANS 
M.2037 725 + 01 INMPS 
6 . 1015693+00 SLRS 

-B.25CC' l03-n l PX 
4.9 3~~ 792-C' l sxo 

1 . 77 93353 +0 3 DYL 
5.360 11 35+03 PTHL 

-5.30 16874+03 DYS 
5.37570t4+03 PTR 
6.346Cll6+00 OSMP 
l. 5822204 +00 VT 

- 1 .47 65701+0 3 DY 
5 . 7741053+03 PTH 

7 .66 1 2763+04 OYG 
8.063 18 56 +04 PT E 

-5.2265695+03 DVMP 
5.3601 1 34+ 03 PTMP 

-5.3 7394 89+ 03 OYME 

-3.25590 5~+03 DVM 
7 .3622469+01 VM 

- 4.1 35 10 62+01 LOS 

- 1 .6 1 55556+ 0 2 APFS 
1.6560238+02 APOS 
9.9726786+02 PERS 

- 0.5t35261-0l PY 
0.0000000 SYD 

4.409 4935+03 OZL 
1 . 69 12057-02 AZL 

6 .0442 4 6 5+02 DZS 
l.6863749- 02 AZR 
6.8487156-0 1 RSMP 
5.3757062+03 SEASV 

4.9595622+03 
o.8800476+01 

oz 
Al 

- 1 .774 70 ~3+04 DZG 
3.82 8 1786+00 AZE 

1 . 18 82 546+03 DZMP 
1 .6912542-02 AZMP 

-2. l 116645+0 3 DZME 

5.5006868+02 DZM 
3.30320 85+03 ARGM 
3. 0977 2D6+02 DES 

2.8903 728+01 RPS 
I . 0000 37 4+0 ~ TF PS 
1 .9 7852 02+0 0 MTAS 

1.0289009- 01 Pl 
0.0000000 szo 

2.4740957+03 
-6.079b<t77+J l 

6 . 5192145+J2 
-8.2 67:i47::s+Ol 

5.2854403+0 1 
-6. 15000.lfl+Ol 

2. 5617914•03 
a. e76l&o5t::>l 

2.5635 4 j 7+0 3 
-8. 99b7'14b+Jl 

4.288UOC3+01 
- B.95311 79+0 1 

4.2880t>0.}+01 

a. 76~~12:;+01 
!:! .930l.J47+ .Jl 

- l. 5980U6 7+01 

9.945J.3f;J+J;t 
l . 152io4 -/+CJ2 
3. 600(Jv(JU+02 

2. 7350192-01 
c. 00000 00 

r' 
" 
r 

( 

l. 

( 

( 
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•••••• CSM I MOON REF. /PHASE 191- 28 
HEAN-of-EPOCH 1971 

.115500000000000+003 HRS. FRUM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

~93 

FFB. 1971, 15 HRS., 49 MINS., 60.000 SECS . G.M.T. 

4 DAVS, 19 HRS., 29 MINS., 59.999 SECS. G.E. T. 

USNM USFT I StC 

RAGR .126371477013544+002 

RXVZ 
ROXVZ 

-.11021201046861793+000 
.82371027832380581+000 

.20894798026379067•000 
• 40411313635634162+000 

.16101058821699402+000 

.83723928705695237-001 

SELENOCENTRIC 
XL -4. 0711709+02 VL 
RL 9.9551685+02 DECL 

SELENCGRAPHIC 
XS -7.6326924+02 

ALTS 5.7023314+01 
LTS -2.0448859-01 
LIN 1.6579495+02 

TR ALT 5.7781982+01 

GEOCENTRIC 

vs 
L4TS 

LNS 
LAN 

PPALT 

x 2.3418630+04 v 
2. 11 50808+05 DEC 

GEOGRAPHIC 
XG 6.34 173 36+04 VG 
ALT 2.0806667+05 UT 

EARTH-MOON PLAN E 
XMP -8.4407215+02 VMP 
RMP 9.9551684+02 DEMP 
XME -2.1150742+05 VME 

PLANEURV COORDINATES 
XM 2.3825747+04 VM 
RM 2.1066335+05 DEM 

XSUN 5.7485193+07 VSUN 

7.1960295+02 ZL 
3.3849055+01 RAL 

-5.9443848+02 
l. 3640363•01 
5.8870060+01 

-3. 55 5A678+01 
5.6905815+01 

108542266•05 
2.7916143+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l 
RA 

1.7580737+05 lG 
2.791A729+01 LON 

-4.9677183+02 lMP 
100321260+01 PAMP 

-4.%17191+02 ZME 

l.A470305+05 lM 
2.7867207+01 RAM 

-5.0574 166+07 ZSUN 

SE LEN DCENTRIC OSCULATING ELEMENTS 
SMAS 9.9746482+02 Ec:s 2.8313035-03 I NCS 

VH S -2.2108596+03 RNMPS -1.4693509+01 APMPS 
TAS 4.6507229+01 EAS 4.6389285+01 MAS 

SELENDCENTRIC UNIT VECTORS 
WX -1.7863097-01 WV 
QX 3.1925668-01 QV 

5.3516323-01 
8.2526591-0l 

•••••• CSM I MOON REF. /PHA SE 191 - 29 
MEAN-OF-EPOCH {971 

Wl 
Ql 

.11575Q000000000+003 HRS . FROM LAU NCH 

REST4RT CODROINATES ( ER ANO ER/HR I 

5.5450977+02 OXL 
1.1949912+02 VL 

2.3476951•02 
-1.4206834•02 
-5.9164405•00 

3.8165287+01 
6.2554054+01 

9. 9023600 +04 
B.280 1731+01 

DXS 
VR S 
LNE 

OR 

OX 
v 

9.9023597+04 OXG 
7.0164582+01 VE 

1.7836409+02 OXMP 
- 1.4952141+02 VMP 

1.7836542+02 OXME 

9. 8469090+04 OXM 
B.2649726+01 LOM 

-2.1930133+07 RAS 

1. 4565404+02 RANS 
B.7406302+01 INMPS 
406271829•01 SLRS 

4. 7879648+03 OVL 
5.3553146+03 PTHL 

-3.370l105+03 ovs 
5.3709228+03 PTR 
6.3421785+00 DSMP 
1.0978265+01 VT 

1.5311175+03 ov 
3.3218816+03 PTH 

2.3489904+03 DZL 
1.1745571-01 AlL 

~.1664160+03 DZS 
1.1711371-01 AZR 
6.8369054-01 RSMP 
5.3709115+03 SEASV 

2 .8922096•03 
6.3475439+01 

DZ 
AZ 

8.0023035+04 DVG -2.5611602+04 DZG 
8.4023606+04 PTE 2.0271612+00 AlE 

-2.8285140+03 OVMP 
5.3553146+03 PTMP 

-2.9757259+03 DVHE 

-3.2568673+03 OVM 
7.0012577+01 VM 

-4.1340583 +01 LOS 

-1.6 154162+02 APFS 
1.6559883+02 APOS 
9.9145679+ 0 2 PERS 

4.4529951+03 DZMP 
1.1745579-01 AZMP 
l.1533491+03 OZME 

5.4321938+02 DZM 
3.3029281+03 ARGM 
3.0602227+02 DES 

3.4341505+01 RPS 
1.0002ee9+03 TFPS 
1.9790835+00 MTAS 

-8.2564599-01 PX -9 .3068046-0l PV 1.8037870-01 Pl 
0.0000000 SlO 4.6584474-01 sxo 0.0000000 svo 

4.866bt:49+02 
- 8.3797.llJ+Ol 

-3.6075044• 02 
-9.399181&+ 0 1 

5.2732159•01 
-6. 5270594+ 0 1 

5. 7070069+.02 
-1.28768 7&+0 2 

5. 706 604J>02 
-q. Ob3 :;975+0l 

-9.2 181278+02 
- l.000'1dl7+02 
- 9 .2181 27&•0< 

8.4038208•01 
8.9434321•01 

-1. 598l'll4•01 

9.946i+06(j+Jl 
l. l 52456d02 
3.6000000•02 

3. 1627249-01 
o.ooooooc. 

FEB. 1971, 16 HRS., 4 MINS., 60.000 SECS. G.M.T. 

4 DAvs. 19 HRS., 44 MINS •• 59.999 SECS. G.E.T. 

USNM USFT I Ste 

RAGR .l63974l444443~6+J02 

RXVZ 
RDXVZ 

.10216460560889816+000 

.84542439309026621•000 
.23697877897627474+000 

-.19124316644748160+000 
.13147697806460984•000 

-.30702938836517336+000 

SELENOCENTRIC 
XL 3.5184811+02 VL 
RL 9.9744986+02 OECL 

SE LENOGRAPHIC 
XS -9.8088125+02 

ALTS 5.8956332+01 
L TS -2.04l 75H-Ol 
LIN l.6578952+02 

TRALT 5.9714989+01 

GEOCENTRIC 

VS 
LATS 

LN S 
LAN 

RPALT 

x 2.3695114+04 v 
R 2.1165172+05 DEC 

GEOGRAPHIC 
XG 7.5125659+04 VG 
ALT 2.0821031+05 LAT 

EARTH-MOON PLANE 
XMP -9.6643765+02 VMP 
RMP 9.9744984+02 OEMP 
XME -2.1165158+05 VME 

PLANETARY COORDINATES 
XM 2.3343266+04 VM 
RM 2.1068514+05 DEM 

XSUN 5.7495443+07 VSUN 

A.1613917+02 ZL 
2.6991757+01 PAL 

1.3877019•02 
6.6q46005+00 
5.8743534+01 

-3. 5666613•01 
5. 7225090+01 

ZS 
LONS 

L TE 
LAP 

APAL T 

l.8559915+05 z 
2.7868 121+01 RA 

1.7136113+05 ZG 
2.78 707 01+01 LON 

2.4617876+02 ZMP 
l.2501706-01 RAMP 
2.4617836+02 ZME 

108478301+05 ZM 
2.7867820+01 RAM 

-5.0564531+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9752517+02 ECCS 2.5715669-03 INCS 

VHS -2.2137310+03 RNMPS -1.4810902+01 APMPS 
TAS 8.8465455+01 EAS 8.8317683+01 MAS 

4.5279797+02 DXL 
6.6678503+01 VL 

1.1627965+02 
l.7194 752+02 

-5.9085601+00 
-1.0178281•02 

6.2355476+01 

9.8934064+04 
8.2724505•01 

9.8934061+04 
6.6327090•01 

oxs 
VR S 
LNE 

DR 

OX 
v 

OXG 
VE 

2 .1763933+00 OXMP 
1.6567568+02 VMP 
2.1775512+00 OXME 

9.8481267+04 OXM 
A.2600076+01 LOH 

-2. 1925955+07 RAS 

l.4565219+02 RANS 
9.1032156+01 INHPS 
~.8170406+01 SLRS 

4.9142025•03 OVL 
5.3451082+03 PTHL 

5.8534122•02 ovs 
5.36Q7474+03 PTR 
6. 3303120+00 DSMP 
1.3739357+01 VT 

- 1.1116401+03 DlL 
li4727654-0l Al l 

5.2024273+03 ozs 
1.4684669-01 AZR 
6.8290982-01 RSHP 
5.3607297+03 SEASV 

l.6563915+03 DV -5.7527078+02 
2.4452347+03 PTH -2. 7146251+01 

DZ 
AZ 

- 1. 7646712•03 
d.120•832+)2 

-l . 1531431J• 03 
-1.0252625+02 

5.2609940+01 
-2. 3062.128•0 I 

- l . 704<:8'1&+03 
- 1.2194473+:;2 

7.7352856+04 DVG -3.4305935+04 DZG - l.70430b9+ 03 
8.4636083+04 PTE - 7.5533~39-0l AZE -9.0905796+01 

1.2647086+03 DVMP 
5.3451081+03 PTMP 
1. 1176645+03 CVHE 

-3.2578110+03 OVM 
6.6402661+01 VM 

-4.1330102+01 LOS 

- 1.6152589+02 APFS 
l.6559061+02 APOS 
9.9 7 51855+02 PERS 

5.0201288+03 OZMP 
l.4727624-0 1 AZMP 
1.7207556+03 DZME 

5.3636931+02 OZM 
3.3026483+03 ARGM 
3.0227248+02 DES 

3.7965415+01 RPS 
1.0000904+03 TFPS 
1.9792631+00 MTAS 

- l .3300:l73+03 
- 1.0440880+02 
-l.3300.HJ>03 

e.03Bl413>01 
8.95672.70+01 

- l .597~7b£+0l 

9. 9495997+02 
l . l 52b5t:4• 02 
3.6000000•02 

SE LENOC ENTRIC UNIT VECTORS 
WX - 1 .7878625-01 WV 
QX 3.7722546-01 QV 

5. 3513940-0 1 
6 .1230451-01 

WZ -8.2562784-01 PX -9.0870038-01 PV 
oz 4. 4481715-0l sxo 0.0000000 sva 

2.3192065-01 Pl 
0.0000000 szo 

3.4709707-01 
o. 0000000 

•••••• CSM I MOON REF. /PHASE 191- 30 
MEAN-Of-EPOCH 1971 FEB. 1971, 16 HRS., 19 MINS., 60.000 SECS. G.M.T. 

.116000000000000+003 HRS. FROM LAUNCH 4 OAYS, 19 HRS . , 59 MINS., 5q.999 sets. G.E.T. 

RESTART COORDINATES ( ER ANO ER /H R I 

RXVZ 
RDXVZ 

SELENOCENTRIC 

.26157888223091867•000 

.36277988085078465•000 
• 12 3 3 10 74629082058•000 

-.66955350249979020•000 
• 23272649112876 714- 00l 

-.51257918263154929+000 

USNM USFT I SEL 

RAGR • 201576 Bl lb75lo9+J02 



XL 
RL 

G .000& 02~+n2 YL 
Q.99 1 6123 +0 2 OEC L 

SE LENOGRAPH I C 
XS -6.08 7P 3 17+02 

ALTS bo Oh6h7n4+0 1 
LT S -2.0386220-0 1 
LIN 1.6578701+02 

TRALT t>. 1425377+01 

GEOCE NTRIC 

YS 
LATS 

LNS 
LA N 

RPALT 

2.3761506+04 y 
.?. 11 2 1 ~45+05 OEC 

GEOGRAP HIC 
XG & . 6 15 67'>0+1')4 YG 
ALT 2.0 77750 3+')5 L AT 

F. ART H- t-ICON P l AN f. 
M-'P -5.07 7 8'1 1 3+1')2 YMP 
RMP <; 0 9Ql6Q24+02 Uf: ."\P 
x•1J: -2 .1121 4 70+05 YME 

PLhNE TAPY COORD I NA TES 
XM 2 . 2860646+')4 YM 
RM 2o l 0 70 !J9 } +05 OEM 

xsu~ 5. 7 50569 1+0 7 YSUN 

4.2467402+02 ll 
4.60 10285+no RA L 

7.A 90 7197+0 2 
-4. 12 702 17+0 0 

5.R6 17010+01 
- 3.580 11 44+0 1 
5.7481911+01 

ZS 
LnNS 

L TE 
LAP 

/I PAL T 

1. 8528662+05 
2.78 1 0787+0 1 RA 

1. 6574 9 07+05 IG 
2,7822370 +01 LO N 

8 .424192 7+')2 ZMP 
- 1.011 6 6 ~7+01 RAMP 

8.424 18 55+02 ZME 

l. ~ 4 86 1 95+05 ZM 
2. 7 ~ 682 6 9+ 0 1 RAM 

-5. 05548 93 +07 ZS UN 

SELE,uCE NTRIC OSCULATING ELEME NTS 
SMAS 9 . .. H477·87+ 02 recs 2 . 26(; 7 0~9- 03 INCS 
V~tS -2 .21654 25+03 RN~PS - l. 494595j+ Ql APMPS 
TAS l .3816569+02 EAS 1. 3807 8 10+ 02 MAS 

si: L ENOCFNTRIC u r~ (T VEC TORS 
WX - l.7 (1~23b3- l)l rfY 
()X 3.07qV•7 t -')l QY 

5 . 35 15 677-01 
~.2 7 4 185 0- 0 1 

****** CSM I '-10CN PfF. / PHAH l q l - 3 1 
"1fAl>J-UF-EPOCH \ '7 71 

wz 
<Jl 

.l\625f)l)00000(lOO+C03 HkS. FfH) f" L/lUNCH 

Rl=-STf',R T COOR Utf,,j /\ TE S ( Ef\ ANO EF.; / HR I 

P.0 149456+01 DXL 
2 .5 2J963 l+ Ol VL 

-7.19 0 7411+01 
l. 27t4705+02 

- 5.90 06495+00 
- 1.7 304461 +0 2 

6. 2 004074+0 l 

DXS 
VR S 
LNE 

DR 

494 

2. 10 8 73 24+03 DYL 
5.3358242+03 PTHL 

4.1692029+03 DYS 
503514902+03 PTR 
6.3344168+00 DSMP 
8.081 1315+00 VT 

-3 .8919169+03 OZL 
8.6773767-02 AZL 

3.1122125+03 ozs 
8.6520744-02 AZR 
6.81•2896- 01 RSMP 
5.3514841+03 SEASV 

9.8573052+04 
8.2692lbt>+O l 

ox - 1 .1500043•03 OY -3.3623984+03 oz 
V 4.5884821+03 PTH -7.5074723+0 1 AZ 

q. 857304q+Q4 
6.2534484+0 1 

DXG 7 . 1 20 139 2+04 OYG -4.0934246+04 DZG 
VE 8,2 180758+04 PTE -3 .0926569+00 AZE 

-1. 7 5%56 1+02 DXMP 
1. 2 1 08 046+02 VMP 

- 1 .75 50 389+02 OXME 

9 .8 4Q2 902+04 OXM 
8.2950401+01 LOM 

-2. 1 92 1776+07 RAS 

l. 4565023+02 RANS 
-2.7327632+02 INMPS 

1. 37 99 133+02 SLRS 

4.5784791+03 DYMP 
5.3358242+03 PTMP 
4.4316024+03 DYME 

-3.2587367+03 OYM 
6.2792 71 9 +01 VM 

-4.1319624+01 LOS 

- 1.6 152285 +02 APF S 
1.655 8804+02 APOS 
9.9747269+02 PERS 

-8.2560846-0 1 PX -9 .3445077-01 PY 
4. 6 9b32 54-0 I SXO Q.O 0 00000 S YO 

2.5730570+03 DZMP 
8.6774015-02 AZMP 

- 7.2604416+02 DZME 

5 .295185 5+02 DZM 
3.30 23690+03 ARGM 
2.9852269+02 OES 

3.3661931+01 RPS 
9.9973895+02 TFPS 
l .970 1224+00 MTAS 

1.70 252 15-0 1 Pl 
0.0000000 szo 

-2. 97%715+03 
- l .2407779+;2 

- 1.2531 278+03 
- l.0357184+02 

5. 2487746+01 
2.0920594+01 

- 2.9027462+D3 
1.4289447t 0' 

-2.9027513+03 
-9 . 0657907+01 

-9.4229907•02 
- 1 . 0031037+0< 
-9.42299 10+02 

7.&72'";>377+01 
8.970Gl9 6 +Jl 

- 1. 597660'1+01 

9.95216 79+0 2 
1.152413 6+ 0 2 
3 . 600UUOO+CJ2 

3. 127;530-0 1 
o. 0000000 

F EB . 197 lt l t: HRS., 34 MIN S., 6 0. 000 SECS. G.M.T. USNM USFT I StC 

4 UAYS, 20 HRS . , 14 MINS., 59.q9c;. SEC S . G.E.T. PAGR • 239l 794793059bl+J02 

RXYl 
QOXY l 

.2h5354B~2~C&3758B+Dor 

- .3 3394&062~45712 77+~ 00 

-.637869 67 50554001 7-001 -.98817696050101201- 001 
-. 74~254578 73885068+000 -.4 l 2652 7154 S l 6 7818+000 

S~ U:NOCENTR I C 
XL 9 .1 38~444+02 YL 
c: L q . <;:c& l 264+!)2 l>EC L 

5 t L t:;NUGRA PH I C 
XS l .27B740A•02 

.\LTS b. lll q')Q l +r)l 
LT S -2,0354930-0 1 
LI N lo f.-5 7 8~32+:12 

TRA LT f.. 1 9 77"'!'77 +0 1 

CEQCEN TR I C 

YS 
LA T5 

LN S 
LAi'< 

~PA L T 

2.329 1 759+')4 y 
2 .1047 604+05 Ot:C 

GEOGP APH I C 
XG 9.6 18 2160+04 VG 
ALT 2.070346 2 +05 LAT 

fARTH-p.l(l)N PLANE 
XMP 2 .5482CH:-~ + 02 YMP 
RMP 9 0 99 6126 2 +1') 2 OEfi.',D 
:( .I.i f -2 . l047 "3R2 +0 5 YM F 

PLAN E TAP Y C0{1RO I NATES 
XM 2 . 23 778 94+')4 YM 
R~ 2 .1072 '!65+~5 Of:: M 

XSU"'J 5 . 7515136• 1) 7 YSU~ 

- 2. 1 'Hi7807 .. 02 ZL 
- 1. 99045;)2-t(il R1\l 

g . 6727C7~+ 0? LS 
-l.25~B-7 0 fi+ '1 1 1 01-JS 

5 0 84Q04.R7+".l l LTE: 
-3.59 33740+')1 Ll.P 

5. 710A353+ 0 1 APA L T 

l. ~472020+0 5 

2. 7800141 .. 1) 1 C,\ 

l.5<:;414~1'.'+r· ; LG 
2.7~C2732+·) 1 LON 

9.34n2·'.):'.'1 +t)2 11-'f' 
- l .44 11 3 13+ 0 1 ~A"'l-

9.340 l g75+02 l~~ 

l.94 c.39~1 + r1 ~ /t-

2.7~685~~ • 0 1 PAM 
-~.05452Sf:,+f7 /SUN 

SE LF NnCENTR I C OSC ULATI NG ELE" ENT S 
S/-~.\S c; . a7245C6 +1J2 l:CCS 7. . 4'1~4733-(1 1 J:\CS 

VHS -2.?178..,~ 1+ 03 J<r,,MPS -l.'i :'.> 7 2 1 .. 7+'11 flPl~PS 

TAS - l. 7J335~ 1• 02 EAS - l .7')3 1 24 1+ 02 ~/\S 

SE Lf~O CENTR lC U\ IT V':C TOKS 
wx - 1 .1~~24b2-0l ~ v 

'JX 2 0 (149 <J2 55- Jl QY 
5.35 130<;4-Dl 
8.4 10(1!)".'9-ri l 

cs" I 1-'00N ~ff . /PHAS~ 19 1- 32 

WI 
Ql 

- 3 . 4032 158•02 OXL 
- 1. 35 16514+01 VL 

-2.17 355~ 4+1') 2 

8 . 24t'9 l fl3+01 
-'3.~'1270B6+00 
-3. 7 '7.-'.! 05&3•08 

f-• • 1<1 11 99 5+01 

DXS 
VR S 
LNE 

OR 

- l . 9 411299+0 3 vYL 
5.3327794+03 PTHL 

5.24822P6+03 CYS 
5. 3484516+03 PTR 
6.3 304926 +00 DSMP 

-2. 161 3162+00 VT 

Q. 8 1636 76+('14 
6 . 28 13 3 8 0+01 

DX -5.2007740+03 DY 
V 6.86 29459+03 PTH 

9 . 8 l b3b 73+04 
5.~8C54 32+ Q l 

OXG 6.4 328226 +0 4 GYG 
Vf 7.797388P+04 PTE 

-2.4e7P472+02 OXMP 
7 .47jC?3 47+01 VMP 

-2.4~7q355+02 OXME 

s.~5 ~3 996 +04 ox~ 
B.3 10069 7+ 0 1 LOM 

-2.1917597+07 RAS 

l . 45t:~ 1 9 1+ 02 RA~S 

P . ')5 1~ 3 ~2+01 IN.MPS 
-1. 7 028 91 9+02 SLPS 

5.144470(1+03 0Y "1P 
5.33 27793+0 3 PTMP 
4.9 9 77614+03 CYME 

- 3. z5c; 6442•03 DYM 
5.9 18 2 748+01 VM 

-4.1309144+01 LOS 

-1.615 2 1 ~2 +0 2 AP~S 
l.6 5588 61+02 APGS 
9.9723923+02 PEPS 

-B,2>t24G9-Q l PX -9.6228883-01 Py 
5 , 00&<,39-0 1 sx o o.ooooocn SYD 

- 4.34• 38 3 1+03 DZL 
-2.3221495-02 AZL 

-8 .3 253289 +02 DZS 
-2.3153302-02 AZR 

6.8094813-01 RSMP 
5.348 4511+03 SEASV 

-3.e267 l 59+03 DZ 
-4.699 1988+0 1 AZ 

-4 . 4004 3 56+04 OZG 
-3.6902440+00 AZE 

- l.404 6 1 44+0~ OZMP 
-2.32 21462-02 AZMP 
-4.7034440 + 03 OlME 

5.2266718+02 OZM 
3. 30 20903+03 ARGM 
2.94772 9 1+02 OES 

2 .7 44~86C+0 1 ~PS 

9.99b46e 7+0 2 TFPS 
1 .9 7 8 42 95 +(1 0 MTA S 

7 ,9710132-02 PZ 
0.0000000 szo 

-2. 398bt:84+03 
- l .185t:ld j,+:)2 

-6.073b 8bb+02 
-9. b68b::dutU l 

5 .. 236!>57~•01 
6. 320ZOb6+01 

-2.325558)+03 
B.979lb'lb+ul 

-2. 32& 7 ii::<; £::+0 3 
- S .998780<t+:Jl 

4.767174 .:l+OO 
-f.C:.95£5b l+ Ul 
4. 76719b () +0 0 

7.307Gl 3v +Ol 
B.983-'0S7+0l 

- 1. 5973454+01 

<1 . 9 48<+3t .HJ2 
l. l 7lb5b!>+;)2 
3.t--00(.11.JCCJ+Ul 

2.600b9j<;- J j 
.) • cooooo~ 

·"1EAl'-l- (l f- EP OCH 197 1 1-!·P. 197 1, 1 6 HRS . , 49 1-! l NS., tc.roo SE CS. G.M.T. US~M USF T I StC 

. ll .,c;·) ")')('Q'll')Of"!'lC+/"1(' 3 HF<S. F ~ · Jt.t LAUN(f-, .. 1Jti YS, 2 0 HR S., 2Cl MINS., 5q.c;99 secs. G.E.T. RAGR . 2767P2 1467.lti7 C14+ 0 ,J2 

M:E S T A~T Cl"JURU I NATES ( Ek ANO Ef../Hk ) 

i(XV l 
ROX Yl 

.111 4b50 1c;~ 2 1 2 4 6~2 + ')r1·) 

-.j324 75~S E043 1 52l3+onn 

- • 2 12 'H:5 2 ~ 1 9 73604 6 l +OOO 

S~ L F "ll•lCF.NTf.. l( 
XL 3.8 3 q 7 R32+')2 VL 
M: L Q .<;~~1472+02 UE: l 

S 1-"'. L E NOGI< t.PH l C 
XS 7.8785 29 +1')2 YS 

ALT S 6 . 0 1 2 1 '1(1+01 li'l.Tc:; 
LT S -2.0323 67-ol LN' 
L J N l.f:.'i7~ 5~+n? LAil 

fk,\I T 6 . C:tP9 60 +01 Pf-AL T 

Gf:UC("'JH I C 
2. 227~984+1)4 

-. 3f!21Q!)43 l4l .R33941+000 

-7.3143~2l+ fJ.2 LL 
- 3.t.r(.65f2+0 1 PA L 

5 . b 7 3Q84~+ 02 ZS 
- I .352. C289+() ) L U"IS 

'i . R363 9t:3+01 LTF· 
-3.t.16623 1+ ') 1 LAP 

'> . 727b4t.7+f)} APll L T 

l.~42 -'3335+G'i 

-'>.5£:5 1 340+ 02 DX L 
-'1.2372t::~7+0 l Vl 

- 2 .3 3 .... l P.13 +0 2 
3.5 7 f0 7 fi7•0 1 

-5 . 884 7 3 70+00 
-2. 4t;22 74 4+0 1 

6 .1 9"-C": l b2+01 

Cf. 795f.035+04 

uxs 
VRS 
LNE 

DP 

ox 

-. 162 17 3 10,5677 3236+000 
-.672t8089913737785-00 1 

-4.838<13'54+03 DYL 
5.3384207+03 PTHL 

3. 1 89C277+ 0 3 DY S 
5.3540 771+0 3 PTR 
6.326%00+00 OSMP 

- 1.06046 35 +01 VT 

-B.09'94689+03 DY 

-2.2204848+03 DZL 
-1· 13 8 160 7-C l AZL 

-4.2820942+03 DZS 
-l.l3483P.4-0l AZR 

b.79Q677 5-C l RSMP 
5.3540666+03 SEASV 

- 1 .1046 6 '9 7• 03 DZ 

-3.9 100 9 5 0 +0 2 
-<;. 514 0 11 t,. + ::, l 

3 . 9981yc::45+ 02 
-P.. ~b2l !>lt;i.+U l 

5 .2243't :1 4+Ul 
b .39470'"1<+-tJl 

-3. 21593 :;, 1+)2 

(' 

( 

... 

( 

( 
"-



( 

( 
.. 
f , 

<' 

( 

u 

., 

~ 

2,1988589+05 DEC 

GEOGRAPHIC 
XG 1.0533012+05 YG 
ALT 2,0644446+05 LAT 

EARTH-~CON PLANE 
XMP 8,6507585+02 YMP 
RMP 9,9861472+02 DEMP 
XME -2,0988529+05 YME 

PLANETARY COORDINATES 
XM 2.1895006+04 YM 
RM 2,1075037+05 DEM 

XSUN 5,7526179+07 YSUN 

2. 7821005+01 RA 

1,5284720+05 ZG 
2,7823604+01 LON 

4,6746703+02 ZMP 
-1, 0046849+01 RAMP 

4.6746649+02 ZME 

1.8501679+05 ZM 
2.7868677+01 RAM 

-5,0535615+07 ZSUN 

SELENOCENTRIC OSCULATIN~ ELEMENTS 
SMAS 9,9735771+02 ECCS 2,3525580-03 INCS 

VHS -2,2160084+03 RNMPS -1.5200276+01 APMPS 
TAS -1.2250896+02 EAS -1.2239397+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l,7883q21-01 WY 
QX l.t254012- 0l QY 

5.3511579- 01 
8.4369880- 01 

•••••• CSM I MOON REF, /PHASE 101 - 33 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,116750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

495 
8,31J6694+01 8,28315e6+03 PTH -1.7614380+01 AZ 

9. 7956030+04 
5. 5428479+01 

DXG 5,9758644+04 DYG -4 ,4416754+04 DZG 
VE 7.4458358+04 PTE -1,9291309+00 AZE 

-1,7421170+02 DXMP 
2•8385763+01 VMP 

-1.7420984+02 DXME 

9,8514549+04 DXM 
8,3250968+01 LOM 

-2 , 1913416+07 RAS 

1,4565261+02 RANS 
7 • 8007481+01 INMPS 

- 1.2228016+02 SLPS 

- 8 . 2563189- 01 PX 
5.1161803- 01 sxo 

2 , 6348500+03 DYMP 
5.3384208+03 PTMP 
2,4883093+03 CVME 

-3.2605337+03 DYM 
5 . 5572753+01 VM 

-4.1298666+01 LOS 

-1,6152013+02 APFS 
1,6558821+02 APOS 
9 . 9735213+02 PERS 

- 9 , 7035950-01 PY 
o,0000000 SYD 

- 4,5447494+03 DZMP 
- 1,1381587- 01 AZMP 
-7 , 8433080+03 DZME 

5.1581515+02 DlM 
3,3018121+03 ARGM 
2.9102312+02 DES 

2,4934834+01 RPS 
9,9970404+02 TFPS 
1.9787647+00 MTAS 

4,2701457- 02 PZ 
0.0000000 szo 

8, 302<12 !>+01 

-3.2157657+02 
- 8.926141<•01 

9,4950lb7+02 
- 7,9613908+01 

9, 4950269+02 

6. 9415648•01 
8.9q6;~7.:H01 

-l.5970£9b+Ol 

9. 950l 13b+.Jt. 
l-1717t.lt.•~2 
3,600UQOL+J2 

2 . 378b3 3o-Ol 
0,00000JU 

FfB, 1971, 17 HRS,, - 4 MINS,, 60.000 SECS, G,M,T, USNM USFT I StC 

4 DAYS, 20 HRS., 44 MINS., 59.999 SECS. G.E.T . PAGR ,3143848l4lb7t>Ot>+)02 

RXYZ 
RDXYZ 

-.10875879257465192+000 
-.83585278749811629+000 

- . 23521596691916457+000 
.21402264553833510+000 

- .12889060918479462•000 
.31978070324187264+000 

S EL ENOC ENTR IC 
XL -3,7455805+02 YL 
PL 9,9676630+02 DE:L 

S EL ENO GRAPHIC 
XS 9 . 7549363+02 

ALTS 5.8272781+01 
LTS -2,0292264-01 
LIN 1.6578800+02 

TRALT 5,9031448+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

2.1037428+04 y 
2,0981533+05 DEC 

GEOGRAPHIC 
XG 1.1406779+05 YG 
ALT 2,0637392+05 LAT 

EARTH-MCON PLANE 
XMP 9,5691928+02 YMP 
RMP 9•9676630+02 DEMP 
XME - 2.0981514+05 YME 

PLANETARY COORDINATES 
XM 2,141198~+04 YM 
RM 2,1077206+05 DEM 

XSUN 5, 7536421+07 YSUN 

-8.1006815+02 ZL 
-2,6444502+01 RAL 

-1. 7234184+02 
-6.3'161169+00 

5,8237440+01 
- 3.6201336+01 
5. 7210083+01 

1.8428261+05 
2. 7869668+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

z 
RA 

1, 4625728+05 ZG 
2,7872272+01 LON 

-2,7898314+02 ZMP 
2,3683666-01 RAMP 

- 2,7898344+02 ZME 

l.B50q268+05 ZM 
2, 7868639+01 RAM 

-5,0525972+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9749240+02 ECCS 2.5538444-03 INCS 

VHS -2.2127461+03 RNMPS -1,5332050+01 APMPS 
TAS -7,3581386+01 EAS -7,3439682+01 MAS 

- 4 , 4389069+02 DXL -4.5585656+03 DYL 
5,3486843+03 PTHL -1 . 1481480+02 Vl 

- 1.1069556+02 
- 1.0019136+01 
-5. 8 767352+00 
- 3.7980578+08 

6,2304955+01 

9, 8080670+04 
8.3487391+01 

DXS 
VRS 
LNE 

DR 

-7.9440809+02 DYS 
5. 3643127+03 PTR 
6 , 3225591+00 DSMP 

-1 · 3093102+01 VT 

DX - 8.1199705+03 DY 
V 8,5270674+03 PTH 

1 , 2440505+03 DZL 
- 1,4025498-01 AZL 

-5.1739556+03 DZS 
- 1,3984648- 01 AZR 

6,7898665 - 01 RSMP 
5.3642968+03 SEASV 

1.7530130+03 
1.0987270+01 

DZ 
AZ 

1. e5B790b+03 
-6. 7237093+01 

1.1725833•03 
- 7 , 730907 HJ! 
5,212u1o+Jl 
2.1626238+~1 

1.9245528+03 
8.0943165+01 

0,8080671+04 
5 . 2048909+01 

DXG 
VE 

5,8789664+04 DYG -4,4809940+04 DZG l,9245505+0l 
7 , 3944976+04 PTE 1·2594089+00 AZE - 8,897873l+Jl 

4,1202011+00 DXMP 
- 1,6253675+01 VMP 
-4.1219106+00 DXMF 

9,8524561+04 DXM 
8,3401210+01 LOM 

-2,\909236+07 RAS 

1 , 4565236+02 RANS 
7.4532951+01 INMPS 

- 7, 3299427+01 SLRS 

- 1. 46779 2 5+03 DYMP 
5, 3486844+03 PTMP 

-1 . 6141651+03 DYME 

- 3,2614050+03 DYM 
5.1962729+01 VM 

-4.1288188+01 LOS 

- 1.6151881+02 APfS 
1.6558744+02 APOS 
9,9748583+02 PERS 

- 4,9681282+03 DZMP 
-1,4025461-01 AZMP 
-8,2664164+03 DZME 

5.0896254+02 DZM 
3•3015345+03 ARGM 
2.8727333+02 DES 

2.1460227+01 RPS 
1.0000398+03 TFPS 
1.9791656+00 MTAS 

1·3310071+03 
-7 . 55893!>U+)l 

1 . 3310571+03 

6,5761977+01 
9. 009tHiZ!>+Jl 

- 1. 596714"•01 

9.9494490+02 
1.1715298+02 
3 . bOOOOOJ+ \.1 2 

SELENOCENTRIC UNIT VECTORS 
WX -1,7885167-01 WY 
QX 1,0341275-01 QY 

5, 3511495-01 
8.4473614-01 

WZ - R,2562952 - 01 PX 
Ql 5.2509677-01 SXO 

- 9,7842621-01 PY 
0.0000000 SYD 

-8,5338le6-03 PZ 
0.0000000 szo 

2.064LQlb- ii l 
o . oooooou 

•••••• (SM I MOON REF. /PHASE 191- 34 
MEAN-OF - EPOCH 1971 

, 117000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

fEB. 1971, 17 HRS,, 19 MINS,. 60,000 SECS, G,M , T, USNM USFT I StC 

4 DAYS, 20 HRS •• 59 MINS •• 59,999 SECS. G.E.r. RAGR , 35198748159b416+)02 

RXYZ 
RDXYZ 

-.26372675611475173+000 
-.33742613389446482+000 

-.11663114877441137+000 
• 68441901950688 87 5+00 0 

- ,IP460055973018794-COl 
,51669934480846792+000 

SELENOCENTRIC 
XL -9,0825742+02 YL 
RL 9.9514423+02 OECL 

SELENOGRAPHIC 
XS 5, 7569989+02 

ALTS 5.6650715+01 
LTS -2,0260901-01 
LIN l,6578729+02 

TR ALT 5,7409370+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 2,0020585+04 y 
R 2, 1032282+05 DEC 

GEOGRAPHIC 
XG 1,2286170+05 YG 
ALT 2,0688141+05 LAT 

EARTH-MOON PLANE 
XMP 4,7273387+02 YMP 
RMP 9,9514424+02 OEMP 
XME -2,1032100+05 YME 

PLANETARY COORDINATES 

-4,01H993+02 ZL 
-3.6628593+00 RAL 

-8,0791706+02 
4.5204795+00 
5 . 8110918+01 

- 3.6338122+01 
5.6984108•01 

ZS 
LONS 

L TE 
LAP 

APAL T 

1.8476589+05 z 
2,7916688+01 RA 

1, 3944U7+05 ZG 
2, 7919288+01 LO~ 

-8,5 701621+02 ZMP 
1,0414084+01 RAMP 

- 8,5701683+02 ZME 

- 6.3575205+01 DXL 
- 1. 5614295+QZ VL 

7.8432713+01 
- 5 . 4527353+01 
-5 . 8687028+00 
- 3,7980581+08 

6,2036644+01 

DXS 
VRS 
LNE 

DP 

- 1.9613586+03 OYL 
5·3567285+03 PTHL 

-4.3167145+03 DYS 
5 , 3723315+03 PTR 
6 . 3185495+00 DSMP 

- 7.5350599+00 VT 

3,9783258+03 DZL 
-f,0595037- 02 AZL 

-2 , 9458285+03 DZS 
- 8 •O 361250- 02 AZR 

6,7800613- 01 RSMP 
5,3723262+03 SEASV 

9. 84 70455+04 
8.3815756+01 

DX - 5.22361~8+03 DY 4.4804352+03 OZ 
V 7,5337869+03 PTH 4 .0312316+01 AZ 

9.8470453+04 
4 , 8617008+01 

DXG 6,0097947+04 DYG -4,77650~3+04 DZG 
VE 7.6828780+04 PTE 3.6373120+00 AZE 

1.7988321+02 OXMP 
-6,1118680+01 VMP 

1 , 7988445+02 OXME 

- 4 , 7038737+03 DYMP 
5,3567285+03 PTMP 

- 4 . 850C779+03 DYME 

- 2.3938091+03 DZMP 
- 8.0594836- 02 AZMP 
- 5,6918274+03 DZME 

3. 003<t2 0 6+1)3 
-5.5623770•01 

1.2449970+03 
- 7.&5~l J. 7'1+0l 

5 . 1999£ 2 3+Jl 
- 2.2581105+01 

3.0655299+03 
8, 112Ul35+01 

3.0655501+03 
- 8 . 93374-blHOl 

9 . 1530908+) 2 
- 1. 9960022+J1 

9.15309U b+J 2 



XM .. , 
XS UN 

2 .0q28 A42+ 0 4 YM 
2 .1r,7q373+Q5 OEM 
5. 7 546tibl+l')7 YSUN 

1.851 6756 +05 LM 
2.7Rh8436+01 PAM 

-5.Q 5 l b37R•07 LSUN 

SE LE NOCENT~IC OSCULAT IN G ELEMENT S 
SMAS 9,9724S26•12 ECC S 7,5332459-0J I NCS 

VHS -2 .2 1086 20• 03 RNMPS - 1. 5465605+01 IPMPS 
TA5 -3.3b l0756+01 EAS -3.3729693+ 0 ! eos 

SEL[NOCENTR!C U~ !T VEC TORS 
WX - l , 7886 1A3-0 1 WY 
<)X 2 ,025 h9l9-0 l QV 

5.?1 5 1 20"-3-0l 
8.4 1 2063A-0 1 

**•*** CS/.\ I >.10CN REF. /P HASE l <ll- 35 
MEAN-OF-EPOCH 197 1 

wz 
WZ 

• 11725POC~OOOOOO+OP3 HP S . FRUM LAUNCh 

i-l~S Tl\ il T COORll l "Jl\TES ( f l{ AND EFl/HQ ) 

q.H534030+04 ox~ 

R.35 5142 4+01 LOM 
-2 . 1 9 0 5054+07 RA S 

l .4565 178+02 RANS 
A.03 792 76+01 !NMPS 

-3.3 649098+01 SLR S 

-8,2562376-0 1 PX 
5.0 133607-0 1 sxo 

?i9G 

- 3.2622582+03 QYM 
4,8 3526 75 +01 VM 

-4, 1277710+01 LOS 

-1,6151801+0 2 APFS 
1,6558671+02 APOS 
9.9 723682+0 2 PERS 

-9.62795 13- 01 PV 
0,0000000 SVO 

5, 021094 2+02 OZM 
3 .3012573+03 ARGM 
2,8352354+02 DES 

2 .7308965+0 1 RPS 
9.997 71 52+ 02 TFPS 
1.9784301+00 MTAS 

7 . 7575386-02 PZ 
0. 0 000000 szo 

6.2109161•01 
9 .023105~+01 

- 1.596 39&9+01 

9. 94 71 6S.'-J+J~ 
l. l 71849l+02 
3.600000 0• 02 

2.5885019-01 
o.coooouo 

F EB. 1Q7lt 17 HRS., 34 MIN S ., 6(' .000 SECS. G.M.T. ·uSNM USFT I Ste 

4 L'AYS, 2 1 HR S. , 14 MINS., 5Q.999 SE CS. G.E.T • RAGR .389590 14 9U29l31+ ) )2 

RX Yl 
!<: DX YZ 

-.26005 74b0998 3 1635+00 C 
• 36536285603 l 4459q+fVi0 

. 7203646328447537 1- 00 1 
• 744 25 642401 002 193+000 

. 103022 11 092228599+000 
• 40316251900327640+000 

Sf L El\iOCE!\JTR IC 
XL - tl . 95'>206 1+::)2 Yl 
f.:. L q.94 771 46+02 Ot:: L 

S fLENCGRAPH I C 
XS -l.719 tihD?. +02 YS 

ALT S ~ .62769 ?3 ... 'll LATS 
LT S - 2 . 0 729 599-1 1 LNS 
LI N l .6~ 7 8'J72t- · )l LAN 

Tf"l. AL T 5 .703 5~i9QHJ 1 RP ALT 

,;EOCfN T R I ( 
l . 9549,,C) /"'; +)4 
2. l l l l 44CJ+05 

GEUGRA PH I (. 
XG l. 31A1 1 1 5+J) 
ALT 1.07h 710Q+05 

F;ART H- l'JCCN PLA"l f. 

v 
0EC 

VG 
LA T 

X'·1P - 7 . 9t.G8 )37+02 VM P 
R~P ? .n477 n46 +02 OE~~ 
xn. - 2 .11 11 235+95 Y"'lE 

P t .l.NfT~l<Y CCll RIJt"IAT ES 
Xi-1 2 .11 .. 45"i70+)4 Y,._,, 
Ql.1 2 .1 0'H~37 +'15 DEM 

X<;UN ?. 755 ~d99 + 0 7 VSLIN 

2.4 80 AB7 9 +02 ZL 
2.0A~5614+01 RAl 

-9 . 547037~+02 lS 
l. 27~5?9~ + 0 1 L UNS 
5 .7 q8439 .':>+'H LT E 

-3.646 1•'.'4$H}l LAP 
5.6~A7091HH APl\LT 

l. &548<152 + C~ 

2 . 7 93<tO<; l+O l 

l. 3 1 Q4359+')5 
2 . 7Q366P2 +0 1 

RA 

l(, 

L O~ 

- ~ .1 600 46~ + 02 ZMP 
1. 4 .. (0646+01 ~ AMI'.-' 

-<: .1 '>604~8+ 02 lr-'·F 

1. 8524 1 4 3+0~ lf-1 
2.7~6 R0 71+ 0 1 PA~ 

-5.05 0~6~~ + 07 lSU~ 

)'.: L F~OCENTk i ( OSC ULATIN G f LE,..,fNTS 
S'-1AS Q.Q7'.:\ ('"43 +J2 fC. CS 2 .5!j54515-C 3 I NC~ 

VHS - 2 .21 0 1 ?.'ill +•B P~t-'PS - 1. 55t4J29+ (' 1 APM P S 
lAS l.tl 50<J74+~ l EAS l. ll 3 111 2 +r'1 r-J fl.S 

Sf L FN~CENT~ IC UNIT V~CT O ~ S 
•,.; X -l.7 ~ 87 0.58-0 1 WV 
(JX 2 ol 4<J9">96-0l QV 

5.3506636-01 
B.41)16640- 0 1 

•~** * * CSfl I ~00"' RfF. /PHASf- l Cl- J~ 

"1EA,.,,- Gl--E.F CJC H 1971 

Wl 
r..:,. l 

. Il 751'J0"0'1J0000+0Q3 HR S . FP CtM L AU .~U· 

P F. STfl. RT cor i~OINATE S t f R AN D E- k/t-1:1 I 

J.54e0 1 30+02 OXL 
!. 645 1715+02 VL 

2 .2 03 1027+07 
- 1 .002 100 1+0 2 
-5 . 86:)6406+00 
l.41 ~8 2 26 +02 

6 . 2 1 44005+0 l 

DX S 
VR S 
LNE 

OR 

2.1237465+03 OYL 
5.3588840+03 PT~L 

-5.2358803+03 DYS 
5 . 37 44805+03 PTR 
6.3 145 114+00 OSMP 
2.6748162+00 VT 

9. '3 f<'l77t: l +04 
8 . 3<1b3435 +0 l 

DX -1.13 93 470+0 3 DY 
V 5.505744A+03 PTH 

c, . Rec;7 7 r;:0 +04 
4. 5 02442 0+0 l 

OXG 6.060t8C:3+04 DYG 
VE 8, 117 3349+04 PTE 

2 . 47£.o0023+02 OXMP 
-l. ()7C.5235 + 02 VMP 

2 .474 0 0e6+02 OX~E 

c..~;42959 +0~ OXM 
i.. . )7·" 1 6 1 '1+0 1 LOM 

-2. 1soce 1 2+0 1 RAS 

l .45f55 1 5 +0?. RANS 
q . 11 3?-893+0 1 INM PS 
1.11025 1 4•0 1 S LR S 

-5 . 102 7305+03 DVMP 
5. 358A840+0 3 PTMP 

-5.248 766 5+0 3 CYME 

-3 .26 3C 9 34-t03 OVM 
4.474 2594 +01 VM 

-4.1267233 +01 LOS 

- 1,6 15 154 2+0 2 APFS 
1. 6558755 +0 2 APOS 
9.G 7 293"12+ 0 2 PERS 

-t:.2;65690-0 1 PX - 9.60094~7-0l PY 
4,9789223-0 1 sxo o.oooooco s vo 

4.32b l 429+03 DZL 
2.8 5984 10-02 All 

1 .071410 3+03 DZ S 
2.85 15445-02 AZP 
6,7 702506-0 ! RSMP 
5,3 744 79 7 +03 SEASV 

4.82 13987+ 03 DZ 
7. 2671902+01 AZ 

-5 .3 945 7 Qb +04 DZG 
3. 71 24200 +00 AZE 

1 .6 36154 2+03 OZMP 
2.8 5983 11- 02 AZMP 

- J.66 15947+0 3 DZME 

4,95 2557 5+02 OZM 
3 .300 980 7 +03 ARGM 
2. 7 97 73 75 +02 DES 

2.8052 4 29+0 1 RPS 
9.99& 78 H8+02 TFP S 
t. 9 7R594 3 +0C MTAS 

8.8455450-02 Pl 
0 .0000000 szo 

2.3434b48+0J 
- 6.2 10 l 96 lJ• (,! 

5.680<t7b~+02 

-e.378'+290+01 
5. 1A7715b+OI 

-6.498ll.20+Jl 

2.4 01~ 21"03 
9.?382 U~O+Ol 

2.40lbl.3d+03 
-9.004 74 ~b+ Ol. 

-5.2 7 2U9&J+O l 
-9 . 05893& 7+01 
-5.2 721 00 't+ J l 

'5.845 7 lb'i+O l 
q.o36't<t~~+."l l 

- l. 59bU8:; 1+ ..i l 

o .<;47£l t1 7+J2: 
l. l 7l t>89H+02 
3.600{J lJ{J(l+0 2 

2.653lot..9-'J1 
O. OOOOOJO 

F f:B. l<Hl, 17 HRS., 4 <; MIN S ., to.coo SECS. G.M.T. USNM USFT I Sec 

4 lJ AY S , 2 1 HR S. , 29 MIN S ., 59.999 SE CS . G.E.T. R AGP • 42 71 G28 1 6<tb 00ctj+) l.1 2 

RX V l 
~DX V l 

- • q c; AQ4 3 l o 6 ~ 5833130-n ::n 

• ~ 4 7 9 1 SOP 1 <1332 7 70 l+ ')(' '" · 
• 217 3 7 00 609713053 7+000 . 162470 7639689 740 5+000 

• 4717403 1434142965-00 l • 35'.>!' l cic.0 04 3b \ 85 76+tJOO 

SH [\IGC =t.J T I:( I C 
XL -3.t.]7 1 ,..·4 1+ :)2 Yl 
P. L <; .<? 5 ~ 2'>97 + 02 l'C:C I 

<:. t l f1'H)GQAPH I( 
XS ->) .l ~S4t15£. +02 Y ~ 

:HTS :: .1 333 1.4 5 + ')1 l•\ TS 
LTS -2 . n l 082b8-1 1 Lt~S 

l l "J l. 65 7 1JC94 +') 2 LA '~ 

TR/I. LT r; .a (\q2l l 7+-.)l 1.> PAL T 

GEUf.:~t JTF< I ( 
l. 9h l Y"C:. 7+ 0 4 
2 .117244!1 +1)5 

Gf{'(;QM-'H l C 
l(I; l.4C'1 3 "76 +1'J 
l'.L r 2 . ·j f12J\) ·'J7H.)') 

f: /lPTt-<- ~ Cfl" : PLAN E 

111:(. 

VG 
LAT 

Xl-1 P -'i. ~ 700 5 ".'17+)2 YMP 
f< l<IP 1, , 9582"'>CP +0 2 n = M~ 

X"1 f. -2 .1172 •t'.l r+ ')') Y!-lf 

f'llo'if~ET~QV (O(JRO I Pll/.T!::S 
X'·1 l. qQ62 17 f> +')4 VM 
t. "1 2 . lC 83 '"i9C: + ')'":- DEM 

xsur-. 5 .7 r;6 7l 35t-) 7 Y SUN 

7.41t2 6 71+ 0,' 7L 
3 .41 Ar. 14l ·H) j Q;'I L 

-'l.2~35" &S +02 LS 
l. 3322. 4 22 • J l LONS 
i:..7 t1!:787 3+ 0 1 LH. 

-3.~"it2<1-32+f) l LA P 
5.7 1 4 1 732+01 APA LT 

1. BoN-..?C:I') + 0 ::, 
2 . 1c; }} ll:l., ~+ 1) l ': (. 

l. 233 f (J<;7+ 0'- LG 
C.7c; i. t.4?9 +0 1 L flh 

- 4 . 2 ll f: 4t:0+" 2 £MP 
c: . ~PF3296 + ~n ~A~ P 

- .. . 2 1 lt44Q +C2 7Mf 

1. 853 1 42~+1)~ £to-1 
2 .7$Jf:7'543+ C l PAM 

_i:. "407035+0 7 l Sll/\ 

'Si:. L~l\Q(F/'loH I C Ql)( ULA. TI NG t-. Lf,..·fNTS 
s•J t,;:, i:.., ,c747 1.1i::i.+02 recs 2 . ~0!' 7 'lll - f'J 1r.:cs 

VhS -l . '2 1131 04 +'> 1 t<h"tPS -l .S"'>f.24s:\4 + 0 l fl. P MPS 
Tt.s 5 • . ') 77 2~flO +')l f AS ~.')tJ ~i:-543+0 1 Mfl.S 

<;r Lr~oCEN Tf.IC U".l lT VE(l fH<S 
WX - l.?B q9;>4Fl-Ol \.IY 
·JX ; .1527400-')l QV 

5 . 34C.6('0'l-f)l 
8 • .£~ 1 H2~'-t- Ci l 

Wl 
C. l 

s .c, <;539 1:7+,) 2 OX L 
l.l<t,..,f l 37+c12 VL 

2 . 2c; 1.eao1 +02 
- 1. 47.1 11 ('6 + '.12 
-5.6'3 ?54 83+('() 
- 1. 7 11311 2+(1 l 

0 . 23.~90C- 6+0 1 

C. 0 Q } l(H~Pb+Q4 

t1 . 3 <'.,B ('C.7 6 +f'l l 

9 • .:Y J l01l:F2+04 
4 . l 2f: l 6~4+0 1 

ox s 
VP S 
LN E 

o• 

ox 
v 

OXG 
VE 

l. ~~h 72P.2+02 DXMP 
-l.54f0086+02 VMP 

l.1-.. ~;,P4A6 + r.2 OXME 

c. . tt~"i l34 8 +04 OXM 
H.1 Ei;l 7 6 7+ 0 1 LOI' 

-2. 1 ~96688+0 7 RAS 

l .4~.'.:"5q4Q+ 02 RAN S 
&.7 23!'67b+O l I NMPS 
5 . C.~4 1 0ftl+O l S LR S 

- ~ .Z~fOP.78-0 1 P)( 

't • 6t,C)3Q 4 7 -Q } SXO 

4.9287') 3 4+0 3 DYL 
5.3536764+03 PTHL 

-2 . 9 880 322 +0 3 ovs 
5. 36 92 b<f3 +0 3 PTR 
e. 3 1 04449+00 OSMP 
l .0 7AA579+0 1 VT 

l .bf-47929+03 DY 
3.071989 9+-03 PT H 

5 .763 1 002+ 04 OVG 
8.4328912+04 PTE 

-2.4 1 628~7+0 3 OVMP 
5.353f:7 6 5+C3 PTMP 

-2.562 157 2+0 3 DVe.E 

- 3 .263Q l C'3- +Q 3 OVM 
4.11 32 4~5+01 VM 

- 4.1256756+01 LO S 

- 1.615 0028+02 APFS 
l .t558326 +0 2 APOS 
9. 9 74 6 7 96 +0 2 PE PS 

-9.3 1967 78-0 1 PY 
0.000 0000 svo 

2.0 7232el+ 03 OZ L 
l , 15•61 1' 0-0 l All 

4.43 8 23 !'2 +03 ozs 
1.1 5 12570-Gl AlP 
6 .76 0 44rl- 0 1 RSMP 
5.3oc. 27 !=!4 + 03 SE ASV 

2.5~1 72C.7+ 03 DZ 
5.63C. 70t- 3+01 AZ 

-~. 1 5~23f3+04 OlG 
l.73~6582+00 Alf 

? • 742(J/j7 2 +JL 
-6.652ti7 l ll•)l 

-4.505:>~ 1 1+ l 
-9.4<1743b l+ l 

5. l 75:>llJ+ l 
-6. 1 82<ttlt: 4+ l 

3.290147b+C·2 
- 1. 2 53dJ3 l t- \JL 

3 • 2&9'1£bV+0l 
-Q.066 b J4- ? +J l 

4.6739 171+ 03 DZMP -a .6 88t~4?+02 
l.l54610P-01 AZHP - l. 00Plo7'1+U.2 
1 .3 764 371+ 03 OZME -g.~88b?4- 3 + 0 ~ 

4.PR40 160+02 OZM 
3 . 30:J 70£.7+0~ ARGM 
2. 7 602396+02 DES 

3.4 1 339?6+('1 RP S 
1 .0000739+ 03 TF PS 
l .979 11 3 1+ 0C MTAS 

1. 7674432- 0 1 Pl 
o. coooooo szo 

'J.480bU3/+J l 
~ . (- 49J2_j4 + .J l 

- 1. 595 ./ o7:>+ Ul 

9 .04R7 !Hi l+J 2 
1 . 1 712.t::i?+J~ 
3. 6000.JOU+ Ot'.: 

3. l 65.1<Jbl-.J l 
C·. OVOvO:>O 

.. 

( 

" 

( 



••1t11••• C SM I MOON REF, /PHASE 191- 37 
MFAN-OF-EPOCH 1971 

• 117750000000000+003 HRS, FROM LAUNCH 

RESTART COORD I NATES I ER AND ER/HR ) 

~97 

FEB, 1"71 0 lB HRS,, 4 MINS,, 60.000 SECS. G,M,T, 

4 DAYS, 21 HRS,, 44 MINS., 59,999 secs. G.E.T • 

USNH USFT I S<C 

RAGR .464795483890856+002 

RXYZ 
ROXYZ 

. 12047611660743743+000 
o82D60l35B30 1656B5+000 

.23225304466144016+000 
-.24330266460023993+000 

.12433524937786228+000 
-,33567299161702156+000 

SELENOCENTRIC 
XL 4.1491174+02 YL 
RL 9, 9764294+0 2 DECL 

SELENOGRAPHIC 
XS -9,6663696+02 

ALTS 5.9149405+01 
LTS -2.0166921-01 
LIN 1.6576431+02 

TRALT 5.9908089+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 1.9693577+04 y 
R 2.1180055+05 DEC 

GEOGRAPHIC 
XG 1.4870776+05 VG 
ALT 2.0835914+05 LAT 

EARTH - ~OON PL AN E 
XMP -9,4171593+02 YMP 
RMP 9,9764294+02 DEMP 
XME -2.1180030+05 YME 

PLANETARY COORDINATES 
XM 1,9478665+04 YM 
RM 2.1085659+05 DEM 

XSUN 5, 7577369+07 YS UN 

7.9986404+02 ZL 
2.5417669+01 RAL 

2.2445600+02 
5. 7919620+00 
5. 77 31354+01 

-3. 66 73 639+0 l 
5,7472290+01 

zs 
LONS 

LTE 
LAP 

APAL T 

1.6616597+05 z 
2,7Bo3153+0l RA 

1.1370476+05 ZG 
2,7665732+0' LON 

3.2697369+02 ZMP 
-B.6772011-01 RAMP 

3, 2697363+02 ZMF 

l,B53B6 11+05 ZM 
2,7Bt6B52+01 RAM 

-5. 046 7366+07 Z SU~ 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9752877+02 FCCS 2.3273667-03 INC S 

VHS -2,2140243+03 RNMPS -1,5602455+01 APMPS 
TAS 9.2954142+01 EAS 9,2819143+01 MAS 

4.2620234+02 OXL 
6,2582973+01 VL 

1,0067920+02 
1.6692991•02 

-5.6444257+00 
-1. 2037063+02 

6.2115466+01 

oxs 
VRS 
LNE 

DR 

4. 7699135+03 DYL 
5,3440831+03 PTHL 

1.0509027+03 DYS 
5, 3597252+03 PTR 
6,3063499+00 OSMP 
1.2422641+01 VT 

-1 ,4142467+'03 DZL 
1.3318693-0l &ZL 

5.1179902+03 ozs 
I, 3279889-01 AZR 
6.7506375-01 RSHP 
5.3597107+03 SEASV 

9,8987397+04 
8.3901204+01 

OX 1,5052040+03 DY -9,3269967+02 DZ 
V 2,5972320+03 PTH -3.7095709+01 AZ 

9. 8987397+04 
3. 7421656+01 

DXG 5,0775628+04 OYG - 6.7622766+04 DZG 
VE 8.4584948+04 PTE -1,06 12207+00 AZE 

-J, 5456501+01 OXHP 
1,6074394+02 VMP 

-l.5456344+CI OXHE 

9,8559195+04 OXH 
8, 40~1893+01 LOH 

-2, 1892505+07 RAS 

1,4565710+02 RANS 
-2,6938640+02 lNMPS 

9,2665956+01 SLRS 

1. 7147762+03 DYMP 
5,3440832+03 PTMP 
1,5690795+03 OYME 

-3,2647095+03 OYM 
3.7522345+01 VM 

-4,1246279+01 LOS 

-1,6146550+02 APFS 
l,6557520+02 APOS 
9.9752331+02 PERS 

4.6639391+03 OZMP 
1.3318715-01 AZHP 
1.5667275+03 OZME 

4,6154705+02 OZM 
3.3004291+03 ARGM 
2,7227417+02 DES 

3,7510666+01 RPS 
9,9965036+02 TFPS 
1,9792739+00 MTAS 

-1, 95U6&0+03 
-1.1391261+02 

-1.1951111+33 
-1.02%590+02 

5.1633095+01 
-!.911Bl52+01 

-l.900012l+03 ' 
-1.2961904+02 

-1.9000.:76+03 
-9.0894961+01 

-1. 32687 1 b+03 
-l.0439b04+02 
-1. 3268716+03 

5.1155820•01 
9.0629968+01 

-1.5954518+01 

9,95207l 7+J2 
lo I 724041+02 
3.6000000+02 

SELENOCENTRIC UNIT VECTORS 
WX -1,7914102-01 WY 
QX 3,6941841-01 QY 

5. 34946 14-01 
8.1441564-01 

Wl -8,2567616-01 PX -9.1163249-01 PY 
oz 4.4750065-01 sxo 0 .0 000000 SYO 

2.2465426-01 Pl 
0.0000000 szo 

3. 4351423-0 l 
o. 0000000 

•••••• C SM I MOON REF. /PHASE 191- ~8 
MEAN-OF-EPOCH 1971 

.116000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR ) 

FEB. 1971 0 IB HRS,, 19 MINS., 60,000 SECS. G,M,T. 

4 DAYS, 21 HRS,, 59 MINS., 59,999 SECS. G.f.T, 

USNM USF T I StC 

RAGR , 50239Bl5132l068+J02 

RXYZ 
ROXYZ 

• 26666692394453 317 +000 
,3Q407105435565859+000 

.10632341015672534+000 
-.69532247766570550+000 

.!1640147028615737-001 
-.5 1649625491527833+000 

SELENOCENTRIC 
XL 9,2595962+02 YL 
RL 9,9911613+02 OECL 

SELENOGRAPH!C 
x s -5. 3705032+02 

ALTS 6,0b24610+01 
LTS -2.0135591-01 
LIN 1.6576233+02 

TRAL T b, 1363263+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 1.9920994+04 y 
R 2.11312b2+05 DEC 

GEOGRAPHIC 
XG 1.5559373+05 VG 
ALT 2.0767121+05 LAT 

EARTH-~CON PLANE 
XMP -4.3054662+02 YMP 
RMP 9.9911813+02 OEMP 
XME -2.1131070+05 YME 

PLANETARY COORDINATES 
XM l.8995035+04 'fM 
RM 2,1088015+~5 OEM 

XSUN 5,7587601+07 YSUN 

3,7305662+02 ZL 
2.3390434+00 PAL 

8, 3785034+02 
-5. 0780802•00 

5.7604633•01 
-3.6809071•01 

5 .7672424+0 1 

ZS 
LONS 

LTt 
LAP 

APA LT 

1.8582999+05 
2.78165?0+01 RA 

1.0353650+05 ZG 
2,7819102+01 LUN 

B,6163046+02 ZMP 
-l.0629597+0 1 ~AMP 

8,6163079+02 ZME 

1.6545693+05 ZM 
2,7666001+01 RAM 

-5.0477735+07 ZSUN 

SELENOCENTRIC OSC UL ATING ELFMENTS 
SMAS 9,9745573+02 ECCS 2,0536467-03 JNCS 

VHS -2.2165357+03 RNMPS -!.5937 117+01 APMPS 
TAS 1,4431701+02 EAS l,4424769+02 MAS 

SELENOCENTR!C UNIT VECTORS 
WX -1,7916978-01 WY 
QX 2.7245~13-0I QY 

5. 3496070-01 
8. 3339607-01 

wz 
Ql 

4,0776660+01 OXL 
2.1943942+01 VL 

-8 ,8435176+01 
1.2265930+02 

-5.6362732+00 
3.7980560+08 
6.1769279+01 

oxs 
VRS 
LNE 

OR 

1, 7674753+03 DYL 
5,3359901+03 PTHL 

4,4406257+03 DYS 
503516551+03 PTR 
6.3022267+00 OSMP 
6•4027419+00 VT 

-4,041'7044+03 DZL 
6·8749675- 02 AZL 

2.7249203+03 OlS 
6.6546922- 02 AZR 
6,7406256-0 1 RSMP 
5.3516512+03 SEASV 

-3.0022403+03 
-1.2427450+02 

-1.2230555+03 
-l.032:>77b+0£ 

5.1511101+01 
2. 486044b+ 0 l 

9.6607279+04 OX -1.4980152+03 DY -3,5670123+03 OZ -2,954733&+03 
B,3861251+01 V 4,6660672+03 PTH -7,3061562+0 1 AZ 1.2654434+02 

9,6607277+04 OXG 4,2175414+04 OYG -7,0069853+04 OZG -2,954 7546+03 
3.3641437+01 VE 9,1636916+04 PTE -3.2621733+00 AZE -9,0619574+01 

-J,07723~4+02 OXMP 
1. 1602367+02 VMP 

-1.6772265+02 DXME 

9,6566503+04 OXM 
B,4151991+01 LOM 

-2.IB8B320+07 RAS 

1.4565551+02 RANS 
-2,753~674+02 INMPS 

1,44 17914+02 SLRS 

4, 7965034+03 OYHP 
5,3359699+03 PTHP 
4,6529735+03 CYHE 

-3.2654905+03 DYH 
3,3912176+0 1 VH 

-4.1235603+01 LOS 

-!.6146320+02 APFS 
!.6557319+02 APOS 
9.9745150+02 PERS 

-d,2566049-01 PX -9.4534072-01 PY 
4.B0851B7-0I SXO 0.0000000 SYD 

2.1639655+03 OZHP 
6,6750039-02 AZMP 

-1,1329583+03 OZHE 

4,7469206+02 DZH 
3.3001542+03 ARGH 
2,6652436+02 DES 

3,1534935+0 1 RPS 
9,9950416+02 TFPS 
l,9790565+00 HTAS 

1.3679719-01 PZ 
0.0000000 szo 

-B, 7425450+02 
-9.9569161+01 
-B.742545l+02 

4. 750b4b0•0 l 
9,076l717+01 

-l.59513b!+OI 

9,9540730+02 
1.1720739+02 
3.6000000•02 

2.9500~67-0l 
0.0000000 
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501 
TABLE XX.- CSM LUNAR ORBIT PLANE CHANGE MANEUVER 

•••••• CSM I MOON HF, /PHASE 21-
MEAN-OF-EPOCH 1011 

,118161153298055+003 HRS, FROM LAUNCH 

FEB, 1971, IA HRS,, 29 MINS . , 40,152 SECS , G.M.T, USNM USFT I ScC 

4 DAYS, 22 HRS,, MINS., 40 , 152 SECS, G.E.T, RAGR o5266373268102lb+002 

BURN ELAPSED TIME .00000000 SECS, 

RESTART COORDINATES l ER ANO ER/HR I 

RXYl 
ROXYZ 

.28151149947559546+000 
- .15046393580458465+000 

- .1272840707l362125- 0D1 - .693339513603Bl973- DDI 
- . 77423742848792210+000 -.46897104003962224+DOO 

G04 THRUST ********** ••••••••••••••••••••• * ENGINE IGNITION * 
••••••••••••••••••••• 

THETA 
BARC 
VRX 
TGO 

l .6472708-02 BETA 
o.0000000 OELV 

-8.0H2256+02 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 9.6950689+02 Yl 
RL 9,9944073+02 OECL 

SELENOGRAPHIC 
XS . -6,2532938+01 

ALTS 6,0947186+01 
LT S -2,0 115371-01 
LIN 1,6578321+02 

TRALT 6.1705872+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAlT 

x 1.%52767+04 y 
R 2.1083213+05 DEC 

GEOGRAPHIC 
XG 1,5937516+05 VG 
ALT 2,0739070+05 LAT 

EARTH-MOON PLANE 
XMP 6.4273954+01 YMP 
RMP 9,9944073+02 DEMP 
XME -2,1082977+05 YME 

PLANETARY COORDINATES 
XM 1,8683260+04 YM 
RM 2. 1089404+05 DEM 

XSUN 5.7594194+07 YSUN 

9,1927783+01 PROP 
0.0000000 MASS 

-4.6830244+03 VRZ 
0,0000000 GMLP 

-4,3835788+01 ZL 
- 1.3822520+01 RA L 

9, 7942593+02 
-I ,089b77l+OI 
5. 7523286+01 

-3.f!B94936+0 l 
5. 7406975+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1. 8545820•05 l 
2,7800876+01 RA 

9,6853160+04 ZG 
2, 7803463+01 LON 

9,6714149+02 ZMP 
- l .4112875+0 1 RAMP 

9,6714060+02 ZME 

1 .8550204+05 ZM 
2,7865364+01 RAM 

- 5,0471514+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9729158+02 ECCS 2.1555621-03 !NC S 

VHS -2.2 174830+03 RNMPS -1 . 6018614+01 APMPS 
TAS 1,7869553+02 EAS 1,7869267+02 MAS 

SELENOCENTR!C UNIT VECTOR S 
WX -1.7916868-01 WY 
QX 1,8606223-01 QY 

BODY ATTITUDE ANO FORCES 
RRAT 0,0000000 PRAT 
XIX 1,3838206-01 ETX 
XIV -4,843 7922-01 ETY 
XIZ 806384442-01 ETZ 
ALS 8,0247314+01 BTS 
ALE! 8,9H0584+01 BTEI 

5.3494474- 01 wz 
8,4253061 - 01 QZ 

0.0000000 
- 1.5380724- 01 
-8. 7216444- 01 
-4.6440558- 01 
I. 446D869+02 
9,3450541+01 

YRAT 
ZTX 
Z TY 
z Tl 
ALE 

****** CSM I MOON REF. /PHASE 2 1-
MEAN-OF - EPOCH 1971 

• 118162264409135+003 HRS, FROM LAUN CH 

D, 0000000 TM 
3,5585D23+04 MSFL 

-2.4221650+03 vox 
- 2,9342589+00 GMLY 

-2,3878152+02 OXL 
-2,5888379+00 VL 

-1.8893439+02 
9,3653178+01 

-5 ,8 310022•0D 
-2.9629779+01 

6 , J 706413+01 

DXS 
VRS 
LNE 

DR 

2,1302000+04 VELG 
6o793531D+01 SP! 
6, 66 7989 5+0 I VOY 
1.2569B51+0DPLCHNG 

- 8, 7460246+02 DYL 
5,3338237+03 PTHL 

502807871+03 DYS 
5.3494932+03 PTR 
6 . 2995541+00 DSMP 
2,6234538- DI VT 

3 ,6069746+02 TACC 
3 .1356300+02 VEX 

- l,B261068+02 VDZ 
O.OOOODOD TDELV 

- 4.5D04137+03 OZL 
2.8177807 - 03 AZL 

1,7610B03+02 DZS 
2 , 8098518 - 03 AZR 
6.7345Dl4-0l RSMP 
5,3494932+D3 SEASV 

9,8332145+04 
8,3951Dl3+01 

OX -4,1405867+D3 DY -4.03014Dl+03 OZ 
V 6.3697225+D3 PTH -5.4433837+DI AZ 

9,8332139+04 
3.1287280+01 

OXG 3.7197832+04 OYG -6.9767657+04 DZG 
VE 7,91D9995+D4 PTE -3.755361B+OO AZE 

- 2, 43 69b60+D2 OXMP 
8,6197846+01 VMP 

- 2,4369524+D2 DXME 

9 , 8570925+D4 OXM 
8.4248717+01 LOH 

- 2.18 85623+07 RAS 

1 , 4565659+02 RANS 
- 2,8D53784+D2 INMPS 
·1·7868986+02 SLRS 

5. 3101533+D3 DYHP 
5,3338236+03 PTMP 
5.1647322+03 DYME 

-3.2659843+03 OYM 
3. 15 849B5+D l VM 

- 4,1229051+01 LOS 

- l,6148279+D2 APFS 
1.6557364+02 APOS 
9 . 972868B+02 PERS 

- 8 ,25t7107- 0I PX - 9.6606387-01 PY 
5,0549282-01 SXO O.DODDOOO SYD 

0,0000000 !GA 
9,7836278- 01 ALO 

- 6.8600122-02 BTO 
-·l .95 l9294- 0I GMO 

8.94I0584+0l ·BTE 

o.OOODOOO 
0.0000000 
4.2688682-D7 
D,OOOOODO 
9,3450541+01 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

- 4.2136D27+D2 DZMP 
2.8l7B622-03 AZMP 

-3,7181318+03 DZME 

4 • 7D27362+02 DZM 
3.2999772+03 ARGM 
2.66lD721+D2 DES 

2,63599D9+01 RPS 
9.9944129+02 TFPS 
l ,9785679+0D MTAS 

6,3057721-02 PZ 
O,ODDOOOO szo 

4.2688682-D7 
-1.3746546+02 

8. 5681728+01 
-4.2453D3 3+01 

8.7D8220B+OI 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

1.9260113+01 
l.D08d:>'Jl+04 
3 . 038L:>27+02 
O.OODOOOO 

-2. 72599(13+03 
-1.2175620+02 

- 8,36272lO+U2 
-9.91597b9+Jl 

5. 1432485+01 
5.2540DOl+OI 

- 2 . 6808354+03 
9 , 462437l+Jl 

- 2. 6807190+0> 
-9.021059<+0 1 

-2 . 7276794+02 
- 9.3D21953+0l 
-2 . 72767&9+02 

4 , 5154854+01 
9,D84ti25l+Ol 

- 1. 5949325+01 

9.9514185+J2 
1.1717907+02 
3. ODODDOO+J2 

2.504B8ll-Ol 
D. 0000000 

o. ODDooou 
- 8.5225027+01 

8 , 7461545+00 
-8.2354225+01 
- 3.6198905 - 04 

FEB. 1971, 18 HRS •• 29 MINS., 44,152 secs. G.M.T. 

4 DAYS, 22 HRS ., 9 MINS., 44.152 secs. G.E.T • 

USNM USFT SEC 

RAGR .52680444977lb67+0D2 

BURN ELAPSED TIME , 39999999+01 SECS. 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

.28134394132826480+000 
-.15113700775461005+000 

-. l 3592326969378481-DOI - .69848381 79D716 59D-OOI 

GD4 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
1.3381 194-02 BETA 
2.0174150-01 OELV 

-8.2 613148+02 VRY 
O.OODOODO FC 

SELENOCENTR!C 
XL 9.68929B3+02 YL 
RL 9,9944090+02 OECL 

SELENOGRAPHIC 
XS -5.9052779+01 

AL TS 6,0947366+01 
LT S -2,0115220-0 1 
LIN 1,6629766+02 

TR ALT 6,l 7D6039+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RP ALT 

x 1.9649944+04 y 
2,1082872+05 DEC 

GEOGRAPHIC 
XG 1,5939958+05 VG 
ALT 2,0738730+05 LAT 

EARTH-MOON PLANE 

-.780824996 721 50000+000 - .45698828568351417+000 

9.1103040+01 PROP 
7,7335596+01 MASS 

-4,682 16 32+03 VRl 
O,OOODDOO GM LP 

-4,6811070+01 ZL 
-l.3Q27135+0 1 RAL 

9. 79 54078+02 
-1.0927397+01 
5. 7522699+01 

- 3,41916ll+Ol 
5.58794D2+0l 

ZS 
LONS 

LH 
LAP 

A PAL T 

1.6545555+05 l 
2.7800830+01 RA 

9,6807307+04 lG 
2,7803417+01 LON 

2, 7174219+02 TM 
3.53 l 328l+04 MSFL 

-2,4 176546+03 VDX 
- 2.9432264+00 GMLY 

-2,4055318+02 DXL 
- 2,765931D+OO VL 

-1. &945 898+02 
9. 3449969+01 

- 5,830%40+00 
- 3. 3%6382+01 

6 .! 706337+01 

oxs 
VRS 
LNE 

DR 

2,13C2000+04 VELG 
6. 7935310+01 SP I 
5,2383343+01 VOY 
l,2336492+DOPLCHNG 

-8.7B51483+02 DYL 
5, 331 76Q4+03 PTHL 

5.2907482+03 DYS 
5, 34 74738+03 PTR 
6 , 2995352+00 DSMP 
2.3313173-01 VT 

2.8336188+02 TACC 
3 .1356300+02 VEX 

-l.4345792+02 voz 
8,3062645-01 TOELV 

-4,5387053+03 DZL 
2.5D51463-03 AZL 

l . 727D625+02 DlS 
2.4979017-03 AZR 
6,7344560- 01 RSMP 
5.3474738+03 SEASV 

l.940tU.2.j+Ql 
l.OD8b59!+04 
2.3866340+02 
1. 733!>5'1t>+U1 

-2 .6563::,tHHJ3 
- 1.2088311+02 

-7. 57385t;4+02 
-9.829335b+Jl 

5.l43!9lb+Ol 
5 . 2725<:67+01 

9,8330403+04 
8,3951790+01 

OX - 4,1445026+03 DY -4,0684635+03 DZ - 2 , 6112001+03 

9 . 8 3 30400+04 
3.1271345+01 

V 6.3677046+03 PTH - 5.4483298+01 Al 9.339b~~3+Ul 

OXG 3.7144940+04 OYG - 6,9796913+D4 OlG -2,6111472+03 
VE 7,91DB622+04 PTE - 3 . 7565522+DO AZE - Q.0158722+01 



XMP 
RM P 
XMF 

6.7 7 8 ')5Ql+f') l YMP 
t.).Q944')90+02 OEMP 

-2. 10 A2 ~ 36+05 YME 

PLANE TARY CUOROINATES 
XM l .8~8 1 1 1 4+04 YM 
PM 2. l OA94 1 4•05 OEM 

XSUN 5. 75Q424?+07 YSUN 

9.66863 53+0 2 ZMP 
- 1.41 2 1942+0 1 PAMP 

Q.6686325+02 ZME 

l.A 550236+ 05 ZM 
2 . 7865360+ 0 1 RAM 

-5, 0471470+ 0 7 l SU~ 

SE LENOCENT RI C O SCULATING ELEMENTS 
SMA S 9.9652776•02 ECCS 2 .9236 3 70-0 3 I NCS 

VH S -2.2195 36 7+01 PNMPS -1.2720503 +01 APM PS 
TAS t .1c 14 r;5 1+02 EAS 1 .7 0 1 43 0 5+0 2 MAS 

SLLE NOC EN TP IC UNIT VECToi; s 
wX - l ,A l 5 523 3-0 I WY 
UX l • 7 9 251' 9 0-0l wY 

P.CO Y ATT ITU DE ANO FO RCES 
t<P AT -6 . 5t.7AJ3e- 04 PRAT 
XIX 1 .38 2 2037-'H FTX 
XI V -4,84637 2 0-0 1 FTY 
x I Z A.63 7 2 56 1-0 1 ETZ 
ll L S A.0242 6 6 9+1 1 B TS 
AL E l 8.94 l fJ4Q CJ +'J l B TEI 

5.22658 14- 0 1 wz 
8 . 5~40 11 0-0 1 oz 

4.23123 Cl)- Q:i YR hT 
-1,538672 2-01 lTX 
-8.7201541-()l l TY 
-4,64665 50-0 1 /TZ 

l .446 1 290+ 02 A LE 
9 .3451207+01 

I MOON Rff, /PHASE 2 1-
MEAN-OF -EPO CH 19 71 

• 11 8 1633755202 1 5+003 HPS. FPflfli LAU NC r 

HURN EL AP S ED TIM E 

RFS T \ OT COClRD I NA T F.S ( ER ANO F.P/HR ) 

502 
-2,4385001•02 OXMP 

b.59RQ92 0+ 0 1 VMP 
- 2 .43 84879•02 OXME 

9 .85 70956+04 OXM 
8.4249414+0 1 LOM 

-2.1885603+07 RAS 

l,4640680+02 RANS 
- 2 , 77 59080•02 lNMPS 

1.7 9 14055+02 S LRS 

-8, 3 2 98693-01 PX 
4, 9 4 55436-01 sxo 

1 . 10 00223-02 !GA 
9 , 78 37622-01 ALO 

-6.867282 1-02 8TO 
-1,9510007-01 GMO 

8.93 9 336 8 +01 BTE 

5.3116215+03 CYMP 
503317694•03 PTMP 
5.1662012•03 OYME 

-3.26598 78•0 3 OYM 
3,1568970+01 VM 

- 4.1229002•01 LO S 

- 1.6084464• 0 2 APFS 
1.657 1998• 0 2 APOS 
9.9651918•02 PERS 

- 9 .6690634-0I PY 
0,0000000 SYO 

9.8911705-03 MGA 
9.8911705-03 ALLV 
!. 7478027 - 0 2 8TLV 
0 .0 000000 GMLV 
9,3452330•01 ALM 

- 4 .2 084999•02 OZMP 
2.5053844-03 AZMP 

-3.7176201•03 OZME 

4,7024180•02 OZM 
3 . 2999 759•0 3 ARGM 
2.6609055+02 DES 

2,6640358•01 RPS 
9 ,9944122•02 TFPS 
1 . 9762953•00 MTAS 

5.9 526165-02 PZ 
0 .0000000 szo 

I, 74780 27-02 OGA 
- 1.28376 94•02 ALLI 

8.6256150•01 8TL1 
-5. 1 36 1942•01 GML! 

8· 7065841+01 8 TM 

- l.9 320J52•02 
-9,2 140743•01 
- 1 .9 320352•02 

4,513792 0•01 
9.084Hdb7+Jl 

- 1. 5949Jl0•01 

9.93614(::8+02 
l. l 717883•J2 
3.6000000•02 

2.4809025 -01 
0.0000000 

o. 0000000 
-R. 520t>5 <i 7+ u l 

8. 74l&lb4+iJO 
·-b.2 35ti070+lJl 
-2 . 0 14907 &- 0 l 

FEB. lq71, 18 HRS,. 29 MINS., 4P . 152 SECS. G,M,T, USNM USFT I Ste 

4 DAY S , 22 HRS . , 9 ~INS., 48.15 2 SECS. G.E.T • RAGR .526971572733518•~02 

RXY l 
ROX Y l 

.2f ll7 5647 ~f 35~ 1 5B+o n~ 

-.1s 178 9 141903l94 l 2+nr. 0 
-.14463580594658276-00 1 - ,70349L46800 2332 99-001 
-.7?.745484689880068+000 -,4 449132647789 1928•000 

GD4 TH~UST •••••••••• 

Tt-1 E T II. 
fJ ARC 
VRX 
TGn 

···$*****•••········· ) .09q806 7-0 2 BETA 
«,02575 17-0 1 OELV 

- fi .4432 9 22+02 VRY 
0.r1000 )Q(l F:: 

S F. LEIWCEN TI< I C 
XL <, .~b3'5'l24+02 YL 
RL C, .99 441 0 5 +'12 OEC L 

SEl. i::"'JO CRAP Hl ( 
XS -' · 5 56 l ~3~ +01 VS 

ALT S !, . r:n, 4 75'1 7+1')1 L A T S 
LT S - 2 , 0 l l '>l 1 3- 11 LN5 
L I N l. t, b7 g t97+') 2 LAN 

TRALT o . 1 7 0 ':>177+~1 FPALT 

GEOC~NT R IC 
l. 9t- 4723 13 +0 4 
2.1<'8 2 ~ 31+05 OEC 

GEC GQAP HIC 
XG l. ':- 9 424·12+ 1) ; VG 
ALT 2 . 07313 38 A+05 L A T 

FARTH-fr"OON PL AN F. 
XMP 7. 1 287~2 1+ 0 1 VMP 
R'-tP q.~l/44 1 02+02 OtMP 
XM i; -2. l C-822 Q5+15 V~F 

PL AN F. T/J QY COORDl~/\TES 
XM l .86 7 6 ~13 B+ ')4 VM 
~M 2. l OA94 2 4+05 OE~ 

XS ll N 5. 7 5 94787 .. ')7 YSUN 

9 . 02t~609+ 0 1 PP n~ 

1 . sr:: u. 8 <:- 9+1"'~ 1-'t.S~ 

-4.bBl.2:45 1+ 0 3 VPZ 
O.OOO OCOO GM l.P 

- 4.Q 8 ll 6 4l+l' l Z L 
- l. 4 •) 2 4 " 79+01 kA L 

q . 79t~ 3 3 o + n z 

- t . Qq 549 tD +Ol 
5 . 7522 1 4 3+0 1 

-3.125 60 1?.+ Cl 
5 .516 4341+ 0 1 

l. 8 54 52fl~ + 05 

ZS 
1. 0N S 

L Tr 
Lh P 

A Ph LT 

2.7AC07 0 9+0 l PA 

9 .b76132 6 + :J 4 ZG 
2 .7 8033 8 6+ 0 1 L O ~ 

~ . 6 ~ 5~5913+ 02 lMP 
-l.4 l 27 Q0 1 +0 1 ~AMP 

q . 665fl 5 75+ 07 Zf<' f 

l. P~502 t 7+0 ~ lM 
2 .7:J 653 5 ':+ Cl RA .a.-

-5. 0 4714.?7+ 0 7 LSU~, 

SHFf\CCEN TRJC IJ S ClJLAT I11 G EL!::M Ff\' TS 
SMh S c.,.c6 1 8 ')22•0 2 fCCS 3.2735 1 51- 0~ J f\ICS 

VHS -2. 2 20472 5+03 f.~M P S -c..3,70972+/"H) tiPMF S 
TAS t. 7r:31\ 28 1+ 0 2 i;:lS I.7 9 ~ 30 7d• C2 f<'/IS 

S f L F ~~CE NTR IC U"-llT VEC TUR5-
WX - l .83Q b? Rf!- .)l l<iY 
\J X l.75 1Hl 2 Q-0 1 C Y 

Br:' JY fill !Turi:: fl.'1 0 F 'JRCfS 
RRAT -4.:17,.3 °115- •)4 P '< AT 
x t x l.j70 3 -~ 1 6- ') l fTX 
XIV -4.e'i094 q2- t"J l l TV 
XI Z f .t3 ':: l .. 5 4- 0 l E:.TZ 
;'.L S 1i . 0 .?34 '• 4l+t'J l f<T S 
µ,L • ! €1 .'41125'•+11 BTE I 

5.101eo e ~-0 1 wz 
S.5 8 047 06- ~ l ~L 

2.~1 ~ 6347- 03 VFAT 
-l. 53~ 7 j~5 - 0 l lD. 
-e.111 511 ,.. e - 0 1 zrv 
-4. 65 1.?0 7 5-0 J LTl 
l. 44t' .20.; 4• Cl .l Lf 
c;.'34~ l h 4 2 • " 1 

I t-1 0r~ PF f. /PH A SF 2 1-
MEAN - t!F-EPJCH \ '17 1 

5 .4 3 4e437+02 TM 
j . 5 04 1 539 +04 MSFL 

-2 .41 3 1115+03 VDX 
- 2 ,955 1 830•00 GM LY 

-2. 4 227882+0 2 OXL 
- 2 . C.446820+00 Vl 

- l . 89 93 1'- 4+02 
:; .3 24 t3 7 9+0l 

- 5 . 8? •'J<f2F8+ 00 
-4. R010832+01 

h. 1 70633 7+ 0 1 

oxs 
VRS 
LNE 

OR 

2. 1 302000•04 VELG 
6.7935 3 10•01 SP! 
3. 7976278•01 VOY 
l. 2025348+ 00PL CHNG 

-8.8230550•02 DYL 
5.3308331•03 PTHL 

5.3007 11 2•03 DYS 
5.3465692•03 PTR 
6.2995 170 +0C OSMP 
1 ·8659486-01 VT 

2.0542849+02 TACC 
3 .I 35 6 300•02 VEX 

- 1 .0400249•02 voz 
I .6bR l 36 i+o o TDELV 

-4.5772426+03 OZL 
2.0269 041 -03 AZL 

1 .694222 1•0 2 DlS 
2 .0210510-03 AZR 
6. 7 344 15 1-0 1 RSMP 
5.3465692+0~ SE ASV 

1. 955 86 31+? 1 
i.ooao:i9l+04 
I , 7303B OU +J2 
l.5526•> > +J2 

-2.5861•9 5•J3 
-1. 2000 2 41 +:)2 

-6.779084b+(J2 
-9. 7419& 8 7 .. Jl 

5. 1431Jb>+O l 
5.2'Hl'+b5+01 

o . A 3 28708+0tt 
b . 3 9 52529+0 1 

OX -4 ,1 48291'6•03 DY -4.10703 10•0 3 DZ -2.5410270•03 
V 6.3665445+ 03 PTH -5.45213 18+01 AZ 9 . 2 15o4~o+Ol 

q . 8 32 8708 +0 4 
3 .1 2553 7 2+0 1 

DXG 3, 70 9 1695•04 OYG -6.9826508 •04 OZG -2 . 5406701+03 
VE 7.9107461•04 PTE -3, 7577001•00 AZE - 9,0l006 2 7+JI 

-2.4JC50R5+02 OXMP 
8 . 5 7 fl l9 5 9+01 VMP 

- 2 . 4304978+ 02 OXME 

'i. 85 70085+04 OXM 
~ .42 5 0074+01 LOM 

- ~ .1 8~ 5585+07 R AS 

l.4715848+02 RANS 
- 2 .7434664+0 2 INMPS 
l.7~ 3 7875+02 SL RS 

- P .1.tt"-17384-0 1 PX 
4. b2 4A249-01 SXO 

7. 32'-: 224 7-03 lGA 
<:;, .7 8<.0 00 1-01 ALO 

- ~ . F 8 11Q ~ 4-02 BTO 
-I . G- ,.«35 1 1- 11 1 GM O 

t . ':l.3t:l<1MH U1 BTE 

5, 3130446•03 CYMP 
5.3308331•03 P TMP 
5.1670251•03 CYME 

-3.2 659911•0 3 OYM 
3.1552917+01 VM 

-4, 1 22 8957•01 LO S 

- 1.6017041+02 APFS 
l ,65 81780•02 APOS 
9,96 16953•02 PERS 

- 9 . 6 70~2 37-0 l 
0.0000000 

1.9782341 -02 
1. 9 782341 - 0 2 
4. 84<1 7764- 0 2 
0.0 0 00000 
9. 3454966+01 

PY 
SYO 

MGA 
ALL V 
8 TLV 
GM LV 
ALM 

-4.2018643+02 DZMP 
2.0271172-03 AZMP 

-3.7169554+03 DZME 

4.7021167•02 OlM 
3, 2999 74 7+0 3 ARGM 
2.6607389+02 DES 

2.7 168388 •0! RPS 
9.9q44 1 22+02 TFP S 
1,9752616•00 MTAS 

5. 9085675-02 
0. 0000000 

4.b4 <> 7764- 1"'12 
- 1.1609 1 66 +02 

6.6712047 .. 0 l 
-6.346 8 l d8 + Cl l 

e.7047438+0 1 

PZ 
szo 

OGA 
ALL I 
8TLI 
GM L! 
8 TM 

-1.1305757• 0 2 
-9. 1 25.t:o74:+D l 
-1. 1305757+0£ 

4.~121891+0 1 
9. 0 84"14 ~U +Jl 

-l.5Q4S i::':lb+Ul 

9.C::29 1 9l.l +J2 
1.1717 ~ 15+.)2: 

3.6000000+0.2. 

2. 4762 5 <.u-Jl 
n. oooouo o 

0, 0000U OU 
-P. 5 17 .:>6b~• :.. 1 

R. 7 341C.bb+OO 
-A. 2361tbt b +J l 
-4.025'>•92-0l 

USNM USFT I StL 

4 DAYS , 22 HR S., q MINS., 5?..1~2 SElS. G.f.T. FiAGR • 527138695b9;lo9+J02 

BURN U APSE fl TI "'E • 1 20 ~ 1"10 00 •0? ~EC:S. 

~ CS T AR T COORO I NdTF S ( FR ANO HUH~ ) 

p xv l 
Rf) XVl 

. 2 8 1 006640 P l 342 ~ 1 4+00t"J 

-. 1 5242000b l b~30 C l9+000 

-. 15342242482612840-001 

GD'• THF< UST ********** 
T t-<f TA 

!:! ARC 
V'X 

~··· · ·········· · ····· l . 1 344<44-')2 BLTA 
.. ~ .r37372Q-')l DELV 

- ~ . «2 5 l ~4f. 1 1J 2 VhY 

-.7~4127t41480ll432+000 

s.q42 11 8 6• n l PF UF 
2.3j t' 0<; l q+ t2 ~AS~ 

- 4 .6 P02~Q5+0 3 VPl 

8, 1 522656+0 2 TM 
3 . ,.7c.Q 796+04 MS FL 

-2.40~ ~ 36 1 +03 vnx 

-. 7C837 0432 77 304507-00 1 
-.432 74474570054645•00 0 

2.1302000•04 VELG 
6.7935310•01 SP! 
2.345704b+Ol VCY 

1. 26888 26•02 TAC C 
3 , 1 356300+02 VEX 

-6.4239835•01 voz 

1. 97 11 69 .HJl 
l .. 008H!>'1l+j4 
l.C'l68isl'+,.+J2 

) 



' 

) 

J 

TGO 0.0000000 FC 

SELENOCENTRIC 
XL 9.6776819+02 YL 
RL 9.9944114+02 DE:L 

SELENOGRAPHIC 
xS -5.207393 1+01 

ALTS 6.0947622+01 
LTS -2.01 14947- 01 
LIN 1.6723120+02 

TRAL T 6.1706284+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x 1.9644531+04 y 
R 2.1082189+05 DEC 

GEOGRAPHIC 
XG 1.5944844+05 VG 
ALT 2.0738047+05 LAT 

EARTH-MCON PLANE 
XMP 7,4795 570+01 YMP 
RMP 9.9944116+02 DEMP 
xME -2. 1081154+05 YME 

PLANET~RY COORDINATES 
XM . 1.8676762+04 YM 
RM 2.1089433+05 DEM 

XSUN 5. 7594332+07 YSUN 

0 .0000000 GMLP 

-5. 2831664+01 ZL 
-1·4128326+0 1 RAL 

9.7976386+02 
-1. 0979505+01 
5. 7521587+01 

-2.8077079+01 
5. 5339363•01 

ZS 
LONS 

LH 
LAP 

A PAL T 

1.8545014+05 z 
2.7800780+01 RA 

9,6715329+04 ZG 
2.78 03367+01 LO N 

9.6630891+02 ZMP 
- 1.41307 29+01 RAMP 

9, 6630863+02 ZME 

l .8550297+05 ZM 
2.7865351+01 RAM 

-5.0471385+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9625775+02 ECCS 3.1954760-03 INCS 

VHS -2,2202~39+03 RNMPS -5,891~235+00 APMPS 
TAS 1 .795283 7+02 EAS !.7952685+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.8641091-01 WY 
OX 1.7418185-01 OY 

RODY ATT ITUOE ANO FORCES 
RRAT -4. 717897 2-04 PRAT 
XIX 1.3763627-01 ETX 
XIV -4.8557087-01 ETY 
XIZ 6.6329439-01 ETZ 
ALS 8.0225798+01 BTS 
ALE! B.9410114+01 BTEI 

•••••• 

4.9745689-01 wz 
8.6541174-01 oz 

2.9713940-03 YRAT 
-1.5408395-01 ZTX 
-8.71475 12-0 1 ZTY 
-4,6560632-01 ZTZ 

1 .4462807+02 ALE 
9. 3452481+01 

-2.9673020+00 GMLY 

-2 . 4395807+02 OXL 
-3.1251000+00 VL 

-1.9035139•02 
9. 3042377+01 

-5.a 3oe926+0o 
- 8.4903552+01 

6.1706375+01 

oxs 
VRS 
LNE 

DR 

503 

l. I 705278+00PLCHNG 

-a.a5q72 51+02 DYL 
5.3310413+03 PTHL 

5.3106769+03 DYS 
5.3468057+03 PTR 
6.2994984+00 OSMP 
1.4069209-01 VT 

2.5122773+00 TOELV 

-4 ,6160296+03 OZL 
1.5119738-03 AZL 

1.6625471+02 
1.5076409-03 
6.7343739-01 
5.34680~7+03 

DZS 
AZR 

RSMP 
SEASV 

9. 8327058+04 
B.3953268+01 

OX -4.1519670+03 DY - 4.1458481+03 oz 
V 6.3662646+03 PTH -5.4547556+0 1 AZ 

9. 6327054+04 
3. 1239399+01 

DxG 3,7038718+04 OYG -6.9856064+0 • DZG 
VE 7.9106514+04 PTE -3.7588 049+00 AZE 

-2.4399874+02 OXMP 
8 ,5573936+01 VMP 

-2,4 399905+02 OXME 

9.8571016+04 DXM 
6.4250733+01 LOM 

-2,1885567+07 RAS 

1.4791095+02 RANS 
-2.7094946+02 INMPS 

1.7952534+02 SLRS 

-6,4722348-0 I 
4.6981186-01 

7 .9304689-03 
9. 7842444-01 

-6.8935493-02 
-1.9476526-01 

A,9331369+01 

PX 
sxo 

IGA 
ALO 
BTO 
GMO 
STE 

5.3144224+03 DYMP 
5.3310413+03 PTMP 
5.1690037+03 OYME 

-3.2 65~945+03 OYM 
3.1536865+01 VM 

-4.1228910+01 LOS 

- 1.5945763+02 APFS 
1.6586483+02 APOS 
9,9624751+02 PERS 

-9.6690829-01 
0 . 0000000 

3. l 2H627-02 
3.1278627-02 
8.0756342-02 
0.0000000 
9.3457689•01 

PY 
SYD 

HGA 
ALLV 
6TLV 
GHLV 
ALM 

-4. 1937023+02 OZMP 
1.5118438-03 AZMP 

- 3,7161382+03 OZME 

4.7018155+02 DZM 
3.2999735+03 ARGM 
2.6605722+02 DES 

2.7825421+01 RPS 
9.9944125+02 TFP S 
t.9754921+00 HTAS 

5.9992898-02 
0 .0000000 

8.0756342- 02 
-1.0068242+02 

8.6979490•01 
-7. 8699209+01 

B. 7031887+01 

PZ 
szo 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

2. 3380919+02 

- 2.5154175•03 
- 1 . 1911438+02 

-5. 97a3151+n 
-9.6539646+01 

5.1430&49+;;1 
5.3098626+01 

-2.4703 110+ 03 
9,090,006+01 

-2.4705641+03 
-9.004<543+01 

-3.2321993•01 
-9,035 786 6+01 
- 3.2322014•01 

4. 5105856+01 
9.0850034+01 

- 1.59492&4+01 

9.93074<4+"2 
1 .1717935•02 
3,600000U+02 

2·4797015-01 
0.0000000 

o. 0000000 
-8,5 139883+01 

a. 7261939+00 
-B.2371971+01 
-6.0377128-01 

CSM I MOON REF. /PHASE 21-
MEAN-OF-E POCH 1.971 FEB. 197!, 18 HRS., 29 MINS., 56.152 SECS. G.H.T. USNH USFT I StC 

.1 18165597742374+003 HRS, FROM LAUNC H 4 DAYS, 22 HR S., MINS., 56.152 SECS. G.E.T. RAGR .52730581805bb20+D02 

BURN ELAPSED TIME .16000000+02 SECS. 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYZ 

.28083694392240042+000 
-.15302936085960749+000 

-.16228333854497769-001 
-,80084424999925267•000 

GD4 THRUST •••••••••• 

THETA 
BAR( 
vRX 
TGO 

••••••••••••••••••••• 
1.4834317- 02 BETA 
B.0480555-01 DELV 

-8.8069062+02 VRY 
0,0000000 FC 

SELENOCENTRIC 
XL 9.6718377+02 YL 
RL 9.9944122+02 DECL 

SELENOGRAPHIC 
XS -4.8574670+01 

AL TS 6.0947686+01 
LTS -2.0114841-01 
LIN 1.6764000+02 

TR ALT 6.1706 360+0 l 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 1.9641820+04 y 
R 2,1081848+05 OEC 

GEOGRAPHIC 
XG 1.5947282+05 YG 
ALT 2.0737705+05 LAT 

EARTH-MOON PLANE 
XMP 7 . 8304404+01 YMP 
RMP 9.9944124+02 OEMP 
XME -2.108 1612+05 YME 

PLANET~RY COORDINATES 
XM I. 8674636+04 YM 
RM 2.1089443+05 DEM 

XSUN 5.7594377+07 YSUN 

8.8570556+01 PROP 
3.1296560+02 MASS 

-4.6792365+ 03 VRZ 
0.0000000 GMLP 

-5.5889303+01 ZL 
-1.4224853+01 RAL 

9,"7987228+02 
- 1.1000937+01 

5. 7521032•01 
-2. 4648221•01 

5. 6365578+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l.8544739+05 
2.7600778+01 RA 

9. 6669308+04 ZG 
2, 7803364+01 LON 

9.6603235+02 ZMP 
- 1.4130406+01 RAMP 

9,6603226+02 ZME 

1.8550328+05 ZM 
2.7865346+01 RAM 

-5.047 1342+ 07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9677087+02 ECCS 2.6790770-03 INC S 

VH S -2.2 18883 2+03 RNMPS -2.4096063+00 APMPS 
TAS 1,7959476+02 EAS 1.7959 366+02 MAS 

1 . 0869687+03 TM 
3.4498054+04 MSFL 

-2 .4039294+03 vox 
-2 ,9795304+00 GMLY 

-2 .4559057+02 OXL 
-3,3071937+00 VL 

- 1 .9071843+0 2 
9.2837969+ 01 

-5.8308565+00 
3. 7980571•08 
6.1706398+01 

9. 8325454+04 
~. 3 954007+0 I 

9,9325453+04 
3.1223425+0 1 

oxs 
VRS 
LNE 

OP 

DX 
v 

OXG 
VE 

-2.4399328+02 DXMP 
8.5365864+01 VHP 

-2.4399166+02 OXHE 

9,857 1044+04 OXM 
8,4251393+01 LOH 

-2.IB8554B+07 RAS 

1 .4866349+02 RANS 
-2,6743756+02 INMPS 

l . 7~59257+0 2 SLRS 

-.71311066 697171773-001 
-·42048155747937905+000 

2.1302000+04 VELG 
6. 7935310+01 SP! 
8.8238913+00 VOY 
l.13791e7+00PLCHNG 

-8.8951451+02 OYL 
5.3324217+03 PTHL 

5.3206470+03 OYS 
5.3482111+03 PTR 
6.2994800+00 DSHP 
1.0130963-01 VT 

4.7731852+01 TACC 
3,1356300+02 VEX 

-2.4 165229+01 voz 
3.3627803+00 TDELv 

-4.655071 3+03 DZL 
1.0885637-03 AZL 

1.6320542+02 ozs 
1.0853375-03 AZR 
6.734324 0-0 1 RSHP 
5.348211 1+0 3 SEASV 

- 4.1555123+03 DY -4.1849 199+0 3 
6.3668875+03 PTH -5.4561 707+01 

oz 
AZ 

3.6984958+04 OYG -6,9886229+04 OZG 
7.9105786+04 PTE -3.759867 1+00 AZE 

5.3157559+03 OYMP 
5.3324216+03 PTMP 
5.1703379+03 CYHE 

-3,2659978 +03 OYM 
3.1520812+01 VM 

-4.1228863+01 LOS 

- l .5870364+02 APFS 
1.6585936+02 APOS 
9.9676368+02 PEPS 

-4,1839946+02 OZMP 
1.0886091-03 AZMP 

-3. 71 51662+03 OZME 

4.7015142+02 OZM 
3.2999723+03 ARGM 
2.6604055+02 DES 

2.8601684+0 1 PPS 
9.9944128+02 TFPS 
1.9770186+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1.8888 292-01 WY 
OX I. 7367132-01 OY 

4.8455058-0 1 
a. 12 55665-01 

wz 
oz 

-8.5412762-0 1 PX -9.6652030-0 1 PY 6.2093614-02 PZ 
0.0000000 szo 

BODY ATTITUDE ANO FORCES 
RRAT -4.82955 14-04 PRAT 3.0484991-03 YRAT 
Xix 1.3733889-0 1 ETX - 1 ,54 19 565-0 1 ZTX 

4.5659955-01 SXO 0.0000000 SYD 

8.1149949-03 !GA 
9.7844864-0l ALO 

4.3114613-02 HGA 1.1346467-01 OGA 
4.3114613-02 ALLV -8.3621364+01 ALLI 

l .986b9b3+01 
1.0088591+0"' 
4.0205851+0 1 
3.129o5b0+02 

-2.444l.J5~•)3 

-1.18219<6+02 

-5.1714700+02 
- 9.565 2 902+Jl 

5. 1430311 +01 
5.32867b5+01 

-2. 39904~4•03 
A. 96432.90+ 01 

-2.)984990+03 
-8. 998435 9• 0 l 

4.9011347•01 
-B.945ob5l+O l 

4.901 1325+;,1 

4. 5089822+J l 
9.0B506lb•Jl 

- 1. 5949270•01 

9.<741U04 b •O t:: 
1.171793:>+0 2 
3.6000000+0~ 

2 • 4B9b:l5'i-O l 
0.0000000 

o.ooouooo 
-B.5 10 54J7+01 



XlY 
x l z 
AL S 
AL F I 

-4, 8605 354-0 l ETY 
B,6307'llC-Ol FTZ 
B,0 2 16A62+01 BTS 
8.94017987+01 BTE I 

-6, 711954,-01 LTV 
-4.6600248-01 LTl 

1. 4463589+02 ALF 
q. 34531 2 ::\+01 

• ** *** C SM I MOON PEF, /PHA SE 2 1-
MEAN-OF-EPOCH 1071 

, llel66263549209+003 HRS, FRUM LAUNCH 

-6,9009033-02 6TO 
-1.945°636-0 1 GMO 

0.q299334+0l BTE 

50~ 

1,1346467-01 6TLV 
0,0000000 GMLV 
9.3460445+01 ALM 

8.7001049+01 6Tll 
-9.5582 182+01 GML! 

8, 70196 29+0 l R TM 

6, 7163612+00 
-8.2379140+01 
-0. 0501 715-o l 

FFA. 197 1, 18 HR S., 29 MINS., 58.549 SECS. G.M.T. USNM USFT I SEC 

4 OAYS, 22 HRS., 9 Ml~S., 58.549 SECS. G.E.T. RAGR , 527405963106745+002 

AURN ELAPSED TIME . 183 <;6904+02 SECS, 

• ESTA U COO RUINATES I ER ANO EP/H' I 

uxvz 
ROXYZ 

.2so134q374101ati 1s+o0 r 
-.15338402241 468430+000 

-.167~2867488702637-001 - .7 15865665204 18559-001 
- • 804 8 90 2 52 64976409+000 - .4 1306721699986267+000 

G04 THRUST * ** ******* ..................... 
* ENGINE CUTOFF * ..................... 

TH ET f\ 
RARC 
VRX 

2,0l422? e-02 BETA 
c: .2!'40 667-0 1 Ol:: LV 

-~.~157617+02 VKY 
TG ll 
URTX 

0 .0000100 FC 
-1.2134 2 2 2 +01 ORTY 

SE LENUCENTPIC 
XL o .ot-83246•"12 VL 
RL 9 .r: 9 4t+l2s:.+1')2 DECL 

StL F. NUGR/IPHIC 
XS -4.6474 5 55+ 1''Jl 

j,Lf S t..Oq477 1 2+f')l 
LT S - 2 ." 11 4765-0l 
LIN l.6786 3 2t+l)2 

TRAL T b. l 7 \)'.> ~9 8 +0 l 

GE OCE NTQ I( 

YS 
LATS 

LNS 
LAN 

lo' PAL T 

x l.Q f.4 ')171+04 y 
2 .lQUll-43+')5 DEC 

GEC IJR APH I C 
XG 1. 59 4 87 40+'35 VG 
ALT 2 .0737'501+ 0 '> LliT 

EAPTH -fi CON PlANE 
XM D 8 .0407521+01 YMP 
~ ~D G.9 9 44125+02 DEMP 
XMC:: -2 .10 8 l't08+05 YMf 

PLAIJET AMY COU~ U INATES 
)(1·1 1.fl673 3 3 R+04 Y/.1 
t<M 2 . l(J8 Q44e +0 5 DEM 

xsu ~ 5 . 75Q4405+07 YSUN 

8.R0630R2+01 
3.60 60749+0£ 

-4.6785 89 5+(•) 
0. 0000000 
3. 6 0 4 9 334+02 

PH.rP 
MAS S 
VRZ 
GMLP 
l'RTZ 

-5.7730270+01 Z L 
- 1.4281379+0 1 RAL 

q. 79113630+02 
-1.1012291+01 

S.7'i206 92 + C l 
-2.2473448•Gl 
s.7407 1 5P.+r1 

l.H544'514+ C:; 

IS 
LON> 

LH 
LAP 

APAL T 

2.1 e r01 s2 +01 P A 

9·66417.t..b+O t• 7G 
2.7A033 68 +t l L r ~ 

9.6 5 8U: '1 2+02 l:-'P 
-l.412~611H01 l~ AMP 

9.ti 5F ht 92 +nz l·~ f 

l.1:155f' 347+0; l M 
2.78t:5343+01 H.tlM 

-~.n4713lb•07 zsur-.. 

Sf LE, CC ENTO!C OSCULAT ING E L E~· ENTS 
Sf.AAS 4 .97 29 16P+02 FC : S 2. l ~54A ~ 2- 0 3 J fl..IC~ 

VH ~ - 2 .2174A36+03 RNMPS -3.17111~ 6 -C l APPPS 
TA S l .795'>t-4t-+'12 EAS l.795S551+02 MAS 

SFLl:NOC ENTRIC UN IT VECTORS 
WX - l. 9037700-01 WV 
QX l.744q~l3-Jl QV 

1-! t: nv ATTITUDE Af\lO F~JRCFS 

~ /< AT -4.A45'll)64-04 PRAT 
XI X l .37 16l bt- Ol fTX 
xrv -4.~633922-01 ETV 
Xl l ~ .f:>293734-0l f TZ 
t.LS 0 .02 116 24+0 1 P.TS 
Al i: f tl .941)C. 'H7+ ·')l HTE I 

T~PtJ S T TERMINATION 

4.76721'30-'ll 
~ . 7t>6921'·-Jl 

•I 
Ql 

3.05 0 <l7fJ8 - 0 .l YKA T 
-1.542 6 1 74- Ql 1. Tx. 
-8.71C2Qf.q-() l 7TY 
-4.6~ ?80 34-01 / Tl 

l . 4464053+ 0 2 ALE 
q .3 1•!:35l~+Cl 

1.2408037+03 
3,4335219+04 

-? • 4C 11541 +03 
-2.9667017+00 
o. ocooooo 

TM 
MSFL 
vox 
GMLY 

-2. 4654626+02 DXL 
-3,4171154+00 VL 

- l .9"'91284+02 
9.2715281+0 1 

-5.8 308345+0('1 
3. 7 9 EW570+0fl 
b. l 706436+01 

oxs 
VRS 
LN E 

OR 

2.1302000+04 VELG 
6, 7935310+01 SP l 
0.0000000 VOY 
l.l 134619+00PLCHNG 

-6,9 157607+0 2 DYL 
5.33382 12+03 PTHL 

5.3266236+03 DYS 
5,3496239+03 PTR 
6,2994668+00 OSMP 
6,7179094-02 VT 

0,0000000 TACC 
3.1356300+02 VEX 
0.0000000 voz 
3.6753557+00 TDELV 

-4.6785895+03 DZL 
9.3643612-04 AZL 

1.61435 16+02 ozs 
9.3370939-04 AlR 
6·7342968-01 RSMP 
5.3496239+03 SEASV 

1. 9961 18£:+0 1 
1.0086591+04 
o. oooooou 
3.6069749•)2 

-2.40 ll 54 1+ 03 
-l.17b796l+J£ 

-4. t:850399+02 
-9 . 5 lld!>..,~+01 

5.1429%5+01 
5.3399962+01 

'l.)'.J3245l t> +04 
R.3Cj 54457+01 

OX -4, 157 5759+03 DY -4,2084565+03 DZ -2.3560741•03 
V 6,36 77020+03 PTH -5.45642 74+01 AZ B.66624bo•OI 

c,. p 324511+04 
3 . l 2 138ti2+01 

OXG 3.6G53104+04 QVG -6.Q904 150+ 04 OZG -2.3559~0b+03 
VE 7.9105455+04 PTE -3.76P4829+00 AZE -B.994 7b 59 + Jl 

-?. 42 4 64 28 +02 OXMP 
8 . 524 11 5 1+01 VMP 

- 2 .4~~t374+02 DXME 

9. H5 7 106 2+04 OXM 
8 .4251796+01 LOM 

-2.1 8 85537+07 RAS 

l .4G 11 414+02 RANS 
-2.6525935+02 l N~PS 

l.7 c;C::6458+02 SLRS 

5.3 1 6~334+03 DYMP 
5,3336211+03 PTMP 
5-1711158+03 CYME 

-3.265Q999+03 OYM 
3. 1 511199+0 1 VM 

-4.122663•+01 LOS 

- 1 ,5623090+02 APFS 
1. 6583046+02 APOS 
9,9726699+02 PERS 

-8.58 19 163-01 PX -9.6608029-0l PY 
4.4~2916A-Ol SXO 0,0000000 SYD 

b .lioio62!:7-03 IGA 
G.7 6 46308-Cl ALO 

- A.9 1487 19-02 BTO 
-l.94495iol-Ol GMO 

8 .9260371+ 0 1 BT E 

5.0917916-02 
5.0917916-02 
1.328 3449-0 1 
0.0000000 
9.3462094+0 1 

MGA 
ALLV 
BTL V 
GMLV 
ALM 

-4.1774314+02 OZMP 
9,3653633-04 AZMP 

-3.7145092+03 OlME 

4,7013302+0? OlM 
3.?999716+03 ARGM 
2.6603056+02 DES 

2,9155336+01 RPS 
9.9944131+02 TFPS 
1,9785683+00 MTAS 

6.4398118-02 Pl 
0.0000000 szo 

l .32A3449-0 l 
-7. 3736353+01 

6.6689290+01 
- l .05HB63+02 
e. 1013665+01 

OGA 
ALLI 
BTU 
GMLI 
BTM 

q.e03td7£+CJl 
-8.89 137~ (1•0 1 

9. 803fL.:S50+v l 

4. 508VIJ34+0 l 
9. 085097 _j+IJl' 

- l .59492ti2•Jl 

9.9514204+02 
1.1717937+)2 
3. 600000()+ 02 

2. 500~337-:.Jl 
o.Moooou 

o. 0000000 
-A. 5085v3l+:J l 

B. 7130690+00 
-8.236.l385+0 1 
-'il.2564.i:OO-Ul 

) 
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TABLE XXL- ·csM:LUNAR PARKING ORBIT .COAST ro · LM ASCENT 

•••••• CSM I MOON REF, /PHASE 22-
MEAN-OF-EPOCH 1Q71 

oll816626354Q20Q+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

(a) CSM coast to Descartes 

FEB. 1971. 18 HRS .. 29 MINS . , 58.549 secs. G.M.T. USNM USFT I S<L 

4 DAYS, 22 HRS., 9 MINS •• 58.549 secs. G.e.T . RAGR • 527405963108745+002 

RXYZ 
ROXYZ 

.28073493741018615+000 
-.15338402241468430•000 

-. 16762887488702837- 001 -. 71588566520418559- 001 
- • 80•890 2 52649 78409+000 -.4 130B721899986267+000 

SELENOCENTRIC 
XL 9.6683246+02 YL 
RL Q,Q944125+02 OECL 

SELENOGRAPHIC 
XS -4.6474555+01 

ALTS 6,0947712+01 
LTS -2.0114765-01 
LIN 1,6786326+02 

TRAL T 6, 1706398+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x 1. 9640 l 71. 04 y 
R 2.l08a43+05 OEC 

GEOGRAPHIC 
XG 1.5948740+05 VG 
ALT 2.0737501+05 LAT 

EARTH-MOON PLANE 
XMP 8,0407521+01 YMP 
RMP 9,Q944125+02 DEMP 
XME -2.1081408+05 YME 

PLANETARY COORDINATES 
XM 1,8673338+04 YM 
RM 2.1089448+05 DEM 

XSUN 5, 1594405+07 YSUN 

-5.7730270+01 ZL 
- 1,4281379+01 RAL 

Q, 7Q93630+02 
-1.1012291+01 

5. 75 20692+01 
-2. 2413448•01 

5. 7407158+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.8544574+05 l 
2,7800782+01 RA 

9,6641746+04 ZG 
2.7603366+01 LON 

9,6586692+02 ZMP 
-l,41266Q3+01 RAMP 

9,6586692+02 lME 

106550347+05 ZM 
2.7665343+01 RAM 

-5.0471316+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.Q72Ql68+02 ECCS 2.1554652-03 !NCS 

VHS -2,2174836+03 RNMPS -3 ,1711186-01 APMPS 
TAS 1.7956646+02 EAS 1,7956551+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.9037700-Ql WY 
QX 1.7448613-01 QY 

4. 7672186-0 1 
8, 7669214-01 

•••••• CSM I MOON REF. /PHASE 22 -
MEAN- OF-EPOCH 1971 

wz 
Ql 

.ll62500000Q0000+003 HRS. FROM LAUNCH 

RESTART COORDINATES C ER ANO ER /HR I 

-2.4654626+02 OXL 
-3,4 171154+00 VL 

- 1.9091284+02 
9.2715281+01 

-5. 8 308345+00 
3.7980570+08 
6 . 1706436+01 

oxs 
VRS 
LNE 

OR 

- 8.9157607+02 OYL 
5.333B212+03 PTHL 

5.32H236+03 DYS 
5,3496239+03 PTR 
6.299468B+OO DSMP 
8, 7179094-02 VT 

-4.6785B95+03 OZL 
9,3643812-04 All 

1.6143516+02 ozs 
9.3370939-04 AZR 
6.7342968-01 RSMP 
5,3496239+03 SEASV 

-2.4011541+03 
- l .l 767'1!>l+ ;Jl 

-4.6850399+ 02 
-9.5 118542+0 1 
5.142998~+01 
5.3399% .< +0 l 

9, B 32451H04 
8-3954457•01 

OX -4.1575759+03 DY -4.2084565+03 Dl -2.3560 741+03 
V 6 ,3677020+03 PTH -5,4564274+01 AZ 8,868<488+01 

9.8324511+04 
3. 1213862+01 

OXG 3,6Q53104+04 OYG -6.9904150+04 OZG -2.3559806+03 
VE 7.9105455+04 PTE -3,7604829+00 AZE -B.9947659+01 

-2.4396428+02 OXMP 
8.5241151+01 VMP 

-2. 4396374+02 OXME 

9,8571062+04 OXM 
6,4251796+01 LOH 

-2 .1885537+ 07 RAS 

1.4911414+0 2 RANS 
-2.6525935+02 INMPS 

1,7956456+0 2 SLRS 

5.3165334+03 OYMP 
5.3336211+03 PTMP 
5.1711158+03 OYME 

-3.2659999+03 OYM 
3.1511199+01 VM 

-4. 1226836+01 LOS 

- 1.5 823090+02 APFS 
1,6583046+02 APOS 
9,9728699+02 PERS 

-6,58 19163-01 P.X -9,6608029-01 PY 
4,4629168-01 SXO 0,0000000 SYD 

-4. 1774314+02 DlMP 
9,3653833-04 AZMP 

-3.7145092+03 OZME 

4,7013302+02 OZM 
3.2999716+03 ARGM 
2,6603056+02 DES 

2.915533B+Ol RPS 
9.9944131+02 TFPS 
1,9785683+00 MTAS 

6.4398118-02 Pl 
0,0000000 SlD 

9,803637Z+Ol 
-8.e9 13750• 0 l 

9.e036350+01 

4.508003"+01 
9,0850973+JI 

- 1.5949262+ 0 1 

9 ,9514204+02 
1.1717937• 0~ 
3.6000000+0t:: 

2. 500bJ37- 01 
0,0000000 

FEB. 1971, 18 HRS., 34 MINS., 60.000 secs. G.M.T. 

4 DAYS, 22 HRS., 14 MINS., 59,999 SECS. G.E.T. 

USNM USFT I S•C 

RAGR .5400000187524b0+00 2 

RXYl 
ROXYZ 

.25823610775391129•000 
-.38084231803256359+000 

-.8278B764706430296-001 - .10327404786252841+000 
- .76265935744666993•000 

SELENOCENTRIC 
XL 6,6934799+02 YL 
RL 9.9936634+02 DECL 

SELENOGRAPHIC 
XS 2.1631596+02 

ALTS 6.0872812+01 
LTS -2.0104247-01 
LIN 1;6786349+02 

TRAL T 6, 1631477+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 1. 94006 3 7+04 y 
R 2.1056481 +05 DEC 

GEOGRAPHIC 
XG 1.6126716+05 VG 
ALT 2.0712338+05 LAT 

EARTH-MOON PLANE 
XMP 3. 3899050+02 YMP 
RMP 9.9936635+02 OEMP 
XME -2.1056271+05 YME 

PLANETARY COUROINATES 
XM 1,8511289+04 YM 
RM 2.1090170+05 OEM 

XSUN 5.7597831+07 YSUN 

-2.6511900+02 ZL 
-2.0848274+01 RAL 

9. 5341617+02 
-1ol966 887•01 
5. 7478312+01 

-2. 2516276•01 
5. "1300751•01 

1.8524162+05 
2. 7803994+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

z 
RA 

9, 3186610+04 ZG 
2.7806584+01 LON 

9,1138697+02 ZMP 
-1,3343052+01 RAMP 

9 .1138616+02 ZME 

l.8552674+05 ZM 
2,7864965+01 RAM 

- 5,0468083+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9723913+02 ECCS 2.2096100-03 !NCS 

VHS -2.2175071+03 RNMPS -3,5870673-01 APMPS 
TAS -1,6491265+02 EAS -1.6487936+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.9036052-01 WY 
QX 1.6657300-01 QY 

•••••• CSM 

4. 7671118-01 
8. 7707540-01 

Wl 
QZ 

-3,55 66696+02 OXL 
-1.7775501+01 VL 

-2 .0721499+02 
7.7216851+01 

-5 . 8280902+00 
1. 4977418+02 
6,1707748+01 

9.8217601+04 
8.4021120+01 

9,82 17596+04 
3.0021039+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

-2·3063471+02 DX~P 
6,9597308+01 VMP 

-2,3063404+02 OXME 

0,8573269+04 OXM 
8.4302060+01 LOH 

-2.1884135+07 RAS 

1.4911471+02 RANS 
o,4393353+01 INMPS 

-1.6484634+02 SLRS 

-8.5819676-0l PX 
4.4960201-01 sxo 

-.3392 6790690731204+000 

-2.2 137240+03 DYL 
5.3340807+03 PTHL 

5.2046409+03 DYS 
5.3498821+03 PTR 
6.2980753+00 OSMP 

-3, 0745399+00 VT 

-4,4342763+03 OZL 
-3.3024328-02 All 

-1.2242502+03 OlS 
-3,2927488-02 AZR 

6 • 7310172-01 RSMP 
5.3498811+03 SEASV 

-5-4799774+03 DY -3.9664396+03 
7,0342571+03 PTH -4.4083057+01 

oz 
AZ 

-l.972004 2+0) 
-l, 13317& B+J2 

- 1.8483450+02 
- 9.2030912•01 

5. ne;u2+01 
6. 7147036+01 

- 1. '928£06.i::+Q::, 
8, 5451248•01 

3,4658898+04 OYG -6, 93 51835+04 DZG - 1. 9281630+03 
7,7643661+04 PTE -3,6136284+00 AZE -8.9703509+01 

5.0167851+03 OYMP 
5,3340807+03 PTMP 
4.8714241+03 OYME 

-3,2662534+03 OYM 
3.0301978+01 VM 

-4.1225327+01 LOS 

-1.5823009+02 APFS 
l,6583031+02 APOS 
9,n23421+02 PERS 

- 9.6712B93-0l PY 
0,0000000 SYD 

-1,7589898+03 DlMP 
-3.3024792-02 AlMP 
- 5.05566~4+03 OZME 

4.6783670+02 OZM 
3.2996797+03 ARGM 
2.6477459+02 DES 

2,8805669+01 RPS 
9,9944263+02 TFPS 
!,9784118+00 MTAS 

5. 9035264-02 Pl 
0.0000000 szo 

4.36lb43 2 +02 
-8.5187160•01 

4.36lb43't+02 

4.3850060+01 
9,089542.!•0I 

- 1. 5948<02•01 

9.9503563+02 
1.191~59 :>+02 
3.600vooo+02 

2,473:>071-0l 
o.oooooov 

I MOON RFF. /PHASE 22-
MEAN-OF-EPOCH 1971 

,118500000000000+003 HRS, FROM LAUNCH 

FEB. 1971, 18 HRS., 49 MINS .. 60,000 secs. G.M.T, 

4 DAYS, 22 HRS., 29 MINS .. 59,999 secs. G.E.T. 

USNM USFT I S•L 

RAGR .577603466163293+002 

RESTART COORDINATES ( ER AND FR/HR I 

RXYl 
RDXYZ 

SELENOCENTRIC 

.95870086531411998-001 
-,84975227957139400+000 

- .22956773615126309+000 -.14878618816394311+000 
-.34912079509030138+000 -. 54161764457761455-002 



XL 
kl 

3.3017020•02 YL 
q.qB3234Q+02 OECL 

SE LENOGRAPH IC 
X~ R.4398 354+fl2 

ALTS 5.9B2<;954t-O l 
LTS -2.0072902-0 I 
LIN 1.6786355•02 

TRALT 6.058d':l23+01 

GEOC ENTR I L 

YS 
LATS 

LNS 
LAN 

RPALT 

X L.8 3 57 ~0 5 +1)4 Y 
2.l 00L f:>6C? +0 5 DEC 

GEUG RAPH I C 
XG t.661 05 ~4+1)5 YG 
ALT 2.0657~ 2 7+05 LAT 

FA~TH- fi/CON PLAN E 
X~P 9. 0 6Q4 50 4+0 2 YMP 
R"1 P Q. 98 32 348+-02 OEMP 
XM E -2.1001e2e+oi; YME 

PLANETARY COOKDINATES 
XM l .fW27435+04 YM 
R" 2.100232 1+05 DEM 

XSUN 5. 7608159•07 YSUN 

-7.906 1602 +0 2 Zl 
-3.086190 3+01 RA L 

5. 05348?9•02 
-0.8 154 8 10+00 

5. 735170 3•01 
-2.265 1 625•01 
5. 75 26512•0 1 

ZS 
l ONS 

LTE 
LAP 

APAL T 

t .84804 Ql+0 5 z 
2.783 6 4 32+ 01 ll A 

8. 3059039+04 ZG 
2.78 3903 1+0 1 LON 

4.0409 043+0 2 ZMP 
-5.97 83453+0 ') PAMP 

4. 04 C9026+0 2 Z ME 

1.8550552+05 ZM 
2.7663809+01 RAM 

-5. 04 58429•07 l SU~ 

SC.L FNOCENTRIC OS'CULATING ELEMENTS 
SMAS o.9739 545+02 ECCS 2.13%301- 01 INCS 

VHS -2.2154500+03 RNMPS -4.8969241-01 APMPS 
TA I - 1 . 1 588<;24•02 EAS -l.1577755•02 "'S 

SE Le • OCENTk I C UNIT VECTORS 

508 

-5.1240974+02 OXL 
-6.7334031+01 VL 

-1. 7 018995+02 
3.0<; 11721•01 

-5.8 198778+00 
9.0513135+01 
6 . 17 946 17+01 

oxs 
VRS 
LNE 

DR 

-4.9393593+03 DYL 
5·3400811•03 PTHL 

2.8188164+03 DYS 
5.3558663+03 PTR 
6.2938952+00 OSMP 

-1. 0 288852+01 VT 

-2.0293362+03 Dll 
- 1.1039288-0 1 All 

-4.5061689+0 3 DZS 
- 1.1006775-0 1 AlR 

6·7212073- 01 RSMP 
5.3558564•03 SEASV 

-3.1482635•01 
-9. 0459493•"1 

6.5880172•02 
-8.2848 0"4•01 

5.1267188•01 
6.1992409+01 

9 . 8 067086+04 
8 .43 27129+01 

DX -8.2063574+03 DY - 1 .5683551• 03 Dl 6. 7279580•00 
V 8.3546856•03 PTH - l.45 101 09•0 I Al 8.2074607<01 

9.80 6 708!">+04 
2 .f.5 "'> 678 1+01 

OXG 3.1097229+04 DYG -6. 7493126•04 DZG 8.7652847•00 
VE 7.4312584+04 PTE - 1.61 4 1488+00 AZE -6.91390&9•01 

- 1.0 397797+02 OXMP 
2 .40 154 18+01 VMP 

-1.0'.3<77725+02 OXME 

4.s57q495+04 OXM 
8.4452096+0 1 LOM 

-2.1879949+07 RAS 

l.4911501+02 RANS 
9.07'l9225+0 l INMPS 

- l.1 5667 16•02 S LR S 

2.2225302+03 OYMP 
5.3400810•03 PTMP 
2.0173383•03 OYME 

-3.2669963<03 DYM 
2.6691748+01 VM 

-4. 12148 5 1+01 LOS 

-1.5822944<02 APFS 
1.6583011+02 APOS 
9.9739082•02 PERS 

-4. 70 90081•03 DZMP 
- 1.1 039285-0 1 AZMP 
-8.00 54 178+0 3 OZME 

4.6098104+02 DZM 
3.2996057•03 ARGM 
2.6102480+02 OES 

2.5119434•01 RPS 
9.9<;52950+0 2 TFPS 
1.9788770•00 MTAS 

1.1840&97<03 
-7.7129~43+.:Jl 

1.1840897+ 03 

4.0210593•JI 
9.1 02&10.t:.+Jl 

-1.5945042•01 

9. 9520139•02 
1 . 1913581•02 
3.6000000•02 

WX - \ .90 38424-0 l WY 4.76 70402-01 
8. 7905 9 77- 0 1 

wz -b.5819945-0 1 PX -9. 7 596646-01 PY 2.5137700-03 Pl 2. l 79U61H-Jl 
o.OOOvOOJ QX l .Ot-03426-01 QY Ul 4.6476943-01 SXO 0.0000000 SYD 0.0000000 szo 

• ** * ** C SM I ~OCN PEf. /PHASf 22-
"FAN-nF-EPOCH 14 7 1 H: R. 1971, lq HRS., 4 MINS., 60.000 SECS. G.~.T. USNM USFT I HC 

.llA75 0 0 0 0000000+003 HPS. Ffl OM LAUNCh 4 OAYS, 22 HRS., 44 MINS., 59.999 SE CS . G.E.T. RAGR .615206153614llJ;+002 

RfS TAPT COOJ<O JNATFS l EF;. ANO f-~/H Q ) 

fl xv l 
Rnxvz 

- .123585510 95320846+000 
- • 8 1264 7 740 9 0212 Q06+000 

- • 23941 8 3 :H75955 0 17+000 
• 2750556B004 007083•000 

-. 105574243089023 11 •000 
• 333061913 71 9562 1 HOOO 

SC. LENOCe NH I C 
XL -o+.2562 ·')2<;+02 Yl 
RL 9. 9 660356+02 DE::L 

S El~ NOG R APH l C 
XS Q .~ ">3 4 3 29+1)2 

ALT S 5 .All1'J124+f) L 
LT S - 2 . 0 04l55R-Ol 
LI N 1. 6 796369•02 

TPALT 5 . 8868706+0 1 

GEOCENTQ I C 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 1.7117849+04 y 
2. l 00 l 39 hO 5 DEC 

GEOGRAPH I C 
XG t.7C63170+05 VG 
Al T 2.06572 5 M·f)5 LAT 

F.AR.Tt-<-f'CON Pl Af\JE 
XMP 9 .31 0 4 2 59+'12 YMP 
RMP S.9660355+02 GE MP 
XME -2. l f':O l 107+1)5 YMF 

DLA.N ET/IRY COORD IN ATE S 
XI.. 1. 7543469+04 Y~ 

kM 2.lrQ4471+05 DE~ 

XSUN 5 . 7 6 1 8 2 A5•1)7 YSUN 

-9.2454 10 2+0 2 l L 
-2.. 1 3<1 71 08+('11 k l\L 

-2 .4 5b l"l47+0l 
- 1 . 823 7257+ 00 

5.7225274+01 
-2.276970 1> + 0 1 
5.7387 20 7+ 0 1 

l.8483876+0~ 

ZS 
LONS 

L TE 
LAP 

APAL T 

2 0 7'3F4502+01 PA 

7. 309258:)+04 lG 
2. 7 887 1')4+0 1 LOI\: 

-3.45 2 A03 0+0? ZMP 
4.6705313+00 J<AMP 

-3.4'i213011+01 Z1-4E 

l.A566J 3') +(•':i 7M 
2.7Bo24 t:i >i+ Ol RAM 

-5.044877 3 • 0 7 lSU fl. 

<iF L F. NOCENH CC OSCULAT IN(, El f.ME NTS 
SMAS 9.974~146+)2 FCCS 2.365334Q- f'I :~ r r.:c~ 

VH S -2.212520 1+ 03 P N~PS -6.225444)- 0 1 APMPS 
Tl\ S -6.A2 8 2 q4A+f)l EAS -6.81~600 3 + 0 1 MA S 

SE LFNDCENT• I C UN IT VECTORS 
WX - 1 .9038123- 0 1 WY 
U X o . Q65 8')2 4- 0 2 ;)Y 

r.. 7'3 71")5 fl f)- (} l 
8. 7B S4 4 4o -r l 

I "1 fJGN PF.F. /F HASE ?. 2 -

Wl 
~ l 

-3.6j 590f8+02 OXL 
- 1.17 30236+02 Vl 

-3. 171 65;2•0 1 
-1.4274837+01 
-5. 1Hl6358+00 

? .o 150195+0 l 
b.210'5942+01 

oxs 
VRS 
LN E 

DR 

-4. 7 2~68 1 5•03 OYL 
5. 34952 7 8• 03 PTHL 

- 1 .27 12651•0 3 DYS 
5. 3652864•03 PTR 
6.2896875•00 DSMP 

-1.1744925•01 VT 

1.5988 l8H0 3 DZL 
- 1 .2579332-01 All 

-5.0924894+03 DZS 
- 1 .254239 1-0 1 AlR 

6.7113991-01 RSMP 
5.3652736+03 SEASV 

~.e2215Q l+ 04 OX -1.99 14066+03 DY 2.0529437+03 OZ 
t> .4708949•01 V 8.4834030+03 PTH 1.41790 2 1•01 Al 

<> .H221591•04 DXG 3.03 79 5 17•04 OYG -6.7600644•04 OZG 
2.HB8335•0 1 VE 7.4139419+04 PTE 1.606 1751•00 ALE 

f-.4blf (} 92+0 1 OXMP 
- 2 .IJ?474b0+0 1 VMP 
8.4tlf5S6+0 l OXMF. 

Q.A 5 ~5 lfll+ 04 OXM 
f! .46 C2 102+01 LOM 

-2.1875762+07 RAS 

1.4911503+02 RAN~ 
fl. 6 ~ 7703-1+0 l J N~PS 

- ~ .bCJf2 l O+O l SLRS 

-o. 5 819961-0 1 PX 
t..72i::. ~4C· l -O l SXO 

-l.9191387•03 OYMP 
5.34952 78•0 3 PTMP 

-2.064 1615•03 DYME 

-3.267725 1•03 OYM 
203081467•01 VM 

-4. 1 204376•0 1 LOS 

- l. 5822979•02 APFS 
1 .6583027•02 APOS 
o.<;74 7 582•02 PERS 

-9. 7923576-01 PY 
o.oooooro svo 

-4.9402 701•0 3 OlMP 
-1.2579269-01 AZMP 
-8.1364136•03 DZME 

4.5412505•02 OLM 
3.29G3323+03 ARGM 
2.5727501+02 DES 

2.2997411•01 RPS 
9.99P40~2+02 TFPS 
l.9791330+0G MTAS 

-3.0 1849 2 1-02 PZ 
0.0000000 SLO 

1. 935990b +03 
-o. 718040'1+01. 

1 . 1120800+03 
-7. 803~2.C: tS+O l 
5. 1145L69+ 0 l 
1. 8496 7 &6•0 l 

1.q72;;4J<03 
8.206837Z.JI 

1. 9 72:>9 j£+03 
- 8.c; l2ct749+Jl 

1 .227£461:;+03 
-7.667752Z<JI 

I .227'48d•03 

3. 65b40bd +O l 
9.ll6u76U•Ol 

-l .5941B6<t•;)l 

9 0 C5 l .i:209•0i 
1. 19 l ~4:).J •J2 

3. 6000000• 0 2 

2.C:04t>4 7 b-Vl 
O .r. OOOOuu 

'"1fAN-OF-EP 8 CH 1 ':17 1 FC8. 1971, lq HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<L 

.11 9 Qf)f'\OQ001flr.OQ+OC3 HRS. Fl<. Of-l LAtJNCh 4 CAYS , 22 HRS., 5c; MINS., 59.999 SECS. G.E.T. PAGR .652908f2l\l44'l 7•002 

r;.,x·u 
ROXY l 

-.2~8 8A73964l048587+ 0 f'I ~ - .1 05B59Gl344502~90+000 
• 7367263'l53lq12 716+000 - • 2f 74ti6392 l 7 747 2 0 4+ 0 CJ 

SE LENOCEN TR l C 
XL - q. 26 1"J3 J31+ ·1 2 Yl 
~L Q . G ~2 l 6 1 ~•0 2 GE: L 

SELEN OGR APHlC 
XS c;.05 1 13-'>tJ0+')2 

ALT S 5.6722 6 25+11 
L TS - 2 .00 l a t qc;>- Ol 
L TN l .678ti 3136+')2 
!~ALT 5o748lj18+~ l 

GF.OC EN TR I C 
x l.6133167+1)4 

YS 
l ATS 

LNS 
LA N 

oPA LT 

-3. 64574 5 0+ 02 7 L 
l.~ 8 01 ~ 5~- 0 l RAL 

-B.4& 203 3!J+fl 2 
7.25441 5 2+00 
5.7n9A755+(} 1 

- Z . 2 <12~44 1+ 01 

~. 72 02146+0 1 

l'> 
LONS 

Lit 
LAP 

~PA L T 

2.9 l 84QQ2+00 OXL 
-1.;e5 1063+02 VL 

l. 2 5t7133+02 
-5.9222 168+01 
-5.80B634+00 
-8.96 10 833+0 1 

6 . l 7 90436+0 1 

q. 135".)3245+04 

DX S 
VRS 
LNE 

OR 

ox 

.84740579160043042-003 
• 4 7299786 22934 75 07+000 

-1.6709573+03 DYL 
5.3563044+03 PTHL 

-4.6 107180•0 3 OYS 
5.3720408+03 PTR 
6.2854511•00 OSMP 

-5.89 10887•00 VT 

-4.9393912+03 DY 

4.2623726•03 DZL 
-6.~0 1 59~3-02 All 

-2.6059260+03 DZS 
-6.2831727-02 AZR 

6.7015866-01 RSMP 
5.3720375+03 SEASV 

4.7296414+03 Dl 

2. 749~97u+a 3 
-5.9ll~bSl+ .. d 

B .<;95b507+V.i: 
-8.02 7 3.;4':tiV 1. 

5.102337<t+Ol 
-2.t- 12 22~£+J l 

2. 782.H5 5 •03 

.. 

) 



.( 

.. 

( 

\ 

~ . 

R 2.1057368+05 DEC 

GEOGRAPHIC 
XG l,75126M+05 VG 
ALT 2,0713228+05 LAT 

EARTH-HOON PLANE 
XHP 3,9448140+02 YHP 
RHP 9,Q521615+02 OEHP 
XME -2.1057170+05 YHE 

PLANETARY COORDINATES 
XH l.70593Q7+04 YM 
RH 2.1096618+05 OEH 

XSUN 5,7628510+07 YSUN 

2,7918333+01 RA 

6, 28 59269+04 ZG 
207920930+01 LON 

-8,8621130+02 ZMP 
1.2913854+01 RAMP 

-8,8621172+02 ZME 

1.8573006+05 ZM 
207860967+01 RAM 

-5.0439116+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS 9.9723118+02 ECCS 2.3005277-03 INCS 

VHS -2,2110126+03 RNMPS -7,5431632-01 APMPS 
TAS - 2,8623793+01 EAS -2,8560030+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1, 9038063-01 WY 
QX 1.7100888-01 Qy 

4. 7670271-01 
0. 7692831-0l 

•••••• CSM I MOON REF. /PHASE 22-
MEAN-OF-EPOCH 1971 

wz 
Ql 

• 119250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER / HR I 

8.5025769+01 

9.8593242+04 
1.9744888•01 

OXG 
VE 

2.2241669+02 OXMP 
-6,6004601+01 VHP 

2.2241813+02 OXME 

9,8590327+04 DXH 
8.4752078+01 LOM 

-2. 1871575+07 RAS 

1,4911524+02 RANS 
9,4540374+01 INHPS 

-2.8497014+01 SLRS 

-8.5820146-01 PX 
4.4916881-01 sxo 

509 

7.3829785+03 PTH 4.35~0121•01 AZ 

3.0082259+04 OYG -7. 1130085+04 OZG 
7.7279835+04 PTE 3,7748173+00 AZE 

-4.9198584+03 OYMP 
5,3563044+03 PTMP 

-5.0647119+03 OYME 

-3.2684339+03 DYM 
1.9471196+01 VM 

-4.1193901+01 LOS 

-1.5822973+02 APFS 
1.6583030+02 APOS 
9,9722584+02 PERS 

- 9,6670115-01 PY 
0.0000000 SYO 

-2.0494183+03 OZMP 
- 6.3016534-02 AZMP 
- 5.3452961+03 OZME 

4.4726881+02 DZM 
3,2990594+03 ARGH 
2.5352522+02 DES 

2.8950428+01 RPS 
9,9952531+02 TFPS 
1.9783882+00 HTAS 

6.1247028-02 PZ 
0.0000000 szo 

8, 514406~+01 

2.782J328+03 
-8.9663696+01 

5.3373730+02 
- 8.4117742•01 

5. 3373730+02 

3.2918523+01 
9.129.:t39t+Ol 

- l.593U72'~+01 

9.949370.HOt: 
1.1915661+02 
3.6000000•0< 

2.4847057-01 
0.0000000 

FEB. 1971, 19 HRS., 34 MINS,, 60,000 SECS. G.H,T. USN H USFT I Sec 

4 OAYS, 23 HRS., 14 H!NS • • 59,999 SECS. G.E.T • RAGR ,690411488475730+002 

RXYZ 
ROXYZ 

-.25249267606958101+000 
·41171054261112068+000 

.91301338234221795-001 

.75629437417060828+000 
.10671962484830299+000 
• 32868954152601583+000 

SELENOCENTRIC 
XL -8,6956799+02 YL 
RL 9.9503793+02 OECL 

SELENOGRAPHI C 
XS -2,6019523+02 

ALTS 5.6544396+01 
LTS -1.9978841-01 
l IN 1.6786564+02 

TRALT 5.7303078+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 1.5705656+04 y 
R 2.1136995+05 DEC 

GEOGRAPHIC 
XG 1.7941459+05 VG 
ALT 2.0792854+05 LAT 

EARTH-HOON PLANE 
XMP -3,8032882+02 YMP 
RMP 9.9503793+02 DEMP 
XME -2.1136795+05 YME 

PLANETARY COORDINATES 
XH l,6575223+04 YM 
RH 2,1098762+05 DEH 

XSUN 5.7638732+07 YSUN 

3.1443574+02 ZL 
2.1676651+01 RAL 

-9. 3774752+02 
1.2032557+01 
5,6972238+01 

-2 . 3045894+01 
5. 7212105•01 

ZS 
L CNS 

LH 
LAP 

APAL T 

1,8611023+05 l 
2.7917228+01 RA 

5, 1904606+04 ZG 
2.7919816+01 LO~ 

-8.9116639+02 ZMP 
1.3153726+01 RAMP 

-8,911M02+02 ZME 

1,8579580+05 ZM 
2.7859304+01 RAM 

-5, 0429456+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9733783+02 ECCS 2.3~72263-03 INCS 

VHS -2.2104477+03 RNHPS -8 .6987547-0l APMPS 
TAS 1.5893579+01 EAS 1.58556 63+ 01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,9039242-01 WY 
QX 1.9084844-01 QY 

4, 7663877-01 
e. 7551729-01 

•••••• CSM I HOON REF. /PHASE 22-
HEAN-OF-EPOCH 1971 

wz 
QZ 

·119500000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

3.6753529+02 OXL 
1.6012001+02 Vl 

2. 0743304+02 
-1.0550765+02 
-5.7950616+00 

9,9468453•01 
6.1993782+01 

DXS 
VRS 
LNE 

DR 

2.3931519+03 OYL 
5,3575469+03 PTHL 

-5.1683886+03 DYS 
5, 37 32800+03 PTR 
6.2811865+00 OSMP 
3·5090045+00 VT 

4.3961160+0 3 OZL 
3. 7526304-02 All 

l.4624658+03 DZS 
3, 7416844-02 AZP 
6.6917802-01 RSMP 
5.3732788+03 SEAS V 

9, 8962468+04 
8.5 176294+01 

OX -8,7597283+02 DY 4.8365284+03 OZ 
V 5,2841603+03 PTH 7.4898684+01 AZ 

9. 8962467+04 
1 .6 135146+01 

DXG 2. 7200948+04 DYG - 7 .6946509+04 OZG 
VE 8.1635899+04 PTE 3.5829094+00 AZE 

2,2643534+02 OXMP 
- 1,1311165•02 VHP 

2.2643659+02 OXHE 

~.8594934+04 OXM 
8 ,4902020+01 LOM 

-2· 1867386+07 RAS 

l.4911891+02 PANS 
9.5734769+01 INMPS 
1,5818137+01 SLRS 

-4,9520437+03 DYMP t .9868719+03 OZMP 
5.3575469+03 PTMP 3.7526081- 02 AZMP 

-5,0967279+03 OYME ~ -l .308l408+03 DZME 

-3.2691247+03 OYM 
1.5860872+01 VM 

-4. 1183427+01 LOS 

-1, 5822586+02 APFS 
1.6582999+02 APOS 
9,9733205+02 PEPS 

4.4041237+02 OZM 
3.2987870+03 ARGM 
2.4977542+02 OES 

3,0132677+01 PPS 
9,9972866+02 TFPS 
1.9787056+00 HTAS 

-8.5823437-01 PX -9,6297849-01 PY 7,9277679-02 PZ 
0.0000000 szo 4 .4389902-01 sxo 0.0000000 svo 

[.9105753+03 
-6 .7449891+01 

1. 452£859•02 
-8.8424400+01 

5. 0901505+01 
-6. 8968148+01 

1. 939&49 :HOJ 
1.1 l6470o+n 

I .939o5bb+U3 
-9.0357320+01 

-4. 8260990+02 
-9, 5316084+01 
-4. 8260994+02 

2.9273990+01 
9.1420000+01 

- 1. 5935565 +01 

9.94q4b98+0.:'. 
l.191,o30o +J2 
3.bOOOU00+02 

2.5760762-01 
0.0000000 

FEB. 1971, 19 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

4 OAYS, 23 HRS,, 29 MINS,, 59,999 SECS. G.E.T. RAGP .72801415590b54L+002 

RXYZ 
ROXYZ 

-.84166264905732721-001 
.86277330059653911+000 

.2335R000838165963+000 

.3213741€946773791+000 
.14837691439066561+000 

-.13060204558735155-001 

SELENOCENTRIC 
XL -2.8986302+02 YL 
RL 9.9612042+02 DECL 

SELENOGRAPHIC 
XS -8.6825726+02 

ALTS 5.7626885+01 
LTS -1.9947484-01 
LIN l,6786338+02 

TRALT 5,8385551+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x 1.5801084+04 y 
R 2.1193459+~5 OEC 

GEOGRAPHIC 
XG 1, 8299049+05 VG 
ALT 2.0849318+05 LAT 

EARTH-HOON PLANE 
XMP -9,2523272+02 YMP 
RMP 9,9612041+02 OEMP 
XME -2.1193427+05 YHE 

PLANETARY COORDINATES 

8,0443403+02 ZL 
3,0863224+01 RAL 

-4. 5n6938•02 
9 .4942417+00 
5.6845720+01 

-2.3145694+01 
5. 7406975+01 

ZS 
LONS 

L TE 
LAP 

APA LT 

1.8666496+05 
2,7881489+01 RA 

4,0099372+04 ZG 
2.7884067+01 LON 

-3,5685089+02 ZMP 
5.4215191+00 RAMP 

- 3.5685081+02 ZME 

5,1100023+02 DXL 
1,0981569+02 VL 

1.6430855+02 
-1.5209738•02 
-5 .7867298+00 

2.5657414+01 
6.2148651+01 

9,9109999+04 
8. 5161478+01 

9. 9 l099Q6+04 
1.2360063+01 

oxs 
VRS 
LNE 

OR 

ax 
v 

DXG 
VE 

9,4115666+01 OXMP 
-!.5890899+02 VMP 

9.4115045+01 OXME 

5,0150466+03 DYL 
5,3522031+03 PTHL 

-2.6022247+03 DYS 
5.3679536+03 PTR 
6.2768935+00 DSMP 
1.0296419+01 VT 

!. 7452491+03 DY 
2.8889145+03 PTH 

1.8680533+03 DZL 
1.1022397- 01 All 

4.6431566+03 ozs 
1.0990068-01 AZR 
6.6819710-0I RSMP 
5,3679437+03 SEASV 

2.3016090+03 
4·7613256+01 

oz 
AZ 

2.0481883+04 OYG -8.2065592+04 DZG 
8.4582928+04 PTE l,4455257+00 AZE 

-1.9923746+03 DYMP 
5,3522031+03 PTMP 

- 2.1368893+03 CYME 

4•8183544+03 DZMP 
1.1022370-01 AZMP 
1.5230063+03 OZME 

-7.5915l14•01 
-9.101'!704+01 

-6.9602475+02 
-9. 757<737+Jl 

5.0779001+01 
-5, 9732634•01 

-5.0284bb 7+01 
-1.275081<•0< 

-5.032%00+01 
- 9 .080)bl9t01 

-l.208297t>+03 
- l.03ll 7bH02 
-1.2082~70+03 



xv. 
k M 

XSlJN 

l ·609Qq47+0 4 YM 
2. 11 00G04+1J5 LEM 
5.7648953+07 YSUN 

1. 8 580052+05 ZM 
2.7857478+01 ~AM 

-5 . 04 1979o+n7 LSUN 

SELENOC ENTR I C OSCULAT I NG ELEMENTS 
SMAS Q. 9 75 1 270+02 ECCS 2.3767536-03 I NCS 

VHS -2.2 11 6704+03 RNMPS -0.7065400-0 1 APMPS 
TAS 5 .4 1 49 177+01 EAS 5.403H238+-0l MAS 

SEL ENOCFNTRIC UNIT VECTORS 
WX - 1.0050134- 01 WY 
QX 3.1 326004-0 l QY 

4.7654660-01 
0.50073 30-0 l 

+••• •• CSM I MO CN R ~ F. /PHASF 22-
MEAN- OF-EPOCH 1071 

hl 
Ql 

o ll 975000011000QG+Q03 HRS. FR OM LAUNCH 

RES TA RT COORD!NATf S I ER AND ER/HR I 

9.A5 q8999+04 OXM 
e .50 , 1931+01 LOM 

- 2 . 1 863198+07 RAS 

},4q121so+o2 RANS 
1.0 315744+02 INMPS 
5 ,3S280 l4+01 SLRS 

~l() 

-3.269H75+03 DYM 
1.2 25051 7+01 VM 

-4. 1172953+0 1 LOS 

-1. 5021083+02 APFS 
1.65824 15+02 APOS 
9.9750703+02 PERS 

- 8. 58 26027-01 PX -9,3036409-0 1 PY 
4,069 129.5-0 1 SXO 0,0000000 SYO 

4.3355571+02 DZM 
3.2985153+03 ARGM 
2.4602563+02 DES 

3.7545389+01 RPS 
9.9988353+02 TFPS 
1.9792260+ 00 MTAS 

1.9134119-0 1 PZ 
0. 0000000 szo 

2.56304t,8+Dl 
9o l 551:bb4+0l 

-1.5932403+01 

9.95 1418 5+02 
1.19203>1+02 
3.6000000+02 

3.1274777-01 
o. 0000000 

FEB. 19 71 , 20 HRS., 4 Ml f>lS., 60.000 SECS. G.M.T. ~SNM USF T I SEC 

4 DAYS, 23 HRS., 44 MINS., 59.99CJ SECS. G.E.T. RAGR .765616823;37355+002 

fJ X YZ 
~OX YZ 

.t347570BZ569~478 8 +000 

.1 9 55513 3 q105431 as +ooo 
• 235 758 5124103677 5+000 

-.3~43 66c3552154789+000 

. 100970 129 17 305288+000 
-.34567435023480208+000 

S' LENOC ENTK IC 
XL 
RL 

4.640944 3 +02 Yl 
o . G778')29+0 2 OEC L 

SEL ENOGRAPH IC 
XS -0.5256759+')2 

Al.TS 'l.02d6759+1') l 
LT S - l. 00 16127- •)l 
Lr ~ t.67HSPR2+~2 

TRAL T (, .(\Q1+5433+')1 

GF.. OC EN TK IC. 

vs 
l A TS 

LNS 
LAN 

RP.t.. L T 

lof.0 71)~1,(:.+:')4 Y 
Z. 11 94297+!)5 DEC 

GrnGJ; APHIC 
XG t. F\5358 26+')5 Y(, 
!\.L T 2. 0F'l ·J t 55+'J5 LAT 

f~ R TH-l" QO N PLAN E 
XMP - q . 1 21 5 358+')2 YMP 
RM P Q.Q77dl29+02 OEMP 
XM E -2 .ll q 425CH 0 5 YME 

PLAN ETA RY CCJ UR UINATES 
XM 1. 56()657 2 +0 4 Y,.. 
~ M 2 . ll 0 3 C43+05 OE~ 

XSU""' 5 .7ti'i9 171+07 YSUN 

B. ll 9 3f. 6 5+02 ZL 
2.0397083+ 0 1 RAL 

2.9603770+02 
I ·2893122+00 
5.67 l q20~+01 

-2.326887 3+01 
5.77602 39+01 

lS 
LONS 

LH 
LAP 

A PAL T 

1 .86736 1 7+ 05 
2.78 3 145 8 +01 k A 

2. 77 tb523 +04 ZG 
2.78'.j~ ')37. +0l LOJ\i 

3. <:-3 1203 0 +02 ZMP 
-5.455? 1 40+0 0 f.AMP 
3. S 3 11 Cl9l+ •1 2 /Mf 

l . &5<;24 23 +0; lM 
2e7A554 Ql+ .') l Rf\M 

-5. 0 4l 'J l3 3 +07 l.SUf\ 

S H EWJCENTRIC USCULAT IN G ELEM EN TS 
SMAS 9 . 9 7 54633 +') 2 ECCS 2 . 056 2 '536- 0J INC S 

VH S -2.2141Q 2 Q+'J3 PNMPS -l.l'J<f5 l 4A+0 J AP"'I PS 
TAS c .6668~9C+ O l EAS s . o 5~. 0 l 5'5+0 l W1 S 

S~ L E ~OCENTK I C U~IT VECT OQS 
WX -1. 905 9517-01 hY 
QX 3.6161122-0 1 QY 

4. 76541 5 0-01 
8,46 87413-01 

****** CSM I ~DON REF. /PHASf 22 -
MEAN-OF- E PGCH 19 71 

Wl 
Dl 

.120010000')00000+003 •1RS. FRU~ L A U~CH 

Qf. STA RT con~()INAT E S ( f::Q. AN D FP/Hll I 

3 .4776~41+02 OXL 
6.024816 8 +01 Vl 

2.2450897+01 
). 627362 1+0 2 

-5. 7783691+00 
3. 7 980 575+08 
b 0 l F.b264 Q+Ol 

DXS 
VRS 
LNE 

DR 

4.6243400+03 DYL 
5.3433944+03 PTHL 

1.5210373+03 DYS 
5.3501715+03 PTR 
6•2725728+00 OSMP 
! .0915664+0 1 VT 

- 1 .769 1934+0 3 DZL 
1.1704550-0 l All 

5.0158927+03 ozs 
1.1670123-01 AZR 
6.6721637-01 RSHP 
5.359 1603+03 SEASV 

l.f .BS502 9 1+04 
u .soB11 c; 1+01 

OX 1.3 538878+03 DY -l.342494 5+03 DZ 
V 2.7540379+03 PTH -4.68 11695+0 1 AZ 

G . 8 Q~ Cl 2 A 9+04 

~ .51 <1 5149+1)0 

DXG 1.1311623+04 DYG -e.375685 1+04 DZG 
VE 8.4540598+ 04 PTE - 1.3 6 10425 +00 AZE 

- G.48 56637+01 DXMP 
l. 5 6~84S0+02 VMP 

- Q. <t6 55675+ 0 1 OXME 

S . 6 6 02525+04 OXM 
f:l . S 2 1Jl8 ll+Ol L01" 

- l . 1859 0 08+07 RAS 

l.4 c; ll992+02 RANS 
-2. 53r.3 58 1 +02 INMP S 
o.64~3108+01 SLRS 

-•.5824338-01 PX 
3.8992313-01 sxo 

2.155!:573+03 OYMP 
5.3433945+03 PTMP 
2.0 11 21 23+03 DYME 

- 3.270 4522+03 DYH 
8.6401292+('10 VM 

-4.1 162470+0 1 LOS 

-1.592008 1+02 APFS 
1.6581866+02 APOS 
0,9754205+02 PERS 

-9. 1 263865-0 1 PY 
Q.0000000 svo 

4. 7 378560+03 DZMP 
1.17046 51-01 AZMP 
l .4t,27721+03 OZME 

4. 2669089+02 DZM 
3.2982439+03 ARGM 
2.422 75 84+0< DES 

4.0560 100+01 RPS 
9.9959752+02 TFPS 
! .979326 l+ OC MTAS 

2.3603468-01 PZ 
0.0000000 SlO 

-2.00930 30+03 
-1.1Hou29+02 

-1. 1171 326 ... 03 
- 1.02o::s14a+ o2 

5.06578•0+Jl 
-1. 601740o+Ol 

-l .987Jl5 l+03 
-l.290::SH53+J2 

- 1 .qe1,j200+03 
-9.080•745+0 1 

-1. 207542~+03 
-1. 0311001+02 
-1.201;42s+J3 

2. 19879?J4+ J l 
9. 16qll44+01. 

-1.5929243+01 

q.9549~12+0d 

lolq2l<itW+J2 
3.6000000+JL 

3.337JJ62-(Jl 
o.ooouo<io 

Ff-f\. 1Q7}, 20 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I ScL 

4 f)AVS, 23 HR S., 59 MINS., 59.c;gc; secs. G.t.r. ••GR ·8032194907o8lo7+JD2 

RXYZ 
PDXYI 

.27 3 26~282~77788 7 Q +00 0 

• 2 5423363b43 l J3C28+0 (hj 
.9707 550 5896572809-00 1 

- • 741: () 92 l A50 7642862+000 
-.67852 303345528223-002 
-.47071 376765 556180+000 

S E L E~OCFNT •IC 

XL 
"L 

~ .411212~+')2 YL 
~.991Jl259+')2 DE: t 

SE U: NCGR~PHI C 

XS -4.6459408+')2 
ALT S 6o 05 1Q06l+r) l 

LT S - 1 .c ~rn 4755-01 

LI/\; l.t:785G44+02 
TR ALT ~.l27773 3 +ll 

CEOCEN TPIC 

vs 
LATS 

LNS 
L AN 

f. P AL T 

X t . 60& 1 22S +fJ'- y 
2 .114C' 'il) O+'l5 O E~ 

GE OGRA Pt-IC 
XG l .f. t: 3 ~093+ 1J i; YG 
ALT 2. t ·7 9 b35A+'l5 LAT 

F i\RH-t - ,..C GN PLA~JI= 

XMP - 3 . 5 ll 316 e +')2 YMP 
Rl.\I' <; . ~C: Ql259+f)2 Ot: MP 
XM f. -2. 11 4 0 29?+05 V"1 E 

P LA "J E TA J<. V CO ClR.O fNAT ES 
X'-' 1.5122104+'.)4 YM 
~ ~ 2 . 1 10 5 1A0+ ~ 5 Ofr 

XSUN 5 . 7 t-~9 388+07 VSUN 

3. 3 4 32 1 " ~+0 2 IL 
- l. 34 ( 0 3 2 Ml+O O kA L 

8. 74362 Q3+02 l':: 
-7 . f. 4600 1 l+ ~)c~ l UN S 
5.e5~2b 8 7+ 0 l LT~ 

-2. 34C•3 &G l+ )l Ll\P 
5.7 f\ 7H479+ 0 l APALT 

l . B'J'.!2 1 2" +0 ~ 

2.77G5o ll+ 0 1 ,, 

l. S4 f.8 17"+ C .. lC 
2.770dlo!)+ 0 1 Lr1 r-. 

c. 'P2 ~ t:B <t+0 ? /MP 
-l. J \4 0424+0 1 P AMP 

9. 0 7 2 36t3+112 l.Mf 

l. 85~ 86~3+05 ZM 
2. 1e ~334J+ O l f<A.M 

-5. 04C0 4 ~9 + n 7 l SU~ 

St LE~OCENTR J C ll SCULAT I NG flf~. 1-fl.TS 
SMf\ S 9. 'H t. 3 2~9 +1 2 f.CC S l. ~24 )l t) Q- f" :S I NCS 

VII ') - 2 .21'>4319+ .)3 f.NMPS - l. ?3,...·0 11 8+0 0 APMPS 
r:.s 1. !'n32 5A I +')2 FAS 1.50 27324+() 2 MA~ 

l)f t. f. Nl)(f~lRl C u~nr VECTORS 
1-.X -l. Q059166- 01 \llY 
(JX 2 . 2h 5 2 q4 8- f) l C. Y 

t..76~30 2 3-01 
&. 72 03007-01 

wz 
Ul 

- 2 .33 f: 79}0+0 1 OXL 
l.955h947+01 VL 

- 1. 3292078+02 
1 . 17 48 4 0 1+ 0 2 

-5 0 76 CQ777+f) (l 
.':! . 79 d n570+08 
~ -1517136+01 

C. . B5 .-i 214t:+04 
11 . 50775t8+ 0 1 

DXS 
VRS 
LN f 

DR 

ox 
v 

Y. A5f. 2l44+04 OXG 
4.7506200+00 VE 

- 2 . 2 7 27527+0 2 DXMP 
1.1115814+02 VMP 

-2.2 7 ?7329+02 DXME 

Ct . 86055 13+ 04 OXM 
k.53516!."6+0 1 LOM 

- 2 .t t! 54Bl7+07 RAS 

l.4912070+C2 RANS 
-2.6210516+02 INMPS 

l. % 2214 1+02 SLR S 

-P. 5 82~042-0 1 PX 
4.33375Q9-0l sxo 

1.4777851+03 DY L 
5.3364q27+03 PTHL 

4.7151187+03 DYS 
5.3522BS0+03 PTR 
6.268 2242+00 OSMP 
4.826717'1+00 VT 

-1.7933039+03 OY 
5.0936136+03 PTH 

2.6997177+03 DYG 
8.155 7016+0 4 PTE 

4.9942240+03 DY1"P 
5.3364927+03 P TM P 
4.850C488+03 DYHE 

-3.2710890+03 DYH 
5,029 707 5+00 VM 

-4.1152005+0 1 LOS 

- 1. 5820071+02 APFS 
1.6501892+02 APOS 
9.9742932+02 Prns 

-9.551 7518-0 1 PY 
0.0000000 SYO 

-4.33l8137+0 3 DZL 
5.!822331-02 All 

2.3786707+03 ozs 
5.166•5%-02 AZR 
6.6673548- 0 1 RSMP 
5. 35228h8+03 SEASV 

-3.9 169 717+ 03 
- 7 .2423 748+01 

Dl 
Al 

-8. 1 467000+04 DZG 
-3.4 133682+00 AlE 

1. 8 1 64566+ 0 3 DZMP 
5.1822351-C2 AZMP 

- 1.478363 7+ 03 OZME 

4.lq8419q+02 OZM 
3·2970731+03 ARGH 
2.3852604+02 DES 

3.22A7194+01 RPS 
9.9925201•02 TFPS 
l. 9789879+00 MTAS 

l.117 250 1-0 1 Pl 
o.ooooojo szo 

-2.736l20l+J3 
- 1. 2085.JJo+JZ 

-8.6Q81.:'>b7+0.i::: 
-Q.94304 l. U+Ol 

5. 05 3oU44+0 l 
2.836107 ;+0 1 

-2 .71777 37+ 03 
l . Oq4t>4bO+J2 

-2.717b 9 j7+1)J 
-9. 036U~l.1+01 

-4. P6176!;li..+02 
-9.535b1.>~•0 l 
-4.tr6 17o ~3+02 

1. 834o<t'1b+ U 1. 
9. l82J6 b l+ :)l 

- 1. 5q2bJb.::'.+Jl 

q. 956133 6+32 
1.19174,0+JZ 
3. ti000000+02 

2.74149J,-U1. 
O. OOOOJ:>O 

.. 

( 

... 

( 

( 
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•••••• CSM I MOON REF. /PHASE 22- 10 
MEAN-OF-EPOCH 1971 

.120250000000000+003 HRS. FROM LAUNCH 

RE STAR T COORDINATES I ER ANO ER/HR I 

511 

FEB. 1971, 20 HRS •• 34 MINS •• 60.000 secs. G.M.T. USNM USFT I StC 

DAYS, 0 HRS .. 14 MINS •• 59.999 secs. G.E.T. RAGR . 8408221581~8~79+00 2 

RXYZ 
ROXYZ 

.24911435341073005+000 
-.43718963955731909+000 

-. 99427485282229501-001 -.110 52 064 07 8833924+000 
-.74294175270907423+000 -.3 1538106057117827+000 

SELENOCENTRIC 
XL 8.5793328+02 YL 
RL 909908860+02 OECL 

SEL ENOGRAPHIC 
XS 3,0159126+02 

ALTS 6.0595076+01 
LTS - 1.9853354-01 
LIN 1,6786062+02 

TRALT 6,1353737+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 1.54954 73+04 y 
R 2, 106549 5+05 DEC 

GEOGRAPHIC 
XG 1·8631413+05 VG 
ALT · 2,0721352+05 LAT 

EARTH-MOON PLAN E 
XMP 4,2014709+02 YMP 
RMP 9.9908859+02 DEMP 
XME - 2,1065300+05 YME 

PLANETARY COORDINATES 
XM 1.4637540+04 YM 
RM 2.1107314+05 DEM 

XS UN 5.7679603+07 YSU N 

- 3.4242165 +02 ZL 
- 2.239396 2+0 1 RA L 

9,2923306+02 
- 1.208 4132+01 

5. 6466170+01 
-2. 3531662+01 

5.7518120+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1 085706 19+0 5 Z 
2. 7794060+01 RA 

3, 7336466+03 ZG 
2. 77 96648+0 1 LON 

60 78 24126+02 ZMP 
-1.2976507+01 RAMP 

8.7824092+02 ZME 

1 .660466 1+05 IM 
2. 76510 34+0 1 RAM 

- 5.0390804+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMA S 9.9 7 23355+02 ECCS l. 9860503-03 I NCS 

VHS -2.2 170858+03 RNMPS - 1.3 62 0576 +00 APMP S 
TAS - 1.5953384+02 EAS -1.59493 73+02 MAS 

SELENOCENT~I C UNIT VEC TO RS 
wx - 1.905944 5- 01 ~y 
QX 1.4540544-0 1 QY 

•••••• 

4. 7649479-0 1 
0. 7835530-0 I 

wz 
QZ 

-3.806 2574+02 DXL 
-2.1 7 56 121+01 VL 

-2 . 0915697+02 
7 ·2018677•01 

-5. 7615 577+00 
-3. 7960577+08 

6 .147921 0+0 1 

oxs 
VRS 
LNE 

DR 

-2.5412544+ 0 3 OYL 
5.3355516+03 PTHL 

5.0807912+03 DYS 
5.3513484+03 PTR 
6.2638472+0D DSMP 

-3.7 121559+00 VT 

-4. 31850i2+03 OIL 
-3.9862556-02 All 

- 1 .6 767211+0 3 ozs 
-3.9 745288-02 AZR 

606525491-01 RSMP 
5.3513471+03 seAS V 

9 .8227335+04 
8.5210242+01 

DX -5. 8129621+03 DY -3.9055 162+03 DZ 
V 7.2 353692+03 PTH -4. 070 3677+0 1 AZ 

9. 8227333+04 
1.1 48 0265+00 

OXG -2.8297386+0 3 DYG -7. 717 2246+04 DIG 
VE 7.7 24552 1+04 PTE -3.5020653+00 AZE 

-2.2438085+02 DXMP 
6,4433 73 4+01 VMP 

-2 ,2438056+02 OXME 

9 .8607961+04 DXM 
8 .5501469+01 LOM 

-2. 18 506?. 6+0 7 RA S 

1 .4912283+02 RA NS 
9.3081799+01 INMPS 

- 1.5945387+02 SLRS 

4.639 1691+03 DYMP 
5,3355516+03 PTMP 
4.6951636+03 OYME 

-3. 2717077 +0 3 DYM 
1·4192533+00 VM 

-4.1141532+ 01 LO S 

- 1.5619895+02 APFS 
1.6561896+02 APOS 
9.9722958+02 PERS 

-8.5 626948- 01 PX -9.7064035- 01 PY 
4,5535612-0I SXo O.OOOOODO SYD 

-2. 1856266+ 03 DZMP 
-3.9662945-0 2 AZMP 
-5.4801640+03 DZME 

4.1296499+02 DZM 
3.2977029+03 ARGM 
2.3477625+02 DES 

2.7465456+01 RPS 
909921409+02 TFP S 
1.9763952+00 MTAS 

3 .8006701-02 PZ 
0 .0000000 szo 

- 1. 833"1 7 <+03 
-l, 118 3.C:b :HJi::: 

-1.0534506+02 
-9.116<0<••0 1 

5.04 142 7<+0 1 
7.0519917•ul 

- 1 .818511 1•'03 
a. 5488044•01 

- 1 .81849,6+03 
-6.96791 81+0 1 

5. 2305700•02 
-8.423!:>3 7 .i'.:+) l 

5.230'70U+02 

1 .470o !Ol +Ol 
9.1950193+0 1 

- l .592£'il'ii +Ol 

9. 952o300•J2 
1.2 11 0!62&•02 
3. 6000000+0 2 

2.366'i456 - 0l 
o. 000000 0 

CSM I MOON REF. /P HASE Z2- 11 
MEAN-OF-EPOCH 1971 Ha. 1971, 20 HRS •• 49 MINS., 60.000 secs. G.M.T. USNM USFT I S<C 

.120500000000000+001 HR S. FROM LAUNC H DAYS , 0 HRS ., 29 MINS •• 59.999 sec s. G.E. T. RAGR .6 7 8424825629 7 92+ 0D 2 

RESTART COORDINATES I ER AND ER /HR I 

RXYZ 
ROXY I 

.76746283480245107-001 
-. 66911135777916 914+000 

-.23b 7430050 7472757+00D -.14847692433821647+000 
• 27978 723125027856-0D1 -.2972485000685 1662+ 000 

SELENOCENTRIC 
XL 2.6430910+02 YL 
RL 9,9804360+02 DECL 

S EL ENCGR APHI C 
XS 808 714 266+ 02 

ALT S 5.9550088+01 
LTS -1. 9821964-0 1 
LIN 1.6786068+02 

TR ALT 6.0306746+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 1.441719 5+ 0 4 y 
R 2.1015476+05 DEC 

GEOGRAPHIC 
XG 1.8570535+05 VG 
ALT 20 0671334+05 LAT 

EARTH-MOON PLANE 
XMP 9. 3997179+02 YMP 
RMP 9.9804360+02 DEMP 
XME -2.1015449+05 YME 

PLANETARY COORDINATES 
XM 1.4152866+04 YM 
RM 2.1109446+05 OEM 

XSUN 507669815+07 YSUN 

-8. 1532718+0 2 ZL 
-3. 08 20288+0 1 RAL 

4.2 7987 85+02 
-9. 2766206+00 

5.6339654+0 1 
-2. 36/.8055+01 
5. 7778046+01 

ZS 
LONS 

LH 
LAP 

APALT 

1 . 65 29 395+05 
2.78 2624 7+ 0 1 RA 

- 7 .4312375+03 ZG 
2, 7828644+ 01 LON 

3 . 23 7 3722+02 ZMP 
-5.0566123+00 RAMP 

3.2373713+02 ZME 

1. 66 10927+05 ZM 
2.7848562+0 1 RAM ' 

-5,0361136+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9 742 666+02 EC CS J,9166626-03 I NCS 

VHS -2.2149264+03 RNMPS - J, 49348 72 +00 APMPS 
TA S - 1.08904 39+02 EAS - 1.0879912+02 MAS 

SELENOCENTRIC .UNIT VECTORS 
WX - 1.9059 645- 01 WY 
QX 505695186-02 QY 

****** CSM 

4. 76 4909~-0 I 
8,7813886- 01 

wz 
QZ 

-5, 1134466+02 DXL 
- 7 • 20385 74+01 VL 

-1. 6 0 92 013+02 
2 .5754244+01 

-5. 7 531079+00 
1.4637472+02 
6. 16 05688+0 1 

DXS 
VR S 
LNE 

DR 

-5.05 18878+0 3 DYL 
5.341 6639+03 PTHL 

2040360 17+03 DYS 
5. 35 74446+03 PTR 
6.2594424+00 OSMP 

- 9 . 703 1655+00 VT 

- l .~2 781 7 6 +03 OIL 
-1. 0407765- 01 All 

-4. 7 33 1430+ 03 DIS 
- 1.037 71 63-0 1 AIR 

6.6427360- 01 RSMP 
5.3574 358 +0 3 SEAS V 

9 . 8098 524+04 
6.555094 1+01 

DX -8.324 1963+03 DY -1·3216699+03 OZ 
V 8.4 302596+03 PTH -1.1323854+0 1 AZ 

Q,809852 1+04 
3. 5 770846+02 

DXG -4.926 7420+0 3 DYG - 7 .40 13292+04 DIG 
VE 7 ,4 17729 1+04 PTE - 1. 2 766645+00 AZE 

-8,796757 5+0 1 OXMP 
l .900430 3+0 1 VMP 

-A.7965843+0 1 DXM E 

9 . 8609869+04 OXM 
8 . 5651247+01 LOM 

-2. 1 646435+07 RAS 

l .4912302+02 RAN S 
6, 781819 2+ 01 INMP S 

- 1 .0869504+02 SLRS 

1 .7860468+03 DVMP 
5. 3416641+03 PTMP 
1.64 22 114+0 3 DYME 

-3.2 7230 85+ 0 3 DYM 
3.5780676+0 2 VM 

-4. 11 31061+01 LOS 

- 1.5819658+02 APFS 
1.6561885+02 APOS 
9.9742313+02 PER S 

-4.68369 12+03 DZMP 
- 1.0407806- 01 AZMP 
-P. 1779e5 7+0 3 DZME 

4.06 1279 1+0 2 OZM 
3.2974331+03 ARGM 
2.3102645+02 DES 

2.2200223+0! RPS 
9.9934077+0 2 TFP S 
1. 9 789705+ 00 MTAS 

-8.5827117-0l PX -9.8 006723- 01 PY -4.2 7608 53-02 PZ 
40 7 5 15 272-01 SXO 0.0000000 SYD o . 0000000 SZO 

l .b26.3.20o+02 
-6,8030422•0 1 

7. 226d243+02 
-a.2 161 240+0 1 

5.0292524+ 01 
5.822,9 14&•0 1 

L, 736'7&o!:>+D2 
0 . 2561050+0 1 

1. 736~ 1 64+0< 
-8.917:lu•6•0l 

1. 22 lb7 2~ +03 

- 7 .6 73j707+ 0 1 
1. 22 187.<5+03 

l.J06o787+)1 
9,20B6bbl+::i l 

- 1 .59 19750+01 

9.955 l 272+J2 
1.2 109751•0< 
3.6000000+02 

I. 9390840-01 
0.0000000 

I MOON REF. /PHASE 22- 12 
MEAN-OF-EPOCH 1971 FEB. 1971, 21 HR S •• 4 MINS • • 60.000 secs. G.M.T. USNM USFT I StC 

• 120750000000000 +00 3 HRS. FROM LAUNCH DAYS, 0 HR S • • 44 MINS •• 59,999 SECS. G.E.T • 

RE STAR T COORDINATES ( ER AND ER /HR I 

RXVZ 
RDXYZ 

SELENOCENTRIC 

-. 1413457 5650662254+000 
-.78286238606956039+000 

-.23274730684512747+000 
• 328011246 7394 7369+000 

- .97627264936589751- 001 
.3559537345345 1497+000 

RAGR .9 lb027 493 UOJ004+J02 



512 
XL 
RL 

-4.867853q+Q2 YL -B.0156625+02 ZL -3.36~ 1 059+02 OXL -4,55 0 5480+03 DVL 
5.3501 139+03 PT HL 

1 .9066326+03 Dl L 
-1. 1003 143-0l Al l 

2. 06905"1+ 0 3 
-6.5 7 8 0 008•0 1 Q. 9 f-4824 l •OZ DECL -l.o7t ll 52•01 RAL -1.2 12700 1+02 VL 

SELENOGRAPHIC 
XS 9,40 12 170+? 2 

ALTS 5, 7q99873+?1 
LTS -1.9790613-11 
LIN 1 ,6786072+02 

TR ALT 5.874755 1+01 

GtOCENTP re 

VS 
LA TS 

LNS 
LAN 

RPAL T 

x 1.318 1 361+04 y 
2 .102204 7•05 DEC 

GEUG~APHJC 
XG 
ALT 

l. d4Q2fl 5 +05 YG 
2 .<'·677<)06+05 LAT 

f/lfHH-MOON PL ANF. 
XMP Ao 9573300+02 YMP 
RMP <;.Q6482 4(1+()2 !lEMP 
XM t -2 . l 022C02+ 05 YME 

PLA NF T~ R Y COOR OINATES 
X'-1 1. 3668 147+()4 Y M 
~" 2.\111575+05 UEM 

XSUN 5. 7700026+07 YSUN 

-3.29S542~+02 

-~. 59 63 370- 01 
5.6213139•01 

-2.3805835•01 
5,7573311+01 

1.853 6 736+05 

LS 
LONS 
LH 
LAP 

APA LT 

2.H170984+01 F<A 

-1.83008 58 +04 ZG 
2.7873582+0 1 LON 

-4.24e0960+02 ZMP 
5.8 102517+00 FA~P 

- 4.24 80959 • 02 l~'F. 

l.b61 689? +0 , lM 
2. 7'345G 3 1+01 RAM 

-5,0371467+07 lSUN 

~ E L ~NDCENT~IC OSCULATING ELEMENTS 
SMAS Q.9745770+1')2 Fees 2.1549902-03 I NCS 

VHS -2,2 123936+03 ~NMPS - 1 .6261292+0'1 APMPS 
TAS -6.3 129127+0 1 EAS -6,30 17527+01 "AS 

SF. ltN1JC ENT P I C UNI T v =cr oRs 
\o>X - 1 . 9 05955 5-01 WY 
WX ~.0~74069-02 QY 

4. 7b4c; 174-0 1 
8. 77S l 753-0 1 

CSM I MOON R~F. /PHASE 22- 1 3 
MEAN-DF -FPOCH 19 71 

wz 
Ql 

. 1 2 10010010~00 00+00 3 HR S . F l'- 0 ~ LAUNCh 

~l:S TAPf COORDINhTf:.S ( [R AND lP/HI<. I 

- 1 .6689071+01 
- 1 .9339529+0 1 
-5.7446291•00 

b .4151 484+01 
6. l e72314+0 1 

9. 8274329•04 
8. 59325 76•01 

oxs 
VRS 
LN E 

DR 

DX 
v 

-1. 7296909+03 DYS 
5.36587 06+03 PTR 
6 . 2550094+00 OSMP 

-1.0274410•0 1 VT 

-7.8234393+03 DY 
8, 4 163632+03 PTH 

-4,9~40463+03 Ol S 
- 1 .09 70 833-0 1 AlR 

6.632929 1-01 RSMP 
5.365860 7 +03 SEAS V 

2.3059034+03 
1.73759 1 1•01 

Dl 
Al 

1 .12 1 6664•03 
- 7 . 7934207<0 1 
5. 0110 00<•0 1 
1 .4448595+01 

2. 07648<6•03 
8, 2706065•0 1 

9. 9274328+04 
3. 54 32903•02 

DXG - 5,61 1460 1+03 DYG -7.4 180 70 1+04 DZ G 2.0764826+03 
VE 7.44 2 1616+04 PTE 1 .9354678+00 AZE -8,92 1448 1•0 1 

J,0 08 7820+02 OXMP 
-2.5373076+0 1 VMP 

1 .00P7925+02 DXME 

9 .8611239+04 DXM 
8,5&00992+0 1 LOM 

-2.1842242+07 RAS 

1,49 12299+02 RA NS 
A, 7536500+0 1 I NMPS 

-6,29~7495+01 SLRS 

-2.353 1648+03 DYMP 
5.350 11 40+03 PTMP 

-2.4968301+03 OYME 

-3.2728913•03 DYM 
3.5419824+02 VM 

-4.1120588+01 LOS 

- 1.5819871+02 APFS 
1.658 1888+ 0 2 APOS 
9.9745300+02 PERS 

-4,65448 17+03 DZMP 
- 1 . 1003 11 8-0 1 AZMP 
-7.9485 142•03 DZME 

3,9927067+0 2 OZM 
3.297 1639+03 ARGM 
2.2727666•02 DES 

2. 1 9 18336+01 RPS 
9.9960 71 9+02 TFPS 
1 ,9790623+00 MTAS 

-9. 5bl 7092-0l PX -9.8034945-0 1 PY -4. 7 07855 7-02 Pl 
4 , 7010137-0 1 SXO 0.0000000 SYO 0.0000000 SZO 

l . 1925333•J3 
-7. 704 l 4b;+O l 

l . 19 2:>.J3,,+ .J 3 

7.428ou4l+OO 
9.2221147+01 

- 1 .59 16!)93•0 1 

9. 95308 1 'J+O<: 
1 .2 109583+\)2 
3.6 000000+02 

l .9156d54-0 I 
0 . 0000000 

F Fb. 19 7 1, 2 1 HRS. t i q MINS., 60.COO secs. G.M.T. USNM USF T I S<L 

01\ YSt 0 HRS., 5q M!NS., 59 .9<;9 secs. G.f..T. RAGP ,953630 16049 1416+002 

F<.XY l 
ROXVZ 

- • 2 7 '- 63 12 6 08n 280'- 76 +00('1 
- .22629~91 3B 5499l6 ~ +r,oo 

-. 89?•93 0 2174446 128-001 
.75 ; hOfl.C 5h 23691507+00Q 

.11410274 111 5 105 74-001 

.47 1407905546830 17+000 

Sf. L F.~OCEl\! TR IC 
XL -'1 . t. 5B ll B1+ 0 2 Yl 
~ L 9 . 9 533l~f'. +02 Dl:C L 

l)f. U :NC GQAPHJ C 
XS ~. 26~ 32 ~3 +02 YS 

t. LT S 5.683~336 + ·)1 L AT S 
LT S -l.97592~0-1 1 L NS 
L I N l . 67B6l04+0?. LAN 

TRl\LT 5.75 9 7 (1 0 ~ +01 l'-PALT 

GEOCFN TR JC 
l. 223 750fl+04 y 
2 . 1082 7UJ:+ Q') DEC 

GEOGRAPH I C 
XG l. 83Q623 f+ 05 Y(, 
ALT 2 . 073d577 +05 LAT 

FART~-IJC ON PL AN I= 
Xf-lP .L 119 :)163 +')2 YM P 
p 1.1p e; •'"i331R6+02 DE~P 
XI-Ir: - 2 .l 0 A2506+ 05 YMF 

l'Ll'lf\'E T1rnv COO~DINt. T ~ S 

X~ l.318312 0 +-14 Y/.1 
R. "1 2 .lll37 ')2+1t} fJEM 

.IC.S UN 5. 7710 235 +'1 7 YSUf./ 

-3.0 7 540°6+02 l l 
~ . 26265 5~ + 00 Phl 

-8.8R 692 12+f"'J2 
7. 93P4352 + 0 1) 

5 . 6086-6t'l+Ol 
-2. 3947. 0 55+01 

s. 74 3082 4-l" i)l 

l .d5112001+05 

ZS 
LONS 

LH 
LAP 

A PA L T 

2.78997 0 ~+01 ~/.. 

-2.c561 C78+t)4 ZG 
2.79022 9 9+0 1 LON 

-c. l l)!i745<H0 2 Zf'' J> 
1.33121 27+0 1 IJf\M P 

- S .l697 4 5JJ + ')2 Z~F 

l . Bt-?27""5+fJ'1 ZM 
2-784313 ~ + 0 1 PAM 

-5 . 03n 7 G6 +0 7 z sur... 

C.E U : r-;ocE t-J TP J ( LiSClJL,, Tff-JG t·LE:MFfl.; TS 
SMAS r:.<::-722'J 23 +1)2 fC C S 2 .06C 2 5 74- ('3 I NCS 

VHS - 2 . 2 112 235 +03 pl·H'- P S -l. 7 '17 0 l 0t1 +0 0 A PMPS 
T llS - ? .~l 'i 0"!'>9 +01 '-=AS -2. 32f 3114,.,+ tH MAS 

SE L ENUCENHcl( u -~ur VEC Tr: r- c; 
'l<.X: - 1.9059 3 '3 1-0 1 WY 
OX: l.46 7254 0-, l (J Y 

4. U: <trl~·f'5-·1l 

"· 7872475-•.)l 

•••*•* (l)M I MflC'N P f f. / PHASE 22.- l t. 
-'~ ~ flil.1-Uf.- E P !'J CH 1<171 

... 1 
l)l 

.1 212':i" ·"01)f't')Qf"'.1 0 'HO C. 3 HR S. f.1,.J"t LAU NCh 

RtS T/\ RT CflOPU l "l .l TFS I f Q A~(J FJ./hP l 

3 . 92~6226 +01 DXL 
-1. ~ 1 r; e. 7!' 1 +02 Vl 

l. ~ 7464 26 +(1 2 
- fi .43 5 5&27+ !') 1 
-~.73~ 1 205+00 

3 . 202 63C7+Ql 
o. l : 39fl7l+Ol 

oxs 
VRS 
LNE 

OP 

- J, 315 3972+03 DYL 
5. 3556537+03 PTHL 

-4.8333201•03 DYS 
5.3713918+03 PTR 
6 . 2505465+00 OSMP 

- 4.3473115+00 VT 

4,4095700•03 DlL 
-4.6508502-02 AZL 

-2.18418 17•03 ozs 
-4,6372064-02 AZR 

6,6231 179-0J RSMP 
5.37 1390V+n? SEASV 

2.7401!>51•03 
-5. 9 198238• 0 1 

8.486;&59+'.)~ 

-8.08l<tl:)-.+0l 
5.004'11Ci'+•J J. 

-3 . 0151659+01 

9. A65 1366+04 
fl . 62 34144+0 l 

DX -4.5888533+03 DY 4.8019838+0 3 DZ 2.7439466+03 
V 7. 1 8t5057+03 PT H 4.6957929+0 1 AZ 8.62 1 ~49l+Vl 

~ . &t:> l 3l:6+04 

3 . 50 &7 11 3+02 
DXG -7.88794S5+03 OYG -7.7389609+04 DZG 2.743bij7U+J3 
VE 7.783~940+04 PTE 3.8~90532+00 ALE -8.976l0b~+O l 

?.2o l8 Q86+02 OXMP 

-7.1 2 11364+01 VMP 
2. 2Q1P234 +02 OXME 

q .Bl'-12070+04 DXM 
t' . 5Q5 ()702+01 LOM 

- 2 .lb 3P. 049+07 RAS 

l. 4S l233Q+02 RANS 
9 . 31•0353+01 I NMPS 

-2.3 1 565:P3+0 1 SLRS 

-~. 5~£' 7447-n t PX 
Lt.<;4 534c;1-r:i 1 sxo 

-5,087C022+03 OYMP 
5.35565 37+03 PTMP 

-5 .2 304973+03 DVME 

-3.273456 1+03 DYM 
3.~ C587 6 8+02 VM 

-4,1110 1 16+01 LOS 

- l .58 l c:iBt:5+02 APFS 
1 .6581900+02 APUS 
9.9721595+02 Ptf,<S 

-9,7033742-01 PY 
0.0000000 svo 

- 1 .6 14 1682+0 ? DZ MP 
-4.650 8251-02 AlMP 
-4 .QQ7939 1 +03 DZME 

3.924 1 3~2+02 OZM 
3.2968951+03 ARGM 
2.23526~7•02 OES 

2. 7 66 1805+0 1 RPS 
9 .992747 5+02 TF PS 
l .9783556+Cr MTAS 

4 . 10156 7 3-02 PZ 
0.0000000 szo 

4 . 4 7 09d01+")£ 
-a. 506 7 o:;J+.J1 
4.4 70'7isOJ+0£ 

3. 79 1 :>£0.;+o o 
q.23535fl7+-0 l 

-1. 5<1 1.,4£9+,Jj, 

9. 95 l b:>70+.,)2 
1. 2 11 £ 7 £5+02 
3. 60000C,v+02 

2.3824t9 7 b-Ul 
0, OOOVOOJ 

F EO. l C. 7}, 2 1 HPS., 3 4 ,..INS., 60. COC SECS. G.M.T. USNM USFT I S<L 

'.i [ AYS, HRS., 14 MI NS., 59.Q1iC1 SECS. G.E.T. RA GR .99l23282 7~£ll.l:~+002 

I-I.X V l 
P[)X 'r'l 

- • 242 ~2'3'.l 23 37 25 61 J..,7+ 1 •) 1) 
.467 1 797704704C1Jt.+ ")'.)r) 

. 1'1779057045260866+000 
• 7 31G 1288 fll 1529480+000 

. 11 3 75692803666895•000 

. 3036 1454985 183021•000 

Stl f. NOCFN TP J( 
XL - .R . 36 2 9 158+')2 YL 
PL Q. 95 1lq9e+')7. ~l::: L 

Sfll=N1GPAP HI( 
XS -3.44?t.Jq9+1) 2 

.l lT S 5.&Es26-. l:i8 +Q l 
tT S -1.0727~76-f'Jl 

Ll"J 1..t7R'> ?8 1+ 02 
TWA I T '> . 7 ~ '35121+0 1 

GEOCENTRIC 
1 . l f-b ?l 27+04 

vs 
l A TS 
L~ S 

LAN 
f< PAL T 

3 .7 1 223;6 +0? ll 
2 .3 17 C5c '>+01 R•' L 

-<;. 10 10 4('2+<' 2 l ':: 
l .21173&4+01 l f1/\S 
5.59l:O ll 0•01 LTf 

-2.405 B344+01 LAP 

'>. 7448662+ 0 1 APAt T 

l .fo6t 5h39+ (1 5 

.1. ~ 1 77 1 30+02 OX L 
l.St.l"J 6372+02 Vl 

2 . Qt-<l 32Pl+02 
-1. 1o nc_:.18+02 
-5.7275833+00 
- 1 .6850545+02 

t>.!Fl30 l l>Ol 

Q.90'"14134+04 

oxs 
VRS 
LNE 

DP 

DX 

2.7155 7 81+03 OVL 
5.356 1066+03 PTHL 

-5 .0200742+ 0 3 DYS 
5. 3718440+03 PTR 
6.2460598+00 OSMP 
4.0 789522•00 VT 

-5.5842482+02 DY 

4.2660190+ 03 DZ L 
4. "3634098-0 2 All 

1 .9 106585+03 DZS 
4.3505877-02 ALP 
6,6 1 330q9-0J RSMP 
5.37 18424+0 3 SEAS V 

4.65 15 7 59+03 DZ 

l . 7 04d£ l t:1+03 
-t;. <;O l o1£. '1+ J l 

6. 467 900£+1)1 
-8.930:,760-+Jl 

4.9Q2 7 't2'1+u l. 
-7.22 12.>b7+0 1. 

l . 7 64t,174+03 

.. 

( 

" 

... 

(_ 

\ 



~ 

< 

'" 

( 

~ 

2.1162027+05 DEC 

GEOGRAPHIC 
XG 1,8241423+05 VG 
ALT 2.0817886+05 LAT 

EARTH·~OON PLANE 
XMP •4,6016417+02 YMP 
RMP 9,9531999+02 OEMP 
XME •2,1161843+05 YME 

PLANETARY COORDINATES 
XM 1,2698410+04 YM 
RM 2.1115826+05 OEM 

XSUN 5,7720442+07 YSUN 

2,7894088+01 RA 

·4.1308172+04 lG 
2.78~6670+01 LON 

•8,5478130+02 lMP 
1.2750974+01 RAMP 

·8,5478112+02 lME 

1.8628517+05 lM 
2,7840182+01 RAM 

·5.0352123+07 ZSUN 

SELENOCENTRlC OSCULATING ELEMENTS 
SMAS 9.9736572+02 ECCS 2,1879459·03 INCS 

VHS ·2.2108157+03 RNMPS ·l,8700386+00 APMPS 
TAS 2,0413344+01 EAS 2,0369325+01 MA S 

SELENOCENTRIC UNIT VECTORS 
WX •l,9061209·01 WY 
QX 1,8271281·01 QY 

4. 7641318-01 
8,7628100-01 

•••••• CS"'4 I MOON REF, / PHASE 22· 15 
MEAN-OF-EPOCH 1971 

Wl 
QZ 

,121500000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

513 

8,6363708+01 V 5.0064099+03 PTH 7,8014626+01 AZ 1 ,249334 9 +0< 

q,9004133+04 
3.4724043•02 

OXG -1.3621458+04 DYG •8,1009796+04 DZG 1,7650113+03 
VE 802165971+04 PTE 3.4169614+00 AZE •9,04lo0ll+Ol 

2.1968109+02 OXMP 
- 1.1829542+02 VMP 

2,1968306+02 OXME 

9,8612362+04 OXM 
8,6100378+01 LOM 

-2. 1833855+07 RAS 

1.4912745+02 RANS 
9, 5311946+01 IN~PS 
2.0325691+01 SLRS 

-4. 7509998+03 OYMP 
5, 3561067+03 PTMP 

-4,8943246+03 OYME 

-3,2740030+03 DYM 
3,4697709+02 VM 

-4, 1099644+01 LOS 

-1.5819374+02 APFS 
lo658183H02 APOS 
9,9736091+02 PERS 

-8, 5831085-01 PX - 9.6451181-01 PY 
4.4581116-01 SXO 0.0000000 SYO 

2.4067576+03 OlMP 
4.3634248·02 AlMP 

-8.8675234+02 OZME 

3.8555683+02 OlM 
3,2966270+03 ARGM 
201977707+02 DES 

2.9679666+01 RPS 
9,9954789+02 TFPS 
1.9787886+00 MTAS 

7.1847390- 02 PZ 
0.0000000 szo 

-5.6868Uo+O<! 
-9.625~48v+Ol 

-5.6868137+02 

1.5057867-01 
9,248o004+Jl 

-1.59lll2bo+vl 

9. 951 tjj54 t(j('.: 
t.211JtLlb+.JL 
3.tiooouou+Jt. 

2.54070;:.-01 
O, OOOO<JUO 

FEB. 1971, 21 HRS.' 49 MINS .. 60.000 secs. G.M.T, USNM USF T I Ste 

DAYS , HRS •• 29 MINS., 59,999 secs. G,E,T. RAGR .l02883549S35304+003 

RXYl 
RDXYZ 

-,6500970327573502H-001 
.87926675927808~66+000 

.24012917222886626+000 

.268 54445204686674+000 
.14770413593554060+000 

-. 46352733207567552-001 

SELENOCENTRIC 
XL -2.2388~10+02 YL 
RL 9.9639128+02 DECL 

SELENOGRAPHIC 
XS -9,0753522+02 

ALTS 5, 7897757+01 
LTS •l,9696477-01 
LIN 1,6786000+02 

TRAL T 5, 8656418+01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPAL T 

x 1.1989536+04 y 
R 2.1213398+05 DEC 

GEOGRAPHIC 
XG 1. 7978352+05 VG 
ALT 2,0869257+05 LAT 

EARTH-MOON PLANE 
XMP -9,5430889+02 YMP 
RMP 9,9639128+02 OEMP 
XME -2.1213379+05 YME 

PLANETARY COORDINATES 
XM 1.2213425+04 VM 
RM 2.1117948+05 DEM 

XSUN 5,7730647+07 VSUN 

8,2698891+02 ZL 
3.0698843+01 RAL 

-3.8110909+02 
5,9317305+00 
5,5833597+01 

-2.4158315+01 
5. 7668236+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.8716876+05 z 
2.7856300+01 RA 

-5.3420767+04 ZG 
2,7858874+01 LON 

-2, 7569405+02 ZMP 
4.4894598+00 RAMP 

-2. 7569409+02 lME 

l,8634177+05 ZM 
2.7837065+01 RAM 

-5.0342449+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9751900+02 ECCS 2.1211490-03 lNCS 

VHS -2.2120864+03 RNMPS -1,9798464+00 APMPS 
TAS 5,7897564+01 EAS 5,7793690+01 MA S 

5,0868323+02 OXL 
1.0514845+02 VL 

1. 5469721+02 
-1.5722058+02 
-5. 7190163•00 

3.7980579+08 
b .1899986+01 

9. 9120800+04 
8.6334790+01 

OXS 
YRS 
LNF 

OR 

ox 
v 

5.1109182+03 DYL 
5,3507668+03 PTHL 

-2.1751554+03 DYS 
5,3665215+03 PTR 
6,2415431+00 OSMP 
9.6033999+00 VT 

108363864+03 DY 
2,6849795+03 PTH 

1.5609697+03 Oll 
1.0283335-0l All 

4.8471041+03 ozs 
1.0253096-01 AZR 
6.6035007-01 RSMP 
5,3665129+03 SEASV 

1.9396696+0 3 
3.8943859+01 

Ol 
AZ 

Q,9120796+04 
3.4345124+02 

OXG -2 .2188144+04 OYG -8.1880646+04 OlG 
VE 8,4834125+04 PTE 1.1398654+00 AlE 

7,7993226+01 DXMP 
Cl, 638863 1+02 VMP 

7,7993611+01 OXME 

9,8612116+04 OXM 
8,6250017+01 LOM 

-2,1829660+07 RAS 

1,4912989+02 RANS 
1·0347835+02 INMPS 
5,7690857+01 SLRS 

- 1.5471490+03 DYMP 
5·3507668+03 PTMP 

- 1.6903035+03 CYME 

-3.2 745318+03 OYM 
3,4336647+02 VM 

-4.1089174+01 LOS 

-1.5817812+02 APFS 
1.6581204+02 APOS 
9,9751447+02 PERS 

4,9693380+03 OlMP 
1 . 0283352-0 1 AZMP 
l.6760886+03 OZME 

3.7a69998+02 DZM 
3.2963592+03 ARGM 
2.1602728+02 OES 

307838256+01 RPS 
9.9963486+0 2 TFPS 
1.9792447+00 MTAS 

-2.6943476+02 
-9. 34lb37B+:>l 

- 7.575ibbl+02 
-9.823lJ't 9+:l l 

4.980;761+01 
- 5.59470bl+Ol 

-2. 729L:><i5+02 
-1.250946~+02 

-2. 7292855+02 
-9.081il04+Jl 

-l .2420bl.::+- Q3 
-1.0347278+0; 
-1.2420012+03 

-3.4791936+\JU 
9.26 18-19d+Jl 

- 1.5907102+01 

9.9540.Jll+)Z 
l.2llb 2:62+02 
3. 6000000+0.2 

SELENOCENTRIC UNIT VECTORS 
WX -1,9072839-01 WY 
QX 3.1750083-01 QY 

4. 7632734-01 
8.5731864-01 

WZ -8.5833267-01 PX -9,2887880-01 PY 
QZ 4.0521339-01 SXO 0.0000000 SYD 

1.9523564-01 Pl 
0.0000000 SlO 

3 .147493l-;Jl 
o. 0000000 

•••••• CSM I MOON REF. /PHASE 22- 16 
MEAN-OF-EPOCH 1971 

.121750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO FR/HR l 

FEB. 1971, 22 HRS., MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

5 OAYS, HRS., 44 MINS., 59,999 secs. G.E.T. RAGR .106643816<78385+003 

RXYZ 
RDXYZ 

.15187741337333886+000 
• 7637 2292636 7405 06+000 

.22853365108956234+000 
-.35592989826250811+000 

.93061652090159273-001 
-.36730848639649680+000 

SELENOCENTRIC 
XL 5,2305572+02 Yl 
RL 9,9787847+02 OECL 

SELENOGRAPHIC 
XS - 9.2345206+02 

ALTS 5,9384919+01 
LTS -l.9665094-01 
LIN 1.6785574+02 

TR ALT 6.0143600+01 

GEOCENTRIC 

vs 
LAH 

LNS 
LAN 

RPALT 

x 1.2251415+04 y 
R 2.1207453+05 OEC 

GEOGRAPHIC 
XG 1,7583303+05 VG 
ALT 2.0863311+05 LAT 

EARTH-~OON PLANE 
XMP -8.7331278+02 YMP 
RMP 9,9787845+02 DEMP 
XME -2.1207398+05 YME 

PLANETARY COORDINATES 

7. 8705470+02 
1.8734273+01 

3. 7807461+02 
4. 3440868-0l 
5,5707083+01 

-2. 42 84082•01 
5.8026535•01 

lL 
RAL 

ZS 
LONS 

L TE 
LAP 

A PAL T 

1.8718441+05 z 
2.7807056+01 RA 

-6. 5351702+04 ZG 
2.7809628+01 LON 

4. 6994330+02 ZMP 
-6.3653231+00 RAMP 

4,6994341+02 ZME 

3.2049815•02 
5.6393040+01 

7. 5657036+00 
1. 5773510+02 

-5,7104205+00 
3,79A0575+08 
6 .1594 780+01 

9.8931829+04 
8.6255271+01 

9.8931831+04 
3,3961145•02 

OXL 
Vl 

oxs 
VRS 
LNE 

OR 

4,4392%0+03 DYL 
5. 342 8665+03 PTHL 

1,9686509+03 OYS 
5, 3586450+03 PTR 
6.2369983+00 DSMP 
9,3880126+00 VT 

-2,0689155+03 OZL 
1.0067467- 01 All 

4.8557099+03 OlS 
1.0037869-01 AlR 
6,5936915-01 RSMP 
5.3586368+03 SEASV 

OX 1.1642532+03 DY - 1.6970723+03 OZ 
V 209705936+03 PTH •5, 4885214+01 AZ 

OXG -3,0915316+04 OYG - 7 ,8537019+04 OZG 
VE 8.4429906+04 PTE -1.6402735+00 AZE 

-1,1063225+02 OXMP 
1.5171461+02 VMP 

- 1.1063225+02 DIME 

2,5762959+03 DYMP 
5, 342 8665+03 PTMP 
204333119+03 CYME 

4,5322470+03 DlMP 
1,0067503- 01 AZMP 
1.2392577+03 OlME 

-2.1350550+03 
-l .1499b4.2+<>2: 

- l.123l'J74::.+ U3 
-1. 021003-+0l 

4.<;6841!;1:>•01 
-1.2029117•01 

-2.142lti6b+U3 
-l.3l8bl0&+02 

-2. l42!Lb7+ U3 
-9.0774099+,)l 

-1.169469~+"03 

-1.0271176•02 
- 1.1694699+03 



XM 

'·" X\ Uf'I 

l.172q)l)G+ n4 YM 
2 . 1 1201)61+ f) c:; 11EM 
5 .7740 q!;, • 0 7 YSUN 

1. 86 397 36 +0 ~ ZM 
2.7b33790+0 l R ~k 
-S.03~2771+07 lSUN 

Sl L ~NOCEN TR I C OSCULATIN G fLEMfNTS 
SM AS 4 .~7541154+02 EC.~S l . lfJf-52 2 1- 0~t JtK S 
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•••••• CSM I MOON PEF. /PHASE 22- 19 
MEAN-OF-EPOCH 1971 

• 122500000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES t ER AND ER/HR I 

515 

FEB . 1971, 22 HRS., 49 MINS., 60.000 SECS. G,M,T • USNM USFT I SlL 

DAYS, HRS,, 29 MINS., 59.999 SECS. G,E,T. RAGR .ll79246lb>U7629+J03 

RXYZ 
RDXVZ 

.57238748404386672- 001 
-.88416240418909763+000 

-.2427545709i408440+000 -.1474235331307 1281+000 
• b 1252995463720366-00 l -.24383366027848332•000 

SELENOCENTRIC 
XL l .9 712~45+02 YL 
RL 9.9778874+02 OECL 

SELENOGRAPHIC 
XS o.2321939+02 

ALTS 5,9295214+01 
LTS - 1,0570904- 01 
LIN l.6785770+02 

TRAL T 6.0053886+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

R PAL T 

x 1.0469855+04 y 
R 2.1029860+05 DEC 

GEOGRAPHIC 
XG l.5919422+05 VG 
ALT 2.0685717+05 LAT 

EARTH-~CON PLANE 
XMP 9.65b4912+02 YMP 
RMP 9.9778873+02 OEMP 
XME -2.1029845+05 YME 

PLANETARY COORDINATES 
XM 1,0272728+04 YM 
RM 2.1126410+05 DEM 

XSUN 5,7771448+07 YSUN 
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1 .253:iU~H+03 
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CSM I MOON REF, /PHASE 22- 20 
MEAN-OF-EPOCH 1971 FEB. 1971, 23 HRS,, 4 MINS ., 60.000 SECS. G.M. T. USNM USFT I StC 

.122 750000000000+003 HRS, FROM LAUNCH DAYS, HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .121684883;507 1u+003 

RESTART COORDINATES t ER AND ER/HR I 

RXVZ 
ROXYl 

- .15839942520956928+000 
-. 74915026418598587+000 

-.224920784739117 10+000 
.37934743186121566+000 

-,89591267339970815-001 
.37703100184780175+000 

SELENOCENTRIC 
XL -5.4551709+02 YL 
RL 9.9640044+02 DE:L 

SELENOGRAPHIC 
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I MOON REF, /PHASE 22- 2 1 
MEAN-OF-EPOCH 1971 FEB. 1971 , 23 HRS ,, 19 MINS,, 60,000 SECS. G.M.T. USNM USFT I StC 

.123000000000000+003 HRS , FROM LAUNCH DAYS, HRS,. 59 MINS., 59,999 SECS. G.E.T, 

RESTART COORDINATES t ER ANO ER/HR I 

RXYZ 
RDXYZ 

SELENOCENTR IC 

- .27900604337392697+000 
- • l 6404369186 89916 7+000 

-.72299517126535 028-001 
.776702,6923874974+000 

.219 06 104809887461-COl 
,467432123018034 15+000 

RAGR .125445 14999379£+003 
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X~ UN 5 .779l q 3C+!) 7 YSUN 

-2.4 ~G9 4 7 3 + 02 Zl 
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- 1.9230131+02 lME 

1.8675802+05 lM 
2,7806361+01 RAM 

-5,0264996+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9, 0752382+n tees 1.8640746-03 INCS 

VHS -2,2124564+03 RNMPS -2,9795699+00 APMPS 
TAS 6,1549249+01 EAS ~.1454266+01 MAS 

517 

R,7505125+01 2.5166628+03 PTH 2.9265707+01 Al 

9.9094606+04 
3,1453944+02 

OXG -5. 9451807+04 OYG -6. 0820968+04 DlG 
Vf 8,5052641+04 PTE 8.2878286-01 AZE 

6,l4542q7+0l DXMP 
-1.6884819+02 VMP 

6, 1452 59 7+01 DXME 

9.8590783>04 DXM 
R,7445821+01 LOM 

-2.1796076+07 RAS 

1.4913792+02 RANS 
1.0389263+02 INMPS 
6,1360445+01 SLRS 

-1.0904988+03 OYMP 
5.3494714+03 PTMP 

-l.2322 866+03 CYME 

-3.2781175+03 OYM 
3.1448014+02 VM 

- 4, 1005418+01 LOS 

-l.5814517+02 APFS 
l.65H980+02 APOS 
9,9752031+02 PERS 

5.0809206+03 DZMP 
9.3819872-02 AZMP 
1.7897371+03 OlME 

3.2385250+02 DlM 
3.2942361+03 ARGM 
l ,8602890+0? DES 

3.8224442+01 RPS 
9 . 9938326+02 TFPS 
l,9792591+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX -l,9095749-01 wY 
QX l,2324l04-0I QY 

4. 7610588-01 
8.5622176-01 

Wl -8.5840459-01 PX 
OZ 4,0298820-0I SXO 

- 9. 2 684973-0 l PY 
0.0000000 SYD 

2.0051797-01 PZ 
0.0000000 szo 

•••••• CSM 

-1.23372<1+02 

-4. 938b28!>+0£ 
- 9. 08l.l692•0l 

- l.269t>07<t+03 
-l.037blb7+0£ 
-1.2696074+03 

-3. 251J!>'1)•Ul 
9. 367bt.i'i<t+Jl 

-l.58Bl7~7+ :H 

9. 956043 7+0 ~ 
1.23lblb4+U '-
3. 6001..iOOU+ J2 

3. l 73'7d9£ -:l l 
O. OOOUvUi.J . 

I MOON REF. /PHASE 22- 24 
MEAN-OF-EPOCH 1971 F F.B. 1971, HRS,, 4 MINS., 60.000 SECS. G.M . T, 

HRS., 44 MINS ., 59,999 SECS, G,E,T, 

USNM USFT I StC 

.123750000000000+003 HRS, FROM LAUNCH OAYS t PAGR . 1367259502"3U 35+J03 

RESTART COORDINATES I ER AND tP/HR I 

RXYl 
ROXYZ 

.16825476708822660+000 

.72818947456431948+000 
.22018988729517517+000 

-.40577221579943248+000 
.84684552922043880-001 

-.38711971475885554+000 

SELENOCENTRIC 
XL 5.7945824+02 YL 
RL 9,9793716+02 DECL 

SELENOGRAPHIC 
XS - 8.8704105+02 

ALTS 5,9443628+01 
LTS -l.~413839-01 
LIN 1,6785260+02 

TRALT 6·0202301+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

8.4248451+03 y 
2. 1219775+05 DEC 

GEOGRAPHIC 
XG 1.2243 887+05 YG 
ALT 2.0875633+05 LAT 

EARTH - MOON PLANE 
XMP -A.2772951+02 YMP 
RMP 9,9793714+02 DEMP 
XME -2.1219702+05 YME 

PLANETARY COORDINATES 
XM 7.8453870+03 YM 
RM 2.1136929+~5 DEM 

XSUN 5,7822406+07 YSUN 

7.5831934+0 2 ll 
1.6992758+01 RAl 

4. 57145q6+02 
-4,2307979-01 
~.4694Q93+01 

-2.529 8815+01 
5.8290115+01 

l.A75f-380+1) 5 
2.7772882+01 

ZS 
LONS 

LH 
LAP 

A PAL T 

z 
RA 

-1.4233721+05 lG 
2,7775450+0l LON 

5.4304417+02 ZMP 
-7.2465378+00 RAMP 

5.4304413+02 ZME 

leA680549+05 ZM 
2.7801602+0l RAM 

-5,0255307+07 /SUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 4,9754292+02 ECCS 1.5216544-03 INCS 

VHS -2.2144482+03 RNMPS -3,ll24348+00 APMPS 
TAS 1,0513988+02 EAS 1,0505438+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l.9103168-01 WY 
QX 3. 5382299-01 QY 

•••••• CSM 

4. 7610775 - 01 
8,4910298-0l 

wz 
Ql 

2.9164797+02 OXL 
5.2615294+01 VL 

- 7. 3688359+00 
1.5273521+02 

-5,6406115+00 
- 1.05c3555+02 
6. l 325935+01 

9.8877347+04 
B. 7 428 160+01 

DXS 
VRS 
LNE 

DR 

D~ 
v 

4.2327505+03 DYL 
5.34 25452+03 PTHL 

2.4004913+03 DYS 
5.3583244+03 PTR 
6,1996445+00 DSMP 
7,8505595+00 VT 

9.5426539+02 DY 
3,2103419+03 PTH 

-2.3586341+03 DZL 
8.4192223-02 All 

4.6569135+03 ozs 
8 . 3944920- 02 AZR 
6 .5 152213-01 RSMP 
5 .3583 186+03 SEASV 

-2. 0416361+03 
-6 .1906557+01 

Dl 
Al 

9.8877346+04 
3.1010221+02 

OXG -6.5160701+04 OYG -5.3417531+04 DZG 
VF 8.4288654+04 PTE - l.9255361+00 AlE 

- l. 258 7882+02 DXMP 
1.4673253+02 VMP 

- 1.2587839+02 DXME 

9.85856q9+04 OXM 
8,7595124+01 LOM 

-2. I 791875+07 RAS 

l.4913596+ 02 RANS 
-2,5420619+02 INMPS 

1.04 97019+02 SLRS 

2.9769556+03 OYMP 
5.3425451+03 PTMP 
2,8353391+03 OYME 

- 3,2784851+03 DYM 
3.1086917+02 VM 

-4. 0994950+01 LOS 

- 1.5813756+02 APFS 
1,6579542+02 APOS 
9,9754057+02 PERS 

-8, 58387c-5-0I PX -9.1559606-01 PY 
3.9221598-01 SXO 0.0000000 SYO 

4.2911276+03 DZMP 
8.4192025-02 AZMP 
1.0002003+0 3 DlME 

3,1699808+02 DZM 
3.2939730+03 ARGM 
l ·8227910+02 DES 

4,0133052+01 RPS 
9.9906081+02 TFPS 
l,9793159+00 MTAS 

2.2879139-01 Pl 
0.0000000 szo 

-2.25 04::127+-03 
-l. l61!>9Jo+Jz 

- 1 . 123 51:1~0+0; 

-l .02 lV38 b+Ol 
4.871'-0lb+Ol 

-8. 038~.JUl +00 

-2.286j4So+Cd 
- l .362763 7+ 0t 

-2.2863t:Lt4+ .J3 
-9.0743011+.Jl 

- 1 . 125490 7+03 
- 1 .02z49r, 't+02 
- l .125<t967+03 

- 3.6l37ll 7+Jl 
9, 3808875'31 

- l .587tb9b+Ol 

11. 96024119+02 
1. 23172.60+-JZ 
3.f.00,VUGV+U2 

3. 306b34j-Ql 
0. oooooou 

I MOON REF. /PHASE 22- 25 
MEAN-OF-f POCH 1971 FEB. 19711 HRS., 19 MINS . , 60.000 SECS, G.M.T. USNM USFT I StC 

T .124000000000000+003 HPS, FROM llllNCh DAYS, HRS., 59 MINS., 59.999 SECS. G.E . T, RAGR • l40486?16'1bt:llo+003 

RESTART COOROINHES ( ER ANO fR/HR I 

RXYZ 
ROXYZ 

.28164002884566389+000 
• 13113000329996 OR8+000 

,6337<52994 7974123 - 001 
-.78215698017423096+000 

SELENOCENTRIC 
XL 9.6994954+02 Yl 
RL 9.9871269+02 DE:L 

SELENOGRAPHIC 
XS -3.0176273+02 

ALTS 6,0219180+01 
LTS - 1.9382430- 01 
LIN 1.6785374+02 

TRALT 6,0977837+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

8.3296974+03 y 
2.1157503+05 OEC 

GEOGRAPHIC 
XG 1.1259~87+05 VG 
ALT 2,0H13360+05 LAT 

EARTH-~CON PLANE 
XMP -1.8249242+~2 YMP 
RMP 9,9871269+02 OEMP 
XME -2, 1157275+05 YME 

PLANETARY COORDINATES 

2,1826455+02 lL 
-5,4463891+00 RAL 

9,3938055+02 
-8.9106575•00 

5. 4568483+01 
-2.5432572+0l 

5.8249001+01 

1. 8707020+05 
2. 7741702+01 

ZS 
LONS 

L Tf 
LAP 

A PAL T 

PA 

- l.496l921+05 lG 
2.7744276+0l LO~ 

9,5258805+02 ZMP 
- 1 .3793523 +01 PAMP 

9,5258816+02 ZME 

-C.47G2 l49+01 OXL 
l,26Al840+0I Vl 

- 1.5409476+02 
1.0780888+02 

-5 ,6317567+00 
3. 7'80579+08 
6,1033844•01 

c . 84fJ528 7+04 
b. 74r,Q466+01 

DXS 
VRS 
LNE 

OR 

DX 
v 

9.84B52P~+04 OXG 
3.0696425+02 VE 

-2,38 11677+02 OXMP 
1.0084506+02 VMP 

-2.38 11588+02 DXME 

-. 27524383144741179- 001 
-. 46298414367330126+000 

7,6222001+02 DYL 
5.3379463+03 PTHL 

5.0000910+03 ovs 
5.3537373+03 PTR 
6.1948508+00 DSMP 
2, 09 29411 +00 VT 

-4.546 4477+03 Dll 
2.2465064-02 All 

1 .5089012+03 DlS 
2.2398690-02 AZP. 
t.5054154-01 RSMP 
5,3537368+03 SEASV 

-2,5 166149+03 OY -4,?363036+03 
5.6336226+03 PTH -6 ,5245460+01 

Dl 
Al 

-6. 7046843+04 OYG 
8.0806087+04 PTE 

5·2471695+03 DYMP 
5,3379462+03 PTMP 
5.1057242+03 DYME 

-4,5020960+04 OZG 
-3, 6299182+00 AZE 

9 .299 1960+02 DlMP 
2.2465039-02 AlMP 

-2.360 7523+03 OZME 

-2.69 l!':t0 .i:+03 
- 1. 204,~U7+J2 

-7.6047815+J2 
-9.826317j+Jl 
4. 859Ut>US+Jl 
3. f:2Bl 770+01 

-2.730C,.4Cii~+u3 

9.9o37i11H+..1l 

-2. 73078.H)+J.:> 
-9.028 Ui 9 1+ J l 

-3. 1005 c::l2 +J2. 
-q.34233j4+::ll 
-3. 100!:>2:l2+J2 



x:-1 
p" 

XS U'\I 

7. 3~;9 7 47<1 + 03 YM 
2. 11 30.)26 +05 UEM 
i:; .7 t\32'>Q l +0 7 V SUN 

l. P6Ai:; l 9J t 05 l M 
2 .77 <HO td + 'll P 4 M 

-5 . 0245~ l 6t 0 7 LSU ~ 

'f L ENOCE NTkl C OSC UL AT I NG ELEMEN TS 
SMAS 9 . 9 737 63 0+0 2 FCC S l . 3Q t- 104 1- 0J I NC S 

VHS - 2.21~11 2 3+0 3 ~ N~PS - 3 . 2 3~ 55 d7+ 00 AP MPS 
TAS t.6371 2 4A+0 2 Et.i.S l.63 6893t. + 02 MA S 

S[ L ENOCENTRIC U ~ IT VE CTORS 
wx -1.91 0 2 322-0 1 'WY 
QX 1 .3 '\ M"- .? P.- i)l \'..: V 

4.1608Q0 7- 0 l 
8 . 7 139 14 41\ - ')\ 

• .(l>IE•(t .:O CSM I "OON • EF. il· HAS E 22- lb 
~[ A N- OF-EPO CH 10 11 

•Z 
(J l 

0 l 242:)'11V)()f) 1 fl0 0 0 +0 03 HR S . f k0/-1 L AUNC H 

Of."S TART COORLJ I Nll TES I Ef.l AN O f R /H t. I 
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9 . H~80079+0 4 DXM 
h .774439 0+01 LOM 

- 2 .11 81673•07 RA S 

l. 4~ 1 3 73 3 +0 2 RANS 
-2. 6 1 382 9 0•02 INMPS 
l. 6 3 <66 89•0 2 SLRS 

-3.2788349+03 OYM 

3.0725817•02 VM 
- 4.0984483•01 LO S 

-1.5813766+02 APFS 
1.6579601•02 APOS 
9 . 9737431•02 PERS 

- A~5 B 3 99i9-0l PX - 9.7216094 - 01 PY 
4 .5721041-01 SX O 0 . 0000000 SYO 

3. 101 4405•02 OZM 
3.29371 04•03 ARGM 
1 . 7852930•02 DE S 

2.6950757•01 RPS 
9.9876872•02 TfPS 
1 . 9 788201•00 MTA S 

2.9 131467-02 Pl 
0.0000000 SlO 

-3.<H5934-J+U1 
9. 394103 2•01 

-l.58754i:::8+0 1 

9.959tL:H:i o•J£ 
l .23 l(JU;7•0< 
3.6000000•02 

2 • 324%1 U-01 
o. 0000000 

F f f\. l 9 71, HR S., 34 MINS., 60.000 SECS. G.M. T . USNM USFT I SEL 

? J A VS , 4 HRS., 14 MINS., 59.999 SECS. G.E.T. RAGR . 144246483709 l~b+~Qj 

~ xv z 
~ox vz 

. 22 724l 4 7 9f4035 3 R9 + Qn~ 

- • 5 43 33 9C 5 80543 f:J 33 t +•1 \i f' 
- .131 20 34 32 341 94 49 1 +000 -. 123332679569756 55•000 
-. 6922oss ;P. 6122•2e 3+nco -.26297115C7 9 264 1 65•000 

S tU NOC EN TRIC 
XL 7. 82f.') 45'5 +0"2 VL 
1:L c, . 9i-o 52 :,BO • 'J2 CEC L 

Sf" L t·N CGPAPHI C 
x~ 4. 6 42 778 7+0 2 vs 

i\LT S r . ·1033 :?<J H 0 l L ATS 
LT S - l.q ~15")~ 71-'.)l LN S 
LJ ~; l. t. 78c,1t'l l+O ~ L AN 

Tf:1t\ t.T n .07 4 l q 54t() l ~Pt.L T 

1. 1. •• l. ~ 1~ T Pl l 
7. f) 5h6b24+1)3 v 
1. . J') ~4":72 t O':l fl H 

GlCGl<A PH I ( 
xr. 
Al T 

i. r12 1 2 .... ·u • '1'l VG 
2 . D739c ?9+.15 L AT 

1"110.' TH- ,., OUN Pl.A '\IE 
xvr ::; . 7206164 +02 V f.' P 

Rf-''"' 9 . '=>.P 5 2~8 2+0 2 Ot: f<' r 
x~r -2 .l0d3 "1l4+0'l V MF 

PLi\Nf T /lG V LOURDINAT ES 
X"I 6 . 87 4n 5 7Q+ 0 3 YM 
k'-1 2 .ll 4 ll 2 0+ (11i OF M 

,<c;;1 1 ~1 ·i.71?4 ? 771) • <17 vsur-.: 

- 4. 5 1 855Q0+ 02 Z L 
-2 . 5 l 7447 B.+Ol ~ Jl. L 

8.~ S 7 ~0 42t ·l2 ZS 
- l . 21 310 57•01 L ON S 

1: o444l '7 74+nl LTf 
-2 .~~ 6 1 ~0? • 0 1 LAP 

5 0 7 <; f1 Q47 Gt (l l /, Pt\L T 

1. 86 44 ')-, l.f ~l :; 

i. .774 3 4 ':-- !)+01 "1 A 

-l. 5~78 1 42 + ns Zl; 
2 .77 4fO ::H • O l Ll •f\ 

7. ':: l 4 1 Cl-i 7• 1'i2. l ?P 
- 1. 2csn0.:. -:i. • 1• 1 RA""'"' 

7 0 C l 4 ) f;'i-J H 2_ lf<'.c 

lo k'>~c7~~+()') l l·~ 

2. 77 92206 +0 1 PAM 
-li.fl2 3SC:2 4+07 lSU t·i 

Sf. l f~OCF.N T J< I( rJSC UL ATI J\.i( , ( L l:Mf'.NTS 
SIU \ CJ . 9 7241 0 2+ ·12 r.ccs l. 7?..245 ~ j - ,., -~ U JC S 

Vt• S -2.2lbl7 A- 2+03 ? t~l-1 !'.-' S -3 . 3f:i 4 0 7 21} +,') ') J'..1-l /"J J.. S 
Tt.5 -l.4"175 793 +0."2 LA S - l. 47 71 ')3"\ + (12 "'-A S 

C\F L ENOCENT\.C I C U"l lT VEC T' J" S 
WX - l 0 9 102 ~qq-O l WV 
OX ij. l b 81 0 9 8-'1 2 QV 

4. 7 t.C h<J4·~-0l 

i; . 1 9 1 q 5 0 q - c 1 

••• • • • (5 ~1 I \4 f)CN FEF. n Ht. SF 22- !.7 
MEAl~ - O F-EPJCH 19 71 

Wl 
QZ 

• 124s1no oo 110n o n .. n 0~ h~ S. F K~~ L AU~C h 

4 J:S T A~ T COORO l "J f\T FS I E~ M :O f-1,/ ... " I 

-4. 2 47495 5 +02 OX L 
-L OCC 10 3Q+O l VL 

-2 . ')<, J:i3 9c:: 5+0 2 
b . l 6Cl2 6 c; 1+01 

- 5 .62 2~ 7 2 8+ 0 ') 

-l.4t 37 Q03+01 
6 .1C 2b787+01 

'1 .Al 4 9 17 2+04 
E.< . 7r- 4fl 3B3+ 0 1 

oxs 
VR S 
LNE 

OR 

ox 
v 

-3 . 1582731•03 DYL 
5.3385836•03 PTHL 

4.7 1336 30•03 DYS 
5.3543712+03 PTR 
6. 190C2G9•00 DSMP 

-4.34307 55+00 VT 

-4.0235865•03 Oll 
-4.6610875-02 All 

-2.539 77 35•03 Dl S 
-4.6474lt6-02 AZR 

6 .•956123- 01 R SMP 
5 -35436'>3•0 3 SEASV 

-6.4374399 •0 3 OY -3.72 0 2960•03 Dl 
Al 7.5994916+03 PTH - 3 .405 2759+01 

c . 0 11,9 11 2• ')4 
3 . 0340 190 +()2 

OXG -6.597 2704•04 GY G - 3 .87 352 29•04 OlG 
VE 7.65l G851+04 PTE -3.l87931HOC AZE 

- l . Qd 4 7 2 1 9 +02 DXMP 
i::: .4 13q3E2 + 0 1 V"'P 

- } . 0P47 l79+ 02 DXME 

S . 6"i7~q2 l+ 114 DXM 
R .7 cC:-~b l !j + O l LOM 

- 2 . l 7 lU 4 7 1 +~ 7 RA S 

l.4 S l 3GQS +n2 RANS 
R . 9 <t ~ H20+0l I NMPS 

-t.47 ~ 03 72• 02 SLRS 

- b . 5~ 4 1 3f\ 6-0 l PX 
4.b q40830-0 l sxo 

4. 3 724522+03 CVMP 
5. 3 385835+03 P TMP 
4. 2 31l7e4+03 CV ME 

- 3.27<i 1668+03 OVM 
3.0364713+0 2 VM 

-4 . 0974015+01 LOS 

- l.5813587•02 APFS 
1.6579583+02 APOS 
9.9 7 2'065+02 PEFS 

- 9 .7817C? 9 9 - 0l PV 

0.0000000 SYD 

-2. 9 8448A4+03 DZMP 
-4.66105 99-02 AlMP 
- 6. 2 7 4 9054+0 3 OlME 

3 .0 32 90 5 3+ n2 OZM 
3.293 44 83 +03 ARGM 
1.7477q~o+ o2 DES 

2 .3 7198 P4•0 l PPS 
9.<~76 1 67•02 TFP S 
l .9 7ij4234+ 00 MTAS 

- 1 .95544 10-02 Pl 
0.0000000 SlO 

-1.528,73.,. 0 3 
- l .084ti 7 0lt_Ji 

5.523.t:j40+01 
-8.940:i48i:J+.) l 

4. 64b'12t .... 0 l 
7.61075 8~+-J l 

-1.571'>53'>• :)] 
A.579.i129+Jl 

- l. 5 7 2 1 2 3 t>+03 
-9. 9 b53.24U .. Ol. 

6.89177 £ 4+04:'. 
-P . 2424 70 t.i+Ol. 

6 .89177£4 +0.'l. 

-4.33£11.)l'l ~ t.) l. 

q.407.:)lt u • ;'.J l 
-l.~87.::: 'l.?4 + 0 1 

9.G5 7.£4.;b+U2 
l .250t>.i ?v+Ut. 
3.6000000+02 

2 .Q68369U-J I 
O. OOOOOGO 

H: ~. 1971, 0 HRS.' 4S MI NS. , ~o.ooo SECS. G.M.T. L•SNM US FT I Sd. 

5 OAV S , 4 HR S., 20 MINS., 5q.9c;9 SECS. G.E.T • PA GR • l4 80C'67504, 2 c::79+:l0 '.:i 

r. xv l 
RO XY l 

• 1 7 4<o 4 )9~ l F.<;8 5 f( 0116 - •1 0 l 
- • ..;r. t. o l B 2 l <ft- ~ 1 4 Q5 l .~ • 10f· 

-. 247 5 7 !1t.644 3 71 l G2 2+fJCO -.14563050~52097495+000 
• 942 345 7 2 88 349G6 54- ( ·('11 

\tLi::: r-.: o cc: NT~ I C 

XL 
« L 

1 . 71' 1 :> · .. ·1 1• 0£ YL 
9 0 C7'i::il72t- '12 Of::: L 

<; r L f NCGq f\~H I C 

t", i.; ."1Q l 'l23 +'12 vs 
\l re. i; . c0 1-.g 193 +n1 L AT':i 
Ll ') - 1 .c 31q l}q "- '1 l L ~~) 

L 1 ~,· l. f, 7A 545P. t- 32 L llf\ 
TP/\L T 5.C:-8-26Pi:::q +':\ l FPA LT 

Gfd(fNT~ I(. 
1'." 17 2 1 -iH'l) 
2 . 11· 4•· " .. IJ .. f) '> u~. c 

:lCCG::C. tirH IC 

-. 18 <:; 14 3 7 .?5 378 82q 5b+ '1('1 0 

-1:' . "? t l .:>'1 l+ n ? IL 
-3 . ~, l ~i2 7 <+ + n l f,,\L 

? . b ~'-l~ Q l 2 + 0~ l ~ 

-1 . • ".'-'"- ·17--:01:i + r· "' t ~r .. s. 
" .4 1 } ':1 4 t- 7t r:l l LH 

- 2. . i:;!:i r,o I 4/ t- f\ l LI. I-
!:: • ~, j'~4 1 1.t-<)l /,PAL T 

l. J ~ "i. ~ ! o + :i:-> 
:~ . 77 7 \'-f'>qr: l , l 

- r•.'1 l ~'tl77+() 2 OXL 
-'- .1 3on3 52 +0 l VL 

- • 3c;<;2 4l,,1+02 ox s 
.5 4'1Q l 7J • n l VR S 

- . 6 1 3C> 604t()!) LNE 
- . ti5l.~!>5 1• 0 1 OP 
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•••••• CSM I MOON REF. /PHASE 22- 28 
MEAN- OF-EPOCH I 971 

• 124750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

519 

FEB. 1971, HRS ., 4 MINS., 60.000 SECS. G.M.T • USNM USFT I StC 

DAYS, 4 HRS., 44 MINS., 59,999 SECS. G.E.T. RAGR .15176 7017195> 00+003 

RXYZ 
ROXYZ 

-. 17466102737206786+000 
-.71168655055988858+000 

-.21597795261905087+000 
.4287999801 0306135+000 

-.80908355448305026-001 
.39618405312905488+000 

SELENOCENTRI C 
XL -6. 0152097+02 YL 
RL 9 ,9635748+02 OE~L 

SELENOGRAPHIC 
XS A,6740845+02 

ALTS 5,7863951+01 
LTS - 1.92881 63-0 1 
LIN 1.67 85439+02 

TR ALT 5.8622&12+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 5.3010190+03 y 
R 2·1064940+05 DEC 

GEOGRAPHIC 
XG 8.3432604+04 YG 
ALT 2.0720798+05 LAT 

EARTH-~OON PLANE 
XMP 6.0441373+02 YMP 
RMP 9.9635747+02 DEMP 
XME -2 .1064858+05 YME 

PLANETARY COORDINATES 
XM 5.9025399+03 YM 
RM 2,1145300+05 DEM 

XSUN 5.7663137+07 YSUN 

- 7.4381371+0 2 ZL 
-1,62400 12+01 RAL 

-4.9004764+02 
7 ,802387~-0l 
5 .4188958+0 1 

-2.5836482+01 
5. 7 ~51014+0 1 

ZS 
LONS 

L Tf 
LAP 

APAL T 

1.86241 37+05 l 
2.78 11466+01 PA 

-1.6659215+05 zc 
2.7814055+01 LON 

-5.7294243+02 ZMP 
7,6042228+00 RAMP 

-5.72Q4250+02 lMF. 

1,8698518+05 ZM 
2.7781972+01 RAM 

-s.02 16534+07 zsu~ 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9739725•02 ECCS 1.7131550-03 INCS 

VHS -2.2123593+03 RNMPS -3.6282506+00 APMPS 
TA S -5.2597096+01 EAS -5,25 17A&9+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1.9103183-0 1 WY 
QX 9.4419969-03 QY 

4.7606067-01 
B. 7536912-01 

•••••• CSM I MOON REF. /PHASE 22- 29 
MEAN-OF-EPOCH 1-971 

wz 
Ql 

.125000000000000•003 HRs. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/H" I 

-2,7864300+02 OXL 
- 1.2696241 +0 2 VL 

1.3567713+01 
-2.9464538+01 
-5.6050198+00 
-3. 7980579+08 

6 .1371040+01 

oxs 
VRS 
LNE 

DR 

-4.1368239+03 DYL 
5.3506224+03 PTHL 

-2.6007922+03 DYS 
5 0366 3767+03 PTR 
6.1803055+00 OSMP 

-7.27393 75+00 VT 

9.828 1355+04 
A.6369619+01 

DX -7.4 166009+03 DY 
V 8.2352095+03 PTH 

9,8281355+04 
2. 9660260+02 

OXG -6.5962665+04 OYG 
VE 7.5137738+04 PTE 

1.3184743+02 DXMP 
-J,5460310+01 VMP 

1.3184695+02 OXME 

0,6559998+04 DXM 
P.8 191950+01 LOM 

-2. 1775063+0 7 RAS 

1,4913867+02 RANS 
8.5231775+01 INMPS 

-5.2439997+01 SLRS 

-3, 1620002+03 DVMP 
5.3506223+03 PTMP 

- 3.3029309+03 CVME 

-3.279 7770+0 3 DYM 
2.9642493+02 VM 

-4.0953083+01 LOS 

-1,5813558+02 APFS 
1.6579562+02 APOS 
9.9739426+02 PERS 

2.49248~8+03 DZL 
-7. 7891605-02 AZL 

-4,55 76408+03 ozs 
-7.7662468-02 AZR 

6,4759888-01 RSMP 
5.3663717+03 SEASV 

2.302901U+J3 
-6.339 15b7+U l 

l.123l94l+JJ 
-7.7915.::'.i::JtJl 
4.B22ll~i£<t+lJi 
6. 343.::::.Bo•CJO 

2.7620726+03 OZ 2.252l63<+U3 
2.3804764+0 1 AZ 8,395 7953+01 

-3.5909706+04 DZG 2,252277l+J3 
2.5354774+00 AZE -B.939472J+Ol 

-4, 17 25952+03 OZMP 
-7.7692923-02 AZMP 
-7.4625036+0 3 DZME 

2.8958506+02 DZM 
3.2929255+03 ARGM 
1.6727990+02 DES 

1.9 557%5+01 RPS 
9,9910592+02 TFPS 
1.9786624+00 MTAS 

1.1047004+03 
- 7 . 7966975+01 

I ol047004+03 

-5. 06l 77bb+Ol 
9.43373bb+() l 

- l.566!>91 o+Ol 

9.'756885,+JZ 
1.250;,.,20+02 
3. 6000000+ 02 

-P.56413 13-0 1 PX -9.6153841-0 1 PY -8,4232569-02 Pl I. 7171632-Gl 
0.0000000 4,6336294-01 SXO 0.0000000 SYD 0.0000000 SZO 

FFB. 1971, HRS., 19 Ml NS., 60.000 SECS• G.M, T. USNM USFT I SEt 

DAYS, 4 HRS ., 59 MINS., 59 0999 SECS. G,f,T. RAGR . 1555 2728393844 1+003 

RXYl 
ROXYZ 

-.28199197 751065 732+000 
-. 10102482403660662+000 

-.5404572485&220621-00l 
,79092447215143621+000 

.32261859917590465-001 

.46109662072372277+000 

SELENOCENTRIC 
XL -9.7116163+02 YL 
RL 9.9565200+02 DECL 

SELENCGRAPHIC 
XS 2.6012905+02 

ALTS 5.7158474+01 
LTS -l.925 6712-01 
LIN 1.6765 516+02 

TRALT 5.7917130+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x ~.445~~33+03 y 
R 2.1133574+05 DEC 

GEDGP APH IC 
XG 7.3353465+04 YG 
ALT 2•0789432+05 LAT 

EARTH-MOON PLANE 
XMP l.4041A66+02 YMP 
RMP 9.95~5202+0 2 OEMP 
XME -2,1133344+05 YME 

PLANETARY COORDINATES 
XM 5.4167149+03 YM 
PM 2,1147386+05 DEM 

XSUN 5.7673315+07 YSUN 

- 1, 6922942+02 ZL 
6 , 4111364+00 RA L 

-S.4784906+02 
9,1812552+00 
5.4062450+01 

-2. 5070909+0 1 
5. 7885368+01 

ZS 
LONS 

LH 
LAP 

APAL T 

1.8663 634+05 
2.7830421+01 PA 

- l.71F9413+05 ZG 
2. 7833003+01 LON 

-9.5623956+02 ZMP 
1.3900326+01 FAMP 

-9.5623956+02 l~F. 

l,P7027 57+05 ZM 
2.7776617•01 RA~ 

-5.0206A37+07 ZSUN 

SELENOCfNTRIC OSCULATING ELEMENTS 
SMAS 9.9721932+02 ECC~ 1,6035364-0 3 INC S 

VHS -2.2117283+03 RNMPS -J, 75652 90+00 APMPS 
TAS - 1.1455~55+01 EAS - 1.14372 93+01 MAS 

SELENOCENTRIC UNIT VECT ORS 
WX - l,ql02736-0I WY 
QX 8.5921470-02 QY 

4. 7604664-01 
A. 7927920-01 

•••••• CSM I MOON REF. / PHA SE 22- 30 
MEAN-OF-EPOCH 197 1 

wz 
Ql 

• 125250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER AND ER /HR I 

l.111765B+02 DXL 
- l. 66974 15+02 VL 

1 .5866447+02 
-7 .4td3505+01 
-5 .5%0509+00 

l .t 195755+02 
0 .1083504+01 

DXS 
VRS 
LNE 

DR 

-5.8722749+02 OVL 
5.3539323+03 PTHL 

-5.1601552+03 DYS 
5.3696749+03 PTR 
6.1754022+00 CSMP 

- 1.7024145+00 VT 

9. 6663408+04 
A. St: 36q84+0 1 

DX -3.86 728 29+03 DY 
V 6.7577712+03 PTH 

9.8663407+04 
Z.93 10970+0 2 

OXG -7.0620741•04 DYG 
VE 7 ,9013846+04 PTE 

2,39 18906+0 2 DXMP 
- H.1646111+01 VMP 

2.3918659+02 OXME 

9.855223 1+04 DXM 
8.63410 ~5+0 1 LOM 

-2.1770659+07 RAS 

l .4~ 13965+0 2 RANS 
B.9705028+01 INMPS 

-1. 141907 5+01 SLRS 

-5,2999606+ 0 3 OYMP 
5.3539323+03 PTMP 

-5.4407196+03 CYME 

-3.2800554+03 DYM 
2.q261377+02 VM 

-4,0942617+01 LOS 

- 1.5813546+ 02 APFS 
1.6579595+02 APOS 
9.9721674+02 PERS 

4.5974105+03 DZL 
- l ,B.218629-02 All 

- 1.2913713+03 DZS 
- l.Bl 6519l-02 AZR 

6.4661834-01 RSMP 
5,3696746+03 SEASV 

4;H80l437+03 OZ 
5.3883430+01 AZ 

-3,534 129 2+04 DZG 
3.9617187+00 AZE 

- 7,00679P5+02 DZMP 
-l.B2 1B540-0 2 AZMP 
-3.9993346+03 DIME 

2.6273320+02 DZM 
3.2q26650+03 APGM 
l.6353010+02 DES 

2.4028630+01 RPS 
9.9861638+02 TFPS 
1.9783529+00 MTAS 

-8,58421~0-0I PX 
4.&B4928B-Ol SXO 

-9.7 7el696- 0l PY -1.5738067-02 Pl 
0.0000000 SYD 0.0000000 SZO 

2.680,lbb+03 
-5.<H4ilb9t;+Ul 

7.3387~0.2+1)l 

-8.2039<5 2+Jl 
4, PIO:OZIO•Ol 

-3, B l6 b750+:>! 

2.6259841+03 
8.8741 151+ 01 

2. 625 1797+03 
-8.993bbb~+Jl 

2.6 71J't4~+ J2 

-8. 704'11.5'1+:.ll 
2.67 l.J4 5£+02: 

-5.4234447+-Ul 
9.446C!f43£+jl 

-l. 5862 74 0+01 

9.956202~+02 
1. 25002 7 >+ 02 
3.600i.10Uu+02 

2.06Bo901-01 
o.OOOuOOO 

Ff:B. 1971 t HRS •• 34 MINS •• 60.000 secs. G.M.T. 

HRS., 14 MINS., 59,999 SECS. G.E.T • 

USNM USFT I S<L 

DAYS, PAGR , 1 59267550bbl5~3+003 

RXYl 
RDXYl 

-.ztq9~5b442052 167o+oo o 

.57073739617336340+000 
. 13907750296035573+000 
.67847981136895437+000 

. 126064852 15030270+000 
,24914416235366580+0CO 

SELENOCENTRIC 
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-~.33 t n~t0+02 LS 
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5.3<1359 44+ •11 LT[ 
-2 . 6'180tH 2+ (1 1 LA P 
? . 79 ~ f'l 2fl 3 + 0 1 /lPALT 

1 .11 7 5 4 79 1+ 0~ 

2 .7 ~ 1 6 Q 22 + 0 1 ~ A 

-1. 7~~~~ 1 7+ ~, , 7G 
2 . 7Al 9 4 Q4 +0 1 Ln~ 

-7 . 6 l <7q7."18 + t);> /,'-• F 
1.17 5 1722+01 f..;\ ''1P 

-7.bl Sq2t 1 +02 LM• 

1 0 R 7 0~A~4+ 0~ lM 
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Vt tS -2 . l ll5f)4 3•0 3 IH~ M PS - 3 . ~t> 4 q3 ·:· 1 • 0~ ! Al'M l-- ) 
r ... s ?. q 0 73 !t32 +0 1 t AS 2 . i::-023'l5b + 11 ~, ,,\ 

<: 1· 1.i" 'liil(i-f\: TRI C •.P i ll V HTU t- S 
1-, ,< - 1.c 10"12 17- 'H hY 
1)1 1.72511 76 3 - ') l ':i Y 

4. 7 505 ?4? - 'll 
~.77 2395 ')-11 

c ')t.\ I "1 00N Rf: F . /P l--IASF 2l- • t 
._, EA N -LJ F- FP UC ~ 1 1'.":7 1 

wL 
Ql 

• l~<"-'}f' 10orOOl'fl(IC•O(i3 H~5 . F t-flM L.!t J'lU! 

RL'"> T t.:.. T (( ;( li-Uljfl//,fES ( U• MlO f'~ /H~ I 

52 0 

4. 3 41 5'89 7+ 02 OXl 
l.47 ~960q +Q2 Vl 

2 . 0a~9q53 +0 2 

- 1. 2 117 <;18 7• 02 
-5. 5870539 +0D 
-l .0&710 64 +0 2 

b . 1 43 466 9 +0 1 

DXS 
VRS 
LNE 
o~ 

3 . 3 17528G +D3 OYL 
5. 3532 103 +D 3 PTHL 

-4.6057585+D3 DYS 
5.36895 63 +03 PTR 
6.1704 7 l7+DD CSMP 
4.562521R+DO VT 

r,. u9 78 0 9 0 +0 4 
8.B 7 2 5 2t 6+0l 

OX 3 .7212119+01 DY 
V 4 . 4429948+0 3 PTH 

9 . A 97fl089 • 04 
2 . ti'".43 771• 07. 

OXG -7 . 69237 3 7+04 DYG 
VE 8 .318D850+04 PTE 

2 .0 2833 1 2+02 OX~P 
-l. 2~~QQ 82 + 0 2 VMP 

2.C2:?324<;1+02 DXME 

9 . 8~43Q 3 2 +04 DXM 
A . 84~01 1 8 +0 1 LOM 

- 1- . l 7 ~. 665 3+0 7 RA S 

l. <t9 144~1+0 2 RAN S 
Q . 4 8 32920+01 I NMPS 
2 . e4 7472 2 +0 1 SLR S 

- P .'> ll " 63t 1-0 1 PX 
4.47~5575 - 0 1 sxn 

-4. 24 D4501 +D3 CYMP 
5. 3532 1 0 3+03 PTMP 

-4 .3A l0374+03 CYME 

- 3 .280315Q+0 3 OYM 
2 . 8920 25 6+D 2 VM 
-4.09~215 l +D l LOS 

-l.5 P. 1 28 14+02 APFS 
l.6579443+02 APOS 
9.974 1422+02 PE~S 

-9.oo286D5-Dl PY 
D.oDDODnr SYD 

3o 9 43AD29+ 03 Dll 
4.88 338 27-02 AZL 

2.757406 5+0 3 ozs 
4.8 6 8q 77 6 - 02 AZR 
6.45637 3 5-0 1 RSMP 
5.3669543+03 SEASV 

4.2196849+ 03 DZ 
8 .D393D05+ Dl Al 

-3. 1 620545+04 DZG 
3.0 l A83 2 l+ OD AlE 

3. 1 ~ 43014+ 0 3 DlMP 
4. A83 39 0 2- D2 AZMP 

-l .D 51DD5 7+ 02 DZME 

2 .7588l98+D2 DlM 
3.2924048+03 ARGM 
1 .597 8030+02 DES 

2. 9 1 412 5 A+ 0 1 RPS 
9. 99 1 695 5 +" 2 TF PS 
l . 9 7A94 2 2•0 G MTA S 

6.2572796-D2 Pl 
o.DDODDDO SlD 

l. 4482CJ1 ::> +0 3 
-7.2531£3 7+0 1 

-'7.690't919• 0 l 
- 9 . l 0bb079•Jl 
4.79839('. l+oJL 

-7.7140 6 1 .i +Ol 

l .390j5l d + ) '.;) 
1 . 756 1 67 5 +.;Z 

l .390~b4,j+J] 

-9.05 10 0'11H u l 

-7.3 1 8'7.H..it Ut. 
-q.e.037/l ? + j l 
-7.3 1 69 ,j t.. l•Ll 2 

-5.7849bt:H+Jl 
9.460 l 't 7 ,jt-JL 

- 1. 58511!> 7 4•0 1 

9.95bo5lot-J C: 
1 .250 '10 7 £•02 
3.6000JUU+02 

2 . 497>16 5- Jl 
o.Doo.iooo 

F r 1i . l G7 l, HRS ., 40 MINS., 60.0 0 0 SECS. G.M.T. USNM USFT I St:L 

':i DA YS , HR S ., 29 Mlf\S., 5 c . s 99 SECS. G.c.T. R/IGP .l63 04 7 Al7 4 <. 4 bO <t+)03 
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2.1231296+05 DEC 

GEOGRAPHIC 
XG 3.840 4632+ 0 4 VG 
ALT 2.066 71 55+05 LAT 

EARTH-~OON PLANE 
XM P -7.757~226+02 YMP 
RMP 9.9795689+02 OEMP 
XME - 2.123120 5+ 05 VME 

PLANETARY COORDINATES 
XM 3.9590123+03 VM 
RM 2. 1153629+05 DEM 

XSUN 5.7903837+07 VSUN 

2.772•983+01 RA 

- 1 .8396466+0> LG 
2.773 1547+0 1 LON 

6.1 1853 82+02 ZMP 
-8. 09 45674+00 RAMP 

6.11A5402+02 ZMF 

1 .8 714663 +05 ZM 
2.7759596+01 RAM 

-5. 0117 734+07 Z SUI'< 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9753767•02 ECCS 1.2565422-03 INCS 

VHS -2 . 214492 7+03 RNMPS -4. 111 2298+00 APMPS 
TAS 1.0960023+02 EAS l.0953010+02 MAS 

SE LFNOCENTR IC UNIT VECTO RS 
WX - l. 9 125226-0 1 WV 
QX 30 463 3 805-0 1 QV 

4.7568880- 0 1 
6.5 1067 30-0 1 

****** CSM I MoON REF. /PHA SE 22- 33 
MEAN-OF - EPOCH 197 1 

wz 
oz 

, 126000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND EK/ HP ) 

521 
8. 8 5q9850+ 0 I 3.466 7228+03 PTH 

9. A7A7076+04 
2.61 79177•02 

OXG -8. 2758297•04 OYG 
VE 6 . 4118323+ 0 4 PTE 

- 1. 405 1967+02 OXMP 
1.4173669+02 VMP 

- 1 .405 19 38+02 DXME 
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-2, 17 58240+07 RAS 

1,4914404+02 RANS 
-2.5461556+02 INMPS 
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5.3424260+03 PTMP 
3.2 142673 +03 OVME 

-3.2807835+0 3 OYM 
2.61 98004 +0 2 VM 

- 4.0911222+01 LOS 

-1.58 105 ! 7+02 APFS 
1.6578365+02 APOS 
9.9753624+02 PEPS 

-B.5845935-0l PX -9.18407 57-01 PY 
3 ,9463 192-0 1 SXO 0.0000000 SYO 

-6. 7674631+01 AZ 

-1.4869536 +04 DZG 
-2, 1879650+00 AZE 

4,0 163866+03 DZMP 
6·78 53 359-02 AlMP 
7.2748906+0 2 OlME 

2.621814'7+02 OlM 
3.2918861+03 ARGM 
1.5228069+02 DES 

3.9696321+01 RPS 
9,9879 1 3 1+02 TFP S 
1 .9793009 +00 MTAS 

2.2 184288-01 PZ 
0.0000000 szo 

- l.43I084l+U2 

-2,4 19BI O+H 
-9.0 71 22"o+Ol 

- 1 .0 7583 09•03 
- l .O l7~o09•C£ 
- 1. 075830'-J+Oj 

-6.507S8 5>+Ul 
9,486~4"b+Jl 

- 1. 5853«7+01 

9,962ts.c.4.::+U2 
1. 25 14tH 7+02. 
3.6000uOO+j2 

3.275iJo<io-Vl 
o.ooouuov 

FEB. 197 1, HRS.' 19 MINS • • 60.000 secs. G.M.T, USNM USF T I ScC 

DAYS, HR S., 59 MINS., 59.999 secs. G.E.T. RAGR ,1 705 68350910760+003 

RXVl 
RDXVZ 

.28376669664275210+000 
,664 1 52 7G4463658 70-00 1 

.4600286,554447096 - 001 
-.79454249920228647+000 

-.3771 52 7764 2969397-00 1 
-.455669894 7972 7884+ 000 

SE LENOCENTRI C 
XL 9.7728122+02 YL 
PL 9 09852390+02 DE: L 

SELENOGRAP HI C 
XS -2. 1647 183+02 

AL TS 6. 00 30392+01 
LTS -l.91H 971-01 
LIN 1 .6785069+0 2 

TRALT 6.0789062+0 1 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

RPALT 

4.4503271+03 y 
2 .116 55 12+05 DEC 

GEOGRAPHIC 
XG 2 .6 3 10 289+ 04 VG 
ALT 2·0621369+05 LAT 

EAR TH- MOON PL AN E 
XMP -9 .5738773+01 YMP 
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PLANETARY COO RDINATES 
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RM 2. 11 55 705 +05 OEM 

XSUN 5. 7914007+07 YSUN 

1. 564308 1+0? LL 
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9.b0805G8-t02 
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-2.6446 081+01 
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1 .8734539+05 

ZS 
LON S 

LTE 
LAP 

APA L T 
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TA S 1.7121 679+02 EAS 1.7120594+02 MAS 
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WX -l .9124 29 q-ol WY 
QX 7,6017451 - 0 2 QY 

4.7586701-0 l 
8. 79 17026-0 1 

••••+• CSM I MOON REF. /PHASE 22 - 34 
MEAN- OF-EPOCH 1971 

wz 
QZ 

.126250000000000+003 HR S. FR OM LAUNCH 

RESTART COORDINATES ( ER ANO EK /HR I 
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6 .0803040+0 1 
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8.8639212+01 

oxs 
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LNE 

OR 

ox 
v 
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DZ 
AZ 
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2. 7 80 7086+0 2 
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-2.4176870+02 OXMP 
9 , 56 71267+01 VMP 

-2.4 17697 7+02 OXME 
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-2. 17 54032+07 RAS 

1. 4914561+02 RANS 
-2. 7082772+02 INMP S 

1.7119548+02 SLRS 

-8,5A4 7348-0 l PX 
4.704051 4-0 1 sxo 
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5.3388764+03 PTMP 
5.1732334+03 CYME 

- 3.2809906+03 OYM 
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-4.09007 57+ 01 LOS 
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1.0458545-02 AZMP 

-2,8 149425+ 0 3 OlME 
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1.4653069+02 DE S 

2.34 76575+ 0 1 RP S 
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1 .9 787332+00 MTAS 

-9. 78594~2-0 l PY -2.470 2 718-02 PZ 
0 . 0000000 SYD 0 .0000000 SlO 

-2. 6480 74b+ 0 3 
- 1.2002£37+ 02 

-6.9977Ll9.i::+O~ 

-9 .761l947+0l 
4. 762019l+:JI 
4.0227242+0 1 

-2. 717301 3+03 
9. 71081 20+01 

-2. 717 09c::J+03 
-9.024 7i60+U l 

-2. 19 130!>2+J2 
-9.2421690+0 1 
-2. 191:>054+02 

-6.868b70)HJ1 
9. 499 74 1::19+0 1 

- 1. 5850(1~,+0 l 

9.96 l !>o~H+O-': 
1 .250>90'>•02 
3. 60000{J0+02 

2.0430934-01 
0 .oooooou 

FFEI. 197 l t HRS . , 34 MINS., 60.000 SECS. G.M.T. USNM USF T I StC 

DAYS , 6 HRS., 14 MINS., 59,999 secs. G.E.T. PA GR . l7 43286 l7b 5jo4b+003 

RXYZ 
ROXYZ 

.2 1459399038 192924+000 
-.59260697505153443+000 

-. 146 1824 l 2560183 17+000 -. 1 2BP3236 147636045+000 

SELENOCENTRIC 
XL 7.3qQ4744+02 YL 
RL 9 . 982 5169+02 OEC L 

SELENCGRAPHIC 
XS 5.4038937+02 

ALTS 5 . 975 8 160+01 
LT S - 1.909952 2-0l 
LIN l .6 785128+02 

TRALT 600516815+01 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

P PAL T 

3.7260951+03 y 
2. 1093754+05 DEL 

GEOGRAP HI C 
XG 1.4744405+0 4 VG 
ALT 2.0 749610+05 LAT 

EARTH-MCON PL ANE 
XM P o.4 16314 2+02 YMP 
RMP 9.9825169+02 OEMP 
XME -2 .1093616+05 YME 

PLANETARY COORDINAT ES 

-,66 10 1243549063398+00 0 -.2347008 7095 788539+000 

- 5.0344251+02 
-2.6389256+0 1 

8. l 300948+02 
- 1. 205994 7+01 

5. 3429921+01 
-2.65 76295+ 0 1 
5. 823996 7+ 0 1 

ZL 
PAL 

ZS 
LON5 

L TE 
LAP 

A PA LT 

l . 86 72063+05 
2.7702774+0 1 PA 

- 1.B617506•05 zr. 
2.7705353+01 LOI'< 

7 .3841620+02 ZM P 
- 1 , 1 492401 +01 RAMP 

7.3841618+0 2 ZME 

-4.436 901 6+02 
-3.4262670+0 1 

-2 . 0056971+02 
5.6386895•0 1 

-5.5507631+00 
-3. 7 980 582+ 08 
6. 0 806 114+01 

9. 8061686+04 
8 . 86567PB+Ol 

9.8 0 61681+04 
2. 7452817+02 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

-3.4446494+03 DYL 
5.3400966+03 PTHL 

4.472~428+03 DYS 
5.3558798+03 PTR 
6.1504767+00 OS MP 

-4.3460257+00 VT 

-3.845 7578+03 OZL 
-4,6629997-02 AZL 

-2.9433735+ 0 3 ozs 
-4.6492636-02 AlR 

6.4171404- 01 RSMP 
5.3556779+03 SEASV 

OX -6. 7 258293+ 0 3 DY -3.5 972740+03 OZ 
V 7 . 761 49~6+ 03 PTH -3.077 1686+0 1 AZ 

OXG - 7,61 52533+04 OYG -2.2885 768+ 03 DZG 
VE 7.62 00459+04 PTE -2.9671089+00 AZE 

-l .9666966+02 OXMP 
4.901 1668+0 1 VMP 

- 1, 9689040+02 OXME 

4.0666655+03 OYMP 
5.3400966+03 PTMP 
3.94696 6 1+0 3 OYME 

- 3 .3503546+03 DZMP 
-4.6630637-02 AZMP 
- 6.6387493+03 DZME 

- 1. 364c::4o'1'+03 
- 1 .065943'1 .. J.I:: 

l. 355 0b 2c:: +OL 
-a. es21"'!>J+J l 

4. 749b<:l9 5+(J l 
7 . 777, l : .1.+0l 

- 1 .43654 .. HJ .. JJ 
8.602:3.i::l'1+01 

- l . 4 36!>j44+ 0 3 
-0.Q65lb2.c::+:Jl 

1. 6 751.t"tOO+ J 2 
-8.15 7:>4 1)+:> 1 

1. 675't.39b+02 



XM 

"" XS llN 

?..q87t')lt77+f)3 YM 
L. 1 15777 9+')5 DEM 
5 . 7Q2ttl 76+07 YSUN 

l .~7224?R+n~ 7M 
2.7747456+01 kA~ 

-5.015N324+07 LSUN 

SE L ENCCE~TRIC QSCULATING ELEMENTS 
SMAS -t.o72'i7Q3+02 ECCS l .? A f'. 6058 - IJ::i I NCS 

VH S -2.2 15706 1+03 RNMPS -4.3626933+on APMPS 
H,S -l .4080907+02 EA S - 1 . 40760<Jli+O~ Mfl S 

SE LFNOCEN TP IC UNI T VECT0'5 
WX -l.9124 C52-1l WY 
QX 3. l ':>2'iQ 2 3- fl2 OY 

4. 75e4225-0 I 
B.77 1631~-0 I 

*'**>lo * <> CSM I ~OGN FfF. /PHA St 22- :5 
MEAN- OF- EPO CH 1971 

wz 
oz 

• l 26'i01')00Cr)')(l000+~(J3 Hf.~. FRO,,_~ L AUNU 1 

1: 1·S T h 4 T (,OOR O lNAT FS ( EP ,\Ni i fR/HR I 

52;2 

9.85053 7 5+04 OXM 
~.qQR5958+01 LOM 

- l .1749824+0 7 RAS 

l .4c:f14698+02 RANS 
8 . 65 85448•01 J NMPS 

-1.407 1432•02 SLRS 

- &.58485 ~5-0l PX 
4 .7 Gl4 943-0 l SXO 

-3.28 11 799+ 0 3 DYM 
2. 7475734 • 02 VM 

-4.08~0293•0 1 LOS 

- 1 .58103~2•02 APFS 
l .6578405+02 APOS 
9.9725622•02 PERS 

-9.8 103179-0 I PY 
0 .0000000 svo 

2.48483 88•0 2 OZM 
3.29 13 69 4+ 03 ARGM 
1 .4478 10 9+02 DES 

2.0882944+01 RPS 
9.9854099 +0 2 TFPS 
1 .9 7846 78+00 MT AS 

-6.4486779-02 PZ 
0.0000000 szo 

- 7 .22960b l +J I 
9.5 12940Y • J I 

- 1 .584 ti &&O+O l 

9~ 951174& ~ +02 

l. 2 7 Gl3 3 j, + '.j' 
3 • 6000U UU •02 

I. 82805~ 7-U I 
0 . 00000~0 

FE fi. }Q7 l, HRS., 49 MI NS., lC.000 SECS. G. fA . T . US NM USFT I sec 

':i \J AYS , 6 HRS., 29 MINS., 59. 9 99 SECS. G.f. T • RAGR . l 780 AA884j~ti9Z9 •00~ 

P. XYZ 
F DX Y l 

.17461A7el')Q4Q7(HJ1-l"\('l 
-.90101501713 105273•000 

-. 2S l ll 56C•0 7 1;4 ~84~ 2+001) - . 143 1 062 1 ~37 1 8 1 355•0 0 0 
.12675 19 3026244847+000 - • l '334547 ··~()46.? 70 38 +0{'0 

';1\ Hn1 CEN TR I C 
XL n.O l '..H 5 47+')1 Yl 
f• L Q . <;i 7J b40:,5 +0 2 (! CC L 

c:. ru r-;QGIL\PH I C 
XS '1 0 7J0Q747+02 

,\LT<; 5 . 8~7 p. 7i:; + '>t 

L T~ -1.~0n8r74-0l 

t.lf'i t . 6 7~ 5 1,4+)2 

H.1LT i; .qti3 0lr1CJ+'Jl 

--· U lCfN TR I C 
X 2 . 5r ll ~ ClP + 03 

YS 
LATS 
L~ S 
LA N 

~PAL T 

f. 2 .l'JA'1'·31+15 DEC 

_.t u; l.I APHI ( 
xr, 
:.LT 

~ .!·. 5~3 ~JC:. t '":.~ ye, 
z.1) 7 l t.2'Jh')'"i L AT 

f ~ q Tri-iV C GfJ P LA .\J 
XMP <; .9L 20 2 G+ n2 YMP 
~ ¥p q.q73~ q 5 +0 2 rE~P 
Xt.r - 2 . l f' ~O ?O t ") ::; Y'1 E 

r: t f.N f TH' Y COl1f.:J l N1< T .: S 
x·.. 2 .5C· l )222 + ')3 YI-! 
~ -1 / .1J')r. q 5c+'J5 Ol:f.' 

-1. <; Ut..' 'J 0 7 C J 4 ~42 + t)7 YSUf\i 

-8.64S97~3t0l LL 
-2·'16 1 374 2 -t') l 1-'t. L 

1.7757048+02 ZS 
-7.39 1 2042tn~ LO~S 

~.33034 1 6+01 LT L 
-2.t> 7 1 3741t (d \ ,\f' 
5 . ~43H:~ c:: + • • l t.PA LT 

l . Ai;.?-Q ?'J et ;.~. 

2. 17~1(.; •)3-t n l ' " 
- l . ~h3 77 3 1+ 0 ~ ZG 

2 0 77344RAt :l } Li)~ 

c . c;c; 447 = .. ·n zr-:r 
-2 . 1 4 2 '!. •4+ 0 11 f.t.l<P 

., • oc. 1. r:, rt z • () i z 1·1r 

l.~72 ~057 • 0~ l~ 
2 .77<4l l4P + 'H :Jf.t..' 

- 5 . 0 1 4 8t. I o +0 7 l SUh 

<; >tft>CCE/\: TRIC n sCULATI NG fLFMEN TS 
·· ·· ·" " ~ .'-7'+ <; 79t+) 2 f C.:s l .3327534-: 1 1r;cs 
v 1 1~ -?..2 1 Jti7t1C t ')3 i:N"1PS -4 0 <tc4.;.q4 t_ +f'ifl r.PHf.'S 
f f\~ -'1 0 4:-35726.t) l [t.,$ - f. 0 42~ ~4P4 + t) l M!.5 

S t.I !'.t.J0 C F. l\T ~ J( u r~ IT v=crorcs 
WX - l. -l l l 4 19Cl-'ll hY 
Q ).. - l. 5t>7 1 7 7 "1-0 l OY 

4. 75f4t<.,t•- 'H 
S .<te f'. Q~5 1J - C l 

cs~· I "'C'l"N ~Fi--=. /PHl\Sf: 22- ~. e 

.. 1 
C' l 

- ... q2~4829t02 OXL 
- f:. .t· 0 23002 +0 l VL 

- 1 .2830437+0? 
l. Cl 342465•0 l 

-5."i4 l f:453+00 
- 8 . 50 l7l~. f)+O1 

t- . 1(1')2 494+0 1 

4 . k r ·)l5'i2+C4 
" . Q 2 12778 +01 

DXS 
VRS 
LNf 

OR 

DX 
v 

-5 .2373344+0 3 DY L 
5.3454901+03 PTHL 

l .05562 1 C:+0~ DYS 
5. 36 12599•03 PTR 
6.1454099+00 OSMP 

- 7.0885209+00 VT 

-8.5 18685P+03 DY 
8.560~5P'i+0 3 PTH 

-7. 7 5733C-5+02 CZ L 
- 7 .5978035-r2 Al l 

-5. 18020 36 +03 DZ S 
-7.5755040-02 AZR 

6.40733 15-0 1 RSMP 
5.36 12551 +0 3 SEASV 

-5.34n9679•02 
- l . 7 9G ll 4 1 +0 0 

DZ 
H 

9 . tiO'J l 55fl+04 
2 .711 2 3A'1+n 2 

OXG - 7 .408 3 42 1 •04 DYG -8 . 022054 7+ 02 DZG 
VE 7.4090714•04 PTE -2.0 781 753-0 1 AZE 

- 3 . 74 :'.:: 4505+01 OXMP 
4.0 2 4R240 +00 VMP 

- ~ . 7 4 "42A6 + 0 1 DXME-

q • 8 4 -;43C9 +0 4 OXM 
A • .-· 2 3'·811•0 1 LO,.. 

- 2. 1 74~ 614+ 0 7 RAS 

l. 4 0 \~702 +0 2 PA NS 
7.'"':~519 1 4+01 I NMPS 

- ~ . 4 l f'.2 5Cl b +Ol SLRS 

-f· • ;f14q606-(ll PX 
~.~527863- 0 1 sxo 

4.0546 1 44+02 CYMP 
5.34549 ·12+1') 3 P TMP 
2.65734 l O+O l CYME 

-3. 28 1 35 14•03 OYM 
2.7114593+02 VM 

-4.0 87 t;82S+Ol l (1S 

-1.58 10397+02 t.PFS 
1 .6578407•02 AF-OS 
9. 9 74'i16 15•02 PEPS 

- 5 . 16 ~ 7 305+0 3 OZMP 
-7.5078078-P2 AZ MP 
-8.4578 7 48+0 3 DZME 

2.4 163626+02 OZM 
3. 291 11 1 7 +03 ARGM 
l .41')3 1 2 8 +02 DES 

9.84 9 0355 + 00 RPS 
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•••••• CSM I MOON REF, /PHASE 22- 37 
MEAN-OF - EPOCH 1971 

,127000000000000•003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

523 

FEB. 1971 , HRS ., 19 MI NS., 60.000 SECS. G.M.T, USNM USF T I Sec 

DAYS, 6 HRS .. 59 MINS., 59.999 secs. G.E.T. RAGR . 1 85609417H8309 1+JU3 

RXVZ 
RDXYZ 

-.28357643638682064+000 
-,37560392859400063-001 

- .37324622409771866- 001 
. 80 1 21023 1345 1395 5+00 0 

.4248528 7424762769- 001 

.452439839 54994016•000 

SELENOCENTRIC 
XL -9, 7661640+02 VL 
RL 9,9584911+02 DECL 

SELENOGPAPHIC 
xs 1.7352344+02 

ALTS 5,7355589+01 
LTS -l,9005 134- 01 
LIN 1,67852 11•02 

TRALT 5,8114235+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 5.5228612•02 v 
2. 1158942+ 0 5 OEC 

GEOGRAPHIC 
xG - 1,8847938+04 VG 
ALT 2, 0814799 +05 LAT 

EARTH -~ OON PLANE 
XMP 5,2756229+01 VMP 
RMP 9,9584911+02 QEMP 
XME -2, 1158708+05 VME 

PLANETA RY COORDINATES 
XM l. 5289045+03 VM 
RM 2. 1163984+05 OEM 

XSUN 5, 7954668•07 V SUN 

- l.28543 52+02 ZL 
8,4488477+00 RAL 

- Q.6605349+02 
9. 7 333764+00 
5. 3050407+01 

-2.6984033+01 
5.8109169+01 

ZS 
LON S 

LTE 
LAP 

APAL T 

1. 8720158+05 l 
2,7780007+01 RA 

- l. 8625115+05 ZG 
2, 7782583+0 1 LUN 

-9,6446 026+0 2 ZMp 
1,4 066 791+01 PAMP 

-9,6446023+02 ZME 

1, 6733013+ 05 ZM 
2,7728057+01 RAM 

-5,0129197+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9722889+02 eccs 1.3886878-03 INCS 

VHS -2,2 120120•03 PNMPS -4, 753298 8•00 APMPS 
TAS -4,90 75759+00 EAS -4,9006355•00 MAS 

SE LENOCENT RIC UNIT VECTOR S 
WX - 1, 9 1 24792-01 WY 
QX 4,3 141114- 02 QY 

4.7582352-01 
8, 7787047-0 1 

•••••• CSM I MOON REF, / PHASE 22- 38 
MEAN-Of-EPOCH 1971 

wz 
Ql 

· .127250000000000+003 HR S, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER /HR I 

1 .46 31651 +02 DX L 
- 1.72 50177 • 0 2 VL 

-2. 183274 8+ 02 DYL 4.6571986+03 OZL 
5.3528998+03 PTHL -6, 7971334 - 03 All 

1.6836179+02 
-7 .98 17063>0 1 
-5. 5232867+00 
-l ,43W547+02 

6. 08788 45+01 

DXS 
YR S 
LNE 

OP 

-5,26 190 65+03 DY S 
5.3686452•0 3 PTR 
6.1351949+00 OSMP 

-6.350 3 180- 01 VT 

9. 8617162>04 
8,9830964•01 

DX - 3.4999685+03 DY 
V 6.5269060+03 PTH 

9.86 17160+04 
2.6422 15 5•02 

OXG - 7.95 178 66>04 OYG 
Vf 7.9620960+04 PTE 

2,4238113+02 DXMP 
-8.6869024•01 VMP 

2.4238 06 6+02 DXME 

9,8470846+04 OXM 
8.9532387•0 1 LOM 

-2.1 7 37194+07 RAS 

l,49 14819+ 0 2 RANS 
R.7261836•01 INMPS 

-4. 8938383•00 SLRS 

-5.34430 67+03 DYMP 
5.3528997+03 PTMP 

-5.4836896+03 CYME 

-3.28164 11+0 ~ DYM 
2,6392297+02 VM 

-4.0858904+ 01 LOS 

- 1.5810331+02 APFS 
1.6 578420•02 APOS 
9,9722693+02 PERS 

-8.276 1860+02 DZS 
-6,7772484-03 AZR 

6,3877171-01 RSMP 
5•3686452+03 SEASV 

4.8851422+03 oz 
5,742 1783+0 1 AZ 

3.1481570+03 OZG 
3,9609505+00 AZE 

-2.4776454+02 OZMP 
- 6.79715 86-03 AZMP 
-3.535409 1+03 DZME 

2.2 794356+02 DZM 
3,2905978+03 ARGM 
1. 3353168•02 OE S 

2.1556390+01 RPS 
9,9861372•02 TFP S 
1 .9 78381 4+0 0 MTA S 

- e.5849649-0 1 PX - 9 .8 0593 2 1-0l PY -5.4179391-02 PZ 
4. 7 695100-0 1 sxp 0.0000000 SYD 0 .0000000 szo 

2.629899 3+03 
-6.021U l4+jl 

6.706.2050+02 
-8.27 1759£+0! 
4. 713,547+01 

-4.2 14 'il63l•Ol 

2.546 7b4 H03 
9.030bl49+Jl 

2.54854<:0+J3 
-9.00l398o+Ol 

1 . 7474!39+0l 
- 8·806<;075+01 

1 . 7474l'+l+-:l2 

-a. 3 11 50'2:b+Ol 
9.552>121+01 

- 1.5837356+01 

9.958440?+02 
l .2 70l b89•02 
3. 6000 000 +02 

1.8841845-Ul 
o.oooooou 

FEB. 1971, HR S., 34 MINS. , 60,000 SE CS. G.M.T. USNM USF T I SlC 

DAYS, HRS ., 14 MIN S., 59,999 SECS. G.f.T. RA GR . l 89369684026 17.HJ 03 

RXYZ 
ROXVZ 

-.2068852 677 3579828•000 
.61833130389526312+000 

. 15372324767091898•000 
,64572017981 894282+000 

.1312 7635€367 74600+0 00 

.22003027 780376776+000 

SELENOCENTRIC 
XL -7 ,1249911•02 Yl 
Rl 9,96 15 938•02 OECL 

SELENOGRAPHIC 
XS -5,7814189+02 

ALTS 5, 766 5848+01 
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4,8432829-0 1 SXO OoDOOOOOO SYD 0.0000000 SZO 

- 1. 2688775+02 
-9. 140411>+0 1 
- l .2688778+0l 

-9. 7518 2oj+:J l 
9.605 l417+Jl 

- 1. 5824t.i'tB+Ol 

q. 963.?: 3~.::'.•02 
1 .270!300-+02 
3. 6000000•02 

1 .6829"37-0l 
o. 000 0000 

I MOON REF. /PHA SE 22- 42 
MEAN-OF-EPOCH lq 71 FEB, 1971, 4 HRS., 34 HINS . , 60.000 SECS. G.M.T. USNM USFT I SEC 

• 12e2 s ooooo oo ooo+oo3 HR S. FROM LAUNCH DAYS t HRS., 14 MINS., 59.999 SECS. G.E.T • RAGR .2044107 51098498+0 0 3 

RESTA RT COORDINATES ( ER AND ER/HR I 

RX YZ 
ROXYZ 

.20088467108796448+000 
-.63899619505844642+000 

- . 1604 543 3274046 58 6+000 

SELENOCENTRI C 
XL 6.q l83345+02 Yl 
Rl 9.9798608+02 OECL 

SELENOGR APHI C 
XS 6.1218964+02 

ALTS 5.9492560+0 1 
LTS -1,8847844-01 
LIN 1.6784794+02 

TRAL T 6,0251228+01 

GEOCEN TRIC 

vs 
l ATS 

LNS 
LAN 

RPAL T 

x -2 .0984n5+02 v 
2. 110377 2+0 5 DEC 

GEOGRAPHIC 

- .62771668659129210•000 

-5.5259400+02 ll 
-2.74 73913+01 RA L 

7.6070313+0 2 
- 1 . 19 25870+0 1 

5.24178q5+01 
- 2 . 7590208+0 1 

5 .8494804+0 1 

ZS 
LONS 

LTE 
LA P 

APA LT 

1 .8693 368+0 5 l 
2,765 1868+0 1 RA 

-4.604 1561+02 DXL 
-3.86 1571 0 •0 1 VL 

-2. 0622992+02 
5 .1173996+01 

-5.47690 43+00 
l. 4 7 32932•02 
o.0593262+0 1 

9.7942 207+04 
9.00643 17+01 

oxs 
VR S 
LNE 

OR 

ox 
v 

-.133688879086 28894+000 
-. 2052 3 5 54 36 87 269 69+000 

-3. 714 2963+0 3 DYL 
5.34 157 53+ 03 PTHL 

4.1960111+03 DYS 
5.3573540+ 03 PTR 
6.1091848+00 OSMP 

-4. 1 516106+00 VT 

-3.648731 9+03 Dll 
-4.453 16 3 1-02 Al l 

-3.3239 153+03 ozs 
-4.4400613-02 AZR 

6.3386735-01 RSMP 
5.3573524+0 3 SEASV 

-6.99 63510+03 DY -3.45500 38+03 
7.9095286+03 PTH -2.7514684+01 

Dl 
AZ 

XG - 7 . 7063988+04 YG 
ALT 2.0759627+05 LAT 

-l.7030Q67+05 lG 
2. 7654443+01 LON 

9. 7942204+04 
2.4565356•0 2 

OXG -6. 7661542+04 OYG 3.4400084+04 OZG 
VE 7 .59 1524 7+0 4 PTE -2. 7588556+00 AZE 

EARTH-HOON PLANE 
XMP 7.0620 463+02 YMP 6.7956027+02 ZMP - 1.8827931+02 OXMP 
RMP 9.q798608+02 OEMP - 1,0874549+01 RAMP 4,3898498+0 1 VMP 
XME -2. 1103654+05 YME 6.7956035+02 ZME - 1. 882777 1+0 2 OXME 

PLANEHRY COORDINATES 
XM - 9.0167371+02 YM 
RM 2 .1174275+05 OEM 

XSUN 5.8005452+07 YSUN 

l. 8748627+05 lM 
2.7692571+01 RAM 

-5.00606 17+07 ZSU N 

SEL EN OCENTRIC OSCULATING ELEMENTS 
SMAS 9.9727892+02 ECCS 1.0520991-03 I NCS 

VH S -2.2 152328+0 3 RNMPS -5.3596920+00 APMPS 
TAS - 1. 3242352+ 02 EA S - 1 .323 7649+02 MAS 

9.8402622+04 OXM 
q.0275550+ 01 LOM 

-2. 17161 30+07 RAS 

1. 49 1550 1+02 RANS 
8.2284835+0 1 IN MPS 

- 1.3233196+02 SLRS 

3. 7693370+03 OYMP 
5.34 15753+03 PTMP 
3.6308165+03 OYME 

-3.2820547+03 OYM 
2.4586480+0 2 VM 

-4.0806594+01 LO S 

- l .5807170+0 2 APF S 
1.6577214+02 APOS 
9.9727775+02 PERS 

-3.6898 75 2+03 DZMP 
-4.453188 1-02 AZMP 
-6.9762790 +03 OZME 

1.9372807+02 OZM 
3.28932 17+ 03 ARGM 
1.1478265+02 DES 

1.6553206+ 01 RPS 
9.9832814+02 TFPS 
1 .9785302+00 MTAS 

SELENOCENTR!C UNIT VECTOR S 
WX -1.9147217-01 WY 
QX - 4.3042518-02 QY 

4. 7562305-01 
8.6983 147-01 

Wl 
Ql 

-8.5855 760- 01 PX -9.8055377-0 1 PY - 1.3105687-01 Pl 
4.9146 771-0 1 SXO 0,00000 00 SYD 0.0000000 SZO 

•••••• CS M 

- 1.1 929730+03 
- l.04603bb+ Jl 

2. 152<l2b•02 
-8. 76561 9L+J l 

4.653 0260+0 1 
7. 8197830+Jl 

- 1.29400&6+03 
A.629J 087 +0l 

- 1 .2 93,,;21+.i3 · 
-8.965 71' 3+ )1 

8 . 422'.700+J2 
-8 .0769427•01 

8.4222 70 2+02 

- 1. 0111500+02 
9.6 18418H01 

- 1 ·582147<•01 

9. 9622968+02 
1.28977<9+ 02 
3.6 000000+02 

1.4607650-0 1 
O. OOOOGOO 

I MOON REF. /PHASE 22- 43 
MEAN- OF -E POCH 1971 FEB . 1971 , 4 HRS . , 49 MINS., 60. 000 SECS. G. M.T, USN M USF T I Stl 

.128500000000000+003 HRS. FROM LAUNCH DAYS, HRS., 29 MINS •• 59.999 secs. G.E.T. RAGR .208 171 0 18J41;79+003 

RESTART COOROINAHS ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

-. 2608953103 3367 819-002 -.2535 19962 1635 7027+000 -. 139862918 41558720• 000 
• 1586352 10 5945628 l +000 -. 90 271317265871 874+0 00 -. 77 049 71 0453626 058-00 1 

SELENOCENTRIC 
XL - 8.9e50610+00 Yl 
RL 9.9720052+02 OECL 

·sELENOGRAPHIC 
XS q.8631140+02 

ALTS 5. 870697 5+ 01 
LTS - 1 . 8816355-0l 
LIN . 1.6784798+02 

TRALT 5.9465660+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x - 1.3968028+03 y 
R 2. 1076639 +05 DE C 

GEOGRAPHIC 
XG -8.6882955+04 YG 
ALT 2.0 732495 +0 5 LAT 

EARTH-~CON PLANE 
XMP 9.9686137+02 YMP 
RMP 9.9720052+02 DEMP 
XME -2. 1076~39+05 YME 

PLANETARY COORDINATES 

- 8,7310590+0 2 ZL 
-2, 88835 37+01 RAL 

9.0220937•01 
- 6.6 8080 12+00 

5.2291393+0 1 
-2. 77 2769 9+01 

5.8b14975+01 

zs 
LON S 

LTE 
LAP 

APA L T 

l .86641 30+05 
2. 76793 13+0 1 RA 

- 1.65 19170 +05 lG 
2.7081893+01 LON 

- l.66 35519+0 1 ZMP 
- 1.1486054+00 RAMP 
- 1.663 5543+0 1 ZME 

-4.8 1678 59+02 OXL 
-9.0589605+0 1 Vl 

- 1.1 601225+02 
5.2264764•00 

-5 .4675453+00 
1.0464041+02 
6.0934105+0 1 

ox s 
VRS 
LNE 

OR 

-5.24 72053+03 DYL 
5,3464021+03 PTHL 

5.8430397+02 DYS 
5.3621691+03 PTR 
6.1 039019+00 DSMP 

-5 .9904826+00 VT 

-4. 4 786 723+0 2 0 Zl 
-6.4 198 010-02 Al l 

-5.2469393+03 ozs 
-6.4009444-02 AZR 

6.328865 7-0l RSMP 
5.362 1657+03 SEASV 

9. 7 905 700 +04 
,, 0428787+01 

DX -8. 5292894+03 DY -2 . 6097919+0 2 DZ 
V 8.5723400+03 PTH 1.3710770+00 Al 

9. 7 905699+04 
2. 4225 777 +02 

OXG -6.5550554+04 OYG 3.4699216+04 OZG 
VE 7.4172630+04 PTE 1.5847266-0 1 AZE 

- 1 .9989487+0 1 OXMP 
-9. 5605726-01 VMP 
- 1 .9988803+01 OXME 

-6.6222 779+01 OYMP 
5.3464022+03 PTMP 

-2. 0457063+ 0 2 OYME 

-5. 183 0615+03 DZMP 
-6.4lq8096-02 AZMP 
-8.4692 186+03 DZME 

9.220'i9b7•02 
- 7.867b0!;dt.J l 

9. 386~b0b+O~ 
- 7.985b3Ll+Ol 
4.640~2 7 9•01 

4.260;,bQ<i+J l 

8. l 73895o+Ol 
8.45 4(J043+Jl 

e.173<io 7 b+::>.?: 
-8 .93700ti9+Jl 

1 .3 0977 £9+03 
-7.58 17 b35•:)l 

1 .30977 29 +03 



'" "" XSU fl< 

- } .3tl78 17 A+fl3 YM l. A7 5 1 440+05 lM 
2. ll7~ 3J5 +05 OEM 
5.e 01 5~02 +07 YSU~ 

2.7685001+01 PAM 
-5.007QHq6+07 LSUN 

" LFNOCF,,_ TRIC OSCULATING ELE MEN TS 
SM~\ S q. Q75'l 943 +0 2 ECCS l.1 1':2 4 692- 0 3 JNCS 
VHS -2.21338 1Q+OJ RNMPS -5.49 13A2l+OO APMPS 
T1\S -7.46 t 7n4~+,)l l:AS -7.45506~3+0 1 MAS 

SE LENOCENTRIC UNIT VECTORS 
WJC -1.9147 17 8-0 1 \frj y 
OX -2. 516%02-0 I QY 

4. 7 562300-0 1 
8.2 1 6907 7-0 1 

** *** * CSM I '-10 r N J<E F. /PHASE 22- 44 
MF AN- OF -F POCH l 9 7l 

WI 
QZ 

• 12d 7 5(''l0('000000 +003 H f<S. FRUM LAU NCH 

otS T Mn ( 0 0RO INATf S ( ER AN [) ft<. /H \,I I 

526 
9 . 838 7379+04 OXM 
9 . 0424046+01 LOM 

-7. 1711915+07 RAS 

1.4 9 15502 +02 RANS 
6 .g 9JBR28 +01 lNMP S 

-7.4406634+01 SLRS 

-H.5855 77 0-0 1 PX 
5. 1133496-0I sxo 

-3. 2820842+0 3 OYM 
2.4225303+02 VM 

-4.0796 1 34+0 1 LOS 

- 1 .5 807174+02 APFS 
1.6577215+02 APOS 
9,9750804+02 PERS 

-9.4867676-01 PY 
0,0000000 SYO 

1.86 8 8804+02 DZM 
3.2890680+03 ARGM 
1.1103285+02 OES 

4.2077159+00 RPS 
9.9866898+02 TFP S 
1.q792l6 3+00 MTA S 

-3.1400 177-0 1 PZ 
0.0000000 szo 

-1. 0471010+02 
9.63 159Z7• J l 

-l.5Blu29,j+Ol 

9.9634%!>+:12 
1 . 2890951+02 
3.600UOOO•Jl 

3.76193.<4 -02 
0.0000000 

FER. l q1 1, HRS., 4 MINS., 60.COO SE CS. G.M.T. USNM USFT I StC 

DAY S , 8 HRS . , 44 MINS., 59.999 SECS. G.t:.T • RAGR ,7 11931285084o oO+J03 

C.X Y l 
QOX YZ 

-.2 044A 76558444689 J+a~n 

-.626305714 32G30 l 20+000 
-.194 q 285 9 P60 7 2 1 0 12+000 

. 52 1 0 52~055303 1124+0 0 0 

-.62381648t06602553-CO I 
.42833436352086365+000 

S !: L F. NO( EN T\,! I C 
XL - 7 .L>4?. 1•190+-0 2 YL 
Kl 9 .CCJ8"i55+02 lJEC l 

SELENCG QAPH I C 
XS 7 . 6707 46 7+ 02 

.\LT $ 5. 7 892 12'.\+'l l 
LT '\ - l .A784ft6f.- 'H 
L I N l .67FJ 4 7i'.>4+02 

TR 4L T 5 . f!650~P8 + f'l l 

GC:tX. f NTQI C 

VS 
LAT S 

LN S 
Lf\N 

fJ PA L T 

-2 . ~ 7 82~7C' + ')1 y 
l. .llnQ ; (H+ "':> l)E :. 

GEOGJ( APH I C 
XG - >; .t-t-47 Qt: l +.J4 VG 
AL r 2 .07b5'l411+ 1'> L AT 

i: ti QTH-/.I OCN PLAN E 
:t'!P l .P801b42+0 2 '<MP 
Pl'1 P G 0 9ti3~555 + 1)2 DEMP 
XM f -2. 11oqs 1 0 +05 YME 

PL ANl= Tf! PY Cl1(JRDINA TES 
~ !'-' - 1. B71ql: 5 1+ :H YM 
!.i..,, 2. 11 71U73+05 U£ "' 

..< <\ Ul.J c;.8 C2575 1 +0 7 YSUN 

-6.71 32 114+ 02 ZL 
-1.245176 1+ 0 1 Rfl l 

-6.344 1 488+0? 
2. 5".162430 +0 0 
5.2 1 1:.48':;2 + 0 1 

-2. 7Btt.IJ 6 6 • 01 
5. A35"'167 7+ 0 l 

l .E6E703~+ 0 ~· 

ZS 
LONS 

L TE 
Lh P 

APA L T 

2.11oqzo B+ Ol. l<.l 

-1. ~q c 5 7 z ~+O ~ ZG 
2.77117 A5 +01 LOf\. 

-7.0lf 531 1+ 02 ZMP 
Q . 25~0 3 1 1+ 00 ~A~P 

-7.(;2t 5 33 7+ " 2 / MF 

l. 87 5 4 1 ~4 + 0? / M 
2. 7 b 77275+ 0 1 f< At-1 

-5.0 Udl74•07 7SUt-. 

S l l f :\ r'KC fd RI C 'lSC ULAT Jr.JG EU: MP.JT S 
$MA<; o=J . c 73 ]'175+1)2 tC CS l. 2 4P5 2<16- ('J J N($ 

Vil<, - 2 . 2 1 2'i k l4+ ')3 RNMPS -5. 6235405+1) 0 l\l-'M~S 
T ;.. > -4. C' t>!,5675 +0 1 EAS - 4 .0b l7 Ql"'i+ l') l t"'flS 

Sf. LE "OCC:tHR I C U"IIT VECTORS 
WX - l .C014 77 l6-r"l l h Y 
QX - i;: . 60 03 39 !:-0 2 OY 

4.7562473-0 1 
0 . 0 8 02 123 - 0 1 

+•++•• CSt-1 I MOO~ PFF. / P HASE 22- 4 ~ 
ME AN- OF-E PnCH } q 7 1 

WI 
Dl 

. 1 20fJ1"1Mr0'.'J0000 +0 0 :! Hf<S. F"O~\ LAUNC H 

QfS TA '\. T (('llPO IN .'tlf<\ ( EK AND El' / Hi;. ) 

-2. 1 4 !! 3825+02 DXL 
-1.3 6 3 709 7+02 VL 

4.357020 1+01 
-3.95 9 2704+0 1 
-~ .45 8 1581+00 

4.1eg39e1+01 
6 . 084 104 9 +01 

DXS 
VR S 
LNE 

DR 

-3.6405303+ 0 3 DYL 
5. 3502938+03 PTHL 

-3.3874287+03 OYS 
5,3660480+ 0 3 PTR 
6.098592 1+00 DSMP 

-4.3487426+ 00 VT 

9.8 1 56 7 65 +04 
a .01 <1C44 7+01 

OX -6.9226263+03 DY 
V 7 .993 14 82 +03 PTH 

c; .R l 56 7 l4 +04 
?.38859 16+0 2 

OXG -6.66954 61+04 DYG 
VE 7 .6 03 7332+04 PTE 

l • f.f. 2 1 3f.0 +0 2 DXMP 
- 4.5 ti0 2 1 85+0 l VMP 
1.or 2 1 506+02 DX~E 

c . 8 37 1 603 +04 OXM 
~ . 0 5 7 2406+0 1 LOM 

- 2 . l 7 •"7 700+07 RAS 

}. 4 t:i l 547 ti +02 RANS 
f'. 1 5 25454+0 1 lN MPS 

- .. . 0 ~ 71 345 +01 SLRS 

-3.87073 13 +03 DYMP 
5 . 3502937+03 PTMP 

-4.00890f4 +0 3 DYME 

-3.282096 1+ 0~ UYM 
2.3864 1 2 1+ 02 VM 

-4.0785673+0 1 LOS 

- t. 5807 1 23+02 APF S 
1 .6577179+02 APOS 
9. 9 732915+02 PER S 

3.02q1245+03 DZL 
-4,6569933 - 0 2 AZL 

-4.Ql3 2780+0 3 ozs 
-4.6433 545-02 AZR 

6.3190600-01 RSMP 
5.3660462+0 3 SEASV 

3.20011 35+r3 oz 
3.02971 09+0 1 AZ 

3.64378 98+04 OZG 
3.03Q958S+OC AZ E 

-3.5574303+03 OZMP 
-4.6569606-02 AZMP 
- 6 .8433410+0 3 DZME 

t .e'l"4910+02 OZM 
3.2888 14 6+03 ARGM 
1.r7 28 304+0? OES 

1 .5796065+01 RPS 
9.985 75 9 3+ 02 TFPS 
l .97~6A45+0 C MTAS 

-f..5855550-0l PX -9.7q£19795-0 l PV - 1.425490 2- ~l PZ 
4 . 9 3 1586 1-0 1 SXO 0.0000000 SYO o.0000000 SZO 

2.4897ol<+ O> 
-b .15504 ~ 11+ 0 l 

1.101 !>4j'1+0'.j 
-7.8 140504 • .) 1 

4.621Jt:i :H!>+Ol 
- l.7641 2i+9+0 U 

2.3814777+03 
8.52 45144+::11 

2.38 14 !> 4 0 +J3 
-B.q56b5U t1 + 0 1 

9 .938o7 t:.£ +0 .Z 
-7.9 1440l~+O l 

9.93B07 t2 +02 

- l .0830J~j+Q2 

Q. 6447o4 So +)l 
-l.5815ll >+O l 

q. q6Qb!>5b+02 
l. 2897£9S.+J2 
3 .600i.J01.d..l+0.Z 

1 .3950'182-0 1 
o. 000000 0 

FF.H. l Q7 }, HRS., 19 MI NS., f0.000 SECS. G.M.T. USNM USF T I S<L 

Ofl YSt 8 HRS., 59 MIN S ., 59 .9q9 SECS. G .E .T. FAGR .21569155ld .2 77~1+0U3 

RXYZ 
;: DXYZ 

- . 2 q 3 7 53G3 64S23~127• 00~ 
.2h r 2c 3 1 2r2 3 ~~603 q-1 1' 1 

-. 1qrj z3g7 l f. 4 l 3500 16-l)Ol 
• R075 l 7 6 ., e8 l 8 5206 l +000 

.52465192~28578992-CC l 

... 4 1 51216!: 30t-862 25+('00 

S f L ':: NCf. :: ' <1 l i:J C 
~ l. - t., .17?.2 ·l7n +:) £ Yl 
f.( L c. q b O'>'l 5 7+12 DE CL 

~E L !;:1'J,) (;i< .llP H I C 
,< S e.5 6 06 2 32+!"J l vs 

ALTS 5 .75721"il+Ol LATS 
LT S - l. ~ 753 .. 3P.- ')l Ll\S 
l. J ' ! l .t-784 f1 Q7+ '12 LAI\ 

f\•41 T 'l . b 33 17l q +O l f. P t.LT 

G[ ()( f 'H R I C 
-:S. B 73 fo 'l'i + 'H 

2 .Jl '3 4 1 77• t) ;; [if ( 

Gr· r r.Q. APt~ JC 
XG - J. ( 1') 1'1 J 3 t•') 5 Y:'.. 
ALT 2 .c;.:i 4 n/ 34+'1'i LAT 

i:t.P T t-1 -,.. Cr.JN f.'l AN 
X'4P - 3 .5 ('. 4 <; t. 5 +11 Y~P 

1<'-\~ o . c:c:n '> 6 1+ 1 2 DE"' 0 

X"I! - 2 .11 8 3 44+0'i VHF 

D Lht~ f. T.6RY CL~ ! 1 ~tJ I NA T ES 

X 1~ -l. 3 h fll 10A+O':\ Y ~ 

k "I ?.llfl"l41P+05 D i:~ 

XSIJ N '5. P03'iBQ8 +0 7 Y SUI\ 

- f- .7 .? 3~ 7 c0 t 0 l l L 
l. 'J 45 1 33'l • O l r..H 

-C.76 4 b'ljl.+07 L<:. 
l. G23;2t.5+ C l t( lf'l.!5 
5.2 0:;93<..3 + ') 1 LTF 

-2.7<;C.'>2l <H (J l Lt,p 
5.E12 <?t1 4 ~ + f1 l f.Pf\ LT 

l .f<.7~ ".'~~ "l+ l~ 

2. 77 1 .:;- .? '> l + •1 1 ~A 

-l.'54l'2 0 .~~+ 05 /(, 
Z.7721 1::2.) +0 1 Lr! /\ 

-C0 . 64C ~ 7 n 4t "'t~ l ~P 

1 . 4 l c;.c;c; z1 +,. 1 li .\lt P 
-9.t-t+ Cf! 7 0Q +flj L"'f. 

l .'37567H ~ +0 'i l" 
2.1 titq3QJ+ :..1 l P Ul'I 

-5.005 l 44g t ()7 L 5Llt. 

<\ : L :: ~ CC F "I T R I C 05 CU L AT ! f\;G F. lfMFNT S 
SV. A.;,, 4 . C/ 72'1 ·· ?. 1 +02 EC ~S l .l':.127 ~~ g- r.3 lfK S 

VHS -2.7121l ?t:i +13 k "-MPS - 5.74 fh)'h 'i•O '; AP"'H · S 
!!, 5 2 .211 z~i=i.~+ 'l8 El.S 2.2 lf 6l : •J t "'!'j t<'l!.S 

S i L : "\ ('(( l 1ff.! l l U ·\l[ l V ~ C T OFS 

1-; X - l.C!t.7\l 'S- 1')1 \<.Y 
(;.( -C. .5C':\"J7? 1-')) CV 

... -r r:.."'io7 <. ?-'il 
F. 1 ;i:.. 0 1 ~ ~ - · lt 

WL 
c l 

I. ~Ot8664+02 OX L 
-l. 7 t.J 63G l+02 Vl 

I. 7 f. 9910 3 +02 
-~ . 4 ~fi(j 7 ]6 +0l 

- 5 . 4t.1H-44 ? + 00 
-l . "2~ 077 2 +0 7 

1:- . 0 t->i i; n i:. 3 +01 

c . ti '; 1507?+04 
0 .1 ()Lq7r-6+0l 

DXS 
VRS 
LNf 

OP 

ox 
v 

r, . i:; 5 3541 c; +04 OXG 
.? . 3~d 2 8 l !>+02 VF 

2 .44 'l 4 0 Cl+02 OX"IP 
-'4.2C >; 1 Qf< l +l') l VMP 
7 .4 4339~0+ 02 OXME 

"1.t\3'i~204 +04 OX"4 
~.0 7 2 089Q+Q l LOM 

-2.17)3483+07 RA S 

l . 4 ~ l ~~~g + 02 PANS 
d o 4 2424P g +O l lNMPS 
2 . 2 o .c oo c;e +00 S LRS 

- •.5Vi 71 75-0 I PX 
4. H6 17717- 0I SXO 

L. 5 1 3CC71+02 DV L 
5.35177E9+03 P THL 

-5.32 146 2 ~+03 DYS 
5 .367527t+03 PTR 
6 .093255°+00 DSMP 
2. 441 6833 - 0 1 VT 

-3. 1 30 7 8COt+03 DV 
b.2860 7 5 1+0 3 PTH 

-6 . 8 6321 €2 +04 DYG 
B.02354tl+04 PT E 

-5. 3468 1 2 7+03 CVMP 
5.3~ 1 77ES+03 p TMP 

-5.4848 151+03 CYME 

-3.26209 03+0 3 DYM 
2 . 3502935+02 VM 

-4 .0 775212+01 LOS 

-1. 5807076+02 APfS 
1. 657 7 229+02 APOS 
q.q 7242 80 +0 2 PE~S 

-q.8 14 5 1 34-0 1 PY 
0 , 0000000 SYD 

4.6938670+03 OZL 
2 .t..l 40 4C,4- 0 3 Al l 

-3.573 13 22+0? DZS 
2.6003 7 9 7- 03 AZR 
6. ~00 2525- 0 1 RSMP 
5.3675276+0 3 S EASV 

4.f670733+03 
~.1017070+ (' 1 

Dl 
AZ 

4. 14 8 8860+04 OZG 
3 ,92<;76d2+0C• AlE 

2. l "l~b l 35 + C'.? OZ MP 
2. b 1 3qq30- 03 Al MP 

-3.0710 0 3 7+ 03 OZ~E 

2. 566.> 7<;t, + .'.)3 
-6 .0&l)7 b'1 t .) l 

b. 0391d47t 'J2 
-8.3-.3~:d2';il+J l 

4.tl67j7:i .. 01 
-4.610,c> l1, +)l 

2 .4544H47+ 0 3 
Q . 2 1 ~4j l 4+.) l 

2.45?Lll i:.. •J3 
-q. nQ&_jb 3 7+ 'J l 

8. 137 £ 7 5U +.Jl 
-0.q10 .c 04 .c +:> l 

8.137 2 7 '-8 +01 

1.732 11 34+02 OZM -1 . 11A~5,c+J2 

3.28~5 61~+ ~3 ARGM q.657~3~;+Jl 

1.03 53324+02 OES -l.58ll~j ~+ O l 

l .8507 7 99 +0 1 RPS 
S.C,P.42372+0 2 TFP S 
1. q 7 84270+C'~ ~TAS 

-1.0132576- 0 1 Pl 
0.0000000 SlO 

9.960b47 , +JZ 
l. 289b 7 bY +J 2 
3.600000u+~2 

1.6274021-J l 
0. 000u0 0u 

... 

... 

( 

f / 

( 



.. 

( . 

( 

,. 

•••••• CSM I MOON REF, /PHASE 22- 4b 
HEAN-OF-EPOCH 1971 

• 129250000000000•003 HRS • . FROM LAUNCH 

RESTART COORDINATES ( EK ANO ER/HR I 

527 

FEB, 1971, HRS., 34 MINS., 60,000 secs. G.M.T • USNM USFT I Ste 

DAYS, 9 HRS .. 14 MINS •• 59.999 secs. G.E.T. PAGR .219451818~7~&<2+003 

RXYZ 
RDXVZ 

-.19279224699355693•000 
,66283141435017445+000 

.167b083807~019096+000 
o6098l8~249524bl96+000 

.13582552283012684•000 

.18986022176696186•000 

SELENOCENTRIC . 
XL -6.6396368+02 YL 
RL 9.9b42223+02 OECL 

SELENOGRAPHlC 
XS -6.4747794+02 

ALTS 5.7928b89+0l 
LTS -l.8721920-01 
LIN l.b784986+02 

TRALT 5.8687370+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x - 3.5102202+03 y 
R 2.1256295•05 oec 

GEOGRAPHIC 
XG -l, 16858·35+05 YG 
ALT 2,0912151+05 LAT 

EARTH-·MOON PLANE 
XMP -7,3728290+02 YMP 
RMP 9,9b42223+02 OEMP 
XME -2. 1256190•05 YME 

PLANETARY COORDINATES 
XM -2. 84b2565•03 YM 
RM 2.1182461•05 OEM 

XSUN 5,8046043•07 YSUN 

5,7723212+02 ZL 
2,7998838+01 RAL 

-7.2934345•02 
lo 1824154+01 
5 .1911892+01 

- 2.8100292+01 
5.8423lb4+0l 

ZS 
LONS 

LTE 
LAP 

APA LT 

l,8817018+05 z 
2.7699400•01 RA 

-1,4752783+05 ZG 
207701959+01 LON 

-b,4514424+02 ZMP 
1,0514087+01 RAMP 

-6,4514404+02 ZME 

1.8759205+05 ZM 
2.7661350+01 RAM 

-5. 0041724+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9 . 9745867+02 EC:s 1.3039451-03 INCS 

VHS -2,2122965+03 PNMPS - 5,8529441+00 APMPS 
TAS 3,7214581+01 EAS 3,7168182+01 MAS 

SELENOCENTRIC UNIT VEC TORS 
WX -1.9152612-01 WY 
OX 1.7090000-01 OY 

4. 7549637-01 
8, 7760335 - Dl 

•••••• CSM I MOON REF. /PHASE 22- 47 
HEAN-OF-EPOCH 1971 

wz 
oz 

.129500000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

4,b777407+02 OXL 
1 .3899718+02 Vl 

2,0417559+02 
- 1.31 5972 1+02 
-5,4393035+00 

l ,238b380+02 
b,1024414+01 

oxs 
VRS 
LNE 

DR 

3,8528434+03 OYL 
5,3504394+03 PTHL 

-4.0466784+03 OYS 
5,3661934+03 PTR 
6.0878927+00 DSHP 
4,2150139+00 VT 

9, 8 806228+04 
q,1068701+01 

DX 5, 7077666+02 OY 
V 3.8825505+03 PTH 

q. 8806227+04 
2. 3lbl688+02 

OXG -6.8165086+04 OYG 
VE 8,41 15554+04 PTE 

1,8182441+02 OXMP 
- 1.3881312+02 VMP 

1,8182553+02 OXME 

q,8338454+04 OXH 
q,0869254+01 LOH 

-2,16 q926b+07 RAS 

l,49lbl51+02 RANS 
q.4856165+ 01 INMPS 
3.7123045+01 SLRS 

-3,5997709+03 OYHP 
5,3504393+03 PTMP 

-3.7376005+03 DYHE 

-3,2820667+03 OYM 
2.3141743+02 VM 

-4.0764754+01 LOS 

- 1,5806082+02 APFS 
1.6576965+02 APOS 
9,9745692+02 PERS 

-8,5A61571-0l PX -9.6649412- 01 PY 
4,4789001 - 01 SXO 0. 0000000 SYD 

3,544b951+03 DZL 
4,5136692-02 AZL 

3.5149240+03 ozs 
4,5004444-02 AZR 
6,2994424- 01 RSHP 
5·3b61917+03 SEASV 

3.7110698+03 oz 
7.4158lb3+01 AZ 

4 ,9274442+04 DZG 
2.5449865+00 AZE 

3.8592165+03 OZMP 
4,5136792-02 AZHP 
5,7379684+02 OZME 

lob637472+02 OZM 
3.2883095+03 ARGM 
9,9783428+01 OES 

2,91052b5+01 RPS 
9.9875929+02 TFPS 
1.9790652+00 MTAS 

6,0954791-02 Pl 
0.0000000 szo 

lol03o014+0J 
- 7,651523J+Jl 

-2,56388B l +v2 
-9.280740:0•01 
4, b04o45 7' 0 I 

-7. 785i:::&,0+.)l 

9,88llol 7+02 
-l,428ol 2H)Z 

9,8812430+02 
- 9,057olb5•n 

-8 .8051058•02 
-9.9643914+01 
-8.805!05b•02 

- 1.15485 <: 9+n 
9,b7110<4•01 

-l,580ti 75o•Ol 

9.96loBJ4•J2 
1.290459£•02 
3,bOOOOOO+O< 

2,4934630-01 
0.0000000 

FEB, 1971, 5 HRS., 49 MINS., 60.000 secs. G.M . T. USNM USFT I SeC 

OAYS, 9 HRS., 29 MINS., 59,999 secs. G.e.T. RAGR ,223212085Jl:0;04•003 

RXYZ 
ROXVZ 

.1377786846972243b-001 

.90173995819797296+000 
.2543 llb8053098607+000 
,47~15139222643058-001 

.13774348118259018•000 
-.17519146052657784•000 

SELENOCENTRIC 
XL 4,7450063+01 ' YL 
RL 9.9718098+02 OECL 

SELENCGRAPHIC 
XS -9,9031942+02 

ALTS 5.8687435+01 
LTS - 1.8690418- 01 
LIN 1, 6784529+02 

TRALT 5.9446114+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x -3.2849472•03 y 
R 2.1284011+05 . OEC· 

GEOGRAPHIC 
XG - 1,2666711+05 YG 
Al T 2,0939867+05 LAT 

EARTH-HOON PLANE 
XHP -9,9508839•02 YHp 
RMP 9,~718098+02 OEHP 
XME -2,1284011+05 YME 

PLANETARY COOROINATES 
XM -3,3323973+03 YM 
RM 201184502+05 OEM 

XSUN 5,8056186+07 YSUN 

8.7583252+02 Zl 
2.8406270+01 RAL 

-4.2311964+01 
6.2664143+00 
5 .1785392+01 

-2. 8206116•01 
5.8712044+01 

1,8849292+0 5 
2.7056Q65+01 

ZS 
LONS 

LTE 
LAP 

A PALT 

z 
RA 

- 1.3962741+05 ZG 
2.7659518+01 LON 

b, 3761955+01 ZMP 
5.8431464-01 RAMP 
6,3762140+01 ZME 

l,8761709+05 ZM 
2,7653155+01 RAM 

-5,0031997+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9753400+02 eccs l,D89754D-03 

VHS -2, 2132855+03 RNMPS -5 ,9698443+00 
TAS . 7.1111953+01 EAS 701050752+01 

I NC S 
AP MPS 

HAS 

4,7437939+02 OXL 
B.6898911+01 VL 

1.0884395+02 
- 1. 7755349+02 
- 5.4298356+00 
-1, 2367592+02 

b,0886lb9+01 

9,8795463+04 
9.0998417•01 

oxs 
VRS 
LNE 

DR 

OX 
v 

5.2415483+03 OYL 
5,3465727+03 PTHL 

-J,3621916+02 OYS 
5.3623392+03 PTR 
600825028+00 OSMP 
5.5106714+00 VT 

2. 7386640+0 2 Dll 
5,9054532- 02 AZL 

5.2b4b082+03 OZS 
5.8880b99-02 AZR 
6.2896384-01 RSHP 
5.3b233b4+03 SEASV 

1,9595227+03 DY 4.3340570+02 
2.3067880+03 PTH -4,)352404+00 

oz 
AZ 

- 1 . 018"3b3+03 
- l,025 :0 •44+0 2 

-9 .. b20lt997+0 2 
- 1 .004v47 .. n 
4. 592:)5b::HOl 

-4.039•2< 7+01 

-I .1374v9 9•JJ 
- l, 212o4o 7+ 02 

q,87954b3+04 
2 ,2778633+02 

OXG -6.3590658+04 OYG 5.7149110+04 OZG -l.13746b4+03 
VE 8.5504894+04 PTE - l.16A8212-0I AZE -9,C799286•0 1 

1•0169289+01 OXHP 
1,7633369+02 VMP 
lo0l70938•0l OXHE 

9,8321083+04 OXM 
q,1017563+01 LOH 

- 2,1695049+07 RAS 

1.4916184+02 RANS 
1 .0651 160+02 INMPS 
7.0991697+01 SLRS 

3.1253428+02 OYHP 
5. 3465727+03 PTMP 
!.7487766+02 OYME 

-J.2820256+03 OYM 
2, 27 80548+02 VM 

-4,0754294+01 LOS 

-1,5804506+02 APFS 
1.6576240+02 APOS 
9,9753276+02 PERS 

5.1732174+03 OZMP 
5,qo54456-02 AZMP 
1,88A0426+03 OZME 

!.5953930+02 OZM 
3.2880576+03 ARGM 
9.b033620+01 DES 

4,0760859+01 RPS 
9,98b2105+02 TFPS 
1,9792894+00 MTAS 

- l .3 137b7 l+03 
-l.042C:5H~+02 

-1,3137671•03 

- l.1907360+)2 
9 . bd4tbo0+:Jl 

- l.5 80557o•O l 

q.qb44b9 C: +J2 
1.291(1~68+02 

3 • 600UOOU+ l) 2 

SELENOCENTRIC UNIT VECTORS 
WX - 1.9165507- 01 WY 
OX 306240130- 01 OY 

4,7543912- 01 
8,4729411-01 

WZ -8.58bl86b-Ol PX - 9.1210394-01 PY 
OZ 3.8827565-01 SXO 0,0000000 SYO 

2,3674952-01 PZ 
0.0000000 szo 

3. 346•7~0 - 0l 
0. oooooou 

•••••• CSM I MOON REF, /PHASE 22- 48 
MEAN-OF-EPOCH lq7l 

,129750000000000+003 HRS, FROM LAUNCH 

FEB. lnl, b HRS .. 4 MINS •• 60.000 secs. G.M,T, 

DAYS, 9 "HRS., 44 MINS,, 59,999 SECS, G.E ,T, 

RESTART COORDINATES f ER AND ' ER/HR I 

RXYl 
ROXYZ 

s EL ENDCENTR re 

,212154b7106592843+000 
.bOl151502188lqJ37+000 

.18887075079153516•000 
- , 542b6349736441596+000 

,57218483534710982-001 
-.43471350363705477+000 

USNM USFT I StC 

RAGR • 22b972352u5o98>+00 3 



XL 
Rl 

7.3064658+02 YL 
q.q788364+02 DECL 

sr '· P.WG RAPHI C 
<S -7.373 1190+0 2 

ALTS 5.939.n l 5+0 I 
LT S - l.805A930-0 I 
LI N 1.07842 79+0 2 

TR ALT 6.0148773+01 

GtoCENTR I C 

vs 
LAT S 

LN S 
LAN 

RPALT 

X -3.0 B78A l7 +03 Y 
2. 1252 107 +05 DEC 

GEOGR APHIC 
XG - 1.355 3 80 7+05 VG 
.\ LT 2.0907%2+05 LAT 

I t.~· Tt•-,.,OCJN PLANE 
XMP -t;. 54346 77+02 YMP 
PMP ~. 97 ,B3~4+02 OEMP 
XME -2. 1251°74+0 5 YME 

PLANETARY COORDINATES 
XM -3 .6165262+03 YM 
RM 2.1 166539+05 OEM 

XSUN 5.6066327+07 YSUN 

6.5045831+0 2 ll 
1.1 38931 7+ 01 RAL 

6. 70423 86+02 
-2.9 70 0J't3 +00 

5.1656894+01 
-2.6339658+0 1 

5.9046981+01 

lS 
LONS 

LTE 
LAP 

APAL T 

1.88 29007+05 l 
2. 76 12189+0 1 RA 

- 1 .30 73766+05 lG 
2.7614743+01 LON 

7.344Q4 23 +02 ZM P 
-9.6 742 760+00 RAM P 

7 • 34494 20+02 ZME 

1 .87640 21+0 5 lM 
2.7644802+01 RAM 

-5 .0022268+07 l SUN 

SE LENOC ENTRIC OSCULATING ELEMENTS 
SMA S 9.9751849+02 ECCS 7.36 454 16- 04 INCS 
VHS -2.2 14429 7+03 RNHPS -6 .1 034422+00 APMPS 
TAS l.19A4609+02 EAS 1 . 1980649+ 02 MAS 

SH ENOCENTP I C UNIT VECTOR S 
.X - 1.9 169673- 01 wY 
OX 3.0987190-0 1 QY 

4. 7 54 46 08-0 1 
8.5940209-01 

(lo ~**** CSM I MOON REF. /PHASE 22- 49 
·~EAN-OF-EPOCH 19 71 

Wl 
Ql 

• 130000000000000+003 H•S • FR OM LAUNCH 

•"S'fART C!lURDINATES ( ER AND cR/ HP I 

1. 9705665+0 2 DXL 
•.1677081+01 VL 

-5. 1717922+01 
1. 37 72034+02 

-5. 4 2033%+00 
5.6048119+01 
6.0518219+01 

oxs 
VRS 
LNE 

DR 

'528 
3.4943163+03 DYL 
5. 3427663+03 PTHL 

3.5686588+03 DYS 
5.3585441+03 PTR 
6 . 077 0862+ 00 OSMP 
3.4142075+00 VT 

-3 .1543427+03 DZL 
3. 6613428- 02 AZL 

3 .8456435+03 DZS 
3 .6 506130- 02 AZR 
6.2798347-01 RSMP 
5.3585429+03 SEASV 

-2.526•613+03 
-1.1885399+02 

-1.0907315+03 
-1.0175872+02 

4.5804691+01 
3.9429229+00 

9.8500236+04 
9.0939540+01 

DX 2.1234956+02 DY -3.0016376+03 DZ - 2.6495 215+03 
V 4.0093496+03 PTH - 7 .60 14854+01 AZ - 1.7030924+ 02 

9.8500236+04 
2.23 96 719+02 

DXG -5.58 77546+04 OYG 6.2257230+04 DlG -2.6495709+03 
VE 8.3697571+04 PTE -2. 6642634+00 AZE - 9.0654479+01 

-l.67~9117+02 DXHP 
1 .3 169 723+02 VHP 

- 1. 6 7669 51+02 DXHE 

9.8303180+04 OXM 
9.1165824+01 LOH 

-2 .1690830+07 RAS 

1. 49 1603 2+02 RANS 
-2.5675573+02 INMPS 

1.1976988+02 SL RS 

4.0290826+03 OYMP 
5. 3427663+03 PTMP 
3.8 9159q0+03 DYME 

-3.28 19667 +03 DYM 
2.2419347+02 VH 

- 4.0743836+01 LOS 

- 1. 58 04082+02 APFS 
1.6575978+02 APOS 
9.9751789+02 PERS 

-8.5 860506 - 01 PX -9.3 12 52 35- 01 PY 
4.067030 7-0 1 SXO 0.0000000 SYD 

3.3748161+03 DlHP 
3.6614430-02 AlMP 
8.9885557+01 DZME 

1.5270516+02 OZM 
3.2878062+03 ARGH 
9.2283812+01 DES 

3.7499948+01 RPS 
9.9825310+02 TFPS 
1 .9 792432+ 00 HTAS 

1 .8809312- 01 Pl 
0.0000000 szo 

- 9.6034468+0 2 
- 1. 004':197 3• 0 2 
-9. 6034486•02 

-1.2266015•02 
9.6974311+01 

- 1.5802395+01 

q.q67838b+02 
1.290915 2+ 02 
3.6000000+02 

3.1207361-01 
o. 0000000 

Fm . 19H, 6 HRS., 19 MINS., 60 .000 secs. G.M.T. USNH USFT I SEC 

5 DAYS , 9 HRS., 59 MINS., 59 .999 secs. G.f .T • RAGR .230732618800066+003 

RX Y l 
ROX Y { 

.28385294740763340+000 
-.57R396405 16 052422-00 l 

. 106 2726 l 522502807- 001 
-.807677 601262203 08+000 

-.5 748684 392491 6217-001 
-.43429949213968081+000 

' t-f NOC ENH l C 
XL Q. 7757069+02 YL 
RL G.~aoa~n5+02 oe: L 

S :: L r:1;:1 GF1 APH I C 
,<S -4. l 409ht+S+O l 

.\ t..T S 5.9594'12 5+01 
L.TS - l .1-lb2 7 4A9-0 1 
L ii l 1.6784420+0 2 

HlAl T b.03535 00+01 

GEOCE NTRIC 

VS 
LAT S 

LN S 
LAN 

RP AL T 

X - 3 • .i2 7 0B ll+f)3 Y 
2. 11 8JBB0+05 DE C 

GEOGRAP HIC 
Xii - l .432 1078+05 VG 
ALT 2.083073 4+05 LAT 

f AR "fH··MCON Pl AtH 
XMP 7.q27 <16'1 9+01 YMP 
kMP 9.lJb0~8?>8+02 DEM P 
XME -2.1 180646+ 0 5 YHE 

P LA Nl T.AP Y (OLlfW I NATF.S 
Xr·i -4 . 10•·6"1 7+03 YM 
i<•'1 2 .1 188 ') 7 4+-1)5 DEM 

XSUN S.FQ7"iA66+07 VSUN 

3.6599582+0 1 LL 
-l. 14 4 1 076+ 0 1 PA L 

9.f,()58562+02 
- 1 . 0472206+01 

5.1532394+0 1 
-2.8471499+01 

5.875 1694+01 

IS 
LONS 

L TE 
LAP 

APA LT 

1. 87 69892+0 5 l 
2.7586749+01 RA 

- 1. 2137803+05 lG 
2.7589310+01 LON 

9.6418q6 7 +02 ZMP 
-1.4234737+01 RAMP 
9.6418q ·~d+02 ZME 

t .8 7b62 32+05 ZM 
2. 76 362~3+01 RAM 

-5.00 12 536+ 07 lSUN 

SfclNOCENTRll ~S CULATING ELEMENTS 
')"hS 9.-:.7?'12 7<Hn2 ECCS e.o~t. 1 0 7 9-04 lNCS 

VllS -2. 2 15 3562+0 3 RNMPS -b.22806132+00 APMPS 
TAS -t.7069263+02 EAS - l . 706b464+02 MAS 

:~t-LC . CC·:t1TPlC U~ l 1 VEC TORS 
l'! X - l . ·,16'102 ti- Ol WY 
o x -q. e-,.2 2 544- 02 cv 

4. 75•2004-0 1 
s. 01 49020-0 1 

11ou*+* (SM I "D ON REF. /PHASE 22- 50 
HEAN-OF-EPOCH 1971 

Wl 
Ol 

• 1 30250 ~00)00000+003 H~ S. FPOM L~ U NC H 

Ri-!. T1\R l com,otNhTE S ( ER AND ER/HR ) 

- 1 .9798087+02 OXL 
2 .1441136+00 VL 

-1.8141105+02 
9.2423385+ 01 

-5.4108173+00 
3. 6460796+00 
6. 03 64105+01 

oxs 
VR S 
LNE 

OR 

-3. 3620476+02 DYL 
5.3410646+03 P THL 

5. 32533 15+03 DYS 
5. 3 568451+03 PTR 
6.0716429+00 DSMP 

- 6 .988 7638 - 01 VT 

-4.6947916+03 DlL 
- 7.4974473-03 All 

1.1963 099+0 2 Dl S 
- 7.4750492 - 03 AlR 

6.2700251-01 RSHP 
5.3568450+03 SEASV 

-2.52445 48+0 3 
- l.188H0 4•J 2 

-5.6773494+0l 
-9.6 16b648+01 

4.5683844+01 ' 
4. 8069127+01 

9.8086 766+ 04 
Q.1015497+01 

OX - 3.6180950+03 DY -4.5489193+0 3 OZ -2.65069>7+03 
V 6.3882303+03 PTH -5.4516185 +01 Al 9.4216965+01 

9.8086763+04 
2.2028288+02 

DXG -4.7967939+04 DYG 6.3531595+04 DZG -2.65045 51+03 
VE 7.96 50562+04 PTE -3. 7445366+00 AlE - 9. 0196330+01 

-2.4542503+02 DXMP 
8.5299474+01 VMP 

-2.454244 7+02 DXME 

~.82A4746+04 OXM 
9.13 14036+01 LOH 

-2.1686611+07 RAS 

1.4916214+0 2 RANS 
7 .92 12000+01 INMPS 

- 1.70 6771 4+02 SLRS 

5.3222252+03 DYHP 
5.3410648+03 PTMP 
5 . 1849146+03 DYHE 

-3.28 18902+03 OYM 
2.2058142+02 VM 

-4.0733377+<>1 LOS 

- 1. 5 804061+02 APFS 
1. 657604 1+02 APOS 
9.972no8+ 02 PERS 

-4.4693615+02 DZHP 
- 7.4976936-03 AlMP 
-3.7316228+03 DZHE 

1 .4587226+02 DZM 
3.2875553+03 ARGH 
8.A534004+01 DES 

1. 3457652+01 RPS 
9.9809698 +02 TFP S 
l.9785 715+00 MTAS 

-8.5R62 137-0 l PX - 9.76 7C 750-0 l PY - 1 .7835479- 01 Pl 
4 .9853519-01 SXO 0.0000000 SYD 0.0000000 SlO 

- 3. 377495>+O1 
-9 .0375607+01 
-3.3774977+01 

- 1.2624496+02 
9.7105 92l+J l 

-1.5799214+01 

9.9648657+J2 
1. 3093605+02 
3. 600000 0+ 0 2 

1.1929807-0 1 
O. OOOOOJ O 

FE8. 1971, 6 HRS ., 34 MINS ., 60 . 000 SECS. G.M.T . 

5 OAYS, 10 HRS ., 14 MIN S., 59.999 SECS. G. E. T • 

USNH USFT I StL 

RA GR .2344928 855 431 47+0 03 

RXYZ 
RDXYl 

.18617965573353635+000 
-.6822678272093355 5+000 

- .17 3947 33 176 116718+000 - .13787682508776618+000 

SE LE NOCEN TR IC 
XL 6.4 llq13t+02 YL 
rd. 9. q1 1 jt" 09 +02 DEC L 

~ fl '.'N l.GRAP HlC 
... ~ 6.791'1 13 4+02 

l.! 1 5 5 . Q2 40~6 0 +0 l 
1 TS - l . 8 595>5 ~-0 l 

LI N l• l784451+~2 
Tr.A LT 5.9°9~2 2 2+0 1 

GEOCENTR IC 
x -4. 1 495 71 8+ 0 3 

VS 
LA TS 

LNS 
LAN 

R PALT 

-. 590 67 6 1206693 1981+000 -. 17472070996772261+000 

- 5.9906305+02 ll -• .74 R3R62+02 DXL -3.9658215+03 DYL -3.4334260+03 DlL 
- 2.6419073+01 RAL -4.305459 7+01 VL 5.3429951+03 PTHL -4. 0431648- 02 All 

7 . 0225008+02 
-l. [ 7 293 74 +0 1 

':> .1405 897 +0 1 
-2 .&6 0 3602+0 1 
5. 8745842+0 1 

1.8708436+05 

lS 
LONS 

LTE 
LAP 

APA LT 

-2.02 82867•02 
4 . 5%0073+01 

-5.40 126 77•00 
8 . 7438249+01 
b .Q3Q4363+ 01 

DX S 
VRS 
LNE 

QR 

9. 7 700943+0 4 DX 

3.8859129+03 DYS 
5. 3587697+03 PTR 
6.0661727+00 DSMP 

-3. 770 39 55+ 00 VT 

- 3.6782711+03 OlS 
- 4 . 0312944-02 AlR 

6.2602186-01 RSMP 
5.3587682+03 SEASV 

-7.24 76176+03 DY -3.2943853+03 Dl 

-1.0155999+03 
- l .0250400+:i2 

2.939b40.t•02 
-8.6796614+01 
4. 5563017+01 
7. 7253 03 5+0 1 

- 1.1454279+03 

... 

.... 

( 

,;-

( 



,,,-. 

..,., 

( 

\• 

... 

\ 

\ 

2.1114177+05 DEC 

GEOGRAPHIC 
XG -1 ... 9 88469+05 VG 
ALT 2.0770031•05 . LAT 

EARTH-~CON PLANE 
XMP 7,6527483•02 YMP 
RMP 9,9773409+02 DEMP 
XME -2.1114080+05 YME 

PLANETARY COORDINATES 
XM -4,7907621+03 YM 
RM 2.1190607+05 OEM 

XSUN 5,8086604+07 YSUN 

2. 7590753+01 RA 

-1.1203729+05 ZG 
2.7593322+01 LON 

6.l53112R+02 ZMP 
-1,0200452+01 RAMP 

6.1531135+02 ZM E 

1.876R342+05 ZM 
2.7627627+01 RAM 

-5, 0002804+07 ZS UN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9730499+02 ECCS 8,2649986-04 INCS 

VHS -2.2147672+03 RNMPS - 6.3550394+00 APMPS 
TAS -1.2141644+02 EAS -1,2137232+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,9169696-01 WY 
QX -1.6183454-01 QY 

4, 7540270-01 
8 .4 756777-01 

•••••• CSM I MOON REF. /PHASE 22- 51 
MEAN-OF - EPOCH 1971 

wz 
Ql 

.130500000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

529 
9.1270625+01 8.0431921+03 PTH -2.42 781 65+01 AZ 

9.1790943+04 
2.1677774+02 

DXG -4.2750019 +04 DYG 6,2423984+04 OZG 
VE 7,5667897+04 PTE -2.504q l77+00 AZE 

- 1.7669126+02 OXMP 
3,8800659+0 1 VMP 

- 1 .7669038+0 2 DXME 

9.8265781+04 DXM 
9.1462202+01 LOM 

-2. 1682391 +07 RAS 

1 ,4916305+02 RANS 
7,5366941+01 INMPS 

-1,2133189+02 SLRS 

3.4222547+03 OYMP 
5,3429952+03 PTMP 
3.2851172+03 DYME 

-3,281796 1+03 DYM 
2·1696932+02 VM 

- 4.0722919+01 LOS 

-1,5803919+02 APFS 
1.6576010+02 APOS 
q,9730424+02 PERS 

-4,0003144+ 03 OZMP 
-4.0432850-02 AZMP 
-7.2847575+03 OZME 

1.3904067+02 OZM 
3,2873048+03 ARGM 
8,4784196+01 DES 

9.6061753+00 RPS 
9.9812q24+02 TfPS 
l.97R6078+00 MTAS 

-8,5862948-01 PX -9,680195 2-01 PY -2.3584130-01 Pl 
5·0540915-0 1 SXO 0,0000000 SYD 0,0000000 SZO 

8,659llb5+01 

-1.145561&•03 
-8,966Y6•0+0 I 

9.128.!8 1b+U 
-8,00I079b+Ol 

9.12828;0+02 

- 1 .2982 7<,, 9+ 02 
9, 72375J7+Dl 

-l,57900H+Ol 

9,964807<+0.! 
1.30916&!>+02 
3. 600ouou+ n 

8.55395 '1 1-02 
0.0000000 

FEB . 1971, 6 HRS., 49 MINS., 60.CO O SECS. G. M.T. USNM USFT I s~c 

DAYS, 10 HRS., 29 MINS., 5q,999 SECS. G,f,T, RAGR ,238253152£86229+003 

RXVZ 
ROXYZ 

-.22667611634195033- 001 -.25462074008261729+000 - .135916684ll489693+DOO 
.18971737135729754+000 -.89989776900261824+000 -.20216 777470258796-00 1 

SELENOCENTRIC 
XL -7,8065747+01 YL 
RL 9,9707011+02 DECL 

SELENOGRAPHIC 
XS 9,9172198+02 

ALTS 5.8576574+01 
LTS -1,856 .. 443-01 
LIN 1.6784450+02 

TR ALT 5,9335258+01 

GEOCE NTRIC 

vs 
LA TS 

LNS 
LAN 

RPAL T 

x -5.35492 10+03 y 
R 2.ID93467+D5 DEC 

GEOGRAPHIC 
XG -l.56D5625+D5 YG 
ALT 2,0749322+D5 LAT 

EARTH-MOON PLANE 
XMP 9,9172461+62 YMP 
RMP 9,970701 l+D2 OEMP 
XME -2.1093464+05 YME 

PLANETARY COORDINATES 
XM -5,2768552+03 YM 
RM 2.1192637+05 OEM 

XSUN 5,8096739+07 YSUN 

-8.7689690+02 ZL 
-2,7909475+01 RAL 

2.0949 505+00 
-5.93580 17+00 

5.1279399+01 
-2.8740q94+0 1 

5,8777519+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.8682662+05 l 
2, 7616245+01 RA 

-1.0285575+05 ZG 
2 . 7618.819+01 LON 

- l.D3D78 52+02 ZMP 
- l,4D24D9D- 01 RAMP 
- l.03D78 56+D2 ZME 

l,8770351+D5 ZM 
2.76188D5+01 RAM 

-4,9993D7D+D7 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9751333+D2 ECCS 1, 0D34255-03 INCS 

VHS -2.2131668+03 RNMPS -6,4865549+00 APMPS 
TAS -6,3771429+01 EAS -6,3718120+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,9169735-01 WY 
QX -3 ,6216848-01 QY 

****** CSM 

4, 7540267- 01 
7 .7884630-01 

wz 
oz 

-4.6808803+02 DXL 
-9, 5087345+01 VL 

- 1.0311107+02 
1.2103356-01 

-5. 3916910+00 
7, 1778907+01 
6,0779366+01 

oxs 
VRS 
LNE 

OR 

-5.2308401+0 3 DYL 
5,3471116+03 PTHL 

1.0832294+02 DYS 
5.3628763+03 PTR 
6 , 0606762+00 DSMP 

-4 ,8107906+00 VT 

9. 7778198+04 
9.164 1791+01 

OX -8,5125244+03 DY 
V S.5675521+03 PTH 

9, 7778193+04 DXG 
2,1338864+02 VE 

- 2,4404917+00 DXMP 
- 5,9339388+00 VMP 
-2,4394814+00 OXME 

9,9246285+04 DXM 
9,1610316+01 LOM 

-2.1678 170+07 RAS 

I. 4916304+02 RANS 
6.320129 7+01 INMPS 

- 6.3666571+01 SLRS 

- 4.1106526+04 DYG 
7,4310797+04 PTE 

- 5,3739291+02 DYMP 
5,3471117+03 PTMP 

-6, 7435737+02 OYME 

-3.2816843+03 OYM 
2.1335716+02 VM 

_,.,071246 1+01 LOS 

- 1.5803915+02 APFS 
1,6576006+02 APOS 
9,9751229+02 PERS 

-1. 1751416+02 DZL 
-5.1548959-02 AZL 

-5.2712252+03 ozs 
-5.1397427-02 AZR 

6.2504124-01 RSMP 
5,3628741+03 SEASV 

1.4696300+01 
4.5420189+00 

oz 
AZ 

6 '1898368+04 DZG 
5.2314985- 01 AZE 

-5. 1548950+03 DZMP 
-5,1548647-02 AZMP 
-8.4390951+03 DZME 

1.3221046+02 OLM 
3,2870548+03 ARGM 
8.1034388+01 DES 

-2,55 75007 +00 RPS 
9.9851424+02 TFPS 
1 ,9 792279+00 MTAS 

-B,5862940-01 PX -9.12187~ 1 -0l PY -4,09 13409-01 Pl 
5.1208629-01 SXO 0,0000000 SYD 0,0000000 SZO 

1.1027711+03 
-1 . 65204!>3+01 

9.8 12717 6+02 
-1. 940•855+0 1 

4. 54422.l .. +Ol 
3,8619026+01 

9.t9361b9+02 
8. 5035 "/B+Ol 

q.69385::S7+02 
-B,9430l'i4+Jl 

1.3152•57+03 
-7. 5760734+01 

1.315 245 7+03 

-1.334092 1+02 
9. 736907 2+)1 

-l.~79 2d't9+01 

9,965l<0u+o2 
I , 3085003+02 
3,6000000•02 

-2.287~0'il-02 
0.0000000 

I MOON REF , /PHASE 22- 52 
MEAN-OF-EPOCH 1971 FEB. 1971, HRS.+ 4 MINS., 60.000 SECS, G.M.T. USNM USF T I SEC 

.13075000000000D+OD3 H.RS, FROM LAUNCH DAYS, 10 HRS., 44 MINS., 59,999 secs. G.E.T. RAGR , 2420134190l9HU+J03 

RtSTART COORDINATES C ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.21790458033032100+000 
- • 57883515232 9092 06+000 

-. 18292819319611523+000 
.563 38414701518398+000 

-.52632 705792375748-0~1 
.44116934780047957+000 

SELENDCENTRIC 
XL -7,5044889+02 YL 
RL 9,9645399+02 OE:L 

SELENCGRAPHIC 
XS 7.0753369+02 

ALTS 5,7960482+01 
LTS - 1,8532 942-0 1 
LIN 1.6784414+02 

TRALT 5,8719147+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

R PAL T 

x -6.5133817+03 y 
R 2.1132649+05 DEC 

GEOGRAPHIC 
XG -l,6215702+D5 VG 
ALT 2.0788504+05 LAT 

EARTH-~CON PLANE 
XMP 6•2158986+D2 YMP 
RMP 9,9645401+02 OEMP 
XME -2.1132506+05 YME 

PLANETARY COORDINATES 

-6,2999253+02 ZL 
- 1.0480949+01 RA L 

-6,9922306+02 
3,3530490+00 
5 .11 ~2903+01 

-2.8878 145+01 
5,8553780+01 

ZS 
L CNS 

LTE 
LAP 

APAL T 

1.8709260+05 l 
2, 7642311+01 RA 

-q. 3547656+04 ZG 
2.7644881+01 LON 

-7.5929999+02 ZMP 
l ,D01 1799+01 RAMP 

- 7,5929982+02 ZME 

-1,8126354+02 OXL 
-1. 3998696+02 Vl 

5.8280947+01 
-4,46613 16+01 
-5, 3820876+00 

2.9818099+01 
6,0575745+01 

oxs 
VRS 
LNE 

DR 

-3.3645979+03 DYL 
5.3498433+03 PTHL 

-3.7409876+03 DYS 
5,3655984+03 PlR 
6·0551532+00 0Sf4P 

-2,9 722207 +00 VT 

q . 80449<)6+04 
9 .. 9938 72+01 

DX -6.6461528+03 DY 
V 7.8501432+0 3 PTH 

9. 8044996+04 
2.0998045+02 

OXG -4,1332601+04 DYG 
VE 7,6547507+04 PTE 

1,7323452+02 DXMP 
-5.0695029+01 VMP 

I, 7323520+02 OXME 

-4.1804454+03 OYMP 
5.3498433+03 PTMP 

-4.3172368+03 DYME 

3.2747858+03 DZL 
-3.1832346-02 All 

-3.691 0543+03 ozs 
-3, 1738439-02 AZR 

6.2406061- 01 RSMP 
5.3655975+03 SEASV 

3.4001674+03 oz 
3,3574468+01 AZ 

604383574+04 DZG 
3.2512l32+00 AZE 

-3.2D60617+03 DZMP 
-3. 1831869-02 AZMP 
-6,4900192+03 OZME 

2. 564.,,67 l +Jl 
-b. 0834::17c;. ... J 1 

I .0820l4o+03 
- 7.934.:504 3 +01 

4, 532H33+D I 
-5.8 1 50~flo+OU 

2 .42739& 0 +03 
8, 5909b'1•Jl 

2, 42735'i0+03 
-8.965U43 l +Ul 

9 . 305202.Hll2 
-7.9821lt.o+Jl 

9. 305.102 3+0 2 



XM 
RM 

XSU N 

- 5 .7~2932 8 + 03 YM 
2 .1194664+05 OEM 
5 .Al06 R72+07 YSUN 

1.8772259+05 ZM 
2.76098 2 9+ 0 1 RAM 

-4 . 9983334+07 lSUN 

SEL ENOCENTRIC OSCULATING ELEMENTS 
SMA S 9. 97 29 9 65+02 ECC S 1.01372 99-03 I NCS 

VH S - 2.2127720+03 RNHPS - 6 . 6185575+00 APMPS 
TA S - 3.326 7165+01 EAS -3.32 33857+0 1 MAS 

SE LENOCFNTR IC UNIT VECTORS 
WX - l .91703 2 h- 01 WY 
QX - 1.1 3 10 5 62- 01 QY 

4 . 7 540449-01 
8.5832279-01 

***•** CS f.i I MOON REF. /PHAS E 2 2- 53 
MEAN-OF - EPOCH 1971 

wz 
QZ 

• 13 100 0000000000+003 HRS. FROM LAUNCH 

Of- $ T~R T COOR DIN ATE S ( ER AND ER/HR I 

530 

9 .82 26260+04 DXM 
9 . 17 58383+01 LOH 

- 2.167394 9+07 RAS 

1.4916278+02 RANS 
7.8237558+01 INHPS 

-3.3202024+01 SLRS 

-3 .2 81 5549+03 DVM 
2.0974496+02 VM 

-4.0702004+01 LOS 

-1.5803862+02 APFS 
l.6575968+02 APOS 
9.9729858+02 PERS 

1.2538159+02 OZH 
3·2868053+03 ARGM 
7.7284576+01 OES 

1.2479992+01 RPS 
9.9831062+0 2 TFPS 
1.9785919+00 MTAS 

-8 .5862 707-0l PX -9 . 7 4 91380-01 PY -l.9306088-01 Pl 
5.0048879-01 SXO 0.0000000 SVO 0.0000000 SZO 

-l .3698863+02 
9. 7500615•01 

- 1. 5789666+01 

9. 962ti8b6+02 
1. 3093<48+02 
3.6000000•02 

1.1017 236 - 01 
o. 0000000 

FEB. 19 71, HRS., 19 MIN S. , 60.000 SECS. G.M.T. USNH USFT I SEC 

OAVS , 10 HRS ., 59 MIN S., 59 . 999 SECS. G.E.T • RAGR .245773685772391+J03 

RXYl 
ROXY l 

-. 2 8 2526101 82978 069+ 0 00 
. 8942 551707l780746-00I 

- . 163 2 13 7 32 11706582-002 
.809 8248 22 12770267+000 

.6 2171700 34 1799122-001 

. 4 2837 548146 686833+000 

SE LENO CENTR IC 
XL -9 . 7300111+02 YL 
RL 9.96297 18+02 DECL 

SELENn GRAPHI C 
XS -2 .9 17J981+00 YS 

:1L T S 5 . 7 tW 363 CJ +0 1 LATS 
I TS -1 . 8 50144 3-01 LNS 
li t: 1 ~ 67 0 4 5 75+02 LAN 

'fR:ALT 5. 8'\ fi2 317+0l RPAL T 

GEO CFNTR IC 
); - 7. ?2199 1 7+03 y 

2.1 2092 11+05 OEC 

GEOGOAP H IC 
XG - l . 6 8 23 8 0 5+0 5 VG 
ALT 2.0t-6506 6+05 LAT 

i::tiRTH ~ ti' CON PL ANE 
XMP -l. 229 1751+02 VMP 
RMP 9.962 4 716+ 02 OEMP 
X~1 E - 2 . 1208 J8 0 +0 5 YM E 

PLA NFT ARY CGfl RO[N ATE S 
XM -6. z t. q9 90 7+ 0 3 YM 
k M 2. 1 l '.J6':>q9 +0 5 DEM 

XSUN 5.1 11 ,. 103+07 YSUN 

-5.620 9 7 2 5+00 ZL 
1.2410305+01 RAL 

-9 .79 0 211 3+02 
l . 06 A4l 4 5 +Ql 
5. 1026404+0[ 

-2 - 90074 2 7+ 01 
5. 8 5 4 705 8+0 1 

!.8773504+05 

ZS 
LONS 

LTE 
LAP 

A PAL T 

2 . 76482 92 +01 RA 

-8.362 1 520 + 0 4 ZG 
2. 76 50854+01 LON 

-9. 578 3 524+0 2 ZMP 
1 . 4 239098+01 kAMP 

- 9.5 76351 5+ 0 2 /Mf 

1. 6 7 74 0 66+ 05 ZM 
2 . 760 0 69 7+01 RAM 

-4 . 9 Q 73~9 7+ 07 ZS UN 

SF LENOCENTP I C OSCULATIN G ELEM ENTS 
s~ ~ s q.97 26\ 31 •02 Ec: s 9.~ 5o784t-o4 JNcs 

VH S -2. 2 12 6205+0 3 RNMPS - b . 7 4 07943+00 APMPS 
T ;\~ 1 .0 11 9 92 5 •01 EAS 1 . 01 093 4 2 +01 /'AA S 

Sc LE r.CC ENTR l r UNI T VECTOR S 

2.1411520+ 0 2 DXL 
-1.7966901+02 VL 

1. 84 7082 3 +02 
- 9.0170719+01 
- 5 .37 24577+00 

1.2433370+01 
6 .05Ll803+01 

oxs 
VRS 
LNE 

OR 

5.1980414+02 DYL 
5 . 3505900+03 PTHL 

-5.3384428+03 DYS 
5. 3663420+03 PTR 
6.0496036+00 DSHP 
9.2518175-01 VT 

9. A419Bl9+04 
9 . 2 203030+01 

DX -2 . 7616038+03 DY 
V 6 . 0361406+03 PTH 

9 • .134 1 CJ8 1 6 +-04 
2 . 06 42934+02 

DXG -4 .0 3 1 8435+04 DVG 
VE 8.08 53 1 60+04 PTE 

2.4 5~581 0+02 OXMP 
-9.731 21' 3+01 VHP 

2 . 450 56 6 2 +02 OXHE 

9. 8205704+0 4 OXM 
o .1 906 400 +0 1 LDM 

-2.1 6~Q 72 7 +07 RA ~ 

1 . 4 916 508 +02 RANS 
8 . 043305 2+0 l INHPS 
I. 00 09 436+01 SLRS 

- 5 . 30 7 !:8 54+03 OVMP 
5. 3 50589 9 +03 PTMP 

-5. 4442036 +03 OVME 

-3 . 2 814079+03 DYM 
2. 0 6 13271+02 VM 

-4. 06915 4 7+01 LOS 

- 1 .5 8 0 3179+ 02 APF S 
1 . 6576022+02 APOS 
9.9 726329+02 PERS 

4. 7072727+03 OZL 
9.9070349-03 AZL 

1.1573143+02 DZS 
9.8780546-03 AZR 
6.2308046-01 RSMP 
5.36634 19+0 3 SEASV 

2 .4900203+03 
-6. 15449<,5+01 

5. 3409914+02 
-8.4188 787+01 

4.5200675+01 
-5. 0030920+01 

4.8258268+03 DZ 2.3494540+03 
6.4671878+01 AZ 9.457 1625+01 

7.0043823+04 OZG 2.3494246+03 
3 · 869 2041+00 AZE - 0 .0140209+01 

6.7690022+02 DZMP 
9.9069016-03 AZMP 

-2.6068154+03 DZME 

l . 1855413+02 DZH 
3. 2 865562+03 ARGM 
7 .3 534768+01 DES 

1 · 4670 154+0 1 RPS 
9.9824668+02 TFPS 
l.9784868+00 HTAS 

- 1 .2493001+0 1 
-9.0 l 4058U+Ol 
-1.2493001+01 

-l.4056b 2 J+O ~ 

9.763.2.ll~+Jl 
-1.5786483+01 

9.962& 1~4+0 2 

1 . 3094449+02 . 
3. 600U000+02 

WX -l .9l6~n l 7- 01 WV 4. 753697 5-0l 
6 . 650912 3-0l 

WZ -A.5 8647'.7-0I PX -9.7 8 5 2 375-01 PY -1.60 1271 9-01 Pl · l . 2980949-01 
o. 0000000 QX -7.57 A5333-0 2 QY Ql 4. 9 5 85651-01 SXO 0.0000000 SYO 0 .0000000 SZO 

• • • •·•• CSM I MOON H F. /PHASE 2 2- 54 
MEAN- OF-EPOCH 1971 FEB. 1971, ·1 HRS., 34 MINS. , 60.000 SECS. G.M.T. USNM USFT I s~c 

• 131250000000000+003 HRS. FROM LAUNCH UAV S , 11 HRS ., 14 MINS., 59.999 SECS. G.f..T • RAGR ·249533952515472+003 

i;l STA RT COO R D I ~~ATE S ( ER ANO ER/HR ) 

RXY I 
ROXY / 

-. 1 777 5 758265057706+000 
.7 0 40 3038577926040+000 

• l80 b 6 h 143 10319206+000 
.57095 72 8893422233+ 00 0 

. 13969 0 98735360084+000 
• 15878643690670541+000 

SE L t:: NOCF. NT RI C 
XL -t.. 1 21" 530 +02 YL 
Rl ~ . 9in6q74 + 02 OECL 

SEL EfW GRAPHI C 
XS -7.l l 6 1 2 q2+02 

.\L TS 
I TS 
l. I N 

TRi\ t f 

5.8 17 02 1 2 +1)1 
- l .b469944-0l 

1 067846 2 2 +02 
5.fi9 34883+01 

GEOUN TQ I C 

vs 
LATS 

LN S 
LAN 

R PALT 

-1.31, 1 201 1; +03 y 
2. 127" 133+0 5 DEC 

GECGflAPHlC 
XG -l . 7'9213 1+0 5 VG 
Al f 2.r913ca 1+ 0 5 LAT 

E.AR TH- 1" CON PLANE 
XMI> - 7 .913 577 q• Q2 VMP 
RMP q.9b66G 7 5+~2 OEMP 
XMf - 2.1 2 78147+05 VME 

PLAN ETA"Y COORDINATES 
XM -6~7 350222+03 YM 
IHI 2.1 1 9 871 2+ 1 5 DEM 

.<S1J'l 5 . fl 1 2 7133 +07 V SUN 

6.22202 19+0 2 LL 
2.8 8 61498+01 ~Al 

-t..6P4497 1+ 02 
I. I 5 05 49 5 +01 
5 . OB99 9Qq+Ql 

-2 . 9 1 Qq 0 4 l+ O l 
5 .86 7 2 94 3+01 

z s 
L LJNS 

LTE 
LAP 

APA LT 

1. eq :'.3799 1+05 
2 . 7 62 5 8 18+01 RA 

- 7. 27 5091 6+04 LG 
2.76283 6Q +Ql LON 

- 5.788 5 40 6 +02 ZMP 
9. 8 143263 + 0 0 ~AMP 

-5.7885420+0 2 LME 

1.8775771+05 ZM 
2.75 91408+01 RAM 

-4.Q963857+07 ZSUN 

SEL E;.ocENTR IC OS CULATING ELEMENTS 
St ' ll $ 9.Q 7 47 4 6 1+02 ECCS l. 0 6 q 4q50- 03 JNCS 
v ~s -2.2 126422+03 RNM PS -b.P.444 G62+00 APMPS 
Tr,s 4 .1 ') 6340 4 + -11 EA S 4 . 102 1 890+01 MAS 

SHENOCENrn1r UNIT VECTORS 
WX - l . '"" l 7&29 7- 01 MY 
QX l ,7J6011 2-0I QY 

4.75 26412-01 
8 . 77 55273- 01 

Wl 
QZ 

4 .B l 0 864 7+02 OXL 
1 .3 4 , 3506+02 VL 

2 .0033152+02 
-l . H 79 141+02 
- 5 . 36 28006+00 

1 . 1219245+02 
60 0606 503+01 

9 .866~ 704+04 

• . 22335 23+01 

DXS 
VRS 
LNE 

OR 

DX 
v 

4 .09 23209+03 DYL 
5.3491545+03 PTHL 

-3. 718441 6+ 0 3 DYS 
5 . 364912 4 +03 PTR 
6 . 044027 5<0 0 DSMP 
3 . 7 5493 37 +00 VT 

8.1107748+02 DY 
3 . 6101245+03 PTH 

9 . 8665 703 +04 
2.0 26995 7+02 

DXG -3. 573 18 5 4 +04 OVG 
VE 8. 4 546318+04 PTE 

1 . 698 8 823+02 DXMP 
-1 . 4386 45 6+02 VMP 

1 .6 9 88923+02 DXME 

o.81846 1 8+04 OXM 
0 .205436 5 +01 LOM 

-2.1665504+ 0 7 RAS 

I 04 91 699 7+02 RANS 
9.5083 641+01 INHPS 
4.0981670+0! SLRS 

- 8. 5869145-01 PX 
4 . 46 91489-01 sxo 

- 3.2369510+03 DVMP 
5.3491545+03 PTHP 

-3.37 3 3958+03 DVME 

-3 . 281 243 4+03 DYH 
2. 0 2 5 2041+02 VM 

-4.06 81089+01 LOS 

-l.5802656+02 APFS 
l.6575696+02 APOS 
9.9747343+02 PERS 

-9.6 594961-01 PY 
0 . 0 0 00000 SYD 

3.3188062+03 DZL 
4.02 19390-02 AZL 

3.8527 522+03 ozs 
4.0 101 659- 0 2 AZR 
6.22099 13-01 RSMP 
5. 3 649 11 0+03 SEASV 

3·4305344+03 
6.8996525+01 

Dl 
AZ 

9.2297871+02 
- 7.865'194i:l+Jl 

-3.3433206+02 
-9.3655671+01 
4. 507994.l. + l)l 

-7. 6 26%5 3+ 01 

7. 788:>67!>+02 
- l .3314 153+02 

7.6620543+04 DZG 7.78R771 Z+J2 
2.2845558+00 AZE -9.0600233+01 

4. 151640 1+03 OZ HP 
4.0218413-02 AZHP 
8.6816612+02 OZME 

1 . 117 2816+0 2 OZM 
3.2863076+ 03 ARGM 
6.976495 7+01 DES 

2 .9303300+01 RPS 
9.9854138+02 TFPS 
1 .9 791126+00 HTAS 

6. 3444499-02 Pl 
0.0000000 szo 

-9. 4841339•02 
-l.003 73J4+J.2 
-9.484 1 33 7+0 2 

- l .44 l 't l 9b+J2 
9.7763b3£+01 

- l. 5 78~J0l +O l 

9.96407&2+02 
l.310.2470+0 2: 
3 • 6000000+0 2 

2. 5083079-01 
0. ooouooo 

.., 

( 

f. 

'• 

( 

~ 
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•••••• CSM I MOON REF, /PHASE 22- 55 
HEAN-OF-EPOCH 1971 FEB, 1971 o HRS., 49 MINS,, 60.000 secs. G.M.T. USNM US FT . / SEC 

0131500000000000+003 HRS, FROM LAUNCH 

RESTART COOROINATES I ER ANO ERIHR I 

DAYS, 11 HRS •• 29 MINS,, 59,999 secs. G.E.T. RAGR .253294219258554+003 

RXYZ 
ROXYZ 

,33534772381570835-001 
.89639193685371602+000 

,25477283214197 584+000 
-.94498287711641867-002 

.13350222380261 020+000 
-.2 0554 537215558 121+000 

SELENOCENTRI C 
XL 1.1549153+02 YL 
RL 9,9729452+02 OECL 

SELENOGRAPHIC 
XS -9,9165804+02 

ALTS 5o880l003+0l 
LTS -l,8438446-01 
LIN lo6784l40+02 

TR ALT 5,9559t62+0l 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x -7.1055393•03 y 
R 2.1299344+05 OEC 

GEOGRAPHIC 
XG -l , 7864633+05 VG 
ALT 2.0955198+05 LAT 

F. AR TH-HOON PL AN E 
XMP -9,8607582+02 YM P 
RHP 9,9729450+02 OEHP 
XME -2,1299339+05 YME 

PLANETARY COOROINATES 
XM - 7.2210308+03 YM 
RM 2.1200731+05 OEM 

XSUN 5,8137261+07 VSUN 

a. 7742010+02 
2. 7452949+01 

4. 5049806+01 
5. 5133961+00 
5 ,0773413+01 

-2.9217345+01 
5,8971870+01 

lL 
RAL 

ZS 
LON S 

LH 
LAP 

APAL T 

1.8865ll8+05 l 
2.7582928+01 RA 

·6, 1034772+04 ZG 
2,7585475+01 LON 

1.4899 338+02 ZMP 
•4 .1 357793-0 1 RAMP 

l ,48993 ll+0 2 ZME 

1.8777376+05 ZM 
2,7581964+01 RAM 

-4,99541 16+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9753688+02 ECCS 8.3217206-04 INCS 

VHS -2,2134559+03 RNMPS -6,9635581+00 APMPS 
TAS 7.3072869+01 EAS 7,3025670+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l,9189041-01 WY 
OX 3.9456087-01 QY 

••41••• CSM 

4,7521553 - 01 
8.3848143-0 1 

Wl 
oz 

4 , 5977278+02 
8,2501481+01 

9.5818540+01 
I. 7739891 +02 

-5. 3531169+00 
3,9784724+01 
6, 0b32118+01 

OXL 
VL 

oxs 
VRS 
LNE 

DR 

5.2 104618+03 DYL 
5.3459719+03 PTHL 

1.3815170+02 OYS 
5.3617401 +OJ PTR 
6.0384251+00 OSMP 
4·2549515+00 VT 

-5,49290b6+0 1 DZL 
4,5602884-02 All 

5.2b55504+03 ozs 
4,54b8598-02 AZR 
6.2111873-01 RSMP 
5.3617383+03 SEASV 

9,8b22774+04 OX 1,9294007+03 DY 4,99745b0+01 DZ 
9,2 157 023+01 V 2.3510348+03 PTH -l.58399b9+0 I AZ 

9,9622 771+04 DXG -2.7645603+04 OYG 8,0987738+04 OZG 
1.9886280+02 VE 805586773+04 PTE -4,2963533-D I AZE 

- 7,1987050+00 OXMP 
1.7140776+02 VMP 

-7,1985639+00 OXME 

9,8163003+04 OXM 
9,2202282+01 LOM 

-2,lb61280+07 RAS 

1.4916980+0 2 RANS 
-2.5 139251+02 INMPS 

7,298006b+Ol SLRS 

7.7932124+02 OVMP 
5.3459719+03 PTMP 
6.4304971+02 DYME 

-3,2810612+03 OVM 
1.9890806+02 VH 

-4.067C633+0l LOS 

- 1.5801131+02 APFS 
1.6574974+02 APOS 
9,9753blb+02 PERS 

-R,5868986-01 PX -8.9860989-01 PY 
3.7585975-01 SXO 0.0000000 SYO 

5.122b707+03 OZMP 
405602947-02 AZMP 
1.8394379+03 DZME 

l .04903b3+02 OZM 
3,2860595+03 ARGM 
6,6035150+01 DE S 

4.2828549+0 1 RPS 
9,983b700+02 TFPS 
l,9792980+00 MTAS 

2,6668153-01 Pl 
0.0000000 szo 

- 1.194774o +JJ 
-1. 046llbu +J2 

- 1,00157> &+03 
- 1.0082 1"1+ 0< 

4.4959.l.2:b+O l 
-3.6450512+01 

-1. 34H904+03 
- 1.21429&1+02 

-1.3424787+03 
-9.0789585+01 

-1. 3154164+03 
- 1.042443&+02 
-l .3l54lb4+03 

-1.477158 5+02 
9. 78951:>"/+0l 

-1. 5780116+01 

9.967067!>+J2 
l,3l0\IB75+J2 
3,b 000000+0 2 

3 .4839800-01 
o. 0000000 

I HOON REF, /PHASE 22- 56 
MEAN-OF-EPOCH 1'l71 FEB, 1971, HRS., 4 MINS,, b0,000 SECS, G,M,T, USNM USFT I StL 

• 131750000000000+003 HRS, FROM LAUNCH 5 DAYS, 11 HRS ,, 44 MINS,, 59,999 secs. G.E.T • RAGR ,25705448b00lb35+J03 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXYZ 

• 22480614587613 685+000 
.55265485206352847+000 

.1 7b 50134676978234•00 0 
-.58335b3136llb4 88 2+000 

.47435074855547191-001 
-.44637426579385298+000 

SELENOCENTRIC 
XL 7,7421742+02 YL 
RL 9,9779396+02 OECL 

SELENOGRAPHIC 
XS -6,7521604+02 

ALTS 5,9300333+01 
LTS - 1,8406933- 01 
LIN 1.6783939+02 

TRA LT 6.0059006+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x -6.9327933+03 y 
R 2.1261486+05 DEC 

GEOGRAPHIC 
XG - 1.8205515+05 VG 
ALT 2.0917339+05 LAT 

EARTH-HCON PLANE 
XMP -5,8584289+02 YMP 
RMP 9,9779386+02 OEMP 
XME -2,1261333+05 YME 

PLANETARY COORDINATES 
XM - 7,7070106+03 YH 
RM 2,1202748+05 OEM 

XSUN 5.8147386+07 YSUN 

6,0785891+02 ZL 
9,4231427+00 RAL 

7. 3104649+02 
-3.7984342•00 

5.0646917+01 
-2 ,9352028+01 

5.9264981+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.8839665+05 l 
2.7539382+01 PA 

-4,8962029+04 ZG 
2.7541930+01 LON 

708736953+02 ZMP 
-l.0397H7+0l RAMP 

7 ,8736951+02 ZME 

1, 8778879+05 ZM 
2·7572366+01 RAM 

-4,99443 74+07 ZS UN 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS 9.9750345+02 ECCS 4,8480010-04 INCS 

VHS -2,2143291+03 RNMPS • 7 ,0968561+00 APMPS 
TAS 1.2693586+02 EAS 1.2691087+02 HAS 

lob336325+02 DXL 
3,813b409+01 VL 

-6,bl00482•0 1 
1.3270305+02 

-5. 34 34068+00 
3. 7980581+08 
6.0252144+01 

oxs 
VRS 
LNE 

OR 

3.2124196+03 DYL -3.390878 1+03 DZL 
5,3432069+03 PTHL 2.2'209455-02 All 

J,9054896+03 DYS 
5, 3589829+03 PTR 
6.0327962+00 DSMP 
2.0111aoo+oo vr 

3.5105497+03 DZS 
2.2144106-02 AZR 
6,2013833-01 RSMP 
5.3589824+03 SEASV 

9,8304222•04 
9.2107471+01 

OX -6.8441883+01 DY -3, .292 7975+03 DZ 
V 4,2880449+03 PTH - 7.741979 1+01 AZ 

9.830422 1•04 
1 ,9505299+02 

OXG - 1.8469526+04 OYG 8,1335473+04 DZG 
VE 803451321+04 PTE -2,8 746267+00 AZE 

- 1 ,80083 16+02 DXMP 
1,2665112+0 2 VMP 

-l.80~83 16+0 2 OXME 

9.8140858+04 DXM 
9,2350148+01 LOM 

-2. lb57056+07 RAS 

1,4916853+02 RANS 
-2.5978983+02 INMPS 

1 .2688866+02 SLRS 

4.3209841+03 DYMP 
5, 34320b8+03 PTMP 
4,1848860+03 DYME 

-3.28086 15+03 DYM 
l ,95295b6+02 VM 

-4.06601 78+01 LOS 

- 1 ,5800803+02 APFS 
l .657476b+02 APOS 
9.9750318+02 PERS 

3,0129427+03 OZHP 
2.2210057-02 AlMP 

-2.700 4936+02 DZME 

9.8080597+01 DZM 
3.2858118•03 ARGH 
b.2285338+01 DES 

J,44370b0+01 RPS 
9,9798702+02 TFPS 
1,9791985+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX -1,9192477-01 WY 
QX 2,5915081-01 QY 

4.7522214-01 
8,6842930-01 

WZ -B,58b7852-0 1 PX 
Ql 4,226953 1-0 1 SX O 

-9.4b5757b - Ol PY 
0,0000000 SYD 

1.41401 54-01 Pl 
0.0000000 szo 

•••••• CSM 

-2. 594b4l 9+03 
-1.194920&+02 

- 1.0685929+03 
- 1.015£bl7+0 ~ 

4.4838539+01 
7,9385760+00 

-2. 745>297+03 
l.b82944i.+ :>2 

-2. 7459305+03 
-9.0b2b!:lb~t-O l 

-8.95059b9+02 
-9,980l 727+Jl 
-8.95 0!:1 '7t>tj+()2 

-1. 512& 7b6+J2 
9.8026562+01 

-l.577b9.jl+Ol 

9. <HQl 98b+02 
1 .3 105239+02 
3.600U000+ 02 

2.898"730-H 
o. 0000000 

I HOON REF, /PHASE 22- 57 
HEAN-OF-EPOCH 1971 FEB. 1971, HRS., 19 MINS., 60.000 SECS. G,M,T. USNH USFT I StC 

.132000000000000+003 HRS, FROM LAUNCH DAYS, 11 HRS., 59 MINS .. 59.999 secs. G.E.T. 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

SE LENOCENTRI C 

.28180377593744566+000 
-.12076992081 124885+000 

-. 7202b79b06b544272-002 -.66968799630389798- 001 
-.80834335073 353450+000 -.42033880617555071+000 

RAGR • 2b0814752H4 716+003 



532 

XL 
RL 

9.7051 347+02 YL 
9.9785004+02 OECL 

-2.4805550+01 L L -2 .306 3610+02 OXL -7.0199992+02 OYL 
5 . 3422807+03 PTHL 

-4.6986613+03 OZL - 2.4433055+03 
- 1 .3363787+01 RAL -l.4641156+00 VL - 1 . 3253171-02 AZL - 1.1804314+02 

SEL ENCGRAPHIC 
XS 4.6797036+01 

ALT S 5.9356489+01 
LT S - l.8375405- 0l 
LIN t .6784076+02 

TPA LT 6 .0 115181+01 

f, EQCE~TRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

-7 .222443 4 +03 y 
2 . 1188373+05 DEC 

GE OGRAPHI C 
XG - l. 8 421730+05 YG 
ALT 2 . 0 e 44226+05 LAT 

EAR TH-MC ON PL ANE 
X~ P t . 66 18 682 +02 YMP 
RMP 9 . 9 78 5 0 05+02 OEHP 
XM E -2.1188145+05 YME 

PLANETARY COORDI NATES 
XM -8.1929568+ 03 YH 
RM 2. 1204763+05 DEM 

XS UN 5.8 157510+07 YSUN 

9.7875 832+02 
-l.D8912 14+01 

5.0520422+ 01 
-2. 9483420•01 

5.891 1278+ 01 

l .R777801+0 5 
2. 7 5 15405+01 

ZS 
LONS 

L TE 
LAP 

APA LT 

z 
RA 

-3.71 042 77 +04 ZG 
2. 7 517961+01 LON 

9,528 1902+0 2 ZMP 
-1.4236901+0 1 RAMP 

9.528 1896+02 ZME 

1 ,8780281+05 ZH 
2.7562613+01 RAM 

-4.9934630+07 ZSUN 

~E LE, OCENTRIC OSCULATING ELEMENTS 
SMAS 9,9727020+02 ECCS 6,2575045-04 INCS 

VH S - 2 . 2150424+03 RNHP S - 7, 22 10367+00 APMPS 
TA S -1 .58 3 204 1+02 EA S -1 , 51 30 579+02 MAS 

- 1 .8853864+02 
8. 7262620•01 

-5. 3336697+00 
-3. 7980570+08 

6.0159363+01 

9. 7887550+04 
9, 2202662•01 

oxs 
VRS 
LNE 

OR 

ox 
v 

5.3233585+03 DYS 
5.3580569+0 3 PTR 
6.0271408+00 DSHP 

-1.235712 1+00 VT 

-3.5 1530D2+02 ozs 
-1.3213949- 02 AZR 

6.1915736- 01 RSMP 
5.3580568+03 SEASV 

-3.9826440+03 DY -4.6074022+ 0 3 
6.6211826+03 PTH -5. 1029727+01 

Dl 
Al 

- 4 . 9704652+02 
-9.5423 242+0 1 
4.4717871+01 
5.195<&00•01 

-2 . 5981634+03 
9 ,3414367+01 

9. 7 887546+04 
1. 9138791+ 0 2 

OXG - 1.1255952+04 OYG 7 .8426407+0 4 OZG -2.5980627+03 
VE 7.9272619+04 PTE -3 .7232876+00 AZE -9.0179410+01 

- 2 .4540296+02 OXMP 
8 .0106226 +01 VHP 

- 2 .4540148+0 2 DXHE 

9.8118186+04 DXM 
9. 249796 2+01 LOH 

-2. 16 52831+07 RAS 

1. 4917039 +02 RANS 
7,0911008+01 INHPS 

- 1 .5 829253+02 SLRS 

5.2648692+03 OYMP 
5.3422808+0 3 PTMP 
5.1289445+03 DYME 

-3.280644 1+03 OYM 
1.9 16832 1+02 VM 

-4. 0649722 +01 LOS 

- 1. 5800764+02 APFS 
1.657'822+02 APOS 
9.9 7 26978+02 P ERS 

-9. 0 418266+0 2 OZMP 
- 1 .3252861 - 0 2 AZHP 
-4.1 869344+0 3 OZHE 

9.1259161+01 OZM 
3.2855646+03 ARGH 
5.8535527+01 DES 

5.1270869+00 RPS 
9.9789 424+ 0 2 TFPS 
1.9785043+00 HTA S 

5. 974b66 3+ 0 I 
-8. 934~~39+0 1 

5.974&706+01 

-1.548;795+02 
9. 8157993 +:>1 

-1.5773746+01 

9. 9664016•02 
1.3286995+ 02 
3 .60000U0+02 

SE LE NDCENTR JC UNIT VECTORS 
WX -t.919 1760- 01 WY 
QX -2.3741773- 01 QY 

4.75 19505-01 
d . 2649 115-01 

WZ -8.586951 3-01 PX -9.5226070 - 01 PY -3 . 0!R3114-0l Pl 
Ql 5 .1043627-01 SXO 0 .0000000 SYO 0 . 0000000 SlO 

4,5798467-0< 
o. oooouoo 

>111'*- *** C SM I MOON REF. /P HASE 22- 58 
MEAN-0~ -EPO CH 1971 

.1 322500 00000000+003 HRS. FROM LAUNCH 

RES TART COOR OINATFS ( ER ANO ER/HR I 

F EB. 19 71, HRS., 34 MINS., 60.000 SE CS . G.M.T. USNH USFT I S<C 

DAYS , 1 2 HRS., 14 MINS . , 59.999 secs. G.E.T. RAGR .26457501948 77 97+00 3 

RXYZ 
ROXY l 

.17055032685787016+000 
-. 7 22 19640929443 11 5+000 

- .186 5 93 l 792482558 3+000 -. 14137418888067596+000 
- .55066 5 89947602960+000 - .143308513548475 02+000 

SE LENDCENTRIC 
XL 5 .8 7363 9 9 +02 YL 
f<L 9.Q"f 4S.9 47+02 DE CL 

SE LENDG RAPHI C 
XS 7.405 8 49 9+02 

AL TS 5, 900 59 31 +0 1 
L TS - 1. 8343 9 2 4- 0l 
LIN l. 67 84997+02 

TR ALT 5 , 9 7646 10+0 1 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

RPALT 

x - 8 . 09 15)87+03 y 
2 . 1125014+0 5 DEC 

GEOG RAPH I C 
XG - l .B 556<>6 :H05 YG 
ALT 2.078 0867 +05 LAT 

f AR H -' - P OON P t.AriE 
XMP 8 . l ~ 378 26+0 2 YMP 
RM P 9 . 97 ~q q47+02 DEMP 
XME - 2.ll2 1tQ37 ... 05 YME 

Pl h N E T~ R Y COORDIN ATE S 
XM -8. 6 788 72 6+03 YM 
RM 2· 12067 7 5 +05 OE M 

X~ U N 5. 1:' 16 7631 +0 7 YSUN 

-6.426 145 1+0 2 
-2.92 16 027+01 

6.3810983+02 
- 1.1471349+01 

5.0393920+01 
- 2 . 9616434+0 1 
5.897 7753+01 

ZL 
RA L 

ZS 
LONS 

LTE 
LAP 

APA L T 

1.8717321•0 5 z 
2.75 19460+0 1 RA 

-2.5 7 5 1070+04 ZG 
2.7522024+01 LON 

5.46 17 476+ 0 2 ZMP 
- 9.473562 !+ 00 RAMP 

5.4617467+0 2 ZHE 

1. 8781 582+05 ZM 
2 . 7552 705+01 RAM 

- 4 . qqz4991,,07 ZSUN 

SELENCCENTRJ C OS CULATING ELEMENT S 
SM4S 9 .9 7 3 34 8 7. +:)2 ECCS 6 . 2364819-04 I NCS 

VHS -2 . 2 14 3 18 G+03 RNMPS - 7.J4b709B+QO APMPS 
TA') -1. 0 53855 1·+02 EAS - 1 . 0 53 '• 67 9+02 M/\S 

'(L [NOCENT RI C UNI T VECTORS 
~I X - t .9lq23G0·- 01 WY 
(J' -3.5 951374-0 1 QV 

4. 7 5 18102-01 
7 , R0 10 9 46- 0l 

.:- ••*** CSM I MOON ~EF . /PHASE 2 2- ': Q 
MEAN- OF- EPOCH 19 71 

Wl 
QZ 

• i 325C 0100 '1 00000 +00 3 HFS. FtlOM LAUNCH 

"r.START CGO ROI NAT ES ( ER ANO ER/ HR I 

-4 .8688331+02 
- 4 . 7 571990•01 

- J .9838062+02 
4.074915 3+01 

- 5. 3 239062+00 
-4.0626325•0 1 

6.0222107+0 1 

DXL 
VL· 

DXS 
VR S 
LNE 

OR 

- 4.1979146+0 3 DYL 
5 . 344 3322+03 PTHL 

3 , 5446 771 +03 DYS 
5.36010 28+03 PTR 
6 .O 214589+ 00 DSHP 

- 3.2152592+00 VT 

-3.200 8 583+03 DZL 
-3 .44695 98-02 AZL 

-4. 0035094+03 OLS 
-3 .4368893- 02 AZR 

6,1817683-01 RSHP 
5.3601018+03 SEASV 

-8.33010 10•0< 
- l .0030 705+0< 

3. 71 3"22 1+02 . 
- 8. 595352 9+01 

4.459722&+01 
7 .519; 6 08+ 01 

9.7608100+04 DX -7 . 4783239+03 DY -3. 1164191+03 DZ - 9.9143624+ 02 
9.2475360+01 V 8 . 1621284+0 3 PTH -2. 1058926+01 AZ 8.6913D82+01 

9. 76 08098+04 DXG - 7.60 0 2842+ 03 OYG 7. 5071585+04 DZG -9.9152878+02 
1 ,8790034+02 VE 7 . 546184q+ Q4 PTE -2 .2273899+00 AZE - 8.968b307+01 

-l.6'tl8092+02 OXMP 
3 ,3718617+01 VMP 

-l.64180 96+02 OXME 

Q. 80C498 3+Q4 OXM 
q. 264 5726+01 LOM 

-2.1648605+07 RAS 

l .49 17109 +0 2 RANS 
6.3429301+01 I NMP S 

- 1 . 05 3 11 0 2+02 SLRS 

3,0483314+03 DYHP 
5.3443322+03 PTMP 
2 .9125801+0 3 DYME 

- 3 . 2804093+ 0 3 OYH 
1.8 807071 +02 VH 

- 4 . 0 63926 7+ 01 LOS 

- l . 5800640+ 0 2 APFS 
t. 6 574792+ 0 2 APOS 
9 .9733438+0 2 PERS 

-4.27 9 1573+03 DZMP 
-3.4470350-02 AZHP 
-7 . 5 616694+ 0 3 DZME 

8.443926 1+01 DZH 
3.28531 79 +0 3 ARGM 
5.4785715+01 DES 

-2.3605481+00 RP S 
9. 9795699+0 2 TF PS 
1.9786966+00 MTAS 

9. 78966 5&+ 02 
-7 .93032•5•:> l 

9, 789DD 5&+02 

- t.5842615+02 
9 .8289•0 3+01 

- 1. 5770560+01 

9.C671 2b.;+V2 
l.32828& 3• 0 < 
3. 6000 000+02 

-B. 5 8 70147-01 PX -9. 1 3 19341- 01 PY -4.0697934-01 PZ - 2 . 110770 >-02 
5 , 1204 124- 01 SXO 0.0 000000 SYO 0.0000 000 SlO 0.0000000 

FEB . 19 71, HRS., 49 Ml NS. , 60,000 SECS. G.M.T . USNH USFT I St<. 

DAYS, 12 HRS., 29 MINS . , 59 , 999 SECS. G.E.T • ·RAGR • 268335 286£.10679+003 

RXYZ 
ROXY l 

-.42613543674 23 134 1-00 1 
-, 8q 25789 ll 384 22 58 4+000 

- .25446 14 3423982546+000 
.367 5 2600487451362-001 

-.13128733 0 32683519+000 
.21983533 09906 7671+00 0 

SE LF' 'IOCENTRI C 
XL 
R I. 

-l .'< ~·1582 1 + 0 2 Yl 
q.~b97502+0 2 DEC L 

SC LF Nr: GRAPl-t lC 
XS 9 .8C ! 94~ 9+ 0 2 YS 

~LT ~ 5.P4 ~ 1 493+1 1 LAT S 
LTS -L e3 1230 7- 0 l LN S 
LI N l .(· 7t:l"tOC)0+ 02 LA N 

TRAL T '" , c24Jl 5 13+01 RPALT 

.. :r nc f NTR JC 
- 9 . :111'> 11 2 +0 3 

-8 . 763 48 27+02 l l 
-2 . 6 9b9536 +0 l kA L 

-8.60 95 808 +0 1 
-5 . l !> (10929+00 

5. 02b7432+0 1 
-z .01 536 3 1+01 

5 . fl92 07Q9+0 1 

l .B bf.1 5 148+05 

LS 
l ONS 

L TE 
LAP 

APA L T 

- 4.5214484+02 OXL 
-0.9506857+01 VL 

-~ .0666850+01 
- 4. 9742742+00 
-5.31411 6 4+00 

2 . 00 3520 1+01 
6.0628258+01 

9 . 7619108+04 

DXS 
VR S 
LNE 

OR 

OX 

- 5.1882978+03 DYL 
5.3476108+03 PTHL 

-3.6843000+0 2 DYS 
5. 3633739+03 PTR 
6.0157512+00 DSMP 

- 3.5693720+00 VT 

- 8.4684546+03 DY 

2. 1363202 +02 DZL 
-3. 8243028-02 AZL 

-5.2528 126• 03 ozs 
-3.8130844- 02 AZR 

6 01719634- 0l RSHP 
5.3633727+03 SEASV 

2.9125299+02 Dl 

1. 277 8379+03 
-7.4468200+0 1 

l . Ol8b 230•03 
- 7 .900798 2+0 1 

4 . 447ti604+01 
3.4617121•01 

1 . 11 58455+:>3 

J 

A 

( 

( 



( 

\ 

2.lll0909+Q5 DEC 

GEOGRAPHIC 
XG -1.8660206+05 VG 
ALT 2.0766763+05 LAT 

EARTH-MOON PLANE 
XMP 9•7883967+02 YMP 
RMP 9.9697502+02 DEMP 
XME -2.1110901+05 YME 

PLANETARY COORDINATES 
XM -9.1647531+0) YM 
RM 2.1208785+05 OEM 

XSUN 5.8177750+07 YSUN 

2.7542776+01 RA 

-I. 4738647+04 ZG 
2.7545343+01 LON 

-l.8868631+02 ZMP 
8.7086058-01 RAMP 

-l.8868646+02 lME 

1.8782783+05 lM 
2.7542642+01 RAM 

-4.9915137+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9750941+02 ECCS 805586440-04 INCS 

VHS -2.2130280+03 RNMPS - 7.4800242+00 APMPS 
TAS -5.1290123+01 EAS -5.1249071+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.9192558-01 WY 
OX -4.9198312-01 OY 

4.7518090-01 
7.1050020-01 

•••••• CSM I MOON REF. /PHASE 22- 60 
MEAN-OF-EPOCH 1971 

wz 
Ol 

.132750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

533 

9.2851380+01 8.5466169+03 PTH 

9.7619106+04 
l 08451609•02 

DXG -6.5754638+03 OYG 
VE 7.4504921+04 PTE 

1.5152823+01 DXMP 
-1.0910807+01 VMP 

1.5154180+01 DXME 

9.8071253+04 DXM 
9. 2793440+0 l LOM 

-2.1644379+07 RAS 

1.4917106+02 RANS 
5.4829583+01 INMPS 

-5 . 1210828+01 SLRS 

-1.0042757+03 DYMP 
5.3476111+03 PTMP 

-l.1398535+03 DYME 

-3.2801568+03 DYM 
1.8445815+02 VM 

-4.0628813+01 LOS 

-1.5800622+02 APFS 
l.6574780+02 APOS 
9.9750863+02 PERS 

7.7155439+00 AZ 8.5529971+01 

7.4205803+04 DZG l•ll5b6&8+03 
8.8245148-01 AZE -8.9492304+)1 

-5.0854568.+03 OZMP 
-3.8242't76-02 AZMP 
-8.3677295+03 DZME 

7.7620975+01 DZM 
3.2850715+03 ARGM 
5.1035901+01 OES 

-1.0958165+01 RPS 
9.9836314+02 TFPS 
1.9792162+00 MTAS 

1. 3139651+03 
- 7. 5773883+01 

1.313-051+03 

-1.6199242+0£ 
9. 8420HO+J I 

-l.5767J75•0l 

9.966;;68•02 
l.327bl5;+02 
3.6000000•0< 

-8.5870118-01 PX 
5.0313226-01 sxo 

-8.4918617-01 PY -5.1903042-01 Pl - 9.7417817-02 
0.0000000 SYO 0.0000000 SZO 0.0000000 

FE8. 1971, HRS,.' MINS., 60.000 secs. G.M.T. USNM USFT I SEC. 

DAYS, 12 HRS., 44 MINS., 59.999 secs. G.e.T. RAGR .272095552973960+003 

RXYZ 
RDXYZ 

-.23023400890282934+000 
-.52850290722035270+000 

-.17002306423597189+000 
.60289807184940710+000 

- .42625999128315411-001 
.45175633191999877+000 

SELENOCENTRIC 
XL -7.9291062+02 YL 
RL 9.9655627+02 DECL 

SELENOGRAPHIC 
XS 6.4238686+02 

ALTS 5.8062759+01 
LTS -1.8280856-01 
LIN 1.6784057+02 

TR ALT 5.8821419+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -1.0443501•04 y 
R 2.1155921+05 DEC 

GEOGRAPHIC 
XG -1.8750992+05 VG 
ALT 2.0811775+05 LAT 

EARTH-MOON PLANE 
XMP 5.5033316+02 YMP 
RMP 9.9655627+02 OEMP 
XME -2.1155758+05 YME 

PLANETARY COORDINATES 
XM -9.6505908+03 YM 
RM 2.1210791+05 OEM 

XSUN 5·8187869+07 YSUN 

-5.8554813+02 ll 
-8.4709762+00 RAL 

-1. 5840546+02 
4.1832725•00 
5.0l4093Q+OI 

-2.9890762•01 
5.8755646•01 

ZS 
LONS 

LH 
LAP 

APA LT 

1.8725327+05 z 
2.7565059+01 RA 

-3.5893906+03 ZG 
2.7567622+01 LON 

-8.0986952+02 ZMP 
l.0721186+01 RAMP 

- 8.0986954+02 ZME 

l.8783882+05 ZM 
2.7532425+01 RAM 

-4.9905387+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9727216+02 ECCS 7.8377453-04 INCS 

VHS -2.2130062+03 RNMPS -7.6117766+00 APMPS 
TAS -2.3691517+01 EAS -2.3672307+01 MAS 

-1.4680111+02 DXL 
-1.4355490+02 VL 

7.2695818+01 
-4.9734632+01 
-5. 3043002+00 

5 .1279973+01 
6.0318893+01 

9.7900193+04 
9.3192196+01 

DXS 
VRS 
LNE 

OR 

ox 
v 

-3.0720314+03 DYL 
5.3492210+03 PTHL 

-4.0641761 +03 DYS 
5.3649775+03 PTR 
6.0100169+00 DSMP 

-1.6833961+00 VT 

-6.3519183+03 DY 
7.6930397+03 PTH 

9. 7900190+04 
1. 8109665+02 

DXG -5.3955682+03 DVG 
VE 7. 7092864+04 PTE 

1.8538933+02 DXMP 
-5.5802593+01 VMP 
· 1.8538909+02 DXME 

9. 8046994+04 DXM 
9.2941098+01 LOH 

-2.1640152+07 RAS 

1.4917083+02 RANS 
7.2770740+01 INMPS 

-2.3654277+01 SLRS 

- 4.4571006+03 DYMP 
5.3492210+03 PTMP 

-4.5925049+03 CVME 

-3.2798869+03 DYM 
l.8084555+02 VM 

-4.0618359+01 LOS 

-1.5800570+02 APFS 
1.6574745+02 APOS 
9.9727150+02 PERS 

3.5044686+03 DZL 
-1.8030368-02 All 

-3.3389337+03 DZS 
-1.7977989-02 AlR 

6.1621585-01 RSMP 
5.3649772+03 SEASV 

3.5752729+03 
3.6877307+01 

DZ 
AZ 

2. 6259202+03 
-6.0240703+01 

l.056b719+H 
- 7.8606631+01 

4.4350006•01 
-9.8624H;2+JO 

2.460369,+03 
8.659;073•01 

7.6864455+04 DlG 2.460l&5o+03 
3.4331597+00 AZE -8.972&125+01 

-2 .8292814+03 DZMP 
- 1.8030468-02 AlMP 
-6.1113152+03 DZME 

7·0804379+01 DlM 
3.2848257+03 ARGM 
4;7286089+01 DES 

6.9854622+00 RPS 
9.9805377+02 TFPS 
1.9785101+00 MTAS 

8.6231470•02 
-8.055"4,7+01 

8.6231476•02 

- l.655,071•02 
9.85521;5•01 

-1. 576418 7+01 

9.964>052+02 
1.328&000+0< 
3.MOOOOO+O< 

SELENOCENTRIC UNIT VECTORS 
WX -l.9193112-01 WY 
OX -2.0644153-01 QY 

4.7518246-01 WZ -8.5869908-01 PX -9.5945001-01 PY -2.7490190-01 Pl 
8.3584123-01 Ql 5.0867604-01 SXO 0.0000000 SYD 0 •. 0000000 SZO 

6. 2320554-02 
o. 0000000 

•••••• CSM I MOON REF. /PHASE 22- bl 
MEAN-OF-EPOCH 1971 

.133000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

DAYS, 12 HRS., 59 MINS., 59.999 secs. G.E.T. RAGR .2758558l9H704l+D03 

RXYZ 
RDXYZ 

-.27990159061524111+000 
.15231262713730022+000 

.16262368105349624-001 

.80813004298933026+000 
.71556500313193890-001 
.41310266936789547+000 

SELENOCENTRIC 
XL -9.6396248+02 YL 
RL 9.9653951+02 DECL 

SELENOGRAPH IC 
XS -9.1338112+01 

ALTS 5.8045965+01 
LTS -1.8249346-01 
LIN 1.6784244+02 

TRALT 5.8804642+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x -1.1100353+04 y 
R 2.1233973+05 DEC 

GEOGRAPHIC 
XG -I. 8805 6 79+05 VG 
ALT 2.0889826+05 LAT 

EARTH-MOON PL AN E 
XMP -2.0953410+02 YMP 
RMP 9.9653952+02 DEMP 
XME -2.1233749+05 YME 

PLANETARY COORDINATES 

5.6006515+01 ll 
1.4317299+01 RAL 

-9. 7369704+02 
1.1077643+01 
5.0014445+01 

-3.0017636+01 
5.8760361+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.8790481+05 l 
2. 75 67 270+01 RA 

8.1286475+03 ZG 
2.7569823+01 LON 

- 9. 4307592+02 ZMP 
1.4204164+01 RAMP 

-9.4307592+02 ZME 

2.4643583+02 DXL 
1.7667484+02 Vl 

1.9147417•02 
-9. 5358976+01 
-5. 2944577+00 
-5.1795693-01 

6.0345863+01 

DXS 
VRS 
LNE 
D~ 

8.8534836+02 DYL 
5.3493535+03 PTHL 

-5.3128141+03 DYS 
5.3651089+03 PTR 
6.0042563+00 DSHP 
1.4010013+00 VT 

9. 8 268644+04 
9.3380781+01 

DX -2.3942511+03 DY 
V 5.7780493+03 PTH 

9. 8268642+04 
l. 7752496+02 

DXG -1.3791758+03 OYG 
VE 8.1469993+04 PTE 

2.4452871+02 DXMP 
-1.0252659+02 VHP 

2 • 4452866+02 DXME 

-5.2270620+03 DYHP 
5.3493535+03 PTMP 

-5.3622926+03 DYME 

4.6974214+03 DZL 
l. 500580 l-02 All 

5.8769635+02 DZS 
l.4961759-02 AZR 
6.1523540-01 RSMP 
5.3651087+03 SEASV 

2.4012439+03 
-6. 240,7bb+ 1.H 

4.61534;1+02 
- 8.497't0£tj .. Jl 

4.4235427•01 
-5. 3915452•01 

4.7614109+03 Dl 2.2321248+03 
6.8382926+01 AZ 9.7730519+01 

8.1427725+04 DZG 2.232209;+03 
3.7804860+00 AlE -9.02018>2+Jl 

l.1322942+03 DZMP 
l.5006051-02 AlMP 

-2.1495012+03 DZME 

-1.0637657+02 
-9.1179147•01 
-1.0637o57 +02 



XM 

"" XSUN 

- l.Ol3 6l9 1+04 VM 
2.l212 7q 6+05 OEM 
5 , 8!q7 q94+Q7 VS UN 

1 ,87 84880 +05 lM 
2. 7522054+0 1 RAM 

-4.9895637 +07 ZSUN 

SE LENOCEN TR!C OSCULATING ELEMENTS 
SMAS q,q72aaoo+o2 ECCS 7 ,q4qo3 q4-04 INCS 

VH S -2,212q374+ 0 3 RNMPS -7,73 15258+00 APMPS 
TAS l.q252565+0l EAS l.q236q1a+o1 MAS 

q, 80 222 08+04 OXM 
9,3088707 +01 LOM 

-2.!635q24+07 RAS 

l, 49 17364+02 RANS 
7 , 5395574+01 INMP S 
l ,922 1912+01 SLRS 

534 
-3.2795995+03 OVM 

1,7723289+0 2 VM 
-4. 0607904+01 LOS 

-l.5800441+0 2 APFS 
1.6574798+02 APOS 
909728733+02 PERS 

SELENOC ENTR!C UNIT VECTORS 
WX - l ,q[926 10- 0l WV 
QX - 1 .6245432- 01 QV 

4. 7 5 13895-01 
8,4753888- 0 1 

Wl -8. 58 72427- 0 1 PX -9,678703 1-01 PV 
Ql 5.0525875- 0l SXO 0.0000000 SVO 

*•**** CSM 

6,3989428+ 0 1 OlM 
3. 2845804+03 ARGM 
4,3536278+01 DES 

9,6020209+00 RPS 
9 , 9808074+02 TFPS 
1.9785573+00 MTAS 

-2 .3647581-01 Pl 
0.0000000 szo 

-1.691190 6+ 0 2 
q, 86834~9+0 l 

-1. 5 761001+01 

9,9649524+02 
l. 32894il6+02 
3.6000000+02 

a.5476454- 0 2 
0.0000000 

I MOON REF . /PHA SE 22- 62 
MEAN - OF -EPOC H 1971 FEB. 1971, q HRS .. 34 MI NS. , 6 0 . 000 secs. G.M.T. USNM USFT I SEC 

. ! 332 50000000000+003 HRS . FROM LAU NC H DAYS, 13 HRS., 14 MINS., 59.999 secs. G.E . T. RAGR ,279616086460122+003 

RESTART COORO!NATES ( ER AND ER /H R I 

RXVZ 
RDXVI 

SF LENOCENTRIC 

-. 16 185653462944746+000 
,74 173809442888 1 59+000 

.l92 833q 767130767l+OOO 
,52q331 504oq1119oa+ooo 

.142 85481744527780+000 

.l26q6458 128835704+00D 

XL -5 ,5742315+02 VL 
l<. L q .<Jb898 16+02 DECL 

6,6410739+0 2 ZL 
2,9571763+01 RAL 

4,91qa250+02 DXL 
I. 3000865+02 VL 

4.3115046+03 DVL 
5.347%41+03 PTHL 

3.0768478+03 OZL 7.3800764+02 
3.3441562-02 AZL -8.0889746+01 

SELENOGRAPH!C . 
XS -7.70046 16+02 

Al TS 
LT S 
LI N 

TRAL T 

s. 8404644+01 
- l .8217820-0 1 

1 .678424 1+02 
5, 9163 307+0 I 

GEOCfNTR IC 
X -l. I IH57 1+ 04 

2 .1209100+05 

GEOt;RAP ~IC 

xc - 1. e11404q+os 
AL T 2.oa5501tl+OS 

EA RTH- ~ CON PLANE 

VS 
LAT S 

LN S 
LAN 

R PAL T 

v 
DEC 

VG 
LAT 

XMP -8. 4323q36+02 YMP 
RMP 9,068981 7+02 DEMP 
X~E -2. 1299 122+05 VME 

PLANEURV COORO I NAT ES 
XM - l .062.!147+04 YM 
R~ Zol2 147Q8+05 DEM 

XS UN 5 . 82 08 098+07 VS UN 

-6, 02 18855+0 2 
1.130700 6 +01 
4,999 7 q52+0 1 

-3 .0117201+0 1 
s. eqz 4z 10+01 

! .B 8 52 ! 88+05 
2. 754251 7+0 1 

2.046q250+04 
2.7545062+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

z 
RA 

ZG 
LON 

-5.0801643+0 2 ZM P 
9,06553 86 +00 RAMP 

-5.080163 6+02 ZME 

1.876 57 78+05 lM 
2.751152 U+O l RAM 

-4,qaB588• +0 7 ZS UN 

SELEhCCENTRIC OS CULATING ELEMENTS 
SMI S q,9748745+02 ECCS 8,3045540-04 INCS 

VH S -2.2129664+03 RNMPS - 7 .93 4482 7+ 00 APMPS 
TAS 4.469Q686+0l EAS 4.4654432+01 MAS 

l,q545791+02 
- 1. 41 qJ4D2+02 
-5.28 45888+00 
-8,0217061+01 

6.0580ql 7+01 

9.84B8876+04 
q, 3393733+01 

q,8 488874+04 
! • 7 377765+02 

DXS 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

1 ,57075 41 +02 OXMP 
- 1 ,4893280+02 VMP 

I . 5707682+02 OXHE 

q, 79%8q4+04 DXM 
q,3236261+01 LOM 

- 2. ! 63l 6q5+07 RAS" 

l ,4q l784!+02 RANS 
9. 552qo1 9+0l INMP s 
4, 462Qq9Q+Ol SLRS 

-3.3612146+03 ovs 
5 . 3637253+03 PTR 
5,9q946qq+oo OSMP 
3.1213813+00 VT 

l .03221 02+03 
3. 34 77096+03 

6 . 1 5l ql97+03 
a.4q4q120+04 

OV 
PTH 

OVG 
PTE 

-2.a495q o2+03 OVMP 
5.3479641+03 PTMP 

- 2.9846.47 3+03 DVME 

-3.2 1q2q45+03 DVM 
I , 7362018+02 VM 

- 4, 0 59 7450+01 LOS 

-1,57q91qz+02 APFS 
l .65744 08+02 APOS 
9.9748670+0 2 PERS 

SELENOCE NTRIC UNIT VECTORS 
WX - l .92 00 28 1-01 WV 
ox 1.ao 11oq1-01 ov 

4. 75030B4-0l 
a . 7723687- 0l 

WZ -8.58 76694-01 PX - 9 ,6471409-01 PY 
Ql 4,44%500- 01 SXO 0.0000000 SVO 

****** CS M 

4.1597155+03 ozs 
3.3342869- 02 AZR 
6.l42544q-O! RSMP 
5.3637243+03 SEASV 

3.1340240+03 oz 
6.2q394q6+0l AZ 

8,472478 2+04 OZG 
2,0 111050+00 AZE 

4 , 4110358+03 DZMP 
3.34406B4-02 AZMP 
1.1294783+ 03 DZME 

5.7!76lq8+01 QZM 
3.2843354+03 ARGM 
3,q786466+01 DES 

2 , q12oa9q+o1 RPS 
9,q B31580+02 TFPS 
l .9Hl508+0D MTAS 

6 .92903 40- 02 Pl 
0 . 0000000 SlO 

-4. l 055223+J2 
_q ,44836D9+01 

4.4114673+01 
-1.37q500;+01 

5.653262 1+02 
-1.2702024+02 

5.6536d9 2+J2 
-q,Q61902l+Ol 

-1. 011 5925 +03 
-1.0104854+02 
- l .Oll5n5+D3 

- 1 . 7267944+02 
9. 8814&£ 1+01 

- ! .5757813+01 

q, 9665909+02 . 
l. 330046q+Q2 
3.6000000+02 

2. 5401871 - 0 l 
0.0000000 

I MOON REF. /PHASE 22- 6 3 
MEAN-OF-EPOCH 19 71 FEB . 1n1, 9 HRS .. 4q MINS., 60.0DO secs. G.M.T. USNM USFT I StC 

,13350 0000000000+003 HR S, FROM LAUNCH DAYS, 1 3 HRS •• 29 MINS .. 59.999 secs. G.E.T . RAGR , 2833 76353203204+003 

RESTAR T COOPDINATES l ER AND HIH• I 

RXY I 
Rl) XY l 

• 5 3123 56111711 l 393- 001 
.~866B870072530200+000 

.253987 96 119049131+000 
-.65q65239632077405-00I 

Sf: L F.NOC ENTk I C 
XL l. '1 2q540 l +t)2 Yl 
~l q .•:? 37 l 7 3+02 DE CL 

SF. LENOGRtiPHIC 
XS -0 . ~5l~40t+02 

l\LTS ?.tttt7fi2 1 2+J l 
L T '\ -· L .. l• Jl:!b?.6 6 -0l 
t 11.f l .c.·? 837 4 4+02 

rnAt.T 5.9ti368?'H0 l 

GfOC f "1Ti1 I C 

vs 
LATS 

LN S 
LAN 

R PA L T 

x. -1.oqz,.100+04 v 
2 .1 31 3755 +0 5 DE C 

GEtJGQAPHTC 

6. 74717 6~+02 l l 
2.63627 17 +0 1 RA L 

l .32 0Q613+0 2 
4. 7 '32q608 +0 0 
4.976 1 ~58+0 1 

-3 . 0228235+01 
5 . 022960 7+01 

ls 
l UN S 

LT E 
LAP 

APA L T 

l. 88 74041)+ 05 
2.74~9384+0 1 R A 

4,4288516+02 DXL 
7,8 1 86444+01 Vl 

s.2n4n1+01 
! • 72362q5+0 2 

-5,2746B5+00 
-5. qo4402q+o l 

6 .037 9776+01 

9 .84 13937+04 
o.33 12766 +01 

DXS 
VRS 
LNE 

OR 

DX 
v 

.12B5qa6382655 29 84+ooo 
- .234B6119759qOs780+000 

5.l54Q5qa+03 DVL 
5,3455652+03 PTHL 

6.ll0302q+Q2 DYS 
5.3613345+03 PTR 
5.9 qz65 71+00 DSMP 
2.94 75322+00 VT 

- 3.8343647+02 OZL 
3 , 15q3oa1- 0 2 All 

5.2 246713+03 ozs 
3,)4q993a-02 AZR 
6· 1327420- 01 RSHP 
5,36 13337+03 SEASV 

! ,8 7 50B78+03 DV - 3.330717 2+02 
2.4500726+ 03 PTH -2.675044 3+ 01 

DZ 
AZ 

- l.365178B+03 
- l.0657080+02 

-l.036U307+03 
-l.Ollll327+0Z 

4.3994)40+01 
-3.249422 3+01 

-1.5414166+03 
-1.2213312+02 

xr; - 1 .1 1 ~, t476'3+05 VG 3. 30 3'>896+04 lG 
ALT 2. 0~1b9')0A+ tJ5 LAT 2.7501924+0 1 LON 

9.84139 3 4+04 
l .6 <1Q364l+02 

OXG l.5 395300+04 DVG 8 . 4224958+04 OlG -l,5413qll+03 
VF. 8.56343 10 +04 PTE -1. 31qo46a- 01 AZE - q .0 778700+01 

F.tl.f{Tl~ - MNJN PLANE 
XMP -~.6C45444+02 YMP 
RMP 9.~ 737175+02 OEMP 
X.1.1E -2.1313742+05 YME 

PLANE:TARV COOROlNA TE S 
XM - l . 11 07054+04 YM 
RM 2.12lb 7q7+05 OEM 

XS UN 5.k2 182 10+07 VS UN 

2.330 350B+02 ZMP 
- 1.4110201+ 00 RAMP 

2, 330 34q3+02 ZME 

l ,8786 574+ 0 5 I M 
2,7500848+01 RAM 

- 4,q8 76 131+ 0 7 ZSUN 

SEt.ENOCENTRIC OSCULATING ELEM f NTS 
SM~S G.9753957+02 ecc s 5 .7b4G9 29-04 I NCS 
VH ~ -2 . 2ll56Q0+03 RNMP S -7.955 7114+0 0 APMPS 
T i\~ 7 . JOti'r'J94 • 0 l E4S ·r.303213 2 +01 IMS 

-2, 45 5q739+01 DXMP 
l .6648382+0 2 VMP 

-2,4 559033+01 DXME 

q,7 971053+04 DXM 
9,3383762+01 LOM 

-2.1627466+07 RAS 

l.49 17777+02 RANS 
-2,4733183+02 INMPS 

7 .3000539+01 SLRS 

l .23q 74oo+03 OYHP 
5,3455654+03 PTMP 
1.1048566+03 OYME 

-3.2789720+03 DVM 
1. 7000741+02 VH 

-4. 0586q97+01 LOS 

- l.57q]73B+02 APFS 
1.6573700+02 APOS 
9 . q7539 21+02 PERS 

SEL[NOCENTR!C UNIT VECTORS 
WX - l .G212695-0l ~ y 

l.'X 4.56322':15·· 1') 1 QV 
4. 74 99098-01 
a. 11 94q30-01 

WZ - 8.58761 2 1- 01 PX -8.6882497-01 PY 
Ql 3. 5 0 32633-01 SXO 0 ,0 000000 SYO 

5.0319731+03 OlMP 
3.1593399-02 AZMP 
1 . 7506531+03 OlME 

5 . 0364745+01 OZM 
3,2840910+03 ARGM 
3.6036652+01 DES 

4,6864268+01 RPS 
9.q8ll465+02 TFPS 
1,q793060+00 HTAS 

3.2456506-01 Pl 
0.0000000 szo 

-l.3104816+03 
- 1.0419447+02 
-l.3104816+03 

- 1. 7623779+0 2 
9.894bl 2U+O l 

- 1 . 5754626+01 

9 . 969b449+0 2 
1.3309804+02 
3 .600UIJ00+02 

3. 7389924- 01 
o. oooooou 

l 

.. 

( 

'· 

( 

l 



( 
I 

( 

••u•• CSM 535 I MOON . REF, /PHASE 22- 64 
MEAN-OF-EPOCH lq71 6 FEB. 1q11, LO HRS •• 4 MINS., 60.000 secs. G.M,f, USNM USFT I St~ 

,133750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

DAYS, 13 HRS., 44 MINS .. 59.999 secs. G.E.T. RAGR ,2871366199462&;+003 

RXYZ 
ROXVZ 

.23635qoq900126912+ooo 

.50144992306844999+000 
.16326174420268154+000 

-.62124272246802986+000 
.37416688817512966-001 

-.45582763262994136+000 

SELENOCENTRIC 
XL 8,1400503+02 YL 
~L 9 •• 767152+02 O!CL 

SELENOGRAPHIC 
XS -6,0780351+02 

ALTS 5,ql77977+01 
LTS -1.8154727-01 
LIN 1.6783591+02 

TRALT 5,9936646+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x -1.0779509+04 y 
R 2.1270249+05 DEC 

GEOGRAPHIC 
XG -1.8324556+05 YG 
ALT 2.0926101+05 LAT 

EARTH-MOON PLANE" 
XMP -5.1283698+02 YMP 
RMP 9,9767150+02 DEMP 
XME -2.1270077+05 YME 

PLANETARY COORDINATES 
XM -1.1593514+04 YM 
RM 2.1218793+05 DEM 

XSUN 5,8228320+07 YSUN 

5.6226260+02 ZL 
7.4211320+00 RAL 

7,8708173•02 
-4. 60 85237+00 

4.9634965•01 
-3.036372q+Ql 

5 .9506714+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.8843496+05 
2.7457026+01 RA 

4.5221619+04 ZG 
2,7459568+01 LON 

8, 3404970+02 ZMP 
-1.1071856+01 RAMP 

8, 3404953+02 ZME 

1.8787270+05 ZM 
2.74qoo15+01 RAM 

-4, 9866375+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9748468+02 ECCS 2.4370286-04 INCS 

VHS -2.2141874+03 RNMPS -8.0884892+00 APMPS 
TAS 1.40·24347+02 EAS 1.4022792+02 MAS 

l.2886059+02 DXL 
3,4634233+01 VL 

-B ,O 160123+01 
1.2767619+02 

-5.2647728+00 
-9, 3125956+01 

5.9992867+01 

9. 8073545+04 
9,3274063+01 

oxs 
YRS 
LNE 

DR 

ox 
v 

2,qlH804+03 DYL 
5,309120+03 PTHL 

4,2114637+03 DYS 
5,3595959+03 PTR 
5,9868181+00 OSMP 
9,3313853-01 yT 

-3.6111006+03 DZL 
8•9330744-03 AZL 

3,1472296+03 DZS 
8.9065338-03 AZR 
6,1229396-01 RSMP 
5.3595858+03 SEASY 

-3.6385160+02 OY - 3.5675456+03 
4,5678433+03 PTH -7,6772881+01 

oz 
Al 

9. 8073 543+04 
1. 6613744+02 

OXG 2.3338622+04 OYG 7,97q3071+04 OZG 
VE 8.3184321+04 PTE -3.0642635+00 AZE 

-l.ql5q277+02 OXMP 
1.2158635+02 YMP 

- l.ql59166+02 OXME 

9. 7944686+04 DXM 
9,3531211+01 LOH 

-2.1623236+07 RAS 

1.4917679+02 RANS 
-2.6903928+02 INMPS 

l.40218qq+o2 SLRS 

4,57q5972+03 DYMP 
5,3438120+03 PTMP 
4.4't48774+03 CYME 

- 3.2786320+03 DYM 
1.6639459+02 VM 

-4,0576544+01 LOS 

-1.5797493+02 APFS 
1.6573543+02 APOS 
9,9748457+02 PERS 

2.6273272+03 DZMP 
8.9331998-03 AZMP 

-6.5375562+02 DZME 

4.3555034+01 OZM 
3.2838469+03 ARGM 
3.2286837+01 DES 

2 .5162759+01 RPS 
9,9772775+02 TFPS 
1.9791426+00 MTAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.9215283-01 WY 
QX 1.0267857-01 QY 

4. 7499641-01 
8, 7998722-01 

Wl -8.5875242-01 PX -9.7597867-01 PY -9.3862414-04 PZ 
QZ 4.6376672-01 SXO 0.0000000 SYD 0,0000000 SZO 

•••••• CSM 

-2.6495915+03 
- 1.2000217+02 

- 1. 0410002+03 
-1.0123590•0< 

4.38738t9•0l 
1,19343>7+01 

-2.829.;057+03 
l.47l't602+0L 

-2.829.l97b+03 
-9.060~518+01 

-e.251429l+Ol 
-9 . 9050730+0 l 
-e.251429<>+02 

-1.7979414+02 
9. 9077398+)! 

- 1.5751437•01 

9,9724159+02 
1.3297913+02 
3.6000000+02 

2. l 78bJ98-0l 
0.0000000 

I MOON REF. /PHASE 22- 65 
HEAN-OF-EPOCH 1971 FEB. 1971, 10 HRS .. 19 MINS., 60.000 secs. G.M.T. USNH USFT I StC 

• 134000000000000+003 HRS, FROM LAUNCH DAYS, 13 HRS., 59 MINS •• 59.999 secs. G.E.T • 

RESTART COOROINATES C ER ANO ER/HR 1· 

RXYl 
ROXYZ 

SELENOCENTRIC 

·, 278368800 26910985+000 
-.18315979990186424+000 

-.25011414433279392-001 -.76117636795156082-001 
-.80504922605317267+000 -.404 2761584 7060841+000 

RAGR • 290896886089306+003 

XL 9,5R68364+02 YL -8.6137650+01 ZL -2 .6214408+02 DXL -1.0646539+03 DYL 
5.3435515+03 PTHL 

-4.6795136+~3 OZL -2·3499380+03 
RL 9,9760388+02 DECL -1.5234708+01 RAL -5,1342346+00 VL -1.6784342-02 AZL -l. l 7120b l+Jl 

SELENOGRAPHIC 
XS 1.3470093+02 

ALTS 5.9110326+01 
LTS -1.8123188-01 
LIN 1.6783721+02 

TRALT 5.9869026+01 

GEOCENTRIC 

YS 
LAlS 

LNS 
LAN 

RP.AL-T 

x -1.1120440•04 y 
R 2.1195829+05 DEC 

GEOGRAPHIC 
XG -1.7940676+05 YG 
ALT 2,0851680+05 LAT 

EARTH-MCON PLANE 
XMP 2,5179109+02 YHP 
RMP q,9760390+02 OEMP 
XME -2.1195609+05 YHE 

PLANET~RY COORDINATES 
XM -1.2079124+04 YH 
RM 2.1220787+05 DEM 

XSUN 5.8238428+07 YSUN 

9.6910137•02 
-1.12 55051•01 

4.9508474+01 
- 3.0494818•01 
5. 9060349•01 

ZS 
LONS 

L TE 
LAP 

A PAL T 

1.8779251+05 z 
2,7434254+01 RA 

5,6594203+04 ZG 
2,7436804+01 LON 

9.3392216+02 ZMP 
-1,4165650+01 RAMP 

9,3392201+02 ZME 

1.8787864+05 ZH 
2.747q028+01 RAM 

-4, 9856617+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9725233+02 ECCS 4,5836388-04 INCS 

VHS -2.2147039+03 RNMPS -8,2124165+00 APMPS 
TAS -1.4029657+02 EAS -1.4027465+02 ~AS 

SELENOCENTRIC UNIT VECTORS 
WX -1,9214728-01 WY 
QX -4.6089735-01 QY 

4. 7496899-01 
7.2888690-01 

•••••• CSM I MOON REF, /PHASE 22- 66 
HEAN-OF - EPOCH 1971 

wz 
QZ 

,134250000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

-1.9470912+02 
8,2086831•01 

-5. 2548252+00 
1.1742780+02 
5,9974548+01 

oxs 
YRS 
LNE 

OR 

5.2791641+03 DYS 
5.3593237+03 PTR 
5,9809535+00 OSMP 

- 1·5653158+00 VT 

-8.2052132+02 ozs 
-1.6734573-02 AZR 

6.1131354-01 RSHP 
5.3593234+03 SEASV 

-4.237010.!'.+1)2 
-9.462690&+01 

4.3753341+01 
5.5791J22ts+Ol 

9.7655647•04 
9. 3388906+01 

OX -4.3429285+03 DY -4,6427665+03 OZ -2 , 533<864+03 
V 6,8435259+03 PTH -4.7588910+01 AZ 9,287o07b+OI 

9. 7655644+04 
1.6249202•02 

OXG 2.7863948+04 OYG 7.3777774+04 DZG -2.5332;•u•J3 
VE 7.8904862+04 PTE -3,6715073+00 AZE -9,0167659+01 

-2.4413976+02 DXHP 
7.4911463+01 VMP 

-2,44 14028+02 DXME 

9,79177ql+04 OXM 
9,3678607+01 LOH 

-2 .1619005+07 RAS 

1.4917863+02 RANS 
5.6962638+01 INHPS 

- 1.4025787+02 SLRS 

-8.5876883-01 PX 
5.0625830- 01 sxo 

5.1667324+03 OYMP 
5.3435516+03 PTMP 
5.0321964+03 OYME 

- 3. 27 82746+03 DYM 
1,6278172+02 VM 

-4.0566092+01 LOS 

-1.5797435+02 APFS 
1.6573590+02 APOS 
9,9725206+02 PERS 

- 8.6640234-01 PY 
0.0000000 SYD 

-1,3546012+03 OZMP 
-1.6784207-02 AZMP 
-4.6354473+03 OZME 

3.6747131+01 OZM 
3.2836034+03 ARGM 
2.8537022+01 DES 

-8,8536406+00 RPS 
9,9770943+02 TFPS 
1.9784511+00 MTAS 

-4.9308043-0I PZ 
0.0000000 szo 

1. 532lb£~+J2 
-B.8309579+.Jl 

1. 532lb30+J2 

-l.Fl334ci47+02 
9.920bti~.l+Ul 

-l .574b.!'.4b•Ol 

9.96795, .:H-02 
l.34770tH+02 
3.6000\Jt'..iU+Ol 

-7,885b3l<>-02 
o.OOOvOJll 

FEB. 1971, 10 HRS.' 34 MINS., 60.000 secs. G.M.T. 

5 DAYS, 14 HRS., 14 HINS., 59,999 SECS. G.E,T. 

USNM USFT I SEC 

RAGR ,2946571534J2447+003 

RXYZ 
RDXYZ 

.15407299441847275+000 
- ,75857204274698479•000 

-.19832766502957368+000 -.14416240606205002•000 
-.507877~3222069157+000 -.11115700172299654+000 

SELENOCENTRIC 



XL 
RL 

5.3061715+02 YL 
9.0728576+02 OECL 

<.;ELF.NC GRAPH l l 
~·s 1. 9td 4 '.\B4+02 

~ Ll ~ 5 .8792 ~53+ 01 
LT S - L.8091665-0 1 
LIN 1.6783734+02 

TRALT 5 . 9550911+01 

GFOCEN TRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

- 1 .2034059•04 y 
2,1131·128•05 OEC 

'"i-:CGt<APH l C 
XG - 1,751521 4+05 YG 
l• L T 2.0'102 17 9+05 LAT 

E A~ TH - ~ CON PL ANE 
x ~P A.~5QqJ89+02 YMP 
R~P 9.q7285 77 +02 OEMP 
' ·'H ··?.1 1 36269+05 YME 

1•1. ANLl AR Y COOR OlNAT ES 
XM -1,2564676+04 YM 
RM 2.1222779+05 OEM 

XS UM 5.8248533• 07 YSUN 

-6.8302730+02 ZL 
-2.9856999+01 RAL 

5.6078923•02 
- 1 . 1153079•01 
4. 9301902•01 

-3.0620 657•01 
5.9158493+01 

lS 
LONS 

L TE 
LAP 

A PALT 

1.8720055• 0 5 z 
2.7430035+01 RA 

6.7160936+04 ZG 
2.7440593+01 LON 

4.7269575+02 ZMP 
- 8 . 6975883+00 RAMP 

4 . 7269540+02 ZME 

1 .8788358+05 ZH 
2. 7467889+01 RAH 

-4.9046050+07 zSUN 

~ Elt: N : J C f:NTRt C flSCULATING ELEMENTS 
SM~S 9. 0 73~ 686+02 fCCS 4.7474827-04 INCS 

Vt l-\ - 2. 21 ) 89 76+03 f<NMP S -8 • 3406A75+00 A PMPS 
I ;.·. · · 11.n 1r~ ·JS A+O l EAS -8.0140710+01 1-'AS 

· 1 1 U ·:1· 1: fh :.{"1 1, llNlT VECTORS 

536 
-4.9648574+02 DXL -4.4093554+03 DYL 

5.3455633+03 PTHL 
-2. 9521446+03 DZL -6.4612205+02 

-5.2 157765+01 VL -2.6799454-02 All -9.0026879+01 

-1.9290595+02 
3.5543159+01 

-5.2448526+00 
-3. 7900577+08 

6.0105461+01 

DXS 
VRS 
LNE 

DR 

3.1749995+03 DYS 
5. 3613304+03 ?TR 
5.9750624+00 DSHP 

-2.5003711+00 VT 

-4.2969215•03 ozs 
-2.6721115-02 .AZR 

6.1033287-01 RSMP 
5.3613290+03 SEASV 

9.7393806+04 DX -7.6072551+03 DY -2.9222034+03 OZ 
9.3678159+01 V 8.2660201+03 PTH -1.7054091+01 AZ 

9.7393802+04 DXG 2 . 9206102+04 DYG 6.94005t5+04 DZG 
1. 5902101+02 VE 7.5300244+04 PTE -1.92 87039+00 AZE 

-1. 5000877+02 DXHP 
2.0652511+01 VMP 

- 1 . 5080774+02 DXME 

9. 7090370+04 DXM 
9.3825948+01 LOM 

-2. 1614774+07 RAS 

1.49 17917+02 RANS 
4.2314420+01 INMPS 

- 8.0113910+01 SLRS 

2.6504050+D3 DYHP 
5.345 563 2+03 PTHP 
z.51612 27+03 OVME 

-3.2770997+03 DYH 
1.5916079+02 VM 

-4.0555639+01 LOS 

-1.5797329+02 APFS 
1. 6 573560+02 APOS 
9.97 36659+02 PERS 

-4.5241344+03 OZHP 
- 2.6800231-02 AZHP 
-7.8047443 +03 DZHE 

2.9941134+01 DZH 
3.2833602+03 ARGH 
z.4797207+01 OES 

-2.3504691+01 RPS 
9.9784034+02 TFPS 
1 .9787920+00 HTAS 

4.4688725+02 
- 8. 51316H+O 1 

4.3632876•01 
7 . 2409452• 01 

-a. 3302356+02 
8.7252181+01 

-8.3309941•02 
-0.971Z72b+Ol 

1.040 28 10•03 
-7.8650175•Dl 

I. 040 2810+03 

- 1.0690071•02 
9.9339888•)1 

-1.5745057•01 

9. 968933 7•02 
1.3469036•02 
3. 6000000•02 

\> X ·· }, CJ \ "i _~ 0 3- 0l WY 4. 74S5788-0I 
OX -6 .:·.-111378- 01 QY 5. 8046277-0 1 

l<Z -0.5877369-01 PX 
QZ 4.6904367-0l sxo 

-7.21 642 09- 01 PY -6.6 142114-01 PZ 
0 . 0000000 SYO 0 . 0000000 SZO 

-2.0433960-01 
o.oooooDo 

CSM / HOON HEF. /PHAS ~ 22-67 
MEA N-O F- EPOCH 1971 

• i )•, 15 14902 5 1645+003 HRS. FROM LAU NCH 

·. l ,\ i.: T t • · ;..l,Jr-~ l'ITES ( ER AND fR/HR ) 

FEB . 1971, 10 HRS., 41 MINS •• 30.565 secs. G.M.T. USNH USFT I SEC 

DAYS , 14 HRS., 21 ~ IN S., 30.565 SECS. G.E.T • RAGR .296288962573286+003 

kX't' L 
ROXY l 

• b 't3 3450 65473466 76 - 00 1 
- .879 34040591343854+000 

- .2406856 35 73 46 8331+000 -. 147 50987533225903•000 
.5007 8 5178298766 08-001 -.26521044205374109+000 

Sfl ! ', JC ·· N T1~1 .: 

' I 2.2l"i 637 6 +02 YL 
'q 9.q1 1 2 .~34+ 02 OEC L 

Sf l. '-f\; C:1HiP Hlf. 
x~ ~.4 11 1 11 +')~ 

II '. r 1; 5.n . ·t; A29+ •)1 
1 T' - J .AfH 7 1H 8-:>l 
>.. [N 1.6 783734+02 

, i:.A, l.l " . • 9~ R 7 48 2 +fll 

"fOLt NTR JC 

YS 
LATS 

LNS 
LAN 

R PAL T 

- l. 25 53867+04 y 
2 .11 25508+0 5 DEC 

Gf:rG RAP HIC 
XG - 1. "f:~? 6C: 6?t l) S YG 
ALY 2.0 711 : ~ .4.f'+l')5 LAT 

t: /lRT H-gcoN PL .'\N1 
XMP c;,t1l'• ;· 1 h'l2 y~p 

K'-1, 9. « 7 1/:?. l t02 DE.'.IP 
Xl·I F. -2 .11 ;! 5 ~ ; ~ ns YMF 

·· 1.h 'l~· ·r 11~y ( l; llRO I N!• TE S 
,.: ' ; -l. Z /7'°.)'13"~04 YM 

2.122 3 t-4 11:1r; OEM 
x~:w~ ~ . :'(11)2 !1~(.t- :J? Y SUN 

-8.289053 3+02 ll 
-3. 06292 !8+ 0 1 RA L 

2.6440 147+02 
- 8.8499386+00 

4.9327075•01 
-3.0688263+0 1 

5.9148987•01 

lS 
LONS 

L TE 
LAP 

APAL T 

1.0105 651•0 5 ·z 
2.74 4 6060+01 RA 

7.1591592+04 LG 
2.7440619+01 LON 

1 .5883922+02 lMP 
-4 . 39'36qO) +Q(' RAMP 

L. 58839 10> 0 2 lME 

l .B7Pe54 L+05 lM 
2 • 74t::3004+ 0 1 RA M 

-4 .qA4262l •07 z su~ 

~ ·! f 1 -~c r 11 11 : . ( l osc • 1.Ar t NG ELEM EN TS 
C,ft,;\ : '1. l.'.,H3U+Ol re cs 5.96'7"i (ll(J -04 INCS 

VH t, -2 • .'!j.'. ] Qi).t1) .. N~ r>s - ~.30 760 17+00 APMPS 
T~'. - 'i • ., 1 '1'-: ~ ·1r· •Ol CAS -'>.3 1 68 014+01 MAS 

')? l ' ;:J ITt..iTP I C .;NI ! VECTORS 
- l .<;2 1 532 i -01 WY 
-7 . ~ n'.J6'n · -rn QY 

1l'l. T FkMl~ATIO t~ 

4. -fl,gs 11a-01 
4 .92t"i3696-0l 

l<l 
Ql 

-5. 08 01421+02 DXL 
-7.5034879+01 VL 

-1.5340440+02 
1 . 5566666•01 

-5 .2405150+00 
- 1.0123867+02 

6.0339051+01 

DXS 
VRS 
LNE 

DR 

-5.1 11 399 1+03 OYL 
5.3467405 +03 PTHL 

1.5360234+03 DYS 
5. 3 6 25054+03 PTR 
5. 0 7 24972+ 00 DSHP 

-2.554 62 40+00 VT 

-1.5415900+03 DZL 
-2. 7375906-02 All 

-5 .0795360 +03 DZS 
- 2. 7294926-02 AZR 

6.0990681-01 RSHP 
5.3625047+03 SEASV 

2.9109lb5+ 0Z 
-8.638ti70b+O l 

7. 700 340 l •0 2 
-8. 16481 21i +Ol' 

4.3580590+01 , 
5 .5280702+01 

9.7370290+0 4 DX -8.3891306+03 DY -1.5146027+03 OZ 1.026495 9+02 
9.3039518+01 V 8.5253779+03 PTH -5.3524986+00 AZ 8.6428872+01 

9. 7 370206+04 OXG 2.9363025+04 DYG 6.0579590+04 DZG 1.0264389+02 
l .57~5055+02 VE 7.4601327+04 PTE -6.1078325-01 AZE -8.9593975+01 

- 7.6308769+01 DXHP 
5 .1933806+00 VHP 

-7. 63 06723+01 DXME 

9 .7878304+04 DXH 
0.3809808+01 LOH 

-2.1612937+07 RAS 

l.4 9 !79 17+02 RANS 
3.50 84532+01 INHPS 

-5.31•0630+01 SLRS 

9.2279354+02 DYMP 
5.34 67405+03 PTHP 
7.8850668+02 DVME 

-3.2 777315+03 DYM 
1·5760053+02 VM 

-4. 0 55 1103+01 LOS 

- 1. 5797326+02 APFS 
1. 6573558+02 APOS 
9.9747090+0 2 PERS 

-5. ll54450+03 DZMP 
- 2.7376131-02 AZHP 
- 8.3959526+03 OZHE 

2 .6907321+01 OZH 
3.2832549+03 ARGH 
2.3 159935+01 DES 

-3.0732218+01 RPS 
9 .9007473+02 TFPS 
1.9791266+00 HTAS 

- R.5 877369-01 PX -t.3 223626- 0l PY -7.29 19401- 01 PZ 
4.40402 5 3- 01 SXO 0.0 000000 SYO 0.0000000 SZO 

1 .25232 18+03 
- 7 . 641573.1•01 

1 .2 523218+03 

-1. 8044206+J 2 
9. 9 390848• 0 1 

-1.5743673+01 

9. 9608387+02 
1. 3465063+02 
3.6000000•02 

-2.6 102696-0 1 
0 .oooooou 
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TABLE XX!.- CSM LUNAR PARKING ORBIT COAST TO LM ASCENT - Concluded 

•••••• CSM I MOON REF, /PHASE 23-
MEAN-OF-EPOCH 1971 

,13435849025164 5+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

(b) CSM coast to LM ascent 

FEB. 1971, 10 HRS ., 41 M!Ns •• 30,565 secs. G.M.T. USNM USFT I SEC 

DAvs, 14 HRS., 2 1 MINS . , 30.565 secs. G.E.T. RAGR ,29628096Z573ZB6+0 03 

RXYZ 
ROXYZ 

,643 34501> 547346616- 001 
-, 87934948591343854+000 

- • 24068563573468331 +00 0 - .147 50 987 5332259 03+ 000 
.500705178 298 76608- 001 -.26521 0 44285374109+00 0 

SELENOCENTRIC 
XL 2·2156376+02 YL 
RL 9,9712234+02 OECL 

SELENOGRAPHIC 
XS 9,4911111+02 

ALTS 5,8628829+01 
LTS - 1, 8077978-0l 
LIN 1,6783734+02 

TR ALT 5,9387482+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LM 

RPALT 

x - 1.2553867+04 y 
R 2.1125508+05 DEC 

GEOGRAPHIC 
XG -l, 7 326 96 7+05 VG 
ALT 2 , 0781360+05 LAT 

EARTH- ~OON PLANE 
XMP 9.8142133+02 YMP 
RMP 9,9712231+02 DEMP 
XME - 2,1125501+05 YME 

PLANETARY COORDINATES 
XM - 1,2775430+04 YM 
RH 2.1223643+05 DEM 

XSUN 5.8252920+07 YSUN 

-8,2890533+02 ZL 
-3, 06 29218+01 RAL 

2.6440147+02 
-8.8499380+00 

4,9327075+01 
-3. 0688263•01 

5,9148987+01 

ZS 
L CN S 

LTE 
LAP 

APAL T 

l. 8705651+05 l 
2.7446060+01 RA 

7 , 1591592+04 ZG 
2,1448619+01 LON 

l,58830Z2+02 ZMP 
-4, 39 36903+00 RAMP 

1.5883910+02 ZME 

1.8788541+05 ZM 
2,7463 004+01 RAM 

-4.9842621+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9747930+02 ECCS 5,9695020-04 INCS 

VHS -2,2133398+03 RNMPS -8,39 76017+00 APMPS 
TAS - 5,3199070+01 EAS - 5,3168014+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,9215327- 01 WY 
QX - 7,5056937-0l QY 

•••••• CSM 

4, 7495778- 01 
4 ,9263696-0 1 

wz 
oz 

-5,0801421+02 OXL 
- 7. 5034879+01 Vl 

-l,5340440+02 
l . 5 566666+01 

-5. 2405150+00 
- 1 . 01 2386 7+0 2 

6.03398 5 1+01 

OXS 
VR S 
LNE 
OR 

-5 ,1113991+03 DYL 
5,3467405+03 PTHL 

105360234+03 DYS 
5,36 Z5054+03 PTR 
5,9724972+00 OSMP 

-2, 5 546240+00 VT 

- 1, 54 15900+03 OZL 
-2, 7375906-02 All 

-5.0795360 +0 3 oz s 
-Z. 7294 926-0Z AZR 

6.0990601- 0l RSMP 
5,3625047+03 SE ASV 

9, 7370290+04 
9,3839510+01 

OX - 8 .3 091306+03 DY - 1 .5 146027+03 DZ 
V 8,5253779+03 PTH -5, 35Z4906+00 AZ 

9. 13 702 86+04 
l .5 7 55 055+02 

OXG 2,9363025 +0 4 OV G 6 ,8579 59 0 +04 DZ G 
VE 7,4601327+04 PTE -6,1070325-01 AZE 

-7. 63 80769+01 OXMP 
9. 1 9330 06 +00 VMP 

-7.63R6723+0 l OXME 

9, 7 878304+04 OXM 
9 ,3009008+01 LOH 

-2. 161 293 7+07 RAS 

1.49 1791 7+02 RANS 
3, 5004532+01 I NMPS 

-5.3 140630+01 SLRS 

9.2279354+ 0 2 DYMP 
5,3467405+03 PTMP 
7.8850668+02 OYME 

-3,2777315+03 OYM 
1.5760093+02 VM 

-4, 05 5 1103+01 LOS 

- 1,5797326+02 APFS 
l . 6573550+0Z APOS 
9 .9 747090+02 PERS 

-0,5077369- 01 PX - 6.3223626 - 01 PY 
4 .• 040253-01 SXO 0.0000000 SYO 

-5 .1154450+03 OZMP 
-2, 737613 1-02 AZMP 
- 8.3959526+03 OZME 

2,6987321+01 DZM 
3.2832549+03 ARGM 
2·3159935+01 DES 

-3.07322 10+0 1 RPS 
9,9807473+02 TFP S 
1.9791266+00 MTAS 

- 7,2919401 - 01 PZ 
0.0000000 szo 

2.9 109 16 ,+02 
-0.63887J b+:l l 

7.7003401+02 
-8.l64bl.i::tH01 

4.350U590+0l 
5.520070.l+Ol 

1.0264959+02 
0 ,642b8 72+Jl 

1.0264309+02 
-8.9593975+01 

1.2523<10+03 
- 7 ,6415732+Jl 

1 . 252~21 Bi-03 

- 1. 884420b +02 
9.939b8'ttH~l 

- 1 . 5743673+0 1 

9, 960636 7+0 2 
1. 346500 3+ O< 
3.6000000+(12 

-2,6 102090-0 1 
o. oooooov 

I MOON REF, / PHASE 2 3-
M EA N- OF-E POCH 19 71 6 FEB. 1971 , 10 HRS., 49 MINS .. 60.000 secs. G.M.T . USNH USFT I ·SEC 

,134500000000000+003 HRS, FROM LAUNCH DAYS, 14 HRS., Z9 MINS., 59,999 SECS, G,E,T, RAGR .298417420175529+003 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

-,62346701955041454-001 
-.80079100253220191+000 

-.2530421072606231 0+000 
,93565590921683931-001 

-. 12599831909166905+ 000 
·24803109406 8263 75 +000 

SELENOCENTRIC 
XL -2 ,1471790+02 YL 
Rl 9.9691611+02 OECL 

SELENOGRAPHIC 
XS 9.7075100+02 

AL TS 5.8422593+01 
LTS - 1.0060143- 01 
LIN 1.6783719+02 

TRALT 5,9181252+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x -1.3264091+04 y 
R 2.1128954+05 DEC 

GEOGRAPHIC 
XG -1,7079400+05 VG 
ALT 2.0784806+05 LAT 

EARTH- MOON PLANE 
XHP 9.5831345+02 YMP 
RMP 9,9691611+02 OEMP 
XME -2,1128937+05 YME 

PLANETARY COORDINATES 
XM - 1,3050173+04 YM 
RM 2.1224760+05 DEM 

XS UN 5,8258638+07 YSUN 

-0,7146020+02 Zl 
-2, 500 26 12+01 RAL 

- 1. 7363849+02 
-4, 3577065+00 

4.92554QZ+OI 
- 3.0765607+01 

5 .9041656+01 

ZS 
LONS 

l TE 
LAP 

APA LT 

l . 0701605+05 
2.7450992+01 RA 

1, 7332041+04 ZG 
2.7461551+01 LON 

-2,7277707+02 ZMP 
1,879 7208+00 RAMP 

-2, 727778 1+02 ZME 

100788751+05 ZM 
2,7456596+01 RAM 

-4,9837097+07 zSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9 , 9749780+02 ECCS 7,2315743-04 INCS 

VHS - 2.2129665+03 RNMPS -0 . 4718025+00 APMPS 
TAS - 3,6273073+01 EAS - 3.6246186+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - l.9215636-0l WY 
QX - 6,444955 2- 01 QY 

4, 7495763-01 
5.980 4199-0 1 

•••••• CSM I MOON REF, /PHAS E 23-
MEAN- OF - EPOCH 1971 

wz 
Ql 

• 134 750000000000+003 HRS, FROM LAU NC H 

RESTART COORDINATES I ER ANO ER/HR I 

-4,3392984+02 OXL 
- 1.0304 133+02 VL 

- 7 .5 740701 +01 
- 1 .0060071+01 
-5,2340533+00 
- l . 1687787+02 

6,0404337+01 

oxs 
VRS 
LNE 

OR 

-5,1 197028+03 DYL 
5.3478950+03 PTHL 

-0,42 05212+02 DYS 
5,3636570+03 PTR 
5.9691452+00 OSMP 

-2, 2066317+00 VT 

9,7420493+04 
9,40571 40•01 

OX -0, 397 2900+0 3 DY 
V 8,5096027+03 PTH 

9.7428490+04 
1, 5563973+02 

OXG 2.9769536+04 OYG 
VE 7 ,4 7 54167+04 PTE 

3.2 70027 5+ 01 OXMP 
-l.5088669+01 VMP 

3,2700210+01 OXME 

9, 7 062423+ 04 OXM 
9.39 7323 3+0 1 LOM 

-2 .1610 542+ 07 RAS 

1 ,49 17910+02 RANS 
4,3923 138+01 INMPS 

-3 ,62 21688+01 SLRS 

-R,50 77300- 01 PX 
4. 7 540 9 04-0 1 sxo 

- 1 .463133 5+ 03 OYMP 
5.3478959+03 PTMP 

-1.5 973220+03 OYME 

-3.2775073+03 OVM 
1.5555501+02 VM 

-4,0545107+01 LOS 

- 1. 5 797293 +02 APFS 
1.6 573539+02 APOS 
9,9749730+02 PERS 

- 7 ,4006852 - 01 PY 
0 , 0000000 SYO 

5 .~38692 1 + 0 2 OZL 
-2.4497999-02 Al l 

- 5.1910169+03 ozs 
- 2,4426308-02 AZR 

6,09352 34- 0l RSMP 
5.3636573+03 SEASV 

5.6700618+02 oz 
1,00 935 13+01 AZ 

6 .0559336 +04 OZG 
l,2327149 +00 AZE 

-4,9753 193+03 DZMP 
-2.4498081-0 2 AZMP 
-0,2556935 +03 OZME 

2·3136967+01 OZM 
3,2031176+03 ARGM 
2. 1037392+01 DES 

-2, 1892067+01 RP S 
9, 982 1922+02 TFPS 
l,979 1019+00 MTAS 

1 . 4463817+03 
-1, 2530 2:;4+01 

1.05 11001 +03 
- 7 .86674 79+0 l 
4. 351 2432+ 01 
3.06CU 969+0 1 

i .2s59,;oa+lJ3 
B.602.tl.d+Ol 

l .2 55 9120+ 03 
-0.955 57i 7+Jl 

l.305 92G5+V3 
- 7 .5857 .i::.:b+.) l 

1 .3059£04-tOJ 

- 1 .90450'12+02 
9.9471101+01 

- 1.5741 861/+0 l 

9.c;i677o!l4+0l 
1 .34699 1 4•0~ 
3.600V000+02 

-6.4482827- 01 PZ - l.910J b 76-0l 
0.0000000 szo 0.0000000 

FEB . 1971, 11 HRS ., 4 MINS., 60,000 SECS. G.M,T. USNM USFT I Ste 

DAYS, 14 HRS ., 44 MINS,, 59.999 SECS, G.E,T • PAGR .302177686 9 166 10 +003 

RXYZ 
RDXYZ 

-. 241 41564706367401+000 
-.4755707893660520 5+ 000 

-. 1562782657476 067 5+000 
.63939012703 428219+000 

-.32412619833346909- 001 
.460044994007Z0661 +00 0 

S El E NOC ENT RIC 
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Xl 
RL 

-8,3 14 1945+02 YL 
9,966 8999+02 OECL 

-5. 3821196+02 ZL - 1.1162691+0 2 OXL - 2 , 764 3527+03 DYL 
5 , 3484432+03 PTHL 

3.7166326•03 OZl 
- 5.3926243-03 AZL 

2.6741058+03 
-5.9792466•01 - 6 . 4304825+00 RAL - l . 4708336+02 Vl 

SEL FNCGRAPHI C 
XS 5. 72 1490 2+02 

AL TS 5.8 196483 +01 
LT S - 1. 8028545-0 1 
LI N l .678 3694+02 

TRA LT ~. 8 >5 5 1 39 +0 1 

GEOCE NTR re 

YS 
LATS 

lNS 
LAN 

RPAl T 

- l .43670 31 +04 y 
2. 1179452+05 DEC 

,:;EC'GR APH l C 
XG - l . 66226 1 5+ 05 YG 
AL T 2. 0H3530 4 • 05 LAT 

': l'iRTH-t'OON PLANE 
XMP 4 0 7 48 3477+02 VMP 
RMP 9.ll669001+02 OEMP 
XME -2 . 117927 1+05 YME 

PLAN ETARY COOR DI NATES 
XM - l, 35356 12+ 0 4 YM 
RH 2 .1 2267 54+0 5 OEM 

XSUN 5. 82 6 8740+07 YSUN 

-8.1148 790 +0 2 
4 .992 65 92+00 
4.91 29000+01 

- 3 . 090 2676+01 
5. 89 47319• 01 

ZS 
LONS 

lTE 
lAP 

APA LT 

l.8735222+ 0 5 l 
2. 74 77 585+ 01 RA 

6 , 76135 34+04 ZG 
2 . 74 601 39+01 LON 

-8 . 5 397 039+02 ZMP 
l .1377247+0 1 RAMP 

-S.5397 039+02 ZM E 

1.87 89 044 +05 ZM 
2 . 7445148+01 RAM 

-4.9827336+07 ZSUN 

SEL ENOCF NTR!C OSCULA TING ELEMENTS 
SMAS o,9724955+02 ECCS 5.6891881-04 

VH S - 2 .2 132 767+03 RNMPS - 8, 6031663+00 
TAS - 9 , 5?8 , 44 0 •00 EAS -9 .5227891+00 

l NCS 
AP MPS 

MAS 

8 . 67 4004 6+0 1 
- 5.4813803+01 
-5 .2248282+00 
- 1 . 60 30196+02 

60 0082008 +01 

9, 7722324•04 
9.43851 23•0 1 

oxs 
VR S 
l NE 

OR 

DX 
v 

- 4 ,3544200 +0 3 DY S 
5.3642017 +03 PTR 
5,963 2021+00 DS HP 

- 5 , 0 33 8690- 01 VT 

-6. 0414501+03 DY 
7,5223063+03 PTH 

9 , 71 22322+04 
1 . 52 20744 +02 

DXG 3, 244 25 50+ 04 DYG 
VE 7 , 76 69 338+04 PTE 

l, 96t l 5 12+0 2 DXM P 
- 6 , 0924544+01 VMP 

1 ,9 6 615 14+0 2 OXME 

9 , 7 833950+04 OXM 
9.4 1 204 65+01 LOH 

- 2,1606309+07 RAS 

1,4917694+02 RANS 
60271482 9+01 INHPS 

-9, 51 73962+00 SlRS 

- 4,69857 63+03 OYMP 
5,348443 2+03 PTMP 

- 4,83259 09+ 03 CYME 

-3.2 710975 +0 3 DYH 
l .5 1 94278+02 VM 

- 4.05347 37+01 LOS 

- 1.5797250+02 APFS 
1.6 573510+02 APOS 
9.9724918+0 2 PERS 

- 2.9598234+03 DZS l.026lll8+03 
- 5.3767451-03 AZR -7.8927761+01 

6.0837230-01 RSHP 4,3392009•01 
5.3642017+03 SEASV -1.3904932+01 

3. 7329673+03 
4 .0209736 +01 

DZ 
AZ 

2.4801068+03 
8. 7307709•01 

7 , 05.25573+04 DZG 2.4799319+03 
3,5847891+00 AZE -8.9800696+01 

- 2.4301750+03 DZHP 
- 5 ,3921232 - 03 AZMP 
- 5 . 7103139+03 OZME 

1,6334727+01 OZM 
3.2828753+03 ARGM 
l. 7287571+01 DES 

-J.0981808+00 RPS 
9.9781689+02 TFPS 
1.9784428+00 MTAS 

7 . 896046 3•02 
-8.1337671+01 

7.8960465+02 

- 1.9399905•02 
9.960l29l+Ol 

-1.5736678•01 

9,9668220•02 
1. 3480230+02 
3.6000000•02 

ScLENOCFNTR! C UNIT VECTO RS 
HX - 1,92160 05- 01 WY 
QX -3 . 7 171 47 3- 01 QY 

4 . 74 95 840-01 
7.7'+6506 q-01 

WZ - 8.5877164- 01 PX - 9,08 241 35-01 PY -4,1752942-01 PZ 
QZ 5. 11 60967- 01 SXO 0 . 0000000 SYD 0.0000000 SZO 

-2.7691497-02 
o. 0000000 

*'°**** CSM I MQ(l~ RE F. /PHA SE 23-
MEAN-OF- EPOCH 1971 6 FEB. 1971, 11 t!RS .. 19 ~!NS •• 60 , 000 se cs . G.M.T • USNH USFT I StC 

• l ,?00 0000000000+ 003 HRS. FROM LAUNC H DAYS, 14 HRS . , 59 MI NS .. 59.999 secs . G.E.T . RAGR ,305937953661691+003 

RES TART COORDINATES l ER ANO ER /HR l 

RX Yi 
ROXVZ 

-. 2758959 8 33888 4054•000 
.2 143 7983362 71 2140+000 

.34071332 896 2474 96- 001 
,80245 17922725 5770+000 

, 80573085890129 361- 001 
. 39577 70 5868700126+000 

SfL ENOCENTRlC 
XL - 9.50 161 4 3+ 0 2 YL 
~ L 9.96788 0 6)')2 DEC L 

SELENf'J GRAP H I C 
XS - l .7A95l3 0 +0 2 

Al TS 5. 829452 7t- Ol 
LVi - l .7<; 97 .039- 0 1 
L ft..j t .1:178 :-\ QQ3 +0 2 

TRA LT 5.90 532 00+0 1 

G<DC EN TR I C 

VS 
LATS 

LNS 
LAN 

RPA L T 

x - l. 4~ 7 1 1 53 +0 4 y 
R 2.12583 9 7+05 OEC 

GE OG RAPH IC 
XG - 1. & 10093 7+ 05 VG 
AL T 2.09 1 424 9+05 LAT 

EART H- fl.C ON Pl A ~.i E 
XMP -2. Q4 4 ~ 5 54+ n 2 YMP 
~ ~p 9.~b 7 A 80 9 + 0 2 OEMP 
XM r - 2.1 75tl !A4+0 5 YME 

Pl.A Nl'.T .6 RY COORfJ f Nt. f!': S 
x.·~ - l . 4 Q 2 '19fl~t· t}4 YM 
PM 2.122t 73flt-05 OE M 

XSl JN 5.i: z7 f<B i., Ct 0 "7 YSUN 

1 . 17 3394 1+02 Zl 
l ·61 63690+ 01 RAL 

-9. bO 54.852+02 
1. 14 13613+01 
4.9002511+0 1 

- 3. 1noa26+a 1 
5 , 89 681 17•01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l ,R8 00 969+05 
2. 74763 29+01 RA 

9. 0223 096 +04 ZG 
2 .7478874+01 LON 

-9.20 843 32 +0 2 ZM P 
1.4 095408+01 RA MP 

-9.2084367+0 2 ZME 

1 .87 092 35+05 ZM 
z. 74 33550+0 1 RA M 

-4 .9 8 1757 1+07 LSU~ 

S H ~N llC E NTl<I C USCULA TING ELF. Mn.: r s 
s~1 r,s q . c; ·n1 3q f. • 02 recs t:~ 12t238 6-04 I NCS 

VHS -2.2132'; 0 1+)3 RNMPS -8 .72027 C6+0t) APMPS 
fAS 3.0£.1~524 •)l E: AS 3 · 06 0 025 1 +~)1 l'A 4 S 

Stlr:f\OCEN TR I C UNl i VECTORS 

2, 77 48835+0 2 DXl 
1 . 72 95 999+0 2 Vl 

1 .972 54 64•02 
- 1 .0055128+ 02 
-5. 2 147774•00 
- 1 .284173 5+0 2 

6. Ql 9Q04 8+01 

DXS 
VR S 
LNE 

OR 

10246 126 7 +0 3 DYL 
5.3480899+03 PTHL 

- 5 ,244 8868+03 DY S 
5,3638492+0 3 PTR 
5,9572333+ 00 DSMP 
1,66 78254+ 00 VT 

9, 8082440+04 
9.4 552838+01 

OX -2 . 0 305436+03 DY 
V 5.51 28470 +03 PTH 

9, 8082442+04 
1.48 61489+02 

OXG 3, 8544443+04 OYG 
VE 8. 2 082049+04 PTE 

2, 4 2 75508+02 DXMP 
- 1 , 0773257+02 VMP 

2 . 4275673+02 OXHE 

q. 7 804 952+04 OXM 
9 ,4 26 764 0 +01 LOM 

-2 .l t 0207 5+07 RAS 

1 , 4 9 10229 +0 2 RANS 
6,8 11 9275+0 1 !NHP S 
3 .05 8238 3+01 SlRS 

-5. 10600 21 +03 OYHP 
5 . 34 80 899+03 PTMP 

-5 . 23984 28 +03 OYME 

- 3.2 76 67 03+03 OYH 
l ,4A329t9+02 VM 

- 4. 0 524285+01 LOS 

- 1 .5 7 9 7 ~5 8+02 APF S 
1 . 6 "7 3555 +0 2 APOS 
9 . 97 3 13 55+02 PERS 

4.6644155+03 DZl 
1. 7867881-02 All 

1.0547890+03 ozs 
1 07815447- 02 AZR 
6 . 0739122- 01 RSMP 
5 . 3638489+03 SEASV 

4 .6739499+03 oz 
7 . 2131767+01 AZ 

7.2438700+04 DZG 
3 . 6650074+00 AZE 

1.5782549+03 OZMP 
l 07867523-02 AZMP 

- l,7016491+03 OZME 

9 . 5344617+00 OZM 
3.2826336+03 ARGM 
l.3537763+01 DES 

2.2964832+00 RPS 
9 , 9792493+02 TFPS 
1,9786346+00 MTAS 

i..1x - 1 .~21sao ~- 11 wv 
u x - 2 . 111.7 11cn-) t QY 

4. 7 490 5 49-01 
r . 1049195-0 1 

WZ -8.5860 155-01 PX -9.39154 39- 01 PY - 3.4288129- 01 PZ 
QZ 5 .11 89696-01 SXO 0 . 0 000000 SYD o.0000000 SZO 

*<'**** CSM I MOL1N r-E F . /PH ASE 23-

2 . 300535 .1 +03 
-6,339900 3+01 

J,8660l87+o2 
-a. S78b8b l +- ::Jl· 

4,3271611+01 
-5 . 774607<•01 

2.1029902•03 
l. 022279~•02 

2 . 1030761+0] 
-9.0250719+01 

- l.9980084+02 
-9.221<007•01 
-l . 998006~•02 

- 1. 9754504•02 
9 . 9733459•01 

- 1 . 5 73~488•01 

9.967Qj~Q + 02 

l. 3 1t8;,l.c;i +02 
3.6000000+0 2 

2,0528430-02 
o . oooouoo 

M(Afl. -OF -E: POC H l q7 l FEB. 19 71 , 1 1 HRS., 34 MI NS., 60 . 000 SECS . G. M. T, USNH USFT I Sec 

• 1 3~::'500000''" · )00 +00 3 t-IP S . FROM LA UNC H DA YS, 1 5 HR S. ' 14 MI NS., 59.999 secs. G.E. T. PAGR , 309698220~0477 2 +003 

;11"ST4K T cc inr. oJ NAT ES ( [ R AND EP /HK ) 

f( XY l 
RLX Y l 

SELENOCEN TP IC 

- . 145 16822609732< 17•000 
, 77 57821 5002 411 66 5+00 0 

. 20405 377154501138+000 
• 48 514 766143 041689+000 

x L -4 . q994c; ·n +o 2 YL 
rn 9.9 71 :) 402+02 DECL 

7 .0274763+0 2 ZL 
3 , 01 23511+01 RAL 

5 . 0041233+02 DXl 
1.2542 886 +0 2 Vl 

SE l. ENCGRAPH I C 
XS - b . 22 3 2 37 0 +1)2 

1\ L T '. 5.AC 1050 fl +·1 l 
L TS - 1 . 7..:>ti5'• 8 &- 0 l 
LI N J .6ffl3 847+0 2 

HUi l T 5 .t.i36 "1l b '•+O t 

GFOCENTR IC 
x - 1 .5006246•04 

YS 
LATS 

LN S 
LA N 

RPAL T 

-s . 3 1 0 9 286+02 
1 . 0960399+ 0 1 
4.8 8760 2 1+01 

-3. 1124820• 01 
5, 9176338• 0 1 

I . 8859601+05 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.8957989+02 
- 1.4714384+02 
-5. 2041ooq+oo 
- 8 , 770249 3+0 l 

b.0348 831+01 

9.82 75842+04 

OXS 
VRS 
lNE 

OP 

ox 

. 14530255413413861•000 
, 94552744040144376- 001 

4. 5093927+03 DYL 
5 . 3468873+03 PTHL 

-2,9 778731+03 DYS 
5, 3626518+03 PTR 
5. 95 12383+00 DSHP 
2. 329 8090 +00 VT 

1. 233 1670+03 DY 

2.8200202+03 OZL 5. 4960719+02 
2.4965796-02 All -8.3189428+01 

4.4334413+03 ozs 
2.4892206-02 AZR 
b.0641090-01 RSMP 
5,3626512+03 SEASV 

2 .8227563+03 DZ 

-4.8466905•02 
- 9.5286852+01 

4,3151233•01 
-7.0773609•01 

3.4851825•02 

) 

) 



• 

... 

2.1319423•05 DEC 

GEOGRAPHIC 
XG -1,5469457•05 VG 
ALT 2.0915215•05 LAT 

EARTH-HOON PLANE 
XMP -8.8655494•02 YHP 
RMP 9,9710401•02 DEHP 
XME - 2.1319374•05 YME 

PLANETARY COORO I NAT ES 
XM - 1.4506297• 04 YM 
RM 2.1230719•05 OEM 

XSUN 5,8288938>01 YSUN 

2.7449625•01 RA 

1,Q891845 • 05 ZG 
2,1452161•01 LO~ 

-4,3319624+02 ZMP 
8,2116345+00 RAMP 

-4,3319649+02 ZME 

1,8189326+05 ZM 
2 ,742 1798+ 01 RAM 

-4,9807805+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9749747+02 ECCS 5,8773061-04 INCS 

VHS -2.2132625+03 RNMPS -8 , 8229374+00 APMPS 
TA S 4.7877828+01 EAS 4,7849479+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1.9224543-01 WY 
QX 1.9396377-01 QY 

4. 74 19659-0 1 
8.7628590-01 

•••••• CSH I MOON REF, !PHASE 23-
MEAN-OF -E POCH 1971 

wz 
QZ 

.135500000000000+003 HR S, FROM LAUN CH 

RESTART COORDINATES C ER AND ERIHR l 

539 
9,4549337+01 V 3,1000192+03 PTH 

9.82 75841+0 4 DXG 4,6875087 +0 4 DYG 
1·4485112+0 2 VE 8.5323845+04 PTE 

l,4344966+02 OXMP 
-1.5395853+0 2 VMP 

1. 434515·2+0 2 DXHE 

9.7775430+0 4 DXM 
9,44 14762+01 LOM 

-2. 1597841+07 RAS 

1,4918683+02 RANS 
9,64 111 84+ 01 INMPS 
4.7824513+01 SLRS 

-2.4407382+03 OVMP 
5.3468872+03 PTMP 

-2.57440 5 1+0 3 OVME 

-3. 27 622 56+ 0 3 OYM 
l •4H 1654+02 VM 

- 4,0513834+01 LOS 

-1.5795695+02 APFS 
l .65731 02+0 2 APOS 
9,9749707+02 PERS 

-8.5884219-0 1 PX -9.6 198738-01 PY 
4.4 102272-01 SXO 0 . 0000000 SYD 

5.6029497+01 AZ - 1. 2297309+02 

7.1293499+04 OZG 3,4851500+02 
1 .726633 8+00 AlE -9, 0633390+)1 

4.6354786 +0 3 DZMP 
2.4965121-02 AZMP 
1·3558091+03 DZME 

2.7361578+00 OZM 
3,282 3922+03 ARGM 
9,7879419+00 DES 

3. 0 574503+ 01 RPS 
9 .9808371+02 TFP S 
1.9791807+00 MTAS 

8.1799664-02 PZ 
0,0000000 Sl O 

- 1.0697376+03 
-l.Ol6b7b2+02 
- l . 069 7 37 8+03 

-2.010889~•02 
9. 9864006+01 

- 1 .57322%•0 1 

9,96911<2•02 
1.3496707•02 
3,600 0000+02 

2. 605!>52 9-0 I 
0. ooouooo 

FEB . 1971 , 11 HRS ., 49 MINS,, 60.000 secs. G.M.T. US NM USF T I SEC 

DAYS, 15 HRS •• 29 MINS .. 59, 999 secs . G.E.T. RAGR .3134584871 4 70!> 3+003 

RXVZ 
RDXYZ 

.72449317693698879-001 

. 01 267918097 4 19393+000 
.251961039025 18739+000 

-. 12216501909257133+000 
.12305731553093349+000 

-. 2629991 098086 75 30•000 

SELENOCENTRIC 
XL 2,4951063+02 YL 
RL 9,9741196+02 OECL 

SELENOGRAPH!C 
XS - 9 , 7086385+02 

ALTS 5.8918446+01 
LTS - 1 .7933922- 0l 
LIN 1.6783343+02 

TRALT 5.9677101+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x - 1. 4742 031+0 4 y 
R 2.1327257+05 DEC 

GEDGRAPH IC 
XG - l .4715642+05 VG 
ALT 2.0983108+05 LAT 

EARTH-MOON PLANE 
XMP -9.4536230+02 YMP 
RMP 9.9741195+02 DEMP 
XME -2. 1327 234+ 05 YME 

PLANETARY COORDINATES 
XM - 1.4991542+04 YM 
RM 2.1232698+05 DEM 

XSUN 5 , 8299035+07 YSUN 

8,6773707+02 ZL 
2.5144389+01 RA L 

2.1813635+02 
3. 92 88970+00 
4.8749531•0 1 

-3. 12 38 747+01 
5. 9479645+01 

ZS 
LON S 

LTE 
LAP 

APAL T 

1.88 76 090+05 z 
2.7406411+01 RA 

1.1913434+05 ZG 
2,740A944+01 LON 

3.1523200+02 ZMP 
-2 . 4034607+00 PAMP 

3.1523153+02 ZME 

1.8189316+05 ZM 
2. 7409894+01 RAM 

-4,9798039+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9754186+0 2 ECCS 3.2814916-04 INCS 

VHS -2. 2136268+03 RNMPS -8.9462638+00 APMPS 
TAS 6.6649062+01 EAS 6.6623033+01 MAS 

SELENOCENTRJC UNIT VECTORS 
WX - 1 . 9236458-01 WY 
QX 6, 0589579- 01 QY 

4. 74 76525-01 
7 .4 590117- 01 

•••••• CSM I MOON REF, !PHASE 23-
HEAN-OF-EPOCH 1971 

wz 
QZ 

.135750000000000+003 HR S. FROM LAUNCH 

RESTART COORDINATES C ER AND ERIHR l 

4.2380122+02 OXL 
7 , 3957846+01 Vl 

6. 83 41132+01 
l • 6 733692+02 

-5 .1945985+00 
- 1 . 4622793+01 

6.0134300+01 

DXS 
VR S 
LNE 

OR 

5,0 7 26265+ 03 DYL 
5.3453558+03 PTHL 

1,0787462+03 DYS 
5. 36112 55+03 PTR 
5.9452177+00 OSMP 
l.6100622+00 VT 

-7, 10 109 21+02 Dll 
1.7258054-02 AZL 

5.142297 1+03 DZS 
l. 7207166-02 AZR 
6 . 0543074-01 RSMP 
5.36 11 252+03 SEASV 

9,8169183+04 
9,4465676+01 

OX 1 . 7968629+03 DY -7.1416934+02 OZ 
V 2.5 967893+ 0 3 PTH -3.6762054+01 AZ 

9 .8 169179+04 
1 .4 100719+02 

OXG 5.45400~5+04 DY G 6,6014736+04 OZG 
VE 8,5647932+04 PTE - 1.0397757+00 AZE 

-4. 1827469+01 OXMP 
1.6155898+02 VMP 

-4. 1 826719+01 OXME 

9. 774 5382+04 OXM 
9.4561829+01 LOM 

-2.1593606+07 RA S 

1 .4918578+02 RANS 
-2. 3685754+02 INMPS 

6.6605773+01 SLRS 

l.6903083+03 DYMP 
5.3453560+03 PTMP 
l.5568153+03 OVME 

- 3.2757636+03 OYM 
t.4110334+02 VM 

-4. 0503384+01 LOS 

- 1.5794328+02 APFS 
1.6572419+02 APOS 
9,9754169+0 2 PERS 

-8.58832 84- 01 PX - 7.7193659-01 PY 
2. 766255 1- 01 sxo 0.0000000 svo 

4,9018717+03 OZMP 
1 .7259275-02 AZMP 
1 ·622436 1+03 OZME 

-4. 06013 83+00 OZM 
3. 282 1 513+03 ARGH 
6. 0381 296+ 00 DES 

5.7315391+01 RPS 
9 ,9786918+02 TF PS 
1.9793128+00 MTAS 

4.6715025-01 PZ 
0 . 0000000 szo 

- 1. 528736<+03 
-1.084<557•02 

- 1. 065246,. 03 
- 1 .0 146944+02 

4.3030876+0 1 
-2. 852 7&6o+Ol 

- 1. 7333669+03 
- l .23411t 9l:>+O~ 

-1. 7333606•03 
-9.076 717 9+01 

-1.2989774•03 
-l.0407 bl8+J.(: 
-1.2989 774 +03 

- 2.0463072+02 
9.9995734+) 1 

-1.5729105•01 

9.97 2 145i+02 
1.3513379+02 
3.6000000+02 

4. 31H323-0I 
o.ooouoo o 

FEB, 1971 , 12 HRS., 4 MINS., 60 ,0 00 SECS , G.M . T. USNM USFT I SEL 

DAYS , 15 HRS., 44 MINS., 59.999 SECS. G. E,T, RAGR .3172187536909;5+003 

RXVZ 
RDXYZ 

.24675637646078193+000 

.44777716462055535+000 
. 1492 1517188187897+000 

-.6561372 54 7375954 8+000 
.27212694286561991-001 

-.46302496393503084+000 

SELENOCENTRIC 
XL 8,4981256+02 YL 
Rl 9,9751919 +0 2 DE CL 

S El E NOG R APH IC 
XS - 5.3560514+02 

ALT S 5.9025676+01 
LTS -1.7902372-0l 
LIN 1,6783236+02 

TR ALT 5,9784332+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x - l .4626901 +04 y 
R 2.1278452+05 DEC 

GEOGRAPHIC 
XG - 1.38 70097+05 VG 
ALT 2.0934303+05 LAT 

EARTH-~OON PLANE 
XMP - 4.3589420+02 YMP 
RMP 9,9751919+02 DEMP 
XME -2, 1278263+05 YME 

PLANETARY COORDINATES 

5. 138871 3+ 0 2 Zl 
5.3909917+00 RAL 

0.3628257+02 
-5. 39712 57+00 

4.8623 043+ 01 
-3.1374746+01 

5.9b50345+0l 

ZS 
LONS 

LT E 
LAP 

APAL T 

l ,A840595+05 Z 
2 . 7365169+01 RA 

1. 20 34634• 05 ZG 
2. 7367704+0 1 LON 

8,7416941+02 ZMP 
-1.1692713+01 RAM P 

8. 74 16919+0 2 ZME 

9.3 718 7 10+01 OXL 
3 . 11 6 1622+01 Vl 

-9.382502 7 +01 
1.22 6379 2+ 0 2 

-5 .1844709+ 00 
l. 7808622+02 
5 .9804596+01 

oxs 
VRS 
LNE 

OR 

2.6027965+03 DYL 
5,3445683 +03 PTHL 

4.4841648+03 DYS 
5, 3603395+03 PTR 
5.939 1708+00 OSMP 

-2. 7927700-01 VT 

-3.8 139322+03 OZL 
-2.9944803- 0 3 AZ L 

2. 7584938+03 ozs 
-2.985 1455-03 AZR 

6,0445061 - 01 RSMP 
5.3603395+0 3 SE ASV 

9, 7808529+04 OX - 6, 7 248769+02 DY -3.82 47866+03 OZ 
9,4439256+01 V 4,8465347+03 PTH -7.4629559+01 AZ 

9.780852 9 +04 OXG 5.89 71 598+ 04 OYG 5.8 19 1 275+04 DZG 
1.3722050+02 VE 8.2 8992 26+04 PTE -3.2 316098+00 AZE 

-2.02 16000+02 OXMP 
1 .16502 59+ 0 2 VMP 

-2. 0 2 16001 +0 2 OXME 

4.8029 116+0 3 OVMP 
5.3445682+03 PTMP 
4.6695926+ 03 OYME 

2.2209385+03 OZHP 
-2.9936664-03 AZHP 
-1. 0 582635+03 OZME 

-2.69 142 7 5+03 
- 1 . 20365'2+02 

-1.0000 109+03 
-l.008b88bt02 

4.2910545+01 
l.592960o+:Jl 

-2. 899597 6+03 
l. 3 l?U 322+J2 

-2.899,404+03 
-9. 058~6& 2+0 1 

-7.5092ldl'+U2 
-q.824984t:+Ol 
- 7.509 2 1£5+0£ 



XM 
RM 

XSUN 

-l. 5 416714+04 YM 
2.1234674+05 DEM 
5.6309129+07 YSUN 

1.8789206•05 ZM 
2.7397837+01 RAM 

-4 .978B269•07 ZSUN 

SE LENOCENTR!C OSC ULATING ELEMENTS 
SMAS 0.9746236+0 2 ECCS 7.7330425- 05 !NCS 

VHS -2.21400B2+03 RNMPS -9.0 783486+00 APMPS 
TAS -1 . 37 50288+02 EAS -1.3 747 740+02 MAS 

9.7714Bll+04 DXM 
9.4708837+01 LOM 

-2. 1589370+07 RAS 

1.4918510+02 RANS 
1.2768125+01 INMPS 

-1.3747440+0 2 SLRS 

5~0 

-3.2752842+03 OYM 
1.3749008+02 VM 

-4. 0492934•01 LOS 

-1. 5794152+02 APFS 
l.6572307+02 APOS 
9.9746230 +02 PERS 

- 1.0854356+01 OZM 
3.2819109+03 ARGM 
2.2B83148+00 DES 

-5.30 87713+01 RPS 
9. 975 3947+02 TFPS 
1.9790762+00 MTAS 

-2. oe1103z-0 2 
l.00126B4+02 

-1.5725911•01 

9.973B522+02 
1.3650576+02 
3.6000000•02 

SELENOCENTR !C UNIT VECTORS 
wx -l.923B297-0l ~y 
QX -Q,3474 JB 7-0l QY 

4 •. ,,. 7 6883- 01 
l. 7777246-01 

WZ -8.5882674-01 PX -2.9B74445-0l PY -8.6196953-01 Pl - 4.0958544- 01 
QZ 3,0766281-01 SXO o .0000000 SYO 0.0000000 SZO 0.0000000 

* u ,,.. • • C SM I MOON REF, /PHASE 23-
MEAN-O F-E POCH 1971 

• 1360 000000000 00+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

6 FEB. 1971, 12 HRS., 19 MINS •• 60 . 000 secs. G.M.T. USNM USFT I SE~ 

DAYS, 15 HRS •• 59 MINS •• 59.999 secs. G.E.T • RAGR .32 0979020634016+00 3 

R)(YZ 
ROXYZ 

.27356272390982343•000 
- .24470290925548153+000 

-.4271 1611314162037-001 - .848B7230562024363-00l 
-.79779970609001734+000 -. 3861861828665120 8+000 

SE LFNOCENTHIC 
XL 9.42 131 A4+ 02 Yl. - l.4709595+02 ZL -2.9234598+02 DXL - 1.4223858+03 OYL 

5.3448561+03 PTHL 
-4. 6373742+03 OZL - 2.2447663+03 

- l. l60644B+'oz RL 9.9735438+02 DECL - 1.7044924+01 RAL -8.8 740010+00 VL -1.8075740-02 AZL 

S EL fNOGR APH l C 
XS 2· 215 1271+02 

ALTS i).f\860854+ 0 1 
LTS - 1.1nos2:i -01 
LiN l .6·1s ·"~5 6+02 

TRAL T 5 . 9b l 9522+·:H 

G1.:oc1 /\!Ti' IC 

YS 
LAT S 

LNS 
LAN 

Fl PA LT 

-l.'·"l19~A5+ 04 Y 
2oJ2rH1 13+05 DEC 

GH""!GRAPH IC 
XG - l .2°8 728 5+05 VG 
ALT 2. 0 859163+05 LAT 

E,\RTH- PJC ON PLANE 
XMP 3. 354 26AB+02 VHP 
kM~ 9.9735 441+02 OEMP 
XME -2 .120 3105+05 YME 

PLANET~F!V COORDINATES 

x" 
PM 

XSUN 

-l.~96 1 816+04 YM 
2.123664 7+05 OEM 
•.B3192 22+ 07 YSUN 

9.5167B7B+ 02 
- l . 15bl43A+Ol 

4.8496553+ 01 
-3. 1 505700+0 1 
5.9 170 60 1+01 

l .8 77 42P5+05 
2. 73433 32+ 01 

ZS 
LONS 

LTE 
LAP 

APAL T 

z 
RA 

I. 36 40385 +05 ZG 
2.7345 875+01 LON 

9.0764 313+02 ZMP 
-1.4021047+0 1 RAMP 
9. 0764278+02 ZME 

! .B7 88995+05 ZM 
2.73r5629+0 l RAM 

- 4 .9778498+07 ZS UN 

<E L FNOCE NTk ll DSC. ULATI NG ELEMENTS 
SMAS 9.972•·'18+0 2 ECCS 3.3562350-04 INCS 

VHS -2.2 143 448+03 RNMPS -9.2022 176+00 APM PS 
TAS ·- 1.0908100+02 EAS - 1.0995 300+02 MAS 

SE LFNOCHJTR !C UNIT VECHJR S 
WX - l .923 7919- 0l WY 
QX - 7.9703452-0 1 QY 

4.7474 1 00-0 1 
4.3496937-01 

to***"'* CSM I MOON REF. /PHAS E 23-
MEA N-OF-E pOCH 1971 

wz 
QZ 

• l 3625000000C000+003 HRS. FROM LAUNCH 

Rf.STAF! T CO(;kOlN:'\TfS ( ER AN O ER/HR ) 

- l.99B8B37+02 
7 ·689 71 37+01 

-5 . 17 43 176+00 
l. 3157167+02 
5.9 839989+01 

9. 7391369+04 
9.4574000+0 1 

oxs 
VRS 
LNE 

OR 

DX 
v 

9. 7 391368+04 OXG 
l. 335949B+0 2 VE 

-2.4163736+ 02 OXMP 
6.9717797+01 VMP 

-2.41~3675+02 OXME 

o. 76B37!4+04 OXM 
9.4855 7B9+01 LOM 

-2.1585134+07 RAS 

l .49 I B68 7+02 RANS 
3.0726883+01 INMPS 

- !.0093492+02 SLRS 

5.1930252+03 DYS 
5.3606240+03 PTR 
5.933C984+00 OSMP 

- 1.6861985+00 VT 

-1.2836014+03 ozs 
-1.8022540-02 AZR 

6.0347005-01 RSMP 
5.3606237+0 3 SEASV 

-4. 6971732+03 DY -4.6550208+03 
7.0545741+03 PTH -4 .4190178+01 

oz 
AZ 

- 3.4806131+02 
-9.380:;699 +01 

4.2790233+01 
5.9589057+01 

-2.4564941•03 
9.2523829•Jl 

5.97188 B7+04 OYG 5.0969680+04 OZG -2 .456726>+03 
7.8551320+04 PTE - 3.5B90866+00 AZE -9. 0162660•0 1 

5.02B5301 +03 DYMP 
5.344856!+03 PTMP 
4o8953B49+03 DYME 

-3.2 747674+03 DYM 
l.3387677+02 VM 

-4 .04824B4+0 1 lOS 

-1.5 794076+02 APFS 
l.6572343+02 APOS 
9.9 724001+02 PERS 

- l.7946518+03 DZMP 
-1.8076541-02 AZMP 
- 5.0736207+03 OZME 

- l.7646521+01 OZM 
3.2816 708 +03 ARGM 
3.5853B49+02 DE S 

-3.5 122 700+01 RPS 
9.9757487+02 TFPS 
l.97B4150+00 MTAS 

2.4616479+02 
-B.72B;;625•0l 

2. 461648<+02 

-2. 1170777•0 2 
l. 002 s 192•n 

- 1.572 2719•0 1 

9 . 9690548+0 2 
l. 3660416+ 02 
3. 6000000•02 

-8.58 B4251 - 0l PX -5.7247373-01 PY -7.6512865-01 PZ - 2.9470655-01 
4. 1897203- 01 SXO 0.0000000 SYD 0 . 0000000 SZD 0.0000000 

FEB. 1971 . 12 HRS •• 34 MINS., 60.000 s ecs. G.M.T. USNM USFT I SEC 

DAYS. 16 HRS., l'o MINS .. 59 . 999 secs. G.e.T • RAGR • 324739287377097+003 

R X.Y l 
R().(Y ! 

• t:"bt\2~52268252796+000 
- • 7.:J 1 201912 243 35290+000 

-.20909 0 98577337645+000 -. 14622651392273109+000 
-.462 5201032964127 4+000 -. 7642932 30296144 56- 00 l 

SE LF.NOt (N l ili ( 
XL 4.7122834+02 YL -7.2009546 +02 ZL -5. 0 359439+02 OXL - 4 .5990233 +03 DYL -2 .6B84929+03 DZL 

5·3466663+03 PTHL - 1 . 7589925-02 AZL 
-4.~5B865 l•0 2 

ftl ..., ,<17(Jqf:zt,+')2 DECL - 3.033 539 B+Ol RA L -5 .67 q9383+0l VL -9.5679937+01 

') ll f. l'lCCR. flPH f C 

" /11. I':_; 

l.:<; 

LI~ 

IRAL T 

i: .4 '\ L?i3 0 6+') 2 
r..t·t 'l27Q !h') l 

-1. 7p ·3924 )""'il 
l.f:7fDJ.',>t-rL~ 

5.C.. 36 1 17,~HJl 

GEnr FN Tf< I C 

vs 
LA TS 
L ~S 
LAN 

RPAL T 

x -l.5'175£1J5+04 y 
2. ll4B l 'i3 +1)S DEC 

,f ('.i ;H l'IPHI (. 

YG -l.~Ic 1; 55q1--Q"i VG 
.llf 2.flf_tOtt'l03+15 LAT 

f~~T H-~OON PLANE 
XMP 9 0 0506696+02 YMP 
f<!MP q. q7oq624+·'J2 OEM P 
XME -2. l 14fl ll 2 +05 YME 

PL•NE TIOY COORDINATES 
XM 
flM 

i<.SIJN 

- l . 64'+f>P.44+04 YM 
2.12l86l8+!15 DEM 
5,.fi329312+ fl? YSUN 

4. r:,1,p3e'-C> .. 02 
- 1.o·f76l9iH0 1 

4. 83700 61)+01 
-3 . 16402 34•0 1 

5 .9233627+ 0 1 

l.A716674tO:; 

IS 
LONS 
LH 
LAP 

APAL T 

2 . 734b~d2+0 l RA 

l.4 360573+11ll ZG 
2.734Q0~2+0 1 LON 

3 • Q545445+02 ZMP 
- 7.876 4822+00 RAMP 

3.9545422+02 ZME 

l . B78B683+05 ZM 
2. 7373269+01 RAM 

-4.9768727+07 ZSUN 

S H f.t,CCf:tHk I C OSCUL t.T fNG EL EMENTS 
SMAS 9 , q7 3qQ36+1)2 ECCS 4 .31 97':154- 04 ! NCS 

VHS -?.213~11 1 •03 µNMPS -9.33GQ53 6+00 APMPS 
TAS -4. "i."1 1.52 3+01 EAS -4 .5291023+01 MAS 

l)fl1:'1UCE:\iT~ I •. 1/Nl T VE CT ORS 

- l . B643031+02 
3.0343 866+01 

-5. 1641385+00 
l • 3761604+02 
6 . 0095329+01 

oxs 
VRS 
LNE 

OR 

2. 7798234+03 OY S 
5. 3624304+03 PTR 
5.~270004+00 OSMP 

-1.6414459+00 VT 

-4. 5560482+03 OZS 
- 1.7538304-0 2 AZR 

6.024B978- 0l RSMP 
5,3624301+03 SEASV 

5.2025 655•02 
-8.433>>o5+01 

4. 2669944+ 01 
6.91B349b+ Ol 

g..7 148 500+04 
9.4878655+0 1 

OX - 7.6 73 2964+ 0 3 DY -2. 7129294•03 OZ -6. 711<955+02 
V B.3545913+03 PTH -1.46610 63+0 1 AZ B. 760321 5+0 1 

9. 7 l484c;9+04 
1 . 30 13937+02 

DXG 5.B765566+04 DYG 4.6894290+ 04 OZG -6 .7117197+02 
VE 7,5185B~4+04 PTE -l.6 11 6057+00 AZE -B.974 2257+0 1 

-1. 3664004+02 OXMP 
2.3602 148+01 VMP 

- 1 .366405 2+0 2 OXME 

q. 7652 094+04 DXM 
o.5 002687 +01 LOM 

-2. 1560B96+07 RAS 

l .4918728+02 RANS 
1.1554079+01 INMPS 

-4.5273433+01 SLRS 

2.231B3 66+03 OYMP 
5.3466664+03 PTMP 
2.0968655+03 OYME 

-3.2742732+03 OYM 
103 0 263 40+0 2 VM 

- 4. 0472036+01 LOS 

-1. 5793987+0 2 APFS 
!.6572315+02 APOS 
9.9739913+02 PERS 

-4.7332423+ 03 DZMP 
-1. 7591127-02 AZMP 
-S. Oll97B5+03 DZME 

-2.4436576+01 DZM 
3.2814312+03 ARGM 
3 .5476867+02 OES 

-5. 4290936+01 RPS 
909783021+02 TFPS 
1.9788887+00 MTAS 

1. 09643lb+03 
-7.8054621+01 

1.0964326+03 

- 2 .1524304+02 
1. 003689B+J2 

-1.5719525+01 

9.9690B51+02 
l. 3649886+02 
3. 6000000+02 

1lX -l 0 4i.. j>: -.-3 7-01 WY • .74 73 3 10-0l WZ -B.58846 1B- Ol PX -2,7901948-01 PY - 8,6553510- 01 Pl -4.1592917-01 
~~ -Q .~JH1~ 45-0 1 QY l.596 1655-01 QZ 2 . 989752 0- 01 SXO 0.0000000 SYO 0.0000000 SlO 0 .0000000 

~ 

.. 

~ 

.. 
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• 

.. 

.. .. 
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•••••• CSM I MOON REF. /PHA SE 23- 10 
MEAN-OF-EPOCH 1971 FEB. 1971, 12 HRS.' 49 MINS •• 60.000 se cs . G.M. T. USNM USF T I Stl 

.136500000000000+003 HRS. FROM LAUNCH DAYS, 16 HRS., 29 MINS., 59.999 secs. G.e.T. RAGR .328499554!201 7 8+00 3 

RESTART COORDINATES C ER ANO ER/H R I 

RXYl 
RDXYZ 

-.8! 768131126865413- 00l 
-. 86459652853442993+000 

-.25036940285 876 3 75 +000 
. 149929 959297036 72+000 

-.12007663040067854•000 
• 27655282216990368•000 

SELF.NOCENTRIC 
XL -2· 816040 1+02 YL 
RL 9.9689390+02 DEC L 

SE L ENOCRAPHIC 
XS 9.6047 633+02 

ALTS 5.8400372+01 
L TS -I. 700 7695-0l 
LI N l.6781337+02 

TRALT 5.9 159042+0 1 

GEOCENTRIC 

vs 
LA TS 

LNS 
LA N 

R?AL T 

- 1.72 13395+04 y 
2. 1147 586+05 DEC 

GEOGRAPH I C 
XG - 1.1239592+ 05 VG 
ALT 2.0803436+05 LAT 

EARH - MCON PLANE 
XMP 9.30314 2 8+02 YMP 
RMP 9.~6eq39Q+02 OEMP 
XME -2.1147555+05 YME 

PLAN ETA RY COOROl~ATES 

XM - l.b931 7Ql+04 YM 
•M 2. 1240587+05 DEM 

XS UN 5 .8339400+07 YSUN 

-8.6225558+02 lL 
-2.4508260+01 RA L 

-2.5982 531+0 2 
-3 .532 7947+00 

4.8243578+0 1 
-3.1776932+0 1 

5 . 9 130989+0 1 

ZS 
L ONS 

L TE 
LAP 

A PA L T 

1. 8702045+05 l 
2.7364993+01 RA 

l. 50 46629+05 ZG 
2. 7367544+01 LON 

-3 . 5468526+02 ZM P 
2.88 13515+00 RAMP 

-3.54685 18+02 ZME 

l .R78827 l +05 ZM 
2.73607 57+0 1 RAM 

-4.97 58952+07 lSUN 

SE LENOCENT RI C OSCULATIN G EL EMEN TS 
SMAS 9.9747934+02 ECCS 6. 1502636-04 INLS 

VH S -2·2 129 g l 3+03 RNMPS -9.4618942+00 APMPS 
TA S -1.7406 14 4+01 EAS - 1.7393385+0 1 MAS 

SE LE NOCEN TRIC UNIT VECTORS 
WX - l .9238960- 01 WY 
QX - B. 122,686- 01 QY 

•.7473282-01 
4 .1405638-01 

****** CSM I MOON REF. /PHASE 23- 11 
~EAl~- OF-EPOCH I 971 

\oil 
o z 

• 13 6 75 0000000000+00 3 HR S. FROM LAUNC h 

RESTART COORDINA TE S ( ER AND ER/HR J 

-4.1353593+02 DXL -5. 02 56445+03 DYL 
-1.0808652+02 VL 5.3479652+03 PTHL 

-6. 14 28439+01 
-1.5137188+01 
-5.1539343+00 
-3 . 7 980 583+08 
6. o 3 5792 5+0 I 

DXS 
VR S 
LNE 

DR 

- 1.3086658+03 DYS 
5.3637267+03 PTR 
5.9208764+00 DSMP 

-9.8317111-0 1 VT 

9. 7 206415+04 
9.525869 8+0 1 

OX -8 .2 9 93861+03 DY 
8.4566233+03 PTH 

9.7206 41 0+04 
1. 2675 914 +02 

OXG 5.9152791+04 OYG 
VE 7 . 5057182+04 PTE 

5.0 111740+01 DXMP 
-2 • 08 f9506+01 VMP 

5.01 11 5?5+01 DXME 

9.76 19950+04 OXM 
9.5 149526+0 1 LDM 

-2. 1 576658+ 07 RA S 

l .4t;il8716+Q2 RANS 
2 . 9 1 67340+0 1 INMP S 

- 1.7 38285 1+01 SLRS 

-1.9102989+03 DYMP 
5.34 79 654+03 PTMP 

- 2.04J0959•0J OYME 

- 3. 2737416+03 QYM 
1.2664997+02 VM 

- 4.04t 1586+01 LO S 

- 1.5793932+0 2 APF S 
1.6572282+02 APOS 
9.9747888+02 PERS 

9.7149860+02 DZL 
- 1.0533502-02 AZ L 

-5.0887 170+03 
- 1. 05023 18-02 

6 .015092 5-0 l 
5.3637266+03 

ozs 
AZR 

RSMP 
SEASV 

8.4027416•02 oz 
l .40778 58+0 1 AZ 

4.6 180071+0 4 DZG 
1 .5 704415+00 AZE 

- 4.8253966+03 OZMP 
- 1.0532876- 0 2 AZMP 
-8 .1039004+03 OZME 

-3. 1224437+01 OZM 
3.281192 1+03 ARGM 
3 .510 38 86+02 DES 

-3 .6675574+01 RPS 
9.9 8092 8 0+02 TFP S 
1 .9 791267+ 00 MTAS 

- 8.588 4517-01 PX -5 .5 ?64395- 01 PY - 7.7665 0 53-0 1 PZ 
4, 1 082824-01 SXO 0.0000000 SYD 0.0000000 SlD 

1.6075199+03 
-7.07151 09+01 

1 .077 9230+03 
- 7. 83 848 71•01 

4.25496 75+0 1 
2 .657bbCb+J l 

1 . 388 7439+13 
8.65ll 7j t>•J l 

1. 388 71 60+03 
-8.96190 90+ Jl 

l .29113<;0+J) 
-7.6 0lu b78+01 

1. 291!.:)Cj(i+lJj 

-2 . 1977 bJt>+J2 
I. 005l00 2+0 2 

- 1 . 57 lb .H2+0 1 

9.968b587+U;:: 
1 . 3659!>5b•U£ 
3 .6000000•02 

-3. 05949~9-0l 
C. OOOOOOv 

FEB. 1971 , 13 HR S.' 4 MINS ., 60 . 000 se cs. G.M.T. USNM USFT I St(. 

DAYS, 16 HRS.~ 4t. MINS., 5q.9c;9 secs. G.F.T • PAGR .33225 9P2 086 32o0 •0 Qj 

RXYZ 
RDXYZ 

-.25 1395269 96 179958+000 
- • 420 31294105 952 846+000 

- . 14 176300524326759+000 
.672705 17596660184+000 

-.2 2044619021288197-001 
.465997683 14754263+000 

SELENOCENTR!C 
XL -R.657885 9+02 YL 
RL 9.9685246+02 DEC L 

SE L EN CGRAPH!C 
XS 4.9739546+02 

ALTS 5.8358945+01 
LTS - 1.7776117-01 
LH~ l.6763) 26 10 ;:: 

TRALT 5.9 117599+01 

GEOCENTRIC 

VS 
LAT S 

LNS 
LU• 

RPALT 

- 1.8282450+04 y 
2.1203 180+05 DEC 

GEOGRAPHIC 
XG - 1. 0340399+05 VG 
ALT 2.085903 1+0 5 LAT 

EARTH-~CON PLANE 
XMP 3.9569509+02 YMP 
RMP 9.9685245+02 DEMP 
XME -2. 1202983+05 YME 

PLANETARY COORDINATES 
XM - L.74lt-':161+04 YM 
RM 2.1242552+05 OEM 

XSUN 5.8349487+07 YSUN 

-4.8822236+02 ZL 
-4 .367e71 3+00 P~ l 

-8. 5A0467<h02 
5.7770453+00 
4.8 11 7091+01 
J.1913034•01 
5.9104149+01 

l.873~936+ 05 

ZS 
L ONS 

L TE 
LAP 

A Pfl l T 

2. 738002 7+ 0 1 RA 

1.57 34241+05 ZG 
2.7382573+01 LON 

-8. 9 12641 2 +02 ZMP 
1.1976291+01 •AMP 

-8.0 1 26414+02 ZME 

1 .8787758+ 05 [M 
2. 7348093+01 RAM 

-4.9 749177• 07 zsu~ 

SELENOCENTR!C OSCULA TIN G ELE MENTS 
SMAS 9.9723206+02 ec:s 3.950 17 91-04 INCS 

VHS - 2.2135761 +03 RNMP S -9.59 2684 3+00 APMP S 
TAS 1.5014416+01 EAS 1. 5006629+01 M•S 

SELENOCENTR!C UNIT VECTORS 
WX - 1 . 92 3q 241'.'-0 l WY 
QX - 6.6616938-01 QY 

4. 7473209-0 1 
5 , 7945121-0 1 

****** CSM I MOON REF. /PHA SE 23- l 2 
MEAN-OF - EPOC H 1971 

WL 
CZ 

• 13 70 00000000000+ 003 HRS. FROM LAUNCH 

RESURT COORDINATES ( ER ANO ER /HR I 

-7.5920202+0 1 DXL 
- t. 5058 11 4+02 VL 

I .00'4088+02 
-5 0989984?+0 1 
-5 .1 437047+00 

l .2<:.7'.:IJ31+02 
5.9892000+0 1 

ox s 
VR S 
LNE 
o~ 

-2.4 4 31551+03 DYL 
5.3475275+03 PTHL 

-4.60G4285+03 DYS 
5.3632883+03 PTR 
5.9 147270+00 DSMP 
,.4TC3039-0 l VT 

9 .7 5 11 3•3•04 
9. 5~72369+01 

OX -5 .7163477+03 DY 
V 7.3384572+03 PTH 

c; . 7 5 11364 +C4 
1. 233 1255+02 

OX G 
VE 

2.0685 380 +0 2 OXMP 
-6.6060184+01 VMP 

2.06A5 34l-t0 2 DXME 

9. 75 A7283-t04 
9.5296306+01 

- 2. 1572420+07 

OXM 
L OM ' 
RAS 

t.49187l4-t02 RANS 
4.227 5681+01 INMP S 
! .5000769+0 1 SLRS 

6.2S53048+04 OYG 
7.8272709+04 PTE 

- 4.9030491+03 OYMP 
5.34752 76+03 PTMP 

-5.0356721+03 CYME 

-3 .2731927+03 
1 .2303649+02 
-4.04~1138+0 1 

OYM 
VM 

LOS 

- l .57939C0 +02 APFS 
l .65 7 2265+02 APOS 
9.9723276+02 PERS 

3.QL0 2367• 03 Oll 
5.860174 1-03 All 

-2.5568450+03 oz s 
5.8439023-03 AZR 
6.0052918-01 RSMP 
~ .jb.UtH~:H l lj ~l::A~V 

3 . e1?2265•C'3 
4.3576437•0 1 

DI 
AZ 

4.65A25 1 2+0~ DZG 
3. 70 54628+0('- AlE 

-2.0119953•03 DZ MP 
5. 8608254-03 A/MP 

-5.2902 67 3•03 OZME 

-3.8010161+0 1 DlM 
3.2809534+ 03 ARGM 
3.4728904+02 DE S 

-2.35b 30 09+0 l PPS 
9 .9762688+02 TFP S 
1 .9 7~39 35 +00 MTAS 

-e , 5684494-0 1 PX - 7 .?055777-0l PY -6 .6 246941 -0 1 Pl 
•.~952597-0 1 Sxo 0.0000000 SYD 0.000000 0 SZO 

2. 708 7 07!J ... 03 
-5.946bll'1+Jl 

9.S02j9? .U02 
- 7. 930~9,3+0 1 

4. 242'7430+ :n 
- 1 .7Q41(,j l+ J l 

2.486'tuGl+:J3 
8.f.057'50.J+O l 

2. 486130'1 ... .).J 

- 8.<;B6b404+) 1 

7 .12 7 boto+02 
-8.2 17 G0 7 2•0 1 

7. l 27oob'i+J t. 

-2.2230bl:1) • J 
l .006::>1J4+J 

-L.57 1 .J l j7+0 

9.S6&:,·p/j:_;+JL 
l .366o7 !>u+J2 
3. 600uOJi.Jt J2 

-2.0470'>'7-J I 
o.ooouooo 

F F. ~. 1971, 13 HR S., 19 MINS., 60.0CO SECS. G. M.T. USNM USF T I SH. 

OAYSt 16 HRS., 59 MINS., 59.999 sec s. G.E.T • J<AGR .33t-02C087toUb.>4l+J:)3 

RXYZ 
R DXYZ 

-.270531670636039 43+0?0 
.2753225 209 0847135+000 

.5 170724 15840 23 380-001 

.79282&1:7 798607&0•00 0 
• e91 7605B3B3949101- 001 
. 37649184899421248+000 

SELENOCENTRIC 



XL 
RL 

-9.3169309+02 YL 
9.9703838+02 DE CL 

SF l. ENOGRAPHIC 
XS -2.b505945+Q2 

ALTS 5.&544872•0 1 
LTS -1.7744554-0 l 
LIN l.6783553+ 0 2 

TR ALT 5.9303535+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

X -1 .8H! 114?+04 V 
R Z. 1 262 41 7+05 DEC 

Gl-11\,~llPH IC 

xG -9.3~34016+n4 YG 
Ai.T 2.0Q38267+05 LAT 

rnRTH-~CON PLANE 
XMP -3 . ''701436+02 YMP 
RMP q .07Q 3 ~42+Q2 DEMP 
Xflf -2 . 1282217•05 YME 

PLANET•AY COORDINATES 
XM -t. 7oQl41t9+04 YM 
RM 2,1244515+05 DEM 

XSUN 5,8359572+07 YSUN 

l . 7807630+02 ll 
1.7940657+01 RAL 

-9 . 3968971+02 
1 .1690 245+ 01 
4 . 7990603+01 

-3.2034995+01 
5.9164474+01 

l.8804952+05 

ZS 
LONS 

LTE 
LAP 

APA LT 

2•7375614+0 1 RA 

1.6416449+05 lG 
2.7376 150+01 LON 

-8.913292 1+02 lMP 
1.39 13570+01 RA MP 

-8.91329 52+02 lME 

!.87 87145+05 lM 
2.7335277+01 RAM 

- 4.97 3 9399+07 lSUN 

SE LENDCE NTRIC OSCULAT ING ELEMENTS 
S"A S 9.9734095+02 ECCS 4.42H211-04 INCS 
V~ I S -2 . 2 135 787+ 03 RNMPS -9.7070509+00 APMPS 
TAS '••6778830+0 1 EAS 4.67 56050+01 MAS 

~~ LFr1U(fN T~J(" UNIT VE CTORS 

5~~ 

3o07ll95l+02 OXL 
1.6917945+02 VL 

2.0202051+02 
- 1.0575223+ 02 
-5 ol 334497•00 
3. 7980 582+08 
600047653+01 

OXS 
VRS 
LNF. 

OR 

l,6003686+03 DYL 
5.3468199+03 PTHL 

-5.1353083+03 DYS 
5.3625829+03 PTR 
5.908 55 19+00 DSMP 
l. 72454 71+00 VT 

9,7861213+04 
9.5719096+01 

OX -l.6722579+03 DY 
V 5.2417024+0 3 PT H 

9.78 61208•04 
1.1 969901+02 

DXG 6,9354840+04 OYG 
VE 8 ,26855 8 5+04 PTE 

2.39 74579+02 OXHP 
-1.1202739+02 VHP 

2. 3974658+02 OXHE 

9, 7 554 093+0 4 OXH 
9, 5443030+0 l LOH 

-2,1568 180+07 RAS 

l.49 19100+02 RANS 
50604689 6+01 INMPS 
4.6737569+01 SLRS 

-4.9454790+03 OYMP 
5.3468199+03 PTMP 

-5.07 79279 +03 CYME 

-3.2726264+ 0 3 OYH 
1.1942294+02 VM 

-4.0H0690+01 LOS 

-l,5793630+02 APfS 
\,6572295+02 APOS 
9,9734071+02 PERS 

4,6084761+03 OZL 
1.8480291-02 All 

l.5132729+03 DZS 
1·8425688-02 AZR 
5.995486 8-01 RSMP 
5,3625826+ 03 SEASV 

2 .1884360+03 
-6.4525367•n 

3. 0969324+02 
-8.6622692+Jl 

4.2309206+0! 
-6,!5025H+Ol 

4,5636825+03 oz l . 9626005+03 
7.5858582+0 1 AZ 1.092326 6+ 02 

4,4977333+04 DZG 1,9624295+03 
3.5243006+00 AZE -9.029lOOl+Ol 

2.0112 897+03 OZHP 
l ,8479013-02 AZMP 

-1.26 67509+03 OZME 

-4,4793671+01 DZH 
3,2807151+03 ARGM 
3.4353922+02 DES 

-9.8031749+00 RPS 
9,9778253+02 TFPS 
1.9787149+00 MTAS 

-2.9229302+J2 
-9. 323:0l33+(Jl 
-2.9229302+02 

-2.258.>555+02 
l . 00 7 •2 0 4+.0 2 

-1. 5709943+0 l 

9. 9689935+02 
l.36743ll+J2 
3. 6000000•0< 

WX - l .. 92i910~-0 l WY 4. 7466938-0 l 
7 . /0 4 0065- 01 

WZ -8,5887945-01 PX - 8.5830274-01 PY -5.056793 1-01 Pl -8. 7205492-02 
o. 0000000 ·~x -4.75-l ll ~4-0 l wv Ql 5 . 046992 1-0l sxo 0.0000000 SYD 0 . 0000000 szo 

i;o••••* CSM I MO UN PEF. /PHASE 23- 1 3 
MEAN-OF-E POCH l 9 71 

. 13-/21J0('00000000+00 3 HRS. FR OM LAUNCH 

RfST:\RT COCI RU INATES I ER ANO EM/HR ) 

F EB . 19 71, 13 HRS., 34 MINS., 60,000 SECS. G,M,T, USNM US FT I StC 

DAYS , l7 HRS .. 14 MINS •• 59. 999 secs. G.E. T. RAGR , 339780354349422+003 

RXYZ 
ROXVI 

-. 1 27 77531 2249 18950+000 
• ~ 0600020818 506404+00 0 

.21427205553 014008+000 

.43662270 114997209+000 
.147 0232 4691965059+000 
, 61710773 715685388- 001 

SEL ENflC ENTR Tr. 
XL 
'L 

-4. "tl~C)4qbB+ 02 V L 
'7.Q728'· lb+02 DECL 

SE LEN OGRAPt~rc 

XS -A.6U04040+02 VS 
ALTS 5.hlq0!>50•0 l LAT S 

LT S - 1.7712<62-0 I LN S 
LIN l .&70 3431?+02 LAN 

TRAL T 5.Q~4q3oq+o 1 RPALT 

GF.OCENTR IC 
- l .8P26198+04 Y 
?..1338~08+05 OEC 

l.EOGRA PHI C 
XG -a.2e>0737•04 VG 
Al T l.(1Q946'i8+0 5 LAT 

EAR TH-MOON f'Lll.Nf 
XMP -9.22GuJ49+02 YMP 
RMP 9 . 9 7 2S4 1 5+02 DEMP 
XW --2 .. l 33!\774+05 YME 

PLA NE TARY CfJflRDINATFS 
XM -l.R3861'+8+ 0 4 YM 
RM 2.l24b4 76+05 OEM 

XSUN 5.M)&9654 +07 YSUN 

1.3793871+02 l l 
3.0511889+01 RA L 

-4.557}259+02 
1.0557673+01 
4.7864 116•01 

-3.213 1 95 1•0 1 
5 ,9428650+01 

l5 
LONS 

LTE 
LAP 

APA L T 

1.8860225•05 l 
2.7347259+01 RA 

t . 7047284+05 ZG 
2.734976 7+01 LON 

- 3 .5498 71 4 +0 2 lMP 
7 .43 66679+00 RAMP 

-3.5498734+0 2 ZME 

l .8 78t431+05 ZM 
2. 73 223 12+01 RAM 

-4.~729621+07 ZS UN 

SEl F"'lf lCFflllk 1 C. OSCULATING El.EMF NTS 
SMflS 9.975051Qt02 E C~ S 3 4243"8 1-04 I NC S 
vt1S -l.2135l ~ A .. 03 RNHPS _c.ao~eqeo +oo AP MPS 
TAS 4.Q7240 b l+Ol EAS 4.97 02 105+01 MAS 

!ELfNOCEN TRI C UNIT VEC TORS 

5,0633829+02 OXL 
l ,2080859+0 2 VL 

1. 8272 756+02 
-l.5229994+02 
-5.1231695+0 0 
-2.47401 3 7+01 

6. 0111786+01 

oxs 
VRS 
LNE 

OR 

4,6850878+03 DYL 
5.3459422+03 PTHL 

-2.5714798+03 DYS 
5.3617094+03 PTR 
5,90235 10+00 OSMP 
!. 3961333+ 00 VT 

9.8026720+04 
9,5700357+01 

OX 1.4130450+03 DY 
V 2.8728866+03 PTH 

9, 8026718+04 
1.1592001+02 

OXG 7.5995260+04 DYG 
VE 8,5667050+04 PTE 

1,2007670+02 DXMP 
- 1,5896284+02 UMP 
l. 2 90790 3+02 DXHE 

9. 7 520382+04 DXH 
9,55 09097+01 LOH 

-2. 1563940+07 RAS 

1 .4919522+02 RANS 
9 .8631194+01 I NMPS 
4, 9~67140+01 SLRS 

-2.01358 74+03 DYMP 
5·3459422+03 PTMP 

-2.1450622+03 OYME 

-3.2720429+03 OYM 
1.1580934+02 VM 

- 4.043024 2+01 LO S 

-l.5792 165+02 APFS 
l.6571781+ 02 APOS 
9,9750492+02 PERS 

2,5495843+03 OZL 
1.4903891-02 All 

4.6718234+ 03 DZS 
! .4919226-02 AlR 
5.9856880-01 RSMP 
5 .3617091+03 SEASV 

3. 5870b5t::+02 
-8.554!909+0 1 

-5.5631391+02 
-9,606!2BO+Jl 

4.2189004+01 
- 6. 742~330+Jl 

2.4980094+03 oz l.293440 2+02 
4 , 6228154+01 AZ - l , 2019353+0l 

3.9541711+04 DZG 1.2937980+02 
l .4331 392+00 AZE -9,0644005+01 

4,8233198+03 DZMP 
1.4963040-02 AZMP 
1 .5455103+03 DZHE 

-5.1574884+01 OZH 
3 , ·2804773+03 ARGH 
3, 3978940+02 DES 

3. 2 769173+01 RPS 
9.9784666+02 TFPS 
l.9792034+00 HTAS 

- l .1225642+03 
-l.02227b4+J2 
- 1.1225642+03 

-2. 2930190+02 
l.009l3ul•J2 

-I,5700746+01 

9.97l b3~'.;+02 
l .3697bb;tJ2 
3.6000000+02 

i·! X -l.92<t90~17- 01 WY 4. 7456 146 - 01 
e."f?.7 1103-01 

Wl -0.589 1724- 0l PX -9,539400 3-01 PY l ol474693-0I PZ 2.771849~ - 0l 
o. 0000(100 !J.'( 2. q~ ')<;t, (,.l -tH QY Ql 4. 3001 547-01 sxo 0.0000000 SYO 0. 0000000 szo 

... ~ •• (< cs:-1 I 1 1n~ N PEF. /PHASE 23- 14 
MEAN-U F-EPCCH 1971 FFB. 1971, 1 3 HRS,, 49 MINS., 60.000 SE CS. G,H,T, USNM USFT I s~c 

• 1 ~\ 7r;qr,oco oo0oon+or3 HµS. FROM LAUNCH DAYS, 17 HR S .. 29 MINS .. 59,999 secs. G.E.T • RAGR .343540621092~u3+JOl 

RC:Slll;.T CCfl.'.. f)Jr-Jt,1 lS t t.R ANO lf< / HJJ J 

Rx. VZ 
POXY l 

SHrMOCENTRIC 

.>14 183 54084368462-0 01 
• B 54 431044 514892 I l +000 

.24870177222548352+000 
-.17778451138584294+000 

" l<L 
~.l··•n:n.-. .. 02 VL 
<;.'1 ldt•19+01! DECL 

8.565 1 23 7+02 l l 
2 .3007150•0 1 RAL 

4.0261599+02 OXL 
6.9817467+01 VL 

SE LENCGRAPl-lfC 
XS -9.'tA C: ) tt02 + 'l2 

ti.LTS 5.69213'34+01 
L TS - 1 . 76•1 1 401)-fl l 
LI N l ot> 782'1-;IJ+02 

l"R/\LT 5.'U-BOOC.6 .. ')l 

CEOCUHR IC 
-l.~S ~- 'J9?4t f) '• 

vs 
LATS 
L ~S 
LAN 

F<.PA L T 

3 . 02 48 7 53+0l 
3.1050686+00 
4, 77 37031+01 

-3. 2248 837+0\ 
~. 9!) 7 089 0• 01 

l . 08 71208+05 

ZS 
LONS 

LTE 
LAP 

APA L T 

5,4027119+01 
l. 6 231898+02 

··5. ! l 20645+00 
l.5252494+02 
5 09945976+01 

9. 78 e8762+04 

oxs 
VRS 
LNE 

OR 

DX 

.1169 0585480178357+000 
-.28982458845460681 +000 

4.9665555+03 DYL 
5.3453440+03 PTHL 

1 .5376701+03 DYS 
5, 36ll136+03 PTR 
5,8961246+00 OSHP 
2,6428129-01 VT 

l.6951!35+03 DY 

- 1.0334089+03 DZL -1. 6840048+03 
2.832645 7- 03 AZL -l.1015118+02 

5.0190654+03 ozs 
2.8244510- 03 AZR 
5,9758817-01 RSHP 
5.36ll136+03 SEASV 

- 1.0917628+03 DZ 

- l .0890790+03 
-l.0173651+02 

4.20b8& 2£+0l 
-2.4553283+0! 

- 1.9175508+03 

" 

.. 

.. 



~ 

• 

• 

.. 

~ 

~.1339R70+05 DEC 

GEOGRAPHIC 
XG -7.1264~24+04 VG 
ALT 2.0995720+05 LAT 

EARTH-MCON PLANE 
XMP -9. 139 9380+02 YMP 
RMP 9.G74 1491+02 DEMP 
XM< -2.1339833+05 YME 

PLANETARY COORDINATES 
XM - 1 .88707 63+04 YM 
RM 2. 1 248434+05 DEM 

XSUN 5.8379 735+07 YSUN 

2. 7 304091+0 l RA 

1.7572 184+05 ZG 
2.73f'l6b}~+O l LON 

3.9494405+n2 ZMP 
-3.3863424+00 RAMP 

3.9494411+02 ZME 

1. 87856 17+05 ZM 
2,7309195+01 RAM 

-4.9719840+07 ZSUN 

SELENOCENTRJC OSCULATING ELEMENTS 
SMAS 9,9754332+02 ECCS l .3789037-04 INCS 

VHS -2.2136276+03 RNMPS -9.935 1 847+00 APMPS 
TAS 2. 101 6 12 1+ 0 1 EAS 2, 10091 01+01 MAS 

S EL ENOC ENTR IC UN IT VECTORS 
WX - l. 926032 7- 01 WY 
QX 9.8052 181-01 QY 

4 .7453815-01 
1. 27395<2-0 I 

•••••• CSM I MOON REF. /PHASE 23- I 5 
MEA N-OF-EPOC H 1971 

wz 
Ql 

.137750000000000+003 HRS. FROM LAUNCH 

RESTART COORD IN ATES ( ER AND ER /H R I 

543 

9. So 15783+0 l 2.7825091+03 PTH -4.5730923+0 1 Al 

(4.7880760+04 
1 ·12075 16+02 

OXG 7.9793337+04 OYG 3. 1008976+04 OZG 
VE 8,562e329+04 PTE -1.3333598+00 AlE 

-5,89 15723+01 OXMP 
1.56 63044+02 VMP 

-5.89 14584+01 DXME 

q. 74 06146+04 DXM 
9,5736305+01 LOH 

_,.1559700+07 RAS 

1.4919384+02 RANS 
-1,8716914+02 INMPS 

2. l 00626Q+Q l SLRS 

-a.5e90484-0l Px 
-1.4948976-01 sxo 

2.1276222+03 OYMP 
5.3453441+03 PTMP 
).9955216+03 CYME 

-3.2 714420+03 DYM 
1•1219568+02 VM 

-4.0 4197 95+0 1 LOS 

- 1.5790899+02 APFS 
l.6571130+02 APOS 
9.9754327+02 PERS 

-3. 84 82379- 02 PY 
0,0000000 SYD 

4.7334025+03 OZMP 
2.8324767-03 AZMP 
1.4558236+03 OZME 

-5,8353868+01 OlM 
3.2802398+03 ARGM 
3.3603958+02 DES 

l.Q6 q7 145+02 RPS 
9.9768085+02 TFP S 
1 .9793171+00 MTAS 

8.7096 716-01 Pl 
0.0000000 szo 

-l.255!"J:>4o+02 

- l o917::H:H:ll+J3 
-9 . C·75;9 04+) l 

-l.28094 bltU3 
-l. 038b974+0l 
- 1. 280>481+ 03 

-2. 32Bbo00+02 
1.<'104 3~7+.).t'. 

- l .!; 7Q3SSlh.l! 

9.9740';)7o+J£ 
} o 373b4:iLJ+ 0JL 
3. t OOVVOU+ O.( 

4.&9e.>loo-:.il 
o. ooouuuu 

FEB. 1971, 14 HRS ., 4 MINS., 60.000 SECS. G,M.T. USNM USFT I SEL 

DAYS, 17 HRS., 44 MINS., 59,999 SECS. G.E,T. RAGR .347300P87bJ5Sb~+J03 

RXYZ 
RDXYl 

.25594613561161705+000 

.39188952171247499+000 
.13442862308437445+000 

- • 68786710598015193+000 
.16873471727635668-001 

-.46792787962552307+000 

SELENOCENTRIC 
XL 8.8 146147+02 YL 
RL 9.9733086+02 DECL 

SELENOGRAPHIC 
XS -4.59 18988+02 

ALT S 5.8846356+01 
LT S - 1.7649824- 01 
LIN 1. 6782873+02 

TRALT 5.%05011+01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPALT 

-l.8473B2b+04 Y 
2.l 286154+05 OEC 

GEOGRAPHIC 
XG -5,94183 13+04 YG 
ALT 2.0942003+05 LAT 

EART"-MCDN PLANE 
XMP -3.5560979+02 YMP 
RMP 9.9733987+02 DEMP 
XME -2. 1 285950+05 YME 

PLANETARY COORDINATES 
XM -1.9355287+04 YM 
RM 2.1250389+05 OEM 

XSUN 5.8389814+07 YSUN 

4.6296393+02 Zl 
3.3402941+00 RAL 

a.1aa4qaa+o2 
-6.1&02992+00 

4.7611144+01 
-3.2385070+01 

5.9449921+01 

1. 8830999+05 

ZS 
LON S 

LTE 
LAP 

APAL T 

2. 72 63854+0 1 RA 

1.7964241+05 ZG 
2,7266382+01 LON 

9.0741354+02 Zt'1P 
-1.2256809+01 •A•P 
9.074 1 318+02 ZME 

1.87 84702+05 ZM 
2,7295925+01 RAM 

-4,97 10 058+07 ZSUN 

SE LENOCENTR I C OSCULATING ELEMENTS 
SMAS 9,9743690+02 ECCS 2,5274053-04 INCS 

VHS -2.2 137949+03 RNMPS - 1.0066458+01 APMPS 
TA S -6. 7389902+01 EAS -6,7366209+0 1 •AS 

SELENOCENTRIC UNIT VECTORS 
WX - 1.9261523-0 1 WY 
QX -b.5 183879-0 1 QY 

4. 7453940-0I 
-7. 161 4417-0l 

•••••• C SM I MOON REF. /PHASE 23- 16 
MEAN-OF-EPOCH I 971 

wz 
QZ 

, 138000000000000+003 HRS. FPOM LAUNCH 

RESTART COORDINATES I ER ANO ER /HR I 

5,8111115+01 DXL 
2.770Q492+0l VL 

-1.0702501+02 
1.1758660+02 

-5 .102 5339+00 
-9. 77 85866+0 1 
5. 9954109+0 I 

oxs 
VRS 
LNE 

OR 

2.277938 1+03 DYL 
5.3454611+03 PTHL 

4•7214238+03 DYS 
5,3612291+03 PTR 
5·8898726+00 DSMP 

-l . 2468966+00 VT 

-3.9983685+03 DZL 
-1.3365 770-0 2 Al l 

2.3473578+03 ozs 
- l.3325660-02 AlR 

5.9660817-01 RSMP 
5 .3612289+03 SEASV 

9. 7 509501+04 
9. 5602975+01 

DX -9.928 8567+02 DY -4,0634990+03 OZ 
V s.1222806+03 PTH -7.1688695+01 Al 

<;. 7 509499+04 
1 .0830209+02 

OXG 7.9520173+04 DYG 2.2144514+04 OZG 
VE . 8.2598895+04 PTE -3.375 1940+ 00 AZE 

-2 • 1172 908+02 OXMP 
l.1139991+02 VMP 

-2. 11 72909+02 OXME 

Q. 745 13 9 1+04 OXM 
o.5e82854+01 LOH 

-2. 15 55458+07 RAS 

1,49 19346+02 RANS 
-5 . 3280555+01 1 NMPS 
-6.7352843+0 1 SLR S 

-8.5890 146-01 PX 
-2.4948677-01 sxo 

4.9892375+03 DYMP 
5.3454610+03 PTMP 
4.8573110+03 CYME 

-3.2708238+03 OYM 
1 .0858197+02 VM 

-4.0409347+01 LO S 

-1,5790780+02 APFS 
l.6571057+02 APOS 
9.9743678+02 PERS 

1 . 7969080+03 OZMP 
- 1.3364931-02 AZMP 
- 1 .4804407+03 OZME 

-6.5130535+01 OZM 
3,2800029+03 ARGM 
3.3228976+02 DES 

- l.l915309+C2 RPS 
9.9768899+02 TFP S 
1 .9790004+00 MTA S 

7.3348859-01 PY -5. 1181035-01 Pl 
0.0000000 SYD 0,0000000 SZO 

-2. 719<:12t.7t03 
- 1 . 20642.62•0£ 

-CJ.69CJ 722:b+0 2 
- l .004tH>24t02 

4.194Hbti4t0l 
l. 992't0b0t0l 

-2.956jJ4!>t03 
l. 206.::2fl~+Ot 

-2.CJ56£ 77.::+ Qj 
-9.0569~0,+0l 

-6. 7274J<7\.1+J2: 
-9. 7402545+01 
-6. 727•·dS.r..+vl, 

-2.36407bl+02 
l.Oll 74~0+ 02 

- 1. 570035!.l+J l 

CJ. 97 l b4b0+02 
1. 381.::02!>+02 
3. 6000000+()£ 

-4.472034 7- 0 l 
0. ooououo 

FfB. 1Q71, 1 4 HRS., 19 MINS., 60.000 SECS. C..M.T. USNM USFT I Scl 

DAYS, 17 HRS., 59 Ml~S., 59,999 SECS. G.E.T. PAGR .35106ll54~7bobo+003 

RXYZ 
ROXYZ 

• 26 74070002513 7406+ 000 
-.30509480749176823+000 

-.602 16 1 38359107525-001 -.93233174332429347-001 
-.786bl845865878088+000 -.3 6615403775563684+000 

SELENOCENTR J C 
XL 9.2093194+02 YL -2.0738038t02 Zl -3.2 1 1~~86+07 OXL -1.7734261+03 DYL 

5,3461726+03 PTHL 
-4,5723810+03 DZL -2. 12BJ45~+ J3 

RL 9,9710595+02 OECL 

SELENOGRAPHIC 
XS 3,065401 3+02 

ALTS 5.86 12420+0 1 
LTS - l ,7618248-0 1 
LIN l.6782q79+02 

TRAL T 5.9371094+0 1 

GEOCENTRIC 
- 1.8 9 18784+ 04 

VS 
LAT S 

LN S 
LAN 

RPAL T 

2. l2108Ql+0 5 DEC 

GEOGRAPHIC 
XG -4.78429 16+04 VG 
ALT 2.0866739+05 LAT 

EARTH-MOON PLANE 
XMP 4.1644322+02 YMP 
RMP 9,9710599+02 OEMP 
XME -2.1210698+05 YME 

PLAN ETARY COORDINATES 

-1.8785 179+01 RAL - 1 .26904r;Q+Ol Vl -1.7139779-02 All - 1.1487LS4+ J2 

9.2661652+02 
-1. 18 08388+01 

4.7484660+01 
-3.2516044+01 
5.9 174812+01 

l. 87 6294CJ+O' 

ZS 
LONS 

L TF 
LAP 

APAL T 

2.7242673+01 PA 

1 .8241108+05 ZG 
2. 72452 0CJ+O l LON 

6 .741837 2+02 ZMP 
-1.380359 1+01 ~AMP 

8.74 18356+02 ZME 

-2.Q4n4714+02 
7 . 1 694925+0 1 

-5. OS2l 786+00 
1. 4667608+02 
5.'H124471+01 

oxs 
VRS 
LNE 

OP 

5,0655525+03 uYS 
5.3619363+03 PTR 
5,8835952+00 CSMP 

-1. 5992825+00 VT 

-1.7370568+03 ozs 
- 1. 70 e93 77-02 AZP 

5.CJ562787-0l RSMP 
5.3619360+03 SEASv 

-2. 705Li'+!>d+JL 
-9.2957db }+.)l 

4. l B2b,.C:.t>+Vl 
6.3299bbl+Jl 

". 70Q 5024+04 
9.5757704+01 

DX -5.0436 144+03 DY -4.644285R+03 Dl -2.368£727+ .. d 
7.25369CJ2+03 PTH -4.082938 9+01 Al 9.2 317'.>b e+J l 

CJ. 7 095023+ ()4 
1 . 04f.C>655+02 

OXG 7 .65t:l492•04 OYG 1 .5826521 •04 DZG -2.368.::0t.ti+JJ 
VE 7.8216044+04 PTE -3.4 761977+00 AZE -Q.0 16 25.C:.~+Jl 

-2.37~03~4+02 OX~P 

6.4527825+01 VMP 
-2.3790486+02 OXME 

4,8512894+03 OYMP 
5.3461725+03 PTMP 
4. 7195370+03 OYME 

-2.2208624+03 OZMP 
- 1.7141119-02 AZMP 
-5.49798 14+0 3 DZME 

3.3Bll 7'1.J•V£ 
-El.b27lll,o+Jl 
3.38ll 7C.,~f-J2 



XM 
RM 

XSUN 

-1.9s3q716+04 VM 
2.1252342+05 OEM 
5,8399990+07 ySUN 

!.8783687+05 ZH 
2·7282507+01 RAM 

-4,9700274+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9723453+02 ECCS 3.2573765-04 JNCS 

VHS - 2.2139700+03 RNMPS - 1,0190429+01 APMPS 
TAS -6.67 10203+01 EAS -6,6686781+01 MAS 

5~(t 

9, 741 6112+04 OXM 
9,6029343+01 LOM 

-2.1551216+07 RAS 

1.4919512+02 RANS 
-8.4596912+00 INMPS 
- 6,6669641+01 SLRS 

-3.2 701884+03 OVM 
1,0496819+02 VM 

-4.0398901+01 LOS 

-1.5790691+02 APFS 
1.65 71082+02 APOS 
9,9723437+02 PERS 

-7.1904819+01 DZM 
3,2797664+03 ARGM 
3.2853994+02 DES 

-7.433 4107+01 RPS 
9.9755935+02 TFPS 
1,9783981+00 MTAS 

-2.3992731+02 
1.0130581+02 

-1.5697159+01 

9.9690969+02 
1. 3836638+02 
3.6000000+02 

SE LFNOCENTRIC UNI T VECTORS 
WX - 1, 9261325- 01 WV 
OX -9, 7938631-01 OV 

4. 7451337-01 
-1. 4723987-0 1 

WZ - 8,589163 0 - 01 PX 
oz 1.3828529- 01 sxo 

6,0848501-02 PY - 8.6784644-01 Pl -4,9309224- 01 
0 . 0000000 svo 0.0000000 szo 0.0000000 

*****(< CSM I MOON REF, /PHASE 23- 17 
MEA N-OF-EPOCH 1971 

.138250000000000+003 HRS, FROM LAUNCH 

RESTAl<T COORDINATES C ER ANO ER/HR I 

FEB, 1971, 14 HR S,, 34 MINS., 60.0 00 SECS. G,M,T, 

DAYS, 18 HRS., 14 MINS,, 59,999 SECS, G,E,T, 

USNM USFT I StC 

RAGR .354821421321747+DD3 

RXVZ 
HOXY l 

.1 1890193856088164+000 
-.9 1991180463687338+000 

-.21882809461117014+000 -. 1475 552613 1311169•000 
-. 41481541908782543+000 -. 45292877274879053- DOl 

SELENOCENTRIC 
XL 4.094qo3e+o2 YL 
l>L 9,9693375+02 DECL 

SE LENCGRAPHIC 
XS B.8713874+02 

ALTS '5. 8'• 4022 1 •01 
LTS -1. 7586672-0 1 
L!N 

TRAL T 
l. b1a2r.a 1+ 02 
5.9 lqA!J9l+Ol 

GEOCFNTR JC 

vs 
LATS 

LNS 
LAN 

RPALT 

-l. 4 Ql4562t-04 y 
2.1160522+05 DEC 

GEOGRAPHIC 
xG -3 .6 718455+04 YG 
ALT 2.0tlb37!+05 LAT 

FARTH- MOO N PLAN E 
XMP 9.3797 191+02 YMP 
RMP <;..Qf.93 373+02 DEMP 
XMF -2. ll6J4 95+05 YME 

PLANETtRY Cfl!lR OfNATES 
XM -2 .l)J Z41J52+04 YM 
RM 2.1 2~ 4292+ 05 DEM 

XSUN S-~409965+0 7 YSUN 

-7,536294 1+02 ZL 
-3.06460 76+01 RAL 

4.16 84b80+02 
-1.0342693+ 01 

4,7358175+01 
-3.2651131+01 
5. 9184074+01 

l .8707209+05 
2. 7245014+01 

ZS 
LONS 

L TE 
LAP 

APILT 

z 
RA 

1,8451101+05 ZG 
2.724755 7+ 01 LON 

3, 1506170+02 ZMP 
-7,0144083+00 RAMP 

3.1506136+02 ZME 

1,8782572+05 ZM 
2.7268939+01 RAM 

-4.969 04P.Q+07 ZS UN 

St LENOC ENTPIC DSC ULATHJG ELEMENTS 
SMAS q,9 743)57+02 ECCS 5.1294030-04 lNCS 

VHS -2 • .?. 131745+03 RNMPS -1.0319497+01 APMPS 
TAS -l, 3•29014+01 EAS - 1.3820938+01 MAS 

SELFNOCENTR I C UNIT VECTORS 
l<X -l.9261795-01 WV 
QX -9. 6 35 1352- 01 QV 

4. 7450657-01 
-2. 5723713-01 

****** CSM I MOON REF. /PHA SE 23- 18 
MEAN-OF-EPOCH 1971 

wz 
Ql 

. 138500000000000+003 HRS. FROM LAUNCH 

OESTART CGOPD!NATES C ER IND ER/HR I 

-5,0917051+02 DXL 
-6.1482211+01 VL 

- 1.7898480+02 
2.5 15288 2+01 

-5 ,0817985+00 
2. 2 5 72492+00 
6.0207306•01 

oxs 
VRS 
LNE 

OR 

-4.7659053+03 DYL 
5.3476210+03 PTHL 

2.3623170+03 DYS 
5.3633823+03 PTR 
5.8772925+00 DSMP 

-6,5526623-01 VT 

-2.4111996+03 DZL - 2.6327413+02 
-7, 0207527-03 All -9.3284664•01 

-4. 7787032+03 DZS 
-7,0000587-03 AZR 

5.9464790-01 RSMP 
5.3633822+03 SEASV 

5.9103609+02 
-8.3569595+01 

4 .1708411+0 l 
6,569105••01 

9,6872145+04 
9.6076478+01 

OX -8,0354410+03 DY -2.4898764+03 DZ 
AZ 

-5. 067186J+n 
5,7963117+01 V 8,4276069+03 PTH -1,1477478+01 

9 ,6 872142+04 
1.0125506+02 

DXG 7,3974733+04 OVG 1.3064137+04 DZG -5, 0675073+02 
VE 7 , 5121169+04 PTE -l.279124l+ CD AZE - 8,9776076+01 

- l,2174449+D2 DXMP 
1 ,8567031+01 VMP 

-1.2174498+02 OXME 

Q.73803 14+04 OXM 
9.6 175775+01 LOH 

-2 .1546973+07 RAS 

l,4Sl9542+02 RANS 
- 1 ,5825471+01 INMPS 
- 1.3613918+01 SLRS 

-8,5891899~01 PX 
7. 3964244-02 sxo 

1,7956868+03 CVMP 
503476211+03 PTMP 
1.664108 7+03 DVHE 

-3,2695356+03 DVM 
l.0135435+02 VM 

-4,038 8454+01 LOS 

-I. 5 790613+02 APES 
1.65 71056+02 APOS 
9,9743027+ 02 PERS 

-4,9047635+03 DZMP 
-7, 0220801-03 AZMP 
-8, 1816532+ 03 DZME 

-7.8676 761+01 DZM 
3.2795302+03 ARGM 
3,2479012+02 DES 

-8, 1695727 +01 RPS 
9.9794218+02 TFPS 
l 09 789816+00 MTAS 

1,8584934-01 PY - 8.4182691-01 PZ 
0.0000000 svo o.ooooooD szo 

1 . 147107 5+03 
-7. 7519314+01 

1.1471075+03 

-2.4344450+02 
1.0143670+02 

- 1.5693960+01 

9,9b91895+JZ 
1. 3832594+02 
3.6000000+u2 

-5. 0674199-01 
0.0000000 

FEB, 1971, 14 HRS., 49 MINS., 60,000 SECS, G,M,T. USNM USFT I Sc~ 

DAYS, 18 HRS ., 29 MINS., 59,999 SECS, G.E, T, RAGR ,3585816880o4B2B+003 

RXYl 
R DXYl 

- .100780540 43853362+00 0 
··.8440 77737 50 139004+000 

- • 2464 564 7269106685+000 
.20555609900741 528•000 

-• 11355258672907076+000 
• 30285596393315362+000 

Sfl ENOCENTP IC 
XL -J.4 70 -l l 48+02 Yl 
f.tl. 9~06901341+02 UECL 

<;E l. f"l!C GPAPHI( 
X<", o.~'·5 2115+02 

ALTS '5.8414A6Q+Ol 
!_TS -l . 7555 00 3-0 1 
LI N l . 678 2946+J2 

TRALT 5."- 173 54 6+01 

;;fQCf.N TRIC 

YS 
LATS 

LNS 
LIN 

R PALT 

x -2.1 1~537 2+04 y 
2 . 116677 9•05 DEC 

GfOG RAPHIC 
XG -2.">7765ql+l)4 YG 
ALT 2.0B22627+05 LAT 

Ef>R TH-"'00N PLANE 
XMP 8.95')7112+02 YMP 
R1'1P Y.9t-9)841+02 OE"1P 
xMr -2. 11667 33+05 YME 

P L ANF.T~RY COORO I NATES 
X.,_, -2.0~0i:J2CJl+Q4 YM 
PM 2,1256240+05 DEM 

XSUN 5.842 ·)1')38+07 YS lJN 

-8.41377972+02 ZL 
-2.3'.)96462+0 1 RAL 

-3.4395957•02 
-2.61396040+00 

4.7231691+01 
-3.2787602+01 
5. '}170296+01 

1 . 869647Cf+05 

ZS 
LONS 
LH 
LAP 

APA LT 

2. 72 60891+01 RA 

l. 8~3A3R 7+05 ZG 
2, 7263434•01 LON 

-4.3375q06+02 ZM P 
3.8707696+00 RAMP 

-4.3 375874+02 ZME 

1.87813=7+05 ZM 
2,7255220+01 RAM 

-4.Q680 701 +07 ZSUN 

SELF.NOCE:NTR IC OSC ULATING HE:MENTS 
SMti.S G.474S:t ~ 9+02 EC:'.:S 5.51 10774-04 INC S 

VHS -2.21:-\:):695+03 f<:NMPS -1.0450303+0 1 APMPS 
TAS 6 .22 J7l47•00 EAS b.2197660+00 MAS 

SELENOCENTPIC UNIT VECTORS 
WX -\ .f,2625 16- 01 MV 
QX -<-i.•.·176673-0 1 QY 

4. 7450638- 01 
1.2986441-0l 

wz 
oz 

-3,9106756+02 DXL 
-1.1224055+02 VL 

-4,6780132+01 
-2.0206628+01 
-5 .0713931•00 
-1.2831488+0 1 

6.0269707+01 

DXS 
VRS 
LNE 

DR 

-4,9063748+03 DYL 
5.3478220+03 PTHL 

-1. 7644 552+ 03 DYS 
5 , 3635836+03 PTR 
5, 8 709642+00 DSMP 
3, 1935959- 01 VT 

Q. 695292 8+04 
9.~455654+01 

DX - 8.1752404+03 DY 
V 8.3 878389+03 PTH 

9. 6c:i52925+04 
9. 7873966+01 

DXG 7.438226 5+04 OVG 
VE 7.5412106+04 PTE 

6,7297594+0! OXMP 
-2.5855246+01 VMP 

6,7297171+01 DXHE 

9,7343995+04 DXM 
9,6322145+01 LOH 

-2.1542729+07 RAS 

1 ,49 19525+02 RANS 
9, 6486572+00 INMPS 
6. 2163450+00 SLRS 

-8,5691750-01 PX 
2.8474266- 01 sxo 

-2,3422083+03 DYMP 
5.3478220+03 PTMP 

-2,4736122+03 OYME 

- 3.2688656+03 OYH 
9,7740460+01 VM 

- 4.0378008+01 LOS 

-1. 5790538+02 APFS 
1.6571012+02 APOS 
9.9745454+02 PERS 

-2.4665502-01 PY 
0,0000000 SVO 

1.1948369+03 DZL l.7604123+D3 
3.4211458-03 IZL -6.9029137+01 

-4.944351 7+03 ozs 
3.4115170-03 AZR 
5.9366765-01 RSMP 
5.3635836+03 SEASV 

1.0991423+03 
-7.816139:0+01 

4 . 1588:.t 7+01 
2.254<t2bb•Ol 

1.1093907+03 DZ 1.5134530+03 
1.7270632+01 AZ 8.699&493+01 

1.2327766+04 DZG 1 ,5133669+03 
1.8923558+00 AlE -8.9681323+J l 

-4 .6369342+03 DZMP 
3 042 1108 3-03 AZ MP 

-7.9135950+03 DZME 

-8.5446293+01 DZM 
3, 2792945+03 ARGM 
3.2104030+02 DES 

-5.62 19'tOO+Ol RPS 
9.9800459+02 TFPS 
1.9790539+00 MTAS 

-8 • 7061984-01 PZ 
0.0000000 szo 

1 .26968>9+ 03 
- 7.6233833•01 

1.2696859+03 

-2.4695 937+D2 
l.Ol5b757+J2 

- 1 .5 690763+01 

9.9690517+02 
1.3846583+02 
3. 60000D0+ J2 

-'t.2565522-01 
0.0000000 

.. 
... 

G 



.. 
• 

,. 

•••••• CSM I HOON REF. /PHASE 23- 19 
MEAN-OF-EPOCH 1971 

.138750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES. ( ER AND ER/HR I 

5~5 

FEB. 1971, 15 HRS., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 18 HRS •• 44 MINS., 59,999 secs. G.E.T. RAGR .234195480790954+001 

RXYZ 
ROXYZ 

-.26012496361383608+000 
-.36301394930620211+000 

-·12655015094987376+000 
• 70265790841 '117944+000 

- ·.11574665140126713-001 
.46958945764748018+000 

SELENOCENTRIC 
XL - 8.9585309+02 Yl 
Rl 9.9704051+02 DECL 

SELENOGRAPHIC 
XS 4.1873157+02 

ALTS 5.8546989+01 
LTS - 1.7523509- 01 
LIN 1.6782956+02 

TRALT 5,9305656+01 

GEOCENTRIC 

VS 
LAT S 

LN S 
LAN 

RPAl T 

x -2.2188278+04 y 
R 2.1227 042+05 DEC 

GEOGRAPHIC 
XG -l.451339 0+04 VG 
ALT 2.0882891+05 LAT 

EARTH-~OON PLANE 
XMP 3.1354097+02 YMP 
RMP 9.9704051+02 DEMP 
XME -2.1226831+05 YME 

PLANEHRY COORDINATES 
XM -2. 1292426+04 YM 
RM 2•1258185+05 DEM 

XSUN 5.8430108+07 YSUN 

-4. 35 83 030+02 ZL 
-2.2913361+00 RAL 

-8.9771250+ 0 2 
6.5323806+00 
4.1105206+01 

-3. 2924181+01 
5.9161995+01 

ZS 
LONS 

LTE 
LAP 

APAl T 

1.8736458+05 z 
2.7272530+01 RA 

1•8811477+05 ZG 
2.7275066+01 LON 

-9.2146796+02 ZMP 
1,2514916+01 RAMP 

-9.2146780+02 ZME 

l,8780041+05 ZM 
2.7241350+01 RAM 

-4.9670912+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9722305+02 ECCS 3.2709191-04 INCS 

VHS -2.2138979+03 RNMPS -1.0580292+01 APHPS 
TAS 5.5993096+01 EAS 5.5971789+01 MAS 

-3 , 9862377+01 DXL 
-1.5405719+02 VL 

1.1342802+02 
-6.4993637+01 
-5 .0609631+00 

5.7834293+00 
5.9814346+01 

DXS 
VRS 
LNE 

DR 

-2.1100930+03 DYL 
5,3464927+03 PTHL 

-4.8272119+03 DYS 
5.3622560+03 PTR 
5.86461 0 5+00 DSMP 
l.4493695+00 VT 

9. 7267293+04 OX -5.3782714+03 OY 
9,6753686+01 V 7.14205!8+03 PTH 

9,7267287+04 OXG 7.8138755+04 OYG 
9,4411731+0! ~E 7.8898669+04 PTE 

2.1605248+02 DXMP 
-7.1208487+01 VMP 

2.1605216+02 DXHE 

9. 7307154+04 OXH 
9.6468457+01 LOH 

-2.1538485+07 RAS 

!.4919543+02 RANS 
5,3984688+00 INMPS 
5.5956258+01 SLRS 

-5.0690049+03 OYHP 
5.3464927+03 PTHP 

-5.2002346+03 OYME 

-3.2681784+03 OYH 
9.4126502+01 VH 

-4.0367563+01 LOS 

- 1.5790519+02 APFS 
1.6 571008+02 APOS 
9,9722292+02 PERS 

4.0843431+03 DZL 
1.5532031-02 All 

-2.1333049+03 DZS 
1.5486534-02 AZR 
5,9268712-01 RSHP 
5.3622558+03 SEASV 

2. 7295850+:>3 
-5. 9272412+:>1 

9.4911852•02 
-7. 9739404+ 0 l 

4.1468245+01 
-2.1969277+01 

3.9921298+03 DZ 2,4791131+03 
4.6982756+01 AZ 8,8857996+01 

1.0638930+04 DZG 2.4794880+03 
3.7948921+00 AZE - 8.9929015+01 

-1.5781317+03 DZHP 
1.5532557-02 AlHP 

-4.8545640+03 DZME 

-9.2213334+0! DZH 
3,2790592+03 ARGH 
3.1729048+02 DES 

-6.0464979+01 RPS 
9 , 9754922+02 TFPS 
1.9783640+00 HTAS 

6.3219823+02 
-8.3046530•01 

6. 3219820+02 

-2.5047lb6+02 
1. 0169842•02 

-J.5687565+01 

9. 9689b8 7 +02 
1. 3844249+0l 
3.6000000+02 

SELEN OCENTRIC UNIT VECTORS 
WX -l.9262574-0l WY 
QX -9,6542121-01 QY 

4. 7450331-01 
6. 50 52217-02 

WZ -8.5891905-01 PX - 1.7566204-01 PY - 8.7784667-01 PZ 
QZ 2.5244809-01 SXO 0.0000000 SVC 0.0000000 SZO 

-4.4550483-01 
0.0000000 

•••••• CSM I MOON REF. /PHASE 23- 20 
MEAN-OF-EPOCH 1971 

• l 39000000000000+003 HRS• FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

FEB. 19711 15 HRS., 19 MINS., 60.000 SECS. G.H.T • 

DAYS, 18 HRS,, 59 MINS., 59,999 SECS. G.E.T. 

USNM USFT I StC 

RAGR .610222155099077+001 

RXYZ 
RDXYZ 

- • 26383761496 5 78995+000 
.3348440 4346823436+000 

.69083835452406298-001 

.77931638232816848+000 
.97325895890371079-001 
.35534941508202910 +000 

SELENOCENTRIC 
XL -9.0863921+02 YL 
Rl 9,9728 60 3+02 DECL 

SELENOGRAPHIC 
XS -3,489797 5+02 

ALTS 5.8792510+01 
lTS -1.7491905- 01 
LIN 1.6783192+02 

TRALT 5.9551178+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPAL T 

x -2.2685099+04 y 
R 2 .1305 969+05 DEC 

GEOGRAPHIC 
XG -2.5b9!013+03 VG 
ALT 2.0961818+05 LAT 

EAR TH-~CON PLANE 
XMP -4.5657462+02 YHP 
RHP 9.9728603+02 OEMP 
XME -2.130 5785+05 YME 

PLANETARY COORDINATES 
XH -2.1 776460+0 4 YH 
RM 2.1260 128+0 5 DEM 

XSUN 5,8440178+07 YSUN 

2.3792014+02 ZL 
J,9639202+01 RAl 

-9.1 129597+ 02 
l. !9060b9+01 
4.6978722+01 

-3.3042152+0 1 
5. 9328087+01 

ZS 
LONS 

LTE 
LAP 

APA L T 

1 .8802417+05 z 
2.7265277+01 RA 

J. 8937027+05 ZG 
2. 7267803+01 LON 

-8.5478153+02 ZHP 
1.3659806+0! RAMP 

-8.5478164+02 ZME 

J,8778625+05 ZM 
2.7227332+01 RAM 

-4.9661122+07 ZSUN 

SE LENOC ENTRIC OSCULATING ELEHFNTS 
SMAS 9.973b779+02 ECCS 3.0563509-04 I NCS 

VH S -2.2138955+03 RNMPS -1.06919!0+01 APHPS 
TAS 7,4469413+01 EAS 7.4444658+01 HAS 

SELENOCENTRIC UNIT VECTOR S 
WX -l.92b312!-0! WY 
QX -7.80201 11-0 1 QY 

4. 7443070-01 
4.5684060-01 

****** CSM I MOON REF. /PHASE 23- 21 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.l39250000000000+D03 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/ HR I 

3.3518391+02 OXL 
l.b532696+02 Vl 

2 .0574792+02 
-!.!095428+02 
-5. 05 05080+00 

8.4425000•01 
5.9937714+01 

Q. 7604979+04 
9.6879479+01 

DXS 
VRS 
lNE 

DP 

ox 
v 

1.9463496+03 DYL 
5.3455644+03 PTHl 

-4.9850558+ 03 DYS 
5.3613311+03 PTR 
5.8582314+00 DSHP 
1.5738977+00 VT 

-1.3211243+03 DY 
4,9659346+03 PTH 

9. 7b04977+04 
9.0777258+01 

OXG 8.30b3058+04 DYG 
VE 8.3277057+04 PTE 

2.3551563+02 OXHP 
-J. 1810854+02 VMP 

2.3551629+02 OXME 

9.7269795+04 OXM 
9.6614707+01 LOH 

-2,1534240+07 RAS 

!.4919978+02 RANS 
3.2439533+01 INHPS 
7.4427788+0! SLRS 

-4. 7468666+03 DYHP 
5.3455644+03 PTHP 

-4.8779219+03 CYHE 

-3.2674739+03 DYM 
900512486+01 VM 

-4.0357118+0! LOS 

-!.5790157+02 APFS 
1.6571015+02 APOS 
9.9736766+02 PERS 

4.5299362+03 OZL 
!.6870232-02 All 

J.9594988•03 oz s 
!.b820021-02 AZR 
5.9170703-01 RSHP 
5.3613309+03 SEASV 

4.4309582+03 
7 .9379074•01 

oz 
AZ 

2.065;41>+03 
-6,5784b57+JI 

2.3120250+02 
-e. 747758;+01 

4.1348193+01 
-6.5153!11•01 

1.e115'ss»o3 
1. 214~3&7+02 

5.6845699+03 OZG !.SllblS3+03 
3.3600100+00 AZE -9.0329246+0 1 

2.4280303+03 OZHP 
1.6870482-02 AZMP 

-8.4817390+02 DZHE 

-9.8977950+01 DZH 
3,2788244+03 ARGM 
3.1354066+02 DES 

-3.3437274+01 RPS 
9,9767259+02 TFPS 
1.9787947+00 MTAS 

-3. 8338b97+02 
-9. 423bHbO+Ol 
-3.833b701+0.2 

-2.539Si:.Ll+02 
!. 01829.25+02 

- 1 . 568't3bt:>+O l 

9.970t>L~7+02 

! . 385•0b9+02 
3.60000CIO+V 2 

-B.5895794-01 PX -5.9512974-01 PY -7.5247070-01 PZ -2.82149;-;-01 
0.0000000 4.2729716- 01 SXO 0.0000000 SYD 0.0000000 SZO 

FEB. 19711 15 HRS., 34 MINS., 60.000 SECS. G.H.T. USNH USFT I StC 

DAYS, 19 HRS., 14 MINS., 59.999 SECS. G.E.T. PAGR .986248829407201+001 

RXYZ 
RDXYZ 

-.10976344644268122+000 
.83228035550166235+000 

.22344029534170083+000 

.38998268292339043+000 
.14800950427859758+000 
·28599412230313785-001 

SELENOCENTRIC 



XL 
RL 

-3. 780 1801+0 2 YL 
9. 9 743 58 7+02 DECL 

SELENOGRAPH!C 
XS -9.0684372+02 

ALTS 5.8H2335+0 1 
LTS - 1·7460332- 0l 
LIN 1.6783018+02 

TRALT 5.9701012+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -2.2638407•04 y 
R 2. 13573 14+05 DEC 

GEOGRAPHIC 
XG 9.9001531+03 VG 
ALT 2.1013162+05 LAT 

EART~-~OON PLANE 
XMP -9.5225790+02 YMP 
RMP 9 , 9743586+ 02 OEMP 
XME -2.1357293+05 YME 

PLANET ARY COORDIN ATES 
XM -2.2260389+04 YM 
RM 2.1262067+05 OEM 

XS UN 5.8450245+07 YSUN 

7.6951353+02 ZL 
3.0733479+01 RAL 

-3. 7 670967•02 
1 .010 1097+01 
4,6852239+01 

-3. 3138633+01 
5. % 77 940•01 

zs 
LON S 

LTE 
LAP 

APA LT 

1.8854060•05 l 
2.7235541+01 RA 

1 . 8963188+0 5 ZG 
2.7238059+ 01 LON 

-2, 7400 646+02 ZMP 
6.5648009+ 00 RAMP 

- 2.7400699+0 2 ZME 

[.8777109+0 5 ZM 
2.72 13 164+0 1 RAM 

-4.9651 330+07 ZSUN 

SELENOCEN TRIC DS.CULATING EL EMENTS 
$MAS 9,n51092+02 ECCS 9.8334336-05 INCS 

VH S -2.2 1374 72+03 RNMPS - l .0795388+01 APMPS 
TAS 4 . 0123 101 +0 1 EAS 4.0104536+0 1 MAS 

5~6 

5, 0973489+02 OXL 
t.1616225+02 VL 

1. H93586+02 
-l.5744164+0 2 
-5. 0 4 00282+00 

6·7254396+01 
5.9874115+01 

DXS 
YRS 
LNE 

DR 

9,7741648+04 DX 
9 , 6846829+01 v 

9,7741650+04 DXG 
9,69843 4 1+01 VE 

1,1403371+02 DXMP 
- 1 . 6394715+02 VMP 

1.1403323+02 DXME 

9. 7231914+04 DXM 
9,6 760899+01 LOM 

- 2.1529994+07 RAS 

1. 4920361+02 RANS 
1.1 2 295 74+02 INMPS 
4,0 100906+01 SLRS 

4,8378001 +0 3 DYL 
5.3451448+03 PTHL 

-2.1452596+0 3 DYS 
5.3609141+ 0 3 PTR 
5.8518270+00 DSMP 
3 ,3 853776-01 VT 

2.2668542+03 OZL 
3.6294739 - 0 3 All 

408730352+03 DZS 
3,6 181860- 0 3 AZR 
5.9072727- 01 RSMP 
5.3609141+0 3 SEASV 

1. 6623994+02 
-0.7928592+01 

-6. 2513164+02 
-9. 6603025•01 

4 . 1226 163+01 
-6.3676678+01 

1.5 710479+03 DY 2.1611142+03 OZ -9,1249633+0 1 
2 .6733747+03 PTH 3.9473600 +01 AZ -1. 18270<9+02 

8.5939581+04 OYG -2,5663029+03 OZG -9. 1301 2 1 3+0 1 
6.5977940+04 PTE 1.1326101+00 AZE - 9.0651555+01 

-1.57 144 7 4+ 03 OYMP 
5,3451448+03 PTMP 

- 1 . 7023265+ 0 3 OYME 

-3.2667523+03 OYM 
8.6898410+01 VM 

-4. 0 346673+01 LOS 

-1.5788606+02 APFS 
1,6570445•02 APOS 
9.9751066+02 PERS 

4 . 9731946+03 OZMP 
3.6288979-03 AZMP 
1.6972183+03 OZME 

- 1.0574004+02 DZM 
3.2765899+03 ARGM 
3.0979084•02 DES 

4.6412847+01 RPS 
9.9760899+02 TF PS 
1.9 792 207+00 MTAS 

-1.16% 121•03 
- 1 . 0272705+02 
-1.1698121+03 

- 2. 574897 8+02 
1. 0196006 +0 2 

- 1.568116~+0 1 

9 . 9741262•02 
1.3902953+02 
3.6000000•02 

SE L ENOCENTR I C UNIT VECTORS 
wX - 1.9273798-0 1 WY 
QX 4,4809508-0l QY 

4. 7432543-01 
B.2134389- 01 

WZ -8.58992 13- 01 PX -8.7296211-01 PY 
OZ 3.5299433-01 SXO 0 , 0000000 SYO 

3. 166 747 3-01 Pl 
0 .0000000 s zo 

3.7084705-01 
o . ooooouu 

••**** C SM I MOON REF, / PHASE 23- 22 
MEAN-OF-EPOCH 19 71 FEB. 1971, 15 HRS .. 49 MINS •• 60·000 secs. G.M.T. USNM USFT I SEC 

, 13950000000 0000+003 HRS. FROM LAUNC H DAYS, 19 HRS •• 29 MIN S •• 59.999 secs. G.E.T. RAGR .136227 550371 533+0 0 2 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

. 10993871161270691•000 

.83203026084750707 +000 
• 24422560966456829+000 

- • 23256 1 4 7006352733•000 
.1 1017474644244097+000 

-.3 152089057641665 1+00 0 

SE L ENOCENTRIC 
XL 3,7662162+02 YL 
RL 9,9738080+ 0 2 OECL 

SE L ENOG RAPH!C 
XS -Q.l945C6l+02 

ALTS 5,6 887347+01 
LT S -1.7426 7 14-0 1 
LIN 1.6 78253 1+02 

TR ALT 5.9646119+0 1 

GEOCENTRIC 

VS 
LA TS 

LNS 
LAN 

PPAL T 

x -2.2365 585•04 y 
k 2 . 135 1618+05 DEC 

GEOG RA PH I C 
XG 2.268327 5+ 04 VG 
ALT 2.1007465+05 LAT 

EAP TH- ~CON PL ANE 
XMP -e.1s s q7q2+02 YMP 
RMP 9 ,9738087+02 OEMP 
XMf -2. 135156 5+0 5 YHE 

PLANE TARY COORDINATES 
XM -2.27~420 7+04 YM 
RM 2.1264005 +05 OEM 

XS tJN 5,846030 9+ 07 YSUN 

804 1 09676+02 ZL 
2.2360376+01 RAL 

3. 8447 .996+0 2 
2. 265 3996+00 
4 . 6 7 25 7 55+ 01 

-3. 32 58456+01 
5 .955 1453+01 

ZS 
LONS 

L TE 
LAP 

APAL T 

1 .8859602+05 l 
2 . 7 192500+01 RA 

1,885580 7+0 5 ZG 
2. 7195016+01 LON 

4.7155118+02 ZMP 
- 4 , 3551152+00 RAMP 

4, 7 1 55 069+ 0 2 ZME 

1 . 87 7 5493+05 ZM 
2. 71 98845+01 RAM 

-4.9641536+07 ZSUN 

SE LENOCENTRIC OSCULAT ING ELEMENTS 
SM AS 9.9754352+02 ECCS 2.57 80530-04 INC S 

VHS -2,2 13573 7+03 RNMPS - 1.092 244 7+01 APMPS 
TAS -5 .079707 6+ 0 1 EAS -5.0777713+0 1 MAS 

SELENOCENTklC UNIT VECTORS 

3.7943451+02 OXL 
6 , 576499 9+01 VL 

3,94248 51•01 
1.57 30713•02 

-5 .0295241+0 0 
-3. 79 80580+08 

6.0065804+01 

DXS 
VRS 
LNE 

OR 

4.83B465+03 DYL 
5,3455268+0 3 PTHL 

1.984 2368 •03 DYS 
5. 3612957 +03 PTR 
5 .6453972 +00 OSMP 

- 1. 0675443+00 VT 

- 1.3518112+03 OZL 
-1. 1443 182- 0 2 AZL 

4.8559199+0 3 OlS 
- 1.1408770- 02 AZR 

5 .6974707-01 RSMP 
5,3612955+03 SEAS V 

- 1.6322164+0 3 
-1.1174906+ 02 

- 1 . 1073979+03 
- 1.0192949+02 

4.1108155•01' 
-2 .0571824+0 l 

'9. 7572949+04 OX 1.5703331+03 DY -1,4643107+03 OZ -2. 093 2115+03 
9.67 63115+01 V 2.9986140+03 PTH -5.3626 670+01 AZ -1.2874223+ 02 

9.7572944+04 OXG 6.4727075+04 DYG -1.1 843409+04 OZG -2. 093 2289 +03 
8.3140360+01 VE 8.5576431+04 PTE -1 ·.6167921+00 AZE - 9 , 0745346+01 

- 7,57 3903 8+01 DXMP 
1 .5 1 69542+ 0 2 VMP 

- 7.5738055+01 OXME 

9.7193516+04 OX M 
9.690702 7 +01 LOH 

-2.152 5748+07 RAS 

1, 4920 19 5+ 0 2 RANS 
- 1 .11 29896+02 INMPS 
-5,0 7 66270+01 SLRS 

2.5483799+0 3 OYMP 
5.3455270+03 PTMP 
2.4176730 +03 CYME 

-3.2660133+0 3 OYM 
8 .3284272+01 VM 

-4. 0 336229+01 LOS 

-1.578745 1+02 APFS 
1 .6569635+02 APOS 
9,9754339+02 PERS 

4.5278813 +03 OZMP 
- 1.1442356-02 AZMP 

1 . 2521320+0 3 OZME 

-1.1249956+02 DlM 
3.2783559+03 ARGM 
3.060 4 101•02 OES 

-1.7719925+0 2 RPS 
9.9780068+02 TFPS 
1.9793177+00 MTAS 

- 1 .256466 9+ 03 
- 1 . 0363560+ 02 
- 1 .2564669+ 03 

-2.609951 2+ 02 
1. 0209084+02 

- 1.567796 8+01 

9,9726633+02 
1.3977912+02 
3. 6000000•02 

WX - L.928429 q- Ol WY 
UX 2. 778710 6-0 1 QY 

4, 7430949-0 I 
-8. 1 3 17 627-0 1 

WZ -8.5697736-01 PX 
oz - 5.11 40195-01 sx o 

9,41 06260- 01 PV 
0.0000000 svo 

3.3730 523- 01 PZ 
0 . 0000000 szo 

-2.5018 461-02 
0.00000 00 

•••••• CSM I " OON REF. /PHASE 23- 23 
MEAN-OF-E POCH 19 71 FE B. 1971, 16 HRS •• 4 MI NS •• 60 . 000 secs. G.M.T. USNM USF T I Sec 

• 13c 7510000 00000+003 HR S. FROM LAUNCH DAYS, 19 HRS ., 44 MINS., 59 .999 secs. G. E.T • RAGA .173830217802345+J 0 2 

RESTAR T COORDIN ATES I ER ANO ER /HR I 

RXYZ 
ROXVZ 

• 2638621 746966863 5+00 0 
.334051475172799 84+000 

.11897363633974752•000 
- .71627291282870 212•000 

.6450 2054661935797- 002 
- • 4 70 50848 062006399+000 

SE LE NOCENTR IC 
XL 9.0879266+02 YL 
RL 9.q7 136~9+02 OECL 

SE LENOGR APH IC 
XS -3.7q l6085+02 

ALT S 5.8643468+".>l 
LT S - 1.7397096-01 
LI N l ,6 782502+02 

TRAL T 5 .9402 145+0 1 

GEOCENTP IC 
x -2.23 19 125•04 

vs 
LATS 

LNS 
LAN 

RPAL T 

4,0973730+02 ZL 
1, 2 76533 0+00 RA L 

9 .1443593•02 
-6.8941 559+00 

406599273+01 
- 3.33 94 698+01 
5. 92 04460 +0 I 

1 .88 14750+05 

ZS 
LONS 

LTE 
LAP 

APAL T 

2.221 4079+01 OXL 
2.4268657+01 VL 

- 1.1 969191+02 
1 . 1 252081•02 

-5. 0189953•00 
-3. 7960580+08 

6,0143837•0 1 

ox s 
VRS 
LNE 

DR 

t . 9417427>03 DYL -4.1634830 +03 OZL 
5 , 3464736+0 3 PTHL - 2.1996392-02 AZL 

4.921 3366+03 DYS 
5·3622363+03 PTR 
5.8389425+00 OSMP 

- 2.0525576+00 VT 

1.9170219•03 ozs 
- 2.1931681- 02 AZR 

5.8876706- 01 RSMP 
5,3622379+0 3 SEASV 

9. 7176812+04 DX -1.3235146+03 DY - 4 . 2827396•03 oz 

-2. 7349269+03 
- 1.2077426+02 

- 9 . 2686170 +02 
- 1 . 0002949+02 

4. 0988167+01 
2.391620 2 +01 

- 2. 9994250+03 

9 

• 

.. 

• 



.. 
• 

.,. 

' 

2.1293416+05 DEC 

GEOGRAPHIC 
XG 3.4910781+04 VG 
ALT 2,094926 3+05 LAT 

EARTH-~OON PLANE 
XMP -2, 7260 494+ 02 YMP 
RMP 9,9713699 +02 DEMP 
XME -2. 1293200+05 YME 

PLANETARY COORDINATES 
XM -2,32 27917+04 YM 
RM 2 . 1265939+05 OEM 

XSUN 5,8470373+07 YSUN 

2,7153130+01 RA 

1. 8622261+05 lG 
2,715565 1+01 LON 

9.3351979+02 ZMP 
- 1 ,2760797+0 1 RAMP 

9. 3351978+02 ZME 

t.8773776+05 ZH 
2, 7184378+01 RAM 

-4. 9631741 +0 7 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9740903+02 ECCS 4,7091736- 04 I NCS 

VHS -2.2135512+03 RN MP S -1.1052835+01 APMPS 
TAS -5.464028 8+01 EAS -5,46111 20+0 1 HAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1,9284966- 01 WY 
QX -5,32798 3 1-0 1 QY 

4. 743081 3-01 
-7. 85 73261 -0 1 

•••••• CSM I HOON REF , /PHA SE 23- 24 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

• 140000000000000+003 HRS, FROM LAUNCH 

nE START· COORDINATES C ER ANO ER/HR I 

9,67 65137+01 

9. 71 7680 6+04 
7. 9382114+0 1 

v 

OXG 
VE 

-2, 202488 7+02 OXMP 
t.0627877+02 VMP 

-2.2024791+02 OXME 

9, 7 154597+04 DXM 
9,7053096+ 01 LOH 

-2. 1521500+07 RAS 

1 .49201 87+02 RANS 
-6, I 96229 1+01 IN MPS 
-5.4589 124+0 1 SLR S 

-8.589766 0 - 01 PX 
-3.1424534-01 sxo 

5~7 

5,3935237+03 PTH - 6,838718 5+ 01 AZ 1 . 1371862+02 

7.996844 6+ 04 OYG -1,9159893+04 OZG -2.9994527+ 03 
8.2286396+04 PTE -3,4936507+00 AZE -9.055H04+01 

5,1371176+03 OYMP 
5.3464736+03 PTMP 
5,00 65851+03 OYHE 

-3,2 652572+03 OYH 
7 , 9670074+01 VM 

-4, 0 325784+01 LOS 

-1.5787376+02 APFS 
1,6 56979 5+0 2 APOS 
9,9740874+02 PERS 

8,2397506-01 PY 
0.0000000 SYD 

1.3585078+03 OZMP 
-2. 1996173- 02 AZMP 
-1.9170146+03 OZME 

- 1 .1925654+02 DZM 
3.278122~+03 ARGM 
3,02291 19+02 DES 

-1.2 7 86 062+02 RP S 
9.9787872+0 2 TFPS 
1 ,9789175+00 MTAS 

-3 ,9705918-0 1 Pl 
0.0000000 szo 

-5.909&164+02 
-9,65lZ672+Jl 
-5.9098165+02 

-2. 6449"0&+J2 
l .0222lb l •02 

-1.567'76 7+ 0 1 

9. 9693934+02 
I. 40050n•O < 
3.6000000•0< 

-4.04238~4-Jl 

0. OOOvOOO 

FEB. 1971, 16 HRS., 19 MINS., 6 0 ,000 SECS. G.M.T, 

OAYS, 19 HRS., 59 MINS ,, 59,999 SECS. G.E.T • 

USNM USF T I SEC 

R~GR .2 ll 432885Z3315 7+0 0Z 

RXYZ 
RDXYZ 

• 2 59929871061093 01+000 
-.3640342833306 5973+000 

-,77438403902 128652- 001 -. 10111298 7 71 552161 +000 
-.77 154852988679342•000 -.34427519980818 220+000 

SELENOCENTRIC 
XL 8,9518120+02 YL 
RL 9,9686307+02 OECL 

SELENOGRAPHIC 
XS 3.8910323+02 

ALTS 5,8369555+01 
LT S - 1 , 736551 0-0 1 
LIN 1 , 6 782 594+02 

TRALT 5.9128212+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -2.28 16333+04 y 
2.12 18 628+0 5 DEC 

GEOGRAPHIC 
XG 4.6334187+04 VG 
ALT 2, 08744 74+05 LAT 

EARTH-HOON PLANE 
XMP 4,9420842+02 YHP 
RMP 9,9686308+02 DEHP 
XME -2. 1 2 18451+05 YHE 

PLANETARY COORDINATES 
XM -2.3711514+04 YM 
RM 2.1267872+05 DEM 

XSUN 5.8480434+07 YSUN 

-2,6669271+02 l L 
-2. 0445863+0 1 RA L 

8,9410227+02 
-1.1994223•0 1 

4.6472789+01 
-3.3525841+0 1 

5.9055359+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1. 8745290+05 l 
2.7132326+01 RA 

I. 83063.70+0 5 ZG 
2.7134854+01 LON 

8.3380255+02 ZMP 
- 1 ,35 142 17+01 RAMP 

8, 3380248+02 ZME 

1,8771960+05 ZM 
2,7169762+01 RAM 

-4.962 1944+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9723586+02 ECCS 4,4686675-04 J NCS 

VH S -2.2 135851+03 RNHPS - 1.11 77048+01 APMP S 
TAS -3 .3244442 +01 EAS -3.32265 73 +0 1 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX - 1,9284935- 01 WY 
QX -8,2301740-01 QY 

4, 7428359-0 1 
-5. 5485126-01 

•••••• CSM I MOON REF, /PHASE 23- 25 

Wl 
QZ 

-3.4822641+02 OXL 
- 1 .6589865+01 VL 

-2.0 71 6 11 9+02 
6.6481867+01 

-5.0084422+00 
- I, 27 6590 8+02 

5. 9946594+01 

DXS 
VRS 
LNE 

OR 

- 2.1160238+03 DYL 
5.3474784+03 PTHL 

4.8976880+03 DYS 
5,3632380+03 PTR 
5,8324623+ 00 OSMP 

-1, 3094225+00 VT 

-4,4847839+ 0 3 OZL 
- 1. 4029450-02 All 

-2. 177 2304+ 0 3 ozs 
- 1, 398 8637- 02 AZR 

5.8778705-01 RSMP 
5.3632379+03 SEASV 

9,6766934+04 
~.6939773+01 

OX -5.3805078+03 DY -4,6 107948+03 DZ 
V 7 ,4403238+03 PTH -3, 7502339+01 AZ 

9. 6 766933+04 
7, 5 7 96484+01 

OXG 7,4429936+04 OYG -2 .2889344+04 DZG 
VE 7,7903057+04 PTE -3. 3333139+00 AZE 

-2,3295359+02 OXM P 
5,9344084+01 VM P 

-2,3295364+02 OXHE 

9,7 1 15160+04 OXM 
9,7199 10 3+01 LOM 

-2,1517252+0 7 RAS 

I. 4920339+02 RANS 
-3,7836846+ 01 INMPS 
-3, 3212543+0 1 SLRS 

-8,5899 0 23-01 PX 
- 1 .2 158285-0 1 sxo 

4,6 363438+03 OVMP 
5.3474784+03 PTMP 
4,5 0 59856+03 DVME 

-3.2644839+ 0 3 OYM 
7 •6055815+0 1 VM 

-4, 0 3 1 534 1+01 LOS 

-1.5 7 872 76+0 2 APFS 
1 .65698 08 +0 2 APOS 
9,9723560+02 PER S 

-2.6298550+0 3 DZMP 
-1,40299 13-02 AZMP 
-5 ,9051511+03 DZME 

-l,260 1092+0 2 DZM 
3.2778891+03 ARGM 
2.985413 7+0 2 DES 

- 1 .0373 7 28+02 RPS 
9,9768147+02 TFPS 
1 ,97840 2 1+0 0 MTAS 

5.3427656-01 PY -6.835 167 3-0 1 Pl 
0,0000000 SYD 0.0000000 SZO 

-2.00ll 702+03 
-1. 1354550+02 

-1. 9142150+02 
-9.2094 U't<t+l>l 

4.086oZ02+0l 
6.6B8'7o l 9•0l 

-2.2691667+03 
9.2219576+D l 

-2.2690Z26+03. 
-9.0 lb Ul5 l +Ol 

4,286073 7 +02 
-8. 52 749 1 3•01 

4.2800737+02 

-2.67 99&bO+J2 
l.0235Z35+ 02 

-1.5671 560+01 

q.Qb790.24+J2 
l .4 0lb £5~+02 
3 .ooou~oo+oz 

-4. 9 734b ?i~-0 1 
o.oooooou 

MEAN-OF-EPOCH 1971 FEB , 1971, 16 HRS,, 34 MINS,, 6 0.000 SECS. G,M, T , 

DAYS, 20 HRS ., 14 MIN S,, 59,999 SECS. G,E,T, 

USNM USF T I S<L 

, 140250000000000+003 HRS, FROM LAUNCH RAGR ,249035552663'i7J+002 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
ROXYZ 

.100 38212 390608113+000 
-.84454732163285041+000 

- • 2 2748898873220562+000 - .148141202 148 74 715+ 00 0 

SELENOCENTRIC 
XL 3 ,4570936 +02 YL 
RL 9 , 9680088 +02 OECL 

SELENOGR APHIC 
XS 9,2303134+02 

ALTS 5.8307357+01 
LTS - 1 , 7333923- 01 
LIN l,6782592+02 

TRALT 5,9066025+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

- 2 .3849283 +04 y 
2,117)461+05 DEC 

GEOGRAPHIC 
XG 5,7077~32+04 VG 
ALT 2, 0829 308+05 LAT 

EARTH-HOON PLAN E 
XMP 9.6355527+02 YMP 
RMP 9,9680087+02 DEMP 
XME -2 .1173446+05 YME 

PLANETARY COORDIN ATES 

-.36500 11 4158342664+000 - , l I 9 18522 9091187 52-001 

-7.8345695+02 ZL 
-3,0785 524+01 RA L 

3.3543817+02 
-9. 85 4883 6+00 

4.6346310+01 
-3.3661320•01 

5.9060913+01 

ZS 
LONS 

L TE 
LAP 

APAL T 

1 . 86 9 1698+05 z 
2, 713 356 1+0 1 RA 

1 . 79 57978+05 ZG 
2.7136095+01 LON 

2.32 1 5437+02 ZMP 
-6, 115721 8+00 RAMP 

2.3215420+ 02 ZME 

-5, 1 018845+02 OXL 
-6,6 189980+01 VL 

- 1. 7 060 580+0 2 
1 .99 71615+01 

-4.9978646+00 
-5.56 11163+01 

6. 0 386841+01 

oxs 
VRS 
LNE 

DR 

-4.9091 0 44+03 DYL 
5.3484088+ 03 PTl-t. 

1. 9258493+03 DYS 
5.364167 9+ 03 PTR 
5,8259572+00 DSHP 
4, 3999823-01 VT 

-2.12 16439+03 DZL 
4,7 139 286-03 All 

-4.9629959+03 oz s 
4,699 711 5-03 AZR 
5.8680691-01 RSM P 
5,3641679+03 SEASV 

9. 6565016+ 04 
•· 7 27124 7 +01 

DX -8,1 727979 +03 DY -2.2544065+0 3 OZ 
V 8,4848746+03 PTH -8.3011779+00 AZ 

9,65650 16+ 0 4 
7, 236 7692+01 

OXG 7.1205554+04 OYG - 2,3893013+04 DZG 
VE 7,5108077+04 PTE -9.3453 0 49-0 1 AZE 

- 1 .0619609 +0 2 OXMP 
1 ,3546387+01 VMP 

- l,0619586+02 OXHE 

1.3454897+03 OYM P 
5.3484088+03 PTMP 
1.2153059+03 DYME 

-5.037 2837+ 0 3 OZMP 
4. 7139348-03 AZMP 

- 8.3123536+03 DZHE 

-6. 927 t:l jj5b+ J l 
-9. 086107 b+ J l. 

b.5884lbu+Ol 
-8.2&37'7 1S.+Vl 

4.074ts2::>9+0l 
6·20310blt01 

-3.40 7 7551+0.t. 
8,8328 7<;7')! 

-3.4064 3b?+J£ 
-8.9813241+0 1 

1.192018 5+03 
- 7. 704662>+01 

l .19201&5•J3 



XM -2.4194992•04 VM 
RM 2.1269801•05 DEM 

XSUN 5. 6490493+07 YS UN 

1.8770043•05 ZM 
207154997•01 RAM 

-4.9612145•07 ZSUN 

SELENOCENTRIC OSC ULATING ELEM EN TS 
SMAS 9 09745A7b•Q2 ECCS 6.64 65526- 04 INCS 

VHS -2.2128904•03 RNMPS - 1 . 13063 15+0 1 APMPS 
TAS 7.1159310• 00 EAS 7.1105615+00 MAS 

9.7075204•04 DXM 
9, 7 345049+0 l LOM 

- 2.1513004•07 RAS 

1.4920362+02 RANS 
-3.2663563+01 INMPS 

7.1058475•00 SLRS 

SELENOCENTRIC UNIT VECTORS 
WX - 1 .92853 80-01 WY 
QX -A.67863 28-0 l QV 

4. 74 27819-01 
-4. 9092303-01 

WZ -8.5899222-01 PX 
Ql -7.6209478-02 sxo 

•••••• CSM 

5-iu 
- 3,2636935+03 DVH 

7.2441493+01 VM 
-4.0 304898+ 01 LOS 

-1.5 787207+02 APFS 
1.6569783+02 APOS 
9.974 5826 +02 PERS 

4.5784355-01 PV 
0.0000000 svo 

-1.32 76262+02 DZM 
3.2776564+03 ARGH 
2.94791 55+02 DES 

-9.856028 5+ 01 RPS 
9.9812172+02 TFPS 
1.9790655+00 HTAS 

-7. 3079051•01 Pl 
0 . 0000000 szo 

- 2 . 7149665+02 
1.0248307•02 

- 1.5666367+01 

9.9679579•02 
1,4021094+02 
3. 6000000+02 

-5. 0628500-01 
o. 0000000 

I MOON REF. / PH AS E 23- 26 
MEAN-OF-EPOCH 1971 

• 14D•0nooooooooo+o o 3 HR S. FROM LAUNCH 

FEB. 1971, 16 HRS., 49 MIN S., 60 . 000 secs. G.M, T, 

DAYS, 20 HR••· 29 MINS., 59,999 secs. G.E.T • 

USNH USFT I SEC 

RAGR • 28663 822 0094 7& 2+002 

•fSTA RT COOPDIN AHS I ER ANO ER/HR I 

RXYZ 
RDXVZ 

SE LENOCENTRIC 

-. 11928872729 778892•000 
-.8 193 4402127699197+000 

- .241322953964700 50+000 
.2601 58518677011 23•000 

XL -4.108 2245•02 Yl 
RL 9.96 95923+02 DE: L 

-8.3110021+02 ZL -3.6664026+ 0 2 DXL 

SE LENOGRA PHI C 
XS 9.0109888+02 

AL TS 5. 8465 700+0 1 
LT S - 1.7302 307- 0 1 
LIN 1. 6782546+02 

TR/\ L T 5 .G224365+0l 

r;enCENTflIC 

vs 
LATS 

LN S 
LAN 

RPAL T 

x -2 . ~fl~9 1 76•J4 y 
2.ll8t. 'i0 4t:15 DEC 

Lt::OGR.APHIC 

-2. 1577446+0 1 RA L 

-4.2536121•02 
- 1 .8324636+00 
4.62 19827+0 1 

-3. 3797624•01 
5 . 9137146+01 

1 . 8684917+05 
2. 7146807+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

z 
RA 

- 1.1 630372+02 VL 

- 3.1879835•01 
-2.526952 1• 01 
-4 .9872624•00 
-5.999185 1+01 
6.0244843+01 

9.6668092+0 4 
9. 764765 0•01 

oxs 
VR S 
LNE 

OR 

DX 
v 

-. 1064597380 8873990+000 
. 32760394439497939+000 

-4. 7626050+03 DYL 
5. 3474718+03 PTHL 

-2.20 56982+03 DYS 
5.3632339+03 PTR 
5. 8 194268+00 OSMP 
1.5994128+00 VT 

- B.0 2549 08+03 DV 
8.3034553+03 PTH 

1.5122247+0 3 OZL 1.9042651+03 
1 .7136734- 0 2 All -6 .7476644+01 

-4. 7599107+03 DZS 
1.7086633-02 AZR 
5.8582708-01 RSHP 
5 .3632337>03 SEASV 

1. 3727130•03 
2.0474024•01 

DZ 
AZ 

1.1146407•03 
- 7. 7997999+01 

4.0621>335+01 
1.850651>7•01 

1.629.:. 7 28+ 03 
a. 7482< 69+0 1 

XG 6.70 1137 1+04 VG 
ALT 2.084235 1•05 LAT 

1.759851 7+0 5 ZG 
2.7149340+0 1 LON 

9.6 668089+04 DXG 7.1 591530+04 DVG -2.4902982+04 OlG 1.6292421•03 
6.8983828+0 1 VE 7 . 5816623•04 PTE 2. 1954518+00 AZE -8.9741686•01 

EARTH-MOON PLANE 
XMP !:}. 528668q+02 YMP 
R~P Q.9b959?4+02 DEMP 
XME -2. 1186442+05 YME 

PLANETAPY COORD IN ATE S 
XM -2 · 4678355+~4 YM 
RM 2.12 71 728+05 OEM 

XS UN S. 8 '.'00 550+0 7 Y SUN 

-5.09 37 35 1+ 02 IM P 
4.8430103+00 RAMP 

-5.0937342+02 ZME 

1 .8768027+05 ZM 
2.71't0084+0 1 PAM 

- 4.9602345+ 0 7 ZS UN 

SELENOCEN TklC OSCULATING ELEM FNTS 
SMAS 9.9742588+02 ECCS 5.5527694-04 lNCS 

VH S -2.2 132 270+03 RNMPS -1.1 43 7032+0 1 APMPS 
TA S 3.2611142+1 1 EAS 3.2591267+01 MAS 

B.4169 139+01 OXMP 
-3 .0847697+01 VMP 

8.4 16908 7+01 OXH E 

9.703473 1+04 OXM 
9.7490932+01 LOM 

-2. 1 508754+07 RAS 

1.49 20338+02 RANS 
-1.2627946+01 INMPS 

3.25 74130•01 SLRS 

SE LENOCENTR IC U'HT VECTORS 
wX - l. 92 86286-01 wY 
QX -9,72202 13-01 QV 

4. 74 27826-01 
-2. 10 81443-01 

WZ -8.589901 4-01 PX 
QZ 1.0188357-01 SXO 

••••*• CSM 

-2. 75 543 12 • 0 3 OYMP 
5.3474719+03 PTMP 

-2.8854407+03 DVME 

-3.2628858+03 DVH 
6. 882 7109+ 01 VM 

- 4.0294455+0 1 LOS 

-1.5787113•02 APFS 
1.6 5697 28 +02 APOS 
9.9742552+ 02 PERS 

-4 .4114992•03 OZMP 
1. 7137535-02 AZMP 

- 7.6863436+03 DZHE 

-1.395 1167+02 DZM 
3.2774240+03 ARGM 
2. 9104172+02 DES 

- 7 .852 1837+01 RPS 
9.979797 2+02 TFPS 
1·9789676+00 HTAS 

1.32 76635- 01 PY -8.5476160- 01 PZ 
0.0000000 svo 0.0000000 sza 

1. 2416642+03 
- 7 . 6526057•01 

1.24lo64 l+ 03 

-2. 7499<2 7•02 
1. 0261377•02 

- 1 .5665 164+0 1 

9. 9687202•02· 
l.403 2093+02 
3.600000 0•02 . 

-5.0175260-01 
o . 0000000 

I MOON REF. /P HASE 23- 27 
MEAN-OF-E POCH 1971 FEB . 1971, 17 HR S.' 4 MINS • • 6 0.000 secs. G.M.T. USNH USFT I SEC 

. 1•075000000 00 00+003 HR S. FROM LAUNCH DAYS, 20 HRS., 44 MINS., 59.999 secs. G.E .T. RAGR 032 42408875 25594 +002 

RESTART COORDI NAT ES ( ER ANO ER /HR , 

RX YL 
ROXY/ 

SE LENOCF.'-JTPIC 

-.26 756326787959426+000 
-.3039 6755799031006+000 

-. 11071 59 9976245 139•000 
.7291 13 17801065749+000 

XL - 9 .214701 0 +02 YL -3.812 9855+02 Zl -3 . 63634q9+00 DXL 
RL t.;.'H25fl69 +0 2 OE: L -2 .0892235-01 RA L - 1 .57520 53+02 VL 

SEL ENCG RAPH IC 
XS 3. 36 7'1334+02 

ALTS 5.67 57 1 64+01 
LT S - l . 72 7Q707-0l 
LIN l ·b7A2"i8l+r')2 

TR l\l T 5.C/5 1583 1+0 1 

Gt:OCl:"NTJ< I C. 

vs 
LAT S 

LN S 
LAN 

RPALT 

x -2.61J831)67-t')4 y 
2~ l l5fl<172+05 DEC 

GEoGRA PHl C 
X;'; 

HT 
1. <.nqa t 4 7+04 vG 
2.09 0b819+05 LAT 

E:JI RTH -f.'CON PLANE 
XMP 2.i.Q02 t 25+02 YMP 
RMP ci.012~~68+ 02 OEMP 
XMf -2.125')75 1+05 VME 

PL ANETAPY COQRO INATES 
X'1 - 2.'i l l:>l5C/7+04 YM 
f·'·I 2. 127 3 ':153 +05 OEM 

XS UN S.ti" l0605+07 Y SUf\I 

- 9 . 30 17193+0 2 
7.2547403+00 
4.b093346+0l 

- 3.39 33663+01 
5. 9076073+0 1 

1 .8 7277 80+05 
2. 7155250+0 1 

ls 
LONS 

LTE 
LAP 

A PA L T 

RA 

l. 7 2C'611-Q4 +05 ZG 
2 .71 57776+0 1 L O~ 

-9.44 35635+0? ZM P 
1 .2990035+ 01 RAMP 

-9.4435652+02 lME 

1. 876 59 10+0 5 ZM 
2·7 1 2502 3+01 RAM 

-4.95925 43+ 0 7 ZSUN 

S E L ENJCENT~IC OSCULATING ELEMENT5 
SM AS 9.C:·722 noq+o2 ECCS 4.1028205- 04 I NCS 

VHS -2.2142358+03 RNM PS -1. 15 65953+0 1 APMPS 
TAS 9.43 lg4A5+0 l EAS 9.4290412+01 MAS 

SE LE /\CCf '. f\ITPIC UNI T VF.C TORS 
WX -l . 92 06090-1) 1 WY 
QX -~ . qb55 7 7 2-0l QY 

4. 7427183-0 1 
-4. 4091 709-01 

wz 
QZ 

1 .2593385+02 
- 7 . 00 Q587l+Ol 
-4.97 b6 360+0 0 
- 1 . 11 40138+02 

5.9894341+01 

9.6990104+04 
9.7928850• 01 

9.'990101•04 
b.5504 762+01 

DX S 
VRS 
LNE 

OR 

ox 
v 

DXG 
VE 

2. 24 16359+0 2 OXMP 
- 7 .63 68054+01 VMP 
2·24 16461+ 0 2 DXME 

9.6993740+04 OXM 
9. 7636 752+01 LDM 

- 2 . 1 50450 4+07 RAS 

1. 49 203~3+02 RANS 
-2.88294 15+01 INMPS 

9 . 4266970+0 1 SLRS 

-S .5899413-01 PX 
-4 .21 46534-02 sxo 

-, 10558710S95491161-002 
.4 7080799 01 7092 518•000 

- 1. 766 8737+03 DYL 
5.34535 80+03 PTHL 

-5.0060942+03 DYS 
5 .36 11 245+ 0 3 PTR 
5 . 81287 15+00 OSMP 
2 . 1869789+00 VT 

-5.0289348+03 ov 
6.9336987+ 03 PTH 

4.2 381198+03 DZL 
2 . 344 1443- 02 All 

- 1.6926676•03 ozs 
2.3372834- 02 AZR 
5.8484696-01 RSMP 
5,3611240+03 SEASV 

4.09 186 18+0 3 DZ 
5,0434765+0 1 AZ 

2. 73666 7 9+ 03 
-5.9 20•470+Jl 

9. 0307 940+ 02 
-8. 0220304•01 

4. 050843<+0 l 
- 2 .5987977•01 

2.4581825+0:; 
8. 9726485•01 

7.4 188788+04 OYG - 2.8584346+04 DZG 2.4544915+ 03 
7.9542855+04 PTE 3 .8531138+00 AZE -8. 9986010 +0 1 

-5.1 9 52468+03 DYMP 
5.3453580+03 PTMP 

-5.325 0820+03 OYME 

- 3.2620611+03 OYM 
6.5212664+ 01 VM 

-4. 0 284012+ 01 LOS 

- 1.5787106+02 APFS 
l.6569741+02 APDS 
9.9721989+ 02 PERS 

-1.1320838+03 OZHP 
2.3442262-02 AZMP 

-4 .4067031+03 OlME 

- l , 4625804•02 OZM 
3. 2771920+03 ARGM 
2.8729190•02 DES 

- 9.4721920+01 RPS 
9 .9762922+02 TFPS 
1.9783552•00 MTAS 

5.4831543+02 
-8. 3962605•01 

5 .4831543•02 

-2. 7848539• 0 2 
l .027444b+02 

-1.566196;+01 

9. 9681095+02 
1 .4023196+ 02 
3. 6000000+02 

3.9873410- 01 PY - 7 . 6200939-01 Pl -5. 1024773- 01 
0, 0000000 SYD 0 00000000 SZO 0 . 0000000 

• 
.. 

~ 



t 

r 

.. 
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•••••• CSM I MOON . REF, /PHASE 23- 28 
MEAN-OF - EPOCH 1971 

.141000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR l 

549 

FF.8. 1971, 17 HRS, , 19 MINS,, 60.000 SECS, G,M,T. USNM USFT I SEC 

OAvs. 20 HRS •• 59 MINS •• 59.999 secs. G.E.T. RAGR ,361843554956407+002 

RXYZ 
ROXYZ 

-.25584922463 819866+000 
.39265649372306120+000 

.86116295784496840-001 

.7619Q2348110Q0868+000 
.l 0498003731563Q69+000 
·33246 081834356558+000 

SELENOCENTRIC 
Xl -8,8112772+02 Yl 
Rl 9,9752658+02 OECL 

SELENOGRAPHIC 
XS -4,3004828+02 

ALTS 5.9033066+01 
LTS -1.7239107-01 
LIN 1,6782819+02 

TR ALT 5, 97917 2 5+0 l 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

-2.6525840+04 y 
2,1328994+05 DEC 

GEOGRAPHIC 
XG 8,9543604+04 VG 
•LT 2,0984840•05 LAT 

EARTH-~CON PLANE 
XMP -5,3252592+02 VMP 
RMP 9,9752660+02 OEMP 
XME -2.132882 7+05 YME 

PLANETARY COOROINATES 
XM -2,56447 12+04 VM 
RM 2.1275574+05 OEM 

XSUN 5,8520659+07 VSUN 

2.9657880+02 ZL 
2.1250165+01 RAL 

- a. 7560240+02 
l.2059952+01 
4·5966866•01 

-3.4048321+01 
5.9394623+01 

lS 
LONS 

LTE 
LAP 

APA LT 

1.8793352•0 5 
2.7145464+01 RA 

l.6734565+05 ZG 
2.7147979+01 LON 

-8 ,1150248+02 ZMP 
l,3335693+01 RAMP 

- 8.1150219+02 ZME 

1.8763694+05 ZM 
2, 7109812+01 RAM 

-4,95 82739+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9739345+02 ECCS 2,6463026-04 !NCS 

VHS -2,2142043+03 RNMPS -l,1674895+01 APMPS 
TAS 1,2031978+02 EAS 1,2029735+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -l,9287254-01 WV 4,7418952-0l 
QX -9,782033 0-01 QY - 1.6156152-0 1 

****** CSM I MOON REF, /PHASE 23- 29 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,141250000000000+003 HRS, FROM LAUNCH 

RESTART COO~OINATES I ER ANO ER/HR l 

3.6154427+02 OXL 
l,613Q72B+02 VL 

2.0841828+02 
- 1 . 1615776+02 
-4,9659855+00 
- 1,4463808+02 

5,9922501+01 

oxs 
VRS 
LNE 

OR 

2.2823963+03 DYL 
5.3443440+03 PTHL 

-4,7954246+03 DYS 
5.3601142+03 PTR 
5.8062907+00 OSMP 
1. 2210644+00 VT 

4,4292366+03 DZL 
1.3091101-02 AZL 

2.389Q301+03 ozs 
l,3052304-02 AlR 
5,8386687-01 RSMP 
5,3601140+03 SEASV 

9, 731 3776+04 DX -9,7882290+02 OV 4,2762350+03 OZ 
9,8033933+01 V 4.6870564+03 PTH 8.2106716+01 AZ 

9,7313776+04 OXG 7.588166Q+04 OVG -3,5645400+04 OZG 
6,18•9577+01 VE B.38S3126+0• PTE 3,1738706t00 AZC 

2,3 008546+02 OXMP 
- 1,2 32 7377+02 VMP 

2,3008637+02 OXME 

9 06952232+04 OXM 
9.7782511+01 LOH 

-2, 1500254+07 RAS 

l,4920862+02 RANS 
-9,33 12882+00 IN~PS 

102028426+02 SLRS 

-4.5 1LB259+03 OVMP 
5,3443441+03 pTHP 

-4.6414866+03 DVME 

-3,2612192+03 OYM 
6,1598155+01 VM 

-4.0273569 +01 LOS 

- 1. 5786639+02 APFS 
1,6569716+02 APOS 
9,9739332+02 PERS 

2.8252551+03 DZHP 
1,3090650-02 AZMP 

-4.4913934+02 DZME 

- 1.5300162+02 OZM 
3.2769605+03 ARGM 
2,8354207+02 DES 

- 7,5237080+01 RPS 
9.9765738+02 TFPS 
1.9788711+00 MTAS 

l .Q324966+03 
-6. 717688<+01 

1.5153420+02 
-8.8346227+01 
4, 0388553+01 

-6. 864~:>&0+01 

1.6505200+03 
l.447'+098+0£ 

1.6504854+03 
?.0)5'j0l,Jt0 1 

-4. 726,;::534+02 
-q. 5217660•0 l 
-4. 7262539+02 

-2,81Q760l+02 
l . 0287511+02 

- 1. 565010 1+ 01 

9, 971<950+02 
l.40338 &l+J2 
3,6000000+02 

-8,5903696-01 PX 
1.3044581 -01 sxo 

7.6931279-02 PY -8 ,6547220-01 PZ -4.950145J-Ol 
0 .0000000 svo 0.0000000 szo 0.0000000 

FEB, 1971, 17 HRS., 34 MINS,, 60.000 SECS, G.M,T, 

DAYS, 2 1 HRS,. 14 MINS., 59,q99 secs. G.E.T. 

USNM USFT I StL 

PAGR ,399446222Jb7219+ 002 

RXVZ 
ROXYZ 

-.9 1221066498007116-001 
.85448 118362401522+000 

.23151492340275575+000 

.33946220529038721+000 
.14825745955043184+000 

-,46200859856668355-002 

SELENOCENTRIC 
XL -!.141 ~97~+0~ VI 
RL 9,9755670+02 OECL 

SELENOGRAPHIC 
XS -9,3843550+02 

ALTS 5,9063177+01 
LTS - 1.12015oa-01 
LIN l,6782587+02 

TRALT 5,9821846+01 

GEOCl'NTR IC 

VS 
LATS 

LNS 
LAN 

RPALT 

x -2.6441864+04 y 
2· 1374921+05 DEC 

GEOGRAPHIC 
XG 1.0069670+05 VG 
ALT 2,1030767+05 LAT 

EARTH-~CON PLANE . 
XMP -9,7416605+02 
RMP 9,9755670+02 
XME -2· 1374910+05 

PLAN EHR V COORDINATES 

VMP 
OEMP 
VME 

XM -2,6127705+04 VM 
RM 2.1277494+05 OEM 

XSUN 5,8530710+07 VSUN 

7,97,2701+07 ll 
3.0786428+01 RAL 

-2.Q465412+02 
9,5931771+00 
4.5840384•01 

-3. 4144897+01 
5,9621269+01 

ZS 
LON S 

L TE 
LAP 

APAL T 

l. 8841110+05 
2.7114584+01 'A 

1.6142517+05 ZG 
2.7117093+01 LON 

-\,9089120+02 ZMP 
5,6602956+00 kAMP 

-1,9089137+02 ZME 

1.8761378+05 ZM 
2.7094454+01 RAM 

-4,9572934+07 ZSUN 

SELENOCEN TRIC OSCULATING ELEMENTS 
SMAS 9,9751546+02 ECCS l,5969997-04 INCS 

VHS -2,2139248+03 RNMPS -1.1779426+01 APMPS 
TAS -l,0503331+02 EAS -l,0501179+02 MAS 

SELENDCENTRIC UNIT VECTORS 
WX - 1,9298738- 01 WY 
QX 6.3327817-02 QY 

4,7408850-01 
-8,6768205-01 

****** CSM I MOON PEF. /PHASE 23- 30 
MEAN- OF-EPOCH l 971 

wz 
QZ 

, 14150 0000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

~.!O~AAA4+02 OXL 
1.1150534+02 VL 

1 ,66244 15•02 
-1.6256852+02 
-4 ,9553106+00 
-6.4120075+01 

5,9939873+01 

9. 7420795+04 
9. 7988791+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

4.9668470+03 OYL 
5,3445096+03 PTHL 

- 1.7025769+03 ovs 
5. 3602806+03 PTR 
5, 7996851+00 OSMP 

-8.2439668-01 VT 

1.7064868+03 ov 
2.5096306+03 PTH 

l.97jlVjb+U3 Ull 
-8,8379770-03 AZL 

5.0355397+03 ozs 
-8,8119382-03 AZR 

5.8288710-01 RSMP 
5.3602805+03 SEASV 

l.8134512+03 
2 ,9742501•01 

oz 
AZ 

-l.bH5:>1 .... b+Ul 
-9, 032991.>+0l 

-6.9078202•02 
-9, 7 50b44 2+0 I 

4.026tsb92•01 
-6.0201.H>53+Jl 

-3.l23~9J2+02 
-1.1697474+02 

q. 7420796+04 
•.8044168+01 

OXG 7,3996461+04 OYG -4 ,4321752+04 DlG 
VE 8.6255389+04 PTE 8,2702358-01 AZE 

-3.1233157•0< 
-9.065b754+01 

9,8389 198+01 OXMP 
-1,6891317+02 VMP 

9,8388858+ 01 OXME 

q.6910207+04 OXM 
9,7928205+01 LDM 

-2.1496002+07 RAS 

l ,492 1198+02 RANS 
2,61•1344+02 INMPS 

-1,0500296+02 SLRS 

-8,5906692-01 PX 
-4.9306934-01 sxo 

-1.1177231+03 OVMP 
5.3445096+03 PTMP 

- 1, 2 4 72094 +03 DYME 

-3,2603602+03 OYM 
5.7983582+01 VM 

-4 ,0263128+01 LOS 

- 1.5785022+02 APfS 
l.65690Q6+02 APOS 
9,9751539+02 PERS 

9,7915544-01 PV 
0,0000000 SYD 

5·0840295+03 OZMP 
-8,8383792-03 AZMP 

1.8098595+03 DZME 

- 1,5974247+02 DZM 
3.2767294+03 ARG• 
2,7979225+02 DES 

- l,6442574+02 RPS 
9,9767475+02 TFPS 
l.9792342+0C MTAS 

-1.2112486•03 
-1.031034£+0.C 
- 1. 2 ll£4& ti+03 

-2.B54b4l3+J2 
i.0300;1 :,+ot 

-1,565555"/+Ul 

9.q73;bl 5 +J2 
l.41827~9+0~ 

3.60000UU+CJ2 

1.4955899-01 PZ -l,3742b70-0l 
0.0000000 szo o,ooouooo 

FEB. 1971, 17 HRS,, 49 MINS., 6Q,Q00 SECS. G,M,T, USNM USFT I StL 

DAYS, 21 HRS .. 29 MINS •• 59.999 secs. G.E.T. RAGR .437048889ts1603£+002 

RXYl 
p oxvz 

.1279203Q617352700+000 

.80558133158473948+000 
.23855364163546353+000 

-.28623668151696929+000 
.10289726305262811+~00 

-.33902952917357813+000 

SELENOCENTRIC 



XL 
RL 

4.4054934+0 2 VL 
Q.973 1 054+02 OEC L 

SELENCGRAPHI C 
XS -8.8273781+02 

ALT S 5.8817015+0 1 
LTS - 1.7175900-01 
LIN l . 6B2120+02 

TRALT 5.9575684+01 

GEOCt:NTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x -2.6 170020+~4 y 
R 2. 136 2529+05 DEC 

GF.CGR/IPH IC 
XG 1.11 263 06+05 VG 
ALT 2.1018375+05 LAT 

EARTH-~CON PLANE 
XMP -d.3047659+02 YMP 
RMP 9.n31053+02 OEMP 
XME -2.1362'+58+1)5 YME 

PLANfT•R Y COORDI NATES 
XM 
RM 

XSUN 

-2.6< 10569+04 YM 
2.12794 11+05 OEM 
5.8 540 759+ 07 YSUN 

8.2 1 56289+02 ZL 
2.08 13484+0 1 RA L 

4.6346165+02 
1.4138724+00 
4. 57 13904+01 

-3 .4267560+01 
5.9309021+01 

ZS 
LONS 

L TE 
LAP 

APA L T 

1.8841 118+05 z 
2.707171 8+0 1 RA 

1.542 6'60 1+0 5 ZG 
2.70742 26+ 01 LON 

5.4445730+02 ZMP 
-5.3052359+00 RAMP 

5.4445718+02 LME 

1.8758 962+05 ZM 
2.7078949+0 1 RA M 

-4 . 9563 126+07 ZSUN 

SE LENOCENTR I C OSCU LATI NG ELE ME NT S 
SMA S 9.9754 185 +02 ECCS 4.9916458- 04 J NCS 

VHS -2 .21 34078+03 RN MP S - 1 . 190801 9+0 1 APM PS 
T.<\S -b.2 353~· 1 6 +01 EAS -6.23 2 2 &12+ 01 MAS 

'> 1. t: NOCEN TR IC UN l l VEC TO RS 

3 .54 371 3 3+0 2 DXL 
b. 17983 10+0 1 Vl 

2.4607863+01 
1 .5229929+02 

-4.9446115•00 
5.8282551+0 1 
6.0304901+01 

9. 7222037+04 
9. 1 90770 1+01 

9. 7222033+04 
5.4202812+0 1 

DXS 
VRS 
LNE 

DR 

OX 
v 

OXG 
VE 

-9.2212907+01 OXMP 
1.467513 0+02 VMP 

-9.22 11 740 +0L DXME 

9 • 6 86 7666+04 OXH 
9.80738 38+0 1 LOM 

-2. 149 1750 +07 RA S 

1 .492 101 3+02 RANS 
-9.56Abl65+0l IN MP S 
-6.2297 284+01 SLR S 

55& 
4.68260 66+0 3 DYL 
5.34 5 8993 +0 3 PTHL 

2 .4149791 +03 DYS 
5.3616668+03 PTR 
5.7930547+00 OSMP 

-2.36310 55+ 00 VT 

- 1 . 6638094+03 Dll 
- 2 · 53 275 36- 02 All 

4.6541068+03 DZ S 
-2.5252592- 02 AZR 

5. 8 190 674- 01 RSMP 
5.3616662+03 SEASV 

- 1.9706 786•03 
- 1 . 1321616+02 

- 1.1201059•0 3 
-1. 02061 57•02 

4.01 48854• 0 1 
- 1 . 6504534•01 

1 .4231225+03 DY -l.8302899+03 DZ -2.25902&3•03 
3.2374618+ 03 PTH - 6.0472108 +01 AZ - 1 .33 47926+0 ~ 

6. 8124786 • 04 OYG -5.160457'.+04 OZG - 2 .25%1 8 1+()3 
8.5493420+04 PTE - 1 .8 8 82438+00 AZE - 9 . Q73ol >t.+ Ol 

2.tF+ 94013+03 OYMP 
5.3456993+ 03 PTMP 
2.8200094•03 OYME 

-3.259464!+03 DYM 
5.43689'•9+ 0 1 VM 

-4.0252686+01 LOS 

-1.5763983+ 0 2 AP FS 
1.6568533+02 APOS 
9.9754154+02 PERS 

4.2868971+0 3 OZMP 
-2.5327137-02 AlHP 

1.01295 11 +03 OZME 

- 1 .6648051•02 DlM 
3. 27 64987+03 ARGM 
2. 760 4242+02 DES 

-1.6 161125+02 RPS 
9.9803970+02 TFPS 
1 .9793127+00 MTAS 

- 1 .225636>+03 
-1.0331438+02 
- 1 .2256365+03 

-2. 8894972+02 
1.0313637•0<' 

- l .565.G 3:)J+O l 

9. 9704 390+0 2 
1 .4184252•02 
3.600000U+d 2 

1~X -·l . <HQ~314-01 WY 
(J.{ I .5125tF7-~2 QY 

4. 71t0 7 G07-0 l 
-8. 7396 189-0 1 

WZ -8.5 905047-0 1 PX 
Ol -4.8575270-01 SX O 

9.A 106257- 0l PY 
O.O 'JOOOQO SYD 

1.0695605- 0 1 PZ 
0.0000000 szo 

- 1 . 6 l4tL!Jt9·~o l 
0 . oooooou 

O••*** CSM I MOON REF. / PHASE 23- 31 
MEAN-OF-tPOCH 1971 

.141 75 r11J 00000000+003 HKS . FROM LAUNCH 

i;-('."STAQT CClOROINl\TFS ( ER ANO ER/HR J 

FEB. 1971' 18 HR S., 4 HINs • • 60. 000 secs. G.M. T. USNM USFT I StL 

DAYS, 21 HRS., 44 MI NS., 59.999 se cs. G.e. T. RAGR .4746515572~8844+b02 

RXY l 
ROXYZ 

.27052 41241735 0843•000 

.27453 828023738061+000 
. 102 9239 6840811903+000 

-.741 ? 09 7 6885960533+000 
-.40053527555974462-002 
- • 4 70749 75 54 972 3530•000 

SF U : f\OC EN TRI C 
XL 9-3 166710<')2 YL 
~l 9.c:69 1 427+02 OECL 

SE LFNOGRAPHIC 
XS -2.r:;~ l 5'Jb2+02 

/\L TS 5.A'~2'l732+0 1 
LTS -1.714~250-0 l 
l I N t.0782124+0 2 

TPAL T 5.Ql 794 ? Ct·O 1 

GflJCEN TR IC 

v s 
LATS 

LN S 
LAN 

PPA L T 

x -2.6 161 (;32+ :>4 v 
2.1300302•05 DEC 

GEOGRAPHIC 
XG 1.207848 6+05 VG 
ALT 2.0956147+05 LAT 

EART H-~ CON PL. AN E 
XMP -l .8 75 2 201 +02 YMP 
RMP s.-::i69l427+02 DEMP 
X~f -2. 1 30007 7+05 YME 

P L l\NET~RY CGORO lNAT ES 
XM -Z.70932Q9+04 YM 
PM 2. 128 13 24 +05 OEM 

XS tJ N 5.A 550807+07 YSUN 

3.5446331+ 02 lL 
-7.92el930-0l RA L 

Q.42747 15+02 
-7. 5Q 48123+00 
4.5~87426+01 

-3.4403 6 35+01 
5 ~ 896 17 16+01 

z s 
LONS 

LTE 
LAP 

A PAL T 

l . 8791 89 2+01) z 
2.7033052+01 RA 

1.4631 804• 05 ZG 
2.7035 564+0 1 LON 

9.522 8073 +02 ZMP 
-1. 320 1 5RO•Ol RAMP 

9.522A0'-3,.·0 2 ZME 

1 . A7564~6 • 05 ZM 
2. 7 0t32Q 7+0 1 Rl\M. 
-4.9~5331A+Q7 ZSUN 

SE LE NOCEN lR I C OSCUL Al ING c Lf>,ENTS 
S'.I AS 9.o rn q6P+f12 ECC.S 6.846 7 7 8 4- 04 INCS 

VH <; -2.213 ? 802t{)3 FNMPS - 1 . 203 7 50 1+0 1 APMPS 
Ti\<; -4.70 1! '1 78 5+•H F. AS -4. 70!"- 3548•0 1 f~AS 

SE LENOCENTRIC UNIT VECTORS 
\./ )( - 1. C(\08625-f)} ~y 

QX -4. 8 -""1•l 7h~4-01 QY 
4. 74fl7 500-Q l 

-b.06"9 129- 0 1 

•••••• CSM I ~orN R~ F. / PHA SE 23- 32 
MFAN-OF-E POCH 197\ 

wz 
QZ 

. 14 .:' 0 .J'),'")00')000()0+ 003 HP S . FRfJM LAUNCH 

RtST1H-1.T COORD INATES ( f.R AND ER/ Hi- ) 

- 1 . HG4 169+0 1 OXL 
? .0~29864+0 1 Vl 

- 1. 3175984+02 
1 . 0 743937+ 02 

- 4.9338887•00 
2.2340244•01 
6.0327881+0 1 

DXS 
VRS 
LNE 

OR 

l .59 58100+03 DYL -4.3QA4338+0 3 OZL 
5.34 750• 1+03 PTHL . -2 .8723840-n2 Al l 

5· 0 822811+03 DYS 
5.3633499•03 PTR 
5./663991+00 OSMP 

-2 .6808824+00 VT 

1.4708486•03 o zs 
-2.8639426-0 2 A2R 

5.8092728- 01 RSMP 
5.3633491+03 SEAS V 

9.68 10815•04 ox -l . 66210 oe +o3 av -4.48 1649 4+03 oz 
9.7925642+01 V 5. 6589241+03 PTH -6.4940261+01 AZ 

9.68 10813+04 OXG 6.0403740+ 04 OYG -5.5321530•04 OZG 
5 .0460486+01 VE 8. l 964979 +- 0 4 PTE -3. 5857407+00 AZE 

-2.2 7 67303+ 02 OXMP 
1 .0114008+02 VMP 

-2.27'73! 6+02 OXME 

9 .6824608+0 4 DXM 
9 .6219405+01 LOM 

-2.140749 7+07 RA S 

l .~~2 10 3 3+02 RA NS 
-o.5445070+ 01 INMPS 
-4.702 482 5+01 SLRS 

5.24539 17+ 0 3 OYMP 
5.34 75891+ 03 PTMP 
5·11 62542+ 0 3 OV ME 

-3.258 59 09+0 3 OYM 
5. 0 754250+0 1 VM 

-4. 02422'•6+0 1 LOS 

-l.5 "183940+ 0 2 APFS 
l. E.5 68519+02 APOS 
9.97379 15+ 0 2 PERS 

9. 09 12847+02 OZMP 
-2. 87235 71-02 AZHP 
- 2 .3645q4Q+03 DZME 

- 1 . 7 321569+0 2 DZM 
3.2762684•03 ARGM 
2.7229259+02 DES 

- 1 . 3136877+02 RPS 
9.9806276+02 TFPS 
l . 9788301 +0 0 NTAS 

-2~ 7363 2 9 4+ 03 

- 1 .2 07804/•0~ 

-8. 7094!>'il+O(' 
-<;.952U300+.)j 
4 ~ 0 0.2 'J03 7+0l 
2 . 790't97 l ot.J l 

-3. 02876 22•03 
l. 0910 699• J2 

-3.028b 0 8 H ... 03 
-9.054~J>l•Jl 

-5. 0602519•0 2 
- 'l. 5584't!> d+Ol 
-5 .. 06025 ~ 1•0 2 

-2 .. Cj24jl_ 7 )+0l 
l . 032bb97+ 02 

- 1 . 564~151+0! 

9 . 96b9b5~•Jl 

l ~420i.Hl46~J.l 

J.6 00U00U•O~ 

-A.59052 17-0 1 PX 8.552 6330- 01 PY -3.4777543- 01 Pl -3 .8415137-Ul 
-3.3830 830- 0l sxo o.0nooooo svo 0.0000000 szo 0.0000000 

FFB. 1971, 18 HRS., 19 MINS., 60. 000 secs. G.M.T. USNM USF T I StL 

OAYS , 21 HRS . , 59 "INS., 59.999 SECS. G.E.T. RA r,R • 5122542240 79o>o +OO" 

RXY l 
ROXV Z 

• 251 L662373t 622 Al n+nno 
-. 421 22502486 784430•000 

-.94292867383 786069 - 001 - • 10848 6380679267 79+ 000 

S EL FNOCE"ITR JC 
XL H.b49S9A2+02 YL 
RL tj.9663):') 7+ 02 UECL 

SEL ENOGRAPHIC 
XS 4.6R?~n0~+02 

•\ LT S 5 . E!l3655b+ 'll 
LT 5 - l.7112637-01 
LIN l .i 7B220 1+02 

TRAl.T ~.q5q51.LO +Ol 

GEOCF.NTRJC 
x -?.b7 l ~ll-l9~+~4 

YS 
LA TS 

LNS 
LAN 

PP AL T 

- . 7526526 1894057175+000 

-3.2 4 73837+02 ZL -3.7361988+02 OXL 
-2.2017095+0 1 RA L -2.0571147+01 Vl 

a.54 384 10•o z 
-l.2 l l7b03+01 
4. 54609 4 6+ 0 1 

-3. 45 35 070+ 0 l 
5 .8 6 76305+01 

1 . 872 1357+0 5 

ZS 
LONS 

LTE 
LA P 

A PA L T 

-2 .0921154+0 2 
6. 12 59849+0 1 

-•.9231414•00 
-3.1900504+00 

6. a 142 55 5+01 

9. 64074 16+04 

oxs 
VRS 
LNE 

OR 

ox 

- • 320 65522C55014876+000 

-2.4484568• 03 DYL 
5.348 '1 506+03 PHIL 

4.6907023+03 DYS 
5 . 364 5063+03 PTR 
5. 7 79 '/18 3+ 00 OSMP 

- 8.2372246- 0 1 VT 

-5. 70613 7 3+03 DY 

- 4.3749476 +03 OZL 
- 8.823 1381- 03 AZL 

- 2.6005521 +03 DZS 
-8. 7977959- 0 3 AZR 
5.7 994695-0 1 RSMP 
5.3645062+03 SEASV 

-4.5548956+03 oz 

-l.8638742+0) 
-l . 1 2 0b 2(i~I 02 

-1. 1121411 •07. 
-9. 1 2 ltii.lltb +)l 

3.9909.24- 2 '-0l 
1 . 0 2ec:.i 11 4•01 

·-2.l'l97i.17't+ ~.d 

• 

.. 



.. 

551 

2.1226582+05 DEC 2.7012344•01 RA Q.811Q935+01 v 7.6139187+03 PTH -3 .4205003+01 AZ 9.2204445+01 

GEOGRAPHIC 
XG 1.2922676+05 VG 1. 3806822+05 lG 9.640Hl2+04 OXG 5.4050286+04 OVG -5.5661423+04 OZG -2 .1596986+03 
ALT 2.0882427+05 LAT 2.7014863+01 LON 4.6894513+01 VE 7.7616312+04 PTE - 3 o 161228 3•00 AZE -9. 0178864+01 

EARTH-MOON PLANE 
XMP 5.6811543+02 VMP 7.8681312+02 lMP -2.2680725+02 OXMP 4.3853271+03 OVMP -3 .0183737+03 OZMP 5.1716572+02 
RMP 9. 9663 00 8+02 DEMP -1.3154294+01 RAMP 5. 4168976+01 VMP 5.3487507+03 PTMP -8 .8237640-03 AZMP -8.43035H+OI 
XME -2.1226425+05 VME 7.8681373+02 ZME -2.2680608+02 OXME 4.2 563640•03 CVME -6. 2918 729~03 OlME 5.1710570+02 

PLANEHRV COORO INATES 
XM -2,7575898+04 VM 1.8753830+05 ZM 9.6781035+04 OXM -3.2576806+03 OVM -1.7994804+02 DlM -2.9591324•0< 
RM 2.1283236+05 OEM 2. 7047496+01 RAM 9.8364910•01 LOM 4. 7139488•01 VM 3.2760385+03 ARGM 1. 0339755+02 

XSUN 5.8560852•07 VSUN -4.9543508+07 lSUN -2.1483243+07 RAS -4.0231805+01 LOS 2 .6854277•02 DES -1. 56459•5•01 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9724432+02 ECCS 603488712-04 INCS 1. 4921169+02 RANS -1. 5783832+02 APFS -1.1886740•02 RPS 9.966lllb+02 

VHS -2.2131967+03 RNMPS -1.2162055•01 A PM PS -5.2941339•01 INMPS 1.6 5685 23+02 APOS 9.9787743•02 TFPS 1.4207709•02 
TAS -1.4047034+01 EAS -1.4037203+01 MAS - l,4028380+01 SLRS 9. 97 2~387+02 PERS l ·9784273+00 MTAS 3.6000000+02 

SELENDCENTRIC UNIT VECTORS 
wx - 1.9308740-01 WV 4. 7405233-01 wz - 8.5906441-01 p~ 7.3090754-01 PV -5. 1462109-01 PZ -4.4826251-01 
QX -6.5459255-01 Q,V - T .1445049-0 I Ql -2.4712158-01 sxo 0.0000000 svo 0.0000000 szo 0.0000000 

•••••• CSM I MOON REF. /PHASE 23- 33 
MEAN-OF-EPOCH 1971 FEB, 1971, 18 HRS., 34 Ml NS., 60.000 SECS. G.M.T. USNM USFT I StC 

.142250000000000+003 HRS, FROM LAUNCH DAYS, 22 HRS., 14 MINS., 59.999 SECS. G.E.T . RAGR .549856892110469+002 

RESTART COORDINATES I ER ANO ER/HR I 

RXVl .81361255970652478-001 -.23502909398058088+000 -.14798078493425529•000 
ROXVZ - .86497537386928678+000 -.31332742132402017+000 • 21520557310251798-001 

SELENOCENTRIC 
XL 2 . 8020276+02 Vl -8.0942458+02 ZL -5.0963598+02 OXL - 5 . 0278466+03 DVL - 1.8212798+03 DZL 1.2509265+02 
RL 9. 9 669984+02 OECL -3 ·0752021+01 RAL -7.0905412+01 VL 5.3490138+03 PTHL 1. 7415114-02 All -8. 8430200+01 

SELENCGRAPHIC 
XS q, 5091907+02 vs 2.5126578+02 ZS -1.6133488+02 oxs 1.4739611+03 ovs -5 .1073510+03 ozs 7. 2330733+02 

AL TS 5.8206297+01 LATS -9,3154010+00 LONS 1.4801244+01 VRS 5. 364 7711+03 PTR 1.7364095-02 AlR -8.2144403+01 
lTS -1. 7081024-01 LNS 4.5334467+01 L TE -4.9123709•00 LNE 5. 77 30134+00 OSMP 5. 7896738-01 RSMP 3 . 9789460+01 
LIN 1.6782195+02 LAN -3.4670781+01 LAP 1. 3573773+02 OR 1.6258507+00 VT 5.3647708•03 SEASV 5.8261130+01 

TRAL T 5,8964966+01 RPALT 5.8908279+01 APA LT 6,0586617•01 

GEOCENTRIC 
x -2. 777815Q+04 1.867017.3+05 z 9 . 6227311+04 OX -8.2845997•03 ov -2 .0079573+03 Dl -1. 7429850+02 
R 2.1186990+05 DEC 2.7012259+01 RA 9.8462594+01 v 0.5262455•03 PTH - 5 . 1301537+00 AZ 8. 86975~4+01 

) GEOGRAPHIC 
XG 1. 3697176+05 VG l. 29 8 7 646+ 05 ZG 9.6227312+04 OXG 5.1147221+04 OVG -5.5056062+04 DlG - 1. 742b32.£+02 
ALT 2.0642835+05 LAT 2.7014763+01 LON 4.3476905+01 VE 7 .5148112+04 PTE -5.8128923-01 AZE -0. 9852623•01 

EARTH-~OON PLANE 
XMP 9 . 8161769+0 2 VMP l.4738Q97+02 ZMP -9.0072614+01 OXMP 8. 8482396+02 OVMP -5 .1297076+03 OZMP 1.2309084+0; 
RMP 90%69981+02 DEMP . -5.1849425+00 ~AMP 8. 5391729+00 VMP 5.3490139+03 PTMP l.7414619-02 AZMP - 7. 663&639+01 
XME -2.1186983+05 VME 1.4738961+02 ZME -9.0073601+01 OXME 7.5603525+02 OVME - 8.4029841+03 DZME lo230Y0&4+03 

PLANETARV COORDINATES 
XM - 2. 8058 362+04 VM 1.8751115+0 5 ZM 9. 6 736946+04 OXM - 3.2567532+03 OVM - 1. 8667749+02 DlM -2.9939114+02 
RM 2.1285145+05 OEM 2. 7031547+01 RAM 9.8510350•01 LOM 4.3524662+01 VM 3.2758090+03 ARGM 1. 03528 ll •02 

XSUN 5.8570896+07 VSUN -4.9533696+07 ZSUN - 2.1478989+07 RAS - 4 . 0221364+01 LOS 2 .64792Q5+02 DES -1. 56427'0+01 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9748233+02 ECCs 8.4129103-04 I NC S 1. 4921186+02 RANS -1 . 5783766+02 APFS - 1.0856079+02 RPS 9.96H3lo+J2 

VHS - 2.2126~88+03 RNMPS - 1.2291403+01 A PMPS - 4. 2636005+01 INMPS 1.6566497•02 APOS 9.9832150+02 TFPS 1.421>3"66+02 
TAS 2.1197702+01 EAS 2·1179426+01 MAS 2.1162011+01 SLRS 9. 9748158+02 PERS l .9791356+00 MTAS 3.60000U0+02 

SELENOCENTRIC UNIT VECTORS 
wx - l.Q309193-0l WY 4. 7404766-01 Wl - 8.5906586-0l PX 6.0200475-01 PV -6.3413821- 01 Pl -4.852"116-0l 
QX -7.7479401-01 QV -6.1085787-01 QZ - 1.6293209-01 sxo 0.0000000 svo 0 .0000000 SlO o. 0000000 
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TABLE XX!!.- CSM PARAMETEHS - ASCENT PHASE 

(a) Inertial selenocentric Cartesian (position and velocity) and polar coordinates 

CART[S I AN COORDINATES POI.AR COORDINATES 
GROUND POSITION VEl.OCITY 

El.APSED 
TIME x y z DX DY oz RAO I US VEl.OC I TY 

( H, H, S I irEETI I FEET I IFEET I lrT/SECI 1FT/!ECI l rT / !EC I I FEE Tl I FTISEC I 

APS IGNITION . l.M L. IFT.OFf' 

) 
1•2 2• 29' 1 •1 •IZS07•3•' •S303Sh • 3 •Z6'15'1U3 • B •SJ30tJQ9 'f9&: 'fl't l'f261S6S 6os7z72• 1 SJ'f7•9S'f 

1•2 2• l 1t 1 •s • 12'10 ZZ•6 •i3 0 ZS57• I •Z6'U!l9b • 6 •SJ28•lli0 sol:•,• I 'flOtltBS •os1211t1 '3J'f 7. 9'18 

1•z Z• 33. 1 •&1 • 127!277tl •S3 0! Sifl•6 •263973 1 •2 •5126•376 511'963 Ptl'fe802 605728212 SJ'f 7 • 9&+3 

1•2 z• lS1169 • IZ81S28d .. SJQOSQf•'f •26l68S7t'f •5 ! 2'h38S s20,z2s I '138. 91 'f 6Q57287t2 SJ'f7 t 937 

1•z 2• 17', ., • 12t177'118 •5299 '1 6 0 •6 •2633975•'1 •5 1221379 5281'186 I 'I'll. 021 •os7z9z,q 53'171932 

1 •2 2• l9t16S •13020 1716 -s2•&395,11 •Z6l! Q8 5•3 .. s 12 0 1Ji• 536' '"'* 1'Pl7 •12 'f •os12'''" 53'+7•926 

ENO VERT I cA1. RI SE 

1•2 z• 'I I• t 70 •13 1Z2Uo3 •52973 13•6 •Zt.28187•0 •Sll8•3 1 9 SlfS,002 1'+ S 1 •223 6QS73D2•5 S.3't7•92Q 

1•2 z• '+J • 1 •• 
0 13Z2"90o8 '"S2962 15 •1f •26252BO•lf "'51 U•261f SS3t2S7 1lf5S ,3 1 7 6Q57Jo717 s )'ol 7. 9 t So 

1•2 z• Ifs, 166 •133272 1 13 •529SIOO•b •2622366•7 •S ll •ot•l 561iS11 t lf59 t lf06 6Q57Jl2t7 &J lf7t9Q9 

1•2 2• ~ 7 t 161f • l31f29'17t6 •5293969 1 1f •26 191f'!2 •8 •Sl 12ot07 5691762 I '163 t '+91 6QS731719 5Jlf7 t 90lf 

I •z 2• lf9 t I 69 • 1353169 • 7 •529282 1 •6 •26 16~11 •7 •SI 101005 578,011 Pt67e571 605732219 S31f71898 

1•z z• ~ 11167 -·136338716 •529 1657•3 •Z6 13i72•6 •6 t07t8 87 5861261 1't7I t61f7 6Q57J281 l SJ't71892 

1•z z• S3t 166 • 137360 1 •2 •5290'+7616 ·261062~;.2 •S 10S0 753 59'+ t5Q7 I If 75, 7 I A •os7JJJ•2 SJ't1' 887 

1•2 241 ss .• 1 •If •JJ8J8 t016 -52892791 z ""260766917 •5103•6 03 6021752 I 't79. 781f 6Q57J3812 5Jlf7' 881 

1•z z• 571169 •tJ9'10!S•6 •5288065•5 "26Qlf7Q6t l ·s 101•'+J 7 • 1o .99'+ I '!BJ, 8't6 6Q57Jlf311f 5Jlf7 t 875 

">' 1•2 2• 59. 16 7 • 11f01f2!6·3 •528683513 ·260 1 73 1+.J •SQ9912S5 6191235 llf87t90J 60S7J'181S SJlf7t87Q 

1•2 ZS 11 1 •s "' I If 1lflf1 2. 7 •5285588•6 •25987§;1f11f ·so•1.ase 627 t lf71f 1•91o9S5 6Q573SJ17 SJ'H 1 861f 

1 •z Z5 l • 1 •1 •)ff21f60lf16 •&281f 325 •If •2595766•5 •S091f t 8-tlf 63517 10 J lf961 QOJ 605735817 5Jlf718S8 

1• z 25 s. 168 • tatllf79210 •S2830lf517 ·2s•2110•'+ ·so92.6 1 s 61f3 • 91tS l 500tO't6 6as7363.9 S3't718SJ 

1 •2 H 7' 166 • l't'tlf97S1D •S28 11'+9• 6 '"2589766•3 •s a •o1J69 652tl78 1501f1Q8S 6os73b9• i SJlf7181t7 

1•z Z5 9. t 61f •11fSSl531S •S28 0lf 371Q •25867Slft I •50881 108 66Q,lfoB IS081l18 •as7J71f•Z 53'17 • Blf I 

1•z Z5 111 169 " llt6Sl27•1f •5219108•0 ·2583733•8 •S085•83 t 668,637 IS 12 1 1 '+7 •as 7 J 79. 't 5J't7t8J~ 

1•z 25 13. 168 • tat751t9618 •527776215 •2sB070S1S •SQ8J1SJ8 676t8bJ ISl6tt72 •os7J8'+16 5J't7•830 

1•z 25 IS t 1 66 • llf8S66l 16 •52761fOQ•6 ·2577669,z •SQ81t23 0 685,QA7 IS20t191 6as 7JB 917 S3't 7 • 82'+ 

BEGIN L.M PI LOT YAW 

1•z Z5 I 7 q 6't • llf9SB 2 1 •7 •5275022• 1 •2S71f621t17 •SQ7819QS 6931309 1521fi206 6os11•1t.e 53'1718 18 

1•2 Z5 19. 16• " I SOSf77e2 •527362713 •2S71S72•l •SQ761SIS 70 I • 529 1s2e.2 16 •as. 7 itoo 1 1 SJ 't? • 812 

1•z 25 2 1' 167 • 15 1612810 •52722 1610 •2S 68S!l •9 •SQ7't12 09 7o9, 7'+ 1 15321 22 1 6QS71tQS12 531f71 807 

1•2 a 23 t 16& •I S.26271f 10 •527078813 •2S6Slflfl•'t •S a7J t837 7171962 1Sl6 1222 •os7c+toi3 531f 11 ea 1 

1 •2 25 25. t 63 • 1536'+15•3 •S26931flf12 .. 256236 7 • 0 •SQ6911f lf9 7261176 I S'tO 1 2 17 •os7c+IS•• 53"171795 

1 •z ZS .17q68 •l!'tlf65S I 18 •S26788J•6 •2S5928216 •5 067 tQlfS 731ff386 I Sltlf 1 2 08 60s7ttzo,a SJl.!71789 

1•z ZS 29' 166 • ISSb68l tS •SZ66 'tQ616 -2556190•2 •SQ61f • 626 71f21S9S I Slf8 • t 9't 60571f26•D SJ 1t7178J 

) ENO 1.H PI I.OT yAw 

1 •z Z5 11, 1 •s • 1566810•3 •S26'+91312 •25S308918 •50621 1 • 1 7501801 1552 1 I 75 6Ds7it31t1 5J't7I]17 

1•2 ZS l3 t 1 ?a • 157 693212 •S26llf0311f •2S't99811S •5 Q59171fO 7S91oos 1556•!52 60571f3611f 53'+7•772 

1•2 25 351161 • 16870•9•2 "~26187712 •2Slf686S12 ·sos1.211 7671207 1S60tt 23 •as 7'1'+ 1 • 6 5J't7t766 

1•z 25 l7t166 • 159716 1 13 •526033'+•6 to2Slf3 71f I• 0 •S051f179Q 7 75 I '+06 1561ft090 6as7c+'+61B 53'+1 I 760 

1•z Z5 ,, • 16• • 1607 268tlt •5251775• 6 •251t06QB 1 8 toSQS2129z 78J,6oZ t S68;os 1 60571tS21 I 53'111 75'+ 

1 •z ZS 't It 169 •t6J73701S •52572 00•2 •2S371f6818 •S olf9177 8 79Ji796 1s12.aoe bOS7'4S7•2 S3'+11 7'48 

1 •z Z5 '43q67 "' 16Z71t67•5 •52S56Q8 • 't •253'4320•8 ot5 Qlf7 121if9 7991988 1575,960 6Q571t621S 5 3'4 7 I 71f2 

1•2 Z5 'tS t 16 S " 16 375S•11t •52Slf0 00 t 2 •2S3 11 61ft9 •5Dlfltt703 80Be111 I S79t907 60S71fb71b S31f7 1 7 Jb 

1 •2 Z5 '17 t t 63 •l61f7,lf6t3 •SZS23 75 t7 -2szeo o1 •2 •5 0'+ 2 • I '+2 B1613b3 I S.83, 81f9 6Q571f7219 S31f 1 • 7 l l 

1•z 26 lf9. 168 • 16S772B•O -s25o7Jit•8 •2S21fBz91b •5039•565 B21f 1 Slf 7 15871786 6057 147812 SJ'41•72S 

1•z a SI t 1 •1 • 1667BQ'lt5 ·SZlf9Q771S •2521650• 1 •5 0361 972 8321729 I S9 J, 7 I 8 6as7'+8l•'+ 53'+7'119 

1•z Z5 S3q6S • t67787S19 •S2't71f OJ•9 •2S t81f6 217 ·S ol'+t36't B1ta19ae 159516'+ 5 60S71f8A16 SJlf 7 I 7 1 l 

1• 2 Z5 SS t t 7a "1687flf2•0 •S21fS713••· •2s 15267 1S •Sol I• 71fO 8't9 I Q81f 1S991S67 6Q57't9319 53'+7 I 7Q7 

1•z ZS 57 .. 68 · 169800218 •S2 'tlf00716 ·2s 12061t 1'+ •50291101 0s1.2s1 160l 11f81f 6as71t991t SJl.\1•701 

1•2 25 59. 166 • 1708058 I .. •52'12281f19 •2S OB85 3t5 •S 0 26•'tlfS B65t't2B 1607t396 6Q57S0'4•1f SJ't7169S 

1•z Z6 I' t 61f •17t81Q8t6 •S.21f051f5•9 •25 05631f 18 •502 l • 7'P't 8731596 1611•303 6Q57SQ91b 53'471689 .. 1•z Z6 3 q 69 • 17 28 15315 •S23879o•S •2502'+ 08 13 -so21•08e 88 l 1 76 1 161s'2051 605751'+19 S3'+716BJ 

1•2 Z6 Sq67 • 1738192 19 "'52370 J818 •2'499 p't1Q •SO l8 •3h 009,, 23 1619 t I 02 6Q57S2012 53'+7 • 6 7 7 

1•2 26 1•1 •s ·17 •BZ27o0 •S2J523 Q•7 •2 1t•59J119 •SOIS1668 8981083 16 22e99't 6Q57S2S•lf S3 1f 11 b 7 J 

1•2 26 9. 161t • 1758 25S16 •52J31f26•'4 •2't92682•0 •S Ol 2t931f 9061ZlfO 16261881 •os1s1017 SJ't71b6S 

1•2 Z6 11 t I 69 •t7•B27117 •S2J l60S18 •21t891f2lt•lt •50 10•185 9 t '4. 39'4 16301763 605753610 S3'+7•6S9 

1•2 26 I 3q67 • 177829613 •s22•76B•9 ·21t86JS91Q -!'t 0071 lf20 9221S'4S 163 '41639 60s7S'4113 5Jlf7•6SJ 

1• 2 Z6 ls• 16s • t 7883081'4 -s22 191s11 •2'482885•8 •SO Dlf•6'tQ 9301693 163 81S 11 6Q57S 't616 53'+7 • 6'4 7 

1•z 26 17 t I 7o ·17983tlf19 ·s2260'+1t1 1 •21t796 01t19 •500 11 Blf 't 938,838 16'4 2. 3 7 7 6Q57SS)18 5Jlf7 t 6'11 

1•2 Z6 1•.161 • 18083 15•7 •S221t 160 11f •z at7631••l •'t999tQ 32 9ct6,900 t61f6t239 6Q57S5712 SJ"t7•63S 

1•2 26 21 t I 66 " 1 e i a111 .a •522225812 •21f73 D2 0 •0 ..... 996 I 205 tss,12 0 16S01Q9S 6as7S62•'+ 53"171629 

1• 2 Z6 23. 161t • 182830016 •522033918 •2't697 t6•0 •'t99J1J6J 963,256 l65Jt9't6 6057S6717 53'171623 

1•z Z• ZS 1 169 •J838281ftlf •Sz 181fO S•2 •21f661tQ'412 •'t99Q1SO'I 9711389 1657.792 60575731 I SJ't7•617 

1•z Z6 27. 167 • 18't82621 6 •5Z t61fSat •J •2'46J OBlf t8 • '49871650 97•,szo 166 11632 60S7S781'4 53'4716 10 

1•z 26 291 165 " 18S823 51D •S2 t lf'487 1 1 •2'+5975717 •'f98't I Jlf l 987f6c+7 l b6S1'168 6Q5758J16 !>J't 1 t 60't 

1•2 Z6 3 1q 6'4 • 186820115 ·s2 12 so3•1 •21fSltlf22•9 •'t98!•836 995,771 16691298 60s,7sB••D 5Jlf71S98 

1•z H 33' 1 69 • 187816213 -s21osoc+• 1 •Zlf53 0801S •'t97819 16 1003,891 16 7 3 I 12 3 6Q57S9'+13 53'171592 

1•2 26 lSf167 • 1e8e 111 12 •S2Q81f881 I •2'flf97JO•lf •1t97S1980 1012•QQ9 l67bt9'tJ 6Q57S9917 SJ '4 7 1 586 

1•2 Z6 37tt6S • 18t&066•2 •S2Q6't56 • I •Zat't6372•7 •lf9 7J 1Q29 102Dtl2't uea,1s1 6os76o~,.a SJ .. 11 sea 
1•z 26 39q7o • 190800913 •52 Qlf'+Q717 -21flf3 Q07 •'t •lf97Q1 06 2 !0 281235 l6A't15b6 6QS7610•3 5 J'l7 t 5 7 If 

1•z Z6 "t I •) 68 • 19J791fbtlf •S2 023"tJ11 •Zlf396J'+•S • 't 967, Q79 JO J6,3 1tJ 16881370 60s761s17 53'+7•Sb8 

1• 2 Z4 '+l. t 66 •192787716 •520 0262•2 •2 '436 25319 •lf96 1t10 82 1 Olflf; '+'18 I 692 I 16'1 605762110 S31f 7 •Sb I 

1•z z• MS t) 6't •1•3780217 00 519816513 •21f32865•8 •'1f6 11068 105215'19 16951963 605762&•-t 53'17•555 

1•z 20 "t1I 169 •191f7721 •8 •5 19605211 •21f29't 70 •I •lf958 10ltO t060t61f8 16991751 6os763l16 SJlf 7 1 S't9 

1•z 26 ,,., • 167 • 19S76Jlf19 •5193•22•7 •21f2606618 •"t951ft99S I068171f3 17031 Sllf 6as763711 SJlf 7, 5'+3 

1•2 26 S 1 't 66 • 1967S"tl 18 •S J91777q .. 2'+2265610 •at95 1 •936 1D?618J'I l7071311 6Q576'121'4 SJ'+7•SJ7 

l~Z 26 SJ t 161f • 1977'tlf2 16 •518f61S•lf •2'1 19237 16 •'t9'18. 86 t 1DSlf1922 I 71I1 OBJ 6Q£,7b't718 SJ't 7 •SJ I 

1•2 z• Ss116t "198733713 ·S 18 71fJ71 If •21t I SB I I• 7 •lf9'45177a ID 93tQ07 17 I If I 85Q 605765312 SJ't7 1 S21f 

1•2 Z6 &1, 167 .. ,,91z2s..1 •S !8 S21f31J •21f1237812 •at91t21661f 11 at. aee 1718 I 611 6Q576S81S 53'+7 Is 18 

1'2 2' 59116& •Z 007l0719 •S1Bl Dll11 •21f 089 3?12 •'493915'+3 110 •1166 1722•3 68 6Q57663t9 SJ't., Is 12 

1•z Z7 I• 163 •ZOl698J18 -s 1eo106 •7 •21f051f8817 •lt93611f06 f'l t 7•2'+0 17261118 605766912 SJ't11S06 

1•2 Z7 3 'I 68 •zoz6BS31S 00 S178S6't•! •21f020J217 •'t933tZS"t 11 25 1 l I I 11z91 86'+ 605767'116 5Jlf7•5DO 

1•z Z7 5. 166 -20J67t6•9 •S!7630S1't 00 2398569•2 •lf93Qi Ot7 11 3le378 17331603 6Q576801Q s )'47. '19 3 

1•2 27 7. 161f •2 Q't6S7319 ·s 11'+03016 •2J95 Q98 •3 •lf926 I 911f 11't11 '+'t2 17371338 6QS768S1't SJ'47 • 't8 7 

1•z 27 9. t 69 •2056"t21f I s •5 1717391 7 •23• 1•1•· 9 •lf923 i 706 111t 9 • sa2 17'+1•067 6os7••D•8 SJ'411 lt8 I 

1•z 27 11't 61 •2 Q66268t7 •SJ69'tl2•6 •z388tJ"t1 I -lt92011f93 11 s1,ss• 1?'t'tI791 605769612 53'+7 • '4 7S 

1•z 27 13. 166 •2 Q76l061"t •5167I09t't •2J8"t61tQ17 •lf9 171 26'+ t 165. • 12 17'tB1S09 6 Q577Ql17 S31f7 1 '468 

1•z 27 15 t 16lf •ZoB!.93717 ·S16lf??o12 •Zl81 11f0 1Q •"tfl"t10ZO 11731661 175Zo2ZI 605770619 S3'471'462 

1•2 Z7 17' 16• •z o•!'t7621 s •5 1#1 2'+I'+I8 ·2J776Jl19 •lff Io• 760 1181t7Q6 175St929 6 0 577 12 •'+ S3't71'tS6 

1•z Z7 ' 9' t 67 •21 os sa a17 •5160 01f 3•'t ·Z37at 1 t6•3 •lf9 0711f86 1189 1 71tB l7 59t63 0 6057717·8 53'4 7 ''t "'' 
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COMMAND/SERVICE HOOUL.E 
IN ERT IAL. SEL.ENOC[NTR1c PARAMETERS 

CARTESIAN COORDINATE S POLAR cooRO INAfES 

GROUND POSITION yEL.OCITY 

EL.APHO 
TI HE ' y z PX DY oz RADIU S YEL.OC I TY 

I ti. M • 5 ) I rEET I l rEET I lrEETI l FT / SEC I lfTIS EC I lrT/SECI l rEET I lrTISECI 

I •2 27 Z 11 I 6S "'2 t JS392t 11 •5 157655•8 •237 0693 03 •'190 "1•1 '6 11 97 '796 176lt327 6057723•2 SJ'f7t•Pfl 

11•2 2 7 23 t I 63 "'212s1<n,s •5 1SSZ52•2 "'23.fi 706l •O •'t900 t89J 1 zos,a20 17671 017 6 0!t77ZB•6 53•7o•37 

I • 2 27 25. t I ltB •2 J )'199610 .. 5 152832•5 ·z363szs,3 • '18''7167 0 12'31851 177017 02 6Q5773 1t.1 SJ'fJ 1"1lO 

1 •2 27 27 t I 66 •2 1 '1'1787 ,e •StS039618 •2359'8 P o2 ·'189'1 t Z:l'I 122lt878 177"11382 6Q577J9 t .. SJ't7 • '12'1 

, • 2 27 29 t I 65 .. z1s.&+S721 9 .. 5 I 'i 79'fS •O •2JS6 •27 o7 ·•890 o8h t2Z'•'oo 17781056 6Q5~7'flf I 8 SJ'f7•'+18 

1 • 2 27 J 1 t I 7o "2 16"135 I • l •5 1'1 5'177'2 •2 36286800 •'t 887tl17 • 237. 9 t 9 17810725 605775013 53 10•"112 

I "2 27 )J. 168 •2 J7'112Jt0 .. 51'12,9J t 'I •23•93 0Po9 -"188't • I l6 1Z"IS,93'1 17851388 605775517 SJ'f7•"IOS 

1•2 >7 3Stt66 •2 J BJ887t8 •S t'IO'f9J t S •2 J'f5726t'I • '188Q1739 t 253, 9'f6 1789tO'fS 60517761•2 EIJ'l7tJ99 

1 '2 27 37 t I 6'1 •2t 9J6 '1S•9 .. 5 1 3 7 977•6 •23 '12 I 'l'f • 7 • '1877tJ27 J26i t9SJ l 792t6 97 60ir,776••7 5)'17•392 

I "2 27 39, I 69 .. 220J 39 7• l •5 i JS'l 't~H b - 2338555•7 • 'f87 Jt9 00 1269,956 t796tJ'f3 •os7772• I SJ'f1•386 

1 '2 27 'f I I I 67 "22 1 3 1IfI 1 S -s 13ze97,7 •23l '19S 11t 3 •it 87Qt'I S8 l 27 7 t 9SS )799198'1 60577771• SJ'17tJ80 

1 • " 
l7 'IJ • ] 6S -222287 911) "'5130333•8 "'233)35&•7 ·'186 7 1 000 J 28S,9s J 1803•619 605778219 53'11•373 

I • 2 ZI 'fS • 163 "'27 3260915 '"5 1 2 77 SJ•9 .. 23277'1'118 • '1863 . 528 1 29319'12 1807 1 2'18 605778815 SJ 'f7•J67 

1•2 ? 7 q 7' 16 8 .. 22 'f2333t l .. 51 25 15 8 tl •232 •12607 • 'f860 • Q'IO &3 0 11929 18101872 6os779l•9 SJ'IJ1J6 t 

1•2 21 !J9. 16 7 •22 S20'f9t6 •S l2 2S'f612 •232 0 S Ol o3 •'18561637 130 919 12 181 'f I '190 •05779913 53'+7135'1 
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1 •2 z9 113 • I 6 J .. 279JJ6b12 •'f9ti 7S b 1 • 6 • 21022bl1S • '1632. 2'10 17 57,Ja6 20111007 •os8116• I SJl46t98Q 
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1Nt~T~~~H~~e~~~~~~~~ 12°~~~~HETER 5 
CARTESIAN COO RD I NA TES 

GROUND POSITION VEL. OC I TY 
£L.APSED 

TIME x y z DX OY 
I H • M •S I I rttT I I r!ET I 1r u T1 irTISECi 1FTl!EC I 

I ~I lD a,,, .. •lO'IOZl'•' •4fllf7Dll •• • Jt9tl2ltl · • 'tlOt•ftl 1 19'lolH 
l~I lD l9"" •lQ't9Zilf•Z •lfl'Ul't7•• • 19871U•S •lfiOlf, 757 197Do 9Zl 
l~I lO It it, ... •lQIBZSB, 9 -~139191•2 • 1'81'2l•O .. .......... 1•11; .. ,3 
I ~Z JO If J. 1 •• •lQ67Z&'t•2 •'flJl233•7 • 1978713·~ •lf't9St22 7 t98it997 
l~Z 30 lfS' t 68 •307U3'o8 •'8JIZS~•Z .,., .... ,, .. •If lffO t 'llf I 1993 1525 

l~Z lO ~7' 1 •• •3Q85Z J519 •'flZ721916 • 1 '7021s • • •'I'll&• 61f I ZOOl oD~6 
1•1 30 .... , .'I •JQ91fl92•3 · ~8Z32SD• I ·1•••0&1716 "' 1t'f8Q18Z? 200&,r.• 1 
1•2 3D • t • 1 •• •3 J0 31J9ol -~I I '225 •• ·1••1a1J•l •'l'l7St9f9 2016•070 
1 ~2 lo 53. t 67 •J 11 20&61J •lf8JSl8St7 • 195757310 •'+'17 It 157 ZOZltS7Z 

l~I lo iS t t 65 •lt2102Jt8 - ~811131'1 • t 9Sll26 oS •'1'+661301 IOllt068 
1•1 3D i7tt•l •J12••s1•• •lf 8Q706 t. s • J f"19Q7'+•0 .. '+'+6 1 . '+32 2038,559 
1•2 3D 

''' 1 •8 
•J 1J8 86t1S •'t8Q2976•9 • 1 •'+'+8 ls.'+ •'t'+S6tS'+8 20'+610'+ l 

1•2 31 1'166 •lt't7777t7 •'t7f8877•'t •1t'+QSSQ18 •'+'tS I• 65 I zosJ.s 1 e 
1 ~2 31 l•1•s •l t S•676e l • lf7f't762. 8 .. J936Z80 • I .... 't't6. 7'+0 2 D60tfA9 
1~2 l I s • 110 •Jt6556'ft7 •lt7906JJ•'I • 19J200311f • lt'I'+ I • 815 2D68t'ISJ 

1•2 ll 7•t•• •3 171f 'l't3•3 •lt 7861t l9t Q " I '2772D• 7 •'t'f)6tl76 201s.•10 
1~2 l 1 ,,,6. •31833 1212 •'1781329•7 •tf23'131 •9 •'I'll I• 923 ID830H1 
1•2 31 I It, ... •l1'2 171 • 1 •'177111S•6 •t919tJ7t2 •'1'12 61957 zoto,80• 
1•2 l I IJq O ~32 01020•0 •'1773966•6 •t91'18J61S • '+'1211976 209&,z't'I 
1~ 1 3 1 1Sq67 •3ZQ98S9t0 •lf769762t6 "" 191QS29 t8 ·'+ '+161982 21051675 

1•2 l 1 11, 1 •s •J21B•B719 •lf76SSl6J•8 " 1906217•2 • If'+ 11•975 2113•100 
l~I l I 1~.t63 •322750618 • lf7'd 310•2 • J9QJ898t7 • '+lf06t95l a120.s1e 
1~2 l I 2 t. 1 •• •l2l63 1S17 • '17S70•l •7 ·1897S7'+•2 •lflfD l 1 918 21271930 

1• 2 31 IJqO wJ21ts 11 'I t!t •lf 7S27981S • 189J21fl•B •'1396 1869 213io33~ 
1•2 31 251165 •l2S J9QJ • 2 ·'+7&18Szo •If • 18889Q71S •'+39 I • 807 21•21733 
1~2 31 27 • 170 .. 326268117 • '+7'+'122716 • !88'+56 51 1f •'f3861731 21so, 1 2s 

1•2 l I 29. 1 •• •327t'ISOtl •lf7 399tf•9 •188021713 ,.'f 381•6'+ I 21S7dqo 

1•2 l 1 l t. t 66 •328020813 •lf73SS971S •t87S86l•S •'tJ 76tS37 2 16'11888 
1•2 l I 33., ... •328895612 •lf7 3 1260 I'+ .. 1811sa3•7 •'t37!t'120 2112,2s9 

1~ 2 3 1 l5tt6t •J29769J•' •lf7269Q8•S •J8671J812 • lf3661290 2179162'+ 
1~2 31 37 t I •1 •llO•'t2 1 •If • lf7225'+t •9 • 186276618 • '+36 1 I I lf6 218619AI 

l~I l 1 39 • t •& •l3J!'tl381S •'1 718l6Q16 •185838916 •lf35St918 2 19'+,332 
1•1 l 1 39,973 •3Jt8207t3 •'+ 7 J 6613. '+ •JBS68'161 I •'IJS'l1 1•7 21961920 

"" INSERTION 

DEFINITIONS 

INERTIAL SELENOCE~TRIC COORDINATE SYSTEM • THE Z•AXIS IS PARALLEL TO THE 
EARTH•S ROTAT.IONAL AXIS, POSITIVE NORTH, THE X•AXIS IS DIRECTED TOWARD THE 
VERNAL EQUINOX, THE Y•AXIS COMPLETES THE RliHT•HANDED SYSTEM, THE ORIGIN IS 
AT THE CENTER OF THE MOON, 

POLAR cooHOINATES 

DZ RAO I US VE•OCITY 
lrT/SECI I FEtT I IFT1 5E CI 

20•1. o•z •01•2••·• 63'f••797 
2J00•190 60&BZ7Stlf SJ'U • 79 t 
2103'281 •osaze 1.1 SJ 1U•78it 
21061366 bQ58Z8618 SJlf61777 
Z t 09 1 lflflf •osaz•~·• SJ lf6 I 7 70 

2112 •SIS •osezta,z '33 1HH 763 
211s.sao •osBJO'hO SJlfli1H:17 

2 118 1639 60S8JQ9t7 53'+6•7SQ 
212 1 . 691 6QS8J l~,.s 53'+6•7'+3 

2J2'+t736 6QS8J21•2 S3'+6e736 
2 1 27177'+ 6QS8326e9 53'+6•729 
21301806 6Q~8J32t7 53'+6•722 
2tl318J1 6Q58338,1f S3'i6 • 7 I 6 
2JJ6t8SO 60S83't'+t2 SJ'+&•7Q9 
21391862 •osBJSO•O 53'+6•702 

2J't2t867 6058355,7 S3'+6t6 9S 
21'IS186S 6Q58J6ltlf S31f6d~88 

2 1'18t8S7 6QS8367t2 53'+61681 
2 1 SI• 8'+2 •osB37l•O S3't&•671f 
21Slf1 82 t 6Qi:,8378t7 S Jlf/> 1668 
21571792 6Q5838 1t.6 Sl lf6•66! 
21601757 6osSJ90•3 5 31fb•6Slf 
2 t •3•716 6Q583961 l S31f', 6it 7 

21661667 6Q581fQlt8 SJlf6•6itO 
216916 1 2 6Q58itQ7t6 SJlf6163J 
2 1121sso 6Q58lfll11f S31t6t626 
21 75 t lf8 t 6Q581ti912 S31f6•620 
21 78 • lfOS 6Q581f251Q 53'+6 • 61 3 
21811323 6Q58itJ017 S31f6•606 

2J81ft233 6Q58'13A • 6 5Jlf6•599 
21871137 6Q581f't2olf 53'+61592 

2190103'+ 6Q581f't8•t SJlf6•S8S 
219 I • OS'I 6Q58'tS0•2 S3'+6•S83 
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TABLE XXIJ. - CSM PARAMETERS - ASCENT PHASE - Continued 

(b) Rotational selenographic polar coordinates (position and vel ocity vectors) 
and selenocentric osculating el ements 

ROTATIONAL SEL EMOGRAPHIC PO LA R COOROIMATE S SELE~OCENTRIC oScWLATIMG ELEMENTS 

GROUND POSITION VEC TOR VELOCITY VECTOR 

ELA P SE D AL TITUD E Hl GH• · 'ATH PERIAPS1S APOAl515 

TIME ABOVE LS LA T ITUDE LONGITUDE VELDCITY ANGL E AZ I MUTH RADIU S RADIUS PER I OD 

I H • H • 5 l I rEET I I DEG! I DEG I l rT I SE CI C DEG l 1D EGI I rt ET I I rtET I CHR I 

APS I GNITION "' LH L 1 n · orr 

1• 2 2 • 29. 167 J S 9 "! 7S• 2 • lft3979J •13087918 S363 o715 .0 27 .. 78,666 •os•z•o. 606611't06• l • 9791 

I 'f 1 2 • 31 , 1 •s 3S9 1f80•3 •'t.377 9 8 • 1Jt97900 S36lt 70 9 •027 .. , •• 659 •o56Z6Z, 606S399t I• 9791 

I ' 2 2 • 33 . 161f J S9 "1 8S1 S • '1• 35 80 2 • l lf tQ7877 S3631701f . 0 2 7 .. 79, 6 5 I 6QS6261f, •o•&a'z• I • 9791 

1 • 2 2 • 3S q 6 9 J59 1f 9 0 tlf • 1hJJ80't • I 'I • I 78Slf 53 6 3.tt9 8 •027 · 78.6'13 6056266, 6Q6SIB6t 1•9791 

1 " 2 z• 37. 1 •1 J S 9 1f 9S16 • 'f • J 18 06 • I 'tt 2 78JQ S 36 3 t 69 Z .0 21 "7 j ,6J6 6056267, 606SJ79• l . 979 J 

l '2 2'< 39 . 1 •s 35 9 50 0 • 7 • lf t29 8Q6 •llf•378Q6 Sl6J,,87 •0 2 7 · 781629 6056269, &06&:P2• I • 9791 

[NO VERTICAL RISE 

1•2 2• 'I JI I 7o 359SQSt7 •'1•2780lf :1~:~~~=1 5363t681 oD27 "' 78. •21 :mm: •06SJ66• p9791 

1• 2 2 • .. 3. 168 3&9S IO t9 •'1•2S802 53630676 •027 .. 78 ,, I If 606SJS9• p9791 

1• 2 2 • 'IS t 1 •6 JS9SiSt9 -'+.23798 • l 'h67730 53630610 •027 .78,606 60S6Z71f, 6065'352' I• 9791 

1•2 2 • '17 t 16'1 359521•1 •'1•2 179 3 " I If t 7770'1 5363 o 6U ,gz7 •78.699 6066276, 60Ut3'1S• I• 9791 

i• z 2 • "19. t 69 )S9S26 •I •'t. 197 86 ·1•081680 53630669 • 0 27 .. 1e.59z •os•21e, 606!>3381 I • 979 I 

1• z z • S I t 167 JS9S 3 1 1 3 •'I• 17779 .. i•t.976 5) 53630653 •027 .. 7e.ses 6056280, 6D65J3 I 0 I• 9791 

1 •z 2• s :, . 1 •• 35 9536 1 '1 •'l• I S77Q • l5t0762S 536316tf8 1027 .. 1a.s11 6056281 I 6065325• I• 979 t 

1• 2 2 • Ss, I 61f 359 5'11 •If •lftt376Q •lSt l7 S96 536316'12 1027 .. 1a.s10 6Q562Bl1 6065318• I • 979 J 

1"2 2 • 571 169 3S9 Slf6 t 6 •lftll71f8 •IS•27S67 53631636 •027 11781563 6056285'1 60653110 I • 979 J 

J 't 2 ,, 5 9 . 167 J S 9 S S 1•7 •'lt09736 •IS1J7SJ8 5363163 1 I 027 .. 78,SSb 6QS6286, b06S30'1 • I I 9791 

l 'i 2 2 5' I ~ I 6 S JS 9SS6.9 "''h07722 • J S1"17S08 53631625 •027 .. 78 15'19 6056288, 606&2971 1I9791 

I •2 25 JI 16 3 )59 56119 '"'h057Q7 ... 15157'177 53631619 • 027 • 78 1 Stf2 6056290, 6 065 290• I • 979 I 

t lf l 2~ 5 • \ 6 8 )5 9 56 712 ·• • 03691 •Is •6 71flf6 5363161'1 •027 • .,a, 535 6056292, 6Q6SiBJ• I • 979 l 

1 • 2 25 , , J 66 JS9S7 2.J • If •O t 67 l • lS•77'tlS S363t608 1027 ., 7a,52a 6056293, 6066271t• I 1 979 1 

1'2 2 s 9. 16 11 3595 7 7 . If • 3t99651f • t 5 t87J86 S 363•60 2 •028 • 78 •521 60S629S1 606Sl691 l • 9791 

1 • 2 25 I 1 1 169 JS 9S8 2 1 6 •J •9163 S •IS 1973S3 S 363 t5 9 7 •028 .- 78 I 51 'I 6056296, 6065262• I 1 9791 

I • 2 2S I 3 '1 b8 J~9S8 7 •7 • J 1 956 1 If • 16•07320 5 363 1 5 9 1 1028 .. 7e, 5 01 6056298, 6065255• I• 979 1 

1'2 2• IS t 16 b J S 9 S931 0 .. 3 ' 9 3 591 • lb t l7286 5 36 31 58 5 .0 2 e - 781500 6056300, 606S21f8 • t 1 9791 

BEGIN LH PH. OT y A• 

1 • 2 l S I 7 t 16 '1 35959 8 • 0 •J1 9t 5 6 8 ·1 6 1 272 52 53631S79 •D ZB ,. 79' t491f 6QS630 I, 60652•1· I• 9791 

I •z 2 s 19. 169 l59 6 Q3 t2 • 3,89Slf3 · 16 13 7 2 18 S3•l • 67tf • 0 2 0 .. 7 8 1 '18 7 60 5 6303, 606S J 33• I• 9791 

1 •2 2 S 2 1 tl 67 JS 9 6Q B11f • ) . 8 7 5 1 8 •'I 6' '!7182 S 36 3 t 668 • 0 2 8 · 78' tf8Q 60S 6 lQS, 6065 2 26• p9791 

1 11;i 25 2 3 • I 6S 3596 !3 • 5 .. 3 • BSlf 9 J • 16. s 7 ! lf7 5 363oS62 1 0 2 8 ,.7 9 I '171f 6 QS63061 606S2J9t I• 9791 

1 112 25 25 • I b 3 3S Y6 !8 1 8 •Je 8 J"1 6J - 16 . 6 7111 5363t5S6 • 0 2 8 .. 7 9 11f 6 7 6056308, 606SZl2• I • 9791 

t 11 2 2S 2791 68 JS962 "1t0 •)I B 1 lf 33 • 1617707'1 S31t 3 tSSO . 02e - 78 1 '16Q 6056310, 6065205• I• 9791 

1 112 25 29. 16 6 35962 912 •3 I 79 '103 .. 16. 8 70'10 536 3 t5 '15 10 z 8 .. 7 8 1 lf S lf 6QS6lll 1 6Q65t97• I 1 979 I 

ENO LH PILOT yA• ) 
1 • 2 25 3 I t 165 JSY 6J"l 1 l4 • 3t77J72 .. 16197003 6 3 631539 •0 2 8 ., 79 . "1 147 6056313, 6065190• I 1 979 1 

1 • 2 Z5 3:'1 , I 7o 3 5 96 3 ? 16 •3 1 7533 9 •17 • 06965 53631533 • 028 "' 78' 'llf l •0S6lllf1 6065183• I • 979 J 

1"2 25 JS t 168 3 5 96 "1 '+. 8 •J. 7330 5 -17 •1692• S363t 5 2 7 1 0 2e · 78. 't3 "1 6Q56ll6. 606517b1 I• 979 1 

1•z 25 l 7 t I 66 3 S9 650 t 0 • 3t7t27Q • 17 • 26887 5 363 05 2 1 . oze • 78 • "1 2 8 60S6ll7 , 6065 68• 1•9791 

1• 2 2 5 39 1 I 6 't 3S 9 6 S S 1 2 • 316923't •>171 368&f8 5363•515 ,oze . 78, "12 l 6Q563J9, 60•5l6 1 o I• 9791 

1•2 ZS "I I• t 6 9 3596601'1 • 3•67197 ·17•'1•808 53630510 1 0 2 8 • 78 • "I1 5 60563211 606SJ51f• I• 979 I 

1•2 ZS '13 • 16 7 JS 9665 t 7 •3t 65l59 - 17156767 5 363. 501f ,o z e • 78tlf09 6056322. 606S,lf61 J • 9791 

1 • 2 25 1t5t1 6S 3 5 9 67018 • 3•63 1 20 - 17166726 5 3631'198 1 0 2 8 •Ho•D2 6Q 5 63Zlf, 60661391 I• 9791 

1 •2 ZS "I 7 ' I 6 3 3 596 7611 •3•6 1080 ·l7t76b8S 53630•92 .02e .. 7p,39b 6QS6lZS, 606St32• I ' 9791 

1 • 2 ZS "19 . 168 3596811'4 • 3159038 • I 7 • B66&f6 53630•16 .02e .. 78 1390 60563271 606562'11 I • 9791 

1•2 25 s I I 16 7 35 968616 •3•56996 ·17•96bO&f 536Jt&f8Q • 021 • 7•• 381f 6056328, 60666171 11 9791 

1'2 2S S J • 16 S 3 5 9 6 91.8 • 315ct9S2 · IB•Q6561 53631'17'1 •0 2 8 .. 7 9 , 378 6QS6330e 6065•09• I• 979 J 

I • 2 ZS S5 ' I 7 o 3 59697 e 1 .. 3. s29oe • lfhi6SlB Sl6J1't68 •028 .. 78' 37 t 6Q56l311 •06S•o2 • I' 979 l 

1 • 2 25 S 7 • 16 8 359702 • 3 • J , So862 - 1a.261f71f 536J e 't62 1028 .. 79,345 6056333, 606&D9•• p9791 

1• 2 2 & 59 . 16 6 JS 97Q7.6 - J I "IAB Is ·-18•361f3Q 53631"156 1028 .. 70,359 6QS633't 1 •06soe1. J • 9791 

1 • 2 2• I t t 6"1 J S97 !2•9 • J• lfb 768 -181"16)86 S363t't5Q • 028 1! 78' 3&3 6056336, 606S Q791 11 9791 

l't 2 26 3 . 169 35 97)81 1 •3, 't •17 J 9 • I 8 t S6J't I 5 3 63· "l't"I •028 .. 79 I J't7 6QS63371 6 06507 2. I• 979 l 

1 • 2 26 5 I j 67 3 59 723•'+ •3 • 11 2 669 00 181 6 6295 5363•'138 •028 .. 79 , 3'f I 6Q!'t6339. •o•so •lf• I 1 9791 

I ii ?. 26 7' 1 6 ~ J S 9 7 z 8 •6 .. 3 I 'f 06 I 9 • 18 • 7 6 252 5 36 3 11.flZ .a z e - 181 3 36 6Qs°6l"IO, 60660571 I ' 9791 

I • 2 26 9' 16 't 359 73319 • J. 3 856 6 ·18 · 86ZD6 5 36 3 • '1 2 7 • 0 2 8 · 7 81 3 3 0 6QS6llf I 1 606&0'9. I• 979 1 

1• 2 2• 11' t 6 9 3 5 97 3 9,2 •3'36 5 1"1 · 18 19 6159 S 3 6311f2t •0 2 8 • 7 8 • 32't 60563"13 , 606iOlf2 • J • 979 1 

t'i :r' 26 I 3 1 I 67 35 97"1"1.5 • 3 I 3'1 '160 .. J 9 1 J6112 5363 . '1 l If • 0 2 8 .. 70. 318 6Q1516 3't'I I 606603't• p9791 

1 '1 :!. 26 I S• I b S .'J l$9 7"19 I 8 • J t3 21fOS - 19 . I 6061f S36 3 tlf09 1028 • 711. 312 bQS6l't6, 6065026• t I 9791 

1•2 2 • 11 'I 7o J5 97SStO .. 3 I 3Q3'19 · 19126016 Sl6J1'fOZ .a2e • 78 1 307 6Q5631f71 60650 l 9. I • 9791 

l • 2 z • I 9 ~ I 68 35976 0 •14 •3t2B292 "' 19•35968 Slb3'396 •028 -10. 30 l 6QS63"18, 600DI 10 t I 9791 

I • 2 2b 2 1') 66 JS 976S •6 •l• 2 6 2 31f •I 9 1 't5919 53631390 •028 .. 7e,z9s •osbl5o, 606&0D3. p9791 

1'2 2• 2 3 . 16 "1 35 9 7 7019 • .). 2 1fl76 - 19155869 S36lt311f •0 2 8 .. 7e,29o 60S635J, 606't•'• I It 9791 

1•2 26 25 ' 16 9 3 5 97 7 6 •2 •3 •2 2 116 -1916 5 819 Sl63 t J78 1028 •78 128'1 6056353, •o• .. f88, 1. 979 t 

1112 " 2 7 q 67 3 59 781t 6 • l 12 QOSS •19 1 75773 S.3 6 3 •372 .02e .. 79. 279 6QS63S'f, 6DHtloo )t979t 

1'2 2 • 2 9 • I 65 J S 'J786t8 • J1 J7 99 3 • 1918572 2 5 363•366 1 0 29 ·Hl •27J 6QU35io 6Q6't973• I• 979 1 

I • 2 2 b J 1 I 16 1f JS 97 9 2t2 •3 • I 593 J - 1 9 195671 5363tl60 •028 • 781268 6QS6l57 1 606'1t65• I• 979 1 

1 • 2 26 ) J. t 69 J59 7 9 7 .s • 3 • 13867 •20•0 5 619 SJ63 , 3 S"t 1028 .. 1s 12 6 2 6 0563581 60•'ltS7• p9791 

I •2 2• 3!) . J 67 JS98Q219 • 3 •I J 803 •2 0 • 15567 5 3 •3 1l't8 . oze .. 7e ,2s 1 6056359, 6D•lfilf9 1 I• 9791 

1•2 26 3 7, I 6S 3 5 9 80 8• 2 • J. 09737 • 2 0 1 2 5 515 S l 63 13 't 2 10 2 8 .. 71•2 5 I •os•>•11 •o•'f 1u1 I• 979 J 

~ I 'll 2 b J ? q 10 35 9BJ 3t5 • 3 107671 .. 20 • 3 5 '162 5 36 3t 336 1029 •7••21f6 6056362, 6061f;J'f. I• 979 1 

1 •1 1 ,. 'l I• I 6 8 JSY8 ! 819 .. 3,os601.1 •20' "15't09 53631329 •0 2 9 ·7102•1 •OS636J, 606't926• 1'9791 

I '12 26 "1 3q 66 )59 8 2 14 I 2 • J•03S36 •20•5S3SS 5 3631323 •029 ·78 •2 36 60S6361t, 60•lffl81 I • 9 790 

l 14 2 z• "I S q 61.1 3 59ez9. s •3•0 1'167 • 20t6S302 5363•317 •029 .,.79. 230 •os•l661 606''1Do l • 9790 

1 1• 2 26 If 7 ~ I 6 9 3S98 3 1f 1 8 -z .9 9391 •2017SZSO 5 36313'1 •029 .. 78,22& 60!16367, 6D6'f03o 1•9790 

1• 2 26 '°19 I J 67 J 5 98 '10t2 ·2· 97326 • 2 018 5 196 5363•30 5 • 0 2 9 .. 711220 •os6J•a, 606't89S• t • 9790 

I • 2 2• 51 q66 J S 98't5• 6 •2• 9S2S'I • 2 0 • 95 t 't I 5363 . 299 •029 ·710215 6ouHoo 606&f887t I• 9790 

I • 2 2• 5 3. J 6'1 3 5985 110 • 2193 182 • 21 • 05015 53630292 •029 .1&1210 6ou H 1 o •o•'f8791 I• 9790 

1•2 ,. ss. t 6 9 ) 5 9856 I il •z • 91 1 QB •21'15029 536lt2B• • Oz 9 ·78 • 205 6056372, 6061fl711 I • 9790 

I '2 26 5 7, J b7 J S98b I I 7 •218903'1 •2 J t21f97) 53631280 1029 •781200 60563730 606'f863• l 1 9790 

I '1 2 2 • 5 9 • 16 S 35 9 8 67.o •2186959 - 2 1'J'lt16 Sl63 t 271f 10 2 • .,79,, ,, 605637• 0 606'f8SS• 1•9790 

1 • 2 27 I 1 l 63 J S 9 B72 11f •2 I 8'1882 • 2 I• '1'1859 S363t268 .029 •780190 •o••l76, 606'f8'18. I• 9790 

1 • 2 2 7 J . 16 8 3598 77 ' 8 • 2•82806 • 2 I 1Slf802 5363126 2 .0 2 • -1e111s •Di6l77, 606'18't0• 1 •9790 

1• 2 27 5 1 I 66 3 S 9 BR312 • 2o8Q728 •2 I 1 6't71flf 5363•21& .02• · 7' 0 1•0 60563781 •o•ct•12. I• 9790 

1 •z 2 7 7 I I b 'l J S98 88 e 6 • 2. 7861f9 •2117't.89 536312'19 1029 tt 7f t l 75 6Q!t6379, 606'182'1• 1•9790 

1• 2 2 7 9 • I 6 9 35 9 8 9'4 10 •2•76S70 •21tB't63 0 5363121f3 •Oa9 · 7••l70 60U3BOo •06016• I • 9790 

1 •2 27 I I ti 6 9 J S'f8 9 9 1"1 ·2. 7'tlf90 "'2 l • 9"1S71 5363 0237 •029 
· 7·· • •• 

6056381 o 606'1808• 1•9790 

I • 2 27 I 3t 166 J59 9 0"lt9 • 2•72'109 • 22 10lfS12 S363o2JO 1029 ·18ot61 6ou>12, 606~800o 1•9790 

I •2 2 7 I 5 ti 6 14 J 5 99 t 0•2 •2 I 70327 •22 1 1 'tlfSZ 5363022• 1029 •7811&6 •Di6JB'l 1 606'17921 1•9790 

1 • 2 17 I 7 •I 69 359 9!S•6 • 2 I 682"1 If •2212'1393 5363'218 1029 .. 78q&J 60S6381, 606'78• 0 119790 

I • z 27 I 9 1 167 359 9 2 1 • 0 • 2 •66161 •22•3'1332 S363 0 212 •Oz9 · 1'ot0 6QS63B•, •o•_,,,,, I• 9790 



55:1 

COMM ANO /SERY I CE MODULE 

ROTATIONAL 5E LENOGR -1' H It POLAR tOORO I NA TES S[LEN OCENTR I C OSCULATING ELEMENTS 

~R OUND POS ITIO N VECTOR YE LDC I TY VECTOR 
ELAPIEO AL Tl TUDE rLJ& HT,PATH PERIAPS1S APOAPSIS 

TIM[ ABOVE LS LATITUDE LON~ITUDE VELOCITY ANGLE AZIMUTH RADIUS RADIUS PER I OD 
C H,M •SI I rEET I I DEGI I DEGI l rT/UCI I DEG I IDEGI I rEET I I FEET I I HR) 

1•z Z7 I it 1 •s l&99Ho~ •.t.•'4076 •22•'l't27J !l6l•2D5 . 02• ·78· 1~3 6iOS•l87, 60611766. 1·•790 
1~2 27 131 1•3 li•UI ol •2••1•• 1 •22t5't2 JO ll'3•1" • 02• ·71t Jl8 •056388, .• 06'1760• I• 9790 

) 
1•2 Z7 h11U li99J7tl •Z••••os •22•6~ 1~9 il6leJ•l .oz• .,79 • 1 ll •os•let,, 606'1752• I • 9790 
1~2 27 271 1'6 a"~z,1 •2tS71 J9 •22•7'1090 Sl'3ol86 •029 •7BtJ29 6QS639 Q, 606'17'1'1 • I• 9790 

1•2 27 2911'5 lli"~'. 0 •2•55732 •22 dl'tOZI uu. 180 .02• .?8t J25 6QS639 I, 606'1736• I •''790 

1•2 27 • 11170 3599§3 ,5 •2t5 J6 1tl •22•93966 536l t l 7'l .02• .. 18 • J 2 0 •os•l•z. 606'1128• I • 9790 

1•2 27 3JtJ68 36995910 •2•5 1555 •2l •Ol9QJ Sl63q67 •029 ·78 • 116 6Q5639J, 606'1720• !•9790 

1 •2 Z7 ~511 •• 35996'1 t 'I •Zt'l9 1U5 •Zltlll'tQ 5363• 161 .02• • 7• • 11 2 60S639'1, 606'1712• I • 9790 
1•2 27 371 1 •~ JStf6f1f •Zt'f737S •23•23776 53U•15S .02• •78•107 6QS639S 1 6061f7 0lf• I• 9790 

1~2 Z7 lt1 1•9 359975,z •2 I '1§28'1 •23133713 1363• 1'18 .02• ,.78 11 OJ 6QS6396 1 606'16961 I• 9790 

1•2 27 'fl• 1 •1 359980 t I •2•'13 192 •23• '136'11 536311'12 •029 .. , •• 099 6QS6397, 606'1688• I• 9790 

1•2 27 '13, 1 •5 35tfl6 1 2 •21 '1J09t •23,53S8'1 5363,13• ,029 .. 11.o•s 6Q!)6398, 606'1680t ,,9790 

1~2 27 'IS 1163 lS••• t •7 •2. 39006 •23•63523 Sl6loJ29 •029 •78• o•o 60•6ltt, 606'1672• I• 9790 

1•2 Z7 '711 •1 unn •I •2•149 12 •23173'157 5363q23 1029 • 71tOl6 6056'fOQ, 606'166't• I• 9790 

1~2 27 "'• 1 •7 l60 00 2o5 •2•3'1111 •23183392 5363•1 1 7 t029 •781082 6056'10 1 1 606't6S6• ) •979 0 

1•2 27 i 111 U 36000•·0 •2•32722 •23193326 &3631110 •029 •781078 60!t6'+02. 606'tb't8t 1 . 9790 
1~2 27 13" 10 l600 l l•$ •2 • 30626 w2'ti03260 5363110'1 ,oz• .. 78. 07'1 6056'103, 6Q6'1b39t ) •9790 
1~ 2 27 '51 1 •• 360019•0 •2128529 •2 '+•131''1 5363•0•7 •029 .. 78 . 070 6056'10'1, 606'163 ) . 1 •9790 

142 27 571 16• 36Q02'1t'I •2 I 26'132 •2'1•23127 53631091 1029 .. 781066 6 0 56'10'11 6061fb23• I• 9790 

1~2 27 &9. J 6'1 36002•·• •2•2'133'1 •2'1. 33060 5363t Q8S •029 •78t0 63 6056'1051 606't61S• I• 9790 

1~2 28 1t169 J600J513 •2•22235 •2'1•'12993 53631 078 I 029 •781 059 60S6'fQ6, 606't6071 !•9790 

1 ~2 28 31 J 67 36QO'll10 •2•2 0136 •2'1152925 53631072 .oz• •78t05S 6056'1071 606'15991 I 1 9790 

1•2 21 5 116s J6QO't6 I 'I •2•18035 •2'1t 62860 5363t065 1029 •781 0&1 6056'108, 6Q6'tS91• I• 9790 

1 ~2 28 , , , , .. 36Q05lt9 •211S935 •2"1•72792 53631059 1029 •781 0'17 60S6"109, 606"1583• !•9790 

1 ~2 28 91169 3600571'1 •2113833 •2 '118272'1 53631052 1029 .. 79 I 0 '114 6056'1091 606"1S7S• 119790 

1•2 28 It t J 67 l60062t9 •2 • 11 7 J t •2'1192655 536 310'16 • 029 •7 81Q"IO 6QS6't l0 1 6Q61tS67• )19790 

1•2 28 I l • t 66 3600681'1 •21Q9629 ·25 • OZ!t86 536JeQ39 •029 .781 0 l6 6056'1111 606'1SS8• !•9790 

1•2 z8 IS 1 I 7Q 36007319 •2 •07526 •2St125 16 53631033 102• ·78. Qll 6056'1121 606'1550• I• 9 790 

1~2 28 17 ft 68 360079 tl4 •2105"122 •25122"1 '17 53631027 •029 •781 0 29 6056"1121 606'1Slt2• )•9790 

1•2 z8 19 I 166 36008"119 "2•033 17 •25•32377 S36lt020 •029 •781026 6 0 56'1131 6061t53't• I• 9790 

1•z 28 21., ... 360090t 't •2• 01212 •251"12307 5363101'1 1029 .. 78. 022 6QS6"1 I'I 1 606'1526• I• 9790 

1•2 za 23. 169 36Q09610 • 1•99 107 ·25152236 53631007 102• •78101' 6QS6lflS1 6061fS I B• I 1 9790 

I ~2 28 251 1 •1 36QIOl•S •!197000 •25162 169 Sl6J100l 1030 •78 10 I S 6056"1151 606"1510• I• 9790 

1~2 28 17 • 166 360 l07 tQ • 'I 91489"1 •ZS1 7Z098 5362199'1 •030 •78I0 12 6056'116, 606'1502• )t9790 

l~Z Z8 J9. 16"1 3'0112•5 •t 192786 • 25182026 !tl62t988 •030 • 71•009 60S6'tl71 606'1't9J1 I 1 9790 

1~2 Z8 3 t') 69 360 t 18 •I • 1 190678 •2S•9 19SS 53621981 • 030 •78•005 60561417, 606't'l8S• I 1 9790 

1~2 Z8 a3' 167 )60 12316 • 1 188570 .. 26. 01883 53621975 1030 •781 002 60561418, 6Q6't't77• I I 9790 

1•2 28 JS t 16& 360 I Z••I • I . 861461 ·2•1 11 811 53621968 •030 .. 77,999 6QS6'tl9 1 606'1't691 I • 9790 

1~2 28 37 t 1 70 360 13 '117 • 1181435 I •2 6 12 1739 53621962 I 030 •71'1 996 60S6"1191 606"1't6 I . I • 9790 

) 
1•2 28 39 I i 68 360 1140. 2 • 11 822'1 I ·2613 1666 636Zt95S •030 .711t92 6QS6't20t 6 06"1'tS3• I • 9789 

1•2 28 '11tl66 360 1'1 517 • J t8Ql30 . ·261'11 59) S362t9"18 •030 .77,999 60S61f2 I 1 606'11f'IS • 1•9789 

1~2 28 "13, 1614 J60l!lo3 •lt78 019 ·2••51520 136Zt9"12 1 0 30 •77198 6 6QS61f211 606'1lfl7. I • 9789 

1•2 21 ltS • 169 J601s619 • !175907 •21> • 61 'ISO 53621935 1030 •77 I 983 6Q561f22t 6Q6'11f28• I 1 9 789 

1•2 ze "17. 1611 )60162•14 • 1 .111ts •26•7 1376 53621929 1030 •77,98Q 6056't22, 606'11f20• 1•9789 

1~ 2 21 .. , I 1 •6 36Ql68tO • 117)682 •26181302 53621922 •03 0 .. 77 I 977 6056"123, 606'+'1 I 2. 1•9789 

1~2 28 5 1't6'1 Hol 7306 •I •69568 ·2••91228 53•2•'" 10JO · 71·'1• 6QS6'123 1 606'+'10'1. I • 9789 

1• 2 28 13 • t •9 36017912 •I t671f55 •27•0 11 S"I 536219 09 1030 •7 7. 971 60S6't2"1, 606 1096. I 1 9789 

1~2 28 IS 1 167 36011'1. 7 •1 •653'10 •27•11079 Sl•2190Z I 030 .. 77. 969 60S6't2'11 606'1388· I• 9789 

1~2 ze 
''' 16& 

36019013 •l•6J22S •27121005 53•21896 103 0 •7 719 66 60561fZS1 6061f38Q• ! •9789 

1•2 21 n11•3 J6Qlf619 • I •61110 •2713 0930 53621889 1030 •7 7 1963 6056'125, 606"1372• I • 9789 

1~2 2• l • t 68 J602011S • l •S899't •271't OIS'1 53621883 t030 •71'1960 60561426, 6061t361f1 1 •9789 

1•2 2' 3•1•6 36D207 •I • l tS6878 •2715 0779 53621876 t OJO .. 77,957 60S6't261 606't3S6 • I 1 9789 

1•2 29 5. 16'1 36021Zt6 • , 1514761 .211 6070b 53621870 1030 •7 11 955 6QS6't27, 6061f3'+ 71 119789 

1~2 2' 7' 169 3602 1812 • 1·526'1'1 •2 7170631 53621863 1030 .. 77, 952 60S6'127, 6Q6'tJ391 I I 9 789 

1•2 29 9. t 68 360221,a •115 0527 •27•8 055'1 5362I156 tOJO •11't9't9 60S6'1271 606'133 1 • I ' 9789 

1•2 2• 11' 166 3•ozzt,5 • t • 't8'1Q9 .. z11tott1a S36Zt8SO 10JO • 77t9'17 l>QSlt'tZ81 606't3ZJ• I • 9789 

1•2 29 13' t 6'1 360235 .o • 1 1"16290 •2 8•00'101 536218143 1030 •7 7. 9't'I 60S6't281 606'13 15• I I 9 789 

l~ Z 2• I S 1 J 69 J6DZ~O • 6 •lt14'1171 •28 • I 0325 53621836 1030 •7719'12 6056'+281 606'+307 • I • 9789 

1~2 29 17 t 167 J6Q2't6t2 " I 1 '12062 •28•2 02't8 5362t830 • 030 .. 7 7, 939 &056"1291 606'4299• I • 9 789 

1•2 29 1t1 1 •5 Ho25 1 ,a • 1 139932 •28130 1 71 53621823 1030 •11•937 6056'1291 6061f29 ! t I • 9789 

I ~2 29 21. 163 3602571"1 • 1•37812 .. 2a1't009J 53621817 •030 .. 77,935 6QS6'+30 t 606't28J. I• 9789 

I ~2 29 U1161 360263•1 •lt35691 •28150019 536218 10 1030 .. 77,932 6056'tJQ, 606"1275• I • 9789 

I ~2 2• 25' 166 360268 I 7 •I •33570 •28 '599'1 t 536218 03 1030 • 77 t93 0 60S6't3Q, 60ll't267' I • 9789 

I ~2 29 Z71 16S 36027'h3 • 1 13 J "1'19 ·28169863 5362 t 797 •030 .. , 7. •2• 6056"1301 606"1259• t • 9789 

1~2 z• 29• 170 36027919 "1•2'327 •21•7•7es 53621790 1030 •771925 6056"131 • 606'1251• I• 9 789 

1~2 2• J I 1 168 uozn,5 •1•27205 -2• I 19707 53621713 1030 •771923 60S6'43 J, 6Q6't2"12• I• 9789 

I ~2 z• 33. 166 ~60ZtJ 12 •lt25082 •28t99628 53•21776 1030 •71•92 I 60S6'tlt, 606'+235• I• 9 789 

l~Z 2• JS 116'1 J6 o Z•6•• •1 1 22960 •291Q9Sltt S36Zt770 1030 •7719 1 9 6056"13 1 1 606't22b. I • 9789 

1•2 2• )7tJ69 36030Ze'f •1120•36 •291 J9'170 53621763 • 030 •7719 17 6056'+31 t 6 06't 2)91 I I 9789 

1•2 Z9 19. 167 36QJ08tQ • I • 1871 l ·2912939 1 53421756 1030 •771915 6 056'1321 60•'121 I• I• 9789 

1~2 29 'f It 165 36Q313t7 • 1 1 1 65'19 -2•139312 536217• 0 I 030 •7719 1 3 60S6'tl21 606't202• \ • 9789 

1•2 2• 'tlt 163 )603 1••3 •I 1 l 't'+6"1 w29t'f9236 536Zt7"1J •030 • 771 9 1 1 6Q56't32, •06't I 9't • I , 9 789 

1~2 29 'IS• 168 36QJ2St0 •lti2 3'10 •29159 Ha7 S362t7l• 1030 •77 I 909 6Q5b'1321 606"1I87. I 1 9789 

IH 2• lt7', ,, 36033016 • I 1 J 021 S •29•69077 53621730 1030 • 77 t 907 6056"132, 60blfi79• I• 9789 

1•2 2• 't9116s l•OlJ613 •I •08089 •29171997 53621723 •030 • 771905 6056'1321 606'1 I 71. t • 9789 

1~2 2• s 11110 36Q3't210 •l1Q596't ·291119 17 53621716 1030 ·711 903 6056'1321 606't t 63. I • 9 7 89 

1~ 2 2• 53116& 36Q3'17t6 • I 103138 •29198137 136217 10 •030 • 7 71 90 I 6QSb'133, b06'1JSS• I• 9789 

1 ~2 29 551166 36035313 •I •O I 712 •lO•Ol7S6 53621703 1030 •711900 6Q S6 "1331 606'l 1 't7 • I • 9 789 

1~ 2 Z9 17' t 6't 3603591 0 .. ,99595 .. 30•18676 5362•696 1030 .. , 7. 898 6056'1331 6Q6't 13 9• \ • 9 7 89 

1 ~2 2• 59' 1 •• J6Q36't16 •t97'1SI •3012as9s 53621689 tOJ O .. , 7 t 896 6056"1331 60b'i 1 31 I \197 89 

1•2 lO l 1167 l60370ol •19533 1 •3 01J8Sl't 53621683 .010 •771 89't 6056'1331 606'ti2J• I• 9789 

112 30 lt)65 J6QJ76tO ... 9 320't •3 01'18'136 53621676 1030 •7 71893 60S61f33, 606't I I S• I• 97 89 

1•2 lO 5 t J 6'1 360381 I. •19t076 •30158355 S362e669 1030 • 771891 60U1'tll1 606'+ I 07 I I• 9789 

1•2 30 7•t•9 36038713 •t889"18 •3 016827"1 5362•6•2 1030 •771890 60!i6"1331 606"1Q991 t • 9789 

1 ~2 3 0 91 1•1 36Q393tO .. ,a,120 •30•71193 53621656 1030 • 771888 6056't3J, 6061t091 • I • 97 89 

1~2 30 l l • 16s 36019817 ... 8'16f2 •30•11 111 S36216't9 1030 •771887 6056"1331 606't08't. I • 9 789 

1 •2 30 I 3 t I 7o J60't0't 1 If •182563 •3D•9•oz• S362e•'IZ 1030 • 77188S 6QS6't321 6061tQ761 I• 9 789 

1 •2 30 I St 161 36Qtf 10 1 I ... 80lf)'t •31 •079"11 Sl62e63S 1030 •71'181 .. 60i6'13Ze 6061t0681 I• 9789 
1~2 lO 17 1 t 66 360'11518 •178305 ·l l 1171•6 53621629 1030 •771882 6056'1321 606'10bO• I 1 9 789 

1•2 30 , , • 16'1 36Qlt2 l ,5 "176175 •3 1 •2778'4 53621622 1030 •7 7t881 6Q56'tlZ1 606"1052• 1 '9789 
1~2 lO 2 11169 360'127•1 •1 7't0'16 •3 1137702 53621615 1030 • 771880 6QS61f321 606"10'+-t. I • 9 789 

1•2 lO 231 167 36Q'll218 .. '71916 •31 •'17623 5362•608 •030 •771 879 6Q56"1l21 6061t036• I• 9788 
1~2 30 251166 360't381S •16•716 •l l •575"10 5362•602 1030 •771877 6Qi6"1321 606'+0291 !•9788 

1•2 lO ZJ' t 6"1 36Q'f't'f • 3 ··•7656 •3t •67'158 S36Zt!t9S 1030 •7718 76 6QS6"1321 606"1021• I• 9788 

1•2 30 Z91169 HOOOoO ... 6,525 •3 1 •77375 UU•Sll •OJ I •77'8 7§ •ou~l Io •06't0)3• I 1 9788 

1~2 30 J 11 167 36Q'tSS 17 ••63395 •31 •9729Z U62•ll I •OJI •7718 7'1 6 0S6't311 606"1005• I • 9788 

1 ~2 lD 13 q 6S 36Q't6 l ... •t6 J 26't •3 1•'1210 53620675 103 I •7718 73 6056'tll e 60639981 !• 9788 

1~2 lO 150170 360'16 7 • I •159 133 •l2•07 127 ll62t561 • Ol I ., ,,,,z 6056'1311 6 0•399 01 I • 9 788 
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cOHHANolSERV1ct HOgUl.E 

ROTATIONAi. SEl.E NOG RA,H IC POI.AR COORD INAT ES SEl.EN OCENTR IC OSCULATING ELEMENTS 

GROUND POSITION VECTOR VEl.DC I TY VECTOR 
ELAPSE D ALTITUDE ,L IGHT .PATH 'ER IAPS1 S APOAPSIS 

TI M[ ABOVE l.S J.ATITUOE L.DNGITUOE VEL.DCJTY ANGl,E all HUTH RAO I US RAO I US PERIOD 

Ot.M •S ) I rEET I I DEG I I OEG I lrTISECI l DEG I I OEG I I HET I lHETI I HR I 

l., 30 l7t l 6B 3 60'f 7 2t8 ··57002 • 32 • 17Q'f'f S36ZoU I • 031 .. 11 . 871 6 0 56'130, •O•l9B2• 1•9788 

1 • 2 30 )9 t 166 36 Q'l7 8 t6 •• S'l87D .. 3z,z••• 1 536Z•SI• • 03 l . 11.e10 6056'f l 0t •06397'1• I, 9788 

; If 2 30 "' 1 ' 16'f 36 Q'f8 1h3 .. , 5z13• • 32•36881 536215'17 0031 •77t869 lt056'f30, 6063967• I• 9788 

I "2 30 lf3 t I 69 J6(l lf 9 0t0 • •50607 ·32 ' 't6798 S ll>Z•S• I •03 I "''•868 6QS6'f29, 6063959• 1•9788 

I • 2 3 0 lt S, I 611 J60'l 9 5 17 • • 't81f7S • 3Zt56711f S3UoU• 0031 -11.&67 6 QS6'1 29., 60639&2• I, 9788 

1 •2 3 0 ~ 7 . 1 61> 36 Q5 0 1 •If .. 'lf63'1J • 32•6663 1 S362oU7 •OJ I .. 7f186& 6QS6'f29, 6063flf't. 1•9788 

l •2 30 '1 9 ' 1 61.J 3 6QSQ7 e2 P t'Pt2 1 l • 32e765'f 7 S36ZoUO • 031 "''''''' 6QS6'1Z8, 60,3936• 1••788 

1•2 30 Sp 16' 3 60512 • ' ... '12079 .. J2.&6 't6lf 636Z•ll3 • 0 3 1 •7f• 8•S 60S61f28, 6063•2•• I• 9788 

1•2 30 S3 t 167 36Q S J8t7 . , J991f7 - J2. 963 80 S36Zo507 t Ol l •77t86't 6QS6't28, 6063921• I• 9788 

1•2 30 SS t 16S 3 60S 2 't • '+ • • 3 7 8 1 '+ •ll106Z•6 Sl6Z•60 0 •03 I .,77,9,3 60S•'fZ7, 6D•l•11• I• 9788 

I •2 3 0 S7q63 3 6 QS J O• l ••3 5 61'.12 •l3o l6ZI Z 53Ho•93 0031 • 77•863 60~6'+27, 60'3'06• I, 97 88 

1•2 30 5'. 16 0 36QS35 1 9 .. t J3S'+9 •33•26 128 S36Zo•l6 1 031 .. 71.e•2 6Qi6'126. 6063898• t . 9788 

l. 2 3 1 I • t 6 6 3 6QS'+ I• 7 .. •J I'+ 17 • 3J I 36 Q't8 S36Zo•7' t OJ I -77•862 60S6't26i, 6063891• I• 97 88 

i•z 3 1 J • 1 •s 36QS't 7, '+ •12928'1 •l3e'f5961f S36Zo•7Z •03 1 .. 71, 86 1 60S61f2b, b06J88J1 t•9788 

1• 2 31 5 • I 7 o J b QSSl12 • • 271 S I .. 33,55979 S36Zo .. 6 •031 •7 718 6 1 6056'125, 606317•• , • 9788 

1 •2 31 7 t I 68 36 0 558.' ••ZS O!B .33,45795 6362009 1 0 31 •7ft86Q 60S61f2'+1 6063868 0 I• 9788 

I '12 31 9 I! 66 36QS6'+t7 "•22885 •33075 711 SlUo•U 0031 •1t.e•o 6056'12'1. 6063861 • I, 9788 

1• z 31 1ltt6'1 36057 01 'I ... . z a1 s2 •llo8S627 5 36Z ••• • tDll .. ,, .... 60l•'t2J, 6063853• I• 9788 

1 • 2 3 1 l J . 169 'J6QS76t2 - • J 8618 .. 33,95S'IJ Sl6Z1'f)8 tOl I .. 77,959 60S6't23, 60638'+6• t • 9788 

1 • 2 31 IS• 167 :Hos-821 0 ... I 6'185 • l'f tOS'tSB S J62tlf l l 10J 1 . 77,959 6056'+22. 6063838• 1•9788 

1•2 31 I 7 • t 65 36QS8717 "' tl'+l52 ·l't. 1537'1 536211425 10J l • 771859 6Q56't22t 6063831• I• 9788 

I 42 3 I l 9' \ 63 J 6QS9J,S ... 12219 •3'1125289 SJ62e'l l8 1031 ,.7J 1858 6056'+21, 606J823• I 1 9788 ,., 3 1 21 •I 60 3 6Q599t3 -1 JQ085 •JlftJS2 08 5J62, '+I I t OJ I .7 7,959 60561f2Q, 6063816• 1 •97 98 

1 '1 2 )) 2 3 . t 6 7 36 Q60S1Q .. . 019s2 -J'f' '151 2'1 S362e'+ O'+ ' OJ J • 71 1868 6056'120, 6063809• I 1 9788 

1'+ .i. l l 2~n I b!:, 36(1610•8 .. • OS819 •3'+•55039 53621397 • OJ I •77t858 6056'119, 606310 I• 1•9788 

J "12 3 1 271 I 7 o J606 i 616 "'• 0368 5 - l't • 6'19SS 536213 90 103 I .. 71,ese 60i6'+18, 606379'11 I• 9788 

I • 2 3 1 2 9, 16A )6 0 6 22 1'1 ••0 1SS Z • llf•7 '+B7o 5362eJB 'f 1 OJ l • 71•858 6QS6'tl81 6063787• 11 9788 

1•2 3 1 ltq6 6 36 062812 • OQS82 •Jlft8'+786 53621.)77 • 0 3 I •771858 60S61f17, 606J779• l • 9788 

1 •2 31 JJ. t 6 '1 3 6Q6J'+t0 • 027 15 -J't19'+701 5362137 0 10Jl •771858 6QS6't 16, 60637721 1• 978 8 

I '1 2 11 Hi • I 6 9 J 6(l6J917 • O't8'18 -JS• 0'+616 53621363 t DJ l •771858 60S6'il61 6063765• t • 9788 

I "2 )) 37 • I 67 )6()6 '+5• 6 • 0698 2 • JS I I '1532 Sl62tJ56 1031 •7718 5 8 605,ltlSt 60637581 1•97 88 

I • 2 JI Jl'lt 16S J6Q 6 S l t 3 1091 1 S .. 35 . 2'1 '1'17 Sl621J'f9 •OJ I • 771858 6056'1 I 'I, 606J75Q t I • 9798 

l " 2 31 391 873 3 6 (1653 1 '1 t 09867 • JSt279'fJ S362tJ'17 •OJ I .. 77, 859 6QS61f I 'I, 60637'18• 1 1 9788 

L.H IN SERTION 

) 

OEF ! NIT I ONS 

1.5 - LANDING SITE, 
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TABLE XXII . - CSM PARAMETERS - ASCENT PHASE - COftcl~ded 

(c ) Landlftf si t • coordi nates 

GR OU NO X•AK 15 RANGE ELEVAT IO N TOPOCENTRIC LS .. CS H ALT I TuDC 

ll.A~HO •LS TO rROM AZIMUTH RANG E ABOVE 

TI M[ ANQL£ I.I LS rROM LS RATE l. S 

t Ht Ht S > I orG I I N M 1 I IO U I I OEG I I rT /S EC! I N M II 

A~S IGN I TI ON . LM Lin . on 

t •z z• a.. 10 'Hi ••• a&' 3839 • z oOI J 79,99o • J7'47t2 S 9q 6 20 

t•z z• 311 10 "1 6' It 1 81f • I Sl'I '12. 8 7 ,,,,,,o -J696tl S 9 • i 6 29 

1•2 z• ll 0 1 •• "17. 2 0 UoU 0 6 ltl t 7S 179,99 0 '"3 6 '+2. 7 S 9 • i 63 7 

IHI~ n:m U:i~ t ~ :mz ~~:tt m:m :m~:R S 9 • 16'tS 
S 9 • i 6 S lf 

1•z z• l• • t •S .... ,, 7t tlfJI O '16 •SS I 79, 989 • J'l68•0 S9 •I 66 2 

ENO VERT I cAL RI SE 

1•z 2• • 1 ti 70 5 DtS7 79, 30 •• '17 •SJ 179,989 • J'IO'ltS S 9 • I b7U 

1•2 Z• .. l t J 68 & l t lf8 ?7• 1•72 lfl t S'i 1 791 988 • JJJ812 5 9. J 67 9 

1•z z• Uo 160 52. 't2 7'ol 0 '7 'ft. 5 8 J?9 1988 ""3 26910 S9 • t 6 8 7 

1•2 z • 't7 • I •If 53' 39 75o O•S5 50•65 179,987 • 3 196t8 S 'hl69 6 

1•2 ,. '0H6t , ... 31 71f•O D53 5 J t 75 179,987 • Jl 2 1'S S 9 • J.7Qlt 

I H z• 51 01 0 SS t 't I 7Z 0 9907 SZtlU J 79,987 • J Dlfl10 5 99171 2 

1• 2 Z• IJ t t 66 56. '16 72t 00 2 1f 5'4. 0 3 ·, 179,986 • 2961t l 5 9 • I 7 21 

l •z a• lit t 6'f S 7 • 5& 7 1 • D'f 1 7 55 • 22 179,985 • 287 S e9 S9q729 

1•z 2' ., . , ,, 58 t 66 70• 10 96 56 ,,,.,. 179,985 -2 787 . 2 S9 •I 7 38 

1•2 Z• ,,. ,,1 59. fl l 6912073 57. •8 179 198'4 - 26• 1h9 S9 • 17'46 

l •z ZS I t 1 •s 6 0 199 6flt33•0 58•9• 1791983 •2599 1 0 5 9 • I 7S't 

I H ZS 3. 163 62•2 0 67tlt961 60•27 1791982 •2 '499. s S 9 q76 J 

1'2 ZS s, 1 •a 63. 't'f 6',.691 0 6 1 I 6 1 I 79, 98 1 •23961 2 S9 • I 77 1 

., 1• 2 ZS 7 I J 66 6't. 71 ,s,9 1•a 6Zt99 179,980 - 22891 2 S 9t!780 

l •Z ZS 9 q 6't 66• 0 1 65. 18'+2 ... I 39 1791979 ·2 110. If S9q78B 

1•z ZS 1 1 . 169 67. 3'f , ... 'f860 65•82 179,978 · 206319 S9•J797 

1 •2 ZS 13. 168 68t 70 63t 8 260 67. 29 179,977 • 19'fS, 7 S91 J8Q S 

1•2 2S I S 1 166 70 10 9 6l•2 0 SS 68 t 78 1 79 1975 -1e23 1 9 S9 ti 8 t 't 

BEG l N ~M P l ~OT y A• 

1'2 ZS 1 7 t 16 'f 71 15 1 •21625 7 7013 0 179. 97 3 "" t 698, 6 S9eJ8 2 2 

l •2 ZS l9tl69 72195 6210877 7 J I 8'f 179197 0 • 156919 S 9t( 8 31 

1•2 ZS 2 1 I 16 7 7 'f. '12 6 1 15926 7 3 1 If I 179,967 • 1'438.0 S9 q 839 

t 'Z ZS 21, 16s 75 I' 1 6 1 d't l lf 7& •OD 1791963 • J 302 • 9 5 9 t J 8 't8 

I H 2S 2&1 J 6 3 771 'fl 6 0 •7352 76•62 179 1959 - 11 6s1 o S 9•18Sb 

1•2 ZS 27 t 1 •8 78196 6 0 137'18 7&125 17 91953 - 102't I 't 5 9 • I Bb& 

l 'Z ZS 29 I 161:. 80 151 6 0 • 0 61 0 7919 1 I 7919•U •88 1 's 5 9 • I 87'4 

[N D LH 11 1 LO T ,A. 

) 1•2 ZS l I t 16s 82t 0 8 59t79'f7 8 1 t 58 179, 9 JS • 7 36 I 't S9 q 882 

1•2 ZS 3 3 • I 7 o 83••• 591576'1 83126 I 79 19 18 - 58916 S'h 189 1 

!OZ ZS 35 t I blS 85. 2~ S9t'I 0 67 l'I • 9f> 179,890 .. ~~I ' 'I S 9q 8 9Y 

1•2 ZS 3 7 ' 1 •• lhtBS 59t286 0 86t•S J 79,83S ·292 t I 5 91 1908 

1'2 2S Jt. t 6'f 88. "' s' • 2 1 'I S 88•36 179.66 2 • 1't 2 I0 5 9 t I 9 I• 

l•Z 2' • 11169 9 0 .o• 591 1925 89 t 9 '1 8 e 372 Bo• S91j92 S 

l •Z ZS 'fl I 1 67 ' 1 16 7 s•.22 01 88123 • 31 'I I SB 1 8 59et9J'I 

1•z ZS 'fS 1 t 6S 93 t 27 Sft297 Q 86t52 • 160 Joe. B 59" 9'12 

1•z ZS ~7 o 16l 9'1117 591'1233 8'11 8 2 d07 '1 5 8. a 59 • 195 I 

!O Z ZS 'f9 • 16& 96. '46 5915985 83 • l l 1 0 80 b06. 2 S 9 q 9S9 

1•2 ZS S I t 1 6 7 98. O'I 5918222 8 t • 'f6 1 Ob'I 752. 8 S 9q968 

1'2 ZS SJ• 166 99. 61 60• 0 938 79 t 71 t 0 5'1 897. 6 59 1( 97 7 

1•2 ZS 151 1 7 0 I 0 I t 1 6 60· If 128 78 t 1 3 I 0 '16 1O'tO•3 5 91(985 

1•2 ZS S7 t 168 ID Zt69 6 0 . 778'1 76tS D 10'10 1 1 s o . s S 9• 1 99~ 

1• 2 2S ,, • t 66 I 0'1t2 0 61' 1••• 7'f t 88 1D36 I l 18 ol 5 9• 200 2 

1'2 z• t t 16'1 10 516• 6 1 t6'458 7 31 29 • 033 ! '152. 8 S9 • 20 I I 

1'2 Z6 3 t 169 I 07 • I S 62 • I 'f 5 7 7 1 I7 l 1 0 3 0 I 58'4 • 't SY• 20 2 0 

1'2 z• 5. 16 7 10 8 159 62t688 '1 7 0 I 18 . 0 21 17 12 I 7 59 • 20 2 9 

l•z u 7 t J 65 110 • 0 I 63t2 7 3 0 68167 .02s 18371 7 ' 5 9 • 203 7 

t•z Z6 9. 16'1 111 • 'ID 631898 0 67 I 111 . 023 I 959 ti S 9• 2 0 't b 

1•2 u 11 I 169 11 2. 75 6'1•5622 65 t 7 2 . 0 22 2 076 1 8 ~·. z os s 
1'2 26 l lt167 11 'I to • 65t26'17 6'f I 29 . 0 20 2190 ' 9 5 9• 2 0 6 3 

1"2 u 15 t 165 I 15 • 38 6o6 t OO lf l 62t89 • 0 t 9 ZlO l .Z 59 1 20 72 

1•2 Z6 I 7 o 170 11 6. 65 6617 7 9 1 6 l t&2 1a 1 a 2 'f 07 I 8 5 9. 208 l 

l • Z Z6 19 • 1 •e 117 t 8 8 6715887 60•19 , 0 I 7 25 1016 59 12 089 

t• z Z6 2 1 . t 66 1 1•• 0 9 68 t 'fl I s 58188 t 0 J7 260918 59 1 2 098 

t• z z• Zl t t 6'1 12 0 . 26 6913 0 63 5 7 t60 t 01 6 2 105.3 5 9• 2 107 

l•Z Z6 zs, 10 1 2 1 t If l 70 0 2 11 9 56t36 • 0 I S 2797 •I 59 . 21 l b 

1'2 Z6 271 t 67 I ZZoSZ 7 1 t I '175 SS 1 l 'I 1 0 I 'I 2 eas1s 5 9. 2 12'1 

t •z Z6 29 11 65 1 2 3 I 6 0 72ol ll l il196 I 0 I 'I Z970 t 3 5 9. 2 1 )3 

I H Z6 ,) I t t 6 '1 1 2'1•65 731 10 25 52 •fl I 1 0 I J JOSI 1 7 59. 2 l 'f2 

1• z Z6 3 3. 16• 125t67 7'1tl 199 5 I • 68 1 0 I 3 3129,9 59 • 21 S I 

1• z Z6 35. 167 1 26167 751 1625 5 Qt59 t 01 2 320'1t8 5912159 

l•Z z• 37, 16s 127••3 76t2293 '19 t SJ 10 I 2 327b 1 6 S9• 2 Jb 8 

~ 
l •Z H J9 . 17 0 1 2 s • s ·6 77,3 1•2 '18 ' '19 t 01 2 JJ'tS t S 59 . 2 1 77 

1•z u '1 t 1 t 6& 1 29 t '17 ]8 I'll I J '1 7 I '48 1 011 J'f I I • 'I 5 9 1 21 8b 

t •z Z6 'f l t 16 6 1 3 0 • JS 79156'16 '16. s o . 011 3'17'1. b 59• 2 19~ 

1"2 Z6 '45 t J 6 't t 3 I t2 0 8 0 t7 18l 'fS 1 5 '1 • 0 I I J5JS d 59 . 2203 

1•z z• .. 7 . t 69 t 32 • Ol 8 1 I89 1 8 "" t 6 1 • o 1 o JS93, l S9e22 J 2 

1•2 Z6 .. , ' 16 7 1 3Z t &If 83t 0 137 'flt 7 1 1 0 I 0 36't8 I 5' 59 1 22 2 1 

1•z zo 1 1 ' 166 I 33 •62 l'f t 2•3'1 '42 I 83 • 0 I O 3 70 I , 6 59•2230 

1•z Z6 SJ 1 16'1 I 3'f • 37 8St5202 'f 1 . 97 t 0 I 0 3 752 1 If 59·2 2 3• 

1•2 Z6 Ss t 169 135 " 0 &617613 'flt l 'f 10 0 9 380 I 1 I S 9 • 2 2 'f 7 

1•z z• 5 7 1 1 • 1 1 35 • 8 I 98, 0 222 lf O 133 t0 0 9 38'17 t 1 S 9 • 22Sb 

1• z Z6 59. 165 1 3615 0 &91296 0 39 t S 'I 10 0 9 J892t3 !:19 . 1 2 1:.s 

1•z 27 t 1 t 63 I 3 7 t I 7 t01Sl'tZ 38177 I 00 9 393510 S9 • 2 2 7't 

1•z Z7 3' 168 137•12 •t1816z 38•02 10 09 3975,9 S9 •2 2 83 

1• z Z7 5. 166 I 38 t tf'f 93 t 2 0 I 'I )7•Z' 10 0 8 'IQ IS 1 I S9 1 Z292 

l•Z Z1 7 . 16't 1 391DS 9'f1SZ•6 36tS8 •0 0 8 '1052. 1 59•2 30 0 

1•z Z7 9 1 169 139 I 6'f 9S•869S 35189 1008 lf 0 88 I 6 5 9 • 2 lO' 

1• 2 27 11 t J 68 J 'I O• 2 1 97t22 0 9 lSoU t0 0 8 If 123.t 591 2 3 18 

1'2 2 7 1 3 t I 66 l 'IO t 77 91t S 83S )'1156 tOOB "I I 56 • 2 59• 2 3 2 7 

l•Z Z7 ls. 16'+ 1 'f I 13 1 99t9S68 llt•Z 100 8 '1 187 1 B S 9• 2 33~ 

t•z Z7 I 7 t1 0 I "1 083 IO lol~OZ ))12' 0007 • 2 1Boa 5 912 l 't 5 

1•z Z7 191 167 1'421 l'f I OZo7ll& Ht'9 1007 '12'47. 'I S9e23Sli 
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COMMAND/ $[RV ICE : MODULE ~ 
LANO ING S I TE COORDINAT ES 

GR OU NO X•AX I S RANGE ELEVAT l ON TD~OCENTRIC LS • CSH ALTITUDl 

ELAPSE D • LS TO ,ROM All MUTH RANH ABOVE 

T I ME ANGLE LS LS FR OM LS RATE LS 

I H •11 • 5 1 I DEG I I N HI I iO EG I ID EG I I PT /SEC! IN H 11 

J"2 27 2 1 , I b!:t 1 'f2 ,93 1o•ol361 . U109 1007 lf 275 ... 59•2363 

I •2 27 ?. J • I bJ l '+3. 3 l IOS oS •78 3Jo5 I . 001 lt302tZ S9oU7l 

I "2 l7 2St1b8 I lf3. 7 7 I06t968 1 30•0 • 00 7 lf3 28. 0 5902381 

1 •2 2 7 2 7.t6b ..... '22 lo8• 3 972 30• •O • 007 1t352. 8 59•2389 

I •2 27 29 I I 65 l lt'+.66 109 ·8339 291 8• .001 lf3?6 1& 591ZJ98 

1• 2 27 3 1 •I 70 l'f S• 09 111 o2 78 2 29,,) · '007 lt399 ... 59•2'+07 

1•2 27 lJ t I 68 1 '+S•5 0 112 1 7298 28oU· 1007 'f'+2 l • 3 59' 2'+ a• 
1 •2 27 l5q66 l 'fS • 90 ll 'lt l886 28o3J 1006 lflf'f2 I If S9 • 21f2S 

I •2 27 37q6q I '+6 1 29 11 5. 6S'42 27•82 • 006 It lf62 I 7 59. 2'+3'+ 

1 •2 2 7 l 1h j69 t 1Ut6 7 11 7oi263 27. 3• 1006 '+'+82. 3 59. 2'+'4 3 

I "2 27 If 1' 167 1lf71 OJ 11e ,6 0a+8 26188 t006 lf50 It I 59t2'+52 

1 •2 27 1+ 3t 165 1 't7 t J9 12010893 26. lf2 t006 a+ S 19d 5912 1Hd 

1• 2 2 7 'IS 1 16J t '17 1 7'4 t 2 1 ,5 ao1 2519 7 1006 c+536. 6 5912'47 0 ~ 

1 •2 27 '+7 t 1 •e 1 '48 107 ( 230 0761 25 ,53 1006 '4553. 3 !t9 I 2'179 

1 •2 27 '49t) 67 1'+81 'fO 12"o 5775 25• ID 1006 't569 .s. S9t2'f88 

1• 2 27 5 1 • 16s 1'+8I72 12' oD8•1 ,. ... 1006 '158110 5 9o2H7 

1• 2 27 6)1 170 I '+9. Q3 12705957 2• 027 . • 006 'f600 t 0 59,zso• 

1 • 2 2 7 5S I J 68 1 '49' 3l 12901122 u ... . ,006 ... I 'I,, S9oZ6 11 

1 • 2 27 57 1 I 66 1'49'63 f 30oU3' 23. 'f7 1006 ... 2 .... S.9. 262'4 

1 •2 ,, 59. l 6'4 1'49I91 132ol590 23•0• 1006 1f6 .. I 1 9 S9o21l) 

I •2 28 l ~ l 6 9 I SO• 19 IJ3e6890 22•70 1006 ... s .. 19 59125'42 

1'42 28 3 " 16 "/ I SO• c+6 13512232 22133 .oos 't6671'+ 59•2161 

1• 2 2• St I 65 150•73 136•7620 2 J t97 1 DOS 't679 1S S9•2U0 
·) ,., 28 7,) 6'4 I SO• 98 JJ813D't2 21•6 I 1005 '169112 59•2569 

i 'f 2 28 9 . 169 15 1 I 23 13918501 2 1 1 26 1 DOS 't702. 'f 59t21i78 

I '11 29 I I t I 67 l s I I 't7 I If I I J997 2019 1 • 005 lf7 l 3. 3 S9e2S87 ... 
1 • 2 28 13, I bS I S I 1 7 1 llf 21952 B 20157 1005 '47 231 8 5912596 

l '42 26 IS• I 7o l S l • 9"1 t 'flf e S 09l 2 01 2't .oos "' 3't. 0 5912606 

1 •2 28 17 t 168 I 52 1 t 7 1'16•06 •2 19• •2 1005 'f7'tl t 9 59I2•11t 

1 •2 28 19. 16 6 I 52 1 39 (•7·•321 19 I 60 1005 .. 753' .. 59•262'+ 

I 'f2 28 2 t. 16 1.1 I 52 1 60 l t.t9' i 982 19 128 oOOS '4762. 6 59•2633 ,., 28 2J' ) 6 9 I 52 1 81 150176 73 l8 197 1005 '177 l I If 59126'12 

1 •2 28 2S. t 67 I SJ• 0 I tS 21339 7 18•'7 . oos q780tl 5912661 

1 1~ 2 28 27 , I 66 l SJ• 20 l sl t 9 1 'flf 18 •37 1 OD S q788 I" S9t2660 

1 •2 28 29, I 6'f I Sl • '40 I 5S 1 'f9 I 8 18•01 1005 1t796 ... 59•2669 

1 •2 28 3 t 1 t 69 153tS8 ( 571 0 7 19 17079 1005 1t80a+ I 2 S9tZ678 

1 •2 2• 331167 153. 71 I se 1 6S lf'f 17150 '005 'fB l It 8 S9t2687 

1 •2 20 JS t t 65 I SJ• 9'f UO •ZJ 9't 17 • 23 1005 lf8 I 9 tl 591269 6 

1 •2 28 J7 t I 7Q I S c+ 1 ) 2 161• 826 8 16 ,95 100S 'f826 I 2 59027 0 1 

.- 2 2 8 J9') 68 l 5'+ • 29 l6Jt'll65 16 1 68 10 0 5 "833 1 I S9o2716 

1 •2 28 'I I t I 66 I S'f 1 'fS I 65 1008'f U•lfl • 00 5 'f8l9 t 7 59t272'f 

I •2 28 'i 3 t I b'i I Sit 1 6 1 1661602'4 16 ol I . oos 'f8't6 I 2 S9t27J3 

1 •2 28 'f S t I 69 l 5'1t 77 168 I J 99 1 I Sol9 1006 'i8S2. " S9t271+Z 

) ,., 28 If 7 t I b8 15'f • 92 l 69t797l I 516lf 100'f 'f8S8 15 S9t276 1 

I "2 28 'f9 t I 66 1ss.01 171tJ97'f l s I 39 1 DOit 'f86"1 I .. 5 9t2760 ,., 28 \;I• I 6'f I SS• 2 1 172t9991f Is' I• 100" "18701 I S912769 

1'2 20 SJ t 169 I SS 1 36 17" • b03J I '4t90 tO Olf 'f87S, • 59 •2779 

1• 2 28 SS t 167 I SS• "19 176 1209 0 1••'6 e OOlf q88 l 10 5912788 

1 •2 28 S7 1 I bS J S S1 b J 177 I 8 I 61t Phlt2 1ooa+ 't88612 S9•2797 

1 •2 28 S9t163 1551 76 17 9. '255 '"' ,, I 00'4 '48911 2 S9o2 806 

1 • 2 29 I • I b8 I SS18 9 191 10363 13 ••• • DOif 'f896t I 5912816 

1• 2 29 3 . 166 I 56 t O I l 82tb't8• 131 7'1 1 00lf '490019 S9 t282& 

1 •2 29 s. t 6't I S6 • l 'f (8•02630 13• 51. 100'4 't90St6 S.9 • Z831f 

1 •2 29 7' 169 I Sb• 25 1851878 " 13•2' 100'4 't9 I 01 0 &9t281fl 

1 •2 29 9. 1 68 I S.6 1 37 187 1 '1952 13• 07 • DO'l 'f9 Pt• 3 59,2es2 

1 •2 29 I l t J 66 I S6 • lfB I B9tllllf 12•86 10Dlf '49 t 8. 6 59028'1 
I q; 29 13 ti 6'+ 156 159 19017330 lZ. •5 100'1 '4922 I 7 S9t2171 

I 'f2 ,. 15 t 169 I S61 70 19 213539 1 2 ..... ,OO't lf926 . 6 59,zeao 

t 't 2 ;!"/ I 7 1 t 67 15 6 1 8 I 193097'1 12 •23 100'1 1t9301 S 5912119 

till: ,. 19, I 65 I S6 • 91 1950599 7 12•03 100'4 lf93't. 3 S9t2898 

1 •2 2') 2 1 • I bJ I 57 1 0 I 1971221fl 11 183 1 00'+ '19371 9 S9t2907 

1 •2 ,. 2 3. 168 I S 7 ti I 19818508 11•63 tOO'f ..... le s 59129'7 

, • 2 29 ZS t I b6 I S7 • 20 2001 '47?8 11 o •3 t OO't 'f91flft 9 S 912926 , ., 29 27 • I 6 S I 5 7 1 29 202• 10 59 11 •2• 1 001f 't9'f81 2 69 •2935 

t 'f 2 29 291 17 0 I 5 7 1 38 20l t 73SZ 11 • os 100'1 't9511 s 59. 29't't 

1 1! Z 7.? l t ti b o I S 7 •If 7 zos' 3655 10•8' t OO't 1t9S'f1 6 S9 • ztr,'t 

1•2 29 3 3' I h o 15 7. 5 6 206,99b 8 10•67 100'f 14957, 7 S9•296l 

I '2 2• JS'16 •4 l 5 7' 6'f 2081629 1 IO• '18 •DOif q9bO • 7 5 912972 

I • 2 1Y .l 7 tJ 6<; 1571 7 2 2 J 012b2 '4 Io• 30 10D'f it963. 6 5912982 

1'2 ,. J91 J 6 1 157• 80 2 (1t tl96 6 I 0 1 12 100'4 1t•6•1 .. S9t2991 ,., l ? "I I ' 165 1s1.a 8 2 13153 1.7 9ttlf tOOlf '49691 I 5913000 ,., 29 'f 3' 163 I S7e 96 21 s" .e2 · ,,,, , DOif 't971tB 59•30 09 

I "2 29 't S t I 68 I 58 • Ol 21618 0 5 1 t. s• 1 DOif tt97'f 1 If S9o3019 

I 'f2 29 If 7 t I 6 1 150.1 o 21 e . 'tlf 2 8 9 I lt2 1D01f ... , •• 9 59 13028 

I '12 29 'f9 t I bS I SO 1 17 22De OBI J 9. 21f • DOif '4979. 3 5913037 ,., 29 S I t \ 10 I S B• Zif 22 1 1 7207 91 07 100't 14981t7 59•JO'l7 

'" 29 !":i.l •I 68 1se•3 I 22J136 0 7 8. 91 tOO'f 1t981f 1 0 59130£.6 

l'f L 2 • SS ' J 66 J S813 7 22S 10 0l6 8. 7'1 100'1 '198612 59t306S , ., ,. 5 7 '1 b'i 1 se • .. .. 226 16'431 ..,. tOOtt '49881 .. 59t307ft 

~ 1•1 2 2• S9 t I 69 1S8 1S O 228. 2 8 5 '4 8 1 ff I 100'1 1t9901& !t9. J08't 

, , 2 )tl I • I 67 15 8e5b 22919283 8. 25 100't "992. 5 ... S9iil093 

1"2 30 3. 165 !S8•6 2 2J l1 S72 '1 8109 100'1 't99'4 15 S9•3IDJ 

1 •2 JO s' J 6'f 1se.61 23 3• 2166 71 tl tOOlf 1t9•61 'f S9 o3112 

1 • 2 )0 7 I t 69 I SB• 7 J 2Ja+t861S 7•71 oD03 ...... 3 59 0 3121 

1 •2 )0 9 •I 67 158178 23615 070 7 162 1003 S OOD o1 59 1 3 l 3 1 

1 •2 30 I It I 6S 1 se. e3 2J8t1Sll 71 '17 0003 600109 591 l I 'tO 

I •2 30 13 t I 7Q 158' 88 2391799 7 7•31 o DD3 6003•6 59, 3 I '49 

1 •2 30 Is, J 68 158193 2c+ I t'f't•9 7". 1003 5005t3 5913159 

I lfl JO I 7 t 166 1581 98 2 '43•09't6 7•01 1003 500619 S9t3168 

I • 2 JU l q . t 6'f 159103 21t'f • 7'f29 6117 1003 50011'1 59 I 3177 

I •2 JO 2 1 ' I 69 l 5 9 • 07 2'f6 I 39 u 6172 eOOJ 501010 59,3197 

I •2 30 23 I I 67 I 5 9 • I 2 Zlf8 10'4 l '1 6•17 oOOJ SO 11 • • S9•3196 

I • 2 30 ZS I) 66 J59tl6 zq9169l2 •• tt3 1003 5012•9 5913206 

1'2 30 27' l 611 15 9 t20 25 I 1 lit I It 6111 oOO) SDI• o2 59tlZI& 

I •2 30 29 I I 69 I S91 2'4 252•••20 6• I lf 0003 SOlS16 59,3z2,. 

1 •2 JO JI t I b7 iS91 2 8 25'4 I •'13 1 .. oa .au •o r••• S91JZJ'f 

1 •2 JO )) I j 6 S 159132 256129'+• &186 .au· 50110 I Si9132tt3 

1 •2 30 JS, I 7o I S 9 • l• 2S7t9'f65 5"t 72 1003 5Dl91't 5913253 
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COHMAND/SERVlcE MODULE 
LANDJNG 5 J TE ,oo•DJNATES 

GROUND X-AX I S RANGE H.EVAT ION 
ELAPSED • LS TO FROM 

TI Ht ANGLE LS LS 
I H tH •S I lO [G I IN H 11 I DEG I 

1•2 30 37 • t 68 I 59 • '10 2S9tS988 StS9 
1•2 30 l9f166 I St, 'l l 2•1e2S I S r,. 'IS 
1 •2 30 ~It ! 6'1 I 59 • '16 2621905 1 Sol I 
1• 2 30 'IJ 1, ,, 159150 26'115585 S • I 8 
1•2 30 'IS t t 68 I St• &l 26612 122 S•OS 
1•2 30 q7. t 66 t 59t56 2b7t8663 ". 9' 
1•2 30 '19 ti'" 1 59. 59 269152 0 7 1h78 

1• 2 30 6 t t 169 ! S'h62 2 71tl7 SS 1h65 
1•2 30 SJ t t 67 t 591 6S 27218 30 5 't. 52 
1•2 30 iS 1 t 6S I !t9, 6 7 27"•'1858 "' '1 0 1•2 30 57 t 163 159170 276. I 'I I 'I ... 27 
1•2 JO ,,,,,9 I 59 1 72 277 17973 lt•I'+ 
1 •2 3 1 I t 166 159175 2791'1539 't. 02 
1• 2 l J 3 t t •S IS9t77 211ol J0 3 Jt89 
1•2 l J st 1 7Q I 59·• 79 282t71t•9 3• 77 
1•2 3 1 1• 1 •a I 59 • 81 211ftlf237 l••5 
1•2 3 J 9 t I 6• I 59 • B't 286t 0 8 0 8 l•S2 
1 •2 3 I 11 • 1 •it 159186 287t738 1 3 • 'tD 
1• 2 3 I 1 l t J lt9 I 59 t B 7 28 91395• 3. 28 
1 •2 3 I I S t I 67 ! S9t89 291tOSll 3. 1 • 
1 •2 3 I 11, 1 •s I 59 • 9 1 2921711 1 3 •0'+ 
1• 2 3 I It t 1 •l ! S9t9J 291ftllt92 2. 92 
1•2 3 J 2 1 , 1 •e l 59. 91f 296•0279 2. 8 I 
1•2 31 2J t 167 1S9•96 297••863 2tb9 
1•2 31 2s, 1•s 159,97 299 t l'tlf8 z,51 

1•2 3 J Z7 t 170 !59t99 JO I t DD l5 2. f.f6t 
1• 2 3 1 29 • 1 •e !6Dt00 lQZ••ltZl 2 •JS 
1• 2 JI J 1 t t •6 1 6 0 • 0 I lO'h3213 2•23 
1• 2 3 J lJ. , , .. 160102 3Q5e98Qlf 2. 12 
1•2 3 J ls, t 69 t6tOtOl Jo?, •l•6 2 • 0 I 
I •2 3 1 37' l •7 160. Qlf JQ9t2989 t • 89 
1•2 3 1 39. 1 •s 160. Q!E. lJ019SB2 I• 78 
1•2 31 39,973 160•0' 3 I I • S'tllf It 71f 

LM IN SER1 JUN 

DEnNITIONS 

X•AXlS•LS ANGLE • ANGLE BETWEEN THE LINE•OF•SIGHT TO THE LANDING SITE AND THE 
X•AXIS OF THE VEHICLE. 

TOPOCENTRIC LS·CSH ALTITUDE 
AZ I HUTH RA NG E AB OV E 
FR OM LS RA TE LS 

l DEG I JFT/ SEC! IN MI I 

1003 fa D2 0 •S 59•3262 
•0 03 502 le 7 591327 1 
• 003 502218 5'113281 
1003 5 0 2319 5913290 
10 0 3 so2•. 9 S9tJ3 0 0 
1003 5025 19 5913309 
• 00 3 502618 59•3l t9 
100 3 502 7 18 5913328 

1003 502817 59,3337 
10 0 3 5 0 2915 59 t Jl'l 7 
1 00 3 5 0 301'1 S91JJS6 

10 03 5031. 2 5913366 
. co l SD32t0 59oJH& 
t OD l S Dl 2t7 !i9tJJ8S 
t DD J 5 0 33 • 't S9tJl9't 

t DO l 5 Dllf • I 59. JlfQlf 
t OOl 5 0l't • 8 59. Jlf t l 
t 003 S 03S elf S9t3't23 
• 003 5036.0 S9•31f32 
•DDl !t Ol6, • S9 • Jlflf2 
t ODl 5037 • I 59 t Jlf5 l 

' DDJ 5 0 3 7 t7 59 t Jlf6 I 
t OD l 5 Dl lt2 59tJlf7 0 
t OO J 5 03 8•7 S9eJlf8 0 
,QQJ 5 03 9'1 59tJ't89 

1003 5 D3 9tS S91J't99 
, ooJ 5 0 '+ 0 •0 S9tJS OB 
1003 S OlfO , 3 59,35 18 

10 03 S OlfO • 7 59,3521 
1003 SO'+I tl 59,35 37 

100 3 S O'+ It If !E.9 t 3Slf6 
1003 S Olf It 7 59•3556 
• 003 SOlf I , 8 59,3559 
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LM PARAMETERS -
ASCENT PHASE 
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TABLE XXIII.- LM PARAMETERS - ASCENT PHASE 

(a) InitiaJ.ization parameters 

Definition of REFSMMAT 

I y . = I YIX YIY 
!xl jxrx XIY 

\._z SPACECRAFT l_zrx ZIY 
PLATFORM 
STABLE 
MEMBERS 

xrzl jxl 
YIZ 'I y 

ZIZ_j l. .ZJEcI(MNBY) or 
MCI(MNBY) 

REFSMMAT components: 

XIX = -.26712678 

YIX = .19308503 ' 

ZIX = -.94411942 

XIY = -.86784820 

YIY -.47408943 . 

ZIY .14858917 

Mean-of-epo_ch : 1971 

Landing site coordinates: 

Latitude : -3.6733741 deg 

Longitude: -17.4G4627 deg 

Radius: 937,735 n. mi. 

LM 
lift-ciff 

Selenographic -.17061019° 
l atitude of 
sun 

Selenographic 45.254492° 
l ongitude of 
sun 

Selenographic -4.9055479° 
l atitude of 
earth 

Selenographic 5.7687603° 
. ' longi t .ude of 

earth . 

Selenographic 3.6733179° 
- inclination 
of flight 
plane ~ 

---- ---

LM lift-off 
+ 4 min. 

-.17052575° 

. 4 5. 220740° 

-4.9026657° 

5.7669629° 

167.82317° 

--

XIZ -.41890668 

YIZ .85904448 

ZIZ . 29421047 

LM 
insertion 

··--·-··--
-.17045902° 

--- ----
I 

45.193939° 

-· ······- -- ·· ···--···--

-4.9003753° 

I 5.7655342° 

167 .82116° 

--
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IN ERT IAL 5~~~~~C~~9~i~ PARAMETERS 

CA~TESIAN C00ROINATE5 PO LAR COOROINATES 

OROUND TI ME POSITION VELOCITY 
ELAPIED F~OH APS 

TI ME IGNITION x y z DX Dy DZ IUDIUS VELOC !TY 
t HtM•S I i SECI i FEET I I FEtT I J'EET I 1FT1StCI 1rTISEC I 1rT15EC1 I FEET I 1rT1SEC1 

1•2 27 Z111 •s I 7 Z •000 • J6 '11601f•9 •lf9't••SO• I •z1•os•1~2 •15•3•3•3 I Ol • '178 '109•233 572JS9J16 16 1'ltJ76 

1•z Z7 131 1•1 17••000 • 16 '11f763•• •'ft'l••U816 •2lSt77 I ol • 1s••·•ol I 01101 't If I 6. 703 57ZJ971f•'f I 61f2•'"' 
1• 2 z1 Z51 1•• 17••000 •161f791f7t't •&19'162 11• I •2>58•30. 3 •U071179 11 z • •2> lfZ'I • 232 5722355'7 16'6lu712 

1• z 21 z1 11u 1111 000 •101185•• ·•••UUo i •2>5807•t) "1630•220 11 7 o 311 'fl I• 815 572273716 l69Q1Sl6 

( 
1'12 2 7 29q6!t JBQ1000 • 1•S lf'I Ul13 •'t9 '1 S71f8t7 •Z3S'2 0l• I •16521629 1221078 '139 t lfSS 5723 11 '• ' t7l'hlfl I 

1•z z 1 >1'110 tB Z1 000 · 1• 577 .. •0 •1191fS'19917 •ZlS63 16•5 • 167S'1 02 12•·•20 ltlt7 '1 il 5723502•6 i JJ81J96 

1•z z 1 >J11H 18'1 tDOO " i .. 1i.S •7 •'191f521f I• 0 .. zJss'H'+•lf • t 697t61f0 11i.B38 lfSll • 9Q9 572388516 1 7621'172 

1• 2 z1 35 11 .. 1B61QOO • 16 6'1&1616 •1ff'flf97Zt3 •Zl5"tlff6t8 •t720t2'fl4 J 36 .831 1462 • 7 Zif 5 7 214268•' J786t6J8 

1 .. 2 2 7 l7tJ61f t88•000 · 1••8 0'1 9t7 •1fflf'f69lt6 •2l5JS6l•S • 17'f2•tll 1'f 1 • tos 'f70•596 S 7 2'f652•1f t 8 I018 t6 

1 .. 2 27 )9q69 190•000 .. l .7 1S58•J •'191t'fl4014. 7 .. 2JS26 l lf11f •l765•6'f8 1147106 I 'f71 • S2'1 S72SQl6• I l 8JS1214S 

1•z z1 •1 oru 1• 21 000 • I 6 7 S 11 2 •If •14f"t 'flO S1J •2l5 t 6"t91J " 17 88. 'fl47 152. 29'f 1486 . s 1 2 S7H>'f l9 19 tAStt6R6 

1• 2 21 •J•1• s 19'1 • ooo .. 167871 2• 1 •'f9'f 3 79 !'>t .. •2lS o •68tJ • IBIJ tl ll ' 57 I 6Q't lf91f. 559 S725AOJ17 t 88't I 218 

Al 1'1 2 2 7 MS116J 19 61 000 · 1•& 2357•7 •'t9'fl'f7'1 •' •2l't96 7111 • t 83't I Z"O 1621997 5 0 2•66'1 S72& J8 7•6 190818'+2 

i• Z Z7 47t1U 198 10 00 " t •86 0 "'tl • 'f'"lllflt'f •2 3'+865716 • 18 !i71ZlS 168. 't7 J S I 0 • 827 S 7 261i 7 I • If 19l31SS8 

1 '12 27 lft1167 2 00•000 • 168978616 • lfflt2800•9 •2l't76271? • 1eao•29J t 7". 030 S 1 9 10514 S7269SS1J J 9S81J68 
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INERTIA~ s~~~A~c~~~~~~ - PARAMETERS 
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OEflNITI ONS 

INERTIAL SELENOCENTRiC COORDINATE SYSTEM • THE Z•AXIS IS PARALLEL TO THE 
EARTH•S ROTATIONA~ AXIS, POSITIVE NORTH, THE X•OIS IS DIRECTED TOWARD THI 
VERNAL. EQU I NOX , THE Y•AXIS COMPLETES THE RIGHT-HANDED SYSTEM, THE ORIGIN IS 
AT THE CENTER OF THE MOON, . . 
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INERTIAL s~~U3c~~9WH PARAMETERS 
CARTESIAN COD~OINATE SYSTEM 

GRO UNO TI ME AGS NAVIGATED POSITION 
ELAPSED FROM APS 

TI ME IGNITION x y z. 
t H tH •S I I SEC l IHET I IF HT 1 IFEET1 

1112 30 l7' t 68 J6 ? t999 .. 2 17990lt9 •Cf8SSSQ9,9 •Z llil25•6 
l'i2 JO l9•J66 369•999 '"2 1 67970•1, • '18 53'168. 6 •211U l 1 •6 
1'4 2 JU '1 1916'1 37 1t999 · 2196Q92t'I •'18£q 39& •• •2 179 .. 6616 
1'42 30 'iJ tl69 J7Jt999 ·22 0142691'1 .. '11'4•290." •217039 0 . ~ 
1'12 JO ifS t ! 68 375,999 •22 1250 1•8 - ~a~11s2,a "2 17328 2•7 
1'42 30 H7q66 3 77,999 "' 2220789t7 .... 8'1'1982." •2 1701~3 •3 

1'12 JO lf9 q61f J79t999 •2229 132t9 •'t8'1 2 778,9 •2166' 72• I 
1'42 JO '3o ltl69 J8 l t999 "'223 7 S l t t? •'t8 '1QS'l I t 8 •2 I 6l161' 8 
1'42 30 l!IJ1 16 1 393,999 • Z21f5986t2 .qe3e21 1,o •2 160533• 1 
1'1 2 30 ~ s.1•s 395 , 999 .. z2S 't&19tu2 " '183596&,9 •2 15 7 261i•9 

J'l2 JO ~ 7tJ63 387•999 •2263 062 •0 • '183l626e'i •2 1& 39•3•9 
tlf2 30 S 9 t i 68 399,999 .. 227 168316 ,.'1831ZStt9 •Z I S0•29 • 9 
1 't2 l 1 It 166 J9 1 t999 "229 QJ6J •O - ~828 9 ~ 2• 1 •2 1~7 02•7 

I • 2 31 3 t 16 S 39lt999 "22e• o•'I • 3 • lrf 826l•6•• •2 1•H•1•• 
I •2 3 1 s, 110 395,9,, •22 '7BB3o6 · •123915•1 •21~007•& 
t lfZ l I 7tt68 397,999 •23 0672819 •'iBJ1397, I •Zi)6'59o2 
I '42 31 9 t I 66 3991999 •2) 15630•3 ·· •1181~2• ) •21"))056. 7 
I '12 JI 11tl4 1.1 '10 l • 999 •232'tS 87 t9 •'fl16ZSQ,J •2 12n19o7 
1 •2 3 1 13 . 1 •9 't03t999 •2 33360 1 •6 ·•1 13UOo6 •21263~8• I 
1 '12 3 I I ~ 1 J 67 '10St999 •2llf267 t •• •'4• to 9S219 •2 l2271rfJ t6 
1 '42 l I 17 t t 6S .lfQ7t999 •ZlS t 7'J7t8 •'48 08 2'16. 9 •2 11 90'9•• 
t "l 2 l I I 9 t ! 63 'IQ9t999 •236 Q9 8 0 t5 •'f8 0 5S DI ,9 •2 1 l!i'f22t7 
t 42 31 z 1. t 6 8 '-1 11 . 999 •2l 70 Z l9 •1f •'18Q27 l1 t6 -2 111709•9 
I '-12 31 2 3. t 67 '113 • 999 •237 9St't•8 ·~79'8'Jo6 -2 101 ••1•2 
t'-1 2 31 2 S"6S 41St9 99 • 238886617 • '1797029 16 •2 10lfl7 6•2 
I '4 2 3 1 2 7 t I 70 't 17 •9 99 •23 98275 • I 

"" ''
1
H21.1 ,e •Z IOOlS'i tB 

J 't .? l1 2 9t t 68 If 19' 999 •2 "107739t9 •'179 JI 79 •I •2 0••11t96 t8 
i 'tl 3 J l t q66 lf2 I. 9 99 •Zlrf l 7Z6tt3 • lf788191,9 • 2092401•7 
11.1 2 31 J) t ) 6't '-1 23•999 •2'126839•2 •lf 78SJ6 Z1 7 •z a•• ••9•J 
! 't2 :l I 35. 1 6 1) ct2 St999 -2llJ01.173 ,4 • '17820•1 •2 •2oe1t••• • 3 
I lf2 3 1 l7q 67 1.121•9 99 •2 1f'-16161f. s •1.17 78 97617 "2 0&0•9 I • 'I 
1 't2 l I 3 9 q 6S 14z9,999 •zlfSS9 12 •0 •lf77S8 18t7 •2 0766't5 • 1f 
J lf2 3 1 39t87l tf 30. 701.1 • 21tS93S9t7 •lf771f695e6 •2 07 52 10 •8 

LM IN SERT I ON 

DEF IN ITIONS 

INERTI AL SELENOCEN TR IC COOHDINATE SYSTEM - THE Z-AXIS IS PARALLEL TO THE 
EAR TH• S RO TATIONAL AXIS, POSITIVF NORTH, THE X-AXI S IS DIRECTED TO~ARD THE 
VERNAL EOU!~ OX, THE Y•AX!S COMPLETES THE RIGHT•HANOEO SYSTEM, THI! ORIGIN IS 
AT TH~ CENTER OF THE MOON, 

. - ·- ------··· ·- ··--- --- -·- .. ·· :-·-·--·---··· · .... . ·-· 
- .... ____ .. __ .__ 

AGI NAVIGATED VELOCITY 

ox oY oz 
I FT /SECI I pT / SEC! IFT/SECI 

. .. 01 ••&l2 IDl2o7io 1~99t2'6 

. .. 0 .. 71 106 I0 28o555 I Sl~o726 
· ~0Ho718 ID~~o 522 1530 •289 
•'ll 02t367 IQ'6D oU7 1s~ s.u 1 

·~ l lOt D S I 107 60965 I S6p739 

• 'ttS7t770 10•3·~~7 15770623 

•'ft as• s20 11~2:m 159lt622 
• '12 t lt 303 1609 t 732 
•'U'f l • 1 2 0 11 ~3 ·• 32 162Se91f9 
"'i268. ,,, 11•1 •1 I8 16'121280 
• 'f,296 t 8'1 I 111 1.~97 US8t72S 
• 'fl21rf17'1S llh t039 16 75. 28'f 
• lrfli2t68Z 12llt779 1691••&• ~ 

•'illOt •Ii I 123!0706 1701• 752 
•'t'fQl16& 1 12••·'2• 172i t0D 
•lrf'fl••••a 1268• 1"' 17• 2•688 
-~~u.n 1 12 160661 175't8~1 

•'i'l•Z • IJ O l30S t 376 1777• 1I8 
•lrfS2Qt929 l32~ •Z• I 17•~·518 
.. 'fS'ift063 13~3.~IO 1112•D•D 
• 'i 571t2 18 1362t?38 18291690 
" 'i6Q5t396 13820273 191f7 t 'i6'i 
• 1"6331&•8 !002t01 6 1865 tl62 
•'f•• l •• 17 1•210978 1se3,3e 1 
• 'i690t011 1•~2•1 5 7 190 I t S'-18 
• 't7l8t297 1tt6 Zt5S l.I '919. 81f5 
•'1 7'16t556 1~8)oj78 J938t 276 
• 'f77'1tBZ I 1 so•• a ll J9 S6t8't6 

'"" 80lt089 15250 123 J97St 56Z 
•'ill lt3 S3 I &~6• ~69 199'1 • lf2 .. 
•'i8S9t6o 08 IS68 t0i8 2 01 3• .. 32 
• lf887t8J9 is••·''* .. 2 0 l2tS9't 
•.lf897t7711 1st1, 1 2 1 20l9tJ8 t 
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,, 

\ 
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TABLE XXIII.- LM PARAMETERS - ASCENT PHASE - Continued 

(e) Rotational selenographic parameters 

POLAR COORDINATES 
GROUND TI HE SURFACE POSITION VECTOR VELDC I TY VECTOR RADIAL TANGENTIAL ALT ALT 

ELAPSED FRDH APS RANGE ALTITUDE FL I GHT•PATH VELOCITY VELOCITY ABOVE ABOVE 

TIM[ IGNITION TO LS ABOVE LS LATITUDE LONG I TUOE VELOCITY ANGLE AZIMUTH COMPONENT COMPONENT HLR HLR 
(H,JlhSt UECI I FEET I I FEET I IO EG I IO EGI IFT/5ECI I oEG I I DEG I (rT/S[CI 1FT/5ECJ IN H 11 I FEET l 

APS IGNITION• LH LIFT•OFF 

1•2 z• n,,., •000 O• •• 3 •316733 •I" ........ •OD D •'4Q186J 59 I 22'+ ... ooo .ooo ... 757 •i.+599. 

1•2 z• 3111•s 2•000 .. ID•'+ •316733 • l 7 1'f& 1Pt IO• 7Si 871020 •781363 10•7,'H , SS9 ... 755 ""'fSBB • 

1•2 2• 3311•• '"ODD s. 't2 t 6 •J,6733 • 17 t 't6'+'t ZltSSZ 871lHt •781398 2 l • 526 I• 066 •17SQ •14556. 

1•2 ,. l6t10 6•000 7. ••·5 •316733 • l7 ........ l:Z' J9Q 97,397 •78t'tll 321356 I• '+71 •• , .. 1 •'fS02 • 

1•z z• l7t1'7 8•000 I 0 • 17 2 •I •3,6733 • 17' ....... 'tJ' z•• A716J'4 • 78 I ..... '+3. 232 I I 786 ... 7 28 '"'+'+26. 

1'1 2 Zif l91t61i tD•OOO I•• 269tS •316733 • t 7 • 't6'tS Slf t 190 87,955 •781'f6 0 Slf I I sz 2•028 - t 7 12 ·'1329. 

END VERTICAL RISE 

I "Z Z't 't t t I 70 12•000 20• 398 ,5 •J,6733 .. , 1. '+6"15 .... 919 81t172J .79,5 7 5 61f I 61flf st 97) .. t 69 3 •ij 2 I U • 

1•z 2" ~3t1•e I If •000 • 1. s2• 1 3 ·l·•13z •17•"6'f8 7'f. 500 76tB62 •781588 72tSSO l 6 I 9 3ll -•670 • ljQ7 2. 

1•2 Z• ~Sllh 161000 9Q• 676 I 2 .3,,?3 1 •17•'f652 83•If11 6'61888 •781570 76. 716 32 • 7 'f I • t 6'fS •3922• 

1112 21f If?' 1 •'f 18•000 I 7 3 1 831. 9 .. 3.•?lo • t 7tlf6•1 931626 571561 •781556 791016 501221 ... 620 •J766• 

1 lf2 Zif 619 e 1 •t 20•000 291f. 992•2 •316727 - 171 616 7 J 105•826 SQ•lS'f •78 1550 a 1 • 2so 671806 •1S9J ·Ho•, 

1"2 2" 511167 2 2. ooo 'tlf7. 11S6I9 •J 1 6 7 Zit " 17, 'f6BB 1l9 I 'f68 lfl11l6S •781S't6 831535 BS 1 lfQB ••S66 • J'tlf J t 
llfZ 261 iltl•• 2 14'000 6351 1326 •If •316721 •1?1'f706 I llf 1 122 39,Bo? •?815'flf es 1 866 1031 033 ••SJB •327 2. 

tlf2 21f 15t \61f J6 I OOQ 858. 1 SOD t If .. 3 I 6716 • J 7 1 If? 28 I '19 •SO D 361168 •?81S'fO 881228 t20169U ••S ID • 3098 1 

l'+Z Zif 171 169 2B1QOO 111 7 • 167913 •l 16111 • 1? 1 lf75'1 J 65 •If t If 3.'.1t21S •781535 90•6tO 138 1390 .. 1 lf8Q •291 9. 

1'42 Zif 59q67 301000 l'fll• 1862. 9 •J167QS -171 'f78J I BI 1 7 39 301778 •781532 921998 J56t1'+ 2 '"•'ISO •2735 • 

I ~z zs I• 16S J21000 I 7'10 I 205 l el •316699 •t7•1f81S 1981388 281738 •781529 95. 385 1731952 .. •'I I 9 ·25111 • 

142 25 3. 163 llf•OOO 21 06 I 226+"1. 5 •31669 I • 17 1 lf85 I 215•302 27•00S •781526 97t?62 1911 82 7 - I 387 "'zJSlf • 

1 •z ZS 5. 168 361000 2507• 2'H+2 t 3 •3.6683 • 17, lf99 I 232 1 'l'f I 251Stlf •78tS2 '1 I 00 • 12 1 209.773 • • JSS "2 1 Sit• 

1~2 Z6 7116• 3 8. 000 291f'+. 2b'tlf. 9 •l 1 6671f •tJ71'1931f 2'1'h 77'+ 2'+•219 .. 79,5zz 102.a+60 227, 79 I - t 32 1 -1953• 

l~Z ZS '. 161f '+01000 3'120. 2852 t I •3t6665 - 11 I lf981 267 t 278 231079 •78152 1 10'1t77S 2'+S I ijBS - • 287 - 17'+ 6. 

I 1f2 2S 111 t •9 lf2 •ODD 3929• 3Q6lf IQ •3t66SS • I 7 • 5032 28111935 22107 1 •7815 19 1071066 26ll I OS'+ - • 253 -1 5 J't I 

i•tz 25 IJ1t68 If'+. 000 lflf7S • 3290 • '+ •JI b6'f'f .. 11.sae s 302 •7 32 21.111 .. 79.s1e 1091 3311 282. 299 • 1 2 I 7 - 1 J 18 • 

llf2 25 IS•t•• t16 1000 5057• H>Ol •l •316632 • , 1. s t lf3 J2Q16S9 201362 ·781St6 I 111 s 75 3001621 ... 181 · 1097• 

BEGIN L~ PILOT VA# 

1• 2 25 1711•• ~B•QOO 56761 372616 •J16•20 -171520lf 3381709 19•630 •78•SIS t 13. 786 319.02'+ ••I 113 00 8 7 2. 

llfZ 25 l9q69 50•000 6332 I 39S6 •'I •J166 Q7 -1715269 JS6187S )81963 ·7815 07 1I5I967 3371507 .. I I 06 •61f2. 

1•2 Z5 211167 5 2 I 000 70251 If t 90. s •31659) • J 7 1 5337 J7S•tSO 18.JSJ 00 7811f9S l 18 I 121 3561069 •1Q67 •'+08. 

1•2 25 23q6S S'+ 1 ODO 77551 lflf 28 I 9 •316578 • t7•Sl.!Q9 3931§30 171792 •?811f81f I 201 2'+7 37"+ 1 109 -·02a • 169. 

llf2 ZS 251 163 56•000 as22 1 't67 I. s •316563 •171S'f8S '112•O12 171275 •7811f71f I 22 1 31f7 3931'127 • 0 I 2 7,. 

llf2 25 27116& 5 8 t ODO 9326 I -+918 tJ •3. 651f6 •17•SS61f '+30•592 161795 00 7811f65 J Zif• '120 If 12. 2211 1053 320. 

1~2 25 2'1160 60•000 I 017 2 1 5169•2 •J,6530 •I 71561fB 'tlf9 I ~68 16t3'+9 ·781'157 I 26• 't6S 1i131 .iot • Q9'1 5 71. 

[NO LP1 PILOT YA~ 

( 1"2 25 J1t165 621000 11052 • Slf 2'1t I •3165 12 - 17 15735 '+•e 1 0'+2 15 193 1 •78,lfS J 1 28 • '170 lt50t065 I I 36 82•· 

l•Z ZS 331170 6'1•000 11970. 5683•0 -3 ,61f93 • 1?15825 1486. 9 13 151538 00 7 81'15'1 130. 'Ill lf69t11B •I 7'1 1 oe5 • 

1~2 ZS 3511'9 •6•000 12924• S9itS • 8 •J. ltlf?lf -1715920 5051878 15 t l68 •?Btlf5'f 1321363 "1881255 I 2 22 1 J'+ B • 

1•z ZS l7t1h 68•000 13920• 021 2 'If •3 I 61fSlf ·17·• 018 S21ft933 1'+•819 •?811f55 ()If I zb l 5o7 • '17 3 • 266 I 01 ll • 

1"2 ZS 3'q•• 701000 ( 'f95J I 61fB2 1 8 •3 1 6'f3J -11••120 S.lflf •079 l'+•lf89 •7811fSS 1361 I 26 5261775 •JI 0 1 BBS I 

112 25 "1•1•9 '2, ODO 1 •DZlf I 675619 -J, 61f' 2 -17,6226 5631JIS 1141176 00 ?8,'fS5 137 1956 5146. 161 ,355 21 59. 

.~, 26 •31167 ?If. 000 171 llf' 7QJ'l t 6 •316389 • 17 16335 58Zt6lfO 13,878 • 7811fS6 t J91 75'f 56&1631 t lfO I Zif 36 • 

1•z 25 4511•s ?••ODD 112831 7 31sI9 •316366 • 17 t61f lf9 6021051 1315 9S •7811f5• t If I •11.2 1 5es t1 e2 •lflf7 271 8. 

1•2 25 47el63 ta• ooo ! 9lf72 I 7600•7 •J,631f2 - 17 16566 621 'Slf9 111326 •7811f S6 1 lfl, zS9 6Qlf I 81 If • 149'1 3002. 

1"2 25 "91161 80•000 20702 I 788819 •3163 18 - 1716688 61f 1 •I 31f 131068 •7811f56 1 l4lf. •6S 6Zl41530 • 5'+2 329 I• 

l~Z ZS S.1110 821000 21969 I 81AO1 5 •J,6292 •17168 13 66Q180lf 12 182 1 •781'+56 I '+6 1 639 61flj I )29 • 590 )582. 

1•2 25 5311H llf 1 ODO 23275• Blf7S •If •316266 ·t7t69'f2 6801562 l2•581f •7811fSS 1 lf8 • z79 66l! I 2 1 2 • 638 387 7 I 

l'U ZS i5t170 8 6 1 ODO 2'1621. 877316 • 316239 -1?1707ll 70 0 1 lfOlf 12•357 •7811f5S I lf9. &89 68'1ti77 1687 '+ J H1 1 

1•z 25 S71)b8 88 •ODO 26007• 9075 10 -1. 6211 • , 1.1211 7201331 12.t 38 •7811455 I 511 ct67 7Q't. 226 • 7 37 '1't?7 I 

1 1U 25 i9t166 90 I 000 27'+33. 9379. 5 •3 11tt82 -1717352 J "IQ I J'flf 11.92a •7&11i15s I 53 • O I If 72 1ttJS9 • 78 7 14 7 8 1. 

1•2 H 1t1 •If •2 1000 2ee•91 9687•0 "3 16 I SJ -1 71 7 lf97 76Q • '+'+ t 11 1725 •?81'+Slf I 5'11 S28 7&+11. 575 I 838 soe9· 

1•2 2b l•t•• 91f1QOO 30lf06 I 999716 ·J • 6122 • I 7 t 76'f5 ?Bo• 621f l t 1528 •78t'+S3 I 56 • o 11 761ft875 • 889 SJ9't' I 

... 1"2 H 51167 96•000 31953. I 0311 • O •31609 1 .. ,7,7799 80Qt889 I 1 1339 .. 79,lfS3 1S7 • '166 7851256 • 9 "IQ s 7 1 l • 

1"2 2b 111•s 981000 J3§.lflf I I 06271 If •316059 -1717955 82Jt239 litl56 • 7811fS2 1S81&9Q 8051722 1992 6029• 

1"2 H 9. 1 •If 100•000 351721 l 09'16 I 6 •316 026 ·I 7 • 8116 81fp67S 101978 ·781'+51 160 .280 8261273 I• Qlf5 6 3'18 t 

1•2 2b lltlH 102•000 3681f2. I 1268 1 5 .. 3,5993 •I 7 t 828 t 862 •I 9'1 IQ18QS •7811fSO 16!•61fO 81f6 1 9Q 7 I• Q98 66701 

llf2 26 13tt67 I Qlf I ODO 385521 1I5931 2 .. 3,5959 • I 7 1 81f50 9821799 10.t138 ·78tli!'t9 162••67 8&71626 I • I 5 I 69951 

l•Z 2b l6ti65 106•000 'f0305 • 11920 • 3 -3.5923 •17•8623 9QJ1l488 1u1 ll7S • 78 1 lllfB 1 6l4, 26J 888 o ll JO 1 • 205 7 32 2. 

1~2 2b 11.110 !08•000 lf2Q9fh 12250 •2 -J,5887 • J71&eoo 92't•2S9 J0.317 •781 1flf7 t6S 15J2 9091316 1 1 259 7652• 

1~2 2b 191168 I I 0 • 000 lf393) t l2Se21S -J,585 0 • 17•898 t 9l4S t I I 6 10tl63 00 7811! '+6 J6bt768 9301287 I• 31 If 798 ii. 

11t2 26 211166 I 12 •ODO lf581 O • 1291 7 t I .. 3, ss 12 -1?1•1•6 9661QS9 IO•OIJ • 78t'tlf5 16 7. ,, 2 95 I 1 Jlf 3 I• 369 83 I 9 • 

1"+2 2• 23tt•lf 11 If• ODO 1177 JO, 1325'+. 3 •J,5773 -1719356 9871Q81f 9 ,86 7 ·78t'+'tlf 1•9ql49 97 2 I 1483 I I '12~ 86561 

1•2 2• '5t1H 116 • 000 lf969 t. 1359318 .. 3, 57 31f • 17. 951f9 10081193 91725 ·?811f'l3 110. 2 91 99J17Q6 I • i!BQ 8995• 

1•z 2b 17t10 I 18 I 000 SI 698 • I 3935 •If •31509'+ - 17 197'f7 I029•J88 9oS85 •7811flfl I 7 1•If12 I 0 J 5 • U I 6 J 1 SJ 7 9337• 

1~2 26 191)65 120•000 5371flf • l lf279 •If •315652 .. 17 .99'19 I05Qt668 '11illf9 •781 'tlfO I 7 2 • &+96 I 036 1 ll I I I• 59 3 '1681. 

1'+2 26 l11161f 122•000 55832• 1lf62S1 'I •l 1 561 0 •I 8 10 t SS 1072 • 033 91316 •781'139 I 7 3 • 5'+9 IOS71B92 I I 650 I 002 7 • 
1•2 26 33qH I Zif 1 ODO 5 7961f I I lf97 31 It •315567 -1810366 10931lfBJ 91186 •78t't 38 I 7'+ 1 S 70 1 Q79 I '+58 I 1 708 I 03 75 1 

1•2 H 35tJ67 12• 1000 601381 I 5323 1 7 •J,SS23 •18tO!i80 111S1o18 91059 •781'130 1751562 11011 110 I• 765 I o7 2il • 

1• 2 26 l711•s 118•000 62356• 1567518 •J,51f79 •1810799 113616J7 9,935 •781'+3'+ 1761526 I I 22 • 8'16 I• 823 I I 078 I 

l~Z H 39e17o 130•000 6116 t 7 I 1602918 • 3 ,Slf 33 -181 10 22 11SB•31fJ 81812 •78t'l33 I 77 • &459 11 '+ll I 668 I I 88 I I J'0 2• 

l'f 2 26 lf1t16B 1321000 6692 t. 1638516 -J,5387 • 1I 1 ! 2SO 11Boq33 R1693 .. 79,lf)I 1781363 11b6•57 7 I• 9'4Q I I 78 7 I 

l't2 26 lfJ1166 1 llf • ODO 692691 I 67'13 I 2 •315339 -1B1 t lfll2 120 21 010 81576 •781'129 179121 5 I I 88 I 57 I I • 999 1 2 1 "IS I 

l't2 26 'tStl61f t36•000 7 t 661 I I 71o21 6 •J,529 1 - 18 • 1718 122Jt972 flo"i6Q •7811f28 1BOto79 12101652 l•o58 I 250'4 • 
llf2 26 lf7tt69 1)8•000 71f I 00 1 I 71fbl tS •31521f2 • t 81195& 121f6t020 813"17 •7Btlf26 1801992 12321820 2 I II 7 I 2BbS • 

llf2 26 'f•11•1 I '+0 • 000 76S8Q• 17820 1 I -J,5 192 -1812203 1268 •I Slf 81237 ·7811f21f I BI• b 76 1255. 0 7 3 2 'I 7 7 1 32 ze • 

1•2 z• 11,166 I .. 2 •000 79 I Olf 1 18190. 2 •3, S 1 'f I · 18t21f 52 12•0. 3 71f 8•128 • 7811123 I 82 • lfl2 127 JI 't I 3 2 1 237 11592. 

l'f2 2• 63,16'+ I &+'I •ODO 81672• 18555•8 •3t5089 -18•2?00 1312 • ,e, 81021 •781112 1 I 83 • 1 SB 1299 1 8qO 2 I 2fl 7 I 3958 1 

l~Z u 161)6' 1 lfh •ODO 8'1286t 1892218 •3t50l6 - 1s .2961f lllS • o7S 7,915 -1s.1120 18 31as2 132 21355 2. 358 I '4 325 I 

llf2 26 17tJb7 I 1t8 •000 8691flf I I 92911 2 .3,1f98J - 18132 26 13S7•555 7 1 812 •78 •If J 8 181f. s 18 1 llllf. 95 7 2 •ii I 8 I lf693. 

1•2 u ne1•s I fJO •ODO 896'17 I 1966019 •31 'f928 • 18t 31f93 138Q1122 7. 710 ·78I'+16 1BS1 I 56 136 7. 6l4 6 2 • ll 79 I 5063 • 

1•2 27 1. 163 152•000 923951 20031•8 •l 1 '117 3 .. , a 1 l?•lf I lf02 I 77 7 71blO •78114 111 1B St762 1390Ilj 2 3 2 I 5110 I S'+ 3 3 I 

I ~2 27 J • 16& I Slf 1 000 95 t 88 I 2Ql4Q3'9 •3. 'f816 • 18 t lfOlfO 11425Is19 ?1s11 ·781lf12 J 86 • 3'+ I 1'1131288 2 I 60 I 1 sea•• 

1 •2 27 s. 1 •• JS6tOOO 980271 2077711 •3 11+759 •181'132 0 1 lflfB • 31f8 7 1 If I Iii . •78 • '111 186t892 1'+361 239 11 663 I 6 J7 9 • 

1 •z 27 7 •I 6'1 tSBtOOO 1oat1 s • 211SI1 If • 31 lf70 I •1811+605 l '+71I265 7tJt8 ·78•'+09 187 I 141 3 1'+591280 2 I 7 2'+ I 6 5 5 3 • 

1 •2 27 9 t I 69 t1t01QOO I Q381fS • 2152618 •J, lf6 .. I • , a 1 lfeta+ 1149&+. 2 71 7122'1 •7811f07 1871901 1 'f82 I"+ I 0 2., 86 I 69 z9 • 

1•2 27 lllJU 162•000 106822• 2190310 •31lfS8 I - 181 &188 ISl7t 366 ?till •7Btlf05 1881363 15Q5•6 29 2 I 8l!8 17JQ5• 

J'f2 27 llt1•• 16'+ I 000 I Q981flil, 22280•2 •J11f5ZO .. , a, S'f81t I SlfQ • S't8 7t039 • 78tlf03 1881797 1s2s ,935 2 I 9 I 0 176 82• 

1•2 27 1s11•• t•61000 It Zt 131 22658•2 •3 1 lflfSI • 18tS7 89 1563•817 6191f9 •78tlf 01 1••1206 JS 52t329 2•972 180 60• 

1"2 21 17t1U 168•000 116028. 23037•0 •311fJ91 -1816096 I 587 t 1 76 •·••a .. 79,399 1191§8 6 1s1 s.e13 3 1035 i 81f3f. 
1•z 27 1,,,., 1101000 119190 I 231f 16 15 •31'1331 • 181•lfOI 1•l0. 621f 61712 •781396 18tttl5 15991386 310'17 J 88 j 1. 
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llZ761ft 11651'1 •11•22• •2511•93 S019tS52 1730 •7810 11 63 1 91fS SO I 9 •I '+If 8 t BBQ 539531 

1 •2 >t l lt 10 '+O)tf9t 862736• •••1•·· "1t9011 •211967'1 5056191 I .101 •781008 61. 82 2 SOSS1S33 81900 if)'I07'h 

10 2 JI ISt 1'7 'fQS1t99 172710• S87t11S • 1 1BBQ8 •2••0663 r.0•2, "'1 s 16?2 .. 7a,oolf st, ,a .. S092t066 e 1 '20 S"t200 t 

1 •2 31 l7'1U '+07tt9f 1821••· 119 IS•• 11 1 11596 •2'•1658 s12••0•• 161fJ •781000 571527 s 1ze.7'+3 e. 939 Slf l I 7 I 

~ 102 JI I•• I '> '1Qftf9f 8'3080• no2• • i ·1·•>•3 •2••2661 &166186'f 16llf .. 77,997 &fH357 5165•567 8•958 Sit If JO• 

1•2 JI llt l U •II•"' •ol3'1•• 591J7•1 • 11•1 •• •2••3•7 1 5202•809 1586 •771993 SJ 'I 7S 5202•537 8 t 976 5'+539 t 

1•2 JI Ut1'7 If I l • 999 9J3UJ• 5920!•2 .. , • 79&2 •26t't68B 5239•903 ,557 • 771989 SOt 97 2 SZJ9161f)S 81993 S'161fJ 1 
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TABLE XXIII.- LM PARAMETERS - ASCENT .PHASE - Continued 

(f) Landing site coordinates 

GROUND TI HE . x .. 1.x ts L5 ANGLE SLANT ' ELEVATION TOPOCENTRIC LS•L" suR,ACE 

£1.APIE O FRoH APS ·I.' IN T•Z RANGE . ANGLE Ul"UtH RANGE RANGE 

TIH E JGNJTlON ANGLE PLANE To LS 'ROH 1.S 'RO" 1.S RATE : To 1.S 

(Ht Mt S I i SEC J I DEG I COUI IN HI I IOEGJ I OEGJ crT/5ECJ IN HI I 

APS IGNITION • . LH Llrf•OH 

l'i2 21t zq, 167 ,ooo !2t586 ,.63e D70 ,oooo •68,986 •120. 1 r .. .o ,oooo 

l 't2 2'1 31e t65 21000 I• I• 007 '112 141 .0011 7212f9 •ft lfO• lD•l 10 0 06 

1~2 2'1 33t i 6'f 11,000 17l t2 00 5 ,5 35 ,001 1 · 8l181f6 •51872 21. s 10008 

1'12 2'1 351169 61000 1 75t2b 0 3 1008 .01&9 86 1 7QS •l 1 'IS 7 32• 'I 10012 

1'12 Zit 371 167 8 1000 17S1899 le829 ,oza• 871179 •2. 331 '13. 3 10017 

Jlf2 2'1 391tbS 1 a. oao 1 76 1 I S'I 19• • 10ltlf'f 87166'1 •It 3•5 5'1•2 10022 

END VERTICAL RISE 

1•2 2• •11170 121000 1631886 •1'7•1977 ___ :-m~ 87,JOS •••Bl 61f I 9 10033 

1•2 z• •311•e 1•1000 1.s •••• - ·17'1972 n .... •1231 . 7)17 . .oou 

J.lf2 2'1 'l&,166 1•1000 13••DD5 I 7'1'98 ~ 011n U1•21 11 1073 801 If • 0 I lfl 

1 '12 2't 47,1611 I 81000 139t lf58 llD1000 ,13 .. 780>1 z •t 037 1716 • 0281f 

1•2 2• ••1169 20 •ODD , .... I 285 1791 .. I o 170> 7>15H •1 I lfl 97,z I Qlf8.) 

tlf2 Zif 611 161 2 z. ooo I lfB1988 17909'8 12 0'1 I 6819D8 •109D 101,7 10735 

t'f2 2'1 !:.3,166 2'f 1000 l Sl1 lf7S 179,95) .2.20 6'f1'fl8 •1 DSB 12 1•9 • ID'IS 

llf2 2't SSt l6 1f 2 6 •ODO IS7t667 179,900 .21•1 600235 • I D'flf IH•S ti If I Z 

1't2 Z 'I s1. 169 28t0 00 16 lt 't6'1 1791888 • )) 1' 56, 37'1 •tOl6 152• I el8ll 

J'f2 2 '1 59~!67 301000 l 6'f. 893 1791876 • 311f• 5218s2 •1021 168. 'f I 2322 

I 't2 2& 1 t I ~5 32•000 1671960 119 ,ass 1'1'128 "' '· 677 
•1 D2l IBSo3 • Z86't 

J lf2 2S J. 16.) J.it. 000 170t670 17,,827 .sou '16 •B I 3 •1020 202 I & • J'f66 

1 112 ZS S.t I bA 3 6. 000 173•091 1790780 • 6761 'l'f 1239 ••O 16 220• 1 • '1126 

1t12 25 7t J 66 38 , 000 11s.232 1790709 ,65 l'f tf'. 919 •• 0! .. 23719 ''fB't& 

1 •2 2~ 9. 16•1 'f01 000 l 7 7, 172 179e367 , 7J>O J9 18Q't • t OZlf 2~5• 9 15629 

l 'f2 2S 11 t l b9 'f21DOO 17 0.879 1781515 ,a2Dz l 7 1 921 ". 0 2 l 2111, I • 61f67 

J 'l2 ZS llt16 6 4'1. 0 00 179tS90 31766 •' P• 36 • 2 I 'I •1 01• Z92' l I 7 365 

! .lf2 25 IS t 166 '161 000 1 781238 ,823 I •DIH J'f. 66'1 •10a7 31017 18323 

BEGIN i.H PIJ.OT YAW 

1 '•2 2S 17 •I i:i't •t8. ooo '77 t 0 2 'f I• 67 3 Io 1178 331 2!> 0 • 10 f 5 32911 • 93'12 

!'1 2 2S 191169 so. OQD 17519 29 61503 lo 2291 311959 •1 021 llf7. 6 I• O't2 I 

1'1 2 25 2 11167 S210DO 1 1'1I960 1 a.oz• I• llf6' J D177S •t029 36•13 I dS61 

l 'i2 ZS Z3t16s S'ftOOO J7Cf I 079 131652 I 1 lf7QZ z9, 694 ~·D36 JBS1D I• 2762 

l'f Z 25' 2S116 J s6~oao 17312 9 7 17. s 13 lt S. 999 28167 8 ••014 1 CfQlt 8 I , 'tOZS 

1'12 25 27q6 8 sa. ooo 172t6QO 211611 I• 7)59' 27 I 7'18 •eQ'f5 'I 22• 6 lt 5Jlf9 

1 '12 25 29,)66 6Q I OQQ l 7 1 . 9_80 25,952 ,,8785 2• 1877 ••D62 '1'11•6 I, 67'1 I 

END 1.H PILOT yAw ( 
!'12 25 .ltt16S 621000 1 7 It lf2'1 Uo313 2oD269 261076 •tOSO '160• 6 11 B t 89 

1'1 2 zs lJ•l70 6 111000 1701893 2St '108 2 .111• 251327 •• Olf6 '1791 7 119700 

1'12 ZS 3!it116R 6610DO 170 • •o I zs,see 211.~U Zif• 6z6 •10'1 I '19818 2 I 127 l 

1'12 ZS l7t!66 681DOD 1'919'13 25o8~7 205099 Z3,f69 •10)6 Sl810 212910 

1'12 ZS i9tt6<t 70. ooo t69 1SS3 Z6o016 2oU36 231353 •1 Otl 5)71 If 2 I '1609 

!'12 ZS 411169 7 2 I ooo 169•180 u, 110 2,e4u 221111 •tDlD SS•• 7 216373 

llf2 ZS lf31167 7'11000 1681839 26tl89 3. OSDO 221223 " . 027 576•2 2,ezo o 

l'f2 25 '1Sti6S 761000 1b81S18 26035 I 3oZ•U 2 l 1 ?o'I • I 02'1 59511 31 D09 I 

Jlf 2 ZS '17116 .l 78 . ooo I 68t 23'f 2'••03 ,,~qu 21,212 •1 021 61 &, • 31 2Qlf6 

1'1 2 ?.S 'f9t t6 R 80t000 1671973 261 'fS& )16•1) 2Do7•3 •1021 635• I 3, '107' 

J'f2 2S l l t l f)7 ez , ooo '6 71 7'17 u.us )01606 201300 •t O 19 65'ftl 316JS6 

Jlf2 ZS !l.JttbS 8'i 1000 167 •S32 2bo'51 • 0079) '9. 878 •• 017 67'f. 7 J. 8J06 

1'f 2 zs ss.110 861000 1671337 26167 I '4' 30 10 '9. '176 •1 016 6911 I. 'f I 0621 

142 ZS 571 160 881000 16 7tl60 261686 '11536& J 9. 09 J •• Dl 'f 71'f.6 'It 2802 

1 112 25 ~9tt6b 90 I 000 167 •0 I 0 261825 ,,nso 1 • • 'Z" •• Of 3 7 )Cf. 7 'f t s J lf9 

1 •2 26 l tJ .'l'i 92 1000 1661865 2bol31 s,0201 1e;371 • •OIZ 7511I9 '117562 

I "I 2 26 ltl 6? 9'h000 166 I 7 3'1 26183) 502719 I B,QJ'f • 1011 77So I 5 I DOif I 

1 '12 20 Sot I 6 7 9b1 000 16 ••607 26 ,9, s s,uo> t7,7Q9 ••DID 7951 .. s, ZS.87 

I '1 2 26 7 t t 6S 11810 00 J 66 t S :20 261957 5. 7959 J7. ,,, •• o ID 81518 5tS206 

J 'i 2 26 9. j 614 100• 000 166 1 If 2 1 26t950 61 0678 17 1D95 •o DID 836•3 517886 

llf 2 26 lltt 69 I 02 • 000 l 66 • llfS 26, 9't I •• l't61f 1•·•0• •1009 85619 6 I 0631f 

1'i2 2~ 131167 I 014, 000 1661293 Z6.97D 61•318 1 •,s21 .. 10D8 87715 61 341f9 

I 'f2 26 t 5. i 6 5 i06 •0 00 l6b •220 271037 6e92)9 16 I 2!i7 •• OD7 89812 616333 

l '17. 26 l 7 t 110 l 1)8 ' ooo 166 I 1 6 7 21, 0 21 71223D 151996 ••007 91910 61928S 

1'1 2 2b l9 •ibR I l 0 tOO O I b,,. I If I 27 10'l't 715289 IS 1 7'tlt • •007 93919 712305 

1'1 2 Zb 2 1116 & I 12,000 l 66 • I O'f 271DZ6 7 .... " I S,s oo •• OD• ••o• 9 7 1S391f 

llf2 26 2Jtl6't 11 'f .oao 166 I 06'4 211o• s 8ol6J) JS,263 ••D06 981t9 71 BSSJ 

1'4 2 ). 6 251169 11 6. 000 166 I 0 6 I 27 1 I D3 e.'la7• Is, 033 ••O D• I D03o0 811781 

1 '+2 2 6 27tt67 I I 8 •00 0 166 t Olf't 271D83 e,1220 1 it, eoe •tOO• 102••2 81SQBJ 

1 '1 2 Z.b 29t!6S 12 0 • 000 166•053 Z7,Qf9 9.JU• I 'f • 69 l •1 006 1 o•s, s 8 • 8'15 I 
1<.J;> 26 3 1 11614 12 2' 000 166 •0 149 27107l 9 ,c; I DZ I 'I I 380 •1 00• I D66t9 9 ti 888 

1 112 !6 3311 ~ 9 12 '1 • L100 lb 6•070 271086 9 1861f9 I If 117!) •100• 10&81) 91S396 

1i. z 26 J~,.161 126•000 1661067 27 1137 10122u I 3,97s •tOOI 1109ol 91897S 

1·~ 2 26 31,16s 120.000 l Ub •Q99 27 1 I '18 100195• 1l1779 •tODi 1131 oS I 0 1 262'+ 

( t'lZ lb 39t J 70 1301000 166 • 11 5 271118 100971> I 3 ,599 "•0Di 115312 10 I 631f5 

1'42 Zh '+ t.i •e 13 2 •0 00 l661!S6 27 o I 28 11I3Slf'f 1l1'fD3 •tOOI I 171f ,9 11•0 i 38 

1 '12 lb 'tJ t i66 I J't ' OQ O 166 1 I 8 I 211D9S llo7••7 I >1121 ••ODS 119618 11 1 lfOOZ 

l '+ l 26 'Ir, 1 I 6'1 l 36. 000 1661 230 27 ol 03 12.1•22 I >,0•3 •tOOI 1218. 7 Jlt7f)8 

1'+ 2 26 117tt69 138 10 00 lb6 t263 27 o07 I IZolH~ 1Zoh9 •100• 12•0·• 12ol952 
1'1 2 26 'lftl67 J.ltO • 000 16 6 1320 270077 12.n'~ 121699 •tO D6 12Ut9 12 I 603'1 

llf 2 2b S t 1 166 I '"12 •DO D l6b1360 21.0• 1 1>o>717 120533 •1 Do• 12H11 13, o i •e 

t'f2 24 SJtib't I lf4' 0 00 166 • 'IZ'f 2710'15 1)'80U 12,369 •1 oos 1307•> J3' ·~I & 
llf2 26 iSti69 I lfb 1000 166 t lf90 2710'19 1•0UU 12o2D9 •• DO I IU9•7 1301716 
1'1 2 26 571167 I 'i8 . coo 166 • S'IO 27 oOI D 1•.00• 12 . ou ••DOI uu.1 1•.Jo91 
l'f.? 26 !°l9t j6 5 I S.O' 000 1661613 21.012 15olaU I I 0898 ••OOI ll7• o7 I 'f. 7539 

1 'f1 27 I 1 J 6 3 I S.2 • 000 166t688 27 oOI > ISoHU 1117•7 ••DOI 1iu.~ 1512062 

1 'f 2 27 31168 I S'I • 000 166. 71f7 261972 160001 I lo599 ••D OS 100•0 1516660 

I 'f 2 1. 7 s. 166 I \.i6 1 000 1661827 261972 14•1ZDI llo~U •• DOI 1'•Z1I 1••1332 
l '12 27 7. I 61f ISB •O OO 1661910 26197) 16099'3 11 o)Of ••001 1•017 14.•oas 
1 •2 27 9ti6q 1'10•000 166 I 991j 261972 17 ..... I lo 161 .,001 1•1116 17, 0907 \ t'l2 27 1Jti68 16 2•00 0 16 7•083 ,.,,11 17ot19Z 11.ou ~·001 · Ull •7 17,sso4 
l'fZ 27 l3116b l 6't 10DO 167qS3 ,.,,25 I ••~fDI 10.n1 ••OD• · 11>•·• 1e.01ao 
1 •2 Z7 15. 1614 1661000 1•7•2•5 Uo9u 11,ou 1Do7&1 ·•;oo. 1111•0 lltU31 
1 .lf2 27 I 7 t 169 1681000 1671339 z•,91 a 1 •.10;0 l D1•Zlf •100• llll•> 1•·0•51 
J 't2 Z 7 191 I b7 170•000 16 7 1 'fl'I 26. 9 I If ZOoD>D> 101•n •eao•: 160•o7 1t.61U 
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( LUNAR HOoUL[ 
LANDING SITE coo~OINATE5 

GRtUNP TI H[ X•AX IS LS ANGLE SLANT ELEVATION TOPOCENTRIC LS•LH SuRFACE 
ILA,.EP FROM APS •LS JN 't'•Z RANGE ANGLE AZIMUTH RANGE RANGE 

TIU IGNITION ANGLE PLANE TO L5 r ROH L 5 rROH L5 UTE TO L 5 
t H • M •SI J 5ECI I DEG I iDEGI IN H II I DEG I I DEG I 1rT/5ECI IN H II 

1•1 17 11116' 172oDDD 167oS32 2•.•0• 2Do6'2J IO 1 l6lf ••006 l421J.2 20.llflf) 

1•2 27 1311'3 1714 tOOO 167•'31 H.•o• 21olD21 1Do2l7 ••006 I 6S I• 7 20.•eo1 
1•2 27 11110 176t0DO l67t732 2•···· 21. 61f96 IO• 11 1 ... 007 I 6 7St at 2112237 
1•2 27 2711•• 1711000 16 7 ...... 2•• •oz 22.2DSI 9,997 ... 007 1699, I 2117757 

1•2 27 2'11'5 1801000 , • 7 t tlf8 26. ,,, 2217686 9. 861f •1007 ,17 22 I 9 22. 3Jlf9 

( 1•2 27 31117D 1821000 16l1QSJ z•, ''' 2313396 '. 71f3 ·,ace I 7 lf6 t 9 2219019 

1•2 27 SJ11'8 18'+ 1000 168 t I bO 261777 2319185 9. 623 ... oos 17 701 9 Zl1'1769 
1•2 27 JS11h 1861000 1611269 2•1768 2'+15053 •.sos "•DD8 179S10 2 it, OS97 

JlfZ 27 J7tJ6'+ 1881000 1681388 261662 zs,1000 '. 388 •1QQ8 181 9 •I 21f16SOS 

1•2 27 J911'9 1'0 t DOD 161tlff9 Z616SJ 2517027 91273 • • oo• I 8't3. '+ 25 I 2'+92 
1•2 27 .,,,., 1921000 u• • 6 t t 261639 2613135 9 1 l SB ·1009 186 7, 8 2s.ei;60 

1•2 21 ~J11•s 1•'t1 ooo I•• 1 7 2'1 261626 2lt1 •322 9 1 O'tS -·oo9 1892 I 2 ,?61'+708 

... 1•2 21 •sot•J 1961000 16118&+9 26 Is I If 2715596 81933 •t009 191 6 I 7 27 • 09 '+I 

IH 27 •711'8 1911000 168 I 96'+ 26, '199 28 1 I 9'tS 81822 -.oo• 19't l 1 '+ J7172SO 
1~2 27 ••11'7 2001000 U9•100 261535 2818371 I I 7 J 2 •1 0 I 0 1966 1 I !8136110 

1•2 27 S1t1U 202.000 u•122e 2&1If15 291't1U7 8. 6QJ •tDIO 199019 29 • 0 I I 2 

1•2 27 1t3117D 20'f. ooo 16• I 3'f6 26. 398 JD• 100 8 I '+9S •tOIO 2DlS18 291666S 

1•2 27 IS11U 2061000 169. '+95 261326 JD t BJ 5.6 8. 388 "'. 0 J 0 20'f0. 8 301JJOO 
1•2 It 1711h -208•000 u•161s 26. 306 31 ... , , -.. 8 I 282 • 1 0 I 0 206519 31 I 00 I 7 

1•2 27 '911•• 210•000 1691737 261285 32tl7SS 8 t l 76 •1010 209 lt 0 3 I• 681 7 

1•2 28 I 1 169 2121000 U9t8BB 261208 3218679 &1012 .. • o 1 o 21l61J J213700 

1•2 28 3 t I 67 .21'+1000 17D • D 11 26 1 I BS 3315686 7 I 968 • 1 0 I I 2111 I, 7 JJ10666 

1•2 28 5, 16s 2161000 170., .... 26. 0'18 J'l12782 7 I 86!t - I 011 2167 1 I JJ I 77 21 
(' 

I ~2 28 7. 16'1 2181000 1701289 261078 J't19957 7. 76J •• 011 21 •2 I 6 J'f 1 '+8511 

1•2 21 91169 220.000 170. 't2J 2S19JS 3517215 71662 "'• 011 221a.3 3512072 

1•2 21 1111'7 2221000 I 70 • S.69 2s1••3 361'+SS9 71S62 ... 011 22'+'+ I 0 JS19J73 

1•2 28 1Jtl•5 22'+•000 1 70 I 725 ZS• 871 37.t987 7 I '+62 • 1D11 226918 J616760 

1•2 28 15117D 2261000 1701852 zr,.BJ9 3719500 7. J62 • • 011 2295 I 7 J 71 '+Zl I 

1•2 28 1711'8 2Z8 1000 1111 oo• ZS, 7'+2 J817ott 7. 26't ... 012 2321.7 J8tl788 

1'12 28 19tl66 2301000 l 71•138 ZS 1 707 39. '178't 7 I 16• - I 012 2 3'17. 8 J819'+JO 

1•2 28 2111•• 2J2•00D 17 lt 2'' 251603 '+0 1 25&'+ 7 I 068 "I 012 ZJ 1" 1 a 39 I 7 I 58 

1•2 28 IJ116' 2J'l10QO I 7 l 1 '+SS 21!., '195 'I l eO'I 11 6 '97 I • 1 0 I Z 2'100. 3 'tO, 11q7 J 

1•2 28 2S11'7 Z36t000 111 • sa5 ZS• '+5'1 't I 1 B3•0 6 I 875 • 1 0 I 2 2'+ 26. 7 'I I• 28 7' 
1•2 28 2711h 2381000 171•71tS 25133' '12 1 '3' I '. 779 ... 01 2 2'+53. 2 '+2•0866 

1•2 21 29116• 2'101000 171•8•6 2S1 JSB '13. '+509 'I •a'+ • t 0 I 2 2'+7'. 7 '+2 • B•'+ I 
1•2 21 J11169 2'42 1000 1721056 2S1ZJ• '+'t I 271 't '1 l!t89 • • 0 I 3 2506 I 'I I.fl, 71 O't 
llfZ 21 331167 2'1'+ ,coo I 7Z t 218 ZS, I 08 "IS 1 I 008 •, 't9S .. 1 0 I 3 253312 'I'+. SJSJ 

1•2 28 ~51165 21461000 172•JS9 2'f 1 •as i+S19390 b' 'IQ I - I 01 l 256010 '+5·3692 
1•2 28 Ht17D 2"181000 172•St2 2"1 . ' 16 lf6171•o •.Joe .. I 0 I 3 258710 '16 • Z I I 8 

1tf2 21 )91168 2so1000 172•675 Zif 177 3 't7 I •"119 6 I Z 1 5 • • 0 I J 26 l '+. 0 't 7 I Q6JJ 

11t2 28 •1116• 2521000 t7218J8 2"1. 622 '181&067 6. 122 - t 0 I l 26'1 l I 2 "7 I 9 2J7 

1'12 28 tfJq6't 26'11000 173 I 00 l 2'+ I '16't tt91l80S •·030 •• 013 2668 .... '+ 8. 7931 

( 
l"IZ ZI t1Stl69 ZS6 1000 17311ss 2'1. '166 50 1 2638 51 'J8 • 1 0 I 'I Z69S I 7 't9 I 6 7 20 

l'IJ 21 '+7tt68 258t000 l7l1Jt9 Z't I 296 SI t1SS6 s I 811• - 1a111 z7z3,z S01S59J 

1612 28 '+9•t•6 2601000 I 7 l 1 '18 J 2'+ 1 11 7 52 I OS6't S17S5 - • o 111 2750 I 7 5 It '4556 

1•2 28 51116• 2•2•000 173. 6't8 z3,•2• sz,•••l s. 66'+ • • 0 I'+ 27781) 521J6IO 

1•2 28 5J11'9 Z•'f10DO 17Je8J2 231812 S3188Stf 5 1 S7't - I 01 '+ 280611 5J.21ss 

1•2 2• U11'7 266t000 1731997 231603 S.'f. 8135 s 1118'+ ... I 01 '+ 283319 5'1tl991 

l'IZ 21 i7t16i Z68t0QO 17". 162 231383 5517509 s . Jt'I .. I 01 't Z86l18 SStlJI' 
1tt2 Z8 •9t!63 270t000 17'+ t 328 23 1 I 't9 561697'1 s. JQ't .. I 0 Is 288919 5610739 

I "12 29 l • 1 •• 2721000 17't I '18'+ 23 1 110 57,6532 s,2 1 s - • 0 ls 2918. o S 7, 025 I 

l~Z 29 J11h 2 7 '+.coo 17'+t670 22, 91fS S816183 s I l Z6 •10tS 29'+6 I 2 5719855 
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r TABLE XX!!!.· LM PARAMETERS • ASCENT PHASE • Continued 
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LUNAR MODULE 

PGNS ASCENT GUI DANCE PARAMETE RS 
LOCAL VERTICAL COORDINATE SYSTLM 
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TABLE XX!!!.- LM PARAMETERS - ASCENT PHASE - Conti nued 

(n) Aspect angles 

GROUND TI HE AL.PHA BETA 
ELAP~EP rROH APS ALPHA &ETA Al..l'HA BETA ALPHA &ET A 11 HU I ( IHUi 

TIHE tGNJTJON S UN SUN EARTH [ARTH HOON HOON EART" EARTH 
I H • H •SI I SEC I I OEG I I DEG I I DEG I I DEG I I DEG I I DEG I I DEG I I DEG I 

APS IGNITION • LH LlrT•Drr 

I "12 2't 29. 167 .ooo 621768 13. 321 23•2' ' 7,]Jb 100.000 •000 23•299 7 I 7 36 

llf2 2't l1116S 2•000 621768 13. 32 1 23•300 7,736 JBOtOOO · 1••"1z• 2 3 •JOO 7, 7 JO 

1'12 Zif lJ116't 'I• 000 62' '19Q ! 3•223 23. 017 7. 69"1 179I7 Is ... 091 23tlOO 7' 7 J 7 
1 "12 2'1 lS1169 ••ODO 62t233 t JI 255 22•756 7. 779 I 79 11tS2 •tOSl 23•300 7 '7 J 7 

11t2 2't 371161 81000 •2•020 l l 1 281 221538 7, BSD 17 1h 232 - • 0'13 2 3 • 300 7' 7 3 7 

11tz Zit 39q6S 10•000 61. 8'18 I l t 3 03 22136S ] t 9Q9 I 79 I QS.7 - •038 23 1 JO I ] I 7 J] 

[ND VERTICAL RISE 

1 '1 2 2't 't I • 170 12•000 81 I )8'1 11, ass 't2t258 ... 520 1•o.9't9 • 1791866 23. 30 l JI J J] 

1~2 2• ~311•• l 1+t000 10Q tf58 11•929 62•207 3 • 'fZS I ifO t 953 •17'•939 2 3 •JO I '· 7 3 7 
J 'IZ Z'f lfSt l 66 16 'ooo 11 l•2 1 3 12 . 752 7'h732 J.122 I 28 • 'f07 •J79o980 23'302 7 t 7 l 7 

t '12 Zif lf7 1 t 6'1 18•000 11l•87 7 12 . • 1 • 71 t "113 lo I 12 t27t7 26 · 17•••ao 230302 7 • . 7 J 7 

1'1 2 Z'f 'f9tJ69 20•000 113 . 8 1 3 I Z • 8 t 2 75. 3'17 3 1 Ill 127 t793 ·17•••eo 23•302 7, 13 7 

JlfZ Z'f S11167 .22 •000 11l•7 2 7 IZtlOl 751260 3 1 I I 'f 1271882 ·11•••eo 23t302 7. 7 37 

l'IZ 2'f SJ1 166 Z'f • 000 11l•706 12 t8Q l 751238 3, 11 S 127•906 • t79t980 23•303 7,737 

l'f 2 Zif Ss116'f 261000 113 • 70 I 1z •a 1 a 7St237 J,10• 1271908 - p91997 2Jtl03 7, 7 38 

J'fZ Z'f 571169 28•00 0 113•765 12 • B t 7 7S • 303 3 t I QB 1 27 • 81f'f - 17'h997 23•303 '· 7 38 
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1 •z 25 It 16S 32•000 I I 3 • 958 1218)6 ?St SOI J, 1 as 1271652 • l 7 9. ,,, 23 • JO'f 7,739 

t '+2 25 3. 16 3 3'+. 000 11 '+• I 08 1 2. 851 7St6S5 J, l OJ 127. so l .. , 79. 99 7 23'30 '+ 7 '1 )8 

1~2 ZS s t1 68 36t000 I I 'I• 258 12' 86 7 75t809 J • 1 0 I t 27 • 35 1 • t79t997 23•30S 7, 7 38 

I ~2 ZS 1• 166 38 •000 11 '+ • '+29 12. 885 75,995 3. 099 t 27 .. so • !7 9•997 23•305 1, 7 )8 
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BEGIN LH PILOT YA~ 
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( ElllO LM PILOT yA14 
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LH INSERTION 

DEFINITIONS 

ALPHA - ANGLE BETWEEN THE VEHICLE .X-AXIS ANO THE LINE FRO~ THE VEHICLE TO 
THE NOTED BoDY csuN, EARTH, OR MoONJ • . 

BETA - ANGLE BETWEEN THE PROJECTION OF THE LINE FROM THE VEHICLE TO THE NOTED 
BOOY INTO THE VEHICLE Y-Z PLANE ANO THE VEHICLE NEGATIVE Z-AXIS, MEASURED 
POSITIVE FROM THE NEGATIVE .Z-AXIS TOWARD THE POSITl.VE Y-AXIS, 

ALPHA llMUI EARTH - ANGLE BETWEEN THE IMU COO~DINATE SYSTEM X•AXIS AND THE 
VEHICLE-EARTH LINE, 

BETA I IMUl EARTH - ANGLE BETWEEN THE PROJECTION OF THE VEHICLE-EARTH LINE INTO 
THE IMU COORDINATE SYSTEM Y-Z PLANE ANO THE NEGATIVE Z-AXIS OF THIS SYSTEM, 
MEASURED POSITIVE FHOM THE .NEGATIVE Z-AXIS TOWARD THE P.OSITIVE Y-AXIS, 
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•10•• 
•1066 

••o•• 
•1066 
••066 
•106• 
•1077 

••o•• 
•1066 
•1077 

••D•• 
• i064 
.. • 066 
•t077 
•1064 
•1077 
•1066 
••o•• 
••077 
., •066 
• 1077 
••066 
•1077 
•1077 
•1066 
•1077 
., 066 
• 1077 . 
• 1077 
., 066 
•1077 
••077 
,. •066 
•1077 
••011 
•106• 
••D77 

··o•• 
• t066 
.. I 077 
.. 1066 

•• ooo 
• •ODO 

tOOO 
•ODD 

••DOD 
•tOOQ 

1000 
••000 
• •ODO 
••ODO 
•tOOO 

•ODO 
•OOo 

••ODO 
•tOOo 
••000 

tOOO 
•tOOO 
• •ODO 

tOOO 
1000 
•ODO 

••ODO 
•tDOC 
••ODD 
••ODO 

1000 
••000 

1000 
1000 
1000 
•ODO 
tOOO 
1000 
tDOO 
•ODO 
•ODO 
1000 
•ODO 
•ODO 
1000 
•ODO 
•ODO 
oODD 
•DOD 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
•ODO 
1000 
•000 
•000 
•ODO 
•ODO 
•DOO 
1000 
oDDD 
•000 
•ODO 
1 ODO 
•ODO 
1000 
•ODO 
oDDO 
1000 
•ODO 
1000 
•ODO 
•OOQ 
tODO 
oOOO 
1000 
1000 
•ODO 
•ODO 
1000 
•000 
1000 
•ODO 
•ODO 
1000 
.ooo 
1000 
•ODO 
1000 
tODO 
•ODO 
• ODO 
tODO 
•ODO 
tOOO 
1000 
•ODO 

LOCAL HDRlzONTAL . tu~ER ANGL E! 

PITCH 
cDUI 

2'11 O'l l 
23•8SQ 
2loU6 
23•1fl2 
23•Z•D 
2)1068 
22•877 
22•616 
2211tl5 
22'296 
U•IOI 
21••1• 
21•717 
21•U' 
Zl.•3U 
21•I2• 
2Dt'31 
200722 
201536 
2D• 351 
20ol 37 
191953 
191759 
191SS7 
J91J6l 
19. 162 
1B1 95 I 
18. 770 
I RtUO 
11. 380 
18•171 
17 '962 
, , , 781t 
17 •&76 
17 '310 
J7q73 
16. 96 7 
16•780 
l61S86 
I 6oJ82 
16 • 178 
1s.97'1 
16 •713 
15•&80 
I & I 378 
15, 177 
I .. ,,,. 
l'lt711 
, .. 1158 
1It1 JS9 
1If•172 
llt9SS 
I l 1 7S7 
IJ•UI 
ll•3ll 
13 1139 
121925 
12, 7 3 I 
12. 518 
t 2 t l21t 
12 ol I J 
II• 921 
11•710 
II• 1t89 
II• 299 
1 I •090 
10. 17 l 
I 0 1 661f 
I 0 1 lf7 • 
I 0 t 269 
101013 

918'18 
9. 632 
9, lt28 
9 I 225 
9101 1 
81809 
81597 
It J77 
811•6 
71 951 
71756 
1, sza 
71330 
7•122 

•·••6 
61700 4,,., .. 
612•• 
6tD57 
it813 
51630 
lt07 
lt2U 
••DU 
.. ,975 
.. I 671 
... '167 

YA• 

!DEG I 

•1822 ... ,. 
•• 8 1 I 
•1125 
•1820 
• 1815 
... 810 
•llDS 
•ill• 
•• 81 'I 
•1809 
• 1IOlt ., ... ., .. , 
•17'7 
•oil I 
.,106 
•• 10• 
•f 103 
~ .799 

•1801 
• 1797 
•1810 .. ,, .. 
.. • 808 
.. t 792 
.. , 795 
•1790 
•179J 
•1781 
•i791 
• • 1•1t 
•1789 
•1792 
•• 11• 
• ; 11• 

". 782 
•1796 
•1780 
•1783 
•1786 
•1789 
.. I 773 
... 776 
.. ; 779 
.. '782 
• 1771f .,,,, 
•1779 
•f 782 .,,,, 
•1758 
.. , 76 I ... , ... 
•• 775 
... 777 
•1769 
.. I 77 2 
• I 76't 
•t767 
•,751 
... 761 
•1753 
.. I 76'4 
•1766 
.. I 7&1 
•1769 
•1760 
... 743 
... 711 
... 765 
• • 7S 7 
... 76 7 
•1759 
•1 751 
- 1 761 
•1753 

". 763 
• 1 ?'t'I 
• 1 ?S't 
•• 761f 
.,716 .,,,, 
•t 7'47 
", 757 .,,,, 
•• 7't8 
•17!U 
•1757 
•• 7J7 .. , ... 
t.'l 1 71f7 .. ,-.. 
•1760 
•1711 
•• 7'42 
• 1752 
•1 7 32 

RO~L 

I DE~ I 

•J0• 105 
•l.O t I QB 

, •3Doll2 
•30tl16 
.. Jo, 119 
•30tl2l 
•30tl2' 
•30tl30 
•30 t I 3't 
•30•137 
•lOt 1 '4 I 
•lOt I lfif 
"301 I 'ti 
•3Dt l il 
•JDtlll 
•lD•ll9 
•301162 
•l0tl66 
•301169 
•l0tl73 
•l01176 
•30'180 
•301 183 
•301187 
•30'191 
•lOt 19'1 
•301198 
•l0•2D I 
•JD•2D5 
•JDt208 
•lQ1212 
•30 t 2 IS 
•30•219 
ot JQ1 222 
•l0t226 
•301229 
•301233 
•3012)6 
•lOtZ'IO 
•30t2'13 
•3012 .. 7 
.. 30,2&1 
•3012Sct 
•30t2S7 
•301261 
•3012•5 
•l01268 
•l01272 
•l01275 
•301279 
•301282 
•l0t216 
•301289 
•301293 
·301297 
•301300 
•3013Qlf 
•3 0. 3Q7 
•JO• 3 f I 
•30tll5 
•301318 
•30•322 
•301325 
•301329 
•l013J3 
•301336 
•lO•l .. O 
•301 3 .. lf 
"3013'17 
•lOo351 
•301355 
•301358 
•301362 
•3013•6 
•30. 369 
•30tl73 
• lOt 377 
"l0• 38 l 
•lOt 31'1 
•301318 
•301392 
•30t396 
"301 .. DO 
•l0t'I03 
•l0t't07 
•JO' If I I 
•301 ,.15 
•lO• 't 11 
•)01'122 
•l0 • 'f26 
•lOt'tlO 
•30• 't)'I 
•J011t)7 
•30••41 
•301 lflfS 
•lO• lf'tl 
• 301 't52 
•30 • 'tS6 

LH S.BAND ANQ~U 

E~EVATION AZIMUTH 
1DlGl IDIGI 

I SS•lf 
15516 
l55t8 
155•• 
1'611 
t 56 • 2 
I S61 If 
l!i6t6 
IS••? 
I 16•' 
157• I 
1&7t2 
t 171'1 
1•7•1 
157•7 
1S7t9 
158 •I 
lllt2 
I 581 If 
15816 
15818 
15819 
1591 I 
159•3 
15915 
159. 7 
15918 
160•0 
J60t2 
1601 .. 
16016 
t60t8 
1•0·• 
161'1 
161'3 
161 's 
16" 7 
t 61. 9 
16J t I 
t 62 t l 
t621S 
162 t 7 
16219 
163 t I 
l 6l • 3 
1631S 
163 1 7 
1•3•9 
t •If• I 
1•'f•3 
t 61f. s 
16'118 
t 6&•0 
165tJ 
t 65. If 
165•6 
1•5•9 
166 •I 
16•13 
166•5 
16618 
1•7•0 
167' 2 
t671S 
t 67' 7 
167 • 9 
168. 2 
J 68'" 
168•6 
16819 
16 91 l 

1 ••·" 
t69•6 
16•. 9 
1701 I 
t 7Q11f 
170•6 
170•' 
t 7 t • 2 
171 t .. 

171t7 
I 71t9 
17 2. 2 
I 72 t 5 
172 t B 
I 73 • l 
"3. 3 
17316 
173•9 
17'4. 2 
t 71f ,5 , , .. '. 
17110 
17l•J 
17116 
17!i.8 
1 76 •I 
1761'1 

2J •. o 
Zl, 2 
23 ... 
2315 
23 1 7 
23,9 
Zif t I 
Zif, 2 
J't ... 
2't. 6 z ... 8 
Zif• 9 
Uol 
Iii, J ,.,, 
Ut7 
2s.a 
26t0 
2612 
26t .. 
2616 
2617 
2•19 
27 ol 
27 t 3 
27' .. 
2716 
27 • 8 
2• .o 
2812 
2• • .. 
2816 
za,1 
2119 
2•11 
2913 

z9 •" 
2916 
2918 
30t 0 
30t2 
301 ... 
3016 
3018 
lOt9 
JI t I 
31•3 
ll • s 
31t7 
Ut9 
32 tl 
32, 3 
3215 
32 16 
3218 
JltO 
33. 2 
33,q 
33•• 
ll t B 
)If ,o 
J'f. 2 
)'I' If 
31f 16 
3't. 8 
J'f. 9 
3S1 I 
ll1l 
1s,s 
3St7 
lit9 
36 t 1 
36 1 l 
3•1S 
3•. 7 
3•19 
3 71 I 
3 7' 3 
3 71 s 
3717 
J 7 t' 
J8t0 
38. 2 
38' 't 
3816 
)818 
J9t0 
39. 2 
39 ... 
3916 
39. 8 
tfOtO 
11012 
'tOt l 
ttO• 5 
lfOt 7 
'f0. 9 
If I ti 
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LUNAR MODULE 
VEHICLE ATTITUDE AND RATES 

GROUND TI HE PLATFORM GIMBAL ANGLES VEHICLE TURNING RATES LOCAL H0Rlz0NTAL EuLER ANGLES LH S•BAND ANGLES 

ELAPSED fROH APS 
TIM[ IGNITION INNER MIDDLE OUTER P1TCH RAT[ YAW ~ATE ROLL RATE p ITCH YAW ROLL ELEVATION AZIMUTH 

I H 1 Ht S) ! SEC I I DEG I I DEG I I DEG I IDEGtSECI I DEG/SEC! I DEG/SE Cl I OEG I ID[GI I DEG I I DEG I IDEGI 

l'f 2 30 )71)68 3671999 •92t6SS •I 7't8 •3 01'156 .. '121 • t077 .aoo 't • z•a •• 7'tl •lO t 't59 J 76' 1 '41 t l 

1'1 2 30 39tJ66 3691999 •92 t 9'fZ ". 758 •lO• 1t•o .. • 121 •tQ77 •ODO , ... 070 .. , 753 •30t't6l t 77. 0 'f&t'I 

1 'f2 30 If It 16'1 3711999 ·931217 ... 7'f9 .. JQ1'16J • t 121 ••o•• 1000 3. 881f ... 7't'I •30t'f67 J 77 t 3 'fl• 6 

1'12 30 '1Jtl69 )73,999 •9JtS22 ... 7'18 .. 30. 1u1 • t I 32 ., 077 1000 31668 ... 7'+3 •3 0• '171 177' 6 '1 It e 
1'12 30 '151 168 375,999 ·9Jt808 - • 758 •30' '17) .. t 121 ••077 •ODO 3. '17 2 .. , 753 •lO• '17'1 I 77 t 9 'f2 tO 

!'12 JO 'f7tJ66 3771999 .. , ... 11 If ... 757 •JO• '175 .. • t 32 "t 077 tOOQ ltZS7 "' 752 •30. '178 178. 2 'fZ t 2 

1'12 30 "''•1•'+ 3791999 •9'f t 'fOB ... 7 3 7 -Jo,,,. ,, .. It 32 ... 066 •ODO 3. oss - • 7 32 •30tlf82 17B•S lf2. If 
1'+2 30 511169 le 1. 999 ·'If. 691f ... 71p ·30tlf8J - • 121 - •077 tOOO 21860 •t7 1U •30tlf86 178•9 lf2. s 

1'12 30 i3t167 393,999 ·91ft999 - • 71f6 •30t'f87 .. '1 JZ •• 077 •ODO 2. 6'18 ... 7'+ l .. 30. '190 I 79 • 2 lf2' 7 , 
1'12 30 5StJ6S 395,999 •95• 305 • '7 lf't .. Jo, it91 •• tlZ "•077 •ODO 2 t 't36 .. '7140 •3 0t 't9'f t79tS lf2' 9 

1142 30 S7q6J 397,999 •9St610 ... 714 l •l0elf95 .. • t 32 ... 077 •ODO 2. 225 •1739 •301'198 I 7'1•8 143 •I 

1142 JO 591)68 399,999 •9St91S •• 7142 •3 0' '199 .. '132 ... 077 tOOo 21015 •t 738 •30tSQ2 18012 lfl, J 

I •2 l I 1. 1 •6 3911999 •961221 • '7 If I •3 0 15 02 .. , t 32 •• 077 tOOO 1•806 ... 7 37 •301505 1 so. s 'll. 5 

1 •2 l I l•t•s 393,999 •961526 ... 7 39 •301606 .. • 132 ... 077 •ODO 1•597 •, 7 JS "l OtSQ9 t8Qt8 '1°3. 7 

1 •2 l I 5tt7o 395,999 •96t8'fZ ". 75 7 •lO• 611 • 1 I JZ •t Q88 • ODO lt377 .. , 7!t3 •3 01 5, .. 181. 2 lfl. 9 

1 •2 l I 7 t 168 397;999 ·97t l66 • t 71flf .. Jo, 61 s • • 1 '+3 •t 077 tOOO I• 151 • ~ 7 'I I .. 30. s 18 181t6 '114 t1 

1112 JI 9 I) 66 399,999 .. 97 t lf7 2 ... 71f3 •3 0•519 •• 132 .. •077 t OOO • 91f'I ... 7 39 •3 01 522 t 81t9 lfl4 I 2 

1 '+2 31 11 I I ... 14Q I I 999 ·971796 ~• 7 JO ·301523 • • 1 '13 .. 1077 I 000 • 71 9 .. '7 27 •3 0 1526 182tl '114tlf 

I •2 l I I j t t 69 'IQJ1999 •98 t I I 2 • t 7 lf8 •JQ,527 .. t132 •• 088 tOOO ,sol • 1 71fS •J O,SJO 18216 14'+. 6 

1 lf2 31 IS t I 67 '+os1999 •98 1 lfl 7 • • 7 3S •3 01531 • • J '13 .. I 077 tOOO • 279 .. '7 32 •3 01SJlf I 83 •0 lf'l t 8 

l '+2 31 17 I) 6f) '+o7. 999 ·9817 7 2 • 1 71f I •30t536 "'• I "13 • t088 •ODO t Olf6 .. I 7 39 •3 QeSJ8 183 t "I lf5. 0 

1 •2 l I 19 . 1 63 '+091999 ·991077 .. '7140 ·301539 .. 1 J 32 .. 1077 1000 • t I 58 '"I 7 J7 •3 0 t5"12 J 83 1 7 "IS t 2 

1'+2 31 21tl68 If I I , 999 •99. 1413 - • 7't6 •30• Slf"I .. •I "13 ·· 088 1000 ··39 0 .. I 71flf •l O• Slf7 i 8"1 •I "IS 1 If 

1"12 31 23t t67 If I 3 • 999 ·99t71f8 •t752 w30 • 6'+8 .. . t 143 ... 088 • 000 •1622 -.1so •J015Sl t 81f • S lfS, 6 

llf2 31 2S116s 'I 1s.999 - 1001091 '" I 7 29 •l 015SJ • 1 1 Slf .. •077 •000 •186 ! ··726 •30t5SS t 8"1' 9 .... 8 

1•2 JI 270170 'I 17.999 • IOO•lf26 .. t 7 JS ·3 0t557 ... I lfl ••088 tODO •It 091 .,733 •l 01S60 1 as, J "IS t 9 

1 •2 l I 29. 168 "I J 9 I 999 '" I OQ I 781 • t 7 30 •JOt56 I •• I S'I •t 088 tOOO • , , 339 .. , 7 28 •l OtS61f t 8St 7 lf6 t I 

1"12 31 3tt16b '+ 21. 999 • IOJttlS "'I 7 25 •3 01666 ,. ti Slf • 1 088 •000 .. , • 58 7 .. I 7 23 •lOtS69 t86t2 lf6. 3 

J 'iZ 31 lJt161f 11z3,999 • 1o1, so8 .. I 7Q8 •J 01S7t • 1 J 6S .. '098 t OOo -1. 853 .. I 707 -301573 t86t6 "''. 6 
Jlf2 31 lS1169 '+251999 • 1o1, 893 .. '7 11 ·301575 • • t 65 •t099 •ODO •2 •I 29 .. , 710 •3 0 tS78 t 87 ti .... 9 

1 •2 l I 37 t I 67 "127 I 999 •I 02 I 307 ... 7 21 ·30• 581 • t 1 76 • oJ I 0 1000 -2 I '+JS ... 7 21 •3 01583 187 •6 147 10 

Jl42 31 l9t!6S '+291999 '""I 02 1 7 7 I - , 12a •3 0t586 ... l 98 .. ti 21 tOOO •2 I 789 ··728 •301589 18812 lf7 t 2 

tlf 2 31 39,973 'I )0 I 70lf - 10 21889 .. '7 30 •l 01S88 •,I "13 -•088 •ODO ·2•868 .. , 7 30 •3 0t 591 I 88 I 3 "11 • 3 

LH INSERTION 

( 

( 

l 



•I 

) 

LM/ CSM RELATIVE PARAMETERS -
ASCENT PHASE 



.. i., 'I 
.}-

\ I 
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TABLE XXIV . - LM/CSM RELATIVE PARAMETERS - ASCENT PHASE 

GROUNO TI HC LH TD CSH LH RR LH RR LH RR R[LATlyC POSITION 

[LAPSED rRoH APS DCPRCSSI ON PH A SC RANG[ AZl"UTH ELEV AT I ON HOD[ cuRVILIN[A~ cODRDINATI~ 

TI HE IGNITION ANGL[ ANGLE RANG[ RA TC ANGLE ANGLE rLAG OuT . o, .P' LAN[ DCL TA•H DD~NRA NGE 

I H • H •SI 1sec1 IDEGl IDCG) IN "11 lrTISCCl IDUl I DEG l IN H 11 IN Ml I IN Ml I 

APS IGNITION• LH LIFT•OH 

) 
1~2 2• Uo1•1 •ODO lt7. 993 l • •'19 85'3839 •37•7•219 •llZ ll7•993 2. .. •O'+SS Sf.1 164! l •831'1882 

1•2 2• 1 tq4S 2•000 '17d3'1 3 • S't7 e•.a 511 •l7 D3•Dll 1032 137' 135 2. • •O'l'tS S9 t 1611 •'1•7228 

1 ~2 2• ht1•• 'I• 000 '16 tZS't 3. ,,. ... 82t9'16l "3657•131 •1063 Jl!'.•969 2. ... 0'135 69 •I 56 7 •• 9,9577 

1•2 2• as, 169 61000 '1 5 •JS I l • 3'+5 Blt7SD• •Ho9•292 • 1062 'l't t 803 z. - •0'125 59 t J '486 •681 1926 

1•2 Z• 37 t, ., 8 •000 'l'lt 1US 3 • Zlfl ao.s1os •3559• •0 •1061 133•657 z, ·• 0415 S9q370 •S6t'lZ78 

1• 2 z• 39' 166 I 0 tOOO 'll t lf7S l • I 'IZ 79t'IQ73 •35 07t 5~3 ... as• (J2•53Z 2• • •04'05 59tlZ18 "'Slf166lO 

"I 
cNo V[RT I CAL RI SC 

1 ~2 2• "+ 1 t I 7Q 12•000 •2 t iO I 3 •O'IO 11.2uo •3•SOtU5 "'• 031 151•553 2. ••0395 lit•t031 •52189 87 

l~I 2• •31 1 •a 1••000 •1•102 21939 77•1H8 •331•• no •10)9 170•5•9 2, •t0ll6 u.oap •S l.1371 

1•a i• •s 1166 16•000 •O••lo 1•131 Ht03•• •3)10t71) ••014• • 177••27 .. •t 0l76 lf10171f •1119tl8 02 

1•1 2~ .. , . , ... 111000 3 ... )J 11737 1~ ... 11 •UlltlOI •10tt7 •118•2t3 .. ••03'6 i9•D3Z6 .... ,,.293 

1 •2 · 2• 011'9 IOtOOO 31tl61 2•07 7lt9071 •3111 •lll ••0'0 • , ,, • lfl 1 I• i• 0317 5't007 I •4f5 ....... 

1•1 z• i 11167 
~~·:~~~ 

37tU5 Z1U7 7hll3• •3061•2"• • -.Q'tlf 17'•383 2t •• 03141 i8. 9108 •lf'4dlf58 

1• 2 2• 53 oi 66 3•>1 •• 2••31 71tll7 5 •291Jtfl7 • •Olf l 178•238 2• ••Olli Utt&38 •'IZ1 1tll l 

1•z z4 rts • t •'I 26•000 3'ft998 21338 70t91n •2191 13&0 • 10140 177•0•0 2. ••0330 SI• 9260 ·•o. 6810 

1•2 i• 57.t 1 •• 2 a• ooo 3lt826 2t 2140 •••t817 •ZBQStlflff •• 039 17S •t82 2. • • 032 I SI 1 891 If •JB,9669 

1•1 2• S9 t 167 30.000 321629 2 t I 'I l ... 0733 •27 131207 •t 037 17'1t870 z. ••0312 5818680 •3 7t2Sl0 

1 •z 2s It I 6S 32•000 31 t lf07 2. Q'll ". 1951 •261•·•1• •t OJS t73•7SS 2. .. t OJOl S8t8J78 •lS1S'fSZ 

1 •1 2s 3 • t •3 l 1h000 30• l 60 I• 9115 67tJlf97 •25Zlt'71 ••Oll t72•6SB z. • •0295 S8t8069 •3lt 81f38 

1•z zs Stt68 36•000 ze,eae I• 8148 6'tSHO ·Z•ZZ'3h ... 031 J 7 I •536 2. ... 0217 5817752 •J2d't86 

1•2 ZS 71 1 •• JBtQOO 211&• 1 l • 75 I 6St7SS3 •23ZOt7'2 -.02• • 70• 1411 z, ... 0278 sa.1 1u1 •30• .. 594 

1•2 2S '' J 6 .. 140•000 26t270 t•.r, .. 6lt008 .. •ZZ 16 • '33 • t027 169• 262 2. ,. 0210 58t709'f •2817 770 

1•z ZS II Ii o •2•000 2'f t 926 t • S5B 614. 2961 •ZllD•871 •• 02 6 t68tQ89 2. •1 0262 S8t67514 •2 7•1007 

1• 2 ZS 13' 1 •• '114. 000 23155• I • '162 6l1lq9o •2 002•686 • •022 1U•8t2 z, ••025'1 S816'f06 .. 251'fJ 0 8 

1 •2 2S I s, 166 4t6 •ODO 2Zol 70 I• 366 6219779 •1892•'168 • tD20 165•695 2. •• 02'17 58t60SI •2317673 

IEGIN LH PI I.OT y .. 

1•2 Z5 17. 16'4 lf8 I 000 201760 It 271 62137314 .. 1780•3 26 I t I 38 16'h'f?1t 2. ... 0239 5815689 "2Z •llOZ 

t• z 25 19. 1 •• co.ooo J9t330 Ii t 76 61 • •o• 1 •16 66•390 51725 J 6 3 • I S I z. !• 0232 S81SJJ9 •2Dt'l596 

1•2 ZS 21' 16? 52•000 17 1 881 1 •081 ... ., .. • 15SOtl06 I 0 t 28 0 16 I• 493 2. •1022 .. 58 . '19'13 • 18 • 81511 

t•z ZS 2Jtt6S §It. coo 16 ... , .. ,997 6017153 •114331738 I 'I 1 769 160. Qlt9 2. ••0217 ft8t 14SS9 ·17-1777 

1 •2 25 ZS•) 63 56•000 1lrf.932 I 89'1 6013329 •1JJ!t•l48 1••170 J58•209 2. ••0209 S81'1U8 • 15151166 

1•z 2s 27 t J 68 S8•QOO t 3 t lt3S • aoo s•.• 19 5 " 1195 •887 231 lfS 7 I 56 • 120 2. •10201 &813770 · 1319220 

1•z 2S 2ttt66 60. 000 11, tzs •707 69tSllS7 •IQ75tS03 2716 I h !53'773 2. ... 0 J 93 S,813366 • 1Z13039 

) END LM PILOT yA,_ 

1•z ZS J t q6S 62tOOD 10 t 'tOl I 61 s 59•2116 •9S at, 't2? 271397 I 52 • JS>S 2. • •0 JB S S8•29S5 · 10 1692S 
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'I 1 l'IO 
'I 1 l't I 
If. Jlflf 
If 1 31.lB 
'f 1 3Slf 
If 1 l'fO 
11t3SO 
If• 36 I 
"It 37'1 
'11lfl l 
If. '127 
'+tlflt't 
If 1 lf•l 
If. 't8'f 
If. sos 
If 1529 
"l 1553 
If. 579 
'f t628 
'f 1657 
'11687 
"117 39 
I.I. 772 
If .eo5 
If. 8'10 
If. 897 
If. 9J'I 
If. 99'1 
S10JJ 
S1073 
s 0 1 )6 
s .11a 
5 t 2't3 
51287 
St lS'f 
s I '+22 
5 . ... 9 
5 .s.>8 
5,597 
51659 
s. 73l 
51783 
5, es 1 
s ,932 
St986 
61062 
6 1 I 'tO 
6 1 It• 
6. 216 
6. 33'1 
61393 
6. 'f7'1 
61535 

10 2'138 
l 0 It 81 O 
10Jt'f 9S 
I 0 I• I 9 3 
I 00 • 90 I 
100•620 

100 •350 
100 1 09 0 
99. 0'10 
99•600 
99, 369 
99q't7 
98•93S 
981730 
98. S.56 
98tJ68 
98q87 
98 t Q36 
97 t 871 
97 t 71 2 
971582 
97 t 't37 
971299 
97 1 188 
97tQ62 
96•963 
96 I 87 J 
96•762 
961680 
96. s0 1 
96t510 
96. 'f'f't 
96•360 
96 t .)03 
96 • 2s I 
96•203 
96 • I S9 
96•o9& 
96tQ6J 
96 •03 t 
96 I DOif 
9St98Q 
9S•96Q 
9S' 9'flf 
95•931 
9S1922 
95,939 
95t9JS 
951936 
9S t 9'+0 
9S t 9"16 
9S t9 78 
9S1990 
96•005 
96. Olf6 
9b•Q67 
96. l 12 
96•138 
96q89 
96•220 
961275 
96 Ill t 
96 I 37 t 
96. 'fl't 
96 •If 7 7 
96 • 5'tlf 
96 I 61 J 
961685 
961736 
96• 812 
96t889 
96•969 
971050 
97 • t ll 
97 t 2 19 
97•306 
97tJ9S 
97 t "186 
97•600 
97'69'1 
97 t 791 
971888 
9a • o lo 
98 tl 10 
98. 2 1 l 
91•3't0 
98 • 'flfS 
98. 553 
98 I 68'1 
98 I 817 
98•929 
t9•o•s 
''•158 

''. 27'1 
991392 
99tSl2 
99t6JJ 
99,777 

2. 
z. 
2. 
2. 
2. 
2. 
2. 
2. 
z. 
2. 

2. 
2. 
2. 
2. 
2. 
2 • 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
z. 
2. 
2. 
2. 
2• 
2. 
2• 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
z, 
2. 
2. 
2. 
2. 
2. 
2. 
2• 
2. 
2• 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2• 
2. 
2. 
2. 
2. 
2• 
2. 
2. 
2. 
2. 
2• 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2t 
2. 
2. 
2. 
2• 
2• 

RELATIVE POSiTJON 
cu RV IL I NEAR coDRO I NA TES 

DUT i Or·P~ANE DELTA·H oOWNRANGE 
JN Mii 1'4 Mii IN Mii 

1QQBI 
•OQ83 
•0085 
• 0087 
•OQ88 
•0090 

•0092 
tQQ9l 
•OQ9S 
t0 09 6 
t QQ 98 
t OQ 99 
•0 10 0 
• 010 2 
• o I Ol 
•DI Q"I 
•OIOS 
•O 1 as 
10106 
• O I o7 
•0 10 8 
'0 I QB 
• 0 I o9 
•OIO' 
•0110 
• 011 0 
•01 11 
•0111 
•0 11 l 
10111 
•0 111 
•0 111 
• 0 I 11 
•0 111 
• O 11 I 
• 0 I 1 1 
•a 11 o 
• D 11 0 
• 011 O 
•Oto9 
• Ot 09 
•0108 
•0108 
•0 10 7 
•0107 
10 )06 
•0 10 5 
• 0 I a'+ 
•0103 
•0103 
•0 10 2 
•0 101 
10 100 
t0 099 
10098 
10097 
tO Q96 
t 009'+ 
•0 093 
•0092 
•OOf l 
•0090 
•0 089 
•OQ87 
•0086 
1QQBS 
•008"1 
•0 0 82 
•008 1 
•0080 
•0078 
•0077 
• OO? S 
' 007't 
• 007 2 
•0071 
1QQ?O 
•0068 
• 0061 
•OO•S 
I 006"1 
•0062 
•006 1 
•OOS9 
•DOSI 
•0056 
t OQ SS 
•0053 
10QS2 
•OOSO 
•OO'I' 
I 0Qlf7 
•00lf6 
•OOlf"I 
'0 0'1 3 
•OO'f l 
1 00'+0 
•0038 

55•3 198 
ss.2sso 
SS ti 962 
SS•) 3'f2 
ss.0122 
SStOIOl 

Slf t 9'180 
S'tt88S8 
Slf • 8236 
S"l 1 761 J 

51.11699 0 
Slf1636B 
Slf • S 71f5 
Slf t S 1 22 
5"1 • lfSOO 
Slf • 3877 
Sl.le32SS 
S't • 263'+ 
S'f t 20 I 3 
S'l t I 393 
SI.I• 07 7 3 
Slf t 0 1 SS 
53,9537 
5318920 
S31830lf 
5317689 
Slt7076 
S3. 6'f6'f 
SJ1S8SJ 
53 • S2'1'+ 
53t't636 
53 I '+OJ I 
SJ 1 3'127 
Sl12821f 
Slt222'l 
5 J. 1626 
5311029 
S3tO'+JS 
S2198c+3 
SZ192S't 
S2t8667 
52•8083 
&2 • 750 I 
S216921 
S2t63'1S 
521577 1 
&2 • S20 I 
S21"1633 
52•'1068 
SZ13SQ7 
S2t29'19 
S2t2391f 
Sz t1 e"3 
52•1295 
S2t07SO 
52102 10 
SI• 967 3 
5 I, 9) 39 
51tSbI0 
Sl1B085 
S I • 7563 
S I • 70lf6 
s I• 6SJ3 
Sl•6025 
S l1 5S20 
Sl•S020 
S l t lf5ZS 
S I• i.tOJ'I 
s I I 35'18 
5113066 
SI t2S90 
SI• 2 11 8 
5 I • 16S I 
Slt ll8B 
S l t 07 32 
S l t028 0 
5019833 
S019392 
5 0189 56 
50t8SZ5 
so.a 100 
SOt768 0 
S017266 
S0t6857 
S0161fSS 
S0160S8 
50•5667 
SO•S281 
so. 't9Q2 
SOtlf529 
so 11.! 162 
50t38Q1 
sot 31.11.16 
S0t3098 
S.012756 
SOt21f20 
S.012090 
50•1767 

6619227 
68tJJ8'f 
69t30S8 
YO, 't8'19 
7lt6SS7 
12.s1e2 

73.9722 
1s11179 
76e2SSt 
77,3939 

78 1 SQlf I 
7916159 
8 0t7!90 
at• a 1 36 
82t8996 
8319768 
8StO'fSS 
A6tlQS3 
87tl56S 
881J988 
89t232'f 
9012571 
91I27 29 
9212798 
93.211e 
9'ft2668 
9S121f68 
9612178 
97,1797 
98 1 I 32't 
99 1076 1 

1 0010106 
IOO t 93S9 
l O I • BS 19 
102•7587 
I03t6S.62 
I Qlf t S14 lf'I 
l OS1'1232 
10612925 
1Q7tl52S. 
1oa.003o 
I oe' Blf'fO 
109 16755 
I I 0 1 lf97 J 
111. 3096 
11 2. 11 23 
11 219053 
11316885 
I I 'I, '1621 
11s.22se 
11St9798 
1!617239 
JI 7, lfS.81 
I )Btl82S 
11818968 
119t601 2 
120•2956 
12019 799 
12 11 6S'I I 
12 2t3 !82 
I 22 • 97 2 1 
123t6158 
12'1. 21193 
121f I 87 25 
I 25, lfBS't 
l26t0879 
1 261680 1 
127 t 2619 
1 27 t 8 33 J 
1 20.3939 
I 28 • 9'1 lf2 
!291'1839 
1 JO,O129 
I 30 • 5313 
I J 1 1 0390 
llltS 360 
132•0 222 
13 21 '19 76 
132 1962 1 
I JJ t '+ l S7 
13le8S81f 
1 3'1'290 1 
1 Jlf t 7108 
I JS• 1201.1 
13StSl90 
13S•9Q63 
136•2825 
I 36 1 6'f 75 
I 3 7 t 00 12 
I J 7 t 31f 36 
1 37167'16 
I 37, 99'12 
13Bt3021f 
IJB1S99! 
1381881f3 
13 9, I 5 79 
139 t 'I! 99 
1)916702 
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LUNAR HOoUL~ • ~OMHANo/SfRV~ct HOoUL[ 
R[ ATI t 'ARAM[ CR 

GROUNO f I HE LH TO CSH LH RR LH RR 
[LA,S[O 'ROH A,5 0[,RUSION 'HU[ RANU AZ I HUTH lL[VATION 

TI H[ IGNITION ANGLE ANGLE RANG[ RATE ANGL[ ANGLE 
C Ht Ht SJ I SEC I IOUI IOU! IN Ml I l'f / HCI I DEG I IOUI 

1•2 )0 1711'8 367•••• 73,,, .. 8 •OltO 1•S1J69 1 •1•···· ••••• ···•01 
1•z 10 19"" , ... "' 11.•12 1•013 1'5t3'15 "'''" •• 10 I 100•021 
1•z 10 • 111 •• 371•'" ,,,, .. ••o•& IUt&U• U•tllO .. ,.. 100•15) 
1•2 )0 •Jt 1 '9 )7lo9'9 1'1't00Z ••011 1n.1u1 121•"' ••••• iOO•JD• 
1•z )O •s11'8 371•••• ,..o .. ••o•• 1.s' '"' ••0••02 . .. ,. 100•'11 
1 •2 JO ., , , .. 311•"' 7'tOI• ••o•a 101056' 07t9U 710U 100•117 
1• 2 )0 •• t .... ,,,,,,, 7't I 21 It IOI , ... 2010 •21•>'• 1.011 100•7'1 
1•2 lo • 111 '9 lll •'" 1"tlH I• 117 , ••• 335' JUoU& 7117• I 00• 171 
1'2 10 1)11'7 lll•'" ,.,, .. •• I U 1 ....... 319t7'1 712'• 1011012 
1•2 10 ... , .. , ...... ,. '"' I• 132 10.112• 12••71• ,,,.. 101•1 •1 
1•2 JO '711'3 

117 '"' 
, ... 2'17 •• 139 , .... ,.. 2Utlll 7t!'ftflf 101•351 

1•2 lO U11U n• ''" 71t t Z71t .. , .. 10t7'U 2'0•209 ,,.,, 101 •112 
1•2 l 1 ' ''" 191•'" 

,.,,., I• 111 , ....... 2Ht7l3 '••a• 101•671 
1'2 l 1 1110 393•••• ,.,,,, 

I• IU , ... ,,., 1'3•106 ,,,,, 101' 139 
1•2 l 1 s 1170 J9St999 , .. , 339 111•0 , .... ,,2, 159•1)0 7t8Jl 102•00• 
1•2 l 1 1,, ,. 397•••• 7'1tlS• • •I ltl 1"1tOl97 125••07 71927 102•195 
1•2 l 1 9 •I '6 l••···· 71f t 371 •• 1U 1'1•oU• "•ll• ltDZI 102•3'3 
1'2 l 1 II• I•• lfO I• 99t 7 1t.lllf 8 • 1 •7 1'1t0799 i 7 • 111 Io) 16 102•556 
1 •2 l 1 ll•t•• ital•••• , .. t l91f .. , .. 1"1•0tl0 U17U loUl 102•727 ,., ll 151 1'7 •DSt'99 71f. lfQl •·1•• 1"710••• • 11e117 1,329 102•'22 
1'2 l I l711U '107•''' 71f e lfQ9 I• 169 1"7101 '3 ... , • If I 0 I, lflfl IOl• 119 
1•2 l) "ti., 'I09t99t 71f ... l l .. , .. 10110 •"2 •II• 207 I 1 ilfti 1Dlt2 9• 
1'2 ll Z It 1'8 .. , , .... , ..... , .. It IU 1"1tOll l . , , .. , ... '•''' iDJt ... 
1 •2 ll h11'7 'f 1 l • ,,, 1'1. If 1 l ••163 '"''"" "15 1•UI 80711 101•695 
1'2 ll 2511•& 'I IS• 999 1'1 t If ID ••1•0 1 "'•9322 •116•Ul ••••• 103••19 
1•2 l 1 111170 .. , , , ''' 71f' 'fQi 8 •I Sit , ...... o •22 I ti I If 91007 Io•• 12• 
1 •2 l 1 291)'8 "' '. ''' 7'tt397 I• IS I j0o78 U 0 257•) 11 '" z• I O•• lll 
1•2 31 l 111h '*21 ',,, 71f. 317 I' I lf6 1 ••·"" 

•291t9') 9,2sz 1D••ll 1 
1'2 3 1 33' 1 •it 11231999 7'1 t 375 8 • 1 lfO J 'tlt1S9l3 "'321• 707 ,,,,. IO•• 130 
1 •2 l 1 ls• t •• '125t999 111, l•o 8•133 , ... t '1792 •)6'1ti99 91521 10i•089 
)'2 l 1 J7 • 1 •1 '127t999 7"11 l't) 8 t I Z& l lf6 1 lSll "'lf001• I l ••••• 1051369 
1•2 ) I >• • 1 •s itz•·••• 71f t lZlf 8. 117 l• ••Z l iS "lf36' 71fQ 91177 105•6h 
1•2 31 191873 lf lO t 70lf ,., 3)' I• 11 l l .. t1••1 ........... '•'" (0&•712 

LH IN SERTION 

D!fl NIT I Qllli 

LM TO CSM DEPRESSION ANGLE • AN&L! BETWEEN THE LM LOCAL .Vl!RTICAL AND THE LINI• 
OF•Sl~HT TO TH.E CSM, 

LM RR A:UMUTH ANGLll: • LM RlNDEZVOUS RADAll AZIMUTH AN8LE IARlll, POSITIVl WH!N 
THE RADAR LJNE•OF•SJ811T Iii ROTATED TOWARD THE POSIT.IVll: .Y•AXIS, 

LM AR EL.EVATION. AN.8Llt • LM af;Nl)UVO\JS . AAOAa WV~TIQN ~IL& 1111111 e TIC A1111.J 
•Tllllill T .. LM ._NllQVtul aADM ....,, A•ll ... TIC leOY -Ill .. TtS Lil! Jllll . 
~! II MEASUlllD l'OllTlW&L,Y 111CN TIC IM#T .TUii , .... Tiii """ -~Tl .. 
&•~Ill ,Cit' TH! LM, . 

LM AA MOD! 'LAI • LM AENDl!ZVOIJI RADAR MOD! INOICATOll, l•ANILI l!TW!!N 1111 
~HA.FT AXlli AND IODY X• AXl.li llftRI MUliT II l!TWHN +60 AND · TO DUlll!I ,011 

~~·~~:::EN 2!~:A .:~s!,.:E ommN .. ~:o T::~" ~~=~ DURE!S ,OR TllACK(NI, A!iA MUST 

LH RR 
HOOE 
,LAG 

2t 
z. 
2. 
2. 
2. 
2. 
2. 
Zt 
2• 
2. 
2• 
2. 
2. 
2. 
z. 
Zt 
2. 
2. 
2. 
z, 
2. 
2. 
z. 
2. 
z. 
2. 
2t 
2. 
2. 
z. 
Zt 
2• 
z, 

RE LAT I VE 'DSITION 
CURVILINEAR COORDINATES 

OUT•0,.•111.ANE DELTA • H QOWNRANG[ 
IN H II IN H II IN M II 

• 0037 5D•l•SO IS9o9Q89 
•003• 50tll l9 l•Otl3S7 
• DOJ"f SOtOlli l'O • 3SOI 
•OOll &OtOU7 l•01H•1 
•0032 50•02'• 1lifO•71f55 
•003 0 lift' ft6 I 1 lfOt t21ift 
•0029 ....... 3 I If l , OfZtf 

•ooz• .... flt I' l'fltZlf7t 
•0027 "''" .. I lif It 3913 
•0025 ..... 17 I' loSZH 
t OOZ'f 'f9tl6JS '"''"'' •DOU •918390 1'tI•71t87 
•DOU "'''"' l•l•••l• 
• 0021 ... , ,, , , I If l t 9258 
•0020 .... , .... 11tlt9959 

• 0019 .... , .. ,, l•Z105l5 
•001• 'f9 e 721tlf lll2t0987 
•DO 17 ,,., .10•0 I •2 o 1 l IS 
•001• ........ 2 1•2•"1• 
tOOl5 ... ... 12 l'Zol592 
•OOJS lf9. 6'188 1 •2 •IS• I 
•OD I If .... •l 12 1'2o1H• 
•DOil .. ••• I 'f l I lf2t I OSI 
•DOil .... 5981 l't2t062S 
•0012 .. ,,,.,, l•Z•OO•l 
•0012 't9tS679 I 't It 9]7 2 
•OD 11 '19 t &SJ9 11th8SS2 
tOO 11 .... 5'107 to lo HO I 
• 00 ID lf9•ti21U 1111t6 520 
1QQJO '19151 •6 1 't I tS308 
•0010 '1916057 I If I , 396'1 
•0010 '19 11f9S6 I If I• 21187 
•0010 'tft lff Zl l•l•l•H 
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CSM PARAMETERS DURING 
LM -ACTIVE RENDEZVOUS 
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TABLE x~:1·v=~R~,~~M~~E~~og~:1:1cL:A=i~l¥~R~ENOEZVous 
CARTES l AN COQRO l NA TES 

GROU~U FOS!T!O~ VELOC l TY 
ELAPSW 

TIM" x y z ox DY oz 
IH 1M•Sl <N•MI 1) <No Ml 1 l < N• Ml ol <FT/SEC) IFTISECl IF T/9£Cl 

COAST TO RENOEzVOUS RADAR TRACKING 

142 31 J9,g76 
142 32 391 5) 

.54ko109o8 
•56 •l1 JS ::m:m~~ -3o5. 59 755 ::~~;: iH ·263 0 54345 

21960920 
2".4. 010 

2U1 0 053 
22740675 

142 33 )91836 ·628.87894 •728169039 -200.69495 "4020 I 242 2624. 4'0 23511912 
142 34 39, 822 "6 67,67798 ·•70106 623 =~~~:1m~ •38361175 2827, 426 24220550 
142 35 390862 •7o4 o 60603 ·•672 0 78639 •36411385 3022. 469 24860393 
142 36 391847 ·739 0 55988 : ::~~:~m~ ·168.03419 "34361421 J209 0 024 2543 0 264 
142 37 391833 ·772 044190 · 162066863 ·3221I859 33B6 o 572 2593 0 005 
i42 38 391673 •803016026 ·•575016032 ·1J6 0 84 765 ·299 I 301 3554 0 620 2635 0 480 
142 39 )9 I 8~8 •831062918 ·•539 I 27051 •11 0 0 64362 ·2766 1'14 3712.701 26101571 
142 40 ' J9 ! 844 •657 o 76924 ·•5010 a101 3 •64o12993 ·25261728 3860 0 374 26981182 
142 41 391629 ·681050745 ·•463 I 06566 ·~7 o38069 "2280 1 034 3997 0231 2?!,80238 

RENDEZVOUS RAOAH TRAC~! NG 

l~:. .. ~f; 142 41 391829 •68105f45 :::~~:~:m ·'7 03 e069 :m2 :i~~ J997,231 27181238 
,42 4Z 39 1669 •902 0 7 771 ·Jo 14'129 41221890 27300683 
~42 43 3916~5 •921052065 ·•3Bi 167899 "3 147653 ·17681279 42370004 27350484 
142 44 39164g :i~i :~~;R; .• ,, 132498 2J15f65 ·15041648 43,902'5 2732,629 
1•2 4, .J9182 ··296 002102 50 I 4 626 ·12361827 442903,9 27220126 
142 46 390666 •962. 09938 · •25 ~ 0 8R ~i 77 '~6331 -9651563 4Sf ·o67 27940007 

• 142 47 391651 •Y7o .28335 "20 10,0J7 1uJo 4403 •6911613 45 2016J 26 8 ·321 
142 48 391636 •Y75, 75203 :m:nm gg:~~m •415 1742 4624 0 466 ~:~~:m 142 49 39 1622 ·978,49025 ·1'8 I 721 4663 o B3o 
142 so .)916•~ • 9/8,49046 0 69056746 ~~i:s~m DB o 677 4690 °1 47 ?.556o69J 
142 51 J9,84 •975075275 "23117754 405 0 678 4703·343 ~~g~:m 142 52 .)9 ! 833 ·Y7o, 28489 23127773 230. 93237 6 1 1508 4703 .382 
142 53 39, 673 •962 •11J223 69 0 66842 2~4.68891 965 I 397 4690 · 264 237 0 1 806 
142 54 391656 •9'1·227?2 115186474 217 o 73266 12361579 4664. 025 2295 0 326 
142 55 .)91844 ·937,69185 10~;73746 2•9099921 15041298 4624. 739 22130423 
142 56 .l91b29 ·921. 5J251 20 115826 321o42621 17671605 4572.515 21250326 
11~ 57 39 ,869 ·902.79494 2'2100007 341095369 20261364 4507o499 203io2e2 
142 58 J9 18o5 •681,53158 296113743 3~1052422 2279 I 252 4429 ,872 19310553 
142 59 J9,640 •657 .80202 339 04467 0 J60o08296 25251762 4339,851 18260418 

COAST TO TP l 

142 59 39 o6 •0 -657. 50202 339 14H70 360 0 05296 2525 I 762 43390851 15260418 
143 0 39 ;825 • 8J1.67248 JH1o8Q7Q3 397 051809 27651206 42370687 17160170 
143 1 39,866 =m:m~~ 423109973 413. 96056 29961914 ;m:~~~ 16g10119 
143 2 3918'1 463120924 429018457 3220 1 238 ~;,u~; 143 3 39 1836 •739064 703 502 I 02333 443020744 J4341554 38610 356 
143 4 391822 ·704.71308 539 143338 455098991 36391262 37130800 1230 0 419 
143 5 391 662 •667,8o7B7 575133467 4• 7. 49620 3833 1 791 35550849 1 s:~:m 143 6 391847 "629 0 ~ 3366 609162673 417 .694o9 40171596 3J87 0 945 
143 7 J91833 ~~ett,4Q95o 642o21J55 466 0 55499 41901163 3210. 556 8280764 
143 8 390873 =~~~:~m~ o 13 1 00 3s9 :~::m~: 43511010 ~m:g: 689 0 726 
143 9 26 1695 695 I 82409 44681589 579 0 J82 

ff>_t . ul:CAGE 

143 9 26,895 =m:~~j~~ 695182409 498. 96564 44681589 28720154 579 0 382 
143 9 261672 696176840 499015577 44731421 2865 0 577 5740666 
143 9 301850 ·> o9 o 2399~ 697o7~Q54 499034415 4478 1239 28580991 5690948 
143 9 311893 ·sos.5020 0981 1 0s 0 499143776 4480•642 2855 0 695 5671588 
HJ 9 32 1862 ·$07 0 76508 698,650'1 499053098 4483. 043 28520396 5650228 
143 9 331871 ->o7 o 02100 699111969 499 0 62361 44851439 2849 o o05 5620867 
143 9 .l41860 •>06 o 2R866 699,5R8J2 4990 7f625 44871833 2845.702 560 0 506 
143 9 351848 ·>os. 54985 700105640 499 0 80830 4490 0 222 2842 0487 5580144 
143 9 36 1692 •504 08 1066 100 o52l95 499 089996 44920609 2839.180 555 I 782 .. 143 9 37 1861 ·so• o 01108 700199094 499,99124 44941992 2835 0 870 553 o420 
143 9 381~70 ·>o3 o 33110 70114'739 500 o 0&213 44971371 28320558 5511057 
143 9 391~58 -~02. 59073 70119 23Jo 500o17263 44991747 28290244 548 0 694 

T?t MAIN ENGINE BUR~ 

l4J 9 J9 1bo8 ·>02. 59073 1011923Jo 500o172•3 44991747 2829 0 244 548 0 694 
14' 9 411891 ·>01.10883 102,8,348 500 035246 45041488 2822 o 610 5431966 
143 9 431~68 •499 0 62537 703 I 78146 suo 1'3013 45091215 2•15 0 966 ,,90237 
143 9 43 1 923 •499058856 703180445 500 o 53513 45o9 o JJ2 28150801 5390119 

COAST TO FIRST BRAKING GATE 

143 9 431923 •499 0588'6 703080445 m:mn 45091332 28150800 m:si~ 143 10 431~09 •454 038194 730 1612<1 4644 0553 201205g 
143 11 431949 ·4g7. 90388 755 37601 ~~~:m;: :m:m 24g1 08 7 252 798 
143 12 43j9.J4 •J60 ,2844l: 778: 02628 2~ 4 0 552 108:367 
143 13 431920 "311065675 7•8' 49959 510050161 497o19JS 1 610082 •36 0374 
143 14 43 1905 =~~i:~~m 8160 73849 5o9 o 42802 5052 I 284 17'20198 ·1810020 
143 15 •31945 832 169179 506 o 92822 ;~g:m 149802 2 •3250166 
143 16 •3 ,931 ·161. e 967 3 84603141 0 5o3 o 00912 126~ 0 225 •4681411 
143 17 4J,916 ·109.81917 857 156889 497 068163 5210 0801 1

9}4 :~~~ ·610 0353 
143 10 4J1901 -56. 23421 866042207 49oo9o 0s1 5234 I 631 ·75o o 596 
143 19 431942 "6·48625 a12 1 o~co 462086466 s24318 0s 527051' •8880746 
l43 20 431927 45 ·2 7987 876183 85 473,41647 52381305 279°3 o "10240418 
143 21 431912 96.9~918 878036502 402 o642J6 52~80133 'g 0 490 ·11'7 0 231 
143 22 431898 1•8 2 708 877 4'587 :~~: ~:~;~ 51 31345 "21 0 6 0 ·1286 081 4 
143 23 43193U 199!23967 874:04893 51340037 •467.154 ·14120804 
143 24 431923 249063421 868121403 422 o 68328 5070 1344 •714 0356 "1534 0846 
143 25 43!9Q9 299 0 32946 859,94727 406194204 49921439 •959 0 585 ·16521598 
143 26 431949 346 01 R612 849127l'i J9 oo ooos7 49go 1538 ·1202°152 ·1765 0 7J1 
143 27 43,934 396 0 06721 8J6121 4i 372 0 08606 47 41895 "1441°377 ·1873092• 
143 28 43 I 920 442 ·83844 820 18182 J!i3o0688z 46751802 "1676 0591 ·19760876 

L 
143 29 431905 488.36861 803•1~003 3)3 0 06204 4543 I 591 ·1•07°131 ·20?4 0 295 
143 30 431945 >32·529•~ 78311 i99 312012172 4398,628 "2132·35i ·21651907 
143 31 431 ~31 575.1985;;i 101 , 02 e2 2900306'0 42411318 ·•23511 61 ·22510454 
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TAe LE XXVo·cs~. PARAMETERS OUHJNG "M ACTIVE RENOE7.Vous 
(A) INERTIAL SELENOCENTRIC ~ARAMETERS 

CARTESIAN COORDINATES 

GROUNU FOS JT IO~ VE.CC I fY 
EL,APStU 

TI Mt x y z OX DY oz 
(Ht M•S I <N.MI o > l~ oMI,) l No Mt ol <FT/BEcl (FT/SEC) <FT/SEC) 

143 3~ 431Y16 616·25452 ji~:~m~ 267,67747 ;~~~: ~:: "2564 ° 315 "2330 ,695 
143 D 430901 655. 5826~ 2440200oz ·27690644 "24 030405 
143 34 430942 093007246 662007198 220023367 3699 0 856 ·296 7 0 625 -209,381 
143 35 4319~7 728 ,6186 0 6511824~1 195055186 34970672 -31'7 °10 2 -25280434 
143 36 431Yl2 "/h2·1212 0 619o750Ci 1"1003~1•0 3266,Q56 •333 7 o Uo -258 00398 
143 37 •JoU98 "/?3 . 48608 585o9J71o 1•4061421 30651006 "3509'o 031 -2625 0126 
14J JH 4) ,'J)O 1! ~!2 • G?.5Q5 ~bOo1~0"8 uB o'0170 2 8,5 ,3,7 •361Qo49fi -2662' 491 
143 39 431Y23 849 ' 45620 ~i~.40070 92o056U3 2597' 694 -3821. 66 ·2692 1JHI 
143 40 •319u9 873,90405 415,Q4Q25 65 0 35286 23520744 -3962.131 ·2714 0730 
143 41 •)1949 89o,899H5 435,267~0 J8 046664 21011176 -4 0910487 -2729 0 456 
143 42 43 o9J 4 91S.38171 394 .273:!5 l1o47279 1843,695 •42090370 •27360522 
143 43 431920 9J2. 294 76 3~~' 17336 ·15o5s292 15810025 •4315 044 7 ·2735 , 9o9 
143 44 •31Yoo Y46oS9144 Ju9 ,o B543 "42oSJ466 13131902 -44090420 -2?27,617 .. 
143 4o 43oY40 908.23145 26S o13 04o -o9 0 39670 10430019 -44 910023 -27f1,67o 
143 46 431931 Yo7018zuo 220 043160 - 96 0 06364 769 1315 •4560. u27 ·26880112 
143 47 <3, Y16 Y73,417R5 115 011 443 "122 046063 4931380 "46160237 ·26571009 
143 4~ 430901 976092139 129 '30603 ·14 8 0 51309 2161048 •46590494 -26£8,448 

COAST TO 5ECONO ~RAK I NG GATE 

143 4R <J 1YUl 976 · 92139 1~~ :;g@~~ - 1480 513~9 -~U :~;~ ::m:;;; =mi::~~ 143 so ~<' I / 7 6 '76 , z74H4 -1940668 4 
• 

FIRST BNAK!~G MANUE VER 

143 So J;> o/76 Y76 . z74114 45 o3S599 · 194.66854 •2880173 "4704o5J7 -2529 0 808 
143 ou 341bub 970 . 17646 4) , 8Q7!9 ·195oSoo94 -297 0 426 "4 704 .958 ·2527 0 9s8 
143 So j61/1'6 Y76, f:'7 9 o:! 42 025865 ·196 0 3)274 -3061678 •47050366 :m~:~2R 
143 so j""" 976 .:2b19 41148423 -196074840 •3111304 •4705 0564 
l.43 so .10,103 975 .97656 4Qo7o978 •1Y7o16391 -315, 9z9 -4705. 758 "2524 0234 
143 so J9 1tlu7 975 , 92419 39 0 93529 · 197 0 57927 -32 0 0 554 -4 7050949 -2523 0 299 
143 5o •0 1196 975 , 67105 39 ,16 078 -1• 7099448 -3251179 -4?06·136 -2522 0 361 
143 50 •1 0105 1<75,01715 38038623 -196,409~3 •329' 804 •4706,319 -25210 421 
143 5o •2 0173 Y70 0762SO 37061166 ·1 Y8082442 ·334, 4z9 -4706.499 -25200479 
143 so tt3 ! 1ti2 c;15. 7u7oB 36083705 · 199023916 -339,053 • 4706 0675 -251 9 o 536 
143 so 44 0 b (:6 975, 65cH9 J6 0 0 0242 -199 o6 537S -343 0 677 -4 7060847 ·251 80 590 

COAST TO THIRD BRAKING GATE 

143 5o 4 t: , t: o t. Y7':J. 65 c8J 36 00614 8 "1 Y9 ,654 25 •30 ,68 2 •4706 .8 48 ·2S18 o 589 
143 5Q 4<f !/jU6 97S.65083 36 006148 · 199 0 6542S •343o6A2 -47060848 -2518 0589 

143 51 '~" t1s 9·1s.8017o "l.l o 108C4 -2 24 0 57801 . ·6241434 •47100427 -2457 0377 

SEC OND 8HAK I ~G MANUEVER 

143 51 <l~- ,t !.~ 9 7 0 , 8011c ·11 01 0804 -u4 o 57801 -624 0 434 •4710·427 -2457 0377 
143 51 4' o64P· 97i;.59465 -12 06 5 8 49 -225 0386 53 -633 ,635 -47100314 -2455 0 243 
143 51 •9 1b2S 97Q.38457 -14020891 -226019434 ·642' 835 -47100186 -24530102 
143 S1 >L o61 4 97C o 27b4Q -14 0 98410 - 226. 59797 -647,433 -47100117 -2452 0029 
143 ~1 ~j, e~fl 97(;.17 1•6 -15 075928 -227000144 -6521032 •47iOoQ44 -245 009 54 
143 51 ~~ 1b40 97 'J . Q6')77 "16 oS)445 -221 ,4 0413 -6561~29 •4709,967 -2419 0877 
143 51 o ;, ob35 >09,95534 "l7o3Q96o -22 10 6Q7b3 -661 1227 "47090886 -24480798 
143 s1 ?•l ol94 >69.80299 -17062372 - 226007510 -6640276 •4709. 8)1 ·2448 o QR! 

cc•ST TO FoURT~ ~RAKING GATE 

14'3 ~l '::>4 I j:'.:/4 ;o9oeR299 - 11 .a 2 J1z =m:~~m -6641276 =m~:m =m~:g~~ 143 53 r:3 !f.JYb 957 < 48C! -H7,21oc4 · 10741013 

TH I RD 8HAK I ~G MANUEVER ,. 
143 53 £') I f.JYtl 9~7, ~' 4RL' 1 ·U7 o 21064 -263 0 45498 · 10740013 •46870478 "2343 0 537 
143 5) r.~ ,Y7, 1<56 . 69209 -8 8 0 7~342 -204 0 22596 ·1083 ,083 - 46860643 "234l o036 
143 53 l. b •0 08 ~06. 33S ~ 1 -9o o295 >3 •264. 99612 ·10920150 -4685 0 794 "2338 0 52 7 
143 53 '1> I 228 1-~6 ,zR654 - Yoo 5oJ 74 •265 o 099H3 ·10930372 -46850679 -2338,188 

CoAST TO FIFTH BRAKING GATE 

143 53 "" oao 95o,z8654 -~=i:m~: 
-265,o99H3 ·1093 1)72 -4685 0679 "23380188 

143 54 4) , oY4 9A Q, 6?.54t: - 293 o 4 8008 ·14321144 •46'3·015 -22380415 
4 

FOURTH B"AK I ~G MANUEVER 

143 54 r.3,~94 Y4<:; ,6254t •148 o3S246 -293o48QQ8 ·1432 0144 •4643 oC15 -2238 o41 S 
143 54 •5»11 ~;um~ :1~~ :~~~ ~0 :~~:: H~:~ :;::o :m :::: ~: ~93 -2235 06 29 
143 54 471604 -2232 0 836 
143 54 47 ol6Y Y59,6)9?;! -1~1052812 -29S 0 00908 ·14500669 -4640 0 060 "22320617 

CoAST To STAT loNKEEPI~G 

143 ~4 r. i 11fl9 '139 . 639?.3 ·10~ 052812 -295 0 00958 "1"g '669 "4640 0060 "22321 617 
143 5?;, r.7 1/~llj 9(;4. ".:' 0 1~~ -19 011J J1 - 316 0 63156 ·17~ ,743 •4590o473 -21450613 
143 56 '1711.~9 YQ5 .77Qt:5 -242 01•509 - J37o3644' ·19 61~09 -4528 0001 "2052158 5 
143 57 4"/o '25 884,99496 • CH6 1 497Q? -307 015004 "22301 36 •44520 818 ·1053 0794 
143 S9 9 , 9c2 boz.52242 •345,91060 •3HZ,609Ql ·2569 ,315 •4329.615 ·1809 ,650 

~< GI~ ~TATlc~KEEpl~G <DoCKING oCCURS AT 144017 HRS GoE1Ttl 

OFF INT I ION~ 

GHOltNn FL,APC:t.n Tl ... E--- rIME C:P·'cF FADTH LlFTflFF 
L 

x, y f z---PO~ TT T Ot-' ('Ot-IPONfNTC. H' c;E L E~1oci:NTR ir rooRn TN/I TE s YS TE,,. 

""' . nv . •1"" -- -llL" • "rt Tv rnuPnN,· t..1T c TN C.e-1 ~f\lnr.F'NTRTC. r.nOROTNATF C:yC:TF'°' 
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TAe•E XXVo•csM PARAMETERS QUHJNG L.M ACTIVE RENDEZVOUS 

(8) INEHT I AL. SE~ENOGRAPHJC PARAMETERS 
CARTES I AN COORDINATES 

GROUt.IU FOSITIO~ VEL.OCl1Y 
EL.AP Stu 

TIM~ x y z ox OY 0% 
<HoM• S > < N •MI.> <No~l o > I No Ml,) <FT/SEC > <FT / SEC > (FT/SEC > 

COAST TO RENDEZVOUS RADAR TRACKING 

1•2 31 .l9 ,876 81)097QJ7 .e>15,88t1'7 1,7i706 -3027 0 037 .428001•9 H27 0 889 
1•2 J2 .l9oij~1 rn2 o 946 04 ·6170318~5 12084695 

=~m:m =m~:~85 1125 0 813 
l,42 3J 391ijJ6 749071497 ·657 0010 2 2Jo94075 1120 0 582 
142 34 .l9oij22 714037112 •694085150 34o9•719 ·36A2 0 88 0 •J734'o 6]7 11i2.~11 
142 ]5 J91k•2 677.01~36 -730 o7lJJ9 45089596 -30010 476 •3'310077 11000726 
142 J6 191U47 6)7075017 •764055567 ~6069566 -40690112 -33r 0 591 10860157 
142 J7 }9oUJJ ~9606894;: ·796022331 01 ,n6ij4 -•2450262 "JO 40782 10680548 
142 J8 39,ij73 ~5Jo94799 ·•825 0 64732 77 0 78913 "4409o4J6 ·2863 0 280 10'70947 
142 ]9 .l91ij58 ~09064643 .. 5,20 74,06 H8 o 02346 ·•5610174 ·2623 07]7 10240•14 
1•2 40 .l91ij44 46J , 9Q964 ·•877 044046 98 o O{U 9 ·•7000052 -23760828 m:m ... 142 41 J91ij29 416086666 ·•899,66415 107072435 ·48250684 " 2123 0 290 

R~NUEzvo us RADAR TRACK I NG 

142 •1 )91ij29 416086666 ·•899 ,664i' 107 0724J5 ·•825 0684 =~m:~:~ i~::~2~ 142 42 391ij69 J68o64988 ··919,353 • 117,13581 •49371718 
142 4J 391ij~5 3~ 9' 39521 .. 9}6 . 4,427 126 o it 9to "5Q35' 844 "1508 0 952 902•3~2 
142 44 J9 I 840 269024986 ·•9s0 , 9i, 766 p4' 491J "'1l9 , 788 • 132907 0 4 865,343 
142 45 .l91U25 218°32 13 ·•962. 79'i2 14J • Jo1~ 7 "51 90315 ·19560733 825,872 
142 46 .l91866 166,80282 .• 9·11,7 7 4 1~~025~ 4 "52440232 • 800883 784,092 .. 142 47 3918~1 114 0 80702 ··9780116J8 1~ ,77 21 " 5284o3A6 •502'6 o 7400117 
142 48 391ijJ6 62 . 4R8c6 ·98107 010? 165086192 "53090666 ·2~~: ~;~ 694,072 
1•2 49 J9,ij22 9. 99322 ·982,52194 172.48024 •5J20. 002 6460084 
142 so .19 1ijo2 "42o5?.976 ·•9110 057674 118 061566 "5315 0366 336o92J 596.288 
142 51 J91ij47 -~:;:~m~ ··975,87104 m:~?1~~ ·5295. 711 6l5 0 932 544 0823 
142 52 3918J3 ··968,41 21 :;~~~:m 8 3 °2go :~~:m 142 5J 39 1 b73 ·198079160 ·•958,23917 1Y3 0 95$79 116709 0 
142 54 39 I 808 •249095450 ··945 , 36268 198oOC)606 "5147,996 14390409 381,872 
142 55 .l91ij44 -Joo o 414t10 ·•929, 82500 2U1o49795 " 5069,536 17060814 325.209 
142 56 .l91829 -3~0. n8o9 ··911,66968 204 0 4 256 7 ·49?6,809 19690413 267.635 
142 57 391869 "")98 t 65715 ··89Q. 94844 2u6, 7e10J •48700076 2226 0 468 209. 310 
142 56 .l91ij!>5 -446.164~0 ·•867. 71899 208055742 ·47•9,635 2477 0257 15QoJ98 
1 4;? 59 J918'0 .,9"041615 ·842004675 zu9o7~?B4 - 461'. 026 27210 076 91o06J 

COAST TO TP I 

142 59 .l9oij40 •492041615 ·•842. 046 75 209,74984 · 4615 0826 m~:~~: 91,063 
14J 0 .l~1ij25 -53702B1n9 ·•814 .oo4Jo 210 035495 •4469. 025 31. 472 
14J 1 391ij66 •5ijOo63553 ··783,67Q4i 210037104 "43Q9. 644 31850071 ·28. 209 
14J 2 .l918~1 -022, 355C6 ··751.no42 209079804 :;m:m 3403 0 944 •870813 
143 J 391ijJ6 •66Z, 32301 ·•716. 47591 208063754 36l,3 0 239 ·147.173 
143 4 .l91ij22 -100042690 ·•679,8Q441 206 0 89276 •376Qo6'4 3812 0 366 -2060122 
143 5 J91ij62 •7J6o55939 ·•641 . 21911 204056859 ·3555.788 4000 0 765 •2640497 
143 6 .l9 I ij47 •770 0 61879 ··600. 828'8 2010 67150 -J34 0 . 890 •1770906 •322,1)2 
143 7 39,ij33 ·ijo2.5o917 · ·5~8. 7464? 198 0 20959 "3116. 583 4J•3o291 ·378. 868 
143 8 391ij73 •ijJ2 ' 14069 ·•515. 09126 194019253 ·2883,497 '4960453 • .,4,545 
143 9 261895 •ij5)' 73121 ·•479,85608 190066331 ·26~5.102 4607 0 671 ·'77. J41 

tf'I U~-~(!E 

14J 9 20 1895 -553. 73121 .479 0556C 8 1900 663.l1 -2695,102 46070671 -477,341 
14J 9 28 1812 -6~4061695 ·•4"!8,33873 190, 5ci568 ·2686. 984 4612 '225 ·479,143 
143 9 :io1ij~o -8~5050003 ·•476081985 190,3'7ij8 ·2678' 857 46160766 ·48Q, 9'4 
143 9 .ll • il93 •855,94070 ·•476 0 05965 1YQ , 26866 ·2674. 790 4619oQ31 •481,844 
143 9 :iz,ijij2 -8~6036043 •475,2995• 1vo o1B92B -2610. 723 46210292 ·482. 744 
143 9 33 1871 ·856 0 81976 ··474o5J857 1vo 01o976 ·2666. 651 4623 0 550 ·•83,643 
143 9 34,ts6Q •857 .25842 ·•4 73. 77722 1YQ,Q3009 -2662 ,577 4625 0 804 •484,542 
143 9 351ij48 •657069614 •473001599 189 o 95027 ·2658, 5o3 46280054 •485,44 0 

~ 143 9 J6 1ij92 · 85601'34 7 ·•472,25J92 1B9o870.l0 -2654,425 4630 0 301 •486. 338 
14J 9 .l 7 I ~ij1 •ij58 ,56963 ·•471 049195 189079016 ·2650 ,348 4632 0544 ·•87 •236 w 9 381870 0 859 0 00582 ·•470. 72912 1H9o70992 "26460266 . :m:~:~ :m:~15 9 39 1 ij~8 -~~9144085 •469,96642 1ij9062951 -26•2•184 

TP I MA IN E~G I NE BUR~ 

143 9 .l~ 1 U~6 ::~~: jciB~~ •469,96642 1H9062951 ·26•2 0184 4637o 0J9 ·•89,gJo 
14J 9 411ij91 •468,43944 169046825 -2634. 012 464104 9 -oo. 23 
U3 9 43 1868 •861017507 :m:~'~n 1ij9 oJo64o ·2625. 828 •• ., , 9z7 ·492,614 

~ HJ 9 431923 •861,19645 1H9 0302J7 ·2615,626 ooooS7 •'92 06'8 
COAS T TO FIRST BRAK I NG GATE 

1•3 9 431923 •661019645 ·•466' 67266 1&9039237 "2625. 626 46•6 o os7 ·•92; 658 
143 10 431909 •885,89950 ·•420.35854 1B4o1 465 ·23'6. 489 477z,597 ·5•5' 655 
143 11 431Y49 -906010875 ··372 0660 7 0 178 0 53100 "212go653 4885,727 -597,127 
1'3 12 4J, Y34 •927 0 76155 :m:~~m 1'2038721 ·185 ,835 •985 •lg' •U6, 928 
143 1J 430920 •944 0 80246 1650 76Q49 ·1591. 773 5o7o o4 6 •694. 920 
143 1• 431905 •959 018338 ·•223,82l65 1!>8 0 66934 ·1320•214 51410533 -7•o,968 
143 15 43 I Y45 -970086366 ·•172,75 96 1!>1o13361 ·:m::~~ 51980137 •784. 944 
143 16 4J1931 •979. 81028 ··121.2094? 143017438 524 0 °10 7 ·826. 723 
143 17 431916 •9ij5o99786 ·09,35829 W:~m~ ·486024• m~:~~~ •866,189 
143 18 4)1901 •989040876 ·17,2 155 ·204·•2' •9oJo231 
143 19 431942 ·990o03319 34,90•06 116 0 98398 n,989 5277 '219 •9J7,745 
143 20 431927 •9H7o86917 86094170 107 o564.l7 360•2o? 9zs9o867 ·969. 634 
1 .3 21 4319F •9ij2 0 92249 1)8073'32 97 0 84323 641•4]8 52270694 .;~:;: ~g: 143 22 4316 8 ·975'2o694 190•13785 87084775 9200885 518 0 0789 
143 23 4J,9)8 •964 74397 241,0~499 77,60592 1197. 762 5u9 02ag ·10•8 ,699 
143 24 431923 •951: 56278 291•1 331 67,14645 14110292 584303] ·1069,25 
HJ 25 4J19o9 •9J5o7oo3o m:~:m !>6 0 49862 17•01701 4 53°113 ·10860828 
143 26 431949 -9~7·20096 ;~:m~; mtm 4849 0 035 "1101 • ~53 
143 27 4J19.l4 -8 6o 11 66 1 4136128206 •731•214 "1112. 98 
143 28 431Y20 ·872050643 482o36•7o 23.72565 25160683 ::gg:m "1121•10 

~-
143 29 43190~ "846•43676 527. 087'8 12 0 6i69J z76i'l6o ·1126 •281 
&•3 Jc 4J1945 ·ijr o98oR5 570132445 

-6::4m 
2n , 7J 4zt9•1'• ·1128 0295 

,., '1 431tJ1 •7 7021869 61119D1u ]229•1• ;m:m ·1127' l 43 
,., 32 431 16 •754 0 23686 65108, 10 "20o 75722 , .. 9,336 "1122• 28 
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TAe~E XXVo•cS~. PARAMETERS oURlNG ~H ACTIVE RENDEZVOUS 
< B) I NERT IA~ SE~ENODRAPHIC PARAMETERS 

CARTESIAN COORDINATES 

GROUNU POS ITIO~ VE~OCITY 
E~APSoU 

T I M~ x y z ox DY DZ 
<HoM• Sl. !N, rl o ) t~1Ml 1 > <No Ml o) (FT/SEC) CFTISECl CFT/IEC> 

14J JJ 4J 1901 ·719. 12 817 6890920'4 · 'l108 i 0'1 36'90814 37'7,963 ·11{5 0 361 
14J J4 4J 1942 •681,99 147 7260 03885 •42 o 71458 3859 0 986 355So616 "1104 0 764 
143 3, 43 1 927 :;~~ :~m~ 760 0108 92 -~Jo 6i866 4Q49o283 3343. 215 ·10'10064 
143 36 431912 792003474 -64 ,31230 42270172 3121•35S · 10740301 
143 37 43 1896 -~59 . 46560 6210 72526 -74 ,8 2546 439J 014J 2890 0 666 · 10540521 
14J J8 4J 19 38 ·515. JJ6 o4 e49oo96B9 • H5o12666 4S46o727 26510798 " 10310779 
1u .i9 •.l 1 Y<.i ·· 469, 7 n~' 074ou7<12 - ~9. 1 t29u ~6810489 <4 0~o4 23 · 100£01 3? 
143 4Q 431909 =m::~;~~ ;~::;~m ·104.98994 4815 09 28 2982 0 2J 8 · 977o67J 
143 41 4J o949 ·114 0 49225 492 80 83 1 92.958 •946 0460 
143 42 43 0 934 -325 . 50531 933094750 -123 . 6 7J1S so29 o g3o 1628.314 •9t2 0 S8 
143 43 431920 -275 . 40934 9460 70074 "1J2 oSii6 84 5114 0 85 1359. Q56 •8760154 
143 44 4319oS "224 . SJ666 96Qo77547 "140. 96850 51860304 1g~~:~:; •83702 58 
143 45 431945 ·173. 03086 97oo1374o · 149,03437 524J 0 oes ·796 00 10 
143 46 431931 ·121. oJ7JJ 976 0 75999 • 156068179 5285 0 Q66 531. 25 3 ·7520526 ,. 
14J 47 43 0916 -6 8,7 0283 9HQ o624J7 ·16J,68927 5312 0127 ~~u:~ •706 0 926 
143 48 43 0Yu1 ·16 .17So9 9610719'2 · 170. 63658 53240193 ·659oJ44 

coAST TO SECo NO BRAKING GATE 

143 48 4J1901 ·16. 17So9 9810 7, 952 ·170063658 53240193 ·z9 ,492 · 659oJ44 
43 50 J2,i76 79 .1424< 97606 081 ·1H 1 o6431 9 53 07 0 712 •538 .123 "568 0376 

FIRST B~AKl~G MANUEVER 

143 5o 320176 79,1424~ 976063081 ·1•1,64J19 5307 0712 •538 .123 -5680376 • 
143 So J4,8 o8 l! Q ' 6fl9)1 976o4S216 - 181 , 62999 53060947 .547 ,435 ·S66o65J 
J.43 So ) 6 • itl6 82,6 35°4 976 027044 "1 "2· 0j 622 530 6016S •556. 74S •56 40928 
143 s 0 370175 03,50945 976017841 ·182' 1fi9p S3QS o768 :m :~g~ ·564oo6S 
143 so J81/63 84. 3823;: 976 008566 ·182 .zg1 9 53o5 o 366 •5630202 
143 SO JS1807 IJ~ ·2SS69 97S o99 209 ·1 82' 2 451 53040961 •57o •7o9 •562 0 338 
14J so 40 1196 116,128• 3 975 0 89780 ·182 0 38699 53o4 055~ •57S.361 •5610473 
J.4J So 4117•S 87 •C0166 97S,8oz7o ·1•2 .47932 53 o 4 o13 •580 °01s -56So6o9 
143 so 421773 H7,87427 97So7Q69 1 ·1 •2,5115 1 53oJo729 •S 84 . 666 •55 0 743 
143 so 431/62 88,74736 97So61Q26 -182, 663'6 5303 0 29 ·S89,320 •558087 8 
143 Sc 44 1 ~06 H9,619A~ 97S o51291 ·182, 75S47 53020871 .593 ,970 ·558 0 01 2 

coAST TO THIRD BRAKING GATE 

14J s 0 44 oHo6 k9 , 62 QA8 97 S os1279 · 182075556 S3o2o811 .593. 97S ·S58 .011 
J.4J So 44 ob06 89,6201Je 97S os1 279 ·162 0 75558 5302 0871 .593 . 915 -558 0011 
143 S1 45 0615 142.57425 968014980 -188,07751 5269 011 S · 8 16 •OH ·5o 4o5o9 

SECQNP B~AK l ~G MANUEVER 

143 S1 4!> . 615 142.57425 968014960 ·1•8 0 07751 m~:H; • 876, 034 "504oSo9 
143 5 1 47 , 648 144o308J4 96 708 59 93 · 488 0 24326 · 88 S . 26 6 ·5o2o 725 
143 s 1 491625 146. ~ 4255 967oS6697 ·1H 8,4fl846 52 66 0358 · &94,497 ·5ooo94o 
143 S1 OL1614 1 46.9069 1 967041940 ·1 68,49063 S2 65o659 ·8 99.109 ·5000047 
143 s1 01 . 608 147 , 77572 967027101 · 1680 ~'3 0 S 5264 0 9,6 •9 03. 733 •4990153 
143 51 02 I 646 148,64186 967012193 ·16800513 5264 0 248 • 908 ,333 ·080259 
143 s1 03 1635 149,S084~ 966 0 97205 •16 8,73705 5263 0536 •912. 9•6 ·•97 0364 
143 S1 '4 I 294 150. c R2?S 966 0 87?23 -~~8, 1 ~p1 526J ! Q62 ·91 6 ! 004 ~49 6 o.771 

Co AST TO Fa UR TM ~RAK I NG GATE 

143 S1 '4 o 294 i!>o. 0 8z95 966 08 72<3 ·188 0 791J1 526Jo 062 • 916. 004 •49 6 0 771 
l,4J S3 23 0 998 227 . 2 083 5 950 031676 ·195052374 5182 0 273 ·1 326 °1.60 ·41Soo34 

THIRD BHAKhG MANUE VER 

143 53 2) o998 n1 °208J5 ~~9:ij;~i~ ·195 , S2374 5182 0273 · 1326 °160 "415o034 
14J SJ 2 ~ ,970 22 8, 9137( •4 95,660 04 s1e oog97 ·1335. 221 •4iJ .180 .. 
143 SJ 26 o 008 23 J . 61837 949 0 4J78 o ·19S,79S73 51770 Q4 ·1344 o<1 8 •4 ho32 4 
143 53 <b 0228 23 0 . 84788 949 037817 •4 9S 0 8p97 5177 0608 •1J4S.497 "4l.1 oo74 

CcAST TO FIFTH BHAKJNG GATE 

143 S3 28 I 228 230084768 949037617 =~~~: :g;~ ;m:~9~ ·134S. 497 =m:~~~ l,43 S4 43 ! 094 294,476R3 93Q o596 C7 ·1 68J ·301 

FOURTH BHAKING MANUEVER 

143 54 43 109 4 294,47 66~ 93 0 o S9 6~ 7 ·2oo•H324 ~g:~:!~g ·1683,391 =~;s:m 
.-

4J S4 ·~,071 296 ,14948 93Q o0 40- 7 -2~0. S849J ·1692.1 4 
14J 54 47 06 n4 297,82119 929o4821J -2~0.69600 5 077 05 19 ·1 701°042 -336 0 485 
143 S4 4 / ,/09 297 , 952A9 929043805 -2uo,7a471 507 7 0 296 ·1701.739 -3J6. 336 

COAST To STAT I ONKEEP I NG 

143 S4 4 7 0 /69 297 , 95269 929o4J805 -200. 70471 5077 0 296 • 1701·7J9 •J36 0 J36 
143 SS 47, /54 34/,64So2 9110 32697 ·2uJ. 74253 4984 o8A3 ·1 9650164 =~~~:M 143 S6 4 "/ I I J9 390. 35506 890o645~9 ·2uo .zo 823 4818 0395 "2223. 0,0 
14J S7 47 , 125 443.94529 tlb7,445~9 ·208 0094 87 47'8o130 ·2474 0668 · 1610 S48 
143 S9 9 ,90 2 ~07 •C62 08 831 o 709~ 2 ·209072975 4571 0689 ·28070813 • Boo 12S 

BEG I ~ STATIO~KEEPl~G I DOCKING OCCURS AT 144017 HRS G,E, To) 

OFF IN IT ION~ 

GROllNO FLA~c;En TI~E---rtME C.H1Cf fAQTH LlFTnFF 

x ,v.z-- -POS TTtoN cONPONENTC. If\' !=iELEM06~AflHlC COOROINATE S VSTE..-

o x ,nY,oz---VELncITY COMPONF.NTC. IN SFLFNOGPAPtHC cnoROJN,ATF ~YC.Tffl, 
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TAe~E xxv, ·cs~. PARAMETeRS oURI NG ~M ACTIVE RENDEZVOUS 

<C) SE~ENOGHAPHIC PO"AR COORDINATES 

POSITIO~ VECTOR VE"OC I TV VECTOR 
CROUNU A" TI TUDE 

E~APStU ABOV~ ~UNAR F~IGHT PATM 
TJMt ~ANDI . G SITE ~AT n~·CE "ONGITVDi Vi"OCI TV ANG~E AZIMUTH 

(H,MoSo, (No Ml,) C DliG > <D EG) (~T/SEC I 10£0) <OEOI 

CCAST TO RENOElVOUS RADAR TRACK ING 

142 31 39 ,876 59 I 363 I C99 -35, 279 53621347 I 031 •77 0 858 
142 32 39 I U~l 59 0 J92 , 738 ·38 1254 53621140 I 031 ·77 0 880 
142 JJ 391~36 ~9.421 1 •· ~76 ·410230 53611 934 0032 · 77 0 9J4 
142 J4 )9 I U22 59,450 2.c10 •44,206 53610729 1032 ·?8,022 
142 JS J91Ub~ !)9. 40Q 21eJ8 •470185 53611526 I OJI! ·?8 1142 
142 36 J9 1H4 59. 509 JI ~59 ·50 o 167 53611326 I 0J2 ·78,294 
142 37 J91U33 ~9 I 5J9 J.872 -531152 53611131 1032 •78,479 
142 38 J91U7J 591568 4,474 •S6i141 53601941 I OJ2 •78,695 
142 J9 391858 59 0 '98 '1'063 •591135 5'6017'8 I 032 ·78,U2 
142 40 391U44 59i627 ' 0 640 •62; 134 5'60 0 581 oOJ2 ·791221 

" 
142 41 39 I ~29 591656 6 •'200 • 651139 53601413 I OJ1 ·79,529 

RENOEZVoVs RADAR TRAC~ING 

142 41 39 1u29 59 I 656 6 1·200 -651139 5'601413 I 031 -79 ,529 
142 42 391869 59 1685 6j'44 •681150 5'601253 1031 •79, 866 
142 43 39 18'5 59 ! 713 7 ;270 •711167 ms:m 1030 ·801232 
142 H J9164Q 59,740 71775 •74,191 :m •Bo 1626 
142 4' J9 I Uz' 59,767 8 1·260 •771222 5359, 826 •810047 
142 46 39,866 590794 61 721 ·Bo, 260 53591703 I 028 ·811493 
142 47 391U51 59 0 819 91159 • 8J,3o6 5359 o59o I 027 ·811964 .. 142 48 J91UJ 59 0R44 9 ·~ 71 •861358 53591487 I 026 ·82 1458 
142 49 391 822 59,867 9 .956 •891417 5359,393 1025 · 821974 
142 So J91~b2 590689 10•·H4 ·92,483 5359 0 J 09 1023 ·831511 
142 51 391647 59;910 10oe4J •95,556 5359 0 234 1022 ·84 ,g67 
142 52 391833 ;: : :~g 10,942 ·98,635 5'590169 ,021 ·84, 41 
142 5J J91U73 111:210 •101,720 5'591113 I 019 • 85, 230 
142 54 391U58 59 0 965 111447 "1041810 5359 I 065 I 017 •85,834 
142 55 391H44 59o98o 110652 ·•107,905 5'591 027 I 016 •861451 
142 56 391 629 59, 994 11o82J '"111o004 5358 I 997 1014 •87 I 078 
142 57 391U69 60 0 005 111961 •1141106 53581975 I 012 ·87,714 
14a 58 J9 0U55 60. 015 12.065 •1171211 5'580961 1010 ·88,358 
142 59 39,840 6Uo0<4 12013' •120 ,318 5,58 I 954 , 008 ·891006 

COAST TO TP l 

142 59 39 1 U40 60 0 024 12o135 •1201h8 5358 0 954 o 008 ·89 o006 
143 0 J91U25 6Go030 12'171 •12J 1427 5358 0 956 o006 •89 '657 
143 1 391866 bO 1 Q34 121172 "126 I 5J5 53581U5 0 004 •90 I J09 

143 5 ~~: =~i 6U•037 1:1°13 8 ·129, 644 5358 0 982 1002 ::t :~~ 43 bOo038 12o070 •1321 751 5'59 0 006 • , 000 
143 4 )9 I H22 60, OJ6 110967 •135 , 856 53591QJ8 •1002 •92 o25J 
143 5 39 ! U62 60oOJJ 11o831 •1J8,958 5'59 0 077 • 1005 ·92 '889 
143 6 391847 601028 11o661 •1421058 5359o124 • , 007 •93 ,50 
143 - 7 391833 60,021 11 o458 •101152 53590179 ., 009 •94,1J5 
143 8 39 1673 60,012 111:223 •1481243 5359 0 242 •1011 •94, 740 
143 9 26 1U95 60' 00 4 11•Cl7 •1so ,u1 5'591296 •1012 •95 I 204 

_. _ r_p I _U~l.A~~ 

143 9 261U95 6Uo004 11° 011 •150, 661 53590296 • , 012 -950204 
143 9 281U72 60 ° 003 11 • oos •1501764 5'59 0299 •1012 ·951223 
143 9 3G1H'O 60, 003 100998 •1so o 867 5359 0 301 •1012 ·951243 
143 9 311893 601003 101994 •150, 918 53591302 •1012 ·9512'3 
143 9 32ouu2 6Go002 100989 •150 I 969 5359 0 J04 • , 01 2 •95o 262 
14' 9 331871 60,002 101984 •1s1o021 5359 I 305 • t012 ·95 0272 
14' 9 341 U6Q 60 ° 002 101 '80 •151.012 53591306 •1012 •95,282 
143 9 351~48 60. 002 101975 ·1'11123 5359oJQ7 • 1012 •950292 
143 9 361H92 60•002 10.'70 •1s1.175 5'59' 309 •1013 - 95,J01 

"' 
143 9 J'I 1 uu1 6Co001 10 0'66 •1511226 53591310 •1013 -95,Ju 
143 9 381FO 601001 101961 •151 1278 5'590311 • 1013 •95 0 321 
143 9 391858 60 ° 001 10oH6 •1511329 5359°312 ., 013 ·95 ,J30 

TPI "AlN ENGINE SUR~ 

143 ; ~i:gar ~g: ~~i i~:m •151 1 329 5~5;:m ., 013 =:s :m 143 ·•1 11432 •1013 
143 9 4J1Ub~ 6u1000 101937 :m:m 5'5'1317 •1013 ·951369 
143 9 4J 192J 60°000 10°937 535'1S17 ., 013 •95oJ7o .. co•ST TO F IRST 8RAKINW GATE 

143 9 4J192J 6C o000 10o9J7 ·•151 0537 m::~~~ -.013 ·95o J7o 
143 10 431909 091988 10ofJU •154,616 •1015 •95,943 
143 11 43 I 949 590973 10 I !Q8 •157 0 688 5359 , 483 •1017 -96,499 
143 12 430934 59;957 9o9So •160,754 5'59, 578 •1018 ·97, oH 
143 13 43o92Q 59;939 9 1 ~64 •16J o 813 53591681 •1020 •97 1 552 
143 14 431905 ~91920 : : ~i~ •1661865 5'591'91 -.022 ·98oo46 
143 15 431945 59 0 899 :ig:Hg m~:~!g " •0 23 :;: : ~1~ 143 16 43,Y31 59 I 877 8 t'251 •1025 
143 17 43 0 916 ~9165J 71'767 •175,979 5360 1169 • , 026 •99 1 J8J 
143 1& 4319 01 59,828 7 .:261 •179 0 002 Ute ol09 • 1028 •99 , 776 
143 19 4J,94~ 59,U02 6o?J' 177,981 5'6o, 456 •1029 ·1001142 
143 20 43192 59,775 6o190 1740970 5360 0 610 •1030 ·100, oo 
143 21 4J1912 59' 7 46 51 f29 1'1·966 sl6 0 , 169 •1032 ·1001787 
143 22 431 U98 59 0716 '··o5J 16 ,967 5'6o ,933 •1033 ·1 011065 
143 23 43 I 93@ 591686 41463 165,974 53610102 •1034 ·1011312 
143 24 431Y2J 59 065 4 31HO 1621985 53611275 ... 035 •101. 528 
143 25 431909 59 I 622 3 1247 16Q I QQQ 5'61145~ •1QJ6 ·1011713 
143 26 431949 59 0 588 2o62b 1570019 5361062 •1036 · 1011865 
143 27 43 I 934 59 i 554 10997 1'41 0 40 5'611810 •10J7 ·1011984 
143 28 431Y20 59 0 520 1 o·J6J 151,064 53611991 •1038 ·102.071 
143 29 4319os 59 I 485 ,·126 148, 089 53621173 •1DJ8 "1020125 

L 
143 Jo 4J1945 59, 4.q9 'i86 1451114 5'621354 •1039 ·102 .1~6 
143 31 4J1931 5~j~1J ·r 54 1421140 ·5>62153' •1039 •1 021134 
143 32 431916 591 377 ·11193 1391164 5'621111 •10J9 ·102.00 
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TAeL<: XXVo•csM PARAMETERS oUHING l.M ACTIVE RENDEZVOUS 
<Cl SELENOGRAPHIC POI.AR COORDINATES 

POSITIO~ VECTOR VEi.OCITY VECTOR 
GRQUNU ALTITUDE 

Ei.AP6tu L:~g~~GL~~~~ Pl.IGMT PATM 
Tl Mt LATPlOE LONGITUDE VELOCITY ANGl.E 4Z!MUTM 

( H0 M,S,) ( N. MI.) <DEG l (DEG> <FT/SEC> (Ofi:G) <OEO> 
143 33 43,901 59,340 ·108<8 1J60187, Sl6ao&&6 • 0 040 •1oi1 Oh 
14J J4 43 1942 ;9 0 303 -2 0 •59 1331 208 5363' 058 • 1040 •1011901 
143 JS 43 1927 !>9,267 •Jot SJ 130 0 226 536Jo227 •0040 ·10107'7 
143 36 431912 !>9' "30 ., 0 e99 127 o Z40 53631 ~91 •0040 ·1 010582 
143 37 43 I 898 ;9·194 .. 4 ,.JQ4 124oZ50 5363 0 50 • 1039 •1 010374 
14J Jft 43 1938 59;157 ·4o~99 121oZ55 536Ji7o4 • 1039 · 1010135 
14J J9 4J19lJ ~'); !l1. . , 0 •60 116 0 ~,. 536J 0 &54 ·, o:se "1 00, U5 
143 40 4319u9 ;9.Q87 -6 ! C.416 1150247 536309 97 •1038 ·100.565 
143 41 431949 59.Q52 •o.~96 112 0 234 S36401J5 .. '037 ·1 00. 2JS 
t43 42 4J I 9)4 59.019 :~:Hb 1090 215 53640268 •0036 •99 0 877 

43 43 4J192Q 58,986 1060188 5364 0 39• • o03S •99 049 0 
143 44 4J1Yo; ;tt. 954 .. a, 1:!1 103o1S4 S364o515 •, Q34 ·99 oc76 
143 45 43,945 ;8,924 · 8 o e oo 100o11J 5'640631 •0032 •98o6J6 ,. 
14J 46 431931 ~t-1. b94 • 9oQ40 97 0 064 53640141 •1031 • 980171 
143 47 431916 5tt,867 .. 9. •65 94o008 5364. 84S "'•029 ·97 0 682 
143 46 43o9U1 5H•B40 •9oe59 90o944 5364 0 945 .•• 027 •9,0171 

coAST TO SECoNO BRAKING GATE 

143 48 4Jo9u1 oH,840 •9o8S 9 :g: ;:~ 5364 ,945 • 1027 • 9701'1 
143 so 32 1/76 58.797 .. 10 · · ~02 5365o112 .. . 024 •96019 0 

FIRST BHAK!~G MANUEVER .. 
143 oo 32 0 /76 ~H, 797 .. io.~02 850367 5365 0 112 .o024 .960190 
143 So 34 ob o8 !>8,796 ·10 1~13 BS o 264 S3650115 "I Q24 •96 0171 
143 5o J6 ,tb6 ;8,796 -10 • ~Z4 8So162 SJ6S 0 us •0024 ·9601S3 
143 So 3'0175 58,795 - 101~:30 8S' 110 S3650120 "0024 •960143 
14J so 30,"/63 58;795 ... 10 ·~:35 8S 0 Q59 53650121 •o024 -9601'4 
143 s 0 J91Bu7 50,795 -10,e-40 8S. 006 SJ6S • !23 • '024 ·961 125 
143 so 4u1t96 ;B,794 - 10·~46 840956 53650124 •o024 ·96,1i:s 
143 so 411'"0 ;tt. 794 -10 ·~~1 84,905 SJ650126 • 1024 -96•106 
143 5o 42on3 ;8,794 -10 1!:5 7 B406S4 53650127 .. ,024 ·96 0 096 
143 so 431762 ~ti! 793 .. 101~62 84 0 802 S3650128 • 0 024 ·96 0oB7 
143 SO 44ob06 58.793 ·101!!:67 84 0 751 S3650130 - 0 024 -96oQ78 

cCAST TO THIRD SHAKING GATE 

143 so 44 1806 ;u.793 "'10 ·~6 7 8407S1 Sl650130 - 0 024 •960 018 
143 SO 44obU6 5b,79J -10 '!:6 7 84 0 7S1 SJ650130 .. , 024 •96, o78 
143 51 4;,615 !>8. 772 -10. f79 81 0 623 53650216 •0021 •9S 0 499 

SECOND BHAKl~G MANUEVER 

1,4J 51 4~,615 58. 772 - 1ooe79 810623 5365 0 216 •0021 ·95,499 
143 s1 471646 ~H 1 771 ·10.889 81,s20 536S •216 • 0 021 ·95 0 480 
143 51 491625 ~ti' 770 ·100899 810417 SJ65 0 221 •0021 ·95 0 460 
143 51 5o 1 ~14 '".no ·100903 610 365 SJ65o222 .. ,021 ·951451 
143 S1 01, 656 58,770 ·10.soe e10J14 5365 0 224 •0021 ·950441 
143 s1 52 ,646 58,769 ·10.913 81o262 5365 0 225 • 0021 •95 0 431 
143 S1 53. 635 58.769 ·10 . 918 81, 211 S365·226 •• 021 •95 0 421 
14J S1 04 I ~94 5H. ,769 . :10 1921 e10F ~ 5'65·227 . ,,021 ·95 0 41S 

CoAST TO FoURT~ BRAKING GATE 

143 s1 54,z94 ~tJ. 769 ""10' li~l 610177 5365 0 227 • 0 021 ' -95 0 415 
14] 53 23 1996 ;B.742 ""1 1t;'!l6 76 0 554 S365 0 )4] •0018 •94 0 S28 

TH I HD BHAK I ~G MANUEVER 

143 S3 23. 998 '". 7 • 2 ·11·n6 760554 S365. 343 "'' 016 •94oS28 • 143 53 2, ,975 ~8.741 -11 ·~24 76o4S1 53650346 • 0018 •9,o508 
143 SJ 26 1 uos 58. 741 .. 11·,~2 7 6 0 34 7 5365 0 346 • 001B •940488 
143 5J <8 ,as ~ti. 741 ""11 •'33 76oJJJ S365 0 ]49 •1 018 ·9• 0 485 

CoAST TO FIFTH BHAKING GATE 

143 53 26. 228 ~H,741 - 11.::DJ 76 0 333 SJ65 0 349 • 0 818 •94 ,48S 
143 S4 43,594 56 •722 "11•t06 72°441 536,0•37 • 0 15 ·930715 

FOURTH SHAKING MANUEVER 

143 S4 43 0094 !>B,722 "11 ofD6 72 0 441 53650•37 • 001s •930715 
143 S4 450071 ;B,721 "11•EP 720337 S365o'40 · ·015 •9J o69S 
143 54 •7,6u4 5b. 721 ·110E1 9 72 o Z34 53650442 "'' 015 ·930674 
143 S4 4"/ '769 !>b,721 ~11 tfCO 72 0 226 S365o442 • 001S • 930672 

CoAST To STATloNKEEPl~G 

143 54 •71"/69 58. 721 · 11 ·~~u 72 0 226 53650442 •001s •93 0 672 
143 55 47,754 ~lj. 7Q8 •1107~9 690120 5365 o507 .. t012 ·9J 0045 
143 56 4'/1"139 58,698 -u.~44 66 0 010 53651566 •1010 •92 0 409 
143 S7 47, /25 58.690 ·12 •C~5 620897 5365 0620 •• 007 ·910766 
143 59 Yo9u2 58.684 -12•1 ~1 58 0 631 53650685 • 1004 ·9008'6 

A~Gl~ STATlc~KEEPING <DocKING oCCUR6 AT 144017 HRS GoEoTo ) 
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TAS~E xxv' ·cs~ PARAMETERS OUHING "M ACTIVE RENOEZVOUS 
(0 l OHB JTAI. E•EMENT5 

GROUNU 1.0NGITUDE OP ARGUMENT 
E•4PStU S~M J ·~· A~OH ASCENDING OF TRUE APO~UNE PERl•UNE 

Tl Mt AXIS ECCENTRICITY INCl.INATION NOO!l PER!l.UNE ANOMAl.Y RAD US RADIUS PERIOD 
(HoM•S• l <~.~· I•> <DEG• l (D Eiio l <DEG .• l I DEGo) ( N1MI ol ( NoMl, J <HRS.) 

CC AST TO REND~Zvous RADAR TRACKING 

142 31 39 '871i 997. )61 10006 0507 16?,821 •34, 822 •630172 :~: ~68 997 I 964 996' 757 1,979 
142 32 39 1 H~t 997134! .ooo59i'1 167,82j •34,831 •640688 9971930 99617'2 1,979 
142 33 39 1 H) 99 71322 '000'7 81 1610821 •34;841 •66 o 1 0 72 0 725 9971900 996 '70 1.979 
142 34 J9 1 ijz2 997,)0 4 ,coo'7ou 167,821 •34;850 •670841 770409 9971873 996' 735 1,979 
142 35 391662 9971267 '00056432 167 ,821 "34; 859 •69 ,485 82 0 086 99718~0 996,724 1.979 
142 36 391H47 9970271 '000'6123 161,821 "34. 868 • 710050 860684 9971831 9961712 1.979 
142 J7 J9 1HJ3 997,256 .0 0056045 16' '8 21 "34; 877 ·721463 91,130 997,817 996 I 69' 1.978 
142 38 J9 1H73 9971246 •00056146 16? 06 21 -34;886 ·731675 95,374 997 I 8g6 996 1686 1.978 
142 J9 39 1H,8 9971236 100056376 167,821 •34;995 •?4o646 990378 99717 8 9961674 1,978 
142 40 391~44 9971229 '00056669 167 0822 •34;904 • 751360 1030124 9971794 996 0 663 1.978 
142 41 J9 1u29 997 o 224 .00056970 16'0822 "34 I 91J •?5 0 813 106. 609 997 I 792 996 065! 1,978 

RONDEZVOU8 RAOAR TRACKINQ 

l42 4l J916l9 99712<4 o ooo'697i l67 o 922 "34°913 •75o 813 106 0 6ot 99J I 792 9961655 1.978 
l42 4 )91~~9 9971221 0 000'722 167 ! '22 "34 i 922 •76. 814 109 0 842 997' 791 99616'0 1.971. 
l42 43 J91655 997 f2 2! 0 00057306 1611822 •34 ! 93~ •75. 83 112014~ 997 I 793 9961648 1•978 
l42 44 391&40 .997•2• .00057412 l671822 •34. 93 .75,747 11,063 997 I 795 99606'0 1.978 
142 ~' J91825 9971227 •OOo5?273 167 1822 •34 ;948 •75 0 334 us 0258 9971798 996 06 56 1 ·978 
142 46 39oH66 99712Jl 000056943 1670822 "J4•9'6 •741776 120•7J2 9971801 9960665 1•978 
l42 47 3q 1b!l1 997,242 oOoo'6406 16?1822 "34; 964 •7411~1 123 •099 997 1804 996 .679 10978 
142 48 39 1bJ6 9970252 •OOo5565J 1671623 •34;973 . ,, 0 3 3 125.393 9971807 996 0697 1•978 
142 49 39 1H22 9971.264 •OU054682 16708z3 "341981 ·72°6 01 127.652 997 1809 996 1718 1 .978 
142 SO 39 1H6~ 997•277 •ouc'3499 167182) •34,988 ·71 •829 129o91i 997•810 996•743 1·979 
142 51 391H4 997,29 1 o ooo521P 1670823 •34 I 996 ·71•104 1l2•21 9971810 996. 771 1•979 
142 52 39 oHJJ 997•Jo6 

: ~g~~g~6~ 167 0823 •35 1003 =~a:m 134 0612 997181g 996 0802 10979 
142 53 .l91H73 :~~:m 16? ,624 •35 I 013 137 ·p4 997,90 9961834 10979 
142 54 39 I H58 0000 46938 167 06z4 "35 ! 01 ·690629 139 0 40 99718Q5 9960869 1.979 
142 55 391H44 997 1JSJ oOoou9H 167 0824 "351025 •69 ·'35 142,778 m:~n 996 '904 1 ·979 
142 56 39 I 629 997 1J68 o0U0429<J 167,824 "35 !032 •69,7Jo 146 •006 996,940 1.979 
142 57 39,H69 9971384 o0ll040856 167 ,824 "35. 038 ·7o 02n 149 ,586 997 I 791 996 0976 1•979 
142 58 391b~S 997,)96 •00036815 1670624 "351045 •710238 153.579 9971785 997,011 1.979 
142 59 391b4o 9971412 000036846 167. 824 •J5,051 ·7 20671 158,Q44 9970780 9970045 1•979 

CQAST TO TPI 

142 59 )9 1H4Q 9970412 •00036846 167. 624 =~tm •720671 158.044 997 1 780 9970045 1.979 
143 0 J91H25 997,426 • 0003500 7 167,82• -74.627 163. 032 9971775 997, 0 76 1,979 
143 1 )9 'b66 9971436 .000333'7 167,824 •J5i064 •7?0136 168,574 997 I 771 9970105 1.979 
143 2 )9;~~1 9971449 • OOC319'5 1671624 "35. 070 •800199 174,670 9971768 9970130 1.979 

) 
143 3 .l9 I bl6 997;459 • 0003085' 167' 624 .,, • 077 •83 0771 •178,725 997 I 767 9971152 1,979 
143 4 J9 1 H22 99714~9 .ouo30102 167,824 •3'; OBJ • 87,'52 ·•!71. 712 997 I 769 997o168 1.979 
143 ' J9 1 H62 997,477 • 00029727 167,824 -35; 00 ·91 1 093 •164.438 997 I 773 9971180 1.979 
143 6 )91~47 997.484 000029738 1670824 .,, 0 095 •96. 312 •1'10087 9971781 9910188 1,979 
143 ' J9 1833 9971491 000030125 1670824 •35; 102 ·100 0 528 •149,837 9971791 997,190 1,979 
143 ~ 39 I~ 73 9971496 000030858 167' 823 .,, ; 108 "104 ,483 •142o850 997 0 804 9910188 1,979 
143 9 261 H95 997t5 00 100031649 161,823 •35;113 ·101,331 ·•137. 625 9970816 9970184 1,979 

.. 
r TPI U~l.AGE 

i43 9 26; H95 991;500 · - ; ooo3i649" . . -167; 82:i ;;s; 1iY - ~1 01 ;jji •131 ;62~ . ·99;;816 997;i84 1,979 
143 9 2a,u12 997 I 50Q 000031686 167,823 •35.113 ·107.444 •137. 410 991I816 997,184 1,979 
l4l 9 .lO 1 ~'O 99 7. 500 000031724 1670823 •35; 113 ·107. 56 0 •1'7,193 99708!7 997o184 1,979 
143 9 31169) 997 1 'DO oOooJ174J 167 o 82J -35; 113 ·1070618 •137, 085 '9970817 997o184 1. 979 
143 9 321 HHz 997.500 000031762 1670623 ·35,114 •107.677 •1J6,976 9910817 9970184 1.979 
143 9 33 1H71 997 1,co .00031?81 167,823 •J5o 114 "107 o 731 •136 ,871 99718!7 9970183 1·979 
14' 9 34 1 u~o 997.5Q1 10 0031800 167182J .,,;114 ·107.793 •1'6 0 758 997 I 818 9971183 1.979 
l43 9 J51648 99715 01 ·0 00 31819 1&?0823 .,, I 114 ·10?084? •136 ,654 9971818 997,183 1,979 
143 9 361692 997.5Q1 • 000318 39 16'082J •351114 ·10709 02 •1J60548 9971818 9970183 1.979 

I 143 9 J7 1HH1 997,501 o0U0318'8 1671823 ·35,114 ·107 o 958 •1'6.441 9970819 9970183 1•979 
143 9 381670 99705 01 10UC31878 1671823 "35 !114 •108 0017 •136,J32 9971819 997'183 1•979 
143 9 3916'8 997,501 100031897 167,823 .,, !114 ·108 0071 •136 . 227 997 1819 997 0183 1.979 

TPI HAIN ENGINE BU~N 

143 39 1H58 997,s c1 oO C031897 167,823 ·'5,114 •1080071 •1'6.221 997,819 997 1183 1•979 
l43 411H91 997,,C1 00 0031937 1670823 .,, • 115 ·108.184 •136. 014 997 I 820 9970183 1.979 
143 431H~8 9971,01 000031976 1671~23 .,,,u, ·1081198 •135. 798 997 1820 997 .182 1,979 
143 4)1923 997,,Gl • 00031 9 77 16708z3 •35•115 BRAKIN~ 1B:;l00 •13'0 794 9971820 9t7o112 1.97' .. Co•ST TO "RST 

l43 9 4J I 923 99715C1 • 00031977 1670823 .,, 115 ·1080300 •13' 0 794 997,120 9970182 1•979 
143 10 4 3 1 9o9 99 7 .505 •0('033290 1670823 =~~ m "111 o426 •129 ,63' 9971838 997017J 1,979 
143 11 43,949 997,5 l19 •00034812 16'' 823 :m:H; •12J ,914 997 1856 9970162 1,979 
1•J 12 43' 9)4 997.512 •OOQ36'Q 2 167,822 "35 135 •uB,618 9971877 9971148 1•979 
143 13 :5;;~g 997 ·515 :~S5~~m 167,822 =~; m =n~:m :Hi:iH 997 I 898 997 •133 1,979 
143 14 997,518 1670822 .9970920 997,117 1.979 
143 15 431945 997.521 •00042268 167,821 .,, 156 ·121 ·037 •1 04 .861 997,943 997oo99 1,979 

143 16 431931 991 1sz• oOOC443'3 1670821 _,, 164 :m:m ·m:~~i 997 I 966 9970081 1.979 
143 17 43,916 9970526 100046499 167 0 820 •)5 171 9971990 997 •062 1.979 
143 18 43,Y01 997,529 000 048697 16'0820 -35 179 "1230306 •93 0495 9981014 997 0043 1.979 
14) 19 43194< 997 0 '31 oC0050945 167 o 8zo .,, 187 "1230671 •9o oo97 998 1039 997 •023 1.979 
143 20 431927 997,533 0 00053236 16',819 .,, 195 "12'oB71 ·86 ,864 9981065 997 0002 1.979 
14J 21 430912 997i'36 , COQ55567 167,619 .,, 20J "123 . 910 •83,793 9981090 9960982 1.979 
143 22 431H98 9971538 000057933 167,819 "35 212 "1231803 ·8g. 867 998I116 996 0 960 1.979 
143 23 4319J8 9971540 o0GC60325 1670818 .,, 220 "12' o'52 ., 0 086 9981142 9960938 10979 
143 24 431923 ~~~:m o OU06273' 16'0816 "35 229 =m:1~; 

.,, 0444 9981167 m:m 1,979 
143 25 43 19o9 oouo6515o 167,816 "35 238 •72 ,935 9980192 1,979 
143 26 431949 9971543 0 00067557 1670818 •35 247 ·1210976 ::H:m 9981216 9960869 l • 979 
14J 27 •31934 997,542 .ouo699J9 1670817 •35 256 ·1211188 9981240 996,844 1,979 

143 28 431920 997. '41 000072277 16708.7 •35 265 •12g1279 •660194 9911262 996 0 &20 1.979 
143 29 4319o5 99 7. 538 000074'51 1611817 .,, 21• ·11 •249 •640191 9911282 9960795 1,979 
14J Jo 431945 9971535 .00076742 167,817 .,, 283 :n::m ·•10296 9911300 9960769 1.979 
l43 31 4319J1 997 ''30 .ooo?U27 1671817 .,, 292 ·• .. so• 9911J16 996 0 744 1.979 
14J 3a 431916 9971524 0 00080785 16?0817 .,, 301 "11515'0 ., oto• 991133 0 9961718 10979 
143 33 431Yo1 9970516 000082,96 1670817 .,, 310 "114o109 •97 0196 9911 J4o 996. 693 1.979 
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TABLE xx v 0 •cs~ PARAMETERS DURI NG ~M ACTI VE RENDEZ VOUS .) 
IOI ORBITAL l!LEMENT& 

GROUND LONGITUDE OF ·ARG UMENT 
ELAPS~li StMl•~• AJOR ASC~NOING OF TRUE APOyUNE ~EROlUNE PER I OD TIM~ AX ! S ECCENTRICITY INCL I NAT I ON N OE PERI LUNE ANOMALY RAD US RA US 
IH 0M,S, >. <N,f':I, > I DEG > ID ED 0 ) <DEG, I ID!Go ) ~~.~~4~ I N0MI, ) IH RS,) 

143 H 43 0942 997,oG7 , ouo84241 1670611 •35; 320 "1120616 •55 ' 654 996 .667 1.979 

143 35 43 1927 997,497 .oeo857C4 167,Bi.i' •35; 329 · 111.062 •54 , 174 9991352 9960642 1.979 

143 J6 43 1V12 997,46~ oouoA696Y 167 0 8~7 ·35 ;n8 ·1091459 "'2, 74J 998 1353 9960619 1•979 
143 J7 431698 997,472 , coo88o2' 167 , ~17 •35,347 •101 .821 "'1·3•!1 999 1350 996o!l94 1•979 

143 JS 431938 997 '458 000068865 167o8i7 "3!1 . 356 "1060164 •0 , 969 9981344 996 I 5'1 1.979 
143 39 431923 997 I 442 .00089484 167,817 ·3'.365 ·104.500 •48' 596 991 o JJS 996 ' 550 1,979 

14J 40 43 0 909 997,420 .occA9881 167,817 •35;374 ·102.846 •'7,214 9981322· 996' 529 1•979 

) 143 41 43,949 99714 00 .00090002 167 , 817 •35 , 3 93 ·101.220 •0,804 9981•307 996 , 510 1.979 

143 42 431934 997,)91 .00090034 167,h? -35;392 •99 ,637 •H,3!11 998 1289 9961493 1.979 

143 43 431920 997,373 , cuo89811 167,817 -35,401 •98' 11!1 •42 ' 837 9980268 996,477 1.979 

143 44 43190S 997 I 3;5 .ccc694p 167,817 :~;::~i •96 , 671 :;o:m 9981246 996,46' 1·979 
14J 45 43,945 997 , 337 , cuo66B6o 167,917 •95,321 9981223 996 o4!11 1.979 
~43 46 43,931 997 '320 .00068183 167,81A •35.427 •94 ' 081 •37. 760 9991199 996,440 1.979 

143 47 •31Y16 997o3 C3 .00087412 167,818 -35;436 ·92' 969 .,, • 836 999117S 996 o 431 1.979 

14J 48 431901 997, z~n .ooc 86564 167,818 •35. 445 ·91,997 •J3. 770 9981151 996,425 1,979 .. 
co AST TO SECoNO BRAKING GATE 

14J 46 1~: ~9~ 
997,286 •ouc86584 167,818 -35. 445 ·91,997 :~U~i 9981151 996 I 425 1.979 

143 so 997 '264 .00065066 167 , 818 • 35' 460 ·90,620 9981113 996,416 1.918 

·• 
FIRST BHAK l ~G MANUEVER 

143 5~ J2 1'76 997 . 264 , ouoB5o66 167,818 ·3s. 460 ·9o,620 ·29 . 636 998I113 996 0416 1.978 

143 so J4 1 Bo6 997!264 •C ursso39 167,616 ·3s. 461 ·9o • 600 · 29,5s5 998I112 9960416 10978 

143 Sp J61/H6 997 0264 0c uosso12 167,816 "3S,461 -900578 ·29 , 476 9981111 9960416 10978 

143 So J71/75 997 '263 , 000 84999 1670818 "3S!461 -90°569 ·29 , 434 9981111 996 •416 10978 
14J su 381763 997.263 , cue A49Bo 167,810 "35,461 ·900559 ·29,394 9981111 9960416 10978 

14J so j9 '~o"/ 997o26:J , cur64972 167,818 -35' 461 - 90 ,549 ·29,353 9980110 9960416 1·978 
143 so 4Q1~96 997,26~ •Ouc649S9 1671810 "3' '462 ·90 ,538 ·z9,3p 998I110 996 •416 10978 

10 5o 411 /US 997 •263 •O to c8494' 161,818 •35 '462 ·90•!129 ·29 •2 2 998111~ 9960415 1•978 

143 so 42•17J 997. 202 •Ooc84932 167,8 1n •35. 462 -9 0 , 52g ·29.230 998I10 996141!1 10978 

143 So 43 I /~2 997 .202 •Ooc8491Y 167,818 "35 °462 ·9o•50 ·29' 190 998I1 09 996,415 1.978 
43 Sn 44 'ti06 997 , 262 ,c uc64 9o6 167,818 .35;462 .90. 500 .29 ,149 998 1109 996,415 1.978 

cOAST TO THIRD 5RAK!NG GATE 

143 So 44 1HQ6 997 1262 1 cvc.f'.il 90 6 167,Bi6 "3So462 ·9o ,499 -29.149 9981109 996,415 1. 978 
143 So 44 t UQ6 997. 262 .o ucA49 C6 167,818 "35,462 ·90,499 •29.149 998I109 996,415 1.978 

143 51 45 '615 997 . 25?. ,oocA4144 167,818 •35.471 · 89 ' 986 •26' 582 9981091 996,413 1.978 

SEC ONO BHAK I NG MAN UEVER 

143 s1 45o61S 997,2~2 .oooA4144 167,818 •35,471 -89,986 ·26 ,582 990' 091 996,413 1.978 
143 51 47,~48 997,201 .00064121 1671818 ·35; 471 •89 . 971 •26 ' 495 998 1090 996,413 1.978 ) 143 s1 49 I 62S 997. 201 .oocR4098 167,810 "3'' 472 ·89,958 •26,407 998 1090 996,413 1o978· 
143 51 ?O 1614 997. 2?1 .ooc84Q86 167,816 .,5,472 ·89. 9S1 •26. 363 9981090 996 I 412 1,978 

143 51 01 • '"6 997. 251 , 0 'JCR4075 167,810 •J5; 472 ·89.945 •26,J20 998, oe9 996,412 1.978 

143 s1 021~46 997.2"1 oC uC8406J 161,818 "3'. 472 •89 '937 ·26,276 998 I 089 996' 412 1.978 
14J 51 o3 16J5 997.251 .oucB4os2 167 ,818 •3,,472 ::~:m •26.232 998 1089 996,412 1.978 
143 s1 041294 997. 250 . oooe4o44 167 ,818 .,, ; 472 •26,20, 998 I 089 996,412 1,978 

.. . coasT TO EOUBIH . ~8AK!NG . GATo 

143 S1 04 1 ~94 997.200 I (h iCfl4Q44 161,810 •35. 472 -89,927 •26,203 998 I 089 996,412 1.978 

143 S3 23 I 998 997 , 240 o0 cC R3177 167,810 •35' 485 •89o48' ·22.106 998 I Q69 9960410 1.978 

THIRO BRAK I NG MANUEVER 

143 SJ 23 '996 997,240 .c ucF1:!177 167,818 -35 '4 85 •89,483 ·22'106 9981069 9960410 1.978 
143 S3 2S197S 9970240 •CUC8~161 167,818 "35. 486 ·89,476 -22 ' 011 9981 069 9960410 1.978 
143 SJ 26 I 008 997.240 , curR;,140 16' , 810 •35;486 ::~:m •21 , 916 998 1069 996,410 ' 1·978 
143 S3 2e,22ll 997,240 .our83t44 167,618 .,5,486 ·21,904 99Soo69 996 , 410 1.978 

COAST TO FIFTH BHAK I NG GATE 

~'~ 5~ ~~;m m:~~g :~ ~~B~~H W:BH =~r:m :az:m =~~:~g, m:~kg m:t~~ ~:m 
F oURTH BRAK I NG MANUEVER 

143 54 4J '?94 997,235 •00062734 167,818 •35 ,497 •89,331 ·18.228 9981 060 996,410 1,978 
143 54 4S .~71 997.2)5 •OOc62726 167,618 .,, ;497 •89,3Jo ·18.128 9981 060 996 •410 1 0978 
14J S4 4 7 1604 997,235 • ouc62722 167,818 "35. 498 -89 , 328 ·18.028 9981060 996,410 1,978 
143 54 4 7 I )09 997 I 235 •Ouc62721 167,818 "JS; 498 -89.328 ·18.020 998 I 060 9960410 1.978 

CoAST To STAtloNKEEPl.~G 

143 54 471109 99702)" • Cuc B2721 167,818 -35,495 ·89, J28 ·16 . 020 998 I Q6Q 996,410 1•978 
143 55 41 1 i'~4 99 7. 234 •0 UC.A2657 167,818 "35. 506 •89,335 " 14,976 998 1059 996 •410 1•978 
143 56 47t/J9 997, 236 .oucR;;830 167,818 "3S. 51' •89' 404 ·11 , 868 9911 062 996,410 1.978 
143 57 47,125 9971241 • OooR!2lo 167,8j.8 "3'. 524 •89 ' 502 •8 '733 9981 071 9960410 1•9 78 
143 S9 9 I 902 997. 201 •Ooc64z81 167,618 -35' 536 •89. 616 •4,459 9981 091 996' 411 10978 

BEG I ~ STATlg~KEEPING I Oo9K I NG oCC URS AT 144017 HRS G,E1 To) 



625 

) 

LM PARAMETERS DURING 
LM-ACTIVE RENDEZVOUS 



• 

) 
627 

TAHt xx v1 ••L.M PARAMETERS oUHING L.M ACTIVE RENDEZVOUS 
(A) j NEAT JAL. SE"ENOcENTR IC ~ARA METERS 

CAHTESIAN COORDINATES 

GROUNU FOSJT 10~ VEL.OC I TY 
EL.APSEij 

Tl Mt x y z DX DY DZ 
(H 1M· S I IN, MI,) < ~1Ml •I IN.Mi• I <FT/SEcl IFTISEc l · <•T 1sec> 

CC AST To RENOEZVous RADAR TRACK I NG 

142 31 39 ' 876 •4Q4,9J116 ·• 785,J498a •342. 34 921 ·49061944 1621.41a 1907,75~ 
142 32 39 1 8~1 - 452. 69638 •768106584 ·322. 07403 -47651088 1878,2'2 210?,58 
142 33 391 836 -498,9885< ·• 748,27691 •3ua,?4853 -460? ' 871 2128,61? 2210' 421 
142 34 391822 •543. 6,273 ·•7261a,a78 0 218,443'7 • 4435,880 2371,7t8 2J05. 912 
142 35 39 1862 -:;86,54823 ·•7a1 ,46342 -255 . 2'319 "42491751 2606. ?21 2393,755 
142 36 391 847 •627.~3876 ·•674 ,59866 •2J1 .19428 · 4a5 a1 172 2832. 848 2473,675 
142 31 J9 1833 •666,4951a ·•645154784 ·zu6, 46631 •3837 I 876 3049,362 254S,430 
142 38 391 873 -1a3 .29546 ·•614140935 •1&a, Ua97 •J6t3o6J? J255,S65 2608,810 
142 39 39 I 858 •737,8258? ·•581128825 "1'4 ,9j187 · 33111268 J4'a.8f 2663' 636 
142 40 391844 ·769,98 059 ·•546 129584 · 128,3 422 " 31'21'16 m::;2~ 2709,764 
142 41 J9 1829 •/99 ,66 232 ·•5a91 S4919 "1U1•420 3 . ·287? 1,56 2747.a84 

R~NDEZVoUS RAOA~ TRAC~ING 

142 41 J9 ,- 629 •'/99' 66232 ·• So9, S4919 ·101 , 42453 · 287? '~ 5 6 m::e~: 2H? ,a 84 
142 42 39,tSC19 •826,78271 ·•01 01 ?~45 =~um~ ·26tJ 1 88 2775, s 18 
i42 43 J9 j ~:ls ·851026221 -•431128 73 ·23421835 4110•772 2195. a21 
142 44 39 1 b4o -~73,0Jo56 •399 ,a2934 • iB,97936 · 2965 'g34 :m:m 2805 ,579 
142 45 J9 182S • 892. 02679 ·•34 o533J1 8,?4a37 " 1 81, 39 28f •212 
142 46 39 1666 • 9a8.19939 ··3o3 ,9,69 4 J6,4JZ35 • 1493 ,306 4465,918 27 9 1969 
142 47 )9 I 8'1 ·9210 50637 ·•259 038;22 

;
4 :ga:~9 · 1~01 ·392 45'5. 85J 2783,929 

142 48 )91636 •931 . 91524 ··~141 00 ~4 • 0 ° 4 1 4631·194 27'9 0 202 
i42 49 391822 • 9]9,4a3o2 · •1671966~5 111.47392 • 609' 836 4691,HS 2?2s o 924 
142 So 391 86 2 •943,9'624 ·•1211397 2 145.1928 a ·312•291 4737,565 2684 0 258 
i42 51 ,l9 1647 •945 , 5?08~ • 74 145076 1';00959 · ~4,894 47680457 2634,393 

42 52 39 0633 •944,2518 -21 ,212<a 19 ,19437 2 1,6 2 4784,479 2576 0 542 
142 5J J9j673 • 94o, 0138;; 19,99136 222. 3i 94Q 5?612Ao 4785,683 2s1a.941 
142 54 391 6~8 •9)2,8?99a 67,19403 246,7594) 868 'a61 4172 .169 24J?,846 
142 SS 39 I 644 ·922.8827.a 11411906 2 l a,44180 1156·+58 47•4·o8a 2357 ,535 
142 56 J9 1629 ·910. 06135 16a,B' i 293 029 71 14'9' 14 4701.604 2210.Jo4 
142 S7 39 I 869 •694 , 46629 206 099870 315o257J4 171.?,903 4644.988 2116.465 
142 58 391 ~~5 ·876,154oa <~2 1S2962 336 ·26aa6 19891922 45?4,443 2Q76o347 
142 S9 J9i64Q • 855 .18934 29? , 29660 3'6 0 2444 7 22541998 4490•332 1 'a.293 

) COAST TO TPl 

142 59 J9 d-i4Q ·855,16934 29? 12966a 3~6 . 24447 2254 '998 4490. 332 191 0 ,293 
143 a 39i625 ·831o64436 341016750 J1S,1538 4 2St2•393 4392.977 1858,657 
143 1 J9,666 · Bas . 59856 J 841a1319 392' 9)4 78 27611395 4282. 754 1741.807 
143 2 J9 1 8~1 •777•13814 42S,7a858 4u9,53767 3oa1, 33a 4160.069 16ia.119 
143 3 391636 •746,J55A5 466 11'274 424. 9(662 32311556 4025. 359 1493 '980 
143 4 391622 ·713 0 3'o6a sos o1692a 439. 02962 34510466 3879,088 136J,?82 
143 5 39,862 •678,22710 54217 a6 21 4'1·83854 J660,489 3?21.?4? 1229' 924 
143 6 J91~~7 ·§41, 8955a 57816'696 463' 3fi923 J858 '092 3553. 85a 1092' 811 
143 1 )91833 -~02 0 01108 61218'986 47J,4U59 4043,7?6 3375,9)3 952,851 
143 8 J9 1873 •561.27383 645,2?867 462,H952 :~g:g:~ 3188,552 Bta,455 
143 9 26!fjY5 •!:>28014012 6691367a1 467. 95524 JOJ5 , 450 697,417 

. T~ L U~L.A~E 

143 9 26. 695 ·528 014012 669036701 467 ,95524 4343, 9Aa 30J5,45a 697 0H7 
143 9 z8j672 •526,?a9o6 67a,365a2 488,1839a 4351 o31a 3028 . 564 691 ,969 
i43 9 3a1 6' a -~2s . 27558 671,36076 468. 41077 43581626 3021·668 686,518 
143 9 31189) •524. 5,795 671,85778 468. 52353 4362' 279 J0!.8.21? 683 '792. 
143 9 32 i682 :m:gm 672 035423 468 , 6)585 43651928 J0!.4.764 m:g;~ 143 9 J3I~l1 612,85011 08 0 7'771 4)89,574 JOU .308 
143 9 34 166a ·522 . 4a144 673,34542 0808691) 4373021? soo1. 85a 675 0611 
143 9 35 I 8 48 -~21.681•a 613,84a16 468. 97 010 4376,85S 3004. J89 672,883 
143 9 J6 1b92 •520. 96075 674,J)4J4 469' 08062 4J8a. 491 JDOa. 926 670 ,1 54 
143 9 37 1861 ·520 0 2)952 614 ,8 2795 469,19a68 4384,F2 2997 . 461 667,425 
10 9 )81870 -~19.51?68 6751JZa9e 469,3003a 438?, 50 2993. 993 664,696 
143 9 )91658 •016, 79526 675,81345 40,4ij947 4391137S 299a.523 661,966 

TPJ MAIN E~GINE BUR~ 

143 9 ~~:m ·518079526 67i181345 469,40947 4J91,J7~ ~m:~~i 661,966 
143 9 ·017 0 34296 67 , 79''a 489' 624 78 4432•95 64602?5 
143 9 '1:.S ! ~b6 "515·87696 677' 7?4~t1 4~9,15492 44'41668 2'67 0393 6' ao 541 
143 9 43 I ~23 •;15,84a43 677' 19877 419' '4ao7 4475,!o• 2'67,105 6Ja .1 so 

c 0•sT TO ,lRST BRA~INij ijATE 

J 143 9 :s;~~~ ·sp o 84a43 677179177 40 ·••of 4475 ,?o• ~W:~8~ Ha, 15a 
l43 1a ·4 o .91a1 } 706,09128 495,341 a :m:m 254&,418 

48J '91 2 
143 11 4:i I 949 "424. 60077 73213i6J6 499,3926a 336 0317 
143 12 431934 •377, 04852 756 oJ 812 5u1,98o97 4813,?91 2327 . 802 18?,808 
143 13 4) I 92a "326 o 39315 11&,267~8 ;~~om~: 4978131? ~m:;;; J8,829 
143 14 43 0905 ·2? 8 77754 7971860 9 5068 ,229 "HO ,1 74 
143 15 43 i 945 ·228:34728 815'12313 su9: 92561 51431276 1628. 38a · 258' 756 
143 16 4J I 931 · 177. 25020 83a.aa5J4 49 '64029 5203 1256 1385,116 "4060475 

143 1? 431916 ·125.63589 842046574 492. 90228 5248 I 012 1137,99? ·5520894 
143 18 43 I YQl "73.65524 s'i•4699a 466,72663 527114]? 887,761 ·697. 58a 
143 19 43 I 942 ·21.46ao2 85 ,99a73 479,13256 5291 0468 635·155 •8400107 
143 2a 4J 1927 3Q . ?9768 865,oa854 47 0 •14346 52900 0 91 3eo,9sa ·980 00 57 
143 21 43 I 912 K2o96584 86? .spas o9 , 78679 5273134 D 125.841 ·11170021 
143 22 431898 134089298 ::~:;5m 448,o94a2 5241 •294 :H; :~~g ·125a '6a3 
143 23 4) 1938 186,42865 435 •1ii04 7 5194 •077 ·138a •415 
1•3 24 4) I 923 237,42385 859,9,576 42a ,84521 ;l;~::;i •6J7,c99 ·1506 .oB5 
143 25 4J 1 Yu9 281,131 48 8s213 a'9 4u5,37o9i •888.15) ·162?.253 
143 26 4J 1 ~49 JJ? 120618 84213846 1 J881?1J7 4i63t3'0 "U36 ,355 ·1743,5?6 

143 27 4J I 934 385 o ?o7?6 829,95334 J7a. 95326 485715'4 ·u~a.986 ·1854,?25 
143 28 4) I Y20 '1331 0955, 81s1F494 352•1i201 473?1932 "!.621 •344 · 196a,388 
143 29 431 Yes 479o 2 J49 1 79?1 •Bao 332028566 46041?84 ·1.H6,?4a ·206a.273 
143 30 4J I 945 s23,99448 778' 47385 m:m~~ 4458,S48 :~g~~:m ·21540103 
14J 31 4J1931 ,67124727 756176133 42'916fta ·22•1. 623 
143 32 43 I 916 6a8,8?o9a 7J2187559 207,19336 4128 I 669 "2526. 559 · 2322.s95 
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TAB~E XXVl1-~M PARAMETERS oURING ~M AC~IVE RENOEZVous 

CA l . l NERT l A~ SE~ENOCENTR l C PARAMETERS 
CARTESIAN COORO!NATEI 

GRQUN~ PoSlTlo~ Vi~oClTY 
E~AP5t~ 

TIM" x y z ox DY oz 
CH 1M•SI. CN.MI l <NoMl I CN,Ml4> CFT/&Ecl C,TllECl C~TllEC I 

143 33 4J I 901 648,?4ao~ 706,8 h9 243 ,le JO 39460037 .,,,, o6~4 ··zst61 lo4 
143 34 4J1Y42 686 0 ?669 67&18'5l3 ai.9,&eo67 37,21337 ·2U6,5 1 •24U, 053 
143 3, 431927 722 0 82014 64', 9ao66 1'' 024606 354801'3 -~ua,8'6 "2'24 .168 
.143 ,. 431 'U 7,601011' ei1;1uh 110' o9J6' 3334 19•3 =~m:m ·25'6 '996 
143 3? 4J 1U 788063627 ,83 '54129 144o3H20 3110' 93 ·2622' 404 
143 38 431938 ~18021641 549,30 ~4 118028741 2'781910 •36480745 ·2uo ,282 
t43 39 43 I 923 ~45,467~8 5p 1516la 9~o862~4 2639 , 123 ·3801. og ·2'900542 

43 40 431909 870o313 6 4 3,2 902 6 ·1" 4 2392113 0 •3943018 •27!J.118 
143 41 4J 1Y 49 892068909 433167199 j8 0 3049!1 ·2138' 644 "4073 o547 ·2727,965 
143 42 43 I 934 m:~m; 392, eD7F .a:mg~ 1879,394 •41•2 0 208 ·27350060 
143 43 43 0 920 3'0 0923 ' 16150121 ·4z98 0862 ·27'4 0402 
143 44 43 1Yo5 944041''' 3o7, 991J? •42069191 13461576 ·4393 0 237 ·2726' 010 
143 0 43194S 956 03721, 264120f 6 •69 00743 1~74 0518 •4475oot9 :m: :~~6 143 46 43 1931 96So6%78' 21910 42 ·96 ' !il631 991713 •4'44 0246 
143 47 43 1916 972o159,, 174149674 ·122' 2381 52219,o •460o, s13 ·2694,94~ 
143 4& 4)1901 975,9'148 128,hJ'9 ·1~e,,,,65 2441941 •4643 . 769 "2616 ' 236 

COAST TO SacoNo BRAKINO CA Ti: 

l.43 48 43 I 991 975,9il,48 12e, 84i" ·148055'65 244' 941 •46430 769 · ·26S.6,2J6 
143 so 3217 . 975,81 16 4'11~ 9i ·194 0 668~8 ·•260 I 015 •4608' 790 ·2,27' 393 

FIRIT 8HAKJ~G MANUiVER 

143 5o )2 I 776 975,81S16 4S,17,81 ·194066896 ·260 ·g~5 ·468 8. 7!0 ·252 7 ,393 
143 so J4 1 ~ ua 975 0 72777 :i:~m; ·1YS, SoQ66 •270o 6 •469Qo650 ·2S25' 969 
14J So J6 17H6 915 o6 36Ro •1il60J3186 ·281177S •4692,536 ·25240537 
143 so YI ,775 975. 58999 41031,,2 •196. 7 4 729 =~:~:m •4693,474 ·2523 '8~ 8 
143 so J61763 9'5 0 54227 48054299 · 197,16260 •4 694,408 "2523•0 7 
143 so J91Uo7 975,49367 J • n9J2 •1Y 7 ,5,779 ·298 '094 •469S' J39 ·2s22 ,374 
143 so 40 1 796 m:m;~ J8199 49 ·197,99,86 ·Joi ,533 •4696 •266 ·2521 0649 
143 so 41 17US JI 1224'1 ·198,40 uo •Jo , 972 · 4697'119 ·25200923 
143 5o 42 I 773 97S 0 34245 J7,45iJ7 • 198, euu •3140412 •4698 ·109 ·252~.195 
143 so 43 I 762 975,29027 3616? 09 ·199 .23735 •J19'84 •4699 o026 ·251 ,465 
14J so 441U06 975. 23717 35090465 ·199 ,65194 • J25 ' 286 •4699' 939 ·2&18,733 

COAST TC THIRD SHAKING GATE 

143 So 44; ~06 979 ,23711 35, 9oJ7 2 "1Y9,0244 • 3250291 ·4699 0 9J9 ·2518 ' 732 
143 51 45 I 615 970 0 57121 ·11 . 19645 ·224 ,577n ·6060218 •4703. 487 ·24'7 '462 

SECOND BRAK l ~G MANUEVER 

) 
143 51 4S1615 970.57121 " 11•1964, "224 0 57732 ·6060218 •4703.48? ·207,462 
143 51 •7164~ 970 ,369R1 · 12,74476 •225 038586 •617 '511 •4704 01 79 "24,5,J23 
14J 51 4 9 I 62S 970·164 70 ·14 ,29J29 •226,19370 ·628 , 803 •4 704 0 8'6 ·2453,176 
143 51 >o 1 ~14 970,06075 •1S, Of763 •226' 597J5 •634,448 •4705.189 ·202,1 00 
143 s1 >116'8 969. 95586 •15084204 •22 7 0 OOOU3 ·64o ,on •4705,S18 •2451,022 
143 51 >21646 969' 8'006 ·16161649 ·227 040413 •64',7J7 •47050844 ·2449' 942 
143 51 53 I 6J~ 969. 74332 ·17' 39100 •227' 8072S •651 1381 •47060166 •2448' 861 
143 ~1 ~41Z?~ __ .. Ui, 6Z2.o~ __ ·11,iOH3 . ~zP,oH~2 ... •655i120 ~4Z 06,377 "2448' 143 

COAST TO FOURT~ BRAKING GATE 

143 51 >41294 969,67200 ·1 7,90473 •228 ,Q7452 ·6551120 •4706.377 "2448' 143 
143 S3 231~98 9'6 0 97124 •87,24041 -2~3' 48496 ·10640964 •4683' 992 ·2343,557 

THIRD BHAKl~G MANUEVER 
\ 

143 SJ 231998 m:~~m •87 ·~4i4~ "263,45496 ·1064' 964 "4683 0 992 "2343o5S7 
143 53 25 I 97S •88' 8 i ·z&4, 2259S · 1076'126 •4 683,966 "23410051 
143 S3 26 100~ 956,26281 · 9o , 32394 "2~4 '99611 ·10870284 •468J 09 24 "23J8 ,538 

r 143 53 28 1228 9'6 021456 ·9o 1SJ161 ·2~soo99sz ·1088,787 •468J' 918 "2'38' 199 

CoAST TO FIFTH BRAKING GATE 

143 S3 26 1228 9'6 0 21456 .~:i:mn ·z&s, o9Yaz =1m:m •46830918 "2338'199 
143 54 431594 940 0 61010 ·293. 0012 •46410243 ·2238,415 

FOURTH BRAKl~G MANUEVER 

143 54 431~•4 940,61g19 ··1•8 035847 ·z93, og12 "142 7 0585 •46410243 ·22380415 
143 54 451571 940•13 3 ·•149,88608 •294 ·21 6 ·1438 1587 •4640•647 "2235 ,6JJ 
143 54 471604 939 o 663 05 ·•151141341 "2!4.95~67 · 14490585 :::;s:m ·2232,843 
143 54 47,769 9J9 0 62553 ··151053351 •z95,oo 63 "14501449 "22320624 

Co AST To STATloNKEE~ING 

14J 54 471709 939 ·625'3 ·•151153351 ·2vs, 00963 "14500449 "4639. 987 ·2232,624 
143 55 4 7 I 7'4 923 0 99031 ·•197011796 "J16 · 6J167 ·17~5•527 •4999' 397 ·2145·617 
143 ~6 4 7 I l 39 :R~:m:~ .. 242114897 •J J 1, 36459 ·1 9 5 1797 :m2:~~' ·2952 05 7 
143 S7 47o 72S ··z 86 .soo~5 •3,1,1,019 "223Q•527 ·1 53 ,795 
14J 59 91902 852. S1 Ho ·•345 ,9 U 6 •3B 2o 100S ·256 '108 •4329. 5'1 ·1809,648 

BEG!~ STAT!O~KEEPING co09KtNG occuR& AT 144,17 HRS G,E,T,) 

DEFINITIONS 

GRO\INO FLAPSEO TIME---TIME c;i~1cE FA~TH LIFTOFF 

X,Y,z--.POSIT!ON cONPONENT~ IN SELE~OCENTRIC COORDINATE SYSTE~ 

0 ox.nYoDZ--·VELOCITY COMPONENT~ IN SFLFNOCFNTRIC COORQJNAT'- ~Y~TFM 
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TAeL~ XXVl1•LM PARAMETIRS oUHING ~M ACTIVE RENOEZVous 

ca) INERTIAL SE~ENOGRAPMIC ~•RAMETERS 
CARTESIAN COOROINATE& 

GR OU NU FOSJTIO~ VJ~OCITY 

ELAP~~Q 
TIM~ x y z DX DY oz 

CH1M• S 1. C N•MI .> CN1MI o I CNoMI o I CFT/ei:C ) CH/SEC > (FT/SEC> 

CCA&T TO RENDEZVOUS RADAR TRACK I NG 

142 u 39 , 876 :1~:~~m ·•4 3501J865 ~260~9'91 :m::~~6 •405,313 u ;,7.s?6 

142 39 I ~~1 ·•02o33 h · 15o1280 •4702. 802 1164,H7 

142 33 39 I UJ6 767,78458 •527 o 95&a1 ·3. 6l.094 ·29800987 • 45'4. 9t9 11670552 

142 34 39 I U22 ]57 .07478 •57 1085129 ?,917u5 •323 7 0128 ·o52os•g 11660833 

142 35 J91~6z 723. 88924 ·• 613 0 87J09 19,42078 •3482.280 •41'6.24 1162 0 321 

142 36 39oU4 7 688. 3404 7 ·653089145 30086056 •J7!.5o6J6 •JU6, 700 1154,047 

142 37 J9; U33 650 0 54676 · · 69~. 77792 42o21i023 •3936 0 440 •3724,714 1142,052 

142 38 39 1 U73 610, M157 ·• 72 0414 25 53. 4bJ29 "4143. 988 •34910101 1126,392 

142 39 391 ~~6 566075302 ·• 760068979 64 0 43391 •4337 0 635 "3246 0 708 11070137 

142 40 391~44 ~25. 02'37 ·· 791,5oal8 75,25697 ·45!_60 789 ·2992,412 1084,368 

142 41 J91 U29 479,59844 · 619,75864 85. 83820 •46801921 ·2?29·123 10580180 

R~NOEiVous RAO AR TRACK I NG 

142 41 391U29 479 , 59844 ·• 819 0 75864 65' 83620 •4688 I 92~ ·2129 •123 10580180 

142 42 J9 I U69 432,62881 ·•845031•47 96,14440 • 482 055 ·207,769 1si::m 
142 43 :i9 1 u~5 384,26964 ·· 868 027483 106·14336 • 4962.0294 ·2r9 o39g 
142 44 3918•0 334. 67921 ·•888 039442 115· Q414 "5018 I 778 ·1 94,6 ho o 201 

142 45 J91U25 ~;~:m~~ ·•9o5 067688 125,8 7~4 •5118' 722 •1604 ,885 :n:m 
142 46 391U66 ·• 920 o o7H3 133, 93 8 0 526~1909 •1J10. 899 

142 47 j9 ! H51 1Ro•15656 ··931155586 142·467'3 "532 014 "!.013 • 7o5 835 0846 

142 48 J91HJ6 127.26554 ·•94 o o o8902 1~R.49301 ·5317 0362 •?14•285 7890222 

142 49 J91U?.2 74° 01286 ·•9451658'4 1~ '04651 ·5409 1 494 "4l3·6~9 74go283 

142 >o 39 ! tit>2 20•50719 •948,25669 165010603 "5424 I 557 ·u2·6 6 68 0 200 

142 ~1 J9 1H47 :~~: ~~~~R =~:: :~m~ ~i~:~m~ "54221618 187 ,585 636 0149 

142 52 j9 0 833 "5403 I 899 •86. 223 58 1 , 309 

142 53 .19 1U73 •139, 73030 ··9 380 29iB9 183, 12641 ·536802 782,311 524. 665 

142 54 J9 1 U~8 ·192. 49731 ··929011 76 168.02466 · 53161281 10'4 .9'6 '67 1002 

142 si 391 u44 · 244 ·6~0~2 :i~~:~m~ 192,34,31 -,2480082 1363 .245 •01 0909 

142 J9 1 U29 ·<96,Q 1 9 19600? ~2 • 1641004 1646,3'4 3470774 

142 57 391869 "346 o6Q580 ··884 o56l65 1990210 6 :~g:;:N 192304'3 z86o?87 

142 58 J91U~5 •396,06144 ·•864 124 OJ 201173676 21930715 2250139 

142 59 39, H4Q •4 4 4. 31205 ·• 841 o2B200 2u3,U55o •4 820 0 312 24'6. 404 1630018 

COAST TO TP I 

142 59 J91 U4Q •444 ·31205 ·•B41 o28200 2U3, 65550 :m2:m 24~6 ,494 1630018 

143 0 J91U25 •491.21463 ·•815 0 76266 204,95726 2?10.7 1 100.613 

143 1 J91U66 ·>36, 63208 • 787,7754? 205.64216 ·•5190661 2956, as 380110 

143 2 39 I U51 ·>Bo '43233 · 757o4p84 2u5. 11013 "43491384 3191,719 "240308 

143 3 39 1 U36 ·622.48684 ··7<4 0 7 354 205o16293. "41661591 3417•123 •860457 

143 4 39' 822 "662, 6B1•J1 ·• 689. 96246 zu4. oo4ga •3911189~ 36310559 ·148.160 

143 ' 39 I U62 -100.89439 ·•653,09001 20202'8 5 •3765191 3834 0 531 ·2090242 

143 6 39 I U4 7 ·7J7' 020~6 ·•614 027203 199. 8'422 •)549 I 329 4025 '521 •269 0 631 

143 ? .l9 1u33 -no.95896 .• 513 . 62922 196, 9i:8U7 0 33221807 4204·049 •3280861 

143 8 390873 ·602' 61406 ·•!::51 t28686 193. 38306 •JOB? o 046 4369 0 614 •3870067 

143 9 <6 1895 ·825, 77087 •496 0 99664 190,21379 •289 612'3 4490,202 •'31 1799 

T!'LUl.'.LAGE 

143 9 26 1 l:i95 •625' 7?0~7 ··496099664 190,21379 ·28961273 4490 ·202 ·011799 

143 9 2uou12 •826' 722?2 ·495,517'4 190. 07126 ·28870488 4497,240 ·434 .122 

143 9 :a: ,ti~O ·827 '6 7168 ·494 00l612 1s9o92801 · 28181695 4504. 263 •436.444 

143 9 .ll I U93 • 828.14522 ·•493 ·29432 189. 85606 ·2814 0 294 4501. no ·4,7o604 

143 9 :i;: 1uu2 •82U, 61774 •492 055240 189 078397 ·2869 1893 4511 •272 .4,8,764 

143 9 .l3 'u 71 •829 ' r, 8984 ··491o80945 1s9, 71166 ·2865 I 487 4514. 772 -439 0 924 

143 9 34, u•o • 829' 561?.0 ·•491006591 189,63917 ·28611079 4518.268 •4410083 

143 9 3o 1u46 •U30,C3156 ··490132227 1s9,56647 · 28561611 45210759 •442.242 

143 9 361H92 ·830' 50146 •489. 57759 189049360 ·28520258 4525, 2•8 •4431401 

143 9 YI 1uu1 ·83o. 9?03? ·•4U8 16J281 189' 42053 ·28470846 4528. 731 ·444. 559 • 
143 9 38 1 ~70 • 8Jl' 43681 •4U8,oA697 1u9,J4726 ·28430429 :m:m ·445,716 

143 9 39 1 u~e ·831. 90627 •487 034105 1u9, 273U1 •2839 I 013 •4460874 

TPI MAIN ENGINE BURN 

143 9 391 ~58 ·U31, 90627 •4U?o34105 1U9,21381 ·28391m :m:~8: "44608?4 

14) 9 :s: :~A ·632, 8376> •4 85 o e4p5 189,~2516 ·2820 0 •456. 364 

!43 9 ·633, 76334 ·•4U4oJ2 7, 188, 73'6 ·28021132 46 17.815 ·465,882 

,3 9 4:1I923 •5)3' 78615 ·• 484020012 ae. 969,, •21011674 ,,u.001 "1660118 
COAST TO FIRST BRAKING GATE 

14:1 9 451Y2;! :m:~8:~~ :g~:~:m 1U,h958 ·1•011"' ..... 001 ·4'6oU6 

143 10 43 o 9 09 11!4,09196 ·25• 1130 47 6,6~2 •51!.1'3? 

143 11 43,949 - 884, c ~975 •39Q,J9594 118. 6'461 ·2288 o,82 4898.2 3 •515o405 

143 12 43j934 ·9o5 ,38638 · ·~41165J'4 1'20 73365 ·292i 0719 498 ,469 ·627 1562 

143 13 43 1920 ·Y24.ooB48 ··291090519 166 ,28674 ·1 4 0050 '083,948 •617 0855 

143 1 • 43 I Yo~ .939,91216 •<41, 29777 1~9135302 ·147io401 ~m:m ·1260135 

143 15 43 I 945 •953. 05421 ·1•9098058 1~1. 95308 ·1~8 1610 ·7720260 

143 16 43 '931 •963 ,39606 ·•1)8 010486 144ol0686 • 04 1526 5276 ·521 -8~6 0096 
143 1? 4:~ '916 •97o, 91008 ·85083328 135' 4361 ·61?1007 5J09 ,a,4 ·8 7 ,516 

143 1U 43 I 9U1 •975' 57643 "33026950 u1. 19118 •327 0 915 5327 ,592 •896,400 

143 19 43,942 · 9?7 .~8387 19034~31 118,~4897 •381113 5329. 708 . 9,2 ,637 

143 20 43,Yz7 •976 •32964 7109i 96 1u8, 7,81 2'10535 "16 •224 • 966I125 

143 21 43 ! 912 ·912.4 19•5 12412 426 99, 01 94 540of3 52 ? '209 ·996 0 770 

143 22 431U98 •965'66763 g~:~m~ ;::am; 826 I 48 5242•HB ·102• 0486 
143 23 43 I 938 ·9,6.c9675 1110199 5183•0•5 ·10490200 

143 24 43 ! 923 ·943,7377c ,78,60099 66,38491 139~ 0 510 5108. 366 ·10'9. 843 
143 25 43 1909 ·9z6, 62954 328161477 ~7 0 7i665 166 0660 5s18 .8., ·108 0360 

143 26 '13 ! 949 ·910' 81933 3771 6?2'0 46,86118 19380644 4 .40827 ·1104 • 7o3 

143 21 43 I Y34 -690. :5619~ 425063329 35. 9j,003 2203 I 681 4? 6°6'0 ·1U60834 

143 28 ll3 1Y ZC "b6 7 '31992 472035&'5 24 '8350~ 2462 •00? 4364•604 · 11250727 

143 29 43 , 9o~ ·8 41,76318 517,7,444 1306863 27§21184 4 19,315 "11310362 

143 30 43 I 94~ •61)' 76683 56115 125 2 .50212 29 50599 4) 1°150 "1133 0 732 

143 31 43 '931 •783' 42085 603180391 ·8 ,69140 3189,.66 •190,510 ·1132 0 838 

143 32 431916 •750' 8Q991 644029240 · 19' 86000 34!.31829 4007,981 ·1128 0 69Q 
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TAeLE XXVl1-Lr PARAMET~RS QUHINC •M ACTI VE RENDE ZVOUS 
IS) INERTIA" SE•ENOGRAPHIC PARAMETERS 

CARTESIAN cOORolNATEB 

GRQUN~ POSITIO~ VE"OCITY 
E•APSt~ 

Tl Mt x y z ox OY oz 
IH 1M•S I tN.MI o l (~ oMI 1 l <No Ml ol (FT/SEcl ( FT /SEC l <FT/8EC l 

143 3J 43 I ?01 · 7~6·oi294 Uio 9H04 •Jo o9' 167 ]628 I 062 J814oUO ·1111o109 
143 34 431942 •6 9,1 296 71 158382 "41o99460 38]11'13 3609 0 516 "11l0o 725 
143 35 431Y27 " 64QoJ9661 7'4117467 "'2o&97J4 4023 0 802 3394 0 784 ·1096 0 975 
143 36 4319u :m:~~m 786 0 59108 •63 0 64868 42041227 'f0·5'6 ·10800108 

(' 
143 37 431~ 016176296 ·7 4 02;80 437203'9 2 J7o5]l ·10•90179 
143 38 43 19 38 ·513 0 45371 844158597 ·84 0, 68, 45271748 2696.,366 "10] o2'3 
143 39 431923 •468 0 03020 869199029 •94 06941;! 466919ft4 2447.779 ·~m:m 143 40 43 190? -~21. 26862 B92o906<o ·1u4 oH202 4798 0695 21920494 
143 41 43 19H •373,J042J 9130271 25 •1140 09289 4913150 19'10253 ·9,11259 
143 42 431934 •n4 .27510 931103g J o •123 131999 50141254 16640809 ·9171148 
143 4J 431?20 •274 032286 946113 74 ·1'2' 197'3 51001560 1393 0916 ·Hoo Ho 
143 44 431905 -~23 0 59012 9'8 15H52 · 140 o 10080 51721257 111903'8 .94, I 362 
143 0 431 945 ·172 0 222p 968 I 23J34 ·1H 080617 ,2291176 5410 942 •79 909 
143 46 4J19J1 · 120. 36' 2 9751168'3 ·1~6 0 49116 '2711190 562 I 404 -1u:242 
143 47 431916 ·68016849 979133620 •16307]04 52980213 2810549 ·?t o 0486 
143 48 431901 ·150 7785J 9801727<6 ·1 70o,l6J3 53101198 o1 '3 ·662 I 775 

COAST TO &KCONO BRAKING GATE 

143 H 431901 -15 0 7785' 9801727i6 •170o516JJ 5J1Q I 198 0163 •6620 775 
143 5o 321 776 79. 28681 9761162'3 ·1B1.sa289 ,2931565 •5o9o1 to ·'71 0 655 

FIRST BHAK I ~G MANUEVER 

143 5 0 32 1776 79 0286R1 9 7 601~2'3 ·1 81058289 '293 0565 •509°190 •571 0 655 
143 5g J41Bo~ 810 029?.8 975199311 "181o77074 ,2941249 •520. 204 •569,793 
143 5o 36,786 82077198 97508200 ·181095799 ,2941917 "531'217 "567 1929 
143 so J71775 83. 64369 97501,219 "182 005138 52950244 •5)60725 •566 0 997 
143 So 38 1 16~ 8405,489 975 o64J42 •182014462 5295 I 568 :m:H~ •566 0 064 
143 so 391llu 8503 671 975o55J71 ·1~202~771 ,2951887 •5650131 
143 s0 401796 86 o 2'sa2 975o46J!4 · 1~2·oJlc64 '296 0 203 :m:n: •5641197 
143 so 411785 870129 3 9751376 0 •1B2 ,4a341 52960514 ·56J 0263 
1·13 so 4?.1773 88 °0013' 975 127 p •1B2 o5i:604 5296 0 822 •5640246 •562 I 329 
143 50 43,162 88087337 97,118, 0 •1B2o6ij85o ,2970126 •569 0 751 ·561 0394 
143 so 440806 89,74488 975 009170 ·1 8207 0os2 ,2970426 •575 0252 ·56o o 459 

coAST TO TMIRO BRAKING GATE 

l4J 5~ 44iilo6 89. 1459:; 975 o091'& -1a2o10093 !52970426 .,1so257 •56jjo458 
143 51 451615 142064448 967091508 •1H&o04716 5263 0617 •857 .488 ·So6, 91 9 

( 
SECOND BRAK I ~G MANUEVER 

143 51 4~ 1615 142 064448 9670915~8 •188004716 ~m::i~ 
•857. 488 "5060919 

143 51 47 16 48 144 037666 967 06,0 7 · 188 o2{368 •8680849 "504,859 
143 51 491~2' i46 ·ic958 967134306 ·1•8037952 m~:~:~ :::g:m ·5020797 
143 51 5o 1614 i46, 7528 967119775 •188046218 "'01o766 
143 51 >11658 147,84147 96700514' ·188054468 52611377 ·8910 569 ·soc o 735 
143 ,1 '«~46 148070704 9661904.io ·188 062700 5260 o 9to ·8970245 ·09o 703 
143 51 5 31~35 149,,7310 96617'613 •188 0 70916 ,260 I 598 •902 0923 ·081670 
143 51 54 1294 . 1.5P.1HU1 966 1U!)6 ·1H 1 7.6~55 ,2601l36 •906 ! 684 •4971987 

COAST TO FOURTH BRAK ING GATE 

143 51 >4 1294 150.14731 966,657J6 • 188, 763'5 5260 1336 •906 06 84 ·497 0987 
143 53 23 1998 n1 023210 950 123'56 ·19'051371 5179 0 502 ·111 6.945 ·4160225 

THIRD BAAKl~G MANUEVER 

143 53 231998 227023210 95~ 12'9'6 =t~;:m~1 51790502 ·1J16.945 ·41 6 0225 
143 53 25 1975 228 0 93666 94 I 80l25 ,177 0968 ·1328' 135 •414 1095 
143 53 28 1 00~ 23006407.2 9491364i4 ·195, 786JO '1'60 417 •1JJ9. 322 •4 110 963 
14J 5J 28 !228 2Jth87017 949130486 ·195,804'7 '1760208 .·1J4 o o 8z9 ·411 0676 

coAST TO FIFTH BRAKING GATE 

143 SJ 281228 
143 54 431 ~94 

23Co87017 
294. 48166 

94913~486 
93015 0~5 =~~~: :9~i; m~:~g: =~m:a: ·4110676 

.,40 0 885 

FQURTM BMAKI NG MANUEVER 

143 54 431~~4 ~~~:gH: 9Jgo5R~~5 :m:m~~ '08~ o 756 ·1678 .656 ·34g 0885 
43 54 451571 930o02 11 '07 0 593 ·1689 0 656 ·3J 0 712 

143 54 47,6o4 z97 o 82552 929046816 ·200069423 50171414 •1700.651 •JJ6 o5J7 
143 54 471769 <.97,95701 9z9o4241o ·2uo o 7 0294 ,0111241 ·1701·515 •]36 0 36 7 

CoAST To STATlaNKEEP I NG 

~ 14J 54 470769 §:~::m1 929042410 "2UOo 70294 :m:i;~ "1'g1. 515 •JJ6 0 36 7 
143 55 471754 911031121 ·2u3o 74~06 •19 4,945 -27 80832 
143 56 4'/ 1139 396 035824 899 o6"7 8 :~g; :~h~~ 48181333 ·22p 08]5 =m:m 143 s1 47i'z5 443,94783 86 04,110 47580065 "24 4o4'5 
143 59 91902 ~o7,Q6372 831170470 ·2u9o72922 45710621 ·2807 0 601 •8 0015 2 

BEGI~ sTATlo~KEEplNG t Do~K I NC oCCURS AT 144017 HRS GoEoTol 

OEF IN IT IONS 

GROUND ELAPSED TIME-··TIME 5HICF FARTH LIFTOFF 

\ x.YoZ---POSTT!ON CONPONENT~ IN 5ELENOGRAPMIC c ooRntNATE SYSTE~ 

' 
I -

OXoDY ,OZ--- VEL.Or!TY cO•PONENT< IN SFLENOGRAPM!C cooRotNATF <y<TFM 



tl'30 
( TAEL• XXVl1-L~ PARAMETERS oUHING ~M ACTIVE RENOEZVous 

<cl seLoNOGHAPHIC POLAR coOROINATES 

POSITIC~ VECTOR VELOCITY VECTOR 
GR OUN~ ALTITUDE 

ELAPSt.l' ABOV~ LUNAK FLIGHT PATH 
Tl Mt LANUING SITE L.A T !TL~~ LONGITUDE VELOCITY ANGLE AZIM UTH 

(H 1M,S. l ( N • M 1,) <oeci <DEGl ! PT/SEC! <oEGl !OEO I 

CcAsT TO HENDEZVous RADAR TRACKING 

142 31 .)9 ,876 9,871 "l • f Q8 ·27 .347 5'5! I !66 1323 ·7119!9 
142 32 39 1651 1J•212 • '~ 14 · 3o,59o 5553. 555 • 389 •71 ,888 
142 33 39 I 636 1U•615 .. • t 1u - 33,829 5551·187 • 454 ·77, 856 
142 34 .)9 I 822 11•080 '4 78 -37,065 5548 o Hi 151 7 •771864 ( 142 35 .l9 I 662 11•604 1 •11 2 -4Q . 299 55451419 1579 ·771910 
142 36 .l91047 12•186 1.e62 -43. 530 5542• M1 1639 •771995 

142 37 .l91833 1?.•624 2 I ~45 •460759 5538•352 1697 =~ui~ 142 38 391873 13. 515 3 t~ ltl -49,988 5534. 364 0 752 
142 39 .)9 '8!>8 14.258 3' 681 -53. 215 5530, 094 0 806 ·78 1H9 
142 40 39oU44 l!> 0 050 4.~3U •5 60443 5525 '556 0 856 •781714 
142 41 .i>,029 15.888 50164 ·59 ,67 0 552 0 . 768 1904 -7 81986 .. 

RENDEZVOUS RADAR TRACKING 

142 41 .l9 18 29 15,888 5' 164 -59 ,670 5520.768 1904 ·781986 
142 42 .l9,b69 lh,77C ;, ?81 -621 696 5h5.745 1949 •791292 
142 4J J9 1bo5 1 '/. b92 b , . ~ 7R -66,127 5510. 506 0991 ·791633 
142 44 39 o "•o 1 r\, 652 6,S55 -690357 55 05 0 069 11030 ·Bo 1 00 6 
142 45 .)9,8<5 19.646 7 '~ Ql:I • 72,589 5499 . 451 11066 ·8014U 
142 46 39,066 c :.; . 67 1 a •C3 7 •75 0 621 54930672 10098 -eo1B46 
142 47 .l9o001 21,123 lj I ~ 39 -79,055 507,750 11126 ·811J1 0 
142 4~ .)9,b.l6 2~1BQQ 90c14 - B202s9 54810706 1•151 - 811801 J' 

142 49 j9 .022 <3·898 9 0 460 - 85,525 5475,557 11173 ·820J18 
142 5G 391"~2 <'•:H2 9. 175 -880761 5469•J24 10190 · 82' 859 
442 51 J91047 <t>o 141 10.-~::1:1 -910998 5463.026 10204 ·830422 
142 52 39 , 033 "i' • 279 10ofo9 ·9 5,234 54560683 1.214 - 841005 
142 53 391873 2B.423 10•~26 -98o47o 54500313 1o221 •84,6 o7 
142 54 .i9 18o8 2Y157 1 11 •"t Q9 '"'101 1705 544Jo937 1o223 ==~:m 142 55 .l908q4 3c• • 718 11. 4~6 "104 19 36 5437 0 573 1•222 
142 56 .lY1029 310860 11•f67 •1080169 54311240 1 «17 ·861502 
142 57 391869 32 0995 11 o e42 · 111. 397 5424,957 1•208 ·870157 
1·:2 58 39 '8 ;5 34•116 11·~81 ·1140621 5416•742 11196 •87 0819 
142 59 j9,84Q Y> '227 12•(82 •111,840 54120614 1o180 · 88,487 

COAST TO TP I 

142 59 .i9,•4o ,~,, 227 12 • ca2 • 1170840 54120614 10180 •881487 
143 O JY,b25 30,318 12•147 ·121. 054 5406•59o 11160 ·891159 
143 1 j9,b66 j 7 '387 12 1174 ·1241263 54ooo687 1o137 • 691832 
143 2 y;,t1.,1 3 11. 433 12•160 "127 I 464 5J94. 922 1•110 ·9oo5oJ 
143 3 J91836 j9. 451 121120 "13 0,658 5389·312 1•080 -911172 

( 143 4 39 18 22 4 :; . 438 12•(311 •13J 1845 5J8J. 873 1•047 ·91 1836 
143 5 .)9,86~ 'j ,)93 11•920 ·1371 022 5'780619 1o 011 •921493 
143 6 39; ii• 42,311 11, 76H •140 ,190 5'73. 565 I 972 ·931140 
143 7 59,tl33 43.191 111~61 ·143,349 53680726 0 929 -931776 
143 8 j91tl'l3 4 4. 030 111~6U •146,498 5364.114 0 885 • 94 I 400 
143 9 26;695 440658 11•16 4 •148,958 5J6oo667 1848 ·941878 

TP I Uc LAGE 

143 9 £.6 I tlY~ <l 4, b~R 11•t6 4 •1481958 53601667 , 848 -941878 
143 9 c8,tP2 4 4 . 663 111 te:6 "149,06, 5362. 016 • 829 •940898 
143 9 J u 1o>o 4 4. 709 11.147 •149 016 7 5363,372 ,810 ·94. 918 
143 9 310893 44.721 11•1•2 •1490219 5364 0 052 o eoo -940928 
143 9 j(.',HU2 4 4. 7 33 111136 1;1149,272 5364. 734 t 791 •940938 
143 9 J3,tH1 4 4. 745 111133 • 149,324 53651418 '781 •94 1948 
143 9 34 ,bb Q 4 4. 757 11111::9 •14 9 0H6 536611 0 4 ,77 2 •940958 
143 9 j~ d>4tl 44. '169 11•1 :25 •1490428 5366.791 0 763 -94,968 
143 9 J6 .tiY;i: 44 I 761 11.1;.:u • 149,481 5'67 0 481 I 753 •94 1978 
143 9 J7 .trn1 440792 11o116 •149 0533 5368 .172 1 744 •941988 ,. 
143 9 3h d:l7C 44,804 11•111 ~149,585 5368.864 0 735 •94 0 998 
143 9 39,H~b 44.815 ll o!C' ""'149,638 5369,559 1125 -951 009 

TpJ .'1A I N E~GINE BU~~ 

143 9 JI 1u;a 4 4 I R!5 11•10 •149,636 5369. 559 • 725 -951 009 
143 9 41 1 H91 44. 833 11•t9H "149 ,743 5395,409 0 424 •951028 
143 9 431H66 .q 4, H41 11•(89 •1491ij48 54210610 1126 ·951048 
143 9 't)1~~3 44, H41 11•t8H •149,851 ,422.164 1119 •U 1049 

CoAST ~ TQ FIRST BHAK I NG GATE 

143 9 4J19z3 441841 ~~:J~~ •149 0851 ,4221164 1U9 •951 049 
14 3 1n 43 1909 44,963 g15J ,a16 5421•614 0142 • 951647 
143 11 4:!-!Y49 4~·1c6 lo•O• •156,175 5420 .846 1164 -960227 
143 12 'i3,~)4 4:;,. 21c 1g:!;} - 159,3 26 5419.962 • 187 •961 788 
143 13 43 , li<u i<?. 455 • 1 62 , 468 5418 0965 0 209 - 971328 
143 14 43 19U5 4~ . 66 ::; 9. :?£b •1650602 5417. 860 • 230 -911844 
143 l; 43,94, 4~.884 Ho I 6 7 •168. 727 54161648 .250 •981337 ( 143 16 4j ,liJ1 46'12~ 6. 4:23 "171 1642 54150335 :m ·98 1803 
143 17 431916 46oJb7 7. 'i34 •1740946 54131924 -99 1243 
143 18 43,901 4bo665 7 I ~:2 j • 178,Q46 5412 . 420 • 3Q7 • 991655 

iB ~~ :5:t;~ 46 •96 C 6•ec; 1 178,866 ~:a~: :i6 ':524 • 1001038 
4 7. 21 0 b I :!4U 1750 787 1341 "100 I 391 

143 21 4j1912 4 I »94 , 0 ?71 1121717 5407 • J94 1356 ·1001714 
143 22 431898 4 7. 932 , 0166 169,654 5405 ·!64 ,310 ·1011005 
143 2J 4;io9Jb 40,2a3 4 '!8 7 166,600 540J•666 I 383 · 1011264 
143 24 4319<3 41:1,646 3, Ii 7~ 163,553 54010 7o4 1J95 "1011490 
1•3 25 4:J19e9 49.01Q 3 0:~5 3 t~9: ~H 5399. 685 • 406 ·1 011684 
143 26 43 ' 949 49.4Cl 2, 7C2 5'970614 t •16 · 101.844 
143 27 •31934 49,791 2 IC 64 154.450 5395. 496 0 424 ·1011970 
143 2H 4:11 Y<u ?~·169 1 1 .ti 4 U 151 • 4?.6 5J93.339 • 4J1 ·1021 06 3 
143 29 43 1YU5 ~:J. ~93 ,71, 1480407 53911147 I if)7 "1 021122 
143 Jo 43 194? 01,os1 ,) 45 1450391 ~~u:m 0442 =i~~:i;~ 143 31 431931 "1 · 413 "" I~ 0~ 142,378 , 445 
143 32 •:i1916 01. 021 - 1, 15u 1.l9oJ66 5,84,429 144 7 " 1021094 



( 
t~l 

TA!~E XXVl1•LM PARAMETERS oURING LM ACTIVE RENOEZVous 
IC) 6ELENOGRA'MIC PO.AR C00~DINATE6 

POSITJO~ VECTO~ VELOCITY VEC'O~ 
GROUND ALTITUDE 

EL~PSt:.~ ABOV~ LUN.R PLIGMT PATM 
IM~ LANDI 0 61 E LA TITl~DE LONGITUDE· VELOCITY ANGLE AZIMUTH 

( H1M• S, I ( N, Mt.) <oaG> (0£0) lntS!CI IOEOI (0£0) 
143 33 4)1901 52' 243 •11793 136 1l56 5'821163 1448 "10210i7 
lO .)4 4J t 9~. 521058 ·•lt4l0 1l3 1JO. 52791194 1448 ·101.907 
l43 3' 43t 92 5J•072 .,,,ooo 1301ll' 5'711629 1446 ·1011 '63 
143 30 43•Yu 5J' 484 •3,082 121132, ,,751374 1443 •1011587 
143 ,, 43t~ . . ;3,892 •4 i:z92 W:~H 5373'i" 1438 ·1011379 
143 38 4Jt?J8 5 4 1295 •41!91 '37o• 20 1433 ·1011139 

( 143 39 4Jt92i 54 '693 .,147' 11L219 5J6811J4 1426 ·100 I 68 
1u 4o 43,90 55. g84 •0 1g44 115;258 5366. 583 1418 ·10015'6 
143 41 431949 5,' 466 ... .,,96 1121233 5364147' i 4o9 -~~i:m 143 42 431934 551840 :;:m 1ot,2oi 5362. 41, I 399 
143 43 4Jthii 561203 106I16 "60 I •10 1J88 •9' 1487 
143 H 4Jt?05 56, 555 ·a i P' 1031130 5358 I 464 1'75 •991012 
143 0 431?45 56;896 •81604 10~ I 086 "'°I 585 1'62 . •081632 
143 46 431931 57 '223 •9;049 9 ,o36 535411'8 1348 ·o• 1166 
143 ., 43 I 91~ 571537 •91469 931UZ 5'53 I 047 1332 •07 I 6'7 
143 48 43 I ? 01 57' 836 •9 1eo2 90' •22 53511399 1'16 •07 I166 

COAST TO l~CONO BRAKING GAT£ 

10 48 4J1901 57 I 836 ·•t ,eo2 90 I t22 5'511,99 1316 •911166 
10 ao 32177~ 58 1339 "10fJ04 851J'6 5'48 •• ,, 1285 •961187 

FIRST BRAKING MANUEVER 

143 50 32' 776 58. 339 •10 "'O" 85. J'6 5'48. 6J5 1285 •961187 
14J so )41~08 50;347 "10r!15 85 I 254 5'5o if3 1267 ·96,169 
143 so 36 1186 ;e;355 ·1 01 !26 65,152 53510 17 0 250 ·961150 
14J so 371775 58. J59 ·1or!31 :;: 1~~ m~:m 1241 •96 1140 
l4J So 38 1 76~ se;363 ·10 t'~ 36 

84 I Su 1233 ·06.1J1 
43 50 39180 58 I )66 •10 ,. ,42 '354, 046 I 224 •961122 

14J so 401796 58. '69 .. 10 .. ,.47 84,947 '354. 826 1215 •961112 
143 so 41,78s 58;313 ·101•,5J 84 I 895 "" . 007 1207 ·96 I103 
14J so 42 ,773 56. 3 7 6 "10•!58 84 0 844 '3560390 I 198 •96 1093 
1~~ , 0 4J1?62 56,379 ·101·!6' 64,79] ~m:m .190 •961 084 
14 50 441806 58,382 "10•!69 841741 1181 •96,074 

coAST TO THIRD BHAKJNG GATE 

i4J so 44 '8Q6 58, J82 ·10,,09 841741 5357,962 0181 •96 10H 
143 51 451615 56. 548 ·10·880 811616 5351.043 I 174 •95 1496 

sECoND BRAKING MANUEVER 

( 143 51 45 I 615 58 I 548 ·101e80 811 616 5'57. 043 0174 ·951496 
143 s1 471648 56 '55J "1 01 !90 &11514 535'. 962 1152 ·95 1477 
14J 51 491625 58 '557 •1 0.e99 01;411 5'58. 889 I 130 •95 14'8 
143 51 so 1014 56 0 559 ·101904 s11l59 5359 I''° 1119 •95 1448 
143 51 >11658 se;501 ·10 •'909 s10Jo& 5'59. 825 .108 •9' 109 
14J 51 52 1646 58. 563 -10.914 s1 1257 5'60 1295 1091 •951 429 
143 s1 ,, '635 58 ; 564 ·10.un 01. 205 5'60I168 I 086 •951419 
14J ~1 54 '~94 _ s~;5~~ - . - ~10!'-i? __ . ~h1!1- . ~'h 1082_ I 079 •05 141J 

COAST TO FOURTH BRAKING GATE 

143 S1 541294 56. 565 ·10 1'922 811171 5361 .082 o079 •951413 
143 SJ 23 1998 56,671 ·1t.U6 7 6 I 551 '3601487 I 074 •94 . 527 

TH I RD BRAK I NG MANUEVER 

143 SJ 23 1998 58 .671 ·11·· ~16 761551 53601487 0074 ·94,527 
143 5J 25 I 975 56,673 •11 .. ;,24 761448 5l6i. I 601 1053 •94o507 
143 53 28 I 008 581674 "11 •'32 761H5 5'62. 123 1033 •94 0487 
14J 53 28 1228 ~6;674 ·11.,3J 76,331 '36z,875 I 030 •94 1484 

coAST TO FIFTH BRAKING GATE 

14J 53 ~8 1228 58 I 674 •1i ,,,, 76 0 JJ1 5362. 875 o 030 ·941484 
143 54 431594 58 1708 ·u.600 721440 53621680 1029 •9, 1715 

FOURTH BHAKl~G MANUEVER 

143 54 43' 594 56,708 ·u.600 7~1440 5362. oeo .029 ·9J 1?15 
143 54 451571 58170 9 "11•613 12.JJ? 53630947 1009 ·931694 
143 54 471604 50. 1 o9 "11•620 721233 5'65. 222 • 1010 •931 674 
143 54 471769 58; 109 •111620 12122s 536' I 322 • I 012 -931672 

CoAST To STATloNKEEP!~G 

\ 
143 54 471769 . 56,709 "11 •f20 72 0 225 5365. J22 . •I 012 •93 ,672 
143 55 4717'4 56' 699 "11 •199 69•119 5305,374 ::m -93 0 045 
14J 56 47tlJ9 50,09 1 •111044 :::m 5365•422 -921 409 
143 ~7 471725 ;e, 685 "12 1C55 53651465 • I 005 ·911766 
143 59 91902 581680 ·12I151 58. 631 '365·516 •1002 ·9o 1 876 

BEGI·~ STATlo~KEEplNG <DoCKING oCCuRS AT 144,17 HRS G,EoT•) 



632 
TAe~E XXV I• •LM PARAMETERS OUR ING ~M ACT I VE RENDEZVOUS ( ID) ORBITAL ELEMENTS 

GROUNu •ONGITUOE OF ARGUMENT 
E•APSoU S~M I • r,AJOR ASCEND INC OF TRUE APOfUNE PERlyUNE 

TIM~ AX I s . EccENTRlcJTY l~CLl~ATION NOOE PERI LUNE ANOMA•Y RAD US RAD US PERIOD 
IH 1Mo5o )_ (N,r·1, l ID~G •) ID E~• ) <DEG,) CDEG•) IN1MI • l (N,MI,) CHA S•) 

CCAST To RENDEZVOUS RADAR TRACKING 

142 31 39 .876 967 ,7 86 •0216~943 167,62i •34.822 ·23 . 1Jo 1~. 48, 988' 699 946 '873 1.891 
142 32 391~'1 9670763 • 0215 308 167, 821 -34;831 ·23,114 18 0 776 98816,D 946 ,ea 1°891 
142 l3 39 '836 967;739 002155674 167,821 =~: :::~ •23' 109 22.074 988 I 600 946 '878 1°891 
142 34 39 I 822 967,115 ·02153127 167,821 • 23•112 25. 3 79 988' 551 9461879 1.891 

142 35 391Bo2 967,692 •02150741 167,821 "340858 •23•124 28 ,688 9880505 ::::m 10891 

(' 142 36 391~47 967,01 0 002148580 1670821 ·34;868 •23•142 32' 001 988' 461 10891 
142 37 39 I 833 967,600 00214669 7 167,821 ·34;577 •23•166 '5. 314 988,422 946,877 10891 
142 38 391873 967 0632 002145124 167,B2 i • 34; 886 •23 •19 3 38 ,626 9881388 946,875 10891 
142 39 J9,~~8 9670616 ·0?.143082 167,821 ·34; 895 •23' 221 410934 988 I 360 946,871 10891 
142 40 391844 96700 (. 2 '021 42 971 167.~21 ·34,904 "23 '248 0.235 9881338 946 ,867 10891 
142 41 390829 967.592 •02142376 16?,821 -34,913 • 230272 •8,529 988,321 946 0862 10891 

RENDEivous RAOAR TRACKING 

142 41 J'i I 829 967 o592 002142376 167,821 -34 0 913 ·23,272 0,529 9880321 946' 862 10691 
142 42 3'i1869 967 . 584 • 02142069 161,821 •34;922 ·23. 292 51, 812 988 I 311 946' 858 lo 891 
142 43 391855 967.580 • 02142006 167,821 ·34; 931 • 23 •306 '5 '08, 9881305 946 '854 1° 891 , 
142 44 J9 0 ~40 967,5/d 002142137 167.822 · 34; 94g -23 0313 ,8.34s 9881305 946 0 8'1 1o891 
142 45 39,825 9670080 ·02142401 167,822 •34; 94 •23 '312 61.58 988 1'.lo9 946 0 850 10891 
142 H 3<; 1806 '9670584 002142737 167,822 ·i4; 957 :g:m 64,814 9881317 ~:::m 10891 
142 47 391 851 9670591 •02143081 167 ,822 ·34; 965 680027 9A8o327 1.891 

~:~ :~ ~n~~ 
967,6 '. Q .02143370 167,522 = ~::g~3 .23,261 71,226 m:m g46' 361 i:U~ 967,611 •02143548 167,822 "23•229 74,4p 46, 10 

142 s 0 3>,a62 967.024 002143565 167,823 "34 0980 "23•190 77 ,5 2 9881366 946 ,883 1°891 
142 51 .191~47 96706)9 '02143380 167,B2J "34 0997 " 23•147 :g:~:o 988,379 946,899 1.891 
142 52 J\i 1833 9670654 002142962 167,823 ·35; 004 •23' 100 9881391 946,918 1o891 
142 53 J9 ,u13 967,6/o 002142289 107,623 ·35;01§ ·23 ,051 87 0 028 m::~o ~:::~a 10891 
142 54 J9 0856 967,6ts? 002141)52 167 0 624 -35, 01 • 230001 90.158 10891 
142 55 30,844 901,1,4 :gm~m 1670824 • 35 ° 025 · 22 0952 9'0262 9881414 946,993 10691 
142 56 39 I 829 9670720 1670824 •35 0 032 • 22' 906 960401 9881417 947,024 10891 
142 57 J9 18o9 96707)7 .02137010 167,624 · 35 o OJ8 - 22. 862 99,516 9881417 947,056 10891 
142 58 39 '855 9670752 ,021 35114 167,824 ·35' 045 · 22.624 1020629 9881415 947,089 10891 
1•2 59 39 ,84o 9670767 oQ213304?. 1670624 " 35°051 ·220791 1050740 988,410 947,124 10891 

COAST TO TPI 

142 59 J'I, 840 9671767 002133042 107,824 •35' 051 ·22 0 791 105 0 74Q 9A8, 410 947'12• 1°691 
143 0 J>. 825 96/,7b1 002130830 1670624 ·35 0 057 ·22' 764 108,651 m:m 9470159 10891 
143 1 39,866 9670793 002128515 1670824 "35 °063 •22• 744 111.961 947,194 10691 
143 2 39,~>1 96 7' li e; !:> 0 021?.61)6 107,824 "35°069 ·220731 11$.072 988' 362 947,228 10891 

143 3 3908)6 9671H15 '02123731 107,824 ·3s, 01s ·22. 726 1180184 988.369 947.261 1•891 
143 4 J9o822 967oH24 :mmn 1670824 =~;:m ·22' 727 121•296 9881355 947,29• 1.892 

( 143 5 39,662 967oH32 167,824 ·22.735 124 0 409 988 o340 947,J24 1 089 2 
143 6 39,~47 967,039 00211668"3 107,824 ·35;09J ·22' 750 1270523 9881325 947 ,353 10892 
143 7 J9 o83 3 967,845 002114479 107 ,8 24 · 35 o c99 ·22 .771 130 '636 9881310 947,J81 1.892 
143 a 39 1 ~7:J 967 0 0!>1 ,02112361 167,024 ·3501os •220797 1330750 9881295 947,406 10892 
14J 9 ;!6 ,895 967,854 • 02110819 1670823 •JS; 110 ·22 o e21 136,190 988' 284 947,424 10892 

TPI UC~AGE 

143 9 261tiY5 967,tl~4 0 0211cai ii 107;823 · :is:iio ~22; 821 1,6 ;i<ig ·· 9i18.284 9;17,42~ 10892 
143 9 28 087 2 968,J/6 o0205C221 1670623 ·35•110 ·22 ,3J6 135, 0 988 '232 948 .524 10893 
14J 9 3c,~oo 966,9 (' 5 . 01989667 167,823 "350111 ·21.821 135.396 988.183 949,627 10695 
143 9 >11893 9691168 •01 959412 167,823 ·3s,111 ·21·552 1,,.178 9881156 950.178 10895 
143 9 J2•""2 969t4)) •01929173 1670823 •35' 111 ·210274 134 0 952 988.135 950 '731 1o896 
143 9 33,871 969,b98 001696953 167 0823 •35o111 ·20.987 U4, 716 988' 112 ' 951,284 lo897 
143 9 34,86Q 9690963 0016667 54 1670823 "350111 -20' 691 1H 0472 988.089 951,837 1.698 
143 9 j~,648 970o229 0 01838579 1670823 ·3s,111 "20• 386 1'4.217 9881066 952.391 10699 
143 9 .Hi;6'72 970o490 , Q18084JO 167,8 23 ·J5o111 ·20 .o7o 1330953 9881046 952 '945 10899 
143 9 Yl!fHt1 97C 1 76) 001776310 167,823 ·350111 ·19,743 133,677 9881026 953 '500 lo9oo 
143 9 J81870 971oL3Q .01 748222 167 0823 •35°112 •19•405 13J 0 J91 9881006 954, os• 1·901 
143 9 39,606 971.298 001716169 167,823 ·350112 •19o055 13Jo092 987,987 954 ,610 1o902 

TPI MAIN E~GINE BUR~ 

143 9 39,808 9711298 .01718169 167,623 ·3s.112 ·19,055 133 0 09 2 987 I 987 m:~;§ 1.902 
143 9 41,891 98Ll, 6 c-.o ,Q ._ 7 flfl 414 167,823 "35 o11J 80679 10,o461 988,143 lo 929 
143 9 431806 990 0 2!>5 , Ou80663ti 167, 823 •3;' 115 98,261 l»,981 9911243 982.267 10958 
143 9 431923 990,49H .00826812 167 ' 92~001 T~3Jim SRAKINa :~;.r 0 14' 65' 991,688 982,309 lo958 

143 9 43,9z3 990. 498 0008 26812 167,123 "35o11' 99,590 14 ,6'4 9U1688 99z,309 10958 
143 10 43 0909 99 o ,o ~ 3 o Oc826611 161,a 23 "350121 99. 756 l7,6o• 9981691 982 0 315 10956 
143 11 43 '9 49 990.~::1 ,c o6?.6232 167,823 -35o128 99 0 919 20.555 991, 691 982,323 1.958 
143 12 4;,934 990,•10 , OL~ a25691 167,623 "350134 1QO,o79 23,Sot 9981689 982' 3J2 lo 958 
143 13 431920 990,013 o OL825Q01 167,622 "350141 100 ' 236 26,464 9981685 982,341 1.956 
14J 14 43 0905 990,s16 o0 .;824176 1670822 ·35 .148 100•390 29 , 421 998' 680 982' 352 10958 
143 15 43 094 5 990,518 o ouB23225 167,821 · 35;155 1000540 32.381 998,673 982 '364 10958 

( 143 16 43 0 931 9900521 :~~:~·~~~ 107,821 "35 °162 10 0 0686 35. 342 998,665 98z,3n 10958 
143 17 43,916 99c,sv 167,821 " 350170 100•829 38. 306 998 I 655 982' 391 10958 
143 18 431Yu1 99co5;<6 00t · 81~674 107,820 ·35, 177 1co·96.8 41.271 998' 645 982,407 1o956 
143 19 43 ,94;! 9900526 0Qc818201 107,820 ·35 0185 1010103 u.237 9081633 982,423 10956 
143 20 43, 927 99oo5)Q tQ L8t6729 107,820 " 35019J 1C1•235 47,206 9980620 982,441 10958 
143 21 43 091 2 99000:;3 • ouB15073 167.819 "35 ° 201 1c1 •361 so •118 9980686 982•459 10958 
143 22 ,3,898 99cooJ5 o cc.81328 7 167,819 • 35 ° 210 1c10483 '3·1'2 999,5 1 9820479 1.958 
14J 23 431938 9'ioo536 • Cc,811368 167,818 ·35,218 101 •598 ,. '130 9980573 982.500 10958 
143 24 430923 990003e '00809312 107,818 "350227 101°705 ,9' 11• 998 I 554 9820521 10959 
143 2s 43, 9o9 99G•oJ9 00 0807120 107,818 "35 ° 236 101•0i3 6201 05 9981534 98;!•544 1·959 
143 26 <30949 99c·53• 1cuB 04794 167,818 "35 ° 244 1010 8 9 65.10• m:~H 982•567 10959 
143 27 43 ,9 34 99 0 1~)8 • Cl0C:C343 167,817 • 35. 253 1010963 680114 982, 591 10959 
143 2" 430920 9900037 oCc79978G 167,8i7 ·35 ' 262 102•023 71.136 998 I 459 982.615 10 959 

m 5~ :s:M 99 o ·o3• :g ~mm 167,817 "35°272 102' 066 ~~:~~; m:;~ij 982' 638 1·9 58 
99 Co53 Q 1670817 " 350281 102 oo9o 982,662 10958 

143 31 43 0931 9900525 oC 0791627 167,817 • 35 o290 102.095 BO •29\ 998 1366 982,684 1 0958 
143 32 43 '916 990»19 oQu7P885o 167,817 ·35 0299 102•079 83,37 998' 33;! 982o7o5 1,958 
143 33 431901 990 ·'11 oCu7R6102 167,817 "35°308 102°041 86048• 998, 297 982,724 1•958 



633 

(' TAI~~ XXVlo•LM PARAMETlRB oURING "M ACTI VE RENOEZVous 
ID l ORB I TA~ E"EMENTS 

GROUNU "ONG jTUOE OF ARGUMENT 
E"APSt:.U S~M I ·~· AJOR ASCENDING OF TRUE APO"UNE ~ERlyUNE 

Tl Mt AXIS ECCENTR IC I TV I NC"INAT ION NOOE PERl"UNE 4NOMA"Y RADIUS RAO US PERIOQ 
I Ho Mo Sol C~ oMI, l ID,,• I ID;uo> <DEG, I IOEGo) INoMI.) I N1MI .J CH RSo) 

143 J4 431942 990 0 501 000783422 16 I.,, •3 ~ 317 101o981 89,610 9981261 982 I 741 1o958 
143 35 4J192 ? 9901490 oOU7~Q8'0 167 1817 .,, ; 327 10119go 92 o 7'4 9981225 982 0 7'6 109'8 
143 36 4J1902 990o4l8 •00778428 167081? .,, 0 336 10107 8 95o9f 9980188 982 0 768 1o958 
i.:J 37 431~ ~ 99014~4 1 oun619• 1670117 "3'!,., 1011616 9'00 6 9U 1152 9821777 10951 
143 JI 43 1938 9901450 100??4183 167o8i,7 •3,,354 1C1o538 102 0 29g 99811r 9820?82 109'8 
143 39 •J1923 9901434 000772423 16?18i,? 0 350363 1010385 105049 99810 4 982 0 ?83 10958 
143 4o 4J19o9 990 141? oo e 77g939 16708~7 "350372 101•221 108,?10 998 0 052 9820781 10958 
143 41 431949 9901399 00076 74' 167181? •3' ,381 1C1oOSO 111o930 9981023 982 0 776 109'8 

(' 143 42 4Jo9)4 9901J81 000?6884? 16?081? =~~:m 10018?5 115o151 99719~6 9820767 10958 
l.43 43 4J 1920 99o , 363 0 00768242 1670817 1000700 118 I 370 99719?1 9820755 1o958 
143 44 4J19o5 99 0 ,345 00076791? 16718i.? •35;40 ? 1000529 1210582 997 0 950 9820740 1o958 
143 45 4J1945 9901JZ7 000?6?849 167 08 17 "35 ' 416 1001366 124,?84 997 0 9J1 9820723 1o958 
i4J 46 4J ,931 990 ,J10 000768001 167 1 '18 •J5 0 425 1001215 12? '97) 9971915 982o7o• 10958 
143 47 4J1 9H 990 129) 100768353 1670818 "35 0 434 100 oo7e 1310146 m::g~ 982 0684 10958 
143 48 43 1901 990,278 000768841 167 •'18 -35;442 99 '957 134 I JOO 982 o66D 10958 

coAST TO S~CoNO BRAKING GATE 

143 48 4J 19ok 99 0 ,218 00076884~ 1670818 =~~:m 99 0 9'7 m:m 9071892 9820665 10958 
~43 50 32177 990125' 00076992 167,118 99 0 785 997,879 982' 630 1o958 

FIRST SHAKING MANUEVER 

l.43 5o )2 '776 990 0 255 000769927 1670818 "350458 99 0 785 1390971 997 0 8.79 982 0 630 lo 958 
143 so J41 808 990oHJ6 000705944 16?0810 "JS o 458 101 •069 1J80?89 m:m 983 0 842 10959 
143 5o 36 1 786 9911•20 00 06422 72 16?1818 •35;457 

m::8: 
1J? 0352 9651052 1,961 

143 so 371775 991, ·113 o 00610'93 1670818 "35' 4'7 136 0 513 9970768 985 I 657 1o962 
1•3 s 0 :io1163 992 I 006 ooo579o48 16?0816 •35 '456 1040485 135 o5?? 997 0 750 9861262 10963 
143 So 3918f 992 130 0 oOu547667 167,818 "J5o456 1051586 1)4 0 527 9970?)4 9860865 1o964 
143 So •011 6 9921594 oOU5~648J 1671818 .,, 0 45 6 1060820 1JJ0J44 9970721 9871468 10965 
143 5o 41.-185 992 0 889 o004 5540 16?1818 •35 04 56 1080212 1J2 o ooJ 9970?10 988 0 068 lo 965 
143 So 421 77J 9931185 000454892 1671818 •J5; 455 1090794 13go472 9970?03 988166? 10966 
l.43 so •J1162 99)0481 100424611 1671816 •35;455 1110605 12 0 712 9970?00 989 '263 1•967 
143 50 441806 99307/8 00 03 94788 16?0818 -35; 455 113 0 694 1260674 997 0 701 9890855 10 968 

COAST TO THIRD BRAKING GATE 

i;4J 5ij 441806 993,778 0 00) 94786 16?08i8 "35 0 455 iiJ 0 696 12606?2 9971761 9890855 i 0 968 
143 51 451615 9930768 000395175 1670818 •35;463 113o5S1 1290894 997 0 695 989 '841 10968 

SECOND BHAKl~G MANUEVER 

143 51 45 °615 9930768 oQ oJ95 175 1671816 " 35°46) m: 5~i 1290894 9971695 9890841 1•968 
143 S1 470648 9941118 o0 034340 6 16?1816 " )5,465 129,497 997 oS)2 9900?94 1•969 

( 
14) S1 491625 994,470 00 02915 76 167,818 •J5o466 1140929 1280917 997oJ7o 99115 1 1°970 
143 51 000614 994,6417 0 00265646 1670818 •)5;466 

m:~~~ 128 '524 9970298 992o005 10971 
143 51 011658 994;825 I 002)9711 1671818 ·35;46? 1280034 997 020 9921440 lo 971 
1•3 s 1 021646 995' 003 :m~m8 1670818 -3';46? 116 0 386 12?0410 9970130 992 0 876 1o 972 
14) 51 >31~35 995I181 1671818 ·35; 468 111.252 1260595 9971051 9931312 lo 972 
14) s1 04 0 294 995 , 3CO 0 00170??0 1670818 "35 ; 468 1170981 125 0 899 996 0 999 99J 0 600 lo97J 

COAST TQ . ~QY8Hi BRAK! Ng . GH~ .. 

143 51 o4 ' 294 99503 00 0 001?0??0 1670818 ·35' 468 1170981 125 0 899 996 0 999 993 0 600 1 o973 
143 5J 23 1998 995 0 289 00 017 1240 16?1818 "3 .481 1170655 1300762 996 I 993 99Jo585 1.9?3 

THIRD BHAKl~G MANUEVER 

143 SJ 2J 1998 9950289 o001712•i 167 0818 "'50481 117.655 m:m 996 '993 99Jo585 10973 
143 53 25 '975 995o7 Q7 0 0011662 1670816 "3So48) 1210705 9960869 994 0546 10974 
143 53 28 0 008 996t127 000063518 16718i8 •35;454 1320698 115 0 920 m:~~s 9951495 10975 
l.43 53 28 1228 996118• 0 00056 723 1670818 "35,484 1350741 1120890 9950619 10975 

v COAST TO FIFTH BRAKING GATE 

143 SJ <81228 9961184 o00o5672J 16?1818 " 35,484 m:~~1 U~:~;~ 9960749 9950619 1.975 
14) S4 431594 9961180 000056872 1670818 "35 '495 996 0 746 995 0 613 109?5 

FOURTH BHAK l.~G MA NUEVER 

14) 54 430594 9960180 o ouc56872 1671818 •J5 0 495 135 o JOB 11?0136 9960746 995 0 613 lo 975 
l.43 54 45 1~11 99606~) o0 U02689? 16?1818 "35 0 496 "1440224 360768 996 I 921 996oJ85 1o97? 
143 54 47 1 ~o4 997 0129 00o c ?1600 1670818 ·35;497 · 92 0 523 ·14 08JJ 997 0 842 996 0 415 1o978 
14) S4 471169 9970166 .o oc?5 918 1670816 "35; 49? ·910276 ·16.0?1 9970923 9961409 lo 978 

COAST· TO ST AT I ONKEEP I NG 

143 S4 471169 997 0 i,66 oooc?59i,e 16?0816 "35 0 49? ·91 02?6 ·16 00? 1 9971923 996 o 4o9 109?8 
143 5S 470/04 9970165 00007585' 1671818 " J5o506 ·91 o2e5 -~M2: 9970922 9960409 109?8 
143 56 4l 11J9 9970167 oOuc?6oJ6 16?0818 "35 0 S15 ·910J57 9070925 996o4o9 1o978 

\ 
143 S7 •l,725 9970(12 oooc764?' 1670818 ")5; 524 ·910 452 •6:1~2 997 0 934 996o4o9 10978 
143 59 91Yoz 997oi,82 o00C77491 16?0818 ")5o5J6 ·910550 ·2 0 524 997 0 955 996 o 4o9 109?8 

BEGI~ STATlo~KEEp lNG IOoCKING oCCURS AT 144017 HRS GoE1T1 ) 

\ 



63, (' TAeLt XXVl.-L~ PARAMETERS oUHJNG ~M ACTIVE RENDEZVOUS 
CEl RELAT IVE PARAMETERS 

GRQUNL' !~••••••CUKVJ~JN~A~ COCRCJ~jlES••••*••• 
CSM LEAD ~M~Tn~ CSM·LM•SUN CSM·LM·EARTM ELAPSt.U 

T!Mt. HORJZUNTAL VERT I CA~ Ol T·CF-PLA~E RANGE RANGE RA TE ANGLE ANGLE ANGLE ANGLE 
(H,M,S.) c~.n., c~.n.' CN,MJ,) CN,MJ ". CFT1SECl COEG• l <DEG, l coec,' (DEG, l 

CCAST To R~NDEZVous RADAR TRACKING 

142 31 j9 .876 141•1•• 49' 492 •001 1460~64 "449,496 ;:w 1'. 68• 144,677 107,522 

1'2 32 39 I 8'1 136.444 49,180 •001 141• 36 •446,77~ 
7,568 

16,333 1470152 110•196 
142 33 39 '836 131•736 4R 0AC6 •002 137•343 "443,44 16' 98 3 149,595 112• 866 
142 34 J91622 127 o<Jl6 4R,371 ·002 1J2,982 •439,536 7,302 17,634 1520001 11' ,531 
142 35 391662 122.4 '/6 47,876 ·002 126,664 •435,055 7,037 1B 02B3 ·154,360 118.194 
142 J6 39,g47 117,93R 47,323 , OOl' i~~:~~~ -430,022 6. 716 ts:m 156' 660 120.553 
142 37 39, 33 113, 411 46,715 ·002 •424 .457 6. 519 158,882 123 ,509 
142 36 J9,673 1c9. oeo 46, o~D ·003 116•011 •418 .379 6,267 20.219 161.000 126.164 
142 39 39,6,8 1[4.7/2 45,340 •OOJ 111•912 ·411,812 6,019 20 ,R55 162,977 128.618 
142 40 j9,644 1 CI~ • ~~3 44,577 • OOJ 107,RBu •404 . 777 5, 777 211485 164,758 131.471 
142 41 J9 1629 96. 429 431766 ·003 103,919 -397 . 301 5,539 22.10~ 166' 265 134.125 

RtNDEZVoUs RADAR TRACKING 

142 41 39 ,629 96.4£9 43,76R • 003 103•91• =m:~8! 5,539 ~~: ~~~ 166. 265 m:~~~ 142 42 J9,669 92.4'. 4 42' 915 • 003 100•034 5 .308 167,401 
142 43 39,6>5 88,4b} 

:~:gH • 004 96 • 23u =~~~:m ::m 23. 323 1680055 139,441 · 
142 44 39 1b4o 54,070 •004 92, so• 23. 912 168 010 142•106 
142 45 j9,625 80 •• . , v 4u, 122 •004 66,875 •.363. 476 4,651 24.487 167o6S5 144.776 
142 46 39 ,6 66 71. 386 39,123 ·004 85 • Dl =~~:: ;;i 4,445 25 '045 1660641 147,4S3 
142 47 jl-,6>1 73,•21 38,096 • 004 81,881 4 ,246 25 I S83 1650206 150·140 
142 46 j9 ,6J6 10. 578 37 I 043 • 004 76. 521 -334,726 4,054 261101 1630450 1 5 2 ,83& 
142 49 _IV,b?.2 67,j~9 35, 969 ·004 7~.271 -324,64c. 3. 869 26. S94 w:m 1550548 
142 5o J>,602 6t\ '£66 34 t fl.77 • 004 7?. • 116 "314. J44 J,691 27 I Q6Q 155.271 
142 51 J9,b47 61. 3' 0 33,770 ·004 69. 064 -3u3,863 3. 521 27,497 156,978 161·008 
142 52 J9 I b33 5H,463 32 1651 • 004 661110 •293,223 3,358 27,901 154 ,562 10. 756 
142 53 .19,673 S5,7,6 :S1, 525 ·OOJ 63127J -282,446 3.202 28 '269 1s2.055 166.S16 
142 54 J9,6>8 53 .177 Ju,394 ·003 60. 538 • 271,554 3. 054 28,S9A 149,468 169.274 
142 55 J91644 50. 7211 t;9 , ?62 · 003 57,91u -260,569 2.913 28,A8' 146 ,809 111,995 

142 56 J91b29 48.4 : 8 28 1134 • 003 S5. 392 "249 . 512 2,780 29,124 144,0A2 174.S74 
142 57 J9,b69 46 I ~l !:;) 271011 .002 5z , 98J •2J8,403 2,654 290314 1410291 176,S66 
142 5~ 39 ! 6>5 4 41148 251897 .002 so , 68• •227. 261 2 ,535 29,45?. 138,435 176.SS3 
142 59 J9,b40 42 .2 '. 6 24,797 .002 46,49; -216.106 2,424 29' 53' 135,515 174.473 

co•ST TO TPI 

142 59 J9 ,640 42 1£l 6 24,797 •002 48' 4 9> =~~::~g: 2. 424 29,sn 13S,515 1740473 

143 0 J9,tl25 4 0' Jl:l7 23,712 • 001 46.416 2. 319 29, 555 132' 531 171.710 
143 1 j9 ' 666 3R • 61:!8 221647 •001 44,441 · 193,831 2.222 29.516 129,,83 168.712 
143 2 39,~!:>1 31. L 7 211604 - .ooo 42' S86 ·182. 752 2.1'1 29.412 1261369 1650587 
143 3 J91 6.l6 35. b 4 0 2 L 1 587 -.001 4Q.83/ -171,740 2. 047 29' 244 123.190 162.J70 
14J 4 :S91 b22 34 • 2H4 19 I <;98 "•001 3•·19' -16·0. 818 1. 969 ~~:9U 119,946 159.076 

( 143 5 391662 33' :,1)6 18,h40 - • 002 37,661 ·150.013 1,897 116 '640 155.713 
143 6 )9,ts47 31 • ti91 11.11? · " •003 J6. 232 - 139. 353 1.831 28. 354 1130272 152.287 
143 7 Jl< ,6 J3 30.646 16,R30 - • 003 34. 906 -128,871 1. 771 27,934 109,848 148,602 
143 8 59,IH) ~9, IJ96 1s, 962 "•004 JJ,666 -118,602 1. 717 27,460 106. 372 145.26S 
143 9 26,1:!95 291214 1s.346 -.cos 32' 799 - 110,728 1,678 211055 103,616 142.460 

TP! ULLAGE 

143 9 261b9S 29«1• 15,346 · ·oo5 32;799 ·110; 726 1.6'8 2;; 655 103•616 142•460 
143 9 £b1 b72 291186 15 • 32C "•005 32, 763 -111.016 1,676 27, OJ 7 1030499 142·341 
143 9 .}O, ~!:>Q 29 .1,11 15,294 -.oos J2. 726 -111.J17 1. 674 21.021 103,383 142.223 
143 9 .11 .893 29 .14J 15' 282 "•005 32. 706 ·111 , 473 1.674 21. 014 103' 325 142·165 
143 9 32!15H2 29 I 1£9 15' 2l9 " •005 J7, I 689 ·111.632 1.673 21.007 1030268 142•106 
143 9 J:tH71 29' 114 15 I 2~ 7 - • 00~ 32' 6 71 "111 • 794 1,672 27 •ODO 1031211 142.048 
143 9 J't ,U6Q 29 • 1 '. 0 15.?45 - • 005 32. 65.l "111•960 1.671 26. 993 10J.154 1410991 
143 9 -~~.ij48 29. u b5 1512.:D - • cos 32. 634 -112.129 1. 670 26' 987 1030098 141.933 
143 9 3b !l:lY2 29. ;_:7o 1s,721 - • cos J2,616 -112.301 1.669 26 '981 103o042 141.676 
14J 9 )i 18t.11 29 I i.i ~!:l 15 · 2'.9 "•005 32 ,591 "112 ,477 1.669 26. 975 1020986 141•819 
143 9 j8,H 7Q 29, f.i40 15.197 "•005 32.579 -112, 656 1. 668 26,969 1020931 141•763 
14J 9 .}9 ,ts!:>6 29 01.: t.!5 15,186 - • 005 32,S6u -112 '838 1,667 26,964 1020875 141.107 

TP! "AIN E~GINE RU~ .~ 

143 9 )9 1 H~b 29. u25 1s, 1o6 " •OD' 32' S6 u · 112.8J8 1·667 26. 96, 1020875 141•707 
14J 9 41,H91 26,99J 151168 - .oos J2, 521 " 123. 327 1,665 26 ,96 5 102' 776 141.605 
143 9 431tt68 /8 1 946 15' 1 59 ·.oo~ 32047• "134.0J4 1 .662 260988 102.697 141•S25 
143 9 43,Y23 :z8,945 1s,159 - • 005 3Z,476 .134,l02 1 , 662 26,989 102. 695 141,523 

COAST TO FIRST BR4KIN GATE 

143 9 43, 923 28' i,145 1S.159 "•005 32147H "134. 302 1.662 26,989 102•695 141·52J 
143 10 ' 3 •9u9 -;_7.'):_;4 15 1 :25 " •0 05 ~~:§~~ =m: ~i: 1.579 26' o3B 1gg:g~ 139,471 
143 11 '1j 1949 26<19 14,~67 " •C 05 1.498 29' 121 137.454 
143 12 '4) ,Y.H £4.6/3 14 '/187 - • 005 2tt,s51 "tJO•lOC 1.417 Jo, 240 96 '7 41 13So474 
143 13 4J ,Y20 23 • lti8 14 I 4f 5 "•006 21.281 -128.281 1.337 31, J9A 94,830 133. 533 
143 14 4~ ,Yu, 21.9£6 14 '?61 - • 006 26•02• "126.262 1.259 32 '597 92,960 131 ·633 
143 15 <3 ,945 2c,59o 14. : 16 -.006 24. 786 "124. 053 1·183 33. 8)9 910133 129. 778 
143 16 431Y 31 19. 202 13' 7~1 -.006 23 '5 7 4 -121.660 1.107 35•127 A9,35J 127.970 
143 17 431•16 18 I :): 4 13,466 - • 006 22. J86 "119.092 loQJ4 36.46) 87,621 126.212 
143 18 4:<,•u1 16. 7S9 13,163 -.001 21 • 22J "116,360 • 963 37. 650 85. 9 4 2 124,506 
14J 19 431942 1'. 547 12 I 843 -.oo7 20. 088 -113,47' ,893 39. 293 34,317 122•857 
143 20 4},Y27 14.J72 12, 5c5 - .001 16,982 ·110.444 ,826 40. 79?. 82.752 121•267 
143 21 4J,Y12 1)-234 12 I 152 -.oo7 1 7, 9 0 1 · 107.282 ,76o 42. 353 81.248 119,739 
143 22 4:! 1 ts96 12'136 11,764 " •007 16,664 "1V4•001 ,697 43. 979 19, 8 09 116•278 
143 2J 4:,,938 11 • L' 76 11•4C2 ·.001 15. 854 · 100. 614 • 636 45.672 78,440 116.886 
143 2• 4)19l3 1C•U63 ! 11 :JC 8 "• 007 14•87/ -97, 136 • 578 4?,437 77.143 11S•S68 
143 25 4~•Yu9 9. '•1 1~· 16 :3 · ·006 13' 936 •93 ,581 .522 49' 279 7S. 922 114•328 
143 26 4:« 9 49 81104 l L I 1e7 ··oos 13•02• -69,965 .469 51•199 74,782 1!3• 169 
14J 27 •:- ,Y)4 7 «bJ 91763 - .ooB 12•15Y •86,J04 • 418 5J. 202 73,125 112•094 
J.43 2ll 4:5 1Y20 6. 44 f4 91331 ·· 006 11 • 32, -u2,6 1 8 ,310 55. 292 72' 756 111•108 
J,43 29 4:~ 1Y(1!> 516C\ 6,R92 "• COB 10. 52/ •7 8,923 ,325 57,471 71.876 110•213 
143 Ju 43 19•5 4,9z1 fl' 448 - • 008 9 t 766 •75,240 ,293 59' 742 11.089 109. 41 J 
143 31 43.931 4 ·230 61000 -.006 9 I Q41 •71 ,589 ,2'3 620107 10 , 396 108,?08 
143 32 43 , Y16 3. , 67 7,549 - • ooo 5,352 "67,991 • 206 64 0 568 69. 799 108 • 100 
143 :n t13,Yu1 2. 992 1 , c97 "•COB 71 696 "64.467 "172 67•12' 691298 107.591 



635 r TA!~E xxv1,.1.M PARAMETIRI OURING •M ACTIVE R!NOE!Vous 
IEl Ri~ATIV~ PARAMETIRS 

GROUNO !!*•••••yUHVl•INEAR C00RCl~ATES•••••o•• 1.M TO CSM 

EL·P~iO CIM ~E~O E~EV!TtON C6M•LM•&UN CIM•LM•EARTM 
lotOR~ ZONTAL VUT~CA• 0~ T •oF•P"A~E RANGi RANGE RATE AN 1. AN " ANG•E ANGl.E 

(HJ,S,) 
I zMhl I~' I~~ (N ,Mlil INfMI;~ I FT tSliC l IOEOo I IOEG7l IOiO'l IOEG, l 

143 34 •3,9 ~2 ••• • '00 . •ti , 041 ,141 69' 77 61, ,, ic1•1a 
&4J 3, 431927 1&t5o 61~94 • • ooe d,z .,, '734 •1l2 7Zi52t 610560 10h65t 
14J J6 4) I 9oi 1'502 11 0 " •007 '19J~ .,4 ,569 ,g86 7'; 353 6113'5 i.Oh6JO 
.&O "' 431~ . 1'101 t1JOI "•007 lh4l<f "'1·"' .au 78 .... 61021• 1.0•, 486 
&43 JI 4J19JI 1748 41662 " •007 419&9 •46,748 ,Q4J 810 25' 681141 106•417 
143 J9 431923 1441 4,439 ··oo7 414 1 ::~:m •025 841 311 61014' o6 •41' 
143 40 4319o9 ti.h ;:m "•007 41001 .010 871415 631196 l.06'465 r 143 41 43 I 949 ·1035 "•007 Jo58~ •41 . 562 .002 9o 1555 .681264 106.552 
&43 ~2 431934 "•206 3117' "•006 31186 •)9,631 ·012 931711 68' 389 106' 657 
14J 43 431920 "13)5 21783 " •00 ~ 21 OJ •37,943 '019 961861 681490 1o&.757 w :; :s:m ::m 21399 " •00 6 214i' "361 06 '024 991976 681558 106. 824 

21021 " •005 2·1 o 1 •)5 , 285 .o27 1031019 681558 106,8ZO 
143 46 4J 1931 •1477 11671 "•OO' 1°7H ·34' i97 '027 105,934 681434 l.06•689 
143 47 431916 ·1•48 11330 "•005 1•40J •3J,h5 .026 108,632 681098 106.342 
&43 48 431 Yo1 .,3&4 11004 • '005 1o07' •32 ,909 .022 110 I 930 671371 1. 05, 596 

CoA5T TO s~CoNO BRAKING GATE 

t43 48 43 I J9t •• ,~4 
1;m 

" •OOI 11d7' •3z,9~9 .022 1101930 671J7i ;.o!,596 
05Q3Z1. •1i:U '"oOCll , .... "'119 9 .011 1U1'96 &2110 100•941 

FIRIT 8HAKING ~ANUEVER 

143 So 320776 "11~3 I 458 • •0 0 4 ,o. •31'979 ·011 1111796 62 1808 100•941 
143 so 34.1 ~08 "1179 449 • '004 148~ •29' 911 '010 111,718 62' 632 100.762 

I 
-i &43 so 361766 ·117' 1441 "•004 '47• •27 ,849 '010 1111669 ~· '4 84 100 1611 

143 so 371775 "•17) I 4)6 • • 004 1470 ·26,820 '010 111.655 62' 421 100•547 
143 so 381/63 •11 72 14)2 " •004 146' •25 '79) ·010 11116S1 62 '36 7 100•492 
143 5o 390607 ::w I 429 • '004 146i •24 '767 .010 1111653 621320 100 ,444 
143 so 4o, 796 '425 "•004 '457 ·23,742 '010 1110665 62' 282 100•404 
i,43 So 411765 -.1~7 1421 " •004 ,OJ ·22,711 ·010 1111 685 6Z, Z51 100•374 
143 5a 42 1 773 ·. 1~6 1•18 • '004 I 4SU •21,693 '010 1111714 ~~:m 100•J52 
143 so 4317~2 ·U~' 1414 • '004 1446 •2 0.669 .010 1111 753 100 ,340 
143 so 44 1606 ·1H4 1411 "•004 144l •19,646 .oo9 1110801 6Z 0216 100•338 

COAST TO TMIRO BRAKING GATE 

&"3 56 44 i ~o~ ·i1~4 1411 ". 004 '443 ·19;6 .. 6 ;oo9 1111801 6Z,216 100.J38 
143 S1 451615 • 0104 I 224 • , 00 2 '247 "19 ,494 .006 115,013 62 '345 100.460 

5ECOND SHAKING MANUEVER 

143 51 45161S "1104 1224 "• 002 '247 ·19 ,494 '006 115•013 6Z, 345 100°460 

( 
143 51 471648 • '102 1218 " •002 I 241 ·17.252 .006 1150118 62' J50 1000464 
143 51 491625 • '100 121) " •002 •2H ·u.010 '006 115' 224 62 I 355 i:oo•469 
143 51 5o 1614 · ,100 :m • • 002 1233 •13 ,889 '006 1151277 62 1357 100•471 
&43 51 510 658 0 1099 ·.002 0231 · 12' 768 '006 115' '31 6Z I 359 100.473 
&43 51 52 I 646 • I 098 1207 ., 002 0229 •a,6H .006 1151 384 ~2 I 362 100•476 
143 51 53 0 6J5 •1 098 1205 ·.ooz '227 ·10.525 .006 115 I 437 62 I 364 100•478 
143 51 54 I 294 •0097 1204 "•002 •226 •9,786 .006 1151412 6Zo366 100•480 

CO~ST TQ. . ~9UBT~_ @R~Kl~G _GATE 

&43 51 541294 ·0097 :59~ · ·ooz :~i~ •9,786 •006 1150472 6Zo366 m:m 143 5J 23 I 996 · ·0~1 ·.001 •9 ' 691 .002 120' 245 62 I 591 

THIRD BHAKl~G MANUEVER 

14J " 23 I 998 ·1041 :~a " •00 1 •QB~ • 9,697 ·002 120 ' 2'5 g:m 100•695 
14J 53 2S 0 975 ., 0,0 "•001 oo8u • 7' 455 .002 1ZO I 355 100•703 
&43 53 28 I 008 •oOJ9 '067 •• 001 0077 •5,21J '002 120.•58 621601 100•705 
&43 SJ 281Z28 ·ioJ9 I 067 •• 001 I 077 •4 '911 '002 120.•74 62 I 604 l.oo•7o8 

\, 

ccAST TO FIFTH BRAKING GATE 

.&43 53 28 oZ28 ·1039 I 067 ::m '077 •4,911 ·go2 120.474 621694 100• 708 
143 54 431 594 ··009 101• 1016 •4,892 ' 01 1z41 566 621 8 1 1000969 

FOURTH BRAKl~G MANUEVER 

&43 54 431,94 • 1oo9 1014 · .coo '016 •4,89Z ,001 124 ',66 6Z 1871 100. 969 
143 " 45 0 571 •1 C09 1013 "•000 I 01' ·z. 650 '000 1Z41682 621882 100' 983 
143 54 471604 •1008 1012 -.ooo 101' • • 408 '000 1240806 62 I 907 101•007 
143 54 470769 •1008 1012 "•000 I 01' • .232 '000 124 '822 621914 l.01'013 

COAST TO STAtlONKEEP!~G 

14J 54 47,769 " I 008 I 012 " •000 101' •,232 .coo 124,822 62 I 914 101•01J 
143 55 471754 ·,006 :8~i "•000 '012 •• z29 .coo m:m 6J I 452 101·557 

l 
14) 56 471739 ·1007 ., 000 •010 •• 226 .coo 6J,961 102.067 
143 57 471i25 .. , 006 o006 " •000 1 oo e •• 225 .coo 135 1517 64 1432 102.542 
143 59 9 19o Z •,oc• 1003 • '000 , OO' •• 224 • 000 140,467 65'176 103,303 

BEGI~ STATIC~KEEPING loOCKING OCCURS AT 144,17 HAS GoE1T• > 

DEFINITIONS 

GROUND ELAPSED TIME---TIME SINCE EARTH LIFT-OFF 

CURVILINEAR COORDINATES---DISTANCES REQUIRED FOR THE ACTIVE VEHICLE TO RENDEZVOUS WITH THE PASSIVE VEHICLE. THE SEQUENCE IS AS FOLLOWS : 
(1) THROUGH THE OUT- OF-PLANE ARC TO PLACE THE ACTIVE VEHICLE IN THE PASSIVE VEHICLE ' S ORBIT PLANE, (2) THROUGH 
THE VERTICAL DISTANCE TO PLACE THE ACTIVE VEHICLE IN THE PASSIVE VEHICLE ' S ORBIT, AND (3 ) THROUGH THE HORIZONTAL 
DISTANCE ALONG THE PASSIVE VEHICLE'S ORBIT TO THE PASSIVE VEHICLE POSITION 

( ' 
RANGE- --DISTANCE BETWEEN THE VEHICLES 

! RANGE RATE---RANGE GAINEO OR LOST PER UNIT OF TIME 

CSM LEAD ANGLE---CENTRAL ANGLE BETWEEN THE 00 VEHICLES 

LM- TO-CSM ELEVATION ANGLE- --ANGLE FROM THE LM LOCAL HORIZONTAL TO THE LM-CSM LINE OF SIGHT 

CSM-LM-SUN ANGLE- --ANGLE BETWEEN THE LM- CSM VECTOR ANO THE LM-SUN VECTOR 

' CSM-LM-EARTH ANGLE---ANGLE BETWEEN THE LM-CSM VECTOR AND THE LM·EARTH VECTOR 



636 r TAeLt xx v1,.LM PARAMETERS QUHING ~M ACTIVE RENDE ZVOUS 
( F > ATTITUDE& 

IU RTI AL ~OCA~ HO~IZONTAL 
GROUNU t~U G~~BAL ANG~ES ANG~ES 

ELm~~ INN~R ~· ICDLE OUTER PITCH YAW ROLL 
CH,M,S. 1 IU~ G,) l·CEG ·) IOE~ o l (O EG o) <D EG ,> (DEG,) 

CCAST TO RENCEZVQU6 RADAR TRACKING 

1.42 J1 .l9 ,876 -100,021 .ooo .ooo .ooo ,ooo .ooo 
142 J2 .l91 8'1 • 1U3 ,328 " •000 .ooo I 000 • oOOO . • 000 
142 JJ .l9 18 J6 "lU~ 1632 " •000 ;ooo I QQQ •1 000 oOOO 

r' 142 J4 39 1 b22 ·109 o9JJ •• 000 •000 •000 •1 000 I 000 
142 J5 .l91 b62 •11 31 231 • '001 •000 oOOO • 1000 '000 
142 J6 391 b47 -116 15?.5 " •001 '000 '000 •1 000 .ooo 
142 J7 39ib.l3 ·1 19 1814 •• 001 .ooo I 000 •1000 .ooo 
142 38 .l9,b73 -123,099 -. 001 .ooo .coo • 1000 .ooo 
142 :19 :s 9 ,8o8 ·126,37 9 -.0 01 .ooo '000 •1 000 • 000 
142 40 39ob44 -129,654 -.co1 • 000 'coo • oOOO .ooo 
142 41 .l9,829 -1.l2 , 92J - .001 ' 000 .ooo . ooo . ooo 

R~NDEZVoU~ RADAR TRACKING 

142 41 3'io829 ·2c ,815 · ·ODO ·010 112· 108 • 100J '000 
142 42 391869 "231465 - '000 ·010 1120721 •1 00 J ·012 
142 4J :S9 i 8'5 -26 1120 " •000 ,012 113 ' l23 • 100J .01• 
142 44 jlj,lj4Q -28 '781 • •000 ' 010 1130912 • 1003 •0 12 
142 45 .l9i825 ")1 14 50 - •001 , 012 114 ,481 ... '004 •010 
14 2 46 .l9,80~ · J4 113 0 " •001 ·016 115. 04' • '004 '010 
14 2 47 .i9 1bo 1 ·:s6 ,8 21 ··001 .014 1150583 • 1 004 •012 
142 40 :S9' b.l6 -.iY ,027 " •001 •014 m:m •1004 •012 
142 49 J9 'b22 " 421249 "•002 ,016 •I QQS •010 
14 2 So J91b62 "44 1991 "•002 '016 1110060 • 1oos •010 
14 2 51 391 84 7 · 41 175S " •00 2 •016 111.•91 •1oos • 010 
142 52 .l9183J .. 5 0 ' 544 " •O OJ . 017 11'. 901 .• '006 •01 0 
142 SJ J91b73 " '3 I 362 " •003 ,017 1180269 • 1006 '01 2 
142 S4 :S9,858 - 56,211 • • 004 .014 118 ,598 • 1006 .ooo 
142 55 :191844 -59 109 6 •• 004 • 017 11&.88• •I 007 ·012 
142 56 .l9i829 -621 019 • '005 ·016 1190124 • 100 7 • 000 
112 S7 J91809 -041985 •• 005 ,01 6 1190314 •I 008 • 010 
142 S8 j9 0 8,5 - 671996 - '006 ·020 119o•52 • 1008 • 012 
142 59 j 9 '840 - 11,056 -. 006 · 019 U0o 5J3 •1 00 9 ·000 

COAST TO TP ! 

142 59 39 1640 122 1511 -. 004 • 000 -46 o90o oOOO '000 
143 Q .l Y, 625 119,376 "•004 - ' 010 ·46,90o I DOC '000 
143 1 39 186 ~ 1161249 -. 00) '000 ·46 . 90o I 00 1 • 000 
14J 2 39' 8~1 113 1128 ·· OOJ -. oo7 -46,900 I 001 .ooo 

( 143 J .s9 ,s J6 11 : 10 14 -. 00 2 'coo .46 ,900 1002 • 000 
143 A .. W1tl22 1 :J 61906 • • 002 .ooo •46 0 9QO 0002 .ooo 
14J 5 :S9 ,8 02 103 18 0S -. OC1 ' 000 ·46 ,90c 1003 • 000 
143 6 .l91847 1 o~· 1 7o9 ·· COO ·· 010 ·46,90o 100) .ooo 
143 7 391 83 ) 911619 ·000 ; 000 ·46, 90o I 004 .010 
143 6 39,673 94 153S • 001 ;ooo ·46 ' 900 1004 .ooo 
143 9 26 I 895 92 ,1 21 •002 - ;012 •46 , 90o 100S .ooc 

T~l. U~~A~E 

14J 9 ~61 l:S95 92 1121 •002 -.012 ·46 . ooo oOOS .ooo 
143 9 261872 920121 • 002 · ·012 ·46 , 791 oOO S • 000 
143 9 30 18 >0 92 .1 21 ·002 -,012 ·46 ,695 100S .ooo 
143 9 .l1 1893 92 11 21 •002 -,012 ·46 ,6 43 .ocs' .010 
143 9 J 2tlHS2 921121 ·002 •• 01 2 ·46 . '92 .cos .ooo 
143 9 .l31671 92 .1 21 ·002 ·,012 •46 . '41 oCOS • 000 
14) 9 J4 itS6Q 92' 121 • CC2 ··012 ·46,489 100S • 000 
143 9 3;, 1 H48 92 ,1 21 '00 2 -,c12 ·46. •38 .cos ' 000 
143 9 .H1;/j92 92 o 12J. • OC2 -,012 ·46. 38' I QQS .ooo .. 
143 9 J 7 dSH1 n 1121 • 00 2 • ' 012 ·46. JJ5 0 oos • 000 
143 9 361670 92 I1 21 • 002 -.012 -46 . 284 I OQS .ooo 
14J 9 .l918'8 92 1121 'C02 -, 012 ·46 . 233 100S • 000 

TP I MA IN E~G I NE BUR~ 

14) 9 _s9,8>8 91,458 · 041 •OJ1 •46, 89 5 1043 0 046 
143 9 •1 i6 91 91 145G ·041 • 032 · 46,79 2 1043 .oo 
143 9 1113 1 t168 91, 458 .041 oOl O ·46 .680 .n43 ·"·" 143 9 43 192) 91,4'8 • 041 .ou •46 , 616 1043 .oo 

CcAST To FIRIT BRA~ IN; GATE 

143 9 43 192) •1 J 4 166 7 - • 000 • 010 1Uo919 1002 .coo 
143 10 4),909 .. 1 t.: 6 , 9:31 •• 000 . 014 11 8,oJ B '002 • 000 
143 11 43 1949 ""! Ul:S 1 96 ') -. 000 ·014 1190121 '002 • 000 
143 12 4.lo934 "ll -' 0952 • • 001 • 000 m:m I 002 • 000 

( 143 1J 43192 u ·112 . 9o4 "• 001 •010 • 002 "•01 0 
143 14 43i9U5 -114 1614 " •00 1 .01 0 122,,9' 1002 .ooo 
143 15 4)1945 ·116 16 79 ·. 00 1 'coo 123 ,839 1002 .ooo 
14J 16 431931 ·118 ,498 "•001 ;gg~ 12s.121 I 002 •DOD 
14) 17 4)1916 •12 :0 I 266 -. 001 126,463 1003 .ooo 
143 16 4J1Y01 ·121 1981 "•0 01 • 000 m:m I 00 ) "•010 
143 19 43 1942 •123 164 0 -. 001 ,o oo 1003 - .016 
143 20 431927 ·120 1239 - .001 • 000 1Jo,102 1003 -. 014 
14) 21 43 1912 - 1261775 - .001 ' 000 131 . 3'3 1004 · .011 
143 22 4j,b96 · 128 1244 -. 001 • 000 13],970 1004 ·· 019 
14) 23 4) 19J6 - 1290644 -.0 01 '000 1J9. 672 I 00 4 ·.020 
143 2 4 4) 0 923 ·1J : '9 09 - . 001 •DOC 131o•J7 I QQS • ·023 
143 2!:i 43 19U9 ·1J2 ' 216 -. 000 ·, 001 139,278 I OQS -. 026 
143 26 43 ,9 49 •l) ) , J81 -. 000 -. 010 141 .10 1006 -.027 
14 3 27 4:S 19 J 4 - 134 t 462 • 000 ··010 141 . 222 I Q06 " oOJO 
143 28 43 ,920 - 13>145) •000 ·,014 149. 2 2 I QQ7 •• 034 
14 ) 29 4J 19U5 ·1J6 1352 .001 • • 019 141.471 1007 ·,QJ8 
143 3~ •:S 1945 - 1J7 11 S7 • 001 ··022 140,742 1008 • • 041 
1•3 31 4) 19.l1 -1.ll1865 •002 • ; 025 m:m I 008 - • Q44 
143 J 2 111: ~ 1916 • l)b , 475 • 002 • ; 027 1009 ·.04' 



'(· 63'7 

TABL~ xxv1 •• LP PARAMETERS oURING L~ ACTIVE RENOEZVOUS 
IF) ATTITUO~S 

l~ERTIAL LOCAL HO~IZONTAL 
GROUNU IPU Gt~eAL ANGLES ANGLES 

ELAPStU 
Tl Mt INNER nooLE OUTER PITCH YAW ROLL 

IH 1 M.~.) (U~G,) ICEG,) I OEU,) !DEG,) IOEG,) IOEG I) 
l.4J JJ 43 1901 •1J81986 ·002 •., 032 i57.125 1009 •.052 
143 34 431942 ·1391401 .002 • ; 038 159,777 I 010 • ,o,, 
14J 35 431927 • 1391720 • OOJ -;042 162.521 I 01 C • ·061 

m ~~ :~:m •1J91948 •003 .;g47 165,)53 1010 ""I 066 

( 
•1401091 •003 -.o5J 16e,26e I 011 ' • • 072 

143 38 431938 •14 0 1157 ·003 .;059 171,257 10'11 ·.078 
143 39 431923 •1401156 ·003 -;oo 174,311 1011 •• 084 
143 4o 431909 ·14 0 1102 •OOJ . ; 072 177.415 1011 •• 091 
143 41 431949 •14 0 1010 • ooJ -;oeo ·179,445 I 011 · ·099 
143 42 4 ~ 19J4 " 1)9 I 9QQ • 003 .;089 ·176,288 1011 - .109 
143 43 431920 •1)91 793 •003 . ; Q99 · 173,pe 1010 - .11e 
143 44 431905 .139 1719 ,002 • ,111 . 170,023 I 010 • ,131 
143 0 4319,, ·1391716 •002 -;126 ·166,981 1010 • • 146 
143 46 431931 •1391837 • 003 "1 l.46 ·164,065 1011 •116' 
143 0 431910 ·1401175 '004 ·117J ·161.368 1012 •1i93 
143 0 431901 •1401910 •006 ·1216 "1" I 070 1015 • ,23' 

CoAST TO llCoNb BRAKING GATE 

HJ 0 431901 ·140,910 •000 ··222 ·1'9.070 1009 •,241 
143 50 32 I 776 ·1451542 '027 .;431 ·1'8. 203 I Q37 • ,449 

FIRST BRAKl~G MANUEVER 

l.43 5o .i21n6 ·1211952 -.s21 '547 ·13',613 • 1519 • 526 
14J 50 34 I ~08 ·1211952 -.521 ; 54 7 ·134. 512 •1519 .525 
l.4J 50 .l 9 11ij~ -1211954 =:~~~ ;~44 · 134 ,414 • 1519 ,522 
l.4J Q .l 1 /7 ·1211947 ' 4J ·134,)53 • 1519 ·'2i. 
143 5o 381763 · 1211949 - 0521 ! 542 "134 •JOB • 1519 ·'20 
l.43 s 0 .i91tio7 · 1211953 "•521 ,540 ·1340261 • 1519 • 518 
143 5o 401796 ·1211943 .•• 521 ,538 ·134. 200 • 1518 0 517 
143 s 0 4111u5 -1211947 - ·521 '5J7 ·134·154 •0518 0515 
1~~ 5o 42, n3 -1211917 - ·521 ,SJJ "1340073 • 1518 0511 
l.43 so 43,762 -1211906 -.s21 '527 · 134. 014 • 1518 .5Q5 
143 50 44!ti06 ·1Z1 1678 -.s21 ; 514 "133. 93J • 1518 .492 

CQAST TO THIRD BRAKING GATE 

143 5Q 44 1H06 •1461143 "•000 - '457 ·i5B,19ij 10 12 - ,476 
143 51 4!>1615 · 1461 008 - '001 - '464 -154,986 1011 - ,483 

( 
SECOND BHAK I ~G MANUEVER 

143 51 4!> I 615 -1451886 ,979 ··446 ·1540663 1990 - • 465 
143 51 471648 •1451887 ,979 .;449 •154. 763 1990 -.467 
l.43 51 491625 •14518B1 ,979 ··451 ·154. 656 1990 •• 470 
143 51 50 1614 •145168 0 ,979 -; 453 ·1541604 1990 • 0 472 
143 51 511658 •1451604 ;979 . ;455 ·154. 55ft 1990 .,474 
14J .21 521~46 •1451876 ,979 .; 455 ·154,500 1990 - • 474 
l.4J 51 53' 635 •1451856 ,975 • ; 460 ·15'. 429 1990 - • 479 
l.4J 51 541294 . :!t51.6lZ .~?8 •'oz ·1541,~2 1989 •14h 

COAST TO FoURT~ ~RAKING CATE 

l.43 s1 54 1:<94 •14!>1967 - .coo •• 465 ·154,526 1011 -,464 
143 53 23' 996 •1451751 " •002 •148J ·149,754 1009 • '502 

THIRD BHAKl~G MANUEVER 

143 5J 23 I 998 ·1•518J1 '767 - ,433 ·14'0834 1778 -.452 
143 53 25 •?75 "1451848 • 767 "1436 ·149·750 1778 - • 455 
143 5) 2&1008 ·1451632 .767 -.452 ·149,633 1778 ., 471 
14) 5) 281<28 ·1•!>1776 '766 • ; 456 ·149,563 1777 .,474 

CcAST TO FIFTH B~AKING GATE 

143 53 281;<28 •145 1737 - '000 -.482 ·149.524 I 011 ··501 
143 54 431594 ·1451457 "•OOZ -,5QJ ·145. 4J2 1008 - • 522 

F oURTH BRAK I ~G MANUEVER 

143 54 431594 -1451513 • 71z .,475 ·145.488 1723 .,497 
143 54 ., 1571 •14!>1521 '712 - ; 480 ·145. 394 1722 • • 498 
143 54 47 1604 ·1451554 0712 .;491 ·145.327 1723 - t !Q9 
143 54 471109 ·14!>1564 '112 • 1500 ·145,329 I 723 •. ,19 

CgAST TQ STATIONKEEP!NC 

~ 143 54 47,709 ·1451412 "•000 ··512 ·145.176 1010 • ,5Jo 
143 55 •717'4 ·1••1850 "•005 - '544 ·141.577 I 005 - t!6J 
l.43 56 • 7 17J9 · 1441322 - '010 - '569 :n::~&~ • 1000 •• 566 
143 57 471725 ·1•31828 "•015 -,613 "1005 -.632 
143 59 91902 -1431035 ··025 - '741 ·129,527 • t015 •• 760 

BEG4 STATIC~KEEPING IOQCKING OCCURS AT 144,17 HPS G,E 1Tol 

~ 



6311 ( TAEL~ XX VJ , .L ~· PARAMETiiRS oUHw:t~"M ACTIVE RENDEZVOUS 
( GI PEHF ORMAN CE P ETERS 

GROUNL' 
D! LTA ~"A~St~ BURN , ,ow 

TJMt TIM~ rASS THHUS T ISP RATE v 
(H,M, S d <SEC,) C LBS,> C "BS,) C SE C,> C "BB/SEC) cFT1HC I 

CCAsT TO RENDEZVOUS RADAR TRACKING 

142 l1 J9 ,87.6 .o ,o • 0 '0 .ooo ,oo 
142 32 39, 651 '~ '0 • 0 ,o .ooo .oo 
142 JJ :l91636 .o '0 '0 ,o .ooo .co 
142 34 J9 , 02 2 .o '0 '0 'c .ooo .oo 
142 35 J91062 • 0 '0 '0 '0 '000 .oo 
142 36 39 1047 . ~ '0 '0 '0 1000 .co 
142 37 .l91033 . ~ • 0 • 0 '0 oOOO .oo 
14 2 38 .l9, 673 .o ' 0 .o • 0 .coo .oo 
142 39 :l9 I ij56 · O '0 .o • 0 '000 oOO 
142 40 .191044 • 0 • 0 '0 '0 •000 .co 
142 41 .l9 10 29 . c ,o • 0 '0 .coo ,oo 

RENDEZVOUS RADAR TRACKI NG 

142 41 .l9 ' 029 I Q '0 ' 0 'c .coo .oo 
142 42 39 '069 . ~ .o • 0 ,o 'coo .co 
142 43 .l9 i 8'5 . ~ '0 .o ,c '000 .oo 
142 44 .l9,640 ' ~ ' 0 .o '0 '000 '00 
142 45 391625 , r. '0 .o '0 .ooo •DO 
142 46 39,666 · =' . o '0 oO •000 

~ 142 47 39,0'1 • J ' 0 .o '0 1000 
142 46 39, 636 • 0 ' c , o '0 .ooo · ~ 
142 49 .l9 o022 • :' '0 '0 ' 0 .ooo .oo 
142 5o 3'1662 . :. ' c .o '0 •O DO .oo 
142 51 3, ,6 47 • 0 '0 . o • c .occ .oo 
142 52 .l9 1633 ' c '0 '0 '0 '000 '00 
142 53 .l9 167 3 .,. '0 • 0 • 0 '000 .oo 
14 2 54 .l~ I 6~6 • 3 '0 ' 0 . o .ooo .oo 
142 55 .l9,044 • Q ' 0 '0 ,o .ooo .oo 
142 56 .19 t 629 , ., . o '0 '0 '000 .oo 
142 57 .l9' 669 • 0 . o '0 '0 .coo .oo 
142 58 .l916~~ . ~ .o • 0 'c .oco .oo 
1-12 59 39 '040 .o .o .c .o I 000 oOO 

COAST TO TP I 

142 59 .l9 10 40 ' 0 '0 .o ,c 'coo .co 
143 c .l91025 • 0 • 0 • 0 '0 'ooc .oo 
143 1 391066 ,c ' 0 ,o ,o '000 '00 
143 2 39,0~1 . o ' 0 • 0 • 0 '000 .co 
143 3 .l9 ,0 .l6 • c ' 0 .o ,c .ooo .oo 
143 4 .l9 I 6 22 • 0 • 0 • 0 ' 0 '000 .oo 
143 5 .l9, 06 2 . ~ '0 .o • 0 .ooo .oo ( 143 6 .lY 1647 • c '0 '0 '0 oOOO . oo 
143 7 :l9 1033 • J • 0 • 0 • 0 .coo .oo 
143 6 391673 , o '0 • 0 '0 '000 .oo 
143 9 26 ,0 95 • 0 '0 '0 '0 I 000 .oo 

WI U~l.AGE 

143 9 261 095 .o 831, 5 2u·o;6 281 ,0 ;·11 i . oo 
143 9 2b 1072 2.0 830,1 2UO, 6 281, o ,714 2 .21 
143 9 j (; I ts~O 4 . 0 828 ,6 2U0,6 28 1.0 I 714 4,43 
143 9 Jl I tilJJ 5.0 827,9 2U0,6 281.0 ,714 5.54 
143 9 J 2 i1:sts2 6.0 827 . 2 2UO, 6 281 , o I 714 6064 
143 9 .l3 o071 7 .o 826 ,5 2uo.6 2s1.o I ?1• 7,75 
143 9 J4 1~ 6 Q 8. 0 825' 8 2UO, 6 281 . 0 ,71• 8,86 
143 9 .l5164 8 9.0 825 ' 1 2uo, 6 281.0 '714 9,91 
143 9 .i6, o92 10.0 824 '4 200 ,6 281,c ' 114 11.01 
143 9 3'l dHll 11.0 823 06 2UO , 6 2s1 .o 17 14 12.18 
143 9 3ti ! ts1Q 12.0 822,9 2UQ,6 281 .0 I 714 1J .29 
143 9 59 1 6 ~8 13.0 822,2 2uo , 6 281, 0 ·'1• 14 ,40 

TPJ MA IN E .~GINE BURN 

143 i ~r:m , J .522 , 2 34 63' 0 309, 4 u,193 ,oo 
143 2. 0 !799,8 34&3' 0 3 09 . 4 11•19] JS •l! 
143 9 4J ,0 68 4. n ·'!. 777 1 4 303,o J 09' 4 11•19J 16' 84 
143 9 43 ,923 4,Q !! 776, 9 346J. 0 3 09 . 4 11.193 n ,ao 

CoAST To F IRS T BRAKING GATE 

143 IJ 431 YZ.) . ~ '0 '0 .o .o .oo 
143 1C 43 19 09 •=' '0 • 0 '0 .0 ·00 
143 11 4 :l , Y49 , (, • 0 '0 '0 .0 .co 
143 12 43 , 934 . ' '0 .o '0 .0 .oo 
143 13 43,92 0 · ' '0 '0 '0 .0 .oo 
143 14 43 ,YU5 '0 • 0 .o .o .oo 

( 143 1!> 43' 945 ·- .c .o • 0 .0 •00 
14J 16 4J t 931 , J '0 • 0 ,o .o .oo 
143 17 431916 . ' .o .o .o .o .oo 
143 16 43 1Y01 t ':i '0 '0 • 0 . 0 .oo 
143 19 4) ,942 . ~ ' 0 '0 '0 .0 ·00 
143 20 •31Y27 • Q I 0 • 0 ' 0 .o .oo 
143 21 4J1912 . ' '0 ' 0 '0 .0 .oo 
143 22 431 698 • J '0 • 0 '0 .o .oo 
143 23 431936 • J '0 • 0 • 0 .o .oo 
143 24 431923 • . J .o '0 '0 .0 . oo 
143 25 431909 • 2 .o • 0 '0 .0 .oo 
143 26 43 ,949 . ~ ' c • 0 .o . 0 .oo 
143 27 43 ,Y34 • J • 0 .o '0 .o .oo 
143 28 •31920 ' 0 '0 ,o .o .oo 
143 29 4319U5 • J '0 , o ,o .0 .oo 
143 J~ 43,945 • 0 . o ,o '0 .0 .oo 
143 31 43 19.ll .o , o • 0 .o .oo 
143 32 •3,916 . , ,o .o '0 .o .oo 
143 33 43 ,YUl ' · '0 '0 ,o .o . oo 
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639 
T A!L.E ~~VI ,.L.M PARAMETIRS oiJll~ l.M ACTIVE RENOEZVous 

(G) PERFORMANCl PARAMETERS 

GROUNU 
EL.APSt.D BURN FL.OW OIL.TA 

TIMt. TIME rASS THHUST IBP RATE v 
14~Hl~,~~:942 <UC,) CL.IS,) CL.II,) enc,) CI.BS/SEC) (FT /SEC) 

IQ I 0 .o .o .o 100 
10 n 43,921 ,o IQ • o 0 0 .o 0 00 . 
HJ 36 431912 ,o .o oO I 0 .o oOO 
HJ 31 43, 698 ,o ,o ,o oO .o oOO 
143 ,. 4J,9J~ oO .o ,o ,o .o oOO 
143 '9 43192J ,o .o oO I 0 .0 .oo 
lO 40 431909 oO .o .o o D . o oOO 
l4J 41 4J I 949 oO ,o ,o ,o . 0 oOO 
l4J 42 43 I 934 .a •" 10 0 0 I 0 .o oOO 
143 43 431920 oO 10 I 0 I 0 .o oOO 
HJ 44 431905 0 0 I 0 .o ,o .0 0 00 
14J 45 431945 oO 10 0 0 I 0 .o oOO 
1H :~ :s:nl I 0 I 0 :8 oO .o oog 

lo o 431901 
0 0 10 I 0 .0 oO 
oO 10 .o .o .o oOO 

COAST TO S!CoNO BRAKING GATE 

14J 4D 431 Y01 10 10 .o .o .0 oOO 
143 5o 321.776 oO 10 .o oO .0 oOO 

• FIRST BRAKING MANUEVER 

HJ 5o 321"176 .o ·!776 ,9 200 ,6 28110 I '114 0 00 
lO 50 J4 I 608 2.0 .,115,5 2uoo 6 28100 0714 2o23 
H3 5o 361 766 4.0 ·!77410 2uoo6 28110 0714 4141 
14J 5Q 37 I 775 5.0 ·!77313 2U016 28110 1714 5o59 
l43 'o 381763 6.0 •!77216 2UOo6 28100 1714 6 0 71 
l43 50 391~07 7 .o ·!771, 9 200, 6 28100 ,714 7o82 
HJ 5o 401796 8.0 ·!77112 2UO o 6 28110 0 714 Ao94 
l43 5o 411765 9.0 ·!770,5 2uoo6 28110 '714 10 006 
143 50 42 I 773 10.0 ,,769'" 200 0 6 28110 0 714 Uo18 

''' 5o 
43 I 1~2 11.0 ·!76910 zuoo6 28110 0714 12030 

1•3 5o 441606 12.0 ·!768 13 2uoo6 28110 I 714 Uo42 

CoAST TO THIRD BRAKING GATE 

i4:1 $ii 44 I 666 0 6 I 0 oO I 0 .o o ori 
'43 51 45 I ~15 0 0 IQ ,o 0 0 .o 0 00 

SECOND BHAK!~G MANUEVER 

l43 51 45 I 615 .o ·!76813 2uoo6 281.0 I 714 0 00 
HJ '1 471648 2.0 ·!766,9 200,6 281,0 1'14 2 '24 
H3 51 49 I 625 4.0 ·!765,5 200, 6 28100 I 714 4 0 48 
l4J 51 OQ I 614 5.0 ·!764 t 8 200 0 6 281,0 I 714 5 0 60 
HJ 51 >11 6'8 6.0 ·!764,o zuo' 6 28110 I 714 6072 
143 h 52 I 646 7 .o ·!763,J 20006 28100 1714 7 I 84 
l4J 51 53 I 635 8 . 0 ·!762 I 6 200,6 281,0 I 714 8096 
l4l 51 54 I 294 8.6 ·!76211 2iJ0,6 28100 I 714 9o 70 

COJl.!il TC F.D.11.RJH II.RAK lNQ .GAT.I;; 

l43 51 !>41294 I 0 ,o ,o 0 0 . 0 oOO 
143 '3 23 I 998 • 0 ,o oO oO .0 .oo 

TH! RO BHAK (NG MANUEVER 

• io 53 2~ 199H .0 : ;~:~:; 20006 281.0 ,714 0 00 

43 " 
25 I 975 : 2.0 20006 28100 ,714 2,24 

l43 " 28 I 008 4.0 F,9,3 20006 281,0 •'14 4 041 
l4l '3 28 I 228 4.2 ·!7,911 20016 28100 I 7f4 4018 

coAST TO FIFTH BRAKING GATE 

lO" 261228 · •O 10 .o • 0 .o •00 
143 54 431 ,94 oO .o '0 '0 .0 '00 

FoURTH BHAKI ~G MANUEVER 

143 54 431~94 ·.o : i~;~:~ 200 ,6 28100 '714 2:~i 143 54 451571 2.0 20006 28110 '714 
143 54 4 7 I 6 04 4.0 ·!7'6 0 2 20006 28100 0 714 4o48 
l43 54 471769 4.1 .~ 7'611 200 0 6 2810 0 0 714 4066 

CoAST TO STATloNKEEP!NG 

w ~~ 471769 '0 I 0 0 0 0 0 .o oOO 
4 7 I 7'4 '0 I 0 0 0 '0 .o .oo 

143 56 4 7 I 7 J9 I 0 IQ .o 0 0 .o 0 00 
143 57 47' 725 0 0 I 0 oO 0 0 .0 oOO 
14J 59 91902 oO .o I 0 .o .o 0 00 

8EGI~ 6TATIO~KEEP ING (DOCKING oCCUR6 AT 144117 HRS GoE1To 

OEFl NITIONS 

1SP•••SP!Cl,IC llilPULS[ 
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l 
TABLE XXVI I.- CSM/LM COAST TO LM JETTISON 

•••••• CSM I MOON REF. /PHASE 24-
MEAN-OF-EPOCH 1971 FEB. 1971, 20 HRS., 19 MINS., 60.000 SECS. G.H.T. USNM USFT I StL 

. 144000000000000+003 HRS. FROM LAUNCH DAYS, 23 HRS ., 59 MINS., 5q.999 SECS. G.E.T. RAGR .813075564126155+002 

REST ART COORDINATES I ER ANO ER/HR I 

RXYZ .24115755643937386+000 -.11069549214831843+000 -.11531549102700911+000 
R DXYZ -.4763773122435D993+000 -. 7300131058D 138288+000 - • 29540933 t825463 82+000 

SE LENOCENTRI C 
XL 8.3053059+02 YL -3.8122792+02 lL -3. 9713889+02 DXL -2. 7690407+03 DYL -4.2433508+03 DZL - 1.7171273+03 
RL 9.9641109+02 OECL -2.3488769+01 RAL -2 . 4655940•01 VL 5.3499661•03 PTHL - 1.6260278- 03 All -l .104855HJ2 

SELENOGRAPHIC 
XS 5,4421241+02 vs 8.0776874+02 ZS -2.1018462+02 oxs 4.4461879+03 DYS -3.0035691+03 ozs -3.0293912•01 

AL TS 5, 7917566+01 LATS -1. 21 77541+01 LONS 506030942•01 VRS 5.3657181•03 PTR - 1.6212567-03 AZR -9,0331245+01 
LTS -l .6859630-01 LNS 4.4449126+01 L TE -4.8363108•00 lNE 5. 7253824+00 OSHP 5. 7210921-01 RSMP 3.8951625+01 
LIN 1.6781799+02 LAN - 3. 5543708+01 LAP -7 ·9016649•01 DR - 1. 5182980-0l VT 5 .3657181•03 SEASV 7.3377913+01 

TRALT 5.8676231+01 RPALT 5,8675751+01 APAL T 6.0313665+01 

GEOCENTRIC 
x -3 .060 l 042+04 y l.8691198+05 l 9.6016791+04 ox -6,0188257+03 DY -4.4770504+03 DZ -2.0407903+03 
R 2.1234814•05 DEC 2.6882792+01 RA 9.9297919+01 v 7,7739995+03 PTH -3. 0933623+01 Al 9, 225333 7+01 

GEOGRAPHIC 
XG l.8014032+05 VG 5. 8497 644+04 lG 9,6016791+04 OXG 2.0583808+04 OYG -7.4542989•04 DZG -2. 0409606+D3 
ALT 2.0890657+05 LAT 2.6885302+01 LON 1. 7990364+01 VE 7.7359654+04 PTE -2.9610662•00 AZE -9.0 l9420o•Ol 

EARTH-MOON PLANE 
XMP 6. 3158675•02 YMP 7.3358141•02 ZMP -2,1949162+02 DXMP 4.100 16 25+03 DYMP -3 .3833117•03 OZMP 6.0333096+02 
RMP 9.9641110+02 OEMP -1.2725607•01 RAMP 4, 9004 707+01 VHP 5.3499661+03 PTHP -1 .6268544-03 AZMP -8.336l40U+Ol 
XME -2.1234676•05 YHE 7,3358196+0 2 ZME -2. 1949174+02 OXHE 3.9725950+03 DYHE -6 .6550394+03 OZME 6. 0333094•0< 

PLANETARY COORDINATES 
XH -3.1431572+04 YM l.8729321•05 lM 9. 6413930+04 ox~ -3.2497850+03 DYH -2.3369967+02 DZH -3.2366295+02 
RH 2.1298435+05 DEM 2.69 15813+0 1 RAM 9.9526614+01 LOM 1.8219059+01 VM 3.2742131+03 ARGM l.0444141+02 

XSUN 5.86411 45•0 7 YSUN - 4. 9464967•07 l SUN -2. l 449189+07 RAS -4.0148293+01 LOS 2.3854415•02 DES - l.5620293+01 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9725960+02 ECCS 8.5129162-04 INCS 1. 4922 00 3+02 PANS -1.5 780361•02 APF S -1.2693313+02 RPS 9.9641061+02 

VHS -2.2128120+03 RNMPS -l.3145437+01 AP MPS -6.0979447+01 INMPS 1.6567225+02 APOS 9.9810854•02 TFPS l.440i04'1•0Z 
TAS -l .9117974+00 EAS -1.9100695+00 MAS - l.9084437+00 SLRS 9,9725883•02 PERS l . 9784 727•00 MTAS 3, 600UOOO+Ol 

SE LENDC ENTRIC UNIT VECT OR S 
wx -1.9332734-0l WY 4. 7381946-01 Wl -8.5913891-01 PX 8.157'1281-01 PY -4 .0884744-01 PZ -4. 090H83-0l 
ox -5.4501488-01 QY -1. 7996082- 01 QZ -3. 0749712-01 sxa 0.0000000 SYD 0.0000000 szo o. 0000000 

•••••• CSM I MOON REF. /PHASE 24-
MEAN-OF-EPOCH 1971 FEB. 1971, 20 HRS., 34 MINS., 60.000 SECS. G.M. T • USNM USFT I SEC 

.14425 0000000000•003 HRS, FROM LAUNCH 6 DAYS, HRS., 14 MINS., 59.999 SECS. G.E. T. RAGR .850678231556906+002 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ • 619 3429 9788321 395-001 -.24140955362327504+000 -.1470743'1954280038•~00 
RDXYZ -.881085388 18 266250•000 -,26005582559379q47+000 • 54849987568787942-001 

S ELENOCENT RIC 
XL Z.1329761+02 YL -8.3139846+02 ZL -5.0651446+02 OXL -5. 1214893+03 DYL -1.5116278+03 DZL 3. l 8826H+Oi 
RL 9.9663240•02 OECL -3.0545 7 32+01 RAL -7.5610940+01 Vl 5.3494225+03 PTHL 3 .0877610-02 All -8.6013453+01 

S El ENO GRAPHIC 
XS 9. 7117 550+02 YS l ,6500666+02 ZS -1.5121857+02 DXS 1.0103341+03 DYS -5.2 105268•03 ozs 7. 84070~ 3+02 

ALTS 5.8138865+01 LATS -B. 7 2 7l M0+ 00 LONS 9.6427 02 5+0 0 YRS 5.3651785+03 PTR 3.0786483-02 AZR -B.149265i+Ol 
LTS -l.6827'16 0-01 L~ S 4,4322649•01 LTF -4.A7'l'Vi0Q t-OO I NF "i .. 71 A47Qt.+nn OSHP ~, 7l li9H-Ol n iMP :i.88320lo•Ol 
LI N 1.678178~+02 LA N - 3, 567949A+ Ol LAP l. l 212753•02 o~ 2.8828468+00 VT 5·3651777•03 SEASV 5,4416099+~1 

TRAL T 5.8897537+01 RPALT 5.8744484•01 APA LT 6.0785591+01 

.. GEOCENTRIC 
x -3. 1699559•04 y l .8642670+05 0.5859219+04 ox -8.3702109• 0 3 DY - l . 7520326•03 oz -8. 292872 7+00 

2.1201124+05 DEC 2.6R81207+0 l RA 9.9050144+01 v 8.5516149+03 PTH - 1.9625121•00 Al 8,9067115+01 

GEOGRAPHIC 
XG 108301097+05 YG 4, 7610491+04 ZG Q. 5 859220+04 OXG 1.8630015+04 DYG -7.2899407•04 OZG -8.4392809+00 
ALT Z.0856966•05 LAT 2.6883721+01 LON 1.4582321•01 VE 7.5242284+04 PTE -2.2300044-01 AlE -8.98qJ92 7•0 l 

EARTH-HOON PLANE 
XMP 9.9202091 +02 YMP 6.1441100+01 ZMP -7.3455256+01 DXMP 4.1736083+ 0 2 OYHP -5.1812711•03 DZMP 1 . 263!:>5l 4•U3 
RMP 9. 9663239+02 OEMP -4.226 729 8+ 00 RAMP 3.5441035+00 VMP 5.3494226+03 PTMP 3.0877572-02 AZMP -7.6297099+01 
XME -2.120 1 122•05 YME 6 . 14 41513+01 lHE -1. 3454583•01 OXME 2.8996785•02 DVME - 8.4527792+03 DZME 1.2635514+03 

PLANETARY COORDINATES 
XM -3.1912856•04 YM l. 87 25 809+05 ZM 9 .6365132•04 OXM -3.2487216•03 OYM -2 .4040478•02 DZM -3.27ll9bti•U2 
RM 2.13003 23+05 DEM 2.6898695•01 RAM 9 .9671531+01 LOH l.4603708+01 VM 3.2139874+03 ARGM l • 045718 l+JZ 

XS UN 5.9651173+07 YSUN -4.9455142+07 Z SUN -2.1444929+07 RAS -4.0137855• 01 LOS 2 .3479432+02 DES -l.56l 70b3+01 

SELENOC ENTRIC OSCULATING ELEMENTS 
SMAS 9.9749992+02 ECCS 1.0231233-03 INC S l. 4922015+02 RANS -1. 5780292+02 APFS -1.1509688+02 RPS 9. q64 793o•U2 

VHS -2.2125 159+03 RNHPS -1. 32 74 765+01 APMPS -4.9144139+01 INMPS 1.6567196•02 APOS 'l.9852047•02 TFPS l.44073'til•OL 
TAS 3.1817181+01 EAS 3.1785033•01 HAS 3.1754156•01 SLRS 9.9749883•02 PERS 1.9791880•00 MTAS 3o60000C,O+JL 

SELENOCENTRIC UNIT VECTORS 
wx -1.9333234-0l WY 4. 7381552- 0l wz -8.5913996-01 PX 6.8665102-01 PY -5.6012911-01 Pl -4.6342823-01 
ex - 7.0080879-0l CY -6. 7952499-01 CZ -2.1705484-0l sxo 0.0000000 SYO 0.0000000 szo o. oooooou 



•••••• CSM I MOON REF, /Pt<ASE 24- 10 
MEAN-OF-EPOCH 1971 

• 144500000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

6H 

FEB, 1971, 20 HRS,, 49 MINS,, 60,000 SECS. G.H.T. USNH USFT I SEC 

6 DAYS, HRS •• 29 H!NS., 59.999 secs. G.E.T • RAGR .888280898987780•002 

RXYl 
ROXYl 

-.15442584265779639+000 
-.75778 05013 2 777 6 16+000 

-.22750426847161826+000 
.36518343749997431+000 

-.90716585545748701- 001 
.37193410098597515+000 

SELENOCENTR IC 
XL -5.3 18 3233+02 YL 
RL 9.9716615+02 DECL 

SE LENOGRAPH!C 
XS 8.1301041+02 

ALTS 5.8672604+01 
LTS -1,6 796 352-01 
LIN 1•6781726+02 

TRALT 5,9431274+0 1 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPA L T 

x -3.29258 13+04 y 
R 2.12274 11 +05 DEC 

GEOGRAPHIC 
XG 1.8572607+05 YG 
ALT 2·0683254+05 LAT 

f.ARTH-~DON PLANE 
XMP 1.4qooo25+02 YMP 
RNP 9,,716615+02 DEMP 
XME -2 .1227309+0 5 YME 

PLANETARY COORD!NAT~S 
XM -3.2393982+04 YM 
"M 2,1302209+05 DEM 

XSUN 5,8661199+07 YSUN 

-7.8350958+02 lL 
-1.8258806+01 RA L 

-5. 7736616+02 
-9. 3895184-02 

4.41<::16175+01 
-3, 5815704+0 I 

5,8853806+01 

lS 
LON~ 

LTF 
LAP 

APA LT 

l . A643A48+05 
2.6889233+01 RA 

3.6732014+04 ZG 
2, 6891744+0 I LON 

-6.476719 8+02 ZMP 
6. 71 63543+00 ~AMP 

-6.47877.50+02 ZME: 

1,8722199+05 lM 
2.6881433+0 1 RAM 

-4,9445315+07 ISUN 

SELENOCENTR ! C OSCULATING ELEMENTS 
SMAS 9.9736082+02 ECCS 7,7418'>42-04 ! NCS 

VHS -2.2137260+03 RNMPS -1,3405404+01 APMPS 
TA S 7,5444639+01 EAS 7.53976"1+01 MAS 

SFLENOCENTR!C UNIT VECTORS 
WX - 1,9334404-0! WY 
ox -7. 2323244-01 i;.v 

4, 7381648-01 
-6.6054468-01 

•••••• CSM I MOON REF, /PHASf 24- ll 
MEAN-DF-E POCH I '71 

WI 
Ql 

T .144 750000000000+003 HRS, FRO•• LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-3.1242 189+02 OXL -4.4047545+03 DYL 
- 1. 24 16796 +02 VL 503461884+03 PTHL 

- 1.6341353•00 
-3,5380784+01 
-4.8143678•00 

3,7980576+08 
•• 0398071+01 

DXS 
VRS 
LNE 

OR 

- 3.0303406+03 DYS 
5,3619533+03 PTR 
5.7115522+00 DSHP 
4,0052766+00 VT 

2.1227036+03 OZL 
4.2924584-02 AZL 

-4.2772440+03 ozs 
4.2798858-02 AZR 
5.7014973-01 RSHP 
5.3619518+03 SEASV 

2.1619432+03 
-6.4781143+Jl 

1.1281683+03 
-7. 785Hb b+OI 

3, 8712429+0 l 
1. 0423200 +01 

9. 6004603+04 
1.0001540+02 

DX - 7.6523958+03 DY 1,8755969+03 OZ 1.8313695+03 
V 8.0889392+03 PTH 2,6922508+01 AZ 8.8441751+01 

9. 6004599•04 
1.1187312+01 

DXG 1.7993724+04 OYG -7.4601872+04 OZG 1.8315583+03 
VE 7,6763065 +04 PTE 2.7347641+00 AlE -8.985362<+01 

1.1662279+02 OXMP 
-4,0659225+01 VMP 

1.1662215+02 DXME 

9.6317023+04 OXM 
9,9816381+01 LOH 

-2, 1440668+07 RAS 

1.4921980+02 RANS 
-4. 7 243355+01 lNMP S 

7,5354766+01 SLRS 

-8. 5913680-01 PX 
-2.0153284-01 sxo 

-3.5129513+ 0 3 OYHP 
5.3461885+03 PTHP 

-3.6401699+03 DYME 

-3.2470413+03 OYM 
1.0988293+01 VH 

-4.0127417+01 LOS 

-1.5780175+02 APFS 
1.6567125+02 APOS 
9.9736017+02 PERS 

6.6298782-01 PY 
0.0000000 SYO 

-3 ,85 74812+0 3 DZMP 
4.2927150-02 AZHP 

-7,1287701+03 OZHE 

-2.4710671+02 OZH 
3,2737615+03 ARGM 
2.3104449+02 DES 

-1.1319204+02 RPS 
9,9813295+02 TFPS 
1.9787740+00 HTAS 

-5.8239043-01 PZ 
0.0000000 szo 

1.1665091+03 
-7. 7313031+01 

1.166!>091+03 

-3. 3057367+02 
1.04702 20+0 2 

-1.5613875+01 

9.96588bb+02 
I o44085b0+0 2 
3.6000000+02 

-4.703918<-0l 
o. 0000000 

FE8, 1971, 21 HRS., 4 MINS., 60 . 000 SECS. G.M.T, USNM USFT I StC 

6 OAYS, 0 HRS •• 44 HI"s •• 59.999 secs. G.e.r. RAGR .925883566418592+002 

RXYl 
RDXYZ 

-.27843344436453483+000 
-.18184135466182420+000 

-.77503080 102852071 -001 
.77105363205583288+000 

.19915641286867023-001 

.46613866992185619+000 

SoLENOCENTRIC 
XL -9, 5890627+02 YL 
f<L 9,9772211+02 DECL 

SELENOGRAPH!C 
XS 1.65 75684+0 2 

ALTS 5.922R590+0 I 
LTS - l .<764715-0 1 
LIN l.6781A24+02 

TR AL T 5.9987251•01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

P PAL T 

x -3.3833849+04 y 
R 2.1298770+05 DE: 

GECGRAPH IC 
XG 1.88 25521+~; VG 
ALT 2.0954612+05 LAT 

FARTH-MCON PLANE 
XMP 5.5556097+01 Y~P 
RMP 9.9772211+02 CEMP 
XME -2.12:J8~37+05 YME 

PLANFTARY COORDINATES 
XM -3.2874942+04 YM 
R" 2, 1304002+05 DEM 

XS UN 5,8071221+07 YSUN 

-2.669 l 545+0l Zl 
3.9418923+00 RAL 

-0,725 1675+02 ZS 
8.5A56l94+0'l LONS 
4.40b'HOO+Ol LTE 

-3.5949819+1)1 LAP 
5.8740608+0 1 APA LT 

1. 8!>91797+05 
2.6891966+01 RA 

2.5358120+04 ZG 
2·6894469+01 LO~ 

-9,6758067+ 02 lMP 
I, 3739163+01 RAMP 

-9.6758148+02 lMt 

l.B7l d489+05 ZM 
2.6864026+1)1 RAM 

-4.9435486+07 LSUN 

SfLENGCENTR !C OSCULATING ELEMENTS 
SMAS 9,9723418+02 ECCS 7,6079555-04 !NCS 

VHS -2.2149383+03 RNMPS -1.3531331+01 APMPS 
TAS 1.3006!94+02 EAS 1 030026 18+02 MAS 

~fLENOCENTR!C UNIT VECTORS 
wx -1.< 333 682-01 ... 4. 73 80004-01 
OX -o,0863838-0 1 OY - 7,4473 239-0 1 

•••••• CSM I MOO~ PFF, /PHASE 24- 12 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

• L4 500 10~ooaoooo+003 HRS . FROM LAUNC~ 

RESTART COOPO!N•TES I ER AND FR/HR I 

6,8588145+01 DXL 
- 1, 6444524+02 VL 

1.4894711+02 
-8. 0 327391+01 
-4 .8033615+00 

3. 7980572+08 
6. 0257980+01 

9,6336391+04 
1.0025996+02 

9.6336391+04 
7. b 716093+00 

oxs 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

2·3696117+02 DXMP 
-8.67138 24+01 VMP 

2. 3696060+02 OXME 

q,62b7803+04 OXM 
~.9961164+01 LOH 

-2, 1436407+07 RAS 

1.4922099+ 02 RANS 
-5,63A5576+01 INMPS 

1,2999280+02 SLRS 

-8.5914749- 01 PX 
-2.73 73883-0 1 sxo 

-1.056 99 01+03 DYL 
5. 3428694+03 PTHL 

-5.2420893+03 DYS 
5, 3586427+03 PTR 
5.7045999+00 OSMP 
3.1126674+00 VT 

-4.3035342+03 DY 
6,4838459+03 PTH 

4.4819072+03 OZL 
3 .3379327- 0 2 AZL 

-7. 7455631+,02 DZS 
3.3281324-02 AZR 
5,6916988-01 RSHP 
5.3586417+03 SEASV 

4.2281019+03 
5.7504198+01 

DZ 
AZ 

2. 7095265+03 
-5.9449tH4+01. 

7 .9725443+02 
-8,135ll'iO+OI 

3.8592obl+Ol 
-3.398b607+01 

2.37550lb+03 
9,180b2b9•01 

1.5653634+04 DYG -7,9303426+04 OlG 2.3757198+03 
8.0868496+04 PTE 3.8775428+00 AZE - 9.0077883+01 

-5.3254274+03 OYMP 
5, 3428694+03 PTMP 

-5.4524714+03 OYME 

-3,2465441+03 DYM 
7.3728090+00 VM 

-4.0116981+01 LOS 

-1.5780180+02 APFS 
1·6567174+02 APOS 
9,9723355+02 PERS 

-2.1779416+02 OZHP 
3 .3379452-02 AZMP 

-3,4888640+03 DZME 

-2.5380537+02 OZM 
3,2735360+03 ARGM 
2.2729466+02 DES 

-1.22339 18+02 RPS 
9 ,9799286+02 TFPS 
1,9783971+00 MTAS 

7.6953243- 01 PY -4.6998634-01 PZ 
0,0000000 SYO 0.0000000 SlD 

3. 7234834+02 
-8.5 894057+01 

3. 723483"+02 

-3.34024S1+02 
1 . 04832:.5+02 

-1.5610664+01 

9.96475•9•J2 
1,440>562+02 
3.6000000+02 

-4.3235-107-01 
o. 0000000 

FEB. 1971, 21 HRS., 19 MINS .. 60.000 secs. G.H.T. USNM USFT I SEC 

b DAYS t HRS., 59 MINS .. 59,999 secs. G.E.T • RAGR .963486233H~94u5+002 

RXYZ 
ROXY l 

- • 23616 176908967 810+000 
• sons 569157 074006•000 

.1 1881975907204891+00 0 
• 716 29993943605979+000 

·11865768316465047+000 
.28192810251776556+000 

<;rt "'.NOCFNTR I C 

) 

) 

.. 



) 

XL 
RL 

-6.1332551+02 YL 
9 09796951+02 DECL 

SELENOGRAPHIC 
XS -5.6110174+02 

ALTS 5.9476010+01 
LTS -1.6733062-01 
LIN l.6762040+02 

TRALT 6.0234657+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x -3.4169067+04 y 
R 2.1373232+05 DEC 

GEOGRAPHIC 
XG l.9018415+05 VG 
ALT 2.1029074+05 LAT 

EARTH-MOON PLANE 
XMP -6. 7131576+02 YMP 
RMP 9.9796954+02 DEMP 
XME -2.1373104+05 VME 

PLANETARY COORDINATES 
XM -3.3355742+04 VM 
RM 2.1305972+05 DEM 

XSUN 5.8681245+07 YSUN 

4.0920735+02 Zl 
2 .4172211+01 RAL 

-7.8354105+02 
1. 21 79140+01 
4. 3943 223•01 

-3.6057847+01 
5.9171555+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

l.8755601+05 l 
2.6877999+01 RA 

1·3219998+04 ZG 
2.6880493+01 LON 

-7.0621199+02 ZMP 
1 .24 84597+01 RAMP 

-7.0621159+02 ZME 

108714680+05 ZM 
206846475+01 RAM 

-4. 942565 7+07 l SUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9743803+02 ECCS 5.3296784-04 INCS 

VHS -2.2147802+ 03 RNMPS -l.3635438+01 APMPS 
TAS -1.7885067+02 EAS -1.7885001+02 MAS 

6~5 

4.0864917+02 DXL 
1.5329172+02 Vl 

2.1054059+02 
-l.265619't+02 
-4. 7923316+00 
-3. 7980579+08 

6.0234734+01 

DXS 
VRS 
LNE 

DR 

2.9183016+03 DYL 
5.3420907+03 PTHL 

-4.3047161+03 DYS 
503578675+03 PTR 

-~:~~!~;~~:g~ o~~~ 

4.1636401+03 DZL 
-6.1302435-04 All 

1. 6387649+03 
-7.0351307+01 

3,1899952+03 DZS -9.7032478+ 00 
-6.1133883- 04 AZR -9.0105841+01 

5,6819034-01 RSMP 3.8473314+01 
5.3578675+03 SEASV -7.lt733949+01 

9066.26720+04 
l .0032495+02 

DX -3.2712835+02 DY 3.9031391t+03 DZ 1.3012915+03 
V 4,1273319+03 PTH 8.0087132+01 AZ -l.478~47l+Ol 

9,6626721+04 
3. 9 763233+00 

OXG 9.7728240+03 OYG -8,437 2763+04 DZG l.301357H+03 
VE 8.4946838+04 PTE 2. 7433130+00 AZE -9. 0406506+01 

2·1573820+02 DXMP 
-1.3354886+02 VHP 

2 .15 73768+02 OXHE 

9.6218071+04 DXM 
l.0010588+02 LOH 

-2. 1432144+07 RAS 

1.4922647+02 RANS 
209798763+02 INMPS 

-l,7884939+02 SLRS 

-3.9404378+03 DYMP 
5, 3420908+03 PTMP 

-4.0673074+03 DYME 

-3.2454299+03 DYM 
3. 7572587+00 VM 

- 4.0106544+01 LOS 

-1.5779470+02 APFS 
l.6567063+02 APOS 
9,971,3772+02 PERS 

3,5491483+03 OZMP 
-6.15 11566- 04 AZMP 

2.7829683+02 DZME 

-2.6050083+02 DZM 
3.2733109+03 ARGH 
2.2354483+02 DES 

-l .2798869+02 RPS 
9,9796961+02 TFPS 
1.9790038+00 MTAS 

- 6,4376299•02 
-9.7089743+0 1 
-6.4376299+02 

-3,3747342+02 
l. 049628 8+0 l 

-1.5607455+01 

9.9690643+02 
I 04598318+02 
3. 6000000+02 

S EL ENOC ENTR IC UN IT VECTORS 
WX -l.9336454- 01 WY 
QX -5·2981813-01 QY 

4. 7370011-01 
- 7.8747533-01 

WZ -8,5919635-01 PX 
QZ -3,1492117-01 SXO 

8.2577413-01 PY -3.943232 1-01 Pl 
0,0000000 SYD 0 .ooOOODD SZO 

-4.032447!-0l 
0.0000000 

••**** CSM I MOON REF. /PHASE 24- 13 
MEAN-OF-EPOCH 1971 FEB. 1971, 21 HRS., 34 MINS., 60.000 secs. G.M.T. USNH USFT I SEC 

.145250000000000+003 HRS. FROM LAUNCH 6 DAYS, HRS., 14 MINS., 59,999 secs. G.E.T. RA GR .100108890128022+003 

RESTART COORDINATES C ER AND ER/HR I 

RXYZ 
RDXYZ 

- • 5 2909 540468 758 72 5-001 
.88629331260314171+000 

.2442352 7503687842+000 

.23375364349034243+000 

SELENOCENTRIC 
XL -1,8221694+02 Yl 
RL 9,9769793+02 DECL 

SELENOGRAPHI C 
XS -9. 7907674+02 

AL TS 5.9204 393+ 01 
LTS -1.6701425-01 
LIN 106781697+02 

TRALT 5,9963074+01 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x -3.4018 593+04 y 
R 2.1407383+05 DEC 

GEOGRAPHIC 
XG 1.9100204+05 VG 
ALT 2.1063225+05 LAT 

EARTH-~OON PLANE 
XHP -9,9531921+02 YMP 
RMP 9.9769792+02 DEMP 
XME -2.1407382+05 YME 

PLANETARY COORDINATES 
XM -3.3836376+04 YM 
RM 2, 1307850+05 DEM 

XSUN 5.8691265+07 VSUN 

8,4113005+02 ZL 
3 . 0387195+01 RAL 

- 1 .2407390+02 
8.4344676+00 
4.3816750+01 

-3.6156271+01 
5,9131554+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l.8794885+05 z 
206845413+01 RA 

5, 0180278+02 ZG 
2,6847901+01 LON 

-2.0872484+01 ZMP 
3.7707917+00 RAMP 

-2. 0872612+01 ZME 

l.8710772+05 ZM 
2,6828777+01 RAM 

-4.9415825+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9752272+02 ECCS 6,5792281-04 INCS 

VHS -2.2141268+03 RNHPS -1,3743154+01 APMPS 
TAS - l.0552662+02 EAS -1,0548605+02 MAS 

5.0467654+02 DXL 
1.0222331+02 VL 

1.4634045+02 
-1. 7277767+02 
-4.7812793+00 

1.1407962+02 
6.0444115+01 

.9. 66 72505+04 
l.0025942+02 

906672504+04 
l .5 052779- 01 

DXS 
YRS 
LNE 

OR 

DX 
v 

OXG 
VE 

6,5613837+01 DXMP 
-l,7879865+02 VMP 

6.5613099+01 DXME 

9,6167829+04 DXH 
1 .0025053+02 LOM 

-2. 1427882+07 RAS 

l,4922073+02 RANS 
2·7012424+02 INHPS 

-l .0544972+02 SLRS 

SELENOCENTRIC UNIT VECTORS 
WX - l,9349117-01 WY 
QX -8.1991981-02 QY 

4, 7361175-0l 
-8. eo50909-0l 

W2 -8.5921655-01 PX 
Ql -4,6688431 -01 sxo 

•••••• CSM 

.14654073260662649+000 
-.70740565502122590-001 

5.1517615+03 DYL 
5,3437723+03 PTHL 

-7. 8182310+02 DYS 
5,3595452+03 PTR 
5.6906224+00 DSMP 

-3.3881603+00 VT 

1 .35874 10+03 Dll 
-3.632 7562- 0 2 AIL 

5,2397783+03 DZS 
-3.6220853-02 AZR 

5.6721113-01 RSMP 
5.3595441+03 SEASV 

1·9074626+03 DY 1,0915479+03 DZ 
2.3228354+03 PTH 7 .8083 29 7+00 AZ 

9.6218219+02 DYG -8.6698111+04 OZG 
8.6706715+04 PTE 2.0850661-01 AZE 

-1.8946229+ 02 OYMP 
5.3437725+03 PTMP 

-3.1615733+02 CYME 

-3.2442989+ 03 DYM 
1.4164172-01 VM 

-4.00961 08+01 LOS 

-1,5777783+02 APFS 
l.6566365+02 APOS 
9,9752223+02 PERS 

9. 7766988-01 PY 
0.0000000 svo 

5. 1857604+0 3 DZMP 
-3,6327424-02 AZMp 
l, 9151272+03 DZME 

-2,6 719300+02 OZM 
3,2730861+03 ARGM 
2.i979500+02 DES 

-1.5586364+02 RPS 
9.9817899+02 TFPS 
l.9792558+00 MTAS 

l, 9889127-02 PZ 
0.0000000 szo 

-4.1119403+02 
- 9.5096337+Jl 

- 8.1129617+02 
-9.8797078+01' 

3. 8353787+01 
-5.261~008+01 

-7.52 11318+J 2 
-l .l 58>011•02 

-7.52 19000+02 
-9.0662649+01 

-1. 2756907+0> 
-1. 0384159+02 
-1.2756,07+03 

-3.4091916+02 
1.0509319+0< 

-l.560't4:.44+01 

9.968bb43+Jl 
l,458l975+J< 
3. 6000000+ 02 

-2.0920311-Jl 
o. 0000000 

I MOON REF. /PHASE 24- 14 
MEAN-OF-EPOCH 1971 FEB, 1971, 21 HRS ,, 49 MINS,, 60.000 SECS. G.M,T. USNM USFT I StL 

, 145500000000000+003 HRS, FROM LAUNCH DAYS, HRS., 29 MINS., 59.999 SECS. G.E.T. RAGR ,103869156871103+003 

RESTART COORDINATES C ER AND ER/HR I 

RXYZ 
RDXVZ 

SELENOCENTR IC 

. 16192039006601320+000 

.74104683337586298+000 
.22373454395408468+000 

-.38926674252751036+00 0 

XL 5, 5764306+02 YL 
RL 9,9706573+02 DECL 

7,7052689+02 Zl 
107456597+01 RAL 

2.9910302+02 DXL 
5.4106118+01 VL 

SELENOGRAPHIC 
xs -7.8875)97+02 

ALTS 5,8572212+01 
LTS -l.6669774- 01 
LIN 106781293+02 

TR ALT 5.9330872+01 

GEOCENTRIC 
x -3.3759195+04 

vs 
LATS 

LNS 
LAN 

RPAL T 

6.0990420+02 
-3.0859978-01 

4,3690275+01 
-3.6284048+01 

5 ,8794067•01 

l. 87 83817+05 

ZS 
LONS 

L TE 
LAP 

APAL T 

- 5.3102510+00 
l .4228690+02 

-4. 7702035+00 
1.6996796+02 
600797379+01 

9,6416180•04 

DXS 
VRS 
LNE 

OR 

DX 

.86849243430068187-001 
-.38152387338657247+ 000 

4, 30 74866+03 DYL 
5.3471813+03 PTHL 

3.2156781+03 DYS 
5, 36 29444+03 PTR 
5.6835970+00 DSMP 

-4. 7560184+00 VT 

-2 .2626927+03 DZL 
-5,09615 14-02 All 

4.1409246+03 ozs 
-5·08ll608-D2 AZR 

5.6623131-01 RSHP 
5.3629423+03 SEASV 

1. 06 4 33 56+0 3 DY -2 ,5365745+03 DZ 

-2.2170857+03 
- l .1575239+02 

-1.1284<00+03 
-1.0214667+02 

3. 823428>+01 
-8. 595549tHOO 



Hb 

2.1381988+05 DEC 2.68028Rl•Ol RA 1.0018870+02 v 3.7591367+03 PTH -7. 0876086+01 AZ -1.5090458+02 

GEOGRAPHIC 
XG 1.9045413•05 YG -1. 2250867+04 ZG 9.64 16178+04 DXG -8.145 7997+03 OYG -8 .4611184+04 OZG -2.5621090+03 
ALT 2.1037829•05 LAT 2.6805369+01 LON 3.5631955+02 VE 8.5239988+04 PTE -2.3880553+00 AZE -9.0723935•01 

EAR TH-MCON PL AN E 
XMP -7.2151569+0 2 YMP 6. 7692935+02 ZMP -1.2378151+02 OXMP 3.6802603•03 OYMP 3.7061969•03 OZMP -1.1454858+03 
RMP 9. 9706 573+02 DEMP -7.1314289+00 RAMP 1,3682613+02 VHP 5.3471813+03 PTHP -5.0961l37-02 AZMP -1. 024 7443+"2 
XME -2.138 1877+05 YME 6. 76n8 58+02 Z ME - 1.2378213+02 DXME 3.5537397+03 DYME 4.3578144+02 OZME - 1 .1454858+03 

PLANETARY COORDINATES 
XM -3.43 16 837+04 YM 1.8706765+05 ZM 9. 61 17077+04 OXM -3.2431509+03 OYH -2.7388182+0·2 OZH -3.4436209+02 
RM 2.1309 726+05 DEM 2.6810938+01 RAM 1. 0039511+02 lOM 3.56 52596+02 VM 3 .27286!'8+ 0 3 ARGM 1 . 052231>8+02 

XSUN 5.8701283+07 Y SUN -4.9405992+07 ZSUN -2.142361 8+07 RAS -4.008 5672+01 LOS 2 .1604517+02 DES -1.5601032+01 

SELENOCEN TRIC OSCULATING ELEMENTS 
SMAS 9,9753061+02 ECCS 1.00413 31-03 INC S 1 . 4922614•02 RANS -1.5776984+02 APFS - 1. 5349632+02 RPS 9.9652895+02 

VHS -2.2131138+03 RNHPS -l.3874011+01 APMP S -8.75 17738+01 I NHPS 1.6565909+02 APOS 9.9853226+02 TFPS 1.458425l+J2 
TAS -6.2401998+01 EA S -6.2348638+0 1 MAS -6.2297676+01 SLRS 9.9752954+02 PERS I • 9792793+00 HTAS 3.6000000+02 

SELENOCENTR IC UNIT VECTORS 
wx -1.935684 7-01 WY 4. 7361238-01 wz -8.5919880-01 PX 9. 7344805-01 PY -1.6354918-02 PZ -2. 2832289-01 
QX -1.2218867-0l QY -8.8056151-01 QZ -4.5787125-01 sxo 0.0000000 SYD 0 .0000000 szo 0.0000000 

•••••• CSM I MOON REF. /PHASE 2 4- 1 5 
HFAN-OF-EPOCH 1n1 FEB. 1971, 22 HRS ., 4 MINS ., 60.000 secs. G.H.T. USNM USFT I SEC 

.145751000000000+003 HR S. FROM LAUNCH 6 DAYS t HRS ., 44 HINS., 59.999 SECS. G.E.T. RAGR .107629423614184+003 

"ES TAR T COORDINATES { ER ANO ER /HR I ' 
kXYZ • 27079 50 5260 036 36 8+000 .69353802885589007-001 -.24804996244391382-0 01 

ROXYZ .15163410857557562+000 -.780 17489190184121+000 -.4642020371231 0574+ 0 00 

SELENOCENTRIC 
XL 9.6359556+ 02 YL 2.3884989+02 ZL -8.5426758+01 DXl 8.8140433+02 DYL -4.5349264+03 OZl -2.6982b95+Q3 
RL 9 .9642 52 9+02 DECL -4.918 1896+00 RAL 1.3921518+01 VL 5.3500550+03 PTHL -3. 5950750-02 All -1.2041 517+02 

SELENOGRAPHIC 
XS - 1.23835 58+02 YS c;.76b5684+02 ZS -1.5384913+02 oxs 5.2822744+03 DY S 5 .4510664+02 DlS - 7.69627"3 +02 

AL TS 5.7931781+01 LATS -8.88206 18+00 LONS 9.7226280+01 VRS 5. 36 58074+03 PTR -3 . 5844823-02 AZR -9. 8352937+01 
LTS -1.6638123-01 LN S 4. 3563802+01 LTE -4.7591045+00 LNE 5.6765475+00 OSMP 5.6525166-01 RSMP 3.811479••01 
LIN 1.6781 342+02 LAN -3.6410456+01 LAP 5. 6804920+00 DR -3.3569034+00 VT 5 .3658063+03 SEASV 3.5865263+01 

TRAL T 5. 869044 5+1) l R PAL T 5.8493530+01 APAL T 6.0679207+01 

GEOCENTRIC 
-3.3833537+04 y 1. 8726543+05 9.5980388+04 ox -2.3605818+03 DY -4.8 154937+0 3 oz -3.0460717•03 

2.1313208+05 DEC 2.6765044+01 RA 1.0024124+02 ~ 6.1676477+03 PTH -5.795829 0+01 Al 1. 0369499+ 02 

GEOGRAPH IC 
XG 1.8871136+05 YG -2.4470531+04 ZG 9.5980387+04 OXG - 1.4716700+04 OYG -7.9908253+04 OZG -3. 0461686+03 
ALT 2.0969049+05 LAT 2.6767538+01 LON 3.5261182+02 VE 0.1309222+04 PTE -3.6866138+0C AZE -9.054b9~a .. 01 

EARTH-~CON PLANE 
XMP -1. 3768675+01 YHP 9.6722124+02 ZMP -2.3907519+02 OXHP 5.3399728+03 OYMP -8 .5622567+00 OZHP -3.281&547+02 
RMP 9 .9642 532+02 OEHP -1. 38 82 577+ 01 RAMP 9.0815567+01 VHP 5.3500550+03 PTMP -3.5950774-02 AZMP -9. 3631742+0 l 
XME -2.13 12975+05 YME 9.6722060+02 l ME -2.3907492+02 OXME 5.2136268+03 OYHE -3.2787603+03 OZHE -3.28 18547+02 

PLANETARY COORDINATES 
XM -3.4797132+04 YM 1 .8702658+05 lM 9.6 065814+04 OXM -3.2419861+03 OYM -2.8056735+02 OZH -3.47802 25+02 
RM 2 .1311598+05 OEM 2 o6 7~2952+0I RAM 1 .0053962+02 LOM 3. 5 291020+02 VH 3.2726378•03 ARGM 1.0535375+02 

XS UN 5.8711299+07 YSUN -4. 9396157+07 l SUN -2.14 19354+07 RAS -4. 0075238+01 LOS 2 .1229534+02 oes -1.5597822+01 

SELE~OCENTK IC OSCULATING ELEMENTS 
SMAS 9,9732 125+02 ECCS 1.09 57765-03 I NC S 1.4922738+02 RANS -1.5776974+02 APFS -1.3538461+02 RPS 9.9622841+02 

VHS -2.2126692+03 RNHPS - !.4001789+01 APMPS -6.9't0463 7+01 INMPS 1.6565928+02 APOS 9.9841409+02 TFPS j .4594180+02 
TAS -3.49 7Q43Q+Ol EAS -3.4932(H2+01 HAS -3.49q o21+01 SLRS 9.9732001+02 PERS 1.9786562+00 HTAS 3.6000000+02 

" SELFNOCENTR IC UNIT VECTORS 
wx - L.9356577-0 1 WY 4.7360317-01 wz -8.5920449-0 1 PX 8.8723306-01 PY -2.8929355-01 Pl -3.5934203-0l 
QX -4. 1874 7 84-01 QY -8.3187093-0 1 Ql -3.6419906-0l sxo 0.0000000 SYO 0.0000000 szo o. 00000.)0 



) 
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•••••• CSH I MOON REF. /PHASE 24-
MEAN-OF-EPOCH 1971 FEB, 1971, 22 HRS., 7 MINS., 21.699 SECS. G.H.T. USNM USFT I Ste 

.145789360923071+003 HRS, FROM LAUNCH 6 DAYS, HRS., 47 MINS., 21.699 SECS. G,E,T. RAGR ,108221453894189+003 

RESTART COORDINATES C ER ANO ER/HR I 

RXYZ 
ROXYZ 

.28355879965830282+000 

.39356634562947021-00 1 
,38183165234548327-001 

- • 801594182 55 725419+000 
-.42834421781045258-001 
-.45070934533120662+000 

SELENOCENTRIC 
XL 9.7655766+02 Yl 
Rl 909635284+02 OECL 

SELENOGRAPHIC 
XS 2.0046332-05 

ALTS 5.7859320+01 
LTS -l.6633160-01 
LIN 1.67 81358+02 

TRALT 5.8617981+01 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

RPAL T 

x -3, 3896190+04 y 
2.1301034+05 DEC 

GEOGRAPHIC 
XG 1.8836583+05 VG 
ALT 2.0956875+05 LAT 

EARTH-HOON PLANe 
XMP 1.1088826+02 YMP 
RMP 9.9635284+02 DEMP 
XME -2,1300804+05 YME 

PLANETARY COORDINATES 
XM -3,4872748+04 YM 
RM 2,1311893+05 DEM 

XSUN 5.8712876+07 VSUN 

1.3150028+02 ZL 
-8,5144533+00 RAL 

9.8164808+02 
-9.8558846+00 
4, 3543 886+01 

-3.6440154+01 
5.8477570+01 

ZS 
LON S 

LTE 
LAP 

APAL T 

1. 8715152+05 l 
2·6760408+01 RA 

-2, 6324055+04 ZG 
2.6762903+01 LON 

9.5941502+02 ZMP 
-1,4225223+01 RAMP 

9,5941454+02 ZME 

1,87 02003+05 ZH 
2,6790107+01 RAM 

-4,9394608+0 7 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9728432+02 ECCS 1 ,0747784- 0 3 INCS 

VH S -2,2126544+03 RNMPS - 1,402 1267+01 APMPS 
TAS -2.9687534+01 EAS -2,965504 1+01 MAS 

SE LENOCENTRIC UNIT VECTORS 
WX - 1,9356 530-01 WY 
OX -4,4780106-01 OY 

4. 7359928-01 
-e. 2187174-0l 

•••••• CSM I MOON REF. /PHA SE 24-
MEAN-OF-EPDCH 1971 

wz 
Ql 

0146000000000000+003 HR S, FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I· 

-1.4751890+02 OXL 
7,6691438+00 VL 

-1. 7054626+02 
8,9999997+01 

-4, 7573553+00 
1.8504252+01 
600621292+01 

oxs 
VRS 
LNE 

OR 

2.2876850+02 DYL 
5,3503448+03 PTHL 

5.3239955+03 DYS 
5, 3660960+03 PTR 
5.6754349+00 OSMP 

-2,8451956+0 0 VT 

-4.6594304 +03 OZL 
-3,0468435-02 AZL 

-1.1763449+02 ozs 
-3.0379202-02 AZR 

5.6509774-01 RSHP 
5,3660952+0 3 SEASV 

-2.6198404+03 
-l,19682bO+J2 

-6,6047029+02 
-9. 7181791+01 

3,80959&4+01 
4.2784024+01 

9. 5910178+04 
1.0026591+02 

OX -3,0130327+0 3 DY -4,9410502+03 DZ -2. 9681841+03 
Al l.0035~03+02 V 605040341+03 PTH -5.305659!+0! 

9.5910176•04 
3.5204446+02 

OXG -1.5414687+04 OYG -7.9053669+04 OZG 
VE 8.0597184+04 PTE -3 06979515+00 AZE 

-2.4483793+02 OXHP 
8,3407061+01 VMP 

-2·4483821+02 DXHE 

9,6057696+04 DXM 
1,0056238+02 LOH 

-2.1418682+07 RAS 

1,4922763+02 RANS 
-6. 75117 96+01 INHPS 
-2,962457 2+01 SLRS 

5,3070855+03 OYHP 
5.3503448+03 PTHP 
5.18 07670 +03 OYME 

-3.2418011+03 OYH 
3.5234092+02 VM 

-4,0073595+01 LOS 

-1,5776962+02 APFS 
1.6565932+02 APOS 
9,9728310+02 PERS 

-6.5854628+02 DZHP 
-3,0468442-02 AlHP 
-3,9287101+03 OZME 

-2.816 1982+0 2 DZM 
3,2726026+03 ARGM 
2.1170495+02 DES 

-1.3349319+02 RPS 
9,9835617+02 TFPS 
1,9785463+00 MTAS 

-2.9682615+03 
-9.0500011•01 

-1. 6537832+02 
-9.1835007+01 
-1.6537830+02 

-3.4834372+02 
1.0537427+02 

-1.5597310+01 

9. 96212'5+02 
1.4595216+02 
3.6000000+02 

-8,5920674-01 PX 8,7292991-01 PY -3,1659204- 01 Pl -3.7116411-01 
-3.5213774-01 sxo 0.0000000 SYD 0 ,0000000 SZO O, 0000000 

FEB. 1971, 22 HRS,, 19 MINS., 60.000 SECS, G,M,T, USNM USFT I SEC 

6 DAYS, HRS., 59 MINS,, 59.999 SECS. G.E.T, RAGR .111389690357205+003 

RXYZ 
RDXYZ 

.22995 177861500687+000 
-.52920934081378626+000 

-.1265641 1368302744+000 -.12156508363935464+000 
-.70373215757590506+000 -.26866220428087985+000 

SELENOCENTRIC 
XL 7.9193864+02 YL -4.358 7840+0 2 Zl ~4.18662 07+02 DXL -3.0761377+03 DYL 

5.3511019+03 PTHL 
-4. 0905874+03 DZL 

7.4339214-03 All 
- l.56lb54l+O l 

Rl 9.9621017+02 OECL -2.4850672+0 1 RAL -2.8828129+01 Vl -1. 0875715+02 

SELENOGRAPHIC 
xs 6.1551051+02 

ALTS 5. 7716641+01 
LTS -1.6606458-01 
LIN 106781392+02 

TR ALT 5,8475304+01 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

RPAL T 

x -3.4485312+04 y 
R 2.1243378~05 DEC 

GEOGRAPHIC 
XG l.8627656+05 VG 
AL T 2,0899218+05 LAT 

EARTH-~. OON PLANE 
XMP 7 . 0207892+02 YMP 
RMP 9.9621017+02 OEHP 
XME -2,1243261+05 YME 

PLANETARY COORDINAT ES 
XM -3,527725 1+04 VH 
RM 2,1313469+05 OEM 

XSUN 5.8721313+07 VSUN 

7. 5461981+02 
- 1.2173433+01 
4, 3437328•01 

-3.6551726+0 1 
5. 8467499+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1.8654865+05 z 
2,6743737+01 RA 

-3.5925999+04 lG 
2,6746238+01 LON 

6,7452362+02 ZMP 
-1,2230358+01 RAMP 
6. 7452358+02 ZME 

1.8698453+05 ZM 
2.6774823+0 1 RAM 

-4,9386320+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9728114+02 ECCS 1 ,08 16958-03 INCS 

VHS -2,2124389+03 RNMPS - 1,4127176+01 APMPS 
TAS 6.8968M6+00 EAS 6,8891081 +00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 1 ,93569 11-01 WY 
OX -4.7534829-0 1 QY 

4, 7358482-01 
-e.1138900-01 

•••••• CSM I MOON REF. /PHASE 24-
MEAN-OF-E POCH 1971 

Ml 
oz 

,146250000000000+0 03 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

-2.1007242+02 
5,0797373+01 

-4.7479831+00 
-3. 0 521864+01 

6,0625000+01 

oxs 
VRS 
LNE 

DR 

4.1660505+03 DYS 
5. 3668505+03 PTR 
506694733+00 OSMP 
609426627-01 VT 

-3.3829743+03 ozs 
7 • . 4118966-03 AlR 
5.6427232-01 RSMP 
5.3668503+03 SEASV 

5,091968 8+01 
-8,944UOO+Jl 
3. 7995333+01 
7.5945901+01 

9. 5595382+04 
t .0 047344+02 

OX -6.3169421+03 DY -4.3778368+03 DZ - 1 . 9128937 +03 
V 7.9201246+03 PTH -2, 7684767+01 AZ 9.2351766+01 

9, 5595379+04 
3. 4908375+02 

OXG -1.7690396+04 OYG -7 •. 5056449+04 DZG - 1,9129944+03 
VE 7,7136766+04 PTE -2.7342926+00 AZE -9. 0213636+01 

-2, 1103983+02 OXHP 
4,3853268+01 VHP 

-2. 1103936+02 OXME 

9.6014043+04 OXH 
1,0068407+02 LOM 

-2,1415088+07 RAS 

1.4922843+02 RANS 
-6,5686959+01 INMPS 

6.8816741+00 SLRS 

-8.5921385-01 PX 
-3,4013508- 01 sxo 

3. 7830520 +03 DVHP 
5.3511019+03 PTMP 
3.6568804+03 OYME 

-3·2408044+03 OYM 
3.4929438+02 VM 

-4,0064803 +01 LOS 

-1.5 776861+02 APFS 
1.6565916+02 APOS 
9,9727993+02 PERS 

-3,7217367+03 OZMP 
7 ,4328567-03 AZMP 

-6.9917177+03 OZME 

-2.8724948+02 OZM 
3.2724142+03 ARGM 
2.0854551+02 DES 

-1.3166883+02 RPS 
9,9835988+02 TFPS 
l ,97A5369+00 MTAS 

b. 8664846+02 
-8.H53704+0l 

b. 8664644+02 

-3,5123959+J 2 
1 .0548401+02 

- 1, 5 5946v8• 0 I 

q.q62023ts+02 
1.4590218+02 
3.6000000+J2 

805823946-01 PY -3,4258618-01 PZ -3,8217757-01 
0.0000000 SYO 0 .0000000 SZO 0,0000000 

FEB. 1971, 22 HRS., 34 MINS., 60,000 secs. G.M.T, USNH USFT I SEC 

6 DAYS, HRS •. , 14 MINS., 59.999 SECS. G.E.T, RAGR ,115149957100347+003 

RXYZ 
RDXYZ 

.42198621887314465-001 
-.89279023262687322+000 

-.24659746935870211•000 -.14542642353263577•000 
• 87895125343468130-001 -.2054581267322 1212+000 

SELENOCENTRIC 



6~6 

XL 1.4532925+02 YL -8. 4926530+02 Zl -5 .0083894+02 OXL -5.1895261+03 DYL -1.1942675+03 OZL 5.1090843+02 ) Rl 9. 9660 00 8+0 2 DE:L -3.0168687+01 RAL -8.0289400+01 Vl 5. 3496246+03 PTHL 4. 4890769-02 All -8.3631Hl+Ol 

SELENOGRAPHIC 
xs 9.8363679+02 vs 7 . 73 56352+ 01 ZS -1. 4030820+02 DXS 5.3876050+02 DYS - 5 .2716284+03 ozs 8. 4081 754+02 

Al TS 5.8106573•01 LATS -8. 0933812+00 LONS 4.4966688+0 0 VRS 5.3653799•03 PTR 4.4 758699-02 AZR - 8.0885995+01 

LTS - 1 .6 5 74807- 0 l LN S 4.3310854+01 l TE -4. 7 368389+00 LNE 5.6623749+00 OSHP 5 . 6329271-01 RSHP 3. 7875890•0 l 

LIN 1 .6781375+02 LAN - 3.6687466+01 LAP 3. 79 80583+08 OR 4.1913627+00 VT 5. 3653783+03 SEASV 5.0518157>01 
TRAL T 5.8865234+01 RPAL T 5. 85758 2 1+01 APAL T 6 .0975777+01 

GEDCENTR IC 
x -3.5611863+04 y 1 .86 0 9222+05 9. 5460925+04 ox -8.429132 1+03 DY -1.4881956+03 oz 1. 5623434+02 

2. 1 215869+05 DEC 2. 6740514+01 RA 1.0083353+0 2 v 8.5609229+03 PTH 1.2035516+00 AZ 0. 9435369+01 

GEOGRAPHIC 
XG 1.83 58506 +05 VG -4.6851305+ 04 ZG 9.546092 5+04 OXG - 1 . 8523577+04 OYG - 7.3079869+04 OZG 1.5623609+02 
ALT 2.08 71709+05 LAT 2.6743017+01 LON 3.4568357+02 VE 7.5391080+04 PTE 1.3666045- 01 AZE - 8. 9935896+0 l 

EAR TH -MOON PLANE 
XMP 9.9468694+02 YMP -2.50 096 58+ 01 ZH P -5.6428249+01 DX HP - 5 .3 165561 +01 DYMP -5 .1915497+03 OZMP 1. 2897556+ 03 
RMP 9.9660007+02 DEMP -3. 2458662+ 00 RAMP -1.4402984+00 VHP 5.3496247+03 PTHP 4·4890839-02 AZMP -7.6023450+01 

XME -2.1215868+05 YME -2.50098 16+0 1 ZME -5 .6427479+01 OXME -1 . 7916259+02 OYME - 8 .4613 141+0 3 OZHE 1. 2897556+03 

PLANETARY COORDINATES 
XM -3 .5757191+04 YM 1 . 8694149+05 ZH 9.5961763+04 DXH -3·2396060+03 DYH -2 .93928 18+0 2 OZH -3.546740 9+02 
RM 2.13 15336+05 OEM 2.675655 2+01 RAM 1 .0082845+02 LOM 3.4567849+02 VH 3.2721910+03 ARGH 1.0561424+02 

XS UN 5.8731325+07 YSUN - 4.9376482+07 Z SUN -2. 1410823+0 7 RAS -4. 0054368 +01 LOS 2 .0479567+02 DES - 1.5591395+01 

SELF.NOCENTRIC OSC ULATIN G ELEMENTS / 
SHA S 9.975 1068+02 ECCS 1. 2029 7 59-03 INCS 1 . 4922851+02 RANS - 1 .5776784+ 02 APFS - 1 . 1988069+0 2 RPS 9.9631070+02 

VHS -2.2 124363+03 RNHPS - 1 .42564 09+01 APHPS -5. 3898963+0 I INMP S 1.65 65882+02 APOS 9.9871066+02 TFPS 1 .4602682+02 
TA S 4.0684877+0 I EAS 4.0639227+0 1 MA S 4.0594336+ 01 SLRS 9 .9 750921+02 PERS 1.9792200+00 HTAS 3. 6000000+02 

SELENOCENTRIC UNIT VECTOR S 
wx -1.9357499-0 1 WY 4.73 581 11 -0 1 wz -8.592 1456-0 1 PX 7.4303533 - 01 PY -5.0 111 302-01 Pl -4.4360364-0 1 
ox -6.4064590- 01 QY -1. 2420734-01 Ql -2.5488455- 01 sxo 0. 0000000 SYD 0 .0000000 szo 0 . 0000000 ...... CSM I HOON REF • /P HASE 24-

MEAN-DF - E POCH 1971 FEB. 19 71, 22 HR S., 48 MINS., 30. 5 75 SECS. G.M.T. USNM USFT I StC 

• I 404 7 5159803027+003 Hf<S • FROM LAUNCH 6 DAYS t HRS . t 28 MI NS., 30.515 SECS • G.E. T. RAGR .118536600777148+003 

•ES TART COORDINATES ( ER AND ER/HR I 

RXYZ -.15245030860 810087+000 - .22850862455091193+000 -.9 1601791964115858- 001 
ROXY l -,7f l 8 1 452562254349+000 .35900399110968294+00 0 • ·36951900 291559644+00 0 

SE LENOCEN TRIC 
XL -5 .2502 873 +02 YL - 7 .8696851+02 ZL -3.1547048+02 OXL - 4 .4282030+03 OYL 2.0867843+03 OZL 2. 1479049+03 
RL 9.9724432+02 DEC L - 1 . 8441 86 l +O I RA L. - 1 .2370937+02 Vl 5.3457596+03 PTHL 5·4809544- 0 2 All -6.492 1067+J l 

SE LENOGRAPHIC 
XS 0.06 7 8378+02 YS -5. 8616 283+02 ZS -3 . o 449384+00 DXS -3.0739165+03 DYS -4.2454440+0 3 ozs 1 .1283616+03 ) AL TS 5. 8 7 50 78 8+0 I LA TS - 1 . 749 4448- 01 LONS -3. 60 00003+01 VR S 5.3615255+03 PTR 5. 4648466-02 AZR - 7. 78507l7+Jt 

LT S - I . •546305-01 LNS 4 .3 l 9694Q+Ol L TE -4. 72678 2 1+00 LNE 5 .6 559612+00 OSMP 5 .62410 27- 01 RSHP 3. 776H33l+Ol 
LlN 1. 678 1 3 12+02 LAN -3.6~10080+01 LAP 3. 7980576+08 OR 5.1137987+0 0 VT 5.3615230+03 SEASV 1. 080 3461+0 1 

TRAL T 5.9509445+01 R PALT 5.866 1560+0 1 APA LT 6 .o 583023+01 

GEOCENTRIC 
x -3.6714323+04 y 1. 861149 1+05 9.5598772+04 ox -7.6667151+ 0 3 DY l. 78684 39+03 oz 1. 7901400+03 

2 .1 242 R4 0+05 DEC 2 ·674 5493+0 1 RA 1 .0 115928+02 v 8 . 07 31613+03 PTH 2.7247455+01 AZ 8. 8860770+01 

GEOGRAP HIC 
xG 1.8104337+05 YG -5.665 b 845+04 ZG 9.5598770+04 OXG -1.9870951+04 OYG - 7 .4334552+04 OZG 1. 78992 2 6+ 03 
ALT 2.0898680+05 LAT 2.6747994+01 LO~ 3.42 6 2268+02 VE 7 .6965476+04 PTE 2.7526219+,00 AZE -8.9894390+01 

EAR TH- ~OON PLANE 
XMP 7 .42 80 370+0 2 YMP -6. 553444 1+02 lMP 1.1 5 16343+02 OX~P -3.5478329+03 DYMP -3.8231256+03 DZMP 1.172066 5+J3 
RMP 9.9724432+02 DEMP 6.tJ314070+00 RAMP -4.142 0601 +01 VHP 5.3457597+03 PTMP 5.4810783- 02 AZMP -7.72 5470 9+0 1 
X ·~E -2. 1 242736+05 YME -6.51)34438+02 Z ME 1 . 1 516471+02 DXHE - 3.6736727+03 OYME -7. 092695 3+ 0 3 DZME 1.1720665+03 

PLANETARY COORDINATES 
XM -3 .61892Q4+04 YM 1.86 9 01~ 8+05 ZM 9. 59 14242+04 DXM -3.2385122+03 OYM - 2.9994035+02 DZM -3. 5776490+02 
RM 2.1317116+05 DEM 2 .073997 2+01 PAM 1. 00 9 5842+02 LOH 3.4242181+02 VH 3.2719904+03 ARGH 1.0573151+02 

XSUN 5.874034 1+07 YSUN -4.936762 0+ 07 Z SUN -2.1406980+07 RAS -4. 0044971+01 LOS 2 . 0141843+ 02 OES -1.5588502+01 

SELENOCEN TRI C OSCULATING ELEMEN TS 
SMAS 9.9735718+ 0 2 EC CS 9 . 632 7626-04 1 NC S 1.49228 15+02 RANS -1.57766 70 +02 APFS - 1.2150193+02 RPS 9.9639644+02 

VHS -2 .2138585+03 RNHPS - 1. 4373998+0 1 APHPS -5 .5522508+01 INMPS 1.6565812+02 APOS 9 .9831790+0 2 TFPS 1. 4601785+02 
TAS 0.3310551+ 01 EA S 8 .32 54 010+01 MAS 8.3199201+0 1 SLRS 9.9735622+02 PERS 1.9787631+00 HTAS 3. 6000000+02 

SE LENOCENTRIC UNIT VECTORS 
wx - 1 .935865 1-01 WY 4 . 73 58223-0 1 wz -8.592 11 36-0 1 PX 7.6087169-01 PY -4.8040275-01 Pl -4. 3621944-0 l 
ox -6.1935326-0 1 QY -7.381957'1-0 l Ql -2 .6 733582-01 sxo 0 .0000000 SYD 0 . 0000000 szo o. 0000000 

L CNG TERM I NAT ION 
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CSM SEPARATION AFTER 
LM JETTISON 
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TABLE XXVIJJ.- CSM SEPARATION AFTER LM JETTISON 

•••••• CSM I MOON REF, /PHASE 24-
MEAN-OF-EPOCH 1971 

.146475159803027+003 HRS, FROM LAUNCH 

FEB. 1971, 22 HRS., 48 MINS., 30.575 SECS. G.M,T. USNM USFT I SEC 

DAYS, HRS., 28 MINS,, 30,575 SECS. G.E.T. RAGR .118536600777148+003 

BURN ELAPSED TIME • 00000000 SECS • 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYl 

-.15245030860 810087+000 
-.76 181452562254349+000 

- • 228 50862455091193+000 
.35900399110968294+000 

-,91601791S64115858-001 
.36951900291559644+000 

GD4 THRUST •••••••••• 
••••••••••••••••••••• * ENGINE IGNITION 
••••••••••••••••••••• 

THETA 
BARC 
VRX 
TGO 

1.5017024-01 BETA 
0·0000000 DELV 

-4,4273766+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL -5.2502873+02 YL 
RL 9,9724432+02 DECL 

SELENOGRAPHIC 
XS 8.0678378+02 

AL TS 5,8750788+01 
LTS -1.6546305-01 
LIN 1.6781312+02 

TRALT 5,9509445+01 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPA LT 

x -3.6714323+04 y 
2.1242B40+05 DEC 

GEOGRAPHIC 
XG 1.8104337+05 YG 
ALT 2.0898680+05 LAT 

EARTH-~CON PLANE 
XMP 7.4280370+02 YMP 
RMP 9,9724432+02 OEMP 
XME -2.1242736+05 YME 

PLANETA RY COORDINATES 
XM -3,6189294+04 YM 
RM 2,1317016+05 DEM 

XSUN 5.8740341+07 YSUN 

-1.0000000•02 PROP 
Q,0000000 MASS 
2,0863911+03 VRl 
0,0000000 GMLP 

-7.8696851•02 ZL 
-1,8441861+01 RAL 

-5. 8616283+02 
- 1. 7494448-01 
4. 3196949+01 

-3.6810080•01 
5 .8661560+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1,8611491+05 
2.6745493+01 RA 

-5,6656845+04 ZG 
2,6747994+01 LON 

-6,5534441+02 ZMP 
6, 6314070+00 RAMP 

-6.5534438+02 ZME 

1,8690188+05 ZM 
2,6739972+01 RAM 

-4,9367620+0 7 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9735718+02 ECCS 9.6327620-04 INCS 

VHS -2.2138585+03 RNMPS -1.4373998+01 APMPS 
TAS 8.3310557+01 EAS 8,3254010+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.9358651-01 WY 
QX -6, 1935326-01 QY 

BODY ATTITUDE AND FORCES 
RRAT 0,0000000 PRAT 
XIX -5.2864749-01 en 
XIV -7.8811534-01 ETY 
Xll - 3,1528726-01 ETl 
ALS 7.9344101+01 BTS 
ALE! 2.5484756+01 BTEI 

4, 7358223-01 
-7. 3819579-01 

0.0000000 
-1.9358813-0l 

4. 73 58299-01 
-0. 5921 056 -01 
-1.6795525+02 

8,3038557+00 

****** CSM I MOON REF, /PHA SE 24-
MEAN-OF-EPOCH 1971 

wz 
Ql 

YRAT 
l TX 
Z TY 
ZTZ 
ALE 

.146475715358545+003 HR S, FROM LAUNCH 

0·0000000 TM 
3,4574819+04 MSFL 
2.1475020+03 VDX 

-8.9999997+01 GMLY 

1.8187000+02 VELG 
6.8999924-0l SP I 
8.2644707-01 VDY 
0.0000000 PLC~G 

-3, 1547048+02 DXL -4.4282030+03 DYL 
-l ·2370937+02 VL 5,3457596+03 PTHL 

-3. 0 449384•00 
-3.6000003+01 
-4, 7267821+00 

3.7980570+08 
6.0583023+01 

DXS 
VRS 
LNE 

DR 

-3.0739165+03 DYS 
5.3615255+03 PTR 
5.6559612+00 DSHP 
5, 1137987+00 VT 

9,9997020-01 TACC 
2.6358000+02 VEX 

-3,9317192-01 VDZ 
0.0000000 TDELV 

2.0867843+03 DZL 
5.4809544-02 All 

-4.2454440+03 ozs 
5 ,4648466-02 AZR 
5.6241027-01 RSMP 
5,3615230+03 SEASV 

1·6924149-0l 
8.4804353+03 

-4.029lb23- 0l 
3. 6069749+02 

2.14H049+33 
-b.49210b7•01 

1 .1283610+03 
-7.7850727+Jl 

3. 7768331+(11 
l.08034bl+Ol 

9,5598772+04 DX -7,6667151+03 DY 1,7868439+03 DZ l.7901400+03 
1.0115928+02 V 8.0731613+03 PTH 2.7247455+01 Al 8.8860770+)1 

9,5598770+04 DXG -1,9870951+04 DYG -7.4334552+04 DZG 1.7899220+03 
3.4262268+02 VE 7.6965476+04 PTE 2.7526219+00 AlE -8,9894390+01 

1.1516343+02 DXMP 
-4.1420601+01 VMP 

1,1516471+02 DXME 

9,59 14242+04 DXM 
1 .0095842+02 LOM 

-2.1406980+07 RAS 

1.4922815+02 RANS 
-5.5522508+01 INHPS 

8,319920!+01 SLRS 

-8.5921136-01 
-2.6733582-01 

0.0000000 
8 .2b47l69-0l 

-3,9318363-01 
-4.0292823-01 

4.2102240+01 

PX 
sxo 

IGA 
ALO 
6TO 
GMO 
6TE 

-3.5478329+03 DYMP 
5.3457597+03 PTMP 

-3.6 7 367 27+03 DYME 

-3,2385122+03 DYM 
3.4242181+02 VM 

- 4.0044971•01 LOS 

-1.5776670+02 APFS 
1.6565812+02 APOS 
9.9735622+02 PERS 

7.6087169-01 
0.0000000 

-1.6812474+01 
0.0000000 
2.1344341-07 
0. 0000000 

-1. 7472713+02 

PY 
SYD 

MGA 
ALLV 
6TLV 
GMLV 
ALM 

-3.8231256+03 OlMP 
5,48107R3-02 AlMP 

-7.0926953+03 DZME 

-2.9994035+ 02 OZM 
3.27 19904+03 ARGM 
2.0141843+02 OES 

-1.2150193+02 RPS 
9,9831790+02 TFPS 
l.9787631+00 MTAS 

-4.8040275-01 
0.0000000 

4.1107283-02 
8,9849830+01 
2.1344341-07 
1.0000000+02 
1. 7984966+02 

Pl 
SlO 

OGA 
ALLI 
BTU 
GHLI 
BTM 

1.1720605+03 
-7.7254709+01 
l. l 7206b 5+03 

-3.5776490+02 
1.0573151•02 

-1 . 558850<+01 

9. 9639644•02 
l.4601785+32 
3.6000000+:)2 

-4. 3621944-01 
0.0000000 

1. 7999011+02 
L .4248096-01 

-l.55lb998+01 
-1.0215080+02 

8.1437699- 05 

FEB. 1971, 22 HRS ., 48 MINS., 32.575 SECS. G.M.T, USNH USFT I StC 

() DAYS r HRS., 28 MINS., 32.575 SECS. G.E.T, 

BURN ELAPSED TI ME .199.99999•01 secs. 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
RDXYZ 

-. 1 5287328789287616•000 -.22830882868127564+000 
.36026100030809448•000 

-.91396367699275670-001 
• 37000 820799800128+000 -.76091060759825107+000 

GD4 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
4, 7186362-02 BETA 
1.0111278-01 OELV 

-4,4224020+03 VRY 
o.ooooaoo Fe 

S EL ENOC ENTR IC 
XL -5.2648544+02 YL 
RL 9.9724599+02 OECL 

SELENOGRAPHIC 
XS 8,0577078+02 

ALTS 5,8752481+01 
LTS -1,6546244-01 
LIN 1,6781312+02 

TRALT 5.9511131+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

-3.6716833+04 y 
2.1242962+05 OEC 

GEOGRAPHIC 
XG l,8103682•05 VG 
ALT 2,0898802+05 LAT 

EARTH-MOON PLANE 

1.7999300+02 PROP 
3.3891987-01 MASS 
2 . 09 38307+03 VRZ 
0.0000000 GMLP 

l.3828125+00 TH 
3. 4573436+04 MSFL 
2 .1504820+03 VDX 

-8,9999997+01 GMLY 

1.8167000+02 VELG 
6.8999924-0l SP! 
5,4676384-01 VOY 
0.0000000 PLCHNG 

6.6155995-01 TACC 
2 ,6358000+02 VEX 

-2.6010801-01 VDZ 
1.2238146-06 TDELV 

lo692482b-Ol 
8.480•353+J3 

-2.6656090-01 
3.6103041+02 

- 7 ,8628043+02 ZL -3, 1476302+0 2 DXL -4,4229468+03 DYL 
5.3454103+03 PTHL 

2 .0940909+0 3 Dll 
5 .4809626-02 All 

2.1507465+03 
-6.4890573+01 -1,8398987+ 01 RAL -1,2380586+02 VL 

-5.8755923•02 
- 1 . 5360554-01 
4,3 196671+0 1 

-3.6810382•0 1 
5.8541245+01 

ZS 
LONS 

L TE 
LAP 

APA L T 

108611550+05 Z 
2.6745506+01 RA 

-5,6681321+04 ZG 
2,6748007+01 LON 

-2.6735359+00 
-3.6099120•01 
-4. 7 267576+00 

J. 7 980575+08 
6. 0449409•01 

9.5599362+04 
1.0115999+02 

9.5599360+04 
3,4261504•02 

DXS 
VRS 
LNE 

DR 

- 3.0813916+03 DYS 
5.3611763+03 PTR 
5,6559454+00 OSHP 
5.1135192+00 VT 

-4.2395918+03 DZS 
5.4649038-02 AlR 
5.6240846-01 RSHP 
5.3611738+03 SEASV 

l .1283lb9+03 
-7. 7850449+- 0 1 

3.776o0bo+Ol 
1,070•573+01 

OX -7.6614583+03 DY 1,7941359+03 Dl l.79297bl+OJ 
V 800704169+03 PTH 2.7312093+01 Al 8,8867915+01 

OXG -1.9677300+04 DYG -7,4340437•04 OZG 1. 7932884+03 
VE 7.6972876+04 PTE Z.7574511+00 AZE -6,9694Ji0+01 



XMP 
RHP 
XME 

7.4lb315l+02 YMP 
9.9724599+02 DEMP 

-2.1242857+05 YHE 

PLANETARY COORDINATES 
XH -3. b!90348+04 YM 
RM 2.1317120+05 DEM 

XSUN 5, 87403b3+07 YSUN 

-6.5660545+02 lMP 
b,b537005+00 RAMP 

-b. 5b60508+02 ZME 

l.8b 90178+05 ZM 
2 ,6739931+01 RAM 

-4,9367598+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 9,9723022+02 ECCS 9,5674159-04 INCS 

VH S -2.2142013+03 RNMPS - 1.4374285+ 01 APMPS 
TAS 9.1007021+0! EAS 9.0948546+01 MAS 

SELENOCENTR!C UNIT VECTORS 
WX -1.9358653-01 WY 
QX -5.!337815-01 QY 

BODY A TT !TUDE A NO FORCES 
RRA T 1 .3137604-03 PRAT 
XIX -5,2862J2J-O i ETX 
XIY -7.8812832-01 ETY 
X!l - 3.1530055-0I ETZ 
ALS 7.9342276+01 BTS 
ALEI 2.5485309+01 BTE! 

4.13582 2 3-01 
- 7 .9520413-01 

wz 
oz 

-I, 3575764-04 YRAT 
-1.93 57954-01 ZTX 

4, 7357 892- 01 ZTY 
-B.5921474-01 ZTZ 
-1.6795577+02 ALE 
8. 30 37769+00 

•••••• CSM I HOON REF. /PHASE 24-

G52 

1.1554904+02 DXMP 
-4. I 520!5b+OI VMP 

1.1554896+02 OXME 

9.5914125+04 OXM 
1.0095873+02 LOM 

-2.1406971+07 RAS 

1. 4922615+02 RANS 
-6.3117660+01 !NMPS 

9. 069373b+OI SLRS 

-6.5921134-01 PX 
-3.2263477-0! sxo 

-1.1000465-07 
B.2649115-0 ! 

-3.9316254-01 
-4.0290690-01 

4.2160990•01 

!GA 
ALO 
BTO 
GMO 
BTE 

-3.5546456+03 DVMP 
5.3454103+03 PTMP 

-3·6804851+03 OYME 

-3.2365095+03 DYM 
3.4241376+02 VM 

-4. 004 4946+01 LOS 

- !,517b670+02 APFS 
lob565812+02 APOS 
9.9722924+02 PERS 

-3. 816b605+03 DZMP 
5,4009586-02 AZHP 

-7.0862296+03 OZME 

- 2.9995502+02 DZM 
3.2719898+03 ARGM 
2.0l4IOI0+02 DES 

-1.2909537+02 RPS 
9.9818429+02 TFPS 
!.9763853+00 MTAS 

6.3604250-01 PY -3. 7664259-01 PZ 
O. 0 000000 S YO 0. 0000000 S Z0 

-1.6610584+01 
0 . 0000000 

-6.403302 3-07 
0.0000000 

-1. 7472752•02 

HGA 
ALLV 
BTLV 
GMLV 
ALM 

4.1107497-02 OGA 
8.9952613+01 ALL! 
6.4033023-07 BTL! 

-1.6000000+02 GML! 
!.7995205+02 BTM 

1.1709010+03 
- 7. 72b6190+0l 

1.1709010+03 

-3. 5777243+0 i 
1. 0573160+02 

-1.5588495•01 

9.9627612+02 
!.4597621+02 
3. 600000U+IJ2 

-3.9706758-01 
0.0000000 

1. 7999011+ 02 
! .428"38&-Ul 

- !.5517149+0! 
-1.02150 1 5•0< 

5. !835666-04 

HEAN-UF-EPOCH 197! FEB. 1971, 22 HRS ., 46 MINS ., 34.575 SECS. G.M.T. USNH USFT I SEC 

. 1464 76 270914063+003 HRS, FROM LAUNCH 6 DAY S r HRS., 26 MINS •• 34.575 SECS. G.E.T. RAGR .116553313072657+003 

BURN ELAPS EO TIME 

RESTAR T COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

-.!5329576434380722+000 
-.76000432475789749+0CJ 

-.22610833476721996+000 
.36151687607621022+000 

-.9!19067!974971133-001 
.37049625656677405+000 

G04 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

..................... 
-5.3476112-02 BETA 

2.0234679-0 1 O<LV 
-4.4174138+03 VRY 

O. 0000000 FC 

SELENOCENTR IC 
XL -5.2794042+02 Yl 
RL 9.9724767+02 DECL 

SE LENCGRAPH!C 
XS 8.0475 53 1+02 

ALTS 5.8754137+01 
LTS -1.6546184-01 
LIN 1.6781312+02 

TR ALT 5 ,95 ! 2817+0 I 

G EOC ENTR ! C 

YS 
LAT S 
L~S 
LAN 

RPALT 

x -3.67lq341+04 y 
R 2.1243084+05 DEC 

GECGRA PHIC 
XG 1.6103027+05 YG 
ALT 2.0890924+05 LAT 

EART~-~CON PLA~E 
XMP 7.4045707+02 YMP 
RMP 9.9724767+02 OEMP 
XM E -2.l242q79+05 YME 

PLANETARY COORDINATES 
XH -3.619 1 401+04 YM 
RH 2.!317024+05 DEM 

XSUN 5.6740305+07 YSUN 

- 1.BOOOOOO+OZ PROP 
6. 77P3 9 73-0l MASS 
2.1012639+03 VRZ 
0.0000000 GMLP 

-7.8558994+02 ZL 
- 1,6356067+0 1 PAL 

-5.6895372+02 
-l.322b79Q-Ol 

4. 3196393+()1 
-3.b8 10b86+Cl 

5 .6404022+01 

I, 66 ll 609+05 

z s 
LON S 

LTE 
LAP 

APAL T 

2.6745519+01 RA 

-5.6 70 5603+04 ZG 
2,6748019+01 LON 

-b.5786437+02 ZMP 
6. 67597 16 +00 ~AMP 

-b.5786443+02 ZME 

l.86QQ168+05 ZM 
2.6739691+01 RAM 

-4.93675 76+07 ZSUN 

SE LENOCEN TRIC OSCULATING ELEMENT S 
SMAS 9.9710326+02 ECCS 9,67182 15-04 INCS 

VHS -2.2 145443+03 RNMPS - 1. 4374575+0 1 APMPS 
TA S 9.6670136+01 EAS ~.8611969+0 1 MAS 

SELENOCENTR!C UNIT VECTORS 
WX -(,q356655-01 kY 
QX -3. 9868607-0 I QV 

BODY ATTITUDE A~D FORCES 
RRAT -1.2160430-03 PRAT 
XIX -5.2862632-0l OX 
XIY -7.6612544-0 1 ETY 
XJZ -3.1529753-01 ETZ 
ALS 7.9342712+01 STS 
ALEI 2.5486021+01 BTEI 

4.1358225-01 
-6.3811872-01 

-3,6220491-03 
- l.935H74l-01 
4. 73 56266-01 

-8.5921091-01 
- 1.6795 524+02 

B.30369 87+0 0 

•••••• CSM I MOON Rff, /PHA SE 24-

wz 
QZ 

YRA T 
ZTX 
lTY 
ZTZ 
ALF 

2. H56250+00 TM 
3,4572053+04 MSFL 
2 .1534552+03 VOX 

-8,9<9999 7+01 GMLY 

-3.1405461+02 DXL 
-1.2390230+02 VL 

-2. 3021560+00 
-3.6198231+01 
-4. 7 26 732 7+00 

3.79P0574+06 
6. 0 3 32 764+0 l 

DXS 
VRS 
LNE 

DR 

1 .6 187000+02 VELG 
608999924-01 SP! 
2,6708060-01 VDY 
0.0000000 PLCHNG 

-4.4176808+03 DYL 
~ . 3450610+03 PTHL 

-3.0860570+03 OYS 
5,3608271+03 PTR 
5.65~9294+00 DSMP 
5.1114134+00 VT 

3.2314972-01 TACC 
2.6356000+02 VEX 

- 1.2704409-01 VDZ 
2.4453014-06 TDELV 

2.1013909+03 DZL 
5.4790570-02 AZL 

-4.2337264+03 DZS 
5. 4630092-02 AZR 
5.6240568-01 RSMP 
5.3606246+03 SEASV 

9.5599954+04 
I oOl 16070+02 

OX -7.65b!B77+03 DY !.8014213+03 DZ 
V 8.067b6b6+03 PTH 2. 737b747+01 AZ 

9. 5 599952+04 
3.4260739+02 

OXG -1.9683266+04 OYG -7.4346457+04 DZG 
VE 7.6980290+04 PTE 2.762270b+.00 AZE 

1.1593425+02 OXMP 
-4 .1619716+01 VMP 

I o l 593490+02 DXME 

9.59 14009+04 DXM 
1.0095905+02 LOH 

-2. 1406962+07 RAS 

1.4922815+02 RANS 
-7.0679912+01 !NMPS 

9.8557176+01 SLRS 

-6,5921135-01 
-3.7206444-01 

-5 .6565630-06 
6,U48541-0l 

-3.93lb387-0! 
-4.0291942-01 

4.2182045+01 

PX 
sxo 

!GA 
ALO 
BTO 
GMO 
BTE 

-3.5614472+03 DYMP 
5.3450611+03 PTHP 

-3,6672063+03 DYME 

-3.2365066+03 DYH 
3.4240574+02 VM 

-4 .0044925+01 LOS 

- l.5776b70 +02 APFS 
lo65b5812+02 APOS 
9.9710229+02 PERS 

6.9b33368-0l 
0.0000000 

-1.681 1010+01 
0.0000000 

-3.4150946-06 
6.9941137-03 

-1. 7472701+02 

PY 
SYO 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

-3.8101837+03 OZMP 
504791597-02 AZMP 

- 7.0797526+03 DZME 

-2.9996966+02 DZM 
3.2719893+03 ARGM 
2.0140176+02 DES 

- 1.3665766+02 RPS 
9.9806764+02 TFPS 
1.9780076+00 MTAS 

-2. 7069669-0! PZ 
0.0000000 szo 

4.1110271-02 OGA 
9.0053475+01 ALL! 
3.4150946-06 BT L! 
1.B000000+02 GML! 
1 .799467 3+02 8TM 

1.6925503-01 
8.4804353+03 

- ! .3020556-01 
3.6137533+02 

2. ! 535654+J3 
-6.4860lbfsf-01 

1.1282667+03 
-7. 7650204+01 
3. 77b7607 +01 
l .0605o&8+0l 

l. 7958054+03 
0.8669010+01 

1.7958174+03 
-8.9694854+0 1 

1.1697319+03 
-7. 7277711+ 0 1 

1.1b97 319+v3 

-3.5777997+02 
! • 0573208+0 2 

- 1.55684&&+01 

9. 9613690+D2 
1.4593475+02 
3.6000000+0< 

-3.5 11~ 307-01 
0. 0000000 

l.799u60l+U2 
I. 42480%-0 I 

-1. 5517564+01 
- 1.0215072+02 

I• 7999908+D2 

MEAN- OF-f:POCH 19 71 FEB. 197!, 22 HRS ., 48 MINS., 36.465 SECS, G,M.T. USNM USFT I StC 

.14647 '>801384593+003 Hfo.S • FRUM LAUNCH 6 DAYS, HRS., 20 MINS., 36.465 SECS. G.E.T. RAGR .!16%129!'154<7+003 

, 59096936+01 SECS. 

Qf$ TMH COORDINATES ( f:P ANO El</Hk I 

RXYl 
ROXY! 

-.15369669422b66955+000 
- • 7 S<H 36 7 2 89423 9426+ ()00 

GC4 THRUST •••••••••• ..................... 
• ENGINE CUTOFF .•.•...•.••......•••• 

-.22791624290927245+000 
.362714979797b0170+000 

THETA - l.47 85'i67-'H BE TA l.8 001'J00Ch0 2 PPUP 4.08SQ375+00 TM 

-.909940112b6532011-00! 
.3709bll7436885634•000 

I. 8187000+02 VELG 1.5912365-04 TACC 

.. 

) 
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8ARC 2.9879002-01 DELV 1.0013426+00 MASS 3. 4570733+04 HSFL 6.8999924·01 SPI 2.6358000+02 VEX 8.4804353+03 
VRX -4.4126378+03 VRY 2.1083551+03 VRZ 2 .1562878+03 VDX 1.2992408-04 VDy -6 .4962040-05 voz - 6.4962040-0S 
TGO 0.0000000 FC 0.0000000 GMLP -8.9999997+01 GHLY 0.0000000 PLCHNG 3.5588128-06 TDELV . 3.6169883+02 
DRTX -1. 0000000+00 DRTY 0.0000000 ORTZ 0 . 0000000 

SELENOCENTRIC 
XL -5. 2932 809+02 YL -7 .8492839+02 ZL -3.1337733+02 DXL -4.4126318+03 DYL 2.1083551+03 DZL 2 .1562878+l3 
RL 9.9724928+02 DECL -1.8315042• 01 RAL -1.2399434+02 VL 5.3'+47273+03 PTHL 5.4754322-02 AZL -6.48312 15+01 

SELENDGRAPHIC 
XS e.o37&328+oz YS -5.9028362+02 ZS -1.9475508+00 oxs -3 .0959772+03 DYS -4.2281126+03 ozs l.128Zl94+03 

ALTS 5.8755766+01 LATS - 1.1189431 -01 LONS -3.62ne12+01 VRS 5. 3604934+03 PTR 5.4593815-02 AZR -7. 7850004+01 
l TS -1.6546092-01 LNS 4.3196115+01 LTE -4.7267 084+00 LNE 5.6559143+00 DSHP 5.6240391-01 RSHP 3. 7767544+01 
LIN 1·6781312+02 LAN -3.681 0986+01 LAP 3.7980574+08 DR 5.1077014+00 VT 5.3604910+03 SEASV 1.0511273+01 

TRAL T 5.951'+420+01 RPAL f · 5.8257622+01 APA LT 6.0236687+01 

GEOCENTRIC 
x -3.6721184+04 y 1.8611665+05 l 9.5600516+04 DX -7.6511419+03 DY 1.8083708+03 oz 1.7985003+03 
R 2.1243200+05 DEC 2 .6745529+ 01 RA 1.0116139•02 v 8.0650344+03 PTH 2. 7438500+01 AZ a. ee10143+01 

GEOGRAPHIC 
XG 1.8102404+05 VG -5.6729 141 +04 ZG 9.5600511+04 OXG - 1.9889082•04 DYG -1. 4352183•04 DZG l. 7984 789+03 
ALT 2.0899091+05 ~AT 2 .6748030•01 LON 3.4260010+02 ·ve 7.6 987385+04 PTE 2.7668636•00 AZE - 8.9894854+01 

EARTH-HOON PLANE 
XHP 7. 3933341+02 YHP -6.59 06461+02 ZMP 1.1630172+02 DXHP -3.5679319+ 0 3 DYHP -3.8039872+03 DZHP 1.1686122+03 
RMP 9.9724928•02 DEHP 6 .6972 178+00 RAMP -4.1714795+01 VMP 5.3447274+03 PTHP 5 .4755348-02 AZHP -7. 7288747+01 
XME -2.1243095+05 YHE -6. 5906488+02 Z ME 1 .1630357•02 OXHE -3 .6 937707+03 DYHE -7 .0735555+03 OZHE 1.1686122+03 

PLANETARY COORDINATES 
XH -3.6 192456+ 04 YH 1.8690158+05 ZM 9.5913893+04 DXH -3.238504 1•03 OYH -2.9998435+02 DZH -3.5178751+02 
RH 2.1317028+05 DEM 2 .6139851•01 RAH 1.0095937+02 LOH 3.4239808+02 VH 3. 2719888+03 ARGH 1.0573237+02 

XSUN 5.8740406+07 YSUN -4.9367555+07 ZSUN -2.1406952+07 RAS -4.0044902+01 LOS 2.0139380+02 DES -1.5588480+01 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS 9.9698204+02 ECCS 9 .9252550-04 l NCS 1.4922815+02 RANS -1.5776669+02 APFS -1.4361827+02 RPS 9. 9599250+02 

VHS -2.2148718+03 RNHPS -1.43 74863+01 APHPS -7.7638912+01 INHPS 1.6565812+02 APOS 9.9797157+02 TFPS 1.4589661+02 
TAS 1.0572565+02 EAS 1·0566911+02 HAS 1.0561436+02 SLRS 9.9698103+02 PER S 1. 9776468+00 HTAS 3. 6000000+02 

SELENOCENTR!C UNIT VECTORS 
wx -1.9358656-01 WY 4. 7358225- 01 wz -8.5921133-0l PX 9.3806712- 01 PY -1.6713306-01 PZ -3. 034 7417-01 
QX -2.873226 0- 01 QY -a. 6474641-01 Ql -4.1189722- 01 SXO 0.0000000 SYD 0 .0000000 szo 0.0000000 

BODY ATTIT UD E AND FORCES 
RRAT 4.4279439-03 PRAT 9.3005518-03 YRAT -5 .1604739-07 IGA -1.6813143+01 HGA 4.1112192-02 OGA 1.5000000+02 

) 
XIX -5.2865712-01 ETX -1.9353018-01 l TX 8.2647910 - 01 ALO. 0 . 0000000 ALLV 9.0147855+01 Alli 1. 4248096-01 
XIV -7 . 8811079·01 ETY 4.135554't-Ol ZTY - 3.9322603- 01 era - 4.6957550-06 BTLV 4.4823116- 06 BTLI - 1. 5519651+01 
X IZ -3.15282't9-0l ETZ -8.5923880-01 z Tl -4. 0287167-01 GMO 9.8911705-03 GHLV -1.7999300+02 GHLI -1. 021"688+02 
ALS 7.9344826+01 BTS -1.6 795929+02 ALE 4.2184789+01 STE -l. 7't73118+02 ALH 1.79852't6+02 BTH l. 799955 3+02 
ALEI Z.5486638+01 8TEI 8.3036257+00 

THRUST TERHINAT ION 
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TABLE XXIX.- LM ASCENT STAGE DEORBIT 

(a) LM coast to deorbit 

t••••• L" I L.UN.Ut lt[F • /ll'HASE I• 
HEAN•O'•£'OCM l f7 I USNM JNT, T I Uc 

RAGR 1 12to 1U27SS't6931•on2 

PHASE ~LAPSED TJME ,9Q000000+03 SECSt • 126 TOTAL ORBIT CO UNT • 126 

SELENOC[NT~JC 

XL •8•7032536•02 
RL 9,q 7659 A1+tJ2 

ORB 'f •tJ I 98606•0('1 

SELENOG~APH!C 

XS 'f •Oh22 ! 'f7•02 
ALTS S•~ l.66J Q2 •0 I 

LTS ·1 •t.s2s200-01 
l.IN l•t.7All07 •02 

YL •'f,9266713+02 
OECL •'f•Ol9860b+QO 
RARB 21~011979+0 1 

YS •9tOS29S70+02 
L ATS Stf6'f9S'fO•oo 

LNS 'h3ll262S+QI 
LAN •J16899Sll•Ol 

ZL •6199l&J 07•0I DXL •21110206IS+OJ 
RAL • J t5098~0z•o2 VL 61J't33796•QJ 

ONRB •2167 117667•01 RANRB '"71866Q OS8 • 0I 

ZS 1 103676•1•02 
LON S •615833t2o•o t 

LTE •1117 193255•00 
LAP •8162119tl7•01 

ox s • ll18't616'+7 • QJ 
VRS S13S91S1e•o3 
L.NE 516512DO'f•Oo 

OR 'ft007a+l37+00 

SELENOC~NTRfC OSC IJLAT!NG ELEMENTS 
SMAS 919729996+02 [CCS 813225656•0'1 

VHS •2•tl'f66'fO+QJ RNMPS •1''f'f5923S• OI 
INCS l 1't9224lB•02 RANS •! 15776590•02 

APMPS •St763J.S 1•0 1 JNHPS J1 6S6s?e2•02 
TAS 1 • 157'+0t2•nz E•s 1 • ! 569'f'f6•02 HAS l t l 56SJ'l9•02 SLRS 91,729.22•02 

PALS S•A7'f0'f6J+Q ) AALS 6tQ'f00'fS2+0 1 

eoov ATT ITUD E ANO 
RNAT •61)595297•07 

XTX • '11'f8B8:Uo • Ol 
ICTY 7,3t;97za1-01 
llTZ !".11J61)026J•OI 
AL S I •S7'f92'lo•n2 

ALEI 2•S611S9t9•0 1 

1tADAR TRACKING 
MIL•71 X .. Y llSBwJQ 

AZI 7•6'40'+63S•Ot 
XlO 5•3'+376SS•OI 

IDA•02 x-y USB •lo 
All 8•6 179't6S+Qt 
xJo J•97s111os•n1 

ANG-91 X•Y usA •lQ 
AZ I 6•8'+3683Q•Ot 
JIJ O l•'J5863 t't •0 1 

fT ! •O '+ Jl .. y USB•lO 
AZI · 1 •0'+1 t oz1•02 
x10 •J•69 tSe•o •on 

1CN•7S x .. y use-Jo 
IZI •A• .16A82't't•oo 
XJU ·S• 95S9Q9!•oo 

FORCES I EULER ANGLE SEQ UENCE Y • Z • X• 
PRAT •StQS05'l77 00 02 YRAT 9•3798J73• t0 

YTX 1•93597119 • 01 ZTX 817236479•0 1 
YTY •'+•73!t8~'!18•0 I ZTY 'tt8379,'lo•OI 
YTZ At592Q70l•O l ZTZ 7•0 10 2)06•02 
Brs I 11.1760'll2•02 ALE 1. •20111•&•02 

BTE J 812862763•00 SOLSV • !1A8S76S't+01 

RA 
AZ I R 

YJO 
RA 

Al IR 
VJQ 

RA 
AZ IR 

VJO 
RA 

AZ I R 
VJO 

RA 
AZ I R 

YJO 

l102tlfit'+l +02 
I I 38~91123•03 
J 1()99269J+O I 
I 10 196689•02 
210098695•03 
2.1111s1602•00 
1 •nZn ( 357•02 

•61S69811't6•0't 
I •381fS935+0I 
1 •0127368+ 0 2 
I •8359235•02 

•9./,811 1 !39•01 
I •01211185•02 

•611\81010 1-0J 
3·~196765•0 1 

2,•S28~•0•01 
31578•~27•01 

•J 1806QJ711•01 
21•ss3r•1• 01 
510 183006•01 

•3t 179111fOll+Oo 
216802~211•01 
q,93121•1•0 1 

• 1 11soo••o•o1 
216732622+0 1 
8•'183627•01 
9t 70lf21fS5•0 I 
217279it9J•o1 
s111l67o9s•o 1 

•l153112f66•0 J 

IGA 
ALO 
BTO 
GMO 
BTE 
E58 

RLAI 
ELVR 

V8S 
RLA 1 
ELVR 

V8S 
RI.A I 
ELVR 

YBS 
RL A I 
ELVR 

Y8S 
RLA I 
ElVR 

Y85 

"'I 11697922•02 
•&+1Slt85't 06 • 0I 

112s911•1·os 
0 ·1 0000000 
I • f59J876•0i 
211f'IJS 0 60•o2 

11• 266172•02 
l•B9871f8J•03 
s11 01128t1 •0 1 
1•• 2521163• 02 
11e•1322&•01 
3,f 110919 • 01 
I 1626J7SB•o2 
'ft0117Q698•Q3 
3, 7269e76•0 I 
1 16 1 981168•02 

•J1897 J l2S•QJ 
•J1691oseo•oo 

J 1621Q6'19•o2 
•71 I '1669Q9• Qll 
"''t18611 J lll6•QO 

DYL l1 9306705•03 DZL 21707699'4+Ql 
AZL •S•9116652J• ot 

RASV ·1t•o tz61tlt 1hOI 
PTHL '1•2969ASS•Q2 

osv • 1 15623937+01 

DYS 
PTR 

DSHP 
yT 

-2• 066'1798 •01 
1t12B11"+0Bo ·o2 
5•617S756•o t 
S•JS9!SOJ•Q3 

DZS 9 1 82271S?+o2 
AZR •?19385Q2J•ot 

R5'1P Ji76887t6•ot 
HVLS S 1 99JOJQ9•ol 

APFS • t •236 129 z•o2 RPS 
TFPS 
M TA.S 

ApoS 9•98129911•02 
PERS !•9785929•00 

MGA 
ALLV 
B TL V 
GHLV 

ALM 
As• 

RL A2 
RANGE 

ALA2 
RANGE 

RLA2 
RANGE 

RLA2 
RANGE 

RLAZ 
RANGE 

- 1 •2 785117"1 • 02 
0•0000000 
7•21"+3872""0"+ 
O•ODOOoOo 
91QOOOOOS•o 1 
'1•576'1SJB•Qt 

OGA 
ALL I 
BTL I 
GML J 

"™ 

Jt298J9l9•ot RLAA 
2•10BSOlS•Q5 RAA TE 

1 •27tf3B76•01 ALAA 
2• I 022 sS0• 05 RR ATE 

i • 198863 6•01 RLAA 
2• 102 SS8S•os RRATE 

I 1 1585769•0 I RLAA 
2•0911'1502•05 RRATE 

9•852'1'tl3•oo RLAA 
21 JQ0 6877•os RRATE 

9•96116990•02 
1 1 '+•0061&•02 
11 6Dooooo•o2 

3 •956't6B2·02 
• 1•68SO't't6•Q2 
-2•27673511•01 
.. 7,9111 1 220• 01 

1 • eoaoooo•o2 

11068711811+02 
) l't't9JJ6ll•Ol 

1•o 'ol1s11• 02 
1•10 111193 •oJ 

1 •0697209•02 
1•61131 521•03 

1 •07•3•06•02 
2•6B12os2•0J 

1 •01,zosa•oz 
2 1 7'+11 0SJ6•0J 



GYM• I 'f 
AZ I 
X30 

111AD •23 
AZ I 
XJO 

6DS•28 
AZ I 
00 

x .. y USBooJO 

6•1i"Oloon•o1 
7•ASi+89J2•01 

x-y use-es 
"' I •320S)7t+o2 
- 1 . 11 1q2SOR+O\ 
x .. y 0581118!; 

h•tt026036•0 I 
A •O I 862311•01 

RA 
AZ IR 

y 30 

•• 
AZ t R 

Y30 
RA 

AZ t R 
y 30 

I 1022S.696+02 
I 172591177 .. Ql 

2• J968119S+o I 
1 •ct1 12szs•o2 
9177600•1•03 

• I 1 J65S002+0 I 
l102t79SO + OZ 
2•277'+'+67-0l 
1.•!UllZCJJJ+ot 

•••••• LM MOON REf • /PHASE 1-
MEAN-OF-EPOCH llJ71 

DECL 
EL V 

x•s 
OECL 

ELV 
xas 

OECL 
ELV 
xas 

l 1'f6611Snoo11s776'f•002 HR S, FROM LAUNCH 

•·•··••···•···•·•·•·•·•···•·••••• 
t ENTERING LUNAR Pf.NtJHHRA +++ + 

········••1••···················· 
+•• • + + Lt-1 MOON RfF 1 /PHASE 1 .. 

HtAN-OF•EPOCH 1971 

I 1'1116c+7117h l96289•Q02 HRS1 FROM 1. AVN(H 

•••·••········•••·•·•·•·······•·· + ENTERING l tJNAH UMBRA +•• 

·····••··········••······••··•••· 
++••++ LM MOON HEt • /PHASE 1-

~IEAN•Of•[POCH t •HI 

le'f68i+J7f;~9\3'.\30•ooz HHS. F'RnM L AUNCH 

Z163SJ (73+01 
I ,Q'fS 1 •Bz+o I 

"'61593&••2+01 
2t65tSIJ811+0 1 
710908•81+01 
I t 30S2J'f3+0 I 
21622S!3t•Ot 
e.e1•or1s+oo 

•710 'fSl,97+0t . 

•••••••••• I •••••••••••••••••••••• I ••••••••••••••••••• 

•••• TERHJNAT EO RY GYH- 1 ~ x-Y uss-10 ON OCCIJLTATION••• • 

····································•··•··········•·· 
"i (Lf.NOCEMTR 1 C 

RLA I 
ELVA 

Y8S 
RLA I 
ELVR 
vas 

RLA l 
ELVR 

YBS 

656 

1.•211022•02 
J.•573261•03 
61JS8JOli•OI 
I •6J 791f68 • 02 

•21s1s1 110 • 0J 
• J 1'10SS01J2+0 1 
I• 6260'f6o•02 
31l'fJZ'fBO•Ol 
6 t 2662'f8U•O I 

.t l -9•1167R9JO+f12 
HL 91980151111•02 

l'R li •\•~I I IRl'l•n 1 

YL 11•6796\i+l+OI ZL 21'+llJI 13+02 OXL B,2787770+02 

'iEL£NQUr-tAPH IC 
XS "'2•09S5\6R•02 

ALTS S•C1'l2 1Qhll •O I 
l TS '"'\ •ll-+93S67•01 
l IN \ •&7RJ1;02+n2 

OECL l •q lllRl'++OJ 
RAR8 .. z. 711I5991 •no 

YS -~'9~65-8652•02 

LATS I tl I OJ298 +Q I 
LNS ll129fl6!S2•QI 
LAN •3e702S660+Q I 

RAL )1772S$11Q+02 VL S13"11't9S2+03 
DNRB -216738909•0 1 RANRB •71es1e91t2•01 

zs 1. 921 •6ln•o2 
LONS •I 10237329•02 

LTE ·1117 0flJ22't •Oo 
LAP -11.91JOt2'+9•0 I 

oxs •S.11936039•03 
VRS S.13572726•03 
LNE St6'+110J98•oo 

oR 11t11es.09•oo 

RLA.2 
RANC.E 

RLA2 
RANGE 

RL.AZ 
RANGE 

t •l6S.l225+QJ RLAA 
2t)22J 18s • os RRATE 

1'2t2BJZCJ• o 1 RLAA 
2•0••2J'f1•os RRATE 

1•J98 13'f7•0 1 RLAA 
2• 12l2807•os RRATE 

I tQ67861f9+Q2 

1 ,z83S12s•ol 

I 1Q77BS.21•02 
2••'2•111•0 J 

1 10686'f31•Q2 
1 • J89228z•ol 

RiGR t •2to911eS1tl9669+onz 

DYL. 'f1 6982225+03 OZL 2,11026BS2•0l 
AZL • 6•2l72ilJ7+oJ 

RASV '"' 'f1Ql 16029+QJ 
PTHL t•9070S2J-o2 

DSV '"' 1 •5620767+01 

DYS 
PTR 

DSMP 
VT 

1 •2l02796+oJ 
119011to3s-02 
S1607781'+"'01 
513572722•03 

ozs 11 1018021e+a2 
AZR '"8 1 1t'J6'+Q 9J+ol 

RSMP 3•7S69Jz't•ol 
HVLS 6 102859 7 3•01 

GYH-14 X•Y lJ5B •lO 
AZI 6•6725960•0 1 
XJU 7ddJ625o•o1 

RA 
AZ IR 

YJO 

I •0239S. 65•02 
1 •5895 121 - 03 
21 266511'+2•0 I 

DECL 2 I 636 J ?•11•0 I 
ELV l•277'+15i.++0 1 
xes •6•0ISJ3'f9•01 

RLA I 
ELVR 

YBS 

115997~36'02 RLA2 
J,339Al87•03 RANGE 
61 36228 19•0 I 

1•68t780o•oz RLAA 
2112737l 1•os RIUTE 

1•0 '+ 16699•01 
3•9996681•03 

LM MOON REF, /PHASF. I • 
Mf.AN-OF'•EPOCH 197 1 

6 OAY St 2 1-1RS1t 50 MINS•• JJ13B9 SECS• G1[1T1 

•·•·•·····•······•·••·•·••··•••·····••••··•·•··•·•·•· ••••TERM!NA TEl> AY M!L•71 X•Y tiSP.-30 ON Q((UllATION ++t + 

·••••·•·····••·····•···•·•·····•····••·•·••···•••••·• 
SELlNOCftJTR JC 

)' L - 11.bbb11 2es•o2 
Rl q,9Anl579•02 

ORB •! •-+!36R89+QI 

SELENnC.pApH IC 

XS "'2 '10761187+02 
AL TS S•9S222Rii•OI 

LTS • ! .j,11113S67'"01 
LIN \1b7811:,02 •02 

Yl '+1112'17SS•OI 
OECL 1 •'1136~89+01 
RARB •2e79t0 139+0Q 

VS .. CJ,5bJ6970•02 
LATS 1 ql080SS+OI 

LNS 1112986 152•01 
lAN -l•702S6JQ+OI 

ZL 2•'fl?S117CJ+02 OXL 813276572•02 
R.H 117720898+02 VL s.J ... 1119110•03 

DNRB •216738"7•01 RANRB •718S11J OJ't•o1 

zs 
LONS 

L TE 
LAP 

l 192Z7t66•02 
•I 102't2"19+02 
· at , 1oe 122'+•00 
... ,.. 981111Js•o1 

oxs •&11 •2sJ1lf•o1 
VRS S1J57Z7t3+03 
LNE 516"t1itoJCJ8•00 

oR 1.11368'+6 •0 0 

DYL '1•6•79869•oJ 
PTHL 1 1 •02s1e1 - 02 

OSV •11S620767•o1 

ovs 
PTR 

DSMP 
VT 

t 121&1301•01 
l •89691t80 · 02 
Si•0778l'1•01 
S1lS72709+oJ 

DZL 2 1 'I01'+SJJ+oJ 
AZL -6 1ZlB 'fJOZ+o1 

RASV '"'ll 10l t60J1•ot 

DZS 11•60829S7•o2 
AZR -B•lf97'f63J+OI 

RSHP 3 1 7569Jz't•o1 
HVLS 6 1028629-t•ot 

MJL•71 )(,.y US8-31J 
All 7,7l't l t,bb•(l\ 

RA 
Al I R 

I 1('1226021 •02 
I .Jl701 I 0-03 
q 1 •01 11s5•oo 

DECL 2•6SJ63!:i7+0J 
ELV l18267(S't+O I 

RL A I 
ELVA 

ves 

1 •60os91s•o2 R1,.A2 
l15SJ83Jl•OJ RANGE 
s,ooool10•01 

116867995+02 RLAA 
21 1 l l7S09•os HRATE 

7 •Q'f6l6J 'f'OI 
lf1 1 7-tJ97o•oJ 

X30 ~,. I O'tSJ9 S• n I Y30 xes - 11ssz5sJ1•0 1 

LM "IDON Rff 1 /PHAS( I • 
M(AN•OF'•EPDCH 1971 

·················••1••······························· ••••TERMJNATFl> AY GDS-28 x-v usB-AS ON O((ULTATJON••• • 

•••··•••···················· ······ ····••······•·•·••• 
SELENOCENTWIC 

XL. .. q,66l6R7.l •02 

RL 9•980 11,,'.\ 1•02 
ORB • t •ll l BOOl l 'n l 

SELENOGQAPHJC 
XS '"2 • 1231637•02 

ALTS 5,q5z2e12•01 
LTS '" I •61191567""0\ 
LIN 1•678 1503•02 

GDs-ze x .. v tJo;;A-es 
AZI ~·~5n7182•n1 
XJO 7•79789'+i++O\ 

't'L '+•95S ! 0 19•Q I 
DECL I tll l AOOl l +OI 
RARB -2u\7610IO+QQ 

YS .. q,~599~117+02 
LATS I tl l 16220•0 1 

LNS 't1,CJ86 t S2+Qt 
l.AN •3170ZS578•0! 

•• AZ I R 
YJO 

I •02l22b2•02 
7 •n9'+9 ~7 1 -0-' 

2•'40 16tt20+0 I 

LM MOflN REF. /PHA.5[ I '" 
"1E.AN•OF'•f POCH I tt7 I 

ZL 2.111111e1~s·o2 OXL 81't lJ 7813•oz 
RA L J ,77J239Q+02 VL S1llltll9 t ••Ol 

ONRB •2167)84'29•0 1 RA.NR8 -7.eSt919S•o1 

zs 1192'+1732•0 2 
LONS -t •02S227o+02 

L TE •c+. 7 0A J 12it•oo 
LAP - 11,9753~83 + 01 

DECL 2162l'f"'5 11 •0 1 
ELV I 10966~05+01 
X85 .. ,.c+9c+789'++0 I 

oxs -s. (9o•901 • 0J 
VRS S1JS7Z•llo•oJ 
lNE S16c+1tol98•oo 

OR J 1 )6611670'00 

RL A 1 
ELYR 

YBS 

DYL 'f169757 J 6•03 
PTHL l1891f8'tl8•02 

OSV ""1 tS620768•ot 

OYS 
PTR 

OSHP 
VT 

1 12c+J1t786 • oJ 
t •8892297-QZ 
S•6077B J 'f•Ot 
Stl572686 + QJ 

OZL 2•399J21e•ol 
AZL -6•2'+o'f928• 01 

RASV -i+•Oi t6QJt•o J 

DZS c+•591Sc+3J+oz 
AZR ·B•'f992 8 1 t•ot 

RSMP 317561J32'f+QI 
HVLS 6•02868zo•oi 

1••7872611•02 RL.AA 
2• J 28116SJ•o5 ARA.TE 

1 10Jc+9J8 1•01 
'l•oB9021CJ•Ql 

6 DA.Y$1 2 wRS•1 50 HINS•• JSt117 SECS• G•EtT1 

••••••••• I ••• I •••••••••• I •••••••••••••••••••••••••••• 

.. 



(' 

(' 

-

( 

.._ 

~ 

\ 

659 

••••TERMINATED BY AN<i-9 1 X•Y uss•30 ON OCCU\..TATION••• • ......... .. ... .. .. . .. ... ········ .................... . 
SELENOCENTRfC 

XL. • 9166t27Q8•02 
RL 919801685+02 

ORB "" l •'t22397J+O t 

SELENClGitAPHJC 
XS •2 • I 39376'++02 

A~TS S•9S233S ! •O t 
LTS • I •6if93S•7""0 1 
LIN I •678 ISO't •02 

YL !HQ00't70Q+Q J 
OECL I •~2ZJ97J+Ot 
RARB •2196286'+9+00 

VS •91S5609"10•02 
LATS l • ll 2't512+0 J 

LNS 't12986JSZ•O I 
L AN •l•702SS23• 0I 

ZL Zt'tSZ217J•oz DXL e, .. 975Q?"l•o2 DYL '1•697 J JS&•oJ 
R,U. t177Ql71J•oz VL S11'1t't89J•oJ PTHL t•8869SJ6•Q2 

DNRB •2t67J8f'+t•O I RANRB ·1.as 19Js9•01 OSV •11S62Q768•Q I 

ZS ! 192559 15•02 
LONS • 110Z61tos•o2 

LTE •q,1oe 1:i2q• oo 
LA P . q ,f6590l 1•0 1 

oxs 
YRS 
LN E 

OR 

•S1 ! 8879'13•0J DYS 
s,JS72667•QJ PTR 
St6 '1 '1 Ql9 8• oo OSHP 
I . 7S9o9e9•00 VT 

J •25198"1'1•QJ 
l •B8 1JSOJ•o2 
S•6 07 78 l q• o1 
S•JS7266q+oJ 

DZL 2•397 1S't7•ol 
AZL •6•2'126226•01 

RASV •'1•011403 1+01 

DZS 'l•S7ql.IS'l6•o2 
AZR -e • SO J lJSs•oa 

RSHP J•7S69J2At•o1 
HVLS 6•Q2873S9•01 

,t,NG•'JI 11.•Y USB•JO 
Az J 6•~0\926J+OJ 
xJo J·~•s1-.s1•0 1 

RA l •tl2 J l '+ l 7+Q2 
AZ J R •6192S792S• O'+ 

DECL 2•68Q6~3q+o 1 
ELV s. 1• 1 1n'l s•ot 

RLA I 
EL VR 
Y8~ 

1•60Q2927•02 RLA2 
3e69 J'l 't3S•QJ RANGE 
3,~839398•01 

1:tri:~~g~:g~ R:i;~ !:~~~~~~i!gi 
YJO 1•3331687•01 xes · 1• 63 164'le•o1 

LM HOON Rcr, /PHASE I • 
~EAN•OF•EP OCH 1971 FEBt 1971, 23 HRStt ID " IN Set 3SeJ6S SECS, G,H,T, 

l ,'168ql \ S68 1'1 S7S•o o 2 HRS. FROH LAUNCH 6 DAY$t 2 MR5•• so MJNS1t J!u36S SECs• Ci•Etf• RA.GR 1 •2'1Q7 t 668'1731116l+Qo2 

...... ····· ......... ······················ .......... . 
••••TERH J NATED 8~ BDA·D2 X•Y USB•JO ON OCCULJATJON••• • ............. ······. ······················ .......... . 

SELENOC[NTR!C 
YL StO l9S ! l'l •O! ZL 21'153229 0 +02 OXL e,5097JS1t•o2 KL •• ."9,6609261•02 

RL 9,q8Q l b9 1•01 
ORB • J •'1229729•0 1 

OECL I• '1229729+0 I 
RARB •2t97'12329•o o 

RAL I t7702!77•02 Vl.. St3'1t'IB9o•oJ 

SE l..EN oG~ApH J C 
1(5 -2• !'11'1 7J6•02 

ALTS S•9S23ql6•0 1 
LTS ·1•6'193S67•Q J 
L IN 1• 678 \ SO't•oz 

YS .. 9,~SSSA76+02 
L ATS 1 • 11 2S'\96•0 I 

LNS '112986152•0 1 
LAN •3e702SS l 7+0 J 

DNR6 •2t6738f'l3•0 1 RANRB •7.&S 1938o•o 1 

ZS 1 •9257,bS• o z 
LO NS • 1 •0263 167•02 

LTE -at.708 t 22ct•o o 
LAP •'lt96At6S9z+OI 

OXS •S1 J 88S'll48•03 
YRS s.JS7266q•o3 
LNE St6Atito398•oo 

OR I . 7SA I S6'1•oo 

OVL lt•697Q77S•o3 
PTHL J •88S9J66 .. 02 

OSV ·pS62 07 68+01 

0'5 
PTR 

DSHP 
VT 

I • 253Q98't•QJ 
1 •B8QJ1t25 .. 02 
5•607781'1""01 
S• 3572661 •03 

OZL 2•J96869s•oJ 
All "'6•2'12902'1• 01 

RASV •q•o l 160J 1• 01 

OZS 'l•S722 1s1•02 
AlR "" 8•S0 1l78o+ol 

R5HP J'7S69J2q•o1 
HVLS 6•Q287qz3•01 

ADA-02 x.y use-Jo 
.&Zl A•7S679'1'l•Ot 

•• 
Al ff~ 

1 ·0207359 +02 
2•023 ! \0 7 .. 0l 
I •'17S2'tl'l•OO 

OECL Z 16SS7l'IO+O I 
EL V 5126'181'19+0 1 

RLA 1 
ELVR 
•ss 

1,4003136•02 ALA2 
3,507823'+•03 RANGE 
le73 ( l768 • QI 

I t68B02'1J•o2 RLAA 
2• I D780 l t •as RRATE 

7•0'127179•01 
'I• 't097S29+ Ql 

X30 3•73262'1A•O I '30 xes • I • 8S'19S69•00 

LM MOON REF , /PHASE I • 
ME.t,N .. QF • EPOCH 1971 f'EB, 197 1 1 23 HRStt 10 MINS., it5t719 StCSe G,H , T, 

I 1'168ctbQJ3Q963(3+ooz HRSt F'ROM LAUNCH 6 DAYSI 2 i-iRS•1 so HtNStt '1St7J9 secs• G•E•T• A,4GR 1 •2'1tl'19J08 19720•oo2 

..................................................... 
••••TERH JN ATEO BY ACN•7S X•Y u sR .. 30 ~N OCCULTATION••• • 

•·············•···············••···············•····· 
SE LENOC [NTRfC 

KL •9tl1't60Z7 1•02 
RL 919801985•02 

ORB •!•i+ .. 7I070+0 I 

SELENnG"APH JC 
XS •2•2295207•02 

ALTS S•~S263SJ•O t 

LTS •! •6'193S67•0 t 
LIN I •6781S07•n2 

Yl ~•819S6S't+O l 

OECL J t4'17 10 7Q+Q I 
RARB •J.qS2SJ92•oo 

YS •9,5338992+02 
L ATS l dl70b7S•O I 

LNS 'l•Z9861S2•0t 
LAN •317025219+01 

zL z,q9J963it•o2 oxL e,9Bo2sqs•o2 
RAL t 176S14,'16•02 VL S13'1J'l7bb•QJ 

ONRB "'2•6739Q08•ot RANRB ·1.as20Z9'7•01 

zs I t933'186'1•02 
LONS • ! 10l16 22 a •oz 

l.TE • it .108t #2 'l •OO 
L AP • '1 19 123$38•0 1 

OXS •S t f77Bl87•03 
VRS s.35725'10•03 
LNE Se6't'IQl98•oo 

OR l• 717S38J•o o 

DYL 'I• 69'1'136J•o3 
PTHL i•8 1112J928•Q2 

DSV •1•s•20110•01 

OYS 
PTR 

OSHP 
VT 

1 •2998620•03 
I• 8J69QS7"'02 
5•607781'1-Ql 
S•JS72Sl7•03 

OZL 2•38'178J2+0J 
All ·••zi .. 76'1Q•Ql 

RASV "'lll•Dl16QJ6+Ql 

ozs '1•11177•021•02 
AZR •8•51 ! 6 11 't•Q I 

R5HP J•7S69Jz1t• o1 
HVLS 6•02•0l6J+QI 

AC Nw7S x .. y USB • Jo 
All • I t28Q2 qb'l •O I 
K30 .. 9•!9988Sct+OO 

IU t•Oll 2A9J+Q2 
Al!R •6• J l 2Sz9S•03 

DECL 217266126•0 1 
ELV S138J6S66+Q I ~t~~ .A:i~~~gj;:g~ R:~:~ p7Q99731•02 RLAA 

2•107'1176•os RRATE 
7•0'18398 0 •01 
S•JSzJ768• o J 

Y30 ltS J29!03•01 xe5 .3,sq79fsa+ o1 Y8S •J,11314206+00 

LM MOON REF, ;PHASE I .. 
MEAN•OF•EPOCH 197 1 FE81 1971, 23 HRs1, ID HINStt it6t797 SECS• G,H,f, 

l e'168ij6332SS00'19• oo z HRS, FROH L AUNCH 6 DAY$t 2 MRS•1 SO H IN Set '16,797 SECS• G•E•T• RAGR I •2'1 J l9'tJ'l923'IOB+ooz 

.................. ········· ......................... . 
••••TERM fN ATEO BY CY l - Oq X•Y u se-JO ON OCCULTATION••t • .. . . . .. .. ······ ..... ······· ......................... . 

SE L ENQCfNTRJC 
XL •9•6it'l'127q•oz 
RL q,9eo20 1s•o2 

DRS "' I •q'l96!79•0 t 

(jELE"NoG11APH JC 
XS •2e2JEl69 0'l •02 

ALT S 5,qSZ666 J •O ! 
L TS • t • 6'193567•0 I 
LIN 1 •678 1507•02 

Yl St9029S69+Qi 
DECL 1 •14'196 )7 9• 01 
RAAB .. 3.c;o21t69S•oo 

YS •9,~3 1 5922•02 

LATS !ti 17532 1+01 
LNS 'le2986!S2•0I 
LAN •l•702SJ87+ 0I 

lL z,q98 J f86+02 DXL 910293752• 0 2 
RAL l t76 '1 9,SJ+ 0 2 VL S,J'lj'l7S3•QJ 

DNR 8 .. z.6739Q I S•o 1 RANRB .. 1.as2039q•o1 

ZS J 19l'128 I0 +0 2 
LONS • I • 0 32 1 fS2•02 

LTE •'117 0 1!1 122'1• 00 
LAP •'le9069Jlz• ol 

OKS •5, (766976•03 
VRS s.3s12s21•03 
LNE 5i. 6'1 'IQ398•oo 

DR I • 7 132832•00 

DYL '1169'1t38'1•Q3 
PTHL I t8378J90-02 

osv "' 1•5620770•0 1 

o•S 
PTR 

OSHP 
YT 

1•30it7311•0J 
1 •832JSSJ•02 
S•607781'1•QI 
5•357252'1•01 

OZL 2•383S t 16•Q3 
All •6•2Sit OI J8•0 1 

RASV •'l• 01 t6Q J7• oJ 

DZS 'I• q680q69•o2 
AZR •8•5 126809• 01 

AS HP 3•7S69J2'1•ol 
HVLS 6•Q29 0 669•QI 

~Yl•O'I X•Y VS8•3Q 
AZ I .q,770 11 2s•o 1 
X3 0 •6•35'15 12'1•00 

RA I •O ! l6607•Q2 
AZIR 61J867292•03 

DECL 
ELY 
X85 

2•6721f9s•o 1 
8t3S88t06•0 l 
8•6276•20-0 1 

RLAl l•601oll•'l•o2 RLA2 
[LVR •31663S77S•Ql RANGE 

YRS •6t3SJ7980•00 

I• 69'126'12•02 RLAA 
2•1011'1 lt •05 RRATE 

7 •0lll6QStq •o l 
ir,.3a,a2ait•oJ 

YJO •BtS7'1662it .. 01 

"" MOON REF, /PHASE t • 
"4EAN•OF'•EPQCH 197 1 FEe. 191 1, 23 HR5,, JO H IN s., '18•8 16 SECS• G,H,f, 

l tl468it68933 10S'l7•ao2 HRSt fROM LAUNCM 6 DAY$t 2 HRS•t SO MIN S•• 'f8•8 J 6 SECs• GtEtTt RAGA I • 2'1 12786935961 S•o o 2 

·••····•·······••·•···•····••••·•······•·••·••••··•·• 
••••TERH JNA TED BY MAD-23 K•Y use-as ON OCCULTATION••• • ..................................................... 

SE L EN OC ENTRJC 
KL •.ft6'1 1't10 7•02 
RL 9•980207t•oz 

ORB • ) tqS'llt33+nt 

YL 610589857+01 
OEC L l•'IS't3tlJ•O! 
RARB •l•S9S930l•OO 

lL 2•506 1(7 7•02 DXL •·1212•Bs•o2 
RAL 1•76'10907•02 VL S•3'1 1 '1729•Q3 

DNRB •2t6739Q28•QI RANRB ·1.as20S76•01 

DYL '1•69JS696+0J 
PTHL I' 8293227 • 02 

DSV •ttS6 2 Q77z•o1 

OZL 2•38 i 126J+o3 
AZL '"' 6•2S83S8J+OJ 

RASV • 'l•Ol J6039•ol 



SELENOGRAPH IC 
XS •2•2558&+36•02 

ALTS 5•9S272 t J•o1 
LTS •I •6'+93S67•01 
LIN t•6781S07•02 

YS -•.s212s1••02 

LATS l • 1 t8J•87•ot 
LNS '+t29A61Sz•o1 
LAN •3•7025!29•01 

zs • ·•357•31•02 
LONS •l tOl32fOS•o2 

LTE .. ,..1oa12z,.•oo 
LAP •'+18f673'+2•0 I 

66() 

DXS •S117'+S't98+0l 
YRS S,J57Z50'+•QJ 
LNE St6'+'+o398•oo 

OR I 1 ?053Bz••oo 

DYS 
pTR 

os11P 
VT 

1 • l i l8'40i'•Q3 
1•82J9o65·02 
S•6o778t'+""O I 
S•Ji72SO t •oJ 

DZ S 

.a,lN 
RSHP 
HVLS 

". '+'+95951 +oz 
•e•S t '+•e't2+01 

3•7&6•32'+•0 1 
6tQ29 112:1•01 

HAD•Zl x~Y usB-85 
AZ I .. 1, z62 aos1 •n2 
xJ a • 1 •10,s2ss•o 1 

RA 1 •012261••02 
AZ!R 71&6622•7·03 

DECL 
ELV 
us 

2165QJ072+01 RLAI l 16D11S68•02 RLA2 
619l36fS9+Q I . ELVR ~1.s1 11S97 - 0 l RANGE 

1 .,eao02,•02 RLAA 
Ztl0lt6'+0+05 RR.ATE 

7•o5otza2•01 
5•'4& 6 '+Joo+ol 

Y30 • 1 •2 1 '+2 18t •D I 112685&70+0 1 . Y8S • t ,67Q 1'4S S•OI 

•••••• LM I LUN AR REF, /PHASE I • 
MEAN•OF•EPOCH 1, 7 1 FEBe 1971 , 23 HRS1, tl P1INS1, 301535 5ECSt G,M,T, USNH JNTFT I SEc 

l , '4~B•IBIS185S'+7•002 HRS. FROM L AUNCH 6 0.AYSt 2 HRS•t SJ HIN5,, 3Q,S3S SECS' G•E 1T• RAGR 1•2'+8QJS't229QQ l 2•oo2 

PHA5E ELAPSED TI P1E e IAOOOOQO•O'+ SECS1 PHASE ORBIT COUNT 12i3 TOTAL ORB IT COUNT 1ZsJ 

SCLE NOCENTR!C 
11.L •91JOJ7J92•02 
RL 9198Q57J3•02 

ORB -1•8IA~•o~•n1 

YL l19'+q7 <4l\+02 ZL 3dlZJOJQ+02 OXL le6360l07+0l 
oEc L I •8169905101 
RARB .. ltl2\7117q+Qi 

RAL l 16878252+02 VL 51.S'+tJ'+O,•OJ 
DNRB -21 673•711•01 RANRB •7,9S3797c+•OI 

SELENoGRAPHJC 
XS •31601'+52'+'02 

ALTS 5•,5638'+1'01 
LTS • 1•6'+93567•0! 
LIN l167BISllS+02 

YS •91QOJ111'B•02 
LATS l1f75992Q+OI 

LNS '+•2'>86\52+01 
LAN •)170 19907•0 1 

SELENOC[NTR IC OSCULATING ELEMENTS 

zs z,o3'+1S33•02 
LONS • 1•116262,.+02 

L TE "''+t 708122'++00 
LAP •819893626•01 

oxs •'+19Soo782•0J 
VRS 51 i\S7 1I88+0J 
LNE 5 1 6'+c+Ql98+00 

DR I tOS12228•00 

SMAS q.97J33A1•02 ECCS 715 169017 .. 0'4 INCS J11192J2'+s•o2 "ANS • 11S7763t2•02 
VHS .. ?.•115197't•03 HNHPS • ! 1ij5720 I S•O I APMPS •61 1277217 +0 1 JNMPS l••Sb58!6•02 
TAS I ·~llRJ296•n2 EAS J t&'4B206A+Q2 MAS l •6'+eo•'+o•oz SLRS 9,9733320•02 

PALS S•ARS'f6 J7+(lt .AALS 61n353996•0I 

BODY ATTITUDE AND FORCES I EUL ER ANG LE SEQUENCE Y,Z,X I 
RHAT ... q,11975279'"06 PRAT .. ;.nllb720 1 •02 YR.AT .. z,727 1t1t82-07 

XTX 310611•265•01 YTX ! 19355927 .. 0 1 ZTX 91l l 9855q .. Ol 
JI.TY Rqd !3&+0~'"0 1 YTY •'+173586 19-01 ZTY • J 18'+8357e•Oi 
XTZ '+•0SS9A7q•O I YTZ 81S921Sl0-0I ZTZ •Jd l aJ1l1-01 
ALS !11'4b991S•02 Bys l166q5qs1 •02 ALE J1 SJ86131•02 

ALEI 214Ji7S5 \ 53'0I BTEI A129SB99l+QO SOLSV •6.2259266+01 

RADAR TRACKING 

VEHICLE OCCULTED FOR P1!L-71 x.y us9 .. 30 

VEHICLE OCCllLTfO FOR BOA•02 X•Y U5R•30 

VEH I CLE nCCULTED FOR ANG•91 X•Y USA•H'I 

vt:HJCLE nCCULTED FOR (yJ-Qq ... , \I SR•30 

vEHI CLE OCCUL TEO FOR ACN-75 X•Y US8•30 

VEHICLE OCCUL TEO FOR GyP1 ... I q x ... y USR .. JO 

~CH I CLE OCCULTfQ FOR MA0•2.l X•Y USR•85 

VEHICLE OCCULTED FOR GQS•2A x .. y u59 .. 95 

•••• • • L H I LUNAR REF, /PHASE I '" 

IGA 
ALO 
BTO 
GMO 
BTE 
ESB 

! 1 't7SB83 ! •02 
.,.9 ,Q9t 78Sc+•OI 

6120s9oe;-o'+ 
010000000 
Je72&+18SJ•o2 

·s, f I07'+JO•OJ 

DYL 'lt60 0030 2+0l 
PTHL I' J 277073'"'02 

OSV •115620R03+0 1 

DYS 
PTR 

DSHP 
VT 

2•0271928•[]3 
t • J 2'+3 10J•OZ 
s, 60770 I c+·o I 
5•3S71181•0J 

APFS • 1 •2727262•02 
Apos 9,90003'+9•02 
PERS I • 9786936•00 

HGA •J•713 1Z S8•Q2 
ALLV 010000000 
BTLV Se 10 57799•03 
GHLV 0•0000000 

ALH 9 10000Q09•0t 
ASB '+ • 1878965+0 I 

MEAN•OF"•EPOCH 1971 FE81 1971, 23 HRs•t 28 MINS•t J01SJS sECs• G1H•T1 

OZL 2•1663597•03 
All •61 ~735077•01 

RASY •lf•Ol 1•1 2s•o 1 

DZS 2 1 931S19J•o2 
AZR •8 16798 11 '++01 

RSHP 3 1 756932'++01 
HVLS 6•Q3278'+9+ol 

RPS 
Tf PS 
HT AS 

OGA 
ALL I 
BTLJ 
GMLI 

BTM 

9•96SB'+ 1J•o2 
11q598S96+oz 
J•6Uooooo•o2 

1 156J93 1J ·o2 
- 1 •1660'+2&+• 0 2 

2• 197'+9'+7•01 
•7•9'+ 9'+286•ol 
-117999969•02 

U5NH JNTFT I sEc 

le'+711.11RISIAS5'+7•00 2 HRS, FROH LAUNCH 6 DAYSt 3 11RS• 1 8 MJNStt J01SJS SECS• G1E1T1 R.a,~R I. 28S6J8Q'903309'++on2 

PH ASE ELAPSED T p4[ ,170000Qfl+O'+ SECSt P1iASE ORBIT couNT .379 TOTAL ORBIT COUNT ,379 

SELENOCfNTR IC 
XL "''+•J'+9361tt•02 
RL q,q7926'+7•n2 

ORB •)105092)\+0 1 

YL 7•'1163265+02 ZL S10662ij5z+02 DxL ll169703S0+03 
OECL 310509131•01 RAL J t20JB9B ... 02 VL S1l'+26 19't•QJ 
~ARB .. 5,96\0!SS•OI DNRB •216713• 111•0 1 RANRB • 718S73Q'41•01 

SELENOGRAP HJ( 

XS ·•• 103A082•02 
At.TS C:,e9'+J292R•n 1 

l.TS '"'I •6'+h lR 7 .1'"0 \ 
LIN l167R l '+2l+Oz 

YS •)1,6 13'+9 3+02 
L ATS 1 •0'+89A72+0I 

L NS ll1285,h80•0l 
L AN •317 118 2'+5• 01 

SELENo(f.NTR!C OSCULAT I NG ELEMENTS 

zs I •S l 6B qzq +o2 oxs '"2•08J J J 36•oJ 

L~~~ = ~ :::~:·~~:g~ VRS Se .)Sa3953+03 
LNE 516368550•0 0 

LAP "' i 1 136J 78c+•02 OR - 2.t879800•oo 

SHAS 9197S'+92c;•o2 ECCS 6eij'+'+'+637·0'+ INCS I 1'49236'+7+02 RANS '"' I 1S77&+88)+QZ 
VHS -1•21'+'+1'+&++03 HNHPS • l t467S29~+0\ APP1P5 217'+961>711+0 2 JNMPS J 1656SlQ9•02 
TAS · 1 ·1~96235•07 EAS -1 •1593022•02 HAS • !1259QOJ2+02 SLRS 91975'+880•02 

PALS S1917b.118A•OI -'-'LS 610'462616+0! 

RODY ATTITUDE ANO FoRCCSIEULER ANGLE SEQUENCE y,z,xt 
RH ... T • 1•1993el6'"C"15 PRAT -s-o'+78SJl .. 02 YR.AT •1102119036-06 

JI.Tit Rt7Rq8\90•0 1 YTX I ••Jc+6933•01 ZTX i11lS8'+1f'+A•OI 
XTY '+•7272957•0 1 YTY •'4e73503S6•0 l ZTY •71't3!BJl'+•OJ 
XTZ 6•2S90bR0•02 Yrz e.592010•-01 zTz -s.016s•13 .. 01 
ALS 71n2AS695 • 0 1 BTS I 167't2Sll+02 ALE l 106bi175&+tQ2 

ALE I 215721178(1•01 eTEI e,3585\82•00 SOLSV •6t67S I •'1•01 

RADAR TRACKING 

VE.H I CL£ O((ULTEO FOH P1 JL • 71 lt.Y USR- 30 

YEH I CLF nccULTEn f"OR BQA .. 02 lC•Y usa ... 3n 

Yt.HICLf OCCULTEO FOR ANG•9! X•Y US8•30 

YEH!( LE oCCuLTEO FOR Cyl .. O'+ lt•Y USB-30 

VlHICLE OCC'.ULTfD FOR ACN ... 75 X•Y USB •3 0 

VEHIC LE OCCLILTFr> FOR GYP1•\'t X•Y USR•30 

VEHICLE" OCCULTFO F"OR P1A0 .. 2J lt .. y USR•AS 

I GA 
ALO 
BTO 
GHD 
BTE 
ESB 

I 1 l2 1 6569•02 
•J ,36J't0'+9•02 

'+e J 1'3il l•Ol 
•91B9 11 7os•o3 

117625100•02 
•91 .. 0c+'f7JS•OO 

DYL 2152'+1<419+03 
PTHL "'Z.198986ZJ-02 

OSV .. 1•56i763S•OI 

DYS '+•9Q37SJS•oJ 
PTR "'2 1 98 11011 -oz 

DSMP 5•S97987J•O t 
VT 5•35839'+5+03 

APFS ""l•SIO'+S6 1•oz 
APOS 91981,21 1•02 
PERS ) 1979J3'+B•oo 

HGA 
ALLY 
BTLV 
GMLV 

ALH 
ASB 

•3•60809;6"'02 
01QOOOQOO 
1.1613361-02 
0 I 0000000 
hQOOOOl I •Qt 
I• c+2882S2+01 

DZL 31ll99137+02 
AZL "'B1S8't7'tSB•ot 

RASV •11• 0Jo6009•01 

OZS •S• 7J 17&+'t't•o2 
AZR -9•62 ! 7896•o t 

RSMP J•7't'f9q53•ol 
HYLS 6•0196935•0 1 

RPS 
TFPS 
HT AS 

OGA 
ALL I 
8 IL I 
GHL I 

"™ 

9•969063B•o2 

1 1&+7eJc+oJ•o2 
l•60ooooo•o2 

""2'l i•68Sq•o2 
J•6'+92876•Q2 
6•S800961•ol 

""6•56S0768• Ql 
- 1 , 7999993+ 0 2 

~ 

" 

( 

,. 

( 

\ 



r 

r 

i 

( 

\ 

\_ , 

661 

VlHI CLE 0((lll Teo FOR Go5•28 X•Y uss-es 

•••••• LH I LUNARH~f~!or~:~~E~ ,~;, 5 FEB• 1971 • 23 HRS•, 'fl HINStt JO,SJS. Secs• GtHtTe USNH I NTFT I SEc 

l tlf7391815!8S51f7•oo2 HRS . FROH LAUNCH 6 DAY$• 3 HRS•1 23 HtNS•t 30t&JS SECs• Gt[tT• RAGR l•3232'f07S776J75•oo2 

PHASE ELAPS[O TJHE ,360 00000+0't SECS, PHASE ORBIT COUNT ,505 TOTAL ORBIT COUNT .sos 

SELENn crNTRtc 
XL 3, t •928't6•02 YL 8,5599997+02 ZL 3,99'fl&IS+02 DXL.. 'f,9S'f6,67+0l 
RL 9•97299St•02 OECL 2•360929'f+Q ! RAL 619SQ6&39+QI VL Stl'f6QS9••03 

ORB •21360929't•O I RAR8 • l tf0't9336+02 DNRB •216673A06+01 RANRB •71865 79'19+01 

SELENOGIUPHfC 
XS • 9qJ90197•02 

ALTS 5,~8QS98t•OI 

LTS · 1 •6ifJD2ss•o1 
LIN I t1;78087S•02 

vs 3, •59 J 760+02 
LATS 2t952'f888+QO 

LN S '+.Z7JJ209+QI 
LAN •lt72)ifijif9+0 I 

ZS 
LnNS 

LTE 
LAP 

S1 l3687SJ+OI 
11S6S769J +02 

-'+•68S6't9o+oo 
- 1 . I 999&8e+oz 

oxs 2,039388~+03 

VRS S136JB262•03 
LNE St6296'+6Z•oo 

OR -S.25'fB7s7•o o 

SELENQC[NTR tC OSCULATING ELEHENTS 
SHAS 9,9?5?959+02 ECCS l•022Z6'tO•OJ 

VHS •21,13l'f9J+QJ RNHPS • !1'1800062+QI 
INCS I •'+92J618'f•02 RANS '" 1 e577JSJ'+•oz 

APHPS .. 9. I 'f09t I o • o I I NHPS 1. •S6'+6 I 2• 02 
TAS •7•14 11ess1•01 EAS •7t'f0S928"1•01 HAS •7e'I002f6S•OI 5LRS ,,,751aso•o2 

PAI.$ S•A930322•0t AALS 6e08•98,S+OI 

BODY ATT lTU OE ANO 
RHAT • I e836S'f09""05 

XTX 9•z7 17 852•0 1 
XTY •!•9820!9\•0J 
XTZ ""3• !78930<.f•OI 
ALS 2•ii925<.f77+Q I 

Al.El 2iS6S0<.!29•0 I 

RADAR TRACl(ING 

FQRCESIEUL[R ANGLE SEQ UENCE Y,Z,X I 
PRAT •Se0S38760•02 YRAT • I 16'+llf?IS • 06 

YTX 1•93'+8101•0 1 ZTX •31207Bt l 7•0 1 
YTY •'+•73ZBJ'fO•OI ZTY •815 832326 • 01 
YTZ 815939976•0 1 ZTZ •'f100'16•B9•0I 
BTS l•~JII021+Q2 ALE 6tll60728•0t 

BTEI R1NS7ft96+00 SOLSV •2.JBt926o•OI 

VEHICLE OCCULTED FOR HIL•71 X.y USlh•l O 

VEHICLE OCCULTED FOR BOA•02 X•Y USA •3 0 

·.;EH I CLE oCCULT[O FOR ANG• 91 X•Y USR•30 

VEH ICL E ~CCULTED FOR Cyl-O'f X•Y usA-30 

VEHICLE OCCULTED FoR ACN-7S x-y USA-JO 

VEHICLE OCCULTED FOR GYH- l 'f X-Y use-JO 

VEHICLE OCCULTED F'O~ HAD•23 X•Y USR•95 

VEH I CLE OCCULTED FOR GOS-28 X•Y USR-85 

•••••• LH HOO"I REF t /PHASE I • 

I GA 
ALO 
Bro 
GMO 
B1E 
ESB 

8 • 6 703SlO•O I 
11 781973S•02 
! 1l222B t9 •Q2 

"' 1 •211'+160•02 
t 17S892JJ+o2 
2136SQ J JS•Q I 

DYL ·1 tQ6319IO+Ol 
PTHL •S•6319t07•Q2 

OSV • i•S61'flS2•QI 

DYS 'f, 836'+000+03 
PTR •5• 6152932·02 

OSHP S•S88j9Q'f•QI 
vT 5,31qa2Js•o1 

APf'S "' 1•57"1t636•oz 
ApQS 9t98S9936•oz 
PERS 1 t97•'+2!q•oo 

MGA 
ALL V 
BTLV 
GHLV 

ALM 
ASB 

"'6•i+2210Jo•oJ 
0.0000000 
2•o820765·02 
0 I Q00000Q 
9•0000017•01 

"'l • 7125031 •o I 

HEAN•Of'•EPOCH 197 1 FEB. 1971, 23 HR51 1 41"1 HINStt "l•ol'fl SECS• G,M,f, 

02L .. 1 •7032'f9 t+ol 
AZL "'' • JU J2Q6t•o2 

RASV "'•+tOD9!P6s•oJ 

OZS ·t,Q9Sl306+Ql 
AZR • 1 •0179829•02 

RSHP J • 73306QZ+o1 
HVLS S•9S69989•oJ 

Rps 
Tf PS 
HT AS 

OGA 
ALLI 
BTLI 
GHLI 

BTH 

9•96SS981•02 
1•'+779871•02 
l•t.000000•02 

'""5•"1625776•02 
218873219•01 
6 1 'f•s111s•o1 
6•6'+69'197•01 

· 1 17 99981'+•02 

J ,'+71f J 281700 1 J'tl+002 HRS, FROM LAUNCH 6 OAYS1 3 HRS•1 2'+ MINS" 'f6tllti SECS• G•E•l• RAGR 1 •326J996S'f9'110l+on2 .... ······ ... ·······. ············ • ENTER!NG LUNAR PENUMBRA ••• • ...... ········ .... ······· ....... . 
••••• • L H "100N REF, /PHASf. 1-

MEAN .. QF'•EPOCH 1971 F'EB1 19711 23 HR51, lt't HINS1t 571560 SECS• G1H•f• 

l 1'+7'fj59BB922119•002 HRS, F'ROH LAUNCH 6 DAYS• 3 MRS•1 2'+ MINS•• 571560 secs• G•[tTt KAUR l •326B767'fS669JO•Oo2 

•························•······· • ENTERING StJNLIGHT ••• • ................................. 
•••••• LH HOON REF, /PHASE I• 

MEAN-OF'•Ef'OCH 1971 f'E81 19711 23 HRSt1 S7 HINStt 71389 SECS• GtH1T1 

l1'+76\A719I009S2•002 HRS, F'ROH LAUNCH 6 DAYS1 J MRS•1 J7 HINS11 7t389 SECS' G•E•T• RA<:.R I •3S7369S276'tQ68+002 

•••• •••••• ee •••••••• e •e•e ••• e ••••••• ·········.I ..... . 
• •••ACQU I RED BY GYM-It+ X•Y us e-10 ON OCCULTATION•• • • 

·························•···•••··············•······ 
SELENQCENTR IC 

XL lhSOl'f21f'f+Q2 YL Sd21'16Al•02 
RL 9196S97QJ•02 OECL 51203'11'+0•00 

ORB •S120J"l l ltO+OIJ ffARB • ! ti+89J"120+Q2 

SELENoGqAPH JC 
)(5 .. ,,. , 3'+ ! '4629•02 

ALTS S•SIOJ5Q7•0 I 
LTS " l t639ASJ3•0 1 
L.IN 1•61eo12s•o2 

YS 819l88a6S+02 
LATS •S1S"I Ol~SZ • OO 

l.NS lf126Q67l7+0I 
LAN •3t,l7 J J30•0 I 

z1. 9,01a1Joo•o1 DxL 2.se11sos•o3 
RAL )1 10 65797+01 Vl S13lf9299b•03 

DNRB •2• 66~J86S+QJ RANRB • 7186i+9BBS•OI 

ZS •91621'+,33•0 1 
LONS 1 • 159S!S1 • 02 

LTE •'ft67itJf8s•oo 
LA P - 7,868036s•o1 

oxs '+ 1 'B2'+JD2•0J 
VRS s,J6soS'l7•oJ 
I.NE Se 622'+ I J2+00 

oR . ... 69 12sso•oo 

DYL "J•829JSOS•o3 
PTHL ·s•o2'f7979·o2 

OSV "'1'56 109 52•01 

DYS 2•21lfl60J•Q3 
PTR •S•Q09998S•02 

DSMP S•S78'+Q'+Q•O I 
VT S136SOS26•0J 

DZL "'2•693"1'119•oJ 
AZL • J • 2036567•02 

RASV ""'+ 1008StSJ•oi 

ozs · 1 100'+3BtB•oJ 
AZR - 1 •aOB'+6iO•o2 

RSHP )•72 tl 27o•ol 
HVLS 5•88675 1'1 +01 

GyH- 1'+ X•Y usB-3o 
AZ) 71\12376'1+01 

RA 
AZ IR 

Y)O 

1·~22'+1o s• o2 
ltlf617767•03 
I •7388709+ 01 

O(CL 2•6330809+01 
ELV 2.2s2of79•01 

RL A I 
ELVR !:!~~:r:;:g~ R:~~f !!t~;~~ft:&i R:~;: .!: g:~:~=~:g1 

1130 li•63J6t+99+01 xes - l 1 7963fle•o1 ''S 6, 09 33956•0 I 

LM ... aoN REF 1 /PHASE 1-
MEAN-or-EPOCH 19 7 1 FE81 197 11 23 HRSe 1 !P H IN S1 1 Ye819 SECS• G,H,T, 

l t'+76 t9J9t+J023 6B•oo2 HRS. rROM LAUNCH 6 DAY!, 3 MRS•t 37 HJNSot 918(9 SECS' G•E•T• RAGR t 1357'+7toBSt3786+oa2 

.................................. ······· ........... . 
• •••ACQUIHF.:0 F\Y MJL • 71 X-Y "se .. 30 ON QCCULTATION••• e 
• ••t ff f •I e •• ••t eee • + e ••ft t• t• I• e l•••+•••tt I• t•tt ••t • • 

SELENOCENTRrc 
XL 8•51178'11•02 YL St!06Q97Q•Q2 zL e.•102161•01 DxL z,s11•2s1•03 
RL 919659516•02 OECL S11'llQ'l8"1•QO RAL 3,09S8fl7•01 VL S13"19JQ8lf•QJ 

ORB •S1 1'+10~8'f+OO RARB • 1 11190'+ I 06 +02 DNR8 •2e6il33tl 1+0I RANRB •7e86So0•9 +0 1 

DYL •318JSZiS8•0J 
f'THL -S•Q180Q"lo•o2 

osv -1·tt6 1o •s2.01 

DZL •2•69'f"l787•o3 
AZL 00 l•20J7SJo•o2 

RASV •"l•QOBStSJ+OI 



SELENClGRAPHIC 
XS •'tt322J286+02 

ALTS S1Blnl6JJ•n 1 

LTS •1•6398533•0 1 
LIN t•679072S • oz 

YS 81•277196+02 
LAT S •S1S63'1 12't+oo 

LNS 't•26Q6737+oJ 
LAN •J1737 1 327+QI 

ZS .. 9,66J7261+0I 

LONS l•lS8JJ81+oz 
L TE ·'t167'tJ7Bs•oo 
LAP •7185570 IO•OI 

062 

DXS .. , '87'tlf6S+Ol 

YRS s,J6so•Js•oJ 
LNE S•A22 .. l l2•oo 

OR '"'t168tt87Sz•oo 

OYS 2•20 .. 0229+03 
PTA -s· ooJ1771-oz 

OSHP S•S78'tQ'to~o 1 
VT S•J6506 1 J•QJ 

DZS •1•0032678+Ql 

AZR • 1 •008JqJS~oZ 
RSHP 3•72 11 270+01 
HVLS S 1 886S6't 1 • 01 

HIL•71 X•Y usB ,.Jo 
AZ! 8•\269696•01 

•• 
AZ IR 

1 1021J l't22•02 
1 13892231 .. 0J 
S176~2S90+00 

DECL Z16't90M l 9•0 1 
ELV 't18S6 1!Se•o 1 

RL A I 
EL VR 

Y8S 

I •,6JBS8Z•o1 RLAZ 
31S97'tZQ9•QJ RANGE 
't1 08 SS l 96+0 1 

1•68SZJ'ts•o2 RLAA 7•Q769691t•o1 
2•1 100 1S8•05 RRATE -S•77 t 6&J o •oJ 

XJO 't•\I07S99 +0 1 '30 xes .. 7,4J2ofS1+00 · 

LH I MOON REF• /PHASE I • 
HEAN•OF•EPOCH 1 97 1 FEBe 197 1 1 23 HR51 1 ~7 MJN5., 10 1 1 35 SECSt 6,M, f , 

l ,'116 19't820't0'tOS•oo2 HRS, FROM L AUNCH 6 DAYS• 3 HRS•1 37 MINS., 10.JJS SECS• GtEtT• RAGA 1 •357'1B't28 187'f79•oo2 

·•·····•··•·•···•··••••••••••••··•••····•····••·•··•• • •••ACQUfR[O RY Gos~ze X•Y use-es ON Q(CULfATION••t • 

·•··•··•·············••········•···••••··•···•·•·•••• 
St:LENOCfNTR IC 

XL 8ti; I J098A•02 YL Se(Olf l lf06•02 
Rl '•96S9q92• n2 oEC L S• 1 3 .'l11S9•00 

ORB •C:.1\l3l tS9 •00 RAR8 •l•lf90S't6S+02 

SELENOGRAPHfC 
XS •'41)198939+:0? 

ALTS StA IOlq02 •0I 
LTS •!1t'i398SJ3•0 1 
LIN \ 1t1i7A072c;•o2 

VS At9288J99+02 
LATS .. 5,56~3696+00 

LNS lft26067J7•0I 
LAN •J.f37 1J 26•0 I 

ZL 819 16SJ21f+OI DXL 2ii76671f8+ 0J 
RAL 3109'1S3't9•0I VL S131f9)091f+OJ 

DNRB .. z,6633~0S+O I RANRB •718650 ! 26•0 1 

ZS -9 1 666B .. J2+0 I 
LONS It I SB I 83J•02 

L TE. .. .... 671f3fBs•oo 
LAP •718Slf l 32 1+0 J 

oxs lft788Q828•03 
VRS S136SQ6'16•0l 
LNE S16221fl32•00 

OR •lf168q Q826 +QQ 

DYL •318360QSS•o3 
PTH L ·s 10 1? 1sso-02 

OSV ""l•S6 J0 9S2•0 1 

DYS 2•202707S•Q3 
PTR '"'5•002J291f•Q2 

DSHP S•S78'1Q'to·o1 
VT S• 36S0621f+o3 

DZL ·2•69ct6Q97•o 3 
AZL •1•2037652•02 

RASv •1t• ooes1s3•01 

OZS •J•Q0312S8+o3 
AZR '" 1 •Q083286+ oz 

RSMP 3•7211270•01 
HVLS S•886S't!O•o! 

Gl>S•28 x .. v l15B .. .11c; 
AZ I 7 •\If t 2 A05 •n l 

RA 
AZ 1'~ 
'30 

I •1)2JBB29•Q2 
2 tQ092blf9 00 Q3 
1 •71fl893 ! +QI 

DECL 2•6 19A ! S9•0 I 
ELV ! 1991J.:tB9+Q ( 

RLA I 
ELVR 

YBS 

I 1 9556!36•0 I RL A2 
31 16721f'f7•03 RANGE 
613020256•01 

J •67Slf683•02 RLAA 7 1092 16 19•0 1 
2• 1239923•05 RRATE •S 1 9957c+33•0J 

XJU t1i1qUAJ1tnA•o1 xes •'ttl31t'tflf1•0 1 

•••••• LM HOON REf, /PHASE I • 
MEAN-or-EPOCH 1971 FERe 19 7 1 1 23 HRS1 1 ~7 MINS,, J l13 J lf SECS, Ca,H,T, 

l,lf76 2036S J lf2822•002 HRS, F'ROH LAUNCH 6 OAY~1 J qRS•, 37 MINS•• llt3tS SECS' G•E•T1 RAGR l• 3S 76t71099QQ76+o0 2 

·····•·•·•·········•·•··············•··········•··••• 
• •••ACQUJRED RY BDA-02 X•V usn-10 ON oCCULTATION••• • 

·••···•··············•····•······················••·· 
SELENOCf.NTRJC 

ll:L R15265669•02 VL S1Q8't0)98+02 
RL 9•Q6S97.lfA+Q2 DfCL S•OSl6099•on 

ORB '"'S•nS 16099'00 RA~B w lelf919'422•Q 2 

SE LENOGQAPH!C 
xs -11.29't8631•n2 

ALTS ~·A09A965+ 01 

LTS • t •6J9ijSJJ 00 0 I 
L I N l •h7 R072S+Q2 

vs A191fOJ 102+02 
L ATS .. 5,5Y672 '47•oo 

LNS lfe16067J7+0 I 
LAN 00 31737 1320•0 1 

ZL A.77SJoOo•ot Dll:L 2•S638!B7•Q3 
RAL .l1060S,,7e+o1 VL St31f9J2Q9•Q3 

DNRB •2 •6633 1311+0 1 RANR6 · 7~86SO'I01f•OI 

ZS • 917193686+01 
LO NS l • I S6S9l J +02 

LTE "" if167't378S+OO 
LAP .. 7,93eo16ct•o 1 

DXS l.f,7914599t•03 
VRS s,J6so760 • 01 
LNE S1622 1fll 2+00 

OR •lf167SS l 31f+QO 

DYL •3•8't36906•Q3 
PTHL ""5•QQ82JS2""02 

osv '" l•S6109S2•01 

DYS 2 1 1 89 1es2•03 
P TR '"'ft993 't 879•Q2 

DSHP S 1 S781f o'to ·o 1 
VT 5•365073••03 

DZL •2•69S91fJ3•03 
AZL · 1• 203ea9 o •oz 

RASV •lf•QOBS 1s2+0 1 

DZS 
AZR 

RSHP 
HVLS 

"" 1 100 16626•03 
"" I •QU8 17't't •Q2 

3•7Z 11 t7 o +o l 
5•8862972•01 

sDA-02 x-Y vsB-Jo 
AZ I 911fl71131"l•Oi 

RA l •O l 79S70•02 
AZ I R 21.1)079'426•03 

OEC L 
[LV 
xss 

2•6't91f2't5+0 1 
612731'tllf•Ot 
212't9732Q+OO 

RL A I 
EL VR 

Y8S 

1•96S213 l •OI RLA2 
31tt9213SJ•oJ RANGE 
217 1827 12•01 

)'6 859727•02 RL.AA 7•o7s 1233•0 1 
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AZL • 1tJ S 137SJ +o2 

RASV •1.1 1 0 07'1 ~93+01 

SELENOGRAPH IC 
XS .117'127'1'1f•n2 

ALTS S176'1 1Al9•01 
I.. TS ""I •63680 05 ""01 
LIN I 1b780837•n2 

vs 9100'12'1 19•02 
LATS • J 1)79t996+0J 

LNS '1 1 2'18'171.)+0 I 
L AN "')17'1?6755+QJ 

SE L ENOCrNTRtC OSCU L ATING ELEMENTS 

ZS 00 210356953•02 
LONS 617'12907'1+01 

LTE •'11663'1!\lo+ OO 
L AP •CJ.73'1Stl45+ 0I 

oxs l4 192578J9•ol 
\IRS 51367J2 1'1 +QJ 
LNE S16ISlfl 19+00 

DR -81D0 12Sl46•Q I 

DYS •2• !127'1'1t •oJ 
PTR •8tS'l l 2862 • Q3 

OSHP S156895iO'"O I 
vT S•367Jztz•o3 

ozs 
AzR 

RSHP 

HVLS 

SMAS 9,q7301ss•o2 ECCS 1 •18'18502 - 0l INCS ltlf9 ZJ~S2•02 RANS - 1 1S7732J 1•02 APFS - 11J't76530+02 RPS 
TFPS 
HTAS 

VHS .. 7.2 122so1•0J RNMPS • I •S050S87•0 I APMPS •6t87S9086+ ol J NHPS l 16S6 1f't 91f•o2 APOS 9t98't8919•oz 
TAS -1.2s1eo1s•oo EAS - 7.2'19Q381f•OO HAS •7121fOl472 1• 00 SLRS 9,9730& 11 •02 PERS 1 19786155+0 0 

PALS 51R3961fOA•01 AALS bo n 759t.97•0 1 

RO DY A TT ITUOE ANO 
RIUT • pAO'l9725"'05 

XTX •31 1272265-0 1 
XTY ·~·~O lh ?67-0 I 
JCTZ •'1102A9c;'li+•nJ 
ALS 1! 1S7 1579S•Ot 

ALf l z,;An 111b•o1 

~A.OAR fRACK I NG 
"'IL-7 1 x- r uss - 3o 

• ll 
'30 

RDA .. 02 
AZ I 
XJO 

f!NG-9 ! 
•z1 

R•25S61f9l•OJ 
]•7RS91J2•n 1 

x .. v usR - Jn 
q. 1 1 i+91nc;•n1 
211881)3)9•0 1 

x .. y LJ5B ... 30 
6•?IY'lqo n • o1 

JCJO 2ot 6792n3•01 
{Y J • 014 x-r US8•30 

AZI - 81A01f9fl9S•O l 
X3 0 • 21039J08'l•Ot 

A(N • 75 X-Y usB·lo 
All -3t103 169J •O t 
K30 '" 2•t.3 22bSJ•O ! 

GVM- ( lf X•Y USB-31) 
Al l 7•2'+5 '19'+'+* 0 1 
Xl O 6•3 1RSS72+0 t 

100-23 x.r use - ei; 
AZ! • ! • n5627 29• 02 
XlO • )•OAJ7~77•0 i 

GDS • 28 x-v usA .. BS 
Al f 71)257670•0 1 
XlO 6 •622 7Sl6•0 ! 

rMAx TE'RHINAT fO N 

fORCES ( EULER ANGLE SEQUENCE y,z,x, 
PRAT •51Q6S9 1'+ 2-02 YRAT • t16!760S 1-06 

YTX I 19396999·0 1 ZyX •91 29BZA06 "' 01 
YTY •'+17306322-01 ZTY 119060159•0 1 
YTl a.59'1107,1,-0I ZTZ l1 11f78i32-01 
RTS I •3000.'.\9 2•0 1 ALE 21856589&+0 1 

RTE I B.J,059229•00 SOLSV 6t26'1J2So•O I 

RA 1 10 21) 178+02 
Al !R l 17790A36-03 

Y) O 'l158'1J l )2 •0 0 
RA I 10 I 90i+5S•02 

AlJR JtRS633 1S- 03 
YJo •2••010101•00 

RA l•Olfll\!6 •f)2 
AZJR •2 152J03147,.03 

y 30 I I I 013q211 • 0 l 
RA I •O l JS07\+02 

AZ JR 9ob679920•0lf 
Y30 617972bSJ •O I 

RA I •O IO BS72 • 02 
Al fR •'lt799'l71f8'"03 

YJO l•'t29JS72 • ol 
RA I 1Q238t.fllf+.n2 

Al!R l16802'+0b -0) 
YJf) \ 157S7J2'1*01 

RA l •O l 06 I O J •02 
AZIR 3•8'15 ! '185 • 03 

YJO "'8q598 JlfO•OO 
RA ! 1023'1 ! 3'1+02 

AZJff 212529767-0J 
YJO I 153'l2033•0 I 

DECL 
EL V , .. 

DECL 
ELV , .. 

Of.CL 
EL V , .. 

OECL 
ELV , .. 

DEC L 
EL V , .. 

OECL 
E L V , .. 

DECL 
E L V , .. 

DECL 
EL V 
X85 

2,61476Z0 1• 01 
51190S677+0 1 

.. s.1999009+00 
2161f71405o•o 1 
61595366 1•01 
3• 1786't61•00 
2167275;'15+ 0J 
6 157991)8fl+O I 

.. 1t18'IO{S2+0 1 
216557718•0 1 
619596066•0 1 

-7t 25t730 t · OI 
21 7098680•0 l 
'117773~35•0 1 

•317266•1f1•0 1 
216l2Z J89•0t 
21573 12211•01 

•l• 202622'!•0 I 
2 16325166•0 l 
S•820Jf'89•0t 

' · '1807056•00 
216187832•01 
2, 28703ifO+O I 

•)11f330A77+01 

IGA -2.e o29 2 !3 •oo HGA 
ALLV 
BTLV 
GML \I 

AL O B,869QB77+01 
8T0 J,.997399-02 
GMO 010000000 
BTE 7,1190825•00 ALH 

AS8 Ese 1 .zs11 12s3•02 

RLA I 
ELVR , .. 
RLA I 
EL VR , .. 
RLA l 
E L VR , .. 
RLAI 
n.vR , .. 
RLA I 
ELVR , .. 
RLA I 
EL VR 

Y85 
RLAI 
E"LVR , .. 
RLA I 
ELVR , .. 

2,9 J 267J'l •Q J RLA2 
3, 12 09350 ·03 RANGE 
31771678'1•0 1 
21a9z3 .. 89•01 RLA2 
31551f9 J 79•03 RANGE 
21JB'174t99•Q I 
2 . e922961•01 RLA2 
J,7'168238•03 RANGE 
211259,22•01 
21821f70'1S+O I RL.a2 

• )187 10559 • 03 RANGE 

·2 .039 JS85•0I 
218 18 2392•01 RLA2 

"'2• 1'1'1'1'151 "" 03 RANGE 
-2. t14 90l'IJ•o 1 
2t9l6ol98 •Qt RLA2 
3151f86?6S•OJ RANGE 
519 197060•0 1 
2•817250S•O I RLA2 

- 3 1 3088203-0l RANGE 
-J1 0'1921 90•0I 
21tlz '1827 •ot "LA2 
l,2'183712 - 0l RANGE 
61 l92'1A07•01 

71'187 7 611-02 
0. 0000000 
210'113728·02 
010000000 
91 000 0022+0 1 

• )15 1'12677•0 1 

OGA 
ALL I 
BTLI 
GMLI 

8TH 

719Si'1365•oo RLAA 
2'1 008278+05 RRATE 

7•968't9J o •oo RLAA 
21096SJ72•os RRATE 

7•'1'11f20'IZ•oo RLAA 
21Q96570lf•05 RRATE 

7 • 829'+265 + 00 RLAA 
21095720'1•05 RRATE 

616867900+0Q RLAA 
2• 102362B•os RR ATE 

81250 l 't28•oo RLAA 
2ti 12868(+05 HR•TE 

8•3214 1886•00 RLAA 
2· 0986827•os RRATE 

815277972• 00 RLAA 
2 1 l l 'llf300+05 RR•TE 

·2•Blf7B7 '+ 9•oz 
• 9tJ JQB9 12+0 1 

3•7096 152+01 
5 I 8'+05826•0 I 

9t9612590•02 
1 • .. 7922e3+ 0 2 
l••Oooooo•o2 

- 2 •e8J71109·02 
J•z7e6131+00 

... z.23sz1so+o1 
7191fJ7313•QI 

· 1 .79998 17+02 

I 1 i 882021f•o2 
'l•Ol9l8Q6+Ql 

1 1 186 18214• 0 2 
'+•J2se120•0J 

I 1 18056146•02 
tt•z9q8aJ2•03 

1 1 I 7960'+7+02 
5•JlJJBos•oJ 

l' J 797J76•Q2 
S•J68239t+oJ 

I ' J 9Q2736+o2 
J•6B1s1.1 .. 3 + 0 J 

1 • 178'1970• 02 
S•'l76S268+oJ 

1 11896959•02 
3,7•o3 9 9t+o3 

(' 

(' 

• 

( 

" 

( 

l 
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•' •••• LM I LUNAR R[f, /PHASE 2• 
MEAN•OF'•EPOCH 1971 

665 
TABLE xxrx.- LM ASCENT STAGE DEORBIT - Continued 

(b) LM deorbit burn 

F'EB• 197 1 1 ~ HRS11 12 HINS11 S8t9'19 SECS• Ci1H1T1 USNH JNTFT I SE;. 

l 1'+78~30'flJ81BJ••oo2 HRS, FROM LAUNCH 6 OAYSt 3 M~!•f 52 MINS•• S8t9'!9 SEC5• G•E•T• RAliR 1•397126'11893119+0"2 

PHA5E ELA'SEO T I HE • 00000000 secs, PHASE ORBIT COUMT ,ooo TOTAL ORBIT COUNT • 75'1 

60'f THRUST •••• • ••••• 

········•••·•········ • ENGJN[ !GNITl l1il ..................... 
THETA 

BA.RC ,.. 
TGO 

DEL RN 
MR 

RC5PC 

I •9297538•00 BETA l•llBSJOSZ•OZ 
o.aoooaoo 01000DOOO OELV 

•t ••DS579'4+QJ VAY •'+t'f65918J+Ql 
0.0000000 
0.0000000 
0.0000000 
0,0000000 

0.0000000 re 
o.anooooo #OX to 
o, oooooon ,.c 
o.oooonoo RcSPD 

SEL£NOCENTRtC 
XL 91262'+062•02 
Rl ~t'lllt t lS32'02 

DAB I t83'160At.•Ot 

5EL£NO<iRAPHtC 
xs lt7'+z71iiq•oz 

ALTS 5•76'11819'01 
LTS - . 1 •6l6AQQS•OI 
LIN I •6780AJ7•oz 

YL • I t!i9B86l6+02 
OECL • l t83'f60A6+Q t 
RAAB I t41'fJ't'+6+0Z 

VS 91Q0'12'+1cHOZ 
LATS •ltl791996+Q I 

LNS ~•2'18'17IJ+Ol 
LAN •3•7"967SS+OI 

5ELENOCENTR!C OSCULAT I NG ELeHENTS 
srus 9,973n1ss•o2 recs t 1f8'!8So2-03 

VHS • 212122so1+03 RNHPS •l•S0SOS87+Q I 
TAS •71ZS7807S+OO EAS •712"9038'1+00 

PALS S19Jq6'108•0 t AALS 6e07S9697+01 

PRPNT 
HASS 

VRZ 
GHLP 

wFuEL 
HIRCS 
HENGP 

01000000o 
St277200Q+03 

-21QSSS{.Ds•o3 
010000000 
0. 0000000 
010000000 
o. ooaonoo 

TH 
HSF'L 

VDX 
GHLY 

woo or 
HOR CS 

'ALV 

318751999+02 
1.J79o7'17•oo 
6, 909"838+0 I 
0,0000000 
0 I 0000000 
0. 0000000 
9,90702 .. 7•01 

ZL. .. J1J3Sl•62+02 DXL • t 167i+67'12+03 
RAL •ltlSISi'li++o 1 VL. !'tt351S?i+2•03 

DNRll •2•tt•03fl7+QI RANRB "' 718'+9JS'IS+QJ 

ZS "'2 10l569SJ+02 
LONS 617'12907'1•01 

LTE · '1•663'1630•00 
LAP •9173'1St"s•o1 

D.115 lt192S7139+0J 
VRS S1367321i++o3 
LNE S16l5"1119•oo 

OR •8100125'16·01 

JNCS !1'1923!52+02 RANS ·115773231•02 
APHPS • 6187S9Q86+01 J NHPS l 1656'ti+9't•o2 

HAS •7121tQ't721+00 SLRS 9,97304 1 1•02 

VELG 
SPI 
VDY 

PLC HG 
WFOOT 
RC Sp A 

1 •Sl66J39•02 
218100000•02 
i•362so1e•o2 
O•OOOUOOO 
OtOOOOOOO 
a.0000000 

DYL .... •6021691+03 
PTHL •81S6S97'17 • QJ 

OSV •1•S607S8t•o1 

OYS •2q l27 .. ~fl+o3 
PTR •815ltJ2862•03 

OSHP 5 • S6895 I o·o I 
VT 5•3673212+03 

APFS •11Jlt76530•02 
APOS 9e98 .. 8919•Q2 
PERS l19786JS5•oo 

TACC 
VE.llH 

VDZ 
TOELV 

TB 
RC SPl:i 

2•36 2 6329•00 
••0"0•013•0J 
1 •o I 9So3£t•o2 
0•0000000 
U10000000 
010000000 

DZL •2•1!li7StQ8+Q3 
AZL ·1• 1SJ37SJ+o2 

RASV •it 1007'+'+9J+ol 

DZS 
AZR 

RSP1P 
HVLS 

RPS 
TFPS 
HT AS 

... 2•8'1787'!9•02 
·t131os91z•o1 

3•7096152+01 
S 181toS826•01 

9•9612590•02 
1 11t?t22a3•02 
l•60000oo+o2 

RODY ATTITUDE ANO fORCESf[ULER ANGLE SEQUENCE Y1Z1X' 
RNAT 010000000 PRAT OtOOOOOOO YRAT O•OOOOOOQ IGA 

ALD 
BTD 
GHO 
BTE 
ESB 

J.7522l:e1•02 
• 9•89t t 70S•Ol 

"•2688682-01 
0 I 0000000 

•21S31t8377+01 
21361t121t8•02 

HGA 
ALLV 
BTLV 
GHLV 

t • t 'lo7S01t•o1 
1 •7803091•02 
J 111t62B81t+Q I 

OGA 
ALLI 
BT LI 
GHL I 

·111ts82'ls•o2 
·1 16"SS769•oz 

215902299+01 
9•S76'+87s+ot 
1 1 eoooooo•o2 

XT.11 )17620'.\6'1•0 1 YT.II •111776077•01 ZT.11 •911768622•01 
XTY 71'118Sn'l7•QI YTY 613'191726 • 01 ZTY 2d57266o•OI 
XTZ S1§SQ9J'l2•n t YTZ •7t6 191t309•0I ZTZ Jt336J~S7•01 -1•796086&+•02 

91 1929750•0 1 
2•'1816693•01 

ALS \ 1Q939'!32+0z BTS •1•1"148723•01 ALE 1 1'+62'1,89+02 ALH 
AS8 

BTH 
ALEI 2•S80l776+n1 BTEI 81,0'!!9729•00 SOLSV 61ZltltJfS0+01 

AADAR TRACK I NG 
14JL-7l x .. Y use-Jo 

AZI ~12SS6i+9!+01 

1130 3•78S91J2+0J 
NDA•02 .ll•Y USB•lO 

AZI 9•71i+91os•n1 
.1130 213880339+0! 

ANG•91 .11 .. y use-~o 
AZ! 6•Zl91t&+OO•OI 
x3o 21 11t192os•o1 

CYl•Olt X•Y USB•30 
AZI •81A01t9996+0J 
.1130 •2•039308l•Ot 

ICN-75 X·Y USR•JO 
All •3•)0316R9+0t 
XJO •2•Al226S l +OJ 

GYH• l 'I .11 .. Y USB•JO 
AZ I 712'+Slt91t1t+01 
.1130 6tll8S572•01 

MA0•23 11 .. y llSB·RS 
AZ T •l•rt562729+{'12 
XlO •Jtr)A37A76•0l 

GDS•28 .ll•Y USB•AS 
AZI 7•3257669+01 
X30 6•62275J7•0t 

•• 
AZ IR 

y JO 
RA 

AZ! R 
y JO 

RA 
AZ IR 

YJO 

•• 
AZ IR 

YJO 

R• 
AZ IR 

YJO 
RA 

AZ I R 
YJO 

RA 
AZ IR 

YJO 
RA 

Al IR 
y JO 

lt021317R+02 
I 17790A36 • 03 
"•S8'13130•oo 
I 101901tSS+02 
3•85633 113_.0l 

•21907020!•00 
l •tJ t • 111 1t•o2 

•2t~2t03'11t•Ol 
I • I 02392'+•0 I 
I 101 IS07!+02 
•16679928•0"1 
617972b09·0I 
1 •0108572•02 

•'+t7991t7St•03 
l•1t29JS7 t •o1 
1 1023869"1+02 
I 16802'106 .. 0l 
l1S7S7321t+O I 
lt010610!•02 
J1A'ISJ'+86 • 03 

-a. f598llt9•oo 
t t(l231if \ 3'1•02 
2•2529766•03 
, .,392035•01 

LH I LUNAR REF, /PHASE 2• 
HEAN•OF•EPOCM 1971 

0£CL 
£LV 
X85 

DECL 
[LV 
X85 

DECL 
£LV 
•85 

0£CL 
[LV 
X85 

DECL 
ELY 
xas 

OECL 
£LV 
xas 

DECL 
ELV 
X85 

DECL 
ELV 
xas 

2,6'l16ao1•01 
S• l 9QS676+01 

- 5179898011•00 
2, 61t7'10SO+O I 
61S953662•01 
3117861116 1+00 
2.6727!S'ls•o1 
615799~85+01 

•I .t81tOfS2•01 
216557718•01 
lt•9S,6069•01 

• 7•2Sl7fSJ-Ol 
2,1098,78•01 
... 1113&3s•o 1 

.. 3, 7266f1t7+0 I 
216l22J8••0 1 
2•573 1123+0 1 

•312026226•01 
216325766+01 
5•8203190•01 
91'+107065+00 
2••t87Slz•ot 
2•2870339•01 

• l1'13J0•7••01 

RLAI 
ELVR 

Y8S 
RLA I 
ELVR 

Y85 
RLA I 
ELVR 

Y8S 
•LA I 
[LVR 

Y85 
RLA I 
ELVR 

Y8S 
RLA I 
EL VR 

Y85 
RLAI 
(LVR 

VOS 
RLAI 
ELVR 

YU 

1 ,'1568173•02 RLA2 •2•51915"0•01 RLAA 
l172093S l •03 RANGE 2• 10D827B+QS RRATE 
1;771678-t•Ol 
lt&+S86f87+0Z RLA2 •2153290S 1 +0 1 RLAA 
3,5S&t91BZ - 03 RANGE 210965J72+os RRATE 
21i8'17699+0I 
, , .. s957sa•oz RLA2 ·2•'l9QltS1t1•01 RLAA 
317't68235"!'QJ RANGE 210965701t•os RRATE 
21 (259i2l•Ol 
I •'16SZ75J•o2 RLA2 ·2•S637771t•o1 RLAA 

•318710~•1•03 RANGE 2•o•s1201t•os ARA.TE 
•2,0lttS81t+OI 

lt'l6777•s•o2 RLA,2 "'2t'l7S9 1 l6•01 RLAA 
• 21f'l'l'+ltSQ•03 RANGE 21102362B•os RRAT[ 
•2t llt90l'IO•Ol 

, ... 5 .. JZJB•oz RLA2 -2•S293678•01 RLAA 
J,5"186766•03 RANGE 2• 1 12868 1 +05 RRATE 
519197060•01 
l11t6s1S82•02 RLA2 · 2•60B22SB•o1 RLAA 

•J1308820lt•Ol RANGE 2•o•s•e21•os RRATE 
•J10'+92190•01 

t 11tSJ9983•02 RLA2 ""Z•SS'I0387•ot RLAA 
3•J"837)2•0J RANGE 2 1 11 ""30o•os RRATE 
6e 1921t•08+0I 

1 •20671t91•02 
lt 1Q19lBOZ+Ol 

J 120'17323+02 
1t1J2S8723+03 

l'ZD5 11.t10•02 
'1 1 2914&92,+03 

1•1981730•02 
S• 333l8 t3+Ql 

1 1 1•8J611•02 
~·3682)SB+oJ 

1•2oeso12•oz 
J•1tB18"1ts• o 3 

I• t 970'123+02 
S•'!76S27J+oJ 

1 1 zo8Zo9••02 
l 1 76oJ••s•oJ 

F'E81 197 1 1 O HRS,, lit MINS .. l~tt901 SECS1 (i,t1,T1 USNH fNTF'T I SE~ 

l,lt7901tltl7080921t+002 HRS, FROM LAU~CH 6 DAY51 3 MRS•1 S'I HINStt 15190 1 SECS• G1E•T• RAGR J 11tOol1tlS52!'1678+on2 

PHASE ELAPSED T 1 HE 1769525 17+02 SECS• PMASE ORBIT COUNT , O 11 TOTAL ORBIT COUNT I 7 6" 

GO'+ THRUST •••••••••• ..... ········· ...... . 
• ENGINE CUTOF'f • 

····················· THETA · 1 •12't308S• n o 
tlA RC 

VRX 
t•o 

DEL RN 
MR 

RCSPC 

31833 1586•00 
• 1 19397227•0] 

010000000 
.. q.961Jo9J•o2 

Q1Q000000 
0. 0000000 

SELENQCENTRfC 

BE TA 
OELV 

VRY 
re 

wax 1 o 
pC 

RCSPO 

I •68 J 261tS+02 
1 •8366350•02 

•'le386 t 27t•OJ 
il•OOOOOOO 
n 1 nooooon 
0. 0000000 
0 I 0000000 

.llL 9t033'+26]+02 YL •?,q682A53•02 
RL 9t9bQ9011•n2 OECL • I • 992608!•01 

ORB lt99260B l +O I RARB \ 161t717S9+02 

'iELfNQGRAF'HfC 
XS '+•)'17'+220+02 

ALTS 5•7596607•01 
LTS •!•6365297•01 
LIN J16789QS9•02 

YS 8•7211'128+02 
LATS •lt{960399+Ql 

LNS '1•2lt73•06+0I 
LAN •315626938+01 

SELENOCENTR!C OSCULATJNG EL[H[NTS 
SHAS 9•JS36091t•02 ECCS 6eat969673•02 

VHS •1t)9t9869•03 RNMPS •1 • 350522 1+0 1 
TAS • J t78Q299Q•oz EAS "' 1 •778971t9•02 

PALS •6•31386'+1•01 AALS S18'IOIS ZO•Ol 

PRPNT 
HASS 

VRZ 
GHL' 

w'UEL 
THACS 
HENGi' 

I •06 12J2s•o2 
s.11 1ot61•03 

.. , ,9362"63+03 
0.0000000 
o .oooooon 
010000000 

-1to612)zs+o2 

TH 
HSFL 

VDX 
GHL Y 

woo or 
HORCS 

PALV 

31875 \ 999•02 
I •l79o7'17•oo 

•z t 165'+0 1 l•oS 
o. 0000000 
010000000 
010000000 
t1 l 821t308•01 

ZL .. 3.391t75DJ•02 OXL · 1 ·9397227•03 
RAL • 11sze2 .. 10•01 vL sd720096•o3 

DNR! •216b0 1520+0 t RANRB •7,8'+6901tO+ot 

ZS •2 t 06'12!l&++02 
LONS 6t3S0"tOo•Ol 

LT[ •'tt662S l 69•DO 
LA' 7e90t812'++0I 

OXS lt161&989't+Ol 
VRS S1f8776Q9+0J 
LNE 516l1t7•D••oo 

QR •11J3S'10l'l•Ot 

INCS l •'l95'+1i1•s•o2 RANS -i.1122011•02 
A,HPS I t07JS)68•02 INMPS I ••ss2•1s•o2 

HAS •lt7776o9z+o2 SLRS f1ll'11267•oz 

VELG 
SPI 
VDY 

PLC HG 
"FOOT 
RC SPA 

6•'1•6201to•o5 
2•8 I OOOOo•o2 

·'1•330Bo21·05 
't 1D"ltS966•01 
0. 0000000 
010000000 

DYL • 1t1386t27 1•03 
PTHL •11368S768•0J 

DSV -1·s•o12B1t+o1 

DYS •21J559Q"IO+Q3 
,TR •t136'11f2f8•QI 

OSH' S•s•1111t2•01 
VT S•18771t6t•03 

Alll,S 
A•DS 
PEAS 

'+•02•100J•o1 
•·••1J101+02 
I• 7971593+00 

TACC 
V[.llH 

voz 
TOELV 

TB 
RCSP8 

2 1 1t 111 200•00 
9•0"09012•03 

•It •J30Bo27•o5 
1 •Al66Jso•o2 
7169S21tB5•01 
010000000 

DZL • t • 9362'+b3+oJ 
AZL • 1I 1 3SZQ1t8•02 

RASV •1t•Q073SJ9+ot 

ozs •i •6588 169•02 
AZR •9•)fQl977•ol 

RSHP 3 1 708S9S&•ol 
HVLS S 19l606l'!+ot 

R•S ,.,s 
HT AS 

8111tsto8s.•a2 
I' &+8791 &2•02 
3 • 6000000+o2 



666 
(' 

ADDY ATTITUDE ANO FORCES I EUt.ER ANGLE SEQUENCE Y,Z,Xl 
RRAT l • \ 8A71-i't l '"' 08 PRAT B1 t 'i99b 2 "1 • 06 YRAT - le78)2.66 • 0"I IGA 1 • 7~22286•0 2 MGA t • J't07S99+0 1 DGA • t •79582'1s• o2 

XI x 3•762029A-OI YTX ·1 •2776QJQ•QJ ZTX • 'h1 7686S9• 01 ALO 0•0000000 ALLV · 1•?813sBs•a2 ALLI - 1 •6'tS.S7~9• 0 2 

lTY 7•"1 18"+96S•O I YTY 6,3't9ts"IS•OI Z TY 2, 1572,9"1 · 01 BTO •91199'1109•05 BTLV 1•1867'tlS+OI sTL I 21S.90ZZ't't+ol 
XTZ 5•SS09'196•0 1 YTZ •7t6 19't221 • 01 ZTZ 313363 00-0 1 GMO 0.0000000 GHLV .. , t796QBS7•oz GHL I ••576't&2s•o1 
ALS t ,(19393'10•02 ers • t ,7't'ies26•0I ALE I 1't622,S 6+02 BTE •2,slJBOS l +OI ALM Bt817S69Q+Q l BTH l•7922't96•Q2 

ALE I 2•'!i82 19SZ•0 \ 9 TE: I 8t6079"1't"l+OO SOLS V 6t602'lJlS+O I ESB 2.~•39320•02 ASB 2t'l8070D9+0I 

RADAR TR.&O: I NG 
"' I l.•71 x .. Y USfhJQ RA I 102 1 5092+02 OECL 2e6'17S,SB+OI RL A I 1 •"1566567+02 RLA2 •Z•SIB l 17"1+01 RLAA 1•206•1&2+02 

AZ I 8•26S7b79+0 I A 11 R I •17378l2 • 0l ELV Se21b9076+01 EL VR lt7"1o9703•03 RANGE Ztl00l7 16+0S RRATE 't • QS J 926'1+03 
XlO 3•7b026.1 1•n 1 '30 'ft ~95':iRSS+oo xes .. s.6671fa63+00 YBS l e 1-t66990+0 I 

RDA-02 x - v use -Jo RA 1 •019230 ! +02 OECL 2e6"1 73l2"1+01 RLA I 1 • "IS8S"ll9•02 RLA2 •z•S3&9826+01 RI.AA 1 •20"189"11+02 (' AZ I 9•7le70J1+n1 AZ IR 3,,.986795 .. 0 3 ELV 6t6207~89+01 ELVR 3eS72260 l • Ol RANGE z·o~s916J•os RRATE "I• J6062S 1 •03 
XlO 2•J6J6911+n1 YlO ·2·• 73225B+oo xes 3t2'+'tlflJ7'f+OO YBS 2tl5 BJ2DB+OI 

ANG•9 J X·Y USB •Jn RA I •Ol92R9S+n2 OECL 2t6726709+01 Rl..A I I •'f59'+2't9•oz RLA2 •z•"l8957Jo+o1 RI.AA J •zOS2967+oZ 
Al l 6•!9A0900•0t AZ IR •2 t637't 28 1· 03 E LV 616056797+01 E'LVR J,7535673 • 03 RANGE z•o959q8'f+os RRATE '+•JJ1so•z•ol 
X)O 1.• 1"10'+966•01 YJO I •rl••0'453•01 xes - 1.11a26Bo • o1 YBS z,0993&01•0 1 

CYl•O"i X·Y US0 ·3 0 RA I 101 16866+02 DECL 2,6555219+0 1 RLAI J,'t6St17Q +02 RI.AZ .. z,56JJ'tO l +OI RI.AA l t l 9&lZ7e+oz 
AZI - e.1•<+D1<+6•n 1 AZ IR 9. 9685397 .. 0'4 ELV 619327236•0 1 ELVR •3,886QZ9S-03 RANGE 2•09SZ 16J+os HRATE S•J7J't9JS+o3 
K30 '"'2 .C16605J't+O I YlD 7. 26B"I06S•O I xes -7.767 9 2 71-01 YBS •2 106S819S•OI ~ 

A(N .. 75 x .. y USB •3 0 RA 1•01 103 16•02 DECL. 2, 7Q96 I 77+0 I RLAI 1•'46762S&•oz RLA2 ·2•'t75l'flZ+O l RLAA 1 • 19s5us•o2 
AZ I • )1)35293t+O\ AZIR •'+t77'+1nse-03 ELV 'tt7610•61+01 ELVR "'2•!838't98•0l RANGE 2• JO&B68o+os RRATE S•'+ l tSJ22+0J 
X30 •1•66 't92b3•n1 YlO 3ttt272t'9S+QJ XRS •J17lZ3J5 7+01 YBS -2.17ss720+01 

GYM•l"i X• Y U<;R • 3Q R• 1 •OZ '+092A•oz OECL z,&J22ttJJ•o1 RLAI 1 .'tS39'+66•02 RI.AZ •z•S28 1 t 7J+o t RI.AA 1 •20&9902•02 
AZ I 1.zc;c;1on3•fl 1 AZ IR I 16733926•03 ELV 2•S98'tQ99+QI ELVR lt~7QS63 i •03 RANGE Z• J I ZJ7Z2•os RRATE 3•715lJS? + oJ 

"" 6 • 29JA3"i2+Q I YlO 1 •S63)90!•0 I XAS ·l• IS92&77+0 I YBS S1•D<tS89B+O I 
~AD • l3 x .. v uss ~es R• 1 •OI0799A+oz DECL 216323028•0 1 RLA I t • 1t6"199os•o z RLA2 '"'2•607S'f79+01 RLAA t• 197Zos9•oz 

AZ I ·t ••15336SS•n2 AZ IR 31R't2A't73•03 ELV 5,79802''+9+01 ELVR •31l2 Q7'f6l•Ol RANGE z•o98J928•os RRATE S •S I q8S99 +oJ 
K3 o ·.1 ein?J1 11 •n 1 Y30 •Att)6!3A3R+oo XBS 9,J9t'+,7z+oo YSS •J,0752276•01 

GD5·28 K.Y ll58•RS "' 1 •023631'+•02 DECL 2•6 187.,"1 1•01 RLAI I • 1tSJ8 t 60+oz RLA2 '"'2tSSZ7668+01 RLAA 1 •2oe'+0Js•oz 
All 1. 1i+n 1i 1n+n1 AZ IR 212S\<t889•03 ELV z,3IO't"t21+0 1 ELVR J127J037't•03 RANGE 2t!IJ7'tll+OS RRATE 317868Sl't+Q3 
XlO ,, • 6ll02<t06+f1 I Y)O I •S23JSOB•OI xes .. 3,J&o5f62•01 YBS 6, 181931"1•01 

VTOHECi TFHMfNATION 
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667 
TABLE XX!X . - LM ASCENT STAGE DEORBIT - Concluded 

( c) LM coast to impact 

•••• • • LM I LUNAR R[rt IP"HASE , .. 
MEAN•OF•EPOCH 1971 FEB• 1971t • HRStt l'+ MINS., !Se901 Secs. GtM1T, USNM J PHFT I SE; 

lt 'l79Q't't l70809 2't•002 HRSt rRoM LAUNCH 6 DAYS• 3 MFtt•• S't HJNS•• 15•901 srCs• G•E•T1 RAGR I •'t0Q3'tl55Zt't•7••oo2 

PHASE ELAPSED TJME .00000000 SECS• PHASE ORBI T CO UNT .ooo TOTAL ORBIT COUNT • 76't 

SELENnCENTRfC 
XL ••Ol3'126J•nz 
RL 91960901 l•nz 

ORB t•992 608 1 +n 1 

SEL[NQGRAPH!C 
XS 'tt3'17'1220•02 

ALTS S•7S96b07•01 
LTS • I t#il6S297•0 1 
LIN 1 •6789QS9•n2 

'l'L •2•'t68285l+02 
DCCL •I 1t92608J +O l 
RAAB \ t6'17 17 59+Q2 

vs 8172 1 l '128+Q2 
LATS • l 1 f9 60399+QI 

LNS '1•2'+73906+01 
LAN •J1S626938+0 I 

ZL .. 3,39'17503+02 DXL •J e9397227•0l 
RAL • 1, s2e2w1n•o1 VL S1l72009••oJ 

ONRB •Z166Q JSZ0 •0 1 RANRB •7,8'1690'tO• o1 

zs -2.0•1t25l't•02 
LONS 61lSO't1Do•o l 

LTE •'lt662Sl69+00 
LAP 71909812'1+0 1 

DXS 'le618989't+QJ 
VRS 51 1 B77609•0J 
LNE St6 1'179Q6 • oo 

OR •t12lS'IO !'t •O t 

SEL[NQCENTR JC OSCULATING ELtMENTS 
S"AS 9•3S3609't•02 ECCS 611t96967J•02 IN CS l•'l9S't't6s+02 RANS •1ti7220 tl •02 

VHS •21J9t9A69•nJ RNMPS •ltJSOS22 l +O l Al'MPS 1 •0735368+02 JN HPS I t45S287s•oz 
TAS •t178Q299Q+QZ EAS • 1 •77897'19+02 MAS •117776092+02 SLRS 91~1'1 1 267+02 

PALS •6•31386't l •O J AALS S18'101S20•0 1 

RODY 
RRAT 

XTX 
XTY 
XT l 
AL 5 

ALE I 

ATTITUDE AND 
0 10000000 
)t7b20298•0 1 
'-'•18'1965•01 
s.c;sn9't96 .. Ul 
1 •09J931to•n2 
,.~82 19 52•0 1 

RADAR 'RACl(ING 
MIL -7 1 x .. y use.Jn 

All A•26S7679+Q \ 
XJO Jt76Q26J i •O ! 

I DA•02 X•Y US8•30 
AzJ 9•1Je70J 1 •01 
X30 2•Jlit6927•0 J 

lNG-9 ) X-Y usB-Jo 
•lI 6•1•eo•nn•o1 
XJO 2• !'10'1 966•0 ) 

CYl•O'I x-v use-Jo 
Al l •At79't07't6+Q) 
X30 •21066053'1 • 01 

ACN-75 X•Y usB-lo 
All •3t33S293 !•0t 
XJO •z166'1926J•O J 

GYM• I 'I x ,. y U58•30 
All ?12SS700J•O! 
xJo 6•29J83142•01 

MAD•ZJ x-v use-es 
All • I •05J36SS•02 
XJO •J• \0931!1 •01 

005,.ze x-v use-es 
All ?eJ'IO I J IO •O t 
XJO 6•6002'106•0 1 

FORCES I EUL ER ANGLE SEQUENCE Y t Z, X) 
PRAT OeQOOOOOO YRAT Ot0000000 

YTX • I •Z7760 IO •O I ZTX •91 1768659·01 
YTY 61Jlt9l9'tS•OI ZTY 2tl5?2S9'1•0 1 
YTl •719 1 9'122 1•0 1 lTZ J.3363700•01 
8TS • I 17't't8S26+Q I ALE I 1'1622756•02 

BTEI At6079't't'+•oo SOLSV 6e602'1t3s•DI 

•• 
Al ) R 

YlO 
RA 

AZ IR 
'30 

RA 
AZ IR 

YJO 
RA 

AZ IR 
Y)O 

RA 
Al IR 

Y30 
RA 

AZ IR 
'30 

•• 
Al IR 

YJO 

•• 
Al I R 

Y30 

l10 2tS092•02 
I •7737832-03 
... -.9ssess•oo 
l •tl l 92J Ol •02 
3•8986795•03 

•219732258•00 
I •O t 92R9S•oz 

.. 2 I' 31'I2 8 2 -o 3 
I •0990'15l•OI 
l •Ot 1 6A66+02 
'h46A5397•0'I 
7176R'I065•01 
t •dl tOJ! 6•02 

• 14t771flOSB•Ol 
l• 1t27229S+o I 
I t02't0R28•0Z 
I 16733926 .. 0J 
I •S6Jt'J0t•OI 
\ 10 107 1198•02 
lt~'l28't73•0J 

-A106 1 JBJ8•00 
I e023632't•02 
2e2S llf 889•03 
I ·~233!.08•01 

OECL 
ELY 
xa5 

DECL 
ELY 
xa5 

DECL 
ELY 
xa5 

OECL 
ELY 
xa5 

OECL 
ELY 
'85 

OECL 
ELY 
'95 

OECL 
ELY 
'85 

OECL 
ELY 
xa5 

2.6't7Sf58+0 I 
512 169076 •01 

.. s.667'1••3•00 
2t6't73f2't•OI 
616207289+0 1 
312't'l't~7q+QO 
216726709+0 I 
6•6056797+0 1 

• I• I 782480+0 I 
2, 6SSS2 I 9+Q I 
619327236•01 

.. 1.1619211-01 
217096f77•01 
'1176\0967•0 1 

•Je7323JS7•0 1 
216l22'tlJ•01 
2eS9SlfQ99+QI 

•31 1592!77+01 
2. 6323028• 0 t 
s 1 798 09'19 +0 I 
9,3911t112+00 
216 1 877141•01 
21310'192 1•0 1 

.. 3. J8o5t6z•o t 

•••• • • LM I LUNAR R[F, /PHASE 9• 

IGA 1.1522206•02 
ALO 010000000 
era • 9.t9•1t 10 9-os 
GMO Oe000Q000 
ore .. z,sJ39os 1•01 
Ese 2,3639320•02 

RLA I 
ELYR 

Y85 
RLAI 
El YR 

Y85 
RLA I 
ELVA 

'85 
RLAI 
ELVR 

'85 
RLA I 
ELVR 

'85 
RLAI 
ELVR 

Y85 
RLA I 
ELYR 

YB5 
FtLA I 
El YR 
'85 

•• '1566567•02 
3,7'109703-0l 
311't6699 Q+O I 
I • 'tS85't 19•02 
3,~12Ho1·ol 
2. JSe1ao9•01 
I• 1tS9at2'19•02 
3e,S3S67J•Ol 
2e 099 J607• 0I 
I •'l•St 110•02 

•3,eB602•s~oJ 

•z.o•se795•01 
11 "676250•02 

•2. 18J8't98•0J 
·2 .. 115s120•01 

I• 'ISJ9'f64+02 
3,57QS6ll•OJ 
S,90'tS898+0I 
1 . 't 61t99 o s•o2 

.. J,J2Q7't6J •OJ 
•J107S2276•D I 

l 11tS31t60•0t 
3, 21 1 Ol7't•03 
bd8t9Jli+•OI 

DYL ~at,386127 t •oJ 
PTHL •11368S768·01 

DSV "' t •S60?28'1•0 1 

DZL ·1•tl62'16J+o3 
AZ' · 1 •1 lS2Q'tB•o2 

RASV •'t• Q0 73&J9+o t 

OYS 
PTR 

DSHP 
VT 

•n·s 
APOS 
PERS 

HGA 
ALLV 
8TLV 
GH L V 

ALM 
ASB 

·2•3SS90't0•03 
- 1 •36'1'1298"'01 

51568 11it z·o1 
S• 18 77'1iq+o3 

't1028JOOJ•ot 
9•96 J J 101 •02 
I • 7971593+00 

1 • l't0 7S99•ot 
-1.1e1Jsas•o2 

l•J867'13S+OI 
-1I7960857•02 

8•8175690•0 1 
21't&o100••0 1 

ozs 
AZR 

RSHP 
HVLS 

RPS 
TFPS 
HT AS 

OGA 
ALL I 
BTL I 
Gl'IL I 

BTH 

RLA2 •2tSl81!7"t+o 1 RLAA 
RANGE 2'100 171 6•05 RRATE 

RLA2 -2· 53 t 9826•0 I RLAA 
RANGE 2109S9t6J+os RRATE 

RLA2 - 2 1 't89S730•01 RLAA 
RANGE 2 109S91t81t•os RRATE 

RLA2 "'2 15631'tOJ+ot RLAA 
RANGE 210952163+05 RRATE 

RL.A2 -2•'t75Jql2•01 RLAA 
RAN<iE 2• iOJ8 6Bo•os RRATE 

RLA2 ""2•528t 17J•Ot ALAA 
RANGE 2• 11 21722•os RRATE 

RLA2 •2•6075'179•0 1 AL.AA 
RANGE 2•098192e•os RRATE 

ltLA2 •2•5S27668•01 RLAA 
RANGE 2et l 37't ll •os HRATE 

· 1 •4Se8 169•o2 
-9 1 190 1977 •0 1 

J•70859SB•ol 
S•8360611f+oJ 

B• 7'4S9oes+ 0 2 
1 •1t&191e2•02 
3••000000•02 

· 1 •1•sez1ts•o2 
•t •6ifSS7S9+o2 

21S9Q221t'l+O I 
Y•S76'1B2s•o1 
1•7922'196•02 

I • 2Q69 i B2+o2 
1t•os1 •z•at•oJ 

I • 20't89'1 t • o 2 
.. • J•o62s 1 •oJ 

1 •2os2967•oz 
~·3J1So61t•ol 

I 1198327&• 0 2 
S•J7Jlf9JS•oJ 

t • 1•es11s•o2 
&•'t i 15J2z+ o l 

1•2089902•02 
3•71Sl357+Ql 

1•191 2 os ••o2 
5•5 1 '18S99+QJ 

1 •20•~035•02 
Jt786BSJ'l•Ol 

HEAN•Of" .. EPOCH 1971 FEe. 1971 t e HRStt 29 HINS., 1S190I secs. G,11,T, USNM POFT I Ste 

l ,'48 1 ~'1'tl70A092if+Q02 HRS, FROM LAUNCH 6 DAYSt if HRS" 9 H IN S1t J S190I SECS• G•[1l1 RaGR l •'ll791t'IZ19S7760•on2 

PHASE ELAPSED T J "4E , •ooooooo•ol sEcs • P~ASE ORBJT COUNT I t 2'1 TOTAL ORBIT COUNT 1889 

SELENOCf'.NTRtC 
KL 3• 7 I 98A06•02 
RL 9 • 7'1801456•02 

ORB J10'108627•0 1 

SELENOGRAPH J C 
XS 91 ) 'ISBOJ9•Q2 

ALT S 3•6l ! IO't 6•0 t 
LTS "'lthl336S l 00 0 1 
LIN t 167A9Q'l8•o2 

YL • 7,!,393288+02 
OECL •310'108627•0 1 
RARH I • 1 626 1 S8+02 

YS 219375380+02 
LATS •917938097•00 

LNS 'te2l'f7'136+0 1 
LAN •3eS7S9S97+Q I 

ZL •'+,9l't i06't +02 DXL •'t,17J9't09+03 
RAL •6el7J8" 16 •0 1 VL 5,1917986•0) 

DNRB •2t6S92Q78•0 1 RANRB •7el l3 68ZY+OJ 

zs • l t65B t7 2 1•02 
LONS 1 •7806481.t+Q l 

LTE •lfe6S J 2009+00 
LAP 7t89'17fBo•nt 

DXS I , '16922'+9•03 
VR S St307 1 9'17•03 
LNE Se607S085•oo 

OR •216202878•02 

SELENnCFNTRtC OSCUL.ATtNG ELEHF.NTS 
SHAS 9,35'18807•02 ECCS 6•'1•1'1110•02 INC S l 1'19S'IS l9 •02 RAJ'.15 ·1.s12 1a1.11 •02 

VHS •z135'13J'tS•03 RNMPS •ltJ&J l q't2+0 1 APHPS I t072Q 08t.+Q 2 !NMP S ( 165SZ81'1•Q2 
TAS ""1•33!272J•02 EAS • ( 13031fA66•02 MAS • l e27SHd 1 • 0 2 SLRS 9,315'l•Ol•02 

PALS •6•2967AO'f+rJ I AILS 518'18'1932+0 1 

RODY ATTITUDE ANO 
RRAT 010000000 

XTX ,,17620298•01 
XTY 7•~ 18 ~q65•0 I 

llTZ 5•SS09'196"'0 \ 
ALS I •i:J9J82J7•C12 

ALE I 2•6 1191'1 2•0! 

t1AOAR TRACK I NG 
MIL•71 x .. Y USA - Jn 

All A•J8 17JZO+O I 
lllO '.\11t6'tb#iOO•o 1 

ftOA•02 x-v use-Jo 
AZJ 1 •0035!29•02 
xJo 2105aoseo•o 1 

ANG•9 1 X•Y USB•lO 
AZ I 51QOJ9'193•0 1 
lllO l 1A25720S•OI 

CYl•Olt x-v usB•lO 
All •8tb721137•0I 
xJo ·2•J7 161t67•0 1 

ACN-7S ... , usA•Jo 
AZ! •j•6A't't062•0 1 
X30 • ,ienl 8 6 ZJ t;a • Ot 

FORCES I EU LER ANG LE SEQ UENCE Y, Z, 0 
PRAT OeOOOOOOO YRAT 010000000 

YTX • 1 •27760 10 •0 1 ZTX •91 1768 659•01 
YTY 6•J't9(8'tS•O I ZTY 2et572S9'1-0I 
YTZ •7•• 191f22 t • OI ZTZ Je336J700•0I 
ers • 1 17'1~5776•0 1 ALE J 1'159'ttB1+02 

BTEI 816010623•00 SOLSV 6.3752068•0 1 

RA 
AZ I R 
'30 

RA 
Al IR 
'30 

RA 
AZ IR 
')0 

•• 
AZIR 
'30 

•• 
AZ IR 
'30 

I •02'1't2Sa++Q2 
\17386!:161 .. 03 
l•~2"+ta9J•OO 
I •022075S+02 
'I •SS66507•03 

•JeA7J7999•oo 
l •0220SB2•01 

•'112093!'19 .. 0l 
I 106'1'132S+OI 
I •O I '1'1tS6•02 
I• ?.5SS09S•OJ 
1 •1200018•00 
1 •o t l1es 1•02 

.. '+•'t699ll t •03 
.) • 14022077•0 I 

OECL 
ELY 
xas 

OECL 
ELY 
XU 

OECL 
ELY 
'85 

OECL 
£LY 
xe5 

OECL 
ELY 
X85 

216't80 .. 61•0 1 
5t5 1 9691S+OI 

·"'. 28 12459+00 
2161t72Zl'1•01 
6t9IOB09B•OI 
3,92J'ltlz•oo 
216726'4 19•0 1 
,,a9se 190•0 1 

.. 1, I l9't66J+OI 
2t6SJ6f l S•OI 
', 621flt,.o•o 1 

•1tlf't17637•oo 
2t7076J0 1 •01 
It• S•'I08Z1t+O I 

• Jt80'1S!.l8•0t 

IGA 
ALO 
BTO 
GMO 
BTE 
ESB 

ALA I 
EL VR 

Y85 
RLAI 
ELVR 

YBS 
RLA I 
EL VR 

'85 
RLAI 
ELVR 

YBS 
RLAI 
£LVR 

Y85 

1. 75222e••o2 
0. 0000000 

•911991f l0 9•0S 
010000000 
-2.~ 1 57897•01 

21 J6o977s•o2 

I e lf5'1Zlil92+Q2 
J.ti;.5'1866-0l 
l1'15717S9+0I 
I• "156 1 728•02 
317'17'78'18•03 
z,oSJ•l7S•OI 
,,-.511211t•o2 
3t79'197JS• Ol 
1 ,7932268+01 
J 114627112•02 

•lfeOlft4lZ4•0l 
•2 • .>?0•'•••01 

1 e'f45261fl+Q2 
•2160J7739•0l 
• 211f786•21•01 

DYL ""2t061 0i l2•0l 
P THL ""2•8382 1 9 1•0 0 

DSV "'1'5603852•0 1 

DZL •7 1 6 I09 6Slf+ 00 
AZL •9 1 I 7b3Q6o•ol 

RASV •'t•006232J+oJ 

DYS -s.oSZ'IQ6 t •oJ 
PTR •z•829979o+oo 

ozs 6•9J1t6oz2•02 
AZR •8128•3968+ 01 

RSMP Jt,96666B•ol OS~~ ~:~~~~~~~:~s HVLS l• 707SQS't•ol 

APFS 
APOS 
PERS 

HGA 
ALLV 
8 TL V 
GML.V 

ALM 
ASB 

'1•0126'+00•01 
9•962 11t't 2•02 
I 1797SZS7•oo 

t •I 'I07S99•ot 
· t •3JJ89l't•02 

I• 1 B6BJ9B+Q I 
- 1 17960882•02 

'l•'lb6982 1 •01 
z • 't67920s•o1 

RPS 
Tf'PS 
MTAS 

OGA 
ALL I 
8TLI 
GHL.1 

BTH 

RLA2 - 2.soo266 1+0 1 RLAA 
RANGE 2•095 111t1 +os RRATE 

RLA2 · 2•51 S l7"tJ+o1 RLAA 
RANGE 2•0912b9t+os RRATE 

RLAZ ·2•'17lS•to•o1 RLAA 
RANG[ 2•0• 12•B2•os RRATl 

RLA2 •z•S't9&79)•0t RLAA 
RANG[ 21091t1Z••os RIUTE 

RLA2 •211t•ZIQ21t•o1 RLAA 
RANGE 2•Q986787•os RRATE 

8•7'176 169+02 
1 •1t879t1 1•02 
l • 60oaooo•o2 

• 1•79se21i1s•o2 
·1 •6'1S57S9•o2 

2•59o221tat•o1 
9•576't82s•o1 
j 167Jl 'l 't l •o2 

1 •2o•!J10'+•02 
319S8B142QtQl 

1 •207't ! S'l• o 2 
'1•2916969•03 

1 12077'163•0 2 
'l12&26e1t3•ol 

1 •2007878•02 
!t•J•ot977•ol 

1•200•122•02 
S• it305l69•o3 



ftYH• I '+ X•Y US8 •)0 
All 7•J70218'++0J 
XJO 6•0096JQ9+0 I 

~AD•2 J x•y use - es 
AZI • t •n2 J6i+2 2•02 
XJ O •Jt1988AJO+O J 

r,os-20 X· Y use -as 
Al l 7•~0J'+o 10 •0 1 

XJO b•)'+095J)+Qt 

RA 
AZ 1 R 

Y)O 

RA 
AZ IR 

YlO 
RA 

AZ IR 
YlO 

1 •0272<1'+)+02 

1 •6087516 - 0J 
I • '+222799 + 0 I 
1•0137 286• 02 
J,7966222 • 0) 

• 6•8710966+00 
1 .n268S91+02 
2t2'+87502•0) 
I • i'+'+J66o•o I 

LM I LUNAR REF, /PHASE 9 • 

OECL 
ELV 
xes 

DECL 
ELV 
xes 

OF.CL 
ELV , .. 

2t6333l95+01 
2 • 8898,37+01 

-z ,6 9 •+81 92•0 1 

2 • 6Jo1~ 9 J•o1 
s.S'+OSSSB• o1 
8 12690136+00 
Z•6 197 1'+s • o1 
2.seo1i69+01 

-2.a 1011 2i++ o1 

RLA I 
EL \fR 

Y85 
RL A I 
EL\fR 

Y8S 
RLAI 
ELVR 

Y8S 

668 

I , i+S 1 Ji8Q+QZ 
l•BD'fJ'+86•03 
s . 1111292 • 01 
1 •'+62'1760• 0 2 

• Jec+S717zs • ol 
• J,J7t JBJ 2+0 1 

l t 'IStJ687+02 
3 ,s 11i+'f'+ Z-ol 
6e0'+26B09+0I 

RLA2 •2•S0780l5+oJ RLAA 
RANGE 2•1066J'+8+os HRATE 

R:~~~ -~: ~:~~~i: : gi R=~~; 
RLA2 "'2•532 1270+0 1 RLAA 

RANGE 2•1DBZ772+os RRATE 

Jt211Bt19 • Q2 
3•56S S8 7'f+o3 

1 , , 9911 2 3 • 0 2 
5 • '161 1-1658 +03 

1 •2 11 28'11• 0 2 
l•62S'+S2 1+0J 

MEAN - OF•EPOCH 197 1 F'Ee. !971, 0 HRs •• ffO MINS,, S8t(27 SECS. G,H,T, USNH JNT F T / SEc 

l ,'+ AJ<19'+79S9'+<10'++QOJ HRS, FROM LAUNCH 6 DA Y!i t 'I HRS•• 2 0 MINS• I S8t127 secs• G•E•T• RAG~ 1 ~'16728l7 028680'+ + an2 

PHASE ELAPSED TJMf. 116022250+0'+ SECS• PM ASE ORBIT COUNT •22 8 TOTAL ORBIT CO UNT +992 

SELENOCENTR IC 
XL .. 2•278375i++oz YL • 8 •2 0"10 926+ 02 

OECL .. 2 • i+769S98 •0 1 
RAR8 7t"lll79383 +0I 

ZL - 3.9288089 + 02 DXL - s. 1J z399"t+ Q3 
RL 9•3772953+02 RAL • J 105S20 6 1+02 VL s.sos90S6•Ql 

OliB 2•'+769591J+O! DNRB -2.6S93Sle • o1 RANRB - 7 ,7 8'1J02i+ • o1 

Sf.:LENOGRAP HtC 
XS 8•8l'tl99b•02 YS • J,Q923!'l0+0 2 

ALT S "' 7 • 6399196 "' 01 L A TS • 3 t S02tt)94+QO 
LTS - 1 .1,JoaqJl.j•Q \ LN S " ·22'+8 7SS•o1 
LIN I •67A9nsi+•n2 LAN •J1S A6bAA'l+OI 

5E L ENoCENTRtC O~ClJLATJNG ELEMENTS 

ZS .. 5 , 7 2 86$67+01 
LONS • 1 19292QJS+OI 

LTE • tf t6'+2JSS '+ • OO 
LAP 7,8892021 • nt 

DXS ·2,0S673 1 i + 03 
VRS s,S2Q70J6+Q3 
LNE St60t8097• oo 

oR •3.s8ozJ31•02 

SMAS 91)55002'1•n2 ECCS 6t5068A02 - 02 INCS l•i+YS"+!i22•02 RANS - 1. s72 1e'l8 +02 
VH S -2· 2AQ9 \ S1•03 RNMPS • l137333 2S•o 1 APHPS lt07t'I S96+ Q2 !NHPS l •6S s2B18 • 02 
JA,5 .. q.c,022121•0 1 EAS • 91209 8807•0 1 HAS • 818373\'+Q • OI SLRS 9,3(53933•02 

PAL'i "'~•) I Q l IZA+nt AALS '='•A6'+2609+0i 

1-\00y ATT ITU DE ANO 

Rf.IA T o.nooonoo 
XTJI 317b2029A-O I 
X TY 7 • '+I Aif'il65 • 0 I 
XTZ 5•5S09i+96 '"' 01 
ALS \ or)937J8A+r)2 

ALE I ?.•638 153'+•01 

JtADA R TRACKING 
MJL · 71 x .. v use - Jo 

Al l A1<17 !9!69 + f)J 
.-J o 1• 2J52 16 6•n 1 

RDA - 0 2 X-Y uss .. 30 
AZ I 1 •0303859+02 
XJ O l •l\2238 '+2+01 

• NG-91 X• Y usR - 30 
Al l St6 008S8<1+01 
XJO 1 •5RZ91Re•n 1 

CYl•04 X•Y us s .. 10 
.e.z 1 •1Jor,s201nb•l'J I 
XJO '"2•/.i056?.97+rJ\ 

HN ... 75 X•Y USA 00 JO 
AZ I - 3 . 9Jn1 e 1A•o 1 
X JO "' 3•32GJ'+A7+rJ! 

c;YM• l "t x .. y usB -Jo 
AZI 7 • '15 575 '+i++o 1 
x3o S•7R9A2't7•n 1 

MAD .. 23 x .. y use-ec; 
AZ ! "' 'h990D62C:, + fJ! 
x:\O • 1•61A078S +n 1 

GDS-28 X-Y uss - ec:, 
AZ ! 711:>279<1Bo•n1 
XJO 6• 139795 ! +0 \ 

ALT TERMINATION 

FoRCES f EUL ER ANG LE 5EQ UEN c E y,z,x1 
PRAT o.noooooo YRAT 0.0000000 

YTX • l t27760 IO - O\ ZTX - 9.t768659·0 I 
YTY 6'3'+91~'tS .. OI ZTY 2• 1S 72D9i+•O I 
YT2 - 7•619'+?21•01 ZTZ 3 1 3363700 • 01 
HTS • J •7't'l3606+Q ( ALE ! t '+S70't 2 Q•02 

B TEf 81S7n96'+A + OO SOLSV 218'+ 1 26' 19 + 01 

RA I •02702'16+02 
Al f R 1 15 812 2 19 - 0J 

YJO 2dU 16nBZ•oO 
RA I •02'16)0 't + Q2 

AZtR S•OS9625'+ .. 03 
YJO • '+• 1'+ 22n56+00 

RA I •Q2'1S5"trJ+Q2 
.IZJR • S t9S5702S·O J 

YJO I •0'121735 + 01 
RA \ 1Ql705hS+·o2 

AZ IR \ 153 11 379 .. 03 
Y30 l • A38667b•no 

RA l•Ol6J062+Q2 
Al !R • 'lo096S.l07 • 1J.l 

YJO J.3e1e2 1a•n 1 
RA 1 • 1)300207+02 

AZ I R ! 11116B'+q)2•03 
Y JO I -3 170633+0 I 

RA I •n I 6 3~52+ 02 

AZtR 3,aoos1111 .. 1).l 

YJO • StA82A02'+ +0 0 
RA l 10296A76+02 

AZ JH 2• 1565366-0l 
Y30 l •2 09A7 2 J +O l 

OECL 
EL V 
xes 

OECL 
ELV , .. 

OECL 
ELV 
xes 

OECL 
ELV 
xes 

DEC L 
[LV , .. 

DEC L 
[LV 
xes 

DECL 
EL V 
xes 

DECL 
f.L V 
xes 

2 ,6'+ 11Zf62+0 I 
5175375 6 0+01 

.J,3SQB J '+"t+OO 
216 '180 6 1S• OI 
7t1J26,2z•o t 
i+,J60l l9z • oo 
2 t 67J'+f'+3•0 1 
7•11 2 163 6• 01 

.. 1 .oe229aa+o1 
2 •6529829•0 t 
6t3BBJijJn•o 1 

•2• 0'+6Sf9J + OO 
2t70682 lo +O J 
q,qooB49e+o1 

-J.86 97387•01 
2 t 63'i0816•0 1 
3t l l6107J + Q\ 

-2. 3765791+01 
2t629'+t80+0 1 
Stl"+086S I •O I 
7' 27 '+6&32•00 
2t62t'I 0 9 1 + 01 
2t79 JO J7 J +O I 

... 2 . i+121it 26• 01 

I GA I t 7SZ22B6•02 
AL O 0 10000000 
BTO • 9,199'1109 - 05 
GMO Ot OOQQOOO 
BTE •2•'1 982989•01 
Ese 2,3sa3219•02 

RL A I 
El VR 

ves 
RL.ll 
EL VR 

ves 
RLAI 
ELVR 

Y85 
RL A I 
EL VR 

Y65 
RLA I 
£ LVR 

Y8S 
RLA I 
ELV R 

Y85 
RL A I 
EL\fR 

Y8S 
RLA I 
EL \fR 

YSS 

I 11.+S213J2 •02 
c+,062sasi+ - 0J 
Jo23Q7863•0 I 
1 , i+S'lo77s•o2 
3e8286060•QJ 
I• 817457 3 • 0 I 
! e't5SQ739+02 
J.683SiOS-ol 
l oSS61377+QI 
1 •'+6QSS89•o2 

'" "t109729SS .. 03 
.. 2.60'+ 1873•01 

l • '+6J1J9 1•02 
-.z ,906)796- 03 
·z,7 10! SJ6+0 1 

1.'1'+911so•o2 
J • 93J I 76'1 • 03 
S,557QS 7i++OI 
1 • '+6o2'+02 •oz 

"" 3t't72Q'19S•OJ 
.. 3,5960'+09+01 

I • 't"+88806 • 02 
l 16S 9J92'+•03 
5 19 14'+600•01 

DYL l 1 0I Z l9 6S+ 03 
PTHL - 3•72B3Q79+oo 

DS\f · 1 •560 1260•01 

DZL 117 17 25 1 l+ Ol 
AZL • 7 • J690 197+ol 

RAS\f '"' 'ttQ 0 536 7J+ol 

DYS .. i.+,9983520+03 
PTR '"' J•71BZ99e•oo 

ozs tt1 2 '1Sa10 + 0 J 
AZR •7•8"+325 iS • ot 

DSHP S•SS 06 8Z 1- o I RSHP 3•687J6os • ol 
\fl S•S090822+03 H\fLS }'ct8Y37J 1 - os 

APFS 

AP OS 
PERS 

HGA 
ALL V 
8 TL \I 
GHL \I 

ALM 
ASB 

'+ • 00713'+7 • 01 
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t • l'IQ7S99+01 
• 9 ·6 139607 • 01 
l•i868398+ QJ 

'"' 1 • 7960876•02 
t•33't2!36•01 
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RPS 

Tf"PS 
MTAS 

OGA 
ALL I 
BTLJ 
GM L I 

BTH 

RL.A2 -2• 1.+831375+01 RLAA 
RANGE 2•095'+7 53• os RRATE 

RLA2 "'2• '+99j27Q•o t RLAA 
fUNGE 2•0919s5s + os RRATE 

RLA2 •2• i+S7899Q+o1 RLAA 
RANGE 2•09 )99l 't+QS RRATE 

RLA 2 • 2•535'1 27 1• 01 RLAA 
RANGE 2 • Q9363'+J • os RRATE 

RLA2 "'2• 'l'+9 6693• ot RLAA 
RANGE 2•J OO't97 2•os RRATE 

RLA2 '"' 2•'t887683+QJ RLAA 
RANGE 2• 106596B+os RRATE 

RLA2 "' 2•S78S8 76 •o t RLAA 
RANGE 2•Q90860J•os RRATE 

RLA2 "'2•5 12763o•ot RLAA 
RANGE 2• 1DB 2869•os RRATE 

8•7'+62836 • 0 2 
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J•bOQOOoo•o Z 
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LUNAR ORBIT COAST TO TEI 



. 1 

) 

•••••• CSM I MOON REF. /PHASE 29- 10 
MEAN-OF-EPOCH 1971 

• 148500000000000+003 HRS. FROM LAUNCH 

RESTART COOROINAHS I ER AND ER/HR I 

671 
TABLE XXX.- LUNAR ORBIT COAST TO TEI 

FEB. 1971, HRS., 49 MINS., 60.000 secs. G.H.T. USNH USFT I SEC 

DAYS, 4 HRS ., 29 MINS., 59,999 SECS. G.E.T • RAGR .148992357788078+003 

RXYl 
ROXYl 

-.1872303074541 0727+000 
-.67898372157081082+000 

-.20868215960417439+000 
·46514788309093805+000 

-.72720474226732903- 00I 
.409391924041380 l 5+000 

SELENOCENTRIC 
XL -6.4480873+02 YL 
Rl 0.97503 09+02 DE CL 

SELENCGRAPHIC 
XS 6.9664342+02 

ALTS 5.9009575+ 01 
LTS -1.62 89859- 01 
LIN 1, 6 780886+02 

TRALT 5,9768234+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

-4.0713 141>04 y 
2.1270239+ 05 DEC 

GEOGRAPHIC 
XG 1.3060584+05 VG 
ALT 2 ,0926077+05 LAT 

EARTH-~CON PLANE 
XMP 6,1932830+02 YMP 
RMP 9, 0750310+02 DEHP 
XME - 2.1270096+05 YME 

PLANETARY COORDINATES 
XM -4,0068332+04 VM 
RM 2.1332028+05 OEM 

XSUN 5. 8821346+07 YSUN 

-7,1868 748+02 ZL 
-1.4540919+01 RAL 

- 7 .1332700+02 
1 ·6895 082•00 
4.2 172613+01 

-3.78310 11+01 
5. 7967888+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

1 .8579098+05 
2.6593533+01 RA 

-1.3826771+05 ZG 
2.65960 21+01 LON 

- 7.6791224+0 2 lMP 
8,5033555+00 RAMP 

-7.679 1226+02 lME 

1.8650967+05 ZM 
2.6585670+01 RAM 

-4.9287865+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9.9692387+02 ECCS 1. 224869 1-03 INCS 

VHS -2.2154266+03 RNMPS - 1 .5366847+01 APMPS 
TAS 1.1838140+02 EAS 1.1831749+02 MAS 

-2.5 044448+ 02 OXL 
-1.3189856+02 VL 

2.940959 1+01 
-4.5677924+01 
-4, 6355215+00 
-7 .3956065+01 

6,0410080+01 

DXS 
VRS 
LNE 

DR 

-3.9467320+0 3 DYL 
5. 3432108+03 PTHL 

-3. 76e6140+03 DYS 
5,3589805+03 PTR 
5.5974026+00 OSMP 
5. 7 615680+00 VT 

2.7 037614 +03 OZL 
6.1781423-02 All 

-3.6424573+03 ozs 
6,1600077-02 AZR 
5.5447838-0 1 RSMP 
5.3589774+03 SEASV 

9.5217965+04 
1.0 236009+02 

OX -7.1747960+03 DY 2.3498893+03 DZ 
V 7.8087501+03 PTH 3.3576480+01 AZ 

9,5217963+04 
3.1336773+02 

OXG -5.3903319+04 DVG -5.6186364+04 DlG 
VE 7.7887441+04 PTE 3.1785126+00 AZE 

1.474981 2+02 OXMP 
-5. 1113503+01 VMP 

) ,4749871+02 OXME 

9.5468409+04 DXM 
1.0212 470+0 2 LOM 

-2.1372399+07 RAS 

1.4923651+02 RANS 
-8. 1768794+01 INMPS 

1,1825571+02 SLRS 

-4.1702618+03 DYMP 
5,3432108+03 PTHP 

-4.2946884+03 CYME 

-3.2280640+03 OYH 
3.1313234+02 VM 

- 3,9960475+01 LOS 

- 1.5773124+02 APFS 
1 ,65 64479+02 APOS 
9,96G2232+02 PE~S 

-3. 1664279+03 OZMP 
6.1781671-02 AZMP 

-6.4342592+03 OZME 

-3.5387815+02 OZM 
3.270 1991+03 ARGH 
1.7104716+02 DES 

-1.4777622+0 2 RPS 
9,9814496+02 TFPS 
1.9774738+00 MTAS 

2. 3196 744+0 3 
-6.25Bol51+01 

1.1174645+03 
-7. 7960796+01 

3.6801805+01 
2.1431107+00 

1.994219&+03 
8.9399674+01 

1.994462&+03 
-8.9950050+01 

1.06421'5+03 
-7 .8391454+01 

1.0642145+03 

-3.8545467+02 
1 .067654<+0 2 

-1.556246 1+01 

9.9570277+0< 
1.4785042•02 
3. 6000000+02 

SELENOCENTR IC UNIT VECTORS 
WX -1.9383200-01 WY 
OX -2.1798538-0L Qy 

4.7334623-01 
-8. 7478213-01 

Wl -A.5928605 - 01 PX 
Ql -4.3271072-01 sxo 

9,5651006-01 PY 
0.0000000 SYD 

- 1 . 0343861-0 L Pl 
0 .0000000 SlO 

-2.727433J-O L 
o. oooooou 

•••••• CSM I MOON REF. /PHA SE 29- IL 
MEAN-OF-EPOC H 1971 

. 148750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

FFB. 1971, 

6 DAYS, 

HRS., MINS., 60.000 SECS. G.M. T. USNM USFT I StC 

4 HRS., 44 MINS., 5Q.9q9 SECS. G.E.T. RAGR .152752624531159+003 

RXYl 
ROXYZ 

-.283825 811 56777909+000 
-.53021375602 800948-001 

-.419 119 2 1189347495-001 
.79824183352657545+000 

.4C932855550280419-001 
• 451639508275715 20+000 

S EL ENOC ENTR IC 
XL -9,7747723+02 YL 
RL 9,9808258+02 OECL 

SELENCGRAPHIC 
XS - L. 3633198+01 

ALTS 5·9589065+0 1 
LT S -l.0258183-01 
LIN 1.6781057+02 

TRALT 6.0347717+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

-4. 1523853+04 y 
2.1346367+05 DEC 

GEOGRAPHIC 
XG I. 2221630+05 VG 
ALT 2.1002204+05 LAT 

EARTH-~OON PLANE 
XMP -1 .2266758+02 VMP 
RMP 9.9808259+02 OEMP 
XME -2.1346137+05 VME 

PLANeTARY COORDINATES 
XM -4.054b376+04 YM 
RM 2. 1333870+05 OEM 

XSUN 5.8831338+07 YSUN 

-1.4434187+02 ZL 
8.1196551+00 RAL 

-9.8352 1 82+02 
q. 7b6q4 25+00 
4.2046144+0) 

-3. 7961756+01 
5,7941483+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1 .863 1242+0 5 
2,6591515+01 RA 

-1.4662783+05 ZG 
2.6593993+01 LON 

-9.5972 131+02 ZMP 
).4213465+01 RAMP 

-9,5972142+02 ZME 

),8645676+05 ZM 
2.6565980+01 RAH 

-4.9278010+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 9,9689807+02 ECCS 1.2255042- 03 I NCS 

VHS -2.2 164062+03 RNHPS - 1.5488527+01 APMPS 
TAS 1.6584620+02 EAS 1.65828 69+02 MAS 

SELENOCE NTRIC UNIT VECTORS 
WX -1.9382091-01 WV 
QX -1.8380529-0 1 OY 

4. 7331495-01 
-8. 7792490-0 1 

•••••• CSM I •OON REF. /PHASE 29- 12 
HEAN-OF - EPOCH 1971 

wz 
QZ 

, 149000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

1.4097003+02 OXL 
-L. 7159996+02 VL 

1 .693 1566+02 
-9.0 794162+01 
-4.6241522+00 

3. 7980583+08 
6. 0 3848 80+0 I 

oxs 
VRS 
LNE 

OR 

-3.08 1976 1+0 2 DYL 
5.3400366+03 PTHL 

- 5.3102287+03 CVS 
5.3558149+03 PTR 
5.5900035+00 DSMP 
I• 6021763+00 VT 

9.5552032+04 
1 .0256429+02 

OX -3.5348955+ 03 OY 
V 5.9841771+03 PTH 

9, 5552029+04 
3.0~All66+02 

DXG -5.9865606+04 OVG 
VE 8. 22 36207+04 PTE 

2·4506441+02 DXMP 
-0.7283814+01 VMP 

2.45063 19+02 DXME 

9.5411062+04 OXM 
l .0226838+02 LOM 

-2. 13 68 126+07 RAS 

1, 49 23872+02 RANS 
-A.3 798102+01 INMPS 

1.6591150+02 SLRS 

-8.5930578-01 PX 
-4.421 1235- 01 sxo 

-5.2879428+03 OYMP 
5,3400365+03 PTMP 

- 5.4121949+03 CYME 

-3.2266979+03 OYM 
3.0951575+02 VM 

-3.9950045+ 01 LOS 

-1.5773106+02 APFS 
l.6564559+02 APOS 
9,9689654+02 PERS 

9,6366438-01 PY 
0,0000000 SYD 

4.b399442+03 OZL 
1.7190434-02 All 

1.8759816+02 ozs 
1 . 7139866- 02 AZR 
5.5349953-01 RSMP 
5.3558146+03 SEASV 

2.6252472+0:! 
-6.0227ti::1b+J L 

6. 7158932•0< 
-8. 2b92924+-0l 

3.668l:>o3+ul 
-4.2 lllti9 ~+01 

4.2794232+03 oz 2.2363872+03 
6.5006572+01 Al 9.4857409+01 

-5.6337380+04 DZG 2.2365bl3+0J 
3,7816172+00 AZE -9 . 01490bU+Ul 

7,2108439+0 2 OZ MP 
1.7190139-02 AZHP 

- 2.5465338+03 DlME 

-3.6 052108+02 OZM 
3.2699796+03 ARGH 
1.6729733+02 DES 

- 1.4981525+02 RPS 
9,9811976+02 TFPS 
1.9773970+00 MTAS 

-7.2254330- 0 2 Pl 
0.0000000 szo 

1. 8354J4 7+02 
-8. 797.t:ctlb+Ol 

1.0354347+02 

-3.8686001+02 
1. 069154b+\)(: 

-1. 5559244+01 

q.9567b3o+OO:: 
l .4783924+i) £. 
3. 6000000+02 

-2.5 715801 -01 
o. 000000() 

FEB. 1971, HRS. , 19 MINS., 60.000 SECS. G.M,T, USNM USFT I StC 

6 DAYS, 4 HRS .. 59 MINS .. 59.999 secs. G.E.T. RAGR .15651289ll742•J+J03 

RXYZ 
. ROXYl 

-.21 10660917~937277+000 
.60436 166680630442+000 

.)4989641451912522+000 

.65490866929947354+000 
.13015585971937230+000 
.22427982612774714+000 

SELENOCENTRIC 



672 

XL -7.7.b8q759+02 YL 5.162332d+0 2 ZL 4 . 4824813+02 DXL 3.5129760+03 DYL 3.8067908+03 Dll 1.3036724+03 
RL 9. 9 78 9944+02 DEC L i . 66 9 1835•01 RAL i. 4461e12 +oz VL 5.3415557+03 PTHL -4.3134952-02 All -7.4124290+0! 

SE LF.NOGRAPHIC 
XS -7.1574200+02 YS - 6,6347 295 +02 ZS 2 . 0813528+02 Dxs -3.66442 07+03 DYS 3.9041328+0 3 DlS - 1 . 75 39707+0< 

ALT S 5.9405909+01 LATS 1 . 2038 761+01 LONS - 1.3717034+02 VRS 5.3573310+03 PTR -4 . 3008627-02 AlR -9.190922 1+0 1 
LT S - 1.6226523-01 LNS 4.t<H9674+0l L TE - 4.6127607+00 LNE 5.5827003+00 OSMP 5.5252008-01 RSHP 3.6563341+01 
LIN l . 6781212+02 LAN -3.8063627+0 1 LAP - 3. 7 980577+08 OR -4. 0214380+00 VT 5 .3573295+03 SEAS V - 7.8089211 + 01 

TRA L T 6.0 164574+01 RPALT 5.8266037+0 1 APAL T 6. 046135.7+01 

GE OCENTRIC 
-4.1 751113+04 y 1. 86< 1qiO+05 l 9 .58 0 1460+04 ox 2.8766088+02 DY 3 .4396306+03 Ol 9. 1141009 •0< 

2 .1414907+05 DEC 2.6574 350+0 1 RA 1.02 59 117+02 v 3.5699405+03 PTH 6.9%5494+01 Al - 1 . 2258014+0 < 

GEO GRAP HIC ) XG 1.1 278727+05 YG -1. 54 79 3 2 ')+05 ZG 9. 580 1460+04 OXG -6. 7 478346+04 OYG -5 .3242780+04 OlG 9.1141610+0.c: 
ALT 2. 107 074 4+05 LAT 2 . 65 76 819+01 LON 3 ,0607827+02 VE 0 .5959013•04 PTE 2.2360901+00 AZE -9. 04 39299•0 1 

FAR TH-MOON PLANF. 
XMP -7 .9 111344+0 2 YMP -5. 7 56h875 +'1 l ZMP l .9633 729+02 OXMP - 3.2330258+03 DYMP 4 .l 7 4 7756 +0 3 OlMP -8.0685348+J2 
RI.IP 9.9789944+02 DEMP 1 . 1 347005+0 1 PA MP -1.4395778+02 VMP 5.3415558+03 PTMP -4.3 136881- 0 2 Al MP -9. 8853721l+Ol 
XME -2. 141 4821+05 YME -5.1560917+02 lME 1.9633761+02 OXME -3.3571034+03 OYME 9.0736997•02 OZME -0 .0685348+n 

PLANETARY COORDINATES 
XM -4 .1024216+04 YM 1. 86 40 28 7+05 lM 9.53532 1 2+04 OXM -3.22 53151+03 OYM -3 .6716026+02 OlM -3.9226236+02 
RM 2 -13 35709+05 OEM 2.6546 144+01 RA M 1 .024 1199+02 LOM 3.0589910•02 VM 3. 2697605+0 3 ARGM 1 . 070't54 7 +0t. 

XS UN 5,eR4 1328+07 YSU N -4.9268 154+07 l SUN -2.1363853+07 RAS - 3.9939614+01 LOS I. 6354 749+ 0 2 DE S - 1.55560<5+01 

SE L E ~OC E NT RIC OSC ULA TING ELEM Et<TS 
SMA S 9,9709858+02 FCCS l , 1no0593-03 l NC S 1 . 492 4451+02 RANS - 1. 5 712123+02 APFS - 1 .6165395+0 2 RPS 9. 960009£+ 02 

VH S -2.2 1 55804 +03 RNMPS -l .5 58A'1 l 6+01 APMPS 2.6438524+02 INMP S 1.6564333+02 APOS 9. 9 81%24+02 TFP S 1.49 7)169+0< 
A TAS - 1. 368977 0+0 2 EAS -1. 36 85308+02 MAS -1. 36e0995+02 SLRS 9.9709734'02 PERS I . 9 77 9 936+00 MTAS 3. 6000 000+ 0£ 

SELENOCENTR I C UNIT VECTO RS 
wx -1.9386923-0 1 WY 4. 7320135- 0 1 wz -R,5935744-0 1 PX 9,8oe~ 2 65- ol PY 1. 0954845-01 Pl - 1.609581 9-01 
QX I. 7 9 7 5 044-02 QY -8. 7411 045- 0 1 Ql -4 . 8538360-01 sxo 0.0000000 SYO 0 .000000 0 szo o. 000000 0 

) 



I ··T·E·l·B·U·RN ................... ~ 
TRANSEARTH COAST TO ENTRY 

l._EN-T-RY---------------~ 



I TEI BURN I 



G77 
TABLE XXXI.- TEI BURN 

•••••• CSM I MOON REF. /PHASE 31-
MfAN-OF-EPOCH 1971 FEB. 1971, HRS., 34 MINS., 50.142 SECS. G.M.T. USNM USFT I StC 

,l492472615B3236+003 HRS. FROM LAUNCH 6 DAYS, HRS,, 14 MINS., 50.142 SECS. G.E.T. RAGR .160231969307411+003 

BURN ELAPSED TIME • 00000000 SEC$, 

RESTART COORDINATES I ER AND ER /HR l 

RXVZ 
RDXVZ 

-,147656075443B5779-00I 
• 901147 5144 7070979+ 000 

.25185488235841725+000 

.12674256275551351+000 
.14199364950580103+000 

- .13365270504315665+000 

G04 THRUST •••••••••• 
••••••••••••••••••••• 
• ENGINE IGNITION • 

••••••••••••••••••••• 
THETA 

BARC 
VRX 
TGO 

3.0314616+00 BETA 
o.ooonooo DELV 
B,5205762+03 VRV 
0.0000000 FC 

SELENOCENTRI C 
XL -5.0851771+0 l VL 
RL 9.9702361+02 DECL 

SELF.NOGRAPHIC 
XS -9.8818684+02 

ALTS 5.8530285+01 
LTS - 1. 6195212-01 
L IN 1.6780784+02 

TRA L T 5.9288948+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -4.1547452+04 v 
2 .1436110+0 5 DEC 

GEOGRAPHIC 
XG 1.0241790+05 VG 
ALT 2.1091947+05 LAT 

EARTH-•OON PLANE 
XMP -9,8579717+02 VMP 
RMP 9. 9702 380+0 2 DEMP 
XME -2.1436105+05 VME 

PLANETARY COORDINATES 
XM -4.1496601+04 VM 
RM 2.1337525+05 DEM 

XSUN 5.8851208+07 VSUN 

2.8094568+01 PROP 
0.0000000 MASS 
5.5024866+02 VRl 
0,0000000 GMLP 

B.6737148+02 lL 
2.9371901+01 RAL 

4.6429374+01 
7.1470796+00 
4.1794595+01 

-3.8164594+01 
5.8055618+01 

I. 8721597+05 

ZS 
LONS 

LTE 
LAP 

APAL T 

2.6540943+01 PA 

-1.6213137+05 lG 
2.6543407+01 LO~ 

1.456374 1+02 lMP 
1.8626309+00 RAMP 
1.4563718+02 lME 

l.Ab34860+05 lM 
2.6526365+01 RA•. 

-4.9258404+07 ZSUN 

SfLENCCENTRIC OSCULATING ELEMENTS 
SMAS 9.9715668+02 ECCS 1.3700812-03 I NCS 

VHS -2.2140496+03 RNMPS -1.5699548+01 AP•PS 
TAS - 9.4499937+01 EAS - 8.4419564+01 MAS 

SELENOCENTRIC UNIT VECTORS 
MX -l.Q39'1984- 0l · WV 
ex 1 ... 10 53'1-0I cv 

RODY ATTITUDE AND FORCES 
RR AT 0. 0000000 PRAT 
XI X 9.4940989-01 ETX 
XIV -1.0741512-01 ETY 
XI l 2. 9509805-01 E Tl 
ALS 4,6560695+01 6TS 
ALEI 2.6701606+01 6TEI 

4.7313021-01 
-8.5262562-01 

0.0000000 
3. 0935205-01 
4.6164435-01 

-8.1995124-0 l 
1.1942940+01 
B.6557194+00 

•••••• CSM I MOON REF. /PHASE 31-
MEAN-OF-EPOCH 1971 

WZ 
oz 

VRAT 
lTX 
ZTV 
lTl 
ALE 

.149250039360974+003 HRS. FROM LAUNCH 

0.0000000 TM 
3, 4515733+04 MSFL 
2.6713121+02 vox 

-2,R~64964+00 GMLV 

4.8901669+02 OXL 
903355264+01 VL 

l. 2 404654+0 2 
I, 7730997+02 

-4.6014729+00 
-1 .. 7021204+0l 

6.0767964+01 

oxs 
VRS 
LNE 

OR 

2.1302000+04 VELG 
6. 7935310+01 SP I 
3.2824717+03 VDV 
l,1558879+00PLCHNG 

5.2381046+03 DYL 
5,3464043+03 PTHL 

1.4088076+02 ovs 
5.3621661+03 PTR 
5.5753946+00 DSMP 

-7.2902903+00 VT 

3,4495446+03 TACC 
3.1356300+02 VEX 

-1,8646846+02 VDZ 
0.0000000 TOELV 

7.3671712+02 DZL 
-7,9127759-02 AZL 

5.2819407+03 DZS 
- 7.7898185-0 2 AZR 

5,5155154-01 RSMP 
5.3621611+03 SEASV 

1.9856787+01 
1.0088591+04 
l 00440149+03 
3 .6169883+J2 

-7. 768837 :;+02 
-9. 9553960+01 

-9.1326043+02 
-9.Q8740)9+0l 

3.6445450+01 
-4.509'215+01 

9 . 5784519+04 OX 2.0141734+03 OV 3.6299438+02 Dl -1,17250&1+03 
1.0251245+02 V 2.3586934+03 PTH -l.4668423+01 Al - 1.163:;627+02 

9.5784517+04 OXG - 7,3609421+04 OVG - 4.6401900+04 DZG -1.1725798+03 
3,0228048+02 VE 8·7022173+04 PTE -3,9328332-01 AZE -9,0666552+01 

3.2406579+01 OXMP 
1.7159616+02 VMP 
3.2407085+01 DXME 

9.5295502+04 DXM 
1.0255394+02 LOM. 

-2.1359626+07 RAS 

1.4924560+02 RANS 
2.5697145+02 INMPS 

- 8.4341436+01 SLRS 

-s. 5936714-01 
-5.0208548-01 

0.0060000 
-5.4057149-02 

8.6G75899-0l 
4. 9050700-0l 
8.1606741+01 

PX 
sxo 

!GA 
ALO 
BTO 
GMO 
BTE 

7.2225271+02 OVMP 
5.3464044+03 PTMP 
5.9834772+02 DVME 

-3.2239312+03 OVM 
3.0232197+02 VM 

-3.9929298+01 LOS 

-1.5770466+02 APFS 
1.6563601+02 APOS 
9.9Tl5475+02 PERS 

9.7027025-01 
0.0000000 

1.0898574+02 
0.0000000 
1.0672171-07 
0.0000000 
3.2959706-01 

PY 
SYO 

MGA 
ALLV 
BTLV 
GMLV 
ALM 

5.1315483+03 OZMP 
-7.8127564-02 AZMP 

l,B643526+03 OZME 

-3.7372274+02 OZM 
3 • ?695442+03 ARGM 
1.5983873+02 DES 

-1.6907158+02 RPS 
9.9B522B4+02 TFPS 
l.9781665+0C MTAS 

2.2175956-01 
0.0000000 

2.9192379•01 
1.8819244-01 
2 .9248885+01 
I , 7996951 +02 
9.0164348+01 

Pl 
szo 

OGA 
ALLI 
BTLI 
GMLI 
BTM 

- 1. 3151440•03 
- 1.0424522+02 
-1.3151440+03 

-3. 9562434+02 
I. 07\ 7403+02 

-1. 5552&41+01 

9.9579050+02 
1.4971071+02 
3. 6000000+02 

-9.694474b-02 
o. ooouooo 

1.79907~1+02 

-1. 30220&3+02 
6.448llb~+Ol 
5.0710711•01 

-6. 112405 3-02 

FEB. 1971, HRS., 35 MINS., .142 SECS. G.M.T. USNM USFT I StC 

6 DAYS, HRS,, 15 MINS., .142 SECS, G.E.T. RAGR .160273750048371+003 

BURN ELAPSfO TIME .9qq9qQ98+01 SECS. 

RESTART COORDINATES I ER ANO E~/HR I 

RXVl 
PDXVZ 

-.1221643372991350R.-001 
.93435391863192763+000 

.25219454628167081+000 

.11780721916975358+000 
.14163132 788790521+000 

-.12718078568225870+000 

G04 THRUST •••••••••• 

THETA 
Rf\ Rf 

VRX 
TGO 

••••••••••••••••••••• 
3,4889101+00 BETA 
~, 11, l,Qq9 3-0 l DELV 
8.5227603+03 VRV 
0.0000000 FC 

SF.LENOCENTR I C 
XL -4.2072586+01 VL 
RL 9.9702181+02 DECL 

SELENOGRAPHIC 
XS -9,8791116+02 

ALTS 5·8528271+01 
LTS -1.6194619-01 
LIN 1.6858703+02 

TRALT 5.9286942+01 

GEDCF.NTR IC 

YS 
L ATS 

LNS 
LAN 

RPAL T 

-4.1544037+04 y 
2.1436007+05 DEC 

GEOGRAPHIC 
XG 1.0229661+05 VG 
ALT 2.1091844+05 LAT 

EARTH-•OON PLANE 

2.7136941+01 PROP 
2.ons~eo1•02 tlAS~ 

'·Qql'5097+02 VRZ 
0.0000000 GMLP 

8.6854126+02 ZL 
2.9289713+01 RAL 

5,5276654+01 
7.0627813+00 
4,1793175+01 

-4.1063203+01 
5.9278603+01 

1.8721652+05 

lS 
L CNS 

L Tf 
LAP 

APAL T 

2,6540510+01 RA 

-1,6220769+05 ZG 
2,6542975+01 LON 

6.7935547+02 TM 
J • JOJ6J77•04 t-'SFL 
2. 4405408+02 vox 

-2.8838880+00 GMLY 

4.8776886+02 DXL 
9.2773270+01 VL 

1.2259065+02 
1.7679746+02 

-4.6013445+00 
-1.6925805+02 

2.0388319+02 

DXS 
VRS 
LNE 

OR 

2.1302000+04 VELG 
6.7"B310+01 SPI 
3.0916367+03 vov 
l.0906698+00PLCHNG 

5,4311236+03 OVL 
5.5238154+03 PTHL 

1.9412249+02 DYS 
5.5396219+03 PTR 
5.5753114+00 OSMP 
5.6838175+00 VT 

3.2489964+03 TACC 
3.13,6300+1) 2 VtX 

-1.7562763+02 voz 
9.7868019-01 TOELV 

6.8477860+02 DZL 
5.8955532-02 AZL 

5.4696865+03 ozs 
5,8787193-02 AZR 
5.5154066-01 RSMP 
5.5396189+03 SEASV 

2. 0255465+01 
1.UUbb!>Yl+04 
9.833184b+02 
5 .6224b90+JL 

-7.392b437+0£ 
-9. 886036 7+JI 

-e. 557..:::!J3o•o2 
-9. 696209t:l+Ol 

3. 6444109•01 
- 4.459b&:;U+Jl 

9. 5782611+04 
1.0251141+02 

ox 2 . 2072083+03 ov 3.1098135+02 oz -1.134'£09+03 

9.5782606+04 
3. 0 223 766+02 

V 2,5013069+03 PTH -1.5377366+01 AZ -1.1287045+~2 

OXG -7.3843258+04 OVG -4.6363039+04 DlG - 1·134~434+0:; 
VE 8.7198891+04 PTE -4,3585531-01 AZE -9.061589l+JI 



XMP 
RMP 
XME 

-q.8455022+02 YMP 
9.97021Al+02 DEMP 

-2.1436001+05 YME 

PLANETARY COORDINATES 
X~ -4.1501964+04 YM 
RM 2.1337546+05 DEM 

XSUN ~.8851319+07 YSUN 

l . 542609'H02 lMP 
1.74039,3+00 RAMP 
1 . 5426086+02 l ME 

1 .8634799+05 ZM 
2.6526161+01 •AM 

-4.9258294+07 ZSUN 

SELE~OCENTR!C OSCULATING ELEMENTS 
SMAS 1.0693158+03 FCCS 6.7615481-02 !NCS 

VHS -2.0366462+ 03 RNMPS - 1.6235992+01 APMPS 
TAS 9.30"1 182-01 EAS R.69%018-0l MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.7723465-0 1 WY 
QX q.8244818-01 QY 

RCOY ATTITUOE ANO FORCES 
RqAT -5.8297~85-04 PRAT 
XIX 9·'+9 73 5 17-01 E-TX 
A!Y -1.0716408-01 ETY 
X(l 2.9414105-01 ETZ 
ALS 4.6533623+01 BTS 
ALE I 2.6700706+01 BTE I 

4. 7536926-01 wz 
1 .3720898-01 Ql 

2.8060237-0J Y~AT 
3.0839954-01 ZTX 
4.Pl70378-0l ZTY 

-B.20275 08-01 lTl 
l . 1895772+ 01 ALE 
B.6567804+00 

I MOON REF. /PHASF 31-

1)76 

3,0280507+01 DXMP 
1 .7 109520+02 VMP 
3.0279622+01 OXME 

9.5294844+04 OXM 
1.0255556+02 LOM 

-2. 13 59578+07 RAS 

1 .4951357+02 RANS 
1.7153525+02 !NMPS 
6. 1114022- 01 SLRS 

-B.6174937-01 
- L .2636%0-01 

1 .0510633- 02 
-5.3784830-02 

8 .6975 705-01 
4.9054037-01 
A.1591689+01 

PX 
sxo 

!GA 
ALO 
8TO 
GMO 
BTE 

7.8848463+02 OYMP 
5.5238154+03 PTMP 
6•6458163+02 OYME 

-3.2239154+03 OYM 
3.0228180+02 VM 

-3.9029 181+01 LOS 

-1.5955275+02 APFS 
1·6660625+02 APOS 
1.0644270+03 PERS 

-5.8 167531-02 
0 . 0000000 

1.089680\+02 
1.5639313-02 
5. 7652783-02 
0 .0 000000 
3. 23~1489-01 

PY 
SYO 

HGA 
ALLV 
8TLV 
GMLV 
ALM 

5.3180988+03 OZMP 
5.8955398-02 AZMP 
2.0509056+03 DZME 

-3. 7379726+02 OZM 
3. 2695417+03 ARGM 
1.5979707+02 OES 

1.0442340+02 RPS 
1.1416181+03 TFPS 
2.1967301+00 MTAS 

8 .6902 116-0 1 
0 .0000000 

2.9134749+01 
6. 8073646-0\ 
2.8212585+01 
I. 79987B8+02 
9.0599885+01 

PZ 
SlO 

OGA 
ALL l 
8Tll 
GMLl 
8TM 

- 1.2683273+03 
-1.0328224+02 
-1. 2683273+03 

-3.9566250+02 
1.0717549+02 

-1.5552807+01 

9. 970134B+Ol 
1.4924509+02 
3.6000000+02 

4.9134363-01 
0 .0000000 

1.79913£0+0 2 
- 1 .3 03019 2+02 

6.4529567+01 
5. 078071 J+O l 

-3. 0456053-J l 

MFAN-OE-EPOCH 1971 FEB. 1971 , HRS., 35 MINS ., 10.142 SECS. G.M.T. USNM USFT I ScL 

• 1492528 17138710+1)03 HRS. FRO~ LAUNCI~ 6 OAYS, HRS ., 15 MINS., 10 . 14 2 SECS. G.E.T • RAGR . 160 3155307893 ; 1 +003 

BURN EL APSED Tit-IF. • 20001JQ(l0+02 SECS. 

IH: START COORDINA TES t EF< AND E-R/HR I 

RXYZ 
ROXY l 

-.95742028300 1 8~468-002 

.96Rl5309979856608+000 

Cf;4 THRUST *'°'*******c. 

THETJ\ 
Rl\R C 
VRX 
TGO 

····~···*············ 3.c:;f.41666+00 BETA 
l.0450403 +0) DELV 
8.5245193+03 VRY 
o.00000no •: 

SF LENOC ENTRIC 
XL -3.29 72918+01 YL 
RL 9.Q704535+02 DECL 

SC::LENCGRAPH IC 
XS -9.9754779+02 

ALTS 5.8551313+01 
LTS -l.6194486-01 
LIN l.6 93•1732+02 

YS 
LATS 

LNS 
LAN 

2.6219763+01 PROP 
4.0516397+02 MASS 
4.6799968+02 VRZ 
Q.0000000 GMLP 

8.6QC25J~+02 lL 
2.9210917+01 RAL 

o.4435141+01 ZS 
6. 9838674+00 LONS 
4.l7917H6+0l LTt 

-4.4 181341+01 LflP 

• 25250932401792594+000 
.10882482723936135+000 

1.3 587 109•03 TM 
3.3157022+04 MSFL 
2.2104063+02 vox 

-2.9056273+00 GMLY 

4. 8658404+02 DXL 
G.2 171401+01 Vl 

l .21230U+02 
l. 7626688+02 

-4.6012194+00 
-1. 7330261+02 

oxs 
VRS 
LNE 

OP 

. 14128729321990339+000 
-.1204861 1221444709+000 

2.1302000+04 VELG 
6.793~310+01 SP! 
2.8969311+03 VOY 
1. 00914 71 +OOPLCHNG 

5.6275883+03 DYL 
5. 7061703+03 PTHL 

2.4748438+02 DYS 
5.7220158+03 PTR 
5.5752302+00 OSMP 
2.3829109+01 VT 

3.0443805+03 TACC 
3 .1356300+02 VEX 

- 1.6456692+02 VOZ 
1 .9 142699+00 TDELV 

6.3256660+02 OZL 
2.3926921-01 AZL 

5.6608588+03 ozs 
2.3860671-01 AZR 
5.5153005-01 RSMP 
5.7219661+03 SEASV 

TRALT 5.03104<)3+01 f< PAL T 5.9239369+0 1 APALT 3. 8207994+02 

GEOCFr;TR IC 
-4. 1540184+04 y 

2.1435892+05 · OEC 

GEOGRAPH IC 
XG 1.0 2 17483+05 VG 
ALT 2.1091 729+05 LAT 

EAR T 1--1-MCON PLAN E 
XMP -9.8319383+".:12 YMP 
RMP 9. 9704534+02 CEMP 
XMF. -2. 14351=186+05 YME 

PLANETAPY COORDINATES 
XM -4.1507211+04 YM 
RM 2.1337566+()1:) OE"1 

XSUN 5.885 1 429 +07 YSUN 

i. e121609+05 
2.6540119+01 RA 

- l. 62283Q8+0S ZG 
2.6542583+01 L O~ 

1.6319389+02 lMP 
l.6226060+(H) PAMP 
l.6319379+0 2 Zf-IF 

1. 8634737+05 lM 
2.C'i25940+0l FA~ 

-4.<;;?~81R5+07 ZSUN 

SELfNOCENTRIC OSCULATING ELEMENTS 
Sf>lfl.$ 1.1583945+03 ECCS l.3934S27-0l INCS 

VHS -1.8542119+03 f::NMPS -l.67&~013+1)1 APMPS 
TAS l .956~fll0+0 1J EAS 1. 7:'lC·5659+f10 MAS 

SELE>•OCENTR!C UNIT VECT CRS 
WX - 1.6115258-01 WY 
ax 9.8.01111-01 ov 

RCDY ATTITUDE ANO FORC ES 
RRA T -4: 7784065-04 PRAT 
X(l( G.50 17t41 -0 1 ETX 
X!Y - l.0682222-01 ETY 
XIZ 2.9283752-01 ETl 
ALS 4.t:496t:170+01 BTS 
ALCI l.66996q2+01 BT!::I 

4. 77 2S'14 1J-t"ll 
1 . 36931 '>3-0l 

2.3~001152-03 YRAT 
3.(,710214-01 ZTX 
4.8l 7 P.i.27-0 l ZTY 

-b.207144<t-Ol ZTl 
1.1~?>1417+01 /ILE 
A .f;l371tf::::')+(lC 

•••*** CSM I MOON RFf=. /Pt-iASE 31-

9.57dQ783+04 
1. 02 51026+02 

DX 
v 

2.4036884+03 DY 2.5869647+02 
2.6544241+03 PTH -1.5953945+01 

DZ 
AZ 

9.5780783+04 
3.02 19473+02 

OXG - 7.4080425+04 OYG -4.6324601+04 DZG 
VE 8.7378944+04 PTE -4.7844502-01 AZE 

2.8232368+01 OXMP 
1 ,7057577+02 VMP 
2.8232625+01 OXME 

q.5zq4zoo+o4 DxM 
1.0255713+02 LOM 

-2. l 359531•07 RAS 

l .49 75330+02 RANS 
I . 7050590+02 !NMPS 
1.4636297+00 SLRS 

8.5505386+02 OYMP 
5.7061704+03 PTMP 
7 . 3115276+02 CYME 

-3.2238999+03 OYM 
3.0224\60+02 VM 

- 3.9929067+01 LOS 

-l.6134178+02 APFS 
1.6753378+02 APOS 
1.1359008+03 PERS 

5,5081595+03 DZMP 
2.3926958-01 AZMP 
2 ·2409686+03 DIME 

-3. 7387014+02 OZM 
3.2695393+0? ARGM 
1 .5975540+02 DES 

1.0238513+02 RPS 
1.3198148+03 TFPS 
2.4768659•00 MTAS 

-e.6386453-01 PX - 6 .6 728301-02 PY 8.6803330-0l PZ 
-1.0803970-01 SXO 0.0000000 SYO 

B. 6 1 52653-03 !GA 
-5.34 13972-02 ALO 

&.6975452-0 1 RTO 
4.9058537-01 GMO 
8.1571078+01 8TE 

1 •0894389+ 02 ~GA 
3.1ooq312-02 ALLV 
1.3614714- 01 8TLV 

-9.8911705-03 GMLV 
3.1548253-01 ALM 

0.0000000 SlO 

2.9056285+01 OGA 
1.1801208+00 ALLI 
2.7198604+01 OTLI 

-1.8000000+02 GMLI 
9.1049646+01 BTM 

2.0670480+01 
L.QQ885<;l+04 
9.2 139084+02 
7.6686279+)2 

-7. 003502 !+02 
-9.8218835+01 

- 7 . 9680275+02 
-9.809439b+Jl 

3.644l802+Ut 
-4.4 0Bt>3&2 +0l 

- 1 .0960500+03 
-l.097099So+iJ2 

- 1.0960811•03 
-9.056't457+0l 

- l . 220427 3+03 
- 1 .0236 18< +02 
- 1. 2204 273+03 

-3.956S9B3+02 
1.071769<+02 

- 1.5552772+J l 

9. 969742 7+02 
1.4924.i::'.7~+02. 

3.6000000+0< 

4.9200153-01 
0.0000000 

l . 7992llb+02 
-l.304127d+02 

6 .. 4595J96+01 
5.0876475+01 

-5.4597671 - 01 

"1EAN-OF-EPOCH lq7l FEB. lq71, HRS., 35 MINS., 20.142 SECS. G.M.T. USNM USFT I ScL 

.1492555C:49l6446+003 Hf;S. FPIJM LAUNCH b DAYS, HRS., 15 MINS. , 20.142 SECS. G.E.T. RAGR .160357311530L>O+OQ3 

t\URN ELAPSED TIME • 30000000+02 SECS. 

RFS TART COORDINATES ( ER ANO Ht/HR I 

RXYZ 
ROXYZ 

- • 6 t< 3 72 33 6842 '562 9 76-002 
• l00256955f'l062&13 2+00 1 

GD4 THRUST ********•* 
THFTA 

BAI<( 
VRX 

•••..••.....•••...•.. 
4.4572'1Ab+OO ~ETA 
1. 59331:)95+00 OELV 
B.5258356 +03 VRY 

2.534~Q49+G l PROP 
6.1401507+02 ~ASS 
4.2h79492+0£ VRZ 

.25279908408973446+000 

.99793843762678484-001 

2. 0380664+03 TM 
3.2477667+04 MSFL 
l.980c;l651+02 vox 

.14096217497208192+000 
-. 11355896487929777+000 

2.1302000+04 VELG 
6.7935310+01 SP! 
2.6981947+03 VOY 

2.e355288+03 TACC 
3 .1356 300+02 VEX 

-1.532 7724+02 voz 

2.1102657+01 
l.008b591+04 
8.5818127+02 

) 

-· 



• 

~ 

TGO 0.0000000 FC 

SELENOCENTRIC 
XL -2.3546978+01 VL 
RL 9.9710326+02 DECL 

SEL ENOGR APH IC 
XS -9.8709647+02 

AL TS 5. 8609726+01 
LTS -1.6 194138-01 
LIN 106996947+02 

TRALT 5.9368401+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -4. 1536122 +04 v 
R 2.1435767+05 DEC 

GEOGRAPHIC 
XG 1.0205277+05 VG 
ALT 2•1091604+05 LAT 

EARTH-~DON PLANE 
XMP -9.8172731+02 YMP 
"M~ Y.Y710325+02 OEMP 
XME -2.1435760+05 YME 

PLANETARY COORDINATES 
XM -4.1512575+04 YM 
RM 2.13375S7+05 DEM 

XSUN 5.8851541+07 YSUN 

o.ooonooo GML P 

8.7062324+02 ZL 
2.9135370+01 RAL 

7.3911757+01 
6.9104112+00 
4.1790365+01 

-4.7534420+01 
5. 9185799+01 

ZS 
LONS 

LTE 
LAP 

APA LT 

1.8721737+05 z 
206539753+01 RA 

-1.6236 016+0 5 ZG 
2.6542218+01 LON 

1.7244308+02 ZMP 
1.5093618+00 RAMP 
1.724428•1t+02 ZME 

1.8634674+05 ZM 
2.6525716+01 RAM 

-4.9258074+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.2708399+03 eccs 2.1554187-01 INCS 

VHS -1.6666314+03 RNMPS - 1.7351597+01 APMPS 
TA S 2.6042391+00 EAS 2.0922191+00 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX -1.4572018-01 WY 
QX 9.8694947- 01 QY 

BODY ATTITUDE AND FORCES 
RRAT -6.2721020-04 PRAT 
XIX 9.5068598-01 ETX 
XIY -1.0634688-01 ETY 
XIZ 2.9135291-01 ETZ 
ALS 4.6458799+01 BTS 
ALE! 2.6698628+01 BTEI 

4.7B80279-0l wz 
1.3097130- 01 QZ 

I. 5370085-03 YRAT 
3.0558231-01 ZTX 
4.8187915-01 ZTY 

-8.2122587-01 ZTZ 
1.1754864+01 ALE 
8.6586933+00 

•••••• CSM I MOON REF. /PHASE 31-
MEAN-OF-EPOCH 1971 

.149258312694182+003 HRS. FROM LAUNCH 

679 

-2.9245325+00 GMLY 

4. 8546436+02 DXL 
9.1549251+01 VL 

1 . 1996870+02 
1. 7571780+02 

-4.6 010906•00 
-1.6667740+02 
6. 0 70H20+02 

DXS 
YRS 
LNE 

OR 

9.1229483-0IPLCHNG 

5.8276409+03 DYL 
5.8935212+03 PTHL 

3.0097460+02 OYS 
5.9094006+03 PTR 
5.5751473+00 DSMP 
4. 7490905+01 VT 

2.8093962+00 TDELV 

5.8007216+02 DZL 
4.6170339-01 AZL 

9. 757H51+02 

-6.600•475•02 
-9. ·7626906+01 

5.8555994+03 ozs -7.3646984+02 
4.6046257-01 AlR -9. 7268361+01 
5.5151916-01 RSMP 3.6441463+01 
5.9092097+03 SEASV -4.3554506+01 

G.5 779006+04 OX 2.6037569+03 DY 2.0612752+02 OZ -1. 0558228+03 
!. 0250905+02 V 2.8172327+03 PTH - 1.6417827+01 AZ 

9.5779000+04 OXG - 7 .4321046+04 OYG -4.6286670+04 DlG 
3.0215174+02 VE 8.7562486+04 PTE -5.2105684-01 AZE 

2.6263985+01 OXMP 
1. 7003 74 7+02 VMP 
2. 6262811+01 OXME 

9.5293541+04 DXM 
1.0255874+02 LCM 

-2. 1359483+07 RAS 

1.4996782+02 RANS 
1.6985495+02 INMPS 
l 06413585+0 0 SLRS 

-8.6574450-01 PX 
-9.3687035-02 sxo 

1. l 79795 7-02 I GA 
-5.3062085-02 ALO 

8.6976022- 01 BTO 
4.9061347-01 GMO 
B. 1551826+01 BTE 

9. ZI 91694+02 DYMP 
5.8935214+03 PTMP 
7.9807781+02 DYME 

-3.2238841+03 OYM 
3.0220143+02 VM 

-3.9928949+01 LOS 

- 1.6307275+02 APFS 
1.6842123+02 APOS 
lo2ll79B7+03 PERS 

-6.8530070-02 PY 
0.0000000 SYO 

1. 0892134+02 MGA 
5.5952912-02 ALLV 
2.2804418-01 BTLV 

-1.2114160-02 GMLV 
3.0609745-01 ALM 

5~701A7~'+0' 07MP 
4.6170356-01 AZMP 
2.4346867+03 DlME 

-3.7394464+02 DZM 
3.2695368+03 ARGM 
1. 5971374+02 OES 

1.0078896+02 RPS 
1·5447591+03 TFPS 
2.8461251+00 MTAS 

8.6809815-01 PZ 
0 . 0000000 szo 

2.8964410+01 OGA 
l .6954529+00 ALLI 
2.6211790+01 8TLI 

-1. 7996646+02 GMLJ 
9.1521066+01 8TM 

-1.0683155+02 

-1.0558443+03 
-9.05 12013+01 

- 1 . 171 J <J7u•03 
-l. Ol4Hld+0 2 
-l.171397b+03 

-3. 9573800+02 
1. 0717838+02 

- l.555l736+Ql 

9. 96q£0b8+V2 
l.492•26l+J2 
3. 6000000+02 

4.9163930-01 
0.0000000 . 

l. 7992731+0 2 
-1.305505 1+02 

6.4668527+01 
5.0995911+01 

-7.85451<-o-Ol 

FEB. 1971, HRS ., 35 MINS., 30.142 secs. G.M.T. 

HRS •• 15 MINS., 30.142 secs. G.E.T. 

USNM USFT I StC 

6 DAYS, RAGR .160399092271250+003 

BURN ELAPSED TIME ,39999999+02 secs. 

RESTART COOROJNAT ES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.40037752417258625-002 
.10376302741697421+001 

.25306369064701260+000 
• 90714937400693943-001 

.14065663 2006 72497+000 
-.l063910990382T7lo+OOO 

G04 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
4.9710432+00 BETA 
2·1595070+00 DELV 
B. 5266957+03 VRY 
0.0000000 FC 

SE LENOCENTRIC 
XL -1.3788736+01 YL 
RL 9.9720490+02 DECL 

SELENOGRAPHIC 
XS - 9.8655706+02 

ALTS 5.8711375+01 
LTS -1.6 193775- 01 
LIN 1.7057386+02 

TR ALT 5.9470039+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x -4. 1531609+04 y 
R 2.1435630+05 DEC 

GEOGRAPHIC 
XG 1.0193?20+05 YG 
ALT 2.1091467+05 LAT 

EARTH-~CON PLANE 
XMP -•.8015020+02 YMP 
RMP 9.9720~89+02 DEMP 
XME -2. 143562 2+05 YME 

PLANETARY COOROINATES 
XM -4. 1517821+04 YM 
R~ 2. 1337607+05 DEM 

XSUN 5.8851651+07 YSUN 

2.4508970+01 PROP 
B.272B269+02 MASS 
3. 85 55026+ 02 VRZ 
0.0000000 GMLP 

8.7153453+02 ZL 
z.qo62924+01 RAL 

R. 3711335+01 
6.8424884+00 
4.1788976+01 

-5. 1134872+01 
5 .9 120560+01 

ZS 
LONS 

L TE 
LAP 

APAL T 

1.8721767+05 
2.6539430+01 RA 

- 1,6 243634+05 ZG 
2.6541895+01 LON 

1.8201361+02 ZMP 
1.4007682+00 RAMP 
1.8201345+02 ZME 

1.8634614+05 ZM 
2.6525496+01 RAM 

-4.•257966+07 ZS UN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.4168705+03 ECCS 2.9643860-01 INCS 

VHS - 1.4738214+03 RNMPS -1.7934930+01 APMPS 
TAS 3.1726723+00 EAS 2.3374962+ 00 MAS 

2.7 174219+03 TM 
3.1798311+04 MSFL 
1.75 21539+02 VDX 

-2. 9412900+00 GMLY 

4. 8441209+02 OXL 
9.0906414+01 Vl 

1.1880727+02 
1. 7 514996+02 

-4. 6009652+00 
1.3862446+02 
8.9915076+02 

oxs 
VRS 
LNE 

OR 

2.1302000+04 VELG 
6. 7935310+01 SPI 
2.4952572+03 VDY 
8. 0382460-0lPLCHNG 

6.0314385+03 DYL 
6.0859459+03 PTHL 

3.5458079+02 ovs 
6.1018549+03 PTR 
5.5750657+00 DSMP 
7. 7038701+01 VT 

2.6222621+03 TACC 
3. l356300+o2 vex 

-1.4174890+02 voz 
3 .6663862+00 TDEL V 

5.2729916+02 DZL 
7.2529560-01 AZL 

6.0540663+03 ozs 
7 .2340459-01 AZR 
5.5150827-01 RSMP 
6.1013685+03 SEASV 

9.5777310+04 
1.0250772+02 

DX 2.8075700+03 DY 1.5328164+02 DZ 
V 2•9890695+03 PTH -1.6786234+01 AZ 

9. 5777308+04 
3.0210862•02 

OXG - 7.456 5286+04 OYG -4.6249245+04 DZG 
VE 8.7749666+04 PTE -5.6368338-01 AZE 

2.43 77253+01 DXMP 
l.6948002+02 VMP 
2. 4376 750+01 DXME 

9.5292897+04 OXM 
1·0256032+02 LOM 

-2.1359436+07 RAS 

l.5015989+02 RANS 
1.6928195+02 INMPS 
1.6447643+00 SLRS 

9.892~365+02 DYMP 
6.0859459+03 pTMP 
8.6535645+02 DYME 

-3.2238686+03 OYM 
3.0216123+02 VM 

-3.9928834+ 01 LOS 

-1.6474667+02 APFS 
l.6927093+02 APOS 
1.2923618+03 PERS 

5.8994078+03 DZMP 
7.2529604-01 AZMP 
2.6322216+03 OZME 

-3.7401752+02 DZM 
3.2695345+03 ARGM 
1.5967207+02 DES 

9.9336278+01 RPS 
1.8368856+03 TFPS 
3.3505260+00 MTAS 

2. 1553709+0 l 
1. OD8H59 l+04 
7.9363544•02 
1 . 100~e1;+03 

-6.184<0v6•02 
-9. 70B2417+01 

-6.74676 11+02 
-9.64817"3+01 

3.6440154+01 
-4.300<96!>+01 

- 1. 01 4 19!>4+03 
- 1.0421060+02 

- 1. 014.i:::94l+O:; 
- 9 ,04'5ij 74o+Ol 

-!. 1 2 li:::Ob7+03 
-l .006,,8£9+J2 
- 1.1212067+03 

-3.957753:>+02 
l.07179bl•J2 

- 1 .55527"1+01 

9. 968!>544•02 
1. 4924306•02 
3.6000000+02 

SELENOCENTRIC UNIT VECTOR S 
WX -(.3090734-0l WY 
QX 9.8901349-01 QY 

4.8005258-0l wz -B.6741731-01 PX -6.8669857-02 PY 
1.2383962-01 OZ -8· 072193 2-02 SXO 0.0000000 SYO 

8.6845453-01 Pl 4.90909>6-0l 

BCDY ATTITUDE AND FORCES 
RRAT -5,863 7 997-04 PRAT 
XIX 9.5128Ql8-0 l ETX 

1.6587326-03 YRAT l.U958928- 02 !GA 1.0890219+02 MGA 
3.0378100-0l ZTX -5.2755091-02 ALO 7.2684965-02 ALLV 

0.0000000 szo 0.0000000 

2.8855580+01 OGA 1.7993147+0 2 
2.2293437+00 ALLI -1.3072426+02 



XI Y 
x I Z 
ALS 
ALF. I 

-1.056837 1-0 1 ETY 
2.8964"77-0l ETZ 
4 .6420 324+0 l BTS 
2.6697452+01 BTF.I 

4.Bl9920B-Ol ZTY 
- 8 .21 82769-0 1 ZTZ 

1.166260 5+0 1 ALF. 
6.6595449+00 

•••••• CSM I MOON REF. /PHA SE 3 1-
MEAN-OF-EPOCH 1971 

·1492611 504 71 9 18+003 HR S. F~OM LAU NCH 

680 

8.6977848-01 BTO 
4.906 1421 - 01 GMO 
8.153 5589+ 01 BTE 

3.3b89141- 0l BTLV 
-1.7 132010- 0 2 GMLV 

2 . 9497005 - 01 ALM 

2 .5246312+01 BTLI 
-1.7993 07 6+02 GHLI 

9.2016323+01 BTH 

6.474981>0+01 
5.114718 2+01 

- 1 . 022302 5+ 00 

FEB. 1971, 

6 DAYS, 

HRS •• 35 MINS •• 40.142 secs. G.H.T. 

HRS . , 15 MINS., 40-142 SECS. G.E.T. 

USNM USFT I SEC 

RAGR . 160440873012 Zl0+0 03 

BURN ELAPSEO TIM E • 49999999+02 SECS . 

RES TAR T COOROINATE S l ER ANO CR/HR I 

RXYZ 
ROXYZ 

-.107 199 79 740 215144-002 
· 1"73364048400935 7+001 

·: l'4 THRUST *****•*** * 
TttFTA 

!I 'RC 

"" x rc;.1 

..................... 
5.50 47139+ 00 BE H 
2. 743851:>1+')0 DE LV 
~.5? 70 852+03 VRY 
0.0000000 FC 

\1. l fNO CENHl I C 
XL -3.69 1889 7+0 0 YL 
" L 9.97360 28 +02 DEC L 

~fl. FNCGR APHIC 
).~. -'}. 8'";Q2927+02 

~L T~ ~-~~6b 74 3 + Ql 
l TS - l .~1Q3 ,97-0l 

I IN l .Tll2i~t:3 t-0 2 

2 .37094 19+0 1 PR OP 
1.04515 58+03 MASS 
3.442793q+Q2 VRl 
0.0000000 GMLP 

8.7235873+ 02 lL 
2·89 934 14+ 0 1 RAL 

9.3841294+01 ZS 
6. 7801780+00 LONS 
4.1787555+01 LTE 

-5.499 1 345+0 1 LAP 

.2533030 1218290545+ 000 

.81588687071494585- 001 

3 .396777 3+03 TM 
3 . 1118956+04 MSFL 
1 .5 239318+02 VD X 

-2 . 9580474+00 GHLY 

4.8342958+02 DXL 
9. 0 2424 78+01 VL 

oxs 
VRS 
LNE 

OR 

.1403713 4465 175078+000 
-.989 7 327504 7678 076-001 

2.1302000+04 VEL G 
6.7935310+01 SP I 
2.2879368+03 VOY 
6.9535439-0l PLCHNG 

6.2391484+0 3 DYL 
6.2835386+03 PTHL 

4.0830371+02 DYS 
b.2994733+03 PTR 
5 .574 9829+ 00 DSMP 
1.1286243+02 VT 

2. 4043893+03 TACC 
3.1356300+02 VE X 

- 1 .29971 58+02 voz 
4.4874 552+00 TDELV 

4. 7425096+02 OZL 
1•0291794+00 AZ L 

6.2564270+03 ozs 
l.02b5758+00 AZR 
5.5 149 738-0 1 RSMP 
6 .29R4621+0 3 SEASV 

2.2 02424o+Ol 
1 . 008!15 ''1 •04 
7 . 27695.62+0 £ 
l.406H54b+0 3 

-5. 7530244+02 
-9.65 8329 7• 01 

-6· 1137042+0£ 
-9. 573"296+01 

3.6438816+ 0 1 
-4.2431428+01 

l'C•< L T 5. 'H-•2 54 20+01 

VS 
LATS 

LNS 
LAN 

RPA LT 5 .9('1435q4+Q l APA L T 

1.1774878+02 
1 . 74562 93+02 

-4.6008367+00 
I • 4834n4+02 
1 .2928800+03 

:r! 'HHP l C 
-4. l S2bA 74+0t,. Y 

2'.l<t3'">48Z+05 DEC 

1;FU(i RAPHIC 
X(, 1.0180132+05 Y(, 
AL1 2. 1091319+05 LAT 

l .ARTH-f'ICON PLANF 
XMP -G . 7846 17 2+02 YHP 
RM P 9.q7l6025+02 OE MP 
XMI'. -2. 1435474+05 YME 

PLANE TARY CO ORD INAT ES 
XM -4. 152 3182+1)4 YM 
R1'1 2. 1 33 7~28+05 OEM 

XS UN 5.885 1763+07 YSUN 

l. 8 7 2 17 A7+05 
2 .653 9 138+01 ~A 

- L.0 25 1240+05 lG 
l.654 1602+01 L ll~ 

l. 91 c;. 129q+C. 2 ZM P 
l.29~0349+0 0 ftA~P 

i. cq c;. 1 2~2 +02 Z ~f 

1. 8634552+0~ ZM 
2.c5252 70+01 RA~ 

-4 .92 5 7~5~+07 ZSUN 

' fL ENOCfN T~IC OSCULATING E L E~ENTS 
5'4 AS 1.6 13~967+03 ECCS 3.R230122-0l I NCS 

VH S - 1. 275~397+03 F.NMPS - 1 .8538862+0 1 APMPS 
TAS 3.7220908+00 EAS 2 .4886 1 88+00 MAS 

SELENOCFNTRIC UNIT VECTORS 
l<X - 1.1668432- 01 l< Y 
QX Q.90IJ2b93-0l QY 

BCDY AT TITUD E AND FORCES 
RRAT -5.B07 7 C: ~5- 04 PRAT 
l(JX o.51861392- 1)1 ETX 
XIV - 1. 0502 '\0l-nl ETY 
XIZ 2.8795016-0 1 f TZ 
ALS 4.63B t 0 Q4+0 1 ers 
ALE ! 2.669622 1+01 BT El 

4.R l0 2 35 2-0l wz 
l "1 642910- 0 I QZ 

1.6741465-03 YRA T 
3.0 l 9R4~4-0 l ZTX 
4 . 82 10 33 2-0 1 ZTY 

-8. 22424 19- 01 ZTZ 
1.1 5705 13+01 ALE 
B.66C'3329+00 

****4<* CS M I ~OON PE F. /PHA SE 3 1-
MfAN-OF-F.POC H 1Q71 

.1492~1928249654+1)03 HK S. !--=fiOM LAUNCH 

9. 5 77 5669•04 
l. 0 2 5063 2+ D 2 

DX 3.0152956+03 OY 1.00 15897+02 OZ -9. 7111 591+02 
V 3.1694014+0 3 PTH - 1.7074363+01 AZ - l . Dl8£2 00+02 

9.5 7756 69+04 
3. 02%545+02 

OXG - 7.48 13328+04 DYG -4.6212357+04 DZG -9 .7112 23!1+ 02 
VE 8.7940659+04 PTE -6.0632493- 01 AZE -9. 0404393+0 1 

2•2574 103+0 1 DXMP 
J .6&90 302+02 VMP 
2.25 73619+01 OXME 

9.5292239+04 OXH 
1.0 256 193+0 2 LOH 

-2 .1359388+07 RAS 

1. 5033199+02 RA NS 
l.0872449+0 2 INMP S 
1. 5375 159+00 5LRS 

-8.6890803- 01 PX 
-b. 8602002-02 SXD 

I· 0845544-02 I GA 
-5 . 2446622-02 ALO 

8 .6979660-0 l 8TO 
4.9061513-01 GMO 
a .1 5 19343+01 STE 

1 .05689 64+03 DYMP 
6.283538 7+03 PTMP 
9.3300110+0 2 DYME 

-3.2238528+0 3 DYM 
3. 021210 6 +02 VM 

-3. 9928717+01 LO S 

-l.663t4 84+ 02 APFS 
1.7008510+02 APOS 
1.3 778480+03 PERS 

-6.8167000-0 2 PY 
0 . 0000000 SYD 

1.08882%+02 MGA 
8.9294874-02 ALLV 
4.4535384-01 BTLV 

-2.2117329-02 GHL V 
2.83858lb-O l ALM 

6.1009279+03 OZMP 
1.029 1796+ 00 AZMP 
2.8337440+03 DZME 

-3 .74091 99+ 0 2 OZM 
3.2695 3 20+0 3 ARGM 
1.5963041+02 OF S 

9. 79666 86+0 I RP S 
2.2306149+03 TFP S 
4.072401 5+00 MTAS 

8.6894225-0 1 PZ 
0 .0000000 szo 

2.8747131+01 OGA 
2.7792 601+00 AL LI 
2.43 17320+01 BTLI 

- l . 79R89l9+02 GMLl 
9. 253252 8 +0 1 BTM 

- 1.0690173+03 
-9.9 83055 1+01 
-1. 069017 3+03 

-3.9581347• 0 2 
1 . 071!1127+0 2 

-1.5552004+01 

9.9671047+02 
l.492437 b+ J2 
3 .6000000+0 2 

4.9019049-01 
o . ooooooD 

1. 7993 b£bH) 2 
-1.3089820+02 

6.4830831+01 
5. l 29 b75 2+0 1 

- 1 .25751i77•00 

FEB. 19 71, HR S., 35 MINS ., 50.142 SECS. G.M.T . USNM USFT I StC 

6 DAYS , HRS., 15 MINS . , 50.142 SECS. G.E. T . RAGR . 160482653753170+0 03 

BURN ELAPSED T l Mf • ~9GQQ999+ 02 SFCS. 

1• ~ S Tfl.td CLOf.O lNATf S I ER AND ER /H R ) 

fl.XYL 
ROX YZ 

.1 % 0009721578502 2- 002 
• l l 0980 !4 b2 17 869•9+00l 

.25 35 1 6~ 17 40637264+000 
. 724152 204 71 624022-00 1 

.1401070 2 1761836 53+000 
-.9 1294839964219159-001 

t~ 04 THRUST •••••••••• ...................... 
lH ETA 

8ARC 
VI•,( 

TG;J 

6.fl5J39(l7<Hf)l) bF TA 
\.34b 7 Q34+'J .) OE LV 
a.c;26QJ384+1)3 VRY 
0. 0 {1f)f'l1')0 F: 

~HE NfJCENT~JC 
~ l ~. 750141 2+0 0 YL 
f. l <;.C:..7581"'106+'l2 OH. l 

~ [U f\f:GRAPHIC 
XI) -9.852 1 305+02 

.ur s ~.qoso540+".l l 
l T> - 1 . 0193095-01 
l IN l . 71609~3•')2 

11·.'\LT ~.c,J~4520 7 + 0l 

t t i irt=~ Tf<I C 

VS 
LH S 

LN S 
LAN 

f< PAL T 

l( -4. 1521 6 7 8+04 y 
J; 2. 1 4 35324+0'5 DEC 

'.'",t:.1GfcftPH IC 
Xt.i l .l' lbtJ 3q4+J5 VG 
ALT 2. l Oq ll ":> l +i)c; LAT 

2.2Q4'59b7 +Cl PR f1 P 
l .2678)7Q+03 MA SS 
3.ozqc;4Ql+02 VRZ 
0.0000000 GM LP 

8.730C541+02 Zl 
2.$j926t>h4+0 1 ~l\L 

1 . 0430706+0.i! 
~. 7 2355tH3+ 'H) 

4 . L7 8.c.il65+0 1 
-c;.0 1 06620+0 1 

5.gc,i543()B+Ol 

l .fl72 1800+05 

IS 
LONS 

LTF 
LAP 

APA LT 

2 .65 38884+0 l J. A 

- 1 .6258845+05 ZG 
2 .6541 )49 +01 LON 

4. 07 ".t l 328+03 TM 
3 .0 4~9600+04 MSFL 
1 . 290029+02 VD X 

-2 .974804H +OO G"!L\' 

4.825 1927 +02 DXL 
B.9557037 +Dl VL 

1.1 6 79577+02 
l . 7 3<15646+ 02 

-4.60071 16+00 
1 .1708585+01 
L .8 5 10 358+ 03 

DXS 
VRS 
LNE 

OR 

2.1302000 +0 4 VELG 
6.7935310+Dl SP I 
2.0760401+0~ vov 
5.8 b88413-0lPLCHNG 

6.4509484+03 DYL 
b.4864108+03 PTHL 

4 .62 13048 +0 2 DYS 
6.5023675+03 PTR 
5.574901 5+ 00 DSHP 
1.5537290+02 VT 

2 .181707 4+03 TACC 
3. 135630 0+02 VF. X 

- 1.1793430 +02 VDZ 
5.2747344+~0 TDELV 

4 .2092830+02 OZL 
1 .372571 5+00 AZL 

6 .4628604+03 DZS 
l .36920 27+00 AZR 
5.5148680- 01 RSMP 
6·5005109+03 SEASV 

2.2515787+D l 
1 . 008b 59 l+ D4 
6.60300£~•0£ 
l.62953b8+03 

-5. 306b'j'Jb+J Z 
- 9.H275bl•Ol 

-5.4 649 29 1+02 
-9.5018030 +:> 1 
3.643750~>+01 

- 4.1839o0 l .. Ol 

G.5774114+04 
1 .0250480+02 

OX 3.2271111+03 DY 4.670 3439+0 1 OZ -9 . 265«07"+0<: 

9. 5 774111 • 04 
3.0202214+02 

V 3.3578078+03 PTH - 1.7 294928+01 AZ -9.96441 19+0 1 

DXG - 7 .50 65299+ 0 4 OYG -4.6176098+04 DZG -9.2657349+02 
VE B.8135b36+ 0 4 PTE -6.4897372 - 0l AZE -9. 03 49 147 +01 

• 



t 

• 

G 

EARTH-MOON PLANE 
XMP -9.7666150+02 YMP 
RMP 909758006+02 OEMP 
XME ~2.1435314+05 YME 

PLANETARY COORDINATES 
XM -4.1528428+04 YM 
RM 2.1337648+05 OEM 

XSUN · 5.8851873•07 VSUN 

2.0214686+02 lMP 
1 , 1979782+00 RAMP 
2.0214605+02 ZME 

1.8634491+05 lM 
2.6525050+01 RAM 

-4.9257747+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 1.8927299+03 ECCS 4.7341183-01 INCS 

VHS -1.0719349+03 RNMPS -1.9166856+01 APMPS 
TAS 4.272851••00 EAS 2.5551745•00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -1.0302152-01 WY 
QX 9.9239565-01 QY 

SOOY ATTITUDE AND FORCES 
RRAT -5.8013934-04 PRAT 
XIX 9.524535~01 ETX 
XIV -1.0436747-01 ETY 
Xll 2.8625092-01 ETZ 
ALS 4.6343835+01 BTS 
ALEI 2.6694873+01 BTEI 

•••••• CSM 

4.8173714-01 
1.0902866-01 

Wl 
oz 

1.6758392-03 VRAT 
3,0018951-01 ZTX 
4.8221320-01 ZTY 

-8.230 1683- 01 ZTZ 
1.1478342+01 ALE 
8.6610432•00 

681 

2.0856547+01 OXMP 
1.6830619+02 VMP 
2.0856704+01 DXME 

9.5291596+04 OXM 
1.0256351+02 LDM 

-2, 1359341+07 RAS 

1.5048642+02 RANS 
1·6815923+02 INMPS 
1.3459256+00 SLRS 

1.1249051+03 OYMP 
6.4864108+03 PTMP 
1.0010118+03 GYME 

-3.22383 73+03 OYM 
3.0208085+02 VM 

-3.9928602+01 LOS 

-1.6792888+02 APFS 
1.7086585+02 APOS 
1.4685336+03 PERS 

-8. 7023899- 0l PX -6.7360346- 02 PY 
-5.7127927-02 SXO 0.0000000 SYD 

1.0832782-02 IGA 
-5.2137790-02 ALO 

8.6981485-01 BTO 
4.9061571-01 GMO 
8.1503218+01 STE 

l.088t372+02 MGA 
1.0607100-01 ALLY 
5.536~630-01 BTLV 

-2,8837419-02 GMLV 
2. 7272002-01 ALM 

6.3066196+03 OlMP 
1.3725715+00 AlMP 
3.0394382+03 DZME 

-3.7416486+02 OZM 
3.2695296+03 ARGM 
1.5958875+02 DES 

906659301+01 RPS 
2.7887707+03 TFPS 
5.1730981+0° MTAS 

8.6950679-01 PZ 
0.0000000 SlO 

2.8638799+01 OGA 
3.3460679+00 Alli 
2.3422457+01 BTLI 

- l.79B4127+02 GMLI 
9.3070093+01 BTM 

-1.0171849•03 
-9.9055914+01 
-1.0171849•03 

-3. 9585080+02 
lo071827o•02 

-1.5552 629• 01 

9.9666919+02 
l.4924459+Jl 
3.6000000+02 

4.8930614-01 
0.0000000 

1. 7993902•02 
- 1.3107292•02 

6.4911550•01 
5.1451131•01 

-1.4911881+00 

I MOON REF. /PHASE 31-
MEAN- OF-EPOCH 1971 FEB. 1971, HAS. t 36 Ml NS., .142 secs. G.M.T. 

.142 secs. G.e.T. 

USNM USFT I StC 

.149266706027390+003 HRS. FROM LAUNCH 6 DAYS, HRS ., 16 MINS., RAGR 0160524434494130+003 

BURN ELAPSED TIME ,6999999B+02 SECS • 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

.50942474346974404-002 

.11469752951405912+001 
.25370527536237641•000 
.63194495865596158-001 

G04 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
6.6323672+00 BETA 
3.9687613+00 DELV 
8.5263894+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 1.7544250+01 YL 
RL 9,9787561+02 DECL 

SELENOGRAPHIC 
XS -9.8440808+02 

ALTS 5.9382071+01 
LT S - 1.6192716-0l 
LIN 1. 7204144+02 

TRALT 600140747+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

R PAL T 

x -4.1516248•04 y 
R 2.1435154+05 DEC 

GEOGRAPHIC 

2.221B314+01 PROP 
1.4955466+03 MASS 
2.6170565+02 VRl 
0.0000000 GMLP 

8.7374410+02 ZL 
2.8862491+01 RAL 

1.1511663•02 
6.6727126+00 
4.l7B4747•01 

-6. 34 75640•01 
5.8852074•01 

1.8721803+05 
2. 65 38664•01 

ZS 
LONS 

LTE 
LAP 

APAL T 

l 
RA 

4. 7554883+03 TM 
2. 9760245+04 MSFL 
1.0692857+02 vex 

-2.9901772+00 GMLY 

4.8168370+02 DXL 
8.8849689+01 VL 

l .15 9508 7+02 
l. 7 333013+02 

-4. 6005833+00 
5. 9893383+00 
2.1 017654•03 

9.5772620+04 
1.0250321•02 

oxs 
VRS 
LNE 

DR 

ox 
v 

.13986440307696702•000 
-.83344 175779938008- 001 

2.1302000+04 VELG 
6. 7935310+01 SPI 
108593605+03 VOY 
4. 7664808-0lPLCHNG 

6.6670289+03 DYL 
6.6946921+03 PTHL 

5.160t281+02 DYS 
6.7106678+03 PTR 
5.5748184+00 DSMP 
2 . 0500263+02 VT 

1.9539991+03 TACC 
3.1356300+02 VEX 

-1.0562531+02 VOL 
6.0302420+00 TDELV 

3.6733096+02 DZL 
1. 7547668+00 All 

6.6735570•03 ozs 
1.7505878+00 AlR 
5.5147574-01 RSMP 
6.7075357+03 SEASV 

3.4432075+03 DY -6.9084152+00 Cl 
3.5539740+03 PTH - 1.7458813+01 Al 

XG 1.0156124+05 VG 
ALT 2.1090991+05 LAT 

- 1.6266439+05 ZG 
2.6541129+01 LON 

9. 5772615•04 
3.0197878•02 

DXG -7.5321422+04 OYG -4.6140481+04 DlG 
VE 8.8334795+04 PTE -6.9163028-01 Alf 

EARTH-MOON PLANE 
XMP -9.7474862+02 YMP 
RMP 9.9787561+02 OEMP 
XME -2.1435143+05 YME 

PLANETARY COORDINATES 
XM -4.1533792+04 YM 
RM 2. 1337669+05 OEM 

XSUN 5.8851985+07 YSUN 

2.1272332+02 ZMP 
1 . 1040204+00 RAMP 
2.1272 179+02 ZME 

1.8634428+05 lM 
2.6524823+01 RAM 

-4.9257636+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 2.3180436+03 ECCS 5.7007412-01 INCS 

VHS -8.6253426+02 RNMPS - 1 . 982}472+01 APMPS 
TAS 4.8339055+00 EAS 2.5305910+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -8.9890 190- 02 WY 
QX 9.9373616-01 QY 

BODY ATTITUDE ANO FORCES 
RRAT -5,8008095-04 PRAT 
XIX 9.5303463-01 ETX 
XIV -1.0371006-01 ETY 
XIZ 2.B455091-0l ETl 
ALS 4.6305835+01 BTS 
ALEI 2.6693465+01 BTEI 

•••••• CSM 

4.8221296-01 Wl 
1.0175483-0 1 Ql 

l.6757214-03 YRAT 
2.9839351-01 lTX 
4.8232179-01 ZTY 

-A.2360610-01 lTl 
1.1386006+0 1 ALE 
B.6616868+00 

l.9226668+01 OXMP 
1.6768913+02 VMP 
l .9225 183+01 OXME 

9,5290937+04 OXM 
1.0256512+02 LOM 

-2.1359293+07 RAS 

1·5062525+02 RANS 
1 . 6757327+02 INMPS 
1.0884355+00 SLRS 

-8.7143011-01 PX 
-4.6199498-02 sxo 

1.0B31627-02 JGA 
-5 .1828869-02 ALO 

8,6983328-01 BTO 
4.9061577-01 GMO 
A,1487173+01 BTE 

1.1932941+03 DYMP 
6.6946922+03 PTMP 
1.0694027+03 DYME 

-3.2238215+03 OYM 
3.0204068+02 VM 
-~.9928485+01 LOS 

-1.6944059+02 APFS 
1. 7161520•02 APOS 
1.5647153+03 PERS 

-6.639422 7- 02 PY 
0. 0000000 SYD 

100884451+02 MGA 
1.2294532-01 ALLY 
6.6200915-01 BTLV 

-3.5663122-02 GMLV 
2.6156322-01 ALM 

6.5166773+03 OlMP 
1.7547667+00 AlMP 
3.2494983+03 DlME 

-3.7423937+02 OLM 
3.2695271+03 ARGM 
1.5954708+02 DES 

9.5404403+01 RPS 
3.6395002+03 TFPS 
7.0113256+00 MTAS 

8.7012447-01 Pl 
D.0000000 SlO 

2.8530496+01 OGA 
3.9305353+~0 ALLI 
2.2559647+01 BTLI 

-1.7978797+02 GMLI 
9.36293n+Ol BTM 

2. 302976B•Ol 
1.0088591•04 
5.9136307•02 
1. 8572455+03 

-4. 84455 10• 02 
-9.5713407•01 

-4. 79977B8+02 
-9.4336930•01 

3.6436167+0i 
-4 .1227174•01 

-8.8034400+02 
-9.7653320+01 

-e.e0264B'+•o2 
-9. 0292754+01 

-9.6320019+02 
-9. 83ll309+0l 
-9.~3260lb•02 

-3.9588896+02 
1.0710416+02 

- 1. 5552>93+0 1 

9, 9658095•02 
1.4924551+02 
3. 6000000•02 

4, 88339<l-Ol 
0, OOOOOuO 

l. 79944V't+02 
- 1. 3124861+02 

6.499205&•01 
5.1604490+01 

- 1. 722990!+00 

I MOON REF. /PHASE 31-
MEAN-OF-EPOCH 1971 FEB. 1971, HRS., 36 MINS., I0.142 SECS. G.M.T. 

HRS •• 16 MINS., 10.142 SECS. G.e.T • 

USNM USFT I S<C 

• 149269483805126+003 HRS. FROM LAUNCH b OAYS, 

BURN ELAPSED TIME .79999990+02 secs. 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

• 833280B65B20344 64-002 
.1 1849205589346838+001 

G04 THRUST •********* 
••••••••••••••••••••• 

THETA 7 02285633+00 BETA 2·1520836+01 PROP 
BARC 4.6101279+00 DELV 1.7285138+03 MASS 

.25386795221295067•000 
.53925257463906509-001 

5 ,4348437+03 TM 
2. 9080889+04 MSFL 

RAGR .160566215235090+l03 

.13964426298297 2 72+000 
-. 75108249079097609-001 

2.1302000+04 VELG 
6. 79353 IO+Ol SP I 

1. 7210325+03 TACC 
3.1356300+02 VEX 

2.3567765•01 
1.008&591+04 



VRX 
TGQ 

a.5252706<03 VRY 
0.0000000 FC 

SELENOCENTRIC 
XL 2.8697639+01 YL 
RL 9.9825900+02 OECL 

SELENCGRAPHIC 
XS -9,8351433+02 

ALTS 5,9765472+01 
LTS -1,6192384-01 
LIN 1.7241554+02 

TRALT 6.0524139+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x -4.1510 340+04 y 
R 2.1434972+05 DEC 

GEOGRAPHIC 
XG 1.0143601+05 YG 
ALT 2.1090 80q+ 05 LAT 

EARTH-~CON PLANE 
XMP -9. 7272273+02 YMP 
~MP 9.4B25400+02 oeMP 
XME -2.1434961+05 YME 

PLANETARY COORDINATES 
XM -4.1539038+04 YM 
RM 2.1337688+05 OEM 

XS UN 5,8852195+07 YSUN 

2.2041953+02 VRZ 
0.0000000 GMLP 

B.7430435+02 ZL 
2,8800694+01 RAL 

l. 2627603+02 
606277228+00 
4.1783355+01 

-6.8083432+01 
5.8736092+01 

LS 
LONS 

LTE 
LAP 

APAL T 

1.8721798+05 l 
2.6538488+01 RA 

-l.6274033+05 ZG 
2.6540952+01 LON 

2.2364864+02 ZMP 
l .O l ,190'3+00 RAMP 
2, 2 364814+02 ZME 

1.8634367+05 ZM 
2 • 65 24603+0 l RAM 

-4.Q257528+07 ZSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS 3,0437262+03 ECCS 6,7261479-01 !NCS 

VHS -6.47244 17+02 RNMPS -2,05 14496+01 APMPS 
TAS 5,4oqgJ06+QO EAS 2.3948305+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 7 .7261822- 02 WY 
QX 9.9486754-01 QV 

BCDY ATTITUDE AND FORCES 
RRAT -6.2432020-04 PRAT 
XIX 9.5366481-01 ETX 
X!Y -1.0281279-01 ETY 
X!Z 2,82 75954- 01 ETZ 
ALS 4.6274773+01 BTS 
AL~! 2.6691936+01 BTE! 

4.8246855-01 wz 
9,4657985-02 QZ 

9.0591938-04 VRAT 
2,9640081-01 ZTX 
4.8244201-01 ZTY 

-8.24254~8-0l ZTZ 
1 . 1281243+01 ALE 
8 .662247Q+QQ 

*U*** CSM I "OON REF. /PHASE 31- 10 
MEAN- OF -EPOCH 1971 

.140272261582861+003 HRS . FROM LAUNCH 

682 

8.4293551+01 VDX 
-2. 9978765+00 GMLY 

4.8092556+02 OXL 
8.8120031+01 VL 

l.1521684+02 
l. 7 268367+02 

-4. 600457 s+oo 
3 .1488055+01 
401532466+03 

DXS 
VRS 
LNE 

DR 

1.6376772+03 VDY -9. 3032075+01 VDZ 5.2087564+02 
3.5662882-0lPLCHNG 6.7559282+00 TDELV 200902126+03 

6.8875935+03 DYL 
6.9085309+03 PTHL 

5.7009193+02 DYS 
6 . 9 245229+03 PTR 
5.5741370+00 DSMP 
2.6220279+02 VT 

3 .1345 161+02 DZL 
2.1750966+00 AZL 

6.8887210+03 DZS 
2 .1700709+00 AZR 
5.5146485-01 RSMP 
6.9195569+03 SEASV 

-4•3656209+02 
-9. 5338981+01 

- 4.1174916+02 
-9.3687140+01 

3.6434857+01 
-4.0593861+01 

9,5771218+04 DX 3.6637875+03 DY -6. 0860640+01 DZ -8.3250638+0 2 
l . 0250149+02 V 3 . 7576739+03 PTH - 1 . 7574915+01 AZ -9.5830274+01 

9 .5 771215+04 DXG - 7.5581838+04 DYG -4.6105618+04 OZG -8. 3253709+02 
3 . 0193528+02 VE 8 . 8538330+04 PTE -7. 34288q6-0l AZE -9.023>423+01 

1.7686644+01 DXMP 
l.670~1~0+02 VMP 
1 07 685624+01 DXME 

9.5290292+04 DXM 
1 . 0256670+02 LOM 

-2.1359246+07 RAS 

l ,50 75036+02 RANS 
1.6695669+02 INMPS 
7.8450105-01 SLRS 

-B.72 49912 - 01 PX 
-3.5754510 - 02 sxo 

l.1812783 - 02 !GA 
-5.1671131-02 ALO 

B.6987311-01 BTO 
4.9056176-0l GMO 
8.1480478+01 STE 

1.2620688+03 CYMP 
6,9005311•03 rrHr 
1.1381794+03 DYME 

- 3.2238060+03 DYM 
3.0200048+02 UM 

-3. 9928371+01 LOS 

- l. 7090198+02 APFS 
l . 7233510+02 APDS 
1.6667120+03 PERS 

-6.5338582-02 PY 
0 . 0000000 SYD 

1.0883583+02 MGA 
1.3028593-01 ALLV 
7.821C764-0l BTLV 

-4.19646 83- 02 GMLV 
2.4914328-01 ALM 

6.7313112+03 DZMP 
2.1750~71•00 AZHr 
3.4641344+03 DZME 

-3. 7431225+02 OZM 
3.2695248+03 ARGM 
1.5950541+02 DES 

9.4196376+01 RPS 
5.0909814+03 TFPS 
1.0549360+01 MTAS 

8 • 7078352- 01 Pl 
0 .0000000 szo 

2.8410399+01 OGA 
4.5433865+00 ALLI 
2 .1715203+01 8TLI 

- l ,7973330+02 GMLI 
9.4220364+01 BTM 

-9.0798364+02 
-9. 7597771+01 
- 9. 0796384+02 

-3.9592629+ 02 
1.0718!>59+02 

- 1 .5 55 2558+ 01 

9.9647097+02 
l 04924049+ 02 
3. 6000000+02 

4.8730575-01 
o. 0000000 

1.7994190+02 
-1.3140088+02 

6.5072387+01 
5.1790592+01 

- 1.9514894+00 

FEB. 1971, 

6 DAYS, 

HRS;, 36 MINS ., 20.142 SECS. G,H.T. 

HRS., 16 MINS., 20.142 SECS. G.E.T. 

USNM USFT I StC 

RAGR • l60607995976USO>oo3 

BURN ELAPSED TIME .eQqG9998+02 SECS. 

RESTART COORDINATES ( ER AND ER/HR I 

RXYl 
RDXYZ 

.11677888990241595-001 
• 122 36 75 6027103 542+001 

• 2540048 1707023 633+000 
.44609783542264564-001 

.13944741096587802+000 
-.66574380121215727-001 

GC4 THRUST ********** 
THF.T A 

BARC 
VRX 
TGO 

..................... 
7.8459817+01) RETA 
5.2712739+01 DELV 
8.523618~+03 VP..Y 
0.0000000 F\: 

SELENOCENTRIC 
XL 4.0217874+01 Yl 
RL 9.9874309+02 DECL 

SELENCGRAPHIC 
XS -9,825 3151+02 

ALTS 6.0249548+01 
LTS -1,6192005-01 
LIN 1.7273241+02 

TRALT 6.1008232+01 

GEOCENTRIC 

VS 
L4TS 

LNS 
LAN 

P PAL T 

2.0854135+01 PROP 
1 . 9669880+03 MASS 
l o 7916237+02 VRZ 
0.0000000 G~LP 

8.7477570+02 ZL 
2,8741061+01 RAL 

l • 3770395+02 
6.5886736+00 
4.1781935+01 

-7 .2902 581+01 
5.8605461+01 

ZS 
LONS 

LTE 
LAP 

APAL T 

-4.1504184+04 y 1.8721783+05 
2.143478('+05 DEC 2.6538345+01 RA 

GEOGRAPHIC 
XG l.0131145+05 VG -1.6281615+05 LG 
ALT 2.1~90617+05 LAT 2.6540809+01 LO~ 

EART~-~CON PLANE 
XMP -9. 7058292+02 YMP 
RMP 9.q874309+02 OEMP 
X"t -2. 1434768+05 YME 

PLANETARY COORDINATES 
XM -4.1544401+04 YM 
PM 2.1337709+05 DE~ 

XSUN 5.8852207+07 ySUN 

2.3493160+02 ZMP 
9.3162384-01 RAMP 
2.3493126+02 ZME 

l.e634305+05 lM 
2.6524378+01 RAM 

-4.9257418+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS 4.5576049+03 ECCS 7 .S l38 Q49-0l INCS 

VHS -4.2584159+02 RNMPS -2. l247539+r)l llPMPS 
TAS 6.0035832+00 EAS 2.l04P219+00 MAS 

SELENOCENTRIC UNIT VECTORS 

6.1141992+03 TM 
2.8401534+04 MSFL 
6, l 723590+0! VDX 

-3.0055759+00 GMLY 

4·8024761+02 DXL 
8, 7367674+01 VL 

1.1459655+02 
1 . 7201669+02 

-4. 6003292+00 
-2 .0297532+01 
7. 1811346+03 

DXS 
VRS 
LNE 

OR 

2.1302000+04 VELG 
6.7935310+01 SPI 
1.4107534+03 VDY 
2. 3660958-0lPLCHNG 

7.1128652+03 DYL 
7.1281021+03 PTHL 

6.2420873+02 DYS 
7.1441080+03 PTR 
5.5746537+00 OSMP 
3.2746342+02 VT 

l.4825587+03 TACC 
3.1356300+02 VEX 

-B.0141140+01 VDZ 
7 .4534945+00 TDELV 

2. 5930350+02 DZL 
2.6330821+00 AZL 

7.1085764+03 DZS 
2 . 6271787+00 AZR 
5.5145365-0l RSMP 
7.1365991+03 SEASV 

2.4131498+01 
1.00885 91+04 
4.48700bl+02 
2.3280868+03 

- 3 . 8697723+02 
-9. 5002732+01 

-3.4173995+02 
- 9.3067002+01 

3.6433518+01 
- 3.9939jb3+0l 

9. 5 76988 l +04 
t .0249971+02 

DX 3.8890750+03 DY -1.1508325+02 DZ - 7.8294167+02 
V 3.9687713+03 PTH -1. 7650560+01 Al -9,4l572!5+Jl 

9.5769878+04 
~.0189171+02 

DXG -7.5846778+04 DYG -4. 6071573+04 DZG -7.8302169+02 
VE 8.8746478+04 PTE -7.7694448-01 AZE - 9.0176939+01 

l.6238751+01 DXMP 
l .66393 15+02 VMP 
l.6219671+01 DXME 

9,5289634+04 DXM 
1.0256831+02 LOM 

- 2.1359198+07 RAS 

l. 50B6343+02 RANS 
l.6~29948+02 INMPS 
4.6050609-01 SLRS 

l . 3 312358+03 DYMP 
7.1281021+03 PTMP 
1.2073483+03 DYME 

-3·2 2 37902 +03 DYM 
300196031+02 VM 

-3.9928254+01 LOS 

-1.7231490+02 APFS 
1.7302722+02 APOS 
l. 7748701+03 PERS 

6.9507499+03 DZMP 
206330819+00 AZMP 
3 .6835756+03 DZME 

- 3.7438675+02 DZM 
3.2695223+03 ARGM 
1.5946375+02 DES 

9.3031337+01 RPS 
B ol l88694+03 TFPS 
l.9329595+01 MTAS 

- 0 . 5130902+02 
-9.6910563+01 
-8.5130902+02 

-3.9596445+02 
1.0718705+02 

- 1 .5552522+01 

9. 9634034+02 
1.4924753+02 
3.6000000+02 

WX -6.5 111428-02 WY 4. 82 51970-01 
8. 77656 7 8-02 

wz -g. 7346165-01 PX -6.4236068-02 PY 8. 7147684-01 PZ 4.8621168-01 
o. 0000000 QX <;1.9580831-01 QY QZ -2.5747934-02 SXO 0 . 0000000 SYD 0 . 0000000 szo 

BODY ATTITUDE ANO FORCES 
RRAT -t.31211 1 7-04 PRAT 7.9Q54q73-04 YRAT l,1959377- 02 IGA 1.0882692+02 MGA 2.8290564+01 OGA 1. 7993983+02 

' 

• 

(_, 



). 

.. 

l 

~ 

XIX 
XIV 
X IZ 
ALS 
ALE! 

9, 542 8964-01 E TX 
-1,0192055-01 ETY 

2,8096883-01 ETZ 
4,6243172+01 8 TS 
2,6690349+01 BTEI 

209441109-0l ZTX 
4,8256008-01 ZTY 

-8.2489871-01 ZTZ 
1.1176579+01 ALE 
8,6627405+00 

•••••• CSM I HOON REF, /PHASE 31- 11 
HEAN-Of-EPOCH 1971 

,149275039360597+003 HRS, FROH LAUNCH 

683 
- 5 , 1510211-02 ALO 

8,6991262-01 8TO 
4,9050862-01 GMO 
8 01473678+01 BTE 

1 ,3865293-01 ALlV 
900194535-01 BTLV 

-4,9455854-02 GMLV 
2. 36 74629-0 I ALM 

5,1749212+00 Alli 
2.0899467+01 BTLI 

-1. 7967321+02 GML I 
9 ,4833 611+01 8TM 

-1. 3167363+02 
6. 5152427+01 
5.1977257+01 

-2.1777358+00 

FEB. 1971, 

DAYS, 

HRS., 36 MINS.; 30.142 secs. G.M.T. 

HRS., 16 MINS., 30.142 secs. G.E .T. 

USNM USFT I SEC 

RAGR ,160649776717010+003 

BURN ELAPSED TIME ,q9999990+02 secs. 
RESTART COORDINATES 1 ER ANO ER/HR I 

RXYZ 
ROXYZ 

.15131793990305811-001 
.12632814171947957+001 

.25411574187615372+000 
.35248490801481584- 001 

.13927469460826744+000 
-.57728058916724801-001 

G04 THRUST •********* 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
8,4B51525+00 BETA 
5,9525673+00 DELV 
B.5214172+03 VRY 
0.0000000 FC 

SELENOCENTRIC 
Xl 502112893+01 YL 
Rl 9,9934157+02 DECL 

SELENOGRAPHIC 
XS -9,8145967+02 

Al TS 6.0848039+01 
LTS -1,6191673-0l 
LIN I. 7 2992 74+02 

TRALT 6.1606705+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x -4.1497535+04 y 
R 2.1434576+05 DEC 

GEOGRAPHIC 
XG 1,0118635+05 VG 
ALT 2,1090413+05 LAT 

EARTH-MOON PLANE 
XMP -9,6832882+02 YMP 
RMP 9 ,9934157+02 DEHP 
XME -2,1434562+05 YHE 

PLANETARY COORO INATES 
XM -4, 1549647+04 YM 
RM 2.1337729+05 OEM 

XSUN 5.8852317+07 YSUN 

2,0216356+01 PROP 
2.2112361+03 MASS 
1.3795099+02 VRZ 
0,0000000 GMLP 

8,7515773•02 ll 
2,8683366+01 RAl 

l.4967715+02 
6. 55 56499+ 00 
4.1780546+01 

-7. 7893707+01 
5. 8459511+01 

ZS 
l ONS 

LTE 
LAP 

APAL T 

I• 87 21760+05 l 
2,6538247+01 RA 

- 1.6289198+05 ZG 
2,6540711+01 LON 

2.4657924+02 ZMP 
8,5345850-01 RAMP 
2,4657791+02 ZME 

1,8634244+05 ZM 
2.6524158+01 RAM 

-4, 92 57309+07 Z SUN 

SELENDCENTRIC OSCULATING ELEMENTS 
SMAS 9,6513292+03 eccs 8.9678165- 01 INCS 

VHS - 1,9808156+02 RNHPS -2. 2032719+01 APMPS 
TAS 6,6169624+00 EAS 1.5452017+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -5,3413799-02 WY 
QX 9,9657620-01 QY 

BOOY ATTITUDE AND FORCES 
RRAT -6.3231401-04 PRAT 
XIX 9 . 5491028- 01 ETX 
XIV -1,0102811-01 ETY 
XIZ 2. 7917679- 01 ETZ 
ALS 4,6212985+01 BTS 
ALE! 2.6688632+01 BTEI 

4.8238067-01 wz 
8.1087868 - 02 QZ 

7.7297197-04 YRAT 
2•9242009-01 ZTX 
4.8267628-01 ZTY 

-8.2553869-0l ZTZ 
1.1071739+01 ALE 
8.6631469+00 

****** CSM I MOON REF, /PHASE 31- 12 
MEAN- OF-EPOCH 1971 

.149277817138333+003 HRS, FROM LAUNCH 

6,7935547+03 TM 
2.7722178+04 MSFl 
3.9222271+01 VDX 

-3,0132752+00 GHlY 

•.196~21~+0l OXL 
A, 6592238+01 .Yl 

1.1409301+02 
1. 7132894•02 

-4.6002036+00 
-3.0848847+01 

1. 7 368729+04 

DXS 
VRS 
LNE 

DR 

2.1302000+04 VElG 
6.7935310+01 SP! 
lo 1783352+03 VOY 
1.1659032- 0lPLCHNG 

t.~lt30tfil0+03 UYL 
7.3535999+03 PTHL 

6, 7839531+02 DYS 
7, 3696175+03 PTR 
5.5745724+00 OSMP 
4,0129328+02 VT 

1.2383107+03 TACC 
3.1356300+02 VEX 

-6,6938080+01 voz 
8.1246171+00 TOElV 

2.0~tf8907+02 Ull 
3.1282418+00 All 

7.3333630+03 ozs 
3.1214359+00 AZR 
5.5144306-01 RSMP 
7.3586837+03 SEASV 

2.472286l+Jl 
1. 008859J.+04 
3, 7477844+02 
2.5729349+03 

-3, 3>,>61 l+IU. 
- 9.4703123+Jl 

-2. 6986926+02 
-9.2474896•01 

3.6432209+01 
-3. 926;;406+01 

9,5768642+04 DX 4,1193074+03 DY - 1 .6957055+02 OZ - 7,3155794+02 
1,0249778+02 V 4.1871976+03 PTH -1. 7691683+01 Al -9,2618196+01 

9,5768640+04 DXG -7,6116587+04 OYG -4,6038206+04 DZG -7,3137312+02 
3.0184800+02 VE 8 , 8959465+04 PTE - 8.1958622 - 01 AZE - 9,0117244+)1 

1.4885303+01 OXMP 
1 .6571359+02 VMP 
1.4885681+01 OXME 

9,5288989+04 OXM 
!.0256989+02 LO~ 

-2.1359151+07 RAS 

105096597+02 RANS 
1.6559014+02 !NMPS 
1.5966113- 01 SLRS 

- 8, 7433167- 01 PX 
- 1.6144562- 02 sxo 

1.1982126-02 !GA 
- 5.1349401-02 ALO 

8,6995227- 01 8TO 
4.9045519-01 GMO 
8, ! 467034+01 BTE 

l.4007945+03 DYMP 
7,3536000+03 PTHP 
1.2769089+03 OYME 

-3.2237747+03 OYM 
3.0192011+02 VM 

-3.9928140+01 LOS 

-1, 7368140+02 APFS 
1.7369323+02 APOS 
1.8895629+03 PERS 

-6,3 109866-02 PY 
0.0000000 SYD 

1•0881802+02 MGA 
l.4637600-01 ALLV 
100217799+00 BTLV 

-5.5071708-02 GMLV 
2.2433000-01 ALM 

7.1752409+03 OZMP 
3.1282423+00 AZMP 
3.9080688+03 OZME 

-3.7445963+02 DZM 
3.2695199+03 ARGM 
1.5942208+02 DES 

9,1906307+01 RPS 
1.8306464+04 TFPS 
5.9565999+01 MTAS 

8. 7220047-01 PZ 
0. 0000000 s zo 

2.8170732+01 OGA 
5 .8259566+00 All I 
2,0110543+01 BTll 

- 1 . 7960826+02 GMLI 
9,5469638+01 BTM 

-7 .9317536+02 
-9, 6248986+0 I 
- 7 .931753~+02 

-3. 9600177+02 
I. 071884 7+02 

-1.5552486+01, 

9,9619439+JZ 
1.492486'<+02 
3,6000000+02 

4.8506030-01 
0.0000000 

1. 7993823+02 
- 1.3188763+02 

6. 5232169+01 
5.2165188+01 

-2.4015709+00 

FEB. 1971, 

6 DAYS r 

HRS., 36 MINS •• 40.142 secs . G.H. T. 

HRS .. 16 MINS., 40.142 secs . G.E . T, 

US NM USFT I StL 

RAGR .160691557457970+003 

BURN ELAPSED TIME .11000000+01 secs. 
RESTART COORQ!ljATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

.18696947647075200-001 

.130 37 823159 273112+001 

G04 THRUST ********** 
THETA 

BARC 
VRX 
TGO 

••••••••••••••••••••• 
9,1463916+00 BETA 
6.6543753+00 DELV 
8.5186522+03 VRY 
o.oOOOOOO ' FC 

SElENOCENTRIC 
Xl 6.4391045+01 Yl 
RL 1,0000690+03 DECl 

SELENOGRAPHIC 
XS -9.8029850+02 

ALTS 6 , 1575454+01 
LTS - 1,6191340-01 
LIN l . 7319782+02 

TRALT 6.2334114+01 

GEOCENTRIC 

vs 
LATS 

lNS 
LAN 

RPAL T 

x -4.1490617+04 y 
R 2, 1434362+05 DEC 

GEOGRAPHIC 
XG 1.0106090+05 VG 
ALT 2. 1090198+05 LAT 

1.9605987+01 PROP 
2.4615446+03 MASS 
9,6804369+01 VRZ 
0.0000000 GHLP 

8.7544997+02 Zl 
2,8627362+01 RAL 

1.6193510+02 
6,5287349•00 
4.1779126+01 

-8. 3006213+01 
5.8296227+01 

ZS 
LONS 

LTE 
LAP 

1.8721727•05 z 
2,6538185+01 RA 

-1,6296770+05 ZG 
2,6540650+01 LON 

.25420060013924036+000 

.25841980244228004-001 

7o472Ql02+03 TH 
2. 7042823+04 MSFL 
! . 6793959+01 vox 

-3, 0209745+00 GMLY 

4,7914415+02 DXL 
B.5793357+01 Vl 

1.13 70934+02 
1. 7062004+02 

-4,6000755+00 
-1.6896082+02 

oxs 
VRS 
LNE 

OR 

.13912700328838246+000 
- • 48553642642070295-001 

2.1302000+04 VELG 
6. 7935310+01 SP I 
9.4015039+02 VOY 

-3 o42 88763-03PLCHNG 

7,5785019+03 DYL 
7,58521t26+03 PTHl 

7.3264896+02 DYS 
7.6012701+03 PTR 
5,5744894+00 OSMP 
4,8422926+02 VT 

9.8800264+02 TACC 
3 .1356300+02 VEX 

-5,3407437+01 VOl 
8, 7708696+00 TDEL V 

1.5021181+02 Dll 
3,6601561+00 All 

7 .5 633391+03 DZS 
3,6524282+00 AlR 
5.5143187-01 RSMP 
7,5858308+03 SEASV 

9, 5 76 74 74+04 OX 4. 354 7430+03 DY -2. 2432229+02 DZ 
1,0249578+02 V 4 ,4129529+03 PTH -1, 7703348+01 AZ 

9.5767474+04 OXG -7.6391152+04 OYG -4,6006175+04 DlG 
3.0180423+02 VE 8.9177560+04 PTE -8.622 1249- 01 AZE 

2·534>935+01 
1. 0088591+04 
2.99021~5+02 
2.823243~+03 

-2. 822,000+02 
-9,44387l8+Jl 

-1.960>006+02 
- 9.1909348+01 

3,6430870+01 
- 3,8565713•01 

-6.7820791•02 
-9 . 1199043+01 

-6. 7867780+J2 
-9.005>953+01 



EARTH-MOON PLANE 
XMP -9.6595947+02 
RMP 1.0000690+03 
XME -2.1434346+05 
DIA -3.9900602-01 

PLANETARY COORDINATES 

YHP 
DEMP 
YHE 

LIA 

XM -4.1555008+04 YM 
RM 2.1337750+05 DEM 

XSUN 5.8852429+07 YSUN 

2.5860115+02 ZMP 
7.8084183-01 RAMP 
2. 5860114+02 ZHE 

-l .8858585+01 ODA 

l.86341A2+05 ZM 
2.6523932+01 RAM 

-4.9257198+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -5.1857188+04 ECCS 1 . 0192072+00 INCS 

VHS 7,4127808+02 RNMPS -2.2884098+01 APMPS 
TAS 7,2512444+00 EAS 7,0817 322-0 1 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -4.2l44q47-02 WY 
QX 9,q718751-0l QY 

BODY ATTITUDE ANO FORCES 
nnAT -6 .. 1248842-0't PPAT 
XIX 9.5552676-01 ETX 
XIV -1.0013529-01 ETY 
Xll 2,7738331-01 Ell 
ALS 4.6182412+01 BTS 
ALE! 2.6686852+01 BTEI 

4.8206428-01 
7.4627277-02 

Wl 
Ql 

7 . 7047703- 04 YR~T 
2 .9042764-01 lTX 
4.8279060-01 ZTY 

-0.2617494-01 zrz 
l.0966721+01 ALE 
e. 66341q4+00 

•••••• CSH I MOON PEF. /PHAS E 31- 1 3 
MEAN-OF-EPOCH 1971 

,l4928a5949!6069+003 HRS. FRUM LAUNCH 

6811 

1.3628779+01 OXHP 
1.6 50 1256+02 VHP 
1 .3628580+01 OXME 

-2 .5092659+00 LOA 

9.528833.1+04 OXM 
l .Ot57150+02 LOH 

-2.1359103+07 RAS 

1.5105937+02 RANS 
1.6481383+02 INMPS 
1.3621173-02 SlRS 

1.4707596+03 OYMP 
7.5852426+03 PTMI' 
1.3468759+03 DYME 
3.3316816•00 ORP 

-3.2237589+03 OYM 
3.0187994+02 VM 

-3,9928023+01 LOS 

- 1. 7500356+02 APFS 
1,7433466+02 APOS 
2.0111945+03 PERS 

7.4050472•03 DZHP 
3.6601561+00 AZMP 
4.1378776+03 DZHE 
1.4818204+00 lRP 

-3,7453409+02 DZH 
3.2695175+03 ARGH 
1.5938042+02 DES 

9.0818762+01 RPS 
-1.0471041+05 TFPS 

7.4187577+02 HTAS 

-7.3351818•02 
-9,5611447+01 
-7. 3351818+02 
l. 7223129+02 

-3.9603992•02 
1.0718993+02 

-l.5552't49+01 

9.9603111+02 
1.4924975+02 
l.6885903+02 

-8. 7512161-0 1 PX -6.1974578-02 PY 8.7295178-01 PZ 4.8385364-01 
-6. 9147767-03 SXO 2.5348668-01 SYO -8.4208106-0l SZO -4. 7607140-01 

1. l 9A5457-07 IC.A 
-5.1188808-02 ALO 

8.6999205-01 BTO 
4.9040140-01 GMO 
8 .1460497+01 BTE 

1.0880912+02 HGA 
1.5434668-01 ALLV 
1.1416216+00 BTLV 

-6.2557257-02 GMLV 
2.1191152-01 ALM 

2 • 8050891 +01 DGA 
6.4970922+00 Alli 
1.9346874+01 BTLI 

-1.7953822•02 GMll 
9.6128759+01 BTH 

l • 7993628+02 
-1.3210293•02 
6. 531161 b+Ql 
5.2354419+01 

-2. 6228556+00 

FEB. 1971, HRS., 36 MINS., 50.142 SECS. G.H.T. USNM USFT I SEC 

6 DAYS t HRS., 16 MINS., 50.142 SECS. G.E.T. RAGR .160733336196930+003 

BURN ELAPSED T !ME .12000000+03 SECS. 

RESTART COORDINATES ( ER AND ER/HR I 

RXYl 
ROXYZ 

.22375901924598907-001 
o l 3452261517608285+001 

G04 THRUST *•******** 
THFTA 

eARC 
VRX 
TGO 

••••••••••••••••••••• 
9.8289999+0' BETA 
7 .3770424+0·) DELV 
8.5 15 3~79+03 VRY 
n.0000000 FC 

SELENOCENTRIC 
XL 7.7061118+01 YL 
RL 1.0009407+03 OECL 

S EL ENCGRAPH IC 
XS -9.79048~7+02 

AL TS 6.2447216+01 
LTS -1.6190977-01 
LIN l. 7334960+02 

TRALT o.3205887+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

R PAL T 

-4.1483193+04 y 
2.1434135+05 DEC 

GEOGRAPHIC 
XG 1.1093490+05 VG 
ALT 2.1089972+05 LAT 

~ARTt-'-,..OON PLAfllE 
XMP -9.6347443+02 
RMP 1.0009407+03 
XME -2.1434117+05 
DIA 1.1731432+0~ 

PLANETARY COORDINATES 

YMP 
flEMP 
YME 

LIA 

XM -4.1560254+04 YM 
RM 2.1337770+05 DEM 

XSUN •.8852539+07 YSUN 

1.90222 52+0 1 PROP 
2.7182220+03 MASS 
5. 5135266+01 VRl 
0.0000000 GMLP 

8.7565200+02 ll 
2.•572799+01 RAL 

1.7457544+02 ZS 
6.5080157+00 LONS 
4.1777737+01 LTE 

-8.Bl81016+0l LAP 
5.81 1712 6+0 1 

1.8721686+05 l 
2.6538170+01 PA 

-l.&3n4341+05 lG 
2.6540634+01 LON 

2. 7100525+02 lMP 
7.13°2495-01 PAMP 
2. 7100434•02 lME 

-3.7235710+nl ODA 

1.8634121+05 lM 
2.6523712+01 PAM 

-4. 92 57090+07 l SUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -6.6782948+03 FCCS 1.1491177+00 INCS 

.25425926583279952+000 

.16389579619505349-001 

6 .1522656+03 TM 
2.6363467>04 MSFL 

-5.5556078+00 VDX 
-3.0222489+00 GMLY 

4. 7872491+02 OXl 
8,4970681+01 Vl 

l. 1344884+02 
l .6988977+02 

-4. 5 999499•00 
- 1 .4757079+02 

DXS 
VRS 
LNE 

OR 

.13900527170791354+000 
-.39034074713148561-001 

2.1302000+04 VELG 
6. 7935310+01 SPI 
6.9590524+02 VOY 

-1. 2 812090-0lPLCHNG 

708194026+03 DYL 
7.8232737+03 PTHL 

7.8695579+02 ovs 
7.8393093+03 PTR 
5.5744081+00 OSHP 
5. 7683105•02 VT 

7 .3132578+02 TACC 
3.1356300+02 VEX 

-3.9532524+01 voz 
9.3937658+00 TOELV 

2.5997019+01 
1 . 008d591+04 
2.2133795+02 
3.0799208+03 

9.5267790+01 Oll -2.2689356+02 
4.2284098+00 All -9.4208068•01 

7.7987837+03 ozs 
4.2197445+00 AZR 
5.5142143-01 RSHP 
1·8180582+03 SEASV 

-1.2018469•02 
-9.1368888•01 

3.6429562+01 
-3.7846030+01 

9.5766411+04 
1.0249365+02 

DX 4·5956592+03 OY -2. 7933918+02 DZ -6.2297079+02 
V 4.6460958+03 PTH - 1.7689602+01 AZ -8.9887221+01 

9. 5766408+04 
3.0176030•02 

OXG -7.6672860+04 DYG -4.5972125+04 OZG -6.1696058+02 
VE 8.9401032+04 PTE -9.0481543-01 AlE -8.9990 108+01 

1 .2471740•01 OXMP 
l, 6428982+02 VHP 
1.2470832+01 DXME 

-3.6014701+00 LOA 

9.5287687+04 OXM 
1.0257307+02 LOM 

-2.1359056+07 RAS 

1.5411367+03 OYMP 
7.8232738+03 PTHP 
l.4172550+03 DYME 
2·1631276+01 ORP 

-3.22 31434+03 OYM 
3.0183973+02 VM 

-3.9927908•01 LOS 

7.6404564+03 OlMP 
4.2284100+00 AZMP 
4.3732891+03 DZME 
1.3936943+00 LRP 

-3. 7460697+02 DZM 
3.2695150•03 ARGH 
1.5933875+02 DES 

-6. 7226322+02 
-9. 4996433+ 01 
-6.7226321+02 
l. 7216922+02 

-3. 96077 24+02 
l. 0719136+02 

-1.5552414+01 

VHS 2.0656315+03 PNMPS -2,3821404+01 APMPS 
1.5114485+02 RANS 
I. 6395033+02 INMPS 
3.1165293-01 SLRS 

- I. 7628354+02 APFS 
l. 7495295+02 APOS 
2.1402032+03 PEPS 

8.9766461+01 RPS 
- 1.4352441+04 TFPS 

3.4285944+01 MTAS 

9,9585201+02 
1.492>091+0£ 
1. 5048571+0< TAS 1.01J72qqz+O'.l EAS 2.08~4136+00 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.128145~-02 WY 
Qx 9.0765735-0 1 QY 

BCDY ATTITUOF AND FORCES 
RRAT -6. 7802 985- 04 Pl<AT 
XIX 9.5615417-01 ~TX 
XIV -9.9125755-02 ETY 
XIZ 2.7557814-01 Ell 
ALS 4.<156675+01 BTS 
ALEI 2 .. t-684q43+01 BTEI 

4.8158201-01 •l 
6. 8380892-02 Ql 

-3.9021535-04 YRAT 
2.8836782-01 lTX 
4.82906M-Ol ZTY 

-8.2682839-01 lll 
l .0857QOq+Ql ALE 
8.6637217+00 

•••••• CSM I MOON REF. /PH~SE 31- 14 
MFAN-OF-EPOCH 1971 

• l 4q2833 7.2693A05+003 HRS. FRO M LAUNCH 

-8. 7584260-01 PX 
1.9670590-03 sxo 

1. 2828037-02 !GA 
-5. 1118525- 02 ALO 

8. 7004327- 01 BTO 
4.9031787-01 GMO 
8.1459578+01 BTE 

-6.0838198-02 PY 
5,4442988-01 SYO 

1.0880642+02 HGA 
1.5639318-01 ALLV 
1.2654376+00 BTlV 

-6.9238196-02 GHlV 
1.9909319-01 ALM 

8.7372926-01 Pl 
-7. 2666072-01 szo 

2.7927076+01 OGA 
7 .1946577+00 ALLI 
1. 8603073+0 l B Tll 

-1. 7946568•02 GMLI 
9.6816913+01 BTM 

4.8259288-01 
-4. 1899913-Jl 

l. 7993Hl+Ol 
-1. 3233505+02 

6. 5388842+01 
5.25588b5+01 

-2.8407901+00 

FEB. 1971, HRS ., 37 MJ NS., 

6·uAYS , HRS. t 17 MINS., 

.142 SECS, G.M.T, 

.142 secs. G.E.T. 

USNH USFT I SEC 

RAGR . 160775118939890+003 

BURN ELAPSED T !ME .13000000+03 SECS. 

RESTAkT COORDINATES ( FR AND ER/HR I 

RXYl 
irnxvz 

• 2 6171347421920011-00 l 
, l 3A766505665694 l 2+00l 

G04 THRUST •••••••••• 

.25429161315374532•000 

.68932054909048301-002 
.13891048365853462•000 

-.29151156175403210- 001 

... 

• 



685 

••••••••••••••••••••• 
THETA 1,0535044+01 SETA 1 . 8462666+01 PROP 8.8316211•03 ™ 2 . 1302000+04 VELG 4,67q4760 +0 2 TACC 2.6684bH+ Ol 

BARC 8.1208633+00 OELV 2.9816006+03 MASS 2,568411 2+04 HSFL 6.7B5310+01 SP! 3 .1356300+02 VEX l.OOB8591+04 
VRX 8,5113707+03 VRY 1,4772806+01 VRl -2.7821308+01 vox 4,4528334+02 VOY -2.52q536 3• 01 vo z 1 .4 162'7 6+02 
TGO 0.0000000 FC 0.0000000 GMLP -3. 0212299+00 GHLY -2.5448077- 0lPLCHN G 9 .9946704+00 TOELV 3.343l994+03 

SELENOCENTRIC 
XL q , 0132 381+01 Yl B.757634 1+02 ll 4. 7839848 +02 OXL 8.066087 5+03 DYL 4.0068169+01 OZL - l .6944707+02 
Rl l.0019733+03 OECL 2. 8519401•01 RAL 6,4 123B8,3+01 VL 6.0679665 +03 PTHL 4. 6327220•00 All -9.401000 9+0 1 

SELENOGRAPHIC 
XS - 9. 7770615•02 VS l.6760655+02 ZS 1.1 331493+02 DXS 6 .4 1 30560+02 DYS 5.0400012+03 DZS -4.2 17446 8+01 

AL TS 6,3479772+01 LATS 6,4935737+00 LONS 1 . 6913777+02 VRS 8.0640064+03 PTR 4.8 23 1090+00 ,\ZR - 9.08 52223•Jl 
LTS -l .6 l 9D 599-0 l LNS 4.1776316•01 LTE -4.5998214+00 LNE 5,5743251+ 00 OSMP 5,5141038- 01 RSMP 3.6428222+01 
LIN l. 7345076+02 LAN - 9.3354210•01 LAP l . 6086395+02 DR 6.7970139+ 0 2 VT 8,0553831 +03 SEASV -3. 7104114+ 0 1 

TRAL T 6,4238434+01 RPALT 5 . 7919212+01 

GEOCENTRIC 
x -4. 1475 48 6+04 y 1.9 721635+05 l 9. 5 7 65425+04 OX 4. 8423599 +0 3 DY -3.3461330+02 oz -5.6550248+02 
R 2.1433897+05 DE C 2.65 38193+01 RA l.0249143•02 v 4.886744q+o3 PTH - 1 .7653804 + 01 Al -B. 8671005 +01 

GEOGRAPHIC 
XG 1 . 0080853•05 VG - 1 .6 311903+05 lG 9.5765421+04 DXG -7.6956792 • 04 OYG -4.5944573+04 OZG -5.657 4 65o+U2 
hLT 2 . 10119714+0§ LhT 2.65 110658 +01 LO N 3. O l 7UJl+02 VE 8.96301?••04 PTE - ?.'1738?2?- 0l AlE - 0.??3111'1101 

EARTH-HOON PLAN E 
XMP -9. 6087280•02 YHP 2.8380209+02 lHP 1.1416889+01 OXMP 1.6119368+03 DYMP 7o 88 1779B+0 3 DZMP -6. 0933S71+02 
RMP 1.001973 3+03 DEMP 6.5286543- 01 RAMP l o63545 D4•02 VMP 8 . 0679666 +03 PTMP 4, 8 32 7218+00 AlMP -9.440<~55•0 1 
XHE -2, 1433878+05 YME 2 , 838012 5+ 02 lME 1 . 14 16543+01 OXMf 1.4880570+ 03 OYME 4 ,6 146148+03 DlME -6.093387 2+~2 

DIA 1 .6646309+ 00 LIA -4, 6797437+01 DOA -3.6904299•00 LOA 3.1089423•01 ORP 1 .30 222 86•00 LRP 1 . 7 210771 •02 

• PLANETARY COORDINATES 
XM -4. 1565618+04 YM 1. 8634059• 05 ZM 9. 5 287026+04 DXH - 3.2 237275•03 OYM -3.74681 47+ 02 OZM - ·3.96ll54l+ll2 
RM 2.1337791+05 OEM 2·6523487•01 RAM l . 0257468 +02 LOM J . 0179956 +02 VM 3.2695 1 26 +03 ARGM 1 . 0719 282+02 

XS UN 5.88 5265 0+07 YSUN - 4.92569B0+07 ZSUN -2 . 13 5900 8+07 RAS -3.992 7791+01 LOS l . 5929709+ 0 2 OES -1.5552378+0 1 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.4691074+0 3 ECCS l .2870058+ 00 lNCS l.5122352+02 RANS -1. 7752335+0 2 APFS 9.9141212+01 RPS 9. 956540Y+02 

VHS 2.8660038+03 RNMPS -2.4873467+0 1 APMPS 1 .6297043+ 0 2 INMPS 1.7554940+02 APOS -7 ,9 338690+03 TFPS l 04925211•02 
TA S 8. 5859662+00 EAS 3. 0480133•00 MAS 0,7665035-01 SLRS 2·2770666+03 PERS 1. 2836433+0 1 MTAS l .409&o46+02 

SE LENOCENTR IC UNIT VECTORS 
wx -2. 080 2112- 02 WY 4.8094417- 01 Wl -6.7650441-0l PX -5.9708716- 02 PY 8 .7453 164-0 1 Pl 4 . 8 1 2 7877 - 01 
QX 9.9799 906-01 QY 6.2346567-02 QZ 1. 0 524454-02 sxo 6. 7463768-01 SYO -6.4026127-0 1 szo -3.67327!0-0 l 

BODY ATT lTUDE ANO FORCES 
RRAT -6.6862479- 04 PRAT -l.53227q3-04 YRAT 1.2055754- 02 !GA l.0880717+02 MGA 2.7801 0 22+01 OGA 1. 7992434+3< 
XIX 9. 5678 552-0 1 ETX 2.8626949- 01 ZTX -5 . 1 099 094-02 ALO l.5592330 - 01 ALLV 7.9165331+00 ALLI -1.325 77 28+02 
XI V -9.8050 535-02 ETY 4.8302247-01 Z TY 8, 7 0 10080- 01 BTO 1.3 914906+00 8TLV 1.7879533+01 BTLI 6.5464622+01 
Xll 2. 7376552-01 ETZ -8. 2748963-01 z Tl 4,9021778-01 GMO - 7.5652912- 02 GMLV - l . 7938965+02 GHLI 5. 2 77 2 500+01 
ALS 4,6133769+0 1 BTS 1.0744611+01 ALE 80146182 7+01 BTE 1.8607015-01 ALM 9.7531926+ 01 8TM - 3.055;,930+00 
ALE! 2.66B296l+Ol BTEI 8 . 6638865+00 

****** CSM I MOON REF. /PHASE 31- 15 
HEAN-OF-EPOC H 1971 7 FEB. 1971, l HRS., 37 MINS., 10 . 142 SECS . G.M. T. USNM USFT I StC 

. 149286150471541 +003 HRS• FROM LAUNCH 6 DAYS , 5 HR.S., 17 MINS ., 10 . 14 2 SECS. G.E. T . RAGR .1608168996B08;0+0u3 

BURN ELAPSED T !ME . 14000000+03 SE CS , 

RESTART COORDINATES I ER ANO ER /HR l 

RXYZ .30086125698 375216- 001 .25429 7 52 175 311057+000 . 13884 36 75592283 45+ 000 
RDXYZ . 14311555825543566+ 001 -.26460984354062290- 00 2 -.18885045642858905- 00 1 

G04 THRUST ********** ••••••••••••••••••••• 
THETA 1·1 264 160+01 BETA 1. 7926420+ 01 PR nP 9. 5109 766+o3 TM 2.1302000+04 VELG l ,Q 7 50900+0 2 TACC 2.7409b4 7+1) 1 

8ARC 8,8861617+00 DELV 3.2520399+03 MASS 2. 5004 756+04 HSFL 6,7935310+01 SP! 3, 1356300+0 2 VE X l .n 0885~1 +04 

VRX 8.5068 280 +03 VRY -2.6057531+01 VRZ -4.99 96498+01 vox l ,8H42 98+02 VOY - 1.0676 542+ 01 VDZ 5.97767 00+01 
TGO 0 . 0000000 FC 0.0000000 GMLP -3, 0202109+00 GMLY -3.808 4 066- 0IPLCHNG 1,0574893+01 TDELV 3.6137367+03 

SE LE NDCENTRIC 
XL 1 . 0 361462+02 YL 8.7578376+02 ll 4.7816839•02 OXL 8 .3 1B8850 +03 DYL -1.5380989+01 DZL -1. 09773 2: 0 • 0 2 
RL 1 , 00 31840+03 OECL 2. 8466881+01 RAL 8,3252658+01 Vl 8,3196234+03 PTHL 5 .4 7 28144+00 All -9. 3843.l42+01 

SELENOGRAPHIC 
XS - 9. 7627885+02 VS 2.0104306•02 lS 1 . 1331126+02 oxs 8.9567362+02 DYS 8 .2B73228•03 ozs 3.809U27l+Ol 

Al TS 6,46904 94+01 LATS 6 ,49 54917+00 LON S 1.6836386+02 VRS 8 . 3356702+03 PTR 5.4622465+00 AZR - 9.0350070+01 
LTS - 1.6190251- 01 LNS 4. 177 4926+01 LTE -4. 599695a+oo LNE 5.5742437+00 DSHP 5.5 139963- 01 RSMP 3.6426913+01 
LIN 1. 7350463•02 LAN -9.8462544+01 LAP 1. 5 717 5 15+02 OR 7.9347112+02 VT 8.2978190+03 SEASV -3. 633'> 74 2+0 1 

TRAL T 6.5449158+01 RPALT 5.7701981+01 

GEOCENTRIC 
-4. 1467 25 0+04 y 1.8721576+05 z 9.5 76455 0+04 ox 5.0951730•03 DY -3.9013533+02 Dl -5.059l;9J+02 

2. 1433 64 7+05 DE C 2.6538265+ 01 RA 1.0248906+02 v 5.1350710•03 PTH - 1 .7598567•01 Al -e. 754:.::'.b27+01 

GEOGRAPHIC 
XG 1. 0068158+05 YG - l.6319464+ 0 5 ZG 9.5 764547+04 OXG -7. 724 8286+04 DY G -4.59 154 75+04 DlG -5,059!>35;+0£ 
ALT 2.1089484+05 LAT 2.6540730+ 01 LO N 3.0 167216+02 VE 8.9865372+04 PTE -9 .8992006- 0l AlE -8.966bl93+Jl 

EARTH -MOON PLANE 
XMP -9.5 815 41 1+02 YMP 2.9700059+02 lMP 1,04 67014+01 OXMP 1.6831 587+03 DYHP 8. 1293577+03 OlHP -5 .446t>34 7+ J2 
RMP 1 . 0031840+03 OEMP 5 ,9762313-0 1 RAMP 1 . 62 77805•02 VHP 8 .3 19623 5+03 PTMP 5.4728146+00 AZMP - 9 . 382b5 l 4+ U1. 
XME -2. 1433626+05 YME 2·9699988+0 2 lME 1,0466533+01 DXME 1.5592809 +0 3 OYHE 4,862 1950 +0 3 DlME -5.4460~47+02 

DIA 1. 79366 8 9+00 LIA - 5 .3622530+01 DOA -3.46 01482+00 LOA 3.779632 1 +01 ORP 1.2074730+00 LRP l.72047C.8+ 0< 

PLANETARY cnnRDINATES 
XM -4 .1570864+04 YH l 08633998+05 ZM 9.5286382 +04 OXM -3.223712 1+ 03 OYM -3. 7475434+02 OlM -3. 961 5"7 J+02 
RM 2.1337811+05 DEM 2.6523265+01 RAH 1 . 0 2576 26+ 02 LOM 3.0l 759 36+02 VM 3.2695 102+03 ARGH l.071 94C~+ J 2 

XSUN 5,8852760+07 YSUN -4.92568 71+07 lSUN -2 .1358961+07 RAS - 3.9927676+01 LOS 1.5925542+02 DES - 1 . 5554::j4j+Ql 

G SELENOCENTRIC OSC UL ATING ELEMENTS 
SHAS -2.2967616+03 ECCS 1 ,4334089+00 INC S 1 .5129638+02 RANS - 1.7872505+02 APFS 8. 7759202+01 RPS 9.9543bb6•J 2 

VHS 3,5223 109+03 RNHPS -2.6083874+0 1 APHPS 1 ,618302 3+02 INMPS l. 7612516+ 0 2 APOS -5.5889600+03 TFPS 1 .492;335+)2 
TAS 9. 28 78 709+00 EAS 3.9298872•00 HAS 1 .7076676 +0 0 SLRS ;.4223049+03 PERS 6.914991 0 +00 HTAS 1 . 3423776•02 

SELENOCENTRIC UNIT VECTORS 



wx 
QX 

- 1 . 0686 345-02 
9.9822485-01 

8CDY ATTITUDE AND FORCES 

WY 
QY 

RRAT -6.6690849-04 PRAT 
XIX 9.5741270-01 ETX 
XIY -9.697 1572- 02 ETY 
XIZ 2.7195115-01 ETZ 
ALS 4.6111248+01 BTS 
ALE! 2.66B0845+01 BTEI 

4.8015999-0l 
5. 6519409-02 

wz 
02 

-1.1008698-04 YRAT 
2.B4!6777-01 ZTX 
4.8313602-01 ZTY 

-8.2814749-01 lTl 
1.0b3193B+OI ALE 
8.0639566+00 

•••••• CSM I HOON REF . /PHASE 31 - 1 6 
MlAN-Of-EPOCH 1971 

.149288 132626559+003 HRS. FROM LAUNCH 

686 

-B.7711584-01 PX -5.8590788-02 PY 8.7535816-01 Pl 4.7991163 - 01 
1.8778574-02 sxo 7.5605408-01 SYO -5.7018944-01 szo -3.2135050-0l 

1.2626234-02 IGA 
-5.1082632-02 ALO 

0.1015866-01 era 
4.9011676-01 GMO 
8. 1464414+0! BTE 

1 . 08so809+02 HGA 
1.5497925-01 ALLY 
1. 5176616+00 BTLY 

-8.2162240-02 GMLY 
1.7303936-0! ALM 

2.7674851+01 OGA 
8.6600897+00 ALLI 
1•7177073+01 BTLI 

-1.7930901+02 GMLI 
9.8271049+01 STM 

1. 7991754+02 
- 1. 3282136+02 

6.5539968+01 
5.2987950+0! 

-3.2668183+00 

FEB. 1971, HRS •• 37 MINS., 11.211 secs. G.M.T. USNM USFT I SEC 

DAYS, HR S., 17 MINS., 17.277 SECS. G.E.T. RAGR .160846713407220+003 

BURN ELAPSED TIME .14713 5 76+03 SECS. 

RESTAR T COORO!NAH S ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

.32954229998620924-00 1 

. 146286596 35782242+00 1 
.25428550800639979+000 

-.9479 9899961799383-002 
.13881371187231497+000 

-. 11313003837130964- 001 

~U4 IHkUST •••••••••• 
••••••••••••••••••••• * ENGINE CUTOFF * 
••••••••••••••••••••• 

TH ETA 
UARC 
VRX 
TGO 
OIHX 

1.1795662+0! BETA 
9.4455467+00 OELV 
8.5032Qq!+03 VRY 
0 .ooOO •JOO FC 
3.0146799+03 ORTY 

Se LENOCE NTRIC 
XL 1.1349218+02 Yl 
RL 1.004167 1+03 OECL 

SELENOGRAPH IC 
XS -9.7520412+02 YS 

ALTS 6.5673S53+01 LATS 
LT 5 - 1.6190 024-0 1 LNS 
LIN 1.7351632+02 LAN 

TR A.LT 6.6432213+01 RPA LT 

GEOCENTRIC 
-4. 14 6 1219+0 4 y 

2. 1433462+05 DEC 

GfOGPAPHIC 
XG l• (l059".:7q+Q5 VG 
ALT 2. 1osqz99+05 LAT 

EARTH-HOON PLANE 
XMP -9.5614192+02 
RMP l .0041671+03 
XMF -2. 1433440+0 5 
DIA 1.7632452+00 

PLANETARY COORDINATES 

YHP 
DEMP 
YME 

LIA 

XM -4.1574711+04 VM 
RM 2. 1337826+05 OEM 

XSUN 5.885284 1+07 YSUN 

I. 75M! 79+01 
3.4495495+03 

-5.Sl04384+01 
0.0000000 
1. 6? 22150+03 

PROP 
MASS 
VRZ 
GHLP 
ORTZ 

8.7574239+0l ZL 
2.8429779+01 RAL 

2.1088156+02 
6.4836574+00 
4. l77 390R+O I 
-1.0203~20+02 

5. 7534660+01 

1.8721 52 7+0 5 

ls 
LONS 

LTE 
LAP 

2.6538341+')1 RA 

-L.6324 853 +0 5 lG 
2.6540806+'Jl LON 

3.066 7092+02 ZMP 
5.6231783-01 RAMP 
3.0667108+02 IME 

-5.7532126+01 DOA 

1.8633 953+05 ZM 
2.652'.H04+0l RA.i.t 

-4.n5b791+07 ZSUN 

SELENDCENTPIC 05CULAT ING ELEMENTS 
SMAS - 1.8315372+03 ECCS 1.5434067+00 INCS 

VHS 3.94437ll+03 RN~PS - 2 . 7081454+01 APMPS 
TAS q.8031691+00 EAS 4.54.t.7405+00 MAS 

SE LE, OCENTR IC UNIT VECTORS 
WX -3.678840 1-()J WY 
UX 9.9832134-0l QY 

~GOY ATTITUDE ANO FORCES 
~RhT -6.082 79 6 1-04 PRAT 
XIX 9.5 785373-0 1 fTX 
XIY -9.6165020-02 fTY 
XIZ 2.7068 159-01 ETZ 
ALS 4.6097895+01 BTS 
ALE! 2.6679296+01 BTEI 

THRU ST TERMINATION 

4. 7951547-01 wz 
5.2483633-02 CZ 

- 1 .2 1 37530-03 YRAT 
2.8267200-0l ZTX 
4.8321505-01 ZTY 

-8.28'1316-01 lTl 
1.0551280+01 ALE 
8.f:63959'J+OO 

9.99H48Q+03 
2.4519985+04 

-6.5759153+01 
-3.0146709+00 
-4.2365395+02 

TH 
MSFL 
VDX 
GMLY 

4.7806520+02 DXL 
8.26 15884+ 01 VL 

1 .1339035+02 
1.6719804+02 

-4.5996038+00 
5.5775672+0 1 

DXS 
YRS 
LNE 

DR 

2.1302000+04 YELG 
6. 7935310+01 SP! 

-8.6616054-05 VOY 
-4.8 141026- 0lPLClfolG 

8.5032081+03 DYL 
8.5036409+03 PTHL 

9. 3448449+02 DYS 
8.5196906+03 PTR 
5.5741840+00 DSMP 
8.8167922+02 VT 

9.8415644- 05 TACC 
3. J 356 300+02 VEX 
8.1202550-06 VDZ 
1.0976998+01 TOELY 

-5.5 104384+01 OIL 
5.9512681+00 All 

8.4677327+03 ozs 
5.9400167 +00 AZR 
5.5139117-0l RSMP 
8.4739464+03 SEASV 

2. 7951549+01 
1.0088591+04 

-4.6014718-05 
3. 8112463+03 

-6.5759153+01 
-9.3742694+0! 

9.6813395+01 
-9.0018504+01 

3.642595<•01 
-3.5780459+01 

9.5 763974+04 
1. 0248734+02 

DX 5.2795075+03 DY -4.299!216+02 DZ -4.6l9392b+J2 
V 5.3170867+03 PTH -1. 7548661+01 AZ -8.6785051+01 

9. 576397 5+04 
3 .o lb4062+02 

OXG -7.746006 !+04 DYG -4.5 895521+04 DZG -4,6182079+J2 
VE 9.0037067+04 PTE - 1.0202453+00 AZE -B.98 18960+Jl 

9.85503t4+0 0 DXHP 
1 .6221699+02 VHP 
9.8548151+00 DXME 

-3.23q0633+00 LOA 

o.5285909+04 OXM 
1.0257742+02 LOM 

-2. 13 5892 7+07 RAS 

l.5134532+02 RANS 
1 .6088 155+02 INHPS 
2. 4 770064+00 SLRS 

-8.7752572-01 PX 
2·4493926-02 sxo 

1. 249644 1- 02 !GA 
-5.1113816-02 ALO 

8. 70 20431 - 01 8TO 
4.9003249-0 1 GMO 
8.1468881+01 BTE 

1.73425 5 7+03 DYMP 
8.5036411+03 PTMP 
! .6103793+03 DYHE 
4.1616541+0! ORP 

-3.2237007+03 DYM 
3.0173070+02 YM 

-3.9927592+01 LOS 

- 1. 7956043+02 APFS 
1. 7652397+02 APOS 
2.5313752+03 PERS 

-5. 7800954-02 PY 
7 . 9788220-01 SYD 

1.0081162+02 MGA 
1.5179004-01 ALLY 
1.6074131+00 BTLY 

-8.6512416-02 GMLY 
1. 6 3802 30-0 l ALM 

8.3100466+03 DZMP 
5.9512686+00 AZMP 
5.0428856+03 OZME 
1.1378520+00 LRP 

-3.7480779+02 DZH 
3.2695084+03 ARGH 
!.5022569+02 DES 

8.7072108+01 RPS 
-4.6583440+03 TFPS 

4 .9242645+00 HTAS 

8.7596254-0l Pl 
-5.2757402-01 sza 

2 .1585099+0 l OGA 
9.2067173+00 ALLI 
1.6688391+0! BTLI 

-1.7924961+02 GMLI 
9.8815775+01 8TM 

-4.973&915+02 
- 9. 343030 0 +0! 
-4.9738915+02 

1. 7200437+02 

-3. 9618011+02 
1. 0719530+02 

- 1. 555"317+01 

9.9520954+02 
1.4925425+02 
1. 3038476+02 

4. 78903bl -Ol 
-2.9163<69-0l 

1. 7991070+02 
-1.3299954+02 
6. 5591277+01 
5.3145415+01 

-3.4157264+00 

• 
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689 
TABLE XXXII.- TRANSEARTH COAST TO ENTRY 

•••••• CSM I MOON REF. /PHASE 32-
MEAN-OF-EPOC H 1971 

.149288132626559+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

FEB. 1971, 

6 DAYS, 

HRS •• 37 MINS., 11.211 secs. G.H.T. 

HRS ., 17 MINS., lJ.277 SECS• G.E.T. 

USNH USFT I Se~ 

RAGR .160846713407220+003 

RXYl 
RDXYZ 

.32954229998620924-001 

.14628659635782242+001 
• 2542 8550800'639979+000 

-.94799899961799383-002 
.13881371187231497+000 

-.11313003837130964-001 

SELENOCENTRIC 
XL 1.1349218+02 YL 
RL 1.0041671+03 DECL 

SELENCGRAPHIC 
XS -9.75 20412+0 2 

ALTS 6.5673553+01 
LTS -1.6190024-01 
LIN 1. 7351632+02 

TR ALT 6.6432213+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPAL T 

x -4.1461219+04 y 
R 2.1433462+05 DEC 

GEOGRAPHIC 
XG 1.0059079+05 VG 
ALT 2.1089299+05 LAT 

EARTH-MOON PLANE 
XMP -9.5614192+02 
RHP 1·0041671+03 
XME -2.1433440+05 
DIA l.763245 2+0Q 

PLANETARY COORDINATES 

YHP 
DEHP 
YHE 

LIA 

XH -4.1574711+04 YH 
RH 2.1337826+05 DEM 

XSUN 5.8852841+07 YSUN 

8.7574239+02 ZL 
2.8429779+01 RAL 

2.1088156•02 
6.4836574+00 
4.1773908+01 

-1.0203620•02 
5.7534660+01 

lS 
LONS 

LTE 
LAP 

1.8721527+05 l 
2.6538341+01 RA 

-1.6324853+05 lG 
2.6540806+01 LON 

3.0667092+02 ZHP 
5.6231783-01 RAMP 
3. 0667108+02 ZME 

-5.7532126+01 DOA 

1.8633953+05 ZH 
2.6523104+01 RAM 

-4. 9256791+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8315372+03 ECC S 1.5434067+00 INCS 

VHS 3.9443711+03 RNMPS -2.7081454+01 APMPS 
TA S 9.8031691+00 EAS 4.5447485+00 MAS 

4.7806520+02 OXL 
8.2615884+01 VL 

1.1339035+02 
l. 6 779804+02 

-4.5996038 +00 
5. 5775672+01 

9. 5763974+04 
1.0248734+02 

oxs 
VRS 
LNE 

DR 

OX 
v 

8.5032081+03 DYL 
8.5036409+03 PTHL 

-5.5104384+0 1 DZL 
5.95126~1+00 All 

9.3448449+02 DYS 
8.5196906+03 PTR 
5.5741840+00 OSMP 
8.8167922+02 VT 

8 .4677327+03 
5.9400167+00 
5.5139117-01 
8. 4 739464+03 

5.2795075+03 DY -4.2991216+02 
5.3170867+03 PTH -1. 7548661+0 l 

·azs 
AZR 

RSHP 
SEASV 

Dl 
AZ 

9.5763975+04 
3. 0164062+02 

DXG -7.7460061+04 OYG -4.5895521+04 DZG 
VE 9.0037067+04 PTE -!. 0202453+00 AZE 

9.8550364+00 DXMP 
1.6 221699+02 VMP 
9.8548151+00 DXME 

-3.2390633+00 LOA 

9.5285909+04 OXH 
1 .0257742+02 LOM 

-2. 1358927+07 RAS 

1.5134532+02 RANS 
1.6088155+02 INHPS 
2.4770064+00 SLRS 

1. 7342557+03 DYMP 
8.503641 1+03 PTHP 
1.6103793+03 DYHE 
4•1616541+01 ORP 

-3.2237007+03 OYH 
3.0173070+02 VM 

-3.9927592+ 01 LOS 

-1. 79 56 04 3+0 2 APFS 
1. 7652397+02 APOS 
2.5313752+03 PERS 

8.3100466+03 OZMP 
5.9512686+00 AZMP 
5.0428856+03 DZHE 
1.1378520+00 LRP 

-3 • 7480779+02 DlH 
3.26950 84+03 ARGH 
1.5922569+02 DES 

8.7072108+01 RPS 
-4.6583440+03 TFPS 

4.9242645+00 HTAS 

-6.5759153'01 
-9.37426S4+01 

9.6813395+()1 
-9. 0018504+01 

3.642595<+01 
-3.57804~9+01 

-4.6193926•02 
-8.6785051+01 

-4.6 182079•0 2 
-8.98169b0+01 

-4. 9738915+02 
-9.3430300+01 
-4.9738915+02 
1. 7200437+02 

-3.961601i+02 
l. 0719530+J2 

- 1 .55523 17+01 

q. 952b954+0 l 
l .492~42~+J2 
1. 3038476+02 

SELENOCENTRIC UNI T VECTORS 
WX -3.6788401-03 WY 
QX 9.9832134-01 QY 

4.7951547-01 Wl -8.7752572-0 1 PX -5.7800954- 0 2 PY 8.7596254-01 PZ 4. 7890361-01 
5.2483633-02 QZ 2.4493926-02 sxq 7.9788220-01 SYD - 5.2757402-01 szo -2.9 1632b9-0 l 

•••••• CSH I MOON REF. /PHASE 32-
HEAN-OF-EPDCH 1971 

.149500000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

FtB. 1971, 

6 OAVS, 

HRS •• 49 MINS., 60.000 secs. G.H.T. 

HRS., 29 MINS •• 59.999 secs. G.E.T. 

USNH USFT I SEC 

RAGR .1640334247b0403+J03 

RXYl 
RDXYZ 

·32147412853007530+000 
. 12313800906742451+001 

.20816860736652238+000 
-.36069287421642371+000 

.11239713749198487+000 
-.20230898102388362•00 0 

SELENOCENTRIC 
XL 1.1071355+03 YL 
RL 1.3746123+03 DECL 

SELENOGRAPHIC 
XS -6.9228498+02 

ALTS 4.3611878+02 
LTS -1.6 163160-0l 
LIN 1. 7351560+02 

TRAL T 4. 3687746+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x -4.0872137+04 y 
R 2.1397825+05 DE C 

GEOGRAPHIC 
XG 9. 07371 88+04 VG 
ALT 2.1053662+05 LAT 

EARTH-MOON PLANE 
XMP -5.8082445+02 
ReP 1 .3746 12 3+03 
XMf - 2.1397462+05 
DI A 1. 7639419+00 

PLAN ETARY COORDINATES 

YHP 
DEMP 
YHE 

LIA 

XH -4.1979273+04 YM 
RM 2. 1339 380+05 OEM 

XS UN 5.8861304+07 YSUN 

7.1691885+02 ZL 
1 .6355608+01 RAL 

1.1828926+03 
4.388B860+00 
4.lH6737+01 

-1.0213668•02 
5. 7580 559+01 

ZS 
LON S 

L TE 
LAP 

1.8700905+05 l 
2.6543829+01 RA 

-l.b855171+05 ZG 
2.6546299+01 LON 

1.2448233+03 ZMP 
-2.1327604+00 RAMP 

1.2448230+03 ZHE 
-5.7643079+01 DOA 

1.862921'3+05 ZM 
2.6506047+01 RAM 

-4.9248436+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SHAS -1.8323276+03 ECCS 1.5431973+00 INCS 

VHS 3.9435203+03 RNMPS -2.7197694+01 APHPS 
TAS 5 . 6957170+01 EAS 2.9354552+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.7089644-03 WY 
QX 9.9832877-01 QY 

4.7952894-01 
5.2383137-02 

•••••• CSM I HOON REF. /PHASE 32-
HEAN-OF-EPOCH 1971 

wz 
Ql 

.149750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR } 

3.8708827+02 DXL 
3.2924827+01 VL 

1 .0519306•02 
1.2033820•02 

-4.5899117+00 
-4.6464 794+01 

oxs 
VRS 
LNE 

OR 

7.1576491+03 DYL 
7.5505340+03 PTHL 

3.1271716+03 DY S 
7.5686199+03 PTR 
5.5679025+00 DSMP 
4. 34C2732+03 VT 

-2.0966012+03 DZL 
3.5087727+01 All 

6.88999~4+ 03 ozs 
3.4991602+01 AZR 
5.5056169-01 RSHP 
6.2004866+03 SEASV 

-l. I 759b 24+03 
- 1.1386137+02 

- 1.80987<9+0< 
-9.476!0 l b+Ol 
3. 6324958+<J I 
1.1282222+0 1 

9. 5623088+04 
L.0232853+02 

OX 3.9351495+03 DY -2.4770284+03 Dl - 1.5750;04+03 
V 4 .9 093544+03 PTH -4.7513467+01 Al - 8.9l7<444+ :JL 

9. 5623086+04 
2.9829511+02 

DXG - 7. 9146198+ 04 OYG -3.8904500+04 OZG -1.574821>+03 
VE 8.8205222+04 PTE -2.3523335+00 AZE -8.9968 719+01 

-5.1156330+01 OXMP 
1 . 150133 8+0 2 VMP 

-5.1156853+01 DX HE 
-3. 2406726+00 LOA 

9.5236000+04 OXH 
L.0269898+02 LOH 

-2. 1 355304+07 RAS 

1 .5 134442+02 RANS 
- l.9911702+02 INMPS 

1.7053248+01 SLRS 

-8.7751823- 01 PX 
2.4405720-02 sxo 

Fee. 1971, 

3. 7632170+03 OyMP 
7.5505341+03 PTMP 
3.6304884+03 DYME 
4. 14922 70+01 ORP 

-3.2224996+03 OYM 
2.9866556+02 VM 

-3.9918754+ 01 LOS 

-1.7955685+02 APFS 
l o 7652206+02 APOS 
2.5312836+03 PERS 

6.5298882+03 OZHP 
3.5087727+01 AZMP 
3.2629069+03 OZHE 
1.1384000+00 LRP 

-3.8 042720+02 OZH 
3.2693235+03 ARGH 
1. 5604 782+02 DES 

8.7082745+01 RPS 
-4.6599706+03 TFPS 

4.9274523+00 MTAS 

-5.76 70407- 02 PY 8.7596117-01 Pl 
7.9773369-01 SYD - 5.2773058-01 SlO 

-4. 5751931+02 
-9.2 747ba 1+n 
-4.575l 'd i+O~ 

1. 7186b7 £•02 

-3.9905 7'10 .. 02 
1.0730544+02 

-1.5549590+01 

9. 9531544+02 
I . 492>427+02 
1. 3039137+02 

4. 789dbJ-Ol 
-2 .9 1755!>0-0l 

USNH USFT I StC 

DAYS, 

HRS., 4 MINS., 60.000 SECS. G.H.T. 

HRS.,. 44 MINS., 59.999 SECS. G.E.T. RAGR . 167793691503484+003 

RXYZ 
RDXYl 

.59722010379342659+000 

.99983631741127947+000 
.10338 532237535956+000 

-.4502729399263778 0+000 
• 53970536102925603-00 l 

-.25028915014307026+00 0 



SEL ENOC ENTR IC 
XL 2.0567863+03 YL 
R L 2. 0956 362+03 DEC L 

SELENCGRAPHIC 
xs -l.8175521+02 

ALTS 1·1571426+03 
LT S - l.6!314R 6-0l 
LIN 1.7351525+02 

TRALT 1.1579014+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -4.0399702+04 y 
R 2.1340682+05 OEC 

GEOGRAPHIC 
XG 7.8037827+04 VG 
ALT 2.0996520+05 LAT 

EAR TH-~OON PLANE 
XMP l.5514699+0 1 
RMP 2.0956362+03 
XME -2. 1339~54+05 

OIA 1.7636478+00 

PLANETARY CO[)RO IN ATES 

YMP 
DEMP 
YME 

LIA 

XM -4 .2456486+04 YM 
RM 2.l34lz'II +05 DEM 

XSUN 5.8871288+07 YSUN 

3.5605218+02 LL 
5 .0884942+00 RAL 

2.0865454+D3 ZS 
1,93060 19+00 LONS 
4.1540269+01 LTE 

- 1. 0227238+02 LAP 
5. 7583282•01 

1.8659134+05 
2.6542262+0! RA 

- 1.73 63119+05 ZG 
2.6544738+01 LON 

2.0~25067+03 ZMP 
-3.1024871+00 RAMP 

2. 09 250~3+03 ZME 
-5.7769259+01 DOA 

l.A623529+0 5 ZM 
2,64857A9+0 1 RAM 

-4.9238575+07 lSUN 

Se LFNCCENTR IC OSCULATING ELEMFNTS 
SMAS -l.83H524+03 ECCS 1.5431025+00 INCS 

VHS 3.9431708+~3 RNMPS -2.7332147+0 1 /IPMPS 
TAS 8.2259271+01 EAS 4,9032794+01 MAS 

SoLFNOCENTR IC UNIT VECTORS 
WX -3.7119049-0J WY 
QX 9.9832799-01 QY 

4. 7953420-01 
5. 2395A85-02 

•••••• CSM I MOON REF. /P HASE 32-
MEAN-OF-EPUCH 197 1 

~l 

QZ 

.150000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES t ER ANO ER/HP I 

1.8587094+02 DXL 
9.8211920+00 VL 

7.0599854•01 
0.4978366+01 

-4.5784548+00 
-9. 05 35697+0 l 

DXS 
VRS 
LNE 

OR 

690 

5.8117534+03 DYL 
6.5378409+03 PIHL 

3.6012646+03 DYS 
6.5587697+03 PTR 
5.5604680+00 DSMP 
5.1302906+03 VT 

-2.6173037+03 DZL 
5.1693603•01 All 

5.4752757+ 03 ozs 
5.1462743+01 AZR 
5.4958288-01 RSMP 
4.0862669+03 SEASV 

-1.4548570+03 
-1.1823830+02 

-2.6402688+02 
-9.6140700 +01 

3.6205797+01 
3.6530856+01 

9.5362510+04 OX 2.5906866+03 DY -3.0043586+03 OZ -1.8573082+03 
1.0221679+02 V 4.3803448+03 PIH -6.4306374+01 AZ - 9.3153191+01 

G.5362506+04 OXG -8.0187984+04 DYG -3.2586899+04 DZG -1.8573528+03 
2.9442310+02 VE 8.6576377+04 PTE -2.6131705+00 AZE -9.0069884+01 

- 1,1342038+02 DX•P 
8.9573544+0 1 VMP 

-l.1342069+02 DXME 
-3. 2409774+00 LOA 

o.5176640+04 OXM 
1.0284237+02 LOM 

-2.l?~l028+07 RAS 

1. 5 134408+02 RANS 
-1,9912238+02 INMPS 

3. 6 209434+01 SLRS 

4.0890339+03 DYMP 
6.5378411+03 PTMP 
3.9654797+03 DYME 
4.1360096+01 ORP 

-3.2210669+03 DYM 
2.9504868+02 VM 

-3.9908325+01 LOS 

- l.70 55650+02 APFS 
1. T652178+02 APOS 
2.5311961+03 PERS 

5.0864561+03 OZMP 
5.1693600+01 AZMP 
1.8196862+03 DZME 
1.1387922+00 LRP 

-3.8 70 5495+02 OZM 
3.269 10 54+03 ARGM 
1.5229798+02 DES 

8.7082296+01 RPS 
-4.6606230+03 TFPS 

4.9287625+00 MTAS 

-8.7751535-0 1 PX -5.7683498-02 PY 8.7595752-01 Pl 
2.4409739-02 sxo 7.9771005-01 svo -5.2775515-01 szo 

-3. 8875980•02 
-9. !5732ll+Ol 
-3.8875983•02 
1. 7175753+02 

-4.0245 12 l+D2 
1.0743'39+02 

- 1 . 5546370+01 

9. 9531816+02 
1.4925426+02 
1.3039437+02 

4. 789<690-01 
-2.9177511-01 

FEB. l97lt HRS •• 19 MINS •• 6Q.000 secs. G. M.T. 

HRS •• 59 MINS •• 59.999 secs. G.E.T. 

USNM USFT I Sec 

DAYS, RAGR .171553958246565+003 

RXYZ 
RDXVZ 

.R30606515654R3282+000 

.87936~1R507098757+000 

-. !Q9 5558800246533l-00l -.95004500844361414-002 
-.45980542344144610+000 -.25498920380183700+000 

SELENDCENTRIC 
XL 2.8605536+03 YL 
Rl 2.86'19895+03 DECL 

S EL ENOGRAPH IC 
XS 3.5426257+02 

ALTS 1.9224960+03 
LT S -1.6099798-01 
LIN 1.7351518+02 

TR ALT [ .q232547+03 

GECCENTR IC 

VS 
LATS 

LNS 
LAN 

~PALT 

-4.0072932+04 y 
2.128258C+05 DEC 

GF.CGR/IPHIC 
XG 6.6978152+04 VG 
ALT 2.0936417+05 LAT 

EARTH-~OON PLANE 
XMP b .2292~58+02 
RMP 2.B609996+03 
XMf. -2.1280748+05 
DI A 1.7636497+00 

PLANET/lRY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM -4.2933486+04 YM 
RM 2.1343040+05 OEM 

XSUN 5.8881270+07 YSUN 

-3.7730317+01 IL 
-6.5526\h6-0l RAL 

2.8388128+03 
6. 0116007-01 
4.1413802+01 

-l.0240982+02 
5. 760tl33+01 

l·8bl3974+05 

ZS 
L o's 

L TE 
LAP 

2.6536600+01 RA 

- 1.7823515+05 lG 
2.6539082+01 LON 

2.7A73068+03 ZMP 
-3.362llb8+00 PAMP 

2. 7 873069+03 lME 
-5.7~9Q27 l+ O l DOA 

l.8617747+05 ZM 
2.64653A9+01 PAM 

-4.9228713+07 ISUN 

~ELC~OCENTnIC O~CUL~TING CL[MCNT 5 
St-!AS -1.8327491+()3 rc::s l.5 430864+00 INCS 

VHS 3.943066q+Q3 ON"1PS -2.74624~1)+01 AP,..PS 
TAS Q.428358t:+Ol EAS 6.2f44843+0 1 MAS 

S< LENOC fNTRIC U~IT VECTORS 
WX -3.7tl999Q-0) WY 
QX 9.9832861-01 QY 

4. 7953473-01 
5.2386379-C2 

•••••• cs,.. I MOON REF. /PHASE 32-
MFAN-OF-EPOCH l <;7 l 

wz 
QZ 

. 1s~2s oooooooooo+OC3 HRS. FROM LAUNCH 

RESTART COORDINATES t ER ANO ER/HR I 

-3.2718018+01 DXL 
-1. 5567979-01 VL 

J.0017588+01 
8.2886687+01 

-4.5669752+00 
-9.5186316+01 

DXS 
VRS 
LNE 

DR 

5.1114904+03 DYL 
5.955466 1+03 PTft. 

3 .6126020+03 DYS 
5.9785172+03 PTR 
5.5530097+00 DSMP 
5.1629092+03 VT 

-2.6727132+03 DZL 
6.0102606+01 AZL 

4.7553732+03 ozs 
5.9720600+01 AZR 
5.4860380-01 RSMP 
3.0144710+03 SEASV 

-l.4821170•J3 
-l. 18649lll+Ji 

-2. 7964693+02 
-9.63582D8•01 

3.6086655+01 
4.8520138+01 

9.5084060+04 
1. 0214944+02 

DX 1.8918728+03 QY -3.0663920+03 DZ - l .8880lb4+D3 
V 4.0677457+03 PTH -7.2601024+01 AZ -9.Bl26348+Jl 

9.5084055+04 
2 .9059548•02 

DXG -8.1293640+04 OYG -2.6921377+04 DZG -1.8883141+"3 
VE 9.5656187+04 PTE -2.5973320+00 AZE -9.0115138+01 

-1.6778657+02 OXMP 
7. 7402276+01 VMP 

-l.6778640+02 OXME 
-3.2409903•00 LOA 

9.5116778+04 DXM 
1.0208569+02 LO• 

-2.1346752+07 RAS 

1 .5 134404+0 2 RANS 
- ! .99 12214+0 2 I NMPS 

5,4405770+01 SLRS 

4.0202004+03 OYMP 
5.9554662+03 PTMP 
3.8968208+03 OYME 
4.l229D62•01 DRP 

-3.2196176+03 DYM 
2.9143173+02 VM 
-~9897896+01 LOS 

- 1.7955649+02 APFS 
1. 7652174+02 APOS 
2.5312382+03 PERS 

4.379935!+03 DZMP 
6.0102606+01 AZMP 
1.1133764+03 OZME 
1.1387886•00 LRP 

-3.9367878+02 DZM 
3.2688878+03 ARGM 
1.4854915+02 DES 

8.7082929+01 RPS 
- 4.6608391+03 TFPS 

4.9291524+00 MTAS 

-3.489Q789+JZ 
-9. 0891833+01 
-3.4890791+02 

1. 7162701+02 

-4. 0594138+02 
1.0750532+02 

- 1. 5543151+01 

9.9534101+02 
1 .492!>425+02 
1.3039488+02 

-8.7751505-01 PX -5.76 72635-02 PY 8.7595780-01 Pl 4.7892710-01 
2. 44044 85-02 SXO 7 .9769812-Dl SYD -5 .2776882-01 SZO -2.9 17836>-0l 

FEB. 1971, HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I s~c 

6 DAYS, 6 HRS., 14 MINS., 59.999 secs. G.E.T. RAGR •l753142249b9b46+003 

PXYZ 
ROXYZ 

.l04l022l070806243+001 

.90953580182751247+~00 

- • 1254 359994 1841596+000 -.72950474643737032-00 1 

S[LE~OCENTRIC 

XL 3.5852110+03 YL 
RL 3.6198723+()3 OE::L 

SELENCGRAPHIC 
XS A.856 lr. 82+02 

AL TS 2.6813789+03 
LTS -l.6069 14 1-0 1 
LIN 1.73515'1+02 

vs 
LATS 

LN S 
LAN 

- • 45516088469 296198+00 0 

-4.3199324+02 Zl 
-3 .<nqqo2a+oo RAL 

3.50G8482+03 LS 
-l .&l436~7-0l LONS 

4.12e7333+01 LTE 
-l.02~4734+02 LAP 

-2.5123659+02 DXL 
-6 .8 706242+00 VL 

-1.1589269•01 
7.5838626+01 

-4.5554747+00 
- 1.0071 500+02 

oxs 
VRS 
LNE 

DR 

-.25216016906598176+000 

4.7C55933+03 DYL 
5. 5938420+03 PTHl 

3.5593101+03 DYS 
5.6184924+03 PTR 
5.5455278+00 DSMP 
5.0780089+03 VT 

-2.6457682+03 OZL 
6.5201101+01 AZL 

4.3381711+03 DZS 
6.4662513+01 AZR 
5.4762445-01 RSMP 
2.4044298+03 SEASV 

-l.4657326+03 
- l .1840143+02 

-2.811417<•02 
-9.6324866+01 

3.59675n+Ol 
5.5448861+01 



r' 

{ 

( 

( 

\ 

TRAL T 2.6821315+03 RPAL T 

GEOCENTRIC 
x -3. 9825061+04 y 
R 2.1225833+05 DEC 

GEOGRAPHIC 
XG 504860898+04 YG 
ALT 2.0881669+05 LAT 

EARTH-MOON PLANE 
XMP 1.2177103+03 YMP 
RMP 3o6l98724•J3 DEMP 
XME -2. 1223 09 5+05 YME 
DIA 1.7638531+00 LIA 

PLANETARY COORDINATES 
XM -4 .3410271+04 YM 
RM 2.1344866+05 OEM 

XS UN 508891252+07 YSUN 

5.7670097+01 

l .8568667+05 l 
2.6528952+01 RA 

-1.8181269+05 ZG 
2.6531441+01 LON 

3.4019603+03 ZMP 
- 3.4453512+00 RAMP 

3.4019602+03 ZME 
-5.8031942+01 DOA 

1.8611867+05 ZM 
2.6444849+01 RAM 

- 4.9218848+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8328023+03 ECCS 1•5431055+00 INCS 

VHS 3.9430096+03 RNMPS -2.7591291+01 APMPS 
TAS 1.0123 649+02 EAS 7.3013733+01 MAS 

691 

9 . 4805177 +04 
1.0210510+02 

OX l.487 44 16+03 OY -3 .0460669+ 0 3 OZ -1.8749611+03 
Y 3.8738205+03 PTH -7.7450984+01 AZ - 1.0430380+02 

9.4805176•04 
2. 66 79067•02 

OXG - 6 .2266369+04 OYG -2. 1393242+04 OZG -1.8749555+03 
YE 8 05 044493+04 PTE -2.5463505+00 AZE -9.0140056+01 

-2.1754162+02 OXMP 
7.0305490+01 VMP 

-2.1 7 53999+02 OXME 
- 3,2409396+00 LOA 

9.5056413+04 OXM 
l . 0312894+02 LOM 

-2 .1342475+07 RAS 

1.5134410+02 RANS 
-1.9911890+02 INMPS 
7. 2721947+01 SLRS 

3.9167508+03 OYMP 
5.5936421+03 PTMP 
3.7935456+03 DYME 
4.1097591+01 DRP 

-3.2181516+03 OYM 
2.6781471+02 VM 

-3.9887467+01 LOS 

-1.7955648+02 APFS 
1.7652174+02 APOS 
2.5314199+03 PERS 

3.9805412+03 DZMP 
6.5201101+01 •ZMP 
7.1419344+0~ DZME 
1.138606-+00 LRP 

-4. 0029874+02 OZM 
3.2686704+03 ARGH 
1 .4479831+02 DES 

6.7065131+01 RPS 
-4.6610095+03 TFPS 

4.9293670+00 MTAS 

-3.2469196+02 
- 9.047H56+01 
-3.2469199+ 02 

1. 7149494+02 

-4. 092ZB49+l2 
1.0769524+J2 

-1. 5539930+01 

9o954 049b+02 
1.4925424+02 
1.3039428+02 

SELENOCENTRIC UNIT VECTORS 
WX -3 • 7120 80 5-03 WY 
QX 9.9833081-01 QY 

4.7953391-01 
5.2352936-02 

wz -6. 7751550-01 PX -5.7634443-02 PY 8.7596025-01 Pl 
Ql 2.4366035-02 sxo 7.9768141-01 svo -5 .2776648- 01 szo 

4. 7892761-01 
-2.9179374-n 

•••••• · CSM I MOON REF. /PHASE 32-
MEAN-OF-EPOCH 1971 7 FEB. 1971, HRS., 49 Ml NS., 60.000 SECS. G.M. T. 

HRS ., 29 MINS •• 59.999 secs . G.E.T . 

USNM USFT I ScC 

.150500000000000 +003 HRS. FROM LAUNCH 6 DAY S, RAGR .l7907449l732728+J03 

RESTART COORDINATES l ER ANO ER /HR I 

RXVZ 
ROXYZ 

.12373696363231401+001 

.76432773474595369+000 
-.23635647492389564+000 -. 13548953t40116755+000 
-.44612664638961179+000 -.246 11923233210464+000 

SELENOC ENTRIC 
XL 4.2614876+03 YL 
RL 4.3648447+03 DECL 

SELENOGRAPHlC 
xs 1.4086310+03 

ALTS 3.4263512+03 
LTS -1.6036469-01 
LIN 1.7351 530•02 

TRALT 3.4271099+03 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

x -3.9625351+04 y 
R 2.1170499+05 DEC 

GEOGRAPHIC 
XG 4.2612231+04 YG 
ALT 2.0826335+05 LAT 

EARTH-~OON PLANE 
XMP 1.7992661+03 
RMP 4.3648448+03 
XME -2.1 166763+05 
DIA 1.7642681+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM -4.3886838+04 YM 
RM 2.1346690+05 OEM 

XSUN 5.8901230+07 YSUN 

-6.2089074+02 ZL 
·6. 1366436+00 RAL 

4 .1309573+03 
-6.9701845- 01 
4.1160866•01 

-1. 0268477+02 
5. 7787643+01 

1. 8523800+05 
2.6520150+01 

ZS 
LON S 

LTE 
LAP 

l 
RA 

-1. 84 57378+05 ZG 
2.6522644+01 LON 

3.9679492+03 ZMP 
-3.4724129+00 RAMP 

3.9679469+03 ZME 
-5.81674 76+01 DOA 

1.6605886+05 ZM 
2.6424171+01 RAM 

-4.9206961+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8326282+ 03 ECCS 1 , 5431620+00 INCS 

VHS 3.9429618+03 RNMPS -2. 7716954+01 APMPS 
TAS 1.0579189+02 EAS 6.1414405+01 MAS 

-4.6661695+0 2 OXL 
- 1. 0903339+01 VL 

-5.3 096191•01 
7 .1170936+01 

-4.5439 515+00 
-1.0681105+02 

9.4526930+04 
1.0207450+02 

DXS 
YRS 
LNE 

OR 

ox 
v 

4.4428116+03 DYL 
5. 34824q9+03 PTHL 

3.5038031+03 DYS 
5.3741733+03 PTR 
5.5360221+00 OSHP 
4.9816757+03 VT 

-2. 6046291+03 Dll 
6.8663410+01 All 

4. 0653 66 7+03 D ZS 
6. 7966696+01 AZR 
5.4664524-01 RSMP 
2.0160967+03 SEASV 

1.2261425+03 DY -3 . 0117438+03 
3. 7435970+03 PTH - 8 .0563429+01 

oz 
AZ 

9.4528925+04 
2. 6 30DOD0+02 

OXG -8.3055077+04 DYG -1.5686995+04 OZG 
YE 6.4581600+04 PTE -2.5024070+00 AZE 

-2. 6436966+02 OXMP 
6.5606086+01 VMP 

-2.6436864+02 DX~E 

-3.2406506+00 LOA 

9.4995547+04 DXM 
1·0327211+02 LOM 

-2. 1336197+07 RAS 

1.5134421+02 RANS 
-1.9911261+02 INHPS 

9.0978696+01 SLRS 

3.6256015+03 DYMP 
5.3462499+03 PTMP 
3.7025706+03 CYHE 
4.0965611+01 ORP 

-3.2 166691+03 OYM 
2.6419762+02 VM 

-3.9677038+01 LOS 

- 1.7955643+02 APFS 
1. 7652174+02 APOS 
2.5317750+03 PERS 

3.7246927+D3 OZMP 
6 .666 3413+01 AZMP 
4.5855540+02 OZME 
1 . 1382596+00 LRP 

-4. 0691476+02 DZM 
3.2684536+03 ARGM 
1.4104847+02 DES 

8.7069076+01 RPS 
-4. 6611786+03 TFPS 

4.92947 15+00 HTAS 

-1.4422439+03 
- 1.1604554+02 

-2. 791009<+0 2 
-9. 622l244+01 

3.5846431+01 
5.9986100+01 

-1. 6548564+03° 
-1.1202021+u2 

-1.e5491B+o1 
-9. Ol 560&il+Ol 

-3 .0656692+02 
-9. 0201620•01 
-3.0856693+02 

1.7136119+02 

-4.126 1250+02 
1.0762514+02 

-1.553670b+Ol 

9. 9552252+02 
1.492540+02 
1.3039249+02 

SELENOCENTRIC UNIT VECTOR S 
WX -3. 7124766-03 WY 
QX 9.9633474- 01 QY 

4. 7953204-01 
5.2293532-02 

wz 
oz 

-6. 7751652-01 PX - 5.7566464- 02 PY 607596462-01 Pl 407692762-01 
2.4352963-02 sxo 7.9765912-01 svo -5.2761486-01 szo - 2.9180695-01 

•••••• CSM I HOON REF. /PHASE 32-
MEAN-OF-EPOCH 1971 FEB. 1971 , HRS., 4 MINS., 60.000 SECS. G.H.T. USNM USFT I SEC 

.1507500000D0000+003 HRS, FROM LAUNCH DAYS, 6 HRS •• 44 MINS •• 59.999 secs. G.E.T. RAGR .162634758475bO~+OD3 

RESTART COORDINATES ( ER ANO ER /HR I 

RXYZ 
ROXYZ 

.14243006207947381+001 

.73266701691155355+000 
-.34951596731425467+000 -.19702381734426972+000 
-.44123026764412431+000 -. 24421528051762602+000 

SELENOCENTRIC 
XL 4.9051967+03 YL 
RL 5.0961047+03 DECL 

SELENDGRAPHIC 
XS 1.9240075+03 

ALTS 4. 1576111 +03 
LTS - 1.600 4752-01 
LIN 1.7351547+02 

TRAL T 4.1583699+03 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

RPAL T 

-3. 9457965+04 y 
2.1116352+05 DEC 

GEOGR•PH IC 
XG 3.0270567+04 VG 
ALT 2.0772 189+05 LAT 

- 1. 2037096+03 
-7.6515501+00 

ZL -6.7853693+02 DXL 
RAL -1.3767638+01 VL 

4.256777 2+03 DYL 
5.1701263+03 PTHL 

-2 .5647413+03 
7.1191329+01 

DZL 
AZL 

4. 7160080+0 3 
- 1.0594381+00 

4.1034400+01 
- 1 . 0282203+02 

5. 7970673+01 

ZS 
LONS 

LTF. 
LAP 

1.6479441+05 l 
2 .6510594+01 RA 

-1. 6651970+05 ZG 
2.6513094+01 LON 

-9.4225001+01 
6, 78143 23•01 

-4. 532407 5+00 
6 . 9550342+01 

9.4255645+04 
I .02053D1+02 

9 .4255645+04 
2.7921825+02 

oxs 
V~S 
LNE 

OR 

3.4566013+03 DYS 
5.1971153+03 PTR 
5.5304926+00 CSHP 
4.8940439+03 VT 

3.8711270+03 DZS 
7.0336431+01 AZR 
504566666-01 RSMP 
1.7468114+03 SEASV 

OX 1.0436072+03 DY -2.9782661+03 OZ 
V 3.6508110+03 PTH -8.2 634192+01 Al 

OXG -6.3537704+04 OYG -1. 0365864+04 OZG 
VE 6.4200849+04 PTE -2.4645 160+00 AZE 

-l.4195~l't+03 
-1.1769%1+02 

-2.762079o+J2 
-9. 60971'7+01 

3 .5729346+01 
6.3206796+01 

-l.6355441l+03 
-1.215906 1+02 

- 1.835337 2+J3 
-9.0l6bb30+0l 



EARTH-MOON PLANE 
XMP 2,3697870+03 
RMP 5,0961049+03 
XME -2. 1111532+05 
DI A l. 7649280+00 

PLANETARY COOROINATES 

YMP 
OEMP 
YME 

LIA 

XM -4,4363182+04 YM 
RM 2,1348511+05 OEM 

XSUN 5.8911206+07 YSUN 

4.5009719+03 ZMP 
-3.47826q6+00 RAMP 
4, 5009775+03 ZME 

-5,8306240+01 DOA 

l.85 ~98 1 2+05 ZM 
2,6403353+01 RAM 

-4,9199115+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENT S 
SMAS - \.8328301+03 ECCS 1 ,54326 12+00 INCS 

VHS 3,9429797+03 RNMPS -2,7845225+01 APMPS 
TAS 1.0902539+02 EAS 8.8496686+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3,7133741-03 WY 
QX 9,0834055-01 CY 

4, 7052895-01 
5. 2205321-02 

••**** CSM I "DON R[F, /PHASE 32-
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.151000000000000+003 HRS. FROM LAUNCH 

RESTAiT COORDINATES t ER ANO ER/HR I 

-3,09 18056+02 OXMP 
6·2232975+01 VMP 

-3, 0918025+02 OXME 
-3.2407239+00 LOA 

9,4934181+04 OXM 
1,0341531+02 LOM 

-2 .1333918+07 RAS 

1.5134442+02 RANS 
-l.99 10345+02 INMPS 

1,0923766+02 SLRS 

692 

3.7507717+03 OYHP 
5.1701263+03 PTMP 
3.6279156+03 OYME 
4.0833100+01 DRP 

-3,2151700+03 OYM 
2.8058045+02 VM 

-3.9866611+01 LOS 

-l.7955632+02 APFS 
I. 7652172+02 APDS 
2.5323393+03 PERS 

3,5459377+03 DZHP 
7.1191324+01 AZMP 
2.8001064+02 DZME 
l.1377261+00 lRP 

-4.1352678+02 OLM 
3,2662369+03 ARGH 
1.3729863+02 DES 

6,7094976+01 RPS 
-4. 66136,8t03 TfPS 

4.9294795+00 MTAS 

-2. 9705931+02 
-8,9999999+01 
-2. 9705933+02 
l· 7122557+02 

-4.1599339+02 
1.0795501+02 

-1.5533488+01 

9,9570555•02 
1.4925421•02 
l.3038936+02 

-8.7751821-01 PX -5,7465345-02 PY 8.7597176-01 Pl 4,7892705-01 
2,4303485-02 SXO 7,9763104-01 SYD -5.2764818-01 SZO -2.9 18<344-01 

FEB. 1971, HRS •• 19 MINS •• 60.000 secs. G.M.T, USNM USFT I SEC 

DAYS, 6 HRS., 59 MINS., 59,999 SECS. G.E.T, RAGR .l8659502521869D+003 

RXYZ 
ROXYZ 

.16044009818320737+001 
.70921630859075368+000 

-.45903309608307479+000 - • 25763285104646407+000 
-.43504106064000219•000 -.24073226871802443+000 

SELENOCEN TR!C 
XL 5.'i254503+03 Vl 
•L 5.8152417+03 OECL 

SELENCGRAPHIC 
XS 2,4330696+03 

ALTS 4.8767480+03 
LT S -1,5973051-01 
LIN 1,7351575+02 

TRAL T 4 .8775069+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPA LT 

x -3.9313654+04 y 
R 2,1063171+05 DE C 

GEOGRAPHIC 
XG 1.78803 10+04 VG 
ALT 2.0719007+05 LAT 

EARTH-•CON PLANE 
XMP 2.9314683+03 YMP 
RMP 5,8152418t03 OEMP 
XME -2. 1057183+0 5 YME 
DIA l.7658662+00 LIA 

PLANETARY COORDINATES 
XM -4. 4839304+04 YM 
RM 2.1350329+05 DfM 

XSUN 5.8921182+07 YSUN 

- 1 .5fl08815+03 Zl 
-B.77t2796+00 RAL 

5.2800574•03 
-1.3293841+00 

4,0907932+01 
-l.0295904+02 

5,8230347t01 

ZS 
LONS 
LH 
LAP 

1. 8435550+05 
2,6500495+01 RA 

-1,8765060+0 5 ZG 
2,6503001+01 LO~ 

5.0090167+03 ZMP 
-3.4753453+00 RA~P 

5 .0099156> 03 ZME 
-5.8448560+01 ODA 

1.8593638+05 ZM 
2.6382395+01 RAM 

-4,9189245+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -l,832B09Pt03 ECCS 1.54 34089+00 I NCS 

VHS 3.9430nl6+03 PNMPS -2.79&9891+01 APMPS 
TAS 1.1144950+02 EAS o.46~2712+01 ~AS 

SELENOCENTRIC UNIT VECTORS 
WX -3.7149349-')3 WY 
QX 909834846-0 1 UY 

4. 79 52449-01 
5.2085747-02 

•••••• CSM I MOON REF. /PHASE 32-
MEAN-OF-EPOCH 1971 

Wl. 
Ql 

, 151250~00000000+00 3 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND FR/HR I 

-8.0727041+02 OXL 
-1. S<:t63 06+0 l Vl 

-1. 3491368+0 2 
6, 5259578+01 

-4.5208417+00 
-1.2952325+02 

DXS 
VRS 
LNE 

OR 

4.1224651+03 DYL 
5,0346230+03 PTHL 

3,4184047+03 DYS 
5.0625411+03 PTR 
5.5229396+00 OSHP 
4, 81 79796+03 VT 

-2.5287653+03 OZL 
7, 3130718+01 All 

3. 72413 25+03 ozs 
7.2118189+01 AlR 
5,4468762-01 RSMP 
1,5544760+03 SEASV 

- 1. 3993050+03 
-1.1738739+02 

-2.7325784+02 
-9.5964314+01 

3.5610285+01 
6, 5622787+01 

9,39q5042+04 OX 9.0881075+02 DY -2.9469001+03 Dl -1.8180708+03 
l,0 203802+02 V 3,5816339+03 PTH -8.3991544+01 AZ - 1.3 309060+02 

9,3985039+04 DXG -8,3 707936•04 OYG -4.8885034+03 OZG -1,8184906+03 
2,7544300+02 VE 8.3870276+04 PTE -2.4342190+00 AZE -9,0174652+01 

-3,525 143 3+02 DXHP 
5,9666683+01 VHP 

-3,5251368+02 OXME 
-3,2405618+00 LOA 

<i.4872312+04 DXH 
l.03 55824t02 LOH 

-2.1329639+07 RAS 

I. 5134471+02 RANS 
-l,9S 09042+02 INHPS 

1 .2749924+02 SLRS 

3.6898413+03 OYMP 
5.0346230+03 PTMP 
3.5671596+03 CYME 
4.0700061+01 ORP 

-3,2136544+ 03 DYH 
2. 7696321+02 VM 

-3,9E56183+01 LOS 

-1 ,7955613+02 APFS 
1.7652170+02 APOS 
2.5331469+03 PERS 

3.4131097+03 DZMP 
7.3130718+01 AZMP 
1.4739242+02 DZME 
1.1369863+00 LRP 

-4.20 13485+02 DZM 
3. 2680208+03 ARGM 
1.3354879+02 DES 

8,7103023+01 RPS 
-4.6615847+03 TFPS 

4.9293974+00 MTAS 

-8,7752064-01 PX - 5.7328075-02 PY 8.7598135-01 Pl 
2,42 .l6002-02 SXO 7.9759722- 0l SYD - 5 ,2768839-01 SZO 

-2.8841270+02 
-8. 985066 2t 0 i 
-2. 8841268+02 
l. 7108790+02 

-4.1937117+02 
l,080B487+02 

-1.5530266+01 

9. 959b5~3+02 
1,4925418+02 
1. 3038409+02 

4.789260>-0l 
-2.9184320-0l 

FEB. 1971, HRS., 34 MINS., 60.000 SECS, G.M,T, USNM USFT I SEC 

b DAYS, HRS,, 14 MINS ., 59.999 SECS. G.E,T. RAGR o19035529190l971+D03 

RXYZ 
ROXYl 

.17793512893736 l I 5+001 
,60111313617476792+000 

- • 56 7100407 2881 7419+000 -.3 1742675224673563+000 

SELENDCENTRIC 
XL b.1279676+03 YL 
PL o.5239170+03 DECL 

SELENCGRAPH IC 
XS 2.~370688+03 

ALTS 5.5854234•03 
LTS -1.5941365-01 
LIN 1.7351612+02 

TRALT 5,586 1023+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

-3.9187234+04 y 
2.1010773+05 DEC 

GECGRAPH IC 
XG 5.4889319+03 YG 
ALT 2.0f.>66609+05 LAT 

EARTH-MCON PL A"E 
XMP 3.4e6lr)27+03 
R"4P 6.~239171+03 
XME -2, 100353 5+05 
DIA l.70711 87+01 

PLANETARY COORDINATES 

YMP 
OEMP 
YHE 

LI A 

XM -t..53-l521J2+04 YM 
R~ 2.1352 14 5+05 OEM 

XSUN 5.893 115 5+') 7 YSUN 

- • 429615982713 80183+000 -.23768910510097719+000 

-l.~530563+Qj Zl 
-~.6464l96+no PAL 

5 .8227513+03 
-l.53flb703+00 

4.07614b6+01 
- 1.0309573+ 02 

5,0577347+01 

ls 
LONS 

LTE 
LAP 

l,83S 2061+ 05 
2.&489988+01 RA 

-1, 87S0887t05 ZG 
2. 6492499+01 L O~ 

s.sor2i::29+n3 ZMP 
-3. 46b6886+00 PAMP 
5, 50 025 26+03 lMF 

-5.~5G4859+01 ODA 

1.e5e7366+05 lM 
2 . 63&1300+01 RAfll 

-4,9179374+07 ZSUN 

-1.0931966+03 OXL 
-1,7677700+01 VL 

-1. 7517784+02 
6.3233049+01 

-4.5Q02543+00 
-1.1552672+02 

oxs 
VRS 
LNE 

DR 

4.0172367+03 DYL 
4.9278004+03 PTHL 

3.3880015+03 DYS 
4.9565566+03 PTR 
5.5153635+00 OSMP 
4, 7525291•03 VT 

-2,4972309+03 Dll 
7 ,4672827+01 All 

3.6077324+03 OlS 
7.3503454+01 AZR 
5.4370892-01 RSMP 
1.4074516+03 SEASV 

-1.3810166+03 
- I. I 7ll298+J2 

-2. 7049544•02 
-9.582H7£o+Ol 

305491242+01 
6,7509128+01 

9,3716749+04 DX 8.0511453+02 DY -2,9239698+03 Dl - l,80436Z4+03 
1.0 202793+02 V 3.5289562+03 PTH -8,4815411+01 AZ -1,4004438+02 

9,3716750+04 DXG -8.3551158+04 OVG 5,6908257•02 DZG - 1.e04L836+03 
2.7167263+02 VE 8.3572718+04 PTE -2.41020 19+00 AZE -9,0181444+01 

-3.9471696+02 DXHP 
5. 7633161+01 VMP 

-3,9471729+02 OXHE 
-3, 2403624+00 LOA 

9.4819945+04 OXH 
1.0370119+02 LOH 

-2,1325359•07 RAS 

3.6 399262+03 OYMP 
409278005+03 PTHP 
3,5174189+03 OYHE 
4·0566480+01 ORP 

-3,2121222+03 DYM 
2.7334589+02 VM 

-?.9845756+01 LOS 

3.3098068+03 OlMP 
7,4672829+01 A2HP 
4.4298931+01 DZME 
l.1360148+00 LRP 

-4.2673886+02 DlM 
3.2678048+03 ARGM 
l.2979895+02 DES 

-2.B l60340+o2 
-8,9741027+01 
-2.B l6b3t+J.+02 

1.7094799+02 

-4.227458 1+02 
1,0821470•02 

-1.5527045+01 

(' 
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SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -l.83Z7680+03 ECCS 1.5436107+00 INCS 

VHS 3.9430465+03 RNHPS -2.8092627+01 APMPS 
TAS 1.1333959+02 EAS 1.0005496+02 MAS 

1.5134510+02 RANS 
- 1.9907322+02 lNMPS 

1.4576462+02 SLRS 

SELENOCENTRIC UNIT VECTORS 
WX -3.7173394-03 WY 
QX 9.9835857-01 QY 

4.7951842-01 
5.1932 000-02 

WZ -8.7752394-0l PX 
QZ 2 .4148757-02 SXO 

-1.795558 4+02 APFS 
1.7652166+02 APOS 
2·5342304+03 PERS 

8.7113423+01 RPS 
-4 .6618482+03 TFPS 

4.9292289+00 HTAS 

9.963l2Z3+02 
1.4925415•0 2 
1. 3037832+02 

-5. 7151347- 02 PY 8 • 7599379-0l Pl 4. i892438-0l 
7.9755747-01 SYO -5.2793565-01 SZO -2.9186630-01 

•••••• CSM I MOON REF. /PHASE 32- 10 
MEAN-OF-EPOCH 1971 FEB. 1971, HRS., 49 MINS ., 60.000 secs. G. M. T. USNM USFT I SEC 

.151500000000000 +003 HR S. FROM LAUNCH DAYS t HRS ., 29 MINS., 59.999 SECS. G. E.T. RAGR . 194115558705053+003 

RESTART COORDINATES ( ER AND ER/HR l 

RXYl 
RDXYZ 

SELENOCENTRIC 

.19502625048918404+001 

.67668943357339414+000 
-.67389934269766639+000 
-.424R8219588247461+000 

XL 6.7165745+03 YL -2.3208645+03 ZL -1.2966760+03 DXL 
RL 7.2235829+03 DECL 

SELENOGRAPHlt 
XS J.4370550+03 

ALTS 6.2850894+03 
LTS -1.5909695-01 
LIN 1.7351662+02 

TRALT 6.2858483+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x -3.9074294+04 y 
~ 2.0959014+05 DEC 

GEOGRAPHIC 

-1.0340981+01 RAL -1.9062226 +01 VL 

6.3498470•03 
-1. 7059846+00 

4.0655000+01 
-1.0323202+02 

5.9022 079+01 

1. 8348910•05 
2.6479150+01 

ZS 
LONS 

LTE 
LAP 

z 
RA 

-2.1505075+02 
6.1571tl33•01 

-4.4976456+00 
5.3586115+01 

9. 3450401+04 
1.0202165+02 

oxs 
VRS 
LNE 

OR 

OX 
v 

-.37651017143903350+000 
- • 23503892762620522+ 000 

3.9333960+03 DYL 
4.8412426+03 PTHL 

-2.4697148+03 DZL -1 .3662119+03 
7.5932626+01 AZL - 1.1687215+02 

3.3639998+03 ovs 
4.8707755+03 PTR 
5.5071636+00 OSMP 
4.6960563+03 VT 

3.5122848+03 . ozs 
7.4607269+01 AZR 
5.4272949-01 RSMP 
1.2928683+03 SEASV 

7.2282253+02 DY -2.9030536+03 
3.4874972+03 PTH -8.5232757+01 

oz 
AZ 

-2.6796472+02 
-9.5692 "12•01 

3.537l219+01 
6.9027184+01 

- 1. 792Ji:9 2+0 3 
-1.5932796+02 

XG -6.8545434+03 VG 
ALT 2.0614850+05 LAT 

-1.8747817+05 ZG 
2.6481667+01 LON 

9.3450400+04 OXG - 8.3060327+04 DYG 6.0288976+03 OZG 
2.6790609+02 VE 8.3298123+04 PTE -2. 3912436+00 AZE 

-l.792076J+03 
-9. 0186495+01 

EARTH-MOON PLANE 
XMP 4.0351009+03 
RMP 7.2235832+03 
XME -2.0950448+05 
DIA 1.7687184+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM -4.5790868+04 YM 
RM 2.1353958+05 DEM 

XS UN 5.8941125+07 YSUN 

5.9756171+03 ZMP 
-3.4605413+ 00 RAMP 

5. 9756163+03 ZME 
-5.8745411+01 ODA 

1.8580996+05 ZM 
2.6340065+01 RAM 

-4.9169501+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8327055+03 ECCS 1·5438719+00 INCS 

VHS 3.9431137+03 RNMPS -2.8213243+01 APMPS 
TAS 1.1485724+02 EAS 1.0491840+02 MAS 

-4. 3602361+02 DXMP 
5.5970379+ 01 VMP 

-4.3602261+02 OXME 
-3.2401263+00 LOA 

9.4747078+04 DXM 
1·0384407+02 LCM 

-2.1321079+07 RAS 

1.5134562+02 RANS 
- 1.9905149+02 INMPS 

1.6403475+02 SLRS 

3.5986574+03 OYMP 
4.8412427+03 PTMP 
3.4763246+03 OYME 
4.0432367+01 DRP 

-3.2105735+03 DYM 
2.6972851+02 VM 

-3.9835330+01 LOS 

-l.7955542+02 APFS 
1.7652159+02 APDS 
2.5356220+03 PERS 

3.2266064+03 DZMP 
7.5932622+01 AZMP 

-3. 8692373+01 DZME 
1.1347907+00 LRP 

-4.33 33880+02 OZM 
3.2675894+03 ARGM 
1.2604911+02 DES 

8.7126359+01 RPS 
-4.6621678+03 TFPS 

4.9289765+00 MTAS 

-2. 7623726+0 2 
-8.9647713+01 
-2.7623728+02 

1. 7080568+02 

-4. 2611720+02 
I. 08344~2+02 

-1.5523822+01 

9.96H696+02 
1.4925410+02' 
1. 3037008•02 

SELENOCENTRIC UNIT VECTORS 
WX -3.7207585-03 WV 
QX 9.9837106-01 QY 

4. 7951055-01 
5.1741679-02 

WZ -8.7752823-01 PX -5.6932330-0 2 PY 8.7600935-01 Pl 4.7892198-01 
QZ 2.40402 34-02 SXO 7.9751191-01 SYO -5. 2798987-01 SZO - 2.9189268-01 

•••••• CSM I MOON REF. /PHASE 32- 11 
MEAN-OF-EPOCH 1971 FEB. 197!, 4 HRS., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

.151750000000000+003 HRS . FROM LAUNCH 6 DAYS , HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .1978758254481J4+003 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

SELENOCENTRIC 

• 21179152497001482+001 
.66490812758404 789+000 

- .77959105708116407+000 
-.420742579656396 11 +000 

XL 7.2939594+03 YL -2.6848598+03 ZL -1.4980221+03 OXL 
RL 7.9154521+03 OECL - 1 . 0909185+01 RAL -2.0208338+01 VL 

SELENOGRAPHIC 
XS 3 .9338848+03 

ALTS 6.9769586+03 
LTS -1.5877995-01 
LIN 1.7351726+02 

TRALT 6.9777175+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

-3.8972347+04 y 
2.0907782+05 DEC 

GEOGRAPHIC 
XG -1.9100408+04 
ALT 2.0563618+05 

EAR TH-MON PL AN E 
XMP 4.5795723+03 
RMP 7 .9154523+03 
XME -2.0897812+05 
DIA 1.7707012+00 

PLANETARY COORDINATES 

VG 
LAT 

YMP 
OEMP 
YME 

LIA 

XM -4.6266306+04 YM 
RM 2.1355769+05 DEM 

XSUN 5.89510H+07 YSUN 

6.8639731+03 
-1.8430184+00 

4.0528535+01 
-1. 0336783+02 

5.9574623+01 

I . 8306043+ 05 
2.6468042+01 

ZS 
LONS 

LTE 
LAP 

l 
RA 

-1.8618576+05 ZG 
2 .6470564+0 1 LON 

6.4385367+03 ZMP 
- 3.4519534+00 RAMP 

6.4385369+03 ZME 
-5.8900580+01 DOA 

1.8574529+05 ZM 
2.6318690+01 RAM 

-4.9159627+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8326225+13 ECCS 1 .5441980+00 INCS 

VHS 3.9432030+~3 RNMPS -2.8331412+01 APMPS 
TAS 1.1610371+02 EAS 1.0933157+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.7253740-03 WY 
QX 9.9838604-01 QY 

4. 7950064-01 
5. 151 2185-02 

wz 
Ql 

- 2. 5457037+02 
6.0182086+01 

-4.4860156+0 0 
6.167355 0+01 

9.3 185689+04 
1.0201846+02 

oxs 
VRS 
LNE 

OR 

OX 
v 

9.3185688+04 OXG 
2.6414264+02 VE 

-4. 7660134+02 OXMP 
5.4576696+01 VMP 

-4. 7660044+0 2 OXME 
-3.2398527+00 LOA 

9.4683711+04 DxM 
1.0398687+02 LCM 

-2.1316797+07 RAS 

1 . 5134626+02 RANS 
- 1 .9902475+02 INHPS 

I. 8231058+02 SLRS 

- 8.7753362- 01 PX 
2. 3908788-02 sxo 

-.43497416001659982+000 
-.2 3272427279345309+000 

3.8649147+03 DYL 
4.7695633+03 PTHL 

3.3451996+03 DYS 
4. 7098320+03 PTR 
5.5001402+00 DSMP 
4.64 70148+03 VT 

-2.4456525+03 DZL 
7 . 6983737>01 All 

3.4318241+03 DZS 
7.5503284+01 AZR 
5.4175065-01 RSMP 
1.2015155+03 SEASV 

6.5590647+02 DY -2. 8855871+03 
3.4544488+03 PTH -8. 5 357045+0 I 

oz 
AZ 

-8.2233183+04 DYG 
8.3040198+04 PTE 

3.5642259+03 OYMP 
4. 7695634+03 PTMP 
3.4420674+03 OYME 
4.0297714+01 ORP 

-3.2090083+03 OYM 
2.6611105+02 VM 

-3.9824903+01 LOS 

-l.7955486+02 APFS 
I. 7652150+02 APOS 
2.5373530+03 PERS 

-5.6667954-02 PY 
7.9746042-01 SYO 

1.1410584+04 OZG 
-2.3763565+00 AZE 

3.1577159+03 OZMP 
7.6983737+01 AZMP 

-1.0737405+02 OZHE 
1.1332888+00 LRP 

-4.3993467+02 DZM 
3.2673742+03 ARGM 
1.2229927+02 DES 

8.7142026+01 RPS 
-4.6625544+03 TFPS 

4.9286419+00 MTAS 

8 • 7602824- 01 Pl 
-5.2805113-01 szo 

-1.35275 7 5+03 
-1.1666012•02 

-2. 6572680+02 
-9.5556213+01 

3.5253215+01 
1.0278141+01 

-1. 782.:'..4.H•OJ 
-1. 716.:H:du+02 

-l.782C:2~b•03 
-9.0190774+01 

-2.7177141+02 
-8.9570&39+01 
-2. 7177140•02 

1. 70660bll+J 2 

-4.29485b0+02 
1.0847't3 2+J2 

- 1 .5520599+01 

9.q73U°i'5U+ill 
l.492!>4Ci::.it'.JC 
1 . 3035979•0< 

4.7891b67-0l 
-2. 9192 "3 9-0l 



•o••• CSM I MOON REF . /PHASE 32- 12 
MEAN-OF - EPOCH 1971 

.152000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

69~ 

FEB. 1971, 4 HRS., 19 MINS •• 60 . 000 secs. G.M.T. USNM USFT I SEC 

DAYS t HR S., 59 MINS., 59.999 secs . G.e.r. RAGR .2 01636092191215+003 

RXYZ 
ROXYl 

.22828796220543241+001 
.6550904175231 0262+00 0 

-.884312 50143 197437+000 -.49289584 808514682+000 
-.4171058 5093765029+000 -.23069238208671914+000 

SELENOCENTRIC 
XL 7.8620857+03 YL 
RL 8.600526l+G3 OECL 

SELENOGRAPHIC 
XS 4.4282543+03 

ALTS 7.662'132 7+01 
LTS - 1. 5840296-01 
LIN l. 7351806+02 

TRAL T 7 .66279 14+0 3 

GrOCENTR IC 

vs 
LATS 

LNS 
LAN 

RPALT 

x -3.8879426+04 y 
2 . 0856988+05 DEC 

GF.OGRAPH IC 
XG -3. 1198900+04 VG 
Al T 2.0512823+05 LAT 

i-A QTH-MCON PLAN E 
XMP 'i.12 03 'H4+03 VMP 
g~p 9.6~05,~2+03 DEMP 
A 1"11 -Z.08't5 ~3A+')5 Y"1E 
t~TA 1.7731')16+:)') l11\ 

Pl ANEHRY COCIRO lNATES 
XM - 4. 6741512+!)4 VM 
K~ ?.1357517+')5 DEM 

.<SUN 5.89611J6 1+01 YSUN 

- 3.0455135+03 
- 1 . 1383305+01 

7. 36 70423+03 
- 1.95 7464 1+00 

4004020 71 +0 1 
- 1.0350309+02 

6.0244987+0 1 

ZL 
RAL 

ZS 
LONS 

LTE 
LAP 

1 .8263412+05 l 
2.6456701+01 RA 

- 1.8410177+05 lG 
2.6459229+01 LON 

6•8908444+03 ZMP 
-3.4434295+00 RA~P 

6.flQ Ofl.44 0+ 03 ZME 
-5.9060689+01 DOA 

1. 65 67964+05 ZM 
2.6297179+01 RAM 

-4.9 1497~1+07 ZSUN 

i•LENOCENTRIC OSCULATING ELEMENTS 
SMAS - l .83 2 5 194+03 ECCS 1 .5445944+00 INCS 

VHS 3.9433139+1)3 RN~1PS - 2.844691A+Ol APMPS 
TAS 1.1714587+02 EAS 1.1337353+02 MAS 

SLLENOCENTkIC IJ NIT VECTOR S 
WX -3. 7 313SAP:-03 WV 
OX o.9840377-0l QY 

4 . 7948853- 01 
5.1241172- 02 

• ***"'* CSM I MOON RFF. /PHASE 32- 1 3 
MF.AN-OF-EPOCH 1971 

wz 
Ql 

. 152250000000000+00 3 H•S. FROM LAUNCH 

RfSHRT CUOPDJ~ATE S I F.R AND ER/HR I 

-1.6975005+03 
- 2.1174729+01 

-2. 9377288+02 
5.8990351+01 

-4 .4743639+00 
- 1 . 0061480+02 

9.2922346+04 
1.0201781+02 

OXL 
Vl 

oxs 
YRS 
LNe 

DR 

OX 
v 

3.8078473+03 DYL 
4.70915 09 +03 PTHL 

3.3306371+03 DYS 
4.7401290+03 PTR 
5.4924935+00 DSMP 
4 . 6041096+03 VT 

-2.4245 132+03 Oll 
7 .7 875694+01 All 

3.3624607+03 ozs 
7.6240996+01 AZR 
5.4077185-0l RSMP 
1 .1273852+03 SEASV 

6.0042070 +02 DY -2. 8710396+03 
3.4277880+03 PTH -8.5290168+01 

DZ 
AZ 

- 1.3409467+03 
-1.1647243+02 

-2. 637018 9+02 
- 9.5420559• 01 

3.5134232+01 
7.132ti814+01 

-1. 7737975+03 
1 . 7785499+02 

9.2922339+04 
2. 6038172+02 

DXG -8. 1070855+04 OYG 1.6713644+04 OZG -1. 7738403+0 3 
VE 8o27947B5+04 PTe - 2.3647734+00 AZE -9. 0l94457+Jl 

-5.1657350+02 OXMP 
5 .3 304973+0 1 VMP 

-5. 1057394+02 OXME 
-3.2395397+00 LOA 

Y.4619847+04 OXM 
1 .0 412961+02 LOM 

-2. 1 312 515+07 RAS 

1 . 5134705+02 RANS 
- 1.9899260+02 JNMPS 

2.0059302+02 SLRS 

3.5352672+0 3 OYMP 
4. 7091511+03 PTMP 
3.4132832+03 DYME 
4.0162525+01 ORP 

- 3 . 2074266+03 OYM 
2.6249352+02 VM 

-3.9814477+01 LOS 

- 1.7955413+02 APFS 
! . 7652136+02 APOS 
2.539454 1+03 PERS 

300993793+03 OZMP 
7.7875692+01 AZMP 

- 1.6550227+02 DZME 
1.1314855+00 LRP 

- 4.4652642 +02 OZM 
3.2671594+03 ARGM 
1.1854943+02 DES 

8.7160601+01 RPS 
-4.6630186+03 TFPS 

4 .9282260+00 MTAS 

-2.6802547+02 
- 8 . 950002 ti+Ol 
-2.6802545+02 

1 . 7051319+02 

-4. 3285073+02 
1.0860410+02 

-1.55 17375+01 

9.9797987•02 
1 . 4925398+02 
I.. 3034729+ 02 

- 8. 7754022-0l PX -5. 6355447 - 02 PY 8 . 7605063- 01 Pl 4. 7891434- 01 
2.3752930-02 SXO 7.9740319 - 01 SYD -5.28 11943-0 l SZO -2.9 195539-0 1 

FEB. 1971, 4 HRS ;, 34 MINS ., 60 . 000 SECS. G.M.T. USNM USFT I StC 

6 DAYS, HRS •• 14 MINS., 59.999 se c s. G.E.T. RAGR .205396358 934296+003 

RXYZ 
ROXVZ 

.24455851239482672+001 

.64,77310753431121+000 
- .98817933967023711+000 -.55034017009518366+000 
- .41389385976062260+000 -.2 2889858552388829+000 

SE L ENO(f~TRJC 
XL B.4224325+03 VL -3.4032240+33 ZL -l.g953350•03 OXL 3 . 7595012+03 DYL 

4.6574899+03 PTHL 
-2 .4056429+03 OZL 

7.86431.67+0 1 AZL 
-1.3305199+ 03 

RL 9.279B33+03 OECL -l. 1785408+01 RA L -2.200 1989+01 Vl -1 .1630520+02 

SLLENCGRAPHIC 
XS 4.9207327+03 

ALTS il.3411398+03 
l1$ - 1.58 14 582-01 
LI N l .735 1902+n 

TR ALT A.34lf3187+ 0 3 

GEOCENTRIC 

vs 
LAT S 

Lf'JS 
LAN 

RPA LT 

- 3.87941)47+04 y 
2.0806558+05 DEC 

GFnGRAPHtC 
XG - 4.3100623+04 YG 
ALT 2.('t462394+1l5 LAT 

EARTH-MCON PLANE 
XMP 5.658204 L+ <:n 
RMP 9.2796335+0~ 

X~i: -2 .0793 555+1)5 
DI A 1.775 94 90+0'1 

PLANET.CRY COORDINATES 

YMP 
DEMP 
VME 

LI h 

Xr-1 -4. 72ll:J't79+04 YM 
~~ 2.1359383+05 OEM 

:(S UN 5 . 8971025+')7 YSUN 

7 .Ab04899 +C3 
-2. 05 45930+00 

4.0275605+01 
- l .0363773+1)2 

6 .10 43068 +01 

l . 8220979+05 

ZS 
LONS 

LTE 
LAP 

2.6445161+01 RA 

-1.8123939 +05 l(, 
2.6447694+01 LO~ 

7 . 3339110+~3 ZMP 
-3.4352088+00 RAMP 
1. 33 )Q098+ r)J ZMf 

-5.9226~63+ 0 1 (101\ 

l. 85e l 301+ 05 ZM 
2. 6275528+Gl RAM 

-4.91 39874+07 ZSUN 

5ELEN0C EN TRIC OSCULATING ELEMENT S 
SMhS -l.fl323C)63+03 EC CS l. 5450660+00 INC5 

VHS 3.Q4)4464+03 RNMPS - 2 .955<i1502+0 l APMPS 
T AS 1.1802969+02 EAS 1 . 1710 370 +02 MAS 

<\tl ENCCENTR IC UNIT VECTORS 
hX --:i. 73S:'l875B-03 WY 
UX '1 .Qp;424 1 6-l'}l QY 

4. 7 Q4 7397-0l 
5.09 26236- 02 

,._ •*~(-.,. CSM I "'IL.lllN R!::F . /PHASE 32- 14 
"fAN-OF-EPDCH 197 1 

wz 
Ql 

. 15 25onooooooooo+003 HR S. FROM LAUNCH 

~;.STJ\R T cnnRUJN.\TES ( ER ANO ER/HR ) 

-3.3269090+02 
5.79~3 087+01 

-4.4626911+00 
3. 7980583+ 08 

oxs 
YRS 
LNE 

DR 

3.3195531+03 DYS 
4 .6 891616+03 PTR 
5.4848235+ 00 DSMP 
4.5662952+0 3 VT 

3.3015482+03 DZS 
7.6855036•01 AZR 
5.3979334-01 RSMP 
1.066 3804+03 SEASV 

-2.6186465+02 
-9.5285719+01 

3. 5015 L07+01 
7 .22 251S9+01 

<; .2660148+04 
1 .020 1930+02 

OX 5.5367265+02 DY - 2 . 8589568+03 DZ - 1 . 76673<0 +03 
V 3.4061021+03 PTH -8.5111607+01 AZ \ . 6931451 +02 

9 .2660146+04 
2.5662294+02 

DXG - 7 . 9 5 77085+04 DYG 2.1917063+04 OlG - 1 . 7666867+03 
VE 8.2559019+04 PTE -2.3559017+00 AZE - 9.0l9794b+Ol 

-5. 5603370 +02 OXMP 
5.2348973+01 VMP 

-5. 5 6032 61 +02 OXME 
-3.2391903+00 LOA 

9.4555482+04 DXM 
l. 0•272 26+02 LOM 

-2. 1 308233+07 RAS 

1. 5134800+02 RANS 
- 1.9895462+02 INMPS 

2.1888302+02 SLRS 

3.5107479+03 OYMP 
4.6574899+03 PTMP 
3.3889383+03 DvMe 
4.0026805+01 ORP 

- 3.2058284+03 DYM 
2.5887590+02 VM 

- 3.9804051+01 LOS 

-1. 7955322 +02 APFS 
!. 7652119+02 APOS 
2.5419561+03 PERS 

3.0490532+03 OZMP 
7.8643172+01 AZMP 

- 2 . 1562020+02 OZME 
1.1293626+00 LRP 

-4.5311399+ 0 2 DZM 
3 .2669449+03 ARGM 
1.1479959+02 DES 

8.7182262+01 RPS 
-4.6635706+03 TFPS 

4.9277295+00 MIAS 

-B .7754814-01 pX -5.5991977-02 PY 6.7607715-01 Pl 
2.35 711 52-02 sxo 7.9734007-01 svo -5.2819462-0 1 szo 

-2.6483361+02 
-8.945060b+Ol 
-2.648B5S+02 

1 . 7036 269+02 

- 4. 3621265+02 
l.087:>3b6+02 

-l .55 1415 2+0 1 

9. 9877795•02 
1 .4925390+02 
1.303>242+02 

4. 7890079-01 
-2.9199 164-Jl 

FEB. 1971, 4 HRS .' 49 MIN S •• 60.000 secs. G. M.T. USNM USFT I Sec 

6 DAYS, 8 HRS., 29 MINS. , 59.999 SECS. G. E. T. RAGR .209156625077378+0 03 

RXYZ 
R DXY l 

• 26003631069941203+00 l 
.63<6290021225033q+ooo 

- .10912893960361690+00 l - • 60736189195962490+000 
-.4 11 04 18 34 13817570+000 - .22730609912390783+000 

( 

.;.: 

( 

( 



(' 

(' 

, 

• 

( 

\ 

stLENOCENTRIC 
XL 8.9761433+03 Yl 
RL 9.9534640+03 OECL 

SF LE~OGRAPHIC 
XS 5.4117894+03 

ALTS 9.0149701+03 
LTS -1.5782914-01 
LIN l.73520lt+02 

TRAL T 9.0157292+03 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

X -3,871506R+C· • Y 
R 2.0756434+05 DEC 

GEOGRAPHIC 
XG -5.4756699+04 YG 
ALT 2.0412270+0~ LAT 

EARTH-MOON PLANE 
XMP 6.1936088+03 
RMP Q,9534641+03 
XME -2.0741605+05 
DI A 1. 7792q26+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM -4, 7691211+04 YM 
RM 2.136 ll86+05 OEM 

XSUN 5.8980 988+07 YSUN 

-3. 7583281•03 ll 
-1.2131104+0 1 RAL 

0. 3454224•03 
-2. 1381420+00 
4.0149140•01 

-1.0377 167+02 
60 l 978607•01 

z s 
LONS 

LT E 
LAP 

1.8178706+05 l 
Z.643344 1+01 RA 

- 1 .7761497+05 ZG 
2.6435979+01 LON 

7.76 87898+03 lMP 
-3.4273967+00 RAMP 
7, 76 87886+03 ZME 

-5. 93 97 040+01 DOA 

1.8554541+05 lM 
2.6253742+ 01 RAM 

-4.9129995+07 ZS UN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS -1,8322533+03 ECCS 1,54 56 197+00 INCS 

VHS 3.9436002+03 PNMPS -2,8668 831+01 APMPS 
TAS 1,1878787+02 EAS l.2056788+02 MAS 

SELENDCENTRIC UNIT VECTORS 
>IX -3.748 1306-03 WY 
OX 9.9844740-01 QY 

4.79456 72-01 kl 
5,0564786-02 Ql 

•••••• CSM I MOON REF, /PHASE 32- 15 
MEAN-O F-EPOCH 1971 

.152750000000000+003 HRS, FPOM LAUNCH 

RF.START COORDINATES ( ER ANO EP/HR I 

-?,Q9 171 40+03 OXL 
-2.27 191 52+01 VL 

-3. 71 35336+02 
5. 70 37640+01 

-4.4509972+00 
- 1 .2245q)8+02 

oxs 
VRS 
LNE 

OR 

1195 

3. 71 H751+03 DYi. 
4•6127715+03 PTHL 

3.3113506+03 DYS 
4.6451295+03 PTR 
5.4771298+00 OSMP 
4.5327357+03 VT 

-2.3892649+03 OZL 
7 .9 311208+01 All 

3·2472 227•03 ozs 
7 . 7370407+01 AZR 
5.3881442-0 1 RSMP 
1.0156448+03 SEASV 

9.2398908 • 0 4 
1.0202262+02 

OX 5.1376138+02 DY -2.8489623+03 ,,/ 
V 3.3883735+03 PTH -8.4875 1~3+01 AZ 

9.239890 4+04 
2.5?86600+02 

OXG -7.7757831+04 OYG 2.69997 77 +04 OlG 
VE 8 .2330854+04 PTE -2.34928 15+00 AZE 

-5.9505479+02 OXMP 
5.1435760 +01 VMP 

-5.9505610+02 OXME 
-3.238801 5+00 LOA 

9.4490622+0 4 OXH 
1.0441484+02 LOM 

-2. 1303949+07 RAS 

1.51 349 12+02 RANS 
- 1 ,9891034+02 INMPS 

2.37 18150+02 SLRS 

3.4898757+03 DYMP 
4.6127717+03 PTMP 
3.3682405+0 3 OYME 
3.9890542+01 ORP 

-3.20 4213 7+03 OYH 
2.5525822+02 VM 

-3.9793626+01 LOS 

-1.7955210+02 APFS 
1,7652097 +02 APOS 
2.5448904+03 PERS 

3.0049536+03 OZ MP 
7.9311206+01 AZMP 

-2.5951210+02 DZME 
1.1268913+00 LRP 

-4.5969741+02 DZH 
3.2667308 +03 ARGM 
1.1104975+02 DES 

8, 72C7209+Ql RPS 
-4.6642201+03 TFPS 

4 .9271526+00 MTAS 

-9.7755752-01 PX -5.5574477-02 PY 8.7610746-0 1 Pl 
2.3361791-02 SXO 7.9727098 - 0l SYD -5.2827692-01 SlO 

-1.321263'+03 
-l.16155"2+02 

-2.6025005+02 
-9.51519"8+01 
3o489032HJ) 
7.30000<:2+01 

- l. 760tl3Ctt,+.j:i 
I . 6251466• 02 

-1. 7609lb4+J3 
-9.020101 3+Jl 

-2.6207758+1) 2 
-a. 9402493•01 
-2.6207757•0l 

1. 7020912+02 

- 4. 3957131S+02 
I. 088o3bv+J2 

-1.5510920+01 

9.997l.349+J£ 
1. 492~jb h "Jl. 
1. 3031!>02+0< 

4. 78901b3-0I 
-2.9203 1<1-JI 

FEB, 1971 , HRS., 4 MINS., 60.0 00 SECS. G.M, T. USNM USFT I ScL 

6 DAY S t HRS., 44 MINS., 59.999 SECS. G.E.T. RAGR .21291~892420;59+003 

RXYZ 
ROXYl 

.27654774611228331+001 

.6 33420591 01 8 1 H54+000 
-. 119372 5800099840 2+ 001 -. 6640074 7 6 76404976+000 
-.40849664778795644•000 -.2258848BC68303287+000 

SF.LENOCENTRIC 
XL 9.5241205+03 Yl 
Rl 100622597+04 OECL 

SELENOGRAPHIC 
XS 5.9018149+03 

AL TS 9 ,6841029+03 
LTS -1.5751185-01 
LIN 1.7352151+02 

TRALT 9.6848618+03 

GEOCENTRIC 

VS 
LATS 

LN S 
LAN 

RPAL T 

-3.8641582+04 y 
2.0706567+05 DEC 

GEOGRAPHIC 
XG -6.6120062+04 VG 
ALT 200362402+05 LAT 

EARTH-~. OON PLANE 
XMP 6.7274465+03 
RMP 1.0622597+04 
XME -2.0690242+05 
DIA 1.7831282+00 

PLANETARY COOR DINATE S 

YMP 
DEMP 
YME 

LIA 

XM -4.8 165702+04 YM 
RM 2.1362986+05 OEM 

XSUN 5.8990949+07 YSUN 

-4.1111123+03 
-1. 2431.761•01 

8. 8227101+ 03 
-2.2108348+00 

4.0022675+01 
-1.0390484+02 

603061440+01 

IL 
RA L 

lS 
LONS 

L TE 
LAP 

1.8136571+05 l 
2.6421560+01 RA 

-1,7324789+05 lG 
2.6424104+01 LON 

8.1963076+03 ZMP 
-3.4200296+00 RAMP 

8 .1963070+03 lME 
-5,9573928+01 ODA 

1 .8547683+05 ZM 
2,623 1817+ 01 RAM 

-4.9120114+07 ISUN 

SELENOCENTRIC OSC UL AT IN G ELEMENTS 
SMAS -1.6320904+03 ECCS l. 5462592+00 ! Nt S 

VHS 3.94377 56+03 PNMPS -2.8774 735+0 1 APMPS 
TAS l.1 944435+02 EAS 1 ,23802 17+02 MAS 

SE LENOCENTRIC UNIT VECTORS 
WX -J.7592580-03 WY 
QX 9.984 7369-0 1 QY 

•••••• C SM 

4. 7943664-01 
5,0 1 54666-02 

Wl 
Ql 

-2.2867976•03 
-2.3347573+01 

-4 .0970548+02 
5,6220071+01 

-4.4392822+00 
-1.2815019+02 

OXL 
Vl 

DXS 
VRS 
LNE 

OR 

3.6818870+03 DYL 
4.5736611+03 PTHL 

3,3055568+0 3 DYS 
4·6067036+03 PTR 
5.4694124+00 OSMP 
4.5027614+03 VT 

-2.3744705+03 Oll 
7.989840 1+01 All 

3.1981320+03 DlS 
7. 7805656+01 AlR 
5.3783566-01 RSMP 
9.7306607+02 SEASV 

9.2 138466+04 
1.0202753+02 

OX 4,7930431+02 OY -2.840747l+C3 OZ 
V 3.3738499+03 PTH -8.46 13759+01 AZ 

9. 2138465+04 
2. 4911064+02 

DXG - 7,5620849+04 DYG 3.1941440+04 OZG 
VE 8.2108781+04 PTE -2.34455 18+00 AZE 

-6.3369460+02 OXMP 
5 ,0621196+ 01 VHP 

-6. 3369368+02 OXME 
-3.2383741+00 LOA 

9. ~425264+04 ox~ 
1 .0455735+02 LOM 

-2.1299665+07 RAS 

1.5135042+02 RANS 
-I ,98~5939+02 INMPS 

2.5548938+02 S LR S 

-8 ·. 7756845 - 01 PX 
2.3 1 23512-02 sxo 

3,4720356+03 OVMP 
4.5736611+03 PTMP 
3.3505748+03 OYME 
3.9753747+0 1 ORP 

-3.2 025827+03 OYM 
2.5164046+02 VM 

-3. 97e320 2+0 1 LOS 

-l.7955Q75+02 APFS 
l, 7652069+02 APOS 
2. 5482868+03 PEP S 

2.9657911+03 DlMP 
7.98 98401+01 AZMP 

-2.9846715+07 DZME 
l.1240553+00 LR P 

-4. 6627664+02 DlM 
3.26651 70 +03 ARGM 
1.0729990+02 DE S 

8. 7235601+01 RPS 
-4.6649 771+0 3 TFPS 
4.92649~6+00 MTAS 

-5,5100411-02 PY 8.7614208-01 Pl 
7.9719621-01 SYO -5.28366 18-Cl SlO 

··1.31300~2+0'.1 

-l.!602u29•JL 

-2.58 77 539•Jt 
-9. 5019407•01 

3.4777.l97+01 
7. 3677294+01 

- L .7559-l.i:-v+O,j 
l .571114ti+J2 

-1.155.,_04~+ 0:.i 

-9.02034j2+l)l 

-2.596 7092+J2 
-8. 'B6014 7+.Jl 
-Z.59670'12+J2 

l.700!>L33+02 

-4.429lbb7+-J2 
l.0899B <+J2 

- l .55077Cl+OI 

l. 00079t;.,j+\.)~ 
l.492~ .HV+J2 

1 .30294'11+04:: 

4. 788':t_j40-0l 
-2.920 7404-JI 

I MOON REF . /PHA SE 32- 16 
MEAN-OF-EPOCH 1971 FEB. 1971, HRS ., 19 HI NS., 60.000 SECS, G.M, T. USNM USFT I Set 

.153000000000000+003 HR S , FROM LAUNCH 6 OAYS, HRS .. 59 MINS., 59.999 secs. G.E.T. RAGR ,2l6677159io3>40+003 

RESTART COORDINATES ( ER ANO FR/HR I 

RXYZ 
ROXYZ 

.29231370 918 350 131+00 1 

.627970560Rl805803+000 
-. 129555964 1086 137 2+ 001 

SELENOCENTRIC 
XL 1.0067090+04 Yl 
Rl 1.1287521+04 DECL 

SE LE NOGRAPHIC 
XS 6,3911367+03 

ALTS 1 .0349027+04 
LTS -l.571948R-O l 
LlN [,7352306+02 

TRALT 1.0349786+04 

VS 
LATS 

LNS 
LAN 

RPALT 

-.4062 1477222404239+000 

-4,46 I R213+03 lL 
- l.26 95857+0 1 RA L 

9.2930503+03 zs 
-2.2747071+00 LONS 

3.9896214+01 LTE 
-l.0403714+02 LAP 

6.4301338+()1 

-2.4807223+03 OXL 
-2, 3903335+01 VL 

-4.4800961•02 
5.5482415•01 

-4. 4275464+00 
3. 7980572+0 8 

oxs 
VRS 
LNE 

OR 

-. 720316553371 30774+000 
-.2246103893483396 1+000 

3.6502076+03 DYL 
4. 5 391504+0 3 PTHL 

3.3017941>+03 DYS 
4.5728810+03 PTR 
5. 4616724+00 DSMP 
4.4758333+03 VT 

-2.36 12066+03 OZL 
8.0418876+01 All 

3.1532711+03 ozs 
7 .8174860+01 AIR 
5.3685692-01 RSMP 
9,3710001+02 SEASV 

-1. 305"39• J3 
- l.158Y77 0•J2 

-2.57440&3+0l 
-9.4 88H37 l +J l 

3.465H'tli•+Ol 
7.4274'1'17+01 



GHJCENTR IC 
-3.8572858+04 y 

2.0656915+05 DEC 

GEOGRAPHIC 
XG -7.7143738+04 YG 
ALT 2.0312750+05 LAT 

fARTH-M OON PLANE 
XMP 7.2595927 .. 03 
RMP 1.1287 ~2 1+04 
XME -2. 0638825+05 
DIA 1 . 7875258+00 

PLANETAMY COORDINA TES 

y"p 
DEMP 
YME 

LI A 

XI'-' _,,. P.63qQ4f.1 +04 YM 
R~ 2.1364764+1')5 DEM 

..:S UN 5.9000908+07 Y SUN 

l.80'14545+05 
2 ·04 09529•01 

l 
~A 

- 1.6816053+05 ZG 
2.6412078+0 1 LO N 

8.6171259+03 ZMP 
-3.4131087+00 RAMP 

8.6171256+03 ZME 
-t;.9757057+nl DOA 

1.85407?8+05 l~ 

2.b209754+0l RA~ 

-4.91 l ')?.31+07 ZS UN 

SFLFNCCEN TµIC flSCULATJ NG Fl~MENTS 

S"1/\S -l.e3 19175+·13 fCCS 1. 5469906+0[) lNlS 
VHS 3.<?439724+03 RNMPS -2.8876tPl-t0l APMPS 
TAS 1.2001705+02 EAS l .26P3551+02 MAS 

SELFNOCENTRIC UNIT VECTORS 
WX - 3.7724825-03 WY 
OX c.q850295-0 l QY 

4.7941344-01 
4.96C.3317-0?. 

•~*«** CSM I MUON FEF. /PHASE 32- 17 
"FAN-OF-EPOCH 1971 

wz 
QZ 

• l~ . .,25C )01')1)0000')+l)C3 HRS. 1-f<i)f' LALIN[~ 

::> \TART COORDINATES { Ek AND E:.P /HR I 

9 .18 7R687+04 
1 . 0203384+02 

DX 
v 

G96 

4•4927236+02 DY 
3.3619622+03 PTH 

-2 .8340581+ 03 
-8.4346318+01 

DZ 
AZ 

- I. 7518730+03 
l .52784b9+D2 

9 .i 8 78685 +04 
2 .4535668+02 

DXG - 7.3175625+04 DYG 3.6721985+04 DZG -l.751787j+DJ 
VE 8.1891669+04 PTE -2.3414267+00 AZE -9. 0206059+01 

-6. 7199984+02 DXMP 
4.98A7167+0 1 VMP 

-6. 7199953+02 OXME 
-3.2379069+00 LOA 

9.4359409+04 DXM 
l.0469979-t02 LOM 

-2. 1295380+07 RAS 

I .5 1 ~5193+ 02 RANS 
-1.9880130+02 INMPS 

?·7380762+02 SLRS 

3·4567438+03 OYMP 
4.5391505+03 PTMP 
3.3354574+03 OYME 
3.9bl6411+01 ORP 

-3.200 9352+03 OYM 
2.4802263+02 VM 

-3.9712776+01 LOS 

-1.7954915+02 APFS 
1.7652036+02 APOS 
2.5521769+03 PERS 

2.930blD6+03 OZMP 
8.0418873+01 AZM P 

-3.3344054+02 OZME 
1.1200250+00 LRP 

-4.7285155+02 DZM 
3.2663036+03 ARGM 
1.0355007+D2 DES 

8.72b7636+01 RPS 
-4.6658513+03 TFPS 

4.9257580+00 MT AS 

-2. 5754865+02 
-9.9322419+01 
-2.57548b3+02 

1.6989217+02 

-4.4627909+02 
1.0912302+0.1 

-1.5504475+01 

1.002U3b2+0:; 
1.492535b+O< 
1.3027195+0;: 

-8. 7758107-01 PX -5.4566741-02 PY a. 7618107-DI PZ 4. 788b319-el 
2.2854651-02 SXO 7.9711546-01 SYD -5.2846251-01 SZO -?.9212017-01 

FEB. 1971, 5 HRS ., 34 MIN S •• 60.00D SECS. G.M. T. USNM USFT I StL 

6 DAYS, 9 HRS., 14 MIN$., 59.999 SECS. G.E.T • RAGR .220437425906621+D03 

RXY l 
ROXYZ 

• 3f\"79 514 t-.40F 4 7l 5 15+ 001 -.11908521298360380+001 -.77632321162198095+000 
• 62314431971836 584+()1)() -,404160425987442P7+000 -.22346249691491001+000 

SELENUCENTRIC 
XL l.0605544+04 YL 
RL l.lq48'155+04 OEC L 

SELENOGR/IP HIC 
XS o.At<00'.'27•03 VS 

l\ LTS 1.1010161+04 LATS 
LTS -1.5087806-01 LNS 
LIN 1.73524 64+02 LAN 

TPh.LT t .10 1on20+04 RPAL T 

GFOCENTR IC 
-3.f.1508118•34 y 

2.0607445• l"J5 DEC 

GFOGQ/IPH IC 
XG -d.7783 "172+04 VG 
.'\LT 2.0263280+05 LAT 

f ARTH- p.<'CON PLANE 
XMP 7.7Q05Bll+03 
pi.,p t .1948 655+04 
X'·ff -2.0~8 7521+05 
OIA l.7q25036+0') 

PLf.NtTAf'Y CflORDINATES 

YMP 
OE~P 

YME 
LI A 

XM -4.9 11 jq52+')4 YM 
RM 2.1366"7'.;!+')5 DE"I 

Xl\ 1J"J S.90 11) 8f.5+1)7 VSUN 

-4.610~659•03 ll 
-L2q29d'·7+1)1 RAL 

9. 7570lfl5+ r)3 
-2.3313104+('0 

.1 .07697 5"1•0 1 
-l.04168 5 2•02 

6. 57081 YJ +Ol 

ls 
LONS 
LH 
LH 

1. 6052609•05 l 

2.63~7360•01 ~A 

- 1. 623 7 822 +0~ zc 
2.63gqa 14+01 LON 

9.0317821+03 lMP 
-3.4066163+00 PA/.1P 

9.03l7BlQ+l)3 /M!= 
-5.99~b73o+0l OOL 

l. 6'>336 75+n s ZM 
2.61&75~~1+0 1 PA~ 

-4. 91 (0348+07 l SUN 

Sft Fl\OCEN H IC USC.UL AT I NG ELEMFNTS 
SMAS -1.8317047+03 F:CCS t.5:.7bl<J?+OO lNCS 

VHS 3.9441'108+')3 l'..1\IMPS -2. fq7"034+Vl APMPS 
TAS l o205 l Ot-6+fJ2 fAS l. 2'1t-'1 14'1 +J 2 MAS 

Sf.LHJOCEl\,TRIC UNIT VH.TfJRS 
WX -3.787~481-03 nY 
QX 9.q853'529-i)l QY 

4. 793869fl-f)l 
1+.91785:'t2-n2 

• U*** CSM I ·~ or:·:>J PEF. /PHA SF ~2- 18 
HF/IN-OF-EPOCH l 971 

wz 
c.;z 

• l 53'5Qf'')Ol101'JOOOO+Cl03 Hf.IS . FRUt-1 LAUNCH 

Ri:START COOROINA T FS ( ER A/l.IU E.R /1-i R ) 

-2.6736055+03 DXL 
-2.43~8801+01 Vl 

-4.8604517+02 
5 .48 10906+01 

-4.4 l 578Q4+00 
3. 7qf10572•08 

oxs 
VRS 
LNE 

DR 

3.6221540 +03 DYL 
4.5084636+03 PTHL 

3.299 7605+03 DYS 
4.5428895+03 PTR 
5.4539090+00 DSMP 
4.4515142+03 VT 

-2. 3492653+03 DZL 
8.0883553+01 All 

3.1118760+03 DZS 
7.8488909+01 AZR 
5.3587832-01 RSMP 
9.0656815+02 SEASV 

-1. 2989216+03 
- l.157b5&6+02 

-2. 562.::92t>+02 
-9.4759020+01 

3. 453960?+ 01 
7 .4806>08+01 

,.1619452+04 
l .02D4138+02 

DX 4.2288279+02 DY -2.8286876+0) DZ -l.7485496+D3 
V 3.3522722+03 PTH -8.4083291+01 AZ l.4927b05+D~ 

c: .161941+6+04 
2.4ln0396+02 

DXG -7.0433264+04 OYG 4·132 187 8+04 OZG -l.748675v+03 
VE 8.1678642+04 PTE -2.3396779+00 AZE -9.020o30o+OI 

-7.1000874+02 DXMP 
4,92 19795+01 VMP 

-7.10U0814-t02 DXME 
-3.23 73998+00 LO A 

9.4?g30~8+04 DXM 
l.04B4214+02 LO~ 

-2 .12<il 094-t07 RAS 

l.5135365+02 RANS 
-J .9873564+02 INMPS 

2.9213715+02 SLRS 

-fl.7779546-01 PX 
2.2553 840-02 sxo 

3.4436152+ 03 DYMP 
4. 5084636+03 PTMP 
3 .3225032+03 OYME 
3.9478542+01 ORP 

-3 ol992712+03 DYM 
2.4440472+02 VM 

-3.976235?+01 LOS 

-1.7954728+02 APFS 
1.7651995+02 APOS 
2.5565914+03 PERS 

2 .8 986888+03 DZMP 
8.0883553+01 AZMP 

-3.6515558+02 DZME 
1.1171831+00 LRP 

-4. 7942226+02 DZM 
3.2660905+03 ARGM 
9 .9800223+01 DES 

8.7303478+01 RPS 
-4.6668524+03 TFPS 

4.9249398+0C MTAS 

-2.55601.llt-+02 
-B.92'JU400+Jl 
-2. 5566114+02 

l .697t.tl4 7+J2 

-4.496280&+02 
1.092~27;)+ 02 

-1.5501250+01 

l .00344~U+03 
l . 492!JJ45•J C:! 
1.30245'17+02 

-5.39 70873-02 PY 8.7622461-01 PZ 4.7887100-JI 
7.9702889-01 SYD -5.2856579-0 1 SZD - 2.9216953-01 

FfB. 1971, HRS., 49 MINS., 60 .000 SECS. G.M.T. USNM USFT I StC 

6 DAYS, 9 HR S., 29 Mil\S., 59.999 SECS. G.E.T • RAGR • 2241~7692649 703+00 3 

P XY/ 
Q[JXYZ 

• 3 2 j 4 7 5 2 4 £< l Cl 2 ':> 4 ~ht-') r1 l -.149765t 070063228-tOOl -.832 056•6020347055+000 
• ~1ea3756 t 5-,41 B520•00n - • 402 30 <tO 39954 Bl 6 02+000 -.2224245982 7838217+COO 

SE LE NOC ENTfdC 
XL l. l 14J273+04- YL 
RL l.260bl57+04 DECL 

~t LENCGRAPHI C 
XS 7.3o874fJl+J3 

:\ LTS 1 . loo7·363+1)4 
LTS -L.56561')9-0l 
LI ~l 1.7352667+ ·12 

lRA LT l.l663622+')!t 

t· t:"JCUHR IC 
)(, -3.':'447436• 14 

YS 
LAT S 

LNS 
LAN 

RPAL T 

2.f' '55 13l27+05 DEC 

f,(llGR APHIC 
XG -G.7994Q46+04 YG 
Al T 2·02 lJQ&l+')5 LAT 

fARTH-lolClON PLA~E 

-5.l5782Ar.+n; LL 
-1.3138740+1)1 Rhl 

1.0215059+04 ZS 
-2.3dlB4A4•00 L11NS 
3 0 C643?1<~•Q l LH: 

-l.04?Q686+Q2 LAP 
6.72016~4•01 

1.801 07~2•0? 

2·63A~Q04+01 ~ A 

-1.5'>t;2goa+o s zr, 
2.t3f'7624+01 Ltll\, 

-2.8655489+03 OXL 3.5971201+03 DYL 
4.4809929+03 PTHL 

-2.3384747+03 DZL 
e.1301054+01 AZL 

-1.2928865+03 
-2.4843639+01 Vl -1.1568335+02 

-5.23909 16+02 
5.4194807•01 

-4 .4040112+00 
? • 7<1 805 73+08 

'1.L3of'661+04 
I .02C5003+02 

q. l 360659•04 
2. 378523'•+02 

oxs 
VR S 
LNE 

OR 

3.2992077+03 DYS 
4.5161245+03 PTR 
5.4461225+00 DSMP 
4.42944b4-tQ3 VT 

3.0733565+03 ozs 
7.8756374+01 AZR 
5.3489946-01 RSMP 
8.8055929+02 SEASV 

-2.55 1 2oCJJ•O.:! 
-9.463.l.5b8+01 
3. 4420 739+0 I 
7 . 52837b8+01 

DX 3.9952919+02 DY -2 .8244633+03 OZ -I. 7458623+03 
V 3.3444359+03 PTH -8.3830118+ 01 AZ l.4639617+02 

OXG -6.7406087+04 OYG 4.5722755+04 DZG -1. 7460424+03 
VE 8.1469012+04 PTE -2.3391201+00 AZE -9.02 1LJ7:»+JI 

~ 

(' 

• 

( 

( 



(' 

(' 

' 

( 

~ 

\_ 

XMP 
RMP 
XME 
DIA 

8.3206938+03 YMP 
1.2606357+04 OEMP 

-2.0536302+05 YME 
1,7980967+00 LIA 

PLANETARY COORDINATES 
XM -4.9587708+04 YM 
RM 2·1368372+05 DEM 

XSUN 5.9020820+07 YSUN 

9,4407185+03 lMP 
-3, 4005274+00 RAMP 
9.44071H+03 ZME 

-6.0143291+01 DOA 

1.8526525+05 ZM 
2.6165220+01 RAM 

-4.9090462+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8314817+0? ECCS l.5487505+00 INCS 

VHS 3.9444310•03 RNMPS -2,906890••01 APMPS 
TAS 1.2096282+02 EAS 1.3238955+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 3 .8058576-03 WY 
QX 9.9857065-01 QY 

4 . 7935694-01 
4.8607820-02 

•••••• CSM I MOON REF, /PHASE 32- 19 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.153750000000000+003 HRS. FROM LAUNCh 

RESTART COORDINATES I ER ANO ER/HR I 

697 

-7,4775319+02 OXMP 
4, 8608261+01 VMP 

-7.4775401+02 OXME 
-3,2368529+00 LOA 

9.4226209+04 OXM 
1.0498443+02 LOM 

-2.1286808+07 RAS 

1.5135560+02 RANS 
-1,9866204+02 INMPS 

3,1047693+02 SLRS 

-e.7761179-01 PX 
2.2219481-02 sxo 

3,4323392+03 OYMP 
4,4809929+03 PTMP 
3,3114016+03 DYME 
3,9340131+01 ORP 

-3,1975909+03 OYM 
2.4078674+02 VM 

-3.9751929+01 LOS 

-1,7954511+02 APFS 
1.7651948+02 APOS 
2.5615619+03 PERS 

- 5,3309858-02 pY 
7 .9693632-0 I SYD 

2.8694677+03 DZMP 
A,1301051+01 AZMP 

-3,9417027+02 OZME 
1.1131024+00 LRP 

-4.8598664+02 OZM 
3,2658778+03 ARGM 
9.6050378+01 DES 

8.7343317+01 p r r 
-4,6679898+03 TFPS 

4.9240403+00 MTAS 

B.7 627260-01 Pl 
-5,2867613-01 SlO 

-2.539b970+02 
-8.9257646+01 
-2.5390970+02 

1.6950107+02 

-4. 529738D+OZ 
1.0938237+ 02 

-1. 5498024+01 

1.0050265+0 3 
1.492o330• J2 
1.3021661• 0< 

4. 788~b7 'J - O l 

-2.9Z2<l l6-0l 

FEB. 1971, 6 HRS., 4 MINS •• 60.000 secs. G,M.T. USNM USFT I Ste 

DAYS, HRS •• 44 MINS .. 59.999 secs. G.E.T. RAGR ,227957959392764+00 3 

RXYZ 
ROXYZ 

.33889698260099058+001 

.61496820202220919+000 
-.15980185865615495+001 -. 887 54352163764499+ 000 
- .40062102781144792+000 -.22148290509474828+000 

SELENOCENTR IC 
XL 1.1671387+04 YL 
RL 1.3260939+04 DECL 

SELENOGRAPHIC 
XS 7,8574623+03 

ALTS 1.2322445+04 
LTS - 1.5624398-0l 
LIN l.7352915+02 

TRALT 1.2323204+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x -3.8389823+04 y 
2·0508935+05 DEC 

GEOGRAPHIC 
XG -l,0773618+05 VG 
ALT 2.0164769+05 LAT 

EARTH-MOON PLANE 
XMP 8,8501737+03 
RMP 1.3260939+04 
XME -2,0485145+05 
DIA 1.8043353+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LI A 

XM -5,0061210+04 YM 
RM 2.1370162+05 DEM 

XSUN 5.9030774+07 YSUN 

-5.5034698+03 ZL 
-1,3326486+01 RAL 

1,0667585•04 
-2.4272717+00 

3-9516823+01 
-1.0442815+02 

6.9061729+01 

ZS 
LONS 

L TE 
LAP 

1.7968931+05 z 
2.6372645+01 RA 

-l.48843>1+05 ZG 
2,6375210+01 LON 

9.8443031+03 lMP 
-3. 3948133+00 RAMP 

9,8443026+03 ZME 
-6.0347017+01 DOA 

1.8519278+05 ZM 
2.6142747+01 RAM 

-4,9060575+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8312384+03 ECCS 1.5497900+00 INCS 

VHS 3.9446930+03 RNMPS -2.9158293+01 APMPS 
TAS 1.2135494+02 EAS 1,3494599+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.8263849-03 WY 
QX 9,9860926-01 QY 

4. 7032323-01 
4.79790b3-02 

****** CSM I MOON REF. /PHASE 32- 20 
MEAN-OF-FPOCH 1971 

Wl 
Ql 

.154000000000000+003 HRS, FROM LAUNC~ 

RESTART COORDINATES C ER ANO FR/HR I 

-3 .0566409+03 OXL 
-2,5245527+01 VL 

-5,6161682+02 
5. 3625617+01 

-4.3922126+00 
3, 2087322+01 

oxs 
VRS 
LNE 

OR 

3.5746287+03 DYL 
4,4562554+03 PTHL 

3.2999336+03 DYS 
4,49210 55+0 3 PTR 
5.4383125+00 OSMP 
4.4093348+03 vT 

- 2,3286918+03 DZL 
e,1678241+01 All 

3.0372479+03 ozs 
7 .8984102+01 AZR 
5,3392091-01 RSMP 
8.5835751+02 SEASV 

-l .287414 b +O .'.i 
-l. l 55U8bo+J l 

-2.54llB09+J2 
-9,4506191+01 
3.43016~1+01 

7.57140b7+0l 

q. l 102227+04 
1.0205968+02 

OX 3,7873441+02 DY -2.8212425+03 OZ -1.7437310+03 
V 3.3381801+03 PTH -8.3589403+01 AZ l,440~18 6 +0Z 

9.1102224+04 
2.3410173+02 

OXG -6.4107760+0't OYG 4. 9906967+04 DlG -1. 74 364 4 7+ 03 
VE 8.1262234+04 PTE -2,3396025+00 ALE -9,021<60•+ 0 1 

-7.8525988+02 DXM~ 
4. 80439B9+01 VMP 

-7,8525929+02 OX•E 
-3,2362658+00 LOA 

9.4158867+04 OXM 
1.0512663+02 LOM 

-2,1282521+07 RAS 

1.5135779+02 RANS 
-1,9858005+02 INMPS 

3.2883392+02 SLRS 

-R.7763011-01 PX 
2. l 850226-02 sxo 

3.4226631+03 OYMP 
4.4562554+03 PTMP 
3.3019000+03 CYME 
3,9201187+01 ORP 

-3.1958943+03 OYM 
2.3716867+02 VM 

-3.9741505+01 LOS 

-1. 7"54262+02 APFS 
l.7651891+02 APOS 
2.5671200+03 PERS 

2,b425098+03 OZMP 
8.1678241+01 AZMP 

-4 .2092206+02 DZME 
l, I 065624+CO LRP 

-4.9255067+02 DZM 
3.2656654+03 ARGM 
9.2300535+01 DES 

8,7387315+01 RPS 
-4.6692733+0 3 TFPS 

4.92305Q2+ nr MTAS 

-5.2581191-02 PY 8.7632594-01 Pl 
7,9683802-01 SYO -5.2879348- 0 1 SZO 

-2. 5241t 3 &CJ+ 0 2 
-8.922'd20>ll 
-2.524't 37"1•0 2. 

l .69Jtj9l,iJ+J l 

-4.563lo2l+JL 
l.09Sl20L+J2 

-1.5494797+01 

l .QQ67~b t> +Jj 

1.492 , 31 1.t •:Jt:: 
1.301043 2+02 

4. 78840,J-,Jl 
-2.9221b0•-)l 

FF.B. 1971, 6 HRS •• 19 MINS., 60.000 secs. G.M.T. USNM USFT I Ste 

b DAYS, 9 HRS., 59 MINS., 5q.999 SECS. G.~.T. PAGR .2317182261:~,ot. 5 +003 

RXYZ 
RDXYZ 

• 3 54 22 6 753 ~0414 3Cf9+ 00 l 
.6ll47072934815Go5+000 

-,16979795751519121+001 -,94280'46427763055+COO 
-.39909081411266454+000 - • 220625890 76179151 •coo 

SELENOCENTRIC 
XL 1.2199334+04 YL -5.8477288+03 ll -3.2469594+03 OXL 3.5542989+03 DYL 

4.4338622+03 PTHL 
-2.3197971+03 DZL 

8.2020689+01 All 
-l.2B24J.;t:+03 

RL 1.3912671+04 OECL 

S ELENOGR APH IC 
XS 8,3463766+03 

ALTS 1.2974177+04 
LTS -1.5592688-01 
LIN 1•7353171+02 

TRALT 1.2974937+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

-3.8335129+04 y 
2.0459847+~5 o~c 

GEOGRAPHIC 
XG -l.1697371+05 YG 
ALT 2.0115682+05 LAT 

EARTH-MOON PLANE 
XMP 9.3792295+03 YMP 
RMP 1.3912672+04 OEMP 
XME -2.04341)27+05 YME 
DIA 1.8112533+00 LIA 

PLANETARY COORDINATES 
XM -5.0534463+04 VM 
RM 2.1371949+05 DEM 

XSUN 5.9040725+07 YSUN 

-l.3496233t-Ol RAL -2.5610646+01 Vl 

1.1114918+04 
-2.4683392+00 

3.q390360+01 
-l.0455624+02 
7, 1028343+01 

ls 
lONS 

LTE 
LAP 

I. 7927161+05 
2.6360110+01 RA 

-1.4115.;09+05 ZG 
2.6362680+01 LON 

l.0242B~b+04 ZMP 
-3. 3894438+00 kAMP 

1.0242844+04 ZME 
-6.05 58236•01 001 

1.8511934+05 ZM 
2.6120138+01 RAM 

-4,9070686+07 ZSUN 

-5,9918148+02 
5. 3096505+01 

- 4.3803932+00 
4.2320504+01 

oxs 
VR S 
LNE 

OR 

3.3017706+03 DYS 
4.4704460+03 PTR 
5.4304795+00 DSMP 
4, 3909346+03 VT 

3.(10318'10•03 ozs 
7.9177629+1'1 AlR 
5.3294221-01 RSMP 
8.3939245+02 SEASV 

c..0844071+04 
l. 0 207024+02 

OX 3.6011772+02 DY -2 .8169055+C3 Dl 
V 3.3332644+03 PTH -8,3362125+01 Al 

9. 0844067+04 
2. 3035202+02 

OXG -6.0553365+04 OYG 5,3857516+04 OZG 
VF 8,1057862+04 PTE -2.3410000+n( AZE 

-8,2255132+02 OXMP 
4,7520102+01 VMP 

-8.2255109+02 OXMF 
-3,2356366+00 LOA 

9,4091029+04 OXM 
l.0526876+02 LOM 

-2.1278234+07 RAS 

3.4143790+03 OYMP 
4,4338622+03 PTMP 
3,2937901+03 OYME 
3.9061705+01 ORP 

-3.1941812+03 OYM 
2,3355054+02 VM 

-3,9731082+01 LOS 

2.8174671+03 OZMP 
8 .2020689+01 AZMP 

- 4 .4575905+02 OZ ME 
l.1035372+no LOP 

-4 .9910836+02 OZH 
3·2654533+0 3 ARGM 
8.0550694+01 DES 

-1.15501>7+0< 

-2.53lYb 5 tJ+02 
-9.4)8;,076+Jl 

3.41830b3• 0 1 
7.610464 .:'. +0l 

-l. 742uHb,+0 '.> 
l. 4l9b32dt:J 2 

-1. 74198 t. J+OJ 
-9.02l<to::><ttJl 

-2.510:;,87H+:J 2 
-8.Q20Jll1b+Jl 
-2.5l0!>u77+J 2 
l.69214~H+CJ.£ 

-4.5965:>3 3 +J.£ 
1. 0964lb4+ J 2 

-1. 5491 ~70+01 



SELFNOCF~TRIC OSC UL ATING ELEMENTS 
SMAS -l.R309746+03 fCCS l .550Q433+00 INCS 

VHS ~.9449771+03 RNMPS -2.9247k14+01 APMPS 
TAS 1.2170272+02 EAS l.3737451+-02 MAS 

SELENOCENTR IC UNIT VECTORS 
l.JX -3.8497185-03 WY 
QX 9.9R65~93-0! QY 

4. 7928555-0l 
4. 72 898-39-02 

~***** CSM I MOON REF. /PHASE 32- 2 1 
MEAN-OF-EPOCH.- I 971 

fll 
[JZ 

.154250000)~0000+003 H~S. FkUM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

698 

1.5 l J6024+02 RANS 
-l.984R9 19+02 INMPS 

3.4720309+02 SLRS 

- 1. 7953980+02 APFS 
1.7651826+02 APOS 
2.5732977+03 PERS 

8.7435656+01 RPS 
-4.6707125+03 TFPS 

4.92 19957+00 MTAS 

-8.7765059-0 1 PX -5.1782012-02 PY 8.7638402-01 Pl 
2.1444538-02 sxo 7.9673379-01 SYO -5.2891786-01 szo 

1.008763'+01 
1.4925297+02 
1.3014835+02 

4. 7882101-01 
-2.9233717-01 

FEB. 197f, 6 HRS., 34 MINS., 60.000 SECS. G.M. T. 

6 OAYS, to HRS •• 14 MINS., 59.999 SECS. G.E.T. 

USNM USFT I SEC 

RAGR .235478492878946+003 

RXYZ 
P DXYZ 

.36Q473 17427226055+00 l 
• 608 292200(.9 968 05 5+000 

- • l 79757 521537065 l l+OO I -.9978627 111 5725021+000 
- • 39769606903590603+000 -.219843855304 18065+000 

SELENOCENTRI C 
XL 1.2724411+1)4 Yl 
PL 1.4561792+04 (Jf.CL 

SfLENCGRAPHIC 
XS 8.8356365+03 YS 

41 TS l.30232Q8+04 L ATS 
LTS - l .5!360<i62-Ql LNS 
LIN 1.7353455+02 LAtl 
f~ALT 1.3624057+04 !<DALT 

1'. HKF NTH IC 
-3.8283'.)52+04 y 

2.0410845+'15 DEC 

f;F OGRAPHIC 
XG -1.2566478+05 VG 
ALT 2.0066"J79+05 LAT 

l 61{TH-fACON PLANE 
Xl>'D 9 0 9(!BQ43 1+0 3 YMP 
P/IP l.4561792+04 OE1'1P 
XM(· -2.0382C/30+'.'.Vi Y ·"IE 
DIA L. 8LRB8 1 4+00 LIA 

PLllNE T ARY COOQ.O I NATES 
XM -5.l007462+Jtt YM 
f<I.\ 2.1373734+0') DfM 

ASU~I 5.9C50674•07 YSUN 

-6.190 7 2 C7+03 Zl 
-l.3650534 ·HJl l)f\l 

1.1557337+04 
-2. 5'.) 56659+ 00 

3.92638C:lfl+Ol 
- 1 .0468308+02 

7.3201523+01 

L. 78~5419+05 

ZS 
LONS 

L TE 
LAP 

2.6 3 474b3~0 1 RA 

-l.32S013!3Hl5 ZG 
2.03srio3s .. 01 LUf\-

1.1)636 6 11 +04 ZMP 
-3.3~4:3907+01) FAl-IP 

1 .0636610+".'4 ZMF. 
-6.0777263+01 [)f]fl 

t.P.5044G2+05 ZM 
2·60973Q3+Ql f<.J\M 

-4.C0607G5+07 ZSU/\l 

<\Fl'.:i\CCENTR lC OSCULATING ELEMENTS 
SM/\S - l.8306G03+03 ECCS l .5522 1 Fl+OO I NCS 

VHS J.9452A34+03 fiNMPS - 2.91223 1 6+01 APM!JS 
TAS l .220 1L 58+02 EAS l.396868L+C2 MAS 

SE LENOCE"R IC UNIT VECTORS 
h'X -3.0760256-03 WY 
QX 9.9869563-01 QY 

4.7Q24369-0l 
4.6537111-02 

***** .. CSM I 1'10C"J REF. /PHASE 32- 22 
1-\FA/\l-OF-EPOCH 1971 

Wl 
Ql 

• l545f'IOOOOIJ'.)0C00+003 HP~ . FJ.<:1M LAUNCH 

!<!-- STl\QT C00RDtNATES { ER AND FR/HQ I 

-3.4365728+03 DXL 
-7.5944027+0 1 Vl 

-b.3661507+02 
5.260 1923+0 1 

-4. 36F.?532+00 
- \ .003381 1+02 

DXS 
URS 
LNE 

DR 

3.5358231+03 DYL 
4.4134964+03 PTHL 

3.3045790+0 3 OYS 
4.4508306+03 PTR 
5.4226235+00 DSMP 
4. 3 7 40400+ 03 VT 

-2.31 16899+03 DZL 
8 . 2332954+01 All 

2.9708534+03 ozs 
7.9341469+01 AZR 
5.3196384-Ql RSMP 
8.2320502+02 SEASV 

- 1.277807 5+03 
-l. 154.::'.002 +:ll 

-2. 523503:>+02 
-9. 4262376+0 l 

3.4064255+01 
7.6461010+01 

9.05BC.126+04 
l .020Rl63+02 

OX 3.4337128+02 DY -2.8173515+03 DZ - l.740b78o+03 
V 3.3295693+03 PTH -8.3148380+01 AZ 1.4026366+02 

g.0586 1 20+04 
2.2660314+02 

OXG -5.6758862+04 OYG 5.7558827+04 OZG -1.7406863+03 
VE 8.0855534+04 PTE -2.3432095+00 AZE -9.02163&7+01 

-8. 5 964692 +02 DX t>IP 
4.7031007+01 VMP 

-8.5Ci64910+02 OXME 
-3.2340650+00 LOA 

G 0 40226~8+04 OXM 
l .0,41082+02 LOM 

-2.1273°45+07 RAS 

I. 5 1 3~296+02 RANS. 
- 1.9838913+02 INMPS 

3.6558741+02 SLRS 

-8.7767333-0 1 PX 
2. t 000906-02 SXO 

'.L4073 l41+03 OYMP 
4•'•134965+03 PTMP 
3.?868996+03 CYME 
3.892 16 71+01 ORP 

-3.1924518+03 DYM 
2.2993233+02 UM 

-3.9720659+01 LOS 

- 1.7953661+02 APFS 
1.7651752+02 APOS 
2.580128 1 +03 PERS 

-5. 0909460-02 PY 
7.9662348-01 SYO 

207940589+03 OZMP 
8.2332954+01 AlMP 

-4.6896 180+02 DZME 
1.0990042+00 LRP 

-5.0566166+02 DZM 
3.2652416+03 ARGM 
8.4800848+0 1 OES 

8.7488522+0 1 RPS 
-4.6723 170+0 3 TFPS 

4.9208493+00 MTAS 

8.7644711-01 PZ 
-5. 2904939-01 szo 

-2.4979480+02 
-a. 9178794+::>1 
-2. 49794&5+02 

l .6903516•02 

-4 .6299113+02 
1.0977125+02 

-1.5480341+0 1 

1 .0109364+03 
1.4920278+02 
l • 301087 3+0Z 

4.787%97-01 
-2.9239959-01 

FEB. l 'n lt 6 HRS. t 49 MINS., 60.000 secs. G.M. T. USNM USFT I StC 

b DAYS, 10 HRS., 29 MINS •• 59.999 secs. G.F.T • RAGR ·239238759022028+003 

RXY l 
RDXYZ 

• 3 84 b43 65907 f · 32 764• {)f) l -.1R96837C687827 l83+001 -.10527329~22085555+C01 
• 60 i;; 3 EIQ34 936 7 J 7 <; '> 0+-0(H) -.39642211510082733+000 -.219 12858347218535+000 

SE LENOCENTR IC 
XL 
RL 

1 .3246t!72+04 Yl 
l.520A'ill+Q4 Df:C L 

SELENCG~APH I C 
X') 9.3253768+13 VS 

f,L TS l.42701 1 7+'14 LAT S 
LTS -1.552Q283-11 Lf\iS 
LIN 1.7353771+')2 LA N 

Tr.hl T l .427'177f-+04 RPA L T 

Gf.OCFNTR IC 
-3.8233329+- ·)4 y 
2.036 lnl+15 OEC 

GE CGR A Pt' re 
XG - l .33777f)7-t)'i Y(, 

,\ LT ?..00 1 7745+0S I.AT 

U'·IHH-1-'l:ON P Ll\"J E 
XP--4. P 1 . 04367 73+1)4 Y""P 
IHIP l.520A511+04 OEMP 
XME -2.(l33l~3q+l)5 YM E 
OTA 1.82724Qflt')') L I A 

f'L'l.Nf Tflf<Y (flURDlNATES 
XM -5. l 48·'J200+f)4 'O, 
f<\.\ 2. 1 3755 17+-'J 'l DEM 

XSiJ/IJ 5.9060621+07 YSUN 

-6.5325829+-03 ZL 
-1. 37Cl'•"0+0 1 QAL 

l.19C:l5'lfll+04 LS 
-2. 5'.\Ci754Q+OO LONS 

3.9 1 37437+0 1 LTF 
-l.0480d~9+t;2 LAP 

7.5591370+01 

lo 7843690+05 
2.633471lQ+ Ol RA 

- L 24ll7CO+O~ lG 
2.6137241+01 LO/\ 

l .1')25822+04 l"iP 
-3.37Q~276+~J LA~P 

1 . 112<\8?2+0'• /Mf 
-6. 1 ~04383+() 1 ODA 

l .84St0~4+1J5 LM 
2.6'.)74') ! 2+01 RAM 

-4. 90 50903 + 07 l SUN 

~.fLFNOCENHnc O~CULA T ING E L[ MHH~ 

S~:\5 - l .fl303'l'>2t13 FCCS J.5 5J 0}'l.7+ '"") INC S 
VHS 3.Q'-56 1 22+03 P •'llM~S -2.c;.3c. .<..47q+C)l flPMPS 
1 1.5 l.2zzq5c:7+1)2 f.AC:. l.4lflQ£Ql+'l2. ~/.S 

S i'. LfWlCfNTfilC 1..HHT VE.CT Jl'.S 
\-.'X -3 0 0)550">0-')J l'IY 
:Jx 9.9P7<t340-') l CY 

4. 7QL074b-Ol 
4. 5720b77-02. 

(')M I "lOr:'\I PCf. /PHASE 32- 7.3 

Wl 
oz 

-3.62'>5423 +03 DXL 
-2.624982 1+0 1 UL 

-&. 13oza22+02 
5. 21 37312+01 

-4. 3566923+00 
- 1 . 17 35496+02 

DXS 
URS 
LNE 

DP 

3.51eq496+03 OYL 
4.3q48972+03 PTHL 

3o30P2412+03 DYS 
4.433000!+03 PTR 
5.4 1 4 7444+00 DSMP 
4.35A4782+ 0 3 VT 

-2.3 042847+03 DZL 
e.26 18800+01 All 

2.q400241+03 DZS 
7.Q479394+01 AZR 
5.3098473-01 RSMP 
8.094\758+02 SEASV 

-1.2737..:'.~8+03 
-1.1534403+02 

-2.5157££4+02 
-9.4 14't 2 l7 +0 l 

3. 39454b5+01 
7.678773()+01 

9 .o 328330+04 
i .aznq379+02 

DX 3.2824357+02 DY -2.8 164952+03 Ol - 1.7400 534+03 
3.3268866+03 PTH -8.2947763+01 AZ 1·387o37o+02 

9.032832 7+04 
2. 2285503<02 

OXG -5.274140q+04 OYG 6.0996203+04 DZG - 1.73 9~81)+03 
VE 8.0654949+04 PTE -2.346 1443+00 AZE -9.02lb l6~+01 

-B.<:;656348+02 DXMP 
4.6572108+01 l/~P 

-A.96S6319+02 OXME 
-3.2342525+00 LOA 

c;. • 3953873+04 OXM 
1.0555280+02 LOM 

-2.l2/::Q656+07 RAS 

1.5136596+02 RANS 
-l .9827945+02 INMPS 

3.A3'i8792•02 SL RS 

-8. 776<'}844-01 PX 
2.0518021-02 sxo 

3.4013239+03 DYMP 
4.3948973+ 0 3 PTMP 
3.2810838+03 DYME 
3.8781105+01 ORP 

-3.1907061+03 DYM 
2.2631404+02 UM 

-3.9710236+ 01 LOS 

-1.7953304+02 APFS 
I . 7651668+02 APOS 
2.5876437+03 PEPS 

2.7720568+03 OZMP 
8.2618800+01 AZMP 

-4.9075881+02 OZME 
1.0919418+00 LRP 

-5. 1221050+02 OZM 
3.2650302+03 ARGM 
8.1051005+01 DES 

8.7546069+01 RPS 
-4.6740966•03 TFPS 

4.9L96190+00 MTAS 

-4.9961150-02 PY 8. 7651539-01 PZ 
7.9650734-0l SYD -5.2918794-0 1 SZO 

-2. 48635b9+0.2 
-R.9 15od79+J l 
-2.4863567+02 

l .688!.>l.4<t+02 

-4.66323~8•02 

1. 09900tLH02 
- 1. 548511.2+01 

l.01~32bL+ U3 

1.4925£57+02 
l. 300o53~+U2 

4.787"73bO-Ol 
-2.9246524-01 

(' 

(' 

~ 

( 

"" 

( 

( 



(' 

(' 

# 

( 

'• 

\ 

\ ;/ 

G99 

MEAN-OF-EPOCH 1971 FEB. 19 71, HRS. t 4 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

.154750000000000+003 HRS. FROM LAUNCH 6 DAYS, 10 HRS •• 44 MINS., 59.999 secs. G.E.T. RAGR .242999026365109+003 

RESTART COORDINATES ( ER ANO ER /HR I 

RXYZ 
ROXYZ 

.399 744 63976862933•001 

.60272645865929456+000 
-.19957953445416111+001 - .11074319803990572+001 
- .39525639982831298+000 -.2 18473074 89 7944 10+ 000 

SELENOCEN TRI C 
XL l.3766940+04 YL 
RL 1.5853014+04 OECL 

SE LENOGRAPHIC 
XS 9.81 57170+0 3 

ALTS 1 .49 14 52 1+04 
LTS - 1 .5497 573- 0l 
LIN 1.7354118+02 

TRAL T l .4915280+04 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x -3.818 5 742+04 y 
R 2. 031 303 0+05 OEC 

GEOGRAPHIC 
XG - 1.4127888+05 VG 
ALT 1.9968863+05 LAT 

EARTH-MOON PLAN E 
XMP 1.0965559+04 
RMP 1 .5853015+04 
XME -2. 0 280740+05 
OIA 1.83639 1 9+00 

PLANETARY COOR DINATES 

VMP 
DEMP 
VME 

LI A 

XM -5 .195268 1+~ 4 VM 
RM 2.1377296+05 DEM 

XSUN 5.9070 566 +07 VSUN 

-6.8733865+03 lL 
- 1.3920790+01 RA L 

1. 242835 7+04 
-2.5710226+00 

3.9010974+01 
- 1 .0493267+02 

7 .8208023+01 

ZS 
L ONS 

LTE 
LAP 

1 .7801980+05 l 
2.632 18 52+0 1 RA 

- l.1484544+05 lG 
2.6324438+01 LON 

1 . 14 10675+04 lMP 
-3. 3751287+00 RAMP 

1 . 1410675+04 ZME 
-6. 1239 910+01 ~QA 

1.8469319+05 ZM 
2. 60 51497+ 01 RAf• 

- 4.9041009+07 lSUN 

SEL ENOC EN TRIC OSCULAT ING ELEMENT S 
SMAS -1.8300590+03 ECCS 1.55 51421+00 I NCS 

VHS 3.9459638+03 RNMPS -2. 94~ 5 034+01 APMPS 
TAS l.225 2g54+02 EAS 1.4400149+0 2 MAS 

SEL ENOCENTRI C UNIT VEC TOR S 
WX -3.9383506-03 WV 
QX 9.98 79406-0 1 Qv 

4.7914661-01 
4.4836307-02 

•••••• CSM I MOON REF. / PHASE 32- 24 
MEAN-OF-EPOCH 19 71 

Wl 
Ol 

.155000000000000+003 H•S. FROM LAU NCH 

RESTART COORDINATES ( ER AND ER/HR I 

-3.8139221+0 3 OXL 
-2.6531468•01 VL 

- 7 .1 11 3058+02 
5. 16 98886 +01 

-4. 3448110+00 
- 1.19 50389+0 2 

DX S 
VRS 
LNE 

DR 

3.5034710+03 DYL 
4.3778478+03 PTHL 

3.3 126580+03 ovs 
4.4 167389+03 PTR 
5.4068422+00 DSMP 
4.344 1019+0 3 VT 

9 .0070632 +04 
1.0210665+02 

DX 3.145 2697+02 DY 
V 3.3251135+03 PTH 

9.0070630+04 
2 .1910762+02 

OXG -4 .8518904 +04 OYG 
VE 8.0455853+04 PTE 

-9.333 1527+02 DXMP 
4.6139596+01 VMP 

-•.3331553+02 OXME 
-3.2334965+00 LOA 

9.3 88 4554+04 OXM 
1 .0569470+0 2 LOM 

-2-1265366+07 RAS 

1.5136926+0 2 RAN S 
- 1 .9815966+02 INMP S 

4.0740559+02 SLRS 

3.n62866+03 DVMP 
4.3778478+03 PTMP 
3.2762209+03 OVME 
3.8f:3c;98 7+01 ORP 

-3.1889441+03 OVM 
2. 2269568+02 VM 
-3.96 >~815+01 LOS 

-1.7952907+02 APFS 
1. 7 65 1573 +02 APOS 
2.5958785+03 PERS 

-2.2975088+03 DZL 
8. 7P8 1377+01 . l 

2 . 9 104899+03 Ol S 
7 .95945 12+01 AlR 
5.30006 53-0 1 RSMP 
7.9772192+02 SEASV 

-l.269919 5+03 
-l. 152 727CJ•J2 

-2 . 5085548+02 
-9.40287.:: titJl 

3.382bb94tUl 
7.708H'J7£+ 0 l 

-2.8 162 637 +0? DZ - l . 7 39~7ll+OJ 
- 8. 2 759620+0 1 Al l.374'fuft-. +J2 

6.4l56323+0L DZG - l. 739~l~2t03 
-2.3497312+00 AZE -9.C2l99>4+Jl 

2.7512723+0 3 DZMP 
e.288 1377+01 AZMP 

-5. 1133849•0 ~ Ol MF 
l.OA53232+ Cr LRP 

-5 .1 87549 2+07 OZM 
3·2648 192+0 3 ARGM 
7 .730 11 60• 0 1 DFS 

B. 7608483+(' 1 RP S 
- 4. 6 76 0609+ 03 TFP S 

4.9183042+00 MTAS 

-2.475b7U.i tJ.l 
-8.913<t.:'.l'·.H 0 1 
-2.475b7b9-t02 

l .6866J2o•Ol 

-4 .696':>2 7 l+l)l. 
l . 100]01t .JtJl 

-1 . 5481&!i'tt J l. 

l.OL5'14£'1+J 3 
l .4 92~.l3 :>•0t 
1 .3001 798+02 

-8. 7772606-0 1 PX -4.893422 1-02 PY 8.7658882-0 1 PZ 4.7874 5>1-0l 
1.9994352-02 sxo 7.9638515-01 svo -5.293 3364 - 0 1 szo -2.9253417-0 1 

FEB. 197 1, 7 HRS.· , 19 MINS., 60.0CO SECS . G.M.T. US~M USF T I Ste 

6 DAYS, 10 HRS., 59 MINS., 59.9q9 S ECS. G.l.T. PAGR .246759293108l~U+003 

RXVl 
ROXVl 

.4147817324 1379922+001 

.60027377483347882+000 
-.20944 7 3>9 13932425+001 -. 116197396766 28537+001 
-.394 1 882 16063 64557•000 -.2 1787132990875575+000 

SELENOCENTRIC 
XL l.4284807+04 VL 
RL 1. 649,468+04 DECL 

SE LENOG RAPHIC 
XS t .0306 762+04 

ALTS 1.5556975+ 04 
L TS - l.5465 849-0l 
LIN 1.7354498+02 

TR ALT 1.5557734+04 

GEOCENTRIC 

VS 
LA TS 

LNS 
LAN 

RPALT 

x -3.8140092+04 v 
R 2. 0264188+0 5 DEC 

GEOGRAPHIC 
XG - l .4814122+05 VG 
ALT 1.9920021+05 LAT 

EAR TH-~OON PLANE 
XMP l .1494525+04 
RMP l. 6495468+04 
XME -2. 022962 1•0 5 
OIA 1.8463334+00 

PLAN ETARY COORDINATES 

VMP 
OEMP 
VME 

LIA 

XM -5.242489 q+04 VM 
~M 2.1379073+05 OEM 

XSUN 5.9080509+07 VSUN 

-1.2132292+~3 ll 
-1 .4 0 39903+01 RAL 

l .2.135 73 44+04 
-2.5998 155+00 

3.88845 12+0 1 
- 1 .0505525+02 

8 .10 6 1813+01 

1. 77 60263+ 05 
2.6308893+01 

ZS 
LONS 
LH 
LAP 

PA 

- t .0511630+ 0' ZG 
2.6311484+01 LC1f\ 

1.17913 38 +04 ZMP 
-3.3 7087 1A+OO PAM~ 

1.17 9 1 338 +04 lME 
-b. 14 84 128+01 DOA 

1. 848 1586+0 5 ZM 
2.6028346+0 1 RA/'1 

-4.9031 113+ 07 lSU~ 

SE LENOCENTR IC OSCUL ATING ELEMENT S 
SMAS - 1.829 7117+ 03 ECCS 1 .5568072+00 INC S 

VHS 3.9463383+03 RNMPS -2.9527753 +0 1 APMPS 
TAS l .22 74 53l+n EAS 1.4602011+02 MAS 

SE L ENOCENTR JC UNIT VECTORS 
WX -3.97 46999-03 WV 
QX 9o9R84761-0l Qy 

4. 7qQ9096-0l 
4.3B825o7-02 

•••••• CSM I MOON RFF. /PHASE 32- 25 
MEAN-OF-EPOCH l •71 

wl 
Ql 

. 15 5250000 000000+003 HRS. FROM LAUNCH 

RESTART COOROINA{ES I ER AND E~ /HR I 

-4.O O17611+03 OXL 
-7.670 1863+0 1 VL 

-7.4823065+02 
5 .1 2P348 l+Ol 

-4 . 3329095+00 
- 1. 20 11 552 +02 

8.9812980+04 
1.02 12017+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

3.4892143+0 3 DYL 
4. 3621663+03 PTHL 

3 .31 71444+03 DYS 
4.40 18665+03 PTR 
5 .3989167+00 OSMP 
4. 330 1856+03 VT 

-2 .29129 98 • 03 Dll 
8.3 12334 8+ 01 ll.Z L 

2.aa2oa33+03 ozs 
7. 9689455•01 AIR 
5.2902806-0 1 RSMP 
7 .0786044+02 SEASV 

3.0204863+ 0 2 DY -2.8165946+0 3 Dl 
Al 3.324146 7 +03 PTH -8.258 3197+ 0 1 

- l. 2664£17+.J.) 
- l . 15 2U~b7+').:: 

-2. ~O l 9'tuo•02 

-9.391~9',ol+Ol 

3.3707943•01 
7.7 366bb4+Jl 

-1. 739400 2 +03 
1 .363 7 .lS-(JfiJL 

R. 98 129 76+04 
2 .1 53608 7+02 

DXG -4.4 110236•04 OYG fl .70 2695b+ 0 4 OZG -l.739427i,t (J3 
_q.022l 7£ b•:Jl VE B.02580 33+04 PTE -2.3534 07 A+r>O AZ F 

-9. 69 q l 504+02 DXMP 
4 . 5 7 30278+01 VMP 

-9 . 69Ql 514+0 2 OX"'E 
-3.232697 1+00 LOA 

9 .3 8 14742+04 OXM 
1.0 58 3653+0 2 LOM 

-2. 12 61076+07 RAS 

1.51 37 28 7+02 RANS 
-l.9~02944+02 INMP S 

4.2084l4M02 SLRS 

-f'; .7775627-0 1 P)( 
1. 9428653-02 sxo 

3.39 209 87+03 OYMP 
4.362 1663+03 PTMP 
3.2722073+03 DYME 
l.84 98332+01 D•P 

-3. 1871657 +03 OVM 
2.190 77 24+02 VM 

-3.96e9393• 01 LO S 

-L. 7C)52466+02 APFS 
1. 765 1467 +02 APOS 
2.6048667+03 PER S 

2. 7 3 1 5 490+0 ~ Ol MI' 
8 . 3 123 34 1+01 AZ~P 

-5.3085 7 23+02 DZME 
1. 0 78 1278+00 LRP 

-5.252948 7+ 02 OLM 
3.2646004+03 ARGM 
7. 35C:. 1314+ 0 1 DES 

8.76759 16 +01 RPS 
-4.67822 00+ n3 TFPS 

4.9169040+00 MTAS 

-2.46S79?b•J£ 
-8.,9 11 jbl3•U l 
-2 .46 5 7 95bt02 

l .6A47047t0 2 

-4.7297840•02 
l .101?'1i:;tJl 

- l .5 47tl6~:>+Jl 

l .O l 8 7 9b7•03 
l .492?21.2• 02 
l . 299bo?:>+02 

-4.7826290-02 PY 8., 7 6t6753-0 1 Pl 4.767lJ~7-Jl 
7 .9625709-0 1 SYO -5.2948641-01 SZO -2.926Jb~£·- Jl 

FfB. t <H t, HRS., 34 MIN S. , 60.C' OO SECS. G."4. T. USNM USF T I St~ 

6 OAYS, 11 HRS., 14 MINS., 59 .,cqq SECS. G.E.T. PAGR .25oo; 1 115!>qu:. ldJ.+ HH 

RXVl 
.R OXY Z 

.42975987090606531+00 1 
• 5980063057 13 26 38 1 +000 

- • 21928Q6 A04643564 3•001 - .1 2163 71 6928992228+ 001 
- • 3932 0 8298 191 59o•1 +000 - • 2 17 318 17 843538 71 2+ oco 

SE L ENOCENTR JC 



'700 

XL 
f<L 

l.4tl00~44+04 Yl 
1.7136021+04 l)ECL 

-7.552 190A+03 Zl -4.189103'.H-03 DXl 304760342+03 DYL 
403476092+03 PTHL 

-202856038+03 DZL -102632064+03 
803346943+01 All - 1 0 1514226+02 - 1 . 4150031+01 RAL -2.7033446+01 Vl 

SE LENOGRAPHIC 
XS 1.0798605+()4 

ALTS 1 .6197528+04 
LTS - 1.5434155-0t 
LIN l.7354Ql3+02 

TRALT 1·61992A'H04 

GEOCENTP IC 

YS 
LATS 

LNS 
LAN 

RPAL T 

-3.809&208+04 y 
200215375+05 DEC 

Gf-'.OGQ.APH I C 
XG -1.51..3319~+05 VG 
ALT l .9f<712 (l 8+0'5 LAT 

Ei\ l{T H-flo'CON PLANE 
X.MP l . 2023779+()4 
i;1.ip 1 .713~122+04 

XMC -2.017847 0+05 
OTA 108 57 1073 +00 

PLANET.ARY cnnROINl\TES 

YMP 
DE:MP 
YME 

LI A 

XM -5.2896852+04 YM 
P~ 2.1380848+05 DEM 

;";<;UN 5.9090451+07 VSUN 

l. 32F2197+04 
-2.6264260+ ')0 

308758053+01 
- 1 005 17624+02 

P..4163 124+0 1 

lo 7718538+05 
2 0 6205838+01 

lS 
LCNS 

L TE 
LAP 

l 
f<A 

-q.5Q0407q+04 ZG 
2.629B434 i01 LO/\i 

l .2 lt7950+04 ZMP 
-3. 3668359+0\1 f<AMP 

1.216795 8 ..-0'• LMf 
-6.1737329+01 DOA 

1 .8473757+05 ZM 
2.6005060+01 RAM 

-400021216+07 ZSUN 

<,t.:LF/\CCEN TfdC OSCULATING ELE~.E NTS 
\1\1\S -l.82q34?.e+03 recs l .'5Sf:ti l~t8+(Hl I f.JCS 

VHS 3.94673t2+'13 J:'t\/MPS -2 .9594)Ci]d)l l1PMP5 
1 ~ :. 1-229, 584 +'17. EAS l.47q55 ;i.0+ 02 MAS 

SflENO C El\iTk J( UNll VE CT Of<S 
WX -tt.014.'3064-03 WY 
lJX Q.q.A91J3'3A-1Jl OY 

'-. 7q03027-01 
4028572'>2-02 

~ o*** CSM I MOON Rf Fo /PHAS< 32- 26 
MEti.N-Of-:-E POCH 1971 

wz 
oz 

• 15 55r"l0000000(ll)Q+O{· "l. t·d<S. f ROM LAUNCh 

PtSTl\RT CflClRO I~ATF S I EK AND ER/HR I 

-708523640+02 
500888425•01 

-403200870+00 
- 1 02005952•02 

8.9555335+04 
l 0 0 213430+0 2 

DXS 
VRS 
LNE 

DR 

DX 
v 

303234277+03 DYS 
4.3882300+03 PTR 
5.300~688+00 OSMP 
403164211+03 VT 

208546629+03 OlS 
709766472+01 AZR 
502804974-01 RSMP 
707961566+02 SEASV 

209066307+02 DY -2 08174341+03 DZ 
AZ 3.3238090+03 PTH -802417683+01 

-2,4958293+02 
-9.3806099+01 

3.3589211+01 
7 0 7624733+01 

- lo739>072+03 
l o 353 7996+02 

8.Q5'>5336•04 
2 . 1161474+02 

OXG -30953493 1+04 DYG 60959 7244+04 DZG -1.7394982+03 
VE 800061311+04 PTE - 203586215+00 AZE -0 00223374+01 

-1.0 0 63739 +03 OXMP 
4.5341466+01 VMP 

-1. 0063760•03 OXME 
-3 02318556+00 LOA 

9.3744437+04 OXM 
!00597828 +02 LOM 

-2. 1256784•07 RAS 

1.5137681+02 RANS 
-1 •9 7 >388 34-tQ 2 I NMPS 

403020657+02 SLRS 

3.3866716+03 DY~P 
403476902+03 PTMP 
3.2680546+03 OYME 
308356135+01 DRP 

-301853711+03 OYM 
201545872+02 VM 

-309678972+01 LOS 

-1.795198 1+02 APFS 
107651347+02 APOS 
206146433+03 PERS 

-Po7778921-0l PX -406634734-02 PY 
l.B810461-02 SXO 700~12313-01 SYO 

207127557+03 DZMP 
803346036+01 AZMP 

-5 04944641+02 DZME 
l 00703314+00 LRP 

-503183025+02 DlM 
302643981+03 ARGM 
6 0080 1469+01 DES 

8. 774854 3+01 RPS 
-40680583 6+03 TFPS 

409154173+00 MTAS 

807675148-01 Pl 
-502964629-0 1 szo 

-2.45661&4•02 
- 80 9093 79b+ 0 l 
-2.456ol&4+iJ2 

l 06827294+02 

-4. 7630082+02 
lo 102s940+02 

-lo547~426+01 

l o02ld9b0+03 
l o4 925!B7+02 
10299108&+02 

4o 786772 4-01 
-2 o 926el75-0l 

fEB. 1971, 7 HRS., 4g MINS., 60.000 SECS. G.M .T. USNM USFT I SEC 

6 OAYS, 11 HRS., 29 MINS., 5q.q99 SECS. G.E.T • RAGR . 254279826004352+003 

't<X YL 
1-' [)XY l 

.4446B3414 1)2B7l ~50 +0fll 

• 59 '\CQ?~G<;70637010+1)C1 0 

-. 22Ql OR4d248878895+00 l -.12706367315676458+001 
- • 3qz -i OB 62 759619006+000 -021680~14248867927+000 

SCLH!Q(f: NTRIC 
XL l.5114 1J•1l•J4 Yl 
P l L 7774~0fl+ C 4 Ot: L 

StlfNC(RAPH IC 
xs 1 . 12913 -~0•04 

ALTS l.hA 3':i314•04 
LT'S -1.540 2417-01 
LI N 1.7355364+12 

TQALT l.6837C73+04 

GFiJCENTP IC 

YS 
LAT <; 

LNS 
LAN 

F PAL T 

-3.fl05 3G1 7+04 Y 
2.Cl66578+05 DEC 

GEUGRAPH IC 
XG -t.r.Gl345A9•0'"l YG 
ALT l. 9 F224ll+ ')':> LAT 

F. llR.TH - t'CQN PLANE 
X:-.-IP 
RMD 

XMf 
Olh 

l .2553 L. 7.C +'J4 YMP 
l.7774~0 >i + )4 (1EMP 

-2.0127278-i-')5 YME 

1.8687404+00 LIA 

PLANF'!"AQ Y ((l{lRDlNATES 
X."\ -5. 3368539+04 YM 
l.!M 2.1382620H)S DEM 

xsu~ i:;.q1003G0+07 YSUN 

-7.89(•34 3"1 +·J3 LL 
-l .42~.2 1 G7•0 1 RA L 

l. 3703055+04 
-2.6511013+0() 

3.k63l5g2+01 
-l . 052q'J55+02 

P.7522522+0 1 

l.S 
l ONS 

LT E 
LAP 

1 .7676 7'17•05 '-
2.b2i:26e4+01 RA 

-6.4523qq3+0~ lG 
2.6285286+ /) l LOf\ 

l.2 ~~.)o6 3+04 lMP 
-3. 3.':>3Jr,;?8+(f) 1-A Mf. 

l.2 54':'6 t2+04 /MF 
-6.lG~OBlS+Q l 00A 

l .8 465831+05 LM 
2.5QB1637+01 RAM 

-'t.C.1\131fl+n7 ZSU/\ 

SE LE NCCENTR IC US CUL .\ TI NG EL E MFNTS 
SM!\S -l.A289523•r13 ECCS l .5bD"i70 9+0') lf'.CS 

VHS 3.94715 7 5•')3 RN!-lPS -2.G6346l9+1)l APMPS 
TAS 1.231')327•02 l:AS l .4gP: l3013+02 P.~AS 

SH!?NUCFNTP IC UNIT VECTUl<..S 
WX -<t.058 79r.7- 0 3 "v.•Y 
c.: x o.9896253- "l l r. Y 

4.7 Ar,~4."•.: -1 '•I 

4.J7 ~!'I O :H-'.'L 

•*•*** (SM I "10f1N REF. Ir· HAS t= '.\ 2- 2 7 
MEAN-LF-EP ~JCH 1G71 

•.I 
•ll 

. 1557500000·101100•003 HPS. fR{lM LAUNCH 

I<( S TART conk Dl~AT F. S I ER ANll ER/HR I 

-4.375 9 884•03 OXL 
- 2 .7258296+01 VL 

-e.2215485•02 
~.0511444+01 

-4. 30~01t44• 00 
-1.1023062+02 

DXS 
VRS 
LNE 

OR 

3 .4638077+03 DYL 
4o 3343159+03 PTHL 

3032%455+03 DYS 
4.3757000+03 PTR 
5. 3829076+00 DSMP 
403069155+03 VT 

-2.2803743•03 DZL 
803554090+01 All 

20828 1004+03 DlS 
7.9827453+01 AZR 
502707114-01 RSMP 
707280610+02 SEASV 

-lo 2602476+03 
-lo 150821<+)2 

-20490175!+0 2 
-903609116+01 

3o 3470500•01 
7. 78649b7+01 

0.r.;2q 7654•04 
1.0214901+02 

OX 2 08024745+02 DY - 208187354+03 DZ -lo739b674+D3 
V 3o 3242964+03 PTH -8 o 2262280+01 AZ l o 344'815+02 

R.q297653•04 
?.07%ql8•02 

OXG -3.48 1316 6+04 DVG 7.1857628•04 OlG -1 . 739~80~+03 
VE 700865522+04 PTE -2o3638268+DO AZE -000225228+01 

-l.04 2 70 18• 03 DXMP 
... 4 '17087 0 +01 VMP 

-1.04270?2•03 DXMf 
-3.23Qqf.Q5+00 LOA 

q.3673642•04 OXM 
1.0611QQS+02 LOM 

-2. 12~2493•07 RAS 

1.5138109+02 RANS 
-1.9773596+02 IN"IPS 

t. . 57771Q8+02 SLRS 

-8 • 77132500-01 PX 
1.8165376-02 sxo 

303850203+03 DYMP 
4 . 3343159+03 PTMP 
3.2663866+03 OYME 
3.8213385+01 DfiP 

-301835602+03 DYM 
2. 118 40 12 +O 2 VM 
-3.96685~1+01 LOS 

- 107951448+02 APFS 
1.7651216+02 APOS 
206252442+03 PERS 

2 06947816+03 OZMP 
e.3554090•01 AZMP 

-5o67216R8+02 DZME 
100610107+00 LRP 

-503836114+02 DZM 
302641860+03 ARGM 
606051623+01 OES 

807826534+01 RPS 
-4 06831619+03 TFPS 

400138433+00 MTAS 

-4.5356810-02 PY 807684053-01 Pl 
7.9598209-01 SYO -50298 1336-0 1 SZO 

-2 . 4480631:3+02 
-8.907467 1•01 
-2.448QO.::S 7•0 2 

lo 6807050+02 

- 4.796l98l•02 
l o l041899+:J2 

-1.5472195+01 

1. 025~574+03 
l o402ol61+02 
lo?085084+02 

4. 786368 'i-J1. 
-2 .q 27oQ45-0l 

f.F.B. 1971, 8 HRS . , 4 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

6 UAVS, 11 HRS . , 44 MINS., 59.999 SECS. G.E.T. RAGR .258040003337434+003 

kXY7 

R DXV l 
• 4 595562 3216 3550 2 j+ '1 t)l -.23AQ057?2 16466227+00l -01324770614317 2890+001 
• 5c3q45r;3 144 235 l l 4•')()1) - 03014~22 2458998105+000 

o:::L rNCXENTRI C 
XL l .5t!2od ll•Q 4 YL 
I-I L l. "4 ll ~4'7 H)4 OCCL 

<; ~ l i:Nl: (R llPH I ( 
XS l.17U5'113+:) '• VS 

·•Ll'S 1.74734"'".:•1, l A.TS 
l TS -l.537nl)Q'>-11 Ltl.S 
L lN 1.7355~":3t)2 L l\N 

r1--:..tT l 0 74 742l 4+•l'· i:;PAl.T 

-ft.2! 775 4_H0J LL 
- 1 .414727~•()1 lif: l 

1.41 2'11) 3 7•04 ZS 
-2.6740 '3 2 4+00 LONS 

3.85f.5131+01 LH 
-1.0541312+02 LAP 
9. 1150620•() 1 

-4.S62452q+o3 IJXL 
-?.7468lq7+0l VL 

-B.5 8~9249+02 QXS 
~.01sosg5 .. 01 vRs 

-~.2970816+00 LNE 
-l . 1C52014+02 DR 

-02 1634032489969873•000 

3 0452430! +03 DYL 
403210044+03 PTHL 

3.33l:3433+03 DY S 
403641652+03 pTR 
5.3750040 + DO DSMP 
4.2961871•03 VT 

-2027557 06+0 3 DlL 
803746449+01 All 

208023209+03 DZS 
709874031+01 AZR 
5o26D9316-0l RSMP 
7.6727658+02 SEASV 

- l .25752L.::)•03 
-101502467+02 

-2.4849..i'J0+02 
-9.3595059•01 

303351805+01 
100089323+n 

( 

( 

( 

( 

~., 



(' 

(' 

,. 

( 

\ 

( 

GEOCENTRIC 
-3.8013146+04 y 

2.0117189+05 DEC 

GEOGRAPHIC 
XG - 1 . 6464491+0 5 YG 
ALT 1.9773621+05 LAT 

EARTH -MOON PLANE 
XMP 1.3083 ~36+04 YMP 
RMP 1 .8411949+04 OEMP 
XME -2.0076036+05 YME 
DIA 1 . 8812 59 0 +00 LIA 

PLANETARY COORDINATE S 
XM -5.38 39 q56+04 YM 
RM 2.1384389+05 DF.M 

XS UN 5.9 110327+ 07 YSUN 

1. 7635 033+05 
2.6U9434+01 RA 

- 7.37325 71+04 ZG 
2.6272041+01 LON 

1 .29 0 9567+ 04 ZMP 
- 3.35 93541+00 RAMP 

l .29 09567+04 ZMF 
-6.227 1 B4B·H) l OOA 

t .fi4578Qq+o5 lM 
2.595~082+0 1 RA• 

-4.900 1410+ 01 zsu~ 

SE LE NOCENTR!C OSCULATING EL EMENTS 
SMAS - 1.82 85399+03 ECCS l. 5~26 815+ 00 l'ICS 

VHS 3.9476127+03 RNMPS -2.06 78340+01 AVMPS 
TAS 1 ·2324939+02 EAS 1. 5 1 50 839+0 2 MAS 

SELENOCENTR!C UNIT VECTORS 
WX -4.1068607-03 WY 
QX 0.99023~3-0l QV 

4.7889205-0l 
4. 05 83010-02 

****** CSM I MOON REF. /PHASE 32- 28 
MEAN-Of-EPOCH 1971 

wz 
Ql 

. 156000000000000+0 03 HP S. FROM LAUNCH 

RES TA RT COORDINATES I ER AND E~/HR I 

R. 9039901 +04 
1 .02 16425+02 

DX 
v 

701 

2. 70 69695+0 2 OV -2.8204581+03 
3.32527~0+03 PTH -8 . 2 11 624 1+01 

DZ 
AZ 

- 1 . 7 40457'1+0.i 
1. 337103 1+02 

8 . 90398n+04 
2.04 124 16+02 

OXG -2.9966030+04 DVG 7 .3799748+04 DZG -1. 740Jl86+03 
VE 7 . 9670539+04 PTE -2.3694841+00 AZF -Q. 0226C> 36+ 0l 

-1.0789071+03 OXMP 
4. 4616529+01 VMP 

- 1 .0789085+03 OXME 
-3.23003e7+00 LOA 

9.36n2354+04 OXM 
1. 0626 15 4+ 02 LOM 

- 2 .1 24820 0+07 RAS 

1. 5 1 18573+0 2 RANS 
- l .97~7193+02 INMPS 

4. 76 26875+02 SLR S 

-8 . 7786371 - 01 PX 
1.7465202- 02 sxo 

3.3838058+03 OVMP 
4.321 9 04 4+03 PTMP 
3 .26 44374 +03 CY"E 
3 . 8070090+ 0 1 DRP 

-3. 18173 3 1+03 OVM 
2.0822145+02 VM 

-3.9658 130+01 LOS 

-1. 7950866 +02 APFS 
1.7651068+0 2 APOS 
2.6367057+03 PE~S 

-4. 3990314-0 2 PV 
7.9583697 - 01 SYO 

2.ft 7753 19+03 DZMP 
8.3746449+0 1 AZMP 

-5 ,A42630l +02 Dll 
I .052842A+O O L RP 

-5.i.4A8 7 44+02 OlM 
3 .2639783+03 AflGM 
6.230 177 8+0 I OES 

8.791003 7 +0 1 RPS 
-4 .6859651+03 TFPS 

4.9 12 1810+00 MTAS 

-2.4400oL7+02 
-e.905ti035+ J 1 
-2.440062to+U 2 

l .678bJ03•ll2 

-4. fl2935.i9tlJ:l 
1.105484'.1•~2 

- 1. 546896>+~1 

1 . 02Bbtt~ 5tU3 

1. 4925L~4•UZ 
lo 297ts027+\J2 

8. 7693477-0 I PZ 4. 785•19&-Gi 
-5.29987•8-01 szo -2.9284239-01 

FFB, 197 1, HRS . , 19 Ml NS . , tO.OCO $ECS. G.M,T. uSNM USFT I StL 

b DAVSt 11 HR S., 59 MIN S. , 59.999 SECS. G.E.T. PA GR .2 h 1 8003600tHJ!>l!>+OUJ 

RXVZ 
RDXVZ 

.47438177816931889+001 

.59211874181695~44+000 
- .248 6 8315322312105+001 - .1378809960481 2536+00 1 
-.3907229A690944560+000 -.2 15 9oe11e692201;e+o00 

SEL ENOCENTRI C 
XL 1.6337393+04 VL 
RL 1 .9047554+04 OECL 

SE LENOGRAPH! C 
XS 1.227972 1+04 

ALT S 1.8109060+04 
LT S - l .5338~g7-0l 
LIN J. 7356382+02 

TR ALT 1.8109819+04 

GEOC ENTR l C 

VS 
L AT S 

LNS 
L AN 

RPALT 

-3. 797370 7+04 v 
2,0068998+05 DEC 

GEOGRAPHIC 
XG - 1.68 7179 6+ 0 5 VG 
ALT J.9724830+05 LAT 

EARTH-~OON PLANE 
XMP 1.361 42 04+04 YMP 
RM P 1.9047554+04 DEMP 
XME -2.00 24736+05 YME 
DI A 1 .8946963+ 00 LI A 

PLANETA RY COORDINATES 
XM -5.43 111 00+04 VM 
RM 2. 1386156+05 OEM 

XSUN 5.9 120262+0 7 YSUN 

-8.5644824+03 ZL 
- l.4 4360 1 5+01 RA L 

1. 4533251 +04 
-z. 69 5460B+OO 
3.83 7867 1+01 

- 1 .05 521383+02 
9.50 58228+01 

l. 75 9324 1 +0 5 

LS 
LONS 

L TE 
LA P 

2 .6256Qql+Ol RA 

-b .2 67 74 68+04 ZG 
2.6258 704 +01 LON 

1.3 274771+0 4 lM P 
-3. 3558753+00 PAMP 

L.32 74771+04 Z1'1E 
-6.2553730+0 1 OOA 

1 . 8449689+ 0 5 / />1 

2.5934392+ 0 1 Rl\f", 
-4.89G l5lll+ O? ZSIJl11 

SELENOCENTRIC OSC UL ATIN G ELEMENTS 
SMAS - 1.82810 51+03 ECCS 1. 5649529+00 I NCS 

VHS 3.9480721+03 RNMPS -2.9715 149+01 APMPS 
TAS 1 0233 7 576+ 02 EAS 1 .533 1586+02 •• S 

SELENOCENTRIC UNIT V EC T O ~ S 
WX -4.1592068-03 WV 
QX 9 .9908 635-0 1 OV 

4. 7AA 1 5E3-0l 
3.932'177 1)-02 

•••••• CSM I MOON REF. /PHASE 32- 29 

"' Cl 

-4,7485298+03 OX L 
-2. 76 64685+01 Vl 

-5.9575529+02 
4.98042 0 4+0 1 

-4.2850986+00 
- 1 .0431440+02 

a. 01a2041+04 
l . 021A 001+0 2 

oxs 
VRS 
LNE 
o~ 

DX 

3.44181111.:•03 OV L 
4.3103683+03 PTHL 

3.3434739+03 ovs 
4.3535298+03 PTR 
5.366g872•00 OSMP 
4·286 16 56•03 VT 

2.6192 175+02 av 
3.326 780 3•03 PTH 

-2.27 11 574+0 3 Oll 
8 .1925 4 34 +0 1 AZ L 

2. 7772101•03 DZS 
7. 990 763q+Ql ALR 
5 . 2~ 11443-C'l RSMP 
7.6289274+02 SEASV 

-2 .P.225665+03 
-8. l978A48•f11 

oz 
AZ 

H.8782 0 42+04 
2 . 00 37966+02 

OXG -2 .50145 5 7+04 OVG 7 .5 ''16925+04 DZG 
VE 7. g 47624Q+04 PT E -2 . 3755599+ 0 0 Alf 

-l. 11 49979+03 OXMP 
4.4 276 764+ 01 VMP 

-1. 11 49982+03 DXME 
- 3·22~0609+00 LOA 

C. . 3530576+ 04 DXM 
l.Ob403~~t02 LDM 

-2. 1 24390 7+ 07 RAS 

l. 5 1 1q073+02 RANS 
-1.9739586+02 INMPS 

4.9478796+02 SLRS 

-R.77q0511;3-0 l PX 
1. 67 17414-02 sx r1 

3.3822440+0 3 OYMP 
4.3 103683+0 3 PTMP 
3.263C499t(l3 CVM E 
3. 7926 229+ 01 ORP 

-J.1798898+03 OVM 
2.0460270+02 VH 

-3.9647710•01 LOS 

- 1. 7950232+02 i\PF S 
l. 7650907+02 APO S 
2.6490 6 56 +0 3 PEP S 

-4. 25 32384-02 PY 
7.9 5~ 8455 -0 1 SYO 

2.660 9 262+03 DLMP 
e • ~Q25 434+('} fllM P 

-6.0fl66511.: l+ n 2 DZME 
1.043099 1•<'0 L RP 

-5 .!> 1409 10+ (12 OZM 
3.2637689•03 ARGM 
5 . 1155 1929•0 1 OFS 

8. 7999238+0 1 RPS 
-4 . 68Q 003 2+ 03 TFPS 

'•.9 104294 +1) [ MTAS 

8.77133F:J-Ol Pl 
-5 . 30 l 69l l -O l Sl O 

- 1 .255011.H:J) 
- l . 14970ltt+J2 

-Z . i.8008~ 7 +J2 
-9 .349.>9!:>9+ Vl 

3.323.il3l•Ol 
7.8Z994bj•lJ l 

- 1. 741 L5&'1 +03 
I. 3300<>'>+J2 

- 1.74l! 't7-J•J3 
-9.022b25Ut'Jl 

-2.43 2~'.:>!>7 •:>.l 

-B.903 l u '.->o • a l 
-? .432' !>'t>•02 

1.676,0:,7•02 

-t..R62't ·l ~.> • 02 

l . l 06 7 7t;b t J2 
- 1 .546!>7'.1.>•Jl 

l . C32793t+J ~ 
l. 4925l f.h+J2 
l. 297!7C .... •J t:. 

4. 7 85-. 1:;1,-J l 
-2."129£ 7 ~ .:. - . J l 

MEAN-OF-EPOCH l 971 FFR. 1971, HRS., 34 MINS . , 60.000 SECS. G .M.T . U S~M USF T I StC.. 

, 156250000000000+003 HRS . FR OM LAUNCH b DA YS , 1 2 HR S., 14 MINS., 5q.q99 SECS. G.t . T. PAGR .265560t26b23!> ~6 • 0u3 

RESTART COORDINATES I ER ANO ER /HR I 

RXYZ 
R DXVZ 

.4B9 1 63 l 45 78bbb60 7+0 0 1 

.590409 194758 174 83+000 

SELENOCENTRI C 
XL l .6846454+04 VL 
RL 1.968 1722+04 OECL 

SELENOGRAPHI C 
XS 1 .2 77 55 14+04 

ALTS 1.8743229+04 
LT S - 1 .5307 266-0 1 
LIN 1 ·735695 1+0 2 

TRALT 1. 8743988+04 

GEOCEN TRIC 

vs 
L ATS 

L NS 
L•N 

RPA L T 

-3.79355 1 8+ 04 v 
2.0020197+05 DEC 

GEOGRAPHIC 

-8.9005840+ 03 
- 1 .4519064 +01 

l .49 42790 +04 
-2. 715482 8 +()0 

3.82522 1 l+ Ol 
- 1. 05642 61+0 2 

Q.9256256+01 

1.755 141 5+05 
2 .&2 i.26~7+01 

-.2584423A640 18079 0+001 
- .39002555 735244 i. Q8+ 00 0 

ZL - 4.93 42496+03 OXL 
RA L -2.7849095+01 Vl 

ZS 
LON~ 

LTf 
LAP 

PA 

-q. 3244865•02 
4 .94 70823•01 

-4.2 7 30956•00 
3.688Q954+00 

R.8524060•('14 
1 .0219626+02 

oxs 
VR S 
LN E 

OR 

DX 
v 

-. 14 327365~ 1 04 7 8 1 73+001 
- .215 5 10 132883465 77+000 

3.4318744+03 DYL 
4.2996243+03 PTHL 

3.35099~0+03 DYS 
4.3437109+03 PTR 
5.3589474+00 OSMP 
4.2767889+03 VT 

2.53044 19+02 ov 
3.3287647 •03 PTH 

-2.26 7103 5+ 0 ? 
8 .40 02304 • 0 1 

Oil 
All 

2.7527016+0 3 DlS 
7 .9919507+01 ALR 
5.24 13 633- !"'l RSMP 
7 .~953982 +0 2 SEAS V 

-2 .tl25 02C,.b•0 3 
-A. }849456+(11 

r1 
Al 

- l .252o9bti+O::S 
- l .l49177 o +J i! 

-2.475Sib49+V2 
-9.~395tlLti .. 01 

3. 3 l l 'i<.t7"l+ J l 
7.84'1t.U~J-t.Jl 

- 1 . 742 £:>.) J • Jj 
l. 323c>(,nt ll 2 

XG - 1.720 5 120+05 YG -5 .1 407 239 +0 4 ZG 8.R5Z4055+04 
l .96b35b4+02 

DXG - 1.9980443 +0 4 DYG 7. 6 70 3 74 6•04 OlG - t.7 42ldL .. • J .) 
ALT l .96 7 6n29+05 LAT 2.62452 75+01 LON VE 7. Q282522+0 4 PTE -2.382 0 243•"~ 6ZF -Q.0?2~9~7•Jl 

E .AR TH -MOON Pl AN E 
XM P 1 .414 5'•96+04 VMP l o3b36364+04 ZMP -1. 15oq9oq+o3 DX ~P 3.38 119 38•03 DYMP 2.644894 7 +03 OZMP -?.i.21)'t 9Vb tJl. 



RMP 
XMf 
01 J\ 

1.9081723+0~ OEMP 
-1.9973371+011 YME 

l.909070Hn1 LIA 

PLO.NF T~RY COURDIN/ITES 
XM -5.47819 71 +04 YM 
PM 2·1387Q20+05 DEM 

xS llN 5 .CH30196+07 VSUN 

-3.~!.>25~1 7• 00 f.AMI'.= 
l.3 6 363f-3+04 l/>' t 

-6.284570S+Ol DOJI. 

l . 8'•41473+05 ZM 
2.5910568 + 1)1 RAM 

-t,, !:l'H.l-1612 + 07 zsu~ 

SEL ENCCENTRIC OSCULAT I NG ELEMfNTS 
SMI\$ - l.8276tt79+'13 ECCS 1.5673911+00 INCS 

VHS 3.948565Q+ ~ l ~~MPS -2.9744~P~+01 APMPS 
TAS l.2348370+1 2 EAS l .54S69 59+02 ~AS 

St. LENOCLNTR IC UNIT VECTORS 
i'iX. _ ,+. 215 C) 'J 5 l -'}3 WY 
C: X ..;. G- S l~J. ) 9 3 -•? l QY 

4 . 78 732 '1 '1-f: t 
3 . 7 9Q6 bt- l- [•2 

*"'* *** CSM I ,\jnQN PfF. /PHASE: Jz- :10 
M !" AN ·~fJ F-f P[J (b ]971 

WI 
QZ 

• l 5 ~50·10 00'):l ti (· O O +O rJ Hf. S . F 1<11 ) '-l LAUNCH 

i<>= ST A~ l' CUUROINb.TFS ( ER l\NO ER/Hf. ) 

4.3950110+0 1 VMP 
-1 . 1509803+03 DXME 
-3.2280399+00 LOA 

9.3458309+04 DXM 
1 .06 54450+02 LOM 

-2.!239612+07 RAS 

1 .5 1 396 !1+02 RANS 
-1.9720739+02 INMPS 

5. 1 333073+02 SLRS 

- ~.7795050-01 PX 
1.5921006-02 sxo 

702 

4.2996243+03 PTMP 
3.2621741+ 0 3 DVME 
3. 7781826+01 ORP 

-3.178030 2+03 DVM 
2.0098387+02 VM 

-3.963 7290+01 LOS 

-1. 7949543+02 APFS 
1. 7650730+02 APOS 
~.662361'?+03 PERS 

- 4.09811 14- 02 PV 
7 . 9552623-01 svo 

8.4092299+0! AlMP 
-6.1649428+02 DZME 

1.0326649+00 LRP 

-5.5 792618+02 DZM 
3.2635598+03 ARGM 
5.4802084+0! DES 

8.8094260+01 RPS 
-4.692286 7+03 TFPS 

4.9085873+00 MTAS 

8.77 13790-0I PZ 
-5.3035774-01 SlO 

-8.9019976+01 
-2.4254907+02 

1 .6 743"41+02 

-4.8955626•02 
1.10807'2+02 

-1. 5462502+01 

1 . 0369911 +03 
1.4925075+02 
1. 2964305+ 02 

4.7848663-01 
-2.930 1612-01 

F-FB. 1971, 8 HR S., 4q MINS,, 60 . 000 SECS. G.M.T. USNM USFT I StC 

f , DAYS, 12 HR S., 29 MINS., 59.999 SECS. G.E.T • RAGR .269320893566677+003 

RXYl 
RDXYZ 

• 5039031 1 e12 5& 7rn6•001 
. 5~~805~23159 1 6670+000 

-.268 18490666282768+001 -.1486567624 7661032 +001 
- • 3893 8 52 l 45S 9 346 7 2+000 -.2 1514 3 131 2939 1505•000 

S t L F/\! UC CNTRIC 
XL 
" l 

l .7 3 54Jne+04 YL 
l.f.' 314 5 47+ 14 l:f: L 

~.· l.fNuGR1h' HI L 
}:"'.) 

·' l T ~ 
LTS 
LI N 

fl'.\ f\ { T 

t . 327 24 t+ .>l + l) "t Y<. 
l .9 '.:\7 0 0 "3 • ·V• LO. TS 

-l. ':-? 75':5M;- ·Jl l1'1S 
l . 7 35751:i Z+ •:,J Lll.N 
l.937~1312 +'14 RPl• LT 

Gt"O C.. l:: NTqIC 
-3 . 7f1 qR478+ .14 Y 

1 . 9971379+05 Of:C 

Gl·C Gt:- ti Pr IC 
XG - l.746~'t0 P 'l1:- Y l> 

ALT l.c;lb272ll• •)5 L6. l 

rMnH-1"00~ PL Af'IJ E 
X'IP L46 H47<,+) 4 YMP 
R·'1 P .?. • .1314 'J ~·1•JI• OEMP 
X'I [ -l . GG21'1 '3 4+) 5 V,..F 
nrA l.q244"6f,+ ·1 " LJ,\ 

P t.Al ::· l "' R Y CnllRO T/\J iHE S 
xv 
PM 

XSU ·'I 

- i:; .525 ?')~ H14 Y"I 
2.l384 ·>1>2 H ) "> Ol '' 
5 . ';141) 1 2 7• ')7 y sur~ 

-c;. 23 1) l l (' fJt •)"1 l L 
- 1 . 1... r:;<;~-. <"lt-, + O l P il l 

l .c;3 4r' 74 1J t 0 4 lS 
- 2.7142,<. )t- fJO LONS 

3 .8 12"•751+ 0 1 LTF 
- l. G? 7 54 ~G+O .:'. U1P 

l .0 37 'i58 7+0 2 

1 . 75095"i0t- (~~ 

?. f. 22 <i l '.A.2•"1 ~j.. 

-:1. (;~ -, l l l l'.i i 'J 4 lG 
2. f:. 23 1 7:; ">• 0 1 LOf\J 

l.3Q 44424~G4 LMP 
- ~.34~37J ~ +O~ ~A~P 

I . 3'l CJ4423+ 0 4 U·1f­
-h. 3l~ Pn5 5+Ql L O~ 

l . F. .. 33l r. lt0? LI-' 
2.5~A6~ ll•Ol RAM 

-4.891 1 1 0 ~·01 zsu~ 

Si· L '.-N C"K[NTRlC O<:.CU LATING ELH·.ENTS 
~ "iA S -I.82 7 l·J79 +- J 3 t:CCS l. " 71'l 02fl•C·O I N(.S 

VH S .3 0 Q4 90 8 .-.t. .. ':'J P \MPS - 2.'17t73<;2+~1 /\P MPS 
TA S l.?357 ·+ 34 +02 C:AS l . S6563lft• G2 Ml•S 

S fL FN t!C E"l'>/Tf\IC U"'IIT V '..C l(} ~ S 

wi -4 .27734~8- ) J hY 
ox Q 0 0t42 l ,, P C' ·· ') l () Y 

4.7R{ ·4 "3q 2 - 1) \ 
3 .f 5fl l c. .~ 'i-(j,2 

>eo <i* ict 4<* CSM I "l fl OI~ ;.. ff- • n : HA s r ~ 2- 3 l 
"1ffl"l -U F -E: Pr. CH l t. 71 

"' r. z 

• 1 ~c1': ·)Ll nG ) .)('Gl) <_, t-0 0 3 HI< s. r: r. Ci l~ LALI N( h 

;) ~ S T.\R T C() LH•D i t·1ATES I f ..i ,\ ND f:f</ b i; ) 

-'1. llq6401+03 OXL 
- z . q022ijF.f1 +01 Vl 

- '-' .6 1707751+02 
4.0:-,,l4Cl87+-Ql 

-4.2C.10722+00 
1. 0!>iQ6ltHOl 

oxs 
VRS 
LNE 

DP 

3.4225516+03 DVL 
4 . 28Q5994+03 PTHL 

3.358873 1+03 ovs 
4. 3346365+03 PTR 
5.3508850+00 DSMP 
4.2680023+03 VT 

-2.2633813+03 DZL 
R.4248 1 28+01 All 

2.72872 98+03 DZS 
7 .9940699+01 AlR 
5.2315794-01 RSMP 
7 .57l!945+02 SEASV 

B. 8 2 '>59f')q+04 
1.0221201+02 

DX 2.4639712+02 DV -2.8278109+03 Dl 
V 3.3311871+03 PTH -8.1727429+01 AZ 

P . !LU-15 9 06+04 
1 . 9 2'39208+ 0 2 

OXG -1.4885520+04 OYG 7.76562~4+-04 OlG 
Vf 7.9089294•04 PTE -2.38885 13+00 AZE 

-l.lf. l:: fl62.4+03 fH.t"P 
t... 3 t. 35 2CJA+Ol VMP 

-1 . 1 1368623+03 DXME 
-3.22t.9708+ 00 LOA 

9 .33~5549+04 DXM 
l.06 ~85At.+02 LOM 

-2.12353 1 8+ 0 7 RAS 

l . ? l .. Olfl8+02 PANS 
-l.C) 'T00623t-02 INMPS 

5 .31nc:s11+02 SLRS 

3. 3806115+03 DYMP 
4.2895994+03 PTMP 
3.26! 7660+03 CVME 
3. 7 636850+0 1 ORP 

-3.176 1544•03 DYM 
l ,97364<H+02 VM 

-3.0626870+01 LOS 

-1 . 7948800+02 APFS 
I.7650537+02 APOS 
2.6766339+03 PERS 

2.62937f.9+03 DZMP 
8Q4248 137+0l AZ MP 

- 6. 3 100952+02 DlME 
l o0715 140+ 0C LRP 

-5.6443858+02 DZM 
~. 2633511+03 ARGM 
5. 1052238+ 0 ! DES 

8.8 195275+01 RPS 
- 4.6958264+03 TFPS 

4.906653 7+ 00 MTAS 

- 1.2505635+03 
-l .148o73tHJ2 

-2.4714091+02 
-9. 3300046+01 
3.299~840+01 
7 - 8684:'.053+01 

- 1.7434251+03 
l . 317843U+O< 

-1. 7434:'.089+03 
- 9. 0231441+01 

-2.4188241•02 
-8.900£337+)1 
-2. 418&239+02. 

1 .6 720 900•02 

-4. 9280153•02 
I .10936b5+0< 

-l.~459270+01 

1 . 04l490H+03 
1. 492~044+02 
l .295b41:1+02 

- ~ .17go97Q-Ol PX -3.9333820-02 PV 8.7724656-01 Pl 4.784<553-01 
l. '.>0 74606-0? sxo 7.9536165-0! SVO -5.3no5371 - 0 I szo -2.9310790-01 

1-t: B. l 'H l, 9 HKS., 4 MINS., 60.000 SECS. G. M.T. USNM USFT I St:C:. 

f, CAYS, 1 2 HRS., 44 MINS., 59.999 SECS . G.E.T • RAGR .273081 160309759+003 

R XY l 
C{)XY 1 

• ;, l ;Jb '14 2 0 8 l9Q 3 l r_•'- {t 'l'll 
• ') >'?2 t: 7 (' 4)7('llfl ')f.. (/'H ;;:)') 

- • 277t; l 2 0'3792 l 9 13 4Q+OO l - . 15403105603146280+001 
- • 3P.A 7Q7 7 t124 3 3 7554 0+000 - • 2 14 80498184587267+ 000 

c.~ l. >. : ·ifJ C Hlf ~ I C 
XL l . 7x ~, 'l H1 t..t '-'· Yl 
CL 2.oc,,,bl l O+ '! .'.t Lf-.'.:L 

Sf Lf/', 'l GRAPH I C 
X...-, l . 377'1573+')4 YS 

~ t_T C, 2. C0 J76 1 7+ 1 4 LAT S 
!..T·· -l .5 243B24- Dl L f\. S 
Li N l . 7 3 5f:.1 2 17+ :J 2 LA N 

Tl{fl. l T 2 .C C'')i3 37f• ") "'t .. P AL T 

•, dJCF NH IC 
-1 . 1tj~z1.qi;+ 04 v 

l.GQ22"'>18•')S DEC 

· ; ;' ( .~ APHJ C 

"' Alf 
-l.7 ti 4S q 1 3 +·h y(, 

i. ;j 713·no+')5 LAT 

F.'~ QT l i -rl. (' 1) t\ P Al :E 

..< ".P l • ""• 1·) 21) l + f) 1• YMP 
·•. '-' i' I .:) 4? 111 • )1, [1 1-. "1P 
X"1( - !. ~ 71) 4?lt }') Y."\ r 
l)fA l . q t. ')7154 +r . l L[A 

f'~ . tiNr T AF Y r •.: 1R' JINAT ES 
XM - 1 •• -;. 72_2f1 7Ct ')4 YM 

,, .. , ;. I J'1l 4 4l+05 r)(M 

-<·.1 1·1 ~. ' '1Sf'"'ib + )7 Y SU/\ 

-c:;.57ll07"it-(ll / l 
- 1 .4~ 7 ri26~+ Jl \'Al 

l . ~7 ~ 11 7~ +04 I S 
-2.7 ';. J :iei3 ..... tM) \ Q:·J$ 

3. 7 <.;'1C. .'.' 9 ?.+ 1• 1 l Tl-
- l • 0°· p t· <t 0'> t- (I/ LA,, 

l. fl•l? Oo27+ 0 .2' 

l • 74 t 7 t .<. 2 t- ( 1) 

2. t.2 l .. , ', 15+ f' l I~ t. 

- 2.Y4l "l" /7t- ')4 lG 
?, ,..,?1Pl 4 4•0l t.nfl. 

) . 434 ; !12 4+ 1) <. l Nµ 
-·1. ·.1 ·0 6-_:l Z.1 i • ') fl i; A:-11'-' 

1 o t... 3 4 '~ ·~ 2 4 + r,<o l !I f 

-f;. 0 :-i 4t-l ')15t-Ul lJUA 

l .P4 247 ~3 1•l':- ZM 
z . ~ >< f: 2 520•1Jl RAM 

-4 . b1C l t1 00+J7 LSU /\ 

Si_! [NQ(~~; T P if '""J':) f\JL AT I /\G i l ~ PNT S 

-5.304727 2+ 03 OX L 
-2.t{l861 78 +(' 1 VL 

-i .')056466+03 
4 .~A3 B1<;1+0l 

-4. 2 4 S!1289+00 
1. 6 .'P5970+01 

H. fifot~ 7575+04 
} .~1223012+02 

DXS 
VRS 
LNE 

OF. 

DX 
v 

3.4137844+03 DYL 
4.2802301+03 PTHL 

3.3670732+03 CVS 
4. 3262433+03 PTR 
5.3428000+00 CSMP 
4.2597575+03 VT 

-2.2599666+03 Oll 
A.43'13883+ 01 AZ L 

2.7052379+03 ozs 
7.9942173+01 AZR 
5.22 1800!-0 I RSMP 
7.5554380+02 SEASV 

2. 3952184+02 DY -2 .830Ql3l+03 oz 
AZ 3.33401!3+03 PTH -8. 1612 233+0 ! 

- l.248!>98:J+03 
- l.148187 7+JZ 

-2.467?33tl+J2 
-9.320ti407+01 

3.28772(;'3+01 
7 . fl85&0<t7t-Ul 

-1. 744701:,+03 
i. 3125tJ/ j+02 

~ . g Q" 7574t-04 
l. Ci GJ4806+02 

OXG -9.7521 17 3+- 0 3 DYG 7.8271992~04 OZG - l .744~14£t-03 
VE 7.8896475+04 PTE -2.39601P5+00 AZE -9.0233022+0 1 

-1 . 22:2 t-.477+03 OXMP 
... :H \l 2 17t-Ol VMP 

-l .l.i2 b49 H+03 OXl-IE 
-3. 22"J 8539+-00 LOA 

G 0 .33 1230 2 +0 4 OXM 
l.Ot M7 715+-02 LO M 

-2. 1 2i! 0 2 2+'J7 RAS 

~ .380458 2 +- 0J DYMP 
4 . 2802302+03 PTMP 
3.2617870+03 CYME 
3.7491344+0 1 ORP 

-3.1742625+03 OVM 
l.9374599+02 VM 

-3 . 9616453+01 LOS 

2 . 614320 3+03 DZMP 
8 . 4393878+01 AZMP 

-6.4666388+02 DZME 
I . 0096172+00 LRP 

- 5 . 7094626+02 DZM 
3.2631426+03 ARGM 
4.73023 89+01 DES 

-2 . 412!>1!>2•02 
- 8.898'ttibl. +Jl 
- 2.412~1?0+02 

l.669o002t-02 

-4.96lb3, 2: +02: 
1 .11006£ 7+02 

-l.545bU3tl•Ol 

(' 

r 
• 

( 

' 
\ 
' 



( 

(' 

f' 

( 

\ 

\ 

( 

SMA S 
VHS. 
HS 

-l.A26'64e•03 ECCS 
3.Q4q6282+03 HNMPS 
!.2364A66+02 EAS 

SFLFNOCENTRIC UNIT VECTORS 
WX -4.3435Jb2-03 WY 
UX 9.99263R5-0I QV 

1.5727943•00 JNCS 
-2.9762327>01 APMV S 

I·5A00993+Q2 MbS 

4.7654660-0 l 
3.5062445-02 

Wl 
Ol 

****** CSM I MOON PEF. /PHA SE 32- 32 
MEAN-OF-EPOCH I97I 

• I 5 7000000000000+003 HRS• FROM LAUNCH 

RES''"' COUrn lNATES ( ER ANO ER /HR I 

l.5 140606+02 RANS 
- l.96791 86+02 !NMP S 

5.5049 142+02 SLRS 

-6. 7605033-01 PX 
l .4 177126-02 SXD 

?G3 

-1. 7947997+0 2 ApfS 
1·7650326+02 APOS 
2.69 19229•03 PERS 

8.83024 1 8+0 1 RPS 
-4 .6996328+01 TFPS 

4.9046275+00 MTAS 

l. 046..>U'.j l t-03 
l.492~0 l.£+J2 
l .294ts0lo+02 

- 3.7566596-02 PV 6.7735993-0 1 Pl 4.763~bd - J l 

7.9519120-01 SVO - 5.3075695-0 1 SlO -2.932UL'>•-JI 

FEB. 1971, q HRS ., 19 MINS., 60.000 SECS . G.M.T. USNM US F T I Sll .. 

6 OAVS, 12 HR S., 59 MINS., 59.999 SECS. G.f.T. RAGR .27684 \ 427u)t. 11 '•.1 • :).).;> 

RXYl 
~ nxv1 

.53326~69302606760+00I 

.565875525~8535261+000 
- .26762520570 794766+001 -.159397234688926 79+00 1 
-.36R25955463 154 164+000 -.2 1449361432678964•000 

c; ~ L F. NCC F NT RI r 
>.:L l.r3654l q +'.')4 YL 
kl 2.15764q0+04 DEC L 

SELl'NCGRAPH I C. 
XS l. •2•9936•04 

~l TS l.0~37QQ7+04 
LTS - l .52 l 2ll9-11 
LIN !.7356116+02 

T•ALT ?..0636756+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

P. PA LT 

-1. 7827495+04 v 
I .9873666+05 DEC 

GFCGHAPH IC 
xG - 1 .7752216•05 
ALT l. q5zq499+Q5 

ftr.RTt-l-1"CON PLANE 
X~P l.574372~+a4 

HMP 2. 1 57b4QQ+04 
XMF - l .98le625+05 
DIA !.95~0697+00 

PLANETARY COOROINATES 

VG 
LAT 

VMP 
DEMP 
VME 

l I A 

X"I -5. t- 192Ql5+04 YM 
'" 2 .I393!97+15 DEM 

XSlJ~I 5.9 15Qq04+0 7 YSUN 

-~.Q056210+03 ll 
-I.473934!•01 PA L 

!.61 50 163+ 04 
-2.7665053+00 

3.7672634+0! 
-l.05G7152+02 

1 .13104e2+02 

l o 7425685+05 
2.6?0 1606+01 

ls 
LONS 

LTE 
LAP 

l 
PA 

- 1 .6800350+04 ZG 
2.6204443•0 1 L O~ 

1. 47C"f1225+04 lMP 
-3 . 34339 10+00 ftA~P 

\ .4700225+04 ZME 
-6.3764658•01 DOA 

108416247+05 ZM 
2.5838295+01 RAM 

-4.895 1891+07 ZSlJN 

SFLEN~CF~T• I C OSCULATING ELEMEN TS 
s~A~ -l.~261384+03 ECCS l. 57577l2+00 INC5 

VllS 3.q5Q l Q74+Q3 RNMPS -2.C:Hl9554+0l APMPS 
Tl\S l. 237075?+02 EAS l. 5958279+02 Ml\S 

SE L[NOCEN TRJ C UNIT VECTOPS 
WX -4.4 1 4~37 1 -03 WY 
QX 9 00035112-01 OV 

4. 7644686-0 1 
3. 3497414-02 

• ** *** C SM I MOON PEF. /P HASF 32- 33 
MEAN- OF-EPOCH 1971 

Wl 
oz 

.15725 0 000000000+003 HRS. FROM LAUNCH 

R~S T ART COORDINATES ( E~ AND ER/HR I 

-~.4895348+03 DXL 
-2.8340764+0 I VL 

- l. 0 4 216GJ+03 
4.8536876+01 

-4. 2369656•00 
3 . 798057~+06 

R. 771,QQ3l+04 
!.02 24 768•02 

DXS 
VRS 
LN E 

DP. 

DX 
v 

3.40~5215+03 UYL 
4.2714606+03 VTHL 

3.375566I•03 ovs 
4.3 164762+03 PTR 
5.3346924+00 OSMP 
4.2520120+03 VT 

-2.25,6382•03 DZL 
e.4530364•0 1 Al l 

2.66217~6•0? DlS 
7.9934748•01 AlR 
5.2120 1 35-01 RSMP 
7.5473839+(\2 SEASV 

2·331~706+02 DV -2.f342R74+0 3 Ol 
Al 3.3372054+03 PTH -8. ! 503345•0 1 

~. 774902 6•04 
!. 6540676+02 

OXG -4.60 19464+03 OYG 
VE 7.6703992+04 PTE 

7.8549926+04 DlG 
-2.4035056+00 AlE 

- I . 2 563425+03 OXMP 
4.3036A89+0l VMP 

- l .25~342 1 +03 DXMf 
-3.2246905+00 LOA 

9.32385h5+04 CXM 
l. 0696836+02 LOM 

-2. 12 26 726+07 RAS 

l. l:)l4146b+02 RANS 
- 1. 96564 1 3+02 fNM PS 
5.~~ 111 64+02 S LR S 

3.3607000+03 CVMP 
4.2714606+03 PTMP 
3.2622030+03 OVME 
3.7l45256+01 DRP 

-3.1 7 23544+03 OVM 
l.901269 3 +02 VM 

-3 . 9606033+0 1 LOS 

- 1 .794 7134 +02 APFS 
l . 7650007•02 APO S 
2. 708,692+0 3 PEPS 

2.5qq6789+03 DlMP 
8.4530384+0 1 AZMP 

-6.6 110339+02 DZME 
q.q696247-0l LkP 

-5.7744925+02 DZM 
3.?629 346+03 ftRG~ 

4.35'>2540+01 DES 

e.A4 15A 46+01 RP S 
-4.7037l64+n: TFPS 

4. Qfl25075+0C• MT AS 

-l .2467tsb j I .)~ 

-l. 1477l.btJ('. 

-;; • 463'J J (,, ,), 

-9.~ll 'J0bb •Ol 
3.275bot.'HJ1 
7. qQ2 J'lb£ +Jl 

- 1 . 746.:'.4'J"ftJ3 
1. 3077'-t:'.>~:it-02 

- l .746l.9b i:'. t0J 
-9.0234<tllb+V l 

-2.40t>~JO S+:'./.: 

-R.f"i•67'tJDtJl 
-2 .406~.1(.;'J'+"J.:'. 

1 .6611.t::d:>t-02 

-4.994olb•tt-02 
1.1119~:> 7t- J 2 

-1. 545280:>•0 l 

I . 05 1 4J'1 7•0J 
1. 1•92 11'17'1t-JI 

t. 293';1{,,. •vL 

-8 0 78 10 541-01 PX -3.57428 19- 0 2 PV 8.7747723-0 1 Pl 4.782b~Jv-U1 

1.3227297-02 SXD 7. 95C l 420-0l SVO -~·30% 748-01 SlO -2.933Uld -O l 

FEB. 1971, 9 HRS., 34 MINS., 60.0 0 0 SECS. G.M.T. USNM USFl I SU. 

6 DAYSt 13 HRS ., 14 MIN S., 59.99~ SECS. G . E.T. ~AGR .2806016937959Ll.+003 

RX YZ 
RUXVZ 

. 5470q864249409 107+00 l 

.5R4533J00265n6S4 1+000 
-.2~7325448092 7 204 7 ~00 1 -.16475594451 1 456~7+00 1 

- . 36776723 1270 ! 9929+000 -.2 14201 16496296 1 43+roo 

SFLENOCENTR I C 
XL l .8669265•04 Vl 
RL 2.2205756+04 UECL 

S< LENOGPAP HIC 
XS 1.4770576+04 VS 

ALTS 2 .1 267263+04 LATS 
LTS -l.5160364-01 LNS 
LI N l . 7359t60•02 LAN 

TRALT 2 .1 268')2~+()4 f<P ALT 

GEOCPHI< I( 
x -3. 7793 400+04 y 
R 1.9624759+05 DEC 

GECGRAPHIC 
XG -1.7762260•05 VG 
ALT 1. 948059 1+0 5 Ll\T 

EART~-fi/CON PLAN!: 
XMP l.627'J')9P+04 YMp 
RMP 2. 220575A+'J4 DEMP 
XMf -1.Q767142+05 YMf 
Uit• t .9764373+'>0 LIA 

PLAN ET tir:.v cnnRO IN A TES 
X~ -5.6662666+ ')4 YM 
f."1 2. 1394g5 1+os DEM 

XSUN 5.9 l h940G+')7 Y SUN 

-1.023969 1 +04 ZL 
- I . 4604565+0 1 PAL 

1 .6545764+04 
-2. 784 l80 8+0C 

3. 7746375+01 
-l .060 767 2+02 
1.1917728+~2 

ls 
LONS 

LT F 
LAP 

1 . 73 A367 7+05 l 
2.h l 880l3+!l l PA 

-5. 165706 7+ 03 ZG 
2 .6 1 '10653+f) l LOI\ 

l . 504AOet;+04 lMP 
-3. 3405724+00 i'A"4P 

l.Sn4e084+!l4 ZME­
-6.41191302+01 [' Llti 

1 .8407646+0~ lM 
2.5Al39l9+0 1 Rf\ "'• 

-4.~94 1 982+01 zsu~ 

Sl LE,OCENTP I C OSC ULATING ELEMENTS 
SMAS -l.8?55~R3+03 ECCS l.576943HOO I NCS 

VH S 3.950 7 925+~3 PNMPS -2.97~q869+0 1 APMPS 
TAS 1 .2375166+02 E-AS l .t.101441+02 "4AS 

S~lfNOCfNTR IC UNIT VE CTORS 
WX -4.4909C93-Q3 WY 
fJ)( q.q941e5~-0 1 QY 

4. 7633646-01 
3.1624912 -02 

• • •••• C SM I MnON RFF. /PHASF 32- 34 
MfAN-OF-fPOtH 1 971 

wz 
Ql 

-?.6740652+03 OXL 
-2.•487 137•0 1 Vl 

- 1 .0786225•03 
4.ti244375+01 

-4.224R825+00 
3 . 79 80573• 08 

OX S 
VR S 
LNE 

DR 

3.3977 !7 P•03 DY L 
4.2632415+03 PTHL 

3.3643324+03 DY S 
4 . 3 1128 59+ 0 3 PTR 
5.32656 \ 0•00 CS MP 
4.244 7 27~+03 VT 

-2.2539765+03 OZ L 
e .4658377+0 1 Al l 

2.6594992+03 ozs 
7 .99 I 9 1 83 +0 l AZR 
5 .2022316-01 RS MP 
7 .54h3492 +02 SEASV 

A.7490255+04 
1.0 226565+02 

OX 2.2 7 28 7 63+02 DY -2.8379240+0? Ol 
3.340 74 17+03 PTH -E!. 1400295+0 1 Al 

P .7400255+04 
l . 8 l t:639b+02 

OXG 5.4255351+02 OYG 7 .8490450+0~ DlG 
VE 7.85117 83+04 PTE -2.4112959+0 0 AZE 

-t.2939508+03 OX"4 P 
4 . 275 1452+"11 V,..P 

-1. 2Q394~9+C 3 OXME 
-3.2234792+00 LO A 

c:...3 16434 1+04 DXM 
l. 07 10q4f1+0? LOM 

-2. 1 222429+07 RAS 

! .5142166•02 RANS 
- l .9&322~8+02 IN MPS 
5.8775999+02 SLR S 

-8.7616409-0 1 PX 
1. 2224 ll e-02 sxo 

3 .3613062+03 CVMP 
4.26324 1 5+03 PT•P 
3.262q636•03 CVME 
3.71986 18•0 1 OPP 

-3. I 704302• 0 3 CYM 
l. 665077 9+ 0 2 VM 

-3.95956 1btC I LO S 

-t.n46209+02 APFS 
l .7 64q847 + 0 2 APOS 
2.725 71 62+0 3 PERS 

-3.379476 1-02 PV 
1.q4 63ll9-0l svo 

2.5854 122+03 OZMP 
a.4b58362+C l AZMP 

-6. 7 5 1 6856+02 OlME 
q.635 197 3-0 1 LRP 

-5 .8394749+02 DZM 
3.262 726 8+03 ARG~ 
3.960269 1• 01 OFS 

8 .8535688+01 RPS 
-4. 7 0P0888+03 TFP S 

4.9002926+00 MTAS 

607759856-0 l Pl 
-5.3 11 8526-0 1 szo 

-l.2451.lj £ tU3 
- l . 1 4 7 ~ol,:: •J£ 

-2.460001)+02 
-9.303£o.:.7tUl 
3.264(J04~+Vl 

7.91 8 1 £4£•0 1 

-l.747b7c;o•· 03 
l. 3033,..idt-Ol 

-1. 7 47 "/ 40IJ+J3 
-q.023o01t &t-Jl 

-2. 4QOH40Jt- J(: 

-fl 0 8949984•:Jl 
-2.400d'tO ... t-O ..: 
l. 6650't Ut. t· Jt: 

-5.027,IJ4 .f•OL 
l.ll 3£50:>t02 

- 1 .. C:.44'1$o9t- Jl 

l .0561Jll t.+J3 
1 .4924~4,t-:>4 

l. 292'1bblJ t0.l 

". 7820J 2•y-v l 
-2.Q34vLb:>-dl 

FEEs. 1971, 9 HRS., 49 MI NS., 60.000 SE CS. G.~.f. USNM tlSFT I SU .. 



70~ 

• 15750001"\1)0 000 00+003 Hf.'S. FPOM LAUNCH 6 DAYS, 1 3 HRS ., 29 MINS., 59.999 SECS. G.E,T • RAGR .26436 l960>39U02+003 

l<ESTAR T COOR Ott~ATfS I EK AND ER/HR I 

Q:XYZ 
ROXYZ 

. 56249 5943q 2A06876 +00 1 
.5 6326260765172824•000 

- .30701392516660073+001 -.17010778798297484+ 001 
-.36731766557300258+000 -.2 139440467 29363 01•000 

SF LF NOCE NTR!C 
XL l .q371 986•04 Yl -1.0573355•04 ZL -5.8583992+03 OXL 3.3903334+03 DYL 

4.2555290•03 PTHL 
-2.25 13644+03 OZL 

8.4778556+01 All 
-l.2435936+ 03 

RL 2.28339 7 8+04 DEC L -1,4 86633 7•01 RA L -2,8625q98•01 VL - l.146tH 7H 02 

SELENCGHfiP HI C 
XS l.527253'• f-'l4 

ALT<; 2. l 895484t1')4 
LTS - l ,5148650-0l 
LI N l. 73~0453+0 2 

TRAL T 2.18 9!>243+04 

G:-:OCF.N T!l I C 

vs 
LATS 

LNS 
LAN 

RPAL T 

-1 . 1·,00 1 4 1+04 v 
1.S7 7 5A ll+ 05 DEC 

t)tfGFAl'>Hl(, 
XG -1.771~202+05 YG 
At' 1. 9431'142 +05 Ll\T 

l'f.RTH-MOON PLAN ~ 

X·'-1P l .6~ 13 1 62+ 04 VMP 
!~M l' ~ .2 .'\139 78+ 0'• OE MP 
xi.i f - 1 .Q7 L5367+ '11) VME 
tj l ·i L.qo513~37+00 LIA 

Ot_,\ Nf- Tt PY (O(H,:OfNATES 
XM -~.7132 127+0 4 YM 
r. ,,~ 2.l3Q 6 703+')5 DEM 

' !J~ ~ .9 1 79q3z+17 YS UN 

1.6938032 • 04 ZS 
-2 ,7990007•00 LONS 

3.76 1 09 16+0 1 LTE 
-l.06 17957• 02 LAP 

1. 249':} 731 +02 

1.7 34 1 6 13+05 l 
2.6 1741 27•0 1 RA 

6.435 2406+ 03 ZG 
2. 6176 773 +01 LON 

1 . ~392657+0 '• lMP 
-~.?.37A55A+oo PAM P 

l .53S26~t:>+Oi.. ZME 
-b. 44bt>086+01 O~A 

l .B3~8Q4U•O~ LM 
2 •5 1 €9449+') l RAM 

-4.BQ32n111•01 zsu~ 

i r r1 0C FNT~ I C ilSCULAT ING E:LE: MFNT S 
.-:y,'\) - I.H25) 1 43+13 ECCS 1. 58231 44+0 0 lNCS 

Vi•'> 3, Q"-l4t37+03 RNl<IPS -2.97f.,1055+0 l APMPS 
TA ~ 1.237~171-t'l?. EA$ l. 623 C: /2 l t02 MAS 

') d f: H1CF:NT ~ IC UNIT v :: c TO KS 
~I X -4 0 ':" 72 4330-n3 \oiY 
OX 9. <194855 3-0 1 QY 

4·7822318-0 l 
3 . 00t:i29<19-IJ2 

C SM I '-100N PfF. /PH ASE: 32- ·~ 5 

'HAN- Of-EPOCH LC7 } 

Wl 
Gl 

• l 5 77'>G0fl0 1 0 0000 +003 HPS. H~ OM LAUNC H 

-.~,Ti .. "' T C00!•[.1 JN.'\TfS I fR ANG ER /H R ) 

-1. l l 503 68•03 
4. 7959932+01 

-4 .2127794+00 
3, 79 80572+08 

oxs 
VRS 
LNE 

OR 

3.3933434• 0 3 OYS 
4 , 3046295•03 PTR 
5.3184090•00 OSMP 
4.2378701•03 VT 

2.6371695•03 ozs 
7.9896112•01 AZR 
5.1924527-0 1 RSMP 
7.5517626•02 SEASV 

- 2.4575069+0 2 
-9.2949037•01 

3.252148 5 +01 
7.933064 5•01 

8, 72 31229•04 
1.0 228401+02 

OX 2.2184359+02 DY - 2.8418054•03 Ol - 1 . 7490414+ 0) 
v 3.3445952•03 PTH -8.1 302668+01 Al l.299z;4z+o2 

p .12 31228•04 
l. 7702205+02 

OXG 5.65 93 118•0 ! OYG 7.8095452+04 OlG - 1,7496784•03 
VE 7,8 319787•04 PTE - 2,4193729•00 AZE -9.023759;+01 

- 1.3294770+03 OXMP 
4.2 474144+01 VMP 

- 1, 329 4771 •03 OXME 
-3 .2222176•00 LOA 

G.3 089628+0 4 DXM 
J,0725 053 •02 LOM 

-2. 121Pl 32•07 RAS 

l ,5 14 29 15•02 RANS 
- 1 ,9606701•0 2 !NMPS 

6 .0643768•02 SLRS 

3.3822501•03 OYMP 
4,2555290•0 3 PTMP 
3.2641018•03 OYME 
3. 705 141 5•01 ORP 

-3.1684898•03 OYM 
l,8 286 857•0 2 VM 

-3.G585197 +01 LOS 

-l, 7945219•02 APFS 
l.7649579 • 02 APOS 
2 . 7443086•03 PER S 

2.5714843•03 OlMP 
8.4776545•0! AZMP 

-6.8889507+02 OlME 
9.6926875-Cl LRP 

-5,90 44092•02 OZM 
3.2625193+03 ARGM 
3.6052842+0 1 OE S 

8.8662080•01 RPS 
- 4.712760 7•03 TfPS 
4.8q798l6•0n MTAS 

-2 .395 4lbl+02 
-8.893.:::!>bl+Ol 
-2.3954163+02 

l .662!> 84;+J2 

- 5.0604777• 02 
l . l 14!>44HJ2 

- l .544b.B 7+01 

l,0627:lU•J3 
1.492<t911+0£ 
l .291>677+02 

- 8 ,7822644-01 PX -3, 174 22 15-02 PY 8,7772357-01 Pl 4.7811460-0 1 
l.l l o6531-02 SXO 7 , 9464200-0l SYO -5.3 141047-01 S lO -2,935 077 <-Jl 

F fl:!. 1971, 10 HR S., 4 MINS. , 60.000 SECS. G.M.T. USNM USFT I Sec 

b DAYS , 1 3 HR S.; , 44 MINS., 59.9'19 SECS. G.E.T. RAGR .288l22227282v84+0 03 

f.IXYZ 
fl fJXY l 

• 5 771")6 23 2 3 11) 79, 92 0+01) l 
.5P21,~265C8329323 + 000 

- .31 6bG 1 ~772 87 89276 + 001 -. 17545332E60204540•C0l 
- .3869 0881882173163+000 -.2 13702 7239 584 5081•000 

··,d :· r,,J( f NTR I C 
XI t .ca 73 t '< 3 •34 Yl 
1· 1 2 .) t. ':>1? 1 2 • 1V+ QECL 

St" L ~t1 l: GRAPHTC 

X'\ 1 ·~7 751;!4 )+')4 VS 
; 1 . 1 ~ l .2~227 1€+04 LATS 

LT S - l .~ ll 6G45-l) l LNS 
LIN 1. ·7~1-,12Q3+1)2 LAN 

!f{l\L T l .2~2Jt..77+14 P PALT 

·'; : .r: ! N' R IC. 
-:~ . 1121 f-~(\+ •"\4 '( 

1.C126 >\ lf:+.1, OEC 

r,h_'.'(, Q ADH I (, 
XI - l 0 7": l4 ~i;;J+ 1)") VG 
.\L f l .C>3 R2A4.,+. .)5 LAT 

~· r1-- - ~·r 1 , , ~ f.' LA ·\Ji: 
;.: t-' f> 1 . 1349<;59+ ·14 Yt-'·P 
• ' q ) l . V~!:> 1 Zl2 • ·14(l l::MP 

- !.Qt:t-1't9 ti)5 Yt-1f 
'.( I ,'..f: l 63Vif; +') 1) LIA 

I ;,_ 1\ i';F TARY (flORD I NA TES 
X~I. - ?.760 l 31 3+1t. YM 
K ·~ 2 . l 3984 S2+'1 ') [lfM 

JC S UN 5 . r. 1oq 75 4-. fi 1 V SU'\J 

-l.0 G ~~~5 1 •~4 ZL 
-l.40('4HQ l• C l f'AL 

1 .73270 1 ~ •04 LS 
-2 .Pl 303 7l+ 'l 0 LONS 

3 0 74c34~lJ + :) 1 L TE 
- 1 . 0c 2 7 C9'.:l+"2 U\ P 

1 . 311 7696+-0l 

l . 12c. c 4qo+rl5 
2.D l f.0152+0 1 l<fl 

1 .7051032+04 ZG 
2 . t-. 1 f .?RIY3•1)} L(l~ 

i .c:1 1 <1ft4+ 0 4 lf'ol ~ 

-3. 3 J 2321+ 0'1 RAM P 
l. 'i 7 3985+ '.l '- Z t-'E 

-t.4f' 3 q43•0 l DUA 

l .83Cf01".i5+U'l ZM 
2 0 5 7t- 4825 + c) l RAM 

-4 , f:-<1 2 2156+07 LSU ~ 

-:: rl : " N'C :f~l r- 1( fJ SCU L ATJNIJ Elf:ME~TS 

::. : 1 ·~ ~ ', ·· l . ~ 2'-4 1 6('+ ·1 3 !CCS I .'lf,5H926+-00 INLS 
\fH~ j. ' •52'16lt+f'\3 RNMPS -2,t:>7t2994+·J l /. PMP S 
'f.~S l. ? '.\74'1?.4+')2 EAS 1 .6373337 +- 02 t-1A~ 

SE L t: "'JDCFNTi:: ll U/\/I T VECTOf<S 
W'< _..,,6?9397C-03 WY 
ox •;.oc.5s 1~e-0 1 ov 

4. 781 OOGl - 0 1 
J. 0 R2f:<;l'JJiO-n£ 

"'"*-"" c- CSt-1 I '-'OCN I= t F. /Pt-if> St: ~2·· 36 
Ml' l'IN-UF-EPGCH l ~ 11 

Wl 
Ol 

. l~ H 0.') '")t')l)n1f'O'le+ ~ 03 hlcS. rc.rw L t. UNCH 

0:.f- $ TMtT COOPfl I NATFS I FK. ANO H/HP l 

-e.0424960+03 OX L 
- 2.875 7969+01 VL 

-l. 1 ~ 14068+03 

4 . 7 ~82 869+0 1 

-<t.200657 1+00 
3. 79B05 72+0P 

f..b ~ 71934+04 

l. 02 30 2 7 4+02 

8. 6971929+ 04 
1.74 1805 2+ 02 

oxs 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

-1. 36492 47+.03 DXMP 
4 . 22()4284•01 VMP 

- I . 364924 7+03 OXME 
-3 .220C Q~4+00 LOA 

~ . 30 14429+04 OXM 
t .07~Ql50+02 LOH 

-2.! 213833•07 RAS 

l.5 l 4J7n7+02 RANS 
- l. 95 7970c;!+Q2 INMPS 
o.25 14592•02 SLR S 

3.3833329•0.? DYL 
4 . 2482844+03 PTHL 

3.402 58 l2•03 DYS 
4.2984683+.03 PTR 
5. 3 102332+00 OSMP 
4, 23 14093•03 VT 

-2.2489868+03 DZL .-1.2421909•03 
8,489 1459•0 1 All -l. l46 384U•J2 

2.6151517•03 ozs 
7 .9866129•01 AZR 
5.1826710-0l RSMP 
7 . 56309A5+02 SEASV 

-2 . 4546367+02 
-9.286tl l7 9•0l 

3.240294 2•01 
7.947£628+) 1 

2.1679955+02 DY -2, 8459164•03 Ol - l .751;264•03 
3.348 7440•03 PTH -8. 12100 52•01 Al l .2954996•02 

1.0 7 26 7 24+04 OYG 7. 73682 52+04 DZG - 1 . 75lo0Utl+03 
7 ,8 l 27955• 04 PTE -2.42772 32• 00 AH -9, 0238930•01 

~. 3 e ! 5074+ 0 3 GYMP 
4.248 2ij 45+03 PTMP 
3.2655 334•03 CYME 
3,i90364 l+Ol ORP 

- 3.1665334•03 OYM 
l.7926928•02 VM 

-3 .. 95747 79+01 LO S 

- 1,79 441 63•02 APFS 
1 . 7 649280+ 02 APOS 
2. 76'4 0 91 6 +03 PEAS 

2. 55 786 37+0 3 DZMP 
8.489 14b4+01 AZMP 

-7 , 0231480+02 OlMf 
9.54 19090-0 l L•P 

-5.9692956+02 DlM 
3.26231 22 +0~ ARGM 
3.23029•3• 0 1 OES 

8.8795158•01 RPS 
-4,7 177 438•03 TFP S 

4 .895 5732•00 MTA S 

-2.39023~l+J£ 
-8 .891"+94"+ • 0 1 
-2.390.l.34'1+02 

1 . 6600t>OCJ+ 02 

- 5 . 093 3557•02 
l . ll 5s37b•J2 

- 1 . 5443102+01 

1.068 9 11 6• 03 
l. 4924B7b•J2 
1 .2909143•0< 

-", 7820257-01 PX -2. 0583097-02 PY 8.7785167-01 Pl 4, 7801 701-Jl 
l.no s3446-02 sxo 1.9444642-01 svo -5.3164306-0 l szo -2.9361592-Jl 

f f-IL 1Q71, 10 HR S., lq MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

b DAYS, 13 HRS., 59 MINS ., SQ.<J<;q SECS. G.E.T. RbGR .29l8€2494025 i o~ + )~3 

f< "y L 
ROXY l 

• 5c: l S99362340bb4 76-t '10 l -,32C359oe229 09978 5+001 - .18079309489377734•001 
• 5 (109 1 4'560Al 9G 111 O+M) O -.386537 72 194972332•000 -.2 1348 189111699428•000 

St. L[t·JOCEN TR IC 
XI 2 . n3 7.:. 2AG+!)~ YL - 1 . 1 2 39610+04 Zl -6.2263940+03 OXL 3 .3 766849+0 3 DYL -2.2468297•03 Oll - l .240Y07 2+03 

(' 

( 

\ 

\ 



(' 

(' 

~ 

( 

~ 

~ 

RL 2.40 875 17+04 DECL 

SELENOGRAPHIC 
XS 1.6280537+04 

ALTS 2.3 149023+04 
LT S -1.5085227-0 1 
LIN 1.7362184+02 

TRALT 2.3149782+04 

GEDCENTR IC 

VS 
LAT S 

LNS 
LAN 

RPAL T 

x -3. 7b95900+04 y 
R 1.9677771•0< DEC 

GEOGRAPHIC 
XG - 1.7418860+05 VG 
AL T 1.9333601+05 LAT 

EARTH-MOON PLANE 
XHP l.7886725+04 
RMP 2.4087516+04 
XME -1.9611525+05 
DI A 2.037898 1+00 

PLANETARY COORDINATES 

VMP 
DEM P 
YHE 

LIA 

XH -5,80701 88+ 04 VM 
RH 2.1400 198+05 DEM 

XS UN 5.9 199674+07 VSUN 

- 1 .49805 10+01 RAL 

1 . 771 2760+04 
- 2.8263544+00 

3. 736 7001+01 
- 1.0637781+02 

1 . 37 728 38+02 

ZS 
LONS 

LTE 
LAP 

1.7257304+05 l 
2.6146090+01 RA 

2.9338788+04 ZG 
2.6148747+01 LON 

1 .60 72109+0 4 ZMP 
-3, 3326972+00 RA MP 

1.6072 109+04 ZME 
-6.51935 65+01 UOA 

1.8381265+05 ZM 
205740 070+01 RAM 

-4.89 12241+ 07 ZSUN 

SE LENOCENTR IC OSC UL ATI NG ELEMENTS 
SHAS -1.8237931+03 ECCS 1 .5896849+00 INCS 

VHS 3.9527365+03 PNMPS -2.9 7 37466+0 1 APHPS 
TAS 1 .2380 176+02 EAS 1.65 02489 +0 2 MA S 

SE LENOCEN TRI C UNI T VEC TO RS 
WX -4,7519628-03 WY 
QX 9,•961551-0 1 QY 

4. 7797149-01 
2. 6264 1 93- 02 

•••••• CSM I MOON REF. /PHA SE 32- 37 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.150250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER /HR I 

-2. 8883615•01 

- 1.1877358+03 
4. 74 12587+01 

- 4.1885149+00 
3. 79 80572+08 

VL 

oxs 
VRS 
LNE 

DR 

705 

4 .24147 32+ 03 PTHL 

3.412C279+03 DYS 
4.2 927682+03 PTR 
5.3020351+00 DSMP 
4.2253179+03 VT 

8.4997660+01 All 

2.5934153+03 ozs 
7. 982 97 63+01 AZR 
5. 1728896- 0 1 RSM P 
7 .5 79888 2+02 SEASV 

8. 6 712348+04 
1.0232183+02 

OX 
v 

2. 1212410+02 DY -2.850243 1+03 
3.3531685+03 PTH -8.11221 19 +01 

Dl 
AZ 

8.6712344+04 
1. 7043934+02 

OXG 1.5723424+04 OYG 
VE 7.7936236+04 PTE 

-1. 4002 975+03 DXMP 
4.1941265+01 VMP 

- 1. 4002984+03 OXME 
-3.2 195492+00 LOA 

9.2938741+04 DXM 
1.0753240+02 LOH 

-2. 1209534+07 RAS 

L. 5144546+0 2 RANS 
- 1.9551257+02 INMPS 

o.4388593+02 SLRS 

3.3850566+03 DYHP 
4.Hl4731+03 PTMP 
3 .26 72 567+0 3 DYME 
3.6755305+0 1 DRP 

- 3 . 164 5608+03 DYH 
1.7564990+02 VM 

-3.9564363+01 LOS 

- 1. 79430 39+0 2 APFS 
1. 7648977+0 2 APOS 
2. 7851109+0 3 PERS 

7.6313 541+04 DZG 
-2.4363348+00 AZE 

2 · 5445220+03 DZMP 
8 .4997664+01 Al MP 

- 7.1545583+02 DZME 
9,3826325-0l LRP 

-6.034 1336+02 DZM 
3.2621054+03 ARGH 
2.8553144+01 DES 

8.8935036+01 RPS 
-4 .72 30494+ 03 TFP S 

4 . 8930662+00 MTAS 

- I .145Yb0j+02 

-2 .45 I 98i:b+02 
-9.2790062•Jl 

3.22844<1+01 
70960 8394+01 

- 1 .753><:71•03 
1 . 292025b .. J£ 

-1. 753259H03 
-9.02406;4+01 

-2.3852754+J 2: 
-R.8897l.b4+Jl. 
-2.3852753•02 

l .6574740 +'J2 

-5.1261903+02 
1.111uos+o·2 

- 1 .5439667+01 

l .0754b,j.HQ3 
1 .4924840+02 
1. 28 9tl04 7+02 

-8. 783625 1-0 1 PX 
8.8840 310-03 SXO 

- 2,7315795-02 PY 8,7798256-0l PZ 4,7791'5 <-u l 
7.9424465-01 SYO -5.3 188300-01 SzO -2,937<73--)l 

FEB. 1971, IO HRS ., 34 MIN S. , 60.000 SECS. G.M.T, 

b DAYS, 14 HRS. , 14 MIN S., 59.999 SECS. G.E.T. 

USNM USFT I Sec 

RAGR .2956427607bb L40+003 

RXYZ 
RDXYl 

.6061085 1606080 1 74+001 
,57982666371044733+000 

-.33h0 1886180908929+001 - • 106 12758392721404+00 1 
-.386202442869 11 542+000 -.213280354455723 16+000 

SE LENOCENTR I C 
XL 2,0073974+04 VL - 1. 1572266+04 ZL -6.4 101103+03 OXL 3.3703613+03 DYL 

4.2350643+03 PTHL 
-2.2448808+03 DZL 

8, 5097614+01 Al l 
-1.239735&+03 

Rl 2.4112945+04 OECL - 1 .5033436+0 1 RA L -2.9 003 428+01 VL , -1. 1 45~447•02 

SELEN OGRAP HIC 
xs 1 .6706643+04 

ALTS 20377445 1+04 
LT S - 1 .5053479-0 1 
LI N 1.7363124+02 

TR ALT 2.3775211+04 

GEOCENTRIC 

VS 
LAT S 

LN S 
LAN 

RPA LT 

x -3.76648 04+04 y 
R 1,9628670+05 DEC 

GEOGRAPHIC 
XG - 1.7149515•05 VG 
ALT 1.9284500+05 LAT 

EARTH-MOON PL AN E 
XMP l.8424695+04 
RMP 2·4712945+04 
XME -1.9559452+05 
DI A 2.0605566+00 

PLANETA RY COORDINATES 

VMP 
DEMP 
YHE 

LIA 

XM -5 ,8538778+04 YM 
RM 2.140 1941+05 DEM 

XS UN 5,920959 1+07 YSUN 

1 ,8C95303 +0 4 ZS 
-2.8390090+00 LON S 

3.7240544+0 1 LTE 
- 1 .0647305+02 LAP 

1.4466400+02 

1.7215053+05 l 
2,61 3 1940+0 1 RA 

4, 0544438+04 ZG 
2.6134602+0 1 LON 

1 .64070 71 +04 ZMP 
-3.3302412+00 RAMP 

1 ,6407070+ 04 ZME 
-6.55 75 163+ 0 1 DOA 

1.8372279+05 lM 
2,57 15 185+ 01 RAM 

-4.8902325+07 ZSUN 

SELENOCENTRIC OS CULATING ELEMENTS 
SMAS - 1. 8231453+03 ECCS l, 5936987+0 0 INCS 

VHS 3.9534387+03 RNMPS -2.970J332+01 APMPS 
TAS 1.237927 1+02 EAS 1 .662735 7+02 MAS 

SE LENOCENTRI C UNIT VEC TOR S 
WX -4.850 2445- 03 WY 
QX 9.9967717-01 QV 

4. 77 8346 0-01 
2. 4224239-02 ...... CSM I MOON REF. / PHASE 32- 38 

MEAN-OF-EPOC H 1971 

wz 
Ql 

• 158500000000000+ 003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER /H R I 

-1.2240267+03 
4.7148547+01 

-4. 1763529+00 
3.7980572+08 

DXS 
VR S 
LNE 

OR 

3 .4 216669+0 3 DYS 
4 .28 7498 5+03 PTR 
5.2938147+00 DSMP 
4.2195712+03 VT 

2.5719328+03 DZ S 
7.9787 48 3+01 AZR 
5.1631082-01 RSMP 
7 .6 0172 32+02 SEASV 

-2 .4495.C:bl +0£ 
-9. 27 14067+01 

3 .21609 16 +0 1 
7. 'H3 7Hb4+0l 

8,6452459+04 
1.0234127+02 

DX 2.0778914+02 DY -2 .8547731 +03 DZ - 1. 7556363+03 
V 3.3578511+03 PTH -8. 10385 39•0 1 AZ 1.2888033+0< 

8.6452457+04 
l .6669851+02 

DXG 2.0627849+0 4 OYG 7.4937511+04 OZG -1.7556"7l+D3 
VE 7. 7744590+04 PTE -2.445 1969+ 00 AZE - 9.024;0&3+01 

-1.4355 98 5+03 DXMP 
4.1684545+01 VMP 

- 1. 4355 991 +03 DXME 
-3.2 181382+00 LOA 

9.2862569+04 OXM 
1,07 67321 +02 LOH 

-2. 120523 5+07 RAS 

l. 5145432+02 RANS 
- 1 .9521315+02 INMPS 

6.6265897+02 SLRS 

-8 .7843640- 01 PX 
7 . 6573592-03 sxo 

3 .3868 780 +03 DYMP 
4.23 5064 2+ 03 PTMP 
3.2692525+03 OVME 
3.6606400+01 DRP 

- 3 . 1625721+03 VYM 
l . 7203045 +0 2 VM 

-3.9553945+01 LOS 

- 1. 794 1844+ 02 APFS 
1.76486 42+0 2 APOS 
2.8074162+03 PERS 

2.53 14 34 1+03 OZMP 
8.5097625+01 AZMP 

-7.2834335+ 0 2 OZME 
9,2146368-01 LRP 

-6.0989226+07 DZM 
3.2618988+03 ARGM 
2 .4803296+01 OES 

8.9081835+01 RPS 
-4. 72 86894+ 03 TF PS 

4.8904594+00 MT AS 

-2. 380517,+02 
-8.8879209+01 
-2. 3805179+0 £ 

l .654Ht.5b+02 

-5. 159005,::+02 
1.11844:: 3'1+ 02 

- l .543bb3 1+ 01 

1 . 0823%9+03 
l .4924H04+Jl 
1 . 288bJ7'1+0.:! 

-2.4938405-02 PY 8.7811565-0l Pl 4.777,7>j-Jl 
7. 940365 2-01 svo -5.3213033-01 szu -7.•384£ 11 -0l 

FF8. 1971, 10 HRS ., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

6 DAYS, 14 HRS., 29 MINS., 59.999 SECS. G.E.T • PtiCR • 2994030275 11 J2 7 +003 

RXYZ 
ROXVZ 

.620591 124411073 29•001 

.57879024740095 1 57+ 000 
- • 34 56 700 6683810993+001 - .19145726440949132+001 

SELENOCENTRIC 
XL 2.1372746+04 YL 
RL 2.5337546+04 OECL 

SE LENOGRAPH IC 
XS 1.7294192+04 

ALT S 2.4390053+04 
LT S - 1.5021762-01 
LIN 1.7364117+02 

TRAL T . 2. 43998 12+ 0 4 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

-. 38590105837775830+000 

-1.1904648+04 ZL 
- 1. 5083876+01 ~A L 

1. 84 7 4682+04 
-2.85 10526+00 

3.7 11 4086+0 1 
- 1.0656559•02 
I. 51 09643+02 

ZS 
LON S 

L TE 
LAP 

- o. 5936609+03 OXL 
-2.9 117865+01 VL 

- 1.2602825+ 03 
4.6890260+01 

-4. 1641716+00 
3. 7980572+08 

oxs 
VRS 
LNE 

OR 

-.2 1309703636332391 +000 

3.3643369+03 DYL 
4.2290298+03 PTHL 

3.4314837+03 DYS 
4.2826317+03 PTR 
5.2 85 5712+00 DSHP 
4.2141469+03 VT 

-2 .2431290+03 DZL 
8.5191742+01 All 

2.5506790+03 DZS 
7 . n3HIO+Ol AZR 
5.1533255-01 RSMP 
7 .6282343+02 SEASV 

-l.238b7{,.,:+Q3 
- 1.1451.H: V+O.C: 

-2.44 7 t.5 7v+02 
-9.264 17 21•0 1 

3.2 047 43 1+,)l 
7 .Q8b l7l o+Ol 



-3.7634328+04 y 
l .q57Y510+05 DEC 

GEOGRAPHIC 
XG - 1.6808333+05 YG 
ALT 1 .9235340+05 LAT 

CARTH- ~CON PLANE 
XMP 1.8964101+04 
RMP 2.~337546t'J4 

XMF -1.9507277+0 '5 
DIA 2.0843232+0!) 

PLANETARY COURD!NAH S 

YMP 
OEMP 
YME 

LIA 

XM -5.9007C 73+()4 YM 
RM 2.1403682 +') 1

; OEM 
XSUN 5.9719507+ 07 YSUN 

1 .7172733+05 
2.6117699+01 PA 

5.1522917+04 ZG 
2.&1203&8+0 1 LON 

1 .6738900+04 ZMP 
-3. 3 2785q2+00 PAMP 

l •67 3890 1+ 0,. lME 
-6.5968949+0\ DOA 

l.83631Cl7+05 ZM 
2.56Q0166+0l RAM 

-4.8092407+07 ZS UN 

SF. LEN OCENTRIC l1SC UL 1H ING ELEt-IENTS 
SMAS - 1 .8224722+1 .l ECCS 1.5979412+00 INC S 

VHS 3.954168 ~ +03 HNMPS -2 .Q660534+0l APHPS 
TAS l. 23 771 46+ '12 EAS 1.6748109+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -4.9544114-03 WY 
QX 9.9973558-01 QY 

4. 7769037-01 
2.20E8216-02 

****** CSM I MOON REF. / PHASE 32- 39 
"FAN-OF-EPOCH 1971 

\<l 
Ql 

• 15A750000000000+003 HRS. FRO~ LAUNCH 

RfS T AJ;.T crnPDI Nl\T f:S I ER ANO ER/HP I 

8.6192250+04 
1.0236105+02 

8.6192245+04 
1 .6295802+02 

ox 
v 

OXG 
VE 

- 1.4708306+03 OXMP 
4.1433633+01 VMP 

-1.4708291+03 OXME 
-3.2 166755+00 LOA 

9.2785910+04 OXM 
1.0781394+02 LOM 

-2. 1200934+07 RAS 

1. 5146366+02 RANS 
-1.9489873+ 02 INMPS 
6.8 14663 1+02 SLRS 

-e. 7851430-01 PX 
6.3723798-03 sxo 

706 

2.0376942+02 OY 
3.3627762+03 PTH 

-2. 8594953+03 oz -1.7578479+03 
-8. 0958990+01 AZ 1.2858074+02 

2.54 1 9885+04 OYG 7.3247549+04 OZG -l. 7577369+03 
7.7552974+04 PTE -2.4542995+00 AZE 

3.3889543+03 OYMP 
4.2290298+03 PTMP 
3.2715030+03 DYME 
3.6456897+01 ORP 

-3.1605675+03 OYM 
1.6841092+02 VM 

-3.9543529+ 01 LOS 

-I. 7 940577+02 APFS 
l . 7648284+02 APOS 
2.8310581+03 PERS 

2.5 185773+03 DZMP 
8.5191752+01 AZMP 

- 7.4100010+02 OZME 
9.0377089-01 LRP 

-6.1636629+02 DZM 
3.2616927+03 ARGM 
2.1053447+01 DES 

8.9235692+01 RPS 
-4.7346757+03 TFPS 

4.8877515+00 MTAS 

-9. 0243392+01 

- 2. 3759458+02 
-8.8861021+01 
- 2. 3759459+02 

1.6521136+02 

-5.1917166+02 
1 . 119716 7+02 

- 1. 543339 5+0 l 

1.0897313+03 
1.4924767+02 
1 .2 874131 +02 

-2.2448838-02 PY 8. 7825042 - 01 PZ 4. 7767350-0 1 
7.9382170-01 SYO -5.3238536-01 SZO -2.9396025-01 

FEB. 1Q71, 11 HRS., 4 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

6 DAYS, 14 HRS ., 44 MINS ., 59.999 SECS. G.E.T • RAGR .303163294254409+003 

RXY L 
R nxvz 

. ~3~046424g~650P23+ 001 
• 5 7780142602 80?. 636+00 0 

-.3553 1 41E2650907 37+001 -. l9678257S41731856+001 
-. 385631 A3nQ86 09730+000 -.2129309t l 93019359+000 

<;E LF NOCENTRIC 
XL 2· 187C t:4f:+O'• Yl 
!U 2.5<161167 + 0 1+ Cf::C L 

SE LENO GRAPHIC 
XS 1.7803 2 06+0'+ VS 

ALTS 2.5022973+14 LATS 
LTS -l.49CJC C2Q-0 1 LNS 
LIN 1.7365161+ 02 LAN 

TQ.A L T 2. 5023t3 3 +04 RPA L T 

GFnCENTR I C 
X - 3.760L42 5+1') 4 Y 

1 .9530 ?. 87+.J') Ot:C 

GE:CGRAP HI C 
XG -l.63<Hl28+')5 VG 
AL T l.91A f. 117+05 Ll\T 

EARTH-1"CON PLANE 
XMP 1 .9504172+04 
R"1P 2 . 5q61367 +04 
XME - l .9454<;134+1JS 
O!A 2.}C'9 2)6 0•0'"1 

P LA~ETARY COORO INATE 5 

YMP 
Ol::MP 
YME 

LI A 

XM -5.947517(' +') 4 YM 
PM 2.1405421+!)') OE ."1 

XSUN 5.'1?20 t.?C+:)7 YSUJ\ 

-1.2236784+04 7L 
-1.5132023+01 RAL 

1. R8 5fl92t:l+0 4 
-Z . 9625 3 1 3+00 

3.6<}87628+0 1 
-1.1)665532+ 0 2 

1 .5073846+02 

1 . 713034 1+ 05 
2 .61('3372+01 

ZS 
L O~S 

LTE 
LAP 

k A 

6.22283t6+04 lG 
2. 61 06046+0 l LON 

1 .7067631+ 0 4 ZMP 
-3. 3255448+00 PAMP 

1.7067631+04 ZME 
-6.6375065+0 1 OOA 

l • 8'35402 CHO~ LM 
2.5605017+01 RAM 

-4.86F24f17+f\7 ZSUN 

S LLfN OCf NfR lC USC ULATING Elft-lE NTS 
SMAS -l.82l773t • 03 FC.::5 l.60242C3+0 0 I NCS 

VHS 3.954?2 'lB+0 3 i:;N"'PS -?.960.8855+0 1 APt>'PS 
TAS l.2 373q3<;+02 EAS l.6P~4894+02 ~A S 

5EL~NnCENTR IC UNIT VEC TORS 
WX -l).0h46 )50-03 hY 
OX c; . c c;79')0G-')l OY 

4. 115 3a .. 2-0 1 
1. 98 55 343- 02 

••*¥** CSM I MOC'N REf. /P~ASE 32- 40 

wz 
Ql 

-6.77706 1 2+03 DXL 
-2.9227328+0 1 VL 

- 1 .29t5058•03 
4.6637295+0 1 

-4. 1 5 197 0~+00 
3. 7900573+08 

fl.5931706+04 
1.0238115•02 

OXS 
VR S 
LNE 

OP. 

DX 

3.3585892+03 DYL 
4.2233450+03 PTHL 

3.4414652+03 DYS 
4.2781432+03 PTR 
5.2773056+00 OSMP 
4.2090250+03 VT 

2.000424 6+02 DY 
3.36792g7+03 PTH 

-2 .2415640+0 3 DZL 
8.5280438+01 AZ L 

2.5296322+03 ozs 
7 . 9686823+01 AlR 
5.1435474-01 RSMP 
7.6590940+02 SEASV 

-2. 8643994+03 
-8.0883236+01 

DZ 
AZ 

8.59)1 7 03+ 04 
I . 502 17e6+02 

OXG 3.007'234+04 DYG 7 .12525 14+04 DZG 
VE 7. 7361355+04 PH -2. 4636343+00 AlE 

-1.5059962+03 OXMP 
4.1198095+01 VMP 

- 1 .5059959+03 DXME 
-3.21516C9+00 LOA 

Q.27087t7+04 DXM 
t. 0795460+02 LO~ 

-2. 11 96633+07 RAS 

l. 5 147349+02 RANS 
- l. 945689 7 +02 lNMPS 

7.0030925+02 SLRS 

-e.7e5Q62s-0 1 PX 
5. 0286434-03 sxo 

3. 3912696+03 DYMP 
4 . 2233451+03 PT"P 
3.2739925+03 DYME 
3.6306837•01 OPP 

-3.1585467+03 OYM 
1.6479130+02 VM 

-3.95~3113+01 LOS 

- 1 . 7939236+02 APFS 
1. 7647900+02 APOS 
2.8560870+03 PERS 

2.5059315+03 OlMP 
8 .5280449+01 AZMP 

-7.5344624+02 OZME 
8 .85 16743-01 LRP 

-6.2283540+02 OZM 
3.261486e+03 ARGM 
l.73035Q4+01 DES 

8.9396676+Cl RPS 
-4.74 10204+0 3 TFPS 

4.8849411+00 MTAS 

-l.9A4t201-02 PY 8.7838638-01 Pl 
7 .9360072-01 SYO -5.3264773 - 01 SZO 

-1.2377040+03 
- 1.14473,4 +02 

-2.445lb4b+02 
-9.2571349+01 

3.1928965+01 
7. 9980394+0 l 

-1. 7601560+03 
1 .283015 9+02 

-1.7601028+03 
-9.024!>094+ 01 

-2.3 715428+02 
-8. 0842526+01. 
-2. 371542 5+02 

l.6493374+02 

-5.224512 1+02 
1.1210094+02 

-1.5430159+01 

l.0974733+J3 
1 .492473 1+02 
I . 2861293+02 

4. 775387 3-01 
-2.9408164-0 1 

~IEAN-rF-FPOCH 1971 Ff:B. 1971, 11 HRS., 19 MINS., 60.COO SECS. G . M.T. USNM USFT I Sol 

• 15901') '1:)r.') QJ0000+Q03 HRS. FROM LAU NCH 6 f'AYS, 14 HRS., 59 MINS., t;:Q.999 SECS. G.E.T • RAGR • 306923560997'90+003 

R! START CflOROINATFS ( ER AND ER/HR I 

RXY l 
ROXY l 

• -')L';48 l 5630768 l 4fl.4+Q(' l 
. ~ 7t8566g9664685 ll +Q00 

- • 364q 51S33l4958092+001 
- • 385 39 3 18351 4373 58+000 

- • 202 1039 4 8 8 1518175+ co I 
-.2 1278124729796273+000 

IFLfNOCE,TR IC 
XL 2.2367713•04 YL 
kl 2.6SK445('1+1Jt:. Dl::'. L 

SF LEN DGRAPH I C 
XS l.~~13711+')4 

ALTS 2.56459'l64- •):. 
LTS - l.49592Q7-'11 
l_ Ir~ l. 736b259+ =12 

TRA L T 2.5t467 16+ '} t:. 

GFJl(f: 'HP lC 

y s 
LATS 
L'> 
LA N 

f.. IJAL T 

- 3. 757 5·152•)4 y 
l.948')QQ7+'J '- UEC 

GfCGR APH I C 
XG - l .59lQJlO•~ S y(, 

ALT l. q l 36P:27+)5 LAT 

FtiRTH- ,..O ON PLAN E' 
X~P 2.004573'1H)4 Vt-IP 

P"IP 2. 6':A445fH0:.. f' EMP 

-1.25 c8 7r!£+'14 
- l .517A04B+Ol 

1 . gz ;;4010+ 0 4 
-2.87348b6+00 

3.686 11 74+0 1 
-t.n674222+02 

l .67C1323+02 

l.70A7 876+05 

ZL 
KA l 

ls 
LONS 

LH 
LAP 

2.60fB~~b•O l RA 

7.2blb32Q+04 lG 
2.60<116_~6+0 1 LOf\J 

-6. Gt:032 57+03 
-2.9332 185•0 1 

-1. 3326992+03 
406389253+01 

-4 . 13 97504+00 
3.79805 78+08 

P.. 56 70812 +04 
l .0240 1 5 7+02 

8. 56 70814+04 
1.5547801+02 

OXL 
VL 

oxs 
VRS 
LNE 

OP 

3.3530977+03 OYL 
4.2179872+03 PTHL 

3.4515992+03 DYS 
4.2740108+03 PTR 
5.2690175+00 DSMP 
4.2041874+03 VT 

-2.2401768+0 3 OIL 
8.5364062+01 All 

2 .5087721+03 ozs 
7.9629176+01 AZR 
5.1337679-01 RSMP 
1. 6939993+02 SEASV 

OX 1.9658778+02 OY -2.8694763+03 DZ 
V 3.3732986+03 PTH -8.0810998+01 AZ 

OXG 3.4586773+04 DYG 6.8962391+04 OZG 
VE 7.7169700+04 PTE -2.4731937+00 AZE 

l.73932P.9+04 ZMP -1.5410980+03 OXMP 3 .3938095+03 DYMP 
4.2179872+03 PTMP 

2.4934782+03 DZMP 
8.5364056+01 AZMP -3.3232Q~B+00 f.AMP 4.0947530+01 VMP 

-1. 236tU4ti+03 
-1.1443358+02 

- 2 .4432399+02 
-9. 2 50343 8+0 I 

3.1810517+01 
a. 0094264+01 

- I. 7625558+03 
1.2804090+02 

-1. 7624276+03 
-9.024e46ci+Ol 

-2.367,957+02 
-8.8823&98+01 

(' 

(' 

:,. 

( 

( 



( 

( 

~ 

t· 

( 

( 

\ 

XME -l.9402583 +0 5 YME 
DIA 2. 1352094+00 LIA 

PLANET~RY COORDINATES 
XM -5.99427 65+04 YM 
RM 2.1407156+05 OEM 

XSUN 5,Q239332+07 YSUN 

l. 7393289+04 ZME 
-6.6793693+0 1 ODA 

l. 8344746+05 ZM 
2.5639735+01 RAM 

-4.8872566+07 ZSUN 

SfLENDCENTRIC OSCULATING ELEMENTS 
SMAS -l.82 10490+03 ECCS l.6071435+00 INCS 

VHS 3.9557135+03 RNMPS - 2.9548267+01 APMPS 
TAS l .2369379+02 EAS l.6977852+02 MAS 

Sf LENDCENTRIC UNIT VFCTDRS 
WX -5.1809180-03 WY 
QX 9.0983970-0l QY 

4 · 7737870- 0l 
l. 7524026-02 

•••••• CSM I ~DON REF. /PHASE 32- 41 
MEAN-OF-EPOCH 1971 

wz 
QZ 

-l.5410986+03 OXME 
-3.2135949+00 LOA 

9.2631139+04 DXM 
1.0809517+02 LOM 

-2. 1192332+07 RAS 

1·514830+02 RANS 
-1.9422376+02 INMPS 

7.1918909+02 SLRS 

-8.7860239-0 1 PX 
3.6253250-03 sxo 

707 

3.2767066+03 OYME 
3.6156194+01 ORP 

-3.1565 100+03 OYM 
1.6117161+02 YM 

-3. 9522697+01 LOS 

-1. 7937820+02 APFS 
1. 7647490+02 APOS 
1.6825572+03 PERS 

-7.6570015+02 DZME 
8.6563616-0l LRP 

-6.2929950+02 DZM 
3.2612813+03 ARGM 
l.3553742+01 DES 

8.9564902+01 RPS 
-4.7477360+03 TFPS 

4.8R20270+00 MTAS 

-1.7120706-02 PV 0.7852275-01 Pl 
7.9337322- 0l svo -5.3291762-01 szo 

FEB. 1971, 11 HRS,' 34 MINS .. 60.000 secs. G.M.T. USNM 

- 2 .367.::9!;i bt0l 
l.646't96l+l ~ 

-5.25 7.:'.!.~ :>tQ.:: 

l . 122Jo2 v• J2 
- l .542o9L.::•Ol 

l.l05o3&1+J3 
l.492'tb9't+J2 
l .28478!;i7+0 t'. 

4. 77 _~92'11 - , l 
-2.C?420u.,t,. ·· J! 

usrr / st1. 

. 1592500 00000000+003 HRS. FROM LAUNCH DAYS, 15 HRS., 14 MINS., 59.999 5EC> . f,,f.T. R~GR .3l06A3~271~~~ 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXVZ 

• 663 89160097677165+00 l 
·57595290769908621+000 

-.37458408473373454+001 
-.385183690 12414145+000 

SE LENOCENTR IC 
XL 2.2B6H85+04 YL - 1 .29 00427+04 ZL - 7 .1434680+03 DXL 
RL 2. 7206837 +04 DECL -1.5222107+01 RAL -2.943276 7+01 YL 

SELENOGRAPH IC 
XS l .8825728+04 

ALTS 2.6268343+04 
LT S - l.4926581-01 
LIN l.7367411 +02 

TRALT 2.6269102+04 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

RPALT 

x -3.7546 17 5+04 y 
I . 9431637+05 DEC 

GEOGRAPHIC 
XG -1.5373367+05 VG 
ALT l .9087466+05 LAT 

EARTH-~OON PLANE 
XMP 2.0588216+04 
RMP 2. 7 206637+04 
XME -l.9350068+05 
DIA 2. 162343 1+00 

PLANETARY COORDINATES 

VMP 
OEMP 
VME 

LI A 

XM -6.0410160+04 YM 
RM 2. 1408890+05 DEM 

XS UN 5.9249241+07 YSUN 

1.9594135+04 
-2.8839563+00 

3.6734716+01 
-1.06826 11+02 
l. 76 50398+02 

ZS 
LONS 

L TE 
LAP 

1·7045335•05 z 
2 .6074449+01 RA 

8. 2643916+04 ZG 
2.60 7713 5+0 1 LO~ 

1.7715900+04 ZMP 
-3.3211005+00 RA"P 

l.7715901+04 ZME 
-6,7224977+01 DOA 

l.833537 8+05 ZM 
2.5614324+01 RAM 

-4.8862642+07 ZSUN 

SELENOCENTRIC nSCULATING ELEMENTS 
SMAS -l.8202981+03 ECCS 1.6121 189+00 INCS 

YHS 3.9565293+03 RNMPS -2.9478619+01 APMPS 
TAS 1.2363796+02 EAS l.7087lll+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -5.3034•60-03 WY 
QX 9.9988369-0 1 QV 

*•**** CSM 

4. 77 21101-01 
l. 5093207-02 

wz 
Ql 

- l. 3688652+03 
4.6145777>01 

-4. 1275109+00 
-1.3823685•02 

oxs 
YRS 
LNE 

DR 

8.5409560+04 ox 
l.0 242231+02 v 

8. 5409556+04 OXG 
I. 5173648+02 YE 

-1.5761379+03 DXMP 
4.07ll578+0 l YMP 

- 1. 5 76 1373+03 OXME 
-3.2119727+00 LOA 

9,2553026+04 OXM 
1.0823567+02 LOM 

-2 .ll8802Q+07 RAS 

1.5149467+02 RANS 
- l. 9386280+02 INMPS 

7.3810719+02 SLRS 

-8. 7877274-01 PX 
2.l6l8716-03 sxo 

-.2 0742 177140365324+0 01 
-.2 1264708964000067+000 

3.3478443+03 DYL 
4.2129360+03 PTHL 

3.4618751+03 DYS 
4.2702142+03 PTR 
5.2607073+00 DSMP 
4.1996172+03 YT 

-2.238959 1+03 DZL 
8.5442892+01 All 

2·4880803•03 ozs 
7.9567080+01 AZR 
5. 1239885-0l RSMP 
7.7326843+02 SEASY 

l.9338710+02 DY -2.8747 178+03 DZ 
3.3788718+03 PTH -8. 0742065+01 AZ 

3,8923678+04 OYG •• 6388559•04 OZG 
7,6977978+04 PTE -2.4829707+00 AlE 

3.3965610+03 OYMP 

j:rnm~:g~ ~~~~ 
3.6004979+01 OFP 

-3.1544572+03 OYM 
l.5~55184+02 YM 

-3.95 12281+01 LOS 

- 1.7936327+02 APFS 
1.7647051+02 APOS 
2.9105246+03 PERS 

2.48 12007•03 OZMP 
8.5442892+0 1 AZMP 

- 7 • 7777842+02 OZME 
8.4515221-01 LRP 

-6.3575867+02 OLM 
1.2610760+03 ARGM 
9.8038930+00 OFS 

8.9740451+01 RPS 
-4.7548350+0 3 TFPS 

4.B790078+00 MTAS 

- 1.429 5220-02 PY 8 • 7865907-0l Pl 
7.9313945-0l svo -5.3319506-0l szo 

-1. 2360:.o4b+IJ :i 
-l.143'14£.H),· 

-2.44 l't7.).:: +.i!.. 
-9.2437922+01 
3.169<0tiH)l 
8.02036'";!;itJl 

- 1 . 7650 4t::J+O::S 
l.277972t:+02 

- l. 7650048+u::i 
-q.0247872+01 

-2. 36311,.Uo+,j , 
-8.~BO't;l l+Ol 
-2.363!'7U6+ 0i. 

l .64358'1V+ .;,:. 

-5.2811o 7 !;i l+ v~ 

1.123,S-•dt iJ;, 
-l.542Jocs,+vJ. 

l. l 14 i::,b'1hU 
l .4 1'1l4b!:JH+:Ji 
l.2833tHo+O(: 

4. 772.;;, b-Ol 
-2.9433'tjd-:Jl 

I MOON REF. /PHASE 32- 42 
MEAN-OF-EPOCH 1971 FEB. 1971, ll HRS., 49 MINS,, 60.000 SECS. G.M.T. USNM USF T I Ste 

. 159500000000000+003 HRS. FROM LAU NCH 6 DAYS, 15 HRS., 29 Ml~S., 59,9q9 SECS. G.E.T. ~AGR .314444094<+tS,b5£.+ J 

RESHR T COORDINATES ( ER ANO ER/HR I 

RXVZ 
ROXVZ 

.67827952566402119+001 
• 5 7508 7188 8 l l 30291+000 

- .3•4211 34974697236+001 -.2 1273642e03253332+00 1 
-.385D0205 l55522966+000 - • 212 5277 58 375034 28•000 

S EL ENOC ENTR IC 
XL 2.3359496+04 YL 
RL 2.7828565+04 DECL 

SELENQGR APHIC 
XS l.Q 33qz76+04 

ALTS 2.6890072+34 
LT S -l.4894 865-0 1 
LIN 1.7368617+02 

TRALT 2.6890831+04 

GEOCENTRIC 

vs 
LA TS 

LNS 
LAN 

R PALT 

-3. 7517753+0 4 v 
1.9382203+05 DEC 

GECGR~PHIC 

XG -l.4765858•05 VG 
ALT l.9038033• 05 LAT 

EARTH-~OON PLANE 
XMP 2.1131838+04 
RMP ?.. 7828 565+04 
XME -1. 9297437+05 
DIA 2.19%0 15+0 ~ 

PLANETARY COORDINATES 

VMP 
DEMP 
YME 

LIA 

XM -6.0B7724q+Q4 YM 
RM 2. 1410620+0 5 OEM 

XSUN 5.9259 149+07 VSUN 

-l.3231984+04 ZL 
- l.5264340•01 RAL 

l.9961147+04 zs 
-2.8039741+00 LONS 

3.6608260+01 LTE 
-1.0690702•02 LAP 

1.855542••0 2 

l .7002714•05 l 
2.6059855 +01 RA 

9.2270004•04 ZG 
2,60•2546•01 LON 

l .803548 7+04 ZMP 
-3.3189607+00 PAMP 

l.8035487+04 ZME 
-6.7669074+0 1 ODA 

l.8325913+05 ZM 
2.5588781•0 1 RAM 

-4.8852 718+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMEN TS 
SMAS -l.8195206+03 ECCS lo6l73545+00 INCS 

-7.32~50 11•03 DXL 
-2.9529378+01 YL 

- 1.4050059+03 
4. 5906543+01 

-4.1152521+00 
- 1 . 3057388•02 

oxs 
YRS 
LNE 

OR 

3.3428121+03 DYL 
4.2081731+03 PTHL 

3.4722827+03 DYS 
4.2667356+03 PTR 
5.2523748+00 OSMP 
4. l 952998+03 VT 

-2.237q033+03 DZL 
8.5517260+01 All 

2.4675406+03 oz s 
7 .9500818+01 AZR 
5.1142064-01 RSMP 
7.7749080•02 SEASV 

8.5147930+04 
l • 0 2 443 34+0 2 

OX 1.9042366+02 DV -2.8801161+03 DZ 
V 3.3846388+03 PTH -8.0676210+01 AZ 

B. 5147928+04 
1.4799925•02 

OXG 4.3072282•04 OVG 6.3543432+04 OZG 
YE 7.6786158+04 PTE -2.492q5•4+00 AlE 

-L.6 llll82+03 OXMP 
4.0479914+01 YMP 

- 1.6111169+03 OXME 
-3.2102982+00 LOA 

q,2474431+04 DXH 
1.0837608+02 LOM 

-2. I l R3726+07 RAS 

l.5150603+02 RANS 

3,3995125•03 OVMP 
4.2081731+03 PTMP 
3.2827581+03 OVME 
3.5853171+01 ORP 

-3. 1523884+03 DYM 
l.5393199+02 YM 

-3.9501867+01 LOS 

-1. 7934755+02 APFS 

2.4690843+03 OZMP 
8.5517260+01 AZMP 

-7.8969614+02 OZMF 
8,2370700-0l LRP 

-6.4221281•02 OLM 
3.2608711+03 ARGM 
6.0540406+00 DES 

8.9923421+01 RPS 

- t .235Jvl li · : 
- 1.143,; .n+ .... 2 

-2.439b571•V2 
-9.?3 74b"/1.t•Ol 

3.157Jb7e•'Jl 
8. 030ti'19.::.•I) l 

-l.767bll<t• O'.i 
1. 275bo .'1 l +J, 

-l.767b'+'.> l t)3 
-9. 0249,4<,tO! 

-2. 359,;n 1 .. •\J.:.. 
-6. P78't9b .P J l 
-2. 359.::.17,+ n~ 

1. t:4Qo.i;jt02 

-~.322;0(;4+0 2 

l.124b b::.<t+.J2 
- l . 542044 7+ 0 l 

1.l23.ib:,.::,+ J 3 



VHS 
TAS 

3.9573745+03 RNMPS -2.939094 1+01 APMPS -1.9348620+02 INMPS 
1. 23 57 11 3+02 EAS 1.7192789+02 MAS 7.5706489+02 SLRS 

700 

1.7646586+02 APOS -4. 7623303+03 TFPS 
2.9400462+03 PERS 4 .8758822+00 MTAS 

1.4924622+02 
l.2819lbH02 

SE LENOCENTRIC UNI T VECTORS 
WX -5.432 40 52-03 WY 
QX 9.9992081-01 QY 

4. 7703535-01 
1.2561657-02 

Wl 
QZ 

-B. 7886732-01 PX -1.1344194-02 PY 8.7879425-01 PZ 4.7706 583-01 

•••••• (SM I MOON REF. /PHASE 32- 43 
MEAN-OF-EPOCH 1971 

• 159750000000000+003 H•S. FROM LAUNCH 

RES TAR T COORDINATES ( ER AND ER/HR I 

6.3761539-04 SXO 7.9289896-01 SYO -5.3348011-01 SZO -2.9440564-0l 

FEB, 1971~ 12 HRS., 4 MINS., 60.000 SECS. G.M.T. 

6 DAYS, 15 HRS •• 44 MINS •• 59.999 secs. G.E.T • 

USNM USFT I Sec 

RAGR .318204361226734+003 

RXYZ 
RllXYl 

.69264625599063414+001 

.5742S~q46 5423:346+ 000 

-.39383440955757709+001 -.21804627731014744+001 

S t" L •.· llJC f NTRIC 
XL t::. . 38'>42 77+04 YL 
~ L Z.8449 ~ 7 2+04 DE: L 

·,f l_F'J:.:!Ci R/JPH IC 
~ 1 . lS'l4 '.\7!'+04 

~ Lf 2.75 11179+04 
\I -i.4863135-0 1 
LI l .7369P80+02 

rr.1 T 2.7511 93k +04 

1j t ' ·c H~ T>< I r 

vs 
LATS 

LNS 
LAN 

RPALT 

~ -3 .7~k~7 ~0+04 y 
1 ,q332093 +0 5 DEC 

,j f i~IJI' II Ph I c 

- 1 . J')t.. 33Ql:>+/)4 
- 1 .53(\4876+0 1 

2.0325 127+ 04 
-2.9035710+00 

3 .6481806+01 
- l.06 ~8478+02 

1 .9506796•02 

l.6Qt;.0013+05 
2.6:i45 17l+ Ol 

- .38484708599254474+000 

ll -7.5094377+03 DXL 
RA L -2.9022295+01 VL 

lS 
LONS 

LTE 
LAP 

l 
RA 

-1.4411234+03 
4.5671258+01 

-4.1029742+00 
-1. 2822774+02 

8.4885915•04 
1.0246467+02 

oxs 
VRS 
LNE 

OR 

DX 
v 

-.21242258156772327+000 

3.3379861+03 DYL 
4.203681 5 •03 PTHL 

3.48281 30+03 DYS 
4. 263558 1+0 3 PTR 
5.2440194+00 OSMP 
4.1912211+03 VT 

-2.2370026+03 
a.5507392+01 

OZL 
AZL 

2.4471380+03 DZS 
7 • G430666+0 I A ZR 
5.1044319-01 RSMP 
7.8204404+02 SEASV 

1.8768244•02 OY -2.ee56644+03 
3.3905900+03 PTH -S. 0613251+01 

oz 
AZ 

-l.234749b+03 
-l .1431b46+02 

-2.43 83H3~• 0' 
-9.2313714+01 

3. l45o28o+OI 
8. 04lU45 l+Ol 

- 1. 770.c::591•03 
1.2735444+02 

.,; r; -l.409'3)98+05 VG 
ll t r l .8:}88522+ ·)5 lAT 

1.014 554 1+05 lG 
2.6~4 7~6R+Ol LO~ 

8,4A85914+04 
1.4426031•0 2 

OXG 4.7015798+04 OYG 6.0440510+04 DZG -1. 770114>+03 
VE 7.6594218+04 PTE -2.503 1544+00 AZE -9.025lull+OI 

::-A 4T t•· t'f'lrN Pl ANE 
Y ~P 2. 1076622+04 VMP 
.• t-\P 2o84 4!)"173+Q4 DE:MP 
~·1~ - 1. 92 44 68 7+05 YME 

;r" 2 .2 1qq932+f)O LIA 

P t "\ M~. T /JRY COORDINATES 
X'·' -h.1344127+04 YM 
k'.\ ?. 1412348+0') DEM 

<')lJN >i . <12 69054+1)7 YSUN 

l.~ ~5 207 1 +04 lM P - 1.6460404+03 OXHP 
·3, 3108701+ 01 NAMP 4.0252240+01 VMP 

}. 1B52071•0 4 i. M'· - 1.6460415+03 DXME 
- >. .81 26093+0 1 DOA -3.2085683+00 LOA 

l.A31 6353+05 / M 
2.~'>6310Q+f) l RAM 

-4.R~427Ql+07 ZSUN 

9.2395353+04 OXM 
l.O B5 164 2+C2 LOM 

-2. 117942 2+ 07 RAS 

Sfl. fl'.LJ ( L~· TRIC flSCU LATING E. LEM EN T:-, 
~M .\\ - 1 ~~ 1 A71~~ 1+') 3 ECCS l.62 2~'> e5+0 ~ 11,l . S 

'.'tt', ) . :;~: H 24q7 +03 RNMPS -?. .q312:JQ2t0 1 t.P '., PS 
Ti\c.; t . ?3'+<1)!'f+02 EAS l . 72<14 9 91+- ('2 f.'J\S 

'i l:.lt:: N O(.Ei~ T~I C UNlT VEC TORS 
\<JX -5.~67 826<;1-03 WV 
ex c;.q9q 512s- 01 QY 

CSI", 

4. 7t:. 6~ 152- 01 
9.92e4b65-o3 

wz ,.z 

1. 5 1 51791+02 RANS 
- 1 .9309369+02 INMP S 

7.7606357+02 SLRS 

-B.7896623-0 1 PX 
-9 0 4 7P69 73-04 SXO 

3.4026530+03 OYMP 
4.2036815 +0 3 PTMP 
3. 2 8607 29 +03 OYME 
3. 570C779•01 OPP 

-3.1503037+03 OYM 
l.5031206+0 2 VM 

-3.94914 52 +01 LOS 

- 1 . 79331 03 +0 2 APFS 
1.7646092+0 2 APOS 
2 .9711810+03 PERS 

- 8.2747930-03 PY 
7. 9265202-01 svo 

2.4571150+03 DZMP 
8.5587392+01 AZMP 

-8. 0146677+02 DZME 
8 .0127499-01 LRP 

-6.4866186+02 DZM 
3.2606664+03 ARGM 
2.3041882+00 DES 

9.0113883+01 RPS 
- 4.7702350+0 3 TFPS 

4.A7264B8+00 MTAS 

-2. 355364<+0 2 
-8.8764991+01 
-2. 3553044+02 

1.6375744+0 <: 

-5.355093 £+0 < 
l.126l7B4+02 

-1.5417<08+01 

l.132B0<:8+J3 
1.492458 7+J2 
1. 280389 2+U.:. 

8.7892777- 01 PZ 4.768o30b -O l 
- 5.3377277-01 szo -2.9460029-01 

I MOn N ~EF. /PHASE 32- 44 
MEAN- OF-EPOCH 1971 

• I bf' ,}O )000000000 .. 003 Hf(S. FROM L AUNCH 

FEB. 1971, 12 HRS., 19 MINS., 60.000 SECS. G.M.T. 

t, DAYS, 15 HRS., 59 Ml~S •• 59.999 SECS. G.E • T • 

USNM USFT I Sec 

RAGR .321964627969 &1;+003 

OE: START Cl }t1 00lNATF.S ( ER ANO FR/HR I 

K>tY l 
ldlXYl 

.706Q ~?6 4A"~ j& 7774 +001 

.~ 7 1 4 5q q1 q545~ lbOl+ C')~ 

-. 40 ~ ~5J G 173180b501+00l -.223!5766913375212+001 
-. 1 84 71771614212732+000 -.2 12 33096923609320+000 

~ friJ ( · ~,H I( 

XL 
o. l 

, .4~4'\ ~57 + 'l •+ YL 
£.Q< 1 Jt 'n+-')4 DE:L 

l : ,·;\.G H :.. PHI ( 
x:> 2.0::,.fl )43 +') 4 VS 

Mr s 2. 1H3l"J9B+04 LAT S 
tT') - l . 4 ~3 1 3 75-1)1 LNS 

I ., l.7?71 lQ9+f) 2 LAI\ 
- 1.T ' . 'il 3l.:,') 7+'l 1, RPA LT 

'. CNTfl I ( 

~ - J.7462142~04 y 
t. <: t~3104+'15 DEC 

~;· ,~I Pi · I ( 
..( (~ -J.337 1tl46+Q'i YG 
!:. Lr I.ec;3 -. -1n+'>"' LAT 

,;.. 111.· r1-1- ~Cr1N PLA 1H: 
XMP 2 .2l2 L ~q~+'14 YMP 
~ "f· 1 . 1 • ~.·7i l 9 2+0 4 fC"lt> 
.<tlf ··l.(• 19IiHS +') I) YME 
Dl:: ' .~505 112+ 01') LIA 

PLONEHRY COORD INAHS 
XM -6.1R1049f+~4 VM 
f< ~ 2. 1414074+')5 OEM 

tS Uf\J 5.Q271315f+ r)7 YSUN 

- 1. JAq4bA5+04 l L 
- 1.~~ 43FJ14i-("d ~A L 

2.0· fli'>0 94+04 LS 
- 2.9 1 2 7757+0C LON S 

3.6355350•01 LTE 
- 1 .07059~7+02 LAP 

2 .O 'l(l~q02+02 

).t> .) 17 2l'ii+05 
2. b) 3f1j 97+01 P(l 

l . Filt· ·302+'15 lli 
2.til'33l00+fll LOI\ 

1 .k~t5o69+04 Z~IP 

- ~. 31~~?55+0C ~ A1 1µ 

} .At.t.5fl':l.:4+0 ... /Mt: 
-~.85~&15e+Ol DUA 

1. A306697+05 ZM 
2.5 537 305+01 RA~ 

-4.8832At4+0 7 ZSlJN 

Sf'L i:NJr H HRIL nSCU l .\T ING ELEM!'NTS 
•;r.1,\S - l .P l7 8!343+13 F. CCS l -~Zi;;6 3Q5+0U I NCS 

VHS '3. 9~9 15 52+1"~ l{'>~MPS -2 .q21 soq4+0l APMPS 
TAS l. 2"H1546+')2 EAS l. ]?-CJft l9+ '12 MAS 

'-i. 1 ;r\ .}(_ i: -1ri:; 1c 1..P~ IT VECHJf..S 
~OI. -'•.709q l 32-fJ3 WY 
·:; /. .J . q997 060- ')l QV 

4. 76C5'; 40-0l 
7.1926898-03 

•Ii)>:<••• 1: ;,II I MO~N ~EF. /PHASE 32- 45 
'-lfAN-OF-E: f.'OCH 1971 

wz 
oz 

-7 .6422897+03 OXL 
-2.Q711765+0 1 VL 

-1. 4 77220 I +03 
4. 543Q647+01 

-4. 091"'1 6 768 +('10 
-1. 271 l5Q5+02 

6 . 4b ?. 3502+04 
1.0 248630+02 

tl. 4t>tl501+04 
l. 4 •)~2 lf. 7+02 

oxs 
VRS 
LN E 

OR 

DX 
v 

OXG 
VE 

- l .h809069+03 OXMP 
4.0028283+0 1 VMP 

- 1.6809086+03 OX~E 
-3.2067820+00 LOA 

9.2315791+04 QXM 
1.0865667+02 LOM 

-2.1175117+07 RAS 

1.5153032+02 RANS 
-1.9268517+02 INMPS 

7.9510464+02 SLRS 

3 ,3 333527+03 OYL 
4. l Q944fl2+03 PTHL 

3.4934579+03 DYS 
4.2606669+03 PTR 
5.2356423+00 DSMP 
4.18736(>7+03 VT 

-2.2362505+03 OZL 
8.5653562+01 AZL 

2 . 4268586+03 ozs 
7.9356853+01 AZR 
5,0946546-01 RSMP 
7.8690894+02 SEASV 

- 1.2342173+03 
-1.1427791+02 

-2.4371J4b 2 +\.12 
-9.2254879+0 1 

3.1336914+01 
B.0506339+01 

t .85 14970+0 2 DY -2.89 13564+03 Dl -l.7729~~0+33 
3.3967171+03 PTH -8.0553009+01 AZ 1.2715295+~2 

5.0738067+04 OYG 5. 7094573+04 DZG - 1 . 772 9 90l+ul 
7.6402130+04 PTE -2.5135508+00 AZE -9.0252 bb >•JI 

3.40597 28 +03 OYMP 
4. 1994467+03 PTMP 
3.2895668+03 CYME 
3.5547798+01 OPP 

-!. 14e2030+03 OYH 
l.4669205+02 VM 

- 3.94el0 38+01 LOS 

- l.7931370+02 APFS 
1. 7645566+02 APOS 
3.0039929+03 PERS 

2.4452807+03 DZMP 
B.5h 53562+01 AZMP 

-8. 1310293+ 02 DZME 
7.7784213-01 LPP 

-6.55 10587+02 OZM 
3.2604621+03 ARGM 
3.5855433+02 DES 

9.0311906+01 RPS 
-4.7785624+03 TFPS 

4.8693063+00 MTAS 

-2. 35102~4+0£ 
-0. 874457 0 + 01 
-2.3516220+02 

1 .634465 8+02 

-5. 387047 0>02 
1 · 12747 02+0<: 

-1.5413970•01 

i.I427 9~<t• ::u 
1.4924~, .;+Jt:'. 

I. 278H97+02 

-A. 7906948-0 1 PX -5.0859451-03 PY 8.7905848-01 PZ 4.7668048-Jl 
-2.5949959-03 SXO 7 .9239829-0l SYO -5.3407300-01 SZO -2.947•b21-JI 

FEB. 1971, 12 HRS ., 34 MINS •• 60.000 secs. G.M.T. USNM USFT I Sec 

(' 

r 

f, 

( 

( 



( 

f 

( 

'i()9 

.160250000000000 +003 HRS, FROM LAU NCH 6 DAYS, 16 HRS., 14 MINS., 59,9SS SECS, G,E,T, R ~GR .32572489471£896+003 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

,72131950494331204•001 
.57269365580470937•000 

- .41307050044552073+001 - .22866493406411280+00 1 
- .38461295880615045+000 -.2 12252 3475 25 11196•000 

SE LENOCF.NT RIC 
XL 20484 1764+04 YL 
RL 2,909 11 57+0 4 DECL 

S EL ENOGRAPH IC 
XS 2. 08 89296+04 

ALT S 2,8 751 663+04 
LT S - 1, 4799 645-0 1 
LIN 1 , 737 2574+ 02 

TRA LT 2,87524 22+ 04 

GF.OCENTR I C 

VS 
LAT S 

LN S 
L AN 

P PAL T 

-3. 74348q4+04 v 
1.9233432+05 DE C 

GEOGRAPHI C 
XG - 1,2596489+05 VG 
AL T 1,888926 1+05 LAT 

EA RTH -MCON PLANE. 
XMP 202 769758+04 
RMP 2.96Q~l57+04 

XME - L.Ql38a2 1+05 
DI A 2 . 282 1442+0 ') 

PLA NETARY COORDINATES 

VM P 
DEMP 
VME 

LI A 

XM -6,227 6658+04 YM 
R• 2. 14 15 7 97 +05 DEM 

XS UN 5,9288860+0 7 YSUN 

- 1 ,42258 74+04 lL 
- l ,538 1 3 16•0 1 RA L 

2. l 0440t:5+04 
-2.92 16 136+00 

3.6228895+01 
- 1 .0 7130 69+02 

2. 1554 17 8+02 

L.6874358+05 

LS 
L ONS 
LT~ 
LAP 

2,60 155 32+01 RA 

1.1835798+05 lG 
2.6018241+01 LON 

l .&9 76298+04 ZMP 
-3,3 128225+00 PA"P 

l . a9 7 6297+1)4 lME. 
-6 0 9079343+01 DOA 

1.82 96 945+ 05 ZM 
2,55 11373+ 0 1 RAM 
-~.8822Q34+07 LSU~ 

SE LE NOCEN TRIC OSCULATING ELEM EN TS 
SMAS - 1 ,817024 7 +03 ECCS 1 ·6347Co l •OO I NCS 

VHS 3.9600916+03 RNMPS -2.9108943+01 APMPS 
TAS 1.2330701+02 EA S l. 74fl9364+02 MAS 

Sf L F.NOCENTRIC UNIT VECT ORS 
WX -5.85843 1 4-03 WY 
QX 9 .QQ98 ll 6-0l QY 

4. 7645906-01 Wl 
4.3537438-03 oz 

•••••• CSM I MOCN PEF. /PHA Sf 32- 46 
MEAN-OF-EPOC H I 07 1 

• 16050000Q()()OQl)Q+QQ3 HQ S . Fl<.OM L t.UNCH 

RFS TA RT COORD IN ATES ( ER AND ER/HR I 

-7,875068°3+03 OX L 
-2,9 798021+01 VL 

- I. 51329 7 8+03 
4. 52 11467+01 

-4. 0 7 83609+00 
- l .2653928•02 

8.43606A0+04 
1. 02 50820+02 

8,4360677+04 
1 .3678331+0 2 

oxs 
VR S 
LNF 

DR 

DX 
v 

OXG 
VE 

- 1,715718 4+03 DXMP 
3.98 07797+01 VMP 

-1.71 57190+03 DXMF 
-3 . 20494 10+00 LOA 

9,2235 748+04 DXM 
1.08 79685+02 LOM 

-2. 117081 2+0 7 RAS 

1. 5 154326+02 RANS 
- 1 ,922606 8+02 INMPS 

8, 1418953+02 SLRS 

3.3288992+03 DYL 
4,1954531+03 PTHL 

3.504 2098+03 OYS 
4. 258 0 483+03 PTR 
5.2272431+00 DSMP 
4.IR37300+03 VT 

-2.23564 16+03 DlL 
8 . 5715959•0 1 All 

2 .40t 68<;i9+03 
7 , 927 95q3+0 1 
5.0848790-01 
7. 9206 752• 02 

DlS 
AlR 

R SMP 
SEASV 

1,8 28 1279+ 0 2 DY -2,897 18 64+0~ Dl 
3040301 22+0 3 PTH -R,0 49530 9+0 1 Al 

5,4224391+04 DYG 5.352 1081+ 04 DlG 
7.62 09872+04 PTE -2,5241445+00 AZE 

3 .41)<;-'1629+03 CY MP 
4.19545 32+03 PTMP 
3.29323 10+03 OYME 
3, 5 3942 33+0 I DRP 

-3. 1460864 +0 3 OYM 
1,4 30 71 96+02 VM 

-3.94 70624+01 LOS 

- 1.7929554+ 0 2 APFS 
1. 7 645009+02 APOS 
3.0 38545 1+03 PERS 

2 .4335696+03 DlMP 
8 .57 15947+01 AZMP 

-~.24f:i 16 05+02 DZME 
7, 5310976-0 1 l. RP 

-6.6 1 54478+02 DZM 
3.260258 1+0 3 ARGM 
3.5480448+07 DES 

9 ,05 17 533•01 RPS 
-4.787 32 60 +03 TFPS 

4.8658531+00 MTAS 

-R.7<;17714-0 1 PX - 1.7770529-03 PY 8 ,7Ql8580-01 Pl 
-4.3019567-03 SXO 7,9213820-01 SYO -5.3438089-01 SZO 

- 1 .233 7603> 03 
- t . 1423949+02 

-2. 435038 7+0 2 
-9 .21 96 11 5•01 

3.1218558+01 
8.060<!88>+01 

- l. 7 75776 b +03 
l .2696.).i::b+ 02 

-1. 775b0.i:'.H+iJ3 
-9,0254013+J l 

-2. 34798~1+ 02 
-A.872.37£l • Jl 
-2 • 3479bt:. l +U2 
l. 63 12&90+U2 

-5 .420lt>~ .C:'. + 02 

1 . 1287617+02 
-l.541V7.) L+ Ol 

l.1 53"7f>7+:l'J 
l. 49245i J+ J2 
1. ?77 l't7 ;+(J2 

4. 7647;00- 0 1 
-2,948H4o-Jl 

FEB. 1971, 12 HR S •• 49 MINS •• to.ooo SECS. G.M,T, 

6 DAY S , 1 6 HR S .. , 29 MINS., 59.<;<;Cj SECS. G.c.r. 

USNM usn I Ste 

RAGR , 32 9485 16h5'977+0D3 

RXYZ 
RD XYZ 

.7356275732878 006 7+00 1 

.5 719 56490 1016 1599 +0 00 
-.4226847628543 0383+001 -.233970 3905625 776 3+00 1 
-.364'3 19 1553884 16 5+ 000 -.2 1210,21353414239+ccn 

SE L ENOCENTR IC 
XL 2.5334525+0 4 YL 
Rl 3 .0309598+~4 DEC L 

SE L ENCGRAPH IC 
XS 2. 140 9 14 8+04 

ALTS 2.9371104+04 
LTS - 1, 476791 6- n 
Lt N l • 7 3 7 40 n 6+".>2 

TPALT 2.93 71 86~+04 

GEOCrn TR I C 

vs 
LAT S 

L NS 
LAN 

RPA LT 

x -3. 7407 9 7 5+04 y 
l. Ql 836 7 5+'l5 DEC 

GEOGRAPH I C 
XG - l.1769n26+05 VG 
ALT 108839 504+05 LAT 

F.AR TH - MOON PLAN E 
XM P 2.33 18146+0 4 
RMP 3 .0 3 09 598+04 
XME - 1,9085703+05 
DI A 2.3 148H6+00 

P L ANFT~RY COOROlNATES 

VMP 
r.E MP 
YME 

LI A 

x~ -o.2742499+ 04 YM 
KM 2. 1417 'H 7+05 IJE"1 

XSUN 5.929375q+ Q7 YSUN 

- l. 4556q82+04 ZL 
- 1. 5417422+0 1 RAL 

2.1 399 057+0~ ZS 
-2,930 1 08 4+0 0 L ONS 

3. 6 1 02 441+01 LT E 
-l.07 19863+(}2 LAP 

2 .26530R5+0 2 

l .6e311.0 1+ 05 
7 .6QG057B+Q l RA 

1, 2600 779+ 05 ZG 
2.60(3293+01 LOk 

L C:2839 74+ 0<+ ZMP 
-j . 3 1Q85A2+0') PAMP 

1 .92839 74+04 ZME 
-b.qS75 75 a +r.l DOA 

l. 626709Q+05 ZM 
2.54853 10+ 01 f.IAt-"· 

-4. 88 1 3002•07 zsu r~ 

SE L ENCC EN TRIC OSC UL ATIN G EL EMEN TS 
SMA S - l ,R l 61371+03 ECCS 1 .64106 71+0 0 I NCS 
VH ~ 3. Q610592 +03 RNMP S -2.8QG364~+Q l AP~PS 

TIS 1.23 19842+02 EAS 1.7581 711+ 02 MAS 

Sf L ENOCEN TR [ C UNIT VECTORS 
WX -~.0 1 39630-1)3 WY 
OX q,9998049-01 QY 

4.76250 16-0 1 
1.41007 19-03 

•***•* CSM I ~OON REF. /PHA SE 32- 4 7 
MfAN-OF-EPOCH 1971 

Wl 
Ql 

.l6Q7'l00QIJ')OQOl"JO+C03 HR S. FRUM LAUNCH 

QES TAPT COORDl,.,,ATES ( ER tiNO ER/HR ) 

-8.05 17847+03 DXL 
-2.qee 1274+0 1 VL 

-l.54C35 8 5 +03 
4.4Q86492+0 1 

-4 .0660261+00 
- 1.2620208+02 

DX S 
VR S 
LNE 

OR 

3.3246 143+03 OYL 
4.1916898+03 PTHL 

3.5 1506 18+03 DYS 
4,2556899+03 PTR 
5.2 18 82 14+00 DS"P 
4.1802974+03 VT 

-2 ,235 170t+C3 DZL 
e.5 774783+0 1 All 

2.3866206•03 oz s 
7.0 l 99 Qq5+0 l AZR 
5.0 7500 89-n \ PSMP 
7.q75Q275+fl 2 SEASV 

~. 4.J 97439+04 
l .025303 9 •02 

DX l .R06603o+02 DY -2 .003 140 1+03 OZ 
V 3.40946 84+03 PTH -8.04 39q97+0 l til 

6.40S 74 3 7 +04 
1 . 3 3()4523 +0? 

DX G 5.74608 <;3+ 04 OYG 4.97366 10+04 DZG 
VF 7,6017425+04 PTE -2.534931 5+00 AlE 

-1.750 4770+03 OXMP 
3.95'W5~3 +0l VMP 

- 1. 7504786+03 OXME 
-3,2030417+00 LO~ 

0 . 2 1 5 5224+04 DXM 
i .neq36q4+02 Ln~ 

-2 .1 1 f:f.506+07 RAS 

1. 5 1 55675+02 RAN S 
- l. 9 1•2 01 2+02 I NMPS 
~.333 19 6~+02 SLRS 

3.4131140+03 DV~P 
4, 19 168 98+03 PTMP 
3.2q7Q573+03 CY"4E 
3.5240060+0 1 DRP 

-3. l 4 3953G+03 OYM 
l ,39 4517 A•02 VM 

-3 .9 4~02 IO+Ol LOS 

- 1.79 27653+02 APF S 
I. 76444 20+ 0 2 APOS 
3 .. 074qQ4 2+03 PERS 

2 . 42 l q 1l 6+03 
8 .5 774790 +0 1 

-8. 360164 3 +0 2 
7. 279 197 3-01 

DZMP 
Al MP 
DZME 

L OP 

-6.6 7978 53+02 OLM 
3.260054 4+r. ~ APGM 
3 . 5 1054f.3+ 02 DES 

9.0730852+0 1 RP S 
-4 .7965399+0 3 TFP S 

4 .~ 6228 80•00 MTA S 

-l .. 233;j 7 ,t>+03 
-l. l 42ul l 4+J.::: 

-2 .4 34754 ~ +02 

-Q.214.iJ9't+J1 
3. ll OU,a . ..: +0 1 
£<..c1,94 :;i ~ +J1 

- I. 7786404+~3 
l. 26 7&<t 5 1+ J£ 

- I, 77877<; 7+ U3 
-9 .. C'25~b 4o+U1 

-2.344'i-Jbl.it J 2 
-8. A70237 l+ ::>1 
-7..3444Jbl+U2 

} .628043,+U.£ 

-5.'-52o 4 ~ 'i•J2 

1 . l 30U :ii It J .l 
- 1. 5407 .. ., .:: • ..i l 

l. l 64£t.'::17+Jj 
l .4q244b'i•(J2 
l. 275<t3.:::1+0Z 

- • .7 928928-0 1 PX 1.6529560-0 3 PY Et• 79308b4-0 l Pl 4. 76 24'H 7- 0 l 
- 6,0 752 622-03 sxo 7 . 91871 26-0 1 svo -5.34bq665-01 SZD -2.950.:::4 l t1-0 l 

FEB. 197 1, 1 3 HR S., 4 MINS., 6C.OOO secs. G. M.T . USN M US FT I SU. 

6 lJAY S , 16 HR S. , <i4 pr.jJ~ S., 59.999 SECS. G.F. T . ~ A(,Q • 333245428 1 99lJ~b+:>03 

~XYZ 

PDXYZ 
.7499 1 75560742n11 1+ 00 1 
. 571 2 4652449Q4B0 1 6+0U0 

-.4322q728697248 l A4+00l -.2392 743449 0 7140 95+00 1 
- . 3P.4473 7 ~45~6 1 4079+000 

SELENOCEN TRI C 
XL 2.5826662+04 Yl - l .4BAB03 1+ 04 ZL -A . 2 40449 3+0 3 OXL 
RL 3 .0928546+04 DEC L - 1. 5452241+0 1 RA L - 2.99b l 7 17+0 1 Vl 

- • 2 12 13? 100 7 83365 49•C00 

3 ,3204875+ 0 3 DYL 
4. 18 8 1443+03 PTHL 

-2.23483 25+03 DZL 
~.5830256+01 till 

- l .2 3 3uo l J+O J 
- 1.1 4 16.:::bt. + J('. 



S EL ENOGRAPH IC 
XS 2. lq30615+ fl 4 

ALT S 2.9990052+04 
LT S - 1.473617 2-~ l 
LI N l.73754Q6+02 

TRA LT 2.9990811+04 

GOOCFN TR IC 

vs 
LA TS 

L NS 
LAN 

RPALT 

-3. 7381 Jf.4+1)4 y 
l .9 133fH1+')5 DEC 

GEOGR APHIC 
XG -l.()8.:"15551+1)5 VG 
ALT l .8 7R9 6~9+05 LA T 

F/\1:1.TH- ~CON PLANE 
X ~P 2.3~67771+04 Y"IP 
~M P 3 .0028546*04 DEMP 
XMF - 1.9032458 +')5 YME 
DJ/. 2.34874 2 15 +00 LI A 

P L A~EHRY COURU I NA TES 
X~ -6.3208,2~+14 YM 
R~ z. 14 19 235+05 OEM 

XSWJ 5 . 93C8657+07 Y SUN 

2.17 510 82+04 
-2.9382814+0!) 

3.5975986+0 1 
-1.0726 3 16+02 

2.3804 105+02 

l.~788354+05 

2.5q 155532 + 0 1 

ZS 
LON S 

LTE 
LAP 

l 
RA 

1. 330R247 t0 5 ZG 
z . 5qb8253+0l LU~ 

1. 9588 711 +04 ZMP 
-3. 30e9302-t n o F AMP 

1 .95887091 r._, Lfl.E 
-7.0085449+01 DOA 

l. R2 771 ~7+05 lM 
2.5459 117+ 0 1 RAM 

-4 . 8003070+07 ZSU N 

SELENDCE NTRIC OS CULATING ELEMENT S 
SMfl ') -l.~ 15 22 10+ 03 fCCS l. 64773 1 6•00 J N( S 

VH S 3.Qf.2058C+03 PtlJ"1PS -?..8'lt.-.'.ll39 +- 0 1 .A l-'MPS 
TAS J. 2307S8f+-0 2 FAS l.767 0 Q3~ + 02 ~AS 

SE l. HJUCflHf.: I C UN IT VEC TOkS 
hX - b . 11 6 03 14-03 WY 
OX 9.t;QQ'J 732-0 1 CY 

4. 7603292-0 1 
-1.636 0733-0 3 

CSM I MOON ~Ff: . /PHA SF ~2- 48 
"H-AN-O F -FPOCH 1 Q71 

wz 
oz 

• l 6 1on ~ ooooooooo+oo 3 HP S . FkOM LAUNCH 

RESTAkT CODRDl'.'JATES I t:R fl.NO ER /HR I 

- J .5854037•03 
4.4 764513+01 

-4.0536714 • 00 
- 1. 26038 19•02 

8.383377.0+04 
l.0 255284•02 

a. 3e33 7 6 7+04 
1. 2930742+ 0 2 

oxs 
VR S 
LNE 

DR 

ox 

OXG 
VE 

-1. 7 85 1842+03 OX MP 
3.93 7 6342 +01 VMP 

- !.7 85 183q+03 DXM E 
-3 . 20 10858+00 LOA 

9 .207421 8+ 04 OXM 
l.09076q6+02 LOM 

-2.1 1 62 199 +07 RAS 

1. 5 15707 6+02 RANS 
- 1.91 36345+02 1 NMPS 

A.524965 7+0 2 SLRS 

-A ,7 940578-0 1 PX 
- 7.9 08 78 94- 0 3 sxo 

no 

3.5260074+03 DYS 
4 .2 535802+03 PTR 
5.2103775+00 DSMP 
4.1770582+03 VT 

2.3666398•03 ozs 
7.9115550+01 AZR 
5.0653219-01 RSMP 
8.0319897+02 SEASV 

l.7868199+02 OY -2.9092397+0 3 
3.4160789+03 PTH -8.0386959+01 

oz 
AZ 

-2.4337897+02 
-9.2090627•01 

3;0981905•01 
8.0782836+01 

-1. 781570 3 +0:1 
1.266157 9•02 

6 ·0435028+ 04 OVG 4.57583~0•04 OZG - l.78157 38+03 
7 .5824768+04 PTE -2.5459090+00 AZE - 9 .0257 17 2+0 1 

J . 4 1 6921 6 +03 OYMP 
4 . 1881443+ 03 PT MP 
3.3010382 +03 OYME 
3.5085292+01 DR P 

-3. 141 805 5+03 OYM 
1.3583153+02 VM 

- 3.9449796+01 LO S 

- l. 792566 9+0 2 APFS 
l . 7643 797+0 2 APOS 
3. l l 3 1396t03 PERS 

2.4 10 4770+0 3 OZMP 
8.5830244+01 AZMP 

-8.4731372+02 OZME 
7.014039 2-01 LRP 

-6. 7440715+ 02 OZH 
3.2598510+03 ARGM 
3.4730477+02 DES 

9.0951874+01 RPS 
-4.8062178+03 TFPS 

4.8586094+00 MTAS 

-2. 3409763• 0< 
-8.8680513+0 1 
-2. 3409764•02 

l .624 7292 +02 

- 5 .4850898+02 
l .131 3444+02 

-1.5404252+0 1 

l. l 757759+03 
1.4924459 .. 02 
1. 2 7 3o53t.•02 

5.2043200-03 PY 8.7942588-01 PZ 4.7600 725-0 l 
7 .9 159758- 01 SYD -5 • 3502009-0 l SZO -2 .95 17 d 7-0 1 

F FB . 1q71, 1 3 HRS., 1 9 MINS . , 60.000 SECS. G.M.T. USNM USFT I S<C 

6 DAYS, 1 6 HR S ., 59 MINS. , 5C?.9'79 SECS . G.E .T • RAGR .337005694942 140+003 

RX YZ 
ROXY l 

• 7 ,... 1..1 Q0 1l 2409Q5 24 1 +- ')() l -. 4 41 0086355t6 l 3695+00 1 -.24457709220 1962 11+001 
• 5 70~62 111083 2 6 72 h+ OOO - . 3844377 5363 147740+000 

SdF NO CENTfi IC 
XL 2 o63l 8 1 Q<;+.<)!+ Yl 
k l 1.1547027+04 L1E :: L 

S~LEt-:CGRA PHIC 

XS 2.2453710+04 VS 
ALT~ 3.C'C0~533+0't LAT S 

LTS - 1 . 471)4444- 0 1 U.J S 
LI N l.73 7714,+-')2 LAN 

TRfd.T 3.060Q293+-04 k P l; l,T 

GtOC E~TK IC 
-3 . 7 3551')3C:+04 y 
l.QJ83~ 9 7+- l)'i lJEC 

GfCG QAPH I C 
XG -q.98003~0+- 0 4 VG 
A L T l .B 73Q7 25+-05 Lli T 

F.MH t<-~ COf\: Plll.NE 
x~P 2.4418648+1')4 YMP 
P'},p 3 .1 547"l27+')4 O!-i'<IP 
X M ~ - l. FQ 70 18 t +O"i Y"'·E 
DI A 2.38367 47+".)() ll fl 

PLANETA RY COORDINAT ES 
Xl'-1 -6.3673235+1)4 Y~ 

J.n.t 2. 1420 C/ 50+05 DEM 
XSlJN 5.93 1~553•;)7 YSUN 

- 1. 52 1<1040 • 04 Zl 
- l. 5 4 856156 +0 1 '</I L 

2 . 2 100153+0<. L':.l 
-2 . Q46 1 525 +'.:> t) l ON~. 

3 . 5R4q53 1+ 0 1 LT f 
- l.07 32 419•0 2 LAP 

2.500A7 5 1+ 02 

l. 67452 16+05 
2.597'J3C5+ 01 f.A 

l .3C554t:7+(l5 ZG 
2 . 5073 t 22+t)l LOI\ 

1. Q89 0519+ 04 Z t-IP 
-3 . 3J 7034 '.:> +- 00 R~tJP 

l .9PSft5P:' t t'} 4 lMf 
-7.C'6(1'-'4b'•+O l f'0A 

l· ~2f7 1 ?~+05 ZM 
2 . 54j2797 +01 PAM 

-4 . P7CJ3l.\5+07 ZSU N 

Sflt: l\CCEN TRI C OSCULATING ELEM E"I T S 
<;MAS -J. 8 1 42?60+03 f.CCS l. f:547(l~8+0•) INCS 

VHS 3.9t:30 ; 1')3+1)3 RNt-'P S -2.~73"i71B+Ol hPMPS 
TllS l .22Q5 14C+l)2 EAS l. 7757 11 8 +0? MAS 

s•: LEN'JCENTP IC UN[T VECTOJ<S 
WX - O . 3450 e 44- /) 3 WY 

fJ X c.qc:q; .. 'lCl-1) 1 '.;JY 
4. 7580 703-01 

-4. 7 8 <7 2 454-03 

CSM I ~or~ PEf . / PHAS F 32 - 4q 

wz 
oz 

-8.4230725+03 OX L 
-3 00039529 +01 VL 

- 1 .1, £\435 4+03 
4.45453~6 .. 0l 

-4.041 29f38 +00 
- 1. 2602434 .. 02 

i:i.35t>q660+04 
1 .0257 55 7•02 

&. 3569660 +04 
l . 25569F7+ 02 

oxs 
VR S 
LNf 

OR 

ox 
v 

OXG 
VE 

- 1. 8 1984(: 4+03 OXMP 
J .<71 64 Q7l+Ol VMP 

-l.~l <l8408 +03 OX"'E 
-3. LQ90694 .. 00 LO A 

9. 1 9Q2 7 3 1+04 QXp.1 

l. OS2 160q+02 LOM 
-2 .11 578Q2+0 7 RA S 

L51 5A5!3+ 0 2 RAN S 
-1. 00~9094 •02 INMPS 

0 .7172 169+02 SLRS 

-&.7C. -)26 79-C l PX 
-Q.l:'G46607-C3 SX O 

-.212089581 21 724055+roo 

3.'.H6~092+03 DYL 
4.1848063+03 PTHL 

3.53704 10•0 3 DYS 
4,2517090+0 3 PTR 
5.2019119+00 OSMP 
4 . 17400 50+03 VT 

-2.2346232•03 DZL 
8.5882 502+01 All 

2.3467 38 1+03 oz s 
7 .90291 24+01 AZR 
5.0555438-0 1 RSHP 
8 .09 14262+0 2 SEASV 

-1.2328141+03 
- 1.14 1£44 8 .. 02 

-2 .432938 0+J 2 
-9.203969.HO l 

3.0863605+01 
8. 08686 3.::.+0 l 

1.7686803+02 DY -2 . 9 1545 3 8+03 DZ -l.784~b~M+03 
3.4228381+03 PTH -8.03360 20+0 I AZ l .2645638+02 

6.31 35227+04 OYG 4.1604564+0 4 OZG - l.7845253+03 
7.563 1881+04 PTE -2.5570736+ 00 AZE -q.o25868Bt0l 

3.4208758+03 OYMP 
4.184800+03 PTMP 
3.3051666+03 DYME 
3.492qqz 4+0l ORP 

-3. 1 3964)1+03 OYM 
l .322l l 20t02 VM 

-3.9439384+0 1 LO S 

-l. 792359 8+ 0 2 APFS 
1.164 3 140+ 0 2 APO S 
J.15332 22+03 PER S 

B.B173qbl--03 PY 
7 .913 1702-0 1 SYD 

2.3990769+0 3 OZMP 
A. 588250 2+01 AZ MP 

-8.585 167 3+02 OZHE 
6.7383011-01 LRP 

-6.8083 057 +02 OZH 
3.2596479+03 ARGH 
3.4 355492•02 DES 

9. 11 80637+ 0 1 RPS 
-4.8163744+03 TFPS 

4.8548160+00 HTAS 

-2. 3 375 960+02 
-B.865b20b•O l 
-2. 3375958+0 2 

l.6213457•02 

-5.5 114960+02 
l. l 32t>354+02 

- l. 5401011•01 

l . 1878224+03 
l.4924431•0 .t 
l .2 71 8 107•0 l 

0. 7953639-0l PZ 4.75748 <4-0l 
-5 . 35 35119-01 szo -2.95320•3-J l 

MfA.'\1 - 0F-t:PGC H 1Q7 1 F fB . l C.71 , 13 HR S., 34 MIN S., b0.000 SECS. G. M.T. USNH USF T I StC 

. l61 2"i'"l00'))n\'0 •)0 •t"10 3 Hf( S . FHW LAUN(~ t: DAYS , 17 HRS ., 14 MIN S., 59.c;99 SECS . G. E.T. RAGR .34076596108522 1+003 

f((STAPT COOR Ol l\IA TE S ( F.R AND t: Q/ H11 I 

~f.Y L 
FO XY L 

• 17b44 5 8 b 1a2 2 ('iG c; l 5 + t10 l 
.56 99 0173 6~7 377 1 49+-0"1 

- .45l 5 1 Q3~339 42 3 1 5 1+001 

SE L fNOCENTJ< IC 
XL Z.6809 1 5~+')4 YL 
RL 3·216517 0 +0 4 DEC: L 

~L LEl\CGt<AP HIC 

XS 
t,l TS 

LTS 
LIN 

fR ALT 

2 . 7.97 ~ .... 5 .. 1')4 vs 
:l. 1 ?21:>'l76 •04 l !\ TS 

- l. 4b7271l-l"\l LNS 
l. 737~t-47• 1J?. L AN 
l. 1 227.n5+()4 PP ALT 

GE,fE ~H< I C 
1. -3. 7 32'P60+ 'H 

- • 3844 23 1 9340864 11 6+000 

- l. 5551)02fi +04 ZL 
-1. i:;5 p134~+01 Rf. L 

2 . 2 4 4 b?.5 2 + 0~ LS 
-z.c 53 1 .. ( ·4+0 0 l UNS 
} .~7 23078tQ l L T( 

-l. 073~ l t-4 + 02 LAP 
2.626 €5 '>4+02 

l .~7C"lQ~Ji+0') 

- 8 . ~05663~ +03 OX L 
-3.0 l l4fH5+t1 1 VL 

- l .b574'i52+ 0'3 
4. 432~ 794+0 1 

-4 .o 289074 .. 0() 
- 1. 2€-1 7 9 74•0 2 

P. '3 -1 5 1('14+04 

DXS 
VRS 
LNE 

OR 

ox 

-.2498 7091729226922• 001 
-. 2 1205826161784618+ 00 0 

3.3126706+03 DYL 
4.18 16660+ 0 3 PTHL 

3.5481570t03 DY S 
4.2 5006~8+03 PTR 
5.1934241+00 QSMP 
4. 17 11290+03 VT 

l . 152oq64+02 DY 

-2.2345386+ 0 3 OZL 
5.5031713+0 1 All 

2.3269065+03 oz s 
7.8939964+0 1 AZR 
5.0457701 -Dl RSHP 
8.1532 194+02 SEAS V 

-2 .92 17873•03 Ol 

- 1. 2326321 •03 
- l. l40bo0 t:i+ 02 

-2.4321955• ~>2 

-9. l91fti 5t)Q+Ol 
3.074~3 i:~+O l 
B.095UH4• 0 l 

- J . 787618 7•03 

(' 

( 

( 

( 



(' 

(' 

.. 

( 

~ 

~ 

1.aon~71+05 DEC 

Gft)G~APHlC 

XG -q.0266242+04 VG 
ALT l.86896q8+05 LAT 

EARTH-MOON PLANE 
XMP 2.4q7Q792+04 
RMP 3.2165070+04 
XME -1.eq25593+05 
OIA 2.41q6700+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LI A 

XM -6.4138118+04 YM 
RM 2.1422663+05 OEM 

XSUN 5. Q328446+07 'r SUN 

2.5q55l64+01 

1.45 399 75+0~ 

2.5q578q7+01 

RA 

lG 
LON 

2.0189411+04 lMP 
-3.3051677+00 ~AMP 

2.0 l P.94 10+1)4 lME 
-7.1144827+01 00/\ 

1.a256q88+05 lM 
2.5406341'.HOl RAM 

-4.~783199+~7 LSU~ 

SELE•OCfNTR ! C OSCU LATING ELEMENTS 
SMAS - 1 .8 1 330 18+03 ECCS l.662008 1+0 0 I NCS 

VHS 3.964 1548•03 PNMPS -2.85932 1 ~+01 AP/.\PS 
TAS 1.2281348+02 EAS 1 .7840318+02 MAS 

SELENOCENTRlC UNIT VECTORS 
l<X -6.5210214-03 WY 
QX 9.qq89825-0 1 Qy 

4. 7557274-01 
-B.04665q4-03 

•••••• CSM I MOON PEF. /PHASE 32- 50 
MEAN-OF-EPOCH l q71 

wz 
Ql 

-!61500000000000+003 HRS. FRUM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR l 

1.025q556+02 
?11 

v 3.4297405+03 PTH 

". 3305100+04 
l . 2 1 83260+02 

OXG 6.5551305+04 UYG 
PTE VE 7.5438747+04 

-1.8544472+03 OXMP 
3.8q562~7+01 VHP 

-1.8544476+03 OXHE 
-3. lq6q936+00 LOA 

G.1910768+04 OXM 
1.0935674+02 LnM 

- L. 1153584+07 RAS 

I. 5160044+02 RANS 
-1.0 040239+ 02 l NMPS 
~.009q657+02 SLRS 

3.4249713+03 OYMP 
4.1816660+03 PTMP 
3.30q4362+03 DYHE 
3.4773960+01 ORP 

- 3.1374610+03 OYM 
1. 2859078+02 VM 

-3.9428q72•01 LOS 

- l.7q2144 1+02 APFS 
1. 7 642447 +02 APOS 
3.1955291+03 PEfiS 

-8 .02 8 7097+01 Al 

3.72q3907+04 DlG 
-2.~684229+00 AZE 

2.3877633+03 DlMP 
8.5931719+01 AlMP 

-8.6q63352+02 OZME 
6.4510193-01 LRP 

-6.H724A75+02 OZM 
3.25944~ 1+ 0?- AAGM 
3. 39B0506+0Z OF~ 

9.1417158+0! RPS 
-4.827024 1+03 TFPS 

4.8509062+00 MTAS 

-B .7965224-01 PX 1.2672305-02 PY 8. 7063945-0 1 Pl 
- 1.1762750-02 sxo 7.91029q3-0I SYD -5.35oqo11-0 1 szo 

I. 26305&0+02 

- 1 .7875170+03 
-q.o26031:1b+Ol 

-2. 3342864+0(: 
-8.8635318+01 
-2.3342bb6+0l 
l.~178930•0l 

-5 .549b660+0l 
l. l 3392b ::S 1-02 

-1.539770-H\Jl 

l. 2004£() ,. 03 
1.4924'tJ:>t-J2 
l. 26':~11044+ v£ 

4. 7547 lb 5-J I 
-2.q5• 100 0-:ll 

FEB. lnl, 13 HRS., 49 MINS., 60.COO SECS. G.M.T. USNH USFT I SEL 

6 DAYS, 17 HRS., 29 MINS., 59.GG9 SECS. G.E.T. RAGR .3445262284£bjV£+003 

RXYZ 
ROXYZ 

.79268538796227q47+001 
• 5 692 640 1oqe 110 4 76+000 

-.46112q9,87! 244680+00l -.25518noq55G517784+0DI 
-.3844294•203252072+000 

SE LENOCENTRIC 
XL 2.72a9558+04 Yl 
RL 3.2782698+04 OECL 

SELENOGPAPHIC 
XS 2.3504833+0 4 

ALTS 3.1844205+04 
LTS -l.4640q5q-01 
llN l.7380l0a+02 

TRAL T 3. 1844964+04 

GEOCENTRIC 

VS 
LAT S 

LNS 
LAN 

BPAL T 

x -3.7303123+04 y 
R l.8q83149+05 DEC 

GEOGRAPHIC 
XG -8.039582q+Q4 YG 
ALT 1.863q577+05 LAT 

EARTH-~OON PLANE 
XMP 2.55247. 1 5+04 YMP 
RMP 3.27826q9+04 OEMP 
XME -1.887 1951+05 YHE 
OlA 2.4567135+00 LIA 

PLANETARY COORDINATES 
XM -6.4602680+04 YM 
PM 2.1424313+05 OEM 

XSUN 5.q33933e+07 YSUN 

-1.5881010+04 l l 
- 1. 5549769+01 RA L 

2.2789478+04 
-2.96 10610+00 

3. 5Sq6624+ 0 l 
-1.0743548+02 

2.7585106+02 

l.b6 58bf.')+()~ 

2 .5q3q042,01 

ZS 
LON S 

L TE 
UP 

RA 

1.505959 1+0 5 lG 
2.5942581+01 LO~ 

2.0485396+04 lMP 
-3.3033287+00 fiAMP 

2.0485396+04 lMF. 
-7.1694556+01 DOA 

1.8246761+0 5 lM 
2.537976q+Ql RAM 

-4.8773262+07 lSUf\i 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -1.8122980+03 ECCS l.6b063q3+00 INCS 

VHS 3.9652525+03 RNMPS -2.A44l8~2+0l APMPS 
TAS lo226659q+02 EAS 1.79 2060 1+0 2 MAS 

SELFNOCENTRIC UNIT VECTOkS 
wx -6.103q535-03 •v 
QX q.q993q77-0I QY 

4. 7532Q73-0l 
- 1 . 1409287-02 

•••••+ CSM I MOON PEF. /PHASE 32- 51 

Wl 
oz 

- ~ .7882328+03 OXL 
- 1 . 0187906+01 Vl 

-l.6934644+03 
4.41 14715+01 

-4. 0 164970+00 
- 1.2657589+02 

e. 3040090+04 
1.0262182+02 

oxs 
VRS 
LNE 

OP 

ox 
v 

R.3040088+04 OXG 
1.1809559+02 VE 

- l.8~Q0056+03 OXMP 
3. 8 7500•4+0 l VHP 

- l.R8qoo60+03 OXM E 
-3. l 9485q2•00 LOA 

q. 1 828322 +04 OXM 
l.OS496~2+02 LOM 

-2. 1149275+07 RAS 

I. 5 l t l610 +02 RANS 
-1.99~q7c9+02 INMPS 

q .1032275+02 SLRS 

-R.7978220-0l PX 
-1. 3783016-02 sxo 

-. 2 12 03 778C45800 2 4 1 +('00 

3.3089637+03 OYL 
4.1787144+03 PTHL 

3.55G3507+03 DYS 
4.2486446+03 PTR 
5. 1849137+00 OSMP 
4.168'i230+03 VT 

-2.2345750+03 OZL 
8 .5978038+01 All 

2.307 1 366+03 ozs 
7.8848236+01 AlR 
5.Q359q35-01 RSMP 
8.2 17 2360+02 SEASV 

I. 7369875+02 OY -2 .•282367+03 Ol 
Al 3.4367812+03 PTH -8.0240059+01 

,.7674271+04 OYG 
7.5245350 +04 PTE 

3.42G2022+03 OVMP 
4.1787144+03 PTMP 
3.3138414+03 OYME 
3.46J73qO+OI ORP 

-3.1352650+03 DYM 
1.2497029+02 VM 

-3.9418559+01 LOS 

-1.79 19197+02 APFS 
1.7641718+02 APOS 
3.239€367+03 PERS 

1.6589165-02 PY 
7 .90 73596-0 I svo 

3.2845830+04 OlG 
-2.~79954(}+00 Alf 

2. 37652€7+03 OlMP 
8.5978038+01 AlMP 

-8.80~7168+02 OlME 
6.1541644-01 LRP 

-6 .q366 I 7 I +0 2 DlM 
3.2592426+03 APGM 
3.36055<!+02 DES 

9.l66 145q+OI RPS 
-4 .838 1818+03 TFPS 

4.8468786+0r MTAS 

8.7q73362-0I Pl 
-5.3603695-01 SlO 

- 1. 232? 13 \J+l.)3 
-1.1404757+)2 

-2.43 15575+0<' 
-q. !943201+01 

3. 062 706j+Ql 
e.1032121+01 

-1.7901Jt:9+::n 
L.26 lb lbl::'. •02 

-1. 7907677+U3 
-9.0261977+0 1 

-2.33l04bl.J+02 
-8.861l9Vb+O l 
-2. 33104&0+02 

1.614 3 7.L0+02 

-5.582 1983+02 
1.1352170+02 

- l.53945t.&+01 

1.2135~?9+03 

1.49243bZ+J2 
1.2079343•0.i: 

4. 7517700-01 
-2.9563000-Jl 

MEAN-OF-EPOCH 1971 FFB. 1971, 14 HRS ., 4 MINS., 60.000 SECS. G.M.T. USNH USFT I S<L 

• 161750000000000+no3 HRS. FkOM LIUNC• 6 DAYS, 17 HRS., 44 MINS., 59.CJ99 SECS. G.E.T • PAGA .3482864951713b3+00J 

RESTART COOROl'<ATES I ER ANO ER/HP l 

RXYZ 
ROXYl 

.80690924Q4q9770b2+001 
• 5 6864 765 181 845 2 74+000 

-.47~7409~464323680+001 

SE LENOCENTR!C 
XL 2.7789418+04 YL 
RL 3.3309939+04 OECL 

SFLENOGRAPHIC 
XS 2.4032885+04 

ALTS 3.2461446+04 
LT S - 1 .4609232-01 
LIN l.7B2029+02 

TRAL T 3.2462205+04 

GEOCENTR I C 

vs 
LATS 

LNS 
LAN 

RPALT 

x -3. 7277499+04 y 
R l.8q33532+05 DEC 

GEOGRAPHIC 
XG - 7.0233134+04 VG 
ALT 1 .959q35q+0 5 LAT 

FARTH-MOON PLANE 
XMP 2.6078932+04 H IP 
Rt.1P 3.3399940+04 OEMP 
XME -1.8018187+05 YME 

-.38445594QQ)374165+000 

- 1 .62 1 2007+0~ ZL 
- 1. 5580201+01 AAL 

2.3 12q1so+o4 
-2. 968 1304+00 

3.5470170+01 
-1.0748561+ 02 

2 . El9 5Q982+02 

lS 
LON S 

LTE 
LAP 

1.6615238+0 5 
2.5924428+01 AA 

1.5512424+05 ZG 
2.592 7173+01 LO~ 

2.0778483+04 ZMP 
-3. 3015148+00 FAMP 

2.0778482+04 ZMf 

-8.9707888+03 OXL 
-1.0258764+01 VL 

-l.72<14649+03 
4. 3902953+01 

-4 .0040680+00 
-l. 2738874+02 

8.2774610+04 
l.02t4533+02 

e. 2774613+04 
1.1435883+0 2 

oxs 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

-1.9235166+03 OXMP 
3.85 46209•01 VMP 

- 1.9235175•03 OXMf 

-.2604800q~0560384q+oo1 
-.21202780507993136+000 

3.3053810+03 DYL 
4.115q432+03 PTHL 

3.5706174•03 OYS 
4.2474346+03 PTR 
5.1763822+00 OSMP 
4.1658801+03 VT 

-2.234 7 2<;0+03 DZL 
8.6021555+01 All 

2.2874208+03 OlS 
7.8754063+01 AZR 
5.0262172-01 RSHP 
8.2833792•02 SEASV 

-l.232<t5!> 1 +03 
-l .140089'2+-J2 

-2.43lu.£:J~+o2 

-Q. l897493+Jl 
3.050bEilb +Ul 
8 .llllH O+Ol 

1.7232788+02 DY -2 .c347983+03 OZ -l.793904<t+03 
3.4439557+03 PTH -B.0194803+0 1 AZ 1 .260,0~0+02 

6.q496605+04 CYG 2.8279982+04 OZG -l.793o313+J3 
7.5051674+04 PTE -2.5916674•00 AlE -9.026JJn+Jl 

3.4335632+03 OYMP 
4.1759433+03 PTHP 
3.3183765+03 CYHE 

2. 3653661+03 DlMP 
8.6021555+01 AlMP 

-8.91638 15+02 DlME 

-2. 3278b94"+ J~ 
-R.8587944+01 
-2. 3278694+02 



DIA 2.4947762+00 LIA 

PLANF.TARY COORDINAT ES 
XM -6.50 66916+04 YM 
RM 2· 14260R0+05 OEM 

XSUN 5,9348228+07 YSUN 

- 7. ?.25 7 653+0 1 OOA 

1,8236439 +05 lM 
2.5353063•01 RAM 

-4,8763322+07 ZSUN 

SEL ENOCENTR!C OSCULATING ELEME NTS 
SMA S - l ,R 11 264 1+03 F.CCS 1 .6776 122•00 I NCS 

VHS 3,9663840+03 RNMPS -2.8281770•01 APMPS 
TA S 1 .22509 17+02 EAS 1,7098025•02 MAS 

SC LENOCENTR!C UNIT VECTORS 
WX -b.8938467-03 WY 
QX 9.0976326-0l Qy 

4. 75078 14-01 
- 1 .4877265-02 

••**** (SM I MOON REF, / PHASE 32- 52 
MEAN-O F-EPOCH 1971 

Wl 
Ql 

• 16200D00000 00 00+0 0 3 H~ S . FPDM LAU NC H 

RESTART COORDINATES I ER ANO ER /HR I 

-3.1926626+00 LOA 

9. 1745399+04 OXM 
1.09 63620+02 LOM 

- 2 .1144965+07 RAS 

1.5163230+02 RANS 
- l ,8•3 77 ~4•02 INMPS 
9,2970179•02 SLRS 

- 8 . H91661-0 I PX 
-l.5".65228-02 sxo 

712 

3.4460205+01 QRP 

- 3.1330531•03 OYM 
1.2 1 34971 • 02 VM 

-3.940el48+01 LOS 

- 1. 79168 64+02 APFS 
1.7640950+02 APOS 
3 .2863267+03 PER S 

5,8467679-01 LRP 

- 7 . 00069 38+ 0 2 OZM 
3.259040 3+ 0 3 ARGM 
3.3230536+02 OES 

9.1913548+01 RPS 
-4.8498629+03 TFPS 

4.8427317+00 MTAS 

2.0627975-0 2 PY 8.7981 766- 0! Pl 
7 .9043498- 01 SYD -5.3639 164- 01 SZO 

l .6107797+02 

-5.6144930•02 
1'1365075•J< 

-1. 5391286•0 l 

1. 227334 7+03 
1. 492436 2•0 2 
1 .2659004•02 

4.7486311-01 
-2.9579745- Jl 

FEB. 1971, 14 HRS., 19 MIN S., 60.0 00 SECS. G.M. T. USNM USFT I Sec 

6 DAY S , 17 HRS., 5q MINS., 59.999 secs. G.E.T • RAGR .352046761914•65 +003 

RXYZ 
ROXY l 

. 82111 793f 73839227•00 1 

.soeos l 47 79069 3860+Qno 
-.48035293042624929•00 1 -,2657815 7 0838 1 2719+no1 
-.3845021 55346 5l245•000 -.2120280291 790 14 77•000 

SELENOf.F. NTR!C 
XL 2.8278756+04 YL 
RL 3.40l6Bi5•04 OECL 

SE LENC GR APH !C 
XS 2. 11562 6 10+04 

AL T S 3.3Q7 8'.\2 l+04 
LTS -1.4577 52 1-? l 
LIN l . 7 383A06+ 0?. 

TRALT 3 .3079C81+04 

GE OCENTRIC 

YS 
LA T5 

LNS 
LAN 

RPA L T 

x -3.7252064+ 0 4 y 
1. 8883 2 l 4+0 5 DEC 

GEOGRAPH I C 
XG -5. 9823186+04 YG 
ALT l.B53014lt-0 5 l.AT 

E.'IR TH-~OON PLA'\IE 
XMP 2 .6634 ?'55 +04 
R~P 3.40 1 68 15+04 
Xi.t !: - l .B764 2q0+05 
DIA 2 .533 9320+t')'J 

PLhNE TARY COORLIINATES 

YMP 
Df::MP 
y ,''1F 

LI A 

XM -b.5530820+04 YM 
R.-.. 2. l4 277R5+05 DE M 

XSUfll 5.935A ll 6+07 YSUN 

-1.654 3036+04 Zl 
-l.560Q69 7+01 RAL 

2.34 6 71 rs+04 
-2. 9 74Q6 ?9+00 

3. 53 437 1P+0 l 
-1. 0 7 53 19 4+ 02 

3. 0 394 P l 2+02 

ZS 
L ONS 

LH 
LAP 

l. h5 7171 1h05 
2.~S0~9 17+ 0 1 ~ A 

l .5Bq6 e'<2+')C:. ZG 
2.s q 11 ~~e+0 1 L O~ 

2 -l 0bd~7q + 04 ZMP 
- 3 . 29~72Jg + oo MAMP 
2. l l'JA8C7~ + (l <t Zf.IE 

-7. ?93 40 ~ 9+ ( 1 DOA 

1. 822&022+05 lM 
2. 53202?<1+C l Rti.t~. 

-4. fi7533A t-t 0 7 lSUP\I 

Sc LENOCfNTR ! C OSCULA TI NG E L Ek~"T S 
SMAS - l.810199e +03 ECCS l. 6~59370 •0 0 I NCS 

VHS 3.9&7 5498+03 RNM P S -2.& 1 1 292 ~+ 0 1 APMPS 
TAS l .22343 1 7+ 02 EAS l. ~07?645+02 MAS 

SE L~' OCENTRIC UN IT VECTORS 
wx -7.0907589-03 ~y 

QX 9.9966749-0 1 QY 
4.74 f l "f 9 1-0 l 

-l. B4500~3-rl2 

****** CSM I MOON RfF. /PHA SE 32 - IS.3 
't EA~-OF-EPrJC H 1 0 71 

wz 
CZ 

. 11'2 ?. 500001) 00000 +003 HJ..:S. FROM Ll\UNC H 

RESTAF<T COORD I NATES ( ER ANO ffl / hR ) 

-Q.1533406+03 OXL 
-3.032 7577+01 VL 

- 1 .76 5458 1+ 03 
4.36 9 337 1 +0 1 

-3 .q916205+00 
- 1 .290852 1•02 

oxs 
VR S 
LNF 

OR 

3.30 19156+03 OYL 
4.1733450+03 PTHL 

3.58 19529+ 03 DYS 
4• 2464294+03 PTR 
5.1678281•00 OSMP 
4 , H34938+03 VT 

-2.2349976+03 OZL 
8.6062445+01 AZL 

2.2677 52 1•0 3 ozs 
7 .8 6575 82+0 1 AZR 
5.0 164379-01 RSMP 
8.35 15401+02 SEAS V 

- 1.2324564•03 
-1. 139 701 0•02 

-2.4305803+02 
- 9.185HO B+O I 

3.0390593+0 1 
8. 11 87787+0 1 

8 . 25,..,~ 657+04 

l. 0 21:6 909+0 2 
OX 1. 71 090 13•02 OY -2.94 14692• 0 3 OZ - 1. 797131 3•03 

V 3,45125 98 •03 PTH -8.0 151 23 1+0 1 AZ 1 .2589913•02 

8 .? 508655+ 04 
1.1 062233 •02 

OXG 7,1011937+04 OYG 2.36 167 51+04 OZG - 1 .7970364•03 
Vf 7 , 4857703+04 PTE -2.6035587+00 AZE _q,0265040+01 

-1.95798 12+03 DX~P 
3 . 834456 4+01 V"4P 

-l.9 5 798 1 5 +03 OXHF 
-1.1 qn 403s+oo LOA 

9. 1601998+04 OXM 
1. 097 758 1+02 LO~ 

-2 .1140655+07 RAS 

l. 5 l 64Q06+02 RANS 
- 1. 8884202+02 INMP S 

9 .491353 1+0 2 SLR S 

-•.~C05550-0l PX 
-I .dCOA88 8-02 SXO 

3.43804 92 +03 CYMP 
4 . 1733450+03 PTMP 
3.3230367+03 OVME 
3.4302422+01 ORP 

-3.1308 2 55•0 3 OYM 
1.1772905+0 2 VM 

- 3.9397736•01 LOS 

-1.7914443+02 APFS 
I. 7 640143•0 2 APOS 
3.3350826+03 PERS 

2,3542690+03 OZMP 
8.6062457+0 1 AZMP 

-9.0253925•02 OZME 
5. 5278 374-0 1 LRP 

-7 .Q647172+0 2 OZM 
3.2588384+03 ARGM 
3.2855550+ 02 DES 

9.2173393+01 RPS 
-4.8620826+03 TFP S 

4.83846 39 +0 0 MTAS 

-2.3247469• 0l 
-8.856341 .:HOl 
-2.324746 9•02 

1.6071194+ 02 

-5.6467496+02 
l • 1377 976•02 

- l . 538ts044+0 1 

1 .2410 830 +03 
1. 492434-5+02 
l ,263B02S+02 

2,4788022-02 PY 8.7989 056- 01 Pl 4,7452921-01 
7 ,9012734-0 1 SYD -5.36 75413-0I SZO -2.95%2 11-0 1 

F EB . t <n1, 14 HR S., 3 '• ~INS., 60.000 SECS. G.M.T. USN M USFT I ScC 

b DAYS, 18 HR S •• 14 MINS., 59.999 secs. G.E. T. RAGR .355807028657546+003 

RX YZ 
ROXYZ 

• 93 5 3 11 9734866~ 1 1 3 +1)() l -.489 9 6 b2625620435 1+001 -.271 0823 77 9528 7352•00 1 
• 5 b 74 743 G795 744 l Ot;,+l')f'I Q -.384 5675 k027358700+000 -.2 12038 17C55907179+ 00 0 

SE LENUCENTP!C 
XL 2.8767 '11~9+ 0 4 Yl 
RL 3.463334P.+04 OEC L 

SE L FNOGRAPH I C 
XS 2.5094020 +0 4 YS 

ALT S 3.3694854+04 LATS 
l TS -I ,4545765-01 LNS 
LIN l .7385~40+0 2 LAN 

TRALT 3.3695 ~ 1 4+04 RPA LT 

CE~CFN TR re 
-3. 7226 :El7•14 Y 

1 .8832797+0 5 DEC 

GEOGR APHIC 
XG -4.'?2 l l'J35-t r)'t YG 
ALT 1.84806 23+') 5 LAT 

EAPTr-MOON PLAN E 
XMP 2. 71922 Q4+04 
R"".P 3.4633 34 G+ r')4 
XMf- - l .87 1025P+ 05 
DIA 2.5 T3 B495+1)J 

PL A"-'f.TARV COUPDINAT ES 

YMP 
tlE ~P 

Y"'1 f 
LI A 

XM -6.5994J9t:+04 YM 

·­x s u~ 

2. 1 429467+05 OEM 
5.Q36801) 2 +0 7 YSI JN 

-l.b P . ~ 4 11 2 + 04 Zl 
-l.c::; 63fU J2 +0l RAL 

2.3 8 0 1 550 +04 ZS 
-2 .9e l '=7 l t +O J LOfllS 
3.~217266+) 1 LTI: 

-1.07 5 7445+02 LAP 
3. LR9 1 24q+oz 

l .65 28')QQ + ':•5 
2.5 89 l 3 lJ+ Ol Pfl. 

l .62 11 6 73-t"S lG 
2.51'.\C,6071/+ 0 l lOf\ 

z. 1 3S59CH+ W• lMP 
-3.297Q5~ 3+ 0Q ~AMP 

2.135 c::;940 +04 ZME 
-7 .142371:41-tO l DOI\ 

l. F.2J 'l5 10+05 ZM 
2.S 2 G9 26 6+ 0 1 RA~ 

-4. f:l 74 j 4 JR +07 lSUf\i 

Si: L f~ OC Ef\TR J C OSCULATING EL EMFl\IT S 

-~ . 3158970+03 DXL 
- 3.~3C446 8+0 1 Vl 

-l. AQ14452+03 
4. 34 ~ 'i8 3~ +01 

-3.G7 Ql54S+oo 
-1.33 30 710• 02 

oxs 
VRS 
LNE 

OP 

3,2985612+03 DYL 
4. 1709 1 28+03 PTHL 

3.5933534+ 03 DYS 
4.2456223•03 PTR 
5.1592525+00 OSM P 
4,161 2581•03 VT 

-2,2353 778+0 3 DZL 
8.H00828+0 l Al l 

2.248 1237+03 DZS 
7 .8558900+0 l AZR 
5.0066604-0 1 RSMP 
8.42 163 59+02 SEASV 

- 1.2325153•03 
- l . 1 39:H 0 ~+02 

-2.4302339•02 
-9.18 1vo7 2•01 

3. 0272386• 0 1 
8. 1262277•0 1 

A.2247222 +04 OX l . 6 997920+02 DY -2.94824b6+03 OZ - 1 .800412~-tJJ 

I .02 ~03 Il+02 V 3.4586897+03 PTH -8.0109251 +0 1 AZ 1 .2577 725•02 

a . 22 42221•04 OXG 7.22 15355•04 OYG 1. 88 76656•04 OZG - 1. soo27<6•03 
1,0 6 88609•02 VE 7,4663425+04 PTE -2.6 15628 1+00 AZE -q,0266697+0 1 

- 1. 9923999+03 OXMP 
3 .8145000+0 1 """p 

-l.997.3Qq4+03 DXME 
-3, 18•08 52+00 LOA 

~ .1578 11 8+04 OXM 
l .Q9q l534+Q2 LO M 

-2.1 1 36344+07 RAS 

3.4426557+03 DYMP 
4. 1 709 1 29+03 P TMP 
3,3278173+03 OYME 
3.4144027•01 ORP 

-3.128~820+ 0 3 DYH 
1.14 10831+ 02 VM 

-3,9387325+ 01 LOS 

2.3432317 +03 OZMP 
8.6 100803+ 01 AZMP 

-~· 13 381 1 5+02 OZME 
5. 1979 566-0 1 LRP 

-7. 1286876+0 2 OZM 
3.258b368+03 ARGM 
3.24805 64+02 DE S 

-2. 321 b1b ; +0 2 
-8,853b355•Jl 
-2.32167o b +02 

l . 603390£+02 

-5.678 9o9 l+ J2 
l . 1390t179+J2 

-l.53847<i9+01 

SMAS -l.80Q l " 47+0 3 fCCS l.6S4'-.239+0o I NCS l. 5 Lt-6635+02 RA NS - 1.7911933+02 APFS 9.2440993•0 1 RPS 
-4.8748567+03 TFPS 

1.256647 1++03 
1 . 492433 2 +02 VHS 3.96i;J 7 505+')3 PN MPS -2.79357 '-6 +01 AP "1P S -l.B8 29 009+ 02 INMP S 1. 7 639299+ 02 APOS 

( 

( 

''" 



( 

( 

f 

( 

'• 

,. 

~ 

(, 

TAS l.22lb8l4+02 EAS 1.8144511+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 7 .29 4b826-03 WY 
Qx 9.9955069-01 QV 

4. 74 54 909- 0 l 
-2.2 127605- 02 

****** CSM I EARTH REF. /PHASE 32- 54 
MEAN- OF -E POCH l 971 

WI 
QZ 

. 162 500 000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES l ER •NO ER/HR I 

713 

9.6862492+02 SLRS 3.3861922•03 PERS 4.8340738+00 MTAS 1.2616420•02 

-8. 8019882 - 01 PX 2.9069066-02 PV 8 • 7995076-01 PZ 4. 7417450- 01 
-2. 0213660-02 sxo 7.8 981267 - 01 SYD -5.3712445-01 szo -2.9613012-01 

FEB . 1971, 14 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

6 OAYS, 18 HRS., 29 MINS., 59.999 SECS. G.E.T . RAGR . 359567295400627+0D3 

RXYZ 
ROXYZ 

-.10802097096898278+002 
.290723841026590lb-001 

• 4 7 86497 27330642 04+002 
-.50839114327289959•000 

.23802810262304726•D02 
-. 31031085~94251272+DOO 

SELENDCENTRIC 
XL 2.9255933+04 YL 
RL 3.5249562+04 DFCL 

SELFNOGRAPHIC 
XS 2.5627123+04 

ALTS 3.4311067+04 
LTS - 1 .45 14009- 01 
LIN 1.7387531+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

-3.7201705+04 y 
1.8782276+05 DEC 

GEOGRAPHIC 
XG -3. 8445552+04 VG 
ALT 1.8438102+05 LAT 

EARTH-•OON PLANE 
XMP - l.8656091+05 YMP 
RMP 1.8782276+05 OEMP 
XMF - 1.8656091+05 YME 

PLANETARY COORDINATES 
XM -6.6457638+04 YM 
RM 2. 1431187+05 DEM 

XSUN s.q377886+07 YSUN 

-1.7205254+04 ZL 
-1.5666098+01 RAL 

2.4133089+04 ZS 
-2 .9879687+00 LONS 

3.5090813+01 LH 
-1.0761308+02 LAP 

l.6484379+05 
2.5877614+01 RA 

l.6455813+05 LG 
2.5880377+01 LO~ 

2.1640424+04 ZMP 
-6. 1828420-01 RAM P 

2.1640424+04 ZME 

1.P204904+05 lM 
2.5272176+01 RAM 

-4.e1334q4+01 zsu~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.8307801+05 ECC 9.8502566-01 INC 

VH -1.5005480+03 RNMP -7.8440775+00 APMP 
TA - 1.7032878+02 EA -9. 1 50 7654+01 ~A 

GEOCENTRIC UNIT VECTOR S 
WX -4.9062883-01 WY -4.7424783-01 
QX B.6977304-01 QY -2. 1580 140-01 

****** CSM I ORTH PEF. /PHASE 32- 55 
MEAN-OF -E POCH 1971 

wz 
oz 

. 162750000000000+003 HRS. HOM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

-9.5 184663+03 DXL 
-3 .0459551+01 VL 

- 1. 8 3 74277 •0 3 
4.J2R0228+0l 
3. 9666 702•00 
1. 4087080+02 

8.1975297+04 
1.0 271738+02 

8 .1075295•04 
l .D315009•02 

oxs 
VRS 
LNE 

DP 

DX 
v 

DXG 
VE 

-2.Q267739t-03 OXMP 
l. 7 338346+D2 VMP 

-2.D267739+03 DXME 

C..1493763+04 OXH 
1 . 1005479+02 LOM 

-2.1132033+07 RAS 

4.3029052+01 RAN 
-~.2Q59887+00 JNMP 
-3.5089379+01 SLR 

7 .3 100777-01 PX 
4.4376086-01 sxo 

3.2 953120+D3 DYL 
4.1686401+03 PTHL 

3.6048153+03 DYS 
4.2450070+03 PTR 

-1. 7484934+02 DSMP 
4.1591676+03 VT 

1.6898919+02 DY 
3.4662421+03 PTH 

-2.2358673+03 OZL 
8.6136758+01 All 

2.2285295•03 ozs 
7.8458128+01 AZR 
4.9968906- 01 RSMP 
8.4935799+02 SEASV 

-2.9551277+03 
-8.0068787•01 

oz 
Al 

-1.2 326304•03 
-l.13891b3+J2 

-2.4299779+02 
- 9 . 1769806+;)1 

3.Dl5419b+Ol 
-5-3 153473•01 

-1.eo37454•03 
1.2566144•02 

7.3103288+04 DVG 1.4080537+04 OZG -1.8036431+03 
7.4468824+04 PTE -2. 6278738•00 AZE -9. 0268250+01 

3. 3327142+03 DVMp 
3.4662421+03 PTMP 
3.3327142+03 DYME 

- 3.126 3228+03 DYM 
1.1048749+02 VM 

-J.9376914+01 LOS 

-4.59 7263 2+01 APF 
2.6719261+01 APO 
5.4418926+03 PER 

5.2700131-02 PY 
0.0000000 SYD 

-9. 2416922+02 DZMP 
-8. 0%8792+01 Al MP 
-9.2416922+02 DZME 

- 7.1926042+02 DZM 
3·2584355+03 ARGM 
3. 2105579+02 DES 

-4.94 33982t-Ol RP 
3.6341455+05 TFP 
5.4578645+02 MTA 

-2.3180524+02. 
l .167l2b3+02 

-2.3180524+02 

-5. 11115u4+u2 
1.140 3 779•::.12 

-1.5381557+01 

2. 7414720+03 
2.156980b+02 
3.6000000+02 

-8.5353309-01 Pl -5. 18366bl-Dl 
0.0000000 szo O.OOOuOOu . 

fEB. 1971, 15 HRS . , 4 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

6 DAYS, 18 HRS ., 44 MINS., 59.999 SECS. G.E. T. RAGR .3327562 1437ub 40+J01 

RXVl 
RDXYZ 

-. 10794848213678421•002 
• 28921917401237158- 001 

• 477 3772 5151966942+002 
-.50909237816672249+000 

.23725159953235427+002 
-. 31089305681874297+000 

SELENOCENTRIC 
XL 2.Q743802+04 YL 
RL 3.5865474+04 OECL 

SELENOGRAPHIC 
XS 2.6161928+04 YS 

ALTS 3.4926980+04 LATS 
LTS -1.4482269-01 LNS 
LIN 1. 7389478+02 LAN 

GEOCENTRIC 
- 3.7176740+04 v 

l.8731650+05 DEC 

GEOGRAPHIC 
XG -2. 7571259+04 VG 
ALT 1.8387476+05 LAT 

EARTH-MOON PLANE 
XMP -1.8601787+05 YMP 
RMP 1.8731650+05 DEMP 
XME - l .86 01787+05 YME 

PLANETARY COORDINATES 
XM - 6.6q20541+04 YM 
R .~ 2.1432884+05 OEM 

XSUN 5 . 9387767+07 V SUN 

-1.7536477+04 Zl 
-1.5693103+01 RAL 

2.4461727+04 ZS 
-2.99 41662+00 LONS 

3.4Q64360+0l LT£ 
- 1.0764769+02 LAP 

l .6440555+05 
2.58tl817+01 'A 
l. t.628626+05 ZG 
z.~IJ64587•01 LON 

2.1921982+04 ZMP 
- 6.3045644-01 RAMP 

2 . 1921982+04 ZMF 

1.8194203+05 z~ 

2.5244959+01 R.Af.l 
-4.6 723548+07 LSU~ 

GEOCENTRIC DSCULATI~G ELEMENTS 
SMA 1.8288390+05 ECC 9.e490671-0l INC 

VH - l.4995838+03 RNMP - 7 . 9B04668+00 APMP 
TA - 1.7027386+02 EA -9.1410113+01 MA 

GEDCENTR IC UNIT VECTORS 
WX -4.8883834-01 WV -4 • 74392SR-Ol 
QX 807081698- 01 QV -2.1522929-01 ...... CSM I EARTH REF. /PHASE 32 - 50 

MEAN-OF -E POCH 1971 

•l 
QZ 

• 163000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER AND ER/HR I 

RXYl -. 10787634555712429+002 

-<;.7010571+03 OXL 
-~.0522930+01 VL 

- 1.8734071+03 
4.3076435+01 
3.9541677•00 
2 .R005 167+01 

8 .1 707874+04 
1. 0274190+0 2 

B . 170787 2+04 
r:;.9 4l4334t-Ol 

oxs 
VPS 
LNE 

OR 

DX 
v 

DXG 
VE 

-2.0611031+03 DX•P 
l. 7 32787b+02 VMP 

-2.0611031+03 OXME 

G . l 1.t08931 +04 OXM 
1.1019415+02 LOM 

-2.1127720+07 RAS 

4.2<;36209+01 RAN 
-~. 3179203+00 INMP 
-3.4906205+01 SLR 

7.3211253-01 PX 
4.41q0aa1-01 sxo 

3.2921624+03 DYL 
4.1665211+03 PTHL 

3.6163352+03 DYS 
4.2445778+03 PTR 

- 1.74857%+02 DSMP 
4.1572174+03 VT 

1.6811457+02 DY 
3.4739136+03 PTH 

-2.2364635+03 DZL 
8.6170376+01 All 

2 .2 089639+03 DZS 
7.R35537B+Ol AZR 
4.9871162-01 RSMP 
8.5672873+02 SEASV 

-2. 9621101+03 
-8.0029743t-Ol 

oz 
Al 

7.3673574+04 DVG 9.2492810+03 DZG 
7.4273889+04 PTE -2.~40295l+OC AlE 

3.3 377235+03 OVMP 
3.4739136+03 PTMP 
3.3377235+03 DYME 

- 3.1240478+03 OVM 
l .Ob86659+02 VM 

-3.9366504+01 LOS 

-4.5859210+01 APF 
2.6598449+01 APO 
5.47897~7+03 PER 

-9.3490884+02 DZMP 
-8. 0029746+01 AZMP 
-9.3490884+02 OlME 

- 7.2564668+02 DZM 
3.25e2344+C3 ARGM 
3.1730593•02 OES 

-4 .~544740+01 RP 
3 .b300748t-05 TFP 
5.4491866+02 HTA 

-1.232b00t:+03 
-l .1385.l3,j+)2 

-2. 429H09U+0£ 
-9. 1730172+01 

3.0Q3o027+lJl 
-'i.3 1672ll+Ul 

-1.8071290+03 
l.255~1Jl+Q2 

- 1.8070361•03 
- 9.Q27U0)9+01 

-2 • 315071 7+V.<:: 
l. lb59 l5t:.+ JL 

-2.3150717+02 

-5. 743.293:>+04:'. 
l . 14loo7 o+Ot: 

-l.537b3l:H01 

2.7603210•J3 
2.1s1,z1.to•:>2 
3.600UOU0+02 

5.2104155-02 PY -8.5359710-01 PZ - 5.18321•> - 0I 
0.0DOOOOO SYD 0.0000000 SZO O.OOOOvJO 

FER. lq71, 15 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I StL 

6 DAYS, 18 HRS . , 59 MINS., 59.999 SECS. G.E.T • RAGR • 708782888b769b4+0J l 

.47610175123148317+002 .23647363022381414•002 



ROXYZ • 2 8790442 600861 94Q-00 l -.5108 1066400662960+000 

SELENOCENTRIC 
XL 3.0231214+04 YL 
RL 3.64811 10+04 OECL 

SELENOGRAPH IC 
XS 2.6698444+04 

ALT S 3.5542616+04 
LTS -!.4450529-01 
LlN l.7 39l47Q+l)2 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

-3. 7151896+04 
1.8680917+05 DEC 

GEGGl?llPH JC 
XG -1. 6636080+04 YG 
ALT l. 833b 74 3+()5 LAT 

E tlRTH-~OON PLANF 
XMP -1.8547347+05 YMP 
RMP 1. 86809 17+05 DEMP 
XME -1.8547347+05 Y"1F 

PLA NE TARY COORDINATE S 
XM -6. 73A3 IQ9+04 YM 
RM 2. 143 45J9+05 OEM 

XSUN 5.93Q7647+07 YSUN 

-1.7867795+04 lL 
-l.5719367+01 RAL 

2.4787471+04 ZS 
-3.00 017 28 +00 LONS 

3.4837q08+01 LTE 
-1.0767843+02 LAP 

1.6396628+05 
2.5845925+01 RA 

!.6729747+0; lG 
2.584A70J+O l LON 

2.2200674+04 zr~P 

-6.4268427-01 RAMP 
2. 2200C74+1J4 ZME 

1 .8 1 8340 7+ 0~ ZM 
2.52176!5+0 1 RAM 

-4.8713~01+07 LSUN 

GEOC ENTRIC OSCULATING ELEMENTS 
Sr.JI\ l. 826Q63 t+ns Ecc s. E47 Gl44-0l I NC 

VH -l.4GR")44A+03 PNMP -e.11 sn2~ s+oo APr-'F 
TJ\ - l .7021°6A+')2 EA -G.l3fl 9f\ 7t+Ol MA 

GE OCEN TRIC UNIT VFCTO•S 
WX -4.8712355-01 WY 
IJX A. 71811 52-0 1 CY 

-4. 7452 A25 - 0 l 
-2.1468 547-01 

••**** CSM I EART H REF. /PHA SE 32- 5 7 

Wl 
Ql 

-9.8A36759+03 DXL 
-3.0584698+01 VL 

-1.9093837•03 
4.2874359•0 1 
3.941646'1+00 
4·3610348+00 

8 .14 39946+04 
1.0276666•02 

8 .1439945+0 4 
q .5678829 +01 

oxs 
VRS 
LNE 

OR 

ox 
v 

OXG 
VE 

-2.0 95 3864+03 DXMP 
1.7317432+02 VMP 

-2.0953864+03 OXME 

9. 1 323622 +04 DXM 
1.1 03334 3+02 LOM 

-2.1123407+07 RA S 

4. 28 47456+0 1 RAN 
-A .3 3808 13+00 I NMP 
-3.4GC0229 +01 SLP 

7 . 33 16683-01 PX 
4.4028942-01 sxo 

7H 

-.31148379~43404467+000 

3.2891074+03 DYL 
4.1645501+03 PTHL 

3.6279101+03 DYS 
4.2443294+03 PTR 

- !. 7486661+02 OSMP 
4.1554025+03 VT 

- 2.2371641+03 DZL 
8.6201738+01 All 

2.1894213•03 ozs 
7.8250731+01 AZR 
4.9773392-0l RSMP 
8.6426954+02 SEASV 

1.6735035+02 DY -2.%919 16+03 OZ 
3.4817014+03 PTH -7.q9920~9+01 AZ 

7.3925420+04 OYG 4.4038670+03 DlG 
7.4078605+04 pTE -2.~528918+00 AZE 

3.3428415•03 OYMP 
3.4 8 17013+03 PTMP 
3.3428415+03 CYME 

-3.1217571+03 DYM 
1.0324560+02 VM 

-3.9356095+01 LOS 

-4.5750391+01 APF 
2. 64 82872+ 0 I APO 
5. 5 1'18371+03 PER 

-9.4560475+02 OZMP 
-7.9992064+01 AZMP 
-q.4560475+02 OZMF 

-7.3202753+02 DZM 
3.2580337+03 ARGM 
3.!355607+0Z DES 

-4.9651285+01 RP 
3.626 1407+05 TFP 
5 .4408047+02 MTA 

5.1 529500-02 PY -8.5 365 863-0 1 Pl 
0.0000000 SYO 0 .0000000 SlO 

-1·2330235+03 
-1~1381 259+02 

-2.4297253+02 
-9.1691940+01 

2.9917&75•01 
-5.3 181185+01 

-1.8105634+03 
1.2544651+02 

-l.810456l+ (J:j 
-9.0271604•0 1 

-2.312730:>•02 
1.1647!>64+02 

-2. 3127305+02 

-5. 7753%5+02 
1.142957 2+02 

-1.5375069+01 

2. 7785 500+03 
2.15745>2•02 
3 .6Q00000+02 

-5. ! 82H54-0l 
0.0000000 

MFAN-OF-E POCH l 971 FER . 1Q71, 1 5 HRS., 34 fi!lNS., 60.000 SECS. G.M.T. USNM USFT I Sec 

• 163250') (l () Ql)f'!000+003 Hf;. S. FRDH LAUNCH b DAYS, lq HRS., 14 MINS., 59.999 SECS. G.E.T. PAGR .108480956298 709+002 

RES TAR T COOROINATES I E" ANO E'</HR I 

RX YZ 
ROXYZ 

-.l078045147709 B ll4+ 002 
• 2867 7l 5306A 771 7 9~-00 1 

.474823184282q7790+002 
-.5\ 20 45 6~048373424+000 

SE LFN!JCENTRlC 
XL 3.0719180+04 YL 
RL 3.109..,4q 5+Q4 DECL 

S EL E ~CGR APHI C 
XS 2.7236676+04 YS 

ALTS 3.6157991+04 LAT S 
LTS -1.4418774-01 LNS 
LlN 1.7393541+02 LAN 

GEOCENTRIC 
x -3.7127158+04 
R ! .863C07t+05 DEC 

GEOGRAPHIC 
XG -5.6871 '50Cl+03 YG 
ALT L.82 85902 +1)5 LAT 

f ARTH-rroN PLANE 
X~P - 1. 8492 76 8+05 YMP 
R~P l.863 C076+05 CEMP 
XME - 1. 849276~+05 YME 

PLANETARY COORDINATE S 
XM -6.78453.:17+04 YM 
RM 2.1436271+05 DEM 

XSUN ~. 94()7526+07 YSUN 

- l. 8 1 ~922 1 +04 ZL 
-1.574493~+01 RAL 

£.5llfl322+'J4 ZS 
-3.006 0 028+00 LONS 

3.4711451,+0l LTE 
- I .1)770481)+C2 LAP 

1.6352595+05 I 
2 .5 829935+0 1 RA 

l.675q122+05 zr. 
2.5~327 17+ 0 1 LU~ 

2 . 24 76500+04 lMP 
-6.54~70!6-0l MA~P 

2.2476500+04 ZME 

l.Pl72517+05 ZM 
2.51'10144+01 RAM 

-t..8703652+07 LSUN 

GE CCE NHIC OSClJLATING ELEMENTS 
SMA 1. 825 1490+05 ECC c;.A4C796Q-U l JNC 

VH -l.4974343+0) RNMP -8.?51 0 728+0J APMP 
TA -l.70lt!> l 6+02 EA -Q.\207052+01 MA 

GEOCENTRIC UNIT VECTORS 
wx -4.q547Q90-0 l 'frij'y -4. 74 65552-0 1 
QX 8.727 6(:44-0 1 QY -2.14 1680"-01 

•••••• CSM I ~AR TH REF. /PHA SF 32- 58 

Wl 
Ql 

-L.t')')t6332+04 
-3.0644945+01 

- l . S 453612:+03 
i..ze.13902+0 1 
3 . Q29 1070+00 

-6.0710648-0 1 

8 .! l 71507•04 
! .0279 166+02 

8 .117 1508+04 
9. 1 <;43566+0 1 

OXL' 
VL 

oxs 
VRS 
LNE 

DR 

DX 
v 

OX G 
VF 

-Z.1296311+03 OXMP 
I• 7 3070 14+02 VMP 

-2. 1 2Cf.3 11+03 OXME 

Q.1237839 +04 DXM 
l . I0 47263+0Z LOM 

-2. t l l 90q4+07 RAS 

4. 2762535+01 RAN 
- fj .J~q2\74+00 INMP 
-3.4Pnl581+01 SLR 

7.34 17397-0 1 PX 
4,38A5843-C l SXO 

.235694 173tll99392•002 
-.3 12082Bt640705827+000 

3.28t: l4 25+0~ DYL 
4.1627222+03 PTHL 

3.6395370+03 DYS 
4.2442569+03 PTR 

-l.74875Z7+02 CSMP 
4.1537187+03 VT 

-2 . 2379673+03 OIL 
8.6230965+01 All 

2.1698969+0 3 ozs 
7 .8144285+01 AlR 
4.9675665-0l RSMP 
8. 7197318+0 2 SEASV 

1.6669 183+0 2 DY -2 .9763702+0 3 OZ 
3.48 9602 7+03 PTH -7 .9955649•01 AZ 

7.3859411+04 CYG -4.3472796+02 DZG 
7.3B829t5+04 PTE -2.6656627+00 AZE 

3.3480b4Et+03 OYMP 
3.4806027+03 PTMP 
3. 3480648+03 CYME 

-3.1194507+03 OYM 
9.9624536+01 VM 

- 3.9 3 45684+01 LOS 

-4.5645912+01 APF 
2.63 72199+0! APO 
5.5495289+03 PER 

-9.5626157+02 OZMP 
- 7. 9955654+0 1 AlMP 
-9.5626157+02 OZME 

-7.3840294+02 OZM 
3.2578333+03 ARGM 
3.0980622•02 DES 

-4.<:753847+01 RP 
3 .62Z336!+ 05 TFP 
5.4327028+0Z MTA 

-1.233 2991 +03 
-1.13r12~0+02 

-2.•297.!31+0 2 
-9.1654985+01 

2.9799741+01 
-5. 3 19538&•01 

-1. e 14 0456+03 
1.25346 7 .C.+02 

-1. e 140002+J3 
-9.0273040•Jl 

-2.309t:li3b•U2 
1.16364!>:,+02 

-2.309bL 3b+02 

-5.80746;1+02 
1.144'=.467+.)2 

-l.537lti,4+Jl 

2. 7%1659+ 0 3 
2.1576851+02 
3.6000000+02 

5.0975041-02 PY -8.5371784-0 1 PZ -5.1823485-01 
0.0000000 svo o.ooaoooo szo 0.0000000 

MEAN-OF-FPOCH 1 q7l F E:B . ) q71, 15 HR S. t 4q ._,INS., 60.000 SECS. G.M.T. USNM USFT I Stt 

.lb350100000nooo +003 H~ S . FRLl~ LAlJNC h 6 DAYS , 19 HRS., zc; MINS., 5q.999 SECS. G.E.T. RAGR .1460836237<<;> 2 1+002 

RESTART COORDINATE S ( Ht ANO ER/HR I 

RXYZ 
RDXVZ 

-. 1C'77329452b335543+0 f12 
.285"1290397341056-001 

• 473541 ~0933071413+002 
-. 5132'i70157%21098+000 

S El E NCC ENT RIC 
XL 3. 1204710+04 YL 
RL 3.7711 62 1+04 OE:L 

SE LENCGRAPHIC 
xs 2.7776~37+04 

AL TS 3.6773127+04 
LT S -1.4387051-01 
LJN i.13q 5,,so+ ') 2 

GEOCEN TRIC 
-3. 71<'2 5 10+04 

YS 
LATS 

LNS 
LAN 

-1.e 53n779 +04 LL 
-t . '5 76 9BS O+Ol Wtl L 

2.543 1')2 79+04 lS 
-3. 0 11 6594+00 LONS 
3.45 ~500'5 +01 LT E: 

-l ."17727~3+02 LAP 

l.610A455 +0 5 

-1. 024 9033+04 OXL 
- ~ .'l7 •J3 768 +01 VL 

-).Q813373+03 
4. 2474963+0 1 
3. 9 l& 5494+C O 

-2.57 10727+00 

a. iJ9t:254A +n4 

oxs 
VRS 
LNE 

OR 

ox 

• 2~49 1320S 10731915+002 
-.3 1269007~22118057+000 

3·2832632+03 DY L 
4. 1610328+0 3 PTHL 

3.6 5 12135+03 OYS 
4.2443561+03 PTR 

-1.7488395+02 OSMP 
4.1521623+03 VT 

1. 66 13466+0 2 DY 

-2.2388713+03 OZL 
8 .6258136+0! All 

2.1503860+03 ozs 
7.8036127+01 AZR 
4.9577898-01 RSMP 
8.79~3326+0 2 SE ASV 

-2.9836441+03 Ol 

- l. 233bL!i8+03 
-1.1373215+02 

-2.42%005•02 
-9.16 19349+Jl 

2.968lb2b +Ol 
- 5 .3209826+0 1 

-L.817~7,L+03 

( 

( 

< 

( 

,,. 

( 



( 

( 

, 

( 

~ 

~ 

l.8579125+05 DEC 

GEOGRAPHIC 
XG 5.2205756+03 VG 
ALT 1.8234950+05 LAT 

EARTH- ~OON PLANE 
XMP - l.8438049+05 YMP 
RMP 1.8579124+05 DEMP 
XME -1,8438049+05 YME 

PLANETARY COORDINATES 
XM -6.8307221+04 rM 
RM 2,1437960+05 DEM 

XSUN 5,941740 1+07 VSUN 

2.58 13A 44+0 1 RA 

l . 6717n05+0 5 lG 
2,5816633+01 LON 

2.274Q461+04 ZMP 
-6.673 1387-01 RAMP 

2.2749461+04 Z~·E 

l.8161533+05 lM 
2.5162547+01 RAM 

-4.8693701+ 07 LSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,8 233935+05 ECC 9,8457132-01 INC 

VH - l.4962555+01 RNMP -B.3861943+00 APMP 
TA - 1,7011327+02 EA -9,1 1 0 174 1+01 MA 

GEOCENTRIC UNIT VECTORS 
WX - 4,8390317- 01 kV -4. 7477506-01 
QX 8, 7366670- 01 QY -2.1367527-0 1 

****** CSM I EARTH REF , /PHA SE 32 - 59 
MEAN-OF-EPOCH 1971 

wl 
oz 

.163750000000000+003 HRS, FROM LAUNCH 

RES TART COORUINATES I ER AND ER/HR I 

1 , 0281691+02 

ti . 0902 544+04 
8. 8208544•01 

v 

OXG 
VE 

-2, 1638290+03 DXMP 
1 , 7 20 ~621•02 VMP 

-2,1638290+03 DXME 

9, 1151581+04 DXM 
1.1061175+02 LOM 

-2, 1114779+07 RAS 

4,2 681206+01 RAN 
-8 ,3786715+00 INMP 
-3,4700388+0 1 SLR 

7.3513698 - 01 PX 
4.3709188-0 1 sxo 

715 

3 .49 76152+03 PTH -7,9920468•01 Al 

7 , 3477516+04 DVG - 5.2457605+03 DZG 
7,3686954+04 PTE -2 ,6786080+0r AZE 

3 .35 33906+03 OYMP 
3. 4976151+03 PTMP 
3.3533906+03 OYME 

_,,1171286+03 DYM 
9,6003386+01 VM 

- 3 , 9335276+01 LOS 

- 4.5545527+01 APF 
2,6266135+0 1 APO 
5.583 1032+03 PER 

5.0439725-02 PY 
0.0000000 SYD 

-9, 6688348+02 DZMP 
- 7 .992 0464•0 1 AZMP 
- 9,6688348+02 DZME 

- 7,4477282+02 DZM 
3, 2576331+0·3 ARGM 
3.060563'6•02 DES 

-4 ,9852637+01 RP 
3.6186544+05 TFP 
5,4248666+02 MTA 

- 8.5377485- 01 Pl 
0.0000000 szo 

1 .2 525164+02 

- 1. 817561 !,.03 
- 9.027500>•01 

-2 . 3069489+02 
l .162!>82b+J2 

-2. 30694£;9+02 

-5. A39493L+02 
l. !455359+J< 

- 1 . 5368579•01 

2.8 13 ;5;0+03 
2. 1579027+0< 
3.6000000+02 

- 5.161~330-0 1 

o. 0000000 

FEB, 1971, 16 HRS., 4 MINS,, 60.000 SECS, G.M,T, USNM USFT I s~c 

6 DAYS, 19 HRS,, 44 MINS,, 59.999 SECS, G.E,T, RAGR . 18 368t291160J34•002 

RXYZ 
ROXYZ 

-.10766159432620303+002 
. 28,02184677585045-00 1 

,472256 68580118841+002 
-.51456446530622113•000 

. 23413071657793504• 0 02 
-. 31330525802892275•000 

SE L ENOCENTR IC 
XL 3.1690823+04 YL 
RL 3.832<:>536+04 OECL 

SELENOGRAPHIC 
XS 2.8318329+04 

AL TS 3, 7388042+04 
LT S - 1,43553 12-01 
LIN 1,7397819+02 

GEOCCNTR IC 

vs 
LATS 

LN S 
LAN 

-3. 7077937+04 y 
1.8528061+05 DE C 

GEOGRAPHIC 
XG 1.6064535+04 VG 
ALT 1.8 183886+0 5 LAT 

EARTH-~CON PLANE 
XMP - 1 .8383192+05 YMP 
RMP 1.8528061+05 DEMP 
XME - 1.8383192+05 YME 

PLANETARY COORDINATES 
XM -6 , 8768761+04 YM 
RM 2.1439647+05 OE~ 

XSUN 5,9427275+07 YSUN 

-l.&8624 74+04 ZL 
- t.57c:l4140+01 RAL 

2.5747350+04 ZS 
-3.1) 1715 65+00 L ON~ 
3 . 44 5~ 554+01 LT E 

- 1 .0774546+02 LAP 

l.6264206+05 
2.5797656+0 1 RA 

l.6603959+0 5 ZG 
2.5800451+01 LON 

2.3019563+04 l~P 
-6,797 17 16-01 RA" P 

2.;Vll9563+04 ZM E 

l.8150454+05 ZM 
2.5134825+01 RAM 

-4.8683750+07 ZSUN 

GEOCENTRIC OSCULATING EL EMENTS 
SMA l,8216q36+05 ECC q,0446020-0 1 INC 

VH - 1.4950111+)3 ~NMP -8.52 12024+00 AP~P 
TA -l.70060Q8+0 2 EA - 9.0Qq4037+0l MA 

GEOCENTRIC UNIT VfCTDR S 
WX - 4,8238953- 01 WY - 4.74~8742- 0 1 
QX 8,7453305- 01 QY -2.1320558- 01 

****** C SM I EARTH REF, /PHA SE 32- 60 
MEAN- OF - EPOCH 1071 

wz 
oz 

.164000000000000+003 HR S. FROM LAUNCH 

RES TART COORDINATES I ER AND ER/HO I 

- l . 0431786+04 OXL 
-3,0761235+01 VL 

-2.o 173165+03 
4.22 77470+01 
3. Q039743+00 

-3.48130854+00 

A.0633062+04 
I . 02a4239+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

~.0633 0 60+04 D~G 
~.4473763+01 VE 

-2. 1979883+03 OXMP 
1.7 286253+02 VMP 

-2. 197988 3+0 3 OXME 

9, 10 6 4850+04 DXM 
1 . 1075070+02 LOM 

-2 , 1110464+07 RA S 

4.2603254+01 ~AN 

-o . 3q 73829+00 INMP 
-J.45q6768+0 1 SLR 

7, 3t 05862 - 0I PX 
4.3558615-01 SXO 

3.2 804655+03 DYL 
4.1594774+03 PTHL 

3.6629370+03 DYS 
4,2446226+03 PTR 

- I. 7489266+02 DSMP 
4,1507291+03 VT 

-2. 2398741+03 DZL 
8,6283307+01 All 

2.1308840+03 DlS 
7.7026322+01 AZR 
4,9480221-01 RSMP 
B·A78448Q+02 SEASV 

l.6567479+02 DY -2.99 10114+0 3 DZ 
3 . 5057364+03 PTH - 7 ,9886433+01 AZ 

7 ,27 83052+04 DYG 
7 , 3490562+04 PTE 

3 .35 88157+03 DYMP 
3.5057364+03 PTMP 
3,3588157+03 DYME 

- 3.1147907+03 DYM 
9.2382154+01 VM 

-3,9324866+01 LOS 

- 4,5449012+01 APF 
2.6164411+01 APO 
5, 6156090+03 PER 

- 1 .0008659+04 DZG 
- 2.6917273+00 AZE 

-9.774 74 50+02 DZMP 
-7.98864J3+01 AZMP 
- 9.7747450+02 DZME 

- 7.5113725+02 DZM 
3 . 2574333+03 ARGM 
3.0230650+02 DE S 

- 4.9947851+01 RP 
3.6 150894+(15 TFP 
5.4172823+02 MTA 

- 1.2340027+03 
-l.1369145+J2 

- 2,4299551+0 2 
- 9.15849Go+:Jl. 

2. 956.:iSLb+ Ol 
- 5.3224492+Jl 

- 1.8211 5 10+0 3 
1 .2516099+02 

- 1 .8 2114 29 •03 
-9.0270000+J~ 

- 2.30410 0+02 
1.16150 0•0< 

-2. 30410 0+02 

-5.87141:!27+0'­
l . 146tS .l50+02 

-1. 5365333+0 1 

2.8297834+03 
2 . 15811,'tt-02 
3.6000000+02 

4.9922579-02 PY - 8.5382978-01 Pl - 5 . 181528 8- JI 
O.OCOOOOO SYD 0.0000000 SZO 0 , 000000 0 

FE'.B. 19 71, 1 6 HRS ., lq Mlf\S•t 60.000 SECS. G.M. T. USNM USFT I S<L 

6 IJAYS, 19 HRS . , 59 MINS., 59 . 999 secs. G.E.T. RAGR ,22 128895859 1145+00 2 

RXYZ 
RDXYZ 

- • L07591)42093 21-4q66 +002 
• 284 39160 21493 9184 -00 1 

.4 7096~6 7382620687+0(12 

-.515~477291654 154 2+000 
• 23334'6701441869+ 002 

-. 31392824056267628+000 

SELENOCENTI< IC 
XL 3.2 17 6527+04 Yl 
RL 3.894 1 248+!)4 Ol:Cl 

SE LENCGRAPH IC 
XS 2 . 8861762+04 

Al TS 3.8002754+04 
LTS - l .4323559-01 
LIN 1.7400037+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

- 3.7053426+04 y 
l . 8476883+a5 DEC 

GECGRAPHIC 
XG 2.6774757+04 VG 
ALT 1.8132708+05 LAT 

EARTH-,.,CON PLANE 
XMP - l .8328 19 2+05 YMP 
RMP 1.8476883+05 OEMP 
X~E - 1,8328192+05 YME 

PLANET ARY COORDINATES 
X~ -6.9229953 +04 YM 
R"1 2. 1441 33 1+?5 OEM 

-l.91C.4 3Z 7+04 Zl 
-l.5~17840+0 1 fi.A l 

2.6~6153 1 +04 ZS 
-3.0224982+00 LONS 

3.4332102+0 1 LH 
-1.0775951+02 LAP 

l .62 1 G848+05 
2.5781369+01 RA 

1 .6420845+05 ZG 
2.5784 17 0+0 1 LOfl.; 

2.3286805+ 0 4 ZMP 
-6. 921796 1-0 1 RAl-IP 

2, 3286805+04 ZME 

1 .~ 1 39281+05 ZM 
2.5 106 975+01 RAM 

-1.06 14599+04 OXL 
-3. 0 6 17426 +01 VL 

-2 .05~2973+03 

4. 2081334+0 1 
3 .89 13805•00 

-3. 8 745665+00 

oxs 
VR S 
LNE 

DR 

3.2 777457 +03 DYL 
4.1580522+03 PTHL 

3,6747053+03 DY S 
4.2450525+03 PTR 

- 1.74q0139+02 OSMP 
4,1494158+03 VT 

- 2.2409745+03 DlL 
e.6306563+01 All 

2.1113867•03 ozs 
7.7814958+01 AZR 
4 , q382471-0I RSMP 
8.9600156+02 SEASV 

e .0363044+04 
1.0286812+02 

DX l.6530845+02 DY -2.9984706+03 OZ 
V 3,5139645•03 PTH - 7,9853500+01 AZ 

8.0363044+04 
8.0739220+01 

DXG 7.1780662 +04 DYG - 1,4703221+04 DZG 
VE 7, 3293777+04 PTE - 2, 7050209+00 AZE 

-2 .2 32 1041 +03 OXMP 
1.7 275910+02 VMP 

-2.2321041+03 DXME 

3 . 3643376+03 DYMP 
3.5139644+03 PTMP 
3 . 3643376•03 OYME 

- 9,8603642+02 DZMP 
- 1.9853496+01 AlMP 
- 9.8803842+02 DZME 

- l. 234't.C::b'1+03 
- l . 136 5 04 :> +JL 

-2.430lb47+;J.Z 
- 9.155162£+0 l 

2.Q44.':144o+Ul 
-5. 32393b7+Jl 

- 1 . e24772 i+:n 
l .2507"t~u+O£ 

- l .f:l.24 c:d89+U3 
-9. (1278 4:: 7,+ Jl 

-2 .3014::b1.J+J2 
l .160!:184:'.J+J2 

-2.3 01.C::Hlj+l.)2 

o. '1977643+04 DXM 
1.1088974•02 LOM 

-3.1 124 373+03 DYM -7.5749613+02 DIM -5.9 03't 3 J5+0 2 
8.8760841+01 VM 3.257233 7+ 03 ARGM l . l"t8ll 3 b+Jl 



XSUN 5. 943 7147+07 YSUN - 4. 8673795+0 7 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.8200467+05 EC C 9.8436417- 01 I NC 

VH - 1.493 7038+03 RNMP -8.6560972+00 APMP 
TA -1. 7 000923+02 EA -9.0884027+01 MA 

GEOCF.NTOIC UNIT VECTORS 
WX -4.80G3546-0l WY 
OX 8. 753 6 190-0l QY 

-4. 7499312-01 
-2 .1 275754-0 1 

•••••• CSM I EAR TH REF. /PHA SE 32- 6 1 
MF.AN-OF-EPOCH 1971 

wz 
Ql 

• 1642 50000000000+003 H~ S. FROM LAUNCH 

RES TA RT COORDINATES I ER AND ER /HR I 

-2. 1106148+07 RAS 

4.252848 0+01 RAN 
-B.4 153 923+00 INMP 
- 3.449 0827+01 SLR 

7 . 3694 14·0-0l PX 
4.3413793-01 sxo 

716 

-3.93 14458+ 01 LOS 

-4.5356 162+01 APF 
2.6066783+01 APO 
5.6470924+03 PER 

4.9422692-02 PY 
0.0000000 SYO 

2.9855664+02 DE S 

-5.0039669+01 RP 
3 .6 116354+05 TFP 
5 .4099375+02 MTA 

- 8.5 38 8275-0 1 PZ 
0 . 0000000 s zo 

- 1 .5362088+01 

2 .8457946•03 
2.1583145+02 
3.6000000+02 

-5. 18ld5<:-0l 
o. 0000000 

Ff8. 1971, 16 HRS., 34 MI NS. , 60.000 SECS. G.M. T . ·uSNM USFT I StC 

6 DAYS, 20 HRS., 14 MINS., 59.9'19 SEC.So G.E. T • RAGR .25889 1626021;;8+002 

RXYl 
ROXYl 

-. 1r 1 s 1 938562 123394+002 
.2839 162 1 744707 69 9-00 1 

.469677434 182867 1 3+002 
-.5 171 46560682359 3 0+000 

.2J256 106899698666+002 
-.3 145 5P.877 17617385+COO 

SE L FNOCENTRIC 
XL 3.2661932+04 Yl 
RL 3.9555772+04 DECL 

SELENCGRAPHIC 
XS 2 .9406<;4 1+04 

ALT S 3.A617278+04 
LTS - 1. 429 182 1-01 
LIN l.740 2309+02 

GEOCE NTRIC 

vs 
LAT S 

LN S 
LAN 

-3.7021396 1+04 y 
l .8425'190+05 DE C 

GEOGRAPH IC 
XG 3. 73 1 4t'J6~+!J4 YG 
ALT l. 808 1 415 + 05 LAT 

EARTH- ~ C0N PLAN E 
XMP - 1.8 2 7 3052+05 YMP 
R'"IP 1 .8425590+05 f\EMP 
XMF - l. B2 7 3')52+05 YME 

PLAN ET.6 RY COORO TNATES 
XM -6.9690793+"4 YM 
R~ 2 .1443013+1)'l DEM 

XSU;-,j 5 .9447 ') 1 7+07 YSUN 

- 1 .9526350+04 ZL 
- 1 .5840984+0 1 RAL 

2.6372824+04 Z S 
-3. 02 76953+00 LON S 

3.4205653+01 LT E 
- 1 .0 7 769 15+1) 2 LAP 

1. 6 17 5379+05 
2.5764979+01 J;i\ 

l .6168825+05 ZG 
2. 5767787+0 l LON 

2.3'l5 ll 88+C4 ZMP 
- 7 .04703 13-01 RM1P 
2.3551 1 ~8+04 ZMf 

l. Bl 28,14+05 ZM 
2.507900 1+01 RAM 

-4. ~6~3840+ 0 7 zsu~ 

GEOCEN TRIC OSCULATIN G ELEMEN T S 
SMA l.Pl8 4500+05 ECC 9.A4265 ll -O l IN C 

VH - l. 4923363+03 RN MP -9. 7908812+00 APMP 
TA - l.69 957QQ+')2 EA -9.077 1 792+0 1 MA 

GEOCENTR I C UNIT VECTOPS 
WX -4. 7 9 53764-IJl WY -4 . 7509262-01 
QX 8. 7615556-01 QY -2.1232979-0 1 

•••••• CSM I EAR TH RE F. /PHA SE 32- 62 
MEAN-OF-f POCH 19 7 1 

Wl 
oz 

• t b1.t50')'1C00')r"l0f)0 +0 03 HRS. FRO ~ LAU NCH 

RESTA RT COORDINATES I FR AND ER/HR I 

- l.07 ~ 7479+04 DXL 
-3.08724 11+0 1 VL 

-2.0892829+03 
4.1886487+0 1 
3.fH 67693+00 

-3. 9028503+00 

oxs 
VR S 
LNE 

OR 

3.2 7 5 1002+03 DYL 
4.1567533+03 PTHL 

3·6865162+03 DYS 
4.2456426+03 PTR 

- l. 7491014+02 OSMP 
4.1482194+03 VT 

-2.2421710+03 DZL 
8 .632 79 60+01 All 

2.09 18907+03 ozs 
7.7702101+ 0 1 AZR 
4.9284 7 51-0 1 RSMP 
9.04298 70+0 2 SEASV 

0.00924~6+04 
l . 0289408+02 

OX l .65032 12+0 2 DY -3.0060204+03 OZ 
V 3.5222974+03 PTH -7.9821612+01 AZ 

R.0092485 +04 
7.70049 1 2+01 

OXG 7 . 0476334 +04 QYG -1.9309453+04 DZG 
Vf 7.3096592+04 PTE -2 .71 8488 7+0 0 AZE 

-2 .2661780+03 OXMP 
1 .7265593 +02 VMP 

-2 .26~1780+03 OX MF 

q. oe0c;966+04 oxM 
1.1102861+02 LOM 

-2.1 10 1832+07 RAS 

4.2456699+01 RAN 
-8. 43273 08 +00 I NMP 
-3 ,4 3e267 2+ 01 SLP 

7.3778768-01 PX 
4.3274408-0 l sxo 

3.3699539+03 OYMP 
3.5222974+ 0 3 P TMP 
3.3699539+03 DYM E 

-3.110068 1+03 DYM 
8.5139444+0 1 VM 

-3.9 304050+01 LOS 

-4.526 67 8 1+0 1 APF 
2.5~ 7 299 7 +01 APO 
5.677596G+03 PER 

4. 89392 12-02 PY 
0.0000000 SYD 

-9.985187 1+02 OZMP 
- 7 .982 161 4+0 1 AZMP 
-9.9857871+0 2 DZME 

- 7.6384941+0 2 OZM 
3.2570344+03 ARGM 
2. 9480619+02 DE S 

-5. 01 28260 +0 1 RP 
3.6 0 82869+05 TFP 
5.4 0282 03+02 MTA 

-8.5393386-01 Pl 
0.0000000 szo 

- 1.2349034+03 
- l . l 36090d+02 

-2.43048 7 3+02 
-9. 151 9447+Jl 

2.9327384+01 
-5.32545 10+01 

-1.8284379+03 
1. 2499 202+ 02 

- 1. 8283!>£7+03 
-9. 028 0 02 7+01 

-2.2964i1£b+02 
l .159b410+J2 

-2.29846t:6+02 

-5.9353452+02 
l .149402>+ J2 

-1. 535b84Ll+ O l 

2 . 86 13122+03. 
2. 15 85094+02 
3.6000000•0< 

-5. 1001;16-0l 
0.0000000 

FfB. 19 71, 1 6 HRS.' 4q t't~s • • 60.000 SECS. G.1-1.r. USNM USFT I StC 

6 DAYS t 20 HR S., 29 f-l lN S ., 59.'1~9 SECS. G .E.T. RAGR .296494293452 771 +002 

RXYZ 
ROX YZ 

- .1 0 7 4464503894q0f2 +002 
. 28359005 8627 D••lO-QD l 

.468382928 23793294+002 
- , 5 IP46 073464830357+000 

.2317738 7 566544524+002 
-.3 1519712983457289+000 

SE L ENOCF~ TR! C 
XL 3.3 146 7 52+04 YL 
RL 4,0 17 0 129+14 OEC L 

SE L ENGGR APH!C 
XS 2 · ~953873 +04 VS 

ALT S 3.9231635+14 LAT S 
L T S - 1. 4260069-01 L NS 
LIN 1.7404627+02 LAN 

GEOCENT RI C 
x -3. 7 004532+04 

1. 63 7 4 1 80+05 DEC 

GEOGRAPHIC 
XG 4. 76 38255+()4 VG 
ALT 1.80 30004+05 LAT 

tAR Tl- -MOON PLANE 
XMP - l. 82 1 776q+ ? 'i YMP 
RMP 1 .83 7 4 1 80+:'.>5 OE:p.!P 
XME -l.A217769+05 YMf 

PLANETARY COOR D I NA T ES 
XM -7.0 l 5 1 2q3+04 YM 
RM 2.l4446q2t-05 OEM 

XSUN 5.q456A85+07 Y SUN 

-l.98585~8+04 LL 
- L 5At-'35QQ+C l f.IA L 

2.h6f'l22qt-r)4 ZS 
-3.032751 1+00 LONS 
3.407920~+0 1 LTE 

- t. 07 77 464 +')2 LAP 

lo 6 J 3fl79 7+G5 
2.57484fP+O l RA 

t. 584()35 1+ 05 ZG 
z.57~130 1+ 01 LCN 

2.3Al27l6t 04 ZMP 
- 7.17 7JJ1ti7-Q l ~AMP 

2.36121lo.+04 LMI: 

t .8 11 6053+05 z,.., 
z.5050901+0 1 RAM 

-4. 8053 9•-11+ 17 l SUN 

GFOCFN TR!C OSC ULAT I NG ELEMENTS 
st-~A 1. 8 1 69)13+')5 l:: CC 9. Fi41~6 ... ?. -·Jl n~c 

VH - l. 4909101+03 PNMP -8. 9255 ~8.J+OO A PMP 
TA -l.699(1723+02 EA -9.06~7 4l2+Ql f.AA 

t.EOCENTR JC UN IT VECTO'S 
WX -4. 7 f.1192Q9-0 l hY -4. 75 l 8b38-0l 
OX ~.76Ql~ l 7-'J l QY -2.11 c2 11 4-0l 

CSM I CAR TH PFF. /PHASE 32- t3 
'-IEAN-l1 F -E PQCH l 97 l 

Wl 
Ql 

- l .0'180432+04 OX L 
-3 .0926254+01 Vl 

-2. 1 2 5272 1+0 3 
4.1692655+01 
1 . 866139 7+00 

-3.6161019+00 

7. 9PZ 1 382+04 
l .0 202 027•02 

1. 9e2 1382+04 
7. 3270844+ 0 1 

DXS 
VR S 
LN E 

DR 

OX 
v 

DXG 
VE 

-2.3002093+03 O X~P 
l.7 ?553 00+02 VMP 

-2.3002093+03 DX ME 

Q. 080 18 1 3 +04 OXM 
l .l l 16739+02 LOM 

-2.10975 14 +07 RAS 

4 . 23':! 7738+01 RAN 
-8.44Q4357+00 IN MP 
-3. 4272398+0 1 SLR 

7. 38'5Q96 l -O l PX 
4.3140170-01 sxo 

3.Z7252Sq+03 DYL 
4.1555775+ 03 PTHL 

3.6983679+03 DYS 
4 .2463894+03 PTR 

- 1. 74916'1 l +02 OSMP 
4.1471366+0 3 VT 

-2.2434621+03 Dll 
8.6347576+ 01 All 

2 . 0 7 239 18•0 3 o zs 
7.758 7814+01 AZR 
4.a187003-0l RSMP 
9.127317 5+ 0 2 SEASV 

1.6484253+02 DY -3.0 136592+03 Dl 
3.5307334+ 0 3 PTH -7.979 0710+ 0 1 AZ 

6.8877321+04 DYG -2.38079 9 1+04 DZG 
7.2698q94+04 PTE -2. 7321 313+00 AZE 

3.3756623+ 0 3 DYMP 
3.530 7334+03 PT MP 
3.3756623+ 0 3 DYME 

-3. 10768 34+ 0 3 DYM 
8.1517965+01 VM 

-3 . 92'13643+01 LO S 

-4.5180687+0 1 APF 
2.5882859+ 01 APO 
5. 7071635+03 PER 

- 1.0090988+03 DlMP 
- 7.9790718+01 AZMP 
- 1 .0090988+03 OZME 

- 7 . 701971 4+02 DZM 
3.2568354+03 ARGM 
2.9105693+02 DE S 

-5.02 13787+0 1 RP 
3.6050391+05 Tfp 
5.3959196+02 MTA 

- l .235"tt::!>~+03 
- l. l 35b74V+J2 

-2.43086 11 +02 
-9 . l46b4C~+O l 

Z.9209::14u+Ol 
-5.3269bbl+Ol 

- l .832 147J+03 
1 . 249132 5+02 

- 1 . 832<:799+03 
-9.(\28l 7b9+0 l 

-2.29570)9+02 
1 . 15 67360+02 

-2.295 7U39+0l 

-5.967 £ 160+02 
l . 1 5 0b 9 ll+ 02 

- l. 535;59J+0l 

2.e 7 b3516+03 
2. 1580975+02 
3.600000U+Ol 

4.8471347-02 PY 
0 . 0000000 SYD 

-8.5398320-01 PZ -5.1803762-0l 
0.0000000 szo 0.0000000 

FFb. 1Q71, 17 HR S. , 4 MINS., 60.0 0 0 SECS . G.M.T. USNM USF T I StC 

( 

{ 

( 

( 

~ 



" 

' .. 

• 

G 

!17 

• I 64 75 0000000000 +00 3 HRS. FROM L Atl NCH 

RESTART COORDINATES ( FR ANO ER/HR I 

6 DAYS, 2 0 HR S., 44 MINS., 5q.9c;9 SECS. G.E.T. RAGR .33409696068 3563+0 0 2 

RXVl 
RDXVl 

-. I 073775 785q53 1434+002 
.28340 787061376064-001 

.4b708511789565077+002 
-.51079 004598976248+000 

SE LENOCENTR IC 
XL 3.363129 6+04 VL 
RL 4.0 784335+04 OECL 

SELENCGRAPHIC 
xs 3.0502564+04 

ALTS 3.984584 1+04 
LT S - 1 .4228 318-01 
LIN 1 . 7407 000+02 

GEOCENTR I C 

YS 
LAT S 

LNS 
LAN 

x -3.6980124+04 v 
R I. 8 322 650+05 DEC 

GEOGRAP HI C 
XG 5. 7704279+ 04 VG 
ALT 1.7978475+05 LAT 

EARTH-~OON PLANE 
XMP - 1. 8 162343+05 VMP 
RMP 1. 8322650+05 OEMP 
XME -1.81623~3+05 VME 

PLANETARY COORDINATES 
XM - 7.0611420+04 YM 
RM 2. 1446168+0'5 DEM 

XSUN 5 . 946675 1+?7 YSUN 

-2.01~0963+04 LL 
- 1 .588571 5+0 1 RA L 

2.6986747+0~ ZS 
-3. 037 6 75 8•00 LON S 

3.3952 752+0 1 LTE 
-1.0777556+02 LAP 

1. 6086 101 +05 l 
2.5 7 3 1890+01 RA 

I. 5464 1 55+0 5 ZG 
2 . 5734712+01 L O~ 

2.4071385+04 lMP 
-7.29~35 7 9-0 1 RAMP 

2. 40 713 85+04 I ME 

1 .8105 197 +05 ZM 
7..5022 676+C l RAM 

-4.8643924+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 8153983+05 ECC 9.8407540-0 I INC 

VH - 1. 4894293+03 PNMP -9.060 1 325+00 APMP 
TA - l. 69856Q2+02 EA -Q.Q54095'5+0l MA 

HOCENTRIC UNIT VECTORS 
WX -4. 76A9865-0 l WY 
QX 8. 7764566-01 OY 

••**** CSM 

-4. 7527479-01 
-2 . 11 53040-01 

Wl 
Cl 

- 1 . 1163466+04 DXL 
-3.09 790lb +OI VL 

-2. 16 12683+03 
4.1500376+01 
3 .8534930+00 

-2 .9 800030+00 

7.9549726+04 
1 .0294671+0 2 

7.9549721+04 
6.9537009+0 1 

DXS 
VRS 
LNE 

DR 

OX 
v 

OXG 
VE 

-2.3342027+0 3 OXMP 
1 .7245033 +02 VMP 

-2.33420 27+03 DXME 

a.07 131 GL+04 OXM 
1 .1 130610+02 LO~ 

-2. 10 93 197+ 07 RAS 

4.232 1440+01 RAN 
-8.4b55310+00 INMP 
-3.4 16009b+O l SLR 

7.3937918-01 PX 
4.30 10808-0 1 sxo 

.2309850 T1 690 5 1888•00 2 
-.3158425 71 5573 45 13+000 

3.2700197+0 3 DYL 
4. 15452 15+ 0 3 PTHL 

3.7102585+03 DYS 
4.2472902+03 PTR 

- 1. 7492770+0 2 CSMP 
4. 14616 53+03 VT 

-2.2448470+03 Oll 
8.6365460+01 All 

2. 05 2886 7+0 3 DlS 
7. 7472 163+ 01 AIR 
4.90893 47-0 1 RSMP 
9 .21 29 625+02 SEASV 

- 1 .2359945+03 
-1. 1352532+02 

-2 .43 1 3034•0 2 
-9. 145 636 0+Jl 
2. 9091314+0 l 

-5.3285439+01 

l .6473663+0 2 OY -3. 0213862+03 Ol - 1 .8356997+03 
3.5392711+03 PTH -7.97 6075 7+01 AZ l .248360J+02 

6.6992055+04 DYG -2.8 180 22 7+04 DIG - l .A360lbl+o3 
7.2 700977 +04 PTE -2.745949 1+00 AlE - 9.0283414+01 

3.3814607+03 OV MP 
3.5392710+03 PTMP 
3.3814607+03 CYME 

- 3.1052831+03 DYM 
7.78 9640 2+0 1 VM 

-3.9283235+0 1 LOS 

-4. 50 97712 +O l APF 
2.5796 1 53+0 1 APO 
5. 735830 9 +03 PER 

- 1,01960 17+03 DZMP 
- 7 .9760 762+0 1 AlMP 
- 1 .0 19601 7+03 OlME 

-7.7653924+02 OlM 
3.2566366+03 ARGM 
2 .8730 707+ 02 OES 

-5 .0296397+01 RP 
3.60 1 887 1 +0~ TFP 
5·3892252+02 MTA 

4.80183 54-02 PY -8.5403088-0 1 Pl 
0.0000000 SYO 0 .000000 0 SW 

-2. 2929411+ 02 
1.1 578653+02 

-2.29294 11+02 

-5.99905 17'0 2 
1.1 5 19H4+J2 

- 1 .5352344+01 

2.8909 361•03 
2. 1588HO+J2 
3.60000CJ v+ 02 

-5. 18001'1-J l 
o. 0000000 

I EARTH RFF. / PHASE 32- 64 
MEAN-OF-EPOCH 1971 FEB. 1971, 17 HRS,. 19 MINS., 60. 000 SECS. G.M,T. USNM USFT I Set 

.165000000?00000+003 HRS. FROM LAUNCH 6 DAYS, 20 HRS., 59 MINS., 59.999 secs. G.E.T. PAGR .J71699628314JS>+002 

RES TART COORD I NATES ( ER ANO ER /h R I 

RXYl 
RDXYl 

-. l 073067348b640224+002 
.2P3364 74 66984322 1-001 

.46578396554932272+002 
-.52 11 34308323 111 03+000 

SE LEN OCENTRIC 
XL 3.4 11 5472+04 YL 
R. L 4.139840 2+0 4 OE :: L 

S EL ENCGRAPHI C 
XS 3. 1053n 7+04 

Al TS 4.0459Q08+04 
LT S - 1 .419055 1-0 1 
LIN 1.74094 19+02 

GEOCENTR IC 

YS 
L4TS 

LN S 
LA N 

-3.6955726+04 y 
1 .8271 ~0 1+ 0~ DEC 

GEOGRAPHIC 

-2.0523579+04 ZL -1.1346588+04 DXL 
-1.5907360+~1 PAL -3. 1030758+01 Vl 

2.7289372+04 LS 
-3,0424742 +00 LON S 

3.3826303+01 LT~ 
- 1 .07772 14+02 LA P 

l .b04129!)+ 05 
2.5715 193+01 RA 

-2. 1972715+03 
4. 1 308985+0 1 
3 .8 408280+00 

-1. BA04945+00 

7.9277509+04 
1.0297337+02 

DXS 
VR S 
LN E 

OR 

DX 
v 

• 23019465 6 74789405+002 
-.3 1649538533402 599+000 

3.2675787+03 DYL 
4.1535823+03 PTHL 

3.7221862+03 OYS 
4. 24n419+03 PTR 

- 1.7 493652+0 2 OSMP 
4.1453023+03 VT 

-2.2463243+03 Dll 
8.638 16 38+01 All 

2.0333 722+03 DI S 
7.7355209+01 AZR 
4.8991616-01 RSMP 
9.2998786+02 SEASV 

1.6471157 +0 2 DY -3 .0291999+03 
3.5479088+03 PTH - 7.9731703+0 1 

Ol 
AZ 

- l. 2366 0S7+03 
- 1. l 34tL290+02 

-2.4318 141+ 02 
-9. l 42>;294 +J I 

2. 89 7330 7+ 0 l 
-5. 33 01 244+0 1 

- 1 . 839ta94.J+03 
l .247obl 2+U2 

XG 6.7470445 +04 VG 
ALT 1 . 792~825+05 LAT 

l • 50 1 524'>+05 lG 
2 .5718020+01 LON 

7. 92 77509+04 
f>.580 3411+01 

OXG 6.48~0229+04 CYG -3.2407915+04 DlG - l .B3976b5+0~ 

VE 7 .2502527+04 PTE -2,7599427+00 AZE - 9.02852£0+01 

EARTH- - OON PLAN E 
X~P - 1 .8 106774+05 YMP 
RMP 1.8 271 00 1+ 05 DEMP 
XME -l.Rl06774+05 YME 

PLANETARY COORD I NA TES 
XM -7.10 711 97+Q4 YM 
RM 2. 1448042+05 DEM 

XSUN 5.94 7 66 1 5+07 YSUN 

2.432 7194+04 ZMP 
-7.42~465 1 -0 1 KAMP 

2 . 4327 194+0 <+ l1"E 

l.8093648+ 05 ZM 
2.40<74328+0 1 RAM 

-4.8633964+07 lSUN 

GEOCEN TRIC OSCU LAT ING ELEMEN TS 
S•A 1. 8 13938 7+0 5 ECC 9.839846 8-01 I~•C 

VH - l .4~ 78 943+03 PNMF' -9. 1946 02 3+1)0 APMP 
TA - 1 .6980702+02 EA -9.0422488+ 0 1 MA 

GEOCENTR IC UNIT VECTORS 
WX -4. 756 5205-0I WY 
QX 8, 7834575-0 1 OY 

•••••• CSM 

-•. 7535819-01 
-2.1115659-01 

WI 
oz 

-2.368 1526+03 DX•P 
1.7234790+02 VMP 

-2.368 1526+03 OXME 

9 .0624098+04 OX'°' 
1 . 1144472+02 LOM 

-2. l rPR878+0 7 RAS 

4.225 7 66 1+01 RAN 
-B.48 10526 +00 INMP 
-3.4045852+0 1 SLR 

7.4012818-01 PX 
4. 2 88607 8-0 l sxo 

3.38T3471+03 DYMP 
3.5479088+03 PTHP 
3.3873471 +03 CYME 

-3. 102867 1+03 OYM 
7.4 2 74758+ 01 VM 

-3.92 72828+0 1 LOS 

-4.50 177 02+0 1 APF 
2. 5712709+01 APO 
5. 7636364+03 PER 

4.7579536-02 PY 
0,0000000 SYO 

- I .Ol00905+03 DZMP 
- 7 .9731703+01 AlMP 
-1.0300905+03 DIME 

- 7. 828 7566+02 DIM 
3.2564381+03 ARGM 
2.8355721+07 DES 

-5. 03762 26+ 01 RP 
3.598 8267+05 TFP 
5.3827274+02 MTA 

- 8.5407696-01 Pl 
0. 0000000 s lO 

-2.290 194 1+0 2 
1 . 1570 271+0< 

-2.290194l+Ut: 

-6.03 0b 45H+0£ 
l.15326l>+J2 

- 1 .534909 7+01 

2 .0 05081 l+J3 
2. l59CJ54 j +0 2 
3.6000000+J2 

-5. 179o5S l-Ol 
O. OOOOOJJ 

I EAR TH REF. /PHASE 32- 65 
MEAN-OF-EPOCH 1971 FEB. 1971, 1 8 HRS ., 19 MINS., 6!"1.000 s ecs . G.M . T. US NM USF T I St L 

• 16600000000001)0+003 HPS. FPOM L AUNCH 6 DAYS, 2 1 HRS ., 59 MINS. , 59.999 SECS. G.E.T • RAGR • 522110298037b4,+002 

RESTAR T COORD I NATES ( ER AND ER /HR I 

RXYZ 
RDXYZ 

-. 107022973054396 74+002 
.2844956 17 425222 1 3-001 

.46054510864619782+002 
- . 52b6577324374 7064•000 

SELENOC ~NTR I C 
XL 3.6046699+04 Yl -2 .1856438+0<+ ZL - 1 .2080066+04 DXL 
RL 4,3853632+04 DECL -1.5989051+01 RAL -J. 1 22856 1+01 Vl 

SE LENOGRAPHIC 
XS 3.32725 79+0 4 YS 2.8470941+04 ZS -2 .3413713+03 DXS 

ALTS 4.29 15137+04 LATS -3.0605 1 08+00 L ONS 4 . ('55320 1+01 VP S 

.227 01 638~ 1 5 386339• 002 
-.3 1917 734 2124 12362+000 

3.2584168+03 VYL 
4.1509443+03 PTHL 

3. 770 2405+ 0 3 OYS 
4.2540131+0 3 PTR 

-2.253 1416+03 Dll -l.23952 1U+03 
8.6430548+01 All -l. l3309 59+J2 

1 .955 159 1+03 DZ S -2.434498b+Oi 
7. 667537 1 •0 1 AZR -9. t 322.l4ta+Jl 



LT S 
LIN 

-l.406•580-0 1 LNS 
l.7419554+02 LAN 

GEOCENTRIC 
x -3.6858000+04 y 

l .6063 168+05 DEC 

GEOGRAP HIC 
XG 1.0275025+05 VG 
ALT 1 . 77l6Q01+05 LH 

EAR TH-MOON PLANE 
XMP - l . 7883048+05 YMP 
J<t-1p 1.8063168+05 DEMP 
XME -l.7H83048+05 YME 

PLAN ETARY COO~DINATES 
XM -7.2q06699+04 YM 
R"'t 2. l 4547 1 2+0'i OEM 

XSUN 5.95 l6C51+ 07 YSUN 

3.312050;+ 0 1 LT E 
- 1.0171365+ 02 LAP 

t .5860871• 05 
2.5647330+01 PA 

l. 2631615+05 ZG 
2.5h50L~ l +Ol LON 

2.532 1 830+C4 Z~P 

-7.941 4436-01 kAMP 
2.5321830+n4 Z"4E 

1. 8 04~514+05 ZM 
2.4879686+01 RAM 

-4.85'74106+07 ZS\JN 

~ECCENTR I C OSCULAT ING ~lfM~NTS 
SMA l.80~4984+()5 ECC 9.83645f:'9-0 l I NC 

VH -l.4Al2 543+0 3 PNMP -0.7 3 1 51S2 + (111 t.Pt-'P 
TA - l .bQ6 1 098+02 EA -8.992Q7)4+01 MA 

GEOCEN TRIC UNIT VECTORS 
WX -4. 710Q550-'1l WY -4. 7564808-0 1 
QX s.eOBB438-0 l QY -2.0961184-0l 

****** CSM I EAR TH ~EF. /PHASF 32- 66 
MFAN-OF-EPOCH 197 \ 

Wl 
Ql 

• 16700000001"\0('!')0+003 HRS. FRUM L AUNCH 

RES TAOT COORDINATE S I ER ANO ERIH• I 

no 

3. 7 809930+00 LNE - l.7 497loq+02 OSMP 
1.7417797+01 DR 4.1428917+03 VT 

4.8600785-0l RSMP 2.8501453+01 
9.65q5953+02 SEASV -5.3366724+01 

7 .8 182935+04 DX l.6 516891+02 DY -3. 0613060+03 OZ -l.85528j7+03 
1.0308238+02 V 3.5834367+03 PT H - 7 .9623635+0 1 Al 1.2450877+02 

7 .8 182933+04 OXG 5.3649873+04 OYG -4.7536821+04 DZG - l. 8552503+03 
5.0871354+0 1 VE 7.1704257+04 PTE -2.8 17692 0+0 0 AlE -9.0292419+01 

-2.5035533+03 OXMP 
1 . 71 94068+02 VMP 

-2.5035533+03 OXME 

q.026307 1+04 OXM 
l ol l 99838+02 LOM 

-2.l0715q6+07 RAS 

4.2025 132+0 1 RAN 
-6. 5 378 764+ 00 I NMP 
-3.35 7101 •+0 1 SLR 

7.4285 123-0 1 PX 
4.2428962-0 1 sxo 

3.411 7401+0 3 CYMP 
3. 5834366+03 PTMP 
3.4117401+03 DYME 

-3.0930479+03 OYM 
5.9787347+01 VM 

-3.923 1204+01 LOS 

-4.4724484+01 APF 
2.5408 18q+O l APO 
5.8669053+03 PER 

-l.07 19 588+03 DlMP 
- 7. 962364 1+ 0 1 AlMP 
- l. 0719588+03 DZME 

-8.0816441+02 DlM 
3.2556472+03 ARGM 
2.6855777+02 DE S 

-5.06 70 200+01 RP 
3. 5 874204+05 TFP 
5. 3595zq9+02 MTA 

- 2. 2792999+0 2 
1 . 1539060+02 

-2.279<999+02 

-6 .l57b 270+02 
l.158418 5+02 

-! .533b099+01 

2.Q57b3b9+J3 
2. 1 59ti981+02 
3.60000Dv+D2 

4.5953562-02 PY -8.54246q7-D l Pl -5. 1 783236-01 
0.0000000 svo o.onoooro szo 0.0000000 

F EB. 197 1 , 19 HR S., 19 MI NS., 60.COO SECS. G.M.T. USNM USFT I ScL 

6 OAYS, ?.2 HRS. , 59 MI NS., 59.999 SECS. G.E. T • RAGR .6725209677608•4+00 ; 

RXYZ 
RDXYZ 

-.10673710638 3 553 19•002 
.287534 1 5943 11 0379-~01 

• 4552 5004q77142 38 0+00 2 
-.5324Qq6Q595Bl8 1 5S+noo 

.2238 l 0 74cO l 066593+002 
-.32 19685262206 1324+000 

SELENOCENTRIC 
XL 3.7976761+04 YL 
RL 4.f.307qc07+'l4 DEC L 

SELEN OGRAPHI C 
XS 3.552076 1+~ 4 VS 

l\LTS 4.53,,9412+')4 L ATS 
LTS - 1 .3q42so 1-01 LNS 
LIN 1.743 0351+02 LAN 

GEOCEN TRIC 
-3.67591';5 1+ ')1, y 

l.785 3?AA +f) 5 DEC 

GEOGRAP HIC 
XG 1. 3037550+15 YG 
ALT 1.7509110+"5 LAT 

EART H-,..OON PLANE 
XMP -1. 7 656<;17 B+ Oi:; YMP 
RM P l .7853288+~5 OE MP 
XME -1 . 765t,Q78+')5 YMf 

PLANETARY COORDI NATES 
XM -7.473~)12+0~ YM 
Rl.1 2. 14 ".> 1 34 1+05 Uf:M 

XSUN 5.95554~~+07 YSUN 

-2. 3 193758+ 0 4 ZL 
- l. 6066079+0 1 f.!A L 

2.9~06067+14 ZS 
-3.07& 92G7 +f)') LONS 

3.2 8 14713+() 1 LT E 
-l.07~iR l b9 +1) 2 LAP 

1. 56 7850<;l+05 
2.557773 1+01 ~A 

Q.4525435+04 ZG 
2.5580614+0 1 LUt'>. 

z .~ 27C5Q9+0~ ZMP 
- 8 .4673274-01 f.Af>IP 

2.6270 58 9+04 l~f: 

t .79 97AR5 +0 5 7M 
2.4 7 63•11\ +0 1 f.:AM 

-4.~51)4221+07 ZSUN 

GEOCEN TRIC OSCULATIN G ELEMENT S 
SMA 1.8036161+05 ECC 

VH - l.473 8'Jl5+03 RN"IP 
TA - 1 .694 1950+02 EA 

GEUC El< TR IC UN IT VE CT OPS 
WX -4.6 71 3 18 0-0 l WY 
QX 8.830667 2-0 1 QY 

9. A33 4204- 0 l I NC 
-l 0 02~bc;73+(1 l /IPMP 
-8.04092 l ~+ C l ~A 

-4.7~ F<M 022-01 

-?.0 &6 71 25-0 l 
f;l 
QZ 

••••*• CSM I EA• TH PEF. / PHA SE 32- 6 7 
"E AN-OF-E POCH 19 71 

. l6 800000~0~no00+003 HR S . Ff.OM LAUN(h 

RES TART CGORO J.\IA T tS I FM. fl.NO Hi/HR I 

- ! .28 15518+04 DXL 
-3.1413805+0 1 VL 

-2.4Sl)6577+03 
3.9A l 074l+Ol 
3.7388795+00 
7 .97516Q8+0 l 

7.7078933+04 
l .03195 13+02 

7.7078932+04 
?' .5943033+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

-2.6393 ll q+03 OXMP 
1 .7 1 53744 .. 02 I/MP 

-2.6393 11 9+03 OXME 

8 .9~ 9445 1 +04 OXM 
t .1255069 .. 07 LOM 

-2 .10!:4304+07 RAS 

4.1823552+0 1 RAN 
-8.5873560+00 INMP 
-3.3Q7086 0+0l SLR 

7. 4520192-0 l PX 
4 . 202%€7-0 1 sxo 

3.250 11 59+03 DY L 
4.149995€1+03 PTHL 

3.8187859+03 DYS 
4.261935 1+0 3 PTR 

-l.7500780+02 DSMP 
4.142C59A+03 VT 

-2.26 137q4+03 DZ L 
806456 106+01 All 

1. 87657 15 .. 03 ozs 
7.6378581+01 AZR 
4.821003 7-01 RSMP 
l.0037089+03 SEASV 

l .6713512+02 DY -3.09473q9+03 DZ 
3.6204822+03 PTH - 7 .9526884+01 AZ 

3.909271 4+04 OYG -5.q ll7205+ 04 DZG 
7. 089843 1+04 PTE -2.8783344+00 AZE 

3.43742 25+03 OVMP 
3.620482 1+ 03 PTMP 
3.4374225•03 CYME 

-3.0 829808+03 DYM 
4.5298597+01 VM 

-3.9 te9586+01 LOS 

-4.44b8474+0 1 APF 
2.5143£192+01 APO 
5.95fl8644+03 PfQ 

-l. 11 38036+03 DZMP 
-7.9526891+0 1 AZMP 
-l. l 138036+03 DZME 

-8.3336053+02 DZM 
3.2548606 .. 03 ARGM 
2 .5355832+0 2 DE S 

-5.0929034+01 RP 
3·577 18 76+05 TFP 
5.33,8452+02 MTA 

- 1 .2431312+03 
-1.1313053+02 

-2. 438l47't+02 
-9.1220194+01 

2.8029886+01 
-S.343:i82b+Ol 

- l .87l !:l (l8{J+ Q3 
1 .24293 1 3+02 

- l.8715788+03 
-0.0300016+0 1 

-2.2684:>97+02 
l.l51305b .. ::J2 

-2. 2684!)97+02 

-6.283 ./b&~+U2 

1.163,bbb+i.>2 
- l .53230'>!>+01 

3.0041t57l .. U3 
2.160.loL:J+C.12 
3. 6000000+02 

4.45C875D-02 PY 
o.ooooooc svo 

-8.5439705-0 1 PZ - 5.l771uYO-Ul 
0. 00000 00 sza c.oooooov 

FF.B. 19 71, 20 HRS., l C, MINS., 60.000 SECS. G.M . T . USNM USF T I sec 

6 DAYS , 23 HRS., 5c; ."!Jf\IS., 5q.c99 SECS. G.E.T. RAGR .82293 l f.3 7 4ti4l44+002 

RXY l 
ROX YZ 

- • 1Cti44 73 3 3 1A9')76511 +'Jf'l2 
• 2C?228Q8 l 63047~ ~')(J- •) l) l 

.44G ~96262 1 ~10467 7 +002 

- • 538 3 848 ~4 71 707 240+000 
.22057,6<436270529+002 

-.324865 1312 11 81 386+000 

SE L fNOCF ~TPIC 
XL 3,q qr) ·)l 2Q+(}4 Yl 
Pl 4.8 7 62 13 3 +')4 DtCL 

SELENOGRAP HIC 
XS 3. 77q783A+04 YS 

Al T S 4. 7823638+ 0 4 lf!.T S 
LTS - l .38 15SQ8-01 Lt-. S 
LI N l.7441 71')9+')2 LAf\/ 

GEOCENTRIC 
-3. b6S97 54+04 Y 

t.7b 4 1 27"+15 DEC 

GEOGRAP HIC 
XG l.4 R62'i4G+05 YC. 
ALT l.7 2q7"\QO+')S LAT 

[AR TH - ,.. OON PLANE 
XM P -1.742A~30+0'i YMP 
RMP l.7b4 l 270+Q5 DEMP 

- 2.4113b375 +04 ll -1.3553291+04 OXL 3.2425659 +03 DYL 
4.1506356+03 PTHL 

-2.271010 3+03 Dll 
- l. f: \ 377 1 5+0 1 Qf, L -1. 1 5tS92 17+ Cl Vl 8.6460572+01 All 

3.0b94460+04 ZS 
-3. 0Q l 9829+'JO L f\f",S 

3.2308926+0 1 LTE 
- 1 .0737457+)2 LAP 

1 . 54941.? 8 +05 
2.550"i3n2 + 01 RA 

5.7 l fibC24+1.t. ZG 
2.55092 13+('1 LQfl. 

2.71732(;.0+04 ZMP 
-9.014 731 0-0 1 QAt-'P 

-2.6301850+03 
3 .9C79QC4+01 
3.6874927+00 

-3. 70 ~0583+00 

7. 5965137+04 
l. 033l lf2+0 2 

7. 5Gb5l '.\6+04 
2. 10184,9+0 1 

ox s 
VRS 
L~E 

DR 

3.fl67163"i+ 0 3 DY S 
4.2720 17 8+ 0 3 PTR 

-l. 7 504395+02 CSMP 
4.1427183+03 VT 

l.7 q7463 7+ 03 ozs 
7.5667434+0 1 AZR 
4. 78 19 325-0 1 RSMP 
l .04308 24+03 SEASV 

OX 1.69898 8"1+ 02 DV -3. l 294725+03 DZ 
3.6590041+03 PTH -7.9439488 .. 0 l Al 

DXG 2.222.t,3('5+04 DYG -6.6440647+04 OlG 
VE 7.00845~6+04 PTE -2.94 19632+00 AZE 

-2.77242b7+03 OX~P 
l . 7113822+02 VMP 

3.4643283+03 CYMP 
3.6 590041 +03 PTMP 

-l. 1557573+03 OZMP 
-7.943 9484+01 AZMP 

- l. 2471t l 9l.+()3 
-l. 1 294b03+0i' 

-2.4420850+02 
-9. 114!>041+01 

2.755tlb0 l +Ol 
-5.3508578+01 

- 1 .8883452+03 
l.24ll207• J2 

- 1. 888-'.130+03 
-9.03075&(i.+J l 

-2. 257!>52 6 +02 
l. I 489744+JZ 

.. 



· T' 

... 

• 

v 

XME -1,7428530+05 VME 

PLANETARY COORO!NATES 
XM -7,6559883+04 VM 
RM 2.1467928+05 DEM 

XSUN 5,9594827+07 VSUN 

2, 7173260+04 ZME 

1,7947766+05 ZM 
2.46444q7+0l RAM 

-4,8514313+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1, 7992054+05 ECC 9, 8 306838-0 1 !N C 

VH - 1·4658912+03 RNMP - 1.0801091+01 APMP 
TA -1.6923 123+02 EA -8,8863~10+01 HA 

GEOCENTRIC UNIT VFCTO . 
WX -4,6365786-0 1 WV 
QX 8,8495971 - ~I QV 

-4. 760672 6-0 1 
-2. 0709565-01 

•••••• CSM I EAR TH REF, /PHASE 32- 68 
MEAN-OF-EPOCH 1971 

wz 
Ql 

,169000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES I FR ANO FR /HR I 

-2 .77 24267+03 OXME 

8.9518428+04 OXM 
1,1310167+02 LOM 

-2,1037000+07 RAS 

4.1647344+01 RAN 
-A ,63067~1+00 INHP 
-3, 2549019+01 SLR 

7,4724920-01 PX 
4, 1678388-01 sxo 

719 

3,4643283+03 GVME 

-3.0726670+03 OVM 
3.0808503+01 VM 

-3,9147973+0 1 LOS 

-4,4243432+0 1 APF 
2,4912680+0 1 APO 
6,0411130+03 PER 

4.3216752-02 PY 
0.0000000 SYD 

- 1.1557573+03 OZHE 

-8,5846217+02 OZM 
3.2540784+03 ARGM 
2,3855886+02 DES 

-5,1158 155+01 RP 
3.5679474+05 TFP 
5.3 172807+02 MTA 

-8.5453056-C l pl 
0.0000000 SlO 

-2. 2575526+02 

-6.4092607+02 
101687119+02 

-1.5310083+01 

3. 0463468+0 3 
2.1607563+02 
3.6000000+02 

-5.1760006-01 
0.0000000 

FF~. 1971, 21 HR S •• 19 Hrns .. 60.000 SECS. G.M.T. USNM USFT I StC 

7 DAYS, 0 HRS., 59 MINS., 59,999 SECS. G.E.T, RAGR ,973342307<07393+002 

RXVZ 
ROXVZ 

-. 10615200804172997+002 
,29A61275400917151-001 

,44448161543752802+002 
-.54458 122978699537+000 

.21731309991179755+002 
- • 3 27 864 79286392797+000 

SE LENOCENTRIC 
XL 4 .1819 227+04 VL 
RL 5, 12171.76+04 OECL 

SE LENOGRAPHIC 
XS 4,0104053+04 

ALTS 5,02 78682+04 
LTS - l.3688 602-01 
LIN 1 ,74535 1 5+~2 

G EOC ENT RIC 

vs 
LAT S 

LNS 
LAN 

-3. 6558046+04 y 
I. 7427023+05 DEC 

GEOGRAPH I C 
XG l. 564q099+05 YG 
ALT 1 . 7082 842+05 LAT 

EARTH-~OON PLANE 
XMP -1.7197678+05 YMP 
RMP 1,7427023+05 DEMP 
XME -1,7 197678+05 VME 

PLANETARY COORD I NATES 
XM -7.8377272+04 YM 
RM 2. 1474474+05 DEM 

xsu~ 5,9634 16e+o1 vsuN 

-2,5885106+04 ZL 
- l,6205 431+0 1 RA L 

3,1735837+04 ZS 
-3.1058696+00 LON S 

3,1803141+01 LT E 
-1.0709119+02 LAP 

l. 5307651+05 
2.5432965+01 PA 

L.6717625+04 lG 
2 , 5435906+0 1 LON 

2.802Q5el+04 ZMP 
-9,5543007-01 OAMP 

2 .aa295H+04 ZM~ 

1.7896 167.+05 ZM 
2.4523984+0 1 RAM 

-4, 84 74378+ 07 I SUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1, 79 51973+05 ECC 9,8282098-0l I NC 

VH - l, 45732 11 +03 RNMP - 1.13 33972+0 1 APMP 
TA -1,690450 7+02 EA -8.8295023+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,6059328-01 WV 
QX 8,8661446-01 CV 

-4. 7621854-01 
-2 ,068551R-Ol 

•••••• CSM I EAR TH REF, /PHASF 32- 69 
MEAN-OF-EPOCH 1971 

Wl 
QZ 

,170000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

- 1,4 293800+04 OXL 
-3.1 756521+01 VL 

-2. 77 50032+03 
3. 8 355886+01 
3.6358366+00 
I. 7827203+02 

DIS 
VRS 
LNE 

OR 

3.2356826+03 DYL 
4.1527944+03 PTHL 

3.9 1713 27+03 ovs 
4.2842028+03 PTR 

- 1,7508044+02 OSMP 
4,14480 62+03 VT 

-2,2820223+03 OZL 
8.6445659+01 AZL 

1.7177125+03 DZS 
7,5344073+01 AIR 
4,7428649-01 RSMP 
I · 0839624+03 SEASV 

- 1. 252.ll l 7+0:. 
-1. 1275658+02 

-2. 4480504+02 
-9. 1071213+01 

2.7087598+01 
-5. 3585027+01 

7.4841187+04 
1.0343190+02 

ox 1.7357478+02 ov -3.1654900+03 oz -1.9057813+03 
V 3,6989805+03 PTH - 7,93 59935+0 1 AZ 1.2396008+02 

7.484 11 86+04 
6.0976 700+00 

OXG 4,2454572+03 OVG -6,9105663+04 OZG -1,905 7928+ 03 
VE 6,9262176+04 PTE -3.0086964+00 AZE -9,031!>901+01 

-2,90589 12+ 03 OX~P 

1.7074306+02 VHP 
-2.9C589 12+03 DIME 

8.9134987+04 DXM 
1.1365129+02 LOM 

-2, 101 9685+07 RAS 

4, 14 92199+0 1 RAN 
-~ .6687649+00 INMP 
-3, 20C8460+0 1 SLP 

7, 4904589-0 1 PX 
4.1367345-0 1 sxo 

3.4924130+03 CVMP 
3.6989806+03 PTMP 
3,4924130+03 OVME 

-3,0621076+03 OVM 
l.6317062+01 VM 

-3,9106366+01 LOS 

-4,4044439+01 APF 
2.4709035+01 APO 
6. l 149661+03 PER 

-1.1979326+03 OZMP 
-7,9359833+01 AZMP 
- 1,1 979326+03 DZME 

-B.8346767+02 DlH 
3.2533004+03 ARGM 
2.2355940+02 DES 

- 5.1362154+01 ~p 
3.5505548+05 TFP 
5,2995226+02 MTA 

4,2054949-02 PY -8,5465012-01 PZ 
0,0000000 SYD 0 .0000000 SlO 

-2.2464737+02 
1.1469172+02 

-2.246473 7+02 

-6.5340961+02 
I. I 738544+J2 

- 1. 529 7063+01 

3•08397't.HJJ 
2. l6ll932+J2 
3.600000(J+02 

-5.1 749635-01 
o. 0000000 

FEB. 1971, 22 HRS., 19 MINS., 60.000 SECS. G.M,T, USNM USFT I ScC 

.., DAYS, HRS., 59 MINS., 59,999 SECS, G,f,T, RAGR .112375297693064+003 

RXVZ 
ROXVZ 

-. 10 584962220 197420+002 
• 30639404932108298-001 

• 43900 390117030110+00 2 
-.55o99R55 130303429+000 

• 2140 I 902 921568406+ 002 
-.33096626757767400+000 

SE LENOCENTRIC 
XL 4.3734429+04 Yl 
RL 5.3673870+04 OECL 

S ELE NOGRAP HIC 
XS 4.2439627+04 

ALTS 5,2735375+04 
LTS - 1,3561643-0 1 
LIN 1, 7465664+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

-3.6453906+1)4 y 
1.721 0460+05 UEC 

GEOGRAPH IC 
XG 1. 5368393+ 05 VG 
ALT 1,6866278+05 LAT 

EARTH-MCON PLANE 
XMP - 1.6964393+05 YMP 
R~P L.7 2 1046t"l+05 DEMP 
XME -L.6964'l93+Q5 YM F. 

PLANETARY COORDINATES 
XM -8 .0189335+04 VM 
RM 2.14809 79+ 05 DEM 

XS UN 5.967347 7+07 YSUN 

-2.7240770+04 ZL 
- 1,6269941 +01 RAL 

3.2729727+04 L~ 

-3, 118754 3+00 LU"S 
3.1297361+01 LTf 

- l .Qb730 10+ 02 LAP 

1.5119003+ 05 
2.5357634+0 1 l< A 

-z. 3844464+04 ZG 
2.5360606+01 L O~ 

2.8839140+0~ ZMP 
-1.0116721+00 PAMP 

2.883914()+04 ZME 

1.7843079+05 l~ 

2.4401550+0 1 RAM 
-4.8434418+07 ISUN 

GEOCENTR I C OSCULATING ELEMENTS 
SMA 1,7915357+05 ECC 9,8259656-0 1 I NC 

VH - l, 4482357+03 RNMP -1.1865701+01 APMP 
TA - l.6S8 60Qq+Q2 EA -B. 7705099+01 M/I 

GEOCENTR IC UNIT VECTORS 
wx -4.5787429-01 •v -4.7634114-01 •l 

- 1 .5037440+04 OXL 
-3. 1917450+01 VL 

-2.921 16 21•03 
3. 763q65l+Ol 
3 , 5839157+00 
1.7740623+02 

oxs 
VR S 
LNE 

OF 

3.2294022+03 DY L 
4,1564296+03 PTHL 

3,9666682+03 ovs 
4,2984575+03 PTR 

-1. 75117 26+02 OSMP 
4,1482861+03 VT 

-2,2944 167+03 OZL 
8,6412812+01 All 

l .~372120•03 ozs 
7.4810361+01 AZR 
4,7038087-01 RSHP 
1.1262588+03 SEASV 

7.37fl6731+04 
l.0355602+02 

DX l , 7809782+02 OV -3 ,2027920+03 DZ 
V 307404059+03 PTH -7,9286597+01 AZ 

7.3706730+04 
3, 5118073+02 

OXG -1,3594395+04 OVG -6. 7039342+04 UZG 
VE 6,8430856+04 PTE -3.0786759+00 AZE 

-3.038694 7+03 OXMP 
1.7035206+02 VMP 

-3.0386947+03 DXMf 

8. 8744171•04 ox,.. 
1.14199~6+02 LOM 

-2.1002358+07 RAS 

4.1354736+0 1 RAN 
-6 ,7023952+00 INHP 
-3. 1451617+01 SLR 

7. 5003324-01 PX 

3.5216502+0? OVMP 
3. 7404059+03 PTMP 
3.5216502+03 CVME 

-3.05 13044+03 CVH 
1.8 24263 1+00 VM 

-?.90647t4+01 LOS 

-4.3867567+01 APF 
2,4528585+ 01 APO 
6.1815128+03 PER 

4.1005062-02 PY 

-1,2404270+03 OZMP 
-7,9286604+01 AZMP 
- 1.2404270+03 OZME 

-9,0837521+02 OZH 
3.2525266+03 APGM 
2,0855994+02 DES 

-5. 1544671+01 RP 
3.5518925+05 TFP 
5,2833 169+02 MTA 

-8.5475 78 3-0 1 Pl 

-1.2579827+03 
- l . 125o274+J2 

-2 .4541904+0" 
-9.100!>187+01 

2.66lbb73+(Jl 
-5.366!>249+01 

- l.923ti09.!:+-03 
l. 2383£ 7&•u2 

- l. 92380.C::4+0, 
-9.0324532+Cll 

-2. 2351255+02 
l, 1450900+U2 

-2.23512~!>+02 

-6. t.:58£060+::>2 
l. l 789q4 .z+02 

- 1.5 284030+0 1 

3, l I 7bd82+U3 
2. 16l58J2+l 2 
3a600QOQQ+Qi 

-5. l 741.J4ot:1-0l. 



no 

QX 8.8807078-01 QY -2 .0612654-0 1 Ql 4.1090403-01 sxo O.MDOOOO SYO 0.0000000 SlO o. 0000000 

•••••• CSM I EAR TH REF. /PHASE 32- 70 
MEAN-OF-EPOCH 1971 FEB. 1971, 23 HRS., 19 ~INS., 60.000 SECS. G.M.T. USNM USFT I SEC 

.171001000000000+003 HRS. FROM LAUNCH 7 OAVS, HRS ., 59 MINS., 59,999 SECS. G.E.T. RAGR .127416364665369+003 

RESTART COORDINATES I ER ANO Ef</HR I 

RXYl 
RDXYl 

-.l0553R76244024161+002 
• 315548603 24393392-00 1 

• 4334609018865086 8+00 2 
-.55763868689088737+000 

• 2106934H ll 1715 79 +002 
-.334 16030453022178+000 

SELENOCENTR IC 
XL 4.5646C73+04 YL 
RL 5.6 133032+04 DE: L 

SELENOGRAPHIC 
XS 4.4804775+04 

ALTS 5.5lq4538+04 
LTS -1.3434615-01 
LIN 1.7 470')4~+02 

GEOCENTR JC 

YS 
LAT S 

LNS 
LAN 

x -3.6346848+04 y 
R 1.6991494+05 DEC 

GEOGRAPHIC 
XG 1. 4064959+05 VG 
ALT l.6&473 11+05 LAT 

EARTH-MCON PLANE 
XMP -L.6729651+05 Y~. P 
f.l"'1P l.6<;iql494+05 OEMP 
XME -l.672861i l+05 Y~E 

PLANETARY COORDINATES 
XM -8.1992921+')4 YM 
RM 2.1487442+1)1) OEM 

XSUN 5,9 712754+07 YSUN 

-2.86(l41Ql+04 ll 
- l .6331A26+01 RAL 

3.3675671+04 lS 
-3.1307670+00 LONS 

3,0791584+11 LTE 
l. 062~0b ltU ~ LAP 

1.4928105+05 l 
2.5280208+01 RA 

-6.18354ll+04 IG 
2 .5283211+0 1 LON 

2.9601588+04 ZMP 
-1.0692696+00 RAMP 

2.960 1 588+04 ZME 

l.778A5 24+05 ZM 
2.42 77 213+01 RAM 

-4.8394431+07 ISUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.788 1 747+05 ECC 9.823923 7-01 INC 

VH -1.43867~~+03 PN"\P - 1 .2306349+01 APMP 
T A - l.6867550+02 EA -B. 7095124+01 MA 

GEOCENTRIC UNIT VECTOf<S 

-1.57845~9+04 DXL 
-3.2073385+01 VL 

-J ·0657057+03 
3. 6928850+0 1 
3. 5~ 173 49+00 

~.7~ij05A2+ C 8 

oxs 
VRS 
LNE 

DP 

3.2236772+03 DYL 
4.1615192+03 PTHL 

4.0169574+03 DYS 
4, 3147700+03 PTR 

-1.7515441+02 DSMP 
4ol5Jne1+0 ·:' v1 

-2.3082061•03 Dll 
8.636322 1+01 All 

1.5558683+0 3 DlS 
7.4267900+01 AZR 
4.6647560-01 RSMP 
l .16qqo~6 • 03 SEASV 

7.2561419+04 
1.0368408+02 

DX 1.8 341909+02 DY -3.24 138 9 1+03 Dl 
V 3,7832883+03 PTH - 7.9 2 18661+01 Al 

7.2561415+04 
3. 362677 1+02 

DXG -3.0083758+04 OYG -6.0494845+04 DZG 
VE 6.7590177+04 PTE -3.152067 1+00 AlE 

-3.1 708151+03 OXMP 
1. 699653 1+ 02 VMP 

-3.1708151+03 OXME 

8.83460 19+04 OXM 
l.1474647+02 LOH 

-2. 0965021+07 RAS 

4. 1 232260+01 RAN 
-8.73218A5+00 INMP 
-3.0880513+01 SLP 

3.5520286+ 0 3 OYMP 
3. 7832883+03 PTMP 
3.5520286+03 CYME 

-3.0402581+03 OYM 
3.4733010+02 VM 

-3.9023 170+01 LOS 

-4.3709635+01 APF 
2.4367847+01 APO 
6·2416638+03 PER 

-1.2833268+03 DZMP 
-7.9218663+01 AlMP 
- 1 .2833268+03 DlME 

-9.33 18301+0 2 DlM 
3 .2517569+0 3 ARGM 
1 0 9356047+02 DES 

-5.1708672+0 1 RP 
3.5446639+05 TFP 
5.2684563+02 MTA 

- 1 .2642514+03 
-l .12365lb+02 

-2.4610601+02 
-9.0945802+01 

2.614t>427+01 
- 5.3749330+01 

- 1. 9424270+03 
l .2 37l67l+02 

-1.9424.172+03 
-9. 0333453+01 

-2. 223420<+0< 
1.14345& 1+02 

-2.2234202+02 

-6.78 17610+02 
1.184131<+02 

-1.527100 1+01 

3.1465517+03 
2 .1619<40+02 
3.6000000+02 

WX -4.5544076-01 WY -4.7644047-01 wz 
CZ 

7. 52 "1 4389-0 1 PX 
4.0842615-01 sxo 

4.0052167-02 PY -8.5485539-0 1 Pl -5.1731810-0l 
QX 8.8936007-01 QY -2.054Ql44-0l 0.0000000 SYD 0.0000000 SlO O.OOOlJOOU 

****** (SM I EARTH REF. /PHASE 32- 71 
MEAN-OF-EPOCH 1971 FEH. lq71, 0 HRS., 19 MJNS., 60.000 SECS. G.M.T. USNM USFT I SEL 

.l72000000000000+003 HP S. FRON LAUNC~ 7 OA VS, HRS ., 59 ~IN$., 59.999 SECS. G.E.T. RAGR .142457431637714+003 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYl 

- .10521808793349085+002 
• 326014967<0456 798-0QL 

.42785037308665846+002 
-.56450517776495925+000 

.20733530274268917+002 
-.33747448067667852+000 

SELENOCENTR!C 
XL 4.7~544a5+04 YL 
RL 5.8595476+04 DE:L 

SELENOGRAPHIC 
XS 4. 7l99706+1J4 VS 

ALTS 5.7656ql32+fJ4 LAT S 
LT S -1.330709-0! LNS 
LIN l .749 ·1554+02 LAN 

GEOCENTRIC 
-3.62364 l 0+04 y 

l .6770')37+05 DEC 

GEOGRAPHIC 
XG l . lB5l 8Q9+05 VG 
ALT l.6425 852+')5 LAT 

EARTH-~CON PLANE 
XMP -l.6490428+05 YMP 
R.t-'P l .6770')36+05 DEMP 
XME - l .649042f!+05 VME 

PLANET~RY COORDINATES 
XM -8.3790RQ5+04 VM 
QM 2. l4Q3P. 64+')5 DEM 

XSUN 5.975l999+'J7 YSlJN 

-2.9G76200+04 ZL -1.6535669+04 OX L 
- l.63Sl576+0 1 RAL -3.222547A+Ol VL 

3.4573152+04 ZS 
-3.14201 2 9+00 LON S 
3.02fl.5~ ll +O l LTE 

- l. 0577lq2+02 LAP 

-3.21 16760+03 
3.6222275+0 1 
3. 4 7<2980+00 

- 3 .7980568+08 

DXS 
VRS 
LNE 

OR 

3.2184731+03 DYL 
4.1680593+03 PTHL 

4.0673985+03 DYS 
4. 3331467+03 PTR 

- I .75 191 89+02 OSMP 
4.1593611+03 VT 

l.4734882+05 7. l 4 •148C:: 9+04 
1.0381616+02 

DX 1 .8950288+02 DY 
2.5201587+01 RA 

-9.475231 8+'14 ZG 
2.5203t23+01 LLlN 

7. l 4 ·}4896+04 
3.2 1 3!'873+02 

V 3.8276473+03 PTH 

DXG -4. 4132340+04 DYG 
VF. 6.6739727+04 PTE 

3.03 16451+04 ZMP -3.3022318+03 DXMP 3.5835494+03 OYMP 
3 . 8276472+ 0 3 PTMP 
3.58315494+03 CVME 

- l. 1 282Gql+OO RAMP l.l':i'158291+02 VMP 
3. <H ll':i £. "i l+04 ZME -3.3<":-2231E.\+03 OXME 

l.7732502+05 lM 
2.4 1 50989+01 RAM 

-4.83544 19+07 ZSUf\ 

H. 7C::40568+04 OXH 
1.1529201+02 LOM 

-2.09b7672+07 RAS 

-3.028"703+03 DVH 
3.32 63458+02 VM 

-3.8981580+01 LOS 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.785'.)763+')5 ECC 9.8220007-01 l NC 

VH -1.428686 1+ 03 J<N MP -1.2~259R6+ 0 1 APMP 
TA. -l.~849'157+02 F.A -b.64660<1.f+Ol MA 

GEOCENTRIC UNIT VECTORS 

4 • 11 22602+0 l RAN 
-A.75~64~6+00 I NMP 
-3.02~6844+0 1 SLR 

-4.35t8052+01 APF 
2.4224005+01 APO 
6.2961847+03 PER 

-2.3234 127+0 3 Dll 
8 .6297814+01 All 

1.4735973+03 DlS 
7.37181 02+0 1 AlR 
4.6257086-0l RSMP 
1.21 48559+03 SEASV 

-3 .2813020+03 DZ 
-7.9 1 55 069+01 Al 

-5.002678A+04 DlG 
-3·2290583+' 0 AlE 

-1.3267102+03 OlMP 
-7,9 155076+ 0 1 AlMP 
- 1. 326 7102+ 03 DlME 

-9.5 786939+0 2 DlM 
3.2509912+03 ARGM 
1. 7056099+02 DES 

-5. 1856592+0 1 RP 
3.5383891+05 TFP 
5.2547692.,.02 MTA 

-1.2 71 1821•03 
-l . 1 21645l+J2 

-2.4680195+02 
-G.08919,9b+J l 

2.56702,4+01 
-5. 383 73&5+01 

-1.96lo39ti+03 
1.236391<+02 

- 1.9615 948+03 
-9. 034l7B 5+0 1 

-2.2112100+02 
1.1419 930+02 

-2.2 11 2706•02 

-6.904,747+02 
l .1892b5>+02 

- 1. 525796U+OI 

3. l 76j!>39+03 
2.162<303+02 
3 • tOOUOOO+ 0 2 

WX -4.53278 18-01 ftY -4. 76 52074-0 1 Wl 
QI 

7.5330399-01 PX 3.918395 1- 02 PY -8.5494418-0 1 Pl -5. l72j7 yJ-O l 
OX 8.9050745-0 I OY -2.0493524-0 1 4.06 19950-01 sxo o.ooarooo svo 0.0000000 SlO 0.0000000 

•• .. ••• CSM I EAR TH REF. /PHASE 32- 12 
•EAN-OF-FPOCH 1971 FEB. 1971, HRS., 19 MINS., 60.CCO secs. G.H.T. USNM USFT I StC 

• l 7300 {V) C'0'10000C+?r3 Hl<S. HnM Lt\UNCN 7 l)AYS, 4 HRS., 59 MINS., 59.999 secs. G.E.T. RAGR .15749849Btil00~9+003 

RESTART COORDINATES I ER 'ND ER/HR I 

RXYl 
R:OXVZ 

SELENOCENTR I C 

-.l048863'l96099886fl+002 
• 3377505483~822219-00l 

x L 4. q459 960+04 Yl -3. 1 3~7644+04 

.42217002699572082+002 
- • 571603117708063 7 5+00 0 

IL -1.7zql04l+04 OXL 

.2039436Dl72555665+C02 
-.34088311090579863+000 

3.2137664+03 DYL -2.3400677+03 DZL -1.278783<+03 

... 

• 



• 

• 

~ 

721 

RL 6.1 062014+ 04 DECL - 1,6449598+01 RAL -3•2374720+01 VL 4,176 0624+0 3 PTHL 8 , 6217316+01 All - 1.1196136•0< 

SELENOGRAPHIC 
XS 409624625+04 VS 

ALT S 6.0123519+04 LATS 
LTS -1,3180639- 01 LNS 
LIN 1,7503091+02 LAN 

GEOCENTRIC 
x -3.6122148+04 y 
R 1,6546001+05 DEC 

GEOGRAPH IC 
XG 8,9014989+04 YG 
ALT 1,620181 5+05 LAT 

EARTH-MOON PLANE 
XMP - 1 ,6249698+05 YMP 
RMP 1 06546 000+05 DEMP 
XME - 1 ,6249 698+0 5 YM E 

PLANEURY COORDINATES 
XM -8,5582107+ 04 YM 
RM 20150024 5+0 5 OE M 

XSUN 5.97912 12+07 YSUN 

3.5421592+04 lS 
-3,1525775+00 LONS 

2,9780044+01 LT E 
-1,05 17331+02 LAP 

1.453925'+0 5 
2·5118655+01 RA 

- 1,20 49 9 51+ 05 lG 
2.5 12 172 5+ 01 LON 

3,0983224+04 ZMP 
- 1,18884 06+00 RAMP 

30 0983224+04 ZME 

1,76750 20+05 ZH 
2,4022896+ 01 RAM 

-4, 8314381+ 07 ZSUN 

GEOCENTRIC OSCULATING ELEME NT S 
SHA l , 7822089+05 ECC 9.8203566- 0l INC 

VH -1,41 82864+03 RNHP -1,345466 3+0 1 APMP 
TA -1,6830468+02 EA - 8,5818778+01 MA 

GEOC ENTRIC UNIT VECTORS 
WX -4,5 132547-01 WY 
QX 809153322·01 Qy 

-4. 76 58525-01 
-2.0444610- 01 

•••••• CSM I EARTH REF , /PHASE 32- 73 
MEAN-OF-EPOCH 19 71 

wz 
QZ 

,174000000000000+003 HRS, FROM LAUNCH 

RE ST ART COORDINATES I ER AND ER/HR l 

-3.35 !1114+03 
3, 5518888+01 
3. 4266104+00 

-3.7980568+08 

oxs 
VR S 
LNE 

DR 

4, 1181996+03 DYS 
4.353608 6+0 3 PTR 

-l.7522970 +02 DSMP 
4.1669646+03 VT 

1.3903212+03 DlS 
7,3162259+01 AlR 
4,5866677- 01 RSMP 
1 . 2610763+03 SEASV 

-2.476832«02 
-9. 0842 756+0 1 

2. 5206358•01 
-5.3929544+01 

7 . 0 2 36820+04 
1.0395239+02 

OX 109632442+02 DY - 3,3225602+03 DZ - 1 ,9814529+03 
V 3,8 735133+03 PTH -7,909501 2+ 01 Al l. 2356770+02 

7. 0 236 820+04 
3. 06 45390+02 

OXG -5,4843589+04 DYG -3.6445 993+04 DZG • l,9813099+03 
VE 6,5 8790 99+ 04 PTE -3.30986 31+00 AZE -9, 0352702t01 

-3,4329136+03 DxMP 
l,6920501+02 VMP 

-3,4329136+03 OXME 

8.7527861+0 4 OXH 
1 . 15 63618 +0 2 LOH 

-2 .0950313+07 RAS 

4.1023993+01 RAN 
-8, 7822111+00 INMP 
-2, 9702037+01 SLR 

7 , 5443477- 01 PX 
4, 0419088 - 01 SXO 

3.6162255+03 OYMP 
3. 87 35 132+03 PTMP 
3.6162255+03 OYME 

-3,01 7442 0+0 3 OYM 
3,1833766+0 2 VH 

-3. 8939996+01 LOS 

- 4,3440665+01 APF 
2,409H5l+Ol APO 
6,3457239+03 PER 

-1,3706496+03 DlMP 
- 7,909 5012+01 AZMP 
- 1, 3706496+03 DZHE 

-9, 8249259+ 0 2 DlM 
3.2502 296+ 0 3 ARGH 
1.6356150 +02 DES 

•5.1990465+ 01 RP 
3.5324016+0 5 TFP 
5,2421130+0 2 MTA 

3.8390164- 02 PY -8,550 2531-0 1 PZ 
0. 0000000 SYD 0 . 0000000 SZO 

-2. 1985943+0 2 
1.1406715•02 

-2. 1985943+02 

-7. 026697Z• 02 
l.194397D+02 

-1.5244911•0 1 

3,201622 1•03 
2.1625040+02 
3.6000000+02 

-5.1716331-01 
o. 0000000 

FEB. 1971, 

DAYS , 

HRS. , 19 MINS ., 60,000 SECS, G,M.T. 

HRS •• 59 MINS • • 59 , 999 secs . G.E.T . 

USNM USFT I SEC 

RAGR ,172539565582364+003 

RXYl 
ROXYl 

-.10454217276456106+002 
. 35072881070515661-001 

. 41641751755270809+002 
-. 578 9390 5837604086+000 

• 20051728912571864+002 
-.34439718166080017+000 

SELENOCENTRIC 
XL 5.1362788+04 Yl 
RL 6,3533471+04 DECL 

SELENOGRAPHIC 
XS 5,2079758+04 YS 

ALTS 6 ,25949 76+04 LATS 
LTS - 1 ,3053 676-01 LNS 
LIN ! . 7515 574+02 LAN 

GEOCENTRIC 
x -3. 6003629+04 y 
R 1.6319296+05 DEC 

GEOGRAPHIC 
XG 5,4319607+04 YG 
ALT 1 , 5975109+05 LAT 

HRTH• MOON PLANE 
XMP • l , 6006437+05 YMP 
RMP l , 6319296+05 DEMP 
XME -1, 6006437+05 YME 

PLANEHRY COORDINATES 
XM - 8 , 736641 7+04 YM 
RM 2 . 1506585 +05 DEM 

xSUN 5,9830394+07 YSUN 

- 3 , 2749398+04 Zl 
- 1 ,6506244+01 RAL 

3 . 6220371+04 ZS 
-3,1625322+ 00 LONS 

2,Q274278+01 LTE 
-l, 04 49366+02 LAP 

1·4341142•05 z 
2.5034286+01 RA 

- 1.3752264+05 ZG 
2,5037391+01 LON 

3.1601356+04 ZMP 
-1,25 09802+00 RAMP 

3.1601356+04 ZME 

l . 7616082+05 lM 
2.3892954+01 RAM 

-4. 82 74317+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENT S 
SHA 1. 7795457+0 5 ECC 9,8187945-01 INC 

VH - 1,4075025+03 RNHP - l.3982430 +0 1 APMP 
TA - 1 , 6811725+02 EA -8,5153 735+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX - 4 .4956350- 01 WY 
QX 8,9245405• 01 QY 

-4. 7663666- 01 
-2. 0401 443- 01 

••~••• CSM I EARTH REF , /PHASE 32• 74 
HEAN- OF - EPOCH 1971 

wz 
QZ 

T , 175000000000000+003 HRS , FROM LAUNCH 

RE START COORDINATES I ER AND ER/HR I 

- 1 , 8051119+04 DXL 
- 3.2521967+01 VL 

- 3 .5050511 • 03 
3.4817796+ 01 
3. 3736757+00 

- 3 . 7980568+08 

DXS 
VR S 
LNE 

DR 

3.2095430+03 DYL 
4.1855546+03 PTHL 

4.1693781+03 DYS 
4,3761912+03 PTR 

-1,752 6783+02 DSMP 
4,1759730 +03 VT 

-2.358211 0+03 OZL 
8 ,6122426+0 I AZL 

1 .3059674+03 DZ S 
7 , 2601527+01 AZ R 
4.5476305-01 RSMP 
l.3085483+03 SEASV 

- 1 .2870 671+03 
- 1.1175628•02 

-2.4856654+02 
-9. 0797446+01. 

2. 4736733•01 
-5.4025955•01 

6.9056821+04 
l .0409292•02 

DX 2.0386831+02 DY • 3,36520!9+03 DZ -2. 001 8792+03 
V 3.9209267+03 PTH -7.9037761+01 AZ 1,2351 060+02 

6,9056818+04 
2.9155336+02 

DXG -6.1 572277+04 DYG -2. 0757472+0 4 DZG -2, 001 7178+03 
VE 6,5007885+04 PTE -3.3947210+00 AlE -9, 0363226+01 

- 3 .5628269+03 DXMP 
1,6883178+02 VMP 

- 3 ,5628269+03 DXME 

8,7107940+04 DXH 
l . 1637897+0 2 LOM 

-2. 0932942 +07 RAS 

4, 0934977+0 l RAN 
-8,8 032275+00 INMP 
•2,9 097309+0! SLR 

7 , 5545362- 01 PX 
4.0217283-01 SXD 

3.6500800+03 DYHP 
3 . 9209267+03 PTHP 
3.6500800+03 DYHE 

-3.0056747+03 DYM 
3, 0383941+02 VH 

- J.8898418+01 LOS 

-4, 3325699+01 APF 
2.3978188+01 APO 
6.3908351+03 PER 

• l,4152126+03 DZMP 
•7,9037767+01 AZMP 
-1,4152126+03 DZME 

- 1 . 0069909 +03 DlM 
3.2494718+03 ARGM 
1,4856202+02 DES 

- 5,2111984+01 RP 
3 , 5268451+05 TFP 
5, 2303673+02 MTA 

-2. 1853081+0 2 
1 .1394746•02 

-2.18530 81+02 

- 7. 1481<:07+0 2 
1 . 1995259•02 

- 1 .5231652•01 

3.2246360+03 
2 . 1627489+02 
3,6000000+02 

3. 7662209• 02 PY -8.5509977- 01 Pl -5.1 709 370-0 I 
0 , 0000000 SYO 0 , 0000000 SZO 0 , 0000000 

FEB, 1971 , HRS •• 19 MINS ., 60.000 secs. G.H.T. USNM USF T I SEC 

DAYS , HRS ., 59 MINS., 59.999 secs. G.E. T. RAGR , 187580632554 669+003 

RXYZ 
RO XYZ 

-. 10418444206960954+ 002 
• 364937247052634 71-001 

.41059042611475718+002 
-. 58652095946172210•000 

.19705529 797525059+002 
-.348 0 1930756374288+ 000 

SELENOCENTRIC 
XL 5,3263257+04 Yl -3,41523 52+04 ll - 1 . 881631 2+04 DXL 3.2057969+03 DYL 

4.1965751+ 0 3 PTHI. 
-2, 3778907+03 DZL 

8.6013656+01 All 
-1.2960498+03 

RL 6, 6010690+04 DECL 

SELENOGRAPHIC 
XS 504565331+04 

ALTS 6,5072196+04 
LTS - 1.292670 5- 01 
LIN 1.7527925+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -3.5880429+04 y 
R 1,6089830+05 DEC 

GEOGRAPHIC 
XG l, 6912 558+ 04 YG 

- l ,656 1805+ 01 RAL •3,2667954+01 VL 

3,6968837+04 lS 
·3, 1719343+00 LONS 

2,8768516+01 LTE 
- 1,0373144+02 LAP 

l .4140461+ 05 l 
204 947 350+01 RA 

-1.4490215+05 ZG 

-3 ,6525314+03 
3.4118232+01 
3,3204987+00 

- 3 . 7980568+08 

6, 7864534+04 
1 . 0423791+0 2 

6. 7864533+04 

oxs 
VRS 
LNE 

DR 

4.2209597+03 DYS 
4,4009422+0 3 PTR 

- t .7530629+02 OSMP 
4. 1864220+03 VT 

DX 201212725+02 DY 
V 3,9 699373+03 PTH 

DXG •6.3963378+04 DYG 

1.2204662+03 DZS 
7,2036998+01 AZR 
4,5086043-01 RSHP 
1 ,3572628+03 SEASV 

-3 .4092733+03 oz 
·7,8982705+01 AZ 

•4 ,0860769+03 DZG 

-1. 1154964+02 

-2. 495086 5+0 2 
-9. 0755257+01 

2.4267378+H 
-5.4120787+01 

-2. 02293 35+03 
1.2346631+02 

-2. 02 286 16+03 



ALT 1. 5745642+05 LAT 

EARTH-MOON PLANE 
XMP - I. 5760618+05 YMP 
RMP l .6089830+05 OEMP 
XME -1. 5760 61 8+05 YME 

PLANETARY COORDINATES 
XM -8.9143687+04 YM 
R" 2. 1512863+05 OEM 

XSUN 5.q86q542+07 YSUN 

2.49 504q l +Ol LON 

3.2170263+04 ZMP 
-1.3148103+00 RAMP 

3.2 170263+04 ZME 

l.75556q6 +05 ZM 
2.37611H+O l RAM 

- 4.8234228+07 ZSUN 

GECCENTRIC OSCULATING ELEMENTS 
SHA · l . 7770 6 41•05 ECC 9.81735q7-0I INC 

VII l. J'J635 321 03 flNMP - l • 1diOQ332+0l flPMP 
TA -l.67q2 f74•0 l tA -M.~47J365+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.47%879-01 WY -4. 766770q- 01 
QX 8. Q328 354-01 QY -2.0363 228-01 

••**** CSM I EARTH REF. /PHASE 32- 75 
MEAN-OF-EPOCH l 971 

wz 
Ql 

. 176000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I fR ANO ER/HR I 

2. 76657z-l+02 VE 

-3 .6919330+03 DXMP 
1.6846338+02 VMP 

-3.691q330+03 OXHE 

8.6680847+04 DXM 
1·16 92039+02 LOM 

-2.09 1 5560+07 RAS 

4.0854350+01 RAN 
-A.A7700,7+00 INHP 
-2.8483TOO+Ol SLR 

7.5637487-01 PX 
400072233-01 sxo 

722 

6o'ftl25675+04 PTE 

3.6851455+03 DYHP 
3.9699372+03 PTMP 
3·6851455+03 DYME 

-2.9936697+03 DYM 
2.8933975+02 VM 

-3.8856846+01 LOS 

-4.3221656+01 APF 
2.3872729+01 APO 
i.431??~?•03 ren 

3.6992813-02 PY 
0.0000000 S YD 

-3.48389q4+00 AZE 

-1.4604648+03 DZMP 
-7.8982709+01 AZHP 
- 1.4604648+03 DZHE 

-1. 0313826+03 DZM 
3.2487179+03 ARGM 
1.3356252+02 DES 

-5.2222579+01 RP 
3.52167lq+05 TFP 
§.2194J05+02 MTA 

-8.5516830-01 PZ 
0.0000000 szo 

-9.0374236+01 

-2. 1713272+02 
1.1383861+'2 

-2.171327 2+ 0 2 

-7. 2688371+02 
1.2046521•02 

- 1.5218789+01 

3.2450371+03 
2.1629686+02 
3.6000000+02 

-5.1702870-01 
0.0000000 

FEB. lq71, 4 HRS., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I SEC 

DAYS, HRS •• 59 MINS., 59.q99 secs. G.e.T. RAGR .202621699527014+003 

RXYZ 
ROXYZ 

-. 1038118883lq71725•002 
• 3803759 1991 38622'-001 

.4046862474684448 1+002 
-.5943581761228292 1•000 

.19355653213046642+002 
-.35175270637732697+000 

SELENOCENTRIC 
XL 5.5 16lt49+04 YL 
RL 6.8494538+04 DEC L 

SELENOGRAPHIC 
XS 5· 7081591+04 

AL TS 6.7556043+04 
LT S -1.21 q012s-0 1 
LI N 1 .7540079+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

x -3.5752124+04 y 
1.5857509+15 DEC 

GEOGRAPH IC 
XG -2.0606q25+04 YG 
ALT 1.5513320+05 LAT 

EARTH-eCON PL AN E 
XMP -1.55 12213+05 YMP 
Ri.tP l.5F.15751)Q+l"l5 OEMP 
XMF. - 1.5512213+05 YME 

PLA~EURY COORDINATES 
XM -9.09 137 73+04 VM 
Re 2.15 191 40+05 oE .~ 

XS UN 5.9qQA 660+ ".>7 YSUN 

-3.5567434+04 ZL 
-1.6616538+0 1 RAL 

3 . 76 66287+04 ZS 
-3.1808289+00 LONS 
2.826 2 7~8+01 LTF 

-1.028~486+02 LAP 

1.39 37 125+0 5 l 
2.4 85 7698+0 1 RA 

- 1.4240054+05 ZG 
2.48 60877+01 LON 

3.2689314+04 ZMP 
- 1. 3804308+00 RAMP 

3.26 e93 14+04 ZME 

1.7493869+05 ZM 
2.3627592+01 RAM 

- 4.8194113+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.77 4 744 8+0 5 ECC <.81603q3-0 l INC 

Vii - L .384B530 +~3 PNMP - 1.503540 9+0 1 APMP 
Th - 1.6773563+02 EA -8.3771 925+0 1 MA 

GEOC ENTR IC UNIT VEC TOR S 
WX -4.46'52146-C)l WY -4. 767082 7-01 
QX A.940332 1-01 QY -2.012930,-01 

•••••• CSM I EARTH REF . /PHA SE 32- 70 
MEAN-Of-EPOCH l :171 

wz 
Ql 

.177000000100000 +0 03 HRS. FHOM LAUNCH 

RESTART COO PO I NHES C ER AND ER/HP I 

-1.95 87038+04 OXL 
-3.28 1 3336+01 Vl 

-3. 8005856+03 
3.3419522+01 
3.2670839+00 

-3 . 7980583+08 

oxs 
VRS 
LNE 

DR 

3.2025295+03 DYL 
4.209175q+03 PTHL 

4.2729786+03 DYS 
4.4279214+03 PTR 

-1.7534506+02 DSMP 
4.1983588+03 VT 

-2.399 1627+03 DZL 
8.5891463+01 All 

1.1337502+03 ozs 
7.1469688+01 AZR 
4.4695803- 01 RSMP 
1.4072213+03 SEASV 

-1.3057509+03 
-1.1134177+02 

-2. 5050641+02 
-9. 071571 2+01 

2.3798291+01 
-5.4232232+01 

6.66 59583 +04 
1,0 438753+02 

DX 2.2110130+02 DY -3.4548287+03 OZ -2. 0446347+03 
V 4.0206042+03 PTH -7.8929280+01 AZ 1.2343354+02 

6.6659582+04 
2.6176583+02 

OXG -6.1969663+04 OYG · 1.2404502+04 DZG -2.0447102 +03 
V~ 0.3232048+04 PTE -3.5776972+00 AZE . -9. 0386013+01 

-3.820lq0 1+03 OXMP 
I . 6810002+02 VMP 

-3.820190 1+03 DXME 

9.6246621+04 OXM 
1.1746042+02 LOH 

-2.0898167+07 RAS 

4.0781099+01 RAN 
-R.8387907+00 JNMP 
- 2. 78~2100+0l SLR 

7.5771055-01 PX 
3.0021992-0 1 sxo 

3.7214646+03 DYMP 
4.0206041+03 PTMP 
3,7214646+03 DYHE 

-2.9814282+03 DYM 
2.7483872+02 VM 

-3.8815281+01 LOS 

-4.3127267+01 APF 
2.3777047+01 APO 
6.4696063+03 PER 

-1.5064698+03 DZMP 
-1.0q29218+01 AZHP 
-1.5064698+03 OZME 

-1.0556660+03 OZH 
3.2479677+03 ARGH 
1.1856302+02 DES 

-5.2323471+01 RP 
3.5168413+05 TFP 
5 .2092156+02 HTA 

-2.156!>H8+02 
1.1373927+02 

-2.1565648+02 

-7.3888383+02 
1.2097757+02 

- 1.5205710+01 

' 3.2648347+03 
2.1631659+02 
3.6000000+02 

306375790-02 PY - 8.5523164-01 PZ -5.1690774-01 
0.0000000 SYD 0.0000000 SZO D.0000000 

FEB. 1971, 

1 OAYS, 

HRS., 19 MINS •• 00.000 secs. G.M.T. 

HRS ., 59 MINS., 5q.9q9 SECS. G.E.T. 

USNM USFT I SEC 

RAGR • 21 7662766499H9 +003 

MJ(Y l 
R OXYl 

- .10 342327639300 0,9+0 ~2 
• 3970564669005 11 n-%1 

.39F7 02 3 7580084381+002 
-.60246147892767296+000 

.19001986029970811+002 
- • 355601189434 70867+000 

S EL ENOC ENTR IC 
XL 5. 70582117+04 Yl 
kl 1.oqe5q13•04 OECL 

SEL<' , CGRAPHIC 
XS 5.q628j:jl4+r)4 V S 

Al r -; 7.Qn4741A+04 LATS 
LT S -1.2672, 11 -0 1 LNS 
LIN l .7551 C7 B+02 LAN 

G EOCt~TR IC 
X -3.56 t 82Aq+04 y 
R J .56 22235+05 DEC 

GECGRbPH IC 
XG _,.5 702250+04 YG 
ALT 1 ·52 78044+1')5 LAT 

l: ART H-MCON PLANE 
XH P - t. 526 1 19H·'>'.3 YMP 
RMP l .~622234+15 DEMP 
XMf. -L.5 2 6 11 <?1, ')5 Y"IE 

PLANF.T/IRY COUROINATES 
XM -9.2670535+04 
RM 20 1525355+05 

XSUN 5.<1947 746+0 7 

YM 
DEM 

YSUN 

-3. 69<;5608+ 04 l L 
-l.667066 1+0 1 ~Al 

3.83 11 9 7 9+ 04 ZS 
-3 .! BS2530•~ 0 LONS 

2.77S7003+01 LTE 
- l. O l ~5 1 56+0l LAP 

1.37 3 1 045+05 l 
2.476 5 173+0 1 R.A 

-1.304610 3 +05 ZG 
2.4768391+01 LON 

3.31 57fl35+ 0 4 ZMP 
- l .44 79480+00 RAMP 

3.Jl!\7835+04 Zl-IE 

1.74 30606+05 ZM 
2. 3 492208+01 RAM 

-4.8153972+07 ZSUN 

GEGCF.N TRJC OSCULATING ELE MENT S 
SMA l , 7725711+05 ECC 9 .8148222-01 INC 

-2.0363731+04 OXL 
-3·2956696+0 1 VL 

-3.9492463+03 
3.2721060+01 
3 .2 134364+00 
I. 7183396+02 

oxs 
VRS 
LNE 

DR 

3.1997489+03 DYL 
4.2234208+03 PTHL 

4.3254774+03 DYS 
4.4572001+03 PTR 

- 1.7538415+02 DSMP 
4.2118412+03 VT 

-2.4220913+03 DZL - 1.3161931+03 
8.5756249+01 AZL -1.1113288+02 

1.0457524+03 ozs 
7.0900580+01 AZR 
4.4305643-01 RSMP 
l.4584329+03 SEASV 

-2.5155669+0 2 
-9. 06781 20+01 

2.3329470+01 
-5. 4342490+01 

6. 5441577+04 
1 . 04 5 4200+02 

OX 2•3079721+02 DY - 3.5019308+03 Dl -2. 0670048+03 
V 4.0729958+03 PTH -7.8876966+01 AZ 1.2341124+02 

6. 5441574+04 
2.4687923+02 

DXG -5.5 847289+04 OYG 2.7593660+04 OZG -2.0669226+03 
VE 6.2326576+04 PTE - 3,6764469+00 AlE -9.0398360+01 

-3.9475464+03 DXHP 
1.677419 2 +0 2 VMP 

-3.q475464+03 OXME 

8. 5 805308•04 
1.1799907+02 

-2.0880763+07 

DXM 
LOH 
RAS 

3. 7590887+03 OYHP 
4.0729957+03 PTHP 
3. 7590887+03 DYHE 

-2.9689518+03 
2.6033630+02 

-3.8773719+01 

DYH 
VM 

LOS 

4.0714370+01 RAN -4.30 41455+01 APF 

-1.5532905+03 OZHP 
-7 .8876974+01 AlHP 
-1.5532905+03 DlME 

- 1.0798395+03 OZH 
3.2472212+03 ARGM 
l.0356351+02 DES 

-5.2415695+01 RP 

-2.1409295+02 
1.1364828+02 

-2.1409295+02 

- 7. 5081164+02 
1.2148966+02 

-1. 5192637•0 l 

3.2824077+03 

• 



... 

.. 

L 

VH -1.3730129+03 PNMP 
TA -1.6754043+02 EA 

-1.5560691+01 APMP 
-8.3055546+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.4520479-0l WY 
QX 809471258-01 QY 

-4.7673164-01 
-2.0299123-0[ 

•••••• CSH I EARTH REF. /PHASE 32- 77 
HEAN-OF-EPOCH 1971 

wz 
QZ 

.178000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-8.8538153+00 INMP 
-2.7233305+01 SLR 

7. 5797074-01 PX 
3.9784911-01 sxo 

723 

2.3690021+01 APO 
6.5040298+03 PER 

3.5123181+05 TFP 
5.1996482+02 MTA 

2.1633434+02 
3.6000000+D2 

3.5805839-02 PY -8.5529029-01 PZ -5 •. 1691046- 01 
0.0000000 SYO 0.0000000 SZO 0 . 0000000 

FEB. 1971, 6 HRS., 19 MINS •• 60.000 secs. G.M.T . USNM USFT I sec 

OAYS, HRS ., 59 MINS., 59.999 secs. G.E.T. RAGR , 2 32703 8334 71604+003 

RXYZ 
Ml1XV 7 

-.10301735401566136•002 
.4J>tHJJ4IH>l l~l5U- UU1 

.39263609032227347+002 
-.01064310330786599•000 

.18644411010050803+002 
-.55•56• 16~l55B8790+000 

SELENOCENTRIC 
XL 508953346+04 YL -3.8437B75+04 ZL -2 .ll46B36+04 OXL 3. l 9H696+03 DYL 

4.2393859+03 PTHL 
-2.4467494+03 OZL 

8.5608282+01 AZL 
- 1.3274031+03 

RL 7.3485752+04 DECL -1.6724365+01 RAL - 3.3104549+01 VL -1.1092305+)2 

SELENOGRAPHIC 
XS 6.2207297+04 

ALTS 7.2547256+04 
LTS -1.2545888-0l 
LIN 1.7563575+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -3.5478492+04 y 
1.53 83904+05 DEC 

GEOGRAPHIC 
XG -8.6072737+04 VG 
ALT 1.5039712+05 LAT 

EARTH-•CON PLANE 
XMP -1. 5007520+05 YMP 
RMP 1.5383904+05 DEMP 
XME -1.5007520+05 YME 

PLANETARY COORDINATES 
XM -9 .4431838+04 YM 
RM 2.1531529+05 DEM 

XSUN 5.9986798+07 YSUN 

3.8905137+04 ZS 
-3.1972346+00 LONS 

2.7251250+01 LTE 
-l.009283B+02 LAP 

1. 3522126+05 
204669601+01 RA 

-1.1015896+05 ZG 
2.4672860+01 LON 

3.3575122+04 ZMP 
-1,5174783+00 RAMP 

3.3575122+04 ZME 

1.7365913+05 ZM 
2.3355046+01 RAM 

-4.8113806+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA [.7705287+05 ECC 9,8136990-01 INC 

VH -1.3608415+03 RNMP -l,6085214+01 APMP 
TA -1.6734165+02 EA -8.2322245+01 MA 

GEOCENTRIC UNIT VECTO RS 
WX -4.4400449-01 WY 
QX 6.9532980-01 QY 

-4.7674834-01 
-2. 0272218- 01 

****** CSM I EARTH REF. /PHASE 32- 78 
MEAN-OF-EPOCH 1971 

wz 
oz 

.179000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES { ER ANO ER /HR I 

-4. 0985439+03 
3-2022318•01 
3 .1595599+00 
lo705647B•02 

6.4210112+04 
1 . 0470153+02 

oxs 
YRS 
LNE 

OR 

ox 
v 

4.3785076+03 OYS 
4.4866612+03 PTR 

- 1. 7 54 2356+02 OSMP 
4.2269382+03 VT 

9.5640556+02 ozs 
7.0330605+01 AZR 
4.3915518-01 RSMP 
1.5109161+03 SEASV 

2.4122811+02 DY -3.55 06507+03 
4. 1271905+03 PTH - 7,88253[8+01 

oz 
AZ 

6. 4210108+04 
2. 3199770+02 

DXG -4.6130499+04 OYG 4,0480259+04 OZG 
VE 6.1406816+04 PTE -3.7605187+00 AZE 

-4, 0739495+03 OXMP 
l.6738933+02 VMP 

-4·0739495+03 OXME 

8,5356948+04 OXM 
1.1853633+02 LOM 

-2,0863348+07 RAS 

4,0653437+01 RAN 
-8.8672606+00 INMP 
-2.6597971+01 SLR 

7, 5866400-01 PX 
3. 9659584- 01 sxo 

3. 7980789+03 OYMP 
4 , 1271904+03 PTMP 
3,7980789+03 OYME 

-2.9 562415+03 OYM 
2.45B3249+02 VM 

-3.8732165+01 LOS 

-4.29B301+01 APF 
2.3610691+01 APO 
6.5355735+03 PER 

- l.6009904+03 OZMP 
-7·8825323+01 AZMP 
- 1.6009904+03 OZME 

-1.1039014+03 OZM 
3.2464784+03 ARGM 
8.8564002+01 DES 

-5.2500148+01 RP 
3, 5080723+05 TFP 
5.1906639+02 MTA 

3.5278391-02 PY - 8.5534481-0l PZ 
0 . 0000000 SYO 0.0000000 SZO 

- 2 .52656 18+ 0; 
- 9 .0642102•01 

2.2860915+01 
-5,445rn21+1i1 

-2.0900b94+03 
l . 233985;+02 

-2. 0900"20•03 
-9. 041146 9•0 1 

-2. 124J 250+02 
l . 13564bb•)2 

-2.1243250 .. 02 

- 7.626C>b34•02 
[ .2200 149+ 02 

- 1. 5 179552+0 1 

3.2985131+03 
2 .1635031+02 
3.6000000+0.I 

-5. [685 05 4-J l 
o. 0000000 

FEB. 1971 , HRS •• 19 MINS .. 60,000 secs. G.M.T. USNM USFT I sec 

CAYS. 10 HRS, , 59 MINS ., 59.999 secs. G.E.T. RAGR .24774490044i9b•+003 

RXYZ 
ROXVZ 

- .1025928409B569643+002 
,43424419427234645-001 

.38648454025181529+002 
-. 61951082739740558+000 

.18282806201913322+002 
-.36366165509344752+000 

SELENOCENTRIC 
XL 6.0847249+04 YL 
RL 7.5995034+04 DECL 

S ELENOGR APHI C 
XS 6.4817374+04 

ALT S 7.5056539+04 
LTS -1·2418956-01 
LIN l. 7574828+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x - 3.5332292+04 y 
R 1.5142412+05 DEC 

GEOGRAPHIC 
XG -1.0980602+05 YG 
ALT l.479B21A+05 LAT 

EARTH-•.CON PLANE 
XMP - 1.4751161+05 YMP 
RMP l.5142411+05 DEMP 
XME -1.4751161+05 YME 

PLANETARY COORDINATES 
XM -9.6179541+04 YM 
RM 2. l537662+ry5 DEM 

XSUN 6.0025820+07 YSUN 

-3.9895285+04 ZL 
- 1.6777819+01 RAL 

3,9444940+04 ZS 
-3.2047932+00 LONS 

2.6745501+01 LTE 
- 9.9811812+0[ LAP 

[. 3310271+05 
2 .4570797+01 

z 
RA 

-8.3110394+04 ZG 
2.4574098+01 LON 

3,3940421+04 ZMP 
•[,5~91464+00 PAMP 
3. 3940421+04 ZME 

[,7299799+05 ZM 
2.3216125+01 RAM 

-4.80 73614+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA [ , 7686050+05 ECC 9.8126608-01 INC 

VH - 1.3483443+03 RNMP -1.6609000+01 APMP 
TA -1,6713879+02 EA -8.1571938t0l MA 

GEOCENTRIC UNIT VECTORS 
WX -4.4290826- 01 WY 
OX 8.9589170-01 OY 

-4.7675935-01 
-2.024 8193- 01 ........ CSM I EARTH PEF. /PHASE 32- 79 

MEAN- OF-EPOCH 1971 

wz 
oz 

.100000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES { ER ANO ER/HR I 

-2, 1936818+04 OXL 
- 3, 3251369+01 VL 

-4.2485046+03 
3. 1322813•0 l 
3. l 054588+00 
1.7127494+02 

6. 2964 770+04 
l. 0486639+0 2 

oxs 
YRS 
LNE 

OR 

ox 
v 

3.1957123+03 OYL 
4.2571596+03 PTHL 

4,4321296+03 OYS 
4.5229993+03 PTR 

- 1. 7546327+02 OSMP 
4.2437305+03 VT 

-2.4732186+03 OZL 
8,5447886+01 AZL 

8.6564142+02 ozs 
6.9760683+01 AZR 
4,3525444-01 RSMP 
1 . 5646958+03 SEASV 

2.5241334+02 OY - 3.6010685+03 
4.1832764+03 PTH -7,8773687+01 

oz 
Al 

-l.339410b+03 
-1.1071231+02 

-2. 53801.'t!>•J.2 
-9, 06071 32•01 

2.239.2621.+Vl 
-5.457b4b lf- 0 1 

-2.ll3"579+B 
[.2339465+02 

6,2964770+04 
2 . 1712149+02 

DXG -3.3587122+04 OYG 5.0249997+04 OZG - 2.1138791+03 
VE 6.0478308+04 PTE - 3.8903257+00 AZE -9.0425439+01 

-4, [ 993361 +03 OXMP 
[, 6704253+02 VMP 

-4,1993361+03 OXME 

8,4901587+04 OXM 
[,[907220+02 LOM 

-2,0845922+07 RAS 

4.0597686+01 RAN 
-8,8 792902+00 INMP 
-2.5956697+01 SLR 

7. 5929756-01 PX 
3. 9544 798 - 01 SXO 

3.83B5063+03 OVMP 
4.1832764+03 PTMP 
3.B385063+03 OYME 

-2,9432990+03 OYM 
2.3132730+02 VM 

-3. 8690617+01 LOS 

-4, 2692009+01 APF 
2.3538240+01 APO 
6. 5645071+03 PER 

-l.6496339+03 OZMP 
- 7.8773892+01 AZMP 
-l.6496339+03 OZME 

-l.127B499+03 OZM 
3.2457391+03 ARGM 
7.3564484+01 DES 

- 5.2577602+01 RP 
3.5040771+05 TFP 
5.lB22069+02 MTA 

3.47B9493-02 PY -8.5539557-01 PZ 
0.0000000 SYO 0.0000000 SZO 

-2. 106b4bl+02 
[.[34b75b+02 

-2.1066481+02 

- 7 . 7444716+0 2 
[. 22513)5•J2 

-1. 51604!>7+01 

3. 31321.J03+03 
2.163b47,+02 
3.6000000+J2 

-5. 16 8050 1-0 l 
0 . 000000 0 

FEB. 1971, HRS •• 19 MINS •• 60.000 secs. G.M.T. USNM USFT I SEL 

DAYS , 11 HRS •• 59 MJNS .. 59.999 secs. G.E.T. RAGR .262785967416314+003 



72!t 

RXYZ 
RDXYl 

-.10214841855765138+002 
.45482847968027960-001 

.38024472888253485+002 
-.62849807839070039+000 

.17917044315610512+002 
-.36788432028140518+000 

SCL ENOCENTRIC 
XL 6.2140268+04 YL 
RL 7,8514787+04 DECL 

SEL ENOGRAPH IC 
XS 6,7459411+04 

ALT S 7 , 7576292+04 
LT S -l.2292076-01 
LIN l,7585702+02 

GEnCENTR IC 

vs 
LATS 

LNS 
LAN 

x - 3 . 517923<+04 y 
l. 4897 646 +0 5 DEC 

GrnGRAPH IC 
XG - 1, 2549944+05 YG 
ALT l , 45 53450+0 ; LAT 

EAR H <-M OON PLANE 
XMP - 1.44qz a16+05 YMP 
RMP l . 48 97 6 4 6+05 DEMP 
XME -l . 4492 C 7 ~ +05 YME 

PLANETARY COORDINATES 
XM -9,7919505+04 YM 
RM 2 . 1543753+05 OEM 

XS UN 6,00648.09+07 YSUN 

-4,1368936+04 ZL 
- l,6831171+01 RAL 

3,9930527+04 ZS 
-3,2119458+00 L ONS 

2.6239756+01 LTE 
-9,8596864+01 LAP 

l.3095376+05 
2.446e54q+Ql RA 

-5.1345436+04 ZG 
2.4471894+01 LON 

3.4252938+04 ZMP 
-l,6630898+00 RAMP 

3 • 4 2 529 38• 04 Z ME 

l.7232269+05 ZM 
2.3075464+01 RAM 

- 4, 8033397+07 ZSUN 

GEOCEN.TR IC OSCULATING ELEMENTS 
SMA 1.7667802+05 ECC 9.8117004-01 INC 

VH -l,3355246+03 RNMP -l.7132079+01 APMP 
TA - l ,•693137+02 EA -8.0804442+0 1 MA 

GEO CENTRIC UNIT VECTOR S 
WX - 4.41 9 0554- 01 WY -4,7676552 - 01 
OX 8,964~423-0l QY -2.0226711-0l 

•••••• CSM I EARTH REF, /PHASE 32- 80 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 181000 0 000~00 00•003 HR S , FROM LAUNCH 

RESTART COO RDINATES ( ER AND ER/HR J 

-2,2734158+04 OXL 
-3.3399585+01 VL 

-4. 3991578+03 
3.0622107>01 
3 .05113~3+00 

-3. 7980584+08 

6,1705109+04 
1 .0503685+02 

DXS 
VRS 
LNE 

OR 

OX 
v 

3,1945038+03 DYL 
4,2768432+03 PTHL 

4.4864133+03 DYS 
4,5597209+03 PTR 

-1 . 7550330+02 DSMP 
4.2623104+03 VT 

-2.5015904+03 DZL 
8,5275329+01 All 

7.7338982+02 ozs 
6.9191729+01 AZR 
4,3135434-01 RSMP 
1.6198039+03 SEASV 

2,6437837+02 DY -3.6532739+03 oz 
AZ 4,2413527+03 PTH -1.e1222te+o1 

- 1 . 3522497+03 
-1•1050051•02 

-2.5498871+02 
-9. 057297 2 +01 

2, 1924591 +01 
-5.4704704+01 

-2.1384030+03 
1.233990£+02 

6.1705109+04 
2.0225088•0 2 

OXG -1.9158897+ 0 4 OYG 5·6326984+04 DZG -2.1385300+03 
VE 5,9534578+ 0 4 PTE -4 . 0063287+00 AZE -9.0440245+01 

-4,3236420+03 OXMP 
1 , 6670182+02 VMP 

-to, 3236420+03 OXME 

8.4439268+04 DXM 
1.1960668+02 tOM 

-2.Q828484+07 RAS 

4,0546579+01 RAN 
-8,890046 0 +00 INHP 
-2·5310003+01 SLR 

7.5~87771-01 PX 
3.9439505-01 sxo 

3.8804518+03 OYMP 
4.2413527+03 PTMP 
3,8804518+03 OYM E 

- 2.9301255+03 OYH 
2.1682072+02 VH 

- 3.8649074+01 LOS 

-4.2826889+01 APF 
2 , 3471961+01 APO 
6,5910686+03 PER 

-1.6992875+03 DZHP 
-7 . 8722275+01 AZMP 
- 1.699267 5 +03 DIME 

-1.1516835+03 DZH 
3.2450034+03 ARGM 
5 ,8564958+01 DES 

-5 ,2648730+01 RP 
3·5003098+05 TFP 
5.1742282+02 MTA 

-2.0877873+0 2 
1.1341630+ 02 

- 2.0877873+02 

-1. 8615328+02 
1.2302436+02 

-1.5153354+01 

3.3268591+03 
2.1637770+02 
3,6000000+02 

3·4335697- 02 PY -8.5544295-01 PZ -5.1675759-01 
0.0000000 SYD 0.0000000 SID 0.0000000 

FEB. 197lr HRS . , 19 MINS . , 60.000 SECS, G.M.T. USNM USFT I SEC 

OAV S . 1 2 HRS .. 59 MINS , , 59,999 secs. G.E . T • RAGR .27782703438861 9+003 

RXYZ 
RDX YZ 

-.10168271871926302+002 
,4768 0 906 38 20 28162- 001 

.37391349 643662521•002 
-.637 8 040685629 5 143+000 

. 17546992064465221+002 
- • 3 7224 3500350066 88+000 

SE L ENOCENT RI C 
XL 6 . 4 63 2747+')4 Yl -4. 2 8 59983+04 ZL -2. 3539362+04 ox~ 3.19 3 8773+03 DYL 

4.2985515+03 PTHL 
-2.5319662+0 3 OZL 
8. 5090796+01 AZL 

- l.3659576+ 0 3 
RL 8,1046 106+04 OECL -1.6884543+01 RAL -3.3549593+01 Vl -1.10287'7+0~ 

SELFNCGRAPHIC 
XS 7.0 133828+04 

ALT S 8,0107611+04 
LT S - 1 .2 165187-n 
LI N 1.759 6 164+02 

GEOCE NTRIC 

vs 
LATS 

LNS 
LAN 

-3 . 5018852+04 y 
1. 4649490+05 DEC 

GEOGR APHIC 
XG -1.3234260+05 VG 
Al T l ,43052n+05 LAT 

EARTH-MCON PLANE 
X"1P - 1.4230219+05 YMP 
RMP l . 4649489+05 DEMP 
XM E -1,4230219+05 YME 

PLANET ARY COORO I NAT ES 
XM - 9 .9651599+1)4 YM 
FU-4 2 el 5498()3+05 OEM 

XSUN 6.0 1037 66+07 YSUN 

4,0360998+04 ZS 
-3.2187002+00 LON S 

2.5734012+01 LT E 
-9.7278302+01 LAP 

1. 2877332+05 
2·4362634+01 RA 

- 1,7155868+04 ZG 
2.4366024+01 LON 

3,4511843+04 ZMP 
-1.73 94569+00 PAMP 

3,4511843+04 IME 

1.7163330+05 ZM 
2, 2933079+01 RAM 

-4.7993 154+07 ZS UN 

GEOCENTRIC OSCU LATING ELEMENTS 
S"A 1 ,7650717+05 ECC 9,9 1os109-0l INC 

VH - 1.3223838 +0 3 PNMP -l . 76544bq+Ql APMP 
TA - l,6671 € 86+0 2 EA - 8,0019486+01 MA 

GEOCEN TRIC UNIT VECTOR S 
WX: - 4. 4 0q8710-0l WY -4. 7676754-01 
QX 9, 0687243- 01 QY -2. 02 07482-01 

• ••••• CSM I EARTH REF. /PHASE 3 2- 81 
MEAN-OF - EPOCH 1971 

wz 
QZ 

,18200 0000000000+003 HR S . FROM LAUNCH 

•ESTAR T COORDINATE S ( ER AND ER/HR I 

- 4.5505259+03 
2 . 9919800+01 
2,9966027+00 

- 3.7980568+08 

DXS 
VRS 
LNE 

OR 

4 . 5414393+03 ovs 
4. 5991457+03 PTR 

-l. 7554363+02 OSMP 
4.2827823+03 VT 

6.7957726+02 ozs 
6.8~24632+01 AZR 
4 . 2745535-01 RSMP 
1.6762804+03 seASV 

- 2. 5621388+02 
-9.0539 100+01 

2.1456820+01 
-5.483b869t-01 

6.0430675+04 
·1.0521322+02 

DX 2 . 7715504+02 DY -3.7073668+03 OZ -2,1637416+03 
V 4.3015300+03 PTH - 7.8670090+01 AZ 1.2341111+02 

6.0430674+04 
1 . 8 738619+02 

DXG - 3.8907820+03 OYG 5.8407699+04 DZG -2.1636916+03 
VE 5.8577123+04 PTE -4.1290429+00 AZE -9,045607 2 +01 

- 4.4467919+03 DXMP 
1.6636755+02 VHP 

- 4.4467919+03 OXME 

9,3970036+04 DXM 
1,2013977+02 LOM 

- 2, 0811036+07 RAS 

4.0499657+01 RAN 
-8,8996511+00 INMP 
-2.4658348+01 SLR 

7, 6040982 - 01 PX 
3.9342793-01 sxo 

3,9240081+03 OYHP 
4.3015300+03 PTMP 
3.9240081+03 OYMe 

-2.9 167223+03 OYM 
2.0231274+02 VM 

- 3.8607537+01 LOS 

-4.2767342+01 APF 
2.3411246+01 APO 
6.6154678+03 PER 

- 1.7500201+03 DZMP 
- 7.8670094+01 AZHP 
- 1.750020!+03 OZME 

- 1.1754006+03 OZH 
3.2442711+03 ARGM 
4.3565429+01 oes 

-5.2714118+01 RP 
3.4967502+05 TFP 
5.1666852+02 MTA 

3,3913993-02 PY -8,5548724-01 PZ 
Q.0000000 SYO 0.0000000 SZO 

-2.0676211+02 
l. l335016+JZ 

- 2.0676211+02 

-7.9776390•02 
1. 235:;541+02 

- 1, 514024 7+ Ol 

3 . 3393245+03 
2.1638942+02 
3.6000000+02 

- 5.1671205-0l 
0.0000000 

FEB. 1971, 10 HRS •• 19 MINS . , 60.000 secs . G.M.T. USNH USFT I StC 

DAYS, 13 HRS .. 59 HJNS •• 59.999 secs . G.E.T. RAGR .292868101360964+003 

RXYZ 
ROXY Z 

- . 10119431310308907+002 
• 5002 52031146 11 899- 001 

,36748750140109079+002 
-.64745396356441310+000 

• 17172 509462773369+002 
- • 376 746 26 313693809+000 

SELENOCENTRIC 
XL 6.6525034+04 Yl 
RL 8 .3590146+04 OECL 

SE LENCGRAPHIC 
XS 7.2841092+04 

Al TS B.2651650+04 
LT S - 1.2038319-01 
LIN l • 7606183+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

-4.4369652+04 ZL 
-l .693P053+0l RAL 

4,0735402+04 ZS 
- 3.2250589+00 LONS 

2.5228274+01 LTE 
-9. 5849975+0 l LAP 

-2,4352954+04 OXL 
- 3,3701769+01 Vl 

-4.7026292+03 
2.9215516+01 
2.9418564+00 

-3.7980568+08 

oxs 
VRS 
LNE 

QR 

3.1938727+03 DYL 
4.3224142+03 PTHL 

4. 5972994+03 DYS 
4,6414069+03 PTR 

- 1.7558427+02 OSMP 
4, 3052652+03 VT 

-2 .5644593+03 OZL 
8,4894531+01 AZL 

5 . 8412708+02 ozs 
6 +8060308+01 AZR 
4.2355641-01 RSHP 
1.7341709•03 SEASV 

-1.3805764+03 
-1.1007292+02 

- 2.5747235+02 
-9.050518 3+01 

2.0989:;03+01 
-5.4975304+01 

'r 

~ 



.. 

.. 

( 

L 

x 
R 

-3.4650649+04 y 
1.4397 619+05 DEC 

GEOGRAP HIC 
XG -1.301 5620+05 YG 
ALT 1.4053621+0 5 LAT 

EARTH- MOON PLANE 
XMP -l.396553'1+05 YHP 
RMP 1,4397619+05 OEMP 
XME -l.3'165539+05 YME 

PLANETARY COORDINATES 
XM - l , Ol37 56B+05 YM 
RM 2.1555811+05 DEM 

XS UN 6.0142692+ 07 YSUN 

1.2656 025• 05 l 
2. 4252803+01 RA 

1 . 7071251 +04 lG 
2.4256241+01 LON 

3.4116247+04 ZMP 
-1.8184107+00 RAMP 

3 . 47162 47+ 04 ZME 

1.7092990+05 ZM 
2.2788988+01 RAM 

-4 .7952886+ 07 ZSUN 

GEOCE NTRIC OSCULATING ELEMENTS 
SMA 1. 763444 1+05 ECC 9.8099866-0l INC 

VH - l .3089212+03 RNMP - 1.8176193+01 APMP 
TA -1. 6650074 +02 EA -7. 9216709+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.401449 2- 01 WY -4.7676600- 01 
QX 8 .9730080- 0l QY -2. 0190 255- 01 

••**** CSM I EARTH REF. /PHASE 32- 82 
MEAN-OF-EPOCH 1971 

wz 
Ql 

,163000000000000 +003 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

5,Q\40981+04 
1 . 0 5395 85+ 02 

DX 
v 

725 

2.9078174+02 DY 
4.3639320+03 PTH 

-3. 7631t5 88 +03 
- 7 . 8616950+01 

Dl 
AZ 

-2.189~148+03 

1.2343050+02 

5. 9140980+04 
1 . 7 2 52775+02 

DXG 1.11445 37+04 DYG 5.61t74667+04 OZG - 2. 189928l+03 
VE 5.760,422+04 PTE - 4 .25 9045 5+ 00 AZE -9.0472975+01 

-4.56870,l+03 DXMP 
1.6604008+ 02 VMP 

-4.56870,3+0 3 DXME 

8.3493935 +04 OXM 
1 . 2067147+02 LOM 

-2. 07 935 76+07 RAS 

4.0456519+01 RAN 
-8.9 082195+00 INMP 
-2.4002 139+01 SLR 

7.6089858-01 PX 
3.9253867-01 sxo 

3.9692798+03 DYMP 
4,3639320+03 PTHP 
3.9692798+03 DYHE 

-2.9030910+03 DYM 
1. 8780337+02 VM 

-3.8566005+01 LOS 

-4.2 712842+01 APF 
2.3355560+01 APO 
6.6378907+03 PER 

- l . 801901t2+03 OZHP 
- 7 . 86169 50+01 AZMP 
-1. 8019042+03 OZHE 

-1. 198999~+03 DZM 
3.243542 ! +03 ARGM 
2.8565893+01 DES 

- 5 .2 774282+01 RP 
3.4933803+05 TFP 
5.1595402+02 MTA 

3.3521735-02 PY -8.5552880-01 Pl 
0, 0000000 SYD 0 . 0000000 SZO 

-2. 046 0169+0 2 
1 . 1328862+02 

-2. 0460109 +02 

-8. 09 33 b40+02 
1.24046 21+0 2 

- 1 . 5127130+01 

3. 350781b+03 
2·1640000+J2 
3 • 600000U+ J2 

-5.l66oB69-:.il 
0 . 0000000 

FEB. 1971, 11 HRS., 19 MINS ., 60 . 000 SECS. G.M . T. USNM USFT I SEC 

DAYS, 14 HRS ., 59 MINS ., 59,999 SECS. G. E. T. RAGR .3 07909168 333209+003 

RXYZ 
ROXYZ 

-. 10068170127793358+002 
.52523557218 267538-00 1 

.36096320000457931+002 
-.65 7469 08 669823054+000 

.1679344906737 3709+002 
-.3 8llt0046721000152 +000 

SELENOCENTR IC 
XL 6,8417514+04 Yl 
RL 8·6148131+04 OECL 

SE LENOGRAPHIC 
XS 7.5 58 17 2 1+04 

ALT S 8,5209636+04 
LT S - 1 . 1911472- 01 
LIN I . 7615725 +02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

-3.4674108+0 4 y 
1 .414250 5+ 05 DEC 

GEOGRAPH IC 
XG - 1 , 1938 561+05 YG 
ALT 1. 3798 304+05 LAT 

EARTH-MCON PLANE 
XMP -\,3697982+05 YMP 
RM P 1.4142504+05 OEMP 
XME - 1 .3697982+05 YME 

PLANETARY COORDINATES 
XM - 1. 0309162 +05 YM 
RM 2.1561777+05 DEM 

XSUN 6,0181584+07 YSUN 

-4,5899229+04 ZL 
- l.6991803+01 RAL 

4.\052747+04 ZS 
-3.2310216+00 LONS 

2.4722536+01 LTE 
- 9,4304502+01 LA P 

1 .243 13 33+ 05 l 
2.4138782+01 RA 

4.9022150+04 ZG 
2.4142269+01 LON 

3.4865220+04 ZMP 
-1,9001296+00 RAMP 

3.486522 0+04 ZME 

1 . 7021255+05 ZM 
2,2643213+01 RAM 

-4. 7912592+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA I . 7618~88+05 ECC 9,8092220- 01 INC 

VH - 1.2951342+03 RNMP - 1 . 8697267+01 APMP 
TA - 1,662 7644+ 02 EA - 7 , 8395658+0 1 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.3937201- 01 WY 
QX 8 , 9769307- 01 QY 

- 4 . 7676139-01 
-2. 0174813- 01 

•••••• CSM I EARTH REF, /PHASE 32- 83 
MEAN- OF - EPOCH 1971 

wz 
Ql 

. 184000000000000+003 HR S. FROM LAUNCH 

RE START COORDINATE S ( ER ANO ER/ HR I 

- 2.5175489+04 DXL 
-3.3 856457+01 VL 

-4. 8554880+03 
2.8508910+01 
2.8869 039+00 

-3. 7980568+08 

oxs 
VRS 
LNE 

OR 

3.1945368+03 DYL 
4.3485770+03 PTHL 

4,6540984+03 DYS 
4.6966528+03 PTR 

-1. 7562521+02 OSMP 
4.3298921+03 VT 

-2 .599195 2+ 03 ozL 
8,4686721+01 AZL 

4.6695788+02 DlS 
6.7499664+ 01 AZR 
4.1965826-01 RSMP 
1 . 7935296+03 SEA SV 

5.7835522+04 
1 . 055851 2•0 2 

OX 3. 0530394 +02 DY -3. 8216738 +03 OZ 
V. 4.4286961+03 PTH -7 , 8 562477 +01 AZ 

5.7835523+04 
1 .5767595 +02 

OXG 2.4 923436+04 OYG 5.0789856+04 DZG 
VE 5.6618921+04 PTE -4. 3969854+00 AZE 

-4.68 92925 +03 OXMP 
1 . 6571984 +02 VMP 

-4. 68 92925+03 OXME 

8.3011011+04 OXM 
1.2120178+02 LOM 

• 2.0776106+07 RAS 

4,0416816+01 RAN 
- 8.9158403+00 INMP 
-2.3341739+0! SLR 

7 . 6134802- 01 PX 
3.9172032-0l sxo 

4.0163846+03 OYHP 
4.4286961+03 PTMP 
4,0163846+ 03 DYME 

- 2.8892329+03 OYM 
I. 7329261 +02 VM 

- 3.8524480+01 LOS 

-4. 2662931+01 APF 
2.330 4436+0 1 APO 
6.6585035+03 PER 

- 1.8550163+03 OZMP 
- 7 . 8562478+01 AZMP 
-1.8550163+0 3 OZME 

- 1.2224786+03 OZM 
3.2428166+03 ARGM 
1.3566354+01 DES 

-5 .2829675+01 RP 
3.4901845+05 TFP 
5. 1527599+02 MTA 

3. 3156586- 02 PY - S .5 556780-0 1 PZ 
0.0000000 SYD 0 .0000000 SZO 

- 1 . 396 15~4•03 
- 1 . 0985645+02 

-2. 5875890+)2 
-9.0470 953+0 1 

2.0522u40+01 
-5 . 5120399+;) 1 

-2.21 6%84 +0 3 
l.2345bd4+02 

-2.2 169 504+03 
-9. ~4910 9 1 +01 

-2.022b2 7b -t0£ 
1 . 13 23 115+0 2 

-2.022 b2 7b +02 

- 8.208159b•02 
1 .245507 >+02 

- 1. 5114 007+ 01 

3.3613107+03 
2.1640955+02 
3. 6000000+ ;i2 

-5. 1662788-01 
o. 000000 0 

FEB . 1971, 12 HRS., 19 MINS ., 60.000 secs. G.M.T. USNM USF T I SEC 

DAYS, 15 HRS., 59 MINS., 59.999 SECS . G.E.T. RAGR .3 22950235305014+003 

RXYZ 
ROXYZ 

-.10014329815280602•002 
.551851011827763 13-001 

.35433682345148334+002 
-. 66787316414894280+000 

.16409655150083371+002 
-. 386 21483796176872+000 

SELENOCENTRIC 
XL 7.0310601+04 Yl 
RL 8 .8721382+04 DECL 

SELENOGRAPHIC 
XS 7,8356313+04 YS 

ALTS 8, 7782 887+04 LAT S 
LT S - 1.1784661- 0l LNS 
LIN 1,762 4757+02 LAN 

GEOCENTRIC 
x -3.4488686+04 y 

l . 3883407+05 DEC 

GEOGRAPHIC 
XG - 1.0l05C71 +05 YG 
ALT 1.353920 5+ 05 LAT 

EARTH-~OON PLANE 
XMP - 1.3427484+05 YMP 
RMP 1 ·38 83 40 7+0 5 DEM P 
XME - 1,342 7484+05 YME 

PLANETARY COORDINATES 
XM - 1.0479929+05 YM 

-4. 7450086+04 ZL 
-1.7045875+01 RAL 

4,1311989+04 ZS 
- 3,2365803+00 LONS 

2.4216801+01 LTE 
-9.26 3438 5+ 01 LAP 

1.220 3125+ 05 l 
2. 40 20266+01 RA 

7 , 6614933+04 ZG 
2,4023 806+01 LO~ 

3.4957781+04 lMP 
- 1 . 98 48106+00 RAMP 

3,4957781+04 ZME 

l .6948133+05 ZM 

-2.6 007548+04 
-3 .4013991+01 

-5 .0091156+03 
2.77996 51+01 
2.8 317500+00 

-3. 7980569+08 

5. 651376 2+04 
1 . 0578145+02 

5·6513762+04 
l .42 ~3121 + 02 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

3 .19 59240+0 3 DYL 
4.3772027+03 PTHl 

4.7119547+03 DYS 
4. 7350483+03 PTR 

- 1. 7 56 6645 +02 OSMP 
4 . 3568126+03 VT 

-2. 6363132+03 DlL 
8.4467561+01 Al l 

3.8798264+02 ozs 
6 ,6943632+ 01 AZR 
4.1576076-0 1 RSMP 
1 . 8544179+03 SEASV 

OX 3.2077471+02 DY -3.8 621496+0 3 OZ 
V 4.4959754+03 PTH - 7 .8506304+01 AZ 

OXG 3.6541411+04 OYG 4.1868132+04 DlG 
VE 5.5617037+04 PTE -4.543 5929+00 AZE 

-4.8084559+03 OXMP 
l.6540727+02 VMP 

- 4.8084559+03 OXME 

4.0654553+03 OYHP 
4.49597 54+03 PTMP 
4.065455 3+03 OYHE 

- 1 . 9094379+03 DZMP 
-7.8506304+01 AZMP 
-1.90943 79+03 OZHE 

8.2521310+04 OXH - 2.8751494+03 DYM - l.2458364+03 OZM 

- l.412737l +J;, 
- 1. C96J 76 9+02 

- 2.600ti7b8+0Z 
-q.043591tb+O l 
2. 005~04 2 +01 

-5.527258 2+(.l l 

-2. 2449!>29+03 
l . 23489U b+02 

-2 .244&o90+03 
-Q.05 10530 • 0 1 

- 1 . 997H904 .. 02 
l.1317731 +02 

- 1 . 9978904 .. 0l 

- 8.3221577+02 



72G 

RM 
XS UN 

2.1567702+05 DEM 
6. 022044 5+07 YSUN 

2.2495770+01 RAM 1. 2 173070+02 LOM lo5B7B046+02 VM 3.2420943+03 ARGM 
3.5 B566B0+02 DES 

1 . 2506704+02 
- l.5100875+Jl -4.7872273+07 ZSUN -2 .D75B624+07 RAS -3. B4B296D+Ol LOS 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7604293+0• ECC 9.80B5125- 0l JNC 

VH -l.28 101Bl+03 RNMP -1.9217710+01 APMP 
TA -1,6604536+02 EA -7, 7555797+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4 , 38M l!B-Ol WY 
OX B.9805266-01 QY 

- 4 . 7675417- 01 
-2. 0160 966- 01 

•***** CSM I FARTH RFF, /PHASE 32- 84 
MEAN-OF-EPOCH 1971 

wz 
QZ 

. 185000000000000+ 003 HRS, FPOM LAUNCH 

RESTAR T COORD IN ATES I ER AND ER/HR I 

4, 0 380240+0 l RAN 
-8 .9 226004+00 INMP 
-2.26 77473+01 SLR 

7,6176175- 01 PX 
309096671-01 sxo 

-4.26 17201 +01 APF 
2.3257465+01 APO 
606774532+03 PER 

-5.2 BB0700+01 RP 
3.4B714B6+05 TFP 
5.1463147•02 MTA 

3. 3710024•03 
2.1641Bl7+02 
3.6000000+02 

3.2Bl6479-02 PY - 8.5560447-01 Pl - 5.1658887- 01 
0,0000000 SYD 0.0000000 SlO 0.0000000 

FEB. 1971 , 13 HRS •• 19 MIN S •• 60.000 secs . G.M . T. USNM USFT I StC 

DAYS, 16 HRS .. 59 MINS •• 59.999 secs . G.E.T. RAGR .337991302277939+00 3 

RXYZ 
PDXYZ 

-.995 77420 202408 334+00 1 
.580 2041437602792 1-001 

.34760435247147506+002 
-.67B692617B75 35529+000 

.160209627864B3505+002 
-.391 19905911293557•000 

SE LENOCENTRIC 
XL 7.2204736+04 YL 
PL 9.13 11300+04 OECL 

SELENCGRAPHIC 
XS B.1 165527+04 

ALT S 9 , 0372~05+04 
LT S -1.1657901-01 
LI N 1,7633240+02 

GEOCE NTP IC 

vs 
LATS 

LNS 
LAN 

-3 .4293802+04 y 
1. 3620379+05 DEC 

GEOGRAPHIC 
XG -7.6656 7 01+04 VG 
ALT 1 ,327 617 5+05 LAT 

EART l-- -,..OON PLAN E 
XM P - l .31 53CJ 14+ 1)5 YMP 
PMP 1,3620379+05 DEMP 
XME - 1 ,3 1539 74+05 YME 

PLANE TARY COORD IN ATES 
XM - l .064q854+05 VM 
RM 2 .1 573 586 +0 5 OEM 

XS U/\J b.025g2 7 4+07 YSUN 

-4.9023675+04 ZL 
- 1 ,7 1003 55+01 RAL 

4,151202B+04 ZS 
- 3,2417248+00 LONS 

2, 3 711070+0 I LTE 
-9 .08305B6+01 LAP 

1.1971263+05 
2. 389692 0+01 

l 
RA 

9.B l37 290 +04 ZG 
2o3900514+QI LON 

3.4992690+04 ZMP 
- 2.0726692+00 RAMP 

3 .49~2890+04 ZME 

1.6873630+0 5 ZM 
2.23466 76+0 1 RAM 

- 4,783lq?B+07 ZSUN 

GECCE NTR IC OSCULATING ELEMENTS 
S"A 1 . 75 90296+05 ECC 9.807B S38-0 I INC 

VH -1.2665669+03 RNMP - 1.97 37 536+01 APM P 
TA - 1.6580687+02 EA - 7.6696487+01 M.A 

GEOCEN TRIC UNIT VECTORS 
WX -4 .3 800 993- 01 WY -4. 7674469-01 
QX A00 83824B- 01 QY -2. 014B546-0 1 

•••••• CSM I EARTH PEF. /PHASE 32- 85 
MEAN-OF-EPOCH 197! 

wz 
oz 

,186000000000000+003 HR S. FROM LAU NCH 

RESTAR T COORD INATES I ER ANO ER/HR I 

-2.6B4.9747+04 DXL 
- 3,41746B8+01 Vl 

-5 .1635251+03 
2. 70B7427+01 
2. 77639B8+00 

-3. 7 980580+08 

5.5 175131+04 
l .0 50B530+02 

DXS 
VRS 
LNE 

DR 

OX 
v 

3.19B0975+03 DYL 
4.40B4741+03 PTHL 

4. 77100 32+03 DYS 
4. 7B67763+03 PTR 

- 1.7570799+02 DSMP 
4.3B61946+03 VT 

-2. 6759687+03 Dll 
8.423726B+Ol All 

2.B710B26+02 DlS 
6.6393161+01 AlR 
4.llB6360-0l RSMP 
t.9169047+0 3 SEASV 

3.3725555+02 DY - 3.9450399+03 
4,5659407+03 PTH - 7 . 8448037+01 

DZ 
AZ 

-1.4303876+03 
- l.09416D8+02 

-2.6139168+02 
-9.0399954+01 

l .95B8292+01 
-5.543<32 6+01 

-2.2739 247+03 
l .2 352936•D2 

5.5 175127+04 
1 . 2799400+02 

OXG 4o5273470+Q4 DYG 3 . 04336B9+04 OZG -2.2739570+03 
VE 5.45991 54+04 Pre - 4.6996937•00 AZE -9. 0531561+01 

-4. 9 260844+03 OXMP 
1,6 5 10290+02 VMP 

- 4 • 9260844+0 3 DXME 

B, 20 24B7 8+04 OXM 
1. 2225822+02 LOM 

-2.074 1131+07 RA S 

4.0 346520•01 RAN 
-8.928576B+OO JNMP 
-2.2009627+01 SLR 

7 .6214290-01 PX 
3.9027239-0 1 s xo 

4,1166409+03 DYMP 
4.5659406+03 PTMP 
4, l 166409+03 DYME 

-2,8 60B419+03 DYM 
1.442669 2+02 VM 

- 3.8441445+01 LOS 

- 4. 2575290+01 APF 
2 032 142 84+01 APO 
6.694B723+03 PER 

-l,9652563+ 0 3 OZMP 
-7.B448043+01 AZMP 
- 1 . 9652563+03 DIME 

- 1 .2690712+03 OZM 
3. 2413752+03 ARGM 
3.4356725+02 DES 

-5.2 927711+01 RP 
3 .4B42602+0 ~ TFP 
5. 14017B4+ 02 MTA 

3.2499579- 0 2 PY -B. 5563903-01 PZ 
0.0000000 SYO 0 . 0000000 SZO 

-1,9710228+02 
1.1312067+02 

- 1.9710228•02 

- B.4353711+02 
1 . 255 770b+D 2 

- l .50B7736+01 

3 .3 79910 3+Dl 
2. 1642595 +02 
3.6000D00+02 

-5. 1655171-0 1 
o. 0000000 

FEB. 1971, 14 HRS ., 19 MINS., 60 . 000 SECS . G.M.T, USNM USFT I SEC 

DAYS, 17 HRS., 59 MINS . , 59. 999 SECS. G.E.T. RAGR .353032369250264+003 

RXYZ 
RDX YZ 

-.989822 70187523 B99+00 1 
.61041691514045262-001 

,34076148B66677568+002 
-. 6B99569l 4 8l694 016+000 

. 15627196!44572B20+002 
-.396363BB192991209•000 

S F. LENCCENTRIC 
XL 7.410041 0+04 Yl - 5 . 06 21558+04 ZL -2. 7702734+0 4 DXL 3.2011294+03 DYL - 2 . 71B3345+03 OZL - 1.4491670+03 

4.4425956+03 PTHL B.3996057+01 All -1.0919110+02 ~L 9.39 19402+.)4 oe:L - 1,71 55 308+01 RA L -3 .433B863+01 VL 

SE LENCGRAPH JC 
XS B.4010119+04 VS 

ALT S 9,2980907+04 LAT S 
LT S - 1.1 53 1147- 01 LN S 
LI N l,764 11 2B+02 LAN 

GEOCEN TRIC 
X -3 .4C8e836+04 Y 

1.3353263•05 DEC 

GtOGRAPH l C 
XG - 4 .8 073378+04 YG 
AL T 1 .3009158+ 05 LAT 

F ARTH- -OON PL AN E 
XMP - 1 .287 7376 +05 YMP 
R"P 1.33 53263+ 05 OEMP 
XMi: - l.2877376+05 YME 

PLANE TA RY COORDINATES 
XM - 1 .oe 1 9g25+05 YM 
PM 2. 1 579427+05 OEM 

XSUN 6.029~')1 1 +0 7 Y SUN 

4.1651711+04 ZS 
-3.246436 7+00 L ONS 

2.3205342+01 LTE 
-A.8Ae460Z+Ol LAP 

1.1735599•05 
2.376B3 77+01 RA 

1.1 2354 02+ 05 ZG 
2. 3772028+01 LON 

3.4969445+04 ZM P 
-2 .16394 57+00 "4MP 
3.496 9445 +04 lME 

1.67977 55+05 ZM 
2.2195951+01 RAM 

-4, 7H I 55 7+07 ZSUN 

GEOCEN TRI C OSCULATING ELEMENTS 
SMA I. 757 6Q45+05 ECC 9.8072422- 01 JNC 

VH - l, 25 1772 5+D3 RNMP -2. 0256 755+01 APMP 
T A - l. 655617.5+02 EA - 7.5817005+01 MA 

GEOCEN TRI C UNIT VECTORS 
WX - 4.3741045-01 MY 
QX 8,98085 13- 01 QY 

- 4. 7673 332-01 
- 2. 0137406- 01 

•••••• CSM EARTH PEF, /PHASE 32- 86 
MEAN-OF-EPOCH 19 71 

Wl 
Ql 

- 5.3187212+03 
2.6371936+01 
2. 7 2 OB55 3+00 

-3.79805B4+08 

oxs 
YRS 
LNE 

OR 

4.B313964+03 Dy S 
4 . B420405 +03 PTR 

- 1. 75749B3+02 DSMP 
4.41B2264+03 VT 

1.8423390+02 ozs 
6 o5 B49233+0l AIR 
4.0796722- 01 RSMP 
l o9B l06Bl+03 SEASV 

5.38 19027+04 
1. 061 9719 +02 

OX 3.54Bl7 34+02 DY -4,0105159+03 OZ 
V 4o63B7B23+03 PTH -7 .B3B7295+01 AZ 

5.3 Bl9026+0 4 
101 3 16483+02 

DXG 5. 06 2022 2+ 04 DYG l 07362376+04 DIG 
VE 5.3564611+04 PTE -4.B6622 39+00 AZE 

-5.04205B7+03 DXMP 
1,6480730+02 VMP 

-5. 04 20587 +03 OXME 

a. 15 21762+04 DXM 
1 .22 784 36+02 LOM 

-2.072362B+07 RAS 

4 .0315417+01 RAN 
-8,9 33B344+00 INMP 
-2. l 33B466+01 SLR 

7. 6249423-01 PX 
3.B963251-0l sxo 

4.1701097+03 DYMP 
4.63B7B22+03 PTMP 
4.1701097+03 DYME 

-2. B463121 +03 DYM 
1·2 975 199+02 VM 

- 3.B399937+01 LOS 

-4.2 536B77+01 APF 
2.3174577+01 APO 
6, 710B796+03 PER 

-2. 0225655+03 OlMP 
- 7.B3B7299+01 AZMP 
- 2.0225655+03 OZME 

- l.Z921Bl5+03 DlM 
3. 2406593+03 ARGM 
3 .2B56769+02 DES 

-5, 2971032+01 RP 
3.4Bl50B1+05 TFP 
5.1343274+02 MTA 

3.2204242-02 PY -8.5567155- 01 Pl 
0.0000000 SYD 0.0000000 SZO 

- 2.6272313+ 02 
-9. 036261 8+0 1 

1.9121791•01 
-5.560016 4+0 1 

-2. 3039463+03 
l .235 751 6+D2 

-2. 3039654+03 
-9. 055404 6 +D1 

- 1.9420222+02 
1 . 1307888+ 02 

- 1.9420222+ 02 

-B.5477 924+02 
1 . 2608680>02 

- 1.5074591+01 

3.3 BB094 1+03 
2.164329o+J2 
3,6000000+02 

- 5.1651626-0 1 
0.0000000 

FEB. 1971 , 15 HRS •• 19 MINS • • 60.000 secs. G.M.T. USNM USFT I StC 

" 

L 



• 

'\ 

L 

L 

727 

T ,187000 000000000+003 HRS . FROM LAUNCH 7 DAYS, 18 HRS,, 59 MINS,, 59,999 SECS, G,E.T. RAGR • 807343622258850+001 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

-.98355919991107 872+001 
• 64262952166 386622-001 

• 3338 0 362204 228q74+00 2 
-.701 69898317468054+00 0 

SELENOCENTRIC 
XL 7,5998156+04 YL -5, 2245387+04 Zl -2,8567200 +0 4 DXL 
RL 9,654731q+04 OECL -1 ,7210797+01 RAL -3,4506809+01 VL 

SELENOGRAPHIC 
XS 8.6890933+04 

Al TS q, 560 8824+0'+ 
LTS - 1,1404429-01 
LIN 1.7 648364+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x - 3.3873125+04 y 
R 1.3081892+0 5 OEC 

GEOGRAPHIC 
XG - 1, 739220 3+04 VG 
ALT 1. 273 768 4+05 LlT 

EARTH-MOON PLANE 
XMP - 1.25q7 599+05 YMP 
RMP 1. 3081892+05 OEMP 
XME - 1,259759•1+05 VME 

PLANETARY COORDINATES 
XM - 1 , 09871 28+05 YM 
RM 2,158522 7+05 DEM 

XS UN 6.0336835+07 YSUN 

4, 1729823 +04 ZS 
-3 .2506968+00 LONS 

2•2699617+01 LT E 
-8.678682 2+01 LAP 

1 . 1495975+05 
2,3634215+0 1 RA 

1.1 8 577 58+05 ZG 
2.3637925+01 LON 

3.4886289+04 ZMP 
-2 ,2589066+00 RAMP 

3.4886289+04 ZME 

1.6720513+05 ZM 
2.2043615+0 1 RAM 

-4,7751 162+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7564 19 2+05 ECC 9,8066740-01 INC 

VH - 1,2366248+03 RNMP -2.07 753 83+01 APMP 
TA -1, 6530476+02 EA - 7.491651 4+ 01 MA 

GE OCENT RIC UNIT VECTORS 
WX -4,3685942- 01 WY 
QX 8,9896294-01 QY 

•••••• CSM 

-4. 76 7203 1- 01 
-2.0127418- 01 

wz 
Ql 

-5 .4 747088+03 
2. 5652 888+01 
2.6651233+00 

-3. 7980581 +08 

oxs 
YRS 
LNE 

DR 

5.2444808+04 ox 
1 .0641772+0 2 v 

5,2444805+04 OXG 
9,8344280+01 VE 

-5. 1562466+03 OXMP 
l .6452109+02 VMP 

-5.1562466+03 DXME 

0.1012ooa+o4 oxM 
1 .2330910 +0 2 LOH 

-2,0706 113+07 RAS 

4,0286719+01 RAN 
-8.9384363+00 INMP 
-2.0664222+01 SLR 

7 .628182 0-01 PX 
3. 890428 1-0 1 sxo 

o I 522 8l 7D 85'tl 58'o29+D02 
- .401 7212 5508203180+ 00D 

3.2051D27+03 DYL 
4,4797964 +03 PTHL 

4,8933079+03 CVS 
409 010678+ 03 PTR 

- 1 , 7 5 79195+02 OSMP 
4.4531198+03 VT 

-2,7636035+03 DZL 
8.3744115+01 All 

7,925D05l+Dl DZS 
6 .531286D+DI AZR 
4 , 0407163- 01 RSMP 
2.0469953+03 SEASV 

-1.4691457+03 
-l.D8962 09+0 2 

-2.64052b8+02 
-9.03B55 l•vl 

1.8655540+01 
-5.5770685+01 

3o7354158+D2 DY -4,0787691 +03 DZ -2.3350H71+ u 3 
40 71471 34+03 PTH - 7,8323 658+01 AZ 1 .2362 717 +02 

5.2336044+04 OYG 3,6152859+03 DZ G -2.3350&76+0 3 
5.2512709+04 PTE -5,0 442489+0 0 AZE -9.05 7845 4+0 1 

4.22 60 511+03 OVMP 
4.7147133+03 PTMP 
4o22605ll+D3 DYME 

-2. 8315611 +03 OYM 
l.1523567+02 VM 

- 3, 83 58435+ 01 LOS 

-4,2501678+01 APF 
2.3138059+01 APO 
6, 72 55827+03 PER 

-2,0814677 +03 DZMP 
- 7,8 323660 +0 1 AZMP 
-2, 0814677 +03 OZME 

- 1 ·3151657+03 DZM 
3.2399465+03 ARGM 
3.1356813+02 DE S 

-5,3010940+01 RP 
3.4788823+05 TFP 
5.12874D7+02 MTA 

3,1 9 29008 - 02 PY -8,55702 30- 01 PZ 
0.0000000 svo 0.0000000 szo 

-1.91 06!>7':+02 
1.1303350+ 02 

-1.910657 2+02 

-8.6594l't 7+02 
l . 2659640+J2 

- 1 .5061439+01 

3.3956155+03 
2 .164392'<1+02 
3,6000 000•02 

-5. 164824 1-0 1 
0.0000000 

I EAR TH REF , /PHASE 32- 87 
MEAN-OF-EPOCH 1971 

. 188000000000000+003 HRS, FROM LAUNCH 

FEB . 1971, 16 HRS., 19 MINS., 60.0DO SECS. G,M,T. 

7 DAYS, 19 HRS., 59 MINS,, 59.999 SECS. G,f,T, 

USNM USFT I StC 

RAGR ,23 11 450319491>5+J02 

RESTART COORDINATES ( ER ANO ER/HR I 

RXVZ 
RDXVZ 

-.9769629112 1598501+001 
, 67700 2993672438 08- 001 

.32672579398022330 +002 
-. 71395570980966088+000 

S EL ENOC ENTR IC 
XL 7, 7898558+04 YL 
RL 9,9196817+04 DECL 

SE LE NOGRAPH I C 
XS 8 ,9808927+04 

ALTS 9,825832 1+04 
LT S - 1.1 277716-0l 
LIN 1.7654884+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -3.3645~53+04 y 
R l. 2806084+ 05 OEC 

GEOGRAPHIC 
XG 1.3227901+04 VG 
ALT 1. 246 1874+05 LAT 

EARTH- ~CON PLANE 
XMP - 1, 2314545+05 YMP 
RMP 1 02806084+0 5 OEMP 
XME - 1.2314545+05 YME 

PLANETARY COORDINATES 
XM - 1, 115445 1+05 YM 
RM 2.1590984+05 OEM 

XS UN 6.0375568+07 YSUN 

-5 .3896953+04 Zl 
-1,7266872+0 1 RAL 

4, 1745 076+04 ZS 
- 3 ,2544757+00 LONS 

2.2193891+01 LTE 
-8.4528455+0 1 LAP 

1.1 252219+05 z 
2,3493973+01 RA 

1. 1669754+ 0 5 ZG 
2. 3497746+01 LON 

3.4742(80+04 ZMP 
-2,3578475 +0 0 RAMP 

3. 4 7 42180+04 l ME 

l,6641914+05 ZM 
2. 18 89684+01 RAM 

-4.7710741+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7551995+05 EC C 9,8061463-01 INC 

VH -1,22 11121+03 RNMP -2. 1293430+0 1 APMP 
TA - l .65?3955+02 EA - 7 .3994071 +01 MA 

GEOCENTRIC UNIT.VECTORS 
WX -4.3635293-01 WV 
QX 8.992 1799-01 QY 

****** CSM 

-4. 7670595 - 01 
-2. 011 8463-01 

wz 
Ql 

-2 .9443876 +04 OXL 
-3 ,4678832+01 Vl 

-5,63 l 4 8D 2+03 
2.4929994+01 
2. 6092082+00 
1 . 3471692+02 

5. 1051788+04 
1 . 0664 751+0 2 

5.1051788+04 
B .3 53301D+Ol 

DXS 
VRS 
LNE 

DR 

ox 
v 

DXG 
VE 

- 5.2684981+03 DXMP 
l . 6424501+02 VMP 

-5.2684981+03 OXM E 

8. 0 49 5664+0 4 DXH 
1.2383246+ 02 LOH 

-2.06885 88+07 RAS 

4.0260235+01 RAN 
-B.9424371+00 INMP 
- 1,9987109+01 SLR 

7 .63 11701 - 01 PX 
3.8849939-01 sxo 

.14823685734522585+002 
-.40728447893262852+000 

3.2101124+03 DYL 
4.5203334+ 0 3 PTHL 

4,9569344+03 DYS 
4.9641113+03 PTR 

- 1. 7583437+02 OSMP 
4,4911126+03 VT 

-2.8 119916+03 DZL 
8.348173D+Ol All 

-2. 7962683+01 ozs 
6.4785106+01 AZR 
4.0017654-01 RSMP 
2. 1147833+03 SEASV 

3.9352186+02 DY -4, 150 0139+0 3 
4,7939725+03 PTH - 7 .82566~3+0 1 

oz 
AZ 

5.0438793+04 DYG -9,8323230+ 03 OZG 
5.1442699+04 PTE -5.2349862+00 AZE 

4.2846789+03 DYMP 
4. 7939725 +03 PTMP 
4.2846 789 +03 DYME 

-2.8 16 59 05 +03 DYH 
1, 0071796+02 VM 

- 3.8316938+01 LOS 

-4,246 9434 +01 APF 
2.3104472+01 APO 
6·7H0779+03 PER 

3,16 72559- 02 PY 
0.0000000 SYD 

- 2.1420739+03 DZHP 
- 7.8 256686+ 01 AZMP 
-2, 1420739+03 OZME 

- 1 .33802 23+ 03 DZM 
3 ,z.392368+03 ARGM 
2,9856855+02 DE S 

-5.3047697+01 RP 
3, 4 763739+05 TFP 
5.1233993+02 MTA 

- 8.5573138-0l PZ 
D. DOOOOOO szo 

-L,4904014+ 0 3 
- 1.0872d34+02 

-2.653b945+02 
-9. 0282377•0 l 

1 . 8189537+01 
-5.5962542+-0 l 

-2.36 74l't5+03 
l .2 368534+02 

-2.3674341+03 
- 9. 06041152+0 1 

-L,8766665+02 
1.1299041+ 0 2 

-l .B 76bb&~+02 

-8, 770.£J0 b +U2 
1. 271057 0•0; 

-l.!'048£ 7 9•0 1 

3,402~ 1 8d+03 

Z. l64449tlt02 
3.600000\J+0,2 

-5. 1645000-Jl 
O. OOOOOOu 

I EARTH REF, /PHA SE 32- 88 
MEAN-OF-EPO CH 1971 FEB. 1971, 17 HRS., 19 MINS •• 60,00D secs. G.M . T. USNM USFT I ScC 

ol 89000000000000 +003 HR S, FROM LAUNCH DAYS, 20 HRS., 59 MINS., 5 9,999 SECS. G,E, T, RAGR • 38155570167.:: .HPt+J O.?: 

RESTART COORDINATES ( ER AN D ER/HR I 

RXYZ 
P DXYZ 

SELENOC ENTRIC 

- .97001132341904586+001 
.71372237883199622-001 

.31952265476291122+002 
-. 726 76853 65686 0 577+00 0 

XL 7 ,9802 262+04 Yl -5.55 78170+04 ZL -3. 033 3546+04 DXL 
RL 1.0186981+05 DECL -1, 73 23579+ 01 RAL -3,4 855225+01 VL 

SE LENOGRAPHIC 
XS 9.2765180+04 vs 4.1696114+04 ZS -5.7690273+03 oxs 

.l4't l3 52 8353631571+002 
-. 4 1306838906574 763•000 

3.2 162676+03 DYL 
4.5644962+0 3 PTHL 

-2 ,8637414+ 0 3 OZL 
8,3209168+01 All 

5,0225008+03 DYS -1.3753521+02 OZ S 

- 1 .5 130 .£ 14+03 
-1. 084b908•02 

-2,66bb0C3+0.l 



AL TS 
LT S 
LIN 

1.0093131+05 LATS 
-1.1151055-01 LNS 

l • 7660607+02 LAN 

GEOCENTRIC 
x - 3.3406545+04 y 
R 1.2525645+05 DEC 

GEOGRAPHIC 
XG 4.17 14718+0 4 YG 
ALT 1.2 181432+05 LAT 

EAR TH-•OON PLANE 
XMP - 1.2028103+05 YMP 
R~P L. 2525645+05 OEMP 
XME - 1. 2028103+05 YME 

PLANETARY COORDINATES 
XM - 1.1 320 8 81+05 YM 
RM 2.1596700+05 DEM 

XS UN 6.04 14267+07 YSUN 

-3.2 577427+00 LONS 
2.1688171+01 LTE 

-8.2100944+01 LAP 

1.1004148+05 z 
2.3347128+01 RA 

l.0716812+D5 ZG 
2.3350967+01 LON 

3.4535807+04 ZMP 
-2.4611008+00 RAMP 

3.4535807+04 ZME 

1.65 61965+05 ZM 
2.1734176+01 RAM 

-4.76 70295+07 ZSUN 

GEOCE NTRI C OSCU LAT ING ELEMENTS 
SMA 1 ·7540316+05 ECC 9.8056561 - 01 INC 

VH - l.2052203+D3 RNMP -2.1810904+01 APMP 
TA - 1.6476371+02 EA -7.3048608+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3588759-Dl WY -4.7669045-01 
QX 8.9945201-Dl QY - 2.0110442-01 

• •**** C SM I EAR TH REF. /PHASE 32- 89 
MEAN-OF-EPOCH l 971 

wz 
QZ 

• 190000000000000+D03 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER / HR I 

2.4202974+01 
205531140+00 
1. 22q4269•02 

VRS 
LNE 

OR 

728 

5.0314548+03 PTR 
- 1. 7587707+02 OSHP 

4.5324736+03 VT 

6.4267072+01 AZR 
3.9628208-01 RSHP 
2.1845412+03 SEASV 

-9. 0238828+01 
1. 7723780+01 

-5. 6158478•01 

4.9639234+04 OX 4.1486575+02 DY -4.2244910+03 OZ - 2.4010446+03 
1.0688731+02 V 4.8768281+03 PTH -7. 8185905+01 AZ 1.2374965+02 

4.9639234+04 OXG 4.5200102+04 OYG -2.2061021+04 DZG -2.4010410+03 
6.8731743+01 VE 5.0353777+04 PTE - 5.4398336+00 AZE -9. 063l7D5+Dl 

-5.3786500+03 DXMP 
l ·6397985+02 VHP 

-5.3786500+03 OXHE 

7.9972779+04 DXH 
1.2435444+02 LOH 

-2. 0671051+07 RAS 

4.D235797+01 RAN 
-8.9458828+00 INMP 
-1.9307318+01 SLR 

7.6339259- 0l PX 
3 . 8799880 - 01 SXD 

4. 3462352+03 OYHP 
4.8768282+03 PTHP 
4.3462352+03 OYHE 

-2. 8014019+03 DYH 
8.6198869+01 VM 

-3.8275448+01 LOS 

-4. 2 439915 +O l APF 
2.3073584+01 APO 
6.7514540+03 PER 

-2·2045059+03 DZHP 
- 7.8185905+01 AZHP 
- 2.2045059+03 DZME 

- 1.3607497+03 DZM 
3.2385302+03 ARGM 
2.8356898+02 DES 

-5.3081530+01 RP 
3.4739746+05 TFP 
5 . 1182862+02 MTA 

- 1.8397574•02 
1.1294909•02 

- 1.8397574+02 

- 8.880"328+D2 
l. 2761475+ 02 

- 1.5035111 +01 

3.4088538•D3 
2.1645011+02 
3.6000000+02 

3.H33704-02 PY - 8. 5575885-01 PZ -5 .1641910- 01 
0.0000000 SYO 0.0000000 SZO 0.0000000 

FEB . 1971, 18 HRS. ," 19 MINS. , 60.000 SECS . G.H . T. 

7 DAYS, 21 HRS., 59 MINS., 59.999 SECS . G.E.T • 

USNM USFT I SEC 

RAGR .53196637!395634+D02 

RXYZ 
ROXYZ 

- • 96267993 760917 319+00 l 
.75300066100433602-001 

.31218841454599011+002 
-. 74018417817183348+000 

. 13997469 886 769007+00 2 
- . 41908957 50506 7382+000 

SE LENOCE NTRIC 
XL 
RL 

A. l 70 998 1+04 YL 
1.04568 38+05 OECL 

-5.7291111+04 ZL -3.1237046+04 DXL 3.2236937+03 DYL 
4.6126110+03 PTHL 

-2.9191258+03 DZL 
8.2926732+01 AZL 

- 1 .5371026•0 3 
-1.7380056+0 1 RAL - 3. 5036291+01 VL - 1 . 0824344+ 02 

SE LENGGRA PHIC 
XS q . 5760Q20+04 

ALT S 1.0362988+05 
LT S - 1.1024444- 0l 
LIN t . 766 543 8+02 

GEOCE~TR IC 

vs 
LATS 

LNS 
LAN 

x -3. 3154057+04 y 
1 .2240364+05 DEC 

GEGGRAPH [ C 
XG 6.6225720+04 YG 
ALT l . !S96! 50+05 LAT 

E.ARTH-,..CON PLANE 
XMP - 1. 1738 146+05 YMP 
RHP 1 . 2240364+05 OEMP 
X"1E -l. l 73814t:+05 Ylr4E 

PLANETARY COORDINATES 
XM - 1 . 1486404+05 YM 
RM 2.1602374+05 DEM 

XSUN 6.0452935+07 VSUN 

4.15Bl4q5+04 ZS 
- 3.2604584+00 LONS 

2.1182452+01 LTE 
- 1 .q4c7203+Ql LAP 

1.0751562+05 
2·3193090+0 1 RA 

9.09557t:>8+04 ZG 
2.3196999+01 LO~ 

3.4265769+0~ ZMP 
- 2.5690402+00 RAMP 

3.4265769+04 ZME 

1 .6480672+05 ZM 
2.1577111+01 RAM 

-4. 7629823+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 7529119+05 ECC 9 . 8052010-01 INC 

VH - l . 1 ~8933 0+1) 3 R~~p -2. 2327819+01 APMP 
TA - }.6447619+~2 EA - 7.2078925+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3546027-l)L WY 
OX 8 . 9066670-0l QY 

-4. 7667399-Dl 
-2.0103262-01 

****** CSM I EAR TH PEF. /PHASE 32- QO 
MEAN- OF-EPOCH 1971 

wz 
Ql 

. 19 L0001) QQl)rynooo+003 HRS . FROM LAUNCH 

RES TART COORDINATES ( ER ANO ER/HR l 

-5 .9473292+D3 
2.3471545+01 
2. 4968453+00 

- 1.0623454+ 00 

oxs 
VRS 
LNE 

DR 

5.0902635+03 DYS 
5. 1034170+03 PTR 

-1. 7592006+02 DSHP 
4.5775065+03 VT 

- 2.4961209+02 DZS 
6.3759925+01 AZR 
3.9238780- 0l RSHP 
2.2563906+03 SEASV 

- 2.6791091+02 
-9. 019"56 2+ 01 

1 . 7258267•01 
-5.6365318•01 

4.8206356+04 
1 .0 713793+02 

OX 4.37~q706+02 DY -4.30247 22+ 0 3 DZ - 2.4360440+D3 
V 4.9635829+03 PTH - 7.a110815+01 AZ 1. 2382016+02 

4.8206355•04 
5. 3941297+01 

DXG 3.7117672+04 OYG -3.2271067+04 DZG -2. 4360274+0 3 
VE 4.9245079+04 PTE - 5.6604026+00 AZE - 9.0665045+Dl 

-5.48652 13+03 DXMP 
1.6372652+02 VMP 

-5.4 865213+03 OXHE 

7.9443401+04 DXM 
1.2487503+02 LOH 

-2.0653503+07 RAS 

4.0213252+01 RAN 
-8.9488215+00 INHP 
- 1 . 8625026+01 SLR 

7. 6 364669-D l PX 
3.8753796-01 sxo 

4.4109949+03 OYMP 
4.9635829+03 PTHP 
4.4109949+03 OVME 

- 2.7 8!9966+03 OYM 
7.1678397+01 VH 

-3.8233963 +01 LOS 

-4.24 12914+01 APF 
2.3045201+01 APO 
6 . 7627910+03 PER 

- 2.2688974+03 OZMP 
-7.8110815+01 AZMP 
- 2 . 2688974+03 DZME 

- 1 .3833464+03 DZM 
3.2378265+03 ARGM 
2.6856940+02 DES 

-5.3112646+01 RP 
3 .4716771+05 TFP 
5.il33860+02 MTA 

- 1 . 7995841•02 
1.1290932+02 

- 1. 799584l+D2 

- 8.9894144•02 
1. 2812355•02 

- 1.5021936•01 

3. 4146549+03 
2. 1645471•02 
3.6000000+02 

3.1211383-02 PY - 8.5578488- 01 PZ - 5.1638944-Jl 
0.0000000 SYO 0 . 0000000 SZO O. 0000000 

FEB. 1971, 19 HRS., 19 MINS . , 60.000 SECS. G.M. T. USNM USFT I SEC 

DAYS, 22 HRS., 59 MINS., 59 .999 SECS . G. E.T . RAGR .682377041118883+002 

RXYZ 
ROXYl 

- • 9 549 41965 63 300 076+00 l 
.79508359973973147-001 

.30471678642491431+002 
-. 75425549120350318+000 

.13575263935598769+002 
- • 425 36664225389774+00.0 

SE LE NO CENTR IC 
XL B.3622514+04 YL 
RL 1 .072948 0 +1) 5 DE : L 

SELENOGRAP HIC 
XS 9.8797529+04 VS 

ALT S l . Ob35630+05 LATS 
LT S - 1.0 89 7 854-0 1 LNS 
LIN 1 . 7669267+02 LAN 

GEOCENTR IC 
X -3.2 F87566+~4 Y 

1. 195001 4+05 DEC 

GECGRAPHlC 
XG 8 · 5269900+04 VG 
ALT 1 . 1605798+05 LAT 

F.ARTH-MOON PLANE 
X"1P - 1.1444'532+05 YHP 

-5.903R0 1B+04 lL -3.2155273+04 DXL 
- l.7439037+01 RAL -3.5222329+01 VL 

4.1399689+04 ZS 
- 3 .2625 781+00 LONS 

2·06 76734+01 LTE 
-7.6712464+01 LAP 

L. 04942 44+ 05 
2.3031192+01 

l 
RA 

b.9451785+04 ZG 
2. 3035174+01 LON 

3.3930574+04 ZMP 

- 6 . 1063574+03 
2.2735421+01 
2.4404070+00 

- 1.0211348+01 

4. 6752307+04 
1 . 0740030+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

4.6752305+04 OXG 
3.9162594+01 VE 

-5.59 19035+03 OXHP 

3.2325349+03 DYL 
4.66504 73+03 PTHL 

5.1605168+03 DYS 
5.1803573+03 PTR 

- 1. 7596334+02 QSHP 
4.6265564+03 VT 

-2. 9784536+03 OZL 
8.2634755+01 AZL 

-3.6435290+02 ozs 
6.3264906+01 AZR 
3.884946[-01 RSHP 
2 . 3304671+03 SEASV 

4.6215863+02 DY -4.3842646+03 
5.0545795+03 PTH - 7 . 8030855+01 

oz 
AZ 

2.6872039•04 OYG 
4. 81156 74+04 PTE 

4.4792714+03 DYMP 

-3.9835894+04 DZG 
-5.8985617+00 AZE 

- 2 .3353963+03 OZMP 

- 1.5627539•03 
- 1 . 0799045+J2 

- 2.6910210+J2 
- 9 . 0142653+\J l 

1.6792994• 01 
-5.6583996+Dl 

- 2.47253G8+D3 
l . 2389696+ 02 

-2.4724626+03 
- 9.0699394 +0 l 

- 1. 7557563+02 

• 

( 



~ . 

....... 

.. 

L 

L 

RMP 
XME 

1.1950014+05 DEHP 
-1.1444532+05 YME 

PLANET-RY COORDINATES 
XM -1.1651008+05 YM 
RM 2.1608006+05 DEM 

XSUN 600491511+01 YSUN 

-2. 6820841+ 00 RAMP 
3 • )q 30 514+04 ZME 

1.6398045+05 ZM 
2.1418506+01 RAM 

-4.1589325+01 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1518313+05 ECC 9.8041185-01 INC 

VH -1.1122311+03 RNMP -2.2844111+01 APMP 
TA -1.6411587+02 EA -7.1083672+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3506811-01 WY 
QX 8.9986356-01 QY 

-4.1665679-0l 
-2.0096838-01 

•••••• CSM I EARTH REF. /PHASE 32- 91 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.192000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

l.6348604+02 VHP 
-5.5919035+03 OXME 

7o89C7579+04 OXH 
lo 2539425+02 LCM 

-2. 0635945+07 RAS 

4.0192461+01 RAN 
-8.95 12906+00 INMP 
-1. 7940393+01 SLR 

7.6388092-01 PX 
3.87l!401-0l SXO 

729 

5•0545795+03 PTMP -7.8030859+01 AZMP 
4.4192714+03 DYME -2.3353963+03 DZME 

1.1287079+02 
-1. 7551~63+02 

-2.1103163+03 OYM 
5.7156547+01 VM 

-3.8192483+01 LOS 

-4.2388239+01 APF 
2,3019127+01 APO 
6. 7 731616+03 PER 

3.1004619-02 PY 
OoOOOOO 00 SYD 

-1.4058111+03 OZM 
3.2371257+03 ARGM 
2.5356981+02 DES 

-5.3141235+01 RP 
3.4694749+05 TFP 
5.1086848+02 MTA 

-9.0977686•02 
1.2863211+02 

- 1.5008753+01 

3.4199648+03 
2.16458&4+02 
3.6000000+02 

-8 .5580955-01 PZ -5 .1636101 -0 1 
0.0000000 szo 0.0000000 

FEB. 1971, 20 HRS ., 19 MINS., 60.000 SECS. G.H.T. USNM USFT I StL 

DAYS, 23 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .8327877100421>3+J0 2 

RXYZ 
ROXYZ 

-.94676797341617473+001 
.84025573283172403-001 

.29710091990201268•002 
-.76904253225632090+000 

.13146644359929261+002 
- • 4 31920 526495013 92+000 

SELENOCENTRIC 
XL 8.5540742+04 YL 
RL 1.1005157+05 DECL 

SE LENDGRAPHIC 
XS 1.0187658+05 

AL TS 1.0911307+05 
LTS -1.0771314-01 
LIN 1.7671955+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -3.2606060+04 y 
R 1.1654348+05 DEC 

GEOGR-PHIC 
XG 9.7800201+04 VG 
ALT 1.1310129+05 LAT 

EARTH-•OON PLANE 
XMP -1.1147101+05 YMP 
RMP 1.1654348+05 DEMP 
XME -1.1147101+05 YME 

PLANETARY COORDINATES 
XM -1.1814680+05 YM 
RM 2.1613596+05 DE M 

XSUN 6. 0530175+07 YSUN 

-6.0821331+04 ZL 
-1. 7497841+01 RAL 

4.1149065+04 ZS 
-3.2640477+00 LONS 

2.0171021+01 LTE 
-7,3744747+01 LAP 

1.0231958+05 l 
2.2860678+01 RA 

4.4357320+04 ZG 
2.2864738+01 LON 

3.3528617+04 ZMP 
-2.8007129+00 RhMP 

3. 3528617+04 ZME 

lo63H091+05 ZM 
2.1258381+01 RAM 

-4.7548803+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7508050+05 ECC 9.8043863-01 INC 

VH -1.1550948+ 03 RNMP -2.3359987+0 1 APMP 
TA -1.6386142+02 EA -7,0061325+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4 .3470860-01 WY -4. 7663901-01 
QX 9.0004391-01 QY -2.0091096-01 

•••••• CSM I EARTH REF. /PHASE 32- 92 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 19300 0000000000+003 HRS• FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

-3,3 0e9192+04 OXL 
-3.54 13654+01 VL 

-6.2660667+03 
2.1994321+01 
2.3838030+00 

-1. 1480080+01 

4.5276169+04 
I 00767546+02 

4.5276170+04 
2.4396687+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

DXG 
VE 

-5 .6945707+03 OXMP 
1.6325959+02 VMP 

-~.6945707+03 OXME 

7.8365361+04 DXM 
1.2591209+02 LCM 

-2.0618315+07 RAS 

4.0173304+01 RAN 
-8.9533243+00 INHP 
-1.7253562+01 SLP 

7 • 64~9666-0l PX 
3 . 86 72440-0 l sxo 

3.2429581+03 DYL 
4.7222251+03 PTHL 

5.2335988+03 DYS 
502626830+03 PTR 

- 1 . 7600689+02 DSMP 
4.6800164+03 VT 

-3,0420753+03 DZL 
8.2333649+01 AZL 

-4.8 193529+02 DlS 
6.2783331+01 AZR 
3.8460173-01 RSMP 
2.4069230+03 SEASV 

4,8841586+02 DY -4. 4702173+03 OZ 
5.1502076+03 PTH -7. 7945397+01 AZ 

1.5271396+ 04 DYG -4.4 341295+04 OZG 
4.6964556+04 PTE - 6.1564885+00 AZE 

4.5514233+03 DYHP 
5.1502075•03 PTMP 
4.5514233+03 DYME 

-2. 7545422+03 DYM 
4.2633320+01 VM 

-3. 8151009+01 LOS 

-4.2365721+01 APF 
2 .2'19 5200+0 I APO 
6. 7826329+03 PER 

-2. 4041667+03 OZMP 
- 7.7945405+01 AZMP 
-2 ,4041667+03 OlME 

-1.4281419+03 OZM 
3.2364279+03 ARGM 
2·3857022+02 DES 

-5,3167469+01 RP 
3 .4673619+05 TFP 
5.1041700+02 HTA 

-1.5900978+03 
-1.077290~+02 

-2. 1021L::J6+-02 
-9.0089294+01 

1.6327967+01 
-5,6815570+01 

-2.5l0b2bb•U3 
l. 2398019•02 

-2.5l0b't!:i.H03 
-9.0737194+01 

- l. 707tH91+02 
1.1283320•02 

- 1.7078191+02 

-9.205C::87S+J2 
l.291404<t+02 

-l.49955bJ+Ol 

3.424ttl3b+Q3 
2 .1646253+)2 
3 ,6000000+02 

3.0812539-02 PY -8,5583296-01 PZ -5.1633375-01 
0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB, 1971, 21 HRS., 19 MINS., 60.000 SECS. G.14.T . USNM USFT I StC 

DAYS r HRS., 59 MINS •• 59.999 SECS. G.E.T • RAGR ,98319838056536L+JJ2 

RXYZ 
RDXYZ 

-.93~125457 12792605+001 
.88884786685055081-001 

.28933332262360087+002 
-.78461385529205570+000 

.12711322163212528+ 002 
-.4 3877487428949233+000 

SELENOCENTRIC 
XL 5.7465665+04 YL 
RL 1.1284143+05 DECL 

SE LENCGRAPHIC 
xs 1.0499987+05 

ALTS 1.1190293+05 
LTS -1.0644795-01 
LIN lo767}351+02 

GEDCENTR IC 

vs 
LATS 

LNS 
LAN 

x -3.2308417+04 y 
R 1.1353095+05 DEC 

GEOGRAP~IC 
XG 1.0327078+05 VG 
ALT 1.1008873+05 LAT 

EARTH-M CON PLANE 
XMP -1.0845672+05 YMP 
RMP 1 . 1353095+05 DEMP 
XME -1.0845672+05 YME 

PLANETARY COORDINATES 
XM - 1.1977408+05 YM 
RM 2.1619143+05 DEM 

XS UN 6 . 0568746+07 YSUN 

-6.2643707+04 ZL 
-1. 75 57388+01 RA L 

4,0827886+04 ZS 
-3.2648082+00 LONS 

1.%65307+01 LTE 
-7,0596004+01 LAP 

9.1;1644474+04 
2.2680675+0 1 RA 

1,7549959+ 04 ZG 
2.2684816+01 LON 

3,3058187+04 ZMP 
-2.n54673+00 RAMP 

3.3058187+04 ZME 

l.6228818+05 ZM 
2.1096754+01 RAM 

- 4.7508256+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1. 7498124+0 5 ECC 9.8040226-01 INC 

VH - l.1374980+03 RNMP -2. 3875262+01 APMP 
TA -l.6353 137+02 EA -6.901017 5+ 01 MA 

GEOCENTRIC UNIT VECTORS 

-3 ,4039848+04 OXL 
-3 .5610581+01 VL 

-6,4264118+ 0 3 
2. l24H47+01 
2.3270383+00 

-8.00240 15+00 

oxs 
VR S 
LNE 

DP 

3·2551571+03 DYL 
4. 7846236+03 PTHL 

5.3099008+03 DYS 
5.35 08577+03 PTR 

-1. 7605072+02 OSMP 
4. 7383366+03 VT 

-3 .1103911+03 DlL 
802023849+01 AZL 

-6.0255152+02 DZ S 
6.2316620+01 AZR 
3.8070980- Cl RSMP 
2.4859292+03 SEASV 

4.377695!•04 
1.0796461+02 

OX 5.1666 103+02 Dy -4.5607288+03 Ol 
V 5.2509120+03 PTH -7.7853765+01 AZ 

4. 3776949+04 
Q. 6447707+00 

DXG 3.1884919+03 OYG -4.5608232+04 DZG 
VE 4.5790635+04 PTE -6.4367360+00 AZE 

-5, 7942626+03 DXMP 
l. 6 304850+02 VHP 

-5. 7942626+03 OXME 

7.7816799+04 OXM 
1.2642856+02 LOH 

-2.0600795+07 RAS 

o.0155664+01 RAN 
-8.9549670+00 INMP 
- 1.6564670+01 SLR 

4 06278627+03 DYMP 
5.2509120+03 PTMP 
4.6278627+03 CYME 

- 2. 7384961+03 DYM 
2.8108724+01 VM 

-3.81 09541+01 LOS 

-4.2 345202+01 APF 
2.2973269+01 APO 
6. 7912668+03 PER 

-2.4753921+03 DZMP 
- 7.7853765+01 AZMP 
-2.4753921+03 OZME 

-1.4503377+03 DZM 
3.2357329+03 ARGM 
2.2357062+02 DES 

-5.3191505+01 RP 
3.4653325+05 TFP 
5.0998301+02 HTA 

-1.61927<3+03 
- 1. 074~&01 +02 

-2. 712l!:i32•U2 
-q.QQ3L'79+0l 

1.586.:;1 76+ 0 1 
-5. 706l l!:i2+0 1 

-2. 5504bBli+03 
1.240700>+ 02 

-2. 5504534• v3 
-9. 077bl::itjo+ J 1 

- L.655L43v+O~ 

L. L2 7900::: b+0£ 
- L .65524JU+._,£ 

-9. 3 l l 90e.2t-U~ 
l. 296485 :HU2 

- L.498 2305+0 1 

3.429L3b8+ :H 
2.16465b j +Q2 
3.60000(JU+.J2 



wx 
QX 

-4.3437941-01 
9.0020891-0 1 

WY 
QY 

-4. 766 2 077-0 1 
-2.0065971-01 

•••••• CSM I EARTH REF. /PHASE 32- 93 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 194000000000000+003 HR S. FROM LAUNCH 

RESTAR T COORDINATES ( ER ANO ER/HR I 

730 

7.6429523-01 PX 
3.8636681-01 sxo 

3,0634331- 02 PV -8 .5565515-01 PZ -5. 1630756- 01 
0.0000000 svo 0.0000000 szo 0.0000000 

FEB. 1971, 22 HRS ., 19 MINS., 60.000 SECS. G.M.T. USNM US FT I s~c 

DAYS, HRS., 59 MINS., 59.999 secs. G.e.T • RAGR .113360905026863+003 

RXYZ 
ROXYZ 

-.92697633524746767+001 
.94124649124646713-001 

.28140576768021320+002 
-. 80104811433014222+000 

.12268985558393087+002 
-.44595650506394156+000 

SE LENOCE NTRIC 
XL 6.9398396+04 YL 
RL 1.1566741+05 OEC L 

SELENCGRAPHIC 
XS l.0816943+05 

ALT S 1.1472691+05 
LT S -1.0518326-01 
LI N 1.7673274+02 

GF.OCENTR IC 

YS 
LATS 

LNS 
LAN 

-3.1993396+04 y 
1.1045956+05 DEC 

GEOGRAPHIC 
XG 1.0165583+05 YG 
ALT 1.0701733+05 LH 

EARTH-eOON PLANF. 
XMP -1.0540036+05 YMP 
RMP l . l0'+5q58 .. 0'5 OEMP 
XME -1.0540036+05 YME 

PLA~ETAPY COORD INA TES 
X'< - l .2139I79+05 YM 
RM 2.lb24h49+05 OEM 

XSUN 6.0607265+07 YSUN 

-6.4506060+04 ZL 
- 1 .7617683+01 RAL 

4.0434262+04 IS 
-3.2647867+00 LONS 

1 .9159597+01 LTE 
-6. 7273707+01 LAP 

9.69142 75 +04 l 
2.2490186+01 RA 

-9.05 764 65+03 ZG 
2.24944 14+0 1 LON 

3.2517426+04 lMP 
-3.0569692+00 RAMP 

3.2517426+04 lME 

l .6 1 42233+05 ZM 
2.0933~40+01 RAM 

-4.7467663+07 ZSUN 

GEnCEN TRIC OSCULATING ELEMENTS 
SMA 1 .7486573+05 ECC 9.8036855-01 INC 

Vii - 1.1194133+03 RNMP -2.4389996+0 1 APMP 
TA -1.63 16405+02 EA -6.792~284+0 1 MA 

GEOCENTR IC UNIT VfCTORS 
h'X - 4. 3407F4 7-0l WY -4. 7660 222-0 1 
Qx 9.0035963-0 1 QY -2.008 1401-01 

* +• + ** C5M I EARTH REF. /PHA SE 32- 94 
MEAN-OF-EPOCH 1971 

wz 
Ql 

. 195000000000000+003 HR S• FROM LAUNCH 

RESTAR T COORDINATES ( ER AND ER/HR I 

-3.50 08369+04 OXL 
- 3.5813447+01 VL 

-6.5873104+03 
2.0495998+01 
2. 2701174+00 
1.5102124+02 

oxs 
VRS 
LNE 

DR 

3.2693582+03 DYL 
4.8527925+03 PTHL 

5.3898765+03 DYS 
5.4454120+03 PTR 

- 1.7609483+02 DSMP 
4.8020351+03 VT 

-3.1838594+03 OZL 
8.1705883+01 All 

-7.2644202+02 ozs 
6.1866305+01 AZR 
3.7681834-01 RSHP 
2.5676762+03 SEASV 

-1.6504339+03 
-1.0717596+02 

-2.7207900+02 
-8.9967193+01 

1.5398622•01 
-5. 7322413+0 l 

4.2253571+04 
1 .0826912+02 

DX ~.411188 0+02 UY -~.6,02563+03 OZ -Z.59ZZ136+03 
V 5,3572037+03 PTH -7.7755157+01 AZ 1.2410661+02 

4.2253569+04 
3.5490821+02 

DXG -6.5048275+03 OVG -4,3697359+04 DlG -2.5922272+03 
VE 404592724+04 PTE -6.7423184+00 AZE -9.0825126+01 

-5. 8906841 +03 OXMP 
l .6285430+02 VHP 

-5.8906 841+03 DXHE 

7. 7 26 1940+04 OXM 
1. 2694366+02 LOH 

-2.0563203+07 RAS 

4.0 139446+01 RAN 
-8.9562426+00 INHP 
- 1 . 5873836+01 SLR 

7 .6447774-01 PX 
3.8603915-0l sxo 

4, 7090657+03 OVMP 
5,3572037+03 PTMP 
4. 7090657+03 OVME 

-2. 7 222394+ 03 DYH 
l. 3582759+01 VH 

-3. 8068079+01 LOS 

-4.23U545+01 APF 
2.2953196+ 01 APO 
6.7991191+03 PER 

-2.5492774+ 03 OZHP 
-7.7755157+01 AZMP 
-2 .5492774+03 OZHE 

-1,4723969+0 3 OZM 
3.2350407+03 ARGM 
2.0857102+02 DE S 

-5.3213483+01 RP 
3.4633819+05 TFP 
5.0956549+02 MTA 

-1. 5974072+02 
1.1275% 4+02 

- 1 .597407 2+02 

-9.417790 ;+02 
1. 3015638+02 

-1.4969161+01 

3.4332622+03 
2.1646877+02 
3.6000000+02 

3.0469270-02 PY -8.5567618-01 PZ -5.1628243-01 
0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB. 1971, 23 HR S., 19 MINS., 60.000 SECS. G.M,T. USNM USFT I Ste 

DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .128401972001186+003 

RXYl 
~OXYZ 

- • 919 2863 344 712 985 6+001 
• 99790 57 1042 946 055- 001 

.27330918299569679+002 
- .81643606000159737+000 

.11819290~21801762+002 
-.453495976896 75613+000 

SE LENOCFNTRIC 
XL 9.1340197+04 Yl -6.64 17 600+04 ZL -3.5995986+04 OXL 3.2858268+03 DYL 

4.9273663+03 PTHL 
-3.2630093+ 0 3 DZL 

8.1360336+0 1 AZL 
-1.6837612+03 

RL 1.1853286+05 OF.CL -1.7678729+01 RAL -3.6022598+01 VL -1.0688139+02 

SELENCGRAPH IC 
XS 1.11367•9+05 

ALTS 1 .1759437+05 
LT S -1.0391908-0 1 
LIN 1.7671522+02 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

x -3. lb59t-l0+04 y 
R 1.0732611+35 DEC 

GEOGRAPHIC 
XG q.342~962+04 VG 
ALT l.03813384+05 LAT 

EARTH-f'OON PLANE 
XMP -1.oz2qq5e+05 YMP 
RMP 1.0732611+05 OEMP 
XMF - 1 .0229~58+05 YME 

PLANE T ARY COO RO I NHES 
XM - 1.229998 1+05 YH 
PM 2. 1630 112+0 5 OEM 

XSUN o. 0645791+07 YSUN 

3.9966247+04 ZS 
-3.2639024+00 LON S 

l .8653886+01 L TE 
-6.3790856+0 1 LAP 

9.4 125865+04 l 
2.2288053+01 RA 

-3.3657856+04 lG 
2.22923 74+ 0 1 LON 

3.l904344+C4 ZMP 
-3. 1959365+00 RAMP 

3.1904344+04 ZME 

l.6054346+05 lM 
2•0769062+01 RAM 

-4.7427085+07 ZSUN 

GEOCE~TP IC OSCU LATING ELEMENTS 
SMA 1.747'373+05 ECC 9.8033733-01 INC 

VH -1. 1ooqQ 89+03 RNHP -2.4904202+01 APMP 
TA - 1.6261750+02 EA -t.6813463+0 1 MA 

GEOCEN TRIC UNIT VECTORS 
WX -4. 3380379-01 WY 
QX 4.00497 18-01 QY 

-4. 7658348-01 
-2 .oo 773 29-0 1 

•••••• CSM I EAR TH REF. /PHASE 32- 95 
HFAN-OF-FPOCH 1971 

wz 
QZ 

• I 96000000M0000+003 HRS. FROM LAUNCH 

RES TART COORDINATES ( ER ANO FR/HR I 

-6. 7486730+03 
1 .9738158+01 
2.21>0445+00 
1 .5896286+02 

ox s 
VRS 
LNE 

OP 

5.4 740560+03 ovs 
5.5469569+03 PTR 

-1.7613921+02 CSMP 
4.8717116+03 VT 

-8.5383940+02 DZS 
6 .143406 7+0 l AlR 
3.7292705-01 RSMP 
2.6523869+03 SEASV 

4.0704851+04 
1. 085905 7+02 

OX 5.60 05314+02 DY -4 .7573273+03 DZ 
V 5.4696729+03 PTH -7. 7648678+01 AZ 

4. 0704848+04 
3.4016660+02 

OXG - l.9001526+04 DYG -3,6696140+04 OlG 
VE 4. 3369534+04 PTE -7 .0766156+00 AZE 

-5.983505 1+03 DXHP 
l.6267876+02 VMP 

-5.98350 51+03 OXME 

7.6700837+04 OXH 
1 .2745740 +02 LOM 

-2, 0565601+07 RAS 

4.0124548+01 RAN 
-6.957161 7+00 INHP 
-1.5 181176+01 SLP 

4. 7955858+03 OYMP 
5.4696729+03 PTMP 
4. 7955858+03 OYME 

-2.70 57736+03 DYH 
3.5905 543+ 02 VM 

-3.8026623+01 LOS 

-4.2309612+01 APF 
2.2934851+01 APO 
6. 6062430+03 PER 

-2.626054 3+ 03 DZMP 
-7.7648678+0 1 AZMP 
-2.6260 543+ 0 3 OZME 

- 1.4943180+03 OlM 
3. 2343 513+03 ARGM 
1.9357141+02 DE S 

-5. 3233 538+01 RP 
3.4615 055 +05 TFP 
5.0916348+02 MTA 

-2. 7276430+02 
-8.99001 03+Jl 

1.4934307+01 
-5.7600044+01 

-2.6360383+03 
1.2427078+02 

-2.636053 1+03 
-9.0670562•01 

- 1.5335769•02 
l.127l300+J2 

-1.5335 769+02 

-9.5227712+02 
1 .3060399+0 2 

-1.495595<•01 

3 .4369129+03 
2.1647139+02 
3.0000000+02 

7.6464533-01 PX 
3.6573944-01 SxO 

3.0316686-02 PV -8.5589619-01 Pl -5.1625828-01 
0 .0000000 SYD 0.0000000 SZD 0 . 0000000 

FEB. 1971, 0 HR S., 19 MINS., 60.000 SECS. G.M.T, USNM USFT I StC 

8 DAYS, HRS., 59 MINS., 59,999 SECS. G.E.T, RAGR .143443036973513+003 

R XYZ 
KOXYZ 

-.90900424042869123+001 
• I 059362 5097 01 6 687+ 000 

.26503351829900104+002 
- • 83688 30 4963976 617+000 

.11361662 718129503•002 
-.46142828405289198+000 

SE LENCCENTRIC 

.. 

.. 

( 

L 



t · 

L 

L 

XL 
RL 

9,3292501+04 YL 
1.2144154+05 DECL 

SE LENOGPAPHIC 
XS 1 , 1465701+05 

ALTS 1.2050305+05 
LTS -1, 0 265525-01 
LIN 1.7667860+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -3.1305 502•04 y 
R 1,0412694+05 DEC 

GEOGRAPHIC 
XG 7 095 12449+04 YG 
ALT l,0068464+05 LAT 

EARTH-MCON PLANE 
XMP -q,9 15 170 5+04 YMP 
RMP 1,0412694+05 DEMP 
XME -9,ql51705•04 Y"E 

PLANETARY COORDINATES 
XM -l,2459 800 +05 YM 
RM 2,1635532+05 DEM 

XSUN 6.0684265+07 YSUN 

-~.8375863+04 ll 
-1.774051 4+0 1 PAL 

3 . 9421618+04 lS 
-3.2620608+00 LONS 

1,8148183+01 LTE 
-6,0166981+01 LAP 

9.1275782+04 l 
2,2072Q30+01 RA 

-5.4672415+04 ZG 
2.2077350+01 LON 

3, 1216770+04 lMP 
- 3,343201 1•00 RAMP 

3. 1216770+04 ZME 

1 ,5965164+05 ZM 
2,0603035+01 RAM 

-4,7386461+07 ZSUN 

GEOC ENTR IC oscu~ATING ELEMENT S 
SMA 1 ,747050 7+05 ECC 9.8030844-0l INC 

VH -1.081648 1+03 RNMP -2,5417886+0 1 APMP 
TA · -l,6242Q4B+02 EA -6 .5 66322 1+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3355364-01 WY 
QX 9.0062237-01 QY 

-4. 7656467-01 
-2 . 0073706-0l 

•••••• CSM I EAR TH REF, /PHAS E 32- 96 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.197000000000000•003 HRS. FROM LAUNCH 

RESTART COORDINAT ES ( ER AND ER/HR J 

-3,7004042+04 DXL 
-3.6238402 +01 VL 

-6.9103816+03 
1.8974104+01 
2 .15 58246+00 
1.5907644+02 

DxS 
VRS 
LNE 

OR 

731 

3.3048766+03 DYL 
5,00908 10 +03 PTHL 

5.563 0621+03 DYS 
5.6562002+03 PTR 

-I, 7618386+02 DSMP 
4.9480641+03 VT 

-3.3484547+03 DZL 
8.1047902+01 All 

- 1. 7194579•03 
- 1 . 0657l43•0 2 

-9,8503336+02 DlS -2.7322318+02 
6.1021738+01 AZR -8,9825425+01 
3.6903698- 01 RSMP 1,44702<4+01 
2.7403 0 31+03 SEASV -5,78Q7775+01 

3.9129500+04 
1.0893079•02 

DX 6,1577617+02 DY -4.8645542+03 DZ -2.682 14 6::>+03 
1.2438237•0< V 5,5890050+03 PTH -7.7533301+01 Al 

3 , 9129498+04 
3,2548775•02 

DxG -2.7616 165•04 DYG -3.168941 0+04 DlG 
VE 4,2119656+04 PTE -7 .4445 174+00 AlE 

-6,0723463+03 DxMP 
l,625239Q+02 VMP 

-6,0723463+03 DxME 

7,6133541+04 DXM 
I .2H6978+02 LOM 

-2,0547987+07 RAS 

4,0110892+0 1 RAN 
-8 , 9578 067+00 INMP 
- l,4486792+01 SLR 

4.88 80695 +03 DYMP 
5.5890050+03 PTMP 
4.8880695+03 DYME 

-2.689 1004+03 DYM 
3.4452674+02 VM 

-3, 7985172+01 LOS 

-4.2294286+01 APF 
2,2Ql8123+01 APO 
6,8126868+ 0 3 PER 

-2.7059848+03 DlMP 
-7,7533303+ 01 AlMP 
-2,7059848+03 DlME 

-1,5 160995 +03 DZM 
3.2336648+03 ARGM 
1.7857179+02 DES 

-5,325 1788+01 RP 
3,4596992+05 TFP 
500877613+02 MTA 

-2. 682 l o!l9+ 03 
-9. Q93'tl43+U l 

-l.46287 b? +Oi:: 
i .126 ij,(;otj -t n 

- l.462&7 b, + 0 2 

-<;-.626t:tb4 9 + ::.i il 
1.3 1171 37•.02 

- l .494273 2 +')1 

3 .4401:'.174+03 
2 .164 7371+0,i: 
3.600000 U• 0 2 

7 ,6479892-0 1 PX 
3.8546592-0 1 sxo 

3.0175960-02 PY -8.559 1 514-0 1 PZ -5. 16 23, uo- Ol 
0.0000000 SYD 0,0000000 SZO 0,0000000 

FEB. 1971, HR S •• 19 MINS .. 60,000 secs. G.M,T, USNM USFT I set 

OAYS, 4 HR S •• 59 MINS .. 59,999 secs. G.E. T. RAGR . 1 5 9 484105, 45 8~8 +0 03 

RXYZ 
ROXYZ 

-,89808097448392411+00 1 
. 1126 2564959080b83•000 

.25656758376628279•002 
-.8565 1 223508099076+000 

. 1C896289646696244+002 
-.469 79372410305140+000 

SELENOCENTRIC 
XL 9 .5256Q51+04 YL 
RL l ·2439764+05 DECL 

SELENOGRAPHIC 
XS 1,1798079+0 5 

ALTS 1. 23459 14+05 
LT S -l,Ol391Q2- 0 I 
LIN l.7662ry27•02 

GEOCENTRIC 

YS 
LATS 

LN S 
LAN 

-3. 0929312+04 v 
1,0085807+05 DEC 

GEOGRAPHIC 
XG 6, 118094 6+04 YG 
ALT q.7415731+04 LAT 

EllRTH-MCON PLANE 
XMP -9, 59 5302 8+04 YMP 
RMP 1,0085807+05 DEMP 
XMF -9.5953628+04 YME 

PLANETIRY COORDINATES 
XM - 1,261862 6+05 YM 
RM 2,1640910+05 DEM 

XSUN 6.0722707•07 YS UN 

-7,0386791+04 ZL 
-I. 7803014+01 RA L 

3.8798054+04 ZS 
-3.25°1493+00 LONS 

1 .7 6 42476+01 LTE 
-5,642832 2+01 LAP 

8.8360171+04 z 
2,1843235+01 RA 

-7,0859252+04 ZG 
2,1847 760+0 1 LUN 

3.0452347+04 ZM P 
- 3.4997321+00 RAMP 

3 ,0452347+04 ZME 

1.5874696+05 ZM 
2,0435577+01 RAM 

-4, 7345812+07 ZSUN 

GEOCENTPIC OSCULATING ELEMENTS 
SMA 1.746 19 57+05 ECC 9,8028 173-01 INC 

VH - 1.0618891 +03 RNMP -2,5931048+01 APMP 
TA -1.6201737+1)2 F.A -6.447471 5+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3332638-01 WY 
QX 9,0073606-0 I QY 

-4.7654589-0 1 wz 
-2,0J70484- 0I QZ 

• "'* ••• CSM I EARTH REF, /PHA SE 32- 97 
MfAN-OF-EPOCH 1971 

• 1•0000000000000+003 HRS, F•OM LAU NC H 

RF.S TART COORDINATES I ER ANO ER/HR I 

-3 ,8034003+04 DXL 
-3 , 6461250+01 VL 

-7.072281 1•03 
1.8203481•01 
2.0984614•00 
I , 5 598 758+02 

DXS 
VR S 
LNE 

DR 

3,3268808+03 DYL 
5.0987972+03 PTHL 

5,65763 04 +03 DVS 
5,7739680+03 PTR 

-1,7622878 +0 2 OSMP 
5.03 19116+03 VT 

-3.4409127+03 Dll 
8.0709364+01 Al l 

- 1 , 120347 5+03 DZS 
6.063 136 6+0 1 AZR 
3,6514692-01 RSMP 
2.83 17082+0 3 SEASV 

3. 7526097•04 
!,0929193+02 

DX 6,5465967+02 OY -4,9786529+03 DZ 
V 507160021+03 PTH - 7,74078 25+0 1 Al 

3. 7526096+04 
J.!OA0 782 +02 

DXG -3,383 1132+04 DYG -2,27 1627 6+04 DZG 
VE 4,0841547+04 PTE -7 .8506025+00 AZE 

- 6,1567670+03 OXMP 
1 ,6239237+02 VMP 

-6,156767 0+03 DXME 

7.5560100+04 DXM 
1. 2848081+02 LOM 

-2,05303 63+07 RA S 

4,0098398+0 1 RAN 
-R,958 1532+00 !NMP 
- 1.3700781+01 SLR 

7,6493939-01 PX 
3.852 1696-0 1 sxo 

409872786+03 OYMP 
5.7160020+03 PTMP 
4.98 7278 6+03 DYME 

-2,6 72 22 12+03 OYM 
3,29996 71+02 VM 

-3,7943727+01 LOS 

-4,2280456+01 APF 
2.2902899+01 APO 
6.8184955+03 PER 

-2, 7893674+ 03 DlMP 
-7,7407830+01 AZMP 
-2.7893674+03 OZME 

- 1,5377402+03 OZM 
3,2329809+03 ARGM 
1.635721 6+02 DES 

-5,3268346+0 1 RP 
3.4579593+0~ TFP 
5,0840266+02 MTA 

3.0046524-02 PY -8,55933 16-0I PZ 
0.0000000 SYD 0,0000000 SZO 

-I, 757759 2 •03 
- l.062't70 ] +J2 

-2. 7339oU l • Ol 
- 8.9743llJ+ Ol 

l .400td7 5 +Ul 
-5.82 1594;+ 0 1 

-2.73077 23 • 0 3 
L. 2450 206+ 02 

-2.7307d l '1 +J 3 
-Q.099~0 35 + J l 

- l .384C:: 5 7~+0£ 

l.l264b l 7+ 0 2 
-1.384 .:::57 9 +02 

-9 . 7301 306 +02 
l. 3 1 ~ 7 o 5 l+ J 2 

-l.49295Ub + V L 

3 .443i 9b? +.J3 
2 .. 1647 5 7 :>+ 02 
3.t-OOOOO Ut- 02 

-5.162 1<77-J I 
0, OOOOOOll 

FEB. Lq71 , HRS., 19 MINS., 60,0 00 SECS. G,M,T, 

HRS., 5• MINS .. 59,999 secs. G.e.T • 

USNH USFT I Stl 

DAYS, RAGP •17 3525 1729l blt:_, +0 03 

RXYZ 
P DXYZ 

-.8864584•428705330+001 
,JIQ93557263297957+000 

.24789885247946574+002 
-,8774686563 1238287•000 

.104 22 11!415307739+002 
- • 4 786 3898 ~43123590• 000 

SE LENOCENTRIC 
XL 9,723542 1+04 YL 
RL 1. 2740587+05 OECL 

SELENCGRAP HIC 
xs 1.2136245+05 

ALTS 1 ,2646737+05 
LT S -1,00 12955-01 
LIN 1.7653726+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

-3.0529039+04 y 
9,7515009+04 DEC 

GEOGRAPHIC 

-7 . 2454783+04 l l 
- 1.78661 9 5+0 1 RA L 

3.8093006+04 ZS 
-3,2550412+00 LON S 

1,7136772+01 LTE 
-5.2606722+01 LAP 

8.5374717•04 
2.15970q5+0 1 RA 

-3,90e7497+04 DXL 
-3.6691563+0 1 VL 

- 7 ·234 1852 • 03 
1. 7425927•01 
2 .0409607•00 
4,8586704•00 

3.58Q3073+04 
1. 0967648•02 

oxs 
VR S 
LNE 

DR 

ox 
v 

3.3522877+03 DYL 
5 . 197 5284+ 03 PTHL 

5.7586381+03 DYS 
5.9 012318+03 PTR 

- 1.7627396+02 DSMP 
5.1242217+03 VT 

-3 ,54 12279+03 Dll 
8 .0365652•0 1 AZL 

- 1.260151 3+03 OlS 
6o0265251+0I AZR 
3,612575 1-01 RSMP 
2 ,9269247+0 3 SEASV 

6,9715009+02 OY -5.1 004664+03 
5.8516100+03 PTH -7.72708 44+01 

Dl 
Al 

- 1. 798<j ) 7U+0 3 
- L . ('590 2 70 + J2 

-2. 7320t>4 l• 02 
- ~ .9b5 £ ll'ot- J l 

1. 354.:::7 59 + ) 1 
- 5 .P557 t>5c: + J l 

-2.782Ld7£+J3 
l. 2 46.hl44+ U2 



XG 
Al. T 

3 .9961733+04 VG 
o .4072638+04 L~T 

f/I RHi- ,.. nnN PLANE 
XMP -Q .27017Q4•04 YMP 
RMP 9.75 15007+04 DEMP 
XME -9.2701794+04 YME 

PLANETARY COORDINATES 
XM - 1. 277644 6+05 YM 
RM 2, 164t245+05 DEM 

X511N b,0761116+07 VSUN 

-8.1387492+04 ZG 
2.1601733+01 LON 

2.96 08500+04 lMP 
-3,6666722+00 kAMP 

2,9608500+04 lME 

1.5782950+0 5 lM 
2,0266709+01 RAM 

-4,7305139+07 lSUN 

c;•rcrn r • IC OSC UL ATING ELEMENTS 
SMA 1,74 53 70 6+ 05 ECC 9,8025708-01 I NC 

VH -1.0414836+03 ~ NMP -2.6443692+01 APMP 
T~ -J .6 15780B+ry z EA -6.3244684+01 MA 

GEOCFNTR IC U~IT VECTORS 
WX -4.3312~50-0l WY -4. 765272 6-0l 
OX q.0083903-0 1 OY -2.0067 62 1-01 

* u •+• CSM I EAP TH RE F. /PHASE 32- 9 8 
MEAN-OF-EPOCH 19 71 

wz 
Ql 

• pNJUUUUUuuuuuu•003 HR3. FROM LAUNCH 

RESTAR T COOPOINATES I ER AND ER /HP I 

732 

3. 5893072+04 
2.9615131+02 

OXG -3.7328813+04 DYG -1.2716828+04 OZG -2, 7822095+03 
VE 3.9533515+04 PTE -6.3013821+00 AlE -9.1072536+01 

-6,2362632+03 DXMP 
1,6 2286 77+02 VMP 

-6,2362632+03 DXME 

7.4980569+04 ~XM 
1.2899049+02 LOM 

-2,0512728+07 RAS 

4.0086992+01 RAN 
-8,9582369+00 INMP 
- 1 ,3093230+01 SLR 

7,6506759- 01 PX 
3.84~9103-01 sxo 

5,0941168+03 DYMP 
5.8516099+03 PTMP 
5.0941168+03 DYME 

-2.6551376+03 DVM 
3.1546532+02 VM 

-3.7902289+01 LOS 

-4,2268018+01 APF 
2,2889085+01 APO 
6,8237107+03 PER 

-2.8765442+03 DZMP 
-7.7270848+01 AZMP 
-2.8765442+03 OZME 

-1.5592385+03 DZM 
3,2322996+03 ARGM 
l.4857254+02 DE S 

-5,3283315+ 01 RP 
3.4562824+05 TFP 
5.0804238+02 MTA 

2,9927861-02 PY -8,5595025-01 Pl 
0.0000000 SYD 0.0000000 SlO 

- 1 . 2964507 +02 
1;1260910+02 

- 1.2964507+02 

-9.8325019+02 
1. 3218 543+02 

-1.4916272+01 

3. 4458713+03 
2.1647754+02 
3.6000000+02 

-5. 1619133 -0 1 
0.0000000 

FEB, 1971, HRS., 19 MINS., 60,000 SECS 0 G,M,T, USNM USFT I S~L 

DAY:.;, t. llH ~ •• ~·J MtNS.1 59 .. 999 SECS. G.E.T • RA~R . 1nn~6i?1~0~0 4dH t003 

RX Y l 
ROXY l 

-.87407009628644578+001 
·12 79590951029540 1+000 

• 23901321612628371+002 
-.89992456321206790+000 

.99388336884946058+001 
- .48801852443352970+000 

5E LENOCENTR I C 
XL 9 .9230C79+04 YL 
RL 1.3047157+05 OECL 

)J.:L f.NOGR APHIC 
I( ') 1 .24806 11+0 5 

ALT S t.zq53 3f) 7+05 
LT ~ - Q.6Ab 7 232-02 
LI N 1. 76 42624+ 1)2 

G ~rC EN TRIC 

VS 
LATS 

LN S 
LAN 

-3.0 102193 +()4 y 
9.4092741 .. 04 DEC 

GEC GRAPHIC 
XG l. 7505 60 3+04 VG 
AL T Q. 065 •1334+04 LAT 

EAR TH-MOON PLAN !: 
'i ._.P -A .Q ~Q?l"\R1+fl4 YMP 
RMP o.4('1 q27 39+04 OF.MP 
X'-1f -a.q3q2rie3+04 VME 

P L~N t TtRY COOR DINATES 
XM -L. 2933247+0'5 VM 
1:'>1 2. l 65 1 5 37+05 DE:M 

X:SUN 6 . 0 7q94q4+07 YSUN 

-7.458478 1+04 ll 
-1,7930006+01 RA L 

3.730368 7+04 lS 
-3.2405842+00 LONS 

1.66 31071+01 LTE 
-4 . 8 7 38564+01 LAP 

0.23145;2+04 
2.1332275+01 RA 

-e.5880 11 9+04 ZG 
2. 133703 4+0 1 LON 

? .A6R7402 +04 ZMP 
-3,8453763+00 PAMP 

2. 86 82402+04 lMF 

l.568Q934 +0 5 ZM 
2.0006445+01 RAM 

- 4.7264439+07 lSUN 

GEOCFN TOIC OS CULATING ELEMENTS 
SMA 1.7445741+')5 ECC 9.8023434-0 1 INC 

VH -1.0203759+03 RNMP -2.6955818+01 APMP 
Tl\ -l.6 ll07 93+02 EA -6.1969359+01 MA 

r;EO CEN T R IC UN IT VECTOP S 
\,•x -4.32q3463-0l WY -4, 76508 84-0 1 
t.JX 9 .nOQ3 )9 5- l)l QY -2.0065079-0l 

*** *** CSM I EARTH Rf F. /PHASE 32- 99 
MEAN-OF-EPOCH 1971 

Wl 
QZ 

• 2001)000Cf)O'J OOOC+003 HRS. FROM LAUNCH 

1lfSTt,MT CUOR O I N~TES I ER AND EF<./HR I 

-4.0166316+04 DXL 
-3.6929796+01 VL 

-7.39585 16+03 
1.6641043+01 
1. 9833259+00 

-t.3070523+01 

oxs 
VRS 
LNE 

DR 

3.3816396+03 DYL -3 ,6504029+03 DZL 
5.3064785+03 PTHL 8 .00 17863+01 All 

5.8671384+03 OYS 
6.0391445+03 PTR 

- 1, 7631941+0 2 OSMP 
5.2261481+03 VT 

-1,4048709+03 DlS 
5,9925997+01 AZR 
305736885-0l RSMP 
3.0263247+03 SEASV 

3.4228682+04 
1.1008744+02 

DX 7,4378846+02 DY - 5.2309959+ 03 Dl 
V 5.9969533+03 PTH -7.7120679+01 AZ 

3,4228681+04 
2. 815 2 120+02 

DXG -3.80 078 53+04 DYG -2,47290 5 1+0 3 DZG 
VE 3.8193705+04 PT E - 8.8046263+00 AlE 

-6,3ln2454+03 OXM~ 
1,6221061+02 VMP 

-6,31 02454+03 OXME 

7.4394Qq8+04 OXM 
1.2949883+02 LOM 

-2,049508 2+0 7 RAS 

4•0076612+01 RAN 
-8,9580867+00 INMP 
-1. 2 394224+01 SLR 

7,6518425-01 PX 
3.8478675-01 sxo 

5.2096655+03 DYMP 
5,9969532+03 PTMP 
5.2096655+03 DYME 

-2, 6378512+0 3 OYM 
3,0093259+02 VM 

-l.7860855+01 LOS 

-4.2256879+01 APF 
2.2876590+01 APO 
6.8 2837 28+03 PER 

-2.9679092+03 DZMP 
-7.7120683+01 AZMP 
-2 .9679092+03 DlME 

-l.5805930+03 DlM 
3,23162 11+0 3 ARGM 
1.33572°1+02 DES 

-5.3296 792+01 RP 
3.4546654+05 TFP 
5,0769464+02 MTA 

2.9819468-02 PY -8,5596645-01 Pl 
0,0000000 SYO 0,0000000 SlO 

-1.8433085+03 
- 1.05536;1+02 

-2. 725bb47+02 
-8,9550898+01 

1. 3079370+01 
-5. 8925854+0 l 

-2. 8367077+03 
l.247bb20+02 

-2.8367053+03 
-9. l 15 b54C+Ol 

- 1 .1979000+02 
1.12;6on +n 

- 1. 1979000+0< 

-9,9339921+02 
1 .3269<!2+02 

-l .4903Ci32+01 

3.448"657+03 
2.1647911+02 
3.6000000+02 

-5. 1617072-01 
0.0000000 

FEB. 1971, 4 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Scl 

DAYS, 1 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .20360730686281J+003 

f<. XYZ 
P r,x vz 

- • 86083907013 705 056+00 1 
. l 36 8 10167714343 77+000 

.22989467948946409+002 
-,924086428 17 857722+000 

.94458790752416968+001 
-,49799632800592586+000 

S l. L: 'JLJ (S: NTF IC 
XL 1.0 12414 6+•)5 Yl 
r> L l. 33Ml'J~ ~ +15 DE: L 

SELENCC~ APHJC 
)(S i. .?:e3 1 660+05 

t.t.T<; l.3?06236 +05 
L l ~·. -o. 7t- 1)'>4 l 4-02 
l. l ">l l. 76 2'313 8 +')2 

CFOC EN TR I C 

vs 
LH 5 

LNS 
LAN 

-?. 'H> 4~726+04 Y 
9 . 05H55 76+'J4 OE: 

GEO GP APH IC 
XG -4.5409255+03 VG 
1\LT e.7 143 1 31+04 L AT 

l=AR Tt"-1"'CON PLA'llE 
XM? -8 . 60 19,87+04 YMP 
i; t1p q _r. ~8557'5+04 DEMP 
X: ~ !:: -A. f. Ol 96A7+04 YME 

PL ANE TA RY C OOQOI NAT~S 
XI-I -1. 30890 1 9+1)1) YM 
PM 2. lf.';67 87+0'> OEM 

XSUf\ 6 .0937838+')7 VSUN 

-7.6782377+04 ZL 
-l.7QQ43 7 5+01 RA L 

3.6427 0 48+04 ZS 
-3.2426000+00 LONS 

1.6125370+01 LTF. 
-4.4862Q7 l+ Ol LAP 

7.Gl 74199+04 
2.1')46 084+01 R A 

-A.4420743+04 ZG 
2.1050Q74+'ll LON 

2.7670940+04 ZMP 
-4.03 7 46Bq +QO PAMP 

2. 7610940+ 04 l ME 

1.55 95656+05 ZM 
1.qq 24~QQ+O l RAM 

-4.7223716+07 lSUN 

GEUCFN TRIC OSC ULATING ELEMENTS 

-4, 127246 1+04 DxL 
-3. 7176439+0 l VL 

-7.5569772+03 
l. 5648403+01 
1.92 5562 1+00 

- l .28t263l+Ol 

DXS 
VRS 
LN E 

OR 

3.4156006+03 DYL 
5,4270912+03 PTHL 

5.9844083+03 DYS 
6.1890869+03 PTR 

-1.7636512+02 OSMP 
5. 3 3907 84+03 VT 

-3.7696393+03 Ol l 
7.966 72 68+01 All 

- 1.5550002+0 3 DlS 
5 .9616587+01 AZR 
3.5348080-01 RSMP 
3.1303413+03 SEASV 

-1.e9ll4t:"+03 
- 1. 05 14489+0 2 

-2. 7135031+02 
-8.943610 ~ +01 
l. 26lti2Ub+Ol 

-5. 9324080+01 

3.2530979+04 OX 7.9523713+02 DY -5.3714417+03 Ol -2,894 7057+03 
l, 10 52838+02 V 6.1533818+03 PTH -7. 6955320 +0 1 Al 1.2491620• 02 

3.2530978+04 OXG -3,5982522+04 OYG 7 .2523643+03 DlG -2 . 8946971+01 
2,6692107+02 VE 306820077+04 PTE -9,3700064+00 AZE -Q, 125306l+Jl 

-6,3780237+03 OXMP 
1,6216798+02 VMP 

-6.3780237+03 DXME 

7,3803440+04 DXM 
1. 3000584+02 LOM 

-2.0477425+07 RAS 

5.3352310+03 OYMP 
6.1533818+03 PTMP 
5.3352310+03 CVME 

-2.6203634+03 OYM 
208639853+02 VM 
-3.781~427+01 LOS 

-3,0639207+03 DlMP 
-7,6955320+01 AZMP 
-3.0639207+03 DZME 

-1.6018025+03 OlM 
3.2309451+03 ARGM 
1.1857326+02 DES 

-1.0866841+0' 
1.1252490+02 

- 1. 086bd41+0.2 

-l.0031t!>9~+03 

l.33l985B+J2 
-1. 488C17 6 5+0 l 

~ 

G 



.. 

SMA I. 1'>38048+05 ECC 
VH -9,q850094+02 RNMP 
TA -1.6060253+02 EA 

GEOCENTRIC UNIT VECTORS 
WX . -4.3276748-01 WY 
QX 9.0101553- 01 QY 

9,8021341 - 01 INC 
-2.7467436+01 APMP 
- 6,0644359+01 MA 

-4. 7649075-01 
-2 .0062822-01 

wz 
QZ 

•••••• CSM I EARTH REF. /PHASE 32-100 
MEAN-OF-EPOCH 1971 

.200250000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

4.0067193+01 RAN 
-8,9577161+00 INMP 
-1.1693839+01 SLR 

7.6529007-01 PX 
3.8460283-01 sxo 

733 

-4.2H6951+01 APF 
2.2865331+01 APO 
6,8325179+03 PER 

2.9720904-02 PY 
Q,0000000 SYO 

-5. 3308865+01 RP 
3.4531056+05 TFP 
5,0735887+02 MTA 

3.4503961+03 
2.164B04ij+o2 
3.6000000+0l 

-8.5598183-01 PZ -5 .16150~3-0l 
0.0000000 SlO 0,0000000 

FEB • . 197h 4 HRS •• 34 MINS •• 60.000 secs. G.M.T. USNM USFT I sec 

DAYS, HRS., 14 MINS., 59.999 secs. G.E.T. RAGR . 207367573605894+003 

RXYZ 
RDXYZ 

- .85738947051195898+001 
.13916806919628867+000 

.22757657027526208+002 
-.93042163319064661+000 

.93210563187033740+001 
-.50059284173133627+000 

SELENOCENTRIC 
XL 1.0175007+05 YL 
RL 1.3439390+05 DECL 

SELENOGRAPHIC 
XS 1.2920530+05 

ALTS 1.3345541+05 
LTS -9.7290230-02 
LIN 1,7624217+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.9527923+04 y 
8,9694780+04 DEC 

GEOGRAPHIC 
xG -9.8061344+03 YG 
ALT 806252325+04 LAT 

EARTH-~OON PLANE 
XMP -8.5166154+04 YMP 
RMP 8,9694718+04 DEMP 
XME -8,5166154+04 YME 

PLANETARY COORDINATES 
XM - 1.3127799+05 YM 
RM 2.1658093+05 OEM 

XSUN 6,0847419+07 YSUN 

-7.7343068+04 ZL 
-1.8010544+01 RAL 

3.6193856+04 LS 
-3.2405912+00 LONS 

1.5998945+01 LTE 
-4.3897500+01 LAP 

7.8375857+04 z 
2.0970830+01 RA 

-8,3177597+04 ZG 
2,0975754+01 LON 

2•7404336+04 ZMP 
-4,0878047+00 RAMP 

2,740433o+04 ZME 

1,5571893+05 lM 
1.9881685+01 RAM 

-4,7213530+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7436166+05 ECC 9,8020844-01 INC 

VH -9,9290364+02 RNMP -2, 7595259+01 APMP 
TA -1.6047007+02 EA -6,0304764+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3272843-01 WY 
QX 9.0103503-01 QY 

-4, 7648'630-0 l 
-2 .0062296-01 

•••••• CSM I EARTH REF. /PHASE 32-101 
MEAN- OF-EPOCH 1971 

wz 
QZ 

,200500000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

-4.1553524+04 DXL 
-3.7239478+01 VL 

-7. 5971309+03 
1.5648977+01 
1.9111012+00 

-1.1841043+01 

oxs 
VRS 
LNE 

DR 

3.4249032+03 DYL 
5.4592640+03 PTHL 

6.0152720+03 DYS 
6.2286407+03 PTR 

-1.7637659+02 DSMP 
5.3692207+03 VT 

-3.8011844+03 DZL 
7.9579354+01 AZL 

-1.5934430+03 DZS 
5,9544293+01 AZR 
3.5250835-01 RSMP 
3.1571242+03 SEASV 

3.2101098+04 
1.1064378+02 

DX 8.0894292+02 DY -5.4082664+03 DZ 
V 6.1944055+03 PTH - 7,6911331+01 AZ 

3.2101098+04 
2.6327621+02 

OxG -3.5086344+04 DYG 9.5196959+03 OZG 
VE 3,6471127+04 PTE - 9.5224220+00 AZE 

- 6,3939050+03 DXMP 
1,6216312•02 VMP 

- 6,3939050+03 DXMF 

7. 3654622+04 DXM 
1.3013238+02 LOH 

-2.0473009+07 RAS 

4.0064981+01 RAN 
-8 .9575949•00 INMP 
-1.1518535+01 SLR 

7,6531492- 01 PX 
3,8455984-01 sxo 

5,3683671+03 CYMP 
6.1944054+03 PTMP 
5.3683671+03 DYME 

-2.615 9603 +03 DYM 
2,8276481+02 VM 

-3.7809072+01 LOS 

-4.2244645+01 APF 
2.2862699+01 APO 
6.8334771+03 PER 

2,9697750-02 PY 
0.0000000 svo 

- 3.0887101+03 DZMP 
- 7,6911336+01 AZMP 
-3.0887101+03 OZME 

- 1.6070820+03 OZM 
3.2307766+03 ARGM 
t.1482335+02 DES 

-5. 3311676+01 RP 
3.4527243+05 TFP 
5.0727674+02 MTA 

-8, 5598554-0 1 PZ 
0.0000000 szo 

-l . 903837tH-U3 
- l .C'50425J+02 

-2. 709H3 l+OZ 
-8 .9407B38•J I 

1. 2 50045J+ 01 
- 5.9428805+01 

-2 .qQ979b't+03 
1.2495491>02 

-2. G097943+03 
-9. 1279494+ 01 

- l .n56o321+02 
1 . 12513~ o+n 

-1.0566321•02 

- 1.0059607+(13 
1. 33325 16+02 

- 1. 4886'7 2+01 

3.450ij889+03 
2 .i 648079•02 
3.6000000•02 

-5. 1614009-01 
0.0000000 

FEB. 1971, 4 HRS., 49 MINS •• 60.000 secs. G.M . T. USNM USFT I Ste 

8 DAYS, 8 HRS •• 29 MINS .. 59,999 secs. G.E.T. RAGR .2111278403•8>15+003 

RXYZ 
RDXYZ 

-.85388014266540020+001 
.14158885704733610+000 

.22524246601146238+002 
-,93688322041761164+000 

.91955790400900503+001 
-.50323272890920856+000 

SELENOCENTRIC 
XL 1.0225808+05 YL -7.7908486+04 ZL -4.1836471+04 OXL 3.4345589+03 DYL 

5o4923Q4C+O 3 PTHL 
-3.8334734+03 OZL 

7.9491390+01 All 
-l.9l6bH7l+J3 

RL 1.3519148+05 DECL -1.8026741+01 RAL -3.7303085+01 VL - 1.049.38 2£+0,2 

SELENOGRAPHIC 
XS 1.3009862+05 

ALTS 1.3425298+05 
LTS -9,6974897-02 
LIN 1. 7619863+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-2.9407064+04 y 
8,8798170+04 DEC 

GEOGRAPHIC 
XG - 1.4927879+04 VG 
ALT 8,5355703+04 LAT 

EARTH-~OON PLANE 
XMP -8.4308263+04 YMP 
RMP 8.8798170+04 DEMP 
XME -e.4308263+04 YME 

PLANETARY COORDINATES 
XM -1,3166514+05 YM 
RM 2.1659396+05 DEM 

XSUN 6,0856998+07 YSUN 

3.5954940+04 zs 
- 3,238470~+00 LONS 

1.5872521+01 LTE 
- 4.2934638+01 LAP 

7. 7572008+04 z 
2.0893977+01 RA 

- ~.1604840+04 ZG 
2. 0898935+01 LON 

2,7132127+04 ZMP 
-4 .13°1335+00 RAMP 

2,7132127+04 ZME 

le5548Q49+05 ZM 
1.9838478+01 RAM 

-4.7203344+07 zSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,7434300+05 ECC 9,8020358-01 INC 

VH -9,8725237+02 RNMP -2.7723050+01 APMP 
TA -1.6033498+02 EA -5.9961660+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3269050-01 WY 
QX 9,0105400- 01 QY 

-4.7648185-01 wz 
-2.0061787-01 QZ 

•••••• CSM I EARTH REF. /PHASE 32-102 
MEAN-OF-EPOCH 1971 

.200750000000000+003 HRS• FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

-7.6372214+03 
1.5449032+01 
l.89~6329+00 

-1.0024780•01 

3.1668963+04 
1.1076140+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

6,0468076+03 DYS 
6.2690783+03 PTR 

-1.7638807+02 OSMP 
5,4001842+03 VT 

-l.6322693+03 ozs 
5.9474143+01 AZR 
3.5153668-01 RSMP 
3.1842350+03 SEASV 

8.2301424+02 DY -5,4458257+03 
6.2362515+03 PTH -7.6866197+01 

oz 
AZ 

3.1668960•04 
2,5963356+02 

OXG -3.4046552+04 DYG 1.1701372+04 DZG 
VE 3.6119889+04 PTE -9.6 796864+00 AZE 

-6 .4093354+03 OXMP 
1.6216076+02 VMP 

-6 .4093354+03 OXME 

7.3505434+04 OXM 
1,3025884+02 LOH 

- 2.0468592+07 RAS 

4,0062825+01 RAN 
-8,9574583+00 INMP 
-1.1343151+01 SLR 

7 • 653Hl4-0I PX 
3,8451808-01 sxo 

5,4022554+03 OYMP 
6.2362515+03 pTMP 
5·4022554+03 DYME 

-2.6 115447+03 OYM 
2.7913100+02 VM 

-3. 7798716+01 LOS 

-4. 2 242411 +O I AP F 
2.2860138+01 APO 
6,8344073+03 PER 

- 3 .1138322+03 OZMP 
-7,6866200+01 AZMP 
-3.1138322+03 OZME 

-1.6123523+03 OZM 
3.23060€2+03 ARGM 
1.1107344+02 DES 

-5,3314404+01 RP 
3.4523463+05 TFP 
5 ,0719532+02 MTA 

2,9675178-02 PY -8.5598920-01 Pl 
0.0000000 SYD 0 .0000000 SZO 

-2. 704802.!+ 02 
-A• 9376b6~+~1 

1 .2384 714+01 
-5.953~74,UOl 

-2.<J25'14.:)3+U3 
l. 249943<t+ 02 

-2,9251497•03 
-9.l30b984+Jl 

-1. 025!>'17-l+OL 
1.125 0.i:'.{)9 +:)2 

-1. 025~979+02 

- l. 008"t~b.i:'.+U3 

l.334~17i:. .. Ct2 
-l .48R::Sl5b+Jl 

3.'-Sl ~H>b t-+03 

2. l64tHO<i+ ~2 
3.600UOG O+U2 

-5.1614.i.jJ-Ol 
o. 00000(10 

FE8. 1971, HRS., 4 MINS .. 60.000 secs . G.M.T. USNM USFT I ScL 

DAYS, HRS •• 44 HJNS •• 59.999 secs. G.E.T. RAGR .2148881070920~7+003 



73(! 

RXYZ 
ROXVZ 

- .8 503094814345 330 9+001 
. 144075197230 514 66 +000 

.22280 204499958018+002 
-.94347582422780104+000 

.90694362252400489+001 
- .50591736t33480037+000 

SE L ENOCENT R I C 
XL 1. 02 76755+0 5 YL 
RL 1.3590371+05 OECL 

SELENOGRAPHIC 
XS 1.3099 667+05 

ALT S 1 .350 502 1 +05 
LT S -0 . 665•57 2-?2 
LIN l.7 6 15 2 b~ + 0 2 

GEOCENTRIC 

VS 
LATS 

LN S 
LAN 

x -2 . 92 8409 4+04 y 
8. 7 8Q5 6 2A +0 4 DEC 

t;E(1_)R.A PHIC 
XG - l. 988 5 4 1 A+04 VG 
ALT B.4453 15 1+04 LAT 

E/I RT H-"1r;ON PLAN F. 
'"" - ~. Ho\,104+04 \'MP 
R~P B .78~5~28+04 DEHP 
XMF -6.3445904+04 Y"IE 

PLANETARY COORDINATES 
XM -1 . 3205164+05 VM 
RM 2 .1 6 60 69 ~+05 DEM 

XS UN 6 .0866575+07 VSUN 

-7. 84 7 8740+04 ZL 
-1.8042963+01 RAL 

3 . 5710248+04 zs 
- 3.2362 33 5+00 LONS 

1 . 5746094+01 LTE 
- 4.1975040+01 LAP 

7.67 625 38+04 
2 .081547 2+01 

l 
RA 

- 7.971 5839+04 ZG 
20 0 82 0466+ 01 LON 

2 . l..0 ~ 4 2:. J I 04 l F11' 
-4.1914906+00 RAMP 

2 . 685425 3+04 ZME 

1.5524128+05 ZM 
l .9H5187+0l RAM 

- 4 . 71 9 31 56+07 l SUN 

GcnCE NTRI C OSCULATIN G ELEMENTS 
SMA l.74124 50+0 5 EC C 9 .8019 88 2-0l INC 

VH - 9 . 8 l 54~ 6A+~ 2 PNMP - 2 .7A 518 13+ 0 l APMP 
TA -1.60 197 11 +02 FA -5 .qbl 4954+ 0 1 MA 

GEOCEN TRIC UNIT VEC TOPS 
WX -4 . 32 6 5 362-0 1 WY - 4. 76 4 77't4- 0l 
OX 9.0 107 242-0 l QV -2 .0 06 1201- 01 

*•**** CSM I EARTH PE F. /PHASE 32- 10 3 
MEAN-OF-E POCH 19 71 

wz 
Ql 

• 20 10000000000 00+0 03 HPS . FROM LAUNCH 

RES TART COORD INATES I ER ANO ER /HR I 

-4.2121339+04 DXL 
-3. 7367268+01 Vl 

- 7.67723'13+03 
105248557+01 
1 . 8821570+00 

- 6. 7420045+00 

3 .1234536+04 
1.1088132+0 2 

oxs 
VRS 
LNE 

OR 

ox 
v 

3.4445832+03 OYL 
5.5262435+03 PTHL 

6.0790442+03 DYS 
6.3104309+03 PTR 

-1. 7639957+02 DSMP 
5.4320000+03 VT 

8.3746661+02 DY 
6.2789501+03 , pTH 

-3.8665331+03 OZL 
7.9403388+01 AZL 

-1.6714897+03 ozs 
5.9406189+01 AZR 
3.5056502-01 RSMP 
3.2116839+03 SEASV 

-5·4841465+03 
-7.6819882+01 

oz 
AZ 

-1.9298022+03 
-1.0483191+02 

-2.6997001+02 
-8.934H75+01 

1.2268985+01 
-5. 9644%9+01 

-2.94074&4+03 
1.2503451+02 

3.1 2 34536+C4 
2 . 5 599321+0 2 

OXG - 3·2870432+04 OVG 1.3788277+04 DZG -2.9407351+03 
VE 3.5766323+04 PTE -9.8420330+00 AZE -9.1335539+01 

- b . '1i.!lii.''Jt1J+UJ CI A. MP 
l .6216098+02 VMP 

-6.4242983+03 DXME 

7.3355875+04 DXM 
1.3038522+02 LOM 

- 2.0464175+07 RAS 

4.0060726+01 RAN 
- 8 .9573132+00 INMP 
-l.llt7687+01 SLR 

7065 36272-01 PX 
3 . 8447746 - 01 sxo 

D . ~36 • Z ~6+ 0 ' r. VMP 
6.2789501+03 PTMP 
5.4369256+03 CYHE 

-2.6071166+03 OYM 
2.7549711+02 VM 

- 3.7788361+01 LOS 

-4.2240244+01 APF 
2.2857649+01 APO 
6.8353083+03 PER 

- • . 11oro••101 n7Mr 
-7.6819878+01 AZMP 
-3.1392966+03 OZME 

- 1.6176134+03 OZM 
3.2304399+03 ARGM 
1.0732353+02 DES 

-5.331705!+01 RP 
3.4519717+05 TFP 
500711460+02 HTA 

?.?35 J sno 01 
1.1249034+02 

-9.9353593+01 

-1. 010~462+03 
1.3357827+02 

-1. 4879843+0 l 

3.4518316•03 
2.1648138+02 
3. 6000000•02 

2.9653175- 02 PY -8.5599281-01 Pl - 5.t61J659-0l 
0.0000000 sYo 0.0000000 szo o.oooooJo 

FEB. 1971, 

R DAYS , 

HRS., 19 MINS . , 60.000 SECS. G. H. T. 

HRS . , 59 MINS., 59.999 SECS. G.E.T • 

USNM USFT I ScC 

RAGR .218648373&35138+003 

R XYl 
ROXY l 

-.846 67 581 3033 55970+00 1 
. 1 46629915 5 681 9097+ 00 0 

. 2205 2497364833804+002 
- .950204 32727557526+000 

• 8942616507831 5595+001 
- .50864819512798855+000 

SE LENOCENH I C 
XL 1.0 32 7 853 + 0~ Yl 
RL 1.36 80 071+ 05 DECL 

SELENCGP APHI C 
XS L. 31 8 9 954+1)5 

ALT S 1.3586 22 1+05 
LT S - 9.6344699- 02 
LI N l.7610417 +02 

GEOC ENTRIC 

vs 
LAT S 

LNS 
LAN 

-2. 9158952+04 y 
8. 6987 03 9+04 DEC 

GECGRAP HI C 
XG - 2 .46 5913 4 +04 VG 
ALT B.35 44552+?4 LAT 

f:AR T H- "1 00N PLANE 
XMP - A. 2578q7 9+f)4 YMP 
R"IP 8 . 6987~37 + 04 OE MP 
X"li: -8.25 7 8<7 7 9 +') 4 YME 

Pl hNE TA RY COORDINAT ES 
X/.I - l .324 374 8 +05 YM 
~f-i 2 .1 66 199 3 +05 DE ~ 

xsu~ b.08 761 50 +0 7 YSUN 

- 7 .9053954+0 4 ZL 
- t.P05o 208+01 RAL 

3. 545 9713+0 4 ZS 
-3 . 21 38769+00 LONS 

1.5619672+01 LTE 
-4.1019lt7+01 LAP 

1. 5947335+04 
2.0735243+01 PA 

- 7.7 52 5277+04 zG 
2. 0 740 273• 0 1 LON 

2 . 6 ~7 0 649+04 ZMP 
-4 . 244Ql 3 7+0 0 RAMP 

2 .. 6570649 +04 Z ME 

L. 5 5 00 1 2 9+05 ZM 
l .Q7 5 181 2 • 0 1 P.A ,_. 

-4.71 829~6+07 l SUN 

GE °'CE,T RIC OSC ULATIN G ELEMENT S 
S~t\ l . 7 4 3 0~ l b•05 ECC 9 . 80 194 17- 0 1 itlJC 

V H -G . 75 7 823 :HQ2 l< NMP - 2 .7 Q7 85 3 9+ 1') l APMP 
TA. - 1 .600565 2•02 EA -5 . 9 2 f.4 54 9 + 0 1 MA 

Cf'lCFN TR IC UNIT VECTOR S 
',.i X -4.326 1778-0 1 WY - 4. 7647 30 7- 01 
(JX 0.0 109032- 11 QY -2 .00 60 8 13- 0 1 

*'°'**o1< * CSM I F AR TH P fF. /P HASE 32- 104 
"1 EA N-OF - FPOCH 19 71 

Wl 
o z 

• 20 1 25 'J O<:'OOIJ nooa+003 HRS . FR OM LAUNCH 

RFSTAU CGOPO INHE S I ER ANO EK/HP I 

- 4.2408172+04 OXL 
-3. 74 32040+01 VL 

- 7 . 7171791+03 
1 • 504 7546+ 01 
1-8676735+00 

- 4.0773156-01 

oxs 
VRS 
LNE 

OR 

3.454q926+03 DYL 
5 . 5611172+03 PTHL 

6.11201 30+03 DYS 
6.3527313+03 PTR 

-1.7641108+02 OSMP 
5.4647020+03 VT 

-3.9003920•03 OZL 
7 .9315394+01 All 

-1.7111144+03 DZS 
5.9340507•01 AZR 
3.4959291-01 RSMP 
3.2394792+03 SEASV 

-1.9431914+03 
-l.0472350+02 

-2.6940541+02 
-8.93l146l+Jl 

1.2153275+01 
-5.9756566+01 

3 . 0H7777+04 OX 8.5231643+02 DY -5.5232573+03 OZ -2.9566219+03 
1 . 1100362+02 V 6.3225333+03 PTH -7.6772326+01 AZ 1.2507544+02 

3.07 97776+04 DXG -3.1565856+04 OYG 1.5771833+04 OZG -2.956bl9b•03 
2.5235524+02 VE 3.5410390+04 PTE -1.0009710+01 AZE -9.1365 201+01 

-6.43 87771•03 OXMP 
1·6216388+02 VMP 

- 6 .43e7771+03 OXME 

7.3 20 5948+04 OXM 
1.3051151+02 LOH 

- 2 .0~59757+07 RAS 

4.0058679•01 RAN 
- ~ . 95n526+00 INMP 
-1.09921• 5+01 SLP 

7 .6 538S71-0l PX 
3.844 3797- 01 sxo 

5.4724093+03 OVMP 
6.3225333+03 PTMP 
5.4724093+03 OYME 

-2.6026762+03 OYM 
2.7186314+02 VH 

-3. 7778005+01 LOS 

-4.2238144+01 APF 
2.2855225+01 APO 
6.8361808+03 PER 

- 3.1651130+03 OZMP 
-7.6772328+01 AZMP 
-3.1651130+03 DZME 

- 1.6228653+03 OZH 
3.2302719+03 ARGM 
1.0357362+02 DES 

- 5.3319623+01 RP 
3.4516005+05 TFP 
5.0703457+02 HTA 

-9. 60397'i 3+0 1 
1.1247836•"2 

-9.6039793+01 

-l.Ol34J0~+03 
1.3370461•02 

-1.48705 2 ~•01 

3.452278&+03 
2. l64&lb6•02 
3.6000000+02 

2.9631747- 02 PY - 8 .5599636-01 PZ -5.1613192-01 
O.OOCOOOO SYD 0 . 0000000 SZO 0.0000000 

FEB. 1971, HRS., 34 HI~s., 60 . 000 SECS. G.H.T. USNM USFT I sec 

DAYS, 9 HRS., 14 MINS., 59.999 SECS. G.E.T. RAGR .22240864057&219+003 

RX Y l 
POX Yl 

- • 8429 77390 <:;0 4 15 0 9 69+0 0 1 
.14Q2560l0 20 71809 5 +00 0 

.218140905831 33279+002 
-.95707387805815673+000 

• 88151081528141446+001 
- .51142672467993294+000 

5E L ENOCE NTRI C 
XL l.03791 08 +1)5 Yl 
RL L.3 761263+05 rECL 

5ELF.N L CRA PHI C 
XS 1. 32807 3 5 +0 5 

ALT S 1.3667413+ 0 5 
LT S -9 . 6029376-02 
LIN l.7 60'> Vl8+0 2 

VS 
LATS 

LNS 
LAN 

-7.9b j 4243+04 ZL -4.26 ~ 7009+04 OXL 
- L.90 7 5 475+01 RA L -3.74 9 7408+01 VL 

3.5203279+04 ZS 
- 3.2313958+00 LONS 

1.5493246+01 LTE 
- 4.00~75R6+0l LAP 

-7.757031l•03 
1.4845989+01 
108531824+00 
1.2867675+01 

oxs 
VRS 
LNE 

OR 

3.4658045+03 DYL 
5.5969608+03 PTHL 

6.1"57466+03 DYS 
6. 3960135+03 PTR 

- 1. 7642262•02 OSMP 
5.4983246+03 VT 

-3.9350801+03 DZL 
7.9227434+01 All 

-1.7511549+03 ozs 
5.9277162+01 AZR 
304862111-01 RSHP 
3.2676313+03 SEASV 

-1. 9566634+03 
-1. 046l.i::tif;i+02 

-2. 687828~+02 
-8.9277348+01 

1.2037577+0! 
-5.9870620+01 



.. 

• 

L 

GEOCENTRIC 
x - 2.9031581•04 y 
R 8,6072281•04 DEC 

GEOGRAPHIC 
XG -2.9230619•04 VG 
ALT 802629783•04 LAT 

EARTH-M.OON PLANE 
XMP -8.1707376•04 YMP 
RMP 806072281•04 DEMP 
XME -8.1707376•04 YME 

PLANETARY COORDINATES 
XM -1.3282266•05 YM 
RM 2.1663288•05 DEM 

XSUN 6,0885723•07 YSUN 

7.5126278+0 4 z 
2.0653226+01 RA 

-7, 50 49056+ 04 ZG 
2.0658294+01 LON 

2.6281256+04 ZMP 
-4. 299444 7+00 RAMP 

2,6281256+04 ZME 

1. 5"760 52+ 05 Z M 
1,9708354+01 RAM 

-4, 7172775+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1·7428798+05 ECC 9,8018961 - 01 INC 

VH - 9,6996060+02 RNMP -2,8106237+01 APMP 
TA - 1.5991294+02 EA -5,8910344 +01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3258298-01 WY 
QX 9.0110772-01 QY 

-4. 7646872- 01 
- 2.0060348- 01 

••.•••• CSH I EARTH REF. /PHASE 32-105 
MEAN-OF-EPOCH 1971 

wz 
Ql 

• 201500000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

735 

3. 0 3 58646•04 
1 . 1112838•02 

OX 806758115+02 DY -5 .5631880+03 OZ 
V 6,3670349+03 PTH - 7.6723486+01 AZ 

3 • 0 3 58646004 
2.4871974+02 

OXG -3. 0141226+04 OYG 1 .7644134+04 DZG 
VE 3.5052052•04 PTE - 1.0182984+ 01 AZE 

-6,45~7584+03 OXMP 
1.6216956•02 VMP 

-6,4527584•03 DXME 

7.3055656+04 DXM 
1.3063772+02 LOH 

-2, 0455339+07 RAS 

4,0056687+01 RAN 
-8.9569 854•00 INMP 
-1, 0816524•01 SLR 

7 , 6540808-01 PX 
3.8439963-01 sxo 

5.5087397•03 OYHP 
6, 36 70349+03 PTMP 
5.5087397>03 DYME 

-2.5982234+03 OYM 
2·6822908+02 VM 

-3.1767651+01 LOS 

-4.2236111+01 APF 
2.2852875+01 APO 
6.8370254+03 PER 

-3. 1912921+03 OZMP 
-7,6723486+01 AZHP 
-3·1912921+03 OZME 

- 1.6281080•03 OZM 
3,2301039+03 ARGM 
9,9823709+01 DES 

-5.3322114+01 RP 
3,4512324+05 TFP 
5 ,0695523+02 MTA 

2,9610874-02 PY - 8, 5599987-01 Pl 
0.0000000 svo 0 . 0000000 szo 

-2. 97277 26+03 
1.2511714+02 

-2. 9727703•03 
-9. 1396127+01 

-9.261315H01 
1.1246611+02 

-9.2613 153+01 

- 1. 015909"+03 
l,33B31H +02 

-l .487321~+01 

3.452 713••03 
2 • l 64&193+0<: 
3 .6000000+0< 

-5. 161<7 29-0 l 
0.0000000 . 

FEB, 1971, HRS •• 49 MINS,, 60.000 secs. G.H.T . USNM USFT I Sf t 

CAYS, 9 HRS., 29 MINS., 59.999 SECS. G.E.T • R AGR , 2 2616890732 l.lOO+O 03 

RXVZ 
RDXYZ 

-.8392 1239124440778+001 
.15195666496389888+000 

·21573948219888162•002 
-,964 08991002458748+000 

• 86868990 3881669 56•00 l 
-.51425453f8988943l+000 

SELENOCENTRIC 
XL 1.0430527+05 Yl -8, 0219730+04 Zl -4,2987891+04 DXL 3.4 770374+03 DYL 

5,6338124+03 PTHL 
-3,9706288+03 DZL 

7.9139528+01 All 
- l.9708276+0 3 

RL 1.3842959+05 DECL - l,8091760+0 1 RAL -3, 7563383+01 Vl -l.0449999+02 

SELENOGRAPHIC 
XS 1,3372021•05 

ALTS 1.3749109+05 
LTS -9, 5713906-02 
LIN 1 ,7599930+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.8901917+04 y 
R 8 ,5151227+04 DEC 

GEOGRAPHIC 
XG -3 ,3582739+04 VG 
ALT 8.1708717+04 LAT 

EARTH-MOON PLANE 
XMP -ij,0830976+04 YMP 
RMP 8,5151226+04 OEMP 
XME -8.0830976+04 YME 

PLANETARY COORDINATES 
XM -1,3320718+05 YM 
RM 2,1664580+05 DEM 

XSUN 6,0895294+07 YSUN 

3,4940883+04 ZS 
-3,2287857+00 LONS 

1,5366822+01 LTE 
-3,9120934+01 LAP 

7.42992 43+ 04 l 
2,0569348+01 RA 

-7,2304203+04 ZG 
2,0574453+01 LON 

2, 5986009+04 ZMP 
•4,3551249+00 RAMP 

2, 59 86009+04 Z HE 

l,5451897+05 ZM 
l,9664812+01 RAM 

-4. 7162583+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l,7426995+05 ECC 9,8018514-01 INC 

VH -9 ,6407903+02 RNMP -2.8233902+01 APMP 
TA -l,5976630+02 EA -5.8552234+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3254916-01 WY 
QX 9,0112463-0l QY 

-4. 7646440- 01 
-2. 0059894- 0.l 

•••••• CSH I EARTH REF, /PHASE 32'-106 
MEAN-OF-EPOCH 1971 

wz 
oz 

,201750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

- 7. 7967862+03 
l .4643877•01 
l. 8386838•00 
3. 8969372+0 l 

oxs 
VRS 
LNE 

DR 

6,1802797+03 DYS 
6.4403142+03 PTR 

-1, 7643416+02 OSMP 
5.5329048+03 VT 

-l.7916230+03 ozs 
5 ,9216218+01 AZR 
3,4764962-01 RSMP 
3,2961508+03 SEASV 

-2.6 8098&2•02 
-8.9242155+0 1 

l .1921893+0 l 
-5. 998 7224+01 

2,9917103+04 
l. l 125571•02 

OX 8.8327925+02 DY -5.6039702+ 03 DZ -2,9892099+03 
V. 6,4124908+03 PTH -7.6673303+01 AZ 1 .25 1590 5+02 

2,9917102+04 
2,4508680+02 

DXG -2.8605436+04 DYG 1.9397881+04 DZG -2,989 1991+03 
VE 3,4691269+04 PTE -1,0362136+01 AZE -9 .1428302+)1 

-6,46622 19+03 OXMP 
l.62 17814+02 VMP 

-6,46622 19+03 DXME 

7 ,2904993+04 DXM 
l,3076385+02 LOH 

-2, 0450919+07 RAS 

4,0054746+01 RAN 
-8,9568061+00 INHP 
-I ,0640828+01 SLR 

7 , 6542989-0l PX 
3,8436237-01 sxo 

5,5459518+03 DYMP 
6,4124908+03 PTMP 
5.5459518+03 CYME 

-2.5937581+03 OYM 
2.6459495+02 VM 

- 3,7757297+01 LOS 

-4,2234139+01 APF 
2.2850588+01 APO 
6,8378418+03 PER 

-3,2 178448+03 DZMP 
- 7,6673307+01 AZMP 
-3.2178448+03 DZME 

-1.6333414+03 DZM 
3, 2299362+03 ARGM 
9.6073795+01 DES 

-5,3324531+01 RP 
3 .4508677+05 TFP 
5,0687658+02 MTA 

-8.9068131+01 
1.1245359•02 

-8.9068131 +01 

-l.018382.!+03 
l . 3395784+)2 

-1.4869900•01 

3,4531353+03 
2, l64H 2l b+ 02 
3,600C!OG0+02 

2,9590566-02 PY -8,5600334-01 Pl -5.1612271-0l 
0,0000000 SYD 0,0000000 SZO 0.0000000 

FEB, 1971, 6 HRS., 4 MINS •• 60.000 secs. G.M.T. USNM USFT I Sec 

DAYS, 9 HRS., 44 MINS,, 59,999 SECS. G.E.T. RAGR ,229929l74U64Jb2+003 

RXYZ 
RDXVZ 

-.83537890817766791+001 
.15473526438602162•000 

.21332032943998281+002 
-,97125816240424079•000 

.85579766394536477+001 
-. 51713329078331389+000 

SELENOCENTRIC 
XL 1.0482115+05 Yl 
RL J,3925175+05 DECL 

SELF.NOGRAPHIC 
XS 1.3463826+05 

ALTS l, 3831326+05 
LTS -9,5399042-02 
LIN 1,7594272+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2. 8769894+04 y 
8,4223743+04 DEC 

GEOGRAPHIC 
XG -3,7699720+04 VG 
ALT 8.0781223+04 LAT 

EARTH-MOON PLANE 
XMP -7.9949662+04 YMP 
RMP 8.4223741+04 DEMP 
XME -7,9949662+04 YME 

PLANET~RY COORDINATES 

-8,0810553+04 ZL 
-1.e108063+01 RAL 

3,4672458+04 ZS 
-3,2260422+00 LONS 

1.5240396+01 LTE 
-3, 81 79679+01 LAP 

7,3466104+.04 l 
2.0483532+01 RA 

-6,9308773+04 ZG 
2,0488676+01 LON 

2.5684839+04 ZMP 
-4,4120003+00 RAMP 

2.5684839+04 ZHE 

- 4,3280866+04 DXL 
-3, 7629976+01 VL 

-7,8364357•03 
1.4441205+01 
l • 8241777•00 
6,5972108•01 

DXS 
VRS 
LNE 

DP 

3.4887110+03 DYL 
5.6717125+03 PTHL 

6.2156489+03 DYS 
6,4856714+03 PTR 

-1, 7644573+02 CSMP 
5,5684819+03 VT 

-4 .0070716+03 DZL 
7 ,9051738+01 AZL 

-1.8325306+03 oz s 
5.9157762+01 AZR 
3,4667770-0l RSMP 
3,3250476+03 SEASV 

2,9473103•04 
1 . 1138569+02 

DX 8,9943043+02 DY -5.6456371+03 DZ 
V 6,4589385+03 PTH -7.6621729+01 AZ 

2.9473101+04 
2.4145652•02 

DXG -2,6967819+04 DYG 2.1026469+04 DZG 
VE 3.4327998+04 PTE -1.0547470+01 AZE 

-6,4791517+03 OXHP 
1,6218973•02 VMP 

-6,4 791517•03 OXME 

5.5840829+03 DYMP 
6.4589384+03 PTMP 
5.5840829+03 DYME 

-3·2447823+03 DZMP 
- 7 .6621731+01 AZHP 
-3.2447823+03 DZME 

- 1. 985093~•03 
-1.(1438469•02 

-2.67 349 1 '1+02 
-e.q20~ 74"+ 01 

1 . 1800 222+0 1 
-6.0 l0b470+-0l 

-3.00594J~+-03 
l . 2520.197+02 

-3.0059389+03 
-CJ. 146 1 84<t+Jl 

-8,53%881+01 
1.1244077+02 

-8,5398881+01 



XM 
RM 

XSUN 

-I '3 359 104+05 YM 
2.1665870+05 DEM 
6.0904863+07 YSUN 

1.5427666+05 ZM 
1.96 2118 6+ 01 •AM 

- 4.7152388+07 ZSUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SM A 1.7425208+05 ECC 9.8018079-01 INC 

VH -9 .5 8 13604+02 RNMP -2.8361 534+01 APMP 
TA -1.5961647+02 EA -5,8190109+01 MA 

GEOC ENTR IC UNIT VECTORS 
WX -4.325 1635- 01 WY 
QX 9.0114103-01 QY 

- 4.7646013-01 
- 2.0059454-01 

*•**** CSM I EAR TH REF. /PHA SE 32-107 
MEAN-OF-EPOCH 19 71 

wz 
QZ 

,202000000000000+003 HRS, FROM LAUNCH 

RFS TA RT COORDINATES C ER AND ER /HR I 

7.2753968+04 DXM 
1.3088990+02 LOM 

-2.0446499+07 RAS 

4.0052858+01 RAN 
-8,9566147+00 INMP 
- l.04~5056+01 SLR 

·1. 6 545lLO- O1 PX 
3. 8432622-01 sxo 

736 

- 2.5892806+03 OYM 
2.6096073+02 VM 

-3. 7746943+01 LOS 

-4.2232232+01 APF 
2.2848364+01 APO 
6.8386317+03 PER 

-1.6385655+03 OZM 
3 . 2297686+03 ARGM 
9.2323885+01 DES 

- 5.3326871+01 RP 
3.4505061+05 TFP 
5.0679860+02 MTA 

2.9570805- 02 PY -8.5600676- 01 PZ 
0.0000000 SYO 0.0000000 SZO 

-1. 0208497+03 
1.3408433+02 

-1.4866584+01 

3.453Bh+03 
2 .1648243+02 
3.6000000•02 

-5. 1611818-0 1 
0.0000000 

9 FEB. 1971, 6 HRS ., 19 MINs •• 60.000 secs. G.M.T. ·USNM USFT I SEC 

DAYS, 9 HRS •• 59 MINS., 59.999 secs. G.E.T. RAGR .2336894408074oJ+003 

RXYZ 
ROXVZ 

- .83147494853882735+00 1 
. 1 5759 540998666022+ 000 

.2108830594898710 4+002 
-,97858470293943119+000 

.84283280034438970+001 
-.52006472735157201+000 

SE LENOCENTRIC 
XL 1,0533 q79+0 5 VL -8, 1406842+04 ZL -4.3575976+04 OXL 3.5008464+03 DYL 

) .1 10 7037t03 f'THL 
-4. 0444438+ 03 DZL 

7 .89610tl• OI All 
- 1.999671:>+03 

kl l. ~OV7 9 26•0' O~CL - l.eL H,78+01 RA L -3 .7697197101 VL - 1 , 1)426690•)2 

SELENOGRAPHIC 
XS 1.3556161+05 

ALT S 1.39 140?6+05 
L TS -9 .5083 879-0 2 
LIN l. 758 8 325+0 2 

GEOCENTRIC 

vs 
LA TS 

LNS 
LAN 

x -2.8 635445+04 y 
R 8. 3289693+04 DEC 

GEOG RAPHIC 
XG - 4,1567189+04 VG 
ALT 7.984716 1+04 LAT 

i:AP TH-t"CON PLANE 
XM P - 7.9061 30 6+~4 YMP 
RMP Re328Q692+04 DEMP 
XMf -7.9063306+04 YME 

PLANETAR Y COORDINATES 
XM - 1.339 7 423•05 YM 
RM 2 .16,C,7\ 57+05 DEM 

X~ UN 6.0914430+')7 Y SUN 

3.4397942+04 ZS 
- 3,2231602+00 LONS 

1.51139 73+01 LTE 
-3.7244353+01 LAP 

7. 2626724+04 
2 o039570l+Ol RA 

-6,60el752+04 ZG 
2,0400884+0 1 LON 

2.53776e0+04 ZMP 
-4.4701176+00 RAMP 

2 ,5377680+0 4 ZME 

1. 5403356+05 ZM 
l .9577477+01 RAM 

- 4.7l42192+07 ZSUN 

GECCE NT RIC OSCU LAT ING FLEMENTS 
SMA 1.7423436+05 ECC 9.801 7 65 1-01 INC 

VH -9.52 12 982+02 FINMP -2.8 4 89 1 36 +01 APMP 
TA - 1, 5946334+02 EA -5, 78 23853 +01 MA 

GEOCEN TRIC UNIT VECTORS 
WX -4. 3248447-01 WY -4, 7645587- 0l 
QX 9 .0ll5697- 01 QV -2 .0059026-01 

•••••• CSM I EAR TH REF. /PHASE 32-108 
ME AN-OF-EPOCH 1971 

wz 
QZ 

• 202250000100000+003 HRS. FROM LAUNCH 

RFS TART COORDINATES I ER AND ER/HR I 

-7.8759691+03 
1. 4237961+01 
l. 8096648+00 
6.9749990+01 

2,9026601+04 
1.1151845+02 

DXS 
VR S 
LNE 

OR 

ox 
v 

6.2518932+03 DYS 
6.5321262+03 PTR 

-1. 7645731 +02 OSMP 
5.6050974+03 VT 

-1.8738907+03 DZS 
5.9101866+01 AZR 
3.4570578-01 RSMP 
3.3543336+03 SEASV 

9.1605561+02 DY - 5.6882241+03 
6.5064180+03 PTH -7.6568699+01 

oz 
AZ 

-2. 6652 971 +02 
-8. 9168199+01 

1.1690566+01 
-6. 0228465•01 

-3.0229628+03 
1 .2524714+0 2 

2.902660 1+04 
2. 3782901+02 

OXG - 2.5238101+04 OYG 2.2524000+04 DZG -3.0229915+03 
VE 3.3962197+04 PTE -1.0739310 +01 AZE - 9.149o829+Jl 

-6,4915277+03 OXMP 
1.6 220445+02 VMP 

-6 .49l 52 77+03 DXME 

7,2602576+04 OXM 
l .3 10 1586+02 LOM 

- 2,0442078+07 RAS 

4,0051018+01 RAN 
-8.95~4167+00 INMP 
- 1 .0289209+01 SLR 

7,6547174-01 PX 
3,8429112-01 sxo 

5.623 1725+03 DYMP 
6.5064179+03 PTMP 
5.6231725+03 DYME 

-2.5 847908+03 DYM 
2.5732642+ 0 2 VM 

- 3.7736590+01 LOS 

-4.2230385+01 APF 
2.2846206+01 APO 
6 . 8393956+03 PER 

-3 .2721168+03 OZMP 
-7.6568699+01 AZMP 
-3.27211 68+03 DZME 

-l.6437803+03 OZM 
3·2296011+03 ARGM 
8 . 8573971+01 OE S 

-5.3329140+01 RP 
3.4501478+05 TFP 
5.0672129+02 MTA 

-8 .1599121+01 
1.1242 763+J2 

-8. 159912 1•01 

-1.0233 11 5+03 
1 .342 1081+0 2 

-1.486.>267+01 

3.4539333+03 
2.16482 6 7+02 
3.6000000+02 

2.955 1584- 02 PY -8.5601014-01 PZ -5. 1611370- 01 
0.0000000 SYO 0 .0000000 SZO 0.0000000 

FEB, 1971, 6 HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 10 HRS •• 14 MINS •• 59.999 secs. G.E.T • RAGR .237449707550!>44+003 

RX YZ 
RQXY Z 

-. 92 74984262 2699753+001 
· 16054093823 235023+ 000 

• 20842726867812890+0 02 
- .98607595273712013+000 

.82979397334493275+001 
- .52305067496261528+000 

SE LENOCENTRIC 
XL l.058 5827+05 Vl -8 .2008733+04 Zl -4.3873268+04 DXL 3.5134658+03 DYL 

5. 7508308+03 PTHl 
-4 .08278 27+03 OZL 

7 .8876571+01 All 
-2.014571 6+03 

RL 1.4091227+05 OFCL - 1 ,8 1 40706+01 RAL -3 .7765055+01 VL - 1. 0414649+02 

SE LENOGRAPHIC 
XS 1 .3649~39+05 VS 

AL T S 1 .3997 378+05 LAT S 
LT S -q.476 q122-02 LN S 
L I N l .7582077+02 LAN 

GEOCE "'RIC 
x -2.84984 96+04 y 
P 8 . 23 48'l37+04 DEC 

GEOG RAPH IC 
XG -4 .5172 250+04 VG 
Al T 7 .890 6 394+()4 LAT 

fllR TH-M OON PLAN E 
XMP -7 0 8 171 779+04 YMP 
k1>1P 8.2 348937+04 DE MP 
X"lf. -7.8 171779+1) 4 YME 

PLANETAQ Y COORDINATES 
XM - 1 .3 435 6 76+~5 YM 
Q'-' 2.16613441+-05 DEM 

XSUN 6 .0923995+".)7 YSUN 

3.41l7 26 7+G4 ZS 
-3.2 2 0 1345+00 LONS 
i.4q 9 754 <;+0l LTE 

-3.6315423+01 LAP 

7 .1180966+04 
2.0305 765 +01 RA 

-6. 26 42 945+ 04 ZG 
2.03 1098q+O I LON 

2. 5004464+04 ZMP 
-4. 52052 84+00 ~AMP 

2. 5064464 +04 ZME 

1.53789 70+05 ZM 
1 .0533686+01 RAM 

-4, 71 31 q94+07 Z SUN 

GEOC ENTRIC OSCULATIN G ELEMENTS 
StH 1. 7421 6 79+05 ECC 9.8017234-01 INC 

VH - Q. 4605 056 •02 RN MP -2.86 16706+01 APMP 
T A -L.5930 6 76•02 EA - 5. 74 533 46+01 MA 

GEO Ct NTR lC UNIT VECTORS 
WX -4. 3245360-0 1 MY -4. 7645 165-0 1 
QX 9.0l l 7 23 9-01 QV -2 .00586 10- 01 

•••••• CSM I EAP TH PEF. /PHA SE 32- 109 

Wl 
Ql 

- 7.9153757+03 
1 .4034137+0 1 
1 .7951441+00 

-3. 19 ao5n•oa 

ox s 
VRS 
LNE 

OR 

6 .2 890541+03 DYS 
6.5797214+03 PTR 

- 1. 7646890+02 DSMP 
5,6427949+03 VT 

-1.9157166+ 03 ozs 
5.9048608+01 AZR 
3·4473403- 01 RSMP 
3.3840210+03 SEASV 

-2. 656 3570+02 
-8. 9129't£ 9t 0 l 

1.157492 2+01 
-6. 0353309+0 l 

2,8577553+04 OX 9.3317709+02 OY -5 . 7317686+03 DZ -3.0403392+03 
1 .1165408+02 V 6 . 5549715+03 PTH -7.65 14144+01 AZ 1.2529219+02 

2,8577553+04 OXG - 2.3426339+04 DYG 2 . 3885308+04 OZG -3.0403500+03 
2,3420437+02 VE 3.3593825+04 PTE - 1.0937998+01 AZE -9.1533346+01 

- 6.5033314+03 OXMP 
l.6222243+02 VMP 

- 6,5033314+03 DXME 

7.2450819+04 OXM 
1. 31 1417 5+02 LOM 

- 2.04 37657+07 RAS 

4 . 0049231+01 RAN 
- 8,9562067+00 INMP 
- 1 .0113289+0 1 SLR 

7.6549181 - 0 1 PX 
3.6425710-01 sxo 

5.6632625+03 OYMP 
6,5549715+03 PTMP 
5.6632625+03 OYME 

- 2.5802887+03 OYM 
2.5369204+02 VM 

- 3.7726236+01 LOS 

-4.Z228601+01 APF 
2.2844111+01 APO 
6.8401324+03 PER 

-3.2998605+03 DZMP 
-7 .65 14144+01 AZMP 
-3.2998605+03 OZME 

-1.6489858+03 OZM 
3.2294338+03 ARGM 
8.4824057+01 DES 

-5.3331333+01 RP 
3 . 4497926+05 TFP 
5. 0664465+02 MTA 

- 1. 766 207 5+01 
1.1 241416+02 

-7. 7662075+01 

-1. 0257677+03 
1.3433728+0 2 

- 1.4859951+01 

3.4543119+03 
2 . 1648290+02 
3.6000000+02 

2.9532906- 02 PY -8.5601341>- 01 PZ -5. 16109<5-0 l 
0.0000000 SYO 0 . 0000000 SZO 0.0000000 

• 
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MEAN•OF•EPOCH 1971 

0202500000000000•003 . HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

737 
FEB. 1971, 6 HRS., 49 MINS,, 60.000 secs. G. H.T . 

DAYSt 10 HRS., 29 MINS,, 59,999 SECS, G.E,T. 

USNM USFT I SE~ 

RAGR ,24l2 09974i93b25+003 

RXYZ 
ROXYZ 

-.82344715608826450•001 
• 1635759,4036397734•000 

.20595253681179839+002 
-.99373871346720865+000 

.81667979635312965+001 
- .52609305505713522•000 

SELENOCENTRIC 
XL 1,0637965•05 YL 
RL 1.4175095•05 OECL 

SELENOGRAPHIC 
XS 1.3742475•05 

~LTS 104081245•05 
LTS -9,4454166-02 
LIN . 1.7575514•02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

X -2,8358973•04 Y 
R 8.1401328•04 DEC 

r.Fnr.RAPH IC 
XG -4.8503510•04 YG 
ALT J,7958771•04 LAT 

EARTH-~OON PLANE 
XMP -7, 7214941>04 YMP 
RMP 8.14013'27•04 OEMP 
XME •7,7274941>04 YME 

PLANEiARY COORDINATES 
XM -1,3473862•05 
RM 2,1669722•05 

XSUN 6,0933558•07 

YH 
OEM 

YSUN 

=~:mm~:g1 u. 
RAL 

3,3830360+04 lS 
-3.2169603+00 LONS 

1,4861125•01 LTE 
-3.5393344+01 LAP 

700928685+04 l 
2,0213633•01 RA 

•5,9012868+04 ZG 
2,0218897+01 LON 

2,4745112+04 lMP 
-4,5902848+00 RAMP 

2.4745112+04 ZME 

. 1.5354506+05 ZM 
1,9489813+01 RAH 

-4,7121795+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,7419937+05 ECC 9,8016825- 01 INC 

VH -9.3992051+02 RNMP -2,8744242+01 APMP 
TA -1,5914658+02 EA -5,7078461+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3242364-01 WY 
QX 9,0118735-01 QY 

-4 . 7644149-01 
-2. 0058206-01 

•••••• CSM I EARTH REF. /PHASE 32-110 
MEAN-OF-EPOCH 1971 

wz 
Ql 

,202750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER /HR I 

-4.4172792+04 
-3. 7 833564+0'! 

- 7 .9546451+03 
1. 3829724+01 
1.7806167+00 

- 3. 7980582+08 

2.8125909+04 
1.1179270+02 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

OX 
v 

3.5265930+03 DYL 
5.7921419+03 PTHL 

6,3271751+03 DYS 
6,6285020+03 PTR 

-1,7648051+02 OSMP 
506816210+03 VT 

-4,1221279+03 Oll 
7.8789290+01 All 

-1,9580219+03 OlS 
5,8998084+01 AlR 
3.4376212-01 RSMP 
3.4141208+03 SEASV 

9,5081867+02 DY -5. 7763099+03 
6.6046438+03 PTH -7.6458008+01 

oz 
Al 

-2.0298056+03 
-l.0402333+02 

-2.6460224•02 
-8.9089408+01 

1.1459290+0 I 
-6. 0481122• 0 1 

- 3 , 0 5 BU< 37 + 0 3 
1 .25338 12+02 

2.8125909+04 
2. 30 58273+02 

OXG -2 .1542876+04 OYG 2.5105972+04 DlG -3, 0580193+03 
VE 3.3222837+04 PTE - 1 , 1143907+01 ALE -9.1571478+01 

-6.5145406+03 OXMP 
l.6224381+02 VMP 

-6,5145406+03 OXME 

7 .2298700+04 
1. 3126755•02 

-2.0433235+07 

OXM 
LOM 
RAS 

4.0Q47493+01 RAN 
-8,9559882+00 INHP 
-9, 9372965+00 SLR 

7, 6551134-01 PX 
3.8422409-01 sxo 

5, 7043972+03 OYMP 
6.6046437+03 PTMP 
5.7043972+03 CYME 

-2.5757744+03 
2.5005757+02 

-3. 7715883+01 

OYH 
VM 

LOS 

-4.2226877+01 APF 
2·2842078+01 APO 
6,8408439+03 PER 

-3,3280264+03 OlMP 
-7,6458013+01 AlMP 
-3.3280264+03 DZME 

-1.6541819+03 OLM 
3,2292668+03 ARGM 
8 . 1074143+01 DES 

- 5,3333457+01 RP 
3.4494405+05 TFP 
5.0656866+02 MTA 

- 7.358066 2•0 1 
1.1240033•0 2 

-7.3580662•01 

-1.028<181+03 
1. 34403 73• n 

- 1.485603 2•0 1 

3.4540803•03 
2.164i:Ull+J2 
3.6000000•02 

2,9514762-02 PY -8,5601671-01 Pl -5,161048!>-0l 
0,0000000 SYD 0.0000000 SlO 0.0000000 

FEB. 1971, HRs •• 4 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

8 DAYS, 10 HRS., 44 MINS., 59,999 secs. G.F.T. RAGR .24497024lo3o707+003 

RXYl 
ROXYl 

-.81931884727745990•001 
.16670478427430326•000 

• 2034 58 42618726638+00 2 
- , 10015801971881725+00 I 

.B0348883351134132+DOI 
-.529l938Be37171900+0DO 

SELENOCENTRIC 
XL 100690302+05 YL 
RL l. 4259546+05 OECL 

SELENCGRAPHIC 
xs 1.3836483+05 

ALTS 104165697+05 
LTS ~9.4138863-02 

"LIN 1.7568627+02 . 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -2.8216796+04 y 
R 8.0446710+04 DEC 

GEOGRAPHIC 
XG -5,1551135+04 YG 
ALT 7 , 7004142+04 LAT 

EARTH-MOON PLANE 
XMP -7.6372646+04 YMP 
RMP 8,0446709+04 OEMP 
XME -7.6372646+04 YME 

PLANETARY COORDINATES 
XM -1,3511981+05 YM 
RM 2,1671001+05 OEM 

XSUN 6,0943119+07 YSUN 

-8.3229934+04 ZL 
- 1.8173378+01 RAL 

3.3537147+04 ZS 
-3.2136308+00 LONS 

1,4734701+01 LTE 
-3,4478607+01 LAP 

7,0069729•04 z 
2.0119210+01 RA 

-5.5212632+04 lG 
2.0124516+01 LON 

2.4419552+04 lMP 
-4,6524448+00 RAMP 

2,4419552+04 lME 

1.5329966+05 ZM 
1.9445858+01 RAM 

-4,7111595+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,7418210+05 ECC 9,8016425- 01 INC 

VH -9,3371352+02 RNMP -2.8871748+01 APMP 
TA -1,5898265+02 EA -5,6699062+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4, 32H.463-0l WY 
QX 9.0120186-01 QY 

-4. 7644334-01 
-2.0057814-01 

****** CSM I EARTH RE~. /PHASE 32- 111 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

, 203000000000000+00,3 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

-4, 44 74599+04 OXL 
-3.7902737+01 Vl 

-7.9~37639•03 
1.3624711•01 
1. 7660821+00 

-3.7980584+08 

2.7671621+04 
1.1193445+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

3.5402535+03 DYL 
5,8346876+03 PTHL 

6,3663033+03 DYS 
6,6785170+03 PTR 

-I. 7649214+02 OSMP 
5.7216252+03 VT 

-4,1625214+03 OZL 
7,8702262+01 All 

-2.0008214+03 Ol S 
5. 8950377+0 I AlR 
3,4279084-01 RSMP 
3.4446472+03 SEASV 

9.6900571+02 DY -5 .8218901+03 
6.6 554824+03 PTH - 7,640 0211+01 

oz 
Al 

2. 76 71620+04 
2. 2696421 •02 

OXG -1,9598294+04 DYG 2·6182323+04 DlG 
VE 3.2849189+04 PTE -1.1357433+01 AlE 

-6.5251353+03 OXMP 
l.622h873+02 VMP 

-6.5251353+03 DXME 

7.2146221+04 OXM 
1·3139327+02 LOH 

-2,0428812+07 RAS 

4,0045805+01 RAN 
-8,9557576+00 INMP 
-9. 7612314+00 SLR 

7 . 6553030-01 PX 
3.8419214- 01 sxo 

5, 7466237+03 OYMP 
6.6554824+03 PTMP 
5.7466237+03 OYME 

- 2.5712478+03 OYM 
2,4 642303+02 VM 

- 3,7705531+01 LOS 

-4.2225211+01 APF 
2.2840109+01 APO 
6.8415303+03 PER 

-3.3566282+03 DZMP 
-7,6400211+01 AlMP 
-3.3566282+03 OlME 

-1·6593687+03 DlM 
3.2290998+03 ARGM 
707324229+01 DES 

-5.3335509+01 RP 
3,4490916+05 TFP 
5, 0649334+ 02 MTA 

2,9497145-02 PY -8.560 1994-0 1 PZ 
0,0000000 SYD 0,0000000 SZO 

-2.0453&51+03 
- 1.03B973u•02 

-2. 6360398•02 
-8,9047933+Jl 

lol343b82+0I 
-6.0612015•01 

-3.0 76CJ47 1/•()3 
l.253t1499+CJZ 

-3. 076UJ 93+J3 
-C?.l6ll3bb+Ol 

-6.93470b4•01 
1.1238613•32 

-6. 9347CJ64+01 

-L.030bb29+03 
I, 3459017+02 

-l .485331••0 l 

3.4550J3"t+::)3 
2. l648333+ J2 
3. 6000000+ (J l 

-5.16 IOU!> 3-u l 
0.0000000 

FEB, 1971, HRS.' 19 MINS .. 60.000 secs. G.M.T. USNM USFT I S<C 

DAYS, 10 HRS., 59 MINS., 59,999 SECS , G,E,T, RAGR , 24873050777>70&+0 03 

RXYl 
ROXYl 

-.81511109604439382•001 
.16993213871431253•000 

.20094448052399356+002 
-. 10096080591030325•001 

.79021959713288237+001 
-.53235530165952290+000 

SELENOCENTRIC 
XL 1,0742845+05 YL -8,3 849547+04 ZL 
RL 1,4344600+05 OECL -1,8189717+01 RAL 

SELENOGRAPHIC 

-4,4778738+04 OXL 
-3.7972579+01 VL 

3.5544744+03 DYL -4.2040076+03 Oll 
5.8785216+03 PTHL 7,8615532+01 All 

-2 .0613224+03 
-1. 037bd2 5•J2 



XS 
AL TS 

L T S 
LIN 

1.3931078+05 vs 
1.4250 750 +05 LATS 

-9.3824465-02 LNS 
I. 7561402+ 02 LAN 

GEOCENTRIC 
x -2.8071884+04 y 

7.9484922+04 DEC 

GEOGRAPHIC 
XG -5 . 4306861+04 VG 
ALT 7 .6042341+04 LAT 

EAR TH -,..CON PLANE 
XM P - 7.5464745+04 YMP 
RMP 7.9484922+04 OEMP 
XME -7.5464745+04 YME 

PLANFHR Y COORDINATE S 
XM - 1.3550034+05 YM 
R~ 2.1672277+05 OEM 

XSlJN 6.095267 7+ 0 7 YSUN 

3.3237562•04 ZS 
-3.2101406+00 LONS 

1.4608275+01 LTE 
-3.35 71576+01 LAP 

6.9203943+04 z 
2.0022394+01 RA 

-5.1263837+04 ZG 
2.0027743+01 LON 

2.4087711+04 ZMP 
-4. 7160665•00 ~A•P 

2.4087711+04 ZME 

1. 5305349+05 ZM 
1.9401820+01 RAM 

-4.7 101 392+07 ZSUN 

GEOCENTRIC OSCULATING ELCMENT5 
S~A 1.7416497+05 ECC 9.8016034-01 INC 

VH -9.2 743576+02 RN~P -2.8999223+01 APMP 
Th -1.5881480+02 EA -5.6315013+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3236b51-01 WY 
QX 9 .0121590-01 QY 

-4. 7643923-01 
-2 .005743 1- 01 

****** CSM I EARTH PfF. /PHASE 32-112 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 20325000000 0000+003 HRS. FROM LAUNCH 

RES TART COORDINA TE S ( ER ANO ER/HR I 

-0.0327196•03 
1.3419090+01 
1.7515407+00 
1. 7311456+02 

2. 7214638+04 
l o l 207944+0 2 

oxs 
VRS 
LNE 

OR 

ox 
v 

738 

6.4064882+03 DYS 
6.7298174+03 PTR 

-1. 7650378+02 OSMP 
5.7628599+03 VT 

-2.0441306+03 DlS 
5.8905584+01 AZR 
3.4181926-01 RSMP 
3.4756133+03 SEASV 

9.8776538+02 DY -5 .8685536+03 
6.7075378+03 PTH - 7.6340662•01 

oz 
AZ 

-2.6245505+02 
-8.9005061+01 

1.1229079+01 
- 6.074bll8+01 

-3.0944243•03 
1.2543281+02 

2.7214636+04 
2.2334893+02 

OXG -1.7603350+04 OYG 2.7111466+04 OlG -3.0944:152+03 
VE 3.2472836+04 PTE -1.1579004+01 AlE -9.165J076+01 

-6.5350894+03 OXMP 
1 .6229735+02 VMP 

-6,5350894+03 OXME 

7 . 1993375+04 OXM 
1.31 51890+02 LOM 

-2.0424389+07 RAS 

4.0044163+01 RAN 
-8.9555236+00 INMP 
-9.5850956+00 SLR 

706554873-01 PX 
3.6416118- 01 sxo 

5. 7899926+03 OYMP 
6. 7075378+03 PTMP 
507899926•03 OYME 

-2.5667090+03 OYM 
2.4276840+02 VM 

-3.76q51 79+0l LOS 

-4. 2 2 23603+01 APF 
2.2838201+01 APO 
6,8421921+03 PER 

-3.3856804+03 OlMP 
- 7.6340685•01 AZMP 
-3.3856804+03 OZME 

-!.6645461+03 OZM 
3.2289330+03 ARGM 
7.3574312+01 DES 

-5.3337493+01 RP 
3.4487457+05 TFP 
5 .0641866•02 MTA 

2.9480049-02 PY -8.5602312-01 Pl 
0.0000000 SYO 0.0000000 SZO 

-6.495:>205•01 
1.1237151•02 

-6.4953205+01 

-1.0331020+03 
1.3471660+02 

-l .4849997•01 

3.4553737+03 
2.1648353+02 
3.6000000+02 

-5.1609623-01 
0.0000000 

FEB. 1971, HRS., 34 MINS,. 60.000 SECS. G.M.T. USNM USFT I SEC 

8 DAYS, 11 HRS., 14 MIN S., 59.999 SECS. G.E.T • RAGR .252490774522869+003 

RXYZ 
RDXYZ 

- • 610 62 13 77882 90 691 •001 
.17326300011756469•000 

.19841022381234734+002 
-.10178304335815453+001 

.77687054496181585+001 
-.53557953497018698+000 

SE L ENOCENTR!C 
XL 1.0795603+05 YL -6.4475393+04 ZL -4.5085267+04 OXL 3.5692848+03 DYL 

5.9237016+03 PTHL 
-4.2466339+03 OZL 

7,8529144+01 AZL 
-2. 0776305+03 

RL l . 4430273+05 OE:L -1.8206052+0 1 RA L -3.8043112+0 1 VL -1.036;b03+02 

SfL ENCGRAP H!C 
XS 1.4026277+05 VS 

ALT~ 1.4336423+05 LAT S 
LT S -0.35091 16- 0 2 LN S 
LIN J.7553 62 0+0 2 LAN 

GEOCEN TRIC 
- 2. 7924149+04 y 

7 .65 15798+04 DEC 

GECGRAPH IC 
XG -5.6764033+04 VG 
AL T 7.5073205+04 LAT 

EARTH-MOON PLANE 
XMP -7.455 1 075+04 YMP 
RMP 7.8515797+04 DEMP 
XME -7.455 1 C75+04 YME 

PLANETA RY cno ROINATES 
XM - 1.3 588018+05 YM 
RM 2 .1673 550+ 11 5 [)EM 

XSUN b.096223 4+(1 7 V SUN 

3.293 152 0+04 ZS 
-3.2064831+00 LONS 

1 .448 1852+01 LTE 
-3.26 72 607+0 1 LAP 

6.8331162+04 z 
1.9923077+01 RA 

-4.7188451•04 ZG 
1.9928469+01 LON 

2.3749501+04 ZMP 
-4.78 12151+00 RAMP 

2.3749501+04 ZME 

1 .5280655+05 ZM 
1.9357702+01 RA~ 

-4.7091 189+07 ZSUN 

G<OCENTR I C OSCULATING ELEMENTS 
SMA l .74 l4 q00+05 E:c 9 .8015652- 01 INC 

Vii -Q .210847 2+0 2 RN~P -2.9126663+01 APMP 
TA -l.~86471\7+02 EA -5.5926 lhS+Ol MA 

GfOCEN TRI C UNIT VECTnPS 
wx -4. 3z33 qz F1-n1 wv -4. 764351 8-0 l 
OX 9.0122952-01 QY - 2 .0057059-0l 

*U*** CSM I EARTH PFF. /PHA SE 32-113 
M[AN-8F-EPOCH 197 1 

wz 
Ql 

.2035onJQ(H)00000+003 HRS. FROM LAUNCH 

RE ST flRT COOR DI NA TE S I fR ANO ER/HR I 

-8.0714980+03 
1.3212848+01 
l • 7369918+00 
l. 6893503+02 

oxs 
VR S 
LNF 
o~ 

6.4477829+03 DYS 
6. 7 82 45 75+03 PTR 

- 1.7651544+02 OSMP 
5.8053812+03 VT 

-2. 0879648+03 ozs 
5.8863813+01 AlR 
3.4084755-01 RSMP 
3.5070325+03 SEASV 

-2 .6120911+02 
-0. 8960709•0 l 

l.111 2493+0 1 
-6. 088356b+Ol 

2.6754905+04 OX 1.0071267+03 DY -5.9163480+03 OZ -3. ll3lb58+03 
l.1222782+02 V 6.7608636+03 PTH -7.6279337+01 AZ l.2548161+02 

2.6 7 54905+04 OXG - 1.5568904+04 OYG 2.7891308+04 OZG -3.1131706+03 
2.1973705+02 VE 302093733+04 PTE -1.1609080+01 AlE - 9.169b764+01 

-6. 5443806+03 OXMP 
1.6232985+02 VMP 

-6.5443806+03 OXME 

7 . 1840172+04 OXM 
1.3164446+02 LOM 

-2.04 19965+07 RA S 

4.0042568+01 RAN 
-8.9552 778+00 INMP 
- 9.4088902+00 SLR 

7.6 556664-01 PX 
3.8413122-01 sxo 

5.8345571+03 OYMP 
6.7608636+03 PTMP 
5.8345571+03 CYME 

-2.5621581+03 OYM 
203915368+02 VM 

- 3. 76848 27+01 LOS 

-4.2222049+01 APF 
2.2836348+01 APO 
6.8428297+03 PER 

-3.4151975+03 OZMP 
-7. 6279345+01 AlMP 
-3.415 1975+03 OZME 

-1.6697141+03 OZM 
3.2287664+03 ARGM 
6.9824398+01 DES 

-5.3339407+01 RP 
3.4484030+05 TFP 
5.0634462+02 MTA 

-6.0390120+01 
l. l235b46+02 

- 6.0390120•01 

- 1.03553~3+03 
l. 346430 l+l2 

-1.4846680•01 

3.4557039+03 
2ol64B372+02 
3.6000000•02 

2.9463474-02 PY -8.5602626-01 PZ -5. 1609199-0 1 
0.0000000 SYD 0.0000000 szo 0.0000000 

FEB. 1971, 7 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 11 HRS., 29 MINS., 59.999 SECS. G.E.T. RAGR .25625104l2b5950+003 

RXYZ 
R OX YZ 

-.~n6447038Q7298600+00 1 

• l 7o 7027 223 6879683+000 
. 195 85515906686784+002 

-. 10 262559 738603446+001 
• 76344007724319901+001 

-.53886894954462433+COO 

SELENOCEN TR IC 
XL l .0843'i95+J5 Yl -B.5107640+04 ZL -4 .53 q4239+Q4 OXL 3.58Hl58+03 DYL 

5.9702883+03 PTHL 
-4.2904506 +03 OZL -2.0943 i 32+03 

7.8443144+01 AZL -1.0350049+02 RL 1·4 5 165.136 +05 OE::'. l 

SE L EN CG RAPHIC 
XS l . 4122!)95+1) 5 

AL TS l. 4422736 +05 
LT S -9. 319 447 3- 02 
LI N l .7545R72+ 02 

GEOCfN TR I C 

vs 
LA.TS 

LNS 
LAN 

x -2 . 7773 5 00+04 y 
R 7,753Qll;6+04 DEC 

GE ClGRAPH l C 
XG -5.8917~12+ 0 4 VG 
Al T 7. 4096'i59+04 LAT 

EARTH-MCON PLANE 

- 1 .8222363+0 1 RA L - 3.8114343+01 VL 

3.2018~43+04 ZS 
-3.2026521+00 L ONS 
l.4 355426+0 1 LTE 

-3 . 1782142+01 LAP 

6. 7451215+04 
l.9821136•01 RA 

-4.3008701+04 ZG 
1.96 26575+01 LON 

-8. 11 00654+03 
I. 3005975+0 1 
1 . 7 224362+00 
l .6654319•02 

oxs 
VRS 
LNE 

OR 

2.6292369+04 ox 
l.1237975+02 v 

6.4902441+03 DYS 
608364957+03 PTR 

- 1.7652711+02 OSMP 
5.8492487+03 VT 

-2.1323411•03 ozs 
5 .8 825161+01 AlR 
3.3987584-01 RSMP 
3.5389209+03 SEASV 

1.0271208+03 DY -5.9653231+03 
6.81,5170+03 PTH -7.6216090+01 

oz 
AZ 

-2.5985955+02 
-8.89 14719+01 

1.09%920+0 1 
-6. 1024497+01 

-3.1322B62+03 
l o255Jl43+02 

2.6292369+04 
2.1612871+02 

OXG - 1.3505900+04 DYG 2.8520514+04 OlG -3.1322894+03 
VE 3.1711834+04 PTE - !.2048154+01 AZE -9.1742Sb2+01 

• 



'1 

• 

G 

XHP 
RHP 
XHE 

-7.3631473+04 YHP 
7.7539165+04 DEMP 

-7.3631473+04 YHE 

PLANETARY COORDINATES 
XM - 1,3625935+05 
RH 2.1674820+05 

XSUN 6. 0971 789+07 

YM 
OEM 

YSUN 

203404845+04 ZMP 
-4.8479585+00 RAMP 

2. 3404845+04 ZMf 

1.5255885+05 ZM 
l.9313503+01 RAH 

-4.7080984+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.7413117+05 ecc 9.80152,9-01 INC 

VH -9.1465842+02 RNMP -2.9254073+01 APMP 
TA -1.5846665+02 EA -5.5532363+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.323 1295- 01 WY 
QX 9.0124261>-0l QY 

-4. 7643116-01 
-2 .0056698-01 

•••••• CSM I EARTH REF. /PHASE 32-114 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.203750000000000+003 HRS. FROM LAUNCH 

KtSTART COORDINATES I ER AND ER/HR I 

-6.5529832+03 DXMP 
1 .6236638+02 VMP 

-6.5529832+03 OXMf 

7.1686607+04 
1. 31 76993+02 

-2. 0 415540 +07 

OXM 
LOH 
RAS 

4, 0041022+01 RAN 
-8.9550234+00 INMP 
-9.2326156+00 SLR 

7.6558400-01 PX 
3.8410223-0l SXO 

FEB. 1971, HRS. t 

739 

5.8803745+03 DYMP 
6.8155169+03 PTMP 
5.8803745+03 DYHE 

-2. 5 5 7 59 50 +O 3 
2.3551889+02 

-3.7674476+ 01 

OYM 
VM 

LOS 

-4.2220'54+01 APF 
2, 2834555+01 APO 
6,8434435+03 PER 

-3.4451954+03 OZMP 
-7.6216090+01 AZMP 
-3.4451954+03 OZME 

-1.6748726+03 OZM 
3.2285999+03 ARGM 
6.6074484+01 DES 

-5.3141256+01 RP 
3.4480632+0 5 TFP 
5,0627122+02 MTA 

-5.5648281+01 
1.123409)+02 

-5.5648281+01 

-1. 0379630+03 
1.3496941+02 

-1.4843361+01 

3.4560187+ 0 3 
2.164&391+02 
3.6000000+02 

2•9447405-02 PY -8.5 602933-01 Pl -5.1608779-01 
0.0000000 SYO 0.0000000 SZO 0.0000000 

MINS .. 60.000 secs. G.M.T. USNM USFT I StC 

DAYS. 11 HRS •• 44 MINS., 59,999 SECS. G.E.T. RAGA ,2600113080090 3 1+0 0 3 

RXYZ 
RDXYZ 

-.80198528683730405•001 
.1 8025705003448619+000 

.19327876697522943+002 
- • 10348938958687973+001 

.74992653358761357+001 
-.54222603638778218+0 00 

SELENOCENTRIC 
XL 1.0901801+05 YL 
RL 1 .4603559+05 DECL 

SELENOGRAPHIC 
XS l,4218552+05 

ALTS 1,4509710+05 
LTS -9,2879482-02 
LIN 1, 7537538+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -2.7619840+04 y 
R 7,6554841+04 DEC 

GEOGRAPH JC 
XG -6, 0764178+04 YG 
ALT 7,3112221+04 LAT 

EARTH-MOON PLANE 
XMP -7.2705760+04 YMP 
RMP 7,6554840+04 DEMP 
XME -7,2705760+04 YME 

PLANETARY COORDINATES 
XM -1.3663785+ 05 YM 
RM 2, 1676088+05 DEM 

xS UN 6,0981342+07 YSUN 

-8.5746464+ 0 4 ZL 
- 1.8238701+01 RAL 

3.2299756+04 ZS 
-3.1986395+00 LONS 

1.4229004+01 LTE 
-3, 0900482 +01 LAP 

6.6563922+04 l 
1.9716453+01 RA 

-3.8746945+04 ZG 
1,9721935+01 LO~ 

2.3053658+04 ZMP 
-4, 9163684+ 00 RAMP 

2 ·3053658+04 ZME 

1,5231039+05 ZM 
1.9269221 +0 1 RAM 

-4, 7070717+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7411449+05 ECC 9.8014913-01 INC 

VH -9, 0815424+02 RNMP -2, 9381454+01 APMP 
TA -1,5828595+02 EA -5.5133445+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3228746- 01 WY 
QX 9.0125541-0l QY 

-4. 7642719-0 1 
-2.0056345-01 

•••••• CSM I EARTH REF, /PHASE 32-115 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,204000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-4,5 705712+04 OXL 
-3,8186283+01 VL 

-8. 1484640+03 
1.2798466+01 
I. 7078738+00 
1. 6509393+02 

2.5826971+04 
1 .12 53537+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

3.6008008+03 DYL 
6.0183465+03 PTHL 

6,5339320+03 DYS 
6,8919933+03 PTR 

-1. 7653880+02 CSMP 
5,8945257+03 VT 

-4,3355111+03 OZL 
7 .8357587+01 All 

-2.1 772770 +03 ozs 
5 • 8789746+01 AZR 
3.3890444-01 RSMP 
3,5712935+03 SEASV 

1.0477810+03 DY -6,0155328+03 
6,8715588+03 PTH -7,61508 55+01 

oz 
AZ 

2.5826969+04 OXG -1.1425285+04 DYG 2.8998545+04 DZG 
2.1252407+02 VE 3.1327092+04 PTE -1.2296756+01 AZE 

-6,5608690+03 DX MP 
l.6240714+02 VMP 

-6.5608690+03 OXME 

7.1532683+04 OXM 
1.3189532+02 LOM 

-2.04 11115+07 RAS 

4,0039520+01 RAN 
-8,9547638+00 INMP 
-9,0562 729+00 SLR 

7 ,6560088-01 PX 
3.8407419- 01 sxo 

5.9275057+03 OYMP 
6.8715588+03 PTMP 
5,9275057+03 DYME 

-2.5530197+03 OYM 
2.3188402+02 VM 

-3.76~4 125+01 LOS 

-4.2219110+01 APF 
2.2832819+01 APO 
6.8440341+03 PER 

-3.4756908+03 OZMP 
-7.6150855+01 AZMP 
-3.4756908+03 OZME 

- 1 .6800217+0 3 OZM 
3,2284336+03 ARGM 
6,2324567+01 DES 

-5,3343039+01 RP 
3,4477265+05 TFP 
5.0619847+02 MTA 

2.9431842-02 PY -8,5603237-01 Pl 
0.0000000 SYO 0.0000000 SZO 

-2.1114150+03 
-l.0330143+02 

-2.5839885+02 
-8.8867029+01 

1.0881360+01 
-6.1169064+01 

-3.1517999+03 
1.2558230+02 

-3.1517999+03 
-9.1790635•01 

-5.071748•• 0 1 
1.123 2 49 5•02 

-5.0717489•01 

-1.0403850•03' 
1 . 3509579•02 

-1.484004 1•01 

3. 4563"32•03 
2. 1648409+02 
3.600(1000•02 

-5.1608364-01 
0.0000000 

FEB, 1971, HRS., 19 MINS .. 60.000 secs. G,M,T. USNM USFT I StC 

DAYS, 11 HRS., 59 MINS •• 59,999 secs. G.E.T. RAGA .263771574752 113+003 

RXYZ 
ROXYl 

-.79743318012273914+001 
• 1839321.5 511 016126•000 

.19068050443196594+002 
-. 10437540266848230+001 

• 736 32818961234301 +00 I 
- • 54565342 55 76 72998+000 

SELENOCENTRIC 
XL 1.0955260+05 YL 
RL 1.4691214+05 DECL 

SELENOGRAPHIC 
XS 1,4315665+05 

ALTS 1.4597364+05 
LTS -9,2565C97-02 
LIN 1,7528800+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -2. 7463069+04 y 
R 7.55~2635+04 DEC 

GEOGRAPHIC 
XG -6.2301929+04 YG 
ALT 7,2120001+04 LAT 

EARTH-~OON PLANE 
XMP - 7,1773751+04 YMP 
RMP 7,5562634+04 DEMP 
XME - 7.1773751+04 YME 

PLANETARY COORDINATES 
XM - 1.3701566+05 YM 
RM 2.1671353+05 OEM 

XSUN 6,0990892+07 YSUN 

-8,6392062+04 Zl 
- 1,8255003+01 RAL 

3.1973868+04 ZS 
-3.1944390+00 LONS 

1.4102580+01 LTE 
-3.0027888+01 LAP 

6,5669099+04 l 
1,9608892+01 RA 

-3.4425572+04 ZG 
1.9614422+01 LON 

2.2695849+04 ZMP 
-4.9865227+00 RAMP 

2.2695849+04 ZME 

1.5206116+05 ZM 
1,9224860+01 RAM 

-4, 7060568+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7409795+05 ECC 9,8Q14557-01 INC 

VH -9, 0156969+02 RNMP -2,95 08800 +01 APMP 
TA -1.58 10056+02 EA -5.4729238+ 01 MA 

-4.6019749+04 OXL 
-3.8258950+0 1 VL 

-8.1866196+03 
l. 2 590303+01 
1,6933049+00 
1,6421611•02 

oxs 
VRS 
LNE 

OR 

3,6175757+03 DYL 
6,0679460+03 PTHL 

6.5789116+03 DYS 
6.9490165+03 PTR 

-1. 7655051+02 DSMP 
5.9412805+03 VT 

-4,38 18729+03 OZL 
7 .8272536+01 All 

-2.2227906•03 ozs 
5.8757689+01 AZR 
3.3793306-01 RSMP 
3.6041665+03 SEAS V 

-2. 1289<1 l +03 
- l. 032lttbY+.)2 

-2. 568 1903•02 
-8. 8817b20+01 

1.076>81 >+0l 
-6.13l74£b+Ol 

2. 5 35865 3+04 
1.1269487+02 

ox 1.0691433+03 ov -6.0670342•03 oz -3.17 17 2<4•03 
V 6.9290543+03 PTH - 7,6083 52 1+01 AZ J.25634~6•02 

2.5358652+04 
2.0802330•02 

DXG -9.3379626+03 DYG 2.9325633+04 OZG -3.171719>•03 
VE 3.0939459+04 PTE - 1.2555464+0 1 AZE -9,1841151•01 

-6,5680109 +03 DXMP 
1.6245233+02 VMP 

-6,5680109 +03 OXME 

7.1378402+04 OXM 
1.3202063+02 LOM 

-2,0406689+07 RAS 

4, 00 38064+0 l RAN 
-8 .9 544940+00 I NMP 
-8. 8798623+00 SLR 

5.9760159+03 OYMP 
6.9290541+03 PTMP 
5.9760159+03 DYME 

-2,5484324+03 DYM 
2.2824906+02 VM 

-3.7653774+01 LOS 

-4.2217722+01 APF 
2.2831141+01 APO 
6,8446022+03 PER 

-3,5067005+03 OZMP 
-7. 6083529+01 AZMP 
-3,5067005+03 OZMF 

-1,6851 613+03 DZM 
3,2282674+03 ARGM 
5.~574653+01 DES 

-5.3344754+01 RP 
3.4473928+05 TFP 
5.0612634+02 HTA 

-4.55Bbbl3+01 
1.1230842'02 

-4. 55Bt>bl J+Ol 

- I .042ti012+03 
l .352££lb+02 

-l.483t>7 2 l+Ul 

3.456017~+03 

2.1648425•02 
3.6000000+02 



GE OC EN TRIC UNIT VECT ORS 
WX -4,3226285-0 1 WV 
QX 9,0126771- 01 QV 

-4. 764 2326-0 1 
-2 .0056002-01 

•***** CSM I EARTH REF. /PHASE 32- 11 6 
MEAN-OF-E POCH 19 71 

Ml 
Ql 

• 2042 50000000000+003 HRS. FROM LAU NC H 

RESTART COORD I NATES ( ER ANO ER/HR I 

740 

7 .65 61721 - 01 PX 
3.8404713-01 sxo 

2.9416777-02 PY -8.5603.538-01 PZ 
0 , 0000000 SYD 0.0000000 SZO 

-5.1607955-01 
0.0000000 

FEB. 1971, HRS., 34 MINS ., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 12 HRS ., 14 MINS,, 59.999 SECS. G.E.T. RAGR .267531841495194+003 

RXVZ 
RDXYZ 

-.79278761740553613+001 
. 18773467848184520•000 

. 18805980294 462 786+00 2 
-wl0528468582368890+001 

.72264325333971309+001 
-.54915389639086071+000 

SFLENOCEN TRIC 
XL 1.1008972+0 5 VL -8.7044626+04 LL -4.6336410+04 OXL 3.6350793+03 DYL 

6 . 1191606+03 PTHL 
-4 .4295967+03 OZL -2.1468579+03 

7•81A8041+01 AZL - 1.0307200+ 0 2 RL 1.4779572+05 OEC L - 1.8 2 71 284+0 1 RA L -3.8 332359+01 VL 

SE LF. NCGR APHIC 
XS 1.4413454+05 

ALT S l. 4685723+05 
LT S -9,224996 1-02 
LIN 1.7519640+02 

GEOCENTR IC 

vs 
LAT S 

LN S 
LAN 

x -2. 730 3079+04 v 
R 7 .4562349+04 DEC 

GEOGR ~PH IC 
XG -6,3530677+04 VG 
ALT 7,111 9700+04 LAT 

EARTH- •OON PLANE 
XMP -7. 0835255+04 VMP 
RMP 7.4562 34q+Q4 DE"1P 
XME -7.0835255+04 VMF. 

PLANETARY COORDINATES 
XM - 1 . 3 739 280+05 VM 
RM 2. 1678 tl5+05 OEM 

XSUN f. 100044 1+07 VSUN 

3.1641195+04 ZS 
- 3.190041,+00 LONS 

1 .39 761 58+01 LTE 
-2 .9164 6 7 5+0 1 LAP 

6.4766546+04 l 
1 ,94983 12+01 RA 

- 3 ,0066868+04 ZG 
1 ,95 0 3888+0 1 LON 

2,2331 32 7+04 ZMP 
-5.0585015+00 RAMP 

2.233132 7+04 ZME 

1. 518 1117+05 ZM 
l. 91804 18+0 1 RAM 

-4, 7050 358+07 ZS UN 

GEOC ENTR IC OSCULATING ELEMEN TS 
SMA 1. 7 408 155+05 ECC 9,80 14208-0 1 INC 

VH - 8,9490208+02 RN MP -2.9636 11 4+0 1 APMP 
TA - 1.57911 25+02 EA -5.4319562+0 1 MA 

GEOC ENTRIC UNIT VECTORS 
WX -4,3223905-0 1 WV 
ex 0.0 12795 8-0 1 QV 

-4. 76419 3 7-0 l 
-2,0055667-01 

• ••••• CSM I EARTH R<F. /PHASE 12- 117 
MFAN - OF-EPOCH 197 1 

Ml 
QZ 

• 204500000000000+003 HR S . FROM LAUNCH 

RESTAR T COORDINATES ( ER ANO ER/HR I 

-8.22453 12+03 
J.2381478+01 
l. 6 787 294+00 
l .6375117+02 

DXS 
VRS 
LNE 

OR 

6.625 25 18+03 ovs 
7.0076355+03 PTR 

- 1.7656223+02 OSMP 
5.9995854+03 VT 

-2.2689013+03 ozs 
5.8729117+01 AZR 
3.3696137- 01 RSMP 
3.6375571+03 SEASV 

- 2.5511138+0 2 
-8.8766299•01 

1.0650284+01 
- 6.1469753+01 

2. 48 87353+04 OX 1.0912463+03 DY -6.1198881+03 OZ -3.1920695+03 
1.1285841+02 V 6 •9880723+03 PTH - 7.6013996+01 AZ l .2 568735+0 2 

2.48e7352+04 DXG - 7.2547292+03 OYG 2.9502785+04 DZG -3.1920621+03 
2. 05 32 657+02 VE 3.0548891+04 PTE - 1 .2 824898+01 AZE - 9.189422 6+01 

- 6 . 5743752+03 OXMP 
1.62 50216+02 VMP 

-6.5 743 752+03 OXME 

7 , 1 223 76 3+04 OXM 
l.32 14586+02 LOM 

-2,0402262+0 7 RAS 

4,0036654+01 RAN 
-8,9542208+00 INMP 
-8. 70 3385 7+00 SLR 

7 ,6563306-0 1 PX 
3 . 8402 096-01 SXO 

6.0259750+03 DYMP 
6 , 9880723+03 PTMP 
6.0 25 9750+03 CVME 

-2.5438331+03 DYM 
2.2461402+02 VM 

-~. 7643424+01 LOS 

-4.22 1 6384+01 APF 
2.2 829516+01 APO 
6 . 8451470+03 PER 

2.94022 ll - 02 PY 
0.0000000 SYO 

-3.5382427+03 DZMP 
- 7,6013999+01 AZMP 
-3. 5382427 +03 OZME 

- 1.6902914+03 DZM 
3 .22 81014+03 ARGM 
5.4824736+01 DES 

-5.3346407+01 RP 
3.4470620+05 TFP 
5. 0605484+02 MTA 

-8.5603830-01 Pl 
0.0000000 szo 

- 4.0243919+01 
1.1229133+02 

- 4.0243919+01 

- l.045 l ll7+03 
1.35348; 2+02 

- l .4833401+01 

3.4568989+03 
2.1648442+02 
3.6000000+02 

-5.1607;48-0l 
o. 0000000 

FEB , 197!, HRS., 49 MINS., 60 . 000 SECS. G.M.T. USNM USFT I SEC 

8 DAYS, 12 HRS., 29 MINS., 59.999 SECS. G.E.T • RAGR • 271292108238275 +003 

RXY l 
ROXY Z 

-.78804532490439773+001 
.19 167177603329 7 85+ 000 

.1854 16 0 6689844 11 3•00 2 
- .10621836069264070+001 

• 70886986133113466+ 00 I 
-. 55273038834176773+000 

SELENOCENTR IC 
XL 1.1062 950+05 VL 
RL 1 .4868658+05 OECL 

SE LEN OGRAPHIC 
XS l .45 11 94 1+ 05 

ALTS 1.4774809+05 
LT S -9,1035429-02 
LI N l.751Q038+02 

GEOCEN TRI C 

VS 
LATS 

LNS 
LAN 

-2. 713 975 7 +04 y 
7.3553773+04 DEC 

GEC!GQflPH [ C 
XG -h.445 l 'Jl2+04 YG 
ALT 7.0111111+04 LAT 

EAR TH -MCON PLAN E 
XMP -6.q890nb l+ 04 YMP 
R"\P 7.3553773+04 OEMP 
X ~[ -6.9890 06 1+0 4 Y"1 E 

PLANF TARY COORD I NA TES 
XM -l.3776q25+05 YM 
RM 2 .1079~75+05 DEM 

XSUN h.lOOQ987+07 YSUN 

-8. 77043 63+04 ZL 
- 1 . 8287 53 7+01 RAL 

3.1301646+04 zs 
-3. I B543A 7+00 LONS 

1.3849733+01 LTE 
-2 .8311105+01 LAP 

6 .38 56061+04 
1 . 93 64559+0 1 RA 

-2.56929?7+04 ZG 
1. 9390 1 84 +01 LOI\ 

2. 196000 1• 04 ZMP 
-5. 13 23955+00 F< AMP 

2. 1960001+ 04 ZME 

1. 51 56042+05 ZM 
1 •9 1 35895+0 1 RAM 

-4.704014 7+0 7 lSUN 

GE OCE NTRIC OSCU LAT ING ELE MEN TS 
SMI\ 1.7406530+05 ECC 9.80 1386 7-01 I NC 

VII -8.68 1487 1+02 PN MP -2.9763 398+0 1 APMP 
TA -1.5771478+02 EA -5.3904225+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.322 1 60.e.-O l WY - 4. 7641553-0 1 
UX 9,0 129104-01 QV -2.005534 1-0 l 

•••••• CSM I FAR TH REF. /PHA SE 32-118 
MEAN-OF-EPOCH I 971 

Wl 
QZ 

• 204 75 000000 0000+003 HRS . FROM LAU NC H 

RESTA ~ T COOR DI NHES ( Ek ANO ER/HR I 

-4 .6655760+04 DXL 
- 3,8406520+01 VL 

-8 . 2621798•03 
1. 2171978+01 
1.6 641467+00 
1.6 366649+02 

2.4413007+04 
1 .130262 0+02 

DXS 
VRS 
LNE 

OR 

ox 
v 

3.6533530+03 DYL 
6.1720696+03 PTHL 

6.6 730273+03 DYS 
7.0679260+03 PTR 

-1. 7657396+02 CSMP 
6.0395180+03 VT 

-4.4787479+03 OZL 
7 .8104172+01 AZL 

-2.3156296•03 DZS 
5 . 8704155+01 AZR 
3.3599030-01 RSMP 
3.6714845+03 SEASV 

1 . 1141315+03 DY -6.1741599+03 
7 . 0486877+03 PTH - 7 ,5942165+01 

oz 
AZ 

-2 .1652422+03 
- 1.0292 131+02 

-2.5326 642+02 
-8. 8712993+01 

1.0534766+01 
-6. 1626225+0 1 

-3.2 128580+03 
1.2574159+02 

2·44 13007+04 
2.0173409+02 

DXG - 5.1862402+03 OVG 2.9531760+04 OZG - 3.212857 9+0 3 
VE 3.0155338+04 PTE -l.3105731+01 AZE - 9 . 1950ll o+O I 

-6.5 799333+03 DXMP 
1. 6255688+ 0 2 VMP 

-6.57 90333+03 OXME 

7 .1068766+04 OXM 
l.3 22 7101 +02 LOM 

-2.0~G7834+07 RAS 

4.0035285+0 1 RAN 
-8.9539373+00 INMP 
-8.5268432+00 SLR 

7 .6564 842- 01 PX 
3.8399572-01 sxo 

FEB . 197lt 9 HRS . , 

6.0774576+03 OYMP 
7. 04 86876+03 PTMP 
6.0774576+03 OYME 

-2·5392215+03 OYM 
2.2097890+02 VH 

- 3.7633074+01 LOS 

-4.22 15100+01 APF 
2.2827949+01 APO 
6 .8456706+03 PER 

-3, 5703368+03 OlMP 
- 7 .5942165+01 AZMP 
- 3.5703368+03 OZHE 

-1.6954120+03 DZM 
3.22793~6+03 ARGM 
5. 1074819+01 DES 

-5.3347997+01 RP 
3.4467343+05 TFP 
5.0598397+02 MTA 

- 3.4670282+0 1 
1.122736 4+02 

- 3.467"28 2•01 

- l.047616 5+0 3 
l. 354 7466+0< 

- l. 48 3008 1+0 1 

3 .4571675+03 
2.1648457+02 
3.6000000+02 

2.9388126-02 PY -8.5604119-01 PZ ~5. 1607146-0 1 
0 . 0000000 SYO 0.0000000 SZO 0.0000000 

MINS,, 60.0CO SECS. G.M. T. USNM USFT I SEC 

DAYS, 12 HRS •• 44 MINS., 59.999 secs. G.e .T • RAGR • 2750523749813;6+003 

RXY l 
Rnxvz 

-,7832028 4296956066+001 
• 195 7 51170 51185168+000 

.18274867166370755+002 
-. 10717762799525260+001 

• 6950060H53326837+00 I 
-.55638601318933167+000 

I> 



•· 

~ 

... 

L 

L 

SELENOCENTRIC 
XL 1.111 7204+05 YL 
RL 1.4958 496+05 OECL 

SELENOGRAPHIC 
XS 1.4611146+05 

ALT S 1.4864647+05 
LTS -9.1620752-02 
LIN I. 7499971+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.6972985+04 y 
R 7. 2536694+04 DEC 

GEOGRAPHIC 
XG -6.5068300+04 VG 
ALT 6.9094017+04 LAT 

EARTH-~OON PLANE 
XMP -6.8937955+04 YMP 
RMP 7 .2536693+04 OEMP 
XME -6.893 7955+04 YME 

PLANETA RY COORDINATES 
XM - 1. 3814502+05 YM 
RM 2.1681132+05 DEM 

XS UN 6.1019532+07 VSUN 

-8.8371492+04 ll 
-l.8303759+01 RAL 

300955127+04 ZS 
-3.1806220+00 LONS 

1.3723311+01 LTE 
-2.7467391+01 LAP 

6.2937428+04 z 
1.9267468+01 RA 

-2.1325518+04 lG 
1.9273143+01 LON 

l.1581771+04 lMP 
-5.2082966+00 RAMP 

2. 15 81771+04 ZME 

1.5130892+05 ZM 
1 .9091293+01 RAM 

-4.7029933+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1 .7404919+05 ECC 9.8013534-01 INC 

VH -B.8 130647+02 RNMP -2.0890649+01 APMP 
TA . -l.5751388+02 EA -5.3483023+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3219392-01 WY -4. 7641174-01 
QX 9.0130213-01 QY -2.0055024-01 

•••••• CSM I EARTH REF. /PHASE 32-119 
MEAN-OF-EPOCH I 971 

Wl 
Ql 

.205000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER /HR I 

-4.6977868+04 OXL 
-3.8481452+0 1 VL 

-8.2995452+03 
1 . 1961792+01 
1.6495582•00 
1.6405890+02 

oxs 
VRS 
LNE 

DR 

7H 

3.6724419+03 OYL 
6.2267581+03 PTHL 

6.7223177+03 ovs 
7 .1299680 +03 PTR 

-1.n5B571+02 DSMP 
6.0911621+03 VT 

-4.5293961+03 DlL 
7 .8020988+01 All 

-2.3629962+03 DZS 
5.8682960 +01 AZR 
3·3501925-0I RSHP 
3.7059662+03 SEASV 

-2.J840923•03 
-I. 027662>+ 0 2 

-2. 5127387+02 
-8.8657606+01 

1.0419262•01 
-6. 1787032+0 1 

2.3935547•04 
1.1319844+02 

OX 1.1378438+0 3 OY -6.2299 192+03 OZ -3.234 1077 +03 
V 7.1109798+03 PTH -7.5867894+01 AZ 1.2579705+02 

2.3935547+04 
1 .9814606+02 

OXG -3. 1429360+03 OYG 2.9415064+04 OlG -3.2341114+ 03 
VE 2.9758757+04 PTE - 1. 3398693+01 AZE -9.2009027•01 

-6.5846480+0 3 OXHP 
1.6 261670+0 2 VMP 

-6. 5A4648 0+03 OXME 

7.0913415+04 OXM 
l.3239607+02 LOM 

-2.0393406+0 7 RAS 

400033959+0 1 RAN 
-8.9536470+00 INMP 
-8.3502355+00 SLP 

7.6566330-01 PX 
3.83S7140-0I SXO 

601305444+03 DVMP 
7.1109798+03 PTMP 
6.1305444•03 DVME 

-2.5345981+03 OYH 
2.1734370+02 VH 

-3. 7622724+01 LOS 

-4.2213863+01 APF 
2.2826433+01 APO 
6.8461722+03 PER 

-3.6030025+03 OlMP 
-7.5867698+01 AlMP 
-3.6030025+03 OZME 

-1.7005231+03 OZM 
3.2277699+03 ARGM 
4. 7 324902+01 DES 

-5.3349525+01 RP 
3.4464095+05 TFP 
5.059137 3+02 MTA 

2.9374532-02 PY -8.5604405-01 PZ 
0.0000000 SYO 0.0000000 SlO 

-2.88699.)£+ 0 1 
1.122;531•02 

-2.8869932+ 0 1 

- 1. 0500 15 4+03 
1.3560119•,2 

- 1 .4826759+01 

3.457428b+03 
2. 164d47£+02 
3 .0000000+0 2 

-5. 16067)1 -01 
0. 0000000 

FEB. 1971, 9 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM US FT I StL 

DAYS, 12 HRS., 59 MINS., 59.999 secs. G.E.T. RAGR .27881264 1724438+003 

RXYZ 
ROX YZ 

-.77825651119663447+001 
.19998120984844810+000 

.18005696 152805 184+002 
-.10616377492718354+001 

.68104987381026776+001 
-.56012406805615621•000 

S EL ENOC ENTR I C 
XL 1.1171747+05 YL 
RL 1.5049113+05 OECL 

SELENOGRAPHIC 
XS 1.4711093+05 

AL TS 1.4955263+05 
LTS -9. 1306228-02 
LIN 1. 7489413+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

x -2.6802637+04 y 
7 . 1 510881+04 OEC 

GEOGRAPHIC 
XG -6 .5384629+04 VG 
ALT 6.8068189+04 LAT 

EARTH-PCON PLANE 
XMP -6. 797870 8+04 VMP 
RMP 7.1510 880+04 DEMP 
XME -6.7978708+04 YME 

PLAN ETARY COORDINATES 
XM -1.38520 11 +05 VM 
RM 2. 1682386+05 OEM 

XSUN 6.1029074+07 VSUN 

-8.Q046240+04 ZL 
-l.831Q94l+Ol RA L 

3.060~545+04 LS 
-3 .17 55810+00 LON S 

1.3596886+0 1 LH 
-2.6633 709+0 1 LAP 

6.20 10421•04 
1.9146865+01 RA 

-I .69&5985+04 ZG 
1 .9152591+0 1 LON 

2. 11 96534+04 lMP 
-5.2863062+00 RAMP 

2. 1196 534+ 04 ZME 

1.5105666+05 lM 
1.90 466 12+0 1 RAM 

-4.70 19719+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7403322+05 ECC 9.80132 10-01 INC 

VH -B.7437217+02 RNMP -3.0017867+01 APMP 
TA - 1 .5 730727 +02 EA -5.3055744+01 MA 

GEOCENTRIC UNIT VECT ORS 
WX -4.3217254-01 WY -4.7640800-01 
QX 9.01317.78-01 QY -2.0054713-01 

•••••• CSM I EARTH RFF. /PHA SE 32-120 

WI 
Ql 

-4.7302804+04 OXL 
-3.8557170+0 1 VL 

-R.3366025+ 03 
I. I 7 50906+01 
1. 6349627+00 
I . 6 529056+0 2 

oxs 
VRS 
LNE 

OR 

3.6923943+03 DYL 
6.2833172+03 PTHL 

6. 7732092+ 03 ovs 
7 .1938486+03 PTR 

-I. 765 9748+02 OSMP 
6.1446072+03 VT 

-4.58 16165+03 Oll 
1. 793857 2+01 All 

-2.41 10237+03 ozs 
5.8665673+0 1 AZR 
3.3404744-01 RSMP 
3.7410237+03 SEASV 

2. 3454905+04 
1.1337535+02 

OX 1.1624318+03 OY -6.28724 10+03 Ol 
V 7 .1 750340+03 PTH -7.5711069+01 Al 

2.3454905+04 
1.9456271+02 

OXG -1.1350004+03 OYG 2.9 15 5925+04 DlG 
VE 2.9359099+04 PTE -1.3704574+01 AlE 

-6.58R4836+03 OXHP 
1.6268193+02 VMP 

-6.5884836+03 OXME 

1.01i;1109+04 OXM 
1.32521D6+02 LOM 

-2.0368 977+07 RAS 

4.0032678+01 RAN 
-8.9533516+00 INMP 
-B.1735641+00 SLP 

7.65t7768-0I PX 
3.8304794-01 sxo 

6.18532 1 3+03 OYMP 
7. I 750339+03 PTMP 
6. 1 853213+03 DYME 

-2.5299626+03 OYM 
2.1370842+02 VM 

-3.76 12375+01 LOS 

-4 . 2212677+01 APF 
2·2824969+01 APO 
6.8466532+ 0 3 PER 

-3.6362608+03 DlMP 
-7.5791069+01 AlMP 
-3 .6362608+03 OZME 

-1.7056246+03 DlM 
3.1276043+03 ARGM 
4•35749A4+Q l DES 

-5.3350993+01 RP 
3.4460876+05 TFP 
5.05844 10+02 MTA 

2.9361412-02 PY -8.5604664-0 1 Pl 
0.0000000 SYD 0 .0000000 SZO 

-2. 203427 2+03 
-1.0260654t)l 

-2 • '•9 1 2L27+0~ 
- 8 . B5 Q9S- j :>t.J l 

1. 030377.l+O L 
-6.1952362+01 

-3. 255t;359+03 
1. 258,37b+J.l 

-3.255B3<;9+03 
-9.207llbl+Jl 

-2.280<;731+0 1 
1 ·122J6.:'.b+J2 

-2.2809731+ 0 1 

- 1.0524\lb 7+03 
I. 3572750+02 

- 1 .4823430+0 1 

3.457b7b7•03 
2. l 648'ttH.>+ 02 
3. 6000000+02 

-5. 1606359-01 
0. OOOUiJOU 

MFAN-OF -EPOCH 1971 FEB. 1971, 9 HRS., 34 MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

,205250000000000+003 HRS. FROM LAUNC H 8 DAYS, 1 3 HRS., 14 MINS., 59.99~ SECS. G.E.T. RAGR .282572008~b7~19+003 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

-.77320245lq91588q0+001 
.2043 7093 292 1 39007+000 

. 17734024743315343+002 
-. I 09178 1 8342452bl6+001 

SELENOCENTP IC 
XL 1.1226593+05 YL 
RL 1.5140535+05 OECL 

SELENOGRAPH I C 
XS l.48ll 80t+05 

ALT S 1 .5046685+05 
L TS -9.0991708-02 
LIN 1. 7478 342+02 

GEOCENTRIC 
x -2.6628579+04 
R 7 .0476094+04 

vs 
LATS 

LNS 
LAN 

v 
DEC 

-8.9728841+04 I L -4. 76 30639+04 OXL 
·l.8336076+01 RAL -3.863368 7+01 VL 

3.0240 79 8+04 ZS 
-3.1703066+00 LONS 

1 .3470462+01 LTE 
-2.5810231+01 LAP 

6.1074802+04 l 
l.9022558+01 RA 

-8. 3733302+03 
1 .1539307•01 
I. 6 20360 9+00 
1.6868734+02 

2.2971 008+04 
I.! 35571 7 +02 

oxs 
VRS 
LN E 

OR 

ox 
v 

• 66699915513333800+001 
-.56394804~ 74929897+000 

3.7132631+0 3 DYL 
6.3416450+03 PTHL 

6. 8257940+03 OYS 
7.2596606+03 PTR 

-I. 766C926+02 OSMP 
601999496+03 VT 

1.1879479+03 DY 
7. 2409423+03 PTH 

-4.635469 1+03 DlL 
7.78 56986+01 All 

-2.4507356•03 ozs 
5.8652460+01 AZR 
3.33076 11 -01 RSMP 
3.7766779+03 SEAS V 

-6.3462056+03 DZ 
-7.5711538+0 1 AZ 

-2.2232674+03 
-l .0244l'iC:,+0£ 

-2.46 799 33+02 
-A.&5399bj,+0l 

l .C l8tl 2'1b•Ol 
-t-. 212£4'13+01 

-3. 2760036+03 
1.2591177+02 



GEOGRAPHIC 
XG - 6.5406770+04 VG 
ALT 6.7033386+04 LAT 

E ARTH-~OON PLAN E 
XMP -6.7012079+04 YMP 
RM P 7.0476092+04 OEMP 
XME -6. 7012079+04 YME 

PLANETARY COORDINATES 
XM - 1 .3869 450+05 YM 
R" 2. 1683637+05 DEM 

XSUN b. l 038f l 5+07 YSUN 

- l.2 6Q5 151+ 04 ZG 
l. <028337+01 LO N 

2.0804189+04 ZMP 
-5.3665336+00 RAMP 

200804 1 89+04 ZME 

1.5080364+05 ZM 
l .9001851+0 1 RAM 

-4.7009503+07 ZSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SMA ! 0 740 173 9 +~5 ECC 9.80 12892-0 1 INC 

VH -8.67~4 ?58+02 RNMP -3.0 1450 56+0 1 APMP 
T A - l .57Qg466+02 FA -5.262 2 156+01 MA 

GEOCEN TRIC UNIT VECTORS 
WX -4 .3215lq4-0l WY -4.76 404 32-0 l 
QX 900 132308-0 1 QY -2 .00544 11-0 1 

•••••• CSM I EARTH REF. /PHASE 32-121 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.205500000000000+00 3 HRS. FROM LAUNCH 

RESTART COORD INATE S I ER AND ER/HR I 

2.29710D6+04 
1.9098427+02 

DXG 
VE 

-6.59 14028+ 0 3 DXMP 
1.6275282+02 VMP 

-6.59 14028+03 DXME 

7.0601646+04 DXM 
1. 3264597+02 LOM 

-2.0384548+07 RAS 

4.0031438+01 RAN 
-q.9530494+00 INMP 
-7.9968296+00 SLR 

7.6569161-Dl PX 
3.8392538-01 sxo 

?42 

8.2768282+02 DYG 
2·A956321+04 PTE 

6.2418818+03 DYMP 
7.2409421+03 PTMP 
6.2418818+03 CYME 

-2.5253152+03 OYM 
2 . 1007306+02 VM 

-3.7602026+01 LOS 

-4.2211538+01 APF 
2. 282356D+OI APO 
6.8471132+03 PER 

2.93487 6 8-02 PY 
o.onooooo svo 

2.8 758263+04 DZG 
-1.402423 7+01 AZE 

-3.6701343+03 OZMP 
-7.5711545+01 AZMP 
-3·6701343+03 DZME 

-1. 7107166+0 3 OZH 
3.2274390+03 ARGM 
3.9825067+01 DES 

-5.3352400 +0 1 RP 
3.4457687+05 TFP 
5.0577510+02 MTA 

-8.5604961-0 1 Pl 
O.OOODOOO szo 

-3.2780641 +03 
-9.2136828+01 

-1.647907 2+01 
1.1221653+02 

- 1.6479072+01 

-1. 054796 2+ 03 
I. 358H8l+J2 

-l .4820116+01 

3.457 9145•03 
2. 1648499+0( 
3.6000000+02 

-5. 160>9B-O I 
O. COOODDO 

FEB. 1971, 9 HRS., 49 MINS., 60.000 SECS. G.H.T. 

8 DAYS, 13 HRS ., 29 MINS., 59.999 SECS. G.E.T. 

USNM USFT I SEL 

RAGR .2863331 75 210600 +003 

RXYl 
R OXYZ 

-.76A03655238692 ll 5+00 l 
.2oe930 l 4390528437+ooo 

. 174 597804492 73407+00 2 
-. 11D 22233942068022+001 

• 65285172439592742+001 
-.56786167040971037+000 

S EL ENOC ENH I C 
XL 1. 128 1754+05 YL 
RL 1.523279 2 +05 DEC L 

SE LFNDGRAPHIC 
XS 1.491331 2+05 

.\ LT S l. 5 13 8942+05 
LTS -9.0670• 85-0 2 
LIN 1.7466726+02 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

x -2.6450668+04 v 
6.9432VH+04 DEC 

GEnGRAPH IC 
XG -6.5 1421 40+".)4 YG 
ALT 6.5989357+04 l. AT 

E~RTH-~CON PLANE 
X'~P -6.6037 8 12+04 YMP 
pMP 6.9432 080 +04 OEMP 
XME -6 .60 37 8 l 2+04 YME 

PLAN f TAPY COORD INAT ES 
XM -1.392& 82 1+05 YM 
R.'4 2.1684886+()5 DEM 

XSUN 6. lQ49154+07 YSUN 

-9.04 l q55 l+04 ZL 
-1.8352 158+0 1 RAL 

2·9872783+04 ZS 
-3. 164187 7+ 00 LON S 
t.3 34404 1+ 0 1 LTE 

-2.4997 107+0 1 LAP 

6.0130323+04 
1.8 89434 7+01 RA 

- A.4731959+03 ZG 
l.89Ml78+01 LON 

2.04(14624+04 ZMP 
-5.44~0937+00 RAMP 

2.04f'4624+04 ZME 

1.5054987+05 ZM 
1.8957013+01 RAM 

-4.6q99285+0 7 ZS UN 

GE CC ENTR I C OSCU LA TING FLEMENT S 
SMA I .7400171+05 ECC 90801258 2-0 1 INC 

VH -A.6~2 1309+02 •NMP -3.0272210+0 1 APM P 
TA. - t .5687571+02 EA -5.2 1 82025+01 MA 

GE OC ENTRIC UNIT VEC TORS 
_, -4.3213212-01 WY 
QX 9.0 133299-0 1 QY 

-4.164006<1-Ql 
-2.00 54 11 ~-0 l 

»***** CSM I CARTH PFF. /PHASE 32- 122 
·~EAN-OF-EPOCH 1971 

wz 
Ql 

. 205 75100QOryo0oc+oo3 HRS. FROM LAUNCH 

Rl:: STA RT CC1UROJNATES ( Fi\ ANO EFl/HR I 

-4. 7 9 ~ 1 45'5+04 DXL 
-3.87 11 026+01 Vl 

-8.4097015+03 
1 . 1326984+01 
l .6057530+00 

-3. 7980564+08 

2. 2483779+04 
1.1374417+02 

2.2483 779+04 
l .8 741 M9+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

-b .5933621+03 OXMP 
l.62829~9+02 VMP 

-6.593362 1+03 DXHE 

7 .0445233+04 DXM 
1. 3277079+02 LOM 

-2.0380 11 8+ 07 RAS 

4.003024 1+01 RAN 
-B.9527438+00 INMP 
-7.8200324+00 SLR 

7.6570505-01 PX 
3. 8 3 '0369-0 1 sxo 

3. 7351050+03 DYL 
6.4024470+03 PTHL 

6.88017 22+ 03 DYS 
7 .32 750 38+ 03 PTR 

-I. 7662106+02 DSMP 
6.2572936+03 VT 

-4.6911004+03 DZL 
7.7776315+0 1 Al l 

-2.5091563•03 ozs 
5.8643503+0 1 AZR 
3·3210508-DI RSMP 
3.8129500+03 SEASV 

-2. 2436345+03 
-1.0227227+02 

-2.4429154+02 
-8. 84 77 382+Dl 

1.007<831+01 
-6.22976 01+0 1 

1. 2 144493+03 DY -6.4068993+03 OZ -3.3008123+03 
7.30880 33+03 PTH -7.5629 165+ 0 1 AZ l.2597113+J2 

2.7355815+03 DYG 2.822667 7+04 DZG -3.3008144+03 
2.8550380+04 PH - I ·4358618+0 1 A7.E -9.220632D+Jl 

6.3003259+03 OYMP 
7.30880 32+ 03 PTMP 
6.3003259+03 DYME 

-2.5206558+03 DYM 
2.0643762+02 VM 

-3. 75,1678+01 LOS 

-4.2210449+01 APF 
2.2822199+01 APO 
6.8475532+03 PER 

- 3.7046460+03 DZMP 
-7.5629 165+01 AZMP 
-3.7046460+03 DZME 

-1.7157989+03 DZM 
3.2272737+03 ARGH 
3.6075146+01 DES 

-5.3353748+01 RP 
3.4454527+05 TFP 
5. 0 570671+02 MTA 

-9 . 86019t:U+O O 
1.1219598+02 

-9.8601983+00 

- 1 .0571778+03 
1.3598009+)2 

- I .4816 793+0 1 

3.4581421+03 
2. 1648 512+02 
3.600~000+02 

2.9336598-02 PY - e .5605234-0 1 Pl -5.160559>-D l 
0.0000000 SYD 0.0000000 SZO O.OOODOOO 

FEB. 197 1, 10 HRS., 4 MINS., 60.000 SECS. G.M. T. USNM USF T I S<C 

A CAYS, 1 3 HRS., 44 Ml~S., 5'1.999 SECS. G.E.T. RAGR .290093441•53681+003 

RXYZ 
QQX Yl 

-.7t l 75444 3A 77 <13 106 +00l 
• 2136694<16!'? 5A8867. +() f\ () 

• l 71828869U522997+002 
-. 111 29 784324074044+001 

• 6 3860 529181950261 +00 l 
-.57186887463885658+000 

SEL EN ,1 CEN TR I C 
XL l.1 3~ 7 24 7+')5 Yl 
f:.L lo 53 2"iQl3+05 OEC L 

S fl E NOGR APH I C 
x c; l. 50 1 5f:36 +')5 

ALTS l.5 2321"lh3+()5 
L TS -<;.0 36 2~71 - 'J2 

I.I N l.74545 35 +02 

GlCCt: NTR IC 

YS 
LAT S 

LNS 
LA N 

x -2.6268756+04 y 
R 6.83 78 578+04 DE C 

GEOGRAPH IC 
XG -6.4599~32+04 VG 
ALT 6.493 15'!38+04 LAT 

f dRTt-1-l'OflN PLANE 
X:.\P -6 0 5055636+04 VMP 
P~ P 6.8378576+04 DEMP 
XME -6. 5 05563{;+04 YME 

PLANEHRY COORDINATES 
XM - 1. 3964122+05 YM 
RM 2.1686132+05 OEM 

XSUN 6. 105 7690+07 YSUN 

-c;.1118634+04 ZL 
-l.11368180+01 RAL 

2.94<;7393+04 ZS 
-3.1590 123 +00 LONS 

l.32 176 18+Dl LT E 
-2.4 194422+0 1 LAP 

5.<;1176720•04 l 
l. 8 762007+01 RA 

-4.3305806+03 ZG 
1.8767892+01 LON 

l. q99 7727+04 lMP 
-5.534 1129+00 PAMP 

l.99 9 7727+04 lME 

1.5029535+05 ZM 
1. 8912094+01 RAM 

-4.6989065+07 ZSUN 

-4.8295327+04 OXL 
-3.A78Q200+01 VL 

-8.4456865+03 
1.111 39 18•01 
1 .59 11 3£19+00 

-3. 7980572+08 

DXS 
VRS 
LN E 

OR 

3.7579822+03 DYL 
6.4652369+03 PTtt. 

6.9364520+03 ovs 
7. 39 74865+03 PTR 

-1. 7663287+02 OSMP 
6.3167509+03 VT 

-4.7485436+03 DZ L 
7.769 6666+01 All 

-2.5593 119+0 3 ozs 
5.8638977+01 AZR 
3.3113346-01 RSMP 
3.8498654+03 SEAS V 

-2.2645513+03 
-1. 020970>+02 

-2.4l5t>3b2+J2 
-8.841 2147+ 0 1 

9.9573833+00 
-6.2477957+01 

2 .1993142+04 OX 1.2419977+03 DY -6 .4694152+03 OZ - 3. 324105D+03 
1.13 93660+02 V 7.3787237+03 PTH -7.5543773+01 AZ 1 .2 603190+02 

2. 1993 142+04 OXG 4.5795670+03 OYG 2.75 66408+04 OZG -3.3241013+03 
1 .8 384316+02 VE 2.8141233+04 PTE - I .4708741+01 AZE -9. 22799DD+O I 

-6.5943189+03 DXMP 
l. 629 1287+02 VHP 

-6.5943 18 9+03 OXME 

7 . 0288469+04 OXM 
1. 3289553+02 LOM 

-2.0375687+07 RAS 

6. 3607624+03 OYHP 
7.3787237+03 PTHP 
6.3607624+03 DYME 

-2.5159845+03 OYH 
2.0280209+02 VM 

-3. 7581329+01 LOS 

-3.7398205+03 DZMP 
-7.5543773+01 AZHP 
-3. 7308205+03 OZHE 

-1.7208716+03 OZM 
3.2271087+03 ARGM 
3.2325229+01 DES 

-2.9335125+00 
1.1217459+ 02 

-2.9335125+DD 

- 1 . 0595537+0 3 
1.3610637+02 

- 1.4813470+01 
(._~ 



._ 

Lr 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7398616•05 ECC 9.8012280- 01 INC 

VH -8.5299269•02 RNMP -3.03q9333•01 APMP 
TA -1.5665007•02 EA -5.1735087•01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3211305-01 WY 
QX 9.0134252-01 QY 

-4.7639710-01 Wl 
-2 ·0053828-01 Ql 

•••••• CSN I !A~TH ~!P. · /PHASE JZ-123 
MEAN-OF -EPOCH 1971 

.206000000000000•003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

400029082•01 RAN 
-e.q524313+00 INMP 
- 7.6431733+00 SLR 

7.6571805- 01 PX 
3.8389292-01 sxo 

7~3 

-4.2 20q405•01 APF 
2.2820891+01 APO 
6.8479734•03 PER 

-5. 3355040+01 RP 
3.44513%•05 TFP 
5 .0563894•02 MTA 

2.9324885-02 PY - 8.5605501-01 Pl 
0.0000000 SYD 000000000 SZO 

3.4583595+03 
2.1648524+02 
3. 6000000+02 

-5.1605217-01 
0.0000000 

FEB. 1971, 10 HRS., 19 MINS •• 60.000 secs. G.H.T. USNH USFT I SEC 

DAYS, 13 HRS •• 59 MINS •• 59.999 secs. G.E.T. RAGR .293853708696763+003 

RXYZ 
ROXYl 

-.75735148001144457•001 
.21860059002101175•000 

.16903263675064854+002 
-. 11240642130298126•001 

.62425746591123291•001 
-.57597385824864475•000 

SELENOCENTRIC 
XL l.1393087+05 Yl -9.1826362+04 ZL -4.8632337+04 OXL 3. 78l9bl9+03 OYL 

6.5303375+03 PTHL 
-4.8079189+03 OZL 

7.7618115+01 AZL 
-2.28 6044::2+v3 

RL 1.5419931+05 OECL - 1.8384130+01 RAL -3.8868227•01 VL - 1. 01q 1598+02 

SELENUuHAPHIC 
XS 1.5118810+05 

ALTS 1.5326082•05 
L TS -9.0048457-02 
LIN 1.7441735+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.6082682+04 y 
R 6. 7315307+04 DEC 

GEOGRAPHIC 
XG -6.3789065+04 VG 
ALT 6.3872550•04 LAT 

EARTH-HOON PLANE 
XHP -6.4065262+04 YMP 
RMP 6.7315306+04 OEHP 
XME -6.4065262+04 YME 

PLANETARY COORDINATES 
XM -1.4001355+05 YM 
RM 2•1687375•05 OEM 

XSUN 6.1067224+07 YSUN 

2.9114519+04 ZS 
-3.1529678+00 LONS 

1.3091193•01 LTE 
-2.3402291+01 LAP 

5.8213716•04 
1.8625298+01 RA 

-3.1293650+02 ZG 
1.8631240•01 LON 

1 . 9583382+04 ZMP 
-5,6217257+00 RAMP 

1.9583382+04 ZME 

105004008+05 lM 
1.8867097+01 RAM 

-4.6978844+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7397075•05 ECC 9.8011984-01 INC 

VH - B.4564483+02 RNMP -3.0526426+01 APMP 
TA -l.5~41737+02 EA -5,1281073+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3209471-01 WY 
QX 9.0135167-01 QY 

-4. 763B57-0l WZ 
-2,0053546-01 QZ 

•••••• CSM I EARTH REF. /PHASE 32-124 
MEAN-OF-EPOCH 1971 

.206250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

- 8 .4812549•03 
1.0900102+01 
l •576518HOO 

-3. 7980570•08 

2.1499012+04 
1.1413479•02 

2.1499011+04 
1.eo291oe•o2 

oxs 
VRS 
LNE 
'OR 

ox 
v 

OXG 
VE 

-6.5942255+03 OXMP 
1 .6300273 +02 VHP 

-6.5942255+03 OXME 

7.0131349+04 OXM 
1.3302020+02 LOM 

-2.0371255+07 RAS 

4.0027966+01 RAN 
-8.9521120+00 INMP 
- 7 . 4662539+ 00 SL~ 

7.6~73059-01 PX 
3,83B6279-0I SXO 

6.9947499+03 DYS 
7.4697244+03 PTR 

-1. 7664470+02 OSMP 
6.3784425+03 VT 

-2.6102299+03 ozs 
5.8639084+01 AZR 
3.3016228-01 RSMP 
3.9974481+03 SEASV 

-2.3 86598 2+ 02 
- 8.8344068+01 

9.8419468+00 
-b.2663826+01 

1•2706607+03 OY -6.5338536+03 DZ -3.3479661+03 
7.4508185+03 PTH -7.5455187+01 AZ 1 .2609413•02 

6,3509406+03 OYG 2.6783302•04 OlG -3 .3479699+03 
2.7728842+04 PTE -l.5075725+0I AZE -9,2358004+01 

6.4233083+03 OYMP 
7.4508185+03 PTHP 
6.4233083+03 QYME 

-2.5113012+03 OYM 
1.9916649+02 VH 

-3.75 70982+01 LOS 

-4.22 08405+01 APF 
2.2819629+01 APO 
6.8483740+03 PER 

-3.7756840+03 DlMP 
-7.5455187+01 AZMP 
-3.7756840+03 OZME 

- 1.7259347+03 OZM 
3.2269438+03 ARGM 
2.8575312+01 OES 

-5.3 356275+01 RP 
304448294+05 TFP 
5.0557178+02 MTA 

4. 3223576+00 
1.1 2152<8+02 
4. 3223576+00 

- 1. 06 19238• 03 
1. 3623L63'02 

- 1 .48 10148+01 

3.45 85665+03 
2.164853S•u2 
3.6000000+ 02 

2.9313631-02 PY -8.5605763-01 PZ -5. 1604845-0 1 
C.0000000 SYD 0 .0000000 SZO o . 0000000 

FEB. 1971, 10 HRS., 34 Hl~s •• 60.000 secs. G.M.T. USNM USFT I StC 

DAYS, 14 HRS •• 14 MINS., 59.999 SECS. G.e.T . RAGR .297613975439844+003 

RXYZ 
ROXYZ 

- .75182271141556893•001 
.22373607808983949+000 

.16620825707652442+002 
-.11354993932559572+001 

• 609 80574693085038+ 00 I 
-.58018108880533076+000 

SELENOCENTRIC 
XL 1.1449290+05 YL 
RL l.5514B81+05 OECL 

SELENOGRAPHIC 
XS 1.5222862+05 

ALTS 1.5421031+05 
LTS -8.9734100-02 
LIN 1.7428289+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -2.5892274+04 y 
R 6.6241971•04 DEC 

GEOGRAPHIC 
XG -6.2722108+04 YG 
ALT 6.2799198+04 LAT 

EARTH-HOON PLANE 
XMP -6. 3066386+04 YMP 
RMP 6.6241971+04 DEMP 
XME -6.3066386+04 YME 

PLANETARY COORDINATES 
XM -1.4038518+05 YH 
RM 2.1688616+05 OEM 

XSUN 6.1076756+07 YSUN 

-9.2543041+04 ZL 
-1.8400002+01 RAL 

2.8724041+04 ZS 
-3.1466410+00 LONS 

1.2964769+01 LTE 
-2.26207.65+01 LAP 

5.7241019+04 z 
l 08483965+01 RA 

3.5890070+03 ZG 
1.8489964+01 LON 

lo9lbl464+04 ZMP 
-5.7120781+00 RAMP 

1.9161464+04 ZME 

1.4978406+05 ZH 
l,8822023+01 RAM 

-4 • 6968622+07 Z SUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l • 7395549+05 ECC 9. 801169b-Ol INC 

VH -8.3819585+02 PNHP ~3, 0653482+01 APMP 
TA -1.5617720+02 EA -5.0819688+01 MA 

GEOCENTRIC UNIT VECTOPS 
WX -4.3207709-01 WY -4,7639009-01 
QX 9.0136048-01 QY -2 .0053270-01 

•••••• CSM I EARTH REF. /PHASE 32-125 
HEAN-OF-EPOCH 1971 

wz 
QZ 

.206500000000000+003 HRS. FROM LAUNCH 

-4.8972578•04 OXL 
-3.8948131•01 VL 

-B.5163728+03 
l. 0685515•01 
1.5618918•00 

-3.7980569•08 

oxs 
VRS 
LNE 

OR 

3.8071180+03 DYL 
6.5978820+03 PTHL 

7.0551927+03 DYS 
7.5443437+03 PTR 

-1. 7665655+02 OSMP 
6.4425003+03 VT 

-4. 8693348+03 DZL 
7. 7540771+01 All 

-2.6619388+03 ozs 
5.8644045+01 AZR 
3,2919084-01 RSHP 
3.9257243+03 SEASV 

2 .1001305+04 
1 .1433904>02 

OX 1.3005118+03 DY -6.6003229+03 OZ 
V 7.5252122+03 PTH -7.5363228+01 AZ 

2 .1001304+04 
1. 7672506+02 

OXG 8.0414927+03 OYG 2.5883785+04 OZG 
VE 2.7313169+04 PTE -1.5460795+01 AZE 

-6.5930308+03 OXMP 
1.6309964•02 VMP 

-6.5930308+03 OXHE 

6.9973881+04 DXM 
1. 3314478+02 JOM 

- 2.0366823+07 RAS 

4.002688b+Ol RAN 
-8.9517944+00 INMP 
-7.2892736+00 SLR 

7,6574270-01 PX 
3,8384359-01 sxo 

6.4880910+03 OYMP 
7.5252122+03 PTMP 
6,4880910+03 CYME 

- 2.5066062+03 OYM 
109553081+02 VM 

-3,7560634+01 LOS 

-4. 2207451 +01 APF 
2.2818417+01 APO 
608487560+03 PER 

2.9 302832-02 PY 
o.0000000 SYD 

-3.8122634•C3 OZHP 
-7.5363225+01 AZMP 
-3.8122634+03 OZME 

-1.7309881+03 OZM 
3.2267791+03 ARGM 
2.4825391+01 DES 

-5,3357452+01 RP 
3.4445221+05 TFP 
5.0550525+02 MTA 

-e. 5606022-0 l P z 
0. 0000000 s zo 

-2.3081334+03 
-1.0l7286B+J2 

-2.35501 45+02 
-8. 827'913+01 

9. 7265244+00 
-6. 2855504'0 l 

-3.372't2l't+03 
1. 261578 9+02 

-3. 3724259+03 
-9.2440963+01 

1.1930625•0 1 
1.1212899+J2 
1. 19306£5+0 1 

-1. 0642t1bl+Qj 
l.3635887+J2 

-1.4806823+01 

3.tt587bt.0+03 
2el64H51tb•02 
3.6000000+02 

-5.1604479-01 
0.0000000 

Fee. 1971, 10 HRS •• 49 MINS •• 60.000 secs. G.H.T. USNM USFT I StC 

DAYS, 14 HRS •• 29 MINS •• 59.999 secs. G.E.T. RAGR .301374242182925+003 



744 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RQXYZ 

- .74616285790724949+001 
.22•08979413484110+000 

.16335483183245376•002 
- .11473041727596683+001 

.59524751981956127+001 
- .58449532815427989•000 

SELENOCENTRIC 
XL 1.1505876+05 YL 
RL 1·5610797+05 DECL 

SE LENOGRAPHIC 
xs 1.53 27826+05 

ALT S 1,551694 8+0 5 
LTS - 8,9419741-02 
LIN 1,741415 5+02 

GE OCENTRI C 

vs 
LATS 

LNS 
LAN 

x - 2. 5697 353•04 y 
R 6.51582 63 +04 DEC 

GtoGRA PHlC 
XG - 6 .1411210+04 VG 
ALT 6, 1715472+04 LAT 

EARTH-MCON PLANE 
XMP - 6 ,2058683+04 YMP 
RMP 6,5158262•04 OEMP 
xME -6,2058683+04 YME 

PLANETARY COORDINATES 
XM -l . 4075611+05 YM 
R" 2. 1681854+05 OEM 

XSUN 6,1066287+07 YSUN 

-9.3268972+04 ZL 
-I ,BH5783+01 RAL 

2·8325848•04 ZS 
- 3 , 1400181+00 LONS 

1.2838346+01 LTE 
-2,1849879+01 LAP 

5,6258318+04 z 
1,8337723•01 RA 

7, 3495200+03 ZG 
1.8343780+01 LO N 

1,8731849+04 ZMP 
-5.8053291+00 RAMP 

1.8731849+04 ZME 

1.4952729+05 ZM 
1.8776871+01 RAM 

-4.6958398+07 ZSUN 

GEOCENTRIC OSCU LATING ELEMENTS 
SMA 1·7394037+05 ECC 9.8011415-01 INC 

VH -8,3063141+0 2 RNMP - 3,0780511+01 APMP 
TA -1, 5592911+02 EA - 5.0350624+01 MA 

GEOCEN TRIC UNIT VECTO RS 
WX - 4 , 3206020-01 WY 
QX 9. 013 6889- 0l QY 

-4.7638668-01 
-2 . 0053001 - 01 

****** CSM I EA RTH REF. /PH• SE 32-126 
MEAN- OF - EPOCH 1971 

Wl 
Ql 

• 206750000000000+003 HR S , FROM LAUNCH 

HSH RT COOROIN•TES I ER ANO Ek/HR I 

-4.9316135+04 OXL 
-3, 9028927+01 VL 

-R ,55.10055+03 
1 , 0470147+01 
1.5472594+00 

-3. 7980569+08 

oxs 
VRS 
LNE 

OR 

3.8335306+03 DYL 
6,6680144+03 PTHL 

7.1179187+03 OYS 
7.6214810+03 PTR 

- 1.7666840+02 OSHP 
6,5090664+03 VT 

-4.9329087+03 OZL 
7. 746"746+01 All 

-2.7144689•03 ozs 
5.8654082+01 AlR 
3,2821985-01 RSMP 
3,9647226+03 SEASV 

-2. 3308523+03 
-1. 0153472+02 

-2. 3208863+02 
-B. 8198449+01 

9. 6111158+00 
-6,3053293+01 

2.0499929+04 
1.1454970+02 

ox 1.3316314•03 ov -6.6689406+03 oz -3.39749&8+03 
V 7,6020397+03 PTH -7.5267670+01 AZ 1·2622323+02 

2. 0499928+04 
1. 7317546+02 

OXG 9,6435282+03 DVG 2.4874818+04 OZG -3.3974986+03 
VE 2.6894186+04 PTE -1.5865288+01 AZE -9.2529287+01 

-6.5906821•03 OXMP 
1.6320404+02 VMP 

-6.5906821+03 DxME 

6,9816063+04 OXH 
1.3326928+02 LOM 

-2,0362390+07 RAS 

4,0025849+01 RAN 
-a,9514631+00 INMP 
-7,1122343+00 SLR 

7 , 6 5 75435- 01 PX 
3.8302518- 01 sxo 

6.5552487+03 DYHP 
7,6020397+03 PTHP . 
6,5552487+03 DYHE 

-2.5018992+03 OYH 
1,9189504+02 VH 

-3. 7550287+01 LOS 

-4.2206542+01 APF 
2.2817251+01 APO 
6.8491189+03 PER 

-3.8495879+03 OZHP 
-7.5267670+01 AZMP 
-3.8495879+03 OZHE 

-1.7360319+03 DZH 
3.2266145+03 ARGH 
2.1075470+01 DES 

- 5.3358575+01 RP 
3 ,4442178+05 TFP 
5.0543932+02 HTA 

2.9292472-02 PY -8.5606274-01 Pl 
0.0000000 SYD 0.0000000 SZO 

1.9917232+01 
1.1210464+02 
1.9917232+01 

-1.0666465+03 
1.3648510+02 

-1.4803498+01 

3.4589525+03 
2 .1648556•02 
3,6000000+02 

-5.1604117-01 
0.0000000 

FEB. 1971, 11 HRS,, 4 MINS., 60,000 SECS. G.M,T. USNM USFT I SEC 

DAYS, 14 HRS., 44 MINS •• 59.999 secs. G.E.T. RAGR .305134508926006+003 

RXY l 
ROXYZ 

- . 740 366277 25219625+001 
. 2 3467689 447404144+000 

• 1604714100062798 7+00 2 
-.11595004634027633+001 

.58058004653896330+001 
-.58892165712985289+000 

SEL ENOC ENT RIC 
XL 1.1 56286 2+0 5 YL 
RL 1. 5707720+0 5 DECL 

SELENOGR APHIC 
XS 1, 5433731+ 0 5 

ALT S 1. 56 13 8 70+05 
LT S - 8,9105237-02 
LIN 1. 7399290+02 

GEOCENTRI C 

vs 
LATS 

LNS 
LAN 

x -2.5 4 97722+04 y 
h, 406H53+04 OEC 

GECGRAPH IC 
XG -5,9870014+04 VG 
ALT 6.0621044+04 LAT 

EARTH-MOON PLANE 
XHP -6.1041805+04 YMP 
R ~P 6 . 4063 853+1)4 DE1'1P 
X ~ F.: -6 .1041805+0 4 YME 

PLA NE T.6RY COORDINATES 
X ~ -L.4112 63 5+1)5 YM 
RM 2 .l bql'1 89 +0 5 OEM 

XSUN 6 .1095 816+07 YSUN 

- 11 .400448 6 +0 4 Zl 
- l,8431463+01 RAL 

2 .7919809+04 ZS 
- 3 . 13 30833+00 IONS 

1.2711923+01 LTE 
- 2,1089663+01 LAP 

5.5265287+04 z 
1,8186266+01 RA 

I, 09 52 935+ 04 ZG 
1,8192383+01 LON 

l.8294404+ 0 4 ZHP 
-5,9016492+00 RAMP 

1.82 9 4404+04 ZME 

L. 4926977+05 ZH 
l,8731638+01 RAM 

-4.69481 73+07 ZSUN 

GfOCENT R IC OSCULATING ELEMENTS 
s t.ii A l.73q2 ? 38+1J5 ECC 9.R01ll4l - Ol INC 

VH - e.zzq4 64 0+02 RN~P - 3.0Q07507+0l APMP 
TA -1.5567 26 '1+02 EA -4. 9 873548+01 MA 

GEOCEN TRI C UNIT VEC TOR S 
r'IX -4. 3 20 4 39 9- 'J l WY - 4. 76 38332-01 
QX 9 , 0 137'•9-0 1 QV -2 .,052737- 01 

• u•+• CS M I ,A RTH Rf F, /PHASE 32-127 
MEAN- OF- EPOCH 1971 

Wl 
QZ 

, 20 70000 000 00000+ 0 03 HRS, FROM LAUNCH 

RES TA RT COORDINATE S I ER ANO ER/Hq I 

-4.9663105+04 DXL 
-3,9110636+01 VL 

-B,5R51122+03 
1.0 253n1+01 
1.5326210•00 

-3. 7980569+08 

oxs 
VRS 
LNE 

OR 

3.8612880+03 DYL 
6. 7408915+03 PTHL 

7.1830779+03 DYS 
7.7012843+03 PTR 

-1. 7668027+02 DSHP 
6.5782961+03 VT 

-4.9987681+03 OZL 
7.7390153+01 All 

-2.7678525+03 DZS 
5.8669450+01 AZR 
3.2724886-01 RSHP 
4.0044723+03 SEASV 

I ,9994791+04 OX 1.3641075+03 DY -6 • 7398340+03 OZ 
1.1476716+02 V 7.6814477+03 PTH -7.5168301+01 AZ 

l,9994790+04 OXG 1.1149895+04 OYG 2.3763858+04 OZG 
l.~963265+02 VE 2,6471865+04 PTE -1,6290685+01 AZE 

-6,5871201+03 OXHP 
l . 6331638+02 VMP 

-6,5871201+03 OXME 

b.9657896+04 OXM 
1,3339371+02 LOH 

- 2 ,0357956+07 RAS 

4.0024848+01 RAN 
- 8,9511353+00 !NMP 
- 6 .93 51365+00 SLR 

7, 6576559-01 PX 
3.8380756-01 SXO 

6.6249317+03 DYHP 
7,6814476+03 PTHP 
6.6249317+03 DVHE 

-2.4971805+03 OYM 
l. 8825920+02 VM 

-3. 7539940+01 LOS 

- 4.2205673+01 APF 
2,2816136+01 APO 
6.8494642+03 PER 

-3.8876878+03 DZMP 
-7.5168301+01 AZHP 
-3.BB76878+03 OZME 

-l.74l066D+03 DZM 
3.2264501+03 ARGM 
1.7325550+01 DES 

-5.3359646+01 RP 
3.4439163+05 TFP 
5.0537402+02 MTA 

2.9282562-02 PY -8,5606523-01 PZ 
0,0000000 SYD 0.0000000 SZO 

-2.35422&0+03 
-1. 0133365+02 

- 2. 283~92<+02 
- e.e120501+01 

9,4957196+00 
-6.3257533+01 

-3. 4232278+03 
1.2629023+02 

-3.4232309+03 
-9,2623440+01 

2.8310024+01 
1.1207916+02 
2.8310024+01 

-1.0689992+03 
1·3661133+02 

-1.4800173+01 

3,4591314+01 
2.1648566+02 
3. 6000000+0 2 

-5.1603761-01 
0.0000000 

FEB. 1971. II HRS •• 19 MINS., 60.000 secs. G.H.T. USNM USFT I SEC 

OAVS, 14 HRS., 59 HINS., 59.999 secs. G.e.r. RAGR • 308894 775609088 +JO 3 

RXVZ 
ROXYZ 

- .73442693007704777+001 
,24051402342923242+000 

.15755698346738225•002 
-.11721120824576404+001 

.565 8004H76272969+00l 
-.59346550266260295•000 

SE LENOCENTRIC 
XL 1.1620271+05 YL 
RL l.5805688+05 OECL 

SEL ENCGRAPHIC 
XS 1·5540 6 33+05 

ALT S l,5711S38+05 
LT S - B, 8790684-02 
LIN 1, 7383643+02 

vs 
LATS 

LNS 
LAN 

- 9.4749936+04 Zl 
-1,8447030+01 RAL 

2,7505797+04 ZS 
-3, 12 58204+00 LONS 

1,2585501+01 LTE 
-2,0340065+01 LAP 

-5,0013590+04 OXL 
-3,9193282+01 VL 

-8,6186516+03 
1.0036993+01 
1. 5179764+00 

-3.7980569+08 

oxs 
VRS 
LNE 

OR 

3, 8904870+03 DYL 
6.8166838+03 PTHL 

7 .2508340+03 DYS 
7.7839148+03 PTR 

-1. 7669217+02 OSHP 
6.6503581+03 VT 

-5,0670514+03 Dll 
7.7317128+01 All 

-2.8221230+03 ozs 
5.8690415+01 AZR 
3.2627803-01 RSHP 
4.0450050+03 SEASV 

-2. 3782938+03 
-1.0112~9 2 +02 

-2.2440843+02 
-8.8038754+01 

9. 3803380+00 
-6. 3468578•01 

.. 

L 



~ 

GEOCENTRIC 
x -2.5 29317 ,+04 y 
R 6,2Q58396+04 DEC 

GEOGRAPHIC 
XG -5. 8113191+04 VG 
ALT 5,9515567+04 LAT 

EARTH-MOON PLANE 
XMP -6,0015386+04 YHP 
RMP 6 .2 958395+04 DEMP 
XME -6.0015386+04 YME 

PLANETARY COORDINATES 
XM -1.4149588+05 YM 
RM 2.1692321+05 DEM 

XSUN 6,1105342+07 YSUN 

5·4261578•04 z 
1.A029261+01 RA 

l.4364724+04 ZG 
1.8035438+01 LON 

1.7848992+04 ZHP 
-6.0012257+00 RAMP 
l. 7848992+04 ZME 

1•4901151+05 ZM 
l.6686332+01 RAM 

-4.6937945+07 ZSUN 

GECCENTRIC OSCULATIN~ ~ LEMENTS 
SMA 1.7391054+05 ECC 9.8010873-01 INC 

VH -8. 1513596+02 RNHP - 3.1034470+01 APMP 
TA -1,5540717+02 EA -4.9388101+01 MA 

GEOCENTRIC UN IT VECTORS 
WX -4.3202849-01 WY 
QX 9,0138473-01 QY 

-4. 1638002-01 
-2. 0052480-0 1 

*•**** CSM I EARTH REF. /PHASE 32-128 
MEAN-Of-EPOCH 1971 

wz 
QZ 

• 207250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

7~5 

1 . 9485792+04 
1.1499183•02 

DX 1.3980370+03 DY -6.813 1417+03 DZ 
V 7. 76 35959+03 PTH -7.50648~5+ 01 AZ 

1 . 9485790+04 
1.6609706+02 

OXG 1.2554031+04 OYG 2.2558812+04 DZG 
VE 2.6046186+04 PTE -1.6738611+01 AZE 

-6, 58228n+o3 OXMP 
1 .6343716+02 VMP 

-6.5822 837+03 OXHE 

6.9499381+04 DXM 
1,3351805+02 LOH 

-2. 0353522 +07 RAS 

4.0023885+01 RAN 
-8,9508005+00 INMP 
-6. 7579805+00 SLR 

6,6973048+03 OYHP 
7. 7635958+03 PTHP 
6 ,69 73048+03 DYHE 

-2.4924500+03 OYH 
l,9462327+02 VH 

- 3.7529594+01 LOS 

-4.22 04847+01 APF 
2.2815064+01 APO 
6.8497916+03 PER 

-3 .9265953+03 DZMP 
-7.5064871+01 AZMP 
-3. 9265953+03 DZME 

- 1. 7460903+03 DZH 
3.2262858+03 ARGM 
1·3575633+0 1 DES 

-5. 3360663+01 RP 
3.4436178+05 TFP 
5.0530934+02 MTA 

-3.44qbJ'1'1:i+O:J 
l, 26H89b+02 

-3.4490404+03 
-9.2724001+01 

3. 7140400+01 
1.120~244•02 
1.71404vv+o1 

-l.071J4bLl+ OJ 
1 .3 67:;7 ~3+02 

-l .47<J6 84 1H J l 

3.4593Ut7t UJ 
2. l64~~7~+ u2 

3.t..OOVUL0+ 02 

7,6577638-01 PX 
3.8379073- 01 sxo 

2.9273082-02 PY -8.5606766-01 PZ -5.160•410-Jl 
0.0000000 SYO 0.0000000 SZO O.OOOOOO u 

FE8. 1971, 11 HRS. , 34 MINS., 60.000 SECS. G.M.T. USNM USFT I S<L 

DAYS, 15 HRS., 14 MINS., 59.999 secs. G.E.T • R.AGR • 31265504241 4::lb9 +)03 

RXYZ 
RDXVZ 

-.72833834034351688+001 
.24661950403608320+000 

.15461048193343813+002 
- .11651649733296613+001 

.55090574385810757+001 
-.59813266752593120+000 

SELENOCENTRIC 
XL 1.1678122+05 YL - 9.5505687+04 ZL -5.0367693+04 DXL 3.9212341+03 DYL 

6.8955775+03 PTHL 
-5. 1379094+ 0 3 DZL 

7.7245811+01 AZL 
-2.403utH8+03 

RL 1.5904746+05 DECL - 1.84 62469+0 1 RAL -3,9276887+01 VL - l.00908UtJ+J2 

SELENGGRAPHIC 
XS 1.5648552+05 

ALTS 1.5810896+05 
LTS -8.8476838-02 
LIN 1·7361158+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.5083488+04 y 
R 6.1841520+04 DEC 

GEOGRAPHIC 
XG -5,6 156328+04 VG 
ALT 5.8398672+04 LAT 

EARTH-~OON PLANE 
XMP -5.8979030+04 YMP 
RMP 6,1841519+04 DEMP 
XME -5.8979030+04 YME 

PLANETARY COORDINATES 
XM -1,4186471+05 YM 
RM 2,1693550+05 DEM 

XSUN 6,1114866+07 YSUN 

2.7083679+04 ZS 
-3.1162118+00 LONS 

1.2459078+01 LTE 
- 1.9601082+01 LAP 

5.3246822+04 z 
l.786b341+01 RA 

1.7631 565 +04 ZG 
1.7872581+01 LON 

l,7395469+04 ZMP 
- 6.1042603+00 RAMP 
l. 73 95469+ 04 ZME 

1.4875251+0 5 ZM 
1.8640947+01 RAM 

-4.692 7717+07 ZSUN 

GECCENTRIC OSCULATING ELEMENTS 
SMA 1.7389584+05 ECC 9,8010612-01 INC 

VH -8.D719414+02 RNMP -3. 1161402+01 APMP 
TA -1.5513222+02 EA - 4.8893903+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3201365-01 WY 
QX 9.0139214-01 QY 

-4 . 7637676-01 
- 2 .005222 7-0 1 

•••••• CSM I EARTH REF. /PHASE 32-129 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.207500000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

-8.6515773+03 
9.8191751+00 
1.5033266+00 

-3. 7980569+08 

oxs 
VRS 
LNE 

OR 

7.3213667+03 DYS 
7.8695485+03 PTR 

- 1.7670407+02 DSMP 
6. 7254373+0 3 VT 

-2.8773157+03 DZS 
5·8717270+01 AZR 
3 . 2530691-01 RSMP 
4.0863538+03 SEASV 

1.8972828+04 DX l.4B5264+03 OY -6.8890143+03 DZ 
1.1522416+02 ~ 7,8486582+03 PTH - 7.49 57102+01 AZ 

1,8972825+04 DXG 1.3849981+04 OYG 2.1268000+04 DZG 
1.6256912+02 VE 2.5617138+04 PTE - 1.7210855+01 AZE 

-b. 5761039+03 OXMP 
1.6356693+02 VMP 

-6.5 761039+03 DXME 

6,9340521+04 DXM 
1.3364231+02 LOM 

-2.0349087+07 RAS 

4.0022960+01 RAN 
-8.9504608+00 INMP 
-6. 5807675+00 SLR 

7.6578677- 01 PX 
3.8377466- 01 sxo 

6,7725469+03 OYMP 
7.8486581+03 PTMP 
6,7725469+03 CYME 

-2.4877077+03 DYM 
1.8096727+02 VM 

-3. 7519248+01 LOS 

-4.2204061+01 APF 
2.2814034+01 APO 
6.8501021+03 PER 

-3.9663441+03 OZMP 
-7.4957100+01 AZMP 
- 3.9663441+03 DZME 

-1.7511049+03 DZM 
3.2261216+03 ARGM 
9.8257120+00 DES 

-5.3 361627+01 RP 
3.4433222+05 TFP 
5.0524527+02 MTA 

2.9264037-02 PY -9 • 5607007-01 PZ 
O. 0000000 S YO 0. 0000000 S ZO 

-2.2 00&b~-'+ U 2 
-8.7952951+01 
9 .,2649b9~+00 

-6.368od£.H0 l 

-3.4 7676b7+ v3 
1 . 2642.949+02 

-3.4767bb"1+)3 
-9.283lb2 7+JI 

4.644~!:>7~+0 1 

l • 120£43b+02 
4.644.c:575+01 

-1. 073o&b~+03 
l.368b37 2+J2 

- l .479,,;23+01 

3.45<f4b3t1+03 
2. l64b5&1t+ U2 
3.tOOOUOv+ J 2 

-5. 1603004-J l 
0, 000Uu00 

FEB. 1971, II HRS., 49 MINS., 60.000 SECS. G.M.T, USNM USFT I St~ 

DAYS, 15 HRS., 29 MINS., 59,999 SECS. G.E.T, RtiGR .316415?09L5;2~0+J tJ3 

RXYZ 
RDXYZ 

- .72209355068486224•001 
.2530!355923032690+0no 

.15lb30767346l3682+002 
-.11986874585420052+001 

.53589274508824175+001 
-.60292936296633986+000 

SELENOCENTRIC 
XL 1.1736442+05 Yl -9.6272134+04 ZL -5.0725521+04 DXL 3.9536467+03 OYL 

6.9777761+03 PTHL 
-5.2 115067+0 3 DZL 
7. 7176361+01 All 

-2.42862 84 tJ3 
RL 1.6004940+05 DECL 

SELENOGRAPHIC 
XS 1.5757538+05 

ALTS 1,5911090+05 
LTS -8. 8162492-02 
LIN \,7349777+02 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

x -2.48b8422+04 y 
R 6.0712837+04 DEC 

GEOGRAPHIC 
XG -5.4015853+04 VG 
ALT 5.72b9970+04 LAT 

EARTH-MOON PLANE 
XMP -5. 7932318+04 YMP 
RMP 6,0712636+04 DEMP 
XME -5.7932318+04 YHE 

-1.0477767+01 RAL -3.936 1472+01 VL 

2.6653316+04 zs 
-3.1102369+00 LONS 

1.2332654+01 LTE 
-1.8672660+01 LAP 

5. 2220628+04 l 
1.7697107+01 RA 

2. 0681390+04 ZG 
1.7703410+01 LO~ 

1.6933688+ 04 ZMP 
-6, 2109751+00 RAMP 

1.6933688+04 ZME 

-8.6638348+03 
9.6005073•00 
1 . 4886 705+00 

-3.7980569+08 

1 . 8455790+04 
l, I 546465+02 

1. 8455789+04 
1.5904934+02 

oxs 
VRS 
LNE 

OR 

DX 
v 

DXG 
VE 

-6.5 685087+03 DXMP 
1.6370629+02 VHP 

-6.5 685087+03 OXME 

7.3948721+03 OYS 
7.9583774+03 PTR 

- l.7671599+02 DSMP 
6.8037352+03 VT 

-2.9334684+03 DZS 
5.8750333+01 AZR 
3.2433581-01 RSMP 
4.1285537+03 SEASV 

-1.006& 22; +n 

-2.15409 Ci u+ .J£ 
-fl.. 786£7;&t JL 

9. l49cl )::i +OO 
-6.391 4:'.b b2• 'J l 

l.'t-706932+03 DY -6.967bl65+03 Ol -3.~04b5 U::> t Uj 

7.936 8250+03 PTH -7.4".\44709+0 1 Al l. 265G i ':u• vl 

1.5032415+04 OYG 1.9900099+04 DZG -3.504b; 37• 03 
2.5184719+04 PTE - 1.7709401+01 AZE -9,294702;+ u l 

6.8508552+03 DYMP 
7.9368250+03 PTMP 
6.8508552+03 DYME 

-4.0069702+03 DZMP 
-7.4844713+01 AZMP 
-4. 006970 2+ 03 DZME 

5.6254t52tJ+ J l 
1.1199467+ 02 
5 . 6254528+01 



PL ANE TARY COO RD(N AT ES 
XM -1·422 32 6 5 +0 5 YM 
RM 2 .16q 47 77 + ~ 5 OE M 

XSUN &.11243 8 8+0 7 Y SUN 

l . 4 A49276+0 5 ZM 
l . 85 9 5 4 84+01 RAM 

-4.69 17486+07 ZSUN 

GEOCENT R IC OSCULATING ELEMENT S 
SMA 1.7388129+05 ECC 9.8010357-01 INC 

VH - 7.99 11511+0 2 RNMP -3.12883 01+01 APMP 
T A - 1.5484714+0 2 EA -4 . 8 3 ~0542+01 MA 

GEOCEN T R IC UN IT VECTOR S 
WX - 4. 3 19 9 q47- 0l WY - 4 . 7 63 73 61- 0 1 
UX 9 . 013 9 " 20-01 QY -2. 00 5 1 979- 0 l 

• •• •~* C SM I c ARTH RE F . /PHA SE 32-1 3 0 
ME AN- OF-EPOCH 1971 

wz 
QZ 

6 . 9 1 91311+04 DXM 
l.3376649+02 LOM 

-2.03446 52+07 RAS 

4.0022072+01 RAN 
-8.95012 2 7+00 INMP 
- 6.4034980+00 SLR 

1. 6 5 796 74- 0 l PX 
3 .8 3 75933- 01 sxo 

FEB. 1971, 12 HRS., 

7~G 

- 2.4829536+03 OYM 
l. 7135119+02 VM 

- 3.7508903+01 LOS 

-4.2203315+01 APF 
2.2813052+01 APO 
6,8503953+03 PER 

-1.7561098+03 DZM 
3.2259577+03 ARGM 
6.0757879+00 DES 

-5.3362542+01 RP 
3,4430295+05 TFP 
5.0518184+02 MTA 

2.9255420 - 02 PY -8 ,5607240- 01 PZ 
0.0000000 SYD 0.0000000 SZO 

-1.0760220+03 
I .3698990+02 

-1.4790198+01 

3.4596173+03 
2. 164859 4:: + 02 
3.6000000+0 2 

-5.1602723-0l 
0.0000000 

MINS., 60.000 SECS. G.M.T, USNM USFT I S<C 

• 207 7 5 00 00000000 +0 0 3 HRS . FR OM L AUNCH DAY S , 1 5 HRS,, 44 MINS., 59.999 SECS. G.E.T • RAGR .320175575898331+003 

RES T AR T COORDI NA TE S I FR AND ER /HR I 

f< XY l 
ROX YZ 

S EL ENOCENTRIC 

- • 71 5 665071771 8 196 7 +0 0 1 
.259 7185693900233&+000 

.1486166 2 756824916+002 
- .1212110 ~307176522+00 l 

.52075814096011494+001 
- . 607862244466 2 7083•000 

XL 1.1795 255 +05 YL - 9.7049700+04 Zl -5.10 87193+04 OXl 3,9878552+03 DYL 
7,0635029+03 PTHL 

-5,288023 7+03 OZL 
7.7108939+01 All 

-2.4549720+03 
~ L 1·6106 318+05 DEC L - 1 ,8492908+01 RAL -3,9447066+01 ·Vl -1.0044698+02 

S EL F.NC GRAPHIC 
XS l.5 8 67t 3 6+1J5 

/\L rs l .60 12469+') 5 
LT S -8.7848300-~ 2 

LIN 1.7331429+02 

GEOCEN TRI C 

vs 
LATS 

LNS 
LAN 

-2 . 4 6 477 18 +1)4 y 
5 . q5 71 Q3 0 +1) 4 DEC 

GEOGRAP HIC 
xr, - 5 . 17 CA93? +114 YG 
fi l l 5 . 6 12 904 3 +04 LAT 

EARTH- ,., OON PLAN E 
XMP -5. 6 fl 7 4 796+0 4 VM P 
R~ P ~.957 1930+04 DEMP 
XME -5 . 6ti 7 4 79 6 +04 YM E 

PL flNE TAR Y COORDINA TES 
XM -l.4260 ')2'7+ 1) 5 YM 
F' M 2 .1 696 'l 0 l+ IJ5 DEM 

x5U'J 6. 11 33 90 e+ l17 y SUN 

2 .62 14558+04 ZS 
- 3.10 1 67 59+00 LONS 

1.2206 2 32+0 1 LTE 
-1.8154605+0 1 LAP 

5 .11 825 79 + 0 4 l 
1. 752 1 11 8 +0 1 RA 

2. 3323445 + 0 4 lG 
1.752 74 8 7+ 0 1 LON 

l .64634S0+ 04 ZMP 
- 6 , 32 16 1 3 1+00 RAMP 

1. 6463490 +04 ZME 

l . 4 823228+05 LM 
l. e54Q 947+01 RAM 

-4 .6907254+ 0 7 ZS UN 

GE OCEN TRlC OSC UL ATIN G ELEMENT S 
SMA 1 .738668 7+05 ECC 9.801 0 11 0 - 0l I NC 

VH -7. 9 0 89248+0 2 PNMP -~. 1 415 l b 5 +01 APMP 
TA - 1. 54 5 5 172 +02 fA -4.787757~ + 0 1 ~A 

GEOC ENTR I C UNIT VECTORS 
WX - 4 . 3198593-0 1 WV - 4 . 7 63 7 0 4 9 -01 
QX 9. 0 140598- 0 1 QY - 2 . 01)~ 17 35 -01 

• • •••• (SM I !: AJH H REF . /PHA SE 3 2-1 3 1 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.20800'J0 000 ')00 00+0Q3 HRS . FROM LAUNCH 

Rl: STA iH CUfJ RD l ~ ll.T fS I ER AN D ER /HR J 

-6. 71 53712+03 
9. 38QQ701+00 
l .4 740085+00 

-3. 7980569+08 

DXS 
VRS 
LNE 

OR 

7,4715668+03 DYS 
8.0506123+03 PTR 

-1, 7672792+02 DSMP 
6,8854743+03 VT 

-2.990620 1+0 3 ozs 
5 ,8789948+01 AZR 
3,2336457-0 1 RSMP 
4. 1716425+03 SEASV 

-2.1033710+02 
-e. 77 677b3+01 

9, 03427 34+00 
-b.414b6l l+Ol 

l.7q 3 45b4+ 0 4 
1.1 5 71 382 +0 2 

DX 1.5096674+03 DY -7.049128 5+03 DZ -3.5333239+03 
V 8,0263052+03 PTH -7 , 4727368+0 1 AZ l.2657634+02 

1. 7 93 4564 +04 
1. 5553 8 2 4+02 

DXG 1,6096669+04 DYG 1.8464097+04 DZG -3. 5333224+03 
VE 2 . 4748941+04 PTE - 1.8236446+01 AZE -9.3071050+01 

- 6 .5 59 42 0 2 +0 3 DXMP 
1.63 8 5591+0 2 VMP 

- 6 .5 594 2 0 2+0 3 DXME 

6 . 9 0 2 1757+04 DXM 
1.3 389060+02 LOM 

- 2.0 340 2 15+07 RAS 

4,00 21216+01 RAN 
-9,94q791 2+00 INMP 
-6, 2 26 172 6+00 SLR 

7.65 80632-01 PX 
3.6374474- 01 SXO 

6.9 ~24458+03 OVMP 
6·0283051+03 PTMP 
6,93 24458+03 DYME 

-2 .4781878+03 DYM 
l. 7371502+02 VM 

-3. 7498557+01 LOS 

-4.2202608+01 APF 
2.2812115+01 APO 
6.8506723+03 PER 

-4,0465108+0 3 DZMP 
- 7,4727366+01 AZMP 
-4,04851 0 6+03 DIME 

- 1.7611048+0 3 OZM 
3 .2257939+ 03 ARGM 
2.325867 2 +00 DES 

-5,3363407+01 RP 
3.4427399+05 TFP 
5.0511903+02 MTA 

2.9247221-02 PY -6.5607472-01 PZ 
0.0000000 SYD 0.0000000 SZO 

6.6610761>+01 
1.11 qb)(j0+:l2 
b . 661H7bd+ Ol 

- l.078j5l 3+ 0 3 
l. 3711607+02 

- 1.4766871+ 0 1 

3.4597b(Jb+03 
2.1648599+02 
3.6000000+02 

-5.1602 369-01 
o. 0000000 

FEB, 1971, 12 HRS., 19 MINS., 60.000 SECS, G.M.T. USNM U SFT I s<c 

DAYS, 1 5 HRS., 59 MINS., 59.999 SECS. G.E.T . RAGR . 323935842641413+003 

RXY Z 
RO XV l 

- .700 1048 247117 9000+00 1 
• 2 6t- 7 593 7346 5 87 450 +00 0 

. 145566 7 692986 2 420+002 
-. 1227 2 6 6 1885 2065 2 3+001 

. 5054984386365 2 597+001 
-.61293845089836722+000 

SEL !: NOCE NT RJC 
XL L 185 4 5138 +0!' Yl 
f:' l. l. t-20 3 D 4+ 05 Ol:C L 

S!'. L ENCG R APH JC 
XS t. 59 713 8Q5 +".) 5 Y S 

fl LT S l .6 ll 5'lR5 +1J5 LATS 
L TS -r.J . 7534260- 02 L NS 
LJ N 1·7~ 1 214 1+ 02 LA N 

GF OCEN TP JC 
x - l .442l "9 9 +fl4 v 
~ ~ . R 4 L B 358+04 DEC 

GtCGPO PH f C 
XG - 4 .Q2531 77+ 04 YG 
ALT 5 .497 5449+')4 LAT 

fi\PTH -"4 GON PL ANE 
XMP - S • 580".1<; 7 9 +04 Y1'1 P 
RM P 5 . €14 1 ~35 8+04 UE MP 
XMf. - 5. 5 8('5 <H 9 +'l4 VM !.: 

P LANF T /lR Y COUR O !NAT E() 
X '-1 -l. 4 29b69 8+1)5 YM 
RM 2 .16972 22+05 DEM 

XS UN 6 .114 3 4 2 6+ 07 YSU"I 

-q.793~824+ 04 ZL 
-1. 850 7874+01 RAL 

2 . 5 7 6 7 2 6 1+0 4 LS 
- J. (1QJ l Q6 b+OO LONS 

1. 20 79 8 10+ 0 1 LTE 
- l.7 4 47111+01 LAP 

5 . 0 1 32 728+ 04 
l.7 ~ 3 7 88 7+ n l J; A 

2 .6 l 4R325+0tt ZG 
1. 73443 2 3+ 'J l LON 

1 .5064 71 6 + 0 4 ZMP 
- 6 . 43643q2 + 0 0 RAMP 
l. 5q84 71 6 +04 ZME 

l .4 7 CJ7 1 05 + 'J S ZM 
l. 85( 43 32 +01 RAM 

-4. 6 8 11 70 2 l +'J7 LSUN 

GEOC E, T R I C OS CUL ATl' G f LE• ENT S 
SMA 1.738 ~26 1 +0 5 €CC 9 . BOOQ869-0l JN( 

VH -1 . e2s 1g2 2+02 RNMP -3. 1 5419q8 +01 /I PMP 
TA - l. 54 24 370+02 E A -4 .73 54523+01 MA 

GEOCEN TRIC UN IT VECTOR S 
WX -4. J l q 7 30b- Ol WV - 4 . 763 6 745-01 wz 
QX q .1')141 238-1) 1 QV -2 . 0 0 51498-0 l Q z 

- 5 • l 4 5 282q+04 OXL 
- 3 .9 533 691+0 1 VL 

-8. 14 6 1262+03 
9 .1605471+0(\ 
1. 45 9 341 2 +00 

- 3 . 79 90569 +06 

DXS 
VRS 
LNE 

DR 

4.0240039+03 DYL 
7.1530031+03 PTHL 

7,5516884+03 DYS 
8.1464844+03 PTR 

-1.7673987+02 DSMP 
6.9708982+03 VT 

-5,3676577+0 3 DZL 
7. 7043737+01 AZL 

- 3.0468122+03 ozs 
5.8836494+01 AZR 
3.2239362-01 RSMP 
4.2156595+03 SEASV 

1. 74 0 Q030 +04 
1.1 597 2 27 +0 2 

DX 1,5505935+03 DY -7.1337477+0 3 OZ 
V 8.1233279+03 PT H -7,4604717+01 AZ 

l . 7 40t} 0 3 0+04 
l. 5 20 3643+0 2 

DXG 1.7036737+04 DYG 1.6969251+04 OZG 
VE 2.4309629+04 PTE -1,8794426+01 AZE 

-6 .548 75 2 3+03 OXMP 
l ·b4 0 1650+02 VMP 

-6 . 5467523+03 DXME 

6.8 86185 6+04 DXM 
1 , 340 1462+02 LOH 

-2. 0335 77 8 +07 RAS 

4. 0020 403+01 RAN 
-A . 9 4 94380+00 INMP 
-6.0487919+00 SLR 

7.0175569+03 DYMP 
8.1233276+03 PTMP 
7 , 0175569+03 DYME 

- 2.4734104+ 0 3 DYM 
107007876+02 VM 

- 3,7488212+01 LOS 

-4,2201941+01 APF 
2.2811219+01 APO 
6.8509332+03 PER 

-4.0910062+03 DZMP 
- 7 , 4604712+01 AZMP 
-4,0910062+03 DZME 

- 1,7660901+03 DZM 
3.2256302+0 3 ARGM 
3.5857594 + 02 DES 

-5,3364222+01 RP 
3.4424531+05 TFP 
5,0505685+02 MTA 

- 2.4621557+03 
-l .0020140+02 

- 2.0483190+02 
-8, 7667701+0 1 

8.91894bl +00 
-b.438910 3+0 1 

- 3,562030 4+ 0 3 
l. 2665 .1 6 3+02 

- 3.5628271+03 
-~.3204b0 9 +01 

1. 7582 4 32 +01 
1 .1193100+02 
7. 7582.432+01 

-1 . 080ti74o+ 0 3 
1. 3 7 242 2 £+ :)2 

- 1.4783543•01 

3.459H9b't+03 
2. lb4bb0b+J2 
3 , 6000uC0+02 

7.6581547-01 PX 
3 .6373089-01 SXD 

2.9239435-02 PY -8,5607696-01 Pl -5,160i 05b-Ol 
0,0000000 SYO 0.0000000 SZO O. 0000000 



" 

~ 

•••••• CSM I EART~ REF. /PHASE 32-132 
MEAN-OF-EPOCH 1971 

.200250000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

747 

FEB . 1971, 12 HRS. , 34 MINS., 60.000 secs . G.M . T. uSNM USFT I So c 

DAYS, 16 HRS., 14 MINS., 59.999 secs . G. E. T. RAGR .32 76961093b44~4+003 

RXYl 
ROXVZ 

- .70234407528399199+001 
.2741636226275544 1+000 

.14247981008246409•002 
- .12423978260873193+001 

.49010996032439063+001 
-. 61816564730317126+000 

SELENOCENTRIC 
XL 1, 191 4473+05 Yl 
RL 1,6312845+05 OECL 

S EL ENOGRAP H IC 
XS 1,6091368+05 

ALTS l.6218995+05 
LT S -8.7220225-02 
LIN 1,7291'25+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x -2.4188263•04 y 
R 5,7251648+04 DEC 

GEOGRAPHIC 
XG - 4, 666 7 543+04 VG 
ALT 5,3808718+04 LAT 

E ARTH-~OON PLA NE 
XMP -5,4725345+04 YMP 
RMP 5,7251648+04 OEMP 
XME . -5,4725345+04 YME 

PLANETARY COORDINATES 
XM - 1 ,4333299+05 YM 
RM 2, 169844 1+05 OEM 

XSUN 6 , 1152942+07 YSUN 

-9.8639989+04 ZL 
- 1.8522645+01 RAL 

2.5311262+04 ZS 
- 3,0839035+00 LONS 

1,1953385+01 LTE 
- 1,6749770+01 LAP 

4.9069100+04 z 
1,7146879+01 RA 

2,85480 10 +04 ZG 
1•7153382+01 LON 

1,5497198+04 ZMP 
- 6,5557464+00 RAMP 

l . 5497198+04 Z ME 

1.4770909+05 ZM 
1 .8458642+0 1 RAM 

- 4 , 6886786+07 ZSUN 

GEOCENTRIC OSCULATIN G ELEMENTS 
SMA I. 7383848+05 ECC 9,8009633-01 INC 

VH -7.7398788+02 RNMP -3 . 1668803+01 APMP 
TA - 1 . 5392375 +02 EA - 4,68 20869+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.3196077-01 WY 
QX 9.0141852- 01 QY 

-4. 7636448-01 
-2 . 0051263-01 

•••••• CSM I EARTH REF. /PHASE 32- 133 
MEAN-OF - EPOCH 1971 

wz 
QZ 

,208500000000000+00 3 HRS. FR OM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

- 5 , 1822 554+04 DXL 4.06225 35+03 DYL 
7 02465472+03 PTHL 

- 5,4506263+0 3 DZL -2.5 10•<24+03 
- 3,9621375+01 VL 7 , 6980949 +01 All -9,9941tl>b .l + lJ l 

- 8. 7760306•03 
8.9392169+00 
I . 4446682+ 0 0 

-3 . 79A0569+08 

oxs 
VRS 
LNE 

DR 

7,6355004+03 DYS 
8, 2462489+03 PTR 

- l,7675183 +02 DSMP 
7,060276 2+ 03 VT 

-3,1080889 +03 DZ S 
5. 8890380+01 AZR 
3 .2 142240- 01 RSMP 
4 .2 606478 +0 3 SE ASV 

1.6879061+04 
l.1624066+02 

OX 1,59363 22+03 DY - 7 .2 216919+0 3 OZ 
V 8.2221461+03 PTH - 7.4476359+0! AZ 

1.6879060+0 4 
1. 48 54456+02 

DXG 1.78 55297+04 OYG 1 .5425024+04 DZG 
VE 2.3867430 +04 PTE - 1,9386053+01 AZE 

- 6.5364128+0 3 OXMP 
1.6418887+02 VMP 

-6.5364128+03 OXME 

6, 8701615+04 OXM 
1.3413857+02 LOM 

-2.0331341+07 RAS 

4.0019621+01 RAN 
- 8,9490896+00 !NMP 
- 5 . 8713573+00 SLR 

7 .6582426-01 PX 
3.8371773- 01 sxo 

7.1064516+03 DYMP 
B.2221459+03 PTMP 
7.1064516+03 DYME 

- 2 . 4686212 +0 3 DYM 
l.6644246+02 VM 

- 3.7477868+01 LOS 

- 4. 2 201308+01 APF 
2. 281 0361+01 APO 
6,8511783+03 PER 

-4 . 134498 2+03 OZ MP 
- 7 . 44763 62 +01 AZMP 
- 4 . 134498 2+0 3 DZME 

- 1 . 77106 56+03 DZM 
3 .225466 7+0 3 AR GM 
3 . 5482 60 2+0 2 DE S 

-5 . 3364990+ 0 1 RP 
3.442 1694+05 TFP 
5.0499 532 +02 MTA 

2.9232059- 02 PY - 8 . 560 7918 - 01 PZ 
0.0000000 SYD 0.0000000 SZO 

- 1 .98850&>+0 2 
-a. 756 1977• 0 1 

8 .8 03b30b • OO 
-(a4640 b8)+J l 

-3. 593214 ?+Qj 
l.26 7 3 l )l • Ul: 

-3.59 32 11 9+0 3 
-q. 3346 85' .. 0 l 

R,S l 9 8 294+ 0 l 
1. 1 189634+ 0£ 
B,9 198294• 0 1 

- 1 .08 299£ 1 .. 03 
l .3 73683b +J2 

- 1, 478021; +0 1 

3.4600~4b+- 03 
2. 164bbl j • J£ 
3,600 0 000+ 0£ 

-5. 1601 734-0 1 
0.0000000 

FEB. 1971 , 12 HRS •• 49 MINS •• 60 . 000 secs . G. M.T . USNM USFT I Sl L 

8 DAYS. 16 HR S. , 29 MINS • • 50,9 99 sec s. G.E. T. RAGR .33 1 4~6376 1 27!>7 :J+ ) 03 

RXYZ 
R OXYZ 

-.69539335856392275+001 
.28196219753 159869+000 

. 13915426927076813+00 2 
-. 12581 406861266358+001 

• 4 74588829 54626119+00 I 
- . 62355207148134197+000 

SELENOCENTRIC 
XL 1.197494 1+05 YL 
RL 1.6418111+05 OEC L 

SE LENOGRAPH! C 
XS 1 .6205 111 +05 

ALTS l ,6324261+05 
LTS -8.6905 736- 02 
LI N I. 7269789+n 

GEOCENTRIC 

VS 
LATS 

LN S 
LAN 

x -2.3948885+04 y 
R 5.6071295+04 DEC 

GEOGRAPH IC 
XG -4.3970 219+ 04 YG 
AL T 5,2628342+04 LAT 

EARTH-~OON PLANE 
XMP -5.3632333+04 YMP 
PMP 5·6071295+04 OEMP 
XMF -5.3632333+04 YHE 

PLANETARY COORD INATE S 
XM - 1,4369829+05 YM 
RM 2, 1699656+05 OEM 

XSUN 6.1162456+07 YSUN 

-9,9453705+ 04 ZL 
-1.8537199+01 RA L 

2. 4846402+04 ZS 
-3.0742401+00 LON S 

1.1826962+01 LTE 
-1,6062533+01 LAP 

4. 7q9z684+04 
1.6947503+01 RA 

3.0715899+04 ZG 
1 , 69540 75+0 1 LO N 

1,5000753+04 ZMP 
-6.6798561+00 RAMP 

I . 5000753+04 ZME 

l.474463q+Q5 ZM 
1 .84 12877+0 1 RAM 

-4.6876550+0 7 ZS UN 

GEOCENTRIC OSCULATING ELEMENT S 
SMA 1.7382451+05 ECC 9.8009404-01 INC 

VH -7.6529034+02 RNMP -3. 1795 569+01 APMP 
TA -l.5359043+02 EA -4,6276052+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3 194911-0 1 MY 
QX 9.0 142432-0 1 QY 

-4.7636155-01 wz 
-2.005 1033-01 Ql 

****** CSM I EART H REF. /PHASE 32 - 134 
MEAN-OF - EPOCH 1971 

• 208750000000000+003 HRS. FROM LAUNC H 

RE STA RT CUOPOINATES I ER ANO ER /HR I 

- 5.2196507+04 OXL 
-3.9710145+01 VL 

-8 .8050112+03 
8. 71 69610+00 
1.4299898+00 

- 3. 7980569•08 

I . 6344524+04 
1.16 51971+02 

oxs 
VR S 
LNE 

DR 

DX 
v 

4.1 0 27836+ 0 3 DYL 
7, 3444344+03 PTHL 

7. 7 232943+ 0 3 DYS 
B.3501874+03 PTR 

- 1. 7676381+02 DSMP 
7.1539067+03 VT 

-5.5 371694+03 DZL 
7,6920810+01 All 

- 3.1684951+03 ozs 
5 .89 52 061+01 AZR 
3.2045178- 01 RS MP 
4,306651 5+03 SE ASV 

l.6389631+03 DY -7.3132006+03 
8.325 0392+03 PTH -7.4341865+01 

Dl 
AZ 

-2.5 3 92 2 0!>+0 3 
-9. 9 67::i77 6+0 l 

- 1. c2 3447.HO.::. 
-A. 7450 l tl 9 +0 1 

e. .o8 83 2ti7+ oo 
- 6.490194 4 +- 0 l 

-3.62 4 524.t:'.+0 3 
1 .2681247+ 02 

1. 6 344523+04 
1 .4506333•02 

OXG 1.8543721+04 OYG 1 . 38410 42+04 OZG 
VE 2·342 181 2+04 PTE -2;0014353+01 AZ E 

-3 .62 4 5l5J +03 
- 9 . 3 50<t98 0 • 0 l 

-6,52 23002+03 OXMP 
I . 6 437390+02 VMP 

-6.5223002 +0 3 OXME 

6.8541 030 +04 OXM 
1 . 3426244+02 LDM 

-2.0326902+07 RAS 

4.0018873+01 RAN 
- 8.94 87413+00 INMP 
- 5 . 6938688+00 SLR 

7.6583265- 01 PX 
3.8370527- 01 sxo 

7.1994218+03 OYMP 
8·3250391+03 PTMP 
7 , 1994218+03 CYME 

-2.4638205+03 DYM 
1.6280606+02 VM 

- 3. 7 46 7524+ 01 LOS 

-4.220 0713+01 APF 
2.2809 546+0 1 APO 
6 . 8 5 140 87+ 0 3 PER 

-4. 1790304+03 DZMP 
- 7. 4 3418 63 +01 AlMP 
- 4.1 790 304+03 OZME 

- 1.7760312+0 3 OLM 
"'.l. 2 2530 34+0 3 AR GM 
3 . 51076 10+0 2 DE S 

- 5.3365711 +0 1 RP 
3.4418887+0 5 TFP 
5.0493443+0 2 MTA 

l .O l 5c::J27+ 02 
l. l 18!:>9t>,u:>2 
1 . ('1 1 52!>.::. 7 +02 

-l. G85303 7+ 03 
1 . 3 7 4~44b+ 0£ 

- l .4 77b 8b 7+Jl 

3.4b0 ! 4 54 •J3 
2. l b4Hb l 9+02 
3. 60 000UU+0i::: 

2.922508 5-02 PY - 8 . 560813 2-01 Pl -5 . 160!'1'-J I 
0.0000000 SYD 0.0000000 srn o. roouooo 

FEB. 1971, 13 HRS •• 4 MINS., 00.000 secs. G.M.T . U S~ M USF T I HC 

DAYS, 16 HRS •• 44 MINS •• 59 . 999 secs. G. E. T • PAG R • 335 2 lbt 42d 7 Je>~ b +003 

RXYZ 
ROXYl 

-.68824239217983240•001 
.20010970307839486+000 

.13618855775400643+00 2 
-.12745423897940638+00 1 

.45893095~19790614+001 
-.62910f58452650578+000 

SE LENOCENTRI C 
XL 1.2036027+05 Yl 
RL . 1.6524796+05 DECL 

-1 . 0028052+05 ZL 
-1,8551515+01 RAL 

-5 . 2574828+04 OXL 
- 3. 9 80003~,+0 l VL 

4.1457953+03 DYL 
7.4 469963+03 PTHL 

- 5.627 5519 +0 3 DZL 
7 . 6863565+ 0 I All 

-2. 56920 1 >+03 
- 9 .93q3b4b.+O l 



(jE L!=NOGPAPl-l l C 
XS 1·6320 186 +05 

Al TS l .b4)0 q 46+1)5 
LTS -8.65q23 11- 0 2 
LIN 1 . 7246 7 1! 1+02 

GEUC.FN TP IC 

YS 
LATS 

LNS 
LAN 

x -2·37026 10+04 y 
5.48 76760+04 DEC 

GEOGRAPH IC 
XG -4, 1180539+04 YG 
ALT 5. 1433784+04 LAT 

r J\RTH-MOON PL AN E 
XHP -5.2526336+')4 YMP 
RMP 5 .'1 876 7 t:-0+')4 n FMP 
AME _,.2,26l3!•04 VMf 

tiLANE TA~Y COllRD I NAT ES 
XM - l .44062AA+Q5 YM 
fl,'1 2. l 7008")9+Q5 UF:M 

XSUN fi. l l 7 1 96P+fl7 YS UN 

2. 4372506+04 l S 
- 3.0640 881+ 0 0 LON S 

l ,!7M540+01 LTE 
- 1, 5385247+01 LAP 

4 . 690 2434+04 l 
l, 6 7 390q6+0! RA 

3 . 2646 824+04 ZG 
1 . 67 4 57 38+01 LON 

1 . 4 4452 0 2+04 ZMP 
-A.AflQ 1 7 6A+OO kAMP 
l. 449J2 02:• 0 4 ZMC: 

1.471 8 29 6+0 5 lM 
1 .836 703 5+01 RAM 

-4. 6"663 11+ 0 7 l SUN 

GEOCENTR IC OSCU LATI NG ELEMENT S 
SMA l. 738 1~6q+05 ECC 9 . 8009 181-01 INC 

VH - 7, 5641747+0 2 PNMP -3.1922306+01 APMP 
TA - 1, 5324 27 2+0 2 EA - 4.5719460+01 MA 

GEOCENTR IC UNIT VECTORS 
WX -4.3 l q381'."7-0 l WY - 4.7635 872-01 
OX q.0 142982-0 1 QV - ? , 005 0808-01 

*.ci**'°'* CSM I EAR TH PEF. /PH AS E 32-1 3 5 
~ E AN -O F -EPO CH lq71 

wz 
oz 

.zoqo~~00)00 0000+003 HWS . FROM LAUNCH 

iU·S TAIH COORD I NA TES ( ER ANO EP /HP ) 

- 8 .832988q+03 
8. 4q 37583+00 
1. 4153065+00 

-3. 79 80570+08 

oxs 
VRS 
LNE 

DR 

7~0 

7.8153942+03 DYS 
B.4586119+03 PTR 

- 1.7677580+02 DSMP 
7.2521207+03 VT 

-3.2300790+03 DZS 
5.9022038+01 AZR 
3.1948087-01 RSMP 
4 . 3537180+03 SEASV 

-1.8525792+02 
-8.733!736•01 

8.573041 2+00 
- 6.5173500+01 

1.5805277+04 ox 1.6867871•03 av -7.4085388+03 oz - 3.656SID9+03 
1.1681020+02 V 8 . 4323165+03 PTH - 7.4200735+01 AZ 1.2689585+02 

1.5805277+04 DXG 1.9102074+04 DVG 1.2227037+04 OZG -3.6568098+03 
1,4159356+02 VE 2.2973071+04 PTE -2.0682707+01 AZE -9.3674467+01 

-6.5063060+03 DXMP 
1.64 57259+02 VMP 

- 6, 5063060+0i DXME 

6 . 8380104+04 OXM 
1. 34 38 622+02 LOH 

-2 .03 22464+07 RAS 

4.0018161+01 RAN 
-8.94R3q12+00 INMP 
-5.5163273+00 SLR 

7 . 65 84064-01 PX 
3·8369351-0l sxo 

7.2967913+03 OYMP 
8.4323165+03 PTMP 
7.29•7Ql~+n~ OVMF 

-2 .45 90081 +03 DYH 
1.5916958+02 VM 

-3 . 7457180+01 LOS 

-4,2200153+01 APF 
2.2808774+01 APO 
608516240+03 PER 

-4.2246492+03 OZMP 
- 7.4200738+01 AZHP 
-4 . ??46492+0 3 U£Ht 

-l.780986q+03 OZH 
3.2251402+03 ARGM 
3.4732617+02 DES 

-5.3366385+01 RP 
3.4416112+05 TFP 
5.0487420+02 MTA 

lol46302U+02 
1.1182067+02 
1.146~112 0•02 

-1.0876094+03 
I. 3762060+02 

-1.4773560+01 

3.4602562+03 
2.1648625+02 
3.6000000+02 

2.9218514-02 PV -8.5608342-0I PZ - 5.160110 2- 01 
0.0000000 SYO 0.00000?0 SZO 0.0000000 

FEB. IQ71, 13 HRS,, IQ MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 16 HRS., 5q MINS., 59.99q SECS . G.E.T. PAGR .338q7690q61373 7+003 

RXY I 
R OX YZ 

-.6808 7 0 976 n538 7 &52 +001 
• 298 0 0so 58 14241 e2 q+ooo 

.132980q 662 5q50380+002 
-. 129 1653!5 88306q04+001 

.4431320202q331978+001 
-. 6 3483872528305607+000 

SELEN OCENTP IC 
XL l. 2Qq777('1•')5 Yl 
Rl l . b 6 32'1 73+!)5 ClEC L 

SE Lf:NCGRAPHI C 
XS l. 6 436660+ ')5 

hLT"> l .653Gl23+1)5 
LT S - A. 627R433-0 2 
L IN l,722220 3+')2 

GEJCE NTP[C 

YS 
LA TS 

LNS 
LAN 

-2 . 344Q054+04 
5 . 366746 1 +')1, OfC 

f.F CGi.! APH I C 
XG -3. 9 3 1 7~69+Q4 YG 
ALT 5 .0224 4 60+04 LAT 

EllR T H-tJCON P LAr-.iE 
XMP -5. 1 406~92+04 VMP 
RMP 5 . :.H-67460 +04 OE:MP 
XM i -5 .1 406 6 92 +04 YME 

PL ANE T AR Y COO RDINAT ES 
X"I - l .4 4 42675 +05 YM 
F'·I 2 . 1702070+')5 OE ~l 

xSUN 6. ll 8 l 47P .. f) 7 V SU N 

-1 . 0 11 2102 +05 ZL 
- 1. 956556 5+ 0 1 RA L 

2 . 30~q399+ 04 lS 
-3 . 0534 132+00 LON S 

1 .1 574 11 8+ 01 LT E 
- 1 .4717 7 1 7+0 1 LAP 

4.5797 7 6 1+0 4 
1 .652 0 92 .H Ol P A 

3, 43 3 7C 6 1+ 04 LG 
1. 652 763 6+01 LON 

l . 39 e l'J349+ 04 ZMP 
- 6.q 43 q5z o+OO PAMP 
l. 3980349+04 Z"4E 

l.46~ 1878+05 ZM 
1.8 32 1118+0 1 RAM 

- 4,68 560 71+ 07 ZSUN 

GEaCEN TR ! C OS C U LATl ~ G FLEHEN TS 
SM A l .737q702 +fJ5 FCC C,8008963-0 1 lfll( 

VH -7.47)6r.o~+')2 Pf'lMP - 3 . 2!)400 12 • n l APMP 
TA - l .')28 7 <1 45+12 :A -4.5 1 50430+ 0 1 MA 

Gf OCEN TQfC UN IT Vf.C TOPS 
HX -4. 'l JQ2755-'.) l ~y -c.. 763559'~- 0 1 

~X Q . 014 3 5~ 7-0 l QY -2 .0050 584- 0 1 

CSM I EAR TH REF. /PHA SE 32 -13 6 
ME l\ N-rJF - EPOC H 1G71 

WL 
QZ 

. ~0025 0o r 1J ')0000 • 003 HRS. FROM LAUNCH 

l< i-S T.". 'H CnooO JNATES I Fk tiN D EJ< / Hll ) 

- 5 , 295 766 3+04 OXL 
-3 .9 891068+01 Vl 

-8.8598 676+03 
a . 2695 R7q+oo 
I. 4006173+CO 

-3 . Vi80570+08 

oxs 
VRS 
LNE 
o~ 

4.1915148+03 DYL 
7.5546018+03 PTHL 

7.ql21619+03 OYS 
B. 5 7186q 9 +03 PTR 

- !.76787Bl+02 OSMP 
7. 3552863+03 VT 

- 5.7220682+03 OZL 
7 .6809484+01 All 

- 3.2q20914+03 ozs 
5.9100854+01 AZR 
3.18509q6- 0l RSMP 
4.4018q90+03 SEASV 

-2. 600i:2 09+J3 
- 9.9097034+ 0 1 

- l. 7752668+ 02 
- 8. 7205988• 0 1 

8 . 4 517661 +00 
- 6. 5456046+0 I 

I. 5261172+04 
1.1711304+02 

DX 1.7373306+03 DY - 7.5080010+03 OZ -3.6q0130 2+03 
V 8.5443230+03 PTH - 7.4052443+01 AZ 1.2698176+0 2 

1. 526 1172+04 
1. 38 13614+02 

OXG 1.q52q111+04 OYG l.o5q2799+04 OZG - 3.690131 2+03 
VE 2·25213 38+04 PTE - 2 . 1394902+01 AZE -q.385~021+01 

-6.48 83076+03 DXHP 
1,6478603+02 VHP 

-6.4883076+03 OXME 

6,8 218835+04 DXM 
l . 34509q3+02 LOH 

- 2 . 0 3 18024+07 RAS 

4.0017478+01 RAN 
-8.94 R0412+00 INMP 
-5.3387334+00 SL~ 

7.65 8482q-01 PX 
3 .8 368238-01 sxo 

7,3989211+03 OYMP 
805443229+03 PTMP 
7.3980211+03 OYME 

-2.4541842+03 OYM 
1 . 5553302+02 VM 

- 3. 7446836+01 LOS 

-4.219~626+01 APF 
2.2808037+01 APO 
6.8518252+03 PER 

2.q212326-02 PY 
0.0000000 SYO 

-4.2714033+03 DZMP 
-7.4052443+01 AZMP 
-4 ,2714033+03 OZME 

- 1,7859328+03 OZM 
3.2249772+03 ARGH 
3 .4357625+02 DES 

-5.3367018+01 RP 
3.4413368+05 TFP 
5.0481465+02 MTA 

t.285tj&t4+02 
1.1177924+02 
1.2858824+02 

- 1.osq9092+03 
1. 3774b70+02 

-1 . 4770231+01 

3.46036ll+03 
2.1648631+ 02 
3. 6000000+02 

-8.56085 51-01 PZ -5.160U794- 0l 
0.0000000 SlO 0,0000000 

FEB. 1971, 13 HRS •• 34 MINS •• 60.000 secs. G.H.T. USNH USFT I SEC 

R OAYS, 17 HRS., 14 MINS., 5 '1.999 secs. G.E.T. RAGR .342737176J56 b l9+J03 

~ xv 7 
I- DXY l 

- . 1l7?;2<;3 137 5 GEl 7 9562 5+0n l 
• ~ 0A oc; 220 242 2 71 9 1 8 +000 

.1291 2q651q 5777909+002 
-.130°51 054q8s67736+0o1 

. 42718745430125328+001 
- .64075B76e50455848+ooo 

S LLE~OCENTF<' I C 

XL 1.2160212+1)5 VL -l . Ol":.7566+05 Zl -5 .3 34 5176+04 OXL 4,2401977+03 DYL 
7.6676631+03 PTHL 

- 5.8210459+03 DZL 
7 . 6758883+01 AZL 

- 2 .6 323380 +0 3 
JI l l • f. 7 4 2 7 l 7 +O 5 lJ l:. : l 

SE Li::ND GPAPH I C 
XS \ ,fl 5 5460 4+0 5 VS 

t\ L T5 1.664886 7 +05 LATS 
LT5 -a.sq6456C-02 L NS 
Llfl.J l .7 l q6t"!93+02 LAN 

G E OCf.~HP I C 
X -2.)1A77 9 ~ + f)4 V 
Q. 5 . 2442774+04 DEC 

Gt:O GP.\Pt' IC 
XG -3 . 5 40 1 709+()4 VG 
ALT 4.ff9qq7 4q+0 4 Li\T 

- l. ll5 7 D31 9 + 0 1 RAL - 3. 9 963284+01 Vl 

2 .339 68 94+04 LS 
-3 . 042 1814+00 LON S 

1.1447 6 96+ 0 1 LTE 
- 1 . 4 0 59750•01 LAP 

4.4 6 7 ~03 0+ 0 4 z 
1.62 9 2157 .. 0 1 PA 

3 . 57 8433q+04 l G 
1.6 298943+01 LON 

- 8 . 88 55503+03 
8.0444275+00 
1. 3859230+00 

-3. 7080574+08 

1. 4 712052+04 
1.1742921+02 

1.4712050+04 
1. 3460Z03+02 

oxs 
VRS 
LNE 

DR 

ox 
v 

OXG 
VE 

8.0140023+03 DYS 
8.6903485+03 PTR 

-l.7679q83+02 DSMP 
7.4638165+03 VT 

-3.3569834+03 ozs 
5 .9189130+01 AZR 
3.1753878-01 RSMP 
4.4512468+03 SEASV 

- 9.8784543+01 

-l.fq0786 3+02 
-8. 7072249+01 

8. 3425049+00 
-6.5750327•01 

1. 7908490+03 av -7 .6119146+03 oz -3. 7245417+03 
B.6614429+03 PTH - 7.3896372+01 AZ 1·2707034+02 

J.q824284+04 DVG 8.9481134+03 OZG -3.7245373+03 
2.2066789+04 PTE -2.2155lq2+01 AZE -9.4060b05+01 



... 

G 

~ 

EARTH-MOON PLANE 
XMP -5, 0272692•04 YMP 
RMP 5,2442774•04 DEMP 
XME -5. 0272 692•04 YME 

1,3455992•04 ZMP 
-7,0847723+00 RAMP 

103455992>04 ZME 

PLANETARY COORDINATES 
XM - 1,4478991 • 05 YM 
RM 2,1703287•05 DEM 

XSUN 6,1190986•07 YSUN 

1,4665389•05 ZM 
1•8275127•01 RAM 

-4,6845830•07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7378351•05 ECC 9,8008753-01 

VH -7,3810753•02 RNMP -3,2175680•01 
TA - 1,5249934•02 EA -4,4568233+01 

GEOr.FNTR re llNIT VECTOPS 
WX -4,3191769-01 WY 
QX 9,0144000-01 QY 

-4. 7635325-01 
-2.0050367- 01 

•••••• CSM I EARTH REF, /PHASE 32-137 
MEAN- OF-EPOCH 1971 

INC 
APMP 

MA 

wz 
QZ 

,209500000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

-6,468173 0•03 DXMP 
l,6501546•02 VMP 

-6.4681730•03 DxME 

6, 8057228>04 OXM 
1 03463356•02 LOH 

-2, 0313 583•07 RAS 

4,0016833•01 RAN 
-8,9476945•00 INMP 
-5,1610880•00 SLR 

7 ,6585554-01 PX 
3.B367197-0l sxo 

7~9 

7.5062164+03 OYMP 
8.6614427+03 PTMP 
7.5062164•03 CYHE 

-2•4493487• 03 DYH 
lo~l89639>02 VM 

-3,706493•01 LOS 

-4.2199136+01 
2,2807344•01 
6.8520121+03 

APF 
APO 
PER 

-4,3193427•03 OZMP 
-7,3896372+01 AZMP 
-4,3193427+03 OZME 

-1.7908688+03 DZM 
3,2248143•03 ARGM 
3.3982633•02 DES 

-5.3367603+01 
3.4410655•05 
5, 047557!+ 0'2 

RP 
TFP 
MTA 

2,9206537-02 PY -8,5608752- 01 PZ 
0,0000000 SYO 0.0000000 SZO 

1,434644)+02 
1.1173510+02 
1.4348443•02 

-1. 0922031+03 
1.3787278+02 

-1.4 766902+01 

304604606•03 
2.1646636+02 
306 000000•0 2 

-5. 1600494-J l 
o. 0000000 

9 FEB. 1971, 13 HRS., 49 MINS., 60.000 secs. G.M.T, USNM USFT I S<C 

DAYS, 17 HRS ., 29 MINS., 59,999 secs. G.E,T. RAGR ,346497443099•00+003 

RXYZ 
ROXYZ 

-.66547068782705798+001 
.31786094B71324346+000 

.12643262306777542•002 
-.13282363257123823 .. 001 

.41109242398692730•001 
-,64687778El4996089+000 

SELENOCENTRIC 
XL 1.2223398+05 YL 
RL 1.6854111+05 DE:L 

SELENDGRAPHIC 
XS 1,6674096+05 

ALTS 106760262+05 
LT S -8,565053 5-02 
LIN 1.7168234+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.2918368+04 y 
R 5,1202026+04 DEC 

GEOGRAPHIC 
XG -3.2451591+04 VG 
ALT 4,7758975+04 LAT 

EARTH-~OON PLANE 
XMP -4,9123556+04 YMP 
RMP 5, 12on26+04 OEMP 
XME -4.9123556+04 YME 

PLANETARY COORDINATES 
XM - 1,4515235+05 YM 
RM 2, 1704'o91+05 DEM 

XSUN 6,1200492+07 YSUN 

- l,02B4570+05 ZL 
- 1 .8592 74 5+ 01 RAL 

2,2894796+04 ZS 
-3, 0303536+00 LONS 

1.1321273+01 LTE 
-1,3411114+01 LAP 

4.3542555+04 z 
J,6051877+01 RA 

3,6967834+04 ZG 
1,6058735+01 LON 

1,2921920+04 ZMP 
-7,2320805+00 RAMP 

1, 2921920+04 ZME 

1.4638826+05 ZM 
1,8229062+01 RAM 

-4,6B35587+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l,7377al5+05 ECC 9,8008547-01 INC 

VH -7.2864837+02 RNMP -3,2302319•01 APMP 
TA -1.5210096+02 EA -4,3972072+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3190834-01 WY 
QX 9,0144463-01 QY 

-4. 7635063-01 
-2 .0050152-01 

**•••• CSM I EARTH REF, /PHASE 32-138 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.209750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-5,3737531+04 OXL 
-4,0076714 +01 VL 

-B.9099246+03 
7,81B2554+00 
1. 3712235+00 
1. 7616823•02 

oxs 
VRS 
LNE 

DR 

4.2921335+03 DYL 
7,7866417+03 PTHL 

8 .1213700+03 DYS 
8 , 8144814•03 PTR 

-1, 7681187+02 OSMP 
7•5781731+03 VT 

-5,924B509+ 03 DZL 
7 06712099+01 AZL 

-3,4224097+03 DZS 
5.9287541•01 AZR 
3,1656819-01 RSMP 
4,5018190+03 SEASV 

-2 ,665616b+03 
-9.8454543+0 1 

-1.5983 031•02 
-0. 0929650+01 

9.2212571+00 
-6.6057152+01 

1. 4157750+04 
1.1775981•02 

DX l.B476319+03 DY -7.720645B+03 DZ -3. 7601097+03 
V 8.7841072+03 PTH -7,3731836+01 AZ 1.2716174+02 

1. 4157749+04 
1.3126237+02 

OXG 1,9987717•04 OYG 7.3027223+03 DZG -3, 7601075+03 
VE 2.1609651+04 PTE -2,296B364+01 AZE -9.4281575+01 

-6,4457571+03 OXMP 
1 .6526225+ 02 VHP 

-6,4457571+03 DXME° 

6, 7895279+04 DXM 
J,3475711+02 LOM 

-2,0309143•07 RAS 

4.0016218+01 RAN 
-8,947342B+O O INMP 
-4,9B33915+00 SLR 

7 ,6586244-01 PX 
3.B366214-0l sxo 

7,6191310+03 OYMP 
8, 7841069+03 PTMP 
7,6191310•03 DYME 

-2,4445016+03 OYM 
1.4825967+02 VM 

-3,7426 150•01 LOS 

-4.2198676+01 APF 
2·2B066B4+01 APO 
6,8521B55+03 PER 

-4,3685 199+03 OZMP 
- 7 ,3731836+01 AZMP 
-4.3685199+03 DZME 

-1,7957949+03 DZM 
3.2246516+03 ARGM 
303607640+02 DES 

-5,3 36Bl49+01 RP 
3,4407975+05 TFP 
5,0469760+02 MTA 

1.5941637+02 
1.1168794•02 
1. 5941637+02 

-1.0944911+03 
1. 3799865+J2 

-1.4763571+01 

304605522+03 
2.1646640+02 
3.6000000•02 

2.9201116-02 PY -8,5608946-01 PZ -5. 16001 99-01 
0,0000000 SYD 0 , 0000000 SZO 0.0000000 

9 FEB, 1971, 14 HRS., 4 MINS., 60.000 SECS. G,M,T, USNM USFT I S<C 

DAYS, 17 HRS .. 44 MINS., 59,999 secs. G.E.T. RAGR .350257709842981+003 

RXYZ 
ROXYZ 

-.65739567612860687+001 
,32824801703601696+000 

. 12306772108123441+002 
-. 1347841 4945 050222+001 

• 394841B0 769277425+001 
-.65320771072506902+000 

SELENOCENTRIC 
XL lo22673Bl+05 YL 
RL 1,6967246+05 DECL 

SELENOGRAPHIC 
XS 1.6795223+05 

ALTS 1,6673396+05 
LTS - 6,5336B l7-02 
LIN 1,7 138443+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -2.2640270+04 y 
R 4,9944491+04 DEC 

GEOGRAPt< IC 
XG -2,94B6975+04 Yf, 
ALT 4,6501413+04 LAT 

EARTH -MOON PLANE 
XMP -4,7958436+04 YMP 
RMP 4,9944491+04 DEMP 
XME -4, 795B436+04 YME 

PLANET~RY COORDINATES 
XM -1,4551408+05 YM 
RM 2,1705693+05 DEM 

XSUN 6,1209996+07 YSUN 

-1, 0373130+05 ZL 
•l,8605805+01 RAL 

2,2362906+04 ZS 
-3, 0l 78863+00 LONS 

1.1194850+01 LTE 
-1.2 771569+01 LAP 

4.2390593+04 z 
1,5799036+01 RA 

3, 794Bl54+04 ZG 
1 . 5B05968+01 LON 

1,2377914+04 ZMP 
-7,3864269+ 00 RAMP 

1,2377914+04 ZME 

1,4612189+05 ZM 
1,8162920+01 RAM 

-4,6825343+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l, 7375696+05 ECC 9.8008347-01 INC 

VH -7, 1897015+02 RNMP -3.2428924+01 APMP 
TA -1.5168268+02 EA -4,3361070+01 MA 

-5,4 134904•04 OXL 
-4,0171392+01 Vl 

-8,932B644+03 
7. 5910485+00 
1,3565192•00 
1.6412256+02 

1.3598089+04 
1.t 810610+02 

l. 3 598090•04 
l. 2784839+02 

oxs 
YRS 
LNE 

DR 

ox 
v 

DXG 
VE 

-6. 4208973•03 DX!IP 
1 .655279 8+02 VMP 

-6,4208973+03 OXME 

6,7732993+04 DXM 
1.3488059•02 LOM 

-2, 0304701+07 RAS 

4,0015635+01 RAN 
-8,946994 .. 00 INMP 
- 4,8056446•00 SLR 

4,347E519+03 DYL 
7.9120576+03 PTHL 

8.2347782+03 DYS 
8,9447568+03 PTR 

- 1, 7682392+02 DSMP 
7,698B774+03 VT 

-6.0338939+03 DZL 
7 .6669510+01 AZL 

-3.4892262+03 DZS 
5,9396846+01 AZR 
3.1559761-01 RSMP 
405536754+03 SEASV 

109080089+03 DY - 7 , 8346049+03 DZ 
8,9128000+03 PTH -7,35580B2+01 AZ 

2,0020207+04 OYG 5,6662574+03 OZG 
2.1150216+04 PTE -2,3839812+01 AZE 

7.7381776+03 OYMP 
8.9128000•03 PTMP 
7,7381776•03 OYME 

-2.4396431+03 OYM 
1.4462288+02 VM 

-3, 7415807+01 LOS 

-4,2198249> 01 APF 
2.2806065•01 APO 
6,8523461+03 PER 

-4,4189893+03 OZMP 
-7.3558079•01 AZMP 
-4,4189893+ 03 DZME 

-1.8007111+03 OZM 
3.2244890+03 ARGM 
3,323264B+02 DES 

-5,3368650+01 RP 
3 04405329•05 TFP 
5 .0464014•02 M TA 

-2, 7001300+03 
-Q,8105207+01 

-1,4966547+02 
-8,6777254+01 

8.1120200+00 
-6.6377412+01 

-3. 1qb9031• 03 
l .2 72 5bl l+0 2 

-3. 796'703 0+03 
-9,452471 2+0 1 

1. 7649't9b+02 
1.1163744+ J2 
1.7649498+02 

- 1.0967731+03 
1.361 249 1+02 

-1,4760240+01 

3.4606)66+03 
2.1648045+02 
3.6000000+02 



GEOCENTRIC UNIT VECTORS 
WX -4.3189955-01 WY 
QX 9,0144902-01 QY 

-4. 7b34807-0l 
-2,0049941-01 

•••••• CSM I EAR TH REF. /PHASE 32-139 
MEAN-Of-EPOCH 1971 

wz 
Ql 

.210000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

750 

7.6586898-01 PX 
3.8365298-01 SXO 

2•9196080-02 PY -8.5609140-01 Pl -5,1599911- 0l 
0,0000000 SYD 0.0000000 SZD 000000000 

FEB, 1971 , h HRS •• 19 MINS •• 60.000 secs. G.M. T. USNM USFT I SEC 

DAYS, 17 HRS., 59 MINS., 59.999 secs. G•E.T. RAGR ,3540179765Bb062+003 

RXYl 
RDXYl 

-.b4905259b225b73b5+00 1 
.33931829798292897+000 

.1196926001380B233+002 
-. 1368425 55723544 14+001 

.37843017 402898410+001 
- • 65976 l 3987491l 517+000 

SELENOCENTR IC 
XL 1.235 22 14+05 YL 
RL L.7D02Zl'J •0 5 DCCL 

SFLENnGRAPHIC 
XS 1. 6918078+05 

ALT S l.b9883b9+05 
LTS -8.5023100-02 
LIN l.710b50 8+02 

GEOCENTR IC 

YS 
LAT S 

LNS 
LAN 

x -2.2352940+04 y 
R 4. 8bb9 379+04 OEC 

GEOGRAP HIC 
XG -2.b527163+04 YG 
ALT 4.5226273+04 LAT 

EARTH-~OON PLANE 
XMP -4.677b403+04 YMP 
RMP 4.8b69378+04 OEMP 
XMF. -4.677b4Q 3+04 VME 

PLANETARY COORDINATES 
XM -1.4587507+05 YM 
' M 2. 170b892+05 OEM 

XS UN 6,1219498+07 YSUN 

-1.0463348+ 05 ZL 
- 1.8618 459 101 RAL 

2. 18 610 10+04 ZS 
-3.0047312+00 LONS 

1,1068427+01 LTE 
- 1.2140847+01 LAP 

4.1221336+04 z 
1.5532447+01 RA 

3.8667325+04 ZG 
I.5 539453+01 LON 

l.1823739+04 ZMP 
- 7.5484327+00 RAMP 

1.1823739+04 lME 

1·4585481+05 ZM 
1 .8136707+0 1 RAM 

-4.6815097+07 ZSUN 

GE OCENTRIC OSCULATIN G ELEMENTS 
S'IA 1 ,7374395+05 ECC 9.8008153-01 INC 

VH -7.0905885+02 RNMP -3,2555495+01 APMP 
TA -l,5 124 26~+02 EA -4.2734256+0 1 MA 

GEOCENTR IC UNIT VECTORS 
WX -4.3189 127-01 WY 
QX 9.0 14 53 13-01 QY 

-4. 7634561-01 
-2.oo4n32-o1 

•••••• CSM I EARTH REF. /PHASE 32- 140 
MEAN-OF-EPOCH 1971 

wz 
oz 

, 21025 00C0000000+003 HRS. FROM LAUNCH 

RE STA RT COORDINATES I ER ANO ER/HR I 

-5,4537487+04 OXL 
-4.0l67i69+01 VL 

-8,9542285+03 
7.3627828+00 
1.3418096+00 
1.6070185+02 

OXS 
VRS 
LNE 

DR 

4,4071302+03 DYL 
8.0444979+03 PTHI 

8.3548080+03 DYS 
9.0817253+03 PTR 

-1, 7683599+02 DSMP 
7.8265190+03 VT 

-6.148636 7+03 Dll 
7 .. l."'l1'PiQ+01 A71 

-3.5574893+03 ozs 
5, 9517900+01 AZR 
3.1462706-01 RSMP 
4.6068790+03 SEASV 

-2. 7359492+03 
-Q.7734JRh .. Ol 

- l.3B53l75+02 
-8.6613976+01 

7,996799 2+ 00 
-6.6712069+01 

1. 3032884+04 DX 1.9723571+03 DY -7.9542539+03 OZ -3.8349983+03 
1.1846948+02 V 900480693+03 PTH -7.3374215+01 AZ 1.2735362+02 

1.30 32883+04 OXG 1,9923195+04 DYG 4,0481968+03 DZG -3,8349994+03 
1.2445151+02 VE 2.0688858+04 PTE -2.4775633+01 AZE -9,4793309+01 

-6.3934152+03 OXMP 
lob581440+02 VMP 

-6,39~4152+03 OXME 

6.7570370+04 OXM 
1.3500398+02 LOH 

-2.0300258+07 RAS 

4.0015083+01 RAN 
-8,94bb496+00 INMP 
-4.b278479+00 SLR 

7,b5 87518- 0I PX 
3.B364440-0l sxo 

7 ,86393B+03 DYMP 
9.0480692+03 PTMP 
7,8639363+03 DYME 

-2.4347731+ 03 OYM 
1.409B601+02 VM 

-3,7405465+01 LOS 

-4,2197849+01 APF 
2.2805479+01 APO 
6,8524941+03 PER 

-4.4708053+03 DZMP 
- 7.3374215+01 AZMP 
-4.4708053+03 OZME 

-1.8056172+03 DZM 
3.224326b+03 ARGM 
3.2857b56+02 DES 

-5,3369113+01 RP 
3.4402718+05 TFP 
5,0458342+02 MTA 

1 . 9484827+02 
1,115832!+02 
l.9484B27+02 

-1. 099049 2+03 
1. 3825096+02 

-1.4 75691 2+01 

3.4607138+03 
2.1648649+02 
3.6000000+02 

2,9191397-02 PY -8,5609326-01 PZ -5.1599"28-0l 
0.0000000 SYD 0.0000000 SZO 0.0000000 

FE8. 1971, 14 HRS., 34 MINS., 60.000 SECS. G.M,T, 

DAYS. lB HRS., 14 MINS., 59,999 secs. G.e.T. 

USNM USFT I SfC 

RAGR ,357778243329144+)03 

RXYZ 
ROXYZ 

-.64042345121425683+001 
.35114640725976062+000 

.llb2447029716b038+002 
-. 139007 84140889 332+00 I 

.361851758 0071701 4+001 
-.b6655269117099030+000 

SE LENDC ENTRIC 
XL 1. 2417960+05 YL - 1.0555310+05 ZL -5,4945477+04 DXL 4.47 10020+03 DYL 

8.l84b293+03 PTHL 
•6,2696023+03 DlL 

7.6598736+01 All 
-2. 7731548+03 

RL 1,7199137+05 OECL - 1. 8b30663+01 RAL -4. 0364652+01 VL 

SELENOGRAPHIC 
xs l . 70 427b4+05 

ALTS 1.7105288+05 
LT S -R.4 7093 86-02 
LIN 1.7072186+02 

GEOCENH IC 

vs 
LATS 

LNS 
LAN 

-2.2055758+04 y 
4.7375 833+04 DEC 

GEOGRAPH IC 
XG -2.3591185+04 YG 
ALT 4.3CJ32t,q8+04 LAT 

E~R TH-fJ CON PLANE 
XMP -4.557643q+Q4 YHP 
RMP 4.7375g33+Q4 OEMP 
XM f. - 4.5576439+04 YME 

PLANETARY COORDINATES 
XM -l.4623536+05 YM 
R~ ?.. l 708t)8Q+05 DEM 

XSUN 6. 12 28998+07 YSUN 

2.1328895+04 ZS 
-2.9908350+00 LONS 

1.0942006+01 LTE 
- 1.1518653+01 LAP 

4.0033903+04 z 
!. 52 50766+01 RA 

3.9148764+04 ZG 
1.5257846+01 LO~ 

1.1259156+04 ZMP 
-7,7187988+00 RAMP 

l.125915b+04 ZME 

1•4558700+05 ZM 
l.&090410+01 RAM 

-4·b804850+07 ZSUN 

GEOCE NTRIC OSCULATING ELEMENTS 
SMA 1.7 373110+05 ECC 9,80079 64-0 1 INC 

VH - 6.9A89 930+02 RNMP -3,2~82034+0 1 APMP 
TA -l.5077A78+02 EA -4.2090559+01 MA 

GEOCEN TPIC UNIT VECTORS 
WX - 4. 3188 354- 0 l WY 
QX 9.0145•97-01 QY 

****** CSM 

- 4.7634321 - 01 
-2 .0049529-·01 

Wl 
oz 

-8.9738589+03 
7.1334371+00 
lo 3 270949+00 
I . 5944499+02 

1·2461934+04 
1.18 85 156+02 

1. 2461934+04 
1. 2 107332+02 

DXS 
YRS 
LNE 

DR 

ox 
v 

DXG 
VE 

-6.363 1107+03 OXMP 
lobbl2354+02 VMP 

-6. 3b31107+03 OXME 

6,7407410+04 OXM 
1.3512730+02 LOM 

-2,0295816+07 RAS 

4,00145bl+Ol RAN 
-8.9463063+0 0 INMP 
-4,4500021+00 SLR 

7.6500103-01 ~x 
3·83b3b43- 0l sxo 

8.4821211+03 DYS 
9, 2 2 60121 +03 PTR 

-1.7684807+02 OSMP 
7,9617679+03 VT 

-3 .6272560+03 ozs 
5,9651662+01 AZR 
3.1365635·01 RSMP 
4.6614964+03 SEASV 

2.0411104+03 DY -8. 0801157+03 
9.1905358+03 PTH -7.3 1792b4+01 

oz 
AZ 

-9. 7339623+01 

- 1.2624201+02 
-8. b43&H6+01 

7. 8815904+00 
-b. 7062174+01 

-3.8744741+03 
1.2745446+02 

1.9698750+04 DYG 2.4578059+03 DZG -3.8744742+03 
2.0226051+04 PTE -2.5782730+01 AZE - 9.5091385+01 

7,9970676+03 CYMP 
9,1905356+03 PTMP 
7.9970676+03 DYME 

-2 ,4298916+03 OYM 
1.3734906+02 VM 

-3,7395124+01 LOS 

-4.2197483+01 APF 
2.2804930+01 APO 
6 .8526297+03 PER 

-4,5240242+03 DlMP 
-7 .3179264+01 AZMP 
•4,5240242+03 DZME 

-1.8105134+03 DZM 
3.2241644+03 ARGM 
3,2482663+02 DES 

-5,33b9537+01 RP 
3,4400141+05 TFP 
5.0452748+02 MTA 

2.1462380+02 
I. l I 52482+J2 
2. l 4623B0+02 

- 1.1013193+03 
1.3837<>99+02 

- 1.4753579+01 

3.4607868+03 
2.1648652+02 
3,6000000+02 

2,9187072-02 PY ·8.5609506- 01 Pl -5.1599352-01 
0.0000000 SYD 0.0000000 SZD 0.0000000 

I EARTH REF. /PHASE 32- 141 
MEAN-OF-EPOCH 1971 9 FEB. 1971, 14 HRS., 49 MINS •• 60.000 secs. G.M.T. USNM USFT I SfC 

,2 10 50 0000000000+ 003 HRS. FROM LAUNCH DAYS, lB HRS., 29 MINS •• 59.999 secs. G.e.r. 

RESTART COORDINATES ( ER AND ER/HR I 

R.XYZ 
ROXVZ 

-.631488245b0590940+001 
.3b38186136337595b+OOO 

.11274123269688056+002 
-. 14129021962 221635+001 

• 34510043575255852+001 
-,67359646560559462+ 000 

RAGR .153851007222469+001 

.... 

L 



~ 

( 

~ 

SELENOCENTRIC 
XL 1.2484688+05 Yl 
Rl 1.7318121+0 5 DECL 

SELENOGRAPHIC 
XS 1. 7169394+0.5 

AL TS !. 72H271+05 
LTS •8.4395827•02 
LIN 1.7035190+ 02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2 .1748035+04 y 
R 4.6062919+04 DEC 

GEOGRAPHIC 
XG -2.0697726+04 YG 
ALT 4.2619753+04 LAT 

EARTH-MOON PLANE 
XMP ·4.4357420+04 YMP 
RMP 4.6062919+04 DEHP 
XME ·4.4357420+04 YHE 

PLANETARY COORDINATES 
XM ·1·4659491+05 YM 
RH 2.1709282+05 DEH 

XSUN 6.1238496+07 YSUN 

-1.0649113+05 Zl 
•l.8642356+ 01 RAL 

2.0786328+04 ZS 
•2,9761370+00 LONS 

1.0815582+01 LTE 
-1.0904673+01 LAP 

3.8827331+04 z 
1.4952447+01 RA 

3,9397243+04 ZG 
1.4959599+01 LON 

1.0683913+04 ZMP 
-7.8983227+00 RAMP 

1 . 0683913+04 ZME 

1,4531846+05 ZM 
1,8044057+01 RAH 

-4.6794601+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,7371844+05 ECC 908007781 - 01 INC 

VH -6,8847437+02 RNMP -3,2808539+01 APMP 
TA - 1,5028869+02 EA -4.1428784+01 MA 

GEOCENTRIC UN IT VECTORS 
WX -4,3187635-01 WY 
QX 9,0146056-01 QY 

-4. 7634091-01 
-2, 0049329- 01 

•••••• CSH I EARTH REF, /PHASE 32-142 
MEAN-OF - EPOCH 1971 

wz 
QZ 

.210750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-5,5359083+04 DXL 
-4.0463312+01 VL 

-8.9'115741+03 
6. 902'1856+00 . 
1. 3123152+00 
l.5'141850+02 

1·1885030+04 
1.1925414+02 

1. 1885029+04 
1.1771563+02 

oxs 
YRS 
LNE 

DR 

ox 
v 

OXG 
VE 

-6,32976 14+03 DXMP 
1 ,6645 770+02 VMP 

-6, 3297614+03 OXHE 

6. 7 244112+04 OXH 
I. 3525054+02 LOH 

-2.0291372+07 ~AS 

4,0014072+01 RAN 
-B,9459631+00 INMP 
-4,2721080+00 SLR 

7,6588652-01 PX 
3.8362908-01 sxo 

751 

4.539768'1+03 DYL 
8,3 332125+03 PTHL 

8.6174738+03 DYS 
'1.3783293+03 PTR 

-l.7686016+02 DSMP 
8.10538'10+03 VT 

-6.3973839+03 OZL 
7.6571581+01 AZL 

-3.6'185833+03 ozs 
5.9799215•01 AZR 
3.1268580·01 RSMP 
4.7175977+03 SEASV 

2.1147702•03 ov -8.2127836+03 
9.340'1078+03 PTH -7.2972077+01 

oz 
AZ 

l.'1349529+04 OYG 9.0409117+02 OZG 
1.9762392+04 PTE -2,6868921+01 AZE 

8.1383269+03 DYHP 
9.3409076+03 PTHP 
801383269+03 OYHE 

-2.4249987+03 OVH 
1.3371203+02 VH 

-3.7384782+01 LOS 

-4.2197145+01 APF 
2.2804415+01 APO 
6,8527534+03 PER 

-4.5787008+03 OZMP 
-7,2972077+01 AZMP 
-4,5787008+03 OZHE 

•l,8153997+03 OZH 
3.2240023+03 ARGM 
3.2107671+02 DES 

-5,3369920+01 RP 
3,4397603+05 TFP 
5.0447233+02 MTA 

-2. 8116340+03 
-9.6916020+01 

-1.1266093+02 
-8.6249494+01 
7. 7663946+00 

-6.7428865+01 

-3.9154 175•03 
1.215;001+02 

-3.9154170+03 
-9.542373 7+01 

2.35992>41+02 
l.ll461H+ n 
2.3599341+02 

-1.1035835+03 
1.3850301+02 

- 1.4750248+0 1 

3.4606530+03 
2. 1648656•02 
3.6000000+02 

2.'1183112-02 PY -B.5609682- 01 Pl -5. 1599085-0l 
0, 0000000 SYD Q,0000000 SZO 0.0000000 

FEB. 1971, 15 HRS., 4 MINS .. 60.000 secs. G.M,T. USNM USFT I StC 

DAYS, 18 HRS,, 44 MINS,, 59.999 SECS, G.E .T, RAGR , 529877681530613+001 

RXYZ 
RDXYZ 

-.62222465500627433+001 
.37743525006562465+000 

. 10917911952479855+002 
-.1437 0135093321890+001 

032816 969809329372+001 
- • 6809086 72246030'11+000 

SELENOCENTRIC 
XL 1.2552474+05 Yl 
RL 1. 7439299+05 DECL 

SELENOGRAPHIC 
XS 1,7298095+05 

Al TS I, 7345449+05 
LT S -8.4082271-02 
LIN l,6995182+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2. 1429003+04 y 
R 4.4729615+04 DEC 

GEOGRAPHIC 
XG -1.7865044+04 VG 
ALT 4.1286418+04 LAT 

EARTH-MOON PLANE 
XMP -4.3118101+04 YMP 
AMP 4.4729614+04 OEMP 
XME -4,3 118101+04 VME 

PLANEHRY COORO INATES 
XM -l.4695374+05 YM 
RM 2.1710473+05 DEM 

XSUN 6.1247991+07 YSUN 

-1,0744864+05 ZL 
- 1 .8653486+ 01 RAL 

2,0233078+04 ZS 
-2, 9605705+00 LONS 

! 00689160+01 LTE 
-1. 0298562+01 LAP 

3,7600563•04 z 
1.4635716+01 RA 

3.9418836+04 ZG 
1 .4642939+01 LON 

l.oon747+04 ZMP 
-8. 0879139+00 RAMP 

1.0097747+04 ZME 

1.4504920+05 ZM 
1.7997622+01 RAM 

-4.67843 50+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7370598+05 ECC 9.8007604-01 JNC 

VH -6.7776542+02 RNMP -3.2935009+01 APMP 
TA - 1.4976962+02 EA -4.0747597+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 3186962-01 WY 
QX 9,0146389-01 QY 

••**** CSH 

-4. 7633867-01 
-2.0049132-01 

wz 
CZ 

-5,5 778536+04 Dxl 
-4,0563381+01 VL 

-9. 0071733+03 
6,6714064+00 
1.2976508+00 
1 .6 086448+02 

oxs 
VRS 
LNE 

DR 

4.6140140•03 OYL 
8,4911202+03 PTHL 

8.7617361+03 DYS 
9,5 394938+03 PTR 

- 1.7687227+02 DSHP 
a .2582625+03 yT 

-6.5326597+03 OZL 
7.6550747+01 AZL 

-3.7715243+03 DZS 
5,9961805+01 AZR 
3,1171481-01 RSHP 
4.77~2529+03 SEASV 

1.1301946+04 OX 2.1939197+03 DY -8.3529354+ 03 DZ 
1.1967933+02 V 9.4999976+03 PTH -7,2751357+01 AZ 

1.1301945+04 OXG 1. 8878748+04 OVG -6.0425143+02 DZG 
1.1438055+02 VE 1.9298638+04 PTE -2 ,8043080+01 AZE 

-6.2931165+03 OXMP 
l .6681954+02 VHP 

-6,2'131165+03 DxHE 

6,7080481+04 OXH 
1 .3537370+02 LOH 

-2,0286927+07 RAS 

400013610+01 RAN 
-8,9456267+00 INMP 
-4. 0941659+00 SLR 

7,6589171 - 01 PX 
3.8362225-01 sxo 

8.2885830+03 DVMP 
9.4999974+03 PTHP 
a.Zee 5830+03 OYME 

-2.4 200944•03 DVM 
1. 3007492+02 VM 

-3,7374442+01 LOS 

-4.2 196835+01 APF 
2,2803936+01 APO 
6,8528663+03 PER 

-4.6348876+03 DZHP 
-7.2751361+01 AZMP 
-4.6348876+03 DZME 

-1.8202759+03 DZH 
3.2238404+03 ARGM 
3.1732678+02 DES 

-5.3370269+01 RP 
3.4395104+05 TFP 
5,0441803+02 HTA 

2.'1179480-02 PY -8.5609852-01 Pl 
0.0000000 SYD 0.0000000 SZO 

-2.852079~+03 
-9.6466206+01 

-9. 76099 25+0 1 
-8.6045054+01 
7.65llll9+00 

- 6. 7813377+01 

-3.957921 1+03 
1.2 766681l+02 

-3.9579225+03 
-9 , 5796339+) l 

2.5915787+02 
1.1139340+02 
2.5915767+02 

-1.1050417+03 
1. 3862902+02 

- 1.4746918+01 

3.46091L7•03 
2.1646059+02 
3.6000000•02 

-5 .15981122-0 1 
0.0000000 

I EARTH REF, /PHASE 32-143 
MEAN- OF-EPOCH 1971 9 FEB. 1971, 15 HRS., 19 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

.211000000000000+003 HRS. FROM LAUNCH DAYS' 18 HRS.' 59 MINS •• 59,999 secs. G.E. T. RAGR .905904355e3o7;7+001 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

- .61260763997617082+001 
. 39211375672494085+000 

.10555498123805049•002 
-. 14625462032157670+001 

SELENOCENTRIC 
XL 1·2621404+05 YL 
RL 1.7562816+05 DECL 

SELENDGRAPHIC 
X5 1,7429003+05 

AL TS 1, 7468966+05 
LTS -8,3768716-02 
LIN 1.6951764+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -2.1097800+04 y 
R 4.3374797+04 DEC 

-l. DB42679+05 ZL 
-1, 8663979+01 RAL 

1,9668901+04 ZS 
-2,9440590+00 LONS 

1 .0562738+01 LTE 
-9,6999520+00 LAP 

3.6352434+04 z 
!_. 4298518+01 RA 

-5. 62 04072+04 · on 
-4.0664907+01 Vl 

-9 .o 204225+03 
6.4386768+00 
l. 28292 19+00 
1.6561'123+02 

oxs 
VRS 
LNE 

OR 

1.0712446+04 . DX 
1.2012952+02 v 

.31105262358292943+001 
-.68850634065091527+000 

4o69H202+03 DYL 
8,6593594+03 PTHL 

8·9159144+03 DYS 
9, 7104467+03 PTR 

- 1.7688440+02 OSHP 
8.4214025+03 VT 

-6.6762075+03 DZL 
7.6536961+01 AZL 

-3.8461287+03 ozs 
6,0140837+01 AZR 
3,1074413-01 RSHP 
4.8345374+03 SEASV 

2.2792415+03 DV · •8.5013495+03 
9.6687415+03 PTH ·7.2515589+01 

DZ 
AZ 

-2.8939903+03 
-9. 5980136+J1 

-8. 0875;7& +0 1 
-B.5823l04+J I 

7. 5360428+0 0 
-6.82 1703(1+01 

-4.002084£+03 
1. 2177888+02 



GEOGRAPHIC 
XG - 1.5 110868+04 VG 
ALT 3.9q31567+04 LAT 

EARTH-MOON PLANE 
XMP -4. 1857103+04 VMP 
RMP 4.3374796+04 DEMP 
XME -4.1857103+04 VME 

PLANETARY COORDINATES 
XM - 1.473 1184+05 VM 
RM 2.1711661+05 DEM 

XS UN 6.1257485+07 VSUN 

3.0220890+04 ZG 
1·4305810+01 LON 

9.5003851+03 ZMP 
-B.2886152+00 RAMP 

9.5003851+03 ZME 

1 ·4477922+05 ZM 
1.7951115+01 RAM 

-4.6774098+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7369371 +05 ECC 9.8007432-01 INC 

VH -6.6675 124+02 RNMP -3.3061444+01 APMP 
TA -l.492104 1+02 EA -4.0045498+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3186341- 01 WV 
QX 9.0146696-01 QV 

****** CSM 

-4. 7633655-01 
-2. 0048939- 01 

wz 
QZ 

1.0 712445+04 
1.1107048+02 

OXG 
VE 

-6.2528925+03 DXMP 
1 06 721213+02 VMP 

-6.2528925+03 OXME 

6.6916518+04 ~XM 
1 .3549678+02 LOM 

-2.0282482+07 RAS 

4.0013180+01 RAN 
-8.9452938+00 INMP 
-3.9 161762+00 SLR 

7.6589653-01 PX 
3.8361601- 01 sxo 

752 

1.8290142+04 DVG -2. 0588975+03 OZG -4.0020833+03 
1.8835739+04 PTE -2.93 15278+01 AZE -9.6216481+01 

8 .... 488402+03 DVMP 
9.6687413+03 PTMP 
8.4•88402+03 OVME 

-2.4151787+03 OYM 
1.2643774+02 VM 

-3. 7364101+01 LOS 

-4. 2196552+O1 APF 
2. 2 803489+0 l APO 
6.8529679+03 PER 

-4. 6926328+03 DZMP 
-7.2515589+01 AZMP 
-4.6926328+03 OZME 

-1.8251421+03 DZM 
3.2236786+03 ARGM 
3·1357685+02 DES 

-5.3370581+01 RP 
3.4392646+05 TFP 
5.0436462+02 MTA 

2.8 ... 35349+02 
1.1131906•02 
2. 8435349+02 

-1.1080939+03 
1.3 875501+02 

- 1.4743585+01 

3.4609660+03 
2.1648661+02 
3.6000000+02 

2.9176198-02 PV -8.5610014-01 Pl -5. 1598569- 01 
0.0000000 svo 0.0000000 szo 0 . 0000000 

I EARTH REF. /PHASE 32-144 
MEAN-OF-EPOCH 1971 FEB . 1971, 15 HRS •• 34 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

• 2112 50000000000+00 3 HRS. FROM LAUNCH DAVS, 19 H!\S., 14 MINS •• 59.999 secs. G.e.r. RAGR .1281931030l46B6+D0 2 

RESTART COORDINATES ( ER AND ER /HR I 

RXVZ 
RDXVZ 

-.6 0260897186924187+001 
.40799255948927414+000 

.10186507593118766+002 
-.14896548195512815+001 

SELENOCENTRIC 
XL 1.2691577+05 VL 
RL 1.7608832+05 DECL 

SE LENCGRAPHIC 
xs 1.7562277+05 

ALTS 107594983+05 
LTS -B. 3455314-02 
LIN 1. 690445 8+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

- 1 . 0942686+05 ZL -5. 6635943+04 DXL 
-1.8673755+01 RAL -4.0767933+01 VL 

l.9093546+04 ZS 
-2.9265 139+00 LONS 
1. 04363 15+01 LTE 

-9.1084371+00 LAP 

-9.03 10504+03 
6. 2047746+00 
1.2681876+00 

-3. 7980584+08 

DXS 
VRS 
LNE 

DR 

.29374185191695713+001 
-. 69640753728401575+000 

4.7817919+03 DVL 
8.8390989+03 PTHL 

9. 0811797+03 DVS 
9. 8922803+03 PTR 

-I. 7689654+02 DSMP 
8.5959905+03 VT 

-6.8289256+03 DZL 
7.6531052+01 AZL 

-3.9224378+03 DZS 
6.0337947+01 AZR 
3.0977315-01 RSMP 
4.8955238+03 SEASV 

-2.9370714+03 
-9.5455042+01 

-6.2202695+01 
-8.5581464+01 

7.4206855+00 
-6.8641225+01 

-2.0753452+04 v 3.5081655+04 l 
l.393845B+Ol RA 

1.0116274•04 
1.2060752+02 

DX 2.3715403+03 OY -8.6589238+03 DZ -4.0480115+03 
4.1997229+04 DEC 

GEOGRAPH lC 
XG - 1. 2452347+04 VG 
ALT 3.8553q64+04 LAT 

EAR TH- ~CON PLANE 
XMP -4.0572884+04 YMP 
RMP 4.199722'H04 OEMP 
XMF -4.0572884+04 YME 

PLANETARY COORDINATES 
XM -l.47bbq22+05 YM 
R" 2.1712846+05 DEM 

XSUN 6.1266q6+07 VSUN 

3. 8811947+04 ZG 
1 .39458 16+01 LON 

a.8915463+03 ZMP 
-8.50 16327+00 RAMP 

a.aq l5463+03 ZME 

1 .4450852+05 ZM 
1.7904533+01 RAM 

-4.6763844+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1 . 7368167+05 ECC 9.8007265-01 INC 

VH -6.554079 1+02 RNMP -3.3187848+01 APMP 
TA - 1.4863 136+02 EA -3.9320799+01 MA 

GEOCENTRIC UNIT VECTOPS 
WX -4.3185767-0l WY 
QX 9.0146983-01 QV 

-4.7633450-01 
- 2 . 0048751 -0 1 

••**** CSM I EAR TH REF. /PHASE 32-145 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.211500000000000+003 HkS . FROM LAUNCH 

RtS TA RT COORD INATES ( ER ANO ER/HR I 

V 9. 8482263+03 PTH -7.2263001+01 AZ 1. 2789505+02 

1 .0116274+04 
1.0778821+02 

DXG 1.7587905+04 DYG -3.4519343+ 03 DZG -4.0480122+03 
V~ 1.8374893+04 PTE -3. 0696937+01 AZE -9.6693336+01 

-6.2087693+03 DXMP 
1 .6 7 63904+02 VMP 

-6.2087693+03 DXME 

6.6752218+04 DXM 
·l.3561979+02 LOM 

-2.0278 037+07 RAS 

4.0012778+01 RAN 
- 8.9449676+00 INMP 
-3. 7381403+00 SLR 

7.6590104-01 PX 
3.8361032-01 sxo 

8.6202678+03 DYMP 
9.8482262+03 PTMP 
B.6202678+03 CYME 

-2.41 02516+03 OYM 
1.2280048+02 VM 

-3.7353760+01 LOS 

-4.21 96296+01 APF 
2.2803076+01 APO 
6.8530593+03 PER 

-4 • 7519772+03 DZMP 
-7 .2263003+01 AZMP 
-4. 7519772+03 DZME 

-1. 8299982+03 DZM 
3.2235169+03 ARGM 
3.0982693+02 DES 

-5.3370859+01 RP 
3·4390232+05 TFP 
5.0431217+02 MTA 

3.1166049+02 
1.1123790+02 
3. 1186049+02 

- 1.1103402+03 
1.3888099+02 

-1.4740251+01 

3.4610159+03 
2.1648664+02 
3.6000000+02 

2.9113233-02 PV -8 .5610174-01 PZ -5. 1598325-01 
0.0000000 svo 0.0000000 szo 0.0000000 

FEB. 1971, 15 HRS., 49 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

DAVS, 19 HRS., 29 MINS., 59.999 SECS. G.E.T . RAGR . 16579577044~498+002 

RXYZ 
RDXYZ 

- • 59219664842 22 0831+oo 1 
• 42 5 23 606 661542315+000 

• 9810 524 507664198 7+00 I 
-. 15185189232877608+001 

.2 7622955~34015779+001 
-.70463124216116073+000 

s EL rnoc ENT R [ c 
XL 1.2763100+05 VL -1.1045030+05 ZL -5.7074425+04 OXL 4.8770850+03 DYL 

9.0317062+03 PTHL 
-6.99 18581+03 DZL 

7 .6533993+01 All 
-2.983.!330+03 

RL l . 7817528+05 CJE::L 

SELFNOGRAPHJC 
XS l.7698088+1)5 VS 

AL TS 1. 7723679+05 LATS 
LT5 -B.314l q l5-02 LNS 
LPJ 1 .6852687+02 LAN 

GEOCEN TRIC 
-2.0394q59+04 l 
4.0595541+04 DEC 

GEOGRAPHIC 
XG -9.905976 1+03 VG 
ALT 3.7 152 240+04 LAT 

EARTH-1-'00N PLANE 
XMP -3.92637 15+04 YMP 
RMP 4.0595541+04 OEMP 
XMf -3.9263715+04 YME 

PLANETARY COORDINATES 
XM -l.4e02586+05 VM 
RM 2.1714028+05 DEM 

XSUN 6.1276467+07 VSUN 

- 1 .8682725+0 1 RAL -4. 0872507+01 VL 

1.85067!>3+04 ZS 
-2.9078381+ 00 LONS 

1.0309893+01 LTE 
-8.5235674+00 LAP 

3.3786 7 94+04 z 
1.3552726+01 RA 

3.8201692+04 ZG 
1. 3500143+01 LON 

8.2709365+03 ZMP 
-B. 7283652+00 RAMP 

8.2709365+03 ZME 

l.4423710+05 ZM 
1.7857879+01 RAM 

-4.6753590+07 ZSUN 

-9.0387544+03 
5. 96 96824+00 
I. 2534493+00 
a. 1101105+01 

9.5131624+03 
1.2111661+02 

oxs 
VRS 
LNE 

DR 

DX 
v 

9.5131621+03 OXG 
1.0453703+02 VE 

-6 .! 603802+03 DXMP 
l.6810451+02 VMP 

-6.1603802+03 DXME 

6.6587587+04 DXM 
1.3574272+02 LOM 

-2.0273590+07 RAS 

9.2589048+03 DVS 
1.0086270+04 PTR 

-1.7690869+02 DSMP 
B. 7834086+03 VT 

2.4717718+03 OV 
1.0039722+04 PTH 

-4. 0004790+03 DZS 
6.0555024+01 AZR 
3.0880309-01 RSMP 
4.9582842+03 SEASV 

-8.8267024+03 DZ 
-7.1991537+01 AZ 

-9.48 85112+01 

-4. 1283512+01 
-8.5316900+01 

7. 3057417+00 
-6. 9087431+0 I 

-4. 0958135+03 
1.2801561+02 

l.6776638+04 OVG -4. 7759240+03 DZG -4. 0956143+03 
l.7917610+04 PTE -3.2200990+01 AZE -9.7238464+ 01 

8.8042365+03 DVMP 
1.0039722+04 PTMP 
B.8042365+03 OYME 

-2.4053133+03 DYM 
1.1916314+02 VM 

-3. 7343421+01 LOS 

-4.8129476+03 DZMP 
- 7.1991534+01 AZMP 
-4. 8129476+03 DZ ME 

-1.8348443+03 DZM 
3.2233554+03 ARGM 
3.0607700+02 DES 

3.4201379+02 
1.1114889+02 
3.4201379+02 

- 1.1125804+03 
1. 3900695+02 

-1.4 736 918•01 

(' 

(' 

( 

( 



·---~----· --- ---- -

( 

( 

~ 

~ 

--~-~~~~~· 

GEOCENTRIC OSCULATING ELEMENTS 
SMA loT36698T•05 ECC 9o800Tl05-0l 

VH - 6.43T0894•02 RNMP -3,3314218•01 
TA -l,4800414+02 EA -3.8571579+01 

GEOCENTRIC UNIT VECTORS 
llX -4.310240-01 WY -4, TU3254-0l 
QX 900141243•01 QY -Z,0048567-01 

INC 
APMP 

MA 

wz 
QZ 

4.0012405+01 RAN 
-8,9446449+00 INMP 
-3,5600579+00 SLR 

706590523-0l PX 
3oUtOll4-0l • UO 

753 

-4.219606'•01 
202802693+01 
6o8U1406+03 

APF 
APO 
PER 

-5 ,JJTllOZ+Ol 
3 ,087867+05 
5,0426015+02 

RP 
TFP 
MTA 

3.4610601+03 
2.1648666+02 
3.6000000+02 

Zo'1T0914-02 PY -8 ,5610326-01 PZ -5.1598086-01 
e.oeotooo SYD OoOOOCHIOO szo 0 .0000000 

•••••• CSH I EARTH REfo /,HlSE JZ..146 
MUN~OI'~ 1 9 1'1:1~ \.-r1·, 16 11111,, 4 1111111,; eo.ooo secs. e.111.T, USNM USFT I SEC 

.211750000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

DAYS, 19 HRS., 44 MINS •• 59,999 secs. G.E.T. 

RXYZ 
ROXYl 

SELENOCENTRIC 

-.58l334l66456ll033+001 
,44404118174742300•000 

.94270844375306994+001 
-.15493485980703429+001 

• 25850743864506147+001 
-. 71319709452249093+000 

RAGR .203398437876311+002 

XL l,2836101+05 YL - 1,1149871+05 lL -5 .7519803+04 OXL 4.9814440+03 DYL 
9.2 38791l +03 PTHL 

-7.1662260+03 OZL 
7.6546936+01 All 

-3. 0307896+03 
RL l • 7949105+05 OECL -1,8690778+01 RAL -4.0978683+01 VL -9.4263326•n 

SELENOGRAPHIC 
XS 1. 7836634+05 

ALTS lo 7855256+05 
LTS -8.2828516-02 
LIN 1.6795752+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -2.0020762+04 y 
R 3.9168210+04 DEC 

GEOGRAPHIC 
XG -7,4875440+03 YG 
ALT 3,5724872+04 LAT 

EARTH-MOON PLANE 
XMP -3, 7927648+04 YHP 
RMP 3,9168209+04 OEMP 
XME -3,7927648+04 YME 

PLANETARY COORDINATES 
XM - 1,4838177+05 YM 
RM 2.1715208+05 OEM 

XSUN 6.1285954+07 YSUN 

l, 7908288+04 ZS 
-2;8879152+00 LONS 

100183472+01 LTE 
-7,9448650+00 LAP 

3.2466252+04 l 
1.3137997+01 RA 

3.7400870+04 lG 
1 ,3145466+01 LON 

7,6382579+03 lMP 
-8,9704489+00 RAMP 

7 .6 3 82 579+03 ZME 

1.4396496+05 ZM 
1,7811155+01 RAM 

-4, 6743333+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7365832+05 ECC 9.8006950-01 !NC 

VH - 6.3162357+02 RNMP -3.3440551+01 APMP 
TA - 1,4733163+02 EA -3, 7795649+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.31 84755-01 WY 
QX 9,0147483-01 QY 

-4. 7633068-01 
-2.0048386-0l 

•••••• CSH I EARTH REF, /PHASE 32-147 
MEAN-OF-EPOCH 1971 

wz 
QZ 

T .212000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES l ER AND ER/HR I 

-9.0431698+03 
5, 7333813•00 
1. 2 3 87064+00 
1.2259716+02 

OX!i 
YRS 
LNE 
,OR 

9,4507095+03 DYS 
100293918+04 PTR 

-l, 7692086+02 OSMP 
809852860+03 VT 

-4.0802603+03 DZS 
6,0794272+01 AZR 
3,0783244-01 RSMP 
5.0228854+03 SEASY 

809028243+03 
1.2166063+02 

DX 2.5810804+03 DY -9,0059061+03 DZ 
V 100244723+04 PTH -7.1698739+01 AZ 

8,9028235+03 
1.0132079+02 

DXG 1,5861277+04 DYG -6,0239551+03 DZG 
VE 1,7465801+04 PTE -3,3842015+01 AZE 

-6,1073043+03 OXMP 
1.6861350+02 VMP 

-6.1073043+03 OXME 

606422626+04 OXM 
1.3586557+02 LOH 

-2.0269143+07 RAS 

400012059+01 RAN 
-8,9443290+00 INMP 
-3.3819303+00 SL~ 

7,6590912-01 PX 
3.8360045-01 sxo 

9.0023643+03 DYMP 
1.0244723+04 PTMP 
900023643+03 DYME 

-2.4003636+03 DYM 
1.1552572+02 VM 

-3,7333081+01 LOS 

-4.2 195857+01 APF 
2.2802342+01 APO 
6.8532126+03 PER 

-4.8755517+03 DZMP 
-7,1698737+01 AZMP 
-4. 8755517+03 DZME 

-1.8396803+03 OZM 
3.2231941+03 ARGM 
3.0232708+02 DES 

-5.3371315+01 RP 
3.4385553+05 TFP 
5.0421045+02 MTA 

2.9168244-02 PY -8,5610472-01 Pl 
0.0000000 SYD 0,0000000 SlO 

-1.7743914+01 
-8.5025932+01 

7.1906134+00 
-6.9557133+01 

-4.1456042+03 
1. 2814081+02 

-4.1456052+03 
-9,7866757+01 

3. 7521663+02 
1.1105083+02 
3. 7521663+02 

-l. l148147+03 
1.3913291+02 

- 1. 4733584+01 

3. 46109'i I +O 3 
2.164tlbbEH02 
3.6000000+02 

-5 .1597858-0 l 
0.0000000 

9 FEB. 1971, 16 HRS •• 19 MINS., 60,000 secs. G.M.T. USNM USFT I s•c 

DAVS, iq HRS., 59 HINS., 59.999 SECS. G.e.r. RAGR 0241001105307123+002 

RXYZ 
RDXYZ 

-.56997960709142225+001 
.46464590308917791+000 

.90356659023340942+001 
-.15823914937457871+001 

.24056668795671115+001 
- • 7 22124927591543 83+000 

SELENOCENTRIC 
XL 1.2910723+05 Yl - 1.1257387+05 lL -5,7912315+04 OXL 5.0962521•03 DYL 

9.4622670+03 PTHL 
-7.3534687+03 DZL 

7,6571190+01 All 
-3.080't56.'-+03 

RL 1.8083791+05 OECL -1.8697788+01 RAL -4,1086502+01 VL -9. 3581022+01 

SELENOGRAPHIC 
XS 107978137+05 

ALTS 1,7989941+05 
LTS - R.2515275-02 
LIN 1.6732791+02 

YS 
LATS 

LNS 
LAN 

1. 7297868+04 
-2.8666122+00 
1.00 57048+ 01 

-7 .3717934•00 

ZS 
LONS 

LTE 
LAP 

GEOCENTRIC 
x - 1.9629719+04 y 
R 3.7713535+04 DEC 

3.1118233+04 z 
1.2690312+01 RA 

GEOGRAPHIC 
XG -5. 2120849+03 YG 
ALT 3.4270158+04 LAT 

3,6421208+04 ZG 
1,2697823+01 LON 

EARTH-~DON PLANE 
XMP -3,6562416+04 YMP 
RMP 3. 7713535+04 DEMP 
XME -3,6562476+.04 YME 

6.9932115+03 ZMP 
-9.2298117+00 RAMP 

6,9932115+03 ZME 

PLANETARY COORDINATES 
XM -1.4873695+05 YM 
RM 2.1716384+05 DEM 

XSUN 6,1295439+07 YSUN 

1.4369211+05 ZM 
1.7764358+01 RAM 

-4. 6733074+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1, 7364705+05 ECC 9.8006801-01 INC 

VH -6.1911700+02 RNMP -3.3566851+.0l APMP 
TA -1.4660776+02 EA -3,6990489.-01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3184318-01 WY -4.7632891-01 
QX 9.0147699-01 QY -2,0048213-01 

wz 
Ql 

•••••• CSM I EARTH REF, /PHASE 32-148 
MEAN-OF -E POCH 1971 

T • 212250000000000+003 HRS. FROM LAUNCH 

9 

-9 .0438756+03 
5.4958607+00 
1.2239586+00 
1. 2864239+02 

oxs 
YRS 
LNE 

DR 

9,6585233+03 DYS 
1.0517005+04 PTR 

-t. 7693304+02 OSMP 
9,2035609+03 VT 

-4.1617587+03 ozs 
6.1058280+01 AZR 
3,0686195-01 RSMP 
5.0893858+03 SEASV 

8.8757024+00 
-8.4704157•01 

7.0754949+00 
-7.0051762+01 

8.2849568+03 OX 2.7008495+03 DY -9,1979147+03 DZ -4,1974991+03 
1.2224417•02 V 1.0465005+04 PTH -7.1381693+01 AZ 1.282708 9+02 

8.2849565+03 OXG 1,4847007+04 DYG -7 ,1897046+03 DZG -4.1975004+03 
9, 8144061+01 VE 1.7021883+04 PTE -3, 5636337+01 AlE -9, 8597461+0 l 

-6.0490544+03 DXMP 
1,6917196•02 VHP 

-6.0490544+03 OXHE 

6.6257332+04 DXM 
1. 3598834•02 LOH 

-2,0264695+07 RAS 

400011740+01 RAN 
-8.9440216•00 INMP 
-3,2037570•00 SLR 

7 ,6591269-01 PX 
3.8359628-01 sxo 

9,2165781•03 OYMP 
1,0465005+04 PTHP 
9.2165781+03 DYME 

-2,39 54026+03 OYH 
lell88823+02 VM 

-3, 7322742+01 LOS 

-4,2195674>01 APF 
2.2802019+01 APO 
6.8532758+03 PER 

-4.9397672+03 OlMP 
-7,1381693+01 AZMP 
-4.9397672+03 DZME 

-1.8445061+03 DZM 
3.2230330+03 ARGM 
2.9857715+02 DES 

-5 .3371497+0 1 RP 
3 .4 383298+05 TFP 
5,0416140+02 MTA 

4.1195968+02 
1.1094223'02 
4.1195%8+02 

- 1.1170429+03 
1. 3925885+J< 

-1.4730251+01 

3.4611334+03 
2.1648670+02 
306000000+02 

2.9166192-02 PY -8 ,5610610-01 Pl -5. l 5976H·O 1 
0.0000000 SYO 0.0000000 SZO 0.0000000 

FEB. 1971 0 16 HRS., 14 MINS01 60.000 SECS, G,M,T, 

IiAY_s. 20 HllS.~ 14 "INS.; 99 .... SECS. G.e.T • 

USNM 

RAGR 

USFT I SEC. 

.278603772737936+002 



RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXYZ 

-.55808447 161368238+001 
.48734083855386795+000 

.86356798873375067+001 
- .16179419705928286+001 

SELENOCENTR IC 
XL 1.2987133+05 YL -1.1367783+05 ZL -5.8432472+04 OXL 
RL 1·8221846+05 DECL -1.8703607+01 RAL -4. 1196021+01 Vl 

SELENOGRAPHI C 
XS 1.8122851+05 

ALTS 1.8127996+05 
us -0.220 1ea 3-02 
LIN l.6662726+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x - l. Q220058+04 y 
3. 6229 604+0 4 DEC 

GEOGRA PHI C 
XG -3. 0938 581 +03 VG 
ALT 3.2786186+04 LAT 

EAR TH -M CON PLANE 
XMP -3.5165676+04 YMP 
RMP 3.6229604+04 OEMP 
XME -3.5 16 5676+04 YME 

PLANETARY COORDINATES 
XM - l.4909139+05 YM 
RM 2. 1717 558+05 OEM 

XSUN 6. 1304923+07 YSUN 

1.6675254+04 ZS 
-2.8437755+00 LONS 

9.9306273+00 LTE 
- 6.8037585+00 LAP 

2 .9740708+04 
1.2204896+01 RA 

3.5275321+04 ZG 
1.22 12434+01 LON 

6.3354946+03 ZMP 
- 9.5087454+00 RAMP 

6.3354946+03 lME 

1.4341854+05 ZM 
1.77 17490+01 RAM 

-4.6722814+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7363612+05 ECC 9.8006658-01 INC 

VH -6,0614919+02 RNMP -3.3693 114+01 APMP 
TA -1.4582520+02 EA -3.6153183+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,3 183923-01 WY 
QX 9.0147893-01 QY 

****** CSM 

-4. 7632723- 0l wz 
-2. 0048045-01 Ql 

-9. 0403801+03 
5.2571145+00 
1.2092067+00 
1. 2775534+02 

DXS 
VRS 
LNE 

DR 

7·6592398+03 ox 
1.2287274+02 v 

7.6592399+03 DXG 
9.5012358+01 VE 

-5. 9850635+03 OXHP 
1.6978707+02 vMP 

-5.9850635+03 D~ME 

6 .6091711+04 DXM 
l.3611104+o2 LOH 

-2.0U0247+07 RAS 

4.0011450+01 RAN 
-8.9437228+00 INMP 
-3.0255394+00 SLR 

7. 6591595-01 PX 
3.8359257-0I sxo 

754 

• 222398015060316 72+001 
-.73143396329645283+ 000 

5.2231990+03 DYL -7.5552974+03 DlL 
9.7044271+03 PTHL 7.6608336+01 All 

-3.1323446+ 03 
-9.28274.S+Ol 

9.8846642+03 DYS 
1.0757664+04 PTR 

-1. 7694524+02 DSHP 
9.4405598+03 VT 

-4.2449043+03 ozs 3.9145594•01 
6.1350131+01 AZR -8.4346091+01 
3.0589161-01 RSHP 6.9603907+00 
5.1578247+03 SEASV -7.0572576+01 

2.8327685+03 DY -9.lt046191+03 OZ -4·2516097+03 
1.0702692+04 PTH -7.1036883+01 AZ 1.2840607+02 

1.3739161+04 OYG - 8.2675066+03 OZG -4.2516091+03 
1.6588925+04 PTE -3.7602036+01 AZE -9.9456121+01 

9.4491943+03 OYHP 
1.0702692+04 PTMP 
9.4491943+03 DYME 

-2.3904305+03 OYM 
1.08 25066+02 VM 

-3. 7312404+01 LOS 

-4.21955 14+01 APF 
2.2801728+01 APO 
6·8533303+03 PER 

2.9164422-02 PY 
0.0000000 SYD 

-5.0055250+03 OlMP 
-7.1036880+01 ' AZHP 
-5.0055250+03 OZME 

- 1.8493219+03 OZM 
3.2228720+03 ARGM 
2.9492722+02 oes 

-5.3371651+01 RP 
3.4381107+05 TFP 
5 .0411377+02 MTA 

4.5284613•92 
l ·1082127•02 
4.5284613•02 

- 1.1192652+03 
1.3938478+02 

-1.4726915+01 

3.4611638+03 
2.1646671+02 
3.6000000+02 

-8.5610741-01 Pl - 5.1597430-01 
0.0000000 szo 0.0000000 

I EARTH REF, /PHASE 32-149 
MEAN-OF - EPOCH 1971 9 FEB. 1971, 16 HRS •• 49 MINS •• 60.000 secs. G.M.T. USNM USFT I sec 

• 212500000000000+003 HRS. FROM LAUNCH DAYS, 20 HRS ., 29 MINS., 59.999 secs. G.E.T • RAGR .316206440168748+00 2 

~ESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

-. 54559218072853260+001 
.51248486871917364+000 

.a22645673363032Bl+OQ1 
-.1656353 1167022804+001 

SE LENDCENTRIC 
XL l.3065526+05 YL - 1.1481289+05 ZL -5.8900423+04 OXL 
RL 1.8363566+05 DECL - 1.8708051+01 RAL -4. 1307284+01 VL 

SELEN OG RAPHIC 
XS 1.8271067+05 

ALT S l.826nl6+05 
LTS -8. 1888796-02 
LIN l.658 4204+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

- 1.8789832+04 y 
3.4714257+04 DEC 

GEOGRAPHIC 
XG -1.1463255+03 VG 
ALT 3.1270796+04 LAT 

EAR TH-~OON PLANE 
XMP -3.3734348+04 YMP 
RHP 3.47 14256+1')4 OE/otP 
XME -3.3734348+04 YME 

PLANETARY COORDINATES 
XM - l. 4944509+05 VM 
RM 2. 1718729+~5 DEM 

XSUN 6 .1314404+07 YSUN 

1.6040211+04 ZS 
-2.8192200+00 LONS 

9.8042059+00 LTE 
-6 .2400944+00 LAP 

2.8331370+04 z 
1.1675943+01 RA 

3. 3976612+04 ZG 
1.1683489+01 LON 

5.6648161+03 ZMP 
-9,8099965+00 RAMP 

5 .6648161+03 ZME 

l.4314426+05 ZM 
1.7670549+01 RAM 

-4.6712552+07 ZSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SMA 1. 7362555+05 ECC 9.8006521-01 INC 

VH -5.9267320+02 RNMP -3,36 19342+01 APMP 
T4 -l.4497504+02 EA -3. 5280324+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 3183570-0 1 WY 
OX 9.0148070-01 QY 

-4.7632568-01 
-2.004 7884-0l 

•••••• CSM I EARTH REF. /PHASE 32-150 
MEAN- OF-EPOCH 1971 

Ml 
QZ 

-9. 0320867•03 
5.0171463•00 
1.1944505+00 
1·1804355•02 

7.0253375+03 
1. 2355299•02 

7.0253370•03 
9.1932349+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

OXG 
VE 

-5. 9146645+03 OXMP 
1.7046758+02 vMP 

-5.9146645+03 OXME 

6. 5925760+04 DXM 
1.3623366+02 LOH 

-2.0255798+07 RAS 

4.0011184+01 RAN 
-B .9 434342+00 INMP 
-2.84 72778+00 SLR 

7 .6591893-01 PX 
3.8358933-01 sxo 

FEB. 1971, 17 HRS., 

.20399166819794409•001 
-. 74114145531616647•000 

5.3643704+03 DYL 
9.9680498+03 PTHL 

1.0131945+04 DYS 
1.1018477+04 PTR 

-1. 7695745+02 OSMP 
9.6991017+03 VT 

-7.7737645•03 DZL -3. 1865552+03 
7.6660243+01 AZL -9. 1988992+01 

-4.3295593+03 ozs 7.3782331+01 
6 .1673496+01 AZR -8. 3944889+01 
3.0492113- 0l RSMP 6.8453005+00 
5.2282170+03 SEASV -7.1 120400+01 

2•97892 33+03 DY -9 .6278918+03 OZ -4. 3080366+03 
1.0960359+04 PTH -7 .0660024+01 Al I. 2854654+02 

1.25430'19+04 OyG -9.2524331+03 OZG -4.3080364+03 
l.6170839+04 PTE -3.975 8753+01 AZE -1.0047712+02 

9. 7030239+03 DYMP 
1.0960359+04 PTMP 
9.7030239+03 DYME 

-2.3854471+03 OVM 
1.0461301+02 VM 

-3. 7302064+01 LOS 

-4.219~373+01 APF 
2.2801465+01 APO 
6.8533771+03 PER 

-5.0726879+03 OZMP 
-7.0660025+01 AZMP 
-5. 0726879+03 OZME 

-1.8541275+03 OZM 
3.2227111+03 ARGM 
2.9107729+02 DES 

-5.3371778+01 RP 
3.4378991+05 TFP 
5.0406775+02 MTA 

4. 9862605+02 
1.1066567+02 
4. 9862605+02 

-1.1214814+03 
1.3951069+02 

-1.4723581+01 

3.46118&6+03 
2 .16486 7 2+02 
3.6000000+02 

2.9162910-02 PY -8.5610868- 0l Pl -5.1597232-0 1 
0 . 0000000 SYD 0 .0000000 SZO o. 0000000 

MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

.212750000000000+003 HRS, FROM LAUNCH DAYS, 20 HRS., 44 MINS., 59.999 secs. G.e.r. RAGR .3538091 07599560 +002 

RES TART COORD INATES ( FR AND ER/HR I 

RXYl 
RDXYZ 

- • 53243611181946248+001 
.54052682547783882+000 

.780722'15522670536•001 
-. 16980527640554131•001 

SELENOCENTRIC 
XL 1.3146131+05 YL 
RL 1.8509291+05 DECL 

SE LENOGRAPHIC 
XS l.8423123+05 VS 

ALTS 1.8415447+05 LATS 
LTS -B.1575409- 02 LNS 

- 1.1598169+05 ZL -5.9376581+04 OXL 
- 1.8710905+01 RAL -4.1420334+01 Vl 

1.5392530+04 ZS 
-2.7927278+00 LONS 

9 .67 77830+00 LTE 

-9. 0182839+03 DXS 
4.7759731+00 YRS 
1.1 7968'18+00 LNE 

.18533751115845997•001 
-. 751260•Ul31907444+000 

5.5223754+03 DYL 
1.0256538+04 PTHL 

1.0403817+04 DYS 
1.1302602+04 PTR 

-1. 7696967+02 DSMP 

-8.0113568+03 OZL 
7.6729133+01 AZL 

-4.4154105+03 DZS 
6.20J2139+01 AZR 
3.0395066-01 RSMP 

-3.243 1636+03 
-9. 1048313+)1 

1.1369742+02 
-8. 349171t4+01 

6. 7302205+00 

( 

\ 

f" 

. 
<: 



• 

( 

( 

~ 

llN 1.6495 .. 86+02 LAN 

GEOCENTRIC 
x -1.8336746+04 y 
R 3, 3165035+04 DEC 

GEOGRAPHIC 
XG 6.17836"5+02 YG 
ALT Z.9?Zl!J2'+04 LAT 

EARTH-MOON PLANE 
XMP -3,2265133+04 VMP 
RMP 3.3165035+04 DEMP 
XME -3,2265133+04 YME 

PLANETARY COORDINATES 
XM - 1 ... 979806+05 YM 
RM 2.1719898+05 DEM 

XSUN 6,1323884+07 YSUN 

-5,6800580+00 LAP 

2.6887580+04 z 
l.1096308+01 RA 

3. 2539152+04 ZG 
l.110304+01 LON 

409809075+03 ZHP 
-l,0136889+01 RAMP 
4, 9809075+03 Z HE 

l,4286927+05 lM 
l,7623539+01 RAH 

- 4.6702290+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7361542+05 ECC 9.8006392-01 INC 

VH -5.7863473+02 RNMP - 3.3945533+01 APMP 
TA - l ... 404635+02 EA - 3,4367892+01 HA 

GEOCENTRIC UN IT VECTORS 
WX -4,3183Z°57-0l · WV 
QX 9.0148224-01 QV 

- 4. 763H22-0l 
-2.0047730-01 

•••••• CSM I EARTH REF. /PHASE 32- 151 
MEAN-OF - EPOCH 1971 

Ml 
QZ 

.213000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

4.1530209+01 

6,3829007+03 
l.2429314+02 

DR 

DX 
v 

755 

9,9826444+03 VT 5.3005292+03 SEASV -7.1695286+01 

3.1419229+03 DY -9,8702797+03 
l.12411'3+04 PTH -7.0245855+01 

oz 
AZ 

-4.3668552+03 
l . 28692H+02 

6. 3$29003+03 
8, 8'1UZ21+Gl 

DXG l.1264049+04 DYG -1,0140396+0 .. DZG -4.366B550+03 
VE lo5772t!0+04 PT! -4.2127174+01 AZE - 1.0170771+02 

- 5 • B370645+03 DXMP 
1•7122428+02 VMP 

-5.B370645+03 DXME 

6.5759480+04 DXH 
1.3635620+02 LOM 

-2,0251348+07 RAS 

4.0010948+01 RAN 
-8, 9"'31627+00 INMP 
-2.6689718+00 SLR 

7.6592159-01 PX 
308358651-0l sxo 

9,9815189+03 DYMP 
1.12411 '3+04 PTMP 
9,981'189+03 OVME 

-2.3B0 .. 525+03 OVH 
1.0097529+02 VH 

-3, 7 291726+01 LOS 

-4.219525 .. +0l APF 
2.2801229+01 APO 
608534163+03 PER 

-5.1410148+03 DZMP 
-7.0245852+01 AZMP 
-5.14101"'8+03 DZME 

-l.B589229+03 OZM 
3.2225504+03 ARGM 
2,8732736+02 DES 

-5.3371881+01 RP 
3 ,4376963+05 TFP 
5 .0402364+02 HTA 

2.9161654- 02 PY -8.5610986-0l PZ 
0.0000000 SYO 0,0000000 SZO 

5.5024419+02 
1.1053255+02 
5. 5024419+02 

-l.123b9lb+03 
1. 396 3659+02 

-1.4720 245+01 

3.461 2117+ 03 
2 .164867 3•02 
3.6000000•02 

-5.1597045- 01 
0.0000000 

FEB· 1971. 17 HRS., 19 MINS., 60.QOO secs. G.H.T. USNM USFT I SEC 

DAYS, 20 HRS •• 59 MINS., 59,999 secs. G.e.T. RAGR ,391411775030373+002 

RXVZ 
RDXVZ 

- • 51853 699028494460+001 
• 57203608660 826 742+000 

.73771129687474057+001 
-.17435651649883671+001 

.16642517212411822+001 
-.76179590466165221+000 

.SELENOCENTRIC 
XL l.3229221+05 VL -1.1718729+05 ZL -5.9861304+04 DXL 5. 7005237+03 DYL 

l.05Hl 16+04 PTHL 
-8.2711216+03 OZL 

7.6Bl7692+0l AZL RL 1·8659438+05 DECL -l.8711904+01 RAL - 4.1535211+01 VL 

SELENOGRAPHIC 
XS 108579415+05 

ALTS l.8565589+05 
LTS -8,1262327-02 
LIN l,6394307+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -1.7858069+04 y 
R 3.1579122+04 DEC 

GEOGRAPHIC 
XG 2.1867036+03 VG 
ALT 2.8135568+04 LAT 

EARTH-MOON PLANE 
XMP -3.0754100+04 VHP 
RMP 3,1579121+04 DEHP 
XME - 3.075 .. 100+04 VHE 

PLANETARY COORDINATES 
XM -1,5015028+05 VH 
RM 2.1721063+05 OEM 

XSUN 6·1333361+07 VSUN 

l • 4732049+04 z s 
- 2.7640367+00 LONS 

9 • 5513610+00 LTE 
-5.1227936+00 LAP 

2.5406287+04 z 
l.0457071+01 RA 

3.0977545+04 ZG 
1.0464542+01 LON 

4. 2835343+03 ZMP 
-1 , 0493497+01 RAMP 

4.2835343+03 ZME 

1.4259357+05 ZM 
1.7576456+01 RAM 

-4.6692025+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l. 7360582+05 ECC 9.8006272-01 INC 

VH -5 . 6396907+02 RNHP -3.4071687+01 APMP 
TA -1.4302550+02 EA -3.3411102+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 318.2984-01 WV 
QX 9,0148357-01 QV 

****** CSM 

-4.-7612i 89-01 
-2 .00475B7-0 l 

wz 
QZ 

-8,9981096+03 
4 . 533629HOO 
1.1649250+00 

-2.0497257•01 

oxs 
VRS 
LNE 

DR 

1.0704573+04 DYS 
l.16139 53+04 PTR 

- 1.7698191+02 OSMP 
1.0295481+04 VT 

-4.5022668+03 ozs 
6.2433612+01 AZR 
3.0298020-01 RSHP 
5 , 3746594+03 SEASV 

5, 7315723+03 
1.2510337+02 

DX 3.3250769+03 OV -1.o 134830+04 OZ 
V l.1548980+04 PTH -6,97B7789+0l AZ 

5. 7315718+03 
8.5962190+01 

DXG 909069114+03 OVG -l.09282B0+04 OZG 
VE 1.5400722+04 PTE -4,4727B84+0l AZE 

-5.7513140+03 DXHP 
l . 7 207066+02 VMP 

-5.7513140+03 DXME 

6.5592B76+04 DXM 
l. 3647B67 +02 LOH 

-2.0246898+07 RAS 

4 , 0010737+01 RAN 
-8,9429015+00 INMP 
-2.4906220+00 SLR 

706592395-01 PX 
3.835B411-0l SXO 

1.0288973+04 OVMP 
1.1548980+04 PTHP 
l.0288973+04 DYME 

-2.3754468+03 OVH 
9,7337493+01 VM 

-3, 7281388+01 LOS 

-4.2195154+01 APF 
2,2801022+01 APO 
6,8534487+03 PER 

-5.2101061+03 DlHP 
-6,97B7786+01 AZMP 
-5.2101061+03 DZHE 

-1.8637082+03 OZM 
3 .2223898+03 ARGM 
2.8357743+02 DES 

-5.3371960+01 RP 
3.4375040+05 TFP 
5o039Bl81+02 MTA 

2,9160619-02 PY -8,5611093-01 PZ 
0.0000000 svo 0.0000000 szo 

- 3.3021991+03 
-8 . 9982866+01 

l.600bB69+02 
- 8.2975249+ 0 1 

6.6151551•00 
-7 .2295803+0 l 

- 4.42B094B+03 
l .2884J69+02 

-4.4280947+03 
-1.0321447+02 

6. 0890852+02 
1.1035821+02 
6.0890852+02 

- l.l25b957+03 
1.3976248+02 

-l.4716909+01 

3.4612298+03 
2. l64B674+02 
3.6000000+02 

-5.1596872 - 01 
0.0000000 

I EARTH REF, /PHASE 32-152 
HEAN-OF-EPOCH 1971 9 FEB. 1971. 17 HRS., 34 MINS., 60.000 secs. G.H.T. USNM USFT I sec 

. 213250000000000+003 HRS, FROM LAUNCH DAYS, 21 HRS., 14 MINS., 59,999 secs. G.e.T. RAGR •429014442461185+002 

RESTART COORDINATES ( ER ANO ER/HR I 

RXVZ 
ROXYl 

-.50379935886301167+001 
.60774671027102280+000 

.69350754917710727+001 
-.17935408310674383+001 

SELENOCENTRIC 
XL lo3315l25+05 Vl 
RL l.8Bl4463+05 OECL 

SELENOGRAPHIC 
XS 1.8740407+05 

ALTS l , B720613+05 
LTS -8,0949549-02 
LIN 1.6277656+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x -1 . 7350515+04 v 
R 2,9953262+04 DEC 

GEOGRAPHIC 
XG 3.5 .. 90379+03 VG 
ALT 2.6509658+04 LAT 

EARTH- "OON PLANE 
XHP - 2,9196604+04 YHP 
RMP 2. 9953261+04 OEMP 
XME - 2,9196604 +04 YME 

-l.lB43323+05 ZL 
-1.8710716+01 RAL 

l.40586B8+04 ZS 
-2.732B255+00 LONS 

9,4249396+00 LTE 
-4.5673143•00 LAP 

2.3883939+04 
q. 7469457+00 RA 

2,9306777+04 ZG 
9,7543091+00 LON 

3, 572531 .. +03 ZMP 
- l -.0884870+01 RAMP 

3. 5725314+03 ZME 

-6. 0 354949+04 OXL 
-4.1651937+01 VL 

-8.9704952+03 
4.2901816+00 
1.1501560+00 

-3.0245363+01 " 

5.0709963+03 
1.2599657+02 

DXS 
VRS 
LNE 

OR 

ox 
v 

5.0709963+03 DXG 
B,3095128+01 VE 

-5. 6 562 578+03 DXPIP 
l • 7302390+o2 VMP 

- 5,6562578+03 DXME 

.147 24431583294102+001 
-. 772738 58 8516979 22+000 

5.9030821+03 DYL 
1,0926104+04 PTHL 

1.10 3962 2+0 4 DYS 
l.1957453+04 PTR 

-1.7699417+02 OSHP 
l,0643021 +04. VT 

-8.5568403+03 OZL 
7.6929147+01 All 

-4.5892761+03 ozs 
6 • 2882572+01 AZR 
3,0200975-01 RSMP 
5 ,4503943+03 SEAS V 

3,5326523+03 DY -l.0425324+04 
1,1888750+0.. PTH -6·927747B+Ol 

oz 
AZ 

8.4759995+03 DVG 
1·506 3399+04 PTE 

1.0630801+04 DYMP 
l.1818750+04 PTMI' 
l.OU0801+04 DYME 

-1.1614131+04 OZG 
-4,7579134+01 AZE 

- 5.2793198+03 OZMP 
-6.9277 .. 78+01 AZHP 
-5.2793198+03 DZHE 

-3.3636076+03 
-e. e7619«t4+01 

2 .144441 l +02 
-B.2380247+01 

6.5001020+00 
-7.2917897+01 

-4.4917\Jl4•03 
1.2900017+02 

-4.4917012•03 
-1.0509356+02 

6.7618B61+02 
1.101H85+02 
6. 7618d6l +02 



PLANET ~RV COO RO !NATE-S 
XM -1·5050176+05 VM 
RM 2.1722226+05 OEM 

XSUN 6.1342836+07 VSUN 

1.4231716+05 lH 
1.7529305+0! RAH 

-4,6681759+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.735968 6+ 05 ECC 9.8006160-01 !NC 

VH -5.4859957+02 RNHP -3.4197802+01 APHP 
TA - 1.4189522+02 EA -3 . 2404181+01 HA 

GEOCENTR IC UNIT VECTOPS 
WX -4,3182749-0 1 WY 
ex 9 . 0148472-01 cv 

-<t.7632166-01 
-2.004H56-0l 

•••••• CSM I EARTH REF. IPHASE 32- 153 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.213500000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER AND ERIHR I 

6.5425945+04 QXH 
1.3660106+02 LOH 

-2,0242<t47+07 RAS 

4.0010550+01 RAN 
-8.9426590+00 INHP 
-2.3122285+00 SLR 

7•6592605-01 PX 
3.8358209-01 sxo 

756 

-2.3704299+03 DYH 
9.3699616+01 VH 

-3.7271051+01 LOS 

-4.2195073+01 APF 
2.2800841+01 APO 
6.8534752+03 PER 

-l.868<t832+03 OLM 
3.2222295+03 ARGH 
2.7982750+02 DES 

-5.3312019+01 RP 
3•<t373248+05 TFP 
5 .039"282+02 HTA 

-1.1280937+03 
l • 3988836•02 

-l .<t713573• 01 

3.4612453+03 
2.1648675•02 
3.6000000+02 

z.9159777-02 PY -8.5611191-01 Pl -5.1596712-01 
0.0000000 SYD 0.0000000 SZO o.0000000 

9 FEB, 1971, 17 HRS., <t9 MINS •• 60.000 secs. G.H.T. USNH USFT I SEC 

DAYS, 21 HRS., 29 MINS., 59.999 secs. G.e.T. RAGR .466617109891997+002 

RXVl 
RDXVZ 

-.48810669955404024+001 
.648622 70557484895+000 

.64799030198914890+001 
-.18487983824670688•001 

.1277851242633529<t•001 
-.78405408279569489•000 

SELENOCENTRIC 
XL l.3404243+05 VL -1.1972369+05 ZL -6.0857853+04 DXL 6.1356542+03 DYL 

1.1319312+04 PTlt. 
-8.8732714+03 DZL -3.427!892+03 

7.7067403+01 All -8.7345264+01 RL 1,8974935+05 OECL - 1 . 8706932+01 RAL -4.1770511+01 VL 

SE LENOGRAPHIC . 
XS l • 89066 58+05 

ALTS l.8881085+05 
LTS -8.0636171-02 
LIN l.6141447+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-l.6810070+04 v 
2.8283661+04 DEC 

GEOGR~P~!C 
XG 4,694 1758+0 3 VG 
ALT 2,494ry007+04 LAT 

EARTH-MOON PL AN E 
XMP -2 ,7587090+04 VMP 
RMP 2.8283661+04 OEMP 
XME -2. 7587090+04 VME 

PLANETARY COORDINATES 
XM -1.5085250+05 VH 
RM 2, 1123386+05 OEM 

XSUN 6. !3523 10+07 VSUN 

1.3372484+04 ZS 
-2.6986977•00 LONS 

9.2985160+00 LTE 
-4,0124705+00 LAP 

2.2316355+04 l 
8.9513845+00 RA 

2.7542019+04 ZG 
8,9585681+00 LON 

2.8478447+03 lMP 
-l. l 317349+01 PAMP 

2.8478447+03 ZME 

l.4204005+05 lM 
l.74820 82+0 1 RAM 

-4.6671492+07 lSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SMA 1.7358974+05 ECC 9,8006b59-0l INC 

VH -5 .3243252+02 RNMP -3.432 3879+01 APMP 
TA - 1.4063330+02 EA -3 .1340073+01 MA 

GEOCEN TRIC UNIT VECTORS 
WX -4.3 182 549- 01 WV 
OX 9,0148570-01 QV 

-4. 7632056-01 
-2.0047337-01 

•••••• CSM I EART H REF. I PHASE 32-154 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 213750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ERIHR I 

-8.9341100+03 
4.0457340+00 
1.1353829+00 

-3.4367230+01 

4.4008347•03 
l.2698934+02 

DXS 
VRS 
LNE 

DR 

ox 
v 

1.1415897+04 DYS 
1.2339395+04 PTR 

-1. 7700643+02 DSHP 
1.1032186+04 VT 

-4.675<t875+03 DZS 
6.3388218+01 AZR 
3.0103945-01 RSMP 
5.5273450+03 SEASV 

3. 7702523+03 DY -1. 0746519+04 OZ 
1.2266746+04 PTH - 6.870"171+01 AZ 

2. 7889716•02 
-8.1686236•01 

6.3850612•00 
-7.3552873+01 

-4.5574750+03 
1. 2916129+02 

4.4008346+03 DxG 6.9746887+03 OVG -1.2197"26+04 OZG -4.5574749+03 
8,0327627+01 VE 1.4771394+04 PTE -5. 0692641+01 ~ZE -1.0748815+02 

-5.55 04733+03 DXHP 
1.7410617+02 VHP 

-5.5504733+03 DXME 

6,5258687+04 DXH 
1. 3672338+02 LOH 

-2.0237995+07 RAS 

4,0010389+01 RAN 
-8,9424387+00 INMP 
-2. 1337909+00 SLR 

7.6592786-01 PX 
3.8358039-0l sxo 

9 FEB. 1971, 18 HRS., 

1.1013950+04 DYHP 
1.2266746+04 PTHP 
1.1013950+04 OVHE 

-2.3654019+03 OVH 
9.0061668+01 VH 

-3.7260714+01 LOS 

-4.2195005+01 APF 
2.2800686+01 APO 
6·8534958+03 PER 

-5.3476 342+03 OZHP 
- 6.8704168+01 AZHP 
-5.3476342+03 OZHE 

-l.8732<t8 1+03 OZM 
3·2220692+03 ARGM 
2.7607757+02 DES 

-5.3372064+01 RP 
3.4371621+05 TFP 
5.0390744+02 MTA 

7.5416389•02 
l. 0992505+02 
7.5416389•02 

- 1. 1302858+03 
1.4001422+02 

-1.4710 23 6+01 

3. 4612566+03 
2 .1648676+02 
3.6000000+02 

2.9159084-02 PY -8.5611279-0l Pl - 5.1596568-01 
0.0000000 SYO 0.0000000 SZO 0.0000000 

MINS • • 60.000 secs. G.H.T. USNH USFT I St' 

DAYS, 21 HRS., 44 MINS., 59.999 secs. G.E.T • RAGR .504219777322810+002 

RXYZ 
RDXVl 

-.47131453302255120•001 
.69595734901942394+000 

.60101497850895533+001 
-.19103844611283136•001 

.1080391363125278<t+OOI 
-. 795664l5962<t5"920+000 

SELENOCENTR IC 
XL l. 3497C74+05 VL 
RL l.ql41533+05 OECL 

SELENCGRAPH!C 
XS [ , 0078842+05 

ALT S 1,9047683+05 
LTS -8.0323245-02 
LIN l.5~79984+02 

GEOCE NTRIC 

VS 
LATS 

LNS 
LAN 

x - 1.6231759+04 v 
2,6565 e. 53+04 DEC 

GEOGR hP~IC 

XG 5.6llq567+03 VG 
ALT 2,3122146+04 LAT 

F f! RTH- ,.. CON PLANE 
X:-1P -2 • 59 18 82 7+04 VHP 
RMP 2,6565053+04 DEMP 
XME -2 .59l P82 7+04 VME 

PLANETARY COORDINATES 
XM - 1.5120250+05 VM 
RM 2,1724543+05 OEM 

XS UN 6,1361781+07 VSUN 

- l.21063bl+05 ZL 
-1.8700022+01 RAL 

1.267 3662+ 04 ZS 
-2.6611554+00 LONS 

9.1720948+00 LTE 
-3,4568930+00 LAP 

2.0698556+04 l 
8.0512803+00 RA 

2.!:698390+04 ZG 
8.0581810+00 LON 

2.1095966+03 ZMP 
- 1.1799045+01 PAMP 

2.[095966+03 ZHE 

l.4176223+05 lH 
1.7434788+01 RAM 

-4.6661222+07 ZSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SMA 1.7358171+05 ECC 9,8005974-01 INC 

VH -5, 153535 6+02 RNHP -3.4449918+01 APHP 
TA - l,3921053+02 EA -3,0210013+01 HA 

GEOCEN TRIC UNIT VECTORS 
WX -4.31 82385-0 l WY 
OX 9.0148649-01 QV 

-4. 7631959- 01 
-2.0047236-01 

wz 
QZ 

-6.1370311+04 DXL 
-4 .18 90909 +O l VL 

-8.8872655•03 
3.8004512•00 
1 . 1206058+00 

-3.7094040•01 

oxs 
VRS 
LNE 

DR 

6,4057575+03 DYL 
l.l76263l+O<t PTHL 

l.18<t2450+04 DYS 
l.2767979+04 PTR 

- 1.7701871+02 CSHP 
1.1472010+04 VT 

-9.2264985+03 OZL 
7.7237187+01 All 

-4. 7592784+03 ozs 
6.3961406+01 AZR 
3.0006917-01 RSHP 
5 .6048<t20+03 SEASV 

-3.492489 2•03 
-8.5675699+01 

3.5626907+02 
- 8 .0864650+0 l 

6.2700346•00 
-7.4183780+01 

3. 7207961•03 
1 .2 810346•02 

OX 4.0453947+03 DY -l.110<t501+04 DZ -4.6249609+03 
V 1.2691155+04 PTH -6.8053701+01 AZ 1.2932586+02 

3.72C7960+03 
7. 7681480•01 

DXG 5.4049301+03 OYG -1.2679498+04 DZG -4.6249610+03 
VE 1.4538680+04 PTE -5.4.065810+01 AZE -1. 1061804+02 

-5,4321788+03 OXHP 
1.7534681+02 VHP 

-5.4321788+03 OXHE 

6. 5091106+04 OXH 
l.3684562+02 LOH 

-2. 0233542+07 RAS 

4,0010252+01 RAN 
-8.9422389+00 INHP 
- 1.9553085+00 SLR 

7.6592939-01 PX 
3.835790<t-Ol SXO 

l. l447497+0<t OVHP 
l •2 691155+04 PTHP 
1.1447497+04 OYHE 

-2.3603628+03 DYH 
8.6423639+01 . VH 

-3.7250377+01 LOS 

-4.219<t956+01 APF 
2.2800555+01 APO 
6.8535116+03 PER 

-5.4134198+03 OZHP 
-6.8053699+01 AZHP 
-5 .413<tl98+03 DZHE 

-1.8780027+03 DZM 
3.2~19091+03 ARGH 
2.723276<t+02 DES 

-5.3372094+01 RP 
3.<t3702 l<t+05 TFP 
5 .0387683+02 HTA 

8.4564938•02 
1.0965109+02 
8.4564938+02 

-1.1324718+03 
1.4014007+02 

- 1. 4 706900•0 l 

3.4612664+03 
2.1648676+02 
3,6000000+02 

2.91585"8-02 PY -8.5611357-01 Pl -5.1596443-01 
0.0000000 SYD 0.0000000 SZO 0.0000000 

• 
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•••••• CSM I EARTH REF . /PHASE 32•155 

MEAN•OF•EPOCH 1971 FEB. 1971, 18 HRS ., 19 MINS., 60.000 secs. G. M. T. USNM USFT I SEC 

.214000000000000+003 HRS . FROH LAUNCH 

RESTART COORDINATES I ER AND ERIHR I 

DAYS, 21 HRS •• 59 MINS •• 59.999 secs. G.E.T . RAGR .541822444753622+002 

RXYZ 
RDXVZ 

-.4532403870163991 .. 001 
o75 1529J51~056866+DOO 

.55240710975310410+001 
-.1 9796614546021114+001 

SELENOCENTRIC 
X( 103594244+05 YL 
RL l.9315D93+05 DECL 

•1.2245917<'05 ZL ..-6. 189251.7+04 DXL 
-l.8689296+01 RAL -4.2013041 +01 YL 

SELENOGRAPHIC 
xs 109257788+05 

ALTS 109221243+0 5 
LTS •8,0010324-02 
LIN l.5785099+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x - 1.5609298+04 y 
R 2.4794518•04 oEc 

GEOGR APHIC 
XG 602919599•03 YG 
ALT 2.1350757+04 LAT 

EARTH-MOON PLANE 
XMP -2.4183526•04 YMP 
RHP 2,4794517+04 DEHP 
XME ·2·4183526•04 YHE 

PLANETARY COORDINAT ES 
XM -1,5155174+05 YH 
RM 2.1725697+05 DEH 

XSUN 6,1371250+07 YSUN 

101962763+04 ZS 
•2.6195574+00 LONS 

9 . 0456737+00 LTE 
-2,8989245+00 LAP 

l.9024534+04 l 
7,0209419+00 RA 

2, 3790634+04 ZG 
7.0274103+00 LON 

1.3582039• 03 ZHP 
- 1 .2 340481+01 RAHP 

l o 35 82039+03 ZHE 

1 ·4148371+05 ZH 
lo 7387428+01 RAH 

- 4 . 6650952+ 07 ZS UN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA I . 7357618+05 ECC 9 • 8005906• 0l I NC 

VH -4. 9721980+02 RNMP -3,4575916+01 APMP 
TA - 1.3758763+02 EA -2,9002909+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3182255-01 WY 
QX 9 , 014871 4- 01 QY 

•••••• CSM 

-4. 7631875- 01 
-2. 00 4 7156- 01 

wz 
Ql 

- 8.8277646+03 
3.5545942+00 
lo 1058248+00 

-3, 9386353•01 

3,0306863+03 
1 . 2936828•02 

3.0306863+03 
7.5186035• 01 

oxs 
YRS 
LNE 

. 

OR 

OX 
v 

OXG 
VE 

-5.2991002 +03 DXMP 
1•7678551+0 2 VMP 

- 5 .2991002+03 DXHE 

6,4923203+04 DXH 
1 ,3696778+02 LOH 

-2, 0229089+07 RAS 

4.0010141+01 RAN 
- 8,9420648 +00 INMP 
- l,77~7807+00 SLR 

7 , 6593063- 01 PX 
3.8357797-01 sxo 

.88000720945524097+000 
•080741326307907665+000 

6072'7310+0! DYL 
1.2267929+04 PTHL 

1.2331354+04 DYS 
l. 3254129+04 PTR 

-1. 7703101+02 OSMP 
1,1974534•04 VT 

•9 .6244409+03 DZL 
7.7444114+01 AZL 

-4. 8380430•03 ozs 
6,4616246+01 AZR 
2.9909904-01 RSMP 
5 . 6817661+03 SEASV 

4.3684184+03 DY -1.1507188+04 OZ 
l. 3172892+04 PTH - 6, 7306981•01 AZ 

3.7665512•03 DYG -1.3064208+04 OZG 
1.43835 70+04 PTE -5. 7667182+01 AZE 

1.1943562+04 OYMP 
1.3 172892+04 PTMP 
1,19435 62+04 DYME 

-2.3553127+03 OVM 
8.2785536+01 VM 

-3. 7240041+01 LOS 

-4.2 194920+01 APF 
2.2800448+01 APO 
6 , 8535228+03 PER 

-5.4740516+03 OZMP 
-6.7306979+0 1 AZMP 
-5.4740516•03 DZME 

- 1 . 8827470+03 OZM 
3.2217492•03 ARGH 
2,6857771+02 DES 

-5, 3372115+01 RP 
3 .43691D8+05 TFP 
5 , 0385277+02 MTA 

2.9158071-02 PY -8.5611424-01 PZ 
0 , 0000000 SYO 0.0000000 SZO 

-3.5586034• 03 
- 8.3671590•01 

4.5055633•02 
- 7.9874483 +0 1 

6.1550210•00 
-7.4779140+01 

- 4. 6932 55 0•03 
1 .294 9lb 4+ 02 

-4. 6932548•03 
- l ol483145+Q2 

9,5455516•02 
1,0932379+02 
9, 5455516•0 2 

-1. 1346516•03 
1. 40265 91•02 

- l,470356U+Ol 

3. 4612726•03 
2.1648676+02 
3. 6000000•02 

-5.1596338-01 
o. 0000000 

I EARTH REF, /PHASE 32-156 
MEAN-Of-EPOCH 1971 FEB . 1971, 18 HRS., 34 MINS •• 60.000 secs. G. M.T . USNM USFT I sec 

,214250000000000+003 HRS , FROM LAUNCH OAVS , 22 HRS ., 14 MINS . , 59.999 secs. G.E. T. RAGR , 579425112164435•002 

RESTART COOROI NUES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

SE LENOCENTRIC 

-. 43364874127308724+001 
. 81785812 568538 52 1+000 

.50195291034047234+001 
-.20584390935852780•001 

. 67669704301554573•000 
- .81900644 484502351+000 

XL 103696566+ 05 YL - 1 .23917 56+ 05 ZL -6.2424475 • 04 OXL 7 .1042194+03 DYL 
1.2851473+04 PTHL 

- 1 . 0077618+04 OZL 
7 • 7694608+01 AZL RL 1 ,9496658 +05 DECL -1.8673833+01 RAL - .4 .2136728+01 VL 

SELENDGRAPHIC 
XS 1,9444537•05 

ALT S 1,9402808+05 
LT S -7.9697706-02 
LIN 1. 5544663+02 

GEOCENTRIC 

YS 
LATS 

LN S 
LAN 

x - 1.4934 574•0 4 y 
R 2, 2963242+04 OEC 

GEOGRAPHIC 
XG 6, 7241213+03 YG 
ALT 1.9519428+04 LAT 

EARTH -~OON PLAN E 
XMP -2,2370792+04 YHP 
RMP 2. 2963242+04 DEHP 
XME -2,2 370792+04 YHE 

PLANETARY COORDINATES 
XH -1,5190024+05 YH 
RM 2.1726848+05 DEH 

XS UN 6.1380717+07 YSUN 

1.1240815+04 ZS 
-2.5730644+ 00 LONS 

8.9192500+00 LTE 
-2.3365194+00 LAP 

1.7286924+04 l 
508248780•00 RA 

2. 1832669+04 ZG 
5, 8306910•00 LON 

5 •. 9456505+02 ZHP 
-1.2955607+01 RAHP 

5,9456505+02 ZME 

1.412044 8+05 ZM 
l.7339994+01 RAM 

-4. 6640679+07 Z SUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1, 7357283+0 5 ECC 9 , 8005865- 01 INC 

VH -4.7785020+02 RNMP -3,4701875+01 APMP 
TA - l , 3571026+02 EA -2, 7704417+01 MA 

GEOCENTRIC UNIT ' VECTOPS 

-8, 7527032+03 
3. 30 85654•00 
1.0910401+00 

-4. 1600525•01 

oxs 
YRS 
LNE 

OR 

1.2899123+04 OYS 
lo 3812787+04 PTR 

-1 . 7704332+02 OSMP 
l.2556216+04 VT 

- 4.9075060•03 DZS 
6,5371432•01 AZR 
2.9812847-01 RSHP 
5.7562590•03 SEASV 

2.3304996 +0 3 OX 4,7539680+03 DY -1.1965099+04 DZ 
1 ,3082449•0 2 V 1.3726891+04 PTH - 6,6437548+01 AZ 

2.3304996+03 OXG 2, 0 562116+03 OYG - 1.3359083+04 OZG 
7,2881984+01 VE l .4 330277•04 PTE -6,1408565+01 AZE 

-5, 1482679+03 OXMP 
1,7847756+02 VMP 

-5, 1482679+03 OXME 

6 04 754975+0 4 OXM 
1. 3708987+02 LOM 

-2, 0224635+07 RAS 

4.00I0051+01 RAN 
-8. 9419230+00 !NMP 
-1.5982046+00 SLR 

1.2518750+04 OYMP 
1.3 726890+04 PTMP 
1.2518750+04 OYME 

-2.35 02515+03 OVM 
7.9147357+01 YM 

-3.7229704+01 LOS 

•4,2 194894+01 APF 
202800360+01 APO 
6.8535305+03 PER 

-5,5252147+03 OZMP 
- 6 , 6437548+01 AZMP 
-5.5252147+03 OZ ME 

- 1.8874811+03 OZH 
3 . 2215895+03 ARGM 
2.6482778+02 OE S 

-5.3372137+01 RP 
3.4368439+05 TFP 
5.0383819+02 MTA 

-3.623817 4+0 3 
-8. 121108 2•0 1 

5. 6755757+0 2 
- 7. 8654593+01 

6,0400180+00 
- 7. 528182 7+0 1 

-4. 7606428+03 
1.2965447+02 

-4. 760b42b+03 
- 1.2069246+02 

1 .08647b9+03 
1 . 08 9256 1+02 
1.0864 789+03 

- 1 . 1368254+ 03 
1.4039173+0 2 

-l.47 00 2"3+ 01 

3.4612783+03 
2.1648077+02 
3.6000000+02 

WX -4,3182154-0l WY 
QX 9 , 0148763- 01 QY 

-4. 7631806- 01 wz 
Ql 

7, 6 593164-01 PX 
3.8357705- 01 sxo 

2,9157564-02 PY - 8 , 5611473- 01 Pl -5,J59o<55-0l 
-2.0047104-01 0. 0000000 SYO 0 . 0000000 SZO 0.0000000 

•*"**** CSM I EARTH PEf, /PHASE 32-157 
HEAN-OF - EPOCH 1971 FEB. 1971, 18 HRS., 49 MINS., 60,000 secs. G.H,T . USNM USFT I StC 

.214500000000000+003 HRS , FROM LAUNCH CAYS , 22 ·HRS., 29 MINS., 59,999 secs. G.E ;T. PAGR • 617027779015247+002 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYl 

S EL ENOC ENTR IC 

-.4 1222756162 035988• 001 
,89864006127967844•000 

.44938 57 50 55971973+00 r 
-. 2149 176 8188590153•001 

XL lo 3805114+05 YL - 1. 2544801 •05 lL -6. 2965844+04 OXL 
RL 109687564+05 OECL -1, 8652369•01 RAL -4.2261634+01 YL 

• 470561870136397 03+000 
-. 82988919660739021•000 

705687088+03 DYL - 1.0600326+04 OZL 
1.3536277+04 PTHL 7 • 7995297+01 All 

- 3 .6849079•03 
- 7 .8 1088 23+01 



S EL ENO GRAPH l C 
XS l . 9640417+05 

ALT S l.9593114+05 
LT S -7.9384789-02 
LIN l.5239952+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -1.4196843+04 y 
R 2.1064191+04 DEC 

GEOGRAPHIC 
XG 6 .8971536+03 VG 
ALT 1. 7620326+04 LAT 

E ARTH- ~OON PLANE 
XMP -2.0467298+04 YMP 
RMP 2 . 1064190+04 OEMP 
XME -2.0461298+04 YME 

PLAN ETARY COORDINATES 
XM - l.5224798+05 YM 
RM 2.1727997+05 OEM 

XSUN 6.1390183+07 YSUN 

l.0509688•04 ZS 
-2.5205435+00 LONS 

807928294+00 LTE 
-1.7670841+00 LAP 

1.5476547+04 z 
4.4124390+00 RA 

109836912+04 ZG 
4.4172539+00 LON 

-1.7960823+02 ZMP 
-1.3663316+01 RAMP 
-1. 7960823+02 ZME 

l.4092455+05 ZM 
1.7292493+01 RAM 

-4.6630405+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA !. 7357275+05 ECC 9•8005863-01 INC 

VH -4.5700813+02 RNMP -3.4827795+01 APMP 
TA -1.3350064+02 EA -2.6295489+01 MA 

GEOC ENTRIC UNIT VECTORS 
WX -4.3182080- 0l WY -4.7631750- 0l 
QX 9.0148801-01 QY -2 .0047083-0l 

••• • •• CSM I EARTH REF. /PHASE 32-158 
MEAN-OF-EPOCH 1971 

wz 
oz 

• 214750000000000+003 HRS. FROM LAUNCH 

RE START COORDINATES { ER ANO ER/HR I 

-8.6581168+03 
3.0630052+00 
1.076251 ... +00 

-4.3927922•01 

1.6205838+03 
1.3253058+02 

oxs 
YRS 
LNE 

OR 

ox 
v 

750 

1.3569029+04 DYS 
1 ....... 65041+04 PTR 

- 1. 7705564+02 DSHP 
1.32402,.6+04 VT 

-4.9604622+03 ozs 7.1600592+02 
606252243+01 AZR -7. 7109542+01 
209715822-01 RSMP 5.9250306+00 
5.8252286+03 SEASV - 7;5590519+01 

5.22352'15+03 DY -1.2492531+04 OZ -4.8239010+03 
1.2980664•02 1.4374234+04 PTH -6 . 5407465+01 AZ 

l o 6 205838+03 
7 .0827799+01 

DXG 2.6580024+02 OVG -1.3577320+04 OZG ,-4.8239009+03 
VE 1. 4411256+04 PTE -6.5090844+Ql AZE -1.2910b56+02 

-4.9757003+03 OXMP 
-1.7949722+02 VHP 
- 4.9H7003+03 OXHE 

6.4586427+04 OXH 
l .3721188+02 LOH 

-2.0220181+07 RAS 

4.0009983+01 RAN 
-8.9418206+00 INMP 
-1.4195769+00 SLR 

7.6593240-01 PX 
3. 8 357629-01 sxo 

FEB. 1971, 19 HRS., 

1.3196498+04 OVHP 
1.43H234+04 PTHP 
1.3196498+04 DVHE 

-2.3451793+03 OVH 
7.5509103+01 VM 

-3.7219368+01 LOS 

- 4.2194879+01 APF 
2. 2800296+01 APO 
6.8535341+03 PER 

-5.5596057+03 OZMP 
-6.5407466+01 AZMP 
-5.5596057+03 OZME 

-1.8922048+03 DZH 
3.2214299+03 ARGM 
2.6107785+02 DES 

-5•3372160+01 . RP 
3.4368423+05 TFP 
5.0383l85+02 HTA 

1.2497314+03 
1.0843028+02 
1.2497314+03 

-1.1389931+03 
1.4051755•J2 

- 1.4696884+01 

3. 4612 793•03 
2.1648677•02 
3.6000000+02 

2.9156990-02 PY -8.5611510-01 PZ -5.1596197-01 
0.0000000 SYO 0.0000000 SZO 0.0000000 

MINS., 60.000 secs . G.H.T. USNM USFT I SEC 

DAYS, 22 HRS . , 44 MINS., 59.999 SECS. G.E.T • RAGR .65463044704b059+002 

RXYZ 
ROXYZ 

- .38855003532415403+001 
,99953671508252607+000 

.39436623821822268+001 
- .22553023446528476+001 

.26189731287327852+000 
- .83900118623164214+000 

SELENOCENTR!C 
XL l.3921357+05 YL 
RL 1.9889560+05 OECL 

5E LENOGRAPH!C 
XS 1.9847178+05 

ALT S 1.9795710+05 
LT S - 7.9072027-02 
LIN 1.4840714+02 

GEOCE NTRIC 

vs 
LATS 

LNS 
LAN 

x - 1.3381405+04 y 
1.9087650+04 DEC 

GEOGRAPHIC 
XG 6. 7981642+03 VG 
ALT 1 . 5643143+04 LAT 

EARTH- ~OON PLANE 
XMP - 1.8455501+04 VMP 
RMP l.9087650+04 OEMP 
XME -1.8455~01+04 YME 

PLANETARY COORDINATES 
XM -t.5259497+05 YM 
RM 2.1729142+05 OEM 

XSUN 6.1399645+07 YSUN 

- 1.2706222+05 ZL 
- l . 8623101+01 RAL 

9.7726683+03 ZS 
-2.4604124+00 LONS 

8 .6664070+00 LTE 
- 1.1872414+00 LAP 

[.3581711+04 z 
2. 7084306+00 RA 

l. 7813192+04 ZG 
2 . 7117006+00 LON 

-9.6118885+02 ZMP 
- 1.4489794+01 RAMP 
- 9.6118885+02 ZME 

1.4064393+05 ZM 
1.7244924+01 RAM 

-4.6620130+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7357790+05 ECC 9.8005922-01 !NC 

VH - 4. 3437864+02 RNMP -3.4953681+01 APMP 
TA - 1.3084273+02 EA -2.4750000+01 MA 

GEOCF.NTR IC UNIT VECTORS 
WX -4. 3 182025-01 WV -4. 7631702-01 
QX 9.0148830-01 CY -2 .004 7102-0 l 

+•**** CSM I EARTH REF. /PHASE 32-159 
MEAN-OF-EPOCH 1971 

wz 
oz 

• 215000000000000+003 HRS. FROM LAUNCH 

RES TART COORDINATE S I ER ANO ER/HR I 

-6 . 3515603+04 OXL 
-4.2387149+01 VL 

- 8.53 84091•03 
2.81 89437+00 
1.0614593+00 

-4.6515831+01 

9.0195693+02 
1. 3457436+02 

oxs 
VRS 
LN~ 

OR 

ox 
v 

8.1501081+03 DYL 
1.4356173+04 PTHL 

1.4375050+04 DYS 
lo524179b+04 PTR 

- 1. 7706797+02 OSHP 
1.4060468+04 VT 

- 1.1212489+04 OZL 
708350821+01 All 

- 3. 7357116+03 
-7.4060b77+01 

- 4.9842543+03 oz s 9.0966776+02 
6.7293482+01 AZR - 7.5081593+01 
2 . 9618796- 01 RSMP 5.8100544+00 
5.8835007+03 SEASV -7.5531062+01 

5.8100120+03 DY - 1.3109407+04 oz -4. 8768663+03 
1.5145845+04 PTH -6.4160018+01 AZ 1.2993353+02 

·9.0195691+02 
6. 9 111320•01 

OXG - 1.6201395+03 OYG - 1.3741519+04 OZG - 4. 8768bb5•03 
VE 1.4670992+04 PTE - 6.8304540+01 AZE 

-4.7758745+03 OXMP 
-1.7701865+02 VMP 
-4 . 7758745+03 OXME 

6.4417559+04 OXM 
1.3733382+02 LOH 

-2.0215726+07 RAS 

4.0009929+ol RAN 
-8. 9417557+00 I NHP 
-1.2408918+00 SLR 

7.6593301-01 PX 
3.8357551-01 sxo 

l.4011105+04 OVHP 
1. 5145844+04 PTHP 
1.4011105+04 OVME 

-2 .3400962+03 OYM 
7.1870772+01 VM 

-3.7209033•01 LOS 

-4.2194872+01 APF 
2.2800241+01 APO 
6.8535349+03 PER 

-5.5643589+03 DZMP 
-6.4160019+01 AZMP 
-5.5643589+03 OZME 

-l.8969183+03 DZM 
3.2212704+03 ARGM 
2.5732792+02 DES 

-5.3372200+01 RP 
3 .4369452+05 TFP 
5.0386024+02 HTA 

209156171-02 PY -8.5611533-01 PZ 
0.0000000 svo 0 .0000000 szo 

- 1.4136841•02 

1. 4572100+03 
1.07796b6+02 
1.4572100+03 

-1.1411548+03 
104064334•02 

-1.4693544+01 

3.4612784+03 
2.1648677+02 
3.6000000+02 

-5.1596167-01 
0.0000000 

FEB. 1971, 19 HRS., 19 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, 22 HRS . , 59 MINS., 59.999 SECS. G.E.T. RAGR .69223311447b872+oo2 

RXYZ 
ROXYZ 

-.36200860809032439+001 
.11296956879258844+001 

• 3364 5215371905941+001 
-. 23817196294119449+00 1 

• 51378557568900694-001 
-.84423456848569987•000 

SELENOCfNTRIC 
XL 1. 4047 388+05 Yl 
RL 2 .0105016+05 DE:L 

SELENOGRAPHIC 
XS 2.0067189+05 

ALT S 2 .0011166+05 
LTS - 7.8759114-02 
LIN 1.4295622+02 

GEDCENTR IC 

vs 
LATS 

LNS 
LAN 

x -1.2467336+04 y 
R 1·7021419+04 DEC 

GEOGRAPHIC 
XG 6.4111786+03 VG 
ALT 1.3577487+04 LAT 

-l .2877542+05 ZL -6.4071424+04 OXL 
-1.8583343+01 RAL -4.2512150+01 Vl 

9.0356295+03 ZS 
-2. 3903 659+·00 LONS 

8.5399839+00 LTE 
-5.9243200- 01 LAP 

1.1587189+04 z 
5.9562286-01 RA 

-8.3853301+03 
2.5781089+00 
1.0466630+00 

-4.9518593+01 

1. 7694434+02 
1.3709550•02 

o~s 
YRS 
LNE 

OR . 

ox 
v 

8.9015896+03 DYL 
1 . 5363326+04 PTHL 

1 · 5368958+04 · DYS 
106190542+04 PTR 

-1.7708032+02 OSMP 
1.5068473+04 VT 

-1.1942612+04 OZL 
7 .8756672+01 All 

-4.9554343+03 ozs 
6 . 8543574+01 AZR 
2.9521787-01 RSMP . 
5 • 9223950+03 SEASV 

6.5665876+03 DY -1.3844233+04 OZ 
1.6089261 +04 PTH - 6.2605890+01 AZ 

-3.7639762+03 
-6.85543l 7•Jl 

101715167+03 
-7.2290341+01 

5. 6950905+00 
-7.48188b6+01 

-4. 9072864+03 
1.3000620+02 

1. 5 766870+04 ZG 
5.96 ... 3053-01 LON 

1. 7694433+02 
6. 7872189•01 

OXG - 3.6286578+03 DYG - 1.3891128+04 OZG -4.90728b2+03 
VE 1. 5172741+04 PTE -7 .0304855+01 AZE -1. 5853674+02 

(' 

... 

( 

( 

( 



(' 

(' 

( 

,, 

( 

EARTH-~OON PLANE 
XMP •lo63ll 5"8+04 YMP 
RMP lo 7021419+04 OEMP 
XME •106311548+04 YME 

PLANETARY COORDINATES 
XM -1,5294122+05 YM 
RM 201730285+05 OEM 

XSUN 6, 1409107+07 YSUN 

-1,7444671+03 ZMP 
-1,5472173+01 RAMP 
-1.7444671+03 ZHE 

104036261+05 ZM 
107197284+01 RAM 

-4,6609853+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7359195+05 Ecc 9,8006087-01 

VH -4.0952642+02 RNMP -3,5079 553+01 
TA -1,2755420+0 2 EA -2,3030650+01 

GEOCENTRIC UNIT VECTORS 

INC 
APMP 

MA 

-4,5408097+03 OXMP 
-1.7389560+02 VMP 
-4,5<>08 097+03 OXME 

6, 4H8369+04 OXM 
1,)745568+02 LOH 

-2. 021l270•07· us 

4o000988l+ OI RAN 
-8,9417164+00 INMP 
-1.0621397+00 SLR 

759 

105014988+04 OVMP 
106089261+04 PTMP 
1,5014988+04 OVME 

-2,3350020+0 3 OYM 
608232368+01 VM 

-3,7198699+01 LOS 

-4.2194868+01 
2.2800192•01 
6,8535306•03 

APF 
APO 
PER 

-5.5155529+ 03 OZMP 
•6,2605S92+01 AZMP 
-5,5155529+03 DZME 

-1,9016214+03 OZM 
3.2211111+03 ARGM 
2,5357799+02 DES 

-5 .3372262+01 
3 .4372262+05 
5.0392143•02 

RP 
TFP 
MTA 

1.7300695+03 
1,0695655+02 
lo 730069 5+03 

-1.1433103+03 
1.4076913+02 

-1.469020 5+01 

3,4612740+03 
2.1648676+02 
306000000•02 

WX -4,3181979-01 WY 
QX 9,0148858-01 QY 

-4.7631658- 01 wz 
Ql 

7,6593355-01 PX 
3 .8357458-0 1 sxo 

2.9154956-02 PY -8.5611543-01 PZ -5,1596158-0l 
-2. 0047166-01 0.0000000 SYD 0.0000000 SZO 0 . 0000000 

•••••• CSM I EARTH REF, IPHASE 32-160 
MEAN-OF-EPOCH 1971 9 FEB. 1971, 19 HRS •• 34 MINS., 60,000 secs. G.M.T. USNM USFT I ScL 

,215250000000000+003 HRS, FROM LAUNCH DAYS, 23 HRS., 14 MINS .. 59,999 secs. G.e.T. RAGR , 729835781907684+J02 

RESTART COORDINATES ( ER ANO ERIHR I 

RXVZ 
ROXVZ 

-.33169313690523747+001 
.13049384640380490+001 

• 275 052 32943857416+00 I 
-.25355991959490637+001 

S ELENOCENTR IC 
XL 1.4186341+05 YL 
RL 2.0337278+05 DECL 

SELENOGRAPHIC 
xs 2.0303800+05 

AL TS 2.0243428+05 
LTS - 7,8446658-02 
LIN 1•3513678+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -1.1423291+04 y 
R l.4850050+04 DEC 

GEOGRAPHIC 

-1.3060797+05 Zl -6,4628305+04 DXL 
-1. 8528870+0 l RAL -4. 2634530+01 VL 

8,3094055+03 ZS 
-2.3068609+00 LONS 

8,4135624+00 LTE 
2.3754701-02 LAP 

-B.1860472+03 
2. 3435433+00 
l.031B634+oo 

-5.3134276+01 

9.4726194+03 z -5.4944316+02 
-2.1203943+00 RA l .4033321+02 

DXS 
YRS 
LNE 

DR 

OX 
v 

-.159539420598870 74+000 
-. 84112782236637612+000 

9.9151191+03 DYL 
1,6643174+04 PTHL 

l.6633821+04 DYS 
lo 7388702+04 PTR 

-l, 7709269+02 OSMP 
1.6347106+04 VT 

- 1.2832376+04 OZL 
7 .9176670+01 AZL 

-4.8272914+03 ozs 
7 0006 8235+01 AZR 
2,9424793-0l RSMP 
5.9278221+03 SEASV 

-3. 74376bl+03 
-6.068043 7+01 

l .5427974+03 
-6.8187770+01 

5.5801395•00 
-7.3014482•01 

7,5852222+03 DY -1.4738690+04 
1.7282046+04 PTH -6. 0594629+01 

DZ -4.8892278+03 
AZ 1.299030 £+02 

XG 5.7149384+03 VG 
ALT 1.1406132+04 LAT 

l,3695312+04 ZG -5,4944315+02 
-2.1236879+00 LON 6,7349633+01 

DXG -5.8055776+03 OYG -1.4098523 +04 DZG -4.8892276+03 
VE 1.6011797+04 PTE -7, 0095227+01 AZE -1.7924711+02 

EARTH-~OON PLANE 
XMP -l,4001664+04 YMP 
RMP l,4850050+04 DEMP 
XME -l.4001664+04 YME 

PLANETARY COORDINATES 
XM - l ,5328670+05 YM 
RM 2,1731425+05 DEM 

XSUN 6,l41A566+07 YSUN 

-2.5187202+03 ZMP 
-l,6663836+01 RAMP 
-2,5187202+ 03 ZME 

1.4008059+05 ZM 
1.7149578+01 RAM , 

-4,6599574+ 07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7362243+05 ECC 9,8006444-01 INC 

VH -3,8182764+02 RNMP -3,5205457+ 01 APMP 
TA -1·2332851+02 EA -2.1081365+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3181918-01 WY 
QX 9,0148890-0l QY 

••**** CSM 

-4. 7631587-0l 
-2. 0047265- 01 

wz 
Ql 

-4.2583397+03 OXHP 
-1,6980228+02 VHP 
-4, 2 58339 7+03 OXME 

6,4078862+04 
1.3757747+02 

-2. 0206813• 07 

OXM 
LOM 
RAS 

4,0009812+01 RAN 
- ·s .9416 703+00 I NHP 
-8.8330393- 01 SLR 

7 .6593433-0l PX 
3.8357322-01 sxo 

1.6292600+04 OYMP 
lo 7282046+04 PTMP 
1.6292600+04 OYME 

-2.3298970+03 
6.4593887+01 

-3. 7188365+01 

OYM 
VM 

LOS 

-4,2194870+01 APF 
2.2800136+01 APO 
6,8535174+03 PER 

-5.3653480+03 DZMP 
-6 . 0594627+01 AZMP 
-5,3653480+03 DZME 

-1.9063142+03 OZM 
3,2209519+03 ARGM 
2.4982806 +02 OES 

-5.3372350+01 RP 
3.4378360+05 TFP 
500405416+02 MTA 

2,9153131-02 PY -8.5611556- 0l PZ 
0 00000000 SYD 0,0000000 SZO 

2.1055!>22•03 
1.0578817+02 
2.1055522•03 

-l .1454597+03 
l .4089490+Jl 

- l .4686865+0 1 

3. 4612609+03 
2.1648676•02 
3. 6000000+02 

-5. 15961 41-0l 
o. 000000 0 

I EARTH REF. /PHASE 32-161 
MEAN-OF-EPOCH 1971 FEB. 1971. 19 HRS •• 49 MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

.215500000000000+003 HRS, FROM LAUNCH DAYS, 23 HRS •• 29 MINS •• 59,999 secs. G.E . T. RAGR ,767438449338496+002 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

-.29614505502844283+001 
. 15551758518848134+001 

• 2093 57354 72279604+00 l 
-. 27273860664209343+001 

- • 367666 52023197610+000 
-.81931 034361635722 •000 

SELENOCEN7RIC 
XL l.4343239+05 Yl 
RL 2,0591303+05 OECL 

SELENOGRAPHIC 
XS 2.0561972+05 

ALTS 2.0497453+05 
LTS -7,8 133903-02 
LIN l.23328 28+02 

GEOCENTRIC 
x - l.0199039•04 
R 1.2554268+04 

GEOGRAPHIC 
XG 4,6793210+03 
ALT 9,1104520+03 

EARTH-HON PLANE 

vs 
LATS 

LNS 
LAN 

y 
DEC 

VG 
LAT 

XMP - l .1475548+04 YHP 
RMP l.2554268+04 DEMP 
XME - l , 1475548+04 YHE 

PLANEHRY COOROINATES 
XM -1.5363 143+05 YM 
RM 2.1732563+05 DEM 

XSUN 6,1428022+07 YSUN 

-1.3258775+05 Zl -6.51 75257+04 OXL 
-l,8452500+01 PAL -4.2750045+01 Vl 

1.1364559+04 DYL -l .3942494+04 OZL 
1,8347021+04 PTHI. 7,9468112+01 All 

7.6152661+03 ZS 
-2.2040358+ 00 LONS 

8.2871"12+00 LTE 
6. 7080977-01 LAP 

7.2101282•03 
-5. 78867 50+00 

1.1580600•04 
-5. 7992511+00 

z 
PA 

ZG 
LO~ 

-3.2626072+03 ZMP 
-1,8139590+ 01 RAMP 
-3. 2626072+03 Z ME 

1 .3979788+ 05 ZM 
1.7101803+01 RAM 

-4.6589295+07 ZSUN 

-7.9190435+03 
2.1210186+00 
l.0170601+00 

-5. 7647437+01 

DXS 
YRS 
LNE 

DP 

1.8311287+04 DYS 
1.8972553+04 PTR 

-1, 7710506+02 OSMP 
1.90 37934+04 vT 

-1. 2662191+03 
I 04474191+02 

DX 9,0397782+03 DY 
PTH v l.8860840+04 

-1.2662191+03 
6. 7998064+01 

OXG -8.2271000+03 
VE 1. 7344542+04 

OYG 
PTE 

-3,9085600+03 DXHP 
-1.6412904+02 VMP 
-3, 9085600+03 DXllE 

6. 3909038+04 OXH 
I 03769918+02 LOH 

-2. 0202356+07 RAS 

l. 7988856+04 OYHP 
1,8860840+04 . PTMP 
1.7988856+04 OYME 

-2.3247811+ 03 DYM 
6.0955333+01 VM 

-3.7178030+01 LOS 

-4,4970255+03 DZS 
7,1941100+01 AZR 
2,9327801-0l RSMP 
5.8813871+03 SEASV 

-1.5853490+04 
-5.7848825+ 01 

-1.4507495+04 
-6.7013148•0! 

oz 
AZ 

OZG 
AZE 

-5.0079982+03 OZMP 
-5.7848825+01 AZMP 
-5.0079982+03 DZME 

-1.9109966+03 DZM 
3,2207929+03 ARGH 
2,4607812+02 OES 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.7368593+05 ecc 9,8007190-01 INC 4. 0009649+01 RAN -4.2194899+01 APf -5.3372406+01 RP 

VH -3.5034756+02 RNMP -3.5331547+01 APHP -8,9414245+00 INMP 2.2aooo22+01 APO 3.4391063+05 TFP 

-3.6l480b3+03 
-4.8819800+01 

2.1050705+03 
-6. l56l027+Jl 

5.4652023+00 
-6.9439475+01 

-4. 7624092+03 
1.2965851•02 

-4.7624D85•03 
l .6lll024+02 

2.6550179+03 
l .0405220•0< 
2 .6550179+03 

- l.l47t>U L~+03 
l .41020bo+J2 

-l.468.;52b+Ol 

3,46l2302•J3 
2.1648675•02 



TA -1.1760185+0·2 

GEOCENTRIC UNIT VECTORS 
wx - 4.3181796-01 
QX 9 . 0148959-01 

•••••• CSH 

EA 

WY 
QY 

- 1.8811929+01 

-4.7631403-01 
-2.0047314-01 

MA 

wz 
QZ 

-7.0435906-01 

7.6593616-01 
3.8357143- 01 

SLR 

PX 
sxo 

760 

6.853022+03 

2.9150836-02 
0.0000000 

PER 

PY 
SYO 

5.0433073+02 

-8.5611650-01 
0.0000000 

HTA 

Pl 
szo 

3.6000000+02 

-5.1596005- 01 
0 . 0000000 

I EARTH REF. /PHASE 32-162 
HEAN-OF-EPOCH 1971 9 FEB. 1971, 20 HRS., 4 MINS., 60.000 SECS. G,H,T. USNH USFT I SEC 

.215750000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

.DAY~, 23 HRS., 44 HJNS., 59.999 SECS. G.E.T, RAGR ,B05041116769309+002 

RXVZ 
ROXVZ 

-. 25280116554224412+001 
.19440860968403965+001 

.13825537072727471+001 
-.29702971616438542+001 

SELENOCENTRIC 
XL l.4526910+05 YL 
RL 2. 0874910+05 OECL 

SE LENOG RAPHIC 
XS 2.0849527+05 

ALT S 2.0781060+05 
LT S - 7.7821449-02 
LIN 1.0509918+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

-1.3475305+05 ZL -6.5686314+04 DXL 
-1.8340671+01 RAL -4.2849304+01 VL 

6.9992525+03 ZS 
-2.0711735+00 LONS 

8.1607184+00 LTE 
1.3636491+00 LAP 

-7.5443857+03 
1.9227155+00 
1. 0022534+00 

-6.3531916+01 

OXS 
VRS 
LNE 

DR 

X -8.7063041+03 Y 4 . 7614230+03 l -l.94H211+03 ,ox 
R 1.0112533+04 DEC -1.1103095+01 RA 1.5132603+02 V 

GEOGRAPHIC 

- . 56546418655523030+000 
-. 75108853865723460+000 

1.3620053+04 DYL 
2.0771744+04 PTHL 

-1.5349792+04 DZL -3,2161160+03 
7.9128297+01 All - 3.0543835+01 

2.0658201+04 DYS 
2.1207012+04 PTR 

- 1.7711746+02 DSMP 
2.0398933+04 VT 

- 3.7040527+03 ozs 
7.4132312+01 AZR 
2.9230779-01 RSMP 
5.7983530+03 SEASV 

1.1300399+04 DY -1.7265461+04 OZ 
2.1091606+04 PTH - 5 ·3788402+01 AZ 

3.0423806+03 
- 4.9287088+01 

5.3502759+00 
-6.2877573+01 

-4.3658560+03 
1.2B6888B•02 

XG 3.2598407+03 YG 
ALT 6 •6690280+03 LAT 

9. 3725298+03 ZG 
-1.1127831+01 LON 

-1.94 74207+03 
7.0821917+01 

DXG - 1.1011B19+04 OYG - 1.5438317+04 DZG -4.3658565+03 
VE 1•9459252+04 PTE -6.0968173+01 AZE 1.456't514+02 

EARTH - ~OON PLANE 
XMP - 8.6534~39+03 YMP 
RMP 1.0112533+04 DEMP 
XME - 8.6534639+03 YHE 

PL ANE TAR Y COORDINATES 
XM - 1.5397540+05 YM 
RM 2. 1733697+05 DEM 

XSUN 6.1437477+07 YSUN 

-3.9293638+03 ZMP 
-1.9981213+01 RAMP 
-3.9293638+03 ZME 

1.3951447+05 ZM 
1.7053961+01 RAM 

-4.6579013+07 ZSUN 

GEOC ENTRIC OSCULATING ELEMENTS 
SM A 1.7382073+05 ECC 9.8008782-01 INC 

VH - 3.1362564+02 RNMP -3.5458399+01 APMP 
TA - 1. 0919816+02 EA - 1.6063256+01 MA 

GEOCE NT RIC UNIT VECTORS 
WX -4 . 3181 513- 01 WY 
QX 9 . 0149096-01 QY 

*"'**** CSM 

- 4 . 7630782- 01 
-2.004687 3-01 

wz 
QZ 

- 3.4555742+03 OXMP 
-1.5557816+02 VMP 
- 3.4555742+03 OXHE 

6.3738894+04 DXM 
l.3782081+D2 LOH 

- 2 . 0197898+07 RAS 

4.DD09161+01 RAN 
-8.9402035+00 INHP 
-5.2528369- 01 SLR 

7.6594162- 01 PX 
3.8357050- 01 sxo 

2.0369475+04 OYMP 
2.1091606+04 PTMP 
2.0369475+04 CYME 

-2.3196542+03 OYH 
5.73167D3+01 VM 

-3.7167696+01 LOS 

-4.2195085+01 APF 
2.2799744+01 APO 
6. 8533799+03 PER 

-4.1740956+03 DZMP 
-5.3788399+01 AZHP 
- 4.1740956+03 OZME 

-1.9156686+03 DZM 
3.2206341+03 ARGM 
2.4232819+02 DES 

- 5.3372077+01 RP 
3.4418032+05 TFP 
5.0491797+02 MTA 

3.5379759+03 
l.Dl21299+02 
3,5379759+0 3 

-l.l4974Dl+03 
l.4114641+02 

- 1.4680185+01 

3.4611503+03 
2.1648674•02 
3.60D0000+0 2 

2.9150285-02 PY - B. 5612099- 01 PZ - 5.1595262- Dl 
o.OOOOODD svo 0 .0000000 szo o. OOODOOO 

I EARTH REF. /PHASE 32-16 3 
MEAN- OF - EPOCH 1971 9 FEB. 1971, 20 HRS., 19 MINS •• 60 . 000 secs. G.H.T. USNH USFT I SEC 

.216000000000000+003 HRS. FROM LAUNCH DAYS, 23 HRS •• 59 MINS • • 59.999 SECS. G.E.T. RAGR .842643784200121+002 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
RO XYZ 

- .19653762796787456+001 
• 26297762 68513962 7+001 

.60408312926349153+000 
- .32613321662601192+001 

SELENOCENTRIC 
XL 1.4754998+05 Yl 
RL z.1201197+05 OECL 

SEL ENOGRAPHIC 
XS 2.1179505+05 

ALTS Z.1107348+05 
L TS - 7. 7508847-02 
LIN 7.9545152+01 

CEOCE NTR IC 

vs 
LATS 

LNS 
LAN 

-6. 7686253+03 y 
7.5169053 +0 3 DEC 

GEOGR APHIC 

-1.3714996+05 ZL -6 . 609D621+04 OXL 
- 1.8163556+01 RAL - 4.2907926+01 VL 

6.5778128+03 ZS 
-l.8856447+DO LONS 

8.D342965+00 LTE 
2.1269632+00 LAP 

- 6.9762049+03 
1 . 7788886+00 
9. 8 744331- 0 I 

-7.2828143•01 

2.0804221+03 
- l.96D5085+01 

z - 2.5221862+03 
RA 1.6291453+02 

oxs 
VRS 
LNE 

DR 

DX 
v 

- • 732 35622 926502762+000 
-. 54539035857236166+DOO 

1. 7600630+01, DYL 
2.4578637+04 PTHL 

-1.7036831+04 OZL -2.0183222+03 
7,6499027+01 All -4.9558004+00 

2.4134595+04 DYS 
2. 4672054+04 PTR 

- 1. 7712986+02 DSMP 
2.3899430+04 VT 

-l.6367625+03 DZS 
7.5623311+01 AZR 
2.9133788- 01 RSMP 
6.1259669+03 SEASV 

1.5286113+04 DY - 1.8957161+04 
2.4557877+04 PTH - 4.6955287+01 

oz 
AZ 

4.8530983+03 
- 2.291011+01 

5.2353633+DO 
-5.0437183+01 

-3.1701932+D3 
l.256DD28+0 2 

XG 1.3935613+03 YG 
ALT 4.0742733+03 LAT 

6.9426528+03 lG -2.5221862+03 
-l.Q66D776+01 LON 7.8650151+01 

DXG -1.4258453+04 DYG - 1. 7721588+04 OZG -3.1701930+03 
VE 2.2965372+04 PTE - 5.1360097+01 AZE 1.3297471+02 

E A RTH- ~OON PLANE 
XMP - 5.4007850+03 YMP 
RMP 7.5169053+03 DEMP 
XME -5 .4007 85 0+03 YME 

PLANC TAR Y COORDINATE S 
XM -1 .5431861+05 YM 
RM 2.1734828+05 DEM 

XS UN 6 .1446930+07 YSUN 

-4.3994028+03 lMP 
-2.2075003+01 RAMP 
-4 . 3904D28+03 ZME 

1.3923038+05 ZM 
l.70D6049+01 RAM 

-4.6568730+07 ZSUN 

GE OCENTR IC OSCULATING ELEMENTS 
SMA 1.7408362+05 ECC 9.8011921-01 INC 

VH - 2 . 69472 5 9+02 RNMP -3.5588706+01 APMP 
TA -9 .5169846+01 EA -1.2517900+01 MA 

GEOCENTRIC UNIT VECTORS 
WX - 4. 3181030-01 WY 
QX 9.0149271-01 QY 

-4.7628146-01 
- 2.0043543-01 

Wl 
QZ 

-2.8250035+03 OXMP 
-1.4083423+02 VMP 
-2.8250035+03 OXME 

6. 3 568436+04 OXM 
1.3794238+02 LOM 

-2.0193440+07 RAS 

4.DOD7459+01 RAN 
-8,9339471+00 INMP 
-3.4623917-01 SLR 

7 .6596074-Dl PX 
3.8358383-01 SXO · 

2.3924130+04 DYMP 
2.4557877+04 PTMP 
2.3924130+04 OYME 

-2.3145166+03 OYM 
5.367800D+Ol VM 

-3.7157362+01 LOS 

-4 . 2196343+0 I APF 
2. 2799085+01 APO 
6.8530350+03 PER 

-2.0191913+03 DZMP 
- 4.6955287+01 AZHP 
- 2.0191913+03 OZME 

- 1.92033D2+03 DlH 
3 . 2204755+03 ARGH 
2.3857826+02 DES 

-5.3369089+Dl RP 
3.4470632+05 TFP 
5.0606387+02 MTA 

5.1621902 +03 
9.5848334+01 
5.1621902+03 

-1.1518710+03 
104127215+02 

- 1.467684]+01 

3.4609219+03 
2 .164867 2+ DZ 
3.6000000+02 

2. 91681B9-02 PY - 8 .5614346- 01 PZ . - 5.1591434- 0l 
0.0000000 SYD 0.0000000 SZO O.OOODOOO 

(' 

"' 

( 



76l 

~ 
-- Clll 

I HUM an. IPMUE n-.............. " lt'?l ' fU, 1•?1, 10 .... , 11 MINI,, Slo?C2 SICS, ,,M,T, USNll UlfT I SEC 
( 

. 
T • 2161996)94?1617•003 HRS , FROM LAUNCH 9 OAVS, 0 HRS., 11 MINS •• 58.702 SECS. G.E.T • RAGR .e12671690e292oo+ao2 

( RESTART COORDlNA'tES t !ti. '•No:!llM I ; 

RXVZ -.13476656342387065+001 -.65393538068937985-001 -. 80037295636549276+000 
RDXVl ,36~44933.35935604+001 -.33995893229016764+001 -.47545112528142546-001 

~ 
SELENOCENTRIC 

XL 1.4995087+05 VL -1.3922822+05 H -6.6188516+04 DXL 2.3611025+04 DVL -1. 7836764+04 OZL e. 1120211 +oz 
RL 201505971+05 DECL -1. 7924775+01 RAL -4. 2 8.76465+01 VL 2.9604056+04 PTHL 6.9560719+01 All 1.6835734+01 

SELENOGRAPHIC 
XS 2.1486748+05 vs . 606084915+03 ZS -6.2't27946+03 oxs 2. 7906367+04 DVS 2.9005529+03 DZS 7,9332275+03 

ALTS 2.1'>12121+05 LATS • 1.6634266+00 LONS 1.7616409+00 VRS 2.9156725+04 PTR 7 .2067353+01 AZR 1.3143065+01 
LTS -7. 725943 3-02 LNS 7 .9333383•00 LTE 9, 7561445-01 LNE -1.7713978+02 QSMP 2,9056296-01 RSMP 5.1430049+00 
LIN 5. 7756271+01 LAN 2.8112839+00 LAP - 9.4365367•01 OR 2. 7740266+04 VT 8,9773198+03 SEASV -3.0583552+01 

GEOCENTRIC 
x -4.61t12708+03 v -2.2521100+02 z -2.7564312+03 ox 2.1300619+04 DY - 1.9760810+04· oz -2. 7636571 +02 
R 5.4027796+03 DEC -3.06 76326+01 RA -1. 7722198+02 ·, v 2.90565 36 •04 PTH -3. 6623100+01 AZ I.! 70'>550+02 

GEOGRAPHIC 
XG -4. 462452 5+02 VG 4. 62 52 546+03 ZG -2. 7564311+03 OXG -1.6673401+04 OVG -2·2020844+04 OZG -2. 7636662+02 
ALT 1.9618 569•03 LAT -3. 07 83906+01 LON 9,5510847+01 VE 2. 7622388+04 PTE -3,8814373+01 AlE 1.1961563+02 

EARTH-MOON PLANE 
XMP -2. 3525 909•03 YMP -4. 3973820+03 ZMP -2.0780703+03 OXMP 2. 7867712+04 DVMP 2.7184066+03 DZMP 7. 7642264+03 
RMP 5,4027797+03 OEMP -2.2620763+01 RAMP - 1.1814670+02 VMP 2.9056536+04 PTMP -3.6623100+01 AZMP 8. 7076365+01 
XME -2.3525909+03 YME -4. 3973820+03 ZME -2.0780703+03 OXME 207867712+04 OVME 2.718'+066+03 OZME 7. 7642264+03 

PLANEURY COORDINATES 
XM . -1.5459214+05 YM 1.3900301+05 ZM 6,3432085+04 OXM -2.3104060+03 DVH -1.9240454+03 OZM -1.15350b4+03 
RM 2.1735730+05 OEM 1.6967742+01 RAM 1. 3603940•02 LOH 5.0772234+01 VM 3.2203488+03 ARGM 1.4137255+02 

XSUN 6,1454477+07 YSUN -4.6560517+07 ZSUN -2 .o 189879+07 RAS -3.7149111+01 LOS 2 .3556372+02 DES -l.4674175+01 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.7401347+05 ECC 9.8011375-01 INC 4.0002931+01 RAN -4.2202973+01 APF -5.3355661+01 RP 3.4604763+03 

VH -2.2819761+02 RNMP -3.5705141+01 APMP - B.9108030+00 INHP 2.2798828+01 APO 304456647+05 TFP 2.164667 2+02 
TA - 7.4115226+01 EA -8.6552514+00 MA -2.0434766-01 SLR 6.8521330+03 PER 5.0575801+02 MTA 3. 6000000+02 

GEOCENTRIC UNIT VECTORS 
MX -4.3182476-01 MV -4. 7618666-01 MZ 7. 6601153-01 PX 2.9252999-02 PY -8.5622396-01 PZ -5.15775&6-0l 
QX 9.0148301-01 QY -2. 0031665-01 QZ 3.6366859-01 sxo 0.0000000 SYD 0.0000000 szo 0 . 0000000 

( 

~ 

~ 



--- __ , ·--- -----·-

"16~ 

....... CSM I EARTH· REF. /P..,.SE 32-164 
HEAN-OF-EPOCH 1971 9 FEB. 1971, 20 HRS., ,.. NINS., 60.000 secs. G.N.T. UINll USPT I Ht 

• 216250000000000+003 HRS. FROM LAUNCH DAYS, 0 HRS., 14 MINS •• 59.999 SECS. G.e.T • RAGR .880246451630934+002 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 

RDXYl 

-.115)8664002215648+001 

.40~lZO•l'752t509+001 

-.2396t677 .. ZOISlt~.OOO 
__ ,,,, • ., ••• 1.111•1 .... 1 

SELENOCENTRIC 
XL 1.5068721+05 YL - 1.3975731+05 ZL -6.6142411+04 DXL 
RL 2.1590174+05 OECL -1.7839655+01 RAL -4.284488!+01 VL 

SE LENOGR APHIC 
XS 2.1571387+05 

ALTS 2. 1496324+05 
LT S - 7.7196249-02 
LIN 5. 2723876+01 

GEOC ENTRIC 

YS 
LATS 

LNS 
LAN 

x -3 . 9738392+03 y 
R 4.8973390+03 DEC 

GEOGRAPHIC 

6.7249389+03 ZS 
-I.5893728+00 LONS 

7.9078754+00 LTE 
2.9957648+00 LAP 

-5.9883003+03 
1.7856333+00 
9.7263035-01 

-1.0452521+02 

-8.1171714+02 
-3.4087423+01 

z -2.7447491+03 
RA -1.6845528+02 

oxs 
VRS 
LNE 

DR 

ox 
v 

-.l .. tl014104,.ZtfZ•OOO 

.. l ... fftlll .. l?t...-e 

2.5796884+04 DYL 
3.1291977+04 PTHI. 

2.8799153+04 DYS 
3.0633085+04 PTR 

- 1. 7714228+02 DSHP 
2.86 75577+04 VT 

-1~7564288+04 DZL 
6.6403553+01 All 

2.2813062+03 
2.1861450+0i 

4.9987416+03 ozs 9.1655492+03 
6.9406301+01 AZR 2·2359495+01 
2.9036782-01 RSMP 5.1204637+00 
J.0774841+04 SEASV -2 .2761241+01 

2.H875!6+04 OY -1.9489270+04 
3.0541216+04 PTH -3.2611688+01 

DZ 
AZ 

1.1273104+03 
1·1233811+02 

XG - 9.4821159+02 YG 3.9434980+03 ZG -2.7447490+03 
ALT 1.4570395+03 LAT - 3.4212954+01 LON J.0352007+02 

DXG -1.6920806+04 DYG -2.3725214+04 DZG 
VE 2.9162825+04 PTE -3.4310677+0!' AZE 

1. 1273098+03 
1.1404225+02 

E•R TH-MGON PLANE' 
XMP -1.5081138+03 YHP 
RMP 4.8973391+0 3 OEMP 
XME - 1.5081138+03 YHE 

PLANET ARY COORDINATES 
XM -J.5466105+05 YH 
RM 2.1735957+05 DEM 

XSUN 6.1456381+07 YSUN 

-4.2840854+03 ZMP 
-2.1967199+01 PAMP 
- 4.2840854+03 ZHE 

1.3894560+05 ZH 
1.6958071+01 RAM 

-4.6558445+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA !. 7366 815+05 ECC 9 .8007498-01 INC 

VH -2. 1761 52 1+02 PNMP -3.5739756+01 APMP 
TA -6.5971801+01 EA -7.4504408+00 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.3184635-01 WY 
QX 900147148-01 QY 

.. ••••• CSM 

- 4. 7613073-01 
-2.0026754-01 

Wl 
QZ 

-1.8319757+03 DXHP 
-1.0939344+02 VMP 
-1.8319757+03 DXHE 

6. 3397663+04 DXH 
1.3806387+02 LOH 

-2. 0188981+07 RAS 

4.0000918+01 RAN 
-8.8982465+00 INHP 
-1.6901099-01 SLR 

7 .6603412- 01 PX 
3. 8372134- 01 sxo 

2.8841993+04 OYMP 
3.05412 !6+04 PTMP 
2.8841993+04 DYME 

- 2.3093682+03 DYH 
5.0039222+01 VH 

-3. 7147029+01 LOS 

-4 .2207748+01 APF 
2.2799540+01 APO 
6.8517347+03 PER 

4.9173140+03 DZMP 
-3.2611688+01 AZMP 

4.9173140+03 DIME 

-1.9249814+03 DZM 
3 ·2203169+03 ARGH 
2.3482833+02 DES 

-5.3348017+01 RP 
3.4387595+05 TFP 
5.0425327+02 HTA 

2.9289752-02 PY - 8.5626657- 01 PZ 
000000000 SYD 0.0000000 SZO 

8. 7592991+03 
8. 3738790+01 
8. 7592993+03 

- 1.1539959+03 
l.4139787+D2 

-1.4673501+01 

3. 460342 7+03 
2.1648673+02 
3.6000000+02 

- 5.1570307- 01 
0.0000000 

I EARTH REF. /PHASE 32-165 
MEAN-OF-EPOCH 1971 FEB. 1971 , 20 HRS., 46 MINS., 58.702 secs. G.H . T. USNH USFT I SEC 

.2 164496395014 19+003 HR S. FROM LAUNCH q DAYS, 0 HRS ;, 26 MINS •• 58.702 secs. G.E. T. RAGR .910274362742599+002 

RES TAR T COORDINATES I ER ANO ER/HR 1· 

RXYZ 
ROXYZ 

-. 17964404429168793+000 
• 55915721293069656+001 

- .80261511048187601+000 
-.18552011427067217+001 

SELENOCF.NTRIC 
XL 1.5431530+05 YL 
PL 2.1931234+05 DECL 

SELEN OGRAPHIC 
XS 2.1911638+05 

ALTS 2.1837384+05 
LT S - 7.6946684-02 
LIN 3.~356035+01 

GEOCENTP IC 

vs 
LATS 

LNS 
LAN 

- 1.4148182+05 ZL 
-1.7329763+01 RAL 

8.0905530+03 ZS 
-1.1817070+00 LONS 

7.8069153+00 LTE 
3 . 72 04464+ 00 LAP 

x -6.1868214+02 y -2.7641531+03 
P 3.5057627+03 DEC -3.6102108+01 

z 
PA 

GEOGRAPHIC 

-6.5326745+04 DH 
-4.25 15718+01 VL 

-4. 5229258+03 
2 .1146026+00 
q .6079808- 01 

- 1.6442056+02 

-2 .0656869+03 
- J.0261620+02 

oxs 
YRS 
LNE 

DR 

DX 
v 

-.59980451403161421+000 
• 20032943075505527•001 

3.4807408+04 DYL 
3.8128910+04 PTHL 

2.6016731+04 DYS 
3.6182356+04 PTR 

-1.7715221+02 DSMP 
2.6391334+04 VT 

-8 . 8 550485+03 DZL 
4.3801393+01 AZL 

J . 9594507+04 ozs 
4.6835941+01 AZR 
2.8959278-01 RSHP 
2.4751976+M SEASV 

3.2502159+04 DY - J.0783737+04 DZ 
3.6170084+04 PTH - 6.5000127+00 AZ 

XG - 2.7526149+03 VG 
ALT 6.5850346+01 LAT 

6.6814718+02 ZG 
-3.6 282034+ 0 1 LON 

-2 .0656868+03 
1.6635636+02 

DXG - 1.1068763+04 DYG -3.1083946+04 DZG 
VE 3.4990356+04 PTE - 6.7792906+00 AZE 

E•RTH-MCON PLAN E 
XMP J.9241951+03 YMP 
RMP 3,5057627+03 DEMP 
XME t.9241951+03 YME 

PLANET•RY COORDINATES 
XM - 1.5493398+05 YM 
RM 2.1736•56+05 DEM 

XS UN 6.1463 927+07 YSUN 

-2.8859831+03 ZMP 
-8,3460767+00 RAMP 
-2,8859831+03 ZME 

J.3871767+05 ZM 
l.691n09+01 RAM 

-4.6550231+07 lSUN 

GECCENTR IC OSCULATING ELE•ENTS 
SMA 1.7317795+05 ECC o.8001836-01 INC 

VH - l.8445547+02 PNHP -3.5905171+01 APHP 
TA -1.3133144+01 EA -J.325066!+00 HA 

WY -4. 7571760-01 
UY -2.0055472-01 

TOUCHDOWN 

wz 
QZ 

-5. 0886819+02 DXHP 
-5.6307096+01 VHP 
- 5.0886819+02 OXME 

6.3261059+04 OXH 
1.3816083+02 LOH 

-2.0185419+07 RAS 

4·0000163+01 RAN 
-8.8423492+00 INHP 
-2.6592732-02 SLR 

7.6604259-01 
3.8404967-01 

PX 
sxo 

GEOCEN TRIC UNIT VECTOP S 
wx -4.3228640- 01 
QX 9,0126778-0 1 

EARTH ENTRY PANGE ANO 
ENTRG 1.2500000+03 
DTSUN 9 . 1452463+00 

ENTDT 2.3333330-01 LATTD - 2.7246880+01 LONTD 

G•~MA TERMINATION 

2.6659497+04 DYMP 
3.6170084+04 PTMP 
2.6659497+04 OYME 

-2. 30 52489+03 OYH 
4.7133395+01 VM 

-3. 7138778+01 LOS 

-4.2261542+01 APF 
2.2823208+01 APO 
6 . 8516122+03 PER 

2.9065734-02 PY 
0.0000000 SYD 

1.8849985+02 AlTO 

2.0364681+04 DZMP 
- 6.5000132+00 AZHP 

2.0364681+04 DZHE 

-1.9286883+03 OZH 
3.2201905+03 ARGM 
2. 3183379+02 DES 

-5. 3310860+01 RP 
3 .4289551+05 TFP 
5.0211978+02 MTA 

-8 .5642895-01 PZ 
0.0000000 szo 

5.9067913+01 SEATO 

1. 280024 7+04 
3. 8140252+0 1 

1.5759057+ 04 
4.8790974+01 
5.0287139+00 
2.8271 218+01 

1.1644559+04 
7.146142 7+01 

1. 164455 8+04 
7 . 082360 2+0 1 

J.3521318+04 
6.8681207+01 
1. 3521318+04 

- 1.1550884+03 
1.4149626+02 

-J.4670834+01 

3. 4603 789+03 
2.1646073+02 
3. 6000000+0 2 

-5. 1544602-0 1 
0.0000000 

5.0944202+01 

'(' 

( 

( 

( 
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~ 
TABLE xxxm,- ' ENTRY 

(a) Pos1tfon vector 

GED~ET IC ceocntc 
~ONGITUDE TIM~ TIM' ~AT T~OE ~ATITUOE ~ONGITUDE A~TITUDE A~ TITUDE RADIUS 

s~coNps CAY M~ · M N SEC DEO~EES CEG MIN SEC DEGREE& DEG MIN S!C FEET METIRS FEET 

779218i695 ~I 01 ~61 ~8169' ·•J6 t:29.2Q4 ·•J6, 161 ,,14. ['61J'6h 1661 ht 2'1~ 400111 I' 1219'4. 21301419, 

ATMOSPHERIC ENTRY 

779218' 69~ v, o, 24, ,e:m ·•'6 ;auo3 •l6. 161 5514 i66 I )~6-1 1661 211 2J,1 ~g~~~~ :i 121954, 21301419 , 
779220 '66 9. 01 27. ·•)6 •22i2 tt]6 I 131 1l10 {66,, 4' 1661 34, 29 ,5 u 94541 21293289 0 
779222' 661 v, 0 I 21, 2· 687 · •361~~ 05 •)6. 9, 291 0 :(66179307 166' 47 I 3'11 383826, 1 U6990 1 212852780 
779224•6 67 y' 01 2'' 4, 688 036 I Q9534 • J6. 51 431~ 16710101 167 I QI 40o0 375860,6 Ut563, 21277385, 
779226 '667 y' 0 I 2 '/ i 61687 ·•J61 Ol215 •l6' 1 • ,5, 167122 ' 1671 131 44,2 J6aop, 7 112171, 21269612' 
7792260667 y' 0 I 21, 61687 .,, , 9f849 .,,, 561 6,6 ~67 14409 1671 261 47,7 3602 5,4 1096~51 212619570 
7792300667 y I 01 27' 101687 .• ,, , 9.o437 •J5' 54, 1'· 7 167,66403 167' 39, so, 5 352676,2 1074 6, 212544230 
779232 0 667 y' 01 27 I 121687 ·•3' I 83977 ·•J'. s o . 23 12 :[67,86129 1671 ,., 52, 7 J45186' 3 105213' 21247 006' 
779234•667 y' 01 21 i 14 I 687 .:n :~~;~g ·t1J5' 461 2o,9 (6 8109632 1681 ,, 53, 9 

'37 l''' 102966, ~m~m: 7792J6o 667 ~I 01 271 161697 .,, . 42, n.o i.68131SU 168' ,;8, S4,4 33oS 4,1 100756, 

EN TEP S•BAND COMMUN I CA TJ ON Bl.ACKOUT 

7792l6o667 9 I o, 27. 16,667 •35 ,7~916 .. ;:5 . 42 , 33,o 168,31512 1661 i,6, S4,4 '30564,1 100756, 212J2S37 . 
779236. 687 y' O• 2?1 16. 687 :~;:;m~ ")5 I J6, J5,4 i66,,317~ 1681 311 54 .2 323432. 9 98583, 21225482. 
779240 . 667 y' 01 21; 20, 687 •J5, 34 , )6' 1 i68 174BO 1661 44, '3,1 31642107 96446, 21218S49. 
779242,6•7 y I QI 271 22 1687 o3',,C976 ·•JS o 30, J~ .2 168,96421 1681 57, 51,1 309531'5 94345' 21211 ne. 
7792440687 9' o. 27 I 24. 687 ·•35144240 .. J5. 26, 32,6 i691180~0 169' 10 • 46,4 3~2161. 5 92282. ~!~mg : 779246. 687 ?, 0' 271 26 '687 .,, 13'4'6 •JS , 220 2s,4 1691J9S 1 1691 23 1 44 ,6 ~8:m:: 902S6. 
779246 .66? 9' o. 27 I 28 '687 ·•3'tl0627 ·•JS• 18, 22,6 i69161116 1691 36, •0.2 66267, 21192021 . 

rnTER ~·SANO CO~MUNICATION K~AC~OUT I.DAD FACTOP > o.os 

779246.667 ?1 o. 27' 28. 667 ·•3S 13C627 "J5 I 18. 22,6 169,61116 169' 36, 40. 2 269586 0 6 68267, 21192927. 
7792500687 y' Oo 271 Jo, 667 •3'o2~7'4 •J5. 14· 1'•1 \ 69,82629 1691 49, 34,6 263i87,1 66J16, 21185 04· 
779252 0 687 ? I o. 271 32,667 ·•3'116836 •Js , 10 1 6,~ i_ 7Q I 0411J 1701 21 28,1 276 11•1 64403. 21179SQ6. 
779254 0 687 9' 01 27 I 340687 .,, 10987S •JS. s, ''· {70 125'6' 1701 15, 2Q,4 270762,4 62529, 21173439. 
779256. 687 91 QI 271 36.667 •35 .02871 ·•J5. 11 43' 4 Fo, 46988 1701 28, 11.6 26'74J,7 80694 1 21167501. 
779258' 667 9' o. 271 38,687 ·•34 . 9~827 "Ji14 I "· z9, 8 170168373 110' 411 1,4 2588S9,5 7890~. 21161698 0 
779260 • 6H7 ? ' 0 I 271 401687 ·•34188744 •34, 531 14' 8 Fo 189721 1701 SJ, so.a 253113' 3 ?714 I 211S6QJJ0 
779262. 687 ~I 01 21, 421687 •34 '81624 "~4 I 48, '8,5 171' 11022 1711 6, 36,8 24751005 754410 2115 0511. 
779264 o 6K7 v, 01 27 I 44,687 =~::~;~~~ •34, 44, 41o0 171, J2213 1711 i. 9 I 21,6 ~;m~:~ 7J779' 21145i, 4Qo 
779266;661 9 I Oo 271 46. 667 •J4, 4o. 2213 1711 SJ467 1711 J2o 4' 6 72165, 211J9925. 
7792680667 ~I 01 270 48,667 •J4, 6C077 "'4 • 361 2,8 F1114s97 1711 44 I Oo5 231626,9 rs~n: 211348·76, 
779210. 687 Y1 Oo 27' SQ,667 ·•J4 I 52844 ·•34 I J1. 42,4 171, 9S652 1711 e7, 23,5 226673.9 211'0004. 
779272. 687 9' 01 211 52. 687 •34145593 ·•J4. 271 ~~: ~ {72016623 1721 9 I 56o4 22;906.4 676J7, 21125319. 
7792740667 ? I 01 21, 54. 688 •34138328 ·•34 . 22• 172,37501 1'21 221 '~· 0 

21 )39 0 4 66245. 211208350 
779 276. 687 9 I Oo 271 56' 667 •34 ·31055 •34 t 16. JB' 0 172156265 1'21 34, s • 6 21298707 64919' 21116566. 
7792780687 y I 01 271 560687 •J4 .-23780 ·•J4. 14· 1•·1 172178906 1721 47, 2go 6 2QB865, 7 6'662' 21112526. 

. 779280•6"7 . --9 I . . 0 1-Z~1 .•.. 1H~ -- - -;~i:Mm - _·!2'1 . 9dhi . -- m:mg~ - . • 1121 59, 
' J 7 . 20•989°0 :~m: 211087'2. 

779282' 6il7 Oo 281 20687 •J4 , s, 321 1731 111 ~~:~ 201372,3 21105198. 
779284 o 6K1 9 I 0 I 261 4,60 •341 Oi003 •J4. 1 o 12•1 p3139921 1731 231 198Q30 16 6036Q, 211019380 - 1 
7792660687 ~I 01 26 I 6' 667 ·•33 19085 •J3, 56, 52, 3 1731,9914 1731 JS, 56' 9 194978,1 59429. 21 098967 0 
779286. 687 y I o, 2u, 6 ,687 •33,876 01 •)Jo 52 O 33 I 6 173,19100 17J I 47, 49. 2 192227,6 58591 , 21096296, 

MAXIMUM HEATING RATE 

779266o6H7 y I O• 2"• 6,667 •JJ , 876of "'JJ I '2· JJ,6 113,191 00 1'31 47, 4902 192227 '6 58591, 21 09629 8 0 
7792900667 ?1 0' 201 101687 •'3160•' ... ;,,. 48, 16 05 ;:73,99264 1731 59, 33 ,5 16979003 57648, 21093 9410 
779292·667 ~. 0 I 281 121687 •33 I 7,~367 •nJ3 I 440 .~:~ F•.16s97 1141 111 9 ,5 167674,6 '7203 I 21091906. .. 779294, 6H7 Y, 01 20, 14,667 •33 16031 ... 33 I 39, 174 ,37666 1141 221 36. 7 18~885 11 56656. 21090195, 
779296!687 91 01 20, 16.667 •331593,8 "J31 JS• 361 9 17• 1 S6S22 1741 33• 54,6 164423. 6 56212' 21066612· 

'QL IDANCE INiTIATE AT HOOT > •700 FT/SEC 

779 290 o 687 9, QI 2" I 16,667 "JJ15~358 "J31 )5° 36. 9 174.56522 1741 
~i: '4. 8 ~:ma:~ ~;i!i: ~~~~mt 779296 0 6tt7 ~. QI 20, 16,687 •33 ·'24'3 ft)J I 31 0 28,3 174,75101 1741 J,6 

~6Xl~· \JM "CAD FACTOR fiRST ENTRY 

779298.667 y I 0 ' 20 . ~B,667 •J3 ,5;4S3 flJJ I H: 28,3 174,75121 1741 45. 3.6 mm:~ 55666' 21087754. 
779300 ,007 y I 01 28' Oo687 •33 .•~619 ·•JJ 0 22 ,J 174,93 0 1741 "· 3,1 5S618, mm~~: 779302.637 9 I o, . 211, 22,687 •JJ 1388S9 ·•lJ ' 230 18. 9 17~.11416 17S1 6, 53,1 161972,4 55465. 
779304 .687 ~I 0. 20 , 24,687 •JJ 132174 ·t!t)J I 190 18 ,3 17,,29273 1751 17, JJ,6 16177206 5S4Q4, 210864670 
779306 .607 y I 0 I 201 26.667 •JJ 12~564 •'3. 150 20o3 {75. 46817 1751 28, 5,4 16186106 55432' 210866JQ. 
7793 06,001 y I 0 I 2 tt, 28,687 •33 1j,9031 ·•JJ I 11· 25, 1 175164117 17'1 38, 28 , 2 182220' 9 555411 21087062. 
779310o61l7 y' QI 2tt, 30,687 •JJ,U58o "JJ f 7' 32,9 175, 81165 17S1 48, 42,7 mw:~ 55723' 210877J1. 
779312 16H7 91 QI 211, 32,687 =~~:i:m •33. 3, ;::~ iJ' I 98~4Q 1751 58, 49,4 55955' 2108856• . 
779314 ,607 ~I 0. 201 J4,687 ·~2· 59, 176114 01 1161 8 I 49. 2 16438&,6 56202. 21 0894420 
779316 0687 9 I 0' 201 36,687 •32.~•793 t1J2. 56. 16' 6 ~76·3p69 1761 1&. ~i:t mm:~ 56426' 21090247. 
779316' 687 ii , o. 201 38,667 •32 ,8h85 t1J2 I ,2. J6,7 ;.7614 446 1161 281 56608, 21090913 0 
779320. 68 7 ~I 01 20, 4Q,667 •J2,81~25 •J2. 48, 58,5 ;:761 ·•3'33 1161 38, . 7 ,2 186168. 4 56744, 210914260 
779322,6"7 ~I 01 28 1 42. 687 •J2, 7·'6o6 •J21 •S' n:: i761794J6 1161 47, 39, 7 186464,! 56634' 21091789 0 
779 3z4 o 6U1 ? ' 0 I <181 H, 687 ·•32169627 .• ,2. jj: 176195~59 1761 57, 5,7 186613• 56680, 21092095. 
77932606 67 9 I QI z81 46,687 .. ,2,6~686 •32 . 12· 7 ;:77,10 08 1171 6, 25 ·,s 186619·1 5668z, 210920 6 0 
7793 26.667 y I 01 2"1 48,687 .. )21'7783 •J2. 341 •s:~ ;:11, 26088 177 I iS1 39,2 1664 2•4 566400 210 9 2og5 · 
779330 ' 667 9 I 0' 2"1 5oo667 .,2,,19r "'2 f i~: 

177141297 1771 241 461 7 186203.9 56755, 210917 1° 
119 332 .687 9 I Oo 2b1 52,687 •J214tO 7 •J2. 391 i ;:77, 56)39 1771 33, 48,2 16S783,9 56627, 210914J60 
779334.687 y I 0 I 281 54. 688 •n, ~c295 •32. ~41 10• t77171217 1771 421 4J,8 18s221. 7 564S6, 21090931. 
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APO""O H MISSION 
SPACECRAFT O~~RATION TRAJECTORY 

•P081TION VICTOR• 

GEOOET IC GEODETIC 
TIM~ TIM~ "AT tTL.OE "AT ITUOE LONlilTUOI "ONC ITUOE A" TITUDE A"TITUDE RADIUS 

SECOND ti pAY ~R M N SEC DEGREES DEG MIN 8iC OE CREEi DEG MIN iEC FEET METERS FEET 

779336.607 9' 0' <61 56. 687 "'213450 "~2 • ilO I 4J 16. i 77 I 85932 177 I ,11 ,316 1801714 562411 21098297 I 
779338. 6li7 9' 0 I 261 58 168? •'21288'2 ·•>z. ·1? 1 581? £7810~4'1 1181 g: l717 ,1,9111g H9881 2108 'i'I 
779340. 6ij7 9' 0 I <9 I ,688 

=~~:~m~ ·•32 I 131 61~ rs' 1 99 1781 6 ,6 182 8~, 557i.21 210886 ? , 
779342.607 9' 0 I 29 , 2,68? ·•la, 101 36, 78,291 ' 1781 !:11 ;u 18189 14 554421 2108?862. 
779344,6li7 9' o. 20, 4,668 •'21 t2211 ""~2. 7. 19. 6 p6, 43288 178 I z5, 18HZ4.o2 552071 21087;_49, 
779J46·6li7 9' 01 29, 6. 687 ·•'21 Ot787 ·•32. 4. 4,3 pe 1'7240 1181 ,4, 2g.6 18o'l~. 2 ~:m: 21086'95. 
779346 . 6117 91 o. 29, 8 '667 •32 '01404 '"'2 • 0' ,o,6 j_76,71025 1781 42· 3 ·' 

1800 ,4 21086201. 

FINA~ PHASE 

779346, 6M7 9' o. 291 8' 687 •J2 '01404 •Jz, 0' ,o,6 176,710<' 178' 421 36,9 18~~"' 4 54882, 2108620J' 
7793'0. 6117 9' c' 29' 10.687 •31 196066 ... ~,. I 57, 36,4 i 78 I 84644 1781 . ~H: 

47,2 17 66' 4 54793. 21 085969 , 
779352' 6117 y I 0' :z9. 12' 687 •31 .9f8s •3;;. ,41 28.1 p a 198106 1781 51,8 179618.2 547481 21085878, 
779J54. 6b7 9' 0' :z9, 14,687 •31 .a 5~ •h · 51i 20. 0 i791U4.4 1791 61 5o,9 17960204 54743, 21085928. 
779356. 687 9' 0' :z9, 16 '687 •31 • •g363 ·•Ji' 481 13,8 {791245 5 179 I 141 44,7 17"•'·7 547711 21086·g8 ' 
779358.687 y' 0 I 29, 18,687 •311~ 259 ·•l1. o, 91J i19137582 1791 ·221 ~~:a 

1799 7 ,9 548511 21086 88, 
779J60·6li7 y' .o' 291 20,687 ·•31 o '0174 · ·~1. 421 6,3 179\,0440 1791 ~~: 

1803f4,4 5496'. 21086810. 
779362,687 ? ' o. 29 , 22' 687 ·•31 16!129 ,.,i I 39, 4 ,J {79,6];48 1791 53,J 18o8i5'2 "1li. 21081,45, 
779364 .687 9' o. 29, 24,687 =~i:m: 7 ··~i . 36, 3 •1 j79 175 01 179, 451 25 , 5 18p 1 •4 552 I 21087976. 
779366. 6_"7 9' 0' 29 1 26,687 '"''1' 33, 2o4 j 7Y 188120 179, ,,, 52,3 182oz3,9 55481. 21088674. 
779368 .6•7 9' D' 29 , 28,687 =~i :~!~:: .. ,1 I ~9: 109 ·F9, 996l2 • 1791 59, 46, 0 182697,9 55686, 21089402• 
779J7o,6•7 9' c. :z9' Jo,687 "'1 f 1.6 •{79,874 ~ •1791 52' 29,3 183365,2 &5890, 21090124' 
7793720687 9' 01 291 321687 •31140035 · ·~1 • 240 1 •3 ·179 '7548 ·179 1 451 17 ,6 183993,7 5608 •• 210 90 f • 
779374 .6b7 9' 0. 29, 34 '687 •J103!028 ~Ji, 

~~: 1: g 
·179 I 636r ·1791 38, 1g ,6 184572 07 5625 ' 210914 0' 

779376,6•7 9' O• 29 , 36,667 •31030 023 "'1. ·179,518 0 ·179 1 31• •1 185g9a. 4 56418, 21092g20° 
779376. 687 y I 0' 29, JB,667 •31,~!019 ·~1. 15, ,7 •179 ' 40275 •179 1 24, 9. 9 185 67,4 56561, 21092 4J, 
779380•687 . ' c ' 29, 4o,687 •31,20018 •l1. 12• • 7 ·179 028776 "179 I 17, 15,9 185979 •2 56687. 210930090 
779Jtl2·687 . ' a, 29, 42,687 ·J1 .1eo2 0 •Ji I 91 • 7 ·179 •17389 ·1791 10• 26 •D 1863'4•2 5679,, 21091418' 
779384 ·6~7 9' o, 29 , 44,687 •31o1C023 •J1. 6' ,8 ·179 0061 36 ·1791 3' ~i:~ 186636 '9 56887. 21 093775' 
779386. 6li7 •• 0 ' 29, 46,667 •31, oeo28 -~1. 3, 1 ·0 ·{78 ,949 1 ·178' 561 18689J,9 56965, 2109408,, 
779JB8.687 9' 0 I 29 , 48,687 •J1'00036 "~1. 0' 1o3 .pa, 83891 •1781 50 I 20 .1 187112'2 57032, 210943'7' 
779390·6•7 ? I 0 ' 29, 5o,6B7 •Jo ,'il ~o47 •Jo I 571 1.7 •i 76. 729~4 •178 1 43 , 45 ,6 18729912 57089' 21094,98, 
779392 ·6•7 9 I 0' 29, 52 '687 •JQ o9Q060 •Jo' 54 . 2 .2 •{7& ,620 8 •1 ?81 37, 14,8 187463 ,4 571)9, 21094816' 

EXIT r.•~AND COMMUNICATION BLACKOUT 

779392,687 9 0' 29 , 52. 667 •Jo ,9co6o •Jo I 54 , 2, 2 ·178,62078 •1 ?81 37, 14. 8 181463,4 571J9' 21 094816, 
779J94. 6~7 ~: 0' 29. 54,688 .3o,8eo79 •Jo. 51, 2,8 .pa, 5iJ20 .11e 1 ) 0, 47 ,5 187612,4 57184, 21 095019 , 
779396·6•7 9' Q I 29, 56.687 •Jo_,8c1 a2 ·•lo, 48, 3, 7 •PB, 4o65' •178 I 24. 2306 18?7'107 57221, 21095211 • 
779396·6•7 9' 0 I 291 58,687 ":50 1? !!1Jo •Jo. 45, 4' 7 :m:m~r •178 I i8 I J,1 mm:~ 57266, 21 09 5393, 

) 779400•687 9' 0 I Jo, '688 •Jo,7C164 "Jo I 421 5 ,9 •1781 111 46,o 57302, 21 09 55640 
7794o2'6ij7 9' 0 I 30, 2. 687 •lQ ,6 ,204 •J o, J9, 7. 3 •178. 092 26 •178 I '· 12.1 188101. 7 573'4' 21095721 • 
7794o4·6ij7 9' 0' 301 4,688 •Jo , 6c248 •Jo , ,., 6. 9 •f77,989Jo ·1771 59, n:~ 188189,7 57360' 21095862. 
779406·6•7 9. Oo JOo 6. 667 •Jo , se298 •J o. Jlo 10o7 •;:71, 88721 •1771 ,,, 188258 ,4 57181, 21095983, 
779408·6•7 9' 0. 30o 6' 687 •lOo50354 •J o, J O• 12•7 •i77,18600 ·1771 47, 9,6 188304,4 57J95, 21096082. 
_77941Q•687 __ 

. ~: _ a_, 20_1 . 1~-m - --~{~ :{Wt- .. ~-J~ L ~? .L 1~.tl. _ _ • m I~ 8 '-•i --~17~L U1 __ g,z__. --1.l8-l2J•i. -;;m: 2109H5~, 
779412'687 o. J01 •J o, 24• 1 'i •& 1'860 •17 I 351 ,9 1 8J~3o5 21096;:96. 
779414.687 9' 0' 301 14,687 "301J~5'19 •J o. 211 19, ·171,0?J9 •1771 29, 14,6 1882 O•O 57J85. 210962 05. 
779416·687 ., 

0' lOt 16,687 •301J062l •Jo, 18, 22.4 ·117 ,J895J ·1771 2J1 22,3 188190' 5 57361. 21096~78, 
7794180687 9 I 01 301 18,687 •JC 12'70J •J o. 15, 2s,3 •{77,2920 •1771 F1 32,9 1eeri·a 57J241 21096111 • 
779420·6li7 9, Oo 30o 20o687 •30•2c7B8 •lo • 12• 28,4 •;:77119624 •1771 11• 46,S 187 0 '2 57275, 21096000' 
779422·687 9' O• 30o 22' 687 ·~o, i-,e11 •Jo , 9, ,~,6 "i" •1og80 •1771 6, 2,9 mm:~ mn: 21 09 58440 
779424 ·687 ? ' Oo loo 24,667 •Joo1c972 •3o, 6, J •O •1711 00 13 •1771 O• 22,1 21095639' 
779426·687 9' O• 30' 260687 :~g :m;+ ·•Jo. 3, 38,6 •f7619122B ·1761 54, 44,2 187~34·9 ~:m: 21095J82• 
779426. 687 9' 0' 30o 2A,687 •J o, Do 42,4 •116 18192) ·1761 491 9,2 186 10 , 21095070, 
7794J0·687 . ' 0. 30· lo, 687 •2919e288 •29, ,7, 46,4 •{76172696 •1761 431 37,1 186353•2 56801 • 210947 04• 

EXIT S•eANO COMMUNICATION B"ACKOUT 

779430 687 • o, Jo , Jo 687 •29 .9e2a8 • 29 57 46 4 ·;:76 12696 ·176 43 J7 ~ 18635J 2 mg•: 210947i4 
779432:6~7 y' J2:68? •29 :91405 •29 : !>4: 50: 6 •176: 6]548 •176 I 38: 1: 18,882: 5 210942 5: 

' Oo 30o 
779434.607 9' 0 ' 30o 34,687 •29,8es29 •29 , :1: 55,o •{ 76, 54419 ·1761 321 :u 1853'9,2 56498 I 21 09J81 J o 
779436. 6"7 9' 0' Jo, 36,667 •29,81660 •29, 59' 8 •i7614549 o ·1761 271 184784 ,5 '6J22. 21093290, 
7794J6. 687 9 1 o. 301 38. 687 ·29 ,7098 •29. 46, 4' 7 •i:76' J6,76 •1761 211 '6,7 18•16g,7 '61J2, 21092717• 
779440·68/ 9' a, 30o 4 0. 661 ·2 9,71944 11 29 t 4J, 10. 0 •iJ6,27145 •1761 j;61 )8 ,8 18348 • 0 5'928, 21092096. 
7794420667 . ' o. Jo , 42. 667 ·29,67098 •29 , 4o, 15.5 •F611899 5 •176 I 11 : 23,8 1827?~,2 ~m:: 21091428' 
779444,6ij7 ~ t 0 . Jo, 44,667 .,z9,6,2&1 •29 , J7, 21.4 •176 o10325 •176 I u. 7 18200 • 7 21090715. 
779446.66/ 9' 0 . Jo, 46,68? •29 ,'7434 •29· 34, 27' 6 •j_76 ' ~1737 •1761 ,5: 2.5 181197,5 5'229 , 21089957. 
779448 .687 9' 0' 30, 4 8 I 68 7 ·29 ,5;:617 •29 , 310 )4 .2 •{ 75' J2J1 ·1'51 56 , 3 180351 •D 5011, 21089i6i, 
7794 50. 6ij7 . ' 0 ' 30, 50 ,687 •29 ,41814 •29, 28, :a:i •{75' 84805 •1751 so. SJ,Q 179487,8 547081 21088348, 
779402. 687 9' 0 ' loo 52 ,687 ·29 , 4~034 •29, 25 1 •j)5' 7645) ·1751 45, 52,3 1786'4, 0 54448. 21087544. 
779454. 6ij7 9' a• 301 54,688 •29 ,)8268 •29, 22 . ,8 . 4 •{7'068,71 •17'1 ;g: , •• 2 117792' 5 ;;·~~: 21 0867'2' 
779456. 6ij 7 9. o. Jo, 56 ,667 •29 ,J~587 •29 . 20. 9,1 ·F,159 51 ·17'1 ,8,2 176942. 3 210859'1' 
779456 . 6117 9' 0. 30o 56,687 •29 .2e9J5 .. ,9, 17. §i :~ •175 , 51?91 ·1751 ~1: 

4,5 17606503 53665, 21085122• 
779460. 6ij7 . ' 0 . 31 • ,688 ·i9,24332 •29. 140 •j)5 14l692 •1751 12,9 17'158 '3 '3388' 21 08426' ' 
779462'687 . ' 0' 31, 2.687 ·29 ,197•0 •29, u. 52•1 •F5 , 35654 •1751 211 23,6 17422103 '31031 210833?3' 
779464 , 6H7 9' 0' 31• 4,68A •29 ,1e2s o "2 9 t 9, 

~u 
·F5, 21676 •17'1 t:6, ,.,3 173294 .1 52808' 21082453' 

779466·687 . ' 0 ' 31• 6,687 =~~ :~~m ·•29. 6, ·17'119764 •17'1 s:~: 5l:~ 17225701 ,25841 21081,02• 
7794~6 .6»1 ? i 0 ' 31 1 8,687 •29 ' 3, 51,8 •17'111915 •17'1 1712,01J 521 i1 21 0Bae21. 
779470,6H7 9 o, 31 , 10 687 :~: :m~; ·~9 ~i: 15 5 •175 84132 •175 5~: 28 7 11g1'6 6 51870 mmH: 779472'687 9' 0' 31 o 12:687 •ze: 40!3 •;:74: 64i5 •174l 'g:' 16 . 00:3 5t54,: .. 
779474.687 ~' Oo 31• 140687 •2U 1 9. ~567 •ze . 56. • 1 •i74 ,887 6 ·1741 531 1 .6 1ngp·8 suo 1 21077426' 
779476 ·6"7 9' 0. 31• 161687 ·28 ,89417 •28. 53 , 39,i •F4 ,a1g86 •1741 411 •2.1 166 206 50869 , 21076359, 
779476.687 9 I o. 31• 18,687 ·2816!J04 •28. :1: 10. •(74 ,7 3 76 •1741 f41 12.3 165774,6 50528 1 21075283, 
779480·687 ~' 0' 311 io.687 ·28,81 249 •28. 45' 0 •174166241 •1'41 391 o,7 16465501 '8187 I 21074205. 
7794Hz . 6H7 ~ ! 0 . 311 22' 68 7 •26 . 7'251 "28' o. ~i:~ 

•{7415888, •1741 351 .~.8 16354i '1 4 471 21073p3' 
7794»4 .6ij7 9' O• 311 24. 667 •26 '7.~JU "2 8' 4Jo ;.114151602 •1741 '01 7,7 1620 • 49512' 210 720'2' 
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APO~~O H MISSION 

IPACEC~~6~ 1~j~~·~~g~o~~·-ecTORY 

QEOCeT IC GE OC ET IC 
TIM~ TIM~ ~nruge ~AT I TUCi · ~ONilTUil ~0NGj1UOi 4~ T!TUDE 4~ T~TUD£ RADIUS 

SECONOI gAY ~R M .. N SEC DIQ EE qEC HIN SIC DE AEE DEG H N sec FEIT HE ERS · FEET 

'79060617 ~I 01 ·ll1 a6161Y ·•t•1•u1• ·•21, 4~, 3t·,4 •114 1 H•i1 ·•1'41 161 ,,14 161J'6.4 0182, 210'1028, 
779H8o687 9' 01 3l1 281687 ·•2& 16'60 ~ ·•28 0 ) I 2l o 7 ·r4 1372, •1'41 ~21 2i12 168296 I 9 488,9' 21019008. 
779400; 68'1 9, 01 311 30107 ·•2816lO' •28 . J7, .o • 1• 13 020 •1741 ;;81 1g 15 266,6 48545, 2106 016. 
779oz.687 ~I 01 311 32101 •a8,.D a •28, H1 52,2 •174 ,232'9 ·H•1 131 58, 158270' 1 . 48241, 210680580 
77904 0687 Y1 01 311 J41687 ·•2& 1·D44'9 ·•ae, J21 •o.• •F4116442 •1'41 91 5,,9 mw:~ 479481 210671360 
719496; 68~ ~I 01 311 361687 . ,2a 1 ·D~u1 •28, 301 J0.5 •174109675 •1741 51 4 ,J 47668, 21066253, 
779498 0 687 ~' 01 311 JB,687 •2t1• .291 •28 , 28, zz,5 •i74 1029'• ·174 1 ~1 o,o 15'508 •• 47399, 21065408 0 
7795ooo6H7 ? ' 01 J11 4o,687 •2114,790 ·•2 8, 260 16.4 •173 ,96415 •17J 1 5 I 50,9 15466601 47142, 210646000 
179502 0 6H7 y' 01 31, 42,687 •28 I 4Q346 ·•a 0 24 0 12,s •173 189921 ·17J1 53, 57,1 153856,1 46895' 21063826 0 
779504068 7 ?1 01 311 440687 •28 1·)6963 ·•280 220 10o7 •{1J I 8J5~5 ·1731 '~· 6,5 15Jf2o 4 46657' 21063076 o 
7795g6' 687 v, 01 311 46,687 •28,.),644 ·•28 1 200 u.2 ·FJ I 771 ' •11J1 4 I 19,Q 152 Q4,7 46423' 210623430 
'79508 '687 vi 0' J1 I 46' 687 :~::m~o ·•280 180 14,! ·FJ1 709'• ·17J1 42, 34,5 15154,.2 :;m: m:w~: 7795100687 •1 o. 31' 5Q,687 111!281 16t 19, •173164808 ·17J1 38, 5J,1 15016 0 9 
779512•687 ? ' o. 31, 52,687 •28124097 ~28, 140 j!7,5 •{731,87)9 •17)1 3,5, 14,6 149972,9 45112' 210691080 
719514 0667 y' Oo 311 54,688 •2B 1ai 057 ·•ze , 120 3e,1 ·rJ ,527,, •1 731 3lo 39,~ 1491'7 •2 454 J, 210' 323' 
779516 0 661 ii, 01 J11 56,687 ·•aB 11 oe6 •280 18' 't ·~ • 131468'' •17)1 2 I 6, 14A33Jo4 45212. 210585290 
779518;68t ~I 01 311 58,687 · •2&11'1~; ·--ae, , • •i 73 I 410' • 17J1 241 37,3 147'15,7 44963, 2105774i 0 
719520; 6H7 ? ' 0 I 32 I 0688 •2B 1t23J ·•280 11 24,~ •£73,13'3f •17J 1 i1 · 11 ·1 1467~6,4 44719' 210569710 
779522 ,667 9 I 'o. 321 2,687 ·•281 09''4 ·•28, 5, 4J, ·r31296 o •1 ?JI ~ I 4 o 1 1459 8,4 444 2' 210'62~1 o 
779524 ,661 ? I o. 321 4 1688 ·•28 106 8J1 ·•2 8 t o4 I 't 9 • 73124123 •17J 1 14. 28,4 145181·2 ::2;~: 210554 1 0 
779526 .687 y I 0 I J2 f 6 ,687 •28 104168 ·•28 I 2' 30 .o •!:73 01866' ·173 1 l.'1 11,9 14444402 2105478A o 
779528 06 07 y I 0 0 32 I 8,687 •2810~564 •2 8. ~· 56,J •173,13296 "'113 f I " I 6 143724·2 .,gs'· 2105408 ' 
77953 0 ,687 Y1 O• 321 10•687 =~~::em "27' ' 0 24' 1 ·173 , 08g14 ·1731 4. 48,5 143g18,s 435 2. 21053407 • . 7795)2. 687 Y 1 Oo 321 120687 •27. !>7, 55,4 ·1?3102 1e •17J 1 1o 4~,4 142 2105 4'38g 0 21052736' 
7795)4 0 661 ?1 Oo 321 14,687 ·27.94H8 .,,, ,6, 28.2 ·112 0 977g9 ·1721 581 J ,5 141627,7 :~0;6: 21 052066' 
779536066? 9 I 01 321 16,687 :~~::io! ·~7 . 55. 3o3 ·172 19 26 5 ·172 1 ,,, 36,7 140931·~ 21051394 0 
H9538 0667 9 I o. 321 18,687 •n , ,3 , 40,7 ·172 08774 4 ·172 1 520 38,8 1402240 427410 21050710 ° 
779540•667 ? I oo 3l1 20.687 •2? 107 2'3 •a 1, 52 , 20 o 4 •F21 82885 •1721 .91 4J,8 13950105 42520' 2105oog9· 
779542,667 y I o, n 1 22, 687 •271 0!066 :g., :i .. 4u 

•172 1 78106 ·1 '21 46, 51, 8 138755, 0 42293, 210 492 50 
779544 ~687 ? I 0 0 32 I 24 '687 •2718296J ·172 '734g9 •1721 440 2.1 1J7977,7 :~g~:: 210485290 
7795460667 y I o. 321 26,687 ·•27 'lt925 ·•21o 48, 33oJ •j)21687 8 ·1721 41• 16,4 137163 o5 210477350 
779548 0 687 y I o. 321 28,687 •27,719'2 •27, 47, 22.J •172' 64248 •1721 38, 32,9 136305 0 s 41546, 21046897, 
7 79550; 66 7 y I 0 0 32 o JO, 687 ·•27 '77044 ·•27. 46, 13.6 ·F2 o 59788 •172 I 35 o 52, 4 135)97 0 0 41269' 21046 007 . 
779552 0687 ~I o. 32, )2,687 ·•2 11 7!202 •2? 1 45, 7 ,3 •F2 o '5407 •1'21 JJ, 14,6 13443), 5 40975, 210450620 
779554 0687 y I o. 32, )4,687 •2717,424 •271 44, Jo3 • i.12151104 ·1721 3g1 3908 133415•2 40665' 21 0 440620 
779556, 6H7 y I o, 321 360687 •27111711 •27 , 4J, 1,6 •i72 '46682 •172 I 2 I 7 o 7 1J2J44 ·2 4oJJ9, 210430080 
7795580687 ? I o, 320 380687 •27 o 70062 •27 1 42, 2,2 •1721427'9 ·172 I 25' )8' 6 1J1224.o 39991 , 210•19040 
779560;687 ~. Oo 321 •o,687 •27168476 ·•21, •11 '·2 •172 I J86 75 •1721 231 12,J 13gi63 •O 39643' m;~~~;: 719562. 667 9 I Oo 321 42,687 ·•27 160948 ·•n, 40o 1001 ·172134699 •172 I 20 I 4 9 o 2 12 9500 39287, 
?79564 0 667 9' 0 0 32' 44' 681 •27 0 6!463 ·•27o J9, 16,7 •F21396u • 1721 18, 29,2 1277'4' 8 m~s: 210384610 
779566 0 66 '1 y' o. 32, 46 ,68 7 •27064001 .• 27, J8o 2•og •17212 027 •1721 16, 13.o 126638 '3 210373800 
7795680687 9, o, 321 48,687 ·•27 I 625'0 : :~ ~: ~!: ~i: 8 

•F2 02334' •1'12 t i•· ,6 125504 oO J8254, 210362600 
77957Qo6H'l y I Oo J2, 501687 •27.,6110• •172' 1978) • 1721 1$• 52 o2 124313' 0 J7891, 21035083 o 
779572 0 687 

- I 
o, 32, 521687 •271~9669 ·•2?. :S5, 48,1 •{72 .16329 •1721 ' 47,8 123051, 0 J7506' 21033636 0 

779574,687 ~I 01 n, 540688 •27158240 •27 o J4, 5606 •F2 , 12985 • 1721 7 I 4'7 I 4 121714,8 37099, 21032514 0 
7795760667 9' o, 32, 56,687 •27 ,56820 ·•27 I :S41 So 5 •172 I Q9756 ·1'21 5, 51,2 120J05o5 36669' 210311190 
7795780667 y I o, 321 56,687 :~~:mn •27, )3, 14,8 •F2 o 06641 •1721 3' 59'1 118829,8 m~~: 21029657, 
779580 0 687 Y 1 Oo 331 ,688 ·•27, ,2, 24, 5 •172.03640 ·1721 21 11. 0 117294' 1 21028iJ5, 
779582 0 667 9, o, 331 20667 •21,.J2629 •27, h, 3407 •112, 00153 •1721 o, 27,1 11570606 35267, 21026562 0 
779584o6H1 - ~• _ o,_,,,_ . h~H - -- ~2z~pl ;g: ~i: - ~~i .~ i~11J7981 _ . •1l11 5,, .47,3 . 114014 ! 8 34?70t 210249440 
77958606ii'i 91 o. 331 6,687 •2714 0 •i 119'325 •111 1 ' ' 11.1 112407' 8 34262' 21023290, 
779588 0687 YI o. JJ, 8,687 •27141569 •27. Z9o 8,5 ·F1 192182 •1711 "' 40,2 1107tJ. 3 33745, 21021609 0 
7795900687 y I o. 3Jo 100687 •27 I 472'2 •27 o 28. 21.1 ·F1o9oJ58 ·111 1 54, 12,9 108999 0 6 33223' 21019908 0 
7795920687 ? ' o. 331 120687 "2714~956 ·•27, 21. )4,4 "i 71o68049 •1111 52, 49,8 101214,9 32697' 21018197, 
779594. 687 9' Oo 331 140687 •27144682 •21. 261 48,6 •{71 08585' •1711 '1• 3o,8 105546' 9 32111. 210164810 

~IXl~UM L.CAh FACTOR SEcONO ENTRY 

7795940687 YI Ot JJ I 140687 •27,44682 "''' 261 .t8,6 ·171 ,85855 ·1111 51. 3Ro8 105546' 9 J2171, 2101648i;. 
7795960667 y I o. JJ1 160687 •2714~434 •27, 26' Jo6 •i71•63776 •171 1 50o 1 ,9 10382206 31645, 21014769 0 
77 9596 0 687 ? I o. JJ, 180687 •27 142211 tr27, 25, 19,6 •\710 81808 •171 1 49, 5,1 102109' 1 J112J, 21013068, 
77~600 0 687 

~' 
o, 33; 201687 .• 27 041016 .27 0 240 )606 .171,13952 .1111 470 58,J 100412' 4 30606, 21011383 0 

77 602;687 _, o . "' 22,68? •271)9850 ·•27 o 23 0 54. 6 "i'1 •' 200 ·171 1 46, '5,2 98743,4 m~;: 210097260 
779604 0 687 Y, Oo JJ1 241687 •2 7 •3'720 •27 0 230 1)o9 ·!71o76548 •1711 450 55,7 9713504 21008l,29o 
7796060687 ~ ~ o. ))1 260687 •27 ,)7640 •21. 22. J5,o •S:71 , 749?7 ·1711 44, 59,2 95612•9 29143. 210066170 
7?9608 0 667 ? I o. 33, 281687 ·•27 136624 •27, 210 58,5 ·171 , 734 72 ·171 1 441 s,o 94159,4 28700' 2100517 4 0 
7796100687 ~I o, JJ1 Jo,687 •2713!682 •27o 21. 24,6 ·171112024 •1?11 431 12,9 927'Qo4 28264' 210037540 
779612 0 687 Y 1 Oo 3lo J2,687 •27,34811 •4: 71 201 !53,4 ·17107 06'2 •171 1 421 22,7 91293. 9 27826, 21002321. 
7796t4 ·687 y I o. 33, 34,687 •27034026 •27 o 20o 24,9 •{11' 69292 •1 711 410 34,5 89840,2 27383, 210008810 

,.. 7796160687 9 I o, 331 )6,687 •27133305 ·•271 i,9, ,9,o :Ht::m~ ·1111 401 48,J 883~8.2 26935, 209994160 
779618 0 6•7 y I o. JJ1 36,687 •27 1)2652 •27o 19, 35o5 •171 1 40• 4' 1 86876,7 26480' 209979310 
779620 0 687 9' 01 331 40,687 •27 »i064 •27 0 19 0 14 0 J •{71 ,65607 •1711 39, 21 ,8 85J64,7 26019, 209964250 
7796220687 y I o. 331 42 ,687 ·•271)15J8 .,,, 18, 55 ,4 ·F1164486 ·1711 38, 41,5 83834 '9 2555J' 209949000 
779624,6•7 9 I Oo 33, 440687 •27131071 •27. 18, 3806 ·F116341' ·171 1 38, J,1 822•1.9 25o&J, 209933620 
7796260687 y I Oo 33 1 46,687 ·ro,c6'9 •271 i,e, zJ,7 •F1I62404 •1711 371 26,5 80742' 0 24610. 209918160 
7796280687 ?1 Oo 331 48,687 :2~:m:; •27o 18, 10.1 •F10614J7 :m: ~:: ~u 79191,7 24138, 209902690 
779630 0687 ? ' o. ·33, 50,oa1 ·•27o 170 ,9,5 •i 71'6Q522 77648 o2 23661, 20908729 0 
7796J2 0 6•? y' · Oo 33, 52 1687 •27129717 •27o 11. 4908 ·1'10596'4 ·1711 351 47,6 76118.7 23201• 209872020 
779634·6•7 ~; o. JJ, 54,688 •2 7.29483 •271 11. 4114 •i 71, 58831 •1711 J5o 17,9 74628.2 22747, 209857140 
779636. 687 ? I Oo 33 1 56,07 •21029269 ·•i? ' 17 0 3)' 1 ·1711'8051 ·1,11 J4, 49,9 73197,7 22311 o 209642860 
7796380687 y I 01 33, 580687 ·•27 o29o59 •27o 11, 260~ •{71057318 •1711 34, 23,5 71821.2 21691, 20982911 0 
7796400687 y I 0. 34 I ,688 •27 ,ji8644 "271 171 18, •i71o'66J9 •171 1 JJ, 59,o 70465.o 21478, 209815570 
7796420687 y I QI J4 I 2' 687 ·27 128622 ·•27' 17 ° 10 0 4 •i71 056Q14 •1711 3J, '6,5 69g95,5 21060' 2098ol.9oo 
7796440687 y' QI J4 I 4,688 •271ji!J98 ·~1. ~1. 2oJ "1'1•'5H9 :m: ii: H:; 67695' i 206340 209787920 
7796460687 •1 QI J41 6' 687 :~~:m~i •21. 16. 54.2 •171154935 

::m:3 
29~97, 20977360· 

7796480687 YI 0' 34. 6 '687 •27o 16· 46,1 ·;:710 54470 •1711 321 4019 1 so' 20975~980 

77965 0 0 687 9' Oo 34, 100687 ·•27 127725 0 27• 160 38,1 •i71154g5J •1711 J2o 25,9 633g' 0 8 19296' 20974411 o 
7796520687 y I Oo 341 120687 •27 ,37'06 •27, 160 30·2 •1?105J 83 ·1711 321 12.6 617 7. 8 18836, 209 72903° 

L 
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APO~~O H MISSION 
SFACECRAFT OPERATION TRAJICTORY 

•POSITION VICTOR• 

GEOCETIC GEODE>T IC 

sm~ps T JME ~AT fVOE ~AT ruoe L'.ONG~TUi! ~ONG,TUDE A~TITUDE •~Tpuo£. RAOJUS 
QAY HR MJN SEC DEO EE5 ·QEG ~ N SEC DEQ EE · DEG M N l!C FEET ME 1111: FEET 

77 9654, 687 y I O• 34 1 14,681 '•271·27293 ·•2;1 '161 22.5 • 1711 ,,,,, ·•1711 ,21 18 '602'113 1837~ 1 20'11319' 

TERMINATION OF CMC GUIDANCE 

77 965 4. 687 y. 0 0 34, 1•o687 •27127293 •27, ho 22,5 •i7115JJ55 ·1711 ,21 I 8 602'1o3 183711 20971'79. 
779656·60 / 9 0 o. 341 161687 •27127036 :g; ~:: 1~:~ -1111'3R66 •1711 311 50o4 587'3o3 179021 209698430 
77965R.6 U7 y' a, 34, 1B,68? •27 12t8"7 ·1'1152 16 •1711 311 •104 5718905 17431:1 20968301 • 
779 66 0 . 607 "• 0' 341 20o 687 •27 1 26699 •27, 16 I 1 . 2 •171152601 •1711 311 33,6 556H,8 169611 20966758, 
779662 · 687 y 0 o. 341 22,687 • ;'!7 .2e~~1 ·•211 15, 54o7 •ih 1524t8 •1711 '11 27,1 54102 0 8 160i.1 209652180 
'/ '/9664 . 68 7 y I 01 341 241687 •271~e3~3 •21. 150 48,7 ·1711522 ' ·1711 311 21,5 52569I1 1602'1 209636 6, 
77 9666•687 y. o, 34• 26168? .2712e197 ·2~o 15, •711 •i711521J9 =~~!: s!: !U 51048I1 1p591 209621660 
779668.687 9. 01 4 1 28 1667 :~;:~W~ ·wj! , 1 I J o 8 •i.711 '29 8 49545 I 8 1 1g21 20968666, 
779670·687 ~' O• 341 30di87 ·•271 ,,, 3219 • t11151 '1 ·1711 311 1g1s 48267 13 14 •• 209' ~891 
779672·687 9 I 01 341 32 107 •2712,18, ·•27. 151 281l ·F11'19~o •1711 H• 14 :; •U ~m.: 

20957. ]9 I 
779674.687 y' o. 3~1 341681 •2112'66' ··21. 151 2•os •1111'18 i •1711 111 710 2095632g 0 
779676 0 667 9 I o. 341 361687 •27 12~5'4 •at, ''1 191 •i711'18l ·•1711 311 612 o•ts11 1'3'31 209,493 0 
77 96 7& ;,ui 9 I 'O• J11 .J8o687 ":.?7 12: •'0 •a7 o , ~ o 1'·• ·~711•18'~ ·1711 '1• ~.9 424 I 1 129421 209,3585 0 
779600·687 9 I Oo 34 1 400687 ·27 •2'352 ·•2?. 151 1~o ·1711518> ·1111 311 61t 4w41~ 12&411 209'227~. 
77 9662·667 9. Oo 341 42.687 "2112~~61 •a1. 1'· ·• •171151851 •1711 311 61 J 651 12~511 209589940 
779604 068'/ 9 I 01 :H1 44,687 •2712~175 ·•27. 15· 603 •!:71151873 ·1711 311 714 38624 I 4 u 731 2094 753 0 
779666 .687 9 I 0 1 :H, 46 1 687 •2712~095 ·•27. 151 J.4 ·171151906 •1711 311 816 374~9,4 H4o51 20940490 
779688·687 ~' 0 t 34' 46,687 •2712~91' ":271 151 ,7 •171151946 •1711 311 101; 362 9 o9 u901 20947~8io • 779690. 607 9 I 01 34, 5o,687 •27124 •7 •21. 141 ,a1; ·1:7 1 15199z ·1111 311 U1 3'U4•~ 10 ol ·1 2094624 0 
77969 2 . 687 9' O• J41 52,687 •27124879 ·•271 141 ,51 •171152043 •1711 311 1~15 ~~m:~ 103671 20945i4f' 
779694. 667 9' O• 340 54.688 •27 124815 •27. 141 5J,J ·171152098 ·1711 311 1 15 1s9~9: 209•406 • 
779 6960607 9 I 01 )41 56,667 •27 1:14753 :g; ~:: :u ·r1. 521'3 ·1711 ]11 1715 318880 20943g220 
77 9698 . 607 9 I Oi J4 1 5A,687 " 27 t2"469J • 711522p ·1'11 311 1917 38865 o9 04oi1 20941 09, 
779700 : 607 y I 0. 35 t • 666 •27 1246)6 •27. 141 ~6.9 ·1111522 6 • 1711 311 2119 2 866I1 91031 209•10001 
7 79702. 66 7 y. 0 • J5 I 2,687 •27 124582 ' •27, 141 44,9 ·F1 ,52'40 •1711 311 2412 2888701 88051 20940022 0 
77 97 04. 6 67 ~' 0 . J 5 . 4,688 '"2712~529 •27, 1•. 43,o ·F115240s •1711 311 2616 27928' 6 851J I 20939064' 
7797 06 •68 7 y I Q t )~I 6 168? • 271 :1 44 78 •27, l4o 41,2 •171152472 • 1111 311 29,0 2&988.~ 8226 I 2093U24, 
779 708.667 \II 0. 35. n,687 •271244JO •21. 1'41 39,5 ·t711 5z,,8 •1711 311 31.4 26065 0 79451 209372821 
779710·607 y I 01 35, l,Q1687 "2712'1}8J •2 7 I 14 I 3 7 I 8 ·1711 ,2603 •1711 J1 I JJ I 1 2'159 I 4 76691 209362 6. 
779712·6~7 y' O· 351 120687 •27 124337 •27, 141 )6,1 • 171, 52611 ·1711 311 '6.1 24268 I 4 73911 209354051 
779 714.6H7 y I O· J5 1 14,M7 •27 124293 •27. 141 J4,6 •F11527J8 • 1711 311 38 '6 2'39212 7130 I 20934529, 
779715• 0 Y4 y I 01 35, 151094 •27 124285 .• ,,. 141 34,l ·111,52752 •1'11 311 3901 2321814 7o77 I 20934356. 

OPocvc PAHACHUTES OEP~QYM!NT 

7797 15 , QY4 9 I o, 3 5 , 15,Q94 • 27 1<4<85 .,,, 1'41 ;)4,J · 171152752 • 1'11 311 390, 23218 14 7o77 I 209343560 
'/79725o OY4 • 1 o. J 5 , 250094 •27124168 •271 141 J0,1 · 111. s29J6 •1711 311 45, 19835, 7 60461 20 9Jo 97 4 o 
7797J5.o•4 9 I o, 35, 35,094 •27 124140 •27, 14, 29,Q ·171152979 •1711 311 4712 1726812 52631 209284070 
779745, 094 9 I O· J5 1 45,Q94 •27 124133 "27, ~4. 2&,8 •1711 52989 ·1711 311 4716 1486902 45'21 209260081 
779 755 , QY4 y I o. 35 , 551094 027 124P1 •27, 140 2817 ·i. 71'52990 •1111 311 47, 7 12567 0 7 3831 I 209237070 
779 764 . 067 ~ ~ QI Jb f 4,688 "'27 .2•1J1 •271 140 2807 •F1152990 •111 t 311 4 7 1 6 104'802 31821 20921517, 

- - ·- - --- · ----. . -- -- - - --- - - . 
~Ai~ PARACHUTES OEP~OYM~NT 

779764 ,6H7 9 I 0' J~ I 4,688 •27 0 2 41 J1 •a1, 14, 2e,1 ·F1I52990 •1711 311 4116 1m::~ '1821 20921577' 
779794. 667 91 O· 36 1 34,687 •27124131 •27, 141 2607 ·171152990 ·1'11 311 4716 23861 20918967. 
77 98z4.6H7 y I QI 371 4. 606 •27124131 •271 141 28,? ·i:111,29V1 •1711 311 47' 1 6869 0 7 20941 209180090 
779854·667 9' 01 J71 34,667 •27124130 •27, 140 2807 ·F1I52991 •1'11 311 4717 592512 1806 I 20917064' 
779684o6H7 • 1 O· J IJ I 4,68R • 27 I 24130 "27, 141 28,7 · F1I52992 ·1711 311 4717 4994' 2 15221 20916133 0 

mw:m 9 I Oo J81 )4,687 •27 124130 •27. 141 2&07 •F1152992 • 1711 311 4717 4Q76o2 12421 209152150 
9 I Q • J9 I 4,688 •27 024130 • 271 141 2807 •i711529Vo •1'11 311 4'16 317 0 I 5 966 1 20914310• 

77 9974 • 6K7 y. O• 391 J4.687 •27 I 24130 •21, 141 z8o7 ·F1152991 ·1711 ,11 4717 22'7 0 0 6941 209134161 
?8 0004,66 7 " 0, 4'J, 4,688 .2112•130 .• 27 141 2807 -F1I52991 .1711 311 4717 . 1395,2 4251 209125J4, .. 

y I 18 00 34. Mt . I 01 4 ::)1 34.687 •27 I 24 lJO •27; 141 28,? •171152992 ·1711 311 47' 1 524' 7 1601 20911664 0 
78 Q05 3 oOY4 9 I O· 4J o 53.Q94 · 27,;;41Jo •27. 141 26,7 ·F11 '2992 ·1711 31. 4717 •Jt 7 ·11 20911135, 

LAND ING 

780053, o•4 9 I 0· 4 •J1 53,09• " 27 I 241)0 .. ,7, 14, 2s,1 •1711'2992 ·1111 311 47,7 •J,7 •11 209111350 .. 
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TABLE XXXIll.· ENTRY - Continued 

(b} Velocf ty vector 

• IN ERTIAi.• •EARTH F IXED• 
pATM PATH 

TIMij Vfl.OCITY AN~L.E AZIMUTH VEl.OCITY ANGl.E AZIMUTH 
&E~ON~S ~"I!~ M161C DI~ illtG FT /SEC M/lliC DEG DEG 

77'Z18 10' 36110 1'00 - 121014.' 061500 7£ 1461 309013'6 .. 1066511 •6,720 10. BoJ 

ATM05PMIRIC ENTRY 

779218169, 3617~ I Q85 11C24, 7 06 1 soo 1i. 461 30991356 1066'11 •6. 720 70 . BoJ 
7792201~87 )61' ·~66 11C26, 8 06 1404 711328 3499 1591 10667 ,3 •6. 621 7o.665 
7792221~87 '61ft3, 41 11028,9 •61308 H 1194 J5oo4, 718 10669,5 •6 ,522 7o. s21 
7702241687 '61~01707 11030. 9 061213 n1061 350111731 1067116 •6,423 7o.J9o 

mm:m m~;:m nm:~ :: :a2r 7019i9 m2;:;i~ 1~m:~ :::m ~~: f~~ 7017 6 
779230' 687 ~=m:i~5 11036,9 0, 1924 7 ~' 664 J5o32 , 02J 1007718 •6,124 69,979 
7792J21687 UOJB 18 ·5 1828 7 1532 J50J81498 1067918 =~:m 

69,843 
779234 .~87 J62z2,'71 U040, 7 "5 1 732 7jj,401 J50H1792 1068117 69,707 
7792361687 362%81418 UC4214 •516'5 1a, 210 350501870 1068]15 •5,825 69 ,571· 

ENTE~ S•BANO COMMUNICATION 81.ACKOUT 

7792361687 362281418 11042' 4 •5 1635 7ii 1270 3Soso1R7o 1068315 .. 5' 625 69,571 ,.. 7792381 ~87 362331994 U044,1 051539 7CioU9 J5o56 16 72 1068513 •5,725 69,436 
7792401687 362)9 1223 11C4' I 7 •51442 a;R9: 35062 11 25 106~71g •5,625 :~:~n 7792421687 362431989 11cH •2 05 1345 350610112 106881 -5. 525 
7792441 ~67 36248 1119 11 c48,4 •5 '248 691749 J5o71,458 106R918 ·5.424 :~:m 7792461687 362511346 11c49,4 ·5 1150 6916, 9 350741899 1069019 -5 . 323 
7792481667 362531301 11oso. o "51052 69,4 0 35077 1064 1069115 •5 •222 68.764 

ENTER 0•8ANO COPMU~ICATION B~ACKOUT ~040 FACTOR > 0, 05 

7792481687 362,31301 11050.0 ·5 1052 6914'0 J5o771o64 1069115 ·5,222 68,764 
7792001687 362'31546 uoso • 1 •4 1953 69,362 35077 1515 1069116 -5, 119 68.631 
7792521687 362511382 1104914 ·41852 691234 350751550 1069110 •50015 68.498 
77925416•7 362451936 U047,6 :: : ~!~ 601106 35070 1294 1068914 •4. 910 68. 366 
7792561687 362361140 11044,8 6819So 350601677 1068615 -4. 803 68.235 
779255 1667 36220,457 11C40 ,o •4 1541 6e1e56 35045 .154 106R118 -4,693 69 .106 
77926016~7 361971549 UCJJ,o •41432 681733 35022 1386 10674 18 •40561 67,978 
779262 1687 361661328 11C23, 5 •4 I 31 9 681614· 349911277 1066514 •41464 67.854 
779264 1687 361241533 11c10.e •4 1203 6814'7 ]49491564 1065216 -4 ,344 67.732 
7792661687 360701625 10994,3 •410ijO 681383 348951712 1063612 -4. 218 67,612 
7792681687 360011945 10973,4 •3 1 952 681211 348271064 1061513 •4,Q86 6 7. 4 95 
779270 1667 359161703 10941,4 •3 1816 681161 347411824 105A913 -3,945 67.)79 
7792721~~7 358121435 10015,7 •31672 681054 346371533 1055715 •3. 796 6 7. 265 
7792741687 356R6 1173 10177,4 •31517 67 '94& 345111828 1051912 •3,637 67.152 
7792761687 355371800 1001,9 "3135) 671844 343621791 1047318 -J.468 67.041 
77927§ I~~? . - - -- - .. l~l6l1U2 . -mn::-- ---- :mH- ·- - - - H:~;g 34tU, 761 .. . 10~20,B ·J, 286 66. 929 
779260 1687 m~~:;;~ 33968' 460 1035917 •31092 66. 818 
7792821687 10t48,7 ·21769 671538 337611226 1029014 •2. 886 66.709 
7792641667 ~:m:~:~ 10~7o,9 "21576 671443 3)5051769 1021216 -2,666 66. 604 
7792661687 10464,2 •2 1351 6713'4 3J2211398 1012519 -2,434 66. 504 
7792681667 340R5,105 10~89,2 •21114 671272 329091179 1003017 -2.190 66. 411 

~AXJMUM HEATING RATE 

7792681687 34oA51105 10~89,z •21114 671272 32999,179 1003g17 -2 .190 66.411 
7792901687 337481214 10~66,5 •11866 67119' 325 11092 992 I 0 -1,933 66 .J21 
779?.921687 3J3B8,R66 10176,9 •1 1608 671126 322121295 981613 -1. 666 66. 239 
779294 1687 330101599 10001.7 •11343 67 I Q6Z 318331650 9.70219 -1.392 66.t62 
7792961687 326191092 9942,3 " 11071 67 I 005 314411719 958315 -1.111 66.091 

ij'IPANCE l~ITl4TE AT ROOT> •7 00 ,T/SEC 

779296 667 32619 I 092 9~42 ,3 "1 ,071 671QO' 314411 719 958315 ·1,111 66. 091 
!"' 779298: 667 322171766 9'20. 0 a ,797 U1953 310391950 9461r0 •,828 66. 025 

~~XJ~.UM ~CAO FACTOR FIRST ENTRY 

l ~-' 
779z96 1667 mg:~~~ mu • 1797 :: : :~a 3 ~g39195o ~j~~: g ::~i~ ~~:m 779300 1687 •1522 3 351141 
7793021667 314091717 9~73,7 .• '2"9 661669 30230' 915 921404 •,259 65. 911 
779304 1667 31011. 924 9452 .s 1020 66. 83' 29832 1587 909310 .020 65.863 
7793061687 306231964 ~334·2 1282 661805 29444 I 088 897416 1294 65. 817 
7793081687 302481606 921 9,8 1528 661798 29067,095 8859 I 9 .550 65.796 

mm:m 29890' 204 9110,6 I 737 661 8J9 287081 426 8750 I 3 • 767 65,826 
29501995 9006. 6 1851 6619]8 28'651497 864518 ,886 65,916 

7793141~6? 292251664 8~08,0 I 841 67' 040 280401404 854617 ,876 66.010 
779316 1687 28918.555 8114.4 1734 671080 277321086 84'2 I 8 • 766 66.039 
7793181687 286241 783 8724,9 1590 67i04' 274371801 836311 ,616 65. 991 
779320 1687 28342 ,)99 16'8,8 1442 66 1976 271551243 827619 ,461 65.907 
7793221687 28069,737 8555 ,7 1295 661906 268820446 819316 0308 65.822 
779324 16H7 278051019 &47'.o 11•8 66,8J4 266171630 811311 .154 65. 7 36 
779326 1687 275461588 8~96 '2 "' 000 66 I 761 263591144 8034. 3 -.ooo 65,648 
779328 1687 272921801 8~ 1JS,9 • 1150 661686 20105 13)8 795619 ·.157 65. 558 

~ 
7793301687 270421171 8442 ,, 0 1302 661612 25854 1717 768015 - • 315 65.469 
7793321687 267931223 6166,6 • 1457 66 I 5J8 256051803 780417 •,478 65.)79 
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770 

APO"~O H MISSION 
SPACECRAFT O~~RATION TRA~!CTORY 

• VEl.OCITY VECTOR• 

· l~ERTIA"" •EART H FI ~EO• 
PATH PATH 

TI Mt V&:" OC !TY ANG"E AZIMUTH VE~OCITV ANG~i Ari MUTH 
StCOMUS FT 15EC ~/SEC DEG oEG FT/&Ee M/SEC DEG DEG 

779334 , 687 26544 1906 8t90 19 • 1615 66 I 476 253511434 1129 10 •1644 65,302 
779336 I 687 262961238 801,,1 • 1n2 661451 251 08 1387 76'311 •• ao• 65. 264 

779338 I 687 26 0461445 H39,0 ·0 1899 66 1H2 20571607 7'7616 ••• o 65. 294 
7793•0 I 687 257?4 1344 7e_62.1 •1945 661~•0 ~:m:m 70913' •t991. 65,384 
7793421607 25539I'12 7784,5 • 1878 661687 '42112 ··920 65,473 

7793'41687 252811764 770519 ·• 1721 661710 240881955 734213 "•'" 65,03 
7793•61607 25022. 317 H26,8 • 1541 661660 238291,36 726312 •,50 65,416 
7793481687 24763,102 7~47,8 • 1360 661589 235701151 718412 .. ,,,, 65. 328 

FINAi. PHASE 

779348 I 687 247631102 HH,8 ·•136 0 66 I 589 mr~:m 718•12 .,37' 65. 328 
7793501687 24506 i 070 7'69,5 ·•1186 66 I 560 710517 •t196 65 .2e2. 
779352 1687 242531159 7.,92,4 • 1028 661576 23059 1098 me•: ·•030 65.284 
7793541687 240051~"6 7.H6 18 1126 661''3 22819125• ml:1 tl.3' 6',287 
7793~6 1 oll 7 Z3HZ 1 50 724219 1282 6615 9 2296 I 211 •?• ., • 269 
779358 I 607 235261680 717019 1440 66 i ,,1 22331I072 680615 1464 65. 214 
779360 I 6U7 232971621 7101.1 I 592 661477 221g2 d56 673618 .624 65·120 
7793621607 230761105 ~m:~ I 729 66' 367 218 1 d25 666914 ·"' 64. "B 
77936416U7 ~m~:i~~ 1839 66. 238 2166 I 499 660•15 ,au 64.81 
77936616U7 69o5,9 1910 66,g ' 2146412 3 654213 :m 64. 611 
7793681687 224601143 68 45. 9 1933 651 32 21268 i643 648217 64,3 2 
7793/016•7 m~~:m 

6788,3 I 9g9 651622 219811173 642516 ,960 :;:~~: 7793721687 67 33. 0 I 8 4 651418 20 011347 637017 1903 
77937416U7 219151672 6f79,9 179 4 65. 218 20'281479 631811 ,839 63. 694 
7793/616•7 211471695 6f2B,7 1727 65 I 024 205611874 626713 • 769 63.475 
7793/81687 21585 1390 6!79,2 1656 64, 8)5 ~~m:~;: m~:~ ,694 63.261 
7793HO 1687 2142 81 223 6~31.3 1583 641649 ,618 63. 052 
7793021007 212751725 64 84. 9 I 514 641466 20093 I 902 612416 • 544 62. 845 
779304 1oo7 21127 1H8 6439,7 I 451 64 I 285 19946 I 980 607919 ,471 62 .641 
7793U6 16tt7 209BJ 1056 6~9~,6 1396 641107 1•8031878 603612 • 420 62.439 
7793R8 16M7 2084119 83 6,52,6 1351 631932 19664 I j,08 599316 ,372 620241 
77939016U7 2070317~8 6,10.5 I 316 63 I 762 j,95271185 595119 ,335 62 ,Q47 
779392 1 bH7 205681146 62 69. 2 12•1 63. '98 j,93921767 591019 ,309 61.860 

EX IT C•~ANO COMMUN I CAT I ON B"4CKOUT 

7793921087 20568 11 46 6269 ,2 1291 63 1598 193921767 5910 1 • • 309 61. 860 
779394 I 087 20435 1 J26 6228. 7 1276 631HO i9261 1 U8 587018 ,292 61·680 
779396 16U7 203 051276 6189,1 1264 631287 191321206 583115 ,280 61,505 
779398 16M7 201771762 6150,2 I 251 631136 190051820 579310 .266 61. 331 
7'/940 0 1607 7.0052 1 460 6112.0 1235 621986 i88811638 5755, 1 ,250 61.160 
77940?. 1687 199291104 6C74,4 12 15 621838 187591407 571719 .229 60. 989 
7794 0 416~7 19807 1686 6C3 7, 4 I 190 62 I 689 186391125 568112 t2 02 60. 818 
7794 0 ~1~•? tm~:m ---- ~m:g · --- -:m ---- --g;m--· -·· 1U20i97o __ .'6.012 - .110 _ 60.0H 
7794081607 i84Q41803 560918 1134 60. 47? 
779410 16U7 19455 1249 5930. 0 I 086 620245 J829 01174 557419 .oh 60. 307 
77941216U7 193401693 5e95, 1 I 039 621097 181761812 55•013 ,o4l 60, 136 
779414 1607 19227 t 557 5860.6 ·• 1014 611948 i.8064 1A85 550612 · ·.01' 59,964 
7794161607 191151909 5fl2615 .• I 070 6i 1 BOO ;:79541466 547215 "•0" 59. 793 
7794161607 190051230 5792.8 •1132 61I651 ;:78451033 . 543912 "•141 59. 621 
779420 I 6tt7 1~8951085 5?59. 2 • 1201 6i 1502 ~77361149 540610 :;m 59,449 
779422 I 6ij7 187051663 "25,9 •1276 6{ I 354 176281009 537310 59 .277 
779424 166 7 18677 1069 5692.0 • 1354 611205 i.7520 I 723 5340 13 •. ,,79 59,104 
779426 I 6H7 !R568 17o6 5659,8 • 1438 ~w~~ ;;?•1316 88 ;m:~ .,467 58,931 
779428,087 184601103 5f26,7 • 1525 17S061429 -,561 58. 758 
77•4301687 183511442 5~9J.5 • 1614 6(it 757 i:71991p7 524213 •,656 58.584 

EX JT S•BAND COMMUN I CAT I ON B~4CKOUT 

;;~m:~~; ~m~:::~ m~:~ •,614 60 757 171991131 52•213 ··656 58,584 
· ~' 701 6al6o7 170911 34 5209 16 •• 10 58.4o9 

779434 I 687 1R133,676 5~27·2 •1785 60t457 160841{86 517618 •,838 58.233 
7794361687 180231432 5493,6 • I 871 6013f i.6'7'1J81 514316 •,930 58. 058 
779438 16U7 179121288 5i59. 7 •1956 60•1 6 j,67651704 51u12 :tm 57. 881 .. 
7794•01687 178001487 5425. 6 •11 038 661004 j,66551406 so 16 5 7. 7 02 
77944216•7 176871464 5)91•1 •11119 591851 j654319~7 5Q42 I 6 ·1.196 57. 521 
779444 I 607 175721583 5,56,1 •11199 591698 1643015 7 5goa11 ·1.282 57. 340 
7794•6 I 607 17455 1908 5)20. 6 •11279 59150 l.6'~51516 4 7310 "1t369 57,~57 
7794481687 l 7337 I 772 528i,6 •1 1339 591395 ~61 61914 4937 I 4 "1•43J 56, Bo 
7794oo 1ou7 172181398 ~t48 t 2 •11350 591284 1:m:m 490114 -1.40 56,842 
7794021607 170971 748 5; 11 • 4 •11333 591250 486416 •t.428 56. 7 86 
7794~4 I (>ij7 16976 1 097 5174. :s •1 1338 591 JOO t58371334 482712 ·1· 434 56,820 
7794'6; 687 168531319 5136. 9 "1 • J8J 591396 15'121997 478913 ·1.484 56,902 
77945816•7 16729 ' 167 ;g:~ : ~ "1t445 59 I 505 ~5587 1140 475110 T"! 56. 998 
779460 1 o•7 166031 354 •1 1 so• ". 618 154591'82 471211 • t621 51,0•8 
7794621607 164 751625 ~m:~ •1 1574 59 I 737 ~5'3 0 I 064 467216 •ttO!. 57,203 
7794641btl7 163451637 •1 1640 591859 151981245 463214 •tt7U 57,312 
779466 1607 162131198 041.8 •1 1708 59 I 987 i'8"1934 459,15 ·tt838 51,425 
779468 I 687 160781290 4; 00.1 ·1 1 774 601119 i4 271119 O• i8 "1 •'lt 57,543 
779410 16• 7 159401 722 0581 7 011837 651254 141871610 4507 13 .!,9 0 57,664 
779412 I 6tt7 158001411 4e16.o •1189J 6(j 1 J9J ~464D1'34 44019 ··2.042 57,787 
7794/4 10•7 15657 12 02 477z,J •11942 601534 10001 £46 44!.917 •2• 0" 57,912 
7794761607 15510 1958 4727. 7 •11981 60167' l4'511927 437415 •2t!'.4~ 58oQ37 
779478 16U7 153611426 4682. 2 •21010 661815 14100 I 448 4321 iJ -2.17 58,160 
77940o 16U7 152081630 4fJ5. 6 •2 I 027 60 I 952 i.40451752 428112 ·2.195 58,278 
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7'H 

APO""O H MISSION 
IPACECRA,T O,!RATfON TRAJICTORY 

•V!"OC!TY VECTOR• 

•!NERTI•"• •U~TM 'IXEO• 
PATH PATM 

TIM~ Vl"OC ITY ANG"E AU MUTH Vi"OC!TY 4NG~E 4ZIMUTM 
8E~O PS F'18EC ~IHC DEG OiO FTISEe MISEC DEG DEG 

7794821687 1'0~2 .·9'5 498! 0 0 •2 o OJ2 6i 1gB4 1J887,882 423) I 0 • 2 0 203 '8 o39o 
7794641687 1489Jo409 4U9o5 •21 026 6{ '210 p726o944 4184oo' •21198 ,8 0495 
7794661687 1031,223 4490o1 •2 1001 611329 13563•104 41)4 IQ •20181 56o59o 
7794881687 145661229 4439,8 •1198Q 6{ 04J9 ~3J961,69 4Q83 0 3 ·2 0153 ,80675 
179490 o 687 14398 0 751 4J88o7 •11941 ho'39 132271682 ;m:: •2o113 58,746 
1794921687 14226,882 4337 '0 •11895 611627 13~56 o '54 •?. oQ65 580807 
779494 1687 14 0 ~6 ,987 4.284 0 6 •1184 0 ho 7QJ 12 63,'61 392619 ·2 o OOH 56o65o 
7794961687 13883,543 47.31o7 •1 1783 6i I 715 127091069 3873, 1 ·10948 56o69o 
7794981687 13709 o 011 4178,5 -11726 61, 85J ;.2533 o 426 3820 o 2 •1,688 58 0 934 
7795001687 135331 773 41~,o~ ·11674 610 949 123561881 J766o4 ·116JJ 58 0 997 
7795ni110H P~'1 1 014 ~C ~I · ·t·pj U1Q7l i~179o461 '712oJ :tm '\? , ono 
//9>041607 13181, '33 C1 o 9 •11 0 621ZJO 120011423 36'8 o 0 590216 
779506' 687 13005, 9o5 .396402 ·11609 621420 i182J1022 J6o3o7 "1 • "i ~~:m 77950816~7 128301•041 39~~ 0 6 •116J9 621642 11644 1459 354912 •1,69 
179510 168? 126541418 .)8 o 1 •11701 621 e.90 11H,oR62 3494,6 •10 8 1 590803 
779,121687 12478,792 ~m:~ •11781 6' 1156 i1281111~ ~m:~ · 109'1 600047 
779514 168 ? 12302 o 811 "1t84 :~: :~~ 11io81~2 -2.044 60 0 281 
7795161687 1?.1261352 3496,1 •11874 10 280 27 333111 ·2 0 080 60' 490 
77951&1687 11949,467 3e4202 •11872 63, 855 107491644 3276,5 ·2.062 60 '666 
7795201687 117721076 398801 •11650 64 o oJ5 ;:o57o 1165 322t•8 "?. 0 061 600812 
779522168? 115941850 ,,34o1 •1 1828 :::m 103901859 J16 • 1 ·2.0J9 60 0 958 
179524 1687 114181go2 J48Qo2 •11806 10211 1932 311216 " ?.0019 610105 
7795261687 112411 31 3426 0 5 • 11787 641'88 1m~:;~g 305813 =i:m 610 259 
1795281687 110661696 3'7J o 1 •11776 64,788 m4:~ 61042J 
1795301667 10892,?08 3'20o1 •11775 65 I 003 9679 0 92J ·10 998 6106QJ 
1795321687 107?.B, Bo1 J267o5 "1'789 6' 0 23' 95o4o7oo 289910 · 2·0~8 61°802 
7795)41687 1Q54 I 15 321' 0 3 •11820 65 o 487 9JJQ1RQ5 284410 "2•0 1 62 ° 022 
7795361687 1037912'3 Ji6Jo6 •1 1869 65, 758 91581~51 279115 ·2•118 620264 

~;~;~~ \ ~:~ 10211, 155 3112 0 4 • 1,939 66 0 048 8987,249 2739, 3 ·2 0 204 620527 
100441590 3t61o6 •2 0 031 661 J56 88171,26 268716 0 21314 62 0 809 

7795421687 9879,4J7 JCU 13 •2 11 45 66 0 681 8649, 099 263613 ·2o450 630111 
779544 1687 9715 o 552 296103 •21282 67 o 022 8481o841 2585 ,J ·20615 630431 
7795461687 95521 772 2911·7 .. 21444 671319 83151605 253416 •2,608 63.11 0 
7795481687 9J90 18'4 2862oJ ·21632 6? o 752 81501{70 248412 •3 o 033 64o126 
7795 501687 92291548 281Jo2 •2 o 846 68o141 7985 0301 24JJ, 9 •30289 640499 
7795521687 9066, ho 276401 "JI Q74 681540 7820 o 799 238318 ·J.565 64 0 885 
779554 1667 8907,766 2115,1 •3 I JQ5 68,948 76561405 2JJJ 0 7 •Jo646 65 0 281 
779556 1667 874617'0 26660 0 • J 1536 69oJ65• 7491 0857 2283 o 5 •4 0129 65 0 667 
7795561687 85es,a99 2~1608 ,. 3 t 76!' 690192 7326 o RBi 2233 o 2 ... 4. 413 66 0103 
779560 1687 842219'6 ·~67o3 •3o9J6 7612g1 71611176 2182 o 7 •4o6JO 66 0 499 . 
77956216~7 0258,767 ~!17,3 •31967 70o4 7 69941636 2132 o 0 •4 0 685 660748 
779564 1667 80911716 a466o4 •l 1929 10. s28 6827 o 380 208110 ·4.658 660706 
7795661687 7921o8h 241406 -3, 990 16 0 311 66590986 ms:~ 

•4,748 660350 
779568168? 77'01611 2J62o4 "41230 69, 961 64921904 ·50051 65 0 825 
779'701607 7578,972 an o.1 •41583 69, 576 63261148 1928 I 2 •5o49J 65 0 250 
7795 721687 7406, 994 z;57o7 .4·, 975 69 1 ~8J 61591423 1877,4 · 5o987 64 0 653 
7795741687 72341J68 z;o5 o o ·51 ]90 680783 5992. 391 1826,S •6,511 64o037 
7795761687 7060 0 775 21s201 ·51810 68, 377 58241714 1775 o 4 -7,Q48 63 0 399 
179~1e1~•z · - ___ __ _ .. - - - ~e~~.929 ____ 2ti~,Q. ____ .6 o22 ~. 67,?0 ,6561096 . _112h0 ~ 7. 585 62 0737 
7795801687 6709,606 204'o1 ·61630 67,50 54860307 16'2 o 2 •8011' 62 0 052 
7795K2 1687 6531, 659 1990o9 ·7 1024 67oU2 53151198 1620o1 •80642 bi 0 340 
7795641687 63~2. 034 193601 -71405 66,69] 51420718 1567,5 ·9o160 60 0 601 
779586 1687 61100781 1880o9 .1,112 66,260 4968 0 908 151415 -90668 59 0 634 
7795861687 5988 1083 1825 0 2 •81124 651826 4793,945 146112 ·100167 59oQ38 
779590 1687 5804o122 1769,1 •8 1460 65 oJ92 46171986 140716 ·10 0655 56 0214 
779592 t 687 56191287 1112,8 .8 1778 64, 961 4441o402 13'3 0 7 •11o133 5 7 0 361 
779594 1687 5434 ,029 1656 0 3 .91078 64 0537 4264 0613 1299 0 9 -11,599 56o48o 

~IXIMUM ~CAO FACTOR SECONC ENTRY 

779594 1667 54J4 oQ29 165603 •9 1078 64o5J7 42641613 129919 •110599 56o48o 
7795961667 5249 1179 1toooo •9 o 361 64o124 40680405 124611 ·12 0 054 550574 
7795981687 5065,794 1~44o1 ·91626 63. 126 ]91J o 779 119219 ·12,499 540647 
17960016~? 4604,260 1488,7 .9187 0 6Jo342 J741o135 114013 -12 0 9J1 53 0 694 
7796021687 47Q6 o5 26 143406 .9199J 6J I 041 J57o, 955 108814 •13 0 221 s2 o Bio 

~ 179604 1667 453711'0 1J8z,9 .9 1&1 0 6J, 052 J40Jo~01 1037, 5 ·1302oa 52 0 316 
779606 o 687 43791425 1334 0 9 .9 1670 6Jo 585 JZ40 o 566 987,7 ·13• 121 520514 
779608 16•7 4232 o J59 129000 •9 1684 64. ,85 Jo82, 549 939, 6 • 130354 530344 
779610 1687 4Q9]o1J4 124706 .9,99, 65 I 822 29JOo9J1 8931J =~::m 

54o5Q6 
179612 o 687 3959,454 120608 •10•4' 6? o 1J1 2785, 41J 649, 0 55 0 785 
77961411> 87 3830 o 882 116707 ·10 1952 681457 2645 o 765 80614 ·150967 57.116 
7796161687 J?o6 199 1 uro9 •11 1474 69, 799 

~m:m 765 ,6 ·17,~73 ~Un 7796181667 35~7.~93 1C lo 5 •121025 7i 1156 72614 ·160 78 
719620 1 b87 341z,997 105806 •121604 721 ~26 ~m:m 68910 ·19 ,589 610453 
7796221687 3J62, 758 

1m:g 
•131176 ~~; ~g; 65312 • 20 0957 630031 

7796 2 41 687 ]256, 581 • 13,709 20JOo869 6191 0 •22 . 336 640671 
7796261667 31541480 96105 •i41191 761651 19231557 5861J ·23o706 66 , J65 
779628 1687 J0'7oJ31 9J1o9 •14 1629 71, 997 18221156 55514 •2500?2 68 o 115 
779630 1687 2965 1289 9QJ 0 8 •i51016 79 1J18 17261748 52613 ·260418 69 0 923 
779632 1667 28781402 877 oJ •15 12JO so 0 528 1636 o 551 498,8 -270519 11.646 
7796341687 2796,525 8,2 0 4 •i5o132 8i,o362 ~m:g~~ 47218 ·280075 72 0 766 
7796361687 27161246 121 ,9 •14 1908 8i 1591 448 o 0 ·280367 72 0 732 
7796381667 ?.6331750 m:: ·~41932 81 •2]4 139J o ]03 42417 :~~ :H: '1·416 
77964Q1b6? 2547,776 ·tS 1440 8Qo609 · m~:;~~ 402 o 9 690314 
7796421687 246Jo469 7'0o9 ·161282 80 '026 J83o2 •3Jo324 670053 
7796441687 23&5 ,597 727'1 ·171249 790558 12011532 36612 •J6o068 640839 
7796461687 2J1J,777 705 0 2 •18 1227 ;: : 1;: 115J 1061 m:~ •J8o876 620623 
7796481687 ?.244,469 68401 •19 1190 1108 1306 •4107J4 60o295 

L 



772 
APO""O H MISSION 

SPACECRAFT OP~RATION TRAJECTORY 
•VEhOCITY vECTOR• 

• INERTIA"" •EARTH 'IXEO• 
PATH PATH 

T 1 l'i<. VE"OC ITY ANG"E AZiMUTH VE"OCITY ANG"E AZIMUTH 
SE~ONvS FT/SEC ~/SEC OEG oEq FT/SEC M/SEC DEG DEG 

779 600 1607 21761'27 66J. 4 •1011ll 78 ''1 .10661310 l25 1o •44,6J• 57,746 
779 60216 07 ~m:m 

143,4 •211 o'? 78:369 1 8~~: :~s J1l12 ·•47.568 55 . cu 
779604 16H7 124,6 •21 193? 78,285 l0215 •50w473 52 . 338 

T&R~ JNATION OF CMC GUIDANCE 

779604 1607 ~s~~:m ez• ,6 •21 1937 7 8 I 28, 9921509 m:~ •So,473 52. 338 
77960 61 607 106,8 •22 1747 78,320 9591942 •53,309 49,607 
7796~81607 19351504 ~89 ,9 •23 1492 781466 9291683 28314 •56t088 46.919 
779660 1607 1883' 232 . ~7t1t0 •241171 781105 9011538 27418 • 58, 79' 43. 901 
7796621607 1833 ,8R 4 ·!:59 ,Q •24 1775 ~::m 875. ?.52 266,8 ::~:W 40.h4 
7796641607 im:u~ ., .. .,' 7 -~5 1261 m:m m:i ~~ :m 779666 1607 · ~3,, 12 • 51691 791794 •66t14l 
719660 11,u1 17001~46 ·H••l •2b 197 9 •01~uu 8~$•390 JH16 :~;:m z9.r64 
779670 1687 16601920 ·m:~ ·•261150 80 1611 1 1U6 23715 24. 414' 
7796 72 1607 16231821 =~: :~, ; 8i I 026 7'61'F 23016 "'1•47, 19 .062 
779674 1687 1589. 318 484,4 8i1444 73412 1 22318 • 72.12 13. 267 
779676 1607 1557,523 474,7 ·261049 8i. 8,6 'Fl"a 21712 .73.111 7 ·~57 
7796 78 1 o87 1528 . 466 46~,9 •25 1835 8212,8 6 11375 21017 .74,449 • oa 
779611Cf 10U7 ~m : g~; 457,8 •1?5 1549 82. 649 m:~9§ ~Q3:~ •74. 9'3 .;~:m 77961121 007 45Q,5 ·251206 83 I 022 ·7'.250 
7796114 1607 1456,229 443,9 •24 1816 83,372 63l,•697 19215 •7'•360 ·17°152 
77061161687 l4J616R6 437,9 •241368 83,696 m:m 18619 :~g:m •22 . 449 
77961l8 1687 1419,214 432 ,6 •23 1933 83 1993 18115 ·27.194 
7796901607 14031988 427,9 •23 1470 8 4 1261 579,095 17615 .74,92t "31•365 
1796•2 1687 1390 1867 42J,9 • 231023 84 ,518 564 I 064 111,9 ·74•660 0 34,967 
77Q69416 87 137 91647 420•5 •221592 841744 550 I 325 16117 . 74,384 ·38. o'Jo 
1796961687 137Q ,Q88 417.6 •221176 841946 5371685 16319 •74.109 •4 o. 603 
779698 I OB7 1361 ,8 49 415'1 •21 1777 85,p6 525 1981 m:~ 

. 73,856 •42 .849 
7797 00 1607 1354,685 412·9 •211396 851319 5151095 •73t629 •44 .853 
779702 16•7 13451454 411,0 .21 1032 gs 1494 5041929 1'319 " 73 , 426 . 46,643 
7797Q4 10 137 13431082 409,4 •20 168 3 5 . 608 4951 )92 15110 •73,247 ·48 .220 
779706 1 OU? 13)6 1473 400•0 •201347 :~:m 4861414 14813 :n:m :;~:Ug 1797 061607 13141476 406,7 •20 I 025 4771938 14517 
779710 10117 1330,989 4Q5,7 •191 717 86. o9o 4691917 14312 - 12,855 •52 ·014 
77971 2 10 07 13271985 ~04,8 ·191420 86 1230 462. 302 140 19 •72,765 •53 .o49 
779714 1007 1325. 426 404.Q •19 1134 86 1354 4551053 13817 ·72,695 •53. 969 
779710 1 094 lJ24 I 942 403. 8 ·191079 86,379 4531646 13813 ·72 . 682 ·54.152 

o•cGUE PA~A CHUTES OEP~oYMENT 

179 / l~ 1 UY4 13?.4 , Y42 <11 OJ ' e ··19 10 7' 861379 4~3 1 646 138 ,3 • 7Zt6lz • 51.182 
7797251 ;J94 13601552 414, 7 •111535 891168 2731978 8315 ·83,209 ·53 .321 
779735 1 094 1374,403 418 ,9 •1 01306 &91768 2461042 7510 ·88,ou •49 . 994 
779745 1094 i31! 1 ~1S - 419 i ~- •9181; .. - __ _ ~~,9~? _ 234 .1608 . - '1J5 " '9 •423 _ -· •38. 35~ 
779705 1094 1376 1894 419, 7 .9143 891961 2251154 6818 ·89, 76' - 11.101 
7797641 6 07 13 75, BOO 419 , 3 .9I118 691972 2181023 66,5 • 89. 820 8,706 

~AIN PARACHUTES OEP~OYMENT 

77976416~7 1375,BQo 419,3 ·91118 891972 21&1023 6615 • 89,820 8.706 
779794 1607 13581529 414•1 •1 135 7 891996 321183 918 •89,820 2,676 
7798<4 16»7 1358 . 456 41• '1 •11338 891996 311711 917 ·89. 820 2. 598 
7798041607 1358. 384 414 ·0 •1 1318 891996 3112'7 915 •89,820 2.574 
779 8»4 1687 1358,313 414,Q · 11300 891996 301818 914 · 89,819 2 ,556 
7799141687 13581244 41 .. 0 •11282 891996 301394 913 ·89,819 2.479 
179944 I 687 1358,176 414•0 •11265 891996 291984 911 •89,0l,9 2· 516 
7799741607 13581109 414.o "11248 891996 29,587 t1 0 •89,8!8 2. 441 
76QOfl41607 1358,0•4 413 ,9 •11232 891996 291203 8 19 ·89,818 2.426 
78Q034 1007 13571979 41),9 ·1•21, 891996 2& 1831 818 ·89. 818 2 .348 
7BQQ03 t 094 1357,941 413 . 9 "11207 89,996 2816 09 9 11_ ·89,817 2. 394 

LANDING 

7Bcoo3 1uY4 1357 ,941 41J , 9 •1 1207 891996 28 ' 609 81 7 ·89,817 2. 394 
.,. 
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TABLE XXXllI.- ENTRY - Continued 

(c) Position and velocity vector - earth centered· inertial coordinate system 

il·l'll x y z DX DY DZ 
8 p~NOS ~EET FEET ,EET FT/SEC "/SEC FT/SEC 

71921• 169' · ~'"91H 0 •16'•'313 0 •12'5t,,2 0 32,02 0 •101840 1f6450 

ATHOSPHtR!C ENTRY 

77921H1695 •J'59184o ·167953130 ·1255jJ~2o 32502' ·107840 116450 
77922u 1687 •36941690 ·168168J2 0 =m~m~ : J2513 0 ·10735 . ma: 1792221687 •J6291'21 •168J8252o J2524 0 • 1c686o 
7792f 1667 -~56•0750 •168'9~7' 0 :amm: J25J4 0 •106370 11754 0 
7792 &1687 • 4989960 ·16880799 0 32544 0 •105870 117910 
7792~~1687 •34J~897o ·16901924 0 -124n992, 32554' ·105380 118270 
779VD 1687 •JJ6~779 0 •169229500 •124g03Dg o J2564o ·104880 11864 0 
77il2:i~ I 687 •3JQ3UO o •16943877 0 •123 6'3 ' 32574 0 •104390 11900 0 
FUJ, 1687 •'23~HJ 0 •16964705 0 •12362701 o 32,83 0 •103890 119'6 0 
77923~ I 687 •3173308 0 •16965433 0 •123387920 J2'92o ·10339 0 119'3 0 

~NTER S•BANO COMMUNICATION B~ACKOUT 

779V6 1687 •317~308 0 •1698543', •1233A792 0 32592 0 ·10339 0 11973 0 
7792J~1687 •31c~114 o •17006062 0 =m~~m: mg~: •1 02890 120090 
7192,0 1687 •3o4i904o ·17026590 ' •10239 0 12045 0 
77924~0687 •2977677 0 "17Q47o1Ro •12266633 0 32617 0 •101890 120&00 
77924~ 0667 •29124'60 •170673460 ·122424370 J2624 0 •10139° 121160 
77924~1667 •28H1810 ·11osn,12, •122181710 32631 o •10088 ' 121510 
77924a 1 687 •2781914 0 ·171070980 •12193835 0 32635 0 "10038 , 12185' 

rnTE~ C•8A~0 CO~MU~ IC~TJON HLACKOUT LOAO FACTOR > Oo05 

77924b I 667 •27819140 •17107698 0 ·121936350 32635 0 •10038, 12185' 
77925U1687 •.2710640' ·11121123. ·121694310 32639 0 ·99870 122190 
77925i1687 ·•2651361 o -171•7•46, "121449620 32640 0 ·99360 122,1 o 
7792~~.667 •258h082, •17167466, ·121204JOo 32638 0 ·9885' 122a1, 
7792'~ I 667 •25208120 ·1'187184. ·12095839 0 32632' ·9ft33o 12309 0 
77925~ I 66 7 •24555'7 0 ·17206799, ·120711960 32621, ·9781 . 12333 0 
7792601687 :mm~: •172Z6J06 , :mm~::· ~m~: ·9728 0 123530 
77926Z I 667 •172457090 ·96740 123660 
77926~1687 •22600170 ·1726500<. ·11997041 o 32547 0 ·9 6180 12316 0 
77926~1667 •2194965 0 ·11284,:62. ·119722850 325030 ·9562 0 1?.376' 
77926~1687 •21300140 ·17303~500 •119475:!5 0 324460 ·9505 0 123'1 o 
77927U 16U7 •206~191 , ·17322203 0 ·11922807' 32374, •944 8, 123550 
779272 I 687 •20005280 "1734i041o ·11898121 o 32286' ·9390o 12329 0 
779?.74 16H •19360610 ·17359762. ·11875500· 32178 0 ·93310 122910 
7792~~.667 •18718310 ·1'37 836.6 0 •11848966 I 32049' ·92730 12241, 
77927~ I 687 •1807882 0 •173968530 •11824'44 0 31897 0 ·9214. 12176 0 

. __ ??P2~g 1 ~6.? _ _____ - -· __ ~1?H2~11 _. ~HH5222 o __ -- ~11~ 00?~11 . - ~. ~1??1 • . ·91550 121020 
7792821667 :~:mH: •174J347'o •117H143o 315?.0' •90960 12012. 
7792H~1667 •174'i.605o ·11752222, 31295. ·90J5, 11906' 
779286,667 •1555852 0 •17469612' •11728529 0 310450 ·8972 0 11784 0 
7792a~ 1 687 •14940'3 0 ·17487493 0 •1 17050960 30770 0 · 8907' 11646 0 

MAX I MUM HEAT! NG RATE 

7792a~ 1687 •14940330 •174H7493, "117 050960 30770' · 8907o 11646, 
,.,. 7792Yu 1667 •143?.7850 ·175052410 ·1168i9'3 0 30474, ·8841 . 114940 

7 ·1929~ I 68 7 •137?.1500 ·17522854 , -11659128 0 301560 ·87720 113290 
77929~,667 •1312163 0 •1 7540328 0 ·11636644 0 296260 ·87 01. 11154' 
77929~1687 •1252853 .o ·175'76570 ·116145190 29483, •66280 109700 

G~IPANCE l~iTIATE AT HOOT> •700 PT/SEC 

n929• 667 •125?.853' ·1755765 7 0 •11614519 0 29483 0 •86280 109700 

t 779290:667 ·11942390 ·17574s38 o •11592767 0 29131, •8553 0 107ft1 0 

~AXJ~U~. "CAD FACTOR FIRST ENTRY 

77929~ 0 6a7 •1194239 0 ·1757 4~38 0 ·11592767 o ~:m: •8553' i8~:o: 7795ou 1687 •1136332 0 ·1759186 80 ·11571396 0 •8477 , 
779302 I 68 7 •1 0791,10 •17608744, ·1155ci409 ' 284240 ·8399' 10396, 
779JO~ 1667 •10226320 ·17625463 ' ·11529803 0 2&077' •8'20' 10208 0 
77930~ 0 687 •966816 0 ·176420230 ·11509572, 27739 0 ·6240o 10024' 
77930~1687 ::n~~i: ·176,8416 , "114897 08' 274170 •81510 9840o 
77931U1687 •176746140 "11471i212 o 271210 •8040' 96550 
77931~1667 •8031600 ·176905410 ·114510800 268550 ·7&79o 94&1, 
7793141687 •7497000 •17706098. :umm: 266070 :m~ : 9347 0 
F931~, 687 ·•6967320 • 17721218, 26361. 9269, 
77931H 1687 •644260 0 ·177'5895 o :mm~:: mu: "7232' 92J4o 
7793201687 ·• '92286 0 ·17750156' ·7030' 9216, 
7793221667 ·•54o799o ·17764018 0 "11358291 • 2,624. •6834, 92000 
7793241687 ·•469786 0 ·17777494 0 "11339907. 25390 0 •6643. 91&4, 
7793261667 ·•439237 0 - 1 779o~9J, "1132(552 0 251600 •6457 . 91710 
77932•1687 •389145 0 •17803325 0 "11303223 0 24933 0 •6275 0 9158, 

~ 
7793JU1667 ·•)395 03 0 ·17Bi5694o ·112849210 241 o•, •6095 0 91450 
77933~1667 ·z90J110 ·17821106 0 ·1126664' 0 244&4 0 .,9170 91320 
779JJ~ I 687 ·•241566 0 ·17839562 0 ·112483960 24262 0 •5738 , 9H4o 
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APO~~o H MISSION 
SPAcECRAFT OPERATiON TRAJECTORY 
·•pOSITION ANO VE~OCATY V!CTOR• 

•EARTH ·CENTERED INE~TIA~ C ORDINATE SYSTEM• 

TIME x y z DX OY ot 
S~~ONUS FEET FEET FEET FT/SEC FT I SEC FTllEC 

779330 067 ·•1932600 ·176'0655, -112Jo199 0 24045 0 ·555' 0 9081, 
17933§ : 667 ·145J77 0 • 178~15800 ·11212095, 23639 0 .,,11. 90!6o 
77934U o667 •918990 ·178 721530 ·11194163 0 2364~ 0 :m~: 89Jo o 
779342 I 687 .. 5oei9, •11&824430 ·11176474 0 2343 0 81 71 
779344 I 687 •11600 ·176925520 •11159051 o 232190 •B025o 8U9 0 
77934~,687 42045 I -179025580 "1114£86Jo 22985 0 •49 640 0•10 
779340 I 68 7 877 79 0 ·17912489 0 -111246810 227490 •49470 8440o 

FINA~ PHASE 

7793••1667 877790 ·179124890 "11 1248811 22749 0 .. 4947, 84400 
779)~U 166 7 13JQ46o ·1H~23J9 o "11108111 o 2252! 0 •4901 • 83280 
779)!>21687 1778691 ·17t~ao82 1 ·1109i571 o 22JO o •0410 82061 
7793!>41687 222263 0 •179 . 1'02 0 •1107928f 1 22090 0 •4780 0 80871 
7 793!>~ I 61t7 2662)20 ·179,i.2090 •11059221 o 216'90 •47270 79'7o 
179 .l!>~ I 687 Jo977B 0 ·179606190 "11043J66 0 2t661o •4684. ms: 1793oy 1667 3529010 ·17969950 0 ·1102168 9. 214'6 0 •46471 
77930:1I68 7 mm: ·17979211 o :mum: 21246 I ::;1~ : 77S51 
7/936~1667 •179110408 0 21037 0 76910 
7793~~1667 47975Qo •17997537 0 ·10981378, 20830 0 •4545 0 7668 I 
779J60 I 687 mm: • 18006582o :mw~:: 206280 ·4~ 98. 76631 
77937~1687 •18015521 o 2Q431o .4 .. 39, 76720 
77937<1667 6029361 ·18024Jl1o ·1 0935359 0 2024Jo •4371 0 7686 0 
179Jl~16d7 6432400 ·18o~Jno6 o ·10919972 0 2go62o •43Q3 0 77010 
779370,087 6831R7 0 •180415420 ·109045540 1 887 0 •4 234. 77{7o 
7793701687 72?.7910 ·18049941 o •1 08891050 m~:: •41640 77'3o 
719360,087 76~062 0 ·160582010 ·10873623 0 •4Q96 0 71'9 0 
77936~1667 RQ1010o •18Q¢6J25, ·10858110 0 193940 •40290 7H4o 
7793/:1~1687 8396430 "18074J20• ·100H56B o 192390 ·3966. 71180 
779)66 ! 607 817970 0 •18 08 2{92 o ·10821ou o 1 19088 0 ·39 06o 77890 
7793H" ~ 61:17 915996 0 "180899480 ·10811412 0 189400 •3851 • 71990 
77939U 1667 9537330 •1tto97596o ·107956080 18796 0 •J799. 7805 0 
'l79JY2,6t17 9911840 ·1e105144 o ·101801940 18655 0 •3750 0 7808 0 

EXll c·~ANO COMMUNICATION BLACKOUT 

77939< 1687 99U64·o •18105144 0 ·10766194 0 186550 •J750 o 7808 0 
!193Y• ,687 102RJ57o •18112s97 o ·10764578; 185180 •37 oJo 7808 0 
7"19)9h 161:17 10652600 •16H9959 o "1074ft964o 18J84o •J659 0 7806 0 
7l939b. 607 1101897 0 ·161272J'o "1 0733354 I 18253 0 •J614 0 7804o 
7794QU 0667 113R273 o ·181J4417 0 ·1 011,7461 18124 0 •357Q. 7803 0 
77940~· 667 117439<, ·1a141511° ·1 01021•10 179960 •35250 78020 
779-t!I}~ , 6H7 1210259 0 • 16148515. ·1 06865J7 0 ~m~: •34 79, 78020 
779406.687 1245677 0 •1615'4270 ·106709l11 •34330 7804 0 
7794001687 1281249 0 •181~22460 •1 06553220 176250 •3'86 0 7806 0 

-mm:m · -----.- -13HJ7?o. -- :~~mm: -- -~~mm::-· -- - -· _ 1UDfo __ -· - - . ~3'39 I - . 7809' 
13512640 173840 •l290o 78Po 

77941~ I 687 138591Jo •18182129. ·106Q8455 0 17265 0 . •J240. 78l6 0 
7794161687 142032~. ·161~85600 •105928130 111470 ·Jl90 0 7824 0 
77941• 1667 14545020 •1 81946900 •1 0577160 0 ~m~: •J!40 0 78301 
7794'~Uo687 148R446o ·18201117 0 ·10561492 0 •3088 0 78'7 o 
77942~1687 152?.1570 ·1820724 00 •1 05458100 167970 =~m: 78450 
7794;c4 ,667 1555636 0 ·18213257 0 ·1053iiU2o 166820 78931 
7794<~;687 158R883 0 •18219160 0 ·10514398 0 16566 0 •2928 0 7861 o 
.,7942~ ,687 16218980 •18224•67, "1049R667o 1645g· • 2e13. 78690 
1794JU 0687 1654681, ·102J Q660 0 "1 048?.921 o 1633 0 •2819. 1811 o .. 

EXP SoBAND COMMUNICATION 8~ACKOUT 

7794)U 1 6t17 16546R1 0 •1a2J o660o •1 048?.9210 163330 •2819. 7817 0 
7"19'\Jt: 16U7 16872320 =~m~m: "1 0467160 0 162170 •2767 0 78840 
7794)•. 687 1719550 0 "10451387 0 16100 0 •27150 78890 
7794)6 ,687 17516321 •18247105 o "10435604 0 159830 •Z663o 7894 0 
779430;087 1783479, ·162,2381 o "10419814 0 158640 •26130 7897 0 
7 7944iJ,til:I :' 1815088 0 ·1a2~7556o •10404017 0 157450 •2563 0 7899 0 1 
7i'9442, 61:17 1846457 0 •18262636 0 "10388218 o 15624 0 •2515 0 7900o 
77944~ 1687 1877583 0 •182676180 ·10372419 0 ~m~: •2467. 78990 
77944b,667 19CR463o ·182725050 "10356 622 0 =~m: 

1897 0 
7/944b f 61:17 1939090 0 ·182773 020 "l.034Q833o 15254 0 78901 
7794,u 1 6H7 !96~'4851 •1a2a202J. "10325075 0 15137 I . •2'43 o 78651 
7194!:>2,6/$7 19996490 ·182866740 =~m;~~~: ~m~: •2306 0 78{8o 
7194!>• ,687 20296101 ·1829123~ 0 •2251 o 7755' 
7/9400;087 205"13811 ·1tt2956660 ·10270J69 0 148380 •218Qo 7686 0 
l79i45lJ. I f-87 2 o sni;64, •182999500 • 10263002 0 147 44 0 •2104 0 76190 
7i'94bU1 6H7 211f.J58o •1BJQ408lo "102478940 14649 0 •2027 . 7549 0 
7794tt:;687 2147558 t •18J0605 9 o "102)2869 0 14551 o ·1951 . 7477 0 
7794t4,687 217t.56lt •18Jl 1M4 o •102179 H9o 144521 ·1874 0 74031 
/794()0 I 687 22C5)6J I •18315557 0 "102032~8. ~g~~: •1798, 7327 o 
7794ot1 168 7 22339620 ·183190760 •101 686810 •1722 0 72500 
71941u 1o87 22623521 •1eJi2c\4' I ·10174201 o 141420 •16470 71700 
7794121667 22905280 ·163256670 ·10160003 0 14034 0 •1'750 7087o 
/"194/~ 16tl l 231i486o ·183287470 ·101459130 139231 •1505 0 1go20 
7794/01687 234~2190 ·18J31669o ·101J{995o 138,Do •1438 0 6 {5o 
7~94/~1687 2J7J721 o ·1 8334 591 0 •101102,40 U6 Jo •13751 68260 
7794bu 1687 2400987 0 •1BJ37J 1 o ·101B4694o 135730 •1315 0 67340 
7794b~1687 ~:mR~: •18JJ9765o ·100 1J19o U449o •12690 :::~: ~'l94t1~ ,66 7 "1 8342234 o ·1007B1Jo o 1'322. •120 0 
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APO~~O H MISSION 
&PACECAAFT OPiAATI ON TRAJECTORY 
'"Po& IT~ ON ANO VE CCC b TY V~CTOA• 

•EARTM ~ENTiA 0 INEMTIA C OAOI ATE SYSTE~· 

Tisi! .x y z ox DY DZ 
St~ . ~PS FEET FEET FEET FT/61iC FT/SEC FT/SEC 

7794~~ 1687 24812961 •1&J,00'1 0 1006'132 1 1'1920 •U63 o 64920 
779•!~1687 2'07546 t ·18J46887o ·10052'23 t 13o58o •1120 0 6J57o 
779490 1681 ·2'3i'261 ·1&J49 0aeo =m~m~: 12921 o =~m: 62621 
1194921687 255 227 t •1 &J5J.u7 o 12780 t 61670 
77949• t 687 2584644, •18J53281 t 0 1001503' 0 126J6 0 •10170 60'4 0 
77949~1687 26097111 •18J55;85o ·100829601 12490 0 ·988 0 59810 
77949~1687 26346051 ·18J572J2o • 99 11121 12J44o ·9580 58Ho 
F9'o~ 1 687 26'9147 t ·18359j18, •99194351 12198 0 •9270 '7901 
77950~ I 687 268JJ981 •16J609J61 •99679'6 0 1205J 0 •891 o 56890 
77950~ I 667 2707'61o •18J62677o •99566610 11910 0 "84'8. 55850 
77950~1687 2n1041. ·1&J64J24o •994'617 0 117690 •7980 54780 
779'0~ 1667 27'4091 •1 8~6,8641 • 99~4 769 0 11629 0 •7401 53700 . 7i951Q I 667 27775'71 ·10 67260, • 99 •1'0 0 114090 "'67, I 5261 0 
F9'12 1 687 2800JP61 ·183~8'60 0 •991372,0 113'go ·6o5o 51521 
77951~ I 687 28229551 ·183697060 · 99~3530 I 1120 I .. 542, so•3, 
P951~1081 28452301 ·1837o1J61 •98 35'21 Uo66, •489' 49350 
779'1~ I 687 2867218 I •1837io711 •9883781, 10921. •447 0 48Jo. 
U9520 1o87 2888912. •18372529. ·9874229. 10773. •4120 47281 
7795221087 2910310, •18f ,,18, •9864874, 1062~. •J77o 46270 
7795241687 29J1H3, ·18 74039, :m:m: 1047 0 •344 0 4526. 
77952~1687 2952220 I · 18J74693, 103290 •310 0 4426, 

.... F952~ 1687 2972732, •18375279 0 • 9838018 0 10182 0 •2760 4)26. 
77953u 1o67 299295i I ·18375794. •9829466, 1m~: •239 0 4226. 
7795321667 Jo1281 , ·18J762J4, •982i113 0 "200r 4126, 
779'3~ I 667 30325201 •18J76592. •9812961, 97490 •158 0 4026, 
7795361687 30518761 •18J76862• :mm~: 96o7. ·1120 3927. 
77953~1687 Jo7o949, •1BJ77o37, 94660 "63o 3828 0 
7795,u 1687 30897 411 ·18377112 0 •9789696, 93270 "11 o 37'o. 
779',21687 J10B254, •18371 0800 •9782334 t 9187, 440 3632. 
ng'*'i6g7 ~ma~: -1g376935o ·g77H66, 9049 0 102 0 35360 
F '4~16 1 "1 J76672o • 768189, :m: 162. 3441 • 
(795,~ I 667 J162129, •18J)6285o •976{ 402. 226 0 3347. 
77955U1687 J1795321 • 18J75768 o •9754802. 86320 2910 32541 
7795521687 J1'66'61 ·1a315119, • 970387. 84920 357 0 31611 
7795~41687 3213500. •18J743J9o •97421'6 I 8352. 421 o ~m: 77955~1687 323006), • 18373~330 • 9736110. a2100 48 .. 
77955~1687 3246342• •1BJ 72405 o •9730241 . 8068, 544 0 2885, 
7795601687 J262JJ5. •18371266, ·972•572 0 7925, '92. 2791, 
7795621687 321eo4o, · 1sJ1 0058, ·97190790 17790 612 0 2105, 
7795~~ I 687 J293446, ·18J6&839o ·9713737'. '624 0 604 0 26'3. 
7795~~ I 667 33085271 ·1 8367644, •970848 2 0 7454. 591, 26160 
7795681687 33232'4. •1HJ664660 =m~m: 7273 0 590 0 26140 
77957~' 667 3337614 I • 183052780 7081o 5990 2619 0 
7795721687 3351601. •18J64069o •9692781• 6900 . 610o 2623. 
77957~1687 J3652131 •10J02G36o •96875300 6712 0 623 0 26270 
77957~1687 3378447' ·18JH579, • 9682277 I 6523. 634 0 2627 0 
7795781687 n~m~: •18J60302• •9677026. 6334 0 642 0 2624. 
7795li~ 1687 •163590120 •9671786, 61Ho 648 0 2617 0 
77958~ I 687 3415881, •18J57h2 • •9666564 0 '954, 651. 2605 0 
I"~'~''6~L ____ __ ___ H27,~81. - · ~Hl~U10L _ .. _ ... :? ~fi.;)681 576_4, - 651 o 2590 0 
77958~1667 3438934, •18J55111 o ·9656209 o 55730 6480 ~570o 
779588 687 JH9889, ·16J53820o •965{0YJ 0 '382 643 0 25•5, 
77959~: 687 J'6046J I •18J52~4J I • 9646032· 5192: 635 0 2516. 
779592' 687 3470657, •18J5i283o ·964iOl4, 500J, 6240 2482, 
779594 t 687 J480474. ·18350046, ·96J6108 0 •815. 612 0 2443 0 

~iXIMUM ~CAO FACTOR SECOND ENTRY 

77959~ 1667 348047 .. •16J~oo4 6 o · 9636108' 4815. 612. 24430 
179590 1687 3489918. •18J4aa3s. •96312641 4630, 598 0 2400· 
77959~,667 3498995, •183476531 ·96265100 •<4'48, ,84. 23531 
'/7960~ I 687 35077121 •18J46502o • 962i.85J, 4270. 568 0 23031 
77960Z 1667 3516081, •183453860 ·961'3060 4102. 546 0 22•2. 
7 7960~1687 3'24136. •1 8J'4320 0 •96U901o 3957. 521 o 2157. 
77960~,667 35319291 •18343294 0 •9608696 t 3839. 511 o 20'4' 
77960~1667 mm~: · 1HJ42256 0 •96047J31 3735, 532' 1918 I 
77961U 1687 ·1BJ411so. •960{02' I 36'4 0 577 0 17930 

i 
77961~ 1687 J55'0J9. ·18339941 • •959'556 t 3'32o 6310 16'4. 
77961~ 1687 3561002 I •18JJ8627o •9590220 3431, 6830 15611 
77961~1687 35677631 :mmu: ·959 13090 3331. 733 0 1453. 
77961" 1667 )574325, ·9588507. 32310 780. 1J50 0 
77962U 1667 J580689' •18JJ4091o ·9585907 0 ,133. &25 0 12510 
7796221687 3'86858. •18JJ2399 0 •9583499. 

m6: 
8670 1157 0 

7796241667 359?.8341 •18JJ0629 o •958127,o 9oJ 0 18610 
77962~1687 3598624. •18328793 o ·95792270 28400 932 0 811 
7796<" 687 J604234 ·18326902 ·9577347 2761 957 900 
7796Ju!1nn J6c•610: •1R324967: • 9575625: 2676: 977; 823: 
779632;687 3614942. •1RJ23o02• ·9574 05a· 2598. 986 0 7520 
77963• '667 J620067, •18J21039. • 957260 ' 2528 I 9730 694, 
17963~1667 36250561 •18J19121 · •95712600 2460, 9420 660. 
7796361687 36 299 03, "1RJH272o •9569949, 2J84, 9080 6551 
77964U 1667 )6345140 •18J15482 • •95686300 2295, 8840 6661 
7796,21667 J6390791 •1 8)1J726 o •9567284 I 2201 o 8740 679 t 
7796441 667 J643J9o, •1BJ!198Jo •9565914'• 211;. :a: 690, 
J796H 1667 3647528. ·183102'4. ·9564526 t m.: 697, 
779641!1687 3651504 t •18308507 0 •9563127 0 8670 701. 
7 796~u 1 687 3655321 • •18J0677'o •9561723, 1870, 865. 702 0 
1796~~ 1687 J65R985, "18J051i47, ·9566321 • 1795, 863, 6990 

~ 
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APO~~O H MISSION 
SFACECRAFT OPERATION TRAJ!CTOAY 
·•poSITION AND VE~OCITY V!CTOR • 

·EAR TH CENTERED INEHTIA COORDINATE SYSTEM• 

TIM~ x y z ox DY oz 
s~~ONDS FEET FEET 'EU FT/SEC l'Tl&EC FTllEC 

'1796~• 687 
- I 3662505. •18303324. •9558929. 1726, 861, 692, 

TERMINATION OF CMC GUIDANCE 

7796041687 36625050 •183CJJ24• •9558929, 1726, 861, 692, 
779600 1687 J665892, •18301604, -95575'4. 1662, ft59, 682, 
77960" I 687 3669155, •18299888, •95562 Q5o 1602. ft57' 668. 
77966U,687 J67230Jo •1829817 8, •9554886 , 1547. 054. 01. 
'179602; 687 3675J46, •18296472, •9553602 · 1496, ft51o 02. 
J796b416~7 3678292, ·18294;75, •9552357. 145g, 846, 6P· 
7796601687 J681148. •18293088' -955{152, 1•0 • 840. ' 2. 
77966~1687 368J924o •1829iH6• •9549989. 136P, 831. 5'1. / 

mm:~:~ '3686628. •18289'64, •950868. 133,, 821. 5'o, 
3689267. ·18289134. • 9547789. 130,, ~s:: 929, 

77967416 87 J69185o, ·18286529. •9546752• 1278, m: 77967~ 1667 3694382, •18284950. •9545756 , 1255, 783, 
77967~1687 3696872, •182~3399, •9544 799, 1235, 769, 08• 
'17968U 1667 3699~26, ·1828j,876, •9543882, 121P, 754. 449, 
7796821687 3701748, •1Az80381' •9543001. 1204, 740. 01. 
779684. 687 3704145, •1827 8915. •9542156. 1193, 126, 414. 
77966~; 667 J7Q6520o •18277477' •954!343 , 1183, m: 398, ...-
7796tl~ 1 6B7 37o8fl77, •18276067' ·95405621 1175 , 383, 
/7969U, 667 3711220. ·18274683. •95J9810. 1168. 685. ]69, 
7796Y:L667 371)551, •1827JJ24. •95390H5, 1163. 674' 357, 
779 694;687 J715C74, ·18271988, •9538363, 1160. ~63, 345, 
119690' 687 3718190, •1H27o672, ·9531703, 11'7. 653. 335, 
179690 I 687 J7205c1. ·18269374. •9537043. 1155, 644' U6, 
77970Y 1667 ~7;?2809 I •18268093, ·9s36401. 1153, 636' 3!7. 
11970'' 687 3725115. •18266829, •9535775 . 1152, 629. 308. 
17970~; 68 7 3727419, ·16265576. •9535166. 1152, 622. 301. 
179700 I 687 372972). ·18264341, ·9534572. 1152, 615. 294, 
7797c~ ,667 J7J?.0?.6, •18263i16, •95)5992. 1152, 610' 287, 
/7971U , 687 J73433C, ·18261902. -9533425 . 1152, 604. 280. 
779712' 667 J7366J6, ·18260699, •953287Q, 1153, 599, 214, 
77971~1687 J7JA943 0 •1K259506o •9532327. 1154, ,94. 269, 
779710' 094 37394U5, •182~9269, •9532220' 1154. 593, 268, 

C~ccUE PAf!ACHUTES OEP~OYMENT 

i797P1094 m~m: :m;~$~~: •953222g. 1154. 59J. 268, 
7797201094 •953~29 • 1259, 497. 1H• 
7797Jo 1o94 J7642H9 1 "18248999. •9529D28. ~m: 485' 1{7. 
779740. o9• J7771J1. •18244i80, • 9527907. '79, 109, 
7797'~ I Q94 ;3790C121 •182J9421 • •9526 8481 1289, 473, 104. 
77976~ I 667 3•02393, "'182;:4911, ·9525872. 1290, 467' 100 I 

- . - -- -- ---- . . . " . 

~Al~ PARACHUTES OEP~OYMENT 

'/79764 ! 667 ;}8Q2J9J 1 =~m:m: ·9525872. tm: 467' 1~R: 7'/9794. 687 J841796 t •9524676 . JOB' 
"179A2~, 687 3881479. •18214997, •9524237, 1322. h1· ~5, 
'179854,667 J92U. 411 •18205642' •9523805. 1322. 313' 14, 
779664. 687 396o78J, ·18196211 • •9523378 . 1321. 316' !4. 
77991~,687 4ooo•o5, .18186706, .9522957. 1320. 318. 14, 
779944 i 667 4040007. •18177125, ·9522543. 1.320. 321. 14. 
77997~1667 4079588. ·10107469, ::mm: 1319, 323. 14, 
78tlOU~ , 667 4119149, ·1e1,77J6, 1J18. 326. n. 
7800J~ 1 o67 41581-89, " 18147927, ·952iJJ O, 1318, 328' 13, 
76oo5J,o94 41829?.9. ·1R1•1nn. ·9521088, 1317. 330. 13. 

LAND ING 

·1H 00 ~u, 0 <J4 •18?9?.9, · 1e1 •107J • -9521088, 1317. no. {3, 
~ 
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TABLE XXXIIJ.· ENTRY · Continued 

(d) IM(! g1mbal angles 

TIM! HINER MIDDLE OUTiR 
H~ONQti CEGRlES OiOR!EI O!GREEI 

779218 '695 153 I 538 1589 I 293 

ATM05P~!RlC ENTRY 

779216 I 69~ 1531538 1,89 • 293 
779220 I 667 1'31538 ,586 0293 
779222 16R7 1530537 ,577 ,294 
779224 0 M7 1530 533 o56o 0 294 
7792<6 I 687 153 0 525 i53o 0295 
7792281687 l5]o510 ,04 ,297 
7792301667 1531463 '417 0299 
7792J<1687 15]' 437 ol20 0302 
7792)4 I 687 153 I J62 .188 0 306 
7792361687 15:i o a44 0 013 ,310 

ENTE~ 5°BAND COMMUNICATION BLACKOUT 

.. 7792360 687 1530244 ,013 '310 
7792)6,6 67 15Jo066 -.203 .~16 
7792401687 1520811 •0447 0320 
779242 I 687 1521476 •0676 0 321 
7792441687 152' 096 .,810 0318 
779246 , 687 151,765 " 0746 0 309 
779248 I 687 15{o642 •1445 0 297 

ENTER C•8AND CO~MUNlCAT!ON HLAC~OUT "CAD FACTO~ • Oo05 G 

779246 0 667 1510642 .. '445 0 297 
779250 I 687 1510863 0243 •0782 
779252. 667 152 , 279 11JJ0 •4o084 
779254 0 6ff7 1521016 2,391 •7oA64 
779256 0 687 1510460 30949 -11.647 
779256 16K7 1521126 'I 492 ·150517 
7792601667 1521464 61416 ·19,337 
779262 o 6H7 1521575 8 I 002 •220064 
779264 0 687 152 0 549 1 o214 •22 . 051 
779266 ' 687 152,264 7 0 485 ·20 .691 
779268 0 667 151,790 6 0 324 ·1~.R72 
779270,6 87 1510912 5150] •17o1J2 
779272 0 687 15to594 5,)65 ·1so370 
7792741687 151,256 4. 994 •13 0 607 
779276' 687 15io10K 4 I 396 •1!, S59 
779278,687 151,019 3, 754 •10 ol16 

. 7.792@01HZ. •• _ _ ___ ··-- ·· · . uo,9JL _ . - 31Z39 . •9 ,004 
779282, 687 150, 874 21930 •9,17R 
779284,687 1511023 2 I 853 -9,660 
779286 I 687 151,547 31 622 ·10 . 567 
77928K 1 687 l5i,504 3, eoo "111257 

MAXIMUM HEATING RATE 

77928•' 687 1511 5 04 3,800 •110257 • 7792900667 1510114 3,680 "11 • R21 
779297.,687 151o916 4 ,31e •12 . 434 
779294,687 151o560 3' 947 ·120955 
779296' 607 1510642 4,694 •1J, 655 

GLIDANCE l~ITIATE AT HOOT> •700 FT/Sf.C 

779296 687 
779298: 667 i~~:~:~ 4 694 .:42, ·13. 655 

"140363 

~6Xl~U~ LCAD FACTOR FIRST ENTRY 

77929" '68 7 m:m 4' 425 ·140363 
779300 0 667 '0 022 •150145 

.779302. 687 1521546 5, 033 .16 0 013 
779304. 687 151,816 '. 421 •160722 
779306 06 87 152 I 973 6' 126 •19 ,2 43 
779306 1667 1530624 9 0265 •2~o416 
779310' 687 158 I 942 15' 725 •52.352 
7793120687 170.614 19,853 •68,179 
779314,687 •177 1053 11. 058 ·{270179 
779Jl6' b67 •U9 1643 80905 ·157 016 5 
779316,687 •l68 I 405 11•J2 ·176,233 
779320' 687 •168 0 170 , 121 ·179o5JJ 
779322,687 •168 1953 I 943 1790622 
779324,687 •168,909 I 307 179,143 
7793t61667 •166,944 • • 429 171'.471 
779326 0687 •169 0217 ... '564 !77,916 

l_,, 
77933J1 687 ·•1690713 ... 213 t77oJ65 
779332 0 687 •1701417 127] 17R,32B 
7793)4,687 •1711006 2 1JU -{750526 
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APO""O H MISSION 
SPACECRAFT OPaRATION TRA~!CTORY 

•(MU GIMBAC ANG"E&• 

TIME J!JNER Ml DOLE OUTER 
SECONDS CEGREES DEGREES DEGREES 

7793361667 •P21900 8' 014 ·!511872 
779336 I 667 •1791,92 16I140 ·us .111 
7793401687 167 1Z51 201148 •89 ,71 2 
7793421667 153 I J99 14 I 7)6 •48 I 66) 
7793441687 1471244 4 '229 •161866 
779346 I 667 1461648 •11756 •2 1 256 
779)48 1 687 1471J)4 •1646 •4,950 

FINA" PHASE 

779343' 687 1471334 •1646 "4 I 950 
779)50 I 667 1481898 6I124 •211564 
779)52 I 687 1491441 81278 •21 I 581 
779J541687 148 I 449 61686 "231481 
779)56 1 687 1471121 31l79 •151263 ' 
U9J~H I •R7 14~1408 "I 1222 •4125' 
779360 1687 14617)7 •5 1610 6 I 754 
779362,687 1481)59 •9 I 9)4 191400 
779)641687 1511609 •15 I 053 35 I 8)) 
7793661687 156145) •191158 53' 402 
779)66 I 667 1621474 •21 165f 7i1H9 .. 
7793701687 1681124 •22 I 299 811 710 
7793721687 1691555 ·221265 921350 
7793741687 169 I 92Q •221218 93' 969 
779376' 687 1701299 "22I145 95' 585 
779)7tt 1687 1701462 •211976 96 I 424 
779380' 667 \7Q I 022 -21,696 95 I )41 
779382 I 687 169 1046 ·211284 92 I 509 
779384 1687 1671553 •201846 88 I 222 
779386 I 667 1651H9 •20 I 580 821843 
7793881687 1621794 •20 I 549 76. 739 
77939J,687 1591722 •20. 451 70o168 
779392' 687 1511009 •19o6 0o 63. 581 

EXIT c•BAND COMMUNICATION B~ACKOUT 

779392 I 687 157 1009 ·19,600 63. 581 
779394,687 1551123 ·18.219 57,698 
779396' 667 1551844 • 18. 099 57' 623 
779398. 687 m:m ·111833 51, 477 
779400,687 •171787 51, 522 
7794021667 154 I 457 •171936 58,405 
7794041667 1551090 •181137 60,162 
7794061667 156 I 725 •18. 291 62' 398 
779408' 687 1571567 •181472 64,441 
772'1lli .~ .8? - --. - - . . . U6,96L _ __ _ ··- · . . ... .... , 181749.. - ---- · -· · -·- --- . 661076 
779412,687 1571011 •19 1001 67. 951 
7794141667 158 I 438 •18. 866 70. 393 
179416. 687 1591676 •18,828 72' 834 
7794161687 159 I 7'7 •19 I 238 74,717 
779420 I 687 1591386 -19,500 76.508 
7794221667 1601717 •19. us 78. 891 
779424,687 1621'53 •18 ,823 8£, 369 
7794261687 1611994 ·19,233 82' 541 
779420 I 667 1601700 •19 I 439 92,hi 
779430' 667 1601850 •18 I 776 8i. 388 .. 

EXJT SaaANO COMMUNICATION BLAC~OUT 

779430,687 16o 185o •18,776 81, 38R 
779432, 687 ~~~:~:: •180313 8cio385 
779434' 687 •181684 78,740 
77~436' 687 158,171 .19,859 77, 076 
779438 I 667 1561021 •18 1111 75' 991 
77:;44 0 , 687 1561307 •171461 75' 031 ; 779442 , 687 1571246 ·17 1708 73,619 
77!/444 16tP 155,547 •18 1030 7i. 991 
77;446,6d7 1541442 •17 , 240 68. 829 
779440 687 148 746 •131229 49 804 
779'15 0 i 667 140:,62 •J '759 18: 354 
779452 ' 687 1J I 46ij 10 I 064 •16. 062 
771454,6d7 1451201 211 038 •47.352 
77Y456 1 61)7 150167Z 24 I 534 •64,215 
779458. 637 15 01 985 24 I 231 •65 1 884 
7714601687 1510197 23' 790 •66' 277 
779462,667 1511100 231852 •66,546 
779464,687 150 I 724 24 I 247 •66 I 701 
779466' 6d7 150 I 220 241439 •66. 388 
77946Ho667 149 I 576 241048 •65o 123 
7794701667 1481896 231178 •63o 163 
7794720687 1461161 221138 •60 '690 
7794741687 1471256 211156 •51 ,682 
779476,687 146 I 005 f~:m •54. 071 
7794781687 144,643 •501081 
779480,687 1431171 181446 •45 1859 
77Y482t 6B7 1411702 17. 273 •410577 
779484,6d7 1401340 15 I 928 •]7, 363 
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APO~~O - H . MISSION 
SPACECRAFT O~IRATION TRAJECTORY 

•IMU GiMBAC ANG~E&• 

Tl~I INNER MIDDLE OUTER 
11;0NQ5 CEOREES DIPRIEI DIGREEI 

11uu 1u1 Ut1'35 14. 422 •'30229 
779081657 W:Hf 121791 •290173 
nuto 101 111036 •25 0 205 
779492 I 681 1)61718 91287 •2io266 
~7'4941687 1361323 71•0' •18o4D4 
1794961687 1361268 7 0'78 •18.106 
7794981681 1361478 I 0149 •190987 
779'001687 131,on 9 0 711 •240373 
779,021687 138 0262 ~~:g; • Joo 829 
779,041687 lJ9 I 957 •38oJ8J 
7795061681 101994 160995 •460277 
779,081681 h4 I J88 18 0 9J6 •54 0 336 
779'101681 1471088 20 0 4J5 • 6?.o 25J 
7795121687 146 0 787 19 0 947 •6io207 
7795141687 1441J1D 180033 •5J 0 611 
779,16. 687 14i1'92 1' I '96 •44o601 
7795181687 \39 I 2,6 12 I 445 •3'0814 
11n20 168? 1381'97 

11 i"' •J2 0 996 
779'221681 138 1454 10, •u •32 0 542 
779'241687 1381403 101'90 •J2 0 572 
779526' 687 1Ja100 101649 •3)1617 
779'28' 687 1361753 10 I 90J •JS,463 
7795Jo 1687 1391127 11145' •38 0 066 
779532, 687 4J91BU 121170 •411424 
779'34 I 687 1401645 12 I 98J •45o1J2 
779'361687 1411486 131886 ··4'1'869 
779'381687 142,531 141734 •52 0 684 
779540 I 687 143' 685 15 I 587 •56 0 555 
779542 I 687 1441917 16 I 409 •6bo472 
7795441687 1461171 171142 •640415 
7795461687 147 ,'98 17 I 669 •6R I 362 
779546' 687 1481487 18 I 014 •?21270 
779550168? 1491112 18 I 01!: •751140 
779552' 687 1481800 17 1619 •751716 
779554168? 1461050 17 I 029 •750184 
779556 ' 687 1471182 16 1336 •741'3J 
779558 I 68? 1461118 15126' ·7i.67J 
779560 I 687 1391'46 10 0 895 •5?.1845 
779562 I 687 1321281 I 137 •n 1 OOJ 
779564 I 687 1321000 •141'76 1J I 17J 
779'66 I 687 1J91590 •25 I 293 "I 66J 
779568 I 687 1471843 • 28 I 796 1i I 950 
779570 I ~87 150 11JB ·28187' 79o,10 
779572 I 687 1501671 •281510 82 0 766 
119'7•' 687 150 I 511 •2A1054 81o32A 
779576,687 149' 473 •2?1551 821196 
7795781687 1481119 •261987 B012J5 
779580,687 146,707 •261355 7Ao080 
779'82 I ~87 1451-'36 • 25 I 656 75 I 971 

. __ _ . zz9~0~,toz . __ - - - · ___ . _ ~ ..... ooa__ ___ . •24.oHI 7). 907 
779586 I ~87 1421702 •24 I 052 71o890 
779588,687 1411458 •23o 03' 69 I 926 
779590 I 687 140 I 217 •22 I 07Q 671996 
7795921687 1J9,000 •211052 660111 
7795941687 1J71806 •191985 64' 271 

~AXIMUM "CAO FACTOR SECOND ENTRY 

779594 1687 1371806 •191985 641271 .. 779596166? 1J61631 •181879 620478 
7795981667 1351449 •171780 60172J 
779600 I 687 l3J I 588 •160450 57' 059 
779602168? 1261346 •10,448 371810 
7796041687 1201116 21JJ0 71527 
779606 I 687 1211 45' 171042 •240612 
779608 I 687 1291696 26 I J65 •5'1 345 
7796101687 1J51600 281583 •731JJ5 
7796121687 1371152 28I171 .. 7,.. Q36 
779614 I 687 1J?15B1 271490 •8io56A 
779616 I 687 1J7 I 456 26 I ?84 •8Jo9J2 
779618 I 687 1J6 I 651 251 52? •8,1991 
779620' 687 1351611 2J I 845 •871312 
7796221 687 1J• 1469 221 560 •871155 
779624 I 687 1J2 0H23 2117oe •851774 
7796261 687 1291763 20 I 280 •8)1479 
77962R 1 607 127 I 049 18 1 OJ1 •81' '40 
7796301687 1241948 15 I 9J8 •771914 

"779632,687 1151517 u, 689 •57,964 
779634 I 687 105o094 1215 • 27,967 
779636 I 687 1021249 •15 I 862 4 '438 
779630; 6R7 108,810 •29 I 472 J9 I 88J 
779640' 687 120I161 •34131• 72 I 981 
7796421 687 1251498 •J2o26? 890481 
779644 I 687 125 I 255 •291254 950J16 
779646' 687 1231140 •271194 971729 
779648 I 687 1211949 ·25 o Joe too o &5o 
779650 0 687 1281349 •220682 104 0 075 
779652 0 661 11 109J •190964 to?,114 

~ 
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APO~LO H MISS JON 
SPACECRAFT OPERATION TRAJECTORY 

•!MU GIMBAC ANGLES• · 

TIM~ INN~R MIDDLE OUTER 
SEcON05 ·CEGREES DEGREES DEGREES 

779654 ' 687 h6oOJ6 •Uo25b U0o'37 

T<RM!NATION OF cMe GUIDANCE 

779654' 6117 1160036 •160250 !10 0 331 
779656,6117 1p,,01 ·12' 996 113 o •83 
7796511. 687 hO 0 783 ·10o476 116 ,699 
779660' 687 1()8,707 •fti086 1200157 
779662,687 106' 203 •5,973 i22o696 
779664' 687 1020993 •5o007 !23.128 
779666,687 9918JH ••• 1J2 i22o'35 
7796611 0 687 91,111 ., 0 223 U'i o 655 
779670;687 94 I 308 - 2;07 UOo807 
779672,667 91 o J7' "1o885 U9o99' 
779674' 687 eeo8J6 "1o2JO U9o263 
7796760687 86 0 732 •0502 U8o600 
77967!!,687 8• 06J4 o15o {17o96' 
779660,687 82 0 445 0620 U7o3'6 
779btl2 1 6H7 Bo 1 •77 10005 f16o158 
779684' 687 780879 10'98 !160209 
779686' 687 77, ,,, 20023 !150681 -4 
7796811,687 7 6; 02) 2o •u U5oi55 
779690' 687 74 I '49 2,690 114o6J2 
77969?.,687 73 ,295 2' 995 !14 0123 
779694,687 72, 352 30371 113· 628 
779696;687 71o605 Jo 69• !13 0 •83 
7796911' 687 700867 3 0 919 U3o197 
7797000687 700116 •o120 {140111 
7797020687 690580 • 03'6 U•,430 
779704 .o87 69,235 4 0 562 U•o149 
779706 ,687 681834 • 0697 !15. 060 
7797 C8 06R7 681322 40185 U5o365 
77971Uo667 670907 40860 U5o66B 
779717.,687 670692 4 0947 {15,973 
779714,fl87 670507 5 0 040 1160274 
77971'>,094 67 0 404 5o 024 1160332 

D~oGU~ PAHACHUTES DEPLOYMENT 

77971'>' 094 670404 5o02• h6oJJ2 
77972~.094 640743 70545 •70o263 
779735 ' 094 660817 2 0 748 490120 
779745' 094 67' 413 10316 1 o'70 
77975~.094 67 ,549 0946 ·!36. 892 
779764 '687 67 0 559 o80 90 0 816 

- - - - --- -- . - ~ - - · - --- --- - -· - - ·· -

~Ai~ PARACHUTES OEP~QYMENT 

779764 0 OA7 671 '59 0869 9o' 816 
779794. 687 670450 093' 136 0215 
77'Hl;24, 687 670355 1993 -101,216 
779854' 087 670260 1o052 JOo679 
779884, •A7 670165 1o110 ·178 0 693 
779914 0 687 67 0 070 1o169 •200138 
779944 t 667 660976 1o228 i28o896 
779074,687 66 0 881 10287 •560185 ... 
760 C0 4,0U7 66,786 10'46 lJ6. 581 
7AOOJ4 ,607 660692 10•05 •27,459 
7R005:lo094 66o6J4 10•41 130512 

LANDING 

7Aoo5Joo94 66 06J4 1°•4i 13 0 512 

L 
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TABLE XXXIII.- ENTRY - Continued 

(e) Aerodynamic att1tudes and load factors 

AEROC~~A~. IC LOAO FACTO~S AT THE CENTER OF GRAVITV 
T .IM~ ANGLE OF A TT ACK ANGLE CF SIDESLIP LIO X COMPONENT Y COMPONENT Z COMPONENT TOTAL 

UAY ~R MIN ~Et; Of.GREEB DEGREES G•UNI TS G•UNITS G•UNITS G-UN ITS 

9' 0 1 26, ~B,69, 160 '26 ·,CO ,298 ,coo ,coo · ,coo .coo 

ATMOSPHERIC ENTRY 

9' (1 1 26 t ~~' 695 160,?6 "•00 '298 •ODO •ODO "•000 •DOD 
9' a , n, '6811 16Q,J6 •.01 0297 1000 • 000 •.coo .aoo 
9. QI 27 1 2 16R7 160145 ·.02 1296 1001 ,coo •, ODO .001 
9. QI 27 I 4j688 160,54 •.04 ,294 ,001 .ooo -.ooo .001 
9 I 0' 27, 6' 687 16016) ·,o7 .293 • 001 .ooo -.coo • 001 
91 QI 27 I 8,687 160 110 · ·1< '292 1002 1000 • '000 ·002 
9 I o , 271 10,687 1601?7 • • 19 • 29l, ,002 .coo .,ooo '002 
91 01 27, 121687 160,82 • '28 • 290 1 ooJ 1000 •• ooo •003 
91 01 271 14,6A7 160184 · ·41 • 29ii '005 .ooo "• 000 •Q05 
91 o, 271 161687 1•0181 •,58 • 29ii 1 001 .coo -.coo '007 

ENTE~ SoBAND COMMUNICATION 6LACKOUT 

91 o , 27, 161687 16Q I f.1 • ' 58 ,296 1001 '000 •,ooo .00 1 
91 Ot 27 1 16 1 687 1h0 I 7) •,79 1292 1010 I 00Q •1001 •01 0 
91 01 271 <b,687 1ftQ I ~6 -1.02 '294 1015 oOOO "•001 •015 
9' 0 1 271 <21687 16Q I J2 -1.24 .298 1022 oOOO ··001 •022 
91 01 27, 24,687 m:~~ 

-1 . 37 1302 10JJ .ooo "•002 ·033 
91 01 2 71 26,687 -1. ~1 o306 I 048 oOOO "•003 •Q 48 
9' 0' 27, ZB 1687 159' 77 -1.04 '306 1 o?o •DOD ··004 •070 

EllTER ~-BA~D co~~. IJ~ lCATlON HLAC~OUT LOAD FACTOR > o,05 

9' a , 21 , 28,687 1591 77 -1. 04 .306 1010 , DOD ··004 ·070 
91 0 1 271 ~016A7 160 ,12 . '" • 301 1101 1000 · ·006 •101 
9' o , 21, n,687 160' 61 " ' 84 1293 1145 .ooo •oOOA •145 
9 I o , 27, J41687 160 14 0 -1'1J .297 1204 ' 001 ., 011 ·204 
9 I 0 1 27 1 J6 16A7 159175 -1.06 '306 1284 .001 ··016 • 284 
9 I 0 1 27 1 .i8 16A7 160 119 - .79 • 300 I 390 • 001 •• 021 ,]90 
9 1 01 27, 4Q 16A7 160137 -1.12 1297 1514 '002 •.028 .51 5 
91 a, 27 1 42,687 160103 •I 57 ,302 1663 ,001 . ,031 ,664 
9. o, 27, 44j 687 160137 -1. 23 • 297 1848 '003 •,Q46 ·649 
9 1 0 1 27, 46 06A7 160,05 ··61 '302 11061 .002 •1059 1 ·0 62 
9' 01 27 1 ~8 0 687 100102 -1. 16 o3C2 11311 '004 •,073 1 · 313 
9. Gt 27 1 ~0 1 687 1~0140 -1 . 24 .297 11606 '006 • '081 1·608 
9. 01 27 1 ~2,6A7 1~0.1s •• 84 ,]QQ 11927 000 5 • o 106 l • 930 
9' a, 211 >4 1 68~ 159,92 ... 65 1304 21282 • 004 -.128 2.2e5 
9, o, 27, ~6,687 159191 · ·•2 030 4 21671 ,005 •,149 2 .6 75 
9' o, 27, ~6,687 1s91n • ,62 0303 3' 086 ,oos •1172 3. 091 
91 P I . 2~ I - - 168ij - - - 1~912' _ _ - ~ 112 _ · - ·- · . 1304 . 31515 I 007 •119? 3,521 
9' 0' 28' 2 16A7 159189 -1 .07 0304 31949 0012 • • 221 3,955 
9 I 0 t ZB I ~,688 160103 -l.34 1302 41422 .011 •,246 4. 428 
91 Qt 28 I 61667 160, :3:8 • '77 0297 41896 • 011 •,265 4.903 
9 I cf 28 I 81687 160125 •, A4 '299 51319 • 012 •.290 5,327 

r.AXIMUM HEATING RATE 

91 0 1 2b1 8' 687 m:g • ,84 1299 UH • 012 •,290 5' 327 .. 91 0 1 28 1 101687 -1.21 '305 • 020 •,320 50686 
91 0! 28; 1Z 16A7 160140 •,65 '296 61042 • 011 .,327 6.os1 
9 I a, 28 1 14 1687 16C,06 -1 .2J ,302 61281 .022· • ,348 6.291 
9 I o, 28, 16,687 16Q,C5 •,71 1302 61463 . 013 • 'J5fJ 6' 473 

GLIDANCE l~ITIATE AT ROOT> •700 PT/SEC 

9 0 28 16 687 
i:~:~~ ",71 ,302 6 '463 '013 • 359 6 ,473 

9: a: 2a: 1~!6e1 "1 •10 I 298 61585 '021 ":358 6·595 

~1 X t~. UM LCAO FACTOR FIRST ENTRY 

91 QI 28, 181687 1691F ·=:~~ '298 6 1585 : g~; "' 358 6·595 
91 o, 28, 20,687 15 I l :m 61563 .,372 6. 573 
91 01 28, 220687 160. 32 •,9? 60552 .018 •,356 6.561 
91 01 28, 24,687 159141 -1.06 0312 6·361 .019 .,368 6.311 
91 0 1 281 261687 160121 "', 91 0299 ~1231 I Q16 •1342 6·241 
91 a , 281 28 1687 159158 -1.06 I 309 51947 I 010 .,335 5.956 
91 a, 28, J0 1687 159169 -1 .10 • 307 51686 .010 •.323 5.695 
91 o, 281 J2,68 7 159197 .,79 0303 51419 I 012 • .302 5,427 
91 o, 28, J4,687 i.59151 -1.38 1310 5111' .020 • ,294 5.1n 

9' o 1 2~, J~,687 159130 -1 . 08 131' 41857 I 015 •,283 4·866 
9. a, 2u 1 JB 1687 159161 • • 53 '308 41670 'OOR -.259 4 ·677 
~I o, 281 ~Q,687 159174 -1 .02 I 307 41508 I 013 •,255 4 ,515 
9 1 01 28, •21687 1,9162 -1 .4 5 '309 41365 I 018 -.20 4 ']72 
91 01 28, ~4168'/ 1'9129 -1 .10 131' 412.Z I 014 •,241 41249 
91 01 281 461687 159102 ". 66 13l1 41147 o008 •1246 •·155 
91 01 28 1 ~8 1 667 158199 .,73 '318 41081 I 008 •,243 4.Q95 

L 9' 01 28 1 !>0 1 6A7 159,19 -1 .18 I 315 41060 I 014 •1239 4o067 
91 01 281 ~2,687 159158 -1. 34 '309 4' 064 1015 •• 23' •·010 
9' 01 281 ~41688 159167 ·1. 1' '308 41014 0014 ··224 4 o0 80 
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APOLLQ .H MISSION 
SPACECRAFT OP2RAT!ON TRAJRCTORY 

·AEROCY~AM !C ATTITUDES ANO LOAO FACTORS• 

A~ROCY~AM!C LOAD FACTORS AT THE CENTER OF GRAVITY 
TIM~ ANGLE OF A TT ACK ANGL~ OF S!OESL!P LIO X COMPONENT Y COMPONENT Z COMPONENT TOTAL 

IJAY hH MJN ~ o (, DEGREES DEG~EES G.UNITS G•UNITS G• UNITS G- UN ITS 

9 0 0 1 28, ~6, 6 A 7 159 06 0 • 0 64 . I 308 4 1098 1 008 •1226 40105 
'l o 01 :c:!U , ~8 ,66 7 1 ~90 ) 6 -.s1 t312 41131 • 006 •,240 40138 
'I, 0 I 29 I 1 6AQ 159 o O?. • o70 1317 4 1167 1 008 •,247 4017 .5 
91 Q ! 29 I 2 ,6A7 158066 -.as 0323 41197 ,ou •,255 4.205 
9 I 0 1 29 1 4 ' 68"! 158,6 0 ·1.07 1323 '•222 ,oos ··2" 4 0 zi9 
91 o, 29, 6 1 6R7 158,82 •1o35 .326 4,234 o009 •• 255 40242 
9 . 0' 29 0 8 1 68., 159025 -1.n 1314 4 , 232 , 008 ... 2•8 4.239 

FINAL PHASE 

9 ' Q I 29 , 8 t 6ti7 159,25 "1o27 1314 41232 1 ooa •,2'18 4 . 239 
9 I 0 1 29 1 10 1 bR7 159 0 45 •o55 1311 41196 I 007 •• 234 40203 
9. o, 29 , 12 , 68/ 159,04 • ' 56 I 317 41108 ' 007 • 1236 40115 
9 0 O t 29 , 1 4, 6R7 158173 •. 81 .322 • 1008 . 009 •,242 4 0 015 
? I 0 1 29 , 16,687 158038 "lo 13 0 327 3oA90 .013 "' 2'1 30897 
9 ' QI 29 , t0 1 6R 7 158,15 "1o37 1331 3 1764 • 015 •• 236 30772 
9 I 0 1 29 , CQ,687 158 ,Q6 -1 .38 1332 31635 ·015 •1230 30642 
9 I Q I 2 '/ I ~~ I 6.8 J 1~:i8.:!4 "1 o08 1327 31512 .011 " . 21e 3o5i9 
9' 0 1 29 , 1.4 ,6 67 !58 , 4) •,98 0326 3, 377 .010 •• 208 3oJeJ 
9 . 0,1 29, £ 6,687 158149 •o95 ins 31239 • 009 .. t 199 3•245 
9 I a, 29, £8 ,6 87 158 050 • o94 1325 ~ ;Hj .ooe ... 191 3,109 
? I Ot 29 1 J Q,6A7 1~8,4 2 ". 91 • 326 .ooo "118~ 20979 
91 0 1 29 , 321687 1 56 1~ 2 " . 8Q '329 ?. , e51 o0 07 • 11 ?A 20856 
9 ' O t 29, J4 1 6A"7 1 ~8 .Q6 .. t 74 I 331 21740 o006 "1173 2·746 
9 . 0' 29, J6 I 68 7 157,9 2 • . 7Q I 3J4 ?. • 641 • 005 •01 68 2•646 
9 ' Ot 29 , .Hl , 6Al 157189 •,74 I 3)4 2 1555 • 006 • 1163 20560 
? , Ot 29, llC ,6 8 7 158106 •.91 1332 2. 484 .oo7 •,157 20489 
9 0 0 1 29 , 4t:,6R7 158143 - 1 . 19 o326 21426 •009 • 01 50 Z.430 
9 , Ot 29, 44,6k7 158,82 " 1o44 '321 20375 .010 ··1'~ 20379 
9 ' G t 7.9 , 46 , 6f\7 158,94 -1 .47 1319 ?. 1322 . 010 •1139 20326 
9 0 Or 29 , "lH,667 158 , 55 "1 o21 132• 2. 261 • oaa •,139 20265 
Q ' 0 1 2Y , ,Q ,68 7 157 184 •,85 ,335 2 0196 o005 ··1'1 20200 
Q 0 0 1 29 , ~21687 157,6 4 - 0 68 • 338 2 o148 0004 •• 139 20153 

f.XjT C•BA~D COMMUNICAT ION B~ACKOUT 

9 . o, r.11 , ?2 , 687 1~7 , 64 • 068 1338 21148 ,004 • 0139 20153 
9' C 1 1:!9 1 ~ 4,6 R f:I 157,?9 "0 78 1332 2 1116 I QQ5 • '126 20120 
9 ' 0 1 29 1 ~6 , 6H7 l ~i8 ,4 2 " 1o53 ,327 21088 oOQ9 •• 129 2o092 
9 . c , 29, ~ fi,t"1Fi7 158 , 60 -1. 59 • 324 21055 • 010 "' 125 2o059 
9 I Q I jQ I ,ott~ 158,24 • lolO ,329 ?.1011 • 006 • o 126 2.015 
9 1 0 ' )O, 7. I 6A 7 157,74 ... , 46 • 336 11967 • 003 ··127 10971 

" 0 I 3Q 1 4 t bf\13 157 1 A3 • o62 ,335 1 19 38 1004 • o 124 10942 
9 I 0 I :JQ 1 6,b b } 158,Jo -1.48 • 327 11920 • 008 • 1119 1o923 
9 1 Q I )Qt ts , 6 €\7 156 I 4f.t -1, 75 1326 1t894 .010 -.111 10898 
? ' U1 3C , 1C d~ 81 1n . e~ - : t ti8 _ . . . . - . .. _;JJQ . 1t858 .oo5 -.119 10861 

" fJ I J O I 12 ' 6fl 7 1 57 , 59 • ,49 0338 11830 , 003 •, 119 10834 
9 , 0 1 JQ 1 l4,hR7 15e,11 -1. 05 .331 1o821 0006 •, 115 10825 
q , o, 30 ' 1() I 6P.7 158,46 - 1. 70 '326 11 811 ,o09 •o 112 1 08 1• 
9 , 0 . 30 , 18,6tt7 157,91 ·1o17 ,334 11786 0006 • 1114 1. 789 
9 0 0 1 3Q , l0, 6fl7 157 I ~fl - . •1 1340 11766 ,002 · • ,116 1 o770 
9 I 0 1 3fJ 1 l2 ,6R 7 150 ,01 •o94 .332 11769 ,QQ5 •1112 1o7'3 
9 o 0 1 3() 1 l.4 , 6H7 158,4 2 "1o78 I 327 11772 • 009 ··109 1o775 
9 ' 0 1 30 1 l6 1 6 R7 157,84 "lo25 ,335 11759 • 006 • ,113 1o763 
9 . 0 ' 3Q , lij,687 157,36 • 0 37 I 341 11 752 .002 • 0115 10756 
''o 01 30, JQ ,6 87 157,9 7 •o91 ,333 11770 ,QQ5 •,112 1·773 

EX jT S•BAND COMMUN! CAT I ON BLACKOUT -· 
') o 0 1 JO, JC,687 157,97 ,. I 91 0333 1 1 ??O , 005 • ,112 1o773 
Yo 0 1 J Q, J£1687 15A , 41 "1 o81 '327 10786 •010 • 1110 1°790 
Q I e: ~8: ~~ :~ ~~ f57,7 5 "1 o27 • 336 i' 785 :88; ::11~ 10789 
9 0 57019 • ,56 • 344 ' 789 10793 
9' C t JQ, jH,687 1571a2 ". 88 ,335 11A20 o005 •• 111 1•824 
9 ' C1 3Q , ~C . 6ij7 158145 -1 . 58 '326 11854 1009 "0114 1·857 
9 ' Gt 30 , 421 6P. 7 157 189 "1 o36 • 334 11865 • 007 • • 119 lo869 
9 . 0 ' 30o 44 ,68 7 157,05 •,65 1346 11 ~74 • 004 -.126 10878 
9 . U! 3\j 1 ~ 6 1 6A 7 157. 41 • o AQ 1341 1 •911 • •003 •1125 109{6 
9 ' O• 3Q 0 46 1 6R 7 156 1~7 -1, 30 0327 11965 ·.ooo · .121 1.969 
9. Ot JQ, :>Q ,6 B7 156 I 4 1J "1 o36 • 327 11999 • oo8 • •124 2•002 
9 0 Oi )Q, ~£ ,6 R 1 157 , 63 ·1018 '338 21 012 .001 • t 131 20 oi.6 
9 o O• 3Q, !:>4 ,61:\ ii H; :~ 9 ·: :~! 1345 21 032 :88~ •0128 2 ° 036 
9 ' 0 1 30, :>6 , 6R7 0342 2 I 068 • 1128 2o072 
91 u, 30, '.::19 ,~87 157172 "1 o10 1337 21109 1007 • o 136 20114 
9 ' 0 I ."51 1 1 6R~ 156, 13 -1. 02 .330 2 0154 • 006 -.135 20158 

' . (; l Jl I 2 1 b87 157,97 •• 98 1333 21186 • 006 •11)9 20190 
9 ' 0 I J i 1 4 I 6fl 3 15 7,~Q -1. 04 • 342 ?.1209 • 007 ··1'6 2 0 214 
9 ' 0 I 311 Oo087 156 I Cj4 -1 .11 , 348 2 1237 1007 • o 151 20242 
9 . 0 ' 31 • U,6R7 156, 941 " 1o15 1348 21282 • 008 •1154 2 0 287 
l , 0 1 311 101687 157,33 " 1o15 134' 20342 • ooe -.155 2 0347 
9 . 0 1 31 1 12,6R7 1~7,8 0 -1.12 1336 2140 6 .oos • 1154 2. 411 
l 1 0 ' 31, 14 t 6fi J j58,QB "1 o04 • 331 21467 1008 •.156 2o 472 
9 . Ct 31 1 16,6R7 1,7195 • o97 1333 ?.1516 .oo' • 1160 20522 
9 1 Ot 31 1 lij , 6R7 157174 •,91 1336 2 1564 •D07 •,1 65 20569 
9. Ut 31 , t Q , ~fl7 157 144 •088 • 341 21608 • 007 •1171 2 0 6i.3 
9' O! .311 t2.6 8 7 157,13 ~,9Q 1345 21649 o007 •• 177 20655 
9 . 0 1 J1 1 1-4 , 6A7 156,86 • o97 1349 21690 • 008 -.183 20696 
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APOl.1.0 H MllSION 
SF ACE CRAFT O~•RAT I ON TRAJ!CTO~Y 

•AERODYNAr.lC ATTITUDES AND 1.0AO FACTORI• 

AERODY~A~· 1 C I.CAD FACTORS AT TME CENTER OF GRAVITY 
T !ME ANGl.E OF ATTACK ANGl.E OF SIDESI.!? I.lo X COMPONENT Y COM~ONENT Z COMPONENT TOTAi. 

DAY HH MjN ~~C DEGREES DEGREES G•UNITS G•UNITS G•UNITS G·UN I T6 

9 I Ot 31 , <61687 156068 •1007 1352 21730 I 009 •0188 20737 
9 I 01 31, <81687 156,56 -1.18 1354 21 76• '010 •0192 2' 176 
9 I 0 0 )1 0 J0 06K7 156063 ·1.27 I 35, 21809 '011 "• 10• 2 0 816 
9 I o, :l11 )21687 156159 •1037 0 354 218H I 01?. •0196 2 0848 
9 I 01 31, .141687 156061 •1 050 I 354 21870 0 013 •0198 20876 
9 I 01 311 ~6,6ft7 156064 -1060 0 353 21892 0014 •0199 2 08 99 
9 0 o, 310 J8o687 156169 - 1070 0 353 2 I 910 0015 -.200 2o 917 
9 I 01 310 ~01687 .· 156 I 76 - 1076 1352 2i928 0016 •0200 2 0935 
9 0 Ot 31 0 ~~ 1 687' 156182 •1o60 0 351 2 1U4 1014 0 • 0 200 2 0 950 

g: 01 311 ~41687 156 0" -104' I 351i 21g54 0 013 •0201 ~ :g: ~ 01 310 ~6,687 156091 -10J8 1349 21 61 0012 •0201 
? I 01 311 ~81687 156093 -1027 0349 2 0 966 oOU ::m 20973 
91 01 310 'Oo687 156099 •1o04 030 20971 0 010 2 o 971 
91 01 311 !>2o687 157010 • 0 85 1346 21901 o008 -.200 2 0 9~8 
91 Ot 31 0 !>41688 157019 ., 73 1345 21991 I 006 -.199 2 0998 
91 Ot 31 1 '6 1687 1'7 0 24 •o72 oJH 21999 0 006 •1190 30005 
91 0 1 3~1 080687 m:n • 0,, 03 44 31001 o007 •0200 3°00s 
91 0 t 3 0 t 688 •o72 o3H 31001 0 007 •1200 3 °00' 
9 0 0 t 32 0 2,687 157024 -,ao I 344 2 I 999 I 007 -.109 30005 
9 I 0 I 321 41688 157 1 JO •o92 1343 21993 I 008 •,191 20999 
9 I 0 I 32 1 6,68? 157026 "1o08 I 344 21980 I 010 •1197 20986 
9 I 01 321 81687 157033 "1o23 I 345 21967 1011 • 119 5 2 0 973 
9 I o , J21 10168·1 157127 -1 04 0 0344 21947 1012 •0194 2 0 953 
9 I 0 1 J21 121687 1'7 I 33 "1o51 1344 2 I 929 1013 • I 192 2 0 9]5 
91 01 321 141687 157136 ·11 56 I 343 21909 I 013 • o 190 2 091 5 
91 01 321 161687 1'7 I 24 ·1054 I 345 2088) I 013 •1190 2 0 890 
9 I 01 J2 0 181687 157 118 -1041 I 346 21u1 1012 • 0189 2 086 7 
91 0 1 32 1 20 1687 157105 - 1020 I 348 2 I 837 0010 •1188 20844 
9 I 01 )2 1 <216R7 156186 • 0 94 I 351 2 1814 I 008 • o 189 20820 
9 0 01 321 <4o687 156 I 61 -.12 I 354 21791 I 006 • 1190 20798 
9 I 01 :l21 ~6,687 156040 •o60 1357 21173 1005 • o 191 20780 
9 I 01 321 28 1687 156120 •o65 1361 2 0 759 1005 • 1192 2 0 766 
9 0 01 321 )01687 156112 • o 15 0362 2 I 754 0 006 -.192 20761 
9 I o, J2o .121687 156110 " 1o01 I 362 21756 I 008 • o 192 20762 
9 I 01 32 1 J41687 156116 -10 23 1362 21764 I 010 • 1192 20771 
91 0 1 321 .l61687 156127 "1o45 I 360 21178 001 2 • 0192 20785 
91 01 321 381687 156061 -1024 0 355 21803 I 011 • 0181 2 08 09 
9 I 01 321 ~01687 156 0 75 -1023 0353 2 I 825 0 011 • 0181 20830 
9 I 01 321 ~2 1 6e7 156197 - 10 06. 1350 2 I 847 I 009 •,187 2 0 853 
9 I 01 321 ~4 16 87 157014 -1008 I 347 21860 o009 • 0186 20867 
9 I 01 321 ~6 1687 157 108 "1 o16 I 348 20860 1002 - o 186 20866 
9 I 0 1 32 1 481687 157000 -1021 1350 21859 0002 •1187 20 865 
91 01 32 1 '0 1687 156184 "1o08 I 352 21860 I 009 • , 189 2 086 7 
9 I 01 321 ~21687 156 0 75 • 1o07 I 354 21 869 o009 • 1191 2o 875 
91 01 )21 ~41688 156061 •1 o05 0 356 21883 1009 • 119:5 2o8R9 
91 0 1 321 !>61687 156146 -1 00 5 o 35A 21901 1009 • I 196 2 0 908 
91 01 J2 1 !>8 1687 156 I 30 ·1 o07 I '.56t 21924 1009 •1199 2 0 931 
91 a, ]3 1 1688 106 I 15 • 1o10 036 3 219'1 1010 •.203 20958 
9 I Q ~ 3J I 21687 156103 • 1o15 1365 2o 979 1010 •0206 20986 
91 0 I )J 1 11~88 .1!25,U . _"1o21 .1lU 31008 .1 011 •0209 3o016 
9 I 0 1 JJ I 61687 155184 •1o28 I 368 3103& I 012 •• 212 3 0 044 
91 0 I 3J 1 81687 155189 •1 o32 1367 3 I 066 1012 • 021' 3o 073 
91 0 I 33 1 10 1687 155184 •1o38 1368 31087 0013 •0215 3 o095 
9 I 01 33 0 12 0687 155 179 •1o42 I 369 31102 1013 ··216 3 o1!0 
9 I a, JJ 1 14,687 155 1H • 1146 137c 3 oUO I 014 •1217 3o117 

~1x1rur ~cAc FACTOR 5£C0NO ENTRY 

9 0 01 330 14168? 155115 -1 046 o 37c 31110 0014 •0217 3 0117 
9 f ' Q 1 330 161681 155171 - 10 49 137 c 31098 1014 -.211 3 0105 ... 9 I 01 330 18 16 87 155 I 61 • 1o52 1372 3 I 078 0 014 •1216 3o085 
9 I O! JJ, 4::'.0 1687 155 I,, -1066 I 376 3 I 054 0 001 ··217 3oQ62 
9 I 01 331 <21687 155 012 •1037 i38 c 3 0 019 1005 • 1217 3 0 027 
9 I 01 JJ, Z4 1687 154090 "1 o36 I 383 2 1 968 0012 • 0216 2 0 976 
9 I 01 330 2616n 154068 "1 o17 I 386 21898 0010 · ·214 2 o 9C6 
9 I 01 3Jo 281687 154178 -1 o1 7 130 21827 0 010 •• 199 2 0 834 
9 I 01 )31 3016A7 154 I 62 "1 o4 7 138• 21 743 0 013 • • t 94 2o750 
9 I 01 331 3216A7 154144 "1o27 0 393 2 I 664 0010 •119~ 20671 
9 0 01 33 0 )416A7 154109 • ,88 I 399 21582 o007 •0188 2 0 589 
9 0 01 JJ, ~6,6~7 153 161 •086 I 407 21498 0 006 •1185 2 o5 04 
9 I D! JJ, ~8,6A7 153 056 " 1o3J o41Q 2 I 428 o 009 • 117'7 20435 
9' 01 JJo •o,687 1SJ 088 -1,62 I 407 2 I 378 1011 •0166 2·384 
9 I 0 1 33 1 42 1667 15Jo72 -1, 2~ 0410 2 1318 1008 •,16~ 2 0 324 
91 01 )31 •41687 15J106 •o78 I 420 21245 1005 • 116 • 2°251 
9 I o, 330 46i687 152082 ·1029 I 426 2 1178 I 008 

•• 1'e 
2 016 J 

91 01 :lJ1 ·~16~7 1SJ 0 J 6 ·106J 1423 21117 o009 .,138 2o122 
9 I 0 0 3J1 '01687 153 175 • o 'c 1422 21054 I 004 • 1114 2 0 058 
9 I O, 3J 1 ~2o6R7 153124 .. 116 1433 11974 • oo04 •1108 1 o977 
9 I 01 33 1 !>416R8 153028 • 10 2 I 4)7 11911 "'I 005 •110• lo914 
9 I 01 JJ1 !:>6 ,6H 7 1541C1 • 0 41 I 4J1 11~57 1001 •1087 10859 
9 I 0 1 );5 1 ~8,6R7 J541CO •1o07 1435 11788 1C03 •t07ft 10790 
9 1 0 ~ 34 I t 6f\8 15Jo72 "1o22 ,44'1 11720 •1004 • 0 071 1 o 721 
9 I Qt 3~ I 21687 154128 "1 o46 I 434 11604 I 004 •o 065 1·606 
9 I Q I J4 f 4 16fl8 155105 "1o40 1•1e 11508 1003 •.061 1°509 
9 I QI )4 I 6,687 155008 •1o00 o4H 11441 I 002 •1060 1 o 448 
91 0 I 3~ 1 81687 154179 "1o28 1423 114'3 1 DO' • 'o'8 1o444 
91 Oo )4 1 10 0 6f.7 155I18 "1o3J 1417 114'6 1003 •o055 1t44 7 
9 I o~ J~, i~,61;7 155082 • 0 99 I 40t, 11 405 1002 •1054 10406 
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APO"l.0 H MISSION 
SPACECRAFT OP~RAT!ON TRAJECTORY 

•AEROCV~A~ IC ATTJTUOES ANO "OAO FACTORS• 

AEROPY~A~IC ~OAO FACTORS AT THE CENTER OF GRAVITY 
Tjtl~ ANGl.E OF ATTACK ANCl.E OP s1oes~1P Vo ~ COMPONENT Y COMPONENT Z COMPONENT TOTA" 

c;,Y H" MIN ~<c DEGREES OfGRer.s G·UN!TS G•UNITS G• UNITS G· UNtT I 

9 ' 0! 34, 1 4,6R7 137,45 "1 o24 1375 11J78 1003 •;oO 1•)79 

TtRHINAT ION OF CMC GUIDANCE 

9 I 01 :S4, 14,6A7 157 145 •1 , 7.4 I 375 11378 1003 •• oo 1.J79 
9. 01 :54 1 16 16H7 156194 · 1.14 ,349 '11360 .002 •;OU 1.J60 
9 ' Ot ]4 1 l8,6A7 159,97 • • 78 .JJ1 1.J45 '002 ··041 1.J46 
9 , o, 34 , ~o,oA7 H0,69 · 1.00 , J19 1;333 '002 •,oJ9 1•JH 
9 ' Ot :S4, ~ Z ,6117 H1,0 -1.14 ,)06 11325 '002 • ,oH 1.J26 
9 ' 0 1 34 1 G4 1 61l7 161,84 • 180 1JOO l,J29 • 002 •t034 1.JJO 
9 ' 0 1 34 , Gti 16H7 162,22 • • 7) '29 5 1•335 '001 ., 031 1·335 
9 . 0 1 :34 1 GH,6H7 162,52 -1.01 ;292 11JJ9 .002 ··029 1 •339 
9 ' 0 1 34, ~ ·J ,61\7 162 ,82 -1 . 01 , 28B 1 •341 • 002 •.021 1·342 
9 ' a, 34 , )2,6f\7 10J,10 •• 7?, ,283 l,J42 • 001 ··024 1 o J .42 
9 ' 0 ' 34 , j4 I 6137 163 ,49 •• b8 ,260 1,J40 • 001 •o02l 1·340 
9 ' 0 ' }4, j616~7 16J,77 ., I i;i9 I:';?? 1•335 .001 "•01B 1·1~5 
9 . 0 ' J4 I jlj I f1 ;1 7 164,00 • , 96 '273 1•329 • 001 "•016 1•329 
9 ' Q 1 )4 , 4 Q, 6ll7 1641J9 •,76 '271 11321 •001 "•011 1 •321 
9 . Ot 34, ~ Z.6<l7 164,59 • '61 .273 1•312 • 000 • 1003 1•312 
9 ' Q ' )4 I 44 1 6A7 164,79 · · 71 ,2?~ 1•301 " •000 • 004 1•301 
9. 0 1 J 4 1 46,607 165.oo • ,08 02 77 1•289 " •001 •010 1•289 
9 , 0 1 34, 48,607 165,19 • • 85 . 27• 1•275 "•001 •016 1•275 
9 , Q t )41 :io16H7 165,35 •• 66 I ?,81 1•252 " •001 •022 1•292 
9' 0 1 ,54, !:l?, dill7 i65,53 • '59 .282 11229 • '001 • 027 1•229 
9 . G • 34, ~4,61\8 165,73 •,72 '28J 1•209 "•002 .0J1 1·209 
9 ' O• :s 4, ~6 1 6/'\7 165,66 • • 03 •26 4 11191 "•002 •035 1•192 
9 , 0 1 J41 ~8diti7 165,96 • ' 74 , 2es 1•176 " •002 • Q38 1•177 
9' Q ! :s;, I 16li8 166010 - . 60 '?.8 6 10163 " •002 0041 1•164 
9' QI 35 I 2 '68 7 166,24 • '62 ;286 1•151 • .002 0044 1•1'2 
9' 0' 35. 4 I 61'\8 166,;31 - . 75 ,261 1•141 " •003 '046 1·142 
9 , (i I 35 • 6.6~7 166,39 • ,77 • 28R 1•132 • • OOJ • 048 1 ·133 
'I , c I :~5 I 8 l 6·17 166 151 ··64 '287 1, 123 .,002 ,049 1.124 
9. 0 1 .J ~ , lQ ,687 166,61 • ,58 '287 1•116 •• 002 • 051 1•117 
9 ' o, .15, l2161J7 166 ,6 5 - . 66 '288 l • 109 " •003 o053 1•111 
9 . 0 1 ·'5 · 14,6/'\7 166,72 - • 74 1289 1•103 · .noJ • 054 1•105 
9. 0 1 3~ . 15 , 0~4 1so,oo .oo I 00 6 1.102 • . oo3 , 054 l • 10 4 

C~CGUE PAHACHUT~S DEP"OYME~T 

9 ' 0 I 151 1!:> I C94 180.00 •00 :m ~:m " •OOJ • 054 t:Hci Q ' a' 35, l.5 , QQ4 160,0 0 .o o • 001 "o01l 
9. o. .~ 5 . J!>,oq4 160,0 0 .oo .aoo 1•042 • , oo3 .002 lo042 
Q . () ! J!:> , ~5 1 094 1ao,co .oo .aoo 1.026 • ,001 • • 000 1.026 
9 . o, 35, :);,(JQ4 180, OG ' OQ .aoli 1.023 • 000 • • 000 1·023 
9 ' 0' )6 ' • '606 100,ou .oo , 006 11 021 • 000 .ooo 1.021 

"A I~ PARA~HU rEs OEP"OVMENT 

9 . G, j6. 4 16~ 8 180,0 0 , IJO • 000 11 021 • 000 .ooo 1.021 
9 ' 0 1 J6 1 .H 1 6'37 1~0.0 0 ,QO I 000 ,999 '001 • 000 '999 
9 I 0 I 37 I 4 1 6 88 180,0 0 .oo '000 I 999 - .ooo •oOOl ,999 
9 ' 0 1 37 , .)4 , 6q7 1~0' 00 '00 '000 • 999 - .ooo .001 ,999 
9 . 0 I ) ij I 4,6 3 d 1ao,oo '00 '000 ,999 • 000 • ,ooo ,999 
9, 0 1 3R 1 J~ 1 6 .CJ7 1RQ,OO '00 '00 5 ,999 · .001 .ooo • 999 
9 ' (j ' 39 , 4 1 6A6 180,0 0 • 00 .ooo 1.000 . 001 .ooo 1.000 
0 ' 0 1 J9, J4,687 1Bo,oo .o o .ooo 1.000 - • 001 • '000 1.000 .... 
9 ' G ' •o, 4 1 6~/l 1Ro,o ~ .oo '000 1, ooo ' 001 .ooo 1.000 
9 ' 0 ' 4Q 1 .H 1 687 1ao.oo • 00 '00~ 1.000 - .001 .coo 1.000 
9. 0 ' 40. ~JI (J 94 1Ao,oo .oo 100 1.000 • ,ooo .001 1.000 

LAND ING 

9 . [J o ~o . ~J.o94 180,0 0 · 00 'coo 1.000 · .c oo ·001 1•000 

L 
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TABLE XXX I I I. - ENTRY - Continued 

(f) Direction cosines 

TIME. FHOM llflO~F R 0 ~ l j x l s P I T C H A X I 6 V A W A X I S 
OAY HR Ml~ ~~~ ~ 11 ~ 21 l 31 l {2 ~ 22 ~ 32 l 13 ~ 23 l n 

9. 0 0 26. ~01695 •16658009 1002e068 • 15003816 . 1H24122 ,4712089 •• 7630423 • 23379,3 -.88201'8 •04091264 

ATMQSPHER!C ENTRY 

9, o• ~6, ~".',095 ·186SBog9 1002eg68 ·1s 00J818 :::~;m I 4712089 .,76 30423 0 2337953 ·18820178 " 040 91264 
9 I o. z1, t 6tl ·~ :::mhi 0 002~ 04 •15ooJ498 14712078 • 0 7630655 0 2337997 •188201ft4 • 040912 25 
9 I o. z1. ~1687 0002024 •, soo24o3 14422379 0 4 7120•0 •• 7631464 o23J82g8 •18820207 ·04091054 
9 0 Oo ;U, 4 16b8 • 18660042 10022769 •15000315 14419718 ,4111966 •I 763J051 0 23387 2 · 18820253 ·o4o9o645 

9' Oo 27 0 6 1687 -,8661992 1001~099 -,4996953 1441.5287 o4111u2 ::~:m:~ 02339902 • 08820327 •o4o89B26 
9 I Oo 21, "1687 • 186648A5 10012995 • 14991954 14468437 14111650 02342106 • 08820H1 ·o40 88J 20 
9 I Oo 270 1~1687 ·18668964 0 000~ 2 38 . , 4984883 14398291 0 4111363 •17645790 oZ346o84 • 18820604 " 04085688 
9 0 Oo 270 1i1687 - 1867407 • 10011812 • 14 975 3 40 14383838 1471ou1 ·• 0 765434' 023528'4 • 088 20821 •04081298 
91 Q, 27i 1~1687 • 18681398 •10034309 • 14963078 14363996 0 411333' WI 7666048 02364077 • ,8821c 87 •04074255 
9 I a . 21, 1~ 1 6t17 - 0 86896~6 • 1006!899 • 04948272 14337866 1470 411 .• '7681393 02381763 • 0 8821360 "04063349 

ENTE• S•~AND COMMUNICATION BcACKOUT 

9 I u, ~7 , 10,667 -,86896'6 •I 0061899 " I 4948272 04337866 0 4709411 ., 7681393 0 2381763 - 0 8821360 - 0 4063349 

"o o.· 21, itt,667 • 0K698394 ::m~~~~ • 14932072 t 43Q5403 0 4 7c8294 .• 0 770035' 02 408619 •08821528 ·04047122 
9 0 uo 21, <u 1687 • 187o56AO • 14917485 0 4268808 ,47o68~9 • o 7721608 02447123 • 0 8821365 · 040243 15 .. 9 I Oo <71 221687 ·10708071 •10241983 • 04910291 142,4470 047052 0 Wt 7741427 0 24977,4 •• 88205'7 " o39949f6 
9 I {Jo 21 , 24 1687 -,B7no9R2 • 10311 5 49 ., 4918927 04214469 o 47c4430 • o 17,2844 0 2555614 • 088 18802 • o3962c1s 
9 0 Oo 271 26,687 -,8681256 = :~mm :::m~~~ 0 4224230 ::mag~ •o7~4*879 :~mm : :mm~ ::m:m 9 I o . 2~. 2~,687 · ,8653315 0 4269470 • 0 7 1 946 

ENTER C•BA~O CO""u~ICATION HL.AC~OUT L.DAO FACTOR > 0,05 G 

9 0 u. 21. :llid167 -,8653315 •oo35t897 l'l 1499'J7')1 o 42694 7o o4708933 •07719946 0 2625216 •,8814920 •03924975 
91 O• 27! JU166 7 ·08612632 • 0025177 4 .,5075099 o 4n3448 0 4877818 • 07583844 0267027' •08725879 "o4090070 
9 0 l)o 271 j~,667 ·08546296 • 0 010!611 -.5191307 0 4329260 0 5315021 • 07 236481 02866763 • 0 8'31963 •04547931 
9 0 o. 21, J4,6B7 · 184 49357 "1 0057520 •15148370 o42A 0938 0 5921952 •• ~826716 0 320654 7 •08057740 •04979045 
9 0 a. ~1, J6,687 • 082933R8 -. ,001~ .. 43 •05587444 04204693 0 6445650 • 0 6345549 o361ooc1 •07645483 ·o53J9895 
9 0 Oo 21 ; J0;68 7 ·o81BR761 0 021711 2 .,5735596 142~4541 06937116 •0~811652 0 )852671 •07199256 - 0 5773010 
Qo O• 27 1 41J 1667 • 1 8119R~1 1034!038 •15826560 o41~0703 0 7392435 .,5318758 04123729 • 0 6725537 "06145080 
9 0 O• ~7j .-?.,667 - 0 797565~ o049~P< "16011873 04143214 0 769p86 •,4 865636 o438•oi4 •,6371766 " 063 38859 
9 0 o. -e,7, 44,68/ • 0804941 00424046 "0 5918366 0 4040440. o 769 JOO •04943666 o 4345309 • '6370804 • 0636640 
9 I !) , 21; 4~;667 • 0 AQ11424 o 0 10 ~ 074 - ,5971148 0 4161277 0 7545906 · ·5073764 0 4301262 • 0 6549568 - 0 6213C?6 
9 0 o. 4:!71 4~,687 • 08098158 00·234595 "0 58621~0 I 4115'/04 07347967 • 05391507 0 4181007 • 0 6178815 "o6047C53 
Q 0 O• 2 1; ~u;6e? · 06178053 o018~055 •15751974 0413535~ 0 7139878 . , 5649866 04002215 •06999135 - 0 5915557 
9 0 Oo 21; >2 1687 · 1ij175914 1C124953 - 0 57566:13 04<~3316 '6925745 •• 584 7876 0 3913826 •,7212381 •05715201 
9 0 O· 27 1 ;4,681\ - 'tt19J10B 000•;111 - '57333.!8 04277038 06705170 •06061984 03818 369 - . ?418818 ·05511914 
9 0 Uo <7 ; ~b;687 - ,6238376 "1 OOJC035 ::;~;~m :mm: 16477351 •o628751l 0 3690364 •o761R597 •o5'23J64 
9 0 u. "t.7 1 ::>d,cd1 -,02tt•297 • 0 009?16ff 0 6242864 •o65o96 01 0 3554690 - ,78113,1 - 0 5132930 
9 0 01 2"; t68H • 1 B32R797 •1015,769 .. , 5532432 0 4311055 0 6089564 •06658229 0 34 70727 • ,7930 566 ·o50o6C15 

9' o ! z~ ! . • 1687 . =:~mm ~:~mm •15'?~~~1 ·:mm: :~mm ~.667302, oJ485826 • 1'?11619 - 0 5025465 
9 0 Q, 2H 1 ~,6att • 0547684& •06618160 0 J,12294 • • 7839624 - 0 5118993 
9 0 0. 2lj; 61687 "' I 8325325 • 00027371 ,. , 5539694 04286756 I 6302199 • 06473486 o35089'4 "0 7764119 - 0 5235052 
9 0 0 0 2"; 61687 - 0 8308195 •1001;040 "155653118 0 4269411 0 6393C53 •·6395389 035701!9 ·07689506 "o5J03344 

MAXIMUM MEAT!NG RATE 

9 I o. 2/jt ij,687 ·offJOA195 • 0001 ;o•o "0556530 04209411 06393053 • ,6395389 03570199 •07689506 • 05303344 
9 I a . 2u, 1U~6s1 - o ijnuo59 • , 0088728 • 15576840 0 421i3Y22 ,6471574 .. 63'9698 0 3665522 • o7623C47 · 05334145 
9 0 ao 20; 1~ 1 687 •18282573 10087054 •1 5602804 i42R3108 0 6545407 •06229978 03613029 -. 7559166 · 05458568 
9 I Oo 2ij, 1~168? • 0R29914i 1000076 • 1 5~78908 0 41ff53J5 t 6617363 • ,62204C8 036987'6 • 0 7497365 " 05493842 

• 91 Oo <8, 1~ 1 687 ... I H24fl529 0010703 3 • 156553'18 0 4254 952 0670 5116 ··6077564 . 03726947 • o 1418218 ·05574936 

GLIOANCE l~!TlA T E AT HOOT> •700 FT /SEC 

9 u, ;tl:i, 1~,687 .. I 62465~9 00 107033 • 05655378 o 1254952 0 67c5116 :::~~m: 37269'1 ·,7418218 - 5574936 
9 0 01 ;ttt, lH,687 -,8284324 1013~:Fe • 05599303 041A4018 0 6 793421 !372307 • 0 7337005 -:5683694 0 

"IXl~U~ LCA(l FACTOR FIRST E•JTRY 

9 0 0 , 2 u. 11:1,687 -,8284324 •Ot:S'.!37~ ::;zm~~ o4~R 4~i8 0 6 7934<1 ::;Q~~~~5 :~~nm ::m~~~~ 
0 05683694 

9' O• zt1, LU1687 · 08 215712 0 0127786 o4 co 4 t 689561C •05718908 
9 0 Q , 2H 1 22 1 667 • 0824A117 0 CH< 797 "o5h48860 14176743 0 69956<2 .,57Q79J9 o3fl1C956 •07141591 ·o5R7148i 
9o 0 · 21:1; ~~,667 · 1B1fl1075 0016,442 •15748311 ,4147940 0 7091156 • 0 5701762 03983041 •,7o49C27 • 0 5869123 
9 I fJ • 211, 2 ~1687 • 0 8166304 ooJ916oo " •5754991 0 41?.6207 0 7375523 •05345660 04031529 •06741126 • 0618902 2 
Q 0 0• zH, 21:11687 ·17896874 00·15022 • 06088297 o38"B12o :m:~5l •03984046 04762042 -.55c1177 • 0686003 0 
9 0 O• z6 1 .Ju 1687 - I 738:;?J9 5 o<o6<6K8 "064<1629 o 28 0oa93 • 0 0133728 06136388 •018973,3 - 0 7664516 
9 o Oo 201 321687 ·17008724 140243~2 •05R8Y175 00 5?.5<76 085251~6 0 52co524 o 11134'9 • 3335560 •06186450 
9 . O • 2u, J'l,687 =:~~~m; :m;~;~ - '441~072 "o22h0379 14F"" 0 8818238 06675296 o 12s6g65 ·01670313 
9 0 0• t!H~ 3~1667 • 02•5 370 "038,4145 "oO 40511 • 910069 0 5199776 0 8c28 81 0 2915370 
9, Qo 2tt 1 J0 1687 : ::~~:m 15~21363 • 01523137 - 0 428894) •0415472, 0 8021424 oJ 796o09 0 72286{< 0 57738c3 
9 0 O• 21:J 1 4Ut66 7 05•11805 •11469317 "04399944 • 0 4631765 0 7693324 03489078 :~Q;m: ::mm 9 0 Oo <01 42 168 7 -,B26R677 0 541!18J "•151R151 " o447Q196 • 0 4690309 0 7616978 oJ412673 
9 0 O• 2u 1 4~~6H7 •oR31503~ ,5J6!4o5 • 01 •28447 " o4 4f8J9o .,4832479 0 7558196 03367203 069151,4 ::~m:~ 9 0 (1• zH 1 4~ 1 687 - 183725"4 05302916 " 013 33806 - 0 4350242 •14981765 o "co• 4 03312938 0 6860109 
9 0 D• zH1 4~t667 "I 8398867 152!H1'4 • 11 3456fio "o4J"0743 •15C61c97 0 7441c49 032315'6 0683604 06543694 
9 0 O • ztt , ~u ,66 7 -,640~206 0 522165< • 11438766 :::m~~: :::mm o7J7~639 .J11s1•4 0 6834229 0660218 7 
9 0 O • zjj; ~:2!6t'7 - '8 4o5055 05171901 •01588608 010 7g4 o3C 3684 0698 4352 o 645ft3o6 

l_,;! 
9 0 O• zHt ~'it66A ·o 82766h1 :~~;~~i; "oi.924679 ::;m~g "039739•1 , 8cs 0948 :!m::2 0 7'110!:2 05610512 
9o (Jo ~"1 ~6.687 • 1 7R7o87J •02e71055 "1 c9?2622 t 9113799 083 215{4 029488•8 
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A POI.LO H MISSION 
SPACECRAFT OPERATION TRAJECTORY 

•O!R~CT!ON eOS INES• 

TI Mo >RUM LltTOFF R C L L A X l S P I T C H A X I S V A W A X I S 
DAY H~ MIN ~~~ l. 11 L 21 l. 31 L i.2 l. 22 l. 32 l. 13 L 23 l. JJ 

9 ' o, 261 ~61667 ::m~m , 51<1.539 . ,~,,676~ : : ~~~~~i~ :3mm .~756599 ·f2628~ • 7f9935 - .1aeeJoJ 
9' O• 29 1 168n 1357-~325 ·•1 2115' • 5~50510 • 16438 , , 124'1 •• s 0669 5 

9' u. 29 t 216 67 = :~;nm 11167 302 • I 6'21591 1204167 19650406 • •O 71650 ::mi~g •12346714 · ,73 40002 
9 I 0. 29 t ~,66~ •106J~SB1 • 15B98690 ;3160296 • 7145757 "05899010 "I 696683 0 • • 5514053 

9o D, 29 1 b,687 .,8497170 • 11~< 771 • , s13'6n :~s~m~ '5062g57 . ,767654 4 ,351se;:e .,854o1i2 .,3833440 

9 ' o . 29. 6 '667 - , 644~048 • : 102f 97,6 " 152560 o54B2 08 • o73RJ049 ,3639846 • '8299851 ·.4226583 

FINAi. PHASE; 

o. z9, !! , 667 • ,844 50•8 " o10 2f926 • ,5~56099 13928445 05482508 : :mm~ ,3639846 •,8299 651 •.4226583 
9' !J, 2Y 1 10 1 667 - ,79 73673 • ,o n;6o9 •16030572 13715462 '7693434 ' 4 755265 • '63644 74 -.6051937 
9 ' u. 29, 12 , 687 • 17R009 34 o004Q416 .• '0256500 , 3499645 ,R317116 • '4310061 ,5166184 • ,5551929 - • 6502275 

9' o , 29 1 14 1667 - ,78983 79 ~ ,02 4:!789 • 16126309 13596722 ,7909417 •,4950224 ,4967616 • ,6 114057 - • 61594 73 
9 ' D• <9, l. ~ 1 687 • , 8115480 "o0?24084 •15797617 ,3?65711 069389)1 : :m~~;a ,4467483 • '71642ft1 - .535R6o7 

9' o . 29 , 1"1687 • '64)2694 • ,121 ~596 • 15235325 13678787 ' 5366320 , 3120391 • ,6350145 - • 4Q5J656 
9 ' O• z9 1 2U 1687 -,67446;>6 •115;<4270 • 14605227 ,3657468 ,3571309 . ,8506802 ,2941335 ·,9215332 - ,2534994 
Q ' O• 2Y! £2 16tl7 - , 9o7J3o3 • 1162~t:o6 • 038?7354 o36824l,1 01 3 7 782? " . 9194642 .2028551 ·,977o376 - .0651677 
9 ' o. 29, 2 '.1 ,667 - , 94454 73 • ,1 ,4~575 • 12098346 03122358 ··1488601 . ,9382681 010166!6 • ' 976 7354 . 1866088 

9' u. £~, ~~.687 - , 9742313 • 1116c112 • 11 93•256 ;;>247924 - , 4291349 .,6746209 .0164686 • ' 6957585 ,4441564 
9' o. 29, 2~i6t:l7 - 1992 6448 • 1osoo79 •11099642 01154Q4J · ,6702537 . ,73J104J • o03656i.o - ,7404025 ,6711676 

'" O • zY! )u , 6H7 - ,9 982635 t 02Z' 941 "•0541167 00115866 -,8302325 . ,557 2 969 ·,0574096 - ,5569673 ,6285476 
9' D• 29, ) ~ 0 667 - ,99820•9 0042~242 " ' 0423971 ··0156250 : :mm~ . ,4977866 •00578335 ::m~m :mi~lci 9 ' (I, 2Yt ;s~ 1 6t:l7 - ,9 98Q60 1047?393 • 10,99472 - oonoJJ6 . ,4754820 •,0576297 .. 
9 ' n. z9, 30 , 687 - ,9978496 1053~887 • 10377409 · · 0307176 -,8909943 • 04529741 • , 0s79op - , 4sg8407 ,6907245 
9' o. z 9 ! 3~j6H7 -,9975966 10574010 "10388100 ·00344502 -,8968661 · ·••09584 • 006011 6 • ,43 5616 .6966660 

9 ' O • z91 4U 1687 -,9974462 , os3998 2 • 10467467 " •0266616 .,89ooB4o • o4550Q43 - .0661779 - '4525666 ,6 892614 

9' D • zY, 42 1687 - , 9971329 00444026 • I 0612739 - 10085207 · ,8704752 • 04921365 -.0751697 • ,49020'4 .8663'77 

9' D• zY, "1~1687 -,9963676 o0 277!o5 • •0605219 00206461 -,8374349 : :~6~,m - 00825657 - ,5458342 :m~m 9 ' O • t!9 1 '4~ 1 667 - ,9948001 100lC 99 · ·1018416 00614792 . ,7909632 •00B119B2 • ,6UA6?.6 
9' O • ;;! 9~ -ii;> 1687 ·19915947 • oOJ66 210 ··~2409 2 5 •1111~64 • 07319638 • ,6722152 •• 06621 •o •06803587 ,729A62Q 

9' O • zY 1 'U1667 -,9855713 •00796155 "'149367 6 11643769 •06606696 " '7324588 •o0403676 -,7464430 • 6642236 
9 ' U • £9 1 !;)2 1687 -,9768345 "1111!!617 • 11026153 •2132336 .;5794109 "' ,7866476 • 00180405 • 06073642 .5697772 

EXll c•BAND COMMUNICATION B~ACKOUT 

9 
' 

() 1 2Y, !:> ~ 1 687 -,9766345 ' , 111~617 · ,1826153 ,2132336 · , 5 794109 • ,7866476 •,0160495 ·,8073642 • 58977?2 
9 ' U • z 9, !)~ 1 688 · ,967699 3 • 11277960 • 12173159 025 20974 • ,4980B92 • '6296710 • 00022140 • '6576569 ,5142176 
9' O• zY! ~61687 • 1969A797 -.116n62 ::~tm~g •2454245, .,4946953 • 08342766 • 00086227 •066124&1 :§mm 9' O• z Y! '~ 1 6ti7 · ,9691425 "01145 516 02462162 • 04922 797 " , 8348876 • 00118111 • '6628665 
9' 0 • JO• I 668 -,9665)35 'o1·247B87 •12241447 •2564349 •04950263 ••6301747 • 000736{1 • ,6598702 ·5104696 
9' LJ' 30 I ~,687 = :~~mn · • I 1.'.55(;578 • '2263293 '263623' - ,5101269 • 081B7o21 • 00047 2 06 • ,6493974 • 5277327 
9 ' U ' )QI ~ t 68FI • 11 27t1B9 •12166030 I 2529120 - ,5344947 • , 8064434 " •01403{6 • '6 354612 • 5493398 
9 ' (). 30' ~,687 -,9731698 •I 105cJ65 •12047143 '2279042 • '5623405 ~ ,7948792 •,0316276 • ' 8202076 • 5711910 
9' 0' JQ I ~1687 · 19761101 "" I Q9ot~697 • '105'608 •2132192 • 15886990 • • 7795740 •00417931 •• 6g269oo ,5949Jo3 
9' o. 3o, 1u 16B7 - , 9749494 .. ,1 05~489 • 11959497 02187370 - ,61)4731 . ,7586160 - .0•03451 •,7 26707 ,6211271 
9 ' fJ• 3 U! l i:! 1687 ·,97562~4 ~ ,106E674' · ·1917668 02150412 • '6386113 " 17JA6998 • ,043 7089 • ,7619332 ,6461790 

9' U• ~Q1 1~1667 -.• -92~3678 • 1064e69? ~ uaJ2~H ! 1?2.5?!.9 ~ 16667815 • , 7_199552 ~ . 0610939 - , 7404027 • 66936p 
9' () , 30~ 1~1667 - , 9828654 • 00637716 • 11729414 01682497 • '6935970 .. 7004393 • • 0752635 -.7175349 , 6924421 
9' O• 301 1~1687 - , 98)3690 •0069;204 • '1677936 '16595J9 • ' 7173236 . ,6766874 •,o7JS216 • '6932929 • 7168957 
9' ll • 301 2 U1667 - '9630745 • 10764632 •11664868 01676966 • '7396735 • ,6516853 • , 0733159 · ,6686076 • 7399921 
9, (), 30o 21! 1 687 - ,9652967 • 1054C799 •11020672 01454424 • 076 32308 • • 6295437 i;i 1 QA9649Q ·, 64365A6 ,7598742 
9' rJ• JU• ~~ 1 087 · 19677318 • o028C4'0 • 11536209 11167662 • '7857221 · ·6074552 • 01036672 • 06179436 • 7793579 

9' O· 30i &~ 1 687 - , 9879575 • 10367;;•4 • 0150J036 ' 1193231 • '7992593 . ,5600216 • ,0964991 • ,59986J1 :;~:sm 9' ll • 30, 2 ~,667 - ,9 ~58939 • 10 '70510 "11 , 73461 '1396974 • o 7982A01 . ,5656614 •,0021839 • ' 5995783 
9' O• 3 0 1 3U,667 • 19A4861Ji • 0Q49;821 •11661913 '140220' •I 7901613 • '5966433 • .1019141 • 06109143 . 7851096 

EX JT S•BAND COMMUNICATION BLACKOUT 

9' o • .io, 39 1687 -,9848613 ·,049;621 • 11661913 '1402205 • '790161' • ,5966433 ~ .1019141 • '6109143 ,7851096 
9' c. 301 3~ , 667 - ,98 46318 • 0039f<86 •11700678 01371862 •,7781963 •• 6126544 • '1080751 ·,6267696 .7716732 
9' o. Jo 1 :i• 1687 · 19A2)705 • ,06'37171 •11757506 01613316 - , 76J915' •,6246241 -.0944466 •,6421629 • 7607276 
9' o . :rn, Jo 1 6l:l7 ·19766555 • 1086f902 •118~3648 01882128 • 07490301 : :~~~~m : :~i~~~~i ::mm~ :~m~~~ 9' o . Jo, J6 1667 - ,9765589 -,064e965 "•19 8869 01951149 • '7365455 
9 , o. Jn, 41=' 1 687 - , 97514h6 • 10751554 •12055971 .1951307 • '7242840 . ,66p144 • o0992Q93 • ,6853936 . 7213628 
9' o . 30, ~2,687 - , 9733537 • ,0926567 •02097556 02123107 • 07097668 .,6716810 • 00866416 •,6983165 ,7105260 
9' o . Ju, 4~ 1 687 - , 96871?0 · , 120C923 -.2171976 '2)84113 •,6934752 • '6798913 •,0669716 -,1104oi3 , 7004091 
9 ' o . 301 4~,6157 - ,9627617 " 11 299257 •• 2370650 '26266)9 • 06546315 • 070A5890 • 00631666 •• 7445234 ,6645994 
9 ' [) , 3U 1 4H1687 • '0239636 • ,182f0~5 • I J3607'0 13616327 .,3616779 . ,8416305 , 0254505 • '9060779 • 4223447 
9' D• Jo, ,u,687 - ,6 275448 • ,218,429 •15171157 :mm6 :m~~:o . ,8 55J1!2 ,2739363 : : :~gm =:smm 9 ' o . 3o; '2 1687 -,6991491 • ,1291 ?996 •17031319 .,55000 0 ,5791575 
9 ' U • 30• :>~ 1 btlA · 16 165635 ,o49f246 • 078 57397 '2~96349 '9722698 ··1032503 '7588273 • '2285360 - ,6098791 
9 , 1 + 30· ,~ ,667 · ,600 49?.9 11554483 •I 784J750 '0 44684 '9675307 • 1386993 '7961550 '0248766 - • 6045811 
9' () , 301 ,i_j ,66 7 • 060582 04 ,1 '74289 .• '7796704 '0544637 :mm~ ,1567578 '7937351 00524924 - ,6Q59943 
9' ] • 311 1 68R - , 6124747 , 1;&n16 .• '7 747562 • oso2102 '1599950 , 7U89J9 '0590023 • • 611681? 
9' () I 311 21687 • 161124R6 '1!o6t6JO • 11;58992 'o45J6J5 ,9656623 01625173 '7901375 00641409 - .6095643 
9 ' 0 . 311 ~ 168R · 16044664 0153!976 • 17816239 oOJ94140 '9857381 '16360~2 '7956550 , 0660875 - • 60191i2 
9, 0 . 31 • 6 f687 - , 5•969•c 1148~856 • 1706J485 '0372496 1966766? '1577974 '7993589 '065J3'6 - ,5972906 
9 ' !J o Ji. tj , 6H7 - ,6 0179hJ 1136~701 ·• 17669J82 • 0439000 '9694904 .1377734 ,7•74421 o0463UO - .6014539 
9 ' O• jl• 1U!687 - ,6 09710' 11196994 • '783,3J6 '0573563 ,9920025 • 1D'oo65 '79054'1 '020J024 -.6120660 
9 . U· 311 l l f66? - ,6191905 , 1ooeon •17?67438 007!7175 ,994769~ • o6ft562i ''~156i7 ··01651f6 •• 623~8'3 
9 ' O· )11 lq16t17 - 16266571 1079~o65 • 17151979 • 0986870 '9946608 •022643 , 7130212 • '062J1l. 9 - .6313125 
9' tJ , 311 16,687 -,6294722 o0~5<616 • I 7750554 •1257404 , 9915654 •·0314228 ,76676;.7 • '1172356 - • 6311114 
9' !) 1 3lr 1~1687 -,6323464 . 026c715 • '7741770 01554464 '9836154 -.0913043 '7569294 •,1760605 - . 6263494 
9 ' fl• :a~ 2U • 687 · 16350208 : :m7~:s • 17724931 01656457 '9?02795 • 01549808 '7498067 ··2•10605 - , 61582i9 
9' !J • .31~ 2d1687 - , 6387768 : : ~~~~~~~ '2154559 :~mm : :~m~~~ , 7J66o98 ::~ms~~ -.60057 5 
9 , 0 ' Jl• 2~161:17 - , 6443109 · 106 4~1)3 02433852 '7250015 -,5816908 
9. U• :a, ~6 1 667 - , 6516J99 - '095'569 •17523122 ' 2696698 0 8979A25 .. 3477147 ,7867698 • 04295302 - . 5595721 
9 ' 0 • ;a. ztt,6H7 " I 66117~8 "1124'~697 •I 7)97478 0294J687 oR637321 •o4Q9Q401 '6 00697 -,4862052 -,5342840 

G 
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APOl.1.0 H MISSION 
IPAcECRAFT O'MRATION TRA~ICTORY 

•Ol~~CT I ON COSINES• 

TI ME ~ROM l.HTOFF ~ c I. I. I X I S P I T C H A X I S Y A W A X I S 
OAY HR Ml~ He I. 11 I. 21 I. 31 I. i.2 I. 22 I. 32 I. 13 I. 23 I. J) 

91 O• n1 3U1687 • 1673313' ·•11,11815 •17237352 I 31 '683J 1R24748S ::;mm 16676270 =:~mm • '5f 286 5 
QI 0· 311 321687 " 16849642 · 1116 ~604 • 17o6854 S . 13'9269' I 181255 164475'1 · ,4 52202 
9 I O• 311 3~1681 • 16947714 • 11 voos5 •1602•01• 135U086 I 7463943 ··'64100 9 • 626'9'6 • ,636 4142 ·,449es5s 
9 I O• 311 361687 = :~mig • 119 •2746 ·• 16687956 • 35233'4 :~m;9: • ·"g2946 .6~410g •,6403619 ·,4475765 
9 I o, 31 0 J8 1687 "11901701 •16946443 1 3393~72 •154 1947 ,63524! •,61604 7 •• 4657809 
9. O• 311 4~16ti7 ·16831101 · ·1167. ~783 ··7102521 I 31(j942Q 181'60'1 .,4912858 , 66019s6 . , 5567442 · .5041629 
91 o. 31, 421687 • 16681801 • 112~4449 •1?32280? 1269333' 1876\997 • 13996661 ,692~5•3 •• 4645!'9 · , 5513905 
9 I o. 311 441687 •;6545716 •108o•on .• '7516586 125'"JJ 19l2 155 •, 2U4 703 ,7244970 • 135p 51 ·,5931224 
91 o. 311 ,~,617 •16439162 " I 0314336 •17644500 o1 50'4 , 97z940 •11709348 ,7491405 •122 nu · .6216067 
91 0· 311 ,~,667 • I 636'21• I 0} 9'313 •17706707 I Q92f 19 19'44714 •• 0593135 11654106 ·:~mm 

- • 635~395 
91 o. 311 5u1U7 ·,63014t 10 ~~7'2 • '769'590 1030 328 I 9972692 I 06 1528 I 7122506 • • 6350349 
91 o. J1, 5z 1u1 •1638~422 , ooa•n3 •17667577 I 03807~0 19980121 • 050222• I 7683UJ 100289H - .639969g 
9 I o. 31, ~4 1 U8 • ,647011• 10109925 •17624007 109474 4 19tno51 •10660874 :m:m "11149963 - • 643721 
9 I o. 311 ~~1687 "I 65901'4 "10~1!984 • 17 903729 11597295 I 9653410 •• 2064052 • , 2558805 - . 6279629 
9 I 0 . 31' '~ ' 68 7 • 16735481 • 11U.!J24 •17306796 12200313 19134783 •I '422625 • 70563'3 ·,3913028 ·,590731 5 

9' 0. Ji' ,on · 16796071 "113013'7 •172,8145 12J78H45 1a9;on : :m~m 16939346 • ,4337412 · ,5741)77 
9 I 0 ~ 32 ! i1687 • 16R294AO · • ' i3117Q6 •171 5294 12]16964 ,Al 187~ 16'8'1~5 • 14406423 - '573369 0 
9 I O• J21 4 16HA • 16851575 • 1140 4909 "07141421 12336434 1M6772 • ,J9R8o84 1 6R JO 4 •• 44Q3404 - , 5 7528 59 
0 I 0' 32' 6 ,01 - 16R554RJ • 113'2 882 • 171 45804 12220311 189476 8 ::~:~~m I 69334'9 • 142425' 7 -,582477 
91 u. 32, ~.687 • '6853655 • 1132~995 • 17160248 12048194 19084833 , 6988ci3 .,3963215 - ,5954641 
91 O• J2, 1u 1687 • 16A2679i "1122'484 " 1 72~4198 ·1616~87 19265608 • 1329J7o7 I 7077778 " I J55 7250 - • 61gJJ62 
9 I o. n, i,2i667 • 168054 7 • 11059133 •17? 0086 115]2953 1947g169 ::~~m2! I 7164884 ::mn~~ • • 62 2'4S 
9 I 0· 32, 1~1687 • ,6782183 • ,os.,401 •17297470 1122577' '96& 066 I '245651 ·,644419 

~ 91 O• 321 1~ 1 667 ·,6746367 • 10662895 •17]51674 ·0918739 19806739 · O I 172736~ :m;m "1184f67 - ,6555 084 
9 1 o. 3~, 1~1687 •16726601 ·•104),974 • 17'86662 I Q617669 I 9914704 •I 114 765 "1122 2'5 •,6642297 
91 O• 32, 2u 1687 •,6?08474 • 101 l,290 .,1413435 I OJ21555 19919620 •I 0551175 1 ?4o698o •10608~37 • • 6688586 
91 0· 321 22 ,66 1 ·, 669JO' 100,7473 •17429289 'ooz66J9 19999822 , og'3359 I 7429464 10215 25 • • 6693491 
9' O• Ji, 2~ 1 687 - ,6684 2~1 I 0302695· •17431678 =:~mm 

19974899 I 0 52852 17432786 • 0 40115 = :~mn~ 91 o. n, <~ 1 01 ·,66921 0 1052~819 "17412034 19906198 11233543 174Q7)1Q ·1261247 
9 I O• Ji 1 2H 1687 - 167c96'5 ,0112997 • '7 3·80544 -,0920181 19196499 11783471 :nm~i .1876230 · ,6507442 
91 O• J2 1 JU 1667 • 16744899 I 081CJ 72 .,7338010 - .1181213 :~mm .2164073 .2'30623 - • 6439752 
9 1 0· 32, 32,687. •16771964 1072~76) • •7322143 ·11326717 .2185280 17~37426 ·2451305 - .64506 • 1 
9 I o. Ji, J4,687 • 1M 01291 :8mm : : m~g~ · .1387449 19690278 :mm~ ,719843) 12403526 - ,651i960 
9. u. Jl, 3~1687 •16833605 " 11429182 19 723154 1 7159558 .2Jo5324 - .6589856 
9 1 0· J21 3~1687 • 1689339? 10 13·4766 • • 724J129 ·11288442 I 9816058 •1408869 I 7128884 •1 984425 ·,674923 5 
9 1 O• Ji, 4U1667 · ,6899830 • 1r24c242 •17131209 "10063634 19862123 • • 1653626 11237976 • • 1g 5595 - • ~81259 0 
91 o. 321 42,68 7 · 17244656 •13198699 " 16 1 Q!>S\19 •2017717 17485872 •,6315895 ,6591189 • 15 07647 - ,4777610 

9' O • JZ1 .. ~,6H7 • 16079734 • 1433048 •139892).l ,3544618 118311~4 .,9169662 "706759 •• 8822874 •0057578 
9 I 01 :Sitt ,~ ,6ff ? " I 0969Q5Q •1J96~5o8 •11949142 13609845 • 140258 6 • • 8411976 125544'0 • 18248)53 • 504 3 759 
91 O• 321 4H1687 • 19466079 " I )07042 • 10964090 o297o6J7 • 17161'70 • 163156)5 I 1252466 •• 6264826 ,769J067 
9. o . n, ~u 1 687 • 1957?.410 •12774Q77 •10820653 127622au • 17921820 •,5441927 I 0~59526 • • 54359 2) ,6349368 
9 I O• 321 !12168? ·19606098 "I 26SC341 • 10035811 .2703360 • 18214986 •,5020539 0 0643996 · .5048729 • 8607 880 
9 I O• 32 • 54j688 • 19592H8 • , :;:6674)2 •10930342 . 21no12 · •18261824 • ,4904353 1 o5J9571 • ,4962566 ,866497 4 
91 O• 32 1 ~~1687 · 19 547715 " 1277.3)66 • • 1072165 12929731 • 1 8158811 .. ,49qso2& 'oso77H •• 5073682 ,8602321 
91 O• 321 ~H,667 · 19 483562 "1<91IJ 16 •11240828 13129725 •I 7974292 •• 51<;9020 '0516608 =:~~~m~ ::;~~'i; 9 I O• J3, 1688 •,9410447 • 13Q696'5 .• '1 421518 1 JJ39~5J • 17760081 •153<;0563 , 0539329 
9. O• :n! ;i., 687 • 19332733 " 13211230 •11608755 13547149 •17537699 •15531801 I 05637'8 • 151))332 ,8173804 
9 I 0 I :.SJ I 4,688 • ' 9?50103 "I JJ44321 •1 1 eo3o86 ,3753420 •17307292 •,5702221 , 05894'8 " I 595138 7 ,80 14 584 
9. 0. JJ i b I 68 7• "I 91 62139. • 1J 469483 " •2004472 ,3959172 ·17o69cc4 •,5861241 10616586 • 161 63755 • 7650346 
9 1 0. JJ! ij' 687 ·19068522 • 13 ~7eQ64 •12230174 '4167'73 •,6821762 ••60o79o3 , 0621 093 • ,6377721 ,7676688 
9 I u~ . J3J ·~ · ~~7. . ·18?68409 ~ 1)6;~·4~ ~ !2H~-~~ ! 4~7~~5? ~ 165E5.96 .,,6H268? t 0~56408 · , u1e~21 • 1s0z54 
91 O• JJ1 l,C,687 " 1Ali6i7•6 • 137 C144 • '266!:IJ1~ • 4581271 •16306141 • ·6264547 1069357Q •16172547 • 7324 722 
91 O• JJ1 1~1687 • 18748)75 •I 388 7952 ··2889595 • 4n8J68 • 160J7A60 •• 637)051 , o'JJH4 • , 6959026 • 7143841 

r1x1ru~ 1.c,c FACTOR SECOND ENTqY 

91 o · JJ1 14 1&6? ·,8748315 •1J88795i •12889595 • 4186368 : :m~m :::ma~i •o 7JJa4 •16959~28 • 7~43841 
91 o. J3, 1~1687 ·18~28002 • 13980)4 •13116794 1499 ~20? I o7781f6 •17137 38 ,6 6o6P 
91 01 Jl, .~,68? •I 8499731 •14074017 •13340204 I 5201421 • 15482812 •16548581 , 08365'4 •• 73Q3503 • 6779)10 
9 I o. 33 1 zy , 687 · ,6297471 •,4246046 •13622578 1547JQU •I 4916854 • 16772791 I 1~945fQ •,7602345 ,640361 0 

~ 9 I O• 331 2~ 168 7 • 1 73357R1 "1483'58) · •1477~286 .61294r • 11672652 •• 7122215 12•354i2 • , 859182i .41909 • 7 
9 I O• J3 1 2~1687 · 15782903 • 146U510 •16691914 ,546R3 1 I 3948290 •I 74~7006 I 61Q79 1 •• 791420 • 0240569 
91 o. :n, 2~,{t6? · ,4 584)78 • 1309U26 • '8332372 ' 2630103 I R483180 • 14594348 .1U8t112 •• 4297722 - • 3076288 
9 I o. JJ, 2~168? • t 4357517 •11091845 •18934199 - • 0698J29 19937241 •10873827 1 89735J8 :mmg -, 4406417 
9 I o. J), Jy,687 "I 4564046 " 10122047 •18696686 • • 2594'29 19582774 :~mm I 85UQ46 - ,44Q5 288 
91 u. JJ, Jl1681 • '4 732475 ,00:19060 •188QY20R - ' 3204 764 19307011 ,8205619 '3657445 - ,4392031 
9 I O• )) 1 J~ 1 6b7 • 14851655 10031223 •18744167 •,J5271J2 19 ~4)336 119R9659 18001298 14049498 - ,44 25019 
9 I o. J3, 3~1667 " t 49J3351 •10051002 ••1698240 •.3877695 IR 64094 12146740 1 7786zJ6 • 4431 916 - .4442065 
91 O· JJ1 J~1687 "1PS33002 "t Q2'l,29J • 18636730 :::mn: 1876724~ • 2210096 :m~1~~ :;~m;~ • ,4530163 

l 
91 O· )JI 4~ 1 68 7 · ,5 i61472 • ' o'7~c5J •I 8545807 I 86084? 12195406 - .4706'12 
91 o. )), 4i,687 " 1 '225193 • 1084!690 •1848J9J1 •• 4728103 185681 0• ,2~5463' I 70952J8 I 5084981 - , 4Bn58J 
9. o. 33, 44,687 • 1 ~3881R3 • • u~c 982 •• 8• 11009 - ' 4716938 186Q795R •1 '6109 ,708968 4 I 4f516'Q - ,501 5784 
9 1 0 · 331 4~ 168 7 "1'079650 ·• 11691952 ·•18444970 " 1 4895495 18635476 1120'40' 1 7o874Q3 14148568 · .5217262 
91 O• JJ, 4H 16b7 · , 5061485 •1227'619 •18J14628 ::m:m 1R629762 ,Q6R6711 ,7018906 • 4509951 - • 551 3193 
91 O• 331 ~u 1 687 • ,,074747 ::~;~t;~~ • 188 62535 18142489 10061474 I 71191{9 13993629 - .577661~ 
91 O• 33 1 ~~ 1 667 •1441416J .• ,7 42926 "1 3294'45 1~917478 •• 3102346 , 8346324 - ,537251 
9 I 0· J3, ~~ .08 • 139902?6 •16579379 • '6386664 :g~~~~g 1~951164 ::~~:m: :~,;a:: .:m;:4~ -.27457 9 4 
9, Qt Jl1 !:>~!•8? "14645126 ::i~im~ • I 3969)37 I 226)792 • 1'675216 .1960001 
91 O• JJ1 ~~1687 · 16063434 • 11808035 161gJ4J4 • 1J161712 .,7195022 • 49999'1 ::;m::9 ,67054 21 
91 O• 341 1688 • '7368920 •,66~238~ .• '0954497 1652f62 •I 6664428 ·•13 14562 I 1782885 .9274905 
91 QI J41 i,687 · , 7864601 • ,6Q,!11 ·•11227944 1617 741 •I 77]6Q50 •11419070 • 1 0090964 "11874389 ,9822341 
91 0. 34' 4, 66ft • 1782)149 .• '597!~04 • 11148095 16122680 • ; 7896695 • I 0393695 011145i 46 • 11378296 ,98381 48 
9 I 01 :H; 6j 687 • , 758989, · 161 'f4a' ., 2131196 • 6252123 • 17800686 I 0245481 •11 17 32 •11149629 , 97659 5 ) 
91 0 • J4 I ~ t Mt? • 1743197 "I 62i 4 f •12474058 16213548 •17184154 I Q8937J6 ··2481434 • 1087300 ,9647812 
9 1 Q1 ;H, lUtbtt? : :~Hm~ •162 4612 •12935220 :m~2~~ ::m+m I 1579976 •,n66988 • • 06622•2 ::am~ 9 I U• 341 121687 " I 6431150 "•3407270 1227663' •o4067503 "I 0497912 

~ 
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APOl.1.0 H MISSION 
SPACECRAFT OPERATION TRAJ!CTOAY 

•O l RECT I ON COSINES• 

Ti;1;_ )'-f\Of1 I.I ~TOFF R 0 I. I. I X I 5 P I T C H A X I S Y A W AX IS 
UAY HR r·, IN o'-C I. 11 I. <1 L 31 I. 12 L 22 I. l2 I. 13 I. 23 I. 33 

9' u. )4, ·~·6ij7 "16456455 " 16489 571 "14021670 05813276 •17594799 0 2919735 •04949160 • o 0452210 o867'63J 

TERMINATION OF CMC GUIDANCE 

91 O• :H, 1~t6ts7 "16456455 ·•06489571 •1402167~ 05813276 • 07594799 02919735 •14949160 " 0 002210 ' 8677633 
9 0 O• 341 16 0667 "159 8504 2 • 166oc2s2 "1454Q47 05575019 • 17501614 0 3555974 •15753124 • o 0403060 '8!694~0 
9 0 0· j4! ,,~,687 "15493848 •1675!207 •149205'1 o5Jo792' • 0 7368654 o4~ft6749 • 06453182 = :~mm 

,76327 8 
9 0 fl, 341 2U16ij7 "I 5070902 •16624905 •1526J708 0 4921243 "I 73Q6460 • 4 32549 • 0707 5826 0 706373' 
9. 0· j4t ~~ 1687 · 14589422 •j694!276 • , 554n96 0 4643349 • 0 7193728 • 5166197 •075747~9 " 10202960 ,65255!:0 
9 . o. )41 2~1687 "14Q7Q929 " , 71 '115256 "•5626352 .4706976 •16931575 05458722 •07827638 "00426103 • 6208'84 
9 0 U • ;341 Z0t6tl7 "135528?.3 ·•174<1046 " 15676345 04898426 = :~:~~m 0 5636254 • 0 7961336 • o on8o94 06000979 
9 0 u. ;34; 2b,687 - 0 3Q85319 • 075H673 "0 5724627 0 5102211 05744219 • 08027966 - 011485'1 '5850862 

'" rJ• )4, Ju .tiH7 " 0 2609)6, " 0 776!6ij6 •15730500 0 5301852 • 1 6U 4o34 0 58'4432 •18067309 "I 1505J61 ,571•228 
9 , O• 34; 3~,687 =:m~m = :~~m ~§ • 05696983 ; 54924J6 •05786329 :~mm g 180839'4 • 11852934 :~:m~~ '! , o. )4, J4,687 • o5673072 05648187 •o55Q2370 •08079901 - 0 21727'4 
0 ' o. 34; 3~1687 • 01295685 ",81;5!!'114 •15666883 05175661 • 05266316 o62J7600 g 0 80599'9 " 12465958 :m~m "· a. 34, 3ttt687 ·1091 6743 ,.. ,a202t)7 •15646168 0 56938 00 .. 15018198 0 633094; • 08026147 •02'46088 
'1 , D· :H, 4u,687 · 10 539937 •0627t673 "' 5585860 o60(J417o • 0 47·36666 0644149 • ,7978622 •1J006045 '5225445 
r, , U• J4; 4~;61:f7 " 00 201465 • 1633f 260 • 15519588 0 6099tr30 • 044766 49 0 65364 77 • 1 7921583 : :m~m • 517'176 
9 0 ;1 , )4, 4~,687 0008'0'4 ,. ,HJ61:3 46 •• 5464552 06181474 •04266?.54 16602156 •,78601•0 • 51Jl:J96 
Q 0 (] , 341 46,687 00 347521 •18369258 .,5462119 0 6<155555 • 04080190 06649818 • 1 7794053 • 13647''4 :~~m;g =J , {). j4, ~t.1,687 o06050l.8 • 16384906 • 15415466 o6l24678 •03875166 o6Yo6639 • 17722037 ::m9~;9 

.. 
r,o u . 34, ::iu,687 0065 711< • o640~573 "15346990 '6388276 " I 3656243 ,6769181 • 0 7645606 • 5o563J1 

'" ll • )4, 52 ,6H7 01076)67 .. ,H41tl/j8 .. 5296729 ,6446966 ·,3466604 • 681315i • 0 15682;0 • • 4149426 .5o5g192 
9 0 :J , :~4, ,~!h8H 01251723 • 0840C81 9 "15278203 0 6554461 "I 3322335 o68Jo37 • 0H916 3 • 04288161 ,5o4 416 

9 ' u . 34, ,b,687 0139 2137 •06367525 •15264160 06516680 • 0 3226668 16864510 • 1 7456194 •043861!9 .5016685 
'I , (). j4, ,b ,687 01~23692 "oij381424 •15?3'l374 06467195 "03161667 16941128 • 0 7473537 • 0 4444 726 ,4938689 
9, u. J'' 1 6HA I 1655129 •oij37t~oo " 1520 5587 ,6416362 " 13093863 ,7018426 • 0 709382 • .45017'3 '4862463 
o, f) ' j";) I ~ t 667 '1755581 "1636< 931 "•5i9416?. 06368156 • o30 58901 o 70774o7 • o 7~07629 • 0 4550221 ,478e631 
9 , u . ;i:o; ~ 1 6UA , 1A241A2 •o634P717 .,51933 80 '632 2789 •13048931 I 7122244 • 0 7529586 •04582897 , 47n'36 
9 0 [) ' j5' b, 61;17 .1895977 •o634j558 "•5179157 0 627619Q •o3026A67 07172684 •,7550808 • 0 4610462 .466100 
9 0 u ' 3!::11 IJ. 687 '1981557 r1 1 83;!t;81Q -.5149854 o6227l,60 •o?.986304 I 7232182 • 0 7569405 • 0 4639995 ,4601580 
9, U. ;i:o; lv,6H7 .2050975 n 1 83 ~7567 •o5126ii5J 06179616 • 02958474 07284213 • 0 7'698'0 "0'661802 ,45455 22 

9' O· )~t l~,687 .2090373 " ,t133155J •I 512011) 061 36118 • 029 59277 0 7320569 • 0 7614354 • o46720 H .4493740 
9. U• 35r 141687 02125624 .. ,83~'4538 • • 5117009 0 6093490 • 02964487 0 73'3992 • 0 H36789 •14681227 ,4442410 
9 0 O• 3!::1, 1!:>,094 0 390 1961 •17064:<96 " 15905102 · 08420935 •15321528 .0796483 •o37o5o76 14666586 · .8030901 

o•oGU~ Pi>~ACHLJTES OEPl.OVMENT 

9. U• 3!::11 l~!Q94 03901981 " r 7o6~'98 • 05~os102 - ,s428935 "0 5321528 o o79648J •o3 7o5o76 14666'86 ·.8030901 
9' 0 · 3!::11 i~,Q94 o26ij4158 " 1 tl1244 70 =:~,~~m ,8440364 04573084 • • 2a 0 F18 0 4642795 •oJh6594 • 8084844 
Q . D· ;is 1 30.094 .2050379 "' ,8 55~~37 • 0343669 "04795317 0876 513 • ,9761504 • 01'61394 ". 0689274 
9 . o. J5, 4!::1,Q94 0186 2237 • 0866 !021 " 14625741 '80Q2524 • 01393298 • 58J2523 •05700147 •• 4787914 ,6677140 
9' IJ• J,, !::1~ 1 U94 o1B164AO •08691800 • '4 589779 ·06972279 I 2152365 " ' 683 7736 0 6934531 04442184 ·,5672679 
9. 0 . j6' ~ t 6tH! 01809901 .,, 67Qt:B75 "04560653 o3QB6167 • 0391993' 18666585 • 0 9336Q85 • 12982204 .1976384 

~ii~ - pjfi1c~ut~s -o ~~~OVME~t · 

Cj I (1• jb. 4,()88 : t~g~~gg :::mg~ •• 4580853 -:~~m~~ ::~~A;m 0 8666585 : :m~m ·02982294 .1976384 
0' O· 3b 1 3~ 1 687 " 04560970 06128757 , 1825908 -,6438404 
'! , 0. :J7. ~I 6HR o1A5J9?.9 " 0 8694150 • ,4581029 " 03949470 03610 441 .. ,8447863 0899865 3 0 3372903 ·,2765461 
9. fl, j7, j4,6tl7 ·1869969 • 0869C043 -.4581087 0 9445249 o 0306724 03269856 •12700090 •049384"4 • 826,693 
q. n. jH, 4,6 8A ,1888961 ". 868!:!906 "0 4581141 ". 9610539 • 0 2593512 ,09,4581 • 0 2017265 o42224n7 - • 8837529 
q. O · J/j, J~ 1 6d7 o190 7970 •08681721 •14561198 0 7818363 0 4166000 " .46)8711 05935727 " 02696694 • 7582'4' 
9 , 0 o )9 t 4, 6ijH , 1926960 · 06677 476 " •45812!>• ·.4690241 • 04896899 07218443 0 18507195 00849378 • • 5187118 
9. f) , JY , )~;687 01945972 l'!,867:'!2t7 • '4581321 .43(12642 0 4952054 . ,7547478 08814786 "I 0!0201 ,4695431 
9 0 O · 401 4 , 66R 019649' 3 • 0 866'911 • 04 561369 • o 6682H,5 • 0 46Q3154 0 58438,9 •07174864 01913 362 · ,6697788 "" 
9 0 [) . 401 j'i,687 01963899 • 08664 567 -.4581421 08Q49H75 14107043 •14281554 05591391 •02838'70 ,7789664 
9 0 O• 40 1 !)).Q94 11995525 • ,666j87 5 •04581467, 19797601 o183902s 0 0790567 0015776) · ,4646403 • 8853542 

LANDING 

9. u. 40, ;)oOY4 11995525 •08661875 "04581407. 0 9797601 01839025 00790567 I 0157763 •• 4646493 ,8853542 
! 

G 
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TAB LE XXXIII.- ENTRY - Conti nued 

(g) Heat1 ng parameters 

~UT ING RAT t HEAT ~OAD 
T IMll co~vecT !VE r<,ouTIVE BT~~~~~SQ•l!C CONVECT IVE RADIATIVE er0m~8Q s~~oN 0s BTU1P SQ•IEC eTl.1FT SQ•&EC STU1FT SQ 9TU1FT SQ 

779218 I 69' 2,1 • 0 211 oO ,o 0 0 

ATMOSPH~R!C ENTRY 

779z181 •9' 2.1 • 0 2, 1 0 0 I 0 oO 
17Y2201687 215 • 0 21, 416 I 0 416 
779222 1687 2 I' .o 2 , 9 1010 10 10 . 0 
7792241687 3,4 • 0 J14 16. 4 .o 16,4 
7792261687 411 oO 411 2,o 8 10 23,8 
779221i107 4 I 9 • 0 419 32. 8 10 3218 
779230107 '18 • 0 518 4315 10 015 
7792'21687 1oO .o 710 '613 10 56,.3 
7792341687 . 814 .o 814 1116 I Q 1116 
7792361687 10 Ii 10 iO 12 90 11 10 90 , 1 

ENTE~ s•BAND COMMUNICATION B(.ACKOUT 

77923~1~87 1012 • 0 10. 2 9011 I 0 9011 
·7792381687 1213 • 0 i213 ;.1215 I 0 112.5 
7792401687 1510 I 0 151 0 1J918 10 13918 
7792421687 1813 • 5 1818 17,10 13 17313 
7'19244 1687 2?.14 ,5 2219 21' 0 6 112 214,8 
7792461687 21 o' ,5 2810 263.4 212 26506 
779248 1617 33 . 2 ,5 JJ 16 324 oO 312 321,2 

ENT~R O•BA~D COPMU~ IC ATION ~(.AC~OUT (.DAD FACTOP > Q,05 G 

?79248 168? 3312 , 5 3J 16 324 ,0 J12 32112 
779250 16 87 39 1 3 ·' ~918 396. 4 411 40016 
7792521687 4613 .3 4616 491,9 510 486,9 
?7Y254168? 55 1 J .1 55 , 5 583,2 514 588 0 6 
779256 1687 6" '' ,3 6619 104 , 8 5 I 8 710 I 7 
?19258 I 68 7 ?~ 15 111 1716 848 . 4 ?11 85516 
779260 168 7 8?12 2.1 89 I 3 10111 5 1012 1021. 8 
77926<1687 9917 4•1 1b3,9 1199 . 1 16 I 2 12 15 , 3 
779264168? 111 • J 8 . ' 119 ,8 1409. 4 28 o 7 143811 
?79266 1687 12, 11 13. 2 138 0 3 1646. 9 5010 1696,9 
7792681687 13Ro6 1915 15811 1909 12 R311 1992 0 3 
77Y210 168? 150 18 ., • 6 17614 219915 12118 2327 0 J 
7792721687 16'12 ~!h1 200 o 4 2'1619 18119 270418 
7792141687 17915 40 , 9 22014 2860 I 7 264 I 5 312512 

~~:m:::; 192 1 4 46.' 2,819 3230.' 35115 ,58210 
204. 3 ,3. 3 25716 3625 0 2 4~o.9 4076o1 

_ ??928Q1~~7 . - - _ i1,.~ _ h1J _ ___ _ 27h7 - -- ··- - - 4ii'3.10 _ 5~~ 11 46081 0 
?79282 1687 22514 66.0 20114 448{,5 69412 51150 7 
779284 1687 233 11 6 4 . 8 290 I' 4939. 0 82418 576318 
77Y286 168? 23R, 8 62,9 30117 5412. 4 952 16 63651 0 
779288 1687 2c~.7 , 9. 5 30413 589' 0 9 101614 6974. 3 

MAXIMUM MEATING RATE 

779 2eti 1687 244 1? 59,5 3(i4o3 5891, 9 1016 I 4 69?4. 3 
7792901687 250,6 ?:2, 0 3b216 6392. 7 11R7 19 158 0 16 
77Y2921687 24R I 0 43. 6 291,• 619115 1283 I 5 817409 

m~;: : m 249,1 ~i:~ ~9!:~ m::2 ~~~~:~ Hi~:; 246 ,o 

~LI DANCE l~tTI ATE AT HOOT > •? oo FT / SEC 

77Y29b 687 246 0 <8 2 274 , 2 7884,6 1426. 6 9311 12 

i 7l9298:b87 2:39: 7 ;:i: J 261 10 8370 ,9 141519 9846. 8 

r1x!M UM (,CAO FACTOR F I RST ENTRY 

77Yz98 1687 239 1? 21 •3 261 0 ~ mR :~ 1475 19 9846 0 8 
?7Y3001687 236 19 18,4 2551 1515 13 10363 , 2 
?79JOl 168 7 225 19 15 ,8 24117 931112 154' 14 1086Q,5 
779J04 1687 222 13 13,6 235 19 9'59 13 1518 I 7 1133811 
?7Y3061687 208, 8 11.3 22012 10190o5 1603 0 6 11?9411 
779308 1687 202 14 9. 6 212' 0 10602 1 4 1624 I 5 12226. 9 
77Y31U1 .68? 192 10 8,3 200 13 10t9t.1 1642 I 4 1263814 
77931< 168? 18110 7 I 3 188 13 113690 7 16511 0 1'027. 7 
7793141687 114 10 6,4 180· 4 1112512 167116 13396,8 
77931• 16 67 16606 517 112, 3 1206411 168317 1374117 
?79318 1687 158 11 5. 2 16303 1238716 1694 I 6 14082,2 
7?Y32Q 1687 151 14 418 1'6 12· 12691 19 170416 1440215 
77Y3U 168 7 146 , J 4,4 15018 12996 0 9 171309 gb~i :~ ?793?.4 1667 142 15 4.1 146. 6 U2B519 1?2214 
77Y320 168? 139 I 0 3 18 14218 1356612 1?Jo13 1529615 
Y/YJ?.8 i 68? 13513 3,6 1J819 1308 17 1?37 17 1'5160 3 
77YJJU1687 13113 3,4 1341? 14i04 o 2 11016 1'848 , 8 
?79JJ< 1687 127 I 2 3,J 1l01' 1436303 17D.1J 16114 0 6 
7793J4 i 667 124 13 3. 2 12'1' 1461710 175 I. 1631418 
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APO~~O H MISSION 
SPAcECRAPT OP~RATION TRA~ECTQRY 

•HHTJNG PARAM!TERS• 

HEAl ING RATE HUT ~OAO 
TIM~ CO~VECT !VE RAOIHIVE TOTA~ CONVECTIVE RADIATIVE TOTA~ 

S~~ONDS sTU1FT SQ•SEC BT\.1FT SQ•6EC STU1FT 5Q•6EC BTU/FT SQ BTU1,T SQ !TU/,T SQ 

779J3~1687 12212 J,1 ~2514 H865 19 176411 16630 I 0 
779JJ8 1687 120 0 9 J.1 124 I 0 15UOo8 1770 0 4 168hoJ 
779J4U 16tt7 12000 J.0 12311 1535211 1116 '5 1112807 
'179342 1687 11900 J oO 12200 1559001 178215 11312,7 
719J441687 116 0 9 2. 9 1i9,8 15824,J 178814 1'61,,6 
779J4~1687 11311 2 ,8 11615 160'3I1 17U10' 1184 ,7 
779J4S 16B7 109 0 6 2.6 1121J 16271I7 179914 1807' 11 

FINA~ PHASE 

T/9JA.H t 68 7 109,• 3,6 1120 J 16?77 0 1 179914 1807' 1 i 
779J501687 10509 2.5 16814 1649503 180415 18299 0 
719J5< 1687 10J.6 2 ,J 10519 1670606 180914 1851600 
77Y35'1 1687 10Qo9 2 .2 10Jo1 16h106 181J19 18725 I 5 
7l9J56 I 6R7 98 '2 2 ·1 1ii0 0 3 1110909 181812 1892801 
l/9J581687 95 • l 1·9 9710 1730105 1822 I 2 1912307 
7l9J•O 1687 9106 1•8 9Jo4 1748610 182519 19J11,9 
719J6;!168l 8714 1•6 89•1 1766313 18291J 1949206 
779J64 168 7 8~,7 1.5 85 0 2 178)306 1832 I 4 19666 0 0 
779366 o 687 BO 12 10J 8115 1799701 1835 I 2 198J2o3 
T/9J681687 ?ti' 9 1·2 1601 1815401 183717 19991,7 
779370 1687 74'1 1•1 75 12 1830408 184010 2014418 
'//Y~7&.16H7 71. 6 1•0 121 6 18449 0 9 184211 2029200 
7'79J7416H7 69o3 • 9 ~~: ~ 18,8907 184319 20433 0 7 
719J76o687 6701 '8 1872401 184516 20'70 0 3 
77YJ7b 1687 64 '9 • 7 65' 7 1885501 184712 2070203 
'1793001687 62,7 '7 63 '' 

189810 4 1848 16 20830 I 0 
7lYJR~ 1 687 60 '3 • 6 60o9 19i:04o0 1849 I 8 2095308 
779JA4 16R7 58'1 .6 5816 19223 o3 18,1I0 21074 o3 
/79J861687 56 ,4 o5 5619 19,39,4 1852I1 21.19105 
7/9J~81687 551 4 .5 5518 1945206 1853 10 21305 0 6 
7793901687 54,9 0 4 55 13 1956206 18'3 19 2141605 
l/YJ9<16R7 5)18 • 4 5412 1966907 18,417 21524 o4 

EXIT c•BAND COMMUNICATION S~ACKOUT 

77YJ92 1687 5Jo8 0 4 ,412 1966907 18'4 I 7 2152404 
719)94 16H7 s~.1 • 4 5214 19774,J 185515 21629 0 8 
719J961687 50 I 4 • J '017 1987607 18,6I1 2173209 
) 19 .~9t)' tl b 7 49 11,J .3 4913 1997Yo 0 1856 I 8 218'.lJ.8 
7794001687 4,,' 3 • 3 48,6 2007500 1857 I 4 2193204 
i'7Y4Q~ 1 61H 47,7 ,3 48oO 2017007 18'7 19 22028 '6 
'/7Y4n4 I 687 46 16 .2 46 I 9 2026401 185814 2212206 
T/Y40? 1687 45I1 .2 45 0 3 20355 0 9 18,819 2z2Ho8 
77Y4QM 16H7 44' 1 . 2 44 '' 

2044509 1859 I 4 2230513 
779~1U 1 ~~! ~3,8 . • 2 . 4'10 2053fJ1 . H5h0 2239J 0 9 
77941~1687 43. 2 .2 4J 0 4 20620 0 3 186012 22480 0 5 
779414 16!!7 411 9 • 2 42 11 2070,oO 1860 I 5 22565 I 5 
l7Y4~. tJ 1687 4Q,9 • 2 4111 2078805 186019 2260 0 4 
77Y41b!6H7 40 . 7 0 2 40 0 9 20870,5 1861o3 2273118 
77Y4~ U 1 687 4Q,4 • 2 40' 6 20950 0 9 186116 22812 I 5 
7/94Uo687 J9. 3 0 2 39o5 21030o1 186210 2289201 
i'7Y4241687 3A,4 .2 38 I 6 21i08o5 1862 I 4 22910 0 9 
7794261687 38 04 . 2 3816 21{8'08 186217 23Q48o5 
77Y42b 16U7 )RI :5 • 2 3815 2126107 186J11 2,124 0 8 
7794301687 37,3 o2 37 I 5 2133618 186J I 5 23200 0 3 

~XJl S•BANO COMMUNICATION B~ACKOUT 

7794JU,667 )7,3 o2 3705 21336 08 186315 2320003 
7794)2j687 J6,6 .2 36 0 8 2141115 186319 23275' 4 
7/9434!687 J6 , 7 o2 3619 21485 0' 186412 23J49 0 6 
7794'H>16IH :561 8 • 2 3710 2155801 186' I 6 2'4221 7 
77Y43~ 1 6H7 36.Q 0 2 3611 216300 2 1865 I 0 2349512 
'/7Y44016H7 :55,?. • 2 35 I 3 2170201 186513 23567,4 ! 
779442;687 ~~., 0 2 35,5 2177305 186516 nm:G 77Yi4441687 ')~ I 1 .2 3519 2184410 1866 I 0 
7794461687 3~o 2 .2 '5o3 2191308 18661J 2'78001 
7794401687 J4 '2 .2 340, 2198313 186616 m;i:g 77945U i6b7 Do9 .2 J411 2205215 186710 
7794521687 34.2 o2 34 14 mu:g 186713 23988 o2 
7794541687 34 I 2 .2 34 I 4 186'16 24056 0 2 
7794561687 3),8 • 2 3319 222se o 1 186719 2412306 
'17945~ I 687 JJ 0 2 o2 3313 22322 I 5 186812 ~:m:; 779460 I 687 J2o6 .1 32o7 . 22J89 0 0 186815 
779462,687 J?. 0 4 01 '2o' 2245408 186818 2432306 
7 794641687 3205 .1 32 I 6 m1::; 1869I1 ~:m:~ 77Y466;687 32os 01 3216 186' 14 
7794681687 3?o2 • 1 321 J 22648 0 0 186917 2451101 
7794701687 J1,6 01 3117 mn:~ 1870 I 0 24581, 2 
77947<i687 30o9 .1 '111 187012 2464402 
7794741687 3014 .1 3015 ' 2283612 1870 I 5 24706o7 
7794761687 JO o 2 .1 ,0 13 2289'07 1810 I 7 2476805 
77947ii16~7 29,9 '1 ~~:~ 22958 0 6 187110 24829 0 5 
7794801687 29,7 .1 2Jo1&16 181112 2488908 
7794A21687 2915 .o 2Q 0 5 23iJ7118 181113 2494901 
7794R416H7 2902 0 0 29 I 2 23136 0 2 187113 25007 0 5 
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APOL"O H MISSION 
IFAcECRAFT O~IRATION TRAJ!CTO~Y 

·HEAT ING PARA METERS• 

HEHING RAT~ HEAT •DAO 
TIME CO~ VECT 1V E ~ADJATJVE TOTA• CON VECTIVE RAOJAT IVE TOTAL 

s~~ONDS BTU / FT SQ.SEC BT~,~, SQ. SEC BTU1FT SQ.SEC BTU / FT SQ BT U/ FT SQ BTU/PT sa 

77Y480 1687 28 ,9 ,O 28 , 9 23{93,6 1871 , 3 2'064,9 
779488 1687 ~8 , 4 .o 21,4 232,0.0 1811,3 2'121,3 
719490 1687 21,8 .o 21, e 23305 , 4 1811,3 2'176,7 
77Y4921687 27 , 2 ,o 27o2 23,59 , 6 187113 2'2J0,9 
77•4941687 26,6 . o 26 , 6 23412 · 7 187113 25283,9 
77•4901687 25 , 9 .o 25,9 23464,4 1871,3' 25335,7 
779498 168 7 25,2 .o 2s . 2 23514,9 187113 25386,2 
779500 1687 24 14 .o 24;4 23564,0 1871 13 2'435,3 
77Y5021687 23,7 .O 2317 23611•9 1871,3 25483,1 
77950, 1687 23,0 ,0 23,0 23658,3 1871,3 2B529,6 
77Y5061687 22 , 2 ,O 22•2 23703 , 4 187113 25574,6 
71950~ 168 7 21 , 5 . o 211, 23747 ,0 1811 , J 25618 , 3 
779'10 1667 2018 .o 20,8 23780,4 1871 , 3 25660,6 
179512 1687 20 11 .a 20 , 1 23830,3 181113 2'701.6 
779514 16 87 19,4 .o t9,4 23869,9 187113 25741.2 
7795161687 1A , 7 ,O 18,7 2390"•3 1871tl 2'779,6 
77Y5181687 1A 01 •0 i8•1 23945,4 187113 2'816,7 
77Y520 1687 11,4 ,O p,4 23081,2 1871 13 25852,5 
779522 168 7 16,8 •O 16 , 8 2401,,8 187113 2'887,1 
77Y5~41667 16 01 ,o i6•1 24i]O,o 187113 2'920,3 
779526 168 7 1 ~.5 .o 15,5 24081,1 187113 25952,3 
779528 1687 14 ,9 •O 14 , 9 24i11 •8 1871 03 25983 •1 

• 77•5301687 14,J . o 14 , J 24141,J 187113 26012,6 
7795321687 1317 . o 13,7 24169,6 187113 26040,9 
77•5341687 13 •1 •O 13 01 24196,6 1811 , 3 26068,0 
7795361667 12 ,6 .o ;.2,6 24222,8 18?1,3 26094,o 
77953b 16 R7 . 12•0 •0 i2 •0 24247,6 187113 26118,9 
7795401687 11 • ' .o 11 · 5 24271,4 187113 26142,7 
7/954216 87 11•1 .o 11•1 24294 , 2 1871,3 26165,5 
77•5441687 10 , 6 . o 1016 24316,0 1871 13 2618?,2 
779540 1687 10 , 2 ,O 1012 24336 , 8 1871 , 3 26208,1 
77954 bt687 9 ,8 ,o 9,8 24356,7 18111J 26228,0 
77Y55U i 6R7 9 04 ,0 9,4 24375,7 187113 26247,0 
77•55<1687 9,0 ,0 9,0 24394 ,0 1871 13 2626,,2 
77•5541687 8,6 .0 8,6 24411·4 1811.3 26282,7 
77Y550 1667 8,2 •O 8,2 24428,1 1811,3 26299,4 
7795581687 7,8 .o 7,8 24444,1 187113 26)15,3 
779560 1687 7,4 •O 714 24459,J 187113 26330,6 
77Y562 16H7 7,0 ,0 7,0 24473,8 1811 , 3 26345,1 
779564 168 7 6,7 .o 6,7 24487,6 1811,3 26358,9 
77Y566 1687 6,3 .0 6,3 24500,R 1871 13 26372,1 
77Y56b1687 6 ,0 ,O 610 24513,3 1871 03 26384,6 
77•570 168 7 5 , 7 .o 5,7 24,25.1 1811,3 26396,4 
77Y572 1687 5 , 4 . 0 5 1 4 24536 , 3 1871 , 3 26407,6 
77•574 16•7 s . 1 .o s , 1 24546 , 9 187113 26418,2 
77Y5701687 4,9 ,0 4 , 9 24556,9 187113 26428,2 
77957 b1 667 4 , 6 .o 4,6 24566,4 1811,3 2643717 
77Y580t667 4 , 3 ,0 4,J 24575 , 3 187113 26446,6 
779582 1687 4,1 .o 4o1 24583,7 1871 13 264,,,o 

. 1z•s&~1Hl .. . . _ J,~ - · - ·- . . . • 0. · - - J 1§ 245h . ~ . ia71,3 26462,9 
7/Y536 168 7 J,6 , O 3 , 6 24598,9 187113 26470,2 
77958b,6 87 3 ,3 . o 3,3 24605,8 1871,3 26477,1 
77959U i68 7 J , 1 ,o 3,1 24612,2 1871,3 26483,5 
71Y59< 1687 2 0 9 ,0 2,9 24618,1 1871,3 26489,4 
77959,.1687 2 ,6 .o 2,6 24623,5 181113 26494,8 

P1X l ~UM ~CAO FACTOR SECOND ENTRY 

_.., 77Y5941687 2,6 ,0 2,6 24623,5 187113 26494,8 
77~596 1 68 7 ?. , 4 .o 2,4 24628,s 1871,3 26499,7 
77959~ 1 687 2 . 2 .o 2.2 24633 · 0 1811,3 26504,J 
7796001687 2.0 oO 2.0 24637.1 187113 26508,4 
7796~~ 1 687 1.• .o 1,8 24640 , 6 181113 26512.1 
779604 1687 1 ,6 .o 116 24644,2 187113 26515,4 
17Y6o6 1687 1 , 4 .o 114 24647,2 187113 26518,4 
77•608 1687 1 •3 . o 1.3 24640,8 1871 , 3 26521,1 
77961U16H7 1o1 oO 1 •1 24652 , 2 187103 26523,5 
779612 168 7 1.0 . o 110 24654 . 3 187113 2652506 
77961416 87 ,9 .O 19 24656 02 187113 26527,5 
77Y616i6R7 ,8 •O ,8 24657,8 1811.3 26529,1 
77961 8168 7 , 7 .o , 7 24659,J 1611,3 26530,6 
77962U 1687 ,6 ,o ,6 24660,6 187113 265J1,8 
779622 1687 ,5 .o ,5 24661 , 1 1871,3 26sJ3,o 
7796241687 o5 .o ,5 24662 , 7 1811 , 3 2653400 
779626 1687 , 4 , o , 4 24663,5 181113 26534,8 
77Y62 b1687 ,4 , 0 ,4 24664 , 3 1871,3 26535,6 
7796J0 168 7 ,3 .o ,3 24665,o 181113 26536,2 
77963< 108 7 ,J .o ,J 24665,5 18?1 , J 265)6,8 
779634 1687 12 . o . 2 24666,0 1811,3 26537,3 
77Y6J0 16 87 , 2 ,O 12 24666,5 187103 26537,8 
779638 168 7 , 2 .o . 2 24666,9 1ar1 , 3 2653&,2 
77964U1687 , 2 oO ,2 24661,2 1811,3 26'38,5 
779642 1687 •1 .o •1 24667 , 5 187103 26,J&,8 
77•6•• 166 7 .1 .o •1 24661,a 187103 265J9,o 
7796461687 ·1 .o •1 24668,o 187113 26539,J 
77•6•8 1687 .1 oO .1 · 24668,2 1111 13 265]9,5 
77965U 1687 ,1 .o •1 24668,4 1871 13 265J9,7 
11•65< 1687 .1 .o 11 24668,6 1&11,J 265J9,9 

~ 
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APOL.1.0 H MISSION 
SFAcECRAFT OPERATiON TRAJECTORY 

·~EATING PARAMETERS· 

Mi:AT I NG RATE HEAT I.CAO 
TI Mt cn~VECTIVE "ADIATIVE TOTAL. CONVECTIVE RADIATIVE TOTAL. 

S~~QNDS BTU/FT SQ • SEC BT\./FT SG•SEr. BTU/F·T SQ•BEC BTU/FT SG BTU/FT SQ BTU/PT SQ 

77965416tt7 I 1 00 ,1 24668 I 7 18711J 2654 010 

TERM I NATION OF CMC GUIDANCE 

7796541687 o 1 0 0 o 1 24668 17 18711J 26540 I 0 
7796~61687 '1 0 0 I 1 24668 19 187113 26540 12 
77965& i 687 I 1 oO 11 24669 I 0 187113 2654013 
779660 1687 '1 0 0 '1 2466911 187113 26540 I 4 
77966<1687 ' 1 0 0 I 1 24669 ,2 187113 26540 I 5 
77966•1687 '1 • 0 I 1 24669 13 187113 26540 I 6 
/7~660!687 I 0 '0 '0 24669 I 4 18711 J 26540,7 
77966h I ~R7 oO '0 I 0 24~69o5 18?11 J 26§401 8 
779670 I 687 0 0 • 0 I 0 2466006 1871 13 26 40 I 9 
71967'1.1687 '0 I 0 I 0 24669 07 187113 265411 0 
7'/9674 I 687 0 0 • 0 10 2466008 187113 2654100 
7796761687 oO 0 0 I 0 2466908 187113 2654111 
779b7b,6H7 0 0 0 0 0 0 24669 09 187113 2654102 
77966(, I 687 0 0 • 0 10 24670o0 187113 2654102 
179682 I 687 0 0 oO 10 2467010 187113 265410) 
7796fl4 16H7 0 0 • 0 I 0 2467Qo1 187113 2654103 
7796Ab161S7 '0 '0 oO 24670 01 187113 2654104 • 
7/96881687 0 0 '0 0 0 24670 o2 187113 2654114 
7796901687 0 0 '0 oO 2467002 187113 26541 05 
7'196921687 0 0 .o 0 0 24670o2 187113 2654105 
7'19694 1687 10 oO oO 2467013 187113 2654106 
7796961687 0 0 • 0 0 0 24670o3 187113 2654106 
"/~969t1'687 0 0 .o 0 0 2467013 1871 13 2654106 
77Y7QU1687 0 0 0 0 oO 24670o4 181113 2654106 
7/970~1687 0 0 • 0 IQ 2467004 18'1,J 26541o1 
779704 1687 oO 0 0 oO 24670o4 187113 2654117 
779706 I 607 0 0 0 0 0 0 24670o5 187113 2654107 
7797Qtl r61j7 .o • 0 10 2467Qo5 18711) 26541o8 
77971U 16R7 '0 oO 0 0 24670o5 187113 26541 18 
779712 I 6117 0 0 0 0 0 0 24670o5 181113 2654118 
779714!007 0 0 .0 0 0 2467006 187113 26541,8 
7797!':> 1094 ,o 0 0 10 2467016 187113 26541 18 

Cf'OGUE PARACHUTES OEPL.OYMENT 

/797t~ l 094 oO • 0 I 0 2467016 187113 2654108 
7797"':>1094 oO • 0 I 0 2467006 187113 2654109 
/797~ ~ 1 U94 .o • 0 IQ 2467006 18711) 2654109 
77974':>1 094 0 0 • 0 IQ 24670 06 1871 13 2654109 
71975~ I 094 0 0 • 0 I 0 24670o7 16711) 2654119 
'/l976416U7 0 0 • 0 IQ 24670,7 18711) 26542 0 0 

~A I~ PARACYUTES OE PL. OYMENT 

779764' 61i7 oC • 0 0 0 2467007 187113 2654200 
77979o1110H7 0 c • 0 0 0 2467Qo7 1871 03 2654200 
77Vij?.4 1 bB7 0 u • 0 0 0 24670o7 187113 26542 I 0 
779854' 687 • 0 0 0 0 0 2467Q o7 187113 2654200 
779884 I 6H 7 0 c • 0 0 0 24670o7 187113 2654200 
7l9914j687 0 0 • 0 0 0 2467007 18711 3 26542 I 0 
779944,087 oO • 0 I 0 24670o7 187113 26542 0 0 
7 79914 '687 0 0 • 0 0 0 2467007 187113 26542 I 0 
7800041687 0 0 0 0 0 0 24670o7 187113 2654200 
7BOQ341687 • 0 • 0 IQ 2467Qo7 187113 2654200 
70005~ I 094 ·O 0 0 I 0 2467007 1871 13 2654200 

LAND ING 

·1soo5J 1094 oO • 0 0 0 2467 00 1 187113 265420 0 

G 
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TABLE XXXIII.- ENTRY - Concluded 

(h) Aerodynamic and guidance parameters 

MACH DYNAMIC RCS ROLL BANK 
TIM~ ALTITUOE NUMBER PRESSURE FUEL COMMAND ANGLE 

S~CONQS FEET ~ono LB/SQ FT ~OUNCS DECREES DECREES 

77921ti 1695 400111'5 6! 1 R5 JQ I ~ 0 0 '0 oOO ,oo 

ATMOSPHERIC ENTRY 

77921ti 16 95 •00111.5 6~,55 39 t 6 oO 0 0 oOO .oo 
779220 168 7 39190908 64,50 J9 0 6 • 0 oD oOO ,oo 
7792221687 383826,1 ".17 J9o6 '0 '0 oOO • 01 
7792241687 J7'860,6 61,86 J9,6 '1 ,o oOO .02 
779226 1687 J680D, 7 6c.57 J9o6 .1 oO oOO ,OJ 
7792261687 360295,4 

'' o lO 
J916 01 I 0 oOO ,05 

7792301687 3526'612 'e 1 o• J916 o2 I 0 ,oo ,07 
7792321687 34,186 1J 't I 81 J9 1 6 12 IQ 100 1li 
7792341687 Jl781516 ". 6Q J916 13 0 0 100 116 
7792361687 33056401 54140 39 '7 '5 0 0 .oo 122 

ENTE~ S•~ANO COMMUN I CAT I ON BLACKOUT 

7792361687 JJQ564o1 ,4,•0 J9 0 7 05 '0 100 ,22 
(; ·7792381687 32343219 '~·23 J917 0 7 0 0 oOO 029 

7792401687 316421o7 ,2.os 3917 111 10 oOO ,3e 
7792421687 J09'31 I 5 sco94 J9 1 7 1o 6 I 0 oOO • 46 
779244168 7 30276115 4' 05J 39 0 7 21 4 0 0 oOO ,51 
779246 I 687 29611308 Oo73 )9 1 7 3o5 0 0 100 • 48 
7792481687 2A958ft 16 47166 )9 1 7 5o 1 IQ .oo ,37 

ENTER Q•SAND CO~MU~ICATION ~LAC~OUT LOAD FACTOR> o,05 

7792481687 28958816 47166 J9 ' 7 5' 1 0 0 oOO ,)7 

779250 16 87 28318711 ct 061 JQ • ., 7 0 J 11 •15 0 20 • • 86 
7792521687 276911•1 4~157 J9' 1 10. 4 • 1 • 15.20 - c.36 
779254 1687 27076214 44056 J91 7 1417 01 •15o20 ·8,27 
77925~1687 2647430 7 ·~ ',, J91 7 2006 11 ·15. 20 - 12,3' 
7792,8 1687 2'88,91' '4~ I 60 J9,J 2Bo2 11 ·15 1 20 -16, 5o 
7792601687 25'11J,3 4!,66 J016 37 11 11 •15 0 20 -20' 39 
7792621687 247'10o' 4C,7J 37 I 9 48,o I J •!5 0 20 -23,46 
779264 168 7 24205711 3~. 84 J712 6111 I J • 15120 -23 0 20 
77926~1667 236160 '3 J!. 97 36 '6 76. 7 •• •15 120 - 22. 00 
77926~1667 23162619 J!,12 36ou 94 19 I 4 •15020 -19. 92 
7792701667 22667319 37 •JI J5 14 115, 7 '4 •15 120 -16,01 
7792721687 22190614 Jt. 52 J419 139,2 14 -15,20 -16 I J1 
77927,1687 21D39 04 :H,77 J4 0 4 16511 0 4 · 15 0 20 - 14. ,2 
7792761687 21296707 3~. 05 l3o• 1931 J 0 4 •15 0 20 -12068 
77927~ I 687 208865 17 34 ,37 JJoJ 223 ,2 I 4 ·iS 0 20 - 10.82 
7792~01687 . 2o~?O?,Q . ~~,H ~2. ~ . . . 25§.2 ·- . ,4 ·15020 • 9,60 
779282 I 687 201372,3 3~o14 J21 J 285 1 7 15 • 15. 20 ·9,65 
77928,1667 19803006 l2. 59 l1o9 Ji 9 0 3 0 5 • 15 0 20 -10,27 
7792861667 19497~ 1 1 32. 09 J10' J52o 1 ,5 •15.20 - 11. 2! 
7792861687 192227,8 31.64 J111 362. 9 0 5 •15o20 - 11,69 

MAXIMUM HEATING RATE 

7792681687 19222718 31.64 31 11 3821 9 ·' ·15020 -11,69 
_., . 7792901687 189790ol 31024 30 11 41005 15 ·i5o 20 •12,37 

779292 I 687 18767416 Jt1•9 JOol 43401 15 ·15120 • 1J,16 
779i941687 18588501 JCo59 29o9 4520 7 o5 •15020 -13 0 52 
7792961687 18442,16 JCoJ5 29o5 4650 6 o5 •15120 - 1•042 

1LIDANCE l~JTIATE AT ROOT > •700 ~T/SEC 

779296 687 184423 06 3t,l5 291, 46508 15 · 15 0 20 - !4,42 ,.. 77929~:687 18328801 Jc.11 2901 4730 0 • 6 ·15.20 - 15.oo 

~jXJr.UM ~CAD F ACTOq Fi~ST ENTRY 

G m~~~ ::~ ~ mm:; 5~: 5~ ~~:~ m:e 0 6 = t~:~s :g:s~ 0 6 
77YJ021667 18197214 29. 95 281J 47014 06 ·15020 -16.74 
779Jo4 687 18177216 2f,92 27 I 9 46112 I 6 •15 0 20 - 17 0,, 
779Jool667 181861,6 2'. 93 27o5 447 0 7 o9 • 51 . 66 -20, 13 
779JQti1687 182220 o 9 29. 99 27 12 430 0 5 113 -129.33 - 29,74 
779J101687 1s2e1716 3t.o9 2619 410 18 1o9 ·164 0 80 -53,96 
779J121667 mm:: J~:n 2606 38919 2o2 • 164080 •88026 
77931•16•7 26ol 369 0 9 212 ·164,80 •125,27 
779J161687 1s,12•,• Jc' 47 26' 0 35212 206 180 0 00 -155056 
7793161687 18,72209 Jc o'7 2' I 8 33704 lo2 180100 - 175,94 
779320 1687 !A6168 14 JC o.64 2~o' 32502 3o' 180 0 00 -179,27 
779322,687 18646411 J0,69 2' 1) 3151 J Jo' 180 0 00 -179,Bo 
779)241687 18661306 Jo,11 2' 10 301o4 3o' 1 ea o oo 179,35 
77932~1687 186619 01 Jc,11 2418 3011' 306 1Boo00 176,47 
779J2816B7 18648204 lC o 69 241, 297 o3 306 180100 177,9 1 

~ 
779JJO 1687 1R6?Q3 09 le .o 24 0 J 29406 306 180 0 00 177, So 
779J321687 18'783 09 le·" 24oO 29Jo' 3o 8 ·160011 178,60 
77933~ I 687 185221 o 7 le 048 Zlo a Z9J 09 4o1 "1i5o49 - 174,93 
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APOLLO H MISSION 
SPACECRAFT OPgRATfON TRA~ECTORY 

•AERODYNAMIC AND G~IDA~CE PARAMETERS• 

MACH DYNAMIC RCB ROLL BANK 
TIM~ ALTITUQe NUMBER PRESSURE FUEL COMMAND ANGLE 

S£CONQ5 FEET ~1n1 LB/SQ FT POUNDS DEGREES DEGREES 

779J3~ 0 6U7 18451714 ,JO, J7 231~ 295. 7 415 ·84100 •156,45 
779JJb,687 183687 12 Jt .2 J 2313 298,9 510 •49 ,93 -126,21 
779J401687 1A2182 19 Jc.oe Z31U J02' 7 9,2 I 00 -89 ,6 2 
779J42' 667 18169714 :29 '94 22 1 s JQ6,1 9 13 .oo ·9Q, 16 
779344 ' 687 18112412 29,01 22,, JQB,2 5 19 I QQ -11. 13 
779J4b' 68 7 18051012 29,71 2212 Jo8 1J 616 ·•56 1 84 - 1,J6 
779J4b1687 18005914 29,6J 22,0 J061S 713 ·9314' -4 ,29 

FINA~ PHASE 

7'9J4b' 68 7 180059 1 4 29 '6J 2210 J06,5 7,3 ·93 145 •4 , 29 
779J5Uo687 17976614 29 ,59 21. 7 JOJ,O 7,9 ,oo -22.20 
779J52j687 17961812 29 , ,6 21,S 298 '0 8,6 , DO - 28,53 
779J541687 17960214 29 '56 z1, J 291,7 8 18 100 -24'16 
779J5b1687 179715, 7 29. 58 211 0 284,3 9,o 1s,20 - 15,31 
7793581687 17995719 ,~ ,6 2 20' 8 275' 9 9,o 15120 •3,J1 
779J601687 180324,4 4:9 I 68 20,6 266' 7 9,o 22132 8,47 
779J62168?. 1Bo80512 29,76 zo,• 256' 8 9,2 99,24 21,71 
7!9J64,687 1B1JB1 04 -~,HS 20 .i 246,6 9,, 66' 86 38,55 
779)661687 18202319 z9,96 20.1 236' 4 9,, 1e, e, 55' 83 
·l79J6816B7 182697,9 JC•07 19 '9 226' 4 9,, 87,39 7J' 11 .; 
779J7u 1687 18J365,2 JC, 18 19' 7 211.1 9,5 92,56 88,QJ 
779J7<1687 1BJ993,7 JC, 28 19,6 208,6 9,6 94,J1 92,33 
l79J74 0687 184572 ' 7 JC, 38 19' 4 200,9 9,8 9J,8l 93,84 
'f79J76 1687 1B5u9R 1 4 JC, 46 19 ,3 193' 9 9,8 92,17 95,35 
779J7b 1687 185567,4 JCo54 19' 1 187 ' 6 9,9 89,47 96,14 
779J80 168 7 185979,2 3C,61 1Q,o 182' 0 10.0 85' so 95,15 
7/93821687 186334,2 JC, 67 18,9 177 ,o 10 .o 81,41 92,53 
'179J'41667 18663~,9 Jc.12 1s,1 1?2,5 10.1 76,48 88,54 
77Y3ee 1687 186893,9 3Co76 1816 168,5 10' 1 71 ,15 BJ,51 
7l9JRt I 687 1•7112.2 Jc, 19 18,, 164,8 10.1 65' 41 77, Bi 
779J9l,16B7 18729~ ,2 Jc,83 18,4 161o4 10.1 59' 15 71,68 
779J9216b7 1874631 4 3C1HS 18' 2 1sa,2 10' 2 58 ,81 65,43 

EXIT C•~A~O ~OMMUNICATION BLACKOUT 

771,1391::,b87 1 874 63,4 3c.B5 18' 2 158,2 10' 2 58,81 65,43 
1793941687 lfl7~12 1 4 JC , 88 1s, 1 155' 2 10 , , 59,63 59 ' 71 
779390 1687 1877~11 7 Jc. 90 18 I lJ 152,4 10,4 61.21 99,63 
779J9t I 667 1878BC, 7 J(,92 11,9 149,6 10,4 63' 12 59' 44 
'l79~0l1 I 6tP 1P7997 ,9 JC, 94 17 I ij 141,0 10 ,4 65, 05 59,47 
'l794o< 1687 1PBlC!, 7 .3C I 96 17,7 144 ,6 10,5 66,88 6Q,32 
'/79404 1687 18818 ~ '7 JC , 97 11.~ 142,3 10,5 68 ,5J 62,00 
l7Y406 16tt7 1"825£.' 4 3C,96 17,~ 140,1 10,5 7Q' 08 64' 14 
I 7Y4 (1l 1687 18630' , 4 JC,99 17,J 138' 2 10,s 11,65 66' 09 
77941u16~7 10f~2~d . ~C, 9~ 1?' l . 1J~.3 10,5 u,1J 61,64 
'/794121687 1no13,5 JC,99 17,1 134' 7 10' 5 74 ,JO 69,42 
'l794!41687 1~627C,O JC,99 11,u lJJ' 3 10,s 75' 18 71, 72 
7794t616tt7 1R819C,5 :3C I 97 16' 9 132' 0 10,5 16,04 74,0J 
77941~ 1687 1PB071o0 JC , 95 16' 8 131,0 10,5 16,90 75,82 
77942L 1687 lfl79 Qf,2 JC,93 16 t 7 130, 2 10,s 77' 42 77' 50 
779422,687 107700 , 2 JC ,89 16, 6 129' 6 10,5 77,57 79,73 
7794 24 ,687 18744~12 JC, tt5 16,, 129' J 10' 5 77 ,66 82' 09 
779420 168 7 1R7!'.3A1Q Jc.Bo 16 '4 129 '2 10 ,6 77, 77 83,19 
77Y42b16b7 186770,7 JC, 7 4 16' J 129,3 10' 6 77 ,41 82,74 
7794 301 687 186Je3,2 Jc.67 16 '2 129,7 10,6 16 '89 82,05 

EXJl S•BA~iO COMMUNICATION BLACKOUT 

!794Jo 16b7 1tt63e3, 2 JC, 67 16' 2 129 ,7 10,6 76 ,85 82 05 
7794JZ16tt7 1P.~88?,,5 JCo59 16ou 130' J 1006 ;~;;~ 81:12 
77114341687 1R5)~C'lt2 :3C • 5'1 15' 9 131· 2 10' 6 79,54 
7794:\b 1607 1R4784,5 JC• 41 15 '" 132,J 10. 1 74, 38 17' 93 
7794381687 184160, 7 JC• 31 15,J 13J,6 10' 7 12,95 76,85 
7794401687 18348~,0 Jc .20 15,b 135' 1 10.1 71,63 75,92 J. 17944<1687 182770,2 Jc, 08 15,~ 136,9 10,7 10, s1 74,57 
l7Y444 1687 18200~,7 2~.95 15 t 4 138,8 10. 7 69,14 7J, go 
77944b16tt7 1R11<i:0,5 29. tt2 15' 2 141o0 11•0 -67,J5 69, 1 
/7944t 1687 

mm:~ 2~.68 15' 1 143' J 1106 -65' 52 51,13 
'/794501687 ;,:9,54 1s,u 145,7 12' 0 -64 ' 69 18,56 
779454::! 1687 17B6J•,o 29,4Q 14 t y 1H,1 12' 0 •65 ' 92 -1 8,57 
7"194541687 177H2 15 2~·26 14' i' 150,J 12,5 -68 ,Q4 -so ' 68 
7794561687 176942,3 29·12 14 I 6 152,6 1'· 1 •69,21 -66' 63 
7794581687 17606~,3 2f ,98 14.~ 154 '9 1'' 4 •68,76 - 68,10 
7794~U 1 687 17515R,3 2e.aJ 14 t J 157 '5 1'o4 •67.14 -68 '37 
77946< 1687 174221,J 2e .67 14' 2 160,1 1'· 4 ·66,52 -68,63 
7794641687 17J254o1 21. 51 14 11 162' 9 13•4 •64' 99 -68,84 
7794661687 1?22~ 7 ,1 :ce. 35 1),9 165 ,9 13 '4 ::~:2~ - 68,60 
77946b1687 17123003 21 .18 131 tl 169,2 p, 4 -67,40 
l7Y47Uo687 11017~,6 •e .01 13' 7 172' 8 13t5 •98 '42 -65,46 
77947<1687 1~9Q99,3 27,83 13'' 116,6 13' 9 ·55' 69 -63 ,01 
779474,687 168oc2,n 27.65 13o4 180' 4 13, 5 ·91, 59 - 60,06 
'17947 6 I 687 16689?.,6 21. 47 13.J 184' J 13' 5 ·•7,45 -56,58 
77947~1687 16577ti,6 27 '28 13o1 188,J 1,,6 •43' J5 -52,72 
'/794BU 1687 16465~.1 27 ·10 131U 192 '2 1],6 •39 .29 -48 ,59 
'/794 P21667 16354101 ;(f ,92 lihM 196' 0 1,' 6 •35,52 -44 ,35 
7794M41687 11'>24)9,6 2e. 7J 12.1 199,6 1306 •32o19 ·4o,o9 
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A~OL~O H MISSION 
SPACECRA T OP!RAT!ON TRAJECTORY 

•AF.RODY~A~ IC AND GIJ I DA~CE PARAME TERS• 

MACH DYNAMIC RCS ROLL SANK 
TIM~ ALTITIJCE NUMBl:R PRESSURE FUEL COMMAND AN CLE 

S~CONQS FEET ~1no LS/SQ FT POUNDS DECREES DEGREES 

'/79061687 H1J56 o • 26 0 56 120 ~ 2030 o 1306 •29oH •35 0 82 
77948~1687 i,6F96 I 9 :a6 1 JO 12 0 4 20612 1l16 •27 0 38 •J1 o55 
77949r. 687 1, 26616 26 021 1212 20900 1' 0 6 •26o2' •27o28 
77949< 16H7 1'8Z70o1 26 o OS 12o1 21115 1306 •26 016 • 23 0 OJ 
1794941687 1'731006 2!o89 11o9 213 0 6 13 0 7 •26 o84 ·1 9088 
7794961687 156390o1 a~,74 11o7 21so2 1,18 •28 o Jo -19,48 
7794981687 15550914 2~ ',9 1106 216 0 4 13o9 •36o25 ·21 041 
7795001687 154666o1 i!o45 11o4 217 0 5 14 I 0 •44 0 34 -26001 
77950~1687 1'3856o1 2, 132 1113 218 0 4 1411 ·'o o 9' ·32 080 
7795041687 1~3o72o4 2, t 19 11o1 21901 1401 -56 0 21 -4 o o" 
7795060687 1'2J04o7 ~!. 07 11 o u 2l9o5 1411 •60 0 34 -41,48 
'17050U1667 1,154112 .a4 o 94 100~ 21907 t::~ •63o24 ·56 038 

" 
7795101687 15076709 a•o81 10 I 7 22000 • 64o9' •63 . 97 
7795121687 14997219 a•, 68 ao' 2201 4 1•07 .,5 0 22 · 62,90 
7795141687 101'712 a•·" 10o4 22008 1417 •'3 0 84 ·55. 46 
7795161687 14833304 a4 o 41 10o:i 221o3 1417 •'3028 -46 043 
7795181687 1475150? :14 .28 1001 22116 1408 :~;:i: ·37·,4o 
779520 1681 1•671~04 24o~5 919 22106 l' I 1 -34. 42 
779,u 16B7 14593R 04 24002 9,~ 221 oJ 1'01 •38o04 "33o84 
1795241687 14'18112 2~·89 906 2290 7 1'01 -39 0 96 "33o7' 
7795?.61687 14444412 2~ 0 77 9 I 4 21 0 8 15 0 2 •41 055 •)4 0 73 
7795281687 14372412 2'·65 9oJ 21807 1' 0 2 •44 I 27 "36o5i 

~ '779,,01687 14J01R o5 23 054 911 217 0 4 1' 0, •48,J9 •J9o09 
1795~21687 14232io5 2l o 42 91u 215 0 9 15 0 J -52 013 " 42o42 
779SJ41687 14162 I 7 ~5 :if 8 18 21403 15 0 3 •55 0 38 ::;:H ?7953•1687 14093102 8,7 2120 8 15 0 3 

=~~: ~· 77•5381687 1402240? 2~008 80, 2110 2 150' -53 0 60 
779,401667 13950115 2i ,96 8, 4 20918 1'o' •62048 -57042 
7795421687 mm:~ 2C,H4 812 20804 1s o3 -6Jo92 ·61 025 
77•5•4 1687 22071 801 20703 15 0 3 •64086 •65 o08 
7705461687 1J?16Jo5 2~·~' ? 0 9 20605 1514 •65 0 91 •6 8085 
/705461687 1J6305 I 5 22·43 ?o• 205 0 9 1504 •67o71 -12 ,54 
'/7955U 1687 1J5J9710 22 .28 7,• 20s o 6 15 o5 •69o05 ·7s, 19 
77•55<1687 1J443Jo5 2~o12 7o' 20508 15 0 5 •69o75 -75o 6i. 
77•5541687 13341502 21. 96 7d 206 0 2 1506 •7 0.13 -74 095 
77•5561687 13234402 21.78 7 0 2 207 0 0 1506 -10 035 -7J o96 
779556 1687 13122410 21,60 7 I :J 20801 15 0 9 70046 -71 ,23 
77956U 1687 13006310 21. 41 609 20903 1606 ?0042 -52020 
779562168? 12BR95 10 21. 21 607 210o4 1609 71028 -19. 46 
7795641687 12775418 21 •OJ 606 211.0 1110 74 061 18057 
77•5661687 12663Ro3 2Co84 604 211o1 1?04 79 0 02 52 0 91 
7795681687 12550400 2Co66 603 211 o2 17 0 9 81076 74,9, 
'179570 1687 1?.431J 0 0 2Co46 601 211o6 1803 81038 81060 
779Sn1687 12305\oO 2C o 25 6oU 212 0 5 1804 78097 8404 5 
7795741687 12171408 2C, 03 5o9 213 0 8 1805 78 034 84092 
7795761681 1?.030~ 0 5 1~·80 '" 215 05 18 05 77 o5' 83,88 
77•5?81687 11882908 1~'56 5 0 6 217 0 6 18,5 76oH 82 007 
779~0U1667 117294 I l UoJO 5 0 4 219 0 9 18 o 5 75 0 44 so. 06 
7795821687 11570~ 0 6 19 0 04 502 22203 18 0 5 '4031 78 0 0 4 
???~O' .~~7 . - - - 1uo.H,Q .. u.n . 511 . .. . 224. 7 . Ho5 73002 ?6002 
77958~1687 11240708 1eoso 419 227 I 0 1805 71068 "0 00 
7795881667 11071.liJ u.22 4 0 6 229,0 1806 70o29 71097 
?7959U 1687 108999 I 6 17094 406 2300? 1806 68,9• 69o9J 
77959<1687 10721418 17066 4 0 4 23109 1816 6?o2J 67,88 
7795941687 105'H 19 17 0 J? 4oJ 2'2o5 1806 65031 65,83 

~AXlrUM LCAD F4CTOR SECOND ENT~Y 

?795941687 105546, 9 17 oJl 4oJ 23205 18 0 6 65 031 65. 83 
7795961687 1038no6 11. o9 411 23107 18 I 6 63030 63078 
779596 I 667 102109I1 Uo60 J 0 9 230,0 1Bo6 61000 61,72 
7796ou 1687 10041204 16 ,,, 3o ~ 22704 18 0 9 .,9o12 57. ?7 
779602 1687 987014 16 .25 J,6 22400 19 0 6 •60 0 89 37078 
7796041667 9713',4 .1·' '99 J 0 4 2190 5 20.1 •64 0 JB 4o7D 
7796061687 95Hi 09 1·' t .,. J 0 J 2130? 2Do' · 7oo94 -3o,3J 
7796081687 9415914 1~o50 301 20701 2006 •77o62 -60026 
7706\U 1687 9273,1. i! '26 Jou 2000 3 21o0 •B2oso -76 019 
7796121687 9129Jo9 1e. o3 2 0. 19] 0 6 21o5 •84169 · 80 0 76 

l. 77961~ 1687 A984,o2 14.79 201 18701 21os •BS o 32 ·82 ,68 
77•6161687 8836802 14. ~4 216 180 0 8 ·2105 ·84 066 -84 0 36 
7796181687 ~68?607 11030 2o 4 174 0 8 21o5 -83 0 94 -85. 69 
7796201687 85]64 0 7 1c, o5 2 0) 169 0 0 21 os ·B2or -86,27 
7796>.Z,687 ~3834 0 9 1~, ea 212 16304 2106 •B o 0 5 -85046 
7796240687 a2291 09 1, '54 2ol 15800 2106 •77I14 ·83,44 
7796261687 ~~~~i:~ 1~. 29 2 0 u 152 0 7 21o7 •17o67 ·Bo 0 34 
77•62616 87 1' o OJ 119 14706 21o7 -77 0 5, -?7 0 2? 
7796301687 7764~ o2 t2. ?8 108 m:~ ~~:8 79021 :;~ ::~ 7796321687 7611~0? 12 0 5J 11 7 82031 
7796341687 ?462812 t2 0 28 1o6 133 0 4 2)o9 83084 -18 0 48 
7796]6 1687 7)19707 t2 0 05 1•' 128 0 4 24 0 7 89137 18002 
77963~, 687 71821 02 11•82 1o4 1230 4 2511 951 41 5Jo 4o 
77•6401687 ;am:g n:;~ 114 11806 2s15 97 oU 81035 
7796421667 11l 1140 7 25 0 9 102013 94016 
7796441687 6?69512 u •14 1 o2 11202 26 o2 99189 98,26 
77•6461687 6626118 1C o 91 112 11018 26o2 108 I 00 99 0 32 
7796401687 64797 I 3 1C 0·66 1o1 10909 260 2 112193 100.?9 
?796'01687 63307 18 1Co42 11 .1 10902 26 o2 m:i: 102017 
7796~< 168 7 6179708 1Co17 1o1 10900 26 0] 103015 
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APOL.l.O H MISSION 
SPAcECRA rT OP~ R AT!ON TRAJRCTORV 

•AERODYNAMIC AND GU I DA~CE PARAMETERS• 

MACH OVNAMIC RCS ROL.L. BAN~ 
TIM~ Ai.TITUCE NUMBER PRESSURE rUEI. COMMAND ANGL.! 

s~cQNDS FEET ~.~I, L.BtSG rT POUNDS DEGREES DEGREES 

'/796541667 60271,, s . 92 1 . u 109,4 26,6 113' 68 105 0 64 

TERMINATION OF CMC GUIDANCE 

J7965416B7 60271, 3 S,92 1,u 109,4 26,6 113.68 105064 
'179630' 667 587D,3 S,67 1,u 11001 26,? 113. 66 108o8i' 
77965810B7 5716Q,5 S,41 1o0 111.2 26,? 113' 68 112.09 
179660' 667 55644,8 s.16 '9 11206 260? 113' 66 115' 64 
77966Z.16ij7 5410? 16 ~.Qo 'v 11412 26 ,8 113' 68 118. 2~ 
7796641 6B7 52569' 1 !o65 '9 110,0 26, 9 113' 68 1180'6 J 
'1796661687 51041111 e.•o '9 117 0 7 26,9 113,68 117 0 89 
7796601687 49545, 8 e.1s 0. 11 90 • 26,9 113' 68 117 0 02 
779670 16 87 •Bo67,3 7. 91 •• 12008 26,9 113.68 116012 
7/967'1.16R7 4661613 7 ,67 1 • 122,0 26,9 113' 68 115·, 17 
'/7967• 1607 45196,J 7 t44 •• 123,1 ~609 113,68 iitg '179676161J7 •361011 ::n 0 7 12308 6,9 113' 68 
77967b 16B7 4245911 '7 124 '4 26,9 113' 68 113 0 01 
779600 ! 6R7 ;H~~:ij 1. 77 ,, 12407 2609 113' 68 112 0 36 
7796n< 1667 e .~6 '7 12408 26 '9 113 0 68 111o69 
'/796R41687 3862414 e. 36 ,, 1?.4 0 7 2609 113 0 68 111o13 ~ 
7796P.6,6B7 374,9,4 e.16 0. 12406 26o9 113068 110066 
77Y6nt 16B7 36249,9 ·!. 97 • b 124.3 26 ,9 113068 110011 
779690 1 6B7 nii;:~ ·?I 78 0. 12301 26o9 113 0 68 109052 
'/J969Z 16B7 ·!:. 60 ,o 12108 26o9 113 0 68 108098 
779694 '687 3:29)61~ ? 142 0. 120 0 8 26 ,9 113. 68 108,52 
7796961687 3188~, ~ I ?.5 •' 12000 2609 113068 108041 
'/7969b' 687 ~m~:~ ! 108 I' 119 0 2 260 9 1!3068 108069 
7797cc 16B7 · ·"' ~ 0, 118. 7 26o9 113 068 1080,, 
171.17 ~ ~1687 ?88e7,1 4,75 I!> 118 , 2 26,9 113 0 68 109,27 
'l'/97Q416U7 ?.79£f; , 6 4 ,00 . ' 117,8 26,9 113 0 68 109063 
77970616•7 269 8C 04 4 ''4 o~ 117 o5 26,9 113068 109095 
77970b I 687 26 06519 4.29 0 ~ 117 o2 26o9 113' 68 110021 
'/ IY7H 1687 2515914 •·14 0' 117, 0 26o9 113068 110o49 
77971Z 168i' ?426li , 4 J, 99 I ~ 1160 9 26,9 113 0 68 110. 82 
77971•1687 ?.:D9z,2 J,65 • 4 116. 7 2619 113 0 68 111015 
'l7971!>1094 23?tf o4 ~ '82 0. 116. 7 26,9 113 0 68 111.19 

CHoc~~ PARACHUTES OEPL.OYMENT 

/7971> I 094 2321~04 ~ t tt2 0 4 1160 7 2609 113 0 68 111019 
77972 > ' 094 19835,7 ~.~6 0 J 47,8 26,9 113 0 68 -75 ,75 
7797301094 17216,2 ·2. 84 ,2 42o0 26o9 113. 68 43,42 
'/797•!>1094 '486902 ., • 45 ' 2 41t4 26o9 113. 68 1,83 
7797501094 1256'lo7 . , I 07 t 2 41o2 26o9 113 0 68 - 142,58 
'1797641687 1043~,2 1.12 ,2 41o2 26,9 113 0 68 85ol6 

~A I~ PARACHUTES OEP"O VMENT 

77Y76416U7 1C4~P,2 1.12 oi 41,2 26 ,9 113 0 68 85,36 
779794 I 687 71J2f'l t 2 1o29 0 u 1,0 26o9 113 0 68 139 0 06 
7798?4, 6B7 6869,7 1 o13 0 u 1.0 26o9 113068 - 105050 
7196 5 • 1687 5925 , 2 0 98 ,o 1.0 26 ,9 113. 68 24,14 
'l798~41687 499•12 'B2 ,o 1o0 26,9 113 0 68 176,41 
779914 16 87 4076o2 ,67 oO 1o0 26o9 113068 •2 8,93 · ~ 

7799 .. 16•7 J17c,, , 52 o G 1o0 26 '9 113 0 68 128 '21 
7799741687 2277 ,o • 37 0 u 1o0 26o9 113 0 66 -55069 
·1~000~ 16 t17 1395,2 ,23 'u 1o0 26o9 113 '66 1•1,29 
/80034 16U7 ,,~ t 1 • o9 ' u 1o0 26,9 113' 66 -26039 
7Bu053t094 -3 ' 7 .... 00 0 u 1 . 0 26 o9 113068 7o49 

LANDING 
j 

'/80053 I 094 •317 • ,OD '0 1,0 26 0 9 1130 68 '' 49 
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801 
TABLE A- !.- FREE-RllURN c&Clii:it.uNAR COAST 

(a) Translunar coast (no midcourse correction) 

•••••• CSM I EARTH REF. /PHASE 100-
MEAN-OF-EPOCH 1971 

• 306018804023042+002 HRS . FROM LAUNCH 

RESTART COOROINATES ( ER ANO ER/HR I 

RXYl 
ROXVZ 

.112 4744 7760662 6 79•002 

.23212016524498687•000 

SELENOCFNTRIC 
XL -1.0259435+05 YL 
RL 1.0372921+05 OECL 

SELENOGRAPHIC 
XS 9.6058639+04 VS 

ALTS 1.0219172+05 LATS 
LTS -3.0913916- 01 LNS 
LIN 1.6884358•02 LAN 

GEOCENTRIC 
5.9399064+04 y 
1.2178571+05 DEC 

GEOGRAP HIC 
xG -5.2596924+04 YG 
ALT 1 01834454+05 LAT 

EARTH-MOON PLANE 
XMP -1.1116405+05 YMP 
RMP 1.2178571+05 DEMP 
XME - 1.1116405+05 YME 

PLANET~RY COORDINATES 
XM 1.6199341+05 YM 
RM 2.02 18843+05 DEM 

XS UN 5.3895108+07 YSUN 

-1.4675264+04 ZL 
-2.3947801+00 RA L 

-3. 9146926+04 ls 
-4.11~6426-02 LON S 

1.0187096+02 LTE 
-2.238 1134+01 LAP 

8.8036643•04 
2.9304189+0 1 

l 
RA 

- 9.2261920+04 ZG 
2.9308822+01 LON 

-4. 8996830+04 ZMP 
4.0401301+00 RAMP 

-4.8996830+04 ZME 

1.0271191+05 ZM 
1.8436218+01 RAM 

-5.3746882+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2590275+05 ECC 9.7215164-01 INC 

VH -1.7358587+03 RNMP 3.1293890+01 APMP 
TA 1. 6598 72 4+02 EA 8.8072385+01 ~A 

GEOCENTR I C UNIT VECT ORS 
WX -4.8805033-01 WY 
OX 8.2038397-01 OY 

-2 .3907059-01 
-4. 5396665-01 

****** CSM I EARTH REF. /PHASE 100-
MEAN-OF-EPOCH 1971 

wz 
oz 

• 310000000000000+002 HRS. FROM LAUN CH 

RESTART COOROINHES ( ER AND ER/HR ) 

RXYZ 
ROXYZ 

SELENDCENTRIC 

.17339263055964660+002 

.22913486925185304+000 

FEB. 1971, HRS •• 56 MINS •• 6.769 secs. G.M.T. USNH USFT I Sec 

DAYS, 6 HRS., 36 MINS., 6.769 SECS. G.E.T • RAGR .175678845007958+)03 

.2556281694~028585• 002 

.65174770972991840•000 

-4. 3342867+03 
- 1. 7185954+02 

-7.4510258•01 
-2.2172446+01 

6.5027831•00 
1 . 3960239+01 

5.9607556•04 
5.5992128+01 

OXL 
VL 

DXS 
VRS 
LNE 

OR 

ox 
v 

.17307986777465208• 002 

.32057257382378778•000 

3·2489050+03 DYL 
3.5242190+03 PTHL 

-4.1197847•03 ovs 
4.2602165+03 PTR 

- 1. 7419346+02 DSHP 
-3.4111547+03 VT 

I . 3492460+03 DY 
4.4322460+03 PTH 

1.212619,7+03 OZL 
-7.544 7526+01 All 

- 1.0707731•03 ozs 
-5 • 3196984+0 I AZR 

1.0142059+00 RSMP 
2.5521497+03 SEASy 

3. 7884171+03 
7 .6439137•01 

DZ 
AZ 

5. 9607555•04 
2. 4031328+0 2 

DXG - 4.1939103+04 DVG 
VE 4.6256904+04 PTE 

1.9425243+04 DZG 
5.3446361+00 AZE 

8.5804312+03 DXMP 
-1.5621396+02 VMP 

8.5804312+03 DXME 

6.3941843+04 DXM 
3.2376735+01 LOM 

-2.3305905+07 RAS 

3.29 19429+01 RAN 
5.4923753+00 INMP 
3.2403718+01 SLR 

- 3.5948315+03 DVHP 
4.4322460+03 PTMP 

-3.5948315+ 03 DYME 

-1.8996590+03 DYM 
2. 1669789+02 VM 

-4.4921100+01 LOS 

-6.390 2157+01 APF 
2.8393866+01 APO 
6.9147290+03 PER 

-2.5860589+03 DZMP 
7.6439144+01 AZMP 

-2.5860589+03 OZME 

2.5757974+03 DZM 
3.4307170+03 ARGM 
1.3940005+02 DES 

-5.0225953+0 1 RP 
2.4829931+05 TFP 
3.1125854+02 MTA 

8.394356 1-0 1 PX -2.9795467-01 PY -8.5834696-01 PZ 
3.4768432-0 1 sxo 0. 0000000 svo 0.0000000 szo 

6.2792511+02 
-5 ·672 7"1 l•l I 

1. 7396632•"2 
-8.6146550•01 

9.5990914•01 
-1. 7527292•Jl 

1 . 8633938•03 
1. 05715'o9+Jl 

l. 8634915•0 3 
-9.03505•••01 

-1. 8517837•02 
1.18128~8+)2 

-1.e517837+02 

1.2354687•03 
4.257l013•)1 

-1.702"354•) 1 

3. 506l&54t-J3 
2.5853958+)0 
3. 60oooJo• n 

-4.1766825-Jl 
o. 0000000 

FE8. 1971, HRS .", 19 MINS •• 60.000 secs. G.M. T. USNM USFT I SEC 

DAYS, 6 HRS •• 59 HINs •• 59.999 secs. G.E.T • 

·25821382876669317+002 
.64719944683259590•000 

.174349978 1868 2283•0 02 

.3 1749109726958408•000 

XL -1.0182876+05 YL 
RL l.0292594+05 OE:L 

- 1.4391558+04 ZL -4. 1 8779 06+03 DXL 3.2424190+03 DYL 
3.5091645+03 PTHL 

1.1931270+03 DlL 
-7.5650043•01 AZL 

6.143Jlll•J2 
-5.6786•3J+ll -2.33 18608+00 PA L -l.7 1q5561+02 Vl 

SELENOGRAPHIC 
XS 9.5088663+04 

ALTS 1.019874 5+05 
LTS -3.08653 10- 01 
LIN 1.6890658+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-3.9394092+04 ZS 
-1.9110934-02 LONS 

1.0166913+02 LTE 
-2.260 1107+01 LAP 

x 5.9715270•04 v 8.8927126+04 z 
1.2279799+05 DEC 2.9273141+01 PA 

GEOGRAPHIC 
XG -6.22761 14+04 VG -8.7152353+04 IG 
ALT 1 .193568!+05 LAT 209277732+01 LON 

EARTH-MOON PLANE 
XMP - 1.1220544+05 VMP 
RMP l.22H799+05 DEMP 
XME - 1.1220544+05 VME 

PLANETARY COORDINATES 
XM l .6154403+05 VM 
RM 2.0223024+05 DEM 

XSUN 5.3912443+07 VSUN 

-4.9 157041+04 ZMP 
3.986l938+no !< AMP 

-4 . 915704\+04 IME 

1.0 331868+05 lM 
1.8519171+01 RAM 

-5.3732476+07 ZSUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SMA l. 2590995+05 ECC 9. 7217029-0 l INC 

VH - 1.7457856+03 RNMP 301060692+01 APMP 
TA 1.6610551+02 EA 8.8543192+01 MA 

GEOCENTRIC UNIT VECTOPS 
WX -4.8822276-01 WV 
OX 8.2025086-01 Qy 

-2.389 1642-0 1 
-4. 5408045- 01 

•••••• CSM I EAPTH REF. /PHASE 100-
HEAN-OF-EPOCH 1971 

wz 
oz 

• 320000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HP I 

RXVZ 
RDXVz 

SELENOCENTRIC 

·17564749308064242+002 
.22189861533933459+000 

XL - 9.9912191+04 VL 
RL l.009i976+05 OE CL 

-i. 3698739+04 ZL 
-2.1 769994+00 R~L 

-3.4330815•01 
-2.2503640•01 

6.5 108769•00 
1.3868453•01 

DXS 
VRS 
LNE 

DR 

- 4.1045335•03 ovs 
4. 2 339809+03 PTR 

-l.7418172+0 2 OSHP 
-3.39967e5+03 VT 

6.0044974+04 
5.6118326+01 

OX 1.3318934+03 DY 
V 4.3968434+03 PTH 

6. 0 044972 +04 
2.3445134•02 

DXG -4.0055993+04 OyG 
VE 4.6666411+04 PTE 

9.5364363+03 DXMP 
-1.5634184+02 VMP 
8.53~4363+03 DxME 

6.4232765+04 DXM 
3.2601753+01 LOM 

-2.3299658+07 RAS 

3.2925372+0 1 RAN 
5.4921824+00 INHP 
3.2859942+01 SLR 

-3.5720800+03 DVMP 
4.3968434•03 PTMP 

-3. 57 20800+03 OVME 

- 1.9105256+03 OVH 
2.1093476+02 VM 

-4.4914208+0 1 LOS 

-6.392474 7+01 APF 
2.8407364+01 APO 
6.910 5583+03 PER 

-1.025 1609+03 DZS 
-5.3412817+0 1 AZR 

1·01 26802+00 RSMP 
2.5236443+03 SEASV 

3.7619794+03 DZ 
7.6446871+01 AZ 

2.3871853+04 DZG 
5·2553389•00 AZE 

-2.5567972+03 DZMP 
7.6446871+01 AZMP 

-2.5567972+03 DZME 

2.5688524+03 DZM 
3.4299917+03 ARGM 
1.3342880+0 2 DES 

-5. 0210901+01 RP 
2.4831587+05 TFP 
3.1128526+02 MTA 

8•3937923 - 01 PX -2.9803868-01 PY -8.5832971-0 1 PZ 
3.4784976-01 SXO 000000000 SYD 0.0000000 SZD 

1.686~54 £+ 3 2 

-8.6193854•)1 
9.577b626•01 

-1. 7613659+01 

1. 845•621•03 
l.0579087'n 

1. 845495••03 
-9.034005l•l l 

-1. 87791 92•J2 
l.1 8 1 49't()+)2 

- 1 .8779192•02 

l .23ll509+)3 
4. 28019 76•01 

- l.701 96ll+JI 

3.5040389+)3 
2.5866220+)) 
3. 6000000+ 0 2 

-4. \ 766361-0I 
0.00000)0 

FEB. 1971, 4 HRS., 19 MINS •• 60.000 secs. G.M.T. USNM USFT I ScL 

DAYS, 7 HRS., 59 HINS., 59.999 secs. G.E.T • RAGR . 196708055512 22 1 +003 

.26402980358080023•002 

.63606250793378794•000 

-3.8336052+03 OXL 
-1.7219298+02 VL 

.17748706963208202•002' 

.30998057342012360+000 

3.2274896+03 DYL 
3.4739373+03 PTHL 

1.1459934+03 OZL 
-7.6148641+01 All 

5.815927"•02 
-5.69315H•JI 



SELEMOGRAPH!C 
XS 9.2661q69+04 

AL TS 9.9981263+1)4 
LTS -3.0743204-0l 
LIN l.b90blll+02 

GEOCENTP. IC 

vs 
LATS 

LNS 
LAN 

x 6.049 1829+04 y 
1. 2530554+ 05 OEC 

GEOGRAPHIC 
XG -8.413936!+04 VG 
ALT 1.218b435+05 LAT 

EARTH-MCON PLANE 
XMP -l.1480019+05 YMP 
RMP 1.2 530554+ 05 DEMP 
XME - l.l480Q19+05 YME 

PLANETARY COORDINATES 
XM 
R ~-t 

XSUN 

l .6040402+05 YM 
2.0233535 +05 DEM 
5 03955965+07 YSUN 

-3.9968002+04 lS 
3.47612"10-02 LON S 
loOllb2l9+02 LTE 

-2. 3l 50842+0l LAP 

9. l! 36745+04 l 
2.9196778+01 RA 

-b.9898031+04 ZG 
2. 92 Ol 270+0l LDN 

-4.95 1203 8+04 ZMP 
3.8544425+00 RAM P 

-4.95 1 2038+04 ZME 

1.0483548+05 ZM 
1.0726199+01 RAM 

-5.36Q6274+07 ZSUN 

GEOCEN TR IC OSCULATING ELEMENTS 
SMA 1. 2592B6+05 ECC 9.722 1 963- 01 I NC 

VH -l.770421R+03 RNMP 3.0475092+01 APMP 
TA l.6b3Q477+fJ2 EA B.9708526 +01 MA 

GEOCEN TR I C UNlT VECTO RS 
WX -4.8H68''l10-0l WY 
QX 8. 1989855-01 QY 

-2.38509B4-0l 
-4.5438005-0l 

wz 
Ql 

•***** CSM I EAR TH REF. /PH ASE 100-
MEAN-OF-EPOCH 1971 

• 330000MOOOOOQ0+002 HRS• FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR J 

RXYZ 
ROXY Z 

• l778317741RQ3R7l 6+002 
.215013872205b720b+OOO 

SFLENOCENTRIC 
XL -9.8003929+04 Yl 
RL 9.8928607+04 OE:L 

SE LENOGRAPH I C 
XS q.0269218+04 

ALT S 9.7990 111+04 
L TS -3.0b21 l3b-Ol 
LIN l·692l068+02 

GEOCEN TRI C 

vs 
LATS 

LNS 
LAN 

x 6.1244181+04 y 
l.2776445+05 DEC 

GFOGRA PHlC 
XG -l.0117865+05 VG 
ALT l.2432325+05 LAT 

EARTH-"400N PLANF. 
XMP -1. 173 6549+1)5 VMP 
RMP 1.2776445+05 OEMP 
XME -l.1736549+05 YME 

P LANET~RY COUROTNATES 
XM 1.5 924801+05 YM 
RM 2.0244':)5Q+05 OE~ 

xsu• 5.399945e+o7 vsuN 

-1.3033103+04 ZL 
-2.0264781+00 RA L 

-4.0476104.+04 ZS 
8.b598553-0l LONS 
l.00b552b+02 LTl 

-2 .3696709+01 LAP 

9.3308686+ 04 
2.9 122614+ \)l RA 

-4.7119310+04 LG 
2.9 l 270l3+0l LON 

-4.9800576+04 ZMP 
3•72769 75+00 PAM P 

-4.9800576+04 ZME 

1.0634179+05 ZM 
1. f\93130CJ+Ol RAM 

-5·3b60042+07 ZSUN 

GF.nCEN TR l C OSCULA TING ELEMENT S 
$MA l.2 594722+05 ECC 9 .7227272- 01 ! NC 

VH -t.79465 14+03 RNMP 2.98~9674+0 1 APMP 
TA t.t-667359+02 EA 9.0950296+01 MA 

GEOC o NTRIC UNIT VECTORS 
WX -4.89l 7 4 l 2-0 l WY 
QX 8. 195 1 915 -01 QV 

-2.38074l0- 0l 
-4 05470018-0l 

Wl 
oz 

++++++ (',;/.\ 1 rAn r11 11cr. 1r11A!'.;E: too-
MEAN-OF-EPOCH 1971 

.340001000000000+002 HRS. FROM LAUNCH 

•F.S TAOT COORDINATES I ER AND ER /H R I 

RXYl 
ROXYZ 

• l 7994885 316 2 ll l l l+002 
• 20B 45412 083 0 l h 46 b+OOO 

SELENOCF.NTRIC · 
XL -9.6102940+04 Yl 
RL lilobQ5~934+Q4 DE:L 

SE LENOGRAPH IC 
XS 8.7R9lB83+14 VS 

ALT S Q.60 12'+ 37+04 LATS 
LTS - 3 .0499028-Ql LNS 
LIN l.b9355b6+02 LAN 

C.EO CEN TR IC 
x 6 .1973189+04 y 

1.3017654+05 OE: 

GEOGRAPH IC 
XG - 1 . 1199596+05 VG 
AL T l. 2o7 35J3+05 LA.T 

- 1.2393233+04 lL 
-1.8900239+00 RAL 

-4 .0920004+04 ZS 
1.3653608-0 1 LO~S 
l.0014835+Q2 LTE 

-2.4238885 +01 LAP 

9. 5444232+04 
2.9050509+01 RA 

-2.0l 78 741+04 ZG 
2.9054820 +01 LON 

6 . 1227873+01 
-2.3330696+0). 
6. 5 307304+00 
3. 79 80560+09 

(J0 2 

DXS 
VRS 
LNE 

DR 

-4.0669996+03 QYS 
4. l 710617+03 PTR 

- 1 . 7~15261+02 OSMP 
-3.3729154+03 VT 

6.ll25367+04 DX 1.2898312+03 DY 
5.0425862+01 V 4.3104350+03 pTH 

6.ll25365+04 OXG -3.326854 1+04 OYG 
2.1971781+02 VE 4.768 1537+04 PTE 

8.4232866+03 DXMP 
-l.5667000+02 VMP 

8.423286b+03 OXME 

6.495897 2+04 DXM 
3 03l67482+0l LOM 

-2.3283958+07 RAS 

3.29412 35+0 1 RAN 
5.4915335+0 0 INMP 
3·4005 l b5+0l SLR 

-3.5166428+03 DYMP 
4.3104350+03 PTMP 

-3.5 166428+03 DYME 

- 1.9 376585+03 DYM 
l.9645943+02 VM 

-4.486l 78 3+0l LOS 

-6.3984408+·01 APF 
2.8443l l 0+01 APO 
6.8994863+03 PER 

- 9.1266120+02 DZS 
-5.3963922+01 AZR 

l.0088472+00 RSMP 
2.4538128+03 SEASV 

3.6972437+03 oz 
7.6462995+01 AZ 

3 .4109916+04 DZG 
5.0421528+00 AlE 

-2.48504d2+03 DZMP 
7.6463000+01 AZMP 

-2.4850402+03 DZME 

2.5512502+03 OZM 
3.4281724+03 ARGM 
l.l8430lb+02 DES 

-5.0 l7l07l+Ol RP 
2.4835838+05 TFP 
3.ll35351+02 MTA 

8.3922871-0l PX -2.9825847-0l PY -8.5828423-01 Pl 
3.4828885-0 l SXD 0.0000000 SYD 0.0000000 SZO 

l. 55948ll+J2 
-8.6308310+)1 

9.5245845+01 
-l. 7823054•Jl 

l.8018256+J3 
l+05977l&+J2 

l. 80LBHO+J3 
-9.0335429+)1 

-l. 940358 5• 02 
l.1820<37•)2 

-l .9403585+02 

l. 220019+03 
4.337bb4:h).l 

-l.7007b90+Jl 

3.4CJ833lc: +)3 
2.5899"24+:>0 
3.6000DOU•'.l2 

-4. l7 boo3o-H 
0 .oOOUOJO 

FEB. 1971, HRS., l9 MINS., 60.000 SECS. G.M.T. USNM USFT I So(, 

DAYS, HRS., 59 MIN S., 59.999 SECS. G.E.T. RAGR •2ll749 12248454b+OJ3 

.2709 3637024835949+002 
• 6253 l3067047ll l96+000 

-3.4982484+03 DXL 
-1.7242494+02 VL 

l. 4952359+02 
-2.4l5ll39+0l 

6 .5499018+00 
- l. b8 1359l+02 

oxs 
VRS 
LNE 

OR 

. l80550614874l8406+002 
• 3027777106 75 73120+000 

3.2143714+03 DYL 
3.4421571+03 PT HL 

-4.0304348+03 DYS 
4.1121683+03 PTR 

-l.7412407+02 OSMP 
-3.3488946+03 VT 

l.1013362+03 DZL 
-7 .6632 163+01 All 

-8.0297202+02 OlS 
-5.4526752+01 AZR 

l.00501 22 +DD RSMP 
2.3863848+03 SEASV 

b.2 1 80432 +04 
5.b720709+01 

DX 1.2498122+03 DY 3.6347603+03 oz 
V 4.2274062+03 PTH 

6.2 180427+04 
2.04~7[ 59+02 

OXG -2.3852936+04 DYG 
VE 4.8677959+04 PTE 

8.3065680+03 DXMP 
- 1 .5 700749+02 VMP 

8.3065680+03 OXME 

6.5678680+04 DXM 
3.3733994+01 LOM 

-2.3268247+0 7 RAS 

3. 2958522+01 RAN 
5.4906302+0 0 IN•P 
3o5l49307+0l S L~ 

-3.4b34788+03 DYMP 
4.22740b2+03 PTMP 

-3.4634788+03 OYME 

- l.9645592+03 DYM 
lo8l98487+02 VM 

-4.48 l 9364+0l LOS 

-6.40484 70+01 APF 
2.P48l64l+Ol APO 
6.88 7 5182+03 PER 

7.6474729+01 Al 

4.23Q6743•04 DZG 
4.8435622+00 AZE 

-2.4156440+03 DZMP 
7.6474730+01 AZMP 

-2.4 156440+03 OZME 

2.5334241+03 DZM 
3.4263570+03 ARGM 
l.0343151+02 DES 

-5.0l28l84+01 RP 
2 04840227+05 TFP 
3.1142348+02 MTA 

8 .3 90646 1- 01 PX 
3 .4 8 76 3b4-0 l sxo 

-2.9849124-0l PY -8. 582356b-Ol Pl 
0.0000000 SYD 0.0000000 SZD 

5.5074612+J2 
-5. 707l6 28 +Jl 

1. 440t'3'1G+ 0 l 
-8.64lb/;5•ll 

9.47136fU:+Ol 
-l. E02<303+01 

l. 7599575+J3 
1 . 0615974+ '.l2 

l. 75988,;,+J3 
-9. 0325 359•) l 

-1.996,.595+)2: 
l. l 82,.6~£ +J 2 

-l .9985595+J2 

l.209Lll3+J3 
4.3950717+Jl 

-l .6995763+Jl 

3.49217,_,+)3 
2.59355~>1+)0 

3.•000000+02 

-4.1753383-Jl 
0. 0000000 

FEB. 1971 , 6 HRS., 1 4 MJN5., b0.000 Sl!!CS. G.M.T. U~NM U~F I I ~ t:l. 

DAYS, HRS., 59 MINS., 5q.999 SECS. G.E.T. RAGR .226790 18945687l+ll3 

.27713726608932863+002 
• 6 l 492 40645 BO Ob 82 0+000 

• l 835435 707123H41 +002 
.29585899029139130+00 0 

-3ol806420+03 OXL 
-1.7265 1 81+02 VL 

2. 3103425+02 
-2.4965370+01 

b.5683922+00 
-l.b8l6730+02 

DXS 
VRS 
LNE 

DR 

3.2029074+03 DYL 
3.4135333+03 PTHL 

-3.9946840+03 DYS 
4.0570305+03 PTR 

-l.7409610+02 QSMP 
-3.32 73778+03 VT 

b.32ll l86•04 OX l.2ll68l7+03 DY 
5-7 003809+0l V 4.1475073+03 pTH 

6 .32lll84+04 OXG -1.2375507+04 OYG 
l.90 21362+02 VE 4.9656353•04 PTE 

1.0589957+03 QZL 
-7.70 99847+0 1 AZL 

-6.9592368+02 oz s 
-5.5099917+01 AZR 

l.00ll750+00 RSMP 
2.3212180+03 SEASV 

3.5743721+03 DZ 
7.6482458+01 Al 

4+8058739+04 DZG 
4.6581222+00 AZE 

5.21653!4+02 
-5. 7209612+Jl 

1 . 329'il'b+02 
-8.b519405•Jl 

9.4l8ll35+01 
-l.B21214b+Ol 

1.7197410• 03 
l ·063392l•02 

1 . 7197&~4+J3 
-9 .03159/b+Jl 



(" 

~ 

( 

L 

~ 

L 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

EARTH-MOON PLANE 
XMP -1.1990195+05 YMP 
RMP 1.3017654+05 OEMP 
XME -1.1990195+05 YME 

PLANETARY COORDINATES 
XM 1.5807613+05 YM 
RM 2.0254593+05 OEM 

XSUN 5.4042922+07 YSUN 

-5.0024353+04 lMP 
3.6055855+00 RAMP 

- 5.0024353+04 lMf 

1.0783747+05 ZM 
1.9134481+01 RAM 

- 5.3623782+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.2<96658+05 ECC 9.72329n- Ol INC 

VH -1.8184968+03 RNMP 2.9304425+01 APMP 
TA 106694280+02 EA 9.1969779+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8970724-01 WY 
QX 8.1911088-01 QY 

-2 ·3760737- 0l 
-4.5504196-01 

WZ 
oz 

****** CSM I EARTH REF. /PHASE 100-
MEAN-OF - EPOCH 1971 

.350000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
ROXYZ 

.18200185863618010+002 

.20219546846308904+000 

SELENOCENTRIC 
XL -9.4208286+04 YL 
RL 9.4985319+04 OECL 

SELENOGRAPH!C 
XS 8.5535522+04 

ALTS 9.4046822+04 
LTS -3. 0376912- 01 
LIN 1.6949639+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

6.2680230+04 y 
1. 3254351+05 DEC 

GEOGRAPHIC 
XG - l .1558n96+05 YG 
ALT 1.2910228+05 LH 

EAR TH-MOON PL AN E 
XMP -l.22410lo+o5 YMP 
RMP 1.3254351+05 DEMP 
XME - 1.2241010+05 YME 

PLANETARY COORDINATES 
XM 1.5688852+05 YM 
R~ 2.0265137+~5 DEM 

xSUN 5.4086356+07 YSUN 

-1.1777800+04 ZL 
-1.7373714+00 RAL 

-4. 1301225+04 ZS 
1.8470184- 01 LONS 
9.9641442+01 LTE 

-2.47 77523+01 LAP 

9. 7544586+04 
2.898033 1+01 RA 

9.2095880+03 ZG 
2.8984558+01 LON 

-5 .0184974+04 ZMP 
3.4877720+00 RAMP 

- 5.0 184974+04 ZME 

1.0932239+05 ZM 
l.9335700+01 RAM 

-5.35e7493+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2598644+05 ECC 9.7239108-01 !NC 

VH -1.8419785+03 RNMP 2·8719337+01 APMP 
TA 1.6720316+02 EA 9.3068 138+01 MA 

GEOCENTRIC UNIT VECTOR S 
wx -4.90202 10-01 wv 
QX 8.1867176-01 QY 

-2. 3710765-01 
-4. 554065q-01 

wz 
QZ 

****** CSM I EARTH REF, /PHASE 100-
MEAN-OF - EPOCH 1971 

.360000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
R DXYZ 

.18399369671487196+D02 

.l9621724727726836+0DO 

SELENOCENTRIC 
XL -9.23 19113+04 YL 
RL 9.3030466+04 OECL 

SELENOGRAPH!C 
XS 8.3199772+04 

AL TS 9.2091971+04 
LTS - 3 . 0254817-01 
LIN 1.6963316+02 

GEOC ENTRIC 

VS 
LATS 

LNS 
LAN 

6.3366206+04 y 
1.3486694+05 DEC 

GEOGRAPHIC 
XG - 1 • 1139951+05 VG 
ALT 1.3142570+05 LAT 

EARTH-~OON PLANE 
XMP - l .248 '1041+05 YMP 
RMP 1.3486694+05 DEMP 
XME -1.2489041+05 YME 

PLANETARY COORDINATES 
XM l •5568532+Q5 VM 
RM 2.0275690+05 OEM 

XSUN 5.4 129762+07 ySUN 

- 1.1185553+04 ZL 
- I. 5982 624+00 RAL 

-4.1621200+04 zs 
2.3121687-01 LONS 
9.9134548+01 LTE 

-2.5 312761+01 LAP 

9.9610864+04 
2.8911959+01 RA 

3.9086418+04 ZG 
2.8916107+01 LON 

-5. 0283964+04 ZMP 
3. 3739556+00 U~. P 

-5 .0283964+04 ZME 

1.1079642+05 ZM 
1.9534945+01 RAM 

-5.3551175+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2600686+05 ECC 9.7245689-01 !NC 

VH -1.8651 154+03 RNMP 2.8134395+01 APMP 

G03 

8.1865178+03 OXMP 
- 1 .5 73 5359+02 VMP 

8.1865178+03 OXME 

6.6391827+04 DXM 
3.4301295+01 LOM 

-2. 3252522+07 RAS 

3.2977337+01 RAN 
5.4894520+00 lNMP 
3.6292305+01 SLR 

8.3888591-01 PX 
3.4927659- 01 SXO 

- 3.4123910+03 DYMP 
4.1475073+03 PTMP 

-3.4123910+03 OYME 

-1.9912257+03 DYM 
1.6751110+02 VM 

-4.477695 1+01 LOS 

-6. 4117203+01 APF 
2.8523147+01 APO 
6.8745972+03 PER 

-2.9873759- 01 PY 
0.0000000 svo 

-2.3484592+03 DZMP 
7.6482464+01 AlMP 

-2.3484592+03 DlME 

2.5153764+03 DZM 
3.4245456+03 ARGM 
8.8432859+01 DES 

-5~0082C\0+01 RP 
2.4844763+05 TFP 
3.1149526+02 MTA 

-8.5818385-01 PZ 
0.0000000 SZD 

-2. 0529165•02 
l .1831B5+J2 

-2.0529165+02 

l . 1980878+J3 
4.4524185+Jl 

- 1 .6983825+0 I 

3.4855228+03 
2. 597552 5+00 
3.6000000•J2 

-4.1 740413- Jl 
o. 0000000 

FEB. 1971, HRS., 19 MINS •• 60.000 secs. G.M.T. USNM USFT I S<c 

DAYS, 10 HRS . , 59 MINS., 59.999 secs . G.E.T. RAGR .24183125642719o+JJ3 

.28323597138361727+002 

.6048 7109238366195+000 

-2.8797844+03 OXL 
- 1 .7287393+02 VL 

3.0619938+02 
-2.5773 788+01 

6. 5862013+00 
-1. 6 502 230+0 2 

DXS 
VRS 
LNE 

DR 

.18646867144634007+002 
• 28920 33 7119346456+000 

3.1929586+03 DYL 
3.3878042+03 PTHL 

- 3.9596112+03 DYS 
4.0054044+03 PTR 

-1. 7406869+02 OSMP 
-3.3081518+03 VT 

1.0188274+03 OZL 
-7. 7551058+01 All 

-5.9136304+02 DZS 
-5·5682 084+01 AlR 

9.9733613-01 RSMP 
2.2581842+03 SEASV 

6.4218571+04 DX 1.1753026+03 OY 3.5159371+03 oz 
7 .6486535+ 01 AZ 5.7275998+01 V 4.0705149+03 PTH 

6.4218568+04 OXG 4.2577719+02 DYG 
1 . 7544474+02 VE 5.0617351+04 PTE 

&.06 33531+03 OXMP 
- 1.5770764+02 VMP 

B.0633531+03 DxMe 

6.7098355+04 DXM 
3.4869389+01 LOM 

-2.3236786+07 RAS 

3.2997802+01 RAN 
5.4879784+00 INMP 
3.7434093+01 SLR 

-3. 3632047+03 OYMP 
4.0705150+03 PTMP 

- 3.3632047+03 DYME 

-2. 0176560+03 DYM 
1.5303813+02 VM 

-4.4734543+ 01 LOS 

-6.4190907+0.l APF 
2.8567820+01 APO 
6.8606631+03 PER 

5.0587635+04 OZG 
4.4845712+00 AZE 

-2.283350 1+03 DZMP 
7.6486535+01 AZMP 

-2 .2833501+03 DZME 

2.4971097+03 OLM 
3.4227384+03 ARGM 
7.3434201+01 DES 

-5.0032418+01 RP 
2.4849454+05 TFP 
3 .1156896+02 MTA 

B.3869145-01 PX 
3.4983043-01 sxo 

-2.98998 15- 01 PY -9.5812863-01 Pl 
0.0000000 SYD 0.0000000 SlO 

4.9419004+J2 
-5. 7343575+01 

l.2261312+J2 
-8.66lb43D+Jl 

9.3651202+01 
-1.8393241+01 

1.6810!>38+03 
l.065lb3U+J2 

l. 68105,d +0 3 
-9.0307344• l I 

-2.103 77 6&+)2 
l.18371>4•J2 

-2.10377b&+J2 

l.186b63d+J3 
•• 5097050+01 

-1. 697l 88U+J l 

3. 4 783492 + J3 
2.60 193•1'JO 
3. 6000000+ 0-'. 

-4.1739107-01 
0 .0000000 

FEB. 1971, 8 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USF T I SE~ 

DAYS, 11 HRS., 59 MINS., 59.999 secs. G.E.T. RAGR .2568723234015£l+J03 

• 28923573418774179+002 
.50513206324986786+000 

-2.5947428+03 OXL 
-1.7309161+02 VL 

3.7542303+02 
-2.6576792+01 

6 .6033299+00 
- 1. 6006857+02 

o.5203460+04 
5.7538031+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

.18932845195560539+002 

.28279196008395085•000 

3.1844012+03 DYL 
3.3647344+03 PTHL 

-3.9250970+03 DYS 
3.9570695+03 PTR 

-1. 7404185+02 OSMP 
-3.2910265+ 03 VT 

1.1405529+03 DY 
3.9962279+03 PTH 

9.8070039+02 OZL 
- 7.7985236+01 All 

-4 .8915156+02 DlS 
-5.6271 988+01 AZR 

9 .9349593.-01 RSMP 
2.1971671+03 SEASV 

3 .4593271+03 
7.6487279+01 

oz 
AZ 

6.5203458+04 
1.6066571 +02 

DXG l. 3690373+04 DYG 
VE 5.1561547+04 PTE 

4.9683642+04 DlG 
4.3218035+00 ALE 

7.9372711+03 DXMP 
- 1.5806907+02 VMP 

7,9372711+03 DXME 

6.7798203+04 OXM 
3.5438279+01 LOM 

-2.3221037+07 RAS 

3.3020038+01 RAN 
5.4861855+00 !NMP 

-3. 3157645+03 DYMP 
3. 9962279+03 PTMP 

-3.3157645+03 DyME 

- 2.0438482+03 DYM 
1.3856595+02 VM 

-4•4692 142+01 LOS 

-6.4269911+01 APF 
2.8615893+01 APO 

-2.2201928+03 OZMP 
7.6487285+01 AZMP 

-2.2201928+03 OZME 

2 .47 86267+03 DZM 
3.4209358+03 ARGM 
5.8435536+01 DES 

-4.9979083+01 RP 
2.4854310+05 TFP 

4.6824546+.)2 
-5. 74740J3tJI 

1.1288892+:>2 
- B,6708024•JI 

9. 3120884+01 
- 1 .8566 185• 01 

l.b43786l+J3 
l.066915b•J2 

l. 643&5J.:::+ (J3 
-9.029928.:::+Jl 

- 2.15144'19+Jl 
1.1843:1::11•02 

-2.1514499+:>2 

I. I 75!>407+J3 
405669313+)1 

- l.6959926+Jl 

3.4706212+03 
2 .6067510+ 00 



TA 1 .6 745535+0 2 EA 

GEOCEN TRIC UNIT VECTORS 
WX -4, 9090166- 01 WY 
QX 6. 16 19965-0 1 QY 

Q. 41 46434+0 1 

-2. 3657269-0 1 
-4.5579541-01 

MA 

wz 
QZ 

•••••• CSM I EAR TH REF , /PHA SE 100-
MEAN-OF-EPOCH 1971 

, 37000 000000 0000+002 HRS, FROM LA UNCH 

RES TAR T COORD I NATES I ER ANO ER /HR l 

RX Yl 
ROX YZ 

. !8 592 707553750388+002 

.190 5006 79 63020641+000 

SEL ENOCEN TR 1 C 
XL -9.043462 3+04 YL 
RL 9, l065180+0't DECL 

SE LENOGRAPHIC 
XS 8.0884332 +0 4 

ALT S 9 • 0 146683+04 
u s -3 . 0 132669-0 l 
LIN 1, 69766 18+02 

GEOCEN TRI C 

vs 
LATS 

LN S 
LAN 

6.4032049+04 y 
l. 3714820+05 DEC 

GEOGRAP HI C 
XG -9.q449489 +04 VG 
ALT l .3370705+05 LAT 

EARTH-M OON PLA NE 
XMP - 1 . 2734325+05 YMp 
RMP I, 3714630 +05 DEMP 
XME - 1, 2734325+05 YME 

PLANETARY COORD INAT ES 
XM l.5446b67+05 YM 
R" 2,028625 0+0 5 DEM 

XSUN 5,4 17 3 138+07 YSUN 

- 1 . 0615322+04 ZL 
- 1.46 24449+00 RAL 

-4. 188 1280+04 ZS 
2.7619668-01 LONS 
9.86?. 766 5+0 1 LTE 

-2.5844722+01 LAP 

1.01 644 11+05 
2.8845283+0 1 RA 

6. 73 90 114+04 LG 
2·8649356•01 LON 

-5.0322 772+04 IMP 
3 ,2638646+00 RAMP 

-5 .0322772+04 ZME 

I "1 2 25944+0 5 Z M 
l.9732201+01 RAM 

-5.3514830+01 zsuN 

GEOCfNTR IC OSCULATIN G ELEMEN TS 
SMA 1.260278 6+05 ECC 9 .7252 747-01 I NC 

VH - l .8fi79244+03 RNMP 2. 7549591+01 APMP 
TA l .676</999+0 2 EA 9.5205636+01 MA 

GEOC ENTR IC UN IT VECTORS 
WX -4.9 156946- 0 1 WY 
QX 8 ,17692 12-01 QY 

-2. 36000ll -O I 
-4 . 56 2Q960-0 1 

wz 
QZ 

****** CSM I : ARTH REF. /PHA SE 100-
MEAN-OF-EPOCH 19 71 

• 3600 0000000 0000+ 002 HRS. FROM LAUNCH 

RESTART COORD INATE S I ER AND ER /HR I 

RXYZ 
RDXYZ 

. 18 7804526 730 1770! •002 

. 1 85 029097793 34336+000 

SE LENOCENTRIC 
XL -R . 855408q+04 YL 
RL 8 , 9 148362+14 OE:L 

SELENOGRAPH I C 
XS 7.958Bg6Q+04 

ALT S 8.8209-966•<>4 
LT S -3,00 10542-n 
LIN l .6 9 R9565+02 

GEOCEN TRIC 

vs 
LATS 

LNS 
LAN 

x 6.4b 7 8!'30+0't y 
R l .3g3gq q7 +')5 DEC 

Gi::OG RAP HJ C 
xG -8 . 0279 528 +04 YG 

'/IL T 1·~ 594771+')5 L A.T 

f:ARTH-,... OON PLAN~ 

XMP -l.2~76q95+05 YMP 
f..'IP l. 3C3 fP\ 97+05 OEMP 
XM E -1 .2cnt>q95 +1) 5 Y ~E 

PLANEHRY cnORDINA TES 
XM 1. 532 3272+05 YM 
RM 2.0296q l 6+05 OEM 

XSUN 5.t.2 1 5485+0 7 Y SUN 

-l.Q066000+04 ZL 
- 1. 3 2 9668 9+ 0 0 l<A l 

-4,208275 1+ 04 ZS 
3. 1975303-0 I LON S 
9.8120 792+01 LTE 

-2.63 7 35 15+0 1 LAP 

l .0364531+05 
2 . 8760203 +0 1 QA 

9 . 20'1 165 1+ 04 ZG 
2.8784204+01 LON 

-5.03 0 2 771+ 04 ZMP 
3. 1 5 7 2534+0(1 i"AM P 

- S.0302771+04 ZME 

l.1 371131+ 05 ZM 
1.992 7 449+0 1 PAM 

-5.3478455+07 ZSUN 

GEOCEN TRI C OSC ULATIN G ELEME NTS 
SMA 1.2604947+05 er e 9.7 2603 16-0 1 INC 

VH - 1. 9 1042 12+1)3 PNMP 2.6964908+0 1 APMP 
TA 1.6793765+02 EA 9.6246634 + 0 1 MA 

GE OC ENTRIC UN IT VEC TORS 
WX -4,q ;>Zo~ 5 3-0I WY 
OX B. 171 4661 -0 1 QY 

-2.35387 19-0l 
-4. 5605 134-0l 

~•**** CSM I EAR TH REF. /PHA SE 100- 10 
MFAN-OF-E POCH 1971 

WI 
oz 

,3900000000000 00+002 HR S. FROM LAU NCH 

RE STA RT COORD l~ATE S ( ER AND ER/HR I 

6 0~ 

3 . 65 74598+01 SLR 6.6456500+03 PER 

0 .3 8460 02- 01 PX 
3.504281 3-01 sxo 

-2.992 7362- 01 PY 
0.0000000 svo 

3.1 1644 70 +02 MTA 

- 8.5806967- 01 PZ 
0.0000000 szo 

3.6000000+02 

-4 .1731451 -0 1 
o.oooocJ c 

FEB. 1971, 9 HR S • • 19 MINS •• 60. 000 secs. G.M.T. USNM USFT I Sec 

DAYS, 1 2 HRS., 59 MINS., 59,999 SECS. G.E.T. RAGR .2 71913390373 846+ 003 

• 295 1 39502 1016423 2+002 
.5 85 68692 988500007+000 

-2.3246492+0 3 OXL 
- 1.73 30519+02 Vl 

4.39078 17+02 
-2. 7 374770+01 

6 .6 1977 76•00 
9.3986763+00 

6. 6166665+04 
5. 77 905 83+0 I 

6.6 166662 +04 
l. 't58771 9+02 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

7. 80 84540 +0 3 DXMP 
- 1, 5843 73 4+02 VMP 

7.B08454Q+03 DX"E 

b .8 49 1 3 1 3+04 OXM 
3.6007967+0 1 LOM 

- 2.32052 75+07 RAS 

3 . 3044 193+01 RAN 
5 . 46404 4 2+00 INMP 
3,97 13742+01 SLR 

.19212526774952596+002 

. 2 766077 3 379705233+000 

3.1771245+03 DYL 
3.3441110+03 PTHL 

- 3.8910363+03 DYS 
3.9116255+03 PTR 

- 1.7 401557+ 02 DSMP 
-3.27583 11+03 VT 

1.107 3242+03 DY 
3,9244649+03 PTH 

2·6493469+04 OYG 
5. 2489496+04 PTE 

- 3.2699319+03 DYMP 
3.9244650+03 PTMP 

-3.26993 19+0 3 DYME 

- 2.0698003+03 OYM 
1. 2409458 +02 VM 

-4.464974 7 +0 1 LOS 

-6.4354563+01 APF 
2, 8667602+01 APO 
6.8 2948 78+03 PER 

9,4449557+02 DZL 
-7.8 401940+01 All 

-3.8916304+02 DZ S 
-5. 6868409+01 AIR 

9,8965366-01 RSMP 
2.1380620+03 SEASV 

3.4044253+03 DZ 
7.6465011+01 AZ 

4 . 5264 194+04 DZ G 
4,1666475+00 ALE 

-2. 1588741+03 DZMP 
7 •648501 7+ 0 1 AZMP 

-2. 156874 1+0 3 oZ ME 

2.4599297+03 DIM 
3.4191377+03 ARGM 
403436864+01 DES 

-4.9921777+01 RP 
2.485934 1+0 5 TFP 
3,1172261+02 MTA 

8.38250 21-0 1 PX -2.99564 7 3-01 PY -6. 5800730-01 PZ 
3.5 107266-0 1 sxd 0.0000000 SYD 0.0000000 SID 

4.43 71 908+)2 
-5. 760131t 2+Jl 

1.0 377073+ 0 2 
-A.6794281+-J l 

9.2591177•01 
- 1. 8731509+ 0 1 

l.6078371+)3 
l , 0686 562 • 02 

l .607H 2£ 7+ 03 
-9.0291497•0 1 

-2. 19620b7 • J2 
l.1 849688•J2 

-2 .1962087+02 

l .164i.l01+03 
4.6240 979+0 1 

- 1 .6947964+ 0 1 

3.4623036•03 
2.6 120"3 6+00 
3·6DOCOOu•o2 

-4. 172>423 - 0 1 
o.oooooJo 

FEB, 1971, 10 HR S., 19 MINS., 60.000 SECS. G.M,T, USNM USFT I Sec 

DAYS, 1 3 HR S., 59 MINS . , 59. 999 SECS. G.E. T. RAGR .28695445734617 1+003 

, 300 95039 1436 16683+ 002 
,5 7651744475541556+000 

-2.0686892+03 DXL 
-1.7351499+02 Vl 

4,9751 15 1+02 
-2.8 168 122+0 1 

6 . 635545 6+00 
1 . 1 480564+0 1 

6 . 71 08940+04 
5 . 8 0 34263+0 1 

6 ·71069 39 +04 
1. 310798 1+02 

DX S 
VRS 
LNE 

OP 

DX 
v 

DXG 
VE 

7. 6 7706 8 5+03 OXMP 
- l. 5oA l 20 1+0 2 VMP 

7. 6 770685 +03 OXME 

6.9 17 7630+04 OXM 
3 . 657846 1+01 LOM 

-2.3 18950 1+07 RAS 

3.30704 19+ 01 RAN 
5.46 15256+00 INMP 
4,0851439+01 SLR 

. 19486131246189861+002 
• 270 635304349975 93• 000 

3.1710300+03 DYL 
3.3257417+03 PTHL 

- 3.8573361+03 DY S 
3.6694899+03 PTR 

- 1.73989 86+02 DSMP 
- 3. 26 24121+03 VT 

1. 0 755 195+ 03 DY 
3, 8550619+03 PTH 

3. 7911890+04 DYG 
5.3401727+04 PTE 

- 3.2255829+03 OYMP 
3.8550619•03 PTMP 

-3.2255829+03 OYME 

-2. 095 510 5+ 03 DYM 
1.0962401+02 VM 

-4.46073 58+ 01 LOS 

- 6.4445257+01 APF 
2.6723221+01 APO 
6.6121003+03 PER 

9.1010423+ 02 DZL 
- 7.680 07 72+01 AIL 

-2 . 9 128249+0 2 DZS 
-5. 7470179+01 AIR 

9.8560904-0l RSMp 
2.08077 37+0 3 SEASV 

3. 3 511258+ 0 3 DZ 
7 , 6480016+01 AZ 

3.7576029+04 DZ G 
4 •0248427+0 0 AZE 

- 2.0992897+03 CZMP 
7 . 6480019+ 0 1 AZMP 

-2.0992897+03 DIME 

2.4410215+03 DZM 
3.4173446+03 ARGM 
2,8438 186+0 1 DE S 

- 4.9860215+01 RP 
2. 4864559+05 TFP 
3 .1180280+02 MTA 

4.205 1992+02 
-5. 77 2~739+j l 

9 . 52 139bct+O l 
-S.687!>t'.9 ~+J l 

9.2062081' 0 1 
- l .8889690+J I 

I. 5731<3 <+03 
1 . 070390 5• 02 

l. 5731 404•03 
-9,02843;t+JI 

-2. 238£1Ji4+ :l2. 
1 . 1656386•02 

-2.2382994•02 

1-1526032+03 
4.68120'+9+Jl 

- l .6935992• 0 1 

3.4533576+03 
2.6 17795 5+00 
3. 600CCCC+J2 

8,3800053-01 PX -2.998 7231-0 1 PY -8.5 79 407 8-0 1 PI -4. 171 >00 7-JI 
3.5 176830-0 1 sxo 0. 0 000000 svo 0 .0000000 szo 0.0000000 

FEB. 1971, ll HR S., 19 MINS., 60.000 SECS. G.M.T . USNM USFT I Sec 

DA YS, 14 HRS • • 59 MINS., 59.999 secs. G.E.T. PAGR • 3019955243 1 849b+J0 3 

RX.YI . 189626 42429382498+002 .306670 604 15406229+00 2 . 19753863317687858+002 

( 

J 

( 

L 

( 

\ 
' 



r 

(' 

( 

~ 

L , 

RDXVl .17978760852450292+000 

SELENOCENTRIC 
XL -8.6676838+04 VL 
RL 8,7219002+04 OECL 

SELENOGRAPHIC 
XS 7.6313470+04 

ALTS 806280508+04 
LTS - 2.9888422- 01 
LIN 1.7°02173+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 6,5306769+04 v 
R L.4L59025+05 DEC 

GEOGRAPHIC 
XG -5·49681L2+04 VG 
ALT L, 38L4898+05 LAT 

EARTH-MOON PLANE 
XMP - 1.3216777+05 VMP 
RMP L.4159025+05 DEMP 
XME -l,32L6777+05 VME 

PLANETARY COOR DINAT ES 
XM lo5L98361+05 VM 
RM 2.Q3073.7+05 DEM 

XSUN 5,4259802+07 VSUN 

-9,5365411+03 ZL 
-1.1996877+00 RA L 

-4,2226827+04 ZS 
3 , 6199294- 0L LON S 
9.7613931+01 LT E 

-2.6899244+0 L LAP 

L.056L539+05 Z 
2.87l662L+OL RA 

1.1134661+0 5 ZG 
2.8720555+0L LON 

-5,0225264+04 ZMP 
3.0538947+00 RAMP 

-5.0225284+04 ZME 

1,1515193+05 ZM 
2 .0120669+01 RAM 

-5,3442052+07 ZSUN 

GEDCEN~RIC OSCULATING ELEMENTS 
SMA L,2M7l74+05 ECC 9,7268430-01 [NC 

VH - L.9326199+03 
TA 1,6816885+02 

RNMP 2,6380336+01 APMP 
EA 9.7270244+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9306284-01 WV 
OX 8,1656025-0L QV 

-2.3473108- 01 
-4.5712166-01 

wz 
QZ 

****** CSM I EARTH REF, /PHASE LOO- LI 
MEAN-OF-EPOCH 1971 

.400000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR l 

RXVZ 
ROXVZ 

.19140100132976092+002 

.17476289487404575+000 

SH ENOCEN TR IC 
XL -8,4802244+04 Vl 
RL 6, 5296167+04 DE:L 

SELENOGRAPHIC 
x s 7 ,4057714+04 

AL TS 8,4357671+04 
LTS -2.9766293-0l 
LIN 1,7014452+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 6,5917232+04 v 
1.4375335+05 DEC 

GEOGRAPHIC 
XG -2.5064709+04 VG 
ALT 1.4031207+05 LAT 

EARTH-~OON PLANE 
XMP - 1.3453994+05 VMP 
RMP 104375335+05 DEMP 
XME -1.3453994+05 VME 

PLANEHRV COORDINATES 
XM 1,5071946+05 VM 
RM 2,0317962+05 DEM 

XSUN 5,4303091+07 VSUN 

-9,0259560+03 ZL 
- 1,0722553+00 RAL 

-4.23 14667+04 ZS 
4,0302011-01 LONS 
9,7107083+01 LTE 

-2,7422016+01 LAP 

1.0755520+05 
2,6654452+01 RA 

1,2363236+05 ZG 
2.865632 1+01 LON 

-5,0091562+04 ZMP 
2.9535656+00 RAMP 

-5.009 1562+04 ZME 

1.1656115+05 ZM 
2.Q311B45+01 RAM 

-5,3405620+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2609471+05 ECC 9,7277123-01 IN C 

VH -1,9545336+03 RNMP 2,5795656+01 APMP 
TA L,6839407+02 EA 9,9277210+0L MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9369664-01 WV 
OX R.1592966-01 QV 

-2.3402652-01 
-4.5762261-0 1 

****** CSM I EARTH REF, /PHASE 100- 12 
MEAN-OF-EPOCH 1971 

wz 
Ql 

,410000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR l 

RXYZ 
ROXYZ 

SELENOCENTRIC 

.193L2436494372226+00 2 

. 16994304916621442+000 

805 

.5676 0695393048469+000 .26486071906592505+000 

-1.82~1017+03 OXL 
- 1,7372134+02 VL 

5. 5104326+0 2 
-2,8 957241+01 

6 . 6506330+00 
1.1373639+01 

6,6030991+04 
5. 8269624•01 

6, 6030990+04 
1.1627410+02 

oxs 
VRS 
LNE 

DR 

DX 
v 

DXG 
VE 

7 ,5 432607+03 OXMP 
- 1,5919263+02 VMP 

7,5432607+03 DXME 

6,9857094+04 OXM 
3,7 149759+01 LOM 

-2.3173715+07 RAS 

3,3096868+01 RAN 
5,4786074+ 00 INMP 
4.1967597+01 SLR 

8,3772930-01 PX 
3.5251624-01 sxo 

3.166029 2+03 DYL 8, 7742707+02 DZL 
3.3094521+03 PTHL -7.9161436+01 All 

-3.6239145+03 DYS 
3. 6298962+03 PTR 

-1, 7396471+02 OSHP 
-3.2506314+03 VT 

1.0450523+03 DY 
3, 7876701+03 PTH 

4,7090751+04 OVG 
5.4296727+04 PTE 

- 3.1626065+03 DVMP 
3.7676701+ 03 PTMP 

-3.1626065+03 OYME 

-2.1209769+03 OVM 
9,5154237+01 VM 

-4.4564976+01 LOS 

-6,4542409+01 
2.6783033+01 
6,7934061+03 

APF 
APO 
PER 

-1.9540473+02 DZS 
-5.6076170+01 AZR 

9.8196329-01 RSMP 
2.0252:01+03 SEASV 

3 .29933 I7+03 
7 .6472572+01 

DZ 
AZ 

2,6969674+04 DZG 
3.6890273+00 AZE 

-2. 0413442+03 DZMP 
706472575+01 AZMP 

-2. 0413442+0 3 OZME 

2,4219046+03 DZM 
3.4L55566+03 ARGM 
1.3439500+01 DES 

-4.9794090+01 
2.4869975+05 
3.1186544+02 

RP 
TFP 
MTA 

-3.0019722- 01 PY -8,5767007-01 PZ 
0.0000000 SYD 0,0000000 SZO 

3;9856539+02 
-5.7847315•Jl 

8,7178311+01 
-6.6951100+Jl 

9.1533594+01 
- 1 .9041169+01 

1.5395572+03 
1.0721H4+02 

1.5395498+03 
-9.027739b+O l 

-2.2779429+02 
l.L663436+J2 

-2. 2779429+02 

l .1409918+J3 
4. 736252 L+Ol 

-1.6924013+01 

3,4437367+D3 
2.6241106+JO 
3.6000000+02 

-4. 1706177-01 
0.0000000 

FEB. 1971, 12 HRS., 19 MINS,, 60.000 SECS, G,M,T. USNM USFT I StC 

DAYS, 15 HRS ., 59 MINS •• 59.999 secs. G.E. T. RAGR ,317036591290820+)03 

,3 12 30334289539578+002 
.55694021926318493+000 

-L.5961 721+03 DXL 
-1.739245 7+02 VL 

5.9997066+02 
-2,0742532+01 

6.6650422+00 
l .Q643347+01 

6, 6933479+.04 
5. 8497163+01 

6.8933476+04 
l .0 146057+0 2 

oxs 
VRS 
LNE 

OR 

DX 
v 

OXG 
VE 

7. 4071745+03 DXMP 
- 1,5957662+02 VMP 

7.4071745+03 DXME 

7, 0 529650+04 DXM 
3.7721864+01 LOM 

-2,31579 17+07 RAS 

3,3129790+01 RAN 
~.475248b+OO INMP 
4.3L221L6+01 SLR 

.2001 59143905 71556+002 

.25927128970766266•000 

3.1620426+03 DYL 
3.2950642+03 PTHL 

-3. 790 6993+03 
3.7926921+03 

-1. 7394013+02 
-3.2403642+0,3 

DYS 
PTR 

DSMP 
VT 

1.0156451+03 ov 
3.7227542+03 PTH 

5.3307823+04 DVG 
5.5180966+04 PTE 

-3.14090 29+03 DVMP 
3.7227542+03 PTMP 

-3,1409029+03 DVME 

-2.146 1977+03 DVM 
8,0665273+0 l VM 

-4.4522599+01 LOS 

-6,4646482+01 APF 
2,8847365+01 APO 
6. 7733170+03 PER 

6 .4637296+02 DZL 
-7.9543648+0 1 All 

-1,0143313+ 02 DZS 
-5.6 685293+01 AZR 

9,7811516-01 RSMP 
1.9713117+03 SEASV 

3.2489546+03 oz 
7 .6462948+01 AZ 

1,4175453+04 DZG 
3. 7607243+00 AZE 

- 1.9849485+03 DZMP 
7.6462949+01 AZMP 

-1,9649465+03 OZME 

2.4025816+03 DZM 
3,4137739+03 ARGM 
3.5844081+02 DE S 

-4,9723066+01 RP 
2 ,4875601+05 TFP 
3oLl97065+02 MTA 

3. 7778033+J2 
-5 . 7966157'Jl 

7. 9627418+01 
-0. 1021769•H 

9.10057l&+Jl 
-1.9166336+01 

1. 5070675+03 
1 . 073663 7+02 

1. 5071245+03 
-9.Q271153+0l 

- 2,3153367+02 
l. l670870+J2 

- 2. 315336 7+02 

1.1292872+03 
4, 7952401+01 

-1.6912025+01 

3.43340'1+03 
2,6310 133+00 
3, 600000 O+ J2 

8,3743465-01 PX -3, 0054043- 01 PY - 8.5779494- 01 PZ - 4,1696912-Jl 
3. 5332700-01 SXO 0.0000000 SYD 0 , 0000000 SZO O.OOOOOJO 

FEB. L971, 13 HRS • • 19 MINS., 60.000 secs. G.M.T. 

DAYS, 16 HRS., 59 MINS . , 59,999 secs. G.e.T. 

.3 L785037434749317+002 

. 55050326450743454+000 
• 20272463 747894837+002 
• 2 5385544566693124+000 

USNM USFT I StC 

RAGR .332077656263145+))3 

XL -6,2929732+04 Vl 
RL 6,3378997+04 DECL 

- 6,5333141+03 Zl - L.3762273+03 DXL 3.1589999+03 DYL 
3.2824944+03 PTHL 

8.1665789+02 DZL 
-7 .9887233+0 l All 

3.5609597+02 
-5, 8082309+)! 

SELENOGRAPHIC 
XS 701821595+04 

ALTS 6,2440503 +04 
LTS -2,9644062-0 1 
LIN 1, 7026412+02 

GEOCENTRIC 
x 6.6510747+04 

vs 
LAT S 

LNS 
LAN 

-9.4712349-01 RAL -1,7412505+02 VL 

-4.2347374+04 ZS 
4,4293678-0L LON S 
9.6600244+01 LTE 

-2.7941931+01 LAP 

L .0946556+05 

6,4457201+02 
-3,0524406 +01 
6. 6 767724+00 

-1.6549644+02 

6o98L7018•04 

DXS 
VRS 
LNE 

DR 

ox 

-3. 7576263+03 DYS 
3. 7583376+03 PTR 

-1.7391612+02 DSMP 
-3, 2314978+03 VT 

9.8782879+02 DY 

- 9 .2765931+00 ozs 
-5 ,9296496+0 1 AlR 

9.7426562-01 RSMP 
1.9189902+03 SEASV 

3.1999130+03 Dl 

7,2526275+01 
- 6.706ll84+ll 

9 . 0478446+-0l 
-1.9325550+01 

1.4755866+ 03 



1.458 7041+05 DEC 

GFOGRAPH IC 
XG 7.5076492+03 VG 
ALT l .4243812+05 LAT 

EARTH-MOON PLANE 
XMP - l .368 8563+05 YMP 
RMP l. 458794 1 +05 De MP 
XME - 1. 3688563+05 YME 

PLAN ETARY COORDINATES 
XM l .4944048+05 YM 
RM 2.0328539+05 DEM 

XSUN 5.4346349+07 YSUN 

2.8593616+01 RA 

1.2786719+05 ZG 
2.8597424+01 LDN 

-4.9902812+04 lMP 
2.8561395+00 RAMP 

-4.9902812+04 lME 

1 01799887+0 5 lM 
2.0500961+01 RAM 

- 5 . 3369160+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.26 11841+05 ECC 9.7286437-0 1 INC 

VH - l . 9761746+0 3 RNMP 2.5211456+01 APMP 
TA l .6~61374+02 EA 9 09268224+01 MA 

GEOCEN TRIC UN I T vecTnRS 
WX - 4.9479'•51-0l WY 
OX 8. 1525 196- 01 QY 

- 2 . 3327598-01 
-4.58 15617-0 1 

wz 
Ql 

****** CSM I EAR TH REF. /PHASE 100- 13 
MEAN- OF - EPOCH 1971 

• 420000000000000+002 HRS. FROM LAUNCH 

RES TART COORDINATES ( ER AND ER/ HR l 

RXYl 
n OXYl 

. 19480050961535775+002 

. 16531743240890759+000 

SE LENOCENTR IC 
XL -8. 1058759+04 Yl 
RL B. 146 669 1+04 OE CL 

SE LENOGRAPH!C 
XS 6.9605043+04 

ALTS 8.0528 196+04 
LTS -2.9521938-0 1 
LI N 1.7030054+02 

GEOCENTP IC 

YS 
LATS 

LNS 
LAN 

6.1088000+04 y 
l .4796952+05 DE C 

GFOGRAPH IC 
X~ 4.Q57 ~853+04 yG 
AL T 1.4452922 +05 LAT 

EART H-MOON PLAN E 
XMP - 1 . 392 0 498+ 05 YMP 
RMP l .4796952+0 5 OEMP 
xME - 1. 392 0498+05 YME 

PLAl~ETARY COORD IN ATES 
XM 1.48 14676 +05 YM 
RM 2.0339 ll9+1)5 OE"4 

XSUN 5.43895 79+07 YSUN 

- 0 . 0577195+03 ZL 
- 8 . 2404242-0 1 RAL 

- 4 .2326001+04 ZS 
4.8184239 - 01 LONS 
9. 60934 18+01 LTE 

-2.8459 101 +01 LAP 

1.1134724+05 l 
2.8534036+01 RA 

1 .2350111+05 lG 
2 08537785+01 LON 

-4.96 60188+04 ZMP 
2. 7613837+00 RAMP 

- 4.q 66 0188+04 ZME 

1.1940496+0 5 LM 
2o 068 8000+Ql RA M 

-5.33 32671+07 ZSUN 

GEOCENTR I C OSCULAT ING ELEMENTS 
SMA 1·26l4290+Q5 ECC 9 .7206415-01 INC 

VH - 1.99 7 5534+ 03 R"IMP 2.4627113 +01 APMP 
TA l.&882829+02 EA lo002439l+02 MA 

GEOCE NTRIC UNIT VECTOPS 
\~X -4.9576 163-01 WV 
OX 801452262-01 QY 

-2. 324695 1- 01 
-4. 5872452-0 1 

W2 
oz 

CSM I EAPT H REF. /PHAS E 100- 14 
MEAN-OF-EPOCH 1971 

• 4300000 00000000+0 02 HRS. FROM LAUNCH 

RESTAR T COORDINATES ( ER ANO ER /HR I 

RX VZ 
RDX VZ 

. 19643132927711075+002 

.160876556190l13QQ+Q00 

SE LENOCENTRIC 
XL - 7.91881320+04 YL 
RL 7.q559507+04 OE: L 

Sf: l l::NOG RAPHIC 
XS 6. 7408021+04 

AL T S 7.862 0011+1)4 
LT S -2. 9399740-01 
LI N 1 . 7049384+02 

GEOCENTRIC 

YS 
LATS 

LN S 
LAN 

6. 7 6496 't5+04 y 
1 . 5002469 +05 DE C 

GEOGRAPHIC 
XG 7.1867739+04 VG 
ALT 1.46583 37+05 L,i\T 

EhR TH-MCON PLAN E 
XMP - l .'• 149810+05 YMP 
pMP 1 05002469+05 DEMP 
XMF - 1 .41498 10+05 YME 

PLANE T ARY COORDINATES 
XM 1.46 8384 6+05 YM 
R~ 2 . n 349 700+05 DEM 

- 7.5983301+03 ZL 
- 7 . 0275869-01 RA L 

- 4 . 2251551+04 ZS 
;. 1 983494-0 l Lm~s 

9.5586601+01 LT E 
- 2.8973644+01 LAP 

1 . 13 20097+05 l 
2 . 8475640+01 f<A 

l.1057106+05 ZG 
2.8479333+0 1 LON 

-4.9364 7 94+04 ZMP 
20669 1597+00 RAMP 

-4.9364794+04 ZME 

1 .20 79930+05 ZM 
2.0872943+01 RAM 

806 

5.0717334+01 

6.9817015+04 
8.66396"18+0 1 

OXG 
VE 

7 .2689369+03 OXMP 
- 1.5997025+02 VMP 

7 .268936~+03 OXME 

7.11 95244+04 DXM 
3.8294777+01 LOM 

-2.3 142106+07 RAS 

3.3 163335+01 RAN 
5.4714186+00 !NMP 
4.4254889+01 SLR 

3.6595908+03 PTH 7 . 6451420+01 Al 

5.6 029445+04 OYG -3. 6561416+01 OlG 
5. 6048884+04 PTE 3.6393270+00 AlE 

- 3 . 1003825+03 DYMP 
3.6595908+03 PTMP 

-3.1003825+03 DYME 

-2. 1711711+03 OYM 
6.6217119+01 VM 

-4. 4480228+01 LOS 

-6.4 757980+01 APF 
2.6916568+01 APO 
6. 7517356+03 PER 

-1.9300202+03 OlMP 
7.6451424+01 AZMP 

- 1 . 9300202+03 OZME 

2 .383055l+Q3 DZM 
3.4119967+03 ARGM 
3.43442ll+02 DES 

- 4.9646778+01 RP 
2.4881452+05 TFP 
3.1205862+02 MTA 

8.371 14 52-01 PX - 3 . 0090299- 01 PY - 8.5771511- 01 PZ 
3.54 19929- 01 SXO 0.0000000 SYD 0 .0 000000 SZO 

I . 07561"4+02 

1. 4755266+03 
-9; 0265 224+ :>1 

-2 . 3506612 +02 
l .1878730 •J2 

- 2.350b6l2•02 

1 . 1114908+J3 
4.852168b+Ol 

- 1.6900029•01 

3.4223019+01 
2.6385555+)0 
3-6000000•02 

- 4 . l687l8b -O I 
0 . 0000000 

FEB. 1971, 14 HR S., 19 MINS., 60. 000 SECS. G. M.T . USNM USFT I Sec 

DAYS, 17 HR S., 59 MINS., 59.999 secs. G. E.T • RAGR .3471187 25215470+003 

.32331413117845674+002 

.542283~4125248824+000 

- l . !716342+03 OXL 
- 1.7432311+02 VL 

o.85 10530+02 
-3. 13~ 3 28 7+01 

6.691 8250•00 
- 1 .682 1 84 7+02 

7.0682188+04 
5.8930549+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

7.0682 187+04 ox·G 
7.1811826+01 VE 

7.1286655+03 DXMP 
- 1 .6036657 +02 VMP 

7 . 128 6655+0 3 DXME 

7 . 1 853822+04 DXM 
3.8868501+01 LOM 

-2.3 126282+07 RAS 

3.3 199 758+01 RAN 
5.46 70746+00 !NMP 
4.5385796+01 SLR 

8.367666 1- 01 PX 
3.5514036-01 sxo 

.20523679607423226+002 

. 24860260740348601•000 

3. 1568369+03 DYL 
3.2 715529+03 PTHL 

- 3. 7246393+03 DYS 
3. 7261049+03 PTR 

- t . 7389267+02 DSMP 
-3.2239305+03 VT 

9.6094144+02 DY 
3. 5982672+03 PTH 

504954578•04 OYG 
5. 6902900+04 PTE 

-3.0609644+03 OYMP 
3. 5982672+03 PTMP 

- 3.0609644+03 DYME 

-2 . 19 58955+03 DYM 
5.!749778+01 VM 

-4. 4437863+01 LOS 

-6.48 77465+01 APF 
2.8991038+0! APO 
6. 7 285583+03 PER 

-3 . 0128605-01 PY 
0 . 0000000 SYD 

7.8880473+0 2 DZL 
- 8.0211999 +01 All 

8.1141279+01 ozs 
- 5.9908758+01 AlR 

9.7041402- 01 RSMP 
1.8681888+03 SEASV 

3. 1521324+ 03 
7 .6438245+01 

oz 
AZ 

- 1 .4691689+04 OZG 
3 . 5242954+00 AlE 

- 1.8764822+03 OlMP 
7.6438251+01 AZMP 

- 1 .8764822+03 DZME 

2 .3633277+03 OZM 
3.4102252+03 ARGM 
3.2844341+02 DES 

-4. 9564813+01 RP 
2 . 4887541+05 TFP 
3 . 121495 1+02 MTA 

- 8 .5 763028-01 PZ 
0 .0000000 s lO 

3.3944935 .. 02 
-5. 819SB7+JI 

6.5850 79l+ JI 
-0. 714763<•JI 

8.9951777+01 
- 1 .9459135•:>1 

1 .445 u53o+03 
1 . 077 3823+02 

1.4451 2:35+03 
- q.02595:;,9+01 

- 2 .38 4079 2+02 
l.18870~ 0+ J 2 

-2.38407 92+02 

l . 105004i'.+03 
4.9090:i8li+Jl 

- l . l:88 tj 02: 3+J l 

3.4103820+:>3 
2.6467 939+0 0 
3 .6 000000+J2 

-4. 1676909-D l 
0. 0000000 

Fl'O. 1971, 1 5 HRS., 19 MINS., 60 . 000 SECS. G. M.T . USNM USF T I StC 

DAYS, 18 HRS ., 59 MJNS . , 59 . 999 SE CS . G.E . T • RAGR • 2 1597922077' S34 +JO l 

.32869672271908220•00 2 

.5342683 121 973904 1•000 

-9. 7579666+02 OXL 
- l . 7451913+02 VL 

7.2181100•02 
-3. 2079608+0! 

6. 70 42004+00 
- 1 . 6 850863+02 

oxs 
VRS 
LNE 

OR 

• 207697 20056419965+002 
.24350307640603 108•000 

3.1554971+03 DYL 
3.2621413•03 PTHL 

- 3.6916884+03 DYS 
3.6960760+03 PTR 

- 1. 1386979+02 OSMP 
-3.2175702+03 VT 

7 .62 14210+02 OZL 
-8. 0517813+01 AZL 

1 .6990313 +02 ozs 
- 6.Q521078+0l AlR 

9 . 6656131 - 01 RSMP 
1 .81885 13+03 SEASV 

7 . 1529535+04 
5.9 1 37182•01 

OX 9.3512794+02 DY 3.!055440+03 OZ 
V 3.5386802+03 PTH 7 . 6423697+01 AZ 

7 .1529532+04 
5. 69 77389+0 I 

OXG 5.0043003+04 DYG -2. 8774912+04 DZG 
VE 5.7743412+04 pTE 3 . 4151430+00 AZE 

6.986466 1+03 OXMP 
-1.6076752+02 VMP 

6.9864661•03 OXME 

- 3 . 0225761+03 OYMP 
3.5386801+03 PTMP 

- 3.0225761+03 DVME 

7 .25053 31+04 OXM - 2.2 203691+03 OYM 
3.9443033+01 LOM 3.7283241+01 VM 

- l.8 242624+03 OZMP 
7.6423699+0! AZMP 

- l.8242624+03 OZME 

2 .3434020+03 OZM 
3.4084594+03 ARGM 

3. 2178203+02 
-5.830bb2b .. Ol 

5.956750b+Ol 
- 8. 7202745+Jl 

8 o9425714+Jl 
- 1 . 95873Bo+O I 

1.4154115+03 
l . 0791HU+J2 

1.4155041+03 
- 9.025420 b +Ol 

-2 .4157401.+ 02 
1 . 189>90 7 +J2 

- 2.4157401+ 02 

l . 093b28;+Q3 
4.965848b+::ll 

l 

( 

( 

( 



'r' 

( 

.... 

~ 

807 

XSUN 5,44327 79 +07 YSUN -5,3296154+07 ZSUN -2,3110447+07 RAS -4.43955 05+01 LOS 3.1344470+02 DES -1.6876009+01 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1, 2616822+05 ECC 9, 7307101-0l INC 

VH -2,0186800+03 RNHP 2.4042810+01 APMP 
TA 1 0 6903~10+02 EA l.0120485+02 HA 

GEOCENTRIC UNIT VECTORS 
WX -4.9680362-01 WY 
QX 801373752-0l QY 

-2.3160475-0l 
-4. 5933003-0l 

wz 
QZ 

•••••• CSH I EARTH REF. /PHASE 100- 15 
HEAN-OF-EPOCH 1971 

,440000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR J 

RXYZ 
RDXYZ 

.19801862831206559+002 

.l566ll984ll465228+000 

SELENOCENTRIC 
XL -7,7319444+04 Yl 
RL 7,7653752+04 DECL 

SE LENOGRAPHIC 
xs 6,5230520+04 

ALTS 7,67152~7+04 
LTS -2,9277519-0l 
LIN l.7060396+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

6, 8 l 96299+D4 y 
l.5204589+05 DEC 

GEOGRAPHIC 
xG 9,9162329+04 VG 
Al T l,4860457+05 LAT 

EARTH-HOON PLANE 
XMp -1,4376508+05 YMP 
RMP I, 5204589+05 OEMP 
XME -1.4376508+05 YME 

PLANETARY COORDINATES 
XH l,4551574+05 YM 
RM 2.03602H+05 DEM 

XSUN 5,4475950+07 YSUN 

-7.1543412+03 Zl 
-5,8301023-0l RAL 

-4,2 124986+04 ZS 
5.5701391-01 LONS 
9,5079796+01 LTE 

-2,9485687+01 LAP 

1·1502743+05 l 
2.8418364+01 RA 

8, 9715529+04 ZG 
2,8422003+0 1 LON 

-4.90 17698+04 ZMP 
2.5793237+00 RAMP 

-4.90 17 698+04 ZME 

1,2218177+05 ZM 
2.1055775+01 RAM 

-5,3259608+07 ISUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2619443+05 ECC 9.7318547-01 INC 

VH -2.0395636+03 RNMP 2,3458526+01 APMP 
TA l,6924353+02 EA !.0215157+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9792672- 01 WY -2.3067683-01 
Qx 8.1289186-0l QY ·-4,5997534-0l 

wz 
QZ 

•••••• CSM I EARTH REF, /PHASE 100- 16 
HEAN-OF-EPOCH 1971 

,450000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

.!9956413165350967+002 

.15251625034895745+000 

SELENOCENTRIC 
XL -7, 5450188+04 Yl 
Rl 7,5751788+04 DECL 

SELENOGRAPHIC 
XS 6.3072562+04 

ALTS 7,4813293+04 
LTS -2, 9155320-D! 
LIN l. 7071088+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 6,8728561•04 y 
I, 5403403+05 DEC 

GEOGRAPHIC 
XG l.2045763+05 VG 
ALT l,5059270+05 LAT 

EARTH-MGON PLANE 
XMP -l,4600596+05 YMp 
RMP l,5403403+05 OEMP 
XME -l, 4600 596+05 YME 

PLANETARY COORDINATES 
XM l,4417875+05 YM 
RM 2.0370858+05 DEM 

XSUN 5,451909!+07 YSUN 

- 6.7249908+03 ZL 
-4,6453037-01 RAL 

-4,1947224+04 ZS 
5,9347712-0l LONS 
9.4573D03+0l LTE 

-2,9995376+01 LAP 

l.1682728+05 
2. 8362145+0 l 

l 
RA 

6, 2146495+04 ZG 
2.8365732+01 LON 

-4,86199 15+04 IMP 
2,4917398+00 RAMP 

-4,8619915+04 IME 

1.2355227+05 ZM 
2, 1236479+01 RAM 

-5,3223033+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l,2622160+05 ECC 9,7330809-0! INC 

VH -2,0602123+03 RNMP 2.2874238+01 APMP 
TA l, 1944492+02 EA !,0308456+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9913794-0l WY 
QX 8,l!980l8-0l QY 

-2.2968031-0l 
-4.6066330-0l 

****** CSM EARTH REF, /PHASE 100- 17 
HEAN-OF-EPOCH l 911 

wz 
QZ 

3.3239322+01 RAN 
5.4021705+00 INHP 
4,6514709+01 SLR 

-6,5005548+01 APF 
2.9071205+01 APO 
6. 7036718+03 PER 

-4.9476725+01 RP 
2.4893886+05 TFP 
3.1224351+02 MTA 

303975829+ 03 
2.6 557880+)0 
3. 6000000+02 

8.3638831-01 PX -3,0169085-0l PY -8.5754015- 01 PZ -4.1666229-)l 
3,5615601-01 SXO 0.0000000 SYD 0.0000000 SZO 0,0000000 

FF8. 1971, 16 HRS., 19 MINS •• 60.000 secs. G.M.T. · usNM USFT I SEC 

DAYS, 19 HRS., 59 MINS., 59.999 secs. G.e.T. RAGR .17200859l801203+l02 

.33400014454975753+002 
• 5264 47 54859015008+000 

-7,9014810+02 OXL 
- l.7471349+02 VL 

7. 5491665•02 
-3.2853825+01 
6. 7158999•00 

-l.6832825+02 

oxs 
VRS 
LNE 

OR 

• 21010733883910891 +002 
, 23854 79H7855 l 622+000 

3.1549296+03 OYL 
3.2541530+03 PTHL 

-3.6587297+03 OYS 
3,6681426+03 PTR 

-l. 7384748+02 OSMP 
-3.2123336+03 VT 

1. 3680374 +02 DZL 
-8.0804558+01 All 

2.5707846+02 ozs 
-6.1132495+01 AZR 

9,6270603-01 RSHP 
1.7709271+03 SEASV 

3. 0504254+0 2 
-5.84l474D+Ol 

5,3653 HO+Ol 
-8.1252573+01 

8, 890025 l•Ol 
-1.9710573+01 

7.2359571+04 
5,9337574•0! 

OX 9.1033924+02 OY 3,0600842+03 OZ l.3866088+03 
V 3.4807351+03 PTH 7,6408040+01 AZ 1.0809%0+)2 

1. 2 359569+04 
4.2136715+0 1 

OXG 4.1525491+04 OYG -4.1282554+04 OZG 1.3865682+03 
VE 5,8570799+04 PTE 3.3114313+00 AZE -9.0249153+01 

6.8424432+03 OXMP 
- 1 ,61 17283+02 VMP 

6, 8424432+03 DXME 

7.3149719+04 OXM 
4,00\8376+01 LOM 

-2 ,3094599+07 RAS 

3.3282312+01 RAN 
5.4566637+00 INMP 
4. 7641487+01 SLR 

-2.9851517+ 0 3 OYMP 
3.4807350+03 PTMP 

-2,9851517+03 OYME 

-2,2445904+03 OYM 
2.2817517+01 VM 

-4.4353152+01 LOS 

-6. 5142904+0 l APF 
2.9157555+01 APO 
6·6769501+03 PER 

-1,7732929+03 DZMP 
7 ,6408 041+01 AZMP 

-1,7732929+03 OZHE 

2,3232805+03 DZM 
3.4066998+03 ARGM 
2.9844599+02 OES 

-4,9382027+01 RP 
2 ,4900502+05 TFP 
3.1234083+02 MTA 

-2. 4457792+0< 
1.1905324+:>2 

-2. 4457792+0 2 

1,081566 2+03 
5, 0220000+ H 

- l.686398 8•0 1 

3,383tl451+03 
2 .6650058+00 
3. 6000000+) 2 

8.3597679-01 PX -3.0211880-01 PY -8.5744436-0l Pl -4.165493<-0l 
3,5725265-0l SXO 0.0000000 SYD 0.0000000 SZO 0,0000000 

FEB. 1971, l7 HRS •• 19 MINS,, 60.000 secs. G.M.T. USNM USFT I sec 

DAYS, 20 HRS •• 59 MINS •• 59.999 secs. G.E.T. RAGR • 322419261524452+)02 

·33922628712581834+002 
,5 1881084006120523+000 

-6.1415730+02 DXL 
-! , 7490660+02 VL 

7.8463280+02 
-3.3626405+0 1 
6. 7 269237+00 

-2. 3984977+00 

7. 3172778+04 
5,9532038•01 

oxs 
VRS 
LNE 

OR 

DX 
v 

7.3172776+04 DXG 
2.7290112+01 VE 

6.6966843+03 DXHP 
-l.6158227+02 VMP 

6·6966843+03 OXME 

7,3786936+04 OXM 
4,059453!+01 LOM 

-2.3078739+07 RAS 

3,3329064+01 RAN 
5,4505029+00 JNMP 
4.8765976+01 SLR 

.21246861323464137•002 
• 23372 898649086502• 000 

3.1550895+03 DYL 
3.2474908+03 PTHL 

-3,6257249+03 DYS 
3·6422054+03 PTR 

-I. 7382573+02 DSMP 
-3, 2081456+03 VT 

8.8653196+02 DY 
3.4243450+03 PTH 

7 .1272838+02 OZL 
-8.1072134+01 All 

3,4273410+02 DZS 
-6.1742048+01 AZR 

9,5884938-0! RSMP 
l.7243727+03 SEASV 

3 .0156943+03 
7.6391557+01 

oz 
AZ 

2.8917989+02 
-5. 8520091+01 

4.8085351+01 
-8. 7296990+01 

0.e37o38B•Ol 
- 1. 9826943+;) l 

l .3585976+03 
1. 082855<• 0< 

2·9894442+04 DYG -5.1294293+04 DZG l.3584920+03 
5.9385418+04 PTE 3.2127667+00 AZE -9.024449!>+01 

-2, 9 48632 3+03 OYMP 
3.4243450+03 PTMP 

-2.9486323+03 OYME 

-2.2685576+ 03 OYM 
8.3526050+00 VM 

-4.4310805+01 LOS 

-6. 5290287+01 APF 
209250632+01 APO 
6. 6482607+03 PER 

-1.7235092+03 DZMP 
7•6391560+01 AZMP 

-1,7235092+03 DZME 

2,3029659+03 DZM 
3.4049464+03 ARGM 
2.8344727+02 DES 

-4.9280168+01 RP 
2 04907410+05 TFP 
3.1244169+02 MTA 

-2.4743234+02 
l.19153•6•02 

-2.4743234+02 

l.0694177+03 
5.0792937+01 

-l.6851957+01 

3·369U96u•o3 
2.6763218+)0 
3.600D000+ 0i 

8,35528H-Ol PX -3. 0257139-01 PY -8.57H253-01 Pl 
3.5843749-01 SXO 0,0000000 SYD 0.0000000 SZO 

-4.1643040-01 
0.0000000 

FE8. 1971, 18 HRS . , 19 MINS., 60.000 secs. G.M.T. USNM USFT I sec 



DOB 

• 460000000000000+002 HRS . FROM LAUNCH 1 DAYS , 21 HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR .4 72829931247702+302 

RESTART COORD INATES t ER ANO ER/HR I 

RXVZ 
ROXVZ 

.2 0106949414766114+002 

. 14858279349968720+000 

SELENOCENTRIC 
XL -7.3580630+04 VL 
Rl 7.3~52010+04 DE~l 

SELENOGRAPHI C 
XS 6.0934178•04 

ALT S 7.2913515•04 
LT S -2.0033198- 01 
LIN 1.708145~+02 

GEOCENTRIC 

vs 
LA TS 

LNS 
LAN 

6.9246997+04 y 
1.5598999+05 DEC 

GEOGRAP HIC 
XG 1.341 1344+05 VG 
ALT 1.5254865+05 LAT 

FARTH-MCON PLANE 
XMP - 1.41:1221179+1)5 YMP 
RMP 1 ·55 98999+05 QEMP 
XME -l .4822C19<-05 VME 

DLANET~RY CO ORD INATES 
XM 1 .4282163+05 YM 
Rl>i 2.038 14 34+05 DEM 

XSU N 5.4562203+07 YS UN 

-6.3095433+03 ll 
- 3.4703828-0 1 RAL 

-4.!H9 147+04 ZS 
6.2932462-01 LONS 
9.4066219+01 LTE 

-3.0502875+01 LAP 

1.1860113+05 z 
2.8306923+0 1 RA 

2. 95 79683+04 ZG 
2.8310460+01 L O~ 

-4.8172432+04 ZMP 
2.4Jt2842+00 QAMP 

-4.8172432+04 ZME 

1.2491067+05 ZM 
2. 14150 39+0 1 RAM 

-5.3186431+07 ZSUN 

GEOCENTR IC OSCULAT ING ELEMENTS 
SMA l ·2624'H8+05 ECC 9 . 7343948-01 INC. 

VH -2 .0806135+03 RNMP 2.2289923+01 APMP 
TA 1.6964.260+'.12 EA 1 .0400425+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.0044513-01 WY 
QX 8. 109908-01 QY 

-2.2860910-01 
-~ •• 6139714-01 

****** CSM I EARTH REF. /PHASE 100- 1 8 
MEA N-OF-E POCH 1971 

wz 
oz 

.470000000000000+002 HRS. FROM LAUNCH 

RESTAR T COORDINATES I ER ANO ER/HR I 

RXYZ 
ROXYZ 

SfLENOCENTRIC 

.20253630932576006+002 

. 14480590435556 722+000 

.3443769435 5491453+002 

.5 11 3488 1495035797+000 

-4.4731599+02 OXL 
- 1 . 750988,7+02 Vl 

8.1115841•02 
-3.43 S7851+01 

6. 7 372732+00 
9.1812546+00 

7. 3969612+04 
5.9720858+01 

7. 3969609+04 
1.2437865+01 

oxs 
VR S 
LNE 

OR 

OX 
v 

OXG 
VE 

605492768+03 OXMP 
- 1.61 99560+02 VMP 

605492768+03 DXME 

7 . 4416929+04 OXM 
4. 1171493+01 LOM 

-2 .3062867+07 RAS 

3.3379948+01 RAN 
5.4436249+00 INMP 
4 . 9888007+01 SLR 

.2 1478234717505274+002 
• 22903863378407 204+000 

3. 1559371+03 DYL 
3.2420675+03 PTHL 

- 3.5926406+03 DYS 
3.6181727+03 pTR 

-1. 7380455+02 OSMP 
-3.2049385+03 VT 

6.8985892+02 DZL 
-8.1320437+01 All 

4.2693356+02 ozs 
-6.2348804•01 AZR 

9.5499129-01 RSMP 
1.6791494+03 SEASV 

8.6366793+02 OV 2.9723198+03 OZ 
3.3694298+03 PTH 7.6374545+0 1 AZ 

1.5875800+04 DYG -5.8040813+04 OZG 
6.0187620+04 PTE 3.1187920+00 AZE 

- 2.9129642+03 OYMP 
3.3694297+03 PTMP 

-2.9 129642+03 OVME 

-2.2922692+03 OVM 
3.5388850+02 VM 

-4.4268466+01 LOS 

-6.544853 1+01 APF 
2.9351032+01 APO 
6.6174534+03 PER 

- 1 .6748499+03 OZMP 
7.6374543+01 AZMP 

-1.6748499+03 DZME 

2.2824609+03 OZM 
3.4031993+03 ARGM 
2.6844854+02 DES 

-4.91 70 538+01 RP 
2.4914630+05 TFP 
3.1254633+02 MTA 

8.3504045-0 1 PX -3. 0305033- 01 PY 
3. 5971863-01 SXO 0 . 0000000 SYD 

-8.5 723423- 01 Pl 
0 . 0000000 szo 

2. 74149IO+J2 
-5. 8622595+01 

4.2842109+01 
-8.7335869+01 

8. 7851123+01 
- l.9942719+Jl 

I. 3313340+03 
1.0847593+02 

1.3313011+03 
-Q. 02399 5 l+Jl 

-2.50 14tl7 ;+1i2 
I .1926099+J2 

-2.501487;+02 

1.057184 9+03 
5.135928>+01 

- 1.6839910+01 

3. 35325<:t.c+03 
2.6880175+00 
3. 6000000+J2 

-•. 1630511 - 0l 
o. 0000000 

FEB . 1971, 19 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM US FT I StC 

DAYS, 22 HRS., 59 MINS., 59.999 SECS . G.E.T. 

• 349 4 5 381662 341410+002 
.50405276955517086+000 

.217049 79112482322+002 

. 22446986225919261+000 

RAGR • 623240600970 951+J02 

XL -7.1710376+1)4 YL 
RL 7 . 1<; 53858+04 OEC L 

-5 .9073023+03 
-2.3n415 1-0 I 

ll -2.8914382+02 OXL 
RAL -1.7529076+02 Vl 

3.1574377+03 OVL 
3.2378046+03 PTHL 

6.6814211+02 
-8 . 1549349+0 I 

OIL 
AZL 

2.5990791+0< 
-5.8 72214 .l+J l 

SELEN CGRAPHIC 
XS 5.88 15428+04 

ALTS 7.1015362+04 
L TS -2.89 10308-0 1 
LIN 1 . 70914 79+()2 

GE Or EN TR IC 

vs 
LATS 

LNS 
LAN 

6 . 97521se+o4 v 
l .5 791460+05 DEC 

GEOGRAPHIC 
XG 1. 389B02+05 VG 
ALT 1. 5447325+05 LAT 

l'.'. ARTH - fo'OON PLAN~ 
XMP - l. 504Qq56+05 YMP 
RMP l.5791460+05 DEt-IP 
XMf -1.504()956+05 YME 

PLAN ETARY CO ORO INA TES 
XM 1 . 414!)253+05 YM 
RM 2.0392007+05 DEM 

XS UN 5.46'.'.'15286+')7 YSUN 

-4.1441600+04 ZS 
6.6465865-01 LONS 
9.3559450+01 LTE 

-3.1008369+01 LAP 

1 .2034957+05 z 
2.8252644+01 RA 

-5.872935 7+ 03 lG 
2.8256134+01 LON 

-4. 7676197+04 ZMP 
2. 3228420+00 RAMP 

-4.7676 197+04 ZME 

1 02625687 +05 ZM 
2.1591437+01 RAM 

-5 • 3149 EQQ+07 Z SUN 

GEOCEN TRIC OSCULATING ELEMEN TS 
SMA l.2 627905+05 ECC 9.73580,0-01 INC 

VH -z. 1008339+03 RNMP 2.1705553+01 4P~P 
TA l.6983~'3<;+02 EA l .0491106+02 "1A 

GEOC ENTRIC UNIT VECTORS 
WX -5.0 185094-01 WY -2.2745634-01 
QX 9.0993360-0[ QY -4.6218034-01 

****** CSM I EARTH REF. /PHASE 100- 19 
MEAN-UF-EPOCH 1971 

Wl 
Ql 

• 480000000000000+002 HRS. FROM LAUNCH 

RFSTART COQROINATfS ( ER ANO ER/HR ) 

RXYZ 
ROXYZ 

.20396611771909256+002 

.14118068666055954+000 

5E LEN0CENTRIC 
XL -6.q839J45+04 YL 
RL 7.0056R01H)4 OE:l 

S EL ENO GRAP H l C 
XS 5.6716381+04 YS 

ALTS 6. 9118305+04 LATS 

-5. 51 75995+03 ll 
- 1.1383226-0 1 RAL 

-4. 1115393+04 ZS 
6 • 99 58403 - 01 L ONS 

8.3468093+02 
-3.5 168685+ 01 

6.7469491+00 
9.0478696+00 

7. 4 750505+04 
5. 99 1)4293+0 l 

7.4750504+04 
3.5758023+02 

oxs 
VRS 
LNE 

OR 

OX 
v 

OXG 
VE 

6.4003000+ 03 OXMP 
-1.6241264+02 VMp 

6.4C03000+03 OXME 

7.~039648+04 DXM 
4. l 749262+C' l LOM 

-2.3046982+07 RAS 

3.3435379+01 RAN 
5.4359699+0 0 !NMP 
5. 1007396+01 SLR 

-3.5594476+03 ovs 
3.5959610+03 PTR 

- 1.7378393+02 OSMP 
-3.20265 10+03 VT 

5.0973658+02 ozs 
- 6.2951829+01 AZR 

9.5113174-01 RSMP 
1.6352253+03 SEASV 

8.4171398+02 ov 2 .9299100+03 oz 
3.3159158+03 PTH 7.6357301+01 AZ 

3.8355000+02 OVG -6. 0962568+04 OZG 
6.0977735+04 PTE 3.0291830+00 AZE 

- 2.8780996+03 OYMP 
3.3159158+03 PTMP 

-2.8780996+03 OVME 

-2.3157237+03 OVM 
3.3942520+02 VM 

-4.4226 131+01 LOS 

- 6.5618566+01 APF 
2.9459440+01 APO 
6.5843655+03 PER 

- 1 .62 72567+03 OZMP 
7 .6357301+01 AZMP 

-1.6272567+03 OZME 

2 .2617679+03 OLM 
3.4014587+03 ARGM 
2.534498 1+02 DES 

-4.9052470•01 RP 
2.4922184+05 TFP 
3 .1265501+02 MTA 

8.3450778-01 PX -3.0355747-01 PY -8.5711895-01 PZ 
3.61105C2- 01 SXO 0.0000000 SVO 0.0000000 SZO 

3. 7904374+01 
- 8. 736~0;4+Jl 
B.732745~+-Jl 

-2.005<:l05+Jl 

1.3047771+03 
l.OB67lb1.t .. )2 

l . 304649.2+03 
-q.023583S+J l 

-2. 527:>7<;7+02 
l .193759<tJ2 

-2. 5273797+ 02 

1 .0448b92+03 
5.192505 2+01 

-1.68278/l+JI 

3.3362544•03 
2.7007825+JO 
306000000+02 

- 4.1617294-JI 
o. 0000000 

FEB. 1971, 20 HRS., p:;i MINS., 60.000 SECS. G.M.T. USNM USFT I StC 

DAYS, 23 HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR • 773651270694201+002 

.35445852515481149+002 

.49691460506133679+000 

- 1 .3918510+02 OXL 
-1.7548276+02 VL 

• 21927212792787315+002 
.22001615813251448+000 

3.1595613+03 OVL 6 04752 823+02 OZL 
3.2346316+03 PTHL -8. 1758770•01 Al l 

8.5537540+02 oxs -3.5261210+ 0 3 ovs 5.9120058•02 ozs 
-6.3550201+01 AZR -3.59394 72+01 VRS 3.5754934+03 PTR 

2. 46'tl 700+02 
-5. 8810606+ Jj 

3.325J830+Jl 
- 8.739634.HJl 

r' 

( 

l 



p 

( 

\ 

\_./ 

LTS 
LIN 

-2.8788540- 01 LNS 
I. 7101156+02 LAN 

GEOCENTRIC 
x 7.0244575 +04 y 
R 1.5 980864+05 DEC 

GEOGRAPHIC 
XG L.3448211+05 YG 
ALT 1.5636728+05 LAT 

EARTH-~OON PLANE 
XMP - 1.5 257229+05 YMP 
RMP 1.5980864+05 DEMP 
XME - 1.5257229+05 YME 

PLANETARY COORDINATES 
XM l.4008362+05 YM 
RM 2.0402575+05 DEM 

XSUN 5,4648339+07 YSUN 

9,3052690+01 LTE 
- 3.1512072+01 LAP 

1.2207316+05 z 
2.8199254+01 RA 

-4.1841579+04 ZG 
2.8202698+01 LON 

-4.7132120+04 ZMP 
2,2413060+00 RAMP 

- 4 . 7132120+04 ZME 

1,2759076+05 ZM 
2.1765659+01 RAM 

-5.3113140+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2630948+05 ECC 9. 7373126-01 INC 

VH -2.1208193+03 RNMP 2.1121105+01 APMP 
TA 1. 7002808+02 EA 1.0580533+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,0338324-01 WY 
QX 8.0878401-01 QY 

-2.262 1429- 01 
-4. 6301684-01 

wz 
QZ 

**'"*** CSM I EARTH REF. /PHASE 100- 20 
MEAN-OF - EPOCH 1971 

.490000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

.20536041484452757+002 

. 13770303033581322+000 

SELENOCENTRIC 
XL -6. 7966278+04 . YL 
RL 6.8160344+04 OECL 

SELENOGRAPHIC 
XS 5.4637127+04 

ALTS 6.7221849+04 
LTS -2.8666279-01 
LIN 1. 7110470 +02 

GEOCENTRIC 
x 7 . 0724762+04 

1.6167287+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

y 

DEC 

XG l, 206940 I +05 YG 
ALT 1.582315 1+05 LAT 

EARTH-MOON PLANE 
XMP - l . 5470B96+05 YMP 
RMP l .6167287+05 DEMP 
XME - 1. 5470896+05 YME 

PLANETARY COORDINATES 
XM 1.3869104+05 YM 
RM 2.0413138+05 OEM 

XSUN 5.4691362+07 YSUN 

-5.1397943+03 ZL 
2.5158414- 03 RAL 

-4. 0741303+04 ZS 
7.3420759-01 LONS 
9.2545941+01 LTE 

-3,20 14225+0 1 LAP 

1. 2377243+05 
2 . 8146704+01 RA 

- 7.58588 19+04 ZG 
2.8150105+01 LON 

-4.6541079+04 ZMP 
2.1615752+00 RAMP 

- 4.654IOH+04 ZME 

I. 2891222+05 ZM 
2.1937688+01 RAM 

-5, 3076452+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2634 115+05 ECC 9.7389320- 01 INC 

VH -2. 1405949+03 RNMP 2.0536541+01 APMP 
TA 1.7021648+02 EA 1 . 0668740+02 MA 

GEOCENTRIC UNIT VECTORS 
WX - 5.0503509- 01 WY 
QX 8.0753876-01 Qy 

-2 .2487416- 01 
-4. 6HI096-0l 

**"' *** CSM I EARTH REF, /PHASE 100- 21 
MEAN-O F- EPOCH 1971 

wz 
Ql 

• 500000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

SELENOCENTRIC 

. 20672065898412147+002 

.13436959711951905+000 

809 

6 . 7559531+00 LNE -1.73763 87+02 DSMP 
7 . 7486463+00 DR - 3.2012285+03 VT 

9.4726955- 01 RSHP 8.6804375+01 
1.5925731+03 SEASV - 2 . 0157267+01 

7 .5515863+04 
6.0082579•01 

DX 8.2 064167+02 DY 2,8884180+03 DZ 1 . 2788890+03 
V 3.2637352+03 PTH 7 . 6340154+01 AZ 1. 0887353+02 

7.5515861+04 
3.4271745+02 

DXG - 1.5541063+04 DYG -5, 9754941+04 DZG 1.2788600+03 
VE 6•1756081+04 PTE 2.9436468+00 AZE - 9 . 0231758+Jl 

6.2498273+03 OXMP 
-1.6283321+02 VMP 
6, 2498273+03 DXME 

7 .5655049+04 DXH 
4. 2327837+01 LOM 

- 2.3031085+07 RAS 

3.3495838+01 RAN 
5 . 4274578+00 INMP 
5.2123939+01 SLR 

- 2.8439954+03 DYMP 
3.2631353+03 PTMP 

-2.809954+03 DYME 

-2. 3389196+03 DYH 
3 •2496271+02 VM 

-4.4 183802+01 LOS 

- 6 .5 801430+01 APF 
2.9576623+01 APO 
6· 5488194+03 PER 

-1.5806727+03 DZMP 
7.6340158+01 AZMP 

-1.5806727+03 OZME 

2.2408897+03 DZM 
3.3997250+03 ARGM 
2.3845107+02 DES 

-4. 8925203+01 RP 
2.4930096+05 TFP 
3.1276803+02 HTA 

-2.5521003+J2 
1 . 1949924+"2 

-2.5521003+02 

1.0324720+03 
5 . 2490239+ JI 

- 1 . 6815815+01 

3.3179902+03 
2 . 7147169+00 
3.6000000+J2 

8.3392590-01 PX - 3.0409487- 01 PY - 8.5699618- 01 Pl -4 . 1603341-) l 
3 .6 260691-0l SXO 0.0000000 SYO 0 .0000000 SZO O. 0000000 

FEB . 1971, 21 HRS., 19 MINS., 60.000 secs . G.M.T. USNM USFT I SEC 

DAYS, HRS •• 59 MINS., 59.999 secs . G.E . T. RAGR .924061940417450+J02 

.35939260977089872+002 

.46992677101144349+000 

2 .9929013+00 DXL 
- 1.7567537+02 VL 

0 . 7340588+02 
-3. 6710813+01 

6 . 7642654+00 
- 3.1466118+01 

7 .6266072+04 
6 . 0255934+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

.22145047760096944+002 
• 21567146161387747+000 

3.1622825+03 DYL 6.2797086+02 DZL 
3 .2 324859+03 PTHL - 8.1948536+01 All 

- 3 .4926398+03 DYS 
3.5567004+03 PTR 

- l. 7374438+02 OSMP 
- 3.2006222+03 VT 

8. 0042708 +02 DY 
3. 21282 53+03 PTH 

6 . 7138047+02 DZS 
-6.414 2983+01 AZR 

9 . 4340580-01 RSHP 
1 .5511724+03 SEASV 

2.8477997+03 DZ 
7 .6323455+01 AZ 

2.3363967+02 
-5.89U867+Jl 

2 . 8873752+0 l 
- 8. 7417519+01 

8.62 81890+01 
- 2.0258438+01 

l. 2530346+03 
1. 0908259+02 

7 .6266071 +04 DXG - 3.0799661+04 DYG - 5 .4396045+0 4 DZG 1 , 2530827+03 
3.2784974+02 VE 6.2522963+04 PTE 2.8619154+00 AZE - 9 . 0228034+01 

6 , 0979218+03 DXMP 
- 1 .6325714+02 VHP 

6,0979218+03 DXME 

7 . 6263079+04 DXM 
4,2907214+01 LOH 

-2. 3015175+07 RAS 

3.3561864+01 RAN 
5.4180151+00 INMP 
5.3237410+01 SLR 

-2. 8106128+03 DYMP 
3.2128253+03 PTHP 

- 2.8106128+03 OYME 

-2. 3618554+03 DYM 
3. 1050102+02 VM 

-4.4 141480+0 l LOS 

-6. 5 998290 +O l APF 
2,9703444+01 APO 
6.5106166+03 PER 

-1.5350432+03 DZMP 
7.6323458+01 AZMP 

-1.5350432+03 DZME 

2.2198289+03 DZM 
3 . 3979980+03 ARGM 
2 . 2345232+02 DES 

- 4.8787896+01 RP 
2.4938394+05 TFP 
3.1288570+02 MTA 

-2.5757441+02 
1. 1963185+02 

- 2 . 5757441+02 

1 . 0199949+ J 3 
5.3054849•01 

- 1.6803751+01 

3.2983637+03 
2. 7299323+00 
3.6000000+02 

8,3328937- 01 PX - 3.0466485- 01 PY - 8.5686532- 01 PZ -4.1588592-01 
3.6423581-01 SXO 0.0000000 SYO 0.0000000 SZO 0 . 0000000 

FE8. 1971, 22 HRS ., 19 MINS., 60.000 SECS. G.M . T. 

DAYS, HRS., 59 MINS ., 59,999 SECS. G.E.T. 

.36425753811604472+002 

.48308221428300611+000 
.22358590163737306+002 
• 21143012042433325+000 

USNH USFT I SEC 

RAGR . 1074472610l4070+J03 

XL - 6.6091728+04 Yl 
RL 6,6264013+04 DECL 

-4. 7732760+03 
1.1915357-0 1 

Zl l .3 780401+02 DXL 3.1655804+03 DYL 
3.2313125+03 PTHL 

6 .0942628+02 
-8 .2110478•01 

DZL 
All 

2.215H57+02 
-5. 9001 Hl+Ol 

SELENOGRAPHIC 
XS 5.2577759+04 

ALTS 6.5325519+04 
LTS -2.8543966-01 
LIN 1.7119407+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 7.1193221+04 y 
R l.6350802+05 DEC 

GEOGRAPHIC 
XG 9.8330724 +04 YG 
ALT 1.6006665+05 LAT 

EARTH-MOON PLANE 
XMP - 1.5681953+05 YMP 
RMP 1.6350~02+05 DEMP 

RAL - 1.7586916+02 VL 

- 4.0320075+04 ZS 
7.6864428- 01 LONS 
9,2039203+01 LTE 

-3.2515090+01 LAP 

1·2544787+05 
2 . 8094945+01 

- 1.0553062+05 
2.8098304+01 

z 
RA 

lG 
LO~ 

8.8892981•02 
-3.7483356+01 

6 .1719480•00 
- 1.5127741+02 

7 . 7001498+04 
6.0424552•01 

7 • 7001497+04 
3.1297729+02 

DXS 
VRS 
LNE 

DR 

- 3.4589863+03 DYS 
3. 5 395188+03 PTR 

- 1.7 372546+02 DSMP 
-3. 2007886+03 VT 

DX 7.8105082+02 DY 
PTH v 3.1631280+03 

DXG - 4.43ll570+04 
VE 6, 3278682+04 

DYG 
PTE 

7.5032980+02 DZS 
- 6.4729238+01 AZR 

9.3954122-01 RSMP 
1.5110080+03 SEASV 

2 .8080143+03 
7.6307583+01 

-4.5155161+04 
2. 7837456+00 

DZ 
AZ 

DZG 
AZE 

- 4.5903916+04 ZMP 5.9446450+03 DXMP -2.7 779174+03 OYMP - 1.4903143+03 DZHP 
2.0835561+00 RAMP - 1.6368429+02 VHP 3.1631280+03 PTMP 7.6307588+01 AZHP 

2.4748553+01 
- B.7432 l 60+01 

8,5759994+01 
- 2.0355705+31 

1.2 289809+03 
1 . 0929990+02 

l • 2289590+03 
- 9. 02245 77+ 01 

- 2. 59840 11+02 
1 . 1977474+02 



XME -l.5681953+05 YHE 

PLANETARY COORDINATES 
XM l.3728495+05 YH 
RM 2.0423695+05 DEM 

XSUN 5.47)4357+07 YSUN 

-4.5903916+04 ZME 

l.3022115+05 ZM 
2.2107508+01 RAM 

-5.3039736+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.2637417+05 ECC 9.7406697-0l INC 

VH -2.1601651+03 RNMP 1.9951832+01 APMP 
TA 1.7040237+02 EA 1.0755755+02 MA 

GEOC ENTRIC UNIT VECTORS 
WX -5 .0682501-01 WY 
OX 8.0618770-01 QY 

-2.2342600-01 
-4.6486757-0 1 

wz 
QZ 

****** CSM f EARTH REF. (PHASE 100- 22 
MEAN-OF-EPOCH 1971 

• 510000000000000+002 HRS. FROM LAUNCH 

eESTART COOROINATES ( ER AND ERfHR I 

RXYZ 
RDXYZ 

.20804827888255316+002 

.13117781857967232+000 

SELENOCENTRIC 
XL -6,4215056+04 YL 
RL 6.4367365+04 DECL 

SE LENOGRAPHIC 
XS 5.0538384+04 

ALTS 6.3428871+04 
LTS -2,8421630-01 
LIN 1.7127952+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7.1650444+04 y 
R 1.6531478+05 DEC 

GEOGRAPHIC 
XG 6.8723507+04 VG 
ALT l.6187340+05 LH 

EARTH-MOON PL AN E 
XMP -1.5890398+05 YHP 
RMP l,6531478+05 OEMP 
XME -l.5890398+05 YME 

PLANEURY COORDINATES 
XM l.3586550+05 VM 
Re 2. 0434244+05 OEM 

XSUN 5.4777321+07 YSUN 

-4.4174533+03 ZL 
2.3645587-0l RAL 

-3.9852424+04 ZS 
8.0301076-01 LONS 
9.1532475+01 LTt 

-3.3014972+01 LAP 

1. 2709999+05 l 
2.8043931+01 RA 

-1.2870615+05 ZG 
2.8047249+01 LON 

-4. 5221444+04 ZMP 
2.0071620+00 RAMP 

-4.5221444+04 ZME 

l.D51744+05 ZM 
2.2275105+01 RAM 

-5. 3002992+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2640863+05 ECC 9.7425356-01 INC 

VH -2.1795334+03 RNHP 1•9366939+01 APMP 
TA 1.7058603+02 EA l.0841603+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.0876724-01 WY 
QX 8.0471921-01 QY 

-2.2 185839-01 
-4.6589207-01 

Wl 
QZ 

iii***** CSM f EARTH REF. (PHASE !OC- 23 
HEAN-OF-EPOCH 1971 

• 520000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ERfHR I 

RXYZ 
ROXYZ 

.20934468149135620+002 
• 12812 590 756 376 402+00 0 

SELENOCENTRIC 
XL -6.2335939+04 YL 
Rl 6.246997B+04 DECL 

SELENOGRAPHIC 
XS 4.6519119+04 

ALTS 6.1531484+04 
LTS -2. 8299255-0! 
LIN l.7136n6+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

7.2096917+04 y 
l.6709382+05 DEC 

GEOGRAPH IC 
XG 3.3739095+04 VG 
ALT l.6365243+05 LAT 

EART~-MOON PLANE 
XMP -1.6096225+05 VMP 
RMP 1.6709382+05 OEMP 
XME -1.6096225+05 VME 

PLANETARY COO•OINATES 
X~ 1.3443286+05 YM 
Re 2.0444786+05 DEM 

XSUN 5.4A?0256+07 YSUN 

-4.0717646+03 ZL 
3.5483507-01 RAL 

-3.9339035+04 ZS 
8.3743800-01 LONS 
9.1025760+01 LTE 

-3.3514164+01 LIP 

1.2872923+05 
2. 7993620+01 

l 
RA 

-1.4363444+05 ZG 
2.7996898+01 LON 

-4.4494447+04 ZMP 
1.9323108+00 RAMP 

-4.4494447+04 ZME 

1 .3280099+05 ZM 
2.2440463+01 PAM 

-5.2966220+07 ZSUN 

GEOCENTRIC OSCULAT ING ELEMENTS 
SMA 1. 2644466+05 ecc 9. 7445406-01 INC 

VH -2.1987129+03 RNHP l.8781825+01 APMP 
II 1.7076777+02 EA 1.0926305+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5. 1087801-01 WY -2.2015825-01 Wl 

!HO 

5.9446450+03 OXME - 2.7779174+03 OVHE 

7.6863694+04 OXM 
4.3487391+01 LOM 

-2.2999254+07 RAS 

3.3634083+01 RAN 
5.407552'9+00 INMP 
5.4347559+01 SLR 

-2.3845297+03 DYM 
2. 9604013+02 VM 

-4.4099164+01 LOS 

-6.6210454+01 APF 
2.9840887+01 APO 
6.4695405+03 PER 

-1.4903143+03 OZME 

2.1985881+03 OZM 
3.3962781+03 ARGM 
2.0845357+02 DES 

-4.8639599+01 RP 
2.4947108+05 TfP 
3.1300836+02 MTA 

8.3259188-01 PX -3. 0526998-01 PY -8.567257,0-01 Pl 
3.6600476-01 SXO 0.0000000 SYO 0 .0000000 SZO 

-2.5984011+02 

1.0074393+03 
5.3618662+)1 

-1.6791677+01 

3.2772667+03 
2. 7465530+00 
306000000•02 

-4.1572981-0l 
0.0000000 

FEB. 1971, 23 HRS •• 19 MINS., 60.000 secs. G.M.T. USNM USFT f SEC 

DAYS, HRS., 59 MINS •• 59.999 secs. G.e.T • RAGR .122488327986J95+J03 

.36905470959499495+002 

.47637433268752786+000 

2.6563908+02 OXL 
-1.7606473+02 VL 

9.0209077+02 
-3.8257811+01 

6. 7789422+00 
- 1.7654286+02 

oxs 
YRS 
LNE 

DR 

.22567940686772029+002 
• 20728684 758596398+000 

3.1694389+03 DYL 
3.2310635+03 PTHL 

-3.4251464+03 CVS 
3.5238918+03 PTR 

-1.7370710+02 OSMP 
-3 .2016902+03 VT 

5.9185351+02 OIL 
-8.2266392+01 All 

8.2810070+02 DZS 
- 6.5308002+01 AZR 

9.3567479-01 RSHP 
1.4720712+03 SEASV 

2 .1009053+02 
-5.908816l•Jl 

2. 0863685+01 
-0. 7440301+01 
s. 523tj685+01 

-2.044~231+01 

1.7722487+04 ox 7.6249795+02 av 2.7690234+03 oz 1.2046973+03 
6.0588613+01 V 3.1145900+03 PTH 7.6292953 +01 AZ 1.0952669+02 

7.7722463+04 DXG -5.5100728+04 OYG -3.2580187+04 DIG 1.2051668+03 
2.9810028+02 VE 6.4023523+04 PTE 2.7089156+00 AZE -9.0221064+01 

5.7900545+03 OXHP 
-1.6411452+02 VMP 

5.7900545+03 DXHE 

7.7456848+04 ox~ 
4. 4068363+0 I LOM 

-2.2983320+07 RAS 

3.3713210+01 RAN 
5.3959638+00 INHP 
5.5454113+01 SLP 

-2.7458788+03 OYMP 
3.1145900+03 PTMP 

-2.7458788+03 DYME 

-2 .4069410+03 OYM 
2.8158003+02 VM 

-4.4056854+01 LOS 

-6.6439403+01 APF 
2.9990077+01 APO 
6042534~5+03 PER 

-1.4464331+03 DZMP 
7.6292950+01 AZMP 

-l.4464331+03 DZME 

2.1771699+03 OZM 
3.3945653+03 ARGM 
1.9345462+02 DES 

-4.8479247+01 RP 
2 . 4956269+05 TFP 
3.1313641+02 MTA 

-2.6201564+02 
l . 199l907+02 

- 2.6201564+02 

9.9480674+02 
5. 4182341+0 L 

-1.6779596+01 

3. 254!>735+03 
2. 7647157+00 
3.6000000+02 

8.3182616-01 PX -3.0591315-01 PY 
3.6792868-01 SXO 0.0000000 SYo 

-s.5657655-01 Pl -4,1556434-01 
0.0000000 szo 0.0000000 

FEB. 1971, HRS •• 19 MINS •• 60.000 secs. G.H.T. USNM USFT f SE(. 

DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .13752G3949587<0+J03 

• 37 37 8 54 5966661690•002 
.469796~3240527075+000 

3o86e7663+02 DXL 
-1.7626276+02 VL 

9 .1303182+02 
-3 .9034947+01 

6,7852684+00 
- 1 ,7398858+02 

7. 8429369+04 
6.0748276+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

.22773194891646546+002 

.20323668261609483+COO 

3.1738461+03 DYL 
3.2316981+03 PTHL 

-3.391 1093+03 DYS 
3.5097694+03 PTR 

-1.7368930+02 OSMP 
-3.2032941+03 VT 

7.4475809+02 DY 
3.0671620+03 PTH 

5.7521385+02 OZL 
-8 .2397978+ 01 All 

9.0474493+02 DZS 
-6.5878287+01 AZR 

9.3180650-01 RSMP 
1.4343597+03 SEASV 

2. 7307909+03 
7.6280015+01 

DZ 
AZ 

7.8429367+04 
2.s321ses+o2 

OXG -6.2346670+04 OYG 
VE 6.4757766+04 PTE 

-1.7466113+04 OZG 
2.6372216+00 AZE 

5.6342019+03 OXHP 
-1.6454772+02 VMP 

5.6342019+03 OXHE 

7.8042493+04 OXM 
404650126+01 LOM 

-2.2961374+01 RAS 

3 .3 800071+0 l RAN 
5.3831384+00 INMP 
5·6556764+01 SLR 

B.3098376-01 PX 

-2. 7144700+03 OYMP 
3.0671620+03 PTMP 

-2. 7144700+03 DVME 

-2.4290880+03 OYM 
2.6712073+02 VM 

-4.4014550+01 LOS 

-6.6686810+01 APF 
3.0152298+01 APO 
603777764+03 PER 

-1.4033467+03 DZHP 
7.6280021+01 AZMP 

-1.4033467+03 OZME 

2·1555771+03 OZH 
3.3928599+03 ARGM 
1.7845605+02 DES 

-4.8305627+01 RP 
2.4965917+05 TFP 
3.1327028+02 HTA 

-3.0659760-0l PY -8.5641702-01 Pl 

1.9925621+02 
-5.9170893+Jl 

1. 720!>527+01 
-8.7441453+01 

8.4717901+01 
-2.0539137+01 

1.1suo49+03 
1.0976431•02 

1.1815122+03 
-9.0217832+Jl 

-2.6410912+02 
l.2009bl3+02 

-2.6410912+02 

9. 82098bb+02 
5,4745228+J1 

-l.6767005+01 

3.2301476+03 
2. 7845738+00 
3.6000000•02 

-4.1538808-Jl 

(" 

( 

( 

( 
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( 

\ 

\__ 

QX 800311988-01 QY -4. 66 99057-0 l 

•••••• CSM I EARTH REF. /PHASE 100- 24 
HEAN-OF-EPOCH l971 

QZ 

.530000000000000+002 HRS . FROM LAUNCH 

RESTART COOROINATES C ER ANO ER/HR I 

RXYZ 
RQXYZ 

SELENOCENTRl c 

.2l061125989810703+002 
·12521288408238831+000 

311 

3.7002463-01 sxo 0.0000000 SYO 0.0000000 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.M.T. 

DAYS, 4 HRS ., 59 MINS •• 59.999 secs. G.E .T. 

.37845L06372684l44+002 
• 46 3l44 l883ll l4 784+000 

• 2 29 744435284099 93+ 00 2 
• 19927495539887551 +000 

SLO 0.0000000 

USNM USFT I sec 
RAGR .152570461931045+)03 

XL -6.0454045+04 Yl 
Rl 6o057l434+04 DECL 

-3.7356663+03 Zl 5.0186890+02 OXL 3.1787950+03 DYL 
3.2331826+03 PTHL 

5.5947089+02 Dll 
-8.25068~5+01 All 

108901003+02 
-5. 9249849• Jl 4.7473367-0l RAL -L.7646399+02 ·VL 

SELENOGRAPHIC 
XS 4.6520076+04 

ALTS 5·9632939+04 
LTS -2.8 l76888-0 l 
LIN L.7l43797+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 7.2533117+04 y 
R 1.6884578+05 DEC 

GEOGRAPHIC 
XG -4.3385401+03 YG 
ALT L.6540438+05 LAT 

EARTH-~OON PLANE 
XMP - L.6299429+05 YMP 
RMP L.6884578+05 DEMP 
XME -1.6299429+05 YHE 

PLANETARY COORDINATES 
XH ·l.3298716+05 YH 
RH 2.Q4553l8+05 OEM 

XSUN 5.4863l61+07 YSUN 

-3.8780552+04 ZS 
8 .72 05794-01 LONS 
9.0519053+01 LTE 

-3.4013081+01 LAP 

l. 3033603+05 
2. 7943966+0l 

z 
RA 

- l.490963l+05 ZG 
2. 7947207+01 LON 

-4. 3723666+04 ZHP 
lo8589247+oo RAMP 

-4. 3723666+04 ZME 

1.3407170+05 ZH 
2.2603568+01 RAH 

-5.2929418+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2648237+05 ECC 9. 7466967-01 INC 

VH -2.2 L76758+03 RNHP 1.8196444+01 APHP 
TA 1.7094787+02 EA 1.1009819+02 HA 

GEOCENTRIC UNIT VECTORS 
WX -5.1317598-01 WY 
QX 8.0L37412-0l QY 

-2.1831046-01 
-4.68 16989-01 

wz 
QZ 

****** CSM I EARTH REF. /PHASE JOO- 25 
HEAN-OF-EPOCH 1971 

.540000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYl 

.21184940159476050+002 

.12243861743L68 175+000 

SELENOCENTRIC 
XL -5.8569063+04 YL 
RL 5.8671348+04 OECL 

SELENOGRAPHIC 
XS 4.454L385+04 

ALTS 5. 7132854+04 
LTS -2.8054484-0 l 
LIN 1.7151070+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

-3.4086378+03 ZL 
5.%64496-01 RAL 

-3.8177605+04 ZS 
9 .0701929-01 LONS 
9.0012359+01 LTE 

-3,45 12022+0l LAP 

x 7.2959525+04 y 1.3192082+05 z 
R L. 7057128+05 DEC 2.7894928+01 RA 

GEOGRAPHIC 
XG -4.2958562+04 YG - 1.4450175+05 ZG 
ALT 1.6712987+05 LAT 2.7898l33+0l LON 

EARTH-~OON PLANE 
XMP -1.6500005+05 YHP 
RHP 1.7057128+05 OEMP 
XHE - 1 .6500005+05 YHE 

PLANETARY COORDINATES 
XM 1.3152~59+05 YM 
RM 2.0465839+05 OEM 

XSUN 5.4906037+07 YSUN 

-4.29 09820+04 ZHP 
l.7B69305+00 RAMP 

-4.29 09820+04 ZHE 

1.3532946+05 ZH 
2.2764402+01 RAH 

-5.28 92589+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA lo2652191 +·05 ECC 9.7490l74-0l INC 

VH -2.2364530+03 RNHP 1.7610748+01 APHP 
TA l.7Ll2663+02 EA 1.1092338+02 HA 

GEOCENTRIC UNIT VECTORS 
WX -5.[5682 58-01 WY 
QX 7.9946383-0l QY 

-2. 1629754-01 
-4.6943780-01 

****** CSM I EARTH REF. /PHASE 100- 26 
HEAN-OF-EPOCH 1971 

Wl 
CZ 

.550000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

9.2187872+02 
-3.98 15614+01 

6•7909290+00 
3.7980584+08 

7.9122456+04 
6.0903687+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

-3.3568670+03 DYS 
3.4971075+03 PTR 

-1.7367206+02 OSMP 
-3.2055728+03 VT 

7.2782555+02 DY 
3.0207985+03 PTH 

9.8031415+02 DZS 
-6.6439066+01 AZR 

9.2793640-01 RSMP 
1.3978782+03 SEASV 

2 .6932830+03 
7 .6269282+01 

oz 
AZ 

7.9122454+04 . DXG -6. 5466515+04 OYG -8.0350313+02 OZG 
206833322+02 VE 6.5481693+04 PTE 2.5684780+00 AZE 

5.4771317+03 OXHP 
-L.6498377+02 VHP 

5,47 71317+03 DXME 

7,8620588+04 DXM 
4.5232677+01 LOH 

-2.2951415+07 RAS 

3.3895632+01 RAN 
5.3689453+00 INMP 
5.7655169+01 SLR 

-2. 6836679+03 OYMP 
3.0207985+03 PTHP 

-2.6836679+03 OyHE 

-2.45 09695+03 OYM 
2·5266222+02 VH 

-4.3972251+01 LOS 

-6.6954587+01 APF 
3.0329036+01 APO 
6. 3265234+03 PER 

-1.3610019+03 OZHP 
7.6269289+01 AZHP 

-1.3610019+03 DZHE 

2.1338121+03 OZM 
3.3911620+03 ARGH 
1.6345728+02 DES 

-4.8 117366+01 RP 
2.4976089+05 TFP 
3.1341043+02 MTA 

8.3005479-01 PX -3.0732701-0l PY -8.5624614-01 Pl 
3, 7231225-0 1 SXO 0.0000000 SYD 0.0000000 SZO 

1.3761 270+0 1 
-8. 7435115•01 

8.4197822+01 
-2.0625540+01 

1.1583205+03 
1. L001433+0 2 

1. 1582594+03 
• 9,0215120+01 

-2.6612865+02 
1.2027743+02 

-2.6612865+02 

9.693lb48•02 
5.5307548+01 

- 1.6755408+01 

3. 2038407•03 
2. 806300 7• 00 
3.6000000•02 

- 4.1520 191-01 
0. 0000000 

FEB. 1971. HRS ... 19 Ml NS., 60.000 secs. G.M. T. 

HRS •• 59 MINS •• 59.999 secs. G.E.T. 

USNH USFT I StC 

DAYS , RAGR . 1676115289 03370 +003 

.38305274060840568+002 
,45701060675 080508+000 

.23L 7l 772807915730+002 

.19539725205004046+000 

6. 1095831+02 OXL 
-1.7666922+02 Vl 

3.1842835+03 OYL 5.4459001+02 OZL l.793L483+02 
3.2354903+03 PTHL -8.2594710+01 All -5.9324904+01 

9,2875637+02 
-4.0600755+01 

6.7959253+00 
3,7980567+08 

oxs 
VRS 
LNE 

OR 

-3.3224151+03 DYS 
3.48 58690+03 PTR 

-1. 7365538+02 OSMP 
-3.2085038+03 VT 

7.9802045+04 OX 7.1169955+02 DY 
6.1054973+01 V 2.9754576+03 PTH 

7.9802042+04 OXG -6.4150652+04 OYG 
2.5344344+02 VE 6.6195565+04 PTE 

5. 3188840+03 DXHP 
-1,6542259+02 VMP 
5.3 188840+03 OXME 

7.9191087+04 OXH 
4.5816008+01 LOM 

-2.2~ 35445+07 RAS 

3,4001014+01 RAN 
5.3532427+00 INMP 
5.8748945+01 SLR 

-2.6534525+03 OYHP 
2.9754576+03 PTHP 

-2.6534525+03 OYHE 

-2.4725840+03 OYH 
2.3820448+02 VM 

-4.3929959+01 LOS 

-6. 7244907+01 APF 
3.0522007+01 APO 
6. 2712584+03 PER 

1.0548604+03 DZS 
-6.6989254+01 AZR · 

9.2406511- 01 RSHP 
1.3626393+03 SEASV 

1.0518860+01 
-e. 7 42 0697• ~>1 

8.3678262+01 
-2.0708535>01 

2.6564678+03 oz 1.1357860•03 
7.6261322+01 AZ 1.1027853•02 

1.6286689+04 OZG 1.13583•1+ 03 
2.5025153+00 AZE -9.0212142+0l 

- 1.3193446+03 DZMP 
706261323+01 AZMP 

-1.3193446+03 OZME 

2.1118778+03 OZM 
3.3894717+03 ARGM 
1.4845851+02 DES 

-4.7912902+01 RP 
2.4986833+05 TFP 
301355740+02 MTA 

-2.6808201+02 
1.2047469•02 

-2.6808 201+ 02 

9.5646173+02 
5. 5869298•01 

-l .674330 L+Ol 

3. l 75480<: +J3 
2.8300910+00 
3.6000000•02 

8.2902766-01 PX -3.0810554- 01 PY -8.5606278-01 PZ 
3.7481419-01 SXO 0 00000000 SYD o.0000000 SZO 

-4.1500295-01 
0.0000000 

FEB. l97l, HRS •• 19 MINS., 60.000 secs. G.M.T. USNH USFT I Sec 

DAYS, 6 HRS., 59 MINS., 59.999 secs. G.e.r. RAGR 0182652595875095+003 

RXYZ 
ROXYl 

.21306049725784512+002 

.LL980388714168860+000 
.38759165571387067+002 
045079098943277351 +000 

.2 3365264641443963+002 

.19159938186324561+000 

SELENOCENTRIC 
XL -5.6680668+04 Yl -3.0901800+03 ll 7.1446917+02 OXL 3.1903150+03 DYL 5.3053840+02 DZL 1.7017483+02 



812 

RL 5•6769337+04 OECL 7.2111373-01 RAL -1.7687937+02 VL 3·2386016+03 PTHL -8.2660924+01 AZL -5.9395957+ 01 

S EL ENOGRAPHI C 
XS 4.2583169+04 

ALTS 5.5830842+04 
LTS -2,7932072-01 
LIN 1.7157892+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7.3376619+04 y 
l. 7227092+05 DEC 

GEOGRAPHIC 
XG -7.947563 1+04 VG 
ALT l,6882950+05 LAT 

EARTH-~OON PLANE 
XMP - 1,6697947+05 YHP 
RMP 1,7227092+05 OEMP 
XME - l.6697947+05 YHE 

PLANETARY COORDINATES 
XM l .3005729+05 YM 
RM 2.0476351+05 OEM 

XSUN 5,4948883+07 YSUN 

-3. 7530779+04 ZS 
9,4248315-01 LON S 
8,9505674+01 LTE 

-3.50 11391+01 LAP 

1.3348399+05 l 
2.7846468+01 RA 

- 1 ,2994509+05 ZG 
2.7849637+01 LON 

- 4.2053589+04 ZMP 
l.7162603>00 RAMP 

-4,2053589+04 ZME 

1 .3657417+05 ZM 
2.2922955+01 RAM 

-5.2855732+07 ZSUN 

GECCEN TR!C OSCULATING ELEMENTS 
SMA 1.2656343+05 ECC 9,7515176-01 INC 

VH -2, 2550352+03 RNMP I. 7024686+01 APMP 
TA 1.7130436+02 EA 1 . 1173691+02 MA 

GEOCEN TRIC UNIT VECTORS 
WX -5, 184226 1-01 WY 
QX 7,9736775-01 QY 

-2. 1409902-0 1 
- 4. 7080301-0 I 

wz 
QZ 

****** CSM I EARTH REF. /PHASE 100- 2 7 
MEAN-OF - EPOCH 1971 

. 560000000000000+002 HR S. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

.2 1424595024667797+002 

.1 17 31046621685812+000 

S EL EN~C EN TR IC 
XL -5,4788534+04 YL 
RL 5,4865127+04 OECL 

SE LENOGRAP HIC 
XS 4,0645551+04 

ALTS 5.3926532+04 
LTS -2.7809 ~08- 0l 
LIN 1 , 71642 52+ 0 2 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

7.3784881+04 y 
1,7394529+05 DEC 

GEOGRAPHIC 
XG -1.113326 1+0 5 VG 
ALT I. 7050387+05 LAT 

EARTH-l-IOON PLANE 
XMP - 1,6893250+ 05 YHP 
RMP l . 7394529+05 OEMP 
XME - 1.6893250+05 YHE 

PLANETARY COORDINATES 
XM 1.2857342+05 YH 
RM 2. 0486850+05 OEM 

XS UN 5.4991700+07 VSUN 

-2,7798100+03 ZL 
8.4874862-01 RAL 

-3.6840632+04 ZS 
9 , 7862620-01 LONS 
8.8999002+01 LT E 

-3. 5511573+01 LAP 

1.3502593+05 l 
2.7798541+01 RA 

- 1.0621327+05 ZG 
2, 7801676+01 LON 

-4. 1155620+04 ZHP 
1,6468478+00 RAMP 

-4. 1155620+04 ZME 

1.3 780574+05 ZM 
2, 30 79209+0 I RA M 

-5.2818846+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,2660713+05 ECC 9,7542141-01 INC 

VH - 2,2734219+03 RNMP ! , 6438198+01 APMP 
TA 1,7 14813 8+02 EA 1.1253945+02 HA 

GEOCENTRIC UNIT VECTORS 
\iX -5.2 142499-0 1 WY 
UX 7 .9506073-01 QY 

-2. 1169096-0 1 
-4.7227548-01 

****** CSM I EARTH REF, /PHASE 100- 28 
MEAN -OF-E POCH 1971 

WI 
Ql 

, 570000000000000+00 2 HRS • FROM LAUNCH 

RES TART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXYZ 

S EL ENOC ENTR l C 

.21540718706404792+002 
, 11 496123125 160486+000 

9.3378135+02 
-4 .! 391417+0 I 

6. 8 002579+00 
3.7980567+08 

DXS 
VRS 
LNE 

DR 

-3.2877519+0 3 DYS 
3,4760233+03 PTR 

-l. 7363927+02 OSMP 
-3.2 120694+0 3 VT 

1 . 1284373+03 ozs 7.4668734•00 
-6,7527694+01 AZR -8. 7398395+01 

9.2019252-01 RSHP 8 ~ 3159280+01 
1 .3286641 +03 SEASV -2. 0788 207•01 

8.0468418+04 
6.120224'1+01 

OX 
v 

8,0468417+04 DXG 
2 .3854965+02 VE 

5.1594990+03 DXMP 
- l .65B6410+02 VMP 
5. 1594990+03 DXME · 

7 , 9753948+04 DXM 
4.6400117+01 LOM 

-2.2919462+07 RAS 

3 . 4117540+01 RAN 
5.3358581+00 INMP 
5.9837665+01 SLR 

6.9638464+02 DY 
2,9311010+03 PTH 

-5, 8392587+04 OYG 
6.6899651+04 PTE 

-2. 6238076+03 OYHP 
2.9311010+03 PTHP 

-2. 6238076+03 OYME 

-2.4939304+63 OYM 
2·2374752+02 VM 

-4.388 7674+01 LOS 

-6. 756027 2+0 I APF 
3,0733207+01 APO 
6.2116105+03 PER 

2·6203150+03 oz 
7.6256752+01 AZ 

3.2628641+04 DZG 
2 .439177,8+00 AZE 

- 1 .2783190+03 DZHP 
7 06256755+01 AZMP 

- 1.2783190+03 OZME 

2 . 0897766+03 OZM 
3.3877890+03 ARGM 
1 .3345973+02 DES 

-4. 7690445+01 RP 
2.4998199+05 TFP 
3,1371179+02 HTA 

8,2788865-01 PX -3. 0893792-0I PY - 8 .5586571 - 01 Pl 
3.7755683-01 SXO 0 , 0000000 SYD 0 , 0000000 SZO 

I .11 37107+0 3 
1.1055898+02 

I. I 138636+03 
- 9.0209707•01 

-2.6997693+02 
1.2068993+02 

-2. 6997693+02 

9 .43535b4+02 
5.6430484+Jl 

- 1 .6731186+01 

3.1448783+03 
2.8561632+00 
3. 6000000+02 

-4.1479058-0 1 
0 .0000006 

FEB . 1971, 4 HRS., 19 MINS., 60 . 000 SECS. G.M. T. USNM USFT I SEC 

DAYS, HRS . , 59 MINS ., 59.999 SECS. G.E.T. RAGR . 197693662848 020+003 

,39 2068923 79128714+002 
,4446803978079743 0+000 

.2355499684 7516705+002 

. 18787734455496620+000 

8.1271105+02 OXL 
- 1 .7709547+02 VL 

3, l 968985+03 DYL 
3.2425047+03 PTHL 

5 .1728471+ 02 OZL 1.6153531+02 
- 8.2704865+01 All -5.9462953+01 

9,37062 77+02 
-4. 2188776+01 

6. 8039296+00 
3,7980567+08 

oxs 
VRS. 
LNE 

DR 

- 3.2528790+03 DYS 
3.lt675473+03 PTR 

- I. 7362371+02 DSMP 
-3.2 162573 +0 3 VT 

8,1121844+04 
6.1345613•01 

DX 6•8189112+02 DY 
2,8876936+03 PTH 

B.112 1840+04 
2. 2365195+02 

OXG -4, 8495873+04 OYG 
VE 6.7594215+04 PTE 

4,9990065+03 DXMP 
- 1 .663 0822+02 VMP 

4, 99 90065+03 OXME 

8.0309132+04 OXM 
4,6984994+01 LOH 

-2.2~03467+07 RA S 

3,4246777+01 RAN 
5,3166055+00 INMP 
6,0920843+01 SLR 

-2.594720 2+03 DYHP 
2. 8876936+03 PTHP 

-2.5947202+03 DYME 

-2. 51 50074+03 DYM 
2.0929133+02 VM 

- 4.3845394+01 LOS 

- 6. 7903562+01 APF 
3.0964973+01 APO 
6.1471633+03 PER 

1. 201100 l +o 3 ozs 
-6,8053144+01 AZR 

9.1631807-01 RSMP 
1 .2959834+03 SEASV 

2.5847959 +03 DZ 
7,6256289+01 AZ 

4.7073718+04 DZG 
2.3783224+00 AZE 

-1.2378671+03 DZMP 
7.6256289+01 AZMP 

-1.2378671+03 OZME 

2.0675112+03 OZH 
3,3861142+03 ARGM 
1.1846094+02 DES 

-4. 7447937+01 RP 
2.5010244+05 TFP 
3,1387427+02 MTA 

8·2662139-0I PX -3. 0982959 - 01 PY - 8.5565341 - 01 PZ 
3.8057095-01 SXO 0.0000000 SYD OoOOOOODO SZO 

4.5944375+00 
-8. 7367017+01 
8.264087~ .. 01. 

-2.0864627+0 1 

1. 0920756+03 
I .1 085805•)2 

1. 0921892 +03 
-9.0207361+01 

-2. 7182 121+ 02 
1.2092549+02 

-2. 71821 2 1+ 02 

9.3054025+02 
5·699ll09•0l 

-1.6719063+01 

3.llltll43+J3 
2.8847620+0 0 
3. 6000000+02 

-4. 1456342-0l 
o . 0000000 

FE B, 1971, HRS . , 19 MINS •• 60.000 secs. G.M.T , USNM USFT I SEC 

OAYS, HRS., 59 MINS ,, 59,999 SECS . G.E.T . 

• 39648 561135141846+002 
• 4386 7411617842 730+000 

• 2 3741043325735155+002 
.18422729686783406+ 000 

RAGR .2 12734729b 20345+J03 

XL -5.2892335+04 YL 
RL 5,2958055+04 OECL 

-2.4770614+03 lL 9. 0597955+0 2 DXL 
9.8023494-01 RAL - 1 . 7731867+02 VL 

3.2040495+03 OYL 5,0479885+02 DZL 
3.2471959+03 PTHL -8.2725759+01 AZL 

1. 5338246•02 
-5.952 ~88 2+J l 

SELENOGRAP HIC 
XS 3, 87 28656+04 

ALTS 5,2019561+04 
LTS -2,7687 151- 01 
LIN 1.7 170146+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7.41848~3•04 y 
1. 7559496+05 DEC 

GEOGRA PHIC 
XG - 1. 3624084+05 Y,G. 

- 3 .6 107695+04 ZS 
1.0156441+00 LONS 
8,8492340+01 LTE 

-3.6012956+01 LAP 

1 ·3654 701+05 l 
2. 77 5 1111+01 RA 

- 7 .47455 87+04 ZG 

9.3870294+02 
-4. 2994172+01 

6 .80694 15+00 
3. 7980568+08 

8.1762574+04 
6.1485150+01 

8. 1762574+04 

DXS 
VRS 
LNE 

OR 

OX 
v 

- 3.2 178015+03 OYS 
3, 46042 52+03 PTR 

- 1. 7360871+02 DSMP 
-3.22 10606+03 VT 

6,6823572+02 av 
2.9452033+03 PTH 

DXG -3.5 0 59015+0 4 DYG 

1.2729075+03 DZS 
- 6.8564251+01 AZR 

9.1244189-01 RSMP 
1 .2646387+03 SEASV 

2. 5498832+03 
7 .6260752+01 

DZ 
AZ 

5.8 581667 +04 OZG 

1 .8911 346•::10 
-0. 7326lu5+0 I 

8 , 2123044+01 
-2.093 7863+0 1 

1 . 0708 589+03 
1.1117857 +)2 

1 . 070b9b0+03 

(' 

( 

~ 



( 

,, 

l 

\ 

ALT 1,7215352+05 LAT 

EARTH-MOON PLANE 
XMP - l,7085qQ6+05 YMP 
RMP 1.7559496+05 OEMP 
XME - 1.7085906+05 YME 

PLANETARY COORDINATES 
XM 1,2707714+05 YM 
RM 2.0497336+05 OEM 

XSUN 5.5034487+07 YSUN 

2.7754213+01 LON 

-4,0216532+04 ZMP 
l.5786314+00 RAMP 

-4. 0216532•04 ZME 

1,3902407+05 ZM 
2.3233152+01 RAM 

-5.2781932+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2665320+05 ECC 9,7571258-01 INC 

VH -2.2916114+ 03 RNMP 1.5851224+01 APMP 
TA 1.7165805+02 EA 1.1333099+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.2472352-0 1 WY 
QX 7.9251295-01 QY 

-2.0904506-01 
-4. 73 86657-01 

wz 
QZ 

•••••• CSM I EARTH REF, /PHASE 100- 29 
MEAN-OF-EPOCH 1971 

, 58000 0000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
RDXYZ 

.21654566907871640+002 

.11276030593601034+000 

SELENOCENTRIC 
XL -5. 0991723+04 Yl 
Rl 5,1048054+04 OE:L 

SELENOGRAPHIC 
XS 3.6832601+04 

ALTS 5,0109560+04 
LTS -2.7564641-01 
LIN 1.7175567+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

X 7,4576A89+04 Y 
1 .7722048+05 DEC 

GEOGRAPHIC 
XG - 1.5234526+05 YG 
ALT 1.7377904+05 LAT 

EARTH-MON PLANE 
XMP -1. 7275911+05 YMP 
RMP 1.7722048+05 DEMP 
XME - 1 ,7275911+05 YME 

PLANET ARY COORDINATES 
XM 1.2556861+05 
RM 2·0507809+05 

XSUN . 5,5077244+07 

YM 
OEM 

YSUN 

-2.18 14908+03 Zl 
1.1163498+00 RAL 

-3,5332448+ 04 ZS 
1.0537588+00 LONS 
8. 7985689+01 LTE 

-3.6515907+01 LAP 

1.3804757+05 
2.7704135+01 RA 

-3,7546855+04 ZG 
2.7707205+01 LON 

-3.9236888+04 ZMP 
1.5115517+00 RAMP 

-3.9236888+04 ZME 

1 .4022907+05 ZM 
2.3384769+01 RAM 

-5,2744990+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,2670188+05 ECC 9,7602738-01 INC 

VH -2, 3096008+03 RNMP l, 52 63 687+01 A PMP 
TA 1.7183474+02 EA 1.1411148+02 MA 

GEOCENTRIC UNIT VECTORS 
WX - 5 ,2835804-01 WY 
ex 7,8968861-0I cv 

-2 .0612764-01 
-4. 7558922-01 

wz 
oz 

****** CSM I EARTH REF. /PHASE 100- 30 
MEAN-OF-EPOCH 1971 

,590000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXYZ 

.2 1766290588380845+002 

.110 7132 4636917149+000 

SELENOCENTRIC 
XL -4,9086343+04 YL 
RL 4.9134660+04 OECL 

SELENOGRAPHIC 
XS 3,4957503+04 

ALTS 4.Al96167+04 
LTS -?.. 7442110- 01 
LIN 1. 7180514+02 

GEOCENTRIC 
x 7.4961657+04 
R 1. 7882240+05 

GEOGRAPHIC 

YS 
LATS 

LNS 
LAN 

y 

DEC 

XG -1.5836241+05 VG 
ALT 1,7538095+05 LAT 

EARTH-MOON PLANE 
XMP - 1, 7463 259+05 YMP 
RMP 1·7882239+05 OEMP 
XME -1,7463259+05 YME 

PLANET~RY COORDINATES 
XM 1.2404800+05 YM 
RM 2.0518268+05 DEM 

XSUN 5, 5119972+07 YSUN 

-1.8926714+03 Zl 
1,2579794+00 RAL 

-3.4515344+04 ZS 
l,0932197+00 LONS 
8.7479050+01 LTE 

-3. 7020782+01 LAP 

1.3952796+05 z 
2,7657575+01 RA 

2. 9407934+03 ZG 
2.7660614+01 LON 

-3,8217231+04 ZMP 
1.4455515+00 RAMP 

-3,8217231+04 ZME 

1.4142063+05 ZM 
2,3534047+01 RAM 

-5.2708020+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.26H343+05 ecc 9;7636820-01 INC 

2 .0875042+02 VE 

4,8374358+03 DXMP 
-1,66 75490+02 VMP 

4.8374358+03 DXME 

8.0856595+04 OXM 
4.7170635+01 LOM 

-2,2887460+07 RAS 

3.4390588+01 RAN 
5.2952629+00 INMP 
6. 1997933+0 1 SLR 

Bl3 

6,8279522+04 PTE 

-2,566180H03 OYHP 
2,8452033+03 PTMP 

-2,5661804+03 OYME 

-2. 5 358138+03 OYM 
1,9483591+02 VM 

-4,3803120 +01 LOS 

-6,8278113+ 01 APF 
3.1220062+01 APO 
6 . 0774481+03 PER 

2•3198194+00 AZE 

- 1.1979278+03 OZMP 
7.6260750+01 AZMP 

-1. 1979278+03 OZME 

2•0450843+03 OZM 
3.3844474+03 ARGM 
1.0346215+02 DES 

-4, 7183000+01 RP 
2.5023033+05 TFP 
3.1404561+02 MTA 

-9. 0205109+01 

-2, 7362278•02 
1.2118415+02 

-2.7362276•02 

9.1747645+02 
5. 7551173+01 

-1.6706931+01 

3 .0760792•03 
2.9161695+JO 
3. 6000000+02 

8·2520627-0l PX -3.1078678-01 PY - 8,5542422-01 Pl -4.1431985-01 
3,8389277-01 SXO Q,0000000 SYO O,QQOOOOO SZO 0.0000000 

FEB . 1971, HRS •• 19 MINS •• 60.000 secs. G.M. T. USNM USFT I SEC 

DAYS, 9 HRS ., 5q MINS., 59.999 SECS. G.e.r. RAGR .227775796792670+003 

.40084273871302614+002 

.43276761638330763•000 
.23923474196342141•002 
.1 8064551724057646+000 

9,9455628+02 OXL 
-1.7755031 +02 Vl 

9,3880042•02 
-4.3809 115+01 
6. 8092949•00 

-1. 7361792+02 

oxs 
VRS 
LNE 

DR 

3.2117909+03 DYL 
3,2526800+03 PTHL 

-3. 1825276+03 DYS 
3,4546502+03 PTR 

-1,7359427+02 OSMP 
-3.226478 1+03 VT 

0.2Ho854+04 
~. 1620928+01 

OX 6.5544238+02 OY 
V 2·8036014+03 PTH 

8·2390854+04 
1. 9 384513+02 

OXG -1.8939497+04 OYG 
VE 6.8955837+04 PTE 

4.6748091+03 DXMP 
-l,6720411+02 VMP 

4,6748091+03 OXME 

8 .i 3 %299+04 
4.8157031•0 1 

- .2.2871440+07 

OXM 
LOM 
RAS 

3.4551214+01 RAN 
5.2715792+00 INMP 
6.3068314+01 SLR 

-2, 5 381822+03 OYMP 
2•8036013+03 PTMP 

-2.538 1822+03 OYME 

-2.5563485•03 
1.8038123+02 

-4. 3760852+01 

OYM 
VM 

LOS 

-6.8687815+01 APF 
3.1501748+01 APO 
6.0019373+03 PER 

4.9305192+02 OZL 
-8.2722635+01 All 

1 .3439218•03 ozs 
- 6 ,90595!9+01 AZR 

9 , 0856434- 01 RSMP 
1 ·2346849+03 SEASV 

2.5155504+03 oz 
7,6271056+01 AZ 

6 .6295553+04 OZG 
2.2 635495+00 AZE 

- 1.1584352+03 OZMP 
7,6271059+01 AZMP 

- 1 . 1584352+03 OZME 

2.0224985+03 OZH 
3.3827887+03 ARGM 
8.8463352+01 DES 

-4.6892881+01 RP 
2.5036638+05 TFP 
3.1422667+02 MTA 

1.4569318+02 
-5.958476 6+01 

-6. 5310517-01 
- 8 . 7275288+01 

8 .1605783+01 
-2. 1007958+Jl 

1.0500391+03 
l.115l383+ 02 

1.0499598+03 
-9. 020307 2•01 

-2.753898 7+J2 
1.2146919+02 

-2. 7538987+02 

9.0434590+02 
5. 8110680+Jl 

-l.669479l+Ol 

3.0373773+03 
2. 9507uH+oo 
3. 6000000+ Jl 

8,2361956-01 PX -3. 1181670- 01 PY - 8 .5517615- 01 Pl -4. 1405804- ll 
3, 8 756515-0 l SXO 0 , 0000000 SYO 0 .0000000 SZO 0, 0000000 

FEB. 1971, HRS •• 19 H!NS •• 60.000 secs. G.H.T. USNM USFT I SEC 

DAYS, 10 HRS., 59 MINS., 59.999 secs. G.E.T . RAGR .242816863764995+003 

.40514128164687843+002 

.42695650951098289+000 

1.0787081+03 OXL 
- 1.7779188+02 VL 

9.3744637+02 
-4,4635344+01 
6. 8109919•00 

- 1. 7316246•02 

8,3006911+04 
6•1753Q0l+Ol 

oxs 
VRS 
LNE 

OR 

ox 
v 

.24102355902944198•002 
.17712836712695070+000 

3.2201538+03 DYL 4,8201574+02 DZL 
3,2589717+03 PTHL -8.2694343+01 All 

-3.1470696+03 DYS 
3.4502243+03 PTR 

-1, 7358039+02 OSMP 
-3.2325 148+03 VT 

6,4354343+02 DY 
2. 7628621+03 PTH 

1 . 4142107+03 ozs 
- 6.9537289+01 AZR 

9,0468520-01 RSMP 
l • 2061905+ 03 SEAS V 

2.4817722•03 oz 
7,6288280+01 AZ 

1.3844490+02 
-5.9639690+0 1 

-3.0480389+00 
-8. 7213600+01 

8.1089092+01 
-2. 1074950+ 01 

1 . 0295949+03 
1·1189777•02 

8,3006909+04 
1. 7893614+02 

OXG - l.1986504+03 DYG 
VE 6.9623430+04 PTE 

6,9605494+04 OZG 1.0296093+03 
2.2094039+00 AZE -9,0201 257+0 1 

405111447+03 OXHP 
- l ,6765579+02 VMP 

4.5111447+03 OXME 

8.1928203+04 OXM 
4,8 744174+01 LOM 

-2.2855409+07 RAS 

-2.5 107233+03 DYMP 
2. 7628621 +03 PTMP 

-2.5107233+03 OYME 

-2.5766104+03 OYM 
1.6592731+02 VM 

-4,3718590+01 LOS 

-1.1193186+03 OZMP 
7 .6288280+01 AZMP 

- 1.1193186+03 OZME 

1,9997565+03 OZM 
3,3811382+03 ARGM 
7•3464547+01 OES 

3,4731362+01 RAN -6,9137222+01 APF - 4.6574361+01 RP 

-2. 7713108•02 
1.2178452+02 

-2. 7713108+02 

8.9115003•02 
5. 8669631+01 

- l . 668264>+01 

2 . 9954111+03 



VH -2.3273861+03 RNHP 
TA 1.7201185+02 EA 

GEOCENTRIC UNIT VECTORS 
WX -5.3237576- 01 WY 
QX 7.8654449-01 QY 

1.4675514+01 APMP 
101488082+02 MA 

-2.0289834-01 
-4.7745832-01 

wz 
Ql 

****** CSM I EARTH REF. /PHASE 100- 31 
HEAN- Of-EPOCH 1971 

• 600000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
ROXYZ 

.21876047076411452+002 

.10882727971198640+000 

SELENOCENTRIC 
XL - 4,7175814+04 VL 
RL 4. 7217504+04 DECL 

SELENOGRAP HI C 
XS 3.3103462+04 

ALT S 4.6279010+04 
LTS -2.7319555-0 1 
LIN 1.7184995+02 

GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

7,5339651•04 y 
1.8040125+05 DEC 

GE OGRAPHIC 
XG - 1.5368112+05 VG 
ALT I. 7695980+05 LAT 

EARTH-MOON PLANE 
XMP -I. 7647946+05 YHP 
RMP 1.8040125+05 DEMP 
XME -1.7647946+05 YME 

PLANET ARY COORD !NATES 
XM 1.2251547+05 YM 
RM 2.0528712+05 DEM 

XSUN 5.5 162669+07 YSU N 

-1.6101842+03 Zl 
1 .4061487+00 RAL 

·3,3656793+04 ZS 
1.1343118+00 LONS 
8.6972420+01 LTE 

-3. 7527896+01 LAP 

1 . 4098850+05 l 
2.761 1388+01 RA 

4. 3999211+04 ZG 
2. 7614397+01 LON 

•3,7 158043+04 ZMP 
1.3805750+00 RAMP 

-3. 71 58 043+04 ZME 

104259868+05 ZM 
2.3680972+01 RAM 

-5.2671022+07 ZSUN 

GECCcNTRIC OSCULATING ELEMENTS 
SMA 1.2680815+05 ECC 9,7673777-01 INC 

VH -2.3449616+03 RNMP l ,4086610+01 APMP 
TA l.7218qe2+02 EA 1.1563883•02 MA 

GEOCEN TRIC UNIT VECTOPS 
WX ·5·3683306·01 WY 
QX 7 .8302794--01 QY 

- l .9930835-01 
-4. 7949099-01 

wz 
Ql 

•••••• CSM I EARTH PEF. /PHA SE 100- 32 
MEAN-OF-EPOCH 1971 

.610000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYZ 

• 2198400 188776 7 895•002 
.10711161 165936671+000 

SE LENDCENTRIC 
XL -4 .5259729+04 Yl 
RL 4,5296205+04 OE~l 

SELENOGRAP HI C 
XS 3.1270573+04 

ALTS 4.4357711+04 
LTS -2.7196948-01 
LIN 1. 7189 H 7+02 

GEOCENTR I C 

vs 
LATS 

LNS 
LAN 

7,5711441+04 y 
1.8195758+05 DEC 

GEOGRAPHIC 
XG - 1.3841806+05 VG 
ALT t.7851~11+05 LAT 

EAR TH-~OON PLANE 
XMP - 1. 7829968+15 YHP 
RMP 1.8195758+05 DEMP 
XME -1.7829968+05 YME 

PLANETARY COORDINATES 
XM 1.2on 117•05 YM 
RM 2.05>9139+05 OEM 

XSUN 5,5205337+J7 YSUN 

-1.3336368+03 ZL 
1.5620417+00 RAL 

- 3.2757154+04 ZS 
1.1773624+00 LONS 
B.6405801+01 LTE 

-3.8037533+01 LAP 

1.4242948+05 
2. 7565534•01 

l 
RA 

B. 2817Q80+04 ZG 
2.75685 14+01 LON 

- 3.6059767+04 ZMP 
1.3165702+00 RAMP 

·3.6059767+04 ZME 

l,4376312+05 ZM 
2.3825530+0! RAM 

-5.2633995•07 zsu~ 

GEOCEN TRIC OSCULATING ELEME~TS 
SMA 1.2686641+05 ECC 9.7713914- 01 INC 

VH - 2 . 3623198+03 RNMP 1 .3496878+01 APMP 
TA 1. 7236916+02 EA 1.1638527+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,4179782-0 1 WY 
QX 7. 7•07405-01 QY 

- 1 .9529815-01 
-4. 81 70695-01 

****** CSM I EART H REF. /PHASE 100- 33 
MEAN-OF-EPOCH 1971 

wz 
Ql 

• 62000 0000000000+002 ~RS• FROM LAUNCH 

RESTA~T COORDINATES I ER ANO ER/ HR I 

5.2452608+00 INHP 
6.4131279+01 SLR 

BH 

3.1813937+01 APO 
5. 9 200339+03 PER 

2.5051144+05 TFP 
3.1441845+02 HTA 

B.2183229-01 PX -3.1292773- 01 PY -8,5490687-01 PZ 
3.9163918-01 sxo 0.0000000 svo 0.0000000 szo 

2. 9887284•00 
3. 6000000• 02 

-4" 1377581-01 
0.0000000 

FEB , 1971 , HRS . , 19 MINS., 60.000 SECS. G.H.T. USNH USFT I SEC 

DAYS, 11 HRS , , 59 MINS., 59.999 SECS. G.E.T • RAGR .25785793073732J+J03 

.4093821 7256783856•002 

.42123650336709432•000 

1.1586921•03 DXL 
-1.78045 16+02 Vl 

9. 3472629+02 
- 4.5474874+01 

6.8120341•00 
-l. 7 392241•02 

oxs 
VRS 
LNE 

DR 

8.3610962+04 OX 
60188 1407+01 V 

8. 3610960+04 OXG 
1.6402348+02 VE 

4.3464521+03 DXMP 
-t.6810995+02 VMP 

4.3464521+03 OXME 

B.2452270+04 DXH 
4.9332057+01 LOH 

-2.2839365+07 RAS 

3. 4934340+ 01 RAN 
5.2159661+00 INHP 
6.5186021+01 SLR 

.24277751274033643•002 

.17367224692185786• 000 

3.2291792+03 DYL 4.7166272+02 DZL 
3.2660965+03 PTHL -8.2639458+01 All 

-3,1114440+03 DYS 
3.4471609+03 PTR 

-1.7356707+02 OSHP 
-3.239 1825+03 VT 

t .4838487+03 DZS 
- 6.9995667+01 AZR 

9.0080506·01 RSHP 
t.1792434+03 SEASV 

t.3161520•02 
-5.969082 l+Jl 

-5.3 03326 2+00 
-8. 7140374•01 

8.0572966+01 
-2.1138857•01 

6.3258086+02 DY 
2.7229629+03 PTH 

2·4485235•03 oz 1.0095055•03 

l.6968216+04 OYG 
7.0282574+04 PTE 

- 2.4838051+03 DYMP 
2. 7 229629+03 PTHP 

-2.4838051+03 OYHE 

-2.5965983+03 OYH 
t.5147413+02 VH 

-4.3676335+01 LOS 

-6.9631704+01 APF 
3.2161346+01 APO 
5.8310602+03 PER 

7.6313635+01 AZ 1.1230514• 02 

6,8196046+04 OZG l .OQ94364+03 
2.1572829+00 AZE -9.0199670+01 

-1.0804995+03 OZHP 
7.6313640+01 AZMP 

-1.0804995+03 OZHE 

t .9768608+03 OZM 
3.3794959+03 ARGM 
5,8465736+01 DES 

-4. 6223676+01 RP 
2.5066646+05 TFP 
3.1462209+02 HTA 

-2. 788556 5+02 
1.2213488•02 

-2. 788556 5•02 

a. 1109031+02 
5.922eo29+n 

-1.6670486• 01 

2.9496407+03 
3.0306588•00 
3.6000000•02 

B.1980879-01 PX -3.1412970-01 PY - B.5461367•01 PZ 
3 .9617620-01 sxo 0.0000000 SYO 0 .0000000 szo 

-4.1347063-01 
0. 0000000 . 

FEB. 1971, 9 HRS., 19 MINS., 60.000 SECS. G.H.T . USNM USFT I SEC 

DAYSt 12 HRS., 59 MINS., sq.999 SECS. G.e.r. RA GR • 2 72 898997709644 +J H 

.41356630119895401+002 

.41560334154642117•000 

1.2347471+03 OXL 
-1.783 1219+0 2 Vl 

9.3071940+02 
- 4. 6330039•01 

6.8124235•00 
3. 7980580+08 

B.4203209+04 
6.2006165+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

.24449719536670330 +C02 

.17027354384317317+000 

3.2 389195+03 DYL 
3.2740925+03 PTHL 

- 3.0756716•03 DYS 
3,4454852+03 PTR 

-1, 7355430+02 OSMP 
-3.2465001+03 VT 

6.2260819+02 DY 
2.6838846+03 PTH 

4.6196546+02 OZL 
- B.2556258+01 All 

1.5529191+03 ozs 
-7.0432500+01 AZR 

8.9692328-01 RSMP 
1.1539520+03 SEASV 

2 .4157796+03 
7.6348556•01 

oz 
AZ 

1. 2518165•0 2 
-5. 9738387+01 

- 7 .4285499•00 
- B. 70547'14•01 

8.0057404•01 
-2. 1199687•01 

9. 8974986+02 
1 . 12751~8•02 

804203209+04 OXG 3.4313661+04 OYG 
I . 491C717+02 VE 7 .0933558•04 PTE 

6.2073843+04 OlG 9.8995!65+J2 
2.1070985+00 AZE -9. 019794S•J l 

4.1807415+03 OXHP 
-1.6856658+02 VHP 

4.1807415+03 OXHE 

B.2968462•04 DXM 
4.9920670+0 1 LOM 

-2.2823309+0 7 RAS 

3.5 164229+01 RAN 
5.1832973+00 INMP 
6.6231606+01 S~P 

-2.4574334+03 DYHP 
2.6838846+03 PTMP 

-2.4574334+03 OYHE 

-2,6 163113+03 OVH 
1.3702167+02 VH 

-4.3634085+01 LOS 

- 7.0177633+01 APF 
3.2549715+01 APO 
5. 7342473+03 PER 

-1,04 18907+03 DZHP 
7.6348556+01 AZHP 

-1.0418907+03 OZME 

1.9538141+03 OZM 
3.3778621+03 ARGM 
4.3466917+01 DES 

-4. 5836379+0 l RP 
2,5083254+05 TFP 
3 .1483893+02 HTA 

8.1750459-01 PX -3.1543416-01 PY -8.5429328-01 Pl 
4.0125053-01 SXO 0.0000000 SYO 0.0000000 SZO 

-2.8057358•02 
l.2252bJl+02 

-2. 805 7358•02 

e. 64568£1•02 
5. 9785877•01 

- 1 .6658321•01 

2.900l765•03 
3.0769751+00 
3. 6000000• 02 

- 4.1313951-0l 
o. oooooou 

FEB. 1971, 10 HRS •• 19 MINS •• 60.000 secs. G.H.T. USNH USFT I SEC 

DAYS, 13 HRS., 59 MINS., 59.999 SECS. G.E.T, RAGR , 287940064681969+003 

('· 

( 

.. 

( 



( 

<:· 

~ 

\___ --

RXYZ 
RDXYZ 

.22090330894893352•002 
.10557782500564559+000 

SELENOCENTRIC 
XL -4,3337644+04 Yl 
Rl 4,3370371+04 DECL 

SELENOGRAPHIC 
XS 2.9458917+04 

ALTS 4.2431876+04 
LTS -2, 7074303-01 
LIN 1.7192595+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7.6077631+04 y 
1.8349190+05 DEC 

GEOGRAPHIC 
XG -1.1342348+05 VG 
ALT 1,8005043+05 LAT 

EARTH-MOON PLANE 
XMP -1,8009321+05 YMP 
RMP 1 ,8349 190+05 DEMP 
XME - 1.8009321+05 YME 

PLANET~RY COORDINATES 
XM l.19415Z7+05 YM 
RM 2•0549550+05 OEM 

XSUN 5,5247975+07 YSUN 

-1.0626483+03 ZL 
1.7270485+00 RAL 

-3.1816736+04 ZS 
1.2227533+00 LONS 
8.5959192+01 LTE 

-3.8549922+0 1 LAP 

1.4385121+05 l 
2,7519966+01 RA 

1.1668801+05 lG 
2.7522918+01 LON 

-3,4922778+04 ZMP 
j,2534852+00 RAMP 

-3.4922778+04 ZME 

1,4491386+05 ZM 
2,3967711+01 R.AM 

-5,2596941+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1,2692861+05 ECC 9.7757580-01 INC 

VH - 2.3794511+03 RNMP 1,2906206+01 APMP 
TA 1.7255042+02 EA 1.1711982+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,4735243-01 WY 
OX 7.7460204-01 OY 

-j.9079437-0l 
-4.8412900-01 

wz 
oz 

***••• CSM I EARTH REF, /PH ASE 100- 34 
MEAN-OF-EPOCH 1971 

• 630000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINHES I ER AND ER/HR I 

RXYZ 
RDXYZ 

.22195222951725157+002 

.10424039858771955+000 

SEL ENOCENTR IC 
XL -4. 1409074+04 Yl 
Rl 4,1439590+04 DECL 

SELENOGRAPHIC 
XS 2.7668552+04 

ALTS 4.0501096+04 
LTS -2.695 1667-01 
LIN I. 7195746+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7,6438~72+04 y 
R 1.8500475+05 DEC 

GEOGRAPHIC 
XG -B.0235788+04 VG 
ALT 1,8156327+05 LAT 

EARTH-~OON PLANE 
XMP -1.8186005+05 YMP 
RMP 1,850047 5+05 DEMP 
XME -1.8186005+05 YME 

PLANETARY COORDINATES 
XM 1.1784795+05 YM 
RM 2.0559944+05 DEM 

XSUN 5,5290584+07 YSUN 

- 7 .9685b72+02 ZL 
1 .9028126+00 RAL 

-3.0835792+04 ZS 
1.2709320+00 LONS 
8.5452596+01 LTE 

-3,9065238+0 1 LAP 

1.4525396+05 z 
2,7474640+01 RA 

1.4319159+05 ZG 
207477565+01 LON 

-3.3747407+04 ZMP 
1.1912680+00 RAMP 

-3.3747407+04 ZME 

1·4605081+05 ZM 
2.4107500+01 RAM 

-5.2559858+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2 699525+05 ECG 9, 7805174-01 INC 

VH -2.3963432+03 RNMP 1.2314468+01 APMP 
TA 1.7273425+02 EA 1.1784203+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.5359773-01 WY 
OX 7,6951014-01 QY 

-1.8570556-01 
-4.8678347-01 

wz 
oz 

****** CSM I ~ARTH REF. /PHASE 100- 35 
MEAN-OF-EPOCH 1971 

,640000000000000+002 HRS. FROM LAUNCH 

RESTART COOROl~ATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

.22298883115024900+002 

.10311738938390177+000 

SELENOCENTRIC 
XL -3,9473479+04 Yl 
RL 3.95~3427+04 oe:L 

SELENOGRAPHIC 
XS 2.5999524+04 

ALTS 3,8564934+04 
LTS -2.6828963- 01 
LIN I. 7198489+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-5,3590258+02 ZL 
2.0912929+00 RAL 

-2.98 14498+04 ZS 
1.3224331+00 LONS 
8.4946010+01 LH 

-3.9583609+01 LAP 

.4176945 1458481306+002 

.41005273132238697+000 

1 .3071014+03 OXL 
- 1.7859538+02 Vl 

9.2549989+02 
-4.7203589+01 

6,8121619•00 
3. 7980567+08 

DXS 
YRS 
LNE 

OR 

015 

.24618316272507293+002 

.16692856794475242+000 

3.H94410+03 DYL 
3.2830125+03 PTHL 

-3.0397788+03 DYS 
3.4452372+03 PTR 

-1. 7354208+02 DSHP 
-3.2544955+03 VT 

4.5289644+02 DZL 
-8.2442680+01 All 

1.6215163+03 
- 7. 0845307+01 

8.93040J8-0l 
1.1304503+03 

DIS 
AZR 

R SMP 
SEASV 

1.1912136+02 
-5. 9782704•01 

-9. 4334049+00 
-8.6956031+01 

7. 9542403+01 
-2.1257432+'.li 

9,4783845+04 
6.2127278+01 

DX 6.1369274+02 DY 2.3835155+03 oz 9.7030650•02 
V 2,6456114+03 PTH 7 ,6 394690+0 l AZ 1.1324446+ 02 

a.41a3a43+04 
1.3418721+02 

DXG 4.9623223+04 DYG 
VE 7,1576677+04 PTE 

5 .1573391+04 DlG 9, 7033134+02 
2.0587687+00 AZE -9.0196708+'.ll 

4,0140135+03 DXMP 
-l ,6902569+02 VMP 

4.0140135+03 DXME 

8. 3476743+04 DXM 
5.0510005+01 LOH 

-2.2807241+07 RAS 

3.5426111+01 RAN 
5.1467814+00 INHP 
6.7266968+01 SLR 

-2.431 6189+03 OYMP 
2·6456113+03 PTMP 

-2.43161 89+03 OYME 

-2,6357483+03 OYM 
1,2256994+02 VM 

-4,359 1842+01 LOS 

- 7.0782628+01 APF 
3,2986088+01 APO 
5,6287178+03 PER 

- 1.0033933+03 DZMP 
7 . 6394692+01 AZMP 

-1, 0033933+03 DZME 

1.9306191+03 OZM 
3.3762368+03 ARGH 
2.8468095+01 DES 

-4,5407196+01 RP 
2.5101095+05 TFP 
3.1507052+02 MTA 

8.1486370-01 PX -3.1685481-01 PY -8,5394178-01 PZ 
4,0695299-01 sxo 0 . 0000000 svo 0.0000000 szo 

-2.8229586+02 
1 .2 296495+0 2 

-2.8229586+02 

8.5118514•02 
6, 0343117+01 

-1.6 646147+01 

2.846Z734+03 
3.1282251+00 
3.6000000+02 

-4.1277888-JI 
0.0000000 

FEB. 1971, 11 HRS., 19 MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, 14 HRS,, 59 MINS .. 59,999 secs. G. E.T • RAGR • 302981131054294+003 

,4217676 1628343602+002 
.40458025018858406+000 

• 247 83593301758065+002 
.1636334 7096 797940+000 

1 .3 759701+03 DXL 
-1,7889757+02 Vl 

9. 1913547+02 
-4. 6098785+01 

6.8 112513+00 
3,7980568+08 

oxs 
YRS 
LNE 

OR 

3.2608268+03 DYL 
3.2929271+03 PTHL 

-3. 0037982+03 DYS 
3.4464741+03 PTR 

- 1,7353042+02 OSMP 
-3. 2632057+03 VT 

8. 5 353048+04 
6.2244728•01 

OX 6,0591867+02 DY 
V 2.6081313+03 PTH 

8.5353046+04 
1.1926360+02 

DXG 6.1802081+04 DYG 
VE 7,2212248+04 PTE 

3,8462583+03 OXMP 
-l,6948732+02 VMP 

3·8462583+03 DXME 

8,3977078+04 DXM 
5. 1100049+01 LOH 

-2.2791161+07 RAS 

305726389+01 RAN 
5.1058635+00 !NMP 
6.8290852+01 SLR 

-2,4063774+03 DYMP 
2,6081312+03 PT~P 

-2,4063774+03 DYME 

-2.6549082+03 DYM 
1.0811892+02 VM 

-4. 3549604+01 LOS 

- 7,1455859+01 APF 
3,3479220+01 APO 
5.5134707+03 PER 

4 .4442723+02 DZL 
-8.2296148+01 All 

1,6897491+03 DIS 
-7. 1231163+01 AZR 

8,8915559-01 RSMP 
1.1089056+03 SEASV 

2.3517056+03 oz 
7 ,6453993+01 AZ 

3.7339076+04 OZG 
2,0122223+00 AZE 

-9,6489412+02 DZMP 
7.6453998+01 AZMP 

-9.6489412+02 OZME 

1,9072784+03 DZM 
3.3746201+03 ARGM 
1·3469266+01 DES 

-4,4929840+0 1 RP 
2.5120318+05 TFP 
3.1531868+02 HTA 

B.1181465-01 PX -3.1840807-01 PY -8.5355449-01 PZ 
4.1339568-01 SXO 0,0000000 SYD 0.0000000 SZO 

1.1341049+02 
-5.9824186+01 

-1.1327905+01 
-8.6843219+01 

7 · 9027963+01 
-2. 1312062+01 

9.5115308+Jl 
1.137922<•02 

9, 5123571+02 
-9. 0195835+)1 

-2. 840350 2+ 02 
1.2346049+02 

-2.8403502+02 

a.3774250+02 
6.089993l+DI 

-1.6633965+01 

2. 7873252•03 
3.1850513+00 
3.6000000•02 

-4.1238452-0 1 
o. oooooao 

FEB. 1971. 12 HRS., 19 MINS .. 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, 15 HRS,, 59 MINS., 59,999 SECS. G.E,T, RAGR , 3180221986<6619+)0 3 

.42578636447372508+002 

.39918122061760390+000 

1,4415529+03 DXL 
- 1,7922218+02 Vl 

9.1169022+02 
-4.9 019514+01 
6. 80%936+00 

-9. 7462990+00 

oxs 
VRS 
LNE 

DR 

• 24945598474296346+002 
.16038414014994237+000 

3.2731811+03 DYL 4.3652804+02 Dll 
3.3039280+03 PTHL -8.211 3592+01 AZL 

-2,9677694+03 DYS 
3.4492744+03 PTR 

-1.7351931+02 DSMP 
-3.2726795+03 VT 

1.7577448+03 ozs 
-7, 1586622+01 AlR 

8.8526972-01 RSMP 
1.0895243+03 SEASV 

1. 0802370+J 2 
-5.9863320+) 1 

-1.312259 1+ 01 
-8.6 715500•'.l I 

7.8514076+01 
-2.1363526+JI 



x 
R 

7.b795871+04 y 
1.8649666+05 DEC 

GEOGRAPHIC 
XG -4,0987387+04 YG 
ALT 1.8305517+05 LAT 

EARTH-MOON PLANE 
XMP - 1,8360018+05 YHP 
RMP l,8649666+05 OEMP 
XME -1. 8360 018+05 YHE 

PLANETARY COORDINATES 
XM 1.1626935+05 YM 
RM 2.0570319+05 OEM 

XSUN 5.5333163+07 YSUN 

1.4663799+05 
2. 7429508+01 

z 
RA 

1.6037562+05 ZG 
2.7432405+01 LON 

-3,2533892+04 ZMP 
1.1298701+00 RAMP 

-3.2533892+04 ZME 

1.4717390+05 ZM 
2.4244883+01 RAM 

-5.2522748+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l .2 706690+05 ECC 9,78 57148-01 INC 

VH -2, 4129807+03 RNMP 1.1721514+01 APMP 
TA 1,7 292 138+02 EA 1.1855134+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,6065~51-0l WY 
OX 7,63 6 6825-01 QY 

-1.7991635-01 
-4 . 8970065 - 01 

wz 
QZ 

****** CSM I EARTH REF, /PHASE 100- 36 
MEAN- OF-EPOCH 1971 

.650000000000000+002 HRS. FROM LAUNCH 

RESTARt COORDINATES ( ER ANO ER/HR I 

RXYZ 
ROXVZ 

.2 2401536653893014+002 

.10223133886430013+000 

SELENDC ENTRI C 
XL -3, 7530245+04 Yl 
RL 3, 7 56 1409+04 DECL 

SELF. NOGR APHIC 
XS 2.4 151843+04 

ALT S 3,6622915+04 
L TS -2,6706207-01 
LI N 1.7 200852+02 

GEOCE NTRIC 

YS 
LATS 

LNS 
LAN 

x 7 .7 149402+04 y 
R l, 8796817+05 DEC 

GEOG RAPHIC 
XG l , 7327021+03 YG 
Al T 1,8452667+05 LAT 

EARTH-MOON PLANE 
XMP -1,853 1363+05 YHP 
RM P 1. 8 7%816+05 DEMP 
XME - 1 ,853 1363+05 YME 

PLANETARY COORDINATES 
XM l, 1467965+05 YM 
RM 2.D580~75+05 DEM 

XSUN 5.5375711+07 YSUN 

-2. 7947375+02 ll 
2,2948492+00 RAL 

-2. 87 5 2949+04 ZS 
1,3778928+00 LONS 
8 .4439433+01 LTE 

-4 ,0105096+01 LAP 

l.4800355+05 
2. 7384513+01 

z 
RA 

l,6689541+05 ZG 
2,7387385+01 LON 

-3,1282392+04 ZMP 
1.06 924 03+00 RAMP 

-3. 1282392+04 ZME 

1,4828302+05 ZM 
2.43798 52+ 01 RAM 

- 5,2485609+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1 ,2714425+05 ECC 9.7914018-0l INC 

VH - 2.4293444+03 RNHP 1.1127181+01 AP~P 
TA 1,7311267+0 2 EA l.1924707+02 MA 

GEOCENTR re UNIT VECTOR S 
WX -5. 6 869076-01 WY -1.7327921-01 
QX 7. 5690781- 01 QY -4 .9291532-01 

****** CSM I EARTH REF, /PHASE 100- 37 
HEAN-OF -E POCH 1971 

wz 
QZ 

.660000000000000+002 HRS, FROM LAUNCH 

RF.S TA RT COORO!NATES ( ER AND ER/HR I 

8,5910983+04 
b.2358471+01 

OX 
v 

9.5910982+04 OXG 
1,0433628+02 VE 

3. 6 774669+03 DXMP 
- 1,699515!+02 VMP 
3,67~4669+03 OXME 

9,4469430+04 DXH 
5. 1690792+01 LOH 

-2.2775069+07 RAS 

3.b073246+01 RAN 
5,0598843+00 !NMP 
6,9301805+01 SLR 

816 

5.9939095+02 DY 
2,5714365+03 PTH 

6. 9952475+04 OYG 
7.2840611+04 PTE 

- 2.3817310+03 DYMP 
2.5714365+03 PTMP 

-2 • 3817310+03 OYME 

- 2,6737902+03 OYH 
9.3668595+01 VH 

-4.3 507372+01 LOS 

- 7.2208467+01 APF 
3.4040117+01 APO 
5. 38 73624+03 PER 

2.3203226+03 
7 , 6528755+01 

oz 
AZ 

2 .0286358+04 DZG 
1.9673960+00 AZE 

- 9.2626057+02 DZMP 
7.6528763+01 AZHP 

-9.2626057+02 DZME 

1.8837946+03 OZH 
3.37301~1+03 ARGM 
3.5847042+02 DES 

-4.4396751+01 RP 
2.5141095+05 TFP 
3.1558557+02 MTA 

8,0826490-01 PX -3,2011372-01 PY -9.5312562-0I PZ 
4.2071845-0I SXO Q,0000000 SYO 0.0000000 SZO 

9.3226568+02 
l.144059b+D2 

9.323825'•02 
-9.0194959+01 

- 2.8580523+02 
1. 2402362+J2 

- 2. 8580523+02 

8.2424198+0;/ 
6.1456144+01 

- l.6621776+Dl 

2.7228564+03 
3.2481936+00 
3.6000000+02 

- 4.11951 25- )l 
0,0000000 

FEB. 19710 13 HRS,, 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 16 HRS., 59 MINS., 5 9.999 secs. G.E.T. RAGR .333063265598944+003 

.4297514 6859152846+002 

.39385053785425785+000 

1.5040327+03 DXL 
- 1.7957335+02 VL 

9.0321850+02 
-4, 9970479+01 

6.8074909+00 
- 1.6 5 86698+0 2 

8,6 457800+0 4 
b.2468443+01 

DXS 
VRS 
LNE 

OR 

DX 
v 

8 . 64 57799+04 DXG 
8,9405177+01 VE 

3.5076 138+03 DXHP 
-1,7041835+02 VMP 

3.50 76 138+03 OxME 

8.4953767+04 DXH 
5•228 2224+01 LOH 

-2 .27 58964+07 RAS 

3.6477271+01 RAN 
5, 0080518+00 INHP 
7 .0298 121+01 SLR 

• 2 51043 7533 72758 88•002 
. 15717605512962601+000 

3.2866339+03 DYL 4•2916656+02 OZL 
3.3161335+03 PTHL -8.1891165+01 All 

- 2 , 9317411+03 DYS 
3.4537428+03 PTR 

-1, 7350875+02 OSHP 
- 3.2829783+03 VT 

5. 9424061+02 DY 
2.5355243+03 PTH 

7,3440255+04 DYG 
7,3462135+04 PTE 

-2 ,3577088+03 DYMP 
2,5355242+03 PTHP 

-2,35 17088+03 OYME 

- 2 ,6923933+03 DYH 
7.9218958+01 VM 

-4,3465147+01 LOS 

- 7.3054099+01 APF 
3.4682799+01 APO 
5.2490850+03 PER 

1 .8 256544+03 DZS 
- 7 . 1907555+01 AZR 

8.8138244-01 RSMP 
1.0725636+03 SEASV 

2 . 2893369+03 
7 .662 1700+01 

oz 
AZ 

1. 542 5086+03 DZG 
1·9242358+00 AZE 

- 8,8733612+0 2 DZHP 
7,6621704+01 AZHP 

- 8 .8733612+0 2 DZHE 

1.8601704+0 3 DZH 
3,3714129+0 3 ARGM 
3.4347158+02 DES 

-4. 3798793+01 RP 
2 . 5163630+05 TFP 
3.1587378+02 HTA 

8,0409274- 0l PX -3,2199589-01 PY - 8,5264809- 01 PZ 
4. 2 909790-0 1 SXO 0 , 0000000 SYO o.0000000 SZO 

1. 029332 7+D 2 
-5.9900747+Jl 

- 1. 4828819+0 l 
- 8. 6571 %5+01 

7.8000744+01 
-2.141175o+ll 

9. l36160H02 
l . 15099b6+) 2 

9.1347477+02 
-9,0 194331+)1' 

-2, 8 76 2 J09+ 02 
l .246b638+02 

-2.876 2 309•02 

8 .1068476+)2 
6,2011816+01 

- I .6b0957b+Ol 

2.65220b b+03 
3.3185177+00 
3.6000000+02 

-4 .11472 77-01 
o. 0 000000 

FEB. 1971, 14 HRS •• 19 MINS., 60 . 000 secs. G.M,T, USNH USFT I StC 

DAYS, 17 HRS., 59 MINS., 5 9.999 SECS . G.E,T. RAGR . 348104 332571 269+003 

RXYZ 
ROXYZ 

.22503434112882996+002 

.10161049176232370+000 
.433b6358391494608+002 
.388 58242689790915+000 

.25259962634350543+002 

.15400409048056649+000 

SE LENOCENTRIC 
XL - 3.55 78677+04 Yl 
RL 3.5613?28+04 DECL 

SELENO GRAPHIC 
XS 2,2425 494+04 

ALT S 3,4674534+04 
LTS -2.658.3444-0 \ 
LIN 1.7202862+02 

GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

7 . 7500331+04 y 
1. 894 1983+05 DEC 

GEOGRAPH IC 
XG 4.5050257+04 VG 
ALT 1,859 7333+05 LAT 

EAR TH-• OO N PLAN E 
XMP - 1,8700043+05 YHP 
RMP 1. 894 1983+05 DEMP 
XME - 1,8700043+05 YME 

PLANE TARY COORDINA TE S 
XM 1.1 307 901+05 YH 

-2, 72 53 876+01 l L 
2.5163605+00 RAL 

- 2,7651151+04 ZS 
l.43808b5 +00 LONS 
6. 3932867+01 LTE 

-4 ,Qb29698+01 LAP 

l. 4 93508b+05 z 
2 . 7339599+01 RA 

1,6211863+05 ZG 
2.7342446+01 LON 

-2 ,9992968+04 ZMP 
1.0093275+00 RAMP 

-2, 9992968+04 ZME 

l .4937 811+05 ZH 

l ,5635778+03 DXL 
- 1.7995611+02 VL 

8,9376977+02 
- 5,0957434+01 

6.8046452•00 
- 1. 71 4 1490+0 2 

8.6993633+04 
6.2574543+01 

8,6993632+04 
7,4470211+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

OXG 
VE 

3 , 3366637+03 DXHP 
- 1,7088795+02 VHP 

3,3366637+03 DXME 

3.3013484+03 DYL 
3, 32969 50+03 PTHL 

-2.8957724+03 DYS 
3.4600169+03 PTR 

- 1, 7349874+02 OSHP 
-3.2941796+03 VT 

4,2230659+02 DZL 
- 8,1624139+01 AZL 

1 . 8936599+03 ozs 
-7 .2 188947+01 AZR 

8 . 7749393-01 RSHP 
1.0583464+03 SEASV 

5.9063180+02 DY 2 .2587150+03 OZ 
2·5003973+03 PTH 7 .6736053+01 AZ 

7.1943442+04 DYG -1,7628813+04 DZG 
7,4Q77229+04 PTE 1.8826950+00 AZE 

-2 .3343483+03 OYMP 
2,5003973+03 PTHP 

- 2.3343483+03 DYHE 

- 8. 4 793269+02 DZ HP 
7 .6736053+01 AZHP 

-8.4793269+02 DZHE 

8,5430055 +0 4 OXM -2, 7107166+03 DYM 1 . 8364084+03 OZH 

9.8107957+01 
-5.9937249+)1 

-l.6459238+01 
- 8.64ll90 J+Ol 

7. 7487963+01 
-2. 1456652+0 1 

8.9518033+02 
1.1589143+ 02 

a. 9522141+02 
- 9. 0193827+01 

-2. 8950838+02 
1.2541 2~0+02 

-2.895D838+02 

7 ,9707 2 37+0 2 

( 

~ 

~ 



r 
... 

" 

( 

.. 

( 

L 

RM 
XSUN 

2.0591012+05 DEM 
5.5418230+07 YSUN 

2.4512391+01 RAM 
-5.2448442+07 ZS UN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.2722814+05 ECC 9. 7976372-01 INC 

VH -2.4454101+ 03 RNMP 100531275+01 APMP 
TA 1.7330911+02 EA 1.1992834+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.7789161-0l WY 
QX 7.4900644-01 QY 

-1.6560254-01 
-4.9646669-01 

Wl 
Ql 

•••••• CSM I MOON REF. /PHASE 100- 38 
MEAN-OF-EPOCH 1971 

.670000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

-.97615025122 183 293• 001 
.57073786402035604+000 

SELENOCENTR!C 
XL -3.3617966+04 YL 
RL 3.3657718+04 DECL 

SELENOGRAPHIC 
XS 2.0720419+04 

ALTS 3.2719224+04 
LT S -2.6460674-0I 
LIN 1.7204547+02 

TRAL T 3.2719983+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7. 7849628+04 y 
R 1.9085221+05 DEC 

GEOGRAPHIC 
XG 806000169+04 YG 
ALT I. 8741070+05 LAT 

EARTH-~OON PLANE 
XMP 1.7352631+04 
RMP 3.3657718+04 
XME - 1.8866064+05 
DIA 4.9806288+00 

PLANETARY COORDINATES 

YMP 
DEM P 
YME 

LIA 

XM 1.1146759+05 YM 
RM 2.0601327+05 DEM 

XSUN 5.5460720+07 VSUN 

2.2104002+02 ZL 
2.7593738+00 RAL 

-2.6508976+04 
1.5039656+00 
0. 3426312+01 

-4.1157375+01 
2.3461779+03 

ZS 
LONS 

LTE 
LAP 

l.5068012+05 z 
2.7294699+01 RA 

l.4618151+05 ZG 
2.7297522+01 LON 

-2.8665549+04 ZMP 
503950398+00 RAMP 

-2.8665549+04 ZME 
-4.9733130+01 DOA 

1.5045908+05 ZM 
2.4642491+01 RA~ 

-5.2411248+07 ZSUN 

SELENOCENTR!C OSCULATING ELEME NTS 
SMAS -3.0012293+03 ECCS 2.0941892+00 INCS 

817 
5.2874332+01 LOH 6.4770000+01 VM 

-2 • 2742848+07 RAS -4. 3422928+01 LOS 
3.3698226+03 ARGM 602566949+01 
3·2847274+02 DES - l .6597369+JI 

3.6952398+01 RAN 
4.9494163+00 INMP 
7.1277782+01 SLR 

-7.4009639+01 APF 
3.5425405+01 APO 
5.0971473+03 PER 

-4. 3124854+0 I RP 
2.5188165+ 05 TFP 
3.1618644+02 MTA 

2.5746247+01 
3.3970327+00 
3. 6000000+0< 

7.9913521-0l PX -3.2408427-01 PY -8.5211302-01 PZ -4.1094131-01 
4.387597.9-01 SXO 0.0000000 SYD 0.0000000 SZO 0 . 0000000 

FEB. 1971, 15 HRS ., 19 MINS., 60.000 SECS. G.M.T, USNM USFT I SEC 

DAYS, 18 HRS ., 59 MINS., 59.999 secs. G.e.r. RAGR .314539954359418 +JO l 

.6418242902837008 4-001 

. 71551205898020145-001 

I .6203345+03 DXL 
l.7962328+02 VL 

8.8338504+02 
-5 . 1987471•01 
-6.8011587+00 

1.0530232+02 

DXS 
VRS 
LNE 

DR 

8.7518595+04 DX 
6. 2676638•01 v 

8.7518592+04 DXG 
5.9531238+01 VE 

3.1645702+03 DXMP 
-5.8811470+0 1 VMP 

3.1645706+03 OXME 
-5.2450652+00 LOA 

8.5898261+04 DXM 
5.3467106+01 LOM 

-2.2726719+07 RAS 

.470489 47158691923+ 000 

.16087423237243807-001 

3.3175308+03 DYL 4.1590604+02 DlL 
3.3448068+03 PTHL -8o1306603+01 All 

-2.8599355+03 DYS 
3.4682759+03 PTR 
6.5107140+00 DSMP 

-3.3063793+03 VT 

l .96l98H+03 DZS 
-7.2424659+01 AlR 

9.7360370-01 RSMP 
1.0472793+03 SEASV 

5.8877154+02 DY i.2284172+03 DZ 
2.4660656+03 PTH 7.6875660+01 AZ 

6.5479869+04 DYG -3.5911964+04 DZG 
7 .4686356+ 04 PTE 1.8427393+00 AZE 

-2 .1377577+03 OVMP 
3.3448068+03 PTMP 

-2.3116969+03 DVME 
7.2972463+01 DRP 

-2.7287592+03 DYM 
5.0321706+01 VM 

-4,3380713+01 LOS 

2.5559267+03 OZMP 
-8. 1306599+01 AZMP 
-8.0782047+02 DZME 

2.7578919-01 LRP 

1.8125112+03 DZM 
3·3682412+03 ARGM 
3.1347388+02 DES 

9.35ll443+0l 
-5.9973771+01 

- 1 .8028269+01 
-8,6234656+01 

7.6975729+01 
-4.5°403031+01 

8. 7691767+02 
1.1680507+ 02 

8. 7690736+02 
-9.0l93827•Jl 

-2.9148492+02 
-8. 779Z39l+OI 
-2.9148491+02 
-l .6840199+ )2 

7 .8340623+02 
6. 3l21550+Jl 

- 1 .6585153+0 1 

VHS 3.0813147+03 RNMPS 8.8950231+00 APMPS 
1.4985902+02 RANS 
l.7728299+02 !NMPS 

-5.49 15692+02 SLRS 

-1.7561523+ 02 APFS 
l.7417200+02 APDS 
1.0161047+04 PERS 

I .1497414+02 RPS 
-9.2863713+03 TFPS 

1.0329196+01 MTAS 

3.2839128+03 
8.2756520+01 
1.1852302+02 TAS -l.0947248+02 EAS -1.4032794+02 MAS 

SE LENOCENTRIC UNIT VECTORS 
WX -3.8389810-02 WY 
QX 9.3176026-01 QY 

****** CSM 

5.0065965-01 
-2.9474921-01 

WZ -8.6479255-01 PX 
QZ -2.1200360-0l SXO 

3.6103857-01 PY 801391810-0I Pl 4.5517940-01 
6.4626800-0l SYD -6.4762959- Dl SZO -4.0362526-0l 

I MOON REF. /PHASE 100- 39 
MEAN-OF-EPOCH 1971 

• 680000000000000+002 HRS . FROM LAUNCH 

FEB . 1971, 16 HRS • • 19 MINS •• 60.000 secs. G.M.T. 

' 2 DAYS, 19 HRS •• 59 MINS •• 59.999 SECS. G.E.T • 

USNM USFT I sec 

RAGR .l8l86466515919l+J02 

RESTART COORDINATES ( ER AND ER/HR I 

RXVZ 
RDXVZ 

- • 918925082 377583 76+001 
• 5738195 0707293 686+000 

SELENDCENTRIC 
XL -3.1647169+04 Yl 
RL 3.1694854+04 DECL 

SELENOGRAPHIC 
XS l.9036518+04 

ALTS 3.0756360+04 
LTS -2.6337837-01 
LIN l.7205939+02 

TRI LT 3.0757121+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7.8198402+04 y 
1.9226591 +05 DEC 

GEOGRAPHIC 
XG 1.2173021+05 
Al T 1,8882439+.05 

EARTH-MOON PLANE 
XMP l.5821854+04 
RMP 3.1694854+04 
XME -1.9029437+05 
DI A 4.9895663+00 

PLANETARY COORDINATES 

VG 
LAT 

YMP 
DEMP 
YME 

LIA 

XM l.0984557+05 YM 
RM 2.0611622+05 DEM 

XSUN 5. 5503179+07 YSUN 

4.6566376+02 lL 
3.0283178+00 RAL 

-2 • .53261.57+04 
l.5U7118+00 
8.2919767+01 

-4 .1688023+01 
2.2823799+03 

ZS 
LONS 

LTE 
LAP 

1.5199151+05 
2,7249742+01 RA 

l.1999235+05 ZG 
2.7252540+01 LON 

-2.7299910+04 ZMP 
5.4154754+00 RAMP 

-2.72999 10+04 ZME 
-5. 0413297+01 ODA 

l .5152585+.05 ZM 
2.4770139+01 RAM 

-5.2374025+07 ZSUN 

SELENOCENTRJC OSCULATING ELEMENTS 
SMAS -2,9985270+03 ECCS 2.0738989+00 !NCS 

. 13521276046026162+000 
• 70520321436716173-001 

l .6744237+03 OXL 
1 .7915700+02 VL 

8.7209467+02 
-5.3069484+01 
-6.7970334+00 
-2. 4022 530+01 

8. 8032778+04 
6. 2 774546+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

8. 80 32774+04 DXG 
4.4588079+01 VE 

2.9912719+03 DXMP 
-5.9905263+01 VMP 

2.9912730+03 OXME 
-5.2013553+00 LOA 

8, 6 3 58354+04 DXM 
5.4060533+01 LOM 

-2.2 710578+07 RAS 

VHS 3 00827028+03 RNMPS 8.4709299+00 APMPS 
1.4987317+02 RANS 
lo 7784332+02 INMPS 

-5.1444398+02 SLRS TAS -l.0936577+02 EAS -l.3773984+02 MAS 

SELENOCENTR!C UNIT VECTORS 
WX -3.8398303-02 WY 5 .0044490- 0l Wl -8.6491646- 01 PX 

.48619512320088 573+000 

.15328463239626055-001 

3 .3354435+03 DYL 
3.3617184+03 PTHL 

-2.8243188+0 3 DYS 
3 •4 7 87546+03 PTR 
6.5196257+00 DSMP 

-3. 3196954+03 VT 

5. 8 892303+02 DY 
2.4325476+03 PTH 

5.4411521+04 OyG 
7.5290048+04 PTE 

-2.1162368+03 DYMP 
303617184+03 PTMP 

-2.2898138+03 DVME 
701680444+01 DRP 

-2. 7't65204+03 OYM 
305874066+01 VM 

-4.3338507+01 LOS 

-1. 7561238+02 APFS 
lo 7417727+02 APOS 
9.8983066+03 PERS 

3.6802953-01 PY 

4.0991382+02 Dll 
-8. 0931130 +01 All 

2 .0309049+03 DlS 
-7.2607021 +01 AlR 

8.6971252-0l RSMP 
1.0398827+03 SEASV 

2.1983952+03 DZ 
7.7045138+01 AZ 

-5.2031142+04 DZG 
l .8043412+00 AZE 

2.5954773+03 OZMP 
-8. 0931126+01 AlMP 
-7.6671403 +02 DlME 

2.1874717-01 LRP 

l.7884814+03 DlM 
3.3666689+03 ARGM 
2.9847503+02 DES 

1.154.0767+02 RPS 
-9.2171687+03 TFPS 

1.0315248+01 MTAS 

8 .1179450-0·1 Pl 

8.9099833+01 
-6.0011523+01 

- l .9553046+01 
-8.6039865+01 

7.6464041+01 
-4.5976602+01 

8.5878761+02 
l .l 787 248+ 02 

8.5882424+02 
-9.0194206+01 

-2.9358205+02 
-8.7857450+01 
-2 .9358204+02 
-1.693 8349+02 

7.6968777+02 
6,3675617+01 

-l.6572930+Jl 

3.2201147+03 
8.2740604+01 
1.1882811+02 

4 •. 5336946-0l 



QX 9.2902085-01 QY -3. 0090619-01 QZ 

****** CSM I MOON REF. /PHASE 100- 40 
MEAN-Of-EPOCH 1971 

• 690000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXYZ 

-.86137451139846451+001 
.57725688111420488+000 

SELENOCENTRIC 
XL -2. 9665166+04 YL 
RL 2.9723737+04 OECL 

SELENOGRAPHIC 
XS 1.7373628+04 

ALTS 208785243+04 
LTS -2.6 214962- 01 
LIN 1.7207071+02 

TRALT 2.8786002+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 7 . 8547945+04 y 
R 1.9366155+05 oEc 

GEOGRA PHIC 
XG l.49700l9+05 VG 
ALT l.9022002+05 LAT 

EARTH--OON PLANE 
XMP 1.4317217+04 
RMP 209723737+04 
XME - 1. 9190174+05 
O!A 4.9975335+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM l .OB2 1311+05 YM 
R• 2. 0 62 1896+05 DEM 

XSUN 5.5545608+07 YSUN 

7 . 0684260+02 
3. 3288133+00 

-2.4102243+04 
1.6578206+00 
8 . 2413233+01 

- 4.2221502+01 
2.2280703+03 

ZL 
RAL 

ZS 
LONS 

LTE 
LAP 

1.5328519+05 z 
2.7204642+01 RA 

8.5181675+04 ZG 
2.7207417+01 LON 

- 2.5895640+04 ZMP 
5.4376326+00 RAMP 

- 2 . 5895638 +04 ZME 
-5.1081689+01 DOA 

1,5257835+05 ZM 
2 .4B 95324+01 RAM 

-5.2 336775+07 ZSUN 

SE LENOCE NTR!C OSCULATING ELEMENTS 
SMAS -2. 9956575+03 ECCS 2.0567981+00 INCS 

818 

- 2.1535003-01 sxo 6.3642967- 0l SYD - 6 .5504892- 0l SZO -4. 0726905- 01 

FEB . 1971, 17 HRS ., 19 HINS., 60.000 secs. G. H. T. USNH USFT I SEC 

DAYS , 20 HRS., 59 MINS •• 59.999 secs. G.E.T • RAGR .332275334882441+002 

.20524280902582777+000 
• 695 48 5 314 70036347-001 

1 .7259407+03 
1 . 7863505+02 

805991933+02 
- 5 .4214793+01 
- 6 . 7922720+00 
-3. 79B0574+08 

8 , B536246+04 
6.2B6B031+01 

8 .B536246+04 
2 ,9640497+01 

OXL 
VL 

DXS 
VRS 
LNE 

OR 

ox 
v 

DXG 
VE 

2.Bl66B64+03 DXHP 
- 6.1062610+01 VHP 

2.Bl66B71+03 DXME 
-5.1631380+00 LOA 

B.6Bl0306+04 DXH 
5.465459B+Ol LOH 

-2.269442 5+07 RAS 

.50115388108673252•000 

. 14591859961823474- 001 

3 .3 554239+03 DYL 
3.3807534+03 PTHL 

- 2.7 890311+03 DYS 
3.4917602+03 PTR 
6 .5279908+00 OSMP 

-3.3 342732+03 VT 

4.0426509+0·2 DZL 
- 8.04BB194+0l All 

2.1007741+03 DZS 
- 7 .2726364+01 AZR 

8.6582024- 01 RSHP 
1.0368275+03 SEASV 

B.4Bl817b+Ol 
- 6. 0052045+) I 

- 2 . 1054566+01 
-8.5B27503+01 

7.5952895+01 
-4.6613053+01 

5.9142458+02 DY 2,1665868+03 DZ B.4073662+02 
2. 3998729+03 PTH 7.7249975+01 AZ 1.1913737+02 

3.9424994+04 DYG - 6 .483B970+04 DZG B.4098707+02 
7, 588B931+04 PTE 1 . 7674863+00 AZE - 9 . 0194835+)1 

- 2 . 0955689+03 DYMP 
3 . 3807534+D3 PTMP 

-2.26B7724+03 DYME 
7.0485643+01 DRP 

-2. 7639994+03 DYM 
2.1427065+01 VH 

-4.3296306 +01 LOS 

2.6363925+03 DZMP 
- 8 . 04BB1Bl+Ol AZMP 
-7.24252B2+0 2 DZHE 

1 . 6963890- 01 LRP 

1 . 7643217+03 DZM 
3.3651057+03 ARGH 
2.8347616+02 DES 

-2. 95B3674+02 
-B. 7926!12+01 
-2.95B36 72+ 02 
- l. 703111B+02 

7.5591844+02 
6 ,4 229156+n 

- 1 .6 560699+01 

VHS 3.0B41789+03 RNMPS 8.0238861+00 APMPS 
l .498B46B+02 RANS 
1 . 783264 5+02 INHPS 

-4.7974049+ 0 2 SLRS 

- 1. 75609B4+02 APFS 
1. 7418142+02 APOS 
9.6772273+03 PERS 

1.1578713+02 RPS 
- 9.1571202+03 TFPS 

l.0300445+01 MTAS 

3 .1658052+03 
B. 2726501+01 
1 . 190906 3+02 TA S - l .09 14147+02 EAS - l .348636B+02 MAS 

SE LENOC ENTR IC UNIT VECTORS 
WX -3 . 8407214-02 WY 
QX 9.2658001 - 01 QY 

5.0026994-01 
- 3.0627852 -0 1 

WZ -B.650172B- Ol PX 
QZ -2. 1B27228- 0l SXO 

3.7413126-01 PY B.09B9094- Dl Pl 
6 .2 779364-01 SYD -6.6 140497- 01 SZO 

4. 5177682- 0 I 
-4. 1038813-0 1 

****** CSM I MOON REF . /PHASE 100- 41 
MEAN- OF -E POCH 1971 

, 700000000000000+002 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
RDXYZ 

-,8034593525307033B+001 
.5B ll2566830038278+000 

SELENOCENTRI C 
XL -2. 7670 606+04 YL 
RL 2. 77 43565+04 OECL 

SELENCG RAPHIC 
XS 1. 573 1515+04 

ALT S 2,6805071 +04 
LT S - 2.6092049-0l 
LIN 1.7207973+02 

TRALT 2.6B05831+0 4 

GEOCEN TRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 7.B899772+04 y 
R 1.9503979+05 DEC 

GEOGRAPHIC 
XG 1.6786376+05 VG 
ALT l, 9 !59B26+05 LAT 

EARTH-~OON PLANE 
XMP l.283853B+04 
RMP 2,7743565+04 
XME - 1 , 9348292+05 
DIA 5.0045>18+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM l.0657~3B+05 YM 
RM 2,06321.46+05 DEM 

XSUN 5.55B800B+07 YSUN 

9,4475594+02 ZL 
3.66Bl010+00 RAL 

-2.2B36542+04 
1 . 7492107+00 
B.1906710+01 

- 4.275763B+Ol 
2.1B235Bl+03 

ZS 
LONS 

LTE 
LAP 

1 . 5456124+05 l 
2,7159297+01 RA 

4.4001244+0 4 ZG 
2 . 7162049+01 LON 

- 2 . 4452076+04 ZMP 
5.46lB334+00 PAMP 

-2.4452076+04 ZME 
-5.173B649+01 UOA 

1,5361649+05 ZM 
2 .501803B+Ol RAM 

- 5.2299496+07 ZSUN 

SE LE NOCE NTRIC OSCULATING ELEMENTS 
SMAS -2.9926549+03 ECCS 2.0425836+00 INCS 

FEB. 1971 0 IB HRS., 19 MINS ., 6D.OOO SECS. G.M.T. USNM USFT I SEC 

DAYS, 21 HRS ., 59 MINS ,, 59.999 SECS. G. E. T. RAGR .4826B6004605690 +J02 

.27432467133036992+000 
. 6B6211C336219476 5-001 

1 . 7749422+03 QXL 
l . 7B04451 +02 VL 

B.4686520+02 
- 5.5438028+01 
-6 . 7B6B758+00 
-3. 79B0574+0B 

B. 9029025+04 
6o2956 7BB+Ol 

B. 9029023+04 
I .46B81B7+01 

DXS 
VRS 
LNE 

DR 

DX 
v 

DXG 
VE 

2.6407065+03 DXMP 
-6.22 9B326+0l VMP 

2, 640707 B+03 DXHE 
-5 ,1303237+00 LOA 

B.72540B4+04 DXH 
5.52492B8+01 LOH 

- 2.267B260+07 RAS 

.5153B224845535247+000 

.13865332669813001-DOl 

3. 3779120+03 OYL 
3.4023353+03 PTHL 

-2, 754206B+03 DYS 
3. 5076986+D3 PTR 
6.535Bl09+00 DSHP 

-3. 3502896+03 VT 

3 .98B7422+02 DZL 
-7 • 9'965495+01 AZL 

2.1720463+03 DZS 
- 7 .2770252 +01 AZR 

8.6192630-01 RSMP 
l . 03B9942+03 SEASV 

5.96716B3+02 DY 2ol3B9090•03 DZ 
2.36BOB55+03 PTH 7 . 7496696+01 AZ 

2.14B9 372+04 DYG -7. 339Bl 93+04 DZG 
7. 64B3756+04 PTE 1.7321703+00 AZE 

-2. 075B444+03 DVMP 
3.4023353+03 PTHP 

-2.2 486633+03 DYME 
6.9383413+01 DRP 

-2. 7Bll952+03 DYM 
6.9806878+00 VH 

-4.3254110+01 LOS 

2.6791369+03 DZHP 
- 7 . 99654B5+0l AZMP 
- 6.7997204+02 DZHE 

1 . 2790736- 01 LRP 

l.740034B+03 DZH 
3.3635516+03 ARGM 
2.6847729+02 DE S 

8. 0595087+01 
-6. 0097346+ 0 1 

-2.2559525+0 1 
-B.5598 134+01 

7 .5442289+ 01 
-4.7326&73+01 

B.2269473t-U2 
1.2066111•02 

B.2267467+02 
- 9 . 0l960B6+01 

- 2.9829630+02 
- B.B000205+0l 
-2. 9B29629+02 
-l. 711B749+02 

7 .4209966+02 
6.4782166+"1 

- 1.6548460+01 

VHS 3.0857257+03 RNMPS 7.55653B3+00 APMPS 
TAS - l ,087B 7 28+02 EAS - 1.3167569+02 MAS 

l.49B9387+02 RANS 
l . 7B73755+D2 INMPS 

- 4.4502876+02 SLRS 

- 1.7560760+02 APFS 
1. 7418462+02 APOS 
9.4931433+03 PERS 

1. 1611499+0 2 RPS 
-9. 1054027+03 TFPS 
l.0 2B4962+01 HTAS 

3.1200929+03 
8 . 2714177+01 
1.1931 272+ 02 

SE LENOCENTRIC UNIT VECTORS 
WX -3.B 41613B- 02 WY 
QX 9.244!8B3-0l QY 

5 . 0013000- 01 
-3. 1090709- 01 

•••••• CSM I MOON REF . /PHASE 100- 42 
HEAN- OF - EPOCH 1971 

Wl 
Ql 

.710000000000000+002 HRS . FROM LAUNCH 

RES TAR T COORDINATES ( E~ AND ER/HR I 

RXYZ - .74513169468402198+ 00 1 

- B.6509779- 01 PX 
- 2. 20 79276 - 01 sxo 

3. 7939012- 01 PY 8 .0821200-01 PZ 
6.2033393- 01 SYD -6. 6677996-01 SZO 

FEB. 1971, 19 HRS •• 19 MINS • • 60.000 secs. G. M.T. USNM 

4.5039574-0 1 
-4. 1302555- H 

USFT I SEC 

DAYS, 22 HRS •• 59 MINS •• 59.999 secs. G.E.T. RAGR • 63309667432B940+) 0 2 

.34249311888151738•000 • 52888244869569501•000 

r 
..._ 

( 

( 

( 



~· 

.~ 

( 

... 

~ 

~ 

RDXVZ .58552609277452648+000 .67717694627972007-001 

SELENOCENTRIC 
XL -2,5661840+04 Yl 
RL 2,5753426+04 OECL 

SELENOGRAPHIC 
XS 1,4109857+04 

Al TS 2, 4814932+04 
LTS -2.5969101-01 
LIN 1,7208678+02 

TRAL T 2.•815691+04 

GEOCENTRIC 
x 7,9255699+04 

1.%40135+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

RPALT 

y 

DEC 

XG 107481584+05 VG 
ALT 1 , 9295981+05 LAT 

EARTH-MOON PLANE 
XMP 1.1385581+04 
RMP 2.5753426+04 
XME -1,9503815+05 
DIA 5,0107976+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 1,0491754+05 YM 
RM 2.0642374+05 DEM 

XSUN 5,5630377+07 YSUN 

1.17 95235•03 ll 
4.0556855+00 RAL 

-2 .1528054+04 
1.8533901+00 
8.1400196+01 

-4.3296227•01 
2.1443988•03 

1.5581973+05 
2. 7113588+01 

ZS 
l ONS 

LTE 
LAP 

l 
RA 

-8,2150673+02 ZG 
2. 7116318+01 LON 

-2,2968243+04 ZMP 
5.4884598+00 RAMP 

-2.2968242+04 ZME 
-5,2384497+01 DOA 

1.5464021+05 ZM 
2.5138266+01 RAM 

-5.2262190+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS -2 .9895508+03 ECCS 2,0309688+00 INCS 

VHS 3,0873273+03 RNMPS 7,0715628+00 APMPS 
TAS -1.0828660+02 EAS - 1.2814532+02 HAS 

SELENOCENTRIC UNIT VECTORS 
WX -3,8424728-02 WY 
Qx 9,2259276-01 QY 

•••••• C SM 

5 .0002037- 01 
-3.1483681-01 

wz 
Ql 

1 , 8214360+03 OXL 
1.7736830+02 VL 

8, 3292033+02 
-5.6758477+01 
- 6. 7 8084 7'1+00 

1.1091761+02 

8.9511096+04 
6.3040421+0! 

OXS 
VRS 
LNE 

DR 

OX 
v 

8,9511095+04 OXG 
3,5973075+02 VE 

2,4631932+03 OXMP 
- 6 .3 631937+01 VMP 

2, 46 31922+03 OX ME 
-5.1027051+00 LOA 

8 07689660+04 DXM 
5.5844589+01 LCM 

-2,2662083+07 RAS 

1,4990107+02 RANS 
1 , 7908204+02 INMPS 

-4.1 029294+02 SLRS 

-8,6516079-01 PX 
-2. 2293566-01 sxo 

819 

.131322'14524593978-001 

3,4034'104+03 DYL 3 ,q362297+02 DlL 
3.4270267+03 PTHL -7,'1346867+01 All 

-2, 7 200142+03 DYS 
3,5271133+03 PTR 
6, 5430882+00 DSMP 

-3,3679595+03 VT 

6.0538316+02 DY 
2,3372495+03 PTH 

2 .2453219+03 OlS 
-7,2722412+01 AlR 

6.5603201-01 RSMP 
lo047~574+03 SEASV 

2.1092460+03 oz 
7.7792851+01 AZ 

1,7923810•03 OYG -7,7050404+04 OZG 
7, 7075452+04 PTE 1,6984019+00 AZE 

-2,0571737+03 DYMP 
3,4270268+03 PTMP 

- 2.22 95970+03 DYME 
6 , 8368400+01 ORP 

-2, 7981072+03 OYM 
3.5253492+02 VM 

-4.3211921+01 LOS 

-1,7560567+02 APFS 
1.7418702+02 APOS 
9.3418505+03 PERS 

2.7243228+03 OZMP 
-7, 9346857+01 AZMP 
-6,3325970+02 OZME 

9.2967459-02 LRP 

1.7156230+03 OZH 
3.3620067+03 ARGM 
2.5347841+02 DES 

1,1639407+02 RPS 
- '1,0612352+03 TFPS 

l.0268961t+Ol MTAS 

3, 8385683-01 PY 800675731-0l PZ 
6, 1400692-01 SYD -6, 7125632-01 S ZO 

7.6334153•01 
-6. 0150153+01 

-2,4103203+01 
- 8. 5353074+01 

7.4932220+01 
-4. 8137137+01 

e. 0456696+02 
1.2253230+02 

8. 0465 786+02 
-9.0197577+01 

-3.0102286+02 
-8.8081969+01 
-3. 0102268+02 
-1. 7201520+02 

7 .2823281•02 
6.5334653+01 

-1.6 536211+01 

3.0821336+)3 
8. 2703566+01 
1.1949666+02 

4. 4921765-)1 
-4.1522326-01 

I MOON REF, /PHASE 100- 43 
MEAN-OF-EPOCH 1971 FEB. 1971, 20 HRS., 19 MINS., 60.000 SECS. G,M,T, USNM USFT I SEC 

, 720000000000000+002 HRS . FROM LAUNCH OAYS. 23 HRS ., 59 MINS., 59,999 secs. G.E.T. RAGR ,783507344052 189+002 

RESTART COORDINATES I ER ANO ER/HR l 

RXYZ 
RDXYZ 

SELENOCENTRIC 

-.68633195972814824+00! 
.59059342205606718•000 

.40975845292516325•000 

.66808986500923695-001 
,54163701496715912+000 
.12369439774515247-001 

XL -2.3636816>04 Yl 
Rl 2,3752265+04 DECL 

1.4111809•03 
4. 5043086+00 

ll 1. 8653619+03 OXL 3.4329453+03 DYL 
3.4555884+03 PTHL 

3 ,8834092•02 
-7.8610633+01 

OZL 
All RAL 1.7658335+02 VL 

SELENOGRAPHIC 
XS 1.2508219+04 

ALTS 2,2813771+04 
LTS -2.5846099-01 
l IN 1, 7209215+02 

TRAL T 2,2814531+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 7,9617951•04 y 
R 1.9774700+05 DEC 

GEOGRAPHIC 
XG 1.6990193+05 VG 
Al T 1,9430546+05 LAT 

EARTH-MOON PLANE 
XHP 9,9580519+03 
RHP 2, 3752265+04 
XHE -1,9656772+05 
DIA 5,0162040+00 

PLANETARY COORDINATES 

YMP 
OEHP 
YME 

LIA 

XH 1,0325477+05 YM 
RM 2,0652578+05 DEM 

XSUN 5.5672717+07 YSUN 

-2.0175364•04 
1.9737056•00 
8.0893693•01 

-4.3837040•01 
2.1133909•03 

ZS 
LONS 

LTE 
LAP 

1.5706060+05 l 
2. 7067369+01 RA 

-4.6264282+04 ZG 
2,7070077+01 LON 

-2.1442733+04 ZMP 
5.5179605+00 RAMP 

- 2.1442732+04 ZHE 
-5.30195.22+01 ODA 

1.5564942+05 ZH 
2,525600!+01 RAM 

-5.2224856+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,9863748+03 ECCS 2.0216821+00 INCS 

8.1804816+02 
-5.8202127+01 
-6.7741908+00 

1.1 164813+02 

oxs 
VRS 
LNE 

OR 

-2.6866632+03 DYS 
3o55071t28+03 PTR 
605498220+00 OSMP 

- 3.3875404+03 VT 

2 . 3214120+03 ozs 
-7,2561104+01 AZR 

8, 5413584- 01 RSMP 
1.0641168+03 SEASV 

8. 9982369+04 
6.3118408•01 

OX 6.1821056+02 DY 2.0794301+03 OZ 
V 2,3074563+03 PTH 7,8146795+01 AZ 

8.9982368•04 
3.4476767•02 

OXG -1,8337237+04 OYG -7,5465267+04 OlG 
VE 7,7665193+04 PTE 1,6662028+00 AZE 

2. 2839649+03 DXMP 
-6,5089741+01 VMP 

2.2839671+03 OXME 
-5,0799881+00 LOA 

8,8117008+04 OXM 
506440486+01 LOH 

-2,2645894+07 RAS 

-2 ,O 396902+03 OYHP 
3.4555884+03 PTMP 

-2,2117073+03 OYME 
6.7434680+01 ORP 

- 2,6147347+03 OYM 
3,3808975+02 VM 

-4,3169737+01 LOS 

2,7727745+03 OlMP 
-7.S610631+01 AZHP 
-5 ,6329llit+02 OZME 

6,4225351t-02 LRP 

1.6910892+03 OZM 
3.3604711+03 ARGM 
2.3847953+02 DES 

7.1899903+01 
-6. 0214293+J 1 

-2.5734064+01 
-8.5094803+01 

7 .4422 68b+Ol 
-4.9069514+01 

7 , 8621926+02 
1. 2488302+02 

1, 6623834+02 
- 9,0199914+01 

-3,041000H02 
-8.8174427>01 
-3.0410006•02 
-1. 7279734+02 

7.1431937+02 
6,5880619+01 

-1.6523954+01 

VHS 3.0889686+03 RNHPS 6.5715784+00 APMPS 
l,4990656+02 RANS 
1,7936566+02 INMPS 

-3. 7551908+02 SLRS 

- 1, 7560402+02 APFS 
1,7418878+02 APOS 
9,2195321+03 PERS 

1,1662747+02 RPS 
- 9.0238751+03 TFPS 

1·0252604+01 MTAS 

3.0511258+J3 
B,2694579+01 
1.1964565+02 TAS -1,0761637+02 EAS -1.2423270+02 MAS 

SELENOCENTRIC UNIT ~ECTDRS 
WX -3,84 32706- 02 WY 
QX 9.2103 222- 01 QY 

4,9993652-01 
-3. 1811558-01 

wz 
Ql 

****** CSM I HOON REF, /PHASE 100- 44 
HEAN-OF-EPOCH 1971 

T , 730000000000000+002 HRS, FROM LAUNCH 

RESTART CQOPOINATES I ER ANO ER/HR l 

RXYZ 
RDXYZ 

-.62698463994566697•001 
,59651439649406614•000 

SELENOCENTRIC 
XL -2,1592934+04 Yl 
RL 2.1738864+04 OECL 

SELENOGRAPHIC 
XS 1,0926029+04 YS 

ALTS 2.0800370+04 LATS 
LTS -2,5723092- 01 LNS 

j,6396391+03 ZL 
5,0314727+00 RAL 

-1.8776490+04 ZS 
2 0 1147307+00 LONS 
8,0387200+01 LTE 

-8. 6520869-01 PX 
-2.2472649-01 sxo 

3,8758540- 01 PY 
6.0875"17-01 SYD 

8 . 0552211- 01 Pl 
-6.7491555-01 szo 

4,4823160-H 
-4.1702184-ol 

FEB, 1971, 21 HRS., 19 MINS., 60.000 SECS. G.M.T, USNH USFT I SEc 

DAYS. 0 HRs •• 59 MINS., 59.999 secs. G.E.T . RAGR , 933918013775439•J0 2 

• 4 7609488420764526+000 
,65850843159180903-001 

1.9065623+03 OXL 
1. 7565763+02 VL 

8.0217786+02 oxs 
-5. 9804898+01 VRS 
-6, 7669066+00 LNE 

,55360020 tHI 90439+000 
. 11542638601893319-001 

3 ,4673622+03 DYL 3 .8271152+02 DZL 
3.4890709+03 PTHl -7,772701t4+01 All 

-2 ,6544177+03 DYS 
3.5796116+03 PTR 
6.5560152+00 OSHP 

2.4014431+03 ozs 
-7.2256539001 AZR 

8.5023858-01 RSMP 

6.7093952+01 
-6. 0295377•01 

-2. 7521462+01 
-8.4827406+01 

7.3913683 +0 1 



820 

LIN 
TRALT 

l . 7209612+02 LAN - 4.4379849+01 LAP -6. 0302963+01 
2.0801129+04 RPALT 2.0885715+03 

DR -3.~093316+03 VT l.0909066+03 SEASV -5.0159424+01 

GEOCENTRIC 
x 7. 9989293+04 y 

1.9907760+05 DEC 

GEOGRAPHIC 
XG 1.5327399+05 VG 
ALT 109563605+05 LAT 

EARTH-MOON PLANE 
XMP 8.5555815+03 
RMP 2.1738864+04 
XME - 1.9807199+05 
DI A 5.0208632+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YHE 

LIA 

XM 1.0158223+05 YM 
RM 2.0662757+05 DEM 

XSUN 5.5715026+07 YSUN 

1.5828371+05 z 
2.7020454+01 RA 

- 8.9213796+04 lG 
2.7023141+01 LON 

-l.9873564+04 ZMP 
5. 55 08 506+·00 RAMP 

-1.98 73565+04 ZME 
- 5.3644041+01 DOA 

1.5664407+05 ZM 
2.5371233+01 RAM 

- 5.2187494+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2.98 31542+03 ECCS 2.0144653+00 INCS 

VHS 3.0906355+03 RNMPS 6.0590663+00 APMPS 
TAS - l.0674375+02 EAS - 1.1986545+02 MAS 

9.04426 59+04 OX 6.3628512+02 DY 2.0492075+03 Ol 7 . 67't541>4+02 
6.3190067+01 V 2.2788367+03 PTH 7.8566642+01 AZ l.2791714+02 

9.0442659+04 DXG -3.7520583 +04 DYG -6.8666668+04 DlG 7.6733235+02 
3.29.7982.7+02 VE 7.8254516+04 PTE 1.6356037+00 AlE -9. 0203432+01 

2. 1027816+03 DXMP 
-6.6708 091 +01 VMP 

2. 10 27829+ 03 DXME 
-5. 0616016+00 LOA 

8. 6536096+04 DXM 
5.7036964+01 LOM 

- 2.2629693+07 RAS 

1.4991064+02 RANS 
1.7959422+02 iNHPS 

-3.4069471+02 SLRS 

-2. 0235513+03 DYMP 
3.4690709+03 PTHP 

-2.1951518+03 OYME 
6.6575840+01 ORP 

-2.8310771+03 OYM 
3.2364516+02 VM 

-4.3127560+01 LOS 

- 1. 7560266+02 APFS 
107418999+02 APOS 
9.1226956+03 PERS 

2.6256348+03 OZMP 
-7. 7727037+01 AZMP 
-5 .269240•5+02 DZME 

4.1075269-02 LRP 

106664360+03 DZM 
3.3589449+03 ARGM 
2.2346064+02 DES 

1.1681854+02 RPS 
- 8.9926147+03 TFPS 

1.0236024+01 MTAS 

-3. 0764341+02 
-B.6281422+01 
-3. 0764341+02 
-1.1353724•02 

7.0036070+02 
6.6438066+01 

- 1.6511689+01 

3.02630b4+03 
B.2687lJ9+Jl 
1.1976275+02 

SE LENOCENTRIC UNIT VECTORS 
WX -3.6439862- 02 WY 
QX 9.1974346-01 QY 

4.9987419-0l WZ - B.6524456- 0l PX 
-3.2079426-01 oz -2.2619222-01 sxo 

3.9063317-01 PY 8.0449765-01 PZ 4.4742473-01 
6.0450456-0l sva -6. 1101020-01 sza -4. 1846079- Jl 

******. CSM I MOON REF. /PHASE 100- 45 
MEAN-OF-EPOCH 1971 

• 740000000000000+002 HRS• FROM LAUNCH 

RES TART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

-.56699192963666778+001 
. 60355367143533400+000 

SELENOCENTRIC 
XL -1.9526825+04 YL 
RL 1.9711816+04 OECL 

SELENGGRAPHIC 
XS 9.3625367+03 

ALTS 1 .8773322+04 
LT S -2.5600001-01 
LIN l. 7209895+02 

TRALT 1. 877408 1+04 

GEOCENTRIC 
0.0373262•04 
2.0039409+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

y 

DEC 

XG 1.2589259+ 05 VG 
ALT l . 96952 53+ 05 LAT 

EARTH-MOON PLANE 
XMP 7.1777255+03 
RMP l.9711615+04 
XMf -l.9955139+05 
DJ A 5 · 0246206+00 

PLANETARY COORDINATES 

YMP 
DEHP 
YHE 

LIA 

XM 9.9900087+04 YM 
RM 2.0672911+05 OEM 

XSUN 5.5757306+07 YSUN 

1.6646176+03 ZL 
5.6619134+00 RAL 

- 1 . 7326646+04 
2.2628880+00 
7.9680716+01 

-4.4924407+01 
2.0692124+03 

1 . 5946669+05 
2.6972606+01 

ZS 
LONS 

L TE 
LAP 

z 
RA 

- l.2667895+05 ZG 
206975273+01 LON 

- l.8257934+04 ZMP 
5.5676689+00 RAMP 

-l.6257934+04 lME 
-5. 4256328+01 DOA 

! .5 762407+05 ZM 
z.5493q49+Q l RAM 

-5.2 150104+07 ZSUN 

SE LE NOCENTR IC OSCULATING ELEMENTS 

FEB. 1971, 22 HRS ., 19 MINS., 60.000 SECS. G.M.T . USNM USFT I S<C 

DAYS t HRS., 59 MINS •• 59.999 secs. G.E.T. RAGR • l084328663498b9+003 

.54142095681659859+000 

.64773709671610998-001 

1.9447336+03 DXL 
1 . 7454536+02 VL 

7.6516803•02 
-6.1617984+01 
-6.7569973+00 
-7. 0652283+01 

9.0891637+04 
6.3254464+01 

ox s 
VRS 
LNE 

OR 

OX 
v 

.56468389342389686+000 

.10599628260193759-001 

3. 5082605+03 DYL 
3.5289642+03 PTHL 

-2.6236077+03 DYS 
3.6151777+03 PTR 
6.5616666+00 DSMP 

-3.43 36619+03 VT 

6. 6114705+02 av 
2.25 15797+03 PTH 

3.7651046+02 DZL 
-7.6654100+01 AZL 

2.4870301+03 DZS 
- 7 .1 766747+01 AZR 

8.4634073-01 RSMP 
1.1311392+03 SEASV 

2.0181763+03 DZ 
7 .9057193+01 AZ 

9.0891637+04 
3.1482161+02 

DXG -5.4423004+04 OYG -5. 7045496+04 DZG 
VE 7.6845494+04 PTE l.6066379+00 AZE 

1.91 9320 6+03 
- 6 .8538764+01 

1.91 932 01+03 
- 5.0477275+00 

OXMP 
VMP 

OXME 
L.OA 

8. B 946904+04 DXM 
5 . 7634009+01 LOH 

-2.26 13480+07 RAS 

-2. 0089327+03 OYMP 
3.5289642+03 PTMP 

- 2.1801065+03 DYHE 
6.5785147+01 ORP 

-2. 6471335+03 OVM 
300920114+02 VM 

-4.3085389+01 LOS 

2.8845359+03 DZHP 
-7.6654100+01 AZMP 
-4.6852578+02 OZHE 

2.2922117-02 LRP 

1.6416658+03 OZH 
3.3574261+03 ARGH 
2.0848174+02 OES 

6.161251 l+Ol 
-6. 04020J2•Jl 

-2. 9569334+0 l 
-B.45572 32+01 

7. 3405207+01 
-5.1457220+01 

7 .4797074+02 
1 .3 196154+02 

7. 4602100+0< 
- 9 . 0207950+01 

-3 .118177 2+02 
-8.8408621•01 
-3. 1181771+02 
- 1. 7423834+02 

6.6635823+02 
6.69689H+Ol 

- 1.6499416+01 

sMAS -2.9799146+03 eccs 2.0090116+00 
VHS 3.0923150+03 RNHPS 5.5363569+00 
TAS -1.0562 075+02 EAS - 1.1503305+02 

I NC S 
AP MPS 

HAS 

l. 4991357+02 RANS 
1.7977353+02 INMPS 

- 3 . 0560911+02 SLRS 

- 1. 7560156+02 APFS 
1.7419060+02 APOS 
9 . 0461195+03 PERS 

1 . 1697079+02 RPS 
-B.'i667767+03 TFPS 

1.0219355+01 MTAS 

3.0069473+03 
8.2661033+01 
1.1965075+02 

SELENOCENTRIC UNIT VECTORS 
WX -3.844bJ52-n WY 
OX 9.1870926-01 QY 

4.9982942-01 
- 3.2292490- 01 

****** CSM I MOON REF. /PHASE 100- 46 
HEAN-OF-EPOCH 1971 

wz 
QZ 

. 750000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
ROXYZ 

-.50622386581056071+001 
• 6120996 564 7771262+000 

SELENOCENTRIC 
XL - 1 .74340 13+04 YL 
RL 1.7669523+04 DECL 

SELENOGRAPHIC 
XS 7.8167759+03 

ALTS 1.6731029+04 
L TS -2.54 76•69- 0! 
LIN 1.7210066+02 

TRAL T l .6731788+04 

GEOCENTR IC 

VS 
LUS 

LNS 
LAN 

RPALT 

x 6.0774508+04 y 
R 2.0169750+05 DEC 

GEOGRAPHIC 

2.0855260+03 ZL 
6.4317636+00 RAL 

-l.5627665+04 
2.4874913+00 
7 .9374246+01 

-4.5470473+01 
2.0546154+03 

ZS 
LONS 

LTE 
LAP 

1.6067469+05 z 
2.6923509+01 RA 

XG B.9473049+04 VG -1.5599844+05 ZG 
ALT l . 9825593+05 LAT z'06926154+0l LON 

-8.6527016- 01 PX 
-2.2 736032-01 sxo 

3.9305666-0l PY 8.0367262- 01 PZ 4.4678272-0l 
6 . 0111151 - 01 sva -6. 0010201-01 szo -4. 1957796-01 

FEB. 1971, 23 HRS ., 19 MINS., 60.000 SECS. G.M.T . USNM USFT I Ste 

3 DAYS, HRS •• 59 MINS •• 59.999 sets. G.E.T. RAGR .123473935322194+)03 

.60556512543672966+000 

.63462309306543211-001 

1.9793433+03 DXL 
1.7317846+02 VL 

7.6667961+02 
-6. 3717027+01 
-6.7504658+00 

9. 7500346+01 

9.1328745+04 
6.3310401+01 

DXS 
VRS 
LNE 

DR 

OX 
v 

• 574 73330742023753+ 000 
.94562640477792934-002 

3.5579556+03 DYL 
3. 5774500+03 PTHL 

- 2 .5946360+03 DYS 
3.6595815+03 PTR 
6.5667838+00 DSMP 

-3.4606363+03 VT 

6.9505238+02 OY 
2•2259639+03 PTH 

3.6888767+02 DZL 
- 7.5330595+01 AZL 

2.5805764+03 DZS 
-7.1030513+01 AZR 

8 04244113- 0l RSMP 
1.1696002+03 SEASV 

1.9856691+03 
7.9611166+01 

DZ 
AZ 

9 .1328743+04 DXG -6. 7846~05+0~ DYG -~· 1318472+04 OZG 
2.9963646+02 VE 7.9441048+0~ PTE 1.5793178+00 AZE 

5.4966586+01 
-6. 0548057+01 

-3.2041056+01 
-B.4293991+01 

7.2897258+01 
-5.3 037085+01 

7.2727995+02 
l .3 7556bl+02 

7.2725018+02 
-9. 021 38b5+01 

(' 

(" 

.... 

( 

C, 

( 



( 

( 

~. 

EARTH-HOON PLANE 
XMP 5.8239662•03 
RMP 1.7669523+04 
XME -2.0100644• 05 
DIA 5.028123 3•00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 9.8208521+04 YM 
RM 2.068304D+05 OEM 

XSUN 5.5799555+07 YSUN 

-l.6591856•04 ZMP 
5.6289928•00.RAMP 

-1.6591856+04 ZME 
-5.4862680+DI DOA 

1.5858937•05 ZM 
2. 5594142•01 RAH 

-5.2112•17+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2.9766804•03 ECCS 2.0052642+00 l~S 

1.7331415+03 OXHP 
- 7.065A235+01 VMP 

1.7331411+03 DXME 
-5.0373108•00 LOA 

8. 9 349402+04 OXH 
5.82316QO+OI LOH 

-2. 2597255•07 RAS 

821 

-1.9960047+03 OYMP 
3.5774501•03 PTHP 

-2.1667418+03 OYHE 
6.5055610+01 DRP 

-2.8629035+03 DYM 
2 . 9475766+02 VH 

-4.JD43224+0l LOS 

2.9518994+03 DZHP 
-7.533059 3+01 AZMP 
-3.9967535+02 OZHE 

9.1761462-03 LRP 

1.6167814+03 DZH 
303559207+03 ARGM 
1.9348284+02 DES 

-3.1686738•02 
-8. 8564009•01 
-3.1686736•02 
- 1. 7490423+02 

6. 723133 7+02 
6. 7539415•01 

-1.6487135•01 

VHS 3.0939945+03 RNMPS 5.0055528+00 APMPS 
1.4991558•02 RANS 
1.7990933+02 INMPS 

-2.7085297+02 SLRS 

-1. 7560071+02 APFS 
I. 7'tl9130+02 APOS 
809928029•03 PERS 

1.1708788+02 RPS 
-8.9457111•03 TFPS 

1.0202722•01 MTAS 

2.9923503•03 
8. 2676215•01 
1.1991319•02 TAS -1.0417494•02 EAS -1. 09 57879•02 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX -3. 8451187-02 WY 
QX 9.1790957-01 QY 

4 .9979860-01 
- 3.2456085- 01 

wz 
Ql 

•••••• CSH I HOON REF. /PHASE 100- 47 
MEAN-Of-EPOCH 1971 

• 760000000.000000•002 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYZ 
POXYZ 

-.44450241282559621• 001 
.62274344048612409•000 

SELENOCENTRIC 
XL -1. 5 308 368+04 YL 
RL 1.5610247+04 OECL 

SELENOGRAPHIC 
XS 6.2875230+03 

ALTS 1.4671754+04 
LTS -2.5353724- 01 
LIN 1.7210212•02 

TRALT 1 .4672513•04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x 8.1199329•04 y 
2.0298892+05 DEC 

GEOGRAPHIC 
xG 4.6378645+04 YG 
ALT 1.9954734•05 LAT 

EARTH-MOON PLANE 
XMP 4.4937477+03 
RMP 1 .5610247+04 
XME -2 . 0243768+05 
DIA 5.0308130+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 9.6507697+04 YM 
RM 2.0693143+05 OEM 

XSUN 5.5841775•07 YSUN 

2.3012427+03 ZL 
7.3960981+00 RAL 

-1.4268461+04 
2. 7425710•00 
7. 8867184+01 

- 4.6017809•01 
2 .0441076+03 

ZS 
LONS 

LTE 
LAP 

1.6184113•05 z 
2·6872722+01 RA 

-1.7502829+ 0 5 ZG 
2.6875348•01 LON 

-1.4869542+04 ZMP 
5.6749743+00 RAMP 

- 1.4869541 +04 ZME 
-5. 5457379+01 DOA 

1.5953988+05 ZM 
2.5701803+01 RAM 

-5.2075241 +07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2.9734736•03 eccs 2.0028145•00 INCS 

-8 .6528775-0I PX 
-2.2825906-01 sxo 

3.9492208-01 PY 8.0303273-01 PZ 4.4629010-0l 
5.9868473-01 SYO -6.8178576- 01 sza -4.2041009-01 

4 FE8. 1971, 0 HRS., 19 MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, HRS •• 59 MINS., 59.999 secs. G.E.T. RAGR . 138515002294519+003 

.668201837756 15414+000 

.61714168336918420-001 

2.0094769•03 OXL 
1.7145098•02 VL 

7.4692873•02 
-6.6218887+01 
-6. 7413147•00 
-3.7980574+ 08 

DXS 
VRS 
LNE 

OR 

·58348308138 135655+000 
.79691116792154615-002 

3.6198238+0 3 DYL 
3.6378503+03 PTHL 

-2.5679613+03 DYS 
3. 7160889+03 PTR 
6.5713631•00 OSMP 

-3.4909756+03 VT 

3.5872625+02 OZL 
-7.3663441+01 AZL 

2.6858243+03 DZS 
-6.99547 11+01 AZR 

8.3854090-01 RSMP 
1.2737370+03 SEASV 

4.6322094•01 
- 6.0757374•01 

-3.5209151+01 
-8.405 2527+01 

7.2389832•01 
-5.50Dl08•01 

9.1753042•04 
6.3356050•01 

OX 7. 4143744+02 DY 1.9505116+03 DZ 7. 0454%4•02 
V 2.2024112+03 PTH 8 00185197•01 AZ l.4562115•02 

9.1 7530•0•04 
2.8484105•02 

OXG -7.6814419+04 OY G -2.2501704+04 OZG 7.0445450•02 
VE 8.0045476•04 PTE 1.5535720+00 AZE -9.022 1836• 01 

1.5436212+03 OXMP 
-7 .3184514+01 VMP 

1.5436211•03 DXME 
-5.0300790•00 LOA 

8.9743565+04 DXM 
5.8829725•01 LOH 

-2.2581 018•07 RAS 

- 1.9848561•03 DYMP 
3.6 378503+03 PTMP 

-2. 1551467+03 CYME 
6.4380071+01 ORP 

-2.8783864+03 OYM 
2.8031472•02 VM 

-4.3001 065 •01 LOS 

3.0314786• 03 DZMP 
- 7.3663433+01 AZMP 
-3.1861903•02 DZME 
-7.3189749-04 LRP 

1.5917853•03 OZM 
3.3544228+03 ARGM 
1.7848393•02 DES 

- 3.2317086+02 
-8. 8760029•JI 
-3.2317065•02 
-l. 7553860+02 

6.5822755•02 
6.8089323•01 

-1.6474646•01 

VH S 3.0956624+03 RNMPS 4.4685928+00 APMPS 
TAS -1. 0229260+02 EAS -!.0338601 •02 MAS 

1.4991688+02 RANS 
1.8000723•02 INMPS 

-2.3581845+02 SLRS 

-1. 7560007+02 APFS 
1.7419157•02 APOS 
8.9539194+03 PERS 

1.1717353•02 RPS 
-8.9287896+03 TFPS 

1. 01862 39+01 MTAS 

2.9818424•03 
8.2672508•01 
1 . 1995352+02 

SELENOCENTRIC UNIT VECTOR S 
WX -3.8455244-02 WY 4.9977853-01 WZ 
QX 9.1732221-01 QY -3.2575592-0 1 QZ 

****** CSM I MOON REF. /PHASE 100- 48 
MEAN-OF-EPOCH 1971 

• 770000000000000•002 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR ) 

RXYZ 
R DXYZ 

-.38157446957215334+001 
.63642883821680836•000 

SELENOCENTRIC 
XL -l.3 141171+04 Yl 
RL 1.3532338+04 OECL 

SELENOGRAPHIC 
XS 4.7732891•03 

AL TS 1. 2593845+04 
LTS -2.5230523~01 
LIN 1. 7210285+02 

TRAL T 1.2594604+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPA LT 

x 8.1656613+04 y 
R 2.0426941•05 DEC 

GEOGRAPHIC 
XG -5.3204416+02 YG 
ALT 2.0082783+05 LAT 

EARTH-MOON PLANE 
XMP 3.1866028+03 
RMP 1.3532 33 8•04 
XME -2.0384559•05 
DIA 5.0329315•00 

PiANETARY COOROINATES 
XM 9.4797784+04 
RM 2 .o 703 219•05 

YMP 
OEMP 
YME 

LIA 

YM 
OEM 

2.5096798+03 ZL 
8.6427538+00 RAL 

- 1. 2641 778+04 
3.0702337•00 
7.8361331•01 

-4.6566193• 01 
2. 037036 7+03 

ZS 
LONS 

LTE 
LAP 

1.6298524+05 l 
2.6819620+01 RA 

-1.8229565+-.05 ZG 
2.6822225•01 LON 

-l.3082341+04 ZMP 
5. 7247692+00 RAMP 

-1.3082342+04 ZME 
-5.6042707+01 DOA 

1.6047556+05 ZM 
2,5806923+01 RAM 

-8.6529915-01 PX 
-2.2891697-01 sxo 

3.9628410-01 PY 8.0256119-01 PZ 4 . 4593092-01 
5.9693250-01 SYD -6.8296160-01 SZO -4.2099282-01 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 4 HRS., 59 MINS., 59.999 secs. G.E.r. RAGR .153556069266844+003 

.72872480180107597+000 

.591478765 11233951 - 001 

2.0335465+ 03 OXL 
1.6918794+02 VL 

7.2479265•02 
-6.9314440•01 
-6. 7315466•00 

8.6932016•01 

9.2162918+04 
6.3388846•01 

oxs 
VRS 
LNE 

DR 

DX 
v 

.59047206282015931•000 

.58755929603506077-002 

3.6993730•03 OYL 3 .4380915•02 OZL 
3.7154719+03 PTHL -7. 1503605+01 All 

-2.5439856+03 DYS 
3. 7899268•03 PTR 
6.5754061+00 DSMP 

-3.5235440+03 VT 

8.0579135+02 DY 
2.1815818+03 PTH 

2.8089353+03 ozs 
- 6.8390114•01 AZR 

8.1463931-01 RSMP 
1.3957730+03 SEASV 

1.9104894+03 oz 
8.0634019+01 AZ 

9.2162921+04 DXG -8.0641770+04 OYG - 1.8336390+03 OZG 
2.6983278•02 VE 8.0665469+04 PTE 1.5290670+00 AZE 

I. 3498495+03 DXMP 
-7.6310451•01 VMP 

I• 3498502+03 DXME 
-5.0255530•00 LOA 

9- 0129372+0 4 OXH 
5.9428365+01 LOM 

-1.9752654+03 DYMP 
3.7154720+03 PTMP 

-2.1451002+03 DYME 
6.3751267+01 ORP 

-2.8935811+0) OYH 
2·6587230•02 VM 

3 .1294197+0 3 OZMP 
-T.1503603+01 AZMP 
-2.1921075+02 OZHE 
-7.3556873-03 LRP 

l.!1666802+03 OZM 
J.S529344+03 ARGM 

3.4153086•01 
-6.1073964•01 

-3.9560662•01 
-8. 38564bS+-Ol 

7.1882926+01 
-5. 7570353+01 

6.7825523•02 
1.5759159•02 

6. 7836759•02 
-9.0233127+01 

-3.3134749•02 
- 8.9016786•01 
-3. 3134 748•02 
-1.7614516•02 

6.4410214•02 
6.8638724+01 



B22 

XSUN 5. 5883964+07 VSUN -5.2037768+07 ZSUN -2.2564768+07 RAS -4.2 958912+01 LOS 1.6348502+02 DES - 1.6462548+01 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2.9703161+03 ECC S 2.001 5000+00 INCS 

VHS 3.0973074+03 RNMPS 3 09271493+00 APMP S 
TAS - 9.9785923+01 EAS -9.6254306+01 MAS 

SELENOCENTRIC UNIT VECTORS 

1•4991767+0 2 RANS 
1.8007269+02 INMPS 

-2. 00 69903 +02 SLRS 

WX - 3.8458246-02 WY 4.9976642-01 
QX 9 . 1692336- 01 QY -3 02 6564 15- 01 

WZ - 8.6530602-01 PX 
Ql - 2.2936285-01 sxo 

****** CSM 

-1 . 7559962+02 APF S 
1. 7419 168+02 APOS 
6.928776 6+03 PERS 

1.1723153+02 RPS 
- 8 .9154037+03 TFPS 

1 . 0170018•01 MTAS 

2.9747716+D3 
8.·2669758+01 
l.199752l•D2 

3.9720577-0l PY 8.0224019"01 Pl 4.4568841-01 
5.95823 14- 01 SYO -6. 837029 3- 01 SZO - 4.2136085-01 

I MOON REF , /PHASE 100- 49 
MEAN- OF - EPOCH 1971 

• 780000000000000+002 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR l 

4 FEB. 1971, 

DAYS, 

HRS., 19 MIN S., 60.000 SECS. G.M. T. 

HRS., 59 MINS., 59.999 secs . G.E . T • 

USNM USFT I SEC 

RAGR .168597136239169+)03 

RXYl 
RDXYZ 

-.3 1706334474924503+001 
. 65475354532780938+000 

SELENOCENTRIC 
XL - 1. 0919451+04 YL 
RL 1.1434966+04 DECL 

SE LEN OGRAPHIC 
XS 3.272459 1+03 

ALTS 1. 0496 412+04 
LT S -2.5 107270-0 1 
LIN 1, 721032 3+02 

TRALT 1 . 0497 231 +04 

GEOCEN TRIC 

vs 
LATS 

LN S 
LAN 

RPALT 

2.7068400+03 ZL 
1.0320747+01 RAL 

- 1. 0934355+04 
3.5072013•00 
7 . 7854888+01 

- 4 . 7115404+01 
2.0327643+03 

ZS 
LON S 

LTE 
LAP 

, 7859733423902394 3+000 
.54978854249197351-001 

2.04 86 711+03 DXL 
1•6607751+02 VL 

6.9952247+02 
-7.3338487+01 
- 6 . 7 211639+ 00 
-3. 798 0576+08 

DX S 
VRS 
LNE 

DR 

• 59486372486961886+ 000 
• 26513384051876950-002 

3.8058892+03 DYL 
3.8193138+03 PTHL 

- 2 .5225990+03 DYS 
3.8899723+03 PTR 
6.5789158+00 DSMP 

- 3 .55 59009+03 VT 

3.1957586+02 DlL 
- 6 . 8596160+01 All 

2.9607867+03 DZS 
- 6 . 6081043+01 AZR 

8 .3073708-01 RSMP 
!.5771661 +03 SEASV 

1.5411448+01 
- 6 . ! 586979+Jl 

-4.6045307+01 
-8. 3746197•01 

7. !376537+01 
-6. 1029541+01 

x 8.2 159503•04 y 
2.0553965+05 DEC 

1 .64 10317+05 
2 . 6763233+01 RA 

9. 2 555469+04 
6.3404812+01 

OX 8.97 40038 +02 DY 1.8610444+03 DZ 
8.0550049+01 AZ 

6 .453499 9+02 
1 . 7504249+02 V 2.1645532+03 PTH 

GEO GRAPHIC 
XG -4.8093544+04 VG 
ALT 2. 020"805+05 LAT 

- 1 . 7710743+05 ZG 
206765819+01 LON 

9.2555465 +04 
2. 5460768+02 

OXG - 7. 8984029+04 DYG 
VE 8.1312184+04 PTE 

1.9307443+04 DZG 
1 . 5046932+00 AZE 

6 . 4538314+02 
- 9 . 0249643+01 

EARTH- ~CON PLANE 
XMP 1.9025408+03 
RMP 1.143 4966+04 
XME -2.0523114+05 
DI A 5.0345188+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 9.3078954+04 YM 
RM 2.0713268+0 5 OEM 

XSUN 5.5926 124+07 YSUN 

- 1.1 216 742+04 ZMP 
5. 7740713 +00 RAMP 

- 1 .1216742+ 04 ZME 
-5.6618986+ 01 DOA 

l .6139633+ 05 ZM 
2.5909494+0 1 RAM 

-5. 2000268+07 ZSUN 

SE LENOCEN TRIC OSCULATING ELEMENTS 
SMAS -2,967 2297+03 ECCS 2.0011019+00 INC S 

VHS 3.0989178+03 RNMPS 3 .3826610+00 APMPS 
TA S -9.6323 167+01 EAS - 8 . 787 5152+01 MA S 

1.1504269+03 DXMP 
-8. 0373328+01 VMP 

1 . 1504277+03 DXME 
-5, 0232518+00 LOA 

9.0506798+04 DXM 
6.0027500+01 LOH 

-2.2548507 +07 RAS 

! .4991809+0 2 RANS 
1.8 011096+02 INMPS 

- 1.6 548944+02 SLRS 

SELE NOCENTRIC UNIT VECTORS 
WX -3.8460268-02 WY 
QX 9.1668773-01 Qy 

4.99 75 987-0 1 
-3.2704037-01 

Wl -8. 6530971 - 01 PX 
QZ · -2.296261 2-01 .sxo 

****** CSM 

- !.9659929+03 DYMP 
3.8193139+03 PTMP 

-2.1353626+03 DYME 
6. 3 161808+01 DRP 

-2.9084888 +03 DYM 
2.5143036+02 VM 

-4.29 16765+01 LOS 

- 1.7559933+0 2 APFS 
1. 7419171+02 APOS 
8.9147706+03 PERS 

3.2564915+03 OZMP 
-6. 8596159+01 AlM P 
- 9.0681809+01 DZME 
-1.1 229472-02 LR P 

1 05414686+03 DlM 
3.3514556+03 ARGM 
1.4848610+02 DES 

1.1726575+02 RPS 
- 8 . 9049585+03 TFPS 

1.0154171+01 MTAS 

- 3.4248151+02 
-8. 93693 50 +0 1 
-3.4248150+D2 
- 1 . 7672773+02 

6.2993855+02 
6.9187620+01 

- 1 ·6450243+Dl 

2.970499 2+ oj 
8.2667800+01 
1.1998178+02 

3.97749 13- 01 PY 8.0205027-01 Pl 4 04554569-01 
5.9525546- 0l SYD - 6.8408155- 01 SZO - 4 . 2154871-01 

I MOON RE F. /PHASE 100- 50 
MEAN-OF - EPOCH 1971 4 FEB. 1971 , HRS . , 19 MINS . , 60.000 SECS. G,M.T. USNM USFT I Sec 

,7900000 00000000+002 HR S. FROM LAUNCH DAYS, 6 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR . 183638203211494+003 

RESTART COO RDINATES I ER ANO ER /HR I 

RXYZ 
RDXYZ 

-.25037557297631911+001 
. 68060786660716461+000 

SELENOCENTRIC 
XL -8.622 7 683+03 YL 
f<L 903205179 +03 DECL 

SELENOGRAP HIC 
XS 1 .7840085+03 

ALT S 8.3820242+03 
LT S -2.4983965-0 1 
LIN 1. 7 210338+02 

TRA L T 8. 3827832+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x s. 2728609+0'• v 
R 2·06"79B75+o5 DEC 

GEOGRAPHIC 
XG -9.3043,53+ 04 
ALT 2.0335715+05 

F.ARTH-~OON PLANE 
XMP 6.4328 06 5+ 0 2 
RMP 9.3205179+03 
XME -2 .0658961+05 
DIA 5.0356 168+00 

PLANETARY CQORDINATES 

VG 
LAT 

YMP 
DEMP 
YME 

LIA 

XM 9.135 1377+04 YM 
R" 2.0723289+05 DEM 

XS UN 5 • 5968 2 53+0 7 Y SUN 

2.8845464+03 ZL 
! .2700899+01 RAL 

- 9.1236708+03 
4 . 1180723+00 
7. 7348455•01 

-4. 7665240+0! 
2.0306579+03 

ZS 
LONS 

LTE 
LAP 

1.6518668+05 z 
2.6701996+01 RA 

- ! .5960414+05 ZG 
2.6704561+01 LON 

-9.2 503452+03 ZMP 
5.8071795+00 RAMP 

- 9.2 503451+03 lME 
-5.7186557+01 DOA 

l . 6230213+05 ZM 
2 .6009507+01 RAM 

-5. 1962739+07 ZSUN 

SE LENOCEN TR!C OSCULATING ELEMENTS 
SMAS -2.9642394+03 ECCS 2 . 0014012+00 INCS 

, 83757318446065493+000 
.47396423211862113-001 

2. 0 492 232 +03 DXL 
l .6 150353+02 VL 

6. 6932552+02 
- 7 .8936193+01 
-6. 7101692+00 
-8. 104329 6+01 

9.2925044•04 
6. 3397425•01 

DXS 
VRS 
LNE 

OR 

DX 
v 

9.2925043+04 DXG 
2.3975922+02 VE 

9.43 05896+02 DXMP 
-8.6021981 +01 VMP 

9.4305949+02 DXME 
- 5 . 0 227021+00 LOA 

9 . 0875821+04 DXM 
6 00627115+01 LOH 

-2.2512234+07 RAS 

VHS 3. 1004805+0 3 RNMPS 2.8363307+00 APMPS 
1.4991827+02 RANS 
1.8012721+02 INMPS 

- 1.3018 559+02 SLRS TAS - 9.1263039+01 EAS -7. 7741914+01 MAS 

SE LENOCENTRIC UNIT VECTORS 
WX -3.846 1432- 02 WY 
QX 9. 1658862-01 QY 

4.9975694-01 
-3.2 724029- 01 

Wl -9.653 11 35-01 PX 
Ql -2.29 73686-01 sxo 

.5950 24 03245201815+000 
-.28781110198201593- 002 

3.9561727+03 OYL 2. 7550142+02 DZL 
3.9657891+03 PTHL - 6 .4465090+01 AZL 

-2.5013731+03 DYS 
4.0324415+03 PTR 
6.5818940 +00 DSMP 

-3.57 84218+03 VT 

1.0330655+03 DY 
2.1531515+03 PTH 

- 7.1861702+04 DYG 
8.2005833+04 PTE 

- 1.9523734+03 OYMP 
3.9657891+03 PTMP 

-2. 1212690+03 DYME 
6.2604143+01 ORP 

-2.923 1072+03 OYM 
2.3698891+02 VM 

-4. 287 4624+0 I LOS 

-1.7559917+02 APFS 
1. 7419168+02 APOS 
8.9093371t+03 PERS 

3-1623564+03 ozs 
- 6 .2549351+01 AZR 

8 .2683360- 01 RSMP 
1.8588927+03 SEASV 

1 . 7916545+03 
7.8997445+01 

Dl 
AZ 

3 .9.503080+04 DlG 
1 .4768616+00 AZE 

3.433231t6+03 DlMP 
-6.4465090+01 AZMP 

8 o75 081t l0+01 DZME 
-1.2873 413- 02 LRP 

1.5161531+03 DZM 
3.3499864+03 ARGM 
1.3348717+02 DES 

1.1128016•02 RPS 
-8 .8968717+03 TF PS 

1.0138826+01 MTAS 

- l . t7296IO+ol 
-6.2 500596+01 

-5 .6736184+01 
-8. 3800096+01 

1 . 00706 62+ 01 
- 6. 5992969•01 

5. 990085 3 + 0 2 
- 1.6281739+02 

5 .9878967+D2 
-9. 0274381+01 

-3. 5863881+02 
-8. 9884648+01 
-3.5863881+02 
- 1. 772902 2+02 

6 . 1573814+02 
6.9736014•01 

- 1.6437927+01 

2. 9683928+03 
8.2666470+01 
1 . 1997664+02 

3.9797732-01 PY 8.0197053-01 PZ 4.4548540-0l 
5o95121t81-01 SYD -6.81tl6904-0l SZO -4.2 159112-01 

( 

... 

( 

\ 

( 



r 

( 

... 

( 

L I 

•••••• CSM I MOON REF. /PHASE 100- 51 
MEAN-OF -EPOC H 1971 

·800000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

RXYl 
ROXYl 

-.18051075862265323+001 
.71956304077186687+000 

S ELENOCENTRI C 
XL -6.2166705+03 YL 
RL 7.2030791+03 OECL 

SELENOGRAPHIC 
XS 3.1063965+02 

ALTS 6.2645854+03 
LT S -2.4860654- 01 
LIN 1. 7210340+02 

TRALT 6.2653444+03 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x 8.3398554+04 y 
R 2.0804017+05 DEC 

GEOGRAPHIC 
XG - 1.3224000+05 YG 
ALT 2.04598~6+05 LAT 

EARTH-MOON PLANE 
XMP -5.8344432+02 
RMP 7.2030791•03 
XME -2.0791626+05 
DIA 5.0362715+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM B.9615224+04 YM 
RM 2,0733281+05 OEM 

XSUN 5.6010352+07 YSUN 

3,0241185+03 ZL 
1,631011 6+01 RAL 

- 7 , 1687121+03 ZS 
5.0209257+00 LONS 
7,6842034+0 1 LTE 

-4.8215507+01 LAP 
2.0300785+03 

1.6621702+05 z 
2.6633093+01 RA 

-1.3075166+05 ZG 
2, 6635639+01 LON 

-7.1428479+03 ZMP 
5, 7658740+00 RAMP 

- 7,1428479+03 ZME 
-5, 7745897+01 OOA 

1.6319290+05 ZM 
2.6106953+01 PAM 

-5, 1925182+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,9613830+03 ECCS 2,0021714+00 INCS 

023 

4 FfB. 1971, 4 HRS., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I SEc 

DAYS t HRS •• 59 MINS., 5q.999 secs. G.e.r. RAGR .198679270183819+)03 

,878100139549888ll•DOO 
.31522 2 7674~816390-DDI 

• 5873 7637 5888846 71•0DD 
-. 13778D67816132212-DOI 

2.D228852+03 
l.5405925+D2 

6.3D41D36+D2 
-8.751877D+Dl 
-6. 698566D+DD 
-3.5 127639•Dl 

OXL 
VL 

DXS 
VRS 
LNE 

DR 

4.1826076+D3 DYL 
4.1873849+03 PTHL 

-2 ,4676555+D3 DYS 
4.24949D8+D3 PTR 
6,58434D8+DD OSMP 

-3.5553952+ D3 VT 

9.3259306+D4 
6.3355D2D•Dl 

OX 1.2451712+03 DY 
V 2.15D4619+D3 PTH 

9.32593D4+D4 
2.2467575+D2 

DXG - 5.9648735+04 OYG 
VE 8.2786763+04 PTE 

7,2364812+D2 OXHP 
-9.4669685+Dl VMP 
7.23~4822+D2 OXHE 

-5.D2342 15+DD LOA 

9,1236420+D4 OXH 
b.l22719l+Dl LOH 

-2,2515949•07 RAS 

-1,9 168224+03 OYMP 
4.187385D+D3 PTMP 

-2. D852350+03 OYME 
6.2070294+Dl ORP 

-2.9374364+03 DYM 
2.2254792+D2 VM 

-4.2832489+Dl LOS 

1 . 8322969+02 DZL 
-5,8 11D978+Dl AZL 

3·45874BD•03 ozs 
-5,6789485+01 AZR 

8.2292891- 01 RSHP 
2.3275174+D3 SEASV 

l.6739659+D3 oz 
7 .4310627+Dl AZ 

5.74D5610+D4 DZG 
l .432994D+DD AZE 

3. 7D30253+D3 DZ MP 
-5, 8ll09BD•Dl AZMP 

3.587362l+D2 DZHE 
-l.281429D-D2 LRP 

l.49D7363+03 DZM 
3,3485268+D3 ARGM 
1.1848824+02 DES 

-e. DDB7842•H 
-6,4368641•01 

- 7 .6891391+01 
-B.42D0809•01 

7.D365298+Dl 
-7,3669134•01 

5.2141446+D2 
-l .414721 l• D2 

5.2159793+02 
-9.D315047•01 

- 3.8417396•02 
-9.D7D2570•01 
-3.84l 7394•D2 
- 1. 778368l+0 2 

6.Dl50<30+02 
7. D283909•Jl 

-l.642560b•Dl 

VHS 3.1019754+03 RNMPS 2.2891504+00 APMPS 
l,4 9Q l833+D2 RANS 
l.8D!2663+D2 !NMPS 

-9,4784559+ Dl SLRS 

-1.7559911+02 APFS 
l.7419163+D2 APOS 
8.9D98844+D3 PERS 

l.17279DD+02 RPS 
-8 .89D5792+D3 TFPS 

l . Dl24174+DI MTAS 

2.9678134+03 
0. 2665598•01 
1.1996413• 02 TAS -8,3203 171+01 EAS -&,4948855+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3,84619 16-02 WY 
QX 9,1659703-01 QY 

4,9975603-01 
-3 . 272232 7-01 

•••••• CSM I MOON REF, /PHASE 100- 52 
MEAN- DF-E POCH 1971 

wz 
Qz 

.010000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

-8,6531184-Dl PX 
-2.2972 745-01 sxo 

3,9795785-Dl PY 8.Dl978D4-Dl PZ 
5.9531994-Dl SYD -6. 84D4016- DI SZO 

4,454"927-Dl 
-4.2152473-Jl 

FEB, 1971, 

DAYS, 

HRS., 19 MINS., 6D.DOD SECS. G.M,T , 

B HRS., 59 MINS., 59,999 SECS. G.E,T. 

USNM USFT I ScC 

RAGR .2 1372D337156! 44+0D3 

RXYZ 
RDXYZ 

-.1 0568711412653425+001 
• 78 I 8 51420 3719394 7+000 

,892902934l9225014•DDD 
-.B725 D871742D94872-DD2 

• 5626675171516349D•DDD 
-.39791429937049949-DDI 

SELENOCENTRIC 
XL -3.639 7Q39+03 YL 
RL 5,1438660+03 DECL 

SELENOGRAP HIC 
XS - 1.126 25 70+03 

ALTS 4,2053724+03 
LT S -2.4737260-01 
LIN 1,7210 337+02 

TRALT 4.2061312+03 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RP ALT 

x 0.4230873+04 Y 
2.0923439+05 DEC 

GEOGRAPHIC 
XG -1.6284771+05 YG 
ALT 2,0579276+05 LAT 

EARTH-MOON PLANE 
XMP - l.7 459q l5+03 
RMP 5,1438~60+03 

XME -2 ,0 9 17844+05 
DIA 5,0365436+00 

PLANETARY COORDINATES 

VMI' 
OEMP 
YME 

LIA 

XM 8, 7870667+04 YM 
RM 2.0743245+05 OEM 

XSUN 5,6052421+07 YSUN 

3,0750984+03 ZL 
2.2130565+01 PAL 

-4.q862004+03 
6. 3994310•00 
7 .6335622+01 

-4.8765982+01 
2.0303635+03 

ZS 
LONS 

LTE 
LAP 

1.6714368+05 z 
2,6550937+01 RA 

-9, 2263049+04 ZG 
2.65~3463+01 LON 

-4,8142000+03 ZMP 
5.4001985+00 RAMP 

-4. 8141993+03 ZME 
-5,8297688•01 DOA 

1,6406858+05 ZM 
2.6201826•01 RAM 

-5, 1887598+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,958 7460+03 ECCS 2 . 0031609+00 INCS 

VHS 3.1033574+03 RNMPS 1,7419162+00 APMPS 
TA S -6.8539523+01 EAS -4.7704515+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3,8462020-02 WY 
OX 9, 166 7937-01 QY 

4.9975590-01 
-3.2 705741-01 

•••••• CSM I MOON REF. /PHASE 100- 53 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.820000000000000+002 HRS. FROM LAUNCH 

RF.START COORDINATES C ER AND ER/HR I 

l ,93 77895+D3 DXL 
l .39AD 7D4+D2 VL 

5. 7333D47+D 2 
- l.D272808+02 
-6.686356D•DO 

7.5494612+Dl 

DXS 
VRS 
LNE 

DR 

4,5446716+D3 DYL 
4.55D836l+D3 PTHL 

-2.3569533+D3 DYS 
4.6D73381+D3 PTR 
6, 5862595+DD DSMP 

- 3,3332569+03 VT 

9,3526364+D4 
6.32545D3+Dl 

OX 1.5931956+03 OY 
V 2. l6DD429+03 PTH 

9,3526360+D4 
2. D9 53417+02 

OXG -4.299DD92+D4 OYG 
VE 8,3740235+D4 PTE 

4,8409829+D2 OXMP 
- 1,0993446+02 V~P 

4. 8409952+D2 OXME 
- 5,D248935+0D LOA 

9.l588575+D4 DXM 
~.18277D9+DI LOH 

-2, 2499652+D7 RAS 

!,499 1834+D2 RANS 
l .8D ll486+D2 INMPS 

-5.9285 D98+Dl SLRS 

- l.7829337+D3 DYMP 
4,55D8361+03 PTMP 

-l.95D8549+D3 OYME 
6,1551213+Dl ORP 

-2.95 1476D+D3 OYM 
2,D81D737+D2 VM 

-4.279D359+Dl LOS 

- 1. 755991D+D2 APFS 
1. 74l 9l 57+D2 APOS 
8.9136771+03 PERS 

-5. D716357>Dl DZL 
-4. 7092129+DI All 

3.9569297+03 ozs 
-4, 6341467+DI AZR 

8,!9D2341-Dl RSMP 
3.1807172+03 SEASV 

l.4145D43+D3 oz 
6,3341578+DI AZ 

7 . 1862D35+04 OZG 
l.32D9127+00 AZE 

4.1649988+D3 DZMP 
-4,7 D9213D+Dl AZMP 

8.2213684+02 DZME 
- !.1623488- D2 LRP 

l.46522D7•D3 DZM 
3.347D768+D3 ARGM 
!.D34893D+02 DES 

1,1726717+02 RPS 
- 8.8855903•D3 TFPS 

! . DllD654+Dl MTAS 

-2. 31295•4•02 
-6.9088274'01 

-1. 2264874+02 
-8, 5484l'ol•Ol 

b.q86044.3t-Ol 
-8. 37774D6+J l 

3. 5593661+02 
-l.257e5•5•D2 

3.5587076+02 
- 9.0387909•01 

-4.2900 103• 02 
-q. 2 140::l b3+01 
-4.2qoo1ot::+o£ 
-1. 7837235'0 2 

5. e1232,,.•02 
7 , D83D09• 01 

-l.6413l7b+Jl 

2. 968D984+03 
8.2665030•01 
l,199H81•02 

-8.6531 193-01 PX 
-2.2963535-Dl sxo 

3.9776829-Dl PY 8,D20458!-0l Pl 4,4553663-01 
5,9571441-Dl SYO -6,8377894-Dl SZO -4.2 13>132- 0l 

FEB. 1971, 6 HRS,, 19 MINS,, 60.0DD SECS. G,H.T. USNM USFT I SEC 

3 DAYS, 9 HRS,, 59 MINS., 59.999 SECS. G.E.T, RAGR .22876!404128408+)03 

RXYZ 
ROXYZ 

-.23306354182421500+000 
,96376045531146132+000 

.83369 7D3355973909+0DD 
-.13328972330745557+0DO 

• 491856076399375 26•00D 
- • ll 537448797665493+DOD 



SELENOCENTRIC 
XL -8.0265535+02 YL 
RL 3.4289054+03 OEC L 

SE LENCGRAPHIC 
XS -2.4030 116+03 

AL TS 2.4914118+03 
LTS -2.461383 0-0 1 
LIN 1.7210335+02 

TRA LT 2.49 11706+03 

GEOCENTR IC 

vs 
LATS 

LN S 
LAN 

RPALT 

8 . 53 1 5223+04 Y 
2. 10 24 152+05 OEC 

GEOGRAPH IC 
XG - I. 8242044+05 VG 
ALT 2.067998 7+05 LAT 

EAR TH -1" CON PLANE 
XHP -2 • 6qq0R9 7+03 
RMP 3.4289054+03 
XME -2. 1023088+05 
OIA 5.0365484+00 

PLA NETARY COORDINATES 

YM P 
OEMP 
YME 

LI A 

XM 8.6 117 817+04 YM 
RM 2.0753 17 9+05 DEM 

X SUN 5. 60944 60+07 Y SUN 

2.871 1972+03 ZL 
2.9604605+0 1 RAL 

-2.40046 27+03 
7 .8748472+00 
7 . 582922.0+0 I 

-4 .9 316152+01 
2.03081 99+ 0 3 

ZS 
LONS 

LH 
LAP 

1.6 78003 2+ 05 z 
2.6444250+01 RA 

-4.6458752 +04 ZG 
206446756+01 LON 

-2. 1044988+03 ZMP 
3.4828923+00 RAMP 

-2. 1044984+03 ZME 
-5.8842826 +0 1 DOA 

1.64929 12+0 5 ZM 
2.62 94119+01 RAM 

-5. 1649987+ 07 ZSUN 

SE LENJCEN TRIC OSCULATING ELEMFNTS 
SMAS -2.9566'29+03 ECCS 2.0040357+00 INC S 

VHS 3. 1044715+03 RNMPS 1.1954633+00 APMPS 
TA S -3.6988963+0 1 EAS -2.244 1650+01 MAS 

SE LENOCENTRIC UNIT VECT ORS 
WX -3.6462815-02 WY 
QX 9. 1679092-01 OY 

4.99 75557-0 l 
-3.2683204-01 

*•**** CSM I MOO N REF. / PHASE 100- 54 
MEAN-OF -EPOC H 197 1 

wz 
oz 

082664495906 1046+002 HRS. FROM LAUNCh 

RES TART COORDINATES I ER ANO ER /HR I 

1. 6939 196+03 OXL 
I .O 561656+02 VL 

4.6979329•02 
- 1.35030 40+02 
-6. 6 73542 7•0 0 

2.5 738540+ 01 

9. 3626165 +04 
6o 3 049712+0 l 

DX S 
VRS 
LNE 

OR 

OX 
v 

02~ 

5.0207846+03 DYL 
5.1242860+03 PTHL 

- 1. 6090930 +03 ovs 
5. 174172 2+ 03 PTR 
6.5876507+00 OSMP 

-2.1553508+03 VT 

2.0555592+03 DY 
2.1626086+03 PTH 

9.3626184+04 
1 .942663 1+02 

OXG -2·24397e6+04 OVG 
VE 8.4951189+04 PTE 

2. 0 830775+02 DXMP 
- 1.4 20562 1+0 2 VMP 

2 . 0 8307 57+02 DXME 
-5.0264962+00 LOA 

90 1 932266+04 DXM 
6.2428649+0 1 LOH 

-2.2483342+07 RAS 

1.4991636+02 RANS 
1.8009915+02 INMPS 

-2.3691237+ 01 SLRS 

- 1.170 63 17+03 OYMP 
5.1242860+03 PTMP 

- 1.338053 1+03 CYME 
6.1034953+01 ORP 

-2.9652254 +03 OYM 
1.9366725+02 VM 

- 4 .2746237+01 LOS 

- l.7 55990 D+02 APFS 
1. 741 9 149+02 APOS 
8.9176442+03 PERS 

- 7.7477363+0 2 OZL 
-2.46 7341 2+ 01 All 

4.84 12526+03 ozs 
-2.4617566+01 AZR 

8.1511773-01 RSMP 
4.7038835+03 SEASV 

6 0648350.6•02 
3.7658431•01 

DZ 
AZ 

-6. 7063786+0 2 
-8.4404346 +:> 1 

-2.480U09+02 
-8.9418592+01 
6. 9 350093+01 

-5.5 311014+01 

-9. 7707937+ 0 1 
- 1 . 1658804+0< 

8 . 1933816+04 OZG -9.7740526+0 1 
6.9113849-01 AZE -9.05l0911+01 

4.9629268+03 DZMP 
-2.4673412+01 AZMP 

1.6214819+03 DZME 
- 1.0033548-02 LRP 

l .43960 69+ D3 DZM 
3.3456366+03 ARGM 
8 .84903 59+0 1 OES 

1 . 1725 117+0 2 RPS 
-6.88 !80D 5+03 TFP S 

1 . 009977 4+ 01 MTAS 

-5.0723444+ 0 2 
-9.465 1337+ 0 1 
- 5. 0723444+0" 
- 1.7690317+02 

5. 729 29'2•02 
7. l 37B <l 5• n 

- 1. 640093 7•01 

2. 968~~48+03 
8.2 66465 0+01 
1 . 1993341+0 2 

-6.65 31209-0 1 PX 
-2.295 1082-0 1 sxo 

3.9751101-01 PY 6. 0 2 13769-0 1 PZ 
5.9614120-01 SYO - 6.83495e6-0I SZO 

4,456004ti - Ol 
-4.212470 l · H 

FEB. 1971, 6 HRS., 59 MINS., 52.165 SECS. G.M.T. USNM USFT I Ste 

DAYS, 10 HRS., 39 MINS., 52.165 SECS. G.E. T. RA GR .236756131505109+003 

RXYZ 
ROXYZ 

.3425264266954 1790+000 

.84702797560472452+000 
.6914862 611 99 17043+000 

- .301820P3967 20 1552+000 
.384 13 77 2652837973+000 

-.2 1196695029300197•000 

SE LENOCENTRI C 
XL 1. )796363 +03 YL 
~L 2.966661 5+03 DE CL 

SE LENOGRAPHIC 
XS -2.924t342+03 

ALT S 2.0301679•03 
LTS -2.45 31770-0I 
LIN 1 .72 10 .330+12 

TRAL T 2.0309267+03 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

RPAL T 

6.U26337+04 Y 
2. 1056605+05 DEC 

GrnGRAPHIC 
XG -l.8619n6+05 YG 
ALT 2.07 1 243Q+05 L AT 

EART H- •OON PLANE 
XMP -Z.96~4 11 9+03 
RMP 2.96866 1 5+03 
XME -z . 10566 0 5+05 
CI A 5.03643 14+00 

PLANE TARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 8.4948700+04 YM 
RM 2 .0759764+')5 DEM 

xsur.1 5.6 122377+07 YSUN 

2.38 14 i27+03 ZL 
2.6464087+01 RAL 

-3. 7650864+02 
6.6364238+00 
7 .5492724+01 

-4.966 111 8+0 1 
2. 0309266+03 

l . 6787397+0 5 

ZS 
LONS 

LH 
LAP 

2. 6355603+01 RA 

- 1.3436245+04 ZG 
2.6358100+0 1 LON 

-3.649 1097+0 1 ZMP 
- 9. 1374863-03 RAM P 
-3.64~ 1630+01 ZME 
-5 .9200707+0\ DOA 

1 .6549254+05 ZM 
2.".>3540 17+0 1 RAM 

-S, 1 B24Q79+07 zsu~ 

SE LENOCENTR ! C OSCULAT IN G ELEMENTS 
SMAS -2.956019 7+03 ECCS 2.0042600+00 !NCS 

VHS 3·1047935+03 RNMPS 8.3272896-0 1 APMPS 
TAS 1 .3966437-07 EAS 0 .0000000 MAS 

SELENOCENTRIC U~!T VECTORS 
WX -3 • 8464898-')2 WY 
:JX 9. l &85469-IJl QY 

GA~MA TERMINATION 

4.9975570-01 
-3.26 70 2 14-0 1 

wz 
oz 

1 .3229448+03 DXL 
6.3646571+01 VL 

3.4308413+02 
-1. 7 266426+02 
-b.66469~3+00 

9.0692071+00 

ox s 
VR S 
LNE 

OR 

4.9235237+03 OYL 
5.370D151+03 PTHL 

- 7 .3586706+ 0 2 OYS 
5.41 7 573 1+03 PTR 
6.5682842+00 OSMP 

-1.9625561-06 VT 

- 1 . 7543955+03 DZL 
2 .6802766-07 AZL 

5.3525 170+03 ozs 
-2.0755 642-08 AZR 

6.1252116-01 RSMP 
5.4175731 +03 SEASV 

- 1. 232 1013 +03· 
- 1 . 0485047+ 02 

-3.9894915+02 
-9. 4251015+01 

6.902 123 7+01 
-2. I 71 951l+O l 

Q,3478898+04 
6.2639746+01 

OX 1. 9493224+ 03 DY -3.3 185724+02 DZ -6.~669268+02 

V 2.0673 75 6+ 03 PTH 6.4690639+00 AZ - 1.1459301 +02 

9.34 78899+04 
1. 640836 1+02 

OXG -6.6605939+03 OYG 6.5225875+04 DZ G -6.~85809 1+ 02 
VE 8.5489925+04 PTE 1 .5807796- 01 AZE -9.0576 53 7+01 

-4. 7 343 9 63-0 1 OXMP 
- 1.79 25 709+02 VMP 
-4 .7 213120-01 OXME 
-5.0272779+00 LOA 

9.2 155953+04 DXM 
6.2628 190+0 1 LO H 

-2.24 72496+07 RAS 

l.49ql634+02 RANS 
- 1.7 99097 1+02 INM PS 

1.6207746-07 SLRS 

-B.653 11 9 1-01 PX 
-2. 2 944094- 01 sxo 

-6.9 182434+01 DYMP 
5. 3700152+03 PTMP 

-2.36 26713+02 DYME 
6.0685126+01 DRP 

-2.9 74201 2+03 OYM 
1.8407206+02 VM 

-4.2720250+01 LOS 

- 1. 755~877+02 APFS 
I. 741 9 135+02 APOS 
8.9166699+03 PERS 

5 .34 19947+ 03 DZMP 
1 . 01475 56-07 AZMP 
2.0014856+03 DZME 

- 9 .1 375126-03 LRP 

1.42 25382+03 OZM 
3 03 446849+0 3 ARGM 
7.8523617+01 DES 

1.17242 17+0 2 RPS 
-5. 8606806+03 TFPS 

1.009 66 32+0 1 MTA S 

3.9736367-01 PY 8 .0219071-01 PZ 
5.9632626-01 SYO -6.6337230 - 0l SZO 

-5.4347970+02 
-9. 5606652 +O I 
-5. 4347971+0 2 
- 1. 7925709•0 2 

5.63408b~+J2 

7 . 17413 57+0 1 
- 1. 63 9 2 73 3+0 1 

2. 9 68C>bl 5 +03 
8. 266't4 95+0 1 
1.199<93s+n 

4.4563679-01 
-4. 2 118 549-0 I 
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TABLE A-1.- FREE-RETURN CIRCUMLUNAR COAST - Concluded 

(b) Transea rth coast (no midcourse correction) 

•••••• CSH I ~OON REF. /PHASE 101-
MEAN-O F-EPOCH 1971 FEB, 1971, HRS., 59 MINS., 52"185 SECS. G.H.T. USNH USFT _/ SEC 

.826644959081048+002 HRS. FROM LAUNCH OAYSt 10 HRS ., 39 MINS., 52.185 sec.s. G.E.T . RAGR .238756131585109+003 

RESTART COORDINATES ( ER ANO ER/HR I 

RXYl 
ROXYZ 

.34252642889541790+000 
, 84702797560472452+000 

.6914862611f917043•000 
-.30182083967201552•000 

.38413772652837973•000 
-.2 1196695029300197•000 

SELENOCENTR IC 
XL 1.1796383+03 YL 
RL 2,9686615+03 OECL 

SELENOGRAPHIC 
XS -2.q246342+03 

ALTS 200301679+03 
LTS -2.4531770-01 
LIN 1.7210330+02 

TRALT 2,0309267+03 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RP ALT 

X 8.6128 337+04 Y 
R 2, 1056605+05 DEC 

GEOGRAPHIC 
XG - 1,8819996+05 VG 
ALT 2.0712439+05 LAT 

EARTH-HOON PLANE 
XMP -2. 9684119+03 
RMP 2.9686615+03 
XME -2.1056605+05 
OJA 5.0364314+00 

PLANETARY COORDINATES 

YHp 
DEHP 
YHE 

LIA 

XM 6.49487Q0+04 YM 
RM 2.0759764+05 OEM 

XSUN 5.6122377+07 YSUN 

2.3814327+03 ZL 
206464087+01 RAL 

-3, 7650864+02 ZS 
6.6364238+00 LONS 
7.5492724+01 . LTE 

-4.9681118+01 LAP 
2. 0309266+03 

1.6787397+05 
2.6355603+01 RA 

- 1.3436245+04 ZG 
2·6358100+01 LON 

-3.8491097+01 ZMP 
-9.1 374863-03 RAMP 
-3.8491830+0 1 lME 
-5.9200707+01 ODA 

1•6549254+05 ZM 
2.6354017+01 RAM 

-5. 1824979+07 lSUN 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS -2.9560Q9 7+03 ECCS 2.0042800+00 INCS 

VHS 3, 104793 5+03 RNMPS 8.3272898-0 1 APMPS 
TAS 1.3986437-07 EAS 0.0000000 MAS 

SELENOCENTRIC UNIT VECTOR S 
WX -3.8464998-02 WV 
QX 9.1685469-01 QY 

•••••• CSM 

4. 9975570-01 
-3.2670214-01 

wz 
QZ 

l.3229448+03 OXL 
6.3648571+01 VL 

3,4308413+02 
-1. 7 266426+ 02 
-6 ·6646953•00 

9. 0692071 +00 

oxs 
VRS 
LNE 

OR 

409235237+03 DYL 
5.3700151+03 PTHL 

-7.3586708+02 DYS 
5.4175731+03 PTR 
6 ,5882842+00 OSMP 

-1.9625581-06 VT 

-1.75439~5+03 OlL 
2,6802766-07 AZL 

5.3525170•03 ozs 
-2. 0755842-08 AZR 

8,1252116-01 RSMP 
5.4175731+03 SEASV 

9.3478898•04 
6.2839746•01 

OX l .9493224+03 DY -3.3185724+02 Dl 
V 2. 0673756+03 PTH 6 .4890839+0~ AZ 

9. 34 78899+04 
l .840836 1+02 

OXG -6.6805939+03 OYG 8.5225875+04 DlG 
VE 8.5489925+04 PTE ( , 5807798- 01 AlE 

-4.7343983-0l OXMP 
- 1 , 7925709+02 VMP 
-4. 7213120-0 1 OXME 
-5.0272779+00 LOA 

9.2155953+04 OXM 
6, 2828190+01 LOH 

-2.2472498+07 RAS 

1.4991834+02 RANS 
- 1.7990971+02 lNMPS 

1.6207748-07 SLRS 

-6.9 162434+01 OYHP 
5.3700152+03 PTHP 

-2.3626713+02 OYME 
6.0685126+01 ORP 

-2.9 742012+03 OYM 
1.8407206+02 VM 

-4.2720250+01 LOS 

-1.7559877+02 APFS 
1.7419135+02 APOS 
8.9166899+03 PERS 

5.3419947+03 OZMP 
1.0147556-07 AZHP 
2.0014856+03 OZME 

-9. 1375128- 03 LRP 

1.4225382+03 OlM 
3.3446849+03 ARGM 
7.8523617+01 DE S 

1.1724217+02 RPS 
-8,8606808+03 TFPS 

1.0096632+01 MTAS 

-A.6531 191 -01 PX 3.9736367-01 PY. 8.0219071-01 PZ 
-2.2944094-01 SXQ 5.9632628-01 SYD -6.8337230-01 SlO 

-1.2321013+03 
-1.0485047+02 

-3.q894915•02 
-9.4251615+JI 

6.9021237+01 
-2. 1719512+01 

-6.666926&+ 02 
- 1.1459301+ 02 

-6.6658691+02 
-9.0578537+01 

-5.4347970+02 
-9.5808652+ 0 1 
-5.4347971+02 
- 1.7925709+02 

5.6340865+02 
7. I 741357+01 

- 1.6392733 +0 1 

2.96866 1 ~•03 
8.2664495+ () 1 
1.1992938+02 

4.4563079-Jl 
-4. 2118549-J I 

I MOON REF, /PHASE 101-
MEAN-OF-EPOCH 1971 FEB. 1971, HRS., 19 Ml NS., 60.000 SECS, G.M. T. USNM USFT I SEC 

,830000000000000+002 HRS. FROM LAUNCH 3 DAYS, 10 HRs •• 59 MINS., 59.999 SECS. G.E.T. RAGR .2438024711007~J•303 

RESTART COORDINATES I ER AND ER/HR I 

RXYl 
RDXYZ 

.61755786021354421+000 
• 76810041484416 %8+000 

.57640668817070669+000 
-.38022936973411595+000 

SELENOCENTRIC 
XL 2.1268282+03 YL 
RL 3.0936436+03 DECL 

SELENOGRAPH!C 
XS -3. 0051076+03 

ALTS 2. 1551500+03 
LTS -2.4490346-01 
LIN I . 7210324+02 

TRALT 2.1559088+03 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPALT 

8.6483854+04 y 
2.1054•85+05 DEC 

GEOGRAPHIC 
XG -1.8870664+05 VG 
ALT 2,0710819+Q5 LAT 

F.ARTH-~OON PLANE 
XMP -2.9164688+03 
RMP 3.0936436+03 
XME -2.1054 732+05 
DIA 5.0362223+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YHE 

LIA 

XM 8.4357026+04 YM 
RM 2,0763084+05 OEM 

XSUN 5.6 136468+07 YSUN 

1.9651063+03 lL 
1 .98 78938+01 RAL 

6 . 8836298+0 2 
4. 76 76486+00 
7 .5322825+01 

-4. 9865507+01 
2.0308991+03 

ZS 
LONS 

LTE 
LAP 

1.6775956+05 l 
2.6309361+01 RA 

3. 5396674+03 ZG 
2,6311855+01 LO~ 

1.0262131+03 ZMP 
- l.99~0371+00 RAMP 

1.0262127+03 ZMF 
-5.9378626+01 DOA 

I .65 77446+05 ZM 
2.6383826+01 RAM 

-5.1812348+07 lSUN 

SELENOCENTRIC OSC UL ATING cLEMENTS 
SMAS -2.9561489+03 ECCS 2.0042236+00 INCS 

VHS 3,1047204+03 RNMPS 6.4939290-0I APHPS 
TAS 2.0043934+01 EAS 1.1749281+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.8465753-02 WY 
QX 9. 1686503- 01 QY 

****** CSM 

4.9975616-01 
-3.2664030-0 1 

wz 
QZ 

1 . 0519436+03 OXL 
4.3026024+01 VL 

2.5712872+02 
1.6709816+02 

-6.6601279+00 
-2. 8 544252+0 I 

9.3319415•04 
~.2727669+01 

'.3319411+04 
1.7892540+02 

oxs 
VRS 
LNE 

OR 

OX 
v 

DXG 
VE 

- 1 . 0775276+02 OXHP 
l,6061477+02 VMP 

- 1.0775266+02 DXME 
-5.0275218+00 LOA 

9.2267472+04 OXH 
6.3029992+01 LO~ 

-2.2467021+07 RAS 

1.4991830+02 RANS 
-1.7991416+02 lNMPS 

1 . 19 642 92+01 SLRS 

-8.653 1161- 01 PX 
-2.2940773-01 sxo 

.3054483Q356406429•000 
-.2546329569 1886631+000 

.4.5809952+03 DYL 
5.2972675+03 PTHL 

-8.3813216+01 DYS 
5.3454920+03 PTR 
6.5885165+00 OSMP 
1.2278713+03 VT 

-2.2101612+03 DZL 
1.3402675•01 AZL 

5.3248592+03 ozs 
1.3279540+01 AlR 
8.1121051-01 RSMP 
5.2025566+03 SEASV 

l.6023107+03 DY -7.9625771+02 Dl 
2.0126119+03 PTH -1.1019880+01 AZ 

1.5754269+03 OYG 8 .5400871+04 DlG 
8.5420375+04 PTE -2.5806974-01 AZE 

5.6116330+02 DYHP 
5,2972675+03 PTHP 
3.9424990+02 OYHE 
6.0505341+01 ORP 

-2.9786645+03 OYH 
I. 7922752+02 VH 

-4.2706120+01 LOS 

- 1.7559867+02 APFS 
I. 7419128+02 APOS 
8.9184420+03 PERS 

5.2404822+03 DZMP 
103402675+01 AZMP 
1.9004442+03 DlME 

-8.6850126-03 LRP 

1.4139035+03 Dl H 
3.3442060+03 ARGM 
7.3491410+01 DES 

1 . 1723787+02 RPS 
-8.8809323+03 TFPS 

1.0097345+01 MTAS 

3.9729357-01 PY 800221560-01 Pl 
5.9637456-01 SYD -6. 8333974-01 SZD 

-1.4801062+03 
-1.1305347+ 02 

-4.6l6657b+02 
-9,6242154+01 

6. 88522'tb+Ol 
- 1. 789536 5+00 

-9.2151014+02 
- 1 .1509282+02 

-9.215422<.+Ul 
-9.<'561981+01 

-5. 324::t3b4+U£ 
-9.545bl05+01 
-5.3243365+02 
-1. 794"359Ht 0-' 

5. 5859609+02 
7.1924032+01 

- ! .6388589+01 

2.<J68b34b+J3 
8. 2664423+01 
1 .1993031+02 

4.456544 7-0 1 
-4.2116994-0l 

I MOON REF, /PHASE 101-
MEAN- OF-EPOCH 1971 FEB. 1971, HRS., 19 MINS •• 60.000 secs. G.H.T. USNH USFT I SEC 

,840000000000000+002 HRS . FROM LAUNCH DAYS, II HRS. , 59 MINS., 59.999 SECS. G.E.T. 

RESTART COORDINATES I ER ANO ER/HR l 

RXYl 
RDXYZ 

.13027004325472306+001 
,5957 7144512130051•000 

.13642235812572436+000 
-.46556038732778337+000 

.22035517975168392-001 
-.29536651411400995+0 00 

RAGR .258843538073118+003 



SELENOCENTRIC 
XL 4.4864137+03 YL 
RL 4.5123083+03 DECL 

SELENOGRAPHIC 
XS -2.6553684+03 

ALTS 3.5738147+03 
LT S -2.4366812-01 
LIN 1.7210316+02 

TR ALT 3.5745735+03 

GEOCENTRIC 

VS 
LA TS 

LNS 
LAN 

RPALT 

x 0. 7074703•04 v 
2.0996640+05 DEC 

GEOGRAPHIC 
XG -l.8077181+05 VG 
ALT 2.0652471+05 LAT 

E ARTH- ~OON PLANE 
XMP -2 .1 999570+03 
RM P 4. 5123 083+03 
XM E -2 .0992943+05 
or A 5 .0340 011+00 

PLINETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 8,2588290+04 YM 
RM 2.0772958+05 DEM 

XS UN 5.6 17844"1+07 VSUN 

407671740+02 ZL 
9.6365672-01 RAL 

3.6'•80757+0 3 
-4.8985055-01 

7. 4816443+01 
-5.04 15881+01 

2.0305179+03 

ZS 
LON S 

LTE 
LAP 

l.6708125+05 
2.6190472+01 RA 

5.3100837+04 ZG 
2 .6192966+01 LON 

3.9194701+03 ZMP 
-5. 0747418+00 RAMP 

3.9194690+03 ZME 
-5.9896749+01 DOA 

1.6660453+05 ZM 
2,6470938+01 RAM 

-5. 1774681+07 ZSUN 

SF LENOCE NTRIC nSCULATING ELEMENTS 
SMAS -2,9 576 64 9+03 ECCS 2.0035120+00 fNCS 

VH S 3.10 36 196+03 RNMPS 1.0331940-01 AP"PS 
TAS 6,0e55 1R5+0l EAS 4.0511178+01 MAS 

SE LENOCENTR!C UNIT VECTOR S 
WX -3, 64 6 6 186-02 WY 
Qx a.169~537-01 Qy 

4.9975669-01 
-3.2641704-01 

••**** CSM I MOON REF, /PHASE 101-
MEAN-OF-EPOCH 1971 

wz 
Ql 

·650000000000000+002 HRS. FROM LAUNCH 

RESTAR T COORDINATES C ER AND ER/HR I 

7 .5806860+01 DXL 
6.0653763+00 VL 

- 3.8577 53 1+01 
1.2605020+02 

-6.64611 50+00 
1. 0 979608+02 

DXS 
VRS 
LNE 

DR 

9.2670065+04 DX 
6 .2 473642+01 v 

9.2 670064+04 OXG 
1.6363011+02 VE 

-3 .99 13712+02 DXMP 
1.1930392+02 VMP 

-3.99 13726+02 OXME 
-5 .02762 29+00 LOA 

9.25941 78 +04 DXM 
6,36 31715+01 LOM 

-2.24'0686+07 RAS 

1.49918 2 7•02 RANS 
- 1 .7993034+02 !NMPS 

4.7 58 77 23 +01 SLRS 

-6,653 11 28-01 PX 
-2.2926444-0 1 sxo 

026 

3.4630436+03 OYL 
4 . 7184395+03 PTHL 

1.04931 9 2+03 DYS 
4.7728041+03 PTR 
6. 5888586+00 DSMP 
3.1283931+03 VT 

-2.7061651+03 OZL 
4.1530183+01 All 

4.6278890+03 DZS 
4.0954722+01 AZR 
8.0730223-01 RSMP 
3.6045543+03 SEASV 

- 1. 7168764•03 
-1.2 006774+02 

-5. 1110900•02 
-9. 7722780+J l 

6.6348899+01 
3.8766820+01 

4.711 9090+02 DY -1.3180580+03 OZ - 1.1726460+03 
1.8 260330+ 03 PTH -4.8660232+01 AZ -1.2162706+02 

2.4729754+04 DYG B.0813206+04 DZG -1.1726495+03 
6.4520474+04 PTE -9.2944740-01 AZE - 9.0428703+01 

1.5588799+03 OYMP 
4.7184395+03 PTMP 
l. 39 24824+03 DYME 
5.996371.2+01 DRP 

-2.9918527+03 DVM 
1.6478618+02 VM 

-4.2664008+01 LOS 

-1. 7559863+02 APFS 
1.7419119+02 APOS 
B.9151626+03 PERS 

4.4306500+03 DZMP 
4.1530163+01 AZMP 
1.0920069+03 DZME 

-7.0496227-03 LRP 

1.3861071+03 DZM 
3.3427851+03 ARGM 
5.8492455+01 DES 

1·1722196+02 RPS 
-8.6639824+03 TFPS 

1 . 0106136+01 MTAS 

3.9703877- 01 PY 8.0230613- 01 PZ 
5.9643334-0l SYD -6.8330029-01 SZO 

-4.5045068+02 
-9. 2830234• 01 
-4. 5045069+02 
- 1. 7996598•02 

5,442323b+02 
7. 2470560+0 l 

-l.6370 i 34+ 0 1 

2. 966<528+03 
B.2664D3+01 
1.1994203+02 

4.4571656-01 
-4.21 15065-0 1 

FEB. 1971, 9 HRS., 19 MINS., 60.000 SECS. G.M.T, USNM USFT I StC 

DAYS, 12 HRS.' 59 Mt NS,, 59.9 99 SECS. G.E.T. RAGR • 273664605045443+J03 

RXYZ 
RDX YZ 

.16428171661056962+001 
• 49666009466642 667+000 

- .327458 1 34 77 316428•000 -.27104173882995653+000 
-.46205 4 73105748411+000 -.28894468 636773836•000 

Sf LENOCENTR!C 
XL 6. 3465399+03 Yl 
RL 6.5131945+03 OECL 

SE LENCGRAPH!C 
XS -l.9 14749 2•03 

ALTS 5.5747007+03 
LT S -2.4243226-~ I 

LT N 1072 103 14+02 
TR.A L T 5.5754597+03 

GEnc:: NTR I C 

vs 
LAT S 

LN S 
LAN 

RPA L T 

X B. 7158377+04 Y 
R 2,00%637+05 DEC 

GEOGRA PHIC 
XG - 1 .6000476+05 VG 
ALT 2.0562~67+05 LAT 

EAR TH-MOON PLAN E 
XMP - l , 1420 n39+03 YMP 
RMP 6.5131944+~3 OEMP 
XME -2.0897M2+05 YM E 
OTA 5,0333171+00 Lll 

PLANEHRY COORDINATES 
X~ B.08 11 837+04 YM 
"" 2.0762601+05 DEM 

XSUN 5 .t220 395+07 YSUN 

- 1.1277440+03 
-8.2396169+00 

6, 2162739+03 
-2.9633376+00 

7.4310069+01 
-5. 0966 342+ 0 I 

2.0300375+03 

I L 
RA L 

ZS 
LON S 

L TE 
LAP 

1.6629156+05 
2.6100472+01 PA 

9,8223919+04 ZG 
2.6 102969+01 LON 

b.379460 6 +03 ZMP 
-5. 7105572+00 RAt"P 

6,3794567+03 lME 
-6,0410032 +01 DOA 

leb741930+05 ZM 
2.655545 1+ 0 1 RAM 

-5. 17369 67+ 07 ZSUN 

SELENOCENTR!C OSCULATING ELEME NTS 
~MAS -2 . qb03 868+03 eccs 2.0024948+00 INCS 
Vi~S 3. 10249 73+03 R~MPS -4.4184864-01 APMPS 
Tl\S 7. 940 7~27+01 EAS 5.9897970+01 MAS 

SELENOCENTR ! C UNIT VECTORS 
WX -3.84t-~224-02 WY 
QX 9 .!710nl - OI QY 

+ ••••• C SM 

4.9975641-01 
-3.2620397-01 

wz 
QZ 

- 9.3344973+02 
- 1.0075962+0 1 

-3.)6 71 223+02 
1. 0711998+0 2 

-6.6315073+00 
-1. 6469906+02 

OXL 
VL' 

oxs 
VRS 
LNE 

OR 

2.8681011+03 DYL 
4.2666622+03 PTHL 

1.3895266+03 DYS 
4.3470764+03 PTR 
6.5~86780+00 DSMP 
3.5199477+03 VT 

-2.6657676+03 DZL 
5.5199030+01 AZL 

4,0893570+03 DZS 
5•4069324+01 AZR 
8,0339332-01 RSMP 
2.5506903+03 SEASV 

9.1978914+04 
6.2339622+01 

DX - 1.1662856+02 DY - 1 . 3235657+03 OZ 
V 1. 7570605+03 PTH -6.6163486+01 AZ 

9.1978912+04 
1.4 645502+02 

DXG 4.4833425+04 OYG 7.0686447+04 DZG 
VE B.3715060+04 PTE -1.1000639+00 AZE 

-6 . 46 06301+02 DXMP 
1 .0014917+02 VMP 

-6.4808341+02 DXME 
-5.027774 2+00 LOA 

9.29 123 63+04 DXM 
6. 4233800+01 LOM 

-2.2434343+07 RAS 

I. 4991629+02 RANS 
- 1.7994538+02 !NMPS 

8.3120600+01 SLRS 

-6.6531144-01 PX 
-2.2916596-01 sxo 

1.7914377+03 DYMP 
4.2666621+03 PTMP 
l.6255636+03 DYME 
5.9416808+01 DRP 

-3.0047297+03 DYM 
1.5034920+02 VM 

-4.262 1903+01 LOS 

-1. 7559862+02 APFS 
I. 7419114+02 APOS 
6.9107206+03 PERS 

3.9679518-01 PY 
5.9641172-01 SYD 

3.6742457+03 OZMP 
5.5199030+01 AZMP 
5.3699146+02 DZME 

- 5.5279711-03 LRP 

1.3622221+03 DZM 
3.3413739+03 ARGM 
4.3493493+01 DES 

1 . 1720677+02 RPS 
-8.6865460+03 TFPS 

l.0119066+01 MTAS 

6 .0239297-01 PZ 
-6.6331480-01 szo 

-1.6795502+03 
-1.1903335+02 

-4.93400>56•02 
-9. 702£107+01 

6. 7646047+01 
5. 709370 9+0 1 

- 1.1497101+ 03 
- 1.3395916+02 

- 1. 149b 8b0+03 
- Q .0337319+01 

-3.9553026•02 
-9. 1065901+Jl 
-3.955302b+Ol 

I . 7950381+02 

5.298't007+02 
7. 3016005+01 

- l .6363&7 l+Ol 

2. %77724•03 
8.2663597+:)1 
1.1995879•0 2 

4,4577917-01 
-4, 2115779-01 

I MOON PEF. /PHA SE 101-
MEAN- OF-EPOCH 19 71 Fee. 1971, 10 HRS., 19 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

.660000000000000+002 HRS. FPOM LAUNCH DAYS, 13 HRS .. 59 ~tNs •• 59.999 secs. G.E.T. RAGR ,2669256 72017766+003 

RESTAR T COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYZ 

• 2312469b023145167+001 
.44746446013041 G02+000 

-. 76317109650629192+000 

SEL ENGCENTR! C 
XL 7.9639916+03 Yl 
RL B.62 29275+03 OECL 

SE LENOG RAPH!C 
XS - l.0461850+03 

ALTS 7 .6fl44338+')3 
LTS -2.411960 2-0 1 
LIN 1.7 21031 5+02 

vs 
LATS 

LNS 
LAN 

-.44935717076619387+000 

-2.69 71692+0 3 ZL 
-I, 2809399+01 RAL 

6.5365072+03 ZS 
-4.1447403+00 LONS 

7.3603705+01 LTE 
- 5.1516676+01 LAP 

-1.9117762+03 DXL 
- 1,6709654+01 VL 

- 6. 2 323320+02 
q .6966999+01 

-6.6 163072•00 
- 1.3516313+02 

oxs 
VRS 
LNE 

OR 

-.555 11413827566701+000 
-.27941512302654893+000 

2.600G769+03 DYL -2.6119807+03 DZL 
4.0260792+03 PTHL 6.2696837+01 AZL 

1. 5270236+03 DYS 
4.0933154+03 PTR 
6.587978!+00 DSMP 
3.5793186+03 VT 

3.7680476+03 ozs 
6.0977610+01 AZR 
709948359- 01 RSMP 
1.9856775+03 SEASV 

- l .6241576+03 
-l .l7452ll+J2 

-4. 746005 2+0,l 
-9.625 7654+01 
6. 7343689+01 
6.6511795+01 

• 

·-

( 

( 

l 



'(' 

( 

~ 

~ 

TRAL T 7,6851927+03 RPALT 

GEOCENTRIC 
x a.6991829•04 v 
R 2.0809255+05 DEG 

GEOGRAPHIC 
XG -1.2835840+05 VG 
ALT 2,0465084+05 LAT 

EARTH-MOON PLANE 
XMP 1,2313355+01 VMP 
RMP 9,6229275+03 OEMP 
XME -2. •791382+05 VME 
OIA 5.0322217+00 LIA 

PLANETARY COORDINATES 
XM 7,9027838+04 YM 
RM 2.0792613+05 DEM 

XSUN 5,6262313+07 VSUN 

2.0301153+03 

1.6552152+05 z 
2.6027104+01 RA 

1, 3597452+05 ZG 
2,6029608+01 LON 

8,5786509+03 ZMP 
-5.8081862+00 RAMP 

8.5786488+03 ZME 
-6.0931944+01 DOA 

106821871+05 ZM 
2.6637357+01 RAM 

-5.1699265+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,9632289+03 EGGS 2.0015596+00 INGS 

VHS 3.1010091+03 RNMPS -9,8625372-01 APMPS 
TAS 8,9053003+01 EAS 7,3892318+0! MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3, 8466487-02 MV 
QX 9.1715249-01 QV 

****** CSM 

4.9975573-01 
-3.2609949-01 

wz 
QZ 

U27 

9.1310239+04 
6. 22 75287+01 

DX -4.1633630+02 DV -1.2757294+03 DZ 
V !,7407238+03 PTH -7,4241735+0! AZ 

9,1310237•04 
1.3334961+02 

DXG 6,1318955+04 OVG 5.6065096+04 DZG 
VE 8,3093556+04 PTE -1.1552664•00 AZE 

-8.7262681+02 DXMP 
8,9917759+01 VMP 

-8.7262573+02 OXME 
-5,0273871+00 LOA 

9.3222016+04 OXM 
6,4836226+01 LOM 

-2.2417986+07 RAS 

1.4991833+02 RANS 
-1.7995238+02 INMPS 

1.1855395+02 SLRS 

-8.65 31182-01 PX 
-2,2910783-01 SXO 

!,8527807+03 DVMP 
4.0280792+03 PTMP 
1.6 874378+03 DVME 
5,8863948+0! DRP 

-3,0173152+03 OVM 
1.3591055+02 VM 

-4,2579805+01 LOS 

-!. 7559859+02 APFS 
1,74191!0+02 APOS 
8.9081794+03 PERS 

3.5579891+03 OZMP 
6.2696837+01 AZMP 
2.2211168+02 DZME 

-4.8!95524-Q3 LRP 

1.3362512+03 OZM 
3.3399725+03 ARGM 
2,8494524+01 DES 

!.1719934+02 RPS 
-8,8943079+03 TFPS 

1,0133641+01 MTAS 

3,9667569-01 PV 8.0243587-01 PZ 
5,9630022-01 svo - 6.8338906-01 szo 

- 1.1087371+03 
- 1.515844 2+02 

-1.1087397+03 
-9.0286674+01 

-3.65156 70+0 2 
-9.0091191+01 
-3.6515077+02 
l. 78%63 7•0 < 

5.1542057+n 
7.35609!>7+ 0 1 

- 1 .6351500+01 

2,9678502+03 
0. 2662B24+Jl 
1.1997423+02 

4.4580831-0 1 
-4.211951 8-0 1 

I MOON REF. /PHASE 101-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 11 HRS., 19 MINS., 60,000 SECS. G,M.T. USNM USFT I SEC 

• 870000000000000+002 HRS, FROM LAUNCH DAvs. 14 HRS •• 59 MINS., 59,q99 secs. G.E.T • RAGR , 303966738990093+003 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
ROXVZ 

,27445223847150384+001 
.41892481789951307+000 

-.1226 757 8779199694 +001 - .83051121~88883821+000 
-.43821254532900268+000 - • 271709 28 8644682 53+000 

SELENOCENTRIC 
XL 9,4519526+03 VL 
RL 1,0741035+04 DEGL 

SELENOGRAPHIC 
XS -1.1562330+02 

ALTS 9,8025416+03 
LTS -2.3995942-01 
LIN l, 7210320+02 

TRAL T 9,8033008+03 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

RPALT 

x 8.6688425+04 v 
2.0709026+05 DEC 

GEOGRAPHIC 
XG -8.8226153+04 VG 
ALT 2.0364853+05 LAT 

EARTH-•OON PLANE 
XMP 1.2088829+03 
RMP 1,0741035+04 
XME -2.0681505+05 
01 A 5,0321019+00 

PLANEURY COORDINATES 

VMP 
DEMP 
VME 

LIA 

XM 7.7236472+04 VM 
RM 200802394+05 OEM 

XSUN 5.6304200+07 VSUN 

-4.2248726+03 ZL 
-1.5443590+01 RAL 

1.0702643+04 
-4·8061808•00 

7 .329 7352•01 
-s. 20 t..6697+01 

2 .0313964+03 

z s 
LONS 

L TE 
LAP 

1.6477783+05 
2.5963219+01 RA 

!.6395936+05 ZG 
2,5965731+01 LON 

!,0617692+04 ZMP 
-5. 7873055+00 RAMP 

1.0617691+04 ZME 
-6.1471872+01 DOA 

!,6900270+05 ZM 
2,6716652+01 RAM 

-5, 16615!5+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,9662637+03 ECCS 2.0009667+00 INGS 

VHS 3.0994224+03 RNHPS - 1 .5295388+00 APMPS 
TAS 904886495+01 EAS 8,4773670+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.8467330-02 WV 
OX 9,1711545-01 QV 

•••••• CSM 

4.9975421-01 
- 3.2617433-01 

wz 
QZ 

-2.8602254+03 DXL 
-2,4 083884+01 VL 

-8,9994127+02 
0,0618957+0 1 

-6 ,6005180+00 
-1.0636422+02 

DXS 
VRS 
LNE 

DR 

2.4350863+03 DVL 
3,8616410+03 PTHL 

1.6093820+03 DVS 
3,9309996+03 PTR 
6.5867590+00 DSMP 
3,5653226+03 VT 

-2.5472002+03 DZL 
6, 7408357+01 All 

3,5567966+03 DZS 
6,5090756+01 AZR 
7,9557282-0 1 RSHP 
1·6556667+03 SEASV 

9,0662891+04 DX -5,9452245+ 02 DV -1.2370033+03 DZ 
6,2251465+0! V 1.7454399+03 PTH - 7.7679575+01 AZ 

9,0662887+04 DXG 7.3340421+04 DVG 3.7907043+04 OZG 
1.1 828473+02 VE 8,2564670+04 PTE -1.1834485+00 AZE 

- 1. 0 830816+03 DXMP 
8.3504528+01 VMP 

- ! ,0830805+03 DXME 
-5 .0266114+00 LOA 

9.3523116+04 OXM 
6.5438971+01 LOH 

-2.2401617+07 RAS 

!,4991842+02 RANS 
- 1 . 7994594+02 !NHPS 

1.5388495+02 SLRS 

-A .65Jl266-0l PX 
-2.29 14951 - 01 sxo 

1 .8753296+03 DVHP 
3.8616409+0:! PTMP 
1.7105251+03 OYME 
5.8304383+01 DRP 

-3.0296088+03 OVM 
1.2147223+02 VM 

-4.2537 711+01 LOS 

- l. 7559848+02 APFS 
1.7419104+02 APOS 
8,9102639+03 PERS 

3 .3578700+03 OZMP 
6,7408358+01 AZHP 
2 .3359416+01 DZME 

-5.4716220-03 LRP 

1.3101969+03 DZH 
3.3385807+03 ARGM 
1.3495552+01 DES 

1.1720478+02 RPS 
- 8,9016586+03 TFPS 

1.0149213+01 MTAS 

3,9676121-01 PV 8,0240639- 01 PZ 
5.9608836-01 SYO -6.8353008-01 SZO 

- 1 .579365 9+03 
-l.1613915•J2 

-4.6026b9ts+ J2 
-9.561914<+01 

6. 684182 2+0 1 
7.2107465+ 0 1 

-1.0783907+03 
-l. 7231768+02 

- 1. 078'to::!B9•03 
-9,0256124+01 

-3.4658144+0 2 
-8.9498021+01 
- 3.4658145+02 
1. 78410!>7+.;2 

5, 0097524+0 2 
7.410545 3+0 1 

-1.6339 119+0 I 

2.9691312+'3 
a. 2661635+01 
I .I 998402+0.! 

4.4576525- 0 1 
-4.2 12661 8-Jl 

I MOON REF. /PHASE 101-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 12 HRS., 19 MINS .. 60.000 secs. G.H.T. USNM USFT I Ste 

.aaooooooooooooo+oo2 HRS, FRO• LAUNCH DAYS, 15 HRS., 59 MINS., 59.999 secs. G.E.r. RAGR .3190078059b24l~ + JJ 3 

RESTART COORDINATES I ER ANO ER/HR I 

RXVZ 
RDXVZ 

.31536123637807066+001 
.40044533317672647+000 

S EL ENOC ENTR IC 
XL !,0860831+04 YL 
RL 1.2844604+04 DEGL 

SELENOGRAPHIC 
XS 8,5737305+02 

ALTS 1.1906110+04 
L TS -2.3872216-01 
LIN !. 7210334+02 

TRAL T ! , 1906869+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

B.6298739+04 V 
2,0607362+05 DEC 

GEOGRAPHIC 

-5.7181861+03 
- 1.7130554+01 

1.2762507+04 
-5.2229586+00 

7,2791007+01 
-5.2616071+01 

2 .0344923+03 

1.6405305+05 
2. 5905259+01 

-.16603648220725267•001 
-.42935119114514397•000 

ZL -3. 785306!+03 OXL 
RAL -2,7 766632+01 Vl 

ZS 
LONS 

LTE 
LAP 

- 1.1692652+03 
8. 6156697+01 

-6.5841424•00 
7 .0414579•01 

oxs 
VRS 
LNE 

QR 

-. 10991228663734474•001 
- • 265 768874399402 84•000 

2.3276705+03 OVL 
3. 7460707+03 PTHL 

1.6733085+03 ovs 
3,8192445+03 PTR 
6.5850225+00 OSHP 
3,5344758+03 VT 

-2.4956918•03 
7.0650584•01 

OZL 
All 

3.4036203+03 ozs 
6, 7734565+01 AZR 
7,9166141-01 RSMP 
1.4471038+03 SEASV 

z 
RA 

9,0030344+04 
6.2253758+01 

DX -7.1393987+02 DV -1.2116301•03 DZ 
V !. 7600628+03 PTH -7 .8695300+01 AZ 

-l.54483bCJ+Jj 
- 1 .15 10536+ 02 

-4.494947,;+02 
-9.5085258+01 

6.63404't.i+ Ol 
7.5753404+01 

-1. 058Hu6+03 
1.6867249 +02 

XG - 4.2473421+04 VG 
ALT 2.0263189+05 LAT 

1,8043526+05 ZG 
2.5907779+01 LON 

9. 0030339•04 
1.0324595+02 

OXG 
VE 

8.0202654+04 OVG 1.7436196+04 OZG - 1 .0584069•03 
8.2082930+04 PTE -1.2048279+00 AZE - 9,0236046+01 



EARTH-MOON PLANE 
XMP 2,4340889+03 
RMP l.2844604+04 
XME -2.0568733+05 
DIA 5,0333083+00 

PLANETARY COORDINATES 

VMP 
DEMP 
VME 

LIA 

XM 7.5437908+04 VH 
RM 2.0812142+05 DEM 

XS UN 5,6346058+07 VSUN 

l,2546277+04 ZMP 
-5, 7394423+00 RAMP 
l. 2546277+04 ZME 

-6,2037649+01 DOA 

l,6977123+05 ZM 
2,6793330+01 RAM 

-5. 1623738+07 ZSUN 

SELENOCENTRIC OSCULATING ELEM EN TS 
SMAS -2.%94421+03 ECCS 2,0009379+00 INCS 

VHS 3,0977631+03 RNMPS -2,07 11095+00 APMPS 
TAS 9,8784677+ 01 EAS 9,3663365+01 MAS 

- 1.2845211 •03 DXMP 
7,0020509+01 VMP 

-1·2845187+03 OXHE 
-5.0254062+00 LOA 

9.3815650+04 DXM 
6,6042011 +01 LOH 

-2.2385237+07 RAS 

[ ,4Q91862+02 RANS 
- 1,7992131+02 INMPS 

l . 0911443+02 SLRS 

SELENOCENTR IC UNIT VECTORS 
WX -3.8469442-02 WV 
QX 9.l69b'J97-0 l QV 

4.9975107-0l 
-3.264862 7-0L 

WZ . -8,6531438-01 PX 
QZ -2,2932341-01 SXO 

****** CSM 

OZB 

1.8884739+03 DV'1P 
3. 7460707 +03 PTMP 
l . 7 242140+03 DVME 
5.7737646+01 DRP 

-3. 0416104+03 OVM 
1.0703421+02 VM 

-4.2495625+01 LOS 

- 1, 7559821+02 APFS 
I, 7419095 +02 APOS 
8.9194692+03 PERS 

3,2179317+03 DZMP 
7 .0650584+ 01 AZMP 

- 1.1522227+02 DZME 
- 7,9648546- 03 LRP 

1.2840617+03 DZH 
3.3371987+03 ARGM 
3,5849657+02 DES 

1.1722731+02 RPS 
- 8 ·9 lllli5+03 TFPS 

1.0165530+01 HTAS 

3.9711788-01 PY B,0228145-01 PZ 
5.9576964-01 svo -6.8 374225-0 1 szo 

-3. 3410833+02 
-8.9101960+01 
-3;3410833+02 

1. 7785061+02 

4·8650543+02 
7 ,4649460+01 

-1. 6326733+J l 

2. 972227 2+03 
8.2659864+01 
l '1998449+02 

4.456924&-0l 
-4. 2137269-01 

I MOON REF. /PHASE 101-
MEAN-OF-EPOCH 1971 4 FEB. 1971, 13 HRS,, 19 MINS,, 60.000 SECS. G,M,J, USNM USFT I SEC 

,890000000000000+002 HRS , FROM LAUNCH 3 DAYS, 16 HRS ., 59 MINS., 59,999 SECS, G.E.T. RAGR .334048872>34743+003 

RESTART COORDINATES I ER AND ER/HR I 

RXVZ 
RDXVZ 

, 3 54 72202 753640099+ OD l 
.38745823155093113+000 

-.20860746508033558+001 -. 13624839119320093+001 
-,42233482388427780+000 -.261 13749026190615+000 

SELENOCENTRIC 
XL 1.2216391+04 VL 
PL l,4928902+04 DE CL 

SE LENOGRA PHIC 
XS l.8658315+03 

ALTS l.3CJ90408+04 
LTS -2.3748422-0 1 
LIN 1.7210363+02 

TRALT l,3991167+04 

GtoCENTR I C 

vs 
LATS 

LNS 
LAN 

RPALT 

8.5848712+04 y 
2.Q5Q4537+05 DEC 

Gt0 GR.6PHIC 
XG 5,7141154+03 VG 
ALT 2.0 160364+05 LAT 

EARTH-,,,CON Pl AN E 
XMP 3e68420B2+03 
RMP l ,4928902+04 
X~E -2.0 453437+0 5 
DI A 5.0365385+00 

PLl.NE TA RV COORDINATES 

VMP 
DEMP 
VME 

LIA 

XM 7.3632321+04 YM 
RM 2.0021e58+05 DEM 

XSllN 5.63878135+0 7 VSUN 

-7.1843025+03 ZL 
- l,8319167+01 RA L 

l .4742366+04 
-5.508 116 5+ 00 

7.2284673+01 
-5.31~4274+01 

2 .0399988+03 

ZS 
LONS 

L TE 
LAP 

l.6333995+05 z 
2.5851277+01 PA 

l .84437 76+0 5 lG 
2,5853806+01 LO~ 

l.4301291+04 ZMP 
- 5,6882730+00 RAMP 

l.43Cll290+04 ZMF 
-6,2636497+01 DOA 

I . 70 52426+05 l M 
2.6867388+01 RAM 

-5.1585934+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,Q727359+03 ECCS 2.0016812+00 INCS 

VHS 3.0960466+03 RNMPS -2.6100997+00 APMPS 
TAS l.Ol5645e+o2 EAS l.0116870+02 ~AS 

-4,6923040+03 DXL 
-3,0459237+0 1 Vl 

-l .432n69+03 
8,2786849+01 

-6.5671837+00 
-1.0869698+02 

oxs 
VRS 
LNE 

DR 

2,2521804+03 DYL 
3,6610046+03 P THL 

1,730 1402+03 DYS 
3.7379187+03 PTR 
6,5827714+00 OSMP 
3.5014519+03 VT 

-2,4549077+03 DZL -l,5179l>l+03 
7.3022274+01 AZL - l , 142 84 77+J2 

3.2839014+03 ozs 
6.9510833+01 AZR 
7,8774966-01 RSMP 
1.3083847+03 SEASV 

- 4.4ll6)bU+02 
-9. 462t:i43.h01 

6.5839548+01 
7.e264bl>+Ol 

8.9407301+04 DX -8. 0113929+02 DY - 1.1970596+03 DZ -),0459027+03 
6. 2274344+01 V l • 7800809+03 PTH -7, 8615389+01 AZ l, 5~.32521+02 

8,940730 1+04 DXG 8,1523667+04 DVG - 3.9589107+03 DZG - l.045538btB 
8,82254 71+01 VE 8.1626434+04 PTE -1,2250051+00 AZE -9,02221~7+Jl 

- 1.4796943+03 OXMP 
7,5640521+01 VMP 

- 1.47%929+03 DXME 
-5,0237346+00 LOA 

9.40'19604+04 OXM 
6.6645327+01 LOM 

-2.2368844+07 RAS 

l,4991898+02 RANS 
- 1.7987387+02 INMPS 

2.2424428+02 SLRS 

1,9000383+03 DVMP 
3,6610046+03 PTMP 
1.7363315+03 DVME 
5. 7163402+01 ORP 

-3, 0533196+03 DVM 
9,2596454+01 VH 

-4.2453544+01 LOS 

- 1,7559766+02 APFS 
1 . 7419082+02 APOS 
8,9382068+03 PERS 

3.1124111+03 DZMP 
7.3022273+01 AZMP 

-2. 1939605+02 DZME 
- 1 .2 765411-02 LRP 

l.2578482+03 DZM 
3,3358265+03 ARGM 
3.4349758+02 DES 

1.1727080+02 RPS 
-8,9232054+03 TFPS 

l.O!B2449+01 MTAS 

-3. 2512562+02 
-8 .8819028+0 l 
-3, 251256H02 
I. 7726442+u2 

4. 7201246+0 2 
7. 519299 5+J l 

- l.6314337+01 

2. Q77733b+J3 
8,26573H+J1 
1.1997222+02 

SELENOCEN TRI C UNIT VECTORS 
WX -3.8473859-02 WY 
QX 9,1666254-0 l QV 

4.9974528-01 
-3.2708772-01 

wz -B.653 1753-0l PX 
QZ -2,2965915-0 1 SXO 

3.9780581-01 PY 8,0204004-01 PZ 
5,9533933-01 SYD -6.8402873-01 SZO 

4,4551346-0l 
-4.2151594-01 

+••••• CSM I MOON REF, /PHASE 101-
MEAN-OF-EPOCH 1971 FEB. 1971, 14 HRS ., 19 MINS,, 60,000 SELS, G.M,T, USNM USFT I SEC 

, 900000000000000+002 HRS, FROM LAUNCH DAYS, 17 HRS., 59 MINS ., 59.999 secs. G,E, T, RAGR ,340089939907068+003 

RFSTART COORDINATES I ER AND ER/HR I 

RX YZ 
R DXVl 

• 39 296139093 936 84 8+ 00 l 
,37775780143298684+000 

-.25054966299932657+001 -.162 17126996114299+001 
-,41670905B6198D293+000 -.25745444123571984+000 

SE LENOCFNTR IC 
XL 1. 3533329+04 YL 
RL l .6994 104+'J4 OECL 

SE L F.NCGRAP HIC 
x s 2. 9069606+03 

ALTS l.6n5561Q+04 
L TS -2.36245Q2-01 
LIN l."1210413+02 

TRA.LT l.605'6369+04 

GEnCENTR IC 

vs 
LATS 

LNS 
LAN 

PPAL T 

8.53532ll+04 v 
2.0400563+05 DEC 

GEOGRAPHIC 
XG 5. 3029298•04 VG 
ALT 2,0056388+05 LAT 

EARTH- MOON PLANE 
XMP 4.9583743+03 
R~P 1.6994104+04 
XME -2.0335 703+ 05 
OJA 5.041949 3+00 

PLANETARY COORDINATES 

VMP 
DEMP 
VMf 

LIA 

XM 7 .1819882+04 YM 
QM 2.083 1 540•05 OEM 

XSUN 5.t- 429682 +07 YSUN 

-B,6287638+03 ZL -5,5850707+03 DXL 2.l95794b+03 DYL 
3,5955711+03 PTHL 

-2,4222068+03 DZL 
7 ,4833158+01 All -l.9186708+01 RAL -3,2521321+01 VL 

l.6657888+04 
-5. 7151207+00 

7 . 1778346+01 
-5.37 10672+01 

2. 0485080+03 

ZS 
LONS 

L TE 
LAP 

l. 6263296+05 l 
2. 5800092+01 RA 

l . 7584807+05 ZG 
2,5802631+01 LO~ 

1.6 168624+04 ZMP 
-5.6403198+00 RAMP 

1,6168624+04 ZME 
-6. 32 75355+01 ODA 

l.7126173+05 ZM 
2,6938820+01 RAM 

-5. 1548102+07 ZSUN 

- 1.6923127+03 
8.0101021+01 

-6. 5496444+00 
6.98q0819+01 

oxs 
VRS 
LNE 

DR 

!, 7840061+03 DYS 
3, 6762920+03 PTR 
6,5800072+00 OSMP 
3,4703303+03 VT 

3.1848935+03 DZS 
7.0730315+01 AZR 
7,8383731 - 01 RSMP 
1.2132314+03 SEASV 

s. a1eqe95+04 
6.2308561+01 

DX - B,6894177+02 OV -1,1906480+03 DZ 
V 1.8033974+03 PTH -7.8147274+01 AZ 

8. 8789889+04 
7 . 3218623+01 

DXG 7,7286387+04 DVG - 2.4829733+04 DZG 
VE 8.1183624+04 PTE - 1 . 2457284+00 AZE 

- l.6702355+03 DXMP 
7, 2 950980+0 l VMP 

-l,6702360+03 OXME 
-5,02 15610+00 LOA 

9,4374965+04 DXM 
6.724~895+01 LOM 

-2.2352439+0 7 RAS 

l .9 123039+03 DVHP 
3.5955711+03 PTHP 
l.7491561+03 OVHE 
5.6581375+01 ORP 

-3. 0647364+03 OVM 
7.8158957+01 VM 

-4,241l469+0! LOS 

3.0281854+03 DZHP 
7,4833158+01 AZMP 

-3. 0228501+02 OZME 
-2.0344147-02 LRP 

1.2315588+03 DZH 
3.3344640+03 ARGM 
3.2849859+02 DES 

- l.4965Ub7+03 
- I. l362097+J2 

-4. 3462!>53•J~ 
-9.4229CJltHJl 
6·5 339134+01 
8,0047869+01 

- 1. 0390090+03 
l .443u 770+02 

-l.0388725+03 
- 9. 0212142+01 

- 3.183Uul<:t+02 
-8. 860631 l+Dl 
-3.1830620+02 
1. 766>456+ J2 

4.574977D+J2 
7.5736059+01 

- 1.6301933+01 

(' 

( 

~ 

~ 



( 

~ 

~ 

SELENOCENTR!C OSCULATING ELEMENTS 
SMAS -2,976 1227+03 ECCS 2,0034004+00 !NCS 

VHS 3.0942844+03 RNMPS -3.1454843+00 APMPS 
TAS l ,0363389+02 EAS 1·0765036+02 MAS 

l.4991958+02 RANS 
-l,7979902+02 INMPS 

2,5927 748+02 SLRS 

SELENOCENTRJC UNIT VECTORS 
WX -3.8481935-02 WV 
QX 9,1619436-0l QV 

4,9973557-01 
-3.2802840-01 

WZ -8.6532278-0l PX 
QZ - 2,3018508-01 SXO 

****** CSM 

U29 

- l.7559665+02 APFS 
l.7419059+02 APOS 
8,9688831+03 PERS 

l,1733899+02 RPS 
- 8.9384884+03 TFPS 

l,0199855+01 MTAS 

3,9888212-01 PY 8.0166182-0l PZ 
5,9479345-01 SYO - 6.8439204- 01 SZO 

2.9962429+03 
8.2653909+01 
l.1994387+02 

4.4523174- 0l 
-4.2169679-01 

I MOON REF, /PHASE 101- 10 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 15 HR S .. 19 MINS .. 60.000 secs. G.M.T. USNH USFT I SEC 

,910000000000000+002 HRS. FROM LAUNCH DAYS, 18 HRS,, 59 MINS., 59,999 SECS. G.E.T. RAGR ,413100687939305+J Ol 

RESTART COORDINATES ( ER AND ER/HR I 

RXVZ 
RDXVZ 

,43034319906387605+001 
• 37016120132884049+000 

-.29 198416476768677+001 -.18776248564542324+001 
-.41213321626747207+000 -. 25447016338732247+000 

SELENOCENTR!C 
XL 1.4820734+04 VL 
RL l,9)41706+04 OECL 

SELENOGRAPHIC 
XS 3,0795716+03 

ALTS l, 8 103213+04 
LTS -2.3500725-0 1 
L !N l . 7 210493+02 

TRALT l ,B !OH72+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 5,4821500+04 v 
2.0295369+05 DEC 

GEOGRAPHIC 
XG 9,6265962+04 VG 
ALT 1,9951194+05 LAT 

EARTH-MOON PLANE 
XMP 6.2566118+03 
RM P l, 9041 706+04 
XME -2.0215529+05 
DIA 5,0500529+00 

PLANETARY COORDINATES 

VMP 
DEMP 
VME 

LI A 

XM 1 ,0000767+04 VM 
RM 20084 1190+05 OE M 

XSUN 5.6471448+07 VSUN 

- 1,0055741+04 ZL 
- 1 ,9852032+ 01 RA L 

1. 85 19025+04 
-5.8721908+00 

7 .1272030+01 
-5,42 54445+01 

2.0606179+03 

ZS 
LONS 

LTE 
LAP 

1.6192786+05 z 
2.5750950+01 RA 

l,5539685+05 ZG 
2.5753499+01 LO N 

l,7888327+04 ZMP 
-5.597 1059+00 RAMP 
l. 7888327+04 ZME 

-6.3960975+01 DOA 

l.7198360+05 ZM 
2. 7007621 +01 RAM 

-5, 1510242+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS -2.9795823+03 ECCS 2.0062997+00 INCS 

VHS 3.0924875+03 RNMPS -3,6 760374+00 APMPS 
TAS l.0521748+02 EAS 1.1 33383 7+02 MAS 

SELENOCENTRIC U~IT VECTORS 
WX -3,8495354-02 WV 
QX 9,1553074-01 QV 

****** CSM 

4,9972048-0l 
-3.2935603-01 

wz 
Ql 

-6.4664152+03 OXL 
-3, 4156553+01 VL 

- l,94815 19+03 
7 . 7872089+01 

-6. 5 315279+00 
- 1. 4324344+01 

oxs 
VRS 
LNE 

DR 

2.1516378+03 OYL 
3,5435012+03 PTHL 

l.8365872+03 DYS 
3,6281861+03 PTR 
6.5767317+00 OSMP 
3,4420933+03 VT 

-2,3 956088+03 OZL 
7,6259641+01 AZL 

3.0994131+03 ozs 
7.1569735+01 AZR 
7,7992385-01 RSMP 
l.1470518+0 3 SEASV 

8,8175306+04 
6.2353428+01 

DX - 9.2422252+02 DY - l . 1904126+03 OZ 
V 1.8289272+03 PTH - 7,7595227+01 AZ 

8,8175302+04 
5.8222421+01 

OXG 6 , 7845204+04 OVG -4 .3774071+04 OZG 
VE 8,0747848+04 PTE - l.2675570+00 AZE 

- 1,8571877+03 OXHP 
7,0722231+01 VMP 

-1.8571884+03 DXME 
-5.0188548+00 LOA 

9.4t:41721+04 OXM 
6,7852693+01 LOM 

-2 .2336023+07 RAS 

1, 499205 1+02 RANS 
- 1,7969202+02 INMPS 

2.9421812+02 SLRS 

-8.6533089-01 PX 
-2.3092857-01 sxo 

109258946+ 03 DYMP 
3.5435012+03 PTMP 
1.7633122+03 OYME 
5,5991343+01 ORP 

-3,0758604+03 OYM 
6.3721685+01 VM 

- 4.2369401+01 LOS 

- 1, 7559499+02 APFS 
l . 7419021+02 APOS 
9,0139465+03 PERS 

2.9579413+03 DZMP 
7,6259636+01 AZMP 

-3. 7120227+0 2 OZME 
-3, 1175334- 02 LRP 

l.2051961+03 OZH 
3.3331111+03 ARGM 
3.1349959+02 DES 

1 . 1743554+02 RPS 
- 8.9575173+03 TFPS 

l . 0217645+01 MTAS 

4,0040168-01 PY 8 ,0112672-01 PZ 
5,9412877-01 SYD -6.8483420-01 SZO 

-1.479 1600+03 
-l. l 30733l+J2 

-4.2932551+02 
-9.3877761+01 
t. 4839200+ 01 
8.1329384+01 

- l.036197>+03 
l. 3732140+02 

-1. 0360356+03 
-9.0204869+01 

-3.129117<+)2 
-8.8439945+01 
-3.1291173+02 
l. 7601756+02 

4.429624!>+02 
7.627b 65 7+0l 

- l .62895 20+0 l 

2.9983527+03 
8. 264'i3<ib•Ol 
1 . 198961 &+02 

4.448J079-0l 
-4.2 19159 1-0 1 

I MOON REF, /PHA SE 101- 11 
MEAN-OF-EPOCH 1n1 4 FEB. 1971, 16 HRS., 19 MINS., 60,dOO SECS. G.M.T . USNH USFT I SEC 

.9200000 00000000+002 HRS, FROM LAUNCH DAYS, 19 HRS .. 59 MINS., 59,999 secs. G.E.T. RAGR ,l91720738517lb0+002 

RESTART COORDINATES I ER AND ER/HR I 

RXYl 
ROXVZ 

.46704055449290798+001 

.36398059772524036+000 
-.333003 14497729069•001 -.2 1308284364177688 +0 01 
-.408364 83635984503+000 -.25201381288939405+000 

SE LENOCENTR I C 
XL 1,6084566+04 VL 
RL 2.1073448+04 DECL 

SELENOGRAPHIC 
XS 5,0831496+03 

ALTS 2.0134953+04 
LTS -2.337b82l-OJ 
LIN l, 7210612+02 

TRALT 2.0135713+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

8.42597 10+04 y 
2.0188870+05 DEC 

GEOGRAPHIC 
XG 1.3253251+05 VG 
ALT 1. 9844694+05 LAT 

EARTH-MOON PLANE 
XMP 7. 5792068+03 
RM P 2,1073448+04 
XME -2 0009 2885+05 
D!A 5, 0612730+00 

PLANETARY COORDINATES 

VMP 
DEMP 
YME 

LIA 

XM 6.8175145+04 VM 
RM 2,0850806+05 DEM 

XSUN 5,65 13184+07 YSUN 

- 1.1468407+04 ZL 
- 2 , 0379163+01 RAL 

2.0332406+04 
-5.9955252+00 

7 .0765723+01 
-5.4704622 +01 

2.0769377+03 

ZS 
LONS 

L TE 
LAP 

l .6122142+05 
2.5703324+01 RA 

l,2460810+0 5 ZG 
2. 5705882+01 LON 

l,9557073+04 ZMP 
- 5,5586019+00 kAMP 

1,9557072+04 ZMF 
-6,4699977+01 DOA 

1.7268983+05 ZM 
2.7073788+01 RAM 

-5,1472355+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2,9830942+03 ECCS 2.0105858+00 INCS 

VHS 3,0906666+03 RNMPS -4,2 002714+00 APMPS 
TAS l .0644694+02 EAS l . 1838750+02 MAS 

SELENOCENTR IC UNIT VECTORS 
wx -3.8516169-02 ~y 4.9969827-0l wz 
QX 9,1464542-0l QV -3.3111706-01 QZ 

- 7 ,33843 15+03 DXL 
-3,5489 130+01 VL 

-2.2011382+03 
7 .5963628+0 1 

-6.5 128378+00 
- l . 1668659+02 

oxs 
VRS 
LNE 

DR 

2.1157118+03 DYL 
3,5009409+03 PTHL 

l.8886183+03 DYS 
3.5898090+03 PTR 
6,5729465+00 DSHP 
3.4167568+03 VT 

-2.3737043+0 3 OZL 
7.7409756+01 AZL 

3.0231207+03 DZS 
7.2137147+01 AZR 
7,7600933-01 RSHP 
l.1011365+03 SEASV 

8.7561427+04 
6.2406925+01 

DX -9, 7097960+0 2 DY - l .1949416+03 OZ 
V 1,8560617+03 PTH -7,7072169+Dl AZ 

8, 7561425+04 
4.3234851+01 

OXG 5;3901504+04 OYG -5,9531907+04 DZG 
VE 8.0314973+04 PTE -l.2906489+00 AZE 

-2,04 12540+03 OXMP 
6.8Bl65D7+0l VMP 

-2.0412539+03 OXME 
-5.0155782+00 LOA 

9,4899857+04 DXM 
6, 8456697+0 l LOM 

-2.23 19595+07 RAS 

l,4992187+02 RANS 
- l.7954799+02 INHPS 

3.2907144+02 SLRS 

-8.65342 80- 0l PX 
-2.3191648-01 sxo 

l ,9408972+03 DYMP 
3, 5 009409+03 P TMP 
l.7788865+03 OYHE 
5.5393067+01 DRP 

-3. 0866914+03 OYM 
4,9284622+01 VM 

-4,2327337+01 LOS 

-l, 7559242+02 APFS 
l.7418963+02 APOS 
9.0759305+03 PERS 

4.0241802-01 PY 
5,9 334181-01 svo 

2.8972975+03 DZHP 
7.7409750+01 AZHP 

-4,3 052927+0 2 DZHE 
- 4,5759285-02 LRP 

l.1787626+03 DZM 
3.3317680+03 ARGH 
2.9850059+02 DES 

l.1756409+02 RPS 
- 8,9808610+03 TFPS 

l.0235715+01 MTAS 

8,0041435-01 PZ 
-6.8535735-01 szo 

-l .464&819+J3 
-l, 126Dll+J 2 

-4.249008 3+02 
-9.3564095+01 

6.43397'1+01 
8.224672 2+0 1 

- l.0364B9+03 
1.3231409+02 

- l .036:Jb7.i::+03 
-9.0 199425•01 

-3. 085003z+n 
-B . 830550il•Ol 
-3 .0850033+ 02 

l . 753 !>004+02 

4.284l)805+J2 
7.68207::tl+JL 

- 1 .62 77101+01 

3.0 14CJ7 2b+03 
8.2643bt.l+::>l 
1.1 982598+02 

4.4429336-01 
-4. 2217388 -Jl 



****** CSM I MOON REF. /PHASE 101- 12 
MEAN-OF-EPOCH 197 1 

• 930000000000000+ 002 HRS . FROM LAUNCH 

RES TART COORDINAT~S I ER AND tR/HR I 

030 

FEB . 1971, 17 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 20 HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR .342131408240430+002 

RXYZ 
ROXYZ 

• 50317215349 397 52 2+001 
.358 78979120810691+000 

-.37367824566076553+001 -.23817884821955762+001 
-.40523 144189704967+000 -.24996~58373045412+000 

SFLFNOCENTRIC 
XL 1.7 3 289 1 5+04 YL 
RL 2.30909 72+04 OECL 

SELENOGRAPHIC 
xs 6.2174798•03 

ALT S 2·2152478+04 
LTS -2.3252605-01 
LIN 1.7210779+02 

TRALT 2.2 153238+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

8.3672108•04 y 
2.oogo9n+os oEc 

GEGGR APH IC 
XG 1.5944388+05 VG 
ALT 1.9736802+05 LAT 

FhlH~-MCON PLANE 
X"1P 8.CJ264A90+03 
RM P 2·3090972•04 
r.~E -l.99 67739+05 
DI A 5. () 7 ~0 139+00 

PLANETARY COORD INATE S 

YMP 
OEMP 
YME 

LIA 

XM 6.6343195+04 YM 
RM 2.0860387+05 DEM 

XSUN 5.6554g90+07 YSUN 

-1.2869230+04 ZL 
-2.0807845+01 RA L 

2.2102597+04 
-6.0950490•00 

7 .0259426+01 
-5.5330098•0 1 

2 .0980934+03 

ZS 
LONS 

LTE 
LAP 

1.60 51115+05 z 
2.5656836+01 RA 

8.5'>B83A2+04 ZG 
2. 56 59405+0 l LON 

2.11 79457+04 ZMP 
-5.524320 7+00 !<AMP 

2.1179456+04 ZME 
-6. 5498795+0 1 DOA 

1.7338038•05 ZM 
2.7137318+01 PAM 

-5. 1 43444 1+ 07 ZSUN 

SE LE, CCENTR I C OSCULATING ELEMEN TS 
SM AS -2.9866373+03 ECCS 2.0164 704+ 00 I NCS 

VHS 3.0188328+03 RNMPS -4.7 165555+00 APMPS 
TI S 1.0741221+02 EAS 1. 2290625+02 NAS 

SE LENOCENTRIC UNIT VECTORS 
WX -3 .8546693-02 WY 
OX 9. 1 35115 1-01 QV 

4.9966703-01 
-3 .3335596-01 

+it•••• CSM I MOON PE F. /PHASE IOI- 13 
MEAN-OF-EPOC H 1971 

•z 
QZ 

.94 0000000Q~nooo+002 HRS. FROM LAUNCH 

RES TA RT COORDINATES I ER ANO FR /H R I 

-8.2027212+03 DXL 
-3.6599236+01 VL 

-2·4517566•03 
7 .4288660•01 

-6. 49 35 764•00 
3.7980574+08 

ox s 
VA S 
LNE 

OR 

2.08553 92+03 DYL 
3.4653956+03 PTHL 

1.9404317•03 DYS 
3.5587107+03 PTR 
6.5686536+00 OSMP 
3.3940487+03 VT 

-2.3554908+03 OZL 
7.8353477+01 AZL 

2.9532429•03 ozs 
7.2502467+01 AZR 
7.7209462-01 RSMP 
1.0699787+03 SEASV 

8.6q46646+04 
6.2467628+01 

OX -1.0116902+03 DY - 1.2032299+03 OZ 
V 1088443 73+03 PTH -7.6613631+01 AZ 

e. 69'•6646+04 
2.82544RO+O l 

OXG 3.6453430+04 DYG - 7.1072127+04 DZG 
VE 7.9882287+04 PTE -1.3150197+00 AZE 

-2.2229279+03 DXMP 
6.7 146073+01 VMP 

-2.2229275+03 OXME 
-5.01 16953+00 LOA 

o.~149366+04 OXM 
6 .9060882+01 LOM 

-2.2303154+07 RAS 

1.4992378+02 RANS 
-1.7936200+02 INMPS 

3.6384386+02 SLR S 

-8.6535947-01 PX 
-2.3317458-0 1 SXO 

1.9572257+03 DYMP 
3.4653956•03 PTMP 
1.7957927+03 OYME 
5.4786331•01 DRP 

-3.0972293+03 OYM 
3.4847741+01 VM 

- 4 .228528 1+01 LOS 

- t.7 558867+02 APFS 
1.7418877+02 APOS 
9.1574863+03 PERS 

2.8434727+03 OZMP 
7. 8 353477+01 AZMP 

-4.8304 720+02 OZME 
-6.4597173-02 LRP 

1.1522609+03 OZM 
3.3304346+03 ARGM 
2.e350 150+02 oE s 

1.1772818+02 RPS 
-9.0091029+03 TFPS 

1.0253956+01 MTAS 

4.0498239-01 PY 7.9950395-0l PZ 
5.9242916-01 SYO -6.8596330-01 SZO 

- 1.4529820+03 
-1. 1221996+02 

-4.2131067•02 
-9.32 8343!+01 

6.3840755•01 
8.2890842•01 

- 1. 0391461•0:1 
1.286077 5•02 

-1 .0391780• 03 
-9.0195210•01 

-3.0479174•02 
-8.819H 82 +Jl 
-3.0479 176•02 
l. 7464871+02 

4.138358!:1•<>2 
7. 736l4b4+Jl 

- l .~26467 l•Ol 

3. 0358283+J 3 
a.2636558+01 
1 .1973017+02 

4.436018<-01 
-4.2247117-01 

FEB. 1971, 18 HRS •• 19 MINS., 600000 SECS. G.M.T. USNM USFT I SEc 

DAYS, 2 1 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR • 492542077963679+002 

RXYZ 
ROXYZ 

• 538822 14866090322•001 - • 4 l 406641892688 176+001 -.26308695869221892+001 
• 3543 109 341 7 876826+000 -.4026087025591432~•00 0 -.248244059 30316317+000 

SE LENOCENTR! C 
XL 1 .85566 77+04 YL 
QL 2.50Q5739+04 DECL 

S ELENCGRAPH! C 
XS 7.382484 1+03 

ALT~ 2.4 157245+04 
LTS -2.3128707- n 
LIN l.721100t+02 

TRAL T 2 .4 15aro5+f)4 

GfOCEN TR IC 

YS 
LATS 

LNS 
LA N 

RPAL T 

9. 30617f:3+04 y 
l. q97lb l 2+05 DE: 

GEOGRAPHIC 
XG 1.7527754+05 YG 
ALT l. 9627434+05 LAT 

fART~-,.-CON PLANE 
XMP L0 2q875 Q+04 YMP 
RMP 2. 5t)957 3Q+0'• DEMP 
XM !: -l .9d4r059+:J5 Y"IE 
OIA. ~.09 46b0 l+ OO LIA 

PLANETARY COORDINATES 
X"1 6.4505~87+04 YM 
~M 2.0 869Q J5+05 OEM 

XSUN 5·6 5Q6 ~65+Q7 YSUN 

- 1 .4260 17 2+04 lL 
- 2 • 11640 l 5+ 0 1 RA L 

2.38328 13•04 
-6.17716Q)+00 

6.9753 138•01 
-5.58595R5+01 

2.1247314•03 

ZS 
LONS 

L TE 
LAP 

1. 5979504•05 
2.5611200+01 PA 

4.1370210+04 ZG 
2.561378 0 +01 LO' 

2.275872l+C4 ZMP 
-5.49368~1+00 RAMP 
2.2758721+04 /ME 

-t.6363626+01 ODA 

1.74055 21+05 ZM 
2.7198208+01 RAM 

-5.1396499+07 ZSUI\ 

SELENOCENTHIC OSCULATING ELEMENT S 
SMAS -2.Q'1)l'J96+03 ECCS 2.024 171 2+00 lNCS 

VHS 3.086<1'H5+03 RNMPS -5.2230526•00 APMPS 
TA S 1.0816237+02 EAS 1.2697321+02 MAS 

SELENOCEN TRI C UN IT VECTORS 
WX -3.p589H5-02 WY 
QX q.1210 172-11 QV 

4.9962462-01 
-3.3~11498-01 

••**** CSM I •OCN REF. /PhASE 101- 14 
MEAN-OF-EPOCH 1971 

• Z 
oz 

.95000 0000000000•002 HRS. FROM LAUNCH 

A~START COORO!NATES I ER ANO ER/HR I 

-9.0605399+03 DXL 
-3.7541046+01 Vl 

-2. 7 0038 19+ 03 
7. 2789039•0 1 

-6.47374 71+00 
3·7•d0578•08 

oxs 
VR S 
LNE 

DR 

2.0595049+03 DYL 
3.4351813+03 PTHL 

1.9921775+03 DYS 
3.5332407+03 PTR 
6. 5638556+ 00 OSM P 
3.3736384+03 VT 

-2.3402456+03 DZL 
7. 9 138195+01 AZL 

2.8879250•03 oz s 
7.2713021+01 AZR 
7.6817914-0l RSMP 
1.0499302+03 SEASV 

e.6329697+04 
6. 2534503+0 1 

OX -1.0479693+03 DY -1.2145522+03 OZ 
V 1.9138268+03 PTH -7.6225718+01 AZ 

~.6 329692+04 
l ·3280295+01 

OXG 1.6726025+04 OYG - 7.7660290+04 OZG 
VE 7.9447909+04 PTE -1.3406404+00 AZE 

-2.4025668+03 OXMP 
6, 5652333+01 VMP 

-2.4025656+03 OXME 
-5.0071690•00 LOA 

9 .5 390236+ 04 OXM 
609665227+01 LOM 

-2.2296702+0 7 RAS 

1.4992636+02 RANS 
-1.7912899+02 INMPS 

3.9854306+02 SLRS 

1.9747478+03 OYMP 
3.4351813+03 PTMP 
l.81389e4+03 OYME 
5.4170915+01 DRP 

-3.1074742+03 DVM 
2.0411020+01 VM 

-4.2243229+0 1 LOS 

-1. 7558340+02 APFS 
1.7418753+02 APOS 
9.2614219+03 PERS 

2.7946162+03 OZMP 
7.9138195+01 AZMP 

-5.3060670+02 OZME 
-8.8204676-02 LRP 

1.1256933+03 OZM 
3.3291109+03 ARGM 
2.6850256+02 DES 

1 . 1793131+02 RPS 
-9.0428455+03 TFPS 

1.0272256+01 MTAS 

-l.442969!)+03 
-l. 1187b%+ J2 

-4. 1821970•02 
-9.303 lbl 8+0 1 
6. 3342240+01 
B.332666.l+Ol 

-l.04372.?:j+J3 
l.2577M7J+D2 

- 1. 0437168+03 
-9.0191925+01 

-3.0l5o;95<t)2 
-8.8098600•J l 
-3.0159954•02 

1. 7391041•02 

3.99247l5•J2 
7. 790367ij+J1 

-1.62522:.0•0I 

3.0624662+J3 
0. 262 795 4•J l 
1.1960576•02 

-8.6538205-01 PX 
-2.3472753-01 SXO 

400814352-0l PY 7.9837450-01 PZ 4.4273794-01 
5.9138760-01 SYO -6.8665399-0 1 SZO -4.2280826-J l 

FEB. 1971, 19 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, 22 HRS., 59 MINS., 59.999 SECS. G.E.T . RAGR • 642952747o8o929•JJ2 

RXYZ 
RDX YZ 

• 57405171786925304•001 
.350 35521928884217+000 

- • 45421394565148666+001 -.28783642340551093+001 
-.40040551038728354+000 -.24678495544271692+000 

(' 

( 

\ 

~ 



0 

.... 

( 

SELENOCENTRIC 
XL l.0769959+04 YL 
RL 2.7089016+04 DECL 

SELENOGRAPHIC 
XS 8.5781436+03 

ALTS 206150522+04 
LTS -2. 3004694-0l 
LIN l.7211304+02 

TRALT 2.6151282+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

8.2430955+04 y 
l.9860694+05 DEC 

GEOGRAPHIC 
XG \. 7908299+05 VG 
ALT l.9516516+05 LAT 

EARTH-MOON PLANE 
XMP l.1696263+04 
RMP 2. 7089016+04 
XME -l.9709821+05 
DIA 5.ll75570+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 6.2660996+04 YM 
RM 200879448+05 OEM 

XSUN 5.6638210+07 YSUN 

-l.5642826+04 ZL 
-2. 1465307+01 RAL 

2. 5525351+04 
-6.2462005+00 

6.9246858+01 
-5,638 \70l+Ol 

2.1575219+03 

ZS 
LONS 

LTE 
LAP 

l.5907145+05 z 
2.5566202+01 RA 

-5.2790908+03 ZG 
2o5568793+0l LON 

2,4297193+04 ZMP 
-5,4661504+00 RAMP 

2.4297193+04 ZME 
-6.7300372+01 DOA 

l.7471428+05 ZM 
2.7256455+01 RAM 

- 5.1358530+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -2.9937280+03 ECCS 2.0339138+00 INCS 

VHS 3.0851726+03 RNMPS -5 • 7l 77860+00 APMPS 
TAS l.0873684+02 EAS 1.3064665+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 3.8647925-02 WY 
QX 9.1038776-0l QY 

4.9956877-01 
-3. 3943355-01 

****** CSM I MOON REF, /PHASE 101 - 15 
MEAN-OF - EPOCH 197l 

wz 
oz 

,960000000000000+002 HRS. FROM LAUNC~ 

RESTAR T COORDINATES ( ER ANO ER/HR I 

-9. 9128950+03 OXL 
-3,8352531+01 VL 

-2 .9473107+03 
7 .1424372+01 

-6.4533532+00 
-B.8427274+01 

DXS 
VRS 
LNE 

DR 

831 

2.0365ll5+03 DYL 
3.4091212+03 PTHL 

2.0439184+03 ovs 
3.5122493+03 PTR 
605585533+00 OSMP 
3.3552123+03 VT 

-2.3274391+03 DZL 
7.9797176+01 All 

2.8258786+03 OZS 
7 .2802016+01 AZR 
7.6426288-01 RSMP 
l.0384822+03 SEASV 

-l.43448bl+03 
- l .ll57906+02 

-4.155 7590+02 
-9 .2805386+01 

6.2844190•01 
e.3603418•01 

B.5709563+04 
6.2606772+01 

OX -l.0809142+03 DY - 1.2283766+03 OZ -l.049b449+J3 
V 1.9440830+03 PTH -7.590H36+0l AZ l.2356254• 02 

8. 5 709561+04 
3,583ll49+02 

OXG -3.9148442+03 OYG -7.8906450+04 DZG -l.0495264+U3 
VE 7.9 010479+04 PTE -1.3674726+00 AZE -9.0189876+01 

-2.5804366+03 OXHP 
6.4294612+01 VHP 

-2.5804359+03 OXME 
-5. 0019583+00 LOA 

9.5622458+04 OXM 
7.0269709+01 LOH 

-2,2270238+07 RAS 

\,4992975+02 RANS 
-1.7884395+02 INMPS 

4.3317802+02 SLRS 

-8.6541169-0l PX 
-2.3659838-01 sxo 

l.9933299+03 
3. 4091213+03 
l . 8330698+03 
5. 35~6587+01 

OYMP 
PTMP 
DYME 

ORP 

- 3.1174257+03 OYM 
5. 9744345+00 VM 

-4.2201184+01 LOS 

- l.7557626+02 APFS 
l. 7418582+02 APOS 
9.3907418+03 PERS 

2.7494483+03 OZMP 
7.9707178+01 AZMP 

-5.7448750+02 OZME 
-l.l7l0070-0l LRP 

l.0990624+03 OlM 
3.3277968+03 ARGH 
2.5350354+02 DES 

l.1817683+02 RPS 
-9.0827125+03 TFPS 

l.0290494+01 MTAS 

4.1194692 - 0l PY 7 .9700425-01 Pz 
5.9021353-01 SYD -6.8743128-0l SZO 

-2.9879475+02 
-8,80l5614•n 
-2,9879475+02 
l. 7313<1 2•02 

3. 8464324 .. 02 
7.8444437• 01 

-l.6239791+()1 

3.0952567•03 
8.261773:>•01 
l.1944994+02 

4.4168288-01 
-4.2318555-)l 

HB. 197l, 20 HRS., 19 MINS., 60.000 SECS. G.M.T. USNH USFT I Ste 

DAYS, 23 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR , 7933634l 741 0 l 7b+JJ< 

RXVZ 
R OXYZ 

.608906l639481485l+OOl 

.34678983989231084+000 
-.49415922630947068+001 -.3l245l2058l592249+001 
-.39855402220378938+000 -.24554389981897457+000 

SELENOCENTRIC 
XL 2,0970323+04 YL 
RL 2,9071895+04 UECL 

SELENOGRAPHIC 
XS 9.8044633+03 

ALTS 2.8 133400+04 
LTS -2.28 80568- 0l 
LIN l . 72ll687+02 

TRALT 2.8134161+04 

GEOCENTRIC 

YS 
L~TS 

LNS 
LAN 

RPALT 

X 8.1Bl420+04 Y 
R l.9748159+05 DEC 

GEOGRAPHIC 
XG 1.7073768+05 VG 
ALT l,9403979+05 LAT 

EARTH-~CON PLANE 
XMP lo 3119194+04 
RMP 2.9071895+04 
XME -l,9577006+05 
DIA 5.1449928+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LI A 

XM 6.0811097+04 YM 
RM 2.0888925+05 OEM 

XSUN 5.6679824+07 YSUN 

-1.7018515+04 ZL 
-2.1724125+01 RAL 

2. 7l8l863+04 
-6 .3051517+00 

6.8740588+01 
-5.6894908•01 

2.197l63l+03 

ZS 
LONS 

L TE 
LAP 

l.5833904+05 
2,5521666+01 RA 

- 5.1069503+04 ZG 
2.5524268+01 LON 

2.5796555+04 ZMP 
-5,44 12377+00 RAMP 

2. 5796555+04 lME 
-6,8314514+01 DOA 

l,7535755+05 lM 
2.7312057+01 RAM 

-5.1320533+07 ZSUN 

SEL ENOCEN TRIC OSCULATING ELEMENTS 
SMAS -2.9972276+03 ECCS 2.0459326+00 INCS 

VHS 3.0833710+03 RNMPS -6.1986377+00 APMPS 
TAS 1.0916176+02 EAS l.3397074+02 MAS 

-l.0760612+04 OXL 
-3 ,906ll36+0l VL 

-3. l 927824+03 
7,0165689+01 

-6.4323981+00 
-1.0261991+02 

oxs 
VRS 
LNE 

DR 

2.0157870+03 DYL 
3. 3863698+03 PTHL 

2.0956750+03 DYS 
3.4949129+03 PTR 
6. 5 5 27492+00 CSMP 
3.3384974+03 VT 

-2.3166769+03 Dll 
8.0354473+01 All 

2.7661794+03 ozs 
7 .2793501+01 AZR 
7,6034631-01 RSMP 
1,0338525+03 SEASV 

8.5085412+04 
6.2683843+01 

OX -l.1112969+03 DY -l.2443062+03 OZ 
V l,9751085+03 PTH - 7.5640588+01 AZ 

0.5085411+04 
3,4334750+02 

OXG -2.4056212+04 QYG -7.4788134•04 DZG 
VE 7 . 8568978+04 PTE -l,3954808+00 AZE 

-2. 7567375+03 OXHP 
6.3043758+01 VMP 

- 2.7567372+03 QXHE 
-4. 99602 l 2+00 LOA 

o.5846023+04 OXM 
7,0874299+01 LOH 

-2. 2253763+07 RAS 

1.4993409+02 RANS 
- l,7850196+02 INMPS 

4,6775907+02 SLRS 

2.0128519+03 OYHP 
3.3863698+03 PTMP 
l.8531866+03 CYHE 
5.2913126+01 DPP 

-3.1270839+03 OYM 
3.5153796+02 VM 

-4.2159146+01 LOS 

- l.7556687+02 APFS 
l.7418355+02 APOS 
9.5486881+03 PEPS 

2.7070544+03 DZMP 
B.035448l+Ol AZMP 

-6.1560398+02 DZME 
-1.5179687-01 LRP 

l,0723707+03 OZM 
303264923+03 ARGM 
2.3850451+02 OES 

1,1846792+02 RPS 
-9.1293531+03 TFPS 

1.0308544+01 MTAS 

SELF.NDCENTRIC UNIT VECTORS 
WX -3.8724764-02 WY 
QX 9.DR34092-0l QY 

4,9949698-01 
-3.4334743-0l 

WZ -8.6544970-0l PX 
QZ -2. 3880797- 01 SXO 

4.1643378-0l PY 7 ,9537115-01 Pl 
5.8890346-0l SYD - 6 08829700-0l SZO 

****** CSM 

- l .427;t.742•0j 
-l.ll3llb5+02 

-4.1329640+02 
-9.2601981•01 

6.2340605+01 
8.37594!>3•Jl 

-1.0572483+03 
l.2178777+ 02 

- l . 057210!>+03 
-9. 018806:-,+01 

-2.9628515+02 
-8.7941633•01 
-2.962b5l6+02 

l .7Z3ll04•J2 

3. 7002 !>4 7+ lJ£ 
7.89847't.l.•.)l 

- 1.6227339+01 

3.134t:j979 .. 0~ 
8,2605791>01 
1.1926007+ 0£ 

4.4041750-Jl 
-4. 23603>9-Jl 

I MOON PEF . /PHASE lOI- 16 
MEAN-OF-EPOCH 1971 FEB . 1971, 21 HRS., 19 MINS • • 60 . 000 secs . G.M.T. USNM USF T I Ste 

.970000000000000•002 HRS. FROM LAUNCH 4 DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .9437740871334.l.8+00.l. 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXVZ 

SELENOCENTRIC 

.64341946396720838+001 

.34351861290609603+000 
-.53393475198168568+001 
- • 397002 98726914658+000 

XL 2.2158939+04 YL -l.8388358+04 lL -l .1604380+04 DXL 
RL 3,1045320+04 OECL 

SELENOGRAPHIC 
XS l.1061452+04 

ALTS 3.0106826+04 
LT S -2.27563 75- 01 
LIN l.7212165+02 

TRALT 3.0107585+04 

YS 
LATS 

LNS 
LAN 

RPAL T 

-2.1949446+01 RAL 

2. 8803528+04 
-6.3561832+00 

6.8234326+01 
-5. 7397591+01 

2.2443840+03 

ZS 
LONS 

LTF 
LAP 

-3.9687219+01 VL 

-3.4369936•03 
6.8991652+01 

- 6.4108851+00 
-8.2623649+01 

oxs 
VRS 
LNE 

OR 

-·33695132361446305+001 
-.24448671600450479+000 

109967723+03 DYL 
3. 3663047+03 PTHL 

2 .14 74469+03 ovs 
3.4806281+03 PTR 
6.5464460+00 DSHP 
3.3232633+03 VT 

-2.3076612+03 OZL 
8 .0827913+01 All 

2.1091411+03 ozs 
7.2705317+01 AZR 
7 .5642942- 0l RSMP 
1.0347429+03 SEASV 

-l.42ll29l+Ol 
-l.ll07Q84tl2 

-4. ll3190 3+02 
-9.2418954+0 1 

6.lB4947b+Oi 
8,3824959+01 



GEOCENTRIC 
8.1114499+04 y 
1.9633942•05 DEC 

GEDGRAPH IC 
XG 1.5094577•05 VG 
ALT 1.9289762•05 LAT 

EARTH-MOON PLANE 
XMP 1.4567692•04 VMP 
RMP 3.1045320+04 DEMP 
XME -l.94'+1598+05 YME 
DIA 5.1771902•00 LIA 

PLANETARY COORDINATES 
XM 5.8955560+04 YM 
RM 2.0BQ8367+05 OEM 

XSUN 5 0 6721408•07 VSUN 

1. 5759663•05 
2. 54 77449+01 

z 
RA 

-9.2906584•04 ZG 
2.5480064•01 LON 

2.7258024•04 ZMP 
-5.4185399+00 RAMP 

2. 7258024+04 ZME 
-6 . 9411055•01 DOA 

1 . 7598499+05 ZM 
2.7365012+01 RAM 

-5.1282509+07 zSUN 

SE LENOCENTRIC OSC ULATING ELEMENTS 
SMAS - 3.0006~26+03 ECCS 2 0 0604721+00 INCS 

VHS 3.0816056+03 RNMPS -6.6634045+00 APMPS 
TAS 1.00455g9+02 EAS l.3697945+02 MAS 

SE LENOCENTRIC UNIT VECTORS 
WX -3.A823546-02 WY 
QX 9.0593l61-0l QY 

4. 99 40 6 7 8-0 l 
-3.4788799-0 1 

*'°'**** CSM I MOCN REF. /PHASE IOI- 17 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.980000000000000+002 HRS . FROM LAUNCH 

OESTART COORDINATES ( ER ANO ER/HR I 

832 

A.4456545+04 
6.2765259+0 1 

DX -1.1396763+ 03 DY - 1.2620406+03 DZ 
AZ V 2.0068377+03 PTH -7.5427574+01 

B.4456545+04 
3.2838785+02 

DXG -4.2336222+04 DYG -6.5647939+04 DZG 
VE 7 ,8 122618+04 PTE -1.4246388+00 AZE 

-2 .9 316237+03 DXMP 
6.1878310+01 VMP 

-2.9316227+03 DXME 
-4.9893153+00 LOA 

9.6060924+04 DXM 
7.1478977+01 LOM 

-2.2237275+07 RAS 

1. 4993954+02 RANS 
- l. 780982!<02 INMPS 

5.0229790+02 SLRS 

-8.6549732-01 PX 
-2.4137463-01 sxo 

2.0332109+03 DYMP 
3.3663048+03 PTMP 
1.8741457+03 OYME 
5.2270290+01 DRP 

-3.1364486+03 DYM 
3.3710157+02 VM 

-4.21 17113+01 LOS 

-1. 7555480•02 APFS 
1.7418057+02 APOS 
9.7387860+03 PERS 

2.6667628+03 DZMP 
8.0827919+01 AZMP 

-6.5462798+02 DZME 
- 1.9279442-01 LRP 

1.0456206+03 DZM 
3.3251974+03 ARGM 
2.2350548+02 DES 

1.1880753+02 RPS 
-9. 1834438•03 TFPS 

1.0326270+01 MTAS 

4.2164025-01 PY 7.9345238-01 Pl 
5.8745347-01 SYO -6, 8925291-0 1 SZO 

- 1.0657340•03 
1.2034003+02 

- 1.0650143<03 
-9.0187019+01 

-2.9400294+02 
-8. 7874290+01 
-2.9400294+02 

1. 7144459+02 

3.5539513+02 
7.9524590•01 

- 1.6214878• 0 1 

3.182ll68•J3 
a. 2592044+01 
1.1903381<02 

4. 389£21 7-0l 
-4.2400<11-01 

FEB. 1971, 22 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEL 

4 DAYS t HRS., 59 ~!NS., 59.999 SECS. G.E . T. RAGR .109418475085668+003 

RXYl 
i:i.oxvz 

• 6 7761729190024 352+00 I 
.34047011095460851+000 

-.57356852268059928+001 -.36135380068747309+001 
-.39571321379152500+000 -.24358 727657025455+000 

SE LENOCENTRIC 
XL 2.3336689+04 Yl 
PL 3.3010109+04 DECL 

SELF.NOGRAPHIC 
XS 1 .2349 11 8+04 

Al TS 3.2071614+04 
LIS -2.2632115-0 1 
LIN 1.72 12753+02 

TRALT 3.2072375•04 

C,EOCEN TRIC 

YS 
LATS 

LNS 
LAN 

PPALT 

8.0431253+04 y 
1 . 9517987+05 UEC 

GEOGR/IPHIC 
XG t .21 1 13C70+05 VG 
ALT L.Q l73 ~06+ 05 LAT 

fAR T~-MOON PLAN~ 

XMP 1.6041852+04 YMP 
PMP 3.30 10109+04 DEMP 
X·'H -l.93035138+t)I) Yt.1E 
DIA 5.2 142860+00 LIA 

PLANCTARY COORDINATES 
XM 5.709 4563+04 YM 
RM 2.09fl7774+05 DEM 

XSUN 5.6762962+07 YSUN 

-1.9753319+04 ZL 
-2.2 147 92Q+O l RAL 

3.0391 172+04 
-0.400R858+00 

6 . 7728076+01 
-5. 7888050+01 

2 .2999477+ 03 

1. 5684325 +0 5 
2.5433433+01 

ZS 
LONS 

L TE 
LAP 

RA 

-1.2800089+05 ZG 
2.5436059+0 1 LON 

2.8682468 +04 ZMP 
-5.39 77132+00 RAMP 

2.8682468+04 ZME 
- 7.0594378+01 DOA 

l . 7 659657+05 ZM 
2.74153 18•01 RAM 

-5.1244459+07 ZSUN 

SELENOCENTRIC OSCULAT ING ELEMENTS 
SMAS -3.0040050•03 ECCS 2.0777887+00 INCS 

VHS 3.:)798 ~07+t')3 RNMPS - 7.!J 98 183+00 APMPS 
TAS 1.'1963303+')2 EAS 1 .396492 7+02 MAS 

SE LENOCEN TRIC UNIT VECTORS 
WX -3.8947831-02 WY 
OX 9.03 13 ·129-0 l CY 

4.9929553-01 
-3.530A l49-0 l 

***'°'** CSM I EART H REF. /PHASE 101- lo 
. ~EAN-DF-EPOCH 1971 

wz 
QZ 

• 990001000000000+002 HRS. FROM LAUNCH 

qf: START COOROJNb.TES f ER AND ER/HR J 

- 1. 2444785+ 04 DXL 
-4.02462 12+01 VL 

-3.6801086+03 
0.7886 17 4+0 1 

-6.3888172+00 
5. 5349996+01 

B.3822369+04 
t-.205065q+o1 

oxs 
VR S 
LNE 

DR 

DX 
v 

1.9790523+03 DYL 
3.3484591+03 PTHL 

2.1992244+03 DYS 
3. 46 89448+03 PTR 
6. 5 396438+00 DSMP 
3.3093190+03 VT 

-2.3001641+03 DZL 
8.1231006+01 AZL 

2.6512680+03 DZS 
7.2551017+01 AZR 
7.5251155-01 RSMP 
1.0401855+0 3 SEASV 

- 1.1664677+03 DY - 1 . 2813495+03 
2.0392267+03 PIH - 7.5257427+01 

DZ 
AZ 

- 1.4159010•03 
-1.l 085086+02 

-4.0959!>78+02 
-9.2254190+01 

6.1352812+01 
8.38234 18•01 

- 1 .075 1474+ 03 
l. l 9l4065+oi 

a. 3822368+-04 
3.1343218+02 

DXG -5.7534983+ 04 DYG -5.2166256+04 DZG 
VE 7.7670771+04 PTE -1.4549284+00 AZE 

-1. 0750203+U3 
-9.0l8bJ6!>+0l 

-3. 1052141+03 DXMP 
6.0782098+01 VMP 

-3.1052135+03 DXME 
-4.98 17905+00 LOA 

q.6£67153+04 DXM 
7.2083716+01 LOM 

-2·2220776+0 7 RAS 

1 .4994624+02 RANS 
-1.7762811•02 INMP S 

5,36e0769+02 SLRS 

-A.6555592-0 1 PX 
-2.443 1347-0 1 sxo 

2.0543206+03 GVMP 
3.3484591+03 PTMP 
! .8958607+03 DYME 
5.1617836<01 DRP 

-3.1455200+03 DVM 
3.2266524+02 VM 

-4.20 75086+01 LOS 

-1. 7 553964<02 APFS 
1.7417676+02 APOS 
9.9649021+03 PERS 

2.6280680•03 DZMP 
8.1231016+01 AZMP 

-6.9206499+02 OZME 
-2,4058367- 0l LPP 

1 .0 188 146•03 DZM 
3.3239121+03 ARGM 
2.0850644+02 DES 

1.1919834+02 RPS 
-9.2456925•03 TFPS 

1.0343529+01 MIAS 

-2.918'ib9£+()L 
-a. 78llol 7+:Jl 
-2.q l89b92+ 02 

I. 7053052•02 

3.4075351+0£ 
B.00640J7+Jl 

- 1 . 6202409+0 l 

3.237b8£5+03 
a.257b42 7+J1 
1.1876909•02 

4,2759639-01 PY 7.9122525-0 1 PZ 4.371771>-0l 
5.8585971-01 svo -6.9030097-0 1 szo -4. 2450200-01 

FEB. 1Q7 1, 23 HRS., 19 MINS., 60.000 SECS. G.M.T • USNM USFT I ScC 

4 DAYS , HRS., 59 MINS., 59.999 SECS. G.E.T • RAGR .124459542657993•003 

PXYZ 
RDXYZ 

,23 151585453799812+002 
-.20506565 343668127+000 

,4531968<67C48A897+002 
-.22400148407535821+000 

.24153302E87585332+002 
-.18672378186143704+000 

SE LE NOCE NTRIC 
XL 2.4504244+04 YL 
Rl 3.4966980+04 DECL 

S El E NOGR APH IC 
XS 1.3667462+')4 

ALTS 3. 4028485+04 
LTS -Z.2507805-0 l 
LIN l.7213462+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 7.9732521+')4 y 
R 1.9400238+05 DEC 

GECGRA PHIC 
XG 8.3575767+04 YG 
Al T 1 .9056056+05 LAT 

F bR TH-"4CON Pl AN E 
XMP - 1.9162971+05 VMP 

-2 . 11 14244+04 
-2 .2324617+01 

ZL -1.3282335+04 DXL 
RAL -4.0750048+01 VL 

1.9623118+03 DYL 
3.3324768+03 PTHL 

-2.294 0098+03 
8.1574128+01 

DZL 
AZL 

- 1 .4114722+03 
-l. 106478l+JZ 

3.1945359+04 ZS 
-6.4404557 +00 LONS 

6.7221831•01 LT!' 
-5.8 364536+01 LAP 

1.5607800+05 z 
2.5389516+01 RA 

-1.5405423+05 ZG 
2.5392155+01 LON 

3. 0070496+04 ZMP 

-3.9222667+03 
6.6836884+01 
6.3661980+00 

-3. 7980572•08 

a. 3182369+04 
6.2939760+01 

a. 3182367+04 
2.9848022+02 

oxs 
VR S 
LNE 

DR 

2.2509931+03 DYS 
3.4595220+03 PTR 

- 1.7346765+02 DSMP 
3.2965068•03 VT 

2.5951467+03 DZS 
7.2341088+01 AZR 
7.4859341- 01 RSMP 
1.0494453+03 SEASV 

-4.080ti93-J+02 
-9. 2105819+01 

6.085659>+01 
-2.0102530•01 

DX - 1.1919861+03 DY -1.3020545+03 DZ -1.0853702+03 
V 2.0722465+03 PTH -7.5123606+01 AZ l.18l3400•J2 

DXG - 6.8657054+04 DVG -3.5310979+04 DZG - 1.0853914+ 03 
VE 7. 7212917+04 PTE -1.4863430+00 AZE -9. 0186102•0 l 

-3. 2 7 7600 5+03 OXMP 1.9182601+03 DVMP - 7 .2 830341+02 OZMP -2.899£767+02 

r 

r 

( 

( 



.(' 

.r 

( 

,L 

L 

~ 

RMP 
XME 

l.q400238+05 DEMP 
- l.Ql62971+05 YME 

PLANETHY COORDINATES 
XM 5.5228277+04 YM 
RM 2.0Q17144+05 DEM 

XSUN 5.6804484+07 YSUN 

-9.6803766-01 RAMP 
3 • 0070496+04 l ME 

1. 77 lQ224+05 lM 
2.7462974+01 RAM 

-5.1206380+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1826531+05 ECC 9,8036671-01 INC 

VH -2.8147991+03 RNMP -1.0179804+01 APMP 
TA -1.1.77804+02 EA -l.3078517+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.9192783-01 WY 
OX 6.5304978-01 OY 

- 1.2220329-0l 
-6.5203341-01 

****** CSH I EARTH REF. /PHASE IOI- 19 
MEAN-OF-EPOCH 1971 

Wl 
Ol 

.100000000000000+003 HRS. FROM LAUNCH 

RES TART COORDINATES l ER ANO ER /HR I 

1 . 7108188+02 VMP 
-3.2776005+03 OXME 

9.6464704+04 DXH 
7, 2688492+01 LOM 

-2.2204264+07 RAS 

3.71864~1+01 RAN 
-3.6 317413+00 INHP 
- 8.6254595+01 SLR 

7.9667296-01 PX 
3.8519911-01 sxo 

033 

2.0722465+03 PTMP 
1.9182601+03 OYHE 

-3.1 542979+03 OYM 
3.0822695+02 VM 

-4.2033065+01 LOS 

- 7.8335187+01 APF 
3.7502325+01 APO 
4. 5982854+03 PER 

-4.7238479-01 PY 
D·ODOQOOO SYD 

-7.5123606+01 AZMP 
-7.2830341+02 DZME 

9.9195525+02 OZM 
3.3226364+03 ARGM 
1.9350739+02 DES 

- 5.0408207+01 RP 
2. 3420868+05 TFP 
2.6337042+02 MTA 

-7.46277i6-0l Pl 
0.0000000 szo 

l.2749lb7•02 
-2.8992 7b7+ 02 

3.2610191•02 
8. 0602973•01 

- t .6189933•01 

2.3219375+ 03 
1 .6846873•02 
3.6000000+ 02 

-4 .6570156-01 
o. 0000000 

FEB . 1971, 0 HRS ., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

4 DAYS, HRS •• 59 MINS., 59.999 secs. G.E.T. RAGR . l39500609b30 318+J"3 

RXYZ 
ROXYZ 

.22944400037031303+002 
-.20927873858801086+000 

.45093816226932550•002 
-.22777973456751529•000 

.23965647850516220+002 
-.18860567950906726+000 

SELENOCENTRIC 
XL 2.5662108+04 YL 
RL 3.6916560+04 DECL 

SELENOGRAPHIC 
xs 1. 5016469+04 

ALTS 3.5978066+04 
LTS -2.2383442-0I 
LIN l . 7214305+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

7.9018988+04 y 
1.9280646+05 DEC 

GEOGRAPHIC 
XG 4.0771037+04 VG 
ALT t.6936464+05 LAT 

EARTH-~OON PLANE 
XMP - 1,9019743+05 YMP 
RMP 1.9280646+05 OEMP 
XME - 1.9019743+05 YME 

PLA~ETARY COORDINATES 
XM 5.3356881+04 YM 
RM 2.0926478+05 OEM 

XSU ~ 5.6845977+07 YSUN 

-2.2471685+04 ZL 
-2.2483398+0 1 RAL 

3,3466439+04 ZS 
- 6.4756094+00 LONS 

6.6715598+01 LTE 
- 5.8825305+01 LAP 

1.5530011+05 l 
205345612+01 RA 

-1.6941028+05 LG 
2.5346264+01 LON 

3.1422505+04 ZMP 
- 1.0249415+00 PAMP 

3.1422505+04 ZME 

1,7777199+05 ZM 
2 • 75 07 979+0 I RAM 

-5.1168274+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1821932+05 ECC 9.7968645-01 INC 

VH -2. 7962997+03 RNMP -(,0761021+01 APMP 
TA - l.7460244+02 EA - 1 .3009101+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.81 03377-01 WY -1.3124623-01 
OX 6.6149067- 01 OY -6.5112364-0 1 

•••••• CSM I EARTH REF. /PHASE 101- 20 
MEAN-OF-EPOCH 1971 

wz 
Ol 

.!01000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER /HR I 

- l ,4 117473+04 OXL 
-4. 1208097+01 VL 

-4-1635866•03 
6.5834114+01 
&.3430300•00 
4. 3192656•01 

oxs 
VRS 
LNE 

OR 

1.946 3069+03 DYL 
3,3180829+03 PTHL 

2.3027375+03 DYS 
3.4520988+03 PTR 

- 1.7347544+02 OSMP 
3.2646976+03 VT 

-2.2890613+03 OZL 
8.1865407+01 All 

2.5394733+03 ozs 
7.2083791+01 AZR 
7.4467450-0I RSMP 
1.0619547+03 SEASV 

e.2536096+04 
6. 3032334+01 

OX - 1.2164756+03 DY - 1 .3240164+03 OZ 
V 2.1056788+03 PTH -7.5020516+01 AZ 

8 . 2 536098+04 
2.8353 172•02 

OXG - 7.4996691+04 OYG -1.6267926+04 OZG 
VE 7 .6 74862 5+04 PTE -1.5168827+00 AZE 

-3.4488544+03 OXMP 
1.70 61890+02 VMP 

-3,4488544+03 DXME 

0 .6653571+04 OXM 
7,3293279+01 LOM 

-2 • 21 f 7742+07 RAS 

3.6560590+01 RAN 
-3.6786920+00 INMP 
-8. 7146855+01 SLR 

1.9412849+03 OYMP 
2.1058769+03 PTMP 
1. 9412849+03 OYME 

-3.1627624+03 DYM 
2.9379267+02 VM 

-4.1 991050+01 LOS 

- 7. 7 271416+0! APF 
3.6608708+01 APO 
4. 7541257+03 PER 

- 7.6364782+0 2 OZMP 
- 7.5020522+01 AZMP 
-7.6364762+02 OZME 

9 .6504491+02 OZM 
3.3213702+0} ARGM 
1.7850834+0 2 DES 

-5. 1340328+01 RP 
2. 3403 719+05 TFP 
2. 8320516+ 02 MTA 

- l .4 07750 b•~3 
- 1.10458'>2+)2 

-4. 067704 2+02 
-9. 1972022+01 

6.0360839+01 
-2.0136262•0 1 

-1.096309£+03 
1 . 1727 97 3+02 

-1.0963763+03 
-q.01aei10,+01 

-2.000041~+02 
1. 2659631+ 02 

-2,8806415+02 

3. ll44lb .,+02 
8.ll4149o+Jl 

-1.6177450+01 

2. 4014554+03 
1. 6655835+02 
3.6000000+02 

8,032273 7-01 PX -4.7416196-01 PY - 7 .4753755- 01 Pl -4.65 14300-01 
3. 7 2 112 59-01 SXO o.0000000 SYD 0.0000000 SZO 0.0000000 

FEB. 1971, HRS., 19 MINS., 60.000 secs. G.M. T. USNM USFT I StC 

4 DAYS, 4 HRS . , 59 MINS., 59.999 SECS. G.E.T. RAGR . 154541676 602643+JU3 

RXYZ 
ROXYZ 

.22733075946336676+002 
-.2 1334781669585696+000 

.44864064442893605+002 
-.23175539260661193+000 

• 23776054 7182433 76•002 
-. 19059809358296267•000 

SELENOCENTRIC 
XL 2.6810661+04 YL 
RL 3.8859416+04 DECL 

SELENOGRAPHIC 
XS 1.6396 123+04 

ALTS 3,792on 1+04 
LTS -2,2259 057-01 
LIN 1.7215292+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 7.8291202+04 y 
R t.9159162+05 DEC 

GEOGRAPHIC 
XG -4.2726678+03 VG 
ALT 1.6614979+05 LAT 

EARTH-M OON PLANE 
XMP - 1. 88 73904+05 YMP 
RMP l. 9159 162+05 OEMP 
XME -1.8873904+05 YME 

PLANETARY COORDINATES 
XM 5.1480542+04 YM 
RM 2,0935776+05 OEM 

XSUN 5.6687439+07 YSUN 

-2,3826925+04 ZL 
-2.2627323+01 RAL 

3.4954607+04 ZS 
-6,5076616+00 LONS 

6.6209372+01 LTE 
-5, 9266534+01 LAP 

l.5450686+05 l 
2.5301643+01 RA 

-t.7315958+05 lG 
2.5304308+01 LON 

3.2738744+04 ZMP 
- 1,0623414+00 RAMP 

3, 2738744+04 lME 

t .76335 76+05 ZM 
2.7550332+01 RAM 

-5.1 130141+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.16171ol+D5 Ee: 9.7906125-01 INC 

VH -2,7775622+03 RNMP - 1.1339681+01 APMP 
TA - 1.7443072+02 EA -l.2938376+02 MA 

GEOCENTRIC UNIT VECTORS 

- 1. 4q5059q+Q4 OXL 
- 4.16 27637+01 VL 

-4.4041735+03 
6.4870181+01 
t. 3193182+00 
1.5979782+02 

oxs 
VRS 
LNE 

OR 

l.9308457+03 DYL 
3. 3050627+03 PTHL 

2.3544426+03 DYS 
3.4464737+03 PTR 

-1.7348373+02 OSMP 
3.2737852+03 VT 

- 2.2852117+03 OZL 
8.2111288+01 All 

2.4640003+03 ozs 
7 .1785719+01 AlR 
7.407~508-01 RSHP 
1.0772700+03 SEASV 

a.1883152+04 OX -1.2401279+03 DY -1.3471257+03 OZ 
6.3128204+01 V 2.1401136+03 PTH - 7.4943439+01 Al 

8.1683151+04 OXG -7.6182444+04 OYG 3 . 6424875+03 DZG 
2.6858653+02 VE 7 062 77521+04 PTE -1.5525554+00 AZE 

-3.6 190310+03 OXMP 
1.7015937+02 VMP 

-3,6190310+03 OXME 

9.6833751+04 OXM 
7.3896 052+01 LOH 

-2.2 171207+07 RAS 

3.6 026464+01 RAN 
-3.7204006+00 INMP 
-8.6026379+01 SLR 

1.9646871+03 OYMP 
2.1401136+03 PTMP 
1.9648871+03 DYHE 

-3. 1709736+03 OYH 
2.7935637+02 VM 

-4.1949041+01 LOS 

-7.6327978+01 APF 
3.5836279+01 APO 
4.8971450+03 PER 

- 7 ·9834071+02 OZMP 
-7,4943439+01 AZHP 
- 7 .9634071+02 DZME 

9. 380860! +02 OZM 
3.3201135+03 ARGM 
1·6350928+02 DES 

-5.21 75293+01 RP 
2 .3387954+05 TFP 
2.8305312+02 MTA 

-1.4046644+03 
-l.102 79bH 02 

-4.0561527+02 
-9. l851 28J+at 

5.Q86>s2>+01 
-2.017297 2+01 

- l, 107890 5+U3 
1.1 6547 99+02 

-I. IOH464+03 
-9.0l0bb 2bt-{Jl 

-2.B628!4't+02 
I. 2582212+02 

-2.B62u l44 +0£ 

2.9677394+02 
8.1679583+01 

- 1.6164955+01 

2.4744793+03 
1 .6863&99+02 
3. 6000000+ 02 



l<X 
QX 

-5 . 7140322-01 
6.6860950-01 

WY 
QY 

- 1.3901941-01 
-6.5028 158-0 1 

•***** CSM I EARTH REF . /PHA SE 101- 2 1 
MEAN-OF-EPOCH 1971 

l<Z 
Ql 

.102000000000000+003 HRS. FROM LAUNCH 

PES TART COORDINATES ( ER ANO EP/HR I 

8,087454 1-01 PX 
3.6068710-01 sxo 

83~ 

- 4.7 576972-01 PY 
0.0 000000 SYD 

-7.4686507-01 Pl 
0.0000000 szo 

-4.64581<1 -0 l 
0.0000000 

FEB. 1971, 

4 DAY S t 

HRS , , 19 MINS. , 60 . 000 SECS. G.M.T, 

HRS., 59 MINS., 59.909 SECS. G.E.T, 

USNM USFT I SEC 

RAGR .169582743574966+003 

RXYl 
RDXYZ 

.225 17743545980116+002 
-.2172993033656 1777+000 

• 446302 44609 762 38 5 +00 2 
- • 235 9 13 6 5035 85 8371.+000 

.235844182i2640869•002 
·-. 1926909.2618721376+ 000 

SE LENOCF.NTRIC 
XL 2.7950 17 3+04 YL 
RL 4.0706048+04 DE:L 

S ELEN OG R APH l C 
XS 1 .780639 7+04 

ALT S 3.96 57554+~4 
LTS - 2.2 134560-01 
LI N 1.7216435+02 

GEOCFN TR l C 

vs 
LATS 

LNS 
LAN 

x 7. 754q~ 11+04 y 
1. 9035 740+05 DE C 

GfOGR APHIC 
XG -4.847939l ·H)4 VG 
ALT 1 .8691557+05 LAT 

EARTH-MOON PLAN F. 
XMP - l .A?25458+05 YMP 
RMP 1. 9()35740+05 OEMP 
XME - l .872 5458+05 VME 

PLANE TAR Y COORDIN ATES 
XM 4.<:15994 39+04 YM 
RM 2.094503 7+0 5 OE~ 

XS UN 5.6929970+07 YSUN 

-2.5179987+04 ZL 
-2.27 58817+01 RAL 

3.6409016+04 ZS 
-6.5365762+00 LONS 
6.57031 56+01 LTE 

-5. % 92469+0 I LAP 

1.53 70360+05 z 
2.5257538+01 RA 

-1·6519227+05 ZG 
2.5260217+01 LON 

3,40 19320+04 ZMP 
-1.1402793+00 PAMP 

3 •4019320+04 ZME 

1.7888358 +0 5 ZM 
2 .7590034+01 RA~ 

-5. 10 9 198 1+ 07 ZSUN 

GECCEN TR! C OSCU LATING ELEMENTS 
SMA l.1 813 787+05 ECC 9. 7848564-0 l I NC 

VH - 2. 15ijb6bl+03 RNMP -1.1915<>83+01 APMP 
TA -l .7 4262 15+02 EA - 1 .2866 435+0 2 MA 

GtOCE NTR!C UNIT VEC TOR S 
WX -5.6307789- 0l WY 
OX 6 .7467010-01 QY 

- l.4576298- 0 1 
-6.4051047-0 1 

..... *** CSM I EAR TH REF. /PHASE LOI - 22 
MEAN-OF-EPOCH 10 71 

wl 
Ol 

. 10 300 0000000000+003 HP S, FR OM LAUNCe 

Rl::S TA JH COOROINATE S I ff< ANO ER /HP I 

-1.5782060+04 tiXL 
- 4.2015321+01 VL 

-4.6441186+03 
6.3030892+01 
6.205064 7+00 
l.6718183+02 

oxs 
VR S 
LNE 

OR 

1.9157748+03 DYL 
3.2932477+03 PTHL 

2 . 406094 1+03 DYS 
3.4424904+03 PTR 

-1.7349250+02 OSMP 
3.2636833+03 VT 

- 2 .282n1'5+03 ozL 
8.2316937+01 All 

2.4285276+03 ozs 
7 , 1452236+01 AZR 
7.368356 7-01 RSMP 
1.0950303+03 SEASV 

- 1.40215;6+03 
- l . 1010942+JZ 

-4.0460485+ 02 
-9.174"18 2+01 

5.9370bb3•01 
-2.02 1252 1+ 01 

e.1 223168+04 
6.3227228+01 

OX - 1.2630067+03 DY -1.3712964+03 OZ - 1.1200;;;+03 
V 2,1749463+03 PTH - 7.4888368+01 AZ l.159lo2J+02 

8 .1223165+04 
2.5364449+02 

OXG -7.2 198 623+04 OYG 2.30571 88+04 OZG -l.1200791+03 
VE 7.5799274+04 PTE -1.5873777+00 AZE -9,0 187£Bl+JI 

-3 , 7 881722+03 OXMP 
1. 6 9 70314+02 VMP 

-3.78817 22 +03 OXMF. 

9.7005237+04 DXM 
7.4 502 786+01 LOM 

-2.2154660+07 RAS 

3. 5565 878+01 RAN 
-3. 7 5 75876+00 INMP 
-8.4e89 \ 9 8+01 SLR 

l,9800276+03 OYMP 
2. 1749463+03 PTMP 
l ,9800276+03 OYME 

-3.1788715+03 OYM 
2.6402004+02 VM 

-4.1007038+01 LOS 

-7.5486530+01 APF 
3. 5 162539+ 01 APO 
5,0286396+03 PER 

-8 .3257848+02 OZMP 
- 7,4888368+01 AZMP 
-8.3257848+02 DZME 

9,1108107+02 OZM 
3.3188662+03 ARGM 
1.48 51022+02 DES 

- 5.2926555+01 RP 
2.3373408+05 TFP 
2.8291252+02 HTA 

A.1344727-01 PX - 4.7723305-01 PY -7.46250 15-0 1 PZ 
3 .5063405-01 sxo 0.0000000 svo 0.0000000 szo 

-2.8455ns+n 
1.251464 3+02 

-2.e4559<5+02 

2. 82 10014+ 02 
8. 221723.+0I 

-1.615245 0+01 

2. 54lbb2U+03 
I .687ll71+02 
3.6000000+02 

-4.6406021-Jl 
o. oooouoo 

FEB . 1Q11, HRS., 19 MIN S., 60.000 SECS. G.M.T. USNM USFT I SEC 

4 DAYS, HRS ., 59 MINS., 59.999 SECS. G.E.T. RAGR . l84623810o47 £0<+003 

PXYZ 
RO XYZ 

.22298500 35 124 5072+002 
-. 22 115462 928 507625+000 

.443921 80 185262 82 5+002 
-.24~2428625736823 1+000 

.23390642C00624664+002 
-.194876 10838570009+000 

SE LENOCE NTRIC 
XL 2.9•180.343 +()4 YL 
RL 4.2726919+04 DECL 

SELENCGRA PH!C 
XS L.9247253+04 VS 

ALT S 4.1788425+04 LATS 
LTS -2.20 10012-Ql LNS 
LI N 1.72 17740+02 LAN 

GEOCEN TRIC 
x 7 .67 9 4583+04 y 
R l.~010335+05 DEC 

GfOGRA PHIC 
XG -8.SB69Q88+04 VG 
ALT 1.8566151+05 LAT 

EAqf~-MOON PLANE 
XMP - l.~ 57 4401+05 YMP 
RMP l .Bq l03 35 +05 OEMP 
X"tE - 1.8574407+05 YME 

PLANE TARY COORDI NAT ES 
x~ 4. 771 3 741+04 YM 
RM 2 .09~4260+05 OEM 

XS UN 5.6 9 70272+07 VSUN 

-2.653 1654+04 l l 
- 2 . 2~ 79 633+0 1 RAL 

3.78323 17+04 ZS 
-6,5~30035+00 LONS 
6.519694 7+ 0 1 LTE 

- 6 ,00955ll+OI LAP 

1 .5288372+05 z 
2.5 2 13235+01 PA 

- L.4 610550+05 ZG 
2,5 215928+0 1 LON 

3 . 5264246+04 ZMP 
-1. 1987 966+00 RAMP 

3. 526424~+ (' 4 ZMF 

L.704 15 37+05 lM 
2 .76 27085+01 RA M 

-5.1053795+07 ZSUN 

GEOCF NTR!C OSCULATIN G ELEMENTS 
SMA l.I RID151+05 ECC 9.7795470-0 l [ NC 

VH -2. 7 3q5665+03 RNMP -l.24C()l02+01 AP~P 
TA -l.7409609+!)2 EA -l.27~3344+02 MA 

GEOCC NTR ! C UNIT VECTORS 
WX -5.55606~2-0 l WY - 1. 5166081-0l 
UX 6 .7990415-'H QV -6.4880883-0I 

•o••• CSM I EAR TH REF. /PHASE I OI - 23 
MEAN-OF-EP OC H 1971 

l<Z 
Ql 

. 10400 0000000000+003 HRS, FROM LAUNCh 

RES TAR T COORD INATES ( ER ANO EK/HP I 

- l.6U 2213+04 DXL 
-4.2 3 75487+01 VL 

-4.8835028+03 
6o 3035208+0 1 
6. 2 702 73 5+00 
1.6364455+02 

DXS 
VR S 
LNE 

OR 

1. 000%97+03 DYL 
3.2825045+03 PTHL 

2.4576 792+03 DYS 
3.4400276+03 PTR 

-L. 7350176+02 DSMP 
3.25432 11+03 VT 

R.0 555816+04 
6.3329Z'i4+Ql 

OX - 1.2855066+03 DY 
V 2.2 103776+03 PTH 

8.0555813+04 
2.3870548+02 

DXG -6.338 1973+04 OVG 
VE 7.5 313592+04 PTE 

-3,0563 109+03 OXMP 
1.69 2501 1+02 VMP 

-3.9563109+03 OXME 

4 .71 68029+04 OXM 
7. 5107454+01 LOM 

-2.2138102+07 RAS 

3.5165070+01 RAN 
-3, 7908523+0 0 !NMP 
-8.3739040+01 SLR 

2.0136748+03 DVMP 
2.2103776+03 PTHP 
2.0136748+03 CYME 

- 3.1864762+03 OYM 
2.5048364+02 VM 

-4.1865041+01 LOS 

-7.4732245+01 APF 
3.4 570198+01 APO 
5.1497682+03 PER 

A.17406 15-01 PX -4.7857212-01 PY 
3,4 112110-01 sxa 0.0000000 svo 

- 2,2804933+03 OZL 
8.2486 517+01 All 

2.3728908•03 ozs 
7 .1087730+01 AZR 
7.3291621-01 RSMP 
1.1140817+03 SEASV 

- 1 .3064609+0 3 oz 
-7.4851943+01 AZ 

4.0664230+04 DZG 
-1.6233710+00 AZE 

-8.6652261+02 OZMP 
- 7.4851038+01 AZMP 
-8.6652261+02 OZME 

8.8403241+02 OZM 
3.3176284+03 ARGM 
1.3351115+02 DES 

-5.3605320+01 RP 
2 . 3359943+05 TFP 
2,8278101+02 MTA 

-7 . 4568497-01 PZ 
0,0000000 szo 

-l.4QO! 7Bb+03 
-1. 0 994 5 77+ 02 

-4.037£3bl+02 
-9.l6434b~•O l 

5.8876241+ 0 1 
-2.0254809+01 

- 1.1327573+ 03 
l.1536708+J2 

- 1.132 5944+03 
-9. n1eeottJ+o1 

-2.€28bU7L+02 
l. 2455 199+J2 

-2.8288072+J2 

2.6742146+02 
8.2754451+ 01 

- 1.6139946+ 01 

2.6035&~l+J3 
1 . 6877740+02 
3. 6000000+0< 

-4. 6359740-Jl 
0. 0000000 

FEB. 1971, 4 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

4 DAYS, 1 HRS., 59 MINS., 5q.99q SECS. G.E . T. RAGR .t996b48775l'lbl7+l03 

RXV l 
ROX VZ 

.22075460435303690+002 
-.22493 141 39<591 10 0+000 

.44149 70 40580 15050+002 
- .24473302015253720+000 

.23194637381016130+002 
- • I 9714 71.7745321435+000 

SEL ENOCE NTR IC 

( 

~ 

( 

( 



"' 

( 

,_ 

(__ 

L 

635 

XL 
RL 

3.0202795+04 YL 
4.4652448+04 DECL 

-2.7882 473+04 ZL - 1 . 7 441333+04 OXL 
·2•2991958• 01 RAL - 4 . 2712430+01 VL 

l . 8863279+03 DYL 
3.2727277+03 PTHL 

-2.2795086+03 DZL 
8.2623435•01 AZL 

-1.3986976<03 
- l.Q97870b+02 

SELENOGRAPH!C 
XS 2.0718649•04 

ALTS 4.3713954+04 
LTS -2.1885473-01 
LIN l.7219212•02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 7.'026419•04 y 
R 1.8782904+05 DEC 

GEOGRAPHIC 
XG -1.2275944•05 VG 
ALT 1.8438719•05 LAT 

EARTH-~OON PLANE 
XMP -1.8420758+05 YMP 
RMP 108782904+05 DEMP 
XME -l.8420758•05 YME 

PLANETARY COORDINATES 
XM 4.5823624+04 YM 
RM 2.0963446+05 DEM 

XSUN 5 . 7011642+07 YSUN 

3.9221673+04 ZS 
-6 . 5873058+00 LONS 

6.46907 4 8•01 LTE 
-6.0476181+01 LAP 

1 05204865+05 
2.5168676•01 

z 
RA 

-1.1759645+05 ZG 
2.5171384+01 LON 

3.6473441+04 ZMP 
- 1.2579316+00 RAMP 

3.6473441+04 ZME 

1.7993112+05 ZM 
207661484+01 RAM 

-5.1015579+07 ZSUN 

GEOCENTRIC OSCULATING 
SHA 1.1806759+05 

VH -2·7202953+03 
TA -1.7393201+02 

ELEMENTS 
ECC 9. 7746407-01 !NC 

RNMP -1.3062184+01 APMP 
EA - 1.2719164+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.4893558- 01 WY 
QX 6.8444023-01 QY 

- 1 . 56 85596-01 
-6. 4817286-01 

•••••• CSM I EARTH REF. /PHASE 101- 24 
MEAN-OF-EPOCH 1971 

wz 
oz 

.105000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR l 

- 5"1 2 23975+03 
6.2154973+01 
6 . 2449478•00 
2.6440171+01 

7,988078'H04 
6 . 3434317+01 

DXS 
VRS 
LNE 

OR 

DX 
v 

2. 5091869+03 DYS 
3. 4389919+03 PTR 

- 1.7351151+02 OSMP 
3.2456417+03 VT 

2.3169529+03 ozs 
7.0695860+01 AZR 
7.2899568-01 RSMP 
1.1368708•03 SEASV 

-l.3074599+03 DY -l.4225661+03 
2.2464118+03 . PTH -7.4831317+01 

DZ 
Al 

-4. 029586b+0 2 
-9 . 1554049+01 

5.0382 2 59 +01 
- 2.0299750+01 

-1 . 1459584•03 
l.1488704•n 

7.9880788+04 OXG - 5.03q4389+04 DYG 5.5291545+04 DZG -1.1459378+03 
2.2376944+02 VE 7.4820204+04 PTE -1.6605632+00 AZE -9 . 0189359+01 

-4.1234642+03 OXMP 
106880019+02 VMP 

- 4.1234642+03 OXME 

9.7322122+04 OXM 
7.5712032+01 LOM 

-2.2121532+07 RAS 

3·4813451+01 RAN 
-3.8207053+00 !NMP 
-8.2577380+01 SLR 

2 . 0388038+03 DYMP 
2.2464118+03 PTMP 
2.0388038+03 OYME 

-3.1937878+03 OYM 
2.3604716+02 VM 

-4.1823049+01 LOS 

- 7.4052941+01 
3 . 4045761 +01 
5 . 2615616+03 

APF 
APO 
PER 

-9.0030760+02 OZMP 
-7.4831319+01 AZMP 
-9.0030760+02 DZME 

8.5694253+02 DZM 
3.3163998+03 ARGM 
l.1851207+02 DES 

- 5 .4220971+01 
2.3347442+05 
2 .8266011+02 

RP 
TFP 
MTA 

-2. 8123164+02 
l.240253<+02 

-2.8123164+0 2 

2.5 27391 9 •'2 
0 . 3291 2 39•01 

- 1.6127430•01 

2.6607b35•03 
1 . 6883 70 3•02 
3.6000000•0 2 

8.2101519• 01 PX - 4.7980336-01 PY -7.4516314-0l Pl - 4.6316367-01 
3.3378654-01 sxa 0.0000000 sva 0.0000000 szo 0.0000000 

FEB . 1971, HRS •• 19 MINS •• 60.000 secs . G.M.T . USNM USFT I SEC 

4 DAYS, HRS., 59 MINS., 59.999 SECS. G.E. T. RAGR .214705944491942+003 

RXVZ 
RDXVZ 

.21848667788685774•002 
-.22864432599087155•000 

.43902660764642619+002 
-.24937977502297591+000 

.22996320848891502+002 
- .19949896902274519+000 

S EL ENOC ENTR IC 
XL 3.1316095+04 YL 
RL 4.6573024+04 OECL 

SELENOGRAPH!C 
XS 2. 2220541+04 

ALTS 4.5634529+04 
LTS - 2.1760835-01 
LIN 1.7220857+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

7.5245359•04 y 
l.8653403~05 DEC 

GEOGRAPHIC 
XG - 1.479 4481+05 VG 
ALT 1.8309217+05 LAT 

EARTH- MOON PLANE 
XMP - 1.8264519+05 YMP 
RMP 1.8653402+05 DEMP 
XME - 1.8264519+05 YME 

PLANETARY COORDINATES 
XM 4.3929265+04 YM 
RM 2.0972595+05 DEM 

XSUN 5. 7052981 +07 Y SUN 

- 2.9232967+04 ZL 
-2.3096508+01 RAL 

4.0577766+04 
-6.6097828•00 

6 . 4184558+01 
- 6.08 32991•01 

ZS 
LONS 

LTE 
LAP 

1.5119784+05 
2.5123804+01 RA 

- 8.1455415+04 ZG 
2.5126528+01 LON 

3. 7646752+04 ZMP 
-1.3177241+00 RAMP 

3. 7646752+04 ZME 

1.8043081+05 ZM 
2. 7693236+01 RAM 

- 5.0977338+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1803585•05 ECC 9. 7700986-01 INC 

VH -2.7008613+03 RNMP -1.3632366+01 APMP 
TA -1.7376942+02 EA ·1·2643940+02 MA 

GEOC ENTRIC UNIT VECTORS 
WX - 5.4294685-01 WY 
QX 6.8840762- ~l QY 

-1.6146122-01 
- 6.4759775-01 

• ••••• CSH I EARTH REF. /PHASE 101· 25 
MEAN-OF-EPOCH 1971 

wz 
oz 

. 106000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR l 

- 1.82 69715+04 OXL 
-4.3029573+01 VL 

- 5 . 3608698+03 
6 .1294715+01 
6.2190913+00 
3 . 1522911+00 

oxs 
VRS 
LNE 

DR 

1. 8717645 +03 DYL 
3.2638345+03 PTHL 

2.5606075+03 DYS 
3.4393112+03 PTR 

-1.7352174+02 DSMP 
3.2375995+03 VT 

- 2.2793849 +0 3 DZL 
8.2730494+01 AZL 

2.2605986+03 DZS 
7 .0279716+01 AZR 
7.2507452- 01 RSMP 
1.1605217+03 SEASV 

- l .397b83;+03 
-1.0963190•0 2 

- 4.0229931+ 02 
- 9 . 1472800•01 

5 . 788&71••01 
- 2 . 0347 2 bo+O l 

7.9197800+04 
0• 3542233+01 

OX - l.3290420+03 DY -l.4495710+03 DZ - l.l59b 2 66+ 03 
V 2 . 2830565+0~ PTH -7.4824085+01 AZ l·l44b537+J2 

7.9197798+04 
2 .0883629+02 

OXG - 3.4173063+04 DVG 6.5985984+04 DZG -1 . 159471 8+03 
VE 7.4318861+04 PTE -1.6989887+00 AZE - 9. Ol9064b+OI 

-4 . 2896478+03 OXMP 
l.6835333 +02 VMP 

- 4.2896478+03 OXME 

9.7467516+04 OXM 
7 .6316493+01 LOM 

-2.2104950+07 RAS 

3.4502759+01 RAN 
- 3.8475770+00 (NMP 
-8.1405478+01 SLR 

2 . 0643951+03 DYMP 
2.2830565+03 PTMP 
2.0643951+03 CYME 

-3.2008064+03 OYM 
2.2161055+02 VM 

-4 . 1781064+01 LOS 

-7.3438603+01 APF 
303578556+01 APO 
5.3649316+03 PER 

-9.3404709+02 OZMP 
- 7.4824085+01 AZMP 
-9.3404709+02 DZME 

8.2981388+02 OZM 
3 03151806+03 ARGM 
1.0351299+02 DES 

-5.4781385+01 RP 
2 .3335803+05 TFP 
2.8254611•02 MTA 

8.2409890-01 PX -4.8094036-01 PY - 7.4467938- 01 Pl 
J.2666811 · 01 SXO 0.0000000 SYO 0 . 0000000 SZO 

- 2. 7959980+02 
1.2355572+02 

- 2 . 7959985•02 

2.38054bl+02 
0 . 3827bO u•:>l 

· l.6ll490b+Ol 

2 . 7l36b03+H 
1 . 688911 2 •0 2 
3. 6000000•0 2 

- 4.6276 <30- 0I 
o. 000000 (! 

FEB. 1971, 6 HRS., 19 MINS., 60.000 secs. G.M.T. 

4 DAYS, 9 HRS., 59 MINS., 59.999 SECS . G.E.T. 

USNM USFT I s~c 

RAGR .229747011404 267+00 3 

RXYZ 
ROXYZ 

.21618188934802394+002 
-.23230572308495606+000 

• 436 5089 5608169460•002 
- .25417507916728010+000 

.22795613914466282+002 
- • 20192737504690731+000 

SELENOCENTR!C 
XL 3. 2420775+04 YL 
RL 4.8489017+04 DECL 

SELENOGRAPH!C 
XS 2.3752870+04 

ALTS 4. 7550522+04 
LTS -2.1636147-01 
LIN 1.7222676+02 

GEOCENTRIC 
x 7 . 4451605+04 

1.8 521789+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

y 
DEC 

-3.0583635+04 ZL 
-2 • 3194566+01 RAL 

4.1900325+04 ZS 
-6.6306787+00 LONS 

6 . 3678377+01 LTE 
- 6.1164652+01 LAP 

1 . 5033078+05 l 
2.5078567+01 RA 

-1.9097630+04 OXL 
-4.3329788+01 VL 

- 5.5989795+03 
6.0451536+01 
6.1927074•00 
4.9191636+00 

7 . 8506579+04 
6. 3652998+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

l.8572077+03 DYL 
3.2557598+03 PTHL 

2.6119330+03 DYS 
3.4409315+03 PTR 

-1. 7353245+02 OSMP 
3.2301582+03 VT 

- l .350 3246+03 DY 
2·3203222+03 . PTH 

-2.2800935+03 DZL 
8.2810017+01 AZL 

2 . 2037294+03 ozs 
6.9841902+01 AZR 
7 .2115365-01 RSMP 
1.1857854+03 SEASV 

- 1.4774447+03 DZ 
-7.4828193+01 AZ 

- 1. 397113 2+03 
- 1.0947910• 02 

- 4. Ol 736b0 +02 
-9.13988 40•0 l 

5. 739560 2+01 
- 2.039736 9 +0 1 

· - 1.173744 2•03 
l . 1409350•02 



XG 
ALT 

-1.6284020+05 yG 
1. 8171603+05 LAT 

EARTH-rnON PLANE 
XMP -1.8 105697+05 YMP 
RMP 1.8521789+05 OEMP 
XME -1.8105697+05 YHE 

PLAN ETARY COORO!NATES 
XM 4.2030831+04 YM 
RM 2.0981706+05 OEH 

XSUN 5.7094290+07 YSUN 

-4. 0316937+04 ZG 
2·5081307+01 LON 

3. 8783968+04 ZMP 
-1,3782133+00 RAMP 

3.8783968+04 ZME 

1.8091442+0~ ZM 
2,7722337+01 RAM 

-5.0939069+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1800603+05 ECC 9.7658863-0l !NC 

VH -2.6812719+03 RNMP -1.4200760+01 APMP 
TA - 1 . 7360792+02 EA -1.2567711+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,3754528- 01 WY 
QX 6.9190060-01 QY 

-1. 6556669-01 
-6.4707838-01 

*** *** CSM I EARTH REF, /PHASE 101- 26 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.107000000000000+003 HRS. FROM LAUNCH 

RES TART COOROINATES t ER ANO ER/HR I 

036 

7 . 8506577+04 
1.93 90599+02 

OXG -1,5863425+04 DVG 7 .2074896+04 DZG 
VE 7.3009330+04 PTE -1.7386867+00 AZE 

-4.4548683+03 DXMP 
1.6790946+02 VMP 

-4.4548683+03 DXME 

9, 7 604209+04 DXM 
7.692081 3+01 LOM 

-2.2088356+07 RAS 

3.4226462+01 RAN 
-3,8718259+00 INMP 
-8.0224423+01 SLR 

8, 2682087-01 PX 
3.2025471-01 sxo 

200904339+03 DVMP 
2.3203221+03 PIMP 
2.0904339+03 DVME 

-3.2075323+03 DVH 
2.0717380+02 VM 

-4.1739085+01 LOS 

-7.2880899+01 APF 
3.3160019+01 APO 
5,4606868+03 PER 

-9,6783840+02 DZMP 
-7.4828198+01 AZMP 
-9.6783840+02 OZHE 

8.0264877+02 DZM 
3.3139707+03 ARGM 
8.8513903+01 DES 

-5.5293219+01 RP 
2.3324938+05 TFP 
2·8243908+02 MTA 

-4.8199441-01 PV -7.4422927-01 PZ 
0.0000000 SYO 0,0000000 SZO 

-1.1737868+03 
-9.0192433+01 

-2. 7797474+02 
1.2313464+02 

-2. 7797474+0'2 

2.2336893+02 
8,4363538+01 

-1.610237 3+01 

2. 7626839+33 
1.6894031+02 
3.6000000+02 

-4. 6238961-01 
0.0000000 

FEB. 1971, HRS., 19 MINS,, 60.000 SECS. G.M.T. USNM USFT I StC 

OAYS, 10 HRS,, 59 MINS., 59,999 SECS. G.E. T. RAGR 0244788078436!>9<+003 

RXYZ 
ROXYZ 

.21384069987798312+002 
-.23592613601849797+000 

.43394262111698196+002 
-.259 11590720945078+000 

• 225n44l641042213+002 
-.20442916054137804+000 

SE LENOCENTRIC 
XL 3.35 16816+04 YL 
RL 5 .0401)772+04 oe.:.L 

SE LENOG RAPHIC 
XS 2.531558 1+04 YS 

ALT S 4.9462277+04 LATS 
LTS -2.1511392-01 LNS 
LI N 1.7224668+02 LAN 

GfOCEN TR IC 
7.3645315+04 y 
1. 8388021+05 DEC 

GEOGRAPHIC 
XG -l.6658~91+05 VG 
ALT 1.8043834+05 LAT 

FARTH-f'OON PLANE 
XMP - 1.7944302+05 VMP 
RMP 1. 838802 1+05 OEMP 
XME -1. 7944 302+05 YME 

PLANETARY COORDINATES 
XM 4.0 l2849~+04 YM 
RM 2.QQ90779+05 DEM 

XS UN 5.7135569+07 VSUN 

-3 .1934964+04 ZL 
-2·3287047+01 RAL 

4.3189015+04 ZS 
-6.650 1961+00 LONS 

6.3172202+01 LTE 
-6.1470111+01 LAP 

1.4944695+05 
2.5032917+01 

l 
RA 

2,9701913+03 ZG 
2.5035672+01 LON 

3.9884827+04 ZMP 
- l.4394392+00 RAMP 

3,9884827+04 ZME 

1. 8138192+05 ZM 
2.7748793+01 RAM 

-5.09 00773+07 ZSUN 

GFCCENTR IC OSCU LATING ELEMENTS 
SMA 1·1797196+05 ECC 9.7619732-01 INC 

VH -2.66 15 323+03 RNHP - 1.4767471+01 APMP 
TA -1.7344713+02 EA -1,2490506+02 MA 

GEUrE ~T R IC UNIT VECTORS 
hX -5.3265222-01 WY -1.6924512-01 
QX b.9499409-0 1 QY -6.4660972-01 

+ ••*• • C SM I EAPTH PEF. /PHASE 101- 27 
MEAN-OF-EPOCH 1971 

wz 
QZ 

. 100000000000000+003 HRS. FPOM LAUNCH 

RES TART COORDINATES ( ER AND ER /HR I 

-1.9925334+04 DXL 
-4.3615532+01 VL 

-5. 8367815•03 
5,9622964+0 1 
6. 16 57995+00 
2.95067 04+01 

Dxs 
VRS 
LNE 

OR 

1.8425966+03 DYL 
3.2484532+03 PTHL 

2.6631571+03 DYS 
3,4438132+03 PTR 

-1.7354364+02 OSMP 
3.22329.01+03 VT 

-2,2816139+03 OZL 
8.2863895+01 AZL 

2.1462600+03 ozs 
6.9384681+01 AZR 
7.1723246-01 RSMP 
1.2125387+03 SEASV 

7. 7 806067+04 
6. 3 7665 82+01 

OX -1.3713690+03 OV -1,5061643+03 oz 
AZ V 2.3582214+03 PTH -7.4841908+01 

7 . 7 806865+04 OXG 
1.7807850+02 VE 

-4,6101281+03 DXMP 
1,6746857+02 VMP 

-4,6191281+03 OXME 

9, 7732201+04 OXM 
7.7524962+01 LOM 

-2, 2071751+07 RAS 

3.3979329+01 RAN 
-3.8937610+00 INMP 
-7.9035160+01 SLR 

0 .2q 23925-0 1 PX 
3.14't5040-0l sxo 

3.2628790+03 DYG 
7.3291384+04 PTE 

2.1169095+03 OVMP 
2.3582214+03 PTMP 
2.116q095+03 OYME 

-3.2139655+03 OYM 
1.9273689+02 VM 

-4,1697112+01 LOS 

-7.2372845+0! APF 
3.2783225+01 APO 
5.5495391+03 PER 

-4.8297496-01 PY 
0.0000000 SYD 

7.3209073+04 OZG 
- 1. 77q7021+00 AZE 

-1.0017659+03 DZHP 
- 7,4841908+01 AZMP 
-1.0017659+03 DZME 

7,7544962+02 DZM 
3.3127700+03 ARGM 
7.3514811+01 DES 

-5.5762126+01 RP 
2.3314773+05 TFP 
2.8233831+02 MTA 

- 7.4380907-01 PZ 
0.0000010 szo 

- 1. 396969 O+ 03 
-l.0932770+J2 

-4. 0126300+02 
-9.1331301+01 

5.6902923+0 1 
-2.0449%9+01 

-1. 1880<864+03 
1.1370449+02 

- 1.1882622+03 
-9.0194206+01 

-2.7634695+02 
1.2275513+02 

-2. 763469:>+02 

2. 08683.:l+J 2 
8. 4899054+01 

-l.6 089d3 2+ 01 

2.8081920+03 
1·6898515+02 
3. 6000000+ 02 

-4.6204245-0 1 
0.0000000 

FEB. 1971, HRS,, 19 MINS., 60.000 SECS, G.M.f, USNM USFT I SEC 

4 DAYS , 11 HRS •• 59 MINS •• 59.999 secs. G.E.T. PAGR .259829145408917+003 

RX YZ 
RDX VZ 

• 21146 34 72 8666050q+oo2 
-.23951463845669 141+000 

.431 326 162030099 05+002 
-.26419q54206036724+000 

.22386731975244872+002 
- • 2070010209 0202190 +ooo 

S ELENOC ENTR IC 
XL 3.4604170+04 Yl 
RL 5. 2308620+04 OECL 

5ELENOGRAPHIC 
XS 2.6908008+04 

11.l TS 5. 137012'>+-(}4 
LTS -2. 1386585- 01 
LIN 1.722 69 30+02 

GEOCE NTRIC 

vs 
LATS 

LNS 
LAN 

7.2826614+04 y 
1 , 8252156+05 DEC 

GEOGR •PHIC 
XG - 1.5907157+05 VG 
ALT l.7907B6A+05 LAT 

F.~RTH-~CON PLANE 
XMP -1.7780344+()5 YMP 
RMP 1.8 2 52 0 56+05 OEMP 
XME -1. 7780144+05 YME 

PLANE HRY COORDINATES 
XM 3.8222445+':)4 YH 
RM 2.09998 1 3+ ~5 OEM 

XSUN 5. 7176 1H6+f)7 YSUN 

-3, 3287431+04 ZL 
-2.33 74721+01 RAL 

4.4443458+04 ZS 
- 6.6685046+00 LONS 

6·2666038+01 LTE 
-6.1748443+01 LAP 

1.4854586+05 z 
2.4986801+01 RA 

4. 5 1t51352+04 ZG 
2.4989574+01 LON 

4, 0949011+04 ZMP 
- 1,5014416+00 RAMP 

4.0949011+04 ZME 

108183329+05 ZH 
2,7772604+01 RAM 

-5. 0862450+07 ZSUN 

GEOCEN TRIC OSCULAT I NG ELEMENTS 

-2 .0753075+04 OXL 
-4.3888901+01 VL 

-6.0743267+03 
5. 8806892+01 
6 .1383711+00 
9.8140713+01 

oxs 
VRS 
LNE 

DR 

1.8278784+03 DYL 
3.2418772+03 PTHL 

2. 7142750+03 DYS 
3•4.479291+03 PTR 

- 1.7355531+02 OSMP 
3.2169743•03 vT 

-2.2839329+03 OZL -1.3972399+03 
8.2893733+01 AZL -1.0917686+02 

2.0881161+03 ozs 
6.8910003+01 AZR 
7,1331079-01 RSHP 
1.2406818+03 SEASV 

-4.0001210+02 
-9.1269512+01 

5. 6410673+01 
-2. 0505071+01 

7. 7098417+04 
6o38B2Hl+Ol 

DX -l.3922279+03 DY -1.5357140+03 OZ - 1.2032405+03 
V 2.3967694+03 PTH -7,4863729+01 AZ 1,1347204+02 

7.7098413+04 
1.6405383+02 

DXG 2.1895848+04 OVG 6.9381847+04 OZG -1.2033303+03 
VE 7.2764806+04 PTE -1.8220851+00 AZE -9.0l9633o+Ol 

-4. 7824222+03 OXMP 
1. 6703064+02 VHP 

-4. 7824222+03 OXHE 

9. 7851492+04 OXH 
1.0120q17+01 LOH 

-2.2055134+07 RAS 

2.1438150+03 DYMP 
2.3967694+03 PTHP 
2•1438150+03 OVHE 

-3.2201063+03 OYH 
1.7829977+02 VH 

-4. 1655146+01 LOS 

-1.0359035+03 OZHP 
-7.4863729+01 AZHP 
-1.0359035+03 OZME 

7.4821889+02 OZH 
3.3115784+03 ARGM 
5 ,5515709+01 DES 

-2.7470805+02 
1.2241152+02 

-2. 7470805+02 

1. 9399937+02 
8,5434150+01 

-1.6077284+01 

.,-. 

( 

<. 

\ 

~ 



~ 

( 

/ 

SMA 
VH 
TA 

1.1 H5146+05 ECC 
-2.6416466+03 RNHP 
- 1.7328673+02 EA 

GEOCENTRIC UNIT VECTORS 
WX -5.2820246-01 WY 
QX 6.9774820-01 QY 

9. 7583324- 01 INC 
- 1.5332587+01 APMP 
-1.2412345+02 MA 

-1.7255586-01 
-6 .4618702-01 

wz 
QZ 

•••••• CSM I EARTH REF. /PHASE 101- 28 
MEAN-OF-EPOCH 1971 

.109000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

3.3757133+01 RAN 
-3.9 136454+00 INMP 
-7. 7838505+01 SLR 

f:l37 

-7.1908557+01 APF 
3.2442494+01 APO 
506321214+03 PER 

-5.6192925+01 RP 
203305242+05 TFP 
2.8224318+02 MTA 

8.3140042-01 PX -4.8389004-01 PY -7.4341561-01 Pl 
3.0917589-01 SXO 0.0000000 SYD 0 .0000000 SZO 

2.8505050+03 
1.6902608•02 
3. 6000000+02 

-4•6171811-01 
0 . 0000000 

FEB. 1971, 9 HRS., 19 MINS., 60.000 secs. G.H.T. USNH USFT I StC 

4 DAYS, 12 HRS •• 59 MINS •• 59.999 SECS. G.E.T. RAGR . 274870212381242+003 

RXYZ 
ROXYl 

.209050487 02754522+002 
-.24307913395592117+000 

.42865815993744273+002 
-.26942430873127516+000 

.22178415014425121+002 
-.20964347103021704+000 

SELENOCENTRIC 
XL 3.5682763+04 YL -3.4641506+04 ZL -2.l5Bl097+04 OXL 1.6130076+03 DYL -2 .2870429+03 DZL 

3.2360043+03 PTHL 8 .2900867+01 AZL 
-l.397913b+03 

RL 504212888+04 OECL -2.345B239+01 RAL -4.4151710+01 VL -1.0902587+02 

SELENOGRAPHIC 
XS 2.8531890+04 

ALTS 5.3274393+04 
LTS -2.1261741-01 
LIN 1.7229155+02 

GEOCENTRIC . 

YS 
LATS 

LNS 
LAN 

x 7.1995598+04 y 
R 1.8113851+05 DEC 

GEOGRAPHIC 
XG -1.4098167+05 VG 
ALT 1.7769662+05 LAT 

EARTH-MOON PLANE 
XMP -1.7613832+05 YMP 
RMP 1.8113 850+05 DEMP 
XME -1.7613832+05 YME 

PLANEHRY COORDINATES 
XM 3.6312835+04 YM 
RM 2.1008809+05 DEM 

XSUN 5.7218033+07 YSUN 

405663238+04 ZS 
-6.6857465+00 LONS 
6. 2159879+ 01 LTE 

-6•199B9ll+Ol LAP 

1.4762702•05 
2.4940175•01 

z 
RA 

804269032+04 ZG 
2.4942964+01 LON 

4.1976181+04 ZMP 
- 1.5642615+00 RAMP 

4.1976181+04 ZME 

1.8226853+05 ZM 
2.7793774+01 RAM 

-5.0824100+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1792638+05 ECC 9. 7549397- 01 INC 

VH -2.6216173+03 RNMP - 1.5896194+01 APMP 
TA -l.7312641+02 EA -1.2333247+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.2414139-01 WY 
QX 7.0021183-01 QY 

-l.75547B4-0l 
-6.4580S88-ot 

****** CSM I EARTH REF. /PHASE 101- 29 
HEAN- Of-EPOCH 1971 

wz 
QZ 

• 110000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-6.3116628+03 
5.8001505+01 
6 .1104261+00 
-~.7980581•08 

DXS 
VRS 
LNE 

DR 

2. 7652634+03 DYS 
3.45 32622+03 PTR 

-1.7356745+02 DSMP 
3.2111964+03 VT 

2 .0292315+03 DZS 
6.8419589+01 AZR 
7.0938864-01 RSHP 
1.2701328+03 SEASV 

7 . 6 380986+04 
6.4002166+01 

DX -1.4129473+03 DY -1.5660840+03 DZ 
AZ V 2.4359832+03 PTH -7.4692365+01 

7 .6360963+04 
104913195+02 

OXG 
VE 

-4,9447409+03 DXMP 
1.6659566+02 VMP 

-4.9447409+03 DXME 

9.7962084+04 DXM 
7.8732652+01 LOM 

-2.2038505+07 RAS 

3.3556417+01 RAN 
-3.9317079+00 INMP 
-7. 6635178+0 l SLR 

3.8778134+04 DYG 600924997+04 DZG 
7.2229388+04 PTE -1.8658913+00 AZE 

2•1711469+03 DYMP 
204359832+03 PTMP 
2.1711469+03 DYME 

- 3.2259549+03 DYM 
106386244+02 VM 

-4, 1613184+01 LOS 

-7.1483034+01 APF 
3.2133133+01 APO 
5.7089935+03 PER 

-1.0703173+03 DZMP 
-7,4892367+0 1 AZMP 
-1.0703173+03 DZME 

7.2095889+02 DZM 
3.3103960+03 ARGM 
4.3516603+01 DES 

-5.6589752+01 RP 
2.3296286+05 TFP 
2.8215316+02 MTA 

8.3334193-01 PX -4.8474648-01 PY -7.4304621-01 Pl 
3.0436508-01 SXO 0.0000000 SYD 0.0000000 SlO 

-4.0055837+02 
-9.1212717+JI 

5.5918847+01 
-2 .0562071+01 

-1.2185956+03 
1.1321327+02 

- l .218b812+03 
-9.0198504+01 

-2.7305035+02 
1.2209911+02 

-2. 7305035+02 

1.7931795+02 
8,5968832•01 

-l.6064728+Dl 

2.889~077'J3 
1.6900349+02 
3. 6000000+02 

-4.6141427-0~ 

0.0000000 

FEB, 1971, 10 HRS., 19 MINS., 60.000 secs. G.M.T. USNM USFT I StC 

4 DAYS, 13 HRS., 59 MINS., 5q.999 secs. G. e.T • RAGR .28991127935356 7+003 

RXYZ 
ROXYZ 

.20660194693192210+002 
-.2466265B069047980+000 

.42593720804630037+002 
-.27478944515768664+000 

.21967422492971240•002 
-.21235275709067711+000 

SELENOCENTRIC 
XL 3.6752490+04 YL -3. 5997659+04 ZL -2. 2409636+04 DXL 1.7979440+03 DYL 

3.2308164+03 PTHL 
- 2.2909420+03 DZL 

8.2886426+01 AZL 
-l .398984.>+03 

RL 5.6113890+04 DECL - 2. 3538166+01 RAL -4, 4405538+01 Vl -l. 0887417+J2 

S ELENOGRAPHIC 
XS 3.0185362+04 

ALTS 5.5175396+04 
LTS -2.1136800-01 
LIN 1.7231635+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

7.1152337+04 y 
lo 7973362+05 DEC 

GEOGRAPHIC 
XG -l.136B900+05 YG 
ALT 1.7629173+05 LAT 

EARTH-~OON PLANE 
XMP -1.7444778+05 YMP 
RMP 1. 7973362+05 DEMP 
XME -1.7444778+05 YME 

PLANETARY COORDINATES 
XM 3.4399647+04 YM 
RM 2.1017767+05 DEM 

XSUN 5.7259219+07 YSUN 

4.6847896+04 ZS 
-6,7020399+00 LONS 

6.1653730+01 LTE 
-6.2221071+01 LAP 

1.4668994+05 z 
2.4892990+01 RA 

1,1685633+05 ZG 
2.4895797+01 LON 

4,2965939+04 ZMP 
-1.6279414+00 RAMP 

4, 2965939+04 ZME 

1.8268760+05 ZM 
2.7812303+01 RAM 

-5.0785724+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1790260+05 ECC 9.7517738-01 INC 

VH - 2.6014464+03 RNMP -l.6458360+01 APMP 
TA -1.7296590+02 EA -1.2253220+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.2042304-01 WY 
QX 7.0242502-01 QY 

-1. 7826172-01 
-6.4546231-0 1 

****** CSM I EARTH REF. /PHASE 101- 30 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.111000000000000+003 HRS. FR OM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-6.5488329+03 
5. 7205225+01 
6.0819680+00 

-3.7980583 +08 

DXS 
VRS 
LNE 

DR 

2.8161805+03 DYS 
3.4598039+03 PTR 

-1.7358007 +02 CSMP 
3.2059475+03 VT 

1.9695474+03 DZS 
6.7914978+01 AZR 
7.0546707-01 RSMP 
1 .3008241+03 SEASV 

-4.0031715+02 
-9.1160428+0 I 

5.5427443+01 
-2 .0622773+01 

7. 5654343•04 
6.4124174+01 

OX -1.4335675+03 DY -1.5972700+03 DZ - 1.2343439+03 
V 2.4758821+03 PTH -7.4926712+01 AZ 1.1298245+02 

7.5654343•04 
1. 3421289+02 

DXG 5.2789968+04 DYG 4.8481164+04 DZG -1.234306•+03 
VE 7.1684920+04 PTE - 1.9111821+00 AZE - 9 ,0200 7b9+Jl 

-5.1060727+03 DXMP 
I. 6616362+02 VMP 

-5.1060727+03 DXHE 

9,8063979+04 DXM 
7,9336139+01 LOM 

-2.2021864+07 RAS 

3,3374331+01 RAN 
-3,9481396+00 INMP 
-7,5425806+01 S~R 

2.1989044+03 DYHP 
2•4758821+03 PTMP 
2.1989044+03 DYME 

-3. 2315116+03 OYM 
1.4942486+02 VM 

-4. 1571230+01 LOS 

-7.1092009+01 APF 
3.1851236+01 APO 
5.7806529+03 PER 

-1.1050664+03 OZMP 
-7.4926713+01 AZMP 
-1.1 050664+03 DZME 

6 ,9367200+02 OZM 
3. 309 2225+03 ARGM 
2 . 8517491+01 DES 

-5.6956168+01 RP 
2.3287854+05 TFP 
2 08206781+02 MTA 

8,3509438-01 PX -4.8555013-01 PY - 7.4269854- 01 PZ 
2.9996243- 01 SXO 0.0000000 SYD 0.0000000 SZO 

-2. 7136075+02 
l.2181J9b+02 

-2. 7130675+02 

1.646404<+02 
8.6503l0l+Jl 

- 1.6052162+0 1 

2.9266517+03 
1.6909776+02 
3,6000000+02 

-4.6 112895-Jl 
0.0000000 

FE8. 1971, 11 HRS •• 19 MINS., 60.000 secs. G.M.T. USNM USFT I StC 

4 DAYS, 14 HRS •• 59 MINS., 59.999 secs. G. e.r. RAGR .304952346 325892+003 



038 

RXYZ 
ROXYZ 

.20411799153730600•002 
-.25016316965126465+000 

. 42316190304691450+002 
- .26029500219041395+000 

• 21753667 2562q0330+002 
-.215126788552q1153+000 

SELENOCENTRIC 
XL 3,7813223+04 YL 
RL 5.8011936+04 OECL 

SELENOGRAPHIC 
XS 3.1868956+04 

ALTS 5.7073441+04 
LTS - 2 . 1011868- 01 
LIN 1.7234262+02 

GEOCENTRIC 
x 7.0296879+04 
R 1, 7830 546+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

y 

DEC 

XG - 7 . 9175179+04 VG 
ALT l. 7486356+05 LAT 

EARTH - MOON PLANE 
XMP -1 . 7273194+05 YMP 
RMP L.7830546+05 DEMP 
XM E - 1, 7273194+05 YME 

PLANETARY COORDINATES 
XM 3. 2483656+ 04 VM 
RM 2, 1026686+05 OEM 

xS UN 5, 730037 5+07 YSUN 

-3.7356354+04 ZL 
-2.3614987+01 RAL 

. 4,7996937+04 ZS 
-6.7174697+00 LONS 

6.1147591+01 LTE 
-6.2414364+01 LAP 

1.4573415+05 z 
2,4645196+01 RA 

1.4110770+05 ZG 
2.4646022+01 LON 

4,3917674+04 ZMP 
-1.6925247+00 RAMP 

4, 3917674+04 ZME 

1.8309050+05 ZM 
2,7826197+01 RAM 

-5,0747319+07 ZSUN 

Gt OCE NTRIC OSCUL ATING ELEMENTS 
SMA l.1788 ·J00 +05 ECC 9.7488158-0l INC 

VH -2, 5811346+03 RNMP -1,7019155+01 APMP 
TA - 1 , 7280495+02 EA -1,2172272+02 MA 

GEOCENTRIC UNIT VECTORS 
WX - 5.1700 842-01 WY 
QX 7 . 0442063-0l QY 

- 1.6073149- 01 
- 6.4515269-01 

+it •••* CSM I EARTH REF . /PHASE 10 l - 31 
MEAN- OF - EPOCH 1971 

wz 
QZ 

, 11 20 00000000000+00 3 HRS. FROM LAUNCH 

RES TA RT COORDINATES C ER AND ER/HR I 

- 2.3236927+04 OXL 
-4.4651766+01 VL 

-6.7656623+03 
5 . 6416676+01 
6 .0530004+00 

- 3.7960563+06 

7.4916253+04 
6,4249019+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

1. 7626516+03 DYL 
3.2263032+03 PTHL 

2.6669660+03 DYS 
3.'t675537+03 PTR 

-1.7359316+02 OSMP 
3.2012237+03 VT 

-l.45"1247+03 DY 
2.5164670+03 PTH 

-2.2956326+03 DZL -1.4004482+03 
6.2851326+01 AZL -t.0672124+02 

1.9090101+03 ozs 
6.7397535+01 AZR 
7.0l54'tll-01 RSMP 
1.3327023+03 SEASV 

-1.6292721+03 oz 
-7.4965806+01 AZ 

-4.0014435+02 
-9.1111959+01 

5.4936462+01 
-2.0665396+01 

- 1.2504802+03 
l.12776H+02 

7.4918253+04 OXG 6.3023959+04 OYG 3.2955460+04 OZG -1.2504739+03 
1 . 1929667+02 VE 7.1131196+04 PTE -1.9580249+00 AZE - 9.0203551+01 

- 5.2664002+03 DXMP 
l,6573456+02 VMP 

- 5.2664002+03 OXME 

q.8157180+04 DXM 
7 , 9939352+01 LOM 

-2.2005212+07 RAS 

3 . 3206507+01 RAN 
- 3.9631114+00 INMP 
- 7 . 4210943+01 SLR 

2.2270696+03 OYMP 
2. 5164670+03 PTMP 
2.227C696+03 OYME 

-3.2367765+03 OYM 
1.3496701+02 VM 

- 4.1529260+01 LOS 

- 7.0731619+01 APF 
3.1593523+01 APO 
5.8475433+03 PER 

- 1.1402049+03 DZMP 
-7.4q65609+01 AZMP 
-1.1402049+03 DZME 

6 .6636066+02 OZM 
3 . 3080561+03 ARGM 
1.3516375+01 DES 

-5,7295252+01 RP 
2.3279904+05 TFP 
206196671+02 MTA 

A.3666299- 01 PX -4 . 8630603- 01 PY -7.4237060- 01 PZ 
2 . 9592104-01 SXO 0 00000000 SYD 0.0000000 SZO 

-2. 6965059+02 
1.2155284+02 

-2. 6965059+02 

1.4996803+02 
8 . 7036960•01 

- 1.6039590+01 

2.9609599+03 
1,6912917+02 
3.6000000+02 

- 4. 6066040 - 01 
o. 0000000 

FEB . 1971, 12 HRS., 19 MINS., 60.000 secs. G.M.T. 

4 DAYS, 15 HRS., 59 MINS,, 59 . qq9 secs . G. E. T. 

USNM USFT I SEC 

RAGP. • 3 !"9993413296 217+00 3 

RXY l 
RDXYZ 

• 2015 9 67011l9609 4 1+002 
- .25369446746698126+000 

. 42033 0 63 73 659 3435•002 
-.28594176666163q43+000 

.21537142832055795+002 
-.21797106356814610+000 

SELENOCENTRIC 
XL 3 . 6864821+04 YL - 3.6716067+04 
RL 5. 9 9 07 3 41+04 DECL - 2. 3689113+01 

ZL -2.4069200+04 DXL 
RAL - 4 . 4691619+01 VL 

107670990+03 DYL 
3. 2224614+03 PTHL 

-2.3011223+03 
8 .2796365+01 

DZL 
AZL 

-l.4023035+03 
-1.0656672+32 

SELEN OGRAPHIC 
XS 3. 3562609+04 

ALT S 5, 896 8846+04 
LT S -2. 08868 24- 01 
LIN 1. 7237021+02 

GEO CE NTR TC 

vs 
LATS 

LNS 
LAN 

6.94 292 52 +04 y 
l . 76 85 358+05 DEC 

GEOGRAPHIC 
XG - 3. 9881375+04 VG 
ALT 1.7341168+05 LAT 

f. ARTH - MOON PLANE 
XMP - 1 . 7099089+05 YMP 
RMP 1.7665356+05 DEMP 
XM E - 1. 109qos9+05 YME 

PLANETARY WORDINATES 
XM 3.05&4431+04 YM 
RM 2. 10 35565+05 DEM 

XSUN 5 , 73414q9+ry7 YSUN 

4.9109850+04 ZS 
- 6,7321771+00 LONS 

6 . 0641459+01 LTE 
-6.2578835+01 LAP 

1 . 4475915+05 l 
2 . 479674!>+01 RA 

1.5551561+05 ZG 
2 . 41Q9592+01 LON 

4.4831537+04 ZMP 
- 1.7560562+00 RAMP 

4.4631537+04 ZME 

1,6347721•05 ZM 
2.7841459+01 RAM 

-5.0706668+07 ZSUN 

GEOCE NTRIC OSCULATING ELEMENTS 
SMA 1,1785646+05 ECC q.7460465-01 INC 

VH - 2,5606622+03 RNMP - 1.7576636+01 APMP 
TA - 1.7264334+02 EA -1,2090404+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.1366420-01 WY 
QX 7. 0622692-01 QY 

-1.92q0591-01 
- 6 .44 67375- 01 

••• • •• CSM 1 · EARTH REF. /PHASE 101 - 32 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 113000000000000+003 HRS . FROM LAUNCH 

RES TA RT COOROINATES C ER AND ER/HR I 

-7 .0226463•03 
5 . 5634651+01 
6·0235270+00 

- 3.79605~9+06 

DXS 
VRS 
LNE 

OR 

2.9176414+03 ovs 
3.4 765176+03 PTR 

-1.7360671+02 DSMP 
3. 1970257+03 VT 

1.6475704+03 ozs 
606666510+01 AZR 
6.9762167-01 RSMP 
1 . 3657242+03 SEASV 

- 4. 0003636+02 
-9.1066887+Jl 
5.444~89b+Ol 

-2.0750563+01 

7.4172488+04 DX - 1.4746511+03 DY - 1.6620951+03 DZ -1.2670016+03 
6.4376733+01 V 2.5578211+03 PTH -7,5006613+01 AZ l.12593Bd+02 

7.4172485+04 DXG 6.6844419+04 DYG 1.5449410+04 DZG - 1.2670239+03 
!.0436332+02 VE 7.0566010+04 PTE -2 . 0064929+00 AZE -9,0206297+01 

-5.4257006+03 OXMP 
1,6530649+02 VMP 

-5.4257006+03 DXME 

908241666+04 OXM 
8.0542265+01 LOM 

-2.1966546+07 RAS 

3.3056957+01 RAN 
-3.9767717+00 INMP 
-7.2991081+01 SLR 

2.2557074+03 DYMP 
2.5576211+03 PTMP 
2.2557074+03 OYME 

-3. 2417501 +03 OYM 
1•2054665+02 VM 

-4.1487336+01 LOS 

-7.0399296+01 APF 
3.1357206+01 APO 
5.9100567+03 PER 

- 1.1757626+03 OZHP 
-7.5008615+01 AZMP 
- 1.1757626+03 OZHE 

6.3902717+02 OZM 
3.3069027+03 ARGM 
3.5651925+02 DES 

-5.7609694+01 RP 
2.3272393+05 TFP 
2.6190951+02 MTA 

- 2.6769546+02 
1.2131290+02 

- 2.6769546+02 

1·3530196+02 
6.7570410+01 

- 1.6027009+01 

2,9930344+03 
1,6ql5600+02 
3,6000000+02 

8,3612872-01 PX -4.6701856-0l PY -7.4206062-01 PZ - 4.6060712- 01 
2 .9220085- 01 SXO 0 . 0000000 SYD 0.0000000 SZO 0.0000000 

FEB. 1971, 13 HRS •• 19 MINS •• 60 . 000 secs. G.H.T. USNM USFT I SEC 

4 DAYS, 16 HRS., 59 MINS •• 59.999 secs. G.E.T • RAGR .33503446027054<+303 

RXYZ 
R DXYZ 

,19904410291969633+002 
- .25722553193061259+000 

.41744259221094957+002 
-.29173120306792594+000 

.21317723043486322+002 
-.22087952~56993199•000 

SELENOCENTRIC 
XL 3, 9907122+04 YL 
RL 6 . 1800415+04 DECL 

SELENOGRAPHIC 
XS 3 . 5 326255+04 VS 

ALT S 6 ,0861 92 0+04 LATS 
LT S -2 ,0761728- 01 LNS 
LI N l . 72 39Q01+02 LAN 

-4,D063272+04 ZL 
-2.3760914+01 RAL 

5.0186061+04 ZS 
-6.746175q+oo LONS 

6,0135334+01 LH 
-6.2714393+01 LAP 

- 2.4900666+04 
-4.5126173+01 

- 7.2597636+03 
5.4656077+01 
5.9935513+00 

- 3 . 7980568+08 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

1. 7512564+03 OYL 
3.2192942+03 PTHL 

2·9682092+03 ovs 
3.'t 86 7063+03 PTR 

- 1.7362074+02 DSMP 
3.1933564+03 VT 

- 2.3074212+03 DZL 
6.2722225+01 All 

1.7851826+03 ozs 
6.6329044+01 AZR 
6.9369667-01 RSHP 
l.3998560+03 SEASV 

-1.4045509+03 
-1. 0641026+02 

- 3.q999ooe+o2 
- 9.1024758+01 

5.39557'4+01 
-2.0618308+01 

( 

( 

( 

( 
' 



r 

r 

( 

L 

~ 

GEOCENTRIC 
x 6.8549466•04 y 
R 1. 7537753•05 DEC 

GEOGRAPHIC 
XG 1.4652706•03 VG 
ALT 1.7 193561•05 LAT 

EARTH- MOON PLANE 
XMP -1.6922475•05 YMP 
R~P 107537752•05 OEMP 

.XME -1,6922475• 0 5 YME 

PLANETARY COORDINATES 
XM 2.8642344•04 YM 
RM 2,1044406•0 5 OEM 

XSUN 5.7382594•07 YSUN 

1.4376445+0 5 
2.4747593+01 

z 
RA 

1 ,5926424+05 ZG 
204750458+01 LON 

4,5706449+04 ZMP 
-1,8245822+00 RAMP 
4.5706 449+ 0 4 ZME 

1 08384773+05 ZM 
2.7852094•01 RAM 

-5.067043 0+07 ZS UN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1783796+05 ecc 9, 7434567-01 INC 

VH -2,5400885 +03 RNMP -1,8136857+01 APMP 
TA -1,7248083+ 02 EA -1,2007615+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5,1096 189- 01 WY - 1,8504933-01 
QX 7.0786642- 01 QY -6,4462258- 0l 

****** CSM I EARTH REF, /PHASE 101- 33 
MEAN-OF-EPOCH l 971 

wz 
QZ 

.114000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

7.3416821+04 
604507357+01 

ox 
v 

639 

-1.4951761+03 DY -l .6957't7't+03 
2,5999095+03 PTH -7 ,5055001•01 

oz 
AZ 

-1.2839075•03 
1.1243100•02 

7,3416819•04 
0 . 9412e1e•o1 

OXG 6o99266H•04 DYG -2.8176446+03 DZG -1•2838136+03 
VE 6,9995153+04 PTE -2 .0566653+00 AZE -9, 02092H+O l 

-5.5839474+03 DXMP 
l.6488545+02 VMP 

-5, 58394H+03 DXME 

9 , 8317510+04 DXM 
8.1144854+01 LOM 

- 2,1971873•07 RAS 

3 , 2918012+01 RAN 
- 3.9892488+00 INMP 
-7, l 766652>01 SLR 

2.2847650+03 DYHP 
2.5999094•03 PTMP 
2.2847650+03 OYHE 

-3,2464325+03 OYM 
l .061 1038+02 VM 

-4, l 445399+01 LOS 

-7,0 091701 +01 APF 
301139925+01 APO 
5,9685526+03 PER 

-1.2118462+03 DZHP 
-7.5055006+01 AZMP 
-1,2118462+03 DZHE 

6.1167386+02 DZM 
3,3057561+03 ARGM 
3,4352012•02 DE S 

-5, 7901825+01 RP 
2.3265287•05 TFP 
2.8183589+02 MTA 

803944905-01 PX -4,8769153-01 PY -7.4176709- 01 PZ 
2, 8876.773-01 SXO 0,0000000 SYO 0 .0000000 SZO 

-2 ,6609526•02 
l .21 09179+02 

- 2.6609526+02 

l .2064346+02 
8.8103457+01 

- l,60144Zl+ Ol 

3.0230541+03 
l.6918450+02 
3.6000000+02 

- 4, 6036776- 01 
0.0000000 

FEB. 1971, 14 HRS., 19 MINS •• 60,000 secs. G.M.T, USNM USFT I SEC 

4 DAYS, 17 HRS., 59 MINS,, 59,999 secs. G.E.T. RAGR ,350075547242&67+003 

RXYZ 
ROXYZ 

.19645417574357497+002 
-. 26076100644375912+000 

.41449573082119843+002 
-.29766541059235817+000 

·21095361660482091+002 
-. 22385433499506664•000 

SELENOCENTRIC 
XL 4, 0939940+04 Yl -4,1452450+04 Zl -2, 5733626+04 DXL 1, 7350975+03 DYL -2 ,3145443•0 3 OZL 

3.21681 0 5+03 PTHL 8.2629428+01 All 
-1.4071929+0:! 

RL 6,3691472+04 OECL -2,3830709+01 RAL -4.5356394+01 VL -1. 0825160+0 2 

SELENOGRAPHIC 
XS 3,7099829+04 

AL TS 6,2752978+04 
LT S -2,0636625-0l 
LIN 1,7242885+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

6. 7657512•04 y 
l. 7387683+05 DEC 

GEOGRAPHIC 
XG 4,2042255+04 VG 
ALT 1,7043490+05 LAT 

EARTH-M OON PLANE 
XMP - l.6743363+05 YMP 
RMP l,7387683•05 OEMP 
XME - 1 . 6743363+05 YME 

PLANETARY COORDINATES 
XM l,6717572+04 YM 
RM 2.1053207•05 OEM 

XSUN 5,7423~57+07 YSUN 

5.1225055+04 ZS 
- 6,7595512+00 LONS 

5.9629219+01 LTE 
-6.282 0941+01 LAP 

l. 42 7495 7• 05 
2.4697687+01 RA 

l.5227418+05 ZG 
2, 4 700572+01 LO N 

4,6542112+04 ZMP 
-1,8921533+ 00 RAMP 

4.b542112+04 ZHE 

1,8420203+05 ZM 
2.7860103+01 RAM 

-5,0631945+07 ZSUN 

GEOCENTRIC OSCULATING ELEHENTS 
SMA 1.1781836+05 ECC 9 , 7410268-01 INC 

VH -2,5193524+03 RNMP - l .8693867+01 APMP 
TA -1,7231722+02 EA -1,1923900+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5, 0827678-01 WY -1.8694261- 01 
QX 7,0935898-01 QY -6,4439657-01 

•••••• CSM I EARTH REF, /PHASE 101- 34 
HEAN-OF-EPOCH 19.71 

wz 
QZ 

,115000000000000 • 003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR J 

-7.4966735+03 
5. 40 86004+0 l 
5.9630777+00 

-3.7980568+08 

7 . 2651022+04 
6,4640944+01 

oxs 
VRS 
LNE 

OR 

OX 
v 

3.0186740+03 DYS 
3,4981429+03 PTR 

- 1, 7363522+02 OSMP 
3, l 902305+03 VT 

1.7218040+03 DZ S 
6.5780190+01 AZR 
6.8977585-01 RSMP 
1.4350724+03 SEASV 

-1.515 7268+03 ov - 1.7302412+03 oz 
20 6427791+03 PTH -7,5103731+01 AZ 

7. 2651022+04 
7 .4565396+01 

OXG 6,6274388+04 OYG -2. 0593601•04 OZG 
VE 6.9412418+04 PTE -2, 1086294•00 AZE 

-5, 7411179+03 OXMP 
1.6446548+02 VMP 

-5,7411179+03 OXHE 

9.8384649+04 OXM 
8,1747089+01 LOM 

-2,1955186+07 RAS 

3.2790247+01 RAN 
-4, 0006518•00 INHP 
-7,0538043+01 SLR 

2.3142720+03 DYMP 
2.6427791+ 03 PTMP 
2,3142720•03 DYME 

-3,25 08242+03 OYM 
9,1671543+01 VM 

-4, 1403468+01 LOS 

- 6 . 9806635+01 APF 
3.0939656•01 APO 
6.0233428+03 PER 

-1.2484396•03 OZMP 
-7,5103735+ 01 AZHP 
-1,2484396+03 DZME 

5,8430313•02 DZM 
3.3046183+03 ARGM 
3.2852098+02 DES 

- 5,8173702+01 RP 
2 .3258554+05 TFP 
2 . 8176558+02 MTA 

-4.0000274•02 
- 9,0985176+01 

5.3466004+01 
-2.0888678+01 

-l.3011992+03 
1.1228627+02 

-1.3010940+03 
-9 . 02126J4+Ji 

-2.6424392 •02 
1 02088747+02 

-2.6424392+02 

lo 0599374 +02 
0. 8636102+01 

-1.6001825+01 

3, 0511804+0 3 
1.6920887+)2 
3.6000000+02 

8,4065878-01 PX -4,8832830 - 01 PY - 7,4148870-01 PZ -4,6014123-01 
2.8559212·01 SXO 0.0000000 SYD 0,0000000 SZO 0,0000000 

FEB. 1971, 15 HRS., 19 MINS., 60.000 secs. G.M.T. 

4 DAYS, 18 HRS ., 59 "41NS., 59.999 SECS. G.E. T. 

USNM USFT I SEC 

RAGR .511661421519l94+J01 

RXYZ 
ROXYZ 

.19382885370325399+002 
-.264305 19823234568+ 000 

, 41148 B 79248175925+002 
-. 30374709278270664+000 

, 20869992 C79926142+002 
-.22689603369665511+000 

SELENOCENTR I C 
XL 401963088+04 YL 
RL 6,5580842+04 OECL 

SELENOGRAPHIC 
XS 3,A903273+04 

ALTS 6,4642l47+04 
LTS -2,0511471 - 01 
LIN 1,7245958+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 6,6753368+04 y 
R 1.72 35 100+05 DEC 

GEOGRAPHIC 
XG 7,9125867+04 VG 
ALT l,6890907•05 LAT 

EARTH-~OON PLANE 
XMP - 1,6561764+05 YMP 
RMP 1.7235100+05 OEHP 
XME - 1.6561764+05 YME 

PLANETARY COORDINATES 

-4,2826097+04 ZL 
-2, 3898774+01 RAL 

5,22261 76 +04 ZS 
-6,7723497+00 LONS 

5.9123111+0 1 LTE 
- 6,2899014+01 LAP 

l • 41 71400•05 
2.4646975+01 

z 
RA 

1,3519603+05 ZG 
2,464988 1+01 LON 

4.7338001+04 ZMP 
- l,9608184+0 0 RAMP 
4. 7338001+04 ZME 

-2.6568245+04 QXL 
- 4,5583151+01 VL 

-7. 7336050+03 
5.3317577+01 
5.9321092+00 

-3.7980568•08 

oxs 
VRS 
LNE 

DR 

1.7185974+03 DYL 
3.2150250+03 pTHL 

3,0690419+03 DYS 
3,5108444+03 PTR 

-1, 7365017+02 DSMP 
3.1876548+03 VT 

•2,3225095+03 DZL 
8,2518438+01 AZL 

l 06573933+03 DZS 
6.5222939+01 AZR 
608585235-0l RSMP 
l,4713548+03 SEASV 

7.1874865•04 
6,4777555+01 

ox -1.5363281•03 av -1. 7655922•03 DZ 
Al V 2.6864593+03 . PTH -7 .5154433• 01 

7.1874864+04 
5 09660940 +01 

OXG 5,8214620+04 OYG -3.6680434+04 DZG 
VE 6.8819589+04 PTE -2.1624791+00 AZE 

-5,8971716+03 OXMP 
1.6404863+02 VMP 

-5 ,8971716+03 DXHE 

2,3442404+03 DYHP 
2.6864593+03 PTHP 
2, 344240•H03 DYHE 

-1.2856051+03 DZHP 
-7.5154439+01 AZMP 
-1,2856051+03 OZHE 

- l.4102:l37+03 
-1.0809054+02 

-4. 0007186+02 
-9,0947791+01 

5 .2976671•01 
-2. 09617 25+01 

-1.3188797+03 
1.1215796+02 

- 1.3188437+03 
-9,0215914+01 

- 2.6233552+02 
1 .2069819+02 

-2.6233552+02 



XM 
RM 

XSUN 

2.4790281+04 YM 
2.1061969+05 DEM 
5. 7464689+07 YSUN 

1.8454010+05 ZM 
2.7865492+01 P.AM 

-5. 0593433+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1779962+05 ECC 9.7387464- 0l INC 

VH -2. 4984721+03 RNMP - 1.9249708+01 APMP 
TA - 1.7215230+02 EA -1.1839250+02 MA 

GEOCENTRIC UN IT VECTORS 
WX -5. 0 5"18746-0 1 WY 
QX 7 .1072127-01 QY 

-1.8868369-01 
- 6.4419335-01 

****** CSM I EARTH REF. /PHASE 101- 35 
MEAN- OF-EPOCH 1971 

wz 
Ql 

. 116000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR l 

9 . 844311 0 +04 DXM 
0,23 40947 +01 LOM 

-2. 1938487+07 RAS 

3.26724'•8+01 RAN 
-4. 0110849+00 INMP 
-6.9305602+0 1 SLR 

840 

-3.254925!+03 DYM 
7. 7232332+01 VM 

-4.136 1543+01 LOS 

-6.9542002+01 APF 
3.075"647+01 APO 
6 . 0747129+03 PER 

5 . 5691725+02 OZM 
3.3034893+03 ARGM 
3.1352184+02 DES 

- 5 .8427134+01 RP 
2 .3252167+05 TFP 
2·8169833+02 MTA 

8.41 T704·6 -0 l PX -4.98931 78- 0 1 PY - 7 .4122422- 01 PZ 
2.8264847-01 SXO 0.0000000 SYO 0 . 0000000 SZO 

USNM 

9.1353972+01 
8.9168347•01 

-1.598922 1•01 

3.0775587•03 
l .6923131•02 
3.6000000+02 

-4. 5992644-01 
0.0000000 

USFT I SEC FEB . 1971, 16 HRS . , 19 MINS., 60.000 SECS. G.M.T. 

4 DAYS, 19 HRS •• 59 MINS •• 5 9.999 secs. G.E.T. RAGR • 201576811875169+002 

RXYZ 
RDXYZ 

.19 116802924350771+002 
- .26786214349921564+000 

,40842028646552504+002 
-.30997953813680179•000 

.2 0641547028320948•002 
-.23000543584329323•000 

SELENOCENTRIC 
XL 4. 2976352+04 YL 
RL 6. 7468854+04 OECL 

SELENOGRAP H!C 
XS 4.0736535+04 VS 

ALT S 6.6530357+04 LATS 
LTS -2.0386220-0 1 LNS 
LIN l • 7249104+02 LAN 

GEOCENTR IC 
x 6.5836998+04 y 
R l. 7079955+05 DEC 

GEOGRAPHIC 
XG 1.1027 5 5!+05 VG 
ALT 1.6735762+05 LAT 

FARTH-MOON PLANE 
XMP - 1.6377688+05 VMP 
R" P l . 7079 955+ 05 DEMP 
X•E - 1 .6377 68 8+05 VME 

PLANETARY COORO!NATES 
XM 2. 286064f:+fJ4 YM 
RM 2. 10 70 691+05 DEM 

XSUN 5 . 7 505691+07 YSUN 

-4.4204718+04 ZL 
-2.3965360+01 RAL 

5.3188818+04 ZS 
-6.7846189+00 LONS 

5.8617010+01 LTE 
-6.2948670+01 LAP 

1.4065723+05 l 
2.4595402+01 RA 

1.0935391+05 ZG 
2.4598331+01 LON 

4.8093570+04 ZMP 
-2.0306334+00 RAMP 

4.8093570+04 ZME 

1.8486195+05 ZM 
2. 7868269+01 RAM 

-5.0554893+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1778165+05 ECC 9. 7366044- 01 INC 

VH -2.4774453+03 RNMP -l.9804424+01 APMP 
TA - 1.7198588+02 EA - 1.1753655+02 MA 

GEOCEN TRIC UNIT VECTORS 
WX -5.0347535-0 1 WV 
QX 7.1196756- 01 QV 

- 1.9028803- 01 
- 6.4401084-01 

****** CSM I EARTH REF. /PHASE 101 - 36 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 11700 0000000000+003 HRS. FROM LAUNCH 

RESTAR T COORDINATES I ER AND ER/HP I 

-2.7404787+04 DXL 
-4.5807232+0 1 VL 

- 7.9705947+03 
5. 2552026+01 
5 . 9006495•00 

-3. 7980582•08 

DXS 
VRS 
LNE 

OR 

1.7017331+03 DYL 
3.2139572+03 PTHL 

3.1193206+03 DYS 
3.5248402+03 PTR 

- 1. 7366558+02 OSMP 
3.1856476+03 VT 

-2.3313381+03 DZL 
8.2389655+01 AZL 

1.5919113•03 ozs 
6.4658234+01 AZR 
6.8192896-0I RSMP 
1 .5086907+03 SEASV 

- l .4136791+03 
- 1 . 0792689•92 

- 4.0019516+02 
-9. 0912228+01 

5.2487746+01 
-2. 1037507•01 

7 . 1088116+04 DX - 1.5570036+03 DY -1.8018196+03 DZ -1.3369537+03 
6 . 4917259+01 V 2 . 7309813+03 PTH - 7 .52066 18+01 AZ 1.1204457+02 

7.1088111+04 OXG 4.6369598+04 DYG -5. 0015570+04 OZG -1.3360783+03 
404759578•01 VE 6.8216449+04 PTE -2.2183158+00 AZE - 9.0219732•01 

-6. 0 520007+03 DXMP 
1.6363497+02 VMP 

-6. 0520807+03 OXME 

9.8492902+04 DXM 
A.2950401+01 LOM 

-2.1921776+07 RAS 

3.2563569+01 RAN 
-4.0206301+00 INMP 
-6 . 8069639+01 SLR 

2.3746845+03 OYMP 
2.7309814+03 PTMP 
2.3746845+03 DYME 

- 3.2587367+03 OYM 
6 . 2792719+01 VM 

-4.1319624+01 LOS 

- 6.9295961+01 APF 
3.0583390+01 APO 
6 . 1229197+03 PER 

- 1.3233832+03 DZMP 
-7.5206618+01 AZMP 
- 1 . 3233832+03 DZME 

5.295 1855+02 DZM 
3 . 3023690+03 ARGM 
2.9852269+02 DES 

-5.86637 12+01 RP 
2.3246099+05 TFP 
2.6163390+02 MTA 

8. 42 794 78- 01 PX -4. 8950458-01 PY -7 .4097265-0l PZ 
2.7991461-01 SXO 0 .0000000 SYO 0.0000000 SZO 

- 2.6030406+02 
l.205l24 2+02 

-2.6036406+02 

7.6725377•01 
8 . 9700196+01 

- 1 .5976609•01 

3 .1023170+03 
1.6925200•02 
3. 6000000+02 

-4. 597<249-01 
0.0000000 

FE6. 1971, 17 HRS . , 19 MINS . , 60.000 SECS. G.M.T. USNM USFT I SEC 

4 DAYSo 20 HRS •• 59 MINS., 59.999 SECS. G.E.T • RAGP .35 1987481598418+002 

RXYZ 
RDXYZ 

.18847 15 5556852099•002 
-. 27143566259856898•000 

. 40528868636051717+002 
-.31636661014491675•000 

.2 0409958280855061•002 
-.2 3318362897545295•000 

SE LENDCENTRIC 
XL 4.3979508+04 YL 
RL 6.9355847+04 DECL 

SELENCGRAPHIC 
XS 4 . 2 599562+04 

ALTS 6.8417352+04 
LTS -2.0260901- 01 
LIN 1 . 7252305+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

6.4908351•04 y 
1 .6922 197+05 DEC 

GEOGRAPHIC 
XG 1. 3349554+05 YG 
ALT 1.6578003+05 LAT 

EAR TH- ~OON PLANE 
XMP - 1.6191145+05 VMP 
RMP I . 692Zl97+05 DEMP 
XME - 1.6191145+05 YME 

PLANETAR Y COORDINATES 
XM 2.0928842+04 VM 
RM 2.1079373+05 OEM 

XSUN 5. 7546661 +07 Y SUN 

-4.5588833+04 ZL 
-2.4030682+01 RAL 

5.4112335+04 ZS 
- 6 . 7q63q39+QO LONS 

5.8110918+01 LTE 
-6.297033 l+Ol LAP 

I. 3957873•05 
2 .4542921•01 

z 
RA 

7.6643687+04 ZG 
2.4545872+01 LON 

4.8808242+04 lMP 
-2.IJ\6541+00 RAMP 

4.8808242+04 ZME 

1.8516756+05 ZM 
2.7868436+01 RAM 

-5.0516328+07 ZSUN 

GEOC EN TRIC OSCULATING ELEMENTS 
SMA 1.1776442+05 ECC 9.7345909-0l INC 

VH -2 . 4562692+03 RNMP -2. 0358049+01 APMP 
TA - 1.7181777+02 EA -1.1667099•02 MA 

GEOCENTRIC UNIT VECTORS 
WX -5.0132409- 01 WY 
QX 7.1 31 1016-01 QY 

- 1.9176909- 01 
-6.438H l5-0 l 

•••••.t CSM I EA RTH REF. /PHASE 101- 37 

wz 
QZ 

-2.8243491+04 OXL 
-4.6029353•01 VL 

-8.2 076729•03 
5.1788654•01 
5.8687028• 00 

-3.7980584+ 08 

7.0290539•04 
6.5060140•01 

DXS 
VRS 
LNE 

DR 

ox 
v 

1. 0290540+04 OXG 
2.9861392+01 VE 

-6.2058026+03 OXMP 
1.63 22455+02 VMP 

-6.2058026+03 OXME 

9.8534030+04 DXM 
8. 3551424+01 LOM 

- 2.1905054+07 RAS 

3.2462709+01 RAN 
- 4.0293676+00 INMP 
-6.6830430+01 SLR 

1.6844828+03 DYL 
3.2136322+03 PTHL 

3.1695197•03 DYS 
3.5401627+03 PTR 

-1.7368145+02 DSMP 
3.1842286+03 VT 

-2.34 10551+03 DZL 
8.2243418+01 All 

1 .5253198+03 DZS 
6 . 4086951+01 AZR 
6.7800613- 01 RSMP 
1. 5470745+03 SEASV 

-1.5777754+03 DY - 1 .8389458+ 03 
2.7763790+03 PTH -7.5259836+01 

oz 
AZ 

3.1609794+04 OYG 
6. 7602774+04 PTE 

2.4056211+03 DYMP 
2. 7763790+03 PTMP 
2.4056211 +03 DYME 

-3.2622582+03 DVM 
4.8352675+01 VM 

-4.1277710+01 LOS 

-6.9 066888+01 APF 
3.0424562+01 APO 
6.1681936+03 PER 

-5.9742101+04 DZG 
-2.2762502+00 AZE 

-1.3618137+03 OZMP 
-7.5259836+ 01 AZMP 
-1.3618137+03 DZME 

5.0210942+02 DZM 
3.3012573+03 ARGM 
2.8352354+02 DES 

-5 .8884853+01 RP 
2.3240327+05 TFP 
2.8157210+02 MTA 

8 .4 374094-01 PX - 4.9004900- 01 PY -7 .4073303-01 PZ 
2. 7137107- 01 SXO 0. 0000000 SYO 0 .0000000 SZD 

-1. 4175368+03 
-1. 0776052•02 

-4. 0037062•02 
-9.08 78207+01 

5.1999223•01 
-2.l llb096•01 

- 1.3554276+03 
1.1194482•02 

-1.3554284•03 
-9. 0223702+01 

-2.5832344•02 
1 .2 03>883+02 

-2. 5832344+02 

6 .2 109161+01 
900231652•01 

- 1. 5963989•01 

3.1255761•03 
1.6927107+02 
3. 6000000•02 

- 4.5952858-01 
o. 0000000 

(' 

(' 

( 

l 



(' 

.,. 

( 

MEAN-Of-EPOCH 1971 

.110000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

on 

FEB. 1971, 18 HRS ., 19 MINS .. 60.000 secs. G.M.T. 

4 DAYS, 21 HRS ., 59 MINS., 59.999 SECS. G.e.r. 

USNH USFT I SEC 

RAGR ,502398151321668+l02 

RXVZ 
ROXVZ 

,19573q249559437q9+002 
-.27502940708058408+000 

040209242413444431+002 
- ,32291274587227261+000 

.20175156392016217+002 
-·23643196581061845+000 

SELENOCENTRIC 
XL 4.•~72328+04 YL 
RL 7.1242180+04 DECL 

S ELENOGRAPH l C 
XS 4,4492310+04 VS 

ALTS 7,0303686+04 LATS 
LTS -2,0135591-01 LNS 
LIN 1.7255546+02 LAN 

GEOCENTRIC 
x 6·3967363+04 v 
R 1.6761772+05 DEC 

GEOGRAPHIC 
XG 1.4736387+05 YG 
ALT 1,6417577+05 LAT 

EARTH- MOON PLANE. 
XMP -1.6002144+05 
RMP l.6761772+05 
XME -1.6002144+05 

PLANETARY COORDINATES 

YHP 
OEMP 
YME 

XM 1.9q95o35+04 YH 
RM 2.1088015+05 OEM 

XSUN 5 . 7587601+07 YSUN 

-4.6978973+04 ZL 
-2,4094936+01 RAL 

5,4996061+04 ZS 
-6.8077053+00 LONS 

5,7604833+01 LTE 
-6,2964445+01 LAP 

1.3847796+05 l 
2,4489466+01 RA 

3•9393616+04 ZG 
2.4492440+01 LON 

4.948 1432+04 ZMP 
-2, 1739399+00 RAMP 

4,9481432+04 ZME 

1,8545693+05 ZM 
2,7866001+01 RAM 

-5,0477735+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1774787+05 ECG 9.7326967-01 INC 

VH -2,4349405+03 RNMP -2,0910623+01 APMP 
TA -1, 71647 77+02 EA - 1,1579566+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9931936-01 WY 
QX 7.1415970-0 1 QY 

-1.931386 1-0 1 
-6.4370056-01 

****** CSM I EART H REF. /PHASE 101- 38 
MEAN-OF - EPOCH 1971 

wz 
QZ 

, 119000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

-2,9 084605+04 OXL 
- 4.6250160+01 VL 

-8.4448700+03 oxs 
5,1026828+01 VRS 
5,8362732+00 LNE 

-3. 7980584+08 OR 

1.6668257+03 DYL 
3,2140795+03 PTHL 

3.2196507+03 OYS 
3,5568482+03 PTR 

-1, 7369777+02 OSMP 
3.1834213+03 VT 

-2.3516885+03 OZL 
8.2079969+01 AZL 

1.4575808+03 ozs 
6.3509953+01 AZR 
6.7408258-0l RSHP 
1 .5 865049+03 SEASV 

- 1 .4218157+03 
-1.0759129•02 

-4.0059633+02 
-9,0845335•0 1 

5.1511101+01 
-2,119756b+Ol 

6. 9481897+04 
6.5206285+01 

OX - 1.5986648+03 DY -1.8769965+03 OZ -1.3743092+03 
V 2,8226886+03 PTH - 7.5313688+01 AZ 1.118575&+02 

6,9481895+04 
1.4966471+01 

OXG 1.4989019+04 OYG -6.5265140+04 OZG -1,3742370+03 
VE 6 ,697 8340+04 PTE -2. 3364028+00 AZE -9,022792o•Dl 

-6, 3582944+03 OXMP 
1 . 6281748+02 VMP 

- 6,3582944+03 OXME 

9,8566503+04 OXH 
8,4151991+01 LOM 

-2,1888320+07 RAS 

3,2369087+01 RAN 
-4.0373657+00 INMP 
- 6. 5588227+01 SLR 

2,4370693+03 DYHP 
2,8226885+03 PTHP 
2,4370693+03 DVHE 

-3,2654905+03 OYH 
3.3912176+01 VM 

-4.1235803+01 LOS 

-6,8 853341+01 APF 
3.0277016+01 APO 
6.2107454+03 PER 

- 1.4009360+03 OZMP 
-7.5313693+01 AZHP 
- 1.4009360+03 OZHE 

4,7469206+02 DZH 
3.3001542+03 ARGH 
2.6852438+02 DES 

-5.9091815+01 RP 
2.3234829+05 TFP 
2.8151273+02 MTA 

8,4461688-01 PX -4.9056708-01 PY -7,4050457- 01 Pl 
2, 750008 3-01 SXO 0.0000000 SYD 0 ,0000000 SZD 

-2.562 0756+02 
1.2020626+ 02 

-2.5620756+D2 

4.75064&0•01 
9.0762717•01 

- 1 .595136 1+01 

3.1474392+03 
l.6928867+J2 
3.6000000+02 

-4.5934397-0 1 
o. 0000000 

FEB. 1971, 19 HRS •• 19 MINS., 60.000 secs. G.H.T. USNM USFT I SEC 

4 DAYS, 22 HRS.-, 59 MINS., 5q.999 secs. G.E.T. RAGR ,652808821044917+00 2 

RXYZ 
RDXYZ 

.18297088825364712+002 
-.27864690047802341+000 

.39882988457368619+002 
-.32962296217142978•000 

.19937070433318792+002 
-.23975205901040860+000 

SELENOCENTRIC 
XL 4.5954561+04 YL 
RL 7.3128226+04 OECL 

SELENOGRAPHIC 
XS 4,6414745+04 

ALTS 7,2189730+04 
LT S -2, 0010199-01 
LIN 1.7258808+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 6.3013958+04 y 
R 1·6598627+05 OEC 

GEOGRAPHIC 
XG 1.5111896+05 VG 
ALT l ,6254431+05 LAT 

EARTH-~OON PLANE 
XMP -1,5810694+05 YMP 
RMP l.6598627+05 OEMP 
XME - 1.5810694+05 YME 

PLANETARY COORDINATES 
XM 1.7059397+04 YH 
RM 2,1096618+05 OEM 

XSUN 5, 7628510+07 YSUN 

-4.8375694+04 ZL 
-2,4158292+01 RAL 

5,5839304+04 ZS 
- 6.8185766+00 LONS 

507098755+01 LTE 
-6.2931430+01 LAP 

I. 3735436+05 z 
2.4434983+01 RA 

l • 9759261+02 ZG 
2,4437981+01 LON 

5,0112515+04 ZMP 
- 2.2475536+00 RAMP 

5,0112515+04 ZME 

1.8573006+05 ZM 
2,7860967+01 RAM 

-5. 0439116+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1,1713195+05 ECG 9,7309136-01 INC 

VH -2,4134554•03 
TA -1.7147569+02 

RNMP -2.1462168+01 APMP 
EA -1. 1491037+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9744851-0l WY 
QX 7.1512543-01 QY 

-1.9440687- 01 
-6.435695 7- 01 

•••••• CSM I EARTH REF, /PHASE 101- 39 
HEAN-OF-EPOCH 1971 

wz 
Ql 

.120000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-2, 9928381+04 OXL 
-4.647026 1+01 VL 

-8,6822 145+03 
5.0265964+01 
5.8 033634+00 

-3. 7980583+08 

oxs 
VRS 
LNE 

OR 

1.6487418+03 DYL 
3.2153337+03• PTHL 

3.2697272+03 DYS 
3.5 749379+03 PTR 

-1,7371455+ 02 OSMP 
3.1832529+03 VT 

-2 .3632698+03 OZL 
8 .1899557+01 AZL 

1.3886571+03 ozs 
6,2928068+01 AZR 
6,7015866- 01 RSMP 
1.6269855+03 SEASV 

6. 8661945+04 
6.5355 797 +01 

DX -1,6 196922+03 OY -1.9160010+03 oz 
AZ V 2.8699487+03 PTH -7.5367823+ 01 

-1.4265265•03 
- 1.0741913+02 

-4. 0087049+JZ 
-9, 0813482+01 

5.1 023374+01 
-2.1282011+01 

-l,39360BO+U3 
1.1178167+02 

6.8661942+04 
7.4915925-0 2 

OXG -2,3302146+03 OYG - 6.6287319+04 OZG - 1 , 3935613•03 
VE 6.6342904+04 PTE -2.3989027+00 AZE - 9,0232390•01 

-6,5095085+03 OXMP 
1 .6241382+02 VMP 

-6,5095085+03 OXME 

9.8590327+0 4 DXH 
8,4752 078+01 LOH 

-2, 1871575+07 RAS 

3.2282021+01 RAN 
-4,0446860+00 INHP 
- 6,4343259+01 SLR 

2,4690508+03 OYHP 
2. 8699487+03 PTMP 
2.4690508+03 OYME 

-3,2684339+03 OYM 
1,9471196+01 VM 

-4,11939 01+01 LOS 

-6.8654042+01 
3.0139734+01 
6.2507640+03 

APF 
APO 
PER 

8,4542945-01 PX -4,9106065-01 PY 
2 . 7278886- 01 SXO 0.0 000000 SYO 

- 1.4407890+03 OZMP 
-7.5367 828+01 AZHP 
- 1 .4407890+03 DZME 

4.472688!+02 OZM 
3.2990594+03 ARGM 
2.5352522+02 DES 

-5 .9285717+01 
2. 3229588+ 05 
2. 8145563+02 

RP 
TFP 
MTA 

-7,4028651-01 PZ 
0 , 0000000 SlO 

-2. 5401000+02 
l .20063 b7+02 

-2.5401000+0 2 

3.2918523+01 
9, 129H72•0l 

-1.5938725+01 

3.16800bl+03 
1. 6930492+02 
3 . 6000000+02 

- 4.59lb802-0l 
0, 0000000 

FEB. 1971, 20 HRS . , 19 MINS •• 60.000 secs. G.M.T . 

4 OAYS, 23 HRS ., 59 MINS., 59.999 SECS. G.E.T, 

USNH USFT I SEC 

RAGR ,803219490768167+002 

RXYZ 
ROXYZ 

.180166219q4256899+002 
-.28229 157407170174+0 00 

.39549939932257589+002 
-.33650286944784124+000 

.19695627734394950+002 
- • 243145779682609 73+000 

SELENOCENTRIC 
XL 4.6925944+04 YL -4.9779566+04 ZL 
RL 7,5014364+04 DECL -2.4220906+01 RAL 

SELENOGRAP HIC 

- 3, 0 775080+04 OXL 
-4 • 6690213+0 I VL 

1.6302114+03 DYL -2.3758339+03 OZL 
3.2174348+03 PTHL 8.1702385+01 AZL 

-1.4316812+03 
-1. 0724392+"2 



XS 
AL TS 

LTS 
LIN 

4.8366836+04 vs 
7 .4075869+04 LATS 

-1.9884755- 01 LNS 
! .7262 075+02 LAN 

GEOCENTRIC 
x 6.2048048+04 y 

! .6432 703+05 DEC 

GEOGRAPHIC 
XG !.4469985+05 VG 
ALT 1.6088506+05 LAT 

EAR TH -M OON PLANE 
XMP - 1.56 16801 +05 YMP 
RMP 1.6432 703+05 DEHP 
XME - 1.56 1680!+05 YHE 

PLANEHRV COO RO IN ATES 
XM 1.5 122104+04 VM 
RM 2.1105180+05 OEM 

XS UN 5. 7669388+07 VSUN 

5.6641347+04 ZS 
-6.8290292+00 LONS 

5.6592687+01 LTE 
-6.2871638+01 LAP 

1.3620736+05 l 
2.4379406+01 RA 

-3.8266917+04 ZG 
2.4382430+01 LON 

5.0700861+04 ZMP 
-2. 3225630+00 RAMP 

5.0700861+04 ZME 

1 ,85 98693+05 ZM 
2.7853343+01 RAM 

-5, 0400469+07 ZSUN 

GEOCEN TRI C OSCULATING ELEMENTS 
SMA 1.1771 66 1+0 5 ECC 9.7292343-01 INC 

VH -2.391809~+03 RNMP - 2.2012723+01 APMP 
TA - 1,7 130133+02 EA -l,1401488+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,9570028-0 1 WY 
QX 7.1601546-01 QY 

-1.9558297-01 
-6.4345282-0 1 

****** CSM I EAR TH REF. /PHASE 10! - 40 
Ml'AN-OF-EPOCH 1971 

Wl 
QZ 

.121000000000000+003 HRS. FROM LAU NC H 

RESTAR T COORDINATES t ER AND ER/HR l 

-8.9 ! 97362•03 
4,9505523+01 
5. 7 699777+00 

-3.7900575+08 

oxs 
Vl\S 
LNE 

DR 

0~2 

3.3197648+03 ors 
3. 5'144 768+03 PTR 

-1. 7373178+02 OSMP 
3.1837539+03 VT 

!.3185109+03 ozs 
6.2342106+01 AZR 
6.6623548-01 RSMP 
1 .6 685246+03 SEASV 

6.7830433+04 DX -1.6408776+03 OY -I.95599!9+03 OZ 
6.5508785+0! V . '2.9182012+03 PTH - 7,5421928+01 AZ 

6.7830431+04 OXG -1.9 159286+04 OVG -6.2824505+04 DZG 
3.4518684+02 VE 6.5696224+04 PTE -2.4638917+00 AZE 

-6,6593975+03 OXHP 
1.6201367+02 VMP 

-6,6593975+03 OXME 

q,860 5513+04 DXM 
8.5351656+01 LOH 

-2. 1854817+07 RAS 

3.2200908+01 RAN 
-4,05 13813+00 !NMP 
-6.3095727+01 SLR 

2. 5015898+03 DVMP 
2.9182012+03 PTMP 
2. 5015898+03 OVME 

-3.271 0890 +03 OYM 
5.0297075+00 VM 

-4.1 152005•01 LOS 

-6. 846 7843+0 l APF 
3,0011829+01 APO 
6 .2 884215+03 PER 

- 1 .4814122+03 OZMP 
-7.5421926+01 AZMP 
- 1 . 4814122+03 DZME 

4,1984199+02 OZM 
3,2979731+03 ARGM 
2.3852604+02 DES 

-5.946 7570+01 RP 
2.3224586+05 TFP 
2 .8140064+02 HTA 

-4. 0119142+02 
-9. 078231>6+J I 

5. 0536044•01 
-2. 1369520+01 

-1.4133347+03 
1.1171685+02 

- 1 . 4131568+03 
-9.0237080+01 

- 2. 5172414+02 
1.1993018+02 

- 2 .5172414+02 

1 . 834049 0+ 01 
9.1823681+01 

- l .592b082+0! 

3.1873623+03 
1.6931.99 4+02 
3. 6000000+02 

8,4618470-01 PX - 4 ,9 153135- 0l PY 
2.7072181-01 sxo 0.0000000 svo 

- 7,40078 20- 01 Pl -4,5900016 -0 1 
0 .0000000 szo 0.0000000 

Ha. 1971, 2 1 HR S •• 19 MINS •• 60.000 secs . G.M. T. USNH USFT I sec 

OAVS, 0 HRS. , 59 MINS,, 59. 999 SECS. G. E, T, RAGR ,953630 160491416+00 2 

RXYZ 
ROXYZ 

. 17732495493 195620+002 
-.28596679871779510+000 

.39209924087022853+002 
-.343 55869243 111816•000 

. 194-50753623946990+002 
-.24661525918498358+000 

SELENOCENTR IC 
XL 4.7886216+04 YL 
RL 7 .6901010+04 DEC L 

SELENOGRAP H!C 
XS 5.0348567+04 

ALTS 7.5962515+04 
LTS -1.9759260-01 
LIN 1.7265332+02 

GEOCENTRIC 
6.10b9536+Q4 
1.6 263942+05 

GEOGRAPHIC 

vs 
LHS 

LNS 
LAN 

y 

DEC 

XG 1.2873734+05 VG 
ALT 1.5919744+05 LA.T 

f;AR T~-MOON PLANE 
XMP - 1.5420474+05 YMP 
RMP 1.6263942+05 OEMP 
XME - 1,5420474+05 YME 

PLANE TARY COORD I NA TE S 
XM 1.3183320+04 VM 
RM 2.11 1370 2+05 DEM 

XSUN 5,77 10235+0 7 YSUN 

-5.1191183+04 ZL 
-2,4282914+01 RA L 

5, 74 01461+ 04 ZS 
-6, 8390776+00 LONS 

5,6086625+01 LT E 
-6.2785440+01 LAP 

1.3503637+05 l 
2,4322670+01 RA 

-7,3423466+04 ZG 
2.4325720+01 LON 

5,1245808+04 ZMP 
-2. 3990389+00 RAMP 

5 .1245808+04 ZME 

!. 8622 7 55+05 ZM 
2.7843136+01 RAM 

-5.0361 796+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1770 182+05 ECC 9,7276516-01 INC 

VH -2.3690984+ 03 RNMP -2.2562308+01 APMP 
TA - 1 .71 12450+02 EA - 1.1310896+02 MA 

GEOCENTR IC UNIT VECTORS 
WX -4.9406 474-0 ! WV 
QX 7 .1683684-0 I QV 

- 1 .9667486- 01 
-6.4334903-01 

****** CSM I EARTH REF. /PHASE 101- 41 
MEAN-OF-EPOCH 1971 

WZ 
oz 

. 122000000000000+003 HRS . FROM LAUNCH 

RESTAR T COORDINATES I ER AND EP/HR l 

-3. 1624968+04 OXL 
-4.69 10529+0 1 Vl 

-9.1574625+03 
4,8 745013+01 
5. 7361205+00 

-3. 79~0571+08 

6. 6987103+04 
6.5665371+01 

oxs 
VRS 
LNE 

01> 

ox 
v 

1.6112155+03 DYL 
3.22 04271 +03 PTHL 

3.3697818+03 DYS 
3.6155147+03 PTR 

-1. 7374945+0 2 OSMP 
3,1849587+03 VT 

-1. 66 224 06 +03 DY 
2.96 74907+03 PTH 

-2·3 894191+03 OZL 
8 .14886 14+01 All 

1.2471043+03 ozs 
6.1752856+01 AZR 
6.62311 79- 01 RSMP 
!.7111354+03 SEASV 

-1.9970053+03 oz 
- 7.5475695+0! AZ 

6,6987103+0 4 
3.3 0 30235+02 

OXG -3.4365 199+04 OVG - 5,5198967+04 DZG 
VE 6.5038049+04 PTE -2.53 15233+00 AZE 

-6, 8 07906 I +03 OXMP 
1 ,6 161716+02 VMP 

-6. 8079061+03 DXME 

9,86 12070+04 OXM 
8,5950 702+01 LOH 

-2· 1838049•07 RAS 

3.2125226+01 RAN 
-4.05 75045+00 INMP 
-6, 1845821+01 SLR 

2.5347133+03 OYMP 
2.9674907+03 PTMP 
2.5347133+03 DYME 

-3.273456 1+03 OVM 
3.5058768+02 VM 

-4. 1110116+01 LOS 

-6,8293730+01 APF 
2.9892513+01 APO 
6.3238757+03 PER 

- 1.5228452+03 OZMP 
-7.5475695+01 AZMP 
-1.5228452+03 OZME 

3.9241382+02 OZM 
3·2968951+03 ARGM 
2.2352687+02 DES 

-5.9638271+0! RP 
2,)219806+05 TFP 
2,8134763+02 MTA 

8.4688786-01 PX -4.9198065- 01 PY - 7.3987904- 01 Pl 
2, 6 878 792 -01 SXO 0.0000000 SYD o . oOOOOOO SZO 

- 1.4372932•0 3 
- 1 . 0706556+02 

-4. 015574l+J2 
- 9.0751719+01 

5.0049104+01 
-2. 1460207+01 

- 1.4335017+03 
1.1166175+02 

- 1. 4334377+03 
-9. 0241982+0! 

-2. 4934300+02 
1.1980496+02 

-2.4 934300+02 

3. 7915 203+0 0 
9 , 23 535~7+ 0 1 

- 1 .59 13429•0 ! 

3.2055900+03 
! .69333b2+0l 
3.6000000+02 

-4. 5883985-0l 
0. 0000000 

FEB. 1971 , 22 HRS ., 19 MINS., 60.000 SECS. G.M,T. USNM USFT I StC 

DAYS t HRS ., 59 MINS., 59 . 999 SECS. G.E.T. RAGR . 110404083021467+003 

RXYZ 
RDXYZ 

. 17444677100005606+002 
-.28967591364876508+000 

.38862761627355638+002 
-.350 79729808108956+000 

.19202371167258817+002 
-.2 5016289408031579+000 

SELENOCENTRIC 
XL 4.8835089+ 04 Yl 
RL 7.8788585+0'• DECL 

SELENCGRAPH IC 
XS 5. 2359932+04 

ALTS 7 • 7850089+04 
LT S -1,9633682-01 
LIN 1.7268563+02 

GEOCEN TRIC 

vs 
LATS 

LNS 
LAN 

x 6.0078308+04 y 
1.6092282+05 DEC 

GEOGRAPH IC 
XG 1.0440758+05 VG 
ALT 1,5748083+05 LAT 

E" flRTH-MOON Pl AN E 

-5.26 11160+04 ZL 
-2, 4344438+01 RAL 

5.8118884+04 ZS 
- 6.8487325+00 LONS 

5,5580570+01 LT~ 

-6.26 73163+01 LAP 

l . 3384077+05 
2. 4264703+01 RA 

- 1 , 0297091+05 ZG 
2.4267780+0 1 LON 

-3,2478319+04 OXL 1.5917352+03 DYL 
3.2243607+03 PTHL 

-2.4040678+03 OlL 
8.1258396+0! All 

-1. 4433 77'1+0 3 
-4.7131700+01 Vl -l.0688397+J2 

- 9 .H54191+03 
4 . 7983966+01 
5,7017955•00 
7.7225603+01 

6.6131689+04 
6,5825689+01 

6.6 131686+04 
3.1542160•02 

oxs 
VRS 
LNE 

OR 

3.4In986•03 ovs 
3.6381055+03 PTR 

- 1, 7376757+02 DSMP 
3.1869058+03 VT 

1. ! 743985+03 ozs 
6 . 1161111+01 AZR 
6 .5838886-01 RSMP 
1.754834!+03 SEASV 

-4. 0l9667b+02 
- 0.0721330+01 

4.9562552+0! 
-2. 155~183•01 

OX - l.68 38006+03 DY -2.0390812+03 OZ - 1 .454123 1+03 
V 3.0178652+03 PTH -7.5528864+01 AZ l.!l61 593 +J2 

OXG -4.6948234+04 OYG -4.4011 399+ 04 OZG - 1.4539547+03 
VE 6.4368115+04 PTE -2.6019643+00 AZE -9.0247280+0! 

(' 

<' 

( 

'· 

( 

~ 



r 

( 

\_ 

~_/ 

XMP 
RMP 
XME 

- 1.5 221716+05 YMP 
1.6092282+05 OEMP 

-1.5221716+05 YME 

PLANETARY COOR DINATES 
XM 1.1243218+04 YM 
RM 2.1122184+05 OEM 

XS UN 5• 7751052+07 YSUN 

5.1746672+04 lMP 
-2 •4770561 +00 RAMP 
5.1 7 46672+04 ZME 

1.8645193+05 ZM 
2. 7830353+0 1 RAM 

-5.0323096+07 ZSUN 

GEOCENTRIC n~CULATING ELEMENTS 
SMA I . l 768755+05 ECC 9.7261596- 01 I NC 

VH -2.3480165+03 RNMP - 2.3110948+01 APMP 
TA - 1. 7094499+02 EA - 1.1219232+ 02 MA 

GEOCENTRIC UNIT VECTO RS 
WX -4.9253298-01 WY 
QX 7.1759582-01 QY 

- 1.9768968- 01 
-6.4325 709- 01 

•••••• CSH I EARTH REF. /PHASE 101- 42 
MEAN- OF - EPOCH 1971 

wz 
QZ 

.123000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

-6.9549746+03 OXMP 
l .6 1 2243 8+02 VMP 

-6.9549746+03 OXME 

9.86 10010+04 OXM 
8.6549191+01 LOM 

-2.182 1 2~9+07 RAS 

3. 2054509+01 RAN 
-4 .0630951 +00 INMP 
-6. 0593709+01 SLR 

8 .4754355- 01 PX 
2 .6697662- 0 l sxo 

043 

2.5 684514+03 OYMP 
3. 0178651+03 PTMP 
2.5684514+03 OYME 

- 3.2755358+03 OYM 
3.36 14511+02 VM 

-4 .1068232+01 LOS 

-6. 8130781+01 APF 
2.n81075+01 APO 
6. 3572690+03 PER 

- 4.9240987-01 PY 
0.0000000 SYD 

- 1 . 5651287+03 OZHP 
-7.5528867+01 AZMP 
- 1.5651287+03 OZME 

3.6498660+02 OZM 
3 .29582 54+ 03 ARGM 
2.0852769+02 DES 

-5 .9798635+01 RP 
2.3215234+05 TFP 
2 . 8129645+02 MTA 

- 7.3968849- 01 PZ 
0 .0000000 szo 

-2.4685951+02 
1.1968730+02 

-2 .4685951+02 

-1.0745219+01 
9.2883113+01 

- 1.5900770 +01 

3.2 227609+03 
l. 6934665+ 02 
3.6000000+02 

-4.5868662-0l 
0.0000000 

FEB . 1971, 23 HR S., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, HRS •• 59 MINS., 59.999 secs. G. E. T. RAGR .125445149993792+003 

RXVZ 
ROXYZ 

. 17153131258015132+002 
-.2934 222528832 9704+000 

.38508266056471 371 +002 
-.35822623088057684+000 

. 18950400897176841+002 
-. 25379135427621853+0 00 

SELENOCENTRIC 
XL 4.9772271+04 YL 
RL B. 0677545+04 OECL 

SELENOGRAPHIC 
XS 5.4400937+04 

ALTS 7 .9739 0 50+04 
LT S -1.9508098- 01 
LIN 1.7271752+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 5.9074244+04 y 
R 1.5917659+0 5 DEC 

GEOGRAPHIC 
XG 7.3783068+04 VG 
ALT 1. 5573459+05 LAT 

EART H· •OON PLANE 
XMP - 1.5020533+05 YMP 
RM P 1. 59 17658+05 OEMP 
XME - 1.5020533+05 YME 

PLANETARY COORDINATES 
XM 9.3019724+03 YM 
RM 2.1130625+05 OEM 

XSUN 5.7791836+07 YSUN 

-5.4040144+04 ZL 
-2.4405591+01 RAL 

5.8792834+04 ZS 
-6. 8579997+00 LONS 

5.5074523+01 LTE 
-6.2535 165+ 01 LAP 

1.3261991+05 z 
2.4205434+01 RA 

- l .2 503545+05 ZG 
2.4208539+01 LON 

5.2202 742+04 ZMP 
-2.5566948+00 RAMP 

5.2202742+04 lME 

l .8666005+ 05 lM 
2. 7814999+0 1 RA M 

-5.0284369+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1767375+05 ECC 9.7247524-01 INC 

VH -2.3258582+ 03 RNMP -2.3658668+01 APMP 
TA - 1.7076259+02 EA - 1 .1 1 26467+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.9109703-0 1 WY 
QX 7 . 1829793-0 1 QY 

- l.9863376-01 
-6.4317599-01 

•••••• CSH I EARTH REF. /PHASE 101- 43 
MEAN-OF-EPOCH 1971 

wz 
CZ 

.124000000000000+003 HRS. FROM LAUNCH 

RESTAR T COORDINATES ( ER ANO ER /HR I 

-3.3335419+04 OXL 
-4. 7354181+01 VL 

-9.6336306+03 
4. 7221949+01 
5.6670060+00 
2. 5932392+0 l 

oxs 
VRS 
LNE 

OR 

1. 5717516+03 DYL 
3.229 2910 +03 PTHL 

3.4698391+03 OYS 
3.6623080+03 PTR 

- 1. 7378614+02 DSHP 
3.1896375+03 VT 

-2. 4198260+0 3 DZL 
8.1011864+01 AZ L 

1.1003533+03 DZS 
6 . 0567641 +01 AZR 
6.5446484- 01 RSMP 
1 . 7996424+03 SEASV 

6.5263921+04 
6 . 5989883+01 

OX - l . 7055770+03 OY -2 .0822634+03 DZ 
V 3. 0693762+03 PTH - 7.5581191+01 AZ 

6.5263919+04 
3.0054473+02 

DXG -5.6 107633+04 OYG - 3.0094560+04 OZG 
VE 6.3686148+04 PTE -2.6753961 +00 AZE 

-7 .1 005388+03 OXMP 
1 .6 083549+02 VMP. 

- 7 . 1005388+03 OXME 

9.85993 4 1+0 4 OXM 
8.7147094+01 LOH 

-2. 1804477+07 RAS 

3.1988345+01 RAN 
-4. 0681973+00 INMP 
-5.9339547 +01 SLR 

2. 6028372+03 DYMP 
3.0693762+03 PTMP 
2.6028372+03 CYME 

-3.2773286+03 OYM 
3.2170194+02 VM 

-4. 1026355+01 LOS 

-6. 7978169 +01, APF 
2.96 76889+01 APO 
6.3887327+03 PER 

- 1 .608304 5+0 3 DZHP 
- 7 . 5581195+01 AZHP 
- 1 . 6083045+03 DZME 

3.3756261+02 OZ M 
3.2947638+03 ARGM 
1·9352849+02 DES 

-5. 9949391 +0 1 RP 
2 ·3 210856+05 TFP 
2 . 8124699+0 2 MTA 

8.4815586- 01 PX -4.9282020- 01 PY - 7 .3950608-0l PZ 
2.6527851-01 SXO 0.0000000 SYD 0 . 0000000 SZ O 

- l.4499517 +03 
- 1. 066990~+02 

-4. 024 1792+02 
-9. 0690913+0 1 

4.9076 389+01 
-2. 16515 77+ 0 l 

- 1.475"142+03 
1.1157880+02 

- 1 .475 1947+03 
-9.0253048+01 

-2.44265 78+02 
1 . 195 7655+02 

-2.442657b+0 2 

-2.5262541+01 
9.3412260+01 

- 1 . 588810 3+ 0 l 

3.2389429+03 
1 .6935852+02 
3. 6000000+02 

-4.585400:;-01 
0.0000000 

FEB. 1971, 0 HRS ., 19 MINS., 60.000 SECS. G.H. T. USNM USFT I SEC 

5 DAYS, HRS ., 59 MINS ., 59.999 SECS . G.E . T. RAGP . l 404B6 21 6966ll 6+J03 

RXVZ 
ROXYZ 

.16857819068770217+002 
-.29720916996891852+000 

.38 146242976804380+002 
-.36 585375572241532+000 

.18694760535452880+002 
-.2575035941741 3577+000 

SELENOCENTRIC 
XL 5.0697460+04 YL 
RL B.2568369+04 OEC L 

SE LENCGRAPHI C 
xs 5 . 6471608+04 

AL TS 8.1629874+04 
LTS - 1.9 382430- JI 
LIN 1• 72 74884+0 2 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

5.8057208+04 y 
1.5740004+05 DEC 

GEOGRAPHIC 
XG 3.8798480+04 VG 
ALT l .5395804+05 LAT 

EARTH-MOON PLANE 
XM P - l .4816927+05 YMP 
RMP 1.5 740004+05 OEMP 
XME - l .481 6927+05 YME 

PLANETARY COORDINAT ES 
XM 7. 3597479+03 YH 
RM 2.1 139026+05 OEM 

XSUN 5.7832591+07 YSUN 

-5.54 78808+04 lL 
-2 .4466467+01 RAL 

5.9422505+04 ZS 
-6. 8668840+00 LONS 

5. 4568483+01 L TE 
-6.2 371510+0 1 LAP 

1.3137312+05 
2 .4144781+01 

z 
RA 

- 1. 3829032+05 lG 
2.4147915+01 LO~ 

5.2613291+04 ZMP 
- 2.6380419+00 RAMP 

5 . 2613291+04 lME 

l.868 5193+0 5 lM 
2 .7797085+01 RAM 

-5.0245616+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1766041+05 ECC 9.7234248- 01 INC 

VH -2.3035 172+03 RNMP -2.4205488+01 APMP 
TA - 1. 7057709+02 EA - 1.1032566+02 MA 

- 3 .4 196566+04 OXL 
-4. 7 578410+01 VL 

- 9.8721234+03 
4 . 6458549+01 
5. 6 317 56 7+00 
6.1575254+01 

6 . 4 3 83 512+04 
6.6158113+01 

oxs 
VR S 
LNE 

DP 

ox 
v 

l .55 12457+03 DYL 
3.2352789+03 PTHL 

3.5199293+03 DYS 
3.6881857+03 PTR 

- 1.7380515+0 2 DSMP 
3. 1932009 +03 VT 

- 2 .4 367440+03 DZL 
8 .0749157+01 AZL 

1.0249274+03 ozs 
5.9973239+01 AZR 
6.5054154-01 PSMP 
1 . 84 55844+0 3 SEASV 

- 1.7275892+03 OY - 2.1265999+0 3 
3.1220793+03 PTH -7. 5632442+01 

oz 
Al 

-l.4570331+03 
- 1 .065 1068+02 

-4. 029090 .!+02 
-9.066043l+H 

4.8590609+01 
-2. 1752531+01 

- 1.4967924+ 03 
1. 11 5498 7+0< 

6.4 383 510 +04 
2. 8567190+02 

OXG - 6. 1293583+04 OYG - l . 4450967+04 OZG - 1.4969185+03 
VE 6.2991863+04 PTE -2.7520184+00 AZE -9.0258971+01 

- 7 . 2445339+0 3 OXMP 
1 .6045061+02 VMP 

-7.244533 9+03 OXME 

9 .8580079+04 OXM 
8. 7744390+01 LOM 

-2. 1787673+07 RAS 

3.1926371+01 RAN 
-4. 0728469+00 INMP 
- 5 .8 08 3474+0 1 SLR 

2.6379069+03 OYMP 
3.1220792+03 PTHP 
2.6379069+03 DYHE 

-3.2788349+03 OYM 
3.07 25817+ 0 2 VM 

-4. 0984483+01 LOS 

-6.7835158+01 APF 
2.95791>04+01 APO 
6.4183873+03 PER 

-1.6524157+03 OZHP 
-7 .5632447+01 AZMP 
- 1 . 65241 57+ 03 OZME 

3.1014405+02 DZM 
3.2937104+03 ARGM 
1•7852930+02 DE S 

-6. 0091202+01 RP 
2.3206661+05 TFP 
2.8119913+02 HTA 

-2.4155:;68+02 
lol94 7214+02 

-2.4155368+J2 

-3 . 975934 3+0 1 
9.3941032+01 

-1.5875428+01 

3·2541954+03 
1. 693695 l + 02 
3.6000000+02 



GEOCENTRIC UNIT VECTORS 
WX -4.aq74980- 0l WY 
QX 7.1894804-01 QY 

- 1 . 9951270-01 
-6.4310479-01 

****** CSM I EARTH REF. /PHASE 101 - 44 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 12 5000000 000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER AND ER/HR I 

OH 

B.4872836- 01 PX -4.932 1273-01 PY -7.3933136-01 PZ -4.5839971-01 
2.6368519-01 5XO 0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB. 197\, HRS ., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I SEC 

DAYS, 4 HRS. , 59 MINS., 59.999 SECS. G. E.T • RAGR .155527283938441+003 

RXYl 
ROXYZ 

.16556698260662247+002 
-.30104006150711477+000 

.3777648934478857 1+002 
-.37368890896257472+000 

.18435364 701372541+002 
-.261302 8669724 1238+000 

SELF.NOCENTRIC 
XL 5.1610342+04 YL 
RL 8.4461561+04 DECL 

-5. 69 27848+04 
-2. 4527156+01 

ZL -3.5062062+04 OXL 
RAL - 4.7804791•01 Vl 

1.530198'••·03 DYL 
3.2423914+03 PTHL 

-2.4548766+03 
8.0470394+01 

DZL 
All 

- l.464642v+J3 
- 1. 0631B75+J2 

SE LENOGRAPHIC 
XS s . a571S74+04 

AL TS B. 3523064+04 
LTS -l.9256712-01 
LIN 1.7277946+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x s. 7027056+04 y 
l.5559249+05 DEC 

GEOGRAPH IC 
XG \. 991426 1+03 VG 
ALT 1. 5215048+05 LAT 

E ARTH-~OON PLANE 
XMP -l.46 10898+05 YMP 
RMP t.5559249+05 DEMP 
XME - 1. 4610898+05 YME 

PLANE TARY COORDINATES 
XM 5.41~7149+03 YM 
RM 2.1147386+05 DEM 

XSUN 5.?873315+07 YSUN 

6,0007069+04 ZS 
-6.8753832+0 0 LONS 

5.4062450+01 LTE 
-6.2182377•01 LAP 

1 .30099 72+05 z 
2,4082661+01 RA 

-1.4203540+05 ZG 
2.4085825+01 LON 

5.2977563+04 ZMP 
-2. 7211888+00 RAMP 

5.2977563+04 ZME 

1.8702757+05 ZM 
2.7776617+01 RAM 

-5.02 06837+07 LSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SHA 1.1764747+05 ECC 9. 7221719-01 INC 

VH -2.2809867+03 RNMP -2.4751427+01 APMP 
TA -1.7038826+'2 EA - 1 .0937 493+02 MA 

GEOCENTRIC UNIT VECTOP S 
WX - 4.8848482- 01 WY 
QX 7.1955055-01 QY 

- 2.0033158-01 
-6.4304267-01 

•••*** CSM I EARTH REF. /PHASE 101- 45 
MEAN-OF-EPOCH 1971 

.a 
QZ 

.126000000000000+003 HRS. FROM LAUNCH 

RESTA~T COORDINATES ( ER ANO ER/HR l 

- 1.0110918+04 
4. 5693382+0 1 
5.5960509+00 
1 . 5297985+02 

6.3490170+04 
6.6330553+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

3.5700992+03 DYS 
3.7158070+03 PTR 

-1.7382460+02 DSMP 
3.1976470+03 VT 

9.4807781+02 DZS 
5.9378674+01 AZR 
6.4661834-01 RSMP 
1.8926900+03 SEASV 

-1.7498570+ 03 DY -2.1721433+03 
3.1760340+03 PTH -7.56~2414+01 

oz 
AZ 

6 .3490168+04 
2. 7080327+0 2 

DXG -6.2239849+04 OYG 1.8195576+03 OZG 
VE 6.2284963+04 PTE -2.8320472+00 AZE 

-7.3868860+03 DXMP 
1.6006989+02 VMP 

- 7.38 6886 0+03 DXME 

9.8552231+04 OXM 
8. 8341055+01 LOM 

-2. 1770859+07 RAS 

3.1868258+01 RAN 
-4.0770714+00 INMP 
-5.682562 1+01 SLR 

2.6737007+03 DYMP 
3.1760339+03 PTMP 
2.6737007+03 DYME 

-3. 2800554+03 OYM 
2.9281377+02 VM 

-4.0942617+01 LOS 

-6. 7701067+01 APF 
2.9488112+01 APO 
6.4463420+03 PER 

- 1.6975075+03 OZMP 
-7.5682414+0 1 AZMP 
- l.6q75075+03 DZME 

2.8273320+02 OZM 
3.2926650+03 ARGM 
l.6353010+02 DES 

-6. 0224671+01 RP 
2.3202637+05 TFP 
2.8115277+02 MTA 

8.4926429-0I 
2 .6218902-01 

PX -4.9358844-01 PY -7.39 16395-01 PZ 
SXO 0.0000000 SYD 0.0000000 szo 

-4. 0343827+0~ 
-9.0629560+01 

4.8105210+01 
-2. 1857196+01 

- 1.5188764+03 
I• I 15286B+n 

- 1 . 5188253+03 
-q. 0265224+01 

-2. 3871446+02 
1.1937353•02 

-2.38 71446•02 

-5.423444 7+01 
9.4469432•01 

- 1. 5862740+01 

3.2685777+03 
1.6937967+02 
3. 6000000+02 

-4.5826529-0l 
0. 0000000 

FEB. 1971, HRS., 19 MINS ., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .170568350910706+003 

RXYZ 
ROXYZ 

.16255723 134452772+002 
- • 30491838991403 954+000 

.37398792670123434+002 
- • 3817415 ~847857161+000 

. 18172124604404153+002 
-.265 19274231080657+000 

SELENOCENTR IC 
XL 5.2510584+04 YL 
RL 8,635H62+04 DEC L 

SELENCGRAPHIC 
XS 6.0702098+04 

ALTS 8.5419167+04 
LTS -1.9130971-0 1 
LIN 1.7280923•02 

GEOCENTR IC 

vs 
LAT S 

LN S 
LAN 

5. 5983630+1)4 y 
l.5375319+05 DEC 

GEOGRAPH IC 
XG -3.4L20428+04 YG 
ALT 1. 5031117+05 LAT 

EART~-~CON PLANE 
XMP - 1.4402447+05 YMP 
RMP 1.5375319•05 DEMP 
XME - l .4402447+05 YME 

PLANETARY COORDINATES 
XM 3.4730460+03 YM 
P• 2 . 1155705•05 OEM 

XSUN 5. 7914007+07 YSUN 

-5.8388008+04 ZL 
-2.4587735+01 RAL 

6.0545666+04 ZS 
-6.8834953+00 LONS 

5.3556427+01 LTE 
-6.l96768q+Ql LAP 

1.2879896+05 
2.4018983+01 RA 

- 1 .362319 1+05 ZG 
2.4022178+01 LON 

5.3294767+0~ Z~P 

-2.BD62335+00 PAMP 
5 .32947 67•04 ZMf 

1.87 18696+05 lM 
2.7753604+01 RAM 

-5.0168029+07 ZSUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SMA 1.1763493•05 ECC 9. 7209896-01 INC 

VH -2.2582593+03 RNMP -2.5296506+01 APMP 
TA -1.7019585+02 EA - 1.0841210+02 MA 

GEOCENTRIC UMlT VECTORS 
WX - 4.8729630-01 WY 
QX 7 .2010032-01 QY 

-2. 0109498- 01 
-6.4298885-01 

*'°'* *** CSM I EART H REF. /PHASE IOI- 46 
MEAN-Of-EPOCH 1971 

wz 
QZ 

.127000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES l ER AND ER/HR l 

-3, 5932228+04 OXL 
-4.8033732+01 VL 

- I. 0 350040+04 
4.4926075+0 1 
5. 5 598929+00 
1.6139091+02 

oxs 
VRS 
LNE 

OR 

!.5085900+03 DYL 
3.2507019+03 PTHL 

3.6203822+03 DYS 
3. 7452460+03 PTR 

- I. 7 38 4448+02 OSMP 
3. 2030327+03 VT 

-2.4742834+03 DZL - 1.4728004+03 
8.0175732+01 AZL - 1 .06 12311+02 

8.6975938+02 ozs 
5.8784739+01 AZR 
6.4269513-01 RSMP 
l.9409917+03 SEASV 

-4.0400376+02 
-9.0598 12D•OI 
4. 7620191+01 

-2.1965736+01 

6.2583589+04 
6.6507388•01 

OX - 1. 7724006+03 DY -2.2 189510+03 OZ -1.5414872+03 
V 3.2313047+03 PTH -7.5730888+01 AZ l . \151485•J2 

6.25e35B8+04 
2.5593904+02 

OXG -5.8976454+04 OYG l . 7597367+04 OZG -l.541533l+D3 
VE 6.1565136+04 PTE -2. 9157205+00 AZE -9,0272143+01 

-7.5275 154+03 OXMP 
1.5969353+02 VMP 

-7.5275154+03 DXME 

9.85 15817+04 OXM 
B.BG37061+01 LOM 

-2. 17 54032+07 RAS 

3.1813715+01 RAN 
-4.0809065+00 INMP 
-5.55~6104+01 SLR 

2. 7102627+03 OYMP 
3. 2 31304 7+03 PTMP 
2. 7102627+03 DYME 

-3.2809906+03 DYM 
2.7836871+02 VM 

-4.0900757+01 LOS 

-6. 7575286+01 APF 
2.9402559+01 APO 
6.4 726979+03 PER 

-1. 7436265+03 OZMP 
-7.5730888+01 AZMP 
-1.7436265+03 DZME 

2. 5533232+02 OZM 
3.2916275+03 ARGM 
1.4853089+02 DES 

-6.0350345+01 RP 
2.3198772+05 TFP 
2.8110780+02 HTA 

-2.35 73870+02 
1.1928020•02 

-2.35 73870+02 

-6.8686703+01 
9.4997459+01 

- 1. 5850050>+01 

3.2821367+03 
1.6936907+02 
3.6000000+02 

8 .4976652-01 PX -4.9394822-01 PY -7.3900346-01 PZ - 4 . 5813645-01 
2.6078315-01 SXO 0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB. l'Hl t HRS., 19 MINS ., 60.000 SECS. G.M. T. USNM USFT I SEC 

DAYS, 6 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR . 18560941788309 1+003 

RXYZ 
RfJXYl 

• 159 48 8444862262 87+002 
-.30884770585004161•000 

.37012930150230846+002 
-.390022473484ql717+000 

.17904947717529654+002 
-.26917712736697989+000 

(' 

<: 

( 

( 



(' 

(' 

( 

l_, 

B~5 

SELENDCENTRJC 
XL 5.3397856+04 YL -5.9860057+04 ll -3·6807396+04 DXL 1.4864005+03 DYL -2.4950291+03 OZL 

7.9865289+01 AZL 
-1.481532<•03 

RL 8.8257247+04 OECL -2.46482 74+01 RAL -4.8265606+01 VL 3.2602905+03 PTHL -1.0592362•02 

SELENOGRAPHIC 
XS 6.2862055+04 

ALTS 8. 7318751+04 
LTS - l .•005 134-01 
LIN 1.7283802+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 5.•~26760+04 y 
R 1.5188136+05 DEC 

GEOGRAPHIC 
XG -6. 7123484+04 VG 
ALT l.4843933+05 LAT 

EARTH-HCON PLANE 
XMP -1.4191569+05 YMP 
RMP 1.5188136+05 DEMP 
XME -1.4191569+05 VME 

PLANETARY COORDINATES 
XM 1.5289045+03 YM 
RM 2.1163"84+05 DEM 

XS UN 5. 7954668+07 YSUN 

6·1037413+04 ZS 
-6.8912115+00 LONS 

5.3050407+01 LTE 
-6. 1727468+01 LAP 

1 .2747007+05 z 
2.3953648+01 RA 

-1.2149076+05 ZG 
2.3956877+01 LON 

5.3564097+04 ZMP 
- 2.8932823+00 RAMP 

5. 3564097+04 ZME 

1.873301 3+05 ZM 
2.7728057+01 RAM 

-5. 0129197+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1762275+05 ECC 9,7198735- 01 INC 

VH -2.235327 0+03 RNMP -2.5 840739 +01 APMP 
TA - l.6999962+02 EA - 1 . 0743673+02 MA 

GEOCENTRIC UNIT VECTOR S 
WX -4.8617899-0l WY 
QX 7.2062785-01 QY 

-2. 0180693-0l 
-6.4294261-01 

•••••• CSM I EARTH REF. /PHASE 101- 47 
MEAN-OF-EPOCH 1971 

wz 
oz 

.128000000000000+003 HRS. FROM LAUNCH 

RESTAR T COORDINATES ( ER AND ER/HR I 

-1. 0589507+04 
4. 4156275+01 
5.5232867+00 
1. 6087193•02 

oxs 
VRS 
LNE 

OR 

3.6708157+03 DYS 
3.7765821+03 PTR 

- l.7386481+02 OSHP 
3.2094193+03 VT 

7.8992429+02 ozs -4. 046Q341+0 2 
5.8192219+01 AZR -9. 0566014+01 
6.3877171- 0l RSHP 4.7135547+01 
1.9905276+03 SEASV -2.2078333+01 

6. 1663450+04 
6.6688824+01 

OX - 1.7952406+03 DY -2.2670855+03 OZ -!.5646472+03 
V 3.2879608+03 PTH -7.5777684+01 AZ 1.1150804+~ 2 

6. 1663447+04 
2.4107941+02 

OXG -5. 1821556+04 QYG 3.1821646+04 OZG - 1.564643 0+03 
VE 6.0832057+04 PTE -3.0032981+00 AZE -9.0279153+01 

-7.6663400+03 OXHP 
1.5932168+02 VMP 

- 7.6663400+03 OXHE 

9.8470846+04 OXM 
8.9532387+01 LCM 

-2.1737194+07 RAS 

3. 1762478+01 RAN 
-4.0843762+00 INMP 
-5.4305035+0 1 SLR 

8.5023759-01 PX 
2. 5946141-01 sxo 

2.7476410+03 DYMP 
3.2879608+03 PTMP 
2.7476410+03 CYME 

-3.28 16411+03 DYM 
2.6392297+02 VM 

-4.0858904+01 LOS 

-6· 7457261+01 APF 
2.9322342+01 APO 
6.4975490+03 PER 

-l.7908224+03 OZMP 
-7.5777684+01 AZHP 
-1.7908224+03 DZME 

2.2794356+02 DZM 
3.2905978+03 ARGM 
1.3353168+02 DES 

-6.0468719+01 RP 
2.3195057+05 TFP 
2.8106415+02 HTA 

-2.3261634+0 2 
1.1919188+02 

-2.3261634+0 2 

-8.3115020+01 
9.552512l+h 

-l.5837356+01 

3.2949247+03 
l .693977 7+0 2 
3. 6000000•02 

-4.9429287-01 PY - 7.3884958-01 PZ -4.5801290-01 
0.0000000 SYO 0.0000000 SZO O.OOOODOO 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .200650484855416+003 

RXYZ 
R DXYZ 

.15638009507938024+002 
-.3128316 7068238493+ 000 

.36618667729462611+002 
- ,39854340536675329+000 

.17633737427565650+002 
-.27326029177632135+000 

SELENOCENTRIC 
XL 5.4271803+04 YL 
RL 9.0160931+04 OECL 

SELENCGRAPHIC 
XS 6.5051952+04 VS 

ALTS 8.9222435+04 LAT S 
LTS -l.8879304-01 LN S 
LIN 1. 7286568+02 LAN 

GEOCENTRIC 
x 5.3856265+04 y 
R 1.4997620+05 DEC 

GEOGRAPH JC 
XG -9.4871493+04 VG 
ALT 1.4653416+05 LAT 

EARTH-MOON PLANE 
XMP - 1.3978260+05 YMP 
RMP l ,4997620+05 DEMP 
XME -1.3978260+05 YME 

PLANETARY COORDINATES 
XM -4,1553 786+02 YM 
RM 2.11 72221+05 DEM 

XSUN 5.7995299+07 YSUN 

-6.1344813+04 ZL 
-2.4708833+01 PAL 

6.1481396+04 ZS 
-6.898 52 16+00 LONS 

5.2544396+01 LT E 
-6.146 1446+0 1 LAP 

1. 2611226+05 z 
2.3886554+01 RA 

-9.9016148+04 ZG 
2.3889817+01 LON 

5.3784704+04 ZMP 
-2.9824484+00 RAMP 

5 • 37 84 704+ 04 Z ME 

1.8745707+0 5 ZM 
2.7699984+01 RAM 

-5.0000337+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENT S 
SMA 1. 1761091+05 ECC 9. 7188200-01 INC 

VH -2.2121812+03 RNMP -2.6384142+01 APMP 
TA -l.6979930+02 EA -1. 0644837+0 2 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.8512815-0l WY 
QX 7 .2110927-01 QY 

-2. 0247119-0 l 
-6.4290336-01 

****** CSM I EARTH REF. /PHASE 101- 48 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.129000000000000+003 HRS. FROM LAUN CH 

RESTART COOPDINATES ( ER AND ER/HR I 

- 3.7687914+04 OXL 
-4.8500 786+01 v~ 

-1.0829339+04 DXS 
4.3383638+01 VRS 
5. 4862358+00 LNE 
1 ·3976912+02 DR 

6.0729419+04 
6.6875084+01 

ox 
v 

1.4636092+03 DYL 
3.2712447+03 PTHL 

3.7214418+03 DYS 
3.8099013+03 PTR 

-l.7388556+ 02 DSMP 
3.2168748+03 VT 

-2.5171843+03 DZL 
7. 9539233+01 A ZL 

7 .0 852232+02 DZS 
5. 7601927+01 AZR 
6.3484858-0l RSMP 
2.0413390+03 SEASV 

-1. 8183982+03 DY -2.3166152+03 
3.3460773+03' PTH - 7 .5 822602+0! 

oz 
AZ 

-l.4908632+03 
-1.0572013+02 

-4.05234~1+02 

-9.0533031+01 
4.6651275+01 

-2.2195 183• 01 

-1. 5883814+03 
1.1150796+02 

6.0729417+04 
2.2622460+02 

DXG -4.1353301+04 OYG 4.3561838+04 OZG - 1.5885390+ 03 
VE 6.0085380+04 PTE -3.0950665+00 AZE -9.0280845+0 1 

- 1 . 8032679+03 OXMP 
1.589 5457+02 VMP 

- 7 .8032679+03 OXME 

9.8417333+04 DXM 
9.0127007+01 LCM 

-2.1720345+07 RAS 

3.1714314+01 RAN 
-4.0875044+00 INMP 
-5. 30425ll+Ol SLR 

2. 7858888+03 DYMP 
3. 3460773+03 PTMP 
2. 7e58888+03 DYME 

-3.2820074+03 DVM 
2.4947652+02 VM 

-4.0811055+01 LOS 

-6.7346484+01 APF 
2.9247088+01 APO 
6o520~8ll+03 PER 

-1.8391471+03 DZMP 
-7.5822602+01 AZMP 
-l .8391471+03 DZME 

2.0056914+02 OZM 
3.2895760+03 ARGM 
1.1853246+02 OES 

-6 . 0580250+0 l RP 
2.3191484+05 TFP 
2.8102172+02 MTA 

8. 5067979-0 l PX -4.94623 14-01 PY -7. 3870200-01 PZ 
2. 5821820-01 SXO O. 0000000 SYO 0 .0000000 SZO 

-2.2933645+02 
1. 1910601+ )2 

-2.2933645+02 

-9. 7516 253+J 1 
9.6052417+01 

- 1.5824648+01 

3.30698H+03 
l .694059 3+J 2 
3.6000000+0l 

-4. 5789437-J 1 
o. 0000000 

FEB. 1971, HRS •• l9 MINS •• 60.000 secs. G.M.T. USNM USFT I StC 

DAYS, HRS., 59 MINS., 59.999 SECS. G.E.T . RAGR .215691551627741+003 

RXYZ 
ROXYZ 

.15323161665337596+002 
-.31687407932 0395,8+000 

.36215759071358281+002 
- .407317l8103l28600+000 

.17358392658497693+002 
- .277446896 784112 32+000 

SELENOCENTR IC 
XL 5.5132061+04 YL -6.2843133+04 ZL -3.8574144+04 DXL 1.4401948+03 DYL -2.5408259+03 OZL 

3.2 836600+03 PTHL 7 .9197759+01 All 
- l .500&<17 +03 

RL 9.2069364+04 DECL 

SELENOGRAPH IC 
XS 6.7271910+04 

ALTS 9.1130869+04 
LTS - 1.8753438- 01 
LIN 1.7289209+02 

GEOCENTRIC 
x 5.2771950+04 
R l.4803684+05 

vs 
LAT S 

LN S 
LAN 

y 

DEC 

-2.4769467~01 RAL -4.8 739634+01 Vl 

6.1876672+04 ZS 
-6. 9054126+00 LONS 

5.2038393+01 LTE 
-6. 1169233+01 LAP 

1·2472467+05 z 
2.3817589+01 RA 

- l . 1069557+04 
4.2607832+01 
5. 4487445+00 
2. 7083288+00 

5.978ll50+04 
6. 7066409+01 

DXS 
VRS 
LNE 

DR 

ox 
v 

3. 7723073+03 DYS 
3.8452963+03 PTR 

- l.7390674+02 OSHP 
3.2254732+03 VT 

-l.8418955+03 DY 
3.4057354+03 PTH 

6.2550004+02 DZS 
5 • 7014677+01 AZR 
6.3092525-01 RSMP 
2.0934723+03 SEASV 

-2 .3676146+03 DZ 
-7.5865458+01 lZ 

-l .055 124l•J2 

-4.0589565+02 
-9. 0496800+01 

4.6167375•01 
-2. 2316500+01 

-l.6127169+03 
l.115l'o36+0l 



GEOGRAPHIC 
XG -1.1562681+05 YG 
ALT 1.4459479+05 LAT 

EARTH-~OON PLANE 
XMP -1.3762512+05 YMP 
RMP l.4803684+05 OEMP 
XME -1.3762512+05 YME 

PLANETARY COORDINATES 
XM -2.360 1108+03 
RM 2.1180418+05 

XSUN 5.8035898+07 

YM 
DEM 

YSUN 

-7.0509289+04 lG 
2. 3820887+01 LO N 

5.3955713+04 lMP 
-3.0738 553+00 RAMP 

5. 3955713+04 ZME 

1.8756780+05 ZM 
2.7669391+01 RAM 

-5.0051449+07 ZSUN 

GECCENTRIC OSCULATING ELEMENTS 
SMA 1.1759939+05 ECC 9. 7178255-01 I NC 

VH -2.1888127+03 RNMP -2.6926730+01 APMP 
TA -1.6959460+02 EA -1.0544651+02 MA 

GEOCEN TRIC UNIT VECTOR S 
WX -4.8413942-01 WY 
QX 7 .2 155643-01 QY 

-2.0309 109-01 
-6.4287044-0 1 

• •• ••• CSM I EARTH REF. /PHASE 101- 49 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.130000000000000+003 HRS• FROM LAUNCH 

RE START COORDINATES I ER ANO ER /HR I 

0~6 

5.9781148+04 
2.1137486+02 

OXG -2.8363778+04 DYG 
VE 5.9324746+04 PTE 

-7.9382039+03 OXMP 
1.5859241+02 VMP 

- 7.9382039+03 DXHE 

9. 8 355294+04 
9.0720899+01 

-2.1703483+07 

OXH 
LOM 
RAS 

3.1669008+01 RAN 
-4.0903185+00 INMP 
-5.1778624+01 SLR 

2.8250642+03 OY HP 
3.4057354+03 PTMP 
2•8250642+03 OYME 

- 3.2820903+03 
2. 3502935+02 

-4.0775212+01 

OYH 
VM 

LOS 

-6·7 242492+01 APF 
2.9176463+01 APO 
6.5430729+03 PER 

5.2079945+04 DZG 
-3.1913403+0 0 AZE 

-1.8886559+03 OZHP 
-7.5865458+01 AZMP 
-l.8886559+03 DZME 

1.7321134+02 OZM 
3.2885618+03 ARGM 
1 . 0353324+02 DES 

-6.0685352+01 RP 
2.3188042+05 TFP 
2.8098042+02 MTA 

8.5109520-01 PX -4.9493971-01 PY - 7.3856047-01 PZ 
2. 5 704839-01 SXO 0.0000000 SYD 0 .0000000 SZO 

-1.6126084+03 
- 9. 029<,668+01 

-2.258b710+02 
1.1902827+02 

-2.2586710+02 

-1. 1189526+02 
9.6579349+01 

- 1.5811935+01 

3.318354b+03 
l.6941.128+02 
3.6000000+02 

-4.5778060-01 
0.0000000 

FEB. 1971, 6 HR S. ; 19 MINS., 60. 000 SECS. G.H.T. USNM USFT I SEC 

DAYS, 9 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR • 230732618&000t6+003 

RXYl 
RDXYZ 

.15004240552703459+002 
-.32097A88379764 17 5+000 

.35803944430658577+002 
- • 4 163578103954011 <1+000 

. 170788 0746 3400785+002 
-.28174202903 272511+000 

SE LENOCENTRIC 
XL 5. 5978259+04 YL -6.4355920+04 ZL -3.9466469+04 OXL 1.4161347+03 OYL 

3·2976401+03 PTHL 
-2.5660374+03 DZL 

7.8841057+01 AZL 
-1.5114383+03 

RL ~.3G83253+04 OECL -2.4830222+01 RAL -4.8982502+01 VL -1.0530029+02 

SELENOGRAPH IC 
x~ 6.9522092+04 

ALTS 9.3044758+04 
LTS -1.862 7489-01 
LIN 1.729 1711+02 

GEOC EN TRIC 

VS 
LATS 

LNS 
LAN 

5.1673607+04 v 
I. 460623 8+05 DEC 

GEOGRAPH IC 
XG -1. 2817020+05 YG 
ALT 1.4262032+05 LAT 

F.ARTH-,..GON PLANE 
XMP -1.3544313+05 YMP 
RMP 1.4606238+05 DEMP 
XME -1.35443 13+05 YME 

PLAN ETARY COORDINATES 
XM -4.3046517+03 YM 
RM 2.1188574+05 DEM 

XS UN 5.8076466+07 YSUN 

602222266+04 lS 
-6.9118673+00 LONS 

5.1532394+01 LTE 
-6.0850420+01 LAP 

l. 2330640+05 
2•3746629+01 PA 

-3. 8039843+04 ZG 
2.3749964+01 LON 

5.4076217+04 ZMP 
-3.1676357+00 •AMP 

5 .4076217+04 ZHE 

1.8766232+05 ZM 
2 • 76 36293+0 l RAM 

-5.0012536+07 ZSUN 

GEOCEN TRIC OSCU LAT ING ELE MENTS 
S"A 1 . 1758916+05 ECC G.7168869-01 INC 

VH -2.1652113+03 ANHP -2. 7468516+ 0 1 APMP 
TA - 1 .6938521+ 02 EA -l.0443062+02 MA 

GEOCENTRIC UN IT VECTORS 
WX -4.8320887-0 1 WY 
QX 7 .2 19 7184-0 1 QY 

-2. 03 66%9-01 
-6.4204337-01 

•+••** CSM I EARTH ~EF. /PHA SE 101- 50 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.13100'1000000000+003 HRS . FROM LAUNCH 

RES TART COORDINATES I ER ANO ER /HR I 

-1.1310176+04 
4.1828537+01 
5.4 108173+00 

-3. 1659634+00 

oxs 
VRS 
LNE 

OR 

3.8234644+03 DYS 
3.8828667+03 PTR 

-1. 7392836+02 OSMP 
3.2352952+03 VT 

5.4080006+02 ozs 
5.6431292+01 AZR 
6.2700251-01 RSMP 
2.1469789+03 SEASV 

-4. 0658287+02 
-9. 0463414+J1 

4. 5683844+01 
-2.244<520+01 

5.8818278+04 
6. 7263064+01 

OX -1.8657555+03 DY -2 .4201651+03 OZ -l.6376833+03 
V 3.4670231+03 PTH -7.5906073+01 Al 1.1152701+02 

5.8818277•04 
1.9653045+02 

OXG -1.3799956+04 OYG 5.68766~9+04 OZG -1.6376095+03 
V~ 5.8549776+04 PTE -3.29246J3•00 AZE -9.030~42l+Jl 

-8.0 710443+03 OXMP 
1.5823545+02 VHP 

-8.07 10443+03 OXME 

9.8284746+04 OXH 
9.1314036+01 LOH 

-2.1686611+07 RAS 

3.1626368+01 RAN 
-4.0928320+00 INMP 
-5.0513460+01 SLR 

2.8652313+03 DYMP 
3.4670231+03 PTMP 
2.8652313+03 OVME 

-3.2818902+03 DYM 
2.2058142+02 VH 

-4.0733377+01 LOS 

-6. 7144863+01 APF 
2.9110164+01 APO 
6.5638987+03 PER 

- 1.9394076+03 DZHP 
- 7 .5906073+01 AZMP 
-1.9394076+03 OZHE 

l.45872 26 +0 2 DlH 
3.2875553+03 ARGH 
8.8534004+01 DES 

-6. 0784409 +0 I RP 
2.3184724+05 TFP 
2.8094018+02 HTA 

8.5148568-01 PX -4.9524321-01 PY -7.3842470-01 Pl 
2 .5594734-01 SXO 0.0000000 SYO 0 .0000000 SZO 

-2.2225538+02 
1.189523 2•02 

-2.2225538+02 

-l.26244Sob+02 
9.7105921+01 

-1.5799214+01 

3.3290751+03 
l.6942017+J2 
3.6000000+02 

-4.5767139-Jl 
o. 0000000 

FEB. 1971, HRS., 19 MINS., 60.0 00 SECS. G.H.T. USNH USFT I SEC 

DAYS, 10 HRS . , 59 MINS., 59.999 SECS. G.E . T. RAGR .245773685 77239l+J03 

RX YZ 
ROXYZ 

.14681 1817 23497997+002 
- . 325 1502 1792998672•000 

.35382949409826804+002 
-.42568061021873808+000 

.16H4870579967331+002 
-.28615123963396027+000 

SELENOCEN TR IC 
XL 5.68 10005+04 YL 
RL 9 .5903345+~4 DECL 

SELFNOGRAPH IC 
XS 7.1802 68 1+04 

ALTS Q.4964848+04 
LTS -1.8501443-01 
LIN 1.7294058+02 

G EOC ENTR IC 

vs 
LATS 

LNS 
LAN 

5.0561J l 4+04 y 
1·4405\87+05 DEC 

GECGRAP HIC 
XG -1.3187213+05 VG 
ALT l.4060 <rn0+05 LAT 

EAR TH - MOON PLAN E 
XMP - l.3323f50+fl5 YMP 
RMP 1.4405187+05 OEMP 
XM E -1.3323650+05 YME 

PLANET ARY COORDINATES 
XM -6.24B9qQ 7+03 YM 
R~ 2. 1196 689+05 OE"I 

XSUN 5.8117003+07 YSUN 

-6.5884131 +04 ZL 
-2.489 11 37+01 RAL 

6.2517162+04 ZS 
-6.9178652+00 LONS 

5.1026404+0 1 LTE 
-6.0504417+01 LAP 

1. 2185653+05 
2.3673542+01 RA 

-3.8946'465+ 03 ZG 
2.3676915+01 LON 

5.4 145265+04 ZMP 
-3.263933 1+00 RAMP 

5.4145265+04 ZME 

108774066+05 ZH 
2, 7600697+01 RAH 

-4. 9973 59 7+0 7 ZSUN 

-4.0365287+04 OXL 
-4.9229738+01 VL 

-1.1551210+04 
4.1045436+01 
5. 3724577+00 

- l .6408488+00 

oxs 
VRS 
LNE 

OR 

l.3914057+03 DYL 
3.3132987+03 PTHL 

3.8749716+03 DYS 
3.9227205+03 PTR 

- 1 . 7395040+02 DSHP 
3.2464296+03 VT 

-2.5929099+03 DZL 
7 .8469378+01 AZL 

4.5436129+02 ozs 
5.5852623+01 AZR 
6.2308046-01 RSMP 
2.2019152+03 SEASV 

-1.5227465+03 
-l.0508352+J2 

-4.0729335+-',.)2 
-9.0426588+01 

4.5200675+01 
-2.257349 7+01 

5078404 17+04 
6. 7465337+01 

DX - 1.8900023+03 OY -2.4743 5~8+03 Ol -1.6633127+03 
V 3.5300360+03 PTH - 7 .5944262•01 AZ 1 . 1154574+02 

5. 7840414+04 
l. 8169165+02 

OXG 1.3063932+03 OYG 5.7721332+04 OZG - l.6632398+J3 
VE 5 • 7760067+04 PTE -3.3988324+00 AZE - 9 .0 31<552+01 

-8.2016760+03 OXHP 
1·5788393+02 VHP 

-8.2016760+03 OXME 

9.8205704+04 OXM 
9.1906400+01 LOH 

-2.1669727+07 RAS 

2.9064603+03 DYMP 
3.5300359•0 3 PTHP 
2.9064603+03 DYME 

- 3.2814079+03 OYH 
2.0613271+02 VM 

-4. 0691547+01 LOS 

-l.99 14648+03 OlHP 
-7.5944263+01 AZMP 
-1.9914648+03 DZME 

1.1855413+02 DZM 
3.2865562+03 ARGM 
7.3534768+01 DES 

-2. 1842717+02 
1.1887985+02 

-2.1842717+02 

- l.4Q5bb2)+iJ2 
9. 7632135+ 0 1 

-1.5786<,83+01 

( 

I 
I 

\ • 



r 

r 

r 

( 

... 

... 

. ./ 

GEOCENTRIC OSCULAT IN.G ELEMENTS 
SMA 1 , 1757721+05 ECC 9,7160011-01 INC 

VH -2. 1413664+03 
TA - l.6917081+02 

RNMP -2,8009516 +01 APMP 
EA - 1 , 0340012 +02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,8233290- 01 WY 
QX 7.2235782-01 QY 

-2. 04 20972-0l 
- 6 .42B2160-0I 

•••••• CSM I EARTH REF. /PHASE 101- 51 
HEAN- OF -EPO CH 1971 

wz 
Ql 

.l3Z000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

3. 1586220+01 RAN 
-4' 0950672+00 INMP 
-4.9247095+01 SLR 

947 

-6. 7053210+01 
2.901t7909+01 
6.5835270 +03 

APF 
APO 
PER 

-6 . 0877769+01 
2.3181523+05 
2.809009 3+02 

RP 
TFP 
MTA 

8.5185291-01 PX -4.95534 18- 01 PY - 7.3B29449- 0l PZ 
2.5491083-01 sxo 0.0000000 svo 0.0000000 szo 

3.3391809+03 
l ,694l654+02 
3 .6000000+02 

- 4. 5 756649-0 I 
0 . 0000000 

FEB. 1971 t HRS •• 19 MINS., 60.000 secs. G.H . T. USNM USFT I s~c 

DAYS, 11 HRS •• 59 MINS •• 59.999 secs. G.E.T. RAGR .260814752744710+003 

RXVZ 
ROXYZ 

.143539164956B9946+002 
-.329392423 37260203+000 

.34952483582496860+002 
-.43530234692354765+000 

.16506464944008139+002 
-.2906B05B929572278+000 

SELENOCENTRIC 
XL 5.7626B91+04 YL 
RL 9,7B30444+04 OECL 

SELENOGRAPHIC 
XS 7 .4113909+04 

ALTS 9.6BH94B+04 
LTS -l.B375405-0l 
LIN l.729623B+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 4,9433934+04 y 
R 1,4200430+05 DEC 

GEOGRAPHIC 
XG -l.2672151+05 VG 
ALT l .3B56221+05 LAT 

E ARTH-~ OON PLANE 
XMP - 1.3100506+05 YMP 
RMP l.4200430+05 OEMP 
XME -1.3 100506+05 YME 

PLANETARY COORDINATES 
XM -B, 192956B+03 YM 
RM 2. 120476 3+05 DEM 

XS UN 5,Bl57510+07 YSUN 

-6,742B7Bl+04 ZL 
-2,4952245+0 1 RAL 

6 , 2760312+04 ZS 
-6,q233Bl4+ 00 LONS 

5,0520422+01 LTE 
-6,0130544+01 LAP 

1 .2037403+05 
2.359BlBB+Ol 

l 
RA 

2,95B5112+04 ZG 
2,3601602 +01 LON 

5.4 l61B71+04 ZMP 
-3,3629 024+00 ~AMP 

5.4 161B71+04 ZME 

l.B7B02Bl+05 ZM 
2. 756 2613+01 RAM 

-4.993463 0+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1 75665 1+05 ECC 9,7151653-01 INC 

VH -2 .1172661+03 RNMP - 1,B549737+01 APMP 
TA -l,6B95105+02 EA - 1,0235439+02 MA 

GEOCENTRIC UNIT VECTORS 
WI -4,B l50B20- 0l WY 
QI 7, 2271649-01 QY 

-2.0471377-01 
-6. 42 B046B-Ol 

•••••• CSM I EARTH REF, /PHASE IOI- 52 
MEAN-OF-EPOCH 1971 

wz 
Ql 

• 133000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

-4. 1271018+04 OXL 
-4.94Bl692+01 VL 

- 1.1792673+04 
4. 0258219+01 
5. 3336697+00 
2 .03492 78+0 I 

5. 6847167+04 
6.7673542+01 

oxs 
VRS 
LNE 
·. DR 

DX 
v 

1.3659832+03 DYL 
3.3307591+03 PTHL 

3.926B942+03 DYS 
3.9649745+03 PTR 

- l.73972B6+02 OSMP 
3 ,25 89737+03 VT 

-2.6215432+03 OZL 
7 . 8083004+01 All 

3.6611805+02 DZS 
5.5279533+01 AZR 
6.1915736-01 RSHP 
2.25B31t30+03 SEASV 

- 1.9 146609+03 DY -2.5302841+03 
3.59487Bl+03 PTH -7.597983B+Ol 

oz 
Al 

-1. 53H825•03 
- l . 04Bol85+0 2 

-4, 0802H8•02 
-9.0387845+Jl 

4.4717871+01 
-2.2709707• 0 1 

- l .6896405+03 
1.1157041 •02 

5,6847168+04 
l .6685879+02 

OXG 1•5912017+04 DYG 5.4661207+04 OZG -1.6895138+03 
VE 5,6955196+04 PTE -3 .510B609+00 AZE -9. 0322491+01 

-8. 3299758+03 OXHP 
[ , 5753 Bl6+02 VMP 

-8,3299758+03 OXHE 

9.BllB186+04 DIM 
9,2497962+0 1 LOM 

-2. 1652831+07 RAS 

3,154B407+01 RAN 
-4,09 70428+00 INMP 
-4. 7979603+01 SLR 

8,5219841-01 PX 
2. 5 393494-0 l sxo 

2.948B289+03 DYMP 
3.5948781+03 PTMP 
2.9488289+03 OYME 

-3.2806441+03 OYM 
1. 9168321+02 VM 

- 4.0649722+01 LOS 

-6.6967171+01 APF 
2.898945 l+OI APO 
6.602019B+03 PER 

- 4,9581315 - 01 PY 
0 . 0000000 SYO 

-2.0448950+03 DZMP 
- 7 .5979838+01 AZMP 
-2. 0448950+03 OZME 

9,1259161+01 OZH 
3.2B55646+03 ARGM 
5.8535527+01 OES 

-6, 096575 5+01 RP 
2 • 3178432+0 5 TFP 
2.8086260+02 MTA 

- 7 .3816960-01 PZ 
0. 0000000 s zo 

- 2.1438703•02 
1.1881051+ 02 

-2. 143870 3+02 

-1.5485795+02 
9. 815 7993>Jl 

- 1 . 5773746+0 l 

3, 3487016+03 
l .6943243•J2 
3.6000000+02 

-4, 5740574-01 
o. 0000000 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.H . T. USNH USFT I s~c 

DAYS, 12 HRS., 59 MINS., 59,9~9 SECS. G.E.T • RAGR ,275855819717041 +0 03 

RXYZ 
RDXYZ 

.1402237 17 30145380+002 
-.33371007748694752+000 

.34512238963402811+002 
-.44524140140367419+000 

.16213467154482019+002 
-.29533670032107408+000 

SELENOCENTRIC 
XL 5.B42B507+04 YL 
RL 9,9765422+04 DECL 

S EL ENOGRAPH IC 
XS 7,6456042+04 

ALTS 9,BB26925+04 
LTS -l.B249346-0l 
LIN l . 7298232+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

4.B292ll6+04 y 
l,3991B59+05 DEC 

GEOGRAP HIC 
XG -l.1331060+05 VG 
ALT l,3647649+05 LAT 

EARTH-MOON PLANE 
IMP - l.2B74857+05 YMP 
RMP l.399IB59+05 DEMP 
XME -l.2B74857+05 YME 

PLANETARY COORDINATES 
XM - 1.0136391+04 YM 
RM 2·1212796+05 DEM 

XSUN 5,Bl97984+07 YSUN 

-6,8990944+04 ZL 
-2,50 13571+01 RAL 

6,2950627+04 
-6. 9283893+00 

5.0014445+01 
- 5.9727903+01 

l.l8857B6+05 
2.3520405+01 

ZS 
LONS 

LTE 
LAP 

z 
RA 

6, 0166645+04 ZG 
2.3523862+01 LON 

5,4125007+04 ZHP 
-3.4647146+00 RAMP 

5.4125007+04 ZME 

1 , 8784880+05 ZM 
2,7522054+01 RAM 

-4, 9B95637+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1755605+05 ECC 9.7143770-01 INC 

VH -2. 0928•80+03 RNMP -2.90B9192+01 APMP 
TA -l,6872553+02 EA - 1,0129274+02 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.B073174-0l WY 
QI 7.2304979- 01 QY 

-2.0518414-01 
-6.42 79220-01 

•••••• CSM I EARTH REF, /PHASE 101- 53 
HEAN-OF-EPOCH 1971 

Ml 
Ql 

.134000000000000+003 HRS. FROM LAUNCH 

-4.2 184105+04 OXL 
-4.9738699+01 VL 

-1.2034575+04 
3. 9466575+01 
5. 29 44577+00 
1.4163548+02 

5.583BI04+04 
6. 7B8802l+OI 

oxs 
VRS 
LNE 

OR 

Ox 
v 

1.3398412+03 DYL 
3.3501562+03 PTHL 

3.9793053+03 DYS 
4.0097553+03 PTR 

- 1. 7399574+02 OSMP 
3,2730339+03 VT 

-2.6 520463+03 DZL 
7,7682252+01 AZL 

2.7599913+02 ozs 
5.4712908+01 AZR 
6.i523540- 0l RSMP 
2 . 3163 303+03 SEASV 

-1.9397582+03 DY -2 .5880569+03 
3.6616630+03 PTH -7.601 2609+01 

oz 
AZ 

-1. 5475860+03 
- l.0463500 +0l 

-4.0876912+02 
-9.C'l34 7b04 .. 0l 

4.4235427+01 
-2.285145b+Ol 

-1. 716705 l +J3 
I .I 160088+02 

5.583Bl01+04 OXG 2.9035147+04 OYG 4 .8011660+04 OZG -1.7166405•03 
1.5203220+02 VE 5.6134717+04 PTE -3.6290274+00 AZE -9. 033<939•01 

-B.455Bl64+03 OXMP 
1.5719845+02 VHP 

- 8 .4 558164+03 OXHE 

9.802220B +04 DXM 
9.308B707+01 LOM 

-2.1635924+07 RAS 

3.1512779+01 RAN 
-4. 0 987777+00 I NHP 
-4,6 711051+01 SLR 

2.9924224+03 OYMP 
3.6616630+03 PTHP 
2.9n4224+03 OYME 

-3.2 795995+03 OYM 
I. 7723289+02 VH 

-4 . 0607904+0 I LOS 

-6.6 BB6420+01 APF 
2.8934553+01 APO 
6.6194373+03 PER 

- 2 . 0997703+03 DZMP 
-7.6012609+01 AZMP 
-2 ,0997703+03 DZME 

6,3989428+01 OZH 
3.2845804+03 ARGM 
4.3536278+01 OES 

-6.1048666+01 RP 
2.3175443+05 TFP 
2 .B082511+02 MTA 

8.5252360-01 PX -4.9 608061- 01 PY -7,380498B-OI PZ 
2.5301613-01 SXO 0 . 0000000 SYD 0.0000000 SZO 

-2. IOll 786+J2 
1.1874420•02 

-2 .1011780+0 2 

-1.6911900•02 
9.86B3499+01 

-1.5761001+0 1 

3.3576720+03 
l.694378b+ 02 
3.6000000•0 2 

-4.5730896-01 
0.0000000 

FEB. 1971, 10 HRS., 19 MINS,, 60.000 SECS. G.H.T. USNM USFT I SEC 

DAYS, 13 HRS •• 59 MINS., 59,999 secs. G.E.T. RAGR .290B9688668 9366+003 



6~3 

RESTART COORDINATES I ER AND ER/HR I 

RXYZ 
ROXYl 

.13686469580095935+002 
-. 33810802339109388•000 

.340bl888300878443•002 
- .455 51 7959 72958682+000 

. 15915746 082616235+002 
-.300126016595 39634+000 

SELENOCENTRIC 
XL 5.9214416+04 YL 
RL 1. 0170921+05 DECL 

SE LENOGR APHIC 
XS 7 . 88 29395 +04 

ALT S \.0077071+05 
LTS - 1.8123188- 01 
LIN I. 7300026+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LA N 

4. 71 35292 +04 y 
1. 3779361+05 DEC 

GEOGRAPHIC 
XG -9 .2778329+04 YG 
ALT l .3435 150+05 LAT 

EARTH-MCON PLANE 
XMP - 1. 264667 9+ 05 YMP 
RMP 1.3779361+05 DEMP 
X"E - 1.26466 79+05 YME 

PLANETARY COORDINATES 
XM - 1.2079 124+04 YM 
RM 2. 122 0787+05 DEM 

XSUN ,.823842e+07 YSUN 

- 7.0571763+04 ZL 
-2,50 75138+0 1 RAL 

6,3086977+04 ZS 
-6 .9328572+00 LONS 

4.9508474+01 LTE 
-5.9295542+01 LAP 

1 . 1 730688+05 
2.3440026+01 RA 

8.5876776+04 ZG 
2.3443 52 6+01 LON 

5.4033597+04 ZMP 
-3.5695549+00 RAM P 

5,4033597+04 ZME 

1, 8787064+ 05 ZM 
2,74 79028+01 RAM 

- 4.9856617+07 ZSUN 

GECCENTR I C OSCU LATING ELEMENT S 
SMA 1.17 54581+05 ECC 9.7136338-01 INC 

VH -2.0682484+03 RNMP -2.9627894+01 APMP 
TA - 1.6849386+0 2 EA - 1 . 00 21444+02 MA 

GEOCENTR IC UNIT VECTORS 
wx -4. eoooceo-01 wv -2 .0562292-0 l 
QX 7.2335937-01 QY -6. 4278375-01 

***"'** CSM 

wz 
QZ 

-4.3 105017+04 DXL 
-5. 0001107 +01 VL 

- 1 .2276'125+04 
3.8670203+01 
5 .2 548252•00 
1.4 2550 10+02 

DXS 
VRS 
LNE 

DR 

1.3129525+03 OYL 
3.3716372+03 PTHL 

4.0322866+03 DYS 
4. 0 572005+03 PTR 

-1.7401904+02 DSMP 
3.2887275+03 VT 

-2.6845386+ 03 Dll 
7.7267507+01 All 

1.8392791•02 DlS 
5.4153650+01 AlR 
6.1131354-01 RSMP 
2 ,3 759517+03 SEASV 

5.48 12774+04 DX - 1.965 3222 +03 av -2.6477915+03 DZ 
6.8109154+01 V 3.7305148+03 PTH -7.6042375+01 AZ 

5.4812771+04 DXG 3.9822701+04 DYG 3.8327466+04 OZG 
\.3721227+02 VE 5.5298152+04 PTE -3.7538598+00 AZE 

-8.5 790566+03 OXMP 
1 .5686515+02 VHP 

-8.5790566+03 OXHE 

q.791779 1+04 DXM 
9,3678607+01 LOH 

-2,\6 19005+07 RAS 

3•1479211+0 1 RAN 
-4. 10 02769+0 0 INHP 
-4.544 1497+ 01 SLR 

3.0373352+03 DYMP 
3.7305147 +0 3 PTMP 
3.0373352+03 DYME 

-3.2782746+03 DYM 
1.6278172+02 VM 

-4. 056 6092+01 LOS 

-6.6810658+01 APF 
2.8883006+01 APO 
6.6358347+03 PER 

-2.156 1689+03 DZMP 
- 7.6042380+01 AZMP 
-2.1561689+03 DZHE 

3.6747131+01 DZM 
3.2836034+03 ARGM 
2 .8537022+0! DES 

-6.1126772+01 RP 
2 .3172550+0 5 TFP 
2 .8078841+02 MTA 

B.5282967- 01 PX -4. 963 3700-01 PY - 7,3793511-0 1 Pl 
2.5215118-01 SXO 0.0000000 SYO 0.0000000 SlO 

- 1.5612001+03 
- 1.0440266+02 

- 4. 0952557+02 
- 9.0304869+JI 

4.3753341•01 
- 2.2999085+01 

-1.744548••03 
1.1163709+ 02 

-1. 7444695+03 
- 9.0344139+01 

-2.0560089+02 
1.1868047+0; 

-2. 0560089+02 

- 1.8334847•02 
9,920b653+01 

- l .574824b+Ol 

3.3661146+03 
I. 6944291+02 
3. 6000000+02 

-4. 5727598-01 
o. 0000000 

I EARTH REF, /PHASE 101 - 54 
MEAN-OF-EPOCH 197 1 FEB. 1971, 11 HRS ., 19 MINS., 60.oOO SECS. G.H.T. USNM USFT I Ste 

.135000000000000+003 HOS. FROM LAU NC H DAYS, 14 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR • 30593 79536616 91+003 

OESTART COnRDINATES I ER AND ER /HR I 

RXYZ 
ROX YZ 

. 13346127209300342+002 
-.34259140259937978+000 

.3360 1083163811494+ 002 
-.46615423441207287+00-0 

.1561316~216497727+002 
- • 30505 887291283181 •000 

SELENOCENTR IC 
XL 5.9984160+04 YL - 7.2172455+04 
RL 1,036628 1+05 DECL -2.5 136957+0 1 

ZL -4.4034246+04 OXL 
RAL -5,0269263+01 Vl 

1.2852876+03 DYL 
3.3953632+0 3 PTHL 

-2 .7191515+03 
7 .6 839188+01 

OZL 
AZ L 

SELENOGRAPHIC 
XS 6. 1234327+04 

ALT S \,0 27243 1+0 5 
LTS - 1 , 799 7039- 01 
LIN 1. 7 301600 +02 

GEOCENTRIC 

vs 
LATS 

LNS 
LA N 

4.5963175+04 y 
1. 35628 15+05 DE C 

GEOGRAPH IC 
XG -6,6716 775+04 VG 
ALT l .3218603+05 LAT 

EARTH-~CON PL ANE 
XMP - l .l41504 1+05 YMP 
RMP l .35628 15+0 5 DEMP 
XME -l.24 15941+05 YME 

PLANETARY COORDINATES 
XM - l .4020985+04 YM 
RM 2. 1228 738+05 DEM 

XSUN 5.82 7 8~40+ 07 YSUN 

6.3 168171+04 ZS 
-6.9367490+00 LONS 

4.9002511+01 LTE 
-5.88 32347+01 LA P 

1.1 5 71 990+05 
2.3356862+0\ RA 

1.0513125+05 ZG 
2.3360409+01 LON 

5.3886510+0 4 ZMP 
-3.6 776 23 7+00 RAMP 
5. 38865 10+04 ZME 

I. 8789235+05 ZM 
2.7433550+01 RAM 

-4 .9817571+07 ZSUN 

GEOCEN TRI C OSCU LATING ELEMENTS 
SMA l.17 535 77+05 EC C 9 . 7129333-01 INC 

VH -2, 0433 02 6+03 RNMP -3.016584 7+01 APMP 
Tb. - 1 .6825~5 1+0 2 Ei&. -Q.9118700+01 MA 

GEOCENTR IC UNI T VEC TORS 
WX -4, 7931277-0 1 WY 
QX 7.2364690-0l QY 

****** CSM 

- 2.0603210-01 wz 
-6.4277897-0 1 Ql 

- 1 .25 19726+04 
3. 7868793+01 
5.2147774+00 

-3. 7980576+08 

OXS 
VRS 
LNE 

DR 

4.0859296+03 OYS 
4.1074595+03 PTR 

- 1. 7404276+02 DSHP 
3.3061833+03 VT 

8.9821 064+01 DZ S 
5. 3602696+01 AlR 
6 . 0739122-01 RSMP 
2.4372885+03 SEASV 

5. 3 770707+04 
6.833735 2+0 1 

DX - l .9913827+03 OY -2. 7096170+03 DZ 
V 3.8015692+03 PTH - 7.6068929+01 AZ 

5.3 770705+04 
1 .2239940+02 

DXG 4.7606371+04 DYG 2.6358046+04 DZG 
VE 5.44449•5+04 PTE - 3.8859490+00 AZE 

-A.6995396+0 3 DXHP 
1.5 65386 4+ 02 VMP 

-8,6995396+03 DXHE 

9. 7 804952+04 DXM 
9.4267640+01 LOH 

-2· 1602 075+07 RAS 

3.1447578+0 1 RAN 
-•.10 15661+00 INHP 
-4.4 171002+01 SLR 

8 • 5 311784-0 I PX 
2 . 5 133703- 01 sxo 

3.0836717+03 DYMP 
3.80 15692+03 PTHP 
3 .0 836717+03 OYME 

-3. 2766703+03 OVM 
1.4832969+02 VM 

-4. 0524285+01 LOS 

-6.6739598+ 01 APF 
2.8834613+01 APO 
6.6512615+03 PER 

- 2.2141750+03 DZMP 
-7.6068933+0 1 AZMP 
-2.2 141750+03 DlME 

9 . 5344677+00 DZM 
3 .2826336+03 ARGM 
1.3537763+01 DES 

-6.1200332+01 RP 
2.3169748+05 TFP 
2.8075244+02 MTA 

-4,9658272-01 PY -7.3782514-0 1 PZ 
0. 0000000 SYO O .ooOOOOO SZO 

- l. 575o722+J3 
-1. 0416449+02 

-4.1028738+02 
-9 .0 260291+01 

4.3271611+01 
- 2. 3152954+01 

- 1. 7732172+03 
I .1167897+J2 

-1. 7731684+03 
-9. 035635 9+0 1 

-2.0081540+02 
1.1861 912+02 

-2.0081540+02 

- 1 .9754504+02 
9.9733459+ 0 1 

-t.5735488+0 1 

3. 37400 05+0 3 
1 .6944755+02 
3. 6000000+ 02 

-4.57 ldt>t> :>-O l 
0. 0000000 

I . EAR TH REF, /PHA SE 101- 55 
MEAN-OF - EPOCH 1071 FEB . 1971, 12 HRS •• 19 MINS •• 60.000 secs. G.M.T. USNM USFT I ScC 

.136000000000000+003 HRS . FROM LAUNCH DAYS, 15 HRS ., 59 MINS . , 59.999 SECS. G.E . T. RAGR .320979020634016+003 

RESTART COORDI NATE S l ER AND ER/HR I 

RXYZ 
ROXYZ 

.\30012564760671 84+00l 
-.34716569072614855+000 

.33129451789787894+002 
-.47717472183095962+000 

SELENO CENTRIC 
XL 600737279+04 YL 
RL 1.0562730+0 5 OECL 

SELENOGRAP HIC 
XS R.361 1 264+ 04 

ALTS L.046fl88 1+05 
LTS -1.7870 823-01 
LIN 1.7302935+02 

vs 
LATS 

LN S 
LAN 

- 7.3794317+04 ll 
-2.5199040+01 RAL 

b.3 19 2964+04 ZS 
-6.9400268+00 LONS 

4,8496553+01 LTE 
-5. 8336982+01 LAP 

-4.4972318+04 DXL 
-5.05435 10+01 VL 

- 1. 2 762984•04 
3. 7062039+0 l 
5 ·I 743176+00 

-3. 7980580+08 

DXS 
VRS 
LNE 

DR 

·15305578931057034•002 
-.31014157517584589+0 00 

1.2568156+03 OYL 
3.4215106+03 PTHL 

4.1403370+03 DYS 
4.1606960+03 PTR 

- 1.7406690+02 OSMP 
3.3255437+03 VT 

-2.7560294+03 OlL 
7 .6397767+01 AZL 

- 6 .4121323+00 OlS 
5.3061004+01 AlR 
600347005-01 RSMP 
2.5004300+03 SEASV 

- 1.5910537+03 
- 1.0392012+02 

-4. 110482 7+02 
-9.02127lij+01 
4.2790233•01 

- 2 .3 313469+01 

( 

l 



r 

0 
;..._ 

>-

( 

( 

../ 

GEOCENTRIC 
x 4.4775463+04 y 
R 1. 3342093+05 OEC 

GEOGRAPHIC 
XG -3. 7048420+04 VG 
ALT 1.2997880+05 LAT 

EARTH- MOON PLANE 
XHP - l . 2182605+05 YHP 
RMP l. ,J42093+05 DEHP 
XME -1.2182605+05 YHE 

PLANETARY COORDINATES 
XM - 1.5961816+04 YM 
RM 2.1236647+05 DEM 

XSUN 508319222+07 YSUN 

1.1409563+05 
2. 32 70707+01 

l 
RA 

1.1683351+05 lG 
2.3274302+01 LON 

5.3682569+04 ZHP 
-3.7891455+00 RAMP 
5, 3682569+04 lME 

1 . 8788995+05 lM 
2.7385629+01 RAM 

-4. 9778498+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1 . 1752591+05 ECC 907122735- 01 INC 

VH -2.0180445+03 RNHP -3.0703065+01 APMP 
TA - 1. 6801018+02 EA - 9.8004660+01 HA 

GEOCENTRIC UNIT VECTORS 
WX -4.7866533- 01 WY 
QX 7.2391383-01 QY 

-2.0641344-01 
-6. 4277752- 01 

•••••• CSM f EARTH REF. !PHASE 101- 5 6 
HEAN-OF-EPOCH 1971 

wz 
QZ 

• 137000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES C ER AND ERIHR I 

Olt!l 

5.2711396+04 
6. 8573069+01 

5.2711395+04 
1.0759405+02 

ox 
v 

DXG 
VE 

-8.8171052+03 DXMP 
1.5621934+02 VMP 

-8.8171052+03 OXME 

9.7683714+04 OXM 
9.4855789+01 LOH 

-2. 1585134+07 RAS 

3,1417772+01 RAN 
·4. 1026487+00 INMP 
-4.2899617+01 SLR 

8.5338914-01 PX 
2.5057095-01 sxo 

-2.0179717+03 DY -2.7736758+03 
3.8749756+03 PTH -7.6092053+01 

oz 
AZ 

-1. 8027615+03 
1.1172648+0 2 

5.1944804+04 DYG 1.2989875+04 DZG - 1.8027542+03 
5.3574711>04 PTE -4.0259578+00 AZE -9.0369303+01 

3.1315477+03 OYMP 
3.8749756+03 PTMP 
3.1315477+03 OVME 

-3.2H7874+03 DYM 
1.338 7677+02 VH 

-4.0482484+01 LOS 

-6.6672986+01 APF 
2.8789191+01 APO 
6.6657679+03 PER 

-2.2738804+03 OZMP 
-7 .6092055+01 AZMP 
- 2.2738804+03 DZME 

-l.7646521+01 DZM 
3.2816708+03 ARGM 
3.5853849+02 DES 

-6.1269576+01 RP 
2.3167029+05 TFP 
2·8071713+02 MTA 

-4. 9681814-01 PY -7.3771981-01 PZ 
0.0000000 SYO 0.0000000 SZO 

-1.9573812•02 
1.1055993+ 02 

-1. 9573812+02 

-2.1170777+02 
l o0025792+J2 

-1.5722719+01 

3.3815322+03 
l .6945 183+ J2 
3.6 000000+02 

-4.5 710005-0l 
0 . 0000000 

FEB. 1971, 13 HRS., 19 MINS . , 60.000 SECS. G.M.T. USNM USFT f SEC 

DAYS, 16 HRS., 59 MINS., 59,999 SECS. G. E.T • RAGR .336020087606341+003 

RXVZ 
ROXYZ 

.12651763579837973+002 
-.35183673676279535+000 

• 32646596654826596+002 
-.48860650287152704+000 

.14992829fll588l l9+002 
- • 315384493456385 24•000 

SELENOCENTRIC 
XL 6.1473282+04 YL -7.5438739+04 ZL -4.5919785+04 OXL 1.2275033+03 DYL 

3.4502729+03 PTHL 
-2.7953318 +03 OZL 

7.5943859+01 All 
-1.607 4014+03 

RL 1. 0760388+05 DECL -2.5261383+01 RAL -5.0824206+01 VL - 1.03669 14+02 

SELENOGRAPHIC 
xs a.6140690+04 

ALT S 1•0666538+~5 
LTS - 1.7744554- 01 
LIN 1.7304008+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 4.357l833+04 y 
R 1,3117057+05 DEC 

GEOGRAPHIC 
XG -5.8834327+03 VG 
ALT 1.2772843+05 LAT 

EARTH-MOON PLANE 
XMP -1.1946629+05 YMP 
RMP 1.3117058+05 DEMP 
XME - 1.1946629+05 YME 

PLANETARY COORDINATES 
XM - 1.7901449+04 YM 
RM 2.1244515+05 DEM 

XSUN 5.8359572+07 YSUN 

6.3160125+04 ZS 
-6.9426419+00 LON S 

4,7990603+01 LTE 
-5. 7808187+01 LAP 

1.1243271+05 z 
2.3181334+01 RA 

1.2043671+05 ZG 
2.3184980+01 LON 

5.3420526+04 ZMP 
-3.9043616+00 RAMP 

5.3420526+04 ZME 

1.8787145+05 ZM 
2.7335277+01 RAM 

-4.9739399+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1•1751623+05 ECC 9.7116523-01 INC 

VH -1.9924569+03 RNMP · 3.1239553+01 APMP 
TA -1,6775714+02 EA •9,6871383+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 7805623-0 1 WY 
QX 7.2416149- 01 QY 

-2. 0676865-0 l 
-6. 42 77904- 01 

****** CSM f EARTH REF, !PHASE 101- 57 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.l38000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER AND ERIHP I 

-1. 3006689+04 
3.6249634+01 
5 . 1334497+00 

-3. H80570+08 

oxs 
VRS 
LNE 

DR. 

4.1956240+03 DYS 
4.2170888+03 PTR 

-1. 7409145+02 DSMP 
303469656+03 VT 

- 1 . 0487069+02 ozs 
5.2529562+01 AZR 
5.9954868-01 RSMP 
2.5654744+03 SEASV 

-4.1180101+02 
-9 .0162680+01 

4.2309 206+01 
-2.3481079+01 

5,1634309+04 DX. -2. 0451231+03 DY - 2.8401254+03 OZ - 1.83323 70+ 03 
6.8816807+01 V 3.9508985+03 PTH - 7.6111503+01 AZ 1.1177964+02 

5.1634306+04 OXG 5.2648447+04 OYG - 8.1934966+02 DZG - 1.833225 1+0 3 
9.2796721+01 VE 5.2686727+04 PTE -4.1746315+00 AZE -9.0383400+01 

-8. 9 3156 70+03 OXMP 
105590772+02 VMP 

-8.9315670+03 OXME 

9. 7554093+04 OXM 
9, 5443030+01 LOH 

-2. 1568180+07 RAS 

3.1389689+01 RAN 
-4. 1035435+00 INMP 
-4. 16 27390+01 SLR 

8. 5364453-01 PX 
2.4985032-01 sxo 

3.1810920+03 DYMP 
3.9508985+03 PTMP 
3.1810920+03'DYME 

-3.2726264+03 OYM 
1.1942294+0 2 VM 

-4.0440690+01 LOS 

- 6. 6610575+01 APF 
2.8746575+01 APO 
6.6793964+03 PER 

-4.9704360-01 PY 
0.0000000 svo 

- 2 03353848+03 OZMP 
- 7.6111505+01 AZMP 
-2.3353848+03 DZME 

-4.4793671+01 DZH 
3.2807151+03 ARGM 
3.4353922+02 DES 

-6.1334731+01 RP 
2. 3164390+05 TFP 
2 .8068243+02 MTA 

-1. 3761899- 01 PZ 
0.0000000 szo 

- 1. 903434 l+O i: 
l . l8502~4+J2 

- 1.9034341+0 2 

-2.2583555+02 
l . 0078 204+J2 

- 1.5709943+0 1 

3.3885540+03 
106945577+0 2 
3.6000000+02 

-4.5701842-01 
o. 0000000 

FEB. 1971, 14 HRS ., 19 MINS . , 60.000 SECS. G.M.T. USNM USFT f SEc 

DAYS, 17 HRS •• 59 MINS., 59.999 secs. G.E.T. RAGR .351061154578ooo+J03 

RXYZ 
POXYZ 

. 12297548666473814+002 
-.35661080648302146+000 

.32152091717340690+002 
-.50047959545850813+000 

.14674753036795716+002 
-. 32079817032703813+000 

SELENOCENTRIC 
XL 6.2191656+04 YL 
RL 1,0959379+05 DECL 

SELENOGRAPHIC 
XS 8.8643165+04 

ALTS 1.0865529+05 
LTS -1.76 18248- 01 
LIN 1.7304795+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

4,2351%0+04 y 
1.2887561+05 DEC 

GECGRAPHIC 
XG 2.4632370+04 VG 
ALT 1. 2543345+ 05 LAT 

EARTH-MOON PLANE 
XMP -1. 1707963+05 YMP 
RMP 1.2887561+05 DEMP 
XME -1.1707963+05 YHE 

-7. 7107208+04 ZL -4.6 877239+04 OXL l .1973150+03 DYL 
3.4818631+03 PTHL 

- 2.8372354+03 OZL 
7.5478053+01 AZL -2 .5323983+01 RAL -5. 1111711+01 VL 

6.3068243+04 ZS 
-6.9445480+00 LONS 

4.7484660+01 LTE 
-5. 7244275+01 LAP 

1.1072967+05 l 
2.3088490+01 RA 

1.1596547+05 lG 
2o3092l90+0l LON 

5.3099076+04 ZMP 
-4,0235422+00 RAMP 
5. 3099076+04 ZHE 

- 1 . 3250840+04 
3. 5431262+01 
5 .0921786•00 

-3. 7980568+08 

5.0538874+04 
6 .9069120+0 l 

5.0538872•04 
7 .8007965•01 

oxs 
VRS 
LNE 

OR 

4.2519208+03 DYS 
4.2768346+03 PTR 

-1. 7411640+02 OSMP 
3.3706234+03 VT 

-2.0566285+02 ozs 
5.2009395+01 AZR 
5.9562787-01 RSMP 
2.6325295+03 SEASV 

OX -2.0728734+03 OY -2.9091402+03 DZ 
V 4.0295193+03 PTH -7 .6127023+01 AZ 

OXG 4.9785995+04 DYG -1.4109948+04 OZG 
VE 5.1780431+04 PTE -4.3328119+00 AZE 

-9 ,0427322+03 OXMP 
1.5560430+02 VMP 

- 9 . 0427322+03 OXME 

3.2324•U0+03 OYMP 
4.0295193+03 PTMP 
3 .2324480+03 OYME 

-2 .3987972+03 OZ HP 
-7.6127028+01 AZHP 
-2 .3987972+03 OZME 

- 1 .6247778+0:; 
- l .034 lll3+J2 

-4. 1253714+02 
-9.0109476+01 

4,162b52b+Ol 
-2.3656275+ 01 

- 1.8647051 +03 
1.1 183846•02 

-1.e61+07bo+o3 
-9.0398545+01 

-1.8460241+02 
1.1844704+0 2 

- 1.846024 1+ 02 



PLANETARY COORDINATES 
XM -l.9B397 16+04 YH 
RM 2.1252342+05 DEM 

XSUN 5,8399890+07 YSUN 

108783687+05 ZM 
2,7282507•01 RAM 

- 4,9700274+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1750670+05 ECC 9,7110680-01 INC 

VH -1,96652 11 +03 RNMP -3, 1775318+01 APMP 
TA -1.6149585+02 EA -9,57 17854+01 MA 

GEOCENTRIC UNIT VE CTORS 
WX - 4. 7148 350- 01 WY -2 . 0709924-01 
QI 7.2439114-01 QY -6.4278328-0 1 

****** CSH I EARTH REF, /PHASE 101- 58 
MEAN-OF-EPOCH 1971 

wz 
QZ 

• 139000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINAHS ( ER ANO ER/HR l 

9.7416112+04 OXH 
9.602931t3+0L LOM 

-2.1551216+07 RAS 

3.136 3238+01 RAN 
-4. 1042 606+00 INMP 
-4. 0354368+01 SLR 

850 

-3.2701884+03 OYM 
1.04%819+02 VM 

-4. 0 398901+01 LOS 

-6,6552141+01 APF 
2.8706614+01 APO 
6.6921909+03 PER 

-7.1904819+ 01 OZM 
3.2797664+03 ARGM 
3.2853994+02 OES 

-6.1395995+01 RP 
2.3161825+05 TFP 
2.8064828+02 MTA 

-2. 3992731+02 
1 . 0130581+02 

-1.5697159+01 

3. 3951448+03 
1.6945940+02 
3.6000000+02 

B,538849 0- 01 PX -4.9725945-01 PY - 7.3752256-0 1 PZ -4.569392 6-01 
2.4917280 - 01 SXO 0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB. 1971, 15 HRS., 19 MINS., 60.000 SECS. G.H.T. USNM USFT I SEC 

DAYS, 18 HRS., 59 MINS., 59.999 SECS. G,E.T • RAGR .610222155099077+001 

RXYZ 
ROXYZ 

.11938505387839295•002 
-.36149463056003378+000 

.31645479279285067+002 
-.5128273 6965637693+00 0 

. 14351172544698655+002 
- • 32639424 7 3 7493490+000 

SELENOCENTRIC 
XL 6.?.8ql879+~4 Yl 
l<L 1 .1 1 59843+05 DECL 

SELENOGRAPHIC 
XS 9.1179329+04 

ALTS 1,1065994+05 
LTS -l.749 LG05-0 l 
LIN l,7305267+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

4 .1115419+04 y 
1.2653447+-05 DEC 

GEOGRAPHIC 
XG 5, 2467834+04 YG 
ALT 1.2309229+05 LAT 

EARTH-MOON PLANE 
IMP -1.1466550+05 YMP 
RMP l.2653447+05 DEMP 
XME -1 , 1466550+05 YME 

PLANETARY COORDINATES 
XM -2.1776460+04 VM 
PM 2.1260128+05 OEM 

XSUN 5,8440178+07 YSUN 

-7.880 1323+04 l l 
-2.5386826+0 1 RAL 

6,2915924+04 ZS 
-6.9456882+00 LONS 

4,6978722+01 LTE 
-5.6643579+01 LAP 

1 . 0898493+05 
2 .2991897+01 RA 

1.0399672+05 ZG 
2,2995653+01 LON 

5.271683 7+04 ZMP 
-4, 1469843+00 RAMP 

5.2116837+04 ZME 

I , 8778625+05 ZM 
2,7227332+01 RAM 

-4,9661122+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l . 1749131+05 ECC 9.7105187-01 INC 

VH -1,9402163+03 RNMP -3.23 10371 +01 APMP 
TA -1,6722566+02 EA -9,4542965+01 MA 

GEOCENTRIC UNIT VECTORS 
WX - 4. 7694527- 01 WY -2. 0740662-01 
QX 7,2460389-01 QY -6. 42 78993-01 

****** CSM I EARTH REF. /PHASE 101 - 59 
MEAN-OF-EPOCH l n1 

wz 
oz 

• !40000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR l 

-4.7845311+04 DXL 
-5.1406391+01 VL 

-1. 34Q 5424+04 
3,4606605+01 
5. 0505080+00 

-3. 79 80568+ 08 

4.C/424484+04 
6.9330623+01 

4.q424482+04 
6.3228401+01 

OXS 
VRS 
LNE 

DR 

ox 
v 

DXG 
VE 

-9.1503846+03 DXMP 
1 .5530965+02 VMP 

-9.15 03846+03 DXME 

9 . 7269795+04 OXM 
9.66 1470 7+01 LOM 

-2.1534240+07 RAS 

3.1338331+0 1 RAN 
-4,1048070+00 INMP 
-3,9080591+01 SLR 

1.1662124+03 DYL 
3.5165157+03 PTHL 

4.3 093737+03 DYS 
4.3401495+03 PTR 

-1.74 14177+02 DSMP 
3.3967101+03 VT 

-2.88 19362+03 DZL 
7 .5001061+01 All 

-3. 0890786+02 ozs 
5.150156!+01 AZR 
5,9170703-01 RSMP 
2·7017140+03 SEASV 

-2· 1012616+03 DY -2.9809142+03 oz 
AZ 4.1110392+03 PTH -7.6138344+0 1 

-1.643251 4+03 
- 1.0314557+02 

-4. 1324079+02 
-9, 00532;o+Ol 

4.1346193+01 
-2. 3839600+01 

-l.8972334+03 
1 . 1190300•02 

4.3672350+04 OYG -2.5987970 +04 OZG -1.8972 113+03 
5.0855169+04 .PTE -4.5 014546+00 AZE -9,0414903+01 

3.2857759+03 OYMP 
4,1110392+03 PTMP 
3. 2 B 57159+03 OYHE 

-3,2674739+03 DYM 
9,0512486+01 VM 

-4. 0357118+01 LOS 

-6.6497482+01 APF 
2.8669 163+01 APO 
6. 7041905+03 PER 

-2.4642371+03 OZHP 
- 7 .6138344+ 01 AZMP 
-2.4642371+03 OZME 

-9.8977950+01 OZM 
3.2788244+03 , ARGM 
3,1354066+02 - DES 

-6.H53557+01 RP 
2.3159328+05 TFP 
2.8061464+02 MTA 

-1.7848273+02 
1.1839287+02 

- 1. 7848273+02 

-2 .5398201•02 
1. 0182925+02 

-1. 5684366•01 

3.40U271+03 
1.6946274+02 
3.6000000+02 

8.5411107-0l PX -4.9746594- 01 PY -7.3743037-0 1 PZ -4.5686325-01 
o. 0000000 2.4853620-01 SXO Q.0000000 SYO 0.0000000 SZO 

FEB. 1971, 16 HRS .. 19 MINS., 60,000 SECS. G.H.T. USNH USFT I StC 

OAYS, 1 9 HR S., 59 MINS., 59.999 SECS. G.E.T. RAGR ,2 11432eB5233157+J02 

RXYl 
ROXYZ 

.115745204 10608 737+002 
-.3664954581 1767568+000 

.3112626~395421707+002 
-.52568703880694473+000 

.14021899461426911•002 
-.332 18561355747912+000 

SELENOCENTRIC 
XL 6.3573393+04 YL 
• L 1.1361930+05 OECL 

SELENOGRAPHIC 
XS 9,3749919+04 

ALTS l.12~8081+05 
LTS -1,7365510-0 1 
LIN 1.7305395+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

3.986187Q+04 y 
1.2414545+05 DEC 

GrnG•APH IC 
XG 7.5844479+04 VG 
ALT 1.2070326+05 LAT 

EARTH-MOON PLANE 
XMP -1.1222323+05 YMP 
R~P l .2414545+05 OEMP 
X/.1E -1.1222323+05 YM F. 

PLANE TARY COORDINATES 
XM -2.37 11514+04 YM 
R~ 2 . 1267872+05 OEM 

XSUN 5.8460434+07 YSUN 

-B.0522806+04 ZL 
-2.5449 894+01 RAL 

6.2701672+04 ZS 
-6.9460006+00 LONS 

4.647278q+Ol LTE 
-5.6004252+0 1 LAP 

1.0719679+05 
2.2891243+01 

z 
RA 

B.5602196+04 ZG 
2.2895058+01 LON 

5.2272353+04 lMP 
-4.2750181+00 ~AMP 
5. 2272353+04 ZME 

1 .8771960+05 ZM 
2.7169762+01 RAM 

-4.9621944+07 ZSUN 

GECC ENTRIC OSCULAT ING ELEMENTS 
SMA 1.1748804+05 ECC 9.7100029-01 INC 

VH -1.9135202+03 RNMP -3.2844 715+01 APMP 
TA -l,6694584+02 EA -9,3345505+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 7643979-01 WY 
QX 7.2480084- 01 QY 

-2. 07692 12- 01 
-6.4279874-01 

wz 
QZ 

-4.882 4671+04 DXL 
-5, 1708628+01 VL 

- 1 . 3740420+04 
3.3775333+01 
5.0084422+0 0 

-3. 79e057l+OB 

4. 82904q0+04 
6,960!9Q5+0l 

oxs 
VRS 
LNE 

DR 

DX 
v 

4.8290490+04 OXG 
4.8458707+01 VE 

-9, 2 542900+03 OXMP 
1 .550244 1+02 VMP 

-9.2542900+03 OXHE 

9, 7115160+04 OXM 
0,7199103+0! LOH 

-2.1517252+07 RAS 

3.1314888+01 RAN 
-4,1051946+00 INMP 
- 3.7806099+01 SLR 

B. 5432379- 01 PX 
2.4793846-01 sxo 

1.1341540+03 DYL 
3.5544903+03 PTHL 

4.36Bl4B7•03 ·DYS 
4,4072733+03 PTR 

- 1 .74 16754+02 OSHP 
3.4254417+03 VT 

-2.1303300+03 DY 
4.1956821+03 PTH 

3,4839266+04 OYG 
4.9910240+04 PTE 

3.3412556+03 OYMP 
4.1956821+03 PTMP 
3,3412556+03 OYHE 

-3.2644839+03 OYM 
7,6055815+01 VH 

-4. 0315341+01 LOS 

-6,6446398+0 1 APF 
2,8634089+01 APO 
6.7154318+03 PER 

-4,9766339-01 PY 
0.0000000 SYD 

-2.9296527+03 OZL 
7 • 4513686•0 l All 

-4, 1473683+02 ozs 
5.1007171+01 AZR 
5,8778705-01 RSHP 
2.7731582+03 SEASV 

-3. 0556636+03 
-7 .6145149+01 

oz 
AZ 

-3 .5686543+04 OZG 
-4.68 16456+00 AZE 

-2.531 8360+03 OZMP 
-7.6145150+01 AZMP 
-2 .5318360+03 OZHE 

- l .2601092+02 OZM 
3.2778891+03 ARGM 
2.9854137+02 DES 

-6.1507598+01 RP 
2.3156896+05 TFP 
2,8058144+02 MTA 

-7,3734234-01 PZ 
0.0000000 szo 

- 1 .6628983+03 
-1. 0287194+02 

-4.1391846+02 
-s.q987B84+3 1 

4.0860<02+01 
-2.403161 9+ Jl 

- 1 . 9308969+03 
1 . 1197335+02 

- 1. 9300089+03 
-9.n4326 7B+Ol 

- 1. 719"789+J2 
1.1833992+02 

-1. 7194789+02 

-2. 6 799860+02 
1 .0235235+02 

-1.5671568+01 

3.4071197+03 
l .b94b5til+J2 
306000000•02 

-4.567903 1-01 
0 .0000000 

(' 
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•••••• CSM I EARTH REF. /PHASE 101- 60 
MEAN-OF-EPOCH 1971 

.141000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

851 

FEB. 1971. 17 HRS •• 19 MINS • • 60.000 secs. G. M.T. USNM USFT I SEC 

DAYS, zo HRS ., 59 MJNs., 59.999 secs. G.E.T . RAGR ,361 843 554956407+002 

RXYl 
RDXVZ 

.11205472868507675+002 
-.37162111642980452+000 

.30593920746531596+002 
-. 53910024368385361+000 

.1368673146 88917 ZB+OO 2 
-.33818657 995604097+000 

SELENOCENTRIC 
XL 6. "·235615+04 VL 
RL 1.1565804+05 OECL 

SELENOGRAPHIC 
XS 9.6355766+04 VS 

ALTS 1.1471954+05 LATS 
LTS -1.7239107-01 LNS 
LIN 1.7305142+02 LAN 

GEOCENTRIC 
x 3.8590904+04 y 
R 1.2170674+05 DEC 

GEOGRAPHIC 
XG 9 . 3352568+04 VG 
ALT 1.1826454+05 LAT 

EARTH-MOON PLANE 
XMP -1.0975204+05 YMP 
RMP 1 •2 170674+05 DEMP 
XME -1.0975204+05 YME 

PLANETARY COORDINATES 
XM - 2.5644712+04 YM 
RM 2.1275574+05 DEM 

XSUN 5.8520659+07 YSUN 

-B.2273510+04 ZL 
-2.5513156+01 RAL 

6.2423917+04 ZS 
-6.9454175+00 LONS 

4 .5966866+01 LTE 
-5.5324222+01 LAP 

1.0536343+05 
2.2786179+01 

l 
RA 

6.2257587+04 ZG 
2.2790056+01 LON 

5.1764070+04 ZMP 
-4.4080113+00 RAMP 

5 .1764070+04 ZME 

1.8763694+05 ZM 
2.7109812+01 RAM 

-4.9582739+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1747888+05 ECC 9.7095189- 01 INC 

VH -1.8864083+03 RNMP -3.3378357+01 APMP 
TA - 1.6665558+02 EA - 9.2124146+01 MA 

GEOCENTR IC UNIT VECTORS 
WX -4.7596543-01 WY 
QX 702498292- 0l QY 

-2.0795698-01 
-6.4280944-01 

****** CSM I EARTH REF. /PHASE 101- 6 1 
MEAN- Of - EPOCH 1971 

wz 
Ql 

.142000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( FR ANO ER/HR I 

-4.9816040+04 
-5,2 018813 +0 1 

- 1.3985803+04 
3.2937113+01 
4,9659855+00 
l. 7861812+02 

4. 7136193+04 
&.9884000+01 

OXL 
VL 

oxs 
VRS 
LNE 

OR 

OX 
v 

1,1010954+03 DYL 
3.5960745+03 PTHl 

4,4284339+03 DYS 
4,4784714+03 PTR 

-1.7419371+02 DSMP 
3.4570594+03 VT 

-2.9806290+03 Dll 
7.4016817+Ql All 

-5.2329446+02 ozs 
5.0527379+01 AlR 
5.8386687-01 RSMP 
2,8470064+03 SEASV 

-2. 1601239+03 DY -3. 1336306+03 
4,2836972+03 PTH -7 . 6147104+01 

Ol 
Al 

- 1.6838028•03 
-l. 02569b4+ 02 

-4.1453855+0< 
-R.9929015+0 1 

4.0388553+01 
-2. 4233176+01 

-1. 9657788+03 
1.1204964+02 

4, 7136192+04 
3.3699645+01 

DXG 2.3991390+04 DYG -4.26 16324+04 OlG - 1.9657669+03 
VE 4. 8944890+04 PTE -4.8746273+00 AlE - 9.04519<4+01 

-9.3541902+03 DXMP 
1.5474930+02 VMP 

-9,3541902+03 OXME 

9 , 6952232+04 DXM 
9 . 7782511+01 LQM 

-2. 1500254+07 RAS 

3.1292840+01 RAN 
-4. 1054354+00 INMP 
-3.6530928+01 SLR 

R,5452373-0I PX 
2.4737769-0 1 sxo 

3,3990891+03 OYMP 
4,2836972+03 PTMP 
3,3990891+03 OYME 

-3.26 1Zl92+03 OVM 
6.1598155+01 VM 

- 4.0 273569+01 LOS 

- 6.6398705+01 APF 
Z.8601271+01 APO 
6.7259501+03 PER 

-4.9785201 - 01 PY 
0,0000000 SYD 

-2.6017388+03 OZMP 
- 7 .6147109+01 AZMP 
-2.6017300+03 DZME 

-l.5300162+0Z OZM 
3·2769605+03 ARGM 
2.8354207+0Z DES 

-6. 1558281+01 RP 
2 . 3154523+05 TFP 
2,8054865+02 MTA 

- 7,3725834- 01 PZ 
0.0000000 szo 

-l.6495657+0Z 
1.1828795+02 

-1.6495657+02 

-2 . 8197601+02 
1. 0287511+02 

-1.5658761+01 

3. 412 5401+ 0 3 
1.6946862+02 
3. 6000000+02 

- 4, 5672033-0l 
a. 0000000 

FEB. 1971, 18 HRS •• 19 MINS., 60,000 secs. G.M.T. USNM USF T I StC 

DAYS, 21 HRS;, 59 MINS •• 59,999 secs. G.E.T. RAGR .512254224o79656+J02 

RXYl 
ROXVZ 

. 10831233751462281+002 
-.37688007754515557+000 

,30047865873282959+002 
-.5531 1375105645061+000 

. 13345451142205127 +00Z 
- .34441308t58075244+000 

SELENDCENTRIC 
XL 6.4877947+04 VL 
RL 1.1771643+05 OECL 

SELENOGRAPHIC 
XS 9.8997 83 3+04 

ALTS 1.1677793+05 
LT S - 1.71 12637- 01 
LIN l. 730446 7+02 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

x 3.7302049+04 y 
R 1.192163 7+05 DEC 

GEOGRAPHIC 
XG 1.0403758+05 VG 
ALT l.1577415+05 LAT 

EARTH-~CON PLANE 
XMP - 1. 0725108+05 YMP 
R"P l.1921637+05 OEMP 
XME - 1.0725 108+05 YME 

PLANETARY COORDINATES 
XM -2.7575898+04 YM 
RM 2.1283236+05 OEM 

XS UN 5.8560852+07 YSUN 

-8.4055450+04 ZL 
-2.5576577+01 RAL 

6.2080994+04 ZS 
-6.9438605+00 LONS 

4. 5460946+01 LTE 
- 5.4601368+01 LAP 

1 .0348285•05 l 
2.2676312+01 RA 

3. 5725687+04 lG 
2.2680255+01 LON 

5.1190346+04 ZMP 
-4.5463743+00 RAMP 

5.1190346+04 lMF 

1.8753830+0 5 ZM 
2. 7047496+01 RAM 

-4.9543508+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1746983+05 ECC 9. 7090653-01 INC 

VH - 1.8588540+03 RNMP - 3.3911303+01 APMP 
TA - l.6635397+02 EA -9.08 77435+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 7552070-01 WY 
QX 7.2515109-01 QY 

-2.0820233-01 
- 6.42 82180-01 

****** CSM I EARTH REF. /PHASE 101- 62 
MEAN-OF-EPOCH 1971 

•Z 
QZ 

• 143000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

- 5.0820188+04 DXL 
-5.2337353+01 VL 

- 1. 4231535+04 
3.2091596+01 
4. 9 231414+00 
l . 7431195+02 

oxs 
VRS 
LNE 

OR 

1.066~879+03 DYL 
3.6415885+03· PTHL 

4,4904432+03 DYS 
4.5540397+03 PTR 

-1. 7422028+02 OSMP 
3.4918333+03 VT 

- 3.0351390+03 Dll 
7.3511438+01 All 

-6.3474173+0 2 Ol S 
5.0063389+01 AZR 
5,7994695-01 RSMP 
2.9234189+03 SEASV 

4,5960847+04 
7,0177490+01 

OX -2. 1906927+03 DY -3,215 0870+03 OZ 
V 403753638+03 PTH - 7 .6143836+01 Al 

4. 5 960843 +04 
1,8952068+01 

OXG l.1950755+04 OYG -4.6402273+04 OZG 
VE 4,7958309+04 PTE -5.0818259+00 AlE 

-9, 4498000+0 3 OXMP 
1,5448512+02 VMP 

-9 , 4498000+03 DXME 

9.678 1035+04 OXM 
9.8364910+01 LOM 

-2 .1483243+07 RAS 

3.1272114+01 RAN 
-4, 1055344+00 INMP 
-3. 5255112+01 SLR 

3,4595046+03 OYMP 
4,3753638+03 PTMP 
3,4595046+03 OYME 

-3.2576806+03 DYM 
4,7139488+01 VM 

-4.0231805+01 LOS 

-6.6354Z38+01 APF 
2.8570594+01 APO 
6. 7357786+03 PER 

-2,6741060+03 OlMP 
-7.6143843+01 AlMP 
-2.6741060+03 DlME 

-1.7994804+02 DlM 
3.2760385+03 ARGM 
2.6854277+02 DES 

- 6.1605762+01 RP 
2 03152205+05 TFP 
2.8051620+02 MTA 

- 1. 7060584+03 
-l.0229BD2+J2 

-4. l509ll3+0l 
- 8.9860992+01 

3 . 9909242+01 
-2.4444859+.J l 

-2.0019716+03 
1.1213202+02 

- 2.0019330+03 
- 9 . 0473080+01 

-1. 5746177+02 
1 . 18 23070+02 

- 1 . 5746177+02 

-2.95913Z4+02 
1. 0339750> 0 2 

-1.5645945+01 

3,417605>+03 
1.69471 2.0 +JZ 
3. 6000000+02 

8,5471156-01 PX -4.9803205-01 PY -7,3717832-01 Pl - 4,5665322-01 
2.4685212 - 01 SXO 0. 0000000 SYD 0.0000000 SlO 0 .0000000 

FEB. 1971, 19 HRS •• 19 MJ~s •• 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, 22 HRS., 59 MINS., 59.999 SECS. G.e .r • RAGR • 662664894402906+002 

AXYZ 
ROXVZ 

.10451665224311175+002 
-.38228153268025683+000 

·29487475643154290+002 
-.56778029415918762+000 

.1Z997824201327717+002 
-.35088294846210220+000 

SELENOCENTRIC 
XL 6.5499747+04 YL - 8. 5 8 70810+04 
RL l . 1979643+05 OECL - 2 . 5640109+01 

ll -5.1837950+04 DXL 
RAL -5, 2664668+01 Vl 

1.0317792+03 DYL -3.09H912+03 
3.6913899+03 PTHL 7.2998645+01 

DlL 
AZL 

- 1.7297098+03 
- l,0199634+0Z 



SELENOGRAPHIC 
XS 1.0167721+05 

ALTS l.18B57q4+05 
LTS -1,6986 144-01 
LIN 1.7303325+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 3.59q4840+()4 y 
R 1 . 1667221+05 DEC 

GEOGRAPHIC 
XG 1·0745162+05 VG 
ALT 1.132299 7+0 5 LAT 

EARTH-MOON PLANE 
XMP -1.0471931+05 VMP 
RMP 1.1667221+05 DEMP 
XME - 1.0471931+05 VME 

PLANETARY COORDINATES 
XM - 2.9504907+04 VM 
RM 2.129~856+05 OEM 

XSUN 5·8601014+07 VSUN 

6.1671142+04 zs 
-6.9412464+00 LONS 

4.4955033+01 LTE 
-5.3833228+0 1 LAP 

1 .0 155291+05 z 
2.256 1205+01 RA 

7.9226819+03 ZG 
2.2565219+01 LON 

5.0549424+04 ZMP 
- 4.6905691+00 RAMP 

5.0549424+04 ZME 

1 .87423 71+0 5 ZM 
2 .6982825+01 RAM 

-4.9504251+07 ZSUN 

GEOCFNTRIC OSCULATING ELEMENTS 
SMA 1.1746085+05 ECC 9. 7086407-01 INC 

VH - l .8308271+03 RNMP -3,4443558+01 APMP 
TA -l.6603997+02 EA -8.9603762+01 MA 

GeQCEN TRIC UNIT VECTORS 
wX - 4.7510419- 01 WV 
QX 7.2530615-01 ~V 

-2 .0842924-01 
-6 .42 83562-0l 

**** ** C SM I EAR TH PEF. /PHASE 10 l - 63 
MEAN-OF-EPOCH 1971 

wz 
QZ 

. 144000000000000+003 HRS • FROM LAUNCH 

RESTART COORDINATES { ER ANO ER/HR I 

- l .4477576+04 
3·1238423+01 
4. 8 "199154+00 
l.7954111+02 

oxs 
VRS 
LNE 

OR 

ll52 

4. 5544213+03 DYS 
4.6343097+03 PTR 

-1.1424725+02 DSMP 
3.5300680+03 VT 

-7.4925714+02 ozs 
4,9616477+01 AlR 
5.7602817-01 RSMP 
3.0025732+03 SEASV 

-4. 1555718+02 
- 8.9787625+01 

3.9430266+01 
-2.4667581+01 

4.4763643+04 DX - 2.2220897+03 av -3.3003393+03 DZ -2. 0390790+03 
7,0483421+01 V 4.470995q+03 PTH -7.6134927+01 AZ 1.1222069+02 

4,4763643+04 DXG -4. 0520285+02 OVG -4.6903546+04 DZG -2. 0396059+03 
4 . 2169330+00 VE 4.6949622+04 PTE -5.3048874+00 AlE -9.0496 194+01 

-9,5408073+03 DXMP 
1.5423277+02 VMP 

-9.5408073+03 OXME 

9.6601593+04 OXM 
9.8946284+01 LOM 

-2. 1466222+07 RAS 

3,1252649+01 RAN 
-4. 1055020+00 INMP 
-3.3978678+0 1 SLP 

8.5488 787-0 1 PX 
2.4636009-0 1 sxo 

3. 5227606+03 DVMP 
4.4 7099 59+03 PTMP 
3.5227606+03 DVME 

-3,2538689+03 OYM 
3.2679795+01 VM 

-4. 01~0045+01 LOS 

-6.6312833+ 01 APF 
2. 8541951+01 APO 
6. 7449485+03 PER 

-2.749 1162+03 DZMP 
- 7 .6134929+01 AZMP 
-2.7491162+03 DZME 

-2.0684809+02 DZM 
3.2751230+03 ARGM 
2.5354346+02 DES 

-6. 1650185+01 RP 
2,3149937+05 TFP 
2.8048406+02 MTA 

-4.9820372-01 PV - 7.3710214- 01 Pl 
0.0000000 svo 0 .0 000000 szo 

- 1.4940977+02 
1.18185 93+02 

-1.4940977+02 

-3.0980923+02 
l ·039196~>+02 

- 1. 56331'3+01 

3.4223309+J3 
l .6947355+02 
3.6000000+02 

-4. 5658892-0l 
0.0000000 

FEB, 1971, 20 HRS ., 19 MINS., 60.000 SECS, G.M.T. 

5 DAYS, 23 HRS . , 59 MINS., 59,999 SECS. G.E.T. 

USNM USFT I SEC 

RAGR ,8 130755641<61 55+002 

RXVl 
RDXYl 

• 1 Q0066l 9866 9 l 37 l 1+002 
-.38783547515 131475+000 

. 28912067791583015•002 
-.58315959047207580+000 

.126435974933353 11+002 
-.357616 15000843454•000 

SfLfNOCE NTRIC 
XL 
PL 

6.f-.100341+0'• YL 
l.2190J2 0+05 DECL 

SELEN OGRAPHIC 
XS 1 • 0439515+05 

Al TS 1. 2096170+05 
LT S - 1 .6859630-0 1 
LIN l.7301661+02 

GEOCENTRIC 
3.4668770+04 
1.1407195+()5 

GEOGR•PH IC 

VS 
LAT S 

LNS 
LAN 

v 
DEC 

XG l . 0366705+05 VG 
ALT l .1062970+05 LAT 

EARTH-filCON PLANE 
XMP - l. 02151'i5'H05 YMP 
RMP t.l407l95+Q5 DEMP 
Xl'-~E - l.0215559+-rJS YME 

PLANE TARY COORD INATE S 
XM -3.1431572+04 YM 
RM 2.1298435+05 OEM 

xsur-: 5 . 8641145+-07 YSUN 

-8.772 1966+04 ZL 
-2.5 703700+01 RA L 

6.1192479+-04 ZS 
-6.9374801+00 L O~. S 

4.4449126+-01 LTF 
-5, 3017271+0 [ LAP 

9.95712 39+-04 l 
2.2440353+-0l RA 

- 1 .9222312+- 04 lG 
2.244444 1+01 L ON 

4.9839426+04 ZMP 
-4.8411 150+00 i.:AMP 

4.9839426+04 ZME 

l. 87 29321+05 ZM 
2.6915813+01 RAM 

-4.9464967+07 zsu~ 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.\745195+05 ECC 9,7062438-0 1 INC 

VH -1,8022952+03 R~MP -3,4975125+0 1 APMP 
TA - l.6571246+02 EA - 8,8301355+01 MA 

GEOCEN TRIC UNIT VECTORS 
wx 
QX 

-1+. 7471457-0l 
7 .2544893-01 

WV 
QV 

-2.08t3873-0 l 
-6.42 85068-01 

****** CSM I EARTH REF. /PHASE 101 - 64 
MEAN-OF-EPOCH 1971 

wz 
Ql 

• 14 5000000000000+0C3 HRS. FRUM LAUNCH 

RE STAl<T CODROlt-4ATES ( ER ANO H/HR ) 

-5.2870221+04 OXL 
-5,3001208+01 VL 

- l .4723865•04 
3.0377215+01 
4 . 8363108+00 

-3. 7 98057b+OB 

4.3543709+04 
7.0802875+01 

oxs 
VRS 
LNE-

DR 

DX 
v 

9,9541187+02 DYL 
3. 7458799+03 PTHL 

4,6206480+03 DYS 
4.7196537+03 PTR 

-1. 7427462+02 DSMP 
3.5721084+03 VT 

-2.2543732+03 ov 
4.5709478+03 PTH 

- 3.1560350+03 DZL - 1.7550542+03 
7,2479637+01 AZL -l.O l68 378+J2 

-8.6704035+02 ozs 
4.9187098+01 AZR 
5.7210921-01 RSMP 
3.0846672+03 SEASV 

- 3.3897346+03 Ol 
- 7.6119894+01 AZ 

-4. 159!422+02 
- 8.9709173+01 

3.€95!615+Dl 
-2.490i.3 14+01 

-2. 0787171+ 03 
l.1231588+0< 

4. 3543708+04 
3,4949532+02 

DXG -1.22 08486+04 OVG -4,42 16331+04 OZG -2.078688 8+03 
VE 4.5917884+04 PTE - 5.5457203+00 AZE -9,052!610+0 1 

-9,6268623+03 DXMP 
l .5399329+02 VMP 

-9.6268623+03 DXME 

9,6413930+04 OXM 
9,9526614+01 LOM 

-2 .l44ql89+07 RAS 

3.1234386+0 1 RAN 
-4.1053449+00 INMP 
-3.27Cl660+0 1 SLR 

3.5891513+03 DVMP 
4.5709478+03 PTMP 
3.5891513+03 CVME 

-3.2497850+03 OVM 
1.8219059+01 VM 

-4.0 148293+01 LOS 

- 6.6274341+01 APF 
2,8515241+01 APO 
6.7534895+03 PER 

-2.826968 3+03 DZMP 
- 7.6119896+01 AZMP 
-2.8269683+03 DZME 

-2.3369967+02 OZM 
3.2742137+03 ARGM 
2.3854415+02 DES 

-6,1691689+0 1 RP 
2,3147717+05 TFP 
2 .80452 18+02 MTA 

-1.407.3896+02 
l .1813535+0< 

- 1 .4 07 3896+02 

-3. 2 36629 5+ 02 
1. 0444l.4j+'.)2 

- 1.562029]+01 

3.426 7 340+-03 
l .694757Q+U2 
3 .6000000+02 

8 ,550 5319 - 0l PX -4,9836725- 01 PY - 7.3702976-0 l PZ 
1,4500006-0 l SXO 0.0000000 SYD 0.0000000 SZO 

-4. 5652733-01 
0.0000000 

FEB , 1971, 21 HRS . , 19 MINS., 60.000 SECS. G,M,T. USNM USFT I SEC 

6 OAYSt 0 HRS., 5Q MINS., 59.999 SECS. G.E.T • RAGR , 9634€6233849405+002 

RXYZ 
ROXYZ 

,96759398267420306+001 
-.39355279258872235•000 

.28320896336074243+002 
- .59931958276697150+000 

. 12282496651344267+002 
-.364635 19953160108+000 

SELf'JOCENTRIC 
XL 6.6679'135+04 Yl 
RL l .24030 10+05 DEa 

SELENOCRA PHIC 
XS l.07!530t+05 

ALTS l.2309 160+05 
LT S -l . 6733062-01 
LIN l .7299415+02 

GEOCENTR IC 

VS 
LATS 

LNS 
LAN 

x 3.332329 3+04 y 
l .l l 4130 7+05 DEC 

GE OGR APHIC 
XG 9.3252328+04 YG 
AL T l.0797 08 0+05 LAT 

-8.96 11516+ 04 ZL 
-2.57672 77+01 RA L 

6.0643009+04 ZS 
-6.93245r.O+OO LONS 

4.3943223+01 LTE 
-5,2150746+01 LAP 

9. 7535284+()4 
1.23 13188+01 RA 

-4.3904173+04 ZG 
1.2317355+01 LON 

-5, 39 l 7970+04 OXL 
-5.3347432+01 VL 

-1.4970 330+04 
2.9507583+01 
4. 7923316+00 

-3, 7980575•08 

DXS 
VRS 
LNE 

DR 

9.5782370+02 DYL 
3.8055106+03 PTHL 

4.6894459+03 DYS 
4.8104924+03 PTR 

- 1. 7430238+02 DSMP 
3.6183457+03 VT 

-3.223 1671+03 DZL 
7 . 1955131+01 AZL 

-9,883 1498+02 DlS 
4.8779382+01 AZR 
5.6819034-0l RSMP 
3.l6q9228+03 SEASV 

-1.7820434+03 
-l.0135944+02 

-4.161.>,Zd+J2 
-8. 962491.]+01 

3.8473314+)1 
- 2.!:1501,lt-Ol 

4,2300102+04 OX -2.2876062+03 OY -3.4836 678+03 OZ -2. 1195168+0 3 
7 , 11 37075+01 V 4•6756213+03 PTH -7.6 098203+01 AZ l . 1241790+02 

4.2300 101+04 OXG -2.2662300+04 DYG -3.8659193+04 DZG -2. 1194881+03 
3.3478845+02 VE 4.4862070+04 PTE -5.8065523+ 00 AZE -9. 05495 24+ 01 

{' 

~ 

.... 

( 

<.. 

( 

( 



( 

( 

+-

r 

( 

... 

( 

EARTH-MOON PLANE 
XMP -9.9558597•04 YMP 
RMP 1.1141307•05 OEMP 
XME -9.9558597•04 YME 

PLANETARY COORDINATES 
XM -3.3355742+04 YM 
RM 2.1305972•05 DEM 

XSUN 5.8681245•07 YSUN 

4.9058344•04 lMP 
- 4.9986010•00 RAMP 

4. 90 58344+04 lME 

1.8714680+05 ZM 
2,6846475•01 RAM 

-4,9425657+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1744311+05 ECC 9,7078732-01 INC 

VH -l,7732222+03 RNMP -3.5506009•01 APMP 
TA -1.6537012+02 EA -8,6968246+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.7435062-01 WY 
QX 7,2558010-01 QY 

-2.0883174-01 
-6,4286675-01 

•••••• CSM I EARTH REF, /PHASE 101- 65 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.146000000000000•003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

- 9, 7075787•03 DXHP 
1.5376783+02 VMP 

-9,7075787+03 DXME 

9,6218071•04 DXM 
1,0010588+02 LOH 

-2, 14321~4•07 RAS 

3. 1217272+01 RAN 
-4,1050734+00 INHP 
-3, 1424079+01 SLR 

8,5520805-01 PX 
2.4547056-01 sxo 

353 

3,6590130•03 DYMP 
4.6756215+03 PTMP 
3.6590130+03 CYME 

-3.2't54299+03 DYM 
3.7572587•00 VM 

-4,0106544+01 LOS 

-6.6238619•01 APF 
2,8490370•01 APO 
6,7614296•03 PER 

-4.9852278-01 PY 
0 . 0000000 svo 

-2,9078858•03 DZMP 
-7.6098203•01 AZMP 
-2.9078858+03 DZME 

-2,6050083+02 OZM 
3.2733109•03 ARGM 
2.2354483•02 DES 

-6 .1730402+0 l RP 
2.3145539+05 TFP 
2 .8042051+02 HTA 

-7 .3696106-01 Pl 
0 . 0000000 szo 

-l.31378~8•02 
1·1808470•02 

- 1 , 3137828•02 

-3. 3747342+02 
1.0490288+02 

-1.560745!>+01 

3.4308284+03 
1 , 6947766•02 
3,6000000+02 

-4.5646840-01 
0.000000 0 

FEB. 1971, 22 HRS., 19 MINS., bQ,000 SECS. G.M.T. USNM USFT I SEC 

b DAYS, HRS •• 59 MINs •• 59 . 999 secs. G.E.T. RAGR .1113S9690357265+003 

RXYl 
RDXYl 

,92794558744236630•001 
-.39944536885769902•000 

.27713142625139892+002 
-.61633796390709754+000 

.11914223362848447+002 
-.37196555878187856+000 

SE LENOCENTRIC 
XL 6, 7235079•04 YL - 9,1542309+04 ZL -5.4982250+04 OXL 9.1894639+02 OYL 

3 08707939+03 PTHL 
- 3,2953412+03 DZL 

7.1428385+01 AZL 
- 1. 8108864+0 3 

RL 1.2618874+05 OECL -2,5830760+01 RAL -5.3703834+01 VL -l.Dl02227+02 

SELENOGRAPHIC 
XS 1.0995259•05 

ALTS 1.2525024+05 
LTS -1,6606458-01 
LIN 1.7296513•02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

X 3.l957S29+04 y 
R l .Oe69282+05 DEC 

GEOGRAPHIC 
XG 7,7212 982+04 VG 
ALT l, 0525053+05 LAT 

EARTH-MOON PLANE 
XMP -9,6926798+04 YMP 
R~P 1,0869282•05 DEMP 
XME -9.6926798+04 YME 

PLANETARY COORDINATES 
XM - 3.5277251+04 YM 
RM 2.1313469+05 DEM 

XSUN 5,6721313+07 VSUN 

600020590+04 ZS 
-6.9260552+00 LONS 

4 .34 37328•01 LTE 
-5.1230649+01 LAP 

9.5442221+04 z 
2·2179057+01 RA 

-6,4 565279+04 ZG 
2.2183307+01 LON 

4,6204010+04 ZMP 
- 5.1636969+00 RA"P 

4,8204010+04 ZME 

1.8696453+05 ZM 
2,6774823+01 RAM 

-4,9386320+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1743431+05 ECC 9, 7075280-01 INC 

VH -1.7435676•03 RNMP -3,6036214+01 APMP 
TA - 1.6501146+02 EA -8.5602242+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4,7401115-01 WY 
QX 7.2 570045-01 QY 

-2. 0900915-01 
-6.4288368-01 

•••••• CSM I EARTH REF. /PHASE 101- 66 
MEAN- OF-EPOCH 1971 

wz 
QZ 

. 147000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

-l.5216883+04 
2.8629111•01 
4.7479831•00 
7.7845339+00 

DXS 
VRS 
LNE 

OR 

4.7611880•03 OYS 
4,9073041+03 PTR 

-1.7433053+02 OSMP 
3,6692273•03 VT 

- 1.1133328•03 DZS 
4.8392168+01 AlR 
5 .6.427232-01 RSMP 
3.2585894+03 SEASV 

-4.1618793+02 
-8,9534531+01 

3. 7995333+01 
-2. 5412346+01 

4.1031793•04 
7 .1487416+01 

OX -2.3218580+03 DY -3.5825907+03 DZ -2. 162l 26 U+ 03 
V 4.7654748+03 PTH -7.6069240•01 Al 1 , 1252 707+0 2 

4.1031792•04 
3. 200H72•02 

DXG - 3.l096432•D4 DYG -3.0742788+04 OZG -2. 1621339+03 
VE 4.3781069•04 PTE -6.0899968+00 AZE - 9 ,058047 9+Jl 

-9,7825232•03 DXMP 
1.53 55 774+02 VM~ 

-9,7825232•03 OXME 

9.6014043•04 DXM 
1.0068407+02 LOM 

-2,1415088+07 RAS 

3,1201252+01 RAN 
-4.1046909•00 INMP 
-3,0145962+01 SLR 

3, 7327323+03 DYMP 
4. 7854749+03 PTMP 
3, 7327323•03 DVMF. 

-3.2408044+03 OYM 
3.4929't38•02 VM 

-4.0064803•01 LOS 

-6.6205532+01 APF 
2.8467252•01' APO 
6, 7687953+03 PER 

-2.9921196+03 DZMP 
- 7.6069241 +01 AZMP 
-2.9921196+03 OZME 

-2.8724948+02 OZM 
3.2724142+D3 ARGM 
2.0854551•02 DES 

- 6.1766446•01 RP 
2.3143400•05 TFP 
2.8038900•02 MTA 

8.5535293-01 PX -4,9867051-01 PY -7.3689602-01 PZ 
2.4507023-01 SXO 0 . 0000000 SYO 0.0000000 SZO 

-1.2124496+02 
1.18033> 3+0< 

-1.2124496+02 

-3.5 123959+ 02 
1 .0548401+02 

- 1 .5594608+01 

3.434625~+03 

1,69479• 3+02 
3.60000D0+02 

-4.5641200-01 
o.OOODOOO 

FEB. 1971, 23 HRS., 19 MINS,, 60.000 SECS. G.M.T. USNM USFT I ScC 

6 DAYS, HRS ., 59 MINS ,, 59,999 SECS. G.E.T. RAGR ·126430757329590+003 

RXYZ 
ROXYZ 

• 887698635247H255+001 
-. 40552619568928819•000 

.27087904658139603+002 
-.63430406563276220+000 

• l 1538452 lt2954 741+002 
- .3796361673299986't+000 

SELENOCENTRIC 
XL 6. 7767687+04 YL 
RL 1.2837903+05 DECL 

SELENOGRAPHIC 
XS 1.1279561•05 

ALTS 1,2744053•05 
LTS -l.6479876-01 
LIN 107292673+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

3, 0571751+04 y 
1.059~817+05 DEC 

GEOGRAPHIC 
XG 5,6902699+04 VG 
ALT 100246586•05 LAT 

EARTH-~OON PLANE 
XMP -9. 42 58448+04 YMP 
RMP 1,0590817+05 DEMP 
XME -9, 4258448•04 YME 

PLANEHRY COORDINATES 
XM -3.7195936+04 YM 
R~ 2.1320923+05 DE~ 

XS UN 5,8761349+07 YSUN 

-9,3517485+04 ZL 
-2 ·5894056+01 RAL 

5.9322917+04 ZS 
- 6,9181450+0~ LONS 

4.2931438+01 LTE 
-5.0253850+01 LAP 

9. 32 88942+04 
2.2037209+01 RA 

-7. 9996988+04 ZG 
2.2041549+01 LON 

4.7274085+04 ZMP 
- 5.3371696+00 RAMP 

4.7274085+04 ZME 

1.8680643+05 ZM 
2,6700876+01 RAM 

- 4,9346957+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1742555+05 ECC 9,7072068- 01 INC 

VH - 1.71 328 64+0 3 RNMP -3 ,65657't2+01 APMP 
TA -1,6463479•02 EA -8,4200891•01 MA 

-5.6064210+04 OXL 
-5 ,4070938+01 VL 

- 1.5463411+04 
2. 7741356+01 
4.7032688•00 
5, I 668 724+00 

3,9737663•04 
7 , 18~5494+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

807870544+02 DYL 
3,9423135+03 PTHL 

4.8363077+03 DYS 
5,0106346•03 PTR 

-l. 7435906+02 DSMP 
3. 7252661•03 VT 

-3.3730788•03 OlL 
7,0899177+01 AZL 

-l.Z't23783+03 OZS 
4.8028016•01 AZR 
5.6035411 - 01 RSMP 
3,3509478+03 SEASV 

-2.3572041+03 DY - 3.6870223+03 
4.9010332+03 PTH -7.6032296•01 

oz 
AZ 

3,9737661+04 
3.0542474+02 

OXG - 3.7011513•04 OYG -2.1126291•04 DZG 
VE 4.2673668•04 PTE -6.3991426+00 AZE 

-9.8512101•03 DXHP 
1,5336455+02 VMP 

-9,8 512101•03 OXME 

905801872+04 OXM 
1.0126116•02 LOM 

-2.1 398021•07 RAS 

3.1186281+01 RAN 
-4 .1042111 +00 INMP 
-2.8867332+01 SLR 

3.8107556+03 DYMP 
'to9010332+03 PTMP 
3.8107556•03 OYME 

- 3.2359095•03 OYM 
3. 3483040+02 VM 

-4. 0023068+01 LOS 

-6.617495't+Ol APF 
2,8445802+01 APO 
6 . 7756132+03 PER 

-3.0799538+03 OZMP 
-7.6032298+01 AlMP 
-3.0799538•03 OZHE 

-3.1394358•02 OZM 
3 .2 715236•03 ARGM 
l.935't617•02 DES 

-6.1799937•01 RP 
2.3141296•05 TFP 
2 . 8035762+02 MTA 

-l.841752!>+03 
- 1.0067111+ 02 

-4 .1603316•0.I 
-8,9437060+01 

3. 75 17 07'1+0 1 
-2.56903 28+0 1 

-2.2067l30+D3 
1 . 1264380+02 

-2.2060966+ 03 
-9.0614659+01 

- 1.102425 7+02 
1.1798160+ 02 

-l . 10H257 +02 

-3.649bOC..b+02 
1 . 0600461+02 

- 1 .5581756+ ~ 1 

3.4381404+03 
1,6948104+02 
3.6000000+02 



GEOCENTRIC UNIT VECTORS 
WX - 4. 7369508-0 I WY -2.0917180- 01 
QX 7.258 1056- 01 QY -6.4290125-01 

****•* CSM I EARTH REF. /PHASE 101- 67 
MEAN-Of-EPOCH 1971 

wz 
QZ 

.148000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

35/;t 

8.5546826- 01 PX 
2.4469778-01 sxo 

-4.9881 059- 0l PY - 7.3683453-01 PZ -4.5635825 - 01 
a. 0000000 0.0000000 SYO 0.0000000 SZO 

FEB, 1971, 0 HRS., l.9 MINS., 60.000 SECS. G.M .T. USNM USFT I SEC 

6 DAYS, HR$., 59 MINS., 59.999 secs. G.e . r. RAGR .141471824301915•003 

RXYZ 
ROXYZ 

• 84683360079190055+001 
-.41180949305341900+000 

.26444184330910971•002 
-,65332 121896414731•000 

.11154826645374709+002 
-.38768008763242620•000 

SE LENOCENTRIC 
XL 6,0276032+04 YL -9.5540518+04 ZL - 5 .7 165105+04 OXL 8.3701908+02 DYL 

4·0207379+03 PTHL 
-3.4569823+03 OZL 

7.0369835+01 AZL 
- I . 874ti349+0 3 

RL 1.3060420+05 OE:L -2.595 7052+01 RAL -5,4449297+01 VL - 1.0030462+02 

SELENOGRAPHIC 
XS 1.1568426+05 

AL TS 1 , 2966 570+05 
LTS -l.6353 195-01 
LIN 1.7288392+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

2.q164386+04 v 
I. 0305 5 80+05 DEC 

GEOGRAPH IC 
XG 3.39 1 31't6+04 VG 
ALT q.q6 13474+04 LAT 

~ ARTH-~lOON PLAN E 
XMP -9.1551533+04 YMP 
RMP 1,0305581+05 OEMP 
XMf: -Q.1551533+04 YME 

PLANETARY COORO INATES 
XM -3.qll l64 6+04 YM 
RM 2.132833 7+05 OEM 

XS UN 5.8~01355+07 YSUN 

5.8547518+04 zs 
-6.9085751+00 LONS 

4.2425553+01 LTE 
-4,9216938+01 LAP 

Q .1072014+1)4 z 
2.1886773+01 RA 

-8.9412288+04 ZG 
2.1891209+01 LON 

4,6266039+04 ZMP 
-5,5199016+00 RAeP 

4.6266039+04 ZME 

1 .8661253+05 ZM 
2.6624644+01 RAM 

-4.9307569+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
Sl'A 1.1741681+05 ECC 9.7069086-01 INC 

VH -l . 6823282 +03 PNMP -3.70945q0+0 1 APMP 
TA -1.6423~ 1 3+02 EA -8,2761439+01 MA 

GEOCENTR IC UNIT VECT~RS 
WX - 4. 7340140-01 lo!Y -2.0932046-01 
QX 7.2591101- 0l QY - 6.4291931 - 01 

****** CSM I EARTH PEF. /PHASE 101- 68 
MEAN-Of-EPOCH 1971 

wz 
QZ 

. 149000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-1.5 709780+04 
2 .6843859+01 
4.6581932+00 
1,4071416+02 

oxs 
VRS 
LNE 

OR 

4.9153117+03 DYS 
5.1211120+03 PTR 

-1. 7438799+02 DSMP 
3, 7870553+03 VT 

-1.3757748+03 ozs 
4,7688125+01 AZR 
5,5643705-01 RSMP 
3.4473177+03 SEASV 

-4.156'332+02 
-8.9331908+01 

3.1040349+01 
-2.5985748+01 

3,84 1648 1+04 
7.2243148+01 

OX -2.3937211+03 DY -3. 7975634+03 OZ -2.2534699+03 
V 5.0229019+03 PTH -7.5986554+01 Al 1.1276859+02 

3.8416481+04 
2 .9077132+02 

OXG -4. 0109445+04 OYG - 1.05 64332+04 DZG -2,253442 1•03 
VE 4,1538545+04 PTE -6. 7376645+00 AZE -9.0653244 +01 

-9,9 130920+03 OXMP 
1.5319001+02 VMP 

-9.9 130920+03 OXME 

9,5581587+04 OXM 
1 . 0183714+02 LOM 

-2.1380943+0 7 RAS 

3,1172316+01 RAN 
-4. 1036339+00 INMP 
- 2.7588206+01 SLR 

3.8936019+03 OYMP 
5. 0229019+03 PTMP 
3.8936019+03 OYME 

-3.2307461+03 OYM 
3.2036531+02 VM 

-3,9981338+01 LOS 

-6.6146770+01 APF 
2.8425942+01 APO 
6.7819067+03 PER 

-3, 1717115+0 3 OlMP 
- 7.5986553+01 AlMP 
-3. 1717115+03 DZME 

-3.4058119+02 OZM 
3.2706391+03 ARGM 
1.7854684+02 DES 

-6.1830981+01 RP 
2.3139223+05 TFP 
2.8032632+02 MTA 

~.5561444-01 PX -4,98943 16- 01 PY -7.3677654-0 1 PZ 
2. 4435203-01 SXO O. 0000000 S YO 0. 0000000 S ZO 

-9. 8257727+01 
1 . 1792881+02 

-9. 8257727+01 

-3.7863505+02 
1 .0652530+02 

- 1.5568895+01 

3 . 4413856+03 
1.6948250+02 
3.6000000+02 

-4.5630092-01 
0.0000000 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.M.T, USNM USFT I SEC 

DAYS, 4 HRS ., 59 MINS., 59,999 SECS. G,E . T. RAGR , 156512891274240+003 

RXYZ 
RDXYZ 

, BOS 32 947010 88143 5+00 I 
- • 418 31083 57061q33+000 

.2578087 1996192939+002 
-.673509 73256846766+000 

. 10762954954057238+002 
-.396 13530529753946+000 

SE LEIJOCEN TR IC 
XL b.875~228+04 Yl 
i:; L l . 3286784+05 DECL 

StLENOGRAPHIC 
XS 1,1862100+05 

ALT S l.3192Q34+05 
L TS - 1. 6226523-01 
LIN l. 7282\156+02 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

x 2.7735112+04 y 
1.0013204+05 DEC 

GEOGR•PHIC 
XG 9.9484958+03 YG 
ALT 9.66891>87+04 LAT 

F:llRTH - MOON PLANF. 
X~P -8.8803730+04 YMP 
RMP 1.0013204+05 OEMP 
XME -8.8803730+04 YME 

P L ~NETA~Y COORDINATES 
XM -4.10242lt+04 YM 
RM 2.1335709+05 OEM 

xsu~ 5.88413213+07 YSUN 

-9.76 1525~+04 ZL 
-2.60196 17+01 RA L 

5,7691700+04 ZS 
- 6.897 1763+00 LONS 
4.lql9674+0l LTE 

-4,8 116226+01 LAP 

B.P7876Qq+Q4 l 
2.1726732+01 RA 

-9,2405121+04 ZG 
2.1731271+01 LON 

4.5177108+04 ZMP 
-5. 7129151+00 RAMP 

4.51771013+04 lME 

1·8640287+05 ZM 
2 • 6546144+01 RAM 

-4.9268 154+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1740808+05 ECC 9.7:>66323-0 1 INC 

VH - 1 .~506357+03 RNMP -3.7622784+0 1 APMP 
TA -l.638192 1+02 EA -8.1280 77'l+Ol MA 

GE OCEN TRI C UNIT VECTORS 
WX - 4.73 12910-0 1 WY 
OX 7.2600247-01 QY 

-2.0945591-0 1 
-t, 429376R-OI 

*'°'* *** CSM I EARTH REF , /PHASE 101- 69 
MEAN-OF-EPOCH 1971 

Wl 
QZ 

, 150000000000000+003 HR S. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

-5,82e63 ll+04 OXL 
- 5.483q5 10+01 VL 

- 1 .595582 1+04 
2.5936117•01 
4.6127607+00 
1. 5640969+02 

oxs 
VRS 
LNE 

OR 

7.9379771+02 DYL 
4.1068386+03 PTHL 

4.9987956+03 DYS 
502394623+03 PTR 

- 1. 7441730+02 OSMP 
3, 85 52840+03 VT 

-3.5477531+03 OZL 
6.9842255+01 AZL 

- 1.5138910+03 OZS 
4,7376274+01 AZR 
5.5252008-01 RSMP 
3.5480628+03 SEASV 

- 1. 9103553+03 
-9.qq212.46+0 1 

-4.1490016+02 
-8.921•008+01 

3.f56334lt01 
-2.000522+01 

3. 70 6690 1+04 
7.2652510+01 

OX -2.4315 174+03 DY -3. 9149133+03 OZ -2,3020176+03 
5.1511833+03 PTH -7 .5931061+01 AZ 1.1290197+02 

3. 7066900+04 
2. 7613962+02 

OXG -4, 0308254+04 OYG 1.5167610+02 OZG -2.302607•+03 
VE 4.0374255+04 PTE - 7.1099693+00 AZE - 9.0696415+01 

-9.9675481+03 OXMP 
1 ·5303620+02 VMP 

-9.9075481+03 DXME 

9.5353212+04 OXM 
1,0241199+02 LOM 

-2, 1363853+07 RAS 

3,1159311+01 RAN 
-4. 1029697+00 INMP 
-2, 6308606+01 SLR 

3,9818781+03 OYMP 
5.1517832+03 PTMP 
3.9818781+03 CYME 

-3.2253151+03 OYM 
3.0589910+02 VM 

-3.9939614+01 LOS 

-6. 61208 58+0 I APF 
2.8407598+01 APO 
6.7876990+03 PER 

-3.2677617+03 OZMP 
- 7.5931066+01 AZMP 
-3.2677617+03 OZME 

-3.6 716026+02 OZM 
3.2697605+03 ARGM 
1.6354149•02 DES 

-6.1859685+01 RP 
2.3137179+05 TFP 
2.802950H02 MTA 

-8.5155836+01 
1.1787422•J2 

-8. 5155&36+01 

- 3.9226230•02 
I. 070454 7+ J2 

-I .555b025+01 

3.4443733+03 
1.6948381+02 
3.6000000+02 

"-• 5573190-01 PX -4.9906838-01 PY - 1.3612201-01 PZ -4.5625802- Jl 
2 .4403180-01 SXO 0.0000000 SYO 0.0000000 SZO 0.0000000 

FF. B. l 9711 HRS . , 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

6 DAYS 1 HRS ., 59 MINS •• 59.999 SECS. G.e. T. RAGR .17155395824b~b~+003 

RXYl 
tWXYZ 

• 76316359869435911+001 
-.425047280478974 68+000 

.25096727667613392+002 
-.69501069061488103•000 

.10362404378206139•002 
-.40504573103804531+000 

{' 

p 
~ 

( 

( 



(' 

(' 

... 

" 
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r.. 

( 

~ 

855 

SELENOCENTRIC 
XL 6.0216332+04 YL -9.9746 010 +04 ZL -5,9429346+04 OXL 7.4894315+02 DYL -3.6462133+03 OZL 

6.9318499+01 AZL 
-1.9485699+03 

RL l.3~17401+05 OE CL -2.6081594+01 RAL -5.5242220+01 VL 4.2015130+03 PTHL -9,9519200+01 

SELENOGRAPHIC 
XS 102160871+05 

ALTS 1.3423552+05 
LTS - 1,6099798- 01 
LIN I, 7276425+ 02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 2.0£82847+04 y 
R 9.7132787+04 DEC 

GEOGRAPHIC 
XG - 1,3302924+04 VG 
ALT 9,3690411+04 LAT 

EARTH-~CON PLANE 
XMP -8. 6012350+04 YHP 
RHP 9 . 7132786+04 OEMP 
XME -8.6012350+04 YHE 

PLANETARY COORDINATES 
XM -4,2933486+04 YM 
RM 2·1343040+05 OEM 

XSUN 5,8881270+07 YSUN 

5.6752544+04 ZS 
·6,8837546+00 LONS 

4,1413802+01 LTE 
- 4.6947808+01 LAP 

8,6431462+04 z 
2.1555893+01 RA 

•8,9354448+ 04 ZG 
2,1560542+01 LON 

4 .4004280+04 ZMP 
-5,9174023+00 RAMP 

4.4004280+04 ZHE 

1.8617747+05 ZM 
2,6465389+01 RAM 

-4,9228713+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1739935+05 ECC 9.7063770-01 INC 

VH - l.6181447+03 RNMP •3, 8150300+01 APMP 
TA -1 , 6337536+02 EA - 7 ,9 755366+01 MA 

GEOCENTRIC UNIT VECTORS 
WX " 4•7287729-01 WY 
OX 7.2608542-01 QY 

-2. 0957884-01 
-6.4295621-01 

****** CSM I EARTH REF. /PHASE 101- 70 
HEAN-OF-EPOCH 1971 

wz 
Ql 

,151000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

-1.6201328+04 
2 , 5017594+01 
4. 5669752+00 
1 . 5502024+02 

oxs 
VRS 
LNE 

DR 

5.0874650+03 DYS 
5. 3665325+03 PTR 

-1.7444699+02 DSHP 
3.9307'94+03 VT 

-1.6571506+03 ozs 
4.7092850+01 AZR 
5.4860300-01 RSHP 
3.653601!+03 SEASV 

-4.1379174+02 
-8.9094392•01 

3 . 6086655+01 
-2. 6636886+01 

3. 5687432+04 
7.3086065+01 

OX -2,4706744+03 DY -4. 0398920 +03 OZ -2,3544113•03 
V 5.2884980+03 PTH •7,5864693+01 AZ 1.1304464+0 2 

3.5687430+04 
2 ,6153211+02 

OXG -3.7740420+04 OYG 1,0253197+04 DZG -2,3543903+03 
VE 3. 9179212+04 PTE -7.5213872+00 AZE -9,074518 2+0 1 

- 1.0013871+04 OXHP 
1 ,5290552+0 2 VHP 

- 1 . 0013871+04 OXHE 

9, 5116 778+04 DXM 
1.0298569+02 LOH 

-2,1346 752+07 RAS 

3,1147230+01 RAN 
- 4.1022235+00 INHP 
-2, 5028548+01 SLR 

4,0762995+03 OYHP 
502884981+03 PTHP 
4.0762995+03 OYME 

-3.2196176+03 OYH 
2.9143173+02 VH 

-3.9897896+01 LOS 

-6.6 097116•01 APF 
2.839 0704+01 APO 
6,7930134+03 PER 

-3.3685287+03 OZHP 
-7 ,5864698+01 AZMP 
-3.3685287+03 DZHE 

-3.9367878+02 OZH 
3.2688878+03 ARGM 
1.4854815+02 DES 

-6,1886145+01 RP 
2·3135158+05 TFP 
2.8026379+02 HTA 

-7. 0776532 •01 
1. 1781751+02 

-7 .0776532+01 

-4.058413"•02 
1 .0756532+02 

" l • 554315 l•OI 

3.4471l56•03 
1. 6948499•02 
3. 6000000•02 

8,5584099-01 PX ·4.9918636- 01 PY -7.3 667090- 01 PZ -4.5621152-01 
2.4373604- 01 SXO 0 . 0000000 SYO 0 . 0000000 SZO O. 0000000 

FEB , 1971, HRS •• 19 MINS .. 60.000 secs. G.H.T. USNM USFT I SEC 

6 DAYS, 6 HRS .. 59 MINS., 59.999 secs. G.E.T. RAGR , 1865950252IB890•003 

RXYZ 
RDXYZ 

. 72031155727642305+001 
-.43203748387005621 +000 

.24390357900973011+002 
-.71799085167993577+000 

,99526948189591380•001 
-. 41446246771895125+000 

SELENOCENTRIC 
XL 6,9646355+04 VL 
RL 1.3752728+05 OECL 

SE LENOGRAPHIC 
XS [,2465070+05 YS 

ALTS 1 ,3658879+05 LATS 
LTS -1.5973051-0l LNS 
LIN [ , 7268629+02 LAN 

GEOCENTRIC 
x 2.4807051+04 y 
R 9,4053476+04 DEC 

GEOGRAPHIC 
XG -3.4290230+04 VG 
ALT 9,0611074+04 LAT 

E~RTH-MOON PLANE 
XMP - 8, 3174266+04 YMP 
RMP 9,4053476+04 OEMP 
XME -8,3174266+04 YME 

PLANETARY COORDINATES 
XM -4,4839304+04 YM 
RM 2,1350329+05 OEM 

XSUN 5.8921182+07 YSUN 

- 1 .0193761 +05 ZL 
-2,6142B06+01 RAL 

5.5726869+04 ZS 
• 6,8680888+00 LONS 

4 .0907932+01 LTE 
- 4,5707518+01 LAP 

8.3998771+04 z 
2,1372842+01 RA 

-8,0 593815+04 ZG 
2,1377611+01 LON 

4.2744242+04 ZMP 
-6.1347634+00 RAMP 

4,2744242+04 ZME 

1,8593638+05 lM 
2.~382395+01 RAM 

•4,9189245+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1739060+05 ECC 9.7061417-01 INC 

VH - 1,5847810+03 RNHP -3,8677150+01 APMP 
TA - 1,6290343+02 EA - 7,8181172•01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4, 7264509-01 WY 
QX 7,2616038-01 QY 

-2.0968994-0 1 
-6,4297473-0 1 

•••••• CSM I EARTH REF , /PHASE 101- 71 
MEAN-OF-EPOCH 1971 

wz 
oz 

• 152000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

- 6.0595894<04 
-5,5658122+01 

- l .6446048+04 
2.40B77ll•Ol 
4.52C8417+00 
1 . 0707000+02 

3. 4276419+04 
7,3546740•01 

OXL 
v~ 

oxs 
VRS 
LNE 

OR 

ox 
v 

7.0234796 +02 DYL 
4 , 3058124•03 PTHL 

5,1821616+03 DYS 
5.5033175+03 PTR 

-1, 7447706+02 OSMP 
4.0144337+03 VT 

- 3.7533341 +03 DZL 
6 • 8800824+01 All 

- 1 . 8060425+03 ozs 
4.6840895•01 AZR 
5.4468762-01 RSMP 
3.7644156+03 SEASV 

- 2.5113064+03 DY •4, !734689+03 
5,4340129+03· PTH - 7 ,5786129+01 

oz 
AZ 

- 1.98977 69• 03 
- 9 ,909638 2•0 1 

-4.1220877'02 
- 8,8959721+01 

3.5610285•01 
- 2.6997469•01 

-2.40914B O+:l3 
1.1319736•32 

3, 427641 B+04 
2.4695171+02 

OXG -3.2735277+04 OYG 1 .9050648+04 DZG -2, 40914S5+03 
VE 3.7951675+04 PTE -7, 9784240+00 AZE -9.0800 570•0 1 

-1, OD 51246+04 OXHP 
1 .528008 3+02 VMP 

- 1,0051246+04 OXHE 

9, 4872312+04 OXH 
1.0355824+02 LOH 

- 2.1329639+07 RAS 

3, 1136034+0 l RAN 
-4. 1014056+00 INHP 
-2, 3 748046+01 SLR 

4.1777150+03 DYHP 
5.4340129+03 PTMP 
4,1777150•03 DVME 

-3.2136544•03 OYM 
2. 7696321+02 VM 

-3.9856183+01 LOS 

-6,6 075436•01 APF 
2.8375188+01 APO 
6, 7978703+03 PER 

-3.4745039+03 OZMP 
-7.5786130+01 AZHP 
•3,4745039+03 OZHE 

•4,2013 485+02 OZM 
3.2680208+03 ARGH 
1,3354879+02 DES 

-6,[910459+01 RP 
2.3133159+05 TFP 
2.8023248+02 MTA 

H,5594204-01 PX -4,9929722-01 PY -7.3662310- 01 PZ 
2.4346368-01 SXO 0. 0000000 SYD 0 . 0000000 SZO 

FEB , 1971, USNH 

-5.4926379+01 
l . l 775B06+02 

-5.4926379•01 

- 4.1937117+02 
1. 0 80648 7+02 

-1.5530 266+01 

3.4496209 .. 03 
1. 6948604•02 
3 .6000000•02 

-4,5616737-0l 
0. 0000000 

USFT I SEC 

6 DAYS, 

4 HRS •• 19 MINS ., 60.000 secs. G.H.T. 

7 HRS., 59 MINS •• 59,999 secs. G.E . T • RAGR .201636092191215+003 

RXYZ 
RDXYZ 

• 6 76 74696 70507622 8+001 
-.43930179097350843+000 

.2366 0187065782928+002 
- • 74264904853686994+000 

.95332908211797643+001 
-.42444543022438412+000 

SELENOCENTRIC 
XL 7.0048227+04 YL 
RL [,3993283+05 oe:L 

- 1 . 0419553+05 ZL -6.1787827+04 OXL 
•2,62 03041~01 RAL -5.6DB 7977+0l VL 

6.5389490+02 DYL -3 .8702733+03 OZL 
4,4209810+03 PTHL 608291719+01 All 

-2.034325:>+03 
-9, 8650298+0 I 

SELENOGRAPHIC 
XS 1, 2775082+05 

ALTS [,3899433+05 
LTS - 1,5846296- 01 
LIN 1. 7259367+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 2.3306716+04 y 
9.0888970+04 DEC 

5,4611169+04 ZS 
-6,8499257 +00 LONS 

4 ,0402071+01 L TE 
-4.4390791+01 LAP 

8.1484111+04 z 
2.1175886+01 RA 

-1.66 89670+04 
2.3145834+01 
4 . 47'43639+00 
2.6811318+00 

3.2832020+04 
7.4 038001+01 

oxs 
VRS 
LNE 

OR 

ox 
v 

5.2 838983+03 DYS 
5.6509966+03 PTR 

-l.H50751+02 DSHP 
4.1074409+03 VT 

-1.9611352+03 ozs 
4.6623170+01 AZR 
5.4077185•01 RSHP 
3,8810684+03 SEASV 

-2.5535311+03 DY -4.3167997+03 
5.5894759+03 PTH -7 .5693773+0! 

oz 
AZ 

-4.1003881+02 
-8.8812602•01 

3,5134232+01 
-2. 738539B•O I 

-2.4671760+03 
lo l336l09+0Z 



GEOGRAPHI C 
XG -5. 1708646+04 VG 
ALT 8.744654 1+04 LAT 

URTH- ~CON PLANE 
XMP - A. 0285837+04 VMP 
R~P 9,0888970+04 DEMP 
XME -8.0285837 +04 YME 

PLANETARY COORDI NATES 
XM - 4,67415 12+04 YM 
RM 2 . 1357577+05 DEM 

XSUN 5,8961061+07 YS UN 

-6. 714967 6+04 ZG 
2. 1180784+0 l LO N 

4.1393339+04 ZMP 
- 6.3666602+00 RAMP 

4.1393339+04 ZME 

1 08567964+05 ZM 
2.6297179+01 RAM 

-4,9149 7 51+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1738183+05 ECC 9.7059254-01 INC 

VH - 1,5504602+03 RNMP -3.92 03334+01 APMP 
TA -1,6239970+02 EA -7.6553549+01 MA 

GEOCENTRIC UNIT VECTORS 
WX - 4. 7243164-01 WV 
QX 7.2622786- 01 QY 

-2 .0978987-01 
-6.42993ll-O l 

****** CSM I EART H REF, /PHAS E 101- 72 
MEAN-Of-EPOC H 1971 

wz 
oz 

.1 53000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES I ER AND ER /HR l 

856 

3 . 2832018+04 
2.3240191+02 

OXG -2.5787232+04 OYG 2 .5982068+04 ozG -2.4671879+03 
VE 3.6689730+04 PTE -8.4891043+0 0 AZE -9.0864026+01 

- 1 ,0078737+04 OXMP 
1. 5272552+02 VMP 

- 1.0078737+04 OXME 

9,4619847+04 DXM 
1 ,041296!+02 LOM 

- 2 . 1312515+07 RAS 

3,1125690+01 RAN 
-4.1005 160+00 lNMP 
-2.2467116+ 01 SLR 

8,5603538-01 PX 
2.4321 376-0 1 sxo 

4.2871421+03 OYMP 
5.5894759+03 PTMP 
4,287142!+03 OYME 

-3.2074266+03 OYM 
2.6249352+02 VM 

-3.9814477+ 0 1 LOS 

- 6.6055717+01 APF 
2.8360988+01 APO 
6.8022913+03 PER 

-3.5862596+ 03 DZMP 
-7.5693775+01 AZMP 
-3.5862596+03 OZME 

-4.4652642+ 0 2 DZM 
3.2671594+03 ARGM 
t.1854943+02 DE S 

- 6 ,1932714+01 RP 
2.3131176+05 TFP 
2.8020107+02 MTA 

-4,9940107- 01 PY - 7 .3657861- 01 PZ 
0.0000000 SYO 0 , 0000000 SZO 

-3. 73701 93+01 
1. 1769515+02 

-3. 7370193•01 

-4.3285073+02 
l.0860410+n 

-1.55 17375+01 

3.4519029+03 
1 . 694869 7+ 02 
3.6000000+02 

-4.5612553-0 1 
o. 0000000 

FE8, 1971, HRS ., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I StG 

6 DAYS, HRS ., 59 MINS., 59 . 999 SECS. G.E.T, RAGR .216677159163;4 0+003 

RXYZ 
p Dxvz 

, 63244132878559542+00 1 
-.44686226 176467503+000 

.22904421235390726+002 
- .7S922466664741078•000 

.91035917595259546+001 
-.43506544 134189513+000 

SELENOCENTRIC 
XL 7.0420807+04 Yl 
RL 1.4239657+05 OECL 

SE LENO(RAPH(C 
XS 1.3091360+05 

ALTS l . 4145808+05 
LTS -1. 57194 6 8-0l 
LIN 1 . 7248388+02 

GEOC EN TRIC 

vs 
LATS 

LN S 
LAN 

x 2. 1780859•04 y 
8. 763346 5+ 0 4 OEC 

GFOGRAPH!C 
XG - 6.4584783+04 VG 
ALT 8. 4191008+04 LAT 

FARTH-MOON PLANE 
XMP -7.7342786+04 VMP 
R~P 8. 7633463+04 DEMP 
XME -1. 7342786+04 YME 

PLANEHRY COORDINATES 
XM -4.8639948+04 YM 
RM 2 . 1364784+05 OEM 

XSUN 5 . 9000Cl('!A+J7 YSUN 

- 1 .0652597>05 ZL 
-2,6262045+0 [ RAL 

5,3401577+04 ZS 
-6.8289671+00 LONS 

3,9896214+01 LTE 
-4 . 2992819+01 Lf\P 

7 . 8881304+04 l 
2. 09 6 2Q B ~+Ol RA 

-5. 02 54069+04 ZG 
2,0968023+0 1 LON 

J.9947508+04 ZMP 
- 6.6150777+00 RAMP 

3.9947508+04 ZME 

1 .8540728+05 ZM 
2.6209754+01 RAM 

-4,911 0231+07 ZSUN 

GEOC ENTRIC OSCULATING ELEMENTS 
SMA 1,1737303+05 ECC 9,7057272-01 I NC 

VH - 1.5150840+03 RNMP - 3.9728852+01 APMP 
TA - l.6185Q68+02 EA -7.4867107+01 MA 

GEOCENTRIC UNIT VECTORS 
WX - 4 , 72236 15- 01 WV 
QX 7 . 2628833-01 QV 

-2.0987923-0l 
-6.4301 118-0l 

'°'* *** * CSM I FARTH REF, /PHA SE 101- 73 
MEAN-OF - EPOCH 1971 

wz 
QZ 

• 15400000~000000+003 HR S. FROM LAUNCH 

RE START COORDINATES I Ek AND ER / HR l 

-6,3007244+04 OXL 
-5.6532624+01 VL 

-1 . 6931802•04 
2 . 2 191268+01 
4,4275464+00 
6 . 4361346+01 

OXS 
VRS 
LN E 

DR 

6,0345673+02 DYL 
4,5485049+03 pTHL 

5,3939053+03 DYS 
5. 8109816+03 PTR 

-1.7453833+02 OSMP 
4.2111444+03 VT 

-3.9984245+03 DZL 
6,7793928+01 AZL 

-2.1230944+03 
4 0644284()+01 
5 .3685692-01 
40004 2188~03 

ozs 
AZR 

RSMP 
SEASV 

3.1352165+04 
7.45 64002+01 

ox -2.5974785•03 av -4.47 12760 +03 oz 
V 5.7562639+03 PTH - 7 . 5585711+01 AZ 

3. 1352164+04 
2. l H8684+02 

OXG - 1.751 2504+ 04 OYG 3. 0650592 +04 DZG 
VE 3,5391270+04 PTE -9.0634373 +00 AZE 

-1,0095249+04 DXMP 
1.5268367+02 VMP 

-1.0095249+04 OXME 

9.43 5Q409+04 DXM 
1,0469979+02 LOM 

- 2.1295380+07 RAS 

3, 11161 62+01 RAN 
-4.0995683+00 lNMP 
- 2.1 185 769+0 1 SLR 

8,5612134-01 PX 
2. 4298532-0 1 sxo 

4,4058 11 2+03 OYMP 
5. 7562639+03 PTMP 
4.4058112+03 OYME 

-3,2009352+03 OYM 
204802263+02 VM 

-3,9772776+ 01 LOS 

-6,603 7865+01 APF 
2.8348046+0 1 APO 
6, 806296! +03 PER 

-3,7044682 +03 OZMP 
-7.55857 14+01 AZMP 
-3. 7044682+0 3 DZME 

- 4,7285155+02 OZH 
3.2663036+03 ARGH 
1.0355007+02 DES 

-6 .!952999+01 RP 
2.3129208+05 TFP 
2.8016954+02 MTA 

-4,994980 1-01 PY -7,3653 738- 01 PZ 
0.0000000 svo 0.0000000 szo 

-2.0826280+03 
-9.8177968•01 

-4,07U942+02 
- 0. 8651134+01 

3.4658491+01 
- 2.7804410+01 

-2.528907 0+03 
1.1353092+02 

-2.5288955+03 
-9.0937330+01 

- 1 . 7818958+01 
1.1762790+02 

-l. 78ltl958+01 

-4.4627909•02 
1 .0912302•02 

-1.5504475+01 

3.4539701•0> 
l .~948780+02 
3.6000000 +02 

-4.5608597 - 01 
0. 0000000 

FEB. 1971, HRS ., 19 MINS., 60.000 SECS. G.M.T, USNM USFT I s~c 

6 DAYS, 9 HRS .. 59 MINS., 59.999 secs. G.E.T • 'RAGR .23 171 8226135805+003 

RXY l 
RDXYZ 

,58736385479205979+00 1 
-,45474257434053954+000 

.22 1210022 194382 64+002 
-.7980090527380 1671• 000 

.86629196201598635+001 
- • 446406979505 3308 5+000 

S ELENOCfNHIJC 
XL 7.01~2883+04 Yl 
RL 1.4-492534 .. 05 DE: L 

SELENDGRAP H!C 
XS 1.3414437+05 

ALTS 1 .4398684+05 
LTS -1.5592588- 01 
LIN 1.7235387+02 

GEOC =NTR IC 

VS 
LATS 

LNS 
LAN 

x 2.022842 1•04 y 
8 , 4280346+04 DEC 

GEO GRAP HIC 
XG - 7.2333917+04 YG 
Al T d.0837q58+'.)4 LAT 

EARTt-< - MQON PLANE 
XMP - 7 . 4340173+04 YMP 
RMP 8.4280346+04 OE"IP 
XME - 7.4340Q73+04 VME 

PLANETARY COORD INAT ES 
XM -5.0534463+04 YM 
RM 2 . 1 371Q49+05 OEM 

XS UN 5 ,9040725+07 VSUN 

- 1 .0893608+05 ZL 
-2.6319524+01 RAL 

5,2093802+04 ZS 
-6.8048688+00 LONS 

3.Q390360+01 LTE 
-4, 1 508329+0 1 LAP 

7. 61832 62+04 l 
2,0731643+01 RA 

-3.13 18992+04 lG 
2,0736835+01 LON 

3.8402220+04 ZMP 
-6.8824 167+00 RAMP 

3.8402220+04 ZME 

1 ,85 11934+05 ZM 
2.6 1 20138+01 RAM 

-4,q0 70686+07 ZS UN 

-6.42565 11 +04 DXL 
-5,6992983+0 1 VL 

- 1. 7l 71963+04 
2.1223248+01 
4.3803932•00 

-3. 7980572•08 

oxs 
VRS 
LNE 

OR 

5.5089680+02 OYL 
4.6901795+03 PTHL 

5.5136930+03 DYS 
5,9849799+03 PTR 

- 1 ,7456952+ 02 DSMP 
4. 3272007+03 VT 

-4.1394828+03 OZL 
6.7310499+01 All 

-2,2927059+03 DZS 
4.6303561+01 AZR 
503294221-0l RSMP 
4,1346483+03 SEASV 

-2.135176 7+03 
-9, 7675792+01 

-4.033£ 75 2+02 
-B. 8472sll7H'.)l 
3.4183003+01 

-2.8259034•0 1 

2.9834519+04 DX -2.6432844+03 OY -4.6385911+03 DZ -2.5948320+03 
7,5129767+01 V 5.9360452+03 PTH -7,545960 1+01 AZ 1 , 137262 1+0 2 

2,98345!9+04 OXG -8.59 79697+03 OYG 3.2848363+04 DZG -2,5948252+0 3 
2.034 11 54+02 VE 3.4053976+04 PTE -9.714065 0 +00 AZE -9.1022775+0 1 

-1.0099497+04 OXMP 
1.5268026+02 VMP 

-1.009949 7+04 OXME 

9,4091029+04 DXM 
1 .0526876 +02 LOM 

-2, 1 2 78 234+07 RAS 

4,5352268+03 OYMP 
5,9360452+03 PTMP 
4.5352268+03 OYME 

-3.1941812+03 DYM 
2.3355054+02 VM 

-3. 9731082+01 LOS 

-3.8299263+ 03 OZMP 
- 7 .5459601 +01 AZMP 
-3.8299263+ 03 OZME 

-4,9910836+02 OZM 
3,2654533+03 ARGM 
8.8550694+01 DES 

4. 08697&4+00 
l. l 7555l?+04:: 
4. 0869784++00 

-4.5965533+02 
1. 0964lb4•02 

- 1 .549 1570+01 

(' 

(' 

.). 

• 

( 

( 

( 



(' 

t-

( 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1 736418+05 ECC 9. 70 55463-01 I NC 

VH - 1.4785383+03 RNMP •4. 0253705+01 APHP 
TA -1.6127793+02 EA - 7.3115547+ 01 HA 

GEOCENTRIC UNIT VECTORS 
WX -4.7205792-01 WY 
QX 7.2634219-01 QY 

-2. 0995863- 01 
-6.4302881-0 1 

•••••• CSM I EARTH REF. /PHA SE 101- 74 
HEAN-OF-EPOCH 1971 

Wl 
Ql 

.155000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

3.1107421+0( RAN 
-4.0985659+00 INHP 
-1.9904018+01 SLR 

857 

-6.602179 1+01 APF 
2.8336307+01 APO 
608099050+03 PER 

- 6.1971395+01 RP 
2.3127252+05 TFP 
2 .8013785+02 MTA 

3.4558327+03 
1.6948852+02 
3. 6000000•02 

8.5620015-01 PX -4.9958813-01 PY -7.3649933-01 Pl -4.5604866- 01 
2 .4277750-01 SXO 0.0000000 SYD 0.0000000 SlO 0.0000000 

FEB. 1971, HRS., 19 MINS., 60.000 SECS. G.H.T. USNM USFT I SEC 

6 DAYS, 10 HRS., 59 MINS., 59.999 SECS. G.E.T. RAGR .246759293108 190+Q03 

RXYZ 
ROXYl 

.54148 132092925642+00 1 
-.46296769 742557 798+000 

.21307548212300083 +002 
-.82936113555898519•00 0 

.82105036065850452+001 
-.45857 183400966731+000 

SELENOCENTRIC 
XL 7.1073155+04 YL -1. 1143408+05 ZL -6.5538312+04 OXL 4.9607110+02 DYL 

4.8482017+03 PTHL 
-4.2955367+03 DZL 

6.6844872+01 All 
-2 .1925643+03 

RL 1.4 752701+05 DEC L -2.63 75121 +01 RAL -5.7470087+01 VL -9. 7139334+01 

SEL ENOGRAPHIC 
XS 1.3744946+05 

ALTS 1.4658851+05 
LT S - 1.5465849-01 
LIN 1.7219979+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 1.8648257+04 y 
R 8.0822021+04 DEC 

GEOGRAPHIC 
XG -7.4785734+04 VG 
ALT 7.7379501+04 LAT 

EARTH-MOON PLANE 
XMP -7.1271702+04 YMP 
RMP 8.0822021+04 DEMP 
XME -7.1271702+04 YME 

PLANETARY COORDINATES 
XM -5.2424899+04 YM 
RM 2.1379073+05 DEM 

XSUN 5.9080509+07 YSUN 

5.0683039+04 ZS 
-6.7772222+ 00 LONS 

3.8884512+01 LTE 
-3.9931597+0 1 LAP 

7.3381779•04 l 
200478779+01 RA 

-1.1821 02 3+04 ZG 
2.0484138+ 01 LON 

3.6752369+04 ZMP 
-7. 1716127+00 RAMP 

3 . 6752369+04 ZME 

1.8481586+05 ZH 
2.6028346+01 RAM 

-4.9031113+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1735527+05 ECC 9.7053818-01 INC 

VH -l.4406880+03 RNHP -4.0777896+01 APMP 
TA -1.6064776+02 EA -7. 1291427+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 7189615-01 WY 
QX 7.2638994-01 QY 

-2 .1002 868-01 
-6.4304587-01 

•••••• CSM I EARTH REF. /PHASE 101- 75 
MEAN-OF-EPOCH I 971 

Wl 
QZ 

.156000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

- 1. 7409545+04 
2.0240919+01 
4. 3 329095+00 
1. 7702044•02 

2. 82 76429+04 
7.5741447+01 

2·8276428•04 
1.8898216•02 

oxs 
YRS 
LNE 

DR 

ox 
v 

DXG 
VE 

- 1.0089957+04 OXMP 
1.52 72140+0 2 VMP 

- 1 . 0089957+04 OXME 

9.3814742•04 DXM 
1,0583653+02 LOM 

-2. 1261076+07 RAS 

3.1099437+01 RAN 
-4.0975124+00 INMP 
- 1.8621871•01 SLR 

5.6451373+03 DYS 
601750823+03 PTR 

-1.7460108+02 DSHP 
4.4576477+ 03 VT 

- 2 . 4709052+03 DZS 
4.6209639+01 AZR 
5.2902806-01 RSMP 
4•2732911+03 SEASV 

-2.691 0946 +03 DY -4. 8208315+03 DZ 
6.1308666+03 PTH -7.5312547+01 Al 

-3.9836490•02 
-B.8275 77b+Ol 

3.3707943•01 
-2.87548 1HOl 

-2.l65542"•03 
1.1393057+02 

2.5390807+02 OYG 3.2565412+04 OZG -2.6655464+03 
3.2675307+04 PTE -1.0457179+01 AZE -9.1123385+0 1 

4.6772512+03 DYHP 
601308665+03 PTMP 
406772512+03 OYME 

-3.1871657+03 OYM 
2,1907724+02 VH 

-3.9689393+01 LOS 

-6.6007399+01 APF 
2.8325702+01 APO 
6.8131355•03 PER 

-3.9635 863+03 DZMP 
-7.5312553+01 AZHP 
-3.9635863+03 DZME 

-5.2529487+02 OZH 
3 .2646084+03 ARGM 
7.3551314+01 DES 

-6.198 7984+01 RP 
2. 3125303+05 TFP 
2.8010595+02 HTA 

2.8801245•01 
1.1747584•02 
2.8801245•01 

-4. ·1297 B40•02 
1 .1015995+02 

-l.5478655+Jl 

3.4575009•03 
1. 69489lb+02 
3.6000000+0i 

8.5627215-01 PX -4.9967154-01 PY -7.3646447-01 Pl 
2.4258940-0 1 SXD 000000000 SYD 0.0000000 SZO 

-4.5601358-01 
0.0000000 

FEB. 1971, 8 HRS ., 19 MINS., 60.oqo SECS. G.M.T. 

6 DAYS, 11 HRS •• 59 MINS., 59.999 SECS. G.E.T. 

USNH USFT I SEC 

RAGR .26l800360080~l5+J03 

RXYl 
ROXYZ 

.49475797046471821+001 
-.47156313800377828•000 

.20461275929608510• 002 
-.8637292368331 0404+000 

.77454604e53934746+001 
-.47168404662922728•000 

SELENOCENTRIC 
XL 7.1350235+04 YL -1. 1402962+05 ZL -6.6855726+04 DXL 4. 3 883244+02 DYL 

5. 0252966+03 PTHL 
-4.4691940+03 DZL 

6.6400967+01 AZL 
-2 .255512 7•03 

RL l.5021084+05 DECL -2.6428407+01 RAL -5.7965097+01 VL -9.6563048+01 

S ELENCGRAPH IC 
x s l • 4083646•05 

AL TS 1.4927235+05 
LT S - 1.5338987-0 1 
LIN I. 7201677+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 1.7039135•04 y 
R 7.7249701+04 DEC 

GEOGRAPHIC 
XG -7.2 177061+04 VG 
ALT 7.3807144+04 LAT 

EARTH-~OON PLANE 
XMP -6.8 130490+04 YMP 
RHP 7.7 2497 01+04 OEMP 
XME -6.8130490+04 YME 

PLANETARY COORDINATES 
XM -5.4311100 +04 YM 
RM 2.1386156+05 DEM 

XSUN 5.9120262+07 YSUN 

4.9163877+04 ZS 
-6. 7455387+00 LON S 

3.8378671+01 LTE 
-3,8256366+0 1 LAP 

7.0467274+04 l 
2.0200528+01 RA 

6,8147115+03 ZG 
2.0206072+01 LO N 

3.4992180+04 ZMP 
-7.4863024 +00 RAMP 

3·4992180+04 ZME 

108449689+05 ZM 
2.5934392+01 RAM 

-4.8991516+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1734629+05 ECC 9.7052328-01 INC 

VH -1.4013728•03 RNMP -4. 1301421+01 APMP 
TA -l.5996085+02 EA -6.9385869+01 HA 

GEOCENTRIC UNIT VECTORS 
WX -4.7 175017-01 WY 
QX 7.2643194-01 QY 

-2. 1008989- 01 
-6.43 06223- 01 

••~••• CSM I EARTH REF. /PHASE 101- 76 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.157000000000000+00 3 HRS. FROM LAUNCH 

-1.7643776+04 
1.9243321•01 
4.2850986+ 00 
1.6679816•02 

oxs 
VRS 
LNE 

DR 

5.7906010+03 DYS 
6.3838847+03 PTR 

-1. 7463301+02 OSHP 
4,6050283+03 VT 

-2.6588175•03 ozs 
4.6166221+01 AZR 
5.2511443-01 RSMP 
4.4212778+03 SEASV 

2.6674851+04 DX -2.7410573+03 DY -5. 0206031+03 OZ 
7 ,6406675•01 V 6.3432720+03 PTH -7.5140925+01 AZ 

2, 66 74852+04 DXG B.37965 55+03 DYG 2 .9983036+04 DZG 
1.7460632+02 VE 3.1252495+04 PTE -1.1313849+01 AZE 

-1. 0064799+04 DXMP 
1 .5281473+02 VMP 

-1.0064799+04 DXME 

9.3530576+04 OXM 
1.0640306+02 LCM 

-2 .1243907+07 RAS 

3.1092179+01 RAN 
-4,0964178+00 INMP 
- 1 .7339339+01 SLR 

4. 8342219+03 OYMP 
603432720+03 PTHP 
4.8342219+03 DYME 

-3.1798898 +03 OYH 
2 00460270+02 VH 

-3.9647710+01 LOS 

-6. 5994609+0 l APF 
2.8316191+01 APO 
6.8160081+03 PER 

-4. 1065997+03 DZHP 
-7.51409 25+01 AZMP 
-4o1065997+03 DZME 

-5.5140910+02 OZM 
3. 2637689+03 ARGM 
5.8551929+01 DES 

•6.2002846+01 RP 
2 • 3123359+05 TFP 
2 .8007381+02 MTA 

-3.9193683+02 
-8.8 05563 9•01 

3. 3233131•01 
-2.9298631•01 

-2.7417602+03 
I .141519!l•02 

-2.7417684+03 
-9.l2433HO•Ol 

5. 6904170•0 l 
1 .1738799•"2 
5.6904170•01 

-4,8624753•02 
l .106779b•02 

- 1 . 5465733•0 l 

3.4589851•03 
1.6948971•0~ 

3. 6000000+02 

B.5633757-01 PX -4.9974831•01 PY -7.3643273•01 PZ -4.5598073-01 
2 • 4242020-01 SXO O.O 000000 SYD 0 .0000000 SlO 0. 0000000 

FEB. 1971, 9 HRS •• 19 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS, 12 HRS •• 59 MINS •• 59.999 secs. G.E.T. RAGR .276841427052840+003 



058 

RESTART COORDINATES ( ER AND ER/HR I 

RXYZ 
RDXYZ 

.44715552827342600+001 
-. 48055340774941691+000 

. 19578896598l8b256•002 
-.90 168220076740686•000 

.7 2b6769Jl87650400+001 
-.485896713858429 09+000 

SELENOCENTRIC 
XL 7.1592653+04 YL 
RL 1.5298779+05 DECL 

SELENOGRAPHIC 
XS 1.4431451+05 

ALT S 1.5204929+05 
LT S - 1.52 12119- 01 
LIN 1·7179850+02 

GEOCENTRIC 
1.5399739+04 
7 ,3553094•04 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

y 

DEC 

XG -6.5 113857+04 VG 
ALT 7.0ll04Q6+04 LAT 

EARTH-MOON PLANE 
XM P -6. 4907743+04 YMP 
RMP 7.3553094+04 DEMP 
XME -6 .4907743+04 YME 

PLANETARY COORO I NA TES 
XM -5.6192915+04 YM 
PM 2. 13931Q7+05 DEM 

XS UN 5.<1159'784+07 YSUN 

-1.1673406+05 ZL 
-2.64 78059+01 RAL 

4.7530171+04 ZS 
- 6. 7092292+00 LONS 

3 . 7872834+01 LTE 
-3.647563 1+01 LAP 

6.7428418+04 l 
1.9891963+01 RA 

2 . 33222e6+04 ZG 
1 . 9897712+01 LON 

3.3115044+04 ZMP 
- 7 . 8310618+00 RAMP 

3. 3115044+04 ZME 

1.8416247+05 ZM 
2.5838295+01 RAM 

-4.895 1891+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1·1733723+05 ECC 9.7050985-01 INC 

VH - 1.3603994+ 03 RNMP -4.1824281+01 APMP 
TA - 1 .59 20 668+ 0 2 EA - 6.7388138+01 MA 

GEOCENTR IC UNIT VECTORS 
WX -4.7161929-0 1 WY -2. 1014285- 0l 
QX 7.2646q63-0I QY -6.43077 77- 01 

****** CSM I EART H REF. /PHASE 101- 77 
MEAN-OF-EPOCH 1971 

WZ 
QZ 

• 158000000000000+003 HRS. FROM LAUNCH 

RESTAR T COORDINATES ( ER AND ER/HR I 

-6.8212296+04 OXL 
- 5. 8479332+01 Vl 

- 1. 78"13673•04 
l. 822936!i+Ol 
4 • 23696 5 8•00 
l. 71210 54+02 

2. 5026270+04 
7. 7135069+0 I 

2.5026268+04 
1 .6029364+02 

oxs 
VRS 
LN E 

OR 

DX 
v 

DXG 
VE 

- 1 . 0021805+04 OXMP 
1.5296995+02 VMP 

- 1 . 0021005+04 OXME 

9 .32 38565+04 OxH 
1 . 0696836+02 LOH 

-2. 1226726+0 7 RAS 

3.1085622+01 RAN 
-4.0952926+00 INMP 
- 1.6 0 56 427+01 SLR 

8. 5039666-01 PX 
2.4226907-0I sxo 

3. 7903930+02 DYL 
5.2 248998+03 PTHL 

5.9531059+03 DYS 
6.6146591+03 PTR 

- 1.7466531+02 OSMP 
4 . 7725638+03 VT 

- 2.7933152+03 DY 
6.5764738+03 PTH 

-4. 6637634+03 DZL 
6.5983307+01 All 

-2. 8578109+03 DZS 
4•6179555+01 AZR 
5.2120135-01 RSMP 
4.5799943+03 SEASV 

- 5.2412126+03 oz 
-7 .4940119+01 AZ 

1.5204720+04 OYG 2.5452706+04 DZG 
2.9782561+04 PTE -1.2311979+01 AZE 

5.0091191+03 DYMP 
6.5764739+03 PTMP 
5. 0091191 +03 DYME 

-3.1723544+03 OYM 
1.9012693•02 VM 

-3.9606033+01 LOS 

-6.598333 1 +01 APF 
2.8307717+01 APO 
6 08105405+03 PER 

-4.2603739+ 03 DZMP 
- 7 .4940115+01 AZMP 
-4.2603739+03 DZME 

- 5.7744925+02 OZM 
3.2629346+03 ARGM 
4.3552540+01 DES 

-6.2016056+01 RP 
2.3121417+05 TFP 
2 . 8004139+02 MTA 

-4.998 18 53-0 1 PY - 7 .3640408- 01 Pl 
0 . 0000000 SVO 0.0000000 SlO 

-2.3249 126+03 
-9. 5939898+01 

-3. 8361985+02 
-8.7808185+01 

3. 2 758625+01 
- 2.9899158+01 

-2 .82"3742+03 
1 . 1439289+02 

- 2.8243860+03 
-9.1388482+01 

8.915'193+01 
l.1728948•0 2 
8.915t:l<i::l+Ol 

-4.994b lb4+Q 2 
1 . 1119567+02 

- 1.5452805+ 01 

3.4602935•03 
1.6949018•02 
3. 6000000+ 02 

-4.5595007-0 1 
0.0000000 

FEB. 1971, 10 HRS., 19 MJNS., 60.000 SECS. G.M.T. USNM USFT I SEC 

6 OAYS, 13 HRS., 59 MINS., 59.999 SECS. G. E.T • RAGR .291882494025 165+003 

RXYZ 
RDXYZ 

.3986334334l4b82B4+001 
-. 4BQ959038 39 65 3 l44+000 

. 1865647412397 2356+002 
- • 9439 5 502B43 4016 3 3+00.0 

. 67732369108550934+001 
-. 50140154120043013+000 

SELENOCE~TRI C 
XL 7.l79f<'l59+04 YL 
RL l .5587097+05 DEC L 

SELENOGRAP HI C 
XS l .4 7 8q484•05 

ALTS l .5 493247 t0S 
LTS - 1.5085227-0l 
LIN l.71 5367 2•02 

GEOCEN TRIC 

vs 
LOTS 

LN S 
LAN 

x 1. 37286 71 +04 y 
R 6.9720118•04 DEC 

GEGGR APHIC 
XG -5.45 0 5601•04 VG 
ALT 6.6277376+04 L4T 

EA RTH-t'CON PLANE 
XMP -6.1592812+04 YMP 
RM P 6.q720') lq+Q4 DEMP 
XM~ -6. 1592812+04 YME 

PLANETARY COORDINATES 
XM -5.8070168•04 YM 
R.M 2.1400 198+05 OEM 

XSUN 5.'H99674•07 YSUN 

-1.1956099•05 ZL 
-2.6525829•0 1 RA L 

4 .5 774872•04 ZS 
-6.6675678+00 LONS 

3.7367001+01 LTE 
- 3.4581562+01 LAP 

b.4251657 +04 
1.9546698+01 RA 

3.6686387+04 ZG 
1.9552675+01 LON 

3 . 1113344+04 ZMP 
- 0.2117413+00 RAMP 

3.1113344+04 lME 

l.8381265+0 5 ZM 
2. 5740070+0 l Rf\1'1 

- 4.8912241•07 ZSUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SMA 1.1732809+05 ECC 9.7049781-01 JNC 

VH - 1 .3175312+03 RNHP -4.2 346472•01 APMP 
TA - 1 .5837 169+02 EA - 6.5285073+01 MA 

GEOC ENTRIC UNIT VECTORS 
WX -4.7 1 50286-0l WY -2.1018808-0l 
QX 7. 26 50C34-0 I QY -6. 4309233-01 

****** CSM I . ~A RTH REF. /PHASE 101- 78 
MEAN-OF-EPOCH 1971 

wz 
QZ 

. 159000000000000+003 HR S. FROM LAUNCH 

RES TAR T COORDINATES I ER AND ER/HR I 

-6.96 12164+04 OXL 
-5.9 014308+01 VL 

- 1 .8097950+04 
I. 7197797+0 I 
4.1885149+00 

-3 . 7980571+08 

DXS 
VRS 
LNE 

DR 

3.1657353+02 DYL - 4.8835187+03 DZL 
5 . 4514216+03 PTHL 6.5597275+01 AZL 

6. l 365870+03 OYS 
6.8716052+03 PTR 

- 1. 7469796+02 OSMP 
4.9644133+03 VT 

-3. 0695692+0 3 DZS 
4.6257396+01 AZR 
5.1728896- 01 RSMP 
4.7511638+03 SEASV 

-2.4018793+03 
- CJ. 5260746+01 

-3. 7283329+02 
- 8.7527516+01 

3.2284421+01 
-3.05675 13+01 

2 . 3326578+04 
7. 7938959+01 

OX - 2.8479873+03 DY -5.4 869320+03 DZ - 2.9144992+03 
V 608346002+03 PTH - 7.4704137+01 AZ 1 . 146563 7•02 

2. 3 326577+04 
1.4605647•02 

OXG 2.028~046+ 04 OYG l .9462403+04 OZG - 2.9145008+03 
VE 2.8262390+04 PTE - 1 .348926 1+01 AZE -9. 1566877 +0 1 

-9. 9582332+03 OXMP 
1·53 19957+02 VMP 

-9.9582332+ 0 3 OXME 

9.2938 741+04 OXM 
1.0753240+02 LOM 

-2 .1209534+07 RAS 

3.1079739+01 RAN 
-4.094 1400+00 tNMP 
-1. 4773142+01 SLP 

5.2058128+03 DYMP 
6.8346001+03 PTMP 
5.2058128+03 OYME 

- 3.1645608+03 OYM 
1 . 7564990+02 VM 

-3.956•363+01 LOS 

-6.59 73487+01 APF 
2.8300230•01 APO 
6.8207504+03 PER 

-4.426653 1+03 OZMP 
- 7 .4704133+01 AZMP 
-4.426653 1+03 DZME 

- 6.0341336+02 OZM 
3.2621054+03 ARGM 
2.8553144•01 DES 

-6.2027689+01 RP 
2.3119475+05 TFP 
2.8000867+02 MTA 

8.504496 7-0 1 PX -4 . 9988227-01 PY - 7 .3637843-01 PZ 
2 .4213525- 01 SXO 0.0000000 SYO 0.0000000 SZO 

FEB. 1971, 11 HRS ., 19 MINS . , 60.000 SECS. G.H.T. USNM 

1.2654995+02 
l.171774l•J2 
1.2654995+02 

- 5.1261983+02 
1 . 1171308+0 2 

- l .5439807+01 

3.461436b+-03 
1.6949058+02 
3. 6000000+0 2 

-4.!559.£ 15b-Ol 
0.0000000 

USFT I Sec 

6 DAYS, 14 HRS., 59 MINS., 59.999 SECS. G.E . T. RAGR • 306923560997490+003 

RXY l 
ROXYl 

.34914949284843395+001 
-. 49979084712508294+000 

. 17609227026574924•002 
- • 991517545 83941740+000 

.62634547~20107556+001 
- .51844257C79308856+000 

SFLE NOCENTRIC 
XL 7.1967241+04 YL 
RL 1 .5887 63 4+05 OECL 

SE LENOGRAPHIC 
XS l .5159135+05 VS 

ALTS 1.5 793784+05 LATS 
LTS - l .4Q5 R297- 0I UlS 

-1.2252694+05 lL - 7.1 0602 17+04 OXL 
-2.6568501+0 1 RAL -5. 9571792+01 VL 

4.3889819+04 ZS 
- 6.6196501+00 LONS 

3.6861174+01 LTE 

-1.8314918+04 oxs 
1 .6 147167+01 YR S 
4 . 1397504+00 LNE 

2.5137330+02 DYL 
5.7106458+03 PTHL 

6.3462770+03 DYS 
7. 1602257+03 PTR 

-1. 7473098+02 OSMP 

-5. 1340994•03 OZL 
6.5249402+01 AZL 

- 3 .2961934+03 ozs 
4.6409572+01 AZR 
5.1337679-01 RSMP 

-2.48 7B .j25+-03 
-9.4513452+01 

-3.5 876101+02 
-B. 720568 2+01 

3.1810517+01 

(' 

.... 

. ..( 

( 

( 

( 



f 
. .., 

... 

( 

( 

LIN 1. 7122027+02 LAN 

GEOCENTRIC 
x 1. 2024476+04 y 
R 6. 5735854+04 DEC 

GEOGRAPHIC 
XG -4.1478469+04 YG 
ALT 6.2293163+04 LAT 

EARTH-MOON PLANE 
XMP -5. ii l7248 l+04 YMP 
RMP 6. 5735854+04 OEMP 
XME -5.817248 1+04 YME 

PLANETARY COORDINATES 
XM -5.9942765+04 YM 
P• 2.1407156+05 OEM 

XSUN 5.9239332+07 YSUN 

-3.2565063+01 LAP 

6.0920522+04 
1.9156249+01 RA 

4.6210761+04 lG 
1.9162481+01 LON 

2.8978190+04 lMP 
- 8.6359802+00 RAMP 

2.8978190+04 ZME 

1 .8344746+05 ZM 
2.5639735+01 RAM 

-4.8872566+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.1731886+05 ECG 9.7048708-01 INC 

VH -1.2 724749+03 RN•P -4.2867995+01 APMP 
TA - 1 . 5743~04+02 EA - 6.3060266+01 MA 

GEQCENTRIC UNIT VECTORS 
WX -4. 7140022-0l WY 
QX 7.2652750- 01 QY 

-2.1022612-01 
- 6.43 10581 -01 

****** CSM I EARTH REF. /PHA SE 101- 79 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.160000000000000+003 HRS. FROM LAUNCH 

RESTART COORD IN ATES I ER AND ER /HR I 

!l59 

- 3. 7980573+08 OR 5.1860588+03 VT 4.9369651+03 SEASV -3. 13l8Z3~+0l 

2.1570922+04 
7.8834495+01 

DX -2.9051367+03 DY -5.7633989+ 0 3 Dl 
V 7. 1230675+03 PTH -7.4425046+01 Al 

2 . 1570920+04 
1 . 3191094+02 

OXG 2.3337162+04 DYG 1.2593335+04 DIG 
VE 2.6688888+ 0 4 PTE -1.4897796+ 01 AZE 

- 9. 8 7064 79+03 OXMP 
1 .5352015+0 2 VMP 

-9.8706479+03 OXME 

9.2631 139+04 OXM 
1.0809517+02 LOM 

-2.1192332+07 RAS 

3. 1074505+0 1 RAN 
-4.0929686+00 INMP 
-1 . 3489489+01 SLR 

5.4294362•03 OYMP 
7.1230676+03 PTMP 
5.4294362+03 OYME 

-3.1565100+03 DYM 
1.6!l7l61+02 VM 

- 3.9522697+01 LOS 

-6.596499 1+01 APF 
2.8293675+01 APO 
6 . 8226559+03 PER 

8.5649683-0 1 PX -4.9993960-0 1 PY 
2 .420 1792-0 1 SXO 0.0000000 SYD 

-4.6076303 +03 DZMP 
- 7.442 5044+0 1 AZMP 
-4.60763q3+03 DIME 

- 6.2929950+02 OZ M 
3.26 12813+03 ARGM 
1.3553742+01 DES 

-6.20378 22+ 01 RP 
2.3117529+05 TFP 
2. 7997562+02 MTA 

-7 .3635580-01 Pl 
0 .0000000 szo 

-3.0135536+03 
1.149 .. 629+02 

-3.0135 .. 62+03 
-9 . 1790580+01 

1 .70464£0+02 
1.170476 l+J< 
l. 70464.i:'.0+0 2 

-5.257<!15+02 
1. 122302 0+J2 

- l .54209'2.£+Ci l 

3.462422'.ttU3 
1 .694909 1+ 0 2 
3.6000000• 0 2 

-4.55895i11- .J l 
0.000000 ~ 

FEB. 1971, 12 HR S •• 19 MINS •• 60. 000 secs. G.M.T. USNM USFT I Sec 

6 DAYS, 15 HRS •• 59 MINS •• 59.999 secs. G.e.T. RAGR .321964627909&1 5 +00 3 

RXYZ 
ROXYZ 

.29866134658873834+001 
- .51003883400144629+000 

.16671244055761208+002 
-. 10456817517637566+001 

.57357352895176155•001 
-.53733641605646937•00 0 

SELENOC ENTRIC 
XL 7.2096195+04 YL - l.2565231+05 ZL - 7.2562300+04 OXL 1.8349780+02 DYL 

6.0103472+03 PTHL 
-5.423 13 36+03 OZL 

6.4947874+01 AZL 
-2 . 564613.H 0 .3 

P.L l .6202362+05 DECL - 2.6605834+01 RAL - 6.0153859+0 1 Vl -9 . 3681403+ )1 

S EL ENO GP APH I C 
XS 1.5542155+15 

ALT S 1.6108512+0 5 
LT S -l.4831375-0 1 
LIN 1. 7083374+02 

CEQCENTR IC 

vs 
LATS 

LNS 
LAN 

x 1.0285698+04 y 
K 6.1582778+04 UEC 

GEOGRAPHIC 
XG -2. 7274588+04 VG 
ALT 5.8140032+04 LAT 

EARTH-MOON PLANE 
XMP -5.4630062+04 YMP 
RMP 6.1582779+04 DEMP 
XME -5 . 4630062+04 YME 

PLANE TARY COORDINATES 
XM -6.1810498+04 YM 
RM 2. 1 4140 74+05 OEM 

XSUN 5. 9278958+07 YSUN 

4 . 1865446 +04 ZS 
-6. 564 3 230+ 00 LONS 

3.6355350+01 LT E 
- 3.04 15390+01 LAP 

5.7414656+04 
1 .01oqo08•01 RA 

5.1559043+04 ZG 
l.8715608+01 LON 

2.6699096+04 IMP 
-9.1139677+00 RAMP 

2.6699096+04 ZME 

1 .6306697+05 l M 
2 . 5537305+01 RAM 

-4.8832864+07 ZSUN 

GEOCENTRIC OSCULAT ING FLEMENTS 
SMA l .!730953+05 ECC 9.7047758- 01 INC 

VH - 1.2248586+03 RNMP -4.3388844+01 APMP 
TA -1.5638169+02 EA -6.0692652+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4.713 1080-0 1 WY 
QX 7. 2655042-01 QY 

-2.1025749-0 1 
-6.4311814-01 

****•* CSM I EARTH REF. /PHASE 10 1- 80 
MEAN-~F-EPUCH 1971 

wz 
QZ 

.1 e 10000000ooo oo +n o 3 HRS. FRO~ LAUNCH 

RESTART COORDINATES I ER ANO ER /HR I 

-1.8522308+04 
1.5075768+01 
4. 0906 768+00 

- 1.2462222•00 

oxs 
VR S 
LNE 

OR 

6.5893090+03 DYS 
7.4879097+03 PTR 

-1.7476436+02 OSMP 
5.4449113+03 VT 

-3.5403457+03 ozs 
4.6646864+01 AZR 
5.0946546- 01 RSMP 
5.1402073+03 SEASV 

- 3. 40223'::tl+.J 2 
- A. 6 8 317 2b + ~d. 

3 o l336':1l't+ Ul 
-3. 2 17082<;, +i) l 

l .CJ7 5 3491+04 
7.9843338+01 

O~ -2.96470 52+03 DY -6.0782394+03 OZ -3. 1233760+J3 
V 7.4491584+03 PTH - 7.409207 5+01 AZ 1 .1526770+ 02 

1. 9753490+04 
1 . 1787671+02 

OXG 2.4254645+04 DYG 5.4706483+03 OlG -3.123379 <+03 
VE 2.5059356+ 0 4 PTE -1.66 11484+01 AZE - 9.20779 3 l+ J l 

-9.7546582+03 DXMP 
1 .539 5407+02 VMP 

-q.7546562+03 OXME 

9 . 231579 1+04 OXM 
1 . 0 8 6566 7+02 LOM 

- 2.1175117+07 RAS 

3.1 069695+01 RAN 
- 4.Qql7904+00 INMP 
-1.220547 2+01 SLR 

5.6869704+03 OYMP 
7. 449[ 584+ 03 ,PTMP 
5.666qf04+03 OYME 

- 3.1482030+03 OYM 
1.4669205+02 VM 

-3.9481038+01 LOS 

- 6.5q57767+01 APF 
2.8288015+01 APO 
6.8242762+03 PER 

-4.8061094 +03 OlMP 
-7.4092073+0 1 AZMP 
-4.6061 094+03 OZME 

-6.5510587+02 DZM 
3.2604621+03 ARGM 
3.5855433+02 DE S 

- 6.2046525+01 RP 
2.3115579+05 TFP 
2.7994222+02 MTA 

8.5653835-01 PX -4 . 9999060-01 PY - 7 .3633608-0 1 Pl 
2.4 1•1638-0 1 SX O 0.0000000 SYO 0.0000000 SZO 

2.22605L9+ 0 2 
1 .1689515+0 2 
2 .22805Z'1 • 0 2 

-5 . 387b47~+ 02 

1.127470 2 +:".12 
- 1.541397 0 + 0 1 

3.463£t>lla J 3 
t .t949llH+:J 2 
3.6000000+0 2 

-4.558711,-Jl 
O.OOOOOJ u 

FEB. lq71, 1 3 HRS., l q MlN S., 60.000 SECS. G.H.T. USNM USFT I S~L 

6 DAYS, 16 HRS., 59 MIN S., 59.999 SECS. G.E.T. RAGR .33700569494214U+O OJ 

RXYZ 
ROXYZ 

.2471 2952247386539+001 
- • 520 650 l 771865 7 !l 0+000 

.15595062235578560•002 
- • uo 6 2760677020045+00 1 

• 51880260C 81440696+ 00 l 
-.55850295926329065+000 

S EL ENOC ENTR IC 
XL 7. 2 184211+04 YL 
RL 1.6533774+05 OECL 

SE LEN OGRAPHIC 
XS 1.5940801+05 

AL TS l .ti439924+Q5 
LTS - 1 .4704444- 01 
LIN 1.7035509+02 

GEOCENTRI C 

YS 
LATS 

LNS 
LAN 

x 8.5109764+03 y 
5. 7238639+04 DEC 

GEOGRAPHIC 
XG -1.3 145889+04 VG 
ALT 5.3795830+04 LAT 

EARTH-~ODN PLANE 
XMP -5.0944065+04 YMP 
PMP 5.7238639+04 OEMP 
XMF -5.0944065+04 YMF 

-1.2996284+05 ZL 
-2 . 6636452+01 RAL 

3.9690403+04 ZS 
-6.5000 771+0 0 LONS 

3 . 5649531+01 LTE 
-2.8 119403+0 1 LAP 

5-3706358+04 z 
1.8 1 89032+0 1 RA 

5.27 65 6 13+04 ZG 
1 .8195879+0 1 LO N 

2.4263503+04 ZMP 
-9.6597884+00 RAMP 

2.4263503+04 ZME 

-7.4125515+04 OXL 
- 6.0763006+01 VL 

- 1 . 8 716984+04 
1 .398 1563•01 
4 . 0412968+00 
1.3673419+02 

oxs 
VRS 
LNE 

OR 

1.1 325534+02 DYL 
6.3612932+03 PTHL 

6.8756988+03 DYS 
7.8648739+03 PTR 

- 1. 7479809+02 OSMP 
5.7512934+03 VT 

-5.7612512+03 OZL 
6 . 4703361+01 All 

-3.6054556+ 03 ozs 
4.6992403+01 AZR 
5.0555438- 01 RSMP 
5.3645936+ 0 3 SEASV 

1.7667217+04 
B.09954l!+01 

OX -3.0263858+ 03 DY -6.442081 7+03 OZ 
7.8229546+03 PTH - 7 .3690146+01 AZ 

1 . 7867216+04 
l.0398972+02 

OXG 2.3109858+04 OYG - 1.2877982+03 OZG 
VE 2. 3372274+0 4 PTE - 1 .8738292+01 AlE 

-9.6045033+03 OXMP 
1 . 5453260+02 VMP 

-9.6045033+03 OXME 

5.9682004+03 OVMP 
7 . 8229549•03 PTMP 
5.9 882004+03 DYME 

-5.0257431+03 DZMP 
- 7 . 3690146+01 Al MP 
-5.0257431+03 OZME 

-2.694bb33+0 3 
-9 . 274113~+ (.l l 

-3. 15 4b03u+02 
-8.6389~02+0 1 

).0863605+'Jl 
-3.315.!130+01 

-3.2464 l l9+ j 3 
1.15627<3+ 02 

-3 . 2464149+03 
-9 . 245H 207 • Jl 

2.B633297+ 02 
1 . 1671llt t+J.( 
2. B63J.i:::97+ 02 



PLANETAR Y COORDINATES 
XM -6,3673235 +04 YM 
"" 2. 1420950+~5 DEM 

xSUN 5,9318553+07 YSUN 

1.8267120+05 ZM 
2,5432 797+01 RAM 

-4,8793135+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMh 1, 1730010+05 ECC 9 . 7046924-01 INC 

VH -1, 1742013+ 03 RNMP - 4,390QO l5+01 APMP 
TA - 1.5516923+02 EA -5,8 1 55662+ 01 MA 

f;LOCE NTRIC UNIT VECTORS 
WX -4. 7123395-01 WY 
QX 7 , 2656944-01 QY 

- 2 .10 28272-0 l 
-6,4312913-01 

4"'** ** CSM I EARTH REF, /PHASE 101- 81 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.162000000000000+003 HRS, FROM LAUNCH 

-.; START COORD INATES ( ER AND ER/HR I 

9, 1992 731+04 OXM 
l. t19il689•02 LOM 

-z . ll57892 YQ 7 RAS 

3. 1065890+01 RAN 
- 4,0906156+00 INMP 
-1,09 21094+01 SLR 

36 0 

-3,13964 11+03 OYM 
1.3221 120+02 VM 

- 3,9439384+01 LOS 

- 6,5951732+01 APF 
2.8283192+01 APO 
6. 8 2 56290+03 PER 

-6.8083057+02 OZM 
3.2596479+03 ARGM 
3.4355492+02 DES 

-6.2053874+01 RP 
2,3113625+05 TFP 
2,7990848+02 MTA 

8.5657442-01 PX -5,0003533-01 PY -7,3631923-01 PZ 
2 ,4 182983-01 SXO 0.0000000 SYO 0 .0000000 SZO 

- 5.51749b6+0l 
1. 1326354+02 

- l.5401011+01 

3.4639010+0) 
1. 694914 l +Ol 
3, 6000000+02 

- 4 .5584930-0 1 
n. 0000000 

FE8 , 1971, 14 HRS,, 19 MINS., 60.000 SECS. G,M, T. USNM USFT I SEC 

DAYS, 17 HRS,, 59 MINS., 59,999 SECS. G.E,T , RAGR ,352046761914465+003 

RXYZ 
f< DXYl 

.19452370562700886+001 
- . 53148391443579721+000 

. 144 5101 5569787958+002 
-. 11819426869705422+001 

,46 177838722675063+001 
- ,58251344576037469+000 

, I FN nCENTRIC 
XL 7. 2230086+04 Yl 
i' l 1.688509 9 +05 OECL 

i_Lf :NCGQ. APHIC 
x s l .63 1'.d ')44+05 

,:. LT S 1 .6 791250+05 
LT ') -1.4 5 7 75 21-01 
LIN l. 6C:-7 5 147+0 2 

• . .! r1>·\ITR IC 

YS 
LATS 

LNS 
LAN 

x 6.6992672+03 y 
5,2675267+04 DEC 

:;rc G~APH IC 

XG -2 . 5135950+02 YG 
ALT 4.92323!:J4+ ')4 LAT 

r~R TH-~CON PLAN E 
x·~P -4.70-'16l l ;.+o 4 YMP 
!~MD 5.2675267+04 OEMP 
X'-1 :; -4.7f)9t> ll5+r)4 Y"1E 

?Lf1 N E- T~RY COOPiJI NATF.S 
XM -b.55 3 '1A2 ".'+04 YM 
fi'-1 2. l 4277B5 +05 DEM 

XSlJN 5. 9 358 11 6+07 YSUN 

- 1 .3 249188+05 Zl 
-2.6658491+01 RAL 

3.7 ~5 0992+04 ZS 
-6. 4248829+00 LONS 

3,5343 71 8+0 1 LTE 
-2.5f.6Cl30 l+ Ol LAP 

4.97603 37+04 l 
t .7572530+01 KA 

5.0216573+04 ZG 
1 ,757975 1+01 LO~ 

2 . 1656 1 31+04 lMP 
-1.0293322+01 RAMP 

2. 1656131 +04 lME 

l . 8226022+ '15 lM 
2.5326229+01 RA M 

- 4,8753381+07 ZSUN 

GE1CENTRIC OSCULATING ELEMENTS 
SMf\ 1 . 1729060+05 ECC 9.7046 lQ6-0 l I NC 

VH - l . 11 Q~620+03 RN~P -4.442850~+0 1 APMP 
TA - l .5~75250+02 EA -5.54 12282+0 1 MA 

:f !C F. NTR IC UN IT VECTCIRS 
WX -4.711~104-0l WY -2 . 10 30236- 01 
rJx 7.2f. ll85'l3-0 l QY -6.4313878-0l 

"*"*q:* CSM I EAPTH REF , /PHASE 10 1- 82 
MF.AN-OF-EPOCH 1971 

hZ 
Ql 

. l b3 10100 0000000+003 HRS. F ROM LAU NCH 

,; ~ S T l!.~T COf"l~Ol~A TES ( E:R AND ER/HR J 

- 7.5758657+04 DXL 
-6. 140227 7+01 VL 

- 1.8894511+04 
l .28 62078+01 
3.9 9 16205+00 
1. 4724722+02 

DX ~ 
VRS 
LNE 

DR 

4 . 1466310+01 DYL 
6, 7789421+03 PTHL 

7. 2200311+03 DYS 
8.3057588+03 PTR 

-l. 7483217+02 DSMP 
6.120l2ol+03 VT 

-6. 163 8 124+0 3 DZL 
6 . 4530384+01 All 

- 4,0960238+03 DZS 
4,7463992+01 AZR 
5.0164379-01 RSMP 
5.6151365+03 SEASV 

1.5 903341+04 
802333552+01 

DX -3,0893592+03 DY -6.8 702841+0 3 DZ 
V 8.2589221+03 PTH -7.3197384+ 01 AZ 

1 . 5903340+04 
9,0286791+01 

DXG 2 . 0l4C787+04 DYG -7, 1202873+03 DZG 
VE 2.1629024+04 PTE - 2.1441322+01 AZE 

-9. 4124144+03 DXMP 
[ ,55301 07+02 VMP 

-9 . 4124144+03 OXME 

9. 166 1 998+04 DXM 
1.097 7581+02 LOM 

-2, 11 40 655+ 07 RAS 

3.1062460+01 RAN 
-4.08Q4562+00 INMP 
-9,6363553+ 00 SLR 

6.3473514+03 DYMP 
8,2589219+03 PTMP 
6.3473514+03 DYME 

-3,1308255+ 03 DYM 
1. 177 2905+ 0 2 VM 

- 3,9397736+01 LOS 

- 6 , 5946803+01 APF 
2.8279161+01 APO 
6.8267328+03 PER 

-5.2713903+03 OZMP 
- 7,3197384+01 AZMP 
- 5.2713903+03 DZME 

- 7 . 0647172+02 OZM 
3.2588 3 94+03 ARGM 
3.2855550+02 OES 

-6, 2059944+01 RP 
2.3111666+05 TFP 
2. 7987445+02 MTA 

P,5<60531-0l PX - 5.0007392-01 PY - 7.3630525- 01 PZ 
2 . 41757~2-0 I SXO 0.0000000 SYO 0.0000000 SZO 

-2.82l_jQ2)b+03 
-9.1657999+Jl 

-2.817£69-.•02 
-8.585 7Ut.l+Jl 

3. 039Q5c:d+Ol 
- 3.430049 ~H01 

-3.3A5'J788+u3 
1.1603384+J£ 

-3. 3859u0.C::+03 
- 9.2980713+01 

3.651S73L+i)2 
1.164845 ..::'.+02 
3.6519732•0£ 

- 5.6467491HLIL 
l ·13 7 797 8•)2 

- 1. 5388044+01 

3. 4645::i;o•03 
l .6949l58+J2 
3.600UOOO+J2 

-4-558(:9!J4-0l 
o. 000000() 

FEB. 1971, 15 HRS ., 19 MINS., 60.000 SECS. G.M. T. USNM USFT I SlL 

6 DAYS, 18 HRS., 5° MINS., 59.999 SECS. G.E.T . RAGR .708782888b76964+J0l 

RXY l 
RDXYZ 

.14083582 584610002+10 l 
-.54 221234030600464+0 00 

. 1322617990 1211 865+00? 
-. 1270676 15138056 25+001 

• 4021100140 651792o+ro1 
- • 61016851687238189+000 

,·, r u:r-:11( FNTR I c 
XL 7.223340 1+04 Yl 
t.L l .72oCl':58+15 DECL 

<../ LF. NO GRAPHIC 
XS l.6797 ~26+05 

,\L T S l. 7l 668rlA+')5 
LT\ - 1 . 445') 52 9-') l 
l I \ l.6P97139+')2 

.; (e,.JTRIC 

vs 
LAT S 

L NS 
LAr\ 

'+.8502922+')3 y 
4 . 7'355Ml 8 "'04 DEC 

"fr.GR APHIC 
xr. 1 . 0433'>84+04 
ti. T 4.44 l 2a51+04 

.. . ~ .. rr- t-i r. or~ PL ANE 

YG 
LAT 

<'!P -4.3)17557+~4 YMP 
~ ~? 4.7e55~ 1 8+04 GEMP 
X"1t -4.3017"'57+04 YME 

f' \ 1\1\!tTAP Y c on RotN.ATES 
XM -6. 7 38 1109+04 YM 
J< -1 2.1434579+')5 DEM 

XSlJ\J 5 • .,:039 7647+07 YSUN 

- 1.36283 9 9+0 ~ ll 
-2. ~6&9326+01 RAL 

3 . 483044 1 +04 ZS 
-6. 33 58995+00 l ONS 

3. 48 3790B+Ol L TE 
-2 . 3015630+01 LA P 

4. 55 5n084+04 
1.6823660+01 >A 

4.4603517+04 LG 
l.6831311+0 1 LO' 

l .88581)44+04 ZMP 
-l.1"144151+01 l<Af>'P 

1.8858044+04 ZME 

1.8183407+05 ZM 
2.521 761 5+01 RAM 

- 4.8713601+07 ZSUN 

Gr:OC f. fll TQlC OSC ULATI NG ELEMENTS 
S'-'.'.I l.l72ql04+'15 ECC S.7045567-01 I NC 

VH -l.0t09574+03 RNMP -4.494 7308+01 APMP 
T A - 1. 520599 3+02 EA -5.2412127+1)1 MA 

~t:fJ CF.NTQ IC UNIT VECTOPS 
WX -4.7111553-0 1 WY 
1,,A 7. 265q 73 A-0 1 QY 

-2. 103 1694-01 
- 6.4314698-0 1 

wz 
oz 

- 7 . 7472852+04 OXL 
-6,2075462+0 1 Vl 

-1.9048356+04 
l, l 71426 1 +O l 
3.9 416461+00 
l .3385 1S7+02 

1. 38~0771+04 
Q. 392 1897+('11 

1 . 3850770+04 
7.6834067+01 

DXS 
VRS 
LNE 

DR 

DX 

DXG 
VE 

-<;,[675 175+03 DXMP 
[ ,563283 1+02 VMP 

-9.1675175+03 DXME 

9. 13 23622+04 OXM 
1.1033343+02 LOM 

-2. 1123407+07 RAS 

3, 1059588+0 1 RAN 
- 4 . 0883275+00 !NMP 
-B,35 12552+00 SLR 

8,5663 117-0 1 PX 
2.4169866- 01 sxo 

- 2 . 9963221+01 DYL 
7.2865085+03 PTHL 

7 ,H45254+03 DYS 
8 . 832498q+Q3 PTR 

-!, 7486661+02 DSMP 
6.5739442+03 VT 

-6,6540380+03 Dll 
6.4449800+01 All 

-4,4180615+03 DZS 
4,8008186+0 1 AZR 
4,9773392 - 01 RSMP 
5,89A83B3+03 SEASV 

-3.1517203+03 DY - 7.3860656+03 
8,7787581+03 PTH - 7.2580517+01 

oz 
AZ 

1 .5723 799+04 DYG 
1 ,983 7726+04 PTE 

6, 7 860715+03 DYMP 
8, 7787581+03 PTMP 
6, 7860715+03 DYME 

-3, 1217571+03 DYM 
1.0324560+02 VM 

- 3,9356095+01 LOS 

-b.5942903+01 APF 
2,8275877+01 APO 
6.8276074+03 PER 

-5.0010642- 01 PY 
0,0000000 SYO 

- 1.1563658+04 DZG 
-2.4976 175+01 AZE 

-5.5496587+ 03 DZMP 
-7.25805 15+01 AZMP 
-5.5496587+03 DZME 

-7 .3202753+02 DZM 
3.2580337+03 ARGM 
3 .1355607+02 DES 

-6.20 648 14+01 RP 
2 .3109710+05 TFP 
2. 7964026+02 MTA 

- 7,3629394- 01 PZ 
0.0000000 szo 

-2.S69itl9 7+ U3 
-9.03 78008+01 

-2. 3452691+02 
-8. 5 1903'15+ 0 1 

2.99 17875+ 0 1 
-3.5()7£967+ 0 1 

-3.546 7 290+0 3 
l. l650 UO l+U£ 

-3.5467289+J3 
- o. 373530b+{Jl 

4.6595937+02 
l.l6l95lti +O Z 
4. 6595(j j 7+02 

-5. 775399;+02 
1 . 142 9~ 7 2+02 

- 1.5375069+01 

3.404990ti+03 
1 .6949 171•02 
3 o600UOOO+J2 

- 4. 5581 £26-01 
o. 0000000 

P' 
.. 

.. 

( 

( 

~ 
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•••<-+• CSM I EARTH REF. /PHASE IOI- 83 
MEAN-OF-EPOCH 1971 

.164000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

861 

FEB. 1971, 16 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

6 DAYS, lq HRS., 59 MINS., 59.999 secs. G.e.r. RAGR .221288958~91146+002 

RXYZ 
ROXYZ 

.86108599725407680+000 
-.55208959481463368+000 

. 1190 2556318 132885+002 
-. 13608753351143779+001 

.33958512413253467+001 
-.64262929012529717•000 

SELENOCENTRlC 
XL 7.2195476+04 YL 
RL I. 7666467+05 DECL 

S EL ENO GRAPHIC 
XS 1.7266171+05 VS 

ALTS l.7572617+05 LATS 
LTS -1.4323559-01 LNS 
LIN 1.6792851+02 LAN 

GEOCENTRIC 
x 2.9655229+03 y 
R 4.2730336+04 DEC 

GEOGRAPHIC 
XG 1.8188271+04 VG 
ALT 3.9287267+04 LAT 

EARTH-~CON PLANE 
XMP -3.8663566+04 YMP 
RMP 4.2730336+04 DEMP 
XME -3.6663566+04 YME 

PLANETARY COORDINATES 
XM -6.9229953+04 YM 
RM 2.1441331+05 DEM 

XSUN 5.9437\47+07 YSUN 

- 1.4040120+05 ZL 
-2. 6665066+0 l RA L 

3.2107820+04 ZS 
-6.2289599+00 LONS 

3.4332102+01 LTE 
-2.0153553+01 LAP 

4.0991613+04 l 
1.5884267+01 RA 

3.6855032+04 ZG 
1.5892410+01 LON 

1.5845261+04 ZMP 
-l.1958505+01 ~AMP 

1.5845261+04 ZME 

1.8139281+05 ZM 
2.5106975+01 RAM 

-4.8673795+07 ZS UN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1727154+05 ECC 9.7045032-01 INC 

VH -9.9021497+02 RNMP -4.5465409+01 APMP 
TA -1.4997240+02 EA -4.9081589+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 7107281-0l WY 
QX 7.2660679-01 QY 

-2.1032702-01 
-6.43\5367-01 

•••••• CSM I EARTH REF. /PHASE 101- 84 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.165000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER ANO ER/HR I 

-7.9282558+04 OXL 
-6.2787390+01 VL 

- 1.9168440+04 oxs 
1.0534280+01 VRS 
3.8913805+00 LNE 
4.6212651+01 OR 

-9. 6696646+01 DYL 
7.9209214+03 PTHL 

8.1850591+03 DYS 
9.4798900+03 PTR 

- 1, 7490139+02 OSMP 
7 . 1489222+03 VT 

-7.2691248+03 OZL 
6 .4493536+01 UL 

-3.1450711+03 
-8. A81<293+Jl 

-4.7797043+03 DZS -l.6598247+0< 
4.8948054+01 AZR -8.4346610+01 
4.9382471-01 RSMP 2.9445440+01 
6.2258513+03 SEASV . -3. 7359251+01 

1. 1695086+04 
8.5862165+01 

OX -3.2091339+03 DY -8.0266208+03 DZ -3.7354144+03 
V 9.4169263+03 PTH -7.1785923+01 AZ 1.170436!+02 

1.1695085+04 
6. 3733270+01 

OXG 1·0333324+04 DYG -1.4285327+04 DZG -3.7354137+03 
VE 1.8022249+04 PTE -2.9758592+01 AZE -9.4902279+01 

-8.8538645+03 OXHP 
1.5772540+02 VMP 

-A.8538645+03 OXHE 

9.09 77643+04 OXH 
1.1088974+02 LOH 

-2.1106148+07 RAS 

3.1057254+01 RAN 
-4.0872568+00 INMP 
-7. 0657897+00 SLR 

7. 3 39 29 38+03 DYMP 
9.4169263+03 PTMP 
7.3392938+03 OYME 

-3.1124373+03 DYH 
8.8760841+01 VH 

-3.9314458+01 LOS 

-6.5 939946+01 APF 
2.8273294+01 APO 
6.8282730+03 PER 

-5.8697231+03 DZMP 
- 7.1785923+01 AZHP 
-5.8697231+03 DZME 

-7.5749613+02 OZH 
3.2572337+03 ARGM 
2.9855664+02 DES 

-6.2068567+01 RP 
2.3107774+0S TFP 
2.7980624+02 MTA 

8.56c5219-0 I PX - 5.0013295-0 1 PY - 7.3628519-01 Pl 
2.4165246-0 I sxo 0.0000000 SYO 0.0000000 szo 

FEB. 1971, 17 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM 

5.9968365+02 
J .1581100•02 
5.9968365+02 

-5.9034335+02 
1.14811H+02 

-1.5362088+01 

3.4653374+U3 
I .6949181+J2 
3, 60000D0+02 

-4.5579724-01 
o. ooouooo 

USFT I ScC 

DAYS, 20 HRS •• 59 MINS., 59.999 SECS. G.E.T. RAGR .371699,28314J9o•002 

RXYZ 
ROXYZ 

.30502481164417366+000 
-.55934863914677664+000 

. 1 ~453686793094582+002 
-.15236104228517660+001 

.27343558429416158+001 
-.68 164246645340939+000 

SELENOCENTRIC 
XL 7.2121682+04 YL - 1.4493468+05 ZL -8. 1207158+04 OXL - 1.4846143+02 · DYL 

8.7456132+03 PTHL 
-8. 0734221+03 DZL 

6.4714573+01 All RL l.8111378+05 DECL -2.6639568+01 RAL -6.3544369+01 VL 

SELENOGRAPHIC 
XS 1. 7771321+05 

ALTS J.8017528+05 
LT S -1.4196551-01 
LIN l.6646428+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 1.0504852+03 y 
3. 7227839+04 DEC 

GEOGRAPHIC 
XG 2.2588697+04 VG 
ALT 3. 3784644+04 LAT 

EARTP-~OON PLANE 
XMP -3.4002()86+04 YMP 
RMP 3• 7227839+04 DEMP 
XME -3.4002086+04 YME 

PLANETARY COORDINATES 
XM -7.1071197+04 YM 
RM 2.1448042+05 OEM 

XSUN 5.9476~15+07 YSUN 

2.9156571+04 ZS 
-6. 0975440+00 LONS 

3.3826303+01 LTE 
- 1.7025684+01 LAP 

3.6001802+04 
1.46 52397+01 

l 
RA 

2.8053235+04 ZG 
1.4661086+01 LON 

1.2586734+04 ZMP 
-1.3113933+01 'AMP 

1.2586734+04 ZME 

1.8093648+05 ZM 
2.4994328+01 RA~. 

-4.8633964+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 1.1726232+05 ECG 9.7044585-01 INC 

VH -9.2369196+02 RNMP -4.5982791+01 APMP 
TA -1.4729214+02 EA -4.53~6756+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4. 7104032-01 WY 
QX 7.2061358-0I QY 

•••••• CSM 

-2 .10 33 322-01 
- 6.4315891-01 

Wl 
QZ 

-l .9738167+04 
9.3172419+00 
3.8408280+00 

-3. 79 805 70+08 

9.4169398+03 
8.8328657+01 

oxs 
VRS 
LNE 

OP 

ox 
v 

8.9042244+03 DYS 
1.0307500+04 PTR 

- 1.7493652+02 DSHP 
7.9077066+03 VT 

-5. 1918811+03 ozs 
5 .0101314+01 AZR 
4.8991616-01 RSMP 
6.6115608+03 SEASV 

-3.2513286+03 DY -8 .8562977+03 
1.0232500+04 PTH -7.0720057+01 

oz 
AZ 

9.4169391+03 
5.1158694+01 

OXG 4.4881311+03 DYG -1.5101259+04 OZG 
VE 1.6244700+04 PTE -3.6483098+01 AZE 

-8.4465557+03 OXMP 
1.5968669+02 VMP 

-8.44c5557+03 DXMF 

9.0624098+04 OXM 
1.1144472+02 LO~ 

-2. 10~9878+07 RAS 

3.1055440+01 RAN 
-4.0862699+00 INMP 
-5.7799511+00 SLR 

8.0679676+03 DYMP 
I. 0232500+04 PTMP 
8.0679676+03 CYME 

-3.1028671+03 OYM 
7.4274758+01 VM 

-3.9272828+01 LOS 

- 6.5937845+01 APF 
2.8271357+01 APO 
6 . 8287518+03 PER 

-6.2444424+03 OZHP 
-7,0720057+01 AZMP 
-6.2444424+03 DZME 

-7.8287566+02 OZM 
3 ·2564381+03 ARGM 
2.8355721+02 DFS 

-6.2071290+01 RP 
2.3105904+05 TFP 
2.7977323+02 MTA 

8.5666852-01 PX -5. 0015368-01 PY - 7.3627885- 01 Pl 
2.4161809-01 sxo 0.0000000 svo 0.0000000 szo 

-3.3591019+03 
-A.6797546•01 

-6. 10097S7•JI 
-8.3195151•01 

2. 897330 7• 01 
-3.95 107<1!+01 

-3.9621865+J3 
1.1769115+ 0< 

-3.962 1870+ 03 
-9.6897581•01 

7.8670033•0.Z 
l.1527llo• 02 
7-867063.:H-02 

-6. 030tl<t58•02 
l . 1532t>7o+J £ 

-1.534'<09 7• 01 

3.4655890•03 
l .694916o+J2 
3. t 00000(H02 

-4.55 71:1470- 0l 
0.0000000 

I EARTH REF. /PHASE IOI - 85 
MEAN-OF-EPOCH 1971 FEB. 1971, 18 HRS., 19 MINS., 60.000 SECS. G. M.T. USNH USFT I ScC 

.166000000000000•003 HRS. FROM LAUNCH 6 0.AYSt 21 HRS., 59 MINS., 59.999 SECS. G.E. T. RAGR .522110298037045+00 2 

RESTART COORDINATES l ER ANO ER/HR I 

RXYZ 
ROXYZ 

SE LFNOCENTRIC 

-.25528674777537112+000 
-.5593 7678599340862+000 

.88376373708954601+001 
-. 17202083359673037+001 

XL 7.2027509+04 YL -l.50 02891+05 ZL -8.3273565+04 OXL 
OL 1.8609439+05 OECL -2.6582 134+01 RAL -6.4354762+0 1 VL 

.20294976949203079+001 
-. 72990873150731132+000 

-1.5 844428+02 DYL 
9 .8819391 +03 PTHL 

-9.1908990+03 OZL 
6.5210488+01 All 

-3.62698 14+ 03 
-8. 3996771+01 



SELENuGRAPHIC 
XS 1.8327135+05 

ALTS 1.8515589+05 
LTS - 1 .4069580-0 1 
LIN 1.6424763+02 

GtOCE NTR IC 

vs 
LATS 

LNS 
LAN 

x -B.791Q059 +02 Y 
R 3.1240837+04 DEC 

GEOGRAPHIC 
XG 2.3514206+04 VG 
ALT 2.779748 0+04 LAT 

EARTH-~QON PLANE 
XM P -2.884060 0+04 YMP 
RMP 3.1240836+04 OEMP 
XME -2.8840600+04 YME 

PLANoTAR Y COORDINATES 
X"I -7.29Q6Aq9+ 04 VM 
~M 2.1454712+05 OEM 

XS UN 5.95 16051+07 VSUN 

2.5942863+04 zs 
-5. 9304870+00 LONS 

3.3320506+01 LTF 
- 1.355 1681+01 LAP 

3.0436236+04 z 
1 .2928 101+01 RA 

1.9344753+04 ZG 
1.2937328+0 1 LON 

9.0415555+03 lMP 
- l.4653645+01 RAMP 

9.0415555+03 ZME 

l .8046514+05 ZM 
2.4879686+01 RAM 

-4. 8594106+07 ZSUN 

GEOCENTR IC OSC ULATING ELEMENTS 
SMA 1.17 25405+05 ECC 9. 70442 34-0 l INC 

VH -9.4017277+ 02 RNMP -4 .6499423+01 AP~P 
TA -1.4363~12+0 2 EA - 4.0R95433+0l MA 

GEnCFNTR I C UNIT VECTORS 
WX -4.7 101 760- 01 WY 
QX 7.2661782-01 QY 

-2. 1033622- 0 l 
-6.43 16295-0 1 

*(.**** CSM I EAR TH REF. /PHASE 101 - 06 

Wl 
QZ 

862 

-1. 9227607+04 
A005b9394+00 
1. 7 099930+00 

- 3.7900576+08 

6.9894551+03 
9. 16 54603 +01 

oxs 
VRS 
LNE 

OR 

ox 
v 

6.9894551+03 OXG 
3.9443573+01 VE 

- 7 .9 031600+03 OXMP 
1 .6259374+02 VMP 

- 7. 9031600+03 OXME 

9.0263021+04 OXM 
1.1199838+02 LOM 

-2. 1071596+07 RAS 

3. 1054134+01 RAN 
- 4 . OB 54366+00 INMP 
-4.4937202+00 SLR 

B.5668020-01 PX 
2.4159459-01 sxo 

9.9237330+03 DYS 
1. 1428824+04 PTR 

- 1. 7497199+02 DSMP 
0.9713604+03 VT 

- 5.6670693+03 ozs 
5 . 1710522+01 AlR 
4·8600785-01 RSMP 
7.0804456+03 SEASV 

-3.25 14922+03 DY -9.9990635+03 OZ 
1 . 1338181+04 PTH -6.9200478+01 AZ 

- 1.3231352+03 DYG 
1.4665630+04 PTE 

9 . 0901289+03 OVMP 
1.1338181+04 PTMP 
9.0907289+03 OYME 

-3.0 930479+03 OVM 
5.9 707347+01 VM 

- 3.9231204+01 LOS 

-6.5936513+01 APF 
2.0270031+01 APO 
6.8290695+03 PER 

- 5.0016893- 01 PY 
C.0000000 SYD 

- 1.3976020+04 OlG 
- 4 . 6201885+01 AZE 

- 6 . 6910106+03 OZHP 
- 6 . 9200476+01 AZMP 
-6.6910186+03 OZHE 

-0.0816441+02 OZM 
3.2556472+03 ARGM 
2.6055777+02 DES 

-6.2073094+01 RP 
2.3104235+05 TFP 
2.7974367+02 MTA 

- 7.3627447- 01 Pl 
0 .0000000 szo 

l. l 313060+J2 
- 8 . 1507240+01 

2.8501453+01 
-4.2408836+01 

-4.2427440+03 
1.1048277+02 

- 4 . 2427444+03 
- 1.0091015+02 

1.0692356+03 
l.1444bl8+J2 
1 . 0692356+03 

-6. 1576270+0 2 
1 . 1584185+02 

- 1.5336099+01 

3.4657555+03 
l. 6949191+ 02 
3.fOOOOOu+02 

- 4.5 57 7511-01 
o. 0000000 

MEAN-nF-EPOC H 1971 FEB. 1971, 19 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

• 167000000000000+003 HRS. FROM LAUNCH DAYS, 22 HRS . , 59 MINS., 59.999 SECS. G.E.T • RAGR .67252096 7760695+002 

r<[STAR T COORD INATES ( ER AND ER/HR I 

RXYl 
RDXYZ 

-.80688199472403492+000 .69800214975433585+001 
-.20 10 98 0 3184 793541+001 -.53770566084 178 2 19+000 

'ELENOCFNTRIC 
XL 7 . lq57464+04 Yl 
RL l.ql85645+05 OE CL 

SELENOGRAPH I C 
XS l .B958'"t01+')5 

ALT S 1.9091195+05 
LTS - l. 3942601-01 
LIN l .6043283+02 

G me FNTP I c 
-2. 778 8400+03 

2.45911q99+1) 1• 

GEOGRA PHI C 

vs 
LAT S 

LN S 
LAN 

y 

DEC 

-1.5594012+ 05 lL -B.5520182+04. DXL 
-2.6471389+01 RAL -~.5229371+01 Vl 

2.2426 15 2+04 ZS 
-5.705A900+00 L ONS 

3·28 1471 3+01 LTE: 
-9.580178Q+00 lhP 

2.4038730+04 
1 .024635 7+0 1 RA 

- 1. 9074 760•04 
6. 74 62444+ 00 
3.7388795+00 
l .4 7008 17+02 

4. 3742698+03 
9.65940 54+0 1 

oxs 
VRS 
LNE 

OR 

ox 
v 

• 12701376944412748+001 
- • 7913A008213360883+000 

-4.3000552+ 01 DYL 
1 . 1603358+04 PTHL 

1.1522385+04 ovs 
1 . 3090216+04 PTR 

-1.7500780+02 OSMP 
1.06 15655+04 VT 

-3. 1259893+03 OY 
1.29 86911 +04 PTH 

- 1.0902376+04 OZL 
6.6188392+01 AZL 

-6.2130490+03 ozs 
5.4141'.59+01 AZR 
4.8210037-01 RSMP 
7.6727524+03 SEASV 

-1.1735737+04 oz 
- 6.6805226+01 AZ 

XG 2.1094 36?+04 YG 
ALT 2.114742 1+04 LAT 

lo! A57925+04 ZG 
1.02 55 768+01 LON 

4.3742694+03 
2.9341958+01 

OX G - 6 . 7776446+03 OVG -1. 1001541 +04 OZG 
VE 1.3 716083+04 PTE -6. 0497775+01 AZE 

EART H-,.,OON PLANE 
XMP -2.2959266+04 Y"4P 
RV.P 2.45QOGA9+0 4 DEMP 
XMf -2. 29')926t+04 YME 

PLAJ\JETllRY COORD INAT ES 
XM -7.473~ 312+04 YM 
R'"I 2.l46l341+05 DEM 

XSUN 5.9555455+0 7 YSUN 

5. 1568 9f4+ 0 3 lMP 
-1.6881599+01 F<AMF 

'5 .1568964+03 ZME 

1 .799788 5+05 ZM 
2.47C3071+01 PAM 

-4.8554223+07 zsu~ 

GECCEN TRIC OSCULATING ELEMENTS 
SMA 1 . 17 24 , 30+05 ECC 9.704 40 31-0 l INC 

Vii -7.3965~84+02 RNMP -4.7015240+01 APMP 
TA -l.38097Q0+0 2 EA -3.5477933+01 "IA 

GErUNTq l C UNIT VECTORS 
WX -4. 7100 432-fl l WY -2 .1133687-0 1 
QX 7 .26b l Q2 1- 0l QY -&.431665q-n1 

****** CSM I t:AR TH PEF. /PHASE 101 - 87 

wz 
Ql 

-7.14 10981+03 OXMP 
1.6734085+02 VMP 

- 7.1410981 +03 OXME 

FJ.9894451+04 DXM 
1.1255069+02 LOM 

-2. 10 54 304 •0 7 RAS 

3. 1053340+0 1 RAN 
-4.0848834+00 INMP 
-3.20 70459+00 SLR 

8.5068743 -0 1 PX 
2.4158069-0l sxo 

l.068C037+04 DYMP 
1.2 906911+04 PTMP 
1.0680037+04 OVME 

-3 .O 029808+03 OYM 
4.5298597+01 VM 

-3.9 189586+01 LOS 

- 6 .59 35845 +01 APF 
2.8269266+01 APO 
6.8292570+03 PER 

-5. 0017940-01 PY 
0.0000000 svo 

- 7 .2 239602+03 OZMP 
- 6.6805224+01 AZMP 
- 7.2239602+03 OZME 

-8. 3336053+02 OZM 
3.2548606+03 ARGM 
2.5355832+02 DES 

- 6 .2074143+01 RP 
2 . 3103274+05 TFP 
2. 7972665+02 MTA 

-7.3627108-01 Pl 
0.0000000 szo 

-3. 97lt> 8-':. 1+03 
- 7 . 9554&2 l+Jl 

4. 4260 80tHOl 
- 7 .868392 2 +0 1 

2.8029dBb+J l 
-4.6653547+01 

- 4 . 6000589+ '.)3 

l . 19474• 0+J2 

-4.6000585+ 03 
- l . ll85848+J2 

l .552 7t>Ob+03 
l .1 301622•J2 
1. 5527606+03 

-6. 2837t>tJ2•02 
1 . 16356>6+)2 

- 1.53230•;+01 

3. 46 5 d5<t3+ 03 
1 . &949193+0.2: 
3.6000000+02 

- 4.5576905-0 1 
0. 00000()0 

MEAN- OF-EPOCH l Q7 1 FEB. 19 71, 20 HRS . , 19 MINS., 60.000 SECS. G.M.T . USNH USFT I Ste 

• l6 R0010 00Cl00000+003 HkS. FROM LAUNCH 6 DAYS, 23 HRS., 51? MINS ., 5q.<;qq secs. G.E.T. RAGR .B22~3l~374d4l~4•002 

R~STAKT COORD[N~TES ( FR ANU ER/HR I 

RXYl 
i:!: OXYl 

- . 130 5084943?454 78 5+001 .47214347451593737+001 
-. 256398526593 19 504+001 -.43 l>6b776D92 13203+000 

SE L ENOCEN Tf.I IC 
XL 7 .. 2065258+04 YL 
H 1 .9893924 +1)5 OECL 

~f lENGGRAPHIC 
XS l .Q 719258+05 

ALTS l .980C0 74+()5 
LT S - l .38 l5 5Q0-0l 
LIN 1.51 9125 4+02 

GH1CENTR IC 

vs 
LA TS 

LNS 
LAN 

-4. 4946257+()3 y 
l .b93f:l5 12+1J4 DEC 

GEOGRAPH IC 

-1.63217 35+05 ZL -8.7997261+04 DXl 
-L.6252789+01 RAL -0 . 6 177131+01 Vl 

1.8583469+04 ZS 
-5. 3694382+00 LONS 

3.23DA926+01 LTF. 
-4. 7601647+00 LAP 

1. 62 60307+04 
5 .[ 5 24010+00 

l 
RA 

- 1.8616189•04 
5.38 36659+00 
3.6874927+00 
A. 7 541508+0 l 

l. 5211667+03 
1 . 0 545 170+02 

oxs 
VRS 
LNE 

OR 

ox 
v 

.44169454 32 7221965+000 
- • 8666 77 77719544071 +000 

5.6 525926+02 OYl 
104728202+04 PTHL 

1.4 54'909+04 DYS 
1.6070502+04 PTR 

- 1 . 7504395+02 OSHP 
!. 36 72858+04 VT 

-1.4045228+04 OZL 
6.8178345+01 All 

-6.7195720+03 ozs 
5.8299296+01 AZR 
4·7819325- 01 RSMP 
8 .4447610+03 SEASV 

-2·5 074078+03 DY - 1.4903690•04 
1.5 930659+04 PTH -6. 2216007+01 

Dl 
AZ 

-4.396tHol+03 
-7. 034978 8+J l 

l .246b0o9+0J 
-7.2 51~ 50o+O l. 

2. 7558601+01 
-5.3 77787"+01 

-5 . 0377422+ 0 3 
1. 2060485+02 

XG 1. 55 10682•04 VG 
t~L T l .3 1..q4672+')4 LAT 

6. 6346058+03 ZG 
'l. 1593 84 7+ 00 LON 

1 . 5211666+03 
2.3158541+01 

DXG - 1.2 165670+04 OYG - 6 . 3063233+03 OZG - 5 . 03774 27•03 
Vf 1.4634470+04 PTE - 7 .4307210+01 AZE -l.H97581+02 

( 

(' 

( 

l 

l 



) 

EARTH-HOON PLANE 
XHP -1,5831255+04 YHP 
RHP l,6q38512+04 DEHP 
XHE -1,583 125 5+04 YHE 

PLANETARY COORDINATES 
XH -7,6559803+04 YH 
RM 2·1467928+05 DEM 

XSUN 5,9594027+07 YSUN 

8.0492707+02 ZHP 
-2.0595079+01 RAMP 

8.0492707+02 ZHE 

1.7947766+05 ZM 
2, 4644497+01 RAM 

-4,85 14313+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA l.1726304+05 ECC 9,7044331-01 INC 

VH -6,0845629+ 0 2 RNMP - 4.7530100+01 APMP 
TA -1.2795 132+02 EA -2.8162989+01 MA 

GEOCENTRIC UNIT VECTORS 
WX -4, 7100035-0I WY - 2.1033662-01 WZ 
QX 7,2661507-01 QY -6,4317306- 01 QZ 

863 

-5,9583127+03 DXMP 
I, 768006't+02 VHP 

- 5,9583127+03 DXHE 

8.9510428+04 OXH 
1.1310167+02 LOH 

-2.1037000+07 RAS 

3,1053093+01 RAN 
-4,0850114+00 INHP 
- 1,9197343•00 SLR 

8. 5668966-01 PX 
2.4 157346- 01 sxo 

1.3666355+04 OYHP 
1.5930659+04 PTHP 
1.3666355+04 OYHE 

-3.0726670 +03 DYH 
3,0800503+01 VH 

-3.9147973+ 01 LOS 

-6,5935692+01 APF 
2,8269016+ 01 APO 
6.0293591+03 PER 

-5,001B797- 0l PY 
0.0000000 S YO 

-7. 7615956+03 DZHP 
-6,221600't+OI AZHP 
-7. 76159 56+03 DZHE 

-8, 5846 217+02 DZH 
3.2540704+03 ARGM 
2,3055886+02 DES 

-6.207 4832+01 RP 
2·3106019+05 TFP 
2.7977584+02 HTA 

-7.3626550-01 PZ 
0 . 0000000 szo 

2.6027460+03 
1 , 0980276+0 2 
2 ,6027460•03 

-6.4092607•02 
1.1687119+02 

- 1.531006 3+01 

3.4659006+03 
1 .6949193+02 
3,6000000+02 

-4. 5576667-01 
0.0000000 

•••••• CSM I EARTH REF, /PHASE IOI- 88 
MEAN-OF-EPOCH 1971 FEB. 1971, 21 HRS., 19 MINS., 60.000 secs. G;H.T. USNM USFT I Ste 

• 169000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER ANO ER/HR I 

DAYS t HRS ., 59 HINs •• 59.999 secs. G.E.T • RAGR ,973342307207394+J0 2 

RXYl 
ROXYZ 

-.14768968401784893•001 
.43357133230586076+000 

.15578226926241450+001 
- • 41020 593935638402+001 

SELENOCENTRIC 
XL 7, 3290938+04 YL 
RL 2,0908n2+05 DECL 

SELENOGRAPHI C 
XS 2.0786154+05 

AL TS 2,0815062+05 
LT S -1.360860 2-01 
LIN 1.1189588+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

- 1.7359658+05 ZL 
-2,5681983+01 RAL 

1.4816769+04 ZS 
-4,6901921+00 LONS 

3.1803141+01 LTE 
2.1876389+00 LAP 

-9,0614146+04 DXL 
-6.7110959+01 Vl 

-1. 7096778•04 
4.0772567•00 
3,6358366+00 

-7.6500981•01 

DXS 
VRS 
LNE 

OR 

-.42949723t40822539+000 
-.76871119660478977+000 

5. 5 823300+03 DYL 
2, 3935425+04 PTHL 

2·3563628+04 DYS 
2.4568423+04 PTR 

-1.7508044+02 OSMP 
2.2673092+04 VT 

- 2•2960593+04 OZL 
7,1309052+01 All 

-4,5765024+03 DZS 
6,7347096+01 AZR 
4.7428649-01 RSMP 
9,4624689+03 SEASV 

- 3. 8148816+03 
- 2. 9590979•n 

5,2353087+03 
-4. 1260494+0 I 

2. 7087598+01 
-6. 2392460+01 

x -5,0863345+03 y 
R 7,5393861+03 DEC 

5.3650378+03 l - 1 .4791599+03 DX 2.5202222+03 DY -2 . 3044061+04 DZ -4,468291>+03 
-1.1314307+01 RA 1 .3347248 +02 V 2.4389677+04 PTH -4,6840333+01 AZ 1 , 1911087+02 

GEDGRAPH IC 
XG 5,q7044qq+03 VG 
ALT 4,0q58975+03 LA T 

4,3598344+03 ZG -1,4791597+03 
-1.1348108+01 LON 3.6138245+01 

OXG -2.2038957 +04 OYG -2.1011089+03 DZG -4.4682913+ 03 
VE 2.2585303+04 PTE -5. 1953896+01 AZE 1,2572297+02 

EARTH-~OON PLANE 
XMP - 5.7134995+03 YMP 
RMP 7,5393061+03 DEMP 
XME -5 , 7134995+03 YME 

PLANETARY COORDINATES 
XM - 7 , 8377272+04 YM 
RM 2.1474474+05 DEM 

XSUN 5.9634168+07 YSUN 

-3.4361133+03 ZMP 
-2,7833270+01 RAMP 
-3 , 4361133+03 ZME 

I, 78%162+05 ZM 
2,45 23984+01 RAM 

- 4.8474378+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA l.1758112+05 ecc 9,7052527-01 IN C 

VH -4.0063008+02 RNMP -4.8046869+01 APMP 
TA -9,556981 9+01 EA -l.5355404+01 MA 

GEOCENTRIC UNIT VECTORS 
WK -4, 7098616-01 WY 
QX 7.2661469-01 QY 

•••••• C SM 

-2 .1032397- 01 
-6.4317712- 01 

Wl 
QZ 

-3,5201411+03 DKMP 
- l .4897719+02 VM~ 

- 3 . 5201411+03 OXME 

8,9 134987+04 OXM 
1.1365129+02 LOH 

-2,1019685+07 RAS 

3,1051881+01 RAN 
-4.0830512+00 INMP 
-6, 3035639-01 SLR 

2,2645402+04 DYMP 
2.4389677+04 PTMP 
2. 2645402+04 CYME 

-3, 0621078+03 OYM 
1.6317062+01 VM 

-3,910~366+01 LOS 

-6,5936332+01 APF 
2•82686 02+01 , APO 
6.8291922+03 PER 

-5, 7703651+03 OZMP 
-4,6840333+01 AZMP 
- 5 . 7703651+03 OZHE 

-0,8346767+02 OZH 
3,2533004+03 ARGM 
2.2355940+02 DES 

-6,20H679+01 RP 
2.3169656+05 TFP 
2 , 8091493+02 MTA 

8.56 70057-0 l PX -5,0 020305- 01 PY -7.3626556-0l Pl 
2.415662 0 -01 SXO 0 ,0000000 SYD 0.0000000 SZO 

6,981765!+03 
9.5152201+01 
6,9817651+03 

- 6. 5340901+02 
1.1738544+)2 

- 1.5297063+01 

3.465b723+03 
l,6949188+02 
3 . 6000000+02 

-4.5575202 - 01 
0.0000000 

I EART H REF, /PHASE 101- ~9 
MEAN-OF-EPOCH 1971 FEB. 1971, 21 HRS., 47 MINS., 21.201 secs. G.H.T, USNM USFT I StC 

, 16945 5890807702+003 HRS , FROM LAUNCH DAYS, HRS •• 27 MINS., 21.201 secs. G.E.T. RAGR .104191314891448+003 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

-.65949590557430506 +000 
.413306112 2904 93 6 7•001 

-.58776018014336012+000 

SELENOCENTRIC 
XL 7 ,6932417+04 YL 
RL 2.1036644+05 DECL 

SELENOGRAP HI C 
xs 2.1533379•05 

ALTS 2.1542795+05 
LT S -1,3630 705-01 
LIN 4•6715466+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

- .44786443031030996+001 

-1,8074567+05 ZL 
- 2.4784424+0 1 RAL 

1.5424818+04 ZS 
-3,82078 77+00 LON S 

3.1572569+01 LTE 
7 .7035262+00 LA P 

-9.0701959+04 OXl 
-6,694350 1+01 VL 

-1.4417775•04 
4. 0972205+00 
3.6122001+00 

-1. 6001340+02 

oxs 
VRS 
LNE 

OR 

-.50646 190C89293379+000 
.1 1763439942683876• 001 

2, 7081478+04 DYL 
3.1703289+04 PTHL 

2.7503613+04 DYS 
3,6192377+04 PTR 

-I. 7509718+02 DSMP 
2, 7486186+04 VT 

-2,5 138203+04 DZL 
4,6803712+01 AZL 

1.6254733+04 ozs 
4.9415457+01 AZR 
4,7250632-01 RSMP 
2,3545651+04 SEASV 

x -2.2712601+03 y 
R 3.5068994•03 oe: 

-2.0242070•03 l - 1.7442211+03 OX 2,4024265+04 DY -2,6033038+04 OZ 
-2,9826049+01 RA -1,3829 173+02 V 3.6078234+04 PTH -6,2597913+00 AZ 

GEOGRAPHIC 
XG -1.405610 1+03 YG 2,69S2024+03 ZG - 1,7442210+03 OXG -2.9932860+04 OYG - 1 ,6286040+04 DZG 

VE 3,4755804+04 PTE -6.5255406+00 AZE ALT 6,5832333+01 LAT -2,9989231+01 LON 1.1751695+02 

EARTH-MOON PLANE 
XMP 1,5692698+03 YMP 
RMP 3 ,5 06899 3+03 DEMP 
XME l ,5692698+03 YME 

PLANETARY COORDINATES 
XH -7 ,9203677+04 YM 
RM 2.147 7 445+05 DEM 

XSUN 5,9652092+07 YSUN 

-3,0995638+03 ZMP 
-7.8 331930+~0 RAMP 
-3. 0995638+03 ZME 

1,7872146+05 ZM 
2.4468408+01 RAM 

-4.8456 165+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 1.1828840+05 ECC 9,7071076-01 INC 

VH -2,7041324+02 RNMP -4,8339646+01 APMP 

-4, 7795363+02 OXMP 
-6.3147485+01 VMP 
-4. 7795363+02 DKME 

8,8957738+04 DXH 
1,1390140+02 LOH 

-2. 1011788+07 RAS 

3,1041242+01 RAN 
-4 , 0017388 +0 0 INHP 

2. 7690457+04 OYMP 
3.6078234+04 PTMP 
2. 7690't57+04 OYHE 

-3, 0572131+03 OYM 
9.7100059+00 VM 

-3.9087"00+01 LOS 

-6.6004626+01 APF 
2.8292806+01 APO 

1 .5877034+04 DZMP 
-6.2 597920+00 AZMP 

1.5877034+04 OZME 

-8,9463455+ 02 OZM 
3.2529471+03 ·ARGM 
2.1672128+02 DES 

-6.1966377+01 RP 
2 .3311222+05 TFP 

7,4968190+03 
3.5735081+01 

1.6876497+04 
3. 7220430+01 
2.~872972•01 

-1. 539b232 - Jl 

6. 8317405+03 
0. 0973765+01 

6, 8371363+03 
0.0641247+01 

l .68l b561+04 
6,2726o50•Jl 
1.6810581+04 

-6.5907847+)2 
l , l 76l97b +Ji 

-l,529ll2b+Cl 

3, 4645761+O3 
1 . 6949191+02 



TA - 1. 2700249•01 EA - 1.5556847+00 MA -4. 5750350- 02 SLR 6.8276782+03 PER 2 .8345342+02 MTA 3.6000000+02 

GEOCENTRIC UNIT VEC TORS 
wx -4. 7109121- 01 WY -2 .0969773-01 wz 8,5 679633- 01 PX -5.0003830-01 PY -7.3669488-0l Pl -4. 5523975-01 
QX 7 .2666000- 01 QY -6. 42 98 994-0 l QZ 2.42 19358-01 sxo 0.0000000 SYO 0.0000000 szo 0 . 0000000 

EART H ENTRY RANGE AND TOUCHDOWN 
ENTRG 1. 2500000•03 ENTDT 2. 3333330-01 LATT D -2. 4584335+01 LONTD l.'t016149+02 ALTO 7 .0182567+01 SEATO 2.1415114+01 
OT SUN 1.1317000+01 

E ~TRY TE RM INATION 



) 

II-

Jf;5 

NON -FREE-RETURN TRANSEARTH 
COAST TO PERIGEE 



) 

967 

TABLE A- II.- NON-FREE-RETURN TRANSEARTH COAST TO PERIGEE 

•••••• CSM I MOON REF. /PHASE 102-
MEAN- OF •E POCH lq71 

0826911344416390+002 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

FEB . 1971 , 1 HRS., MINS., 28.084 SE CS . G.M.T. USNM USFT I SEC 

DAYS, 10 HRS., 41 MINS •• 28.084 secs . G. E.T. RAGR .2 391 5680355204 1+003 

RXYZ 
RDXYZ 

.2002801q410020991+000 

. 10107278492986211+001 
.19101897382713039•000 

-.86652 89 4738673347+000 
.82738870764547489- 001 

-.446 06281647527234+000 

SELENOCENTRIC 
XL 6.8975374+02 YL 
RL q.q485198+02 DECL 

SELENOGRAPHIC 
XS - q.6864 185+02 

ALT S 5.6358430+01 
LTS - 2.4528487- 01 
LIN l. 7679950+02 

TRALT 5.1117119+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPAL T 

x 8.5591448+04 y 
2 . 0~53365+05 DEC 

GEOGRAPHIC 
XG - 1.8655354+05 VG 
ALT 2.0509198+05 LAT 

EARTH-~OON PL AN E 
XMP -9. 3308412+02 
RM P 9. 9485198+02 
XME -2. 08533 36+05 
DI A 5. 2328739+00 

PLANEHRY COORDINATES 

YMP 
DEMP 
YME 

LIA 

XM 8.4901695+04 YM 
RM 2.0760028+05 DEM 

XSUN 5.6123498+07 YSUN 

6.5785664+02 ZL 
1 . 6643847+01 RAL 

2. 25 35582+ 02 
1 .49 99258+00 
7.5479218+01 

-4. 1019155+01 
5. 7117088+01 

ZS 
LONS 

LT E 
LAP 

1 . 6617287+05 z 
2.6316718+01 RA 

-1.1708660+04 ZG 
2. 6319236+01 LON 

3. 3282635+02 ZMP 
- 5.2577984+00 RAMP 

3 .3282663+02 ZME 
-6. 0837276+01 DOA 

1.6551501+05 ZM 
2.6356398+01 RAM 

-5. 1823975+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3 .056 1043+03 ECCS 1.3255295+00 INCS 

VH S 3. 0535255+03 RNMPS 5.0129964+01 APMPS 
TAS -2.0515 019-04 EAS - 7.5985854- 05 MAS 

SHENOCENTRIC UNIT VECTORS 
WX -3. 3 311134- 02 WY 
QX 7.1985418-01 QY 

4.2644566-01 
-6. 1715569- 01 

•••••• CSM I MOON REF. /PHASE lOZ ­
MEAN-O F-EPOCH 19 71 

wz 
Ql 

.83000 0000000000+00 2 HRS. FROM LAUNCH 

RESTART COOP.DINATES ( ER AND ER/HR I 

2.8494717+02 OXL 
4.3644096+01 VL 

2 .6040900+01 
l . 6690304+02 

-6.6643346+00 
-5. 5668986+00 

oxs 
VRS 
LNE 

OR 

5.8750627+03 DYL 
801614500+03 PTHL 

1.8405261+03 DYS 
8.1775143+03 PTR 
6 .5 883049+00 DSMP 

- 1.6633996-02 VT 

-5. 0368771+03 Dll 
- l.1695849-04 AZL 

7.9575260•03 DlS 
- l.1654614- 04 AZR 

8.1241702-01 RSMP 
8.1775143+03 SEASV 

- 2.5928315•03 
- 1.093649;+02 

-4 .0247450•0 2 
-9. 2822049+0 1 

6 .9007800•01 
- l.429H3 5+0 0 

9.2449800+04 
6.2 748147+01 

ox 2.9005039+03 Qy - 3 . 6150249+03 oz -2.029&053+ 03 
V 5.0597863+03 PTH -3. 0789954+01 AZ - 1.0307713+ 02 

9. 2449794+04 
1.83 59134+02 

OXG -3.5711403+03 OYG 8.7001325+04 DZG -2. 02981 24+ 03 
VE 8. 7098244+04 PTE -l.7041008+00 AlE -9.064 71 48+0 1 

-9. 1165404+01 OXMP 
1. 603689 4+02 VMP 

-9. 1164840+01 OXME 
2.6974050+00 LOA 

9 .2164854+04 OXM 
6 .2844232 +01 LOH 

-2.2472063+07 RAS 

1. 5467548+0 2 RANS 
- 1.1014991+02 INMPS 
-2.5 755 032 - 05 SLRS 

2. 7641770+03 OYMP 
8 . 1614500+03 PTMP 
2.5971058+03 OYME 
2• 142125 1+01 ORP 

-2 .9745588+03 DYH 
1. 8368743+02 VM 

-4.2 719127+01 LOS 

-1. 7553350+02 APFS 
1 • 7439834+02 APOS 
2.3135575+03 PERS 

7.6741958+03 DlMP 
- 1.1649391- 04 AlMP 

4.3337244+03 DZME 
- 5 .2578055+00 LRP 

1 . 4218522+0 3 DlM 
3.3446468+03 ARGM 
7 . 8124072+01 DES 

1 .3796332+02 RPS 
- 7.1070605+03 TFPS 

1.0613778+01 HTAS 

-9.0389960- 01 PX 6.9332554- 01 PY 6.6125862-01 Pl 
-3 . 1 769294-01 SXO -5.0545327-02 SYD - 9.0396298- 01 SZO 

FEB. 1971, HRS., 19 MINS., 60.000 secs . G.M.T. USN M 

-2. 74430lb +0 2 
-9.1935ll0+01 
-2. 744 ;, 019+02 
1.6036873•0 2 

5 .63026 18+ 02 
7 .1755930+01 

- 1 .6392403•01 

9. 9485 197+ 02 
8.269113 4•01 
1.3897432•02 

2. 8642054-0 l 
-4. 246 1283-01 

USFT I StC 

DAY S, 11 HR S., 0 MINS., .c oo secs. G.e.T. RAGR .24380247 11007 93+003 

RXYl 
RDXYl 

.406 3459 8063126 83 9+ 000 

.38235855761816049+000 
-. 11 871707933488 51 7+000 -. 70987374500178486-001 
- • 101390 12041549456+00 l -. 49244 760 8'3565 8512+000 

SELENOCENTRIC 
XL 1.39942 85 +03 YL -4. 08 85373+02 ZL -2 .4447580+02 DXL 2.2225374+03 DYL 

6 .9 185801 +03 PTHL 
-5 .8935085+03 DZL 

3.7453918+01 All 
-2.862452 6•03 

RL 1.4782 862+03 OEC L -9.5191854+00 RAL - 1 .62 86126+01 VL - l .13578 12+ J2 

SELENOGRAPHIC 
XS - 3.Q800569+02 

ALT S 5.3q79262+02 
LT S -2. 4490346-01 
LIN 1.7679889+02 

TRALT 5. 4055132+02 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPALT 

x 8.5756455+04 y 
R 2 . 0716954+05 DEC 

GE OGRA PHIC 
XG - 1.8623 747+05 VG 
ALT 2.0432787+05 LAT 

EARTH-~OON PLANE 
XMP -1.3349156+02 
RMP l.4782862+03 
XME -2. 0776433+05 
DIA 5.2332039+00 

PLANETARY COORDINATES 

YHP 
OEMP 
YME 

LI A 

XM 8.4357026+04 YM 
RM 2.0763084+05 OEM 

XSUN 5.6136468+07 VSUN 

l. 4449 964+03 
- 1 . 9178803•00 

7 .5 322825•01 
-4.1188367+01 
5. 7169907+01 

ZS 
LONS 

LTE 
LAP 

l . 6536560+05 
2.6289633+01 PA 

3.9438450+03 ZG 
2 . 62 92 159+ 01 LON 

l .4686601+03 lMP 
- 3.9837287+00 RAMP 

l .4686 583+03 ZME 
-6. 1003149+01 DOA 

1 . 6577446+05 ZM 
2.6383826+01 RAM 

-5.1812348+07 ZSUN 

SE LENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0590241+03 ECCS l.3252360+00 INCS 

VHS 3.0520679+03 RNHPS 4. 9954894+01 APMP S 
TAS 6.4768723+~1 EAS 2.7708976+01 MAS 

SELENOCENTRIC UNIT VECTORS 
WX - 3.3315822- 02 WY 
QX 7 . 1971121-01 QY 

4.2645428-01 
-6 .1728740- 01 

•••••• CSM I MOON REF. /PHASE 102-
MEAN- OF - EPOCH 1971 

wz 
Ql 

.840000000000000+002 HRS. FROM LAUNCH 

RESTART COOR DINATES I ER AND ER/HR I 

-4.9473913+01 
1 . 0203271+02 

-6. 6601279 +00 
-6.8415862+01 

oxs 
VRS 
LNE 

OR 

405146857+03 DYS 
6 . 9 375448+03 PTR 
605885165+00 OSMP 
4.2073485+03 VT 

5.2533703+03 ozs 
3. 7334029+01 AlR 
8 . 1121051-01 RSMP 
5.5161349+03 SEASV 

9·2022996+04 
6.2589331+01 

OX - 7.5 614706+ 02 DY -4. 4796050+03 DZ 
V 5. 0937584+03 PTH - 7 .4058006 +01 AZ 

9. 2022994+04 
l . 7878686+02 

DXG 6 . 1010914+03 OYG 8.3816719+04 DlG 
VE 8.4070031+04 PTE - 3.3399029+00 AZE 

-1 .0270123+02 OXMP 
o.5193539+01 VMP 

- 1 . 0270126+02 OXME 
2.6991228+00 LOA 

9.2267472+04 OXM 
6 . 3029992+01 LOH 

-2.2467021+07 RAS 

1.5467491+02 RANS 
- 1 . 1014451+02 INMPS 

1.0460181+01 SLRS 

5. 0744764+03 DYMP 
6.9185801+03 PTMP 
4.907~630+03 OYME 
2. 1226229+01 ORP 

-2. 9786845+03 OYM 
l . 7922752+02 VM 

-4.2 706120+01 LOS 

- 1.7553296+02 APFS 
1. 7439834+02 APOS 
2.3133885+03 PERS 

4.70 20563+03 OZMP 
3 . 7453918+01 AlMP 
1 .3620184+03 OZME 

-5.2579986+00 LRP 

1.4139035+03 OlM 
3.3442060+03 ARGM 
7 .3491410+01 DES 

1.3797559+02 RPS 
-7.1129530+03 TFPS 

100628992+01 MTAS 

- 3. 8631t1&.i::+J2 
-9.255<:383• 01 

6. 8852246• 01 
6.32435&6+01 

- 2 .3 038565•03 
-9.6157860•01 

-2 . 3030459+03 
-9. 0101836• J l 

0. 429476~+01 
-B. 6058732+Jl 

8. 42Glt.t 74j+Q l 
1.~018823•02 

5.5859609+02 
7 . 1924632•01 

- 1 .6388589• 01 

9.9490479•02 
8.2691163+01 
l .3898891+02 

-9.038953.5-01 PX 6. 9347373-01 PY 6.6113009- 01 Pl 2.8635849-Jl 
-3. 1776093-0l sxo -5. 1005028-02 svo - 9.0394438-01 szo -4.2459741-01 

FEB. 1971, HRS . , 19 MINS., 60.000 SECS. G.H.T. USNM USFT I StC 

DAYS, 12 HRS., 0 MINS., . coo SECS . G.e.r. RAGR .25 8843538073 11 8+003 

RXYl 
RDXYZ 

. 53856965 425469520+000 
·35583441788223593- 001 

-.97128134665937370•000 -.47809990625554333+000 
-. 745001356186123 47+ 000 -. 352808301936274 23 +000 



SELENOCENTRIC 
XL l.6547Q81+03 Yl 
RL 4.1642044+03 DECL 

SELENOGRAPHI C 
XS 2.2673326+03 

ALTS 3.2257109+03 
L rs -2.43668 12-0 1 
LIN 1.7679863+02 

TRALT 3 02264697+03 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

X B.4443088+0(• Y 
R 2.0507504+05 DEC 

GEOGRAPHIC 
XG - 1.7651310+05 VG 
ALT 2.0163338+05 LAT 

!=ARTH-ttlOON PLANE 
XMP 2.6793137+03 
RMP 4.lb42044+03 
XME -2.0505026+05 
DIA 5.23163 19+00 

PLANFTARY COORDINA TES 

y ,~p 

DtMP 
YME 

LI A 

XM 802583290+04 YM 
RM 2.0 772958+05 DE~ 

XSUN 5.6178447+07 YSUN 

-3.3450284+03 ZL 
-2. 329119\+0l RAL 

304721425•03 
-3.1672389•00 

7.4816443•01 
-4. 17584 96+0 1 

5. 7509674•01 

ZS 
LONS 

LTE 
LAP 

1.6325951 •05 
2.~326426+01 RA 

5.1258418+04 ZG 
2.6328990+01 LON 

3.1877675+03 ZMP 
- 5.3497406-02 RAMP 

3 .18776 56+03 Z ME 
-b. 1 569886+01 ODA 

l.6tit-0453+05 ZM 
2.6470938+01 RAM 

- 5.1774681+07 l SUN 

~ E L ENOCENTRIC OSCULAT IN G ELEMENTS 
SMAS -J. 0588438+03 ECCS lo3253663•oo INCS 

VHS 3.0~21579+03 RNMPS 4.9407451+01 APMPS 
TAS 1.0956 355+02 EAS 6·764 181 2+0 1 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3.3301102-02 WV 
QX 7.1953725-01 QV 

4.2646305-0 1 
-6.1745507-0l 

****** CSM I M08N REF . /PHASE 10 2-
MEAN-OF-EPOCH 1971 

wz 
Ql 

.850000000000000+002 HP S. FROM LAUNCH 

~ i:: START COORDINATC:S ( ER ANO ER/HR ) 

()6 0 

- l .6465443+03 DXL 
-6.09Ql695+01 VL 

-2 . 3007478•02 
5.6624430•01 

-6.6461150•00 
- 1.149440,1+02 

oxs 
VRS 
LNE 

OR 

2.0683605+02 OYL 
4.7959813+03 PTHL 

4 . 0908845•03 avs 
4.8237144+03 PTR 
6.5888586+00 OSMP 
4. 3816000+03 VT 

-4.3304730+03 OZL 
6. 6007434+0 l AZL 

2.5429023•03 ozs 
6.5277724+01 AZR 
8.0730223-01 RSMP 
2.0173750+03 SEASV 

-2.0507705•03 
-1.0023481•02 

-2.5 7941 96•02 
-9. 0451002•01 

6. 8346899•01 
7 .1584545•0 1 

9.0947634•04 
6. 2650535+01 

OX -2. 7850167+03 OY -2.9~23659+03 OZ -l.5065382+03 
V 4.3224405+.03 PTH - 7 .411167.0+0l AZ 7. l463869+Jl 

9. 0947635+04 
1.6 380700•02 

OXG 2.6137069+04 OVG 7.6045881+04 OZG - 1 .50655 00+03 
VE 8.04263 16+04 PTE -2.9629803+00 AZE - 8.9731565+01 

-3.8881416+00 OXMP 
4.9952998+01 VMP 

-3 . 8887189+00 OXME 
2.69n004+00 LOA 

9.25q4178+04 OXM 
~.3631 715+01 LOM 

-2.2450688+07 RAS 

1.5467443+02 RANS 
-1.10 13171•02 INMPS 

4.4333717+0 1 SLRS 

4.3050374+03 OYMP 
4.7959813+03 PTMP 
4.1386400+03 OYME 
2.0672456+01 OPP 

- 2.9918527+03 OYM 
l.6478818+02 VM 

-4.2664008+01 LOS 

- l.7553502+02 APFS 
1.7439929+02 APOS 
2 . 3143081+03 PERS 

2.1055667+03 DZMP 
6.6007438+01 AZMP 

-l.2330745+03 OZME 
-5.2575269 +00 LRP 

1.3881071+03 OZM 
3.3427851+03 ARGM 
5.8492455+0 1 DES 

1.3798811+02 RPS 
-7. 11 2932 1+03 TFPS 

l.0628052+01 MTAS 

l .8622350+02 
-B.4399549•0 1 

1 .8622356+02 
1. 5962792+02 

5.4423236+02 
1. 2470560+01 

- 1 .6376234+01 

9.9524455+02 
8. 2691163+01 
1.3898243+02 

-9.0389176-01 PX 609365493-01 PY 6.6096786-01 PZ 2.6629410-Jl 
-3.1782915-0 1 SXO -5. 1143125-02 SYD -9.0393562-01 SZO -4.245995 1-0 1 

fEH. 1971, Q HRS., 19 MIN$., 60.000 SECS. G.M.T. USNM USFT I SEL 

3 DAYS, 13 HRS., MINS ., .000 SECS. G.E.T. RAGR .273884605045443+003 

RXYZ 
ROXYZ 

.55067071840224048+000 
-.2 7485077752833329-002 

- .16665894815255831+001 -.8066089 1723298006+000 
-.65811339336329045+000 -.31042736137933891•000 

SELENOCEN TRIC 
XL l .Bq64733+1)3 Yl 
RL 6.6525677+03 DECL 

S EL ENOGRAPHIC 
XS 4.600~933+03 

ALTS 5.714074 1+0 3 
LTS -2.424322~-0l 

LIN 1. 7679844+02 
TRALT 5.7143320+03 

GEOCEN TRIC 

VS 
LATS 

LNS 
LMJ 

RPALT 

e.21os3 11+-04 v 
2.02744 1 8+!)5 DEC 

GEOG•APHIC 
XG - 1. 55 7 .')496+05 VG 
AL T 1.903')253+05 Ll\T 

f ARTH-f'OON PLANE 
X~P S.1281258+03 YMP 
RMP 6.6525676+03 OEMP 
XME -2.0269988+05 YMF. 
DIA 5.2235301+'1'.) Lt/I 

PLANETARY COORDINATES 
XM 8.0811A37+04 YM 
RM 2.078280 1 +')5 DEM 

XSUN 5.622'.)395+07 YSUN 

-5. 73q6234+ 03 I L 
-2.468 1 2lt>+O l RAL 

4.7914344+03 ZS 
-3.2005618+00 LONS 

7.4310069+01 LTE 
-4.2406372+0 1 LAP 

5.8910 133+01 

L.6167968+05 
2.6395980+01 RA 

9.3471636+04 ZG 
2.6398576+01 LON 

4. 2 364935+03 ZMP 
9o076~75 l -Ol RAMP 
4.236491<'1+03 ZME 

-6.2201397+01 DOA 

t.6741930+os z~ 

2.6555451+01 RAM 
-5.1736987+07 ISUN 

SE LENUCENTRIC OSCULATING ELE~ENTS 

~MAS -3.0503208+03 ECCS l .326093 1+ 00 INC S 
VHS 3.0534 174+1)3 PNMPS 4.8fl67432+0l AP~PS 
TAS l.1Q42657•02 EAS 8.70~0469+0 1 ~AS 

SELFNOCEN TRIC UNIT VECTORS 
WX -3.3213878- .)2 WV 
QX 7 .1P93 363-?l QY 

4.2649285-01 
-':>.1R04841-01 

1. MOON REF. /PHASE 102 -
MEAN-OF-EPOCH 1971 

wz 
Ql 

.86000~000000000•002 HRS. FPOM LAUNCH 

RESTAR T COORDINATES ( ER ANO ER/HR I 

-2. 7779075+03 OXL 
- 7.1715528+01 VL 

-3. 7142146•02 
4. 6 l 6 7169+0 l 

-6.6315073+00 
-8.'H5 1 342+01 

oxs 
VRS 
LNE 

OR 

- 1 .5 976265+01 OVL 
4.2206603+03 PTHL 

3.7589187+03 ovs 
4. 2619306+03 PTR 
6.5886780+00 OSMP 
4.0493662+03 VT 

- 3 .8254 189+03 OZL 
7.3210793•01 All 

1.9960544+03 ozs 
7 . 1828052+01 AZR 
8.0339332-01 RSMP 
1.3291673+03 SEASV 

-1.8044<27+03 
-9.5869636+Jl· 

-2.2438033+02 
- 8.9920977+01 

6. 784b01t7+01. 
6·1718J82+0l 

9.0134456+04 
t. 2 qo7683•o l 

ox -3.0201059•03 av -2.4631968•03 oz -1.2745 B<••U3 
V 4 . 1008003+03 PTH -6.6589009+01 AZ 7.4157038+01 

Q.0 1 34453+04 
l.4qo2308+02 

DXG 4.3668056+04 OVG 6.5808695+04 OZG - 1 .2 7457 97+03 
VE 7.8989293+04 PTE -2. 7307106+00 AZE - 8.9676902+01 

l .05384 1 5+02 OXMP 
3.9561099+01 VMP 
1 00538461+02 OXME 
2 .6983 107+00 LOA 

9.2912363+04 OXM 
6.4233800+01 LOM 

- 2.2434343+07 RAS 

1.5467298+02 RANS 
-1. 1007646+02 INMPS 

7.8301303+01 SLRS 

-9.03e8092-0 l PX 
-3. 1804167-0 1 sxo 

3.8945337+03 OVMP 
4.2296602+03 PTMP 
3.7286598+03 OYME 
2.0113107+01 ORP 

-3.0047297+03 OYM 
1.5034920+02 VM 

-4.262 1903+01 LOS 

-l. 7554698+02 APFS 
1.7440455+02 APOS 
2.3182889+03 PERS 

l .6400069+03 DZMP 
7.321078q+Ol AZMP 

- l .6972~7 4+ 03 OZME 
-5.2544541+00 LRP 

1.3622221+03 OZM 
3.3413739+03 ARGM 
4.3493493+01 DES 

1.3802725+02 RPS 
-7. 1092866+03 TFPS 

1.0614906+01 MTAS 

6.9428465-01 PY 6.6039377-01 PZ 
-5.1385716-02 SYD -9.0391242-01 SZO 

1.8 168847•0 2 
- 8.447&430+01 
l. Bl6&650+02 
1 . sqo32zq+o2 

5.2984007+02 
7.3016005•01 

- 1.6363671•01 

9.9664501•02 
8.2691219•01 
1. 3894t634+02 

2. 8609227-01 
-4·2461950-0 1 

FEB. 1971, 10 HRS ., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

3 DA VS t l 4 HR S. r MINS., .ooo SECS. G.E.T. RAGR .288925672017768+003 

RXYZ 
RDX YZ 

.5409268831 7 6 74461+000 
- • l 4934310127040911-001 

-.230 16273216168693•001 - .11059107959652669+001 

SE LENUCF..N TP IC 
XL 1 .8629 162+03 Yl 
Rl &.QB13 452+03 DECL 

SE LENCGRAPHlC 
XS 6.77331)66+03 

:l.L TS 8.0508 516+03 
LT~ -2 .4 119602-01 
LIN 1.7679 ~ 32•02 

VS 
LATS 

LNS 
LA N 

-.6 16055 8 1239279066+000 -.29017682752608757+000 

-7.Q266515+03 ZL 
- 2.5067684+01 RAL 

5.8890841+03 ZS 
-3. 1842413+00 LONS 

7.3803705+01 LTE 
-4.3178623+0 1 LAP 

-3.8086833+03 OXL -8.68 08736+01 OYL 
-7.6 774399+01 VL 3.9592602+03 PTHL 

- 4.9933017•02 
4o1005483•01 

-6.6163072•00 
5. 2249972•01 

oxs 
VRS 
LNE 

OR 

3.5938431+03 DYS 
309949662+03 PTR 
6.5879781+00 OSMP 
3.8542720+03 VT 

-3.5809507+03 DZL 
7.6775936+01 AZL 

1.7321591•03 ozs 
7.4748865+01 AZR 
7.9948359-01 RSMP 
1.0508771+03 SEASV 

-l .6Bb7123+03 
-9. 3753075•01 

-2. 0897910•02 
-8.972 0670•:>1 

6. 7343689•01 
5. 1088624+01 

) 



..... 

L 

L 

TRAL T 8.0516105+03 RPALT 

GEOCENTRIC 
x 8,08•0754+04 v 
R 2,0051816+05 DEC 

GEOGRAPHIC 
XG -1.2539047+05 VG 
ALT j,q713652+05 LAT 

EARTH-MOON PLANE 
XMP 7.412449 5+03 
RMP 8 . 9093452+03 
XME -2. 0051368+05 
DIA 5.2058945+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LI A 

XM 7.9027838+04 YM 
RM 2.0792613+05 OEM 

XSUN 5.6262313+07 YSUN 

6 . 1776047•01 

l.6029205+05 l 
2.6473125+01 RA 

1.2850714+05 lG 
2.6475754+01 LON 

5.0812662 +03 ZMP 
1.3470188+00 RAMP 
5.0812640+03 lME 

-6.2904189+01 DOA 

1.6821871+05 ZM 
2,6637357+01 RAM 

-5, 169•265+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.052190!•03 ECCS 1 .32 74734+00 INCS 

VHS 3.0554829+03 RNMPS 4.8348720+01 APMPS 
TA S 1·2394266•02 EAS 1.0042717+02 MAS 

SELFNOCENTRIC UNIT VECTORS 
WX -3,3005679-02 WY 
QX 7.1785278- 01 QY 

4 · 2654202-0l 
-6.1912717-01 

•••••• CSM I MOON REF. /PHASE 102-
MEAN-OF - EPOCH 1971 

Wl 
QZ 

0870000000000000+002 HRS, FROM LAUNCH 

RES TART COORD INATES ( ER ANO ER/HR I 

36 9 

8,9413332+04 
6.3222384+01 

OX -3.1041239+03 DY -2.H46994+03 Ol 
V 4.0057689+03 PTH - 6.2958353+01 Al 

8. 9413329+04 
1 . 3429671+02 

OXG 5.8055107+04 OYG 5,1893359+04 DlG 
VE 7.7876111+04 pTE -2.6258724+00 AlE 

2.1131925+02 OXHP 
3,4430804+01 VMP 
2.1132018+02 OXME 
2,6•65649+00 LOA 

9,3222016+04 DXM 
b,4836226+01 LOM 

-2,2417986+07 RAS 

1.5467089+02 RANS 
- !.0996100+02 INMPS 

1.1243655+02 SLRS 

3.6863183+03 OVMP 
3.9592602+03 PTMP 
3.5209754+03 DVME 
1.9546912+01 ORP 

-3.0173152+03 OYM 
1.3591055+02 VM 

-4.2579805+01 LOS 

- 1 . 7557529+02 APFS 
1. 74416 53+02 APOS 
2.3263350+03 PERS 

1.4337998•03 
7.67759:)6+01 

-l .91>20777•03 
-5 ·24707~4+60 

DZMP 
AZMP 
OZME 

LRP 

1.3362512+03 DZM 
3.3399725+03 ARGM 
2.8494524+01 DES 

1.3809110+02 RPS 
- 7.1038911+03 TFPS 

1.0593393+01 MTAS 

-9 ,0386533-0 1 PX 6.9541207-01 PY 6.5935075-01 PZ 
-3.18 38479-01 sxo -5.1754901-02 svo -9.0301411-01 szo 

- l.171 29 17+J3 
1. 5100248+01 

-1.1714269+03 
-8.9655008•01 

1 . 7611705+0 2 
-8.4580956+01 
l. 76ll 70o+ 02 
1 .5839 731+ 02 

5.[542 057•02 
7.3560907+01 

-1.6351500+01 

9.99510~3•J2 
0. 2691431 •0l 
1.3887799+02 

2 .857596 6-01 
-4.2465626-Jl 

FEB, 1971, 11 HRS., 19 MINS ., 60.000 SECS. G.M.T. USNM USFT I SEL 

DAYS, 15 HRS., 0 MINS., .OOO SECS. G. E. T. RAGR • 303966738990093+003 

RXYZ 
ROXYZ 

.52288854208739469•000 
-.2 0538600088055337- 001 

-.29041818460175244•001 -.13896304234320040+001 
- .59091602196716185+000 -.27816610231972410+000 

SELENOCENTRIC 
XL 1.8007934+03 YL 
RL 1 . 1233115+04 OECL 

SEUNOGRAPHIC 
XS 8,8725084+03 

ALTS l .029462 1+04 
LTS -2.3995942- 01 
LIN l. 7680 201+02 

TRAL T 1.0295380+04 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

RPAL T 

x 7 . 9037265+04 y 
R 1.9850059+05 DEC 

GEOGRAPHIC 
XG -8. 7710 275+ 04 YG 
ALT 1,95058•6+05 LAT 

EARTH-MOON PLANE 
XMP 9.6086456+03 
RMP 1.1233115+04 
xMF -l.•841529+05 
DIA 5.1759985+00 

PLANFTARV COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 7,7236472+04 YM 
RM 2.0802394+05 OEM 

XSUN 5.6304200+07 YSUN 

- 1.0001809+04 ZL 
-2.5 216726 +01 RA L 

6,8612444+03 
-3. 1656044+00 
1, 3291352•01 

-4.4115686+01 
6.6432556+01 

ZS 
LONS 

LTE 
LAP 

1 . 5900089+05 l 
2.6553808+01 RA 

1,5438614+05 ZG 
2.6556470+01 LON 

5 , 8101646+03 ZMP 
1 .6034154+00 RAMP 
5,8101644+03 ZME 

-6.3686824+01 DOA 

1•6900270+05 ZM 
2,6716652+01 RAM 

-5.1661515+07 lSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS - 3.0465763+03 ECCS 1.3296052+00 INCS 

VHS 3.0582967+03 RNMPS 4.7863770+01 APMPS 
TAS 1.2654660+02 EAS 1,1071446+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -3, 2634675-02 WY 
QX 7.1624291-01 QY 

****** CSM 

4.2660877-01 
-6 ,2075001-01 

wz 
QZ 

-4, 7857948+03 OXL 
-7.9 793429+01 Vl 

-6. 2031635•02 
3. 7715320+01 

-6. 6005180•00 
-1. 3070375•02 

oxs 
VRS 
LNE 

OR 

-1.1938482+02 DYL 
3. 7982366+03 PTHL 

3.5004387+03 DYS 
3.8370798+03 PTR 
6.5867590+00 OSMP 
3. 72S0459+03 VT 

-3.4348204+03 DZL 
7.8967932+01 AZL 

1.5588659•03 ozs 
7.6308475+01 AZR 
7.9557282-01 RSMP 
9.0821531+02 SEASV 

8.8737321+04 
6.3568629•01 

DX - 3.1489936+03 DY - 2.1246236+03 OZ 
V 3.9592257+03 PTH -6.0753978+01 AZ 

8.8737321•04 
1.1960189•0 2 

OXG 6.8407689+04 OYG 3.5063743+04 OZG 
VE 7.6878630+04 PTE -2.5754378+00 AZE 

3·1431632+02 OXMP 
3.1160551+01 VMP 
3.1431704+02 DXME 
2.6939425+00 LOA 

9.3523116+04 OXM 
6.5438971+01 LOM 

-2.2401617+07 RAS 

1 . 5466848+02 RANS 
-1.0976877+02 INMPS 

1,4680641+02 SLRS 

3,5617635+03 OYMP 
3,7982366+03 PTMP 
3.3969590+03 OYME 
1.8974220+01 ORP 

-3.0296088+03 OYM 
1.2147223+02 VM 

-4.2537711+01 LOS 

- 1,7562551+02 APFS 
1, 7443733+02 APOS 
2.3393136+03 PERS 

1.3080278+03 OZMP 
7.8967923+01 AZMP 

-2. 0264828+03 OZME 
- 5.2338952+00 LRP 

1.3101969+03 DZM 
3.3385807+03 ARGM 
1·3495552+01 DES 

1.3817877+02 RPS 
-7.0973199+03 TFPS 

1.0564181+01 MTAS 

-1. 6168975•03 
-9.2491 750+0 1 

-2, 0012uB+02 
- 8. 9636773•01 

6·6841822+01 
5.4317964+Ql 

- 1 . 11 59222•03 
1. 5665393+01 

-l.115959J+03 
-8.9642612•01 

1. 7177052+02 
-8.46 7L733+0 1 

1 . 7177054•02 
1 . 5771878+ 02 

5.0097524+02 
7,4105453+01 

- l .6339 11••01 

1.0041674+03 
8,2691973+Jl 
1 .3 877287+0<! 

-9,0384731-01 PX 6.9708743-01 PY 605771978-01 PZ 2.8529753-01 
-3.1885003-0l SXO -5. 2244738-02 SYD -9.0382069-01 SZO -4.2470963-Jl 

I MOON REF. /PHASE 102-
MEAN- OF-EPOCH 1911 4 FEB . 1971, 12 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEL 

.00 0000000000000+002 HRS . FROM LAUNCH DAYS, lb HRS . , MINS., .000 SECS. G.E.T, RAGR .319007B059b~418+003 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
R OXYl 

.50063599641665121•000 
-.23711298390063348-001 

-.34861994244138128•001 -.16635698586655022•001 

SELENOCENTRIC 
XL 1 . 1241571+03 YL 
RL l.3414414+04 OECL 

SELENOGRAPHIC 
XS 1.0928455+04 

ALTS 1.2475920+04 
LTS -2,3872216-01 
LIN 1, 76R0713+02 

TRAL T l • 24 76 6 79+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

PPAL T 

7.7102065+04 y 
1.9647645+05 DEC 

GEOGRAPHIC 
XG -4.5245 081+04 VG 
ALT 1.9303483+05 LAT 

-.57413669451323609•000 -.27020482046131530•000 

-1.200623••04 
-2.5283317•01 

ZL -5.7292240+03 DXL 
RAL -8. 1827903+01 Vl 

- 1. 37e2678+02 DYL 
3.6909797+03 PTHL 

-3.3372872+03 
8.0470402+01 

OZL 
All 

- l. 5 706L09+ 03 
-9 . 165700 9+0 l 

1. 7441624+03 
-3.1498915+00 

7.2791007•01 
-4 .5256271•01 
7.3175301•01 

ZS 
LONS 

LTE 
LAP 

1. 5176499+05 
2.6636635+01 RA 

1.6969578+05 ZG 
2,6639330+01 LON 

- 7.3709908•02 
3.5322289+01 

-6,5841424•00 
3.0926579•01 

8 ,8086427+04 
6,3936974+01 

a.eoa6426+04 
l 00492917•02 

DXS 
VRS 
LNE 

IiR 

3 .4H2569+03 DYS 
3. 7329597+03 PTR 
6.5850225+00 OSMP 
3,6400449+03 VT 

1 .4262784+03 ozs 
7 . 7189132+01 AZR 
7.9166141-01 RSMP 
8.2768391+02 SEASV 

- l .944~34~H· 02 
- 8.9614557+ 0 1 

6.6340443+01 
5. 2439355+01 

DX -3,1794372+03 OY -2.0532255+03 DZ -1.0841155+03 
V 3.9369864+03 PTH -5,9247458+01 AZ 7,6084236+0 1 

DXG 7.4135330+04 DYG 1.6411771+04 DlG -1. 0842096+03 
VE 7.5937931•04 PTE -2.5536171+00 AlE -8.9634290+01 



FARTH-MOON PLANE 
IMP 1 · 1751496+04 
RMP 1.3414414+04 
X~lf - l .963bq92+05 
DIA 5.13 1 2586+00 

PL ANEHRY COORDINATES 

YMP 
OEMP 
YME 

LIA 

IM 7 o543H08+04 YM 
RM 2.0812142+05 OEM 

XSUN 5.6346~58+07 VSUN 

6.4557401+03 ZMP 
1. 77 302 54+00 RAMP 
b.4551400+03 ZME 

-6,4557481+01 DOA 

l.6977123+05 ZM 
2.6793330+01 RAM 

-5.1623738+07 ZS UN 

SE LENOC ENTRIC OSCULATING ELEMENTS 
SMAS -3.0395204+03 ECCS 1.3325887+00 INCS 

VHS 3.06 18 444+03 RNMPS 4.7424705+01 APMPS 
TAS 1.2820723+02 EAS l.1913985+02 MAS 

[;7 0 

4.1504454+02 OXM? 
2.8782400+01 VMP 
4.1504684+02 OXME 
2. 690 4149+0 0 LOA 

9 . 3815650+04 DXM 
6.6042011+01 LOM 

-2.23852 3.7+07 RAS 

1 . 5466600+02 RANS 
-[.0948379+02 INMPS 

1.8147673+02 SLRS 

SELENOCENTRIC UNIT VECTORS 
WX -3 . 2061991-02 WY 
QI 7.1405295-01 QY 

4.2669112-01 
-6.22•7082-01 

WZ -9.0382884-01 PX 
QZ -3. 1943016- 01 SXO 

*·U·*** CSM 

3.4602834+03 DYMP 
3.6909797+03 PTMP 
3.3160244+03 DYME 
1 .8395387+01 ORP 

-3.0416104+03 OYH 
1.0703421+02 VM 

- 4.2495625+01 LOS 

-1. 7570282+02 APFS 
l . 7446886+02 APOS 
2. 3580375+03 PERS 

1 .2176200+03 DZHP 
8.0470397+01 AZMP 

-2. 1155339+03 DZHE 
-5.2135012+00 LRP 

1.2840617+03 DZM 
3.3371987+03 ARGM 
3.5849657+02 DES 

1·3828954+02 RPS 
-7. 0899509+03 TFPS 

1.0527502+01 MTAS 

6.9935705-01 PY 6.5562320-01 Pl 
-5.2848771-02 SYD -9. 0375239- 01 SZD 

1.6840551+02 
-8.4 759903+01 

1 .684 0553+02 
l. 569927 2+02 

4.8650543+02 
7 .4649460+01 

-1.6326733+ 01 

1 . 0109102+03 
8.2693065+0! 
1.3862669+02 

2.8470650-01 
-4.2476049 - 01 

I MOON REF. /PHASE 102-
MEAN-OF-EPOCH 1971 FEB. 1971, 13 HRS ., 19 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

,8900QOQ00000000+002 HRS, FROM LAUNCH DAYS, 17 HRS., 0 MINS., .ooo secs. G.E.T. RAGR • 334048872934743+003 

RFSTAR T COO RDINATES I ER ANO Ef</HR I 

RXYZ 
RDXYZ 

.47582173940854481•000 
-.257940307403594 76-001 

-.405404387 61609094+001 - . 19308078399 281640+001 
- .56217667940439036+000 -. 26457288938996859+000 

SE Lf:NUCEf\!TRIC 
XL l . ti386'1B4+03 YL 
RL l .555 1%5+04 DECL 

s EL :: NCGRflPHJC 
XS l.2959 127+04 

ALTS l . 46 1 2571+04 
L TS -2 . 3749422-01 
LIN 1 .768 1 50 1+02 

Tr;, A L T l .41:- 13331+04 

r,~-oCt:NT R IC 

YS 
LATS 

LNS 
LAN 

RPALT 

7.52711J20t-04 y 
1 .94 4q~55+05 DEC 

GEOGqA PHIC 
xr, -A.311157:h02 VG 
/\L T l.'H04495+05 LAT 

fl!RTH-f"'OON PLAN E 
XMP 1.38599 37 +04 YMP 
Rr~P 1. 555 1 0 65+04 OEMP 
X~F - 1 . 943586 4+1')5 Y"1E 
DI A 5.0092"60+0') LIA 

PLA NFTARY COORDINATES 
Xt-1 7.363212 1+04 YM 
hM 2.ns 21 q5fhCJ5 DEM 

XS UN ~ .ti387'1'35+')7 YSUN 

- l.3961858+04 ZL 
- 2.53150q5+01 PAL 

8. 5555934+03 
-3.1373937•00 

7.22A4673•01 
-4.663792 7•01 

8.2284431+01 

lS 
LONS 

LH 
LAP 

t .56562 '1 1J+05 z 
2.6720950+0 1 RA 

t .7371476+05 ZG 
2.6723680+ 0 1 LON 

7.0337455+03 ZMP 
l.8q4Q094+00 PAMP 

7.0337448+03 ZME 
-6.5523783+01 DOA 

l. 70 52426+05 l M 
2.6867388+0 1 RAM 

-5. 1585934+ 07 ZSUN 

SF LfNOCE NTRIC OS CULATING ELEMF.NTS 
SMAS -3. 031 ')3 15+03 ECCS 1.33652:55+00 JNCS 

VliS 3.066 1 28 9+03 PNMPS 4.7043844+01 APMPS 
T:\S 1 .293 1185+02 EAS 1.2629537+02 MAS 

SELENOCENTRIC U~IT VECTORS 
11'X -3.1251363-02 WY 
QX 7.112]233-01 QY 

****** CSM 

4.2678782-01 
-6.2563750-01 

wz 
Ql 

-6,6495739+03 DXL 
-R.330584 0+01 VL 

-9.5111739+02 
3.3434756+01 

- 6. 5671837+00 
- 1 . 0719960+02 

oxs 
VRS 
LNE 

DR 

- l.4993309+02 DYL 
3.6146742+03 PTHL 

3.4100001+03 DYS 
3.6599293+03 PTR 
6.5827714+00 DSMP 
3.5756185+03 VT 

-3 .2677671+03 DZL 
8.1569830+01 All 

1.3155389+03 DZS 
7.7678030+01 AZR 
7.8774966-01 RSMP 
7.8104718+02 SEASV 

a. 1450030+04 
6 .4322994•01 

DX -3.2032527+0 3 DY - 2 . 0099190+03 DZ 
V 3.9289546+03 PTH -5.8 139266+01 Al 

8. 7450027+04 
9 .0274121•0 1 

DIG 7 . 4968359+04 OYG -2.8407361+03 OZG 
VE 7.5029735+04 PTE -2.5490879+00 AZE 

5.1399497+02 DXMP 
2. 6 917225+0 1 VMP 
5 . 1399651+02 DXME 
2.6859522+00 LOA 

9.4099604+04 OXM 
6.6645327+01 LOM 

-2.2368844+01 RAS 

l. 5466370+02 RANS 
-1.090~001+02 INMPS 

2 . 1651433+02 SLRS 

3. 42 422 74+03 DYMP 
3.6146741+03 PTMP 
3 . 2605207+03 DYME 
1.7810704+01 DRP 

- 3 . 0533196+03 DYM 
9.2596454+01 VM 

-4. 2453544+0! LOS 

-1.7581201+02 APFS 
1.7451292+02 APOS 
2.3833010+03 PERS 

1.14589£4+03 DZHP 
8.1569830+01 AZMP 

-2 . 1859148+0 3 DZME 
-5. 1844802+00 LRP 

1 . 2578482+03 DZM 
3.3358265+03 ARGM 
3.4349758+02 DES 

1.3842278+02 RPS 
- 7.0820824+03 TFPS 

1.0483431+01 MTAS 

-9.038 1166-0 1 PX 7.0226198-01 PY 6.5282422-01 PZ 
-3,2011851-01 SXD -5.3561889-02 SYD -9. 0366911 -0 1 SlO 

- 1.5378841•03 
-9. 107217 2+0 1 

- l .906289l+02 
- 8,9627859+)1 
6. 5839548+01 
5.1063657+01 

-1.065871 7•03 
7.6431647+01 

- 1.0659246+03 
-A.9627990+01 

1. 6573048+0< 
-8.4849256•01 

1 .6573050+02· 
1 .562 1535+(,2 

4 . 7201.t'.46+02 
7.5192975+01 

-l.6314337+01 

l .0200193+03 
a. 2694963+01 
l. 3843545+02 

2.8398702-01 
-4.2486848-J l 

I MOON REF . /PHASE 102 -
MEAN- OF - E POCH 1971 FEB . 1971, 14 HRS ., .19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

• 900000000Q'J0000+002 HRS. FROM LAUNCH 3 DAYS, 18 HRS., 0 MINS., .000 SECS. G.E . T • RAGR .349089939907068+003 

RESTART COORDI~ATES ( ER ANO ER/HR ) 

RXYZ 
~ DXYZ 

.4492266588094659 1+000 
- • 273 31989755 18003 5-00 l 

-.46 11569 08 15780676+001 -.2 1932069C78207638+001 

StLFNCCE~TR IC 

XL 1. 5471<'6A+ ·T3 YL 
PL l . 7b54495+'J4 DECL 

si: LfN r G ~A PHIC 

XS l .4G71G~ lf.) 4 

.\LT<; l.&716001,.14 
l TS - 2.3624592-0l 
L I N l . 7t-~2571+02 

TRhL T l .6716760+04 

GE OC FNTQ IC 

VS 
LATS 

LNS 
LAN 

R PAL T 

7 • 33 66G 8q+l)4 
LG251Ql0+05 DEC 

GECr.R fl PH lC 
XG 4.26325 11+04 VG 
ALT 1 .89 07751+05 LAT 

'.::.'1.R TH -,..CfJN PLAN E 
Xl"P \. 5945501+04 Yi.!P 
RMP 1 . 7654495+04 DEMP 
XMf -l.92369Ql+05 YME 
OJ A. 4.g874782+00 LIA 

DLANFTARY COORDINATES 
X~-1 7.18l9P92+')4 YM 
P"1 2.0B3 l'i40•05 OEM 

XS UN 5.6 429682+07 YSUN 

-,5532895t3066384 79+000 -.26042641340514033+000 

- l .~88 1937+ 1)4 ZL 
-2.5'330414,.01 RAL 

9. 3055902+03 
-3. 1276739+00 

7 .1778346+01 
-4.8297557+01 

q .40 30151+01 

Z5 
LONS 

LH 
LAP 

1 .5537979+05 l 
2.6806392+01 RA 

1. 6645739+0S ZG 
2.6809155+01 LO~ 

7.55 30287+03 lMP 
l.9849 948+00 RAMP 
7 .5530279+03 ZME 

-6.6592648+0 1 DOA 

l.7126173+05 ZM 
2.6938820+01 RAM 

-5.1548102+07 ZSUN 

-7.5532589+03 DXL 
-B.443620 0+01 Vl 

-9.b32486S+02 
3· l 8f2392+0l 

-6.54G6444+00 
-1. 2175591+02 

DIS 
VRS 
LNE 

DR 

-1.5887279+02 DYL 
3.5581080+03 PTHL 

3.3898090+03 DYS 
3.6068515+03 PTR 
6.5800072+00 DSMP 
3.5269336+03 VT 

- 3 .21 61090+03 DZL 
8.24Qq967+01 All 

1.2178799+03 DZS 
7.7916279+01 AZR 
7 .8383731-01 RSMP 
7 .5506095+02 SEASV 

8.6821707+04 
0.4724327+01 

DX -3.2236091+03 DY - 1.9845502+03 Dl 
V 3.9301185+03 PTH -5. 7281443+01 AZ 

8.6821 706+04 
7.5634389+01 

DXG 7. 0963753+04 OYG -2. 1448332+04 DZG 
Vf 7. 4141764+04 PTE -2. 5560873+00 AZE 

6.1151224+02 DXMP 
2.5345872+01 VHP 
6.1151254+02 DXME 
2.6805199+00 LOA 

G.4374965+04 OXH 
6.7248895+01 LOM 

-2.2352439+07 RAS 

3.3846259+03 DYHP 
3.5581080+03 PTMP 
3.2214780+03 DYME 
! . 7220442+01 DRP 

-3. 0647364+03 DYH 
7.8158957+01 VM 

-4.2411469+01 LOS 

1.0852165+03 DZMP 
8.2409951+01 AZMP 

-2·2452539+03 DZME 
- 5.1454176+00 LRP 

1.2315588+03 DZM 
3 • 3344640+03 ARGH 
3.2849859+02 DES 

- 1.5137819+03 
-9,0650992+01 

- l .879S.413+'J2 
-R. 9664:::607+01 

6.5339134+01 
5.0D0!6lO+Jl 

-1.0562842•03 
7.6739717•01 

-1.0562271+03 
-B.~62302b+Ol 

l.6354198+02 
-B.494bOUB+Jl 

l .6354199+02 
l . 553832 8+02 

4.5749770+02 
1. ~736059+01 

-1.6301933+01 

L 

" 

~ 



""\ 

~ 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0211037+03 ECCS l.3415lq2+00 INCS 

VHS 3.0711627+03 RNMPS 4.6734167+01 APHPS 
TAS 1.30047 12+02 EAS 1.3252106+02 MAS 

1.5466177+02 RANS 
-1.0857 120+02 INHPS 

2.5198817+02 SLRS 

B71 

-1.7595760+02 APFS 
1.7457111+02 APOS 
2.4158976+03 PERS 

1.3857779+02 RPS 
-7.0739724+03 TFPS 

1.0431967+01 MTAS 

1.0317650•03 
8.2697966+01 
1 .3819549+02 

SELENOCENTRIC UNIT VECTORS 
WX -3.0168978-02 WY 
OX 7.0773200-01 OY 

4. 2689627-01 
-6.2939099- 01 

WZ -9.0379722-01 PX 7.0583647-01 PY 6.4932770-01 PZ 2.8314006-01 
oz -3.2 oqo950- 01 sxo -5.4379225-02 SYD -9.0357059-01 szo -4.24q7403-01 

•••••• CSH I HOON REF. /PHASE 102- 10 
HEAN-Of-EPOCH 1971 

• 910000000000000+002 HRS. FROM LAUNCH 

RESTART COORDINATES t ER AND ER/HR I 

4 FEB. 1971, 15 HRS ., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I SEC 

CAYS, 19 HRS., 0 MINS., .ooo secs. G.E.T • RAGR .413100687939307+001 

RXYZ 
RDXYZ 

.42125267645627476+000 
-.28581421375503023-001 

-.516132 11172238713•001 -024519988 018029674+001 
-.54650892837001475•000 - • 2 57 300 209 327 2 56 93•000 

SELENOCENTRIC 
XL 1.4507662+03 YL 
Rl 1.9732563+04 OECL 

·l.7775247+04 Zl - 8.4445209+03 OXL 
-2.53 37436+01 RAL - 8 .5334019+01 Vl 

•10 6613537+02 DYL 
3.5150878+03 PTHL 

-3.1766951+03 DZL -1.4956102+03 
8.3071842+01 All - 9.0346540+01 

SELENOGRAPHI C 
XS l.6976824+04 

ALTS 1.8794069+04 
LT S -2.3500725-0 1 
LIN 1.7683891+02 

TRALT lo87948i9+04 

GEOCENTRIC 

vs 
LATS 

LN S 
LAN 

RPALT 

x 7.1451532+04 y 
R l.q056624+05 OEC 

GEOGRAPHIC 
XG 8.2374f39+04 VG 
ALT 1.8712467+05 LAT 

HRTH-~OON PLANE 
XHP 1.8015767+04 
RMP 1.9732563+04 
XME - 1.9039613+05 
DIA 4.8838521+00 

PLANETARY COORDINATES 

YHP 
DEMP 
YME 

LIA 

XM 7.0000767+04 YM 
RH 2.084 1190+05 OEM 

XSUN 5.6471448+07 YSUN 

1 . 0000391+04 
-3.1202649+00 

7 .1272030+01 
-5 .0271592+01 

1.0867545+02 

ZS 
LONS 

LTE 
LAP 

1.5420835+05 z 
2.6892722+01 RA 

1.4866054+05 ZG 
2.6895520+01 LON 

8.0190508+03 ZMP 
2.0557403+00 RAMP 
8.0190493+03 ZME 

-6.7770144+01 DOA 

1.7198360+05 ZH 
2.7007621+01 RAH 

-5,1510242+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SMAS -3.0097231+03 eccs 1,3476766•00 INCS 

VHS 3,0769637+03 RNMPS 4.6509693+0 1 APMPS 
TAS 1.3051441+02 EAS 1.3803092+02 MAS 

SELENOCENTRIC UNIT VECTORS 
WX -2.8784000- 02 WY 
OX 7.0350516-01 OY 

****** CSM 

4.2701437-01 
-6.336631 7-01 

wz 
oz 

- 1 . 0740825+03 
3.0500693+01 

- 6.5315279+00 
-1. 7271748+02 

8 .61~7199+04 
6.5139628+01 

OXS 
YRS 
LNE 
-DR 

DX 
v 

3. 3792152+03 DYS 
3.5675766+03 PTR 
605767317+00 OSHP 
J.4894211+O3 VT 

1.1286452+03 ozs 
7. 7984918+01 AZR 
7.7992385- 01 RSHP 
7.4265939+02 SEASV 

-3.2419957+03 DY - 1.9714990+03 
3,9376911+03 PTH -5. 6591694+01 

oz 
AZ 

·!08619351+ 0< 
-8. 9110115+01 

6.4839200+01 
409149249+01 

- 100526478+03 
7.7024717+01 

8.6197195+04 
601008621+01 

DXG 602492529+04 OYG •3,8231148+04 OZG •10 052689 2+03 
VE 703266945+04 PTE -2.5713706+00 AZE -8,9618833+Jl 

700784137+02 OXHP 
2.3994464+01 VMP 
700784045+02 OXHE 
206740849+00 LOA 

9.4641721+04 OXH 
607852693+01 LOM 

-2,2336023+07 RAS 

105466035+02 RANS 
· lo079l03q+02 INHPS 

2,8 797010+02 SLRS 

3.3564119+03 OYHP 
3.5150878+03 PTHP 
3.1938294+03 OYHE 
1.6624879+01 ORP 

-3.0758604+03 OYH 
6, 3721685+0 I VH 

-4.2H940 1+01 LOS 

·107614366+02 APFS 
107464487+02 APOS 
2.4566331+03 PERS 

1.0315977+03 DZHP 
8.3071845+01 AZMP 

-2.2975459+03 DZHE 
-5,0949012+0D LRP 

102051961+03 OZH 
3.3331111+03 ARGH 
3.1349959+02 DES 

1.3875384+02 RPS 
·700658563+03 TFPS 

1.0373075+01 HTAS 

l .617036 8+J<: 
-8.505411 2•0! 

lo 617036 7+02 
1. 5449354•02 

4.4296<45+02 
706278657+01 

-l.62895<!D•Ol 

1.0464103+03 
8 ,2 702401+01 
1.3790358+0.2 

·900378660•0 1 PX 701010688·01 PY 6.4508104·01 Pl 2.8210740-0l 
-3.2 179385-01 sxa - 505295996-02 svo -9.0345684-0l szo -4.2509750-01 

I MOON REF. /PHASE 102- 11 
MEAN-OF-EPOCH 1971 4 FEB. 1n1, 16 HRS., 19 MINS •• 60.000 secs. G.H.T. USNH USFT I Ste 

0920000000000000+002 HRS, FROM LAUNCH DAYS, 20 HRS., 0 MINS., .ooo secs. G.E.To RAGR ,19172073851718J+JJ2 

RESTART COORDINATES t ER AND ERIHR I 

RXYZ 
RDXYZ 

039211498517643180+000 
-o2967551 098250Bl37-001 

•05 7050935012658580+001 
•054125467882612516+000 

- .27080535f27429!00+00l 
-.2549 1594225956565+000 

SELENOCENTRIC 
XL 103504179+03 YL 
RL 2ol7909B4+04 DE CL 

· 109647963 +04 ZL ·903263564+03 DXL 
-2.5340165+01 RAL ·8ob0682D3+0l Vl 

· I· 7249499+02 DYL 
304818995+03 PTHL 

-3.146 1537+03 DZL 
8. 360 5062+0 l All 

SELENOGRAPHIC 
XS 1.8177560+04 

ALTS 200852490+04 
LT S -2.33 76821-01 
LIN 1 . 7685374+02 

TRALT 2.0853250+04 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6.9525562+04 y 
R 1.8862248+05 DEC 

GEOGRAPHIC 
XG 101592935+05 VG 
ALT 1.8518092+05 LAT 

EARTH-~OON PLANE 
XMP 2.0076002+04 
RMP 2ol79D<i84+04 
XME · 108843205+05 
DIA 407562878+00 

PLANETARY COORDINATES 

YMP 
DEHP 
YME 

LIA 

XM 608175145+04 YH 
RH 2.0850806+05 DEM 

XSUN 506513184+07 YSUN 

1 . 0644116+04 
-3.114786~•00 

7 00765723+01 
-502594521+ 01 

1.2647762+02 

ZS 
LONS 

LTE 
LAP 

1.5304187+05 z 
206979780+01 RA 

102172100+05 ZG 
206982613+01 LON 

804354045+03 ZHP 
2.1122562+00 RAMP 
8.4354042+03 ZHE 

-6.9061382•01 DOA 

107268983+05 ZH 
2,7073788+01 RAH 

•50 1472355+07 ZSUN 

SELENOCENTRIC OSCULATING ELEMENTS 
SHAS -209968714+03 ECCS 103551078+00 INCS 

VHS 300835542+03 RNMPS 4.6386007+01 APHPS 
TAS 1.3077362+02 EAS 104296856+02 HAS 

SELENOCENTRIC UNIT VECTORS 
WX -2.7069160-02 WY 402713963• 01 WZ 
OX 6.9850760-01 OY -6. 3867634- 01 QZ 

·10 1840459+03 
209287154+01 

-605 128378+00 
3 0 7980572+08 

DXS 
VRS 
LNE 

OR 

303754839+03 DYS 
3.5 384177+03 PTR 
6.5729465+00 OSHP 
304602340+03 VT 

1.0451209+03 ozs 
7.7933146+01 AZR 
707600933-01 RSHP 
7. 3971630+02 SEASV 

8.5573502+04 
605568122+01 

OX -302591863+03 DY -1.9673911+03 OZ 
V 3.9499943+03 PTH -5,60~0272+01 AZ 

805573499+04 
4 ,6 396049+0 I 

DXG 500207286+04 OYG •502 153604+04 DZG 
VE 7.2400827+04 PTE ·2,5929758+00 AZE 

800316066+02 OXHP 
2o27q0855+01 VHP 
8.0316168+02 OXHE 
2.6666114+00 LOA 

904899857+04 OXM 
608456697+01 LOH 

·202319595+07 RAS 

105465952+02 RANS 
-l.0708947+02 INHPS 

3. 2453538+02 SLRS 

-9 . 0378039-01 PX 
·3.2276866-01 ·SXO 

3.3364973+03 OYHP 
3.4818994+03 PTHP 
3.1744866+03 DYME 
1.6024280+01 ORP 

-3.0866914+03 OYM 
4.9284622+01 VM 

-4.2327337+01 LOS 

-1. 7637384+02 APFS 
l. 7473H2+02 APOS 
2.5063351+03 PERS 

7.1509044·01 PY 
-5.6307383-02 SYO 

908273605+02 OZHP 
8 .3605054+01 AZHP 

-2 .3450907+03 OZHE 
·5 .0315269+00 LRP 

101787626+03 OZM 
3.3317680+03 ARGH 
2o9B50059+02 DES 

1.3895016+02 RPS 
-7. 0579553+03 TFPS 

1.0306706+01 HTAS 

604003456-01 PZ 
-9.0332774-0l szo 

-1.4817511•03 
• 9o0130848+Jl 

- 1 .8501651 +02 
-8.9 767 293+01 

604339741+01 
408444382+01 

- 1.0533•31•03 
7,7295832•01 

• l o 0533316•03 
-8.9615319+01 

l .6012268+0l 
-805 17664 3+01 

l.6012<69+0l 
l o535't365+0< 

4.2840805+02 
7.682079l+Jl 

-1.6277101+01 

1. 0642 12>+0 3 
802708636+01 
1.3755696+02 

2 . 810718<t- J l 
·402523923-ll 



S7Z 

•••••• CSM I MOON REF. /PHASE 102- 12 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 17 HRS •• 19 MINS., 60.000 secs. G.M.T. USNM USFT I sec 

0930000000000000+002 HRS. FROM LAUNCH DAYS, 21 HRS., 0 MINS., .ooo secs. G.E.T. RAGR .342131408240430+002 

RESTART COORDINATES I ER ANO ER/HR I 

RXYZ 
RDXYZ 

.36192829877574091+000 
-.30688706953957688-001 

-.62442146806518119+001 -.29620183911572091+001 
-.53715699925777950+000 -.25309669130122585+000 

SELENOCENTRIC 
XL 1.2464570+03 YL 
RL 2.3834100+04 OECL 

SEL[IWORAPlllC 
XS 2.0977665+04 

ALTS 2.2895606+04 
LTS -2.3252805-01 
LIN 1.7686884+02 

TRALT 2.2896366+04 

GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

RPALT 

x 6. 7589651+04 y 
R l.e668374+05 DEC 

GEOGRAPH IC 
XG l.4128899+05 VG 
hLT 1.8324220+05 LAT 

F •RTH-MOON PLANE 
XMP 2.2130032+04 
RMP 2.3834101+04 
XME - 1. 864 7385+05 
DI A 4.6029455+00 

PLANETARY COORDINATES 

YMP 
DEMP 
YME 

LIA 

X• 6.6343195+04 YM 
>M 2.0860387+05 DEM 

XSUN 5.6554890+07 YSUN 

-2.1504660+04 ZL 
-2.5340700+01 Rhl 

1.1239611+04 
-3.1109454+00 

7.0259426+01 
-5.5298153+01 

l.4768864+0 2 

ZS 
LONS 

LTE 
LAP 

1.5187572+05 l 
2. 70 67439+01 RA 

B.7590029+04 ZG 
2.7070308+01 LON 

& , 8045652+03 ZMP 
2.1582941+00 RAMP 
8. 8045642+03 ZME 

-7.0470420+01 DOA 

l . 7338038+05 ZM 
2.713 7318+01 RAM 

-5.1434441+07 ZSUN 

SE LENOCENTR IC OSCULATING ELEMENTS 
SMAS -2.9825287+03 ECCS l.3639273+00 ! NL~ 

VHS 3.0909596+03 RNMPS 4.6380850+01 APMPS 
TAS l.308~256+02 EAS l.4743501+02 MAS 

SE LENOCENTR IC UNIT VECTORS 
WX -2.5000858-02 WY 
QX 6.9269793-01 QY 

••**** CSM 

4.2726921-01 
-6.4444 187-0 1 

wZ 
Ql 

-1.0200994+04 • OXL 
-8.6682 721+01 VL 

-l .2934662+03 
2. 8181936+01 

-6. 49 35 764+00 
3. 7980572+08 

8. 4948372+04 
6.6009374+01 

oxs 
VRS 
LNE 

DR 

ox 
v 

-1.7838440+02 DYL 
3.4561767+03 PTHL 

3.3768458+03 DYS 
3.5170259+03 PTR 
6.5686536+00 OSMP 
3.4375060+03 VT 

-3.1223351+03 DZL 
8.4041829+01 All 

9.6561170+02 ozs 
7. 7792984+01 AZR 
7.7209462-01 RSHP 
7.4365564+02 SEASV 

-3.2756137+03 DY -l.9700742+03 
3.9659559+03 PTH -5.5535 162+01 

DZ 
AZ 

804948372+04 DXG 3.4992689+04 OYG -6 . 2389299+04 DZG 
3.1796233+01 VE 7.1540418+04 PTE -2.6196539+00 AZE 

8.9760250+02 OXMP 
2.1695431+01 VMP 
8.9760271+02 DXME 
2.65e0647+00 LOA 

9.5149366+04 OXM 
6.9060882+01 LOH 

-2.2303154+07 RAS 

1 .5465929+02 RANS 
- l .0608884+02 INMPS 

3.6176327+02 SLRS 

-9.03 77872- 01 PX 
-3.2382729-0I sxo 

3.3228900+03 OVMP 
3.4561766+03 PTMP 
3.1614570+03 OYME 
l.5418905+01 ORP 

-3.0972293+03 OYM 
3·4B4774l+Ol VM 

-4. 2285281+01 LOS 

-1. 7665126+02 APFS 
1.7484364+02 APOS 
2.5658622+03 PERS 

9.372t028+02 OZMP 
8.4041821+01 AZMP 

-2.3 893096+03 OZME 
-4.9538893+00 LRP 

1.1522609+03 OZM 
3.3304346+03 ARGM 
2.8350158+02 DES 

1 .39 16588+02 RPS 
-7.0504809+03 TFPS 

1.0232805+01 MTAS 

7.2079428-01 PY 6.3414162-0l PZ 
-5.7408862-02 SYD -9.0318292-01 SZO 

- l.4711764+03 
-8.9986010+01 

-l.8433072+02 
-8.9828678+01 

6.3840755+01 
4. 7847350+01 

- l .0573405+03 
7.7558743+01 

-1.0574031+03 
-8.96 122 79+01 

l.5873381+02 
-8.5315956+01 

1.5873381+0 2 
l.5253167+02 

4.1383585+02 
7. 7362464+01 

- l.6264671+01 

l.08H235• 03 
B.2717074+01 
l ·3715339+02 

2. 7985689-Jl 
-4.2539945-01 

I MOON REF. /PHASE 102- 13 
MEAN-OF-EPOCH 1971 4 FE8. 1971, 18 HRS.', 19 MINS •• 60.000 secs. G.M.T. USNM USFT I SEC 

• 940000000000000+002 HP S. FROM LAUNCH DAYS, 22 HRS., Ml~S., .000 SECS. G.E.T. RAGR .492542077963679+002 

RESTART CUORU INATE S I ER AND ER/HP I 

RXYZ 
PDXYZ 

• 3 30 7497 2196 7982 54+000 
- • 31664907617 341463-001 

- • 67H7 099195846420+00 I -.32 1439564 12574118+001 
-.53396904150125208+000 -.25172471087390402+000 

SE LENOCENTR IC 
XL l.l39nOl+03 YL 
k l 2.586533q+IJ4 DEC. L 

S EL ENOGR APH IC 
XS 202979780+04 

ALTS 2.4926845+04 
LTS -2. 3128797-01 
LIN l.7688218+0 2 

!P AL T 7..492 7605+04 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

RPA L T 

?.5644 166+04 y 
1 . B474694+05 DEC 

GEOGRAPHIC 
XG l .5702~28+1J5 VG 
ALT l.6130541+05 LAT 

EARTH-•.OON PLANE 
XMP 2.4 180725+04 
PMP 2.5865 339+04 
XME -l.8451 862+05 
DI A 4.42226 17+00 

PLANETARY COURDINATES 

YMP 
DEMP 
YME 

LIA 

XM b.4505187+04 YM 
PM 2.086<?935+05 OEM 

XSUN 5.6596565+07 YSUN 

-2·3348870+04 ZL 
-2.5340210+01 RAL 

l .l 7 88901 +04 
-3.1085193+00 

609753138+01 
-5. 8408732+01 
l. 72 55493+02 

ZS 
LONS 

LTE 
LAP 

l. 50 70634•05 
2.7155596+01 RA 

4. 8633777+04 ZG 
2.7158501+01 LON 

o.1282920+03 ZMp 
2.1963470+00 RA MP 
9 .1282910+03 lME 

-7.2000108+01 DOA 

1.7405521+05 ZM 
2.7198208+01 RAM 

-5. 1396499+07 ZSUN 

SELENOCEN TRI C OSCULATING ELEMENTS 
SMAS -2.9666 741+03 ECCS 1.3742541+00 

VHS 3.0q9znao+03 RNMPS 4.6514988+01 
TA S 1. 308064 7+02 EAS 1.5150403+02 

SELENOCENTPIC UNIT VECTORS 
WX -2.2559903-02 WY 
QX 6.8603037-0 1 QY 

*'°'**'°'* CSM 

4. 2740004-0l 
-6. 5095913-01 

I NC S 
A PMPS 

MAS 

wz 
Ql 

-l.1070165+04 DXL 
-8. 7207025+01 VL 

-l .4026071+03 
2. 7158364+01 

-6.4737471+00 
3.7980582+08 

oxs 
VRS 
LNE 

OR 

-1. 840 5876+02 DYL 
3.4363408+03 PTHL 

3.3821062+03 DYS 
3.5018336+03 PTR 
6.5638556+00 OSMP 
3.4199645+03 VT 

-3. 1038044+03 DZL 
8.4404158+01 All 

9.9900016+02 ozs 
7.7586350+0I AZR 
7.6817914-01 RSMP 
7.5278207+02 SEASV 

8.4320071+04 
6.6463181+01 

DX -3.2915329+03 DY -l.9781111+03 DZ 
V 3.9848602+03 PTH -5.5 114736+01 AZ 

8.4320070+04 
l • 7208974+0 l 

OXG l.1901510+04 OYG -6.8370859+04 DZG 
VE 7.0683599+04 PTE -2.6505801+00 AZE 

S,9126584+02 OXMP 
2.0681662+01 VMP 
9.9126697+02 OXME 
2.6484055+00 LOA 

9.5390236+04 OXM 
6.9665227+01 LDM 

-2.2286702+07 RAS 

l.5465961+02 RANS 
-l.0488632+02 INMPS 

3. 9973 745+02 SLRS 

3-3142469+03 DYMP 
3.4363408+03 PTMP 
3.1533975+03 OYME 
l.4809040+01 ORP 

-3.1074742+03 OYM 
2.0411020+01 VM 

- 4.2243229+01 LOS 

-1. 7697850+02 APFS 
l.7497016+02 APOS 
2.636ll01+03 PERS 

8.9409299+02 DZMP 
8.4404136+01 AZHP 

-2.43 11299+03 OZME 
-4.8606110+00 LRP 

l.1256933+03 DZM 
3.3291109+03 ARGM 
2.6850256+02 DES 

l.3940008+02 RPS 
- 7 .0436379+03 TF PS 

1.0151319+01 MTAS 

- l .463L015+03 
-8.9902081+01 

-1. 84049ll+02 
-8.9893009+01 

6. 33422'•0+01 
4. 733160:>+01 

- 1. 0639543+03 
7.7817161+01 

-l .0640075+03 
-8.9609576+01 

l .5748979+02 
-8.5473924+Jl 
l. 5748979+02 
l. 5145630+02 

3.9n4715+02 
7o7903078+Jl 

-l.6252236+01 

l .l 102898+0 3 
8.2728159+01 
l. 3669120+02 

-9.0378109-0l P.X 7.2721447-01 PY 6.2736058-0I Pl 2.7852768-Jl 
-3.2496469-0 1 sxo -5 .8595315- 02 svo -9.0302231- 01 szo -4.2557858-01 

I •noN REF. /PHASE 102- 14 
MEAN-OF-EPOCH 1971 4 FEB. 1971, 19 HRS., 19 MINS ., 60.000 secs. G.M.T. USNM USFT I SEC 

.950000000000000+002 HRS. FROM LAUNCH DAYS, 23 HRS., 0 MINS., .ooo secs. G.E.T. 

RESTAR T COOR DINATE S I ER ANO EP/HR I 

RXYZ 
ROXYl 

.29860174311423719+000 
- . 32631007653916413-001 

-. 73123985503595476+001 -.34655895835961732+001 
-.53152004723562175+000 -.25071881182002326+000 

RAGR . 642952747686 929+002 

• 

.. 

L 



• 

-' 

G 

SELENOCENTRIC 
XL 1,0283646+03 YL 
RL 2,7887494+04 OECL 

SE LEN OGRAPHIC 
XS 2.4985Q54+04 

ALTS 2•6949001)+04 
LTS -2,3004694-01 
LIN l,768910 3+ 02 

TR!\LT 2.6949760+04 

· GEOCENTR IC 

vs 
LATS 

LNS 
LAN 

RPALT 

6.3689359+04 y 
1.8280963+05 DEC 

GrnGOA PHIC 
XG l,6235767+05 VG 
ALT 1 ,79368 11+05 LAT 

EAR TH-HOON PL AN E 
XMP 2,6230304+04 
RMP 2,7887494+04 
XME -1.8256417+05 
DIA 4,21299A9+00 

PLANETARY COORDINATES 

YMP 
OEMP 
YME 

LIA 

XM 6,2660996+04 YM 
RM 2.0879448+05 OEM 

XSUN 5,6~38210+07 YSUN 

-2.5183415+04 ZL 
- 2,5339367+01 RAL 

1,2 293462 +04 
-3.10 73390+00 

6,9246858+01 
-6. l 943 789+01 

2.0131607+02 

ZS 
LON S 

LTE 
LAP 

l. 4953086+05 
2,7244161+01 RA 

7.4697878+03 ZG 
2.7247104+01 LON 

9,4078655+03 ZHP 
2.2281390+00 RAMP 
9,4078655+03 ZHE 

- 7, 3652014+01 DOA 

1.7471428+05 ZH 
2, 72 56455+01 RAM 

-5,1358530+07 ZSUN 

SE LENOC ENTRIC OSCULATING ELEMENT S 
SMAS -2,9492~70+03 ECCS 1,3862123+00 lNC S 

VHS 3, 1083300+03 RNHPS 4·6812980+01 APMPS 
TAS l.3062315+02 EAS \ ,5523 106+02 HAS 

- 1.1935260+04 OXL 
- 8 ,7661625+01 VL 

- 1. 5116894+03 
2.6197874+01 

-6. 4533532+ 00 
-1.43 12139+02 

DXS 
VRS 
LNE 

DR 

073 

- 1.8967442+02 DYL 
3,'t213003+03 PTHL 

3.3904310+03 DYS 
3.491 7564+03 PTR 
6,5585533+00 OSHP 
3, 406 7151 +03 VT 

-3. 0895692+03 OZL 
9,4707619+01 AZL 

8.1452032+0 2 DZS 
7, 7328852+01 AZR 
7,6426288-01 RSHP 
7.6593396+02 SEASV 

8.3687198+04 OX -3,3071001+03 DY -1.9905068+03 OZ 
6.6929493+01 V 4,0062123+03 PTH -5.4743803+01 AZ 

8,3687197+04 OXG e.1768283+01 DVG -6.9820518+04 OZG 
2.6342193+00 VE 6,9828808+04 PTE - 2.6851959+00 Alf 

1.08422 56+03 OXHP 
1 , 9731082+01 VHP 
1.0842267+03 DXHE 
2.6375988+00 LOA 

9 , 5622458+04 OXH 
7,0269709+01 LOH 

-2.2270238+07 RAS 

1,5466032+02 RAN S 
- 1,0345665+02 INHPS 

4,385465 1+02 SLRS 

3.3096318+03 DYMP 
3,4213003+03 PTHP 
3.1493717+03 OYHE 
1•4194979+01 ORP 

-3, 11742 57+03 OYH 
5,9744345+00 VH 

-4.2201184+01 LOS 

- 1 . 7735750+02 APFS 
1.75 11523+02 APOS 
2.718017003 PERS 

8,5275208+02 DZMP 
8,4707609+01 AZHP 

-2. 4711836+03 DZHE 
-4,7503555+00 LRP 

1.0990624+03 DZH 
3.3277968+03 ARGH 
2 . 5350354+02 DES 

1.3965171+02 RPS 
- 7,0376249+03 TFPS 

1 , 0062208+01 MTAS 

- 1 . 4573545 +0 3 
-8. 9869900+01 

- 1.8411 <:5 7+02 
-8. 9959"16 +01 
6. 2844190+01 
4.6878653+01 

- 1 . 0727112+03 
7.8073650+ 0 1 

-1.0727172+03 
- e. 96073& 9+ 0 I 

1. 5635'.>63• 02 
-8.5651896+01 

1.5635564+02 
1.5031689+02 

3. 84643l4+02 
7,8444437+ 01 

-1.6239791+01 

l.1390509+03 
e.2742371•01 
1.361693 8+0 2 

SELENOCENTRIC UNIT VECTORS 
WX - 1 ,9731727-02 WY 
QX 6,7850006-0 1 QY 

4.2752877- 01 
- 6 , 5821480-01 

WZ -9,0378638-01 PX 7, 3433533- 01 PY 6·1965513-01 Pl 
Ql -3.2617635-0l SXO - 5.9861496-02 SYD -9,0284585-01 SZO 

2, 7709058-0 I 
- 4,2577694 - Jl 

•••••• CSM I MOON REF, /PHA SE 102- 15 
ME AN- OF -E POCH 1971 4 FEB . 1971, 20 HRS., 19 MINS., 6Q,QOO SECS. G.M . T. USNM USFT I SEC 

.960000000000000•002 HR S. FROM LAUNCH 4 DAYS, HRS . t 

RESTART COORO INATE S I ER ANO FR /HR I 

RXY l 
ROX YZ 

SE LENOCENTRIC 

.26548537 725 9012A7+000 
-.33603896 1?421 730 7- 001 

-. 78429 5548 66 476757+001 
- • 5296885 54242 32186+000 

MINS •t .ooo secs. G.E . T. RAGR , 79336341741017 8•002 

-.371593594097588 86+001 
-.2 5002146049342330•000 

XL 9,1431400+02 YL -2, 7010617+04 ZL - 1,2797436+04 DXL - 1. 9532953+02 DYL - 3 , 0789232+03 DZL 
8.4963648+01 All 

- 1.4533010+03 
•L 2.9902906+04 DECL -2,5338 565+01 RAL -8.8 061267+01 VL" 3,4102794+03 PTHL -8.9883803+JI 

SELE NOGRAPHIC 
XS 2.69978 15+04 

ALTS 2.8~64412+04 

LTS -2.2880568-0 1 
LIN 1. 768920 6+02 

TR ALT 2, 8965171 +04 

GEOCENTR IC 

VS 
LATS 

LNS 
LAN 

RPALT 

6,1725410+04 y 
1 . 8086986+05 DEC 

GEOGRAPHIC 
XG 1,5720691+05 VG 
ALT 1,7742836+05 LAT 

EAR TH-HOON PLANE 
X ~P 2.8280529+04 
RMP 2.9902006+04 
XME - l,8060872+05 
DI A 3,9742706+00 

PLAN ETA RY COORDI NA TES 

YMP 
DEMP 
YME 

LIA 

XM 6.0Rlt 0.~ 7+04 YM 
RM 2 ,088A~ 25 +05 DEM 

XSUN 5.6679824+07 VSUN 

1 .2754387+04 
-3 .10 72745+00 

6.8740588+01 
-6.5 907396+01 

2.3420267+02 

ZS 
LON S 

LTE 
LAP 

1.4834693+05 z 
2.7333053•01 RA 

- 3.3208825+04 ZG 
2.7336034+01 LON 

q.6442324+03 ZMP 
2.2549025+00 RAMP 
9,6442321+03 ZME 

- 7 ,5426352+01 ODA 

1,7535755+05 ZM 
2 .7312057+01 RAM 

-5,1320533+07 ZSUN 

SELENOCEN TRIC OSCULATING ELEMENTS 
SMA S -2 , 9303481+03 ECCS 1.3999312+00 INC S 

VHS 3.1 18358 4+03 RNMPS 4,7304813+01 APHPS 
TAS 1, 30325 8 8+02 EAS 1.5865883•02 MAS 

-1.6209046+03 
2.5287123+01 

- 6 . 4323981+00 
- 9 . 9938825•01 

oxs 
VRS 
LNE 

DP 

3.lo012219+03 DYS 
3,4 860220+03 PTR 
6,5527492+00 OSMP 
3, 3971129+03 VT 

7.4162408+02 DZS 
7 , 7031996+01 AZR 
7 o6031o631- 0l RSHP 
7.8228731+02 SEASV 

- 1. e44eooo•o2 . 
-9. 0024228•01 

6.2346605+01 
4.6475220+01 

8.3 0 48588+04 DX - 3,3224134+03 DY - 2 , 0065526+03 DZ - 1.083 2 755+0 3 
6,7408381+01 V 4.0296612+03 PTH -5.4411334+01 AZ 7.8330106+01 

8,3048586+04 OXG -1.7300697+04 DYG -6,6761093+04 DZG - 1,0834154•03 
3.4807204+02 VE 6 , 8974863•04 PTE -2. 7231178+00 AZE · -8,960546<+01 

1 , 1765392+03 DXMP 
1,8830413+01 VHP 
1 . 1765395+03 OXME 
2,6256061+00 LOA 

9.5846023+04 QXM 
7 . 0874299+01 LOM 

- 2.2253763+07 RAS 

1.5466118+02 RANS 
-1.0176981+02 INMPS 

4.7828446+02 SLRS 

3.3083739+03 OYMP 
3.4102793+03 PTMP 
3 .1487086+03 OYHE 
1,3577016+01 ORP 

- 3,1270830+ 03 OYH 
3, 5153796+02 VH 

-lo. 2159146•01 LOS 

- 1. 7778965+02 APFS 
1. 7527869+02 APOS 
2.8125694+03 PEPS 

8 , 1274113+02 DZMP 
8.4963658+01 AZMP 

-2. 5099172+03 DZHE 
-4, 6218237+00 LRP 

1,0723707+C3 DZM 
3.3264923+0 3 ARGH 
2.3850451+02 DES 

103991961+02 RPS 
-7.0326338+03 TFPS 

9,9654419+00 MTAS 

l.55304~b+O(. 

- B.585089 2• Jl 
1. 5 530455+0 2 
l .4911354•0 2 

3. 7002547> 02 
7.8984742+ 0 1 

- 1 . 6227339+ 0 1 

1 . 1719375• 03 
8.2760232+01 
l.3558756•02 

SELENOCENTRIC UNIT VECTORS 
WX -1,6506076-02 WY 
QX 6, 700 5374-0 1 QY 

4.2765181-01 
-6.66 18250-0 1 

WZ - 9,0379284- 01 PX 
Ql -3.2 745 790- 01 sxo 

7 •42 12893- 01 PY 6.1099482-01 Pl 2.7555364-0 1 
- 6.1202250- 02 SYD -9,0265306-01 SZO -4.2599476-01 

****"'* CSM I MOON REF , /PHASE 102- 16 
HEAN-OF - EPOCH 1971 4 FEB, 1971, 21 HRS., 19 MINS., 60,000 SECS. G.M.T. USNM USFT I Se t 

,97000 00 00000000 +002 HRS , FROM LAUNCH 4 DAYS, HRS. , 

RESTAR T COORDINATES I ER AND ER/HR I 

RX YZ 
R DXYZ 

.23138807366997110•000 
-.34594286934822874-001 

-. 8371951814454631,9+001 

SE LENOCE NTRIC 
XL 7 . 9688 5 15+02 Yl 
RL 3, 19 13 589+04 DECL 

SE LE NCGRAPHI C 
XS 2,9016690+04 

ALT S 3.0975095+04 
LTS -2.2756375-01 
LIN I. 7688131+02 

TR ALT 3.09759 55+0 4 

vs 
LATS 

LNS 
LAN 

PPALT 

- • 528 3862 8396157 07 6•000 

- 2.8832445+04 ZL 
-2,5338 048•01 RAL 

1. 3172489+04 
-3.10 82263•00 

b.8234326+01 
- 7 . 0 285 113+01 
2. 71 43330• 02 

ZS 
LONS 

LTE 
LAP 

- 1.3657681+04 DXL 
-8.84 16833+01 VL 

- 1. 7 304243•03 
2.44 16266•01 

- 6.4108851•00 
- 1.1326359+02 

DXS 
VR S 
LNE 

DR 

MINS ., .coo secs . G.e . T. PAGR , 943774087133428 +0~2 

-. 3965721359032381o3•00l 
- • 24959103 4836403 79+000 

- 2. 0108638+02 DYL 
3.4027145+03 PTHL 

- 3,0713535+03 DZL .- 1,4507990•03 
8 ,5 180853+01 All -8.9939427+01 

3.4140416+03 DYS 
3,4840683+03 PTR 
6.51o644 6Q+OQ DSMP 
3.3906852+03 VT 

6.6991187+02 ozs 
7,6704539+01 AZR 
7, 5642942- 01 RSMP 
8 , 01 2403!+02 SEASV 

- 1. 851 2245+ 0 2 
- 9 . 00906 53+0 1 

6 , l84947b+Ol 
4.611 1494+01 



GCOCENTRIC 
x 5.Q7~2445+04 v 
R l.7Pn602+05 OEC 

Gi:OGR/I PHI C 
XG l. 4ll6263+05 VG 
ALT 1 . 754~453+05 LAT 

f AR TH -•OON PUN E 
XMP 3.0332830+04 
P~P 3.1CH358~+04 

X"1f: -1. 7R65084+05 
DI 4 3. 7056363+00 

PLANF.TARY COORDINATES 

VMP 
DEMP 
VME 

LIA 

Xfl 5. 8955 560+04 VM 
RM 2. 08Q8 36 7+05 OEM 

XStlN 5.6721408+07 VSUN 

1.4715254+05 z 
2.7422193+01 RA 

-7.0809689+04 ZG 
2.7425213+01 LON 

9.8380970+03 ZMP 
2.2775384+00 PAMP 
9.8380955+03 Zt~E 

- 7 . 7321857+01 DOA 

1.7598499+05 ZM 
2.7365012+01 RAM 

-5.1282509+07 ZSUN 

'E LENOCEN TRIC OSCULATING ELEMENTS 
~: MAS -z.9 :)q8394+03 Ec:s l.4155446+00 INCS 

VHS 3.1203283+03 RNMPS 4.8027404+01 APMPS 
TAS 1 .2°925 19+02 EAS l 06182099+02 MAS 

' fl. fNOCENTR IC UNIT VECTORS 
' ~X - l.2877&45-02 WY 
i)X 606068240-Q l QY 

~ ***** CSM 

4.2776543-0l 
-6, 7482252-01 

wz 
Ql 

374 

a. 2403243•04 
6. 7900002•01 

OX -3 . 3375350+03 DY -2. 0257329+03 OZ -1.0954039+03 
V 4,0549529+03 PTH -5.4109107+01 AZ 7.8587920+01 

8.2403240+04 
3. 3352259+02 

DXG -3.3139252+04 OVG -5, 9506621+04 OZG - 1 . 0953994+03 
VE 6.8120834+04 PTE -2.7640825+00 AZE -8.9603854+01 

1.268248,+03 OXMP 
1,7969861+01 VMP 
1.2682495+03 OXME 
2.&123873+00 LOA 

9,6060924+04 OXM 
7,1478977+01 LOM 

-2,2237275+07 RAS 

1,5466188+02 RANS 
-9,9789546+01 INMPS 

5.1905123+02 SLRS 

3, 30998 28+03 OVMP 
3,4027145+03 PTMP 
3 . 1509176+03 CVME 
1.2955493+01 DRP 

-!, 1364486+03 OVM 
3,3710157+02 VM 

-4,2117113+01 LOS 

-1, 7827566+02 APFS 
l. 75 4599 5+0 2 APDS 
2,9207997+03 PERS 

-9.0379805-0l PX 7.5055490-01 PV 
-3.2880550-01 sxo -6.2611520-02 svo 

7.7373531+02 DZMP 
8.5180853+01 AZMP 

-2.5476555+03 DZME 
-4.4737978+00 LRP 

1.0456206+03 DZM 
3.3251974+03 ARGM 
2.2350548+02 DES 

1.4020241+02 RPS 
- 7,0288470+03 TFPS 

9,8610072+00 MTAS 

6,0135770-01 Pl 
-9.0244410-0 l szo 

1. 54315!>5+02 
-8,6071516+01 
l. 5431556+02 
1.4784713+02 

3 .5539513+'02 
7,9524518+01 

- 1.6214878+01 

1 .2091682+03 
8, 2782Jl0+Jl 
1.3494615+02 

2. 7392697-0 l 
- 4.2623250-01 

I eOON REF. /PHASE 102- 17 
~EAN-OF-EPOCH 1971 4 FEB. 1971, 22 HRS., 19 MINS., 60.000 SECS, G,M , T. USNM USFT I S<C 

.Q801010000ioooo+002 HPS. FRO~ LAUNCH 4 DAYS t HRS., MINS., ,000 SECS . G.E,T. RAGR .10941e.475b85bbt;+J03 

q,\oT crnPQINATES { Ek ANO ER/HR I 

~XY l 
Q oxvz 

.19628869477134624+000 
- .35608916600217313-001 

-,889988234822 10097+001 -.42151967128588447+001 
- .52754803684149988•000 -.24939697576320673+000 

:·< 1.E NOCENTRIC 
XL 6 .7600522+02 Yl 
' L 3,39?1314+04 OECL 

· ~ L ~NCGRAP HI C 

XS 3.1043679+04 
,\ LT S 3.zq9z~2Q+f)4 

tT S -2.2~32115-0 1 

I. I N t .768 5444+ 02 
TP ALT 3.2QAJ581+04 

1~h1(.EN TR IC 

vs 
L4TS 

LNS 
LAN 

RPAL T 

x 5.7770568+04 y 
Ft l. 7697676+()5 DE C 

G:CGR APHIC 
XG l.1843719+05 VG 
ALT l.73"i3529+05 LAT 

!:ARTt-< -"'00N PLAfllE 
XMP ,. 23fll339lt-')4 
rJpµ 3. 3<;2l 3 14t-04 
xo,1 ;: - L.7t6 R935+'.'l5 
C ii\ 3.4071043+0') 

:·· l :.r ; ;_: r ~Ry COilRO TNATES 

VMP 
CE1'4P 
Y~E 

LI A 

X ~ 5.70q4563+04 YM 
r.w. ?.0~07774 +05 OEM 

x:c;ur~ 5.6762q62+'J7 YSUN 

-3.0650604+04 Zl 
-2.533796l+Cl RAL 

1 .354837 7+04 
- 3. ll 011 51 + 00 
6. 7728076+01 

-7.5039727+0 1 
3.1321066+02 

ZS 
LON S 

L TE 
LAP 

1.459459~+05 

2.751150b+Ol a~ 

-l.0300628+05 ZG 
2,7514566+01 LON 

9.9899855+03 ZMP 
2,2967253+00 RA~P 
9.98119846+03 ZME 

-7.93357QO+Ol DOA 

1 , 7659657+05 ZM 
1,7415318+01 RAM 

-5.1244459+07 ZSUN 

; 1 Lf:i\C CENTRlC OSCULATING ELEMENTS 
·.:, 1· 1 ~S -2.8877452+03 ECCS l .433 1Qll+OO INC S 

VHS 3. 1412768+03 ~N~PS 4.9027145+01 APMPS 
TA S 1.2942996+02 EAS 1.6474462+02 MAS 

S c l fNOCENTR !C UNIT VECTORS 
wx 
QX 

- 8.84501368-03 
6, 5031607- 01 

WV 
QV 

4.2786571-01 
- 6.8408226-01 

••*-"•* CSM I E•R TH REF, /PHASE 102- 18 
MFA"l-OF-tPQCH 1971 

Wl 
QZ 

• 99001100 ·1000000+002 HRS. FROM LAUNCh 

·~ fS TA RT COOKOl~ATES I ER ANO ER/HR t 

-1,4516857+04 OXL 
-8,8 736533+01 VL 

-1.8404042+03 
2.3577876+01 

-6.]808 172•00 
3.91'-1765+01 

oxs 
VRS 
LNE 

OR 

-2. 0698413+02 DYL 
3.3981898+03 PTHL 

3.4285652+03 DYS 
3.4854789+03 PTR 
6 .5396438+00 OSMP 
3.3870808+03 VT 

- 3.0664810+03 DZL 
8, 5365870+0 l All 

5.9908344+02 ozs 
7.6353327+01 AZR 
7 .525 1155- 01 RSMP 
8.2234222+02 SEASV 

-1. 4496 71O+0 3 
-q.003354 3+01 

- l .8601936+02 
-9.0 l57173+Jl 

6,1352812•01 
4.5780078+01 

8 .1750296+04 
o.8404590•01 

OX -3.352504 1+03 DY -2.0476664+ 03 OZ - 1 .1 089&7!>+03 
V 4,0819014+03 PTH -5,3830838+01 AZ 7.8848236+0! 

8, 1750295+04 
3.1898611+02 

OXG -4.64563 04+04 OVG -4,8634289+04 OZG - 1.1090115+03 
VE 6,7265981+04 PTE -2.8 079113+00 AZE -8.9602560+01 

1,3593860+03 DXMP 
l. 7142031+01 VMP 
1•3593856+03 OXMf 
2.5979063+00 LOA 

9 .6267153+04 OXM 
7,2083716+01 LOH 

- 2.2220776+07 RAS 

l, 5466201+02 RANS 
-9.7470966+01 INMPS 

5.6095318+02 SLRS 

3,3140945+03 DVMP 
3,3981898+03 PTMP 
3.15~6346+03 CVME 
1,2330752+01 ORP 

-3,1455200+03 OVM 
3.2266524+02 VM 

-4.2075086+01 LOS 

- l, 7881572+02 APFS 
l, 7565793+02 APOS 
3,0437895+03 PERS 

7.3549236+02 OZMP 
8.5365858+01 AZMP 

-2.5846406+03 OZME 
- 4,3051374+00 LRP 

1.0188146+03 OZM 
3,3239121+03 ARGM 
2,0850644+02 DES 

1.4049849+02 RPS 
- 7.0264360+03 TFPS 

9, 7489098+00 MTAS 

-9,0379904-0 1 PX 7.5956056- 01 PY 5,9073007-01 Pl 
-3.3 021497-Dl SXO - 6.4083263-02 SVO -9,0221879-01 SlO 

l .533 7189+0 2 
- B.t3140~5+01 

1 . 5337192•02 
1 . 4651933•02 

3.4075J5l+J2 
8. 0064007+0 l 

- 1 . 6202409+0 l 

1. 250945;+(.d 
8.2809216+01 
t . 3424bt:5+02 

2.722<?.2ti2-Jl 
- 4.16490<!-Jl 

FEB. 1971, 23 HRS •• lC MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

4 OA YS , HRS., MINS., .ooo SECS. G.E.T • RAGR .1244595426!>7993+003 

RX Y Z 
J.<: OXYZ 

.lbl96555684491505+002 
- • 579 30 76304516 9721•000 

• 4202 3 3 54194001316+00 2 
- • 3%47217370931316•000 

.23545449822451120+002 
-,1933 1506630947746•000 

5ELENOCE~TRIC 

l( l 5.5158390+02 Vl 
14 l 3 . 5<121676+'14 OECL 

SE LEN CGRAPHIC 
XS 3.3079717+04 

ALT S 3.4989183+04 
LTS -2.25078'15-01 
LIN L.768070 0+02 

l:~: oci:::~~TP IC 

I'S 
LATS 

LNS 
LAN 

x 5.5779861+-'14 y 
l. 7502092+05 DEC 

1;[CGR APH IC 
XG a. 7768445+04 VG 
AL T l . 7157046+05 LAT 

i:'AR TH-,..CON PLAN E 
XMP - 1,7472322+05 VMP 

-3.2466604+04 lL 
- 2.5338397+01 RAL 

1,3882504+04 ZS 
-3, 1128815+00 LONS 

6.7221831+01 LTE 
-8, 0108117+01 LAP 

1.4472564+05 
2. 76 00910+ 0 l 

l 
RA 

-1.2788120+05 ZG 
207604011+01 LON 

1. 0100289+04 ZMP 

-1,5375740+04 OXL 
- 8 . 9026678+01 VL 

- 1.9509917+03 
2.2766243+01 
6. 3661980•00 

-3.7980571+08 

8.1088964+04 
b. 8922440+0 l 

oxs 
VRS 
LNE 

OR 

OX 
v 

-2.1304639+02 DYL 
3,3963954+03 PTHL 

3.4445488+03 DYS 
3.4899410+03 PTR 

-1. 7346765+02 OSMP 
3. 38 60362 +03 VT 

-3,36734 43+03 DY 
4.1103693+03 PTH 

-3. 0640228+03 DZL 
9,5523927+01 All 

5.2890894+02 DZS 
7.5983816+01 AZR 
7 .4859341-01 RSMP 
8,4524951+02 SEASV 

-2 .0720675•03 
-5. 3571624+01 

DZ 
AZ 

-l.4497853+03 
- 9. 0163728+01 

- 1 . 871563()+02 
-9. 0222ti2b+Jl 

6. 0856599+01 
-2. 5693315+01 

- 1.1236834+'03 
7,9111959+01 

8,1088%3+04 
3 ,0446289•02 

OXG -5.64643 80+04 DYG -3.4939360+04 OZG - 1,1237789+03 
VE 6.6409701+04 PTE -2.8544883+00 AZE -8.960 1576+01 

l.4499740+03 DXMP 3,1625861+03 DYMP -2.6210573+03 OZMP 1.5245985+02 

• 

... 

~ 



• 

.,, 

-\ 

~ 

RMP 
XME 

1,7502092+05 DEHP 
-1.7472322+05 YHE 

PLANEHRY COORDINATES 
XM 5.5228277+04 YH 
RM 2.0917144+05 DEM 

XSUN 5,6804484+07 YSUN 

4,7467664-01 RAMP 
1,0100289+04 ZHE 

1,7719224+05 ZH 
2,7462974+01 RAH 

-5,1206380+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2,418B35+05 ECC 8.2116810-01 INC 

VH - 1,0 348~23+03 RNHP 1,7029439+02 APHP 
TA -l,3 ' 04259+02 EA -7, 0331604+01 MA 

GEOCENTRIC UNIT VECTORS 
WX l ,263132 7-02 MY -4.9246065-01 
QX 3,9802066- 0l QY - 7.9591593-0 1 

•••••• CSM I EART H REF. /PHASE 102- 19 
HEAN-OF-EPOCH 1971 

wz 
QZ 

.1ooooooonoooooo+oo3 HRS. FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

1,7669156+02 VMP 
l ,4499740+03 DXME 

9,6464704+04 OXH 
7.2688492+01 LOH 

-2.22042 64+07 RAS 

2.9513la2+0l RAN 
1 ,3845728+0 2 INMP 

-2,6027 175+01 SLR 

075 

4.1103693+03 PTMP 
3.1625861+03 DYME 

-3,1542979+03 DYM 
3.0822895+02 VH 

-4·2033065+01 LOS 

1.4692810+00 APF 
4,2525169+00 APO 
7,8773045+04 PER 

-5.3571623+01 AZHP 
-2.6210573+03 DZME 

9.9195525+02 DZM 
3.3226364+03 ARGM 
1,9350739+02 DES 

- 1.5782222+02 RP 
4.4048657+05 TFP 
802878602+02 MTA 

8,7024306-01 PX -9,172 6948-01 PY -3,5213684-01 PZ 
-4.56 17692-01 sxo 0.0000000 SYD 0.0000000 sza 

8.5774005+01 
1.5245985+02 

3,2610191+02 
8. 0602973+0 1 

- 1 . 6189933+01 

4, 325H35+04 
1 . 5891933+02 
3.6000000+02 

- 1 .8595604-0 1 
o. 0000000 

FEB. 1971, 0 HRS., 19 MINS,, 60.000 SECS, G,M , T, USNM USFT I StC 

4 DAYS, 4 HRS., 0 MINS., ,000 SECS. G,E,T, RAGR .139500609630318+003 

RXYZ 
ROXYZ 

.15615979889596087+002 
-.58 184073970747350+000 

.416646203130484q3+002 
-.36 105761400427518+000 

.23350781363720870+002 
-. 19605374485821404+000 

SELENOCENTRIC 
XL 4,2351606+02 YL 
RL 3,7934126+04 DECL 

SELENCGRAPHIC 
XS 3,5125610+04 

ALTS 3.6995633+04 
LT S -2.2383442-0 1 
LIN 1.7673473+02 

GEOCENTP IC 

YS 
LATS 

LNS 
LAN 

x 5,3780396+04 y 
R l.73057 52+05 DEC 

GEOGRAPHIC 
XG 5.2292950+04 VG 
ALT 1.6961607+05 LAT 

EARTH-~CON PLANE 
XMP - 1,7275161+05 YMP 
RMP 1.7305751+05 DEMP 
XME - t.7 275 161+05 YME 

PLANETARY COORDINATES 
XM 5,3356881+04 YM 
RM 2,0926478+05 DEM 

XSUN 5.6845977+07 YSUN 

- 3,4281808+04 ZL 
-2,5339408+ 01 RAL 

1,4175200+04 ZS 
-3. 1164753+00 LONS 

6,6715598+01 LTE 
-8,5403865+ 01 LAP 

1.4349018+05 
2. 7690326+01 RA 

-1. 4403601+05 ZG 
2.7693469+01 LON 

1.01692 87+04 ZMP 
5,0987853-01 RAMP 
1.0169287+04 ZME 

1 07777199+ 05 ZM 
2,7507979+01 RAM 

-5, 11682 74+ 07 Z SUN 

GECCENTRIC OSCULATING ELEMENTS 
SMA 2 . 4052003+05 ECC 8,1937006-01 INC 

VH -1.0 340815+03 RNMP 1,6972272+02 APMP 
TA -1,3153048+02 EA -6,9981 769+01 MA 

GEOCENTRIC UNIT VECTOR S 
WX 1,227866 5- 02 WY -4.9236Q98-0l 
OX 3.9749693-01 QY -7,9623991-01 

•••••• CSM I EARTH REF, /PHASE 102- 20 
MEAN-OF-EPOCH 1971 

wZ 
QZ 

.101000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

-l,62l5033+04 DXL 
-B .9292205+01 VL 

-2.0623243+03 
2,1976904+01 
6. 3430300+00 

-3. 7980571+08 

oxs 
VRS 
LNE 

DR 

-2. 1928606+02 DYL 
3,3970986+03 PTHL 

3,4618087+03 DYS 
3.4972180+03 PTR 

-1, 734 7544+02 OSHP 
3.3673541+03 VT 

- 3.0637663+03 DZL 
8.5659243+01 All 

4.5920908+02 DZS 
7.5600505+01 AZR 
7.4467450-01 RSHP 
8,6969265+02 SEASV 

-1.4510442+03 
-9, 032693b+Ol 

-l. 88523 26+ 02 
-9,0288 121+01 

6.0360839+01 
-2.6128468+01 

8.0418539+04 
6,9453904+01 

DX -3, 3820685+03 DY -2 ,0987214+03 DZ -l, 13960<6+03 
V 4,1402551+03 PTH -5,332 7571+01 AZ 7,937984 8+0 1 

e .0 4 105J9•04 
2,8995329+02 

DXG - 6.2611616+04 DYG - 1.9377437+04 DlG -1. 139>£4/ +U J 
VE 6.5551492+04 PTE -2.9037443+00 AZE -8.9601014+01 

l. 5400288+03 OXMP 
1.7663106•02 VMP 
1.5400288+03 DXME 

9 , 6653571+04 DXM 
7,3293279+01 LOM 

-2.2 187742+07 RAS 

2.9505955+01 RAN 
1.3845756+02 INMP 

-2,5871650+01 SLR 

3.1715664+03 DYMP 
4.1402552+03 PTMP 
3, l 715664+03 DYME 

- 3,1627824+03 DYM 
2.9379267+02 VM 

-4.1991050+01 LOS 

l ,4185654+00 APF 
4,2314292+00 APO 
7 .9042742+04 PER 

-2 .6570486+03 DZMP 
-5.3327570+01 AZMP 
-2.6570466+03 DZHE 

9,6504491+02 DZM 
3 .3213702+03 ARGH 
1,7850834+02 DES 

-1,576196 8+02 RP 
4.3759494+05 TFP 
8,2185525+02 MTA 

8,7030450-01 PX -9, 1752133-01 PY -3.5154327-01 PZ 
-4,56066 18-0l SXO 0,0000000 SYD 0 , 0000000 SZO 

1.5156787+ 02 
8.579934<+01 
1.5156787+02 

3.1144163+02 
8.1141498+01 

-1.6 177450+01 

4.344!>118+ 04 
1.5906320+02 
3.6000000+02 

- 1,859352 2-Dl 
o. 0000000 

FEB. 1971, HRS,, 19 MINS,, 60.000 SECS. G,M.T, USNM USFT I s~c 

4 DAYS, HRS., MINS·• ,OOO SECS, G,E,T, RAGR .154541676002643+003 

RXYZ 
RDXYZ 

.15n32880560606883+oo2 
-,58435474 8505 27 028+000 

.41301119155389488+002 
-.36600171673943060+000 

.23153280462174807+002 
-. 19897814617619313+000 

SELENOCENTRIC 
XL 2.ql69q9Q+OZ YL 
RL 3,9042020+04 DECL 

SELENOGRAPHIC 
XS 3.7182C72+04 

ALT S 3,9003525+04 
LT S -2.2259057-01 
LIN 1, 7663390+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

5.1772242+04 y 
1,7108567+05 DEC 

GEOGRAPHIC 
XG l.4'396 70b-t04 VG 
ALT 1,6764424+05 LAT 

EARTH-HOON PLANE 
XMP -1,7077374+05 YMP 
RMP 1.7108567+05 OEMP 
XME - 1. 7077374+05 YHE 

PLANETARY COORDINATES 
XM 5,1480542+04 YM 
RH 2.0935776+05 DEH 

XSUN 5,6867439+07 YSUN 

-3.b097472+04 ZL 
-2.5341031+01 RAL 

1,4426706+04 ZS 
-3, 1208601+00 LON S 

6.6209372+01 LT E 
-9,0822428+01 LAP 

l. 4223831 +05 
2,7779666+01 RA 

-1.5068 123+05 ZG 
207782852+01 LON 

1.0 197187+04 ZMP 
5,4573976-01 RAMP 
l,0197187+04 ZHE 

1,7833578+05 ZH 
2.7550332+01 RAM 

-5. 1130141+07 ZSUN 

GEOCENTR IC OSCULATING ELEMENTS 
SHA 2.3930241+05 ECC B.1775419-01 INC 

VH -1.0325851+03 RNHP l,6915283+02 APMP 
TA -1,3 101 271+02 EA -6.9598598+0 1 MA 

GEOCENTRIC UNIT VECTOR S 

- 1.7095 392+04 DXL 
-8,9537007+01 VL 

-2 .1 745376+03 
2.1206336+01 
6.3193182+00 

-3,7980572+08 

oxs 
VRS 
LNE 

DR 

-2,25 70805+02 DYL 
3,4001251+03 PTHL 

3,4602066+03 DYS 
3·5071296+03 PTR 

- 1,7348373+02 OSMP 
3,39088~0+03 vr 

-3.0655518+03 DZL 
8 , 5775283+01 AZL 

-1. 4533752+03 
-9, 0520870+ 0 1 

3.8984217+02 DZS -l.90 ll37o +02 
7.5207108+01 AZR -9,0351 773+01 
7,4075506-01 RSMP 5,9865519+01 
8,9546062+02 SEASV -2,65 75419+01 

7. 9738356+04 
6,.q909383•0l 

DX -3,39 66817+03 DY -2,1274658+03 DZ -1 .156001 1+03 
V 4,1714846+03 PTH -5. 3095521+01 AZ 7,9652!>91+ 0 1 

7,9738356+04 
2. 7 545 770+02 

DXG - 6.46 11077+04 DYG -2.9979474+03 DZG - 1.1567099+03 
VE 6,4690936+04 PTE -2,9556466+00 AZE -6,9600779+01 

l .6295588+ 03 DXMP 
1 , 7658283+02 VHP 
1,6295588+03 DXME 

9,6833751+04 DXH 
7 ,3898052+01 LOM 

-2,21 71207+07 RAS 

2.9499779+01 RAN 
1,3846263+02 INMP 

-2.56837 16+01 SLR 

3.1824200+03 DYMP 
4.1714846+03 PTHP 
3,1824200+03 DYME 

-3, l 709736+03 OYM 
2, 7935637+02 VM 

-4, l 91t904!+0l LOS 

1.3923262+00 APF 
4.2127528+00 APO 
7.9275642+04 PER 

-2 .6 927274+03 DZMP 
-5,3095521+01 AZMP 
-1.6927274+03 DZME 

9 . 3608601+02 DZM 
3.3201135+03 ARGM 
1.6350928+02 DES 

- 1,5781491+02 · · . RP 
4.3499295+05 TFP 
8 .1562225+02 MTA 

1. 5068610+02 
8. 5821676+01 
l .5068610+a2 

2.9677394+02 
B, 1679583+01 

- l.6164955+01 

4. 3611863+04 
1.5918947+02 
3. 6000000+0 l 



976 

wx 
ox 

1.1964967-02 
3.9707092-01 

WV 
OV 

-4.9227483-01 
-7. 9651105-01 

WZ 8.7035760-0l PX -9,1710992-01 PV 
oz -4.5596578-01 sxo 0.0000000 svo 

-3,5104930-0l Pl - 1.s5q3779- 01 
0.0000000 szo 0.0000000 

****** CSM I EARTH REF, /PHASE 102- 21 
MEAN-OF-EPOCH 1971 

• 102000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

FEB, 1971, HRS., lq MINS., 60.000 SECS, G,M,T, USNM USFT I sec 

4 DAYS, 6 HRS. , 0 MINS., .ooo secs. G.E.T • RAGR ,169582743574968+003 

RXVZ 
RDXVZ 

.14447276806068919+002 
-,58684948968047968•000 

.40932 502016'4 75 84 7•002 
-.3712865896 3312564+000 

.22952766294955459•002 
-.20207896407918761+000 

SE LENOCENTRIC 
XL l.5602212+D2 VL 
RL 4-1952632+04 DECL 

>CLCtWGn~r 111 c 
XS 3,9249744+04 

ALT S 4. 1014137+04 
LTS -2,2 134560-01 
LIN 1.7650167+02 

GFOCENTR IC 

vs 
LATS 

LNS 
LAN 

x 4.9755461+04 y 
R l,6ql0460+05 DEC 

GEOGRAPH I C 
XG -2,3446115+04 VG 
ALT l,6566319+05 LAT 

EARTH-,OON PLANE 
XMP -1.68 78891+') 5 VMP 
R~P l.6910460+05 OEMP 
XMi:: -l.6~788Ql+05 YME 

PLANETARY COORDINATES 
XM 4. 95994 39+04 YM 
RM 2.0945037+05 DEM 

XSUN 5,6928870+0 7 VSUN 

-3,7914766+04 ZL 
-2.5343285+01 RA L 

1.4637179+04 ZS 
-3.1260065+00 LONS 

6.5703156+01 LTE 
-9,625 1899+ 0 1 LAP 

1.4096882•0 5 z 
2,7868840+01 PA 

-1.4764178+05 lG 
2,7872070+01 LON 

l.01~4117+04 ZMP 
5,8229202-01 RAMP 
1.0184117+04 IME 

1.7888358+05 ZM 
2 .7590034+ 01 RAM 

-5, 10 91981+07 zSUN 

GEOCENTR I C OSCULATING ELEMENTS 
SMA 2.38 1976 1+05 ECC B.1;29496-01 INC 

VH - l.r 304595+03 RNMP l.685846~+02 APMP 
TA - 1 .3048782+02 EA -6.9185442+01 MA 

GEOCENTRIC UNIT VECTORS 
"X 1-1684452-02 WV -4. 92 20008- 0 1 
QX 3,0672522-01 OV -7. 96 73852-01 

••**** CSP.I I EARTH REF, /PHASE 10 2- 22 
MEAN-OF-EPOCH 1971 

wz 
oz 

.103000000000000+003 HRS. FPJM LAUNCH 

RESTART COORDINATfS C ER ANO fR/HR I 

-1. 7957436+04 DXL 
-B.9764223+0 1 VL 

-2. 2877626+03 
2 .0451702+01 
6. 2950647+00 
1,4043085+02 

DXS 
YRS 
LNE 

OR 

-2.323 1140+02 OVL 
3.4053453+03 PTHL 

3 .4996395+03 DVS 
3,5195392+03 PTR 

- 1.7349250+02 DSMP 
3,3965233+03 VT 

- 3.0692604+03 OlL -1.4567255+03 
5,587493°8+01 All -9,0744130+01 

3.2069~60+02 ozs 
7 .4806833+01 AZR 
7,3683567-01 RSMP 
9.2237q94+02 SEASV 

-l.9192 ::HLj+(Jl 
-9.0417079+01 

5.9370663+01 
-2.7034469+ 0 1 

7·9047802+04 
7. 0 559327+0 I 

OX -3,4111829+03 DY -2.1581794+03 DZ - 1,1746;54+03 
V 4.2040042+03 PTH -5.2872880+01 AZ 7,99307 92+01 

1. qo47797+04 
2. 60976 58+02 

OXG -6,2452006+04 OVG 1,3127762+04 DZG -1.1746930+03 
VE 6.3827670+04 PTE -3.0101919+00 AZE -8,9601147+ 01 

1.7185658+03 OXMP 
1.76 54 716+02 VMP 
l. 71 85658+03 DXME 

9. 7005237+04 DXM 
7,4502786+01 LOM 

-2.2154660+07 RAS 

2,9494416+0 1 RAN 
1.3847147+02 INMP 

-2.5467628+0 1 SLR 

8.7040367-01 PX 
-4.5586926-0l sxn 

3.1950311+03 OVMP 
4.2040042+03 PTMP 
3.1950311+03 DVME 

-3.1788715•03 OVM 
2,6492004+02 VM 

-4.1907038+01 LOS 

l,3599024+00 APF 
4,1961292+00 APO 
7.9477615+04 PER 

-2,7281837+03 DZMP 
-5,2872881+01 AZMP 
-2.7281837+03 OZME 

9,1108107+02 DZM 
3.3188662+03 ARGM 
1.4851022+0 2 DES 

-1.5780841+02 RP 
4,3263711+05 TFP 
B .0998048+02 MTA 

-9, 178 6303-0 1 PV -3.5063767-01 PZ 
0.0000000 svo 0.0000000 szo 

l.4980595• D2 
8.584439 1•0 1 
l.4980 5'i5•02 

2.82 lOOl4+J2 
8,2217234•01 

-1.6152451>+01 

4.375&102+04 
1. 593007 8+02 
3.6000000•02 

-1.8595873-"l 
o. 0000000 

FEB. lq11, HRS.', 19 MINS .. 60,000 secs. G.M.T. USNM USFT I SEC 

4 DAYS t HRS., Mt NS., .000 SECS. G.E.T. RAGR .l84623Bl0>47l9<+003 

RXVZ 
RDXVZ 

. 1 38 59 188 32514807 5+002 
-.589323976386 17467+000 

.40558438240191497+002 
-.37689381494472820+000 

.22749065972257557+002 
-.20534953740135665+000 

SE LENOCENTRIC 
XL 1. 6382542+0 1 Yl -3.9734807+04 ZL -l.AB21758•04 OXL -2.3909015+02 DVL 

3,412,645+03 PTHL 
-3.0748049+03 DZL 

8,5960643+01 All 
-L.4610577+03 

RL 4.3067188+04 OE:.L 

SELENOGRAP HIC 
XS 4,1329217+04 

ALT S 4.302~6Q4+')4 

LTS -2,2010012-0 1 
LIN 1.7633611+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

4. 7730124+04 y 
l.67113 62+05 DEC 

GEO GRAPH I C 

-2.5346184+01 PAL -8.9976375+01 VL 

1.480672 8+04 ZS 
-3.1318899+00 LONS 

6,5196947•01 LTf 
- 1.0l ~8635+02 LAP 

1. 3Q68056+05 
1 .7957752+0 1 

l 
RA 

-2. 4021286+03 
I. 9710721•01 
'· 2702735+00 
1.3393629+02 

7.8346271+04 
7. 113423 3+0 l 

DXS 
VRS 
LNE 

DR 

ox 
v 

3.5200318+03 DVS 
3.5 343430+03 PTR 

- 1, 7350176+02 DSMP 
3.4041869+03 VT 

-3.4255664+03 ov 
4.2377773+03 PTH 

2.5167441+02 DZS 
7.440 24 11+01 AZR 
7.3291621-01 RSMP 
9,5031155+02 SEASV 

-2 . 1907725+03 
-5.2657482+01 

Dl 
AZ 

-9,09946'.l +Ol 

-l.9395lbb+-02 
-9.0480975+-0.L 

5.8876241+01 
-2. 7506038+01 

- l .1936J63+03 
8 .021501Y+Ol 

XG 
ALT 

-5.8834~73+04 VG 
1 .636 7 222+05 LAT 

-1.3537829+05 ZG 
2.7961027+01 LON 

7. B 346270+04 
2 .4651042+02 

OXG -5.6392056+04 OVG 2.7975830+04 OZG -1.1937684+03 
VE 6,2961388+04 PTE -3.0674022+00 AZE -B.9601/bl+Ol 

FARTH-MOON PLANE 
XMP -l.b67qh51+1)5 YMP 
RMP 1.,711362+15 DEMP 
XME -l.Ob79t5 1+0 5 YME 

PLANETARY COORDINATES 
XM 4.7713741+04 YM 
~ M 2. QQ54260+05 DE/ol 

XSU"I 5.697')2 72+07 YSUN 

1.0130164+04 ZMP 
'.19 56798-01 RAMP 
1.0130 1 64+04 ZME 

1.7941537+0 5 ZM 
2 • 76 27 OP 5+0 l RAM 

-5,1053795+07 ZSUN 

GEnCE NTR!C USCULATING ELEMENTS 
S'" 2.37 1896 2+05 ECC 6 .1497145-0 1 I NC 

VH -1.0277757+03 RNMP 1.6801809+02 AP~P 
TA - l .2qq5453+02 EA -6.8745000+ 01 MA 

GEOCENTRIC UNIT VECTORS 

l.8070481+03 OXMP 
l. 76 52448+02 VMP 
l.807048 1+03 OXME 

Q.7168029+04 DXM 
7.51 0745 4+01 LOM 

-2.2138102+07 RAS 

2.94d9745•01 RAN 
·l.384832 9+02 INMP 

-2,5226907+01 SLR 

3.2093146+03 OVMP 
4,2377773+03 PTMP 
3.2093146+03 OVME 

-3.1864762+03 DVM 
2. 5048364+02 VM 

-4.1865041+01 LOS 

1,3307593+00 APF 
4,1812668+00 APO 
7.9653379+04 PER 

-2, 7634905+0 ) DlMP 
-5.2657482+01 AlMP 
-2,7634905+03 DZME 

8,8403241+02 DZM 
3,3176284+03 ARGM 
1.3351115+02 DES 

-1,5780059+02 RP 
4,3049237+05 TFP 
8.0484447+02 MTA 

WX 1.1432448-02 WY 
wx 3 .96446 12-0 l ov 

-4.9213503-01 
-7 ,9092955-01 

wl 8.70'•4381-01 PX -9, 1798680-01 PV -3.5029473-01 Pl 
oz . -4.5577818-01 sxo 0.0000000 svo 0.0000000 szo 

+••••• CSM 

l.489197 b+02: 
fJ. 5864&00+01 
1.489197 0+02 

2.674.2l4b+02 
8. 2 754451 +-J l 

-1.6139941>+01 

4.3886851+04 
1·5939927•n 
3.6000000+02 

- l.8599417 -0 1 
o. 0000000 

I EARTH REF, /PHA SE 102- 23 
MEAN-OF-EPOCH 1971 FEB. 1Q7l, 4 HRS •• 19 MINS •• 60,000 secs. G.M,T, USNM USFT I SEL 

.104000000000000+003 HRS. FROM LAUNCH 4 DA VS t 0 HRS. , 

•ESThRT COORD INATES C ER ANO Ek /H' I 

RXVZ 
P.DXVZ 

Sfl E ~~CENTR IC 

.13268636156135569+002 
-.591 77653447887669+000 

.40178610322705718+002 
-.38281334996225970•000 

MJ NS., ,000 SECS. G,E,T, 

.22542012166951467+002 
-.20878532794363690+000 

RAGR ,199664877519617+003 

• 

... 

'i 

" 



• 

"' 

i 

(_; 

XL 
RL 

-l.2732311•02 Yl 
4.59B6B72+04 OECL 

SELENOGRAPHIC 
XS 4.3421043+04 

ALTS 4.504B377+04 
LTS -2. 1BB5473-0l 
LIN l.7613640+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 4.5696301+04 y 
R l. l5 ll209+05 DEC 

GEOGRAPHIC 
XG -B.95959B6+04 VG 
ALT l.6167071+05 LAT 

EARTH-MOON PLANE 
XMP -l.6479594+05 YMP 
RMP 106511209+05 OEMP 
XHE - l.6479594+05 YHE 

PLANETARY COORDINATES 
XM 4.5B23624+04 YM 
RM 2.0963446+05 OEM 

XSUN 5.7011642+07 YSUN 

-4. 155B660+04 Zl 
-2.5349732+01 RAL 

1.4935401+04 ZS 
-3.138491B+OO LONS 

6.4690748+01 LTE 
-1. 067360 5+02 LAP 

l. 3B 37246+05 
2 .B046291•01 

z 
RA 

-l.1492453+05 ZG 
2.B0496l3+0l LON 

1 .0035360+04 ZHP 
6.5760221-0l RAMP 
l .0035360+04 ZHE 

l.7993112+05 ZH 
2.7661484+01 RAH 

-5. 1015579+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2. 3626540+05 ECC B • l 376626-01 INC 

VH - l.02459i8+03 RNHP l.674530B+02 APMP 
TA - l .2941172+02 EA -6.8279465+01 HA 

GEOCENTRIC UNIT VECTORS 

-l.9 6BB931 +04 OXL 
-9.01755 36+01 Vl 

-2.5177640+03 
l.B98l519+01 
6.2449478+00 
1.3340159+02 

7.7633191+04 
7. 17 24642+0 l 

oxs 
YRS 
LNE 

OR 

ox 
v 

077 

-2.4603454+02 DYL 
3.4220156+03 PTHL 

3.5U3305+03 DYS 
3.5514640+03 PTR 

- 1.7351151+02 DSHP 
3.413B229+03 VT 

-3·0821235+03 OZL 
8.6034552+01 All 

1.8270644+02 DZS 
7.3996290+01 AZR 
7.2899568-01 RSHP 
9.7913712+02 SEASV 

- 3.4398223+03 DY -2 .2251810+03 
4.2727802+03 PTH -5.2447487+01 

oz 
AZ 

- l.46634fl+03 
-9.1271110•0 l 

-1.9619726+02 
-9•0544517+01 

5. 8382259•0 l 
-2.7990566+01 

- l.2136075•03 
8.05057h+Ol 

7. 76331B8+04 
2.3205977+02 

OXG -4.6932427+04 DVG 4.0635B02+04 OZG - l.21357H+03 
VE 6.2091821+04 PTE -3.1273193+00 AZE -8.9602805+H 

1.8950033+03 OXHP 
1.7651524+02 VHP 
1.8950033+03 DXHE 

9.7322122+04 OXH 
7.5712032+01 LOH 

-2.2121532+07 RAS 

2.9485667+01 RAN 
1.3849752+02 INHP 

-2.4964494+01 SLR 

3.2252106+03 OYHP 
4.2727802+03 PTHP 
3.2252106+03 DYHE 

-3. 1937878+03 DYH 
2.3604716+02 VH 

-4.1823049+01 LOS 

1.3044566+00 APF 
4.1679083+00 APO 
7.9806778+04 PER 

-2.7987065+03 OZHP 
-5.2447486+01 AZHP 
-2.7987065+03 OZHE 

8.5694253+02 OZH 
3.3163998+03 ARGH 
1.1851207+02 DES 

- 1.5779175+02 RP 
4.2853021+05 TFP 
8.0014it92+02 HTA 

l. 480204 7•02 
a. 5884200• 01 
l o4B02047•02 

2.5273919+02 
B.3291239+01 

-1.6127430+0 1 

4.4000590+04 
1.5948670•02 
3.6000000•02 

WX l.1205113-02 WY 
QX 3·9622264-0l QY 

-4. 9207827-01 
-7.9708989-01 

Wl 8·7047B85-0l PX -9.1808607-01 PY 
QZ -4.556921 0-01 SXO 0 .. 0000000 SYO 

-3.5000951-01 PZ 
0 . 0000000 szo 

- 1. 8604107-01 
0.0000000 

•••••• CSM I EARTH REF. /PHASE 102- 24 
HEAN- OF -E POCH 1971 

• 105oonooooooooo+oo3 HR S. FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR l 

FEB. 1971, HRS •• 19 MINS •• 60.000 secs. G.H.T. USNH USFT I SEC 

4 DAYS, 9 HRS., 0 MINS., .000 SECS. G.E.T • RAGR .21470594"491942+003 

RXYZ 
ROXYZ 

.126756433196B50B3+002 
-.594204B83484 7696B+OOO 

.39792709961792736+002 
-.3B90377l867268706+000 

.22331441192719180+002 
-.2 1238353772226068+000 

SE LENOCENTR!C 
XL -2. 7519173 +02 Yl 
RL 4.B012B38+04 OECL 

-4.3387363+04 lL -2.0559516+04 DXL -2.5313121+02 OYL -3.0911753+03 DZL 
8.6098533+01 All 

-1.4725774•03 
-2.5353934+01 RAL -9. 0363403+01 Vl 3.4333546+03 PTHL -9.1572193+U l 

SELENOGRAPHIC 
XS 4.5525746+04 

ALTS 4.7074344+04 
LTS -2.1760B35-0l 
LIN 1.7590254+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 4.3654073•04 y 
R l.6309943+05 DEC 

GEOGRAPHIC 
XG -1.1391507+05 VG 
ALT l.5965B06+05 LAT 

EARTH-HOON PLANE 
XHP -1.6278 664+05 YHP 
RMP l.6309943+05 DEMP 
XHE -l.627B664+05 YHE 

PLANETARY COORDINATES 
XH 4.3929265+04 YH 
RH 2.0972595+05 DEM 

XSUN 5. 70529Bl+07 Y SUN 

1 . 5023209+04 ZS 
-3.1 457995+00 LONS 

6.4184558+01 LTE 
-l.11633B7+02 LAP 

1.3704345•05 z 
2.Bl34344+0l RA 

-8.7B06265+04 ZG 
2.8137714+01 LON 

9.B997003+03 ZHP 
6.9642875-01 RAMP 
9 .8997003+03 ZHE 

1.8043081+05 ZM 
2. 7693236+01 RAM 

-5 . 0977338+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.3541422+05 ECC 8.1266488-01 !NC 

VH - 1.0209561+03 RNHP l.6688957+02 APHP 
TA - l.2885B35+02 EA -6.7790622+01 HA 

GEOCENTRIC UNIT VECTOR S 
WX 1.0999291-02 WY -4.9202869-01 
QX 3.9604597-01 QY - 7 .9722422- 01 

****** CSM I EARTH REF. /PHASE 102- 25 
MEAN-Of-EPOCH 1971 

Ml 
QZ 

.106000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES· ( ER ANO ER/HR I 

-2 . 6347994+03 
1.8262564+01 
6.2(90913+00 
1.3635986+02 

oxs 
VRS 
LNE 

OR 

3.5635014+03 DYS 
3.5708462+03 PTR 

- 1.7352174+02 OSHP 
3.4253978+03 VT 

1.1372916+02 ozs 
7.3590631+01 AZR 
7 .2507452-01 RSHP 
1.0087579+03 SEASV 

-1.9866200+02 
-9.0607856+01 

5. 7BB8714•0l 
-2.8488537+01 

7. 6907999+04 
7.2331145+01 

DX -3.4539377+03 OY -2.2613615+03 DZ -1.2345228+03 
V 403090007+03 PTH -5.2241312+01 AZ 8.0803636+01 

7 .6907997+04 
2. ( 762520•02 

OXG -3.4778021+04 OYG 5.0365645+04 DZG - l.2345B54+03 
VE 6.1218734+04 PTE -3.1900032+00 AZE -8.9604596+01 

1.9824206+03 OXMP 
1.7651990+02 VMP 
1.9824206+03 OXHE 

9.7467516+04 OXM 
7.6316493+01 LOH 

-2.2 104950+07 RAS 

2•9482099+01 RAN 
l.3B51361+02 INHP 

-2.4682868+01 SLR 

3.2426797+03 OYMP 
4.3090007+03 PTHP 
3.2426797+03 OYME 

-3.2008064+03 OYH 
202161055+02 VH 

-'t.178 1064+01 LOS 

1. 2 8063 27+00 APF 
4.1558795+00 APO 
7 .99it096B+04 PER 

-2.8338802+03 OZHP 
-5.2241314+01 AZHP 
-2 .833B802+03 DZHE 

8.2981388+02 OZH 
3 .3151806+03 ARGH 
1.0351299+02 DES 

- 1 .5778213+02 RP 
't.2672709+05 TFP 
7 .9582488+02 HTA 

1 .4710157 +02 
8.590278l+Jl 
l.4710157+ 02 

2.3805461+02 
8. 3827600+Jl 

-1.6114906+01 

4.4101352+04 
l.595645o+Ol 
3.6000000+02 

8.7050951-01 PX -9.1816477-01 PY -3.4977318-01 PZ - 1.8609708-01 
-4.5561067-01 SXD 0.0000000 SYO 0 . 0000000 SZO 0.0000000 

FEB. 1971, 6 HRS., 19 MINS., 60.000 SECS. G.M.T . USNM USFT I StC 

4 DAYS, 10 HRS., MINS., .ooo SECS. G.E.T. RAGR .2297470ll464l67+003 

RXYl 
ROXYZ 

.12080235400058664+002 
-.59660618176066802+000 

.39400434805469460+002 
- • 3955 6241061t267736+000 

• 22117l 91'tl2636762+002 
-.21614282552704885•000 

SELENOCENTR!C 
XL -4.2730296+02 Yl 
RL 5.0046237+04 OECL 

-'t. 5221940+04 Zl -2.1434072+04 DXL -2.6 0363"0+02 DYL -3.1019363+03 DZL - 1.4797434+03 

SELENOGRAPHIC 
XS 4. 7643842+04 

ALTS 4.9107742+04 
LTS -2 .1636147-01 
LIN 1.7563511+02 

GEOCENTRIC 
x 4.1603528+04 
R 1.6107511+05 

GEOGRAPHIC 

vs 
LATS 

LNS 
LAN 

y 

DEC 

-2.5358793+01 RAL -9.0541372+01 Vl 

1.5070136+04 ZS 
-3.1538005+00 LONS 

6.3678377+01 LTE 
-1.1623835+02 LAP 

1;3569248•05 z 
2.8221785+01 RA 

-2. 7533643+03 
1. 7 55258'8+01 
6 .1927074+00 

-3. 79B0579+08 

7.6170137+0't 
7 .2954376+01 

oxs 
YRS 
LNE 

OR 

OX 
v 

3•4466561+03 PTHL 8.6154236+01 AZL 

3.5865255+03 OYS 
3.5924509+03 PTR 

-1. 7353245+02 DSMP 
3.4388948+03 VT 

-3.4678957+03 DY 
4.3"64353+03 PTH 

4.4691534+01 DZS · 
7.3187398+01 AZR 
7.2115365-0l RSMP 
1.0390889+03 SEASV 

-2 .2992876+03 oz 
-5 • 203 7579+01 AZ 

- 9.1896964+:>1 

-2.0134859•02 
- 9.0671123+01 

5. 739!tb0 4:!•0l 
-2.9000470•01 

-1.2563745+03 
8. 1109035•0 l 



XG 
ALT 

- l.3044302+05 VG 
l. 5763 376+05 LAT 

EARTH-~OON PLANE 
XMP - l.6076806+05 YMP 
RMP 1.6 107511+05 OEMP 
XME -l.6076806+05 YHE 

PLANEURV COORDINATES 
XM 4.2030831+04 YH 
RM 2.0981706+05 DEM 

XSUN 5.7094290+07 YSUN 

-5.5927806+04 ZG 
2.8225204+01 LON 

9.7231566+03 ZMP 
7.3608316-01 RAMP 
9.7231566+03 ZHE 

1.8091442+05 ZM 
2.7722337+01 RAM 

-5. 0939069+07 ZSUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SMA 2. 3462717+05 ECC 8 .1165 504-0l INC 

VH -1.0169091+03 RNMP l.663274U+O l A"M" 
TA -1 .2829343+02 EA -6.7279931+01 HA 

GEOCE NTRIC UNIT VECTORS 

37 6 

7 .6170136•04 
2 .0320737•02 

OXG -2. 0784711+04 DYG 5.6635361+04 OZG 
VE 6.0341919+04 PTE -3.2555311+00 AZE 

2.Q692870+03 OXMP 
1.7653900+02 VMP 
2.0692870+03 OXHE 

9. 7604 209+04 OXM 
7.6920013•01 LOM 

-2.2068356+07 RAS 

2.9478972+01 RAN 
l, ~H~~l 1~+Ul INMP 

-2. 4364132+01 SLR 

3.2616997+03 OYHP 
403464352+03 PTMP 
3.2616997+03 OYME 

- 3.2075323+03 OYH 
2.0717360+02 VH 

-4.1739065+01 LOS 

1.2589836+00 APF 
4.14,0052+00 A,O 
8.0056562+04 PER 

- 2.8690510+03 OZMP 
- 5.2037562+01 AZMP 
-2.8690510+03 OZHE 

8.0264877+02 OlH 
3.3139707+03 ARGH 
8.8513903+01 OES 

-1.577719!+02 RP 
4.2506349•05 TrP 
7.9183721+02 HTA 

-1.2563963+03 
-8.9606829+01 

l-4615688•02 
8. 5920754+H 
1.4615686+02 

2. 233689 3• 02 
8.4363538•01 

-1.6102373•01 

4.4190843•04 
1. 51)6J40(, IQ_; 

3. 6000000•0 2 

WX 1.0812334-02 WY -4.9198531-01 
OX 3.9590896-01 QY - 7.9733638- 01 

WZ 8·7053636-01 PX - 9.1822611- 01 PY -3.4957853-01 PZ 
Ql -4.5553 351-01 SXO 0.0000000 SYD 0.0000000 SZO 

- 1.861603 3-0 1 
0.000000 0 

••**** CSM I EARTH REF. /PHASE 102- 26 
MEAN-OF-EPOC H 1971 

.107000000000000+003 HRS . FROM LAUNCH 

RESTA RT COORDINATES I ER AND ER/HR I 

ff.B, 1971, HRS . , 19 HJ NS., 60.000 SECS. C.H. T. USNH USFT I SEC 

4 DAYS, ll HRS., MINS., .OOO SECS. C.E . T. RAGR .244788078436592+003 

RX YZ 
ROXYZ 

.11482441095021538+002 
-,59897704541753403•000 

.39001485721565973•002 
-.40238543186549425+000 

.21899101892725285+002 
-.22006309635061738+000 

SE LENOC ENTR !C 
XL -5.8373 521+02 YL 
RL 5.2088199+04 OECL 

-4.7063395+04 ll -2 . 23 13150+04 OXL - 2.6771129+02 DYL 
3.4619104+03 PTHL 

-3.1143974+03 OZL 
8.6203205+01 All 

-l.487B453+03 
-2.53643 17+01 RA L -9.0 710612+01 VL -9.2244661+01 

SELENDCRAPH !C 
XS 4.9775 829+04 

ALT S 5. 1149705+04 
LT S -2. 1511392-01 
LI N 1·7533511+02 

CEOCENTR IC 

vs 
LATS 

LNS 
LAN 

3 .9544764+04 y 
1.5903863+05 DEC 

GEOGRAPHIC 
XG -1.383679 !+05 VG 
ALT !. 5559 729+05 LAT 

E'R TH-MDON PLANE 
XMP - 1 .5873967+05 YMP 
RMP 1. 5903863+05 OEHP 
XME -!,5873967+05 YME 

PLANETARY COORDINATES 
XM 4 . 0 12R4q9 +04 YM 
RM 2 , 0990 779+05 OEM 

XSUN 5.7 13 5569+07 YSUN 

1.5076130+04 ZS 
-3.1624894+00 LONS 

6.3172202+01 LTE 
-1.2053019+02 LAP 

1.3431852•05 l 
2.8308474+01 RA 

-2. 1437667+04 ZG 
2 .8311944+0 1 LO N 

9.5056671+03 ZMP 
7. 7660169-01 RAMP 
9.5056671+03 ZME 

1.8138192+0 5 ZM 
2.7748793+01 RAM 

-5.0900773•07 ZSUN 

GECCEN TPJC OSCULATING ELEMENTS 
SMA 2.D8%74+05 ECC A.1072634-0 1 INC 

VH - 1.01 24850+03 RN MP !.6~76677+02 APMP 
TA - 1.277 1 >03+02 EA -6.6 748582+01 MA 

GEOCE NTRIC UNIT VECTOR S 
WX 1.0642024-02 WY - 4.9194733-01 
OX 3.9580569-0 1 QY -7 .9742 946-01 

****** CSM I EAPTH REF. /PHASE 102- 27 
MEAN-OF-EPOCH 1971 

Wl 
QZ 

. 1080000 00000000+003 HR S. FROM LAUNCH 

RES TART COORD INATES I ER ANO ER/HR I 

- 2.8735929•03 
1.6850538+01 
6.1657995•00 

-3. 7980572+08 

oxs 
VRS 
LNE 

OR 

3.6103972+03 DYS 
3.6162533+03 PTR 

-1.7354364+02 OSMP 
3.4543119+03 VT 

- 2.4448280+01 ozs 
7 . 2788400+01 AZR 
7.1723246- 01 RSMP 
1.0700545+03 SEASV 

-2.042608 3+02 
-9. 0734336•01 

5.6902923+01 
- 2.9526930•01 

7, 54 19051+04 OX - 3.4 816768+03 DY - 2.3389478+03 DZ -l.279lbl8+03 
7.3595024+01 V 4.3850889+03 PTH -5. 1835062+01 AZ 8.1422507+01 

7 .5419050+04 OXG -5.8993429+03 DYG 509153991+04 OZG -1.2791916+03 
1.8880695•02 VE 5.9461193+04 PTE -3.3239956•00 AZE - 8.960970i•Jl 

2. 1555844+03 OXMP 
1,7657310+02 VMP 
2.1555844+03 OXME 

9.7732201+04 DXH 
7.7524962+01 LOH 

-2.2071751+07 RAS 

2. 94 76227+01 RAN 
1 .3854992+02 !NMP 

-2.40700 84+0 1 SLR 

3.2622632+ 03 OYHP 
4.3650889+03 PTMP 
3.2622632+03 OVME 

-3.213~655+03 DYH 
109273689+02 VM 

-4. 1697112+01 LOS 

1.2392546+00 APF 
4.1351522+00 APO 
8.0161742 +04 PER 

-2.9042514+03 OZMP 
-5. 1835061+01 AZMP 
- 2 . 9042514+03 DZME 

7 . 7544962+02 OZM 
3.3127700+03 ARGM 
7.3514811+01 OES 

-1.5776126+02 RP 
4.2352299+05 TFP 
7.8814245+02 MTA 

1.4518043• 02 
R. 59382 99+ 0 !' 
1.4518043•02 

2. 0 868343+0 2 
8.4899054•Jl 

- 1.6089832• 0 1 

4.4270491+04 
1. 5969626+02 
3.6000000+02 

8.7055992-01 PX -9.1827260-0l PY -3.4941959-01 PZ -l.862l929-0I 
-4.5546028-01 SXO 0.0000000 SYO 0 . 0000000 SZO 0.0000000 

FEB. 1971, HRS •• 19 MINS •• 60.000 secs. C.H.T. USNH USFT I SEC 

4 DAYS, 12 HRS ., MINS•• .000 SECS . G.~.T. RAGR .259829 14540&917+003 

RXYl 
ROXVZ 

.10882292756829534•002 
-.60131 354 765692928•000 

.3859556 44582 94153+002 
- .4095069 6734464892+000 

.21677011238299526+002 
-.224145 344 35632764•000 

SE LENOCENTRIC 
XL -7 .44551 73+02 YL 
RL 5,4 139865+0 4 DE:L 

SELENOGRAP HI C 
XS 5. 19222 10+04 

ALTS 5.320 1370+04 
LTS -2. 1386585-0 1 
LIN 1.7 50)354 +0 2 

GEOCEN TRIC 

vs 
LAT S 

LNS 
LAN 

3.74 77893•04 y 
!. 5698954+05 DEC 

GECGRAPH IC 
XG - 1.3744978+05 YG 
4L T l. 53'>4q2 1+05 LAT 

EAR TH-MCON PLANE 
XMP -l.5070093+05 YMP 
RMP 1 05698954+0 '> DEMP 
XME - 1. 5670093+05 YME 

PLA NETARY COORD INATES 
XM 3.8222445+04 YM 
RM 2.09991H 3+1)5 DEM 

XSUN 5.7 17f) ~l6+0 7 YSUN 

-4.8912735+04 ZL 
-2.53 70500+01 RAL 

1. 5041 117+04 ZS 
-3.1718591+00 LONS 

6.2666038+0l LTE 
-1.2450900+02 LAP 

1. 3292 056+0 5 z 
2.8394258+0! RA 

1.34 17294+04 ZG 
2 .8397780+01 LON 

9. 24 71467+0 3 ZMP 
8.1802204-Dl RAMP 
9.2471467+03 ZHE 

l. 8183329+05 ZM 
2.7772604+01 RAM 

-5,0862450+07 ZSUN 

GEOCEN TPIC OSCU LATING ELEMENTS 

-2.3197307+04 DXL 
-9.0872092+01 VL 

-2.9S56!89+03 
1.6155541•01 
6 .l 383711+00 

-3. 7980573+08 

oxs 
VRS 
LNE 

DR 

- 2.7515192+02 DYL 
3.4791218+03 PTHL 

3.6351230+03 DYS 
3.64 224 09+03 PTR 

- 1.735 5531+02 CSMP 
3 . 47165C9+03 VT 

-3. 1285620+03 DZL 
8.6246787+01 All 

- 9.372466 5•01 ozs 
7.2395310+01 AZR 
7.1331079-01 RSMP 
l.101586!+03 SEASV 

7. 4654186+04 OX - 3.4952582+03 DY -2.3803431+03 DZ 
7.4253824+01 V 4.4249731+03 PTH -5. 1632657+01 AZ 

7 .4654183+04 OXG 8.9050238+03 DYG 5.7880881+04 DlC 
1.7442468 +02 VE 5.8576392+04 PTE -3.3955034+00 AZE 

2. 2412914+03 OXHP 
1.7662281+02 VMP 
2. 2412914+03 DXME 

9.7851 492+04 DXH 
7.8128917+01 LOH 

-2.2 05 5134+07 RAS 

3.3043758+03 DYHP 
4.4249731+03 PTHP 
3.3043758+03 DYHE 

-3.22 01063+03 DVM 
1.7829977+02 VM 

-4. 16551 4 6 +01 LOS 

- 2.9395075+03 OZHP 
-5.1632657+01 AZMP 
- 2.9395075+03 OZME 

7 .4 821889+02 DZH 
3.3115784+03 ARGM 
5.8515709+01 DES 

-1.4968901•03 
-9.2614892+01 

-2.0740357•02 
-9 . 0797692+0 I 

5.6410073+01 
-3.006&525•01 

-1.3028907+03 
8. ! 744549+0 I 

- 1.302 9260•03 
-8.9613417+01 

1. 44l 663b•02 
8.5955550+01 
1.4416038•02 

1. 9399937+02 
B.54341!>0+01 

- !.6077l84•0 1 
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SMA 203321662+05 ECC 
VH -1,0077123+03 RNMP 
TA - 1,2712524+02 EA 

8,0986989-01 INC 
l,6520741•02 APMP 

-6.6197538+01 MA 

GEOCENTRIC UNIT VECTORS 
WX l,0486478-02 WY -4, 9191409- 01 
QX 3,9573131-01 QY -7,9750613-01 

•••••• CSM I EARTH REF, /PHASE 102- 28 
MEAN-OF -E POCH 1971 

wz 
QZ 

.109000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

079 

2,9473822+01 RAN 
1 , 3856956+02 INMP 

-2.3742269+01 SLR 

1.2212294+00 APF 
4.1261975+00 APO 
800252348+04 PER 

-1,5775027+02 RP 
4.2209.174+05 TFP 
1, 84 70734+02 M TA 

4, 43'.I 503+04 
1.5915204+02 
3.6000000+02 

8,7058059-01 PX 
-4,5539073- 0 1 sxo 

- 9 . 1830647- 01 PY - 3.4929144-01 Pl -1•8630278-01 
0,0000000 SYO 0 , 0000000 SZO 0 , 0000000 

FEB. 1971, 9 HRS,, 19 MINS., 60.000 SECS, G.M.T, USNM USFT I SEC 

4 DAYS, 13 HRS., 0 MINS., . 000 SECS. G.E,T. RAGR . 274870212381242+003 

RXYZ 
RDXYZ 

.10279826942529099+002 
-.60361120176120862•000 

.JBIB237159749q420+00 2 
-. 416q2?12B60947258+000 

.21450756565686729+002 
-.22839153679317319+000 

SELENOCENTRIC 
XL -9,0979436+02 Vl 
RL 5,6202388•04 OECL 

SELENOGRAPHIC 
XS 5,4083499+04 

ALTS 5.5263893+04 
LT S -2.1261741-01 
LIN 1.7464129+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 3.54030~1+04 y 
R 1.5492738+05 DEC 

GEOGRHHIC 
XG -1,2801710+05 VG 
ALT 1,5148607+05 LAT 

EARTH-M OON PLANE 
XMP -1.5465129+05 YMP 
RMP 1,5492738+05 DEMP 
XME -1.5465129+05 YME 

PLANETARY COORDINATES 
XM 3,6312835+04 YM 
RM 2.1008809+05 DEM 

XSUN 5,7218033+07 VSUN 

-5,0770978+04 Zl 
-2,5377346+01 RAL 

1,4965014+04 ZS 
-3, 1819054+00 LONS 

6.2159879+01 LTE 
-1.2818711+02 LAP 

1. 3149755+05 
2. 84 78971+01 

l 
RA 

4.6439217+04 ZG 
208482547+01 LON 

8.9475012+03 ZMP 
8,6038472-0I RAMP 
8,9475012+03 ZME 

1.8226853+05 ZM 
2,7793774+01 RAM 

-5,0824100+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.3258142+05 ECC 8,0907802-01 INC 

VH - 1,0026156+03 RNMP 1.6464932+02 APMP 
TA - 1,2652013+02 EA -6.5627583+01 MA 

GEOCENTRIC UNIT VECTORS 
WX 1,0344105- 02 WV -4.9188503-01 
OX 3,9568175-01 QV -1,9151,849-01 

•••••• CSM I EARTH REF. /PHASE 102- 29 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.110000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-2. 4087104+04 OXL 
-9.1026607+01 VL 

- 3 . 1195800+03 
I. 54 66874+0 I 
6 .1104261+00 

- 3 . 7980576+08 

7.3874979+04 
7.4931569+01 

oxs 
VRS 
LNE 

DR 

DX 
v 

-2.826588q+02 DYL 
3 ,4983065+03 PTHL 

3 .6607199+03 DYS 
3.6704118+03 PTR 

- 1, 7356745+02 OSMP 
3.4909605+03 VT 

-3.1444449+03 OZL 
8.6286304+01 AZL 

-1.6316578+0 2 DZS 
7 ,2009673+01 AZR 
7,0938864-01 RSMP 
1.1336302+03 SEASV 

- 3,5086138+03 DY -2. 4234860+03 
4.4661061+03 PTH -5 .1429363+01 

DZ 
AZ 

-1. 5066905+03 
-9, 3007679+0 I 

-2.1078261•02 
- 9.0861218+01 

5. 59188'7+01 
-3.0625913+01 

-1.3275726+03 
8,2075676+01 

7 . 3874919+04 
1.6006136+02 

DXG 2.2693000+04 DVG 5,3019786+04 OZG - 1.3276167+03 
VE 5.7687370+04 PTE -3,4701754+00 AZE -8,9617871+01 

2 . 3263667+03 DXMP 
1 , 7668879+02 VMP 
2,3263867+03 DXME 

q, 7962 084+0 4 OXM 
7 .8732652+0 1 LOH 

-2, 2038505+07 RAS 

2,9471711+01 RAN 
1 ,3 858984+02 INMP 

-2, 3402029+01 SLR 

3,3280549+03 OYMP 
4,4661061+03 PTMP 
3,3280549+03 DYME 

-3,2259549+03 DYM 
l.6386244+02 VM 

-4, 1613184+01 LOS 

1.2047251+00 APF 
4· 1160614+00 APO 
8.0331939+04 PER 

-2 ,9748403+0 3 DZMP 
-5,1429363+01 AZMP 
-2,9748403+03 DZME 

7.2095889+02 DZM 
3.3103960+03 ARGM 
4.3516603+01 DES 

-1,5773905+02 RP 
4,2075794+05 TFP 
7,8150362+02 MTA 

1 . 4310887+02 
B· 597'66o+Ol 
1.4310687+02 

1.793!795+02 
a. 5966832•)1 

-1.6064726+01 

4. 4404908+04 
1.5980214+02 
3,6000000 +02 

8.7059872- 01 PX -9.1832942-01 PY -3,4918995-01 Pl - l,8637980-01 
-4.5532454-01 sxo 0.0000000 svo 0.0000000 szo 0.0000000 . 

FEB, 1971, 10 HR S,, 19 MINS,, 60.000 SECS. G.M,T, USNM USFT I SEC 

4 DAYS r 14 HRS ., 0 MINS ., .000 SECS. G.E.T . RAGR ,289911279353507+003 

RXYZ 
RDXVZ 

, 96750 8498816 3292 8+00 I 
-.60586493024045675+000 

.37761604726809049+002 
-.42465576585140152+000 

.21220172573931460+002 
-.23280452~05099021+000 

SELENOCENTRIC 
XL -1.0794976+03 VL 
RL 5 , 8276934•04 OECL 

SELENCGRAP HIC 
XS 5,6260219+04 

ALTS 5,7338436+04 
LTS -2.1136800-01 
LIN 1.7424897+02 

GEOCENTRIC 

VS 
LATS 

LN S 
LAN 

3.3320350+04 v 
I. 5285175+05 DEC 

GEOGRAPHIC 
XG -1. 1092657+05 VG 
ALT 1 .4941046+05 LAT 

EARTH-~CDN PLANE 
XMP -1.5259021+05 YMP 
RMP 1.5285175+05 DEMP 
XME - 1.5259021+05 YME 

PLANETARY CODRD!NAHS 
XM 3,4399e47+04 YM 
RM 2.1017767+05 DEM 

XSUN 5,7259219+07 VSUN 

-5,2639146+04 ZL 
-2,5384862+01 RAL 

1.4847713+04 ZS 
-3,1926289+00 LONS 
6, 1653730+01 LTE 

-1,3158464+02 LAP 

1.3004846+05 
208562424+01 RA 

7,5bl8H7+04 ZG 
2.8566056+01 LON 

8,6066074+03 ZMP 
9.0372942- 01 RAMP 
8 .6066074+03 ZME 

1,8268760+05 ZM 
2.7812303+01 RAM 

-5,0785724+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2,3198653+05 ECC 8.0834411- 01 INC 

VH -9,9721577+02 RNMP 1,6409250+02 APMP 
TA -1·2589978+02 EA -6,5039333+01 MA 

GEOCENTRIC UNIT VECTORS 
WX 1.0213505-02 WY -4,9185963-01 
QX 3,9565360-01 QV -7,976 1843-01 

****** CSM I EARTH REF, /PHASE 10 2- 30 
MEAN-OF - EPOCH 1971 

wz 
QZ 

.111000000000000+003 HRS , FROM LAUNCH 

RESTART COORDINATES ( ER AND ER /HR I 

-2,4983116+04 DXL 
-9, 1174829+01 VL 

- 3.2456204+03 
l. 4783930+01 
6.0819680•00 
1.0912001+01 

DXS 
YRS 
LNE 

OR 

-2. 9020250+02 DYL 
3.5194915+03 PTHL 

3,6872150+0 3 DYS 
3, 7007724+03 PTR 

-I, 7358007+02 OSMP 
3,5122462+03 VT 

-3,1620706+03 DZL 
8 ,6322989+0 I AZL 

-2.3279407+02 ozs 
7.1632992+01 AZR 
7.0546707-01 RSMP 
1 , 1661230+03 SEASV 

- I , 517864H03 
-9. 3423395+JI 

-2. 1440456+02 
-9, on5036+o l 

5. 5427443+0 l 
-3, ll 9979b+O l 

1. 3080863+04 
7.5629108+01 

DX - 3.5217141+03 DY -2,4683987+03 DZ -1.3532240+03 
V 4.5085115+03 PTH - 5,1224252+01 AZ 8 , 2416416+01 

7.3080862+04 
1.4571783+02 

DX G 3.4626215+04 OYG 4.4997243+ 04 OZG - 1,3533377+03 
VE 5,6793999+04 PTE -3.5481474+00 AZE -8,96 23157+01 

2.4108391+03 DXMP 
1,7677174+02 VMP 
2.4108391+03 DXME 

9, 8063979+04 OXM 
7,9336139+01 LOH 

-2.2021864+07 RAS 

2e946986l+Ol RAN 
1 03861069+02 INMP 

- 2.3050527+01 SLR 

3.3533286+03 OYMP 
4,5085115+03 PTMP 
3.3533286+03 DYME 

-3,2 315116+03 OVM 
1,4942486+02 VM 

-4.1571230+01 LOS 

1,1695805+00 APF 
4.1106182+00 APO 
8,0401838+04 PER 

-3,01 02657+03 DZMP 
-5, 1224253+01 AZMP 
-3,0102657+03 DZME 

6.9367200+02 OZM 
3 , 3092225+03 ARGM 
2,8517491+01 DES 

- 1 .5772767+02 RP 
4,1951146+05 TFP 
7,7850715+02 MTA 

1.4200203+02 
B, 598978 7+J I 
1 .4200203+02 

1,6464042•02 
8 .65031 01+01 

- 1.6052162•01 

4. 446158 3+ O't 
1.5984722•02 
3. 6000000+02 

8,7061461-01 PX -9,1834299-01 PY -3,4911162-01 PZ - 1 .8 645955-0 1 
-4,5526149-0I sxo 0.0000000 svo 0.0000000 szo o.oooooJo 

FEB. 1971, 11 HRS,, 19 MINS., 60,000 SECS, G.M.T, USNM USFT I SEC 

4 DAYS, 15 HRS,, 0 MINS,, , OOO SECS. G.E.T, RAGR .304952346325692+003 



360 

RXVl 
RDXVl 

,90681136200240987+001 
-.60806902187885444+000 

.37332956773217502+002 
-.43269233085160094+00 0 

.20985090688659179+002 
-.237388004 24964060+000 

SELENOCENTRIC 
XL -1.2536758+03 Vl 
RL 6.0364688+04 DECL 

SE LENOGRAPHIC 
XS 5,84529 11+04 

ALTS 5,9426193+04 
LTS -2,10 11868-0 1 
LIN 1.7382664+02 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

x 3.1229980+04 v 
! . 5076227+05 DEC 

GEOGRAP ll!C 
XG -8,7489995+04 VG 
ALT l,4732099+05 LAT 

EARTH-MCON PLANE 
XMP -1,505 1710+05 VMP 
RMP 1 ,5076227+05 DEMP 
XME - 1.5051710+05 YME 

PLANETARY CnORDINATES 
XM 3. 2483656+04 YM 
PM 2,1026686+05 DEM 

XSUN 5. 730:.J 315+07 Y SUN 

-5,4518281+04 ll 
-2.5393051+01 RAL 

1,4689095+04 ZS 
-3,2040283+00 LONS 

6.1147591+01 LT E 
-1,3472648+02 LAP 

1.2857222+05 l 
208644414+01 RA 

9,9255364+04 ZG 
2.8648103+01 LON 

8.2243359+03 ZMP 
9,4810062-01 RAMP 
8 , 22 43359+03 lME 

1.8309050+05 ZM 
2.7828197+01 RAM 

-5.0747319 +07 ZSUN 

GEOCFNTRIC OSCULATING ELEMENTS 
SMA 2.3142795+05 ECC 8,0766243-01 INC 

VH -Q,ql53047+02 RNMP 1.6353688+02 APMP 
TA -1.2526324+02 EA -6,44332 75+0 1 MA 

GEOCENTRIC UNIT VECTORS 

-2,5885923+04 DXL 
-9,13173 14+01 VL 

-3.3738851+03 
l •4 10621.l+Ol 
6,0530004+00 
0.0951536+0 1 

DXS 
VRS 
LNE 

DR 

-2.9 774931 +02 OVL 
3·5427139+03 PTHL 

3. 7146445+03 ovs 
3. 7333378+03 PTR 

-!. 7359316+02 OSMP 
3.5355589+03 VT 

-3, 1814735+03 Oll 
8.6357971+01 All 

-3. 0262683•02 ozs 
7.1266666+01 AZR 
7.0154411-01 RSMP 
1 . 1990137+03 SEASV 

7.2271257+04 
7.6347350+0 1 

ox -3,5345258•03 av -2.5151128+03 oz 
V 4.5522188+03 PTH -5. 1016453+01 Al 

1.2271255•04 
1. 3139500+02 

DXG 4.4014358+04 OYG 3.4426924+04 OlG 
VE 5.5896164+04 PTE -3.6295684+00 AZE 

2,4946214+03 DXMP 
1.7687244+02 VMP 
2 .49462 14+03 OXME 

9.8157180+04 DXM 
7 ,9939352+0 1 LOM 

-2,2005212+07 RAS 

2,9468238+0 1 RAN 
1.3863104+02 INMP 

-2.2688785+0 1 SLR 

3. 3 8023 50+03 DYMP 
4.5522188+03 PTMP 
3, 3802350+03 DYME 

-3.2367765+03 OYM 
1 .3498701+02 VM 

-4. 1529280+0 I LOS 

1 .17565%+00 APF 
4.1038414+00 APO 
8.0463190+04 PER 

-3. 0457958+03 OZMP 
-5.1016453+01 AZMP 
-3, 0457958+03 OlME 

6.6636068+02 OZM 
3.3080581+03 ARGM 
1.3518375+01 DES 

- 1.5771619+02 RP 
4.IA34361+05 TFP 
7.7569711+02 MTA 

- 1.5298344+03 
- 9.3862942+01 

-2.1827705+02 
- 9.0989289+0! 

5.4936462+01 
-3. I 790933+01 

- 1. 3798664+03 
A.2767309+01 

- 1 .3796331+03 
-8. 962950b+OI 

1.408398 2+02 
8.6006994+01 
1.408~982+02 

l. 4996U03+02 
8. 7036960+01 

-1. 6039590+01 

4,451Ll90+04 
1.5988785•32 
3.6000000+02 

WX l .n093494-02 WV -4.919374q-01 
ox 3.9564401-0 1 ov - 7 .9 765754-01 

WZ 8,7062853-0 1 PX -9,1834849-01 PY -3.4905352- 01 PZ 
OZ -4,5520137-01 SXO 0,0000000 SVO 0.0000000 SZO 

-1.8654140-01 
o. 0000000 

***""** CSM I EAR TH REF, /PHASE 10 2- 31 
MEAN-OF-EPOCH 1971 

,112000000000000+003 HRS, FROM LAUNCH 

RESTART COORO!NHES I ER AND ER/HR ) 

FEB. 1971, 12 HRS ., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I ScC 

4 DAYS, 1 6 HRS., 0 MINS., .O OO SECS. G.E.T. RAGR ,3!9993413L98217+003 

RXYZ 
ROXYZ 

.8458965615054 19 1 9+001 
- • 6102170 7641144 37 9+000 

,36696 114453045234+002 
-.44 104577993624722+000 

.2C745338256214896+002 
-.24214643245231761+ 000 

SELENOCENTR IC 
XL -1,4323 155+03 Yl 
PL 6.2466867+04 OECL 

SE LENCGRAPH IC 
XS 6.0662l4 l+ n4 

ALTS 6.1528372+04 
LTS -2.0886924-01 
LIN 1,7337382+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 2.91321 1 5+04 y 
l .4865A55t-05 DEC 

GEOGRAPHIC 
XG -5.9374437+04 VG 
ALT 1.4521729+05 LAT 

fARTH-~CON PLANE 
XMP -1.4843137+05 YMP 
RMP 1.486585~+05 OEMP 
XM!: -l.4843 13 7-4·05 Y"IE 

PLANETARY COOROINATES 
XM 
RM 

XSUN 

3.0564431+04 YM 
2. 10 35565+05 OEM 
5,7341409+07 YSUN 

-5.64 09448+04 ZL 
-2.540 1916+01 RAL 

1 .4489039+04 ZS 
-~.2161041+ 00 L ONS 

6.0641459+01 LT E 
-1.3763899+02 LAP 

l.2706777+05 
2.8724711+01 RA 

1 . 1605849+05 ZG 
2.872845~+01 LON 

7.A00545 7+0 3 ZMP 
9.9354222-0l RAMP 
1, M05457+03 ZMF 

1 .834772 1+05 ZM 
2.7841459+01 RAM 

-5. 0708888+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.3090224+05 ECC b.0702793-01 I NC 

VH -9.855750 1+02 RNMP l.6298244+02 APMP 
TA - l .2460q55+02 EA -6.3809 775+01 MA 

GEOCENTRIC UNIT VECTORS 
'rlX 9.9830341-')3 WY -4.9181822-01 
OX 3.9565147-01 QY -7 ,9768 707-01 

O'li**IC<* CSM I EARTH REF. /PHASE 102- 32 
"1EAN-OF-EPOCH 1971 

wz 
oz 

, l l3000000000000+003 HRS, FRO" LAUNCH 

RESTART COORDINA TES I ER ANO ER/HR I 

-2.6796123+04 OXL 
-q.1454509+0 1 VL 

-3. 5045244+03 
1.3433314+01 
'.0235270+00 
1.1307336•02 

oxs 
VRS 
LNE 

OR 

-3. 0526173+0 2 DYL 
3,5680197+03 PTHL 

3.7430534+03 DYS 
3.7681298+03 PTR 

-1.7360671+02 QSMP 
3.5609492+03 vT 

-3.2026961+03 OZL 
8 .63924 16+01 All 

-3.7267676+02 ozs 
7 . 0912044+01 AlR 
6,9762187-01 RSMP 
1 ,23225 10+03 SEASV 

- 1.5428271•03-
-Q.4327727•:>1 

-2.22408'+0+0.2 
-9 .! 054014+31 

5.4445096+01. 
-3.?400139+01 

7.1445566+04 
7,7087271+01 

OX -3.5470118+03 OY -2.5636690+03 Ol - 1.4075258+03 
V 4.5972621+03 PTH -5,0805137+01 AZ 8.3128921+01 

7 .1445562+04 
1 , 1 7093 86•02 

OXG 5.0354111+04 OYG 2·2063457+04 OlG - !.407•o95+03 
VE 5.4993761+04 PTE -3. 7146024+00 AlE -8.963684 1+01 

2.5776968+03 OXMP 
1.7699169+02 VMP 
2,5776968+03 OXME 

9. 8241688+04 DXM 
P.0542265+01 LOM 

-2. 19 eB548+ 07 RAS 

2, 9466823+01 RAN 
l. 3865329+02 INMP 

-2,23 17698+01 SLR 

8,70e4067-0l PX 
-4,55 14394-01 sxo 

3.4088217+03 DYMP 
4.5972622+03 PTMP 
304088217+03 DYME 

-3.24 17501+03 OYM 
1.2 054885+02 VM 

-4,1487338+01 LOS 

1.1628426+00 APF 
4.0976211+00 APO 
8,0516975+04 PER 

-3. 0814383+03 OZMP 
-5,0805137+01 AZMP 
-3. 0814383+03 OZME 

6.3902717+02 DZM 
3.3069027+0~ ARGM 
3.5851925+02 DES 

- 1.5770467+02 RP 
4.1724679+05 TFP 
1. 7305552+ 02 MTA 

-9, 1834688- 01 PV -3.4901311-01 Pl 
0,0000000 SYD 0 .0 000000 SZO 

l .396 lb01•02 
8.6024'+41:1•J l 
l .396100 1+02 

1.3530196+02 
8. 75704!0+Ji 

-1, 6027009+0 I 

4.4557685•0'+ 
1. 5992450+02 
3. 6000000+ 02 

- 1.8662477-0 1 
0 .0000000 

FEB. 1971, 13 HRS., 19 MINS., 60,000 SECS. G.M.T. USNM USFT I Sec 

4 DAYS, 17 HRS., 0 "11NS., . 000 SECS. G.E.T. RAGR .33503448027054l+003 

PXYZ 
R DXYZ 

,784770052246742 75+001 
-.61230I93731537659•000 

.36450756802092527+002 
- • 4497 24 5094412369 i +OOO 

• 20500737770380571+002 
-.24708504575323811+000 

SELENOCENTRIC 
XL -l.f. 15 3854+03 YL 
OL 6.458472 1 +04 OECL 

SELENOGRAPHIC 
XS 6,2888508+~4 

ALTS b.3646226+04 
LT S -Z,07 61728-0 1 
L lN 1. 7288 132+02 

vs 
LATS 

LNS 
LAN 

-5.83 13743+04 ZL 
-2,5411467+01 RAL 

1.4247412+04 ZS 
-3.22885 79+00 LONS 

b.0135334+01 LTE 
- 1 .4034820+ 0 2 LAP 

-2,7714332+04 DXL 
-9,1586781+01 VL 

-3.6376942+03 
I• 2 7 6490 I +O I 
5,9935513+00 
1 . 1697839+02 

oxs 
VRS 
LNE 

DR 

-3. 1269794+02 DYL -3.2257897+03 Dll 
3.5954640+03 PTHL 8 .6427389+01 All 

3. 7724957+03 DYS 
3.8051770+03 PTR 

-I. 7362074+02 DSMP 
3.5884766+03 VT 

-4.4295227+02 DZS 
7.0570442+01 AZR 
609369887-01 RSMP 
1.2657832+03 SEASV 

- 1.5568759+03 
-9.48 1978l+Ji 

-2.2680807+02 
-9. 1119370+0! 

5,395574'+01 
-3.3028286+01 

I 

.. 

,. 

1· 

G 



J 
• 

• 

.., 

L 

l; 

GEOCENTRIC 
x 2· 7026959+04 y 
R 1.4654025+05 OEC 

GEOGRAPHIC 
XG - 2. 8482869+04 VG 
ALT 1.43 09900+05 LAT 

EARTH-~CON PLANE 
XMP - l.4633 238+ 05 YMP 
RMP l,4654025+05 OEMP 
XME - 1.4633238+05 YHE 

PLANETARY COORDINATES 
XM 2.8642344+04 YM 
RM 2.1044406+05 OEM 

XSUN 5.7382594+07 YSUN 

1.2553398+05 z 
2.8803065+01 RA 

1.2521167+05 ZG 
2.99 06873+01 LnN 

7.3350851+03 ZMP 
1 . 0401020+00 RAMP 
7 . 3350851+03 ZME 

1 . 8384773+05 ZM 
2.7852094+01 RAM 

- 5.0670430+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.304063•+05 ECC 8.0643 621-0 1 I NC 
VH -9. 7936234+0 2 RNMP l.6242915+0 2 APMP 
TA - 1.2393 767+02 EA - 6.3169091+01 MA 

GEOCENTRI C UNIT VECTORS 
WX 9.8812362-03 WY -4.91801 54-01 
OX 3.9567094-0 1 QY - 7 . 9770826-01 

****** CSM I EARTH REF. /PHASE 102- 33 
MEAN- OF-EPOCH 1971 

wz 
Ql 

.114000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

361 

7.0603178+04 
7.7849913+01 

OX -3.559130 5+03 DY -2.6141158+03 DZ - 1 .4362325+03 
V 4.6436812+03 PTH -5.0589504+01 AZ 803501854+01 

7 .0603175+04 
1 . 0 28154 3+0 2 

DXG 5.3355227+04 DYG 8.7480417+03 OZG - 1 . 4362298+03 
VE 5.4086703+04 PTE -3.8034287+00 AZE -8.9645566+01 

2.6600291 +03 OXMP 
1 ,77130 38+0 2 VHP 
2.660029 1 +0 3 OXME 

9.8317510+04 OXM 
8. 11 44854+ 01 LOM 

- 2.1971873+07 RAS 

2.946559 1+01 RAN 
1.3867488+02 INMP 

- 2.1938058+01 SLR 

3.4391462+03 OYMP 
4.6436811+03 PTMP 
3.4391462+03 DYME 

-3.2 464325+03 DYM 
1. 0611038 +02 VM 

-4. 1445399+01 LOS 

1.15 10272+00 APF 
4.0919298+00 APO 
8.0564039+04 PER 

- 3.1171966+03 OZMP 
-5. 0589504+01 AZMP 
-3. 1171966+03 OZME 

6.1167386+02 DZM 
303057561+03 ARGM 
3.4352012+02 DES 

- 1.5769315+02 RP 
4.1621444+05 TF P 
7 . 70 56670+02 MTA 

8. 7065126-01 PX - 9 . 1833919- 01 PY - 3.4898824- 01 Pl 
-4. 5 5089 06-0 1 SXO 0 , 0000000 SYD 0 .0000000 SlO 

1 . 38 32407+02 
8.6042236+01 
l . 3B32407 +02 

1. 2064346+02 
8.8103457+01 

- 1.601 442 1+0 1 

4.4598333+04 
1. 5995760+02 
3.6000000 +02 

- 1 . 86 709 23-0 I 
0.0000000 

FEB. 1971, 14 HRS., 19 MINS •• 60.000 secs. G.M . T. USNM USFT I SEC 

DAYS, 18 HRS., 0 MINS., .ooo secs. G.E . r. RAGR ,350075547242 867+003 

RXYZ 
RO XVZ 

. 72343854589143039+001 
-. 61431561181525214+000 

.35996553756502614+002 
-.4587383 18064465 80+00 0 

.2 0251106117136056+002 
- .25220982672326753+000 

SELENOCENTRIC 
XL - 1.8028 29 5+03 YL 
RL 6.6719532+04 OECL 

SfLENOGRAPHIC 
XS 6.5 132639 +04 

ALTS 6.578 1038+04 
LTS -2. 06 36625-0 1 
LIN 1.7237119+0 2 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

x 2.49 147 43+04 y 
R l.4440703+0 5 DEC 

GEOGRAP HIC 
XG 3.1757866+03 VG 
ALT 1 .40 96579+ 0 5 LAT 

EARTH-~OON PLAN E 
XMP -1.4421947+05 YMP 
RMP 1.4440703+05 DEMP 
XME - 1.4421947+05 YME 

PLANETARY COOR DINAT ES 
XM 2.6 717572+04 YM 
RM 2. 1053 207+05 DEM 

XS UN 5.7423 657+07 YSUN 

- 6 .02 32287+04 ZL 
-2.542 1708+01 RAL 

1.3964078+04 ZS 
-3.2422955+00 LONS 

5.96292 19+01 LTE 
- 1 . 4287871+02 LAP 

1.2396974+05 l 
2.88 79194+01 RA 

1. 2640868+05 ZG 
2.8883065+01 LON 

608277941+03 ZHP 
1.0878280+00 RAMP 
6.827794 1+03 ZME 

1 .8420203+05 ZM 
2.7860103+01 RAM 

-5. 0631945+07 ZS UN 

GEOCENTRIC OSCULATIN G ELEMENTS 
SMA 2.2993776+0 5 ECC 8.0588339-01 INC 

VH - 9.7290369+02 RNMP l .6187698+02 APMP 
TA - 1.2 324656+02 EA -6.25 11394+01 MA 

GEOCENTRIC UNIT VECTOR S 

-2. 8641186+04 DXL -3.2001115+02 OYL 
-9. 1714425+0 1 VL 3.6251106+03 PTHL 

-3, 77355A9+0 3 
1. 2100713+01 
5 ·? 6 30777+00 
1 . 15 99899+0 2 

oxs 
VRS 
LNE 

DR 

3.80303 42+ 03 DYS 
3.8445146+03 PTR 

-1. 7363522+02 OSHP 
3.6182092+0 3 VT 

-3 .2508136+03 OZL 
8 . 6463996+01 AZL 

- 5 . 1345717+02 DZS 
7.0243131+01 AZR 
6.8977585-01 RSHP 
1. 299 5595+03 SEASV 

6,9 743463•04 
7, 8636395+0 I 

OX -3.5 708354+ 03 DY -2. 6665105+03 OZ 
V 4.69152 01+03 PTH -5 . 0368775+01 AZ 

6. 9743460+04 
A.8560850+01 

OXG 5.2950988+04 OYG -4. 6492068 +03 DZG 
VE 5.3174912+04 PTE -3.8962411+00 AZE 

2. 7415731+03 OXMP 
1 , 7728946+02 VMP 
2,74 1573 1+03 OXME 

9 • 8 384649+04 DXH 
B. I 74 7089 +0 I LOH 

-2. 19 55 186+07 RAS 

2.9464520 +01 RAN 
l.38S9 64 6+02 INMP 

-2. 1550567 +0 1 SLR 

3.4712747+03 OYMP 
4.6915201+03 PTMP 
3.4712747+03 OYME 

-3. 25 08242 +03 OYM 
9.1671543+01 VM 

-4. 1403468+01 LOS 

1. 1401206+00 APF 
4. 0 86 7218+00 APO 
8.0605131+04 PER 

- 3.1530709+03 OZMP 
- 5 . 0368776+01 AZMP 
- 3.1530709+03 OZME 

5.8430313+02 OZM 
3.3046183+03 ARGM 
3.2852098+02 DE S 

- 1.5768164+02 RP 
4. 1524077+05 TFP 
7.6821696+02 MTA 

- 1. 57201!>0•01 
-9, 53418B9+)l 

-2.3148605+02 
-9.1 185541+0 1 

5. 346600 4• 0 l 
-3. 3676326+01 

- 1 .46602 13+03 
8. 3886 72 1+01 

- 1.46593'+9•03 
-8.9655577+0!' 

1 . 3695725+0 2 
8,606047b+OI 
1.3695725+02 

1. 0599 374+0 2 
8.8636102+01 

- l .600l tl25+0 1 

4.lt63474-0+:>4 
1. 5998751+02 
3. 6000000+02 

WX 90 787294 2- 03 WY -4 .9178714-01 
OX 309570358-01 QY -7. 9772201 - 01 

WZ 8. 7066045 - 01 PX 
Ql -4.5503651 - 01 sxo 

-9. 1832611- 01 PY - 3 ,4897703 - 01 Pl 
0.0000000 SYD 0 .0000000 SZO 

- 1, 867944v-Ol 
0.0000000 

****** CSM I EARTH REF. /PHA SE 102- 34 
MEAN- OF-EPOCH 1971 

. 115000000000000+003 HRs . FROM LAUNCH 

RESTART COORDINATES ( ER AND ER / HR I 

FEB . 1971, 15 HRS ., 19 MINS., 60.000 secs. G.M . T. USNM USFT I StC 

4 DAYS, 19 HRS ., 0 MINS., .ooo secs. c.e . T. RAGR .511661421!>19194+001 

RX YZ 
ROX YZ 

• 6619095990340A 898+001 
-.6 1624917725 20865 0+000 

.35533164759676655+002 
-.468098 3918084534 6+000 

.19996253825188037+002 
-.25752750818312352+000 

S EL ENOC ENTR l C 
XL -l.9945542+03 YL 
RL 6, 8872 63 0+04 DECL 

SELENCGRAPHIC 
XS 6.7395202+04 YS 

ALTS 6,7<34 134+04 LAT S 
LT S -2 .0511471-01 LNS 
LIN t . 7181 65 0+02 LAN 

GEOCENTRIC 
x 2. 2795727+04 y 
R 1.422 5857+05 DEC 

GEOGRAPHIC 
XG 3. 3618513+04 VG 
ALT 1.388 1734+05 LAT 

EARTH-HOON PLANE 
XM P - t .4209192+05 YHP 
RMP 1.4225857+05 OEMP 
XME - 1.4209 192+05 YME 

PLAN ETARY COORDINATES 

-6 .2166245+04 Zl 
-2.5432651+01 RAL 

l.3638904+04 ZS 
-3.2564186+ 00 LONS 

5,9123111+01 LTE 
- 1.4525347+02 LAP 

1.2237386+05 z 
2.8952785+01 RA 

1.1985323+05 ZG 
2.8956721+01 LON 

h,2785109+03 ZMP 
1. 136 7733+00 RAMP 
6. 2785109+03 ZHE 

-2.95 77342+04 
-9. 1837659+01 

- 3,9122844+03 
1.1440552+01 
5. 9 321092+00 
1 . 0320690+02 

6. 8865 769+04 
7. 9447920+0 I 

6. 8865767+04 
7 04331306+01 

DXL 
VL 

oxs 
YRS 
LNE 

OR 

- 3.2714914+02 DYL 
3.6570315+03 PTHL 

3.8347404+03 DYS 
3.8861837+03 PTR 

- 1. 7365017+02 OSHP 
3,6502229+03 VT 

-3.2778351+03 DZL 
8 . 6503263+01 All 

-5.8419117+02 oz s 
6 .9931349+ 01 AZR 
6.8585235-01 RSMP 
1.3335277+03 SEASV 

-1. 588265••03 
-9. 589 76 41+0 1 

-2.3645347+ll2 
-9. l25l59HJ I 

5.29766 71+01 
- 3.4345268+01 

OX -3.5 820746+ 0 3 DY -2. 7209178+03 DZ - l.4969314+J3 
V 4.7408286+03 PTH -5. 0142179+01 AZ A.4284162+01 

OXG 4 . 9293806+04 OYG - 1.7286177+04 DZG - 1.4970544+03 
VE 5.22 5832 5+04 PTE -3.9932505 +00 AZE - 80966 .1279+01 

2.8222 870+03 OXMP 
1.7746996+02 VHP 
2. 8222870+03 OXHE 

3.5052833+03 OYMP 
4o 7 408286+03 PTHP 
3.5052833+03 DYME 

-3. 1890567+03 DZMP 
-5.01 421 79+01 AZHP 
-3. 1890567+0 3 OZME 

1.3550815+02 
8.6079286•01 
1. 3550815+0 2 



XM 
RM 

XSUN 

2.479028 1+04 YM 
2.I06lq6q+05 DEM 
5.746468q+Q7 YSUN 

l .8454010+05 ZM 
2·78654q2+0I RAM 

-5. 05q3433+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.294q402+05 ECC 8.0536600-01 INC 

VH -0.6620 A57+02 RNMP 1 . 6132588+02 APMP 
TA -l.2253508+02 EA -6.1836764+01 MA 

GEO CENTRIC UNIT VECTORS 
<JX 9.7005065-03 WY -4.9177480-0 l 
QX 3.9574686-01 QY -1.q112n1-01 

****** CSM I EAR TH REF. /PHo SE 102- 35 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.116000000000000+003 H"S· FROM LAUNCH 

i'.if;S TbRT r:nnRnlNATFS ( FR ANO FR/HR I 

0.8443110•04 OXM 
8.2348q47+01 LOM 

-2.1938487+07 RAS 

2.q463593+01 RAN 
l . 387180q+o2 INMP 

-2.1155849+0 1 SLR 

382 
-3.251,q255+03 DYM 

7.7232332+01 VH 
-4.1361543+01 LOS 

1.1300417+00 APF 
4.0819330+00 APO 
8.0640891+04 PER 

5.5691725+02 OZM 
3.30348q3+03 ARGM 
3.1352184+02 DES 

-1.5767020+02 RP 
4.1432070+05 TFP 
7.6599427+02 MTA 

8.7066840-01 PX -q.1830838-0 1 PY -3.4897788-01 Pl 
-4, 5496618-0 1 SXO 0.0000000 SYO 0.0000000 SlO 

q.1353972+0 l 
8.9168347+01 

-1.5qe9221+01 

4.4667340+04 
1.6001461+02 
3.6000000+02 

-1.8687996-01 
o. 0000000 

FEB. lq71, 16 HR S., lq MINS., 60.000 SECS. G.M.T. ·usNM USFT I SEC 

4 DAYS, 20 HRS ., 0 MINS., .OOO SECS. G.E.T. RAGR .201576Bll675l69+002 

RXYZ 
R OXYZ 

.600 19171150252757+001 
-.618092672 11836266+000 

.350602373742q43q4+002 
-.4778 1730R 34 161163+000 

.1q735q94311677q2e+oo2 
-.263045582 81311847+000 

SE LENDCENTRlC 
XL -2. l':i04427+03 Yl 
RL ·I .1045395+04 DECL 

SELF.NCGR APHlC 
XS 6.G676qzo+04 

ALTS 7.n1o~fJqfH04 

LTS -2.n386220-~ l 
LIN 1.7122127+02 

GEOCfN TR I C 

YS 
LAT S 

LNS 
LAN 

x 2.1)670204+04 y 
t .4009455+05 DEC 

GfC GRAPHIC 
XG 6.1013475+04 YG 
ALT 1.3665334+05 \.A T 

EARTH-,..OON PLANE 
XMP -1.3994999+05 YMP 
~. MP l .4009455+05 DEMP 
X'-1': - l.3994'399+05 YME 

PLANETARY COORDINATES 
XM 2.2860646+04 YM 
RM 2.1071)6Ql+05 DEM 

XSU N 5.7505~9 1+07 YSUN 

-6.4116825+04 ZL 
-2.5444304+0 1 RA L 

1 .327 17 53+04 ZS 
-3.27 12332+00 LONS 

5.8617010+01 LTE 
-l.474Q310+02 LAP 

1 .2074513+05 
2.Q023lt9 l+Ol HA 

1·06 226 16+05 ZG 
2.90274q4 +01 LON 

5.6670688+03 ZMP 
l .18698Q3+00 RAMP 
5.6870688+03 7ME 

1.84 86 195+0 5 ZM 
2.7868269+01 RAM 

-5.05548q3+07 ZSUN 

GECCEN TRIC OSC ULATING ELEMENTS 
S"o 2.2907313+05 ECC B.0488101-01 INC 

VH -'l.5q2850 4+Q2 RNMP 1 .6077587+02 APMP 
TA - 1.2180204+02 EA -6 .1145209+01 MA 

GEO CENTRIC U'JlT VECTORS 
WX 9 .t202735-0'l WY -4 .9176429-01 
~ x 3 .q5 7 t;iq42 -a1 ov -7 .0 773071-01 

****** CStJ· I EAOTH HF. /PHASE 102- 36 
eEAN-OF-EPOCH 1971 

wz 
QZ 

• l l 700'J000')'J01')00+00 3 HRS. FROM LAUNCH 

RES TART COORDINATES l ER ANO ER/HR I 

-3.0523485+04 DXL 
-q. 1 056653+0 1 VL 

-4.Q540474+03 
1.0784264+01 
5. 9006495+00 

-4. 7136144+01 

oxs 
VRS 
l.NE 

OR 

-3.3405365+02 DYL 
3.6ql3072+03 PTHL 

3.8676q51+03 DYS 
3.q3023 l0+03 PTR 

- 1 .7366558+ 02 DSMP 
3.6846027+03 VT 

- 3.306q296+0 3 DZL 
8·6546257+01 All 

- 6.5514q50+02 DZS 
6.9636334+01 AZR 
6.81028q6-0l RSMP 
l.3676322+03 SEASv 

- l.6057317+03 
-q. 64ql652•n 

-2.4 17< 223+02 
-9.1320bJ4t-Ol 

5.248774 6+01 
-3.5036206+0 1 

6.7969418+04 
B.0285770+0 1 

ox -3.5q2 7qo3+03 DY -2.7 774110+03 DZ -l.5290U63•03 
V 4.7q l660q+03 PTH -4.q908943+0 1 Al 8.46q487l+Ol 

6.7969418+04 
6.0128088+01 

OXG 4.2736578+04 DYG -2.8402868+04 DZG - 1.5290362+03 
VE 5.133688q+04 PTE -4. 0q46844+00 AZE -8.q680479+01 

2.9021133+03 OXMP 
1.7767207+02 vMP 
2.0021133+03 OXME 

9. 8492902+04 OXM 
0.2q5040 1+01 LOM 

-2.1921776+07 RAS 

2. 9462799+01 RAN 
1.3873959+02 INMP 

-2.0754464+0 1 SLR 

&.7067523-01 PX 
-4. 5493792-0 1 sxo 

3.5412574+03 DYMP 
4. 7916608+03 PTMP 
3.5412574+03 OYME 

-3.2587367+03 OYM 
6.2H27lq+Ol VM 

- 4.1319624+01 LOS 

1. 1207214+00 APF 
4.0775408+00 APO 
8.06718q3+04 PER 

-q. 1828658-0 1 PY 
0.0000000 SYD 

-3.225 1454+0 3 DZMP 
-4.9qo8q43+0 1 AZMP 
-3.225 1454+03 DZME 

5.2951855+ 0 2 OZM 
3.3023690+03 ARG~ 
2.q a 52269+02 DES 

-1.5765883+02 RP 
4.1344974 +05 TF P 
7.6388801+02 MTA 

-3 .4898937-01 PZ 
0.0000000 SZD 

1. 3396922+02 
8.6M8772+01 
t.339692L+02 

7.6725377+01 
8.9700196+01 

-l.59766Ci9+Dl 

4.4696519+04 
1.6003913+0< 
3.6000000+02 

-1. 86%563-0 1 
0. 0000000 

FEB. 1971, 17 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Sec 

4 DAYS, 21 HRS•t Mt NS ., .000 SECS. G.E.T. RAGR .35108748 159841 8+002 

RXYZ 
f:..OXY7 

• 5 38 294436 38 39 3 90 8+0() l 
- .6 1983497020009869+000 

.34~77405881192534+002 
-.487909058557Dlq98+000 

.1947009311 3747915+002 
-.2687 7232168318807+000 

SELENOCENTRIC 
XL - 2.39)3Jq5+03 YL 
RL 7 . 3239252+04 OE::L 

SE LENOGRAP HIC 
XS 7.1978554•04 

ALTS 7 .. 2300756•04 
u s -2.026oqo1-01 
LIN 1.70581 17+02 

GfOC ENTR IC 

YS 
LAT S 

LN S 
LAN 

X l .A538503+1)4 Y 
1.3791471+05 DEC 

GEOGRAPH IC 
XG 8 .378:)6;?6+04 VG 
ALT l.344735Cl+05 LAT 

EART H-MOON PLANE 
XMP -1.3 77~986+05 YMP 
Rt-1P i .379147 1+05 DEMP 
XME - 1. 3778906+')5 Y"1E 

PL ANE TIRY COOMOINATE5 
XM 2.092EA42+')4 YM 
RM 2.IQ7q373+0S OEM 

XSUN 5. 7546661+07 Y SUN 

-6.60P5274+04 ZL 
-2. 5456682+01 RAL 

1.2862493+04 ZS 
-3. 2867433+00 LON S 

c;.81109 18+01 LH· 
-l.4961636+02 LAP 

l.1908220+05 
2.9n4092l+Ol RA 

8.6623117+04 ZG 
2. 9Qq4Q93+0 1 LON 

5.0532q71+03 ZMP 
1.2385346+00 PAMP 
5.0532971+ 03 ZME 

1.8516756+05 ZM 
2.7868436+01 ~AM 

-5.051632q+Q7 ZSUN 

GEOCENTRIC USCU LITING ELEMENTS 
SM~ 2.2867327+05 ECC ~.0442569-0 1 I NC 

VH -9.5214105+02 RN~P 1.60?2688+02 APMP 
TA - 1.2104619+02 EA -6.0436663+0 1 MA 

GEOCENTRIC UNIT VECTORS 
WX 9.5460247-03 WY -4.q 1 75543-01 
OX 3 .0596C08-0l QY -7. q7 72704-0 I 

***'*** CSl-1 I !: ARTH P l'.F. /PHASE 102- 37 

wz 
Ql 

-3. 1 480324+04 OXL 
-9.2Ci715 16+01 VL 

- 3.4065q55+02 DYL 
3.7280271+03 PTHL 

-3.3381808+03 DZL - 1 .624403>+03 
8.65q4000+01 AZL -9. 71298ll+Jl 

-4 .1 qso286+03 
1 .0131753+01 
5. 6687028+00 

-5.4325497+01 

OXS 
VRS 
LNE 

DR 

3.9 0lq884+03 DYS 
3.q7670q4+03 PTR 

-1. 7368145+02 DSMP 
3.7214418+03 VT 

- 7.2632231+02 DZS 
6.935q297+0l AZR 
6.7800613-01 RSMP 
l.4018160+03 SEASV 

6.7053706+04 
s.115132q+o1 

OX -3.602ql78+03 DY -2.83607 14+03 DZ 
v 4.844076~+03 PTH -4.9668288+0! AZ 

b. 7 053 705•04 
4.5952581+01 

OXG 3.3801833+04 OYG -3.7366028+04 OZG 
VE 5.0410563+04 PTE -4.2007881+00 AZE 

2.98100lq+03 OXMP 
l.7789q68+02 VMP 
2.08 10019+03 OXME 

9.8534030+04 OXM 
R.3551424+01 LOM 

-2.1005054+07 RAS 

2.q462121+01 RAN 
l .38760%+02 INMP 

-2 .03469 10+01 SLR 

3.57q2q26+03 OYMP 
4.8440767+03 PTMP 
3.5H2n6+03 DYME 

-3.2 622582+03 OYM 
4.8352675+01 vM 

-4.1277710+01 LOS 

l .112oq40+00 APF 
4.0735104+00 APO 
8.o6q8634+04 PER 

-3.26 13237+03 DZMP 
-4.q66828q+O l AZMP 
-3.26 13 237+03 OZME 

5.0210942+02 OZM 
3.3012573+03 ARGM 
2.8352354+02 OES 

-1.5764756+02 RP 
4.1262392+05 TFP 
7 .6188876+02 MTA 

-2.4730~42:+02 

-9.1389765+01 
5.1999;23+01 

-3.57503 16+ 0 1 

- 1 .562294.2+03 
A. 5 119557+01 

- 1.5622879+03 
-8.9b95853+Jl 

1. 3233207+ 02 
e.6 ll90 3D•J l 
1.3233207+02 

b.21091.bl+Ol 
9.C231652+01 

-1. 5%3989+01 

4.47221>18+04 
1.6 006134+0; 
3. 6000000+02 

8. 7068105- 01 PX - 9.1826122- 01 PY -3.4q01027-0l Pl - 1.8705121-01 
-4.5489l5q-01 SXO 0 .0 000000 SYO 0.0000000 SlO 0.0000000 

• 

.. 

r 
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• 
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.HEAN-OF-EPOCH 1971 

.119000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

383 

FEB. 1971, 16 HRS., 19 MINS., 60.000 SECS. G.H.T. 

4 DAYSt 22 HRS•t 0 MINS., .O OO SECS. G.E.T. 

USNH USFT I SEC 

RAGR .502398151321668+002 

RXYl 
ROXYl 

.47622850359125010+001 
-.62146363524910101+000 

.3408428 98489643 45+002 
-.49838908340330444+000 

.19198367097567164+002 
-.27471680C7310163B+OOO 

SELENOCENTRIC 
XL -2.5940415+03 YL 
RL 7.5455688+04 OECL 

SELENOGRAPHIC 
XS 7.4300925+04 

ALTS 7.4517192+04 
LTS -2.0135591-01 
LIN 1.6988633+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x 1.6400993+04 y 
I. 3571875+05 DEC 

GEOGRAPHIC 
XG 1.0072608+05 VG 
ALT 1.3227755+05 LAT 

EARTH- HOON PLANE 
XMP -1.3561366+05 YHP 
RMP 1.3571875+05 OEHP 
XME -1.3561366+05 YHE 

PLANETARY COORDINATES 
XM 1.89950 35+04 YH 
RM 2.1088015+05 OEM 

XSUN 5.758 7601+07 YSUN 

-6.8 072903 +04 ZL 
-2.5469794+01 RAL 

1.2411005+04 ZS 
-3.3029565+00 LONS 

5.7604833+01 LTE 
- 1 .5163972 +02 IAP 

1 . 1738403+05 z 
2.9154644+01 RA 

6. 2468057+04 ZG 
2.9158788+01 LON 

4.3770351+03 lMP 
1.2914668+00 RAMP 
4.3770351+03 lHE 

1.8545693+05 ZM 
2.7866001+01 RAM 

-5. 0477735+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2829282+05 ECC 8.0399761-01 INC 

VH -9.4477933+02 RNMP 1.5967892+02 APMP 
TA -1. 2026617+02 EA -5.9710990+01 HA 

GEOCENTRIC UNIT VECTORS 
WX 9.4772837-03 WY -4 .n 74Bo1-01 
QX 3.9592780-01 QY - 7.0771882-01 

'4'••••• CSM I EART H REF. /PHASE 102- 38 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.119000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-3.2448603+0 4 DXL 
-9.2182303+01 VL 

-4.3474202•03 
9. 4829668+00 
5. 8 362732+00 

-'i .. 'jqfiO'i44+01 

DXS 
VRS 
LNE 

np 

-3.4689422+ 0 2 DYL -3.3716807+03 DZL 
3. 7672891+03 PTHL 8.66475A4+01 All 

3.9377206+03 DYS 
4.0256775+03 PTR 

- 1.7369777+02 DSHP 
3,7608421+03 VT 

-7.9769511+02 ozs 
6.9101441+01 AZR 
6.7408258- 01 RSMP 
1-~360175+03 SEASV 

- 1 .6443542+03 
- 9 .7819523•01 

-2.5321696•02 
-9. 1460254+01 

5.151110H01 
-3.64000 7 ~101 

6.6117899+04 
8 .2046077+01 

OX -3.612384 7+03 DY -2. 8969886+03 DZ - 1.5968477+03 
V 4.8981414+03 PTH -4.9419418+01 AZ 8.5556996+01 

6.611 7897+04 
3.1806262+01 

OXG 2.314D854+04 DVG -4.3705304+04 OZG - 1.59698 30+03 
VE 4.9479322+04 PTE -4.3118261+00 AZE -8.9713324+0 1 

3.0588888+03 DXMP 
1.7815137+0 2 VMP 
3.0588888+03 DXME 

9.8566503+04 DXM 
8.4151991+01 LOH 

-2· 1888320+07 RAS 

2.9461548+01 RAN 
1.3878216+02 INMP 

- 1 .9933638+01 SLR 

8.7068597-0l PX 
-4.5484709-01 sxo 

3.6194951+03 OYHP 
4.8981414+03 PTMP 
3.619495 1+03 OYME 

-3.2654905+03 DVH 
3.3912176+01 VM 

-4.1235803+01 LOS 

1.1041044+00 APF 
4. 0698010 +00 APO 
B.0721563+04 PER 

-3.2975735+03 DZMP 
-4 .9419418+01 AZMP 
-3.2 975735+03 DZHE 

4.7469206+02 OZM 
3·3001542+03 ARGH 
2.6852438+02 DES 

-1.5 763639+02 RP 
4.1183970+05 TFP 
1. 5998819+02 MTA 

-9.1823274-01 PY -3.4903949- 01 PZ 
0.0000000 SYD 0.0000000 SZO 

1·305 87&2+02 
8.6140214•01 
1 .3056782•02 

4. 7506460 •01 
9.07627l7•Jl 

- 1 .5951361•01 

4.474!>939+04 
1.6008147+02 
3.6000000+02 

-1.8713651-01 
0.0000000 

FEB. 1971, 19 HRS., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I Ste 

DAYS, 23 HRS., 0 Hi NS., .OOO SECS. G.E . T. RAGR • 652808821044917+J02 

RXYZ 
RDXYZ 

• 41400 59590446645 5+001 
-.62296475341420887+000 

.33580492659585043+002 
- • 5092 7 43 24 75936152+000 

.18920583137061471+002 
-.28088893476732279+000 

SELENDCENTRIC 
XL -2.8013067+03 YL 
RL 7.7696256+04 DECL 

SELENCGRAPHIC 
XS 7.6644922+04 

ALTS 7.6757760+04 
LT S -2. 0010199-01 
LIN 1.6913081+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 1.4258090+04 y 
R 1.3350643+05 DEC 

GEOGRAPHIC 
XG 1. 1101422+05 VG 
ALT 1.3006524+05 LAT 

EARTH-~OON PLANE 
XMP - 1.3341946+05 YHP 
RHP 1.3350643+05 OEHP 
XHE - 1.3341946+05 YHE 

PLANETARY COORDINATES 
XM 1.7059397+04 YM 
RH 201096618+05 DEM 

XSUN 5.7628510+07 YSUN 

-7.0081071+04 ZL 
-2 • 5483656+01 RAL 

1.1917175+04 lS 
-3.3198773+00 LONS 

5.7098755+01 LTE 
-1.5357804+02 LAP 

1.1564898+05 z 
2.9214176+01 RA 

3.5409352+04 lG 
2.9218393+01 LON 

3.6581179+03 lMP 
1.3458491+00 RAMP 
306581179+03 ZHE 

1.8573006+05 ZM 
2. 7860967+01 RAM 

-5. 0439116+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 2,2793033+05 ECC 8.0359457-01 INC 

VH -9.3720770+02 RNMP 1.5 913195+02 APMP 
TA - 1.1946054+~2 EA -5.8967995+01 MA 

GEOCENTRIC UNIT ·vECTORS 
WX 9 .4136063-03 WY -4.9174 197-0 1 
QX 3.9600162-01 QY -7.9770654-01 

****** CSM I EARTH REF. /PHASE 102- 39 
HEAN-OF-EPOCH 1971 

wz 
QZ 

.120000000000000+003 HRS. FROM. LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

-3.3429095+04 OXL 
-9.2289030+01 VL 

-4.4994189+03 
8.8378966+00 
5.8033634•00 

-5.56841 05 +01 

6.5161232+04 
A.2971603+01 

DXS 
VRS 
LNE 

DR 

ox 
v 

-3.5267632+02 DYL 
3.8092005+03 PTHL 

3.9750022+03 OYS 
4.0772000+03 PTR 

-1. 7371455+02 OSMP 
3.8029147+03 VT 

-3.407530 2+ 03 DZL 
8.6708D38+01 All 

-8.6924752+02 ozs 
6.8863985+01 AZR 
6.7Dl5866-01 RSHP 
1.4701696+03 SEASV 

-3.6211103+03 OY -2.9602614+03 
4.9539252+03 PTH -4.9161513+01 

Dl 
AZ 

6.5161232+04 
1. 7690722+01 

OXG l.14B5861+M OYG -4·7136464+04 DIG 
VE 4.8543150+04 PTE -4.42 80825+00 AZE 

3.1357107+03 DXHP 
1.7842945+02 VMP 
3. 1357107+03 DXME 

9. 8590327+04 OXM 
8.4752078+01 LOH 

-7..1871575+07 RAS 

2.9461068+01 RAN 
1.3880317+02 INMP 

-1.9515055+01 SLR 

B.7069009-01 PX 
-4.5480428-01 sxo 

3.6619817+03 OYMP 
409539252+03 PTHP 
3 .6619817+03 OYME 

-3.2 684339+03 DYM 
1.9471196+01 VM 

-4. 1193901+01 LOS 

1 . 0967012+00 APF 
4.0663890+00 APO 
8.0H1070+04 PER 

-9.1820152- 01 PY 
0 . 0000000 SYD 

-3 .3338708+03 OZHP 
-4.91615 13+01 AlMP 
-3.3338708+03 DZHE 

4.4726881+02 DlM 
3. 2990 594+03 ARGM 
2.5352522+02 DES 

- 1.5762536+02 RP 
4.1109391+05 TFP 
7.5817882+02 MTA 

-3.4907603- 01 Pl 
0 .ODOOOOO szo 

-1.6656430+03 
-9.8570146+01 

-2.5947190+02 
-9.1532149•01 

5.1023374+Jl 
-3. 725 3244+01 

-1.6327245+03 
8.6013968+01 

-l.6321797+H 
-8. 9733102+0 l 

1.287<074+02 
8.6162422•01 
1.2872674+02 

3. 2918523+01 
9.1293B2+Jl 

- 1. 5936725+01 

4.47b0753+-04 
1.600997 3+02 
3.6000000+02 

-1.872213<-0l 
o. 0000000 

FE8. 1971, 20 HRS ., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I Ste 

DAYS t HRS., 0 MINS., .DOO SECS. G.E•T· RAGR .803219490708167+002 

RXYl 
ROXYZ 

.35164032185632153+001 
-.62432274016277310+000 

·33065599976622941+002 
-.52 058328921773114+000 

.18636509755114515+D02 
-. 287299 51845578045+000 

SELENOCENTRIC 
XL -3.0118448+03 YL 
RL 7 .9962570+04 DECL 

SELENOGRAPHIC 

-7.2111201+04 ZL 
-2.5498284+01 RAL 

-3.4422612+04 DXL -3.5791486+02 DYL 
-9.2391664+01 Vl 3.8538786+03 PTHL 

-3.4458390+03 Dll 
8.6776417+01 AZL 

-l.6883338+J3 
-9.9393540+01 



xs 
ALTS 

LTS 
LIN 

7.Q011494+04 VS 
7.902407 3+04 LATS 

-l.9884755-01 LNS 
1.6830221+02 LAN 

G[OCF. NTR IC 
1. 2110259+04 y 
1.31277Sl+05 DF.C 

GEOG RAPHIC 
XG 1.1429092+05 VG 
ALT 1.2783633+05 LAT 

~ flRTH- fJCON PLANE 
XMP -1.3 120626+05 YMP 
RMP I . 3127751+05 DEMP 
XMF. -1.3120626+05 YME 

Pl ANFHRY r.nnRnlNATF.S 
XM l.5122104+04 YM 
RM 2. 1105180+05 DEM 

XSUN 5. 7669388+0 7 YSUN 

1.1380902+04 ZS 
-3.3375146+00 LON S 

5.6592687+01 LT E 
- 1.5544443+02 LAP 

1.1387573+05 z 
2.9268970+01 RA 

7. 20 59420+03 ZG 
2.9273264+01 LON 

208963894+03 ZMP 
l.4017445+00 RAMP 
2.8963894+03 ZME 

1.8598693+ 05 ZM 
2.7853343+01 RAM 

-5.04004bQ+07 ZSUN 

GECC ENTRIC OSCULATING fLEMENTS 
SMA 2.275845 1+05 ECC 8.Q321462-0l INC 

VH -t:l .2S42Ql4+02 PNMP l . 58585Q8+02 APMP 
TA - 1 · 186 2774+02 EA -5 .8207412+01 MA 

GCOCf.N TRIC UNIT VECTORS 
WX 9.354612q-03 WY -4.9173709-0I 
UX 3.9608080-0 1 QY - 7. 9769070-01 

CSM I EARTH PEF. /PHAS E 102- 40 
MEAN-OF-F.POCH 1971 

wz 
QZ 

.1210100Q0000000+003 HRS. FROM LAUNCH 

RFS T•IRT COORD INATE S I ER AND ER / H~ I 

-4.6552354 +03 
8.19 65 6 96•00 
5. 769 9 Tt1• .:)0 

-4.43260 52.-01 

oxs 
VR.S 
L 14 ~ ~ 

UR 

034 

4.0139553+03 DYS 
4 .1313474+03 PTR 

-1 . 7373178+02 DSHP 
3 •. ')1, 77a o 4+03 VT 

-9 .4095299+02 DZS 
6.8648148+01 AZR 
6.6623548-01 RSHP 
1.5041998+03 SEASV 

6 .4182 90 1+04 
0.392962 2•01 

OX - 3.6290038+03 DY -3.0259970+03 DZ 
V 5.0115052+03 PTH -4.8893723+01 AZ 

6. 4 l 8289.8+04 
3.607673 2 +00 

DXG -4.0026300+02 OYG -4.7571065+04 OZG 
VE 4.7602051+04 PTE -4.5498621+00 AZE 

3.2113913+03 DXHP 
l . 7873540+02 VHP 
3.2113913•03 DXHE 

9.8605513+04 DXH 
B.5351656+0 1 LOH 

-2.1854817+07 RAS 

2.9460672+0 1 RAN 
!.3882383+02 INHP 

-1.900 1526+01 SLR 

3.7068815+03 DYHP 
5.0115052+03 PTHP 
3.7068815+03 OYHE 

-3.2710890+03 OYH 
5.0297075+00 VH 

-4.1152005+01 lOS 

1.0898409+00 APF 
4.0632696+00 APO 
8.0757508+04 PER 

8.70 69348-01 PX -9.1816798-01 PY 
-4.547h312-0l SXO 0.0000000 SYD 

-3.37018~7+03 OZHP 
-4.8893723+01 AZHP 
-3.3701857+03 DZHE 

4.1984199+02 DZM 
3.2979731+03 ARGM 
2.3852604+02 DES 

-l.5761446+02 RP 
4.1038371+05 TFP 
7. 5645398+02 HTA 

-3.4911910-01 PZ 
0.0000000 szo 

-2.6608645•02 
-9 .1605690+01 

5. 0536044•01 
-3.8044920+01 

-1.6699873+03 
0. 6485371+0 l 

-1.6699095•03 
-8. 9755904+01 

1.2673849+02 
8.6185794•01 
1.2673849•02 

I· 8340498+0 I 
9.1823681>01 

-1.5926082+01 

4.478~303+04 

l.6011628•02 
3. 6000000•02 

-1. 8730554-01 
0. 0000000 

fEB. 1971, 2 1 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

DAYS, HRS. t 0 MINS., . OOO SECS. G.E.T. RAGR .953630160491416+002 

RXYZ 
RDX YZ 

.2e9 l46762 27670656+001 
- .6 2552011742566443+000 

.32539178143558117+002 
-.5323361;398743873+000 

.18345901220426866+002 
-.29396027399935671+000 

SELENOCENTk IC 
XL -3.2252973+03 YL -7.4 164788+04 ZL -3.5430006+04 OXL -3.6250771+02 DYL 

3.9014505+03 PTHL 
-3.4867266+03 Dll 

8.6853733+01 Al l 
-1.7124958+03 

~ L 8.2256328+04 OECL -2 .5513694+01 •AL -9.£4"0125+01 VL -1. oo3o4a ••o 2 

Sfl t= NCGPAPH IC 
XS 8.14fll574+04 

HTS 8 .1 317831+04 
LTS -l.97592h0-0l 
LIN 1.6738577+02 

GEOCE NTRIC 

vs 
LAT S 

LNS 
LAN 

9.958022?+03 y 
t.2903177+05 DEC 

GEOGR/.IP HIC 
XG l . 1064148+05 YG 
AL T l.255 1Fl61+1)5 LAT 

F. ~RTH-,.,C:ON PLANE 
XMP -l.28(H2Q7+'J5 YMP 
R'tP l.2Q03 l 77+05 DEMP 
X~E -l.?.~972Q7+05 YME 

PLhNFT ~RY COORD H~AT ES 
X/.\ 1.318 31 20+')4 YM 
P~ 2 .1113702+05 DEM 

XS UN 5. 7710235+07 YSU"-1 

l.0002100+04 zs 
- 3. 3558751+00 LONS 

5.6086625+01 LTE 
- 1.5725061+02 LA ~ 

1.1200277+0:; 
2.9318422+0 1 RA 

-2.0388453+04 ZG 
2.9322796+01 LON 

2.09 17n 88+03 Z~P 

l.45G2218+0Q kAMP 
2.09 17088+03 ZME 

1 .8622755+0' ZM 
2. 7843136+01 PAM 

-5.0361796+07 ZSUN 

GfCC CNTRIC OSC ULATING ELEMENTS 
S•A 2.27254 19•05 ECC e .02e5600-0I INC 

VH -G .2144687+1)2 RNMP l.5804095+02 ftPMP 
TA - 1.1776.,09+1)2 EA -5. 7428922+01 MA 

GEOCEN TR IC UNIT VECTORS 
WX Q.29Q9334-03 WY -4.9173329-0 1 
QX 3.9616460-0 l QY - 1. 9767169-0l 

•<-*••• CSP.~ I F.ARTH PEF. / PHASE 102- 41 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.122000000000000+003 HRS. FROM LAUNCH 

QlS TART COOkO l~~TES ( ER ANO ER/HR I 

-4. 8 I 50867+03 
7.5590603+00 
5. 7361205+00 
1.09 56 371+02 

DXS 
VRS 
LNE 

OR 

4.0547139+03 DYS 
4.1881971+03 PTR 

- 1. 7374945+02 DSHP 
3.8955696+03 VT 

-1.0127781•03 DZS 
6.8455157+01 AZR 
6.6231179-01 RSMP 
1.5380287+03 SEASV 

6.3 182064+04 DX -3.6359638+03 DY -3.0943128+03 DZ 
8.4921969+01 V 5.0709639+03 PTH -4.8615155+01 AZ 

6.3 182062+04 DXG -1.1774547+04 DYG -4.5113478+04 DZG 
3.4955895+02 VE 4.6656038+04 PTE -4.6774926+00 AlE 

3.2P58550+03 OXMP 
1.790 708 5+02 VMP 
3.2858550+03 DXME 

Q.8612070+04 OXM 
•.5950702•01 LOH 

-2.1838049+07 RAS 

209460355+0 1 RAN 
1.3884429+02 INMP 

-1.8663387+01 SLR 

3.7543356+03 DYMP 
5.0709639+03 PTMP 
3.7543356+03 DYME 

-3.2734561+03 DYM 
305058768+02 VM 

-4.1110116+01 LO S 

1.0834805+00 APF 
4.0603888+00 APO 
8. 0771189 +04 PER 

-3.406480 7+0 3 DZMP 
-4.8615155+01 AZMP 
-3.4064807+03 DZHE 

3.9241382+02 OZM 
3.2968951+03 ARGM 
2.2352607+02 DES 

-1. 5760371+02 RP 
400970657+05 TFP 
7. 5480767+02 MTA 

-2. 7307798+02 
-9 . 1681013+01 

5.0049104+01 
-3 .8865505+01 

-1. 7087043+03 
8.6974068+01 

-1.7087829•03 
-8.97817l9•n 

(.2461159•02 
A.6210462+01 
1. 2461159+02 

3.79152.03+00 
9.2353587+Jl 

-1. 5913429•01 

4.4801800+04 
l.6013130+02 
3.6000000+02 

8.7069621-0 1 PX -9.1813239-01 PY -3.4916791-01 PZ -1.8738903-01 
-4.5472349-01 SXO 0.0000000 SYD 0.0000000 SZO 0.0000000 

FE8. 1971, 22 HRS., 19 MINS., 60.000 SECS. G.M.T. USNH USFT I Sec 

DAYS, HRS., 0 MINS., .000 SECS. G.E.T. RAGR .ll0404Q831l2 1467+003 

PXY l 
ROXY l 

• 2 26 542 30360657632+001 
-.62653 72~6 l Q632889+0QO 

.32000772500474198+002 
-.544554 70407322354•000 

.18048501593479078+002 
-.30008390514442794+000 

S EL eNOC ENTR IC 
XL -3.44 12520+03 YL 
RL fl.457Q299+()4 DE:L 

SE LENOG RAPHIC 
x~ b.38 1'>572+04 vs 

:\ L TS 8.30401302+)4 L/\.TS 
LT S -l.Qb33682-0 l L~S 

LIM l.6636229+02 LAt-.. 

GEGCEN TQ l C 
X 7.P.OlQl:i64+0~ Y 

l.267~qQ4+05 DE C 

GECGRAPH IC 
XG l .On57 36b+05 YG 
ALT 1 .2332 788+05 L4T 

EMnH··MCON PLAN E 

-7.6243394+04 ZL 
-2.552CJ906+01 PAL 

l .Ol60732+Q; ZS 
-3.3749669+00 LONS 

5.5580570+01 LT E 
-1.5900713+02 LAP 

1.1020853•05 
2 .936lt'47+ 0 l RA 

-4.5735424+04 ZG 
2.9 366303+01 LON 

-3.6452169+04 OXL -3.6634039+02 DYL -3.5303224+03 Dll 
8 .6941077+01 All 

-1. 738204 1+03 
-9.2584296+01 VL 3.9520545+03 PTHL -1. Ol 3<J6••J2 

-4.97S2024•03 
6 . 9254735+0 0 
5.7017955+00 
1.1296638+02 

6.2157840+04 
8.5950627•01 

6.2157837+04 
3.3554654+02 

DXS 
VRS 
LNE 

OR 

400974245+03 DYS 
4.2478326+03 PTR 

- 1.7376757+ 02 DSMP 
3.9464233+03 VT 

-1. 084681 5+03 DZS 
6.8286277+01 AZR 
6.5838886-01 RSHP 
1.5715675+03 SEASV 

OX -3.6418762+03 DY -3.1653358+03 Dl 
AZ V 5.1323909+03 PTH -4. 8324869+01 

-Z.804o~21+02 

-9. I 7583'7+01 
4.956255£+01 

-3.97lb744+0 l 

-1. 7489494+03 
0. 7481.0l t++O l. 

DXG -2.1961374+04 OYG -4.0044972+04 DZG -1.7489284+03 
VE 4.5705147+04 PTE -4.8113232+00 AZE -8.9811028•0 1 

4' 

• 

f-

" 

~ 



• 

~ 

,, 

., 

l_; 

XMP 
RMP 
XME 

-1•2671842+05 YMP 
l.2676903+05 OEMP 

-l.2671842+05 YME 

PLANETARY COORDINATES 
XM 1.1243218+04 YM 
RM 2.1122184+05 DEM 

XSUN 5,77,1052+07 YSUN 

1.2439~31+03 ZMP 
1.5183513 +0 0 RAMP 
1 .243943 1+03 ZME 

1.8645193+05 ZM 
2.7830353+01 RAM 

-5,0323096+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2693832+05 ecc 8.0251709-01 INC 

VH -9,1326356+02 RNMP 1,5749688+02 APMP 
TA -l,l '·87380+02 EA -5.6632139+01 MA 

GEOCENTRIC UNl T VECTORS 
WX 9,2492608-03 WY -4,9173045-01 
QX 3,9625235-01 QY - 7 ,9764988-01 

•••••• C.SM I ~Al<lll Uff , /PHASE 102- 42 
MEAN-OF-E POCH 1971 

wz 
Ql 

.123000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

3,3590152+03 OXMP 
J.7943757+02 VMP 
3.3590152+03 OXME 

9,8610010+04 OXM 
B, 654919l+ol LOM 

-2.182 1269+07 RAS 

2,9460105+01 RAN 
1,3686441+02 lNMP 

- 1 ,8230939+01 SLR 

8,7069836-01 PX 
- 4.5468533-0l sxo 

085 

3,8044990+03 OYMP 
,,1323909+03 PTMP 
3,8044990+03 OYME 

-3.2755358+03 OYM 
3,3614511+02 VM 

-4,1 068232+01 LOS 

1·0775845+00 APF 
4,0577474+00 APO 
800782397+ 0 4 PER 

- 3,4427109+03 DZMP 
-4,8324869+01 AZMP 
-3,44 27109+03 DZME 

3,6498660+02 OZM 
3,2958254+03 ARGM 
2.0852769+02 oes 

-1 , 5 759312+02 RP 
4,0906020+05 TFP 
7.5323 452+ 02 MTA 

-9,1809505-01 PY -3.4922177-01 PZ 
0.0000000 SYO 0.0000000 sza 

1.2233357+02 
0.6236586•01 
1.2233357+02 

-1.0745219+01 
9,2883113+01 

-1. 5900770+01 

4.4810440+04 
l.6ol44n+o 2 
3.6000000+02 

- 1.8747167-0 1 
o. 0000000 

FEB. l97l, 23 HRS •• 19 MINS .. 60.0 00 secs. G.M.T. USNM USFT I SEC 

DAYS t HRS., 0 MINS., .ooo secs. c.e.T. RAGR .125445149993792+003 

RXYl 
RDXYZ 

.16384605180956635+001 
-.62735207890150236+000 

.31449905608299453+002 
-.55726272987065417+000 

.1 77440412154632 72+002 
-. 30808415719876317+000 

SELENOCENTRIC 
XL -3,6592233+03 YL 
RL 8·6933347+04 DECL 

SELENOGRAPH!C 
XS 8,6257396+04 

AL TS 8,5994852+04 
LTS - 1, 9508098-01 
LIN 1.6520651+02 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x 5.6427491+03 y 
R 1.2448 113•05 oec 

GEOGRAPH IC 
XG 8,4965786+04 YG 
ALT 1,2104797+05 LAT 

EARTH-MOON PLANE 
XMP -l.2444134+05 YMP 
RMP 1,2448112+05 OEMP 
XME - 1.2444134+05 YME 

PLANETARY COORDINATES 
XM 9.3019724+03 YM 
RM 2,1130625+05 OEM 

XSUN 5, 7791836+07 YSUN 

- 7, 8348669+04 ZL 
-2.5546940+01 RAL 

9.5167415+03 ZS 
-3.3947970+00 LONS 

5.5074523+01 LTE 
- 1,6072352+02 LAP 

1.0831138+05 l 
2.9398477+01 RA 

-6,7409281+04 ZG 
2,9403018+01 LO N 

3.5297849+02 ZMP 
1.5792076+00 RAMP 
3,5297849+02 ZME 

1.8666005+05 ZM 
2,78 14999+01 RAM 

-5,0284369+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2663595+05 ecc 800219644-01 lNC 

VH - 9,0488111+02 RNMP 1,5695372+02 APMP 
TA -1.1594890+02 EA -5,5816617+01 MA 

GEOCENTRIC UNIT VECTORS 
WX 9,2022960-03 WY -4.9172846-01 
QX 3, 9634346-01 QY -7 ,9762556-01 

•••••• CSM I EARTH REF. /P HASE 102- 43 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.124000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER /HR l 

-3.7490042+04 OXL 
-9,2674019+01 VL 

-5.14782 10+03 
6,295955 1+00 
5,6670060+00 
l • 1253805+02 

oxs 
VRS 
LNE 

OR 

-3 .6928395+02 DYL 
4,0058406+03 PTHL 

4,1422482+03 DYS 
4,3103447+03 PTR 

- 1,7378614+02 OSMP 
4.0004937+03 VT 

-3.5767664+03 OZL 
8.7039418+01 AZL 

- 1.1566125+03 ozs 
6.8142795+01 AZR 
6.5446484-0l RSMP 
1 .6047183+03 SEASV 

-1. 7655 39B+03 
-1.0247!>55•02 

-2.8826b25•J2 
- 9.1837905+01 

4,9076389+01 
-4, 06005 29+0 1 

6. 1109299+04 
R .7017729+0 l 

OX -3 .6466125+03 DY -3 .2392038+03 OZ -1, 7900023+ 03 
V 5.1958826+03 PTH -4,8021871+01 AZ 8.8007257•01 

6, 1109296+04 
3.2157258+02 

OXG -3.0391604+04 OYG -3.2797174+04 OZG - 1 ,7909161+03 
VE 4,4749432+04 PTE -4.9517284+00 AZE -B.9844233+Jl 

3 ,4307812+03 OXMP 
1,7983 748+0 2 VMP 
3,4307812+03 OXME 

9,8599341+04 QXM 
P,7 147094+0 1 LOM 

-2. 1804477+07 RAS 

2,9459917+01 RAN 
1.3888416+02 !NMP 

-1,7794459+01 SLR 

3,8575412+03 DYMP 
5,1958826+03 PTMP 
3.8575412+03 DYME 

-3,2773286+03 OYM 
3.2170194+02 VM 

-4.1026355+01 LOS 

1,0721185+00 APF 
4.0553336+00 APO 
8.0791383+04 PER 

-3,4788215+03 DZMP 
-4.8021873+01 AZMP 
-3.4788215+03 OZME 

3.3756261+02 OZM 
3,2947638+03 ARGM 
1,9352849+02 DES 

- 1.5758268+02 RP 
4.0844251+05 TFP 
7.5172964+02 MTA 

8,7069997-01 PX -9, 1805618-01 PY -3,4928005-01 PZ 
-4.5464852-01 SXO 0,0000000 SYO 0 . 0000000 SZO 

1.1989063+02 
8.6264297+01 
1.198906 3+02 

-2.5262541+0 1 
9. 34 l llbJ• 01 

-l.5880103+01 

4.4829'+0l+J<t 
1.6015729+ :)2 
3. 6000000+02 

- l . R755337-0l 
o. 0000000 

FEB , 1971, 0 HRS,, 19 MINS,, 60,000 SECS. G,M,T, USNM USFT I StC 

11AYS, 4 HRS ., MI NS., .ooo secs. G. E, T, RAGR .140486216906116+003 

RXYZ 
ROXYZ 

, 10107Q45 718893120+00 l 
-.6279397145 1849 229+000 

.30886075370637565+002 
- • 57048 5 83418510049+00 0 

• 17432236134395346+002 
-.315575882553006 54+000 

SELENOCENTR!C 
XL -3,8786386+03 YL 
RL 8,9320426+04 OECL 

SELENOGRAPH!C 
XS 8,8725445+04 

ALTS 8.8381032+04 
LT S -1,9382430-01 
LIN l,6388490+02 

GEOCENTR IC 

YS 
LATS 

LNS 
LAN 

3. 481109 3+03 y 
1.2219192+05 DEC 

GEOGRAPHIC 
XG 6,4993541+04 YG 
ALT 1,1875077+05 LAT 

EARTH-~CON PLANE 
XMP -1,22 14037+05 YMP 
RMP 1.2219191+05 OEMP 
XME - 1.2214037+05 YME 

PLANETARY COORDINATES 
XM 7,3597479+03 YM 
RM 2.1139~26+05 OEM 

XSUN 5,7832591+07 YSUN 

-8.0482342+04 ZL 
-2,5564819+01 RAL 

8,8101384+03 ZS 
-3,41 53756+00 LONS 

5,4568483+01 LTE 
-1,6240832+02 LAP 

1.0636959+05 l 
2,9427448+01 RA 

-8.4276014+04 ZG 
2,9432078+01 LON 

-5,8127144+02 ZMP 
1,6418650+00 RAMP 

-5.6127144+02 ZME 

l .86 85193+05 ZM 
2,7797085+01 RAM 

-5.0245616+07 l SUN 

GEOCENTRIC OSCU LATING ELEMENTS 
SMA 2.2634624+05 ECC 8,0189273-01 INC 

VH -8,9630 075+02 RNMP 1.5641149+02 APMP 
TA -l.1498927+02 EA -5,4981847+01 MA 

-3.8544616+04 OXL 
-9,2 759088+01 VL 

-5. 3211978+03 
5. 6 706896+ 00 
5,6317567+00 
1.1046875+02 

oxs 
VRS 
LNE 

OR 

-3, 7119331+02 DYL 
4.0629713+03 PTHL 

4.1893610+03 DYS 
4.3758314+03 PTR 

-1,7380515+02 OSMP 
400579448+03 VT 

-3.6262098+03 OZL 
8.7149702+01 AZL 

- 1.2285103+03 ozs 
6.8026041+01 AZR 
6,5054154- 01 RSMP 
1.6373710+03 SEASV 

6.0035462+04 
8,8125574+01 

DX -3.6500282+03 DY -3, 3160658+03 OZ 
V 5.2615431+03 PTH -4, 7705102+01 AZ 

o.0035460+04 
3.0763935+02 

OXG -3.6634758+04 OYG -2.3916577+04 OZG 
ve 4.3788964+04 PTE - 5.0991067+00 AZE 

3,5010462+03 OXMP 
-1.7972733+02 VMP 
3,5~10462+03 OXME 

9, 8580079+04 OXM 
8.7744390+01 LOM 

-2.1787673+07 RAS 

2,9459784+01 RAN 
1.3890362+02 INMP 

- 1,7354201+01 SLR 

3,9136472+03 OYMP 
5,2615430+03 pTMP 
3,9136472+03 OYME 

-3.2788349+03 OYM 
3.0725817+02 VM 

-4, 0984483+01 LOS 

1.0670519+00 APF 
4,0531056+00 APO 
8.0798370+04 PER 

-3.5147475+03 OZMP 
-4.7705104+01 AZMP 
-3,5 147475+03 OZME 

3.1014405+02 OZM 
3.2937104+03 ARGM 
l.7852930+02 DES 

- 1.5757242+02 RP 
4,078,164+05 TFP 
7.5028865+02 MTA 

- 1 . 7945901+03 
-1. 0379447+02 

-2.9650&4'++Ji 
-9. l919~35+J l 

4.A5GOb09+0l 
-4. 151891 8+0 l 

-1.8343495+03 
8,8553838+ 0 1 

-1. 834445!>•03 
-8, 9R8<755+0l 

1 . 1720767+0 2 
A.629JB2l+Jl 
1.1726767+02 

- 3.9759343+01 
9, 3941032+n 

-l.5875428+01 

4.484083~H.)4 

1.6016850+02 
3.6000000+02 



u06 
GEOCF.NTRIC UNIT VECTORS 

WX 9. 158775 7- 03 WY 
QX 3.%43743-0 1 QY 

-4.0 172726-0l 
-7.9750910-0 1 

WZ 8.7070112-01 PX 
Ql -4.5461305 - 0 1 sxo 

-9.1801604-01 PY 
0.0000000 SYO 

-3.4034221-01 PZ 
0.0000000 szo 

- 1.8 76 3405-0 1 
0.0000000 

**'* *** CSM I EART H REF. /PHAS E 102- 44 
MEAN-OF-EPOCH 1071 

• 1250000000 00000+003 HRS. FROM LAUNCH 

Of.S TART COORDINATES ( ER ANO ER /H R I 

FEB. 1971 t 

DAYS, 

HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

HRS., MINS., .000 SECS. G.E.T • RAGR . 155527283938441+003 

RXYZ 
ROXY l 

.38266613242974 319+000 
-.62827200836924845+000 

• 30308 7 53044404619+00 2 
-.58425 169734495235+00 0 

.17112786963186719+002 
-.3233751 1112640488+000 

SEL ENOCEN TRIC 
XL - 4 .oqs~ 3R2 +'J3 YL -8.2646235+04 ZL - 3.9616932~04 OXL - 3 . 7190486+02 DYL 

4.1236229+03 PTHL 
-3.6788159+03 OZL 

6.7272870+01 All 
- 1.8254496+03 

HL 0.1742584+04 OECL -2.5583566+01 RAL -9.2839256+01 Vl -1. 05326'7•02 

'.'iC LCfrnGRA PllIC 
XS Q.1222129t~4 

ALT S 9.0 804nB8+04 
LT S -l.92507l2-0 I 
LIN l.6'35lg2+02 

GEOCE NTRIC 

vs 
LATS 

LNS 
LAN 

x \.3178767+03 y 
l.1 9 87730+1'5 DEC 

<; Enc.: 1: .l.Pt1 1C 
XL 4 .204 1 5 19+04 VG 
AL T t . l t- 43616+05 LAT 

f".~ 1-fH - MOON PLAN': 
:X ''1P - l.1 C: q}40('+1)5 YMP 
i:1.ip l . 1987730+1J5 DEMP 
X~F - l.1 Q814 0 0 +05 Y~E 

PLANtTAK Y COUROl~AT ES 
XM 5.'- 1 ~ 7149+03 YM 
R~ 2 .11 4 7386+05 DEM 

XS UN 5. 787 3 315+07 YSUN 

8.0609638+03 ZS 
-3.43671 1 3+00 LONS 

5.4062450+01 LTE 
- l.6406948+02 LAP 

1 .0438 1 33+05 
2.9447785+01 PA 

-9.5549511+04 ZG 
2.9452506+01 LON 

- 1 .558867 1+03 ZMP 
1.7064034+00 KAMP 

-1.5588671•03 ZME 

1.8702757+05 ZM 
2.77766 17+0[ RAM 

-5.020663 7+07 ZSUN 

GEOCE NTRIC OSCULATING EL EMENTS 
SMA 2. 2606839• 0 5 EC C 0.0 1 60477- 0 1 INC 

VH -8 .8752369+02 RNMP 1 .558 7 0 1 5+02 APMP 
TA - 1 . 1399 262+02 EA -S.4121258+01 MA 

GEt:C CNTR l C UN [T VE CTORS 
WX ~. 11 8459 7- 03 WY -4.0172674-0l 
OX 3 . Qb53 371-0 l OY -7 .0757070-~I 

*"'**** CSM I EAR TH REF . /PHASE 102- 4 5 
MEAN- OF-EPOCH 1971 

wz 
Ql 

.1 26001000000000+003 Hf<S. FROM LAUNCH 

RES TA q T COUP. OlNATES ( E:R ANO ER /HR ) 

-5.499507H03 
5.0499002+00 
5. 5960509+00 
1 .00 141 35•02 

OX~ 

VRS 
LNE 

OR 

4.l389~~1+UJ UY~ 

4.4443984+03 PTR 
-1.7382460•02 DSMP 

4.1180525+03 VT 

- 1 .JUUJU lt +UJ Dl~ 
6.7937385+01 AZR 
6.4661834-0 1 RSMP 
1 .6694032+03 SEASV 

5. 89 3 5 300+04 
s.927664 1++01 

OX -3.6519603•03 DY -3.3960827 +03 DZ 
V 5.3204844+03 PTH -4. 7373425•01 AZ 

5 . 8 935300+04 
2. 9 374936+02 

OXG -4.0418824+04 OYG -1.4023799+04 OZG 
VE 4.2823842+04 PTE -5.25388 16+00 AZE 

3.5697011+03 OXMP 
-1.7925458+02 V~P 

l .5697011+03 OXME 

9 .8 55223 1•04 OXM 
8.8341055+0 1 LO~ 

-2.1770659+07 RAS 

2.94 59698+0 1 RAN 
1 . 3692264+02 INMP 

- 1 .6910396+0 1 SLR 

3.9730195+03 OYMP 
5.3294843+03 PTMP 
3.9730195•03 CVME 

-3 . 2800554+03 OYM 
2.9281377+02 VM 

-4.0942617+0 1 LOS 

1.06 235 71 +00 APF 
4.05 107 57+ 00 APO 
8.0803573•04 PER 

-3.5504 115+0 3 OZMP 
-4. 7 373425+0 1 AZMP 
-3 .5504115+03 OZME 

2.8273320+02 DZM 
3.2926650+03 ARGM 
1.6353010•02 DES 

-1 . 5756233+02 RP 
4.07 28588+05 TFP 
7.4890755+02 MTA 

-J. u,zoeH+Jl 
-9.2 0047 3<+01 

4. 81 05 210+0 l 
-4. 24 7414 8+0 l 

-1.87906'1•03 
8.9121847•01 

- 1. 8790641+03 
-8.9925322+01 

l.l444ti b3+02 
8.ol25296+0 l 
1 .1444863+02 

-5.423t+'t4 7+01 
9. 4469432+::>1 

-1. 586.274t>+Ol 

4.4850891+::>4 
l.60178b7+J2 
3.6000000•02 

8.7070183- 01 PX -9.1797482-0 1 PY -3.4940774-0 1 PZ -1.8771304-01 
-4 . 54 57882-01 SXO 0.0000000 SYO 0.0000000 SZO 0.0000000 

FEB. \ 0 7 \, HRS., 19 ~INS., 60.000 SECS. G.M.T. USNM USFT I StL 

DAYS, 6 HRS., MINS., .O OO SECS. G.E.T. RAGR . 170 5683509 10706+003 

RXY l 
~OX Yl 

- .24 5 0540 1 297438498+0 0 0 
-. 6283175 0 69 3363963•,00 

.297173 8 11 32 102 672+002 
-.59 8 590168479 1 5669+0 00 

.16785377t6521777l•002 
-.331499 124753666 16• 000 

~flf:'>J;1C E NTRIC 

XL -4. ?1 9:16 20+03 YL 
!<L Q.4 2 01 QqQ,.04 D ECL 

SE LENCGRA PHl C 
XS 9 .37 48 1 8 4+04 

Al TS (j . 326 34()4+04 
l TS - 1. Cl 30971-0 1 
L I N l ."' OS'-42 0+02 

EECCE NT P IC 

vs 
LAT S 

LN S 
LAN 

-8 .460 1 -S09+f)2 y 
1.1754524+05 DEC 

Gf:-CGR APH IC 
XG L. 7ti05~9f:+04 YG 
ALT 1.14 1 11 4 09+') 5 L AT 

i: flf'. Tt-- -/'IOON PLA"lt: 
'(M P - \ . 1 7 4r'J fJ 64+1')5 YMP 
~ v, p 1.1 15 ~524+)5 OE MP 
X"'IF -t . 17461Jb4+Q 5 YME 

PLAN ET1HilY COUROINATES 
X'1 3.473'Jt • .t,Q+l)3 YM 
k '·l 2 .115 :_,7 :) 5+')5 [1EM 

.XSUN " . ?G l.,1"7+07 YSUN 

-R.4842277+0~ ll 
-Z.5603207+0 1 RAL 

7.2693043+03 lS 
- 3.4'>P8127+0 0 LONS 

5 .3556427•0! LTE 
-l.6571438+0 2 LIP 

1 . 0234469+05 
2 .q458385+0 1 PA 

-1.oon253•05 ZG 
2.946320\+n l LON 

-2.')7 <;b 340+ 0 J ZMP 
1.772904 8 +00 ~A M P 

-2.5706340+0 1 ZME 

l. 87186 9 ?+0? 7.M 
2.7753604+01 RAM 

-5.0168029+07 lSUN 

G~CCCN T P I C OSCULATIN G ~LEMEN T S 

SMli 2 . 2 '>H~ l70 + 0, ECC 8 .0133146-0 1 INC 
VH - 8 . 7855')2 6+() 2 JlNMP l.5532970+"2 APMP 
Tf, - l.1 2q56 1•3+0 2 EA -5.32522 11 +0 1 MA 

!~F.OCE NrRI C UN IT VECTORS 
wx Q.08 114 Q5-01 ~y -4 .9 1 726~• - 0l 
c,1x 3 . 9 t-&3206- 0 l QY -7 .Q 7 5400f.o-Ol 

H~• • • • C SM I EARTl--i RF.F. /PH ASE 102- 46 
MEAN-OF-EPOCH 1071 

"l 
QZ 

.1 2 70 00Qn')000000+003 HRS. FROM LAUNCH 

R[S TART COOP DI NATfS ( ER AND ER /H P ) 

-4.07 J8092+04 DXL 
-9.29 14238+0 1 VL 

-5.683301 1+03 
4.433 8477+00 
5.55 98929+00 

-5. 6925557+0 1 

5. 7 807725+04 
q .0473616+0 1 

oxs 
VRS 
LNE 

OP 

ox 
v 

-3.7 1 233t3+02 DYL 
4.187Q863+03 PTHL 

4.2912409+03 DY S 
4.5161599+03 PTR 

-1.7384448+02 OSHP 
4.\ 837068+03 VT 

-3.7347603+0 3 OZL 
B.7409650+01 All 

- 1 .3718997+03 ozs 
6. 7878 275+0 1 AZR 
6.4269513-01 RSHP 
1.7006753+03 SEASV 

-3.6522243+03 DY •3 .4794280+03 
5.3998268+03 PTH -4. 70 256 16+01 

DZ 
AZ 

-1.8582 199+-03 
- l .0 71J470+0 2 

-3. 1439434+-02 
-9.209265.::'.+ 0 l 
4.762019 1• 0 1 

- 4. 346tj658+- 0 l 

-1.9269066+03 
8. 9712642+01 

5. 7807721•04 
2.7990527+02 

OXG -4.1639490+04 OYG -3.7699485+03 OZG - 1.927015 2+03 
VE 4.1854188+04 PTE -5.416501Q+OO AZE -8.Q9747&1t01 

3.0 366251+03 OXMP 
- 1.7 874 17 9+0 2 VMP 

3.6366251+03 OXHE 

Q.85 1581 7+ 04 OXM 
'-1.893706 1+01 L0"4 
-2.17~4032+07 RAS 

2.94 59661+01 RAN 
1 .38 94 130+02 INMP 

- l.6 463256+0 1 SLP 

4.0358790+03 OVMP 
5.3998267+03 PTMP 
4.0358790+03 OYHE 

-3.2809906+03 OYM 
2.7836871+02 VM 

-4.0900757+01 LOS 

1.0560109+00 APF 
4.0492142+00 APO 
8.0807171+04 PER 

-3.5857212•0 3 OZMP 
-4.7 0256le+Ol AZMP 
-3.5857212+03 OZME 

2. 5533232+02 DZM 
3.2916275+03 ARGH 
1.4853089+02 DES 

-1.5755241+02 RP 
4.0674370+05 TFP 
7.4758273+02 MTA 

l. l l 4145H+ :'.>l 
B.6358955+JI 
1 . 1141458+02 

- 6.8680703+01 
9.4997459+-0l 

- 1.58500 55+0 1 

4. 4859693+-04 
l. 60 18790+J2 
3. 6000000• 02 

8.7070217-0 1 PX -9.1 793274-01 PY -3.494 7619-0 l PZ -1.8779£0>-ol 
-4.5454580-0l SXO 0.0000000 SYO 0.0000000 SZO O.COOOO OO 

FEB. 1071, 3 HRS ., 19 MI NS., 60.000 SECS. G.M.T. USNM USF T I StL 

DAYS, 7 HRS., Ml NS•, .000 SECS. G.E.T. RAGR .185609417803091+003 

RXY l 
PDXY7 

- • n3o6130182 832 09 o+ ooo 
- .6 20040015~9574242+000 

.29 111371150713309+002 
-.6 1353339043478076+000 

.16449674264025287+002 
-.33996653423393567+000 

• 

• 

?' 

... 

G 



• 

~ 

·~ 

G 

~ 

SELENOCENTRIC 
XL -4.53 84247+ 03 YL 
RL 9.6700921+04 DECL 

SELENDGRAPHIC 
XS 9.6 307668+0 4 

AL TS 9.5762424+04 
LT S - l.9005134-01 
LIN 1.5837276+02 

GEO CENT RI C 

vs 
LATS 

LNS 
LAN 

x -3. 009520 2+03 y 
R 1.1519571+05 OEC 

GEOGR APHIC 
XG -6.8047200 +03 VG 
ALT 1.117 5456+05 LAT 

EARTH-~OON PLANE 
XM P - 1. 15078 53+05 YMP 
RM P 1. 151 9570 +05 DEMP 
XME - 1. 1507853+0 5 YME 

PLANETARY COORDINATES 
XM 1. 5289045+03 YM 
RM 2.1 163984+05 DEM 

XS UN 5.7954668+07 VSUN 

-8. 7072500+04 lL 
-2.5623766+01 RAL 

6.4353063•03 ZS 
-3.4816883+00 LONS 

5.305 0 407•01 LTE 
-1.6734991+02 LAP 

1.0025763+05 l 
2.9458 008+01 RA 

-1.0007170+05 lG 
2·9462922+01 LON 

-3.6~4l49b+O~ LM~ 
1.8414524+ 00 RAMP 

- 3 .6441496+03 ZME 

1.8733013+05 ZM 
2.7 7 28 0 57+0 1 RAM 

-5.0129197+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.25545.53+05 ECC 8. 0107181 - 01 !NC 

VH -8.6938057+ 0 2 RNMP 1.54 79011+0 2 APMP 
TA - 1. 118779 5+ 0 2 EA -5.2355994+ 01 MA 

GEOCENT RIC UNIT VECTORS 

-4.1819261+04 DXL 
-9.2 983691+01 YL 

-5. 8726015+03 
3.8228377•00 
5. 5232867+00 

-6.3655710•01 

DXS 
VRS 
LNE 

OR 

087 

-3.6897022+02 DYL 
4.2562686+ 03 PTHL 

4.34644 78+03 DYS 
4.5912385+03 PTR 

-1. 7386481+ 02 DSMP 
4.2524111+ 03 VT 

-3.794232!+03 Oll 
8 .7560501 +01 AZL 

- 1 . 893010! •03 
- 1.0930908+02 

- 1.4432 008+03 ozs -3 .2409111+02 
6.7850205+01 AZR -9.2183948+01 
6.3877171-01 RSMP 4.7135547+01 
1.7310316+03 SEASV -4.4505122+01 

5.6651584+0 4 
9.1719380+01 

OX - 3.6506113+03 DY -3.5662885+03 OZ -1.97 61251+03 
9.0327084•01 V 5.4727001+03 PTH -4. 6660355+01 Al 

5.6651583+04 
2.66 1099 6+02 

OXG -4.035776 5+04 DYG 6.2075801+03 OlG 
VE 4. 0880155+04 PTE -5.5874410+00 AZE 

3.7016844+ 03 DXMP 
- 1 .78 186 24+02 YMP 

3.7016844+03 OX ME 

9.8470846+04 DX M 
8.9532387+01 LOM 

-2. 1737194+07 RAS 

2.9459662+0 1 RAN 
t.38 95958+02 lNMP 

- 1. 6012976+01 SLR 

4.1024668+03 DYMP 
5.472700!+03 PTMP 
4.102 466 8+03 OYME 

-3.2 816411+03 DYM 
2.6392297+02 YM 

- 4.0858904+0 I LOS 

1 . 053 9865+ 00 APF 
4.0475090+00 APO 
8.0809339+04 PER 

-3.6205686+0 3 OlMP 
-4.666035 5+01 AZMP 
-3.6205686+03 DZHE 

2.27943 56+0 2 OZM 
3.2905978+03 ARGM 
1 .3353168+ 0 2 DES 

- 1 . 5754269+0 2 RP 
4. 0622369+0 5 TFP 
7 .4631090+0 2 MTA 

-1.9757939•03 
-9.0029674•01 

1.0814538+ 02 
8.6395006+01 
1 . 081 4538•02 

-8.3 115026+01 
9.5525121+01 

- 1 .5837356•01 

4.4867363+04 
t. 60! 9627•02 
3.6000000•02 

WX 9. 0466104- 0 3 WY -4 .9! 72748- 0l 
QX 3.967 3188-01 QY -7.9750917-0 1 

Wl 8. 707021 6-0 1 PX - 9.1788993-01 PY -3.4954711 - 01 PZ 
Ql -4.545139 1-0 1 SXO 0.0000000 SYD 0 . 0000000 SlD 

-1.8786921-01 
o. 0000000 

•••••• CSM I EART H REF. /PHASE 102- 47 
MEAN-OF-EPOCH 1971 

. 128000000000000 +003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR ) 

FEB. 1971 0 4 HR S., 19 MINS., 60 . 000 SECS. G.M.T. US NM USFT I StC 

OAYS, HRS., OMINS., .OOO SECS. G.E.T. RAGR .200650484855416+00 ; 

RXYZ 
RDXVl 

-. 15016128878476652•001 
- .627 3988 68 48467194•000 

.28490101275395045+002 
-.629 115924544353 90+000 

.16105323475441708•002 
-.34879735707128709+000 

SE LENO CENTR ! C 
XL -4. 7559171+03 YL 
RL 9.924 1784+ 04 OEC L 

SELENOCRAPH!C 
XS 9.8899 992 +04 

ALTS 9.8303287+04 
LT S - 1.8879 304- 0l 
LIN I . 5570795+02 

GEOCENTRIC 

YS 
LAT S 

LNS 
LAN 

x -5.1714550+03 y 
R 1 . 12828 76+05 DEC 

GEOGRA PHI C 
XG -2.9763730+04 VG 
ALT 1 . 003876 1+05 LAT 

EAR TH- MOON PLANE 
XMP -1.1266577+05 YMP 
RMP 1.1282875+05 OEMP 
XME - 1.1266577+05 YME 

PLANEHRY COORDINATES 
XM -4. 155 3786+02 YM 
RM 2. 1172221 +05 DEM 

XS UN 5.7995299+07 YSUN 

-8.933905 7+04 ZL 
-2.5645275+0 1 RA L 

5.5591805+03 ZS 
-3.5D53477+00 LON S 
5. 25 44396+0 I LTE 

- 1.6898 265+02 LAP 

9.8118015•04 l 
2.9445242+01 RA 

-9.3637646+04 ZG 
2.9450258+01 LON 

-4. 7517419+03 ZMP 
1 .91213! 2+00 RAMP 

-4. 7517419+03 ZME 

1 .8745707+0 5 ZM 
2.7699984+01 RAM 

-5. 0090337+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.25 29929+05 ECC 8.0082490-01 !NC 

VH -8. 6001469+02 RNMP 1.5425 138+0 2 APM P 
TA - 1 ,1075419+02 EA -5.1437828+01 MA 

GEOCENTRIC UNIT VECTORS 

-4 .2951670+04 OXL 
-9. 304 7235+0 I VL 

-6. 0678113+03 
3.2172172+00 
5. 486 2358+00 

-6.5485654 • 01 

DXS 
YRS 
LNE 

DR 

-3.648770 5+02 OYL 
4.3286943+ 03 PTHL 

4.4048267+03 DYS 
4•6 69766 2+03 PTR 

- 1. 7388556+02 DSHP 
4. 3252840+03 VT 

-3.8574344+0 3 DZL 
9. 7725560+01 All 

-1.5140822•03 ozs 
6 . 7854774+01 AlR 
6.3484858- 01 RSMP 
1.7602940+03 SEASV 

5.5465663+04 
9.30 17067+0 1 

DX -3.6468845+03 DY -3 .6568652+03 Ol 
V 5.5482437+03 PTH -4.6276 208+ 01 AZ 

5. 5465662+04 
2·5236658+02 

DXG -3.67 8648 5+ 04 DYG 1•53234 42+04 OZG 
VE 3.9901926+04 PTE -5 .7671956+00 ALE 

3.7647336+03 OXMP 
- 1 .7 7 58495+02 VMP 

3.7647336+03 OXME 

9.84 1733 3+ 04 OXM 
9.0127007+01 LOM 

-2. 17 20345+ 07 RAS 

2.9459698+01 RAN 
1. 3897740+02 lNMP 

- 1 .5559 739+0 1 SLR 

4.1730464+03 DYMP 
5. 5 482437+03 PTMP 
4. 1730464+03 OYME 

-3.2820074+03 DYM 
2.4947652+02 YM 

-4. 08170 55+ 01 LOS 

1. 050 2657+00 APF 
4.0459604+00 APO 
8.0810227+04 PER 

-3 .6548251+03 DZMP 
-4. 6276208+0 I Al MP 
- 3.6548251+03 Dl ME 

2.0056914+02 DZ M 
3.2895760+03 ARGH 
1 .1 85 3246+ 02 DES 

- 1 . 5753315+02 RP 
4. 0 572 45 6+05 TFP 
7 .4508906+02 MTA 

-1. 92993 79•0> 
- 1 . 1 197947•02 

-3. 3430(732•0< 
-9.22791 2o+O l 

4.6651275•01 
- 4.5586445•01 

-2. 02745bl+U3 
Q. 0967201'+01 

-2 . 027 3935+03 
-9. 0093051 •01 

1.046 1853•02 
8.643.J723+0l 
1.0461853+ 02 

-9. 751825>+) l 
9 . 6052417•)1 

- 1 .582464 8 +01 

4.487't00&+04 
1.6020387•0 -' 
3.~000000•J< 

WX 9. 0146 875-03 wY -4.9 172862-0 1 WZ 8.7070184-0l PX -9. 17846 59-01 PY - 3.496 2016-0 1 Pl - 1 .87945 09-01 
QX 3.9683289- 01 QY - 7 . 9747645-01 OZ -4. 54 483 15-01 SXO 0 . 0000000 SYO 0.0000000 SlD 0. 0000000 

•***** CSM I EAR TH REF. /PHASE 102- 48 
MEAN-Of - EPOCH 1971 

, .129000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR ) 

FEB. 1971 t 

5 DAYS t 

HRS., 19 MINS •• 60.000 SECS . G.M.T. USN M USFT I StC 

HRS ., 0 MINS., .000 SECS. G.E.T. RAGR .21569 155 18l7 741+003 

RXYl 
ROXYl 

-.2 12852244835 83819+00! 
-.62634 77 3569490852 +000 

.278529 13860585 537+002 
- .64537487000899093+000 

• 157 519 51262737807•0.02 
-.35801309312191444•000 

SELENOCENTR!C 
XL -4 .9703790+03 YL 
RL 1 .0 182711+05 DECL 

SELENOGRAPH!C 
XS 1 . 0 152 791 +05 

ALTS 1.0088 861+05 
LTS - 1.87 53438-0 1 
LIN 1. 5235660+0 2 

GEOCENTRIC 
x -7.3304898+03 
R l . 1044450+05 

VS 
LATS 

LNS 
LAN 

y 
DE C 

-9 .16442 15•04 ll 
-2.56 6776 3+ 01 RA L 

4.6412155+03 ZS 
-3.52 98 014+00 LONS 

5.2038393+01 LTE 
- 1 . 7061893+0 2 LAP 

9.5923584+04 l 
2.9418492+01 RA 

-4.4 106621+04 DXL 
-9.3 10443 0+01 YL 

-6. 269260°3+03 
2.6173795+00 
5.4487445•00 

- 6 . 5 815349+0 I 

5.424 8673 • 04 
9.4370055•01 

DX S 
VRS 
lNE 

OR 

DX 
v 

-3.5868431+02 OYL 
4.40550 69+03 PTHL 

4.4666509 +03 DYS 
4.75 18844+03 PTR 

- 1 . 7390674+02 DSMP 
4.4025594+03 VT 

-3.6407H6+03 DY 
5.6266069+03 PTH 

-3.9245850+03 Dll 
8.7904073+01 All 

- 1 .5843986+03 Dl S 
6. 7893672+01 AZR 
6 .3092525- 01 RSMP 
1.7882604+03 SEAS V 

-3 • 7513 737+03 Ol 
-4.58716 14+01 Al 

-l.9691292•03 
-1.1533945+02 

-3.45 ! 3'13•02 
-9.2378640•01 

4.6 16737 5•01 
-4.6 71 5827+01 

-2.08 10244•03 
9.1633702•01 



GEOGR APHIC 
XG -5.C010272+04 YG 
ALT 1 .0700335+05 LAT 

fAR H-MOON PLANE 
XMP -1.1022030+05 YMP 
RMP 1.1044450+05 DEMP 
XM' - 1.1022030+05 YME 

PLANETARY COORDINATES 
XM -2.360!!08+03 YM 
RM 2. 1180418+05 DEM 

XSUN 5 . 8035898+07 YSUN 

-8 . 2182978+04 lG 
2.94236 13+01 LON 

-5.9024742+03 ZMP 
l .9850265+00 RAMP 

-5.9024742+03 ZME 

1 .8756780+05 lM 
2.7b6939l+Ol RAM 

-5.0051449+07 ZSUN 

GEOCE NTQIC OSCULATING ELEMENTS 
Sf.IA 2 .. 21i062lr5• 05 ccc: 0 . oo 50900-01 I r~c 

VH -8.~045210+02 RNMP 1.5371350+02 APMP 
TA - 1.0958187+02 EA -5.049685 1+01 MA 

GEOCENTRIC UNIT VECTORS 
WX 8.9851940- 03 wY -4.91730 19-01 
QX 3. 9693469-01 QY -7.9744272-01 

**** ** CSM I EARTH REF. /PHASE 102- 49 
MEAN-OF-EPOCH l 971 

wz 
Ql 

. 130000000000000+003 HRS. FROM LAUNCH 

Rf STA RT COURDI NATE S I ER AND FR/HR I 

U8CJ 

5 . 4 2 4867 4 +04 
2. 3 A67 8:00 • 02 

OXG - 3.1267814+04 OYG 2.3081135+04 DZG 
VE 3.8919726+04 PTE -5.9562818+ 00 AZE 

3. 8 25•1 18 •03 OIMP 
- 1 . 7693464 +02 VMP 

3.8256118+03 DXME 

9.83 55 294+04 DXM 
9 . 072 D89·9+0l LOM 

- 2 . 170 3483 +07 RAS 

2. 945976i• Ol RAN 
1 .3899486+02 INMP 

- 1 .5 103710+0 1 SLR 

4.2479048+03 DYMP 
5.6266069+03 PHIP 
4.2479048+03 DVME 

-3.2820903+03 DYM 
2.3502935+02 VM 

- 4.0775212+01 LOS 

1.0460269100 APF 
4.0445384+00 APO 
8.0809979+04 PER 

-3.6883396+0 3 DZMP 
-4.587 1613+01 AZMP 
-3.6 883396+03 DZME 

1.7321134+02 DZM 
3.2885618+03 ARGM 
1 .0353324+02 DES 

- 1.5752381+02 nr 
4.052451'6+05 TFP 
7.4391447+02 MTA 

8. 7070126-0l PX -9.17802 86-01 PY -3. 4969489-Dl PZ 
-4.5445345-Dl SXO 0.00000 00 SYO 0 . 0000000 SZO 

-2. 0806769 +D3 
-9.0164 771+ 0 1 

1.0080892+02 
A.647~380+01 

! .0080892+02 

-1. 1189526+02 
9.6579349+01 

- 1 .5811935+01 

11.<t879730t-0f1 
1.6021074+02 
3.6000000+02 

- 1 .8801%0-01 
o. 0000000 

FEB. 1971, 6 HR S., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I S<C 

DAYS, 10 HRS ., 0 MINS., .O DO SECS. G.E.T. RAGR .230732 6 18800000+003 

RXY Z 
ROXYZ 

-.27541541916342005+001 
-. h2483385244315606+000 

.27199112847392270+002 
-.66234997050567057+000 

.1538916 1318773140+002 
- • 367636794184 77601+000 

SELF,O CENTR!C 
XL - 5 . 1804722+03 Yl - 9 . 39Q0389+04 ZL -4.5285498+04 OXL -3.5008459+02 DYL 

4.4869706+ 0 3 PTHL 
-3.9959172+03 DZL 

8.8094088+01 AZL 
-2. 010719<+0 3 

f.. L t .. Ot.45q59+05 DECL -2.569 1263+0 1 RA L -9.3 154782+01 VL - 1 . 1968467 +32 

SE LEN OGRAPHIC 
XS 1.0419355+05 VS 

ALT S l . n 352110+05 LATS 
LTS - 1.8627489-0l LNS 
LIN 1 . 4802342+02 LAN 

GEOCENT RIC 
- q . 4851239+03 y 

1.0804314+05 DEC 

GELJGR /\PHIC 
XG -6.b5 17 35 4+04 VG 
AL T l.Ot.60198+'15 LAT 

E6 R TH-MCON PLANE 
XMP - t.0773 ~8 6•05 YMP 
RMP l . Ofl04314t-fJ5 Of.MP 
XMf - lo 0 773 q8 6+05 YME 

PLANET~9Y COORDINAT ES 
XM - 4. 3 046'317+03 YM 
PM 2. 11 91! 574+05 DEM 

XS UN 5.A0764 6 6+07 YSUN 

3·68 17985+03 ZS 
-3.5550572+00 LONS 

s.l5323q4+01 LTC 
-l.72265no+02 LAP 

9.3671937+04 
2.q375939+01 RA 

-6.6632125+04 ZG 
2.q3flll69+0 l LON 

-7.096 1 277+03 ZMP 
2.0602232+00 RAMP 

- 7.0961277+03 ZME 

1.8766232+05 ZM 
2.76362q3+0l PAM 

-5 . 0012536+07 ZSUN 

GEOCENTR I C OSCULATING ELEMENTS 
SMA 2. 2483451+05 ECC 8.0036601-0l INC 

VH -8. 4069238•0~ RNMP l.5317646•02 APMP 
TA. - l . 0 ~ 35738+02 EA -4.qS32124+0 1 t'1A 

GEOCENTRI C U•IT VECTORS 
WX >l.q5 7qf)45- 03 WY -4.9173 214-0 1 
QX 3 . q7Q370l - Ol QY -7.9740810-0 1 

•.-.e-* ¥** CSM I EARTH REF. /PHASE 102- 50 
MfAN - OF - FPOCH 1971 

Wl 
Ql 

. l 3 100J000')0001J0+003 HP.S. FROM LAU NCH 

QES T!\ RT COORDINA T ES ( ER ANO ER /H~ • 

-6.4772936+03 
2. 0237700+00 
5.4 108 173+00 

-6. 1 8562 A3+0 l 

DXS 
VRS 
LNE 

OR 

4.5322193+03 ovs 
4.8377451+03 PTR 

-1. 7392836+02 OSMP 
4.4844881+03 VT 

-1.6539785• 03 ozs 
6.7968690+01 AZR 
602700251-01 RSMP 
1 .8 147020+03 SEASV 

5.2999249+04 
9.5782004+0 1 

OX -3.631G748+03 DY -3.8500449+03 OZ 
V 5. 7079508+03 PTH -4. 5444866+01 AZ 

5. 2999248+04 
2. 2 504939+0 2 

OXG - 2.4243658+04 DYG 2.9097298+04 OZG 
VE 3.79338 17+04 PTE -6. 1552343+00 AZE 

3.8841433+03 DXMP 
-1.7623174+02 VMP 

3.8841433+03 DXME 

9.8284746+04 DXM 
Q.13 14036+01 LOM 

-2 . 16B6611+07 RAS 

2. q459862•0 l RAN 
1. 3901181+02 I NMP 

- 1 . 4645043+0 1 SLR 

8 • 7070044- 0 l PX 
- 4.5442476-0 1 sxo 

4.3273556+03 DVMP 
5. 7079508+03 PTMP 
4.3273556+03 DYME 

-3.2818902+03 DYM 
2.2058142+02 VM 

-4.0733377+01 LOS 

1.0436534+00 APF 
4.0432550+00 APO 
8.0808723+04 PER 

-3.7209338+ 0 3 DZMP 
-4.5444865+0 1 AZMP 
-3.7209338+03 DZME 

1 .4587226+02 DZM 
3.2875553+03 ARGM 
8 . 8534004+01 DES 

- 1 .5 751466+02 RP 
4.0478441+05 TFP 
7.4278466+02 MTA 

-9.1 77 5885-01 PY -3.4977103-0 1 Pl 
0.0000000 SYD Q.0 000000 SZD 

-3.565404B+Ol 
-9.24830ld+O l 
4. 5683844+0 l 

-4. 7890705+01 

-2.1369642+0] 
9.2328379+01 

-2.1369744+03 
-9.0240488+01 

9.6688C5t>t-Ol 
8.0520258+01 
9.6688056+01 

- 1 .2624496•02 
q.7105921•01 

- 1 .5799214+01 

4.4884613+:)4 
1 . 6021098•02 
3.6000000+02 

- 1 . 8809269- 0 1 
0 .0000000 

FEB. 1971, HR S. , 19 MINS., 60.000 SECS. G . M. T. USNM USFT I sec 

DAYS, ll HRS., 0 MINS., . OOO SECS. G.E.T. RAGR .245773685 77 239 l+JOJ 

RXYZ 
R DXYZ 

- • 33780 15 92 69909 12 7+00 l 
-.62279700324783662•000 

.2652796 107489822 7+002 
-.68008369772463779+000 

. 15016 533483816798+002 
-.37769312 196581203+000 

SE L EN OCENTR I C 
XL -5 . 3 8 46...,16+ 0 3 YL 
f<L 1 . 0714206+05 Df:CL 

SE LENCGRAPHIC 
XS l . 068 ·1<l22t-05 VS 

:.L T~ l.0620356+05 LATS 
LTS -l.A50l443-0l LNS 
LIN l.4224<t40+02 LAN 

G!::f'CEN T Q I C 
X - L. ll- 31 66 2+04 Y 

l'.i l . 05b2494+t'}5 DEC 

GEC GRAPHIC 
XG -7 .8 540789•04 VG 
ALT l . 02ld377+05 LAT 

EAR TH - ,.,CON PLANf. 
XMP -l . 0522203+')5 YMP 
RMP l .0 5624q4+1J5 OEMP 
X.\1f. - l .0 ~22203•05 YME 

P LA NE T~Qy COORDINATES 
X"1 - 6 . 2489q07+03 YM 
~M 2 . 1196689+05 DEM 

XSUl\I 5.8117003+1)7 YSUN 

-q.6380 1 23+04 Zl 
-2.5 715806+ 0 1 Ri\L 

2.6814221+03 ZS 
-3.58 11246+00 LONS 

5.1026404•0 1 LTE 
-1.7392704+0£ LAP 

9. 1360535+0.. z 
2.9315521•01 RA 

-4.80G8 1 Cl•04 ZG 
2.q320864+01 LON 

-8.3323947+03 lMP 
2-l378048+00 RAMP 

-A. 3323947+03 lME 

1.877406~+05 ZM 
2.7&0069 7+01 RAM 

-4.907359 7+07 ZSUN 

-4.648976 1+04 OXL 
- 9.3lq774l+Ol VL 

-o. 6S22779+03 DXS 
1.4368857+00 VRS 
5.3724577+00 LNF 
8.2577652+01 OFI 

-3.3872723+02 DYL 
4.5733720+03 PTHL 

4.6018569+03 DYS 
4.9275101+03 PTR 

- 1. 7395040+02 DSMP 
4.5713376+03 VT 

-4. 0716800+D3 OZL 
8.8291033+01 All 

- 2. 0546 5l4•03 
-1.254746 7•02 

- 1. 7226189+03 DZS -3. 6856335+02 
6.8081774+01 AZR -9.2592929+0 1 
6.2308046-01 RSMP 4.520U675+J l 
1.83935~3+03 SEASV -4.9 133110+01 

5 .1 715943+04 
9.7256871+0 1 

DX - 3.t201352+03 DY -3 .953 1258+03 DZ -2.195418 7+0 3 
9. 305~642•0 1 V 5.7924472+03 PTH -4.4994099+01 AZ 

5.1715943+04 
2.1148319+02 

DXG -1.6220734+ 04 DYG 3.3120458+04 DZG 
VE 3.6944512+04 PTE -6.3645947+00 AZE 

3. 9401352+03 DIMP 
- 1.75 47227+02 VMP 

3.q401 352+03 OXME 

9.8205704+04 OXM 
q .19064DO+Ol LOM 

-2.1669727+07 RAS 

4.4117402+03 DYMP 
5. 7q24471+03 PTMP 
4.4117402+03 DVME 

-3.2814079+03 DYM 
2.0613271+02 VM 

-4.069 1547+01 LOS 

-3. 7523976+03 DZMP 
-4.499410!+0 1 AZMP 
-3. 75 23976+03 DZME 

1.1855413+02 OZM 
3.2865562+03 ARGM 
7.3534768+01 DES 

-2. 195426 4+ 03 
-9. 033984 7+0 l 

9.222639.l•O l 
e.656b706+01 
9.2226392+01 

- l .405ti6.23+02 
9. 763213~+'.) l 

-l.578b4b3+0 l 

• 

' 

G 



.. 

• 

·J) 

• 

~ 

GEOCENTRIC OSCULATIN.G 
SMA 2.2461504+05 

VH -B.3073 45 7+0 2 
TA - 1.0707676+0 2 

ELEMENTS 
ECC B.0015256- 01 INC 

RNMP 1 .5264025+ 02 APMP 
EA -4.B542 614+01 MA 

GEOCENTRIC UNIT VECTORS 

2.94599B O+Ol RAN 
l . 3902B33+02 !NHP 

- l.41B3881+01 SLR 

iHl9 

1.04072 52•00 
4.0420B64•00 
B.0806576+04 

APF 
APO 
PER 

-1. 5750571+02 
4.0434135•05 
7.4169735+02 

RP 
TFP 
MTA 

4.4888743+0'+ 
1 . 602 <2 03+ 02 
3.6000000+02 

WX B. 932B866- 03 WY -4 .9173 442-0 1 WZ B,7069942-01 PX -9.1 771474- 01 PY -3 .4984824-01 Pl - l .8 Bl6433-0l 
QX 3,9713953-01 QY -7 .97372B5-0l QZ -4, 5439707-01 SXO 0.0000000 SYO 0 . 0000000 SZO 0.0000000 

•••••• CSM I EARTH REF. /PHASE 10 2- 51 
MEAN-Of -E POCH 1971 

.132000000000000+003 HR S, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

FEB, 1971 , HR S. , 19 MINS., 60.000 SECS . G.M.T. USNM USFT I SEC 

DAYS t 12 HRS ., MINS., .ooo secs. G.E . T. RAGR ,2608i475214471o+O OJ 

RXYZ 
RDXYZ 

-.39995510354794796•001 
-. 62016B3324725059B+OOO 

.25B 38677525222487+002 
-,69862 12975422 0786•000 

.14633622114349258+002 
- • 3BB208 38662498407+000 

SELENOCENTR!C 
XL -5.5 Bl 23 ll+03 YL 
RL 1.0987751+05 DEC L 

SELENOGRAPH!C 
XS 1.0964745+05 

ALTS 1 , 0893901+05 
LT S - 1.8 3 75405- 01 
LIN 1.3432920+02 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

- 1. 3774188+04 y 
1.0319030+05 DEC 

GEOGRAPHIC 
XG - 8. 5&469 11+04 VG 
ALT 9.9749121+04 LAT 

EARTH-~OON PLANE 
XMP - 1,026641 3+05 YMP 
RM P 1,03 19030+05 DEMP 
XME - 1 . 026641 3 +05 YME 

PLANETARY COORDINATES 
XM -B, l 9295 6B+03 YM 
RM 2.1204763+05 DEM 

xsu~ 5.Bl57510•07 VSUN 

-9,BB16123+04 ZL 
-2 .57 41434+ 01 RAL 

l . 6 4 07112 +03 ZS 
-3.60B0130 +00 LONS 
5. 0 52 0422+01 LTE 

-1,7561131+02 LAP 

B.B9B66B7•04 
2·92348B4+0l RA 

-2, 7B02 249+04 ZG 
2.9240 344+0 1 LON 

-9. 610B55 5+03 ZMP 
2,21 78519+00 RAMP 

-9.6 lOB 555+0 3 ZME 

l , B7B0 2B l +05 ZM 
2,7562613+01 RAM 

-4,99346 30+0 7 ZSUN 

GEOCEN TRIC OSCULATING ELEMENTS 
SMA 2.24403 64+05 ECC 7.99 94B9 1-0 l INC 

VH -B.2057Bl 4+02 RNMP l.52104B4+02 APMP 
TA - 1.0573563+02 EA -4, 7 52719B+Ol MA 

GEOCE NTRIC UNIT VECTORS 
WX B.9098114- 03 WY -4,9173699-01 
QX 3.9724198-01 QY - 7. 9733703-0 1 

•••••• CSM I EARTH REF. /PHA SE 10 2- 52 
MEAN-OF-EPOCH 1971 

wz 
QZ 

, 133000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HP I 

-4.7720964+0 4 OXL -3.2421 13B+02 OYL -4.1521386+03 Dll 
8 .B485649+01 AZL - 9, 32326B7+0 1 Vl 4.6650229+03 PTHL 

-6 .9146021•03 
B.5728226-01 
5. 3336697•00 
9.937391 7+01 

5. 0H7222+04 
9,8798944+0 1 

oxs 
VR S 
LNE 

DP 

ox 
v 

4,6759184+03 DYS 
5.0213531+03 PTR 

- 1. 7397286+02 OSMP 
4, 66 33933+03 VT 

- 1.7900799+03 ozs 
6 . 8234997 +01 AZR 
6 . 1915736-01 RSMP 
1.8619208+03 SEAS V 

-3,6048555+03 DY -4, 060B795+03 
5.8802B07+03 PTH - 4 .451 7257+01 

oz 
AZ 

5o03S72 1 9+04 
1 . 979B419+02 

DXG - 7. 7343094+03 OYG 3. 50 37796+04 OZG 
VE 3,5952174+04 PTE - 6, 5849077+00 AZE 

3,9933773+03 OXMP 
-l,74651B7+02 VMP 

3,9933 77 3+ 0 3 OXME 

9.8 ll Bl86+04 DXM 
9 , 249 796 2+0 I LOM 

-2, l6 52B3 1+0 7 RAS 

2 .9460122+01 RAN 
1 ,3904435 +02 INMP 

-1.3 7 2035 7+01 SLR 

4.5014313+03 OYMP 
5 . B802807+03 PTMP 
4,5014313+03 OYME 

- 3 ,2 806441+03 OYM 
l,916B321+02 VM 

- 4.0649722+01 LOS 

l ,03B 0320+00 APF 
4,0410386+00 APO 
8.0B 0 3647+ 0 4 PER 

-3, 7B24835+03 DZMP 
-4,45 17258+01 AZMP 
-3, 78 24B35+03 OZME 

9 .1259161+01 DZM 
3.2B55646+03 ARGM 
5.8535 527+ 01 DES 

- 1 ,5749698 +02 RP 
4.0391509+05 TFP 
7.4065048+02 MTA 

g,7069B20-0l PX -9. 1767064- 0l PY -3,4992623- 01 Pl 
-4,5437036-0 1 SXO 0.0000000 SYO 0 , 0000000 SZO 

-2 . 1016829•03 
- 1 .33415"1 +0 2 

-3,B129769+J2 
-9, 2 709114+ 0 I 
4,471·1811+ J 1 

-5,04290& 1+ 0 1 

-2. 2565408•03 
9 .380810 2•0 1 

-2.2565487• 03 
-9. 0446095 +0 1 

9 , 738715 3+0 1 
8.6621107+:11 
8, 738 715 3•0 1 

- 1.54 85795• 02 
9. 815H93+Jl 

-1.57737 46+0 l 

4.4892 1 9~+0'+ 
1.6022 77;+0 2 
3. 6000000+ 0 2 

- 1 .8823445-0 l 
O.OOOOOJO 

FEB. 1971, 9 HRS,, 19 MINS,, 6 0 ,000 SECS. G,M.T. USNM USFT I SEC 

DAYS, 13 HRS., Ml NS. , , 000 SECS . G.E.T. RAGR ,2 75855Bl9717 04 l +003 

RXYZ 
RD XYZ 

-.46181291496 25 9970+00 1 
-,6 1086B946 55 ll835 B•OOO 

.25130434549040109•002 
-.7 1801 077909093423•000 

• l4239954 4273Bl647+0 02 
-.39921055509223774+ 000 

SELENOCENTR!C 
XL -5. 7681 39 0 +03 YL 
RL 1.1266911+05 DEC L 

- 1 ,0130125+0 5 ZL -4.89807 52+04 DXL - 3.0607770+02 DYL 
4. 7622609+03 PTHL 

-4.2375742+ 03 DZL 
8, 866 0069+01 All 

-2. 1 513 74 1+0 3 
-2,5768176+01 RA L -9,3258929+0 1 Vl - 1, 444908 7+0 2 

SELENOGRAPHIC 
xs 1.1244096+05 

ALTS 1.1173062+05 
LTS - 1.8249346-01 
LIN l.2327 8B3+02 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x - 1 .590 4530+04 y 
R 1 . 0073975+0 5 DEC 

GEOGRAPHIC 
XG -B. 7718589+04 YG 
ALT 9.7298545+04 LAT 

ORTH-MOON PLANE 
XMP - l.00063 2 B+05 
RMP 1.0073974+05 
XME - 1.0006328+05 

PLANETARY COORDIN ATES 

YMP 
DEMP 
YME 

XM - 1.0136391+04 YM 
RM 2.1212796+05 DEM 

XSUN 5. Bl97984+07 YSUN 

5.6044920+02 ZS 
-3, 6357302+00 LON S 

5.0014445+01 LTE 
- 1 . 7732421 +02 LAP 

B.6547547+04 
2.9 131349+01 

z 
RA 

-6,9914812+03 ZG 
2,9136929+01 LON 

- 1 . 09309 50+04 ZMP 
2. 3004349+00 RAMP 

- 1,0930950+04 ZHE 

l.8784880+05 ZM 
2 .7522054+01 RAM 

- 4.9895637+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2419993+05 ECC 7 .9975445-01 INC 

VH -8. 102 2259+ 02 RNMP l,5157025 +02 APMP 
TA -l,0432q\5+02 EA -4 .6484649+'01 MA 

GEOC ENTRIC UNIT VECTORS 
WX B,88859B 2-03 WY - 4 . 91 73979- 01 
QX 3,9734406-01 QY - 7.''7300BB- Ol 

•••••• CSM I EA RTH REF. /PHASE 102- 53 
MEAN-OF-EPOCH 1971 

wz 
QZ 

.134000000000000+003 HRS, FROM LAUNCH 

- 7.1 446 736 +0 3 
2.855B l9 5-0 l 
5.2944577•00 
9.9B 032 5 l • Ol 

4.q 04l457 +04 
l ,00412B6•02 

4 . 9041456•04 
l.845'>7r.4+02 

DXS 
VRS 
LNE 

OR 

ox 
v 

DXG 
VE 

4. 0436305+0 3 OXMP 
-1,7376571+02 VMP 

4,0436305+03 OXME 

9.8 022208+04 OXM 
9,308B707+01 LOH 

-2. 1635924+07 RAS 

2.9460281 +01 RAN 
l.3905993 +02 !NMP 

- l,325 4504t+ Ol SLP 

4. 7547892+03 DYS 
5,ll945 Bl +03 PTR 

-1. 7399574+02 OSHP 
4.7609584+03 VT 

- l.B5607Bl+03 Dl S 
6,8430625+01 AZR 
6,1523540- 01 RSMP 
l . B820536 +03 SEASV 

-3,5B 5677 2+ 03 OY -4,1735 B48+0 3 
5.9716478+03 PTH -4 .40 12075+01 

DZ 
AZ 

6 ,B 819148+02 OYG 3 .4B73336+04 OlG 
3.4957233+04 PTE -6. 8167031+00 AZE 

4,596B336+03 DYMP 
5.9716478+03 PTMP 
'>•5 968336•03 DYME 

-3.2795995+03 DYM 
l o 77232B9 +02 VH 

-4. 0607904+01 LOS 

1.0355552+00 APF 
4.0400875+00 APO 
8 , 0B00039 +0 4 PER 

-3 .Bl08994+03 DZHP 
-4, 4012076+01 AlMP 
-3,8108994+03 OZME 

6,39B942B+Ol OZH 
3 .2B45B04+03 ARGH 
4·3536278+01 DES 

- l.574 B845+02 RP 
4,03504Bl+05 TFP 
7.3964217+02 MTA 

-3. 947 2 13J+ 02 
-9, 283245d+O l 

4.42354£7+01 
-5. 1789341•01 

-2.32049 3 1+ 03 
9.459b3l7+Jl 

-2.3205 242•03 
-9. 0 56 7 438+01 

8,2131760+01 
8.6677907+01 
B,2131760+01 

-1.6911900+02 
9. B683499+ J l 

- 1.5761001•01 

4.4 eq!>01to+ o1t 
l.6023L38•01::'. 
3.6000000•02 

8 . 7069684- 0l PX - 9,1762665 - 01 PY -3. 5000470- 01 PZ - l ,8B30299- 0l 
-4,5434459-01 SXO 0.0000000 SYO 0.0000000 SZO 0 .0000000 

6 FEB. 1971, 10 HR S., 19 MINS., 60.000 secs. G.M.T. USNM USFT I SEC 

DAYS , 14 HRS., 0 MINS., .ooo secs. &.e.T. RAGR ,2908968B66B9366+J0 3 



09 G 

RE START COORDINATES I ER AND ER /H R I 

RXVl 
RDXVl 

-.52330353l62592464+ao1 
-.6 128082 71 29306359+000 

.2440235514151 9500+002 
-.73830281959363688+000 

.13835026857601003•002 
-.410729214 19542976+000 

S EL ENOC fNTR IC 
XL -5.q43l~20+03 Yl 
RL 1.1552024.,05 DECL 

Sf. LFNOGRAPH l C 
XS 1.152 8 272+05 VS 

ALTS l.1458175+~5 LATS 
LTS - l , 8123 1BB-0 1 LN 5 
l. IN t.rJH l 8101+02 LAN 

GEOCENTRIC 
-1.8022226+04 v 

9.8273934+01, DEC 

;tOGRAP HtC 
X(; -8.494~552+04 YG 
ALT 9.48327 1 2t-04 l.AT 

EAR TH-1" CON PLANE 
XM P -9.74 16124+04 YMP 
Rt·tP q .8273'133+1)4 DE MP 
XMf - 9 . 7t. l6324 +04 YME 

'' LAN FTJ'\ ~ V COOROINAT':S 
XM - 1. 2079 124+0 1+ YM 
u ~ 2 ·122~79·1+0~ OEM 

XSIJ\J 5 .8 23.142 fl +')7 YSUN 

-l,0383855+05 IL 
-2,5796072+0 1 RAL 

-5.5840C91+02 lS 
-3.6642827+00 LONS 

4,.q5(,8474+01 LT E 
- l .79 0'TZ3B+ O? LAP 

8.4040089+04 z 
2,900 1847+ 01 RA 

1,3139231+ 04 IG 
2,900755 1+ 01 LON 

-l.229LQ63+04 ZMP 
2.3856181+00 F.· AMP 

-1·22919t3+Q4 ZMf 

i. ~7 R78 6 4+ n s lM 
2o 1 '-7Q028+01 ~ A M 

-4.985M:d7+07 ZSUN 

~LCCf 'JTPIC OSCU LATll\I G ELEMENTS 
Sl-! A 2 .2tt0')357+05 ECC 7.0956AbS- •) l INC. 

VH - 7. 99 6 ":>7 47+ ()2 RNMP 1.5103645+- C.2 /l.PMP 
Ti. -1.n2a s20 r+ ') ? EA - 4 .5413633+ (· 1 MA 

GI OC~f11fR re UNlT VECTOR S 

-5,0270872+04 DXL 
-9.3275697+01 VL 

-2,63 79902+02 DVL 
4,8654530+03 PTHL 

-4.3282836+03 Dll -2.2040992+01 
8,8782086+01 All - 1.5961946+ 02 

-7. 3629229+03 
-2. 7752437-01 

5,2548252+00 
9, 82 49603+0 1 

DXS 
VRS 
LNE 

DR 

4.838888!•03 DVS 
5.2220207+03 PTR 

-1, 7401 904+02 DSMP 
4,0643530+03 VT 

-1.9202762+03 Ol S 
6,8671109+01 AZR 
6.1131354-0l RSMP 
1,8993504+03 SEASV 

4. 76it6919+04 
!.02103~5+02 

DX -3.5620736+03 DV -4.29 15364+03 Ol 
V 6,0667585+03 PTH -4,3476053+0! Al 

'•· 7046918+04 
l. 7120676+02 

OXG 8.5604056+03 DVG 3.2776722+04 DlG 
VE 3,3960182+04 PTE -7. 0604796+00 AlE 

4,0906368+03 DXMP 
-l.72P08~4•02 VMP 

4.0G06388+03 OXME 

9.7 S l77Ql•04 OXM 
o .J6 786C7+01 LO f.' 

- 2 .l t:i lQl)C5+07 RAS 

2. 4 '• 60456•0 1 RAN 
l. 39 07~04+n2 INMP 

-1. 2786708+01 SLR 

4,6983879+03 OVMP 
6.06675e5+o3 PTMP 
4,69R3879+03 OYME 

-3,2782746+03 DVM 
1,6278172+02 VM 

-4,0566092+0 1 LOS 

1.0332641+00 APF 
4,Q 392330+00 APO 
8,0795839+04 PER 

-3,83 73000+03 DlMP 
-4,3476055+01 AlMP 
-3,8373000+03 OZME 

3.6 7471 3 1+01 DZM 
3.28360 34+ 03 ARGM 
2,8537022+0 1 DES 

-1.5748014+02 RP 
4,03 10980+0 5 TFP 
7.3867072+02 MTA 

-4.0889386+0 2 
-9,2963987+0 1 

4.3753341+01 
-5.32 1901 5+u l 

-2. 3874477+0J 
9.5418911+01 

-2 • 3874454+U::S 
-9.070bll 2+01 

7 ·64lb2.l l•:l 1 
8,6739559+J l 
7.64lt>2ll+Ol 

- 1. 833484 7+ 02 
q. 920bo~J+Ol 

- 1. 5748~4tj+..)l 

4.4897::S41+~4 
l. 6023657•02 
3.6000000+02 

\'j ;( 8.8691543-03 WY -4 .41742~1-01 
1) A 3.Q744551-01 QY -7.Q726446-01 

WL 6,7Q f 9534-0l PX 
Ql -4.54 31972-01 sxo 

- 9. l 7582 88-0 l PV 
0.0000000 svo 

-3,5008338-01 Pl 
0.0000000 szo 

-1.8836991-0l 
0.0000000 

CSM I EARTH REF. /PHASE 102- ~ 4 

MEAN-OF-EP OCH 1971 1-f O . 1971, 11 HRS., 19 MINS., 60.000 SECS. G."4.T. USNM USFT I StC 

• l 35-Jf) •lfl'10 0100 0 0+003 Hf.I S . Ff<OM L AUN(h DAYS, 15 HRS., 0 MifllS., ,000 SECS. G,E,T, RAGR ,3059379536blb91+003 

Q!:S TART CQCROit.JATF. S ( fR AND ER/hfJ ) 

RXYZ 
IJ OXYZ 

-,5R4 34573766071270+001 
-.~01e8212 151 5 7 3090•oo0 

.230 53 51 0370512743•002 
-.7~q551)54782663221•000 

.13418313482251985+002 
-.42279546806602684+000 

SELE~OCENH J C 
Xl -6. 1014 B3+')3 YL 
RL i. lf\43444+05 oe:L 

~ ~LP.J C( Q.A PHIC 

X S l.lt!l759e+15 YS 
fl! TS. 1.1 7 4 9 5 <1 4+ '1 5 LATS 

Ll" '-i -1.19q7")'~9- 1 l LNS 
L! f\ A.9511~05+01 LAN 

r,t :'lCI l\J TR I C 
-2 . 0 l l!t 479+')4 y 

<; . 5 7q 3720+?4 DE C 

d : CGR/IPHIC 
XG - 7. 771-'">475+04 VG 
l\LT Q. 23 ">2471+-0't LAT 

fORTH-~CON PLA~E 

XMP - 9 0 471 ;11=\4('+ ·14 Y"IP 
~M P Q 0 579372~+0~ n E ~P 

XMC -Q.47 19 940+04 YME 

PLAN f T/I RY C0t1ROINAT ES 
X ~ - l.4021QR5+04 YM 
i: ~ Z.122':i73 B+f)5 :">ff.I. 

XSU"I 5.l·?7r::i~40+07 YSUt i 

-1.0643 123+ 0~ ll 
-2 . ~~25 164+'11 KA L 

- 1. 7146638+03 lS 
-"3.69 3'>791+ 00 LnN S 

4 ,90025 ll+ Jl L TE 
1.7913720+02 LAP 

f:' . l 461 11 7+ ') 4 

2 . AH £.2873+ fl l f. A 

3.1 5 16 400t04 lG 
2 .8848704+0 1 LON 

-1.3~'i2<HJ7-t 04 / .'-1P 
2.4734493+0 0 ~ A MP 

-l .1.°'JS2987+Ct.. lr'f 

1·67fQ235+ C? H' 
2.74 3 355'"1+<'1 f(A/-'. 

-4.Q817571+ 0 7 L S lJ~ 

G!·cr.~r'l T l< I C (I S CU LATI "lG ELEM EN TS 
S~,\ 2: .2 3 ~ 1£. 27+')5 £CC 7 .t;9390G9-0l l lff 
\II• -7.AA9126 l +02 PN~P l.'S-:>50343+1')2 APMP 
T ~ -l.Ol2G823+~2 EA -4.43126G~+Ol ~A 

G fnC FNT~IC lJNIT VECTDPS 
WX 8 .JJ5 1 34 l 7-03 WY -4 . Qt 745q9-01 
QX 3,9754009-0 1 QY -7 .Q 7 22796-01 

i!o-+•*** CSM I El\P TH PEF • /PHti SE 102- 55 
MfAN-OF-feQCH 197 1 

•l 
(Jl 

.13to0r~or1oooon•003 HP S. FROM LAUNCH 

f:l?START CULJPUINATES I l::f< ANO fR/HR I 

-5. 1 593173+04 DXL 
-9,3282136+01 VL 

-7.62 980'10•03 
- ~ .31 2'€:- 968-0 1 

5 . 2 lt.. 7774•0() 
9.47117 147•01 

DXS 
VR S 
LNE 

DR 

-2.5676909+02 DVL 
4,9749973+03 PTHL 

4.9286662+03 ovs 
5.3292466+03 PTR 

-l,7404276+02 OSMP 
4,9739171+03 VT 

-4,4245776+03 DZL 
8 ,8806067+01 AZL 

-1.9822832+03 DlS 
6.8959137+01 AZR 
6.0739122-01 RSMP 
l.9133790+03 SEASV 

4.6 ? 117f0+04 
l .O :rn 7673+112 

DX -3.5334394+03 DV -4.4150432+03 OZ 
V 6.l65S3~3+03 PTH -4.2906420+0 1 AZ 

4.f.2 11777+04 
l .57 93878+02 

DXG 1.5465044+04 DVG 2 .9004475+04 DZG 
VE 3.2961599+04 PTE - 7.3166776+00 AZE 

4.1 ~~ 11 46+03 OXMP 
-1.7177414+1)2 VMP 

4.1341146+03 OXME 

~.7e)4q5z+04 OXM 
<; .42 6 7640+01 LOM 

-2.160 20 75+07 RAS 

2.94~0644+0 1 RAN 
l.3Cf'J8965•02 JNMP 

-l.2316805+01 SLR 

'• .806~ 718•03 OYMP 
6.1658353+03 PTMP 
4,8065718+03 DYME 

-3.2766703+03 OVM 
I, 48 32969+ 02 VM 

-4,0524285+01 LO S 

1.0312026+00 APF 
4,0384693+00 APO 
8, 0791! 39 +04 PER 

-3.e612778+03 DZMP 
-4,2906420+01 AZMP 
-3,8 612778+03 DlME 

9,5344677+00 DlM 
3.2826336+03 ARGM 
l.3537763+ 01 DES 

- 1,5747205+02 RP 
4. 027 2939+05 TFP 
7,3773457+02 MTA 

-2 .2600403+0:> 
-1. 7832 580+02 

-4.2385640+02 
-9. 3105031+ JI 

4.327lbll+OI 
-5. 47237~9+01 

-2. 457~t>:d+OJ 
9.6211;11+01 

-2.4575931+03 
-9,086~ 73 3•0 1 

7.0l907 2b+O l 
0. 6BOt>615•Jl 
7.01907£.6+01 

- l .9754504+02 
9,97334;9+Jl 

- 1.5735488+0 1 

4.4899lbltV4 
l. 602403 7+02 
3.6000000+02 

•, 7009372-0l PX -9. l 75394R-O l PV -3 .5016201-01 Pl - 1. 884:»lb-Ol 
-4,5429576-01 SXO 0,0000000 SYO 0.0000000 SZO Q,0000000 

F-E.B. 1971, 12 HRS., 19 MI,.,-s., 60.000 SECS. G.H.T. USNM USFT I StC 

DAYS , 16 HRS., MINS., ,000 SECS. G.E.T. RAGR .3209790206J40lo+003 

RXYl 
UDXVl 

- .b44H4 71252 24P.4404+'10 l 
-. f:i0l<HQ4"3459448415+000 

.22882917102402070+002 
- • 781 &09 l 555411339 1 •000 

• 12989244 5926136 87+002 
-.43544 174169874017•000 

S t: LENn Cr:NTf' tC 
XL -0.2462903+r)3 Yl 
4l 1.214154f.+f)<; Of.Cl 

SHf NC(RAPH I C 
XS 1. 2 11 2422•05 

ALT S l.20476q6+05 
LTS - l.H7a823-0l 
LTl\I 7.0399526•')1 

vs 
LATS 

LNS 
LAN 

-l.090R270+05 Zl 
-2.5~5548~+0 1 fiAL 

-2.9068999+03 ZS 
-3,7239245+00 L O~S 

4,8406553+01 LTE 
1 .77297 15+ 02 LAP 

-5.2949620+04 QXL 
-9,3277290+01 VL 

-7,8858121•03 
-1. 3747963+00 

5.1743176+00 
7. 9788923+0 I 

DXS 
VR S 
LNE 

DR 

-2.2428915+02 DYL 
5,091325 1+03 PTHL 

5.0246194+03 DYS 
5.4413526+03 PTR 

- 1,7406690+02 DSMP 
5,0900016+03 VT 

-4.5267794+03 DZL 
8.8693727+01 Al l 

-2. 0416234+0 3 DlS 
6 .9297647+0 l AlR 
6.0347005-01 RSMP 
l.9235901+03 SEASV 

-2.3193tlbo+Oj 
l .625 lt;.:)'t+ :)£ 

-4.396;110+02 
-9,3257083+01 

4,2790233+01 
-5. 6309803+0 l 

.. 

• 

.. 

G 



• 

• 

-it' 

~ 

GEOCENTRIC 
x -2.2208106+04 y 
R 9.3300166+04 DEC 

GEOGRAPHIC 
XG -6.6871250+04 YG 
ALT 8.9858885+04 LAT 

EARTH-~OON PLANE 
xMP -9.1970087+04 YMP 
RMP 9,3300164+04 OEMP 
xME -9,1970087+04 YME 

PLANETARY COORDINATES 
XM -1,5961816+04 YM 
RM 2.1236647+05 DEM 

XSUN 5,8319222+07 YSUN 

7,8807245+04 l 
2,8650416+01 RA 

4, 7244233+04 ZG 
2,8656377+01 LON 

-1,5132879+04 ZMP 
2,5639550+00 RAMP 

- l,5132879+01t ZME 

1.8788995+05 ZM 
2,7385629+01 RAM 

-4,97781t98+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 2,2363176+05 ECC 7,9922101t-01 INC 

VH - 7,7795863+02 RNMP 1.4997120+02 APMP 
TA -9,9661283+01 EA -4, 3180257+01 MA 

GEOCENTRIC UNIT VECTORS 
WX 8.8350959-03 WY -4,9174931-01 
Qx 3.9764556-01 QY -7,9719150-01 

•••••• CSM I EARTH REF. /PHASE 102- 56 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,137000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES C ER AND ER/HR I 

091 

4.lt7)4095+01t 
1.0573799+02 

Ox -3.4990765+03 DY -4.5444259+03 OZ 
V 6.2691132+03 PTH -4.2300097+01 AZ 

4.4734092+04 
I, 44 75897+02 

OXG 2.1075553+04 QYG 2.3895465+04 OZG 
VE 3.1962144+04 PTE -7.5856444+00 AZE 

4.1737383+03 OXMP 
-l,7065620+02 VMP 

4,1737383+03 OxME 

9.7683714+04 OXM 
9,4855789+01 LOH 

-2,1585134+07 RAS 

2,9460845+01 RAN 
1,3910375+02 INMP 

- l,l81t4985+01 SLR 

4.9219022+03 OYMP 
6,2691133+03 PTMP 
4.9219022+03 OYME 

-3,2747871t+03 OYM 
1.3387677+02 VM 

-4 , 0482484+01 LOS 

1·0293034+00 APF 
4.0377904+00 APO 
8•0786013+04 PER 

-3.8823500+03 OZMP 
-4.2300097+01 AZMP 
-3.8823500+03 OZME 

-1.7646521+01 DZM 
3.2816708+03 ARGM 
3 .5853849+02 DES 

-1.5746419+02 RP 
4. 0236297+05 TFP 
7 • 3683235+02 MTA 

8.7069200-01 Px -9 . 174~655-01 PY -3 . 5024036-01 PZ 
-4.5427269-01 SxO 0 . 0000000 SYO 0.0000000 SZO 

- 2. 5310943+03 
9.7173690+01 

-2. 5310976+03 
- 9.!046445+01 

6 . 3399768+0! 
8.6879670 +0 1 
6.3399768+01 

-2.1170777+0; 
1,0025792+0 2 

- 1.5722719+01 

4.4900552+04 
1.6024360•02 
3 . 6000000•02 

-1 , 8849860-01 
0,0000000 

FEB. 1971, 13 HRS., 19 MINS., 60.000 SECS. G.M.T. USNM USFT I Ste 

DAYS, 17 HRS., MINS,, ,000 SECS. G.E.T, PAGR ,336020067606341+003 

RXYZ 
RDXYZ 

-.7047023771tltl31998+001 
-,594931t6143118876l+OOO 

• 22089536230362354+00 2 
-.80513526790583419+000 

.12547225525534687+002 
-.44870145225426535+000 

SELENOCENTRIC 
XL -6,3680326+03 YL 
RL l.241t6728+05 OECL 

- 1,1179655+05 ZL -5,43422 83+04 DXL - 1. 8555294+02 DYL 
5 ,2 149025+03 PTHL 

-4 ,6352200+03 OZL 
8,8441609•01 All 

-2.3623336+03 
1 ,4646627•02 -2,5887079+01 RAL -9,3260097+01 VL 

SELENOGRAPHIC 
XS l,21tl3127+05 

ALTS 1.2352879+05 
LT S -l,771t4554-0l 
LIN 5,lt39887l+Ol 

GEOCENTRIC 

vs 
LAT S 

LNS 
LAN 

- 2.4269482 +0 4 y 
9,0794591+04 DEC 

GEOGRAPHIC 
XG -5 ,3092813+04 YG 
ALT 8,7353270+04 LAT 

EARTH-MOON PLANE 
XMP -8,9l63005+01t YMP 
RMP 9.0794591+04 DEMP 
XME - 8.9l63005+01t YHE 

PLANETARY COORDINATES 
XM - t,7901449+04 YM 
RM 2.1244515+05 OEM 

XSUN 5.8359572+07 YSUN 

-4.1333708+03 ZS 
-3,7550218+00 LONS 

4.7990603+01 LTE 
1,7539956+02 LAP 

7,6074895+04 l 
2,8419877+01 RA 

5, 9645202+04 ZG 
2.81t25971+01 LON 

-l,6610220+04 ZMP 
2.6571344+00 RAMP 

-l,6610220+01t ZME 

t.8787145+05 ZM 
2,7335277+01 RAM 

-4,9739399+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 2,2345579+05 ECC 7.9905838-01 INC 

VH - 7.6680681+02 RNMP 1,4943974+02 APMP 
TA -9,7933828+01 EA -4,2014599+01 MA 

-8.1514355+03 
- 1 ,9071522+00 

5.1334497+00 
-6, 7307521+01 

oxs 
VRS 
LNE 

OR 

5.1272673+03 DYS 
5,5585625+03 PTR 

-l, 7409145+02 OSMP 
5.2129733+03 VT 

-2.0977415+03 DlS 
6.9689874+01 AZR 
5.9954868-01 RSMP 
l.92q3848+03 SEASV 

-4.5632056+02 
- 9.3422070• 0 1 

4,2309200+01 
-5.7984017+01 

4,3211811+04 
1.0 769377+02 

OM -3 ,4581794+03 OY -4. 6800137•03 DZ -2. 6081691+0> 
V 6.3768392•03 PTH -4 , 1653666+01 AZ 9 . 6106906+01 

4.3211610•04 
1. 3167368+02 

DxG 2.5169774+04 DYG 1.7842688•04 DZG -2,6081665+03 
VE 3, 0962585+04 PTE -7. 8675849+00 AZE - 9.12547 2 1+01 

4,20Ql577•03 OXMP 
- 1,6944731+02 VMP 

4,2091577•03 DxME 

9,7554093+04 OXM 
9.5443030+01 LOM 

-2,1566180+07 RAS 

2.9461053+01 RAN 
1,3911738+02 INMP 

- 1.1371343+01 SLR 

5.0449355•03 OYMP 
6.3768393+03 PTMP 
5.04493 55+03 OYME 

- 3, 27 26264+03 DYM 
1.1942294+02 VM 

- 4.0440690+01 LOS 

l,0275725+00 APF 
4,0 371840+00 APO 
8,0780538+04 PER 

- 3.8999450•03 OZMP 
-4.1653664•01 AZMP 
-3.8999450•03 OlME 

-4.4793671+01 OZM 
3.2807151+03 ARGM 
3.4353922•02 DES 

-1,5745655+02 RP 
4.0201000+05 TFP 
7.3596281+02 MTA 

5.5980126•01 
5,6959414•01 
5.5980126+01 

-2.256355!>+02 
1. 0078204•0 2 

-l.570991t3+01 

4.4qOl5~B+O't 
l,6024690•JZ 
3,6000000•02 

GEOCENTRIC UNIT VECTORS 
WX 8,8202970-03 WY -4 ,9175273- 01 WZ 8.7069022-01 PX - 9,1745418-01 PY -3,S031816-0l Pl -t.8850039-01 
Qx 3,9774367-01 QY -7,97155.22-01 Ql -4.5425050-0l SXO C,0000000 SYO · 0.0000000 SZO 0,0000000 

****** CSM I EARTH REF, /PHASE 102- 57 
MEAN-OF-EPOCH l 971 FEB, 1971, 14 HRS., 19 MINS., 60,000 SECS, G,M.T, USNM USFT I StC 

. 138000000000000+003 HRS. FROM LAUNCH DAYS, 18 HRS., 

RESTART COORDINATES ( ER AND ER/HR I 

RXVZ 
ROXYZ 

-.76379126386075905+001 .21272271690364644+002 
-.62956597958274703+000 -,58661442801089806+000 

SELENOCENTRIC 
XL -6,4647476+03 YL 
RL 1.2759410+05 OECL 

SELENOGRAPHIC 
XS 1,2720126+05 

ALTS 1,2665560+05 
LTS -1,7618248-01 
LIN 4.2538272+01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

-1,1457658+05 ZL -5.5773357+04 Dxl 
-2,5919982+01 RAL - 9,3229373+01 VL 

-5,3919790+03 ZS 
-3,7869737+00 LONS 

4,7484660+01 LTE 
1.7343589+02 LAP 

-8.4272131•03 
-2. 4272777+00 

5 ,0921786+00 
-7. 7788434+01 

oxs 
YRS 
LNE 

DR 

MINS., ,000 SECS, G,E , T. RAGR ,351061154576666+003 

. 12091625907840869+002 
-.46260849593415105+000 

-1.3962815•02 DYL 
5, 3462328+03 PTHL 

5.2371744+03 DYS 
506811075+03 PTR 

-1,7411640+02 OSMP 
503432060+03 VT 

-4, 7502337+03 OZL 
8.8071985•01 All 

-2.1499766+03 DZS 
7.0139388•01 AlR 
5,9562787-01 RSMP 
1,9300599+03 SEASV 

-2.4490794+03 
l ,345457HJ2 

- 4. 7390712•02 
- 9,3602J71•JI 

4.18265<o•OI 
-5.9753934•01 

-2.6304464+04 y 7.3260290+04 z 
2,8145980+01 RA 

4, I 642756•04 
1.0975092•02 

DX -3,4098166+03 DY -4.8221385+03 oz . -2.6890061•03 
AZ 9,9084529+01 8, 8278 615+0 4 DEC 

GEOGRAPHIC 
XG -3,7368189+04 YG 
ALT 8.4837248+04 LAT 

EARTH-MOON PLANE 
XMP -8. 6294170+04 YMP 
RMP 8.8278614+04 OEMP 
XME -8,6294170+04 YME 

6, 82 83329+04 ZG 
2,8152208+01 LON 

- l,8123265+04 lMP 
2, 7529480+00 RAMP 

-l,8123265+04 lME 

V 6.4892700+03 PTH -4.0963309+01 

4.1642756+04 OXG 
1.1668977+02 VE 

4, 2399796+03 OXIW' 
-1.6813927+02 VMP 

4.2399796+03 OX ME 

2,7635656+04 DYG 
2.99 6 3797+04 PTE 

5, 1762681+03 OYMP 
6,4892700•03 PTMP 
5, 1762681 +03 DYME 

1.1263608+04 OZG 
-8.1624969+00 AlE 

-3.9133151+03 DZMP 
-4.0963309+01 AZMP 
-3.9133851+03 DZME 

-2 .6890U&9+o:, 
-9.1"93663•01 

4, 7860913+0 I 
8. 704059!»0 I 
4. 7860913+01 



PLANETARY COORDINATES 
>.M - l.983q716+04 YM 
OM 2.1252342+05 DEM 

XSUN 5.8399890+07 VSUN 

1.8783667+05 lM 
2.7282507+01 RAM 

-4.9700274+07 ZSUN 

GtCCF.NTRIC OSCULATING ELEMENTS 
SMA 2.2328614+05 ECC 7.9890264-01 INC 

VH - 7.5545924+02 RNMP 1.4890904+02 APMP 
Tl -9.6107726+01 EA -4. 0813857+01 MA 

'c l;GfN TRIC UNIT VECTORS 
WX 8.8068586-03 WV -4.9175623-01 
QX 3.9 784016-01 QV - 7.9711920-01 

*"'**•* CS"'1 I EARTH REF. /PHA SE 10 2- 5 € 
MEAN-OF-EPOCH 1971 

wz 
Ol 

. l390J0000000000+003 HRS. FROM LAUNCH 

ll ES TART COORDINATES I ER AND ER /llR I 

9. 7416112+04 OXH 
9.6029343+01 LOH 

-2 .1551216+07 RAS 

2 .9 46 1267+01 RAN 
1. 39 13045+02 INMP 

-1. 0 895966 +0 1 SLR 

8.706883·8-0l PX 
-4.5422916-01 sx o 

392 

-3.2701884+03 OYH 
1•0496819+02 VM 

-4.0398901+01 LOS 

1.0260000+00 APF 
4.0366566+00 APO 
8.0774778+04 PER 

- 9.1741244-0l PV 
0 . 0000000 svo 

- 7.1904819+01 OZM 
3.2797664+03 ARGH 
3.2853994+02 DES 

- 1.5744916•02 RP 
4.0167003+05 TFP 
7.3512487•02 MTA 

-3 .5039514- 01 Pl 
0.0000000 szo 

- 2. 3992731•02 
1. 0130581+02 

-1.5697159+01 

4•4902255+0• 
l. 6024971 +02 
3.6000000+02 

- 1.886<0<6-0l 
o. 0000000 

FEB. 1971, 15 HRS •• 19 MINS., 60.000 secs. G.M.T. ' usNM USFT I ScG 

DAYS, 1 9 HRS.t "4INS., .ooo secs. G. E.T. RAGR .610222155099077+001 

RX Vl 
~ OX'Y !. 

-.82197630091527799+001 
- .57692440010192 243+000 

. 204299 70659148761•002 
-.85521743046707861+000 

. 11621781538576585+002 
-. 47719647984065864+000 

StlfNOCF. NTR IC 
XL -6.5 31• 572+03 VL 
" L 1.3080032+05 DECL 

S t::l f NOGR AP.-. IC 
" 1.3033867+05 

•\L"I ;-, 1. 2986 18 2+1)5 
LT S -l.7491qns-01 
LI ·~ 1.4054';"Jb+Ol 

:;f(.11.: [ ' "IT ~ [ C 

V S 
LATS 

LNS 
LAN 

x. -2. 1:1 30 ~317+04 y 
ll.5 754221+04 DEC 

f,(O GRIPf< lC 
XG -2.0668521+14 VG 
HT 8.2 312801t-04 LAT 

EARTH-,..CON PLANE 
XMP -~.335q778+04 YMP 
Ql<1P A.5754 2l «hl) 4 DEMP 
XMf -8.3358 77 8+04 VME 

PLANETAR Y COORDINATES 
X."1 -2· l 77.S460+04 YM 
P~ 2. 12 MH 28+05 OEM 

XSUN "i.8440 l7P+07 YSUN 

-1.1742679+05 lL 
-2 .5954229+01 RAL 

-6.6801948+03 IS 
-3 .8197780+ 0 0 LONS 
4.69787 22+0 1 LT' 
1.71 396 94 +0 2 LAP 

7.Q~5946t+ 04 z 
2 . 7R 22b76+0 1 RA 

7.2970 037+04 ZG 
2,782903 9+ 0 1 LON 

-l.96690t6+04 ZMP 
2.~51303~+00 R A ~ P 

-1.9669866+04 ZME 

1. 8778625+05 1M 
2. 72 27332+01 RA M 

-4.066 11 22+0 7 lSUN 

GoOCF NTR!C OSCULATING ELEMENT S 
S•A 2.23 12 264+05 ECC 7.9n5347-0l I NC 

VH - 7.4391C73+02 RNMP 1.483 7 ~ 00+0 2 ~PMP 
Ti\ -o .4113 9 qz+ol EA -3 .9576()06+01 MA 

GEOUNTR IC U~IT VECTORS 
WX 8 .7947109-03 WY -4 .91 7597 8- 01 
OX 3 .9 79 3484-0 1 QY - 7 .9 7083t2-0 l 

•o••* CSM I cAPT H REF. /PHASE 102- 59 
MEAN-OF-EPO CH 1971 

Wl 
N 

.1400J000COOOO?C+003 HRS. FROM LA UNCH 

"': START CllOR D!~ ATES I fR ANO Ee /HR I 

-5.72451~2+04 DXL 
-9.3183793+0 1 Vl 

-a. 71Jt9S6 +03 
-2.9339900+ 00 

5. 0 5 05080+00 
-8.1309209+01 

oxs 
VR S 
LNE 

DR 

-8.5436083+01 DYL 
5.4858568+03 PTHL 

5.3549356+03 DYS 
5.8092208+03 PTR 

- 1. 7414177+02 OSMP 
5.4810744+03 VT 

-4.8721486+03 DZL 
8.7607460+01 AZL 

-2.1975450+ 0 3 ozs 
7.0650118+01 AZR 
5.9170703-01 RSMP 
1.9248036+03 SEAS V 

-2.5 19& ;('.Qj+Q3 
1 . 25992&9+ Ol 

-4. 924!>094+02 
- 9.3800901+01 

4.1346193+01 
- 6.1627806+01 

4.0024643+04 
1.11 916 82•02 

ox -3.3529100+03 ov -4.9711265•03 oz -2.77380"3+03 
V 6.6066696+03 PTH -4.0224770+01 AZ 1.0010166+ 02 

4 .002464 1•04 
1.05 81460+02 

OXG 2·8469012+04 DVG 4.5712186+03 DlG -2. 7738060+03 
VE 2.8966787+04 PTE -8.4700849+00 AZE -9.1768659+01 

4.2657666+03 DXMP 
- l .66 72299+0 2 VMP 

4 . 265 7666 +0 3 OXME 

9. 7 26 979 5+04 OXM 
9.6614707+01 LOM 

-2. 1 534240+07 RAS 

2.94tl485+0 1 RAN 
I . 3914300+02 !NMP 

-J.0418937+01 SLR 

5.3 16 5339 +03 DVMP 
6.6066696+03 PTMP 
5.3165339+03 OVME 

-3.2 6747 39+03 OVM 
9.0512486+01 VM 

-4.0357118+01 LOS 

l.0245777+00 APF 
4.0361956+00 APO 
8.0768804+04 PER 

-3.9218661+03 OZMP 
-4.0224771+01 AZMP 
-3 .9218661+0 3 OZME 

-9.8977950+01 DlM 
3.2788244+03 ARGM 
3.1354066+02 OES 

-1.5744201+02 RP 
4.0134261+05 TFP 
7.3431757+02 MTA 

3.8%1893+01 
8. 7142011+ 0 1 
3. 896ld 93 +J l 

-2.5398L0l+J2 
l • 01829 25•02 

- 1. 5684366+01 

4.490lb!>6+04 
1.6025224-•0 i 
3. 6000U00+0 2 

8. 7068650-0 1 PX - 9.1737151-01 PY - 3.504711 2- 01 Pl - 1. 8867822- 0 1 
-4.5•20871-0 1 SXO 0.0000000 SVO O.OOOOMO SlO 0.0000000 

FEB. 1971, 16 HRS., 19 MINS ., 60 . 000 SECS. G.M . T. USNM USFT I ScC 

DAYS, 20 HRS. t 0 MINS ., .OOO SECS. G.E.T. RAGR .211432885233157+002 

RXY l 
•DXV l 

-.8791000 2440383749+00 1 
-.5 65349 6 5 l94008 723+0CO 

. 19561425475008511+002 
-.8A20827< ! 88Q51 566 +000 

. 11136995202304435•002 
- .4924 976037504 0780+000 

\ flf .~F'IC~N T R IC 

XL -b.1:)6 41/')62+03 YL 
f.i. L l. 340QQ57+05 OECL 

S£ Lr.f--lOGRAPHIC 
XS l. 3354B3+05 

·'L TS 1. 33 15208+05 
LTS - l.7365010-01 
I.I N 2 .7021 563+ 0 1 

G !:fl!'. f NT~ IC 

vs 
LATS 

LNS 
LAN 

)( -3 .0 27562 0+04 y 
~.3223qz0+J4 DEC 

G £r: G~APH 1 C 
XG -3.q376723 +03 YG 
ALT 7 . 9 782345+')4 LAT 

~OR T t-'- ,... O :JN PLANE 
Xl1P -8 .035162 2 +04 YMP 
~ ·-1 1> ~ .3223t:i2 6+1)4 DE:MP 
x~ ~ -~ .o35l t22+0 4 Y~ E 

P lA N~ TARY CUOROJNATES 
XM -2.371 1 514+)4 YM 
IL-.. 2. l267a72+".>5 [)EM 

>:.<.:., IJ fl.o 5 . A480434+07 YSUN 

-1. 2035 13 5+05 ll 
-2.59A984 ~/+01 P6. L 

-7.9949878+03 lS 
-3.8534306+00 LONS 
4.64727 8 9+01 LTE 
l.6 02 72t 7+ 02 LAP 

6. 73 ~8249+04 
2 . 74430 32 +0 1 PA 

7. 3753%6+04 lG 
2.7449528+01 L O~ 

-2 .12474 C. 6+04 lMP 
z.q520406+00 µAMP 

-2. 1 24 7406+04 lME 

1.8771 960+05 lM 
2. 71 69 7 n+n 1 RAM 

-4.9h2 l 944-+C'7 Z SUN 

GE CC<.NT•IC OSCULAT I NG flFMENTS 
SMA 2.2296512+05 ECC 7.98610 59-0 1 INC 

VH -7 .321~356• 12 RNMP l.4784q ee • 02 APMP 
T' -q.2122lt2+~1 EA -3.8298857+0 1 MA 

GEOCENTR IC U'iT VECTORS 
'wJ( B. 7 83 7570-03 WY 
o x 3.qeo2741-J l QY 

-4. 91 76 335-0 1 
- 1 .9 7r4 856-0l 

wz 
oz 

-5.87h0089+04 OXL 
-9.312 1888+01 VL 

-9.0114713+03 
- 3.4259 732+00 

5.0084422+00 
-B. 3500772+01 

3 ·8 355071•04 
1.1 419938+02 

oxs 
VR S 
LNE 

DR 

ox 
v 

3.835~070+04 OXG 
9. 305609 5+0! VE 

4.28t0300+03 OXMP 
- 1 .65 1882 7+0 2 VMP 

4.2860300+03 OXME 

,.7115160+04 OXM 
9.7199103+0 1 LOM 

- 2.1517252+07 RAS 

2. 9461 708•01 RAN 
1. Hl5498+02 INMP 

-9 . 9403340+00 SLR 

- 2.1726727•01 DYL 
5.6343528+03 PTHL 

5.4811742+ 03 DYS 
5.9431329+03 PTR 

-1.7416754+02 OSMP 
5.6269450+03 VT 

-5 .0012758+03 OZL 
8.7061666+01 All 

-2.2395150+03 DZS 
7.1226422+01 AlR 
5.8778705-01 RSMP 
l .9126730+03 SEASV 

-3 .2862107+03 ov - 5.1272867+03 oz 
6.729 3051+03 PTH -3.9433296+01 . Al 

-2.5947446+03 
1.1976178•02 

- 5.1198871+02 
- 9.4021491+01 
4. 086820'-+D l 

-6.3614576•01 

-2.8627'f>32+J3 
1.0116111+0 2 

2. 7764125+04 OVG -1.8520904+03 DlG -2. €0274 18+03 
2.7972705+04 PTE -8.7896428+00 AlE -9.208•647+01 

5.4663999+03 OVHP 
6.7293051+03 PTMP 
5 0 4663999+03 CVME 

-3.2644839+03 · OVM 
7.6055815+01 VM 

- 4.0315341+01 LOS 

1.0232944+00 APF 
4.0358014+00 APO 
8. 07 6 26 71 +04 PER 

-3.9244322+03 OZMP 
-3 .9433296+01 ~ZMP 
-3.9244322+03 DZME 

-1.2601092+02 OZM 
3.2778891+03 ARGM 
2.9854137+02 DES 

- 1.5743511+02 RP 
4.0102743+05 TFP 
7.3354009+02 MTA 

2.919277 l•Dl 
8. 724683&•01 
2.919"771•01 

-2.679Si8 60+ 0£ 
1. 0235 2 35+02 

-1.5671566+01 

4.490l815+34 
l .6025454• 02 
3. 6000000• J2 

A.70684 59- 01 PX -9.1733144- 01 PY - 3.5054582- 0l PZ -1.8873421-01 
-4.5418909- 01 SXO 0.0000000 SYO 0 .0000000 SZO 0.0000000 

• 

• 

~ 
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• 

• 

G 
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•••••• CSM I EARTH REF. /PHASE 102- 60 
MEAN-OF-EPOCH 1971 

.141000000000000+003 HRS. FPOM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

893 

FEB. 1971, 17 HRS. , 19 MINS •• 60.000 secs. G.M.T. USNM USFT I StC 

DAYS , 21 HRS. t MINS., · 000 SECS. G.E.T. RAGR .361843554956407+002 

RXYZ 
RDXYZ 

-.93498181686065867+001 
-.55194115687062863+000 

.166653760163490 26•002 
-.9102291577851 0 146+000 

.!0636538828256772+002 
-.50854106472601595+000 

SELENOCENTRIC 
XL -6.55~440~+03 VL 
RL 1.374697!+05 DECL 

SELENDGRAPHIC 
XS !.3683544+05 

ALTS l o 36 53122+0 5 
LTS -!.7239107-01 
LIN 2.3376204+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x - 3.2200152+04 y 
R 8. 0690369+04 DEC 

GEOGRAPHIC 
XG !.1961902+04 VG 
ALT 7.7248813+04 LAT 

EARTH-MOON PLANE. 
XMP -7.7267057+04 YMP 
RMP 8.0690368+04 DEMP 
XME -7.7267057+04 YME 

PLANETARY COORDINATES 
XM -2.5644712+04 YM 
RM 2.1275574+05 OEM 

XSUN 5.8520659+07 YSUN 

-1.233''•62+05 ZL 
-2.6026872+01 RAL 

-9.3327235+03 ZS 
-3.8879212+00 LONS 

4.5966866+01 LTE 
1.6705217+02 LAP 

604282321+04 z 
2.6999100+0! RA 

7.0894141+04 ZG 
2,7005727+01 LON 

-2.2852696+04 ZMP 
3,0549068+00 RAMP 

-2.2852696+04 ZME 

1.8763694+05 ZM 
2,7109812+0! RAM 

-4.9582739+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2281346+05 ECC 7.9847373-01 INC 

VH -7,202~662+02 RNMP !.4732141+02 APMP 
T• -6.9941243+0 1 EA -3. 6980039+01 MA 

GEOCENTRIC UNIT VECTORS 
WX 6.7739332-03 WY -4. 91 76692-01 
ox 3.9811766-01 ~y -7 .970 1416-01 

****** CSM I EARTH REF. /PHASE 102- 61 
MEAN-OF-EPOCH 1971 

wz 
QZ 

,142000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

-b.O;j20700•0'io DXL 
-9,3042010+0! VL 

-9.3211267+03 
-3.90175 83+00 
•• 96 59855+00 

-8.4660563+01 

3. 6631533+04 
1.1660710+02 

3.6631531+04 
6.0422743+01 

oxs 
VRS 
LNE 

DP 

DX 
v 

DXG 
VE 

4.3002256+03 OXMP 
-1.63523 76+02 VMP 

4.3002256+03 DXME 

9.6952232+04 OXM 
9.7782511+01 LOM 

-2, 1500254+07 RAS 

2.9461931+01 RAN 
1.3916644+02 INMP 

-9. 4602266+00 SLR 

807066268-01 PX 
-4.54 17035-0 1 sxo 

5.2948133+01 DYL 
5. 7923342+03 PTHL 

5.6165319+03 DYS 
6,0830641+03 PTR 

- 1.7419371+02 OSMP 
5. 7 811606+03 VT 

-3.2082711+03 DY 
6.6574402+03 PTH 

-5.1378919+03 OZL 
8.6440634+01 AZL 

-2.2747810+03 DZS 
7.1873115+0! AZR 
5.8386687-01 RSMP 
!.8925775+03 SEASV 

-5.2906935•03 
-3.8583565+0! 

oz 
AZ 

-t.07 1tUi. .:H+Uj 
J.1514275+ 0< 

-5.3255071+02 
- 9.4269051+01 

4 .0368553+0 l 
-6.5723799+01 

-2 . 9559991+ 03 
l.0226J20+0£ 

2.5698455+04 OYG -7.6763250+03 DZG -2.9559990+03 
2.6982857+04 PTE -9. 1199030+00 AZE -9. 2448305+ 0 1 

5.6265582+03 OYMP 
6.8574403+03 PTMP 
506265562+03 CYME 

-3.2612 192+03 OYM 
6.!59B!55+01 VM 

-4. 0273569+01 LOS 

1.0221428+00 APF 
4.0 354617+00 APO 
8.0756440+04 PER 

-3.9199478+03 DZMP 
-3,6563565+0! AZMP 
-3.9199478+03 OZME 

-1.5300162+02 DZM 
3.2769605+03 ARGM 
2.8354207+02 DES 

- J.5742847+02 RP 
4.0072416+05 TFP 
7.3279181+02 MTA 

-9.1729237-01 PY -3.5061903-01 Pl 
0 .0000000 SYD 0 .0000000 SZO 

1.6451731+0 1 
8. 7361979•:> i 
!.8451731+01 

-2.8 197601+ 02 
!.02A7511+0£ 

- 1.5658761+01 

4. 490£7bb+0'9 
1.6025661+0 2 
3. 6000000+02 

-!.687bbl5- 0 l 
0.0000000 

FEB. 1971, 18 HRS., 19 ~. INS., 60.000 SECS . G.M.T. USNM USFT I StC 

DAYS, 22 HRS.-, 0 MINS., .OOO SECS. G.E.T, RAGR .512254224679656+002 

RXYZ 
RDXYl 

-.98941423126027223+001 
-.53631041784473285+000 

.17740527549208040+002 
-.93969368296076926+000 

.!0119657551393876+002 
-.52535081625250055+000 

SELENQCENTRI C 
XL -6.49 69708+03 Yl 
RL 1,4094277+05 DE~L 

SELENOGRAPHIC 
XS 1.4020562+05 

ALTS I . 4000427+05 
LT S -!.7112637-01 
LIN !.9906641+01 

GEOCENTRIC 

YS 
LATS 

LNS 
LAN 

x -3.4074769+04 y 
R 7.81 57400+04 DEC 

GEOGRAPHIC 
XG 2.6292752+04 YG 
ALT 7.4715761+04 LAT 

EARTH-MOON PLANE 
XMP - 7.4098995+04 YMP 
RMP 7 .8 157399+04 DEMP 
XME - 7 .4098995+04 YME 

PLANETARY COORDINATES 
XM -2. 7575696+04 YM 
RM 201283236+05 DEM 

XSUN 5.8560652+07 YSUN 

-1.2644111+05 ZL 
-2.60 65312+01 RAL 

-1.0689050+04 ZS 
-3.9232343+00 LON S 
4. 5460946+0! LTE 
!.6472363+02 LAP 

6.1097197+04 z 
206481788+01 RA 

6.4627635+04 ZG 
2.6488538+01 LON 

-2.4461861+04 ZMP 
3.1595299+00 RAMP 

-2.448 1861+04 ZME 

1.8753830+05 ZM 
2.7047496+0! RAM 

-4. 9543508+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2266757+05 ECC 7 098 34267-01 INC 

VH - 7 . 0821555+02 
TA -8.7618500+01 

RNMP J ,4679367+02 APMP 
EA -3. 5616998+01 MA 

GEOCF.NTRIC UNIT VECTORS 
WX 8.7651596-03 WY -4. 9177047-01 
QX 3.9820541-01 QY -7.%98054-01 

•••••• CSM I F.ARTH REF. /PHASE 102- 62 
MEAN-OF-EPOCH 1971 

wz 
Ql 

.143oryoooooooooo+oo3 HRS, FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

-b.lq29b07+04 OXL 
-9.2942323+0 1 VL 

-9.6432647+03 
-4. 3 5 97043+00 

4.9231414•00 
-8.2681378+ 01 

DXS 
VRS 
LNE 

DR 

104026638+02 DYL -5.282 2152+03 DZL 
5.9604455+03 PTHL 8.5745527+01 All 

5. 7616545+03 OyS 
6.2 292132+03 PTR 

-1. 7422028+02 DSMP 
5.9440206+03 VT 

-2. 3020307+03 ozs 
7.2595517+01 AZR 
5.7994695-01 RSMP 
1.8632538+03 SEASV 

-2. 7577960+0 3 
1.11568 59+:>< 

-5. 541572<+0< 
-9.4550137+ 01 

3.9909242+01 
-6. 7q6~Jb4+J 1 

3.4851428+04 
J.1914902+0 2 

DX -3.1174142+03 OY -5 .4621632+03 OZ -3. 0537092+03 
V 6.9913259+03 PTH -3. 7669638+01 AZ 1.0340765+0£ 

3.4851426+04 
6. 792360!+01 

OXG 2.2513049+04 DYG -1.2640058+04 OZG -3.0537114+03 
VE 2.5998724+04 PTE -9.4586372+00 AZE -9.2866965+01 

4.3077432+03 OXMP 
- 1.6171675+02 VMP 

4.3077432+03 OXME 

9.6781035+04 DXM 
9.8364910+01 LOH 

-2, 1483243+07 RAS 

2.9462153+01 RAN 
1.3917734+02 INHP 

-6.9786905+00 SLR 

6.7C68076-0! PX 
-4. 5415247-01 sxo 

5. 7977108+03 OYMP 
609913259+03 PTMP 
5. 7977106+03 QYHE 

-3,2576806+03 DYM 
4.7139488+01 VH 

-4.0231805+0! LOS 

l.0211135+00 
4.0351766+00 
8.0750159+04 

APF 
APO 
PER 

-3,9070634+03 DZMP 
-3.766963A+Ol AZMP 
-3.9070634+03 OZHE 

-1.7994804+02 QZM 
3.2760385+03 ARGM 
2.6854277+02 DES 

-1 .5742209•02 
4.0043260+05 
7. 3207221+02 

RP 
TFP 
MTA 

-9,1725436-01 PY -3.5069051-01 PZ 
0.0000000 SYD 0 • 0000000 S ZO 

6. 6245040+00 
6.7488736+01 
6.624!>CJ1t0+0() 

-2.9591.324+0.i 
l. 0339755+ "2 

-l .5645945+01 

4.4902546+04 
l.602!>H47+ 0.:: 
3.6000000+02 

- 1.8883999-0! 
0.0000000 

FEB. 1971, 19 HRS.' 19 MINS ., 60 . 000 secs. G.H.T, USNM USFT I SEC 

DAYS, 23 HRS ., 0 M(NS., .ooo SECS. G.E.T. PAGP .66266489440290o+OJL 

RXYl 
RDXVZ 

- .1042 1587564656832+002 
-.51612364595033710+000 

.16785543340481609+002 
-.97049858025647101+000 

.95855764263495359+001 
- • 54294246173641504+000 

SELENOCENTRIC 
XL -6.3863480+03 YL 
RL !.4451494+05 DECL 

-l.2961542+05 
-2.6105175+01 

ZL -6.3569505+04 DXL 
RAL -9.2820769+01 VL 

2.42 16904+02 DYL 
6. 1393536+03 PTHL 

-5 .4343138+03 Dll 
804974517+01 All 

-2.6461551+03 
1.0873299+02 



SELENOGRAP HIC 
xs 1.436648?+05 

ALTS 1.4357644+05 
LTS -1,6986144-0 1 
LIN I• 7190678+01 

GEOCEND IC 

YS 
LATS 

LNS 
LAN 

x _3,50q1254•04 Y 
7.5A2n21+04 DEC 

GEOGRAPHIC 
IG 3,8473665+04 YG 
ALT 7,2187485+04 LAT 

EARTH-~OON PLANE 
IMP 
RMP 
XME 

- 7. 0840897 .. 04 YMP 
7,5629220+04 OEMP 

-7. 0840897+04 YME 

PLANETARY COORDINATES 
XM - 2.9504907+04 YM 
RM 2,1290856+05 OEM 

XSUN 5,8601114+07 YSUN 

-1.2058769+04 ZS 
-3,9593470+00 LONS 

4,4955033+01 LTE 
1.6227424+02 LAP 

5.7808295•04 z 
2,5880724+01 RA 

5.6122703+04 ZG 
2.5887588+01 LON 

-2,6130218+04 ZMP 
3,2653820+00 RAMP 

-2.6l30218+04 ZME 

1.8742371+05 ZM 
2,6982825+01 RAM 

-4.9504251+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2,2252738+05 ECC 7 ,982 1724-0l INC 

VH -6.q5q6983+02 RNMP l.4626667+02 APMP 
TA -B.5139845+01 EA -3.4206992+01 MA 

GWCENTR IC UNIT VECTORS 
wx 6.75737S l-03 wY -4,0J 77396-01 
QX 3.G82QC28-01 QY -7 .9694779-0l 

****** CSM I EAR TH REF, /PHASE 102- 63 
MEAN-OF-EPOCH 1971 

wz 
QZ 

, 144000000000000+003 HRS, FROM LAUNCH 

R~S TftRT COORDINATES ( ER ANO ER/HR J 

-9,9 785619+03 
-4. 7 979791+ 00 

4.01c:i9154+oo 
-3.3452422•00 

oxs 
VRS 
LNE 

QR 

09~ 

5,9171689+03 OYS 
6.3817'+32+03 PTR 

-1,7424725<·02 OSMP 
6,1157526+03 VT 

-2, 3197082+03 OlS 
7.3399498+01 AZR 
5,7602817-01 RSMP 
1.8232433+03 SEASV 

-5. 7681354+02 
-9.4873598+01 

3, 9430266+ 01 
- 7 . 0348976+01 

3.3012088•04 
1.2183477•02 

OX -3. 0116998+03 DY -5,641 2219•03 DZ - 3 . 1559643+J3 
7,1311871+03 PTH -3.6684874+01 AZ 1,0459333+02 

3,301208·8+04 
5.5568285+01 

OXG 1,8490410+04 OYG -1.6560313+04 OZG - 3.1559632+03 
VE 2.5021978+04 PTE -9.8033963+00 AZE -9, 3348954+01 

4.3079024+03 OXMP 
-1,5975311+02 VMP 

4.3079024+03 OXME 

9,6601593+04 OXM 
9,R946284+01 LOM 

-2.14e6222+07 RAS 

2.9462375+01 RAN 
1.3918767+02 !NMP 

-8,4957855•00 SLR 

5,9805486+03 OVMP 
7,1311871+03 PTMP 
5,9805486+03 DYME 

-3,2538689+03 QYM 
3.26797q5+01 VM 

-4. 0190045•01 LOS 

l.0202000+00 APF 
4.0349399+00 APO 
8,0743886+04 PER 

-3,8841766+03 OZMP 
-3.6684814+01 AZMP 
- 3.8841766+03 OZME 

- 2,0684809+02 DZM 
3.2751230+03 ARGM 
2.5354346+02 DES 

-1.5741599+02 RP 
4.0015257+05 TFP 
1, 3138097+02 MTA 

8,7067886-01 PX -9,1721759-01 PY -3,5075997-01 Pl 
-4,54 13546-01 SXO 0,0000000 SYD 0,0000000 SZO 

-6.4167121+00 
8.7628471+01 

- 6.4167121+00 

- 3,0980923+02 
1.0391965+0< 

-1.5633123+01 

4.4902190•04 
l .602b0l5+02 
3.6000000+02 

-1.888&962-01 
0.0000000 

FE8, 1971, 20 HRS,, 19 MINS., 60,000 SECS, G.M.T, USNM USFT I SEt 

6 DAYS, HRS., 0 MINS., .000 SECS, G.E.T. RAGR ,813075564126156+002 

RXY l 
RDXYZ 

- .10929409832223568+002 
-,496995 63984300904+000 

.15799063886781625+002 
-. 10026416793301814+001 

• 90335107S 56124453+001 
-.56131899970736890+000 

SELENOCENTRI C 
XL -6.2085885+03 YL 
PL l .48 19152+05 DECL 

Sf LENOGR APHIC 
XS 1.4721939 .. 05 

ALTS 1.4725302+05 
LT S -1.685963 0-0 1 
LI N 1.501'540+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-3. 7040161+04 y 
7,3111115+04 DEC 

GEOGRAP HIC 
XG 4. 8097445+04 YG 
ALT 6.9b6917f)+'J4 LAT 

EAR TH -M OON PLANE 
XM P -6 . 7485777+04 YMP 
RMP 7 .. 3111015+04 DEMP 
XME ~ 6. 7485777+04 YME 

PLANET,RY COORDINATES 
XM -3.143 1 572+04 YM 
RM 2.1298435+05 DEM 

XSUN 5.864l l45+n7 YSUN 

- 1 .328 8221+05 IL 
-2.6146450+01 RA L 

- 1.3435685+04 ZS 
- 3 .9962248+00 LO NS 

4.4449126+01 LTE 
l. 5969033+02 LAP 

5.4410995+04 
2.5184112+01 Pli 

4 . 5430977+04 ZG 
2.5191074+01 LO~ 

-2.7792103+04 ZMP 
3.3717331+00 RAMP 

-2.7792103+04 lMf 

1.8729321+0~ ZM 
2.6Ql5813+1)1 RAM 

-4.946496 7+07 ZSUN 

GE CCENTRIC OSCULATING ELEMENTS 
SMA 2,2239287+05 ECC 7.9809729-01 INC 

VH -6.A36281 1•02 RNMP 1.4574037+02 .'1PMP 
T li - 8 . 2489615+01 EA -3.27470<rn+Ol MA 

GtoCENTRIC UNIT VECTOPS 
wX 8,7505038-03 WY -4.9 1777~9-0l 

OX 3,9837212-01 QY -7.96Gl60B-Ol 

*** **• CSM I EARTH FIEF. /PHASE: 102- 64 
ME~\N-OF-EPOCH 1971 

wZ 
QZ 

. 145000000000000+003 HRS. FROM LAUNCH 

M:ESTll.QT COORDINATES ( EP AN(l El</HR I 

-6. 5303120 ... 04 DXL 
-9,2675057+01 VL 

- 1.0327577•04 
-5. 2145403+00 

4.8363108•00 
7.2574345+01 

oxs 
VR S 
LNE 

OR 

3o6C89605+02 DYL 
6.3297342+03 PTHL 

6,0836493+03 DYS 
6.540760!+03 PTR 

-l. 7427462+02 OSMP 
6,2964732+03 VT 

-5,5943606+03 OZL 
8,4123746+01 All 

-2.3259731+03 ozs 
7 .429 1504+01 AlR 
5.7210921-01 RSMP 
1,7708661+03 SEASV 

-2.93911&7+03 
1.064£3:>7+J.C: 

-6, 0050337+02 
-9. 5251770+01 

3.8951625+01 
-7.2882487+01 

3.1110811+04 
1 .240745 1•02 

OX -2.8888890+03 DY -5,8280602+03 OZ -3.2627817+0i 
V 7.2772047+03 PTH -3.5621874+01 AZ 1,0581800+ 02 

3,1110811+04 
4.3366956•01 

OXG 1,393 1718+04 OYG - 1.9335978+04 OZG -3.262 7800+03 
VE 2.4054492+04 PTE -1.0149179+01 AZE -9.3903505+01 

4.2999427+03 OX~P 

-1.5761707+02 VMP 
4,2999427+03 OXME 

9.64 13930•04 DX~ 
Q.9526614+01 LOI-I 

-2. 1449189+07 RAS 

z.g462592+01 RAN 
1.3919745+02 INMP 

-8.0 115753+00 SLR 

6.1757183+03 CYMP 
7.2772047+03 PTMP 
6 . 1757183+03 OVME 

- 3,2497850+03 OYM 
1,8219059+01 VM 

-4, 0148293+01 LOS 

1.0193922+00 APF 
4,0347458+00 APO 
8,0737663+04 PER 

-3.8493871+03 OZMP 
-3.5 621874+01 AZMP 
-3.8493871•03 DZME 

-2 .3369967+02 OZM 
3.2742137+03 ARGM 
2.3854415+02 DES 

-1,5741018+02 RP 
3.9988402+05 TFP 
7,3071793+02 MTA 

8.7G677CO-Ol PX -9.1718211-01 PY -3,5082722-01 Pl 
-4,54 11934-01 SXO 0.0000000 SYD 0.0000000 SZO 

-2.0814Q97+01 
8, 7782730+01 

-2. 0814097+01 

-3.2366295+02 
1. 0444143+02 

- 1 .5 620293+01 

4.4901726+04 
1 . 602616 7+02 
3,6000000+0<! 

-1.8893698-01 
0.0000000 

FEB. 1071, 21 HRS., 19 MINS., 60.000 SECS, G,M.T. USNM USFT I SEC 

b CAYS, HRS., 0 MINS., . ooo SECS. G.E.T. RAGR ,963486233849405+002 

RXYl 
ROXYZ 

-.11414451586693587+002 
-.47248376524057174+000 

• 14 7 7 9 8 2 ':02 5 85 2 982+00 2 
-.10360880892843618•001 

.84626816308485180•001 
-. 58046506734927210+000 

SfLE NOCENTR IC 
XL -5.954~705+03 YL 
flL 1.5197782+1)5 DECL 

SE LENCCRAPHIC 
XS 1 . 50137596•1)5 VS 

ALTS 1.5103Q33+)5 LATS 
LTS - l.6733'J62-0l l~S 
LIN l . 3243~8:;\+l)l LAN 

GEOCENa IC 
-3.93 10612•04 y 
7.G609~2A+04 DEC 

GECGH APtq( 
XG 5.49354 63+04 YG 
ALT 6 . 7167059+04 LAT 

-l.3624606+05 ZL 
-2.618910<1+01 RAL 

- 1.48 12404+04 ZS 
-4.0338219+0'1 LONS 

4.3Q43223+01 LTE 
1.5695744+02 LAP 

5. 0901)735+04 
2.4378626+01 RA 

3, 3441046+04 ZG 
2.4385664+01 LON 

-6.70'3158+04 OXL 4,9902124+02 OYL 
6.5322501+03 PTHL 

-5.7619734+03 OZL 
8. 3187945+01 All -9.2502619+01 VL 

- l .0690930+04 
-5,6 071041•00 

4.7923316•00 
7.3932735•01 

2.9144913+04 
1 . 2H7889+02 

2.9144913•04 
3.1330267+01 

oxs 
VRS 
LNE 

OR 

6,2615688+03 DYS 
6, 7062850+03 PTR 

-1.7430238+02 OSMP 
6.4861359+03 VT 

-2. 3186561•03 ozs 
7.5278560+01 AZR 
5.6819034-01 RSMP 
1,7042003+03 SEASV 

OX - 2. 7464087+03 OY -6,0224743+03 OZ 
V 7,42 94898+03 PTH -3.4472421+01 AZ 

DIG 9,1351199+03 DVG -2,0945140+04 DZG 
VE 2,3098349+04 PTE - 1 . 0490017+01 AZE 

-3.0365988+03 
l. 04.ft.963b+-OL 

-6. 2517993+0£ 
-9. 5702344+:J l 

3.8473314+01 
-7.5568458+01 

-3.3740721+03 
1.0707798+:J £ 

-3. 3740702+03 
-9.4541005+01 

~ 

• 

~--

• 



• 

• 

~\ 

~ 

EARTH-MOON PLANE 
XHP -b.4026232•04 VMP 
RMP 7.0609028•04 OEMP 
XME -6.4026232•04 VME 

PLANETARV COORDINATES 
XM -3.3355742•04 VH 
RM 2.1305972•05 OEM 

XSUN 5.8681245•07 VSUN 

-2.9460693•04 ZMP 
3.4775928+00 RAMP 

-2.9460693+04 ZHE 

1.8714680•05 ZM 
2.6846475•01 RAM 

-1,.9425657•07 l SUN 

GEOCENTRIC OSCULATING ELEMFNTS 
SHA 2.2226406+05 ECC 709798273-01 INC 

VH -6, 7115878•02 RNMP l,1,521477•02 APHP 
TA -7,9650452•01 EA -3. 1234181•01 MA 

GEOCENTRIC UNIT VECTORS 
WX 8.7444955-03 WV 
QX 3.9845065-01 QV 

-4,9178074-01 
-7 .9688550-01 

•••••• CSM I EARTH REF, /PHASE 102- 65 
MEAN-Of-EPOCH 1971 

wz 
Ql 

.146000000000000•003 HRS , FROM LAUNCH 

RESTART COORDINATES I ER ANO ER/HR I 

4 , 2830156•03 OXMP 
-1.5529120+02 VMP 

4.2830156+03 OXME 

9,6218071+04 OXM 
1.0010588+02 LOM 

-2,1432144+07 RAS 

2.9462804+ 01 RAN 
l,39206b0+02 INMP 

-7.5261193+00 SLR 

8.7067518-01 PX 
-4.5410412-01 sxo 

095 

6.3837734+03 OVMP 
7.4294899•03 PTMP 
603837734•03 DVME 

-3.2454299+03 OVM 
3.7572587+00 VM 

-4.01 0~544+01 LOS 

1.0186855+00 APF 
4.0346003+00 APO 
8.0T31537+04 PER 

-3.8 004487+03 OZMP 
-3.447242 1+0! AZMP 
-3.8004487+03 DZME 

-2. 6050083+02 DZH 
3.2733109•03 . ARGM 
2.2354483+02 OES 

-1. 5740466•02 RP 
3.9962693+05 TFP 
703008314+02 MTA 

-9,l7H806-0l PV -3.5089200-01 PZ 
0.0000000 svo 0.0000000 szo 

-3.672 4081+01 
8. 7953166+01 

-3.672408l+Ol 

-3.3747342+02 
I, 049628 8+0 2 

-1.5607455+01 

4.4901180+04 
1.6026303+ 02 
3,6000000+02 

-1.8898199-0l 
0.0000000 

FEB. 1971, 22 HRS •• 19 MINS., 60.000 secs. G.M.T. USNM USFT I StC 

6 OAVS, HRS., OMINS., .000 SECS, G.E.T. RAGR .111389690357265+003 

RXVZ 
ROXVZ 

-.11873081718239052•002 
-.4440827475~258441•000 

.13726499988872166+002 
-. 10707 555066404029•001 

,78723375555095886+001 
-.600339258449968 07+000 

S EL ENOC ENTR IC 
XL -5.6128534•03 VL 
RL 1,5587909•05 OECL 

SELENOGRAPHIC 
xs 1.5464141•05 

ALTS 1 •5494059•05 
LT S -1,6606458-01 
LIN 1.1776686•01 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -4.0890 104•04 v 
R 6,8130769•04 DEC 

GEOGRAPHIC 
XG 5,8930044•04 VG 
ALT 6.4689661•04 LAT 

EARTH-~OON PLANE 
XHP -6,0454509• 04 VMP 
RHP 6,8130769+04 OEHP 
XME -6,0454509•04 VME 

PLANETARV COORDINATES 
XM -3,5277251+04 VM 
RM 2.1313469•05 DEM 

XSUN 5,8721313•07 VSUN 

- 1.3971138•05 lL 
-2.62330b6+01 RAL 

-1,6 180149•0 4 ZS 
-4. 0720774+00 LONS 

4.3437328+0! LTE 
l.540b0b3+02 LAP 

4.7273153+04 l 
2.3449322+01 RA 

2.0832698+04 ZG 
2.345b405+01 LON 

-3,1 12778b+04 ZMP 
3.5816383+00 RAMP 

-3.112778b+04 ZME 

1 , 8698453+05 ZM 
2.6774823+01 RAH 

-4,938632 0+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 2.2214099+05 ECC 7,9787351-0l INC 

VH -6.58614 01+0 2 RNHP l,4468987+02 APMP 
TA -7.6603213+01 EA -2.9bb5 000+01 HA 

GEOCENTRIC UNIT VECTOR S 
WX 8,7392846-03 WV -4.91 H397-0l 
QX 3,9852560-01 QV -7.9685617-0 1 

•••••• CSM I EARTH REF. /PHASE 102- 66 
HEAN-OF-EPOCH 1971 

wz 
QZ 

.147000000000000•003 HRS . FROM LA UNCH 

RESTART COORDINATES ( ER ANO ER/HR I 

-6, 8902236+04 DXL 
-9.2300600+01 VL 

-l.IOb9183+Q4 
-5.9731305•00 

4,7479831+00 
7 .1823006+0 I 

oxs 
YRS 
LNE 

DR 

605948246•02 DYL 
6. 7475202+03 PTHL 

6.1,512310+03 ovs 
6.8782168+03 PTR 

-1. 7433053+02 DSMP 
6·6844608+03 VT 

-5 .9367363+03 OZL 
8.2160680+01 All 

-2.2952136+03 ozs 
7 .6368237+01 AZR 
5.6427232-01 RSMP 
1.6210643+03 SEASV 

-3.1383554+03 
1. 0285471<02 

-6.5075397+02 
-Q,625 16b9+01 

3, 7995333+01 
-7.8393970+01 

2. 7111807•04 
1. 3085899+02 

ox -2.5813220+03 ov -6.2239858+03 oz -3,4895949+03 
V 7,5880494+03 PTH -3.3227432+0 1 AZ 1 .0836777+ 02 

2. 7111807+04 
1.9469302•01 

OXG 4.3766415+03 OVG -2,1437097+04 OZG -3,499593;+03 
VE 2.2155844+04 PTE -l,0817461+01 AZE -9,5272104+01 

4,2561754+03 OXMP 
-1.5275624+02 VMP 

4,2561754+03 DXHE 

9,601404 3+04 DXM 
1,00b8407+02 LOH 

-2, 1415088+07 RAS 

2.9463014+0 1 RAN 
1.3921527+0 2 INMP 

-7,0394747+00 SLR 

6.6051061+03 DVHP 
7,5880494+03 PTHP 
6.6051061+03 CVME 

-3.2408044+03 DVH 
304929438+02 VM 

-4. 0064803+01 LOS 

1.0180719•00 APF 
4.0 344728+00 APO 
8,0725557+04 PER 

8,7067340-0 1 PX -9.1711555-0 l PY 
-4.5408981-01 sxo 0.0000000 svo 

-3. 7347180+03 OZMP 
-3.3227430+01 AZMP 
-3,7347180+03 OZME 

-2.8724948+02 OZM 
3.2724142+03 ARGM 
2, 0854551 +02 DES 

-1.57 39944+02 RP 
3.9938140+05 TFP 
7.2947687+02 MTA 

-3,5095406-01 Pl 
0 . 0000000 szo 

-5.43165b0+0 1 
8,8141685+01 

-5. 4316580+01 

-3. 5123959+02 
I .054&40l•J< 

-1.5594608+01 

4.4900579•0'9 
1.6026426•02 
3.6000000+0 t: 

-1.8902455-01 
0.0000000 

FES. 197lo 23 HRS,, 19 MINS., 60, 000 SECS, G.M.T, USNM USFT I SEC 

6 DA VS, HRS ., 0 MINS., ,QCO SECS. G.E.T. RAGR .1264307573 £9590+~03 

RXVZ 
ROXVZ 

-.123011310b0185705+002 
- • 4 ll 22 l46682695 I 5 I+ 000 

.12637955180310709+002 
-. 11064965085812246+001 

.72617857093204592•001 
-. 62086404036347887•000 

S EL ENOC ENTR IC 
XL -5, 1683414+03 VL 
RL l. 5990029•05 OE CL 

SELENOGRAPHIC 
XS 1.58 522 73+05 

ALTS 1,5896179•05 
LTS - 1,6479876-0 1 
LIN 1.0547809+01 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-4.2364278+.04 v 
6.5685234+04 DEC 

GEOGRAPHIC 
XG 6.0176612+04 VG 
ALT 6.2242972•04 LAT 

EARTH-~OON PLANE 
XMP -5.6 762612+04 
RMP 6.5685235+04 
XME -5.67626 12+04 

PLANETARV COORDINATES 

VMP 
OEMP 
VME 

XH -3, 7195936+04 VM 
RH 2.1320923+05 OEM 

XSUN 5.8761349+07 VSUN 

- 1.4328215+05 ZL 
-2.6278240+0 1 RAL 

- 1 .75285 10+04 ZS 
-4.1109087+00 LONS 

4,2931438+01 LTE 
1 ,509849 7+0 2 LAP 

4.3524277+04 z 
2,2379631+01 RA 

8.2383157+03 ZG 
2·2386715+01 LON 

-3.2783555+04 ZMP 
3ob821251+00 RAMP 

-3,2 783555+04 ZME 

1,8680643+05 ZM 
2.6700876+01 RAM 

-4, 9346957+07 ZSUN 

GEOCENTRIC OSCULATING ELFMENTS 
SHA 2, 2202 379•05 ECC 7 .9776965-01 INC 

VH -b,4603648•02 RNHP 1.4416567+02 APMP 
TA -7,3326996+01 EA -2,8036164+01 MA 

-7,0792 766+04 OXL 
-9,20b5825+01 VL 

-1.1462828+04 
-ti! 3097974+00 

4, 1012680+on 
6.8294238+01 

DXS 
VRS 
LNE 

OR 

8.4560052+02 DYL 
6.9760723+03 PTHL 

6,6526752+03 OVS 
7.0562823•03 PTR 

-1.7435906+ 02 OSMP 
608908425+03 VT 

-6.1177941+03 OZL 
801034590+01 AZL 

-2.2526866 +03 DZS 
7.7568551 +01 AZR 
5,6035411-01 RSMP 
1.5190155+03 SEASV 

2.5009107 +04 
lo3422622+Q2 

DX -2. 3903090+03 OV -6 ,4317377+03 DZ 
V 7.7527401+03 PTH -3.1876960+01 AZ 

2.5009106+04 
7. 7954627+00 

OXG -1. 0511772+02 OVG -2, 0920216+04 OZG 
VE 2.1229477•04 PTE -1.1120164+ 01 AZE 

4,218370l+03 DXMP 
- 1 ,4999 118+02 VMP 

4,2183701+03 DXME 

9,5801872+04 OXM 
1.0126116+02 LOM 

-2.1398021+07 RAS 

2,9463212+01 RAN 
103922317+02 INMP 

-6,5516967+00 SLR 

6.8398514+03 OVMP 
7. 75 27401+03 PTMP 
6.8398514+03 CVME 

-3.2359095+03 OVM 
3.3483040+02 VH 

-4.0023068+01 LOS 

l oO 175454+00 APF 
4.0344061•00 APO 
8.0719759+04 PER 

-3.649 1057+03 DZHP 
-3.1876959•01 AZMP 
-3.6491 057+03 DZME 

-3. 1391,358+02 OZ H 
3.2715236+03 ARGM 
1.9354617+02 DES 

-1.5739454+02 RP 
3.9914762+05 TFP 
7.2889960+02 HTA 

-3,2439390+03 
I .Ol42863+LJ< 

-6. 7707892+0< 
-q. 694085 :;+:a 

3.7517679+01 
-8.1297468+01 

-3.6088994+03 
1 .0967952+02 

-3.608899;+03 
-9.6 108 217+ 0 1 

-7.377 2408+01 
8.8350094+01 

-7.3772408+01 

-3.6496040+02 
1.0600481•02 

-1.5581756+01 

4.lt899947+04 
1. 6026536+02 
3. 6000000+02 



GEOCENTR IC UNIT VECTORS 
WX 0 . 734Al95-03 WY -4.9178708-01 
QX 3 . 9859674-01 QY -7.9682822-01 

+••••• CSM I EARTH REF. /PHASE 102- 67 
MEAN-OF-EPOCH 1971 

Wl 
QZ 

.148000000000000+003 HRS. FROM LAUNCH 

REs r ART COOkD!NATES ( ER AND ER/HR I 

[J:,6 

8.7067169-0l PX - 9.1708468-01 PY -3.5101317-0l Pl - 1.8906458-01 
-4,54076•3-0 I SXO 0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB. 1971, 0 HRS., 19 MINS., 60.000 SECS. G.H.T. USNH USFT I SEC 

6 OA VS, 4 HRS., MINS., .000 SECS. G.E.T. RAGR .141471824301915+003 

RXYZ 
ll DXY l 

-.12693826457514646+002 
- .37 3 26363522820942+0 00 

. 1151 322631048 1766+002 
-.1 1430756324000148+ 001 

.66304340949954281+001 
-.64191279984196662+000 

SEL ENOCENTRI C 
XL -4.6050483 +03 YL 
RL l .6'•04591+05 DECL 

SE LENCGR APHIC 
XS I. 6252682+05 

ALT S 1. 6310741+05 
LTS - 1.6353195-0l 
LIN 9.5092615+00 

GfOCE NTR IC 

YS 
LATS 

LNS 
LAN 

x -4.37 16695+04 y 
R 6 .32 8 3181+04 DEC 

GEOGR APH IC 
XG 5 . 8898 105+04 yG 
ALT 5 . 9840749+04 LAT 

c AR TH-POON PLANE 
XMP -5.2942474•04 YMP 
RM P 6.3283182+04 DEMP 
XML: -5.2942471t+04 YME 

P L A~FTAPY COORDINATES 
X:M -3. 9ll.l646+1Jt+ YM 
RM 2. 1328137+0 5 OEM 

XSUN 5.8801355+07 YSUN 

-l.4696175+05 ZL 
-2.6324466+01 PA L 

-1.8845193+04 ZS 
-4.15020~6 ... 00 LONS 

4.24255 53+0 1 LTE 
1.4771637+0 2 LAP 

3.9650786+04 
2.1 1 51472+0 1 q A 

-3.787780 5+03 lG 
2. ll58 500+0l LON 

-3.44 162 72+04 ZM P 
3.776 7R 8 1+ 00 RAMP 

-3 . 4416272+ 04 ZME 

1.8661253•05 ZM 
2.6624644+01 Rl\M 

-4.9307569+0 7 ZSUN 

GEOCEN TRIC OS CULATING ELEME NT S 
SMA 2.219 1 260•05 ECC 7.9767121- 0 1 INC 

VH -b .3 34 8062+02 PNMP l.43642 1 5+0 2 APMP 
TA -6.979Q227+0 1 EA -2 .6 344234+0 1 MA 

GEOCE NTRIC UNIT VEC TO RS 
WX 8.73103 16-03 hY -4.91 79005-01 
QX 3.98663 80-01 QY -7.9680177-0 1 

*** *** CSM I EARTH l<EF, /PHAS E 102- 'A 
MEAN - OF-EPOCH 1971 

Wl 
QZ 

a l4ql")Qf)000000000+003 HRS. FRUM LAUNCH 

~f.START COORD INATES ( ER AND ER/HR I 

-7.2746812+04 DXL 
-9, 1794'177+01 VL 

-l . 1872245+ 04 
- 6. 6 1 3983 5+00 

4.6581932+00 
6.3132178+01 

DXS 
VRS 
LNE 

DR 

1.0610748+03 DYL 
7.2182787+03 PTHL 

6,8655490+03 DYS 
7. 2399 722+03 PTR 

- 1.7438799+02 DSMP 
7.1042322+03 VT 

-6.3037802+03 DZL 
7.9801538+01 All 

-2.1876733+03 ozs 
7 .8887703+01 AZR 
5.5643705-01 RSMP 
l.3953783+03 SEASV 

2.2834 774+04 
1. 3779 216•02 

DX 
v 

-2.1696714•03 DY .. 6 .6443613+03 
7.9232087+03 PTH -3.0410232+01 

oz 
AZ 

2.28 34773+04 
3. 5632033+02 

OXG -4.1197091+03 DYG - l.9547031+04 DZG 
VE 2.032 1926+04 PTE - 1.1383187+01 AZE 

4 .1684418+03 DXMP 
- 1, 4697334+02 VMP 

4.1 68 4418+03 DXME 

9 . 558 1 587+04 OXM 
l.OIP3714+02 LOM 

-2. 1 380943+07 RAS 

2,9463403+0 1 RAN 
l. 3923054+02 !NMP 

-6. 0 0283 97+00 SLR 

7.0877556+03 CYMP 
7.9232085•03 PTMP 
7. 0 8 775 56+03 DYHE 

-3.2307461+03 DYM 
3.2036531+02 VM 

- 3.99el338+01 LOS 

l.0170981+00 APF 
4.0343574+00 APO 
8.0714187+04 PER 

8 ,7067005-01 PX -9.1705557-01 PY 
-4,5406400-0 1 SXQ 0.0000000 SYO 

-3.5400392+03 DZHP 
-3.0410231+01 AZMP 
-3.5400392+03 DZME 

-3.4058119+02 DZH 
3.2706391+03 ARGM 
1.7854684+02 DES 

-l,5738996+02 RP 
3.9892588+05 TFP 
7.2835213+02 MTA 

-3. 5106907-01 Pl 
0.0000000 szo 

-3.3526147+03 
1.0016750+0 2 

-7. 039313 7+02 
-9. 7837799• 0 I 

3. 7040349+0 l 
-8.4031254+01 

-3. 731<497+ 03 
1.1100 254•32 

-3. 73125 24+03 
-9. 7059917'01 

-9.5278914•01 
8.8580530•01 

-9.5278914•01 

-3. 7863505+0l 
1. 0652 530+02 

- 1.5568895+01 

4 .4 9q93Q9+04 
1.6026634+0 2 
3.6000000+0 2 

-1.8910199-01 
o. 0000000 

FEB. 1971, HRS., 19 MINS . , 60.000 SECS. G.M . T. USNM USFT I SEC 

6 OAVS, HRS., MINS., . DOO SECS. G.E,T. RAGR .! 56512891274<40 •00 3 

RX Yl 
ROXYZ 

-.l 30 4572B56b5Q5462+002 
-. 329515 1 8676323549+000 

.1035 164 02053 8 3090+002 
-.1 1~0 1408881695713•001 

,59778484671796067+001 
-.663293 67t99064287+000 

SELE NCUNTI' I C 
XL -3 .Q044'l64+03 Yl 
RL 1, 68 31964+05 DECL 

SE LENO GRAPHIC 
xs 1 .6666~21+05 

ALT S l .6 73 8 114+05 
LT S -1.6226°23- 01 
LIN 8.62607A8• ·QO 

GEOCE NTR IC 

YS 
LATS 

LNS 
LAN 

x - 4.4Q281::22+04 y 
6,0Q3739Q+J4 DEC 

GE CGR APHIC 
XG 5.54 1 4466 +04 VG 
ALT 5.74q t.t783+04 LAT 

EAR T H-fl(f':QN PLA~ E 

Xt-H' -4.898621P+t')4 YMP 
R'~P 6.093 7400+04 OEMP 
XM f - 4.9qq62l8+04 YME 

PL ANf-T /I P. V (O(lROINATF.S 
X ~ -4 .1 02 4216+04 YM 
RM 2.l.335709+0 5 OEM 

XSlJ fll 5. 884132£1+0 7 YSUN 

-1. 5075251 +O ~ Zl 
-2.6371526+01 RA L 

-2.0 11 5759+04 ZS 
-4 .1 8984 0 1+ 00 LONS 

4.19 19674+ 0 1 LTE 
l.4424254+0 2 LAP 

3.5650360•04 
1.97455 50+0 1 RA 

-l.479074 2 +0 4 ZG 
1.97524'+7+01 LON 

-3.6012015+04 ZMP 
3.~627239+00 RAMP 

-3.61 12015+04 ZM!:: 

1. 864028 7+0 ~ ZM 
2.6546144+01 RAM 

-4.92t-i:H 54+1)7 lSUN 

GEDCEN T•IC OSCULATING ELEMENTS 
S ~ A 2 . 218J7h5•05 ECC 7,9757833-01 INC 

VH -ti.2 101545+02 RNMP 1 .43 11931+02 AP~P 
TA - 6.5qq5°68+01 EA -2.4 585820+01 MA 

GEOCrn TR IC UNIT VECTORS 
WX 8,7278750- 03 WY -4 .91 79287-01 
QX 3,0 872 65 4-01 QY -7.9677691-01 

11<•**** CSM I EAPT H REF . /PHASE 102 - 09 
MF. AN-OF-EPOCH 1971 

Wl 
Ql 

• 150000000000000•003 HRS. FROM LAUNCH 

RES TART COORDINATES I ER AND ER/HR I 

-7.4765899+04 DXL 
-9.1483597+01 VL 

- 1. 229 7660+04 
-6 . 8822644+00 

4. 6 127607+00 
5. 3371)349+0 1 

DXS 
VRS 
LNE 

DR 

1.3099406+03 DYL 
7.4742678+03 PTHL 

7 .08894 17+03 DYS 
7.428 4595+03 PTR 

- 1, 7441730+02 DSMP 
7.3229901+03 VT 

- 6.4926505+03 DZL 
7.8452832+01 AZL 

-2.0963241+03 ozs 
8.0333558+01 AZR 
5.5252008-0l RSHP 
l.2473276+03 SEASV 

2.05873 13+04 DX -l.9153745+03 DY -6.8598107+03 DZ 
1.4156839+02 V 8.0988133+03 PTH - 2.8815796+01 AZ 

2.058731 2+04 DXG - 7.5306843+03 DYG -1.7498061+04 DZG 
J.4505550+02 VE 1.9436010+04 PTE - 1.1587244+01 AZE 

4. 10 51207+ 03 DXMP 
-1.4367869+02 VMP 

4,1051207+03 OXME 

q.5353212+04 OXM 
1.0241199+02 LOM 

-2 .1363853+07 RAS 

2.9463583+01 RAN 
1.3 92 3728+02 I NHP 

-5.5729573+00 SLR 

7.3480043+03 DYMP 
8.0988133+03 PTMP 
7, 3480043+03 DYME 

-3.2253151•03 DYM 
3.0589910+02 VM 
-~.99396 14+01 LOS 

1.0 167246+00 APF 
4,0343333+00 APO 
8.0708880+04 PER 

-3.4034460+03 DZMP 
-2.8815794+01 AlMP 
-3.4034460+03 DZME 

-3.6 716026+02 DZH 
3.26Q7605+03 ARGM 
l .6354749+02 DES 

-1.5738571+02 RP 
3,9871661+05 TFP 
7. 2783549+02 MTA 

-3.46 32081+0 3 
9.9033553+01 

- 7 .3098728+0 £ 
-9.906325••0 1 

3.6563341+01 
-8. 5571017+01 

-3.8555304•03 
1.1232201•0 2 

-3.8555314+0 3 
-9.8 13b4t:7+ 01 

-1.1902050+02: 
A,8834941+01 

-1.1902050+0< 

-3 .922b23b+ 02 
1. 070't51t 7+) L. 

-1.5556025+01 

4.4898670+04 
l.6026721+0 2 
3. 6000000+0 2 

8.7066849-0l PX -9.1702832-01 PY -3.5 112154-0l Pl - 1.8913670-01 
-4.5405253-01 SXO 0.0000000 SYO 0.0000000 szo 0.0000000 

F E8 . l 'Hl, HRS., 19 MINS., 60.000 SECS. G.M.T. USNH USFT f SEC 

6 DAYS, HRS., 0 MINS., .000 SECS. G.E.T • RAGR .l715539582465b5+003 

RXVZ 
"'nx vz 

-. 13350682143940465+002 
-.27Q24240666225556+ 000 

.91529478840892416+001 
-.12171898172175812+001 

• 53038270078556308+001 
- .68473021056935421 +000 

• 

• 

s.;: 

• 



• 

• 

... 

L 

SELENOCENTRIC 
XL -3.0453764+03 YL 
RL 1.7272401+05 DECL 

SELrnDGRAPHIC 
XS I. 7092868+05 

ALTS 1.7178551+05 
LTS -1.6099798-01 
LIN 7.8723956+00 

GEOCENTRIC 

vs 
LHS 

LNS 
LAN 

x -4.5978862+04 y 
R 5.8663012+04 DEC 

GEOGRAPHIC 
XG 5.0110111+04 YG 
ALT 5.5220198+04 LAT 

EAR TH-~CON PL AN E 
XHP -4. 4886 537+01t YMP 
RMP 5.8663012+04 DEMP 
XHE -4.4886537+04 YME 

PLANETARY COORDINATES 
XM -4.2933486+04 YH 
RM 2.1343040+05 OEM 

XSUN 5.8881270+07 YSUN 

-1.5465533•05 ll 
-2.6419102+01 RAL 

-2.1323362+04 lS 
-4.2296259+00 LONS 

4.1413802+01 LTE 
l.40551t71+0 2 LAP 

3.1522144+04 l 
l.8141941+01 RA 

-2.4426992•04 lG 
l.8148607+01 LON 

-3. 7554374+04 ZHP 
3.9362698+00 ~AMP 

-3. 7554374+04 lHE 

1.8617747+05 lM 
2,6465389+01 RAM 

-4.9228713+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2170922+05 ECC 7,9749120-01 INC 

VH -6.0872671+02 RNMP l.4259713+02 APMP 
TA -6.1892498+01 EA -2.2757718+01 HA 

GEOCENTRIC UNIT VECTORS 
WX 9. 7252923-03 WY -4.91 79551-01 
QX 3.9878475-01 QY -7.9675374-01 

•••••• CSM I EARTH REF. /PHASE 102- 70 
MEAN-OF-EPOCH 1971 

wz 
oz 

.151000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES I ER ANO ER /HR l 

- 7,6850751+04 DXL 
-9.1128088+01 VL 

-1.2739064+04 
- 7 .1109153+00 

4.5669752+00 
-1.5384081+01 

DXS 
VRS 
LNE 

DR 

897 

1.5964639+03 DYL 
7. 74380 58+03 PTHL 

7.3211740+03 DYS 
7.6205013+03 PTR 

- 1.7444699+02 DSHP 
7.5447109+03 VT 

- 6.6814865+03 DZL 
7.6979574+01 All 

-1.9743861+03 DZS 
8.1912518+01 AZR 
5.4860380-01 RSMP 
1.0720896+03 SEASV 

-3.5742933+03 
9,7997919+01 

-7.5779416•02 
-1.0085457•02 
3. 6086655•0 l 

-8.4160756+01 

1. 8266028+04 
l .4556628+02 

DX -1. 6231537+03 DY -7.0751652+03 OZ -3.9801347+0 3 
V 8.2785302+03 PTH -2.7081769+01 AZ 1.136213l+J 2 

l.8266027+04 
3. 34ryj232+02 

DXG -1. 0256682+04 DYG -1.4965816+04 DZG -3.9801346+J J 
VE l.8574624+04 PTE -1.1708010+01 AZE -9.9343767+01 

4.0270304+03 DXHP 
- l.4008242+02 VHP 

4.0270304+03 DXHE 

9.5116778+04 DXH 
1.0298569+02 LOH 

-2.1346 752+07 RAS 

2.9463756+01 RAN 
1.3924336+02 INMP 

-5.082 1041 +00 SLR 

7.619000H03 DYHP 
8.27 85302+03 PTHP 
7.6190004+03 OYME 

-3.2196176+03 DYH 
2.9143173+02 VM 

-3.9897896+01 LOS 

1. 0164183+00 APF 
4.0 343393+00 APO 
B.0703873+04 PER 

-3.2)47834+03 DZHP 
-2.7081769+01 AZHP 
- 3.2347834+03 DZHE 

-3 .9367878+02 DZM 
3.2688878+03 ARGM 
1.4854815+02 DES 

-1.5 738181+02 RP 
3 .9852036+05 TFP 
7 .2735107+02 MTA 

-1.4510586•02 
8.9115159+01 

-1.4510586+0< 

-4. 0584138+ 02 
1.075653 l•O< 

-1.5543151+01 

4.4896069•J4 
1.6026798•0 2 
3. 6000000+02 

8.7066702-01 PX -9.1700303- 01 PY -3.51 17038- 01 Pl -1.89 16864-01 
-4.5404204- 01 SXD 0.0000000 SVO 0.0000000 SZO 0 . 0000000 

FE8, 1971, HRS., 19 MINS •• 60.000 secs. G.M . T. USNM USFT I SEC 

DAYS t HRS., 0 MINS., .ooo secs. G.E.T. RAGR .186595025218890+003 

RXYl 
ROXYl 

-.13601791706916 B 7+002 
-.22170613919009211•000 

.79174937696789715+001 
-. 12 5353 15773021 193+001 

.46084956702915516•001 
-.70583957766108319+000 

S EL ENOC F.NTR IC 
XL -2.0043620+03 Yl 
RL 1.7725981+05 DECL 

-1.5866906+0 5 ZL -7.9000960+04 OXL 1.9249420+03 DYL 
8.0261476+03 PTHL 

-6 . 866 2744+ 03 DZL 
7.5373114+01 All 

-3.6834660•03 
9. 7038049+0 1 -2.6466784+01 RAL - 9.0723742+01 Vl 

SELENOGRAPHIC 
XS 1,7533671+05 

ALTS 1.7632131+05 
LT S -1.5973051-01 
LIN 7.22~7953+00 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -4.6843667•04 y 
R 5.6477745+04 DEC 

GEOGRAPHIC 
XG 4.3402013+04 VG 
ALT 5.3034723+04 LAT 

EARTH-•ODN PLANE 
XMP -4,0637202+04 YMP 
RMP 5.6477746+04 DEMP 
XME -4. 0637 202+04 YME 

PLANETARY COORDINATES 
XM -4.4839304+04 YM 
R• 2.1350329+05 DEM 

XSUN 5.8921182+07 YSUN 

-2.2448541+04 ZS 
-4.2693437+00 LONS 

4.0907932+01 LT E 
1.3664956+02 LAP 

2.7267322+04 z 
1.632 1067•01 RA 

-3. 2466921 +04 ZG 
1.6327377+01 LON 

-3.9024191+04 lMP 
3.9928989+00 RAMP 

-3.9024191+04 ZHE 

1.8593638+05 ZM 
2.6382395+01 RAM 

-4. 9189245+07 lSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2161766+05 ECC 7.9741012-01 INC 

VH -5.9672060+02 RNMP 1.4207562+02 APHP 
TA -5. 7464275+01 EA -2.0857 111+01 MA 

GEOCENTR IC UNIT VECTORS 
WX 8.7232348-03 WY -4,9179796-01 
OX 3.9883826-01 QY -7,9673239-01 

•••••• CSM I EARTH REF. /PHASE 102- 71 
HEAN-OF-EPOCH 1971 

wz 
QZ 

.152000000000000+003 HRS . FROM LAUNCH 

RESTART COORDINATES ( ER AND ER/HR I 

-1.3196136•04 
- 7. 2950458+00 

4.5208417+00 
7 . 5002658•01 

1.5871353+04 
l. 4979666+02 

oxs 
VRS 
LNE 

DR 

ox 
v 

7.5595449+03 DYS 
7.8143215+03 PTR 

- l. 7447706+02 OSMP 
7. 7660259+03 VT 

-1.8173208+03 ozs 
8.3626625+01 AZR 
5.4468762-01 RSMP 
8.6744523+02 SEASV 

- 1.2887124+03 DY -7.2864092+03 
B.4608397+03 PTH -2.5 196308+01 

DZ 
4l 

-7.8314065+02 
-1.0374936•02 

3. 5610285+01 
-B.0684936+~1 

-4. 1028>7 2•03 
1.1487536•0 2 

l .587\353+04 
3.2320163+02 

DXG - 1.2268322+04 OYG -1.2140265+04 DZG -4. 1028364+03 
VE 1. 7740660+04 PTE - 1.1715604+01 AZE -1.0 068243+ 02 

3.9327057+03 OXMP 
- l .36 15999+02 VHP 

3.9327057+03 DXME 

9.4872312+04 DXM 
l.0355824+02 LOH 

-2. 1329639+07 RAS 

2,9463913+01 RAN 
1.3924880+02 INHP 

-4. 5903360+00 SLR 

7.8980947+03 OYMP 
8.4608397+03 PTHP 
7•8980947+03 DVHE 

-3.2136544+03 DYH 
2. 7696321+02 VM 

-3.9856 183+01 LOS 

1. 0161736+00 APF 
4.0 343637+00 APO 
8.0699206+04 PER 

-3 .0291399+03 DZMP 
-2. 5196307+01 AZMP 
-3. 0291399+03 DZME 

-4.2013485+02 DZM 
3.2680208+03 ARGM 
1 .3354879+02 DES 

- 1.5737825+02 RP 
3 .9833782+05 TFP 
7.2690054+02 HTA 

- 1.7384&99 .. 0£ 
8.942£5bl•Ol 

- 1. 7384699•~2 

-4.1937117+0< 
1.0808487•J 2 

-1.5530.266+01 

4. 489749!>•04 
l.602b8bb+02 
3.6000000+0< 

8.7066565-01 PX -9.1697979-01 PY -3.5121541-01 Pl - 1.8919776-0 1 
-4. 54032~2-0l SXO 0.0000000 SYD 0 .0000000 SZD O. COOOOOO 

FEB. 1971, 4 HRS., 19 MINS •• 60.000 secs. G.M.T. USNM USFT I ScC 

6 DAYS, HRS . t MINS., .ooo secs. G.E.T. RAGR .2016360921 91215+003 

RXYl 
ROXYZ 

- .13791442470772006•002 
-.15621843676157099+000 

.66464233131448922+001 
-.12882489491983805+001 

• 38924256716634588•001 
-.72611056399770599+000 

SELENOCENTRIC 
XL -7.5520948+02 YL 
RL 1.8192553+05 DECL 

SELF.NOGRAPHIC 
XS 1.7988685+05 

ALTS 1.8098703+0 5 
LTS - 1.5846296-01 
LIN 6.6804664+00 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -4.7496811•04 y 
R 5.4402139+04 DEC 

-1.6278980~05 ZL 
-2.6514013+01 RAL 

-2.3469119+04 ZS 
-4.3087164+00 LONS 

4.0402071+01 LTE 
1.3253150+02 LAP 

2.2889840+04 
l >42 65201+01 RA 

-8.1214591+04 DXL 
-9.0265834+01 VL 

- 1. 3668142+04 
- 7.4331669+00 

4.4743639+00 
6. 3631170+01 

DXS 
VRS 
LNE 

DR 

2.2993749+03 DYL -7.0416846+03 OZL 
8.3198553+03 PTHL 7.3625709+01 All 

7.8000521+03 DYS 
8.0074868+03 PTR 

-l.H50751+02 DSMP 
7.9824062+03 VT 

-1.6205323+03 ozs 
8.5464026~01 AZR 
5.4077185-01 RSMP 
6.3327203+02 SEASV 

l. 3405255+0 4 
l. 5426948+02 

DX -9.0805167+02 DY - 7 .4882110+03 OZ 
V 8.6436038+03 PTH -2 .3148308+01 Al 

-3.7878157• 03 
9.61360ll+Jl 

- 8.0802654•02 
-1. 0926074+ 0< 

3.513<t232+0l 
-7.6334166+01 

-4.2206664+03 
1.1605602•0< 



GEDGR APH IC 
XG 3,5710679+04 YG 
ALT 5.0Q58q06+04 LAT 

EARTH-MCON PLANE 
XMP -3.6233759+04 VMP 
RMP ~.4402139+04 DEMP 
XME -3.623375q+04 YHE 

PLANCTARY COORDINATES 
X~ - 4.6741,12+04 YM 
RM 2. 1357577+05 OoM 

XSUN 5.B96 1C6 1+07 YSUN 

-3.8789678+0~ ZG 
1 ,4271002+01 LON 

-4,0399386+04 ZMP 
4.0271525+00 RAMP 

-4,0399386+04 ZME 

l.8567964+05 lM 
2.6297179+01 RA M 

-4,9149751+07 ZSUN 

GErCENTRIC OSCULATING ELEMENTS 
$M A 2.2153338+05 ECC 7,9733540-01 IN C 

VH - 5 ,8512600+02 RNHP l.41 554 77+0 2 APMP 
TA -5.2688425+01 EA - 1,8881843+01 MA 

GE OCE NTRIC UNIT VECTOR S 

J £1tJ 

l. 3405254+04 
3 .1 263339+02 

DXG -1,3581773+ 04 OYG -9.1967753+03 DZG 
VE 1.6936920+04 PTE -1.1574519+01 AZE 

3,8206194+03 DXHP 
-1.3188858+02 VHP 

3,8206194+03 DXME 

9,46 19847+04 OXM 
1,0412961+02 LOM 

-2.1312515+07 RA S 

2,946406 1+01 RAN 
1. 3925359+02 INMP 

-4.097712 1+00 SLR 

801812808+03 OYHP 
8,6436036+03 PTMP 
8.1812808+03 OYME 

-3.2074266+0 3 DVM 
2.6249352+02 VM 

-3.9814477+01 LOS 

1.0159839+00 APF 
4,0344061+00 APO 
8.0694915+04 PER 

-2. 7814478+ 0 3 DlHP 
-2.3148306+01 AlMP 
-2.7814478+03 DlHE 

-4.4652642+02 DZH 
3.2671594+03 ARGM 
1.1854943+02 DES 

- 1.5737504+ 02 RP 
3.9816979+05 TFP 
7.2648596+02 MTA 

-4.2206bo 3+03 
-1. 0214447+0 2 

-2. 0513098+02 
8.9758018+01 

-2. 0513098+0 2 

-4.328, 073+0 2 
I o0860410+J 2 

- 1 .55 17375+01 

4.489bq74+J4 
1.6026925+ 0; 
3. 6000000+0< 

WX 9, 721 6 453-03 WY -4.9180021-01 
OX 3,9888,95-0 1 QY -7. 96 71288-0 I 

wz 8,7066440-01 PX -9.1695862-01 PY -3.5125650- 01 Pl 
Ql -4.5402397-0 1 SXO 0,0000000 SYD 0,0000000 SlO 

- 1.8n2403-01 
0.0000000 

• -.•••• CSM I EARTH REF, /PHASE 102- 12 
ME AN-OF-EPOCH 1971 

.15 3000000~~0000+003 HRS, FROM LAUNCH 

RE STh <T COORDINATES ( ER ANO ER/HR l 

FEB. 1971, 

6 OAYS, 

HRS., lq MINS., 60.000 SECS. G.M.T. USNM USFT I SEC 

HRS., MINS. , .000 SECS. G.E.T. RAGR .2 16677 159lbj540+0u3 

PXYZ 
ROxvz 

-.1391 1391522587270+002 
-.822279 12854064213-001 

.53419256636540402+001 
-. 13 201678907580314+001 

.3 15677148 q90120 21+001 
-.7448055 1004322513+000 

SE LEN OCENTRIC 
XL 1. 300 404 7+02 VL 
RL l .B671658+05 DECL 

Sf LENOG RAPHIC 
XS l. A 457378+~5 

AL TS 1. A5 77 808+05 
LT S -l. 57194q8-0I 
LI N 6.215ae0o+on 

GEOCE NTRIC 

YS 
LATS 

LNS 
LAN 

- 4 . 7909 QOB+0 4 V 
5.2 459619+04 DE C 

GEOG RAPHIC 
XG 2 . 7435~38+04 VG 
ALT 4.9016181+04 Ll\T 

EARTH- ,.,CON PLANE 
XMP -3 .167439 1+04 YMP 
RMP 5. 245962 0+1)4 OEMP 
XME -3. 1!>743q l+ 04 YME 

PLA NETA RY COURUINATES 
XM -4.86 39~48+04 YM 
RM 2.1364784+05 DE!i4 

XS UN 5 . 9('100 'JO 8+07 Y SUN 

-l.b70 1004+0 ~· ZL 
-2.6560077+01 RAL 

- 2 .436026R+04 Z S 
- 4.3474028+00 LONS 

3,q8Gb214+0 1 LTE 
1. 282 1525+02 LAP 

1 . ~H72 3 7+ 04 
1 . 19606 35+ 01 RA 

-4,337 16 07+04 lG 
I , 1965742+01 LON 

-4 . 16 54943+04 ZMP 
4.032b6 1l +OO PAMP 

-4.1654943+04 ZME 

L.8540728+05 ZM 
2 .6209754+01 RAM 

-4,qi 102 31+07 lSUN 

GEOCE NT RIC OSCULAT ING ELEMENTS 
SMA 2. 2145687+05 ECC 7.9726748-01 I NC 

VH -5.7409657+02 RNMP l.4103457+02 APMP 
TA - 4.7 5 45B92+0 l EA - 1 .68 3 0766+0 1 MA 

GfOC, NT R IC UNIT VECTOPS 
"X 8 . 7204811-03 WY -4.9180224-01 
QX 3,0893C76-0 l QV - 7 .9669527-0 1 

*** *** CSM I EARTH REF. /PHASE 102- 73 
~EAN-OF-EPOCH 1971 

wz 
Ol 

. 154000000000000+003 HRS. FRO M LAUNCH 

•<START COORD IN ATES ( ER ANO ER /HR I 

-8 , 3487697+04 OXL 
-B .9749546+0 l VL 

- 1 .4153809+04 
-7. 5 183 100+00 
4. 4215464+00 
5. 7352295+01 

ox s 
URS 
LNE 

DP 

2. 722%86+03 OVL 
8.6225968+03 PTHL 

8.03712 13+03 DYS 
8,1967877+03 PTR 

- 1.7453833+02 DSMP 
8.1880016+03 VT 

-7.2008949+03 DZL 
7 , 17 31540+01 AZL 

- 1 .379 74q9+03 DlS 
8. 7346925+0 l AlR 
5,3685692-01 RSHP 
3.7941566+02 SEAS V 

-3.8835200+03 
q, 5277356+0 l 

-8. 2%4043+02 
- 1. 2352728+02 

3.4658491+01 
-7.1436938+01 

1.0871711+04 OX - 4.779665q+o2 DY -7,6737464+03 DZ -4.32979 96+0 3 
1, 5899 338+0 2 V 8.8239447+03 PTH -2.0928412+01 AZ 1.1712868+ 02 

1 ,0871711+04 DXG -1.4250104+04 OYG - 6.2871509+03 OZG -4.3298002+03 
3,0231622+02 VE 1.6166042+04 PTE -1.1244291+0 1 AZE - l .0370q91+0 2 

3.6892344+03 OXMP 
- 1 .2724933+02 UMP 

3.6892344+03 DXME 

9.4 359409+04 DXM 
l.04~997q+o2 LOM 

-2.1 205380+0 7 RAS 

2.94f.41172+0 1 RAN 
l.3G25773+02 INMP 

-3.6G42q56+00 SLR 

8.4628866+03 OYHP 
8.823q445+03 PTMP 
8,4628866+03 CVHE 

- 3.2009352+03 OYH 
2.4802263+02 VM 

-3.9 77 2776+0 1 LOS 

1.0158441+00 APF 
4,0344667+00 APO 
8.069 10 zq+04 PER 

-2.4868529+03 DlMP 
-2. 0q2B4ll+OI AlMP 
- ?.·4868529+03 DZME 

-4.7285155+02 OZM 
3.2663036+03 ARGM 
1.0355007+02 DES 

- 1 .57372 18+02 RP 
3 . 9801 72 3+05 TFP 
7.2610963+02 MTA 

-2.389820 1+0 2 
9, 0120534+01 

-2.39qs 20 1+02 

-4.4627909+0~ 
l .091.DJ2+J2 

- 1.5 504475+0 1 

4.4896509+04 
l . t-02o97b+0 2 
3.6000000+ 04:: 

8.70t6327-0I PX - 9.l6q395t-Ol PY -3.512q360-0I Pl - 1.9q24741-01 
-4.54016.38-01 SXO 0.0000000 SVO 0.0000000 SlO 0.0000000 

FEB. 1971, 6 HR S, , 19 MINS., 60.000 SECS. G.H.T. USN H USFT I SEC 

6 DAYS, 10 HRS., MINS., . 000 SECS. G.E. T. RAGR .2317182261356 o5+0J3 

RXYZ 
POXYZ 

- . 139520605402675 12+0 0 2 
.562580220602783Q7-00 3 

.40074980035144q76+001 
-. 1347847191168558 7+001 

.24034221 145264528+001 
-.761353287457q86 45+00 0 

SE Lf NOCENTR IC 
XL 2.4813<;43+03 YL 
RL 1.9162450+05 DECL 

SELENOGRAPHIC 
XS l.8940q3Q+05 VS 

ALTS 1 .9068~00+05 LATS 
LT S -1.55921,88-01 LN S 
LI N 5,82585 14+00 LAN 

GEOC ENTRIC 
-4. 805 3 069+04 y 

5.067'353+04 DEC 

GfOGP APHIC 
XG l.8ct36432+04 YG 
ALT 4.723272~+04 L AT 

f ti RTH-M CON PLAl\I E 
X"IP - 2.6 9 60q65+04 YMP 
P~P 5.067 6 355+04 OE~P 
XM F - z .tiq6 ·)~65+04 YME 

P LAN ETARY COURD JNATES 
XM - 5 . 0 534463+04 Y ~ 

RM 2 .1 3 71949+')5 OEM 
XS UN 5 .9040725+07 YSUN 

- 1.7131778+00 ZL 
-2. ~604076+0 1 RA L 

-2.5oq4060+0• zs 
-4.3849910+00 LON S 

3,qH03bO+Ol LTE 
l .2l 727Q9+02 LAP 

1. 3801557+04 
9,4005290+00 RA 

- •.6270852+04 ZG 
9.40473 10•00 LON 

-4.2763 1 67+04 ZMP 
4.00 23479+00 RAMP 

-4.2763167+04 ZME 

1 ,85 11934+05 ZM 
2 .6120138+0 1 RAM 

-4.9070686+07 ZSUN 

-A. 5813805+04 OXL 
-s.ql70 176+0 1 VL 

-1.465 11 95+04 
-7.5472052+00 

4 . 3803932+00 
5. 2%7937+0 l 

oxs 
UR S 
LNE 

DR 

3.lq74513+03 DYL 
8.9J0q454+03 PTHL 

8.2634071+03 DYS 
8.3781555+03 PTR 

- 1.7456952+02 OSMP 
8,3755826+03 VT 

-7.3355297+03 DZL 
6,q687q44+01 All 

- 1 . oql5961 +0 3 Ol S 
8,8580048+01 AlR 
5.3294221-01 RSHP 
2,0761308+02 SEASV 

-3.965866 7+ 03 
9.4450305+J 1 

-8.4735>68+0 2 
1.7911656•02 
3.4183063+01 

- 6.6082618+01 

8.2 772260+03 
l .63q75 15+0 2 

OX 3.2701128+00 DY -7.8346379+03 OZ -4.425522 0+0 3 
V 8,9981556+03 PTH -1. 8530403+01 AZ 1.1805269+02 

8. 2772257+03 
2.•225692+02 

OX G -1.4353608+04 DYG -3.5339485+ 03 DlG -4.4255223+03 
VE l.543Q4q3+04 PTE -1.0681300+0 1 AlE - l .05342•o+G< 

3,5370754+03 OXMP 
- 1. 2223027+02 UMP 

3.5370754+03 DXM E 

q,4091 029+0 4 OXH 
1.0526876+02 LOH 

- 2.1278234+07 RAS 

8.7353291+03 OVMP 
8,9981556+03 PTMP 
8. 7353291+03 OVME 

-3.194 1812 +03 OYH 
2.3355054+02 VH 

-3.9731082•01 LOS 

-2.1412816+0 3 DlHP 
-1.8530403+ 01 AZHP 
- 2.1412816+03 OZHE 

-4.9910836• 0 2 OlH 
3.2654533+03 ARGM 
8.8550694+01 DES 

-2.7521593+0 2 
q.QSOtJ9~4+:H 

-2. 7521593+02 

-4. 5%5533+02 
1. 09b4164+ 02 

-1. 549 1570+ 01 

• 

• 

~· 

( 



) 

II 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2138864+0·5 ECC 7.9720683-01 INC 

VH -5. 6381109+02 RNMP 1.4051500•02 APMP 
TA -4.2024321+01 EA - 1.4704162+01 HA 

GEOCENTRIC UNIT VECTORS 

2 ,9464309+01 RAN 
1 , 3926125+02 INMP 

-3. 1101557+00 SLR 

899 

1.0157466+00 APF 
4,0 345335+00 APO 
8.0687579+04 PER 

- 1.57369•6+02 RP 
3.978Bll7+05 TFP 
7.2577408+02 MTA 

lt,4891>102•04 
l.6027020+0 2 
3.6000000•02 

WX B.7196754-03 WY -4.91B0403- 0l WZ B,7066226- 01 PX - 9.1692259-01 PY -3.5132675-01 Pl -1.8926816-01 
OX 3,9B96978-0l QY -7.9667954-01 Ql -4.5400967-01 SXO 0.0000000 SYO 0.0000000 SlO 0,0000000 

•••••• CSM I EARTH REF, /PHASE 102- 74 
MEAN-OF -E POCH 1971 

• 155000000000000+003 HRS, FPOH LAUNCH 

RF.START COORDINATES I ER ANO ER/HR I 

FEB . l97l, 7 HRS .. 19 MINS., 60.000 secs. G.M.T • 

6 DAYS, 11 HRS ., 0 MINS., . 000 SECS. G.E.T. 

USNM USFT I SEC 

RAGR .24675929310Bl90+003 

RXYZ 
RDXYZ 

-.13907361351670772+002 
.92049363040521131-001 

.2648203022191B 253+001 
-. 1369605 80885 92980+00 l 

.l635149754B077476•001 
-.77456327292969930+000 

SELENOCENTRIC 
XL 4.52B8713+03 YL 
RL 1·%63615+05 DECL 

SELENOGRAPHIC 
XS 1,9436665+05 

ALTS 1,9569765+05 
LTS - !, 5465B49-0 l 
LIN 5.5027127+00 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -4. 7896028+04 y 
R 4.90B0752+04 DEC 

GEOGRAPHIC 
XG 1.0519350+04 VG 
ALT 4,5636970+04 LAT 

EARTH-M CON PLANE 
XMP -2.2100171+04 YMP 
RMP 4.9080752+04 OEMP 
XHE -2,2100111+04 YME 

PLANEURY COORDINATES 
XM -5,2424899+04 VM 
RM 2.1379073+05 DEM 

XSUN 5, 9080 509+ 07 Y SUN 

-1.7569562+05 ZL 
-2,6644905+01 RAL 

-2.5644215+04 ZS 
-4,4209977+00 LONS 

3·8B84512+0I LTE 
1,1911042+02 LAP 

9.1202352+03 l 
6,58B4193+00 RA 

-4. 7608311+04 ZG 
6o59148BO+OO LON 

-4,3694325+04 lMP 
3,Q287736+00 RAMP 

-4, 3694325+04 ZME 

l ,B 4615B6+05 ZM 
2.6028346+01 RAM 

-4.9031113+07 ZSUN 

GEOCENTPIC OSCULATING ELEMENTS 
SMA 2.2132923+05 ECC 7,9715394-01 INC 

VH -5.5447102+02 RNMP 1,3999607+02 APMP 
TA -3,6121599+01 EA - 1.2504219+01 MA 

GEOCENTRIC UNIT VECTORS 

- 8.BIB3395+04 DXL 
-B,B523423+01 VL 

- 1.5157583+04 
- 1. 5160405+00 

4.3329095+00 
5,399B419+01 

5,6313470+03 
1. 69 21 B95•02 

oxs 
VRS 
LNE 

DR 

ox 
v 

3.7222215+03 DYL 
9,2'402292+03 PTHL 

B,4697747+03 DYS 
8.5466548+03 PTR 

-1. 7460108+02 OSMP 
B,536671B+03 VT 

-7.435Bl95+03 DZL 
6.7496979+01 All 

-7.5434765+02 DZS 
8. 7230444+01 AlR 
5.2902B06-0l RSMP 
4,1296616+02 SEASV 

5,3505578+02 DY -7.9611144+03 
9.1616810+03 PTH -1.5952900+01 

oz 
AZ 

-4. 0293293+03 
9, 3645352+0 I 

-B.5976004+J£ 
1.1933489+0 2 
3.3707943>01 

-6. 03070B9+01 

-4.5 023077+0 3 
1.1B7830l•O < 

5 .6 313470+03 
2 .a 245966+02 

DXG -l.39901B2•04 DYG -l,027B322+03 DZG -4,5 023061+03 
VE 1.4732699+04 PTE -9,B420062+00 AlE -1.0698860+02 

3. 3628322+03 OXMP 
- l . 16829B5+02 VMP 

3,3628322+03 OXME 

9,3814742+04 OXM 
l.05B3653+02 LCM 

-2. 1261076+07 RAS 

209464410+01 RAN 
1,3926416+02 INMP 

-2.6153686+00 SLR 

B.9B90391+03 DYMP 
9,1616BOB+03 PTMP 
8,9890391+03 CYME 

-3.1B71657+03 OYM 
2.1907724+02 VM 

-3, 9689393+01 lOS 

l,Ol56B59+00 APF 
4,0346184+00 APO 
8,06B4592+04 PER 

- l.74221B3+03 DZMP 
-1.5952900+01 AZMP 
-l.74221B3+03 DlME 

-5.25294B7+02 DlM 
3.2646084+03 ARGM 
7,3551314+01 DES 

-1,5736745+02 RP 
3 .9176270•05 TFP 
7.254Bl99+02 MTA 

- 3.1345141+0 2 
9. 091882 ••Ji 

-3. 1345141+0 2 

-4.7297946+02 
1.1015995+02 

- 1.5476655+01 

4.4895704+04 
1. 602705b•0 2 
3.6000000•02 

WX 8, 7191813- 03 WY -4,91 B055b-OI WZ B.7066140-01 PX -9.1690762-01 PY -3.5135611-01 Pl - l,892B622-0t 
QX 3,9900421- 01 QY -7.9666565-01 Ql -4.54003BO-Ol SXO 0.0000000 SYO 0 . 0000000 SZO 0.0000000 

**ill*** CSM I EARTH REF, /PHASE 102 - 75 
MEAN- OF - EPOCH 1971 

.156000000000000+003 HRS, FROM LAUNCH 

RESTART COORDINATES I ER AND ER/HR I 

FEB. 1971, HRS,, 19 MINS., 60 . 000 secs. G.M.T. 

6 DAYS, 12 HRS., 0 MINS., .ooo secs. G.E.T. 

RXYl 
RDXYZ 

-.1376617644332b615•002 
.19156B71512077009•000 

.1270B71837B347079+001 
-. 13B3607869251B422+001 

• 855 72928259002291•000 
-.78347176705550002+000 

SELENOCENTRIC 

USNH USFT I SEC 

RAGR .261B00360060515+J03 

XL 6,9013031+03 YL -1.eo12010+05 ZL -9.0583502+04 DXL 4,2934221+03 DYL 
9,5444917+03 PTHL 

- T.4910952+03 OZL 
6,5167054+01 All 

-4. 067•4Z7+03 
9 .2B54B91•0 1 RL 2.0173311+05 DECL -2,6681239+01 RAL -B, 7B05783+01 VL 

SELENOGRAPHIC 
XS 1.9943869+05 

AL TS 2.0079461+05 
LTS -1.5338987-01 
LIN 5,2397Bl9+00 

GEOCENTRIC 

vs 
LATS 

LNS 
LAN 

x -4.7409796+04 y 
R 4,7702520+04 DEC 

GEOGRAPHIC 
XG 2.4296596+03 VG 
ALT 4,425B630+04 LAT 

EARTH-~OON PLANE 
XMP -1.7104642+04 YHP 
RMP 4.7702521+04 DEHP 
XME -1,7104642+04 YME 

PLANETARY COORDINAiES 
XM -5,4311100+04 
RM 2 , 1386156+05 

XSUN 5,9120262+07 

YM 
OEM 

YSUN 

-2 .5979340+04 ZS 
-4.454B6Bl+OO LONS 

3.B37867l+OI LTE 
1. 1441648+02 LAP 

4,3767982+03 l 
3,5420046+00 RA 

-4,7549362+04 ZG 
3,5437127+00 LON 

-4.44 17B05+04 ZMP 
3, B04BB4B+OO RAMP 

-4.4417B05+04 lME 

l,B4496B9+05 ZM 
2, 5934392+01 RAM 

- 4 , B991516+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SHA 2.2127919+05 ECC 7.9710932- 0I INC 

VH -5,4629403+02 RNMP 1,3947776+02 APMP 
TA -2, 9849B24+01 EA -1.0235520•.01 MA 

GEOCENTRIC UNIT VECTORS 

- 1. 5669377+04 
- 7,4216901+00 

4.28509B6+00 
- 1.2911455•01 

2.947074B+03 
1.7472549+02 

DXS 
VRS 
LNE 

DR 

ox 
v 

8.6455897+03 DYS 
B.6966118+03 PTR 

-1.7463301+02 OSMP 
8.6619707+03 VT 

-3.6B83307+02 DZS 
8 ,4884336+0! AlR 
5,2511443-01 RSHP 
7,7544729+02 SEASV 

-B. 6533183+02 
1.0441990+0 2 
3. 3233131•01 

-5,413949b+Ol 

1.1135324+03 OY ' -8 .0425043+03 
9,3092194+03 PTH -1,3201258+01 

oz -4.5540901+03 
Al l.192b9Bl+O; 

2,9470747•03 
2. 7292513+02 

DXG - 1.3266572+04 OVG 1.1726656+03 OZG -4,5540902+03 
VE 1.4075398+04 PTE -8.6878245+00 ALE - l.085703B+O; 

3,1654901+03 OXMP 
-1,1106096+02 VMP 

3,1654901+03 OXME 

9,3530576•04 
1.0640306+02 

-2 .1243907•07 

OXM 
LOH 
RAS 

2.9464492+01 RAN 
1,3926646+02 INMP 

-2.12001B5+00 SlR 

9.2126929+03 OYMP 
9.3092192+03 PTMP 
9.2126929+03 OYME 

-3. l 79B89B+03 
2.0460270+02 

-3.96H710+01 

OYM 
VM 

LOS 

l .Ol5651t6+00 APF 
4.0346974+00 APO 
8. 0682092+04 PER 

-1.2896505+03 DlMP 
- l.320125B+Ol AZMP 
-1.2896505+03 OZME 

-5 .5140910+02 OZM 
3.2637689+03 ARGM 
5.8551929+01 DES 

- 1.5736554+02 RP 
3.9766290+05 TFP 
7.2523597+02 MTA 

-3.5306690•02 
9,13432 48•01 

-3.5300690+02 

-4.8624753+02 
l .1 067796+J2 

-1.5465733•01 

4.48954B5+04 
l.60270B7+02 
3.6000000+02 

WX B,71B9355-03 WY -4,91B0683-0l Wl B.7066069-01 PX -9.1689451-01 PY -3.5138191-01 Pl -l.B9301B5-0I 
QX 3,9903435-01 QY -7,9665350-01 QZ "4 ' 5399866-01 SXO 0.0000000 SYO 0.0000000 SlO 0 . 0000000 

•••••• 
T 

CSM I EARTH REF. /PHASE 102- 76 
MEAN-OF-EPOCH 1971 

.157000000000000+003 HRS. FROM LAUNCH 

FEB. 1971, 9 HRS., 19 MINS., 60.000 SECS, G.H.T. USNM USFT I SEC 

6 DAYS, 13 HRS . , 0 MINS., .ooo secs. G.e.T. RAGR ,2T6B41427052B40+J03 



900 

RE START COORDINATES I ER AND ER/HR I 

RXVZ 
ROXVZ 

-.13521991589126810+002 
• 29775910419 802 2 80+000 

- . 11 58 13724624 64093+000 .69991050634071188-001 
-.78702978008912952+000 -.1380020 5115295639+001 

SE LENOCENTRIC 
XL 9.6240743+03 VL -1.8456133+05 ZL -9.299752l+D4 OXL 4.0031402+03 OVL 

9.8366451+03 PTHL 
-7.4907044+0 3 DZL 

6.2714494+01 AZL 
-4.0753102+03 

9 . 2073143+01 RL 2.0689138+05 DECL -2 .6711561+01 RAL -8 .7014975+01 VL 

SELENOGRAPHIC 
XS 2.0460302+05 

ALTS 2.0595289+05 
LT S - 1. 5212 119- 01 
LIN 5.0308554+00 

GEOCF NHlC 

vs 
LATS 

LNS 
LAN 

-2. 6072715+04 ZS 
-4.4859 911+00 LONS 

3.7872834+01 LTE 
1.0971054+02 LAP 

x -4.6568040+04 v -3.98854 77+0 2 l 
4.6571171+04 OEC 2.9655461-01 RA 

GEOGRAPHIC 
XG -5.15 13525+03 VG -4.6284765+04 lG 
ALT 4.3 127238+04 LAT 2.0670146-01 LON 

E ARTH-~OON PLAN E 
XMP - 1.199 38 10+04 VMP 
RMP 4.6571172+04 DEMP 
X"E -l .1993810+04 VME 

PLANETARY COORDINATES 
XM -5.6 192915+04 VM 
RM 2. 1393 197+05 DEM 

XSUN 5.Q l 59184+07 YSUN 

-4.4903816+04 ZMP 
3.6249609+00 RAMP 

-4.4903816+04 lME 

1 .8416247+0 5 lM 
2.5838295+0! RAM 

- 4.8q51Rql+07 ZS UN 

GEOCENTRIC OSC ULATING ELEMENTS 
SMA 2.2 123901+05 ECC 7.970734 2-01 INC 

yH -5 .30502 72+02 RNMP 1.3896006+02 APMP 
TA -2 . 32390 21+01 EA - 7.90544 26+00 MA 

GEOCENTR IC UNIT VECTORS 
WX 8.7188720-03 WV -4. 9180782- 01 
QX 3.9906C73-0 l QV -7 .9664288-01 

* ** *** CSM I EARTH REF. /PHA SE 102- 71 
MEAN-OF-EPOCH 1971 

Wl 
Ql 

.15800?000000000+003 HR S. FROM LAUNCH 

RES TART COORDINATES I ER AND ER/HR I 

-1.618208'!+04 
- 7 .2621035+00 

4.2369658+00 
l 04901920 +01 

DXS 
YRS 
LNE 

DR 

8.7794406+03 DYS 
808219216+03 PTR 

- 1. 7466531+02 DSHP 
8.7421533+03 VT 

6.0684853+01 DZS 
8.2289210+01 AZR 
5.2120135-0l RSHP 
1.1836617+03 SEASV 

-8. 6258028+0 2 
9. 8715547+01 
3.2758625+01 

-4. 7618587+01 

2.4104453+ 02 
-1.7950928+02 

DX 1.7307858+03 DV -8.0681536+03 DZ -4.5747719+03 
V 9.4350017+03 PTH -1.0289378+01 AZ l .l94o320+J2 

2 .4104452+02 
2.6364929+02 

DXG - 1.2290849+04 OVG 3.0398157+03 OZG -4.5747720+03 
VE 1.3462318+04 PTE - 7.1914812+00 AZE -1.0999061+ 02 

2.9444765+03 DXMP 
- 1 .0405459+02 VMP 

2.9444765+03 DXME 

9 .3238565+04 OXM 
1 .0696836+02 LOM 

-2.1226726+07 RAS 

2.0464558+01 RAN 
1. 3926823+02 INMP 

-1 .6 241984+00 SLR 

9.3938934+03 OVMP 
9,4350017+03 PTMP 
9.3938934+03 DVME 

-3.1723544+03 DVH 
1.9012693+02 VM 

-3. 9606033+01 LOS 

1.0156452+00 APF 
4.0347823+00 APO 
8.0680095•04 PER 

- 7.8703612+02 DZMP 
-1.0289378+01 AlMP 
-7.8703612+02 DlME 

-5. 7744925+02 DZM 
3.2629346+03 ARGM 
4.3552540+01 DES 

- 1.5736388+02 RP 
3.9758273+05 TFP 
7.2503839+02 MTA 

-3.9319162+02 
9.1772957+ 0 1 

-3.9319162+02 

-4.994blb4+02 
I. l ll9567+02 

- l.545l805+01 

4.48<J5274+04 
1.602 7113+ 02 
3. 6000000+0 2 

A. 70 66013-0 1 PX - 9.1688303-01 PV -3.5140458-01 PZ -1.8931536-01 
-4.53994 10-0 1 SXO 0.0000000 SYD 0.0000000 SZO 0.0000000 

FEB . 1971, 10 HRS., 19 ~INS •• 60.000 secs. G.M.T. USNM USFT I SEC 

6 DAYS, 14 HRS., MI NS., .OOO SECS. G.E.T. RAGR .291882494025165+003 

RXVZ 
ROXYZ 

- • 13169134810 041470+002 
.40849571151132 816•000 

-. 1501433 5577528 029+00 l - .71623521002844596+000 
-.13812430855249198+001 - • 784 .31104 756651117+000 

SELENOCENTR IC 
XL 1. 271 6564+04 VL 
RL 2. 12os 173+05 DEa 

SELENOGRAP HI C 
XS 2 .09 83149+05 

ALTS 2.1 1143 23+05 
LT S - l.~0~5227-01 

LIN 4.869Q~ 17+00 

GEOCENTP IC 

YS 
LATS 

LNS 
LAN 

x -4.535 3625+04 y 
F- 4.'i714138+04 DEC 

GECGR APH IC 
XG - 1. 2 1 05209+~4 VG 
~LT 4.227t) l38+04 LAT 

Ell.R TH-fltlCON PLANE 
XMP -6.7q42332+03 YMP 
RMP 4.5714038+04 OEHP 
XME -6.7942332+03 VME 

PLANETARY COORDINATES 
XM -5.8070188+04 YM 
RM 2. 1400198+05 DE• 

XSUN 5 . 91 99'>74+07 YSUN 

-1.8898349+05 ZL 
-2.6 7 34 193+01 RAL 

-2.59C0521+04 ZS 
-4 .5137202+00 LONS 
3.736700 1+01 LT E 
l. 05Ci621:0+0 2 LAP 

-5. 17083 73+0 3 
-3.0931035+0 1 RA 

-4. 40130'16+04 ZG 
-3.0q46609+0 0 LON 

-4.5125633•04 ZMP 
3.3857839+0 0 ~AMP 

-4.5125633+04 ZME: 

1 ·8381265+05 IM 
2.5740070+0 1 RAM 

-4.8912241+07 lSUN 

G(CCENTR IC OSCULATING ELEMENTS 
SMA 2.2120Q06•0' ECC 7. 9704665-01 INC 

VH -c::i. 3430 83 6+1J2 R~MP 1. 3844294+02 APMP 
TA -l.6339h01+0l EA -5,5243 738+0 0 MA 

GFOCE NTR l C UN IT VECTORS 
WX 8. 7189210-03 WV -4.9180852-01 
QX 3.9908397-01 QY -7 .966336 1-01 

*'°'**** CSM / . EAPTH REF . /PHASE 102- 7 8 
MEAN-OF-EPOCH 1971 

lil 
Ql 

. 15Q OQ0 000000000•003 HRS . FROM LAUNCH 

PES TART COORDINATES l ER AND E•IHP I 

-9.5405407+04 DXL 
-&.6 150409+01 VL 

-t.6 6QQ369+04 
-7.0367034+00 
4. l885l4<J+OO 
1.05138446+01 

DXS 
VRS 
LNE 

DR 

5.5390258+03 DYL 
l .01nes84+ 04 PTHL 

8. 8603437•03 ovs 
8.9165671+03 PTR 

-1. 7469796+02 OSHP 
8.7690199+03 VT 

-7.4253452+ 03 OZL 
6·0164436+01 Ail 

5.2589877+02 ozs 
7.9562297+01 AZR 
5.1728896- 01 RSHP 
1.6153817+03 SEASV 

- 4. 0463535+03 
9.129b023+Jl 

-8.502't06l+O t: 
9. 5707012+01 
3.2284421+01 

-4. 079976 7+01 

- 2 .4 666664+03 OX 2.3744650+03 DV -8. 0287585+03 OZ -4.5589733+03 
-l.734Q570+02 V 9.5332723+03 PTH - 7.2409433+00 Al 1.1931630• 02 

- 2. 4t>~6664+03 

2.5402 180+02 
OXG - 1.1165944+04 OVG 4.5745764+03 OlG -4.5589734+J3 
VE 1.2899198+04 PTE -5. 3444404+0D AZE - l.111339&+J2 

2 .6998112+03 DXMP 
-9. 8562289+01 VHP 

2.6 <98112+03 DXME 

9 .2938741+04 DXH 
1.0753240+02 LOM 

-2. 1 209 534+07 RAS 

l. 9464604+01 RAN 
l.3<?26951+02 INMP 

- 1.1280094+00 SLR 

B.7065974-0 1 PX 
-4.5398995- 01 sxo 

9.5203710+03 DVHP 
9.5332722+03 PTMP 
9.5203710+03 DVME 

-3.1645608+03 DVH 
1.7564990+02 VH 

-3.9 564363+01 LOS 

1.0156494+00 APF 
4.0348611+00 APO 
8.0678618+04 PER 

-9.1687292-01 PV 
0.0000000 svo 

-2.4203820+02 DZHP -4.3270842+02 
-7.2409433+00 AZHP 9.2195966+01 
-2.4203820+02 OZHE -4.3270842+02 

-6.0341336+02 DZH 
3.2621054+03 ARGM 
2.8553144+01 DES 

-1.5736243+02 RP 
3.9752299+05 TFP 
7.2489119+02 MTA 

-3.5142465-01 Pl 
0. 0000000 s lO 

-5. 1261983+0 2 
l. l 17130B+G2 

- 1.5439867+01 

4. 4895119+04 
1. 6027134+0 2 
3.6000000+02 

-1.8932711-01 
o.ooouoou 

FEB. 1971, 11 HRS., 19 MINS .. 60.000 secs. G.M.T . USNM USFT I SEC 

6 DAYS, 15 HRS., MINS., . 000 SECS. G.E.T. RAGR • 306923560997490+303 

FIXYZ 
ROXYZ 

- .12704421392309721+002 
.52095202659382187+000 

- .2 8741952314959942+001 -.14963196525472321+001 
-.13621770719537661+001 

SEL ENOCENT R l C 
XL l.t.1895~3+04 Yl -1.9334600+05 ll -9. 77 84363+04 OXL 
RL 2.1727071+05 OECL -2.6747388+01 RA L -8.5213574+01 VL 

SE LENOGRAPHIC 
XS 2. 150899 1+05 VS - 2.5445090+04 ZS -1.7188293+04 oxs 

ALTS 2 .163322 1+05 LATS -4.5374123+00 LONS -6.7467217+00 YRS 
LT S - l.4 95829 7- 01 LNS 3.6861174+01 LTE 401397504+00 LNE 

-.77466912380543139+000 

6.1846504+03 DYL 
1.0353367+04 PTHL 

8.8793199+03 ovs 
8o9753073t03 PTR 

-1. 7473098+02 OSHP 

-7.2 886338+03 DZL 
5.7550670+01 All 

1.0144284+03 ozs 
7 .6763361+01 AZR 
5.1337679-01 RSHP 

- 3. 977l01 o+OJ 
9.0521010+Jl 

-8.2749897+(12 
9.3815497+Jl 
3.1810517+01 

) 

) 

... 



I 
~r 

\ 

) 

) 

LIN 

GEOCENTRIC 
x -4.3753183+04 y 
R 4.5153934+04 DEC 

GEOGRAPHIC 

1,0054179+02 LAP 

- 9.8985374•03 l - 5.1532255+03 
-6 .5532008+00 RA -l.6725224+02 

DR 

OX 
v 

901 

8.7368573+03 VT 2.0551065+03 SEASV -3 .3757190+01 

3.0281404+03 DY -7.9179333+03 OZ 
9.5989382+03 PTH -4.0895460+00 AZ 

-4.5029230+03 
1.1879062+02 

XG -1.8371414+04 YG -4. 0924480+04 ZG -5.1532254+03 OXG - 9.9836624+03 OYG 
VE 1.23.5045+04 PTE 

5.8040765+03 OZG -4.5029231+03 
-3.1647016+00 AZE - 1.1187538+0 < ALT 4. \710150+0 4 LAT - 6.5565190+00 LON 2.458242 0+02 

BRTH-~OON PLANE 
XMP - 1. 5HOn9+03 YHP 
RMP 4.51>3934+04 DEMP 
XME - 1 .5390929+03 YME 

PLANETARY COORDINATES 
XM -5.9942765+04 YM 
RM 2.1407156+05 DEM 

XSUN 5.9239332+07 YSUN 

-4.5062104+04 ZMP 
3.0877400+00 RAMP 

-4.5062104+04 ZME 

1.8344746+05 ZM 
2.5639735+01 RAM 

-4.8872566+07 ZSUN 

GEOCENTRIC OSCULATING ELEMENTS 
SMA 2.2118961+05 ecc 7.9702923- 01 INC 

VH - 5.3089075+02 RNHP 1 .3792638+02 APHP 
TA -9.2230424+00 EA -3.1056049+00 HA 

GEOCfNTRIC UNIT VECTORS 
WX 807190077-03 WY -4.9180893-01 
QX 3.9910485-01 QY -7 .9662538-01 

•••••• CSM I EARTH REF. /PHASE 102- 79 
HEAN-OF-E POCH 1971 

wz 
Ql 

.160000000000000+003 HRS. FROM LAUNCH 

RESTART COORDINATES l ER AND ER/HR l 

2.4322233+03 DXHP 
-9. 1956173+01 VMP 

2.4322233+03 DXME 

9.2631139+04 DXM 
1.0809517+02 LOH 

-2.1192332+07 RAS 

2.9464629+01 RAN 
1 .3 927043+02 INMP 

-6. 3155884-01 SLR 

9.5816124+03 OYMP 
9.5989382+03 PTMP 
9.5816124+03 OYME 

- 3.1565100+03 OYH 
1.6117161+02 VM 

-3. 9 522697+0 I LOS 

1.0156587+00 APF 
4.0349399+00 APO 
8.0677666+04 PER 

3.3330122+02 OZMP 
-4.0895460+00 AZHP 

3 .3330122+02 DZME 

-6.2929950+02 DZM 
3.2612813+03 ARGM 
1.3553742+01 DES 

- 1.5736114+02 RP 
3 .9748419+05 TFP 
7.2479560+02 MTA 

-4. 7035137+02 
9.2598694+0 1 

-4. 7035137•0 < 

-5.2572115+02 
1.1223020+0£ 

- 1.5426922•01 

4. 4895026+04 
1.6027153+0 £ 
3.6000000+0 ; 

8.7065951-01 PX -9. 1686383- 0l PY - 3.5144274- 01 Pl -1.8933755-01 
-4.5398604-01 ~XO 0.0000000 SYO 0 . 0000000 szo 0.0000000 

FEB. 1971, 12 HRS., 19 M(NS • • 60.000 secs. G.M.T. USNM USFT I StC 

OA·vs, 16 HRS., 0 MINS., . ooo secs. G.e .T. RAGR .3219646279b9815+J03 

RXYZ 
RDXYZ 

-. 12127758396685346+002 
• 631821H640252 831 +000 

-.42215650542310685+001 -.22631827387053528+001 

S EL ENOC ENTR IC 
XL 2.0043305+04 YL 
RL 2.2242254+05 DECL 

SELENOGRAPHIC 
XS 2·2033980+05 

ALTS 2.2148405+05 
LT S - 1.4831375- 01 
LIN 4.6685037+00 

GEOCENTRIC 

VS 
LATS 

LNS 
LAN 

-. 13304736433478711+001 

- I .976057b+05 ZL 
-2.6 749423+01 RAL 

-2 .4697114+04 ZS 
-4.5564697+00 LON S 

3.6355350+01 LTE 
9.6209702+01 LAP 

- 1.0011004+05 OXL 
-A.4208251+01 VL 

-1.7669603+04 oxs 
-6.3953894+00 VRS 

4.0906768+00 . LNE 
9.8450609+00 DR 

-. 75787144602264946+000 

6.8207935+03 DYL 
1.0563095+04 PTHL 

8.8310170+03 DYS 
8.9944183+03 PTR 

- 1. 7476436+02 OSHP 
8.6436818+03 VT 

-7 .0785449+03 DlL 
5.4914042+01 All 

1.5106160+03 DZS 
7 • 3946 748+ 01 AZR 
5.0946546-01 RSMP 
2.4872323•03 SEASV 

-3.8665183+03 
B. 9747336+01 

-7 . 9419 262+02 
9.2485580+01 
3. l33b9l4•01 

-2. 658lb54+ 0 1 

x -4.176 7194+04 y 
R 4.4906850+04 DEC 

- 1.4538789+04 l - 7 . 7942509+03 DX 3.6725905+03 DY -7.7336506•03 DZ -4.405l83l+OJ 
-9.9951522+00 RA -1.6080745+02 V 9.6282808+03 PTH -8. 7727580- 01 AZ I. l 78bl 78+02 

GEOGRAPHIC 
XG -2.3939071+04 VG -3. 7185960+04 ZG -7. 7942507+03 OXG -8.8185393• 03 OYG 6.7784592+03 DZG -4.405.!831+03 

VE 1.1963305+04 PTE -7.0414572-01 AZE - l.12092ti8t02 ALT 4. 1463264+04 LAT -1.0000182+01 LON 2.3 722792+02 

EARTH-HOON PLANE 
XHP 3o 7-333084+03 YMP 
RMP 4.4906851+04 DEHP 
XMf 3 . 7333084+03 YME 

PLANETARY COORDINATES 
XM - 6.1810498+04 YH 
RH 2.1414074+05 DEM 

XSUN 5.9278958+07 YSUN 

-4.4700049+04 ZMP 
2.7355171+00 RAMP 

-4.4700049+04 ZHE 

1.6306697+05 ZM 
2.5537305+01 RAM 

-4.8832864+07 ZSUN 

GEOCfNTRIC OSCULATING ELEMENTS 
SMA 2.2118075+05 ecc 7.9702128- 01 INC 

VH -5.2937800+02 RNMP 1.3741033+02 APMP 
TA - 1.9779933+00 EA - 6.6483160-01 MA 

GEOCENTRIC UNIT VECTORS 

2. 1432084+03 DXMP 
-8 .5225785+01 VMP 

2.1432084+03 OXME 

9.2315nl+04 OXM 
1.0865667+02 LOH 

-2.1175117+07 RAS 

2.9464641>01 RAN 
1.3927097+02 INMP 

- 1.3495855-01 SLR 

WX 8.7190614-03 WY 
QX 3.9912422-01 QY 

-4.9180909-01 
-7 .9661786-01 

wz 8.7065942-01 PX 
QZ -4.5398221-01 SXO 

•••••• CSM 

905706112+03 OYMP 
9.6282806+03 PlMP 
9.5706112+03 DYME 

-3.1482030+03 DYH 
1.4669205+02 VM 

-3.9481038+01 LOS 

1.0156646•00 APF 
4.0350007+00 APO 
8.0677234+04 PER 

9.2322260+02 OZMP 
-8. 7727652- 01 AZMP 

9.2322260+02 OZME 

- 6.5510587+02 DZM 
3.2604621+03 ARGM 
3.5855433+02 DES 

-1.5735993+02 RP 
3 .9746652+05 TFP 
7.2475204+02 HTA 

-5.048ltill+OZ 
9. 2967309+01 

-5 .0482811+0< 

-5.3876475•02 
1.1274702•0 2 

- l . 54U970+0l 

4.489't984+04 
1.6027170+02 
3.6000000+0 2 

- 9.1685540-01 PY -3.5145955-01 Pl -1.8934716-01 
0.0000000 SYO 0.0000000 SZO 0.0000000 

I EARTH REF. /PHASE 102- 80 
MEAN-OF-EPOCH 1971 FEB. 1971, 12 HRS., 36 MINS., 18.274 secs. G.M.T. USNM USFT I SeC 

• 160271742652514+003 HRS. FROM LAUNCH DAYS, 16 HRS., 16 MINS •• 18.274 secs. G. e.T • RAGR .326051927405508+00 3 

RESTART COORDINATES ( ER ANO ER/HR l 

RXYZ 
ROXYZ 

-. 11952061572596031+002 
.66122302409078934•000 

- .45816710808300513•001 -.24683551899721327+001 

SELENOCENTRI C 
XL 2.1155052+04 YL 
RL 2.2381139+05 DECL 

SELENOGRAPHIC 
XS 2.2175967+05 YS 

ALTS 2.2287290+05 LATS 
LTS -1.4796894-01 LNS 
LIN 4.6515424+00 LAN 

GEOCENTRIC 
x - 4.1162105+04 y 
R 4.4894980+04 DEC 

GEOGRAPHIC 
XG -2.5334147+04 YG 
ALT 401451461+04 LAT 

EARTH-~CDN PLANE 
XMP 5.1636887+03 YMP 
RMP 4.4894981+04 OEM~ 
XME 5.1636887+03 YHE 

-.13197244443486120+001 -.75209398605283225+000 

-1.9873990+05 ZL 
-2.6747838+01 RAL 

-2.4443131+04 ZS 
-4.%07797+00 LONS 

3.6217905+01 LTE 
9.5071814+01 LAP 

-1. 5778971+04 
-1.0914836+01 RA 

-3.6075972+04 ZG 
-1.0920309+01 LON 

-4.4549377+04 ZMP 
2.6315214+00 RAMP 

-4.4549377+04 ZME 

-1.0072962+05 
-8.3923975+01 

-1. 7796 718+04 
-~. 2899518+00 
4. 0772895+00 
5.8498681+00 

-8.5008512+03 
-1.5902631+02 

OXL 
VL 

oxs 
YRS 
LNE 

OR 

OX 
v 

6.9893960+03 DYL 
1.0613339+04 PTHL 

808060721+03 DYS 
8.9924980+03 PTR 

-1. 7477349+02 OSMP 
8.6080333+03 VT 

-7.0090646+03 DZL 
5.4199432+01 All 

1.6445180•03 ozs 
7.3185452+01 AZR 
5.0840247-01 RSMP 
206013036+03 SEASV 

-3 .8294015+03 
8.9537375•01 

-7.8337bl4+02 
9.2185697+01 
3.1208273•01 

-2.4621935+01 

3.8434943+03 DY -7. 6711688+03 
9.6296957+03 PTH 3.5580163-07 

oz -4. 3717004+03 
AZ . l.1753854+J 2 

-8.5008510+03 
2.3492176+02 

OXG -S.5121998+03 OYG 
VE 101860788+04 PTE 

7.0077803+03 OZG 
2.0545232-03 AZE 

-4. 3717005•03 
- 1.1204749+)2 

2.061243.8+03 OXMP 
-8 • 3 3883 86+01 VNP 

2.0612438+03 OXME 

9.5547323+03 DYMP 
906296957+03 PTMP 
9.5547323+03 OYME 

1.0837240+03 DZMP 
-9.1421251-08 AZMP 

100837240+03 DZME 

-5.13493 10+0 2 
9.3059915+01 

-5.1349310•0< 



PLANET APY COORDINATES 
XM -0,23 17157+04 YM 1. 8 2%Qq3+ 05 l M o . 22?.8 76q+ Q4 DXM -3.l45qOl7+03 OYM -6.6210410.02 DZM -5 •4 229897+ Jl 

RM 2. l 4l5q46+05 OEM 2.550qll3+0 l RAM 1.0 05 09 03+02 LOM l.4275710+02 VM 3.2602404+03 ARGM l.1286740 +0Z 

XSUN 5.9289720•07 YSUN -4. 8822070+07 ZSUN -2. l l 7043 8+07 RAS -3.9469718+01 LOS 3.5447635+02 DES - l.541045l+ Dl 

GtlJCf: NTRIC OSCULATING ELEMENT S 
SM A 2.2 11 8) 16+05 ECC 7.9702076-0l I NC 2 , 9 46464-l+O l RAN l.0156648+00 APF -! .5735961+02 RP 4.4894984+D4 

VH -5 . 293055q+02 RNMP l.37 27 018+0 2 A PHP l, 39 27111+0 2 INMP 4.0350186+00 APO 3.9746534+ 05 TFP 1.6027174+0 2 

TA 7 , 05A8 095-0 7 EA 2 . 37 23606-Q7 MA 4,8 1 539q3- 0B SLR 8.0677210+04 PER 7, 24 74915+0 2 MTA 3. 6000000+0 2 

GEOCENTR I C UNIT VECTORS 
wx 8. 71 qQ627-03 WY -4.9180908-0l wz 8 . 7005 942-0 l PX - 9.1685315- 01 PY - 3. 514640'1- 0l PZ - 1. 893496 9- 0 l 
ox 3,99 12934- 01 QY -7 .966 1588-0 1 QZ -4 . 5398 114-01 sxo 0.0000000 SYD 0 .0 000000 szo 0.0000000 

EARTH ENTRY RAN GE AND TOUCHD OWN 
ft\IT~G 1. 2500 000+03 EN TOT 2.3333330-0l LATTO - l ,79A 7705+01 LONTO 2.5515714+02 AlTO 1. H38772+02 SEATO -6. 4370074-0 l 
DT SUN 4.6875066-02 

ti ll f'M A TERHlNAT ION 

) 

··-------··------ ----·------- ----- ------- · 

,. 

----------·-------------··- ·· 

N ASA-MSC 


