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FOREWORD 

This document contains a verbal and graphic description of the 
Apollo 15 mission and is volume I of the Apollo 15 spacecraf't operational 
trajectory. Volume II is the trajectory printout (MSC IN 71- FM-112 ) . 

At this time no revision to this trajectory is planned. Some correc­
tions to volume II will be published irt the near future and consist of 
the following items . 

a . The ascent REFSMMAT given on page 709 is in error but the data 
were generated with the correct one. The ascent REFSMMAT contained in 
volume I is correct. 

b. The lunar orbit plane change (LOPC ) REFSMMAT used in generating 
the LOPC maneuver in volume II (pp. 678-681 ) was with the crew "heads 
down . " Subsequent study revealed that this attitude provided inadequate 
communications but a heads- up attitude would yield good communications. 
The REFSMMAT in volume I does reflect a heads- up attitude and a correction 
of the affected pages of volume II is in process. 

c . The portion of data contained in volume II between pp . 362 and 
454 has an error in the TRALT for the lunar module (LM ) . The numerical 
value of the TRALT for the LM reflects the command and service module ( CSM ) 
altitude above the landing site rather than the LM altitude. The LM alti­
tude can be determined by adding the value of ALTS to the difference in 
altitude between the mean lunar radius and the radius of the landing site 
(approximately 1.92 n. mi. ) . A correction to these data will not be 
published. 

d. The ascent section of volume II (pp. 709- 751 ) is in error. The 
error is relatively minor and results from the data being generated under 
the assumption that the LM body axes are alined with the CSM orbit plane 
at lift- off when actually there will be small misalinements in the yaw 
and roll axes . This section will be recomputed. The ascent data contained 
i n volume I is correct. 

iii 
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THE SPACECRAFT OPERATIONAL TRAJECTORY FOR 

APOLLO 15 (MISSION J-1) 

LAUNCHED JULY 26, 1971 

VOLUME I - MISSION PROFILE 

By Lunar Mission Analysis Branch, Orbital Mission Analysis Branch, 
and Landing Analysis Branch 

1 .0 SUMMARY AND INTRODUCTION 

1.1 Summary 

In volumes I and II of the Spacecraft Operational Trajectory, a de­
tailed description of the mission profile for Apollo 15 is presented. 
The nominal launch date of July 26, 1971 was used for this trajectory 
simulation . 

Translunar injection places the spacecraft on a translunar trajectory 
with a 68.1 n. mi. perilune altitude. The t ranslunar trajectory is re­
stricted such that the spacecraft is earth-returnable within RCS capability 
up to TLI + 5 hours, and in the event that LOI is not performed the 
spacecraft is returnable within DPS capability at perilune + 2 hours. 
The evasive maneuver is performed by the S-IVB prior to the blowdown as 
was done on Apollo 14. The S-IVB blowdown maneuver will place the dis ­
carded S-IVB on a lunar impact trajectory. 

The lunar orbit time line from LOI to LM landing is similar to that 
of Apollo 14. The lunar surface stay time has been doubled to 34 revolu­
tions or 67 hours. After LM jettison, there is a LM ascent stage deorbit 
maneuver which results in a lunar impact as was done on Apollo 14. There 
is no plane change after LM jettison and there is a 2-day lunar orbit 
science period. TEI occurs at the end of revolution 74. 

For the nominal mission, the launch time is 8h34m c.d.t . , and the 
flight azimuth is -80.1°. Translunar injection occurs during the second 
revolution over the Pacific Ocean. 
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The mission duration is approximately 12 days, 7 hours. The trans­

lunar flight time is 75h36m. The time spent in lunar orbit is approxi­

mately 145h06m, and the transearth flight time is 7lhl2m. 

The nominal mission is summarized in the following tables. 

a. Table 1.1-I.- Sequence of major events 

b. Table 1.1-II.- Lunar orbit activities 

c. Table 1.1-III.- Launch window summary 

d. Table 1.1-IV.- Timetable of mission events 

1.2 Introduction 

The operational trajectory document is divided into numbered sections 
with index tabs. The symbols and nomenclature are presented in section 2.0, 
and a list of the primary mission guidelines and constraints is presented 
in section 3.0. 

The main body of the document is section 4.0. This section is divided 
into subsections according to mission phases, and each subsection contains 
the text, tables, and figures related to the particular mission phase. 
In general, the information in each subsection includes a tracking time 
line summary, a shadow time line summary, target parameters, and a sequence 
of events table with a standard set of parameters. The propellant con­
sumption predictions in section 4.0 are approximate and are included for 
completeness. The official predictions will be published in the opera­
tional consumables document. 

The input data that were used to generate the operational trajectory 
are presented in section 5.0, which also contains the REFSMMAT's. Almost 
all of the input data are tabulated; however, for some data, only the 
source is identified. The references are listed in section 6.o. 

The mission tracking time line, shadow time line, and more detailed 
trajectory data are contained in volume II of the operational trajectory 
document (ref. 1 ) . 

" 

( 

... 

( 
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Event 

Launch 

EPO insertion 

Translunar injection 
Burn initiation 

Burn termination 
{guidance cutoff signal ) 

Post- TLI events 
CSM/S-IVB separation 

Docking 

CSM/LM ejection 

Evasive maneuver 
(performed by S-IVB) 

Translunar coast, midcourse 
correction maneuvers 

MCC-1 

MCC- 2 

MCC- 3 

MCC- 4 

SIM door jettison 

Lunar orbit insertion (LOI) 
Burn initiation 

I:' 

Time , 
hr :min: sec, 

g.e.t. 

00 :00: 00 

00 :11 : 54. 5 

02 :49: 52 . 3 

02: 55: 29.1 

03 : 20: 29 .1 

03:30:29.1 

04:15:29 .1 

04 :28:29.1 

(, 

TLI plus 9 hr 

TLI plus 28 hr 

LOI minus 22 hr 

LOI minus 5 hr 

LOI minus 4.5 hr 

78:31 :14 .7 

I 

~ 

\_ 

TABLE 1.1-I. - SEQUENCE OF MAJOR EVENTS 

Time, 
hr:min : sec, 

c . d . t. 

July 26' 1971 
08:34:00 

08:45:54.5 

11:23:52.3 

11: 29: 29.1 

11: 54 :29.1 

12:04:29 . 1 

12 :49:29 . 1 

13:02:29.1 

20 : 29: 29 . 1 

July 27, 1971 
15:29 : 29.1 

July 28, 1971 
17:05:14 . 7 

J uly 29' 1971 
10:05:14.7 

10:35:14.7 

15:05:14.7 

I 

Data summary 

Flight azimuth, deg 
LaWlch complex 

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

Geodetic latitude, deg 
Longitude, 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 

Geodet ic altitude, n. mi. 

Geodetic altitude, n . mi . 

Geodetic altitude, n. mi. 

Altitude above mean lunar 
radius, n. mi . 

Average ~V imparted to door, fps 

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

n. mi. 

e 

"' 

-. \ 
- ) 

80.1 
39A 

29.3 
- 52.4 

92. 7 
25 603 . 7 

14.3 
-168.5 

25 620 . 0 
95.6 
89.4 

24 . 7 
- 142.9 

336.8 
o.o 

292 296 
158 . 8 

9.8 

57 000 

"' 121 000 

"' 177 500 

"" 12 600 

9.1 

102 816.5 
95.0 

- 27 . 9 
- 169 . 9 

68.1 
30. 0 

8110 .9 

. f-' 
I 

---J 



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

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

g.e .t. c . d .t. 

Burn termination 78:37:46.8 July 29 , 1971 Altitude above LLS radius, n. mi. 
15:ll:46,8 Selenographic latitude, deg 

Selenographic longitude, deg 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg 
6V, fps 
SPS propellant used, lb 
Veloctiy, fps 
Orbital period, hr:min:sec 
Perilune altitude above LLS radius, n . mi . 
Apolune altitude above LLS radius, n. mi . 

S-IVB predicted lunar impact 79:13:26.o 15:47:26.o Selenographic latitude, deg 
Selenographic longitude, deg 

Descent orbit insertion (DOI 
Burn initiation 82:39:32 . 5 19 :13:32.5 Mass, lb 

Altitude above LLS radius, n. mi . 
Selenograhpic latitude, deg 
Selenographic longitude, deg 
Perilune altitude above LLS radius, n . mi. 
Apolune altitude above LLS . radius, n . mi. 
Veloctiy, fps 

Burn termination 82:39,55.4 19:13 : 55.4 Altitude above LLS radius, n . mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg 
6V, fps 
Velocity, fps 
SPS propellant used, lb 
Orbital period, hr:min:sec 
Perilune altitude above LLS radius, n. mi. 
Apolune altitude above LLS radius, n. mi. 
Revolution number 

CSM/LM undock and SEP 100:l3:56.0 July 30, 1971 Selenographic latitude 
12 : 47 : 56.0 Selenographic longitude, deg 

Revolution number 

Circularization (CSM) 
Burn initiation 101:34:55.1 14 :08:55.1 Mass, lb 

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

( /' (,..--.., 

' -r 

73 . 9 
- 2l. 7 
163.2 

26.0 
392.0 

25.1 
7.9 

2997. 9 
26 400.0 

5 4n . 2 
02:08 :22.8 

58.3 
170. C 

- 3 .65 
- 1.58 

76 363 .6 
58 .4 

- 25.3 
- 148.7 

58.4 
169.8 

5 491.4 

58.4 
- 25.4 

- 150.0 
26.0 
22.9 
1.2 
o . o 

207 .6 
5 283 . 7 
1 553 .1 

01:53:58.9 
9.6 

58. 4 
2 

- 6.o 
110 . 5 

l2 

37 918.0 
- 23.6 

- 146.o 
26.1 
59.0 
8.6 

5 280.8 
12 

' 

I-' 
I 

_():) 



( (' "' 

Event 

Burn termination 

PDI (DPS ignition time) I 

High gate (P63 to P64) I 

Low gate I 

Vertical descent (P64 to P65 )I 

LM landing 

CSM first pass over LLS 

Satellite jettison 

CSM plane change 
Burn initiation 

Burn termination 

" 

Time, 
hr :min: sec, 

g.e.t. 

101:34:59.0 

104:28:54.8 

104:38:18.8 

104:39:36.8 

104:40:16.8 

104 :40: 57 .o 

lo4:41:33.2 

106:09: 13.4 

165 :12: 50.6 

165:13:07.1 

I 

I 

I 

I 

TABLE 1.1-I. - SEQUENCE OF MAJOR EVENTS - Continued 

Time, 
hr :min : sec, 

c.d.t. 

14:08:59.0 

17:02:5~.8 

17:12:18.8 

17:13:36.8 

17:14:16.8 

17:14:57.0 

17:15:33.2 

18:43:13.4 

Aug. 2, 1971 
05:46:50.6 

05:47:07.1 

6V, fps 
Burn duration, sec 
Altitude above LLS, n. mi. 

Data slllilillary 

Perilune altitude above LLS, n . mi . 
Apolune altitude above LLS, n. mi. 
Velocity, fps 
SPS propellant consumed, lb 
Burn arc, deg 
Orbital period, hr:m.in:sec 
Revolution number 

Altitude above LLS, rt 
Velocity, fps 
Revolution number 

Altitude above LLS, ft 
Velocity, fps 

Altitude above LLS, ft 
Velocity, fps 

Altitude above LLS, ft 
Velocity, fps 

6V, fps 
Burn duration, sec 
DPS propellant consumed, 1 b 
Revolution number 
Selenographic latitude, deg 
Selenographic longitude, deg 

Revolution number 

Revolution nUl!lber 

Mass, lb 
Selenographic latitude, deg 
Selenographic longitude, deg 
Altitude above LLS, n. mi . 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 
Revolution number 
Velocity, fp s 

SPS propellant consumed, lb 
6V, fps 
Burn duration, sec 
Selenographic latitude, deg 
Selenographic longitude, deg 
Altitude above LLS, n. mi. 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 
Plane change, deg 
Selenographic inclination, deg 
Velocity, fps 
Revolution number 

'"' 
'> l 

70.8 
3 . 9 

59.0 
54. 5 
64.7 

5 351. 5 
264.9 

0.2 
01:58:31.1 

12 

50 086.2 
5 575. 7 

14 

7 028.6 
329.8 

694.4 
79.4 

206.1 
10. 7 

6 697.6 
722.1 

18 387.9 
14 

26.1 
3.65 

14 

15 

37 276.8 
-12. 5 

93.0 
59.8 
59.2 
59.8 

45 
5346. 9 

1 121.2 
308.6 
16.5 

- 12.2 
92 . 3 
59.8 
59.2 
59.8 

3. 3 
28.9 

5 346.9 
45 

f-' 
I 

\0 



Event 

CSM second pass over LLS 

Ascent 
LM lift- off 

LM insertion 

Rendezvous 
TPI (APS ignition) 

Braking 

Docking 

LM jettison 

CSM/LM s eparation. 
Burn initiation 

f 
r 

Time, 
hr:min:sec, 

g.e.t. 

171:38:28.2 

171 : 37:23.9 

171:44 : 39.1 

172:29:39. 1 

173 :10:46.3 

173 :30 :00.0 

177 :30:27 .4 

177:35:27.4 

f 

TABLE 1.1- I.- SEQUENCE OF MAJOR EVENTS - Continued 

Time, 
hr :min: sec, 

c . d.t. 

Aug. 2, 1971 
12:12:28.2 

12 :11 : 23.9 

12:18:39.1 

13:03:39.1 

13:44:46.3 

14 :04:00.0 

18:04:27.4 

18:09:27.4 

Revolution number 

Mass, lb 
Selenographic latitude, deg 
Selenographic longitude, deg 
Revolution m.nnber 

Mass, lb 
t:N, fps 
Burn duration, sec 
Latitude, deg 
Longitude, deg 
Altitude above LLS, ft 
Per ilune altitude above LLS, ft 
Apolune altitude above LLS, ft 

Burn duration, sec 
6V, fps 
Propellant used, lb 
Resultant b/bp, n. mi. 

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

Burn duration, sec 
6V, f'ps 
Propellant used, lb 

Data summary 

Range at final braking, n. mi. 
Range rate at final braki ng , fps 
ha/hp at final braking, n. mi. 

Propulsion system 
Revolution number 

Selenographic latitude, deg 
Selenographic longitude, deg 
Revolution number 

Revolution number 

-.,, 

48 

10 873.1 
26 .1 
3.65 

48 

5 913.3 
6 055. 5 

435 . 2 
27.9 
- 7.6 

59 936.3 
54 848.4 

277 065 . 2 

2.6 
51.8 
30 . 8 

61.5/43 . 9 

32 . 5 

I 
I-' 

- 134.3 I 
APS I-' 

48 0 

28.6 
31.6 
20 . 4 
0.01 

- 0 . 22 
59.6/59.1 

LM RCS 
49 

23.4 
11.4 

51 

51 



c r 

Event 

Burn termination 

LM deorbit 

IM impact 

Transearth injection 
Burn initiation 

Burn termination 

' 

Time, 
hr :min: sec, 

g.e.t. 

177:35:33.8 

179:06:22.7 

179:31:07 .9 

223:43:47.6 

223:46:06.6 

~ ., 

TABLE 1.1- I.- SEQUENCE OF MAJOR EVENTS - Continued 

Ti.me, 
hr:min:sec, 

c.d . t. 

18:09:33.8 

19:40:22. 7 

20:05:07.9 

Aug. 4 , 1971 
16:17 :47.6 

16:20:06.6 

Mass, lb 
r:,v, fps 
Burn duration, sec 

Data summary 

Selenographic latitude, deg 
Selenographic longitude, deg 
Altitude above LL9.._ rad~ us , n. mi. 
Perilune altitude above LLS_radius, n. mi. 
Apolune altitude above LLS_radius, n. mi. 
Plane change, deg 
Selenographic inclination, deg 
Velocity, fps 
Revolution number 

Mass, lb 
r:,v, fps 
Burn duration, sec 
Selenographic latitude, deg 
Selenographic longitude, deg 

Mass, lb 
Selenographic latitude, deg 
Selenograhpic longitude, deg 
Velocity, fps 
CSM revolution number 

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

Altitude above LLS.radius, n. mi . 
Selenograhpic latitude, deg 
Selenographic longitude, deg 
Perilwie altitude above LLS, n. mi. 
Selenograhpic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg 
t:.V, fps 
SPS propellant used, lb 
Velocity, fps 

>0 

36 523.1 
1.0 
6.4 

28.4 
-15.4 

59.8 
58.6 
59.9 
0.0 

29.0 
5 346.2 

51 

5 309.2 
195.4 

82.3 
- 6.2 
73.9 

5 195. 7 
26.3 
1. 7 

5 527. 9 
52 

36 280. 9 
58.6 

- 13.5 
- 166.1 

54.6 
28.6 

5 353.0 
74 

61.3 
-17.6 

- 174.2 
58.3 
33 . 5 

139.0 
8.9 
5.6 

3 046 .7 
9 444.3 
8 317 .2 

I-' 
I 
I-' 
I-'. 



Ti.me, 
Event hr :min: sec, 

g.e.t. 

Transearth coast, midcourse 
correction maneuvers 

MC.C- 5 TEI plus 1 7 hr 

MCC- 6 EI mi nus 22 hr 

MCC- 7 EI minus 3 hr 

CM/SM sep EI minus 15 min 

Entry interface 294 : 58 : 20 . 0 

CM landing 295:11:45.6 

r f 

TABLE 1.1- I .- SEQUENCE OF MAJOR EVENTS - Concluded 

Time, 
hr :min: sec, Data summary 

c.d.t. 

Aug. 5, 1971 Geodetic altitude, n. mi. 
09:20 : 06.6 

Aug. 6, 1971 Geodetic altitude, n. mi. 
17:32:20 . 0 

Aug. 7, 1971 Geodetic altitude, n. mi. 
12:32:20.0 

15:17:20.0 Geodetic altitude, n. mi. 

15:32:20.0 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 

15:45:45.6 Geodetic latitude, deg 
Longitude, deg 

.............._ 

" 

"' 173 500 

"' 102 400 

"' 25 000 

1 951. 6 

71. 2 
36 097 . 2 

65. 77(399 622) 
- 6 . 49 
14.3 

- 174 . 95 
40 

26.119 
- 158.00 

I-' . ., 
I-' 
f\) 

\ 

\ 
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TABLE 1.1-II.- LUNAR ORBIT ACTIVITIES 

Activity Revolution Time, 
number hr:min:, g.e.t. 

(' LOI Beginning of 78:38 
1 

DOI End of 82:40 
2 

Begin rest period 4 86:00 

End rest period 9 94:30 

Begin IVT to LM 10 97:40 

Undocking and separation 12 100:14 

CSM circularization 12 101:35 

PDI 14 104:29 

Landing 14 104:41 

Subsatellite jettison 15 106:09 

Standup EVA 15 106:10 

Begin first EVA 22 119:50 

Terminate first EVA 25 126:50 

Begin second EVA 32 141:15 
., 

Terminate second EVA 36 148:15 

Begin third EVA 43 161:50 

45 165:13 
f• 

CSM plane change 

End third EVA 46 167:50 

LM ascent 48 171:37 

Docking 49 173:30 

LM jettison 51 177: 30 

~ 
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TABLE 1.1-II.- LUNAR ORBIT ACTIVITIES - Concluded 

Activity Revolution Time, 
number hr:min:, g.e.t. 

CSM separation 51 173:35 

LM deorbit burn 52 179:06 

LM lunar impact 52 179:31 , 
TEI End of 74 223:46 

( 

" 

( 

L 



') 

> 
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TABLE 1.1-III.- LAUNCH WINDOW SUMMARY 

Launch date 

Site 

Flight azimuth, deg 

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

Non-free-return h , n. mi. p . 

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 

Total lunar orbit stay time 

Transearth flight time, hr 

Total mission time, hr 

July 26, 1971 

Hadley 

Bo to 100 

8:34 to 11:10 

68, 

75:30 

26.0 

-91. 0 

13.6 

8:05 

67.0 

145 hr, 74 revs 

71:12 to 68:00 

295:12 to 292:36 



Evasive S-IVB CSM/LM undock CSM 
TL! SIM door LOI predicted and 

CSM PD! LM landing first pass Satellite c 
Event Launch EOI TL! cutoff maneuver LOI cutoff DOI circularization jettison initiation (S-IVB) jettison initiation lunar separation over LLS c 

impact 

Launch 

EOI 00 :11: 55 

TL! initiation 02:49: 52 02:37:57 

TL! cutoff 02 : 55:29 02:43:34 00:05:37 
Evas ive maneuver 04:37:29 04:25:34 01:47:37 01:42:00 

(S-IVB) 

SIM door jettison 74:01:15 73:49:20 71:11: 23 71:05:46 69:23:46 
LOI initiation 78:31:15 78:19:20 75:41:2:0 75:35:46 73:53:46 04 : 30:00 
LOI cutoff 78:37:47 78 :25:52 75:47:55 75:42:18 74:00:18 04:36:32 00:06:32 

I 
S-IVB predicted 79 :13:26 79:01:31 76: 23: 34 76:17:57 74:35:57 05:12:11 00 :42:11 00:35:39 I lunar impact 

DOI 82:39:33 82:27:38 79:49:41 79:44:04 78:02:04 08:38:18 04:08:18 04:01:46 03:26:07 ' 

CSM/LM undock 100:13:56 100:02:01 97: 24 : 04 97:18:27 95: 36:27 26: 12: 41 21:42:41 21:36:09 21 :00:30 17:34:23 
and separation 

CSM circularization 101: 34: 55 101:23:00 98:45 :03 98:39:26 96: 57 :26 27 :33:40 23:03 :40 22: 57:08 22:21:29 18:55: 22 01:20:59 
PD! 104: 28:55 104:17:00 101:39:03 101:33:26 99: 51: 26 30:27:40 25:57:40 25:51:08 25 :15: 29 21:49:22 04:14:59 02: 511: 00 

LM landing 104:40:57 104: 29: 02 101: 51: 05 101:45:28 100:03:28 30:39:42 26:09:42 26:03:10 25:27:31 22:01:24 04:27 :01 03:06:02 00:12:02 
CSM first pass 104:41:33 104:29:38 101: 51:41 101:46:04 100:04:04 30:40:18 26:10:18 26: 03:46 25 :28:07 22:02:00 04:27:37 03:06: 38 00:12:38 00:00:36 

over LLS 

Sat ellite jettison 106:09:13 105: 57:18 103:19:21 103:13: 114 101:31:44 32:07:58 27:37:58 27:31:26 26:55 :47 23:29:40 05:55:17 04:34: 18 01: 110:18 01:28:16 01:27:40 
CSM plane change 1 165:12:51 165:00 : 56 162:22 :59 162:17:22 160: 35 :22 91:11:36 86:41 :36 86:35:04 85:59:25 82:33:18 64:58 : 55 63:37:56 60:43:56 60:31:54 60:31:18 59:03:38 
LM lift-off 171:37:24 171:25:29 168:47:32 168 :41 :55 166:59:55 97:36:09 93:06:09 92:59:37 92:23:58 88: 57: 51 71: 23: 28 70:02:29 67:08:29 66:56:27 66:55:51 65:28:11 ( 

TPI 172:29:39 172:17:44 169:39:47 169:34:10 167:52:10 98:28:24 93: 58: 24 93:51:52 93:16:13 89:50:06 72:15:43 70:54:44 68:00:44 67:48:1i2 67:48:06 66:20:26 ( 

Braking 173:10:46 172:58:51 170:20:54 170:15:17 168:33:17 99:09:31 94:39:31 94:32:59 93 : 57:20 90:31:13 72:56:50 71 : 35:51 68 :41:51 68:29:49 68:29:13 67:01:33 ( 

' 
-

Docking 173:30:00 173:18:05 170:40:08 170: 34: 31 168:52:31 99:28:45 94: 58:45 94:52:13 94:16:34 90:50:27 73:16:04 71: 55: 05 69:01:05 68:49:03 68: 48: 27 67:20:47 ( 

LM j ettison 177:30:27 177:18:32 174 :40: 35 174:34:58 172:52:58 103:29:12 98:59:12 98:52:40 98:17:01 94:50:54 77:16: 31 75:55:32 73:01:32 72: 49: 30 72:48:54 71:21:14 ] 

CSM s eparation 177:35:27 177: 23: 32 174:45:35 174:39:58 172:57:58 103:34:12 99:04:12 98:57:40 98:22:01 94:55:54 77:21: 31 76:00:32 73:06:32 72:54:30 72:53:54 11:26:14 l 

LM deorbit 179:06:23 178:54:28 116:16: 31 176:10: 54 174:28:54 105:05:08 100:35:08 100:28:36 99:52:57 96:26:50 78': 52: 27 77:31:28 74:37:28 74: 25:26 74:24: 50 72: 57:10 1 
LM lunar impact 179: 31: 08 179:19:13 176 :41:16 176:35:39 174:53:39 105:29:53 100:59:53 100:53:21 100:17:42 96: 51: 35 79:17:12 77: 56:13 75:02:13 74:50:11 74:49:35 73:21:55 1 

TEI initiation 223: 11 3 : 48 223:31: 53 220:53:56 220:48:19 219: 06: 19 149:42:33 145:12:33 145:06:01 144:30 :22 141:04:15 123:29:52 122:08 :53 119:14: 53 119:02: 51 119: 02:15 117: 31i: 35 5 
TEI cutoff 223:46:07 223:34:12 220:56:15 220 : 50: 38 219 :08:38 149:44:52 145:14:52 145:08:20 144:32:41 141:06:34 123:32:11 122:11 :12 119:17:12 119:05:10 119: 04: 34 117: 36: 54 5 
Entry interface 294:58:20 294:46:25 292:08:28 292 : 02:51 290:20:51 220:57:05 216: 27 : 05 216:20:33 215:44:54 212:18 :47 194: 44: 24 193:23:25 190:29:25 190:17:23 190:16:47 188:49:07 12 
Landing 295:11:42 294 : 59:47 292:21 :50 292:16:13 290: 3!1: 13 221: 10: 27 216: 40 : 27 216: 33:55 215: 58:16 212: 32: 09 194:57:46 193:36:47 1!10:42:!17 190 : 30 : 45 190:30:09 189:02:29 12 

I 



1-17 

TABLE 1.1-IV.- TIMETABLE OF MISSION EVENTS 

S-IVB CSM/LM undock CSM CSM LM lunar TEI Entry predicted CSM LM landing first pass Satellite CSM plane LM lift-off TPI Braking Docking LM LM deorbit TEI cutoff DOI and circularization PDI jettison change 1 jettison separation impact initiation interface lunar separation over LLS 
impact 

• 

03 : 26:07 

21: 00:30 17:34:23 

22:21:29 18:55:22 01:20:59 

25:15:29 21:49:22 04 :14:59 02: 5!1: 00 

25:27:31 22: 01: 24 04:27:01 03:06:02 00:12:02 

u 25 : 28:07 22:02:00 04:27:37 03:06:38 00:12:38 00:00:36 

; 26:55, in 23:29:40 05:55:17 04: 34:18 01: !10:18 01: 28:16 01:27 : 40 
i 

' 
85:59:25 82:33:18 64:58:55 63:37:56 60 : 43: 56 60: 31: 54 60:31:18 59:03:38 

I 92:23:58 88:57:51 71:23:28 70:02:29 67:08 :29 66:56:27 66:55 : 51 65:28:11 06:24:33 

93:16:13 89:50:06 72:15: 43 70 : 54:44 68 : 00 : 44 67:48:42 67 : 48:06 66:20:26 07:16: 48 00 : 52:15 
D 93:57 :20 90:31 :13 72:56:50 71:35:51 68:41:51 68: 29 : 49 68:29:13 67:01:33 07 : 57: 55 01:33:22 00:41 :07 
' I 

I 

l 94:16:34 90:50:27 73:16:04 71:55:05 69:01:05 68:49:03 68:48:27 67:20:47 08:17:09 01:52:36 01:00:21 00:19:14 
I 

98:17:01 91, :50:54 77:16:31 75: 55:32 73:01:32 72: 49: 30 72:48: 5!1 71:21:14 12: 17:36 05:53:03 05:00: 48 04:19:41 04:00:27 
) 98:22:01 94:55:54 77:21:31 76:00:32 73:06:32 72:54:30 72:53:54 71:26:14 12:22:36 05:58:03 05:05:48 04 :24:41 04:05:27 00:05:00 
! 
) 99:52:57 96:26:50 78: 52 : 27 77 : 31 : 28 74 :37:28 74:25:26 74:24:50 72 : 57:10 13:53:32 07 :28: 59 06:36:44 05:55:37 05:36:23 01:35:56 01: 30: 56 I 

I 

100:17:42 96:51:35 79 :17:12 77:56:13 75:02:13 74:50 :11 74:49:35 73:21:55 14:18:1'7 07:53:44 07:01:29 06:20:22 06: 01 :08 02:00:41 01:55 : 41 00:24:45 

144:30:22 141 :04:15 123:29:52 122:08:53 119:14:53 119: 02: 51 119: 02:15 117: 3!1: 35 58: 30: 57 52:06:24 51:14:09 50:33:02 50:13:48 46:13:21 46:08:21 44: 37: 25 44:12:40 
) 144:32:41 141 : 06: 34 123:32:11 122:11:12 119:17:12 119: 05:10 119: 04: 34 117: 36: 54 58: 33:16 52:08:43 51:16:28 50:35:21 50:16:07 !16 :15: 40 46:10: 40 44:39:44 44: J.li: 59 00:02:19 

215: 44:54 212:18:47 194: 44: 24 193:23:25 190:29:25 190:17:23 190: 16:47 J.88:49:07 129: 45:29 123:20:56 122:28:41 121:47:34 121:28:20 117: 27: 53 117:22:53 115: 51: 57 115: 27:12 71:111:32 71:12:13 
3 215:58 :16 212:32:09 194:57:46 193:36:47 19'0: 42:1'7 190:30:45 190:30:09 189:02:29 129:58:51 123:34:18 122:42:03 122:00:56 121:41:42 117:41:15 117:36:15 116:05:19 115:40:34 71 : 27: 54 71:25:35 00:13:22 I 
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v 

AGS 

AOS 

APS 

c 

CDH 

CDR 

CM 

CMC 

CMP 

CSI 

CSM 

e.g. 

DOI 

DPS 

DSKY 

ECI 

EC 

EMS 

EPO 

FTP 

g.e.t. 

h a 

h 
p 
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2.0 SYMBOLS AND NOMENCLATURe 

abort guidance system 

acquisition of signal 

ascent propulsion system 

cross-product steering gain constant 

constant delta height 

commander 

command module 

command module computer 

command module pilot 

coelliptic sequence initiation 

command and service modules 

center of gravity 

descent orbit insertion 

descent propulsion system 

display keyboard 

earth cent~red inertial 

entry interface 

entry monitor system 

earth parking orbit 

fixed throttle point 

ground elapsed time 

apogee altitude 

perigee altitude 



IGA 

I.MU 

IVT 

Jerk 

L/D 

LGC 

LLM 

LLS 

LM 

LMP 

LOI 

LOS 

LPO 

LOX 

LV 

MC 

MCC 

MCI 

MGA 

MNBY 

MSFC 

MSFN 

OGA 

OPS 

PC 
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inner gimbal angle 

inertial measurement unit 

intravehicular transfer 

time derivative of acceleration 

lift- to-drag ratio 

LM guidance computer 

lunar landing mission 

lunar landing site 

lunar module 

lunar module pilot 

lunar orbit insertion 

loss of signal 

lunar parking orbit 

liquid oxygen 

launch vehicle 

LM midcourse correction 

midcourse correction 

moon centered inertial 

middle gimbal angle 

mean nearest Besselian year 

Marshall Space Flight Center 

Manned Space Flight Network 

outer gimbal angle 

oxygen purge system 

plane change 

(' 

·r 

( 



PDI 

PGNCS 

r PTC 

\'' RDG 

RCS 

REFSMMAT 
"( 

RR 

RT 

SC 

SPS 

( 
TB7 

T&D 

TD&E 

TEI 

tIG 

TLI 

,. 
Tf 

TPF 

,, TPI 

( VHF 

6V 

6t 

~ 
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powered descent initiation 

primary guidance and navigation control subsystem 

passive thermal control 

position target for LM powered descent 

reaction control system 

transformation matrix from the basic reference coordinate 
system to the stable member ( IMU) coordinate system 

rendezvous radar 

target vector for Lambert guidance scheme 

spacecraft 

service propulsion system 

time elapsed since TLI engine cutoff 

transposition and docking 

transposition and docking and extraction 

transearth injection 

time at ignition 

translunar injection 

6t from ignition time (t1G) to Lambert target vector (RT) 

terminal phase finalization 

terminal phase initiation 

very high frequency 

change in velocity caused by thrusting 

change in time 



l:!.VX 

I:!. Vy 

l:!.Vz 

~ 

YI 

ZI 

XSM 

YSM 

ZSM 
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components of velocity to be gained in the local vertical 
coordinate system 

components of unit vector in inertial coordinate 
system 

components of unit vector in vehicle stable member system 

( 

~ 

~ 
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3.0 PRIMARY GUIDELINES AND CONSTRAINTS 

The design of the mission and the monthly and daily launch windows 
were based on the guidelines and constraints listed below. 

a. The primary lunar landing site is Hadley. Then~ is no backup 
site. 

b. Daylight launch is highly desirable. 

c. The launch windows and profiles will be designed to achieve 
favorable lunar lighting at the lunar landing sites. For the primary 
launch date, the sun elevation is approximately 12° to 14°. 

d. The flight azimuth. range following launch is limited to 80° to 
100°. 

e. The mission will be designed for a translunar injection over the 
Pacific Ocean. 

f, Two TLI opportunities will be targeted: the first on the second 
revolution and the second on the third revolutio~. 

g. The translunar trajectory is restricted such that the spacecraft 
is earth-returnable within RCS capability up to TLI + 5 hours, and in 
the event that LOI is not performed the spacecraft is returnable within 
DPS capability at perilune + 2 hours. 

h. The S-IVB will perform an evasive maneuver prior to the blow­
down. The blowdown will be targeted to achieve an S-IVB lunar impact. 

i. The LOI maneuver will result in a 58- by 170-n. mi. elliptical 
orbit. DOI will be performed with the SPS after two revs in the 58- by 
170-n. mi. orbit established by LOI. The targeting will be 1iased to 
place the spacecraft in a 50 000-foot by 60-n. mi. orbit at the time of 
PDI on rev 14. 

j. The lunar surface stay time will be approximately 67 hours. The 
CSM lunar orbit orientation will be restricted to permit an any-orbit LM 
lift-off. 

k. A CSM plane change will be made on rev 45 approximately 3.25 revo­
lutions prior to LM ascent to place the landing site in the orbital plane 
at the planned time of lift-off on rev 48. 
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1. The LM ascent stage will ~e deorbited for lunar impact. 

m. The lunar orbit will be designed within the SPS capability to 
return to earth from any orbit including the cryogenic tank failure 
situation. 

n . The TEI maneuver will be targeted to return as soon as possible 
to the prime recovery area within the available t::.V capability. 

o . The earth relative entry range will be 1190 n . mi. 

) 

... 
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4.0 MISSION SUMMARY 

In this section, a mission profile is summarized for a mission 
launched July 26, 1971. Major events, spacecraft performance charac­
teristics, and significant trajectory para.meters are described in detail 
for each phase. 

In the design of the spacecraft operational mission, the LV mission 
phases were simulated independently of the exact LV operational trajectory 
(ref. 2). The trajectory data presented here for the LV mission phases 
were simulated with data received from the MSFC for the Apollo 15 mission. 
No attempt was made to duplicate exactly the LV operational mission, and 
the information for the LV phases will differ from information that will 
be presented in the official MSFC trajectory document. 
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4.1 Earth Launcha 

The launch time for this mission was determined to provide an opti­
mized injected p~load to support two injection opportunities. The 
launch is summarized as follows. 

Date, month, day, year . July 26, 1971 

Time, hr:min, c.d.t. 08:34 

Azimuth, deg • -80.1 

Location ( Cape Kennedy, complex 39A ) 

Geodetic latitude, deg:min:sec . 28°36'30.32" 

Longitude, deg:min:sec ..... 80°36 114.88" West 

The CSM launch pad REFSMMAT is presented in table 5-I. 

~e parameters for this phase are approximate and are presented 
for information only. The official source for this phase is the MSFC 
LV operational trajectory ( ref. 2 ) . 
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4.2 Earth Parking Orbita (EPO) 

The EPO insertion conditions are as follows. 

Time, hr:min:sec, g.e.t. 

Geodetic latitude, deg 

Longitude, deg W 

Altitude, n. mi. 

Inclination, deg 

00:11:54.5 

29.3 

52.4 

92.7 

29,7 

The insertion ship positioned at 25°N latitude and 50°w longitude 
tracks the vehicle for approximately 3 minutes after insertion for a 
minimum elevation angle of 5°. 

The LV maintains local horizontal attitude throughout the EPO phase 
except for an inertial hold of approximately 10 seconds immediately after. 

EPO insertion. The total time spent in EPO is 2h37m57.8s. The EPO ground­
track from insertion through translunar in j ection is shown in figure 4.2-1. 

aThe parameters for this phase are approximate and are presented for 
information only. The official source for this phase is the MSFC LV 
operational trajectory ( ref. 2 ) . 
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4.3 Translunar Injectiona (TLI ) 

The TLI burn is initiated near Hawaii on the second revolution in 
earth orbit, and the burn is totally in sunlight. Four ARIA support the 
burn. The TLI ships are not used for this mission. The TLI burn geometry 
is shown in figure 4.3-1. 

The TLI burn places the spacecraft on a translunar trajectory with 
a 68.1 n. mi. perilune altitude. The evasive maneuver after CSM/LM ejec­
tion is made with the S-IVB APS. The characteristics of the TLI burn 
are as follows. 

Burn initiation 

Time, hr:min:sec, g.e.t. 
Geodetic latitude, deg 
Longitude, deg 
Velocity, fps . 
Apogee altitude above mean radius, 

n. mi. 

Burn cutoff 

Time, hr:min:sec, g.e.t. : 
Geodetic latitude, deg ._ 
Longitude, deg 
Velocity, fps . • . . . ; . 
Burn duration, sec . · . 
S-IVB propellant used, lb • . 
Plane change, deg . . . . . ... 
Inclination to earth-moon plane, deg 
Apogee altitude above mean radius, 

n. mi. . ......... ..... . 

02:49:52.3 
14.3 

-168.5 
25 620.0 

95,6 

02:55:29.l 
24.7 

-142.9 
35 655.6 

336.8 
163 600 

0.0 
2.7 

292 296 

aThe parameters for this phase are approximate and are presented 
for information only. The official source for this phase is the MSFC 
LV operational trajectory (ref. 2). 
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Position of moon at 
lunar orbit insertion 

TU burn initiation 
Altitude = 89 .4 n. mi. 
Velocity = 25 620 fps 
Longitude = -168. 5° 
Latitude = 14.3° 

Position of moon 
at TLI cutoff 

Position of sun at 
TU cutoff 

TLI burnout 
Altitude = 158.8 n. mi. 
Velocity = 35 655.6 fps 
Longitude = -142. 9° 
Latitude = 24. 7 ° 

Figure 4.3-1.- TU geometry. 
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4.4 Translunar Trajectory 

The characteristics of the translunar trajectory are the following: 

Peri lune 

Time, hr:min:sec, g . e.t. 
Altitude above LLS, n. mi. 
Selenographic latitude, deg . 
Selenographic longitude, deg 

78:35:00.5 
68.1 

- 23.3 
171.7 

In the event of no LOI burn the characteristics of the return- to­
earth trajectory are the following: 

Earth perigee 

Time, hr:min:sec, g.e .t. 
Altitude, n . mi. 
Geodetic latitude, deg 
Longitude, deg 
Inclination, deg 

164:07:26 
28 807 

28.3 
- 98.o 

36.0 
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4.5 Posttranslunar Injection Events 

The summary of the major events from TLI cutoff through S-IVB LOX 
blowdown is given in table 4.5-I. To determine the separation attitude 
maneuver (TB7 plus 900 sec ) , the sun was constrained to between 32° and 
90° of the LV +X-axis. This constraint provides over-the-shoulder lighting 
and avoids any CSM shadow on the S-IVB for the docking phase. 

Upon ground command, the S-IVB performs an APS evasive maneuver ap­
proximately 23 minutes after CSM/LM separation. The S-IVB attitude for 
this maneuver will be the same as the separation attitude except that 
the sign of the middle gimbal angle (yaw gimbal) will be reversed. The 
APS burn will be 10.0 fps. 

The S-IVB performs a LOX dump 21 minutes 20 seconds after the APS 
evasive maneuver. The preliminary local horizontal attitude for this dump 
is pitch -135°, yaw -10°, roll 180°. 

The LOX dump maneuver is designed to reduce the probability of space­
craft recontact with the S-IVB and a.lso to achieve an S-IVB impact on the 
moon. Nominally, an S-IVB APS lunar impact burn will be executed after 
the APS evasive and LOX dump maneuvers (g.e.t. is approximately 6.5 hr) 
to target the S-IVB for a lunar impact at 7.58°W and 3.65°8. 

The relative motion between the S-IVB and spacecraft for this 
post-T, D, and E phase is shown in figure 4.5-1. 
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TABLE 4.5-I.- SUMMARY OF EVENTS FROM TLI curoFF THROUGH LOX DUMP 

Time from TB7, 
Event l::.V' Comments ) hr:min:sec ·fps 

00:00:00 Hold cutoff attitude 

00:00:20 Command and hold local 
horizontal 

"' 
00:15:00 Initiate maneuver to Local horizontal 

separation attitude attitude 
Pitch = 120° 
Yaw = ;..40° 
Roll = 180° 
o.8 deg/sec 

00 :20:00 Freeze separation attitude Latest time for 
inertially maneuver to be 

completed 

00:25 :00 Begin SC separation/SLA 0 .5 ) 
jettison 

00:25:15 AUTO maneuver to docking 2.0 deg/sec 
attitude 

Null rates and translation 

Initiate 0.7-fps closing 4-sec RCS +X 
rate 

f 
Null 0.7-fps closing rate 0.7 -X RCS ;J 

00:35:00 Begin dock 

01:20 : 00 LM/CSM ejection from S-IVB 1.1 Spring ejection and 
3-sec -X RCS 

01:43:00 S-IVB APS evasive maneuver 9,8 Start TBS ~ 
02:04:20 S-IVB LOX dump Local horizontal 

attitude 
Pitch = -135° 
Yaw = -10° 
Roll = 180° 
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Figure 4 .5-1.- Continued. 
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4.6 Translunar Coast 

A groundtrack of the translunar coast phase is shown in figure 4.6-6. 
Time histories of altitude and true anomaly for the first 10 hours of 
translunar coast are provided in figures 4.6-2 and 4.6-3. After TLI, 
the spacecraft is on a trajectory with a perilune altitude of 68.1 n. mi. 
Passive thermal control attitude will be maintained during most of the 
translunar coast phase. The PTC REFSMMAT is given in table 5- III. 

Four midcourse correction maneuver points have been defined at the 
following times. 

a. TLI plus 9 hours (MCC-1 ) 

b . TLI plus 28 hours (MCC-2) 

c . LOI minus 22 hours (MCC - 3) 

d. LOI minus 5 hours (MCC-4) 

The midcourse correction strategy has been defined and documented 
through the Apollo Data Priority Coordination Office. The maneuvers are 
GNCS controlled, and external 6V guidance is used. The PTC REFSMMAT 
(table 5- III ) will be used for MCC- 1, MCC-2 , MCC-3, and MCC- 4. The aline­
ment criteria are presented in section 5 . 0 . 

The SC enters the lunar umbra approximately 62 minutes prior to LOI 
ignition but is back in sunlight 15 minutes before the time of ignition. 
ACN terminates approximately 8 minutes before TLI ignition, and there 
is no MSFN coverage until after the burn and the spacecraft appears on 
the eastern limb of the moon. 

The duration of the translunar coast phase is 75 hours 36 minutes. 
However, a thorough review of mission design scans indicated that no 
even-integer day was possible without violation of other mandatory ground 
rules. 

Geodetic altitude from translunar injection to LOI is shown in 
figure 4.6-4. Altitude above the lunar surface during the last 10 hours 
of translunar coast is shown in figure 4.6- 5. 

SIM bay door jettison occurs one half hour after the scheduled MCC-4 
or approximately 4 1/2 hours before LOI. The CSM is pitched down 135° 
with respect to the local horizontal plane such that the SIM door is 
jettisoned forward and above the CSM velocity vector ( at 45° below the 
local horizontal plane ) . In order for the jettison maneuver to be per­
formed with the PTC REFSMMAT, a 30" local horizontal yaw is required 
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to reduce the middle gimbal angle from -68.95° (with 0° yaw ) to - 39.4°. 
This jettison attitude places the SIM door approximately 26 n. mi. above 
and 6 n. mi . behind the CSM at LOI and it continues in its hyperbolic 
trajectory until it exits the lunar sphere of influence. 

) 

• 
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Figure 4.6-1.- Relative configuration of the sun, moon, earth and spacecraft for 
SIM-bay door jettison at LOI minus 4.5 hours. 
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4.7 Lunar Orbit Insertion (LOI) 

The LOI maneuver is designed to insert the CSM into approximately 
a 58- by 170-n. mi. lunar parking orbit (LPO). The lunar orbit insertion 
geometry is shown in figure 4.7-1, and the lunar orbit groundtrack from 
LOI to LM landing is shown in figure 4.7-2. A time history of trajectory 
parameters during the burn is presented in figure 4.7-3. The burn was 
simulated with external ~V guidance. A description of the burn is as 
follows. 

LOI burn initiation 

Time, hr:min:sec, g.e . t. 
Mass, lb ....... . 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps 
Perilune altitude above LLS, n. mi .. 
Selenographic inclination, deg 

LOI burnout - start LPO 

Time, hr:min:sec, g.e.t. 
Altitude above LLS, n. mi. 
Selenographic latitude, deg . . . . . . 
Selenographic longitude, deg 
Inertial velocity , fps ... . 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg . . . 
lV, :fps •••••• • •• 
SPS propellant used, lb . . .. . 
Orbit period, hr:min:sec .... . 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

78:31:14.7 
102 816.5 

95,0 
-27.9 

- 169,9 
8170.9 

68.1 
30 . 0 

78:37:46.8 
73,9 

- 21.7 
163. 2 

5411. 2 
26.0 

392.0 
25.1 
- 7.9 

2997,9 
26 400 

02:08:22.8 
58.3 

170 . 0 

The LOI burn parameters were computed without simulation of the SPS 
thrust buildup and tailoff. However, the effect of these is reflected 
in the burn parameters presented in the simulation data package (ref. 3). 

The REFSMMAT used for the LOI burn is the LOI preferred REFSMMAT. 

The target load for the LOI burn is given in table 5-IV. More de­
tailed information about the burn, including reset point, navigation 
updates, and ignition gimbal angles, is given in reference 3. 



Apo lune altitude = 170 n. mi. 

Position of sun at LOI 
Longitude = 93. 7° 

Position of earth at LOI 
Lo.ngitude = -3 .1 ° 

Peri lune altitude = 58.3 n. mi. 

l 

LOI cutoff ----­
Altitude = 73. 9 n. mi. 
Velocity = 5411.2 fps 
Longitude = 163.2° 
Latitude = -21. 7° 
Plane change = 7. 9° 
Burn arc = 25.1° 

Figure 4. 7-1.- LOI geometry. 
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4.8 Descent Orbit Insertion (DOI ) 

The DOI maneuver occurs after two revolutions in the 58- by 170-n. mi. 
orbit. The targeting is biased to place the spacecraft i n an initial 
9.6- by 58.4-n. mi. lunar orbit so that the predicted lunar potential per­
turbation will place the spacecraft in a 50 000-foot by 60- n. mi. orbit 
at PDI on rev 14. The orbit is designed so that the perilune is at 20.6°E 
selenographic longitude at PDI. The altitudes are relative to the landing 
site radius. 

For the DOI burn, the landing REFSMMAT (table 5-V) is used, and the 
CSM is oriented heads down. The burn is initiated near perilune of the 
second revolution in the 58- by 170-n. mi. orbit. The target load for 
the DOI maneuver is presented in table 4.8-I. The characteristics of the 
burn are the following. 

DOI burn initiation 

Time, hr:min:sec, g.e.t. • •••. 
Mass, lb . . . . . . . . . . . . 
Altitude above LLS , n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi . 

DOI burnout 

Time, hr:min:sec, g.e.t. 
Altitude above LLS, n. mi. 
Selenographic latitude, deg • 
Selenographic longitude, deg 
Inertial velocity, fps •••. 
Selenographic inclination, deg 
Burn duration, sec •••• 
Inertial burn arc, deg 
Plane change, deg •... 
!::.V, fps .•.••.•.. 
SPS propellant used, lb • 
Orbit period, hr:min:sec 
Perilune altitude above LLS, n. mi . 
Apolune altitude above LLS, n. mi . 

82:39:32.5 
76 363.6 

58. 4 
-25. 3 

-148.7 
5491. 4 

58. 4 
169.8 

82:39:55. 4 
58 . 4 

-25. 4 
- 150.0 
5283, 7 

26. 0 
22. 9 
1.2 
o.o 

201.6 
1553.1 

01 :53: 58.9 
9,6 

58. 4 
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4.9 CSM/LM TRAJECTORY FROM DOI TO PDI 

The CSM/ LM activities in lunar orbit prior to undock include the 
CSM DOI maneuver at the beginning of the third revolution. This maneuver 
is performed approximately 4 hours after S-IVB impact. Undocking and 

separation are performed at 100hl3m56s g.e.t. ( approximately 17 hr 30 min 
after DOI ) . IVT to the LM is begun approximately 2 1 / 2 hours prior to 
undocking. 

Activity Revolution Time, 
number hr :min:, g.e.t. 

LOI Beginning of hr :min:, g.e.t. 
1 78:38 

DOI End of 82:40 
2 

Begin rest period 4 86:00 

End rest period 9 94 : 30 

Begin IVT to LM 10 97 : 40 

Undocking and separation 12 100:14 

4.9.l CSM/LM undock and separation. - The undocking and separ at i on 
maneuver is performed as a single maneuver to separate the LM and CSM in 
preparation for the LM descent. The maneuver occurs at 6.o0 s and ll0.5°E 
during the twelfth orbit 4.45 hours before landing. The required data 
for this maneuver are given in table 5- V. 

Undocking is accomplished by simultaneously releasing a set of 
clamps that allows springs to push the two spacecra~ apart. Immediately 
after undocking, the CSM performs a manual maneuver directed radially 
downward toward the center of the moon to achieve a total ~V of 1.0 fps. 
This maneuver provides an increase in LM- CSM separation distance . 
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4.10 . LM TRAJECTORY . FROM 'PDI ·TO LANDING 

This section describes LM powered descent to the landing site at 
Hadley. 

4.10.1 Powered descent. - The LM powered descent is designed to 
transfer the LM from the perilune of a 64.4- by 54.6- n. mi. orbit to a 
soft landing on the lunar surface at the Hadley landing site (latitude 
26. 07°N, longitude 3. 65°E ) . The central. angle traversed from PDI to 
landing is 19°. The maneuver is a controlled guidance maneuver consisting 
of three phases, the braking phase, the approach (or visibility ) phase, 
and the landing phase. A summary of the descent events is shown in 
figure 4.10- 1. 

4.10.2 Braking phase. - The braking phase is designed for efficient 
reduction of orbital velocity. The phase begins with a 7.5-second ullage 
performed with the LM RCS to settle the DPS propellants. The DPS is 
then ignited and burned at the minimum throttle setting (approximately 
10 percent ) for 26 seconds to allow time for the DPS engine gimbal to 
trim through the center of gravity. The ullage and trim are performed 
at the constant inertial attitude required by PGNCS guidance at DPS ig­
nition. After the trim the DPS is throttled to maximum thrust and 
remains at this setting for most of the phase; however, during the final 
2 minutes of the phase, the DPS is throttled for guidance control. 

To maintain continuous S- band communication during the powered 
descent, the spacecraft attitude must include a 50° left yaw from pre­
PDI to 3 minutes after ignition (see fig. 4.10-8 ) . At 3 minutes the 
spacecraft is returned to 0° yaw (windows - up attitude ) , which is the 
proper attitude for the lan~ing radar to be used. The yaw maneuver does 
not affect the time of landing radar incorporation (approximately 4 min 
after PDI ) . 

The guidance logic for the braking phase is designed to satisfy a 
predetermined set of targets. Because of guidance sensitivity, however, 
as time- to- go (TGO ) (to achieve targets ) becomes small ( less than 62 sec), 
the guidance automatically switches from the braking phase targets 
(table 5- V) to the approach phase targets (table 5-V ) . 

4.10 .3 Approach phase. - The approach phase, which begins at an 
altitude of approximately 7000 feet (high gate ) , provides for pilot 
visual monitoring of the . approach to the lunar surface; that is, the 
guidance is targeted to provide a 30° pitch transient at high gate to 
immediately bring the landing area into view in the forward window. The 
guidance provides an attitude that will maintain the landing area in 
the commander's window until late in the approach phase. The quadratic 
acceleration guidance law is used in the approach phase and the braking 
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phase. The approach phase altitude target (table 5-V) is approximately 
158 feet. The approach phase, however, is considered to be operationally 
terminated 80 seconds before automatic landing ( low gate, approximately 
700-ft altitude), when the landing phase is initiated. 

4.10.4 Landing phase.- The landing phase is designed to provide 
continued visual assessment of the landing site and to provide capability 
for pilot takeover from the automatic control. The guidance law and tar­
gets at this point are unchanged because the approach phase targets have 
been selected to satisfy these additional constraints. Under the automatic 
guidance, a vertical descent is initiated when TGO becomes less than 
12 seconds. The vertical descent portion of the landing phase starts 
at an altitude of 200 feet and terminates at landing. The vertical 
descent guidance is a velocity nulling routine that nulls the horizontal 
velocity while accepting the commanded vertical rate from the rate-of­
descent ( ROD ) switch. A 5-f'ps rate of descent is used throughout the 
automatically controlled vertical descent. This vertical rate is con­
trollable by use of the ROD switch or by manual throttle control. The 
rate will normally be adjusted so that the touchdown rate is less than 
5 f'ps. 

4.10.5 Graphical description of the powered descent.- The LM lunar ) 
groundtrack from PDI to landing is shown in figure 4.10-2. Events in-
dicated are PDI, FTP, yaw to vertical, landing radar altitude, landing radar 
velocity, throttle recovery, high gate, and landing. 

The time histories of the LM and LM-CSM trajectory parameters from 
PDI to landing are shown in figure 4.10-3. Major events indicated are 
throttle recovery, high gate, low gate, and landing. In figure 4.10-3 (a ) , 
time histories of the LM total velocity, altitude above the landing site, 
and flight-path angle are shown. The time histories of the LM-CSM range, 
range rate, and phase angle are shown in figure 4.10-3 (b ) . Time histories 
of the LM thrust angle and FDAI pitch angle are shown in figure 4.10-3 (c ) . ~ 
The thrust angle is the angle between the thrust vector and the local 
vertical, and the FDAI pitch angle is the angle between the X-body axis 
and the X-platform axis. The time histories of the collimanded and actual 
thrust profiles are shown in figure 4.10-3 ( d ) . The two profiles are 
different because the DPS is not throttled between 63-percent thrust and 
FTP (100 percent is 10 500 lb of thrust ) because the engine is physically 
degraded when the intermediate thrust values are used. Therefore, the 
throttle is set at the maximum level, FTP ( approximately 93-percent 
thrust ) , until the commanded value is below 57-percent thrust; then the 
DPS is throttled to the commanded values for the remainder of the descent. 
The 57-percent level allows a margin for throttle operation without re-
quiring a pulse back to the FTP. 
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In figure 4.10-4, the LM altitude versus altitude rate profile from 
PDI to landing is shown. Events indicated are PDI, throttle recovery, 
high gate, low gate, and landing. 

Shown in figure 4.10-5 is the S-band gimbal profile, which indicates 
the position the S-band antenna must maintain for S-band communication. 
The vehicle blockage pattern is also shown. Any antenna position inside 
this pattern will cause loss of communication because parts of the LM 
hardware will reflect or interfere with the signal. If no preventive 
action is taken, body blockage will occur during the early part of the 
Apollo 15 powered descent. Therefore, a 50° left yaw maneuver is required 
from pre-PDI to 3 minutes after PDI. At 3 minutes the spacecraft is 
returned to 0° yaw ( spacecraft windows - up attitude) at the rate of 
5 deg/ sec. If the crew chose to initiate the powered descent in a 
windows - down attitude the body blockage would be similar to the blockage 
for the windows-up attitude. 

Events indicated in figure 4.10-5 are PDI, yaw to vertical, landing 
radar accepted, throttle recovery, high gate, low gate, and landing. 

To decrease the effects of the local terrain on the descent tra­
jectory, a simple terrain model ( called an a priori model ) has been 
introduced into the guidance system. This model allows the guidance to 
compensate in advance for general terrain variations, thus providing 
a smoother trajectory . Figure 4 .10- 6 shows the terrain for the nominal 
- 91° approach azimuth into the landing site at Hadley. The a priori 
model ( a series of slopes ) has been superimposed over the actual terrain . 

A map of the Apennine mountain region and the Hadley Rille 
that surround the landing area is shown in figure 4.10-7. The LM ap­
proach path is shown from a surface range of approximately 19 n. mi. to 
the landing site. 

An approach phase summary from high gate to low gate is presented 
in figure 4.10-8 . The LM landing point designator (LPD ) and LM altitude 
above the landing site are shown as functions of surface range to the 
landing site. A table presents the LM altitude rate, thrust angle, and 
horizontal velocity as functions of time from high gate. 

A map showing the topography in the immediate vicinity of the landing 
site at Hadley is presented in figure 4 .10- 9. The LM approach path is 
shown from a surface range of approximately 10 000 feet to the landing 
site. 
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A landing phase sUlllm.ary ( from low gate to landing ) is presented in 
figure 4.10- 10. The LM LPD and LM altitude are shown as functions of 
surface range to the landing site. The LM altitude versus altitude 
rate profile and the APS abort boundary are also presented. The table 
presents the LM thrust angle and horizontal velocity as functions of 
time from low gate. 
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EVENT TFI, v
1
, FPS H, H, llV, 

MIN:SEC FPS FT FPS 

POWERED DESCENT INITIATION 0:00 5562 -5 50 087 0 

THROTTLE TO MAXIMUM THRUST 0:26 5534 -4 49 979 28 

YAW TO VERTICAL 3:00 4111 -58 44 040 1468 

LANDING RADAR ALTITUDE UPDATE 4:06 3444 -bl 39 8 78 2159 

LANDING RADAR VELOCITY UPDATE 5:34 2500 -85 33 623 3167 

THROTTLE RECOVERY 7:24 1163 -80 22 950 4597 

HIGH GATE 9:24 318 -162 7 029 5640 

LOW GATE 10:42 ob <7ol* - 23 694 6241 

LANDING 12:02 -15 <Ol* -5 5 6698 

* (HORIZONTAL VELOCITY RELATI 

Figure 4.10-1.- Powered descent profile. 

~ •. ~--
1190 - - -

8:00 

260 
280 , 

I 3 00 
320 I 

I I 
O:oo 
I 

TF1, MIN:si::c 

_) 

+:-
1 
CJ\ 
\Jl 



28 

CT> 
Cl> 
'C 

' Cl> 
'C 
:::J 24 :!:: 
hi 
s:. 
t: 
0 z 

20 

HOO ) 

2 4 8 10 12 

2• 

14 

East longitude, deg 

16 

• 19 
~lino 
'Ill::' (4 



6 8 10 12 

A8 

1 · ~ . ,, ,_ J g. /:" '-. · l.~ ...... , 
; · ~- · . ' 

/ ~- \ 
,f / • ,, \ 

1Yaw to vert ica il · ··" \ 

14 

East longitude, deg 

E R 

16 18 20 22 24 

Figure 4.10-2. - LM powered descent groundtrack. 



(_ • 

9X 103 90x io3 80 

8 80 60 

7 70 40 

6 60 20 
::::: 

.,, 2 
.e 

·;;; 
en 

~ 5 c: 50 :c ·g c: 
c;; ~ 

> "' 
j9 ~ 
.s 4 "' 40 

"' :5 "C 

~ 
<;; 

en 

"' "C 

..!!! 0 en 
c: 
"' .s::. 
~ 

I 

:E -20 
.S!' 

:5 

~ Velocity -
Altitude 

== 3 -' 30 -40 

2 20 -60 

10 -80 

OL 0 -100 
0 

.'-._..../ ._/ 

Landing radar DPS throttle 
altitude recovery Hig h gate Low gate Landing 

Flight path angle 

Flight-path a ngle 

Altitude 

~ 
lj . 
+ ~ 

Velocity ~ 
~ 

~ 
. . 

2 3 4 5 6 7 8 9 10 11 12 

Time from powered descent initiation, min 

(a) LM ve locity, altitude, and flight-path angle. 

Figure 4. lC>-3. - Time histories of LM and LM-CSM trajectory parameters from PO I to landing. 

J 

+ 
I 
0\ 

\_() 



500 r- 4X 103 45 

450 3 40 

400 2 35 

Range 

350 1 30 

"' i' 
E 

.e- "C 

~ -*. 25 c 300 1ii 0 

~ R~~~~ rate 

~ 
.... c: 
Q> "' en en ~ c: c: 

E "' "' .... .c 
Phase angle 

:E :E c. 
VI 250 VI -1 :E 20 
u u VI 

I I u 
:E :s I 
....... :s 

200 -2 15 

150 -3 10 

100 -4 5 

50L -5 
0 

c t 
,. 

Landing radar altitude DPS throttle recovery 

Phase angle 

-
Range rate 

LJ 

.L -

2 3 4 5 6 7 8 

Time from pa.vered descent initiation, min 

(bl LM-CSM range, range rate, and phase angle. 

Figure 4.10-3. - Continued. 

"' "--" 

High ga te 

Range 

9 10 

Low gate Land ing 

Ranger ate 

'-Phase b 
angle _ 

'; 
Range, 

11 12 

+ 
I 

--.:.i 
0 

_) 



;; 
u 

g>~ 

"' -- "' g' 8 .,,-
.<= E 
u 0 :a..::: 
_.!!! 
< °' cc:: 
u. "' -:;; 

::::l ..... 
.c 
I-

·C " -l 
,_ 

-~ 

180 111111111111111111111111111111111111111111111111111111111111111 11 1111111 111 111 11 11111111111 1111 1111 11 . . -1-++.j w:c ~rmm1i w:w:mcmw 

160 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I IITITtl I ti I I I I I I I I I I I I I I I I ltffl 

i 40 ff:mftmmIEEmttmmimHHffiffiiiffffiiffitimmH!IEEiIBiamH£EffiHttmliffffiHHHJEH:EEffiHmnaamnm 

80 

60 

40 

20 

0 

OO±FDAI pitch angle 

Thrust angle 

Th rusf angle FDA I pitch angle 
I \ X 

Thrust 
vector 

1 bod \ =mMmmmtmmmttmttimtJ=mt:rr:t.i:tmwllff'tttttHi 1 Local vertical x '~atform 

'L t \ TITT!!lll lflntfrfflffitffifff fffllfi I ll!' i;.i-.;:·;: 
Local "";'°"'''" '\J .... 

rTTTTi · r I ,i~mitt1mmm11mm~ 
l 2 3 4 5 6 7 8 9 10 11 12 13 

Time from powered descent initiation, min 

(c) FOAi pitch angle and thrust angle from local vertical. 

Figure 4.10-3. - Continued. 

.J 

+ 
I 

--:) 
I-' 



18 03 x Ir 

16 
La nding radar altitude DPS throttle recovery 

mmanded thrust 
14 

12 

:!:! 
.;; 

"Cl 10 :E 
ctual thrust 

c: 
O'> 

"' E 
-::;; 

8 ::J .._ 
:: 
:E _, 

6 

-

- -
4 

-

-· 
2 

-
-

0 2 3 4 5 6 7 8 

Time from powered descent initiation, min 

(d) LM thrust magnitude. 

Figure 4.10-3. - Concluded. 

c .__.., 

;::High gate Low gate-

£i~ r 
~ - HI H 

9 10 11 

La nding 

-

'' 

. ti 
' 

12 

_, 

13 

,, 

+ 
I 

-..:i 
I\) 

_) 



(_ J 
70 x 10

3 

t+++t---~=J-f!HHH'Fftt+~~ 

_, ...... 
Q) _, 

"' 

60 

50 

g' 40 
-0 

<::: 
11) 

Q) 

> 
0 

..c 
11) 

Q) 30 
-0 
.3 
_, 
11) 

~ 
_J 

20 

10 

II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111I11 IPDI 

I-
4 1 1 1 1 1 1 1 1 1 1 1 1 1--I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111 I I I I I t++++I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

-1-l-++++++++-+ 

µ I I I I I I I + -1--H -+ I I I I I I I I ++++ 

I-
1-1 -+-+ +-~-1 l--+-1---H 

n-••m•w:i-H 

~l--+-4---1-t-I I F''ll"I' I I I 1--+l--+H---+--++-t- I I I I I I I I I I I I I I I I I f -- --·--·1fE Low gate +++++---H---1-++-H----+---+---+--+++-++-++-++--+---+ 

1-1 
+--+I I I I I I 1"1 I I I I I I I 1----l--+++-----J...1.-tlanding 

I II I I I I 

0 
---18 0 ---160 --- 140 -120 -100 -8 0 - 60 -40 -20 0 20 

LM altitud e rate , fps 

Figure 4.10-4. -A ltitude above landing s ite versus altitude rates . 

_J::--
1 

----.J 
w 



-80 

-60 

-40 
en 
Q) 

-0 

cU -20 
en 
c 
<1l 

cu 0 
.n 
.~ 
en 
;;: 20 
<1l 
>-

40 

60 

80 

- Gimbal limitations 

~ Body blockage 

240 200 160 120 80 40 

[il{J 10° operational guard band 

I:) < J 20° acquisition guard band 

0 -40 -80 

•• -80 

-60 

-40 

-20 

0 

20 

40 

60 

I I I I I I I I I I I I I I I I I I I I I I I I I ' I I ---------------------------! 
•• 80 

240 200 160 120 80 40 0 -40 - 80 

Pitch gimbal angle, deg 

Figure 4.10- 5. - S-band gimbal angle profile. 

(__ • ~ ...___.,. 

-< 
I» 
:E 
IC 

3· 
0-

~ .t:--
I» I 
:::l 
IC --.J 
ro- .t:--.. 
a_ 

.2l 

j 



;i;:'. 

£ 
·v; 

°' c: 
"O 
c: 

.!;! 

~ 
.0 

"' Q) 
"O 

~ 
~ 

"' c: 
-~ 
Q) ,_. 

.. .. 
.....__.., -.__/ 

-L-._. . ·--

8 - ,-

, __ , 
4 

-~·i_ . : . ; - ·· - - --- -

0 ···- .. :~==" ·~-~ ·~· ~ · . 
. • r 

. - . ·-:-r- · - . ...:. . • .....;.....;..; .!-+ .. .• . ~ ...• ....;-:-f 

. ::....:.::..: .. . : ::.. :· ·:-.:-:: - ·- --- : ~+;-:· . - . ··- . --
-4 . ..... ..... . . ... -· -- · ._ .. 

~ D m ~ ~ B ~ e ~ ~ ~ ~ ~ ~ ~ ~x~ 
Surface range to landing site, ft 

8
1 <JH .. ,~ . J . I . I d' I T'' ·· · I . J-r- ·f. ·- 1 --~ - ~ -i~ >f LI · • • •. · • · · • · ... . .~ 'of>s ilirottle-recoverv >_: .:~-- ::~-:~<~.~-:== .. : ?==='~ -:-.:- fr _ ;: 

4 

i 
0 ... I 

. .. .. I -· 

·---~--to....,,___~r---A priori slcpe 4---.... 
i 

____ .___ A p~iori slope 5; · . - ··· 1 · 

! 
-4 

-20 220 240 260 280X 103 160 180 200 60 100 120 140 0 40 80 20 

Surface range to landing site, ft 

Figure 4.10-6. - Hadley terrain profile. 

J 

+-­
I 

-.:i 
\Jl 



4-76 

) 



4-77 

40 

) en 
Q) 

"'O 

~ 
en 50 c: 
"' Q 

0... 
_J 

•I 60 

) 
10 

0 2 4 6 8 10 12 14 16 18 x HY 
Surface range to landing site, ft 

Figure 4.10-8. - Approach phase summary. 



Figure 4.10-9. - Hadley landing site topography. 
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4.11 CSM SOLO ACTIVITIES 

4.11.l CSM circularization.- This maneuver, which occurs at 23.6°s 
and 146.0°W and 81 minutes after undocking, transfers the CSM from the 
initial elliptical orbit to a near circular parking orbit which is neces­
sary for two reasons: (1) landmark tracking is less difficult at higher 
altitudes and (2) after the powered ascent (or a descent abort), the 
rendezvous phasing is improved. 

The maneuver is a 3.9-second external t:.V burn performed by the SPS. 
The target load for the maneuver is shown in table 5-V. 

4.11.2 Subsatellite jettison. - The lunar orbit subsatellite is 
h m s · 

jettisoned at 106 09 13 g.e.t. as the CSM crosses the lunar equator at 
the ascending node of rev. 15. The CSM will be in an inertial hold at­
titude, which will allow the subsatellite to be jettisoned perpendicular 
to the ecliptic plane toward the north in order that the spin axis of 
the subsatellite will be perpendicular to the line of sight to the sun, 
thus allowing maximum sunlight incidence on the solar cells. The CSM 
attitude will be maintained until the subsatellite jettison photography 
requirements are met. 

4.11.3 CSM lunar orbit plane change. - Approximately 86 hours 
42 minutes after LOI and 59 hours 03 minutes after subsatellite jettison, 
the CSM performs a plane change to place the LM in the CSM orbital plane 
at the time of LM lift- off. The maneuver is performed approximately 
3.25 revolutions before LM ascent. The target load for the maneuver is 
presented in table 5- VI. 

The burn characteristics are the following. 

Burn initiation 

Time, hr:min:sec, g.e.t. 
Mass, lb ...... . . 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps 
Selenographic inclination, deg 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

165:12:50.6 
37 276.8 

59,8 
-12.5 

93 . 0 
5346.9 

26.0 
59,2 
59,8 
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Burn cutoff 

Time, hr:min:sec, g.e.t. . . 
Altitude above LLS, n. mi. . , . 
Selenographic latitude, deg . 
Selenographic longitude, deg ..•• 
Inertial velocity, fps .••. 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg .. . 
/::,.V, fps ....... . 
SPS propellant used, lb . 
Perilune altitude above LLS, n. mi .. 
Apolune altitude above LLS, n. mi. 

165:13:07.1 
59.8 

-12.2 
92,3 

5346.9 
28.9 
16.5 
o.8 
3.3 

308.6 
1121.2 

59.2 
59,8 

) 
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4.12 LM Ascent 

The LM powered ascent trajectory is an inplane launch into a 
9.03-n. mi. ( 54 848-ft ) by 45.6-n. mi. orbit about the moon. The LM 
lift-off time, which is determined primarily by the LM-CSM phasing re­
quirements for rendezvous, occurs after approximately 67 hours of lunar 
staytime. A sketch of the powered ascent maneuver is shown in fig-
ure 4.12-1. 

The LM ascent consists of two operational phases, a vertical rise 
phase and an orbital insertion phase. The first phase is necessary 
to achieve the desired altitude for terrain clearance. A description 
of trajectory parameters, vehicle attitudes, and the transition to the 
orbital insertion phase during vertical rise is shown in figure 4 .12-2. 
For radial rates greater than 40 fps, the guidance switches to the orbital 
insertion phase; but, because of DAP steering lags, the pitchover does 
not occur until a radial rate of approximately 50 fps is achieved. Thus, 
the vertical rise phase is actually terminated 10 seconds after LM lift­
off. During the vertical rise phase, the LM Z-body axis is rotated toward 
the desired azimuth, which is normally in the CSM orbital plane. 

The orbital insertion phase, which is designed to insert the LM into 
the desired lunar orbit, is described in figure 4.12-3. Included in 
this figure are orbital insertion parameters, total ascent phase per­
formance, and onboard displays at insertion. Yaw steering is used during 
the orbital insertion phase, if required, to maneuver the LM into the 
CSM orbital plane or into a plane that is coplanar with the CSM orbit. 
The nominal ascent is essentially inplane requiring no yaw steering. 
To avoid S-band communication blockage near the end of the orbit in­
sertion phase, a 40° pilot yaw maneuver is initiated approximately 
48 seconds into the ascent. Groundtrack information for the LM and CSM 
during powered ascent is shown in figure 4.12- 4. The LM ascent radar 
coverage for 0° and 3° minimum elevation angles is included in the mi s­
sion radar time line, table 6- III. The LM ascent weight summary i s 
shown in table 5-XI. The target load for LM ascent is presented in 
table 5-VII, and the propulsion performance summary for LM ascent is 
shown in table 4.12-I. Because +X-axis RCS thrusting is used for atti ­
tude control, the data in table 4.12-I include the effect of both APS 
and RCS thrust. The APS interconnect is open during LM ascent, and all 
propellant is assumed to come from the APS tank. 

Time histories of LM trajectory, attitude parameters, LM-CSM phasing, 
range, range rate, and LM-CSM relative parameters are shown in 
figures 4.12-5, 4.12-6, and 4 .12-7, respectively. 
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The LM-CSM range-range rate profile is shown in figure 4.12-8. 
The S-band gimbal angle profile, which shows the vehicle body blockage 
constraints, is shown in figure 4.12-9. 
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TABLE 4.12-I.- LM ASCENT PROPULSION PERFORMANCE SUMMARY 

[Combined APS and RCS] 

APS APS RCS effective RCS effective Total . Total thrust, thrust, 
W, lb/sec thrust, lb W, lb/sec W, lb / sec lb lb 

3517.07 11.35 64.99 0.23 3582.06 11.58 

3504.13 11.30 56.39 0.20 3560.52 11.50 

3494.45 11.26 46.51 0.17 3540.96 11.43 

3487.37 11.24 35.16 0.13 3522.53 11.37 

3482.48 11.23 21.98 0.08 3504.46 11.31 

3479.63 11.23 7.74 0.03 3487.37 11.26 

3478.89 11.24 12.10 0.04 3490.99 11.28 

3480.60 11.25 34.74 0.12 3515.34 11.37 

3481.47 11. 25 41.29 0.15 3522.76 11. 40 
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4 .13 Rendezvous Sequence 

4 . 13.1 Sequence summary. - After insertion of the LM into orbit, 
the LM will compute and execute the early rendezvous sequence which nomi­
nally consists of two major maneuvers, TPI and ~PF. A nominally- zero tweak 
maneuver will be scheduled 2 minutes after ins ertion, and two nominally­
zero midcourse correction maneuvers will be scheduled between TPI and 
TPF; the TPF maneuver is actually divided into several braking maneuvers. 
The complete maneuver sequence is presented in table 4 . 13- I. All maneu­
vers except TPI will be performed with the LM RCS system with either two 
jets or four jets for a prescribed quad for thrust vector control. TPI 
will be performed with the APS preceded by a 10- second, four-jet RCS ul­
lage. The entire maneuver sequence from lift - off through docking requires 
approximately 1.9 hours . 

Before detailed information is presented about each maneuver ; some 
general mission and trajectory design requirements for the rendezvous 
plan are noted. 

a. TPI will occur 16 minutes prior to the fir s t sunrise following 
insertion. 

b . The LM will be 15 n . mi . below the CSM orbit at TPI. 

c. The LM- CSM elevation angle will be 26 . 6° . 

d. Braking should occur in daylight ; stationkeeping should begin 
approximately 29 minutes a~er the vehicles enter sunlight . 

The orbital schematic for the rendezvous sequence is presented in 
figure 4.13- 1. The time histories of range, range rate , phase angle, 
CSM- LM elevation angles, and the CSM- LM- sun angles are presented in 
figures 4.13- 2(a) through 4 . 13- 2(e). The relative motion of the LM with 
respect to the CSM is shown in figure 4.13- 2(f). The onboard tracking, 
lighting, and mission events summary are presented in figure 4.13- 3 and 
in table 4.13-II. 

4.13 . 2 'rweak maneuver. - A nominally- zero tweak maneuver is scheduled 
2 minutes after insertion . The purpose of this maneuver is to maintain 
the nominal TPI offsets (both inplane and out of plane) when insertion 
dispersions occur. Out - of- plane dispersions will be eliminated by a 
tweak/TPI combination. The tweak maneuver would force a common node at 
TPI, and the out- of- plane velocity component would be reduced to zero at 
TPI. Any out- of- plane situation not eliminated by the tweak/TPI combi ­
nation must be eliminated during terminal phase. 
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4.13.3 TPI.- The TPI maneuver executed with the APS 16 minutes 
prior to daylight is initiated 45 minutes after insertion. TPI occurred 
38 minutes after insertion on Apollo 14, but, due to a longer lunar 
staytime on Apollo 15, the sun will be farther west at lunar lift-off. 
Therefore, an extra 7 minutes coast to provide the 16-minute lighting 
requirement for TPI is necessary. A shorter 6t from insertion to TPI 
would be acceptable; however, if the LM tracking light should fail, TPI 
lighting significantly earlier than 16 minutes prior to sunlight would 
not allow adequate daylight sextant tracking for the second midcourse. 
The insertion orbit is such that at this time the LM will be 29 n. mi. 
behind and 15.0 n. mi. below the CSM. The thrust direction is posigrade 
16.5° below the local horizontal. The APS burn is preceded by a +X 
(four-jet) RCS ullage maneuver which is 10.5 seconds long and overlaps 
the main engine burn by 0.5 second. The APS burn duration is 2.6 seconds. 

The Lambert targeting for this maneuver is based on a 130° CSM cen­
tral travel angle between TPI and TPF. The target load for this maneuver 
is presented in table 5- VII. The LM- CSM orbital geometry is shown in 
figure 4.13-4 . The characteristics of the TPI maneuver are as follows. 

Ullage maneuver (four- jet RCS, +X) 

Start time, hr :min:sec, g . e . t . 
Latitude, deg S . •. .. .. . 
Longitude, deg W .... 
Altitude above landing site, n . mi . 
Phase angle, deg 
Duration, sec . . . 
6V, fps . . ... . 
Propellant used, lb • . 

Main engine burn 

Start time, hr:min:sec, g.e.t. 
6V, fps ...... . 
Duration, sec .. . 
Propellant used, lb . 

TPI termination 

Time, hr:min:sec, g.e.t. 
Latitude, deg S ..... . 
Longitude, deg W ... . 
Altitude above landing site, n. mi. 
Resultant h /h , n. mi . 

a p 
Catchup rate, deg/min . . 

172:29:29.1 
11.6 

149.5 
44 . 1 
1. 7 

10.5 
21.9 
14.3 

172:29:39.1 
51. 8 
2.6 

30.8 

172:29: 41.7 
17.9 

150.1 
44.2 

61.5/43.9 

0.032 

) 
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4.13.4 Midcourse corrections and TPF.- MC-1 and MC-2 occur 15 and 
30 m;i.nutei;; after TPI, respectively, and are nominally-zero maneuvers. 
The terminal phase braking schedule performed with the two-jet -Z thrusters 
is presented in table 5-XVIII. Line-of-sight corrections will be made as 
required. Final approach 1µ1d stationkeeping should occur at approximately 

7d05hl5m01.7s g.e.t., approximately 29 minutes after the vehicles enter 
sunlight on the back side of the moon. Docking should occur at approxi -

mately 7d05h30m00s g.e.t. to complete 1.9 hours of rendezvous activities. 



TABLE 4.13- I .- RENDEZVOUS MANEUVER SUMMARY 

Propellant Resultant 
Ti me, Burn Weight a t or b i tb Range at Range rate 

Propuls i on 6V, us eda, Event day :hr :min: sec , system t i me, fps ignition, h /h , cutoff, at cut off, 
g.e.t. sec lb lb a p n. mi. fps 

n. mi. 

Tweakc 7:03 : 46:39.1 RCS 0.0 0.0 5913.3 0.0 50.3/9.1 145.8 - 441.3 

TPI APS burn 
d 

7:04:29:39.1 APS 2.6 51.8 5899.0 30.8 61.5/43.9 32.5 - 134.3 

MC- le 7 : 04 : 44:39.1 RCS .:!:_Z (two- jet) 0.0 0.0 5868.2 0.0 61.5/43.9 15.0 - 97.5 

MC- 2c 7:04:59:39.1 RCS .:!:_Z (two- jet) 0.0 0.0 5868.2 0.0 61.5/43.9 4.5 - 46.o 

Firs t braking 7:05:10:46.3 RCS - Z (two- jet) 11.2 12.3 5868.2 8.0 60.1/49.0 o.4 - 19 . 6 
maneuver 

Second braking 7 : 05:11:59.4 RCS - Z (two- jet) 8.9 9.8 5860.2 6.3 59.7/53.9 0.2 - 9.7 
maneuver 

Third braking 7 : 05:13 : 37.8 RCS - Z (two- j et ) 4.3 4.8 5853.9 3.1 59.6/ 56.6 0.08 - 4.9 
maneuver 

Fourth braking 7:05 :14:57.4 RCS - Z (two- jet) 4.2 4.7 5850.8 3.0 59.6/59 . 1 0.01 - 0.2 
maneuver 

Docking 7:05:30:00. 0 -- -- -- 5847.8 -- 59.6/ 59 .1 o:o 0.0 

~stimates for completing cons umables document will present official propellant usage. Slight .changes caused by rigor 
of analysis are expected. 

bAltitudes measured above landing site. 

cNominally a zero 6V maneuver. 

dPreceded by a 10.0- sec, four- jet, +X, RCS ullage. 

~ r - __/ 
'--

+:­
I 
f--' 
0 
Cb 

_) 
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TABLE 4.13-II.- MSFN TRACKING AND SHADOW TIME LINE 

Event Time, day:hr:min:sec, g.e.t. 

Insertion 7:03:44 : 39.1 

Tweak 7:03:46:39.1 

Sunset 7:03:57:43.4 

MSFN LOS 7:04:16:16.0 

TPI (ullage on) 7:04:29:29.l 

MC- 1 7:04:44:39.l 

Sunrise 7:04:45:44.o 

MC- 2 7:04 : 59 : 39.l 

MSFN AOS 7:05:02 : 27.8 

First braking maneuver 7:05 :10:46. 3 

Second braking maneuver 7:05:11:59.4 

Third braking maneuver 7:05:13:37.8 

Fourth braking maneuver 7:05:14:57.4 

Docking 7:05:30:00.0 
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CSM parking orbit 

-sun 

9 

\Earth 

Event 
Ground elapsed time, 

hr:min:sec 
) 

1. Lift-off 171:37 :23. 9 

2. LM insertion 171:44:39.1 

3. Tweak 1 71 :46:39 .1 

4. TPI Cul I age on) 172:29:29.1 

5. MC-1 172:44:39.1 

6. MC-2 172:59:39.1 

7. Begin braking 173:10:46.3 

8. Begin stationkeeping 173:15:01.6 

9. Docking 173:30:00. 0 

Figure 4.13-1.- Orbital schematic of ascent through docking. 
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4.14 LM Ascent Stage Jettison and Separation to CSM Transearth Injection 

The LM ascent stage is jettisoned from the CSM about two revolutions 

after docking at 177h30m27.4s g.e.t. The LM is jettisoned in the inertial 
attitude required for the LM deorbit maneuver which occurs about 96 minutes 
later. A 2.5- fps radial up velocity is imparted to the LM at jettison 
due to a 1.5 psi tunnel pressure between the LM and CSM. 

The CSM performs a 1-fps retrograde maneuver 5 minutes after jettison 
to avoid any recontact with the LM. The CSM target load for this separa­
tion maneuver is shown in table 5- VII . 

The LM deorbit burn occurs at 179h06m22.7s g . e . t . at a longitude of 
73,85°E. There are about 10 minutes of MSFN coverage prior to the deorbit 
maneuver in which to command the LM for deorbit. The deorbit is targeted 
to impact the lunar surface at l.67°E longitude and 26.25°N latitud~. 
Because of the far easterly longitude of the deorbit maneuver, for the 
LM antenna to be acquired by MSFN stations the LM must be inertially 
oriented to a pitched- down attitude of approximately 28° from the pure 
retrograde attitude at the maneuver initiation . The local horizontal 
pitch and yaw angles are presented in t able 4- 14- I . The roll has been 
optimized for MSFN communication . The total ~V required for deorbit is 
195 . 4 fps. This is a 12- fps increase above that required on Apollo 14 
and is due to the pitch required for MSFN communication. This RCS burn 
(+X, 4- jet ) will be about 82.3 seconds long . The target load for deorbit 
is shown in table 5- VII. 

After deorbit the LM coasts for about 25 minutes in a 62.0 by 
- - 52.8 n. mi. orbit prior to impacting the lunar surface. The velocity of 

impact is 5527.9 fps with a flight - path angle of - 3.5°. 

The LM deorbit groundtrack is shown in figure 4.14-1. The 3cr dis­
persion ellipse shown in this figure is ±_19.25 n. mi. down range and 
+0.73 n. mi. cross range. The Apollo 15 landing site is outside of this 
ellipse; therefore, no damage to the experiment packages le~ from lunar 
stay is probable. 



TABLE 4. 14-I.- LM DEORBIT SUMMARY 

Ti.me, Burn Inertial 
Event hr:min:sec Latitude , Longitude , duration , llV, velocity , deg deg fps 

g.e.t. sec fps 

Deorbit 179:06:22.7 -6.23 73 .86 82 . 3 195 .4 5353.6 -:- -; 
Impact 179:31:07.9 26 . 25 1. 67 -- -- 5527 . 9 

(_ ' '-._./ 

Local horizontal 
attitudes , deg 

Mass , 
lb Pitch Yaw 

5309.2 -151.7 11. 1 

5195 .7 - 74.8 17 .6 
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4.15 Transearth Injection 

The TEI maneuver occurs 6dOlh33m after LOI and 2d04ho6m after LM ascent. 
For a 71.2-hour transearth flight time and a 40° ascending return incli­
nation relative to the earth's equator. A time history of the trajectory 
parameters during the burn is presented in figure 4.15-1. The transearth 
injection geometry is shown in figure 4.15-2. 

For the TEI burn, the IMU is alined to the TEI preferred REFSMMAT. 
The target load is presented in table 5-VIII. 

The characteristics of the burn are the following. 

TEI burn initiation 

Time, hr:min:sec, g.e.t. 
Mass, lb •••••••• 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg ••••. 
Inertial velocity, fps •••. 
Selenographic inclination, deg 
Perilune altitude above LLS , n . mi. 

TEI burnout 

Time, hr:min:sec, g.e.t. . .••• 
Altitude above LIS, n. mi. • ••. 
Selenographic latitude, deg • • • • • 
Selenographic longitude, deg 
Inertial velocity, fps • ••• 
Selenographic inclination, deg 
Burn duration, ' SE;!C 

Inertial burn arc, deg .••••• 
Plane change, deg ..• 
~v, fps • . . . . . . . . . .. 
SPS propellant used, lb 
Perilune altitude above LLS, n. mi. 

223:43:47.6 
36 280.9 

58.6 
-13.5 

- 166.1 
5353.0 

28.6 
54.6 

223:46:06.6 
61.3 

-17.6 
-174.2 
8317.2 

33.5 
139.0 

8.9 
5.6 

3046.7 
9444.3 

58,3 
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4.16 Transearth Coast 

A groundtrack of the transearth coast phase is provided in 
figure 4.16-1. Altitude above the moon is shown for the first 10 hours 
of coast in figure 4.16-2. The altitude time history for TEI to entry 
is shown in figure 4.16-3. Three midcourse decision points have been 
defined for the transearth phase. 

a. MCC-5, TEI plus 17 horus 

b. MCC-6, EI mi nus 22 hours 

c. MCC-7, EI minus 3 hours 

The maneuvers will be targeted for corridor control only. The 
midcourse strategy, which includes the threshold values for each maneuver, 
is contained in reference 4. Altitude is plotted against time for the 
last 10 hours of transearth coast in figure 4.16-4. 

The SC remains in the lunar umbra during the entire TEI burn, enters 
sunlight approximately 5 minutes after cutoff, and remains in sunlight 
until entry. 

Passive thermal control will be maintained during most of the trans­
earth coast phase. The PTC REFSMMAT (table 5-III) will be used for 
MCC- 5 and MCC- 6; the entry REFSMMAT (table 5- IX) will be used for MCC- 7 . 
The CM/SM separation occurs approximately 15 minutes prior to entry. 

The SC is acquired by MSFN approximately 12 minutes after TEI 
cutoff, and the last station to lose signal is Guam (5° minimum 

elevation) which loses signal at 294h53m g.e.t , or approximately 5 minutes 
prior to entry. 

ing. 
The primary trajectory parameters at entry interface are the follow-

Time, hr:min:sec, g.e.t. . ••••. 
Transearth coast time, hr . 
Inertial velocity, f'ps 
Altitude, n. mi. . ••• 
Inertial flight - path angle, deg 
Latitude, deg •.••••• 
Longitude, deg •••••. 
Equatorial inclination (ascending), deg . 

294:58:20.0 
71.2 

36 097,2 
65.8 
-6 . 5 
14.3 

-175.0 
40 
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4.17 Entry 

The entry phase of the operational trajectory was simulated with the 
Apollo re-entry simulation program with six degrees-of-freedom. Three­
degrees-of-freedom trajectories were used to determine the CM maneuver 
footprint. The entry corridor is presented in figure 1. 

At the nominal entry interface, 294 hours, 58 minutes, 20 seconds 
after lift-off, the CM is at an altitude of 399 622 feet, and the co­
ordinates are 14.299°N geodetic latitude and 174.953°w longitude, In­
ertial velocity, flight-path angle, and azimuth at this point are 
36 097 fps, 6.49° below the local horizontal, and 52.206°, respectively. 
The gimbal angles are as follows: yaw= o0 , pitch= 152°, roll .= o0 • 

The CM maneuver footprint and the nominal ground trace on a map of 
the entry area are presented in figure 2. The footprint is extended to 
a 3500-n. mi. entry range. The nominal touchdown target location is 
1190 n. mi. down range from the entry interface position, and the co­
ordinates of the target are 158.o0 w longitude and 26.119°N geodetic lati­
tude. A sequence of pertinent events is given in table I and includes 
the period of communications blackout which occurs along the trajectory. 
The guidance phases are shown in figure 3, which shows altitude as a 
function of range to the target. Time histories of the bank angle com­
manded by the guidance system, of the altitude rate, and of the altitude 
are presented in figure 4. Time histories of the total heating rate 
and the total heat load are presented in figure 5 . The maximum total 
heating rate is 288.8 Btu/ft2 /sec, and the total heat load is 
25881.2 Btu/ft2 • Time histories for inertial and relative velocity and 
flight- path angles are presented in figures 6 and 7, respectively. 

The CM RCS uses 11.6 pounds of propellant for the separation and 
attitude hold maneuvers before the spacecraft reaches 400 000 feet. The 
RCS uses 39.0 pounds of propellant, using dual ring operation, to perform 
the guidance commands during the remainder of the entry. A time history 
of the total RCS propellant consumed from 0.05g is presented in figure 8. 
In figure 9, the altitude is plotted in relation to relative velocity, 
and the boundary for S- band communication blackout is shown (ref. 3). 
Time histories for the primary DSKY displays, commanded bank angle, in­
ertial velocity, and load factor are shown in figure 10. The load factor 
at the center of gravity reaches a first maximum of 6.lg and a second 
maximum of 3.2g. Time histories for the FINAL PHASE DSKY displays, com­
manded bank angle, cross-range error, and down- range error are shown in 
figure 11. 

The drogue parachute deployment sequence begins at an altitude of 
23 300 feet, which is 7 minutes, 47 seconds after entry interface. The 
two drogue parachutes are deployed 2 seconds later. At an altitude of 
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10 500 feet, the low altitude baroswitch closes, and the drogue parachutes 
are disconnected. The three main parachutes are deployed 1 second a~er 
the baroswitch closes. The CM, suspended on the main parachutes, reaches 
landing 13 minutes 26 seconds after entry interface. The relative velocity 
and relative flight-path angle are plotted against time from drogue 
chute deployment in figure 12. Load factor and altitude are plotted 
against time from drogue chute deployment in figure 13. 

The two traces of entry monitor subsystem (EMS) parameters in 
figure 14 present the load factor, the commanded bank angle, and the 
range-to-go as functions of the inertial velocity. 

The CM mass properties are shown in table 5-XII. · The conditions at 
entry interface and several CMC entry erasable load quantities are pre­
sented in table 4.17-II, and the entry REFSMMAT is presented in table 5-IX. 
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TABLE 4.17-1.- ENTRY EVENTS SEQUENCE 

Event 

Entry 

Enter S-Band Communication Blackout 

Guidance Changes from P63 to P64 
Load Factor > 0.05g 

Initiate Constant Drag Control 
Load Fae tor > · KA 

Maximum Heating Rate 

Guidance Initiate at ROOT = -700 ft/sec 

Maximum Load Factor (First) 

Subcircular Velocity 

Guidance Change from P64 to P67 

Exit S- Band Communication Blackout 

Maximum Load Factor (Secotid) 

Termination of CMC Guidance 

Drogues Parachute Deployment 

Main Parachutes Deployment 

Landing 

Time from Lift-Off 
hr:min:sec 

294:58:20 

294:58:38 

294:58:49 

294 :59:14 

294:59:30 

294:59:40 

294:59:44 

295 : 00:30 

295:00:32 

295:01:54 

295:04:02 

295:05:10 

295:06:07 

295:06:56 

295: 11 :46 

.. ~; 

Time from 400 000 ft 
min:sec 

0:00 

0:18 

0:29 

0:54 

1:10 .io-
I 

1:20 t-' 
.io-
·vi 

1:24 

2:10 

2:12 

3:34 

5:42 

6:50 

7:47 

8:36 

13:26 
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TABLE 4.17-II.- CONDITIONS AT ENTRY INTERFACE AND TARGET POINT' 

Elapsed time from launch, hr:min:sec 

Inertial velocity, ft/sec 

Inertial flight path angle, deg 

Inertial azimuth, deg 

Spacecraft geodetic latitude, deg N 

Spacecraft longitude, deg W 

Altitude, ft 

Target geodetic latitude, deg N 

Target longitude, deg W 

CMC ERASABLE LOAD PARAMETERS 

Parameter Name Description 

ALFAPAD 

EMS ALT 

LADPAD 

LODPAD 

Hypersonic value of angle­
of-attack (a ) for CM in 
trimmed flight 

EMS initialization altitude 

Update value for minimum 
reference L/ D 

Update value for minimum 
reference L/ D, final phase 

294:58:20 

36 097 

-6.49 

52.21 

14.299 

174.95 

399 623 

26.12 

158.0 

Preliminary Value 

-19.00 deg 

297689,9 ft 

0.27 

0.207 

~ 

.,. 

( 

' 
\ 
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5.0 l 1~PUT OATA AND TARGET LOAO S 
FOR NOM l i~AL MANEUVERS 
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5.0 INPUT DATA 

The following input data or reference sources were used to compute 
the Apollo 15 (J-1 ) mission operational trajectory. 

IMU ali.nement cr iteria and REFSMMAT 
definition ... . 

Launch pad REFSMMAT 
PTC REFSMMAT . . . . 
Preferred (LOI) REFSMMAT, target load, and 

gimbal angles . . . . . 
Landing site REFSMMAT, target loads, and 

gimbal angles . . . . . . . . . . . . . 
Preferred (LOPC) REFSMMAT, target load, and 

gimbal angles . . . . . . . . . . . . . . 
LM ascent REFSMMAT , target loads, and gimbal 

angle s . . . . . . . ..... . 
TEI REFSMMAT, t arget loads, and gimbal 

angles . . . . . . 
Entry REFSMMAT . . . 
Spacecraft weight summary 
LM ascent we i ght summary . 
Command module mas s properties 
As sumed mission- independent expendables 
Service module propulsion performance 

summary .. . . ... .. .. . . 
Lunar module propul sion performance 

summary ......... ... . . 
Command module aerodynamic coefficients 
Lunar l anding site position . ... . . 

Table 5- I 
Table 5- II 

Table 5- III 

Table 5- IV 

Table 5- V 

Table 5- VI 

Table 5- VII 

Table 5- VIII 
Table 5- IX 

Table 5- X 
Table 5- XI 

Table 5- XII 
Table 5- XIII 

Table 5- XIV 

'I'able 5- XV 
Table 5- XVI 

Table 5- XVII 



Applicable 
maneuvers 

Launch 

MCC-1 
MCC-2 
MCC-3 
MCC-4 

LOI 

L 

REFSMMAT 

"Launch Pad" 

"PTC" (Passive 
Thermal Control) 
(CSM only) 

Preferred 
(heads down 
CSM) 

"' 

TABLE 5-I.- J-1 MISSION REFSMMAT SUMMARY 

(July 26 launch) 

Alinement criteria 
(IMU axis) 

X-axis along flight azimuth at launch 
Z-axis along negative radius vector 
Y-axis completes right-hand system 

X-axis in the ecliptic plane and 
perpendicular to the earth-moon line 
projection in the ecliptic plane at 
the average time of' transearth injec­
tion f'or the mont~ launch window 
and azimuth range. 

Z-axis perpendicular to the ecliptic 
and directed south. 

Y-axis complete the right-hand system. 

X-axis alined with the spacecra~ 
X-body axis at the vehicle attitude 
for ignition with the thrust 
directed through the center of 
gravity. 

Z-axis in the plane f'ormed by the 
X-axis and the position vector. 
Positive direction away from moon 
for a heads down attitude. Posi­
tive direction towards moon for 
heads-up attitude. 

Y-axis completes the right-hand 
system. 

"--"' 

Remarks 

At earth launch the FDAI will 
display: Roll = 9D+ f'light 

azimuth 
Pitch = 90 
Yaw = 0 

At the beginning of' the Bar-B-Que 
mode, the spacecraft will ma.neu­
to an FDAI display of: 

Roll = 0 
Pitch = 90 
Yaw = 0 

In a heads down orientation at 
burn ignition, the CSM FDAI 
will display: 

Roll = 0 
Pitch = 0 
Yaw = 0 

___./ ~ 

\.JI 
I 
~ 
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Applicable REFSMMAT maneuvers 

DOI "Landing Site: 
Circulari- ( CSM and LM) 
zation 
PDI 
Landing 

CSM plane "Preferred" 
change ( CSM only ) 

(heads up ) 

! 

LM ascent "Liftoff" 
Rendezvous ( CSM & LM) 

TEI "Preferred" 
(heads down ) 

I 

! 

MCC-5 "PTC" 
MCC-6 (CSM only ) 
MCC-7 

Entry "Entry" 
(CSM only ) 

,...--...__ 

TABLE 5-I.- J-1 MISSION REFSMMAT SUMMARY - Concluded 
-- -- --

Alinement criteria Remarks ( IMU axis ) 

X-axis along positive lunar radius At nominal touchdown, the LM 
vector at landing site at predicted FDfJ will display: Roll = 0 
landing time. Pitch = 0 

Z-axis in direction of flight parallel Yaw = 0 

to the C~M orbital plane and perpen-
dicular to X. 

Y-axis completes t he r ight-hand system. 

Sa.me as above "preferred," alinement At burn ignition, the FDAI will 
definition. display: Roll = 0 

Pitch = 0 
Yaw = 0 

X-axis along positive lunar radius At nominal liftoff time, the 
vector at landing site at pre- LM FDAI will display: 
dieted liftoff time. Roll = '359 -

Z-axis down range parallel to the Pitch = 0 
Yaw = 346 i :-

CSM orbital plane and perpendicular i ~ 

to X. 

Y-axis completes the right-hand system. 

Same as above "Preferred", alinement In a heads down orientation 
definition. at burn ignition, the FDAI 

will display: Roll = 0 
Pitch = 0 
Yaw = 0 

Same as above "PTC" alinement. Same as above "PTC" remarks. 

X-axis is in local horizontal plane At entry interface with wings 
I in the direction of :flight at entry level local horizontal, heat 

entry interface (400 000 ) . shield forward, inplane, lift 

Z-axis id down along negative radius up, heads down, the FDAI will 

at entry interface. display: Roll = 0 
Pitch = 180 

Y-axis completes right-hand system. Yaw = 0 

\..'1 
I 

V1 
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TABLE 5-II .- LAUNCH PAD REFSMMAT 

(a ) Applicable maneuver 

1. Launch 

2. TLI 

3. T&D 

(b ) Definition of REFS.MMAT 

rn [TIX 
XIY XIZ] mECI(~Y) y = YIX YIY YIZ 

z SPACECRAFT ZIX ZIY ZIZ 

PLATFORM 
STABLE 
MEMBERS 

XIX = -0.93615136 

YIX = 0.030764652 

ZIX = -0.35024871 

(c ) REFSMMAT components 

XIY = 0.31765305 

YIY = 0.50103907 

ZIY = -0.80501950 

XIZ = 0.15072214 

YIZ = -0.86487766 

ZIZ = -0.47882089 

(' 

(' 

( 

1 

~ 
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TABLE. 5-III .- FTC REFSMMAT 

(a ) Applicable maneuvers 

1. MCC-1 

2. MCC-2 

3. Passive thermal control 

4. MCC- 3 

5, MCC-4 

6. SIM bay door jettison 

7, MCC- 5 

8. MCC-6 

(b ) Definition of REFSMMAT 

[~ [

XIX XIY XI~ [XJ Y = YIX YIY YIZ Y 

z SPACECRAFT ZIX ZIY ZIZ z ECI (MNBY ) or 
PLATFORM 
STABLE 
MEMBERS 

XIX ~ 0.93969262 

YIX = 0.34202014 

ZIX = 0.0 

MCI(MNBY ) 

( c ) REFSMMAT components 

XIY = 0.31378939 

YIY = - 0.86212926 

ZIY = 0.39783077 

XIZ = 0.13606614 

YIZ = - 0.37383864 

ZIZ = - 0.91745881 
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TABLE 5-IV.- PREFERRED (LOI) REFSMMAT, TARGET LOAD, AND GIMBAL ANGLES 

(a) Applicable maneuvers 

1. LOI 

(b) Definition of REFSMMAT 

[

Xj [XIX XIY XI~ Y = YIX YIY YIZ 

Z ZIX ZIY ZIZ 
SPACECRAFT 
PLATFORM 
STABLE 
MEMBERS 

rnECI ( mBY) or 
MCI(MNBY) 

(c) REFSMMAT components 

XIX = 0. 48089333 

YIX = 0.019274318 

ZIX = - 0. 87656721 

XIY = - 0.41515140 

YIY = -0.87557755 

ZIY = - 0.24700866 

XIZ = - 0.77226350 

YIZ = 0.48269293 

ZIZ = - 0.41305764 

(d) Target load for LOI maneuver 

[Propulsion system: SPS; guidance: external /J.V] 

tIG' 
/J.VX, 

hr:min:sec, g.e.t. 

fps • 

/J.Vy, 

/J.Vz, 

fps •.. 

fps . · 
Mass, lb . 

IGA, deg • 

MGA, deg • · 

OGA, deg · • 

( e) Gimbal angles at tIG 

78 :31:14.7 

- 2894.o 

- 752.7 

- 213.6 

102 816 . 5 

0.0 

o.o 

o. o 

\ 

r 

l 

,, 

( 

L 
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TABLE 5-V.- LANDING SITE REFSMMAT, TARGET LOAD, AND GIMBAL ANGLES 

(a) Applicable maneuvers 

1. DOI 

2. CSM separation 

3. CSM circularization 

4. LM powered descent 

5. Subsatellite jettison 

(b) Definition of REFSMMAT 

rn [llX 
XIY ll~J [~ Y = YIX YIY YIZ Y 

z SPACECRAFT ZIX ZIY ZIZ z ECI(MNBY) or 
PLATFORM MCI(MNBY) 
STABLE 
MEMBERS 

( c) REFSMMAT components 

XIX = 0.58256124 XIY = o.47618509 XIZ = 0. 65_868822. 

YIX = - 0.25065581 YIY = - 0.66565295 YIZ = 0.70290671 

ZIX = o. 77317145 ZIY = - 0.57459023 ZIZ = - 0. 26842505 
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TABLE 5-V.- LANDING SITE REFSMMAT, TARGET LOAD, 

AND GIMBAL ANGLES - Continued 

(d) Desired AV's for manual CSM separation maneuver 

[Propulsioll system: SM RCS] 

tIG' hr :min: seQ, g.e.t. . . . . . . . . . . . . . . . 100:13:56.o 

AV , fps . x . . . . . . . . . . . . . . . . . . . . . . o.o 

AV fps . . . . . . . . . . . . . . . . . . . . . . . o.o y' 
AV 

z' fps . . . . . . . . . . . . . . . . . . . . . . . 0.1 

CSM weight, lb . . . . . . . . . . . . . . . . . . . . 37 945.8 

(e) CSM gimbal angles at tIG 

!GA, deg 105.5 

MGA, deg - 0.1 

OGA, deg -0.1 

(f) Target load for CSM circularization maneuver 

[Propulsion system: SM SPS; guidance: external AV] 

tIG' hr:min:sec, g.e.t. . . . . . . . . . . . . . . . 101:34:55.1 

AV , fps . . . . . . . . . . . . . . . . . . . . . . . 70.8 
x 

AV , fps • . . . . . . . . . . . . . . . . . . . . . . o.o 
y 

AV , fps . . . . . . . . . . . . . . . . . . . . . . . o.6 
z 

CSM weight at tIG' lb . . . . . . . . . . . . . . . . 37 918.0 

Cs) Gimbal angles at tIG 

IGA, deg • . . . . . . . . . . . . . . . . . . . . . . 114.o 

MGA, deg . . . . . . . . . . . . . . . . . . . . . . . 1.9 

OGA, deg • . . . . . . . . . . . . . . . . . . . . . . -179.9 

(' 

... 

( 

., 

( 

~./ 
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TABLE 5- V. - LANDING SITE REFSMMAT, TARGET LOAD, 

AND GIMBAL ANGLES - Continued 

(h ) Target load for LM powered descent maneuver (P63) 

[Propulsion system: LM DPS; guidance programs: P63, P64, P66] 

tIG' hr:min:sec, g.e.t. . . • . • . • . . . . . • . • 104:28:54.8 

Ignition algorithm targets 

RIGXG, ft 
RIGZG, ft 
VIGG, fps 

Ignition algorithm correction factors 

kx 

ky' 

kV, 

ft - 1 •• • 

ft / fps . . . . . 

(i ) Gimbal angles at tIG 

IGA, deg . • . . . . . 
MGA, deg . . ... .• . . 
OGA, deg . . 

- 163 216 . 60 
- 1 549 541 . 4 

5 548.1826 

0.334 

2.207- 7 

498 . 0 

110. 9 
o.o 

50 . 0 
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TABLE 5-V.- LANDING SITE REFSMMAT, TARGET LOAD, 

AND GIMBAL ANGLES - Continued 

(j) Target load for braki.ng phase (P63 )a · 

!Propulsion system: LM DPS; . guidance progra.111s; P63, P64, P66J 

Position, ft 

R ' • • . . . . x 

R 
y 

. . . . . . . . . . . . . . 
R • • • .. z 

Velocity, fps 

v x 

v y 

v z 

Acceleration, ft/sec2 

A x 

A 
y 

AZ 

Jerk, ft/sec3 

. . . . 

.... 

J z 
. . . . . . . . . . . . . . . . . . . . 

~ENDBRAK = 62 sec (time-to-go at program switch). 

-3468.0131 

o.o 

-ll 851,733 

-191.00682 

o.o 

-188.47235 

-0.71451776 

o.o 

-8.2875265 

-0.01380454 

r 

( 

( 
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TABLE 5-V.- LANDING SITE REFSMMAT, TARGET LOAD, 

AND GI.MEAL ANGLES - Concluded 

(k ) Target load for approach phase (P64 )a 

[Propulsion system: LM DPS; guidance program: P63, P64, P66] 

Position, ft 

R x 
R 

y 
R 

z 

Velocity, fps 

v x 
v 

y 
v z 

Acceleration, ft/~ec 2 

A x 
A 

y 
A z 

Jerk, ft / sec 3 

J 
z 

.. . 

8TENDAPP = 12 sec ( time-to-go at program switch ) . 

(1) Target load for vertical descent (P66 ) 

Velocity, fps 

v ...... . x 
v ..... 

y 
v 

z 

158.500 

o.o 
-27.3554 

-3.53476 

o.o 
0.0249505 

0.0771783 

o.o 
-0.589627 

0.0431736 

- 5.0 

o.o 
o.o 
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TABLE 5-VI.- PREFERRED (LOPC) REFSMMAT, TARGET LOAD, AND GIMBAL ANGLES 

(a) Applicable maneuver 

1. LOPC 

(b) Definition of REFSMMAT 

[~ [

XIX XIY XI~ [~ Y = YIX YIY YIZ Y 

z SPACECRAFT ZIX ZIY ZIZ z ECI(MNBY) or 
PLATFORM 
STABLE 
MEMBERS 

XIX = -0.25509020 
YIX = - 0.038763394 

ZIX = 0.96613994 

MCI(MNBY) 

(c) REFSMMAT components 

XIY = -0.66899247 XIZ = 0.69812468 

YIY = - 0.71435482 YIZ = - 0.69870923 
ZIY = - 0.20529556 ZIZ = 0.15629250 

(d) Target load for lunar orbit plane change maneuver 

[Propulsion system: SPS; guidance: external 6V] 

tIG' hr:min:sec, g.e.t. 

6VX' fps •. 

6Vy, fps • . . • . . 

165:12:50.6 

-8.8 

308.5 

6Vz, fps . 

MassIG' lb .. 

IGA, deg · 

MGA, deg · • 

OGA, deg 

(e) Gimbal angles at tIG 

o.o 

37 276,8 

o.o 
o.o 
0.0 

r 

( 

\.' 

( 
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TABLE 5-VII.- LM ASCENT REFSMMAT, TARGET LOAD, AND GIMBAL ANGLES 

(a) Applicable maneuvers 

1. LM ascent 

2. TPI 

3. CSM separation following LM jettison 

4. LM deorbit 

rn lm Y = YIX 

z SPACECRAFT ZIX 
PLATFORM 
STABLE 
MEMBERS 

XIX = 0. 055099073 

YIZ = - 0.22872524 

ZIX = 0.97193049 

(b) Definition of REFSMMAT 

XIY XI~ 
rnECI (~BY) or 

YIY YIZ 

ZIY ZIZ 

MCI(MNBY) 

(c) REFSMMAT components 

XTY = 0.66312594 

YIY = - 0.71935067 

ZIY = - 0.20687825 

XIZ = 0 .74647713 

YIZ = 0.65591112 

ZIZ = 0 .11203809 
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TABLE 5-VII.- LM ASCENT REFSMMAT, TARGET LOAD, ANDGIMBAL ANGLES - Continued 

(d) Target load for LM ascent 

[ Propulsion systems: APS, RCS; guidance: orbit insertion {PlZ)] 

t
1

G (lift-off), hr:min:sec, g.e.t, 

RD (desired injection radius), ft. • . 
YD (desired injection cross-range distance), ft , . 
RD (desired injection radial velocity), fps • . . . . . , . 

YD (desired injection cross-range velocity), fps , , , , 

ZD (down-range velocity for desired injection), fps , , , 

,, Weight at tIG, lb • . • 

!GA, deg 

MGA, deg 

OGA, deg 

. . . . . . . . . . . 

{e) Gimbal angles at t 1G 

. . . . . . . . 

l.71:37:23.87 ' 

5 750 745,6 

0.0 

32.0 

o.o 

5 536.4 

10 873.1 

- 0.1· 
-1.l 

13.7 

(' 

r 

( 

( 

~ 
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TABLE 5, .VII. - LM ASCENT REFSMMAT, TARGET LOAD, AND GIMBAL ANGLES - Continued 

(f) Target loads for TPI maneuvera 

[Propulsion system: APS; guidance: external 6V] 

b 
. tIG' hr:min:sec, g.e.t. 172:29:29.l 

6VX' fps 

6Vy, fps •......... 

6Vz, fps 

Weight at tIG' lb I \ I I I I I 

(g) Gimbal angles at tIGb 

IGA, deg 

MGA, deg . ; 

OGA, deg ..... 

aAll targets include 6V's from ullage. 

btIG is ullage on time. 

70.6 

- 0.5 

21.0 

5913.3 

100.2 

o.o 

o.o 



5-18 

TABLE 5-VII.- LM ASCENT REFSMMAT, TARGET LOAD, AND GIMBAL ANGI$S - Concluded 

(h) Target load for CSM separation maneuver following LM jettison 

[Propulsion system: CSM RCS] 

t 1G, hr:min:sec, g.e.t. . . . 177: 35: ~?7. 4 

AVx, fps • • • , , • , • . . . -1. 

o.o AVy, fps • , , • 

AVz, fps •• , 

Weight, lb , •• 

. . . . . . . . 
. . . . . . . . 

o.o 

36 528.1 

(i) Gimbal angles at ttG 

IGA, deg • 

MGA, deg 

OGA, deg . . . 
• 

(j) ~arget load for LM deorbit 

[Propulsion system: LM RCS] 

t 1G, hr:min:sec, g.e,t. 

AVx, fps •• 

AV , fps • • 
y 

AV z, fps . • . . . . 
Weight, lb ~ . 

. . . . . . . . . . . . . . 
. . . . . . . 
. . . . . .. 

• • • • • t • 

(k) Gimbal angles at tIG 

IGA, deg 

MGA, deg • 

OGA, deg 

. . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . 

26.4 

-22.9 

120.0 

179:06:22.7 

-161.1 

57,3 

94.6 
5309.2 

197.2 
16.9 

293.8 

(' 

r 

r 

( 

l\ 
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TABLE 5-VIII.- PREFERRED (TEI) REFSMMAT, TARGET LOAD, AND GIMBAL ANGLES 

(a) Applicable maneuvers 

1. TEI 

(b) Definition of REFSMMAT 

[x~ · [nx nY nz] [x~ .· Y = YIX YIY YIZ Y . 

z SPACECRAFT ZIX ZIY ZIZ z ECI(MNBY) .or 
PLATFORM MCI (MNBY) 
STABLE 
MEMBERS 

( c ) REFSMMAT components 

XIX= -0.76029649 

YIX = 0.38932093 

ZIX = 0.51997930 

IlY = -0.043428479 

YIY = 0.76823375 

ZIY = - 0.63869464 . 

XIZ = -0.64812285 

YIZ = - 0.50817920 

ZIZ = - 0.56717782 

(d) Target load for TEI maneuver 

[Propulsion system: SPS; guidance: external !:.V] 

tIG' hr:min:sec, g.e.t. . . . . . . . . . . . . . . . 223:43:47.6 

!:.VX' fps . . . . . . . . . . . . . . . . . . . . . . . 2933,5 

!:.Vy, fps . . . . . . . . . . . . . . . . . . . . . . . -816.3 

!:.VZ' fps . . . . . . . . . . . . . . . . . . . . . . . -103.5 

Weight, lb . . . . . . . . . . . . . . . . . . . . . . 36 280.9 

(e) Gimbal angles at tIG 

IGA, deg . . . . . . . . . . . . . . . . . . . . . . . o.o 
MGA, deg . . . . . . . . . . . . . . . . . . . . . . . o.o 
OGA, deg . . . . . . . . . . . . . . . . . . . . . . o.o 



l. MCC-7 

2. Entry 

Xj lXIX 
Y = YIX 

Z SPACECRAFJ.' ZI 
PLATFORM 
STABLE 
MEMBERS 

XIX= -0.79310282 
YIX = -0.60877234 

ZIX = -0.0+9599619 

5-20. 

TABLE 5-IX.- ENTRY REFSMMAT 

(a) Applicable maneuver 

(b) Definition of REFSMMAT 

XIY 

YIY YIZ Y 
ZIY 

XIZj [Xl 
ZIZ . z CI(MNBY) 

(c) REFSMMAT components 

XIY = -0.13441632 
YIY = 0.20632025 

ZIY = -0.96920805 

XIZ = 0.59407084 
YIZ = ~0.76604711 
ZIZ = -0.24546211 

7 

( 

L. 

( 
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TABLE 5-X.- SPACECRAFT WEIGHT SUMMARY 

Total CSM inert, lb 

CM, lb 
SM, lb 
SLA ring, lb 

Total SPS propellant tanked, 1b 

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 + 
LM APS tanked, lb 

RCS propellant, lb 

Spacecraft at earth launch (including LES), lb 

Spacecraft before T&D, lb ..... . 

26 436.o 

12 863.0 
13 475.0 

98.0 

40 593.7 

40 354.6 
239.1 

36 240.2 

6 179.0 
19 508.5 

5 332.5 
5 220.2 

116 445.3 

107 243.5 
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TABLE 5-XI.- LM ASCilllT WEIGHT SUMMARY 

Weight of LM crew, inert weights, consumables 
and unusable APS propellant • • • • . . . . . 

LM APS fuel •• . . . . . . . 
LM APS oxidizer • • 

~anked APS propellant • • • . . 
Total weight of ascent stage . . . . . . . . . . . . . . 
Net off-loaded weight on lunar surface • • 

Total ascent stage lift-off weight . . . . . 

lb 

5 652.9 

2 002.7 

3 217.5 

5 220.2 
r 

10 888.0 

-14.9 

10 873.1 

( 

( 

~ 
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TABLE 5-XII.- COMMAND MODULE MASS PROPERTIES 

CM WEIGHT, . LB 

Entry 
Main chute deploy 
Landing 

CENTERS OF GRAVITY IN APOLLO COORDINATE SYSTEM, IN 

XA 

YA 

ZA 

MOMENTS OF INERTIA, SLUG-FT2 

IXX 

IYY 

Izz 

PRODUCTS OF INERTIA, SLUG-FT2 

IXY 

Ixz 

Iyz 

12 934.2 
12 361.5 
11 711.9 

1 039.4 

-0.1 

5.8 

5 963.0 

5 319.0 

4 819.0 

38.0 

-382.0 

-9.0 
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TABLE 5- XIII. - 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, lb 
Dispersions, lb 

0 
0 

100 
59 

426 

0 

(' 

r 

( 

<. 

~--
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TABLE 5-XIV. - SERVICE MODULE PROPULSION PERFORMANCE SUMMARY 

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

sec 

SPSa 313.962 21 043 67.03 

SPSb 314.053 21 343 67.96 

RC Sc 227.31 177.30 0 . 78 

RCSd 269.13 355.25 1.32 

aBefore crossover during LOI burn (260 sec burn time ) . 

bAfter crossover during LOI burn (260 sec burn time ) . 
c Two-quad. 
d F'our-quad. 
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TABLE 5-XV.- LUNAR MODULE PROPULSION PERFORMANCE SUMMARY (" / 

r 
Descent Ascent 

DPS RCS APS + RCS 

Thrust, I Thrust per I Burn Effective Effective 
lb sp' engine, lb sp' time, thrust, lb I , sec sec sec sec sp 

1376 298.9 89.6 281 .0 0 3582 .1 309 . 5 

3055 298.4 40 3567.4 309 .6 

3808 299 . 0 80 3553.8 309 .7 
( 

4966 301.0 120 3541.0 309.8 

5909 304 . 4 160 3528.6 309.9 

9882 306.3 200 3516.5 309 .8 

9965 303.6 240 3504.5 309.8 

280 3492 . 3 309.8 

320 3487.0 309 .7 

360 3491. 0 309 . 5 

400 3506.4 309.3 

427.8 3522.8 309 .1 
( 

~ 
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TABLE 5-XSZI. - COMMAND MODULE AERODYNAMIC COEFFICIENTS 

CD 
trim 

+x 

AERODYNAMIC COEFFICIENTS AT TRIM ANGLE OF ATTACK 
AS A FUNCTION OF MACH NUM BER 

MACH a, deg CL CD L/D 

0.4 167 .464 0.237747 0.854186 0 .278332 

I 
VI 

.7 165.058 .255682 0.989347 .258435 I 
[\) 

.289374 
-.:] 

.9 162.455 .309949 1.071103 

.. I i.1 155.980 .476299 1.182744 .402707 
VRel ~1~~ 1.2 156.129 .462940 1.168224 .396277 

1.35 154.950 .545315 1.289996 .422726 

1.65 154.238 .536505 1.278318 .419696 

2.0 154.314 .521424 1.294029 .402946 

2.4 154.901 .494890 1.264719 .391304 
Center of gravity location in body coordinates 

3.0 155.358 .466626 1.242182 .375650 x = 1039.4 in. cg 4.0 157 .151 .429705 1.233612 .348331 y = -0.10 in. 
cg 10.0 157 .759 .417308 1.244120 .335424 

leg = 5.8 in. 
29.5 161. 000 .374841 1.307034 .286787 
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TABLE 5-XVII.- LUNAR LANDING SITE POSITION 

Parameter Lunar landing site 

Launch date . . . . July 26, 1971 

Lunar site name . . . Hadley 

Latitude, deg . . 26.0739 

Longitude, deg . . 3,6539 

Altitude, a mi. -1.92 n. . 

aAll altitudes shown are referenced to mean lunar 
radius of 938.4935 n. mi. 

t 
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TABLE 5- XVIII. - LM BRAKING SCHEDULE 

DURING TERMINAL RENDEZVOUS PHASE 

Range, Range rate 
Gate at cutoff , n. mi. fps 

First o. 4 -19 .6 

Second 0.2 - 0.8 

) 
Thir d 0. 08 - 4 .9 

Fourth 0. 01 - 0.2 

Fifth o.o o.o 
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TABLE 6-I.- MSFN STATION CHARACTERISTICS 

Geodetic latitude, LATR, deg 
Longitude, LONR, deg 
Altitude, ALTR, ft 
Range capability, SRANGE, n. mi. 

Keyhole, FTINDC: O = none 
1 = north-south 
2 = east-west 

RADAR =MAD-23 X-V USB-85, LATR = 40.454991, 
ALTR = 2552.489, SRANGE = 8500no.o, FTINDC = 

RADAR =HSK-25 X-V USB-P.5, LATR = -35.583494, 
ALTR = 3756.555, SRANGE = 850000.0, FTINCC = 

RACAR =GDS-28 x~v usa -e5, LATR = 35.341'::94, 
ALTR = 2976.716, SRANGE = 850000.0, FTll\OC = 

R~CAR =PKS-96 H-0 USB210, LATR = -32.998769, 
ALTR = 1322.1?6, SRANGE =2100000 .0, FTINCC = 

RADAR =~IL-71 x-v use-30, LATR = 2d.506272, 
ALTR = -59.055, SRANGE = 300000.0, FTINCC = 

RACAR =BOA-02 X-V USB-30, LATR = 32.351250, 
ALTR = -6.562, SRANGE = 300000.0, FTil\ DC = 

RACAR =CVl-04 X-V USB-30, LATR = 27.764536, 
ALTR = 567.584, SRAl\GE = 300000.0, FTINCC = 

RAfAR =AC N-75 X-V USB-30, LATR = -7.954794, 
ALTR = 1712.595, SRANGE = 300000.0, FTI~CC = 

RACAR =CR0-08 X-V USB-30, LATR = -24.90t~77, 
AL TR = 49. 213, SR ANH : 300000 .O, FT I l\DC = 

RADAR -=GWM-24 X-V USB -30, LATR = 13.310575, 
ALTR = 469.159, S~ANGE = 300000.0, FTINCC = 

RACAR =HAW-12 X-Y USB -30, LATR a 22.126307, 
ALTR = 3723.747, SRANGE a 300000.0, FTINCC = 

RACAR =TEX-16 X-V USB-30, LATR = 27.653750, 
ALTR: -65.617, SRANGE = 300000.0, FTil\OC • 

RACAR =SHIP l INSERTICN ' LATR = 2a.oooooo, 
ALTR = 0.000, SRAl\'E • 23400.0, FTINCC = 

RACAR =STN-00 A-E USB150, LATR = 37.409722, 
ALTR = 525.000, SRA~GE •1500000.0, FTINCC = 

RADAR =MAR-95 H-0 USB210, LATR = 35.425958, 
ALTR = 3169.446, SRANGf •2100000.0, FTll\ DC = 

LONR 
2.0 
LDNR 
2.0 
LONR 
2.0 
LONR 
0 .o 
LONR 
1.0 
LONR 
l.O 
LCNR 
l.O 
LONR 
l. 0 
LONR 
l.O 
LCNR 
1.0 
LONR 
1.0 
LONR 
l.O 
LONR 
0 .o 
LONR 
o.o 
LONR 
o.o 

= 355.~3154<; 

= 148 .977827 

= 243 .126402 

= 148.2051., 

.. 279 .306l!lt 

= 295.341502 

= 344.36H5C 

= 345.(:7268~ 

= 113.725796 

= 144.13633@ 

'"' 200. B4802 

= 262.t.:21132 

= 311.00000C 

"' 237.822083 

• 243.11C517 



6-4 

TABLE 6-Il.- MSFN STATION IDENTIFICATION 

) 

Ship 1 Insertion ship C-band 

MIL-71 Merritt Island S-band 
)" 

BDA-02 Bermuda S-band 

CYI-04 Grand Canary S-band 

ACN-75 Ascension S-band 

CR0-08 Carnarvon S-band 

GWM-24 Guam S-band 

HAW-12 Hawaii S-band " ) 
MAD-23 Madrid deep space 

HSK-25 Canberra deep space 

GDS-28 Goldstone deep space (85 ft ) 

PKS-96 Parks deep space 

TEX-16 Tt:XE:t.S S-liti.nJ. 

MAR-95 Goldstone deep space (210 ft ) _ .. 



r r 

VE I- I CLE RACtR TAELE 

TRACK HG Til'E 

HPS MIN SEC 

eca - c2 o 
x-v use- ~c 

SI' IP 1 
lf\ S E~T ICN 

c 

CYl - C4 0 
X- Y l SP- 30 

c~o- c e o 
X- Y lJSE - ~C 

GDS - 2~ 0 

X- Y Ub - 85 

•UP -~ 5 0 
H- C LSe210 

STll - O'l o 
A-f USB150 

TD - 16 0 
X- Y LS~ - 30 

lllL - 11 0 
X-V LSE - !C 

BCA - C< 0 
) - '\' LSf\ - ~ ,; 

0 35 

4 11 

34 

6 IC 

4 4e 

4 4c 

2 s 

c 44 

6 45 

6 2< 

i' ... ) 

TABLE 6-ill. - MI SS ION RADAR TIMELINE 

(a) CSM acqui sition and termination 0° minimum elevation 

26 JUL 71 EDI TO Tl! LAZ 80.l 

STATIC" ACQUISITION CATA STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ £LV x Y ~UH CAV HRS MIN SEC RA DEC U ELI! x Y ~ANGE 

0 o 11 55 lc6 - 10 1'13 2 88 - 13 672 0 0 12 30 l 70 - 9 l 01 0 90 - 11 805 

0 0 11 55 2i 31 - e6 23 - 65 22 220 c 0 16 6 - 170 - 4 95 0 90 . - 5 80£ 

0 0 17 12 50 - a - 99 0 - 90 _., 7"9 0 0 22 46 - 169 - 48 148 0 90 - 58. 790 

0 0 52 7 l 73 - 2 3 - 115 0 - 90 - 25 783 0 0 58 17 12 - 14 105 0 90 - 15 782 

:' 28 12 8 - 45 - 151 0 90 - 29 795 0 ?3 0 127 -22 118 0 90 62 800 

!) 2E 14 9 - 46 - 151 0 - 90 - 61 7c;5 0 !2 co 12c - 22 11 0 O · 90 - .<8 80.< 

() 2E 3R 48 - 5 3 1 79 0 91 - 89 798 c 30 47 lOC - 39 142 c 90 -52 801 

(l 31 - 1~ 0 ->O 0 - 90 0 802 0 !7 46 170 11 77 0 90 i3 !!05 

0 34 50 - 4 7 - ~2 0 - 90 e 804 0 41 35 - 177 86 c 90 " 00" 

() 38 25 d - 7 - ~ H .J -90 - 8 80 3 0 44 4 7 -1 79 - 26 121 0 'iO -'.> l 801 

0\ 
I 

Vl 



VEl-ICLE P.ACtR TAfLE 

TRACKll\G Tll'E STATION ACQUISITIO"' DATA 

rRS I' IN SEC CAY HRS I' JN SEC RA DEC az FLV x Y PAl><GE 

SHIP I 0 b 26 'l 42 2 3; - 28 o - qo 2 BC3 
l~SERTIO\ 

CRO-~ e () b 3? n 2 24 41 - lei -1 0. - llC 0 - 9C -2 0 782 
X- Y LSE-'0 

HAio -12 0 0 23 0 49 29 -43 - 3D - J!J I) -90 - 40 7€6 
X-\ t.:58-3) 

~b JUL 71 HI TOL ·l l LH BO. I 

1-'Al<-12 [) ') 30 0 2 55 2q 125 12 77 ~ e 13 971 
X- \ LSE - ~1 

STN-CC 13 31 58 " ' 56 a - ?6 - 124 I) - 90 - 34 1159 
A-E LSE150 

(CS - <8 13 12 33 0 Se 31 -2 -1 9 - li2 LI 90 -68 1224 
X- Y US9- ~5 

'4AR - S5 13 12 3C ·) 2 56 31 -2 - lo - 112 0 - 90 - 22 1224 
I' - ( LS8210 

TFX - 16 11 ~8 44 0 2 5~ 33 0 - <'I J -90 9 lb23 
X- \ \.Sf - 3') 

M!L - 71 10 45 56 0 3 0 31 17 9 _.,q o - c;o 11 2046 
)-\ LSR - 3:J 

8U - C2 q 31 57 0 2 31) 34 ,, - ·l3 0 - 90 7 24~9 

x- v use - l .; 

r-
-, 

STATION TERMINATION DATA 

C:,Y HI'S MIN SfC l<A DEC AZ HV x Y KANGE 

c 48 ?8 - 164 - 32 127 0 90 -37 790 

D 2 31 14 23 12 77 0 90 13 780 

0 2 4~ 52 -40 -37 - 132 2 - 88 - 42 700 

0 2 55 5c; 127 13 75 c 90 15 l 133 

0 16 28 -1">8 -12 -106 0 - 90 - lb 78848 

0 16 9 4 -168 -12 - 105 c 90 - 75 77blt6 

0 lb 9 - 168 - 12 - 105 0 - 90 -l~ 77blt5 

~ 14 57 17 - 169 - 11 - 103 0 - 90 -u 7:>004 

0 13 46 26 - 170 -11 - 103 ~ - 90 - 13 b8U7 

0 12 34 £7 - 171 -ll -1'.)3 o -90 -L> o.ll47 

~ 
) 

0\ 
I 
0\ 



( ,,----.-. 
r. (\ 

VEl- ICL E RAC •R UBLE 

TRACKING T!Mf STATION ACQUISITION DATA 

HRS l'IN SEC DAY HRS MIN SEC RA OEC ~z fl V x Y RANGE 

St-IP l 2 31 3<; 0 3 5 2 48 12 - 76 0 - 90 14 3050 
INHRT ICN 

CYl - C4 5 ~3 41 0 12 29 84 ll - 78 I) - 90 12 4677 
X- Y LSf - 30 

M~C - 23 4 45 3 0 15 46 99 - e6 0 - 90 - 86 5366 
x- v L5e - e 5 

•CN - 75 6 5 32 0 3 18 7 97 :n - 59 0 - 90 31 5€45 
x- v use- 30 

~~k - 12 11 48 0 7 33 24 - 172 - 7 S7 0 9 0 - 7 38371 
x- v use - 3o 

t'SIC - 25 13 57 0 l 0 45 18 - 16B - 6 en 0 9C 83 54<;31 
·x - v Lse - 85 

GWM - 24 11 45 12 (l 11 33 30 - 167 - 9 l 1Q 0 90 - 10 ~f643 

x - v u~e - 31; 

PKS - % 8 5 45 (l 13 l 5 4 - lt>6 - 3 ~o 30 60 9 64345 
1- - c 1.ss;10 

CRC - C8 12 44 56 n 13 17 28 - loo - 8 9<; 0 90 - 9 t6215 
X- Y LSE - 3') 

ACN - 7 ~ l~ 12 51 o 22 14 52 - lo! - 12 1~2 'J 90 - 12 S8 <; 17 
X- Y USE - 30 

" -y 

STATION TERMINATION OAT~ 

· O~Y HRS MIN SEC RA DEC AZ ELV x kANGt 

0 5 36 40 176 - 5 - 167 56 - 8 - 33 £3400 

0 9 6 9 - 177 - 9 - 100 0 - 90 -10 4b784 

0 8 0 49 - 17<; - 9 - 101 0 90 - 79 4~953 

0 9 23 40 - 177 - 6 - 97 0 - 90 - 7 4b28G 

0 19 21 25 - 166 - 12 - 103 O -90 - LI 89273 

0 23 49 1 5 - 164 - 11 - 104 0 90 - 76 103885 

0 23 18 42 - 164 - 13 - 103 c - 90 - 13 10£294 

0 21 20 49 - 165 - 11 - 84 30 - 60 5 94282 

2 2 2 4 - 163 - 12 - 103 0 - 90 - 13 l lJ 600 

10 27 43 - 161 - 14 - 114 0 - 90 - 14 Li3 549 

°" I 
~ 



VEh ! CLE R4UR TAl!LE 

TRACKHG lli'E STATION ACOUISI T!ON DATA 

t<RS "IN SF.C DAY HR~ l'IN SEC f<A DFC AZ ELV x y RAf\GE 

~AC - 23 lO ; o 38 C 22 26 4 <) - lt.l - 14 1C8 0 90 72 ~9544 
X-Y U E- 8 5 

CY!-C4 10 :e 3C •J 2 2 55 14 - l Al - 13 l ·J5 ') 90 - 15 1Cl060 
X-Y USB - 30 

sci-c2 ji) <2 5 2 22 'I -16') - 14 ll7 o 90 - I 7 111565 
X- Y LSP-31) 

~IL - 11 10 53 4 ;2 21 -16 0 - 1- 116 n 90 - 16 114479 
X-\' L~e-~~ 

T0 - 16 10 54 3': 4 2~ 17 - 15'1 - 14 l ~f 0 gQ - 16 117650 
) - ' LSe - 3J 

GC 5- 28 10 ?J 4! 5 5c; 5<) - 15g - 14 1 ::~ D 9C 72 121E?l 
X-Y L~e-P5 

~AR -~ ~ 10 3) 21! e O 2 - 159 -14 l J3 0 90 -18 lil840 
H-( US!\21-J 

ST"l-C) 10 <3 32 24 : 2 - l 5q - l 5 l c 8 0 9".: - 18 122966 
A-! usetsn 

HAW - 12 11 6 41 ~s ~1 - 1st - 14 i 1~ 0 90 - 16 128754 
X-Y L~f - ~0 

~s~-; : 13 19 ~2 10 59 22 - l~ci - 13 l~h () "0 14 134876 
X- Y L~A - ei 

~ ( -=-..... 
~ 

STATION TER~INATION DATA 

CAY HRS MIN S!:C RA DEC AZ ELV x Y R4NGE 

B 47 16 - 161 - 15 - 110 c 90 - 70 .i..:'7.263 

9 53 44 -l~ l - 15 -107 0 - 90 - 17 13'-110 

13 5 - HO - 15 - 108 c - 90 - 18 l4:l0 II: 

14 15 25 - 160 - 15 - 107 c - 90 - 17 l4i.825 

15 ~3 52 - 160 - 15 - 107 C - 'lC - 17 l455Ci5 

16 ~G ~5 - 15~ - 15 - 109 C 'JC - 71 14&072 

lb 30 31 - 159 - 15 - 109 c - 90 - 19 l4t069 

11: 48 24 - 159 - 15 - 110 c - 90 - 20 l41l751 

19 42 zo - 159 - 15 - 107 c - 90 - 17 1~5221 

2 0 18 ~4 - 158 - 14 - 108 c QQ - 7 2 • b4 9 64 

'i 
) 

0\ 
I 
CP 



c r--

VE~ICLE RACIR TAfLE 

TRACK 11\G T I ME 

!-<RS ~IN SEC 

GW~ -< 4 11 26 30 
X- Y USE-!O 

PKS - ~t 8 21 18 
H- C US ~210 

CRO - C9 12 50 47 
X- Y LSe - 3!1 

AC~ - 7~ 12 12 13 
X-Y USP - !0 

MAC - 23 10 24 
X- Y 1..SP-85 

CYl - (4 10 46 16 
X- Y l;Sf - !1 

BOA - O< lC !O 5C 
X- Y LH - 30 

MIL - 71 10 '2 4 3 
x- v 1,,se..'.!0 

TEX - lf lJ 45 
X- Y LSE - !-J 

GCS - 2~ 10 19 1 e 
X- \ LS~- ~5 

,,----..,_ 

STATION ACQUI S ITION DATA 

DAY HRS l'IN SEC RA DEC Al ELY x Y ~ANGE 

12 10 35 - 158 - 14 lJ5 0 90 - 15 1!7810 

13 30 18 - 15~ - 14 ~7 30 60 2 1393 2 3 

13 35 0 - 151-1 .. 1:5 0 90 -1 5 141224 

22 2~ i1 - 156 - 15 1:5 · o 90 - 15 le1119 

22 ~l So - 156 - lo Ill 0 90 69 161970 

2! lf 2~ - 156 - 16 11P o 90 - le lf2S23 

2 41 10 - IS6 - 16 ln9 0 90 - 19 169757 

;> 3q 55 - 155 - 16 118 o <in -10 171685 

2 4 45 4q - 155 -l~ 116 0 90 - IB 173S25 

2 6 16 5<1 -1~5 - 16 l lC a 90 10 176731 

... 

STATION TfRMINATION DATA 

tH hRS Mit-; SEC RA DEC AZ El V x Y RANGE 

23 37 5 - 158 - 15 -106 O - 90 - lo l 6j 536 

21 51 36 - 158 - 14 - 88 30 - 60 2 l 5b 146 

2 25 47 - 158 - 15 - 106 c - 90 - lb 169246 

2 10 41 23 - 157 - 16 - lOb 0 - 90 - 16 lb~888 

2 0 54 2a - 157 -16 - 11 2 0 90 - 61> 1&1635 

2 10 2 44 - 157 - 16 - 108 c - 90 - 18 18>719 

13 12 9 - 156 - 16 -110 c - 90 - .20 1893 52 

2 14 22 38 -156 - 16 -109 0 - 90 - 19 l'il40l 

2 15 30 51 - 156 - 16 - 109 c - 90 - 1'1 193360 

2 16 36 9 - 156 - 17 - Ill 0 90 - o9 l95227 

0\ 
. I 
\0 



VH lCLF RACAR TAflE 

TRACK !NG T ll'f STAT ION ACQUISITION DATA 

HRS MIN SFC 04V HRS ~IN SEC RA DfC H ELV x Y ?ANGF 

l'AR-95 10 18 6C 2 6 i7 4 - 155 - 16 110 c 90 - 20 176736 
~-C LS!\211) 

S T'> - C:J 111 11 23 2 6 42 - 155 - 16 Ill c 90 -2 1 177527 
1-E LS~l5'l 

~AW -12 10 5q 54 2 48 42 - 155 - 16 IJ7 '.l 90 - 11 IEL4~4 
X- V LSE-•J 

HSK -~ ~ 13 27 2 2 11 39 - 1515 -15 i:c; a 9C 71 IE5529 
X- V LSP. - P5 

GWM-2'-. 11 <2 n & 12 2C 52 - 15• - I~ 107 0 90 - 17 le784d 
x- v t.. ~f'-3i"'~ 

PKS-~(; 8 2 7 51: 2 13 ?.4 ?<; - 15 .. - 15 so 30 60 o 1esz99 
~-c usn2 P 

cRc-cq 12 ~" 16 13 ~9 4• - 154 - 1~ lC7 0 9C - 17 1 C()l64 
x-" l~f. -? 0 

ACN-75 7 49 41 2 2 2 33 46 - 154 - H l 16 1 <;C - H t:C5121 
•-v LS'l-30 

~AC - t: ! 7 il 33 £ 23 4~ - 1 54 - 1 7 l l 2 0 <;C 6d 2C5876 
•-v L~P -P5 

CYl-C4 b ~Q 11 Z 23 24 l•J - 1~4 -i7 IJ9 G 9~ - 19 2C6474 
X- Y LSF-3'1 

( ~ 

r ':'.. 

---

STATION T':R~INAT!ON DATA 

'OY HRS MIN SEC RA DEC AZ ELV x Y kANGI:: 

2 16 31: 3 - 156 - 17 -lll o - 9o - "1 l 9022s 

2 Jo "3 ze - 156 -11 -111 0 -90 -21 195709 

2 19 48 3& - 1~6 - 17 - 106 C -90 -1~ ~0L600 

3 ~ 29 41 -155 - 16 - lD9 C 9(1 - 71 <ilt269 

2 23 43 1 9 - 155 -17 - 107 C - 90 -17 Zu7010 

2 22 z 34 -155 - 16 -90 30 -6(' o .<0255s 

2 34 4 - l!:-5 - 16 - lOS 0 ~90 -lb ~11658 

3 6 23 ?7 - 155 - 16 - 110 62 -26 -9 <15352 

3 b 23 20 - 155 - 17 - 141 23 61 -35 ,17024 

6 23 21 - 155 - 17 - 146 39 -3 3 -41 ~lb2l5 

.. ~ ··~ 

CT\ 
I 
I-' 
0 



r ~ 
.C" 

~H !Cl E I RACAR TAl!LE 

TRACKll\G TIP'[ STATION ACQUISITION DATA STATION TERMll\ATION OATA 

HRS nN SEC CAY HPS I'll\ ~EC RA DFC •Z FL V x y PA"-GE DAY HRS "'IN SEC RA DEC AZ ELV x y kAl\GE 

~o - cz 3 :;5 e 3 2 48 8 - 154 - 17 110 0 90 -2 0 212040 3 6 23 16 - 154 - 17 151 3 6 34 - 45 21b3 7~ 
X- \ LS~ - 31 

I' I l - 71 2 37 24 3 3 45 51 - 153 - I 7 1'19 0 9C - 19 213655 3 6 23 15 - 154 - 17 134 30 51 -3 7 2l6b4~ 
X- Y L SE-30 

HX - lf 1 !2 47 3 4 50 2R - 154 - 17 109 0 90 - 19 <15524 3 6 23 14 - 154 - 17 122 19 68 -3 0 217253 
X- Y USR-? O 

(CS-28 0 3 3S 3 6 19 35 - 154 - 17 l ll 0 qc 69 218281 :; 6 i3 14 - 154 - 17 111 1 88 b'> db330 
X- Y LSE - e5 

l'A F- ~ 5 0 3 26 3 f IS 48 - ! 54 - 1 7 111 0 90 -2 1 <18287 3 6 23 13 - 154 - 17 111 1 89 - 21 <18333 
"1 -C lS8211J 

26 JUL 71 LOI TO DDI Ul BO. I 

°' i"AR - C5 1 24 46 3 6 ~5 2n - 154 - 16 116 7 82 -2 6 217631 3 8 20 b - 153 - 17 130 20 64 -3 7 < lbb24 I 
~ - c Lse z l'l !--' 

!--' 
GDS - ?E 1 24 4t, 3 t 55 2n -1 54 - !& ll6 1 74 63 217628 3 8 20 6 - 153 - 17 130 20 60 4o Llcb2l 

X- Y LSF - 85 

TD - 16 l 24 47 ' 6 55 22 - 154 - 1;, 1.1.'. 7 25 60 -3 3 216583 3 8 20 9 - 153 - 17 14 5 37 37 - 40 d~7:19 
x- ' tse - 0 '1 

STN - C 1 24 44 ~ 6 55 2<'. - ! ~4 - 1 ~ i 13 2 88 - 23 217911 3 8 20 6 - 153 - 17 127 16 71 - 3~ <i.6885 
t - F LS815" 

P' IL - 11 1 24 44 3 t ~~ 2 ~ - 154 -17 141 35 4 I - 40 Z l60l 'J 3 8 <C I '.1 - 1~4 - 17 165 4 ! 16 - 'o5 Ll~484 
X- Y USE· -'U 



\IHICLE ii AC AR TA BLE 

TRt.CKlliG Tll"E SllTlUN ACQU!SITlON CATA 

t<RS MIN SEC C:4Y H~ S l'IN SEC RA DEC Al ELV x Y RAN H 

cCA- C2 24 45 ' 6 S5 ! O - 1! 5 - 17 160 39 23 -4 7 <:l5SS2 
X-Y t;Sf - 3') 

MAC-£:! 24 42 3 6 55 41 -155 -17 - 1 !4 1<; 63 - 4 3 216<;0'1 
x-v LSf' - ~5 

CYl-C4 ;:4 42 3 6 55 42 -155 - ! 7 - !'<, 35 - 43 -3 8 tl6C7l 
X- Y 1.;SF-30 

ACN-7 5 24 4 5 ~c. 4& - 155 - 16 - 106 55 -34 -9 <15244 
x-v l;SE-?IJ 

t<AP-12 2<o 4€ ?- <; 17 - 153 -17 l~ <; 2 €8 - 19 217808 
X-' L!:8 - ~0 

SH-M 24 4<; ' 0 21 - 153 - 17 136 22 5<; - 41 216626 
1-E l SB 150 

l'AR-~': 
'" "e 

<; 22 - 153 - 1 7 14~ 27 52 -4~ <16388 
.. - C USfl2!0 

GOS-2A. 24 4€ 3 <; 22 - 153 - l 7 141) 27 56 35 216384 
X-' t.SP - @5 

TCX-16 24 5C ~ ~ 26 - 154 -11 1 ;1 42 23 -43 .< 1sen 
x-v L~e - ~o 

Mll - 71 24 4€ <; 3 i - 1 ~4 - 1 7 l 7<; 45 l -45 <15~28 
)-' L~P-! l 

,,-- ,,.----- -

STATION TERMINATION DATA 

CA Y t<R S "IN SEC l< A DEC AZ El~ x Y 1<4 NGE 

3 8 2C 14 -1°4 - 17 - 174 4J - 7 - 49 '1~606 

8 2C 23 - 154 -17 -119 t 77 - 6 1 £17456 

3 a ; o ?4 - 1 ? 4 -11 - 124 21 - 65 - 31 ~1~601 

3 a 20 31 - 154 - 16 -105 35 - 5~ -1~ ,15s12 

3 10 28 5 - 152 - 17 119 19 68 - 27 ~lb589 

3 10 28 10 - 1~2 - 18 155 31 3~ - 51 d593& 

3 lO 2d 10 -152 - 18 160 35 26 - 51 2 1~7o3 

3 10 2 8 IC - 152 - 18 160 35 54 lo "15760 

3 10 28 15 - 153 -17 -176 45 -4 - 45 415306 

3 10 2E 10 -153 - 17 -155 40 -27 - 44 , 1~ 511 

~ 
I 
j-J 
I\) 



.. ~ 
~ 

VEt-ICLE 1 PAUR TAeLE 

TKACKJ"r; Tl~f STATlrN ACOU!SITIC~ OhTA STATION TERMINATION DATt 

HRS I' 11'< SEC D4Y HRS ~IN SEC J; A DtC Al ~ l V x y l'Al\GE UY ns MIN SEC OA DEC AZ ELI/ x y i<~NGE 

BllA - ~2 1 24 48 3 ~ 3 33 - 1~4 - 1 7 - lol ~8 -23 - 48 £15798 3 10 28 22 - 153 - 17 - 140 2 <; - 49 - 42 210040 
X- Y LiSE - : ~ 

CV! - C4 1 4 57 3 <; ? 44 - 155 - 17 -111 13 - 7f - 26 £1716B 3 lJ 8 42 - 154 - 11 - 10<; 0 - QC> - 19 ~lo79b 
X- ' LSf - : 'l 

ACN - 75 l 24 4€ 3 s ~ 5~, - 155 - in - 1 . ~ 4 24 - 65 - 13 21650 0 3 l'.l £9 :a - 154 - 11 - 106 5 - 65 - l b .:174 3 1 
X- Y L Sf - ~ ·~ 

2b JUL 71 DC! TC Sf P LAL 80-1 

l"Alo - 12 1 5 3 3 11 15 !o - 152 - 1 7 126 29 5b - 31 2158<;8 3 12 20 3<; - 151 - 18 139 39 3<; -3b '154£1 
X- Y L~e-~'J 

HSK- 25 1 5 8 ~ 11 15 42 - 1~2 - 16 11'.9 2 84 71 £17433 3 12 20 5 ·1 - 151 - 17 10 l 14 3e n . 2H 74b 
X- Y l~E - 85 

0\ 
S TN - ~ ·1 1 5 7 3 11 15 4> - 15 3 - 17 lfB ~4 1 7 - 54 £1 5 599 3 1,2 2r, 5'J - 152 - 18 - 174 34 - c; - 5'.> d!o 6 42 I 

t - r L~815'l I-' 
\>J 

rns - ;e 1 5 5 3 11 !S 47 - 153 - 17 174 }7 53 5 £154t.5 3 12 ;o 5 2 - 152 - 1.B - 167 36 54 - 10 d5 5 7b 
X- Y LS~ - 85 

~AR - SS l 5 4 3 11 1 ~ 4P. - 1~>3 - !7 174 ~1 7 - 53 £1546~ 3 12 20 52 - 1~2 - 18 -lb7 3c - 17 -5 2 ~15 5 &2 

I' - ( LSE21') 

H~ - 16 l 5 l; ; l l 15 st - 1'3 - 17 - 1rn 43 -iC -44 2152 C5 3 12 £1 4 - 1'2 - 18 - 143 3~ - 4 0 - 41 Ll5 5 9 .: 
) - 'I l~P - "l ·l 

"IL-71 1 s 8 , 11 l~ ~o - 1'>~ - 1 7 - 1 1 .. 2 ;5 - 4J - 40 £15571 3 12 21 4 - b2 -18 - 129 25 - 59 - 35 <lol 5 4 
X- Y l ~ E - 30 



Vet ICLE RACAR TABLE 

TRACI< ll'IG T ll'E 

HRS "IN SfC 

HA-CZ 5 7 
x-' LSB-!O 

G._1'-Z'i 5 8 
X- Y Uf-30 

l<Sl<-c! 5 1" 
J - Y lSP.-1!5 

.. ai.-12 5 e 
X-Y lH-~C 

MAll-~5 5 _ 11 
l'-C useao . 

STN-O·l 5 12 
•-E ue15o 

GOS-Le 5 12 
X- Y l.H-@5 

ec•-cz c to 33 
X'"Y LSI!-! .~ 

TEX- lt: 5 ~ 
' K-Y lSE-30 

"ll - 71 5 9 
X-Y USE-30 

,,...-- r-
,. 

ST•TION ACQUISITION DATA 

CAY HRS 1'111 SEC RA DfC Al El V x Y RANH 

3 11 15 60 - 153 - 17 -130 zz - 62 - 3t: 216221 

3 u " 3 - 151 -17 110 . 9 81 -20 216S39 

3 13 <; 9 -15 l - I 7 ~" 24 B 66 c 161)54 

13 9 l(' -1~2 - lP 1~2 46 25 -38 214997 

3 13 <; 15 - 152 -1~ - 154 32 -35 - 49 <15596 

13 q 15 - 152 - 16 - HO 32 -za -53 2156C3 

3 . ' l ! <; 17 - 152 - lq -1~4 33 5! -22 215!91 

3 13 q 22 -153 -18 - 11-2 Z -bB -22 < l7?i lo 

13 q 22 - 152 - 1& - 132 28 -!~ -3t: 215796 

l ~ s 24 -!53 -i~ - 1~: 16 · -71 -30 21647'1 

.-
.,. 

STATION TER~lNATluN DATA 

DAY HRS MIN SEC l>A DEC AZ ELV x Y kANGE: 

3 12 21 6 - 153 - 18 - 120 11 -77 -29 Ll6'l29 

3 14 14 12 - 15C -18 116 22 66 -~4 216169 

3 14 14 22 -150 - 17 85 37 -6 53 ,\5424 

3 14 14 18 -1!1 '-18 173 50 6 - 40 2141165 

3 l'i 14 27 - 151 - 18 - 139 25 -55 - 43 2l6u22 

3 l'i 14 27 - 111 - 18 - 144 26 - ~50 - 47 21~963 

3 l'i 14 29. - 151 •l_B ..-139 25 58 -36 dco02l 

3 13 19 55 - 152 -18 - 111 "() -90 -2 1 H .1>886 

3 l't 14 32 - 152 - 18 -122 l 7 -70 -30 Zlt>46l 

3 14 14 34 - 152 -18 - 113 4 - 86 -23 £17257 

... ) 

°' I 
...... 
~ 



( ( .I. ~ -I 

VEl-1 CLE 1 RAUR TABL E 

TRACKl~G TI,. E STATIC/'\ ACOL'ISITICN DATA STATION TER,.INATION DATA 

HRS l'IN SEC DAY HRS ,.IN StC R fl. DEC AZ EL I/ x y PAl'<GE DAY HRS MIN SEC RA DEC AZ ELV x y RANGE 

PK S- 90 0 :?l f 3 1 3 43 l7 - 151 - 17 '-11 30 60 - 1 214605 ! 14 14 23 - 150 - 17 88 36 5 4 2 <.15446 
H- ·C LS P 210 

C RC - Ce 0 25 1 ~ 3 1 ! 4 C. 5 - 15'> - 17 10 9 0 9C - 19 <16409 3 14 14 18 - 15C - I 7 1% 5 84 - 16 .:. 17157 
X- Y uSf - 3J 

Gl<M - 24 l 5 21 3 15 < :?J - 15'1 - 1 0 122 33 5~ - 26 <15499 3 16 7 SC - 149 - 18 133 45 37 - ;.9 ~ 14'15b 

) - ' l:SB - !0 

PK S - ~ 6 l 5 17 3 15 2 3q - 151 - 17 e'.l 47 43 1 214E61 3 16 7 54 - 1cc - 18 67 5S 29 ll d4423 
I-< - ( LSE 2 1'l 

C~C - CE I 5 e 3 15 2 41 - 15J - 17 1·12 16 74 - 11 2163S7 3 16 7 49 - 149 - 18 97 30 60 - b do 6 't8 
X- Y USE - :?LI 

HSK - 25 l 5 ;> 3 15 z 4'l - 15 0 -17 77 4 7 - 12 42 <14E4S 3 16 7 57 - 150 - 18 62 59 - 16 Z7 ;. 1444.C: 
X- Y LSE - ~5 ~ 

I 
tHw - 12 l 5 3 3 15 2 ~6 - 1?1 - 18 - 1~9 49 -JO - 40 <14737 3 16 7 58 -15C - 18 - 149 43 - 29 -~b £15007 1--' 

X- Y LS8 - 3 ') \)1 

SH - IJrJ l 5 4 3 15 :? J - 151 - !R - 134 20 - 64 - 41 216159 3 H 8 4 - 151 - 18 - 123 l'C - 78 - 3<. 210779 
t - E LSPl51J 

GOS - <8 l 5 l 3 1 ~ 3 4 - 15? - 1~ - 1 :0 18 6 3 - 48 <16261 3 16 8 5 - 151 - 18 - ll 9 7 75 - bO 215937 
X- Y LSE - 0 5 

!'<AR - <; 5 l 4 c:e 3 15 3 5 - 152 - lo - 129 1 ~ - b1 - 37 216260 3 16 8 3 - 1 "J - 18 - 119 7 - 82 - £9 dc'i37 
~ - [ uS~211 



YEl'ICLF RAC tR TAEL-E 

TRACKl~G Tl"f STAT IC~ ACQUISITION DATA 

HRS "IN SEC DAY HRS "11'< SEC RA Off AZ ELV )C Y RAl'<GE 

TEX- It 1 3'l 5S ~ 15 3 9 - 152 -10 - 115 e - 81 -25 a6e53 
X- Y LSE - 30 

GW ... - 24 5 6 3 16 56 30 - 15'l - ld 147 52 23 - 31 214511 
X-~ 1..S8- }I) 

CRC - Ce le 56 31 - 14q - 1~ '1 2 41 4'l -2 ;!4S71 
X- Y USE - 31) 

P~S -S6 5 ~ 1 le 5e 40 - 151 -1s 49 68 17 14 214044 
1- - [ LS~<lO 

HSK - 25 5 4 3 16 56 43 - 150 - 17 4! 67 - 17 16 214()72 
X - ~ L~E - 85 

HAW- 12 5 4 3 le 56 46 -151 -I d - 136 ~7 - 43 -36 215167 
x-v use- •1 

STN - CC O 2~ ' 16 56 5~ - 151 -Id -114 1 - B'l -24 217121 
l - f 1..SR150 

CRC-C ~ 5 11 1 E 5C ~ -l4'l - lR 78 60 2 3 5 213S7<; 
X- Y l.iSe - 3'l 

GW" - <4 t 11 1e 51 11 - 149 -IQ -1 ~ 7 ~7 - 0 -32 214220 
x - ~ Lse - :'.l 

Po<S -~ b 5 H: 3 IP 5C l~ -\49 -'.q -~5 72 ~11 15 213856 
H- [ L~P21'1 

( ,,.--..., 

... 

STATION TfR~lNATlON DATA 

·ctv h~S MIN SEC RA DEC AZ El \I x Y kAl'<Gt 

3 15 43 'l - 151 - 18 - 111 0 - <;O - 21. db3 07 

1e 36 - 14S - 19 171 58 6 -32 d4366 

3 18 36 - 148 - 18 % 55 35 i. d4443 

3 te 49 - 149 - 18 5 75 15 2L~9bf, 

3 18 47 - 14S - 18. 2 72 - 18 d4009 

3 18 ~o - 150 -19 - 125 25 -60 -31 215795 

17 4 22 - 151 - 10 - 113 o - 9o -~3 21eu10 

3 19 55 20 - 148 - 18 53 6C 8 6 d3.78.< 

19 55 22 - 148 -19 - 145 5l - 25 - 31 ~14497 

3 19 55 32 - 14P -18 - 65 62 -26 l.l ~14131 

~ 

(j\ 
I 
~ 
(j\ 



( ,---..... 

VH ICLE RAUR TAELE 

TP.ACK Jt>;G T JME SUTJQ"J ACQIJISJlJCt- UATA 

~RS I' IN SEC DAY HRS ~It- SEC f<A DEC AZ fLV x Y j;Al<GE 

... SK - £~ 5 12 18 50 19 - 149 -1 ~ -!3 ~9 -17 - 11 213902 
X- Y LSE - 85 

~~~ - 12 1 8 'iO 22 - \~n - 14 -118 lb - 72 - 27 2 lblb8 
X-Y LSP - 3J 

CRC-C~ 5 22 2C 43 !3 - 148 -I P. - 28 83 - 4 7 <13H9 
x- v uSE - 30 

GwP' - 24 5 IE 2C 43 39 - !4C; - 1~ - 132 43 -39 - 30 214678 
X- Y LSB-3'1 

' 
Pl(S-~6 5 18 3 2" 43 45 - 149 - ld - 77 52 -37 8 214285 

H- C USE21'.l 

hSK - 25 5 H 3 20 4~ 48 - 140 - 13 - 74 'il - 13 - 37 214327 
~ - Y LS8 - 8 5 

C RC - Cd 4 <,f 3 22 37 44 -14~ -1 ~ - e4 ba - 3 c 3 213'196 
X- v LSP - 3•) 

GiolP'-24 5 3 22 37 44 - 148 - 19 - lib 20 - 68 -2 ~ 2156E5 
X- Y L~~ - ~0 

~SK - 25 4 bC 3 22 37 52 - 14~ - !, - ~3 29 5 - 61 215200 
X- Y L5F - P'i 

!Cf'< - 75 u 4 3 2; ~2 SE 46 - 146 - 19 1 )9 0 90 - 19 215893 
X-v LSF - 30 

.., 

STATION TERMINATION DATA 

CAY tiRS MIN SEC l<,ll DEC AZ FLV x Y RAl<Gt 

19 55 30 - 148 -18 -61 60 - 15 - 26 £1417& 

19 ~5 31 - 149 - 19 - 112 3 - a7 - 2': do994 

3 21 48 •5 - 147 - 19 - 75 11 - 18 5 Ll3790 

21 4~ 57 - 148 - 19 - 17.2 3~ - 55 -~7 £l5L89 

3 21 49 - 148 - 19 -87 40 - 50 2 d41l44 

3 21 4<; 4 - 148 - 18 - 86 39 - 5 -51 214880 

3 23 42 42 - 147 - 19 - 92 46 -44 - 1 244445 

3 23 42 45 - 147 - 19 - 112 b - 83 -2 2 <16544 

3 23 42 "2 - 147 -19 - 101 17 34 - 7U ,15935 

23 42 10 - 145 - 19 1'18 IC 80 - 18 21'306 

0\ 
I 
I-' 
-...:i 



~E~ICLE I RACAR TAeLE 

TRACKING Tl1'£ STATION ACQUISITICN DATA STATION TERMINATION DATA 

HRS ~IN SEC DAY Hl<S I' I~ S!'C KA DEC AZ cLV x y FA~GE ·CAY HRS MIN SEC RA DEC Al ELV x y RANGt 

l'AC - 23 '.) 0 3 3 23 42 3 - 145 - 2) J lf:. 0 9(' 64 £16871 3 23 42 6 - 145 - 20 116 0 90 64 d687:> 
X- Y LSP - 8~ 

MH-n l 5 12 4 c 30 47 - 146 - 2 ·1 l 2c; 8 7(: 54 216267 4 l ?5 fO - 145 -20 137 17 66 41 d5 771 
X- Y l~E - 85 

AC~ - 75 l 5 I 3 4 0 ~c 4? - 14~ - 1'1 1'7 21 68 - 16 215513 4 l 31: 2 - 144 - ?O lOS 3(: 53 -15 ,:14759 
x- v use -:•) 

CYl - C4 l 5 1 3 4 J 30 4e -145 - ~~ tie 6 a 3 - 2 6 216 3 75 4 I 3f 2 - 145 - 20 12 5 18 S9 - 33 2!5710 
X- Y LSE - 3U 

CRC - C 8 l 5 13 4 0 31 19 - 147 - I q - 'i t> 35 - 55 -5 <:1477~ 4 l 3t 31 - 146 - 19 - 102 21 -6 8 -ll ;:,:;,51 
X- Y LSE - 3 •1 

l'SK - ; 5 0 ;q 18 4 c 31 19 - 147 - 19 - l~'I 7 ~q - 71 216323 4 1 10 31 - 146 - 19 - 113 c 90 - 67 d~69C, 
x- ' LSP. - es ~ 

I 
CYl - '4 l 5 13 4 2 24 14 - 14~ - ?) 134 26 St: - 38 215117 4 3 29 27 - 144 -20 147 35 38 - 44 2<'t668 f-' 

X- Y L Sf - 3 ·1 co 
l'AC - 2' 1 5 14 4 2 24 I 7 -145 - 2 l l<t7 22 1-4 30 <15317 4 3 ;:c; 31 - 144 -21 163 21 c2 15 21.,\)56 

X- Y L5P - E5 

ACN - 75 1 5 II 4 2 24 2 1 - 145 - ?) I 10 47 41 -14 214115 4 3 29 32 - 144 - 20 118 61 26 - 13 LDb24 
X-Y LSf - Vl 

CRC-CE 0 ~2 ~ 4 2 24 4<> - 140 - i ~ - l ;6 10 - 79 - le ;:15c;c;c; 4 3 l~ 49 - 145 -19 - 111 0 - 'iG - 21 dt017 
X- Y u5E-'1 

--- --
.... 



r ~ 

26 JUL 7l SEP TO CIR LAZ 80. l 

VHHCLE RAC•R TAelE 

TRACKING TIME STATION ACQUISITIC~ DATA 

HRS ~IN SEC DAY HRS "IN Sec RA DEC AZ HY x Y ~ANGE 

'c~ - 1s 7 22 4 4 15 52 -144 - 20 131 71 14 - 12 213367 
X- Y LSE - 30 

B0-02 5 21 4 4 11 31 - 144 - 20 120 8 80 - 30 216016 
x-v use - 30 

CYl-C4 5 25 4 4 17 43 - 144 - 20 ld 39 22 - 47 214329 
X-Y LSe - 30 

l'!AC-23 5 2C 4 4 17 48 - 144 - 21 175 29 6 1 4 214837 
X-Y LS8- E5 

I' IL - 71 0 ~2 3~ 4 4 31) 24 -143 - 20 113 0 90 - 23 215855 
~-Y LSe - 30 

26 JUL 11 CIR TO PCH LA Z 80. l 

TEX - H 12 4 6 9 28 - 143 - 21 117 6 83 - 27 ;16127 
X- Y lJSP - 3') 

"IL - 11 12 4 6 9 30 - 143 - 21 127 18 68 - 35 215417 
X- Y LSe - 30 

8Ct - C2 12 4 4 6 33 - 143 - 21 14'1 26 53 -44 ;i49q<; 
x - v use - 3ri 

CYl-04 12 4 6 9 46 - 144 - 21 -1 66 40 - 16 - 48 214263 
X- Y t;SP- 3'1 

MH -2 3 12 4 6 <; 49 - 144 - 21 - 156 25 63 - 22 215021 
X- Y LSE - 85 

) 

ST ATION TERMINATION DATA 

NY HRS "1 IN SfC RA DEC AZ ELY x Y RANGE 

4 5 23 14 - 143 - 20 -175 78 - 1 - 12 213155 

4 5 22 se - 143 - 21 131 19 ~6 - ia ~15300 

4 5 23 8 - 14) -21 180 41 0 - "<9 d4216 

4 5 23 8 - 143 -21 - 168 28 62 - 11 214884 

4 5 22 57 - 143 - 21 120 9 79 - <:9 215910 

4 7 21 33 - 142 -2 1 127 19 67 -3 5 21521t9 

4 1 21 33 - 142 -2 1 140 29 49 -42 214692 

4 7 21 37 -142 - 21 157 33 31 -50 d4486 

4 1 21 49 - 143 - 21 - 147 34 - 39 _,.,. 214455 

4 7 ;1 50 - 143 - 21 - 141 18 67 -3 7 21~308 

O'\ 
I 
I-' 
'-0 



~t~ ICU I RACAf< TABLE 

T~ACKING Tll'E STA TIOlll ACIJU 15 IT IGt\ OAT A S TATION TERr!NAT!Clll DAit 

Hi<S l'IN SEC CAY HS Miiii SfC > A Dt:r. hl tLV x y RANGF . 0 AY HRS I'. IM Sf C PA DEC AZ tl V x y l<ANGE 

nN - 15 I 12 4 4 f c; 52 - 144 - ?C. -1 '6 72 -13 - 1 2 213218 4 7 21 ~6 - 143 - 21 - 117 5e -2 ~ - 14 Ll~4b5 
X-Y LSP - 3'1 

Gu~ - 2E () 2 33 4 1 le 56 - 142 - Zl 116 0 90 t-4 ;!6224 4 1 21 2q - 1'·2 - 21 116 c sc; b4 .<it.3lb 
X- Y t,;SE - 85 

MAR-<;': c 2 1 f 4 1 19 13 - 142 - 21 L6 0 90 - 76 <16237 4 1 21 ?C: - 142 - 21 llo (' 90 - 2o ,1Lll9 
~ -C LSR;Jri 

STN-~O I 12 15 4 p 7 38 - 14.i - 21 120 4 R5 - 30 2161 M 4 9 19 ~~ - 141 -21 132 15 70 - 41 .<15337 
1 - E LSP.1~ '1 

l'A ~ -' 5 1 12 !? 4 P. 1 40 - 142 - 21 l 24 9 80 - 33 <1582 () 4 q IS ~3 - 141 - 21 l3t l c; 63 -4:> 2l; CJ82 
~ -C LSE:Cl'l 

GCS-2d I 12 14 4 8 7 41 - 142 - ?l 124 9 74 55 ;a5eH 4 9 19 55 - 141 - 21 136 19 64 41 .::1~07'1 

x-' LSR - E? ~ 
I 

TEx - ·1 t I 14 IC' .. e 7 42 - 14? - 2i i~5 26 55 - 40 2l4EC7 4 9 21 ~2 - 141 - 21 152 35 34 - 46 d'<304 I\) 
X - Y LSE - 3 ·1 0 

l'll - 11 l 12 14 4 R 7 47 - 142 -21 l';l 15 3• - 46 :Cl4?SO 4 c; 20 l - 141 -2 1 17C 39 1< -5v d4u3.i. 
x-' LS~- ~J 

eo--:2 l 12 ic; 4 E l 47 - 142 -.::l 170 'b 14 - 53 214325 4 s ;oc 7 - 14 l -22 - 171 36 -13 -53 Li4217 
X - V LSf - 3 '1 

CYl - (4 l 12 le 4 ~ 1 ~-~ - 14 ·· -, l - 1 J 7 27 - 53 - 41) ;:4749 4 c; 4:'.G l~ - I'-2 - a - 12 5 ll -71 -3 4 Li ;£ 9<; 
X - Y L~8-31 

-- ,..--..... 

I' 'T ..,; 



( 

VEl- ICL E RAOR TABLE 

TRACK ING T !ME STATICN ACOUTSITIGN DATA 

HR S ~IN SH CAY HRS MIN SEC RA DfC AZ ELV x y RANGE 

MAC - 23 12 14 4 8 8 - 143 - 21 - 131 12 73 - 48 215629 
X- Y LSE-85 

ACN-15 12 16 4 6 -143 · - 2 0 - 112 47 - 40 -15 £13805 
X- Y USE - 30 

t-Alo - 12 12 4 lC 5 40 - 141 - 2 1 115 4 86 - 25 215S52 
x- ' use-30 

HN - 0) 12 7 4 10 47 - 141 - 21 142 ?.l 58 -47 214955 
l - E l5El?O 

~AR-~5 12 4 10 48 - 141 - 21 146 25 5G - 49 21472 6 
t< - C lS8(10 

GOS - (E 12 4 4 10 5 4~ - 141 - 21 146 25 60 3G £14721 
X- ' l5P - P5 

TEX - lt 12 e 4 IC 5 54 - 141 - Ll lt4 39 19 - 48 (l40C9 
x- v use - vi 

Mll - 11 !2 4 lC 59 - 141 - 21 - 175 40 - 5 - 50 £1 3975 
x- ' use - ?o 

eot - c2 12 4 4 l (' t 5 - 142 - 21 - 1'8 33 - 3~ - 51 2143C7 
X-Y l SE - 3C 

CYI - r.4 0 3~ 24 4 10 e l<; - 142 - 21 - 11 s 1 - 82 - 28 215755 
X-' USP - :' ·) 

.'I ) 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y kANGE 

4 9 20 le - 142 - 2 1 - 119 88 - 6 l Zlc l 74 

4 9 20 22 - 142 - 21 - 110 3 1 - 57 - 17 £14443 

4 11 l7 47 - l4C - 22 123 18 69 - 31 £14999 

4 11 11 53 - 140 - 22 158 21 3c -55 n44 56 

4 11 17 57 - 140 - 22 163 31 26 -55 £14287 

4 11 17 53 - 140 - 22 163 31 56 15 214280 

4 11 16 - 140 - 22 - 175 40 - 6 - 49 Ll>B2e 

4 11 18 5 - 141 - 22 - 156 36 - 30 - 48 21 4 047 

4 ll 18 e - 141 - 22 - 142 25 - 53 - 45 cl459o 

4 10 42 39 - 142 - 21 - 114 0 - 90 - 24 t.L4 8 4o 

0\ 
i 
f\) 
I-' 



VEHCLE RAC~R TAELE 

TRACK I ~G Tl l'E 

H~S ~IN SEC 

ACN - 15 12 4 

X- Y L~E - 31 

~AW - !.< 12 7C 
X- ' L~E - ~'1 

~SK - 25 12 2C 
X- Y LSf-e5 

~A~ -~5 12 2C 
~ - ( LSP;la 

S TN - C) 12 17 
l-E LSfl"'l 

GDS-<e 12 ! s 
X- 't L!~P-t-i 

TEX - H 12 17 
X-' LS~- 3 '.l 

,, ll-11 12 71 
X- Y L5f -> <: 

ec~ - c; 12 17 
)( - 't l~f - ~~ 

G.;1' - 24 12 
X-Y L<E - !0 

---
,. 

STATIQI\ ACQl.llSJTIC'N CATA 

DAY HRS I' l'I SEC ~A Uff AZ l:LV )( Y ~ANGE 

4 10 2" - 142 - 21 -1"9 lO - 68 - 18 214~64 

4 12 55 - 140 - 22 1 '~ 26 57 - 35 2145C6 

4 12 5~ - 140 - 2 1: 1 !2 5 77 68 215742 

4 12 -l4 cJ - 2L l 76 33 1 - 51 214173 

4 12 4 4 -14 ~ - ?2 110 31 17 - 58 214300 

4 12 4 4 - 141 - l< 176 >3 ~7 4 2 14167 

4 17 12 - 141 -?? - 1~1 38 -22 -4 8 ; 13~93 

4 12 4 n - 14! - n - i44 31 - 45 - 44 <1•2t1 

4 12 4 16 - 141 - 2, - 1!2 l~ - tb - 40 214924 

4 14 ~rl - 13~ - ?I l . < , _ Q e0 -2 5 215345 

,,--.._ 

'r 

STATION TER~lNATluN DATA 

DAY HRS ~- 11' SEC l<A DEC AZ £l V x Y kA NGt: 

4 11 18 24 - 141 -21 - 111 s - 85 -2 0 £15796 

4 13 16 15 - 139 - 22 144 37 38 - 4J Lljb3j 

4 l! It lE - 138 - 21 1"3 16 l4 bb 21~822 

4 13 16 23 - 1!9 -22 - 166 31 - 22 -5 o Ll4l2~ 

4 13 16 21 -139 -22 -172 30 - 14 -5 9 Ll4183 

4 13 lo 24 - 139 -22 - 166 31 se - li 214125 

4 13 16 28 - 140 - 22 - 144 31 - 45 - 44 Ll4l42 

4 13 lL 34 -140 -22 - 131 2 0 - 64 -3a Ll4723 

4 13 16 32 - 140 -22 - 121 7 - 82 -;, 1 d5504 

4 15 14 • - 1•1 -22 121 n e3 -29 d4~oo 

..,; 

O'\ 
I 
I\) 
I\) 



-; 

~H ICLE RAUR TAELE 

TRACKING Til'F 

HRS I"! IN SEC 

t<SK - 25 12 s 
X- ¥ L~e- E5 

HAft-12 12 4 
X - Y LSE - 30 

sn - cc 12 2 
A-E USE\150 

l'I AR - S 5 12 
1- - ( l..SP210 

GDS - <9 12 
X- Y l;SE - ~5 

TD - 16 12 
X- ¥ LSP-~~ 

"ll-71 5 °7 
X-'r LSB - ~ G 

PKS - <6 n 55 52 
H- C LSe2lC 

(RO - CS " tq 2 3 
X-' LSP-~ L' 

C RC-C P 12 I q 

X- ¥ LSE - 30 

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

STATION ACQUISITION DATA 

DAY HRS I' IN SEC RA DEC AZ El V x Y RANGE 

4 14 5 - 139 - 21 S7 28 13 62 214281 

4 14 12 - 139 - 22 1~7 42 23 -43 213!51 

4 14 2 20 - 140 - 22 -15Q 28 - 34 -56 <14259 

4 14 2 21 - 140 - 22 - 1?4 28 - 41 - 52 214252 

4 I 4 22 - 14J - 22 - 154 28 SQ - 23 214248 

4 14 31 ~ 140 - 22 - 1~4 24 -5 8 -39 214443 

4 14 2 32 - 140 - 22 - 123 12 - 76 - 32 215128 

4 ~4 18 19 -13R - 21 S7 30 60 - 6 213355 

4 14 24 47 - 138 - 21 113 o 90 - 23 214eo6 

4 lt C l~ - l3R - 21 11 5 20 69 - 14 214!34 

... 

STATION TERMINATION DATA 

DAY HRS fo\JN SEC RA DEC AZ ELV ){ Y Ii.ANGE 

4 15 14 14 - 138 - 21 88 42 - 2 48 d345~ 

4 15 14 16 - 138 - 22 178 4~ 2 - 4't '132&4 

4 15 14 23 -139 - 22 -144 21 - 57 - 't9 214509 

4 15 14 24 - 139 - 22 - 139 20 - 61 - 45 214574 

4 15 14 23 - 139 - 22 - 139 20 64 - 38 ll•~70 

4 15 14 33 - 139 - 22 - 123 12 - 76 -3 2 215020 

4 15 8 29 -139 -22 - 115 0 -90 -25 215455 

4 15 14 1 2 - 138 -2 1 91 41 49 0 d3476 

4 15 14 10 - 137 -2 1 109 10 80 - 19 215139 

4 17 12 32 - Ll6 - 22 100 35 54 - 8 2b~92 

0\ 
I 
f\) 

\.J.j 



VE~ !CLE l RAUR TAeLE 

Ti<ACK 11\G T l"F. STAT!rl\ ACQUI SITl ~N UATA ST~T!ON TERMINATION DATA 

HRS ~IN StC DAY HRS i"I~ SfC ~A Dtf AZ tL V x y PAl\GE CH HRS "11N S EC RA DfC AZ ELV x y kANGE 

Gwi" - 24 I 12 18 4 lb 0 14 - 13 ~ - u l2R B 51 - 31 213848 4 17 12 32 - 137 - 22 142 45 32 - 34 <:13166 
X- Y l5t - '.\'1 

HSK - 2~ l 12 10 4 In c l ~ - 13 e - 21 ~o 51 - 8 38 <13039 4 17 12 38 - lH - 22 63 65 - 1~ 2'. Ll2484 
X-Y L58 - E5 

PK5 - Sc l 12 23 4 lf 0 l~ - Do - 2 1 • 4 51 ;.c; 4 213047 4 17 12 41 - 137 - 22 69 b5 2 3 b il<474 
~ - C t; S9< ) ·1 

HAo-12 l 12 20 4 1 f:: : L<> - l:: ·J - z; - l't 44 - 14 - 44 21329q 4 17 12 4~ -139 - 23 - 147 3E - 35 - 4<: LlH!l3 
X - Y LS E - ' ;J 

S TN- ·) '.J l 12 1e 4 l~ .) 31 - 134 - c: ~ - 1 .' 4 15 - 7 0 - 42 2!4813 4 17 12 49 - 1 3 8 - 23 -122 4 -~5 - 3<'. ~·~345 
~ - E u~~1;a 

i".lR-S 5 l !2 1 7 4 If ) 3'1. - l~G - 2 ~ - l ~!; l 3 - 73 -3 9 21492 0 4 17 12 49 -133 - 23 - 119 l -d9 - 29 £1?504 0\ 
t- -( l~!:>2 1) I 

GDS-2~ l 12 14 4 l' 1 3~ - lP -i~ - I •C• 13 7 0 -49 <14Sl6 4 17 12 4~ - 138 - 23 - 119 l 8 7 - () l < L 0 5 Q l 
[\) 

X- Y t,SE - E5 + 
TEX- It> ) ! t ~· ( 4 Ir " ;1 - 13 ~ -n - 117 3 - Bf> - 27 2154S6 4 lt !7 71 - 139 - ?2 - 11~ c - 90 - 25 ~14~51 

i - 'f L ~,f - -:i ~ 

Cl'C - C'? 1 12 7 4 I 7 ·~ 21 - 1 ;1 - n ;e 4c 44 -4 ; 13085 4 19 IQ 29 -13 t - 22 91 61 29 0 d<39:0 
X- Y L5E - 3C 

GW"l - 24 1 12 7 4 ! 7 ~~ 2~ - 137 - 2? 1 ·:~ o 1 19 - 3~ <12P8t 4 1 <; lC >1 - 1 k - ?3 - 179 54 ·J - 36 £ 12631 
X -'t' L~P-'.:l ·J 

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

.;.· .,. ., 



( ~ ".> -: )> 

VEhlCLE I ~AUR TABLE 

TRACK!~G TIME STATION ACQUISITION CATA STATION TEPMINATION DATA 

HRS ~IN SEC CAY HP S ~IN StC KA rJEC AZ EL V x y PANCE DAY HRS MIN SEC RA DEC AZ ELV x y KAN(;E 

HSK - 25 I 12 11 4 17 58 31 - 137 - 22 41 72 -13 12 212275 4 19 10 42 - 136 - 22 - 18 76 - 13 - 4 a;.09:;, 
X- Y LSE - 85 

FKS-'t I 12 <; 4 17 58 32 - 137 - 22. 49 74 12 10 £12251 4 19 10 40 - 136 - 22 - 19 7<; - 4 ll 21£05 7 
t- - C USBZIO 

t-Ao - 12 l 12 ~ 4 17 o9 45 - 138 - 22 - L:6 31 - 49 - 3 8 213753 4 l 'l 10 47 - 137 - 23 - 125 19 -67 -:;,:; .:'!4301 
X- Y LSe - :o 

OC - (8 I 12 22 4 IS :~ 35 - 136 - ?< f,5 72 18 2 212113 4 21 8 <;7 - 135 - 22 3 8 87 2 2 Lilb24 
X - Y LSf - 3 ·1 

1-'SK - ,;: 5 I 12 22 4 i <; 51) 44 - 137 - 22 - 51 70 - 13 - 15 212144 4 21 9 6 -136 - 22 - 75 58 - <; - 31 d<.348 
X- Y LSe - e5 

GW~ - 24 I J 2 15 4 1 c 56 4S - 137 - 2:> - 1~1 52 - 14 - 36 £12659 4 21 8 59 - 136 - 23 - 141 44 - 33 - 34 2l~b73 
X - Y USF - 3'l °" I 

PKS-~e l 12 1 e 4 lS ~f: 4& - 1 '37 - 2? - 51' 7 2 - 15 10 <12104 4 21 9 4 -136 - ?2 - 78 S<; - 3 0 b d4J10 I\) 
H- r. US~ £l j \Jl 

HAl< - 12 0 4q 3 i; 4 l c ':I> 5 .\ - 137 - 23 - 1!9 IQ - 7<; - 29 214773 4 20 46 29 -136 - 23 - 115 C -'lO - 25 d4234 
~ - Y LSF - 0 0 

CRC - ce l 12 IC 4 £I 54 5j - 135 - 22 - 77 6 l - 9 2 £118G8 4 23 7 3 - 135 - 23 - 'll 65 - 25 0 211951> 
X- Y USE - 3C 

GWM - <4 l 12 4 4 21 55 3 - 131\ _,,, - 1:!2 36 - 46 - 33 £1~170 4 23 7 7 - 135 - 2" - 1?2 22 - 64 - 30 213763 
x- .,. use - -~ ~) 



VEHICLE I RAUR lAeL E 

TRACI< nG TIME ~TATIUN ACOU!Sll ICN CATA STATION TER~INATION DATA 

HRS MW SFC OAY HRS ~IN s~c RA OfC Al Fl V x y RAt<GF CAY HRS M It< SEC RA DEC AZ ELV x y Kl.NGE 

HSl< - ;5 l 12 7 4 2 l 5• 5 - bl> - 22 - il4 49 - 5 - 41 <12613 4 23 7 11 - 135 - 22 - q4 35 b - 55 d5120 
x- ' t:sr - E s 

PKS - ~6 l 12 7 4 21 55 5 - l3b - 22 - ~i: 49 - 4 l 2 ;: 12 581 4 23 7 12 - 135 - 22 - Q6 35 - 55 - ; 2El03 
H- [ l~92l0 

ACt< - 15 l 12 19 4 23 52 41 - 1~.o -n i I 3 2 AA -23 ;;l4EE3 5 1 5 0 - 132 - 23 112 18 71 - 21 d3612 
X- Y lJSf - 3~ 

CRC - Cd l 12 21 4 23 "' f. - 135 - ?3 - S5 55 - 35 - 3 212214 5 l 5 21 - 134 - 23 - l'JO 39 - 5('· - c <c1,725 
x- ' Lse - >·) 

GoM - 24 •) SQ 41o 4 n ':-3 9 - D~ - 23 - l ld 12 - 76 -27 ;14261 5 0 52 55 - 134 - 23 - 114 c - 90 - 24 "14289 
X- Y UE - 3:J 

~St< - 2~ l 12 ?l 4 2? ., 11 - L~5 - £.2 - 1 ':0 25 21 -6? 213541 5 l 5 31 - 134 - 23 - 1')9 12 58 - 67 d4l84 
X- Y l~P.-!:5 0\ 

I 
~AC - <'3 (' is 2c ~ ' 45 H - l3o -?~ 1.-2 0 90 58 <'D975 5 l 5 'l - 132 - 24 125 3 85 5:0 d4687 f\) 

X- Y LS~-95 0\ 

CYl - C4 0 4 1'-'l 5 c 58 7 - b? - 2; l ~ 7 () 90 - Z7 <1453~ 5 l 3 7 - l32 - 24 117 l is<; - 27 d4719 
X - Y L.~F - ~i~ 

C YI - c 4 l 12 11 5 l ~} ,,5 - 132 -?4 !?4 lJ 78 - 3~ 214223 5 3 2 55 - 131 - 24 1'5 72 61 - 41 21~401 
X- ' LSE - ?" 

ACN-7 5 l 12 lC ~ 1 ~~ 46 - 13? - 23 112 29 fol) - 19 213192 5 3 7 ~ .. - 131 - 23 115 44 43 - lb .112290 
X- "Y L~e- ~J 

y 

" 
) - ...--..... 



~ 
" 

~E~ICLE RAUR TABLE 

TRACK IN G TIME STATION ACQUISITION DATA 

HPS "'IN SEC CAY HRS l'IN SEC RA DEC AZ EL V x Y RAl-GE 

MAC - 23 12 7 5 50 51 -133 - 24 133 10 7b 4b 214239 
X- Y U5P-e5 

HSK-25 0 17 55 5 51 21 - 134 - 22 - llb 3 83 - b4 214b22 
X- Y lJSP-€5 

CH-CB 12 lC 5 51 22 -134 - 23 - lC3 29 - bl -12 213159 
x- v use - 31 

CYl-C4 12 19 5 3 49 -1 ~2 - 24 144 28 47 - 45 213002 
X-Y t:SE -3 0 

ACN - 15 12 20 49 -1 32 - 23 120 55 32 -17 211E57 
X-Y USE - '~ 

MAD-23 12 2C 5 49 4 - 132 - 24 1?7 22 66 21 213345 
X-Y U5P. - E5 

CRO - CB Cl 20 55 5 3 49 27 -1 33 - 23 - 113 4 - Sb - 23 214379 
x- v use - vi 

BCA - C2 0 2S 22 5 4 !2 54 - 131 - 24 119 0 90 - 29 213357 
X- Y USE - 3J 

Mll - 71 12 9 5 47 0 -1 3) - 24 120 3 86 - 30 214243 
X- Y LSf - 30 

l!DA - C2 12 l c 5 47 2 - l:O~ - 24 13CJ 13 74 - 39 2136~4 
X- Y t;SB- 3'.J 

'.\ ' ) 

STATION TfRMINATION DATA 

· CH HRS "rn SEC RA DEC AZ ELV Y KANGE 

5 3 2 58 - 132 - 24 147 le 69 31 il3616 

5 2 9 15 - 134 - 22 - llB 0 90 - 6<. 213927 

5 3 32 - 133 - 23 - 109 14 -75 - l<,1 2l31l73 

5 5 19 - 131 - 24 lbO 35 25 - 50 21,:.ob 

5 5 2~ -1 31 - 24 138 bB 15 - 16 211331 

5 24 - 131 - 24 174 25 65 s 213 v44 

5 4 10 22 - 133 - 23 - l15 0 - 90 - 25 d3620 

5 16 - 130 - 24 123 84 - 3, i.1420£ 

5 /; 59 q -1 29 -24 130 le 10 - 3b £13365 

5 b 59 12 - 129 - 25 143 22 56 - 47 212976 

CT\ 
I 
I\) 

-...::] 



VE~ ICLE RAOR TABLE 

TRACKl,._G Tll'F STATICN ACQUISITION DATA 

HRS l'JN SEC CAY HR5 ~IN SEC I-A DH. 6Z fl v Y fiANGE 

CYI - C4 12 9 5 47 15 -1!1 -24 174 3d 8 -52 212344 
x- v L5f - 3'l 

AC,._ - 15 12 12 47 16 - 131 - ,:4 166 74 4 -It 211166 
x- v use - ~o 

llAC- 21 12 5 ~ 47 19 -131 -24 - l 74 25 65 - 6 2129e7 
) - \ LS~ - ~5 

TEX - lb 0 21 35 5 6 3 7 3 3 - 1 2 ~ - 2 4 l l 7 0 90 - 27 213332 
) - Y U~-Vl 

TEX - If 12 21: ~ 7 45 q - 12Q - 2 4 ll6 13 74 - 35 213~11 
x- v L5r - :o 

"'IL - 11 12 22 5 7 45 14 - 129 -2~ l'?. 23 ~A - 43 212913 
X- Y L5E - 3" 

ec t - c2 12 2! 5 45 17 - 1~ ~ - ?5 1'3 2A 41 - 52 cl2c 52 
x- Y use - l o 

CYl - C4 12 24 5 1 4 5 <:d - 130 -~4 - l o4 33 - 34 -49 nnn 
~ - Y LSE -; ') 

M A[-2 3 12 21 ~ 45 3J -130 - ?5 - 147 17 lC - !1 213221 
X - Y 1.SE - ~5 

KN - 15 12 25 5 7 45 ! Q -1~0 - 24 -1;:1 61 - 24 - 17 <11249 
X- Y 1.S~ - >') 

,--.. 

'( 

STATION TEQ~INATICN DATA 

·DAY HRS f< l"J StC ~A Df C AZ ELV x y RAl'<Gt 

5 6 59 25 - 130 -25 - 167 37 - 17 - 52 21~259 

5 6 59 28 -1 30 -24 - 144 70 - 12 - lb ,11102 

5 c ~9 24 - 130 - 25 - 157 21 67 _,l 213041 

5 6 59 8 - 129 - 24 120 4 85 -3 0 d<t05 l 

5 8 57 34 - 128 - 25 138 24 57 - 43 L1£72b 

5 8 ~7 35 - 128 - 25 153 31 37 -4~ 21231& 

5 A 57 40 - 129 - 25 170 32 15 - 57 H<'28C 

8 57 52 - 129 - 25 - 139 25 - 55 - 44 '1~689 

5 8 ;1 51 - 129 - 25 - 134 9 77 - 4b 213;)8~ 

5 e 07 55 - 1?9 - 24 - 117 47 - 40 - 18 Lll633 

) 

0\ 
I 
I\) 
()'.) 



( -.I 

VEHICLE RAC AR TAeLE 

TRAC Kll'.G TIME 

HPS MIN SE:C 

GDS - 28 0 39 14 
X- Y USE - E5 

MAR - ~5 0 38 53 
~ - C USB210 

STN - CC I) 8 47 
A- E use15n 

STN- CO 12 11 
A- E lJSB150 

MAR -~5 12 11 
H-C USB210 

GDS - 2e 12 11 
X- Y USE - P.5 

TEX - lo 12 11 
x- v ue - 3n 

l'l l - 71 12 11 
X- Y LS8 - 30 

BOA-CZ 12 12 
X- Y USE - :O 

CYl - C4 12 <; 
X- Y LSF - 30 

~ 
I: 

STATI ON ACQUISITION DATA 

DAY HRS f' IN SEC l<A DEC AZ flV x Y FANGE 

5 8 1e 11 - 129 -24 120 o 90 60 ;12934 

5 8 18 38 - 1zq - 24 12C 0 90 - 30 212931 

5 8 48 45 - 128 - 25 122 J 90 - 32 213t85 

5 <; 43 19 - 12~ -2~ 131 9 78 - 40 <13530 

5 s 43 20 - 128 - 25 134 13 72 -4 3 213265 

5 4 3 20 - 12a - 25 l~4 13 11 44 213261 

~ <; 4 3 ~3 - 12& - 25 148 30 43 - 47 2I2345 

5 43 28 - 129 - 25 lb5 35 20 - 52 212077 

5 9 43 ?2 - 129 - 25 - 177 31 - 4 - 57 <12189 

5 <; 43 47 - 131 - ?5 - 131 17 -68 - ~9 213Cl5 

.... 

STATION TERMINATION DATA 

·OAY HRS M JN SEC RA DEC AZ ELV x Y RANGE 

5 8 57 31 - 128 - 25 126 6 80 53 21373 5 

5 8 ~7 3 1 - 128 - 25 126 6 83 - 36 2l373tl 

5 8 57 32 - 128 - 25 121 66 - 33 214017 

5 10 55 31 -1 27 - 25 144 18 62 - 50 £l<B47 

5 10 55 31 - 127 - 25 148 22 53 - 52 £12619 

5 10 55 31 - 127 - 25 148 22 65 30 d2bl5 

5 10 55 35 -128 - 25 165 36 20 - 52 <'.11897 

5 10 55 39 - 128 - 25 - 176 36 - 5 - 53 211871 

5 10 55 44 - 128 - 25 - 159 30 - 32 - 54 21~214 

5 10 55 56 - 129 - 25 - 121 5 - 84 - 31 2l3bl8 

0\ 
I 
I\) 
\.0 



VHICLE RACH TAELE 

TRAC~ ING Tl l'E SHTION ACQUlS!T!CN DATA 

HRS l'IN SEC DAY HRS I'll\ SEC RA DEC AZ tLV x Y RA~GE 

l'AD - 23 0 12 52 5 9 43 47 - 130 -25 - 125 2 87 - 55 ;:13c;11 
X-Y I.SR - es 

ACN - 15 12 10· 5 ~ 43 51 - 131 - ?4 - 114 36 -51 - 19 212014 
X-Y 1.. SE- 30 

HAW - 12 0 11 19 5 10 44 b - 127 - 2 5 l 17 0 90 - 27 ;:13356 
X- Y t..SE - 3'.J 

t-A~ - 12 12 2 3 11 41 25 - 127 - 25 123 12 76 - 32 213173 
X- Y LSP - '1 

STN - C0 12 24 ~ 11 41 32 - 127 - 25 154 23 47 - 56 212532 
1- E LS•l50 

,,AR-S5 12 ?3 5 1 1 41 34 - 1<.a - <5 lSe 2b 37 - 56 212337 
t- - C 1..S8£10 

GDS - 28 12 24 5 11 41 34 - 12~ - 25 l C.8 26 62 19 212332 
X- Y LSe - ~5 

TEX - 16 12 2 3 11 41 3S -12R -25 17B 37 - 53 211712 
X- Y USP - 3') 

"1 IL - 71 12 23 11 41 43 - 128 -?" - lf3 34 -23 - 52 211905 
X- Y LSe - ''l 

ect - cz 12 2( s 11 41 ~4 -12c - ?5 - l•R 2s - 4e - 50 2123e3 
X- Y LSf-31) 

r- ~ 

)"' 

STATICN TER~I~AT!CN CATA 

C ~y HP S to< IN SEC RA DEC AZ ELV x Y f<i.NGE 

5 9 56 40 -130 - 25 - 123 0 90 - 57 213386 

5 10 56 - 12 9 - 24 - 113 21 - 08 - 21 21,714 

5 10 55 25 - 127 - 25 118 2 87 - 2 8 d:.761 

12 C.3 4E - 126 -25 133 24 59 - 38 212312 

5 12 53 56 - 126 - 25 170 27 19 - 62 212167 

5 12 53 57 - 127 -25 176 29 8 -61 212036 

5 12 53 58 - 127 - 25 176 29 61 4 21<:032 

5 12 54 2 - 127 - 25 - 163 35 - 23 - 51 211744 

5 12 54 6 - 127 - 25 -147 28 - 46 - 48 21,110 

5 12 54 6 - 127 - 25 - 135 16 - 68 - 43 21276<: 

"' ~ 

O'\ 
I 

v-i 
0 



r ( 

VH !CLE RADAR TAELE 

TRACK 11\G T ll'E 

HRS MIN SEC 

ACN-75 0 £7 4 7 
X-' LSR- ?O 

HSK - 25 0 39 10 
x-v L~e - e5 

t-451< - ~ ~ 12 12 
X-Y USb - f5 

HA~-12 12 12 
X- Y LSE-30 

S TN - CJ 12 q 

•-E LSE150 

MAR - S5 1 2 10 
H- C LSB2l'l 

GDS - <e 12 8 
X- Y l~B- P5 

TEX- It 12 l ~ 
X-Y LSe - ?J 

MIL - 7 l 12 
X-Y LSF - ~0 

BD• - C2 0 52 26 
x- v use - 3c 

~ 
~ 

_/ 

STATION ACQUISITION DATA 

DAY HRS ~II\ SEC RA DEC AZ fl V Y RAf\GE 

5 11 41 56 - 129 - 24 - 113 10 - 79 - 23 213243 

12 14 44 - 127 - 24 120 ~ 90 60 212544 

5 13 39 3~ - 12~ - 24 1C9 16 49 66 212741 

5 13 39 37 - 126 -2 5 142 31 46 - 42 211871 

5 13 ;q 48 - 127 -2' - 178 27 - 4 - 63 <12069 

5 13 39 51 - 127 - 25 -172 29 - 14 - 60 211982 

5 13 39 5? - 127 - 25 - 172 29 61 - 7 211977 

, 13 3" 56 - I27 - 2, - 151 31 - 39 -49 21 1871 

'3 1 ~ 4 J - 127 - 2~ -1 ;1 22 - tG -43 £12372 

l 3 4 ~ 4 - 127 - 25 - 127 q - 79 - 37 <13112 

~ ) 

STATirN TERMl~ATION DATA 

DAY HRS MIN SEC PA DEC AZ ELV x Y KANGI:: 

5 12 29 43 -128 -24 -114 0 -90 - .<.4 2.l267t. 

12 53 54 - 126 - 24 115 1 14 64 213309 

5 14 51 46 - 125 -24 101 29 18 59 211835 

5 14 51 49 - 125 - 25 158 39 25 - 4o 211333 

5 14 51 57 - 126 - 26 - 161 24 - 36 - 59 212074 

5 14 52 2 -126 - 26 - 156 25 - 42 - So 21~064 

5 14 52 0 - 126 - 26 - 155 25 63 - 22 212059 

5 14 52 6 - 126 - 25 - 137 22 - 60 - 43 21222& 

14 52 9 - 126 -25 - 126 lC - 77 - 36 212899 

5 14 <2 31 - 127 - 25 - 120 0 - 90 - 30 d<6l4 

) 

0\ 
I 

\.>J 
I-' 



VEt-ICLE RAUR TAeLE 

TRACKll'iG Tlf"E STATION .\CQUISJTJON DATA 

HRS l'JN SEC CAY HRS l"IN SEC kA DEC ~7 fl v x Y PANGE 

GWl'l - 24 0 !6 43 5 14 14 56 - 125 - 25 115 0 <;O - 25 '12316 
X- Y LSE - 30 

CRC - CE 12 25 5 l~ 37 4, - 125 - 24 114 6 !S3 -24 <130€2 
X- Y USE - 3C 

( wl'I- <4 12 22 5 15 37 41 - 125 - 2 5 122 17 7C - 30 212432 
X-' LSf-3'l 

HSK - 25 12 27 5 15 37 41 - 125 - 24 S' 38 b 51 <11324 
X - Y L~E - ~5 

PKS - ~6 12 25 15 37 44 - 125 - 24 c7 36 52 -6 <ll3b1 
t- - C USB< l'l 

.. A~ - 12 12 21 5 15 37 51 - 126 - 2, l 7 2 42 <; - 47 211149 
X- Y L SE: - ~O 

STN-r.1 12 20 5 15 3E -1£'-1 - 2 f. -1 :'0 21 - 53 - 54 212221 
~ - E LSE\51 

GCS - <d 12 23 1 5 3 ~ - l<n - 2' - !45 2'l bf - 32 212252 
,_, lSF-~5 

M4R-' 5 12 1 <; I 5 ; E • - 126 - 25 -!45 20 - 57 - 5C 212254 
H- C LSE210 

l'IL-71 ·'.1 53 5 1: ~ E ~ - 127 - ?5 - 12(' 2 - f!f, - 30 '13331 
x- v use - ''l 

,,___ 

::-

STATJGN TERMINATION DATA 

· DAY HRS MIN SFC RA DEC AZ ELV x Y f<ANGI: 

5 14 51 39 - 125 - <:5 118 1 az - 2is 213.:;,,5 

5 16 ~:J - 124 - 25 106 21 68 - 17 21£081 

16 5 0 - 124 - 25 131 31 52 - 34 <ll51t7 

5 16 ~o Jn - 124 - 25 ~5 52 - 4 37 £1~585 

16 50 10 - 121t - 25 89 52 38 <:1060<: 

5 16 50 14 -125 - £6 - lb8 41 - lit - lt7 ~11036 

5 lb 50 21 - 125 - 26 - 137 12 - 72 - 45 £1£563 

5 16 50 24 - 125 - 26 - 132 11 74 - 4o ~li660 

16 C'J 22 - 1?5 - 26 - 132 JJ - 76 - 42 212661 

15 47 l - 116 - 25 - 119 c - 9() - £'7 d<:<;7' 

'-4 
) 

0\ 
I 

VJ 
f\) 



( ( ~ 

VEl-'ICLE RAUR TAELE 

TRACK 11\G Tl,.E 

HRS !' 1111 SEC 

TE X- 16 12 2C 
x- v use - 30 

CRO - C E 12 14 
X- Y LSB - 31) 

01,. - 24 12 
x-' LSE - ~0 

t<SK -2 5 12 16 
X- Y LSE - F5 

PK5 -~ 6 12 1? 
1- -C USR< 11) 

HA~ - 12 12 7 
x - Y t..~e - ~-; 

p..tAR - <; '5 21 31 
1- - C LSR.<l~ 

STN - CO 0 ?t 44 
A- E l58151J 

GOS- 2 8 0 2) 42 
X- Y LSF-85 

CRO - C8 12 ?f 
:X - " L~E - ~1 

.. (\ 

STATIGI\ 4COJISITION DATA 

C::AY HRS "'IJll SEC RA OtC tl fLV x Y PA,,~E 

5 I ~ 3 e 8 - 126 - 25 - 129 14 - 72 -3 8 2 12 581 

5 17 35 48 - 124 - 25 1C5 31 58 - 13 2ll4Rt 

5 17 35 54 - 124 - 25 1:9 39 39 -36 211094 

5 l 7 35 55 - 124 -25 76 62 -8 27 210221 

5 17 35 58 - 124 - 25 i' 1 62 2 8 4 210222 

l 7 36 14 - 125 - 2b - lo5 38 - 29 - 46 ;11121 

17 36 18 - 12> -2~ - 125 3 - 86 -35 213014 

17 '6 19 - 125 - 2A - 128 6 - 83 -3 8 212379 

17 3t 2) - 125 -20 - 125 3 84 - 55.<13011 

1 c 34 ') - 123 - 25 S8 57 33 - 5 210178 

... 

STATION TERMl~ATIOJll DATA 

-CAY HRS I' l!<i SEC f<A DEC AZ ELV x Y kANGE 

5 16 50 28 - 125 - 25 - 120 - 88 - 30 t.b200 

18 4 8 - 123 - 25 101 46 43 -ts 2i.0617 

18 48 - 123 - 26 157 47 20 -38 21J5!>::S 

5 18 48 12 - 123 -25 50 75 - 10 12 20979~ 

5 18 48 11 - 123 -25 60 76 13 7 L0~777 

18 48 21 - 124 - 26 -139 29 -5 0 -4~ 211430 

5 17 56 49 - 12 5 -25 - 122 0 - 90 - 3£ LlL224 

5 18 I:' 3 - 125 - 26 - 123 0 -9G - 3~ 211885 

5 17 57 2 - 125 - 25 - 122 c 90 - 5!! 212216 

5 20 46 Z7 - 122 - 25 96 72 18 - 2 20~626 

0\ 
I 

\..N 
\..N 



VF!-' IC LE RACtR TAEL E 

TPACK!NG Ti~F STATION ACQUISITIC~ DATA 

H~S"INSEC DAY HRS ~IN SEC PA DEC IJ.l ELV x Y ~ANGE 

Gw" - 24 12 24 5 IS 34 7 - 123 - ?6 172 51 6 - 39 210376 
X- Y USE - ?J 

~SK - 2 5 12 2 7 5 ,., 34 c; - 12"1 - 25 6 79 - 11 2C'i666 
X-Y LSP - ~5 

l'KS - <I: 12 21: l< ~4 1) - 123 -2• 12 82 8 2C91:42 
H- [ LS~210 

~All - 12 12 24 5 19 34 2'l - 124 - 2~ -131 21 - 63 - 38 211764 x-' LSE - 31 

CPC - C8 12 11 5 21 32 19 - 122 - 25 q• 83 7 - 1 2f9415 
X- Y L~P - Vl 

GWM - 24 12 11 21 32 £7 -123 - ?6 - 150 45 - 27 -3~ 210387 
X- Y L~E - 30 

~ SK - 2 5 12 12 21 32 2q - 123 - 25 - 74 h4 - A - 25 2C9722 
X- Y LSF - ~5 

l'K S - '6 12 11 5 21 32 3~ - 123 - i' - 7C 65 - 24 5 2C96CJ 
H- C LSl:21~ 

CRC - C~ 12 27 23 30 ZR - 122 - 2 b - ~~ 71 - 19 - 2 2C9353 
x-' LSB-30 

HSK - 25 12 24 5 23 31 36 - 122 _ ,, - 94 41 - 49 21034~ 
X- Y LSF - ~5 

c -.._ 

STATION TER"INATION D~TA 

CAY t<RS MIN SfC RA DEC AZ ELV x Y RANGE 

5 20 46 32 - 122 - 26 - 164 49 - 14 - 39 21J286 

5 20 46 :s -122 - 25 - 57 73 - 10 - 14 2v9bl8 

5 20 46 35 - 122 -25 - 64 75 -14 1 .:'..19~88 

5 20 46 44 - 123 - 26 - 122 c; - 80 - 32 212372 

5 22 44 30 - 121 - 26 -96 62 - 8 -1 £0~278 

5 22 44 38 - 1?2 - 26 - 135 34 - 4o - 36 '10732 

5 22 44 4C - 122 - 25 -BA 50 - 2 - 4u Ll003l 

5 22 44 41 - 122 - 25 - 90 51 - 3q 0 ~1"009 

6 0 42 56 - 1Zl - 26 - 100 56 -34 - ~ ~0~625 

b 0 4:: J - 1£1 - Z5 - 103 27 24 - 60 21J887 

"" 

0\ 
I 

\>J 
-r=-



( l ~ 

~H !CLE RAUR TAeLE 

TRACKING Tl!IE 

111<S l"IN SEC 

GWM - 24 12 23 
X- V LSA-' 0 

PKS - <e 0 ~1 51 
H- C L~B210 

An- i5 0 6 Se 
X- Y USE - 30 

ACN - 75 12 13 
x- ' use-;o 

CRC-C8 12 I l 
X- V USE -' '.J 

~s~ - <~ i 12 ~ 

x-v LSB- e5 

G•M - 24 0 9 le 
X- V LSE - 30 

MAC-23 r. ~2 54 
X- Y LSE - E5 

CYl - C4 0 (5 4C 
x-' LSE - , ,1 

ACN - i 5 12 2 5 
X-V USB -3 0 

.. 

ST4TinN ACOUISITIGN DATA 

CAY HRS ~IN SEC RA DEC bl EL V x Y R At>GE 

5 23 30 36 - 122 - 26 - 128 26 -59 - 34 211090 

5 23 30 37 -12 ? - 25 - 96 41 - 49 - 5 210326 

" ?3 41 - 11; - 2 6 116 0 9C' - u 212016 

6 28 14 - 119 - 26 115 12 76 - 24 211645 

6 2E 49 - 121 - 26 - 1 ' 2 45 - 44 - 8 2C9922 

6 28 50 -121 - 25 - 1C9 18 44 - 64 <112~~ 

~ ze 55 - 121 - 20 -1 17 2 - 88 - 27 212225 

6 47 32 - 1 l'l - 26 126 0 CJ O 54 < 11421 

t 54 43 -1 19 -26 12C Q 00 - 30 2111 71 

6 2t 27 - llR - 26 117 38 40 - 21 210042 

... 

STATIO N TERMINAT!GN DATA 

DAY HRS MIN SEC l<A DEC AZ ELV x Y RANGE 

6 0 42 59 - 121 -26 - 121 12 - 76 - 30 ~11741 

b 0 28 28 - 121 - 25 - 102 30 - 59 - 11 2100 56 

6 c 40 37 -119 -26 116 88 -26 ~ 122 56 

b 2 40 26 - 118 - 26 115 28 6C -22 21J615 

6 2 41 0 - 120 -26 - 106 30 - 5CJ - 14 21J502 

b 2 40 ~9 - 120 -25 - 117 6 7b - 62 2li902 

6 38 11 - 121 -26 -11 7 0 - 90 - 27 21107.i. 

6 2 4C 27 - 118 - 27 l34 7 80 45 211777 

6 2 40 23 - 118 -26 125 8 B0 -35 dl729 

6 4 38 51 - 117 - 26 124 53 32 - 20 209268 

CT\ 
I 

VJ 
\Jl 



VEHCLE RACAR TAPLE 

T~ACK ING T lf'E STATION ACQUISITION DATA 

HRS i" IN SEC CAY rRS "'l'I SEC kA DEC Al r l V y RANGE 

CYl - C4 12 2 3 h 3 26 29 - llH - <7 1,2 16 6S - 40 2112(7 
X- Y LSE - 311 

i"AD - 23 I2 25 t 26 3'1 - 118 - 27 14' 13 74 3t 211376 
x- v use - 85 

CRC - C8 12 25 6 26 ~3 - I2J -26 - ll'l 20 - 6<; - 18 2109"0 
X- \ LS~ - 31) 

ACN - 75 12 lt lo 5 24 39 - 117 - 26 1:3 1:2 21 - 19 208~05 
X- Y L~F - !0 

CYl - C4 12 l l 6 5 24 4.) - 117 - 27 155 31 35 - 51 <10152 
X- Y l~E - ~J 

"AC - 23 I2 IC f 24 44 - ll~ - 27 !nF 22 6t 11 2101:36 
~ - \ LSE - 85 

BC:A - C2 4 ~6 t · "! 44 - !17 - 27 122 0 QO - 32 211554 
X- Y l5R - !'l 

i"IL - 71 0 6 43 b zq 51, -116 -21 121 'J 9C - 31 <11421: 
) - ~ UP- ~" 

,. IL - 11 12 22 6 7 72 42 - \lh -21 12• 10 78 - 37 211115 
Jl. - Y L<f - 3; 

8CA - C2 12 n 22 44 - !lb -~7 1 ~ 9 17 65 - 46 2101:77 
X- Y LSP - :'J 

r 

STATION TERi"INATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y kM;GE 

6 4 ~8 51 - 117 - 27 145 26 5 0 -~7 21U495 

6 4 38 55 - 117 - 27 158 19 1:9 21 d~851' 

I; 4 !9 18 - 119 - 26 - 116 6 - 8? -£5 21.649 

6 6 jb 54 - 116 - 27 165 71 5 - 19 .:CE: 535 

6 6 !6 50 - 116 - 27 173 35 10 - 54 209790 

I: I: ?I: 54 - 117 - 27 - 175 22 66 - 4 ~1)447 

6 6 36 39 - lib - 27 131 IC 77 - 40 £11138 

6 36 '7 -116 - 27 122 89 -32 dl67C 

6 8 :~ 4 -115 - 27 139 21) 61 - 45 21}~28 

6 8 35 5 - 115 - 27 153 25 44 - 54 £luU72 

... 

°' I 
\).J 

°' 



r f 

VE!< !CLE RACAR TABLE 

TRACKI~G Tll'E 

!<RS l'IN SEC 

CYl-04 12 2? 
X- Y LSe- ?Cl 

AC ... - 1 ~ 12 26 
X- Y USE - 30 

l'A[ - 23 12 21 
X- ' lJSP - 85 

TEX - 16 0 39 
x- v ue - ~0 

MAR - <;~ 12 12 
1-- C l SB 21 'l 

rn S- 2 8 12 lC 
X- Y LS~ - e5 

TEX - 16 12 q 
X- Y LSE-~'l 

MIL - 11 12 10 
x-' LSE - ?'l 

BOA - C2 12 q 

X-Y lSE - 3:J 

CYl - C4 12 
X- Y VSP - ?O 

b 

STATION ACQUISITION CATA 

CAY HRS I" IN SEC RA DEC AZ ELV x Y RA~GE 

6 7 22 55 - 111 - 27 - 174 35 - 8 -55 2C971~ 

6 7 22 ~6 -117 - 27 - 162 7'l - 6 - 19 2CE466 

l 7 22 59 - 117 - 77 - 164 21 69 -15 21C462 

6 7 34 22 - 116 - ?7 120 0 90 -30 211098 

I> q 20 45 - ll5 - 27 U4 0 90 - 34 211450 

6 9 20 47 - 115 - 77 124 0 90 56 211445 

b 9 20 49 - 115 -z 7 1?5 18 65 -42 210399 

~ 9 20 54 - 115 - ?7 14~ 26 47 - 49 2~9921 

t;. 9 20 59 - 115 - :'.7 11:4 29 21 - Se 2C'i8G2 

h 9 21 16 - 116 - 21 - 1~6 26 -49 - 48 2(9925 

STATION TERMINATION DATA 

· CAY HRS MIN S FC RA DEC AZ ELV x Y Rt.NGE 

6 8 ~5 18 - 116 - 27 - 157 31 - 33 -5~ LD~763 

6 B 35 22 - 116 - 27 - 133 61 - 22 - 19 20b561 

6 8 ?5 2C - 116 -27 - 149 15 72 -30 210621 

6 fl 35 - 115 -27 128 10 77 -3 7 210914 

6 10 32 57 - 114 - 27 135 11 75 -44 ~10646 

o l<l ; 2 5 e - 1 l 4 - 21 13 5 11 75 44 £1) 642 

I; 10 5< 59 -ll4 - 27 148 27 46 - 49 20;719 

6 10 ?3 4 - 114 - 27 164 32 23 -Sit 209451 

6 10 33 - 114 - 27 -179 30 - 2 - 60 209560 

lO ?3 24 - 115 - 21 - 134 le - 6c - 42 2103 39 

~ 
I 

\>I 
-.:i 



VEt< ICL E RA O R TABLE 

TRACKl~G Tll' E 

HRS l'· IN SfC 

l'AD - 23 12 6 
X- Y USE - E~ 

ACN-1 ~ 12 11 
X- Y L5 fl - ' 0 

STN-CC 0 ~3 54 
t - £ LSl'l~ ') 

STN - CO 12 2 1 
A- E use1~~ 

GCS-28 12 24 
~ - ' L~P - e 5 

l' A P -~ 5 12 23 
H - [ L5P21 1 

TEX- If. 12 23 
X- 'r LS P- .,:1 

Ml l - 71 12 22 
X- Y L5A- 3'l 

8DA-C2 12 t? 
)( - 'r LSE - ~ ) 

CYJ - C4 0 tq 31 
x-' L5P - 3o) 

,,..--..._ 

' 

STATION ACQUI S ITICN DATA 

DAY HR S l'IN SfC Rh OfC Al F LV x Y RANGE 

1. 21 le - 116 - 21 - 140 10 11 - 40 ; 1ce 23 

6 q 21 lo - 116 - 77 - 12 3 52 - 34 -2 0 2Ce7c 3 

h c; 4S 4 - 114 - ?7 125 1 9 0 - 35 210213 

6 11 IE ~~ - 11- - 27 141 13 7 1 - 48 210467 

h 11 18 59 - 114 - ?7 143 17 69 35 21021 9 

6 11 18 59 -114 - 27 143 17 63 - 50 210223 

~ 11 )C 2 - ))4 _ , 7 150 32 30 - 52 2(941 4 

o ! I ls - l l'- - U !' 7 34 5 - 56 2cc;zc;4 

f 11 is 11 - 11 s -2 ~ - 1» 1 zq - 23 - se 2rc;54q 

b 1 1 19 2 1 - I JS - 21 - U1 8 - 80 - 3 6 2!C7C 3 

.-..._. 

ST ATION TERMINATICN DATA 

CAY t•RS MIN S tC qA Dt C AZ t l \/ x Y RAN GE 

6 10 33 22 - 11 5 - 27 - 123 89 - s ~ , u ~ s~ 

6 10 33 ?E - 115 - 27 - 117 37 - 50 - 2L ~0~ 2 60 

6 10 32 58 - 114 - 27 131 6 82 - 41 21~912 

6 12 31 20 - 113 - 27 154 2 0 51 - 57 £D9884 

6 12 31 23 - 113 - 27 158 24 65 £0 20~683 

6 12 31 22 - 113 - 27 158 24 41 - 58 i 0~687 

6 12 31 25 - 1·u - 21 177 35 s - 5~ .<ei ~ 104 

6 12 31 31 - 113 -27 -165 33 - 22 - 55 209224 

6 12 :01 3~ - 114 - C:7 - 151 24 - 48 - 53 ~Oi.691 

b 12 8 ~e - 114 - 21 - l21 r - 90 - 31 < 11.: oso 

~ 
,, 

0\ 
I 

\.N 
CP 



( (' 

VEHCLE RACtR TAELE 

TRACK 11\G T ll'E 

HRS "'IN SEC 

ACN-i<; 12 23 
X- Y USE - 30 

t-AW - 12 0 ~O 

X- Y L5R - 30 

HSK - 2~ 12 l< 
X- Y LSP- e~ 

t-Al< - 12 12 9 
x-v use -30 

STN - 00 12 7 
~ - E L SE15() 

li'AR -. ~ 5 12 8 
H- C LS8;;t1 

GCS - <e8 12 
X- Y i,SF' - 8'i 

TEX - 16 12 e 
X- Y LSE - ~ll 

"IL - 71 12 7 
X- Y LSe - ?·.1 

ecA - e< !2 'l 
X- Y LSB - 30 

t-.. '\ 

STATION ACOU!SITION DATA 

DAY HRS ~IN SEC RA DEC Al ELV x Y RAl\Gf 

6 11 lq 23 - 11s - 21 - 116 26 - bl - 23 ;cq685 

6 11 3Q 21 - 1[3 - 27 llC a qo - 2'l 210228 

6 13 16 59 - 112 -2~ 120 3 84 60 21oecs 

6 13 17 - 112 - 27 Pl 18 67 - 39 2C9933 

6 13 17 16 - 113 - 27 164 ?3 32 - 62 2C96l6 

t 13 17 17 -113 - 27 lo9 26 21 - 62 2C9457 

13 17 17 - 113 - ~7 lc9 26 63 10 209452 

~ 13 17 23 -113 - 27 - 170 34 - 14 - 55 2C904l 

6 13 17 27 - 114 - 27 - 1;4 29 - 39 - 52 2C9313 

6 13 17 zq - l 14 - 27 - 141 18 - 62 - 48 2C9e99 

... 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ EL 11 x Y RANG~ 

6 12 3 1 46 - 114 - 27 - 116 11 - 77 -~5 21U414 

6 12 29 22 - 112 - 27 124 9 7q - 34 <:l:J43b 

6 14 29 11 - 111 - 26 111 16 52 64 20<;899 

6 14 29 11 - 111 - 27 142 29 48 - 44 209169 

6 14 29 23 - 112 - 28 - 179 25 - 2 - 65 20937;::: 

6 14 29 24 - 112 - 28 - 174 27 - 12 - 63 <09280 

6 14 29 25 - 112 - 28 - 174 27 63 - 5 209276 

6 14 29 31 - 112 - 27 - 153 30 -3 8 - 5l £09l4£ 

6 14 zq 34 - 113 - 27 - 14C 21 - 60 - 4b ~09626 

6 14 29 3q - 113 - 27 - uo 8 - 80 - 3'i ~ 1) 3 57 

0\ 
I 

\.N 
\0 



vn ICLE RAUQ TAfLE 

TQACK ING T l"F. 

Hl<S MIN SEC 

ACN -1 ~ 0 4 1 ~ 
J- \' L~e-? 0 

G"l'-24 1 14 H 
X- Y L S f' - 3u 

l-SK-2~ 12 u 
X- Y L~e-e~ 

l-A~-12 12 25 
) - ~ l5P. - Yl 

STN-CC 1£ 2! 
1 -E LSP.15:) 

P'.AR -~ ~ 12 7t 
1- - c us~< 10 

GCS-28 1?. 22 
X- Y lSf - ~5 

TFX-H 12 ?2 
X- Y. LSE-?) 

MIL -1 1 12 2: 
)-' L ~ e -:0 

eu-c2 0 ;) 21 
X- Y LSE - 3') 

( ( 
' 

STATION ACQU!SITIC~ DATA 

DAY HRS ~IN SEC l<A DEC Al EL V x Y PHGf 

b l~ 17 !9 -114 - 27 - 117 - f! 9 - 2 7 <10910 

6 15 15 5 -111 - 27 118 es -2 a 2106% 

6 l ~ l ~ f! - 1 11 - h l "6 2 5 3 1 6 1 209 33 3 

6 15 15 17 - ll2 -27 1;2 3 5 34 -47 2C8803 

6 l~ 15 26 - 112 - 2F -l c8 ?4 - 2~ - t3 2CG349 

6 l~ l~ 27 - 112 -2~ - 1~2 25 - 33 - 60 <0930~ 

6 15 15 27 -112 - 2- - 1<2 25 ~4 - 16 2(9297 

6 l~ l~ .!l - 113 - '-7 - 143 24 - 53 - 47 2C9340 

~ 15 15 !~ - 113 - 27 - H? 13 - 72 - 40 2C'i940 

l~ 15 ?7 - 11~ -27 - 1;3 'J - 90 -3 3 <lC13l 

,..--...... 

~ 

STATI ON T ERl'l~ATICN DATA 

D~Y HRS MIN SEC RA DEC AZ flV x Y KANG!.' 

(; 13 21 59 - 114 - 26 -117 0 -90 - 27 2lll71t9 

6 16 29 22 - 110 - 27 l21t 16 71 -3£ LV571t9 

6 16 27 34 - 110 -27 9B 38 10 5 1 2ub47~ 

6 16 27 41 - 111 -2 8 170 40 11 -lt9 2Db407 

6 16 <7 49 - l!l - 7.8 - 15 2 1 9 -53 -57 20S46~ 

c le 27 ~~ - 111 - 28 - llt7 l~ -58 -53 Lll949~ 

6 16 <7 ~l - ll l -2 8 - 147 19 68 -3 1 £0<;488 

6 16 27 55 - 112 - 27 - 132 14 -72 - 40 20S783 

e 16 ;r se - t12 - ?7 - 123 2 - 88 -33 2D 5 16 

6 1 5 15 5E - 113 - 27 - 123 c - 9Q -33 210718 

.... 

0\ 
I 
+-
0 



c r "' r\ 

VE~ICLE RACl>R TAelE 

TRACK ING T ll'F STATION ACQUISITION DATA 

HRS 1-\IN SEC CAY I'~ S M IN SEC RA DEC l>l El V Y !<ANGE 

PKS - ~6 0 37 30 b 15 50 4 - 111 - 26 104 30 59 - 12 2C76<;q 
H- r LSP- 2 10 

c~c - ce o 'l 40 6 15 55 51 - 110 -2~ llG () 90 - 29 2C9427 
X- Y USP - 30 

CRC - C 9 12 14 6 17 l< 10 - 110 - 27 112 16 73 - 22 2C%05 
) - ¥ LS~ -; o 

Gwl" - 24 12 15 6 11 13 13 - 110 - 27 129 24 60 - 35 2C9102 
X- Y lSE - 30 

PKS-<f 12 12 ~ 11 ll l~ - 110 - 27 S5 47 43 - 3 208017 
H- C LSB(!O 

H SK - 2 5 12 11 b 17 l 3 2a - 11') - 27 S2 48 42 2C7S84 
) - ¥ LS~- p; 

Halo - 12 12 9 6 17 I 3 D - Ill -d - 176 4() - 5 - 50 2C8290 
X- Y LS!' - '') 

l"AR - <; 5 12 11 6 17 13 42 - 112 -2 8 - 13P 13 - 71 - 41 2C9715 
I' - [ US82\'J 

S Tf'< - C C 12 -, b 17 l~ 43 - 111 - ?P - 143 14 - 67 - 51 2C9646 
a " E Lse150 

GOS - 2e 12 8 6 17 I' 43 - 112 - 28 - 13P 13 73 -40 2C97ll 
X- Y uSB-E5 

~ 

STATION TFRMJ~AT!ON DATA 

DAY HRS MIN SEC RA OlC AZ ELV x Y i<ANGE 

6 16 27 34 - 110 - 27 100 37 52 - b 20&522 

6 16 27 31 - 110 - 26 llb 6 83 -2b dJ23b 

6 18 25 24 - 109 - 27 108 30 59 - 15 20b63l 

6 18 25 28 - 1()9 - 27 140 36 41 - ~tl 208~18 

b 18 25 30 - 109 - 27 Ao 61 29 <: 2 013 52 

6 18 ;s 31 - 109 - 27 81 62 - 5 2b 2U7344 

6 18 25 42 - 110 - 28 - 157 36 - 28 - 48 ~Odjl8 

6 18 25 53 - 110 - 28 - 127 3 - 86 -~7 210185 

o 18 25 5G - 110 - 28 - 131 5 - 8 3 - 41 d'.!058 

6 18 25 51 - llQ - 28 - 127 3 85 - 53 dL 181 

G\ 
I 
+o­
f-' 



YEH ICL E l RA[~R TAeLE 

TRACK l~G Tll'E ~TATICN ACQU!Sll ION CATA STATION TERMINATION DAT~ 

HHS "IN SEC DAY HRS I' II'. SEC kA DEC Al f LI/ x y FAME CAY HR S l',fN SFC HA DEC AZ ELY x y kAl'<G~ 

TE X- 16 0 33 l 6 17 13 47 - 11£ - 27 - 125 6 - 83 - 35 210148 6 17 "b 48 -111 - 27 - 121 0 - 90 - 31 20'7 l 75 
X- Y LSe - ~ G 

CRC - CE I 12 20 /:; 19 11 2C - 10'- - 27 l ,; 5 40 49 - 11 ;c set e 6 20 23 4/:; - l<J8 - ?7 102 55 34 - 7 L07302 
X- ' USE - ~'l 

(W" - 24 l 12 74 (:. 19 11 32 - ll)Q - £ 8 150 43 2 8 - 4C 2C7943 /:; 20 23 ~/:; - 118 - 28 170 4t 8 - 41 d,7555 
X- Y UP - 3 '.J 

HSK -2 5 I 12 2? h J s 11 ?3 - 109 - 2 7 68 71 - 7 18 2C7047 6 20 .'3 ~n - 10a - 21 16 81 - 9 <. .CO!> 748 
X- Y USt - 8'i 

PK S- ~c l 12 27 <. 19 11 3 3 - 10~ - 27 76 71 18 4 2C7<J4~ 6 2() 23 55 - l()d - 27 2d 83 3 b £ U6 730 
1-- C t.:SB< 11 

HAt. - 12 l 12 21 6 19 11 4~ - 11 n -?3 - 141:: ~l - 42 - 45 2 0 8479 6 ?0 <4 ~ - 1('9 - 28 - !34 21 - 62 - 40 <.Ocd90 
x- v L~P-~': 0\ 

I 
CRO - C~ •.l 3 12 t 21 <; ?9 - 1~8 - 27 l ~ l 66 2.4 - 4 2C6914 6 21 12 ~1 - 108 - 27 101 67 2 3 - 4 2Ut.743 +:-

X- Y t-SF -' l f\) 

PK S-96 " 3 2 6 d 9 4e - 1~9 - 27 - 52 Bl - 7 6 .i 06t54 b 21 12 51 - 109 - ?7 - 55 80 - 8 6 .iOt.512 
1- - C US tl< 10 

G~l' - 24 tl 3 2 /:; 21 s 4S - 10 '> -7" - 174 49 - h - 4 l 2C7446 /:; 21 12 ~ l - 11)9 - 28 - 173 40 - 6 - 41 207302 
X- Y L~F - .l' 

1-SK - 25 ) 3 2 /:; 2 I g 49 - 1r1c::: - 21 - <.4 78 - ~ - R 7)6677 6 21 12 51 - 119 - 27 - 47 H - & - '-I ... 0e 536 
)1 - 'T L!=P - ~':: 

( 
~ l' 

~ 



( t, " 

VEHICLE 1 RAUR TAeLE 

TRACKl~G Tl"~ STATIO~ ACQUISITION DATA STATirN TERMINATION DATA 

H?S MIN SEC DAY HRS l"IN SEC •A ore Al E LV x y l'ANCE CAY HRS MIN SEC KA DEC AZ El \I x y kAr1GE 

HAloi - 12 0 2 47 ,., 21 10 3 -lf"l - 2A -1 27 13 - 74 - 3c 2C9243 6 21 12 51 -1 '19 - 28 - 127 12 -75 - :>6 209'-3& 
x - Y LSE-3 '.l 

26 JUL 71 PCH TO JtT uz 8~. J 

t'Alli - 12 I 7 o;7 (-, 71 l 3 7 - JQO - 28 - 1<7 12 - 75 - 36 2CS127 6 22 21 4 - 108 - 2B - 120 o - 90 - :ju dJ9ol9 
x - ~ v;~-·c· 

CFC - Ce l 8 <;S 6 21 13 7 - lOt< - 27 l ·J l 67 23 - 4 2C6727 6 22 22 " - 1:)7 - 27 107 Bl c; - 3 £u6o0l 
X- Y LS·-~~ 

GM"-24 l 9 1 f, 2 l u 1 -1 C9 - <:A -173 4q - 7 - 41 207288 6 22 22 14 -l OB - 2B - 153 44 - 25 - 4u ;01:,04 
x - ~ LSF - ? O 

H SK - 2 5 l q 8 f . n 13 7 - 11)0 - 27 - 47 78 - P. - <; 2C6522 6 22 2? 15 -!1B -27 - 76 66 - 6 - 23 <.()6 755 
x - ~ LSR - E5 

PKS - <c l " 8 t 21 13 7 - l G-J - 27 - =5 30 - A 6 ~G64'1q 6 22 22 15 -1 08 - ?7 - Bl 67 - 23 3 206730 O'\ 
I 

H- l LS~?.l 1 +-
CRO - C8 I 12 41 6 23 7 51 - 107 - 27 - 141 ~7 - 2 - 2 2C63B 7 c 20 :2 - 106 - 27 -102 73 - 17 - 4 2U6390 VJ 

) - 'f LSA-!ii 

HSK-2~ l 12 4? ~ 2' 7 51 - 1'18 - 27 - t'I-: "7 -3 - 33 2C6Sl9 7 0 20 4C - 1.')7 -27 - 95 43 6 - 47 i.uB2G 
X- Y LSE-e5 

PKS - ~6 l 12 43 0 23 1 c g - 108 - 2 7 - cs 57 - B IJ ZC6B96 1 c 20 41 - 10 7 -27 - 98 43 - 47 - 6 i.il730C> 
t- - C L5R?J'l 

G~M - 24 l 12 3c; " n d ! - 1')8 - co -l •? ~~ -:~ -3B 2G7680 7 ') 20 40 - 1!'7 - <8 - 130 26 - 57 -3~ 20ol4G 
X - Y LS F - ~ ·J 



VU !CLE I RAUR TAELE 

TRAC~ lf\G T ll'E STATIO~' ACQUISIT !Of\ DATA STATION TEPMlf\ATICN OITA 

HRS l'IN SEC CAY 11RS fl IN SEC f-A DEC •7 EL V x y RANGE DAY HRS ~· IN SEC RA o~c AZ ELV x y KAr.GE: 

CRC - C8 l 12 35 7 I 5 58 - l'l7 - n - 1:;2 6 2 - 2 7 - 5 .?(6511 7 2 18 33 - 106 - 27 - 104 47 - 42 - 9 dit693 
X- "f l~J:l - !'1 

PK 5 -c; ~ f) 17 54 7 1 !i I - l ·J7 - ?7 - 1<1 '.:I: •4 - 5e - 10 2C7e37 7 1 23 55 - 1 )7 - 27 - 104 3 0 - 59 - 12 L~t~46 
1- - E L~~2!1 

t-ISK - 2~ 1 12 '4 7 1 e l - 1(·7 - 27 - 1 ~ ! j4 J 1, - ~. 5 :iC709 7 2 lti ~6 -lOt: - 27 - 10<; 2 C 42 - t.L Lllo,d6 
X- Y LSf - E? 

Gl•l' - 24 I 12 3C 7 1 6 9 - 101 - ?o - 1 « 17 - 7 0 - 33 2CE515 7 2 18 3 <; - 1% - 28 - 11'1 3 - 97 - £9 <;(,<;~ 16 
X- Y USP - 'l 

ACf\-7? f) :2 •• 1 l l5 ' - 1 c s - n l 17 1 <;O - 2 7 2G8607 7 2 18 1 - 104 - 27 ll6 11 78 - 26 d.1b727 
X- Y LSF-31 

.\C~ - 1~ l \2 2<; 7 3 ~ 4 5 - 1 0~ - 2 ? 116 ?l 67 - 24 i :J SC c 7 7 4 16 14 -103 - 27 118 3e ?O - 23 ~07112 
X- \' L~8 - ? 'i CJ\ 

I 
CYl - C4 1 12 u 7 ' l 51 - 1C4 - 2 ~ 123 2 80 -33 2C9l87 7 4 le le - 103 - 2s 132 14 72 - 41 <:Ob 316 + 

X- Y LSf-' l + 
l' AC - n 1 12 ?R 7 ' ~ 'i~ - lfl4 - 2o L O z e 1 50 2r9 l 7 5 7 4 16 22 - 10 3 - 28 142 11 76 37 20E486 

X- Y LSE - c'i 

c ~o - c s 1 12 4< 7 ' 4 l 7 -1 '.) t - 27 - 1 1 6 37 - 5 2 - 13 2r7 232 7 4 16 ~<; - 1 1 5 - 27 - 111 22 - 67 - 19 Lu787l 
~ - Y LSt-' ') 

HSK - 25 1 9 12 7 ' 4 H - 1 % - L7 - J i 5 l l t.4 - 63 2Cf6C3 7 4 13 ;1 - 1 ° 5 - 27 -12 3 f) 90 - 57 L0C,u09 
X- Y LS~ - R~ 

,.-..... 

.I._ 
, 



( <;" 

\/El- !CLE RAUR TA8l E 

TRACK ING T ll'f 

HRS l'IN SEC 

MAC -23 14 29 
~ - ' l.;58 - 85 

ACN - 75 12 41 
X - Y LSE - 30 

CYl - C4 12 3€ 
X- Y LSf - : .1 

CRO-C 8 6 15 
X- Y LSB- ~ ·.) 

ect - c2 12 25 
X- Y LSE - 3 ) 

ACN - 75 12 ~ ~ 

X- 'r LS~-~ 0 

CYl - C4 12 32 
X- Y LSF - 3 0 

l'A0 - 23 12 33 
X- Y LSB - f'i 

I' IL - 11 0 45 42 
X- Y LSf - >:') 

TEX - 16 c 40 u 
X - Y LSE- 3~ 

• 

STATI ON ACQUISITION DATA 

CAY HRS "IN s~c ~A DEC 'l El V x Y RANGE 

7 4 5<; 60 - 1C3 - 28 i51 15 73 27 2C8227 

7 44 - 101 - 28 122 46 39 -2 1 2C66Cl 

7 47 - 103 - 28 140 21 50 - 46 2C7843 

7 2 lo - 105 - 27 - 1 !4 12 - 76 - 24 2C82S6 

7 ~ - 102 - n lie s 84 - 37 2ce ~1s 

7 7 0 l'i - 102 - 28 !SC 67 1 2 - 20 2C56!3 

7 G 15 - 102 - 2e 1~5 33 22 - 55 2C6S47 

7 7 0 2'1 - 103 - 2F l?E 21 to 2 2C7~40 

7 1 26 4'i - 1n1 - z~ i22 0 90 - 32 2'7607 

7 ~7 57 - lCl - 2? l ? ~ 4 e s - 3<: 2ce305 

... 

STATION TERMINATIGN DATA 

·DAY HRS MIN SEC RA DEC AZ El V x Y kANGE 

7 6 14 28 - 102 - 28 167 20 69 12 207698 

7 6 14 25 -102 - 28 133 60 23 - 20 £05935 

7 6 14 25 - 102 - 28 154 29 38 - 52 .!.07218 

7 6 8 32 - 103 - 27 - 120 o - 90 - 30 .<::Oco21 

7 e 12 30 - Dl - 28 13d 15 68 - 4o 207737 

7 8 12 5C - 1 0 1 - 28 - 168 70 - 4 - 20 £U5449 

7 8 12 4~ - 101 - 28 - 177 34 -5 - 56 L06730 

7 8 12 53 - 1J2 - 28 - 166 20 7C - 13 207478 

7 8 12 27 - lJO - 28 128 ao -37 20~100 

7 9 38 25 - !JO - 28 130 11 76 -::> <; 200 570 

O'\ 
I 
+="" 
\Jl 



vE~ I CLE 1 RA[ ~R TABLE 

l~ACKll'\G T!f"E SHTllJN ACQUISlllC'-' DAU SlATICN TEP~'INATICN DAH 

HO 5 ~ 11' SEC DAY HP S f" IN SE<: I< A OH. tl tLV x y RANGE ·CAY HRS "'IN ~re RA DEC AZ EL \I x y k<.NGE 

l<IL - 11 n 4 ,) 2~ 7 p 58 2 -lCI - .!• 1'5 15 69 - 43 2C7Cb0 7 c; 38 25 - 1 0 0 - 28 J41 2 1 5<; - 47 dit.006 
X- Y l~E - 3 0 

BCA - ~? c 4J 22 7 p se j - 1 0 1 - 2 ft 147 a 55 - 52 ;cnn 7 9 38 25 - 10 0 - 28 155 25 42 - 55 di578C 
x- ' LSe - :0 

ACN - 7 5 .) ' ·) 5 7 il 5b 2~ -IG2 - 2' - 1•4 ~5 - 15 - 2 C 2C5449 7 9 33 25 - l ~ J - 28 - 132 59 -24 - Zu <04314 
X- Y LSE - ' ·J 

CVl -C 4 0 40 5 7 p 5E 2 1 - 11)2 -2 ~ - 164 .:!~ - 23 -~5 <Cb 709 7 c; 38 25 -DJ - 28 - 155 zo - 37 -5 2 205540 
X- Y UE - ~0 

~4C - £! ., ~ c:; 50 7 e 53 h - 102 - 2.'l - J 5t 17 7J - 23 2C7527 7 c; 3 'l 25 - 1)1 - 2e - 14d 14 74 -3;. £uC,4lv 
X- Y UE - E5 

?o JIJl 7' J ET Tn Tf-1 LAZ 8 0 .J 
0\ 

HX - 16 0 ~l 57 7 c 'E 3~ -1 :;·; - 2 '! 1 ;(\ 11 7t - 3<; 2C65bS 7 1 0 l C 29 - CO - 23 134 Jc b8 - 4.:: <L743b I 
X-Y L~E - ' l +-

0\ 
f" IL - 71 () 32 "2 7 c .~P .32 - 10" - : 0 1 4 1 2J 59 -47 2C60C6 7 l'l 10 33 - l'JO - "2~ 147 25 50 -5 0 ~Oo94S 

X- Y L~P - ~ ll 

ECA - ·'2 0 ;2 <; 7 c ,. 
~2 - ICC - 2~ 1 ~5 25 42 - 55 2(5781 7 1·1 IC 4J-J -; 0 - 28 162 27 31 -5 8 2u~81~ 

X- Y Lq - > ·) 

CYl - C4 •") 32 n 7 c ;8 ~z -1 u1 - ;i i.i -1 ::~ 1q - 3 7 - 5 2 2C5541 7 lG 10 ~4 - lJI - ;;R - J49 26 -47 -S u ,Ltb60 
X - 'Y U~P - ~ ~ 

~AC- 23 I) ;2 ?4 7 c 
~ " 32 - 1 ~1 - 2ri - l4A \4 74 - 31 2Cb4IJ 7 J O rn 56 - 1 'l - 28 - 142 I(' 77 - 37 i.077&0 

x - v LSE - ~5 

~ 
,. 



( r '( .. ~ 

VEl-ICLE RAOR TAelE 

TRACKING Til'E STATION ACQUI S ITION DATA 

HRS MIN SEC DAY HRS l'IN SfC f<A DEC AZ ELV x Y PUGE 

ACf'< - 75 0 32 24 1 9 38 32 - 101 - 28 - 132 59 - 24 - 20 204316 
) - V LSP - ?Q 

STN - CC 12 31 7 10 Sc 13 - 99 - 28 127 89 - 37 2C8239 
i - E LSRJ5') 

"°'AP - <:~ 12 28 7 IC 56 16 - 99 - 28 131 6 8 3 - 40 2C7~63 

H-C lJSB21J 

(DS- 28 12 z e 7 ID 5t I 6 - 99 - 2 a l 31 6 8 I 49 2C7<l59 
X- V LSE - 85 

l E X - lt 12 32 7 IC 56 lo - 100 - ?P 143 23 55 - 47 206S74 
x- v LSE - 30 

Mll - 11 12 33 7 IC Sc 21 - 100 - 28 157 29 34 - 54 2C6fl3 
X- V LSB- ~J 

BCA - U 12 34 7 10 5e 25 - 100 - ?R 174 29 11 - 60 206623 
X- V LSB - 30 

AC" - 15 12 33 1 10 56 37 - 101 - 2e - 121 43 - 43 - 22 205955 
X- V USE - 31 

C Yl - C 4 12 3C 10 56 37 - 101 - 2 0 - 139 21) - bl - 46 207104 
X- V LSP -; o 

MAD - 23 Q ? 2 49 7 10 56 3R - 101 - ~P - 133 4 84 - 46 2C8C23 
X- V LSE - 85 

.., 
"' 

STATION TERMINATION DATA 

DH HR S MIN SEC RA DEC AZ ELV x Y kANGE: 

7 10 10 56 - 101 - 28 - 126 53 - 32 - 21 205682 

7 12 8 44 - 98 - 28 139 11 74 - 48 207483 

7 12 e 44 - ca - 28 142 15 66 - Su £07235 

7 12 8 45 - 0 8 - 28 142 1 5 71 36 <:07232 

7 12 8 50 - 99 - 28 157 30 33 - 53 ~06409 

7 12 8 53 -99 - 28 175 33 8 - 57 206269 

7 12 8 59 - 99 - 28 - 169 2 9 - 20 - 60 20b506 

7 12 9 10 - 100 - 27 - 117 28 - 59 - 24.:006534' 

1 12 <; - l C! O - 28 - 129 9 - 78 - 38 207594 

1 11 2° 21 -110 - 28 - 128 G 90 -5 .< ~ Go9S£ 

0\ 
I 
+ 

-....:i 



VH ICLE RAUR TABLE 

TRACK 11\G T ll'E STATION ACQUISITION DATA 

HRS ~IN SEC DAY HRS ~IN SEC l<A DtC n HV x Y RA"GE 

HAW- 12 12 1 e 7 12 54 14 - 98 -2~ 122 3 86 - 32 2CH60 
~ - Y lSf - 30 

STN - C~ 12 lf 7 12 54 25 - 98 - 28 l4A 16 61 - 54 2C7C72 
t - E lSel50 

,_.AR - S '3: 12 19 7 12 54 2S -oo - 2R lo2 20 52 - 56 2~6e51 

H- C USB210 

ECS - 28 12 1 e 12 54 26 - 99 - 2~ 1':2 21 t7 26 2C6846 
X- Y l ~ t - A5 

TEX-16 12 15 12 !4 32 -9~ -2~ lh9 33 16 - 55 2Cl:l56 
X- Y LSf - ~J 

~ll - 71 12 l ~ 7 12 !4 37 - <;o - 2R - 173 33 - 11 - 51: 2C616R 
X- Y USf - ~ ,J 

ec ~ - cz 12 17 7 12 54 4) -s~ - 2P - i':e 26 - 38 - 57 2c1:544 
X- Y LSE - 3') 

AC" - 15 12 l <; 7 12 54 4~ - ion - 21 - 116 18 - 70 - 25 2C6973 
~ - Y lJSf - 3~ 

CYl - C4 0 5 1 3 7 12 '54 51 - lOJ - 2R - 123 - 80 - 33 2C7%4 
.X - ~ LSA - :i"i 

l'SK - 25 O 13 12 7 l! !3 2~ - 97 - 27 124 0 90 51: 2C72Rl 
X,- Y lJ Sf - € 5 

( "' 
,. 

STATION TERMl"ATION DATA 

on HRS MIN SEC RA DEC AZ ELV x Y i<Ai\IGI: 

1 14 6 32 - 97 - 28 130 16 70 - 3& £v6937 

7 14 6 40 - g7 - 28 162 22 37 - 62 ~0659C 

1 14 6 44 - 97 - 28 167 25 25 - 62 £00426 

7 14 6 44 - 97 - 28 167 25 64 l~ £00421 

7 14 6 47 - 98 - 28 -173 34 - 10 -56 <05980 

1 14 e 56 - 98 - 28 - 156 29 - 36 - 5~ ~uo23~ 

7 14 6 ~7 - 96 - 28 - 143 19 - 61 -4~ £vo799 

7 14 7 8 - 0 9 - 27 - 117 3 - 87 - 27 2.07733 

7 l3 0 4 -1')(' - 28 - 122 0 - 90 -3.2 207761 

14 6 32 -~7 - 21 122 2 81' !>b t.~11~1 

,.., 

0\ 
I 

+::"" 
()) 



c ..,. 

VHICLE RACAR TABLE 

TRACK IN<; T ll" E 

HRS ~IN SEC 

t'SK - 25 12 32 
X- Y LSf - 85 

t-AW - 12 12 31 
X- Y USB -3 1 

STN<C 12 3r 
A - ~ LSA 15'1 

MAR-,5 12 30 
H - C LSe?l O 

CCS - <8 12 3C 
X-Y use - ES 

TO - IS 12 3C 
X- Y LSE - 30 

~Il - 7l 12 l'i 
X- Y LSe - 3') 

BCA - C;; 12 2~ 

X- ~ LSP - lO 

CRO-C 8 12 2 5 
X- Y LSE - 30 

PK S - '6 12 31 
H- C lJS2<lC 

~ 

' 

STATION ACQUI SITION DATA 

CAY HRS I" IN SEC RA Dtc Al fl V Y RANGE 

7 14 52 15 - <17 - 27 116 11 o7 62 2C7187 

7 14 ~2 24 - 07 -28 137 24 57 - 42 2(6418 

7 14 52 34 - 9 8 - 2o 173 24 14 - 65 2C6393 

7 14 52 34 - 9~ -2 ~ 179 26 - 64 2C6269 

7 14 5 2 3 6 - 9 s - ? 8 i 79 2 (:, 6 4 20626 3 

7 14 52 41 - S 4 - 21 - ltl 31 - 28 - 54 2C5997 

7 !• "2 44 - 9A - 28 - 146 24 - 52 - 4<; 2C6388 

7 14 52 45 - <;8 - 2>! - 1 35 12 - 73 - 44 <C7C58 

7 i6 58 - ~f - 27 lZO J 'iC - 30 2C7555 

H ~ c q - C6 - ?7 1 14 31 SA - 12 2057e7 

" ~-; 

STATION TERl"INATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV Y i<.ANGE 

7 16 4 48 - 96 - 27 107 23 35 61 20628!! 

7 16 4 55 - 96 - 28 151 33 37 - 47 <OS7 b8 

7 16 5 4 - 97 - 28 - 170 24 - 22 -6 4 Zub267 

7 16 5 - 97 - 28 - 165 25 - 30 - bl 20b212 

7 16 5 6 - 97 - 28 - 165 25 64 - 14 ~06209 

7 16 5 11 -97 - 28 - 146 2 5 -5 1 - 49 206219 

7 16 5 12 - 4 1 - 28 - 134 14 -70 - 42 206798 

16 5 13 -9 7 - 28 - 125 - 89 -35 £0757!! 

7 18 z 33 - 94 - 27 ll4 14 75 - 23 <:Oo ?b2 

7 18 2 39 - 95 - Z7 97 45 45 -? L0495b 

0\ 
I 

+ 
\O 



VEt' I CLE RAUR TAPLE 

TRACKl~G TIP'E STATION ACQUISITION DATA 

HRS ~IN SEC CAY HRS i"IN SEC RA DE:( AZ ELV x Y ~ANGE 

HSl< - 25 I2 lt: 7 lt !C 13 - '16 - 27 112 32 18 56 2C5724 
X- Y L:~E - e5 

GWll - 2 4 12 23 7 l f !'l D - 96 - 7'l I 21 9 80 - 31 <07032 
X- Y LSF - !O 

l-Al< - 12 12 22 I6 50 30 - '1b - 2~ lf2 37 22 -4~ 2C545'1 
X- Y l5P - ~1 

fl'AA - C: 5 ll 7C 1 H !O 45 - 97 -2~ - 154 21 - 48 -57 2C628'l 
H- [ LSE210 

STN - CO 12 I 7 7 It 5~ 45 - 97 - 28 - 159 21 - 43 - bl 2C6287 
A- E L59!50 

rns - ;e 12 H 7 It 50 47 - 97 - 2b -I54 21 67 -2 4 2Cb2 74 
X- Y LS~ - ~~ 

TF x- If 12 l(' 7 lt 50 49 - ~7 - 2 8 - 1 ! 7 IS - 64 - 44 20f45! 
x- v use- 30 

., l l - 71 0 ;q 31 7 It 50 54 - 97 -? ~ - 121 1 - 62 -37 2C7127 
X- Y L<F - 30 

CH - Ce 12 25 1 1 E 4 e n - 94 - n l!CJ 24 1> s -1 9 .2cs c; 3 3 
X - Y \;Sf-30 

PK S- ~t 1n 42 7 I~ 48 27 - c;~ - 27 ;1 55 35 - 1 <C4500 
1- - C t,;SR< Vi 

f 
,....--..._ 

.._ ( 

STATION TERMINATION DATA 

·CAY HRS Ml"' SEC RA DEC AZ El V x Y RANGE 

7 18 2 39 - 95 - 27 94 4f: 4 44 2049 2 1 

7 18 2 37 - 94 -28 128 22 bl - 3 5 i06073 

7 18 2 52 - 95 - 28 - 179 40 - 1 -50 <0?!96 

7 18 3 5 - 91> - 28 - 140 14 - b9 - 4b £vb57l 

7 18 3 2 - 96 - 28 - 145 15 - 65 - 52 20b5l0 

7 18 ! 4 - '16 - 26 - 140 14 72 - 3b 2C6 5 67 

7 18 c; - 96 - 28 - 12 7 7 - 81 - 36 <:0~979 

7 17 !0 25 - 97 - 28 - 122 0 - 90 -32 <oOt>2 23 

7 2C C 46 - 93 - 27 106 3~ 51 - 12 L0 5021 

7 19 !9 c; - 94 - 27 dO 69 21 3 2u3877 

'!I' 
.r· 

0\ 
I 

\J1 
0 



,r- / <: 
,,,--...,_ 

') ) \ 

VErlCLE 1 RAUR TAfLE 

TRACKll\G Tl~E STATILN A(QUISITIQN DATA STATION TER~INATION DATA 

HRS I' IN SEC CAY HRS ~IN SEC kA OEC AZ El\/ x y FAl\GE £AY HRS MIN SfC RA DEC AZ El V )( y R~NGE: 

f'SK - 2 ~ l 10 42 7 1 8 48 21 - <;5 - 2 7 a1 56 - 2 34 <C4480 7 19 59 9 - q4 - 27 73 6<; - 7 £ J <:u3<177 
X- Y l5E - e5 

GWM - ( 4 l 12 20 7 I~ 48 29 - 95 - 2b 135 31 50 - ?7 2(5537 7 20 0 58 - 94 - 28 148 41 31 - 40 ,Q4883 
X- Y uSR - 30 

rAW - 12 l 12 ?E 7 18 49 4& - <;& - 26 -166 39 - 18 - 50 2C5162 1 20 1 13 - 04 - 28 - 149 32 -40 - 46 £Li?325 
X- Y l~E - 3 'J 

GOS - 2d c ':.J 41 1 le 4F 53 - 9~ - 2 8 - 132 1 79 - 47 ((6835 1 I c; ~c; '? ~ - '<5 - 28 - 125 0 90 - 5 :> <:OUOO 
X- Y LSE - ES 

MAR - SS 0 ~o 2~ 7 1 B 48 5.l - 9o - 2o - 132 7 -SC - 42 2C6838 7 19 39 la - 05 - 28 - 125 0 - 90 - 35 206191 
r - C L~•210 

sn - 01 l 5 l <; 7 IE 4c 5: - 9f -2? - 1! 6 " - 77 - 46 ((6738 7 19 54 13 - 95 - 28 - 126 c - 90 - 3 b 206822 
~ - E L~El5!J 0\ 

I 
CRC - C8 l 12 >4 1 2 ·~ 46 24 - 9j - ?1 l ·1 4 48 41 - 9 2(4490 7 21 58 4d - 92 - 27 l ')2 64 26 -5 20j826 \Jl 

x- v L 5•- 31 I-' 

HSK-25 I 12 23 7 2C 4~ 34 - <,4 - 2 7 50 78 - B 9 2C3 705 7 21 58 57 - 93 - 27 - 35 80 - 8 - 6 203531 
X- Y L~E - ~? 

PKS - H 1 12 2C 7 20 4 6 ;1 - 94 - 2 7 C1 79 J 0 5 £C36S~ 7 21 58 ~7 - '13 - 21 - 42 82 - 5 b 2(;'.:509 
1' - C lJ58 2 l0 

(w~ - 24 l 12 IE 7 zr· 4t 41 - 94 - 28 16 1 46 l 7 - 4 l 2C4 562 7 21 ~ B 5 <; - S3 - 28 - 177 4S - 3 - 4 l £04j lb 
X- Y L~f - ~ 0 



VHICLE 1 RAUR HELE 

T!>ACKING TIP'f SUl!ON ACQUISITION OATA STATION TEPMINATION DATA 

~iPS Ml/\I SEC OAY HRS ~IN SEC RA DE:C AZ FL V x y RANGE . CAY HRS MIN SEC RA DEC AZ ELV x y RANGE 

t<AW - 1< 1 12 H 7 2:i <t6 56 - 9': - 28 -1 ?t9 26 -54 -43 £C553 1 7 21 59 12 -C/4 - 28 - 129 14 -72 -37 206039 
X-Y LSf-?0 

CRD-ca l 12 31 7 22 44 40 - 43 -21 l(' 3 74 16 -3 2('3510 7 23 57 10 - 92 - 27 171 68 [; - ~ <.03<:'.44 
X-Y LSP - ~·) 

HSK - 25 l 12 ?l 7 22 44 4<; - 9'\ - 27 - ~7 72 - 7 -16 203531 7 23 57 19 -92 - 27 - 84 5c; ...:4 - 31 2v;130 
X-Y L~P - ~5 

PKS-~6 1 12 32 7 22 44 49 -« 3 - 2 7 - 74 74 -16 4 2C35C6 7 23 57 21 - 92 - 27 - 88 61 -30 l 2<.d 709 
1"-C L~821'' 

GWP'-<4 l 12 28 7 22 44 5j - <:.3 - 2A - 162 47 - lf - 41 2C4294 7 23 57 2-J - 92 - 28 - 144 39 -3b -~9 204495 
X- Y ~~f-3'l 

HAo-12 f) 'l 15 7 22 45 l - 94 -;; ~ - £ 23 6 -83 - 3? <Cf 42 8 7 23 16 16 - 93 -28 -120 c - 90 -3 0 .105485 
x-Y LSt! - ?:J 0\ 

I 
CRC-Ce 1 12 23 H r 42 44 - 0 i:. - ?7 - I C6 ~·) -1 0 -3 2C3177 8 l 55 8 - ql - 27 - I'll 64 - 25 - 5 203314 Vl 

X-Y L~F-3D I\) 

HSK-2~ 1 12 u A c 42 50 - ~t. - 27 - (/1 4~ l - 41 ;r 3c;3 6 8 l 55 16 -91 - 27 - 1'.)0 36 13 -s;, 204414 
x-Y L~e - P5 

PKS-~b l 12 24 R ., •2 51 - ~2 - 2 7 - ?4 50 - 4C -3 2C3C/!7 8 l 55 16 - C[ -27 - 101 3l - 54 _ ., 204409 
1"-C t.:S~<I" 

G •"-24 I l2 15 • c ''3 l - G? - ,~~ - 1 ~C: 32 -49 -37 2C4724 8 1 55 It - 'Jl -28 - 126 19 - b7 -3 4 2v527ti 
X-Y LSF - 30 

./., • - ~ J ,,.--- ,,.--..._ 



r ( "< 
,,..--....,. 

f' 

VHICL~ RAUR TAeLE 

TRACK !llG TI MF STATION ACQUISITION DATA 

HRS l"IN SEC DAY HRS MIN SEC RA OEC AZ FL V x Y RAt;GF 

ACN - 15 12 le 8 2 4J 33 - 89 - 27 117 4 86 - 27 206067 
X- Y l~P - 30 

HSK-25 12 3< 41 - 91 - 27 - 10 5 26 28 - 60 2C4760 
X- Y L5P - S5 

CRC - Cd 12 2~ p 41 - 91 - 27 - 103 54 - 35 - 7 2C3511 
X- Y t,SP - 30 

Gol' - 24 0 49 17 2 41 11 -~l - ZR - 122 10 - 79 - 31 2C56<;5 
X- 'r L5f - 3 r) 

MAC - 23 0 49 3 49 9 - ~ 8 - 2b 128 0 'IQ 52 <C5<;58 
X- Y L5P - E5 

ACN - i5 IZ 25 R 4 38 2~ - 8~ - 27 117 29 5P - 23 2C4391 
X-:- Y L ~ B- 30 

CYI -c 4 12 I 9 6 3d 35 - b~ - 2P, 126 8 80 - ?7 2C5540 
X- Y LS~ - 30 

l'AC - 2! 12 le 8 4 3~ 40 -il9 - 2P. !'6 1 RO 43 2C56l6 
X- Y L5P - 85 

HSK - (5 0 29 8 ~ 4 3d 58 - 90 - 27 -119 5 BC -t'.l 2C5736 
X~Y L~F - P.5 

CRC-CE 12 11 4 3<; 4 - YO - 27 - !SS 29 -60 -16 2043t4 
X-Y L5~ - 30 

-~ ~~ 

STATION TERMINATION DATA 

DAY HRS MIN SEC KA DEC AZ ELV x Y !<ANGE 

8 3 52 52 - 88 -27 116 19 69 - 2, 205028 

8 3 53 32 - 90 - 27 - 113 13 59 - 63 205377 

8 53 30 - 90 - 27 -105 39 - 50 - 1~ 204013 

.8 30 27 - 91 - 27 - 118 c - 90 - 28 205163 

8 ~2 s e - ea - 20 128 89 52 £Gbl01 

B 5 50 51 - 87 - 27 120 44 42 -~l ,03~04 

5 50 53 - 87 - 28 138 19 62 - 44 204732 

8 5 51 57 - 87 - 28 149 15 73 29 204996 

8 5 8 1 - 90 - 26 - 123 0 90 - 57 20~786 

8 5 51 22 - 89 - 27 -113 15 - 74 -2£ 205046 

CT\ 
I 

\J1 
VJ 



VE!" ICL E l RA[AR TABLE 

TRACKI~G TIMF STATION ACQUISITION CATA STATIDN TERMINATION DATA 

HR S l'!N SEC CAY HRS ~IN S tC hA OFC AZ ELV x y PANGE en bRS MIN SfC RA DEC AZ ELV x y !<.ANGE 

AC~ - 7 5 l 12 14 fl t 36 51 - 87 - .n l 2l ~4 31 - 21 2C3032 8 7 4'1 4 - 86 - 27 145 66 14 - 21..1 21.Ji 5.<6 
X- Y l5E - ~0 

CYl - C4 l 12 1 5 ~ 6 36 54 - ~7 -2~ 147 26 49 - 4'l 2C42'll A 7 4'l c; - 86 - 2A 163 32 25 -54 "03809 
X-Y t;S8 - 30 

MA0 - 2 ! l 12 l ? A t .16 5~ - b8 -2~ I or J<; 70 l'l 2C4e7~ 8 7 49 10 -87 - 28 175 22 l6 4 20 .. ~76 
~ - Y LSP.- 85 

(PC - Ce () 26 c e e 37 10 - q9 -?7 - 1 !7 5 - 84 - 27 2C5476 8 7 3 H - 8<; - 2-b - 119 ( - 90 -2 9 ~04597 
~ - Y LSF - 30 

BCA - C (_ 0 l ~ 5c; ~ 7 ;q 5 5 - !lo - 2 7 l < 3 J 90 - 33 204775 8 7 48 54 - 86 - 28 126 3 86 - 36 t.05444 
) - "f l~f - ~11 

AC~ - 75 l 14 IS ~ F ~2 54 - h7 - ?7 1 t C. 7'l 4 - 1c; 2r241a 8 9 47 11 - at - 21 - 148 67 - 13 - 19 202,53 
X-'\' l~B - ! 0 ~ 

I 
l'IL - 71 l 12 ~c ~ g 34 3B - 60 - 2? 123 2 b8 - 33 2C~42S E 9 46 58 - ~'5 - 27 132 14 72 - 41 di4557 \.Jl 

X-Y LSE - 30 -i:.--

HA - C2 l 12 IE ? e .~4 43 - Ho - ~1 0 1;3 11 76 - 42 2(4910 8 9 47 l - RS - 28 145 20 57 - 50 204194 
X- "f L ~ e - ~o 

CYI - C'• l 12 ?C fi f 34 ~5 - n - 2'< 175 34 8 - 55 2C35S7 8 q 47 I 5 - 86 - 28 - 167 33 - 19 - 54 2u3503 
X- Y l.SE - 31 

f'AC - 2~ 1 12 22 d p • 4 5~ - d7 - ?e - 114 21 l>'l - b 204272 8 c; 47 l 7 - % - 211 - 1'58 te 7C - 2 l .:04~07 
X- Y l.Sf - e5 

,,--.... 

~ .-; ~ 



( ~ -: 

VEt- ICLE RAUR TAeLE 

TRACKnG Tl"E 

HRS ,.,IN SEC 

TEX-16 0 15 7 
X-Y USE - 3'l 

rn - 16 12 8 
X- Y LSE-!O 

141 L - I l 12 lC' 
X- Y L~E-~ ; ) 

8CA - C2 12 1 0 
X- ' LSE - 30 

AC" - 7 ~ 12 l ~ 

X- Y LS8 - 3'l 

CYl - C4 i 2 1 e 
X- Y l~E - 3'l 

~AD - 2? 12 it 
X- Y LSP-85 

GOS-28 0 29 
X- Y UE-85 

M~R-<5 0 28 42 
H- [) l. SB<l) 

8C~ - C2 14 13 
X-' LSF-~O 

~ ,.. 

STATION ACQUISITION CATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y ~ANGE 

8 9 31 47 - 85 - 27 121 0 90 -31 2C4678 

8 lC' ? 2 54 - R5 - 27 129 11 7b -38 2C4633 

f lC 32 58 - 65 - 28 140 21 59 -4 6 2C 4C58 

a l~ 33 3 - ss - <s 155 25 42 -5 5 2C3820 

8 10 33 13 - 86 - 27 - 132 59 - 24 -20 2C2338 

B tr 33 14 - b6 - 2 f - 155 30 - 36 -5 2 2C3554 

~ 10 ?3 16 - 86 - 7" - 148 14 73 - 31 204419 

11 15 53 - 84 - 27 124 0 90 5 6 2C4C02 

11 H 16 - t4 - 27 124 1 90 - 34 2C4CC3 

8 12 29 9 - 84 - 2e - 1 78 31) - 4 - 60 2C34CR 

"' ~; 

STATION TER141NATION DATA 

C~Y HRS MIN SEC RA DEC AZ ELV x Y RANGE 

8 9 46 55 - 85 - 27 123 3 87 - 33 <:05218 

8 11 45 - 84 - 27 140 22 56 - 45 203866 

a 11 45 e - 84 - 21 154 2s 38 -5 ~ 203474 

8 11 45 13 - !!4 - 28 171 30 15 - 59 203453 

s 11 45 32 - 85 -27 - 121 46 - 40 -21 202722 

8 11 45 32 - 85 -27 - 141 ?2 - 57 - 46 20j862 

8 11 45 32 -~5 - 27 - 135 6 81 - 45 £04774 

8 11 45 2 - e3 - 27 12s 4 83 51 l04870 

8 11 44 58 - 83 - 27 128 4 84 -38 204a71 

8 13 43 22 - 83 - 21 - 160 21 -33 -57 iu3325 

CJ'\ 
I 

\Jl 
\Jl 



~Et-ICLE RAUR TAeLE 

TRACK ING Tl l'f 

t-RS"'l'-S£C 

t'AR -C: ~ :z I<; 
t- - C LSfl£l'l 

STN - CC 12 1 e 
t - E LS8150 

GOS - £ e 12 17 
X - Y uSf - P5 

T0 - 16 12 21 
) - ' LSe - 30 

MIL - 71 12 l<l 
X- \' l~P.-3S 

ACN - I 5 12 23 
X-Y LSt - 31 

CYl - C4 12 l F 
X-Y LSE - 30 

H~li - 1 £ ;) 7 4 

X- Y LSP - ~ l 

HA~- I < 12 4 
x-' LS ~- 3 '.l 

<;TN - CC ! 2 7 
~ - E LSel«l 

r-- ~ 

.( 

STATIO N ACQUISIT!Ci" DATA 

DAY HRS I'll\ SEC ~A OtC AZ ELV x Y ~ANGE 

e 12 30 4" - 64 - 28 1 .io 11 74 - 45 <04372 

12 3J 4q - b4 - 2~ 1'3 7 81 - 42 2C4634 

P 12 !C ~1 - ~4 - l• 136 11 74 43 2'14367 

B 12 30 5? - e .. - ? a 15r 23 44 - 50 2C3455 

~ 12 38 57 - o4 - 2P 16~ 32 21 - 55 2C320~ 

A 12 ;J 6 - ti5 - 27 - 118 36 - 51 -2 2 2C3041 

12 ~l 11 - e~ - 27 - 1~3 15 - 7C -4 1 2C4121 

I ~ 3 5 54 - t c - U ll <; 90 - 29 2(4555 

d 14 2~ 5c -BL -21 !£' 10 77 - 34 2r4172 

14 2c ll - ~3 - 27 1~5 20 49 - 58 203579 

"""'--

STATION TERMINATION DATA 

· C~Y hRS MIN SEC RA DEC AZ ELV ). Y RANG E 

8 13 43 8 - 82 - 27 149 20 55 -54 20j7£l 

8 13 43 8 - R2 - 27 145 16 64 - 52 £v~94& 

~ 13 43 6 - 82 -27 149 20 67 29 <:03 715 

8 13 43 12 - ~3 -27 166 34 20 -54 ~Oi999 

8 13 43 16 - A3 - 27 -176 34 - 6 - 56 202978 

s 13 43 30 - e4 -21 - 115 20 - 6b -24 203714 

8 13 43 3~ - P4 - 27 -123 4 - So -3 3 L04694 

8 13 42 58 - 8 2 - 27 120 88 - 30 2U4t04 

15 41 - 81 - 27 134 23 60 - 40 20~328 

8 15 41 l~ - fi2 - 27 171 25 20 - b4 2Dj220 

) 

~ 
I 

\Jl 
~ 



( 
\ 

( 

VEl'JCLE R.UAR T.6BLE 

TRACK ING T !ME 

HRS MIN SEC 

(l)S - 28 12 6 
x-' L5e- a5 

"14R - ~ 5 12 4 
H - [ L5e210 

TD - If 12 7 
x-' us~- 3:> 

'!ll -11 12 10 
x- ' t5e - 3o 

80.6-C2 12 11 
X- Y LH - 30 

ACN - 75 O 48 32 
) -' L5e - 30 

HSK - 2~ 0 48 6 
X - Y t; 5E-85 

HSK - .t~ 12 2C 
x- ' LSA-e5 

H4~-12 12 21 
X- Y l5e - 30 

ST!l; - -CC 12 22 
A-E L5el5') 

,.....-..,. 
. t-

srir10N ACQUISITION DATA 

CAY HRS I' IP'< SEC RA DEC az HV x Y RANGE 

8 14 29 12 -e3 -21 159 24 65 19 203380 

8 14 2~ 13 - 83 - 27 159 24 38 - 5'l 2C3384 

8 14 2~ 17 - 83 - 27 178 35 2 -55 2C2815 

8 14 Z9 22 - 83 - 27 - lf4 32 -24 -54 2C2949 

8 14 29 24 - 84 - 27 - 149 23 - 50 -52 203428 

8 14 2'l 2~ - 64 - 27 -116 10 -79 -25 2C4177 

a 14 52 48 - 02 -2 t. 122 a 9<' 58 2C36e4 

le ?f 43 - 61 - 2 6 111 17 50 64 2C3597 

8 It 2C 56 -81 - 27 143 30 47 - 44 2C2S59 

16 27 6 -82 - ?1 - 11s 25 - 4 -65 203ae4 

... ~) 

STATION TERMINATION 0.6TA 

DAY HI'S MIN SEC RA DFC AZ ELV x Y RANGE 

8 15 41 le - e2 -2 1 176 21 63 '! tU:OCi82 

8 15 41 19 - 82 - 27 176 27 8 - 63 .<030 81> 

8 15 41 23 - 82 - 27 - 163 33 - 24 -53 202784 

8 15 41 32 - 82 -2 7 - 148 26 - 47 -49 203152 

8 15 41 34 - 82 -27 - l3b 15 - 69 -44 203803 

8 15 17 56 - 83 -26 - 116 0 -9(; -2 6 2Ci3650 

8 15 40 54 - 81 -26 116 8 73 6;j 204183 

8 17 39 3 - 80 -26 102 30 20 5~ 202713 

0 17 39 17 - ~o -2 1 159 38 25 - 4& ~o~Jl7 

A 17 39 28 - 81 -77 - 161 2~ - 37 -t:l .<0~070 

~ 
I 

\Jl 
-...:i 



VEHICLE 1 RACAR TABLE 

TRACK l~G TllolE STATION ACOUI S ITION DATA STATION TER~INATION DATA 

HPS nN SEC CAY HP 5 I' II< SEC RA DFC AZ FLV x v PANGE .DAY HRS MIN SEC PA CEC AZ El V x y kANGE 

GDS - 2e 1 12 21 p 16 27 7 -82 - 27 -11: 27 f.3 - 1 2c2c;c;1 8 17 ?9 28 - 81 - 21 - 15<> 23 65 - 22 203049 
X- Y l~E - e5 

~AR - ~~ 1 12 23 I! l f. 27 8 - b2 - 27 -173 27 - 14 - t-2 2c2c;c5 e 17 B : 1 - Bl - 27 - 156 23 - 43 - 57 L0305~ 
H- C U5e21'1 

TEX - 16 l 12 ?.~ H 11: 27 !'I - d? - 21 -15? 29 - 40 - 51 2C2872 I! 17 39 35 - 81 - 27 - 138 21 - o(; - 44 2L~204 
X-\ LSf-3'.l 

I"! L - 71 I 12 24 ~ H 27 12 -k2 - 27 - l3'l 2~ -f.l -45 2C3367 8 17 3c;: 36 -&! - 27 - 128 9 - 7& -~7 ,03865 
X-Y L~E - 30 

dCA - J2 0 46 4E ~ 16 21 16 -83 - 27 - 12<? 7 - Pl - 38 2C4102 8 17 14 3 - 82 - (7 - 122 c - 90 -~2 20334~ 
x-' L5P - '0 

G~l' - 24 0 ?4 5 b I 7 4 60 - P~ - 27 117 '.) .:;c -n 20211 8 17 39 4 - 7<; - 27 119 7 82 - 2<; .i'.G3995 
X- Y l ~ E- 3 •1 0\ 

I 
CRC - CE I 12 I A 1 E 24 54 - b( - ? ,, l lf 7 83 - 2~ 2<'3915 8 19 36 ~5 - 78 - 26 llO 21 68 - lb £G2944 \Jl 

X-Y l~E - 3'l CD 

PK S-~ c I 12 3 ~ H <4 ~c; - eo - L ~ qq ,8 52 - 1 2r2202 6 19 ?1 2 - 79 - 26 91 52 3!l J 201464 
~ - [ L<A2\0 

HS~ - ?< 1 12 0 ~ lE 24 60 -fl] - 2ti ;1 39 e 51 202157 8 19 37 0 -79 - ?6 d7 5? - 2 ~7 L01442 
X- Y l~f - 8~ 

GWf" - 24 1 12 2 ~ 18 25 2 - 130 - 27 1~3 16 71 -32 203337 8 I c; Yl 4 - 79 - 27 132 30 53 - 3:> lv£46b 
X- Y L~e - ~'l 

,,--- -. 
~ 



r ( < 

VEHCLE RACAR TAELE 

TRACKI~G Til"E 

HRS I" IN SEC 

HAW - 12 12 4 
x - ' Lse - 30 

SH- CC 12 2 
A- E LSBl~Q 

GDS -2 e 12 
x-' LSf - e5 

MAR - <;~ 12 4 
t< - C LSB21J 

TEX - le 12 4 
x- ' LS l· - 3Q 

l"IL - 11 0 4 28 
X- Y LSE - 3Q 

CRC - C8 12 I~ 

X- ) tSe - 30 

HSK - 2 5 12 21 
X- Y L~e - e5 

Pl<S-~c 12 21 
H- C LS B2l ·J 

Glil" - 24 12 le 
X- Y LS~ - 3 ') 

~ .. 

STATION ACCJUISITICN D4TA 

DAY HRS l"It\ SEC ~A DEC AZ ~LV x Y RANGE 

8 I e 25 20 - 80 - 27 I 72 40 10 - 49 202074 

8 18 25 29 - 81 - 27 - 151 19 - 54 -5 6 2C3151 

R 18 25 30 -bl - 27 - 146 19 6E - 32 2C3l77 

~ IE 25 31 -81 -27 - 146 19 - 59 - 52 203180 

8 18 25 34 - ~I - 27 - 131 13 - 73 - 39 203488 

8 IE 25 ?5 - 81 - 77 - 122 - 89 - 32 204227 

8 2r 22 5? - 78 - 26 l •l7 31 58 - 14 2C2326 

2r 22 59 -79 - ? 6 78 62 - 6 27 201053 

2( 22 5q - 74 - ?D f 4 62 28 3 <Cl058 

2 C l3 - 79 - 17 140 37 40 - 37 2Cl983 

1't ,..._ ) 

STATION TERMINATION DATA 

DAY HR S MIN s~c RA DEC AZ ELV x Y kANGE 

8 19 37 23 - 79 - 27 - 168 40 - 13 - 49 L01964 

8 19 37 31 - 80 -27 - 137 12 - 73 - 46 £03485 

8 19 37 33 - AO - 27 - 133 10 76 - 46 203577 

8 19 37 35 - AO -2 7 - 133 IC - 76 - 43 203582 

8 19 !7 38 - 80 -27 - 121 I -Be - 31 2~4102 

8 18 30 3 - 81 -27 - 121 0 - 90 - 3i 204049 

8 21 3!> 11 - 77 - 26 102 46 44 - ij 201476 

8 21 35 19 - 78 -26 53 75 - 9 12 £0)0 34 

8 21 35 21 - 78 - 26 63 76 13 6 200622 

8 21 35 · ?I - 78 - 27 156 47 21 - 39 ~Jl442 

O'\ 
I 

V1 
\0 



VHICLE llAUR TA El E 

TRACKll\G Tll'E' SUTIOI\ ACQUISITION DATA 

HRS f" IN SEC DAY Hll5 l'!IN SE'C PA DFC AZ FLY x Y PAP,GE 

Ht.W - 12 12 71 ~ 20 23 l~ - 80 - 27 - l"c 37 - 29 - 47 <02008 
X- V L5E - ~O 

(D5 - <e 0 11 1 R 2r 23 23 - ~o - 21 - 12~ 3 85 - 54 2C3887 
X- V L5B- 85 

STl\ - CC {) : 3 20 e 2C 23 2~ - hO - ?7 - 1;0 5 - 84 - 3~ 2C3760 
A- E Uel50 

l'Af< -~~ 0 16 ~C 8 20 2: u -~o - n -121> 3 - 8.., - H 2C3888 
~-C L58< l'l 

CllO - Ce 12 9 8 22 ll 7 - 77 - U l ,~r 56 33 - 6 2C098R 
X- V l~F - 3r, 

PKS - < ~ 12 e 8 22 21 17 - 1~ - >c 18 83 2 7 200432 
~ - [ L5821 J 

HS~ - 25 12 R 27 ?I l~ - 7~ - 20 q eo - 10 2 200453 
X- V L5F - f? 

G•l' - ?4 12 ?2 21 ?3 - 78 - 27 172 50 - 40 2Cl2C3 
X-Y l~P - 30 

rAW - I< 12 7 R 2? 21 ~ 6 - 70 -~7 - 132 21 - 6! -39 202567 
X- Y L <8 - 3J 

c~c - c~ 12 21 q C 19 12 - 77 - Zn c;c; 82 - I 2C02C~ 

x- v l~P.- ~l 

,,..--- ,,--..,. 

.. 

STATICN TERMINATIOP, DATA 

·CAY hP.S MIN SEC HDFC AZ El V x Y f<ANGE 

8 21 35 3; - 79 - 27 - 140 29 - 50 - 43 20~300 

8 2~ 40 30 - RO - 27 - 123 0 90 - 57 203182 

8 2(1 56 44 - 80 - 27 - 124 C - 9(1 - 34 dn~735 

8 20 40 16 - 80 - 27 - 124 o - 90 - 34 .<u3192 

8 23 ! 3 16 - 76 - 26 97 71 16 - 2 20)453 

8 23 33 25 - 77 -26 - 64 75 - 13 6 £00395 

8 23 !3 24 - 77 - 26 - 57 73 - 9 - 14 ~OC422 

8 23 ! 3 29 - 77 - 26 - 165 49 - 13 - 39 £01117 

8 23 ?3 43 - 78 - 26 - 123 9 - 80 - 3.::. 20318£ 

9 : 1 :2 - 76 - 26 - 97 82 - s - 1 2uJJ77 

) 

°" I 

°" 0 



( 
\ 

( 

VEt-JCLE RACIR TA fl E 

TRACK ING Til'E 

HRS MIN S EC 

HSK - ~t; 12 19 
x - -~ L~e - e5 

PK S-'i c 12 21 
H- c ue210 

GW" - 24 12 17 
x- Y LSe - 30 

CRo - ce 12 3 
, _ , LSe -3 0 

HSK- 25 12 
X- Y LSB- e5 

PKS - ~6 0 ?0 
t--C t;SS2l<"l 

Gw" - 24 11 tC 
X- Y LSP - 1:1 

ACl> - i5 0 4 34 
X- Y l.i~E - 31 

ACl> - 75 17 IC 
) - ~ LSP-3'1 

HSK- 25 12 1 7 
) - Y tSB- 85 

,...--..,._ 

S TATION ACQUISJTICN DATA 

DAY HRS "U~ S EC RA DEC AZ FLV x Y RU.GE 

<; 0 19 19 - 77 - 26 - 74 65 - 7 - 24 200493 

9 0 19 19 - 77 - 26 - 79 66 - 24 4 2C0463 

9 0 IS 26 - 77 - 26 - 151 44 - 26 - 39 201176 

q 2 17 31 - 76 - 2b - S? 72 - 18 - 2 200090 

9 2 17 34 - 76 - 25 - 94 41 5 - 4e 2Cl065 

<; 2 17 ?4 - 76 - 25 - 96 42 - 48 - 4 201049 

9 17 45 - 76 - 2b - 128 26 - 5e - 34 2Cl809 

q 24 28 - 7! - 25 115 0 90 -2 5 202991 

<; 4 \ 5 5 - 7; - 25 ll4 11 77 - 24 202444 

9 4 15 28 - 75 - 25 - 108 19 42 - 64 2C2Cl3 

~; 

STATION TERMINATION DATA 

OAY HRS M JN SEC RA DEC AZ ELV x Y RANGE 

9 31 37 - 76 - 25 - 87 51 - 2 - 39 200809 

9 ~ l 40 - 76 - 25 -90 52 - 38 (J 20)787 

9 31 43 - 76 - 26 - 135 3 5 - 45 ~36 L01 5 14 

9 29 34 - 75 -2 5 - 99 56 -3 3 - 5 20b381 

9 3 29 35 - 75 - 25 - 102 2 ~ 22 - 60 201638 

<; 3 17 55 - 75 - 25 - 102 30 - 59 - 10 20C96~ 

9 <9 45 - 75 - 26 - 121 13 - 75 - 30 202477 

9 3 29 3 - 73 - 25 115 89 - <:5 20H47 

9 5 27 22 - 72 -25 114 27 61 - 21 201441 

9 5 27 45 - 74 - 25 - 116 6 77 - 63 ~02662 

0\ 
I 
0\ 
1--' 



VHICLE l RACU TAeLE 

TRACK 11\G T !ME STATION ACQUISITION DATA STATION TERMINATION OATA 

HRS f"IN 5FC CAY HRS I' II'. SEC RA DEC n ELV x y RANGE . DAY HRS MIN 5FC RA DEC AZ ELV x y RANGE 

CRC-Ce l 12 le c 4 15 3'.l -75 - 25 - 101 4b - 43 -8 2C0b46 9 5 27 48 -74 -25 -1 05 31 -58 - 1~ £01243 
X- Y L5B -:? 'l 

GW~ - 24 0 l3 25 q 4 15 :1 -75 -21' - 117 ·3 - 87 - 27 2C2928 9 4 i9 2 -75 -26 - 116 0 -9 0 - 26 2:0~400 
X- Y L5e-3'J 

MAD-<:? c c '.) 41 0 4 3t 49 -n -2~ 125 ') 90 55 <02059 9 5 27 30 -7 2 - 26 133 7 BG 46 di<55'1 
X- ¥ L5d- ~5 

CYl-C4 0 '2 q (J 4 44 '2c; -7? - 2b 119 " 90 -:29 <01842 9 5 27 26 -72 -26 124 fl 81 -34 20~530 
X- Y L5e-:o 

AC~ - 1 ~ 1 12 2 c; t l3 13 -72 - 25 116 37 50 -2 0 2J0815 9 7 25 15 -7 1 - 25 121 52 34 - 19 .<·00049 
X-¥ L5F-~1 

CYl-C4 l 11 5E 0 t 13 23 - 72 - 21' 131 16 70 -39 201949 9 7 25 21 - 71 - 26 143 26 51 -46 20124£ 
) - ' L5e-! l 0\ 

I 
M4D - 23 1 11 59 0 I: 13 2rl -B - 2b 142 13 74 37 2C2C97 9 7 25 27 - 72 -26 156 20 66 £<: £ill583 0\ 

X-¥ l~ E-•5 I\) 

CRC-C8 l 12 l 9 f 1: 39 -74 - 25 -1rc; 21 - 1>8 - 17 <01643 9 7 25 £(; - 73 -24 - 114 c - 83 -£4 2:02382 
) - ¥ L5b- ~') 

?.I> JUL 7 1 TF I TO FNT LAZ SC. 1 

ACN-15 7 54 se <; 7 Se l 7 -7 2 - 25 l "7 5~ 26 - 18 .<C032 0 9 15 53 15 -73 - 26 - 116 ') - 90 - £b 1'11032 
X-Y U~E-31 

CYl-C4 I: 44 2 "' 1 ~e 22 - 7 2 - 2 () 101 30 40 -49 201532 9 14 42 ,4 - 73 -26 - 120 C - 9C - 30 l~Ld54 
X- ¥ L5A-:? O 

,,,--... 

.e 



( ( .. 
t' 

~ 

VEt< ICl E RAClR ueLf 

TR4CKll\G Tll'E STATIOI\ ACQJISITlQN OATA 

HR S l'IN SEC DAY HRS HIN SEC FIA DEC AZ flV x Y RANGE 

HAD - 2! 5 19 30 9 1 58 25 - 72 - 26 164 22 67 15 <Cl%3 
X- Y USE - 85 

8CA - C< 9 25 39 9 8 19 30 - 71 - 26 121 o 90 -3 1 ;c2153 
X- Y LSB- 30 

Mll - 71 9 47 12 9 c; 12 54 - 71 - ?e 120 0 90 - 30 2Cl306 
X- Y lSE-30 

TEX - lf 9 ~l 33 9 10 17 5 3 - 71 - 2<:> 120 0 90 - 30 1<;950 
X- Y LSll - ~O 

GDS - <e 9 1 16 9 11 57 34 - 7 2 - 26 123 I) 90 57 197040 
X- Y LSB- ~ 5 

HtP - ~5 9 6 44 q 11 =1 54 - 72 - 26 123 0 'lO - 33 1S7C33 
H-r uez10 

STl\-OC e ~3 17 9 12 ?~ 43 - 72 - 26 124 0 'lO -34 1<;6319 
A- f L5Bl51) 

HH - 12 10 18 50 G 14 13 37 - 71 - 26 119 J 90 -2 '1 1C35% 
X- Y l~P - 30 

HSK - 2~ 14 37 '.16 c 1~ 3 3 4 0 - 7i - ?5 122 a 90 5e 1c;is16 
X- Y l~E - E~ 

GWM - ;4 10 ~7 54 9 17 37 45 - 71 - 2~ 1 17 1 so - 21 le8322 
X - ~ t<E - ~ O 

"" ) 

STATICN TERMINATION DATA 

0.0 HRS HIN S EC RA DEC AZ El V x Y RANGE 

9 13 17 55 - 73 - 27 - 126 0 90 -5~ 194961 

9 17 45 <; - 73 - 27 - 122 0 - 90 -3l 168167 

9 19 0 6 - 73 - 27 - 1 2 1 0 - 9C - 31 1116202 

9 20 9 26 - 73 - 27 - 121 0 - 90 -.> l l 84328 

9 21 4 50 - 73 - 27 - 124 0 90 - 56 18£1107 

9 21 4 !8 - 73 -27 - 124 Q - 90 - 34 18~812 

c; 21 19 l - 73 - 27 - 125 0 - 90 - 35 1112416 

10 0 ! 2 27 -73 - 27 - 119 0 - 90 - 29 1 771 5'1 

10 6 11 16 - 72 - 26 - 123 0 90 -5 7 167248 

10 4 "5 39 - 72 - 21 - 118 0 - 90 - 211 17:>il'i 

0\ 
I 
0\ 
\>I 



VEt'ICLE RAUR TABLE 

TRACKl~G Tll'E STATION ACQIJISITICN DATA 

HRS l'IN SEC DAY HRS l'IN SEC RA DEC AZ F.LV x Y ~ANGE 

PK S- 'f 9 12 14 q la 11 45 -11 - 26 l D 30 59 - 11 1e5 5 40 
H- C L5B210 

CRO-C8 13 '0 IC. q 18 2' 57 - 71 - 26 l !9 0 90 - 29 lfll48 
X- V LSE - lO 

ACl'i-75 12 '7 27 l'! ~3 34 - 1n - ?7 117 0 9C - 27 171'156 
X-V LSf - 3) 

MAC - 23 8 17 5C 10 4 55 - 70 - 28 us ) 9C 52 lf9536 
) - V LSF-e5 

CY 1- 04 q '4 21 10 4 sa 3~ - 7(. - z~ 122 0 9C - 32 lf943l 
X-Y L~e-lO 

BDA - C2 9 14 32 l" 3C 47 - 6~ - 2H \£4 f) '10 - 34 lf29l9 
x- v 1..se - ~~ 

MIL - 71 9 ?7 47 \(' c 24 10 -1."i - 28 122 o 90 - 32 1H226 
) - V · Usg-•1 

TD - lf q 42 l r. 10 IC 29 \4 - t.c, - 25 l<Z 0 9(' - 32 159134 
X - Y L~E - 3'l 

GDS - <E 6 ~l e \ () 12 13 4 - b9 - ;1F( 12f: ) 90 54 155719 
) - V l~B - P< 

MAR - 'C. 8 ~J 31 l'"' 12 1~ 2o - ~t., - 2E- 126 ·J 9C - 36 155707 
H- [ l~P21 ·:l 

,,,.---- ~ 

t 

STATION TERMINATION OATA 

[AY HRS I' IN SEC RA DEC AZ HV x Y RANGE 

10 3 29 59 - 7 2 -26 -104 30 - 59 -1~ 170350 

10 8 3 12 - 72 - 27 - 120 c -90 - 30 163792 

10 11> - 71 -28 - 118 c -90 - 2b 14790<. 

lC 13 12 53 - 71 - 29 - 129 (' 90 - 51 1~:0710 

10 14 42 SS - 71 - 29 - 123 c - 90 - 33 15)628 

10 17 45 19 - 70 - 29 - 125 0 - 90 - 35 l4H5~ 

10 l'I l 57 - 70 - 29 - 124 0 - % - 34 l4l334 

10 20 11 25 - 70 - 29 - 123 0 -90 - 33 138723 

10 21 4 12 - 69 - 2'1 - 127 0 90 - 53 l3t> 705 

10 21 <7 - 69 - 2'1 -127 0 - <;G - 37 Do 714 

"' 
) 

0\ 
I 
0\ 
+ 



( <: 

~H ICL E RUtR TAELE 

TkACK ING TI"E 

HRS l'!N SEC 

STl\ - OC 8 35 2 
A- E LSAl~'l 

HAk - 12 10 11 2 
X - Y L~E - 3 ·1 

HSK - 2~ 14 59 3C 
X- Y t;SE - ~5 

Gw"-<4 lQ ~ 4 32 
x-'r t~e - ~o 

PKS - <e Q 23 41 
H - [ LSE2l'l 

cRc-ce 13 56 11 
X-' UE - 30 

ACN-75 12 3S 58 
X- ' lSP - 30 

CYl - C4 9 27 54 
X- Y LSE-30 

~AC - 23 7 44 21 
X- Y L~~ - 85 

ec~ - c2 8 49 5e 
X- Y LSE-3'1 

~ 
b 

STATION ACQUISITION DATA 

CAY HRS I' IN SEC kA DFC ~z El V x Y RANGE 

lC 12 42 19 - 69 - 29 127 0 90 -37 154741 

lo 14 2e 42 -oA - 2e 121 0 9C -3 1 151192 

JO 15 35 25 - l8 - 27 124 0 Q') 56 l48EO~ 

10 1 7 50 33 - 6 7 - 20 l 19 0 90 -29 143965 

10 le 23 44 - 67 - 2 8 105 30 59 -13 l4lC44 

10 lE 2E 51 - t7 - 28 121 0 90 - 31 142567 

11 3 4€ 45 - 6? - 29 119 0 90 - 29 120116 

11 5 25 - 64 - 31 125 0 90 - 35 115829 

11 20. ,:) - !::~ - 1 1 1 ') 2 1 9C 48 115688 

11 4 24 - 6 ; - ~~ j 12 8 ') oo -3~ I C5515 

~) 

STATION TER~INAT!ON DATA 

CAY HRS to"IN SEC RA DEC AZ ELV x Y kANGE 

10 21 17 21 -69 -30 -128 0 - 90 - 3!1 136195 

11 0 37 45 - o9 - 30 -122 0 - 90 - 32 1£t208 

11 6 !4 55 - 67 - 29 -126 0 90 -54 l l<.643 

11 4 45 5 - 08 - 30 - 121 0 -90 - 31 117 625 

11 47 25 - 68 - 29 - 107 30 - 59 - 14 118468 

11 8 25 7 - 67 - 29 -123 0 -90 -33 107433 

11 16 27 43 - 64 - 31 -122 c - 90 - 32 81645 

11 14 52 59 - 64 - 33 - 128 0 - 90 - 3<1 07154 

11 13 12 31 - 64 - 33 - 135 0 90 -4~ U.732 

11 17 54 20 - o2 - 34 - 131 c - 90 -4 i 7635£ 

°" I 

°" \Jl 



VEt- ICL E RACAR TABLE 

TRACKING Tll'E STATION ACQUISITION CATA 

HRS MIN SEC C:AY !<RS l'!IN SEC RA DEC ~z El V x Y RANGE 

"ll-71 9 18 4 11 9 57 8 - 62 - H 126 0 90 - 36 lC2906 
X- Y LSA - 30 

TEX - H 9 23 17 11 11 45 - 62 - 32 126 '1 90 -3 6 SS531 
X- Y LSE - 30 

n:s - ;e 16 23 11 12 56 5 - 61 -~2 131 0 90 49 ~3622 
~ - Y lSE - e5 

MAP - ~5 8 15 35 11 12 56 31 - 61 - ~z 131 0 90 - 41 S3598 
H- [ lSe2lO 

sr~-cc 1 ~4 39 ll 1 ! 2€ 20 - 61 - .'3 l 33 0 q(l - 43 91872 
A- E L5Bl50 

HA~ - 12 10 5! ll 1'5 1 l•) - 59 - ?.3 125 ) 'IC - 3 5 fb34~ 

X- Y lSP - 3'1 

HSK - 25 14 57 16 11 15 ~4 51 - 59 -:; ') l 2Fl 0 9C' 52 B5~3 

X- Y LSf - P.5 

GWM -< 4 12 l~ 3S 11 l 8 H 10 - 56 - >3 U4 0 oo - 34 73647 
x- v Lrn- ~1 

Pl< S-~ 6 11 ~? 2€ 11 1e 56 14 -~o - 32 110 30 se - 18 70724 
t- - r U~2ll 

OC - C E 11 43 '36 11 1 s lq - 56 - 3i 125 o 90 - 35 121co 
X- Y lSP-' ·1 

( ( _,--..... 

... " 

STATION TERl'l~ATION DATA 

.DAY HRS MIN SEC RA DEC AZ ELV x Y f<ANGE 

11 l'l 15 12 - 61 -34 - 130 0 -90 - 't(J 7117<; 

11 20 27 2 -60 -35 - 130 c - 90 - 40 6t364 

11 21 12 28 -5 9 -3 & - 136 (\ 90 -4't 03194 

11 21 12 6 -5 '1 -3b - 136 o -90 - 4o 63220 

11 21 22 58 -59 -36 - 138 c -90 - 48 o~41t7 

12 10 4 -55 -38 - 131 0 - 90 - 41 41t627 

12 6 52 1 qo 48 25 c -90 .<5 d2't 

12 6 53 49 131) -3 0 121 0 90 -3l l 724 

12 6 48 42 61 26 12 30 19 ~8 lo&l 

l.< 6 49 15 IC l 9 80 c 90 10 £ 807 

., ~ J 

0\ 
I 
0\ 
0\ 



( ': 

VEHICLE RADAR TABLE 

TRACll:ING Tl"E 

aoA ·0·2 

HRS MIN SEC 

s 19 
lt•Y USB•lD 

CYl•D'I 
X-Y usB-lO 

ACN•75 

X•Y USB•lD 

"AD•23 
X•Y usB-95 

"IL•71 
X•Y usB-JO 

"IL•71 
x-y usB-lD 

TEX•16 
X•Y usB-JO 

BDA•02 
lt•Y USB·JO 

CYl•O'f 
lt•Y USll•lD 

MA0•23 
x-Y use-as 

5 21 

s 20 

5 13 

0 S2 32 

s z 

" 60 

" 60 

s 

" 60 

. ..--..,. 

TABLE 6-m. - MISSION RADAR TIMELINE - Continued 

Cb> LM acquisition and tennination during descent - 0° minimum elevation 

L" FRO" SEP TO PDI 

STATION ACQUISITION DATA 

~-~ 

STATION TER"INATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

" " 17 37 •l'f'I -20 120 a 80 ·Jo 216016 " S 22 56 •I'll •21 Ill 19 66 •l8 21S378 

" 'I 17 'IS •l'l'I •20 161 l9 22 •'17 21'1l23 " s 23 7 •1'13 •21 1&0 'II 0 •'19 Zl'IZl'I 

" " 17 52 •l'l'I -20 132 72 l'I -12 21l2S8 " S 23 12 •1'13 •20 •l7S 78 •I •12 ZJllS'I 

" 'I 17 56 •l'l'I •21 176 29 61 " 21'1831 " s 2l 9 •I'll •21 •168 2• 62 •II 21'1•8'1 

" 'I 30 2'1 •I'll •20 Ill 0 90 •23 21S85S " s 22 57 -1'13 •21 120 9 '9 •29 2JS909 

" 6 II 36 •1'13 •21 127 19 67 •JS 21S261 " 7 16 37 •1'12 -21 1~9 28 SI •'12 21'17J9 

" 6 II l7 •I'll •21 117 6 83 •27 21S96'1 " 16 l7 •J'IZ •21 126 18 68 •3'1 215287 

'I 6 II 'II •1'13 •21 I'll 26 SJ •'l'I 21'18'16 " 16 'II ·1'12 ·21 1ss l2 33 -so ZI""'' 

" 6 II S'I •l'l'I •21 -16S 'ID •17 •'18 21'11lD " 16 SB •I'll •21 •1'18 3'1 •l8 •'IS 21'1'122 

6 11 6D -1"" -21 -15s 2s 63 -22 21'f8e9 'I 16 60 •I'll -21 -1'12 18 67 -36 21s211 

~ 
I 
~ 
~ 



YEH I CL! RADAR TABLE 

TRACKING TIHE 

HRS HIN SEC 

ACN•75 5 5 
l•T USB•30 

HAl!•95 0 23 'f 3 
H·D uss210 

TEX•16 0 23 '12 
•·T uss.30 

STN•oo 0 23 'f 2 

A-E usa1so 

605•28 0 23 'II 
•·T use-as 

IDA•02 0 23 3'1 

•·T use-30 

HIL•71 0 ~3 33 
•·T use-30 

HA0•23 0 23 22 
X•T use-as 

CYl•O'f 0 23 20 
X•T USB•30 

ACN•75 0 23 19 
X•T USB•30 

( /"""' 

STATION ACQUISITION OATA 

DAY HRS HIN SEC RA DEC AZ ELY x RAN6E 

.. 6 11 60 • l'f'f •20 · 13'1 72 •13 •12 213087 

.. 8 5 12 •1'12 -21 123 8 BO •33 215717 

.. 8 5 13 •1'12 •21 135 26 55 •39 21'1701 

.. 8 5 13 ·1'12 -21 120 .. 86 •30 21599'1 

.. 8 5 ... •1'12 -21 123 8 75 56 215712 

" 8 5 21 •1'12 -21 169 36 15 •53 21'1200 

.. 8 5 22 • 1'1 2 -21 150 35 36 •'16 21'1262 

.. 8 s 33 •1'13 •21 -132 12 72 •'17 215'180 

.. 8 5 35 •1'13 -21 -137 28 •52 •'10 2 1'1599 

.. 8 5 36 ·1'13 •20 -112 '18 •'10 .... 213655 

~ 

( 

STATION TERHINATION DATA 

OAT HRS HIN SEC RA DEC AZ ELY x T llANGE 

.. 7 17 5 •1'13 -21 •117 59 •28 ·l'I 213'128 

.. 8 28 55 •I'll •21 127 12 75 •36 21'1'1'1'1 

.. 8 28 55 ·1'12 -21 1'10 29 '19 •'12 213'171 

" 8 28 55 •I'll -21 12'1 7 •1 •33 21'1718 

.. 8 28 55 •I'll •21 127 12 ,0 51 21'1'1'11 

.. 8 28 55 •1'12 -21 175 36 • •53 213125 

.. 8 28 55 •1'12 •21 156 37 28 ·'17 Zlllll 

.. 8 28 55 •1'13 -21 -121 9 76 •52 21'1637 

.. 8 28 55 •I'll •21 •133 2'1 •58 •ll 213751 

" 8 28 55 •1'13 -20 - 111 '13 •'15 -15 212835 

-~ ~ ~ 

(j\ 
I. 
(j\ 
():) 



( . ....-...,, ~ "' 

TABLE 6 -fil. - MISSION RADAR TIMELINE - Continued 

(c) LM acquisition and termination during ascent ·- 0° minimum elevation 

LEM FROM ASCENT TO INSERTION 

VEHICL E l RADAR TABLE 

TRACK I NG TI ME STATION ACQUISITION DATA S Tit Tl.ON TERMINATION DAT A 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELV x y RANGE DAY HRS MIN SEC RA DEC AZ ELY x y U'tGE 

!4A0- 23 0 7 15 7 3 37 24 - 104 -28 136 6 81 44 207596 7 3 44 39 - 104 - 28 137 7 80 >3 !l15H 
X- Y USB- 8'5 

HSK - 25 0 7 15 1 3 37 24 - 105 -27 - 119 6 7 8 - 61 207649 7 3 44 39 - 105 - 27 -120 5 81 - ~o 2Jn1e 
X- Y USB- 85 

CYl - 04 0 7 15 1 3 37 24 - 104 - 28 127 8 81 - 37 207526 7 3 44 39 - 103·- 28 128 9 79 - l7 2:>7458 
X- Y USB- 30 

ACN - 75 0 7 15 7 3 37 24 -104 - 27 117 28 59 - 2 3 206368 7 3 44 39 - 1:>3 - 27 11 7 30 57 - Z3 2h2H 
X- Y 1.iSB- 30 

CR0.- 08 0 7 15 7 3 37 24 - 105 - 27 -108 30 - 59 - 16 206277 7 3 44 3'1 - 105 - 27 - 108 29 - 60 -1~ Z)~35J 
x - v us~- 10 

°" I 

°" \0 
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VEHICLE 2 RADAR TAILE 

TRACK I Nii Tl HE 

HRS HIN SEC 

HAD•Zl D ' 60 
X•T USll•IS 

HSK•ZS 0 ' •o 
X•T USB•IS 

,KS•96 0 ' 60 
H•D USIZIO 

CTl•D'I 0 ' •o 
X•T USl•JO 

ACN•7' 0 ' •o X•T U51•30 

CRO•OI 0 ' •o 
X•T U511•30 

,KS•96 0 13 ll 
H•D usaz10 

HAD•Z3 D 18 0 
x•T use-as 

HSK•ZS D 18 D 
X•T USll•8S 

CTl•O'I 0 18 D 
X•T US8•30 

TABLE 6 -ill. - MISSION RADAR TIMELINE - Continued 

(d) LM acquisition and tennination during rendezvous - 0° minimum elevation 

COAST TD RENDEZVOUS RADAR TRACKING 'RIDR TO T'I 

STATION ACQUISITION DATA STATION TERMINATION DATA 

DU HRS HIN SEC RA D[C AZ ELY x T ONGE !)AT HRS ~tN SEC RA DEC AZ ELY y llaNGE 

7 J "" 39 •10" •Z8 131 •o '13 zo7S67 7 3 S'I 39 ·103 •28 1311 • 79 ... ZD7'S6 

l 3 'l'I 39 •IO• •27 •JZD s 111 ·•o 20110 7 3 S'I 39 •10~ •27 •121 3 8'1 •S9 ZD799'1 

l 3 "" 39 •10s •27 ·120 'I •116 •29 20.7789 7 3 S'I 39 •!OS •27 •121 2 •117 •31 2DllO'l3 

1 3 "" 39 •103 ·2• 128 9 79 e37 207'180 7 3 S'I 39 •103 •28 129 ID 77 •38 207S'IS 

1 3 "" 39 •103 •27 111 30 s1 •23 zo•313 7 3 S'I 39 •ID3 •27 117 32 SS •23 206361 

1 3 'l'I 39 •IDS •27 -108 29 •60 •16 206376 7 3 S'I 39 •IDS •27 •(09 27 •62 •17 206636 

RENDEZVOUS RADAR TRACKING ,RIOR TO T,I 

7 3 S'I 39 •IDS •27 •121 2 •87 •31 2080'13 7 " 7 SJ •IDS •27 •122 0 •90 •lZ 208691 

7 3 S'I J9 •103 •28 138 8 79 'I I 207656 7 'I 12 39 •103 •28 1'12 10 77 38 2D8292 

' 3 S'I 39 •IOS •27 -121 3 ... •S9 207'9'1 7 'I 12 39 •JDS •27 •123 0 90 •57 208919 

1 3 S'I 39 •103 •28 129 ID 77 •38 207S'IS 7 " 12 39 •103 •28 132 13 73 •'10 Z0813S 

)' 
,,-

0\ 
I 

-.J 
0 
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Y£HICi.£ 2 RADAR TAIL£ 

TRACICINGi Tl"£ 

HRS "IN SEC 

ACN•7S 0 11 D 
X•Y U51•3D 

cRO•OI 0 11 D 
X•Y U-58•30 

H5K•2!> 0 D '19 
x•Y uss-es 

ACN•7S D 3 3 
X•Y USl•30 

CYl•D'I O 3 s 
X•Y USe•3D 

"AD•23 D 3 6 
x•Y use-es 

CRO•DI 0 3 37 
X•Y USe•30 

ACN•7S 0 6 '16 
X•Y USB•30 

CYl•D'I O 6 '12 
X•Y USB•30 

"AD•23 0 6 39 
X•Y use-es 

., \ 

STATION ACQUISITION DATA 

DAY HRS "IN SEC RA DEC Al ELY x Y RANGiE 

7 3 S'I 39 •103 .•27 117 32 SS •23 206368 

7 3 S'I 39 •IDS •27 •109 27 • 6 2 •17 206636 

COAST TO Tpl 

7 'I 12 39 •IDS •27 •123 o 9o •57 208919 

7 'I 12 39 •103 •27 118 JS SI •23 206937 

7 'I 12 39 •103 •21 132 13 73 •'IO 20813S 

7 'I 12 39 •103 •28 1'12 10 77 38 208292 

7 'I 12 39 •IDS •27 •110 23 •66 •19 207S8S 

ULLAGE fOR TPI 

TPI 

COAST TO 1ST BRAKING GATE 

7 5 56 •103 •28 122 '16 39 -21 206587 

1 5 2 0 •103 •28 l'ID 21 S9 •'16 207828 

7 5 3 · 103 •28 1s2 16 72 27 208120 

A ~ 

STATION TERMINATION DATA 

!!AY HRS MIN 5£C RA DEC AZ ELY x Y RANGE 

7 'I 12 39 •t03 •27 118 35 SI •23 206937 

7 'I 12 39 •IDS •27 •110 23 •66 •19 2D7S8S 

·7 'I ll 28 •!05 •27 •123 0 90 •S7 20896' 

7 'I IS '12 •!03 •27 118 36 SO •23 207047 

1 'I 15 'l'I •103 •28 132 1'1 72 •'II 208250 

1 'I 15 '16 •103 •28 1'12 11 77 37 208'116 

7 'I 16 16 •105 •27 •Ill 22 •66 •19 207793 

7 5 8 '12 -103 •28 123 '18 38 -2 1 206192 

5 8 '12 •103 •28 I'll 22 57 •'16 207'1'12 

1 5 8 '12 •!OJ •28 153 16 72 26 207753 

°" I 
-..:i 
f-' 



VEHICLE Z llADAR TAIL£ 

TllACKINli TIHE 

HllS HIN SEC 

clio·o• o • 17 
X•T USB•lO 

HAO•Zl 0 z 5 
X•T USB•IS 

tTl•O'I 0 z 5 
X•T USl•JO 

ACN•75 D z 5 
X•T USB•lD 

c110•0• o z 5 
X•T USB•lO 

HAO•Zl D D II 
X•T USB•IS 

CTl•O'I 0 D 11 
X•T USB•3D 

ACN•75 D 0 II 
X•T US8•30 

CRO•D8 D 0 II 
X•T USB•3D 

HAD•Z3 D z 
x•Y use-as 

,.. 

STATION ACQUISITION DATA 

DAY HRS HIN SEC llA DEC AZ ELV x T !!ANGE 

7 5 Z Z'I •105 •Z7 •114 IZ •7• •24 ZOIZ99 

COAST TO ZND BRAKING liATE 

7 5 1 '12 •103 •28 1s3 1• 7z 26 207753 

7 5 I 42 •IOl •21 I'll ZZ 57 •4• 2074'12 

1 5 I '12 •103 •21 123 41 38 •21 Z0619Z 

1 5 • 4z -10s •z7 •115 11 •78 -z• 201059 

&ST BllAK!Nli HANEUVER • 

7 5 10 '16 •ID3 •21 15'1 1• 7Z ZS 207637 

7 s 10 '16 -103 -z• 112 22 57 •"7 201320 

7 5 10 "' •103 •21 123 ... 37 •21 206069 

7 5 10 '16 •105 •27 •115 11 •71 •2'1 207977 

COAST TO JRD BRAKING liATE 

7 5 10 57 •103 •21 15'1 16 7Z 25 207627 

~· 

STATION TERHINATION DATA 

a.AT HRS HIN 5£C RA DEC AZ ELV x Y l!AN1i£ 

7 5 • 42 •105 •21 •115 11 •78 •2'1 20&05• 

7 5 ID '16 •&03 •21 154 16 72 25 207637 

7 5 10 '16 •103 •21 1'12 22 57 •'17 207320 

7 5 10 46 •!Ol •21 123 48 37 •21 206069 

7 5 ID "6 •105 •21 •115 11 •71 •2'1 207977 

7 5 10 57 •103 •ZI 154 16 72 25 207627 

7 5 10 57 •103 •28 1'12 22 57 •'17 207309 

7 5 10 57 •103 •28 123 '18 37 -21 206058 

7 5 10 57 •105 •27 •115 11 •78 •2'1 207970 

7 5 II 59 •103 •28 15'1 16 72 25 207569 

'! 

0\ 
I 

--.::J 
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VEHICLE Z RADAR HILE 

TRACKINi TIHE 

HRS HIN SEC 

CTl•D'I D 2 
X•T USB•lD 

ACN•75 D z 
X•T USB•lD 

cRo·o• o z 
X•T USB•lD 

HAD•Zl D 0 9 
X•T USB•l5 

cTl•D'I D 0 9 
X•T USB•lD 

ACN•7S D 0 9 

X•T USB•lD 

CRO•D8 0 0 9 
X•T USB•lO 

HAO•Zl 0 30 
X•T USB•l5 

CTJ•O'I 0 30 
ll•T USB•lO 

ACN•75 0 30 
X•T USB•JO 

• 

STATION ACQUISITION DATA 

DAY HRS HIN SEC RA ore AZ ElV ll T RANliE 

7 5 10 57 •IDJ •28 1'12 22 57 •'17 207l09 

7 5 10 57 •IDl -z• 123 '18 37 -2 1 ZD6D58 

7 5 I D 57 •105 •27 •115 11 •71 •2'1 207970 

2ND BRAKINi HANEUVER • 

7 5 I I 59 •ID3 •21 15'1 16 7Z 25 2D7569 

7 5 II 59 •IDl •21 1'12 22 57 •'17 2D72'19 

7 5 II 59 •IOl •21 123 'II 37 •2 1 2D5991 

7 5 II 59 •105 • 27 •115 10 •78 •25 2D7929 

COAST TO 'ITM BRAKIN(i iATE 

7 5 IZ e •ID3 -21 15'1 16 12 zs 207561 

7 5 12 8 •103 •21 1'1 2 22 56 • "7 2072 '1 0 

7 5 12 8 •ID3 •28 123 '18 37 •2 1 205989 

J.. -;, 

STATION T[llHINATION DATA 

oAT HllS MIN SEC llA DEC Al ELY l T RANGE 

7 5 11 59 •103 •28 1'12 22 57 •'I~ 2D72'19 

7 S II 59 •!03 •28 123 '18 37 •2! 205991 

7 S II 59 •IDS •27 •llS 10 •78 •25 207929 

7 5 12 8 •!03 •28 IS'I 16 72 25 207561 

7 5 12 8 •JD3 •28 !'12 22 56 •'17 2D72'1D 

7 5 12 8 •!Dl •28 123 '18 37 -21 205989 

7 s 12 8 •IOS •27 • 115 ID •79 •25 2D792'1 

7 s 13 38 -ID3 •28 15'1 17 72 25 207'179 

7 5 13 38 •!03 • 28 !'12 22 56 •'17 ZD71S'I 

7 s 13 38 -103 •28 123 "' 36 -21 205902 

°" I 
-..:i 
\),j 



( 

VEHICLE 2 RADAR TAIL[ 

TRAC:IO Ni Tl ME 

HRS MIN SEC 

C:RD•OI 0 >o 
l•T USB•30 

MAD•23 0 0 .. 
l•Y USB•IS. 

CYl•O'I 0 0 .. 
l•Y USl•lO 

ACN•75 0 0 .. 
X•Y USl•30 

CRD•OI 0 0 .. 
X•T US8•30 

MAD•Z3 0 IS. 
X•Y USB•IS 

CTJ•O't 0 IS. 
l•T USB•30 

ACN•7S. 0 IS. 
X•T USB•30 

cRo•o8 o 15 
l•T USB•30 

NAD•Zl 0 0 .. 
l•T USB•8S. 

STATION ACQUISITION DATA 

DAY HllS MIN SlC RA DEC AZ ELV l Y RANGE 

1 5 12 • •10s •21 •11s 10 •79 •25 20792'1 

IRD IRAKIN& MANEUVER • 

7 5 13 38 •103 -21 15'1 17 72 25 207'179 

1 5 13 38 •103 •21 1'12 22 56 •'17 20715'1 

1 5 ll 31 •103 ·2• 123 '19 36 •21 zos9o2 

1 s Ji 38 -10s. •27 •115 10 •79 -zs 207166 

COAST TO 5TH BRAKING &ATE 

1 5 13 'IZ •103 •28 IS.'t 17 72 ZS 207'175 

7 5 13 'IZ •103 •28 1'12 22 56 •'17 207150 

1 5 13 '12 •103 -z• 123 "' 36 -21 205898 

5 13 '12 •IDS •27 •115 ID •79 ·25 207863 

'ITH BRAKING MANEUVER 

7 S l't 57 •103 •28 15'1 17 7z 24 207'107 

~ 

I' 

STATION T[RMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELY y RANGE 

7 5 13 38 •105 •21 •115 1n •79 -2~ 201866 

1 5 13 '12 •103 •28 15'1 17 72 25 207'175 

1 5 13 '12 •t03 •28 1'12 22 56 •'17 207150 

1 s 13 '12 -103 •28 123 "' 36 -21 205898 

7 s 13 '12 -10s •27 •115 ID •79 •Zs !07163 

1 S l't 57 •103 •28 JS't 17 72 2'1 207'107 

7 s l'I 57 •103 •28 1'12 23 56 •'17 207079 

1 5 1'1 57 •103 •28 123 "' 36 -21 205826 

7 S 14 57 •t05 •27 •115 ID •79 •25 ~07816 

1 5 IS 2 •103 •28 15'1 17 72 2'1 207403 

..,. ,,-

~ 
I 
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Y[HICL[ z RAOAll TAIU: 

TllACIC I Nii TIHE STATION ACQUISITION OATA STATION T[llHINATION DATA 

HllS HIN SEC DAY HllS HIN SEC Ill DEC AZ ELV .l T UNli[ ·DAT HllS •UN SEC IU DEC AZ ELY .l ., llANG[ 

CTl•O'I 0 0 " 7 ' l'I 57 •103 •ZI I'll Z3 S• •'17 Z0707' 7 s IS z •103 •U I 'IZ 23 56 •'17. Z0707S 
.l•T USl•30 

. ACN•7S 0 D " 7 s l'I S7 •IOJ •ZI 123 "' 3' •ZI ZOSl2' 7 5 IS z •103 •28 123 "' 3' ·21 205122 
.X•Y USl•30 

CllO•OI 0 D .. 1 5 l'I S7 •IDS •27 •115 10 •7' ·25 20711' s 15 2 -105 ·'1.7 •115 ID •7' •25 207113 
l•Y USl•30 

COAST TO DoCKINli 

HAO•Z3 0 .. 2'1 7 ' 15 2 •IDl -z1 l!i'I 17 72 2'1 207'1D3 7 5 .. 25 •103 •21 ISS 17 71 23 20717' 
l•T .USl•IS 

CTl•D'I 0 " 2'1 7 5 15 z •IDl -21 1'12 23 5' •'17 2D7075 ' 5 .. 25 •ID3 -z• I'll 23 5'1 •'17 206Ut 
l•T USl•30 

O'\ 
ACN•75 0 " 2'1 1 5 15 2 •IOl -21 Ill "' 3' •21 2D5122 7 s .. 25 •103 •27 12'1 so 3S -21 2D558'1 I 

-...:i l•T USl•lD 
\Jl 

CllO•OI 0 " 2'1 7 5 15 2 •IDS •27 •115 ID ·79 •ZS ZD71 I l 7 5 1• Zs •10s •27 •116 ' ·•D •ZS !07Ht 
J•Y USl•lO 



VEHICLE RADAR TABLE 

TRACK ING TIME 

HRS MIN SEC 

SHIP 1 0 3 30 
INSERTION 

CY! - 04 0 3 50 
X- Y USB- 30 

c 1>n - 00 o 4 40 
X- Y USB - 30 

GOS - 28 0 2 34 
x-Y uss- e 5 

MAR - 'l5 0 2 30 
H- D USB210 

TEX- It. 0 5 20 
x- v USB- 30 

MIL - 71 0 5 22 
X- Y USB- 30 

BOA - 02 0 4 54 
X- V USB - 30 

St-IP l 0 4 58 
INSERTICJN 

CP0-08 0 11 
X- Y USB- 30 

( 

TABLE 6 -ID. - MISSION RADAR TIMELINE - Continued 

{e) CSM acquisition and termination - 3° minimum elevation 

26 JUL 71 EOI TC TLI Ul 80.1 

STATION ACQUISITICN OATA STATIC~ TEPMINATICN CATA 

CAY ~S Ml~ SEC ~A CEC AZ ELV x Y R A'<Gf CAY HP5 MIN SEC RA CEC AZ EL V x y RANGE 

0 0 11 55 n 31 - 66 23 -65 22 220 c c 15 24 - 172 - 2 93 3 87 - 3 642 

0 0 18 4 58 -16 - 110 - 8 7 - 2 c 639 0 0 21 54 175 - 53 158 3 32 - 68 633 

0 0 52 52 173 - ?q -121 3 - 86 - 31 c23 c a 57 ~3 12 - 21 112 3 87 - 21 622 

0 zq 19 34 -50 - 168 3 87 -12 636 0 3! 5~ 111 - ;3 135 3 86 45 640 

0 29 22 35 - 50 - 169 3 - 75 -79 6~1) 0 '1 52 110 - 33 135 3 86 - 45 641 

0 31 44 - lh 4 - RB -~7 641 0 37 4 168 14 75 3 87 15 644 

0 35 31 - 1 10 -81 3 -87 9 64l 0 41) 53 - 17q 4 87 3 87 3 644 

0 39 0 l.7 - c; - 1 03 3 -8 7 -1. 3 c44 c 44 174 -28 126 Sc - 36 641 

0 42 46 38 -1 -oz 3 -d 7 - 2 b47 ,, 47 44 - l7C -34 131 86 - 41 635 

c 2 25 22 - 15q - 20 - 111 3 - H -21 ~22 c ? ~o ~ :i 2C lC 7~ 3 87 12 620 

, ...,. ,,. 

~ 
I 
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26 JUl 71 TL! TO LOI LAZ 80.l 

VEHICLE RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA 

HRS "IN SEC DAY HRS "'IN SEC RA CEC Al ELI/ x Y RANGE 

STN - 00 0 51 57 0 2 56 31 6 - 26 -127 3 - ab - 37 1058 
A-F USB150 

GDS - 28 12 56 21 0 56 53 - 17 - 114 3 83 - 66 1123 
X- Y USt3-85 

M•R - 'l 5 12 56 17 c 2 56 53 2 - 17 - 114 3 - A7 - 24 1' 24 
H- D USB210 

TFX - 16 II 43 50 0 2 58 55 3 9 - Al - 87 9 15 32 
X- Y USB- 30 

MIL- 71 10 10 43 0 3 0 56 19 11 - 7~ 3 - 87 10 l'lt4 
X-Y USB- 30 

BDA - 02 9 le 0 0 3 2 60 37 7 - B 3 3 - 87 7 2423 
X- Y USB- 30 

SHIP 1 2 31 4 0 3 5 36 51 13 - 77 - 87 13 ~004 

INSERTION 

CYl - 04 5 37 2 0 3 13 14 BA ll -7 9 3 - 37 11 47'1 
X- Y USB- 30 

MAD -23 4 24 46 0 I 7 26 104 - 8~ 3 - 29 - 87 5533 
X- Y USR- 85 

ACN- 75 5 4'l 55 0 3 lq 30 101 3C -5~ 3 - 86 31 59 4~ 
X-Y USB - 30 

• 

STATIO" TER"INATJGN DATA 

DAY HRS "!!'; SEC R~ CEC AZ EL~ Y "RANG E 

0 48 2e 169 91 3 87 - 1 11212 

0 15 53 14 - 168 - 12 - 107 3 80 - 73 76460 

0 15 5~ IC - ltE - 12 - 1C7 3 -87 - 17 1t455 

C 14 42 45 - lt9 - 11 - 1C5 - 87 - 15 71861 

c 13 31 39 - 171 - 11 - 104 3 - 87 -14 67C22 

0 12 18 6C -172 - 11 - 105 3 - 87 -15 61844 

0 36 40 17e - 5 -167 56 -8 - 33 21400 

o 8 5C 3f. - 178 - 9 -101 3 - 87 - 11 45254 

0 LZ 12 - 180 - e -JC4 3 78 - 76 39031 

c 9 q ?5 - 111 - e - 9c 3 - 01 - t 46887 

O'\ 
I 
-..::] 
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VEHICLE RADAR TABLE 

TRACKrnG TIME STATION ACQUISITICN DATA 

HRS HIN SEC OAY HRS HIN SEC RA DEC AZ EL V x Y R AfliGF 

STN - 00 ll 47 0 4 24 48 176 - 2 Q5 3 87 - 5 16758 
A- E USB150 

HAW - 12 11 18 55 0 4e 45 -1 71 -7 99 87 - 9 3964~ 

x- v USB - 30 

HSK - 25 12 33 12 0 l l 0 25 -168 -6 95 ol 84 55S3? 
X- Y USB - 85 

GWM -24 ll 18 52 0 11 4t 51 -166 -1 0 101 87 - 1 l 5S4c7 
X- Y USB - 30 

PKS- 96 8 5 45 0 13 15 4 -Ht - R ?. C 3C 60 9 64345 
H- rJ USB2!0 

CR0 - 08 12 17 16 o l 1 31 9 - 165 - e 98 1 87 - ~ 6'>SS2 
X- Y l.JSB-30 

ACN - 75 ll 47 36 0 ?2 27 26 -161 -12 102 87 -12 99409 
X-Y llSB - 30 

~AD- ?3 9 46 22 0 22 43 49 - 161 - 14 'll 82 69 lClC277 
x- v us~-85 

CYl - 04 10 29 43 0 2 3 s 40 -161 - 11 107 ~1 - 11 irllc4C 
X- Y USB - 30 

BCA- OZ 10 12 33 37 23 -lcO - 14 · IDS d7 - 19 lllt77 
X- Y US9-30 

( 
,,.-....,. 

STAl!Ofli TERl'l!fliATICN DATA 

DAY HRS l'llfli SEC RA CEC AZ HV x Y RANGE 

~ 16 11 51 - 11:e -12 - 100 3 - 87 -1"8 77645 

'.) l" 7 40 - 166 - 12 -105 - 97 - 15 88298 

o "l 3o 37 - 164 - 11 -102 3 76 - 78 102895 . 

0 21 5 4' -16~ - 13 - 1C4 - 87 - 14 101433 

0 11 ?O 4S - 165 - l l - 84 30 -cC 5 S42 82 

48 26 -16~ -12 - 102 3 - 87 - 12 l09nO 

10 I? 3 - 161 - 14 - 103 -87 -13 132835 

30 12 - 161 - 15 - 112 3 B2 - 67 128339 

g 39 ?3 - 161 - 15 - ICE 3 - 87 - 18 131320 

12 4~ 56 - 160 -15 - 110 -E7 - 2( 13';227 

' 
r 
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I 
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VEHICLE RADAR TABLE 

TRACK I NG TIME STATION ACQUISITICN DATA 

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

MIL - 71 10 23 59 3 36 54 - 160 - 14 108 3 87 - 18 114994 
X- Y USB-30 

TEX- 16 10 25 53 4 43 39 - 159 - 14 lOR 3 87 - 18 l ldl41 
X- Y USB - 30 

GDS-28 9 59 20 6 15 36 -159 - 14 110 81 70 122367 
x- v USB- 85 

MAR - 95 9 59 6 15 49 - 159 - 14 llC 3 87 - 20 12?311 
H- D US82l 0 

ST N- 00 9 50 55 6 41 10 - 159 - 15 111 87 - 21 123520 
A-E USlll50 

HAW - 12 10 39 28 49 12 - 158 - 14 107 3 87 - 17 12Sl66 
X-Y USR-30 

HSK - 25 12 48 17 11 14 47 - 158 - 13 104 3 78 76 135336 
X- Y USB - 85 

GWM - 24 11 0 40 12 23 30 - 158 - 15 ~Oc 3 87 - 10 138157 
X- Y USB-30 

PKS-96 8 21 18 13 30 18 - 158 - 14 8 7 30 60 2 l3CJ323 
H - 1) USB2l0 

CRO-OR 12 23 8 13 48 46 - 157 -14 104 87 - 14 141592 
X- Y USB- 30 

- la. 

STATICN TERMINATION CATA 

DAY HPS MIN SEC RA DEC Al EL ~ Y RANGE 

14 o 53 - 160 - 15 - 1cc; 3 - 87 - 19 °142069 

15 9 32 - 160 - 15 - 109 3 - 87 - 19 144767 

le 14 56 - 159 - 15 - 111 3 82 - 69 147294 

16 14 50 - 159 - 15 - 111 - 87 - 21 147290 

le 32 - 1~9 -15 - 112 3 - 87 -22 l4794'l 

19 28 40 - 1~9 - 15 - !C8 3 - 87 - 18 154541 

2 0 3 4 - 158 - 14 - 1D6 3 7<; - 74 164254 

23 24 10 -!SE - 1 5 - 107 3 - 87 - 17 162910 

21 51 3f -l~E - 14 - 88 30 - 60 2 158146 

ll 55 - 1 58 - 15 - 105 - 87 - 15 168606 

0\ 
I 
-.:i 
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VEHICLE RADAR TABLE 

TR AC I< I llG T I ME STATION ACQUISITICN DATA 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ El V x Y RAl<G~ 

ACN - 75 11 46 59 22 41 47 - 156 - 15 10~ 3 87 - 1 5 l614~S 
X- Y USB-3 0 

MAD - ~3 q 21 5e 23 9 11 - 156 - 16 114 83 66 162389 
X- Y USB- 85 

CYl - 04 10 17 25 23 30 58 - 1 56 - 16 100 3 87 - 19 lt>3143 
X- Y US8- 30 

BOA - 0 2 10 0 20 2 56 34 - 156 - 16 111 3 87 - 21 170081 
X- Y llSB- 30 

"1 IL - 71 . HI 13 3 e ? 3 54 28 - 155 - 16 110 3 87 - zc 1719~0 
X- Y USll- 30 

TEX - 1"' 10 16 13 2 5 c 18 -155 - 16 110 3 8 7 - 20 174\!0 
X-Y USB-3 0 

GDS- 23 q 47 29 2 6 32 49 - 155 - 1~ 112 8? 67 177054 
X- Y USB- 85 

MAR-95 9 47 8 z 6 33 3 - 155 - ll 112 87 - 22 1770~2 
H-C USB210 

STN-00 9 39 36 6 58 31 - 155 - 16 ll 3 87 - 23 1 77qH 
A-o US8\50 

HAW - 12 \0 32 29 2 q 2 26 - 15 5 - 16 lOS 87 - 19 \Bl 704 
X- Y USB-30 

( ~-

STATICN TERMINATICN CATA 

DAY Hl<S MIN SEC RA DEC AZ ELV x Y RANGE 

lC 28 45 -157 -16 - 105 3 -8 7 - 15· 184328 

37 s - 157 - 16 - 115 83 -65 180927 

s 48 2~ - 157 - 16 - 110 3 -E7 -2 C 183105 

l 12 56 54 - 156 -16 - 112 3 - E7 - 22 188725 

14 6 - 1~6 - 16 - 111 3 - 87 -2 1 190800 

2 15 16 ~l - l~t - H - ll C 3 - 87 -20 192770 

2 16 2C 18 - 156 - 17 - 11~ E2 -U 194601 

? 1~ 20 11 - 156 - 17 - 11 3 3 - e1 -23 194598 

16 37 7-156-17-114 3 -e1 -2 4 195071 

lg 34 55 - 156 - 17 - 109 3 - 87 - 19 200040 

'" 
... 

0\ 
I 
():) 
0 



c 

VEHICLE RADAR TABLE 

TRACK ING T lllE STATION ACQUISITICN DATA 

HRS MIN SEC DAY HRS MIN SEC RA CEC AZ ELV x Y !{ANGE 

HSK- 25 12 55 56 2 11 18 12 - 155 - 15 107 3 80 73 18581~ 
X- Y USB - 85 

G"M - 24 10 56 30 2 12 33 49 -154 - 16 107 3 87 - 17 18804q 
X- Y USB- 30 

PKS - 96 8 27 56 2 !3 34 39 - 154 - 15 'lO 30 60 0 1882<;<; 
H- 0 USB210 

CR0 - 08 12 26 23 2 13 53 36 - 154 - 15 106 87 -16 1'10385 
X- Y USB - 30 

ACN - 75 7 36 47 2 22 46 39 - 153 - 16 106 3 87 - 16 ~052G\ 
X- Y USB- 30 

~A0-23 7 4 22 2 23 18 58 -154 - 17 115 3 83 65 2'.)61 58 
X- Y USB-85 

CYl - 04 6 44 45 23 36 36 - 154 - 17 111 3 87 -21 206686 
X- Y USB-30 

ecA- 02 3 19 57 3 3 19 - 154 - 17 112 87 - 22 21228! 
X- Y USB- 30 

"IL - 71 2 22 54 4 c 20 - 153 - 17 111 87 -21 213686 
X- Y USB - 30 

TFX - 16 18 31 5 4 44 - 154 - 17 111 H7 -21 2157~1 

X-Y USB- 30 

)f .. 

STATIC~ TERMINATIGN CATA 

DAY HRS "IN SEC RA DEC AZ fl~ y RANGE 

0 14 8 -155 - 16 -107 3 80 - 72 °207668 

2 23 3C 2C -155 - 17 -108 3 - 87 -18 206475 

2 22 2 34 - 155 - lt - 9C 3C -6C 0 202558 

3· 19 59 - 155 - 16 -106 - 87 -16 211086 

0 2~ 27 -155 - 16 - 110 62 -26 - 9 215352 

6 23 2C - 155 - 17 - 141 23 tl -35 217024 

6 23 21 -!55 -17 -148 3q - 33 - 41 216215 

6 23 16 -154 - 17 151 36 34 - 45 216372 

6 23 15 -154 - 17 134 3C 51 -37 216645 

6 23 14 - 154 - 17 122 19 68 - 30 217253 

0\ 
I 
Q) 

I-' 



VEHICLE RADAR TABLE 

TRACK ING TIME 

HRS MIN SEC 

MAP - 15 24 46 
H-0 US8210 

GOS-ZS 24 46 
X- Y USB - 85 

TEX- 16 24 47 
X-Y USB-30 

M IL - 71 24 44 
X- Y USB-30 

BDA - 112 24 45 
X-Y USB-30 

MAD-23 24 42 
X- Y USB- 8 5 

CYl - 04 24 42 
X- Y USB-30 

ACN - 75 24 45 
X- Y USB-'0 

S TN-00 20 32 
A- E US!ll50 

STN-00 24 49 
A-E USBl50 

( 

26 JUL 71 LOI TO DQI LAZ 80.l 

STATION ACQUISITION DATA 

DAY HRS MIN SEC RA DEC ll.l El v x Y RANGE 

6 55 20 - 154 -1 6 11 t 7 82 - 26 21763! 

3 6 55 20 - 154 - 16 116 7 1.. 63 2' 76.'9 

3 6 55 22 - 154 - 16 127 25 lO -33 21~5~3 

6 55 26 -154 -17 141 35 41 -40 216060 

3 6 55 3C - 155 - 17 lcO 39 23 - 47 2\58S2 

3 6 55 41 - 155 - 11 - 134 19 63 - 43 216qc9 

3 6 55 42 -155 -17 - 130 35 -43 -3 8 216071 

6 55 46 - 155 -16 - 11)6 55 - 34 -9 21~244 

3 6 59 34 -154 -16 l~? 87 -2 3 2l76B 

21 - 15, - 17 136 22 5~ - 41 2!t62• 

STATION TER~l~ATICN CATA 

DAY HRS MIN SEC RA CEC AZ ELV x y· RANGE 

6 20 6 -153 -17 130 2C 64 - 37 216624 

3 R 20 ~ - 153 - 17 130 2C 6C 46 216621 

?O q - 153 -17 145 37 37 - 4C 215739 

8 20 lC -154 - 17 165 43 16 -45 215484 

8 20 14 -1~4 - 17 - 174 4C -7 - 49 215606 

20 23 - 154 - 17 - 119 t 17 -61 217456 

} s 20 24 -154 - 17 - 124 21 -65 - 31 216601 

s 20 ~l -154 - 16 - 105 35 -5 4 - 12 215872 

8 zc 6 -153 - 17 127 16 71 - 35 216885 

3 10 28 10 - 1~2 - lE 155 31 3o -5 1 215938 

... ... 

CJ\ 
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c "' 

VEHICLE RADAR TABLE 

TRACKING TIME 

HRS l'IN SEC 

MAR - 95 24 lt8 
H-0 USB210 

GDS-28 21t 48 
X-Y USB-85 

TEX- lo Zit 50 
X- Y USB-30 

MIL-71 21t lt8 
X- Y USB-30 

BDA-02 lit lt8 
X- Y USB - 30 

CYl - Olt 0 4~ 51> 
X- Y USB- 30 

ACN-75 l 24 lt8 
X-Y IJSB- 30 

HAW- 12 21 15 
X- Y USB - 30 

HAW -12 5 3 
X-Y USB-30 

STN-00 5 7 
A-E USB150 

STATION ACQUISITION DATA 

CAY I-RS MIN SEC RA DEC AZ ELV x Y RANGE 

3 9 3 22 - 153 - 17 140 27 52 - 43 211>38 3 

3 9 3 22 - 153 - 17 140 27 56 35 2lt3€4 

q 2t - 154 - 17 157 42 23 - 43 215629 

9 3 31 -154 - 17 179 45 - 45 2l552A 

3 9 33 - 154 - 11 - !61 38 - 23 - 48 2151~e 

3 9 3 44 - 155 - 17 - 117 13 -7 6 - 26 217168 

3 9 3 50 - 155 - 16 -104 24 - o5 - 13 21t~OO 

3 9 6 50 - 153 - 17 109 3 87 -1 9 217605 

2t Jlll 71 DOI TO 5Fi> LAZ 80. I 

3 11 15 36 - 152 - 17 l2o 29 56 - 31 215RG~ 

3 ll 15 43 - 153 - 17 168 34 17 -54 2l5599 

J._ 

STATION TER~l~ATIC~ CATA 

DAY HQS MIN SEC R• CEC AZ El~ x Y RANGE 

10 £8 lC -152 - 18 160 35 26 -5 1 215763 

3 10 28 IC -152 -le 169 35 54 16 215760 

!C 2E 15 -1 53 . - 17 - 176 45 -4 -45 2153C6 

3 :o 28 19 -15 3 - 17 -155 4C -27 - 44 215511 

10 28 22 - 153 -17 -1 40 29 -49 -42 21601t0 

9 53 4C - 154 -17 - 111 3 -87 -2 1 216217 

10 28 !8 - 154 - l7-1C6 5 -85 - 16 217431 

10 28 5 - 152 -17 119 19 68 -27 216589 

3 ,, 20 3q - 151 - 18 139 !9 39 -36 215421 

12 2C SC - 152 -le - 174 34 - 9 -55 215642 

0\ 
I 
co 
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VEHI CLE RADAR UBLE 

TRACKING TIME 

HRS MIN SEC 

GDS - 28 5 5 
X- Y USll- 85 

MAR - Q5 5 4 
H- n USB210 

TEX - 16 5 13 
X- Y USR- 30 

"ll - 71 5 8 
ll - Y USS- 30 

BDA- 02 5 1 
X- Y USB-30 

HSK - 25 0 5 8 50 
X- Y USB - 85 

GWM- 24 l 5 8 
X- Y US!l - 30 

H~K - 25 5 14 
X- Y USS- 85 

H AW - 12 5 8 
X- Y USB - 30 

MAR - 95 5 11 
H- !) USR210 

( ~ 

STATION ACQUJSJTICN DATA 

DAY HRS MIN SEC RA DEC AZ El V x Y RANGE 

3 11 15 47 - 15? ~17 174 37 53 215465 

3 11 15 ~9 - 153 - 17 174 37 7 - 53 21546q 

3 \1 15 51 - 153 -17 - 160 43 - 20 - 44 21~205 

11 15 56 - •53 - 17 - 142 35 - 42 - 40 21557' 

3 ll 15 60 - 153 - 17 - 13C 22 -62 - 36 216221 

3 11 22 0 - 15? - 11> 103 3 90 72 217C3? 

3 13 q 3 - 151 - 17 llC q 81 - ?(! 2!64~0 

3 13 9 9 - 151 - F 04 24 8 6b 216()54 

1 3 S 10 - 152 - lA 15? 46 25 - 38 2\4QC7 

3 1 3 q 15 - 152 - IR - 154 32 - 35 - 49 2!55S6 

,--.._ 

STATICN TERMINATICN CATA 

'.JAY HPS MIN SEC RA DEC AZ El 'V x Y RANGE 

12 20 52 - 152 - 1e - 167 36 54 - 10 21s 51a 

3 !2 2C 5?. - 152 - 18 - 167 3t - l7 - 52 215582 

'2 21 4 - 152 - 18 - 143 36 - 40 - 41 215592 

'. 2 21 4 - 152 - 18 - 12~ 2 5 -5 9 - 35 216154 

l 2 21 t - 153 - 18 - 120 11 - 77 -2 9 216929 

3 '2 20 50 - 151 - 17 101 14 36 72 216748 

14 14 12 - 150 - 18 116 2 2 66 - 24 216169 

14 14 22 - 15C - 17 85 37 - 6 53 215424 

14 14 18 - 151 - le 173 5C 6 - 40 21486 5 

14 14 21 - 151 -1e - 119 2 5 - 55 - 43 216022 

) 

0\ 
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VEHICLE RADAR TABLE 

TR ACK I NG T I ME 

HRS MIN SEC 

STN - 00 5 12 
A- E USB150 

GOS - 28 5 12 
X- Y USR- 8 5 

TEX - 16 5 9 
X- Y US8 - 30 

MIL - 71 5 9 
X- Y USB - 30 

PKS- 96 0 31 e 
H- D US8210 

CR0 - 0~ 0 10 49 
X- Y USB- 30 

G~M- 24 I 5 21 
X- Y USB- 30 

PKS - 96 5 17 
H- D USB210 

CR0- 08 5 
X-Y USB - 30 

HSK - ?5 5 8 
X- Y USB - R5 

STATION ACQUISITICN DATA 

DAY HRS MIN SEC RA r.FC AZ EL V x Y PANG~ 

, 13 9 15 - 15? - 18 - 160 32 - 2g -53 2156C3 

3 13 9 17 - 152 - 18 - 154 33 55 - 22 215591 

l 3 9 22 - 152 - lB - 1~2 2~ - 54 -36 2157~6 

3 l 3 9 24 - 153 -lB -121 16 - 71 - 30 216479 

3 13 43 17 - 151 - 17 91 30 60 - 1 2!4eC5 

3 14 3 29 - 150 - 17 107 ' 87 - 17 216771 

15 30 - 150 - 18 122 33 53 - 26 215499 

3 15 2 3a - 150 - 11 80 47 4~ 2\4E6l 

I 5 2 41 - 150 - 17 102 16 74 - 11 2163~7 

15 2 49 - 150 - 1 ·1 77 47 - 12 42 21484~ 

... 

STATI C ~ TERMINATION CATA 

DAY HI< S MIN SEC RA DEC AZ EL 'V Y RANGE 

'4 14 27 - 151 - IA - 144 26 - 50 - 41 215963 

14 14 29 - 151 - 1s - 139 2 5 5 e -3e 216021 

3 14 !4 32 - 152 - 18 -122 17 - 7( - 30 216461 

3 14 14 34 - 152 - 18 - 113 4 - Be - 23 2172 57 

14 14 23 - !SC - 17 88 36 54 2 215446 

14 14 18 - 15C - 17 !Ce 5 84 - 16 217157 

1 16 7 5C - 149 - 18 133 45 37 - 29 214958 

16 7 ~4 - 150 - 18 67 59 29 11 214423 

I? 7 49 - 149 - 18 97 30 60 - 6 215648 

1(; 57 - 150 - 18 62 59 - 16 27 214442 

~ 
I 
OJ 
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VEHICLE 1 RADAR TABLE 

TRACKING TIME STATION ACQUISITICN DATA STATIC~ TERMINATICN CATA 

HRS MIN SEC CAY HRS Mlt; SEC RA CEC AZ ELV x y '! ANGF DAY HRS MIN SEC RA DEC AZ EU , y RANGE 

HAlol-12 1 5 3 3 15 2 56 - 1 51 - l 8 - 16<; 49 - 10 - 40 Zl4737 3 16 1 58 - 150 - 18 - 149 43 -29 - 38 " 215007 
X- Y USB - 30 

STN-IJO 1 5 4 3 1 5 3 0 - 151 - 18 - 134 2C - 64 - 41 2! 6 l 5Q 3 ll: 8 4 - 1 51 - 18 - 123 10 -7 8 -32 216779 
A-E uss1o;o 

G CS - 2 8 1 5 1 3 15 3 4 - 15? - 18 - 12<; 18 63 - 4E 2leU1 3 16 8 5 - 151 -lE - 11<; 1 75 - 60 216937 
X- Y USB- 85 

"'AR - 95 1 4 58 3 1 5 3 5 - 152 - 111 - l?<; 1 B - 67 - 37 21626~ ~ 1 6 8 3 - 151 - 18 - 11 <; 7 -82 - 29 216937 
H- 0 USB210 

TEX - 16 0 24 35 3 1 5 3 9 - 15? - 1e - 11s B -~l - 25 216853 3 15 27 .. 4 - 151 - 18 - 112 3 - 87 -22 216085 
X- Y USB- 30 

GlolM-24 l 5 6 3 16 51; 30 -150 - 18 147 52 23 - 31 214511 3 18 l >I: -149 - 19 171 5e 6 -~ 2 21436(: CT\ 
x - Y us~-30 I 

()'.) 

CR0- 08 1 5 5 3 1 6 56 H - 149 - 18 '12 41 4'i -2 21497! 3 l 8 1 31: - 148 - 18 86 55 35 2 214443 CT\ 
X- Y USB - 30 

PKS-96 1 5 9 3 16 56 40 - 150 - 18 4'1 68 17 14 214044 ' It! 1 49 - 149 - 18 5 75 1 15 213968 
H-D USB210 

l'SK-2 5 l 5 4 3 16 ~I: 43 -150 - 17 43 67 - 17 16 21407? 3 1 ~ 1 47 - 149 - 18 2 72 - 18 1 21400<; 
X-Y US8 - 85 

HAlol - 12 l 5 4 3 1 6 56 46 -151 -1 8 -131: 37 - 43 - 3t 215167 3 !8 l 50 -150 - 1c; - 125 25 -6 0 -3 1 215795 
X- Y USB-30 

( " 



c ~ 

VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

CR0- 08 5 11 
X- Y USB - 30 

GWM-2 4 5 11 
X- Y ·US8-3 0 

PKS - % 5 16 
H- 0 USB210 

HSK- 25 5 12 
X- Y USB- 85 

HAW - 12 3 7 
X- Y USB - 30 

C P0- 08 5 22 
X- Y USB - 30 

GW'4 - 24 5 18 
X-Y US!l-30 

PKS - % 5 18 
H-1) USB210 

HSK - ?5 5 16 
X-Y USB-85 

CPQ - 1)8 4 58 
'( - Y USB- 30 

STATION ACQUISITION DATA 

DAY HRS Mllll SEC RA CEC Al ELV Y RANG<: 

18 50 9 - 149 -H 7 8 66 2 3 213979 

3 18 50 11 - 149 - lq - 167 57 - ti -32 2142~8 

3 18 SC 16 - 149 - lR - 35 72 -1 1 15 21385t 

18 50 19 -l4G - 18 -3o 69 - 17 -11 213902 

> 18 50 22 - 1so - lG - 11e le -1 2 - 21 21616~ 

20 43 33 - 148 - 18 - 2a 8 3 - 4 213519 

2 0 43 39 - 149 - 1<; - 1 ~2 43 - 39 - 30 214678 

3 20 43 45 -149 - 18 - 77 ~2 - 17 8 214?e5 

20 43 48 - 14G - lP - 74 51 - 1 3 -37 214327 

3 22 37 44 - 148 - 19 - 84 6C - 30 3 ~ 1 38% 

... 

STATIC~ TEPl'llNATION CATA 

DAY HPS MIN SFC PA CEC AZ EL~ Y RANGE 

3 19 55 20 - 148 - 18 53 80 8 6 213782 

3 '9 55 22 - 148 - 19 - 145 51 -25 - 31 214497 

3 1q 55 :< - l4E - IE - ES 62 - 26 12 214131 

3 IS 55 3C - l4E -18 - 61 cC - 15 - 26 214178 

lq 53 2R - 14S - lS - 112 3 - e1 -22 216873 

~l 4A 55 - !47 - 19 -75 71 - 1 a 5 213790 

21 48 57 -148 -19 -122 3C -5 5 - 27 215289 

?I 49 - 14E - !G - e7 4( -5C 2 214844 

?l 49 4 - 14e - 1a - at 39 -s -s1 214880 

23 42 42 - 147 -lS - 92 46 - 44 -1 214445 

~ 
I 
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VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

GWM-24 5 
X- Y USB-30 

HSK -25 4 60 
X-Y USB- 85 

ACN-75 0 29 29 
x-v USB-30 

MA0-23 5 12 
X- Y USB-85 

ACN-75 5 13 
X- Y USB-30 

CYl-04 5 13 
X- v USB-30 

CR0-08 5 13 
X- v USB-30 

HSK-25 0 21 23 
X- Y USB-85 

CYl -0 4 5 13 
X-Y USB- ~0 

MAD - 23 5 14 
X- Y USB-85 

r >-

" 

STATION ACQUISITICN DATA 

DAY HRS Ml,._ SEC RA CEC AZ ELV x y RANG~ 

3 22 37 44 -148 -19 - 116 20 -6 8 - 25 215685 

3 22 37 52 -148 -13 -93 29 5 - 61 215200 

3 23 12 41 - 146 -lq 109 87 - 19 2' :515 

4 0 30 47 -146 -20 12 : 76 54 216267 

4 c 30 48 - 145 -19 107 21 68 - 16 215513 

4 0 30 48 -145 - 20 116 6 83 - 26 215375 

4 0 31 19 - 147 - 19 -96 35 -5 5 - 5 21417~ 

4 o 31 19 -147 -19 -1og 1 60 - 11 ?16323 

4 2 24 14 - 145 -20 134 26 5 6 - 38 215117 

4 24 17 -145 - 20 147 22 64 30 21 5ll 7 

STATIC~ TEP~INATICN DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

3 23 42 45 -147 - 19 - 112 6 -83 -22 .216544 

23 42 52 -147 -19 - 101 17 34 - 70 215938 

3 23 42 10 -145 - 19 108 lC ea -le 216306 

4· 35 60 -145 - 2C 137 17 68 41 215771 

4 !6 2 -144 - 2C lC8 36 53 - 15 214759 

4 36 2 - 145 -20 125 lE 69 -33 215710 

4 36 31 -146 - 19 -102 21 -68 - 11 215551 

4 0 52 42 - 147 - 19 -111 3 82 -69 215575 

4 1 29 27 -1 44 - 20 147 35 !8 -4 4 214668 

4 29 31 - 144 -21 163 27 62 15 215056 

i' 
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VEHICLE l RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA STATIC~ TER~INATICN CATA 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ EL V x y ~A~GE DAY HkS MIN SEC RA DEC AZ ELY x y RANGE 

ACN - 75 I 5 11 4 2 24 20 - 145 - 20 llC 47 4 1 -14 214115 4 ~ 29 32 -144 - 20 118 61 26 -13 ·213624 
X- Y USB- 30 

CR0 - 08 0 36 35 4 2 24 46 -146 - 19 - 106 10 - 79 - 16 215Q99 4 ' 1 21 - 146 -19 -no 3 - S7 - 20 21533~ 
X- Y USB- 30 

U JUL 71 SEP TC CIR LAZ 80.l 

ACN - 75 l 7 22 4 4 15 52 - 144 - ?.0 131 71 14 -12 2l.l367 4 5 23 14 - 143 - 20 -175 78 - 1 - 12 213155 
X-Y USB-30 

B DA - 02 l 5 21 4 4 1 7 37 - 144 - 20 120 fl 80 - 30 216016 4 5 22 5E - 143 - 21 131 l <; 66 - 38 215380 
X- Y USB - 30 

CYl - 04 l 5 25 4 4 17 43 - 144 -20 161 39 22 - 47 214'129 4 5 23 e - 143 - 21 1 P.C 41 0 - 4<; 214216 
X- Y US8 - 30 C/' 

i'4AD- 23 1 5 20 4 4 17 48 - 144 - 21 175 29 61 4 214~37 4 ~ 23 E - 143 - 21 - 168 28 ~2 - 11 214884 
CP 

'° X- Y USB- 85 

~IL -71 0 36 3 4 4 46 55 - 143 - 20 11~ 3 87 - 25 215173 4 5 22 57 - 143 - 21 12C <; 79 -29 215910 
X- Y US8-30 

26 JUL 71 CIR TC PCH LAZ 80. l 

TEX - 16 l 12 5 4 6 9 28 - 143 - 21 117 6 83 - 27 216127 4 7 21 33 -142 - 21 127 19 67 - 35 215249 
i-v USB- 30 

M IL-71 l 12 3 4 6 g 30 - 143 - 2'. 121 18 6~ - 35 ?15417 4 1 21 33 -142 -21 l4C ZS 49 - 42 2146'l2 
X- Y USB-30 

BDA- 02 l 12 4 4 6 9 33 -143 - ?~ 140 ?.b 53 -44 z14Q9q 4 7 2! 37 - .142 -21 !57 33 31 - 50 214486 
X-Y USB- 30 



VEHICLE RADAR UBL E 

TRACKING TIME 

HRS l'IN SEC 

CYl-04 12 3 
X-Y USB-30 

MA0- 23 12 2 
X- Y USB- 85 

ACN -75 12 4 
X-Y USB- 30 

STN-00 12 15 
A-E USB150 

IUR-'l5 12 l3 
H-0 USB210 

GDS-78 12 14 
X-Y USB-85 

TEX - lb 14 10 
X- Y USB- 30 

MIL -,.1 12 14 
X-Y USll-30 

BOA-02 12 l q 
X- Y USB-30 

CYl - 04 12 18 
X- Y USB-30 

( ,. 

STATION ACCUISITICN DATA 

DAY HRS MIN SEC RA CEC AZ ELV x Y RANGE 

4 b q 4b - 144 -21 - 'b5 40 - lb -48 214261 

4 6 q 48 -144 -2 1 -156 25 63 -22 215021 

4 " q 52 - 144 - 20 -136 12 - 11 - 12 21321a 

4 8 1 38 -I42 - 21 12C 4 85 -30 216100 

4 8 1 40 - 142 -21 124 9 80 -3 3 215820 

4 8 1 41 -14? -21 124 q 74 55 21•s16 

4 8 7 42 -142 -2 1 135 26 55 -4C 214807 

4 8 1 47 - 142 ~21 151 35 ~5 - 46 2141~0 

4 8 7 47 - 142 ~21 !7C 36 14 -53 214325 

4 8 7 60 - 14~ - 21 - 137 27 -53 -40 21474q 

STATIC~ TERMINATION CAT4 

DAY HRS MIN SEC RA DEC AZ EL\/ Y RANGE 

4 7 21 40 - 143 - 21 - 147 34 -39 -44 2i4455 

4 21 5C - 143 - 21 - 141 18 67 - 37 2I5308 

4 21 56 - 143 - 21 - 117 58 -29 - 14 213465 

4 9 l• 53 -141 - 21 132 15 70 - 41 215337 

4 l'l 53 -141 -21 136 l'l 63 -43 215082 

4 q 19 55 - 141 -2 1 136 19 64 41 215079 

4 21 52 -141 -2 1 152 35 34 - 46 214304 

4 q 20 -14I - 71 170 39 12 -50 214032 

4 9 20 7 - 141 -22 - 171 36 - 13 -53 214217 

4 9 2~ 18 -142 -21 -125 16 -71 -34 2152'l9 

.-
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VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN S EC 

MA0 - 23 0 58 32 
X- Y USB-B5 

ACN - 75 12 16 
X- Y USB- 30 

HAW - 12 12 7 
x- v us~-3 o 

STN - 00 12 7 
A- E USB150 

M AR - 95 12 8 
H- C USB?.10 

GO S- 21! 12 4 
X- Y US8- 85 

TE X- 16 12 8 
X- Y USB - 30 

MIL - 11 1 2 6 
X- Y USB- 30 

EIDA - 02 12 4 
X- Y USB - 10 

CYl - 04 0 20 21 
X- Y USB - 30 

STATION ACQUISlTICN DATA 

DAY H?S MIN SEC R~ DEC Al ELV x Y RAl<G E 

4 ll A 2 - 143 - 21 - 131 12 73 - 48 21se29 

4 8 A 6 - 143 - 20 - 112 47 - 4C - 15 2138C5 

4 l 0 5 40 - 141 - 21 115 4 Be - 2~ 2l 5S52 

4 10 47 - i41 - 21 142 21 SA - 47 214955 

4 l 0 48 - 141 - 21 t4e 2s so - 49 214726 

4 l 0 5 49 - 141 - 21 146 25 60 3C 21477' 

4 l 0 5 54 - 14! - 21 164 3S 19 - 48 214CC9 

4 l 0 59 -141 - 21 - 175 40 - 5 - 50 213,75 

4 l 0 I> 5 - 142 - 21 - 158 33 - 30 - 51 214307 

4 l 0 I> 15 - 14 2 - 2! - 118 1 - s2 - 2a 21 s1 s s 

' .. 

STATIC~ TERMINATI CN DATA 

DAY !-<PS MIN SEC ?A OFC Al ELV Y RANGE 

4 9 6 34 - 142 - 21 - 12 2 3 84 - 58 . 215384 

4 20 22 -142 - 21 - 110 31 - 57 - 17 214443 

4 :1 17 47 - l4C - 22 123 1a c9 - 31 214999 

4 11 17 53 - 140 -22 1 58 27 36 - 55 2144 5 8 

4 11 !7 57 - 140 - 2 2 163 31 26 -55 214287 

4 11 17 5! - 140 - 22 161 3 ! 58 15 2142 80 

4 11 18 l - 140 - 22 - 175 40 - 6 - 49 2138 2 8 

4 11 1.8 5 - 141 -2 2 - 156 36 - 30 - 48 214047 

4 !l 16 -141 - 22 - 142 25 -5 3 - 4 5 214 590 

4 lC 2t ~E - 142 - 21 -116 3 - 87 - 26 21 500 '1 

CJ\ 
I 
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VEHICLE RA04R TABLE 

TRACK ING T IHE 

HRS HIN SEC 

ACN-75 12 4 
X- Y USB - 30 

HAW - 12 12 20 
X-Y USB-30 

HSK -25 12 20 
X-Y USB- 65 

HAR-q5 12 20 
H-D USB210 

STN-00 12 17 
A-E USB150 

GDS -28 12 1q 
X- Y US8- 85 

HX-16 12 17 
X- Y USB-30 

"IL - 71 12 21 
X- Y USB- 30 

BDA-02 12 17 
X- Y USB- 30 

GWH-?4 12 6 
X- Y USB- 30 

~ 

STATION ACQUISITICN DATA 

DAY HRS 111" SEC RA DEC Al ELY x Y RANGF 

4 10 6 20 - 142 - 21 - 10~ 20 - 68 - 18 2l4q64 

4 12 3 55 - 140 - 22 13C 2c 57 - 35 214506 

4 l 2 58 - 140 -20 112 71 6S 2'. 5742 

4 12 4 2 - 140 -2 2 176 33 7 - 57 21417' 

4 12 4 4 - 140 - 22 170 30 17 - 58 214300 

4 12 4 4 - 140 -22 176 33 57 .. 214167 

4 12 4 12 - 141 -n - 1<01 3E -2 2 - 48 z130q3 

4 12 4 13 - 141 - ?2 - 144 31 - 45 - 44 214267 

4 12 4 16 - 141 -2 2 - 132 19 - 66 - 40 214924 

4 l 4 58 - 138 - 2? l 1 5 q 80 - 25 2153'+5 

STATION TER~lNATION DATA 

DAY HRS MIN SEC RA DEC AZ El~ x Y RANGE 

4 11 18 24 - 141 -2 1 - 111 5 -85 -20·2157% 

4 13 16 15 - 139 -22 144 31 38 - 40 213833 

4 13 16 !8 - 138 -2 1 103 IE 34 68 214822 

4 13 !6 23 - 139 -22 - 166 31 -22 -56 214128 

4 13 16 21 - 13~ -22 - 112 30 - 14 -59 2 14183 

4 13 16 24 - 13~ -22 - 166 31 58 -12 214125 

4 !3 16 28 - 140 -22 - 144 31 - 45 - 44 2 14142 

4 13 !~ 34 - 140 -22 - 131 20 - 64 -38 214723 

4 '3 16 32 - 140 -22 - 121 1 - 82 -3 1 215504 

4 , 5 14 4 -131 -22 121 23 63 -2q 214360 

... 

<(" 

'° I\) 



r (' "' 

VEHICLE RADAR TABLE 

TRACKING Tl"E 

HRS MIN SEC 

HSK-25 12 9 
X- Y USB-85 

HAW - 12 12 4 
X- Y USR-30 

STN - 00 12 2 
A-E USB150 

MAR - q5 12 3 
H- D USB2\0 

GDS - Z 8 12 
X- Y US8- 85 

TEX- 16 12 2 
X- Y US8- 30 

MIL - 71 0 50 20 
X- Y USB- 30 

PKS - 96 0 55 52 
H-0 US8210 

CR0- 08 0 33 55 
X-Y USll- 30 

CR0-08 12 1q 
X- Y USB- 30 

STATION ACQU!SITICN DATA 

DAY H\S MIN SEC RA CEC AZ El V x Y PAl\GE 

4 14 2 5-13q-2 1 q1 28 13 62 214281 

4 14 2 12 - 139 - 22 157 42 23 - 43 213551 

4 14 20 - 140 - 22 - 1 5~ 28 - 34 -56 214? ~9 

4 14 2 21 - 140 - 22 - 154 28 - 40 -52 214252 

4 14 2 22 - 140 -2 2 - 154 28 59 -23 214?4~ 

4 14 2 31 - 140 - 22 -13 4 24 - 5 8 - 39 214443 

4 14 2 32 -140 - 22 -12 ? 12 - 76 - 32 21512~ 

4 14 18 19 - 13A -? 1 97 30 60 - t 2133:5 

4 14 40 15 - 139 -21 112 3 d7 - 22 21436() 

4 16 0 13 - 138 -2 ! 105 20 69 -14 214~ '4 

~ .. 

STATICN TERMINATICN CATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

4 15 14 14 - 138 - 21 88 42 -2 48.213453 

4 lC. 14 lb - 138 -22 178 46 2 -44 213284 

4 l 5 14 2~ - 139 -22 - 144 21 -57 - 49 214509 

4 1: 14 24 - 13S -2 2 -139 20 - el - 45 214574 

4 15 14 2! - 13S -22 - 13S 2C 64 -38 214570 

4 i5 !4 33 - 139 -22 - 123 I< - 76 -32 215020 

4 14 52 53 - 139 -22 - 117 -87 -27 214591 

4 i 5 14 l2 - 138 -2 1 91 4 l 49 O 2134H 

4 15 14 IC - 13 7 -2 1 lCS lC EC -19 215139 

4 !7 12 32 - 136 -2 2 100 35 54 -8 213592 

~ 
\0 
\.>I 



VEHICLE RADAR TABLE 

TR ACK ING T !ME 

HRS MIN SEC 

GWM- 24 12 18 
X- Y USB- 30 

HSK - 25 12 20 
X- Y USB-85 

PKS - % 12 23 
H- D US8210 

H AW- 12 12 20 
X- Y USB- 30 

S TN-00 12 18 
A- E US0150 

MAR - 95 2 22 
H-D USB210 

GDS - 28 2 31 
X- Y USB- 85 

TEX - 16 0 2 
X- Y USB- 30 

CR0- 08 12 7 
X-Y USB-30 

GWM - 24 12 7 
X- Y US!' - 30 

c .. 

STATION ACQUISITION DATA 

CAY HRS MIN SEC RA CEC AZ ELV x Y RANGE 

4 16 0 14 - 1~8 - 22 128 33 51 - 31 2 13848 

4 16 0 18 - l3A - 21 80 51 -B 38 21303~ 

4 H c 18 - 138 - 21 04 ;i 39 4 213047 

4 16 o 26 - 139 - 22 - 16e 44 - 14 - 44 2132qc; 

4 16 0 31 - 139 - 22 - 134 15 - 7C -42 214813 

4 16 0 33 - 13q - 22 - 130 13 - 73 - 39 214°20 

4 16 0 35 - 139 -22 - 1 30 13 70 -4~ 214Sl6 

4 16 0 37 - 139 - 22 - 117 3 - 86 - 27 'l54'ie 

4 17 58 22 - 137 - 22 Oe 46 4~ - 4 213085 

4 1 7 58 26 - 137 -22 155 51 19 - 35 2l28A6 

f 

STATIC~ TERMINATION DATA 

DAY He. S MIN SEC RA DEC AZ EL\/ x Y RANGE 

4 11 12 32 - 137 - 22 142 45 32 - 34"213l6e 

4 17 12 3Q, - 137 - 22 e3 es - 12 22 212484 

4 17 12 41 -137 - 22 es es 23 8 212474 

4 1 1 12 45 -13e - 23 -147 38 - 35 - 42 2134e3 

4 17 12 4q - 138 - 23 - 122 4 - 85 - 32 215345 

4 17 2 54 -138 - 22 -121 3 -87 - 30 214924 

4 q 3 5 -138 -22 - 120 3 84 - 59 214933 

4 16 3<; -1~9 - 22 - 117 - 87 - 27 215452 

4 IS 10 2<; - 13e - 22 91 61 29 0 212393 

4 is 10 33 - 13e - 23 -11s 54 c - 36 212631 

1 
.,. 

<(\ 
\0 
·+:-



c .. .. 

VEHICLE l RADAR TABLE 

TR ACK I NG T !ME STAT ION ACQU IS IT !(lN lJA TA STATION TER~l~ATICN DATA 

HRS MIN SEC CAY HRS MIN SEC RA DEC AZ EL V x y ~A~.GC Ot.Y HP S MIN SEC RA DEC AZ EL V x y RANGE 

HSi< - 25 l 12 11 4 l 7 58 31 - 137 -2 2 41 72 - 1. 3 12 212275 4 1 s 10 42 - 13f -22 - 18 76 - 13 - 4· 212093 
X- Y USB-85 

PKS - % l 12 'I 4 l 7 58 32 -1 37 - 22 4:; 74 12 lC 212?51 '• 1 'I 10 40 - 13f - 22 - lS 7S - 4 11 2120 5 7 
H- 1) USB210 

HAW - 12 1 12 3 4 l 7 58 45 - 13R -V-ll~ 11 - 49 -1 =J ~, 375 7 4 l<- ! 0 47 - 1?7 -2? -125 JS - 67 - 33 2143Cl 
x-v USB - 30 

CR0-08 1 12 22 4 IS 56 35 - 1?6 - 22 R5 72 l>i ? 21 21 1 ' 4 21 p 57 - 1?: -2 2 38 87 2 2 211824 
~-Y USR- 30 

H SK -2 5 l 12 22 4 I 9 56 44 - 1 31 - 22 -5 1 70 - D -1. 5 ?121. 44 4 ~ ~ q 6 - 136 -22 - 75 SE -s -3 1 212348 
X- Y US R- 8 5 

GY.M-?4 I 12 15 4 l 'I 56 45 - 137 - 23 - 161 5? - 14 - 36 212~:~ 4 ?l 0 5G - 136 -2 3 - 141 44 -33 - 34 212873 0\ 
I 

X-Y USB-30 \D 
' \J1 

PKS-'16 l 12 18 4 1 9 56 46 - ll7 -22 - 56 72 - 15 l c 212: 04 4 21 9 4 - 136 -22 - 78 5~ - 30 6 212310 
H- 0 USB210 

H AW - 12 0 34 13 4 l q 56 5"l -1 37 - 23 - 11 ~ 10 - 7~ - {Q 214773 4 ~~ 0 31 6 - 137 - 23 - 116 3 - 87 -2 6 213856 
X- Y USB - 30 

C R0 - 08 1 12 10 4 'l 54 53 -135 - 22 -77 ~j - 9 2 211 ~ r.s 4 l"l 7 3 - 135 - 23 - 91 65 -25 0 211956 
x- v usa - 3o 

GW"-?4 l 12 4 4 21 55 3 - 136 -21 -l "l2 3 6 - ~c - 3? ?l 'l 7C 4 ;: ~ 7 7 - )35 - 23 _, 22 22 - 64 - 30 213763 
X- Y USB-30 



VEHICL E RADAR TABLE 

TRACKING TIM E 

HRS "llN SEC 

HSK - 25 12 7 
X- Y USB- 85 

PK S- % 12 7 
H- D US8210 

CR0- 08 1 12 21 
X- Y USB - 30 

GWM - 24 0 45 27 
X- Y USB- 30 

HSK-25 12 21 
X- Y USB - 85 

ACN - 75 9 0 
X- Y USB - 30 

CY l - 04 12 11 
X- Y USB- 30 

ACN - 75 12 10 
X- Y USB - 30 

MAD- 2 3 12 
X- Y USB- 85 

HSK - 25 0 0 41 
X- Y USB- 85 

r 
-

STATION ACQUISITION DATA 

CAY 1-<R S MIN SEC RA DEC Al EL V x Y RANG E 

4 21 55 5 - 136 - 22 - 84 48 -5 - 41 2126 1 1 

4 21 55 5 - 136 - 22 - 86 49 - 41 2 2125~1 

4 23 53 6 - 135 - 23 - 95 55 - 35 - 3 2122!4 

4 23 53 9 - 135 - 23 - 118 12 - 76 - 27 214261 

4 23 53 10 - 135 - 22 - lOC 25 21 - 6! 2 t3 54l 

4 23 55 60 - 133 - 23 112 3 87 - 22 214675 

5 50 45 - 132 - 24 124 10 7d - 33 214223 

5 50 46 - 112 - 23 112 29 60 - 19 2131Q2 

5 50 51 - 133 - 24 113 10 76 46 21423Q 

5 51 21 - 134 - 22 - 1'6 B3 - 64 214622 

~ 

t 

STATIGN TERMINATICN DATA 

DAY HRS MIN SEC RA CEC Al ELV Y RANGE 

6 - 55° 213120 4 23 7 11 - 135 - 22 - 94 35 

4 23 7 l2 - 135 - 22 - 96 35 - 55 - 5 213103 

5 27 - 134 - 23 -100 3~ - 50 - 8 212725 

5 0 38 3 5 - 134 - 23 - 115 3 - 87 - 25 213592 

5 31 - 134 - 23 - 109 12 58 - 67 214184 

0 -132 - 23 112 18 71 - 21 213812 

55 - 131 - 24 135 22 61 -41 213401 

5 2 55 - 131 - 2~ 115 44 43 -18 2 12290 

58 - 1 32 - 24 147 18 69 31 2 1361 6 

5 52 l - 134 -22 - 116 n - 64 214598 

.{ .. 

7' 
\0 
~ 



c- 1~ 
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VEHICLE l RADAR T4BLF 

TR ACK ING T !ME STATION ACOIJI SITICN DATA STATION TFR~INATl(N CATA 

HR~ l"IN SEC CAY I-R S Mii\ SEC RA CEC AZ El V x y o A'JC::: {)AV HPS ~· IN SEC RA CE C Al Fl V x y RA NGE 

C Rfl-08 l 12 10 5 l 51 22 - 134 - 23 - 103 2 q - 61 - 12 2 l 3 ! 5<) 5 , 3 32 - 133 - 23 - 1oq 14 - 75 - 19· 213873 
X- Y USB- 30 

C YI - 04 l 12 19 5 1 49 I - 132 - ?4 144 2 8 47 -45 n3CCZ " 5 1 19 - 1 31 .-24 160 35 25 - 5C 212508 
X- Y USB - 30 

ACN - 75 1 12 20 5 1 49 2 - 1:2 - n 12C 55 32 -11 21'.R':7 5 , l 23 - 131 - 24 1 3 8 68 15 - 11: 211331 
X-V USS- 30 

MAD - n 1 12 20 5 3 49 4 - 1 32 - 24 15 7 22 66 21 2~'34 5 , 5 1 2 4 - 13 1 - 24 I 74 25 65 5 2130 44 
X- Y US!l-85 

C R0 - 0 8 0 5 31 5 3 4~ 27 - 1 l3 - 73 - 11 3 4 -d 6 - ?3 214379 s ' 54 5il - 1 3: - 23 - 114 3 - 87 - 24 214165 
X- Y US0 - 30 

BDA - 02 c 10 2l 5 4 50 55 - 130 - 24 ~. ? l 3 37 - 3 1 21 lal5 :; 5 1 le - l3 C - 24 123 5 84 - 32 2142C2 0\ 
I 

X- Y USB- 30 \0 
--J 

1'l l-7l 1 12 q 5 5 47 G - 130 - 24 120 , dt - 3C 214243 s SQ 9 - 129 - 24 13C 16 70 - 38 213365 
X- Y USP - 30 

~l)A - 02 I 12 10 5 5 47 ? - 130 - 24 13Q 13 74 - 39 213f.C4 <; h 59 12 - 129 - 25 143 22 56 - 47 212976 
X- Y US!l - 10 

CYl - 04 1 \2 s 5 5 47 15 - 111 - 24 17~ 38 t3 - 52 ?12 3 44 5 ,, 5S 25 - 130 - 25 - 16 7 37 - 17 - 52 212259 
X- V USB - 30 

ACN - 75 l 12 12 5 5 47 16 - 131 -24 , 66 74 4 -l A 21,'d:!: 5 0 5S 2R - I ~ O - ?4 - 144 7 0 - 12 - 16 211102 
X- Y LJ S B- 30 



VEHICLE l RADAR TABLE 

TRACKING TIME STATION ACCUISITICN DATA STATION TERMINATION CATA 

HRS MIN SEC CAY HRS MIN SEC RA CEC Al El V x y RANGE flAY HPS f.IJN SEC RA DEC Al El\/ x y RANGE 

MAD-23 l 12 5 5 5 47 19 - 131 - 24 - 174 25 65 - b 212"A7 ' b 59 24 - 1!0 - 25 - 157 21 67 -2 1 ;! 13041 
X- Y USB- 85 

TFX-1b 0 5 l 5 6 54 7 - 129 - 24 11 c 3 87 - 29 21 "l 867 ~ 6 50 R - 129 -2 4 120 4 AS - 30 214 05 1 
X-Y USH- 30 

TEX - lo l 12 26 5 7 45 9 - l.29 - ::'4 '26 l 3 74 - ~S n351' 5 e 57 34 - 128 - 25 138 24 57 -4 3 212728 
X- Y USB- 30 

~IL - 71 l 12 22 5 7 45 14 - 120 - 24 13q 23 SA - 4 ' 212911 5 8 57 3~ - 12e - 2~ 153 31 17 - 49 212318 
x - v use-·rn 

BrA-02 1 12 2~ 5 1 4S 17 - 130 - ?.5 15' ?8 41 - 5 :> 21?.o52 5 e 57 4( - 129 - 25 170 ~2 15 -5 7 212280 
x- v use - ~o 

C YI - 04 l 12 24 5 1 45 28 - 130 - 24 - 1<4 3! -34 - 49 21237~ < q 57 52 - 129 - 2" - 139 25 - SS - 44 2 12689 er-
X- Y USB- 30 \D 

MAD->.l 1 12 21 5 7 45 30 - 130 -2 5 - 147 l7 
()) 

70 - 31 21 ~ 2 2 1 5 0 57 51 - 129 - 25 - 134 9 11 - 4c 213s0c; 
X- Y US!l - 8S 

ACN - 75 l 12 25 5 7 45 30 - 130 - 24 - 1?7 tl - 24 - 17 211249 5 g 57 55 - 129 - ?4 - I l 7 47 -40 -18 211633 
x- v us~- 3o 

Gos - zq 0 19 46 5 e 37 4S - 1zq - 2~ 123 3 85 5 7 213C77 5 0 57 31 - 128 - 25 126 c ec 53 213735 
X- Y USR - 85 

I' AR - a5 0 l" 24 5 8 :Id il - JU - 25 123 3 Rh -3? 213841 5 p "7 ! 1 - 128 - ~~ 126 c 8 3 -3 £: 213738 
H- r:J US~210 

r ~ 

'f • 



( (; 
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VfHICLE l RACAR TABLE 

TRACKING TIME STATICN ACQUISITION DATA STATIC~ TER~INAT!CN CATA 

HRS MIN SEC DAY HR S MIN SEC RA DEC AZ ELV x y '< ANGF DAY HR:; MIN SFC RA CEC AZ EL V x y RANGE 

STN- 00 l 12 ll 5 q 43 19 - 128 -2 5 131 9 78 - 40 211 53() 5 10 55 31 - 127 - 25 144 18 6 2 -50 212847 
A - ~ US~l50 

f'AR - 95 1 12 11 5 9 41 20 - 128 - 25 134 13 1? - 43 213' 6 5 5 10 55 31 - 127 - 25 148 22 53 -52 212619 
H- D USR210 

GCS - ?8 l 12 ll 5 9 43 ?O - 128 - ?5 134 13 71 44 2132~1 5 lil <5 11 -1 n. - 2' 14~ 22 1:5 30 212615 
X- Y USB- 95 

TEX-16 I 12 11 5 G 43 ?3 - 129 - 25 148 30 43 -4? 212145 5 10 55 35 - l2A - 25 H:5 31: 2C - 52 2ll8S7 
X- Y USB - 30 

M IL - 71 l 12 11 5 9 43 28 - 129 -25 lo 5 35 20 - 52 2! 2077 5 I 0 :s 3S - 128 - 25 - !76 36 -5 -53 2 11671 
X- Y UStl-10 

RCA - 1) 2 l 12 12 5 9 4~ 32 - 129 - 25 - :77 33 - 4 - 57 2! 2l 8g 5 111 55 44 - !2P. - 2: - 15~ 3C - 32 -54 212214 0\ 
X- Y USB - 30 I 

\.0 
CY[ - .)4 l 12 9 5 9 43 47 - 110 - ?5 - 131 I 7 - t> B - 3" 2 ! jO 1 'i 'i lO 55 56 - 129 - ?5 - 121 5 - 84 -3 1 213616 \.0 

X- Y USB - 30 

ACN - 75 l 12 10 5 9 43 5! - 1?0 - ?4 - ~ . 14 3t - 51 - 19 2120\4 5 I 0 56 l - 129 - 24 -113 21 - 68 -2 1 212714 
x - v use - 10 

HAW-l 2 1 12 23 5 l l 41 ?5 - 127 - 25 l 2 1 12 7:;, - 32 211173 'i l2 53 4A - 126 -2 5 133 24 59 - 38 212312 
X- Y USB - 30 

S TN - 00 1 12 24 5 11 41 32 - 127 - 2': 1 5 4 23 47 - 56 ?12~=~ !? 53 5t - 121: - ?5 170 27 19 - 1:2 212167 
A- !: USR150 



VF.HICL E l RADAR TABLE 

TRACKING TIME STATICN ACQUISITJCN DA TA STATJCN TFR~INATJCN CATA 

HRS "'IN SEC DAY HRS MIN SEC RA IJEC AZ EL V x y RANCf CAY HRS l'(N SEC R~ DEC AZ EL v x y RANGE 

I" A~ -05 1 12 23 5 11 41 34 - 12A - 2~ 158 26 37 - ~6 212337 5 lZ 53 57 - 127 - 2~ 1 76 2S 8 -61 21203t 
H- IJ USA210 

GDS - 18 l 12 24 5 11 41 34 - 12~ - 2'5 15E 26 1';2 1~ 21233~ < 1 2 53 5E - 127 - 2° 176 ? S 61 4 212032 
X- Y USB- 85 

TEX - 16 l 12 23 5 11 41 ~c, - 128 - 25 17A 37 2 - 51 ·"· 177? :, • 0 c4 2 - 127 - 2: - 163 35 - 23 - 51 2117 44 
x-v USB-30 

~ll - 71 l 12 23 5 1 1 41 43 - 12e - 2s - 163 "l4 -23 - <,; 211 cos '> 1 2 54 f - 1?7 - 2: - 141 2F - 41'; - 48 212110 
X- Y USB-30 

BnA - 0? 1 ! 2 n s I 1 41 44 - 120 - 2~ - 14e 25 - 48 - so 2' 238' 5 1 ~ 54 " - 127 - 25 - 1 35 16 - 68 - 43 212H2 
X- Y USA - 30 

0\ 
ACN - 75 0 33 7 5 11 41 5f1 - 12Q - 24 - ll? 10 - 7'1 - 2: ?!124> '> '2 15 3 - 12~ - 24 - 114 3 - E7 - 24 21235t I 

X- Y USA - 30 I-' 
0 

HSK - 25 0 2\ 11 5 1 2 32 43 - 126 - ?4 11 7 3 ~'· 6? ?l/5q? , I 2 53 54 - \26 - 24 115 7 74 t4 2133CS 0 
X- Y USB - B'> 

HSK - 25 \ 1 2 12 5 1 3 3G 3' - 12'> - ?4 l'JG !~ 49 60 2! :"74! 5 14 =~ 41'; - 175 - ?4 101 29 18 59 2118 35 
X- Y USB-85 

HAw - \? 1 12 12 5 l 3 1G ~7 - 1?~ - 2'; 142 3 ~ 41' -4? ?~1A7l 5 "· 51 4c; -12~ -2~ 15€ 3S 25 - 46 211333 
X- Y US3 - 30 

<; TN-00 1 12 9 " 13 "19 4R - 127 -?" - 17€ 27 - 4 - '>3 21206'l ; 
! " ::1 57 - 121; - 2!: - 161 24 - 31'; -: 9 212074 

A- E US~l50 

f 

" 
~ 



( .. 
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VEHICLE I RADAR UBL E 

TRACKING TIM E STATION ACQUISITICN DATA STATIC~ TERMINATIGN CATA 

HRS MIN SEC DAY HRS MIN SEC RA CEC Al ELV x y RA~GE flAY HP-S MIN SEC RA CEC AZ El V x y RANGE 

MAR - q5 l 12 10 5 13 3S 51 - 127 - 25 _ , 72 29 - 14 - 60 211982 5 14 52 2 - 126 -2 6 - 15b 25 - 42 - 56 212064 
H- i) USR210 

GnS - ?8 l 17. p 5 l 3 39 52 - 127 - ?5 - 172 ;q 6 l -7 ?'.1977 5 l'• 5? C - IZC - 26 - 155 25 63 -22 21205S 
X- Y USA - 85 

TEX - 16 l 12 10 5 l 3 3S 56 -1 27 -2" -151 31 - 3S - 4S 211971 :; 14 52 6 - l2t - 25 - 137 22 - 6C - 43 212228 
X- Y USA - 10 

MJl - 71 ! 12 7 5 l 3 40 2 - 127 -2 5 - 137 22 - 60 - 43 212J72 s 14 52 q - 126 -2 5 - 126 10 -77 _ ,6 2128GS 
X- Y llS!l - 30 

8CA - 02 0 ,4 39 5 13 40 4 -127 - 25 - 127 q - 79 - 37 2\lll2 s l4 14 43 - 127 - 25 - 122 3 -86 - 32 212133 
X- Y USR - lO 

0\ 
G•" - 24 0 21 33 5 J 4 3C 6 - 125 - 25 116 3 ~7 - 26 ?. l 21.:; 1 ., ,,, 51 39 - ~215 - 2~ l le 7 n -2 0 213045 I 

X- Y US8 - 30 I-' 
0 

cRn- os 1 12 25 5 15 37 40 -12'0 - ?4 114 6 83 - 24 2\318? 5 16 50 5 - 124 - 25 !CB 21 68 - 17 212081 I-' 
X- Y USB - 30 

GllM - 24 l 12 22 5 15 37 41 - 125 -25 122 l 7 7C - 30 21?41? 5 16 50 ' -124 -25 131 31 52 - 34 211547 
X- Y USB - 30 

HSK - 25 l 12 27 5 15 37 41 - 125 -? 4 ~i:; 3R b 51 211324 s !A 5'1 10 - 124 -25 85 52 - 4 37 210585 
x-v us~ - 85 

PKS - 96 1 12 25 5 l 5 37 44 - 125 - 24 q7 3~ 52 - to .'1136~ 5 ! 6 50 IC - 124 - 2 5 89 52 38 l 210602 
H- 11 USA'IO 



VFH!Cl E l RADAR TABlF 

TPACKING TIME STAT ION ACQUISITICN O~ T A STATION TER~INA T ICN CATA 

HRS MIN SEC CAY hRS "IN SEC RA Cff Al El\/ x y RANGE: DAY nP5 Ml'I s~c PA DE C AZ El\/ ~ y RANCE 

HAW - 12 l 12 21 5 15 37 53 - 121> - 25 172 42 q - 47 ?11149 5 lh 50 14 - 125 - 26 -1 63 41 - 14 - 47• 211038 
X- Y USB - 30 

S TN - •JO l 12 20 5 1 5 38 l - 126 -2 ~ -l50 n -5 3 - 54 2 1 2221 r. I' '.iO 21 - 125 - 26 - 137 12 -72 -45 212563 
A- E USRl'.iO 

GOS - ?8 l 12 23 5 I 5 H l - 126 - 25 - 145 20 b6 - ?2 212?.:~ 5 l'> 50 24 - 12~ -u - 132 11 74 -4 1: 212660 
X- Y USR-85 

~AR - 'l 5 l 12 IQ 5 15 3e 3 - l 2t - ~') - l4t; 20 - 57 - 50 212?54 < lt: 5C 2? - 12'.i - 26 - 1?2 11 -7 t -42 2121:61 
H- 0 USB 210 

HX - 16 l 5 48 c 15 3d R - 12 6 -?5 - !?O 14 -7 2 - 3o 2l?"Al 5 IA 43 ' 6 - 110 - ?5 - 121 3 - 86 - 31 212820 
X- Y USB - 30 

O'\ 
CPU - 09 I 12 14 5 I 7 35 4~ -12 4 - 25 105 , I 53 - 13 21 !4Pt 5 l 'l 4~ 1. - 123 - 25 I Cl 46 43 - 8 210617 I 

X- Y USfl - 30 ~ 
0 

G~·~ - '4 l 12 8 'i l 7 15 54 - 124 - 1• l3S 3 c; -=\'1 - 3'.'..i '\ lOC,4 c le 4• 2 - 123 -2 6 157 47 20 - 38 21 05 53 f\) 

X- Y US3- 30 

HSK - 2 5 I 12 16 'i l 7 35 55 - 124 - 25 7o 6? - d 27 21C221 5 IS 4R 12 - 1 2 3 - 25 50 75 -10 12 2097<;2 
X- Y USB - 85 

PKS - 91> l 12 13 5 l 7 ·~ 5 se - 124 - 2'> 81 h2 u 4 ?l'J??2 0 1? 48 11 - 1(3 - 25 to 1t 13 7 209777 
H- 0 USB210 

H Al< - 12 l 12 7 'i 1 7 3~ 14 -125 - 26 -155 1a - ?q - 46 211121 5 1 ~- 48 21 - 124 - Zt - 1 3c; 2c; -50 -42 211430 
X - 'f IJS!l- 30 

( -....,_ 
f. 

4(""~ " 
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VEHICLE RADAR TABlf 

TR ACK ING TIME STATION ACQUISITICN DATA 

HRS MIN SEC DAY HRS MIN SEC RA CEC AZ FLV x Y RANGE 

MAR - 95 0 49 5 l 7 36 18 - 12S - 26 -125 - 86 - 35 213014 
H- 0 USB210 

STN - 00 O 16 52 5 l 1 36 19 - 125 - 2t - 12e 6 - d3 - 38 212879 
A-E USB150 

GCS - >8 0 2 5 17 !t 20 - 12~ - ?b 712: 94 - 55 213011 
X- Y USB - R5 

CR0 - 08 12 26 l 9 34 0 - 123 - 25 98 ~7 33 - 5 21Cl7R 
X- Y USR - >O 

GWM - 24 12 24 5 19 34 7 -123 - 2h 17? Gl t - !G ?.l C3fo 
X- Y USR- 30 

HSK - 25 12 27 19 34 9 - 123 -25 6 79 - 11 ~0'<666 
X- Y USB - 85 

PKS - 96 12 26 lG 34 10 - 123 - 27 12 b2 2 8 20 "~4? 
H- C USB210 

HAW - 12 12 24 19 34 20 - 124 -2~ - 131 21 - 63 - 38 21:7f4 
X- Y US9 - 30 

C Rn -'l~ 12 11 5 21 32 1° - 127 - 2" 95 d3 -1 20 0 415 
X- Y USA - 30 

GWM - 24 12 l l 21 37 27 - 123 - ?t - 150 45 - ·27 - 3d 21 C>e7 
X-Y USR- ~O 

j.._ • 

STATIC~ TEP~INATICN CATA 

DAY HPS MIN SEC RA DEC Al ELV x Y RANGE 

5 17 38 6 - 125 - 26 - 125 ! - 86 - 35 ·212946 

17 53 11 - 125 - 26 - 126 - d6 - 36 212195 

17 1~ 21 - 125 - 26 - 125 . ! €5 - 55 212935 

5 2C 4t 27 - 122 - 25 S6 72 lR - 2 209626 

20 46 32 - 122 -2t -164 49 - 14 - 39 210286 

2C 4e 35 - 122 -25 - 57 73 - 10 - 14 2C9618 

20 46 35 ~122 - 25 - t4 75 - 14 7 209588 

<O 46 44 - 12! - 26 - 122 S - SC - 32 212372 

22 44 !C - 121 - 2t - 96 82 - 8 - 1 .20927€ 

G 22 44 38 -122 - 2f -135 34 - 46 -36 210732 

?' 
...... 
0 
\.)J 



VEHICLE RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA STATION TER~JNATICN DATA 

HRS MIN SEC CAY HRS MIN SEC RA DEC AZ El V x Y P ANGF. DAY HI'S MIN SEC RA OEC AZ ELY x Y RANGE 

HSK - 25 12 12 5 21 32 29 - 123 - 25 - 74 64 - 8 - 25 209722 5 22 44 4C - 122 - 25 - 88 50 - 2 - 40· 210031 
X- Y US!l- 85 

PKS - % . 12 11 21 32 30 - 123 -2 5 - 79 65 - 2~ 20S6<;l 5 ?? 44 41 - 122 - 25 - 90 51 - 39 0 210009 
H- D USB2l0 

CR0 - 08 12 27 23 30 28 - 122 - 26 - 96 71 -1 9 -? 209153 0 42 56 -121 - 26 - 100 56 - 34 - 5 2C9625 
X- Y USB - 30 

HSK - 25 l2 24 5 23 30 36 - 122 - 25 - 94 41 5 -4 9 210343 6 0 43 c - 121 -25 - 103 27 24 - 60 210887 
X- Y USB - 85 

GMM- 24 l 12 23 s 23 3a 36 - 122 - 26 - 12s Zb - 59 -34 2~:oso 6 0 42 59 - 121 -26 - 121 12 - 76 - 30 211741 
X- Y USB-30 

PKS - 96 0 57 ,l 
H- D USB21 0 

ACN - 75 l 12 13 

23 30 37 - 122 -2 5 - 96 4] - 49 - 5 21 ~~? ? 

6 1 28 14 - 119 -2 6 115 12 76 -24 211~45 

6 o ?R 2e - 121 - 25 -102 30 - 59 - 11 21005e 

6 2 40 26 - 118 - 26 115 28 60 - 22 210615 

'i" 
I-" 

~ 
X- Y USB- 30 

CR0- 08 12 11 6 28 49 - 121 - 26 - 102 45 - 44 -8 2 0 00~2 6 41 c -120 - 26 -106 30 - 59 - 14 210502 
X- Y USR - 30 

HSK-~5 12 9 6 28 50 - 121 - 2, - 10° 18 44 -64 21128 " " 4J 5c; - l2C - 25 - 117 6 71! - 62 211902 
X- Y USB- 85 

MAD - 23 0 30 49 6 2 9 37 - 119 - 26 12c; 85 51 2108~~ ·,_, 40 27 - l18 -27 !34 BC 45 211777 
X- Y USB-85 

,,..-.... 

• 'I' 



r (/ 
.._ 

VEHICLE l RADAR TABLE 

TRACKING TIME STATIOlll ACOUISITION DATA STATICN TFR~l~ATICN DATA 

HRS MIN SEC CAY HRS MIN Sc C RA ~EC Al EL V x y qAll:([ UAY HPS "'H' SEC RA CEC AZ l'LV x y RANGE 

CYl - 04 0 2~ l 6 2 12 22 - 118 - J(:; 122 3 86 - 3~ ?1 0904 6 , 40 2 3 - I 18 - 2 6 125 8 80 - 35 211729 
X- Y US8 - 30 

ACN - 75 I 12 25 6 3 ze 27 - 118 - 26 11 7 38 49 - 21 21 CC4? 6 4 18 51 - 11? - 26 l 24 53 32 -2 C 2CS268 
X- V USA-3 0 

CYl - 04 l 12 23 6 3 2t 29 - llA - ?7 132 le 6S - 40 211207 6 4 18 ~! - 11 7 - 27 14!: 26 SC - 47 210495 
X- V USB- 10 

I' AD - 7.3 I 12 25 6 3 26 30 -1 18 - 27 141 13 74 31:: 21137C 6 4 3-cl 55 - Iii -27 158 Is 69 21 2108 58 
X- Y USB -85 

CR0 - 08 l 12 25 f, 1 21> 53 - 120 - 26 - 110 20 -69 - 18 210950 6 ~ 30 18 - 119 - 26 -116 6 -83 - 25 2116't<; 
X-Y USB - 30 

CJ\ 
ACN - 75 l 12 16 6 5 24 39 -! 17 -~6 1~3 62 21 -1 9 2C89C~ (:; (:; 36 54 - 116 - 27 165 71 5 - 19 208535 I 

x- v us~- 30 I-' 
0 

CYl - 04 l 12 11 6 5 24 40 - 117 - 27 15? 31 3 5 - 51 21Cl5J 6 6 '6 SC -1 H - 27 1 73 35 IC - 54 209790 \J1 

X- Y USB -3 0 

"AD-23 l 12 10 ~ 5 24 44 -II~ - 77 !6B 22 A e l l ?10~3<> (:; f 31: 54 - 117 - 27 - 175 27 66 - 4 210447 
X- Y lJSf\- 85 

PCA - IJ2 0 46 52 ,, 5 4'1 47 - 117 - ?7 ~ , 4 3 •o - 14 n o•11 6 6 36 3<; - ! 11:: -21 131 10 77 - 40 21113E 
x - v usa- 30 

"'IL - 7l l 12 22 6 7 2? 42 - Ill:: -?1 1 2 µ l'O 7b - 37 211115 6 8 ~..i 5 4 - 115 -27 139 20 61 - 45 21C328 
X- Y USB -3 0 



VEHICLE RllOA~ T llBLE 

TRACKING TIME 

HRS HIN SEC 

BOll-02 12 22 
X-Y USB- 30 

CYl - 04 12 ?3 
X-·Y USA-3 0 

llCN-75 12 26 
X- Y USB - 30 

MA0- 23 12 21 
X- Y USA- 85 

TEX - 16 0 43 31 
X-Y USA- 30 

TEX - 16 12 q 
X- Y USB - 30 

"IL - 71 12 10 
X-Y USB-30 

ilOA - 02 12 q 

X- Y USB- 30 

CYl - 04 12 8 
X- Y USB -30 

MAD - 23 0 57 30 
X- Y USR -85 

( 

STATION ACOUISITICN DATA 

CAY H>.S "IN SEC RA CEC AZ FLV x R. A"l GE 

6 1 22 44 -116 - n nq 17 65 - 46 n 0677 

6 7 22 55 - 117 - 27 - 174 l5 - A - 55 ?.J'1713 

6 7 22 56 - 117 - 27 - !62 7C -6 - 19 2JF.4f~ 

6 7 22 59 - 117 - 77 - 164 21 69 - 15 21(462 

6 7 51 30 - 115 - 27 122 3 S6 -32 210>5> 

6 s 20 4q - 11s -21 135 l~ 65 - 42 2 1 c3qs 

6 9 20 54 - 115 -?7 14~ 26 47 - 4'l ?.()9921 

6 q 20 59 - 115 -21 le4 29 21 - 5i:! 2'J 0 'l0 7 

" q 21 16 - 116 -27 - 146 2b - 4Q - 48 20~~~~ 

6 9 21 16 - 11 6 - 27 -140 10 77 - 40 210~23 

f 

STATICN TER"INATICN CATA 

DAY HRS "°Ul SEC R~ CEC Al EL~ x Y IUNGE 

!; 8 >S 5 -115 -2 7 153 25 44 -54 ·210012 

6 ~ 35 18 - 116 -2 7 - 157 31 -33 -52 2C9763 

6 ~ 35 22 -1 1t -2 1 - !33 61 -22 - 1'1 2os5el 

6 8 35 2C - 116 -2 7 - 14S 15 72 -3C 210621 

6 35 - 115 -2 7 12'l 10 77 -3 7 210914 

'> llJ 32 5S - 114 -2 7 148 27 46 - 4<;1 209719 

'> ~O 33 4 - 114 -2 7 164 32 2.3 -51f 2C945l 

~ 1 J 33 - 114 -2 1 - 11s 30 -2 -e:o 20956C 

'> 10 33 24 - 115 - 27 - 134 16 -6 8 - 42 210339 

6 10 l~ 45 -115 -2 7 - 130 3 85 -50 21043'1 

~ 

<(' 
r' 
0 
0\ 



c • ,..---...... "" #) 

VEHICLE RACAR TABLE 

TRACKING TIME STATION ACQUISITlON DATA STATION TERMINATIG~ CATA 

HRS MIN SEC DAY HRS "I IN SEC RA DEC Al ELV x Y KAll;GE !JAY HPS MIN SEC RA DEC AZ EL~ Y RANGE 

ACN - 75 12 11 6 q 21 16 - 116 -27 - 123 52 -34 -2 C 208763 6 !0 33 2E -115 -27 - 117 37 -5C -22 209260 
X- Y USB- 30 

GCS - 28 0 55 3 6 q 31 55 - 115 - 27 126 3 85 54 2l'J424 6 :~ 32 58 - 114 - 27 135 11 75 44 210642 
X-Y USR - 85 

M AR - q<; 0 54 3c; t: c; 38 lq - 115 - 27 126 3 ac - 36 21 04C7 6 11) 32 57 - 114 -2 7 135 11 75 - 44 21064t: 
H- D USB210 

STN - 00 0 2~ 53 l 0 l c 5 - 114 - 27 128 3 86 - 38 2l.01li 6 ·10 32 58 - 114 -2 7 131 t: 82 - 41 210912 
A- E USB150 

STN - 1)1) 12 21 6 11 18 5q - 114 - 27 l4C 13 71 - 48 210467 6 12 31 2C -113 - 27 154 20 5l - 57 2CS8S4 
A- E USBl50 

GDS- 2~ 12 24 6 11 18 5q - 114 - 27 143 17 6q 35 21021q 6 12 31 23 -113 -2 7 l5S 24 65 20 209683 Cf\ 
X- Y USB- 85 I-' 

MAR - <;5 12 23 6 11 le sq - 114 - 21 143 17 63 - 5o 210223 6 12 31 22 - 113 -2 1 159 24 41 -58 2oq687 ~ 
H- D U5B210 

TEX - 16 12 23 6 ll 19 2 - 114 -27 l<Q 32 30 -52 209414 6 12 31 25 - 113 - 27 177 35 5 -55 2oq104 
X- Y US8-30 

MIL - 71 12 22 6 1 l 1 c; 7 - ll4 - 27 177 34 - 5o 2oc;2c;4 6 l2 31 30 - 113 -27 - 165 33 - 22 -55 209224 
X-Y USB-30 

BDA- 02 12 22 6 11 19 11 - 115 - 27 -167 ?9 -2 3 - 5E zoc;54r. ~ 12 3l 33 -1 14 - 27 - 151 £4 - 4e - 53 2CS6Sl 
x- v US8-30 



VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

CYl-04 0 32 8 
X- Y USB-30 

ACN-75 12 23 
X- Y USB-30 

HAW - 12 0 33 30 
X- Y USB- 30 

HSK - ?5 12 12 
X- Y USR-85 

HAW- 12 12 9 
X- Y USB-30 

S TN-00 12 1 
A- E US8150 

"AR - '15 12 8 
H- 0 USf\210 

GDS-~8 12 8 
X-Y USB- 85 

TEX - 16 12 8 
X- Y USB-30 

"° IL - 71 12 7 
X- Y USR-30 

r ~ 

STATID~ AC,UISITIGN DATA 

DAY HRS MIN SEC RA CEC AZ ELV x Y RANGE 

6 11 l'I 21 - 115 - 27 - 127 B - BO -36 2107C3 

6 11 19 23 - 115 -27 - 116 26 -61 -2 3 209685 

6 11 55 51 - 113 - 27 121 87 - 31 20<16Sf> 

6 U H 59 - 112 -2 6 12C 84 60 21080 fl 

6 l 3 17 2 - l12 - 27 131 18 67 -3 8 20'1'133 

6 13 17 16 - 113 -2 7 164 23 32 - 62 2091:16 

6 13 17 17 - 113 - 27 16~ 26 21 - 62 209457 

6 13 17 17 - 113 -2 7 169 26 63 10 20945? 

6 13 17 23 - 113 - 27 -17C 34 - 14 - 55 209041 

6 13 17 27 - 114 - 27 - 154 29 -3 9 -5 2 20931' 

.-....._ 

SlAllC~ TERMINATION CATA 

DAY H?S MIN SfC RA DEC AZ El II x Y RANGE 

6 11 51 ~c - 115 -21 - 123 3 -86 - 33 209720 

I: 12 !l 41: - 114 -2 7 - 116 11 - 77 -25 210414 

6 12 29 22 - 112 -2 7 124 9 79 -34 210436 

1: · 14 29 11 - 111 -2 1: 111 le 52 E4 2C9B99 

6 14 29 11 - Ill -27 142 29 48 - 44 209169 

6 14 29 23 - 112 -2 e - 179 25 -2 - 65 209372 

e 14 29 24 -112 -28 - 174 27 - 12 -6 3 209280 

o 14 2q 2s - 112 -2e - 174 21 63 -5 209276 

t: 14 29 31 - 112 - 27 -153 30 - 38 -5 1 2C9142 

f 14 ?9 34 - 11! -2 7 - 140 21 -60 -46 20962E 

.... 

°' I ,_, 
0 co 



,,--- ( .. ~ ;,. 

> ~ 

VEHICL E l RADAR TABLE 

TRACKING TIME STATION ACQU!SITICN OA TA STAT I Cl\ TER~li'<ATICN CHA 

HRS MIN SEC DAY HRS MIN SEC RA DEC Al El V x y >ANG>' OAY HPS "'IN SFC RA DE:C AZ EL'; x y RANG E 

RDA - 02 l 12 9 6 l 3 17 29 - 114 - 27 - 141 18 - 62 - 48 ?oga99 r, 14 ?9 38 - 1!~ - 27 - 130 8 - 80 - 39 ·210357 
X- Y US 8 - 30 

HSK - 2 5 1 12 26 6 l 5 15 8 - 111 - 26 106 25 31 61 2og131 t 16 27 34 - 1 JC - 27 98 38 10 5 1 208415 
X- Y USB - 85 

H AW - 12 l 1; 25 6 1 5 15 17 - 112 -27 l <;; 3<; 34 - 47 2C88C> 6 16 27 41 - 111 - 2e 170 4C ll - 49 208407 
X- Y USB- 30 

STN - 0'1 l 12 23 6 l 5 1 ~ 26 - 1l2 - ? R - 168 24 -2~ - 03 209 3 4~ 6 It 27 4<; - l ll - 28 - 152 lG - 53 - 57 209465 
A- E USB150 

M~R -95 1 12 26 I: l 5 15 21 - 112 - n - 11> 2 25 - 13 - 60 2oo~c3 6 !6 2 7 53 -111 - 2e - 14 1 19 - 58 - 53 2094 9 3 
H- C USB2l0 

(j\ 
GOS-?~. 1 12 22 6 1 5 15 29 - 112 - 2~ - 162 25 o4 - l 6 2J9?S7 6 lf 27 51 - 111 - ze - 141 19 te - 31 2C9488 1 · 

X- Y USB - 85 I-' 
0 

TE X- 16 l 12 22 6 1 5 15 33 - 11~ - "27 - 143 24 - 53 - 47 209140 I: 16 ?7 55 - 112 - 27 - 132 14 - 7 2 - 40 2 0~783 \0 
x - v us~- 30 

"'IL - 71 1 4 7 6 I 5 15 15 - 111 - 2~ - !32 13 - 12 - 40 2cc;q4~ ~ lb 19 42 - 112 - 21 - 123 3 - 86 -33 210042 
X- Y USB - 30 

GWM - ?4 1 5 18 6 1 5 24 4 -111 - 27 ! 1 0 
, 

~ 7 - 29 211120 6 ! ~' 29 7 ? - 110 - 27 124 16 71 - 32 209749 
X- V USB - 30 

PKS - 06 0 37 30 6 1 5 50 4 - lll - h 1J4 30 5<; - 12 ?07690 A !f; 27 ,, - 1 lC -?.7 100 37 <; 2 - 8 208522 
H- D US~210 



VEHICLE RADAR TAdLE 

TRACK ING T !ME 

HRS MIN SEC 

CR0- 08 0 15 23 
X- Y USFl-30 

CR0-08 12 14 
X- Y USR- 30 

GWM - 24 12 15 
X- Y US8-30 

P!<S - 'l6 1 2 12 
H- D USB210 

H SK - 25 12 11 
x- Y use-s5 

HAW - 12 12 9 
X- Y USR- 30 

MAR - 95 11 43 
H-C USB210 

STN- 00 12 7 

A-E US!ll50 

GCS - ?9 11 57 
X- Y USB- 85 

TfX - 16 0 15 25 
X- Y USR - 30 

-- r--

STATION ACQUISITICN UATA 

DAY HRS Miiii SEC RA OEC AZ ELV x Y RAM;t 

6 16 12 ll - 110 - u 118 3 B7 -2B 20'l704 

e 11 13 10 - 110 - 21 112 16 13 -22 zoq6o5 

6 17 13 13 - llC -27 129 24 60 - 35 209102 

6 17 13 lB -1 10 - 77 95 47 43 -3 2~~017 

6 l 7 13 20 -1 10 -27 92 48 2 42 201c;e1, 

6 17 13 33 - 111 - 2P - 176 40 - 5 - 50 2J~>QO 

6 11 ! 3 42 -112 - 2s - ne 13 - 7! -47 2os11s 

6 17 l! 4J - 111 - 2fi - 143 14 - 67 - 51 2Q~~46 

f. 17 l~ 43 - 112 - 28 - !H 13 73 - 40 209711 

~ 17 1~ 47 - 'l~ - 27 - 12~ 6 -8 3 - ·;5 2l C! 4g 

,...--.._ 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ :OLV x Y RANGE 

6 16 27 ~l - 110 - 26 116 6 B~ -2 6 ·2102H 

6 l~ 25 24 - lcq - 27 !CB 30 59 -15 20B63 l 

6 18 25 2d -IO'l -27 \40 36 41 - 38 20831B 

o 1e 25 ;c - 1c~ - 21 86 61 29 2 2C7352 

~ 111 25 31 - 109 -2 7 Bl 62 -5 28 207344 

6 l~ 25 42 -110 - 28 - 157 !6 -2 8 - 48 208318 

6 18 2 5 ?5 - 110 -28 - 127 3 - 86 - 37 210158 

6 lR 25 5C - 110 -?8 - 131 5 -83 -41 210058 

6 :o 25 4C - !IC - 28 - 127 !15 -53 21017C 

6 17 >? 12 - 112 -2 7 - 12; -Ee - B 209529 

,.. ~ ~ 

?' 
...... 
...... 
0 



c 

VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

CR0- 08 12 20 
X- Y USB- 30 

GWM - 24 12 24 
X-Y USB - 10 

HSK - ?5 11 23 
X- Y USB - 85 

PKS- % 12 22 
H- D USB210 

HAW - 12 12 21 
X- Y USB-10 

CR0- 08 0 12 
x- v us~ - 30 

PKS - Q6 0 2 
H- C USB 210 

GW"-?4 0 2 
X- Y USB - 30 

HSK - ?5 0 1 2 
X- Y USB- 85 

HAW - 12 0 47 
X- Y USB - 30 

/" 

STATION ACOUISITIGN DATA 

DAY HRS MIN SE' C RA CEC Al E'l V Y RA ~Gt 

6 lQ 11 26 - 109 - 27 105 40 4q - 11 2'l80h~ 

6 1 q l l 3 2 - l O<l - 2 8 1 5 O 4 3 Z 8 - 4 0 2 0 7 q 4 3 

6 l<J 11 33 - 1cc; - 21 6P. 71 - 7 lA 207C47 

6 19 11 33 - 109 - 27 76 71 18 4 ~<.l7C41 

~ 1 q 11 48 - 110 - 28 - 146 31 - 42 - 4~ ?oe41c; 

6 n c; 39 - 10~ - 27 101 06 24 - 4 2()fc;14 

6 21 q 48 - 100 -27 - "2 Hl - 7 6 20~f54 

6 21 S 4'l - 10<; - 2A - 1 74 49 - 6 - 41 207446 

6 21 0 49 - 109 - 27 -44 78 - 8 - 8 206677 

2l l c • - 109 - ~fi - 127 13 -74 - 36 2~'241 

"' 

STATION TER~INATICN DATA 

DAY HkS MIN S EC RA DEC AZ EL V x Y RANGE 

6 20 z3 46 - 10s - 21 102 55 34 - 1 201302 

o 20 2' 56 - lCB - 28 170 48 8 - 41 2075 55 

6 20 23 56 -lC8 - 27 l 6 el - s 2 2C6748 

t " 20 23 5~ - 1(8 - 27 28 83 6 206730 

t ~() 24 c; - 109 - 28 - 134 21 - 62 - 4C 2C8890 

6 2\ 12 s1 - 1oe - 21 101 67 23 - 4 206743 

~ ?l 12 51 - 109 - 27 - 55 BC - 8 6 20651 2 

6 ?1 12 51 - 109 - 28 - 173 4S - 6 - 41 207302 

6 ?l 12 51 - 1c9 - 21 - 47 1e - e - 9 2C653o 

?l 12 51 - 109 - 2E -127 12 - 75 - 36 209138 

)i\ 
I-' 
I-' 
I-' 



( 
\ 

VEHICL E RA DAR TABLE 

TR ACK ING T !ME 

HR S MIN SEC 

HAW - 12 0 ~2 24 
X- Y 1.:Sll- 30 

C~0- 0B 8 59 
x- Y US'l-30 

GloM - 24 9 7 
X- Y USR- 30 

H SK - ?5 9 8 
X- Y USB- R5 

PKS - 96 9 8 
H-fl USB210 

CPO - OB 12. 41 
X- Y USB- 30 

HSK - 25 12 43 
X- Y US!l - 95 

PKS - <;o 12 43 
H- IJ USl\210 

GW~ - ?4 12 ~q 

x- v use- 30 

CR0- 08 12 35 
x- v US!! - 30 

26 JUL 71 PCH TO JET LAZ 60. l 

STATION ACCUISITION DATA 

CAY HRS Ml'< SEC RA DEC 4l FLV x Y R ANGF 

~ 21 13 7 - 109 - 28 - 127 12 - 75 -36 20S127 

b 2 1 13 - lCB - 27 101 h7 23 - 4 20~727 

b 21 1 3 7 - 109 - 28 - 173 4S -7 - 41 207?~8 

6 21 13 1 - 1C9 - 21 - 47 1a - e - s 2Ce522 

6 21 13 7 - 109 - 27 - 55 RO - 8 b 206499 

6 23 7 51 - 107 - 27 - 141 67 -2 - 2 21'>373 

b 23 7 57 - lC~ - ?7 - 86 57 - 1 - 33 2/6019 

6 23 7 ~8 - 109 - 27 - 8~ 57 - 13 () 2J'>~9~ 

6 n - lOB - 2e - 142 16 - 39 - 38 ?C7h~O 

7 5 58 -1 07 - 27 - 10? b2 - 27 - 5 c O ~~!' 

~ 

_STATICN TEPl'INATICN DATA 

DAV HP S I' I~ SEC PA CEC AZ El~ )( Y RANGE 

6 72 5 ~1 - 108 - 27 - 121 3 - 86 - 31 208940 

6 22 22 n - 107 - 27 !07 81 9 - 3 206501 

6 22 22 14 - lCE - 2e - 153 44 - 25 - 40 2075C4 

n 27 22 15 -1cg - 21 - 7e cc -6 - 23 206755 

6 27 22 15 - lCA - 27 - 81 .67 - 23 3 206730 

u 20 !2 - 1C6 - 27 - 1C2 73 - 17 - 4 }06390 

C 20 4C - 107 - 27 - 95 43 6 - 47 2C7320 

P. 20 41 - 1C7 - 27 - se 43 - 47 - e 2C73CE 

o 2~ 4C - 101 - 2a - 13c 2c - 57 - 35 208140 

:o '' - 1C6 - 27 - 104 47 - 42 - S 206893 

.. ' -. . } 

<;' ...., ...., 
I\) 



c ( ~ 

VEHICLE R~OAR TABLE 

TRACKING TIME 

HRS MIN SEC 

PKS - 96 0 17 54 
H-0 USB210 

HSK - 2 5 l2 34 
X- Y USB-85 

G~M - ?4 12 2c; 
X- Y USB- 10 

ACN - 75 0 3 7 57 
X- Y USB- 30 

ACN - 75 12 2 9 
X- Y USB - 30 

CR0 - 08 I 12 43 
X-Y lSB-30 

HSK - ?5 0 50 19 
X-Y USB - 95 

C Yl-04 6 5 
X-Y USd - 30 

MAD - 23 5 6 
X- Y USB - 85 

MA0- 2 3 14 29 
X-Y US!l - 85 

~ 

STATION ACQUISITICN DATA 

DAY HRS MIN SEC RA CEC Al EL V x Y R A"lGE 

7 6 - 107 - 27 -103 34 - 56 -1 0 207617 

7 - IC7 - 27 - IOI 34 16 - 55 ?07639 

7 t 9 - 107 - 2f - 12'5 17 - 70 -33 20E515 

7 4C 5 -1 05 -27 117 '37 - ?7 20°041 

7 45 - 104 -21 111: 21 67 - 24 208067 

7 3 4 17 - 106 - 27 -10 6 37 - 52 -13 207232 

7 4 18 - IG6 - 27 -1 15 11 h4 - ~3 20~60! 

7 3 ID 11 - 104 - 28 124 ae - 34 2us1c;1 

7 11 !6 -1 04 - 2e 111 d'5 4~ 2 ·~~741 

7 4 50 to - 103 - 2P 101 !5 1; 21 2~8?21 

.-. 

STATICN TERMINATICN DATA 

!)AV HPS "IN SEC RA CEC Al El V x Y RANGE 

7 23 55 - 101 -~7 - lC4 3C - 59 - tl 206946 

7 2 IA 36 -106 -27 -JO<; 20 42 - 62 208216 

7 2 lE lE - lCe - 28 - 119 -87 - 29 209215 

·1 18 - lC4 - 27 116 ll 7€ -26 208727 

7 4 16 14 - 1C3 - 27 118 36 50 - 23 2C7112 

7 4 16 59 -105 - 27 - 111 22 -67 - 19 207871 

7 54 ~7 - 105 -27 - 121 3 84 - 59 208016 

4 16 !c - 1C3 - 2e 132 14 72 - 41 208316 

4 16 22 - 103 - 2E 142 11 71: 37 208486 

6 :4 ze - IC2 - 2B 167 20 t<; 12 2C769€ 

(j\ 
I 
f-' 
f-' 
VJ 



VEHl(LE RADAR UBL E 

TRACKING Tl'4E STATION ACCUISITICN DATA STATIC~ TEP~INATICN CATA 

HRS '41N SEC DAY HRS ~IN SEC RA DEC AZ UV x Y RA"IGE DAY HRS l'llN SF.C PA OH AZ EL~ Y RANGE 

ACN - 75 12 41 7 5 44 - 103 - 28 122 46 39 -21 1066Cl 7 6 14 25 - 102 - 28 133 60 23 - 20 ·205935 
X- Y US P.- 30 

CYl - 04 12 38 1 5 47 -103 - 2R 140 ?l 59 -46 2 ~ 7~43 7 6 14 25 - 102 - 28 154 zq 3B - 52 2C7218 
X- Y USl3 - 30 

CR0 - '18 0 4q 53 7 5 2 16 -105 -21 - 114 12 - 76 -24 2 0 •2s ~ 7 ':2 ~ - 1C4 -27 - 118 3 - 87 - 28 207752 
X- Y US8 - 30 

80A - 02 12 25 7 1 0 5 - 10? - 28 128 5 d4 -37 208':'9 a 12 30 - 101 -2~ 138 15 68 - 4c 201131 
x- v USll- 30 

ACN - 75 12 35 1 o 15 -102 - 2e 150 67 12 -20 zo5653 7 e 12 SC - lCl - 28 - 168 70 - 4 - 20 20544S 
X- Y USB - 30 

CYl - 04 
X- Y USA - 30 

,.A0- ?3 

12 32 

12 33 

1 15 - 102 -2" 33 22 - 55 2 ·11;G4 7 !o c:; 0 

7 20 - 1 03 -28 "'" ? 2•17540 7 !7R 21 0 

7 12 411 - 101 -28 - 177 - 5 - 56 2C6730 

7 12 53 - 1c2 - 20 - 166 

34 

20 7C - 13 207478 

~ 
I-' 

~ 
X- Y USB - ~~ 

'41L - 71 0 27 3q 7 1 44 48 - 101 - 2e 124 ~6 -3~ 2 117357 R 12 27 - 100 - 2P. 128 8 80 -H 20818C 
X- Y USR- 30 

T~X - 16 0 40 28 1 57 57 - lJl - 2P, 125 4 85 - 3~ 2JE3C5 1 q 38 2~ - 100 - 28 130 11 76 - 3~ 20657C 
X- Y USR - 30 

~IL-71 0 40 23 7 58 2 - 101 - 28 13~ !5 69 -43 2176 60 7 3~ 25 - !CO - 28 141 21 59 - 47 206006 
X- Y US8- 30 

~ 
,,--..... 

1' ~-J 



~ ( ) 

VEHICLE RADAR TABLE 

TRACK ING TI ME 

HRS MIN SEC 

BOA - 02 0 40 22 
X- Y USB-30 

ACN- 75 0 40 s 
X- Y USB- 30 

CYl - 04 0 40 ·5 
X- Y USB- 30 

MA0 - 23 0 39 59 
X- Y USB - 85 

TEX-16 0 31 5 7 
X- Y USB- 30 

l'!L - 71 0 32 2 
X- Y USB- 30 

eoA - o? o 32 9 
X- Y UStl - 30 

CYl - 04 0 32 22 
X- Y lJSB- 30 

MA0 - 23 0 32 24 
X- Y USll - SS 

ACN - 75 0 32 24 
X- Y USB- 30 

~ 

STATION ACQUIS!TICN DATA 

DAY HRS MIN SEC RA CEC AZ ELV x Y RAl';G~ 

7 SB 3 - 101 - 2A 147 21 5S -S2 20732r, 

7 8 58 20 - 102 - 28 - 144 bS - ls - 20 20S444 

58 20 - 102 - 2e - 164 32 - 23 - S5 2067C9 

7 8 58 26 - 102 - 28 - 156 17 71 -23 207527 

26 JUL 71 JET TO HI LAZ 80.J 

<; 3~ 32 - 100 - 28 130 11 76 - 39 206569 

7 9 38 32 -lCO - 2~ 141 21 S9 - 47 20bCC6 

9 38 32 - 100 - 28 15~ 25 42 - 55 20~78' 

7 <; 38 32 - 101 - 2A - 155 29 - 37 - 52 205541 

7 9 38 32 -101 - 2s - 14e 14 74 - 31 20t4l~ 

7 <; 38 32 - 101 -28 - 132 S9 - 24 - 2C 2C4~1h 

.... 

STATI CN TERMINATICN CATA 

DAY HRS Mii\ SEC RA DEC Al fLV Y RANGE 

9 38 25 - 100 - 2P. 15S 2S 42 - 55 2C5780 

7 S 3E 25 - !Cl - 28 - 132 59 - 24 - 20 204314 

9 38 ?5 - !Cl - 2E - 15S ZS - 37 - 52 205540 

. 7 9 38 ?S - !Cl - 28 - 148 14 74 -31 20641C 

7 JO 10 2' -99 -2E 134 16 b8 - 42 207436 

IC 10 3? - 100 - 28 147 25 SC - SC 206949 

IC IC 4C - lCC - 28 162 27 31 - 58 206819 

7 JO 10 54 - !Cl - 2e - 14<; 26 - 47 - 5C ?0688C 

7 'O 10 S6 - 101 - 28 - 142 10 77 - 37 207780 

10 10 sc - 1c1 - 2e -126 53 -32 - 21 2cs6a2 

?' 
I-' 
I-' 
Vl 



VE'HICLE RADAR TABLE 

TR ACK ING TIME STATION ACQUISITION DATA 

HRS MIN SEC DAY HRS MIN SEC RA DE( AZ E:L V x Y RANGE 

MAR -95 12 2 8 7 10 56 16 -'19 -28 131 6 8> - 40 ?J7<;6:i 
H-D USB210 

GDS-28 12 28 7 10 56 16 -9 '1 - 28 131 6 Bl 49 201c;50 
.X- Y USA- 85 

TFX-16 12 32 10 56 18 - 100 - 78 143 23 55 - 47 206974 
X- Y USB-lO 

M IL -7 1 12 33 7 10 56 21 -100 - 2~ 157 29 34 - 54 206~1' 
X-Y USB- 30 

flDA - 02 12 34 7 IC 56 25 - 100 -2 8 174 29 11 - 60 206b2' 
X- Y LISfl - 30 

ACN-75 12 B 7 10 56 37 - !Cl - ?R - 121 43 - 43 -22 21595~ 
X- Y USB- 30 

CYl-04 12 30 7 10 56 37 - 101 - 28 - 119 20 - 6] - 4b 2 ~710• 

X- Y USB- 30 

MAD -2 3 0 'I 56 7 10 56 38 - 101 -2 8 - 133 4 84 - 46 21fl023 
X-Y USB - 85 

STN - 00 0 5'1 52 I l 8 52 - 99 -2 8 129 8e -39 207478 
A- E US8150 

HAW - 12 12 18 7 12 ~4 14 - 9fl -2 !' 122 3 96 -32 ''J78C:C 
x-v USR-3 0 

r ,...--.., 

j. 

STATICN TER~J~ATICN D~TA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

7 12 44 - ~8 -28 142 15 66 -50·20 1235 

7 12 8 45 -98 -2 8 142 15 71 36 207232 

7 12 8 5C - 99 -28 157 30 33 -53 206409 

7 12 ~3 -9 9 -28 175 33 8 -57 206269 

7 J 7 8 59 - S9 -2E - le~ 2~ - 2C -60 206506 

7 12 9 lC - 100 -2 7 - 117 2E - 59 - 24 2C6539 

1 :2 9 7 - 100 -28 - 129 9 - 78 -38 207594 

7 11 6 34 -101 -2 8 - 132 3 85 - 48 207594 

1 2 44 -9E -28 139 11 74 - 48 207483 

7 ) 4 t !2 - 97 -2E 13C le 7C - 38 20c937 

"' 
~ J 

~ 
I-' 
I-' 

°' 



( 

VEHICLE RADAR TABLE 

TRACKING TIHE 

HllS MIN SEC 

STN- 00 12 16 
A- E US8150 

MAR - 'l5 12 19 
H- D USB210 

GOS - 28 12 18 
X- Y USB- 85 

TEX - 16 12 15 
X- Y US8- 30 

Mll - 71 12 19 
X- Y USB- 30 

BCA - 02 12 1 7 
X- Y US8- 30 

ACN - 75 12 7 
X- Y USB- 30 

HSK - 25 12 32 
X- Y US8- R5 

HAW - 12 12 31 
X- V USB- 30 

STN-00 12 30 
A- E USBl.50 

,......--.. 
t 

STATION ACQLISITION DATA 

CAY ~S MIN SEC RA CEC AZ El V Y RANG E 

7 12 54 25 - 93 - ?8 148 16 61 -54 207077 

12 54 25 - 99 - 28 152 20 52 -56 20 6B 5l 

7 12 54 26 - 99 - 28 152 20 67 26 206846 

7 12 54 32 -99 -28 l6'l 33 16 - 55 206156 

7 12 54 37 - 99 - 28 -173 33 -11 -56 206168 

7 12 54 40 - 90 - 2R - 15e 26 - 3~ - 57 206544 

7 12 54 4~ - 100 - 27 -116 18 - 70 - 25 206S73 

7 14 52 15 - 97 - 27 116 II 67 62 2~7187 

7 14 52 24 - 'l7 - 28 137 24 57 -42 206418 

7 14 52 34 - 98 - 28 173 24 14 - 65 20t3SJ 

,. 

STATIC~ TER~INATIGN [ATA 

DAY HRS ~IN SEC RA DEC AZ ELV Y RANGE 

7 14 6 40 - 97 - 28 162 22 37 - 62" 206590 

7 14 6 44 - 97 - 28 167 2 5 25 - 62 206426 

7 14 6 44 - 97 - 28 167 25 64 12 206421 

7 14 6 47 - 98 - 28 - 173 34 - 10 -56 205980 

J 4 6 56 -98 - 28 - 156 29 - 36 - 53 206233 

14 57 - >E - 28 - 143 19 - 61 - 49 206799 

7 14 6 56 - 99 - 27 - 117 3 - 87 - 27 207721 

7 16 4 48 - 96 - 27 107 2~ 35 61 2C6288 

16 4 55 - S6 - 2E 151 33 ~7 - 47 20576E 

7 '6 5 4 -97 - 28 - !70 24 - 22 - 64 206267 

0\ 
I 
I-' 
I-' 
~ 



VEHICLE RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA 

HRS "IN SEC CAY HRS MIN SEC RA DEC AZ ELY x Y RANGE 

MAR -95 12 30 7 14 52 34 -98 -28 179 26 - 64 20621,9 
H-0 USB210 

GOS -28 12 30 7 14 52 36 - 98 -28 179 26 64 ?OfU3 
X-::Y USB- 85 

TEX-16 ) 12 30 1 14 52 41 -9 e -2 0 - 161 31 -2 s -5 4 205~c;1 

X-y USB-30 

Mil -71 i2 29 7 14 52 44 -9 8 - 28 - l4f 24 - 52 - 49 20638R 
X-Y USB-30 

BDA-02 53 7 14 52 45 -98 -2 8 -135 12 -73 - 44 20705?. 
X-Y USB-30 

PKS-96 12 31 1 16 5o 9 - 96 -21 104 31 58 - 12 205 1e1 
H-0 US8210 

HSK-25 12 26 16 50 13 -9 6 -2 7 102 32 18 56 2Q5724 
~ -Y USB-85 

GWM-24 12 23 7 16 50 13 -9 6 - 28 121 <; 80 -31 207032 
X-Y USB-30 

HAW-12 12 22 7 16 50 30 - 9~ -?8 162 37 2 2 - 49 20 5459 
x-v use-30 

MAR -Q5 12 20 1 16 50 45 - 97 -2 e - 154 21 -4 ~ -57 2062~0 
H-0 USB210 

~ 

STATICN TERMl~ATICN CATA 

DAY HRS MIN SEC RA CEC AZ ELll x Y RANGE 

1 le 5 5 -97 -28 -165 25 -30 -6 1° 206212 

7 16 5 6 -97 -2E - lt:5 25 64 -14 206209 

7 lt 5 11 - 97 - 28 - 146 25 -51 - 49 2C621<; 

7 16 s 12 - 97 -2e - 134 14 - 10 - 42 206798 

7 15 54 38 -97 - 28 - 126 - 86 -36 206981 

1 !8 3~ -~5 -2 7 97 45 45 -5 204956 

7 18 2 39 -95 -2 7 94 46 4 44 204921 

7 18 2 37 -<;4 -28 128 22 62 -35 206073 

7 ~ 8 2 52 -~5 -2P. -179 40 -1 -50 205196 

18 3 5 - 9~ - 28 - 140 14 - 69 -48 20657! 

... ~ ~ 

~ 
I 
...... 
...... co 



( r ~ 
~ 

VEH IClf RADAR TABLE 

TRACKING TIME STATION ACOUISITICN DATA 

HRS MH'l SEC DAY HRS MIN SEC RA DEC AZ El V x y Rt..NGE 

STN - 00 12 17 1 16 50 45 - 97 - 28 -159 21 - 43 - 61 206287 
A- E USB150 

GDS - 28 12 16 1 16 50 47 - 97 - 28 - 154 21 67 - 24 206274 
X- Y US8 - 85 

TEX- 16 12 20 7 16 50 49 - 97 - 2~ -137 18 - 64 - 44 206453 
X- Y USB- 30 

~ll -71 0 21 14 1 16 SC 54 - S7 -?8 -127 1 - 62 - 37 2 <) 1127 
X- Y US8- 30 

CR0- 08 0 57 36 7 17 4 56 - S5 -27 118 87 - 28 20664') 
X- Y USB- 30 

CR0- 08 12 25 7 I 8 4 8 21 - 94 - 21 110 24 65 - 19 205933 
X- Y USS- 30 

PKS - 96 10 42 18 48 27 - Q5 - 27 91 55 35 - 1 204500 
H- 0 USB210 

HSK - ?5 10 42 1 18 48 27 - 95 - 27 87 56 - 2 34 ?04490 
X- Y USB-85 

GwM - 24 12 29 18 4E ZS -95 - 28 135 31 50 - 37 20~537 
X-Y USij- 30 

HAW- 12 12 28 7 18 48 46 - S6 - 28 - 166 38 - la - 50 2~516? 
X- Y USB- 30 

" 

STATION TER~l~ATICN DATA 

CAY HRS ~IN SEC RA DEC AZ ELV x Y RANGE 

7 18 3 2 -96 - 28 - 145 15 - 65 - 52. 206510 

1 18 3 4 - S6 - 28 - 140 14 72 - 38 206567 

1 ~8 s - so - 2e - 121 1 - 81 - 36 206979 

.1 17 12 8 -S7 - 28 - 124 3 - 86 - 34 2063 3C 

18 2 33 - 94 - 27 114 14 15 - 23 2C6562 

1 20 0 46 -93 -27 106 38 51 - 12 205021 

19 59 9 -94 - 27 80 69 21 3 203877 

1 19 5S S -S4 - 27 73 69 - 7 20 203877 

20 0 5E -S4 - 2E l4E 41 31 - 40 204883 

zc 13 - S4 - 28 - 149 32 - 4C - 46 2C53i~ 

0\ 
I 
I-' 
I-' 
\0 



VEHICLE RADAR TABLE 

TRACKING TIME STATION ACQUISITICN DATA 

HRS MIN SEC DAY HRS lll!N SEC RA CEC Al ELY x Y RANGE 

GDS-2 8 0 30 15 7 1 8 48 53 -96 - 28 - 132 7 7q - 47 206835 
X- Y US9- 85 

MAR -q 5 0 2q 57 7 18 48 53 -96 -2 8 - 132 7 - 80 - 42 2:168 36 
H- D USB210 

STN-00 0 44 58 7 l 8 48 53 -96 - 28 - 136 9 - 7 7 -46 2 0673~ 

A-E US8150 

CRO-CI! 12 24 7 20 46 24 -S3 -Z7 104 48 4! - 9 2044SC 
X- Y USB- 30 

HSK -25 12 23 7 20 46 34 -94 -2 7 50 78 - 8 9 20370~ 
X- Y USB- 85 

PKS -96 12 20 7 2 c 46 37 -94 -27 63 79 10 5 20'16G2 
H- fl US8210 

GW'l-2 4 12 18 7 20 46 41 - 94 - 28 161 46 l 7 - 41 204562 
X- Y USB-30 

HAW-12 12 16 7 20 46 56 - 95 - 28 - 13~ 26 -5 4 - 43 215531 
X- Y tJSB- 30 

C RO-Oil 12 31 7 22 44 40 - 93 - 27 10~ 74 16 -3 2C3510 
X- Y US8 - 30 

HSK -25 12 31 7 22 44 49 -93 -2 7 - 67 72 ·- 1 - 16 20~531 
X- Y USB - 85 

,.----- ,.-....,,. 

STATICN TERMINATICN CATA 

DAY HPS MIN SEC RA DEC Al EL~ x Y RANGE 

7 l 9 19 8 - S6 -2 8 -128 3 85 -52. 205831 

7 19 18 51 -96 -2 8 - 128 -86 - 38 205835 

1 19 33 52 -95 -28 - 129 3 -86 ..:39 205867 

7 21 58 4P -92 -2 7 102 64 26 -5 203826 

21 58 57 - 93 -2 7 -35 80 -8 -6 203531 

7 21 58 57 -G 3 -2 7 - 42 82 -5 6 203509 

7 21 58 5<; -9 3 -28 - 177 4G - 3 - 41 204318 

21 59 12 - G4 - 28 - 129 14 -72 -37 206039 

1 23 57 lo -92 -2 1 171 ee c -2 20321o't 

7 23 57 lG - 92 -2 7 -84 59 - 4 -3 1 20373C 

" ,,. 

<j'\ 
...... 
f\) 
0 



t 
•· 

VEHICLE RADAR TABL E 

TRACKING TIME STATION ACQUISITICN DATA 

HRS MIN SEC DAY HRS MIN SEC RA CEC Al ELV x y RA~GE 

PKS - 96 12 12 7 7.2 44 4G -G3 - 27 -74 74 - 16 4 2035C6 
H- D USB210 

GWM - 24 12 28 1 22 44 53 - 9~ - z0 -1 62 47 - 16 - 41 2042S4 
X- Y lJ Sll- 30 

H~W - 12 0 14 B 7 22 45 - 94 - 21.< - 123 b - g; -3; 20c478 
X- Y USB-30 

CR0-08 12 23 ~ 0 42 44 -S2 - 27 - 106 BO - 10 -3 203177 
X- Y USB -30 

HSK-25 12 26 8 0 42 50 -92 -27 - 91 4S l - 41 203'l36 
X-Y USB-85 

PKS-96 12 24 8 0 42 51 -S2 -27 -9 4 50 - 40 -; 203S17 
H- 0 US1! 210 

GWI"- 24 12 15 8 0 4~ -S 2 -2 8 -13 5 3? - 4Q - 37 204724 
X- Y USB-3 0 

ACN-75 12 18 8 2 40 33 -89 - 27 11 7 4 Rb - 27 201>067 
X- Y USB- 30 

HSK - 25 12 32 ~ 41 - 91 - 27 - 105 Zb 28 - 60 204760 
X- Y USB- 85 

C R0 - ()8 12 29 ? 41 - 91 -27 - 10' 54 - 35 - 7 2035 1 1 
X- Y USB-30 

I- • ) 

STATION TERl"INATICN CATA 

CAY t-P.S "IN SEC RA DEC AZ ELll Y RANGE 

7 73 57 21 - 92 -27 - 88 bC -3 0 1. 2C37C9 

23 57 2C -sz -28 -144 39 -36 - 39 204495 

7 27 59 3~ -~4 -2E -122 - 86 -32 205853 

R 55 -91 - 27 - 101 t~ -2~ -5 2C3314 

8 55 le -91 -21 - 100 36 13 -5; 204414 

a· 55 lb -9 1 -27 -1 01 3t -54 -G 204409 

55 16 -S l - 28 -l2t lS -67 -3 4 205278 

R 52 52 -89 -27 llt lS 69 -25 205028 

F. 53 32 - 90 -27 - 113 13 59 -63 205377 

0 ~3 ;r, -GO -27 - 105 ~9 -5 0 - 12 204013 

cr-
1-' 
I\) 
I-' 



VEHICLE RADAR TABLE 

TRACKING T !HE STATION ACQUISITICN DATA 

HR S MIN SEC DA Y HRS Ill IN SEC RA CEC AZ ELV x Y RANGE 

GWM-24 0 33 38 8 2 41 10 -91 -28 -122 10 - 79 -31 205695 
X- Y USB - 30 

ACN - 75 12 25 8 4 38 26 - 88 - 27 117 29 58 - 23 20439~ 
X- Y USB-30 

( Yl - 04 12 19 8 4 38 35 - 88 -28 128 8 80 -37 2C554C 
X- Y USB-30 

MA0 - 23 12 18 8 4 38 40 - 89 -2 P 136 80 43 205616 
X- Y USB-85 

HSK - Z5 0 10 't9 8 4 38 58 - 90 - 27 - 119 5 80 -6 0 20573b 
X- Y USB- 85 

CR0-08 12 17 8 4 39 4 - 90 - 21 - 1oe 29 - bO - 16 204364 
X-Y USB-30 

ACN - 75 12 14 8 6 36 51 - 87 - 27 126 54 31 - 21 2030~2 

X- Y USB- 30 

CY!-04 12 15 A 6 36 54 - 37 - 28 147 26 49 - 49 204291 
X- Y USB- 30 

fo'AD - 23 12 13 8 ~ 36 5A - dB - ze 16C 19 70 19 204678 
X- Y USB - 85 

CRn-o~ o 10 9 8 6 37 10 - 89 - 27 - 117 5 - 84 -27 205476 
X- Y llSB- 30 

,....-- ~ ,.---... 

STATIC~ TERfo'INATIGN t•TA 

DAY HRS HIN SFC Rl DEC AZ El\I Y RANGE 

8 3 14 48 - 91 - 27 - 119 3 - 87 -29 . 20't783 

5 50 51 - 87 -2 7 12D 44 42 -2 1 2035C't 

50 53 - E7 - 2e 138 19 62 - 44 204732 

8 5 SC 57 - 87 - 28 149 15 73 29 204996 

8 4 49 47 - ~o -2 1 - 121 3 84 -59 205294 

5 51 22 - 89 -2 7 - 113 15 - 14 -22 2050't6 

7 49 4 - 86 - 27 145 66 14 -20 202526 

8 49 9 - e6 -2e 163 32 2s -54 203809 

8 7 49 IC -87 -2 8 175 22 68 4 204376 

B t 47 1e - E9 -21 - 11e 3 - 87 - 28 205072 

t 
) 

'l' 
I-' 
(\) 
(\) 



( ( ·~ 

VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

flDA - 02 0 0 37 
X- Y USB - 30 

ACN - 75 14 19 
X- Y USB- 10 

PDA - 02 12 18 
X- Y USfl - 30 

C Yl - 04 12 20 
X- Y USB - 10 

MAD - 23 12 22 
X- Y USB- 85 

MIL - 7! 6 53 
X- Y USB - 30 

TEX - 16 12 8 
X- Y USt3- 30 

~· ll -71 12 10 
X- Y USB - 30 

BDA - 02 12 10 
X- Y USB- 30 

ACN - 75 12 19 
X- Y USB- 30 

~ 
I-

STATION ACQUISITICN OATA 

DAY HRS "!IN SEC RA CEC AZ ELV x Y ~ A,_GE 

7 48 17 - 86 - 28 125 86 - 3~ 2'l 5421 

fl 8 32 54 -87 -27 169 70 4 -!<; 202418 

8 34 43 -86 - 28 133 ll H -42 H4SlC 

8 8 ~4 55 - 87 - 26 175 34 0 - 55 20~59? 

8 34 55 - 87 - 28 - 174 21 69 -6 204772 

8 ~ 4C 5 - 86 - 28 124 3 86 - 34 705088 

A 10 32 54 - d5 - 27 129 ll 76 - 38 ?04633 

8 10 32 58 - ~5 - 28 140 21 59 -46 204058 

s 10 J3 - ~5 - ZR 155 25 42 - 55 ?03320 

8 10 33 13 -86 -27 -132 59 - 24 - 20 202318 

.J. .. 

STATIC~ TERMINATION CATA 

'DAY HRS MIN SEC RA CEC AZ El~ y RANn 

8 48 54 - 86 - 28 126 86 - 36 205444 

8 9 47 13 - e6 - 21 - 148 67 - 13 - 19 202253 

~ 9 47 - es - 2e 145 2c 57 -5o 204194 

e c 47 15 - 86 - 2e - 167 33 - 19 - 54 2ri35c3 

fl q 47 17 - 86 - 28 - 158 18 7C - 21 204307 

9 46 58 - 85 - 27 132 14 72 - 41 204557 

8 11 45 2 -84 - 27 l4C 22 58 -45 203866 

11 45 - 84 - 27 154 2~ 38 - 52 203474 

8 11 45 13 - P4 -2~ 171 30 15 -59 2C3453 

1' 45 32 -fl5 - 27 -121 46 - 40 - 21 202722 

~ 
I-' 
I\) 
\.>I 



VEHICLE RADAR TABLE 

TRACK ING T IHE STATIQN ACQUISIT!CN DATA STATION TER"'INAT!CN CATA 

HRS "'IN SEC DAY HRS MIN SEC RA DEC AZ EL V x Y RA~GE DAY HRS HIN SEC RA DEC AZ HV x Y RANGE 

c Yl - 04 1 z 18 8 10 33 14 - Sb -2 8 - 155 3C -3b - 52 203554 11 45 32 -85 - 27 - 141 22 -5 7 - 46. 2C3862 
X- Y USB - 30 

"'A0-23 12 lb B 10 33 lb -8b - 28 - 148 14 73 - 31 204419 e 11 45 32 - 85 -21 - 135 6 81 -45 204774 
X-Y USB-85 

GDS -2B 0 9 30 8 11 35 31 - 83 -27 127 3 85 53 ~04507 e 11 45 -8 3 -2 7 12e 4 83 51 204870 
X- Y USB-R5 

'4AR - 95 0 CJ 3 8 11 35 55 - 83 - 21 127 Bb - 31 2ll45?b a i1 44 5e -83 -21 ·12e 4 84 -38 204871 
H-0 USB210 

BCA- 02 14 13 8 12 ?~ c; -84 -28 - 178 30 -4 -bO 2034C B 8 13 43 22 -R~ -27 - 160 27 -33 -57 203325 
X- Y USl! -3 0 

HAR - 95 
H- D USB?l 0 

12 19 ~ 12 ~O 49 - 84 - 2R 136 11 74 - 45 204372 8 13 43 8 -82 -2 1 149 20 55 -54 203721 
er' 

S TN-00 
A-E USB150 

12 18 8 12 30 49 - 84 - 28 l "\3 7 81 -42 204634 8 l' 4 3 - e2 - 21 145 i b b.4 -52 20391os 
I-' 
!g. 

GOS -2 8 12 17 8 12 30 50 - 84 - 28 l3b 11 74 43 204367 8 13 43 6 - 82 -2 7 149 20 b7 29 203715 
X-Y USB-R5 

T~X- lb 12 21 8 l2 30 52 - rl4 -28 150 28 44 - 50 20"\455 a H 43 12 -83 -21 l6b 34 2D -5 4 2029c;c; 
X- Y USB-30 

"IL - 71 1 z 19 8 12 3C 57 - ~4 - 28 lbb 32 21 - 55 2JJ>O~ 8 13 43 16 -d3 -2 7 -176 34 -6 -56 202978 
x-Y use-J o 

( ~ .--... 

~ 
.. 



( ·~ 

VEHICLE RADAR TABLE 

TRACK ING TIME 

HRS "IN SEC 

ACN - 75 12 23 
X- Y USB- 30 

CYl - 04 12 18 
X- Y USB- 30 

HAW-12 12 4 
X- Y USB - 30 

STN - 00 t2 7 
A-E USR150 

GDS-78 12 6 
X- Y USB- 85 

MAR - qs 12 4 
H-D USR2t0 

HX-16 12 7 
X-Y USB- 30 

"IL - 71 12 l 0 
x- v USR-30 

BCA-02 12 11 
X-Y IJSB- 30 

ACN-75 0 33 33 
X- Y USB - 30 

'~ 
t; 

STATION ACQUISITION OATA 

DAY HRS MIN SEC RA DEC AZ EL V x y RAl'<GE 

8 12 31 6 - BS -27 - 118 36 - 51 - 22 203 041 

8 12 31 11 - 85 - 27 - 13~ 15 - 70 -41 20 4121 

8 14 28 5<; - 82 - 27 125 10 77 -34 204172 

14 zq 11 - 8' - 21 1s5 2c 49 -58 201 ;,1q 

B 14 ?9 12 -83 - 27 15<; 24 65 J <; 20 33 80 

'I 14 29 13 - 83 -27 15<; 24 3R -59 2033e4 

14 29 17 - 81 - 27 178 35 2 -55 202B!S 

R 14 2Q 22 -83 - 27 - 164 32 - 24 - 54 20 ~ <;49 

1 4 ?<; 24 -B4 -27 -14S 7.3 - SC - 52 2034?'1 

14 2Q 25 - A4 - ?7 - 116 10 - 79 -25 204117 

~ .. 

STATION TER"l~ATICN C~TA 

DAY Hl'.S MIN SEC RA CEC AZ ELV x Y RANGE 

8 13 43 3C - €4 - 27 - 115 20 - 68 -24 203714 

8 11 43 3C - €4 -2 7 - 123 4 - 86 -33 204694 

1 5 41 - P.l -2 1 134 23 6G -4c 20332e 

3 15 41 IE - f2 ~27 171 25 2C - 64 2C3220 

8 15 41 19 - 82 - 21 11t 21 63 4 203082 

e 15 41 18 - e2 - 21 176 21 8 - 6= 203086 

8 15 41 23 - E2 - ?7 - 163 33 - 24 -53 202784 

8 I 5 41 32 - 82 -27 - 148 2t - 47 - 4<; 203152 

~ 15 41 34 - 82 - 27 - 136 15 - 69 - 44 203803 

1:; 58 - 84 -u - l 16 3 - 87 - U 2C328<; 

0\ 
I 

IU 
\JI 



VEHICLE RADAR TABLE 

TRACKING TIME 

HRS "IN SEC 

HSK - 25 0 28 10 
X- Y USB- 85 

HSK - ?.5 12 20 
X- Y USB- 85 

HAW- 12 12 21 
X- Y USB- 30 

STN - 00 12 22 
A- E USB150 

GDS - 7.B 12 21 
X- Y USB- 85 

M AR - 95 12 23 
H- D USB210 

TFX - 16 12 25 
X- Y USB- 30 

"IL - 71 12 24 
X- Y USB - 30 

BDA - 02 O 27 27 
X- Y USl\- 30 

G~M -24 0 16 46 
X- Y USB - 30 

r- r-
,I 

STATION ~CQUISITION DATA 

CAY ~S Mil\; SEC RA DEC AZ EL~ x Y RANGE 

I\ 15 12 25 - 81 - 26 120 3 84 60 203347. 

8 lb 26 43 - ~l - 26 111 17 50 64 2035S7 

A 16 26 56 - 81 - 27 143 30 47 - 44 202859 

16 27 6 - 82 - 27 - 17A 25 - 4 -6> 201084 

R 1 ~ 2 7 - 8? - 27 - 171 27 63 - 7 202991 

lo 27 I\ -82 - ?7 - 173 27 - 14 - 62 207.995 

8 lb 27 10 - 82 - 27 - 152 2S - 40 -51 202872 

8 16 27 12 - 82 -27 -13S 20 - 61 - 45 2~3367 

8 16 27 16 - 83 -27 - '.2~ 7 - 81 - 3 8 204102 

17 2C 18 -80 - ?6 1111 37 -28 20BH 

...--.... 

STATION T E R~INATIC~ DATA 

· OAY HRS MIN SEC RA CEC AZ ELV x Y RANGE 

8 1 5 40 54 - Bl - 26 116 B 13 b ? 204183 

8 : 7 39 3 - eo - 26 102 30 20 58 202113 

17 39 17 - 80 - 27 1 59 38 25 - 48 202317 

17 39 ze - e1 -21 - 161 2 3 -37 - 61 203010 

8 17 39 2€ - 81 - 27 - 1 56 23 65 - 22 203049 

17 39 31 - e1 - 21 -156 z3 - 43 - 57 2030 55 

R 17 39 35 - 81 - 27 -13~ 21 -6C - 44 203204 

17 39 36 - 81 - 27 - 128 9 - 78 - 37 20386 5 

R le 54 42 - 82 - 27 - 125 3 - 86 - 35 203132 

l 7 39 4 - 79 - 27 llS 7 82 - 29 203995 

... ) . 

0\ 
I ,_. 
I\) 
0\ 



r-- ... 

VEHICLE RADAR TABLE 

TRACKING TIME 

HRS "IN SEC 

CR0- 08 12 
X- Y USB - 30 

PKS- % 12 3 
H- D USB210 

HSK - 25 12 0 
X- Y USB- R5 

GioM - 24 12 2 
X- Y USB- 30 

HAW- 12 12 4 
X- Y USR- 30 

S TN - 00 12 2 
A- E USR150 

GDS - 28 12 3 
X- Y USR - 85 

M AR - 'l 5 12 4 
H- 0 USR210 

TEX - 16 3 
X- Y USB - 30 

CR0- 08 12 19 
X- Y USB - 30 

,,.--....... 
" 

STATION ACQUISITICN DATA 

DAY HRS MIN SEC RA DEC AZ FLI/ x Y RANGE 

18 24 54 - AO - 2t 116 7 83 -25 20'915 

8 18 24 59 - 80 - 26 99 38 52 - 7 20?202 

8 lg 24 60 - 80 - 26 97 ><; 8 51 202157 

18 2 5 2 - 30 - 27 123 16 71 - 32 20'337 

8 18 25 20 - BO - 27 172 40 10 - 49 202074 

B 18 25 29 - Sl - 27 - 151 19 - 54 - 56 203151 

s 18 ?5 3c - a1 - 21 - '4e 19 08 -32 20 :111 

18 25 31 - 91 - 27 - l4t 19 - 59 - 52 2031BO 

18 25 l4 - Hl - 27 - l~l 13 - 73 - 39 2034AA 

20 22 52 - 78 - 26 107 31 5e - 14 2J,3?6 

·; 

STATION TERMINATION DATA 

"DAY HRS MIN SEC RA CEC AZ El~ x Y RANG E 

B 19 36 55 - 78 - 26 110 21 68 -18 202944 

19 37 2 - 79 - 2t 9 1 52 38 a 201464 

1<; ~7 - 7<; - 26 87 51 -2 37 201442 

l <; 3 7 4 - 79 -27 132 3C 53 - 35 20246e 

19 37 23 - 79 - 27 - 168 40 - 13 - 49 2(1964 

s 19 37 11 - eo - 21 - 131 12 - 73 - 46 203485 

19 37 33 - ea - 21 - 133 lC 76 - 46 203 5 77 

19 ~7 35 - ec - 21 - 133 10 - 76 - ~3 2c3 5 e z 

19 29 3q - 80 - 27 - 122 3 - 86 -32 203576 

~ 21 35 11 - 77 - 26 102 46 4 4 - 8 20147 6 

C("' 
I-' 
I\) 

-....l 



VEHICLE RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

HSK - 25 12 21 
X- Y USB- 85 

PKS - 96 12 21 
H- 0 USB210 

GWM - 24 12 18 
x- Y USB- 30 

HAW-12 12 21 
X- Y USB - 30 

STN- 00 0 12 17 
A- E USB150 

CR0 - 08 12 9 
x-Y US'l - 30 

PKS - % 12 8 
H- D USB210 

HSK - 25 12 1 
x- Y USB- 85 

GWM - 24 12 b 

X- Y USB- 30 

HAW- 12 12 1 
X- Y IJSB- 30 

r ~ 

STATION ACQUISITION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

8 20 22 59 - 79 - 26 78 62 -6 27 201053 

8 20 22 59 - 79 - 26 84 62 28 3 20105€ 

8 2 0 23 ' - 79 - 27 140 37 4C - 37 201~8' 

8 2C 23 19 -80 - 27 - 156 37 -29 - 47 20?008 

a 20 23 24 - 0c - 21 - t3c 5 - 84 - 3<; 203760 

8 22 21 7 - 77 - 2c 100 56 33 -6 2009qA 

A 22 21 17 - 7A - 26 18 83 2 7 2~0432 

B 22 21 18 - 7B - 26 <; 80 - !0 2 20045 3 

8 22 21 23 - 79 - 27 172 so 7 - 40 2'.ll2C3 

s 22 21 3f - 1<; - 21 - 132 21 - 63 - 3Q 2n2567 

STATION TER~INATION CATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

8 ?l 35 19 - 78 - 26 53 75 - 9 12 200634 

8 21 35 21 - 78 - 26 63 76 13 6 200622 

21 35 21 - 78 - 27 156 47 21 - 39 201442 

A 71 35 ~9 - 79 - 27 - l4C 2~ - 5C - 43 202300 

0 20 35 41 - ec - 21 -120 - Ef - 37 2C3227 

8 23 33 16 - 7f -26 <;7 71 18 - 2 200453 

23 33 25 - 77 - 26 - 64 75 - 13 6 200395 

R 23 33 24 - 77 - 26 - 57 73 - 9 - 14 200422 

23 13 2S - 77 - 2f - 165 4<; - 13 - 39 201117 

z; 33 43 - 10 - 26 - 123 9 - BC - B 203182 

~J 

)'\ 
t-' 
I\) 
(X) 



·~ ,,..--.-...... 
c 

VEHICLE RACAR HBLE 

TRACKll\G TIME STATION ACCUISITICN DATA 

HRS MIN SEC DAY HR S MIN SEC RA CE:C AZ E:l V x y RANGE 

CR0 - 08 12 21 9 o 19 12 -1 1 - 26 99 d2 8 - 1 2002C~ 
x-v u s e- 30 

HSK -25 12 19 9 0 19 18 - 77 -2 6 -74 65 - 7 - 24 2004Q3 
X- Y USB - 85 

PKS - % 12 21 <; 0 19 19 - 77 - 26 - 79 66 - 24 4 2J04l1 
H- 0 USB210 

GW'4 - 24 12 17 9 o 19 26 - 11 - 26 - 151 44 - 26 ->9 2011 76 
X- Y USB- 30 

CR0-08 12 3 9 2 17 31 -7 6 - ze - 97 12 - 1 e - 2 20ocqo 
X-Y USB - 30 

HSK - 25 12 q 2 17 34 - 76 - 25 - 94 41 - 48 201 U5 
x-v use- 85 

PKS - Q6 a 20 q 2 17 34 -7 6 - 2~ - 96 42 - 48 - 4 201049 
H- 0 USB210 

GW'4-'4 11 60 q l 1 45 -76 - 20 -12g 26 - 58 - 34 201gc9 
X- Y US!'- 30 

ACN -7 5 12 16 9 4 15 5 -7 3 - 2~ '!4 !l 77 - 24 20?444 
X-Y USB - 30 

HSK - 25 12 17 9 4 15 28 - 75 - 25 - lOE lq 42 - 64 20201' 
X-Y USB-85 

• • ~ 

STATICN TERMINATICN CATA 

·DAY HPS MIN SEC RA DEC AZ El V y RANGE 

9 31 3? - 76 - 26 - 97 82 -6 - 1 200077 

9 31 37 -76 -2 5 - 87 51 -2 -3S 2C0809 

9 31 4C - 76 - 25 - 90 52 -38 0 200787 

Q 31 43 -7 6 -26 - 135 3o - 45 -36 201514 

s 29 34 -75 - 25 - 99 56 -3 3 -5 200381 

9 29 35 -1 5 -25 - 102 2e 22 -60 201638 

s 3 17 55 - 75 - 25 - 102 30 -SS -lC 200963 

Q 29 45 - 75 - 26 - 121 13 -75 - 30 202477 

q 27 22 - 72 - 25 114 27 61 -2 1 201441 

9 ?1 45 -74 - 25 - 116 6 77 - 6 3 202662 

'(' 
I-' 
I\) 
\0 



VEHICLE l RADAR TABLE 

TRACKING Tl"E STATION ACCUISITJCN DATA STAHn TER~JNATICN CATA 

HRS MIN SEC DAY HRS ~1"1 SEC RA CEC AZ ELV x y R A1'jGf ·DAY HPS Ml~I SEC PA DEC AZ EL~ x y RAN(E 

C R0 - 08 l 12 18 9 4 1 5 30 - 75 - 2? - 1 O! 46 - 43 - 8 20C646 9 5 27 48 - 74 - 25 - 10": 31 - se - 13 201243 
X- Y USR - 30 

"AD- 2 3 c 29 55 9 4 57 34 -73 - 26 12E 3 85 52 20 to< 0 ~ 5 27 3C - 7? - 2 6 133 7 80 4t 20255S 
X- Y USB - A5 

CY I - 04 0 25 57 q 5 I 29 - 73 - 26 121 3 R 7 -31 2Cl 71 C 9 < 27 ?f -72 - 26 124 e El - 34 20253C 
X- Y USB - 30 

ACN - 75 I 12 2 Q t 13 n - 7~ -?5 116 3' 50 - 20 200Bl5 c; 7 25 15 - 71 - 25 121 52 34 - IS 2C004S 
X- Y USR - 30 

c ¥! -04 I 11 58 <; 6 13 23 - 72 - 2t 111 J 6 70 - 39 201949 q 7 25 21 - 71 - 26 143 26 51 - 4t 2Cl242 
X- Y US B- 30 

"AD - 23 1 11 59 9 6 13 28 -n - n 14 2 1 3 74 37 202097 9 7 25 27 - 72 - 26 156 20 68 22 2Cl583 
X- Y USR - 85 <(\ 

(R0 - 08 l 12 l 9 6 13 39 - 74 - 25 - )QC 21 - ;d - 17 20 J 6 40 c; 7 25 4C - 73 - 24 - 114 6 - 83 - 24 202382 1--' 
x- v us~- 30 

\..)J 
0 

26 JUL 71 HI TO ~NT LAZ RO.! 

AC"l - 75 7 41 25 q 7 5g 17 - 7Z - ? 5 127 59 U - 18 2CC3>G ~ : s 39 41 - n - u - 116 3 - e7 - 26 191206 
X- Y USB - 30 

C Yl - 14 6 ?8 15 q 7 58 2? - 72 - ?I- l 5 I ~o 4C - 49 2'J\5J? c; ! 4 26 37 - 71 - 26 - 122 3 - 86 - 32 l 930 72 
x-v usq - 30 

"° AD-2 J 4 59 3 9 7 5g 25 - 1? - ?6 164 Z2 67 15 201St3 q 12 57 28 - 71 - 27 - 12<; 3 85 - 51 195336 
X- Y US8 - 85 

( ( ,,..--..... 

('> ~ o• 
.. 
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VFHICLE RADAR TABLE 

TRACKING TIME STATION ACQUISITICN DATA 

HRS MIN S EC DAY ~S MIN SEC RA DE:C AZ El V x Y RANGE 

BDA- 02 8 52 9 8 36 ll - 71 - 26 123 81> - 33 202120 
X- Y USB- lO 

Mll - 71 9 15 18 q 9 28 46 - 71 - Zf 122 86 - 32 20C7C4 
X- Y USR - 30 

TEX - l 6 9 19 59 9 10 33 37 - 71 - 26 122 86 - 32 198977 
X- Y USB - '10 

GCS- 28 8 31 33 q 12 15 28 - 72 - ~6 1?6 85 54 196415 
X- Y USB- 85 

MAR - 95 8 30 8 9 12 15 5C - 72 - ?6 120 86 - 3c 196407 
H- D USB210 

STN- 00 15 9 q 12 44 25 - 72 - 26 127 86 -37 !95677 
A- E USB150 

HAW - 12 9 48 51 q 14 23 32 - 71 - 26 120 87 -30 P~036 
X- Y USl\- 30 

HSK - 25 14 4 9 ' . 5 50 39 - H - 25 llS 84 61 190009 
X- Y USB - 85 

GWM - 24 10 29 47 q 17 51 46 - 71 - 2t, lP 87 -2 8 18777' 
X- Y USfl- 30 

PKS - 96 q 12 14 9 18 17 45 -7! - 26 10~ 30 59 - 11 19554C 
H- 1) USB210 

.._ •j 

STATIC~ TER~l~ATICN CATA 

OAY HRS MIN SFC RA DEC Al E:l V x Y RANGE 

9 17 79 12 - 73 - 27 - 125 -86 - 3~ le84lc 

q 18 44 -73 - ?7 -123 3 - 86 - 33 186438 

9 l9 53 '15 - 73 - 27 - 123 3 - 86 -33 1<4565 

9 20 47 - 73 - 27 - 127 3 85 - 53 183090 

9 20 45 5e - 73 - 21 - 121 3 - 86 - 37 183207 

c ?C 59 34 - 73 - 27 - 128 - St - 3E le2831 

Jo 0 17 23 - 73 - 27 - 121 3 - 87 - 31 177401 

1 0 53 43 - 72 - 26 - 121 84 - 59 167601 

JC 4 2! 33 - 72 - 27 - 119 3 - 87 - 29 170357 

10 zq 59 -72 -26 -104 3C - 59 - 12 170350 

~ 
I-' 
\>I 
I-' 



VEHICLE RADAR TABLE 

Tll ACK ING T !ME STATION ACQUISITION DATA 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ EL I/ x y P ANGE 

CQ0 - 08 13 10 8 9 18 37 55 - 71 -2 6 117 3 87 - 27 186574 
X-Y USB-30 

ACN - 75 !2 0 3 10 47 11 - 70 - 27 117 3 87-27171376 
X- Y USB-30 

C YI - 04 9 11 44 10 5 14 60 - 10 -2e 124 3 86 - 34 16875<; 
X- Y USB - 30 

MA0 - 23 7 36 14 10 5 15 54 -7 0 -2 8 131 3 85 49 16a729 
X-Y USB - 85 

BOA - OZ 8 39 16 10 8 48 33 - 69 -? 8 126 3 86 -36 162176 
X- Y USB- 30 

M!L - 71 q 4 28 10 9 40 44 - 6'l - 28 124 3 8b - 34 160516 
X- Y USB - 30 

TEX - 16 9 q 15 10 1 0 45 44 - 69 - ?P 124 86 -34 158411> 
X- Y USB- 30 

GIJS - 28 9 l 3 40 10 12 31 35 - 69 - 29 12'l 3 as 51 15492? 
X- Y USll - 85 

MAR - Q5 8 !2 59 10 12 31 bO -b~ - 29 lZ'l 96 -3 9 l 54GC 8 
H- D USB210 

STN-00 7 56 6 10 l 3 43 - b<; - 29 130 66 - 40 153910 
A- E US8150 

,..-...., 

STATICN TER~INATICN CATA 

·DAY HRS MTN SEC RA DEC AZ ELV x Y RANGE 

10 48 3 - 72 -2 7 -118 - 87 -2 8 1(:4086 

lo 15 47 14 - 11 - ze - 110 3 - 87 - 28 l4820'l 

iO 14 25 44 - 71 - 2'l - 125 3 - 86 - 35 151010 

10 1 2 52 -71 - 2'l - 133 86 - 47 l5423C 

10 17 27 49 - 70 -29 - 127 - 86 -3 7 14460<; 

lC lA 45 12 - 70 - 29 - 126 - 86 -!6 l4177't 

10 19 54 •<; - 70 - 2<; - 125 3 - 86 - 35 l)ql65 

lo 20 45 16 - 69 -zq - 130 3 85 -5 0 137251 

10 ?O 44 5~ - 69 - 2<; - 130 3 - 86 -40 137262 

lC 2C 57 4' -t<; -3C - 131 3 - et: - 41 136770 

.... 
., ~ 

~ 
I 

I-' 
\..N 
I\) 
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VEHICL E l RADAR TABL E 

TRACKING T !ME STATION ACQUISITION OITA STATIC~ TFR~INATICN D~TA 

HRS MIN SEC OhY HRS MIN SEC RA DEC Al EL V x y RANGE ·DAY HP~ l'IN SEC RA CEC AZ EL~ x y RANGE 

HAW - 12 9 40 l 10 14 42 11 - 68 - 28 172 1 86 - 32 150477 11 0 ?2 11 - 69 - 30 -124 3 - 86 -34 126665 
X- Y USB - 30 

HSK - 25 14 23 36 lf) 15 53 0 -6 R - 27 I?? 3 d4 5B 14ec1c l' t lh 36 - 67 - 29 - 124 3 85 - 56 113309 
X- Y USfl - 85 

G~M - 24 lC 25 38 10 18 4 56 - 67 - ZS 12( 3 87 - 30 14~?~0 11 4 30 34 - 68 - 3C - 122 3 -Bl: - ;2 llECSl 
X- Y US?.- 30 

PKS - 96 9 23 41 10 18 23 44 - 67 - 2A 105 30 5q - 13 141044 11 l 47 2~ - 68 - 29 - 107 3C - 59 - 14 118468 
H- 0 USB210 

C P0 - 0 8 H 25 3 10 1 e 44 s - 6 7 - 2 I\ llq 3 a1 -2q 141823 11 F. 9 12 - 67 - 29 - 121 3 - 86 -:ll 106019 
X- Y USll-30 

A(N - 75 12 10 6 11 4 2 55 - 64 - zc 11 s 3 87 -29 11~315 1. 1 '6 1 3 1 - 1:4 - 32 - l2! ' - 81: - 31 E233<; 
X- Y USB - 30 0\ 

I 
CYl - 04 8 'i:l 1 !l 5 42 ?6 -64 - 31 12 7 l 86 - 37 ll46bl l I l 4 35 21: - 1:4 - 33 -13C 3 - e6 -4C 67967 I-' 

x - v us~ -30 \.)J 
\.)J 

'4AD - 23 6 58 8 11 'i 51 15 - 65 - 31 1 JC 3 96 44 114457 11 12 49 n - 64 - 33 -139 3 81: - 41 936CO 
x - v us~-8~ 

BCA - 02 R 11 13 II 9 23 38 - 6~ - 32 I 31 3 8C -41 10 43~~ 11 l 7 o4 51 -u - 34 - 134 3 - 86 - 44 77384 
X- Y USB - 30 

'41L - 7t R 41 40 11 l 0 15 1 1 - 62 - l,2 lzq l R6 - :l9 la IA 19 11 Ip ?t 5 1 - 62 - 34 - 132 3 - 81: - 42 72196 
x-v us~-10 



VEHICLE RADAR TABLE 

TRACKING TIME STATION ACOUISITIGN OATA 

HRS MIN SEC DAY HRS MIN SEC RA !JEC AZ ELV x Y RANGE 

TEX-16 8 46 52 11 11 21 41 -62 - 32 129 3 86 - 39 98426 
X- Y USB - 30 

GDS - 28 7 33 11 11 13 17 25 - 61 -33 134 3 86 46 9228t 
X- Y USB-85 

MAR-q5 7 32 16 11 13 17 54 -61 - 33 1'4 3 86 - 44 92250 
H- !l USB210 

STN-00 7 8 50 11 13 51 4 - 61 - 33 136 3 86 - 46 9C44l 
A- E USll150 

HAW-12 <; 27 2 11 15 24 13 - 59 - 33 127 3 S6 - '37 ~5185 

X- Y USB-30 

HSK-25 14 37 49 11 16 13 s2 - 5<; - ~o lzt 3 85 54 82294 
X- Y USB - 85 

GWM - 24 l! 5q 42 11 18 53 25 -56 -33 125 86 - 35 72421 
X-Y USB- 30 

PKS-q6 11 52 28 11 IR 56 14 - 56 - 32 !ID 30 58 - 18 70724 
H- 0 USB210 

CR0- 08 11 31 34 11 19 17 9 - 56 -31 124 86 - 33 7(882 
X- Y USB- 30 

,,--..., 

STATION TERMINATION DATA 

'DAY HRS MIN SEC RA CEC AZ ELV x Y RANGE 

11 20 8 33 - 61 - 35 - 132 3 - 86 -42 6741t5 

l! 20 50 35 -60 - ~6 -139 3 86 - 41 64552 

11 20 SC IC - 60 - 36 -13~ 3 - 85 -49 f:4581 

11 20 59 5~ - ~<; - 3t - 141 3 - 85 -51 63901 

12 c 51 15 - 55 - 38 -133 3 - et: - 43 46071 

12 I> 51 41 es 46 23 3 - 87 23 2058 

' · 2 1:- 53 7 124 -36 128 3 86 - 38 1722 

12 c 48 42 61 u 12 30 l<; 58 1681 

12 6 4~ 4~ CJ<; 81 3 87 <; 2757 

~J 

C(' 
I-' 
\.>I 
+ 
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VEHICLE I RADAR TABLE 

TRACKING TIHE 

HRS MIN SEC 

BDA•02 I s 19 
X•Y USB-JO 

cyl-oq I s 2J 
x-y usB-30 

ACN•7S I s 20 
x-y USS•JO 

MAD•23 I s i 3 
x-v use-es 

MIL•71 0 J6 2 

x-y uss-30 

MIL•71 I s 2 
X•Y USS-30 

TEX•16 I q 611 
X•Y USS-30 

SDA•02 I q 60 

X•Y USS-JO 

CYl•oq I s • 
X-Y USS-JO 

MAD-23 I ~ 60 
x-Y uss-as 

~ 
.._ • ~ 

TABLE 6 -ill. - MISSION RADAR TIMELINE - Continued 

(f) LM acquisition and termination during descent - 3° minimum elevation 

LM FROM SEP TO POI 

STATION ACQUISITION DATA STATION TERMINATION DATA 

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

q q I 7 37 -·~q -20 120 8 80 •JO 216016 q s 22 So •JU •21 1 J1 19 u •38 215378 

q q I 7 q5 -l~q -20 JO I 39 22 -q7 21U23 ~ s 23 7 -J~l -21 180 ~I o -~9 21~21q 

q ~ I 7 52 -·~~ -20 132 72 ·~ -12 2132S8 ~ s 23 12 -1~3 -20 -11s 79 -· -12 21315~ 

~ ~ 17 S6 -·q~ -21 17 6 29 61 ~ 21~831 ~ s 23 9 -1~J -21 -168 28 62 -11 21qee~ 

~ ~ ~6 s~ -1qJ -20 11 S 3 87 -2s 21517J ~ s 22 S7 -1qJ -21 120 9 19 ·29 21 S909 

0\ 
q 6 II J6 -1qJ -21 121 19 67 •JS 215261 q 7 I 6 J7 ·1q2 -21 139 29 Si -~z 21q119 I 

f-' 
\..>J 

q 6 II 37 -1qJ -21 117 6 83 -21 21S96q ~ 7 16 37 -1~2 -21 12• 18 "8 -3~ 21s2e7 \Jl 

• b 11 q I -1•J -21 1•1 26 SJ -~~ 21"8q6 ~ 7 j 6 
~· -1•2 -21 1ss J2 33 -so 21qq97 

q 6 II s• -1q~ -21 -16S ~o -11 -~e 21•1Jo ~ 7 I 6 S8 -1~3 -21 -·~· 
3~ •JS -qs . 21~~22 

~ b II 60 -·~~ -21 -1Ss 2S 63 -22 21~819 q 7 I 6 60 -1~3 -21 -1~2 18 67 •36 215271 



( 
\ 

VEHICLE I RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

ACN-7S I s s 
X•T USB-30 

MAR•9S 0 ZJ 0 
H·D USBZIO 

TEX•ll> 0 23 'IZ 
x-v uss-30 

STN-oo 0 23 '12 
•-E us91so 

605-28 0 23 'II 
x-v use-as 

BDA-02 0 23 3'1 
X•Y usB-30 

MIL-71 0 23 33 

X-T US8•30 

Ma0•23 0 23 22 
x-v use-as 

cvl-o'I 0 23 20 
X•T usB-30 

ACN•75 0 23 19 
x-v uss-30 

/' 

STATION ACQUISITION DATA 

DAY HRS MIN . SEC RA DEC AZ ELY · X y RANGE 

.. " II 1>0 -1'1'1 -zo -13'1 7Z -13 -IZ 213087 

.. 8 s IZ •l'IZ -ZI IZJ 8 80 •33 ZIS717 

.. 8 s 13 •l'IZ •ZI llS ZI> S!> •39 21'1701 

" 8 s 13 •l'IZ •Zi 120 " 81> •30 21S99'1 

" 8 s I 'I •I '12 -21 123 8 7S SI> 21S712 

.. 8 s 21 •l'IZ •ZI 11>9 31> IS -SJ 21'1200 

.. 8 s 22 •1'12 -21 ISO JS 3" -'II> 21'1Zl>Z 

.. 8 s 33 •1'13 -21 -ilZ 12 7Z •'17 215'180 

" 8 s 35 -1'13 -21 -137 28 -sz •'10 Zl'IS99 

.. 8 s 36 -I'll -20 •112 'le •'ID •l'I 2136SS 

~ 

~ 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELY x y RANIOE 

.. 7 17 S -I'll •ZI -111 S9 •28 •l'I Zll'IZB 

.. 8 28 SS •I'll -21 127 I Z 7S •36 21'1'1'1'1 

.. 8 ze SS -l'IZ -ZI 1'10 Z9 .. ,. •'12 213'171 

.. 8 28 SS •I'll -21 12'1 7 Bi •33 21'1718 

.. 8 28 SS •I'll •ZI 127 IZ 70 SI 21'1'1'11 

.. 8 28 5!> •l'IZ •ZI 175 3" • •S3 ZillZS 

0\ 
I .. 8 ZS 55 •l'IZ -ZI 156 37 ZI •'17 Zillll I-' 
\>I 
0\ .. 8 28 SS •I'll •ZI •128 9 11> •52 21'1637 

.. 8 28 SS •I'll -21 -133 2'1 •s8 ·38 21J1s1 

.. 8 28 SS •I'll -20 •111 '13 •'IS •IS 21Z83S 

' 
) 



r ~ 

MAD - 23 0 7 l 5 7 
X- Y USB - 85 

HSK - 25 0 7 15 7 
X- Y USB - 85 

CYl - rJ4 0 7 l 5 7 
x- v us~- 30 

ACN - 75 0 7 15 7 
X- Y IJS B- 3') 

CR0- 08 n 7 l 5 7 
X- Y USP - 3'.l 

~ 

TABLE 6 -ill.- MISSION RADAR TIMELINE - Continued 

(g) LM acquisition and termination during ascent - 3° minimum elevation 

LEM FROM ASCENT TO IN SE RTION 

3 37 24 - lO't - 28 136 6 Bl 44 2075% 7 3 

3 37 24 -105 -2 7 - 119 6 7 8 - 6 l 207649 7 3 

3 37 24 - 1)4 - 28 127 8 81 -37 2C7526 7 3 

3 37 24 - 10• - 27 117 28 59 - 2 3 20636~ 7 ' 
3 37 2 4 - 105 - 27 -108 3l - 59 - 16 206277 7 3 

... 

44 3 9 - 104 - 29 137 

44 39 - 105 - 27 - 120 

44 39 - 103 - 28 1 2 8 

44 ~9 - 113 - 27 11 7 

44 39 - 105 - 27 - lJ8 

~ 

7 80 ~3 2 H51tCt 

5 81 -» 2H7l8 

9 79 - 37 2H458 

30 57 - B 2H29l 

29 - 60 - lb 2J>35J 

~ 
....... 

\...>J 
-.l 



TABLE 6 -ill. - MISSION RADAR TIMELINE - Concluded 

(h) LM acqui sition and termination during rendezvous - 3° minimum elevation 

co.sT TO RENDEZVOUS RAUAR TRACKING PRIOR TO TP1 

VEldCLl 2 RAD AH TABLE 

TRACKI NG l!HE 5JATION A(QU!SlTION DAT A STATION TERM!nATIO'I DATA 

HRS M J i~ SEC UAY HRS MIN SEC RA DEC AZ ELV x y RANGE ~AY HRS ><l'I SEC RA DEC AZ ELV x y llA'IG!'. 

PKS-9b 0 " •t> 7 3 qq 39 -105 -21 -120 q -so -29 207789 7 3 ~9 25 -10s -21 -120 3 -87 -30 207876 
H-D U5"210 

HSK-25 u 1 q9 7 3 qq 39 -10:. -27 -120 !> 8 I -60 2011q3 7 3 S• 28 -10s -21 -121 3 8• -59 2079P7 
X-Y USij-8!> 

HAD-23 0 9 oU 7 3 "" 39 -1oq -28 137 1 80 q3 207567 7 3 5q 39 -103 -28 138 8 79 q I 207656 
X-Y us"-a:. 

C YI -u• 0 9 oU 7 3 "" 39 -103 -28 128 9 79 -37 201qeo 7 3 5q 39 - 103 -28 129 I 0 77 -38 207S•S 
X-Y UStl-30 

ACN-7!> u 9 oU 7 3 "" J9 -10J -21 117 30 57 -23 206313 7 3 sq 39 - 103 -21 I 17 32 SS -23 206368 
X-Y UStl-30 ?' 

(R0-08 u 9 oU 7 3 qq 39 -1 O!> -11 -108 29 -60 -lb 206376 7 3 Sq 39 -10s -21 -109 27 -62 -17 20036 f-' 
X-Y u:lJ-lU \>I 

co 
q~ ND EZ VUU S RADAR TRA(fl.lNt; PRIOR TD TP I 

MAU-23 u 1 B u 7 3 s• 39 - 103 -28 138 8 79 q I 2n76S6 7 q 12 39 -103 -28 I •2 IO 77 Je 208292 
X-Y U5-:l-8!> 

(YI -u• u 1 d Ll 7 3 "" 39 -IGJ -20 129 I 0 77 -38 2n1sqs 7 • 1 2 39 -103 -28 132 13 73 -qn 208 135 
X-Y USb-30 

ACN-75 0 1 a u 7 3 !> q 39 -!OJ -27 11 7 32 55 -23 206368 7 q 12 39 -1n3 -n I IP JS 5 I -2) 206937 
X-Y uso-3u 

(RQ-Od u 1 d IJ 1 J :,q 39 -10:. -21 - JU 9 27 -62 -17 206036 7 • 12 39 -105 -21 -11 n 23 -66 -19 207SPS 
X-Y V5u-3U 

( ( 
.---...,. ) 

" 
t' 
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COAST TO TPI 

VEHICLE 2 RADAR TABLE 

TRACKING TIHE STATION ACQUISITION DATA STATIC~ TERHINATION DATA 

HRS HIN SEC DAY HRS HIN SEC RA DEC AZ ELV x y RANGE DAY HRS MIN SEC RA DEC AZ ELV x y . RANGE 

ACN•75 D 3 3 7 'I 12 39 •103 -27 118 35 51 •23 206937 7 'I 15 '12 •103 -27 118 36 So •23 2070'17 
X•Y US8•30 

CTl•O'f 0 3 5 7 'I 12 39 -103 -21 132 13 73 •"O 208 13S 7 .. IS "" •103 •28 132 '" 12 ... , 2012so 
X•Y US8•30 

HAD•23 0 3 6 7 'I 12 3• -103 -za l '12 10 77 38 208292 7 " 15 '16 -103 •28 l '12 11 77 37 201'116 
X•Y US8•85 

cRo•08 0 3 37 7 'I 12 3• -105 •27 -110 23 •66 - 1• 207S85 7 'I 16 1' -105 ·27 -111 22 •66 _,, 207193 
X•Y US8•30 

ULL.AGE FON Tl'l 

TPI ?" 
COAST TO !ST BRAKING GATE I-' 

\>I 

ACN•75 0 6 '16 7 5 l 56 •IOJ •28 122 '16 39 -21 206517 7 5 ·8 '12 -103 •28 123 '18 38 -21 2061'2 
\0 

X•Y US1!•30 

cTl•O'I 0 6 '12 7 5 2 0 -103 •28 l '10 21 59 •'16 207828 7 5 8 '12 -103 -28 I'll 22 57 •'16 207'1'12 
X•Y US8•3ll 

HA0•23 0 6 39 7 5 z 3 •103 •28 152 16 72 27 208120 7 5 8 '12 -103 -28 153 16 72 26 207753 
x•Y usa-85 

cRo•o8 0 6 l 7 7 s 2 i'I •105 -27 ..... 12 -76 .2'1 208299 7 s 8 '12 •!OS •27 •115 II -78 -2'1 208059 
x•Y usa·Ju 

COAST TO 2ND BRAKING GATE 

HA0•23 u 2 s 7 s 8 '12 •103 •28 153 16 72 26 207753 7 5 I 0 '16 •!03 •28 15'1 16 72 25 207'37 
X•Y USd•85 

CYJ•O'I 0 2 5 7 s 8 '12 •103 •28 I'll 22 57 -'16 207'1'12 7 s IO '16 -101 •28 I '12 22 57 •'17 207320 
x•Y use-Jo 



VEHICLE. 2 RADAli TABLE 

TRACKING TIME STATION ACQUISITION DATA STATION TER"INATION D~TA 

HRS 11IN SEC OAT HRS "IN SEC RA DEC Al ELV x y RANGE DAY HRS MIN SEC RA DEC AZ ELY x y llANGE 

ACN•7S 0 2 s 7 s 8 '12 -103 •28 123 '18 38 -21 -206192 7 s I 0 "6 -103 -28 123 ... 37 -21 ·20•06' 
X•Y USB•30 

CR0•08 u 2 s 7 s 8 '12 -10s -21 •11s II •78 ·2'1 208059 7 s 10 '16 •!OS •27 •!IS 11 •78 •2'1 207977 
X•Y U58•30 

!ST BRAKING MANEUVER • 

HAD•23 0 u 11 7 s 10 '16 -103 •28 15'1 16 72 ZS 207637 7 s 10 S7 •!OJ •28 IS'I 16 72 25 207627 
x•Y US8•85 

cYJ •O't 0 0 11 7 s 10 '16 •103 -2• I '12 22 57 .117 207320 7 s 10 S7 •103 •28 I '12 22 57 •'17 207309 
X•Y USS•lO 

ACN•7S 0 0 II 7 s 10 '16 -103 •28 123 '18 37 -21 206069 7 s 10 S7 •103 •28 123 '18 37 -21 2060SI 
X•Y US&•30 0\ 

I 
CR0•08 u 0 II 7 s 10 '16 -10s -21 ·11s 11 •78 •2'1 207977 7 5 10 S7 •IOS •27 •llS ti •78 •2'1 207970 I-' 

x-r u:os-3u + 
0 

COAST TO 3RO BRAKING GATE 

"AD•23 0 I ,l 7 s I 0 57 •103 -211 I 5'1 16 72 2S 207627 7 5 II S9 •tOl •28 I S'f 16 72 25 20756' 
x•Y use-as 

CY!•O't u I 2 7 s 10 S7 •103 •28 I '12 22 57 •'17 207309 7 s II S9 •tOl •28 I '12 22 57 •'17 2072'19 
X•Y US8•30 

ACN•7S 0 I 2 7 s 10 !'>7 •103 •28 123 '18 37 -21 206058 7 5 II 59 -103 •28 123 '18 37 -21 205991 
X•Y USB•30 

cRo•OB 0 I 2 7 s 10 57 -10s -21 ·11s II •78 -2'1 207970 7 5 II 59 •.105 -21 -11s 10 •78 •Zs 207929 
x-v usa-30 

r r ~ 
t: .. ' ~ 



( r -..... ,. 
" 

II ) 

2N~ BRAKING MANEUVER • 

YEH I CLE: 2 RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA STATION TERMINATION DATA 

HRS MIN SEC DAT HRS lllN SEC RA DEC AZ ELY x y RANGE DAY HRS 1<!N SEC l!A DEC AZ ELV l y llANGE 

MA0•23 0 0 9 7 s II s• -103 -2• 15'1 16 72 Zs 207569 7 s 12 a -101 -28 I 5'1 1' 72 25 207561 
x•Y use-es 

cYJ •O'I 0 0 9 1 s II s• -103 -21 1'12 22 57 -'17 2072'19 7 s 12 8 -101 - ·2a J '12 22 Sii •'17 2072'10 
x•Y u:;e-Jo 

ACN•7S 0 0 9 7 5 11 59 -103 -ze J2l "' 37 -21 205998 7 s 12 8 -101 ·-29 123 "' 37 -21 20598' 
X•Y USB•JO 

CR0•08 0 0 9 7 5 11 59 -105 -21 -11s JO •78 •25 207929 7 s 12 8 -10s -21 -11s JO •79 •25 20792'1 
X•Y USB•30 

COAST TO 'ITH BRAKING GATE 

MAD•23 0 I 30 7 5 12 8 -101 -28 JS'I 16 72 25 207561 7 s 13 38 -101 •28 I S'I 17 72 25 207'179 7' X•Y USB•85 I-' 
C YJ •U'I u I 30 7 5 12 8 •103 •28 I '12 22 56 -'17 2072'10 7 s 13 38 -101 •28 I '12 56 •'17 20715'1 

+:-
22 I-' 

x•r use-Jo 

ACN•7S u I 30 7 5 12 8 -101 -28 123 '18 37 -21 205989 7 5 13 la ·101 •28 123 '19 36 -21 205•02 
X•T USd•30 

cRo-08 0 I JO 7 5 12 a -10s -21 -1 15 I O •79 ·25 20792'1 7 5 13 38 -105 -21 -115 10 •79 •l5 207166 
x-r us.a-Jo 

l~D BRAKING MANEUVER o 

HAD•2l 0 u " 7 s ll 38 •IOl •28 15'1 17 72 25 207'179 7 5 13 '12 -103 •28 I 5'1 t7 72 2~ 207'175 
X•T U!>b·dS 

C: TI •0'1 0 0 .. 7 5 13 38 •IOl •28 l '12 22 56 -'17 20715'1 7 5 13 '12 •!03 •28 J '12 22 56 •'17 207150 
X•T USt1•30 



VEHICLE 2 RADAR TABL.E 

TRACKIN<O TIME STATION ACQUISITION DATA STATION TERMINATION OATA 

HHS HIN SEC DAY HllS HIN SlC RA DEC AZ ELY x y IUN6E riAY HRS HIN SEC RA DEC AZ ELY x y IUN6E 

ACN•7S 0 0 .. 7 s 13 38 -103 •28 123 '19 34 -21 205902 7 s 13 '+2 -103 •28 123 '+9 36 -21 20511911 
x-r use-Jo 

CR0•08 0 0 .. 7 5 13 38 -10s -21 ·11s 10 -79 •25 207866 7 5 13 '+2 ·105 -21 -11s 10 -7• -2s 207163 
X•Y USe•JO 

COAST TO STH BRAKING 'ATE 

100•23 0 I 15 7 5 13 '+2 •103 •2e I S'I (7 72 25 207'175 7 5 I'+ 57 -103 •28 15'+ 17 72 2'+ 207'107 
x•Y use-es 

CYl•O'I 0 I (5 7 5 13 '+2 •103 -zs I '12 22 So •'+7 207150 7 s l'I 57 -103 •28 I '12 23 56 •'17 207079 
X•Y IJSB•3U 

ACN•7S 0 I 15 7 5 13 '+2 •103 •28 123 '+9 Jo -21 205898 7 s I'+ 57 •103 •28 123 '19 36 -21 205126 
X•Y US~·30 

CJ'\ 
I 

CR0•08 0 I IS 7 5 13 '+2 -10s -21 ·11s 10 -79 -zs 207863 7 5 ... s1 ·105 •27 -11s 10 •79 •25 207816 I-' 
X•Y use-Jo ~ 

f\) 

'+TH BRA~ING ~A~EUVER 

HAD•23 0 0 .. 7 5 I'+ 57 -10J -ze JS'+ I 7 72 2'+ 207'+07 7 s IS 2 •t03 •28 15'+ 17 72 2'1 207'103 
x-Y use-es 

CY!•U'+ 0 u .. 7 5 I'+ 57 •103 •28 t '+2 23 56 •'17 207079 7 s IS 2 •(03 •28 I '12 23 S6 •'17 20707S 
X•Y U~~·30 

ACN•75 u 0 .. 7 s l'+ !>7 •103 •28 1 £3 .. , 36 -21 2QSB26 7 5 t S 2 -103 -2e 123 '19 36 -21 zoseu 
X•Y USb•30 

cRo-08 a 0 .. 7 5 l'+ s1 -105 -21 -11s 10 -79 -25 207816 7 s IS 2 -10s -21 -11s 10 •79 •25 2071113 
X•Y u5ij•30 

.. . ) ( r-- ..-...,. 

r t 



r ( ~ ~· 
:, 

CQAST TO DOCKING 

VEHICLE 2 RADAR TABLE 

THACKING TIME STATION ACQUISITION DATA 

HRS HIN SEC DAY HRS HIN SEC RA DEC AZ ELY x y RANGE 

HAD•23 0 ~ 2~ 7 s IS 2 -10J •28 1sq 17 72 2~ 2Q7~03 

x-Y use-es 

CY!•Dq 0 ~ 2~ 7 s 1s 2 -103 •28 1q2 23 So .q7 2n7D7S 
x•Y usa-30 

ACN•7S u ~ 2q 7 s IS 2 •103 •28 123 q9 l6 -21 205822 
X•Y USB•30 

cRo-os 0 ~ 2~ 7 s IS 2 -10s -21 -11s 10 •79 •25 207813 
X•Y USB•30 

)> 
.It l 

STATION TERMINATION DATA 

DAY HRS "J'I SEC RA DEC AZ ELV x y RANGE 

7 s (9 2S •(Q3 •28 tSS t7 7 ( 2J 207179 

7 s ( 9 2S -103 •28 lql 2l 5q .q7 200839 

1 s 19 2S -10J ·-21 12q so 3S -21 20S58~ 

7 s 19 2s -10s -21 -110 • -so -2s 207'S9 

<;" 
I-' 
.+:""" 
\..>J 



TABLE 6-Ill. - MI SS ION SHADOW TIMELINE 

(al CSM 

LIGrTING CC~OJTl~N FCR VEH l 

26 JUL 71 EDI TO TL! l Al 80. l 

VH< IN SUNLIGHT .H PHASE INITIATION 

Tl~E SPENT I~ RfGICN 
DAYS HRS ~INS SECS 05YS hAS MINS SECS 

VEI· ENTER ING FAPTH PENL'18~A 0 0 4> 19. 9 

I) 0 c 7.9 

VEH ENTERING EARTll UMBRA 0 0 43 11 .a 

0 0 ,, 2,.? 

VFH ENTERING EARTH PENUMBRA 0 ! 20 ~7. u 

0 0 0 7.2 

VcH ENTERl~G 'UNLIGHT 0 ! ? l 4.? 

rJ J 4q 'i ' . 8 
0\ 
I 
...... 

VFH ENTERING FARTH P"~LMKRA I) 2 ! 1 4. () + + 
0 0 () 1.0 

VEr ENTERING EARTH LJMERA 0 2 1 ! 10. •; 

0 0 l 7 !~.2 

VFH ENTERING FARTH P"NU'1 8RA 0 2 4~ ~Q . l 

J .1 ~ ·l . 2 

VEr ENT:: RING SUNLIGHT () ?. 4'1 47.4 

r ( ,,....--... , -y ~ 
r· 



( t ,_ ., 
,,---.....,. 

LIGHTING CONDITION FOR VEH l 

2b JUL 71 TU TO LOI LAZ 80.1 

VEH IN SUNLIGHT AT PHAS E INITIATION 

DAYS HPS MINS SECS 

VFH HTERING LUNAR PENUMBRA 3 5 27 43. B 

VEH ENTERING LUNAR UMBRA l 5 ?9 46. l 

VFH ENTERING LUNAR PEN UMBPA 3 6 l ~ 19.~ 

VF~ ENTERING SUNLIGHT 3 b lb 14.3 

Tl~E SPENT IN P~GION 

DAYS HPS MI~S SFC5 

u 0 ? '·3 

0 0 45 33.4 

0 0 0 5~.? 

.. 
"' 

~ 
I 
I-' 
.j::""" 
\.Jl 



LIGHTING CCNOITION FOR VEH l 

26 JUL 71 LOI TO DOI LAZ 80.l 

VH IN SUNLIGHT AT PHASE INITIATION 

TIP'E SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS P'INS SECS 

VEH ENTERING LUNAR PENUMBRA 3 7 49 3.3 

0 0 0 9.R 

VEh ENTERING LUNAP U~PRA 3 7 4q 13. l 

0 0 44 24.0 

VEH ENTERING LUNAP PENUMBRA 3 R 33 37.o 

oJ 0 0 d.2 

VEH ENTERING SUNLIGHT 3 R 33 45.2 

0 l 23 35.2 )'\ 
VEH ENTERING LUNAP PENUMBRA 3 9 57 20.4 

....., 
+-
0\ 

0 D 0 11.1 

VEh ENTERl~G LUNAR UMERA 3 'l 57 ?l. 5 

1' .,, ., ) r ,.--.....,. 
r 



( 
\ 

r-- !" 

LIGHTING CCNUITION FOR 

26 JUL 71 DC! TO SEP LH 80.l 

VEH IN LUNAR UMBRA AT PHASF !NIT !AT ION 

DAYS HRS MINS SECS 

VEH ENTERING LUNAP PENIJ"!BRA 3 10 41 ~6. I 

VEH ENTERING SUNLIGHT 3 10 42 7.0 

VEH ENTERING LUNAR UMBRA 3 I l 47 ?6. 2 

VEH ENTER ING LUNAP PF~UMBPA 3 I 2 35 1:4.4 

VEH ENTERING 'UNLIGHT 3 12 '6 2. R. 

VE~ E~TERl~G LUNAR PfNlJMRPA 3 '. 3 4! 2.! 

VFH ENTERING LUNAR UM8RA 1 ! -~ '" , 2 .il 

V~~ ENTERING LUNAP PfNL."18RA 3 14 .?!:; 4?.; 

VEH ENTERING SUNLIGHT ~ J 4 29 54. l 

VEH FNTERING LUNAR U"1PPA 3 l 5 3o ? • 7 

VE~ ENTERING LUNAP PE~U"~RA :> 15 '5 15 .1 

~ &. 

~ ; 

VEH l 

Tll'E SPENT IN RtGION 
DAYS HRS l'INS SECS 

0 0 0 ll .O 

0 l 5 lg. l 

0 0 48 2~.? 

0 0 0 8.5 ?' 
I-' 
+:--

0 I 4 SS.?, -.:i 

0 c c l <l . 7 

0 n 49 3 '1 • . ? 

0 0 0 11.1 

0 I " ". 7 

0 0 [) I 2. ~ 



LIGHTING CCNDITION FOR VEH 1 

TIME SPENT IN RF.GION 
DAYS HRS MINS SECS DAYS H~S ~INS SECS 

0 0 48 25.7 

VEH ENTERING LUNAR PENUMRRA 3 1 (, 23 40.8 

0 0 0 l IJ. 7 

VEH ENTERING SUNLIGHT 3 lb 23 ~l. 5 

0 1 4 <;9.5 

VEH ENTERING LUNAR PENUMBRA 3 17 78 <;J • l 

0 0 0 c. 3 

VEH ENTERING LUNAR u~eRA 3 17 28 ~7.1 

0 0 48 4G.2 

VEH ENTERING LUNAR PEl\UMBRA 3 1~ 1 7 37.6 )" 
0 0 0 14.l I-' 

~ 
VEH ENTERING SUNLIGHT 3 lR l 7 ~l. b CP 

0 1 4 54.2 

VEH ENTERING LUNAR PENUMBRA 3 19 22 45 .8 

0 0 0 12. 1 

VEH ENTERING LUNAR UMeRA 3 !~ 2? ~7.9 

() 0 4 R VJ. 5 

VEr ENTERING LUNAR PEl\UMBRA 3 ?O 11 28.4 

0 J 0 11.l 

VEh ENTERING SUNLIGHT 3 20 11 39.5 

') l <; 3 45.5 

VEr ENTERING LUNAR PEl\UM8QA 3 2' <; 25.0 

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

"' 
y) ;. 

(' 



( ~ ~ ... 
~~ \ · 

LIGHTING CCNOITION FOR VEH 1 

TIME SPE:-H IN RfGfllN 
CAYS HRS ~lf\S SECS DAYS HF.S MINS Sf:CS 

0 0 c ,.., .4 

VEH ENTERING SUNLIGHT 3 n 5 41. 5 

0 1 4 ~ l .6 

VEH ENTERING LUNAR PEl\UMBRA 3 ?3 ]() ~5 .o 

a c c s.1 

VEH ENTFRING LUNAR UM8RA 3 23 10 44 .8 

0 0 48 ~ ~ . l 

VEr Ef\TERING LUNAR PENIJM 8kA 3 23 59 1 5.S 

0 c 0 1.1. 8 

VEH ENTERING SUNLIGHT 3 '3 "' 26.7 ~ 
0 l 5 7.4 r' 

.i::-
VFH ENTERING LUNAR PFNlJMBfd 4 I 4 >4. 2 \0 

0 0 0 l (+ .4 

VEr ENTERING LUNAR u~ePA 4 I 4 48. 5 

0 <) '•6 2.,. ~ 
VEH ENTERING LUNAR Pff\U~aRA 4 l 5> 13 • .; 

a ) c : l .. () 

VEr ENTERING SUNL!GrlT 4 l <; ~ ?4.9 

0 l 5 l6.0 

VFH ENTERING LLNAR UMePA 4 ? 58 40.9 

0 () '•a ' ) . ~ 
VEr ENTERING LUNAR PEl\UMBRA 4 , 47 11. 7 



VEH ENTERING SUNLIGHT 

,.. 

LIGHTING CCNDITION FOR VtH l 

DAYS HRS MINS SECS 

4 3 47 20.l 

t" 

TIME SPENT IN REGION 
DAYS HRS MINS Secs 

0 0 c 8.5 

,,--... 

"". 
-~ ) 

0\ 
I 
...... 
\.J1 
0 



( t-

LIGHTING CONDITION FOR VEH I 

26 JUL 71 SF.P TO CIR LAZ 80.l 

VEH IN SUNLIGHT AT PHASE l,,_ITIAT!ON 

DAYS HRS ~INS SECS 

VEH ENTERING LUNAR PE~UMBRA 4 4 -;z 15.B 

VEH ENTER l~G LUNAR UMPRA 4 4 52 ?5.7 

TIME SPENT IN REGION 
DAYS HRS MINS SECS 

0 0 a lC. O 

,.._ 

~~ 

CJ\ 
I ...., 

\Jl ...., 



LIGHTING CONOITIQN FCR VEH l 

26 JUL 71 CIR TO PCH LAZ 80.l 

VEH IN LUNAR U~BRA AT Pt'ASE INITIATICI'< 

TI l"E SPENT I ~ REGION 
DAYS HRS MINS SECS OAYS HRS MINS SFCS 

VEH ENTERING LUNAR PEl'<U~BRA 4 5 40 54. l 

0 0 0 10.5 

VEH ENTERING SUNLIGHT 4 5 41 4.7 

0 1 12 !Q.5 

VEH ENTERING LUNAR PE~UMRRA 4 6 53 15.t 

0 0 0 l O.O 

VEH ENTERll\G LUNAR UMeRA 4 6 53 25.l 

0 a 45 02.e 
er' 

VEr ENTERl~G LUNAR PE l\UMfll<A 4 7 3'l 17.'l I-' 
\Jl 

0 a 0 l J . 4 f\) 

VEH ENTERING SUNLIGHT 4 7 > c; 28.3 

0 1 12 H. l 

VEr ENTERING LUNAR PEl\UM8RA 4 8 51 38 •It 

0 u c l ·1. 6 

VEH ENTERING LUNAR UMPRA 4 a 'I 49.0 

0 () 45 ~ '! . 2 

VEh ENTERING LUNAR PF~U~H~A 4 c 37 48.? 

!) ' ) {) l J. 3 

VEH ENTERING SUNLIGHT 4 9 ?7 58.5 

() ! '· 2 5.8 

VEr ENTERING LUNAR PE l\UM BPA 4 10 :lO 4.> 

l 
,,--, 

" ~ f--



( 7- .,,..--..,.. )I. 

~) ~· 

LIGHTING CONDITION FOR VEH I 

TIME SPENT I N ~ EG IO'I 
DAYS HRS ~INS SFCS ['AYS He S MT"S S!:CS 

0 0 0 ~.l 

VEH ENTERING LUNAR UMBRA 4 lCl 50 12.4 

0 0 41: .o 

VEH ENTERING LUNAR PE~UMeRA 4 11 36 12. 5 

0 'J 0 lCl.S 

VEH ENTERING SUNLIGHT 4 11 3b £3.2 

0 1 17 
··~ 

VEH ENTERING LUNAD PE~UMBRA 4 12 4'l 3~ .u 

0 0 0 !O.~ 

VEH ENTEKING LUNAR UMBKA 4 12 48 41.8 O'\ 
I 

0 0 41: .4 f-' 
V1 

VEH ENTERING LUNAR Pt,,,UMBRA 4 '3 >4 44.2 \.>J 

iJ J ~ 1 . :~ 

VEH ENTERING SUNLIGHT 4 
1 ' 34 '32. ~ 

0 1 I? 4 . 9 

VEH ENTERING LUNAR PENUMBRA 4 14 '·I: 57. 3 

0 1 0 \J.2 

VE f. FNTER I NG LUNAR UM8RA 4 14 ''7 7.7 

0 'J {.f: .o 
VEH ENTERING LUNAR P~~UMBRA 4 15 11 7.7 

l) , ] ) l J. 7 

VEH ENTERING SUNLIGHT 4 15 3~ l". l 



LIGHTING CONDITION FOR VEH 1 

Tl .'IE SPENT If\ ~EGICN 

DAYS HRS MINS SECS DAYS HKS MINS SECS 

0 l l? <;.4 

VE~ ENTERING LUNAR PEf\UMBRA 4 16 45 27. 8 

0 0 c 1. 0.5 

VEH ENTERING LUNAR UMeRA 4 11> 45 38.2 

0 0 46 2.6 

VE~ ENTERING LUNAR Pf NUMB'lA 4 17 ~I 40 .8 

0 0 c 1.6 

VEH ENTERING SUNLIGHT 4 17 3 l 42.4 

0 l ~2 q.4 

VEH ENTERIN~ LUNAR PEf\UMBPA 4 1 ~ 43 50.9 7' 
0 0 c l C.5 I-' 

\Jl 
VfH ENTF.Rlf\G LUNAR UMeRA 4 1 o 44 1. 4 + 

0 0 46 !.O 

VEH ENTfRING LUNAR PENLMPPA 4 JG 30 2.3 

0 c c \) .4 

VFH ENTF~ING SUNLIGHT 4 '" ~a ~2.7 

() 1 l;' ? .O 

VEH ENTFRING LUNAR PE f\LM &RA 4 ?O 42 14.e 

0 c () ;4.2 

VEt- ENTER ING LUNAR ll"BRA 4 20 42 ?~. (j 

0 J 1,5 5 7 .z 

VEr Ef\TERlf\G LUNAR Pcf\uMeRA 4 21 28 26.2 

( 
,,.----- ,..-........ 

) t" 
;-



( r t-: ~ '') ) 

LIGHTING CONDITION FOk VEH l 

TIME SPENT I" RfGIC"I 
DAYS HRS MINS SECS DAYS HRS Mll'\S SECS 

0 0 0 10.7 

VE~ ENTERING SUNLIGHT 4 21 28 36.9 

0 1 12 8,4 

VEH ENTERING LUNAR PENUMBRA 4 n 40 45.4 

0 0 0 10.8 

VEH ENTERING LUNAR UMBRA 4 22 40 56. 1 

0 0 46 5. 3 

VEH ENTERING LUNAR PENUMBRA 4 23 ?7 1.5 

0 0 0 8.5 

VEH ENTERING SUNLIGHT 4 23 27 10. 0 CJ'\ 
I 

0 l 11 :;n.4 I-' 
\Jl 

VEH ENTERING LUNAR PEI.UMBRA 5 0 39 6.4 \Jl 

0 Q 0 14.7 

VEH ENTERING LUNAR UMEPA 5 0 ?Q 21. 0 

0 c 4t .5 

VEH ENTERING LUNAR PENUMBRA 5 1 25 21. D 

0 0 '.) 1o.8 

VFH E~TERll.G SUNLIGHT 5 1 25 0 2. 3 

0 l 12 9. I 

VFH ENTERING LUNAR PEl.UM~RA 5 2 37 40.4 

0 0 0 10.7 

VEH El.TERING LUNAR UMERA 5 2 37 51. 2 



LIGHTING CONDITION FCR VEH l 

Tl ME S PE "'T IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 45 5q.4 

VEH ENTERING LUNAR PENUMBRA 5 1 23 50.6 

0 0 c 13.7 

VEH ENTERING SUNLIGHT 5 3 24 4.3 

0 l 11 5q.7 

VE t- EllTER l NG LUNAR PE llUM BR A 5 4 36 4.0 

0 0 a 10.4 

VEH ENTERING LUNAR UMBRA 5 4 ~6 14.4 

0 0 46 7.3 

VEH ENTERING LUf'<AP PE,.,LMBRA 5 5 22 l o. 7 C(" 
0 0 0 10.5 ....... 

\Jl 
VEH ENTERING SUNLIGHT 5 5 22 ?7 .z ~ 

0 l 12 1.2 

VEH ENTERING LUNAR PENUMERA ~ 6 34 34.4 

0 0 0 2.0 

VEH ENTERI NG LUNAR UMeRA 5 6 H 36. 5 

0 0 46 4.0 

VEH ENTERING LUNAR PENUMBRA 5 1 20 40.5 

0 0 0 10.6 

VEr ENTERING SUNLIGHT 5 1 20 51. l 

0 l 12 1. , 

VEH ENTERING LUNAR PENUMBRA 5 8 32 :9.z 

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



c (- ~ 

~0 I'.: 

LIGHTING CONDITION FCK Vt~ l 

TI ~E SP£ '<T I'< R[G IGN 
DAYS HRS MINS SFCS DAYS HR<; ~I ~S Sf CS 

0 0 0 IO. 7 

VE~ ENTERING LUNAR UMBRA 5 A 33 8.'l 

0 0 46 '·0 

VEH ENTERING LUNAR PENUM~RA 5 <; I9 I I .O 

0 ,) 0 I O.> 

VE~ ENTERING SUNLIGHT ~ 0 l'l 21.2 

0 I 1 2 I. <J 

VE~ FNTERING LUNAP P!'NUMRRA c '0 ~I 21.2 

n u Q ~. :::' 

VEH ENT!'~l"G LUNAP. uMERA 5 1 c ~ ~ :1. 4 
(}\ 
I 

I-' 
() 0 46 ~ .l \Jl 

-..:.J 
VF~ ENTERING LUNAR PCNU ·~B~A ., !! I' ;5. ~ 

0 0 0 I :J. 9 

VFH FNTERING SUNLIGHT ., 11 1 7 46. t: 

,, 1 l 2 "·" 
Vfb ENTCPING LUN&R PF Nil~ P.R A - 1 2 29 : 3 .. 4 

<' ') (; ! u • .1.1 

VFb FNTERING LUMhP U)l ~Rh " 1 2 311 '·.? 

0 ) 4 ~ l .6 

VE~ ENTERING LUNAR Pf NU'18Rh 5 ? ~ 1t "·" 
·} J rJ 4.3 

VFH ENTERING SUNLIGHT ~ ! ; 1t 14. ! 



LIGHTING CONDITION FOR VEH 1 

Tll"E SPEfl;T I~ RE " IO N 
DAYS HRS !"INS SECS DAYS HRS ~I ~ S SF CS 

0 1 l? ~.6 

VEI' ENTFR ING LUN&P PENLMBRA 5 14 ;>~ 17. 7 

0 0 c 1 fJ .3 

VEH ENTERING LUNAR UM SRA 5 14 2a 28.l 

D 0 46 ~-2 

VEH ENTERING LUNAR PE~UMARA 5 15 !4 :1. 3 

0 0 '.) l '.J . 7 

VEH ENTERING SUNLIGHT 5 15 l'• 41. 9 

0 l 12 lo .4 

VEH ENTERING LUNAR PE NIJM SR A 5 16 2 t 48 .3 (J'\ 
I 

0 () 0 l '.J .4 I-' 
\J1 

VEH ENTERING LUNAR Ul"BPA 5 lt ~b 58. 7 CP 

0 0 4S S '.. 3 

VE~ ENTERING LUNAR PF.~UMBf<A 5 17 1 2 ~~- . 5 

0 tJ r [ il .4 

VE~ ENTERING SUNLIGHT 5 l 7 1 l 5. 9 

0 l l 2 ) • p 

VE~ ENTERING LUNAP PENL~BRA 5 \ .q - < 11. 7 

0 0 0 1) .6 

VEr ENTEqlNG LUNAq UMBRA 5 1" i~ £2 • . l 

0 0 4f. i . 7 

VEH ENTERl~G LUNA~ PENU"BR ~ 5 10 1 ! ?6. 0 

( 
~ 

... 
r r 



c ,.., ~ • .... _. 

LIGHTING COND ITION FCR VEH l 

TI "E SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS ~l~S SECS 

0 0 0 10.4 

VEH ENTERING SUNLIGHT 5 19 11 36.4 

0 l 12 1.4 

VEH ENTERING LUNAR PHUMBRA 5 20 23 37.8 

:J 0 0 10.9 

VEH ENTERING LUNAR UMBRA 5 20 23 48. 7 

0 0 46 l.b 

VEH ENTERING LUNAR PE~UMBRA 5 21 <; 50.3 

0 0 0 lJ.8 

VEH ENTERING SUNLIGHT 5 21 10 1.1 ~ 

' 0 l 12 5.6 }-' 
\Jl 

VE~ ENTERING LUNAR PF~UMBRA 5 2l 27 6.7 \0 

0 0 0 10.8 

VE~ ENTERING LUNAR UMERA 5 22 22 !7.5 

0 0 .. 6 ,, • 3 

VE~ ENTERING LUNAR PF ~UM SRA 5 23 A ?3. 8 

0 0 c ·l.4 

VFH ENTERING SUNLlGHT 5 ?3 e 32. ~ 

0 l , l 54.3 

VEH ENTERING LUNAR PENUMBRA 6 0 ?O 2b. 5 

0 ~ 0 15.8 

VEH ENTERING LUNAR UMERA 6 0 20 42. 3 



LIGHTING CONDITION FCR VEH l 

Tl ME SPE NT I"' ?EGIGN 
DAYS HRS MINS s~cs DAYS HRS MINS SECS 

0 0 46 3.7 

VEH ENTERING LUNAR PENUMBRA 6 I 6 46.0 

0 c 0 10.8 

VEH ENT ERING SUNLIGHT 6 l t 56.8 

0 1 12 5.3 

VEI' ENTERING LUNA!l PENLl'4BRA 6 2 19 2~0 

0 c c 11). 7 

VEH ENTERING LUNAR UMeRA 6 2 ]<; l?. 8 

0 0 46 'i.I 

VEH ENTERING LUNAR PE,..LMBRA 6 3 5 17 .9 . er-
0 0 ') l.5 I-' 

(J\ 

VEH ENT ERING SUNLIGHT 6 3 5 21. 3 0 

0 I I 2 4.3 

VEH ENTERING LUNAR PENUMARA 6 4 17 25.7 

0 0 0 10.5 

VEH ENTERl~G LUNAR u~eRA 6 4 1 7 36 . ·2 

1 .) 4t ?.O 

VEH E"'TERING LUNAR PE~~MBRA 6 5 3 41.2 

0 0 0 l 'l .5 

VE~ ENTERING SU~L iGHT 6 5 3 51.7 

0 I 11 55.3 

VEH ENTERING LUNAR PENUMBRA b 5 15 47.0 

r ,,--.... 
+--... .. y 



( · r '"' 
.. 

"' 

LIGHTING CGll!DITIGN Fro VcH I 

TI t'E SPF l<T H RfGICN 
DAYS HRS MINS SFCS DAYS HRS ~ns Sf:CS 

0 i) 0 l l.6 

VEH ENTERING LUNAP UMeRA I> 6 JIJ .b 

0 I) 4(: 4.5 

VEH ENTERING LUNAR PE ~UMl\R A 6 7 z 5. I 

0 ') il 1 0. H 

VEH ENTERING SUNLIGHT 6 7 ? 15 • ., 

0 l I? "4' .s 

VEH ENTERING LUNAR PE ~UMBRA 6 R ! 4 20 ·'· 

'.) ,] I) !J.R 

VEH E~TERl~G LUNAR Ut'ERA & 9 14 ~!.? ~ 
') 4h :...z I-' 

0\ 
VF~ ENTEklNG LU~AR PE~1J'1uoA L :; 0 35. 5 I-' 

D ' ) c ! '5 . 0 

VEH E~TERING SIJll!LIGHT " 
, ,] ~0.4 

11 :, ~. 5 

VE~ ENTERING LUNAR PF~UMBPA b !0 ! ? 43.9 

,) d ,. 
·~ • 1 .. 

VE~ E~TER l~G LUNAq UMERA ~ ~ "') ! 2 ';2. -~ 

') :J 46 ":I .b 

VEH ENTERl~G LUN~R Pf'~UM8RA 6 JI) i:-. ·'1 • e 

' ) .• s 1;. c 

VU< FNTOR I 'IC, Sll~~L I ~HT ~ 1C: 5q 11. 7 



LIGHTING CONDITICN FCR VEH l 

TIME SPENT IN REGION 
DAYS HRS ~INS SECS DAYS HRS MI~S SECS 

0 l 12 4.2 

VEH ENTER! NG LUNAR PEN UM BRA 6 12 11 15. G 

0 0 c 10.9 

VEH ENTERING LUNAR UMeRA 6 12 1 ! 26 .8 

0 0 46 1.9 

VEH ENTER ING LUNAR PENUMBRA 6 12 57 ?8.6 

0 0 0 13.9 

VE~ ENTER ING SUNLIGHT 6 12 57 42.5 

0 l ll 5 7. 7 

VEH ENTERI NG LUNAR PENUMBRA 6 J 4 s 40. 2 )'\ 
0 0 0 \rl.4 t--' 

0\ 

VEH ENTER ING LUNAR UMrlRA 6 !4 
(\) 

~ 50.6 

0 a 41; 5.9 

VE~ ENTERING LUNAR PEl\UMBRA !> 14 55 56.5 

0 0 0 10.~ 

VEH ENTERING SUNLIGHT 6 14 51; 7.1 

c l 12 :J. 7 

VEH ENTER ING LUNAR PEl\U M8RA 6 16 e 1 (). d 

0 0 0 ! o. 3 

VFH ENTERll\G LUNAR UMfRA 6 lb 8 21. 1 

0 0 45 59.3 

VEH ENTERING LUNAR PENUMB~A 6 16 54 20.4 

r · .. ~') 
...-· 



r.. ( ~ 

LIG~TING C~~DITICN F8R VEH l 

TI l'E S FE:.T IN °EGIGN 
CAYS HPS ~INS s<cs DAYS HRS Yll\o SECS 

0 ,) 0 l (). 6 

VEH ENTERING SUNLIGHT 6 16 54 ~l.O 

0 l ~ 2 3.6 

YEH ENTERING LUNAR P~l\UMBRA 6 IA ,, ~4. 6 

0 ·' c lJ.7 

YEH ENTERING LUNAR UMeRA ~ 18 6 45.3 

J 0 4,, ~.? 

VF~ ENTERING LUNAR PEl\LMP,RA 6 18 52 51. 2 

0 c c 10. '. 

VEH ENTERING SUNLIGHT 6 !A 5' l. 5 CJ'\ 
I 

0 ! 12 .1 I-' 
CJ'\ 
\.)J 

VFH ENTERING LUNAR PEM;,.eRA 6 2 .1 " ! • 1 

'.) c c ~.3 

YEH ENTERING LUNAR UMeRA 6 >o 5 10.0 

() u 46 ".9 

VF~ EHERING LIJNAR Ptl\L.., 9P t. 6 ?0 '::l is.& 

i) •; c 1 ;.c; 

VtH FNTEPING SUNLIGHT 6 ZQ ~, ?~. 7 



LIGHTING CONDITION FUR YEH l 

26 JUL 71 PCH TO JET UIZ 80.l 

YEH IN SUNLIGHT AT PH•SE INITIATION 

Tl"E SPENT II\ REGICN 
DAYS HRS MINS SECS DAYS HRS MINS s~cs 

VEI- ENTERING LUNAR PEl<UMBRA 6 ?2 ~ 24.2 

0 0 0 10.8 

YEH ENTERING LUNAR UMBRA 6 22 3 34 .9 

0 0 45 '. .6 

YEH ENTERING LUNAR PENUMBRA 6 22 4q 36.5 

0 0 0 10. 5 

YEH ENTER ING SUNLIGHT 6 22 49 47.0 

0 l 12 5.2 <(' 
YEH ENTERING LUNAR PENUMBRA 7 0 l ~2.2 ...... 

~ 

0 0 0 ~.3 
+:--

VFt- ENTERING LUNAR UMeRA 7 o · 7 .6 

0 a 4t .5 

YEH ENTER ING LUNAP PENUM 8RA 7 0 4~ l. 1 

0 0 0 1 ~ .o 

YEH ENTERING SUNLIGHT 7 u 48 !2.0 

0 1 12 7." 

YEH ENTERING LUNAR PENUMBRA 7 2 c 20.0 

a •) 0 11. 0 

VE~ ENTERll\G LUNAR UMP.P.A 1 2 0 30. 9 

0 c 46 3.4 

YEH ENTERING LUNAR PEl\UMBRA 7 7 4'> ~4. 3 

r ..... 
(' ..... 



( ( " "· 

LIGHTING CCNDITICN FCR VEH 1 

TI Mf SPENT IN HG ION 
DAYS HOS MINS SECS DAYS !-<RS folI~5 SECS 

0 0 0 9. 5 

VEH ENTERING SUNLIGHT 7 z 46 42. 8 

0 l 12 ?.7 

VEr ENTERI NG LUNAR PE NUMilRA 7 3 5 8 45. 5 

0 () r, I 0 .4 

VEH ENTERING LUNAR UMERA 7 3 58 55. Q 

0 0 46 1.5 

VEr ENTERING LUNAR PE NUM BR:, 7 4 44 57.4 

0 ,) c 1 c • . , 

VEI" ENTERING SUNL IGl-T 7 4 45 8 . ? )J\ 
0 l 12 7. 7 I-' 

°' VF.r ENTERING LUNAR PENUMBRA 7 5 57 15. g \Jl 

<) ') c I J . 7 

VEH ENTFRING LUNAR u~e~A 7 5 '5 7 ?6. 7 

0 n 4 f l.e 

Vf r ENTERING LUNAR PE NLM P. R A 7 f> 4 ~ :o . c. 

J r, ~ ? • -.i, 

VEH ~NTER ING SlJN LIGrT 7 ~ 41 ~.?. 3 

') l I 2 7 . 2 

VEH ENTERING LUNAF PENU'1eR h 7 7 5" 1.0 . 0 

u c l ,: . 7 

VcH ENTERING LUNAR UMe RA 7 7 : 5 ~0 .7 



YEH ENTERING LUN•R PENUMBRA 

YEH ENTERING SUNL IGHT 

( 
~ 

LIGHTING CONDITICN FOR YEH l 

DAYS HRS MINS SECS 

7 A 41 ~3. 0 

7 42 3.6 

.... 

Tl~E SPENT JN REGION 
DAYS HRS MINS SECS 

0 0 4~ 2.3 

0 0 0 10 .6 

.... 

0\ 
I 

I-' 
0\ 
0\ 



c (> 

LIGHTING CONOITICN FCR VoH l 

25 JUL 71 JET TO TEI LAZ SO.l 

VEH IN SUNLIGHT AT PHASE INITJATIOr~ 

Tl"E SPEl<T I~ RtG I or~ 

DAYS HRS "INS SFCS DAYS I-RS M!"<S s=cs 
VE~ E~TERl~G LU~AR PE~UMP.RA 7 q ~- 4 l. 2 

0 <; 0 lo.2 

VEH ENTERING LUNAR UMBRA 7 9 ?4 •7.3 

() u 46 '). l 

vr~ ENTERI~G LU~AR PENLMePA 7 10 40 !q. s 

0 c 0 l J.q 

VEH ENTERI NG SUNLIGHT 7 '0 4G 30.) 

0 l J 2 ?. • F :J\ 
I 

Vf~ ENTERING LUNAR PE NUMBPA 7 l! 52 ~3. ! I-' 
O'\ 

G 0 1 J .<l -J 

VF~ ENTERING LUNAR U"BPA 7 11 r, 44.Q 

0 1 '•:; ~ . d 

VE~ E~TER!NG LUNAK PE~UMBRA 7 12 ?. ~ 4o. e 

0 J (; 4. 3 

VF~ cNTERING SUNLIGHT 7 1? '" ~ l . l 

0 l l?. 2 . ? 

VEH ENTERING LUNAR PENU"l~RA 7 l' r o c:3.:; 

0 ~ '.) . 6 

VEh ENTERING LUNA R u~eRA 7 1? s 1 ).9 

) ) ~1- ;.2 

Vf~ ENTERING LUNAR P E ~ U'1 BRA 7 1 4 0 7 7. '. 



LIGHTING [Q~OITICN FrJR VEH \ 

TI "E S •Fr. T !'J ~f'.Gl1:"J 

DAYS HRS f"l'JS s <cs UAY S Hh ~I l>.S >f (;') 

0 () 0 Ll.• 

VEH ENTERING SUNLIGHT 7 1 4 '7 17 .B 

0 l ~ 2 z.2 
VEr ENTERING LUNAP PE~UM3PA 7 15 4~ ?O . n 

'l \) 0 z.' 
Vfr ENTERING LUNAR UM f~ A 7 15 4C. 2? . "', 

n j '- /:> " . 7 

VEr ENTED !NG LUlliAR Pf MJ'l ll~A 7 l 6 ;5 n. a 

0 0 • •) . 7 

VfH E"TE R!l<G SUNL I t;J--oT 7 ~ f- 1: ,, • 7 (}\ 
I 

0 ' 2 .~ . 7 I-' 
(}\ 

Vfr ENTERING LUNAQ PE MJM H" a 7 ! 7 '·' 40.4 OJ 

lJ r; c l ~ . ,, 

VfH fl>.TER!NG LUNAR UMR RA 7 l 7 4, 01 • " 

I) ~ <+ '.; ~ .. ., 
Vfr ErHERir-.G LUf'>A" PFf~L"'1f~~i'. 7 1 c , 0 "'t. ~ 

J ' j ( ' l - • 4 

VE'f' E N T~Rl~ G SUNL l Gf'T ' l:.; : 't 4.5 

:; ~ 1 1 ' J . ~ 

VEr ENTER!~G l t J1'AP ~E NUM cR A 7 l" 4 ~; 0 • ' 

~ .~ 

Vf r E'JT~" ING LUNA R u-..:e ~c.. 7 I ~ 4'· 1.? . t' 

( .- .... 
.,,.. 



r \.,, '~ 
,...,. 

...... 

LIGrT!NG CONOITIC " FC R VE H l 

TI ~E SFENT I 1' REG I ,:N 
CAYS HRS MINS SECS DAYS HRS "1 1\ S SE:C s 

0 0 '· t Z.5 

VE~ ENTERING LUNAR PENl,MBRA 7 zo 17 14. 7 

0 0 0 11.0 

Vfr ENTERING SUNLIGHT 7 ?O 3 2 25.7 

r) l 1 2 ?.4 

VEH El\TEPJNG LUNAR PENUMBRA 7 21 44 ?f, . ') 

0 J u I ~ . l) 

VEH ENTEPING LU NAP u~eNI 1 ~I 44 ~9 . (J 

0 ') 40 .:... <:; 

VEH ENTERING LUNAP PFl'>UM ~QA 1 ? ;i l J 43.C °' I 
,] v r, i .4 I-' 

°' Vfr ENTERll\G SUNLIGHT 7 22 )n ~?.: \0 

0 1 1 ! ~,,. l 

VEH ENTERING LUNAP PENU~B F. A 7 2' 4 2 44.4 

1 ) (1 ~ 5 .~ 

Vi:OH ENTER 11\G LllN I K UIA E R~ 7 2:. 4 ~· . ? 

u ) 4~ ~ . h 

VEH ENTERING LUNAP PE:NU MB PI R n ;o 'l . 7 

u :) 0 1 0 .q 

VEH E:NTERil\G SUNLI GHT A ,;) ?C. 13. '::> 

J : l 2 ? . ? 

VEH ENTER ING LIJNAR PE l\ UM11 R A 8 ' 41 1 5 . ,; 



LIGHTING CONOITICN FOR VEH l 

Tl ME SPENT fl'\ REGION 
DAYS HRS f'INS SECS OAVS HRS f'INS SECS 

0 0 c l c.q 

VEH E~TERING LUNAR UMBRA 8 l 41 26.7 

0 0 46 
2 ·" 

VE~ ENTERING LUNAR PE~U"1BRA ~ 2 27 29.6 

0 0 0 13.8 

VEH ENTERING SUNLIGHT 8 2 27 43 . 4 

0 l ~- 1 5?. IJ 

VEH ENTERING LUNAR PEl'iUMBRA 8 3 3" 36. l 

0 c c !0.6 

VEH ENTERING LUNAR UMeRA ~ ' 3S 46.7 CT\ 
I 

0 0 46 3. 6 I-' 
-.J 

VE~ ENTERING LUNAR PE NLM BRA 8 4 25 50 .4 0 

0 0 c 10.7 

VEH ENTERING SUNLIGHT 8 4 26 1.1 

0 1 :2 1. 7 

VFH ENTER ING LUNAR PENUMeRA 9 5 3? 2.7 

0 () Q l.R 

VEH ENTERJNG LUNAR UMeRA 8 5 3 P. 4.6 

0 () 41: 
"· 6 

VEH ENTER! NG LUNAR PENUMBRA 8 6 l4 !O. 2 

0 c 0 !0.7 

VEH ENTERING SUNLIGHT 8 6 24 20 ·" 

( - t-
~ 



( ( ~- ~ ...._ 
c 

LIGHTING Cr:>NDITl!'~J F Gf.. VcH l 

TI~~ SPHJ C l N '< E G lfl N 
r.AYS HPS ,.ms SECS JAYS HQS ~"s S lC <; 

0 l l, z.~ 

VEH ENTERING LUNAR PE NUMBRA 8 7 31> 23. l 

0 0 0 1J .8 

VEH ENTERING LUNAR UMeRA 8 7 '6 ~4 . o 

0 0 41: "i. 3 

VFH ENTEPING LUNAR PENUMBR~ ~ ~ 22 37.' 

0 •) 0 10 • 1 .. 

VEI' ENTERll\G SUNLIGHT d e 2? '7. 7 

0 l 11 5~.3 

VF t- ENTER I NG LIJ NAR PEl\UMRR~ ~ 9 34 47. 1) °" I 

0 0 () ol . 4 1--' 
-..J 

VEH ENTER!l\G LUNAR u .~el<A H 9 >4 :5.4 1--' 

') ., 4 6 ? · '• 

VEH El\T=~ING LUNAR PEl\U'IBP 1 " 1n ? '] '57. ~ 

:) 0 f. l! . 1) 

VEI' fNTER!N~ SUNL!~HT b : o } l 8.7 

1 ? ' c 

VEH ENTERING LUNAR PEl\ UMR gA R 11 :'3 t 0 . 7 

0 ;) 0 !! . ' ) 

VEH El\TFR!l\G L'.JNAP U~ FR A ~ ~ 1 07 ,~ • 7 

0 '•f. ? . ti 

VEh ENTERIN G LUNAR PEl\U~ ~O A 9 l 2 : s 27.4 



LIGHTING CONDITICN FrF VEH l 

Ti l'E SPE ·H I 'l R FG I ill·J 
CAYS HRS ~1~5 SECS ()AYS H0 S Y(~S SECS 

J 0 c ~.4 

VEH ENTERING SUNLIGHT A 12 1 s 15. c; 

() ! \ 1 '; '·. 7 

VEH ENTERING LUNAR PHUMdRf. ~ 
I ' 

"\\ ?1. 5 

1 ') c ! '1.4 

VEH ENTERING LUNAR UMeHA d I 3 :11 42. g 

0 .1 4 f. 2 .il 

VH ENTEK I NG LU,.,AP PF ~UMoi<A a 14 J 7 45 .rl 

1 ) c , c. q 

VEH E~TERING SUNLIGHT q 14 I' i:::6. 1 O'\ 
I 

0 ' ! 2 ' • 7 I-' 

~ VEH ENTERl~G LUNAR PENUl'eRA ~ J< 2" ';P • :; 

0 r c 1 .:; • j 

VEH ENTERING LUNA~ u~ePA '; J<; ~o 9.?. 

:; :) 4 f " . ' 
vr~ E~TERI,.,G LUNAP Pf,.,L"leqA d !. 6 '0 , 2. () 

0 ·: c 1').f"l 

VfH ENTERING jLJNLIGHT ~ 1 ~ •1, ::i,. 0 

1 ' l! ~ ~. "< 

VEH E~TERING LUNAP Pr:/\UM BR.'.\ t 17 7' IP. f, 

0 J l 1.':-

VE~ E~TERl~G LUNAP u~eoA ~ I 7 ?• ;q .4 

r -- ,,.--



( r ... , - " ,, 

LIGHTING CCNDITION FnR YEH l 

TIME SPFNT I'< REGION 
CAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 46 4.0 

YEH ENTERING LUNAR PENUMBRA B 18 14 33.4 

0 0 0 10 . 7 

VEH ENTERING SUNLIGHT A 18 14 44.l 

0 l 12 1.2 

YEH ENTERING LUNAR PENUMBRA 8 19 2 (> 45.3 

0 0 0 10.4 

YEH ENTERING LUNAR UMeRA B 10 26 ~5.7 

0 0 45 57 .4 

YEH ENTERING LUNAR PE~UMBRA 8 ?O 12 53 .1 0\ 
I 

0 0 0 10.7 I-' 
--l 

YEH ENTERING SUNLIGHT 8 20 13 3. 8 \.>I 

0 l I 2 l .Q 

VE~ ENTERING LUNAR PE~UMBRA 8 21 25 5.6 

0 Q c 1 IJ. A 

VfH ENTERl~G LUNAQ UMeRA 8 21 25 tn.5 

0 0 4 6 3.q 

VE~ ENTERING LUNAR PE~UMBRA 8 n ! l 20. 3 

0 0 n 10.4 

YEH ENTERING SUNLIGHT 8 22 l l 30.7 

0 1 \l 59.2 

YEH ENTERING LUNAR PENUMBRA 8 23 21 28 .9 



( 

VEH ENTERING LUNAR UMBRA 

YEH ENTERING tt:~lR DE NU~ BR A 

VEH ENT ERING SUNLIGHT 

VEH ENTERING LUNAR PENUMBRA 

VE~ ENTERING L U~AR U~BRA 

VFH ENTERING LUNAR PENUMBRA 

VE~ ENT ERl~G SUNLIGHT 

VEH ENTERING LUNAR PF ~UMBRA 

VE~ ENTER ING LUNAR UMBRA 

VEH ENTERING LUNAR PENUMBRA 

VEH ENTERl~G SUNLIGHT 

-­. 

LIGHTING CO NDIT ION FOR VEH l 

TIME SPEl\lT IN REGIC''I 
DAYS HRS ~INS SECS DAY S HRS :-llNS SfC S 

0 0 0 9.5 

8 23 23 ~8.4 

0 0 4f 2.1 

9 0 q 40. " 

0 D 0 11.0 

9 0 9 ~l. 5 

0 I 12 1.5 

q I 21 ~3.0 

0 0 0 ! l. •) 

q I 22 4.0 0\ 
I 

0 0 46 6.7 I-' 

q l 8 10.7 ~ 

D 0 c ~.4 

9 2 8 l'l .1 

0 l II 51. ~ 

q 3 <O !0.4 

0 0 () ~". tl 

q 3 20 25 .4 

0 D 46 ·i .1 

q 4 6 ?q.4 

0 8 0 1 0 . 9 

q 4 6 ~9 . 4 

r 



r r =' '"-... 

LIGHTING CO~DITIGN FOR VEH l 

Tl l'E SPHH 1~~ ~[G1 rJrJ 

CAYS 11RS ~INS SECS DAYS t-<RS "I N ~ SFC <; 

0 l l 2 1.2 

Vfr ENTERI NG LUNA~ PE ll,lJ'1!lRA Q 5 1 B 40.6 

0 J 0 l C.q 

VEH E~T E RIJl,G LU~AP. UMERA 9 5 ! 8 ~ l. 5 

0 ·1 46 z.s 

VfH ENTERING LUNAR PEJl,U~nRA 9 f . 4 ; 3 . c. 

Q 'J ') 14 . I 

V£~ ENTEKJNG SUNLIGHT <i n 'i R. '.) 

() l 1 1 5 3 . o 

VEr ENTERING LUN•R PEJ\,U'<eRA q 7 ~ 7 1.1 0\ 
I 

0 -) c ,. C .f) I-' 
--1 

Vtf' EJl,TEPI 11,G LUNAR U"E'l q 7 I 7 11. 7 \Jl 



c-

LIGHTING COND ITION F C ~ VEH l 

26 JUL 71 TEI TO FH LAL eo.1 

VEH IN LUNAR UMBRA AT PHASE l~ITIATION 

VEr FNTERING LUNAR PF~UMBRA 

VfH tNTERING SUNLIGHT 

(' -,_ 

DAYS HPS fllNS SECS 

q ~4 " 

9 54 6.,, 

TI ME SPFNT IN RFGIJN 
JAYS HRS "l~S SECS 

0 0 ~ ~.7 

r 

CJ\ 
I 
I-' 

--._] 
0\ 



r I 
,,..--..., •.c 

~) 

TABLE 6 -Ill:. - MISSION SHADOW TIMELINE - Continued 

CblLM descent 

LIGHTING CDNOITICN 

LM FROM SfP TO POI 

VEH IN SlJNL IGH T AT PHASf INITIAT l()f.; 

TIME SPENT IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

VEH ENTERING LUNAR PENUMBRA 4 4 52 17.2 

0 0 ') 10.1 

VEH ENTERING LUNAR U"BRA 4 4 52 27. 3 

0 0 48 33.2 

VfH ENTERING LUNAR PENUMBRA 4 5 41 .6 

0 :J 0 11. 1 

VEH ENTERING SUNLIGHT 4 5 41 11.6 0\ 
0 l 5 10.5 

I ,...... 
-..J 

VEH ENTERING LUNAR PFNU"PPA 4 6 4(- 22. 2 -..J 

0 () 0 15. 0 

VEH FNTERING LUNAR U'1BRA 4 6 46 38.0 

0 'l 48 20.1 

VEH ENTER l"IG LllN4R PE NUMBR4 4 7 34 58.B 

0 Q (' 1 o. Q 

V~H FNTERING SUNLIGHT 4 7 35 9.1> 



r 

TABLE 6-Ill. - MISSION SHADOW TIMELINE - Concluded 

(cl LM rendezvous 

Ll,HTIN' CONDITION FOR LM 

RENOEZVOUS RADAR TRACKIN' 'RIOR TO T,I 

YEH IN 'ENUHIRA lillillillillil 

VEH ENTlRIN& LUNAR UNIRA 

CIAIT TD &IT IRAKINI IATl 

VEH IN 'ENUHIRA lillil81illil 

VEH ENTERIN& SUNLl,HT 

r-

AT 'HASE INITIATION 

OATS HRS MINS SECS 

7 l 57 4.Z•7 

AT 'HASE INITIATION 

OATS HRS MINS SECS 

7 ~ u 54•9 

(,. 

TIME S,[NT IN REGION 
DATS HRS MINS SECS 

TIME S'ENT IN REGION 
OATS HRS MINS SECS 

,-.._ ) 

0\ 
I 
I-' 
-.J 
Q) 
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