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TABLE B-1!. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)
T1Mi= xs YS zs oxs DYS oz S DOXS DOYS DDlS

SFr 1('" K,~ K~ "'IS ~ IS "1/5 "1/5 SO "1/5 SO ~/S SO

91.0 6190.61)4 '311.R60 46.626 451.6 128.0 847.5 6.99 0.04 15.53
94.n 6391.109 'Vl.9RB 47.481 45fl.6 12A .1 863.2 7.04 -0.01 15.81
91).0 h391. ')71 31.116 48.3')1 465.6 12A.0 87'l.2 7.06 -0.07 16.12
9h.O 6197.041 31.244 49.240 472.7 121.9 895.5 7.05 -0.11 16.47
Q7.11 "'392.517 31.372 50.144 479.7 127.A 'H2.1 7.03 -0.14 16.85
9R.f) 61'l3.'l00 31.500 51.064 4A6.7 127.6 929.2 6.99 -0.16 17 .24
9Cj.(1 6393.490 31.6:n 1)2.002 493.7 127 .5 946.6 6.95 -0.17 17 .63

100.(' 6393.987 31.755 I)2.95B 501) .6 127.1 964.4 6.90 -0.1 B 18.02
101.0 63Q4.491 31.A87 53.931 507.5 177 .1 982.6 6.81) -0.17 18.41
107.0 6'191).007 32.()09 54.923 514.3 127 .0 1001.2 6.81 -0.15 18.78
1")1.0 6'1<)5.520 32.136 1)5.934 521.1 126.A 1020.2 6.77 -0.14 19.14
104.("1 6196.044 12.263 1)6.961 521.9 126.7 1039.5 6.75 -0.11 19.50
101).11 6'196.S7h 32.389 5'l.013 514.6 126.6 1059.2 6.74 -0.08 19.85
10h. 0, h397.114 32.516 59.0R2 541.3 126.5 107'l.2 6.73 -0.05 20.19
107.0 -<,397.658 32.642 1)0.111 54A.O 126.5 1099.6 6.73 -0.01 20.53
Hl8.() 63'lB.210 32.769 61.281 554.8 126.5 1120.3 6.14 0.03 20.87
l()Q.C' h3 9'3. 76A 32.895 62.412 561.5 126.5 1141.3 6.74 0.05 21.20
11 o.n 6'199. ''1'13 33.027 63.5h4 568.3 126.6 1162.7 6.75 0.06 21.53
111."! h'l99.904 31.149 64.737 57<;.0 126.7 1184.4 6.76 0.06 21.87
112.0 6400.4R3 33.275 65.9:'11 581.7 126.7 1206.4 6.75 1).05 22.21
111.0 6401.06R 33.402 67.150 5A8.5 126.7 1228.8 6.76 0.04 22.56
114.0 6401.060 33.529 68.390 595.3 126.8 1251.5 6.76 1).02 22.91 t::1

\J1
t:I:l 11 1).11 6402.2<;8 33.655 69.653 602.0 126.fl 1274.6 6.77 0.02 23.26 I

I ............ 116.0 6402.Ah4 31.782 70.940 608.8 126.8 1298.1 6.79 0.03 23.62 \J1........ 117.0 I)4f'J3.476 3'1.9()O 72.250 615.6 126.9 1321.9 6.80 0.04 23.99 \J1
en

11 A. 0 6404. n95 34.036 73.5B4 622.4 126.9 1346.0 6.81 0.06 24.36 0

119.0 6404.7::>1 34.163 74.942 629.2 127 .0 1~70.6 6.80 0.08 24.74
I

\J1
17'1." 64 a'). '153 14.2 9 ') 76.'125 636.0 127 .0 1395.5 6.78 0.09 25.14
17 1.n (401).991 "4.417 77.733 642.1 127.1 142 O. <; 6.73 0.10 25.55
17'.('1 I',4nh.639 34.1)44 79.167 649.4 121.2 1446.6 6.66 0.09 25.95
12'\.0 6407.292 ~4.671 A'). 6 27 61)6.') 127.3 1412.8 6.60 ().09 26.37
124.0 f>407.951 34.7'19 '12.113 662.6 177.4 14"9.3 6.55 O.OA 26.78
171). () f>40A.f>11 34. 9 21', ~ 3.025 669.1 121.<; 1<;26.4 6.51 ('1.07 27.23
170.('\ 6409.2R'1 35.054 A5.16,) 675.6 121.') 1553.9 6.49 0.07 27.70
177. " I',4()'l. %A 31).lB1 R6.733 687.1 121.6 1581. e 6.49 0.07 29.16
PR.\' 1',4111.61)3 '1').309 '18.329 6'lA.6 121.7 1610.2 6.50 0.06 28.61
17'1." f,411.34,) 35.417 89.9')1 695.1 121.8 1639.0 6.S2 0.10 29.05
no.n h41~.f)44 35.564 91.608 701.6 121.8 1668.3 6.54 0.10 29.49
1"31. n I',41~.749 35.692 93.291 708.2 128.0 169R.O 6.56 0.10 29.93
1'\7."! 641'1.460 3').82" 95.004 114.1 128.1 1728.1 6.57 O.ll 30.36
1'\3." f,414.11'1 35.949 ')6.747 721.'1 12A.1 17<;8.7 6.5B 0.09 30 .81
114.r f,414. qfn 36.n71 9A.522 721.9 128.2 1189.7 6.59 0.10 31.26
13<;.0 641<;.634 36.7"1) 100.327 734.') 128.3 1821.2 6.61 0.06 31.70



TABLE B-II, LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TT~I'

<;f'r:
XS
K'I

VS
K'I

ZS
K'I

DXS
~/S

OYS
"'IS

Ol S
~/S

DO)(S
~/S SO

DOYS
MIS SCl

OOZS
1'/5 SC

<;-Tr: CFNTEP f'Nr.TNF CUTnFF (ENGTNE SOLENOID)
11~.1~0 ~41~.151 36.22A 1~0.620 735.5 1211.3 1826.3 6.61 0.06 31.18

tel
I.......

00

l1f>."
U1.0
UA.I)
n9.()
140.n
141."
147.0
141.0
144. ()
145.'"
146.')
141.0
14'1.1)
149.CI
I ~O. ('.
151.0
1~7.n

l~".O

1'>4.1)
1~5.0

1'>6.0
1~7.0

15R.O
15"1.0
160.1)
161.1)

041~.113

6417.112
6417.'156
641lJ.602
6419.151
6420.1"6
647'). '161
6421.671
642'1.'IR1
6473.153
6471.971
6424.696
6425.413
642'>.252
6427.0'1',
6421. R?2
642 A. At 3
6429.400
643J.204
64~1.')04

M31. 'Ia9
6432.611
6431.47Q
6414.245
6415.064
6435.,,92

16.331
36.462
36.59(\
36.719
36.1'141
36.'H')
31.104
31.232
37.360
31.481'1
31.616
31.144
'\1.877
3'1.:)00
3'1.121'4
33.256
3'1.39')
3'1.513
3'1.641
3 'I. 169
lR.R9R
39.026
3Q.154
39.7'13
'19.411
39.540

102.163
104.1)21
10'i.q16
lC'1.329
10'1.771
111.138
lU.133
115.156
111."106
119.884
121.QQO
124.126
17.,.790
12"1.484
130.701'4
1"\2.963
135.248
131.564
13Cl.912
142.292
144.10~

147.150
14'l.079
1')2.142
154.6811
157.2111

73<).3
742.')
74').7
748.8
1')2.0
75').2
75R.4
761.7
164.Cl
10il.2
171.')
774.'1
178.2
7R 1.6
785.0
7118.4
791.Cl
79').5
799.)
802.0
806.1
810.0
R13.R
817.1
821.6
825.7

12".4
128.4
128.4
128.4
128.3
128.3
128.2
128.1
128.1
128.1
128.1
128.1
128.1
128.1
128.1
128.2
128.2
128.3
128.3
1211.3
128.4
128.4
12A.4
128.5
128.5
128.6

1850.5
1815.9
1 '101.8
1927. q
1954.3
1 q81 • 1
2008.3
2035.'>
2064. C
2092.2
2120.9
2149.'>
2179.3
2209.0
2239.2
2269.7
2300.7
2331.9
2363.7
2395. q
2428.6
24l:l.1
2495.3
2529.5
2564.1
259'1.2

3.11
3.19
3.18
3.18
3.20
3.21
3.2"3
3.25
3.21
3.30
1.32
3.34
3.37
3.41
3.44
3.48
3.51
3.55
3.59
3.64
3.69
3.76
3.94
3.91
4.01
4.12

0.07
0.02

-0.02
-0.02
-0.08
-0.07
-0.05
-0.09
-0.04
-0.02
-0.01

0.01
0.02
0.01
0.01
0.04
0.04
0.05
0.04
0.04
0.01
0.02
::>.05
0.09
0.04
0.04

25.30
25.64
2<;.91
26.31
26.67
21.04
27 .39
27.73
28.08
28.47
28.81
29 .18
29.56
29.96
30.36
30.76
31.17
31.58
31.98
32.48
32.92
33.35
33.86
34.36
34.84
35.33

t:::l
Vl

I.......
Vl
Vl
~
o
I

Vl

S-lr: nUTAOA~f) fNr.TNF CUTOFF (ENGTNE SOLENOln)
161.010 6436.404 1 9 .621 151'4.91'4 8211.3 1211.6 2621.2 4.18 -0.03 35.63

lA? .n 6416. 7 18 1".£.6'1 11)"1.3°2 828.1 l?8.f> 2629.5 -9.25 -0.03 1.06

S-Tl':/S-TI SEP.ARATInN CO... ..,ANn
16?11~ 0416.974 30.70'1 I~O.109 1'425.1 12A.f. 262<;.8 -'1.25 -('.03 1.06

1 [,4. ('
1(,A.O
1(,'1."
11".1'1

, • \1

643'1. ':\')6
643Cl. Q,)i!

6441.')71
.,441.!)f,9

1".92'>
4".11\3
40.41Cl
40.6"6

105.154
170.426
175.106
181."112

809.0
792.1
777.6
76,.4

128.5
128.4
128.3
128.1

2£,31.6
2635.5
2646.5
2658.6

-9.25
-7.65
-7.15
-6.78

-0.06
-0.06
-0.04
-1).05

1.05
4.61
5.78
6.76



,.

TABlE B- II. LAUNCH VEHIClE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

T ''''1= '(S VS lS DXS l)VS 01 S f19XS DOVS OOZS
SFr 1< ... p~ K" M/S MIS MIS MIS SO lollS SO MIS SO

171'.0 6444.SA7 40.95;> 186.343 750.0 128.0 2672.5 -6.71 -0.05 6.91
174.0 644". )69 41.708 191.702 716.6 127.9 2686.4 -6.67 -0 .05 7.02
11b .11 6447.';79 41.463 197.0A9 723. ~ 127.8 2700.5 -6.6'; -0.05 7.05
1711.'1 644'1.96;> 41.719 2/)2.S04 710.Cl 127.7 2714.1 -6.64 -0.0'; 1.08
1!'lf1." 6450.169 41.974 207.948 696.7 127 .6 272 R. <; -6.62 -0.04 7.11
181'.11 6451.749 42.230 213.420 683.5 121.S 2743.1 -6.60 -0.04 7.14
184.11 h453. 1 03 42.4A4 218. Q20 670.'1 127 ." 2751.4 -6.58 -0.04 1.U
1A6." h454.430 42.739 224.449 657.2 127.3 2711.8 -6.56 -0.05 7.19
1811.0 645';.132 42.9Q4 230.007 f>44.1 127.2 2186.2 -6.55 -0.05 7.22
lQO.11 1,4';7.0()7 43.24A 23S.S94 631.0 127.2 2800.7 -6.52 -0.05 7.25
197.1) 6453.25S 4">,.502 241.210 blR.') 127 .1 2e15.2 -h.SO -0.05 7.28
194. () h459.478 43.756 246.-355 6)S.0 127 .0 2 e29. e -6.47 -0.05 1.33
1<1".0 6460.675 44.010 752.510 "92.0 126.9 2844.5 -6.44 -0.05 7.37
lQA.n 6461.'147 44.264 25'1.233 579.2 126.8 2859.3 -6.41 -0.05 7.41
?DO.!) 6462. '192 44.517 263.967 566.1 126.7 2874.2 -6.44 -0.05 7.47
70;>."1 6464.117 '.4.711 269.730 553." 126.6 2889.2 -6.47 -0.05 7.51
204.0 646';.206 45.n4 275.S74 540.5 126.5 2904.3 -6.42 -0.05 1.53
?06.0 6466.274 45.27f> 281.347 527 .R 126.3 2919.3 -6.25 -0.07 1.49
?nA.O 6467.317 45.529 287.201 515.6 126.1 2'134.2 -5.97 -0.10 7.40
1'10." 64f> 'I. 336 45.781 293.084 503.9 125.9 2948.<; -5.70 -0.12 7.30
217.0 "46<:).133 46.0B ?'lA.99f> 4'12.7 125.7 2963.4 -5.45 -0.13 1.21
714. () (,47').30A 46.284 304.937 482.0 125.4 2977.7 -5.29 -0.13 1.16 t::l

tx:l
? 1". 11 f>471.261 46.534 310.907 471.5 125.1 2<;92.0 -5.20 -0.13 7.14 V1

I I
I--' ?lA.0 647?lQ4 4&.784 316.905 461.1 124.9 3006.3 -';.14 -0.13 1.14 I--'
LO V17;>".0 6473.10S 47.034 31'2.932 45().8 124.6 3C20.6 -5.14 -0.13 1.18 V1

22?"l 6473.9Q7 47.281 328.QAA 440.5 124.::1 3035.0 -S.16 -0.13 7.22 en
C>

774. " 6474.Af>7 47.S31 335.073 430.2 124.1 3049.5 -5.17 -0.13 7.26 I
V1;>76.:1 6475. 71 !'I 47.77'1 341.1!'16 419.8 12'1.8 3CM.l -5.1 R -0.13 7.31

?2A.O 6476.547 4Q.O",> 347.37Q 4"Q .4 123.5 3C7£1.7 -5.19 -0.13 1.35
1''1''.0 f>477.'155 4'\.273 3S3.501 3'19.1 123.~ 3C93.5 -5.18 -0.13 7.38
1''17.0 647'\.14:1 4R.51° ~S9.7()3 38'1.7 12".0 3108.3 -S.18 -0.13 1.42
;>'>,4.0 "478.910 4'1.765 365.Q35 378.3 112 .7 :nn.2 -S.19 -0.14 1.46
2'16.11 /-'479.6S6 4 Cl. 01 ") 3 7 2.1 9 h 3'>7.Q 122 .4 313'1.1 -5.19 -0.14 7.49
;>",R.O 648).3A2 49.2S5 37'\.487 157.5 122.2 3153.2 -5.2) -0.14 1.53
;>40.0 64 Rl.086 4 9 .4Q<) 3A4.80R 347.1 121.9 316A.3 -5.20 -0.13 1.57
742.11 f>4Al.77'l 4"1.742 3'H.160 336.7 121.6 31113.5 -5.21 -0.13 1.62
744.1" A4A2.411 4'l.9A5 397.542 326.7 121.~ 3198.7 -5.1'2 -0.13 1.66
746. " b4'l3. ')75 SO.227 403.955 315.11 121 .1 321".1 -5.22 -0.14 1.10
?4A.'1 h4A3.6C)h 50.4hQ 410.3QQ 3"5.3 120.8 3229.6 -5.22 -0.13 1.14
1'50.1) h4A4.7 9 " 50.711 416.874 294.9 128.5 324S.1 -5.23 -0.13 1.19
?S?,., "484. >H6 50.Q51 423.379 284.4 120.3 3260.7 -5.24 -0.13 7.83
2S4.11 '>4A5.434 sl.1<12 479.716 213.9 120.0 3216.4 -5.25 -0.14 7.81
?5h.'1 "4'l5. Q71 51.4~1 41&.485 ""'1.4 119.7 3292.2 -5.25 -0.13 7.91



TABLE B-1 I. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TT~'" '(s VS ZS oxs flVS OZ S £lOX'> (J(JYS ODZS
"Fr KM K'4 K"1 MIS "1/S M/S ~/S SO "1/S SO MIS SO

7'i8.0 6'+ AI,. 48 8 'i 1.'" 71 443.0A<; 257.9 119.4 3308.1 -5.26 -1).13 1.96
760. ,.., 64A1>.981 51.909 449.717 247.3 119.2 3324.1 -5.21 -0.13 8.01
76? 0 64R7.457 57.147 45" • 1'1 2 731.'l 118.9 3340. 1 -5.~8 -0.14 8.05
764. () 6481.910 57.3"!5 463.078 221.:1 IHI.I> 3356.3 -5.29 -0.14 8.10
766. I) 64Ail.141 52.6U 469.807 ?lO.6 118.4 3312.5 -5.2CJ -0.13 8.15
768.0 64fl'l.1'52 52. A'i 'I 476.<;6A 200.0 1l'3.1 3388.9 -5.30 -0.12 8.20
77'1.') 64A9.141 <;3.')<14 483.362 189.3 117.A 340<;.3 -5.31 -0.13 8.25
277.0 64119.50CJ 53.329 490.1f~q 178.7 111.6 3421.0; -5.31 -0.13 8.29
714.') 64A9.'1'i6 <;3.564 497.050 1611.1 111.3 3438.5 -5.32 -0.13 8.33
77h.,) 6490.182 53.199 5:13.943 157.4 117.0 34<;5.2 -5.34 -0.13 8.39
27R.0 6490.486 54.n32 510.871 146.7 116.!! 3412. C -5.35 -0.12 8.44
7AO.,) 6490.16A 54.266 517.832 llb.O 116.5 3489.0 -5.37 -1).13 8.49
2117.'1 6491. (no <;4.499 524.827 12<;.2 116.2 3506.C -5.38 -0.14 8.54
784.0 6491.269 54.131 531.1'\56 114.4 116.0 3523.1 -5.39 -0.13 8.59
2%.0 6491.4117 54.962 53A.919 103.6 115.7 3540.4 -<;.40 -o.n 8.64
788.0 6491.684 55.193 546.017 92.8 115.4 3551.1 -5.41 -0.13 8.69
790.n 0491. '\';'1 <;5.424 553.153 '12.0 115.2 3515.1 -5.42 -0.13 8.74
797.0 "492.011 5<;.654 560.31B 11.1 114.9 3592.6 -5.43 -1).13 8.19
794.0 6492.143 55.884 561.521 00.2 114.7 361C.3 -5.45 -0.13 8.84
296." 6492.252 56.113 574.759 49.3 114.4 362B.0 -5.46 -0.13 8.90
79'1.0 6492.140 56.341 582.033 3R.3 114.1 3645. 'i -5.48 -0.13 8.95
100.n 6497.406 56.569 589.342 27.4 113.9 3663. e -5.49 -0.13 9.00 t::::I

Vl
to 10? (1 649?449 56.797 596.688 16.3 113.6 H81.'i -5.51 -0.13 9.06 I
I 304.3 6492.471 57.024 604.~70 5.3 113.3 3700.1 -5.52 -0.13 9.11 I-'

N Vl
0 ",,06. '1 64')7.471 57.2<;0 611.488 -5.8 1 U.l 37111.3 -5.54 -0.13 9.11 Vl

0">
"10'1.0 6492.448 57.476 618.943 -16.9 112.8 3736.7 -5.55 -0.13 9.22 0
310.1) 6492.403 <;7.702 626.435 -28.0 112.6 3755.2 -5.57 -0.13 9.28 I

Vl
"117.0 6497.136 57.926 633.964 -39.2 112.3 3773.9 -5.59 -0.13 9.34
"114.0 6492.746 58.151 641.531 -50.4 112.0 3792.6 -5.61 -0.13 9.39
"I1f,.0 6492.134 511.375 649.135 -61.6 111.8 3811.4 -5.62 -0.12 9.45
31'1.0 6497.'100 58.59'1 656.777 -72.CJ 111.5 3830.4 -5.64 -0.12 9.51
370.'1 h491.R43 511.821 664.457 -R4.2 lll.3 3849.5 -5.66 -0.13 9.57
327.0 h491.663 59.043 672.175 -95.h 111.0 3868.7 -5.61'\ -0.13 9.64
"174.0 6491.460 59.2h5 679.912 -D7.0 110.7 3888. C -5.71 -0.13 9.10
37h.O 6491.735 59.486 687.727 -11'3.4 110.5 3901.5 -5.7Z -0.12 9.75
3?R.O (491).9117 59.701 695.562 -120 .9 1l0.2 3927.1 -5.14 -0.12 9.8L
"1"11' .0 649').716 5').927 103.435 -141.4 110.0 3946.8 -5.76 -0.12 9.88
31".1) h490.421 6".147 711.H9 -153.0 109.7 3966.6 -5.79 -0.12 CJ.94
",,34.1) h400.104 60.36h 719.302 -164.h 109.5 3<Jel).5 -5.1'10 -0.12 10.00
33".:'1 648'~. 763 6".584 727.29<; -176.2 109.2 4006.6 -5.R2 -0.12 10.06
13'1.0 64"19.399 60.An1 735.328 -11'\7.9 109.0 4026. e -5.85 -0.12 LO .13
140.0 64·'1°.111 61.07(1 741.402 -199.6 10R.7 4047.1 -5.89 -0.12 10.20
~4?':l 64'19.6I)n 61.23Fl 751.<;17 -211.4 10R.5 4067.6 -5.91 -0.13 10.27

'. '\l



, . I' " .

TABLEB-II. LAlJolCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TI'4F xs YS ZS oxs OYS DZS ooxs OOYS OOZS
SEC KM KM KM M'S M'S M'S M'S SQ MIS SQ MIS SQ

'144.0 64AA.166 61.4'54 159.61'1 -223.3 10A.2 4088.2 -5.92 -0.12 10.33
'146.n 6487.707 61.670 767.870 -235.2 108.0 4108.9 -5.95 -0.12 10.40
'I4A.1'} 6487.??5 61.886 776.109 -241.1 107.1 4129.8 -5.98 -o.ll 10.47
'150.0 6486.119 62.101 784.389 -259.1 107.5 4150.8 -6.01 -0.12 10.54
352.1'} 6486.189 62.316 192.112 -271.2 107.2 4172. C -6.04 -0.12 10.60
'\54.0 "485.634 62.530 801.071 -283.3 101.0 4193.2 -6.06 -0.13 10.61
'1'51'..0 6485.055 62.144 809.485 -295.4 106.7 4214.1 -6.08 -0.12 10.75
'I5A.0 64Fl4.452 62.957 811.936 -301.6 106.5 4236.2 -6.12 -0.12 10.82
360.n MA3.825 63.170 826.430 -319.9 106.2 4258. a -6.16 -0.12 10.90
362.0 6483.173 63.382 834.968 -332.3 106.0 427'l.e -6.19 -0.12 10.91
364.0 6482.4<1" 63.594 843.550 -344.7 105.7 4301.'l -6.21 -0.12 11.04
366.0 6481.794 63.A05 A52.175 -357.2 105.5 4324.0 -6.24 -0.12 11.12
'I6A.O 6481.061 64.016 1160.846 -369.7 105.3 4346.3 -6.21 -0.12 11.19
"'170.0 64AO.315 64.226 869.561 -382.3 105.0 4368.8 -6.30 -0.12 11.27
'177.0 6479.53A 64.436 878.321 -394.9 104.8 4~(H. 4 -6.33 -0.12 11.35
'174.0 6478.735 64.645 881.121 -407.1 104.5 4414.2 -6.38 -0.12 11.-\-]
316.0 6417.907 64.854 895.978 -420.5 104.~ 4437.1 -6.42 -0.12 11.51
'I7A.0 6471.053 65.062 904.875 -433.3 104.0 4460.2 -6.45 -0.12 11:.59
'1AO.O 6476.174 65.270 913.819 -446.3 103.A 4483.5 -6.48 -o.ll 11.67
3A? .0 6415.268 65.477 922.810 -459.3 103.6 4506.9 -6.51 -0.12 11.75
lf14.0 6414.331 65.£>84 931. A41 -412.3 103.3 4530.5 -6.54 -0.12 ll.83
'186.0 6413.379 65.891 940.932 -485.5 103.1 4554.3 -6.57 -0.12 11.91 t::l

V1
tx:l '18A.0 £>472.395 66.097 950.064 -498.1 102.8 4578.2 -6.61 -0.11 12.00 I.......

I '\<10.0 6471.384 66.30? 959.245 -511.9 102.6 4602.3 -6.66 -0.11 12.09 V1N
-525.3 4626.6 -6.70 -o.ll 12.18 V1....... 39;>.0 6410. '141 /)6.'501 968.474 102.4 O"l

'194.(1 6469.2113 66.112 971.751 -538.A 102.2 4651.0 -6.14 -O.ll 12.27 C>
I

'196.11 646A.1 q2 6£>.q16 9A1.01A -552.3 101.q 4675.6 -6.71 -0.11 12.35 V1
'IQA." 6461.073 67.119 996.454 -565.9 101.7 4100.4 -0.81 -0.11 12.44
400.0 0465.97'l 01.322 lQ05.'l19 -519.6 101.5 4125.4 -6.85 -0.11 12.53
407.0 6464.755 61.525 1015.355 -593.3 101.3 4150.6 -b.89 -0.10 12.63
404.1) 64b3.o;o;') 61.127 1024.R82 -607.2 101.n 4115. q -6.94 -0.10 12.71
406.1) 04b2.326 61.929 1034.459 -621.1 100.8 4801.4 -6.<18 -0.11 12.80
4011.0 6461.070 6'1.131 1044.088 -635.1 100.6 4827.1 -1.04 -0.11 12.91
4\.0.0 6459.186 68.332 1053.168 -649.3 100.4 4'353.1 -1.08 -0.11 13.02
417.n 045'l.473 6A.532 1063.500 -663.5 100.1 4879.2 -7.12 -0.11 13.11
414.0 6457.132 68.732 1013.285 -671.8 99.9 4905.5 -1.17 -0.11 13.20
41£>.0 6455.76? 68.932 1083.172 -692.2 99.1 4937.0 -7.22 -0.10 13.30
418.0 6454.363 69.131 1093.013 -1')6.1 99.5 4<;58.8 -1.26 -0.10 13.41
470.t) 6452.915 6Q.330 1102.957 -721.3 99.3 4985.7 -1.31 -0.10 13.51
477.0 6451.478 69.528 1112.?56 -136.0 99.1 5012.8 -7.31 -0.11 13.62
474.0 6449.90 1 69.126 1123.009 -150.'l 98.9 5C40.2 -1.43 -0.11 13.72
476.(1 644R. 474 69.9:"4 1133.111 -765.1 98.6 5t:J61.1 -1.48 -0.10 13.82
4 ?'I." "".41,. 92 fl 7n.1?1 1143.2AO -780.8 98.4 5095.5 -1.53 -0.10 13.93



TABLE B- Ir. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

Tl"4F '(5 y<; Z5 OXS OYS OZ S OOXS DOYS DDZS
SEC K"4 KM KM MIS MIS MIS MIS SQ MIS SQ WS SQ

4'10.0 6445.'10:;1 70.317 1153.409 -795.9 98.2 5123.5 -7.59 -0.10 14.05
437.0 6441.744 70.514 1163.774 -811.1 98.0 5151.7 -7.64 -0.11 14.16
434.n 6442.107 70.709 1174.106 -A26.5 97.8 5180.1 -1.70 -0.11 14.27
436.0 6440.438 70.905 1184.494 -842.0 97.5 5208.8 -7.76 -0.11 11t.38
4'1A.O 6438.739 11.099 1194.0 41 -857.6 97.3 5231.1 -7.81 -0.10 14.50
440.0 6437.008 71.294 1205.445 -873.3 97.1 5266.8 -7.87 -0.10 14.62
44;:>.0 6435.246 71.488 1216.008 -889.1 96.9 5296.2 -7.93 -0.09 I1t.74
444.0 6433.451 71.682 .1226.630 -905.0 96.7 5325. e -7.99 -0.09 I1t.86
446.0 6431.625 71.875 1237.312 -921.1 96.5 5355.6 -8.06 -0.09 14.98
448.0 6429.761 72.068 1248.053 -937.3 96.3 5385.7 -8.12 -0.09 15.10
41)0.0 6427.1376 72.260 1258.855 -953.6 96.2 5416.1 -8.19 -0.09 15.23
4C;2.0 6425.953 72.452 1269.717 -970.1 96.0 5446.6 -8.26 -0.08 15.36
41)4.0 6423.996 72.644 1280.641 -986.7 95.B 5477.4 -8.32 -0.08 15.50
456.0 6422.006 72.836 1291.628 -1003.5 95.6 5508.6 -8.39 -0.09 15.63
456.0 6419.982 73.027 1302.676 -1020.3 95.4 5540. C -8.47 -0.09 15.76
460.0 6417.924 73.217 1313.188 -1037 .4 95.3 5571.6 -B.55 -0.10 15.89

S-II CENTER ENGlIIlf' CUTOFF (ENGINE SOLE'fOIOI
460.6.10 6417.299 73.271) 1317 .138 -1042.5 95.2 5581.1 -8.57 -0.12 15.93

467.0 6415.832 73.40A 1324.960 -1054.S ':15.1 5599.3 -8.69 -0.10 12.lt8
464.0 6413.705 13.598 1336.183 -1072.2 94.8 5624.3 -8.84 -0.16 12.53 0

t:x:l 46"'.0 6411.544 73.787 1347.457 -1089.8 94.4 564<;.4 -8.74 -0.17 1~.59
V1

II
46A.O 640':1.341 73.975 1358.182 -1107.1 ':14.1 5674.6 -8.51 -0.15 12.66 ......N

V1N 470.0 6401.116 74.163 1310.157 -1124.0 93.8 5700.1 -8.35 -0.15 12.15 V1
41:>.'1 6404.851 74.350 1381.582 -1140.5 93.5 5725.8 -8.22 -0.15 12.82 O'l

0
474.0 6402.554 14.537 13':13.060 -1156.9 93.2 5151.5 -8.18 -0.15 12.92 I

V1476.0 6400.224 74.723 1404.589 -1173.3 92.9 5111.5 -8.21 -0.14 13.02
47A.O 6391.861 74.909 1416.170 -1189.8 92.6 5803.6 -8.26 -0.13 13.12
480.0 6395.465 15.094 1421.803 -1206.4 92 .3 582':1. ':I -8.33 -0.12 13.21
4A?0 6393.035 75.7713 14'19.490 -1223.1 92.1 5856.5 -8.40 -0.11 13.30
4f14.0 6390.572 15.462 1451.229 -1240.0 91.9 5883.1 -8.41 -0.10 13.39
4"16.0 63118.071) 75.646 1463.023 -1257.1 91.7 5910.0 -8.56 -0.10 13.49
4A8.0 6385.543 75.820 1414.810 -1274.4 91.5 5931.1 -8.65 -0.11 13.58
490.0 63A2.977 76.01;> 1486.166 -1291.8 91.3 5961.6 -8.75 -0.07 10.64
49;>.0 6380.375 76.194 149'3.708 -1309.5 91.2 5981. 8 -8.94 -0.07 10.05
494.0 6377.738 16.·H6 151').691 -1327.6 91.0 6001.9 -9.10 -0.07 10.06
496.0 6375.064 16.558 1522.715 -1346.1 ':10.':1 6Cn.l -9.37 -0.06 10.08
49~.0 6372."l53 16.740 1534.779 -n6S .0 ':IC.7 OC42.3 -9.42 -0.06 10.10
50/).0 6369.(,04 76.921 1546.884 -13'33.7 90.6 6C62.5 -9.31 -0.06 10.13
50?O 636(,. fl1 8 77 .102 1559.030 -1402.1 "10.5 6082.9 -9.12 -0.01 10.16
504.0 6363.q96 71.293 1571.216 -1420.3 ':Ie.3 6103.2 -9.00 -0.07 10.20
C;06.r1 6361.137 77.463 15A::l.443 -1438.3 90.1 6123.7 -8.98 -0.08 10.21

.~ ~
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TABLE B- II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND'ACCELERATIONS - ASCENT PHASE (CONT,)

TT~F xs YS IS nxs nys OI S DDXS DOYS DOlS
Sf'C KM KM KM M'S M'S MIS MIS SO MIS SO MIS SO

50A.fl 6358.243 77.644 1595.111 -1456.3 90.0 6144.3 -9.00 -0.09 10.l3
'510.0 6355.312 77.823 1608.020 -1474.3 89.8 6165.0 -9.03 -0.09 10.l8
'51?0 635:'.346 78.003 1620.371 -1492.4 89.6 6185.9 -9.08 -0.09 10'.42
'514.0 6349.342 78.18:' 1632.764 -1510.7 89.4 6206.8 -9.18 -0.08 10.47
516.fl 6346.303 78.360 1645.198 -1529.2 89.2 6227.8 -9.27 -0.08 10.52
518.0 6343.226 78."iH 1657.675 -1547.8 89.1 6248.9 -9.36 -0.07 10.58.
'570.0 6340.111 78.717 1670.194 -1566.b 88.9 6270.1 -9.43 -0.06 10.63
"i:'7.0 6336.959 78.894 1682.755 -1585.b 88.8 62'H .4 -9.51 -O.Ob 10.70
"i74.0 6333.769 79.072 1695.360 -1604.7 88.7 6312.<) -9.59 -0.05 10.76
576.0 63'30.540 79.249 1708.007 -1624.0 88.6 6334.5 -9.66 -0.05 10.81
'i?8.0 6327.273 79.426 1720.697 -1643.4 88.4 6356.1 -9.73 -0.06 10.87
'530.0 6323.966 79.603 1733.432 -1662.9 88.3 6378.0 -9.80 -0.06 10.9}
"i37.0 6320.621 79.779 1746.209 -1682.6 88.2 6399.9 -9.86 -0.06 10.99
534.0, 6317.236 79.956 1759.031 -1702.4 88.0 6421. C; -9.93 -0.06 11.06
"i36.0 f'H3.811 RO.132 1771.897 -1722.4 87.9 6444.1 -9.99 -0.06 11.12
"i3A.0 6310.346 80.307 1784.808 -1742.4 R7.8 6466.4 -10.05 -0.06 11.18
'540.0 6'306.841 80.483 1797.763 -1762.b 87.7 6488.8 -10.11 -0.05 11.24
'547.0 6303.296 80.658 1810.763 -1782.9 87."i 6511.4 -10.17 -0.06 11.29
544.0 62"19.709 80.83'3 1823.80"1 -lR03.4 87.4 6534.0 -10.24 -0.06 11.35
"i4h.0 62C/6.01l2 81.007 1836.899 -1824.0 87.3 6556.7 -10.31 -0.06 11.4l
548.0 62"12.414 81.18? 1850.')36 -1844.7 87.2 6579.6 -10.37 -0.03 11.48
550.0 6288.703 81.356 1863.n8 -1865.5 87.1 6602.6 -10.43 -0.06 11.50

t::l
tl:I '557.0 6284.9"i7 81.530 1876.447 -1886.5 87.0 6625.6 -10.50 -0.03 11.51 Ul

I I
N I-'
v.I S-II OUTBOARD ENGINE CUTOFF IENGINf' SOLENOID) Ul

Ul
55?h40 6?1l3.760 81.585 1880.627 -1893.1 86.9 6632.8 -10.52 -0.18 11.51 en

C>
I

Ul

S-[JlS-IVR SEPARUION CO"''4AND
5'';'\.'500 62 1l2. III 81.660 1886.3"14 -1901.2 86.8 6633.0 -8.90 -0.08 -2.51

'554.0 6281.159 81.704 1889.712 -1905.6 86.A 6631.8 -8.90 -0.10 -2.51
556.0 6217.329 81.877 1907.978 -1923.4 'l6.6 6626.8 -8.90 -0.10 -2.50
'558.fl 627'\.464 82.050 1916.228 -1941.4 86.4 6623.e -9.08 -0.12 --Q.08
<;(,1).0 6269.5h3 82.223 192Q.477 -1"159.8 86.2 H26.1 -9.33 -0.09 1.96
567.0 6265.623 82.39'5 1942.731 -1978.9 86.0 6630.9 -9.44 -0.11 2.71
564.0 62f>1.h47 82.566 19'56.005 -1991.9 85.7 6636.7 -9.50 -0.13 2.83
566.0 h251.632 82.738 1969.;>fl4 -2017.0 85.4 6642.3 -9.59 -0.15 2.74
568.'1 6753.579 82.908 1982.574 -2036.2 85.1 6647.8 -9.66 -0.14 2.72
'570.0 h;>4Q.4A7 A3.078 1995.875 -2055.6 84.8 6653.3 -9.68 -0.13 2.77
57;>."1 h74'>.356 R3.247 2009. lilT -207'i.0 84.6 6658.8 -Q.69 -0.13 2.76
'514.1) 6241.187 83.416 20n .510 -2094.5 1\4.3 6664.4 -9.74 -0.12 2.76
'51"."1 "'236.978 R3.5fl'i 2035.'144 -2114.0 84.1 6669.9 -9.78 -0.11 2.75



TABLE B-1 1. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TI~F xs VS lS oxs OYS D1 S I)OXS DOYS ODlS
<;Ff: KM K'l KM ""S MIS MIS MIS SQ MIS SQ MIS SQ

'i1A.1) 673;>.731 8"\.151 7"49.100 -2133.6 83.9 6615.4 -9.80 -0.08 2.13
'iRO." 622 R. 444 A1.920 2062.546 -2153.2 83.1 6680.8 -9.81 -0.07 2.12
5A;>." n724. tt A A4.0B1 201'5.913 -2112.9 83.5 6686.3 -9.83 -0.01 2.11
5R4.0 6219.157 fl4.2'i4 2089.291 -2192.7 83.4 6691.1 -9.88 -0.08 2.70
SA".:" 6715."\41 84.421 2107. "AO -7212.5 83.2 66<;7 .1 -9.n -0.08 2,.68
'iRR." 6210.902 84.581 2116.019 -2232.3 83.1 6102.4 -9.93 -0.01 2.67
0;00.'1 620".418 84.15"\ 2129.489 -7252.2 82.9 6107.8 -9.94 -0.06 2.67
59;> .0 6201.893 84.919 2142.910 -2212 .2 82.B 6713.1 -9.96 -0.05 2.66
50 4.0 6191.329 R5.0J'l4 215&.342 -2297.1 82.7 6118.4 -9.99 -0.04 2.66
59".'1 6192.125 85.2'>0 7169.184 -2312.2 82.6 6123.8 -10.02 -0.04 2.66
'iQ R. 0 61RR.ORO A5.415 2183.231 -2332.3 82.5 6129.1 -10. as -0.03 2.65
600.0 61A3.396 85.580 2196.10') -2352.4 J'l2.5 6734.4 -10.07 -0.03 2.63
1:>07." M 7A. 671 A'>.145 221') .114 -2312.6 32.4 6139.6 -10.09 -0.03 2.61
604.0 6173.905 85.909 2223 .659 -2392.8 A2.3 6144.8 -10.12 -0.04 2.60
60n.O 6169. 099 A6.014 2231.154 -2413 .1 82.2 6150.0 -10.15 -0.04 2.59
608.0 6164.2'53 86.238 2250.659 -2413.5 82.1 6755.2 -10.17 -0.04 2.58
610.f) 6159.366 86.402 2264.114 -2453.8 82.0 6160.4 -10.18 -0.04 2.58
6t7.0 6154.438 86.566 2271.100 -2414.2 81.9 6165.6 -10.21 -0.04 2.58
614.0 6149.469 86.730 2291.231 -2494.7 81.9 6770.1 -10.24 -0.03 2.58
616.0 6144.459 86.804 2304.193 -251'>.2 81.8 6775.9 -10.27 -0.03 2.56
"lR.O 6139.408 81.051 23111.340 -253'5.8 R1.7 6781.0 -10.29 -0.03 2.5~

6?f).0 6134.315 81.220 2331.901 -2556.5 81.6 6786.1 -10.32 -0.03 2.53 t::l
tp 6n.0 "129.182 81.3R4 2345.484 -2517.1 81.6 6791.1 -10.33 -0.04 2.52 \J1

II 624.0 6124.001 81.541 2359.072 -2591.9 81.5 6796.1 -10.35 -0.04 2.51 .....N \J1.,I::' f>?6.0 6118.190 A1.110 2312.669 -2618.6 81.4 6801.2 -10.31 -0.03 2.50 \J1
678.0 6113.5"\2 81.812 2386.216 -2639.4 B1.3 6806.1 -10.40 -0.03 2.48 m

0
630.0 61 08. J"\2 8A.03'5 2399.993 -2660. "' 81.2 6811.1 -10.42 -0.04 2.47 I

U163?0 61M.891 flB.101 241"3.521 -2681.1 81.1 6816.0 -10.44 -0.04 2.46
6"\4.0 6091.508 flA.359 2421.158 -2102.1 A1.1 6821.C -11).46 -0.04 2.45
6"\6.0 6092.'183 Rfl.521 2440.'104 -212:'1.0 1:11.0 6825.<; -10.48 -0.03 2.44
618." 60'16 • .<,16 AR.681 2454.461 -2144.0 80.9 6830. II -1 a. 51 -0.04 2.43
640.'') 60Rl.101 88.845 2468.127 -7765.1 90.9 6835.6 -10.53 -0.04 2.42
f>4?0 601'5.555 RO.:)1)1 24fll.RC'3 -;>186.2 RO.1 6840.5 -10.55 -0.04 2.41
644.0 606',.962 89.168 2405.480 -2'101.4 BO.6 6845.3 -10.51 -0.05 2.41
646.0 6064.126 89.320 2530.185 -2828.5 80.5 61150.1 -10.'59 -0.05 2.40
648.f) 6058.647 89.4QI) 2522.9QO -2849.8 80.4 6854. CJ -10.62 -0.05 2.40
f>o;f).o 60';? 9? 1 R'I.65 0 2516.604 -~Hll. 1 80.3 6859.7 -10. b5 -0.05 2.39
h57.0 6041.163 flo. III 1 2550.379 -2QQZ.4 80.2 6864.5 -10.61 -0.05 2.39
6'54.0 6041.\51 89.011 2564.0h7 -2913.8 80.1 6869.3 -10.69 -0.04 2.39
65h.0 6015. '5f)A 90.131 2511.806 -2935.2 80.0 6874.1 -10.11 -0.04 2.37
65A." 6079.6t6 QO.291 2591.55Q -7956.1 19.</ 6878.8 -10.72 -0.05 2.35
"f,o.n 6023.681 9).451 2605.321 -2978.2 19.1 6883.5 -10.74 -0.05 2.33
"f>?" "011.103 90.610 2619.093 -2999.1 19.6 6888.2 -10.71 -0.0'> 2.32

I 'Iii .. H
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TABLE B- II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TT~'" )(S VC; lS O)(S DVS DlS DOXS ODYS OOZS
SEC KM KM KM "lIS MIS MIS "'IS SQ MIS SQ IVS SQ

~64.11 6011.AA2 'l').7A'l 2632.974 -3021.3 79.'i 6892.8 -10.79 -0.05 2.32
66h.a 600'i.618 'lO.921\ 2646.664 -3042.9 79.4 68'l7.5 -10.81 -0.05 2.32
1161\.0 'i'l'l'l. 'ill 'll.087 266').463 -3064.6 79.~ 6 <;C2. 1 -10.81 -0.0'i 2.31
67{).11 5993.3or) 91.245 2674.272 -3086.2 79.2 6906.7 -10.82 -0.06 2.30
672.11 'i'l87.166 'l1.403 2688.090 -3107.9 7'l.0 6911.3 -10.85 -0.06 2.28
674.0 5980.928 'll.561 2701.917 -312'l.7 78.9 6915. <; -10.89 -0.06 2.27
(,76.(1 'i974. 64 7 91.719 2715.754 -3151.'i 78.8 6c:l20.4 -10.92 -0.05 2.26
1',71\.(1 'i'l6'l.322 'll.876 2729.Sq9 -3173.4 78.7 (:<)24.9 -10.92 -0.05 2.26
I1RO.O 5%1.953 Q2.0T3 2743.4')3 -3195.2 78.5 6<;2 <;. 5 -10.90 -0.05 2.27
1182.0 5'l')5.'i41 "12.190 2757.317 -3217.1 78.4 6<;34.C -10.89 -0.05 2.26
(,1\4.0 5'l49. C'R'i <)7.347 2771.189 -3238.9 78.3 6938.5 -10.90 -0.05 2.26
1',86.0 594?.,A6 Q2.504 27fl5.071 -3260.7 78.2 6943.1 -10.90 -0.06 2.26
AR8.1'\ 5936.1)42 92.661'\ 2798.962 -3282.5 78.0 6947.6 -10.91 -0.06 2.26
690. O· 5Q29.45S 92.816 2fl12.flbl -3304.4 77.9 6<;52.1 -10.91 -0.07 2.25
1>'ll." 592?'lZ5 92.972 2876.770 -3326.2 77 .... 6<;56.6 -10.91 -0.06 2.25
6Q4.0 5916.151 93.127 2840.6A8 -3348.1 77 .6 6961.1 -10.92 -0.05 2.26
6Q1>. ') ')909.432 93. Z82 2854.615 -33 70.0 77.5 6965.6 -10.93 -0.06 2.26
6QR.1) <;902.671 ''13.437 2868 • .,50 -33'll.9 77.3 6970.2 -10.93 -0.05 2.26
7(H). a 5895.865 93.591 2882.4"15 -3413.7 77 .2 6<;74.7 -10.93 -0.05 2.26
707. I) 581'\9.016 93.746 28<)6.44<1 -3435.6 77 .0 6979.2 -10.94 -0.09 2.26

S-IVR 1ST GUIDANCE rUTOFF
t:::I
V1

t:C 7')'1.76(1 5882.984 93.881 ZQaS.672 -3454.8 76.<1 6'183.2 -10.94 -0.16 2.26 I
I I-'

'" V1
V1 71"14.(1 5R82.123 Q3.900 2'llO .412 -3457.3 76.'1 6'183.2 -8.80 -0.06 -2.02 V1en

7'11>.1"1 5A75.1'l;> 94.053 2924.36Q -3474.0 76.6 6'175.5 -8.27 -0.11 -4.14 Cl
I

71'\<>'.0 586fl.7"11 94.206 293~.314 -3490.6 16.4 6'167.2 -8.26 -0.11 -4.16 V1

110.0 5Q61. nq 94.35 9 2952.239 -3501.1 7f:>.2 6'158.'1 -8.25 -0.11 -4.17
717.0 5 A54. 1Q8 Q4.511 2966.14'l -3523.7 75.9 6'150.6 -8.24 -0.11 -4.19

P"'~KING (lR9IT I"IS"~TIO"l

713.76() 5f147.'182 04.647 ;>97fl.310 -353A.2 75.7 6943.2 -8.23 -0.11 -4.21



TABLE B-1 I1. GEOGRAPHI C POLAR COORDINATES - ASCENT PHASE

TT"I" GC f)lST LONG GC LAT VEL-Al V EL- EL EF VEL HEAD FLT-PATH SF VEL RANGE AlTITUOE
SEr. KM DEG E OEG N DEG OEG MIS OEG OEG MIS M M

GUIDANCE REFERENCE RELEASE
-16.Q6Q 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64

-16.!') 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 O.C 408.6 0 ·64
-15.0 6373.354 -83.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
-14.!') 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
-13.0 6373.3'54 -80.6209 28.4658 0.0 90.00 0.0 90.00 O. C 408.6 0 64
-12.0 6373.354 -8().~209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
-1 1.0 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
-10.0 6373.354 -1\0.0209 28.4058 0.0 90.00 0.0 90.00 O. C 408.6 0 64
-Q.O 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.CO 0.0 408.6 0 64
-A." 6373.354 -80.6209 211.4658 0.0 90.00 0.0 90.00 O. C 408.6 0 64
-7.0 6373.354 -80.6209 28.10658 0.0 90.00 0.0 90.00 O. C 408.6 0 64
-6.0 f>373.354 -80.0209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
- 5.f) oH3.354 -80.6209 211.4658 0.0 90.00 0.0 90.00 0.0 408.6 a 64
-4.0' 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 O. C 1008.6 0 64
-3.0 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
-7.0 6373.3'i4 -80. f>209 28.4658 0.0 90.00 0.0 90.00 O. C 408.6 0 64
- 1.0 6373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 o. C 408.6 0 64

".!') f>373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64
t::l

tJ:l FIR ST ,",OTI ON U1
II

0.250 0373.354 -80.6209 28.4658 0.0 90.00 0.0 90.00 0.0 408.6 0 64 ......N U1en U1
en
0

START OF TT I'll' 'RASE 1 I
U10.'i'l0 6373. Vi5 -80.6209 28.4658 20.82 88.53 0.4 90.00 0.06 408.6 0 65

1.0 6373.355 -1\0.6209 28.4658 17.49 fl8.61 1.0 90.00 C.14 408.6 0 66
7.0 6373.356 -fln.6709 28.4£>58 57.97 88.59 3.0 89.99 0.41 408.6 0 61
3.0 6373.360 -QO.6209 78.4658 116.50 87.90 5.2 90.01 C.73 408.8 0 71
4.0 6373.'166 -flO.6209 2'3.465Fl 136.03 86.74 7.5 90.04 1. as 408.9 a 17
'i.n 6313.375 -80.6209 28.4658 141.16 86.01 9.8 90.08 1.37 409.1 1 85
f..O 6373.3'16 -80.6?O9 28.4658 145.92 115.56 12.2 90.11 1.10 409.3 1 96
7.0 6373.39<) -80.6209 28.4658 149.68 85.30 14.7 90.15 2.05 409.4 3 109
A.O 6'17'>'.415 -'1'1.6208 2A.4657 153.30 85.15 11.2 90.18 2.40 409.6 4 125
9.0 6373.433 -80.6208 28.4657 156.84 85.)4 1'l.8 90.22 2.15 409.1 5 144

10.0 6'173.40;4 -flO.6208 29.4657 160.47 84.96 22 .3 9).26 3.11 409.8 7 164
11.0 6313.417 -80.6208 78.4657 163.81 85.05 25.0 90.29 3.48 409.9 9 187
12.0 63 B. 503 -BO.':l203 28.46')1 167.22 85.29 21.6 'lo.:n 3.85 410.0 11 213
13.0 6373.531 -AO.6208 28.4657 169.97 85.61 30.4 90.32 4.23 410.1 14 242
14.0 631'1.56'1 -8'1.6208 28.4656 17 2.48 85.98 33.1 90.32 4.62 410.2 16 214

, ,
\



",

TABLE B-III, GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

TT"lF r,c [n ST LON(; GC LAT VEL-A7 VEL- EL EF VEL HEAD FL T-PA TH SF 'JEL RANGE AlT nUDE
SEr: KM DEG t= nEG N OEG I)EG MIS DEG DEG MIS M M

1<;.0 631'1.5G1 -80.6la8 2R.4656 114.55 86.40 36.0 90.32 5. C3 410.4 18 307
16.0 6313.635 -80.6208 28.4656 115.96 36.B2 39.0 90.30 5.44 410.6 20 345
17.0 6371.615 -80."20'l 28.46,)6 116.42 81.21 41.9 90.28 5.84 410.9 22 386
18.0 1>313.118 -80.6208 28.4b,)6 17').69 Bl.58 44.8 90.27 6.26 411.2 24 1t29
1Q

." 1>37"3.765 -80.6208 28.4655 173.43 81.91 48.0 90.21t 6.69 411.6 26 1t75
70.0 637"3.1114 -BO.b2a8 28.4655 168.1t3 81'1.21 51.2 90.22 7.14 412.1 28 521t
:n.f' 6373.1166 -80. "208 21\.4655 160.83 88.45 54.5 90.19 7.59 412.7 29 576
72.0 6373.922 -80.6208 211.4655 149.70 118.63 57.9 90.11 8. C5 413.4 31 633
73.(1 6373.982 -80.6208 21'1.4655 135.67 8A.72 61.4 90.11t 8.52 414.1 32 692
74.0 6374. 04') -80.6208 28.4655 120.40 A8.70 64.9 90.10 9.00 415.0 33 755
75.1) 6374.112 -AO.6208 211.4655 106.48 88.59 6B.5 90.01 9.48 415.9 34 822
76.0 6314.IB2 -80.6201 28.4655 95.59 811.38 72.3 90.03 9.91 417.0 35 892
27 .n 6314.256 -80.6201 2B.4655 87.70 88.11 16.0 89.99 10.47 418.1 36 967
21\.0 1>374.334 -80.6207 28.4655 82.02 87.80 19.9 89. 'lit 1 C. '78 419.3 37 1041t
29.0 6374.416 -110.6206 28.4655 77 .96 87.46 83.9 89.89 11.49 420.1 38 1126
30.a 6374.502 -80.6206 28.4655 15.12 87.10 87.9 89. 81t 12.00 1t22.2 40 1212
31.0' 6314.592 -110.6206 28.4655 73.03 86.72 92.0 89.79 12.52 423.8 42 1302
37.0 6314.686 -BO.6205 28.1t655 71.51 116.31 96.3 89.13 13.05 425.5 45 1396
33.0 6314.784 -80.6204 28.4655 70.43 85.89 100.6 89.61 13.58 427.4 49 1491t
14.0 6374.886 -80.6204 28.4656 69.64 85.45 105.0 89.60 14.11 429.5 54 1597
35.() 6374.991 -80.6203 28.4656 69.11 84.98 109.6 89.53 lit. 65 431.7 61 170ft
16.0 6315.105 -80.6202 28.4656 68.75 84.50 114.2 89.46 15.18 434.0 69 1815 t::l

t:rl 11.0 6375.271 -80.6201 28.4657 68.54 83.99 118.9 89.38 15.72 436.6 19 1931 V1
I

I "lA.O 6375.341 -80.6199 28.4651 68.43 83.41 123.8 89.30 16.25 439.4 90 2052 I--'N V1
"'-l 19.0 6375.466 -80.6198 78.4658 68.3'J 82.93 128.1 89.21 16.18 41t2.3 104 2177 V1

41').0 6315.597 -80.6196 28.4658 68.40 82.37 133.8 89.12 11.32 445.5 120 2307 en
0

41.0 6315.712 '-RO. I:> 1 Q5 28.4659 68.43 81.19 139.0 89.02 17.85 448.8 138 241t2 I
V1

47.0 6'375.812 -80.6193 28.4659 68.48 81.19 144.3 88.92 18.37 452.4 158 2582
43.0 6316.017 -80.6190 28.4b60 68.55 80.51 149.7 88.81 18.89 456.2 180 2727
44.0 6376.161 -80.6188 ?8.4661 b8.63 79.94 155.:! 88.70 19.40 460.3 20b 2878
45.0 "''376.32'1 -80.6185 2!J.4662 68.72 19.29 161.0 88.58 19. (ill 464.5 234 3033
4f>.0 6376.484 -80.1:>182 21\.41.63 b8.83 18.64 166.8 88.~5 20.40 469.0 265 3191t
47.0 637"'.650 -80.6179 28.41.64 68.Q5 77. cH 172.7 88.33 2C.89 473.1 299 3360
48.0 631,.,.821 -8'J.&175 28.4665 69.08 17 .29 118.8 88.19 21.37 478.6 336 3532
49.0 6376.999 -80.6171 ?8.4661 6Q.20 16.61 185.0 88.06 21.84 483.8 317 3709
50.0 6317.Ull -AO.b167 28.46b8 69.32 15.93 191.4 87.92 22.30 489.2 421 3892
51." 6371.170 -81').6163 28.4670 69.43 75.23 197.9 87.77 22.15 494.9 470 4081
52.0 6311.564 -80.6158 28.4671 69.54 74.53 204.5 81.63 23.18 500.8 522 4275
5 ~.O 6371.764 -QO.6152 28.41.73 6Q.63 13.82 211.3 87.47 23.60 506.9 579 1t475
54.0 6377.910 -80.6146 28.4615 69.71 73.10 218.3 81.31 24.01 513.3 640 ft681
5<;.0 6318.182 -8').6140 28.4617 69.19 72.37 225.5 81.14 24.41 520.0 105 4893
51'>.0 f>3 78.4 00 -1\0.61 n 28.4619 69.81 71.63 232.8 86.'08 24.78 526.9 116 5111
51." 6318.674 -8"1.6126 28.4682 69.94 10.89 240.2 86.80 25.15 534.1 852 5335



TABlE B- II I. GEOGRAPHI C POLAR COORDI NATES - ASCENT PHASE (CONT.)

TP4F' ~c rnST L'1I1lG GC LAT VEL-AZ V EL- fL EF VEL HEAD FL T-PA TH SF VEL RANGE AL TlTUDE
SH~ K!'l DEG E DEG N DEG DEG MIS OEG OEG MIS M M

,)R.O 6378.854 -80.6118 28.4684 70.02 7a.14 247.8 86.63 25.49 541.6 933 5565
')9.0 6379.090 -80.6110 28.4687 70.10 69.39 255.6 86.45 25.82 549.3 1020 5801
"o.() 6179. on2 -80.bl01 211.4690 70.17 68.64 263.6 86.27 26.14 557.3 1113 601010
61.0 6379.591 -80.6091 211.4693 70.26 67.88 271.8 86.09 26.43 565.6 1212 6293
62.0 "379.836 -ll O. 60111 28.4696 70.34 67.13 280.1 85.90 26.71 574.1 1317 6.548
61.0 6380.097 -80.6070 28.4699 70.42 66.37 288.6 85.72 26.98 582.8 1430 6809
b4.f'l 63110.16') -80.60')9 28.4703 70.50 65.62 297.3 85.54 27.23 591.9 1549 1017
6'i.0 6380.639 -80.1>047 28.4707 70.59 64.87 306.1 85.35 27.46 601.1 1675 1351
6".f) 6380.919 -'10.6')34 2A.4711 70.68 64.12 315.1 85.11 27.67 610.6 1808 1631

MACH 1
66.ROO 6381.148 -80.6023 28.4714 70.75 63.52 322.4 85.03 27.82 618.3 1921 7860

"1.0 6381.2% -80.6020 28.4715 70.77 63.37 324.3 84.99 27.86 620.3 1950 7918
6'1.1'1 6381.499 -80.6006 28.4719 70.96 1>2.63 333.6 84.81 28.04 630.2 2099 8211
69.0 6381.798 -flO.5990 28.4724 70.95 61.89 343.1 84. f:4 28.20 640.4 2256 8511
70. (} 63A2.104 -8'l.5974 211.4729 71.04 61.1 ') 352.8 84.46 28.35 650.8 2422 8817
71.0 6382.416 -8Q.5958 2A.4734 71.12 60.42 362.6 84.28 28.47 661.4 2596 9129
77.0 63fl2.735 -AO.5940 2'\.4739 71.20 59.68 372.7 84.11 28.59 672.3 2779 9448
71.0 6383.060 -80.5921 28.4745 71.27 58.95 383.0 83.93 28.69 683.5 2972 9713
74.0 6383.391 -80.5902 28.4750 71.32 58.21 3'n.5 83.74 28.77 695.0 3174 10104
75.0 6383.729 -AO.5aBl 28.4156 71.37 57.47 404.3 83.56 28.84 706.8 3386 10442 l::l

V116.0 6384.013 -80.5860 2A.47b3 71.41 56.73 415.4 83.37 28.89 118.8 3608 10'186 Itx:l .....I 77.0 6384.423 -110.5837 28.4770 71.45 55.99 426.7 83.19 28.92 731.2 3841 11U7 V1N 7'1.0 6'184.780 -80.5813 2B.4776 71.49 55.24 438.2 83.00 28.94 743.9 4085 11494 V100 en79.0 6385.143 -1l0.5799 28.4784 71.53 54.49 450.0 82.82 28.94 756.9 4340 11858 0
80.'l 638'5.513 -80.5763 2'1.4791 71.'59 53.74 462.1 82.f:4 28. 'l3 770.3 4607 12227 I

\T1
'11 • 'l 6385.8AR -80.573b 28.419q 71.66 52.99 474.5 82.41 28. 'l0 783.9 4886 12603
97.0 6186. ?70 -RO.5707 28.4fl'>7 71.74 52.25 487.1 82.32 28.86 797.9 5177 12986

~'l,XP"UM JYNA~IC PREsr;URf
Rl.hOO 6386.503 -RD. 5690 2R.4913 71.80 51.91 494.8 82.23 28.83 806.5 5358 13218

83.0 6386.659 -80.5678 28.4816 71.84 51.51 500.0 82.17 28.81 812.2 5481 13374
'l4.f' 6381.053 -RO.';<'47 2'1.4'125 71.94 50.7 0 513 .2 R2.02 28.75 826.8 5798 13769
'l'5.0 6381.454 -80.5615 28.4834 72.04 50.09 526.7 81.89 28.69 841.6 6128 14170
R6.1) bl97. Rhl -80.5581 28.4844 72.14 49.40 540.5 '11.75 28.62 856.7 6473 14578
A7.0 638A.21<; -81).5547 28.4R53 72.23 48.74 554.6 81.62 28.56 872.0 b830 110992
AR.O 63RI".695 -'10.'5<; 10 78.4864 72.30 48.10 569.0 81.48 28.50 887.6 1202 1510 12
99.'> 63R9.122 -'lCl.54H 2A.4874 72.36 47.49 5!n.1 81.35 28.44 903.4 7588 15839
QO.O 6"'A9.556 -'10.54"'4 2fl.4'!85 72.40 46.91 598.6 81.21 2 e.39 919.4 7989 16273
91.0 ""AQ.9% -80.5393 28.4896 12 .43 46.35 613.8 81.C6 28.34 935.6 8404 167H
97.0 6391'1.444 -80.5351 2R.4108 12.44 45.80 629.4 80.92 28.29 952.1 8834 11162

"



·. (i
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TABLE B-II 1. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT.)

T1'4F r,c ,HST LON\, GC lAT VH-AZ VEL-a EF Vel HEAD Fl T-PATH SF VEl RANGE AU nUDE
SEC 1<,"1 DEG E DEG N DEG DEG '4/S OEG DEG M/S M M

93.0 6390.899 -80.5108 2R.4920 12.45 45.21 645.2 80.71 28.24 968.8 9219 17611
94.r'I 63'H.161 -80.5263 28.49"n 12.45 44.16 661.3 80.62 28.19 985.8 9740 18080
95.0 6391. R30 -80.5216 28.4945 12.44 44.25 617.6 80.41 28.13 1003.1 10216 18550
96.0 6392.301 -80.5168 28.4959 72.42 43.76 694.3 80.32 28.07 1020.6 10708 19026
97.0 6192.190 -RO.5U9 2A.49n 12.41 43.26 711.3 80.11 28. CO 1038.5 11216 19511
9A.0 6393.782 -81).5068 28.4987 12.39 42.11 728.6 80.02 27.92 1056.7 11141 20002
99.0 6393.780 -AD.5015 2!\.5002 72.37 42.28 746.3 19.87 21.83 1015.2 12283 20501

100.0 6394.286 -80.49(,0 28.5017 12.36 41.78 764.2 79.13 27.74 1094.0 12842 21007
101.0 6394.198 -80.4904 28.5033 12.34 41.30 782.4 79.58 27.64 lll3.2 13419 21521
102.0 6195.318 -80.4846 28.5049 12.33 40.81 801.0 79.44 21.53 1132.7 14014 22041
101.0 6"95.845 -80.4186 28.5066 12.32 40.33 819.q 19.31 21.41 1152.6 14627 22569
104.0 (,1q6.180 -80.4125 28.5083 12.31 39.85 839.1 7q.l1 27.29 1172.7 15259 23103
105.0 6196.921 -80.4b61 28.5101 12.31 3q .18 858.1 1Q.05 21.17 1193.2 15911 23645
106.0 63Q1.469 -80.4596 28.511Q 12.31 38.92 878.5 18.92 21. C4 1214.0 16582 24194
101.0 6398.025 -80.4528 78.5138 12.31 38.46 8Q8.1 78. eo 26.91 1235.1 11273 24750
108.0 6398.587 -80.4459 28.5151 12.31 38.02 919.2 18.69 26.18 1256.5 11984 25313
109.0' 6399.157 -80.4388 28.5111 12.32 31.58 940.0 18.58 26.65 1278.2 18716 25884
110.0 6399.734 -80.4314 28.5198 72.33 37.15 961.2 78.47 26.51 1300.3 19468 264&1
111.0 6400.318 -80.4219 28.5219 12.34 36.12 Q82.1 78.37 26.38 1322.6 20242 27046
112.0 6400.909 -80.4161 28.5241 12.35 36.31 1004.5 78.26 26.24 1345.3 21037 27638
In.o 6401.501 -80.40'l2 28.5263 12.36 35.90 102b.1 78.16 26.10 1368.3 21854 28237
114.0 6402.113 -80.4000 28.5286 12.37 35.50 1049.2 78.01 25. <;6 1391.7 22693 28843 t::l

V1
ttl 115.0 6402.126 -AI).3916 28.5309 12.37 35.11 1012.0 11.91 25.82 1415.3 23554 29457 I

I 116.0 6403.346 -80.3830 28.5333 12.38 34.12 1095.2 17.87 25.68 1439.3 24439 30078 I-'
N V1
lD 117 .0 6403.913 -80.3141 28.5158 72.39 34.34 1118.8 71.78 25.54 1463.7 25346 30706 V1

O"l
118.1) 6404.608 -80.3650 28.5383 12.40 33.91 1142.1 71.69 25.40 1488.4 26278 31341 C>
11 9.0 6405.250 "-80.3551 28.5409 17.41 33.60 1161.0 17.61 25.26 1513.4 27233 31984

I
V1

120.0 6405.900 -80.3462 78.5436 72.42 33.24 1191.6 17.52 25.12 1538.9 28212 32635
121.0 6406.557 -80. B64 28.5463 12.43 32.88 1216.7 11.44 24. <;1 1564.1 29216 33293
1??0 6401.721 -80.3263 28.5491 12.44 32.53 1242.1 17.36 24.83 1590.8 30245 33958
17'1.1) 6401.893 -80.1160 2Fl.5520 12.45 32.18 1267.8 71.28 24.68 1611.3 31299 34630
174.0 6408.511 -Arl.1055 28.5549 12.46 31.83 1293.9 71.21 24.52 1644.2 32380 35310
125.0 6409.258 -80.7941 28.5579 72.41 31.49 1320.5 17 .13 24.37 1611.5 33486 35991
126.0 6409.951 -RO.2Fl36 28.5£>09 12.48 31.14 1341. ') 71.06 24.21 1699.2 34619 36691
121.0 (411).f>'i1 -8[).?773 211.5641 12.49 30.1H 1314.9 76.98 24. C6 1721.3 35119 37393
178.0 6411.359 -80.7601 28.5613 12.50 30.48 1402.1 16.91 23. <;0 1755.9 36961 38102
129.0 6417.014 -FlO.24A9 28.5706 17.51 30.15 1431.0 16.85 23.75 1184.9 38183 36818
130.0 6412.191 -RO.2361 2g.5139 72.53 29.63 1459.8 16.18 23.59 1814.3 39428 39541 .
l'l1." 6413.526 -flO.2243 213.5114 12.54 29.51 14139.0 16.11 23.44 1844.2 40701 40272
1'\7.0 6414.264 -FlO.2116 28.5809 12.55 29.20 1518.6 16.65 23.28 1874.5 42003 41010
11",.0 6415.008 -FlO.19Q5 2Fl.5845 12.56 28.90 1548.7 16.59 23.13 1905.2 43335 41156
1'\4.0 6415.160 -80.lS':;2 28.5881 72.51 28.60 1579.2 76.53 22. <;8 1936.3 44697 42509
IV;.r'I 641(,.520 -80. l7l6 28.5919 72.58 28.31 1610.2 76.47 22.83 1967.9 46090 43270



TABLE B-III. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

Tl"1F r,r: l)IST LOlllr; GC LU VEL-liZ VFL-EL EF VEL HEllO FL T-I'A TH SF VE L RANGE ALT nUDE
SF!': K"1 a(:G E OEG N DEG DEG MIS DEG DEG MIS '" M

S-IC CFNTfR ENGINE CUTOff «ENGINE SOLENOID)
1,5.160 (,416.1'>43 -fW.1694 28.5925 72.5A 2A.21, 1615.1 76.46 22.81 1973.0 46317 43393

136.0 6417.2'H' -80.1577 28.59<;7 72.59 28.01 1638.4 76.42 22.6b 1996.8 47513 't't038
1 'H. 0 6418.')58 -80.1436 28.15996 72.60 27.73 1662.5 76.38 22. SO 2021.6 48962 't4811
1'8.0 '>418. 1'l'l4 -80.1292 2R.60'l6 72.61 27.45 1687.0 76.33 22.33 2046.7 50436 45588
139.0 6419.613 -80.1145 2R.6076 72.62 27 .18 1711.9 76.29 22.17 2072.2 51934 46368
140.0 642n. ,97 -R').1)9Q6 28.6117 72.63 26.91 1737.0 7f:.24 22.CO 2097.9 53459 't7153
141.(') 64?1.185 - 60.1)845 28.6159 72.63 26.64 1762.6 76.20 21.84 2124.1 55010 47943
147.0 (,421.978 -80.0691 28.6~Ol 72.64 26.38 1788.5 76.16 21.68 2150.6 56587 48737
143.0 6422.774 -80.0534 28.6244 72.65 2(, .12 1814.8 76.12 21.53 2177.5 58190 49535
144.':' 6423.576 -An.0,74 28.6288 72.(,6 25.8(, 1841.7 76.r8 21.37 2204.9 59821 50337
145. ') 6424.381 -80.0212 2R.6H2 72.67 25.61 1868.7 76.04 21.21 2232.5 61479 51144
146.0 6425.191 -'10.0 ('14 7 28.6377 72.(,8 25.37 18'H, .2 76.00 21. C6 2260.5 63164 51956
147.0 1>42(,.006 -79.98'10 28.6423 72.69 25.13 1924.0 75.<;7 2C.91 2288.8 64878 52772
148.0' 0426.825 -7'1.9710 2f1.6470 72.70 24.89 1952.2 75.<;3 2C.76 2317.6 66620 53593
149.0 6427.649 -79.953(, 28.6517 72.71 24.65 1980.9 75.<;0 2 C. 62 2346.7 68390 54418
15'l.1" "'42fl.478 -79.9360 28.65(,5 72.72 24.42 2009.9 75.87 20.47 2376.2 70190 55248
151.0 6429.311 -79. 'n '11 28.6614 72.73 24.20 2039.4 75.83 20.33 2406.2 72019 56083
152. () "'430.150 -7Q.89Q9 2fl.66b3 72.74 23.98 2069.3 75.80 20.19 2436.6 73878 5(0923
151.G 1'>410.993 -79.8815 28.6714 72.76 23.16 2099.4 15.77 20.C5 2467.1 75167 51768 c::1

V1to 154.0 1>431.842 -79.1'3627 28.(,165 72.77 23.55 2130.2 75.74 1 <;. en 2498.4 77687 58618 II
VI 155.0 6432.695 -79.8436 28.6817 72.78 23.34 2161.4 75.11 1 <;. 78 2530.0 79638 59't74 f-'
C> V1

151,. I' 64,3.554 -79.8242 28.(,870 72.79 23.13 2193.0 75.69 19.65 2562.1 81620 60334 V1en157.0 6434.418 -79.8045 28.6923 72.81 22.93 2225.2 75.66 1 <;.52 2594.7 83634 61200 C>
15 Cl .O 1>415.2'18 -79.7A44 2fl.6978 72.82 22.73 2257.9 75.63 1 G. 39 2627.8 85681 62071 I

V1
159.0 6436.16'1 -79.7641 28.1Q13 72.83 22.53 2291.1 75.60 19.26 2661.5 87760 62948
161'.0 A437.~44 -7°.7434 28.70'19 72.85 22.'l4 2324.8 75.58 19.14 2695.6 89872 63831
161.0 6417.935 -79.7222 2'1.714(, 72.fl6 22.1~ 2,59.1 75.55 19. C2 2730.2 92029 b4724

S-IC nUTROIlRO fNGINE CUTOFF (ENGINE SOlENOID)
161.1,30 6438.4Rfl -7C'J.7090 28.7182 72.87 22.04 2380.6 75.54 18. <;5 2751.9 93377 65277

If,;:>.O "'438.1'326 -79.7010 28.7204 72.87 21.98 2388.3 75.53 18.90 2759.8 94203 65617

S- IC I $-1 I SE DARA TI ON CnM~ANO

162.'1(1 6439.102 -79.6943 28.7222 72."18 21.92 2387.(: 75. '54 18.85 2759.3 94884 65893

11'>4.1' 6440.5<;7 -7<).6580 2fl.7320 72.90 21.60 2383.9 75.56 1 E. 57 2756.4 98589 67392
lAo.1" 6442.13R -79.6149 28.1436 72.93 21.23 2"'\81.6 75.58 18.24 2755.0 102983 69136
16J1.0 6444. 05 a -7<).5718 28.7552 72.96 20.87 2387.1 75.59 17. 'l3 27 (,1. 3 107383 70852
170. ,., '<'445.719 -79.5284 2R.7668 72.98 20.51 2393.9 75.60 17.63 2769.0 111807 72545

."



, .

TABLE B- II 1. If:OGRAPHIC POLAR COORDINATES - AS~T PHASE (CONT.)

TlMF roc nt ST LONG GC Lo\T VEL-AZ VEL-EL EF Vel HEAD FL T-PATH SF VEL RANGE All nUOE
SEr KM nEG f DEG N DEG nEG MIS DEG DEG "'S '" '"

177.(1 6441.406 -1<).4A48 28.1185 13.01 20.15 2402.8 15.61 11.33 2178.1 116254 14214
114.0 6449.050 -1<).4409 28.1902 13.04 19.80 2411.8 15.62 11. C4 2188.5 120126 15863
116.0 f:450. 674 -19.3968 28.8020 13.06 19.45 2421.2 15.B 16.74 2198.6 125224 17490
178.0 6452.215 -1<).3524 28.8139 13.09 l<).H 2430.6 15.64 16.46 2808.9 129749 19096
lAO.O 6453.856 -19.3077 28.8258 13.12 lA.77 2440.3 15.65 16.11 2819.3 134299 80680
lA7.0 6455.416 -1<).2621 28.8~11 13.15 18.43 2450.2 15.61 15.89 2829.9 138815 82244
184.0 6456.<)55 -19.2115 28.84<)1 13.18 18.10 2460.2 15.68 15.61 2840.6 143418 83186
lA6.0 6458.413 -1<).1720 28.A611 13.21 11.77 2410.4 15.69 15.33 2851.5 148108 85308
lA8.0 645<).911 -19.1263 28.8138 13.23 11.44 24M.8 15.10 15. C6 2862.5 152164 86810
190.0 6461.448 -19.0802 2R.885<) 13.26 11.12 2491.3 15.11 14.19 2813.1 151448 88291
1<)7.0 (,462. <)05 -1<).0339 28.13<)81 13.29 16.81 2502.0 15.13 14.52 2885.0 162158 89152
1'~4. 0 6464.342 -1A.9813 28.9104 13.32 16.4<) 2512.<) 15.14 14.26 2896.6 166895 91192
lQ6.0 6465.159 -lA. (41)4 28.97.76 13.35 16.18 2524.1 15.15 14.CO 2908.3 111660 92613
19A .0 6467.156 -18.A932 28.9350 13.38 15.88 2535.4 15.11 13.14 2920.2 116452 94014
200.0 64M.5~4 -18.8458 28.9414 13.41 15.51J 2546.9 15.18 13.4<) 2<)32.2 181213 95396
202.0 6469.8<)2 -18.1981 28.9598 13.41t 15.28 2558.6 15.19 13.24 2944.4 186121 96158
704.0 (,411.231 -18.7500 21J.9123 13.41 14.98 2510.4 15.81 12.<)9 2956.8 190998 98101
706.0 6412.550 -18.1011 28.9848 13.50 14.69 2582.4 15.82 12.15 2969.3 195902 994021t
708.0 6413.851 -1'1.(,531 28.9914 13.53 14.42 2594.4 15.83 12.51 2981.8 200836 100129
710.0 6415.135 -18.6042 29.0100 13.56 14.16 2606.4 15.85 12.30 2994.3 205196 102011
212.0 6416.402 -18.5550 ' 29.0221 13.58 13.92 2618.4 15.86 12. C9 3006.7 210185 103289
714.0 6411.655 -18.5055 29.0355 73.61 13.69 2630.4 15.81 11.90 3019.1 215800 10451t5 0

V1t:;I;l 216.0 6418.8<)2 -1A.4558 29.0482 13.64 13.47 2642.5 15.88 11.11 3031.5 220843 105187 I
I I-'

\oN 21R.0 6480.11 (, ·-18.4057 29.0611 13.(,6 13.25 2654.1 15."0 H.53 301t4.0 225912 101015 V1....... no.o 6481.~2(' -18.3554 29.0139 13.69 13.04 2666.9 75.<)1 11.35 3056.6 231008 108229 V1en
222.(1 6482.523 -78.3048 29.0869 13.12 12.83 2619.3 75.92 ll.18 3069.4 236131 109't30 C)

774.('1 64!B.106 -7A.2540 2<).0'"J<)8 13.15 12.62 2691.8 15.<)'t 11.00 3082.2 2t,.1281 110611
I

V1
22'6.(1 6484.815 -78.2028 2<).1129 13.77 12.41 2104.5 75.95 10.83 3095.2 2't6459 111790
n8.0 6486.031 -78.1514 29.1259 13.80 12.21 2711.3 75.96 10.65 3108.3 251664 112950
2~.0 6487.114 -78.0997 29.1390 13.83 12.01 2730.2 75.98 le.48 3121.6 256897 111t091
737.('1 6488.103 -78.0416 29.1572 13.86 11.81 2743.2 75.99 10.31 3134.9 262158 115231
2'\4.0 6489.419 -77.9953 29.165'0 13.89 11.61 2756.4 76.01 1 C. 15 3148.4 2614'07 116351
7'\6.0 &490.572 -17.Q427 29.1181 13.92 11.42 276<).7 76.02 9.98 3162.0 272761t 111458
238.0 6491.612 -71.88<)8 29.1no 13.95 11.22 2783.2 76.C4 9.82 3175.1 278110 118552
740.0 6'092.689 -77.R366 29.2053 73.97 11.03 2796.1 76.C5 <).66 3189.5 283't85 119633
747.0 649'\.15~ -77.7831 29.2181 14.00 10.8't 2810.4 16. C7 <).50 3203.5 288888 120701
744.0 6494.804 -77.1293 29.2322 14.03 10.66 2824.3 76.09 9.34 3217.6 294321 121151
746.0 6495.842 -17.6752 29.2456 74.06 10.41 2838.3 76.10 9.19 3231.9 299782 122799
748.0 6496.868 -17.6lO8 29.25<)2 14.09 10.2<) 2852.4 16.12 9. C3 32406.2 305213 123829
'50.0 64<)1.8Rl -71.5661 29.2728 14.12 10.11 2866.6 76.14 8.88 3260.7 31019't 121t8t,.1
752'.0 64<)8. BAI -77.5111 29.28M 14.16 9.94 2881.0 76.15 8.73 3275.3 3163405 125852
254.0 649<).869 -77.4551 29.3001 14.19 <).16 2895.5 76.11 8.58 3290.0 321925 1268'0<\
25".0 65':10.845 -77.4001 29.3n8 14.22 9.5<) 2910.1 16.19 8.4'0 3304.9 327536 12182<\



TABLE B- II I. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT.)

TIl'll' r,c III ST LONG r,C L6.T VF:l-I\Z VEl-(L EF VEL ~EAO H T-PATH SF Vel RANGE All nuoe
SF~ K'" 'lEG E nEG N DfG OEG "'/S OEG OEG I4/S M fill

7'51'1.1') 6501. B()Q -77.'\441 79.3276 74.25 Q.42 2924.9 76.21 8.29 3319.9 333178 128792
76'1.0 6502.760 -77.2P>78 29.3414 74.28 9.25 293Q.A 7&.22 8.15 3335.0 338850 129748
767.0 6'>0'\.699 -77. n12 29.3553 74.31 9.1)1'1 2954.8 76.24 8. CO 3350.3 344552 130691
764.0 0504.626 -77.1742 29.3692 74.34 8.92 2970.0 1&.2& 1.86 3365.& 350286 131623
71>6.0 &505. '541 -77.1169 2<).3832 14.3R 1'1.76 2985.3 76.28 7.13 3381.2 356051 132542
7&A.O &500.444 -77.0593 29.3972 74.41 8.&0 3000.8 76.30 7.59 3396.8 361848 133lt50
770.0 0'507. "n5 -77.0014 29.4113 74.1t4 8.44 301&.4 1&.32 7.45 3412.6 367616 13431t5
772.0 &501'1.215 -70.9431 29.4254 74.47 8.213 3032.2 76.34 7.32 3428.5 373536 135"230
:>74.0 ~509. 083 -7f>.81145 29.4396 74.51 R.B 3048.0 76.36 7.19 3444.6 3791t29 136102
776.0 6509.939 -7&.8255 29.4538 74.54 7.98 3004.0 76.38 7. C6 3460.8 385354 136963
771'1.0 6510.7A4 -76.7663 29.4&81 74.57 7.83 3080.2 16.40 6."3 3477.1 391311 131813
71'10.0 &511.618 -76.7006 29.4824 74.61 7.&8 3096.5 76.42 6.81 3493.6 397301 138651
71l7.0 6517.440 -76.f>4&6 29.4967 74.64 7.54 3112.9 76.44 6.68 3510.2 403324 139418
2A4.0 0513.251 -7&.51'1&3 29.5112 74.&8 7.39 3129.5 76.46 6.56 352&.9 409381 140293
7A6.0 &514.0'51 -7f>.5256 29.525& 74.71 7.25 314&.2 76.48 6.43 3543.8 415471 141098
7AA.0 &514.840 -76.464& 29.5401 74.74 7.11 31&3.1 76.51 6.31 35&0.8 421595 141891
290.0 0515.611\ -76.4032 29.5547 74.18 6.97 3180.1 76.53 6.20 3517.9 427752 142674
797.0 6516.3134 -7.... 3414 29.5693 74.81 6.84 3197.2 76.55 6.C8 3595.2 433944 143445
794.0 6517.140 -76.2793 29.5839 74.85 6.11 3214.5 76.57 5.96 3612.6 440171 144206
2CU,.O 6517.AR6 -76.2168 29.5986 74.89 6.57 3211.9 76.60 5.85 3630.2 446432 144956
791'1.0 651A.6;n -76.1539 29.0133 74.92 6.44 3249.5 76.62 5.74 3647.9 452728 145695
300.0 6519.34'5 -76.0907 29.&281 74.96 6.32 3267.2 76.64 5.63 3665.7 459059 I1t6424 t::I

V1
o:::l 307.0 6520.058 -10.0211 29.6430 14.99 6.19 3285.1 16.61 5.52 3&83.7 465426 147H3 I
I 304.0 6520.162 -75.9&31 29.0519 75.03 6.01 3303.1 16.69 5.41 3701.8 411828 147851 ......

VI V1
N "'106.0 6521.455 -7'5.g9~8 29.6128 15.07 5.94 3321.2 1&.71 5.30 3120.1 418260 148549 V1

0")
"'101'1.0 6522.1~1 -75.11340, 29.0818 15.10 5.82 333'l.5 76.74 5.20 3138.5 484140 149236 0

I
~10.0 6'522.AI0 -1'5.7Ml9 29.1028 15.14 5.70 3358.0 76.76 5.10 3757.0 491251 149914 V1
"'IP.O 6'523.472 -7'5.1034 29.1119 75.18 5.59 3376.6 76.19 5.00 3775.1 497199 150581
"'114.0 6524.125 -15.6375 29.1330 15.22 5.41 3395.3 76.81 4. «;0 3794.6 504383 151238
316.0 6'524.768 -75.5112 29.1482 15.25 5.36 3414.2 76.84 4.80 3813.& 511005 151886
"'111'1.0 652'5.400 -7'5.5045 7"1.7634 15.29 5.25 3433.3 70.81 4.70 3832.7 517664 152524
31'0.0 6526. 074 -7'5.4314 29.7787 75.33 5.14 34'52.5 16.89 4.60 3852.0 524360 153152
~?2.0 6526.631 -15.3699 29.1940 75.37 '5.0"'1 1471.8 76.<;2 4.51 3871.5 531095 153770
:P4.f) 6577.741 -75. '\020 29.8093 15.41 4.92 34'H.3 76.95 4.42 3891. L 531868 154379
376.0 6527.ln6 -1'5.7317 29.8241 15.45 4.82 3511.0 16.97 4.33 391 O. "I 544680 154"119
37A.0 6'57A.421 -75.164') 29.8402 75.49 4.72 3530."1 17.00 4.24 3930.8 551531 155569
"'!10.0 6521'1."197 -1'5.0958 29.8557 75.'53 4.61 3550.8 17.C3 4.15 3950.8 558420 156150
112.0 652'l.564 -1'5.0202 29.8712 15.51 4.51 3'511.0 71.C6 4.C& 3911.1 565349 156722
134.0 6530.171 -14.9563 29.8868 75.61 4.42 3591.3 17.08 3.97 3991.4 572318 157285
1"'16.0 6'530.61<' -74.88'5A 29.9025 15.65 4.32 3611.7 71.11 3.89 4012.0 579327 151838
"'13".0 6'531.210 -14.81'50 29.9182 15.69 4.23 3632.4 17.14 3. III 4032.6 586316 158383
340.0 65~1.741 -14.1437 29.9339 15.73 4.13 3653.1 17.17 3.72 4053.5 593465 158919
~42. (1 05~2. 26~ -74.~170 29.9497 15.11 4.04 3674.1 17.20 3.64 4074.5 600596 159447

, " •
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TABLE B-III. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

TtMf GC 01 ST LONG GC LAT VEL-AZ VEL- EL EF VEl HEAD Fl T-PATH SF VEl RANGE ALTITUDE
SFC KM [)EG E DEG N DEG DEG MIS DEG DEG MIS " "

'144." 6532.771 -74.'iq99 29.9655 15.81 3.95 3695.2 77.23 3.56 4095.7 607761 159965
'146.0 6533.2 Fl2 -74.'iZ13 29.9814 75.86 3.86 3116.5 77.26 3.49 4111.1 614960 160416
'!4R.0 6533.779 -74.4543 29.9973 75.90 3.18 3136.0 11.29 3.41 4138.6 622135 160'911
350.0 6')34.267 -74.3808 30.0132 75.94 3.69 3759.6 11.32 3.34 4160.3 629532 16110011
'1';2.0 6534.747 -74.3068 30.0293 1').98 3.61 3781.4 11.35 3.26 4182.1 636872 161956
3')4.0 653'5.21"1 -74.2125 30.0453 76.03 3.53 3803.4 11.39 3.19 4204.2 644254 162433
3')6.0 &53').683 -74.1516 30.0614 76.07 3.45 3825.5 11.it2 3.12 4226.4 651619 162902
Vi8.0 6536.138 -74.0823 30.0715 76.11 3.31 3847.8 11.45 3. C5 4248.1 659147 163363
360.0 6536.5A6 -74.0065 30.0"131 76.16 3.2"1 3810.3 11.48 2.98 4271.3 666659 163816
362.0 6537.021 -73.9303 30.1100 76.20 3.21 3893.0 77 .51 2.91 4294.0 614216 164262
31'>4.0 6531.459 -73.8535 30.1262 16.25 3.14 3915.9 11.55 2.85 4316.9 681816 164100
'166.0 6537. RA4 -73.7163 30.1426 16.29 3.0b 3938.9 71.58 2.18 4340.0 689462 165130
'168.0 6538.301 -73.6966 30.1589 16.34 2.9"1 3962.1 11.62 2.12 4363.3 697152 165552
370.0 6538.111 -73.62 05 30.1753 76.38 2.92 3c}85.5 77.65 2.65 4386.8 704888 165968
372.0 6539.114 -13.5418 30.1918 76.43 2.65 400"1.1 77.68 2.5"1 4410.4 712669 166376
314.0 6539.50"1 -73.4626 30.2083 16.47 2.19 4032.9 11.72 2.53 410034.2 720491 166117
316.0 653C}.8q8 -13.3830 30.2248 16.52 2.12 4056.C} 71.75 2.47 4458.2 728311 161170
37'1.0 6540.219 -73.3028 30.2414 76.56 2.65 4081.1 11.7C} 2.42 10-482.5 736292 16:7551
3fl".0 651oo0.6'i4 -73.2Z21 30.2580 76.61 2.59 4105.5 11.83 2.36 4506.C} 144260 161931
387.0 6541.022 -13.1409 30.2746 16.66 2.53 4130.0 11.86 2.30 4531.5 752216 168310
3'14.0 6541.383 -73.0593 . 30.2913 16.71 2.41 4154.8 11.90 2.25 10-556.3 1603}C} 168617
386.0 6541.731 -12.9710 30.3061 76.75 2.41 4179.7 11.93 2.20 10-581.3 168451 169031 t::I

V1tt:l 3RA.0 6542.0A6 -72.R943 30.3249 16.80 2.35 4204.C} 71.97 2.15 4606.4 176612 169391 I
I .............. 3<)0.0 6542.427 ,-12.6110 30.3417 16.65 2.30 4230.2 78. Cl 2.10 4631.6 784821 169138 V1........ 3<);>.0 6'>42.763 -72.1212 30.3585 76.90 2.24 4255.8 18.05 2.C5 4651.4 793081 110080 V1

O"'l
3<)4.0 6543.093 -12.6429 30.3755 16.95 2.19 4281.6 18.0c} 2.00 4683.2 801389 110415 C>
3<)6.(1 6543.417 -72.5'i80 30.3<)24 77.00 2.13 4301.5 78.12 1. <;5 4109.2 809149 110144 I

V1
3qR.11 6'>43.73'i -72.4126 30.40"14 77.05 2.08 4333.7 78.16 1.91 4135.5 818158 111068
400.1) 6'>44.041 -72.~866 30.4264 11.10 2.03 4360.1 78.20 1.86 4761.9 '326bl9 111385
40?0 6544.354 -72.3001 30.4435 77.15 1.99 4386.8 78.24 1.82 4788.5 835131 111698
404.0 6544.6'i5 -72.2130 30.4605 11.20 1.94 4413.6 78.28 1.18 4815.4 843696 112005
406.11 6'>44.951 -72.1253 30.4117 71.25 1.89 4440.6 18.32 1.74 4842.5 852312 112306
40R.1) 654'>.24? -72.0371 30.4948 17 .30 1.65 4467.9 78.36 1.10 10-869.8 860981 112602
410.0 6'i45.'i21 -11.94A3 30.5121 71.35 1.80 4495.5 18.itl 1.66 4897.3 869703 112894
41?0 654'5.808 -71.8589 30.52')') 11.40 1.16 4523.2 18.45 1.62 4925.1 818419 113180
414.0 6546.084 -11.1689 30.5466 71.46 1.72 4551.2 78.49 1.58 4953.1 881309 113462
416.0 654b.'!55 -71.6784 30.5639 11.51 1.68 4579.4 78.53 1.55 4981.4 696194 113138
41R.'l 6546.6n -71. 'iR12 30.S812 77.56 1.64 4601.9 78.57 1.51 5009.9 905133 114011
4211.0 6546. R'34 -71.4955 30.S98b 77.62 1.61 4636.6 78.62 1.48 5038.6 914128 114219
4n.0 6S41.142 -71.4031 30.6160 11.&7 1.57 4665.5 78.66 1.45 5067.5 923118 1H542
424.0 6'i47. ') % -71.31n 30.6335 17.72 1.54 46"14.1 18.71 1.42 5096.1 932285 174802
426.0 6'>47.&46 -71.2166 30.i'J510 11.18 1."0 4724.1 78.15 1.39 5126.2 941449 115058
47R.'1 6S47.8Q7 -1l.1??4 30.6685 17 .83 1.47 4753.8 18.79 1.36 5155.9 950610 115309



TABlE B- II 1. GEOGRAPHI C POLAR CooRDI NATES - ASCENT PHASE (CONT.)

Tf"lF GC fll ST LO"lG GC LAT VEL-A? V fL- FL EF VEL HEAD Fl T-PA TH SF VEL RAt.GE AL TITUDE
SFe 1("1 OI"G E OEG N DEG DEG MIS DEG OEG MIS '" M

4"'0.(\ 654l1.134 -71.127<; "'In .6860 77.89 1.44 4183.1 18.84 1.33 ''185.8 959949 115551
4"'17." 6')41\."\12 -70.9371 30.70"\6 17.94 1.41 4813.9 18.89 1.31) 5216.1 969286 115802
434.0 1',541\.61)8 -70. 'n60 30.7212 78.00 1.3Fl 4844.4 18.93 1.28 5246.5 918682 116043
4"•• 0 6548.839 -10.nn 30.1188 18.05 1.35 4815.1 78.98 1.25 5211.3 91l81H 116280
4"\R.O 6549.068 -10.6418 30.75&5 18.11 1.13 4906.1 19.02 1.23 'H08.3 997652 11&515
440.0 6549.294 -10.5438 30.7142 78.11 1.30 4931.4 79.07 1.20 5339.6 1001228 11674&
447.0 6549."11 -70.4450 30.1919 78.<'3 1.28 4969.0 79.12 1.18 5311.2 101&864 176915
444.0 6549.131 -70.3457 30.8097 18.2R 1.25 5000.8 19.17 1.16 5403.0 1026562 177201
446.0 6'>49.955 -10.245& 30.1'1274 78.34 1.23 5032.9 19.22 1.14 5435.1 103&321 177425
44R.0 6'550. 111 -70.1449 30.8452 78.40 1.21 5065.3 19.27 1.12 54&7.5 1046143 177646
450.0 6550.184 -10.0434 30.8631 78.4& 1.19 5097.9 79.31 1.11 5500.2 1056028 117866
452.0 6,)'i0.595 -69.9413 30.8809 78.52 1.11 5130.9 79.36 I.C9 5533.1 1065977 178083
4'54.0 6550.805 -69.8385 30.8988 78.58 1.16 5164.1 79.42 1. C7 ')566.4 1075990 178298
456.0 6551.012 -69.7350 30.9167 78.64 1.14 5197.7 79.47 1. C6 5600.0 108&067 178512
45R.0 6')'51.219 -69.6307 30.9346 78.70 1.13 5231.6 79.52 1. C5 5633.9 1096210 178724
460.0 6551.474 -69.5258 30.9525 18.76 1.11 5265.8 79.57 1. C3 5668.2 1106419 118935

S-II CENTFf\ FNGINF CUTOFF CENGINE SOLENOID)
46"'.1',.1 C' 6551.4R<; -69.4941 10.9519 78.78 1.11 5276.1 19.59 1. C3 5618.5 1109495 118998

462.0 6')51.626 -69.4201 30.<J105 78.82 1.09 5296.2 19.62 1. Cl 5698.5 1116691 179143
464.0 6')'51. R25 -69.313'1 30.9884 78.8'1 1.06 5324.0 19.68 0.99 5126.4 1121019 179349 t:::l

IJ1
tJ:j 461',.0 6'>')2.021 -69.2010 31.0064 78.95 1.03 5351.9 19.73 C.96 5154.3 1137401 179550 I

I 468.0 6')52.712 -69.09C15 31.0243 79.01 1.01 53M.0 79.18 0.94 5782.4 111t1837 17911t7
.......

VI IJ1
.J::" 470.n 6552.401 -63.Cl914 31.0423 1C1.01 O.Clq 5408.2 79.83 C. <;3 5810.6 1158321 179942 IJ1

(j'l
41?0 6'5'57.589 -68.8828 ' 31.0602 79.13 0.99 5436.6 19.89 0.92 5839.0 1168813 180136 C)

414.0 6')57.776 -6R.7135 31.0181 79.19 0.98 5465.0 19.94 C.91 5861.4 1179473 180328
I

IJ1
476.0 6')'57.963 -6'1.6636 31.0960 79.26 0.91 5493.7 80.00 C.91 5896.1 1190128 180521
41Q.0 65'51.150 -6R.5531 31.1139 1<J.37 0.<J1 5522.6 80.05 C. cll 5925.0 1200839 180714
480.0 6')53.317 -68.4419 31.1318 79.38 0.91 5551.1 80.11 C.90 5954.2 1211606 180908
4R7.0 6')5'1.575 -611. D02 31.1497 1'1.45 0.97 5581.0 80.17 C.'lO 5983.5 1222429 181102
484.0 6'5'53.114 -68.2118 31.1675 79.'51 0.97 5610.6 80.22 C. <;0 6013.1 1233310 181297
4RI,.O 6553. '104 -611.11)41 31.1854 19.58 0.91 5640.4 80.28 C. «;0 601t2.9 1241t248 181492
48R.O 6'5'54.095 -67.'1910 31.2032 1'1.65 0.96 5670.') 80.34 C.90 6073.0 1255244 181689
490.0 6554.785 -61.8167 31.;>210 79.71 0.96 5698.1 80.1t0 C. 'l0 6100.6 1266293 181885
492.0 6'554.473 -61.1619 31.2388 79.78 0.94 5721.6 80.46 0.88 6124.1 1277392 182019
494.0 6')54.65'1 -67.(-,46'5 31.2565 7Q .85 0.92 5745.1 80.52 O. e6 6147.1 1288538 182271
4'lb.0 6554.843 -67.5306 31.2742 79.92 0.90 5768.8 80.58 0.84 6111.4 1299130 182460
4Q"I.0 6555.022 -67.4142 31.2918 7'1.'19 0.88 5192.6 80.64 0.82 6195.2 1310968 182646
500.0 655'5.19R -67.2Q73 31.3091t 80.06 0.86 5816.4 80.11 C.80 6219.0 1322252 182828
5n 7. 0 6555.311 -67.1798 31.3269 80.13 0.84 5840.4 80.17 C.19 6243.0 1333582 183001
504.0 6555.542 -61.0618 31.3444 80.20 0.83 5864.3 80.83 C.18 6267.0 1344958 183183
51)6.0 6555.112 -66.'1433 31.3618 gO. Z6 0.82 5888.3 80.89 0.77 6291.0 1356381 183359

•



·'

TABLE B-III. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)
TT\lF roc I)IST Ln~r, r.C LAT VIOL-A Z VEl- EL FF VEl HEAl) Fl T-PA TH SF IIEl RA,.,GE Al TnUDE

SFC 1('4 OEG E I)EG N DFG OEG '4/S f)EG OEG MIS '" M

')nR.n (,5')').881 -(,6.8242 31.3192 80.33 0.82 ')912.5 FlO.9(' C.16 6315.2 1361850 183533
51'").0 6556.049 -(,6.1046 31.3965 80.40 'l.81 5936.8 81.02 0.16 6339.5 1379366 183101
512.0 6556.211 -66.5845 31.4131'1 80.48 0.81 5961. '3 B1.08 0.16 6364.0 1390'nO 183881
514.0 6556. l85 -66.4638 31.4310 80.55 O.FlO 5985.9 81.15 0.75 6388.6 1402540 184054
516.0 6')')6.5<;2 -66.3426 31.4481 80.62 0.80 6010.(, 81.21 0.75 6413.4 1414198 184228
518.0 6556.119 -66.?209 31.4652 80.69 0.19 6035.6 81.28 0.74 6438.3 1425904 184400
')20.0 6556. R86 -66.0Q% 31.4823 80.16 0.19 6060.7 91.34 0.74 6463.5 1437659 184573
')22.0 65')7.053 -6').97')7 31.4992 80.83 0.78 6086.0 81.41 0.74 b488.8 14494b2 18471.5
5;>4.0 b,)57.219 -65.8523 31.5162 80.Ql 'l.18 6111.5 81.47 C.13 b514.2 1461314 184911
<;;>6.0 6557.386 -65.721'13 31.5330 80.98 0.78 6131.1 81.54 0.73 6539.9 1473216 185089
98.(1 65'>7.552 -65.6038 31.5498 B 1.05 0.17 6162.9 81.61 0.73 b565.8 14851b7 185261
5'l0.n 6551.119 -65.4187 31.5b65 R1.13 0.71 6188.9 81.67 C.72 6591.8 1497169 185434
5"3?O 6557.8A5 -65. "3530 31.')831 '11.20 0.17 6215.1 81.74 C.72 6618.0 1509221 185606
'534.0 655R. 053 -6<;.2'167 31.5991 81.28 0.77 6241.5 81.81 0.72 6644.3 1521323 185179
'536.0 65,)8.?20 -65.099'J 31.6162 '11.35 0.71 6268.0 81. BB 0.72 b670.9 1533477 185952
5H.0 b558.388 -64.9725 31.6321 81.43 0.11 6294.8 81.95 0.72 6697.6 1545682 186125
')40." 6558.557 -64.8444 31.6490 81.50 0.17 6321.1 82.01 0.72 6124.6 1551938 186300
')42.0 6558.121 -64.7158 31.6653 81.58 0.11 634A.7 82.08 C.72 6151.6 1570241 186415
544." 6558.8Q9 -64.';A66 31.6815 81.65 0.11 6316.0 82.15 C.13 6118.9 1582609 186652
')46.0 6559.011 -64.4568 "31.6916 81.73 0.11 6403.3 82.22 0.13 6806.3 1595023 186830
548.0 6559.245 -64.3264 ' 31.71"\7 91.81 0.78 6430.9 82.29 0.13 6833.9 1601490 181009
')50.0 6559.420 -64.1954 31.1291 91.88 0.18 6458.7 82.36 0.14 6861.1 1b20011 187190 t=I

\J\t:x:l 55?0 6,)59.')Q1 -64.06~8 31.14')5 81.96 0.79 6486.5 82.44 C.74 b889.5 1632585 181312 I
I ......VI \J\\J\

S-II OUT304RO ~NGINE CUTOFF CENGINE SOLENO(D. \J\
O"l

'5'52.1'.40 6')';9.65'\ -64. "222 31.7505 81.9q 0.79 6495.3 82.106 0.14 6898.2 1636551 187430 0
I

\J\

S-I T IS-I VA SF PARA TI ON Cm"~ANO

')53.500 6')')9.730 -63.9647 31.1514 82.02 0.11 b497.1 82.49 0.73 6900.1 1642046 181509

,),)4.'l 6559.174 -63.9316 31.1613 82.04 0.11 6491.1 82.51 0.12 6900.1 1645204 187555
')')6.0 6559.945 -63.1Q')3 31.7710 87.12 0.1~ 6497.A 82.58 0.69 6900.8 1651833 181131
5')Q.O 6'560.108 -63.6610 31.1925 82.20 ('\.70 6500.0 82.66 0.66 6903.0 1670458 181898
5"'0.0 6560.764 -63.5'\4& 31.8018 87.28 0.68 6501.4 82.73 C.64 6910.4 1683090 188059
562.0 6560.416 -63.401 Q 31.A230 82.36 0.66 6517 .4 82. eo C.62 6920.5 1695143 188216
')64.0 6')60.563 -63.2"'90 31.A3A1 fl2.43 0.64 6528.3 82.A8 0.60 6931.4 1108413 188369
5&6.0 "'560.107 -63. t358 31.8530 82.51 0.62 6539.2 82.<15 0.59 6942.3 1721104 188518
5"'8.0 6560.1\47 -63.0024 31.A619 82.59 0.60 6550.1 83.C2 C.51 6953.2 1133816 188663
,)71'l.O 6560.9B4 -&2.86137 31. '1825 82.61 0.59 6561.0 83.10 C.55 6964.1 1746549 lS8804
577.1'1 &561.116 -67 .7341 ''\1.'1''171 82.15 0.57 6572.1 83.11 C.53 6975.2 1759303 188941
514.0 6'561.744 -62.'>1'l05 31.9115 82.fl3 0.~5 6583.1 83.24 C.52 6986.2 1112018 189014
516.0 6561.368 -62.4659 31.q;>58 82.91 0.';3 6594.2 83.32 0.50 6991.4 1184875 189203



TABLE B-III. t£OGRAPHIC POLAR COORDINATES - ASCENT PHASE (CaNT.)

TPo1F r;c l)1<;T lO'll(J GC LAT VEL -<\Z VEL- EL EF VFL HEAD FL T-PATH SF IIEL RANGE ALTITUDE
<;F.( 104 f1FG E DEG N nEG DEG ~/S DEG DEG MIS M M

"7A.1) "'''61.4118 -L, ~. 3 312 31."141)0 87."1"1 0.51 6605.4 83.3" C.48 7008.6 1797693 189328
"AO.O 6561. ,.,04 -"'2.1"161 31.9S40 83.07 0.50 6616.b 83.47 0.47 7019.8 1810532 189449
SA::'.(\ "'S61.717 -62.0"'OA 31.9679 83.15 0.41\ 6627.8 lB.54 0.45 7031.0 1823394 189566
')A4.(\ 65(,1.82S -61.9752 31.9Fl16 8'\.23 0.46 6639.1 83.62 0.43 701t2.2 1836276 189679
"A"'.O 6561. "130 -61.71\'13 "31.9"152 83.31 1).44 66S0.3 83.69 C.42 7053.5 11\49181 189789
5'111.0 6562.031 -61."'532 32.0087 83.3"1 0.43 6661.7 83.77 0.40 7064.9 1862107 189894
5"1(\.(\ 6562.128 -"1.5168 32.1)220 'f3.47 0.41 6613.0 83.85 C.39 7076.3 1875055 189996
')"17.0 "'S62.222 -61.3801 32.0351 83.55 0.39 6684.5 83.92 0.37 7087.7 1888025 190094
5"14.('\ 6562.312 -"'1.2431 32.04R2 R3.64 O.H 6695.9 84.00 0.36 7099.2 1901017 190188
5"1"'.0 ,.,562.39a -61.1059 37.0611 83.72 0.36 6707.4 84.08 0.34 7110.7 1914031 190279
,)"IA.O 65,.,7.4Fll -60.9684 32.0738 83.80 0.35 6719.0 84.15 0.33 7122.3 1927067 190366
600.0 6 56? 560 -60.8306 32.0864 83.89 0.33 6730.6 84.23 0.31 7133.9 1940126 190,.50
"'07.0 6562.636 -60.6976 37.0"11\8 83.97 0.32 6742.2 8'0.31 0.30 7145.5 1953207 190530
604.0 6567.709 -bO.o;542 32.1111 84.05 0.30 6153."1 84.3"1 0.28 7157.2 1966311 190606
"06.0 6562.11R -6').4156 32.1233 84.14 0.29 6765.6 84.41 0.27 7168.9 1979437 190679
60R.1) 6567.844 -60.7167 32.1353 84.22 0.21 6777.3 84.54 0.26 7180.6 1992586 1907'09
'>10.1) 6S62. "106 -"0.1315 32.1411 '34.30 0.26 6189.1 8'0.62 C.24 7192.4 2005757 190816
612.0 6S62.9.65 -59.9"11H 32.1588 84.39 0.24 6800.9 84.10 0.23 720'0.3 2018951 190879
614.,} ,.,563. on -0;9. Ao;'13 32.1103 84.41 n.23 M12.8 84.78 0.22 7216.2 20321&9 190939
616.0 6563.1)75 -5'}.7183 32.1817 84.56 0.22 6824.8 84.86 C.20 7228.1 2 0't5'o09 190996
611l.0 6563.170; -5').511\0 32.1929 84.64 0.20 6836.1 84.<;4 0.19 7240.1 2058672 191050
670.0 "563.112 -5"1.4315 32.2040 84.13 0.19 6848.7 85.02 0.18 7252.1 2071959 191100 t=l

V1
tx:' ";>2.0 6563.216 -59.;>"1"'6 32.2149 84.81 0.18 6860.8 65.10 0.11 7264.1 2085268 1911'08 I

1
624.0 6563.257 -5'"'.1555 32.2251 84.90 0.17 6872.8 85.18 C.16 7216.2 2098601 191193

.......
I..N V1en 67f-.0 656".295 -5"1.1)140 32.?363 84.98 0.15 6884.9 85.26 0.15 7288.3 2111958 191235 V1

en671\.0 6563.331 -58.8123 32.2467 R').01 0.14 6897.1 85.3't 0.13 7300.5 2125338 191274 0
h~O. (' 65"'3.3"4 -58.1303 32.2570 8 5.15 0.13 6909.3 85.42 0.12 7312.6 2138741 191310

I
V1

637.0 6563.3"14 -0;8. 0; 11 'w 32.2671 85.24 0.12 6921.5 85.50 0.11 7324.9 2152168 1913,.4
634.0 6563.422 -58.4455 32.2171 8S.32 0.11 6933.1 85.58 0.10 7337.1 2165619 191375
h36.0 6563.441 -58.3026 32.2869 R5.41 0.10 6946.0 85.66 0.09 7349.'" 2179093 191404
"'3R.0 6563.410 -58.1590; 32.296S R5.50 G.a9 6~58.'o 85.1'0 C. C8 7361.8 2192592 191430
"'40.0 6563.490 -0;8.1)161 32.3059 85.58 0.08 6910.8 85.82 O. C8 1374.2 2206114 191453
642.0 6563. 5 'VI -57.8724 32.3152 115.61 0.07 6983.2 85. en 0.01 7386.6 2219660 191475
644.0 6563.524 -51.7:'84 32.3244 85.75 0.06 6995.6 85.CJ9 0.06 7399.0 2233231 191494
646.0 6563.538 -51.5841 32.3333 1'15.1'14 f) .·15 1008.2 86.01 C. C5 7411.6 2246825 191511
648.0 6563.550 -51.4395 32.3421 85.93 0.04 7020.1 f!6.15 0.04 1424.1 2260""44 191526
650.0 "'5"''1.0;60 -0;1.::''"'47 32.3')01 86.02 0.04 7031.3 86.23 O. C3 7436.8 2274088 191538
60;7.0 6563.')68 -57.1495 32.30;"12 86.10 0.03 1046.0 86.31 O. C3 7449.4 221'l7756 1915'09
60;4.0 6')6'1.')14 -51.01"41 32.3614 1'l6.19 o.n 1058.R 86.40 C. C2 1462.2 2301,.48 191558
60;6.0 6563.')lR -56.'1584 32.3155 86.28 0.01 1071.5 86.'08 C.01 141't.9 2315165 191565
,.,o;R.O 6563.5fll -0;6.1173 32.3835 A6.37 0.01 1084.3 86.56 O. Cl 11181.1 2328907 191571
660.0 6563.0;1'12 -56.5660 32.3Cl12 86.45 0.00 7097.1 86.64 C. CO 7500.6 2342614 19157,.
""7.(\ 6563.5't2 -'56.41')4 32.3qfl8 86.54 -0.30 1110.0 86.13 - C. 00 1513.4 2356466 191577



, ,

TABLE B-II I. GEOGRAPH IC POLAR CooRDI NATES - ASCENT PHASE (CaNT.)

TT~F r.r. 1)15T In''lG ror. tAT VEl-AZ VFl- EL EF VFL I-1EAD Fl T-PA TI-1 SF IIEl ~At.;GE ALTITUDE
SFC 1<101 OEG F DFG N DEG DEG MIS Df'G DEG MIS M M

6(,4.0 6563. '5 An -5".7.7;>'5 32.4062 86.63 -0.01 1122.9 86.81 -0. Cl 7526.3 2370283 191577
666.0 6563.577 -'56.1253 32.4134 66.72 -0.01 7135.8 86.89 -C. Cl 7539.3 2384125 191577
668.n 6563.573 -55.9779 3?.4205 Fl6.81 -0.02 7148.8 86.98 -C. (2 7552.3 2397992 l eU'515
670.0 656"'1.'56f1 -55.Fl301 32.4273 116.90 -0.02 1161.9 87.06 -0. C2 7565.3 2411864 191572
617.0 6563.561 -'55.6820 32.4340 86.<)8 -0.03 7174.9 87.14 -0. C3 7578.4 2425802 191568
674.0 6563.554 -55.'5337 32.4405 67.01 -0.03 7188.0 87.23 -0. C3 7591.5 2439745 191563
67",0 6563. '546 -')5."'18'50 32.4468 87.16 -0.03 7201.2 81.~1 -0. C3 7604.6 2453714 191557
618.0 6563.537 -55.2361 32.4530 87.25 -0 .04 7214.4 87.40 -C.03 1611.8 2467708 191550
6110.0 (,563. '52 A -55.01168 32.4'589 87.34 -0.04 7227.6 87.48 -0.04 1631.1 2481128 1<)154-3
687.0 6'56"'1.518 -54.9373 32.4647 !l1.43 -0.04 1240.9 87.51 -0. C4 7644.3 2495173 191535
6114.0 6'563.508 -54.7815 32.4702 67.52 -0.04 7254.2 87.65 -0. C4 7651.7 250<)845 191527
6116.0 6563.4911 -54.6313 32.4756 81.61 -0.04 1267.6 87.14- -0. C4 7671.0 2523942 191518
6R8.0 6563.488 -54.4869 "'12.4808 87.10 -0.04 7261.0 87.82 -0. C4 7684.4 2538066 191510
690.0 656"'1.418 -54.3362 32.4658 !ll.7<) -0.04 7294.'0 87. eH -C.03 1691.8 2552215 191502
692.0 6563.469 -54.11\52 32.4906 81.88 -0.03 7301.9 87.99 -0.03 1111.3 2566390 191495
6<)4.0 6563.461 -54.0339 32.4953 87.97 -0 .03 1321.4 88.08 -0. C3 1124.8 2580592 191488
696.0 6563.453 -53. fl8B 32.4997 88.06 -0.03 7335.0 811.16 -0.03 1738.4 2594820 191482
69f1.0 6563.447 -53.7304 32.5039 88.15 -0.02 1348.6 88.25 -0. C2 7152.0 26~9075 19.1477
71')0.0 656"'1.442 -53.5182 32.5079 fllI.24 -0.02 7362.2 88.34 -0.02 7765.7 2623355 191473
102.0 6563.438 -53.4257 32.5118 88.34 -0.01 7375.9 88.42 - C. Cl 7179.4 2637663 191471

S-IVR 1ST GUIDANCE r.UTOFF t::l
U1

ttl 70"'.160 6<;6"'.435 -'H.;>9;>0 32.')150 88.42 -0.01 7388.0 88.~0 -0. Cl 7791.4 2650206 191469 I
I I-'

I.N U1....,
704.0 6563.43') -53.2729 32.')1<;4 88 .43 -0.01 1389.1 88.51 -0. Cl 7792.6 2651997 191470 U1en
706.0 6563.414 -'>3.1200 32.'»)119 flR.52 -0.01 7389.6 88.59 -0.00 7793.1 2666342 191469 C>
7011.0 656"'.433 -,)2.9"10 32.5221 88.61 -0.01 1389.6 88.68 -C. Cl 1793.1 2680692 191469 I

U1
710.0 6<;63.431 -52.8140 32.5251 8R.70 -0.01 7389.6 88.77 -0.01 1793.1 2695039 191469
712.0 6563.430 -52.6610 32.5219 88.79 -0.01 7389.6 88.86 -0.01 7193.1 2709386 191't68

PI\~K)NG ORBIT INSERTION
11 'lo. 761') 6563.335 -52.5260 37.5303 88.fl7 -0.01 7389.1 88.93 -0. CO 1793.1 2122051 191374



TABLE B-IV, GEOGRAPHIC POLAR COORDINATES - PARKING ORBIT PHASE
TT"l1' GC 01 ST U"lNG GC LilT GO LAT HEAD FL T-PA 11-i SF VEl ALTITUOE

<;H: KI1 OFG E DEG N DEG N OE:G DEG 11/5 l<M

PARKI~ ORBIT INSERTION
713.760 6561.335 -52.5260 32.5303 32.6999 R8.93 -0.00 7193.1 191.314

750.'1 6563.31 C -49.7529 32.5423 32.7119 90.51 -O.Cl 7193.3 191.353
800.0 6563.272 -45.9299 32.4476 32.6169 92.68 -0.01 1793.6 191.284
850.n 6563.233 -42.1210 32.2245 32.3'ln 'lit .83 -O.Cl 7793.8 191.169
900.0 6563.193 -38.3372 31.8148 32.0426 96.'l6 - o. 01 7794.0 1n.Oll
'l50.'1 6563.151 -14.58A'l 31.4012 31.5676 99.04 -0.01 7194.2 190.811

1000.0 6563.110 -30.SA51 30.8070 30.9716 101.07 -0.01 7794.4 190.573
1050.0 6563. n68 -27.2340 30.0966 30.25'l9 103.03 -0.01 7794.7 190.299
1100.0 h563.026 -23.6422 29.2748 29.4344 104.92 - o. Cl 7795.0 189.993
115".0 6562. 'laS -20.1147 28.3469 28.5033 106.12 -0.01 71<J5.2 189.658
12no.o 6562.'l44 -16.6553 21.3168 27.4715 108.44 -0. 01 7795.5 189.300
1750.0 6562.9 rn -13.2663 26.1'l65 26.3448 110.06 - C.Ol 7795.9 188.'l21
1v\O.o 6562. 863 -9.94R4 24.9862 25.12'l6 III .59 -0.01 7196.2 188.528
1350.0 6562.824 -fl.1015 23.6942 23.R320 113.02 -0.01 7196.5 188.125
1400.0 6562.784 -3.5242 22.3267 22.4584 114.35 -0.01 1796.8 181.111
1450.0 6562.745 -0.4142 20.8901 21.0150 11').57 -0. Cl 7797.2 181.310
150rl.0 6S62.701 2.6316 19.3'lfl5 19.5079 116.70 -0. 01 1191.5 186.909
1550.0 "562.669 5.6170 17.8338 17.9431 117.72 - C. Cl 1791.8 186.518
16flO.0 6562.631 8.5462 16.225'l 16.3265 118.64 -0.01 7798.1 186.143 0

IJ1t:x:l 1650.0 6562.5'l4 11.4239 14.5724 14.6631 119.46 -0.01 1798.4 185.788 II I--'\Jo.I 1700.0 6562.557 14.2552 12.8789 12.9604 120.19 -c. Cl 1198.7 185.458 IJ100 1750.0 651',7.520 17 .0453 11.1506 11.2218 120.81 -O.Cl 7798.9 185.158 IJ1
en18flO.0 6562.485 19.'7991 'l.3928 9.4532 121.34 -0.01 1199.2 184.891 C)

1850.0 6562.449 n.5241 7.6104 7.6596 121.78 - C. Cl 7199.4 184.660
I

V1
1900.0 65b;>.415 ;>5.2241 5.8083 5.8461 122.12 -0.00 7799.6 184.'069
190;0.0 656;>.382 21.'lO'i5 3.9913 4.0114 122.31 -0.00 7799.8 184.320
?ooo.n 6562.3S1 30.5742 2.1642 2.1184 122.52 -0.00 7199.9 184.216
7fl'i0.0 656? 372 33.2359 o .3H 7 0.3338 122.S8 -O.CO 7800.1 184.151
2100.0 65"2.295 35.89"7 -1.50 18 -1.5116 122.55 -0. CO 7800.2 184.144
7150.0 6S62.271 38.5624 -3.3315 -3.3533 122.43 - O. CO 7800.2 184.178
2700.0 6562.2'51 41.2387 -5.152f\ -5.1864 122.22 -0.00 7800.3 18'0.258
2750.0 6%2.235 43.9316 -0.9610 -7.0061 121.91 -0.00 7800.3 184.385
7300.0 &')67.224 46.6469 -8.7513 -8.8018 121.51 -0.00 7800.2 184.555
73'50.0 6562.21 q 49.3<)04 -10.'518<) -10.5863 121.02 -0. CO 1800.2 184.768
7400.0 6562.71<) 52.1676 -12.25B8 -12.3361 120.42 0.00 7800.1 185.021
74'i0.0 6567.226 54.9840 -13.9659 -14.0S31 119.13 C.CO 1800.0 185.312
7500.0 6S62.742 51.8452 -15.6349 -15.7122 11R.95 0.00 7799.8 185.636
;>'i50.0 6562.266 60.1'5bl -11.2603 -11.3665 118.06 ".00 7799.7 18.5.991
76'10.0 6562.2Q'l 63.1217 -18.83b6 -18.9511 111.08 0.C1 779').5 186.312
'650.0 6o;b7.~41 66.7463 -20.3519 -20 .4QO 2 115.9Q 0.01 7799.3 186.776

.,

'."



,.

TABlE B-IV. GEOGRAPHI C POLAR COORDINATES - PARKING ORBIT PHASE (CONT,)

TT"lF r.c nI<;T LONG r,C LAT GO l AT HEAD HT-PATH SF \lEl ALTITUCE
'iFf, K"l nEr. E nEG N OFG N OEG DEG MIS I<M

7100.0 6562. '3 'H 69.8340 -21.8184 -21.9477 114.80 O. Cl 7799.1 181.198
77')0.0 6')62.463 7'l.9819 -23.2118 -23.3475 113.51 0.01 7798.8 181.633
7A1'10.0 6562.541 16.2108 -24.5321 -24.6136 112.11 O.Cl 1198.6 188.017
28')0.0 6562.637 19.5043 -25.1728 -25.9195 110.62 0.01 1198.3 188.525
791'0.0 6<;67.736 82.8691 -26.9218 -21.0190 109.03 0.02 1198.0 188.913
79')0.0 6562.854 86.3048 -27.9901 -28.1458 107.35 0.02 7791.8 189.416
3000.0 6562. q86 89.8094 -28.95')3 -29.1139 105.51 0.02 1197.5 189.850
30')0.0 6<;63.132 93.3800 -29.8159 -29.9114 103.71 0.02 7797.2 190.212
3100.0 6563.:>93 91.(1111 -30.5669 -30.1301 101.71 0.02 7196.9 190.677
'\150.0 6')('3.46!l 100.6985 -31.2032 -31.3690 99.11 0.03 1196.6 191.062
37"1).1' 6')63.65'! 104.4329 -31.1204 -31.8811 91.11 0.03 7196.3 191.424
37<;0.0 6 5t.~. 862 108.2060 -32.1146 -32.2831 95.60 0.03 7196.0 191.761
BOO.O 6564. 081 112.0019 -32.31330 -32.5522 93.45 0.03 7195.8 192.010
''\3<;0.0 6564.313 115.8277 -32.5236 -32.6931 91.28 0.04 1195.5 192.350
3400.0 6')64.559 119.6540 -32.5352 -32.7041 89.11 0.04 7195.3 192.600
34')0.0 6564.811 123.4153 -32.4177 -32.5810 86.q4 O. C4 1195.0 192.818
3')1'0.0 656'). 081 1?1.2!l01 -32.1122 -32.3408 84.19 0.04 1194.8 193.005
3550.0 6565.368 131.0515 -31.8006 -31.9681 82.61 0.04 1194.5 193.161
3600.0 6565.659 134.1915 -31.30')6 -31.4111 80.60 0.04 1794.3 193.281
3650.0 6<;65.95,} 138.4908 -30.6910 -30.8552 78.58 0.04 7794.1 193.384
311)0.0 (,566.767 142 ..1299 -29.9611 -30.1229 16.64 0.05 1193.9 193.454
31<;0.0 6566.')81 145.1084 -29.121)9 -2'9.2800 74.16 0.05 1793.1 193.498 t:::I

\Jl
t:d 3800.0 6<;66.90() 149.n15 -28.1160 -28.3317 12.98 0.05 1193.6 193.520 I
I 6567. 2n, 152.66')6 -21.1321 -27.2839 11.28 0.05 7193.4 193.522

......
v.I 38<;0.0 \Jl
c..o 3'11'0.0 6567. 54'! 156.0389 -25.99')3 -26.1421 69.61 0.05 1193.2 193.501 \Jl

en
39')0.0 6561.814 1')9.3401 -24.7719 -24.9143 68.16 0.05 7193.1 193.418 C>

I4l'OO.0 65"8.;>00 162.5114 -B.4683 -2'3.6050 66.75 0.C5 1192.9 193.4-39 \Jl
41)')0.0 6568.523 165.7327 -22 .0906 -2'2.2'210 65.44 0.05 1192.8 193.394
4100.0 6568. !l42 168.8210 -20.6451 -20.1681 64.23 O. 05 1792.6 193.346
4150.0 6<;69.156 111.8514 -19.1380 -19.2'540 63.13 0.05 71'n.5 193.298
4700.0 (,569.463 174.8219 -11.5751 -11.6g29 62.12 0.04 1792.4 193.255
47<;0.0 6569.761 171.1428 -15.9623 -16.0614 61.22 0.04 1192.2 193.220
4~0(1.0 6510.050 -119.39''1 -14.3052 -14.3949 60.42 C.04 1192.1 193.196
43<;0.0 657l'l.12R -116.5748 -12.6093 -12.6891 59.11 0.04 1192.0 193.186
4400.0 6570.594 -173.7969 -10.8797 -10.9491 59.11) 0.04 1191.8 193.193
44')0.0 6510.846 -111.0540 -9.1216 -9.1802 58.58 0.04 1791.1 193.220
45no.O 6')11.0g3 -168.3404 -7.3399 -7.3874 58.16 0.03 1191.5 19'3.268
4550.0 6511.305 -165.6')04 -').')396 -5.5156 51.84 0.03 7791.4 193.340
4hOI).0 6')11.511 -167.9783 -3.7253 -3.1496 57.61 0.03 7191.2 193.436
4650.0 6511.101) -160.3183 -1.9018 -1.9142 51.46 0.C3 1191.1 193.551
411)0. 0 6')71.811 -157.6645 -0.0136 -0.0740 51.41 0.02 1190.9 193.105
4150.0 657:'.023 -1')5.0110 1.154B 1.1663 57.46 0.02 7790.1 193.818
4R"I0.0 651?15R -152.3520 3.51R7 3.6020 51.59 0.02 7790.6 194.016



TABLE B-IV. GEOGRAPHIC POLAR COORDINATES - PARKING ORBIT PHASE (CONT.)

T1MF GC 1)1 'iT LONr. r.C LilT GO L AT HElin FL T-PA TH SF VEL ALT nUDE
<;Fr. K"l OFG E nEG "l OEG "l DEG OEG MIS I<~

48<;0.'1 6572.271 -14Q.6Al'l 5.3<134 5.428') 57.82 0.02 7790.4 191t.297
4"100.0 657:>.37') -146.9Q44 7.1945 7.2410 58.11 0.01 7790.2 194.5ltl
4"150.0 6')72.449 -144.2841 8.<1771 "1.0348 58.55 c. Cl 7790.1 191t.806
5000.0 6572. ')08 -141.54<;3 10.7364 10.8050 59.05 O. 01 7789.9 195.088
5(),)0.0 6572.550 -138.7722 12.4676 12.5465 5<1.65 0.00 7789.7 195.385
51''H'1.0 6572.574 -135.9594 14.1654 14.2542 60.35 0.00 7789.6 195.695
515"'.0 f,577.581 -IH.I016 15.8247 15.<122"1 61.15 -0.00 7789.4 196.012
'i700.0 6'i72.571 -130.1938 17 .4401 17.5471 62.04 -0.00 7789.3 196.331t
<;7<;0.0 6';77.';45 -127.2311 1"1.0060 19.1213 63.01t -0. 00 7789.1 196.657
'noo.o f,572. 505 -124.20'H 20.5167 20.6395 64.13 -0. 01 7789. a 196.977
53')0.0 6572.450 -121.1241 21.9663 22.0"160 65.33 -0.01 7788.9 197.289
'i400.0 6572.387 -117.9726 23.3486 23.4847 66.63 -0.01 7788.8 197.589
<;450.0 6572.30;> -114.7523 24.6576 ;>4.79<14 68.03 -0.01 7188.7 197.873
5<;00.0 f,572.211 -111.4614 25.886<1 26.0338 69.53 -0.01 7788.6 198.138
<;c;o;o.o 6'i72.110 -108.09"14 27 .0304 27.1818 71.12 -0.02 7788.6 198.378
5600.0 6572.000 -104.6069 28.0818 28.2370 72 .81 -0.02 7788.6 198.591
')6')0.(1 6571. 8M -101.165b 29 .r:l3,)0 2<1.1936 74.59 -0.02 7188.6 198.772
')700.0 6571.757 -97.5988 29.8842 30.0457 76.45 -0.02 7788.6 198.919
')7')().n 6')71.626 -<1'1.9713 30.6240 30.7878 78.39 -0.02 7788.6 199.029
5800.0 b'j71.491 -90.2892 31.2493 31.4150 80.ltO -0.02 7788.7 199.100
511'50.0 6571.351 -86.5')99 31.7557 31.9229 82.46 -0.02 7788.8 199.129
0;900.0 6571.20"1 -82.7925 32.1395 32.3078 84.57 -0.02 7788.9 199.116 0

V1
t:D 5"150.0 6571.064 -78.<1"168 32.3978 32.5668 86.71 -0.02 7789.1 199.058 I

I .......c- 6000.0 6570.918 -75.1837 32.5286 32.6980 88.88 -0.01 7789.2 198.957 V10 6n50.0 6570.772 -71.3644 32.5310 32.7004 91.05 -0.02 7789.4 198.811 V1
en

1,100.0 6')70.676 -67:5504 3l.4Q47 32.5738 93.11 -0. C2 7789.1 198.622 C)
I6150.0 6';70.480 -63.7532 32.1509 32.3193 95.36 -0.02 7789.9 198.391 V1

671')0.(\ 6570.136 -59."1834 31.7714 31.9387 97.47 -0.02 7790.2 198.119
6;>50.0 6570.1')3 -56.2512 31.2691 31.4349 99.53 -0.C2 7790.5 197.809
6'11)0.0 6510.053 -52.5655 30.6476 30.8116 101.54 -0.02 7790.8 197.46'"
6'150.0 6569.914 -48.93J8 29."1113 30.0729 103.48 -0.02 7191.1 197.085
6400.0 656,}.779 -45.3625 29.0652 2"1.2239 105.35 -0.C2 7791.4 196.678
64';0.0 6569.646 -41.8563 28.1146 28.2700 107.13 -0.02 7791.8 196.241
6'>00.0 6569.516 -38.41 R5 27.0654 27.2170 108.82 -0.02 7792.1 195.794
6';';".0 f..56 <;l. 38<1 -35.0511 25.9238 26.0709 110.42 -0.02 7792.5 195.326
6hOO.0 h56<1.765 -31.7547 24.6958 21t.9H8 111.93 -0.02 7792.9 194.8107
6650.0 656Q.144 -28.57R7 23.3877 23.5241 113.:n -0.C2 7793.2 194.361
6700.0 651,<).026 -25.3717 22.005<1 22.135"1 114.6~ - O. C2 7793.6 193.875
I, 7';0.0 6568.no -22.2RI0 20.5564 20.679 Ii 115.83 -0.02 7794.0 193.392
6An0.n 6'>68.7<1a -19.2535 19.0454 19.1609 116.93 -0.02 7794.3 192.919
6R5n.O 6')68.689 -16.2854 11.lt788 17.5861 117.93 -0. C2 7794.7 192.460
6900." 6568.582 -13.37?2 15.%24 15.9609 118.83 -0.02 7795.0 192.021
/,q,;O.O 65/'8.478 -10.50"12 14.2018 14.2909 119.6'1 -0. Cl 7795.3 191.605

, .



" .

TABLE B-IV, tfOGRAPHI C POLAR COORDINATES - PARKING ORBIT PHASE (CONT,)

TIME GC f) I 'iT LO~ GC LAT Gn LAT HfAf) FL T-PA TH SF 'liE l AtT nUDE
SFf. K"l nEe; F DEG N DEG N DEG DEG 101'5 KM

7000.(1 6"6A.377 -7.6914 12.5023 12.51115 120.33 - O. 01 1195.7 191.217
7050.0 6568.278 -4.9134 10.7694 10.8381 120.94 -0.01 7195.9 190.862
110('1.0 65611. 1 A::> -2.1691 9.0080 9.0659 121.45 -c. 01 7796.2 190.543
71')0.0 6')68.090 0.5452 1.2231 7.2699 121.86 -0.01 7796.4 190.263
7200.0 6')61l.f)On 3.2311 5.4191 ').4549 122.18 - 0.01 7796.7 190.026
77'>0.0 6561.'H4 ').9118 3.6024 3.6259 122.41 -0.01 7196.8 189.833
noo.o 6567. A31 8.515Q 1.7760 1.7876 122.54 -0. 01 7797.0 189.686
73'>0.0 6567.752 11.2326 -0.0549 -0.0')53 122.59 -0.01 1197.1 189.586
7400.0 6561.678 13. A90') -1.8858 -1.8981 122.54 -0.01 7797.2 189.535
74'>0.0 6567.608 16.5544 -3.7119 -3.7362 122.40 -0.01 7197.3 189.532
75r'l0.0 6567.544 19.2'\03 -5.521111 -5.5647 122.16 -C. Cl 7797.4 189.578
7'>'>0.0 6'>61.485 21.9240 -1.3315 -7.3790 171.84 -0.01 7797.4 189.bb9
7600.0 6567.43'1 24.6417- -'1.1155 -9.1142 121.42 - O. 01 7797.4 189.807
76')0.0· 6')67.388 27.3816 -10.875A -10.9453 120.90 -0. Cl 7797.3 189.981
7700.0 6561.351 30.1b89 -12.6015 -12.6873 12().29 -O.CO 7797.2 190.209
77')0.0 6567.322 32.9905 -14.3054 -14.3951 119.5" -O.CO 1197.1 190./tb8
7800.0 6567.30'\ '\5.8578 -15.9641 -16.0632 118.78 -0. CO 7797.0 190.7b2
78')0.0 6567.293 '\8.1158 -11.5784 -17.6862 117.87 -0.00 7796.9 191.086
7900.0 6567.294 41.74'n -19.1425 -lq.25B5 116.81 O. co 7796.7 191.437
7950.0 6567.306 44.7823 -20.6506 -20.7742 115.76 O.CO 119b.5 191.811
IlrlnO.O b561. HI 47.13191 -22.0968 -22.2273 114.55 0.00 7796.3 192.203
80,)O.~ 6567.3611 51.0426 -23.4749 -23.6117 113.24 O. 01 7796.1 192.609

t::j
U1

tel AI0Q.1) "567.41 A 54.2154 -24.1138 -24.9212 111.83 O. Cl 7795.8 193.024 I
I ~

.J::" A150.0 6561.483· 57.5788 -26.0022 -26.1496 110.32 O. 01 7795.6 193.443 U1
I--' 8700.0 6567.')62 60.9534 -27.1387 -27.290') 108.71 0.01 7795.3 193.862 U1en

82')0.0 6561.656 64.3985 -28.1821 -28.3379 107.01 O. 01 7795.0 194.211 0
I

1131')1).0 6567.765 67.912') -29.126') -29.2855 105.22 0.02 1194.8 194.684 Vl

A3')r'l.0 6567.A89 71.4905 -29.9659 -30.1277 103.35 O. C2 7794.5 195.078
84')1').1') 656A.029 75.12Q'1 -'1(1.6950 -Jf).8 591 101.40 O. C2 7194.2 195.456
84')1).0 6508.18'5 18.6213 -31.3087 -31.4747 99.39 O. C2 7794.0 lQ5.814
8 50r'l. 0 6<;611.351 82.<;5Q4 -31.8028 -31.9102 97.3? 0.03 7793.1 lQ6.151
85')1).1) 6508.543 !l6.3345 -32.1730 -12.3421 95.20 O. C3 7193.4 196.462
8601'1.0 656A.745 QO.13"'3 -32.4184 -32.5A76 93.05 0.C3 7793.1 196.747

AFG1N 5-IV8 1?FSnln PREPARATlnNS -- START OF TIME BASE 6
11629.260 65bA. 1161 92.3692 -32.5025 -32.6716 91.19 O. C3 7793.0 196.891



TABLE B-V. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE
TT"lF Xf VI' 7f OXE on: OlE DOXE OOYF OOZE

<;Ff: "l M M '" IS .. IS MIS MIS SO MIS SQ MIS SQ

qFGIN S-IVR RFSTAIH PREPARATIONS -- START OF TIME BASE 6
116i''l.i'60 -12M0758 632674 50555q -779.q -2446.1 -l:928.6 8.20 -1.39 -0.43

8630.0 -17.891l42 b",,08b5 500433 -713.8 -2441.1 -692q.0 8.20 -1.39 -0.42
8b40.0 -128q8610 60b319 431124 -691.1 -2461.5 -6932.1 8.21 -1.36 -0.33
8b50.,.., -12905117 5816 ""1 361181 -609.6 -2414.9 -6935.6 8.22 -1.33 -0.24
8"bO.0 -17.910862 556822 292415 -521.4 -2488.0 -6931.6 8.23 -1.30 -0.16
8670.0 -12qI5724 531811 223033 -445.1 -2500.8 -6'138.1 8.23 -1.26 -0.01
1'1680.0 -12qlq164 506801 153644 -362.8 -2513.3 -6938.q 8.14 -1.23 0.01
8"90.0 -12Cl2? q80 481612 84257 -280.4 -2525.5 -6938.3 8.14 -1.10 0.11
8100.0 -17925"311 456198 14882 -198.0 -2531.3 -f;936.7 8.24 -1.11 0.10
8710.0 -12q2 6Cl3 q 430867 -'j4474 -115.5 -2548.8 -6934.3 8.24 -1.14 0.28
8770.0 -11q2168i' 405373 -123802 -33.1 -2560.0 -6931.0 8.25 -1.10 0.37
8730.0 -1i'Cl21600 31%68 -IQ30Cl2 4q.4 -257C.Q -6926.9 8.25 -1.01 0.46
8140.0 -12q2"I'.Q4 353q06 -262336 131.8 -2581.4 -6921.8 8.24 -1.04 0.55
8750.0 -12Cl24Cl64 328041 -331526 214.3 -2591.6 -6915.<; 8.24 -1.00 0.64
8160.0 -12q2240q 302015 -400652 296.1 -2601.5 -690'1.1 8.24 -0.91 0.12
1'1170.0· -12Cl19031 216012 -46q706 319.0 -1611.0 -6901.5 8.23 -0.94 0.81
8180.0 -12q14829 249856 -538619 461.3 -2620.2 -6892.9 8.13 -0.90 0.90
81qO.0 -12909804 22360Cl -601562 543.6 -2629.1 -6883.5 8.22 -0.81 0.98
RROO.O -12Q03957 197216 -616346 625.8 -2631.6 -6813.3 8.21 -0.83 1.01 t::::l

V1
tx1 8AI0.0 -128'n2 R9 110860 -145024 707.9 -2645.1 -6862.1 8.21 -0.80 1.16 ,
I 8820.0 -12889800 144363 -813586 789.9 -2653.5 - 685 C.l 8.20 -0.16 1.24

I-"
.J::' V1N BRlO.O -12881491 1171'10 -882023 871.8 -2661.0 -6831.2 8.19 -0.13 1.33 V1

0')RR40.0 -12872364 91144 -950328 953.6 -2668.1 -6823.5 8.11 -0.69 1.42 Cl
118"0.0 -1786241Q 6442Cl -1018491 1035.3 -2614.9 -68ce.9 8.16 -0.66 1.50

I
V1

Afl6"".0 -12851657 31648 -1086504 1116.9 -2681.3 -6193.5 8.15 -0.62 1.59
RA1,..,.'1 -12840081 10804 -1154358 1198.3 -2681.4 -6111.2 8.13 -0.59 1.67
'IRAO.O -12821692 -160'l8 -1222044 1219.6 -2693.1 -6160.0 8.12 -0.55 1.16
RflClO.O -12814491 -430';6 -1289555 1360.1 -1698.4 -6742.0 8.10 -0.52 1.84
A900.0 -12800419 -10065 -1356882 1441.6 -2103.4 -'6123.2 8.08 -0.48 1.93
IIq10.0 -17.1A565q -Cl1l22 -1424016 1522.4 -2101'1.0 -6103.5 8.01 -0.44 2.01
A920.0 -1217MB -124224 -1490Cl48 1602.9 -2712. '3 -6682.9 8.05 -0.41 2.10
1\<)30.0 -12153607 -151366 -1557671 168 3.3 -2716.2 -6661.5 8.03 -0.31 2.18
flCl40.0 -1213636A -118546 -1624176 1163.4 -2119.7 -663<;.3 8.00 -0.34 2.26
8Cl"0.0 -12718334 -2051<;<) -16<)0455 1A4).) -2722.9 - 6616. 3 1.98 -0.30 2.35
'l<)60.0 -126'l<)502 -2330,)2 -1156499 1923.0 -2125.1 -6592.4 1.96 -0.26 2.43
8970.0 -12619814 -260271 -1822300 2002.5 -2128.1 -6561.1 1.93 -0.22 2.51
8<)80.0 -1265Cl453 -281562 -1881850 2081.7 -2130.2 -6542.2 1.91 -o.lQ 2.59
R9'lO.0 -1263 8747 -314873 -1953141 2160.6 -21Jl.9 -6515.8 7.88 -0.15 2.68
<)0,..,0.0 -12616742 -342198 -2018164 2239.3 -2133.2 -648e.6 1.85 -0.11 2.76
QOln.n -175'13451 -36q535 -7.082<) 11 2311.1 -2134.1 -6460.1 1.82 -0.08 2.84

, ,



"

TABLE B-V. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CaNT.)

TlM!' XI' VI' IE' DXE OVE' DIE OOXE DOVE' ODIE
<;Fr. M M M MIS MIS MIS MIS SO MIS SO MIS SO

9070.0 -121)691l90 -3968H -2147374 2395.7 -2734.7 -6431. <; 7.79 -0.04 2.92
9031.('\ -17540;1)43 -42422'3 -2211546 2473.5 -2734.9 -6402.3 7.16 -0.00 3.00
9040.0 -129 Q420 -451576 -2275417 2551.0 -2734.1 -6371. 'l 7.73 0.04 3.08
CJ050.0 -12494524 -478'l21 -233R981 2628.2 -2734.2 -6340.7 7.70 0.07 3.16
90~n.o -12467858 -506259 -2402229 2705.0 -2733.3 -6308.7 7.67 0.11 3.24
9070.0 -12440425 -533585 -2465153 2781.5 -2732.0 -6276.0 7.63 0.15 3.32
CJ080.0 -12412230 -560897 -2527745 2857.6 -2730.3 -6242.4 7.60 0.19 3.39
9090.0 -12383274 -588190 -2589998 2933.4 -2728.2 -6208.1 7.56 0.22 3.47
91DO.n -12353',63 -&15461 -2651904 300R.8 -2725.8 -6113.0 7.52 0.26 3.55
9110.0 -12323099 -642705 -271345S 3083.8 -2723.0 -6137.1 7.48 0.30 3.63
'H70.0 -12291887 -6&9920 -2774643 3158.5 -2719.8 -6100.5 7.44 0.34 3.70
9130.0 -12259931 -697100 -2835462 3232.7 -2716.3 -6063.1 7.41 0.37 3.77
9140.0 -12'227234 -724244 -2895902 3306.6 -2712.3 -6024.9 7.37 0.41 3.85
9150.0. -12193800 -75134& -29')5958 3380.0 -2708.0 -5986.1 7.32 0.45 3.92
9160.0 -1711)9634 -778403 -3011)621 3453.1 -2703.3 - 5946.5 7.28 0.49 4.00
9170.0 -12124740 -R05412 -3074R85 3525.6 -2698.3 -5906.1 7.24 0.53 4.07
918(\.0 -120R9118 -R3l365 -3133714 3597.8 -2692.8 -5864.8 1.19 0.56 4.15
CJl<)O.Q -12052781 -8592&4 -3192154 3669.5 -26B7.0 - 5823. 0 1.14 0.60 .4.22

<;-1 VA RE START I ENGI NE SOLENOID ACTIVATION)
<) 1<)<).700 -12018720 -88)'q59 -3245546 3735.0 -2681.3 - 5783. 9 7.10 0.64 4.28

t:::I
V1t:z:I 9200.0 -12015730 -886103 -3250172 3740.7 -26BO.8 -5780.4 7010 0.64 4.28 I

I <)207.0 -12008233 -891465 -3261726 3754.9 -2679.5 -5771.8 7.09 0.65 4.30 ......
~ V1I.N <)704.0 -12000700; -896825 -3273267 3769.1 -2678.2 -5763.2 7.09 0.(1) 4.31 V1

</206.0 -119<)3147 -902184 -3284794 3783.2 -2676.9 -5754.6 7.08 0.66 4.32 ~
I

V1
<;-IV8 Rf-IGNI110N (STOV OPEN)

921"\7.')70 -11'lATH12 -<)06257 -32"13')46 3794.0 -2675.9 -5748. C 7.07 0.67 4.33

<)708.('1 -11CJR0;55~ -907543 -"1296308 3797.5 -2675.6 - 5746.1 7.58 0.35 3.64
9210.0 -11<)77<)39 -<H2900 -3307808 3815.0 -2&76.5 - 5742. 0 9.86 -1.28 0.36
9217.0 -119702116 -q1R25R -331<)2'<)<) 3834.8 -2679.1 -5741.8 <).97 -1.31 -0.04
<)714.0 -119620;<)5 -'l23620 -333078b 3854.9 -2681.7 -5742.0 10.06 -1.35 -0.16
<)216.(\ -1l<)548b5 -')ZS<)S7 -3342273 387').1 -2684.5 -5742.3 10.15 -1.38 -0.20
q71R.0 -11 <)470<)5 -93435<) -3353761 38Q5.5 -2687.2 -5742.7 10.24 -1.41 -0.21
CJ720.0 -11</39787 -<)3973') -336')246 3916.1 -26<)0.1 -5743.1 10.33 -1.43 -0.19
9722.0 -11<)31442 -</45114 -3376726 3936.8 -2692.9 -5743.5 10.39 -1.42 -0.11
<)n4.0 -119n55R -950497 -3388204 3<)57.6 -2695.8 -5743.8 10.41 -1.38 -0.13
qn6.0 -11915631 -955886 -339<)683 3978.4 -2698.5 -5744.0 10.38 -1.34 -0.11
<)7?R.(\ -11"11)7660 -Q61283 -3411167 39<)9.~ -2101.1 - !:744.2 10.38 -1.29 -0.09
<)230.0 -11 AQ'l643 -<)66b87 -3422655 4019.9 -2703.7 - 5744.4 10.39 -1.28 -0.07
"1737.0 -118<)11)83 -<)72097 -3434144 4040.7 -2706.2 -5744.5 10.41 -1.27 -0.04



TABLE B-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT ,)

TT"'''' X" YF ZF DXE DVE OlE OOXE DOVE OOZE
SFC "1 P'! '" ~/S MIS MIS MIS SQ MIS SQ MIS SQ

'17"\4.0 -11 AA34Al -'117512 -3445633 40b 1. 6 -2708.7 -~744.5 10.42 -1.26 -0.01
'11'36.0 - l1R75338 -'182'131 -3457123 4082.4 -2711.3 - 5744.5 10.43 -1.25 0.0 1
'17'1R.O -111\67151 -'1RA351 -346R611 4103.3 -2113.R -5144.5 10.44 -1.25 0.02
'1740.0 -11R5A'I26 -9931'l7 -3480100 4124.2 -2716.2 -5744.4 10.46 -1.24 0.02
9242.0 -11850658 -999222 -3491589 4145.1 -2118.7 -5144.4 10.47 -1.23 0.02
92'44.0 -11842347 -1004662 -3503078 4166.0 -2721.2 - 5144.4 10.48 -1.22 0.03
'1746.0 -11 833994- -1010101 -3514561 4181.0 -2723.1 - 5744. 3 10.49 -1.21 0.03
'12411.0 -1182'5599 -1015556 -3526055 4208.0 -2126.1 - 5744.2 10.51 -1.20 0.05
'1750.0 -111117167 -1021011 -3537543 4229.0 -2728.5 - 5144.1 10.51 -1.20 0.05
'17<;2.0 -11808683 -1026410 -3549032 4250.1 -2730.9 -5744.0 10.54 -1.18 0.05
'1754.0 -11800161 -1031934 -3560520 4271.2 -2733.2 - 5143. '1 10.56 -1.17 0.05
9756.0 -1179159R -1037403 -3572'007 4292.3 -2735.5 -5743.8 10.56 -1.16 0.05
Q2'5R.O -11782 '192 -11)42877 -3583495 4313.4 -2737.'1 -5743.7 10.57 -1.16 0.06
91'60.0 -11774344 -1048355 -3594982 4334.6 -2740.2 - 5743.6 10.58 -1.15 0.06
9767.0 -117656'54 -1053837 -3606469 4355.8 -2742.5 -5743.5 10.59 -1.15 0.06
9764.0 -11756921 -1059324 -3617956 4377.0 -2744.7 - 5743. 3 10.60 -1.14 0.06
9266.0 -11 74R146 -1064816 -3629442 4398.2 -2741.0 - 5743.2 10.62 -1.13 0.06
9268.0 -llncn2R -1070312 -3640929 4419.4 -2149.3 -5743.1 10.63 -1.12 0.01
'1770.0. -11730468 -1075813 -3652415 4440.1 -2751.5 -5742_ 9 10.63 -l.ll 0.09
Q277.0 -11721565 -1081318 -3663900 4462.0 -2153.7 - 5742.8 10.64 -1.10 0.09
'1774.0 -11712620 -1086828 -3675386 4483.3 -2755.'1 - 5742. 6 10.66 -1.09 0.09
'1776.0 -11703637 -1092342 -3686811 4504.6 -2758.1 -5742.4 10.66 -1.08 0.09 t:::l

V1tx:l '1778.1') -11694602 -1097860 -369835'5 4525.9 -2760.2 -5742.2 10.65 -1.08 .0.10 II .......l:" 92RO.0 -1l6B5528 -1103383 -3709840 4547.2 -2162.4 -5742.0 10.66 -1.07 O.ll V1.l:" 92R2.0 -11676413 -110A910 -3721323 4566.6 -2764.5 -5741.8 10.67 -1.07 0.11 V1
cJ)'12114.0 -11667254 -1114441 -3732807 4589.9 -2766.6 -5741.6 10.69 -1.06 0.11 C>

9;>R6.0 -1165R053 -1119976 -3144290 4611.3 -2768.8 -5741.3 10.70 -1.05 O.ll I
V1

971\8.0 -11648R09 -1125516 -3755772 4632.7 -2770.9 -5741.1 10.71 -1.05 0.11
9;>90.0 -1163QS22 -1131060 -3767254 4654.1 -2772.9 -5140.9 10.72 -1.04 0.11
9292.0 -11630192 -1136608 -3778736 4615.6 -2775.0 - 5740. 7 10.73 -1.03 0.11
9794.0 -11620A20 -114?l60 -3790217 4697.1 -2777 .1 - 5740.4 10.74 -1.02 0.12
9;>96.0 -11611404 -1147716 -380 16'H 4718.5 -2779.1 -5740.2 10.74 -1.01 0.13
9296.0 -11601 '146 -1153276 -381317'1 4740.0 -2781.1 - 513'1. 9 10.74 -1.00 o.n
9300.0 -11592444 -1158A40 -3824657 4761.5 -2783.1 -5739.7 10.15 -1.00 0.13
9307.0 -11562900 -1164409 -3836136 4783.0 -2785.1 - 573'l.·4 10.77 -1.00 0.13
Q304.0 -11573312 -1169981 -3R47615 4A04.'> -2187.1 - 5739.1 10.18 -0.99 0.13
Q'I06.0 -115636Rl -117'5557 -3859093 41126.1 -2789.1 -5738.'l 10.79 -0.99 0.13
930B.a - 11554007 -1181137 -3870570 4847.7 -2791.0 -5738.6 10.80 -0.98 0.13
9310.0 -11544290 -IIRf>771 -3<\82047 4869.3 -2793.0 -5738.3 10.80 -0.96 0.1"
9317.0 -115345'10 -11n30Q -3893523 4890.9 -2794.9 -5738.0 10.81 -0.95 0.1"
'l314.0 -11524727 -1197901 -3904999 4'l12.6 -2196."l - 5737.8 10.82 -0.95 0.11t
9316.0 -1l514A'l0 -1203491'. -3916474 4934.2 -2798.1 -5731.5 10.82 -0.94 0.15
Q31R.t1 -115049QO -12090'1'5 -3927949 495'5.9 -2800.6 -5737.2 10.83 -0.94 0.15

, ,



l'

TABLE B-V. EARTH-FIXED LAUNCH SITE POSITIONS. VELOCITIES. AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

T1~f' Xl' YE ZE aXE DVE OZE DDXE DOVE ooze
';FC M "I "I MIS ~/S MIS MIS SQ MIS SQ HIS SQ

9~'0.0 -114(1)056 -V14698 -3939421 4911.5 -2802.5 - 5136. c; 10.84 -0.93 0.16
937i'.0 -11481)0FlO -1220305 -3950891 4999.2 -2804.3 - 5136.1) 10.85 -0.93 0.16
9174.0 -11411)060 -1225916 -3962369 5020.9 -2R06.2 - 513(,.2 10.86 -0.93 0.16
"'"71'..0 -114£>49% -1231510 -3973841 5042.7 -2808.0 - 5735. c; 10.81 -0.92 0.16
"'378.1' -11454R89 -123714R -3985313 5064.4 -2809.8 -5735.6 10.86 -0.90 0.17
<n10.0 -11444HR -1242769 -3996784 5086.1 -2811.6 - 5735. 2 10.86 -0.89 0.17
911::>.0 -114340;44 -12483"'4 -4008254 1)1')7.9 -2813.4 - 5735. 0 10.98 -0.93 0.07
9134.0 -1142410& -1254023 -4019724 5130.1 -2815.4 -5135.1 1l.21 -1.02 -0.17
Q116.0 -11414024 -1259656 -4031195 I) 152.8 -2817.5 - 5735. 7 11.47 -1.13 -0."-5
9·:n8.0 -114036(1) -1265293 -4042667 5175.9 -2319.9 - 5136. 8 11.66 -1.21 -0.66
9340.0 -11393320 -1:270(31) -4054142 5199.3 -21'122.3 - 5738. 2 11.74 -1.23 -0.75
'n42.0 -11382R91'! -1276582 -4065620 1)222.8 -2824.8 -5739.8 11.17 -1.22 -0.78
9344.0 -11372'42Fl -17R?234 -4077101 5246.4 -2827 .1 - 5741. '3 11.79 -1.20 -0.78
9146.0- -1136191::> -1287891 -4088585 5270.0 -2829.3 -5742. c; 11.81 -1.19 -0.78
9"l48.0 -1l35114R -12"'3552 -4100073 5293.b -2831.5 -5744.5 1l.B3 -1.18 -0.78
<nso.o -11340737 -1299217 -4111563 5317.3 -2833.7 -5746. C 11.83 -1.18 -0.78
(11)7.0 -11331)079 -1304886 -4123057 5341.0 -2836.0 - 5747.6 11.83 -1.18 -0.79
"'31)4.0 -11319173 ,-1310561 -4134554 5364.6 -2838.4 - 5749.2 11.83 -1.19 ":""0.80
91',6.0 -11308621 -1316240 -4146054 5388.3 -2840.8 -5750.8 11.R4 -1.20 -0.82
(31)8.0 -11;>97820 -1321924 -4157557 5412.0 -2843.2 -5752.4 11.87 -1.19 -0.82
9360.0 -112 R6Qn -1327613 -41690b3 5435.9 -2R45.5 -5754. C 11.89 -1.19 -0.83
"'367.0 -11276077 -133330b -4180571 5459.8 -2847.9 -5755.4 1l.91 -1.19 -0.8"- t::'

t:/:I 9364.0 -1126')1 33 -lH9004 -4192085 5483.8 -2850.2 -5757.0 11.9) -1.18 -0.85 V1
I

I
9166.0 -11254142 -1344107 -4203601 5501.6 -2852.6 -5158.1 11.9"- -1.18 -0.86 I--'.l::" V1V1 91611.0 -11743101 -13')f')414 -4215120 5531.4 -2855.0 -5760.6 11.96 -1.17 -0.8f> V1

9370.0 -11237016 -1356127 -4226643 5555.2 -2857.It -5162.5 11.98 -1.17 -0.87
O"'l
0

9317.0 -112201'!82 -1361844 -4238170 5579.1 -2859.7 -5764.3 12.00 -l.lb -0.87 I
V1

9174.0 -11209700 -13675bl) -424(71)0 5bO 3.1 -2862.0 -5766.1 12.03 -1.15 -0.88
9176.11 -Ill 9A4b9 -1173797 -4261234 ')627.2 -2864.3 -5167.8 12.05 -1.15 -0.91
937R.0 -111811 91 -1379023 -4212111 5651.3 -286b.6 -576'l.7 12.1)7 -1.15 -0.92
9181).0 -11171)864 -118411)8 -4284313 ,)615.It -2868.8 -5711.5 12.01 -1.13 -0.92
9'1R7.0 -Ill b441'!'l -1190498 -4295857 5b99.6 -2871.1 - 5713.4 12.08 -1.12 -0.<J2
Q1R4.0 -111')1066 -1396242 -4301406 57?3.8 -287'3. '\ - 5175.:2 12.10 -1.12 -0.93
Q386.11 -11141594 -1401991 -It318'l5B ')748.0 -2815.b -5717.1 12.13 -1.12 -0.<J5
9188.11 -111111074 -1407745 -4130514 1)772. '3 -2877 .8 - 5179. 0 12.15 -1.12 -0.<J6
9190.0 -1111 850') -1413503 -4342074 5796.6 -2880.1 - 5780. 'l 12.18 -1.12 -0.98
91'l?11 -1110MR8 -141'l'6') -4353638 5821.0 -2882.3 -5182.9 12.19 -1.12 -1.00
Q394.0 -1109527 I -1425037 -4365206 5845.4 -2884.5 - 5784. c; 12.20 -1.11 -1.00
01"'6.11 -1101'!3506 -1430801 -4311>718 5869.8 -288!'>.!! -5786. "l 12.21 -1.10 -1.00
01'l8.0 -11071147 -1436579 -43883')4 5R9 It. 2 -2889.0 -5788."l 12.23 -1.09 -1.00
94011.1' - 110599?'l -1442359 -4399934 59111.1 -2891.1 - 5191.0 12.2') -1.09 -1.02
940;> .0 -11048067 -1448144 -4411518 5943.4 -2893.3 -5193.1 12.28 -1.10 -1.0)
941'l4." -111'361 .. " -145'1912 -447310b 5968.3 -2895.') -579'5.4 12.3D -1.10 -1.05



TABLE B-V. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, J1ND ACCELERATIONS - SECOND BURN PHASE (CONT,)

T ''l'' X" VF ZE OXE DYE OZE DOXE DOVE DOZE
SEr: 'l M .., MIS M/5 "lIS MIS SCI MIS SC MIS SCI

941'\6.1') -110:'4194 -14')9726 -44'14699 ')993.2 -;>fl97.7 -')1C;1.7 12.32 -1.10 -1.06
94n8.o -lUn21'!'1 -1465523 -4446297 6018.1 -2899.9 - 5800. 0 12.34 -1.09 -1.08
<"1410.0 -110fl0122 -1471 '125 -4457fj99 6043.0 -2902.1 -5802.3 12.36 -1.09 -1.09
9412.0 -109A8011 -1477132 -4469506 6067.9 -2904.3 - 58C4.5 12.39 -1.08 -1.10
9414.0 -10975850 -1482942 -4481117 6092.7 -2906.4 -5806.8 12.41 -1.08 -1.11
9416.0 -10%3640 -1488757 -4492733 6117.4 -2908.6 - 5809. C 12.44 -1.07 -1.13
941A.1'\ -109513Al -1494511 -4504353 6142.1 -2'HO.1 -<:811.2 12.46 -L.06 -1.L5
94;>0.0 - 1093'l012 -1500400 -4515978 6166.7 -2912.8 -5813.4 12.48 -1.06 -1.16
942"2.0 -10926714 -150622 A -4521607 6191.4 -2914.9 -5815.5 12.51 -1.05 -1.18
9474.1') -10914306 -1')12060 -4539240 6216.2 -2911.1 -5817.8 12.53 -1.06 -1.20
9476.0 -10901A49 -1517A9b -4')50818 6241.1 -2919.2 - 5820.1 12.56 -1.06 -1.22
9428.0 -10889'141 -152'1137 -4562520 6266.2 -2921.3 -5822.6 12.58 -1.06 -1.24
94'10.0 -108167fl4 -1529581 -4574168 6291.4 -2923.4 -5825.0 12.60 -1.06 -1.25
94"\2.0 -10864176 -1535430 -4585821 6316.6 -2925.5 -5821.6 12.62 -1.05 -1.26
94'14.1'\ -10851<;17 -15412fl4 -45'H418 6341.9 -2927 .6 -5830.1 12.65 -1.05 -1.29
9436.0 -10ln880fl -1547141 -4609141 6367.2 -2929.7 -5832.1 12.61 -1.05 -1.31
<)4'18.0 -10A?604'l -1')53003 -4620809 6 '19 2. b -2931.8 -5835.4 12.69 -1.04 -1.34
9440.0 -10A1'238 -1'>5A868 -4632483 641fl.0 -2933.9 -5838.1 12.11 -1.04 -1.35
<)442.'l. -10AOO.76 -1'>641.8 -4644161 6443.4 -2935.9 -5840.6 12.74 -1.04 -1.37
<)444.0 -101A1464 -1510612 -4655845 6468.6 -2931.9 -5843.1 12.16 -1.04 -1.38
9446.1'\ -10774502 -1576490 -4667534 6494.0 -2939.9 - 5845.7 12.79 -1.03 -1.40
944A.0 -10161488 -1582312 -4619228 6519.6 -2942.0 -5848.5 12.82 -1.03 -1.41 t::l

tl:l 9450.0 -1014!14?1 -1588258 -4690928 6545.5 -2944.1 -5851.5 L2.84 -1.03
Vl

-1.43 II
-10135'10b -4702b34 I-'.l::' 9452.0 -1594141' 6571.5 -2946•• -5854.1 12.86 -1.03 -1.44 VlO"l 94')4.0 -10722137 -1/'0004"\ -4714346 6591.4 -2948.4 -5857.7 12.89 -1.02 -1.4t6 V1

945h.1') -10108917 -1605Q42 -412b065 6623.2 -2950.4 -5860.7 12.91 -1.02 -1.48
O"l
a

94SA.0 -10"95/'44 -1611845 -41.118'1 6649.1 -2952.5 -5863.1 12.96 -1.03 -1.53 I
Vl94/,0.1') -10687320 -16171')2 -10749520 6675.1 -2954.5 -5866.8 13.01 -1.03 -1.56

9462.() -1066!l944 -1623661 -4161256 6701.1 -2956.6 -586'l.9 13.04 -1.03 -1.51
9464.() -10655516 -1&295H -4112999 6121.2 -2958.6 -5813.0 13.06 -1.02 -1.58
94"/'.0 -10/,42(1.') -1635491 -4184748 67<;3.4 -2960.1 -5816.2 13.11 -1.02 -1.60
9468.0 -10628507 -1b41421 -4196504 6779.6 -2962.7 -.5879.4 13.14 -1.02 -1.63
9470.(1 -10/'14911 -1647149 -48082/,6 6fl05.9 -2964.A -5882.1 13.16 -1.02 -1.64
9477.0 -1'lh01;>79 -16')3291') -482()O35 6832.3 -2966.8 -5886.0 1•• 11 -1.02 -1.66
9474.0 -105fl1')AfI -16'>9215 -4831810 6'i58.6 -2'l68.8 -58e'l.3 13.20 -1.01 -1.68
947f>.0 -1 f)"i13R44 -16651')5 -4843592 6885.1 -2970.8 -58'l2.1 13.25 -1.00 -1.10
9478.0 -10560041'1 -1671099 -4855'181 6911.6 -2972.8 -0;896.2 13.29 -0.99 -1.13
9480.1) -100;46199 -161704/, -4867171 6938.2 -2914.8 -'5899.6 13.34 -1.00 -1.75
94R?f\ -1053n9<; -1692<)'18 -48711980 6965.0 -2916.8 -5901.2 13.38 -1.01 -1.18
9484.1') -11)'51833'1 -161'19954 -4890790 /'991.7 -2918.8 -5906.1 13.40 -1.00 -1.19
9486.(1 -10')04.78 -1694913 -4902601 7019.5 -2980.8 -5910.3 13.43 -1.1)0 -1.80
<)498.G -10490264 -1700877 -4914431 7045.5 -29!l2.8 -'i914.0 13.48 -1.00 -1.83
9491).1) -1047h146 -1706A45 -4926263 7077. '5 -2984.8 - 5911. 6 13.54 -1.00 -1.86

, .



I'

TABLE B-V. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

T'~F X" VF zr: OXF 'WE OZE DOXE DOVE OOZE
SFr. ... M .., ~/S "'IS MIS ~/S SO MIS SO MIS SO

94q7.f) -10461 <)14 -1712~16 -4938102 7099.6 -2986.8 -5921.4 13.57 -1.00 -1.88
9494.() -10441747 -171 B197 -4949948 1126.1 -2"188.8 -5925.2 13.61 -0.99 -1.90
Cj496.() -10433467 -1774771 -4961R02 1154.0 -2990.8 - 5<)79. 0 13.64 -0.99 -1.9<\
949'1.0 -10419131 -1730755 -4973664 7UH.4 -2992.8 -5932.9 13.69 -1.00 -1.98
9'i0f).f) -10404141 -1736743 -4985534 7208.9 -2994.8 - 5936. q 13.73 -1.00 -1.99
9502.0 -10390296 -1742734 -49<)1412 7236.4 -2996.fl - 5940.9 13.78 -0.99 -2.00
<:1504.0 -10375795 -1748110 -5009298 7264.0 -2998.8 - 5944. q 13.83 -0.98 -2.02
9506.') -10361240 -1754129 -5021192 7291.7 -3000.7 -5949.0 13.88 -0.98 -2.05
9501',.0 -103466l9 -1760733 -5033094 7319.5 -3002.7 -5953.1 13.93 -0.98 -2.08
951/).0 -10311962 -17f,6740 -5045004 7347.5 -3004.6 -5957.3 13.98 -0.97 -2.11
9517.0 -10317219 -1772751 -505692 3 7375.5 -3006.6 -5961.5 14.03 -0.97 -2.13
<)514.0 -10302460 -1771',766 -5069R50 7403.7 -300R.5 - 5965. B 14.09 -0.97 -2.13
951f,.() -1021',7624 -171',4795 -5080786 7431.9 -3010.5 -5970.1 14.14 -0.91 -2.15
951fl.O -10272132 -1790808 -5092731 741>0.2 -3012.4 -5'H4.4 14.20 -0.98 -2.18
9'520.0 -10257783 -179M35 -5104M4 74fl8.7 -3014.4 - 5918. B 14.26 -0.98 -2.20
Cl''577.0 -10242117 -1802865 -5116646 7517.4 -3016. "3 -5983.2 14.32 -0.98 -2.22
9524.0 -10:>27713 -1110A900 -5129616 7546.2 -3018.2 -5987.6 14.38 -0.98 -2.24
9526.0 -10212592 -1 B1493A -5140596 7575.2 -3020.1 -5991.9 14.44 -0.98 -2.26
9'571',.0 -10191412 -1820990 -5152584 7604.1 -3022 .0 -5996.2 14.51 -0.98 -2.28
9'530.0 -10182113 -1821026 -5164591 1633.2 -3023.9 -6000.6 14.57 -0.99 -2.30
9537.0 -10166A15 -1'H3'016 -51165A7 7662.4 - 3025. 8 -M05.2 14.64 -0.99 -2.32
9534.0 -10151517 -1839130 -5188602 7691.7 -3027.9 -600".9 14.10 -1.00 -2.3<\ t::l

Vl0::1 9<;36.0 -11)1361)99 -1845187 -5200626 1121.2 -3029.9 -f:014. B 14.77 -1.01 -2.36 II I-'+:" 90:;3 B. 0 -101211622 -1'151249 -5212661 7750.8 -3031.9 -6019.6 14.85 -1.02 -2.38 Vl..... 0')40.0 -10100:; 084 -180:;7315 -5224705 7780.6 -3033.9 - E:024.4 14.92 -1.02 -2.40 Vl
en<)54?0 -10089487 -lA63385 -5236158 7810.5 -3035.9 - 6029.1 14.99 -1.03 -2.43 0

90:;44.0 -11)073'130 -186Cl'459 -5248921 7840.5 -303'1.0 .....:6033.9 15.07 -1.04 -2.45 I
Vl

0546.1'1 -100<;'1117 -1875537 -52608<)4 7870.7 -3040.1 -6038.8 15.14 -1.04 -2.47
Q54R.0 -10042334 -1'181620 -5272978 7901.0 -3042.2 -6043.7 15.21 -1.05 -2.49
Q550.0 -10026501 -1'187706 -52A5068 7931.5 -3044.::1 -6048.1 15.28 -1.06 -2.51

s- (VR ?NO GUIDA NeE CUTOFF
Q5,)0.581) -100?111f)0 -18fl<)471 -52f18575 7940.4 -3044.9 -f050.2 15.30 -1.06 -2.52

<1557.('1 -10010624 -1893192 -5297157 7949.4 -3042.9 -l:043.1 3.92 1.78 6.21
95<;4.0 -099471 7 -1899874 -5309231 7951.2 -3039.4 -6031.1 3.91 1.78 6.27
Q<;'5f..n - 9 c 7f\793 -lQ05<)49 -5321283 7965.0 -3035.8 -601l!.1 3.89 1.77 6.21
Q55R.0 -9962'153 -1917016 -5333306 1972.1 -3032.3 - 6006.1 3.88 1.76 6.28
9<;1>0.0 -9946900 -1918078 -5345308 79RO.4 -3028.R -59'13.6 3.86 1.75 6.28

T~AIIlSlUN~~ I'lJEr.nnN
956'1.<;flO -994n6'1 -19198'10 -5348166 7982.9 -3027.7 -59l!".CJ 3.86 1.16 b.28



TABLE B-V. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

TI~F 1(1= VE ZF nXE nVF f"lZF ornE DOVE DOZE
SFC M M M .., IS "'/S MIS MIS SQ ..,/S SQ MIS SQ

96 n r.f"l -96?4119 -20377Q5 -557999R 8125.0 -2956.5 -5740.4 3.35 1.85 6.37
9650.0 -9214541 -2183262 -58'5Q037 8276.1'1 -2'361.4 - 5421. 0 2.72 1.94 6.39
Q7no.0 - 'l7Q7'56'1 -2323876 -6122118 R397.2 -2762.7 -5102.8 2010 2.00 6.33
975n.0 - 8375320 -2459503 -6369402 8487.1 -2662.2 -478"'.7 1.52 2.02 6.19
9ROO.0 -794<P '59 -2590086 -6601234 8550.3 -2561.2 -4485.2 0."'9 2.01 5.98
9R50.0 -752071 q -2715643 -6818113 8'587.3 -2461.3 -4192.0 0.50 1.98 5.14
9Q()f).0 -7o<J0905 -2836250 -1020656 8601.7 -2363.4 -3912.1 0.08 1.93 5.46
9950.0 -66608A'5 -2952035 -1209565 8596.0 -2268.5 -3646.8 -0.29 1.81 5.15

100nO.O - 62315RFl -30631'58 -7385595 8573.2 -2117.1 -3397.0 -0.61 1.19 4.84
10050.0 - '5 803809 -'H69810 -7549533 8535.8 -2089.1 -3163.1 -0.88 1.11 1t.52
10100.n - 5378?16 -3272198 -1702172 8486.1 -2006.6 -2945.1 -1.10 1.62 4.20
10150.0 -4955363 -3310540 -1844299 8426.5 -1921.9 -2742.6 -1.28 1.53 3.90
10?00.0 -4535701 -3465058 -1976679 8358.8 -1853.6 -2555.1 -1.42 1.44 3.60
10250.0 -4119591 -3555974 -8100050 8284.7 -1783.8 -23E2.1 -1.54 1.35 3.32
10WO.1) -3101316 -3643506 -8215114 8205.6 -1118.2 -2222.7 -1.62 1.27 3.06
10"'150.0 -3799090 -3727866 -8322533 8122.9 -1656.8 -2016.2 -1.68 1.19 2.81
104nr'l.0 -2R95072 -31\09256 -8472930 1'\031.5 -1599.4 -1941.7 -1.13 1.ll 2.51
10450.0 -249')371 -3'1"11872 -851b889 1950.3 -1545.8 -1818.4 -1.76 1.04 2.36
10500.0 - 2l0M59 -3Q63898 -8604949 1862.1 -1495.8 -l7e5.7 -1.17 0.91 2.16
10550.0 -1709172 -4037506 -8687615 7773.4 -1449.1 -1602.5 -1.17 0.90 1.97
10600.1) -132772 0 -410886? -8165352 7684.7 -1405.6 -1508.4 -1.17 0.84 1.80
lG650.0 - 94 06"'0 -4178118 -8838590 7596.6 -1365.1 -1422.5 -1.76 0.18 1.64 t=1

V1
txl 10700.0 -563052 -4245417 -8907726 7509.1 -1327.3 -1344.2 -1.74 0.13 1.49 1

I 10750.0 -189760 -431 OR95 -8913129 7422.7 -1292.2 -1273.0 -1.12 0.68 1.36 .......
.t V1
00 10Rnl).0 179241 -4174677 -9035134 7337.5 -1259.5 -1208.3 -1.69 0.63 1.23 V1

10R50.0 544015 -443(;'179 -90<;14055 7253.7 -1229.0 -1149.5 -1.66 0.59 1.12
O""l
Cl

10900.0 904636 -4497610 -9150177 717 1.4 -1200.6 -1096.3 -1.63 0.55 1.01 I
V1

1(19'50.0 12611 77 -4'5'56971 -9203767 7090.6 -1174.2 -1048.1 -1.60 0.51 0.92

C S"! SFPlRA TI ON
10962.400 1348893 -4571468 -9216646 7070.8 -1168.0 -1037.0 -1.59 0.50 0.89

..



I'

TABLE B-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE

TIMF xs VS zs DXS nvs oz S ODXS DDVS OOlS
<;Fe KM K"l KM MIS MIS MIS '1/5 SO MIS SO MIS SO

AFGIN <;-IVB RESTA~T PREPARATIONS -- START OF TIME BASE b
A679.?60 - 'i'n9.425 -90.422 -2804.4S9 3324.6 -12'l.A -7047.C 8.35 0.11 3'.9'"

A610.I'1 -Sq"36. 'HI -90.51'1 -2809.676 3330.8 -129.7 -1044.1 8.35 0.11 3.95
R640.0 -590l.746 -91.809 -7879.918 3414.1 -128.6 -7004.1 8.30 0.12 4.05
A650.0 -s 86'1. t,91 -91.0RQ -2949.755 3496.9 -127 .4 -6963.1 8.25 0.12 4.15
AflflO.O -S831.311 -94.357 -3019.178 3579.2 -126.2 - 6921.2 8.20 0.12 4.25
1'1670.0 -5797.110 -95.613 -30'38.17S 3660.9 -125.0 ·-6878.2 8.15 0.12 4.3'"
A6AO.0 -5760.094 -96.857 -31S6.738 3742.2 -123.8 -6834.3 8.10 0.12 It."
'1690.0 -S722.267 -99.089 -3224.858 3823.0 -122.5 -6189.4 8.05 0.12 4.54
8700.0 -5683.636 -99.30A -3292.524 3903.2 -121.3 -6743.6 1.99 0.13 4.63
8710.0 -S644.70S -100.514 -33S9.727 3982.8 -120.0 -6696. a 7.9'" 0.13 4.12
87::>0.0, -5603.981 -101.708 -3426.457 4061.9 -118.1 -6649.1 7.88 0.13 4.82
A7'>oO.0 - SS62. CJ68 -102.888 -34n.706 4140.5 -117.4 -6600.5 7.82 0.13 1t.91
A740. a -5521.113 -104.05S -3558.464 4218.4 -116.1 -6550.9 7.76 0.13 5.00
l'l150.0 -547A.602 -105.209 -36n.721 4295.8 -114.7 -6500.4 1.10 0.13 5.10
"1160.0 -5435.260 -106.350 -3688.469 4372.5 -113.4 -6449. a 7.64 0.14 5.19
1\770.0 -5391.1S4 -107.476 -3752.698 4448.6 -112.0 -6396.7 7.58 0.14 5.28
A7RO.0 -5346.289 -108.589 -3816.400 4524.1 -110.6 -6343.5 7.52 0.14 5.37
l'l7CJO.O -HOO.6H -1·OCJ.68A -3879.'i65 4599.0 -109.2 -6289.4 7.45 0.14 5.1t5
AAOO.O -5754.311 -110.7n -3942.185 4613.2 -107.8 -6234.4 7.39 0.14 5.51t t:='

81\10.0 -5207.210 -111.843 -4004.251 4146.8 -106. :3 -6178.6 7.32 0.14 5.63
V1

tx:' I
I l'lA20.0 -5159.377 -112.899 -4065.754 481'1.7 -104.9 -6121.9 7.25 0.15 5.72 .......

.I::" V1
I.D RA30.1'l -5110.819 -113.941 -4126.685 48 cH .9 -103.4 - 6064.3 7.19 0.15 5.80 V1

IlA40.0 -S061.0;42 -114.961'1 -41B7.037 4963.4 -101.9 -6005.9 7.12 0.15 5.89 ena
IlA50.n -5011.S52 -115.979 -47.46."l00 5034.3 -100.4 - 5946. 6 7.05 0.15 5.97 I

V1
R861'l.0 -4960. "l0;9 -l1o.'HF. -4305.966 5104.4 -9R.9 - 5886. 5 6.97 0.15 6.05
~A70.0 -4'109.467 -117.9')7 -43F.4.521 S113.8 -97.4 -5825.6 6.90 0.15 6.13
8RAO.0 -4851.3AS -11'1.9<'4 -44<'2.414 5242.5 -9').8 - 5163. a 6.83 0.15 6.22
8AQI'l.0 -41'11)4.620 -11Q.A74 -4479.800 5310.4 -94.3 - 5701.2 6.75 0.16 6.30
8901'l.1) -4151.179 -120.809 -4530.4'11 'i371.6 -92.7 -5637.9 6.68 0.16 6.38
~910.n -4691.071 -121.129 -4592.5S5 5444.0 -91.1 - 5573.7 6.60 0.16 6.45
1'1970.0 -4647.301 -122.632 -4647.969 5509.7 -89.6 -5508.8 6.53 O.H, 6.53
l'lQ3fl.1'l ,-4S86.87Q -123.S20 -4702.729 5574.6 -81.9 - 5443.1 6.45 0.16 6.61
1'1940.0 -453:1. A12 -124.391 -47S6.829 5638.7 - 86.3 - 5316. 6 6.37 0.16 6.69
8QSO.O -4474.107 -125.246 -4810.260 S102.0 -84.7 - 530<1.4 6.29 0.16 6.76
l'l960.0 -4416.714 -176.085 -4863.015 5764.6 -83.0 -5241.5 6.21 0.16 6.83
8')70.1'1 -4351'1.819 -126.q07 -4915.0R7 5826.3 -81.4 - 5172. e 6.13 0.17 b .91
A9AO.0 -4300.251 -121.713 -4966.468 5887.1 -79.1 -5103.3 b.05 0.17 b.98
~9Qo.n -4'41.019 -17'3.501 -5011.1 S 1 5947.2 -78.0 -5033.2 5.96 0.17 7.05
')000.0 -4181.310 -129.273 -5061.129 6006.4 -76.3 -4962.3 5.88 0.17 7.12
9010.0 -412n.953 -13,).02~ -5116.3'15 6064.8 -14.6 -4890.8 5.7q 0.17 7.19



TABLE B-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

nMF xs YO; lS oxs nyS 01 S OOXS nays OOlS
SFe: KM KM K'l MIS MIS MIS "1/s so MIS SO ,./s S I:

'l02".f' -4060.016 -130.7&6 -5164.94'1 6122.'1 -72.9 -48Ifl.6 5.11 0.17 7.26
90'10.0 -3998.509 -131.487 -';212.765 6179.0 -71.2 -4745.1 ';.62 0.17 7.33
9040.0 -3936.439 -132.190 -5259.8';4 6234.8 -69.5 -4612.1 5.53 0.11 7.39
9050.0 -3873. RI6 -132.816 -5306.204 6289.7 -67.7 -4597.9 5.45 0.17 7.46
9060.0 -'1810.648 -133.545 -5351.609 6343.fl -66.0 -4523.0 5.36 0.11 7.52
907().0 -3746.943 -134.195 -5396.662 6396.9 -64.2 -4441.5 5.27 0.18 1.58
90QO.() - 3687.712 -134.828 -5440.157 6449.2 -62.4 -4371.3 5.18 0.18 1.64
9090.0 -3611.963 -135.444 -5484.087 6500.5 -60.6 -4294.6 5.09 0.18 7.11
9100.0 -3552.7e5 -n6.041 -5526.647 6550.9 -58.8 -4211.3 4.99 0.18 1.71
''nFl.O .-3486. 'l48 -136. b20 -55b8.430 6600.4 -57.0 - 4139.3 4.90 0.18 1.82
9170.0 -3420.700 -137.182 -';609.431 664'l.0 -55.2 -4060.8 4.81 0.18 1.88
9130.0 -3353. 'HI -131.725 -5649.644 6696.7 -53.4 - 3981.1 4.72 0.18 1.94
9140./l -3786.770 -138.251' -5689.064 b743.4 -51.6 -3902.1 4.b2 0.18 7.99
9150.0 -3219.10b -138.156 -5727 .684 b789.2 -49.1 -3ell.9 4.53 0.18 8.05
9160.0 -"-\150. 'Jil<) -139.244 -5765.500 6834.0 -47.9 -3141.2 4.43 0.18 8.10
<)17r'l.() -3082.429 -139.714 -5802.506 6877.9 -46.0 -3660.0 4.34 0.18 8.15
91flO.0 -31'13.444 -14'l.172 -5838.674 6920.1 -44.2 -3578.0 4.24 0.19 8.20
9190.'l -2944. e26 -140.605 -5874.043 6962.7 -42.4 -3495.8 4.14 0.19 8.25

S-IV6 RESTART IEf'{iI Nf SOLENOID ACTIVATIO~H

9199.7')0 -2879.196 -140.986 -5905.854 7000.3 -40.6 -3419.1 4.05 0.19 8.29
I::l
V1o:::l 9700.0 -?A74.I'l5 -141.019 -5908.588 7003.6 -40.5 -3413.0 4.05 0.19 8.30 I

I
97fl7.0 -2860.177 -1Itl.099 -5915.398 7011.6 -40.1 -3396.4 4.03 0.19 8.30 I--'V1 V1C> 97r'l4.0 -2 R46. 1 '19 -ltt1.179 -5922.178 7019.7 -39.7 - 3319. e 4.01 0.19 8.31 V1

en<)706.0 -2832.0!H -141.259 -5928.926 7027.7 -39.3 -3363.2 4.00 0.19 8.32 C>
I

V1
S-IV8 RE-IGNITION (STOV OPEN)

92(17.520 -2821.'183 -141.319 -5934.034 7033.8 -39.1 -3350.5 3.98 0.19 8.33

9;>OR.(\ -2818.003 -141.337 -5935.~43 7035.9 -39.0 -3346.6 4.83 0.18 1.98
9;>10.0 -2803. <)04 -141.415 -5942.329 7049.5 -38.8 -3'332.3 8.75 -0.02 6.21
Q712.0 -27Rq.7fll -141.49::1 -5948.Q86 7067.3 -38.7 - 3320. 2 9.04 0.10 5.94
9714.1' -7775.625 -141.569 -5955.617 7085.6 -38.4 -3308.4 9.19 0.11 5.89
9;>16.0 -:n61.4"\4 -141.646 -5962.225 7104.0 -3e.2 -329l:.6 9.29 0.10 5.90
971R.O -7747.206 -141.721 -5968.809 7122.1 -38.0 -3284.7 9.38 0.09 5.94
977(\.r'l -213;>.946 -141.797 -5975."\67 1141.5 -37.9 - 3272.8 9.45 0.01 6.00
9227.0 -271B.'>55 -141.811 -5981.899 7160.5 -37.7 -3260.7 9.48 0.08 6.06
9?;>4.n -2104."\29 -141.945 -';988.404 7179.4 -31.5 -3248.5 9.46 0.10 6.11
9;>:>6.(\ -26£19.965 -142.019 -5994.886 7198.3 -37.3 -3236.3 9.41 0.13 6.13
,.,?;>R.O -2675.557 -142.093 -6001.345 7217.1 -37.0 - 3224. 0 9.39 0.17 6.16
<)7'10. (\ -2661.107 -142.166 -6007.7111 7235.<) -36.7 -3211.6 Cl.38 0.17 6.19
9;>'1;>.(\ -;>646.'\16 -142.239 -6014.193 7254.6 -36.3 -3199.2 9.38 0.11 6.23

..
~I



"

TABLEB-VI I LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

T1'1F X'i VS ZS DXS ovs D1S ODXS oovs OOlS
SFC K'" KM KM '1/S 114 IS "'IS MIS SQ MIS SQ MIS SQ

97'\4.0 -2632.089 -142.311 -6020.580 1213.4 -36.0 -3186.1 9.31 0.17 6.26
9;n6.0 -2617.524 -142.383 -6026.9'01 1292.1 -35.6 -3174.2 9.36 0.17 6.29
9738.0 -2602.921 -142.454 -6033.217 7310.9 -35.3 -3161.6 9.31 0.18 6.31
9740.0 -2588.281 -142.52'0 -6039.588 7329.6 -34.9 -31'08.9 9.37 0.19 6.32
9747.0 -2573.604 -142.594 -6045.81'0 1348.4 -34.5 -3136.3 9.38 0.19 6.3'0
9744.0 -2558.889 -142.663 -6052.134 7367.1 -34.2 - 3123. 6 9.38 0.21 6.35
924f..0 -2541t.136 -142.731 -6058.368 7385.9 -33.8 -3110.9 9.38 0.21 6.31
9248.0 -7529.345 -142.798 -6064.578 7404.7 -33.4 - 3098. 2 9.38 0.21 6.39
91''>0.0 -2514.511 -142.864 -6070.761 1423.5 -32.<:1 - 3085.3 9.38 0.22 6.'01
92')7.0 -7499.6';1 -142.930 -6016.919 7442.3 -32.5 -3072.5 9.ltO 0.23 6.lt2
<:1254.0 -2484.748 -142.994 -6083.051 7461.1 - 32.0 - 305'l. 6 'l.'o 1 0.24 6.ltlo
n'>6.0 -246'l.801 -143.058 -6089.151 1479.9 -31.5 - 3046.1 9.41 0.25 6.45
97')8.0 -2454.828 -14'\.120 -60'l5.238 7498.7 -31.0 - 3033. 8 9.41 0.26 6.'01
9760.0 -2439. '312 -143.182 -6101.293 7517 .6 -30.5 -3020.<:1 9.42 0.26 6.48
9762.0 -2424.158 -143.242 -6107.372 1536.4 -30.0 - 3007. q 9.42 0.21 6.49
9764.0 -2409.666 -143.'\07 -6113.324 1555.2 -29.4 - 2<:194. q 9.42 0.28 6.50
9766.0 -2394.5"H -143.360 -6119.301 1574.1 -28.8 - 2q81. 'l <:1.43 0.28 6.52
9768.0 -237<:1.370 -143.417 -6125.252 1593.0 -28.3 -2968.9 <:I.lt3 0.29 6.54
9no.n -;>364.165 -llt3.473 -6131.117 1611.8 -27.7 - 2955. 8 9.42 0.29 6.56
9277.0 -2348.922 -143.528 -6137.075 7630.7 - 27.1 -2942.6 9.42 0.30 6.51
9;)14.0 -2333.642 -f43.581 -6142.947 7649.5 -26.5 - 2929.5 9.43 0.31 6.58
9n6.0 -2318.3"4 -143.634 -6148.793 7668.4 -25.8 -2916.3 9.43 0.32 6.59 t::I

V1
to 9278.0 -2302.969' -143.68'> -6154.612 7687.3 -25.2 - 2903.1 9.42 0.32 6.60 I
I .......

Vl 9280.0 -2287. '>75 -143.734 -6160.406 7106.1 -24.6 -2889.9 9.41 0.32 6.61 V1...... 97112.0 - 2272.144 -143.783 -6166.112 7724.9 -23.9 -2816.1 9.42 0.32 6.62 V1
(j)

97114.0 -2256.676 -143.830 -611l.'H2 7143.8 -23.2 -2863.4 9.42 0.33 6.6'0 0
I

9786.0 -;'''41.169 -143.816 -6177.626 1162.6 -22.6 - 2850.1 9.43 0.34 6.65 V1
978F1.0 -2225.625 -143.920 -6183.313 7781.5 -21.9 - 2836.8 9.44 0.35 6.66
9790.0 -2210.043 -143.963 -61118.913 1800.4 - 21.2 - 2823.5 9.44 0.36 6.61
9792.0 -2194.423 -144.005 -6194.607 1819.3 -20.4 -2810.1 9.44 0.36 6.69
9794.0 -2178.766 -144.045 -6200.214 7838.2 -19.7 -2796.7 9.44 0.37 6.71
9796.0 -2163.071 -144.084 -6205.794 7857.0 -19.0 -2783.3 9.43 0.38 6.12
929A.O -2147.33A -144.121 -6211.347 7875.9 -18.2 -276"l. 'l 9.'03 0.38 6.13
9301).0 -2131.567 -144.157 -6216.873 7894.8 -11.4 -2756.4 9.43 0.3<:1 6.74
9307.0 --2115.759 -144.191 -6222.372 7913 .6 -16.6 - 2742. 9 9.44 0.39 6.75
9304.0 -2099. "l12 -144.223 -6277 .A4S 7932.5 -15.8 -2729.4 <:1.45 0.39 6.76
9306.0 -20A4. f)78 -144.254 -6233.290 7951.5 -15.1 -2115.<; 9.46 0.40 6.11
93nFl.0 -706A.I07 -144.2A3 -6238.70Fl 7970.4 -14.2 -2702.3 9.46 0.41 6.18
9310.0 -7052.147 -144.311 -6244.099 1989.3 -13.4 - 2688. e 9.45 0.42 6.80
9317.0 -7036.149 -144.337 -6249.463 1J001I .2 -12.6 - 2675. 2 9.45 0.'03 6.81
9314.f) -2020.114 -144.361 -6254.800 8027 .1 -11.7 -2661.5 9.45 0.43 6.82
Q316.(, -2004. ')4.1 -144.384 -6260.109 8046.0 -10.8 -261t7."l 9.45 0.44 6.83
9'H8.0 -1987.Q30 -144.404 -6265.392 8064.9 -9.9 -2634.2 9.45 0.44 6.84



TABLE B-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

TIMI= xs VS lS oxs OVS DZS ooxs OOVS oozs
SFr: KM KM KJ4 J4/S "lIS MIS MIS SQ MIS SQ MIS SQ

9170.('1 -1971.781 -144.423 -6270.646 8083.9 -9.1 -2620.5 9.46 0.45 6.86
9l77.G -19'55. '595 -144.441 -6275.1174 810l.8 -8.l - 2606.8 '1.46 0.45 6.87
9l24.0 -19l9.170 -144.456 -6281.074 8121.7 -7.3 -25'1.3 .1 9.46 0.45 6.88'
9176.0 -1921.108 -144.410 -6286.246 8140.6 -6.3 -2519.3 9.47 0.46 6.89
937A.0 -1906.AO" -144.481 -6291.391 8159.6 -5.4 -2:565.5 9.45 0.41 6.90
9110.0 -11190.470 -144.491 -6296.508 8178.4 -4.4 -2551.7 9.1t1t 0.48 6.91
913 7.0 -I R14. 094 -144.499 -6301.591 8191.5 -3.5 -2531."l "l.60 0.4"l 6.88
93'>,4.0 -1851.61"l -144.505 -6306.660 8211.0 -2.5 -2524.2 9.92 0.51 6.80
91'1(',.0 -11141.:??5 -144.509 -6311.695 8231.3 -1.4 -l'510.1 10.31 0.52 6.10
911R.0 -1824. riO -144.511 -6316.703 8258.2 -0.4 -24"l1.4 10.59 0.54 6.62
9340.0 -IROIl.192 -144.511 -6321.684 8219.5 0.1 -2'084.2 10.10 0.56 6.60
9~42.0 -\191.612 -144.508 -6326.639 8300.9 1.9 -21t1l.C 10.14 0.58 6.60
9144.0 -1714.988 -144.503 -6331.56R 8322.4 3.1 -2451.8 10.14 0.60 6.62
9346.0 -175R.322 -144.495 -6336.470 R343.9 4.5 -2444.5 10.16 0.61 6.63
914R.0 -1741.1,13 -144.485 -6341.346 8365.4 5.9 -2431.1 10.71 0.62 6.65
9150.0 -1124.861 -144.412 -6346.195 8386.9 1.3 -2411.8 10.71 0.62 6.66
93')2.0 -11M.065 -144.456 -6351.017 R408.4 8.6 -2404.5 10.11 0.63 6.65
93'54.0 -1691.227 -144.431 -6355.813 8430.0 9.9 -2391.2 10.18 0.62 6.65
91'5(',.0 -1614.346 -144.416 -6360.5R2 8451.5 11.1 -2311.9 10.80 0.62 6.64
9l58.0 -1(',51.421 -144.393 -b3b5.325 8413.2 12.4 -2364.6 10.82 0.b3 6.66
9'160.0 -1640.453 -144.367 -6310.040 8494.8 13.6 -2351.1 10.83 0.64 6.61
9'162.0 -1623.442 -144.338 -6314.129 8516.5 14."l -2331.5 10.85 0.64 6.68 t:::l

V1tx' 9364.0 -1606.31l7 -144.301 -6379.390 8538.1 16.2 -2324.0 10.81 0.65 6.68 II
9366.0 -1589.288 -144.213 -6384.025 8560.0 17.5 -2310.6 10.88 0.66 6.6"l .......V1

V1N 916R.0 -1512.141 -144.231 -6388.633 8581.8 18.8 -2291.4 10.89 0.b7 6.70 V1
en9'170.0 -15'54. %1 -1'44.198 -6393.215 8603.b 20.2 -2284.3 10.91 0.68 b.71 C)

937<'.0 -1537.732 -144.15b -6397.170 8b25.4 21.6 -2271.0 10.93 0.69 b.73 I
V19174.0 -1570.460 -144.112 -6402.299 8641.3 23.0 -2257.5 10.95 0.10 6.74

9'176.0 -1503.143 -144.064 -6406.800 8669.2 24.4 - 2244. 0 10.97 0.11 6.74
9 '178.0 -1485.783 -144.014 -6411.215 8691.2 25.8 -2230.5 10.99 0.72 6.14
91RO.('I -1461'1.178 -143.9bl -6415.727 81ll.1 27 .3 -2211.0 10.99 0.14 6.75
93R?C' -1450.930 -143.905 -6420.143 8135.1 28.8 - 2203. 5 10.99 0.15 6.16
93A4.0 -1433.43R -143.1146 -6424.536 1'1757.2 30.3 -2190.0 11.02 0.76 6.11
91fl6.0 -1415.902 -143.7R4 -6428.903 8119.2 31.8 -2116.5 11.04 0.76 6.78
91R~.0 -139A.37.l -14·i. 71 9 -6433.242 ABO 1.3 33.1 -2162.<; 11.07 0.17 6.18
9'190.0 -131\0.6<16 -143.650 -6437.554 8823.5 34.9 -2149.3 11.09 0.78 6.78
9397.0 -1363.071 -143.579 -6441.f1'19 8845.7 36.5 -2135.8 11.11 0.79 6.79
9l94.0 -1345.313 -143.505 -6446.091 8868.0 38.0 -2122.2 11.12 0.19 6.80
<l3Q6.0 -1'177.555 -143.421 -6450.328 8890.2 39.6 -2108.6 11.12 0.80 6.81
91QA. !1 . -1309. 7'52 -143.346 -6454.532 8912.4 41.3 -2095.0 11.13 0.82 6.82
941)0.11 -1791.905 -143.262 -6458.108 8934.f1 42.9 -2081.3 11.lb 0.82 6.83
94"7.0 -1714.')1 3 -141.174 -64b2.851 8951.3 44.6 -2067.6 11.18 0.83 6.83
9404.0 -175(,.1)7(, -143.0R3 -6466.979 8980.0 46.4 - 2054. a 11.21 0.83 6.83

" I



" " 41'1

TABLE B-VI I LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

n"'F 1(S vs lS I)1(S OYS DlS ooxs DOYS oozs
<;"r. 1('" 1("'1 K"'l "'lIS "'lIS HIS MIS SO MIS SQ HIS SO

9406.11 -1238.091 -142.989 -6471.073 9002.8 48.1 -2040.3 11.23 0.84 6.84
q40~.11 -1220.064 -142.891 -6475.140 9025.6 49.9 -2026.6 11.25 0.85 6.85
9410.0 -1201.990 -142.189 -6419.119 9048.4 51 .7 - 2e12. "l 11.27 0.86 6.86
9412.0 -1181.B71 -142.684 -6483.191 9071.0 53.4 -1999.2 11.29 0.87 6.87
9414.0 -1165.1116 -142.515 -6487.176 9091.7 55.2 -1985.4 11.31 0.89 6.87
9416.() -1141.496 -142.461 -6491.133 9116.2 57.0 -1971.7 11.34 0.90 6.88
9418.0 -1129.241 -142.341 -6495.063 9118.7 58.8 -1958.0 11.36 0.91 6.89
9470.0 -1110.942 -142.228 -6498.965 9161.2 60.5 -1"l44.3 11.39 0.92 6.89
9477.0 -1092.597 -142.105 -6502.B40 91B3.6 62.3 -1"l3C.5 11.41 0.94 6.90
9474.0 -1014.201 -141.979 -6506.687 9206.2 64.1 -1916.8 11.44 0.94 6.90
9426.0 -10'>5.112 -141.849 -&510.501 9728.9 66.0 -1903.0 11.41 0.95 6.90
9428.0 -1011. ;>91 -141.115 -6514.299 9251.9 61."l -1889.2 11.50 0.95 6.90
9410.11 -1018.164 -141.517 -6518.064 9?14.9 6'l.8 -1875.4 11.52 0.96 6.91
9432.'), -1')00.192 -141.436 -6521.801 9297.9 11.7 -1861.6 1l.54 0.9B 6.92
94,4.0 -<)~l. 513 -141.291 -6525.510 9321.0 73.1 -1841.8 11.5& 0.99 &.92
94,6.0 -%2.901 -141.141 -6529.192 9344.2 75.7 -1833. "l 11.59 1.00 6.91
943~.1) - 'l44.196 -140.<)88 -6532.846 9367.5 77.7 -1820.1 11.62 1.02 6.91
9440.0 - 92 5.438 -140.830 -6536.472 9390.7 1"l.8 -1806.2 11.64 1.03 6.92
9442.0 -906.63' -140.669 -6540.070 9413.9 81.8 -1192.3 11.66 1.04 6.93
9444.11 -881.182 -140.503 -6543.641 9436.9 83."l -1718.4 11.69 1.05 6.93
Q446.0 -868.885 -1r.0.333 -6541.184 9460.1) B5."l -1764.4 11.12 1.06 6.94
9448.0 -849. 'l42 -140.159 -6550.69"l 9481.4 88.1 -1750.5 11.15 1.01 6 .95 t:;j

U1
tx:l 9450.0 - R3 0.951 -139.981 -6554.186 9507.3 90.2 -1136.7 11.77 1.08 6.96 I

I 9457.0 - 811.913 -139.19R -6551.646 9531.3 92.4 -1122.8 11.19 1.09 6.96 I-'
U1 U1
Vol 9454.0 -192.826 -139.611 -6561.011 9555.1 94.6 -1708. c; 11.82 1.10 6.97 U1

0'1
9456.0 -173.692 -139.420 -6564.481 9578.8 96."l -1695.0 11.85 1.11 6.91 C>
Q45A." -754.511 -13'). ?24 -65&7.851 9602.6 99.1 -1681.1 11.91 1.12 6.91 I

U1
')460.0 -135.7 A2 -139.023 -&511.206 9626.4 101.4 -1661.1 11.96 1.13 6.97
<)467.0 -716.005 -138.AIA -6514.526 9650.4 103.6 - 1651.2 11.99 1.14 6.98
9464.0 -696.680 -13~.60'1 -6577.818 9674.4 105.'l -1639.2 12.01 1.1& 1.00
94"6.0 -671.301 -138. ,94 -6581.083 9698.5 108.3 -1625.2 12.05 1.17 7.01
946A.0 -657.'lB6 -138.176 -6594.319 '1722.6 110.6 -1611.2 12.09 1.18 7.01
9410.0 -6'~.417 -131.952 -65'\7.521 9146.R 113.0 -15'H.2 12.11 1.18 7.02
9477.0 -618. RQ 9 -137.724 -6590.708 9771.1 115.4 -1583.1 12.13 1.20 7.01
Q474." -599.331 -137.49') -6593.860 9195.4 111.A -15M.1 12.16 1.21 7.02
9416.n -579.117 -137.252 -6596.9A4 9819.7 120.2 -1555.0 12.20 1.24 7.03
941R.') - 51)0. C54 -137.009 -6600.!)83 9844.2 122.7 -1541.0 12.25 1.25 7.05
<)4~0.'" -540.141 -13.6.761 -(61)3.14A 9abA .1 125.3 -1526. c; 12.30 1.26 7.06
'148?n -52 o. 57A -131>.508 -66n6.18R 9893.4 127 .8 -1512.8 12.34 1.21 7.06
94A4.0 -500.1"'7 -136.;>')" -6609.199 9918.1 130.3 -1498.6 12.36 1.28 7.01
"4'l6.0 -4BO.9"6 -115.981 -6612.1A2 9942.8 132.9 -1484.5 12.39 1.29 7.08
94A'l.0 -460.996 -115. n9 -6615.137 9967.1 135.5 -1470. '3 12.44 1.30 1.09
Q4 Cl n.1) -441."1'\5 -1"1'>.44'> -661R.063 99<) 2.6 138.1 -1456.1 12.50 1.31 7.10



TABLE B-VI. LAUNCH VEHICLE NAVI GATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (COOT ,)

TIMF XS vs zs DXS I)VS DZS ODXS DDVS DDlS
SFe K'1 KM KM MIS 101 IS MIS Jo4/S SO pAIS SO "'IS SO

949 '7. 0 -421.1175 -115.166 -6620.961 10017. 7 140.7 -1441.S 12.54 1.33 7.11
9494.0 -400.965 -134.882 -6623.831 10042.8 143.4 -1427.7 12.51 1.35 7.12
9496.0 -"HO.954 -134.593 -6626.672 10068.0 146.1 -1411.4 12.62 1.36 7.11
9498.0 -360.692 -134.298 -6629.484 10093.4 148.9 -1399.1 11.68 1.31 7.11
9500.0 -340.4flO -133.997 -6632.26Fl 10118.8 151.6 -1384. S 12.72 1.38 7.14
9507.0 -320.217 -133.691 -6635.024 10144.3 154.4 -1370.5 12.16 1.39 1.16
9504.1) -299.903 -133.379 -6637.751 10169.8 157.2 -1356.2 12.80 1.41 1.18
9506.0 -279.538 -133.062 -6640.449 10195.5 160.1 -1341.9 12.85 1.43 7.20
950Fl. (\ -259.171 -132.739 -6643.118 10221.3 162.9 -1327.4 12.91 1.45 1.21
951(1.1") -238.653 -132.410 -6645.758 10247.2 165.9 -1313.0 12.96 1.47 7.11
9512.0 -218.132 -132.076 -6648.370 10273.2 168.8 -1298.5 13.01 1.48 7.21t
9514.0 -197.560 -131.135 -6650.952 10299.3 171.8 -1184.0 13.05 1.49 7.11
95H... 0 -176.935 -131.389 -6653.506 11)325.4 174.8 -126'1.4 13.10 1.50 1.29
9511\.0 -156.258 -131.036 -6656.030 10351.7 177.8 -1254.8 13.11 1.51 1.31
95;>0.(\ -135.5?A -130.67"l -6658.525 10378.2 180.8 -1140.2 13.23 1.51 1.33
9577.1' -114.745 -130.313 -6660.991 10404.7 183.9 -1125.5 13.28 1.53 7.35
9574.(\ -93.909 -129.942 -6663.427 10431.4 186.9 -1210.6 13.34 1.54 7.38
9526.0 -13.019 -129.565 -6665.833 10458.2 190.1 -1195.6 13.40 1.55 1.40
9528. cr -5l.076 -129.182 -6668.209 10484.9 193.2 -1180.5 13.46 1.56 1.42
9·no.0 -31.018 -128.792 -6610.554 10511.7 196.4 -1165.5 13.52 1.51 1.1t5
9532.0 -10.026 -118.396 -6672.869 10538.8 199.5 -1150.6 13.58 1.58 1.1t7
9534.0 11.082 -127.994 -6675.153 10566.1 202.6 -1135.7 13.65 1.58 7.50 t::ltxl 9536.0 32.246 -117.585 -6671.401 10593.5 105.8 -1120.8 13.71 1.59 1.51 \J1I I\J1 9538.0 53.466 -127.169 -6679.630 10621.0 209.1 -1105. e 13.78 1.60 7.55 I-'.t::- \J19540." 74.740 -1,26.747 -6681.823 10648.7 212.3 -10'10.6 13.85 1.60 1.58 \J1
9542.0 %.071 -126.319 -6683.985 10676.4 215.6 -1075.4 13.92 1.61 7.61 CT>

0
9544.0 117.456 -125.884 -6686.117 10704.3 218.8 -1060.1 13.99 1.61 7.64 I

\J19546.0 138.'398 -125.443 -6688.219 10731.3 222.0 -1044.7 14.06 1.63 1.66
954Fl.(\ 160.3en -124.996 -6690.290 10160.5 225.2 -102'1.4 14.13 1.63 1.69
955°,.0 181.946 -124.542 -6692.332 10788.8 228.5 -1014.C 14.20 1.64 7.11

S-IVA 2ND GUIDANCE CUTOFF
'1'i50.5AO 18"1. 2(l~ -124.409 -6692.918 10797.0 229.5 -1009.5 14.12 1.64 7.13

9<;'i7.0 ?0~.530 -124.084 -6694.341 10800.8 230.4 -9'17.0 -0.32 0.20 8.89
9'i54.0 225.130 -123.622 -6696.317 10800.1 230.7 -91<).2 -0.33 0.19 8.88
9556.0 246.7~3 -123.160 -6698.258 10799.5 231.1 -'161.5 -0.35 0.18 8.81
9'i58.(\ 268.332 -122.691 -6700.161 10798.9 231.5 -943. e -0.36 0.16 8.86
9<;60.0 289.Q79 -122.233 -6702.033 10798.0 231.8 -926.1 -0.38 0.15 8.86

TRANSLIINAR INJECTION
9<;6(\. 'ill 0 :;"96.191 -122.099 -6702.548 10797.9 232.0 - 'l2C. 8 -0.3"1 0.15 8.85

1" ..



" "

TABLE B-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

Tl~E xs YS ZS DXS DYS DIS DDXS DDYS DDIS
Sf'C KM KM K14 14'S M'S M'S M'S sa M'S so ,., S S Q

96(10.0 721.407 -112.836 -6732.037 10772.1 231.8 -515.6 -0.93 0.14 8.65
9"0;0.0 1258.591 -100.776 -6750.130 10110.0 244.4 -150.9 -1.55 0.12 8.32
9100.0 1791.920 -88.414 -611t7.439 10618.5 249.9 255.2 -2.10 0.10 7.91
9150.0 2320.016 -15.799 -6724.977 10501.4 254.5 639.5 -2.57 0.08 1.40
9800.0 2841.704 -62.971 -6683.886 10362.9 258.2 1000.0 -2.96 0.06 6.96
980;0.0 3356.011 -49.992 -6625.392 10206.8 261.0 1335.5 -3.21 0.05 0.46
9900.0 3862.162 -36.881 -6550.164 10037.2 263.1 1M5.4 -3.51 0.03 5.95
9950.0 4359.5b6 -23.b96 -6461.213 9857.5 264.4 1930.1 -3.68 0.02 5.45

1MOO.1) 4841.198 -10.454 -6358.161 9610.8 2b5.2 2190.2 -3.19 0.01 4.96
10050.0 5326.579 2.810 -6242.648 9419.9 265.3 2426.8 -3.85 -0.00 4.51
10100.0 5195.155 16.013 -6115.856 9281.0 265.1 2M1.3 -3.87 -0.01 4.08
101<;0.0 6255.273 29.312 -5918.862 9093.9 264.4 2835.1 -3.85 -0.02 3.68
10200." 6705.168 42.509 -5832.660 8902.2 263.4 3009.<; -3.81 -0.02 3.31
1070;0.0 1145.539 55.649 -5618.166 8113.2 262.1 3161.1 -3.15 -0.03 2.98
10'100.0 7<;76.542 68.720 -5516.219 8527.6 260.6 3308.2 -3.67 -0.03 2.67
10350.0 1998.369 81.110 -5341.587 8346.2 259.0 3434.8 -3.58 -0.04 2.39
10400.0 8411.243 94.613 -5112.964 8169.6 251.1 3548. C -3.49 -0.04 2.1,,"
10450.0 8815.410 107.421 -4992.981 1998.0 255.2 3649.3 -3.38 -0.04- 1.91
10500.0 9211.176 120.121l -48011.209 1831.6 253.1 3139.8 -3.28 -0.0"" 1.71
10550.0 9598.658 132.732 -4619.162 7670.6 251.0 3820.5 -3.17 -0.04 1.52
10h')I).O 9918.273 1'45.229 -4426.304 1515.0 248.9 3892.4 -3.06 -0.0"" 1.36
10650.0 10350.243 157.618 -4230.051 1364.7 246.7 3956.4 -2.95 -0.04 1.21 0

t:I:l 10700.0 10n4. AD 169.896 -4030.181 1219.8 244.5 't013.3 -2.85 -0.04 1.01 V"1
I I

V"1 10750.0 11 012. 305 182.064 -3828.832 7080.0 242.2 4063.1 -2.14 -0.04 0.95 I-'
V"1 10800.0 11472.915 194.121 -3624.509 6945.2 240.0 4108.3 -2.65 -0.04 0.84 V"1

V"1
10850.0 11166.911 206.061 -3418.086 6815.4 237.8 4141.8 -2.55 -0.04 0.74 O"l

109"1).0 12104.')34 211.904 -3209.811 6690.3 235.6 4182.5 -2.46 -0.04 0.65
0

I

10950.0 12436.015 229.632 -2999.906 6569.7 233.5 4213.0 -2.37 -0.04 0.57 V"1

CSM SEPARA Tf ON
10962.400 12517.173 232.521 -2947.592 6540.6 232.9 4219.9 -2.34 -0.04 0.55



TABLI B-VI I. GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE

TT04F GC DI <;T LONG GC LAT VEL-Al VEL-El EF VEL HEAD F LT-PATH SF VEL ALT nUDE
<;Fer. KM DEG E flEG N DEG DEG MIS DEG DEG MIS M

BEGIN 5-IVfI RFSTART PREPARATIONS -- START OF TIME RASE 6
R~?9.760 656R. flM 92.3692 -32.5025 91.89 0.03 1l89.2 91.H 0.03 7793.0 196891

86~(J.0 6568.1\74 n.42'i7 -32.5040 91.85 0.03 7389.2 91.76 0.03 1793.0 196904
8640.0 656A. 91 7 9~.1897 -32.5223 91.39 0.03 7389.2 91.32 0.03 7792.9 196954
8b50.0 I,568.96? 9~. 9540 -32.5354 90.94 0.03 7389.1 <;0.8<; 0.03 1192.9 197003
A660.0 6569.007 94.71A4 -32.5433 90.48 0.04 1389.1 90.45 0.03 7192.9 191051
1\670.0 6569.053 9'i.4830 -32.5461 90.02 0.04 1389.0 ge.02 0.03 7192.8 191091
8680.0 6569.099 96.2475 -32.5437 89.56 0.04 7389.0 89.58 0.03 7192.8 191142
8690.0 6569.145 91.0119 -32.5362 89.10 0.04 1388.9 89.15 0.03 7192.1 191181
8700.0 6569.193 97.7761 -32.5235 88.64 0.04 7388.9 88.11 0.03 7792.7 197230
A710.0 6569.?40 98.5401 -32.5051 88.19 0.04 1388.8 88.28 0.04 7792.6 191271
8170.0 6569.289 99.3036 -32.4827 87.73 0.04 1388.8 87.85 0.04 7192.6 197312
8730.0 6569. "HB 100.0667 -32.4546 81.21 0.04 1388.1 87.41 0.04 7192.5 191351
8740.0 6569.387 100.8293 -32.4214 86.82 0.04 7388.1 86.98 0.04 7192.5 197389
8750.0 6569.437 101.5917 -32.3830 86.36 0.04 7388.7 86.55 0.04 7192.4 191426
8760.0 6569.487 102.~523 -32.3396 85.91 0.04 7388.6 86.12 0.04 1192.4 197462
11770.0 6'i69.538 103.1126 -32.2910 85.45 0.04 1388.6 85.69 0.04 1192.4 191497
8780.0 6569.590 103.8121 -32.2374 85.00 0.04 1388.6 85.26 0.1)4 7792.3 197530
8790.0 6569.642 104.6305 -32.1787 84.55 0.04 1388.5 84.83 0.04 7792.3 191562
8Rno.0 6569.694 105.3878 -32.1150 84.10 0.04 7388.5 84.41 0.04 1192.2 191593 t::l

U1ttl BRI0.0 6569.747 106.1439 -32.0462 83.65 0.04 1388.5 IB.98 0.04 1192.2 197623 I
I

8870.0 6569. ROO 106.8988 -31.9125 83.21 0.04 1388.5 83.56 0.04 1192.2 197651 f-'U1 U10"1
8R~0.0 6569.854 107.6524 -31.8,938 82.76 0.04 1388.4 83. lit 0.04 7792.1 197619 U1

0"18840.0 6569.909 108.404'5 -31.8101 82.32 0.04 7388.4 82.72 0.04 7792.1 191105 0
8850.0 6569.963 10<J.1552 -31.1215 81.88 0.04 1388.4 82.3C 0.04 7792.0 197130 I

U1
8860.0 6510.019 109.9043 -31.6280 81.44 0.04 7388.4 81.88 0.04 7192.0 197754
8R70.0 6510.074 110.6517 -31.5296 81.00 0.04 7388.4 81.47 0.04 7792.0 191111
R880.0 6570.130 111.3975 -31.4264 80.56 0.04 1388.3 IH.06 0.04 7791.9 197799
8890.0 6570.187 112.1414 -31.3183 80.13 0.04 1388.3 80.65 0.04- 7791.9 197819
A9r1".() 6570.;>44 112. RR35 -31.2055 79.70 0.04 7388.3 80.24 0.04 7791.9 197839
8°10.0 6570.101 IH.6237 -31.0879 79.27 0.04 1388.3 79.83 0.04 7791.8 197851
11970./) 6570.359 114.3619 -30.9651 78.85 0.04 1388.3 79.43 0.04 7791.8 191874
RQla.') 6570.417 115.09R1 -30.8387 18.42 0.05 1388.3 79.03 0.04- 7791.8 197891
8040.0 6570.475 115.8321 -30.7071 78.00 0.05 1388.3 18.63 0.04 7191.7 197906
RQ50.0 6510.534 116.5640 -10.5709 17 .58 0.05 1388. "3 78.24 0.04 1791.7 191920
A9bO.O 6570.594 117.2936 -30.4301 17 .17 0.05 1388.3 17.84 0.04- 7791.7 191933
8070.0 6570.651 118.0210 -"\0.2847 76.76 0.05 1388.3 71.45 0.04 7791.6 191945
8911/).0 6570.713 118.7461 -30.1349 76.35 0.05 1388.3 71.07 0.04 7791.6 197957
8 090.0 6570.773 11 9.4688 -29.9807 75.94 0.05 1388.3 76.68 0.04 1791.6 197967
9000.0 6570.834 120.11191 -29.8220 75.54 0.05 1388.3 76.3 C 0.04 7791.5 197976
9010.(1 6570.895 120.9069 -29.6589 75.14 0.05 1388.3 75.93 0.04- 1791.5 191985

fl



" " "

TABLE B-VII. GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (CONT.)

T1~F roc DIST LONG GC LAT VEL-AZ VEL-EL EF VEL HEAD FLT-PATH SF VEL ALTITUDE
SEC 1<'" DEG F OEG N OFG nEG "'IS OEG DEG MIS M

9070.0 6570.9')6 121.6722 -29.4916 74.74 0.05 7388.3 15.55 0.05 7191.5 197992
90~0.n 6571.01 fl 121.3350 -29.3199 74.35 0.05 7388.3 75.18 0.05 7191.4 191999
9040.0 6511.0BO 123.0451 -29.1440 73.96 0.05 1:388.3 14.81 0.05 1191.4 198005
9"SO.0 6511.142 123.7527 -28.9640 73.58 0.05 7388.3 14.45 0.05 7191.4 198010
9060.0 6511.205 124.4571 -2A.1198 73.19 0.05 1388.4 74.0'l 0.05 7191.3 198014-
9070.0 6511.261 12').1599 -28.5914 12.81 0.05 1388.4 73.13 0.05 7191.3 198011
901l0.0 6')71. ~30 125.8595 -28.3991 72.44 0.05 1388.4 13.31 0.05 1191.3 198020
9090.0 6511. ~94 12'6.5563 -28.2027 12.01 0.05 1388.4 13.02 0.05 1191.3 198022
91"0.0 6511.457 121.2504 -2A.0024 71.10 0.05 7388.4 12.61 0.05 7191.2 198023
911 0.0 6511.')21 127.9417 -27 .1981 71.33 0.05 1388.4 12.33 0.05 1191.2 198023
9PO .0 6511.585 128.6302 -7.1.5900 70.91 0.05 1388.4 11.9<; 0.05 1791.2 198023
'I no. 0 6511.649 129.3159 -27.3181 70.62 0.05 1388.5 11.65 0.05 7191.2 198022
9140.0 6571.113 129.9988 -21.1624 70.26 0.05 7388.5 11.32 0.05 7191.2 198021
91';0.0· 6571.778 130.6189 -26.9430 69.91 0.05 1388.6 10.9<; 0.05 1191.2 198019
91jl,0.0 6571.842 131.3561 -26.1200 69.51 0.05 1388.6 10.61 0.05 7191.2 198011
9170.0 6571.901 132.0305 -26.4933 69.23 0.05 7388.1 10.35 0.05 1791.2 198014-
91RO.0 6511.956 132.7018 -26.2631 68.89 0.05 7388.E: 10.03 0.05 7191.1 191993
9190.0 6572.020 133.3105 -26.0293 68.56 0.05 1388.1 69.71 0.05 1791.1 191988

S-IVA RESTAR.T tENGINE SOLENOIO ACTIVATION)
9199.700 6572.078 133.9831 -2'>.8112 68.25 0.05 1388.7 69.43 0.05 7791.0 191983 t::l

V1

92"0.0 6'>12.084 134.0363 -25.1921 68.23 0.05 1388.7 69.40 0.05 1791.0 191982
I

to ~
I 9202.0 6512.091 134.1691 -25.1442 68.16 0.05 1388.1 69.34 0.05 7191.1 197981 V1

V1 V1...... 9704.0 6572.110 134.3019 -25.6962 68.10 0.05 1388.1 69.28 0.05 7191.1 191980 CJ)

970jl,.0 6')12.1B 134.4346 -25.6480 68.03 0.05 1388.8 69.22 0.05 1191.1 191919 0
I

V1

$-[VB RE-IGNITION ISTOV OPEN)
9701.520 6572.133 134.53')4 -25.6113 61.91l 0.05 1388.8 69.11 0.05 1191.1 191919

9701l.0 6572.136 114.5612 -25.5991 67.91 0.0'5 1389.0 6<;.16 0.05 7191.3 191978
9710.0 6512.150 134.6998 -25.5512 61.90 0.05 1395.2 6<;.IC 0.05 7797.5 197978
971 '2. a 6512.16~ 134.8323 -25.5026 67.84 0.05 7406.2 69.03 0.05 1808.5 191911
9214.0 6'>12.111 134.9649 -25.4538 61.71 0.05 7417 .1 68.91 0.05 7820.0 191911
9716.0 6')1'2.197 135.0916 -25.4041 67.71 0.05 7429.5 68.91 0.05 1831.7 191911
Q71Il.0 6572.701 13'>.2303 -25.3555 67.65 0.05 7441.5 68.85 0.05 1843.1 197918
9 no. (l 6572.223 135.3631 -25.3061 61.58 0.05 1453.6 68.7<:l 0.05 1855.8 191980
Q7?7.0 6572.239 135.4<160 -25.2564 67.52 0.05 7465.8 68.73 0.05 7868.0 191981
9')'24.0 6572.255 1~5.6289 -'25.2066 67.46 0.05 1418.0 68.66 0.05 7880.3 191983
9276.0 6572.771 135.7619 -25.1566 67.39 0.05 1490.2 68.60 0.05 7892.4 191984
QnR.O 6512.286 135. A951 -25.1063 67.33 0.05 7502.3 68.54 0.05 7904.6 191985
9730.0 6512.301 136.0284 -l'>.0558 61.21 0.05 7') 14.5 68.48 0.05 7916.7 197985
9'2'\7.0 6572.315 136.1619 -25.0050 67.21 0.05 7526.6 68.42 0.05 7928.8 191986



TABLE B-VI I. GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (CONT,)

Tf~F GC rJIST LONG GC LAT VEL-AZ V EL-EL FF VEL HEAD F L T-PATH SF VEL .liLT nUDE
SFr. K"l OEG F OEG III nEG ')EG MIS OEG nEG MIS '"

9714.0 6512.:n~ n".2954 -24.9541 67.14 0.05 15~~.8 68.36 0.05 7'l41.0 197986
'17'16.0 6512.'145 n6.4291 -24.9029 67.0R 0.06 1550.9 68.30 0.05 1953.1 197986
97"B.0 6512. "61 n6.5628 -24.8516 67.02 0.06 7563.1 68.24 O. as 7965.3 197987
9740.0 6512.171 136.6966 -24.8000 66.96 0.06 7575.3 68.18 0.06 7977 .5 197989
9242.0 6512.394 13&.B306 -24.7482 66.90 0.06 7587.6 6.8.12 0.06 7989.1 191991
9744.0 6572.411 136.9&46 -24.6962 66.84 0.07 7599.9 68.06 0.06 8002.1 197993
9246.0 6572.429 137.0988 -24.6439 66.18 0.01 1612.2 68.0C 0.01 8014.4 197996
974B.0 6512.448 137.2330 -24.5915 &6.12 0.07 1624.6 67.95 0.07 8026.8 198001
9750.0 6572.469 137.367"3 -24.5388 66.66 0.08 7637.0 67.89 0.01 8039.2 198006
9252.() 6572.490 137.5018 -24.4860 66 .60 O.OB 7649.5 61.83 0.08 8051.6 198013
9254.n 6572.513 B7.6363 -24.4329 66.54 0.09 1662.0 61.71 0.08 8064.1 198021
9256.0 6512.531 131.7110 -24.3796 &&.48 0.('9 1614.5 67.71 O. 09 8016.7 198030
'1758.0 6512.563 131.9051 -24.32&1 6&.42 0.10 1&87.1 61.65 0.10 8089.2 198041
97f>f).0 6572.591 138.0406 -24 .2124 b6 .36 0.11 7699.1 61.&0 0.10 8101.9 198054
97"'7.0 6'j7l.621 13B.1155 -24.2184 66. '10 0.11 1112.4 61.54 0.11 8114.5 198068
97f>4.0 &572.&53 138.3106 -24.1642 66.24 0.12 1125.1 61.48 0.12 8127.3 198085
976f>. () 6572 •.&86 1311.4451 -24.1099 66.18 0.13 1731.9 67.42 0.12 8140.0 198103
97(,8.0 6<;17.723 138.5810 -24.0553 66.12 0.14 1150.7 67.37 0.13 8152.8 198124
9no.o· 6<;72.161 138.11&3 -24.0005 66.06 0.15 776~. 5 67.31 0.14 8165.6 198141
9217.0 6572.802 136. '1518 -23.9454 66.00 0.16 1776.3 67.25 0.15 8178.5 198173
9714.0 6572.846 138.9B14 -73.8902 65.95 0.17 1189.2 67.2C 0.16 8191.4 198202

t::l9:>76.0 6572. R92 139.1231 -23.8347 &5.89 0.18 7802.1 67.14 0.11 8204.3 198233 Vl
ttl 9;?7f\.0 6<;72.942 139.2588 -B.11'H 65.e3 0.19 7815.1 67.08 0.18 8211.2 198267 I

I--'I
97~0.0 6<;72.994 139.3941 -23.7232 65.71 0.20 7828.1 61.03 0.19 8230.2 198304 VlU1 Vl00 9;?~ 7. I) 6573. or; 0 13'1.530,7 -23.6611 65.12 0.21 7841.1 66.97 0.20 R243.2 198344 en
97~4.0 6573.110 139.6668 -23.6107 65.66 0.22 1854.1 66.91 0.21 8256.3 198388 C)

I
"178".0 6';13.173 13'1.8030 -23.5542 65.60 0.24 1867.2 66.86 0.22 8269.4 198436 Vl

9288.0 6573.239 139.9393 -23.4974 65.54 0.25 1880.4 66.80 0.24 8282.5 198487
9790.0 6573.310 140.0751 -23.4404 65.49 0.26 7893.6 66.75 0.25 8295.7 198542
92"17.0 6513.385 140.2123 -23.3832 65.43 0.28 7906.8 66.6<; 0.26 8308.9 198601
q 294. 0 6513.461 140.3489 -23.325"1 65.37 0.29 7920.1 66.64 0.28 8322.2 198664
Q7Q 6.r"\ 6513.546 140.4R56 -23.2682 65.32 0.31 1933.3 66.58 0.29 8335.5 198131
"1798.1) 6573.634 14"'.f>22<; -23.2l03 65.76 0.32 7946.6 66.53 0.31 8348.8 198803
93nn.0 6513.726 140.1594 -23.1523 65.21 0.34 1960.C 66.41 0.32 8362.1 198879
9307.0 6573.823 140.?9,,4 -23.0940 65.15 0.36 7973.4 66.42 0.34 8375.5 198960
9304.'" 6')73.925 141.0336 -23.0355 65.10 0.37 1986.8 66.36 0.36 8389.0 199046
93n ".0 6574. n31 141.1709 -22.9767 65.04 0.39 8(\00.3 66.31 0.37 8402.5 199138
930R.0 6514.144 141.3082 -22.9118 64.99 0.41 8013.8 f,6.26 0.39 8416.0 199234
Q'Hn.') 6')74.761 141.4457 -22.8586 64.93 0.43 8C27.4 66.2C 0.4 l 8429.6 199336
9312.0 6574.384 141.5833 -22.7992 64.88 0.45 8041.0 66.15 0.43 8443.2 199443
9''114.n 6514.513 141.1210 -22.7396 64.82 0.47 8054.6 66.1e 0.45 R456.9 199556
9'316.1'1 6514.648 141.8588 -22.6197 64.71 0.49 8068. :3 66.04 0.47 8470.5 19961'5
Q318.1l 6574.789 141.9967 -22.6197 64.71 0.51 8082.0 65.99 0.49 8484.3 199800

, , .<



'"

TABLE B-VII. tEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (CONT.)

T t"lF GC f) 1 ST LONG GC UT VEL-AZ VEL-EL EF VEL HEAD FLT-PATH SF Vel ALTITUDE
SFC K"I DEG E DEG N OEG OEG "'IS DEG OEG MIS '"

9320.0 &571t.93& 142. B48 -22.5594 M.M 0.53 8095.7 65.94 0.51 8498.0 199931
9122.0 &575.090 142.2129 -22.4989 &4.61 0.55 8109.5 65.88 0.53 8511.8 200068
9'124.0 6575.250 1lt2.4112 -22.4382 M.55 0.58 8123.3 65.83 0.55 8525.6 200212
9'126.0 6575.411 1lt2.5495 -22.3773 64.50 0.60 8137.2 65.78 0.51 8539.5 200363
9328.0 6575.590 142.6880 -22.31&1 61t.44 0.&2 8151.1 65.13 0.59 8553.4 200520
9':\30.0 6575.771 142.8265 -22.2547 64.39 0.65 8164.9 65.67 0.62 8561.3 200685
CJ332.0 6515.95CJ H2.9652 -22.1931 64.31t 0.&1 8119.0 65.&2 0.64 8581.4 200851
9334.0 6576.155 143.1040 -22.1313 64.zq 0.70 8193.7 65.57 0.66 85%.0 201036
CJ336.0 657&.358 143.2429 -22.0692 64.23 0.72 8209.0 65.52 0.69 8611.4 201223
9338.0 6576.56CJ 143.3820 -22.006CJ 61t .18 0.15 8225.1 65.47 0.71 8621.5 2011t18
9340.0 6576.181 143.5212 -21.9444 64.13 0.18 8241.1 65.42 0.11t 8644.1 201621
CJ3lt2.0 6577.015 143.6606 -21.8816 64.08 0.80 8258.5 65.31 0.71 8660.9 201831
CJ'l44.0 6517.250 143.8001 -21.8186 64.03 0.83 8215.3 65.32 0.19 8611.1 202051
9346.0 6571.494 143.93CJ8 -21.7554 63.98 0.86 8292.1 65.21 0.82 8694.6 202279
9348.0 6'517.741 144.0191 -21.6919 63.93 0.89 8309.0 65.22 0.85 8111.5 202515
93'50.0 6578. 009 Ilt4.2197 -21.6282 63.88 0.92 8325.9 65.17 0.81 8128.4 202161
CJ1'52.0 6578.21J1 144.3598 -21.5642 63.84 0.95 8342.9 65.12 0.90 8145.4 203016
93'54.0 6'518.561 144.5001 -21.5000 63.19 0.98 8359.9 65.08 0.93 8762.5 20lS280
9156.0 6578.852 144.M06 -21.435& 63.74 1.01 8311.1 65.03 0.96 8779.7 203554
9358.0 6'579.153 144.7812 -21.3109 63.69 1.04 8394.3 64.98 1.00 8796.9 203838
93&0.0 6579.lt61t 144.922'0 -21.3060 63.64 1.08 8411.5 64.93 1.03 881lt·.2 204133
9362.0 6579.185 145.0630 -21.2408 63.59 1.11 8428.8 64.88 1.06 8831.5 204431 t::l

Vl
tx:I 9364.0 6580.116 H5.2041 -21.1154 63.51t 1.14 81tlt6.2 64.83 1.09 8848.9 204152 I

I 9166.0 6580.458 145.3453 -21.1098 63.49 1.18 8463.1 64.78 1.12 8866.4 205018
l-'

Vl Vl

"" 9368.0 6580.812 I1t5.1t868 -21.0439 63.44 1.21 8481.2 M.B 1.16 8884.0 2051t15 Vl
O"l

CJ370.0 6581.171 145.6284 -20.9118 63.39 1.25 8498.9 64.6<; 1.20 8901.1 205164 0
9377.0 6')81.555 145.7701 -20.9114 63.35 1.29 8'516.5 1.23 8919.'0 206125

I
64.64 Vl

9314.0 6581.944 145.9120 -20.8448 63.30 1.33 8534.2 64.5<; 1.27 8'H1.1 206498
9176.0 65R2.346 146. 0541 -20.7779 63.25 1.37 8552.0 64.54 1.30 8954.9 206883
9178.0 6582.760 146.1963 -20.1108 63.20 1.41 8569.9 64.50 1.34 8972.9 201280
9180.0 6583.187 146.3387 -20.6434 63.16 1.45 8581.!,! 64.45 1.38 8990.8 201690
CJ387.0 6581.627 146.4813 -20.5158 63.11 1.49 8605.8 64.4C 1.42 9008.8 208113
9384.0 6584.07CJ 146.6240 -20.5080 63.06 1.53 8623.l'! 64.36 1.46 9026.9 208549
938b.0 6584.546 146. 166CJ -20.4399 63.02 1.57 8641.9 64.31 1.50 9045.0 208999
93R8.0 658').02'5 146.9100 -20.3115 62.CJ7 1.61 8660.1 64.26 1.54 9063.3 209'062
9190.0 6585.519 147.0532 -20.3030 62.93 1.65 8678.4 64.22 1.58 9081.6 . 209939
9397.0 6'586.027 147.1966 -20.2341 62.88 1.10 8696.8 64.17 1.62 9100.0 210430
9394.0 6586.549 141.3402 -20.1651 62.83 1.74 8715.2 64.13 1.66 9118.4 210936
9'196.0 6587.0R6 147.4839 -20.0957 62.79 1.79 8733.6 64.08 1.11 9136.9 211456
9398.0 6581.638 147.6278 -20.0262 62.74 1.83 8752.1 64.04 1.75 9155.4 211991
9400.0 651'18.201, 147.1718 -19.9564 62.70 1.88 8710.1 63.9<; 1.80 9114.1 212541
9407.0 6588.788 147.9161 -19.8863 62.65 1.92 8789.5 63.95 1.84 9193.0 213107
9404.0 6589.386 148.0605 -19.8160 62.61 1.97 8808.5 63.9C 1.88 9212.0 213688



TABLE B-VII. GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (COOT,)

TJ~I= GC OJ ST LONG GC LAT VEL-AI VEL-H EF VEL HEAD FL T-PATH SF VEL ALTITUDE
SFr. t<M f)l=r, F OEG N OEG [lEG MIS nEG DEC; MIS H

9406.0 6S qO. f;(\() 143.2050 -19.7455 62.S7 2.02 8827.7 63.86 1.93 9231.3 214286
941')A.0 6590.630 148.3498 -19.6746 62.52 2.07 ~\F146.9 63.1'12 1.98 9250.5 214899
0410.0 6591.277 148.4947 -19.6036 62.48 2.12 A866.1 63.77 2.02 9269.1 215529
9412.0 6591.940 148.6398 -19.5323 62.44 2.17 A885.2 63.73 2.07 9288.9 216175
9414.n 6597.621 14Fl.78S1 -19.4607 62.39 2.7.2 8904.3 63.6<; 2.12 9"\08.0 216839
9416.0 6593.319 148.9305 -19.3890 62.35 2.27 a923.4 63.64 2.17 9321.2 217520
9418.0 6594. 034 149.0761 -19.3169 62.30 2.32 8942.5 63.6C 2.22 9346.3 218218
9470.0 6594.763 149.2219 -19.2446 62.26 2.38 8961.5 63.56 2.21 9365.4 218935
942?0 6595.S20 149.3678 -19.1121 62.22 2.43 8980.6 63.51 2.33 9384.5 219611
9474.0 6596.291 149.5139 -19.0993 62.18 2.48 8999.8 0.47 2.38 9403.8 220425
9476.0 65''17. OAl 149.6602 -19.0263 b2.13 2.54 9019.3 63.43 2.43 9423.3 221191
9428.0 6597.890 149.806b -18.9530 62.09 2.60 9038.9 63.3'l 2.48 9443.0 221989
9430.0 6598.7113 149.9532 -18.8795 62.05 2.65 9058.7 63.34 2.54 9462.9 222801
94"\7.0 b599. Sb6 150.1000 -18.8057 62.01 2.n 9078.5 63.3C 2.59 9482.7 223632
9434.{'\ 6600.434 150.7470 -18.7317 61.97 2.77 9098.4 63.26 2.65 9502.1 224483
9436.0 6601.322 150.3941 -18.6574 61.93 2.82 9118.4 63.22 2.70 9522.8 225354
94"1A.0 6602.731 150.5415 -lA.5829 61.89 2.A8 9138.5 63.18 2.76 9543.0 2262"'6
9440.0 6603.161 150.6890 -18.5081 b1.85 2.94 9158.7 63.14 2.82 9563.2 221159
9442.0' 6604.112 150.8366 -18.4331 61.80 3.00 9118.8 63.1 C 2.88 9583.3 228093
9444.0 6605.084 150.9845 -18.3578 61.76 3.06 9198.1 63.06 2.93 9603.4 2290109
9446.0 6606.018 151.1325 -1"1.2823 61.12 3.13 9218.8 63.02 2.99 9623.5 230026
944A.0 6601.095 151.7801 -18.2065 61.69 3.19 9239.3 62.98 3. 05 9644.0 231026 t:::I

Vl
o:l 9450.0 6608.134 151.4290 -lR.1305 61 .6'> 3.25 9260.2 62.94 3.11 9665.0 2320108 I

I 9457.0 6609.195 151.5116 -18.0542 61.61 3.31 9281.3 62.9C 3.18 9686.2 233092 I-'
O"l Vl
0 9454.0 6610.280 151.7263 -11.9117 61.57 3.38 9302.2 62.86 3.24 9707.2 2310160 Vl

151.R75"2 9323.1 62.82 3.30 9128.1 235251
O"l9456.0 6611.38R -17.9009 61.53 3.44 0

945'1.0 66l?520 1'52.0243 -11.8239 61.49 3.51 9344.0 62.18 3.36 9149.1 236366 I
Vl9460.0 661"\.676 152.1736 -11.1461 61.45 3.58 9365.1 62.14 3.43 9110.3 231506

9467.0 6614.856 152.3231 -11.6692 61.42 3.64 9386.2 62.71 3.49 9791.5 238669
9464.11 6616.061 152.4721 -11.5914 61.38 3.11 9401.5 62.67 3.56 9812.9 239851
94bb.O 6617.292 152.b275 -17.5134 61.34 3.78 9428.9 62.63 3.62 9834.3 241011
946R.0 661fl.541 1'52.7125 -11.4351 61.30 3.R5 9450.3 62.5<> 3.69 9855.8 2102309
9470.0 6619.828 152.9727 -11.3566 61.27 3.92 9471.9 62.55 3.16 9811.5 2435110
947?1"l 6621.135 153.1)731 -11.2778 61.23 3.99 9493.5 62.52 3.82 9899.2 244864
9474.0 6672.46 Q 153.2231 -17.1988 61.19 4.1)6 9515.2 62.4e 3. 'l9 9921.0 2106181
9476.0 6673.829 153.3744 -11.1196 61.16 4.13 9531.0 62.44 3.96 9942.8 2415210
947R.O 6625.216 153.5253 -17 .040 1 61.12 4.20 9558.9 t:2.41 4.03 9964.8 2108895
Q4Ro.n 6626.631 153.6764 -16.9603 61.09 4.21 95'l0.9 t:2.31 4.10 9987.0 250293
04"17.1) 667'l.073 1 'H. 8271 -lh.8803 61.05 4.35 9603.1 62.3't 4.11 10009.2 251718
94'l4.(1 6629.543 153.9192 -16.8000 61.02 4.42 9625.3 62.30 4.24 10031.5 253112
<)486.0 bt,31.042 154.1309 -16.1195 60.9R 4.50 9641.6 62.21 10.31 10053.9 2510654
9488.('\ 6632.569 154.2827 -16.6388 60.95 4.57 9610.1 62.23 4.39 10076.5 2561610
94<)0.0 6634.125 1'54.4348 -16.5518 60.91 4.65 9692.6 62.2C 4.46 10099.1 2511010

.. r'
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TABlE B-VII I GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (CONT.)

Tl~F Gr. ') 1ST lOI\lr, r,C lAT VEl- AZ VEl-El I'F VEL HEAD Fl T-PATH SI' VEl Al T nUDE
SEC K~ OFf; F DEG N DEG DEG MIS nEG DEG MIS M

Q497.0 6B'5.1l1 154.5870 -16.4765 60.R8 4.72 <;715. ~ f:2.16 4.5~ 10121.9 259273
9494.0 6637.~26 154.7394 -16.3951 60.85 4.80 9738.1 62.13 4.61 10144.8 260812
Q49h.0 6B8. qn 154.8920 -16.3133 60.81 4.88 'l761.1 62. CC; 4.68 10167.8 262501
'l49/l.0 6640.648 155.0448 -lb.2313 60.78 4.9b 9784.1 62.06 4.76 10191.0 264160
951)0.0 6642.354 \55.1978 -lb.1491 60.75 5.04 9807.~ 62.03 4.810 102110.3 2b5850
9'507.0 6644.097 155.3510 -16.0b66 bO.71 5.12 98~0.6 61.99 4.91 10237.6 267571
9504.0 664'5.8b1 155.5043 -15.9839 60.bl! 5.20 'lB53.<; 61.96 4.99 10261.1 269324
9'5fl6.0 6647. h62 1'55.6579 -15.9009 60.65 5.28 9877.'0 61.93 5.07 10281o.b 271108
9'508.0 6649.495 15'5.8117 -15.8176 60.62 5.36 9901.0 bl.89 5.15 10308.4 212925
91)10.('1 6651.360 1 '5'5.9656 -15.7342 60.59 5.44 99210.8 61.86 5.22 10332.3 274774
9'517.(1 6653.258 1'56.1191! -15.b504 60.55 5.52 9948.8 61.83 5.30 10':\5b.3 276656
9'514.('1 6655.190 1%.2741 -15.'5665 bO.52 5.60 9972.8 b1.80 5.38 10380.4 278571
9516.0 66'57.155 156.428b -15.4823 bO.49 5.69 9996.9 61.71 5.46 10404.6 280519
951R.11 6659.153 156.5834 -15.3978 bO.46 5.71 10021.1 61.74 5.55 10429.0 282502
95?0.0 6661.18f> 156.7383 -15.3131 60.43 5.86 10045.6 b 1.71 5.63 10453.6 284518
9522.0 6663.253 15b.8934 -15.2281 bO .40 5.94 10070.1 H.61 5.71 10478.~ 286570
9524.0 6665.355 1'57.0487 -1'5.1429 60.37 6.03 10094.9 61.64 5.79 10503.1 288655
952b.0 66b7.492 1'51.2043 -15.0575 60.34 6.11 10119.6 61.bl 5.87 10528.0 290776
9528.0 66b9.bb3 157.3600 -14.9718 bO.31 b .19 10144.'0 61.58 5.95 10552.9 292931
9530.0 6671.870 151.'H59 -14.8859 bO.28 b.28 1016'l.4 61.55 b.04 10578.0 295122
9S37.0 6b74.112 157.6720 -14.7997 bO.2b 6.37 10194.6 61.52 b.12 10603.3 2973107

t:::l9'534.1') 6b7b.389 1'57.8284 -14.7132 bO .23 6.4b 10220.1 61.4<; 6.21 10628.9 299609 U1
953(,.0 6678.703 157. Q850 -14.6265 60.20 6.54 10245.7 61.41 6.29 10654.6 301907 I

tel ........
I 9'538.0 6681.054 158.1417 -14.5396 60.17 6.63 10271.4 61.44 6.38 10680.5 304242 U1

O'l U1........ 9540.0 6M3.443 158.2987 -14.4524 bO .14 6.72 10291.3 61.41 6.46 10706.5 306b15 O'l
9'547.0 668'5.869 158.4'i5Q -14.3b50 bO.11 6.81 10~23.~ 61.38 6.55 10732.6 309025 Cl

I
9544.0 66R8.333 1'i8.h133 -14.2773 60.09 6.90 10349.5 61.35 6.64 10758.9 311414 U1

Cl'i46.0 6690.837 159.7109 -14.1894 60.06 6.99 10375.8 61.32 6.72 10185.3 313962
9'54A.0 6693.3 M l'iR.Cl787 -14.1012 60.03 7.08 10402 • .3 H.2e; 6.81 10812.0 316489
9550.0 669'5.963 15Q.0866 -14.0128 60.00 7.17 10429.0 61.21 6.90 10838.8 319056

S-IVB lNfl GUIDANCE CUTOFF
Q'i'50.'i811 660 6.719 159.1324 -13.9871 60.00 7.70 104~6.1 61.26 6.93 10846.6 319808

9'557.0 66"98.584 159.2446 -13.9242 59.97 7.27 10439 • .3 61.23 6.99 10849.2 321662
9554.0 6701.741 159.4025 -13.8355 59.93 7.36 10436.9 61.19 7.08 10846.9 324303
95'56.0 6703.932 159.5601 -13.74611 59.88 1.46 10434.6 61.15 1.17 10844.7 326979
Q'i'5A.O 6706.654 159.1175 -13.6581 59.84 7.55 10432.~ bl.11 7.26 10842.4 329686
9560. () 6709.41'i 15Q.B746 -13.%93 59.80 7.64 10430.0 61.08 7.35 10840.1 332431

TRAIIlSlUIIlAR I"lJECTION
Q560.5RO 1,710.700 159.9201 -13.5435 59.79 7.67 10429.4 H.06 7.38 10839.6 333212



TABLE B-VI1. GEOGRAPH IC POLAR COORDI NATES - SECOND BURN PHASE (CONT,)

n'1f r;c 'H 5T 1 O!lll. GC LAT veL-Al V FL-EL COF VEL HEAD I'Ll-PATH SF VFl ALT nUDE
'>Ef K'1 '"lFG I' nFG N OEG nEG MIS OEG DEG MIS M

Qh()('.n 6771.5''') 1 1,2. q61b -11.7l'l'15 59.0? q.52 1C''17~. :3 6C.3(- 9.15 107'1:).1 Vl4251
QoC;I'1.0 6~67. 202 106.6707 -'1.51,43 SA .21 11.81 10299.5 59.63 11.35 10713.9 4A9629
<)7()().1'1 6'lA 1. "lAb 170.~124 -7. 365& 57.58 14.04 10201.1 5Q.O e 13.47 10624.5 604,)73
Q75"." 7114.11 9 IB.5R82 -5.2140 57.10 16.19 10102.9 58.6e; 15.53 10524.0 13hHO
'l'l1()." 770'l.1f,5 17".~')IA -3.1766 <;6.7h 18.27 QQg9.2 58.44 17.50 10414.2 8115063
Q'l50.0 7477.054 179.8582 -1.1166 56.56 20.27 9B67.8 5B.32 19.39 10297.2 1048896
Q900.() 7604.014 -117.2364 0.8065 56.4" 22 .19 9740.6 58.31 21.20 10174.6 1226453
q<)50.() 71<)4.517 -174.4752 2.6367 56.45 24.03 q609.2 58.4 ( 72.92 10048.2 1416392

1'1')0".1'1 79<)5.47') -171.3514 4.3109 56.53 25.71 Q415.2 5R.<;7 24.55 <)919.3 161742Q
1')()C;".() '12')6.785 -1"9.3517 6.001'12 56.bA 21.46 9339.i:J 58.97 26.10 9789.2 1828354
l"ln().1) R475. 'n1 -H.6.9871 7.549" 5&.89 2Q.07 9204.0 <;9.12 27.58 Q658.9 2048042
1"15'1.0 qf,<;~. O')'l -1'<'4.132Q 8.9912 57.15 30.60 90(-B.9 "'1.48 2'.l.Q1 9529.3 227545 r
1':) 7()f). 0 A'IA7.126 -167.588<; 10.3544 57.45 32.16 B935.0 59.81 30.30 9401. J 250<1654
11'1750.0 9121. 0f,9 -11',0.5476 11.6253 57.78 33.45 8802.9 60.3C 31.55 9274.6 2749776
10100.0 Q'I 72.1 f,11 -1 'H. "'043 12.'1142 C;A.14 34.7Q '1673.2 6C.16 32.74 q150.5 ZQ95051
10150.0 9io21.70'l -15"'.7'5>0 13.Q25h 5'1.51 36.07 8546.2 61.23 33.86 9029.1 32447B6
10400.0 Ql'\75.0Qf, -154.98R~ 14.9642 5'1.')1 "l7.?Q 8422.0 61.73 34.93 8910.5 349A362
1045('\.0 10131.775 -153.3054 15.<)347 59.31 38.46 83eC.8 62.23 35.95 8794.Q 3755228
10500.0 103Ql.754 -151.6<JW, 16.8416 59.77 39.5<; 81B2.B 62.74 36.91 B682.4 4014891
10550.0 10653.0Q'1 -15".1666 17.M'l1 60.14 40.67 8068.1 63.26 37. B3 8573.0 4216916
10boo.n 10'116.<)22 -1'4~. 7()73 1'1.4815 60.50 41. 71 7956.5 63.78 38.70 8466.8 4540'H 5
10650.n l11R2.3A4 -147.3J2Q 19.2226 60.<)'1 42.71 1'l4!l.::> 64.3C 3'1.53 B363.A 4806546 t:::::l

t:J:l 11449.11Q 7743.1 8263.8
\Jl

I 1" 700. n -145.9648 19.9100 61.40 43.6B 64.82 40.32 5013505 I
O'l 11'170:;0.0 it 111. 041 -144.6847 20.5651 61.82 44.61 1641.1 65.34 41.08 8166.9 5341525 ......

\JlN I nA ()O.O 11 QA5. 130 -143.4596 71.1733 62.23 45.51 7542.2 65.A5 41.8J '1072.9 5610366 \Jl
O'll1AC;0. " 12750:;. J39 -14?2l'\64 21. 7433 62.64 46.18 7446.3 66.35 42.49 7981.9 '561,Q c' ~o C>

1"9(1).0 17574.7'10 -141.1626 7.7 .27!\,) 63.'4 47.23 nS3. '3 66.85 43.15 1B<13.6 61447"0 I
\Jl10Q50.0 127Q4.1AQ -14'1.)'154 22.779R 63.43 48.05 7263.2 ~7.35 43.1'1 7'10El.O 6419R43

r S... SFI'ARA TI nN
10962.400 12861.778 -139.8262 22.8988 63.53 48.25 7241. 3 67.47 43.93 7787.3 6486863

" ...,



05-15560-5

APPENDIX C

TIME HISTORY OF TRAJECTORY PARAMETERS - ENGLISH UNITS

The postflight trajectory, from guidance reference release to
CSM separation is tabulated in English units in Tables C-I
through C-VII.

Table C-I gives the earth-fixed launch site position, velocity,
and acceleration components for the ascent phase of flight.

Table C-II gives the launch vehicle navigation position,
velocity, and acceleration components for the ascent phase of
flight.

Table C-III gives the geographic polar coordinates for the
ascent phase of flight.

Tab)e C-IV gives the geographic polar coordinates for the
parking orbit phase of flight.

Table C-V gives the earth-fixed launch site position, velocity,
and acceleration components for the second burn phase of
flight.

Table C-VI gives the launch vehicle navigation position,
velocity, and acceleration components for the second burn
phase of flight.

Table C-VII gives the geographic polar coordinates for the
second burn phase of flight.

C-1



TABLE C-1 I EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE

TlMF XI' YE 1E Ox f DYE OlE DOXE OOVE OOZE
SFr: FT FT FT fT/S FTIS FT/S f TIS SQ FT/S SQ FT IS SQ

r.UI0ANCE REHRENCE RELEASE
-16.06'1 210 a 0 0.0 0.0 0.0 0.0 0.0 0.0

-16." ?1!) 0 0 0.0 0.0 C.O 0.0 0.0 0.0
-1 '). 0 210 0 0 0.0 0.0 0.0 0.0 0.0 0.0
-14.0 210 0 0 0.0 0.0 C.O o. a 0.0 0.0
- 13.0 210 0 0 0.0 0.0 0.0 0.0 0.0 0.0
-17.0 210 0 a 0.0 0.0 0.0 0.0 0.0 0.0
-11.0 210 0 0 0.0 0.0 0.0 0.0 0.0 0.0
-10. I) 210 0 0 0.0 0.0 c.o 0.0 0.0 0.0

- 9. a 210 a a 0.0 0.0 C.O 0.0 0.0 0.0
- R. I) 210 0 0 0.0 0.0 c.o 0.0 0.0 0.0
-7.0 210 a a 0.0 0.0 0.0 0.0 0.0 0.0
-1>.0 210 0 0 0.':' 0.0 0.0 0.0 0.0 0.0
-'i.0 210 a 0 0.0 C.O 0.0 o. a 0.0 0.0
-4.0 2111 0 a 0.0 0.0 0.0 0.0 0.0 0.0
- 3. 0 210 I) 0 0.') O.C C.O 0.0 0.0 0.0
- 7. ". 21" I) 0 0.0 0.0 c.o 0.0 0.0 0.0
- 1. (\ 210 0 0 0.1) 0.0 C. C 0.0 0.0 0.0

0.0 210 I) a 0.0 0.0 0.0 0.0 0.0 0.0
t::l
IJl

("""") F 1~ ST MOTIIl"l I
I-'

I 0.7"i0 210 0 I) 0.0 0.0 c.o 1.97 0.0 0.0 IJlI'-.) IJl
O"l
a

<;TART OF TI MF IUSI' 1 I
IJl

O."i'lO 214 0 a 1.3 -0.0 O. a 3.29 -0.09 0.05

1.0 21<; f) 0 3.4 -0.1 C.O 4.96 -0.10 0.11
7.0 219 f) a 9.7 -c.o C.2 7.1') 0.25 0.20
3.0 231 I) I) 17.') 0.5 0.4 7.35 0.76 0.22
4.0 251 1 1 24.') 1.3 0.6 7.54 0.88 0.19
'i. I) 779 3 2 32.1 2.2 C.7 7.74 0.90 0.12
1>.0 H5 6 2 39.9 3.1 C.8 7.93 0.90 0.03
7.0 3<;9 9 3 47.9 4.0 C.8 8.13 0.90 -0.06
R.O 411 14 4 ')6.3 4.<) C.7 8.30 0.89 -0.17
0.0 471 10 "i 1>4.6 5.8 C.5 8.46 0.86 -0.27

11'.11 "i3~ 25 S 72.9 6.t- C.l 8.63 0.78 -0.39
Il.O 614 37 5 !H.5 7.3 - C. 3 9.78 0.51 -0.47
17. (1 (,qQ 40 4 90.4 7.7 - 0.8 fJ.94 0.2'3 -0.43
1 'I. (' 79'1 4'! 3 99.3 7.8 -1.1 9.10 0.06 -0.35
14.'1 'l0'l '5'5 2 10'l.3 7.8 -1.5 9.30 -0.13 -0.27

." "
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TABLE C-I, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TI"'F XF VE lE ox E DVE OlE DOXE DOVE OOZE
SFr. FT FT FT FT/S FT/S FTIS F TIS SO HIS SO FT IS SQ

ls.n 1008 63 1 111.9 7.6 -1.7 9.49 -0.30 -0.11
16.0 lIB 70 -1 127.6 7.2 -1.8 9.70 -0.37 -o.OIt
11.0 126S 78 -3 137.3 6.8 -1.8 9.91 -0.40 0.10
18.0 1401 84 -S 147.0 6.4 -1.6 10.18 -0.41 0.25
19.0 lSS9 90 -6 157.3 6.0 -1.3 10.45 -0.39 0.43
70.0 1120 96 -1 167.9 5.1 -0.7 10.74 -0.37 0.62
71.0 1891 102 -8 118.8 5.3 - 0.1 10.99 -0.35 0.78
22.0 2076 101 -1 189.9 4.9 0.8 1l.24 -0.36 0.95
71.0 7211 112 -b 201.3 4.6 1.8 11.50 -0.39 1.11
24.0 2418 116 -4 212.9 4.2 3.0 11.76 -0.41 1.28
7S.n 26'H 120 0 224.8 3.7 4.4 12.00 -0.43 1.1t6
26.0 2928 123 5 237.0 3.3 5.9 12.26 -0.43 1.65
27.0 3111 121 12 249.3 2.9 1.7 12.51 -0.44 1.86
28.0 3427 129 21 262.0 2.4 9.1 12.17 -0.44 2.09
79.0 36'l5 131 32 214.9 2.0 11.9 13.04 -0.44 2.33
30.0 3917 133 45 288.1 1.6 14.3 13.31 -0.44 2.58
31.0 4271 135 60 301.5 1.1 17.0 13.59 -0.44 2.85
32.0 4580 135 19 315.2 0.1 2e.0 13.81 -0.45 3.16
33.0 4902 136 100 329.2 0.2 23.4 14.15 -0.45 3.49
34.0 S238 136 126 343.5 -0.2 21.0 14.43 -0.44 3.85
31).0 5'589 '136 155 358.1 -0.6 31.1 14.10 -0.42 4.Z4
16.0 591)1) 135 188 372.9 -1.0 35.5 14.97 -0.40 1t.67 t::l

Ul
31.0 6331) 133 226 388.0 -1.4 40.4 15.25 -0.38 5.ll In ......

I 38.0 6731 132 269 403.4 -1.8 45.1 15.53 -0.36 5.55 Ul.......
39.0 1142 130 311 419.1 -2.2 51.5 15.82 -0.35 6.03 ~
40.0 1569 121 372 435.1 - 2. 5 51.8 16.ll -0.35 6.53 0

I41.0 8012 121) 433 451.3 -2.9 64.6 16.39 -0.35 7.07 Ul
47.0 8412 122 502 461.9 -3.2 72.0 16.67 -0.35 7.63
43.0 8948 118 517 484.7 -~.6 79.9 16.93 -0.35 8.21
44.0 9441 115 bb2 501.1 -3.9 88.4 17.19 -0.35 8.81
45.0 9952 110 754 519.0 -4.3 'i7.5 17.43 -0.33 9.41
46.0 10480 106 81)7 536.6 -4.6 1C7.2 17.67 -0.30 10.00
47.0 11025 101 96'l 554.4 -4.9 117.5 17.90 -0.27 10.59
48.a 11<;88 96 1092 572.4 -5.1 128.4 18.13 -0.24 11.19
49.0 12110 91 1226 590.6 -5.4 13 'i. 9 18.37 -0.22 n.81
50.0 12170 86 1372 609.1 -5.6 152.0 18.62 -0.22 12.1t1t
S 1.0 11388 80 1530 627.9 - 5.8 164.8 18.87 -0.23 13.n
S2.0 14025 74 1702 646.9 -6.1 178.3 19.11 -0.25 13.87
';3.0 14"82 1'>8 18a7 666.1 -6.3 192.6 19.33 -0.27 14.62
';4.1) 1 S358 61 2087 685.5 -6.6 201.6 19.53 -0.28 15.40
S<;.O 16053 55 2303 70S.1 -6.9 223.4 19.73 -0.28 16.20
';6.0 16769 48 2534 724.9 -7.1 239.9 19.88 -0.27 16.98
';7.0 17';03 40 27113 744.9 -7.4 257.3 20.03 -0.26 17.18



TABLE C-I, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TI~F XF VE ZE DXE DVE OZE OOXF DOVE DOLE
SFf. FT FT FT FT IS fT/S EllS F TIS SC fT/S SC HIS SC

0;8.0 18258 33 1049 165.') -1.1 215.5 20.19 -0.24 18.59
0;9.0 1903l 25 3314 185.3 -1.9 294.5 20.34 -0.20 19.41
6').1' 19828 11 3638 805.1 -8.1 314.3 20.49 -0.11 20.24
61.1l 20644 9 3963 826.3 -8.7. 335. C 20.63 -0.13 21.01
62.n 214'11 1 4309 841.0 - 8.3 356.5 20.15 -0.09 21.92
63.0 n'H8 -8 4616 861.8 -8.4 318.8 20.81 -0.03 22.1'"
64.0 23211 -16 5066 888.1 -8.4 lt01.'l 20.91 0.02 23.51
65.0 24116 -24 5481) 909.5 -8.3 425.'1 20.92 0.08 2.10.38
66.0 25036 -33 0;918 930.5 -8.7. 'o5C.l 20.91 0.15 25.11

MACH 1
66.RClO 70;181 -39 6281 941.2 -8.0 411.1 20.90 0.22 25.81

f>1.0 70;911 -41 6382 951.4 -8.0 476.2 20.90 0.23 25.91
68.0 26Q31'! -49 6Rl1 912.3 -7.7 502.6 20.87 0.29 26.15
/\9.0 21921 -56 7387 993.1 -7.4 52<;.8 20.85 0.36 21.59
7').() 28925 -64 7931 1014.0 -7.0 557.8 20.87 0.41 28.49
71.0 79949 -70 8503 1034.9 -6.6 586.8 20.88 0.44 29.43
77. () . 30Q94 -71 9105 1055.8 -6.2 616.1 20.92 0.40 30.42
T~.O 37061 -fl3 9131 1076.1 -5.9 647.1 20.96 0.32 31.'01
14.0 33148 -R9 10400 1097.7 -5.6 61'l.7 20.98 0.24 32.60
1'l.0 34256 -94 11091 1118.7 -5.4 117.8 20.91 0.17 33.74 I::'

V1
n 76.n 35385 -9q llfln 1139.6 -5.2 747.2 20.94 0.13 3.4.91 I
I 11.0 36535 -105 12591 1160.5 - 5.1 182.1 20.86 0.15 36.12 ......

.l:: V1
18.0 '11706 -110 13392 1181.3 -4.9 819.4 20.79 0.24 37.31 V1

CJ>79.0 '1B898 -114 14231 1202.0 -4.5 857.3 20.69 0.41 38.51 C>
AO.t') 40110 -119 15101 1222.7 -4.0 8'16.4 20.58 0.67 39.73 I

V1
A 1.0 41343 -122 16024 1243.2 - 3.1 936.8 20.48 0.98 .100.94
87. I) 42591 -12<; 16981 1263.7 -1.9 <1l8.3 20.44 1.34 42.09

MA XI"llJM flVNA"lIC PRESSURE
'17.6"0 43359 -126 17516 1210;.9 - 1.1 1003. 8 20.44 1.54 42.71

83.0 43811 -126 IH81 1284.1 -( .4 10lC. c; 20.47 1.61 43.12
A4.1' 4'l165 -126 19 0 ;>3 1304.7 1.3 1064.5 20.59 1.92 44.06
RC;. n 4648') -12" 20 liD 1325.4 3. '\ 11 08.9 20.19 2.05 44.92
Rb.t' 47Fl16 -119 21242 1346.3 5.3 1154.2 21.01 2.04 45.69
Rl.n 4ql n -113 22419 1367. (, 1.2 1200.3 21.42 1.QO 46.36
'lA." 0;00;51 -105 2'\642 1389.2 9.0 1246. <; 21.82 1.65 46.99
A9.(1 51951 -90; 24913 1411.2 10.5 12<;4.3 22.23 1.35 47.63
9".(1 51'\74 -1'4 26231 1433.6 11.1 1342.2 22.63 1.05 48.29
q I.e ')4AIq -11 215Qg 1456.4 12.1 13<;( ... 22.99 0.19 48.99
92. (1 0;f,?Fl1 -5'1 2QO 13 1479.6 13 .4 1440.2 23.29 0.51 49.75

., ,.'



.. "

TABLE C-I. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

TT"IE XE VE lE OXE OVE OlE OOXE DOVE DOlE
Sf( FT FT FT A IS FT/S FT/S F TIS sa HIS sa A/S sa

93.0 57778 -45 30418 1503.0 13.8 14<.l0.4 23.53 O.:H 50.59
"14.0 59293 -31 31994 1526.6 14.1 1541.5 23.69 0.20 51.51
95.0 60831 -11 33562 1550.3 I1t.2 15'n.5 23.18 0.03 52.54
96.0 62393 -2 35182 1514.1 14.2 1646.6 23.18 -0.11 53.61
91.0 63919 12 36855 1591.8 14.0 1700.9 23.72 -0.20 54.93
98.0 ' 65589 26 38584 1621.5 13.8 1156.5 23.l.2 -0.2l. 56.19
99.0 67222 39 4036 9 1645.0 13.5 1813.3 23.49 -0.29 51.45

100.0 68819 53 42211 1668.5 13.2 1811.4 23.34 -0.29 58.14
101.0 10559 66 44112 1691.1 13.0 193 C. 8 23.21 -0.24 60.01
102.0 72262 19 46013 1114.9 12.7 1991.4 23.09 -0.19 61.24
103.0 719A9 91 1t8095 1138.0 12.6 2053.2 23.00 -0.13 62.42
104.0 1'>13 8 104 50180 1160.9 12.5 2116.2 22.94 -0.03 63.58
105.0 71511 116 52328 1783.9 12.5 2l1l0.4 22.92 0.08 64.14
106.0, 79306 129 54541 1806.8 12.1 221t5.6 22.92 0.20 65.85
101.0 81124 142 56819 1829.1 13.0 2312.1 22.94 0.35 66.95
108.0 82965 155 59165 1852.7 13.4 2379.6 22.99 0.1t1 68.05
109.0 84829 168 61519 1875.1 13.9 2410 8.1 23.03 0.56 69.14
110.0 86111 183 64062 1898.7 110.4 2511.8 23.08 0.61 70.22
111.0 88627 191 66615 1921.8 15.0 2588.6 23.11 0.61 71.32
112.0 90560 213 69239 19410.9 15.6 2660.5 23.13 0.58 72.46
113.0 92511 '229 11936 1968.1 16.2 2133.5 23.16 0.54 73.59
114.0 94496 245 14107 1991.3 16.7 2807.7 23.20 0.51 74.72 t::::l

U1
115.0 96499 262 77552 2014.5 17.3 2883.0 23.25 0.51 75.87 ,

n
116.0 98525 280 80413 2037.8 11.8 2959.4 23.32 0.55 11.06

......
I V1

V1 117.0 100515 298 83411 2061.2 18.1t 3031.1 23.40 0.61 78.25 V1
O"l

11 R.O 102648 316 86548 2081t.6 19.1 3115.9 23.46 0.69 79.46 0
119.0 104144 336 89704 2108.0 19.8 3196.0 23.46 0.16 80.70

,
V1

120.0 106864 356 92940 2131.4 20.5 3217. It 23.40 0.82 82.03
121.0 109001 377 96259 2154.1 21.4 3360.1 23.26 0.84 83.36
177.0 111113 399 99661 2111.9 22.2 3~4.1 23.08 0.85 8.,..68
173.0 113363 421 103147 2200.9 23.0 3529.1t 22.90 0.84 86.03
174.0 115515 445 106120 2223.1 23.9 3616.1 22.15 0.83 81.40
17.5.0 117810 469 110380 2246.5 24.7 3704.3 22.65 0.82 88.81
126.0 120061'1 494 114129 2269.1 25.5 3194. C 22.61 0.83 90.39
171.0 172348 520 111969 2291.7 26.1t 3885.1 22.64 0.86 91.92
178.0 124652 547 121899 2314.1t 21.3 3971.8 22.10 0.82 93.36
129.0 126977 575 125923 2337.1 28.2 1t071.9 22.80 0.99 94.81
130.0 129326 603 130046 2360.0 29.1 1t161.4 22.90 1.00 96.25
nl.0 131697 633 131t261 2382.9 30.2 4264.3 22.98 1.02 91.68
B7.0 134092 664 138574 2406.0 31.2 4362.7 21.06 1.05 99.11
131.(\ 116509 695 14298A 2429.0 32.2 4462.6 23.13 1.02 100.51
134.0 138950 12A 147501 2452.2 33.3 4563.9 23.20 1.05 102.03
135.0 141413 767 152111 2415.4 31t.3 1t666.6 23.21 0.96 103.50



TABLE C-I. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

TJ~f Xf YF If ox E DYE OlE ODXE nOVE OOZE
SFr FT FT FT fT IS fT/S fT IS f TIS SQ HIS SQ FT IS SQ

S-IC r.fNTF~ ENGINF CUTOFF IENGINE SOLENOID)
IVi.160 14181 ') 161 152868 24H.2 34.4 4683.2 23.29 0.95 103.14

B6.1') 1438CJl lCJl 151,831 2492.CJ 35.2 4162.1 11.84 0.91 82.57
n1.1') 1463CJ1 832 161638 2504.8 36.1 4845.3 11.88 0.11 83.69
138.11 148CJOl 86CJ 166523 2516.7 36.8 4929.5 11.91 0.64 84.79
139.1) 15142 R 906 171492 2528.6 31.4 5014. e 11.94 0.65 85.89
140.0 153 CJ62 CJ44 176550 2540.6 38.1) '5101.0 12.02 0.49 87.07
141.fl 156'>1 0 982 181696 2552.6 38.5 5188.6 12.09 0.52 88.28
142.0 159116'3 1020 186930 2564.1 39.1 5277.5 12.18 0.61 89.43
143.11 161639 1060 192253 2511.0 39.6 ~361.4 12.26 0.51 90.54
144.!' 164227 1100 191666 2589.3 40.3 5459.2 12.36 0.68 91.69
145.0 166811 1140 203112 2601.6 41.0 5551.3 12.51 0.75 92.97
146.0 169425 1187 20817') 2614.2 41.8 5644.9 12.59 0.81 94.09
147.0 172046 1224 214462 2626.8 42.6 5139.6 12.68 0.87 95.28
148.') 174619 1267 220249 2639.6 43.5 5835.5 12.82 0.92 96".54
149.0 17n25 1311 226113 2652.5 44.5 5932.7 12.91 0.97 97.82
150.0. 179984 1356 232115 2665.5 45.5 6031.2 13.11 1.01 99.15
l'il. (\ 182656 14::12 238196 2678.1 46.5 6131.0 13.21 1.05 100.47
157..1) 185341 1449 244318 2692.0 47.6 6232.1 13.41 1.07 101.81
l'n.n 188040 14cH 250661 2705.5 48.7 6333.9 13.58 1.13 103.13 t::::l

V1
154.1') 190753 1546 257048 2719.2 49.8 6437.8 13.74 1.10 104.45 I

CJ ......
I 155.0 l cH47CJ 1597 263539 2733.0 50.9 6543.0 13.92 1.12 106.08 V1

en 156.0 1 Q6219 1648 270135 2147.0 52.0 6649.7 14.14 1.05 101.51 V1
en

157.0 1 <J8'n3 1'700 276841 2761.3 5~.0 6758.0 14.39 1.09 108.94 C>
I

158.0 201741 1154 283655 2715.8 54.2 6867.8 14.68 1.21 110.60 V1
10;9.0 2045;)5 1809 290578 2790.6 55.5 6979.3 14.91 1.35 112.Z3
160.0 707121 1865 291&15 2805.8 56.8 70Cl2.3 15.34 1.22 113.81
161.0 210150 lCJ2l 304801 2821.3 58.0 1206.9 15.72 1.24 115.39

S-IC OUTBOARD FNGINF CUTOFF IENGINE SOlENOIO)
161.630 7l1CJ02 1959 3092Q2 2Al1.1 58.7 7278.8 15.96 1.00 116.31

167.0 71?Q75 19R1 312045 7831.4 59.1 13 C6.1 -29.34 0.48 3.45

S-IC IS-IT SEPARATION COMMAND
162.310 7LP~4Q 199CJ 314316 2872. :I 'i9.2 1301.1 -29.34 0.46 3.45

Ib4.f) ;>l'l517 ;>LOO 326668 2712.1 59.Q 1313. C -2g.33 0.38 3.45
If,".,) ?240AB 2221 341321 2117.'i 60.8 7325.7 -23.ql 0.45 15.27
l"fI.r) ng457 2343 356002 2672.') 61.6 1361.4 -22.21 0.52 18.89
110. n 7'14159 2461 310768 7.628.0 62.6 1401.0 -21.00 0.51 22.10

h'



0,.

TABLE C-1. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

T"'''F XE YE ZE DXE DYE OlE DDXE OOYE DOlE
SEC FT FT FT HIS FT/S F TIS FT IS SQ FT/S SQ FT IS SQ

17 2.0 2l9'H3 2594 385615 2586.5 63.6 1446.4 -20.76 0.53 22.61
174.0 245105 2722 400554 2545.2 64.7 1492.1 -20.64 0.54 22.91
176.1) 250154 2852 415584 2504.0 65.8 7538.2 -20.57 0.53 23.06
178.0 255121 2985 430101 2462.9 66.8 15l!4.4 -20.50 0.55 23.18
I!HI.O 260006 3120 445922 2422.0 68.0 1630. q -20.42 0.57 23.28
1"12.0 264809 3257 461230 2381.2 69.1 1611.6 -20.35 0.59 23.39
11'\4.0 26<J531 33% 416632 2340.6 10.3 7124.4 -20.28 0.59 23.49
11'\6.0 214172 3538 492128 2300.1 71.5 1111.5 -20.22 0.60 23.58
1"18.0 278732 3682 501118 2259.7 12.1 1818.1 -20.16 0.60 23.65
190.0 283211 3829 523403 2219.5 73.9 1866.1 -20.01 0.61 23.76
197.0 287610 3918 539183 2179.5 75.1 1913.8 -19.98 0.62 23.89
194.0 291929 4129 555059 2139.6 16.4 1961.1 -19.88 0.62 24.05
196.0 29616B 4283 571030 2099.9 11.6 8010.0 -19.78 0.63 24.20
198.0 300329 4440 587099 2060.5 78.9 8058.5 -19.66 0.64 24.34
;>00.0 304411 4599 603265 2021.1 80.2 8101.4 -19.14 0.65 24.52
202.0 308413 4760 619529 1981.5 81.5 8156.6 -19.82 0.66 24.68
704.0 312337 4924 6358'H 1942.0 82.8 13206. C -19.66 0.64 24.73
206.0 316182 5091 652352 1903.2 84.0 8255.3 -19.10 0.58 24.61
208.0 :n9951 5260 668912 1865.9 85.1 8304.3 -18.18 0.50 24.30
210.0 323641 5432 685569 1830.5 86.0 8352.5 -11.29 0.43 23.96
71?O 321274 51>04 702322 1796.7 86.8 8400.1 -16.47 0.40 23.66
214.0 330834 5179 719169 1764.3 87.6 l!441.3 -15.93 0.40 23.50 t:='

\J1
216.0 334332 5955 136111 1732.9 88.4 8494.2 -15.62 0.40 23."5 In I-'

I 218.0 337166 6133 753146 1101.8 89.2 8541.1 -15.43 0.41 23.46 \J1...... 220.0 341139 6312 770215 1611.0 90.1 85l!8.2 -15.41 0.42 23.57 \J1
CTl

7n.0 34445 a 6493 781499 1640.1 90.<) 8635.4 -15.45 0.42 23.72 0
n4.0 347"99 6616 804817 1609.2 91.8 '8683.0 -15.48 0.42 23.87

I
\J1

?26.0 350887 6860 822231 1578.2 92.6 8730. 'I -15.50 0.43 24.02
72"1.0 354012 7046 839741 1547.2 93.5 8719.1 -15.51 0.44 24.15
230.0 357076 7234 857148 1516.2 94.4 8821.5 -15.50 0.46 24.29
232.0 360077 7424 815052 1485.2 95.3 8876.2 -15.48 0.46 24.41
714.0 363017 7615 892853 1454.3 96.2 8925.2 -15.48 0.46 24.53
716.0 365894 180R 910752 1423.3 97.1 8914.4 -15.49 0.46 24.66
238.0 36871 a 80')4 928751 1392.3 98.1 9023.8 -15.50 0.47 24.79
740.0 3"71463 8201 946848 1361."\ 99.0 q073.5 -15.50 0.50 24.9'"
247.0 374155 8400 965045 1330.3 100.0 9123.6 -15.52 0.51 25.10
244. " 370784 86')1 983342 1299.2 101.1 9113. c; -15.52 0.51 25.24
246.0 379352 8804 1001141 1268.2 10Z.1 9224.5 -15.53 G.51 25.38
248.0 381857 9009 1020241 1237.1 103.1 9275.4 -15.53 0.53 25.52
250.0 384300 9217 1038843 1206.1 104.2 9326.6 -15.53 0.55 25.61
257.0 3866QZ Q426 1057547 1175.0 105.3 q378.1 -15.54 0.55 25.83
754.0 1'l9000 9638 1076355 1143.9 106.4 <J4Zq.'l -15.56 0.54 25.95
256.0 391257 q852 1095267 1112.8 107.5 'l482.0 -15.58 0.56 26.09



TABLE C-1. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

Tf"ll= l(f YF lE OXF DYE' OlE OOXE DOYE OOZE
<;I=C FT FT FT FT IS FT/S FT/S FT/S SCI HIS SCI A/S SCI

;>':i8.(\ 39H')1 1001,8 11142R3 1081.6 108.6 "534.3 -15.60 0.58 2&.25
;>60.') Vl55Rl 1021'l6 11B405 1050.4 109.8 "581. C -15.62 0.58 2&.42
;>6;>.0 397653 105'17 1152632 1019.1 110.9 9640.0 -15.64 0.58 26.58
;>64.0 399660 10730 1171965 981.8 112.1 96<;3.3 -15.64 0.58 2&.73
;>66.0 41)1604 10<:155 1191405 956.6 113.3 <H46.9 -15.65 0.62 2&.91
;>6A.0 403486 11183 1210953 925.2 114.6 9800.9 -15.66 0.64 27.08
770.0 40<;lOl) 11413 1B0609 893.9 115.8 "l855.2 -15.61 0.64 27.24
777.0 4070b2 11646 1250314 862.6 117.1 9909.9 -15.b8 0.b3 27.38
'174." 4087<;1) 118!!? 1210248 811.2 118.4 99b4.8 -15.b9 0.b4 27.51t
276.0 41038b 12120 1290233 799.8 11"l.7 10020.0 -15.12 0.b1 27.11
;>7R.O 41191)5 12361 1310329 768.3 121.1 10015.6 -15.16 0.b9 21.90
280.(' 4134bO 12604 133053b 13b.l 122.4 10131.6 -15.19 0.68 28.0b
78;>.0 414901 12850 1350855 105.1 123.8 10Ul1.9 -15.83 0.b8 28.23
784.0 41 b2 80 13099 1311288 673.5 125.2 1C244.5 -15.85 0.69 28.ltO
;>86.0 417595 13351 1391834 641.1 126.6 10301.5 -15.81 0.11 28.58
;>AR.O 418'141 13606 1412494 610.0 128.0 10358. e -15.88 0.74 28.74
790.0 421)035 13863 1433269 578.2 129.5 10416.5 -15.89 0.75 28.91
792.0 4211(1) 14124 1454160 546.4 131.0 10414.5 -15.92 0.75 29.09
;>94.(\, 422721 14397 1415161 514.5 132.5 10'532. e -15.96 0.7b 29.28
796.0 42321R 14654 1496292 482.b 134.0 le5"1.6 -lb.OO 0.11 29.'06
;>98.0 424151 14921 1511534 450.5 131).6 10650.7 -lb.Olt 0.18 29.&3
100.1) 475020 15196 1538894 418.4 137.2 10110.1 -16.08 0.19 29.82 t:::l

V1
(""") '102. I" 425824 11)412 15b0374 386.2 138.7 1076".9 -16.10 0.80 30.00 I
I '104.0 426565 15751 1581914 354.0 140.4 10830.1 -lb.14 0.81 )0.19 ~

00 V1
'106.0 427;14') 16034 1603695 321.1 142.0 108CJO.7 -lb.17 0.82 30.38 V1

en
30R.') 427RI)1 1b319 1b25537 289.3 143.6 10951.b -16.21 0.83 30.51 0
l10.0 42 I'll 97 1660R 1641502 25b.8 145.3 11013.0 -lb.25 0.84 30.11

I
V1

317.(\ 4?8A79 Ib900 16b9590 224.3 141.0 11074.1 -lb.30 0.84 30.96
114.1" 479795 17196 1691801 191.b 14"l.7 11136.8 -16.35 0.81 31.16
316.0 479645 1149') 1114137 158.9 150.5 11199.3 -lb.38 0.90 31.35
31R.1) 479(31) 11198 1136599 126.1 152.3 11262.2 -16.41 0.91 31.55
370.0 4'\0149 11l1/)4 17591R6 93.2 154.1 11325.5 -16.47 0.90 31.76
'\22.(') 4303 "3 1'1414 179191)1 60.2 15'5.9 11389.'\ -16.53 0.90 31.98
374." 4303 'll) 1877R 1804144 27.1 IH.1 114'53.4 -16.59 0.93 32.19
376.(\ 4'\1)411 19041) 18nH5 -6.1 159.6 1151 e. C -16.63 0.95 32.38
32R.0 43"'\66 1''1366 1850816 -l9.4 161. '5 11583.0 -16.68 0.91 32.58
'\3".1') 4V)?C;4 19691 11314/)41 -72.13 161.5 11648.4 -16.73 0.91 32.80
3l2.1'1 4'\0[')14 200;>0 11197 4 10 -106.4 165.4 11114.2 -16.79 0.98 33.01
'134.0 429R2R 20353 19;>0904 -140.) 167.4 11180.4 -16.82 1.00 33.21
336.0 42 ql)1 I) 21)6'l" 19441)32 -173.1> 169.4 11841.0 -16.86 1.00 33.43
llR.1'1 42 'l1 '\4 21:)31) 196'1293 -207.5 171.4 11914.1 -16.95 1.02 33.66
'141).(1 47R6A5 21315 19921'18 - 241. ') 173 .5 11981.7 -11.05 1.03 33.90
342.1") 42fl16B 21724 2016220 -215.6 175.5 1204".7 -11.11 1.04 34.12

..'



" "

TABLE C-I I EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT ,)

TIMF XE YE IE OXE DYE OZE OOXE DOVE DOZE
SFC FT FT FT HIS FT/S FT/S FT/S sa HIS SQ FT IS sa

344.0 4270;82 22077 2040387 -309.9 177.6 1211 e. 2 -17.14 1.06 3".3,.
346.0 426928 22435 2064693 -344.2 179.8 12181.1 -17.20 1.09 34.51
34R.0 426200; 22797 2089136 -378.7 182.0 12256.5 -11.28 1.11 31t.80
30;0.0 42'.)413 23163 2113719 -413.3 18't.2 12326.3 -17.36 1.12 35.04
352.0 42450;2 23534 2138442 -448.1 186.4 12396.6 -11.44 1.ll 35.21
354.0 423621 23909 2163306 -483.1 188.1 12lt61.4 -11.49 1.ll 35.51
l56.0 422619 24288 2188312 -518.1 190.9 12538.1 -17.56 1.13 35.11
l58.0 421548 24612 2213461 -553.3 193.2 12610.5 -11.65 1.15 36.02
360.0 420406 2506L 2238754 -588.7 195.5 12682.8 -17.76 1.17 36.21
362.0 41 <)1 93 25454 2264L92 -624.3 197.9 12755.5 -11.81t 1.19 36.51
364.n 417909 25853 2289776 -660.1 200.3 12828.8 -11.90 1.21 36.76
366.0 416553 26256 2315508 -696.0 202.1 129C2.6 -17.98 1.23 37.02
368.0 415125 26663 2341387 -732.0 205.2 12976.9 -18.06 1.21t 37.28
310.0. 413625 21076 2361415 -768.2 201.1 13051.1 -18.12 1.25 31.53
'372.0 412052 21494 2393594 -804.5 210.2 13121.0 -18.22 1.21 31.80
314.0 410406 27911 2419921t -841. L 212.1 13202.9 -18.31t 1.28 38.01
376.0 408681 28345 2446406 -811.9 215.3 13219.3 -18.45 1.29 38.31t
378.0 406895 28718 2473042 -914.9 211.9 13356.3 -18.51t 1.31 38.63
3!lO.0 405028 29211 2lt99832 -952.0 220.6 13433.8 -18.61 1.33 38.91
387.0 403086 29661 2526711 -989.3 223.2 13511.9 -18.11 1.35 39.18
lR4.0 401070 30'110 2553880 -1026.8 225.9 13590.6 -18.18 1.35 39.ltlt
386.0 398919 30564 2581140 -1064.5 228.1 13669.1 -18.86 1.31 39.71 c
38R.0 396812 31025 2608559 -ll02.3 231.4 13149.4 -18.91 1.ltO ItO.01 Vl

n I
I 390.0 394570 31490 2636138 -ll40.3 234.3 13829.8 -19.09 1.lt3 1tO.31 .......

lO \J1
lCJ7.0 392251 31962 2663879 -ll78.1 231.1 13910.1 -19.21 1.44 ItO.62 Vl

394.0 389850; 32439 2691781 -1211.2 240.0 13992.2 -19.32 1.46 ItO.92
en
a

196.0 387382 32927 2719848 -1255.9 243.0 lIt014.3 -19.41 1.47 It1.21 I
Vl

398. 'l 384831 33411 2748079 -1294.8 245.9 lIt157.1 -19.51 1.lt8 41.51
400.0 382202 33906 2176471 -1334.0 248.9 142ltO.4 -19.62 1.51 41.83
402.0 379490; 34407 2805041 -1373.3 252.0 14321t.4 -19.73 1.55 42.15
404.0 316709 34914 2833775 -1412.9 20;5.1 14409.0 -19.85 1.51 42.43
406.0 373843 35427 2862678 -1452.7 258.2 14lt94.1 -19.99 1.51 42.75
40"1.0 370898 30;947 2891752 -1492.9 261.4 14580.0 -20.13 1.57 43.11
410.0 367872 36473 2920998 -1533.3 264.0; ) 4666.6 -20.21 1.58 't3.48
412.0 364765 37005 2950418 -1573.9 2&7.7 14153.9 -20.38 1.61 't3.80
414.0 lb\0;76 31544 2980014 -1&14.8 271.0 14841.8 -20.50 1.64 4't.ll
41t-.0 358300; 3f10R9 3009786 -1&55.9 214.3 14930.3 -20.62 1.68 44.45
41R.O 354952 38641 3039136 -1691.3 271.7 15019.6 -20.76 1.11 't4.80
420.0 351516 39200 3069865 -1738.9 281.1 15109.5 -20.89 1.11 45.15
4n.n 34799& 391&5 3100174 -1780.9 284.5 15200.2 -21.05 1.11 45.51
474.0 3443CJ2 40338 3130666 -1823.1 288.0 152<;1.6 -21.21 1.73 45.86
476.0 ~4Q704 40917 3161341 -1865.7 291.5 153!!3.6 -21.37 1.76 4b.21
47R.0 "B6929 41504 3192201 -1908.6 295.0 15476.4 -21.51 1.18 4b.59



TABLE C-I. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

TI"'F XE VI' 71' DXE DVE OlE Of)Xf DOVE OOZE
<;1=( I=T FT FT FT IS I' TIS I' TIS FT/S SO 1'1 ISS 0 FT/S SO

41'1.1'1 33"101,9 '.2091 3223247 -1951.'1 791'1.6 15570.C -21.65 1.80 46.98
417.0 3?91?? 42h9'l 32544'12 -1995.2 302.2 15664.3 -21.81 1.82 47.36
414.'1 V5'18g 4330"- 32RS90S -2039.0 305.9 lS7S9.5 -21.98 1.83 47.74
43".0 32 '196f> 43922 3317520 -2083.1 309.6 15855.3 -~2.14 1.84 48.12
4",'l.11 316155 44545 3349371 -2127.6 313.3 15951.<; -22.30 1.88 48.52
44().(') 312455 4'517'5 338132fl -2177.3 317.1 H:049.4 -22.45 1.93 48.93
442." 30'1066 45'n3 3413525 -2217.4 321.0 H:147.7 -22.62 1.'l7 49.34
444.() 30,5'16 46459 3445919 -2262.R 324.9 1(:246.7 -22.80 1.99 49.74
440.0 29901'. 4711 "' 3478513 -2308.6 328.9 16346.6 -22.97 2.0Cl 50.14
448.11 294351 41715 35113')6 -2354.7 332.9 1(:447.3 -23.16 2.02 50.56
45r1." 2'19595 4'l445 '1544302 -24 1)1.2 337.0 16548.9 -23.36 2.06 50.99
4'52." 284746 4'117", 3577502 -2448.3 341.2 1(:651.1 -23.55 2.10 51.44
4S4.11 779fl02 49R09 301090'! -2495.5 345.4 U:754.4 -23.n 2.12 51.89
450.:1 274704 50504 3644522 -2543.7 349.6 1 teSe.6 -23.92 2.14 52.34
45 'l.1l 26W,O\') 51708 367~344 -2591.? 353.9 1(:963.7 -24.13 2 .16 52.79
460.0 264399 51920 371?3H -2639.7 3'::>8.3 1 le6<;. 7 -24.37 2.15 53.24

<;-11 CENTI=~ ENGI!IJ!= CUTOFF IFNGINE SOLENnIO'
460. "I'" ?h2Pl·C! 52130 3722hVl -7654.4 359.6 17101.6 -24.44 2.09 53.37

402. ') ?590hR 57641 3746613 -26'19.1 362.4 17U:2.7 -25.1S 1.97 42.06
464.0 253639 53"'70 37'1107.2 -2140.1 366.1 17247.0 -25.61 1.19 42.26 t:::l

\Jl
n 46h.n 2481 C'I 54!'")5 1815601 -2791.0 36'1.6 11311.7 -25.26 1.76 42.45 I
I 46'1.'" 742417 54fl4'1 3850352 -2841.0 373 .2 17416.8 -24.67 1.86 42.69 I-'

I-' \Jl
a 41".11 21"747 555'18 3R85272 -2889." 371.C 17502.4 -23.96 1.86 42.95 \Jl

O"'l
472.0 230922 56351, 3920364 -2936.5 380.7 17589.C -23.49 1.88 43.19 a

225:)02 57121 3955628 -2983.1 384.5 11675.7 -23.35 1.89 43.52
I474.1) \Jl

416.0 1'l89A'I 578~4 39'11067 -3030.1 38'1.3 17763.1 -23.42 1.92 43.86
47R.O 212 flAJ 58075 40 266fl 1 -3'177.0 3<J2.2 17851.1 -23.56 1.99 44.19
4RO.rl ?066RO 59463 406241? -3124.3 396.2 17939.8 -23.76 2.05 44.50
411 7. n 7"0"'% 1,026" 4"9'1441 -1177.0 400.4 180l9.2 -23.96 2.11 44.82
484." 191Q97 61065 4134590 -3220.2 404.7 lAll'l.1 -24.17 2.15 45.l5
4A6. ') 1 A75 01 I:>181A 417'1<)22 -3768.9 4CC;.C 18209.7 -24.41 2.17 4S.47
4R".O 1 ~0916 02101 4201431 -331fl.0 4 D. 3 183Cl.C -24.11 2.16 45.80
49"." 17427 A 63532 42441"7 -3"'\6'1.') 417.6 lfl3~n. p -25.29 2.13 36.18
40 7." 16744 () h4311 47BO'l31 -3419.3 471.9 18452.7 -:>5.97 2.11 34.26
4 0 4." 160541 65719 4317910 -3471.9 426. L lR521.3 -26.67 7.14 34.35
49h. n 15154q 66070 4355021 -3525.9 430.4 18590.1 -21.37 2.1'1 34.43
4'l'l.0 146447 66 9 41 43 Q 2271 -35'11.0 434.R 18659.0 -27.49 2.20 34.52
5(')0." 13<)77 '5 6781'> 4429"59 -361'::>.4 40\9. ;> 18728.1 -27.13 2.20 34.61
50? " 1 31 901 D8h97 4467185 -3hfl9.1 443.6 18197.7 -2/).49 2.19 34.71
504. ,., 1:>4470 69 5'1 0 4504'150 -3741.1 44R.O 1 P867.;> -26.08 2.17 34.84
'i"h .11 11 6934 70499 454lh54 -379:'1.7 452.3 189:n. ? -25.99 2.16 35.06

.,



" '"

TABLE C-I. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

T""I' XE Vf ZE ox E DVE OLE DOXE DOVE OOZE
SFC FT FT FT FT IS EllS FT/S F TIS SQ FT/S SQ FT IS S Q

<jOA.O 109295 71398 45805'l'l -3845.7 456.6 1"OC7.5 -26.03 2.15 35.28
510.0 101551 72316 4618684 -3897.8 460.9 19078.2 -26.11 2.16 35.45
'i17.0 93703 73242 4b56912 -3'l50.2 465.2 1<J14".3 -26.29 2.19 35.59
514.0 85750 74177 4695281 -4003.1 469.7 1<J220.6 -26.57 2.23 35.78
51h.0 77691 75120 4733794 -4056.5 474.1 192<J2.4 -26.87 2.26 35.98
51 A. (1 69524 76073 4172451 -4110.5 478.7 19364.5 -27.12 2.30 36.16
570.0 61248 .77035 4811253 -4165.0 483.3 19437.1 -27.35 2.33 36.31
577.0 52864 78007 4850200 -4219.9 488.0 19510.0 -27.58 2.38 36.59
524.('\ 44368 78988 4889293 -4275.3 492.8 1<;583.4 -27.81 2.41 36.81
,)?f,.O 3')762 7'lcH8 4928534 -4331.1 497.6 19657.2 -28.03 2.42 37.01
')28.0 1'7044 80978 4967qz2 -4387.4 502.5 19731.5 -28.25 2.42 37.22
53n.0 18212 8198fl 5001460 -4444.1 507.3 1"806.1 -28.45 2.42 31.43
5~7.0 9767 83007 5047147 -4501.2 512.2 1"881.2 -28.65 2.44 37.66
534.0 201 84037 5086985 -4558.7 517.1 19956.8 -28.85 2.46 37.89
536.0 -8968 85076 5126974 -4616.6 522.0 20012.7 -29.03 2.48 38.10
')18.0 -18260 86125 5161116 -4674.8 527.0 20109.2 -29.20 2.51 38.31
540.0 -27668 87184 5201411 -4733.4 532.1 20186.0 -29.37 2.54 38.52
547.0 -37194 R8253 5241860 -4792.3 537.2 20263.2 -29.56 2.56 38.13
544.0 -46fl37 fl933] 528846') -4851.6 542.3 20340. q -29.77 2.56 38.93
546.0 -56600 90422 5329224 -4911.5 547.4 20418.8 -29.96 2.57 39.20
,)4fl.0 -6641H 91522 5370141 -4911.6 552.6 204<;1.3 -30.14 2.68 39.39
5')0.0 -76487 92633 5411215 -5032.1 557.9 20576.2 -30.33 2.60 39.50 t:::l

V1
n ')')7.0 -fl6612 93754 5452447 -5092.9 563.2 20655.3 -30.52 2.13 39.54 I

I ............ V1
...... S-II nUTROloRD ENGINE CUTOFF (ENGINE SOLENOID' V1

en
'i5? f>40 -R9827 94109 5465468 -5112.2 564.8 20619.9 -30.58 2.24 39.55 C>

I
V1

5-ll/c;-IVf\ SEPARHION CO""""ANO
')')1.')'10 -94284 946'H 5483459 -')136.1 566.4 20682.0 -26.fl7 1.60 -6.61

')54.0 -96856 94885 5493801 -5149.8 567.2 2067e.7 -26.87 1.54 -6.59
5')1'>.0 -107211 96023 ,)53'i174 -5203.5 570.3 20665.6 -26.87 1.54 -6.55
')58.0 -1l7672 97167 5576500 -51'57.5 573.5 20659.2 -27.19 1.62 1.42
'i60.0 -128743 98317 5617fl23 -5312.5 577.1 20670.1 -27.80 1.89 8.14
56? 0 -13 A'l2 6 99475 5659193 -5369.1 580.9 2068<;.3 -28.05 1.88 10.61
51'>4.0 -1491?O 100641 5700594 -5425.') 584.6 20711.5 -28.24 1.81 ll.02
566.0 -16062A 10lfH4 5742040 -54!!2.3 588.2 20733.6 -28.54 1.77 10.75
,)6A.0 -1711,49 102991 5783579 -5539.5 591.7 20755.2 -28.76 1.19 10.73
')10.('1 -182186 1041flO 5825060 -5591.1 595.3 20776.8 -28.81 1.84 10.87
'i77.0 -194('\'18 105315 5866636 -5654.8 5<)9.0 2079'!.5 -28.84 1.87 10.81
514.0 -705405 106577 5906254 -5712.6 602.8 20820.2 -29.00 1.89 10.87
')76.0 -216888 107786 5949917 -5770.8 606.6 20842.0 -29.15 1.94 10.86



TABLE C-I I EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

Tf"l!= XF YE lE ox E DYE OlF DI)XE DOVE OOZE
Sf(": FT FT FT FT IS FT/S F TIS F TIS SO HIS SO FT IS SO

<;71'i.1'\ -n 114Aq 109f)f)3 59'11672 -51'i29.1 610.6 20863.7 -29.21 2.02 10.82
'5A0.0 -24020<; 11077~ 603B71 -'5!lA7.6 614.7 20BA'5.3 -29.23 2.01 10.19
<;q;>. I' -2'5? 0'19 1114h? 601'5163 -5946.1 hltJ.A 20906.8 -29.31 2.01 10.11
C;q4.0 -2639B9 112104 6116998 -6004.9 623.0 20928.3 -29.45 2.06 10.14
5Ab.') -71605"1 1139'54 615R871 -6063.9 627 .1 2C949.A -29.'51 2.06 10.11
'5RA." -2AA;>45 115212 6200198 -6123.1 631.2 20971.2 -29.62 2.10 10.69
<;90." -'100<;50 116419 624?761 -6187.3 635.5 20992.6 -29.60; 2.15 10.68
59;>.0 -312914 111154 6284768 -6241.7 639.8 21013.S -29.10 2.19 10.69
<;'l4." -3;> <;517 11903R 6326817 -6301.2 644.2 21035.3 -29.19 2.21 10.10
0;91',. I) -:nAI19 120331 636A909 -6360.8 64A.1 21056.7 -29.89 2.23 10.10
<;'1"1.1'\ - 350'161 121633 6411')44 -6420.1 653.2 2107A.l -29.98 2.25 10.61
f,O().() -'163A6;> 127'144 64532;>1 -6480.8 6'51.7 21099.4 -30.06 2.26 10.63
61) ?o -'H6AR4 124264 64Q5441 -654').9 662.7 21120.6 -30.13 2.26 10.59
604.0 -390026 125593 6537104 -6601.3 666.7 21141.8 -30.22 2.25 10.51
606 ..... -4032 q'l 126'l-n 658(11)')fl -b661.!l 671.2 21H2.9 -30.30 2.24 10.56
f,OR.0 -416f,B 128?7'l 662?355 -6722.5 615.1 211A4.0 -30.36 2.25 10.5'0
1'.10.0 -4V11 79 129633 6664744 -67t'3.2 680.2 21205.1 -30.40 2.26 10.54
61;>.0 -443 q,)6 1'\0'19q 6701175 -6844.1 684.8 21226.2 -30.48 2.29 10.55
614.1'. -40;7<;51', 1'\2OB 6149649 -6905.2 689.3 21241.3 -30.59 2.30 10.56
616.1'\ -471427 133756 61Q2165 -6966.5 694.0 21268.4 -10.69 2.31 10.54
blP.(' -4A547? 13514 R 6834722 -7027.9 6<)8.6 212R9.4 -30.11 2.32 10.48
670.1) -499<;39 13655') 6811322 -1')89.5 703.2 21310.3 -30.83 2.32 10.44 t:::l

\J1
n 6:>:>.0 -<;13780 1370111 691°963 -7151.2 701.9 21331.2 -30.89 2.31 10.42 I
I -52'H44 1303R2 6962647 -7213.1 712.5 21352.0 -30.95 2.32 10.41

.............. 6?4.fJ \J1
N A7A.') - <;4761;> 141)811 70')5171 -1275.0 711.2 21372. e -31.01 2.34 10.39 \J1

cr>
6;>R. " -557744 142750 704fl138 -7337.2 121.fl 213(;3.5 -31.10 2.34 10.36 C>

I610.0 -5719fll 143699 700094<; -1399.4 126.5 21414.2 -31.11 2.33 10.33 \J1
63?I) -'iRAfl47 140;157 7131794 -7461.3 711.2 21414.9 -31.23 2.33 10.31
A'I4.("l -601R;>8 L4667.4 1111,AQ<; -7524.3 735.8 21455.5 -31.29 2.35 10.2Q
636.0 -61 694Cl 14'H(':) 1219616 -1587.0 740.6 21416.C -31.36 2.31 10.28
"d8.1) -63217A 1405g6 7262589 -7649.8 745.1 21496.6 -31.44 2.36 10.21
A40." -,.,475'1 q ISI0!>1 73(56) 2 -7712.7 750.0 21517.1 -31.51 2.35 10.25
1'.4 ?0 -66'1077 157<;'\1) 13411651 -7775. fl 7">4.1 21531.6 -31.58 2.35 10.23
A44.1'\ -67R647 1')4LV1 7391753 -7830.0 7'50.4 21558.0 -31.64 2.34 10.22
b46.n -6943'14 1'>')624 7434'11'9 -1902.4 764.1 21518.5 -31.11 2.33 10.22
,.,4Q.('I -71')752 1571"b 7478067 -1q~5.'l 160,.Q 215<;8.9 -31.19 2.35 10.22
651'\.0 - 776747 15~6Qq 752U Q S -BC'Z9.6 77'.5 21619.'1 -31.RR 2.'16 10.23
b0;7. " -74?17' If,12'if) 7'i64')44 -fl193.4 77fl.2 2163S.fl -31.96 2.37 10.24
"'''4. " -75 Q (,'1 161'111 7607844 -'1157.4 7fl3.f") 21660.3 - 32.02 2.39 IJ.23
A56.1) -77')')1)'1 1633'\' 71)5118" -!l 22 1.5 787.7 21680.1 -32.07 2.40 10.19
"''iQ.'l -7'11587 16406' 769451',7 -R2tJ'i.7 792.5 217Cl.0 -32.11 2.39 10.14
6f,fl.'1 - QO'H41 IM",)2 77H9q9 -834 0 .9 797.3 21721.1 -32.17 2.38 10.10
""'?I) -B749n 1681'5Z 7181 4 52 -13414.4 802.1 21741.5 -32.26 2.37 10.08

.,'



"

TABlE C-I, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TlMI' )(f VF ZE ox E DVE OlE OOXE DOVE DOZE
SFf: FT FT FT FT IS FT/S FT/S F TIS SO FT/S SO FT IS S Q

664.0 -841800 169760 7824955 -8479.0 806.8 21761.6 -32.35 2.39 10.08
666.0 -858823 171379 7868498 -8543.7 811.6 21781.8 -32.39 2.40 10.09
661'1.0 - 875975 1730')7 7917082 -8608.5 816.4 21802.0 -32.40 2.40 10.08
670." - 893257 174645 7955706 -8673.3 821.2 21822.1 -32.43 2.39 10.01
677.0 -'H 0669 17629'2 7999371 -8738.3 826.0 21842.2 -32.52 2.39 10.02
674.0 -92821 0 177948 8043015 -8803.5 830.8 21862.2 -32.64 2.40 9.99
676.0 - 945883 17961 S 8086819 -8868.9 R35.6 21882.2 -32.15 2.42 9.97
678.0 -963686 181291 8130604 -8934.3 840.4 21902.1 -32.75 2.44 10.00
680.0 -98162'1 182976 8174428 -8999.8 845.3 21922.1 -32.69 2.45 10.02
687.0 -99Cl685 184672 8218292 -9065.1 850.2 21942.2 -32.65 2.45 10.03
684.') -1017880 186377 8262197 -9130.4 855.1 21962.3 -32.66 2.44 10.03
6ll6.0 -1036707 188092 8306141 -9195.8 860.0 21982.3 -32.68 2.43 10.0~

M8.0 -1054664 189817 8350126 -9261.1 1:164.8 22002.4 -32.69 2.43 10.04
690. o. -1073251 191552 8394151 -9326.5 86<;.7 22022.5 -32.69 2.41 10.04
692.0 -1091970 193296 8438216 -9391.9 874.5 22042.6 -32.71 2.43 10.05
694.{l -Ill 0819 195050 8482321 -9457.3 879.4 22062.6 -32.73 2.41 10.08
691'>.0 -112 9799 196814 8526467 -9522.8 884.4 22082.8 -32.74 2.45 10.09
698.0 -114891 () 198581 8510652 -9588.3 889.2 22103.0 -32.75 2.49 10.11
700.(' -1168151 200311 8614818 -9653.8 894.1 22123.2 -32.76 2.50 io.n
707.0 -1187524 2()2164 8659144 -9119.3 899.0 22143.5 -32.76 2.40 10.15

5-1 V8 1 ST GUIDANCE CUTOFF t::l
n 103.7hO -1204587 203141 8697919 -9176.6 903.? 22161.2 -32.71 2 .17 10.17 V1

I
I .............. V1

\.N 704.0 -120707'1 203961 8103452 -9184.1 903.8 22162.0 -26.38 2.03 -4.17 V1

1"6.0 -1726645 105118 8147151 -9834.3 901.2 22141.5 -24.95 1.66 -11.18 O"l
0

7118.0 -114h166 701596 8792018 -9884.3 910.5 2211':j.0 -24.92 1.66 -11.23 I
V1

71 O. 0 -1266184 209420 8836232 -9934.2 913.9 22096.6 -24.90 1.66 -11.26
712.0 -12Jl610' 211251 88804')2 -9983.9 917.2 22014.1 -24.81 1.65 -11.32

PARKING ORBI T INSIORTtON
113.760 -1304('46 7128'>3 8919231 -10027.1 920.1 22054.1 -24.85 1.65 -11.31



TABLE C-I I. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE

TT'1~ '<s VS lS OXS rws f1Z S ooxs onvs OOlS

s"r "1"1 "1'4 N'1 FT IS "TIS FT/S FT/S SO FT/S SQ FT IS SQ

r;tJlOtlNCF RFFFRENCF RElEtlSf:
-1~.0~1l 3441. '\;>2 9.22 f\ -2.994 0.0 413.6 121'5.0 -0.01 -0.04 0.01

-lA.0 3441.372 9.7 Q 4 -2.190 -0.1 413 .6 121'5.0 -0.01 -0.04 0.01
-I '5.0 3441. 3;>;> 'J.3&2 -2.581 -0.2 413.'5 1215.1 -0.01 -0.04 0.01
-14.0 "i441.322 9.4V' -2.111 -0.3 413.'5 1215.1 -0.07 -0.04 0.01
-1 "i. n "i441."\?2 9.491\ -2.1Al -0.3 413.4 121'5.1 -0.01 -0.04 0.01
-12. n 3441.322 9.566 -1.951 -0.4 413.4 1215.1 -0.01 -0.04 0.01
-11.0 "i441.322 9.63'5 -1.141 -0.5 413.3 1215.1 -0.07 -0.04 0.01
-1".0 '1441.172 0.103 -1.531 -0." 413. "i 121'5.1 -0.01 -0.04 0.01
-9.0 3441.321 9.111 -1.321 -0.1 413.2 1215.1 -0.'J1 -0.04 0.01
- R.n 3441.'\21 9.A39 -1.112 -0.'3 413.2 1215.2 -0.01 -0.04 0.01
-7.0 '\441.171 9.907 -0.91"7 -0.9 413 .2 1215.2 -0.07 -0.04 0.01
-6.0 3441.321 a.a7'; -0.692 -0.9 413.1 1215.2 -0.01 -0.04 0.01
-'5. n 3441.3?1 lC'. 043 -0. 4A 2 -1.0 413.1 121'5.2 -0.07 -0.04 0.01
-4.(1 3441.321 10.11 1 -'1.212 -1.1 413.0 1215.2 -0.07 -0.04 0.01
- 3.0 3441.321 10.178 -0.062 -1.2 413.0 1215.2 -0.07 -0.04 0.01
- ::'.f' ':\441.320 10.246 ').14f\ -1.3 412.0 1215.2 -0.01 -0.04 0.01
-1.1" 3441.320 10.314 0.3';8 - 1.4 412.9 1215.3 -0.07 -0.04 0.01

0.'1 3441.320 10.387 0.567 -1.5 412.8 1275.3 -0.07 -0.04 0.01
0
V1

FI~ST '10TlOI\l I
r> I-'

I 0.7';0 3441.320 10.399 ') .620 -1.5 412.8 121'5. '3 1.90 -0.04 0.01 V1
I-' V1
.t:' 01

<=>
I

ql\R T OF T1 '4F "III SF 1 V1

'1.51\0 3441.'170 1'J.4?? D.ARa -0.2 412.A 1275.3 3.22 -0.12 0.06

1.0 3441.320 10.450 1).177 1 .ll 412.7 1275.3 4.89 -0.13 0.13
7.!' 3441.171 11. 'j 1 A 'l.'l'l7 B.l 412.7 1215. '5 1.0R o.n 0.22
3.') 3441.323 11.586 1.107 15.3 413.2 1275. B 7.n J.73 0.24
4.'"1 1441. VI, I n .654 1.401 n.7 414.0 1276.0 1.47 0.85 0.21
'i. '"I '1441. no 11. 7 22 1.1'.17 30.2 414.8 1216.1 1.67 0.81 0.14
6.f' 3441.335 1!'.791 1.A ?1 3B.0 41'i.7 1276.3 7.86 (1.81 O.Ob
7.0 3441.342 1 '). S5 Cl 2.J 31 45."1 416.5 121t.3 8.06 0.81 -0.03
R.O 3441.1'i0 10.q?A 2.241 54.1 417.4 1216.2 8.22 0.86 -0.14
a." 3441.3AQ 10. q97 2.457 62.3 418.2 1276.0 8.H D.B3 -0.24

1".0 H41.31l 11. 066 2.61'.7 10.6 41Q.l 121'5.1 8.56 0.75 -0.35
1 1• " "-4'.1.3Ft1 11. 135 ? 811 1'1.1 419.7 1275.3 R.11 0.48 -0.43
1?" 3441.396 11.704 3.087 81.9 420.0 1214. CJ B.87 0.20 -0.39
1,.'"1 3441.411 11.273 3.297 96.7 420.1 1214.'i 9.03 0.03 -0.31
14.f'1 1441.42'3 11.342 3.501 105.7 420.1 1214.3 9.23 -0.16 -0.23

,A
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TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

TI""F xs YS lS oxs OYS OlS OOXS OOYS OOlS
5FC NM NM NM HIS FT/S FT/S FT/S SQ FT/S sa FT IS SQ

1';.0 3441.446 11.411 3.716 115.2 419.8 1214.1 9.42 -0.32 -0.12
11'>.0 3441.466 11.480 3.926 124.8 419.4 1274.0 9.63 -0.40 0.01
17 .0 3441.481 11.549 4.136 134.3 419.0 1214.1 9.84 -0.43 0'.15
18.0 3441.510 11.618 4.345 144.0 418.6 1214.3 10.10 -0.44 0.30
19.0 3441.535 11.687 4.555 154.2 418.2 1274.1 10.38 -0.42 0.48
20.0 3441.561 11.156 4.765 164.8 417.8 1275.3 10.66 -0.39 0.61
?I.O 3441.588 11.825 4.915 175.5 411.4 1276.0 10.92 -0.31 0.84
n.o 3441.618 11.893 5.185 186.6 411.0 1217.0 11.16 -0.39 1.01
:n.o 3441.650 1l.962 5.395 197.9 416.6 1218.1 1l.43 -0.41 1.11
74.0 3441.683 12.030 5.606 209.4 416.2 1279.3 11.69 -0.44 1.34
75.0 3441.119 12.099 5.816 221.2 415.1 1280.1 11.93 -0.45 1.52
76.0 3441.156 12.161 6.021 233.2 415.2 1282.4 12.18 -0.45 1.12
77.0 3441.7% 12.235 6.238 245.5 414.8 1284.2 12.44 -0.46 1.94
78.0, 3441.837 12.304 6.450 258.1 414.3 1286.3 12.69 -0.46 2.16
29.0 3441.881 12.372 6.662 210.9 413.8 1288.6 12.96 -0.46 2.40
30.0 3441.976 12.440 6.814 284.0 413.4 12eH.1 13.23 -0.46 2.66
31.0 3441.914 12.508 1.081 297 .3 412.9 1293.9 13.50 -0.46 2.94
32.0 3442.024 12.516 1.300 311.0 412.4 1297.0 13.19 -0.41 3.25
H.O 3442.076 12.644 7.514 324.9 412.0 1300.4 14.01 -0.41 3.59
34.0 3442.131 12.111 1.128 339.1 411.5 1304.2 14.34 -0.46 3.94
35.0 3442.188 '12.119 1.943 3'53.5 411.0 1308.3 14.61 -0.44 4.34
36.0 3442.247 12.847 8.159 368.3 410.6 1312.9 14.88 -0.42 't.17 t:::I

V1n '17.1) 3442.309 12.914 8.375 383.3 410.2 1317.9 15.16 -0.40 5.21 I
I

3~.0 3442.314 12.982 8.593 398.5 409.8 1323.3 15.44 -0.38 5.66 .......... V1
V1 )9.0 3442.440 13.049 8.811 414.1 409.4 1329.2 15.72 -0.37 6.15 V1

en40.0 3442.510 13.116 9.030 430.0 409.0 1335.6 16.01 -0.37 6.65 0
41.0 3442.582 13.184 9.251 446.1 408.6 1342.6 16.29 -0.37 7.19 1

V1
47.0 3442.657 13.251 9.412 462.5 408.~ 1350.0 16.56 -0.38 1.76
43.0 3442.734 13.318 9.695 479.2 407.<;1 1358.1 16.82 -0.38 8.34
44.0 3442.815 13.385 9.919 496.1 401.5 1366.1 17.01 -0.31 8.94
45.0 3442.898 13.457 10.145 513.3 401.1 1316.0 17.31 -0.35 9.55
46.0 3447.983 13.519 10.312 530.1 406.8 1385. e 17.54 -0.32 10.14
41.0 3443.012 13.586 10.601 541l.3 406.5 1396.2 11.17 -0.30 LO .13
48.0 3443.164 13.653 10.832 566.2 406.2 1401.3 18.00 -0.27 11.34
49.n 3443.259 13.12n 11.064 584.3 405.9 1418." 18.23 -0.25 11.96
50.0 3443.356 13.197 11.299 602.1 405.7 1431.2 18.48 -0.25 12.60
51.0 3443.451 13 .853 11.535 621.3 405.4 1444.2 18.12 -0.26 13.29
52.0 3443.561 13.920 11.114 640.1 405.1 1451• ., 18.96 -0.28 14.03
5'1.1) 3443.6611 13.981 12.015 65<;1 .1 404.8 1472.3 19.17 -0.31 14.19
54.0 3443.118 14.053 12.2<;9 678.4 404.5 1481.5 19.31 -0.32 15.51
<;<;.0 3443.891 14.121) 12.5n5 691.8 404.2 1503.5 19.56 -0.32 16.38
56.0 3444.008 14.186 12.754 111.4 403.9 1520.2 19.71 -0.31 17.17
51.0 3444.177 14.253 13.005 137.2 403.l: 1537.8 19.85 -0.30 11.91



TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

rr"'F; xs '1'<; 1S I)XS OVS OZ S DDXS DOYS oozs
<;E'~ N"I N .... /oj.., FT IS FT/S FT IS FT/S SQ FT/S SQ FT IS S Q

":>fl.0 "444.~50 14.31CJ ll.260 7":>7.1 403.2 1556.2 ;;to. 00 -0.28 18.78
<;<).(1 1444.376 14.3R6 13.511\ 777.2 403.0 1575.4 20.14 -0.25 19.61
6/).0 "444.506 14.452 13.77CJ 7CJ7.4 402.7 1595.4 20.28 -0.23 20.44
I'll./) 1444.639 14.511'1 14.041 817.7 402'.5 H::16.3 20.42 -0.19 21.27
6'. 'l 3444.775 14.":>R4 14.311 838.2 402.3 1638.0 20.53 -0.14 22.13
h3.0 3444. CJ15 14.651 14.5R2 858.g 402.2 1660.5 20.64 -0.09 22.96
h4.('\ '\445.1)58 14.717 14.857 879.4 402.1 1683.9 20.67 -0.04 23~79

6<;.0 3445.'04 14.7R3 15.136 900.0 402.1 1708.1 2'0.67 0.01 24.60
61-,.0 3445.354 14.84'l 15.420 CJ20.7 402'.2 1733.1 20.65 0.08 25.40

MACH
66.ROO 3445.476 14.902 15.649 937.2 402.3 1753.6 20.64 0.14 2b.04

67.0 3445. <;07 14.915 15.707 '141.3 402.3 1758.9 20.63 0.15 26.20
68.0 "445.664 14.987 15.90 8 961.9 402.5 1785.4 20.60 0.21 26.99
6CJ.0 3445.824 15.048 Ib.2CJ5 982.5 402.7 1812.9 20.57 0.27 27 .82
70./1 1445. CJ87 15.114 16.5<)5 1003.1 403.0 1 841.1 20.58 0.32 28.73
71.0 344/).154 15.180 16.901 1023.7 403.3 1870.4 20.58 0.34 29.68
7'. ('\. 1446.174 15.247 17.211 1044.2 403.6 19'00.6 20.60 0.30 30.67
73.(1 344 ..... 4CJ"l 15.313 17.526 1064. 'I 403.8 1'l31.8 20.64 0.22 31.72
74.(1 ~446.675 15.380 17.'147 1085.5 404.0 1964.0 20.64 0.13 32.85
75.n 3446.'\55 15.446 18.173 1106.1 404.1 1997.5 20.62 0.05 34.01 t:::l

Vl
("'") 71-,.(1 3447.03CJ 15.":>13 1fl.504 1126.7 404.1 2032.1 20.57 0.01 3").18 I

I 77.n 3447.226 15.579 18.842 2067.9 20.49 0.02 36.38
............ 1147.2 404.2 Vl

O"l 7R. I') 3447.416 15.646 19.H15 1167.6 404.2 2104.9 20.40 0.10 37.58 Vl
O"l

70.0 3447.610 '15.712 lCJ .535 1187.CJ 404.4 2143.0 20.29 0.27 38.79 0
IflO. n 3447.'107 15.77CJ 1q .'1q 1 1208.1 404.8 2182.5 20.16 0.52 40.01 Vl

ill. ('\ 3448.008 15.fl46 20.253 1228.2 405.5 2223.1 20.05 0.82 41.22
fl2.!" 344'1.212 15.912 20.622 1248.2 406.5 2264.<; 19.q9 1.18 42.38

....... XI .... U.... ~VNA .... tC p~F<;SURE

87.61)(1 344fl.336 1,).CJ<;3 20.fl47 1260.2 407.3 2290.5 19.98 1.37 43.00

il"2.1) 344'l.41Q 15.979 20.99Q 1268.2 407.9 2307. e 20.01 1.50 43.42
R4.1'\ 344'1.'>?9 16.047 21.3A" 128 fl. 3 409.5 2351.7 20.11 1.74 44.36
R'i.n 344~."l43 16.114 21.773 1308.5 411.2 2396.4 20.30 1.86 45.22
~6.'l 3449.I)Af) 11,.18" 27.171 13"8.9 413.0 2442.C 20.56 1.86 46.00
R7.n 344CJ.?BO 16.250 22.571 1349.6 414.8 248e.4 20.90 1.70 46.68
~~.,., 1440.5(14 1/).310 22.ClCJO 1370.7 416.3 25315.4 21.2'1 1.45 47.31
'\Q.O 344<).737 16.387 21.411 1392.2 417.6 2'581.0 21.69 1.15 4-7.96
'1('.(1 144'1.962 16.456 23.84(\ 1414.0 418.7 2631.3 22.08 0.84 48.63
01.0 345n.l07 16.52'> 24.277 1436.3 419.4 268C.3 22.42 0.58 4-9.33
07. 'l 3450.435 16.5<)4 24.773 14'58.8 419.9 2130.C 22.71 0.35 50.09

,l

"
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TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

TlMF xs vs lS oxs ovs oz S ooxs OOYS OOZS
SFC NM NM NM FT/S FT/S FT/S F TIS SQ Fl/S SQ FT/S sa

9:'1.0 3450.611 16.663 25.176 1481.6 420.1 2780.5 22.93 0.14 50.94
94.0 3450.923 16.132 25.638 1504.6 420.1 2832.0 23.08 -0.04 51.87
95.0 3451.172 16.801 26.108 1527.7 420.0 2884.4 23.15 -0.22 52'.90
96.0 3451.1,.26 16.871 26.587 1550.8 419.1 2931.9 23.14 -0.31 SIt.04
91.0 3451.683 16.940 21.015 1573.9 419.3 2<J92.5 23.05 -0.46 55.29
9A.0 3451.944 17.009 27 .572 1596.9 418.8 3048.5 22.94 -0.53 56.55
99.0 3452.209 11.071 28.079 161<J.7 418.2 3105.6 22.79 -0.57 57.83

100.0 3452.411 17.146 28.595 1642.4 417.6 3164.1 22.62 -0.58 59.12
101.0 3452.149 17.215 29.120 1665.0 411.1 3223."1 22.47 -0.54 60.39
H1;>.0 3453.025 11.28~ 29.656 1681.4 1,.16.5 3284.9 22.33 -0.50 61.62
10~.0 3453. ~05 17.352 30.202 1709.6 416.0 3341.1 22.22 -0.45 62.80
104.0 3453.588 11.420 30.758 1131.8 415.6 H10.5 22.14 -0.36 63.97
105.0 3453.875 17.489 31.324 1153.9 415.3 3475.0 22.10 -0.27 65.14
106.0, 3454.165 17.557 31.902 1776.0 415.1 351,.0.1 22.08 -0.15 66.25
107.0 3454.459 17.625 32.490 1798.1 415.0 3(:01.5 22.08 -0.02 67.35
108.0 3454.757 17.694 33.089 1820.1 415.1 3675.1,. 22.10 0.10 68.46
109.0 3455. O'i 8 17.762 33.700 1842.2 415.2 3144.4 22.13 0.18 69.55
110.0 3455.363 17.830 34.322 1864.4 415.3 38110.5 22.15 0.21 70.64
111.0 3455. ,.,72 17 .899 34.955 1886.5 1,.15.5 3885.1 22.17 0.20 71.74
112.0 3455. Cl84 17.967 35.601 1908.6 415.1 3CJ58.1 22.16 0.11 72.88
113.0 3456.300 -18.03i> 36.258 1930.8 415.8 1,.031.5 22.17 0.11 71t.02
114.0 3456.620 18.104 36.928 1952.9 415.9 U06.1 22.18 0.07 75.15 t:::l

n 115.0 3456.943 18.172 37.610 1975.1 416.0 4181.8 22.22 0.06 76.31
V1
I

I 116.0 3457.210 18.241 38.304 1997.1,. 416.1 4258.1 22.26 0.09 71.50 .......... V1""-J 117.0 3457.600 18.309 39.012 2019.7 416.2 4336.8 22.32 0.14 78.70 V1
llA.O ~451.Cl35 18.378 39.732 2042.0 416.4 41016.1 22.35 0.20 79.91 en

a
119.0 3458.273 UI.441 40.465 2064.3 416.6 4496.1 22.32 0.26 81.16 I

V1120.0 3458.614 18.515 41.212 2086.5 416.8 4518.5 22.24 0.30 82.109
121.0 3458.959 18.584 41.973 2108.6 417 .1 4661.1 22.07 0.31 83.82
127 .0 3459.308 18.652 42.747 2130.6 417.4 4146.2 21.87 0.30 85.15
123.0 3459.661 18.721 43.535 2152.3 417.1 4832.0 21.66 0.28 86.50
124.0 3460.011 18.790 44.337 2113.9 418.0 4919.1 21.48 0.25 87.87
125.0 3460.376 18.859 45.154 2195.3 418.2 5C01.8 21.35 0.23 89.34
126.0 ~460.n9 18.928 45.986 2216.1 418.4 5091.<;; 21.29 0.23 90.81
127.0 3461.106 18.996 46.832 2231.9 418.1 518<J.6 21.28 0.21t 92.40
128.0 3461.416 19.065 41.694 2259.2 418.9 5282.1 21.32 0.19 93.85
1;>9.0 3461.849 19.134 48.571 2280.5 419.1 5311.3 21.39 0.34 95.30
130.0 3462.221 19.203 49.464 2301.9 419.5 5473.3 21.45 0.33 96.14
131.0 3462.601 19.212 50.373 2323.4 419.8 5510.8 21.51 0.33 98.18
l~;>.O 3462.991 19.341 51.298 2344.9 420.1 56Ml.1 21.56 0.35 99.62
13~.0 ~46~.319 19.411 52.239 2366.5 420.4 5710. C 21.59 0.30 101.08
n4.0 3463.170 19.480 53.191 2388.1 420.8 5811.9 21.63 0.32 102.55
l"1').n 3464.165 19.549 54.172 2409.1 421.0 5975.1 21.61 0.21 101t.02



TAl3L.E C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)
TI"'''' xs YS lS DXS OYS nzs ooxs ODYS ODZS

SFC ~M Ill'" NM FT/S HIS FTIS F T IS SO FT IS SQ HIS SQ

S-IC CFNTF~ !'-NGI"'f CUTOFF (ENGINF SOLENOID)
1'15.11,0 1464. V9 19.560 54. '13(1 7411.2 421.0 59'11.8 71.68 0.20 104.26

1'If,. n 1464. "i6 3 19.61'1 55.164 7425.6 421.2 H11.1 10.41 0.21 82.99
1'17.0 1464. %3 19.688 56.110 2436.0 421.4 6154.7 11).42 0.01 84.11
nil." 141,5.11,5 19 .757 51.190 2446.4 421.3 6239.3 10.43 -1).08 85.21
1 '1q. f) 141,5.11>8 1<).876 58.223 2451,.8 421.3 6325.1 10.44 -0.08 86.31
140.r"\ 3466.1 B 19.1196 59.711 2461.3 421.1 6411.1 10.49 -1).25 87.50
141.0 146&.5110 19.965 61.134 2477.8 420.8 6499.7 10.53 -0.23 88.71
147.1' 1466.9R9 20.034 &1.411 2488.3 420.7 6589.0 10.59 -0.16 89.86
141.0 1467.199 70.101 62.501 2498. 9 420.4 6679.4 10.65 -0.28 90.97
144.0 3467.811 70.111 63.610 2509.6 420.1 6771.6 10.12 -0.12 92.13
145.0 1463.275 21'.242 64.1'12 2520.3 420.2 6864.2 10.84 -0.07 93.41
140.0 346"!.641 ;>0.311 &5.no 2531.1 470.2 6958.2 10.89 -0.02 94.53
147.!) 346 9.0<;8 Z'J.HO ,>1.J?2 <.'542.1 4?C .1 10'53.4 10.95 0.02 95.13
14R.1" 346'?478 2:).44Q 68.1Q L ?5<;3.1 470.2 714".8 11.07 0.06 96.99
149.(1 1469.899 2:1.518 69.316 2564.2 420.2 1241.4 11.18 0.0<) 98.28
15 t1. 1"\. 'I/.1".3?2 21.58'1 7'1.517 2575.4 470.1 7346.4 11.29 0.11 99.60
151.0 3470.741, 70.657 1L.7'I4 <.'566.7 420.5 1446.6 11.41 0.14 100.93
152. I' 3411.173 2').72& 73. J 28 2 <;9 8.2 420.6 7548.2 11.53 0.14 102.28
151.1' 1471.1,02 20.795 74.279 2609.8 420.8 7650.5 11.66 0.18 103.60 t:::l

V1
("") 154." 347?'117 20.81,4 75.547 262L.5 42~.q 7154.8 11.79 0.14 104.92 I

I 155.0 3472.4&5 2a.934 7&.832 2631 • ." 421.0 7860.6 11.94 0.13 106.56 I--'
I--' 1...'1
00 1<;1,.1"\ 141?. 'lQO 21.003 1fl.134 2645.3 421.2 7967.7 12.12 ').05 1;)1.99 V1

CJ'
1. ';7.'" 1473.135 71.1)7:' 7'l.455 21,57.5 421.7 8C76.5 lZ.33 0.01 109.43 0
15"!.n 1473.174 21.142 ql).7'H 2&10.) 421.3 8186.~ 12 .59 0.16 111.10

I
V1

15Q.t1 3474.214 21.211 R7.150 2682.6 421.5 8298.8 12.84 0.28 112.13
11,0.0 3474.6<;7 21.?R n fn.525 2695.6 421.7 8412.3 13 .11 0.L4 114.32
1hi. () 147<;.104 71.350 34.'l25 270fl.9 421.8 8527.4 13.51 0.13 115.91

S-IC nUT'InAQO F~';I'JF CUTOFF ( F ",r, 1 ~E S CL E"4rJ' f) I
161.611:' '1475. "\80 71.394 '15.'101 ?Tn.4 421.9 85<;<;.6 13.73 -).11 116.89

11'> 7. n 1475.55('1 71.410 86.335 2 716.'1 471. <; fl t2 1. C -3Cl.14 -0.09 3.47

<;-1 C I <;- II S~OARAT,n'J CnM~A'Jn

167.31'1 1415.6'1,'1 21.441 '16.176 2707.5 421.<; 9f,7H.l -30.34 -('I. 11 3.47

1£,4.'1 347'>.434 21.<;5A R'J.176 26 <;(,.2 421. ,,> 'If"'''. C -·iO.34 -0.19 3.4&
11'>"'." 3477.290 71.697 °2.027 ?5'l'l.9 421'~ %4&. 8 -2'5.LL -').1 q 1'>. :n
I£, 'I. n 147A.146 71.'115 'l4.A74 2'i51.1 4?'J.'! fl til? f -n.45 -J.I'. III .'l1
171.'1 347'1.<)70 ? 1 • Q 74 <17.73Q 7 S04 .') 1~2~ .4 in??4 -22.2] -:1.17 22.1!!

." -I
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TABLE C- II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TT"4F xs VS IS DXS flVS DI S nDXS DDYS DOlS
SFC NM NM "1M HIS HIS HIS FT/S SQ HIS SQ FT IS SQ

177.0 3479.796 22.112 100.617 2460.6 420.1 8168. C -22.01 -0.16 22.69
174.0 3480.599 22.250 103.511 2416.8 419.7 8813. 8 -21.89 -0.16 23.01t
176.0 34Al.3R7 22.l88 106.420 2373.0 419.4 8860.0 -21.83 -0.17 23.12
1711.0 3482.161 22.526 109.343 2329.4 419.0 8906.1t -21.77 -0.11 23.23
1110.0 3482.920 22.664 112.283 2285.9 418.1 8<;53.0 -21.11 -0.15 23.33
182.0 3483.666 22.802 115.237 2242.5 418.4 8<;99.7 -21.64 -0.14 23.43
1114.0 3484.397 22.Q40 118.207 2199.3 418.1 9046.1 -21.58 -0.15 23.52
186.0 3485.114 23.077 121.193 2156.1 417.8 9093.8 -21.53 -0.15 23.60
1R8.0 l485.816 23.215 124.194 2113.1 417 .5 9141.1 -21.48 -0.15 23.67
190.0 3486.50'5 23.352 127 .211 2070.2 417 .2 9188.f -21.40 -0.15 23.78
197.0 3487.179 23.489 130.243 2027.4 416.1l <J236.3 -21.32 -0.15 23.90
194.0 3487.1139 23.627 133.291 1984.8 416.5 'l284.2 -21.24 -0.15 24.05
l'H,.('l 348B.4116 23.764 136.35'5 1942.4 416.2 9332.5 -21.14 -0.16 21t.19
198.0 3489.118 23.901 139.435 1900.2 415.9 <J381. C -21.03 -0.16 21t.33
2( 1).0 348Q.737 24.037 142.531 18')8.0 415.5 9429. <; -21.12 -0.16 24.50
202.0 3490.341 24.174 145.643 1815.6 415.2 9479.0 -21.22 -D.15 24.65
204.0 3490.932 24.311 148.771 1773.3 414.9 9528.4 -21.07 -0.18 21t.70
206.0 3491.50q 24.447 151.915 1731.6 414.4 9571.1 -20.52 -0.24 24.51
708.0 3492.072 24.584 155.076 1691.4 413.9 9626.5 -19.60 -0.32 24.21
710.0 3492.622 24.720 158.253 1653.2 413 .1 9674.1 -18.11 -0.39 23.94
212. (\ 349l.160 ;>4.856 161.445 1616.5 412.3 9122.4 -17.90 -0.42 23.65
214.0 3493.687 24.991 164.653 1581.2 411.4 9769.5 -17.36 -D.43 23.1t8 t::::I

V1
(""'") 716.0 3494.201 25.176 167.876 1546.8 410.6 9816.4 -17.06 -0.43 23.43 I

I 71A.1) 3494.705 25.261 171.115 1512.8 409.1 9863.3 -16.88 -0.43 23.41t .......... V1
lD 720.0 349').197 25.396 174.370 1479.1 408.8 9910.3 -16.87 -0.43 23.54 V1en727.0 3495.679 25.531 171.639 1445.3 407.9 9957.5 -16.92 -0.43 23.68 0

774." 3496.14Q 25.665 1'10.925 1411.4 407.0 10005. C -16.96 -0.44 23.83 I
V1

726.0 3496.608 25.799 184.226 1377.4 406.1 100'52.8 -16.99 -0.44 23.97
2711.0 3497.05'> 25.932 B7.543 134'\.3 405.3 1010C.9 -17.01 -0.44 24.10
730.0 3497.492 26.065 190.875 1309.3 404.4 10149.2 -17.01 -0.43 24.23
2'\7.0 '\497.917 76.198 194.224 1215.2 403.5 10191.8 -17.01 -0.43 24.35
734.0 349il.332 26.331 197.589 1241.2 407.6 10246.6 -17.02 -0.44 2"".46
;:>36." l49'1.734 76.46l 200.'HO 1207.1 401.7 10295.7 -17.04 -0.45 24.59
BII .0 3499.126 26.595 204.367 1173.0 400.8 10345.0 -17.05 -0.45 24.71
740.0 l499. ')07 2".727 207.780 1138.8 399.9 10394.5 -17 .07 -0.43 24.85
l42.!) 3499.876 26.R59 211.210 1104.6 399.0 10444.4 -17.10 -0.42 25.00
244.n 351)0.234 2". Q90 214.656 1010.3 lQ8.1 10494.6 -17.11 -0.44 25.14
246.0 3500.580 27.121 218. 118 1036.1 397.2 10545.0 -17.13 -0.44 25.27
74"1.0 l500.916 21.251 221.5911 10n.8 39b.~ 105<;5.7 -11.14 -0.44 25.40
2<;0.0 3501.240 2 7 .382 225.094 967.4 395.4 10646.7 -17.15 -0.43 25.55
25;>.n "'\501.553 n.512 228.607 933.1 394.6 10t,97.<; -17.18 -0.43 25.70
254.0 3501.854 27.641 232.136 898.6 39'3.7 10149.4 -17.21 -0.45 25.82
:>')6.0 3502.144 27.171 235.6113 B64.2 392.8 10801.2 -11.24 -0.44 25.95



TABLE C- II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (COOT.)

TIIolF xs VS IS 01(S OVS OZ S OOXS OOYS OOlS
SFC N~ NM N"! HIS FT IS FT IS FT/S SQ FT IS SQ FT/S SQ

75A.1) 1507. 4? 3 27.900 239.247 829.6 391.9 10853.3 -17.27 -0.43 20.11
2bO.1" 3502.690 28.029 242.828 795.0 391.0 10905.1 -17.30 -0.43 20.20
U.7.0 3502.946 28.157 246.426 760.3 3''10.1 10958.4 -17.33 -0.45 20.42
21'>4.0 3503.191 28.285 250.042 725.6 389.2 11011.4 -17.35 -0.45 26.51
766.0 3503.424 28.413 253.675 690.9 388.3 11064.1 -17.37 -0.43 26.14
268.0 3503.646 28.541 257.326 656.1 387.4 11118.3 -17.40 -0.41 26.91
270. f) 3503. '156 28.669 260.995 621.2 386.6 11172.3 -17.42 -0.42 27.06
717.0 3504. 055 28.796 264.681 586.3 385.7 11226.6 -17.43 -0.44 27.19
774.0 3504.242 28.922 268.385 551.4 384.8 11281.1 -17.46 -0.44 27.34
716.0 3504.418 29.049 272.108 516.4 384.0 11336.0 -17.51 -0.42 21.51
778.0 3504.582 29.175 275.848 481.3 383.1 1l3'H.2 -17.55 -0.41 27.69
780 .0 3504.734 29.301 279.607 446.1 382.2 I11t46.8 -17.60 -0.43 21.85
287.0 3504.876 2"1.427 283.384 410.8 381.4 11 ~02. 6 -17.65 -0.44 28.00
284.0 3505.005 29.552 2H.179 375.4 380.5 11558.8 -17.69 -0.44 28.17
786.0 3505.123 29.677 290.993 340.0 379.6 11615.3 -17.72 -0.43 28.34
788.0 35C5.229 29.802 294.826 3)4.5 378.7 11672.2 -17.74 -0.41 28.50
2Cl0.0 3505.321 79.927 299.677 2(,8.9 377.9 11 729.4 -17.77 -0.41 28.66
292.0 3505.406 30.051 302.547 231.3 377.0 11786.9 -17.81 -0.42 28.84
794.0, 3505.477 30.175 306.437 197.5 176.2 11844.1 -17 .81 -0.42 29.02
296.0 1505.536 30.299 310.345 161.7 375.3 11903.0 -17 .92 -0.42 29.19
;>98.0 3505.583 30.422 314.273 125.8 374.5 11961.5 -11.97 -0.42 29.36 t::l
300.1') 3505.619 30.545 318.219 89.8 371.6 12020.4 -18.02 -0.42 29.53 V1

n 307.0 350'>.642 30.668 322.186 53.6 312.7 12019.1 -18.07 -0.42 29.71 I

I I--'
N 304.0 3505.654 30.790 326.172 17 .4 311.9 12139.3 -18.12 -0.42 29.89 V1
Cl 306.0 3505.654 30.913 330.177 311.0

V1
-18.9 12199.3 -18.16 -0.42 30.07 O"l

30R.0 3505.641 31.035 334.203 -55.3 310.1 12259.6 -18.21 -0.42 30.26 Cl
I

310.0 3505.617 31.156 338.248 -91.9 369.3 12320.3 -18.28 -0.43 30.45 V1

317.0 3505.581 31.278 342.313 -128.5 308.4 12381.4 -18.34 -0.43 30.03
314.1) 3505.533 'H.399 346.399 -165.3 367.5 12442.<; -lA.40 -0.42 30 .82
316.(\ 1505.472 31.520 350.505 -202.2 366.7 12504.1 -1 A.45 -0.40 31.01
llR.O 3505.399 31.640 354.631 -23'1.2 365.9 12566.9 -18.49 -0.40 31.20
370.0 3505.31') 31.761 358.71A -276.2 365.0 1262".6 -18.56 -0.42 31.40
327.0 "')0'). :'18 31.AIlI 362.945 -3D.5 ~64.2 12692.6 -18.65 -0.43 31.62
324.0 3505.108 32.001"1 361.134 -350.9 363.3 12156.1 -18.72 -0.41 31.82
376.0 3504.9<n 32.120 371.343 -388.5 362.5 12!n ... <; -18.78 -0.40 32.00
37R.O 3504.853 32.23'1 375.573 -426.1 361.7 12884.1 -18.84 -0.40 32.19
"-:>'0.0 3504.706 32.35'1 319 .il5 -46-:>'.'1 3f>0.9 12948.1 -18.91 -0.41 32.41
337.0 3504.547 32.477 384.09A -501.8 360.0 13013.1 -18.98 -0.40 32.60
134.0 3504.376 32.59<; 38A.39Z -53'1.9 359.2 13C19.2 -19.03 -0.40 32.80
331'•• 0 3504.192 32.7D 392.108 -578.1 358.4 13145.0 -19.09 -0.41 33.02
'13A.f'l 3501.995 32.831 3'n .046 -616.4 3')7.5 13211.3 -19.20 -0.40 33.24
140.1 3503.786 32.948 401.405 -654.9 356.7 13278. C -19.31 -0.41 33.~1
347.11 3503.564 33.0M 405.187 -693.7 355.9 13345.2 -19.39 -0.41 33.08

.,
."
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TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)
Tl"iF xs YS zs DXS DYS OZ S DDXS ODYS DOZS

SFC 111M N"'I "1M FT IS HIS FT/S F TIS SCl FT/S SQ FT IS S Cl

'144.0 3503.329 33. un 410.190 -732.5 355.0 13412.7 -19.44 -0.40 33.89
34&.0 3'; 03. OA2 33.299 414.617 -771.5 354.2 13480.8 -19.51 -0.39 34.12
34A.'1 3502.821 33.416 419.065 -810.7 353.4 13549.2 -19.61 -0.3A 34.34
3'50.0 3'502.'>48 33.532 423.536 -850.1 352.6 13618.1 -19.71 -0.38 34.57
'1S7.0 3502.262 33.648 428.030 -889.6 351.8 13687.5 -19.81 -0.41 34.79
354.0 3S01. %2 33.764 432.547 -929.4 351.0 13151.3 -19.88 -0.42 35.02
":lS&.O 3S01.650 33.879 437.087 -969.2 350.1 13827.1 -19.96 -0.41 35.27
3SA.0 3501.324 33.994 441.&50 -1009.3 349.3 13898.4 -20.07 -0.40 35.51
360.') 3500.9A5 34.1')9 446.237 -1049.6 341'1.5 139&9.1 -20.20 -0.40 35.75
'16?'1 3S01).633 34.224 45').841 -1090.2 347.7 14041.5 -20.30 -0.39 35.99
364.0 3500.268 34.33'3 45'5.480 -1130."l 346.<) 14113.1 -20.38 -0.38 36.23
366.0 34q"l. 'IRq 34.452 460.138 -1111.6 346.1 14186.4 -20.46 -0.38 36.48
368.0 3499.496 34.5&6 464.820 -L212.9 ~45.~ 1425".6 -20.58 -0.38 36.72
370.0 3499.090 34.&19 469.525 -L254.2 344.5 14333.3 -20.66 -0.39 36.97
377.0 349B.670 34.193 414.2S5 -1295.7 343.7 14401.6 -20.71 -0.38 37.23
374.') 3498.237 34.906 479.010 -1337.4 342.9 14482.3 -20.92 -0.39 37.49
~76. 0 3497.190 35.018 483.789 -1379.4 342.1 14557.6 -21.05 -0.39 37.75
37fl.0 3497.329 35.131 4R'l.594 -1421.7 341.3 14B3.4 -21.15 -0.38 3~.03
3A').0 3496.R'>4 35.243 493.423 -1464.7 340.6 1410".7 -21.25 -0.38 38.30
387.0 3496.365 35.355 499.277 -1506.8 339.8 14786.6 -21.37 -0.38 38.56
'11\4.0 3495. A62 35.4b7 503.157 -1549.7 339.0 14B64.0 -21.46 -0.39 38.81
3Al',. ') 3495.345 35.57A 508.063 -1592.7 338.2 14941.<) -21.56 -0.39 39.07 t::l

V"l
("""') "RR.n 3494.813 35.68"l 512.994 -1636.0 331.4 15020.3 -21. 69 -0.37 39.36 I
I 390.0 3494.26A 35.800 517 .951 -1&79.6 336.6 15099.4 -21.84 -0.36 39.65

.......
N V"l
....... '292.0 3493.70B 35.911 522.934 -172'1.5 335.9 1517".0 -21.98 -0.36 39.95 V"l

en394.0 3493.133 36.021 527.943 -1767.6 335.2 15259.2 -22.11 -0.36 40.24 0
396.11 3492.544 3f>.137 532.979 -1812.0 334.4 15340.0 -22.22 -0.36 40.52 I

V"l
39R.0 3491.940 36.242 538.042 -1856.6 333.1 15421., -22.34 -0.37 ~0.81
4')1'.(1 3491.~7;> 36.351 543.131 -1901.5 332.9 15503.3 -22.48 -0.36 41.12
407.0 3490.6'38 36.461 548.24"l -1946.6 332.2 15585.e -22.6L -0.34 41.43
404." ~490. -)4') 36.510 5<;~. 39? -1992 .0 331.5 1566<).0 -22.76 -0.33 41.70
406.'1 348"1.377 36.67<) 558.563 -2037.'3 330.A 15152.7 -22.91 -0.35 42.00
40R.11 348B. ~99 36.781\ 563.762 -2083.'3 330.1 15837.1 -23.08 -0.37 42.36
4111.0 348:3.')05 36.A'l6 5b3.'lS9 -2130.2 329.3 15<)22.1 -23.24 -0.37 ~2.71
417.11 34R7.?96 37.004 574.244 -;>176.'l 328.5 16007.<) -23.38 -0.36 43.03
414." 34"l6.572 37.112 579.527 -2223.R 327.8 16094.3 -23.52 -0.35 43.32
416.11 ~4R5.'132 31.2211 5~4.839 -2271.0 327.1 16181.2 -23.67 -0.32 43.65
41A.fJ ~4A5. 077 37.32fl 590.180 -231R.6 326.4 16268." -23.83 -0.32 43.98
470.0 3it94.306 31.435 5"15.54"1 -2366.5 325.8 16357.2 -23.99 -0.34 44.33
4?7.f' 34"l3.'>1 9 31.')42 600.94B -2414.7 325.0 16446.3 -24.11 -0.35 ~4.68
4?4.0 341!2.716 31.649 606.376 -2463.3 324.3 16536.0 -24.36 -0.35 45.01
476.0 34A1. "l91! 37.756 611.834 -2512.2 323.6 16626.3 -24.55 -0.34 ~5.35
4?R.n 34111.062 31.8&7 617.322 -2561.5 372.9 16717.4 -24.71 -0.34 4-5.71



TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

T IMF xs YS ZS f)XS f)YS DZ S onxs rJOYS ODIS
SFr. !II"! NM N"l FT IS FT/S FT/S FT/S so FT IS S C A/S SQ

4'10.1' '1480.211 37.W." 622.839 -?6ll.? ~22 .2 16809.3 -24.88 -0.34 46.09
437.0 '1479.343 311.074 628.388 -2661.2 321.5 16901.8 -25.07 -0.35 46.46
434.0 34711.459 311.180 633.966 -27ll.6 320.8 16':195.1 -25.26 -1).35 46.82
43A.O 3477.'5,8 38.785 639.576 -2762.3 320.0 17089.2 -25.46 -0.36 47.19
4311.0 3416.641 38.391 645.216 -2A13.5 319.3 17184.0 -25.64 -0.34 47.58
440.0 3475.706 38.496 650.888 -2865.0 318.6 17279.6 -25.82 -0.32 47.98
447.1' 3474.155 38.6')0 656.592 -2916.9 :n8.0 17315.9 -26.02 -0.30 48.37
444.0 3413.786 38.105 662.327 -2969.2 311.4 17413.1 -26.23 -0.30 48.76
446.0 347'). ROO 38.809 668.095 -3021.9 316.1 11571.C -26.43 -0.31 49.15
4411.0 3411.196 38.913 613.895 -3015.1 316.1 17 l;69. 7 -26.65 -0.31 49.55
4,0.0 3470.115 39.017 619.121 -3128.1 315.5 11769. " -26.88 -0.29 49.97
452.0 3469.737 39.121 685.592 -3182.8 314.9 17869.4 -27.10 -0.28 50.40
454.0 3468.680 39.775 6°1.491 -3231.3 314.3 11<170.6 -27.31 -0.28 50.84
45A.0 3461.606 39.328 691.423 -3292.2 313.7 18072.7 -27 .54 -0.28 51.27
458.0 3466.513 39.431 l'B.389 -3341.5 313.1 18115.7 -27 .78 -0.28 51.70
460.0 3465.402 39.534 70'l.389 -3401.4 312.5 18279.5 -28.05 -0.32 52.14

S-11 CENTER ENGI NF CUTOFF CF~GINE SOLENOID)
460.6.10 3465. C64 39.565 711.198 -3420.3 312.3 18310. e -28.13 -0.39 52.26

467.0 3464.772 39.631 715.421 -3459.8 3ll.9 18370.4 -28.52 -0.33 40.94
464.0 1463.124 39.740 721.481 -3517.6 311.0 18452.4 -28.99 -0.53 41.10 0

V1
n 466.0 3461.957 39.842 727 .569 -3515.4 309.8 18534.8 -28.66 -0.57 41.30 I
I 468.0 3460.110 39.943 133.683 -3632.2 308.7 18617.6 -28.10 -0.48 4i.54

......
N V1
N 470.0 3459.566 40.04'5 739.82'5 -3687.8 307.7 18101.0 -27.41 -0.48 41.82 V1

en
417.(\ 34'5A.343 40.146 145.99' -3741.7 306.7 18785.3 -26.97 -0.48 42.06 Cl

414.1'1 3451.103 40.241 752.192 -3195.6 305.7 18869.8 -26.85 -0.48 102.38
I

V1
416.0 3455.844 40.347 7511.417 -3849 .4 304.8 18954.9 -26.94 -0.47 42.72
41'1.0 3454.'>68 40.441 164.610 -3903.5 301.8 19040.7 -27.ll -0.43 43.03
480.(\ 3453.21'> 40.<;47 770.952 -3958.0 303.0 19127.0 -27.33 -0.38 0\3.33
4'17.0 14<;1.963 41.647 777.262 -4012.9 302.2 19214.1 -27.57 -0.35 "'3.63
484.0 1450.613 40.746 183.601 -4068.3 301.5 19301.6 -21.80 -0.32 "'3.94
4'16.(\ 344'1.;>R4 40.R45 139.96'1 -4124.4 300.9 19389.8 -28.01 -0.32 44.25
48'1.0 3441.918 40.944 196.366 -41Al.0 ~OO. 2 19418.7 -28.39 -0.36 44.56
490.0 3446.532 41.043 802.190 -4238.1 299.5 19559.C -28.69 -0.24 3It .91
497.(\ 3445.127 41.142 809.231 -4296.1 299.1 19625.4 -2<).32 -0.24 32.97
494.0 3443.11'3 41.240 815.108 -4355.6 298.6 19691.4 -30.04 -0.22 33.02
4<)6.1) 3447.259 41.33'1 822 .200 -4416.4 298.1 19151.5 -30.75 -0.21 33.08
49 8.0 3441').795 41.436 828.115 -4418.3 297.7 19!123.1 -30.89 -0.20 33.15
,0/).0 3439.111 41.534 835.2')1 -4'>39.6 291.? 19890.1 -30.54 -0.20 33.23
51) 2. ('l 34':\1.'107 41.n3? 841.809 -4f:,00.2 296.8 19<;56.<; -29. '12 -0.22 n.3't
504.1'1 3436.283 41.129 848.3R9 -4659.1 296.3 20023.8 -29.53 -0.25 33.48
506.0 1434.7':\9 41.82 7 854.991 -411R.A 295.8 20091.0 -29.45 -0.28 :33.69

~" 1,



., '"

TABLE C- II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TIM!' l(S VS ZS OXS OVS OZ S OOXS DDYS OOIS
SF'f. NM NM NM HIS FT IS FT IS f TIS SO HIS SO fT/S SQ

508.('\ 3431.176 41.924 861.615 -4777.7 295.1 20158.6 -29.52 -0.30 33.90
510.0 3431.5<14 42.021 868.261 -4836.9 294.5 20226.5 -29.61 -0.30 Yt.06
517.0 3429.992 42.118 874.930 -4896.4 293.9 202q1o.8 -29.81: -0.29 Yt .18
514.0 3428.311 42.215 881.622 -4956.4 293.3 20363.1t -30.10 -0.27 3~.35

51".0 3426.729 42.311 888.336 -5017.0 292.8 20432.3 -30.43 -0.25 34.53
518.0 3425.068 42.407 895.073 -5018.1 292.3 20501.5 -30.70 -0.23 34.70
520.0 3423.386 42.504 901.832 -5139.9 291.8 20511.1 -30.94 -0.21 3~.89

572.0 3421.684 42.600 908.615 -5202.1 291.4 20641.1 -31.20 -0.19 35.09
524.0 1419. %2 42.695 915.421 -5264.8 291.0 20711.5 -31.45 -0.17 35.29
526.0 3418.218 42.791 922.250 -5328.0 290.6 20782.3 -31.69 -0.18 35.48
578.0 3416.454 42.881 929.102 -')391.7 290.2 20853.5 -31.93 -0.20 35.66
530.0 3414.669 42.982 935.978 -5455.8 289.7 20CJ25.0 -32.15 -0.21 35.86
5'12.0 '1412.862 43.077 942.818 -5520.4 289.3 20997. C -32.36 -0.21 36.01
534.0 3411.034 43.173 949.801 -5585.4 288.8 21C6"J.4 -32.58 -0.21 36.28
536.0 3409.185 43.268 956.748 -5650.9 288.4 21142.1 -32.79 -0.21 36.48
538.0 3407.314 43.362 963.719 -5716.7 288.0 21215.3 -32.98 -0.19 36.67
540.(1 1405.422 43.457 910.714 -5782.9 287.6 21288.9 -33.17 -0.18 36.86
542.0 3403.507 43.552 977.134 -5849.5 281.2 21362. E -33.38 -0.18 37.05
544.0 3401.571 43.646 984.778 -5'H6.6 286.8 21437.1 -33.61 -0.19 31'.24
546.0 3399.612 43.741 991.846 -5984.2 286.3 21511.6 -33.82 -0.21 37.49
548.0 33'H.632 43.835 998.939 -6052.1 286.0 21586.7 -34.03 -0.11 37.66
550.0 3395.628 43.929 1006.057 -6120.4 285.6 21662.2 -34.24 -0.21 37.74 t::l
55;>.0 3393.602 44.023 1013.200 -6189.2 285.3 21137.7 -34.44 -0.10 37.77 \J1n I

I ~
N \J1
v.I ~II OUTBOARD FNGINf CUTOFF CENGINE SOLENOID) \J1

557.640 3392.959 44.053 1015.457 -6210.9 285.1 21761.2 -34.50 -0.59 31.17 en
c:>

I
\J1

~I TIS-I VII SE PAR ATI ON COMMAND
553.500 3392.068 44.093 1018.571 -6237.4 284.9 21761.9 -29.19 -0.26 -8.24

554.0 3391.554 44.117 1020.363 -6252.0 284.8 21757.8 -29.19 -0.32 -8.23
55".0 3389.486 44.210 1027.526 -6310.4 284.1 21741.4 -29.19 -0.32 -8.19
558.0 3387.400 44.304 1034.681 -6369.4 283.4 21731.8 -29.78 -0.41 -0.25
560 • (\ 1385.293 44.397 1041.834 -6429.9 282.1 21739.2 -30.63 -0.29 6.4-4
562.0 3383.166 44.490 1048.994 -6492.~ 282.0 21755.0 -30.97 -0.36 8.88
564.0 BBl.019 44.582 Hl56.15B -6554.6 281.2 21713.8 -31.18 -0.44 9.21
56b.O ~l7B.B51 44.675 1063.328 -6617 .4 280.2 21792.4 -31.47 -0.49 8.98
5bR.1) 3"376.662 44.767 1070.504 -6680.6 279.2 21810.5 -31.69 -0.48 8.94
570.0 3374.453 44.859 1077.686 -6744.1 278.3 21828.4 -31.75 -0.43 9.01
57'." 3372.223 44.950 lOB4.B74 -6807.8 717.4 21846.6 -11.79 -0.41 9.05
574.0 3369.971 45.041 1092.068 -6871.6 276.6 21864.7 -31.95 -0.39 9.04
57b.() 'Il67,6QQ 45.1~7 10'l9.268 -6935.7 275.8 21882.8 -32.10 -0.35 9.01



TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT,)

TlME xs vs lS OXS OYS Ol S flOXS OOYS OOZS
SFC: N"" NM N... HIS FT IS FT/S F TIS SO fT/S SC FT IS SQ

,)1A.0 1365.405 45.223 1106.414 -1000.0 215.1 21CJOC.B -32.16 -0.27 8.96
';AO.O 3163.091 45.313 1113.686 -1064.4 274.6 21CJ18.7 -32.18 -0.23 8.92
,,)A2.0 B61).7,,)5 45.404 1120.903 -1l2CJ.O 214.1 21<;36.6 -32.26 -0.24 8.89
,,)A4.0 3358.3CJ8 45.494 1128.121 -1193.1 21'1.5 21954.3 -32.41 -0.26 8.84
,,)l'lh.O 33")6.019 4").584 1135.356 -72")8.1 273.0 21972.0 -32.53 -0.26 8.80
58A.0 3353.619 45.673 1142.591 -1323.9 272.5 21G89.6 -32.5CJ -0.23 8.76
")90.0 3351.1 en 45.763 1149.832 -7389.2 272.0 22007.1 -32.62 -0.18 8.75
")97.0 3348.755 45.8")2 11';7.079 -1454.6 271.7 22024.6 -32.68 -0.15 8.14
")94.0 3346.7CJO 4';.942 1164.331 -1520.1 271.3 22042.1 -32.77 -0.13 8.13
596.0 ·H43.804 46.031 1171.5CJO -7585.8 211.1 22059.6 -32.87 -0.13 8.72
')9R.('I l341.7CJ6 46.120 1178.854 -7651.7 270.8 22071.0 -32.91 -0.11 8.68
6"10.0 1338.761 46.209 11A6.123 -7717.8 270.5 22094.4 -33.05 -0.10 8.62
607.0 3336.215 46.29A l1 en.39CJ -1184.1 270.1 22111.6 -33.12 -0.11 8.51
Ml4.0 3333.642 46.337 1200.680 -1850.5 210.0 22128.7 -33.21 -0.13 8.53
60".(, 31"\ 1.041 46.47<' 12J7.966 -1917.1 769.1 22145.!I -33.29 -0.14 8.51
"08.0 337A.430 46.56'> 121'>.2'>9 -1Q 1H.8 269.4 221b2.8 -33.35 -1).14 8.48
610.0 3325.791 46.653 1227.556 -805" .6 269.1 22179.7 -33.40 -0.13 8.46
617.'1 3121.130 46.742 122<).860 -8111.6 268.'1 22196.7 -33.48 -0.12 8.46
h14.0. 337 'J. 441 46.A30 1237.16CJ -8184.'1 76P .6 22213.6 -33.60 -0.10 8.45
616.0 3311.142 46.919 1244.4~n -8257.1 768.3 22230.5 -33.70 -0.10 8.41
618.0 3315.015 47.001 1251.803 -FH19.7 26R.1 222'41.3 -33.71 -0.10 8.34
670.0 3117.2h5 41.095 12")9.129 -8187.4 267.8 22264.0 -33.84 -0.11 8 .zq t::l

IJl
n 677.0 3309.493 47.183 1266.46') -8455.2 261.6 22280.5 -33.90 -0.12 8.25 I
I 674.0 3306.699 47.211 1273.791 -8523.2 267.3 222<;1. C -33.96 -0.12 ~.23

~

N IJl
~ 611... ('1 31'H.8B2 47.359 121\1.139 -8591.2 261.0 2B13.5 -34.03 -0.11 8.19 IJl

en67R.0 3301.043 47.441 128B.486 -8659.5 266.8 22329.CJ -34.12 -0.11 8.15 C>
h30.(1 )7911.11\2 47.53") 1295.'119 -8777.9 266.5 22346.2 -34.19 -0.13 8.11 I

IJl
632.('1 3295.29B 41.623 1303.197 -8196.4 266.2 22~67.4 -34.2<; -C .14 8.07
"'34.0 3~92. 391 41.110 1310.560 -91\65.') 265.9 22378.5 -34.32 -0.12 8.04
636.0 3289.462 47.198 1317.929 -8933.8 265.1 22394.6 -34.39 -0.10 8.02
6 3A. r) 32 A6.")10 47.885 1325.303 -9007.8 26").4 22410.6 -34.47 -0.12 1.99
64'('1.0 3283.535 47.972 1332.6A2 -9071.9 765.1 22426.6 -34.55 -0.13 7.95
647.0 37BO.S37 4R.060 1340.067 -9141.1 264.'l 22442.5 -34.61 -0.14 1.92
h44.0 3277.517 4A.141 1341.456 -9210.5 264.5 22458.3 -~4.68 -0 •. 16 7.90
646.0 3774.414 48.? 34 13")4. fl51 -9290.J 2"'4.1 22474.1 -34.15 -0.11 1.88
641\.'1 3271.40B 49.171 13h2.251 -9349.7 261.1 2248<;. <; -34.84 -0.17 1.86
60:;0.0 126R. 319 48.4('7 13f,'l.657 -941°.5 263.4 22';05.6 -34.91 -0.16 7.86
h57.0 3265.701 48.494 1311.067 -'l4flQ.6 263.0 22521.4 -35.01 -v.le; 7.85
6<;4.0 3762.077 411.581 13'14.483 -'l5<;Q.1 7.62.1 22531.1 -3").Od -).14 7.83
60:;6.11 3758.914 4a.667 1391.904 -9630.'J 262.3 22'552.1 -35.13 -Cl.14 7. 78
65 A• n 325").732 48.753 1399.330 -9700.4 262.0 22568.3 -35.16 -1).15 7.11
f,1\1).0 3::>57..528 4fl. Q 3'l 1406.7"1 -9110.9 261.6 225e3.6 -35.23 -0.11 1.66
"'f,;J.'1 3749.301) 4fl.92'i 1414.197 -9841.<; 7f, 1.1 22 ';99. a -35.32 -0.18 7.62

."
"



.. tl:,

TABLE C-II. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - ASCENT PHASE (CONT.)

TTMF xs YS ZS DXS DYS DZ S ooxs DOYS DOlS
SFr. "1M "1M "1M HIS FT/S FT/S FT/S SO FT/S SO FT/S SQ

M4.0 1246.049 49.011 1421.618 -9912.4 260.9 22(:14.2 -35.41 -0.17 7.60
666.0 3242.774 49.097 1429.084 -9983.3 260.5 22629.4 -35.46 -0.17 7.60
('68.n 3239.477 49.1B1 1436.515 -10054.3 260.1 22(:44.7 -35.47 -0.17 7.58
1'>70.0 3236.155 49.768 1443.992 -10125.4 259.7 22659.8 -35.50 -0.19 7.55
677." 32l2.~11 49.354 1451.453 -10196.6 259.3 22674.9 -35.59 -0.20 7.49
674.0 3229.441 49.439 1458.919 -10268.0 258.8 22689.8 -35.71 -0.19 7.44
6U•• 0 3726.051 49.524 1466.390 -103"39.6 258.4 22704.7 -35.83 -0.18 7.40
61R.0 3722.636 49.609 1473.866 -10411.3 258.0 22719.6 -35.83 -0.16 7.42
£lRO.0 3219.197 49."94 1481.346 -10483.0 257.1 22134.4 -35.77 -0.16 7.44
6R?0 V15. n5 49.779 1488.832 -10554.7 257.3 22749.3 -35.74 -0.16 7.43
61\4.0 3212.249 49.863 1496.123 -10626.2 256.9 22164.2 -35.75 -0.18 1.42
M6.0 3708.740 49.9411 1503.818 -10697.8 256.5 22779.1 -35.77 -0.19 7.41
691'\.0 3205.;>06 50.037 1511.318 -11)769.5 256.1 22793.9 -35.18 -0.21 7.40
(,90.0 3201.650 50.111 1518.824 -10841.1 255.6 22808.8 -35.79 -0.22 7.39
697.0 319B.010 50.201 1526.334 -10912.B 255.1 22823.6 -35.81 -0.21 1.38
694.') 3194.466 50.284 1533.849 -10984.5 254.6 22838.3 -35.84 -0.18 7.40
696.0 3190.818 50.368 1541.369 -11056.3 254.3 22853.2 -35.85 -0.21 7.40
6QR.0 3187.1'17 50.452 1548.893 -11128.1 253.8 22868.0 -35.86 -0.17 1.40
7(1).0 1181.511 50.535 1556.423 -11200.0 253."'1 22882. e -35.81 -0.17 1.41
7n7.0 3179.814 50.619 1563.957 -11271.8 252.8 22891.6 -35.88 -0.28 1.42

S-IVR 1 ST GUIDANCE CUTOFF t::l
Vl

n 7('13.760 3116.551 50.691 1510.551 -11334.7 257.3 22910.6 -35.89 -0.51 7.43 I
I ~

N Vl
Vl 1"4.0 3176.092 50.102 1511.491 -11142.8 252.2 22910. e -2 B.fl8 -0.20 -6.62 Vl

en
10h.0 '\1 7?150 5n.195 1519.033 -11397.6 251.5 22885.5 -21.13 -0.31 -13.58 C)

7'1f1.0 316f1.58q 50.861 15'1&.563 -11452.1 250.1 22858.3 -21.10 -0.31 -13 .64 I
Vl

110.0 3164. fl11 50.950 1594.082 -115'16.4 249.9 22831.1 -21.01 -0.31 -13.68
11?0 1161.014 51.037 1'>01.592 -11560.6 749.1 22803.7 -21.04 -0.31 -13.74

o"~KING fJRBrT r"lSE"lTJON
711.160 3151.604 51.11)7 1608.191 -1160A.2 248.4 22779. 5 -21.01 -0.31 -13 .80



TABLE C- II 1. GEOGRAPHI C POLAR COORDINATES - ASCENT PHASE

TT"lF r,c OIST lnNG GC lAT VEL -A Z VEL-EL FF VEL HEAD FL l-PA1H SF VEL RANGE AL T nUDE
SFe: NM DI'r, E DfG N OFG DEG FT IS f)EG DEG F TIS Nil FT

GUIDANCE REFERENCE RELEASE
-16.Q68 ~441.336 -80.621"19 28.4,.,58 0.0 90.1"10 0.0 90.00 O. C 1340.4 0.0 210

-16.0 3441.3~6 -80.6209 28.4658 0.0 90.DO 0.0 90.00 C. C 1340.4 0.0 210
-15.0 3441.33h -8a.6Z09 28.4658 0.0 90.00 0.0 90.00 C. C 1340.4 0.0 210
-14.1' 3441.336 -8/).6209 28.4658 0.0 qo.OO 0.0 90.00 C. C 1340.4 0.0 210
-1 ~.o 3441. :H6 -80.6209 28.4658 0.0 qo.OO 0.0 90.00 C. C 1340.4 0.0 210
-12.0 3441.336 -RI').6709 28.4658 0.0 90."() 0.0 <;o.co o. C 1340.4 0.0 210
-11.0 3441.336 -80.6209 28.4658 0.0 90.)0 0.0 90.00 O. C 1340.4 0.0 210
-10.0 3441.336 -8().6209 2fl.4658 0.0 90.00 0.0 90.00 o.c 1340.4 0.0 210
-9.0 3441.336 -80.6209 28.4658 0.0 90.00 0.0 90.00 c. C 1340.4 0.0 210
-8.0 3441.336 -80.6209 28.4h58 0.0 90.1'),1) 0.0 90.00 C. C 1340.4 0.0 210
-7.0 ~441.336 -80.6209 28.4658 0.0 90.00 0.0 90.00 c. C 1340.4 0.0 210
- 6.1"1 3441.336 -'10.6209 28.4658 0.0 90.00 0.0 'io.co c. C 1340.4 0.0 210
-s.t) 3441. 'H6 -80.6209 28.4658 0.0 90.00 I) .0 90.00 C. C 1340.4 0.0 210
-4.0 3441.3~6 -110.6209 ;;>~.4658 0.0 90.00 0.0 90.00 c. C 1340.4 0.0 210
-3.0 3441.336 -80.6209 28.4658 0.0 90.00 0.0 90.00 c.c 1340.4 0.0 210
- 7.0. 3441.336 -80.(21)9 28.4658 0.1 ')0.00 0.0 '10.00 c. C 1340.4 0.0 210
- 1.0 3441.336 -80.620'1 211.4658 0.0 '10.00 0.0 90.00 C. C 1340.4 0.0 210

o.c 3441.336 -80.62'19 28.4658 0.0 90.00 0.0 90.00 C. C 1340.4 0.0 210
0
Vl

FIRST MOTtON I(""l I-'I 0.250 3441.336 -80.6709 78.4658 0.0 90.0a 0.0 90.00 C. C 1340.4 0.0 210 VlN Vlen en
Cl
I

SURT OF TlIOlF BASI' 1 Vl
O.5QO '\441.331> -80.6209 28.4658 20.82 88.53 1.3 90.00 O. C6 1340.4 -0.000 214

1.0 3441.33b -QC.6209 2R.465B 17.49 88.61 3.4 90.00 C.14 1340.5 -0.000 215
2." 3441.337 -81.6209 2Q.4658 57.97 "la.59 ').7 89.99 0.41 1340.7 -0.000 219
~.I) '\441.339 -80.&209 28.4658 116.50 87.91 17.1 90.01 C.73 1341.1 -0.000 231
4." '\441.~42 -BO.fo209 2'1.46'i8 136.':33 8f..14 24.5 90.C4 1.C5 1341.6 0.000 251
'i. I'" 3441.347 -81).62)9 29.4658 141.76 86.01 32.2 90.08 1.37 1342.2 0.000 279
6.0 3441.353 -811.6209 78.4658 145.9;;> 85.56 40.1 9').11 1.10 1342.8 0.001 315
1.0 3441.360 -80.62')q 2'1.46511 149.&8 85.30 48.1 '10.15 2.C5 1343.3 0.001 359
A.0 3441.369 -Ij,I).620R 2~.4657 153.3') 85.15 56.5 90.18 2.40 1343.8 0.002 411
9.n 3441.37<) -8'1.1,1'08 28.4657 15h .R4 R5."4 64.8 90.22 2.15 1344.2 0.003 471

1')." 3441.3'10 -'IJ.!,Z08 2fl.4657 IhO.41 R4.Q6 73.2 90.26 3.11 1344.6 0.004 538
1 1." 3441.402 -8'1.61'08 211.4657 1'>3.'11 Ill) .05 '11.9 90.29 3.4A 1344.9 0.005 614
17." 3441.416 -80.hZOR 2R.4657 It'.7.22 95.29 90.7 9').31 3.85 1345.2 0.006 699
13.0 3441.431 -'1C.h?08 2R.4657 169.97 A5.bl '19.6 'i0.32 4.23 1345. 'i 0.007 793
14." 3441.449 -'W.6ZI)R 7fl.4656 177.48 fll).98 1Of! .6 90.32 4.62 1345.9 0.009 898

, , ,,'
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TABLE C-III. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

T'~'" GC 01 ST LONG GC LAT VEL-AZ V EL-EL EF VEL HEAD FlT-PATH SF VEL RANGE All nUDE
SFC N~ DEG E nEG N DEG DEG HIS DEG nEG FTIS NM FT

15.0 "'441.467 -SO.6208 28.4656 174.55 R6.40 118.2 90.32 5. C3 1346.4 0.010 1008
16.0 3441.487 -80.6208 28.4656 115.96 86.82 121.8 90.30 5.44 1341.1 0.011 1133
11.0 3441.509 -AO.6208 28.4656 176.42 87.21 137.4 90.28 5.84 1341.9 0.012 1265
lA.n 3441.513 -80.6208 28.4656 115.69 87.58 147.1 90.21 6.26 1349.0 0.013 1401
''1.0 3441.558 -81).6208 28.4655 113 .43 87.91 151.4 90.24 6.69 1350.4 0.014 1559
20.0 3441.584 -80.6208 28.4655 168.43 88.21 168.0 90.22 1.14 1352.1 0.015 1720
71.0 "'441.612 -80.62I)A 28.4655 160.83 88.45 118.<; 90.19 1.59 1354.0 0.016 1891
n'.o 3441.643 -80.(21)8 28.4655 149.10 88.63 190.0 90.11 8.05 1356.2 0.011 2016
23.n 3441.615 -80.6208 28.4655 135.61 88.12 201.4 90.14 8.52 1358.1 0.011 2211
24.0 3441.709 -AO.6208 28.4655 120.40 88.70 213.0 90.10 9.CO 1361.5 0.018 2418
25.0 1441.745 -AO.1,208 28.4655 106.48 88.59 224.9 90.07 <;.48 1364.6 0.018 2697
2~.O 3441.183 -80.6207 28.4655 95.59 88.38 237.0 90.03 <;.<;7 1368.0 0.019 2928
27.0 ",441.823 -811.6207 2R.4655 A7.70 88.11 249.5 89.99 10.47 1311.1 0.019 3171
28.0 3441.865 -RO.6207 28.4655 82.02 81.80 262.2 89.94 1 C. 98 1315.8 0.020 3427
29.0 3441.909 -11').62')6 28.4655 77.96 87.46 275.2 89.89 11.4<; 1380.2 0.021 3695
10.0 3441.956 -8').6206 2A.4655 15.12 87.10 288.4 89.84 12.CO 1385.1 0.022 3971
31.0 3442.004 -80.6;>06 28.4655 73.03 86.72 302.0 89.19 12.52 1390.3 0.023 4271
37.0 3442.055 -8').6205 28.4655 71.51 86.31 315.9 89.13 13. C5 1396.0 0.024 4580
T'l.O 3442.108 -80.6204 2R.4655 10.43 85.89 :no .1 89.67 13.58 1402.3 0.026 4902
14.0 3447.163 -AO.6204 28.4656 69.64 85.45 344.6 89. (:0 14.11 1409.0 0.029 5238
3'; .f' 3442.221 -AC.6203 28.4656 69.11 84.98 35'1.5 89.53 14.65 1416.2 0.033 5589
36.0 3447.2Rl -80.6202 28.4656 68.75 84.50 374.6 89.46 15.18 1424.0 0.037 5955 t::J

IJl
(""') "17.0 3442.344 -1'1).6201 2A.4651 68.54 83.99 390.1 89.38 15.72 1432.5 0.042 6335 I

I 38." 3442.409 ,-RO.6199 28.4651 68.43 83.41 406.0 89.30 16.25 1441.5 0.049 6731 .......
IJltv 39.0 3442.476 -80.'>1'lA 7A.4658 68.39 82.93 422 .3 89.21 16.18 1451.2 0.056 7142 IJl........ en4').0 "1442.541 -80.6196 28.4658 68.40 82.37 438.9 89.12 11.32 1461.5 0.065 7569 0

41.n 3442.620 -R'J.6195 7R.4659 68.43 Al.79 45".0 89.,02 11.85 1472.6 0.014 8012 I
IJl

42.0 '3447.6'15 -'1(').6191 28.4659 '>fl.4<l IH .19 413.4 88.92 18.37 1484.3 0.085 8472
4"1.0 3447.774 -111).0190 2'1.4660 68.<;5 30.57 491.2 88.81 18. e9 1496.8 0.091 8948
44.n 3447.855 -'10.61'18 28.4661 '>8.63 10 .94 509.5 88.10 1'l.4C 1510.0 0.111 9441
45.0 3447.939 -8 :).61 '15 71\ .'.662 6'1.72 79.29 529.1 88.58 1 <;. 'l1 1524.0 0.126 9952
46.0 1443.076 -90.61R2 28.4663 6R.'n 18.64 547.2 88.45 2 (.40 1538.1 0.143 10480
41.0 3441.115 -'1f).6170 2'1.4664 68.05 77.'11 5<'6.1 88. :33 20. eq 1554.2 0.161 11025
48.0 3441.208 -iV).6175 211.4665 69.08 77.29 596.6 88.19 21.37 1510.4 0.181 11588
49.1) "1441.]04 -80.6171 28.4607 60.20 76.n1 601.0 88.06 21.84 1587.3 0.204 12170
5(').0 1443.402 -80.6161 28.4668 69.32 15.93 621.8 81."l2 22.30 1605.1 0.228 12710
51.0 '3443.504 -8,).61"'3 2'1.4070 6<J.43 75.23 649.2 87.77 22.15 1623.6 0.254 13388
57.0 144'3.609 -80.615fl 2'1.4671 6 0 .54 14.5"1 611.0 81. l:3 23.13 1642.9 0.282 14026
53.0 144'1.111 -!:W.6152 2'1.4673 69.63 13.82 693.4 81.47 23.60 1663.1 0.312 14682
54.'1 3441.828 -80.6146 28.4615 69.11 73 .10 716.3 81.31 24. Cl 1684.2 0.345 15358
55." 144'3.941 -8').6140 28.4677 69.19 72. '37 139.7 87.14 24.41 1106.1 0.381 16053
56.0 3444.060 -80.bI33 2B.4679 69.87 71.63 763.6 86.98 24.18 1128.8 0.419 16768
57.0 3444.181 -'10.61;>6 2A .4682 69.94 7" .R9 788.1 86.80 ?5.15 1752.4 0.460 17503



TABLE C-II I. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT.)

TI"'F GC f)T ST LfWG r,c LAT VEL-AI VEL-A. EF VEL HEAO FLT-PATH SF VEL RANGE ALTITUDE
SEC NM nEG E DEG N DEG OEG FT/S DEG OEG FT/S Nfl FT

'iR." 3444.300; -80."'111\ 2 A.46 A4 7fJ.02 70.14 813.2 86.to3 25.49 1776.9 0.504 18258
'5q.o 3444.413 -AO.6110 28.4687 70.10 6'l.39 838.7 86.lt5 25.82 1802.3 0.551 19033
60.1) 3444.564 -80.6101 2R.46'lO 70.17 68.64 864.9 86.27 26.14 1828.5 0.601 19829
61. '"l 3444.698 -80.6091 28.46'l3 70.26 67.88 891.6 86.09 26.lt3 1855.5 0.654 20645
b7.0 3444.A36 -80.60A1 2A.46'l6 70.34 67.13 919.0 85.90 26.11 1883.5 0.711 21482
63.0 3444.977 -8fJ.'>070 28.46'l'l 70.42 66.37 946.9 85.72 26.98 1912.2 0.772 22339
64.0 3445.121 -80.6059 28.4703 70.50 65.62 'l75.4 85.54 27.23 1941.8 0.836 23217
6<;.0 344'5.76'1 -80.6047 28.4707 70.59 64.87 1004.4 E15.35 27.46 1972.1 0.904 24117
&6.'1 344<;.421 -80.6034 2A.4711 70.68 64.12 1033.9 85.17 27.&7 2003.2 0.97& 25037

"'ACH 1
b&.A!)O 344'5.'544 -80.bon 28.4714 70.75 63.52 1057.9 85.03 27.82 2028.& 1.037 25788

67.0 3445.57'5 -80.6020 2A.471'5 70.77 63.37 1063.9 84.99 27.86 2035.1 1.053 25978
hA.n 344<;.734 -80.6006 78.4719 70.86 62.h3 1094.5 84.81 29.04 20& 7.6 1.133 26940
h9.0 3445.89<; -80.'5qQO 28.4724 70.95 61.89 1125.to 84.64 28.20 2101.0 1.218 27923
70.0 3446.060 -80. '5q74 2A.47?'l 71.04 61.15 1157.3 84.46 28.3'5 2135.0 1.308 28'126
71.0 3446.229 -AO.<;95fl 28.4734 71.12 60.42 1189.7 84.28 28.47 2170.0 1.402 29951
72.~ 3446.401 -AO. '5'l40 28.4739 71.20 '5'l.68 1222.7 84.11 28.59 2205.8 1.501 30997
73.0 3446.576 -80.5'lll 28.4745 71.27 '58.95 1256.5 83.93 28.69 2242.5 1.605 32063
74.0 3446.755 -AO. '5902 28.41'50 71.32 58.21 1291.1 83.11t 28.77 2280.1 1.714 33151
1'5.'1 3446.938 -80.5881 28.4156 71.37 57.41 1326.5 83.56 28.84 2318.1 1.828 34259 t::l

\.n
n 7h.'l 3447.12'" -80.5860 21'\.4763 71.41 5&.73 1362.1 83.31 28.89 2358.lt l.qlt8 35389 I

I 77.0 3441. "'13 -AO.5837 2A.4770 11.45 55.99 1399.8 83.19 28.92 23'19.0 2.014 36539
......

N \.n
00 78.0 3447.50'5 -80.5A13 28.4776 71.49 55.24 1437.7 83.00 28. <;4 2440.7 2.206 31111 \.nen1Q.O 3447.701 -80.S78q 21'1.4784 71.53 54.49 1476.5 82.82 28. Cj4 2483.4 2.343 38903 Cl

80." 1447.901 -80.5763 28.4791 11.59 53.74 151& .1 82. t:4 28.93 2527.2 2.487 40116
I

\.n
81.0 3448.104 -80.5736 2A.4199 71.6& 52.99 1'556.7 82.41 28.90 2512.0 2.638 ~1350
A2.('I 3448.310 -'10.5707 28.4807 71.74 52.25 1598.1 82.32 28.86 2611.9 2.795 ~260lt

M~ XI MUM (l YNII Ml C PRESSURE
R;>.n00 344A.4'6 -80. '5690 28.4813 71.80 Sl.A1 1623.4 82.23 2 e. 83 2645.8 2.893 103366

W'I.[) ,448.<;70 -80.0;678 28.4816 71.84 Sl.51 1640.5 82.17 28.81 2664.1 2.959 43818
A4.1) 344 Fl. 733 -FlO.S647 2Fl.4825 71.94 '50.79 16fl3.8 82.02 28.15 2712.5 3.131 ~5114
R5. (\ 344A.949 -80.5615 28.4'134 72 .04 50.09 1128.1 81.89 28.69 2161.2 3.30'1 lt6490
86.0 3449.1b'l -80.'5581 28.4A44 72.14 4Q.4() 1173.4 81.75 28.62 2!HO.7 3.4'15 47821
87.0 3449.3 'l? -80.5547 28.4853 12.23 48.74 1819.6 81. f2 2 l'!. 56 2861.0 3.&88 49185
q8.n 344Q.619 -80.5510 28.4864 72.30 48.10 186&.8 81.48 28.50 2912.1 3.889 50565
8Q.0 3449.8<;0 -80.5473 28.4814 72.36 47.49 1914.9 81.35 28.44 2963.9 4.097 51966
9fl.() 34'50. ')84 -AO.5434 28.4'185 72.40 46.91 lq63.9 81.21 28.3'l 3016.4 4.314 53390
ell.O 'I4S0.322 -R':l.5.,,93 2Fl.4896 72.43 46.35 2013.9 81.06 2 e. 34 3069.1 4.538 510837
Q7." 34Sf1.'564 -80.53<;1 2A.4908 72.44 4'5.80 2064.8 80.92 2 e. 2'l 3123.7 4.770 56307

••



,. ..

TABLE C- II I. tEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT.)

TIM F GC rn ST U1NG GC LAT VEL-AZ V fL-FL fF VEL HEAD FL T-PA TH SF IIEt RANGE ALTITUDE
SFr NM DFG E DEG N DEG DEG FT/S DEG DEG F TIS Nlol FT

9'1.0 'I4'5(J.'109 -80.0;'108 211.4920 72.45 45.27 2116.7 80.77 28.24 31 B. 5 5.011 57800
94.'1 '1451.0'59 -80.5263 ?8.4933 72.45 44.76 2169.5 80.62 28.19 3234.2 5.259 59317
90;.'1 3451.312 -IH1.5216 28.4945 72.44 44.25 2223.~ 80.47 28.13 3290."1 5.516 60858
9h.(J 3451.569 -80.5168 28.49'59 72.42 43.76 2278.0 80.32 28. C7 3348.5 5.782 62'023
97.0 3451.831 -80.5119 28.4973 72.'01 43.26 2333.8 80.11 28. CO 3407.1 6.056 64012
9~.O 3452.096 -80.5068 28.4987 72.39 42.77 2390.5 80.02 27. '12 3466.8 6.3'00 6562~

9 Q .O 3452.365 -80.'5015 28.51)02 72.37 42.28 2448.3 79.87 27.83 3527.5 6.632 67261
100.n 3457.638 -80.4960 28.5017 72.36 41.78 2507.2 79.73 27.14 3589.4 6.934 68922
101.0 34'52.915 -flO.4904 2P.503) 72.34 41.30 2561.1 79.58 27.64 3652.3 1.2'05 70606
10? 0 3453.196 -80.4846 28.5049 72.33 40.81 2628.0 19.44 27.53 3716.3 7.561 72313
103.0 3453.480 -flO.4786 28.5066 72.32 40.33 2690.0 79.31 27.41 3781.4 7.898 7404'0
104.0 3453.769 -80.4725 28.5083 72.31 39.85 2753.1 79.11 27.29 3841.5 8.239 75798
l'1'5.n 3454.061 -80.4661 28.'5101 72.31 '19.3'1 2817 .1 79.05 27.17 3914.6 8.591 71576
106.0 3454.357 -80.4596 28.5119 72.31 38.92 2882.3 78.92 27. (4 3982.8 8.954 79377
11'\7.0 3454.657 -flO.4528 28.5138 72.31 38.46 294fl.5 18. eo 26.91 4052.1 9.327 81201
11)8.0 3454.961 -80.4459 28.5157 72.31 38.02 3015.8 78.69 26.18 4122.4 9.711 83049
109.0 3455.268 -80.4388 2A.5117 72.32 37.58 30A4.1 78.58 26.65 4193.7 10.106 8'0920
HO.O 3'055.580 -80.4314 28.5198 72.33 37.15 3153.5 78.47 26.51 ~266.0 10.512 86815
111.0 34'55.895 -80.4239 28.5219 12.34 36.72 3224.0 78.37 26.38 '0339.4 10.930 88733
H2.0 3456.214 -80.4161 28.5241 72.35 36.31 3295.6 18.26 26.24 4413.8 H.359 90675
113.0 3'056.531 -80.4082 28.5263 72.36 35.90 3368.3 78.16 26.10 '0489.3 11.800 926~0

114.0 3456.864 -80.4000 28.5286 72.37 35.50 3'042.2 78. 07 25.96 '0505.8 12.253 9~630 !:::'
n 115.0 3457.195 -80.3916 28.5309 7'2.37 35.11 3511.1 17.91 25.82 4643.5 12.718 966~3

\JI
I

I 116.1) 3451.530 -AO.3830 28.5333 72.38 34.12 3593.2 77.87 25.68 '0722.2 13.196 98680 ......N \JI<D 117.0 3457.869 -AO.3741 28.5358 72.39 3'0.3'0 3610.5 77.78 25.5'0 4802.1 13.686 l001~1 \JI
11 A.11 345A.212 -80. '1650 28.53113 12.40 33.97 3749.0 17.6'1 25. '00 4883.2 14.189 102826 O"l

0
119.0 3458.5'58 --AO.3'557 28.5409 72.41 33.00 3828.7 17.61 25.26 4965.4 14.70~ 10'0936 I

1?('l.(J 345B.909 -80.3462 28.5436 72.42 33.24 3909.6 11.52 25.12 50'08.8 15.ll3 101070 \JI

121.11 345<).264 -In. '\3h4 28.5463 72.43 32.8B 39'H .1 77.'04 24.97 5133.'0 15.715 109228
In.O 34'59.623 -BO.3263 28.54<n 72.44 32.53 4C7'5.0 11.36 24.83 5219.2 16.331 111410
173." 345Q.91'\5 -80.31&0 2~.5520 72.45 32.18 41'59.5 11.28 24.68 5306.1 10.900 113616
174.0 3460. '152 -80.3055 28.5549 72.40 31.1l3 4245.2 17.21 24.52 5394.3 11.48'0 1158'06
12'>.'"1 341'-0.727 -80.2941 28.557Q 72.47 31.49 4~32.3 77.13 24.37 '5483.8 18.081 118100
P6.'"I 3461.097 -110.2836 28.5609 72.4'3 31.14 4420.8 77.06 24.21 5'574.7 18.693 120318
177.0 34H.475 -80.27<.'3 28.5641 12.49 30.111 4'51C.8 16.98 24. (6 5667.1 19.319 122619
128.0 3461. !l57 -'l0.2607 2'1.5673 72.'50 30.48 4602.2 76.91 23. <;0 '5760.8 19.961 125005
179." '1462.24'1 - 81). :;>489 28.'5106 7? .51 30.15 469'5.0 16.85 23.15 5855.9 20.617 12135~

130." 3462.633 -8').2367 2R.5739 72.53 29.83 4789.3 16.78 23.59 5952.5 21.289 129728
131.0 3463.()21 -80.2243 28.5114 72.54 2Q .51 48R5.1 76.71 23.44 6050.5 21.911 132126
1'I?0 346'1.425 -8J.2116 28.5809 72.55 29.20 4982.3 76.65 23.28 61't9.8 22.680 13'o5~8
13 3.0 3463. 827 -RCl.1985 7.8.5845 72.56 28.91) 5080.9 76.'59 23.13 6250.6 23.399 136995
1'14. 0 3464.233 -80.1'152 28.58111 72.57 28.6'> 5181.1 76.53 22.98 6352.8 2't.135 139461
n'>.() 3464.644 -'10.1716 28.5919 12.'58 28.31 5282.1 76.47 22.83 6456.5 2't.881 1't1963



TABLE C-III. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

T I/AF
SFr.

r;r. nl ST
'J"l

U1Nt;
m::r, I':

GC LAT
OfG N

VEL-A7
DFG

VEL -Fl
f)EG

EF VFL
FT IS

HE~f)

JF'G
FL T-PHH

nEG
SF IIFL

F T/S
PANGF

N"l
ALTITUDE

fT

S-IC CFNTER ENGINF CUTOFF (ENGINE' SCLENnlOI
n'5.1AO '1464.710 -fl".16Q4 2A.S9;>5 72.Sfl 2 11 .26 5209.0 16.46 22. 81 6413.2 25.009 142365

n
I

\.N
o

nl':.o
1"'\7.0
I~A.n

1.39."
140."
141.0
147."
14'\.0
144."
145.0
146.0
147.'1
14 A."
14Q.O
1'5"1.~

151. "
IS?0
IS'I.0
IS4."
IS'i."
ISI':."
1 '57. (>

ISA ."
1'io."
1""'"
161. "

346S.057
3465.414
'141':'5.'103
"466. 'H4
3466.7'11
'\467.163
3467.,90
346fl.021
"46 A .4S3
346fl. '1A 'I
346'1.326
'141':0. 1f,f.
'I470.?fJR
'\470.65'1
3471.100
'I471.S'i0
3417.('I~

141?45'1
3417.911
34H.37A
3473. A41
'1474.30A
3474.717
~47S.25"l

3475.776
3416.207

-'10.1577
-A'J.14'\6
-AI).1792
-'10.1145
-An.fJ09n
-'10.0A45
- A". f\A9 1
-'1').0534
-'10. '1~74
-A"l.'l712
-B".(~':'47

-70.'1A'I0
-79. 0 71"
-7'1.9516
-7°.0360
-7'1.91'31
-11.1099
-79.'1l'l15
-19. R627
-7Q.'i436
-7'1.A242
-19.11'145
-79.7l'l44
-7Cl.7641
-7Cl.74'14
-19.72?2

28."'1.,7
28.59'16
7'1.6016
78.£>076
2 A.bll1
2'1.615')
28.6701
;>'1.6244
2'1.A7AR
28.6H7
2 11 .6317
2A.64?3
2'1.6410
21'1.6511
lA.65""
28.£>614
2fl.6663
2 A .6114
2'1.6165
73.6fl17
?A.£>fl"'0
7A.69B
2A.6<J7A
;>'1.1,J'I3
7A.7"A9
2'3.7146

12.S9
12.60
72.61
12.62
72.63
12.6~

77.64
12.6'i
72."6
72.61
12.hA

77.60
77.11
12.11
72.72
12.73
12.14
72.76
72.77
72.7'1
72.19
12.f'.1
7:'.82
12.'13
17.8 '5
72.'16

i'fl.f) 1
27.73
27 .45
27.18
26.91
26.64
26.38
26.12
?5.'l6
25.<'1
25.37
2,.13
24.89
24.65
24.42
24.20
23.')8
2"3.7',
n.'55
23.34
n .13
n.93
22.13
22 .53
72.34
22.16

5~1'i.~

5454.5
5534.9
5616.4
56')8.8
'i7'12.6
5861.8
5054.1
6047.7
6130.9
6.?21.0
6312.3
6404.9
64°l'l.'J
6594.2
6690.8
67'1'l.0
681'\1.8
6988.1
7:>'11 .1
7l9'i.C
1300.6
1407.A
1.,16.'1
7671 .4
7139.7

16.42
76.38
16.33
16.29
76.24
16.20
16.16
16.12
16.':1'1
76.C4
76.00
7'5.97
15.<;3
15.<;0
7'i.87
15.83
75.80
15.77
15.14
75.11
75.69
75.66
15.63
15.60
15.~fl

15.55

22.66
22.50
22.13
22.11
22. CO
21.84
71.68
21.53
;>t.31
?I.2l
21. C6
2 C. Gl
20.16
2 C. 62
20.47
20.33
2 0.19
20.05
1'1. 'll
1 <;.18
1 G. fo5
19.57
1'1.39
1'1.26
1<;.14
19.02

6551.3
6632.6
671'5.0
6798.6
6882.9
6968.1
1'J':>5.'3
7143.Q
12 H.9
1324.3
1416.2
150').3
1h03.5
7699.1
7196.1
7~<J4.3

7993.9
80'14.3
8196.8
8300.6
8405.9
8512.9
8621.5
8131.8
8843.1
89'i1.3

25.655
26.438
21.233
28.G42
2a.fl65
29.103
'30.554
31.420
37.301
33.196
34.106
15.031
35.912
36.928
31.900
38.881
39.8(jl
40.(jl1
41.948
43.001
44.011
45.159
46.264
41.386
48.527
49.692

144481
141017
149566
152126
154702
157293
159897
162'516
16'5149
161196
110459
173136
115829
118537
181261
184000
186756
189528
192318
195123
191947
200781
203646
206523
209419
212348

t::l
V1

I
f-'
V1
V1
CT'>o

I
V1

S-IC nUTAn"'~D I':N'';l'JF CUTOFF (FNr,tNE 501FNOl'"1I
16T.f.3" 347h.'i05 -10.700 (1 2R.111l2 17.A7 72.'14 113 10.2 15.54 18.95 902 'I. 6 50.419 214165

167.0 1416. 6 ~l'l -70.7010 ;>'1.1204 72.il7 ? 1. q'l 71'\35.1 1~. 53 1 e. 90 9054.6 50.86'5 215278

s-Ir I<;-fl SF P",Il.o\TI"') cn"'~ANn

1h7.~ln 3476.'1~7 -7q.,04~ 23.1222 72.Q8 21. ')2 1831.4 7'i.54 18. E'i 9052.'1 ''1.233 216186

1114."
IhA. '1
TI1R.f\
17'l.f1

3471.644
341fl.'iR4
'I41°.50q
34P'1.4?1

1111

-79.6'i'l(1
-79.614'l
-1'"l.571'l
-7"'.52i'l4

2R.7 VO
7i\.7416
2R.1'i52
2R.166f1

12.'F'
72.° 'I
72.06
72.oR

21.h'1
71.;> 3
20.91
2'J • 'i 1

1821.2
7811.7
B31.t'>
1A'54.0

15. ~6
75.58
7~. ~')

75.60

18.51
19.24
1 7. ~3
11.63

9043.1
9038.1
0059.4
(j084.6

53.234
55.606
'i1.082
60.311

221101
226823
232453
238007



"
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TABLE C- III . GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT.)

T (Mr r;c OT ST I '1~r, GC LAT VH-AZ V El-FL EF VEL HEAD FL T-PATH SF ~fL RANGE ALTITUDE
SFC NM: DEG E nEG N DfG DEG FT/S DEG I)EG F TIS NM FT

I 7? r] 141l1.3?0 -79.4il48 2'3.71A5 7~.01 20.15 1893.1 15.61 11.33 9116.4 62.172 243486
114.(\ 3487.209 -19.4409 2'3.1902 13.04 19.80 1912.9 15.62 17. C4 9148.1 65.181 248894
17(, .,., 3483.0ll5 -79.39"A 2fl.1l0?O 73.06 19.45 7943.5 1'5.63 16.14 9181.9 67.616 2'54232
l18.n 3483.950 -1°.3524 28.8139 13.09 19.11 1914.6 15.64 16.46 9215.5 10.0'59 259500
lAn.o 34A4. '104 -7°.3071 28.9258 13.12 1'1.77 8006.3 75.65 16.11 9249.1 12.516 264698
IA 7. n 3485.646 -19.26?1 28.8311 13.15 18.43 8038.1 75.67 15.89 9284.4 14.981 269828
1 A4. 0 34 fl6.417 -19.2175 28.8497 B.18 18.10 8011.6 15.68 15.61 9319.6 17.472 274889
186.0 3487.296 -79.17"0 2R.8617 13.21 17.17 8105.0 15.69 1 '5.33 9355.3 19.972 279883
IAA.O 3481l.105 -10.1763 28.Il738 13.23 17 .44 8139.0 7'5.70 15. C6 9391.5 82.486 284809
190.0 3488.903 -79. (\81)2 28.8859 13.26 17 .12 8173.6 75.11 14.79 9428.1 85.015 289668
197.0 3489.689 -19.0339 211.8981 13.29 16.81 8208.8 75.13 14.52 9465.4 81.'558 294460
194.0 3490.465 -1'1.9873 28.9104 13.32 16.49 8244.6 7'5.14 14.26 9'503.1 90.116 299187
196. (\ 1491.210 -79.9404 29.9726 13.3'5 16.18 8281.0 15.1'5 14.00 9541.6 92.689 303849
198.n 3491.985 -18.8932 28.9350 13.38 15.88 8318.1 15.77 13.14 9580.6 95.27,7 308446
2"n.O 3492.729 -18.8458 28.9474 73.41 15.58 8355.9 15.18 13.49 9620.1 91.U9 312919
707.0 ~493.462 -18.1981 2A.9598 13.44 15.28 8394.2 75.19 13.24 9660.3 100."1 317448
204.0 3494.18'5 -78.7'500 28.9123 13.41 14.98 8433.1 7'5.81 12.99 9100.9 103.130 321853
706.0 3494.1191 -18.1011 28.9848 13.50 14.69 8412 .3 15.82 12.15 9741.8 105.719 326195
208. n 1495.600 -78.61).31 28.9974 13.53 14.42 8511.7 75.83 12.51 9782.8 108.443 330471
?lO.O 3496.293 -19.6042 29.0100 13.56 14.16 8551.2 15.85 12.30 9823.1 111.121 334102
71Z.'" 3496.917 -18.5550 29.0221 73.58 13.92 8590.6 1'5.86 12.C9 9864.4 113.815 338813
714.0 3497.654 -18.50'55 29.0355 13.61 13.69 8630.0 75.81 11.90 9905.2 116.523 342995 t::I

Vl(""l 216.0 3498. '32Z -18.4558 79.0482 73.64 13.41 8669.6 15.88 11.71 9946.0 119.245 347069 I
I 21R.O 349A.983 -7A.4051 29.0611 13.66 13.2'5 8109.5 75.90 11.53 9987.0 121.983 351098 .......

I.N Vl
I-' no.o 3499.616 -78.'3554 29.0739 13.69 13.04 8149.1 15.91 11.35 10028.3 124.134 355082 Vl

727.0 'J500.282 -13.3048 29.0869 73.12 12.83 8190.3 15.92 11.18 10070.1 127.500 35'1021
en
0

774.0 350fl.971 -78.2540 29.0Q98 13.75 12.62 8831.4 75.94 11.00 10112.2 130.281 362915 I
Vl776.0 3501.5'51 -18.2028 29.1129 13.71 12.41 8812.9 75.95 1 C. 83 10154.8 133.077 366766

728.11 3502.111 -7Q.1514 29.1259 13.80 12.21 8914.9 15.96 1 C. 65 10191.9 135.888 310572
230.0 '3502.194 -7'l.09'H 29.1390 13.83 12.01 8951.3 75.98 1 C.48 10241.3 138.713 314334
?32.0 3501.4~1 -78.('\416 29.1522 13.86 11.81 9000.1 75.99 1 C. 31 10285.1 141.554 318053
234.0 3504.006 -71.9953 29.1654 13.89 11.61 9043.4 76.01 10.15 10329.4 144.410 381128
::>36.0 3504.602 -17.9421 29.1 H1 13.97 11.42 9081.0 76.02 9.98 10374.0 147.281 385361
7,fl.. 0 3505.190 -11.8898 29.1920 13.95 11.22 9131.1 16.04 9.82 10419.0 150.168 388950
740.1) 3505.711 -17.8366 79.20'53 13.97 11.03 9175.6 76.05 9.66 10464.4 153.070 392491
747.0 3506.146 -17.1831 29.21117 14.00 10.84 9ZZ0 .6 16.07 9.50 10510.2 155.981 396002
744.0 '3506.913 -77.7293 29.2322 14.::n 10.66 9266.0 76.09 9.34 10556.5 158.920 399464
746.0 3507.474 -77.6152 29.2456 74.06 10.41 9311.9 76.10 9.19 10603.2 161.869 402885
::>48.0 350A.07'1 -11.6208 29.2592 14.09 10.2,} 9358.2 76.12 9. C3 10650.3 164.834 406264
7'50.0 3508.515 -17. '5661 29.2128 14.12 10.11 9404.9 76.14 8.88 10691.8 167.815 409602
7'57.n 3509.115 -71.5111 29.2'l64 14.16 9.94 9452.0 76.15 e.73 10145.8 110.813 412899
254. n 350Q.649 -11.4551 29.3001 74.19 9.16 9499.6 76.11 8.58 10794.1 113.826 416155
75fl.O 3')1 O. 176 -71.4001 29.3138 14.22 9.59 9547.6 76.19 8.44 10842.9 176.855 419310



TABLE C- II 1. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT.)

n'lE GC 01 ST LO"lG GC lAT VEL-AI VEl-Fl EF VFl HEAD FL T-PATH SF VEl RANGE ALTITUDE
SFr: NM DEG E DEG N OEe DEG FTIS OEG OEe FTIS NM FT

:J'5fl.O '1510.696 -77.3441 29.37.76 74.25 9.42 9596.1 76.21 8.29 10892.0 179.902 422546
760.0 3511.209 -77.2878 29.3414 74.28 9.25 9645.0 76.22 8.15 1091tl.6 182.964 425681
267.0 3511.116 -77.2312 29.3553 74.31 9.08 9694.3 76.24 8. CO 10991.6 186.043 428717
764.0 3517.217 -77.1742 29.3692 74.34 8.92 9744.1 76.26 7. e6 11042.1 189.139 431833
766.0 3512.711 -77.1169 29.3832 14.38 8.76 '1794.4 76.28 7.13 11093.0 192.252 434849
268.0 3513.199 -77.0593 29.3'172 74.41 8.60 9845.1 16.30 7.59 11144.4 195.382 437827
770.0 3513.680 -71.0014 29.4113 74.44 8.44 9896.4 76.32 7.45 11196.3 198.529 440766
;>72.0 3514.155 -76."1431 29.4254 74.47 8.28 9948.0 76.34 7.32 11248.5 201.694 443667
:J74.!1 3514.624 -76.'I1'l45 29.43'16 74.51 8.13 10000.1 76.36 7.19 11301.1 204.875 446529
770.0 3515.086 -76.8255 29.4538 74.54 1.98 10052.6 76.38 7. C6 11354.2 208.074 449354
778.0 1515.542 -76.7663 29.4681 74.57 7.83 10105.6 16.40 6.0;3 11401.8 211.291 452141
280.1" 3515.992 -76.1066 29.4824 74.61 7.bE' 10159.1 76.42 6. e1 11461.8 214.525 454891
7A'.0 3'516.436 -76.f.466 29.4967 74.64 7.54 10213 .0 16.44 6.68 11516.3 211.718 457604
7A4.0 3516.874 -76.5863 2'1.5112 74.68 7.3'1 10267.4 16.46 6.56 11571.2 221.048 460280
7A6.r') 3517.306 -76.52'56 29.5256 74.71 1.25 10322.2 76.48 6.43 11626.5 224.336 462919
28fl.0 3517.732 -76.4646 29.5401 74.14 7.11 10371.5 16.51 6.31 11682.3 227.643 465522
790.0 3518.152 -16.4032 29.5541 74.18 6.91 10433.3 16.53 6.20 11738.5 230.968 468089
292.0 3518.566 -76. H14 29.5693 14.81 6.84 10489.5 76.55 6.08 11195.2 234.311 410621
794.0 3518.974 -76.2793 29.5839 14.85 6.11 10546.2 76.51 5.96 11852.4 237.673 413111
296.0 3519.371 -76.2168 29.5986 74.89 6.51 10603.4 76.60 5.85 11910.0 241.054 415578
79R.0 3'519.773 -76.1539 29.6133 14.9'2 6.44 10661.1 16.62 5.14 11968.0 244.454 478004
300.0 V520.164 -16.0907 29.6281 74.96 6.32 10719.2 76.64 5.63 12026.6 247.812 480395 t:::I

n 307.0 352 O. 550 -76.0nl 29.&430 74.99 6.19 10777 .8 16.61 5.52 12085.5 251.310 482152
V1
II 304.0 3520.930 -75.9631 29.6579 15.03 6.07 10836.8 16.69 5.41 12145.0 254.761 485015 ......Vol V1N 306.0 3521.304 -7'5.R988 29.6728 15.07 5.94 10896.4 16.71 5.30 12204.9 258.243 481364 V1

308.0 3521.672 -75.8340 29.M78 75.10 5.82 10956.4 16.14 5.20 12265.3 261.739 489620
en
C>

"HO.O 3'527.0""6 -7'5.7689 29.7028 75.14 5.70 11016.9 76.16 5.10 12326.2 265.251t 491842 I
V13l?11 3522. V)3 -75.7034 29.1119 75.18 5.59 11071 .9 16.79 5.CO 12381.6 268.790 494032

114.0 1577.746 -75.6315 29.1330 15.22 5.47 11139.5 16.81 4.90 12449.4 272.345 496189
316.0 3523. 093 -75.5712 29.1482 15.25 5.3!> 11201.5 16.84 4.80 12511.1 275.920 498313
318.0 3523.434 -75.'5045 2'1.1634 15.29 5.25 11264.0 16.81 4.10 125710.5 279.516 500406
370.1' 3523.171 -75.4314 29.1787 75.33 5.14 11321.0 16.89 4.60 12631.9 283.132 502461
377.0 3574.102 -75.1699 29.7940 75.37 5.03 11390.5 76.92 4.51 12701.1 286.768 504496
374.0 3524.428 -75.3020 29.8093 75.41 4.92 11454.6 16.95 4.42 12166.1 290.426 506494
""26.'1 3524.149 -7'5.2"331 29.8241 7'5.45 4."'2 11519.1 16.97 4.33 12830.9 294.104 508461
328.0 1575.01','5 -75.11>49 29."'402 75.49 4.12 11584.2 11.00 4.24 12896.2 291.803 510391
':no. a 352'5 • .,,76 -15.0958 29.8'551 15.53 4.61 11649.1 11.03 4.15 12962.1 301.523 512303
132.0 3525.682 -75.0262 29.8112 15.57 4.51 11115.8 11. C6 4. C6 13028.4 305.264 514119
'H4.0 '157'>.9"'''' -14. q563 79.81'168 75.61 4.42 11182.4 11. 08 3. <]1 13095.2 309.021 516025
'136.0 3526.280 -74. R1'158 29.9025 15.65 4.32 11849.5 17.11 3. e9 13162.6 312.811 511842
33A.0 3526.571 -74.A150 29.9182 15.69 4.23 11917 .2 11.14 3.81 13230.5 316.618 519630
340.0 3'526.858 -14.7431 29.9339 75.13 4.13 11985.4 11.11 3.72 13298.9 320.446 521389
"147.0 '1'577.140 -74. "720 29.9491 15.71 4.04 12054.1 11.2C 3.64 13361.9 324.296 523119

41 111
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TABLE C-II I. CEOGRAPHIC POLAR COORDINATES - ASCENT PHASE ~~9NT.)

TI"lE GC 01 ST LON(; GC LlT VEL-AZ VEl-R EF VEl HEAD FL T-PATH SF VEL RANGE All nUDE
SEC N"l DEG E DEG N DEG DEG HIS DEG OEG FT/S Nit FT

3"'10-.0 3521.411 -14.'5999 29.96'55 15.81 3.95 12123.4 11.23 3.56 130\31.0\ 328.168 524821
310-6.0 3521.690 -14.5213 29.98110- 15.86 3.86 12193.3 11.26 3.10-9 13501.5 332.063 526495
310-8.0 3521.958 -14.10-543 29.9973 15.90 3.18 12263.7 11.29 3.41 13578.1 335.980 52810\1
3'50.0 3528.222 -710-.3808 30.0132 15.94 3.69 123310-.6 77.32 3.310- 13610-9.2 339.920 529760
35?0 30;28.481 -14.3068 30.0293 75.98 3.61 12"'06.1 11.35 3.26 13120.9 310-3.883 531352
3510-.0 3528.136 -74.2325 30.0453 16.03 3.53 12418.2 17.39 3.19 13193.2 341.869 532911
356.0 '30;28. 986 -7'0-.1516 30.0610\ 76.07 3.45 12550.8 71.lt2 3.12 13866.0 351.878 5310-10-56
358.0 30;29.232 -H.0823 30.0115 76.11 3.37 12624.1 77.45 3.05 13939.0\ 35"5.9U 535969
360.0 3529.474 -14.0065 30.0931 76.16 3.29 12697.9 11.48 2.98 1"'013.0\ 359.967 531456
362.0 3529.112 -73.9303 30.1100 16.20 3.21 12712.3 71.51 2.91 14-088.0 360\.041 538917
3610-.0 3529.9'0-5 -73.8535 30.1262 76.25 3.110- 12810-7.3 17.55 2.85 10\163.2 368.151 510-0353
366.0 3530.115 -73.7163 30. lit26 76.29 3.06 12922.9 17.58 2.78 11t238.9 312.280 5U764
368.0 3530.1t00 -13.6986 30.1589 76.30\ 2.99 12999.1 17.62 2.72 14315.3 376.1t32 543151
370.0 3530.622 -13.6205 30.1753 16.38 2.92 13075.9 17.65 2.65 14392.2 380.609 5"')13
372.0 3530.839 -13.5"'18 30.1918 16.43 2.85 13153.It 77.68 2.59 11o-1t69.8 381t.811 545852
37"'.0 3531.053 -73.4626 30.2083 76.10-7 2.79 13231." 11.12 2.53 14548.0 389.0)7 510-7167
376.0 3531.262 -73.3830 30.2210-8 76.52 2.12 13310.0 71.15 2.10-7 14626.8 393.289 548459
318.0 3531.468 -73.3028 30.210-110- 76.56 2.65 13389.10- 11.19 2.42 14706.2 .391.566 549729
380.0 3531.610 -13.22021 30.2580 16.61 2.59 131t69.3 n.n 2.36 lit786. 3 1t01.&68 550975
382.0 3531.869 -73.1409 30.2710-6 16.66 2.53 1151t9.9 11.86 2.30 I1t867.0 406.196 552200
384.0 3532.0M -73.00;93 30.2913 76.11 2.41 13631.2 11.90 2.25 14~8.4 410.550 553402
386.0 3532.256 -12.9110 30.3081 76.15 2.41 13713.0 11.93 2.20 15030.3 0\1+.931 554584 t:::l

n 388.0 3532.10-44 -12.8943 30.3249 16.80 2.35 13795.5 17.91 2.15 15112.9 419.337 555744 V1
II 390.0 3532.628 -12.8110 30.3417 76.85 2.30 13878.7 18.01 2.10 15196.2 423.770 556884 ......I.H V1I.H 392.0 3532.810 -12.7272 30.30;85 76.90 2.24 13962.5 78.05 2.05 15280.2 428.229 558004 V1

394.0 3532.988 -12.6"'29 30.370;5 76.95 2.19 14047.1 78.09 2.00 15364.9 1t32.716 55910'" en
0

3CJ6.0 3533.162 -12.5'580 30.3924 11.00 2.13 14132.4 78.12 1.95 15450.2 431.229 560184 I
V13Q8.0 3533.334 -72.4126 30.4094 71.05 2.08 14218.3 18.16 1.'H 15536.3 441.170 561245

400.0 3533.503 -72.3866 30.4264 77.10 2.03 14304.9 78.20 1.86 15623.0 41t6.339 562288
402.0 3533.668 -72.3001 30.4435 17.15 1.99 143CJ2.3 78.24 1.82 15710.4 1t50.935 563313
404.0 3533.8l1 -72.2130 30.4605 77.20 1.94 14480.3 78.28 1.78 15198.6 1t55.559 564319
406.0 30;33.991 -72.1253 30.4717 77.25 1.89 14569.1 78.32 1.74 15887.0\ 460.212 565309
408.0 3534.148 -12.0"\71 30.4948 71.30 1.85 14658.6 78.36 1.70 15977.0 "'6't.893 5&6281
"10.0 35310-.302 -71.9483 30.5121 77.35 1.80 14748.9 78.41 1.66 16067.4 1t69.602 567237
412.0 35310-.454 -71.8589 30.5293 71.40 1.76 1"'840.0 78.45 1.62 16158.6 474.341 568176
1t14.0 30;34.602 -71.7689 30.5466 77.46 1.72 14931.8 78."9 1.58 16250.5 "'19.109 569100
416.0 3534.710-9 -71.6784 30.'51',39 77.51 1.68 1502".4 78.53 1.55 16343.1. 483.906 510008
418.0 3534.893 -71.5872 30.5812 71.56 1.64 15111.1 78.57 1.51 16436.5 488.733 570902
420.0 3535. 034 -71.4955 30.5906 17.62 1.61 15211.9 18.62 1.48 16530.1 ",en.S89 511181
422.0 3535.114 -71.4031 30.6160 11.67 1.57 15306.8 78.66 1.45 16625.7 1t98."'76 572646
42".0 3535.l11 -71.3102 30.6335 77.12 1.54 15ft02.5 78.71 1."'2 16721.6 503. 39ft 573ft91
426.0 3535.446 -71.2166 30.6510 17.78 1.50 15499.1 78.15 1.39 16818.2 508.342 514336
4?R.1' 3<;':\0;.519 -71.1724 30.6685 77.83 1.47 15596.5 78.79 1.36 16915.6 513.321 575162



TABLE C- II I. l?EOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

T PH: GC I) I Sf lO"lG r;c LAT VFL-4Z VEL-fL EF VEL Hf4D FL f-PUH SF \lEL RANGE AU nUDE
SFC NM DfG E nEG N OEG DEG FT/S DEG DEG FTIS NM FT

4"10.'1 3535. 709 -71.0275 31').6A60 77.89 1.44 15694.7 78.84 1.33 17013.9 518.331 575975
437.0 3535.838 -70. 'H21 30.7036 77.94 1.41 15793.8 78.89 1.30 17113.1 523.313 5767n
4"14.0 3535. %5 -70.8360 30.7212 78.00 1.38 15893.8 78.93 1.28 17213.1 528 .....6 517567
4'>,(,.0 3536.090 -70.7392 30.7388 78.05 1.35 15994.6 78.98 1.25 17313.9 533.552 5783107
4111.0 3536.214 -70.6418 30.7565 78.11 1.B 16096."1 79.02 1.23 11415.7 538.689 519111
440.0 1'536.336 -70.5438 30.7742 78.17 1.30 16198.9 79.07 1.20 17518.4 543.860 S798n
447.0 35"\6.456 -70.4450 30.1919 78.23 1.2!) 16302.4 79.12 1.18 17621.9 5"9.063 580627
444.0 3536.575 -70.3457 30.8097 78.28 1.25 16406.8 79.17 1.16 17726.4 554.299 581369
44/'.0 3536.69"\ -7(\.2456 30.R274 78.34 1.23 16512.1 H.22 1.14 17831.8 559.569 582103
448.0 "\'536.809 -70.1449 30.R452 78.40 1.21 16618.3 79.27 1.12 17938.1 564.872 582829
450.0 3536.924 -70. '1434 30.11631 78.46 1.19 16725.6 79.31 1.11 18045.3 570.210 583548
457.0 3"37.0"18 -69.9413 30.8809 78 • .,2 1.17 16833.5 79.36 1. C9 18153.4 575.582 58.. 261
4.,4.0 3537.1'51 -69. A385 30.89QIl 78.58 1.16 16942.7 79.42 1.C7 18262.6 580.988 584968
456.0 3537.264 -69.7350 30.9167 78.64 1.14 17052.9 79.47 1. (6 18372.8 586.430 585669
45!'!.0 "1'537.375 -69.6"107 30.9"\46 78.70 1.13 17164.1 79.52 1.05 181084.1 591.906 586365
460.0 3'537.486 -69.5258 30.9525 78.76 1.11 17276.3 79.57 1.03 18596.3 597."19 587057

5-1 I CENTER ENGI NE CUTOFF (ENGINE SOLENOID)
460.610 3537.519 -69.4941 30.9579 78.78 1.11 11310.1 19.59 1.03 18630.2 599.079 581263

4h2.0 3531.595 -69.4201 30.9705 711.82 1.09 17375.9 19. t2 1. 01 18695.9 602.965 5811..0
464.0 3537.703 -69.3139 30.9884 78.89 1.06 11467.1 79.68 0.99 18787.3 608.541 588..14 t::l
466.0 3537.808 -69.2070 31.0064 7fl.95 1.03 175.,8.9 19.73 0.96 18819.0 6110.1"1 589014 V1n I

I 468.0 3531.912 -69.0995 31.02103 19.01 1.01 11650.9 19.78 0.94 18971.1 619.182 589122 ......
\.N V1,J:::- 470.0 "\'n8.014 -68.9'H4 31.0423 1CJ.01 0.99 11743.4 79.83 0.93 19063.6 625.441 590361 V1

477.0 3538.115 -68.8828 31.0602 79.13 0.99 17836.5 79.89 0.92 19156.8 631.141 59Q996 O"l
0

474.0 3538.216 -61l.1735 31.0181 79.19 0.9'3 11929.1l 79.94 C. 'il 19250.2 636.864 591629 I
V1

416.0 3538.317 -68.6636 "\ 1.0960 19.26 0.91 18023.8 80.00 C.91 193410.2 642.618 592261
411l.D 3531l.418 -61l.5531 31.1119 79.32 0.97 18118.6 80.05 O. 'il 19439.0 648.401 592895
41l0.0 35"11l.519 -68.4419 31.1318 79.38 0.97 18214.2 80.11 C.90 19534.6 654.215 593529
487.0 3538.621 -6"1.3302 31.1497 79.45 0.97 18310.5 80.17 C.90 19631.0 660.059 591tl66
41l4.0 3531l.723 -68.2171l 31.1675 79.51 0.91 18407.5 80.22 C. <;0 19128.0 665.934 5910805
486.0 35311.825 -68.1047 11.1854 79.5A 0.91 11l505.3 80.28 C.90 19825.9 611.840 595448
41lR~0 3538.928 -67.9910 31.2032 79.65 0.96 18603.9 80.34 C.90 19924.6 671.711 596092
490.(\ 1539.031 -67.8767 11.2210 79.71 0.96 18694.5 80.40 C.90 20015.2 683.143 596734
497.0 3539.1"\2 -67.1619 31.23R8 79.78 0.94 18771.6 80.46 C.88 20092.3 689.736 597312
494.0 3539.233 -67.6465 31.256" 79.8'5 0.92 18848.7 80.52 0.86 20169.5 695.155 598003
496.0 3539.332 -67."306 31.7742 7Q.92 0.90 18926.4 80.58 C.84 20247.2 701.798 598623
49R.O 353'i.42CJ -67.4142 31.2918 19.99 0.88 19004.5 80. t4 C.82 20325.4 707.866 599232
"00.0 3539.524 -61.2913 31.3094 1l0.06 0.116 19082.7 80.71 C.80 20403.1 713.959 599828
5(\7.0 3539.617 -67.1798 31.J269 80.13 0.84 19161.4 80.77 0.7'l 20482.4 720.077 6001015
504.0 3539.710 -67.0618 31.3444 80.20 0.83 19239.9 80.83 C.78 20560.9 726.219 600995
"06.0 3539. M1 -66. Q431 31.3618 80.26 0.1l2 19318.7 80.89 0.17 20639.8 7:32.387 601571

, ~
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TABLE C-II 1. GEOGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

Tl"lF GC OIST LONG GC LlT VEl-AZ VEL- EL EF VEL HEAD Fl T-PATH SF IIEl RANGE ALTITUOE
SFC N"I OEG F OEG N OEG nEG HIS nEG nEG FT/S NM FT

50A.0 353'l."'Cl2 -66.fl242 31.37<l2 80.33 0.'32 193Cj8.0 80.'l6 C.16 20119.1 138.580 602143
510.0 3539.983 -66.7046 31.3965 80.40 0.81 19477.8 81.02 0.16 20198.9 1't4.198 602714
512.0 3540.074 -66.5A45 31.4138 80.48 0.81 19558.0 81.08 0.16 20819.2 151.042 603284
514.0 3540.164 -66.4638 31.4310 80.55 0.80 19638.1 81.15 0.15 2095C1.9 157.311 603853
516.0 3540.255 -66.3426 31.4481 80.62 0.80 19719.9 81.21 0.75 21041.2 163.606 604421
518.0 3540.345 -66.2209 31.4652 80.69 0.79 19801.8 81.28 0.14 21123.1 769.927 604988
520.0 3540.435 -66.0986 31.4823 80.76 0.79 19884.2 81.34 0.74 21205.5 776.274 605554
522.0 3540.525 -65.9157 31.4992 80.83 0.78 19967.1 81.41 0.14 21288.6 782.647 606119
524.0 3540.615 -65.8523 31.5162 80.91 0.78 20050.7 81.47 0.13 21372.2 789.041 606684
526.0 3540. TO') -65.72fl3 31.5330 80.98 0.78 20134.9 81.54 O. 73 21456.4 795.413 607249
528.0 3540.795 -65.6038 31.5498 81.05 0.77 20219.6 81.61 0.13 21541.2 801.926 607813
530.0 3540.885 -65.4781 31.5665 81.13 0.77 20304.9 81.67 C.7Z 21626.5 808.406 608378
532.0 3540. Cl75 -65.3530 31.5831 81.20 0.77 20390.8 81.14 0.7Z 21712.5 814.914 608943
')34.0 3')41.065 -65.2267 31.59'H 81.28 0.77 20477.3 81.81 0.12 21799.0 821.449 609510
536.0 3541.156 -65.0Cl9C1 31.6162 81.35 0.77 2056'0.4 81.88 0.72 21886.2 828.011 610078
'j311.0 3541.246 -64.Cl725 31.6321 81.43 0.77 20652.1 81.95 0. 72 21973.9 834.601 610648
540.0 3541.338 -64.8444 31.6490 81.50 0.77 20140.4 82.01 0.12 22062.2 841.219 611220
547.0 3541.430 -64.7158 31.6653 81.58 0.77 20829.2 82.08 C.7Z 22151.0 847.866 611796
544.0 3541.522 -64.5&66 31.6815 81.65 0.77 20918.6 82.15 C.73 22240.5 854.540 612375
546.0 3541.615 -64.4568 31.6916 81.13 0.71 21008.3 82.22 0.73 22330.3 861.243 612958
548.0 3541.70Cl -64.3264 31.7137 81.81 0.78 21098.9 82.29 0.13 22420.9 867.975 613546
550.0 3541.804 -64.1954 31.7297 81.88 0.78 21190.0 82.36 C.74 22512.0 874.136 61'0139 t::::t

n 5') 2.0 35'01.899 -64.0638 :n.7455 81.96 0.19 21281.3 82.44 0.14 22603.4 881.525 614738 \J1
I

I .....
\J'oI \J1\J1 5-11 OUTftOARD ENGI~E CUTOFF «ENGINE SOlENOIDJ \J1

'i52.640 3541.929 -64.0222 31.7505 81.99 0.79 2130CI.CI 82.46 0.74 22632.0 883.670 61~921
O"la
I

\J1

5-1115-IV8 SEPARATlO~ COMMAND
553.500 3541.Cln -63.9647 31.1514 82.02 0.77 21317.8 82.49 0.73 22639.9 886.634 615181

554.0 3541.995 -63.9316 31.7613 82.0'0 0.77 21317.9 82.51 C.7Z 22640.0 888.339 615336
'i56.0 3542.087 -63.79C13 31.7770 82.12 0.73 21318.2 82.58 0.69 226'00.4 895.158 615914
51)8".0 3542.175 -63.6670 31.1925 82.20 0.70 21325.4 82.66 C.66 22641.7 901.915 616464
1)60.0 3542.259 -63.5346 31.8078 82.28 0.68 21349.6 82.73 0.64 22671.9 908.796 616992
562.0 35'02.3'01 -63.4019 31.8230 82.36 0.66 21382.5 82.80 0.62 2270'0.9 915.628 617508
5l',4.0 35'02.421 -63.26QO 31.83111 82.43 0.64 21418.3 82.88 C.60 22140.7. 922~'o69 618009
566.0 35'02.'099 -63.1358 31.8530 82.51 0.62 2llt5'o .2 82.95 C.59 22776.6 929.3Z2 618'098
568.0 35'02.514 -63.0024 3.l. R679 82.59 0.60 2148Q.9 83.02 C.57 2281Z.'o 936.186 61897'0
570.0 3542.648 -62.S681 31.8825 62.67 0.59 21525.1 63.10 C.55 22848.2 9'03.061 619'036
572.0 35'02.119 -6Z.73'o7 31.6971 62.75 0.51 21561.8 83.17 C.53 Z288'o.4 949.9'08 619866
574.0 35'oZ.188 -62.6005 31.9115 82.83 0.55 21598.2 83.24 C.52 22920.8 956.846 6Z0322
576.0 3542.855 -62.4659 31.92'58 62.91 0.53 21634.6 83.32 C.50 22957.3 963.755 620745



TABLE C-III. rI:OGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONTo)

TIME GC [liST ln~ GC lU IIEL-Al YEl-a EF IIEL HEAO FL T-PA TH SF YEL RANGE ALTITUDE
SEC NfII DEG E DEG N OEG OEG HIS OEG OEG FT/S NM FT

')78.0 l5lt2. 92 0 -62.3312 31.9400 82.99 0.51 21611.3 83.39 0.48 22993.9 970.611 621155
')80.0 3542.983 -62.19;61 31.9540 83.07 0.50 21708.0 83.47 0.47 23030.1 911.609 621552
')82.0 3543.044 -62.0608 31.9619 83.15 0.48 211~.8 83.5"0 0.45 23067.5 984.554 621936
')84.0 3543.102 -01.9252 31.9816 83.23 0.46 21181.7 83.62 0.43 23104.5 991.510 622308
586. (' 3543.159 -61.1893 31.9952 83.31 0.44 n818.1 83.69 C.42 23141.6 998.418 622661
')"8.0 3543.213 -61.6532 32.0081 83.39 0.43 21855.9 83.17 0.40 23118.8 1005.'t51 623013
')90.0 3543.266 -61.5168 32.0220 83.41 0.41 21893.2 83.85 0.39 23216.1 1012.4't9 6233't6
592.0 3S1t3.316 -61.3801 32.0351 83.55 0.39 21930.6 83. 'l2 C.37 23253.6 1019.452 623668
')Q4.0 3543.31'>5 -61.2431 32.0482 83.b4 0.38 21968.3 84.00 0.36 23291.2 1026.'t61 623917
596.0 3543.412 -61.1059 32.0611 83.12 0.36 22006.0 84.08 0.34 23329.0 1033.49't 624275
')98.0 3543.456 -60.9684 32.0138 83.80 0.35 22044.0 84.15 0.33 23367.0 1040.533 624561
600.0 3,)43.49'l -60.8306 32.0864 83.89 0.33 22C82.0 84.23 0.31 23405.1 1041.584 624835
602.1'1 3543.540 -60.6926 32.0988 83.91 0.32 22120.2 84.31 0.30 23443.3 1054.6't1 625097
604.0 3543.519 -bO.5542 32.1111 84.05 0.30 22158.4 84.3'l C.28 23481.5 1061.123 6253'09
60h.0 3543.611 -60.4156 32.1233 84.14 0.29 22196.8 84.,.1 0.21 23519.9 1068.810 625589
608.0 3,)4~.652 -60.2767 32.1353 84.22 0.21 22235.3 8,..54 C.26 23558.5 1015.910 625818
610.0 3S1t3.686 -60.1315 32.1411 84.30 0.26 22214.0 84.62 0.24 23597.2 1083.022 626036
611.0 3543.118 -59.9981 32.1588 84.39 0.24 22312.8 84.10 0.23 23636.0 1090.141 626243
614.0 354'1.148 -59.8583 32.1103 84.41 0.2.3 22351.8 84.18 0.22 23675.0 1091.283 6Z6,.'tO
616.0 3')43.717 -59.111'l3 32.1811 84.56 0.22 22391.0 84.1l6 0.20 23714.2 1lO't.,.32 626621
618.0 3543.804 -59.57'10 32.1929 84.64 0.20 22430.3 84.9" 0.19 23153.6 1111.59" 626803
620.0 3543. R2CJ -59.4375 32.2040 84.73 0.19 22469.6 85.02 0.18 23192.9 1118.768 626910 t::l

n 627..0 3543.853 -59.2966 32.2149 84.81 0.18 22')09.1 85.10 0.11 23832.4 1125.955 621126 V1
II 624.0 3543.815 -59.1555 32.2257 84.90 0.17 22548.1 85.18 0.16 23812.0 1133.154 627273 ......VI V1en 62h.0 )543.896 -59./)140 1.2.2363 84.98 0.1') 2258B.4 85.26 0.15 23911.8 1140.366 627411 V1

628.0 3')43.915 -511.8723 1.2.2461 85.01 0.14 22628.3 85.34 C.13 23951.6 1141.591 627539 en
0

6~O.0 3543.933 -58.7303 32.2570 85.15 0.13 22668.2 85.42 0.12 23991.6 11')4.828 627659 I
V1Fo32.0 3543.949 -S8.5880 32.2671 85.24 0.12 2210B.3 B5.50 0.11 24031.1 1162.078 621769

h34.0 3543.964 -58.4455 32.2771 85.32 0.11 22748.5 85.58 0.10 24071.9 1169.3,.1 627811
(,36.0 3543.'l18 -58.3026 32.2869 8".41 0.10 22H8.8 85.66 C.09 24112.3 1176.616 627965
6311.0 3543.990 -SIl.159S 32.2965 85.50 0.09 22829.3 85.14 O. C8 241')2.8 1183.905 628050
640.0 3S't4.001 -58.0161 32.1059 95.58 0.08 22869.9 85.82 o. C8 24193.4 1191.206 628128
642.0 3544.011 -51.8124 32.H52 85.61 0.07 22910.1 85.91 0.01 24234.2 1198.521 628198
644.0 3544.020 -Sl.7284 32.3244 85.75 0.06 22951.6 8,).9'l 0.06 24275.1 1205.8lt8 628261
646.0 3544.027 -57.5841 32.3333 85.84 0.05 22'l'l2 .6 86.01 C. C5 24316.1 1213.189 628316
6411.0 3544.034 -51.4395 32.3421 85.9'1 0.04 23033.9 86.15 C.04 24357.4 1220.542 628365
6<;0.0 l<;44.03CJ -S7.2947 32.3507 86.02 0.04 23075.3 86.23 c. C3 24398.8 1221.909 628407
6"'.0 3544.043 -57.1495 32.3592 96.10 0.03 23116.9 86.31 C.03 24440.4 1235.289 628442
1'>54.0 3544.046 -S7.1)041 32.3674 81'>.19 0.n2 23158.1 81'>.40 C. C2 24482.2 1242.683 628471
1'>"6.0 1544.049 -5Fo.R5B4 32.3755 86.28 0.01 23200.6 S6.48 0.01 24524.1 12')0.089 628495
65R.n 3544.050 -56.712'1 32.3835 'lh.37 0.01 23242.5 86.56 O. Cl 24566.1 1257.509 628513
hhO.O 3544. 051 -56.5660 32.3'HZ 116.45 0.00 23284.6 86.M C.OO 24608.1 lZ64.943 628525
6h2.0 3S44.051 -56.4194 3?3988 86.54 -0.00 2.33;>6.1 86.13 - O. CO 24650.3 1272.390 628532

••



·.

TABLE C-II I. (£OGRAPHIC POLAR COORDINATES - ASCENT PHASE (CONT,)

TH~E GC fll Sf lON(; GC LAT VEl-AZ VR-R EF VEL HEAD Fl T-PATH SF IIEt RANGE All nUOE
SFC N"l DEG E DEG N DEG DEG FT/S OEG OEG F TIS NM FT

6"4.0 1544.050 -56.2125 37.4062 86.63 -0.01 23369.0 86.81 - C. C1 24692.6 1219.850 628535
666.0 3544.048 -56.1253 32.4114 136.12 -0.01 23411.5 86.89 -0. C1 24135.1 1281.321t 628533
"6R.O 3541>.046 -55.'H79 32.4205 86.81 -0.02 23454.2 86.98 -C. C2 24111.8 1291t.812 628521
670.0 3544.043 -55.8301 32.4273 86.90 -0.02 23496 .9 81.06 -0. C2 24820.5 1302.313 628511
677.0 ~544. 040 -55.6A20 32.4340 86.9A -0.0"1 23539.8 81.14 -0. C3 21t863.4 1309.828 628504
674.0 3541>.036 -55.5337 32.4405 81.01 -0.01 23582.8 81.23 -0. C3 24906.1t 1311.351 628481
"16.('1 3 541t. 031 -55.3850 32.41t68 81.16 -0.03 23625.9 81.31 -0. C3 21t9lt9.5 1321t.899 628468
618.0 3544.021 -55.2361 32.4530 81.25 -0.04 23669.2 81.40 -C. C3 24992.8 1332.456 62841t5
680.0 3544.011 -55.0A68 32.45'19 87.34 -0.04 23712.7 87.48 -C. C4 25036.3 1340.026 628421
687.0 3544.016 -54.9313 32.4647 81.43 -0.04 23756.3 81.51 -0. C4 25019.9 1341.610 628395
684.0 3544.011 -54.1R15 32.4702 81.52 -0.04 23199.9 81.65 -0. C4 25123.5 1355.208 628368
686.0 1544.005 -54.6313 32.4156 81.61 -0.04 23843.1 81.14 -0. C4 25161.1t 1362.820 628341
"88.0 11544. 000 -54.4869 32.4808 81.70 -0.04 23881.1 87.82 -0.04 25211.3 1310.41t6 628314
690.0 351t3.995 -54.3362 32.4858 81.19 -0.04 23931.8 81.91 -C.03 25255.4 1318.086 628289
6'P.0 3543.990 -54.1852 32.4906 87.88 -0.03 23976.0 81.99 -C. C3 25299.6 1385.140 628264
694.0 3543.985 -54.0339 32.4953 81.97 -0.03 24020.3 88.08 -0. C3 25343.9 1393.408 628242
696.0 3543.981 -53.'1823 32.4997 88.06 -0.03 24064.8 88.16 -C.03 25388.5 1401.091 628222
6QA.0 3543.978 -53.7304 32.5039 88.15 -D.02 24109.5 88.25 -c. C2 25433.1 1408.188 628205
700.0 3543.915 -53.57-82 32.5079 R8.24 -0.02 24154.3 88.34 -0. 02 25411.9 1416.499 628193
102.0 3543.913 -53.4251 32.5118 88.31t -0.01 24199.3 88.42 -C.01 25522.9 1424.221t 628184

5-1 VB 1 ST GUIOANCE CUTOfF t::l
r:o 703.160 3543.972 -53.2920 12.5150 a8.42 -0.01 24238.8 88.50 -0.01 25562.4 1430.991 628180 U1

I
I f--'\N U1""'J 704.0 3543.912 -53.2129 32.5154 88.43 -0.01 24242.5 88.51 -0. 01 25566.2 1431.964 628181 U1

106.0 3543.911 -53.1200 32.5189 88.52 -0.01 24244.2 88.59 -0. 00 25561.8 1439.110 628180 en
0

70R.0 3543.970 -52.9610 32.5221 88.61 -0.01 24244.2 88.t:8 -C.01 25561.8 1441.458 62in19 I
U1

710.0 3543.969 -52.8140 32.5251 88.10 -0.01 210244.3 88.11 -0. C1 25561.9 1455.20~ 628118
117.0 '510'.96<) -52.6610 3;>.5219 88.79 -0.01 2~244.3 88.86 -0.01 25561.9 1462.951 628116

PARKING OR81 T INSERTION
713.760 3543.911 -52.5260 32.5303 88.81 -0.01 24244.3 88.93 -o.co 25561.9 1469.190 621869



TABLE C-IV. li:OGRAPHI C POLAR COORDINATES - PARKING ORBIT PHASE

TIME GC 01 ST LONG GC LAT GO LAT HEAD FL T-PATH SF VEl ALT nUDE
SEC N'" DEG E DEG N DEG N DEG DEG FlIS NM

PAR 1(1 He ORB I T 1 NSE RTf ON
713.7(,0 3543. CJ17 -52.5260 32.5303 32.6CJCJCJ 88.CJ3 -0.00 25567.9 103.334

750.0 3543. CJ04 -49.7529 32.5423 32.7119 90.51 -0.01 25568.5 103.322
ROO.O 3543.884 -45.9299 32.4476 32.6169 92.68 -0.01 25569.6 103.285
850.0 3543.862 -42.1210 32.2245 32.3933 94.83 -0.01 25510.2 103.223
ClOO.O 3543.840 -38.3372 31.8748 32.0426 96.96 -0.01 25570.8 103.138
950.0 3543.AIA -34.5 A8CJ 31.4012 31.5676 CJ9 .04 -0. Cl 25511.5 103.030

1000.0 3543.7CJ6 -30.8851 30.8070 30.9716 101.07 -0.01 25572.3 102.901
10'50.0 3543.773 -27.2340 30.0966 30.258CJ 103.03 -0.01 25573.1 102.753
1100.0 3543.751 -23.6422 29.2748 29.4344 104.n -0.01 255H.0 102.588
1150.0 3543.728 -20.1147 28.3469 28.5033 106.12 -0.0'1 25570\.9 102.407
1200.0 3543.106 -16.6553 27.3188 21.4715 108.44 -0.01 25515.9 102.214
1250.0 3543.684 -13.2663 26.1965 26.3448 110.06 -0.0'1 25511.0 102.009
1300.0 3543.663 -Cl.9484 24.9862 25.12CJ6 111.59 -0.01 25518.0 101.791
1350.0 3543.641 -6.7015 23.6942 23.8320 113.02 -0.01 25579.1 101.579
1400.0 3543.620 -3.5242 22.3267 22.458" 11".35 -0.01 25580.1 101.359
1450.0 3543.599 -0.41"'2 20.8901 21.0150 115.57 -0.01 25581.2 101.139
1500.0 3543.578 2.6316 19.3905 19.5079 116.10 -0.01 25582.3 100.n3
1'550.0 3543.558 5.6170 17 .8338 17.Cl431 117.72 -0.0'1 25583.3 100.711
1600.0 3543.537 8.5462 16.2259 16.3265 118.64 -0.01 25584.3 100.509 t::l
1650.0 3543.517 11.4239 14.5724 14.6637 119.46 -0.01 25585.3 100.311

Vl
(""") I

I 1700.0 3543.497 14.2552 12.8789 12.9604 120.19 -0.01 25586.2 100.139 ......
\Jol Vl
00 1750.0 3543.478 11.0453 11.1506 11.2218 120.81 - 0.0'1 25587.1 99.977 Vl

1800.0 3')43.458 19.7997 9.3928 Cl.4532 121.34 -0.01 25581.9 99.8)3
O"l
Cl

lR50.0 3543.439 22.5241 1.6104 1.6596 121.78 -0.0'1 25588.6 99.109 I
Vl1900.0 3543.421 25.2241 5.8083 5.8461 122.12 -0. 00 25589.3 99.605

1950.0 3543.403 27.9055 3.9913 4.0114 122.31 -0.00 25589.9 99.525
2000.0 3543.386 30.5742 2.1642 2.1184 122.52 -0.00 255CJO.4 9CJ.46CJ
2050.0 3543.370 33.2359 0.3317 0.3338 122.58 -0.00 255CJO.8 99.437
2100.0 3543.356 35.8Cl67 -1.5018 -1.51I6 122.55 -0.00 25591.1 99.430
21')0.0 3543.343 38.5624 -3.3315 -3.3533 122.43 -0.00' 25591.3 CJ9.448
no!}. 0 3543.332 41.23fl7 -5.1528 -5.1864 122.22 -0.00 25591.4 CJ9.492
2750.0 3543.323 43.9316 -6 .Qh 10 -1.0061 121.91 -0.00 255,91.4 99.560
2300.0 3543.317 46.6469 -8.1513 -8.8078 121.51 -0.0'0 25591.3 99.652
230;0.0 3543.314 49.3904 -10.51R<J -10.5863 121.02 -0.00 25591.1 99.767
7400.0 Vi43.31'> 0;2.1676 -12.2')88 -12.3361 120.42 0.00 25590.9 99.904
:>450.0 3543.319 '>4.9840 -13 .'}659 -14.0537 119.73 O. CO 25590.5 100.060
2'>!'l0.0 3543.327 57.R452 -15.6349 -1').7322 118.95 0.00 25590.0 LOO.23;6
7')50.0 3543.340 1,0.1<;61 -11.2603 -17.3665 118.06 0.00 25589.5 100.427
260".0 30;43.358 63.7217 -18.8366 -18.9511 117.08 0.01 25588.9 100.633
:>60;0.0 30;43.3 fl2 66.7463 -20.3579 -20.4'102 11').Q'} 0.01 25588.2 100.851

",
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TABLE C-IV. GEOGRAPHI C POLAR COORDINATES - PARKING ORBIT PHASE (CONT.)

TIM'" GC DIST LONG GC LAT GO tAT HFAD Fl T-PA TH SF VEL All nUOE
SFC ".M OEG E OEG ". OEG N OEG OEG FT/S NM

2100.0 3543.411 69.8340 -21.8184 -21.9411 114.80 0.01 25581.5 101.079
21'50.0 3543.441 12.9819 -23.2118 -23.3475 113.51 0.01 25586.7 101.314
2800.0 3543.489 16.2108 -24.5321 -24.6136 112.11 0.01 25585.9 101.553
28<;0.0 3543.538 79.5043 -25.1728 -25.9195 110.62 0.C1 25585.0 101.795
2900.('1 3543.594 82.8691 -26.9l78 -27.0190 109.03 0.02 25584.1 102.037
2950.0 3543.651 86.3048 -21.9907 -28.1458 101.35 0.02 25583.2 102.216
3000.0 3543.129 89.8094 -28.9553 -29.1139 105.57 0.02 25582.2 102.511
3050.0 3543.808 93.3800 -29.8159 -29.9774 103.11 0.02 25581.3 102.139
3100.0 3543.894 97.0117 -30.5669 -30.7307 101.11 C.C2 25580.4 102.951
3150.0 3543.989 100.6985 -31.2032 -31.3690 99.77 0.C3 25519.4 103.165
3200.0 3544.0'l2 104.4329 -31.7204 -31.8811 'l1.11 0.03 25518.5 103.361
n50.0 3<;44.202 108.2060 -32.1146 -32.2831 95.60 0.03 25511.6 103.543
3300.0 3544.320 112.0079 -32 .3830 -32.5522 93.45 0.03 25576.1 103.110
3350.0 3544.446 115.8271 -32.5236 -32.6931 91.28 0.04 25515.8 103.861
3400.0 3544.518 119.6540 -32.5352 -32.7041 89.11 0.04 25515.0 103.995
3450.0 3544.118 123.4153 -32.4117 -32.5810 86.'l4 0.04 25574.2 104.113
3500.0 3544.863 121.2801 -32.1122 -32.3408 84.19 0.04 25513.4- 104.214
3550.0 3545.015 131.0515 -31.8006 -31.9681 82.61 0.04 25572.6 104.299
3600.0 3545.112 1'34.7975 -31.3056 -31.4111 80.60 0.04> 25571.9 104.361
3650.0 3545.334 138.4908 -30.6910 -30.8552 78.58 0.04 25511.3 104.419
3100.0 3545.500 142.1299 -29.9611 -30.1229 16.64 0.05 25570.6 104.451
3750.0 3545.670 145.1084 -29.1209 -29.2800 14.16 0.05 25510.0 104.481 t:1

\J1
n 3800.0 3545.842 149.2215 -28.1160 -28.3311 12.98 0.05 25569.4 104.492 I

I ~
\.N 3850.0 3546.011 152.6656 -21.1321 -21.2839 71.28 0.05 25568.9 104.493 \J1
1.0 3900.0 3546.1 'l2 156.0389 -25.9953 -26.1427 69.67 0.05 25568.3 1M.485 \J1

O"l
3950.0 3546.368 159.3407 -24.1119 -24.9143 68.16 0.05 25561.8 104.470 0

4000.0 104.449
I

3546.544 162.5714 -23.4683 -23.6050 66.75 0.05 25567.3 \J1
4050.0 3546.118 165.1321 -22.0906 -22.2210 65.44 0.C5 25566.9 104.424
4100.0 3546.8'Jl 168.8210 -20.6451 -20.7687 64.23 0.05 25566.4 104.398
4150.0 3541.060 171.8514 -19.1380 -19.2540 63.13 0.05 25566.0 104.373
4200.0 3547.226 114.8219 -11.5751 -11.6829 62.12 0.04 25565.5 104.349
4250.0 3541.381 117.1428 -15.9623 -16.0614 61.22 0.04> 25565.1 104.330
4300.0 3541.543 -179.3931 -14.3052 -14.3949 60.42 0.04 25564-.6 104.311
4350".0 3541.693 -116.5148 -12.6093 -12.68')1 59.71 0.04 25564-.2 104. :n2
4400.0 3547.831 -113.1969 -10.8791 -10.9491 59.10 0.04 25563.7 104.316
4450.0 3541.9n -111.0540 -9.1216 -9.1802 58.58 0.04 25563.2 104.330
4'500.0 3548.101 -168.340'0 -1.3399 -7.3814 58.16 0.03 25562.8 104.356
4550.0 3548.221 -165.6504 -5.5396 -5.5756 51.84 0.03 25562.3 104.395
4600.0 3548.332 -162.9783 -3.1253 -3.7496 51.61 C.03 25561.8 104.441
4650.0 3548.434 -160.3183 -1.'J018 -1.9142 51.46 0.03 25561.2 104.513
4100.0 3548. 526 -151.6645 -Q .0136 -0.0140 51.41 0.02 25560.7 104.592
4750.0 3548.609 -155.0110 1.1548 1.7663 51.46 0.02 25560.2 104.686
4800.0 3548.681 -152.3520 3.5181 3.6020 57.59 0.02 25559.6 104.792



TABLE C-IV. GEOGRAPHIC POLAR COORDINATES - PARKING ORBIT PHASE (COOT.)

TTMF' GC [) 1ST LOr«; GC LAT GO LAT HEAO FL T-PATH SF VEL AU nUDE
SEC NI'1 OEG E DEG N OEG N OEG OEG FT/S NM

41'1'50.0 3548.7"'4 -149.6818 5.393'- 5.4285 51.82 0.02 25559.1 104.912
"'900.0 3548. 196 -146.9944 1.19"'5 1.2410 58.13 0.01 25558.5 105.044
"'950.0 35't8.838 -14"'.2841 8.9111 9.03~9 58.55 0.01 25557.9 105.181
5000.0 3549.1'171 -141.5"'53 10.136'" 10.8050 59.05 0.01 25557."" 105.339
'5050.0 3548. 993 -118.1722 12.4616 12.5465 59.65 0.00 25556.8 105.500
')100.0 35108.906 -135. 9591to 14. 1651to H.2542 60.35 0.00 25556.3 105.661
')1')0.0 35"'11.910 -133.1016 15.82101 15.9229 61.15 -0.00 25555.8 105.838
5100.0 35108.90't0 -130.1939 11.""401 11.5471 62.0lto -0.00 25555.3 106.012
')7')0.0 35108. 8<JI -121.2311 19.0060 19.1213 63.04 -0.00 25554.9 106.191
5300.0 3548.869 -124.2091 20.5167 20.6395 64.13 -0.e1 25554."" 106.359
'53')0.0 3')48.839 -121.1241 21.9663 22.0960 65.33 -0.01 25551to.0 106.')28
')400.0 3')Ito8.803 -117.9126 23.3486 23.4847 66.63 -0.01 25553.7 106.690
')4')0.0 3548.75q -114.1523 24.6'516 24.1994 68.03 -0. C1 25')53.5 10&.843
')500.0 35108.11 0 -111.4&14 25.8869 26.0338 &9.53 -0.01 25553.2 10&.98&
')')50.0 3,)~8. 6')6 -108.0994 27.0304 21.1818 71.12 -0.02 25553.1 101.11&
5&00.0 3548.596 -104.666q 28.0818 28.2310 72.81 -0.C2 25553.0 107.230
56'50.0 3548.532 -101.165& 29.0350 2q.193& 14.5<.1 -0.02 25553.0 101.328
5700.0 35108.46') -97.5988 29.8942 30.0457 16.45 -0.02 25553.1 101.408
5750.0 35"'8.394 -.93.9113 30.&240 30.7878 18.3<.1 -0.02 25553.2 101.1061
5900.0 3548.321 -90.2892 31.2it93 31.4150 80.100 -0.02 25553.5 107.505
58'50.0 3548.2"'6 -86.5599 31.7551 31.<)229 82.46 -0.02 25553.8 101.521
5qOO.0 3548.169 -82.7925 32.1395 32.3018 81to.57 -0.02 2555"'.2 101.514 t::l

V1
("") 59')0.0 3')48.091 -78.99&8 32.3918 32.5668 86.71 -0.02 25554.7 107.Ito83 I
I 6000.0 3548.012 -75.1837 32.5286 32.6980 98.89 -0.02 25555.2 107.428 ......
~ V1
0 6050.0 3541.933 -11.3644 32.5310 32.7004 91.05 -0.02 25555.9 107.350 V1en

&100.0 351to7.854 -67.5504 32."'047 32.5738 'H.21 -0.02 25556.6 107.248 0
&1')0.0 3541.77') -63.7532 32.1509 32.3193 95.36 -0.02 25557. Ito 107.1~3 I

V1
6200.0 3541.69!1 -59.9834 31.77110 31.9387 97.Ito7 -0.02 25558.3 106.916
&250.0 3547.621 -5&.2512 31.2691 31.4349 99.53 -0.02 25559.2 106.808
6300.0 3547.545 -52.5655 30.6'1076 30.8116 101.54 -0.02 25560.2 106.622
&350.0 3547.470 -48.9338 29.9113 30.072q 103.48 -0.C2 25561.3 106.418
6400.0 351to7.3Q7 -45.3&25 29.0652 2Q.2239 105.35 -0.02 25562.4 10&.198
6'1050.0 3547.325 -41.8563 28.1146 28.2700 107.13 -0.02 255&3.6 105.Q65
&')oo~ 0 3547.2') 5 -38.4185 21.0651to 21.2170 108.82 -0.02 25561to.l 105.120
6'5')0.0 3541.186 -35.0511 25.9238 26.0709 110.42 -0.02 25565.9 105.468
&600.0 351to7.119 -31. 751tol 24.6958 24.8318 111.93 -0.02 25567.2 105.209
66'50.0 "3')47.054 -28.5287 23.3871 23.5241 113.33 -0.02 25568.Ito 104.91to7
6700.0 354&.990 -25.3717 22.0059 22.1359 114.63 -0.02 25569.6 104.&84
6150.0 ~,)46. 92 R -~2.2810 20.5564 20.6795 115.83 -0.02 25510.8 104.423
6800.0 354&.861 -19.2535 19.0454 19.1609 116.93 -0. (2 25572.0 104.168
6850.0 )')4&.808 -16.2854 17 .4788 11 .5861 111.93 -0. C2 25513.1 103.920
6900.0 3546.7')0 -13.3722 15.8624 15.9609 118.83 -0.02 25514.2 103.683
f>9,)0.0 V546.f,Q4 -10.5092 14.2018 14.2QOQ 11Q.63 - o. (2 25515.3 103.458

..



·,

TABLE C-IV. GEOGRAPHI C POLAR COORDINATES - PARKING ORBIT PHASE (CONT.)

TlMF GC IlIST LONG GC LAT GO LAT HEAoD FlT-PATH SF VEL ALTITUDE
SEC NM DEG E DEC N DEC N OEG OEG FT/S !liM

7000.0 3546.6StO -7.6914 12.5023 12.5815 120.33 -0.01 25576.3 103.249
7050.0 35St6.586 -St.913St 10.7694 10.8381 120.94 -0.01 25577.2 103.057
7100.0 3~6.53'5 -2.1697 9.0080 9.0659 121.45 -0.01 25578.1 102.885
71'50.0 3546.485 0.5452 7.2231 7.2699 12l.ell -0. 01 25578.9 102.734
7200.0 3546.436 3.2371 5.4197 5.4549 122.18 -0.01 25579.6 102.606
7250.0 3546.390 5.9118 3.6024 3.6259 122.41 -0.01 25580.2 102.501
1300.0 3'546.345 8.5750 1.7760 1.7876 122.54 -0.01 25580.7 102.422
73'50.0 35St6.303 11.2326 -0.0549 -0.0553 122.59 -0.01 25581.2 102.369
7400.0 3')46.262 13.8905 -1.8858 -1.8981 122.54 -0.01 25581.5 102.341
7450.0 3546.225 16.'5544 -3.7119 -3.7362 122.40 -0. 01 25581.7 102.339
7500. (l 3546.190 19.2303 -5.5288 -5.5647 122.16 -0.01 25581.9 102.364
7'5'50.0 3546.158 21.9240 -7.3315 -7.3790 121.84 -0.01 25581.9 102.U3
7600.0 3546.130 24.6412 -9.1155 -9.1742 121.42 -0.01 25581.9 102.St87
7650.0 3546.106 27.3876 -10.8758 -10.9453 120.90 -0.01 25581.7 102.585
7700.0 3546.086 30.1689 -12.6075 -12.6873 120.29 -0.00 25581.5 102.704
7750.0 3546.070 32.9905 -1'•• 3054 -14.3951 119.58 -0.00 25581.1 102.844
7800.0 3546. ObO 35.8578 -15.9641 -16.0632 118.78 -0. CO 25580.7 103.003
7850.0 3546. 054 38.7758 -17 .5784 -17 .6862 117.87 -0.00 25580.2 103.178
7900.0 3546. 055 41.7492 -19.1St25 -19.2585 116.87 0.00 25579.7 103.368
7950.0 35St6.062 44.7823 -20.6506 -20.7142 115.76 0.00 25519.0 103.570
80nO.O 35St6.075 47.8791 -22.0968 -22.2273 114.55 0.00 25578.4 103.781
8050.0 35106.095 51.0426 -23.10 7109 -23.6117 113.24 0.01 25577.6 104.001 t:::l

V1

n 8100.0 35106.122 54.2754 -24.7788 -24.9212 111.83 O. Cl 25576.8 104.225 I.....
I 8150.0 3~6.157 57.5788 -26.0022 -26.1496 110.32 0.01 25576.0 104.451 V1

.l=:' 8700.0 3546.200 60.953St -27.1387 -27.2905 108.71 0.01 25575.2 10St.677 V1..... O"l
82'50.0 35St6.250 610.3985 -28.1821 -28.3379 107.01 0.01 25574.3 104.901 0

I
8300.0 3546.309 67.9120 -29.1265 -29.2855 105.22 0.02 25573.4 105.121 V1
8350.0 3546.376 71.4905 -29.9659 -30.1277 103.35 0.02 25572.5 105.334
8400.0 3546.452 75.1290 -30.&950 -30.8591 101.40 0.02 25571.6 105.538
8450.0 35St6.536 78.8213 -31.3087 -31.St747 99.39 0.02 25570.7 105.731
8500.0 3546.629 82.5594 -31.8028 -31.9702 97.32 0.03 25569.8 105.913
8550.0 35106.730 86.3345 -32.1136 -32.3421 95.20 0.03 25568.9 106.081
8600.0 3546.839 90.1363 -32.10184 -32.5876 93.05 0.03 l5568.1 106.235

AEGIN S-IV8 ~fSTMH PREPARATIONS -- START OF TIME 8ASE 6
8629.260 35St6.901 92.3692 -32.5025 -32.6718 91.79 O. 03 25561.6 106.313



TABLE C-V. EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE

T1'4F XF YE lE ox E DYE OlE OOXE oO'fE DOlE
Sl'C FT FT FT FT/S FT/S HIS F TIS SQ FT/S SQ FT/S SQ

8FGIN S-IVB RESTART PREPARATIONS - START OF TIME BASE 6
8679.260 -422'92'512 2015103 1658660 -2558.6 -8021.2 -22131.8 26.90 -it.51 -1.40

8630.0 -42294428 7069166 1641839 -2538.1 -8030.6 -22132.8 26.91 -it .56 -1.31
8640.0 -42318469 1989234 1414441 -2269.5 -8015.1 -22145.1 26.94 -it.46 -1.09
86';0.0 -42339811 1908256 1186947 -2000.0 -8119.7 - 22754. 5 26.96 -'t.36 -0.80
8660.0 -42358469 1826843 959366 -1730.3 -8162.8 -22761.1 26.99 -'t.25 -0.51
8670.0 -42314422 1145005 731135 -1460.3 -8204.8 -22764.7 27.01 -4.15 -0.22
8680.0 -42387675 1662151 504082 -1190.2 -8245.1 - 22165. 5 27.02 -it. 04 0.07
8690.0 -42398226 1580093 276435 -919.9 -8285.6 - 221l:3. 3 21.03 -3.94 0.36
8700.0 -42406013 1497042' 48825 -649.5 -8324.5 -22158.3 27.04 -3.83 0.65
8710.0 -4241121 I) 1413607 -178121 -319.0 -8362.3 - 22150.4 21.05 -3.13 0.93
8720.0 -42413653 1329800 -406174 -108.5 -8399.0 -22139.6 27.05 -3.62 1.22
8730.0 -42413386 1245630 -633501) 162.0 -8434.7 -22726.0 27.05 -3.51 1.51
8740.0 -42410413 1161110 -860684 432.5 -8469.2 -22709.4 27.05 -3.40 1.80
"750.0 - 42404736 1076250 -1087684 702.9 -8502.1 - 22690. 0 27.04 -3.29 2.08
8160.0 -4239(351) 991060 -1314415 973.3 -8535.0 -22661.8 27.03 -3.18 2.31
8170.0 -42385271 lJ05552 -1541029 1243.5 -8566.3 -22642.6 27.02 -3.01 2.66
8780.0 -42311485 'H9738 -1767318 1513.6 -8596.5 -22614.6 27.00 -2.96 2.94
8190.0 -42355000 733627 -1993312 1783.5 -8625.5 -22583.8 26.98 -2.85 3.23
8800.0 -42335817 647232 -2218984 2053.1 -8653.4 -22550.1 26.95 -2.73 3.51 t:::I

\Jln 8810.0 - 42313 93 9 560563 -2444304 2322.5 -8680.2 -22513.5 26.92 -2.62 3.80 II ......l::' 882'0.0 -42289368 413632 -2669245 2591.6 -8105.8 -22414.1 26.89 -2.51 4.08 \JlN 8830.0 -42262108 386450 -2893178 2860.3 -8730.3 -22431.9 26.86 -2.39 4.36 \Jl

8840.0 -42232163 299029 -3111814 3128.7 -8153.7 -22386.9 26.82 -2.28 4.65 ~
8850.0 -42199535 211381 -3341505 3396.1 -8175.9 -22339. C 26.78 -2.16 -4.93

I
\Jl

1186·0.0 -47164229 123516 -3564644 3664.3 -8196.9 -22288.3 26.74 -2.05 5.21
8810.0 -421262'50 35441 -3187262 3931.4 -8816.8 -22234.8 26.69 -1.93 5.49
"""0.0 -42·085602 -5281 I) -4009332 4198.0 -8835.5 -22118.5 26.64 -1.81 5.71
8890.0 -42042291 -141259 -4230824 4464.1 -8853.0 -22119.5 26.58 -1.69 6.05
8900.0 -41996321 -229872 -4451112 4129.7 -8869.4 -22051.6 26.52 -1.51 6.33
89\0.0 -41941100 -318642 -it671961 4994.6 -8884.5 -ZlQ'B.O 26·1t6 -1.46 6.60
/l970-.0 -1tl896432 -407558 -4891563 5258.9 -8898.5 -21925.6 26.40 -1.34 6.88
/l910.0 -41842524 -496608 -5110470 5522.5 -8911.1 -21855.5 26.33 -1.22 1.15
8940.0 -41185981 -585780 -5328663 5785.5 -8922.9 -21182.6 26.26 -1.10 1.43
8(51).0 -41726811 -615062 -51)46112 6047.1 -8933.3 -21706.9 26.18 -0.98 7.10
8960.0 -41665032 -764441 -5762192 6309.1 -8942.5 -21628.6 26.11 -0.86 7.97
8'HO.O -41600616 -853907 -5978675 6569.8 -8950.4 -21547.5 26.03 -0.14 8.24
8980.0 -41533639 -943446 -6193734 6829.6 -8957.2 -21463.8 25.94 -0.62 8.51
8990.0 -41464047 -lO"B047 -6401942 1088.6 -8962.8 -21311.3 25.85 -0.109 8.18
9000.0 -413'H 869 -1122697 -6621212 7346.7 -8961.1 -21288.2 25.76 -0.31 9.05
9010.n -41317116 -1212385 -6833691 761)1.9 -8910.2 - 21196. 4 25.61 -0.25 9.31

11'11



, ,

TABLE C-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

T'''II' XE YE ZE DXE DYE OZE DDXE OOYE OOZE
SEC FT FT FT HIS FT/S FT/S F TIS SQ FT/S SQ FT IS SQ

9070.0 - 41239195 -1302098 -1045191 1860.1 -8912.1 - 21102. 0 25.57 -0.13 9.58
9030.0 -41159918 -13'H823 -7255127 8115.3 -8972.8 -21004.9 25.41 -0.01 9.84
9040.1) -41071493 -1481549 -7465280 8369.5 -8912.2 - 20905. 2 25.37 0.12 10.10
9050.0 -40992532 -1511264 -1673822 8622.6 -8910.4 -20802.8 25.26 0.24 10.36
9060.0 -40905045 -1660954 -18813.28 8814.7 -8961.4 -2C697.9 25.15 0.36 10.62
9010.0 -40815043 -1150608 -8081171 9125.6 -8963.2 -20590.4 25.04 0.49 10.88
9080.0 -40722531 -1840213 -8293127 9315.4 -8957.1 -20480.3 24.92 0 ..61 11.14
9090.0 -40627539 -1929151 -8491369 9624.0 -8950.9 -20361.7 24.80 0.13 11.39
9100.1) - 40530060 -201 Cl728 -8700472 9871.4 -8943.0 - 20252. 5 24.68 0.86 11.64
9110.0 -40430114 -2108613 -8902411 10111.6 -8933.8 -2C134.8 24.55 0.98 11.90
9170.0 -40327713 -2197899 -9103160 10362.5 -8923.3 -20014.6 24.43 1.11 12.15
91'\0.0 -40222868 -7287075 -9302695 10606.1 -8911.6 -19892.0 24.30 1.23 12.38
9140.0 - 40115595 -2376128 -9500991 10848.4 -8898.8 -19766.9 24.16 1.35 12.63
'n50.0 -40005904 -2465046 -9698024 11089.4 -8884.6 -19639.3 24.03 1.48 12.88
9160.0 - 39893812 -2553816 -9893710 11328.9 -8869.2 -19509.4 23.89 1 •.60 13.12
9170.0 -39779330 -2642426 -10088204 11567.1 -8852.6 -19371.0 23.14 1.72 13.36
91AO.0 -39662460 -2130851 -10281215 11803.8 -8834.7 -19241.6 23.60 1.85 13.61
9190.0 -39543244 -2819109 -10412947 12039.0 -8815.6 -19104.3 23.44- 1.97 13.84

$-1'19 RESTART «ENGINE SOLENOID ACTIVATION'
9199.21)0 -39431495 -2900126 -10648115 127.54.0 -8796.8 -18975.9 23.30 2.09 14.04

t:::I
9;:>00.0 -39421685 -2901164 -10663293 12272.6 -8195.2 -18964.7 23.29 2.10 14.06

IJ1n I
I 9202.0 -39397088 -2924753 -10701201 12319.2 -8790.9 -18936.5 23.21 2.12 14.10 ......

.t:" IJ1
VI 9204.0 -3CJ372391 -294233CJ -10739065 12365.7 -8786.1 -18908.2 23.24 2.15 14.14 IJ1

9206.0 -39347594 -2959923 -10776884 12412.2 -8782.3 -18879.9 23.22 2.11 14.18
en
0
I

IJ1
$-IV8 RE-IGNITI0N ISTOV OPEN)

9707.5;:>1) - 39328681 -2'H3?A3 -10805596 12447.4 -8119.0 -18858.3 23.20 2.19 14.21

9208.0 -39322697 -2911502 -10814657 12458.9 -8118.2 -18851.9 24.88 1.15 11.95
92'10.0 -39297698 -2995019 -10852381 12516.5 -8781.1 -18838.5 32.35 -4-.19 1.18
9212.0 - 39212589 -3012659 -10890081 12581.5 -8789.6 -18837.8 32.11 -'t.29 -0.14
9214.0 -39241358 -3030250 -10921775 12641.2 -8198.3 -18838.5 H.i)} -4.42 -0.53
9216.0 -Jq221991 -3047858 -10965463 12113.6 -8801.3 -18839.7 33.31 -4.54 -0.66
921R.0 -3CJ196506 -3065482 -11003152 12780.5 -8816.4 -18841.0 33.61 -4.63 -0.66
9220.0 - 3CJI10889 -3083120 -11040833 12848.0 -8825.1 -18842.3 33.CJO -4-.69 -0.64
9777.0 - ~9145151 -1100768 -11018498 12916.0 -8835.1 - 18843.5 34.10 -4.M -0.56
97?4.C -39119784 -1118429 -11116154 12984.3 -8844.3 -1884'0.5 34.15 -4.54 -().44
92?6.() -3CJ09321Fl -3136110 -11153815 13052.5 -13Fl53.3 -18845.2 34.06 -4.39 -0.36
Q7.::>8.0 -39067124 -3153815 -11191491 13120.6 -13%1.9 -18845.9 34.06 -4.24 -0.29
9730.0 - 39040821 -3111544 -11229181 13188.7 -6810.3 -18846.3 34.10 -4.19 -0.21
9237.0 -39014377 -11'19293 -11266877 13257.0 -8878.6 -18846.6 34.14 -4.11 -0.13



TABLE C-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

TT~r XF VF 7r:: ox !' iWE OlE DOXE DDYE DOZE
SFr. ~T FT FT r::T IS ~T/S FT/S FT/S SQ FT/S SQ FT IS SQ

9734." -3fJQfJ77q7 -320705'1 -11104572 133;>5.3 -1\887.0 - 18846. 8 34.18 -4.14 -0.04
9:nf.o.() - 38961 OAI -3224841 -11342265 13393.7 -8895.2 -18846.8 34.22 -4.11 C.03
9"~1l. ('l - 38'B4?2i1 -3242640 -1l379959 13462.2 -8903.4 -18846.1 34.26 -4.09 0.05
97't". () - 3R907?~7 -3260455 -11417652 13530.1 -8911.~ -18846.6 34.30 -4.06 0.06
9747. n -38A8011'J'l -12782'l7 -11455345 135Q 9.3 -8919.6 -18846.5 34.35 -4.03 0.07
9?44.0 -38R'5?H42 -1296135 -11493039 13668.0 -3927.9 -18846.3 34.39 -3.99 0.08
'P46.0 -388254":\'l -3313'l9!l -11530730 13736.9 -R9":\5.9 - 18R4(:.1 34.43 -3.98 0.11
9;>4A." - 38797895 -"H31878 -11568422 131\05.7 -8943.8 -18845.8 34.47 -3.95 0.16
Cl75n." - ,'l77,)714 -3349774 -11606113 13874.8 -8951.7 -18845.5 34.4Cl -3.92 0.17
9757.0 -,'1747196 --n676'l5 -1164l'lO4 13943.9 -8959.5 -18845.2 34.57 -3.R8 0.16
9754.0 - 3'1714419 -1~R5fol1 -11681494 14013.1 -8Q67.2 -18844.8 34.63 -3.85 0.17
Cl75fo. " - 38fo8"'14 3 -3403554 -11719183 140112.3 -R974.9 -18844.5 34.66 -3.82 0.18
975'1.0 - 3865 '11 O'l -1421511 -1175"1172 14151.7 -8982.5 -18R44.1 34.69 -3.79 D.19
'l761\." -3fl629n7 -3439483 -11794560 14221.1 -8990.1 -18843.8 34.73 -3.78 0.19
'l76?" -38601225 -3457411 -llR32?47 14290.6 -89'H.6 -18843.4 34.75 -3.76 0.19
9?"4.0 -38572574 -'\475474 -11869934 14360.1 -9005.1 -113843.0 34.7Q -3.73 0.20
926".'1 -3S5417A4 -3493491 -11907619 14429.8 -9012.5 -18842.6 34.84 -3.69 0.21
9?68." -31\514855 -v, 11 524 -11945304 14499.5 -9019.9 -18842.1 34.88 -3.66 0.24
Q270.0 - 3841l578h -3529571 -119'129R8 14569.3 -9027.2 -18841.6 34.89 -3.64 0.28
9272.0 -38456571l -3547632 -12020670 14639.1 -9034.4 -18841.0 34.92 -3 ..... 1 0.29
9274.1\ -31l427?30 -3565708 -12058352 1470 9 .0 -9041.6 -18840.5 34.96 -3.58 0.28
'l776.1\ -31l1'J7742 -3583799 -12096032 14778.9 -9048.8 -1883<;.<; 34.98 -3.56 0.29 t::l

rl 'l77Q.O -}8368114 -1601 Q01 -12133711 141l48.A -9055.8 -1883<;.3 34.96 -3.54 0.33
V1
II

92A0. () -38138347 -3620027 -12171389 14918.7 -9062.9 -18838.6 34.96 -3.52 0.35 I-'.J::"
V1.J::" 'l?8;>.O - 38308439 -3631l155 -12209066 14988./ -9069.'l -lR837.9 35.01 -3.51 0.36 V1

- 38;>78'\97 -365630? -12246741 1505A.8 -9076.9 -18837.2 35.06 -3.48 0.37
(Jl9;>84.'1 Cl

97'1(,.() - 'I R?4 Il? 04 -~6744f.o3 -12284414 15l?8.9 -9'183.9 -18836.4 35.10 -3.45 0.37 I
V19 7AQ. () -lA?17A76 -3692637 -123?201l7 151Q'1.2 -9090.'1 -18835.7 35.14 -3.43 0.36

cpqn. (J - 381 A7407 -1710fl26 -12359757 1526Q.5 -90Q7.6 -18835.0 35.18 -3.40 0.35
9?'l?0 -3f!156791l -1729021l -12397426 15339.9 -9104.4 -le834.3 35.20 -3.38 0.37
'l794 ..., - 3812f,fl48 -'1747243 -12435094 15410.3 -9111.1 -lA8D.5 35.22 -3.34 D.41
9?'l".O -380Q5157 -3765472 -12472760 15480.8 -9117.7 -18832.6 35.23 -3.31 0.44
'l79R." - 38064125 -37'13714 -12510425 15551.2 -9124.3 -18R31.8 35.23 -3.29 0.44
93()n.O - 3803;> q5"~ -31101969 -12548088 15671.7 -9130.Q -18830.9 35.27 -3.28 0.44
9V'l2.() - 38"01618 -l82123"l -125AC;743 1569;>.3 -9137.4 -18830.0 35.32 -3.27 0.44
q '11\4. 0 -37970187 -3>i3l:l519 -1262340i 15763.0 -9144.0 -1882<;.2 35.37 -3.26 0.44
91('lfo.1\ - '1793 1>5 A6 -:'>'''56814 -12661065 15A31.8 -9150.5 -11l828.3 35.40 -3.25 0.43
Q1""'." - 37906114 7 -1875171 -1269A721 15904.6 -9157.0 -18827.4 35.42 -3.22 0.44
Q 11"." - 37874'lfo7 -3893441 -12736375 15975.5 -9163.3 -18826.5 35.44 -3.16 0.46
9317.'1 - 37R42945 -3 'l 11774 -1('774027 16046.4 -9169.6 -18825.6 35.46 -3.13 0.47
9314. '1 -3781071l2 -393('1120 -12811677 16117. 3 -9175.<; -18824.6 35.48 -3.12 0.46
Q31". () -37778476 -V~48478 -12849325 16188.3 -9182.1 -113823.7 35.51 -3.10 0.48
<)'11'1." - 3774""79 -39661>41'1 -PAM97? 1625'1.4 -QBFl.'1 -IIlR22.7 35.54 -3.08 0.50

.~



, "

TABLE C-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

TlMF XE YE lE OXE DYE OlE OOXE DOVE DOlE
SFC F r FT FT FT IS FT/S FT/S F TIS SQ HIS SQ FT IS S Q

'l320.0 - 311134'\'l -3'l85231 -12924616 16330.5 - 9194.4 -18821.1 35.58 -3.06 0.51
9372.0 -31680101 -4003626 -12962259 16401.1 -9200.5 -18820.1 35.60 -3.05 0.53
9324.0 -31M1832 -4022033 -12999899 16412.9 -9206.6 -18819.6 35.63 -3.a. 0.53
9326.0 -316110815 -4040452 -13031531 16544.2 -9212.6 -18818.6 35.66 -3.01, 0.51
<1328.0 -H581655 -4058883 -13015113 16615.4 -9218.6 -18811.5 35.63 -2.96 0.54
9330.0 -31548353 -4011326 -13112801 16686.1 -9221t.1t -18816.3 35.M -2.92 0.51
9337.0 -31514908 -40'l5181 -13150439 16758.4 -9230.4 -18815.6 36.02 -3.05 0.21
9334.0 -31481319 -4114248 -13188070 16831.2 -9236.8 -18815.9 36.16 -3.3it -0.55
'n36.0 -31441583 -4132729 -13225704 16905.5 -9243.9 -18811.9 31.63 -3.71 -1.49
9338.0 -31413696 -4151224 -1326331t3 16981.4 -9251.6 -18821.6 38.25 -3.98 -2.11
9340.0 -31379657 -4169135 -13300991 11058.2 -9259.6 -18826.2 38.51 -4.a. -2.46
9342.0 -37345463 -4188262 -13338648 11135.3 -9261.6 -18831.3 38.62 -3.99 -2.55
934040.0 -31311115 -4206805 -13316316 17212.6 -9275.2 -18836.4 38.67 -3.94 -2.55
9346.0 -31216613 -4225363 -1310 13991t 17290.0 -9282.5 -188401.5 38.16 -3.90 -2.51
9348.0 -31241955 -4243935 -13451682 11361.6 -'l289.1 -18846.6 38.81 -3.88 -2.57
93'50.0 -312 07142 -4262522 -134089380 17445.2 -9291.0 -18851.8 38.81 -3.81 -2.55
93'57.0 -31172174 -4281123 -13521089 11522.8 -93040.5 -18856.9 38.80 -3.81 -2.58
9354.0 -31131051 -4299140 -13564808 11600.5 -9312.3 -18862.1 38.82 -3.90 -2.63
9356.0 -31101172 -41318313 -13602537 11618.1 -9320.1 -18867.5 38.85 -3.93 '-2.10
9358.0 -31066338 -it331021 -136402711 11755.9 -9328.0 -18812.8 38.94 -3.91 -2.10
9360.0 -31030148 -4355685 -13618029 17834.2 -9335.8 -18811.9 39.00 -3.90 -2.72
9"\62.0 -36995 001 -4314364 -13115189 11912.8 -9343.4 -18882.6 39.01 -3.89 -2.75 t::::l

IJ1n 'l364.0 -36959091 -4393058 -13153559 17991.4 -9351.1 -18881.6 39.13 -3.88 -2.18 I
I 9366.0 -36923036 -4411768 -13791340 18069.7 -9358.8 -18893.3 39.18 -3.86 -2.81 ......

.l::' IJ1
IJ1 9368.0 -36886819 -4H04'n -13829133 18147.6 -9366.1 -18899.5 39.2" -3.84 -2.84 IJ1

en9370.0 -36850445 -4449235 -13866938 18225.6 -9314.5 -18905.8 39.31 -3.8,3 .2.86 a
'J3n.o -36813916 -10467'l'll -13904156 1830".1 -9382.2 -18911.8 39.38 -3.81 -2.86 I

IJ1
9374.0 -36111229 -4486763 -13942585 18382.8 - 938'l.1 -18911.5 39.46 -3.79 -2.89
931b.0 -36740384 -4505550 -13'l80426 18461.9 -9397.2 -18923.10 39.53 -3.77 -2.91
9371\.0 -36103382 -4524352 -litO 18279 18510 1.0 -'l..01o.7 -18929.3 39.58 -3.16 -3.01
9380.0 -36666220 -454316'l -lIt0561..3 18620.1 -9412.2 -18935.1t 39.60 -3.72 -3.03
9382.0 -36628901 -4562001 -14094020 18699 ... -91t19.6 -189Itl.4 39.63 -3.68 -3.03
938".0 -365914B -4580841'1 -1't131909 18118.1 -9421.0 -18947.5 39.71 -3.67 -3.06
'l386".0 - 36553 786 -459970'l -14169810 18858.2 -91034.3 -18953.7 39.80 -3.69 -3.10
'l'''18.0 -36515990 -4618585 -110207124 18931.9 -9441.1 -18960.0 39.81 -3.69 -3.16
9390.0 -3610180310 -4631476 -14245650 19011.7 -9449.1 -18966.10 39.95 -3.,68 -3.23
'l3'l?0 -361t3'l91'l -4656381 -14283590 l'l097.6 -9456.4 -18912.8 39.99 -3.67 -3.21
'l394.0 -36401644 -4675301 -14321542 19117.7 -9463.1 -18919.4 40.04 -3.65 -3.28
93'l6.0 -36363l01'l -4694236 -14359507 19257.7 -9471.0 -18985.9 40.06 -3.61 -3.21
'l3'l8.0 -36324613 -4713185 -14397486 19337.9 - 9478. 2 -18'l92.5 40.12 -3.58 -3.29
9400.1) -36285856 -473214'l -14435477 19418.4 -9485.4 -18999.2 40.20 -3.58 -3.34
'lIoO? I) -362't6939 -4151127 -14413483 19499.4 -91092.6 -19006.3 40.27 -3.60 -3.40
9404.0 -36207859 -477011'l -14511502 19580.9 -949'l.8 -19013.6 40.34 -3.61 -3.45



TABLE C-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE «((ltH.)_._. .__._-

TI!llF J XF VE IE DXE OVE OlE DOlCE OOYE DOle
SFC FT fT FT fT/S HIS fT/S fT/S .5Q HIS SQ fT IS SQ

940f>.0 -3616861 I) -4789126 -14549531 19662.8 -9507.0 -1'1021.3 ~O.'o1 -3.61 -3.~9
9408.0 -36129208 -48081107 -14587587 191'o~.6 -951~.2 -19028.9 ~o. '09 -3.59 -3.53
Q410.(l -36089637 -'0827183 -1'0625653 19826.2 -9521.3. -19036. '0 '00.51 -3.51 -3.51
9417.0 -36049903 -4846232 -14663133 19907.7 -9528.5 -ICi1043.8 ltO.6~ -3.55 -3.61
9414.0 -3601000& -4865296 -14701828 19989.0 -9535.5 -19051.1 100.12 -3.53 -3.66
941&.0 - 35969941 -4884375 -14139937 20010.2 -9542.6 -19058.'0 '00.80 -3.51 -3.11
941".0 -35929725 -49034&7 -1'0118061 20151.3 -9549.6 -lCi1065.6 '00.88 -3.49 -3.16
9420.0 - 35889342 -4922573 -14816200 20232.1 -9556.5 -19012.1 ~0.96 -3.41 -3.81
9472.0 -35848797 -4941693 -14854352 20313.0 -9563.5 -1907'1.8 41.04 -3.46 -3.87
9424.0 -35808090 -4960827 -14892519 20394.3 -9570.4 -1901!7.2 41.12 -3.41 -3.93
9426.0 -357&7219 -4979974 -14930101 20416.1 -9511.3 -19094.9 41.20 -3.48 -3.99
9428.0 -35726181) -4999136 -14968899 20558.5 -9584.3 -19102. 'l 41.27 -3.~9 -4.01
9430.0 -3568498<; -501'l312 -15007113 20641.1 -9591.3 -19111.0 41.35 -3.48 -4.11
9437.0 - 35643620 -5037501 -15045343 20123.9 -9598.2 -19119.3 41.42 -3.45 -4.15
9434.0 -35&02090 -5056705 -15083590 20806.7 -9605.1 -19127.1 41.~9 -3 .. '05 -4.22
9436.0 -35560393 -5015922 -15121854 20889.8 -9612.0 -19136.2 41.56 -3.~'o -'0.31
943".0 -35518530 -'5095153 -15160135 20973.1 -9618.9 -19144.9 41.63 -3.43 -4.39
9440.0 - 354161) 01 -1)114397 -15198434 21056.6 -9625.1 -19153.7 41.10 -3.U -4.43
9~47.0 -35434304 -5133655 -15236150 21139.7 -9632.4 -19162.2 '01.18 -3.~1 -4.48
9444.0 -35391947 -5152927 -15215082 21222.5 -9638.9 -19110.3 ~1.8a -3.<\0 -4.54
9446.0 -3">349414 -5172211 -15313"31 21305.6 -9645.'0 -19178.7 41.91 -3.39 -4.58
9448.0 -35306719 -5191508 -15351197 21389.6 -9652.2 -1<;181.8 42.06 -3.38 -4.63 t::1
9450.0 -35263855 -5210820 -15390183 214H.6 -9659.2 -19197.8 '02.13 -3.37 -4.68 IJ1('"")

II 9452.0 - 3522082 0 -5230145 -15428589 21559.9 -966&.3 -19208.2 42.21 -3.31 -4.14 .......c- IJ1en 9454.0 -35177615 -524941'1'5 -15461015 21645.0 -9673.2 -19218.2 42.28 -3.36 -4.19 IJ1
en9456.0 -35134240 -'52&8838 -15505462 21129.7 -9619.9 -19227.9 4l.31 -3.35 -4.87 0

945R." -35090696 -528821)4 -15543927 21814.6 -968;6.6 -19237.8 42.53 -3.3'1 :'5.01 I
IJ19460.0 -~5046982 -5301584 -15582413 21899.8 -9693.4 -1 Cl24 7. Cl 42.68 -3.38 -5.11

9467.0 -~r;l)0~091 -5326978 -15620919 21985.2 -9100.1 -19258.1 42.71 -3.31 -5.15
9464.0 - 34959041 -5346385 -15659445 22010.8 -9706.8 -19268.5 42.85 -3.34 -5.18
9466.0 -34914813 -53&5805 -1')697993 22156.7 -9113.5 -19278.9 43.01 -3.33 -5.26
9468.0 - 34870414 -5385239 -15736561 22242.8 -9120.2 -19289.5 43.12 -3.35 -5.33
9470.0 -3482'ifl42 -5404686 -15775151 22329.1 -9126.9 -19300.2 '03.18 -3.36 -5.38
9472-.0 -347fll097 -5424146 -15813762 22415.5 -9733.6 -1 <;311.1 '03.21 -3.34 -5.44
9474.0 -347'16180 -')443620 -1585239r; 22r;02.1 -9740.2 -19322.0 43.30 -3.31 -5.51
9476.0 - 34691 08q -1)463101 -15891050 22588.8 -9746.8 -19333.1 43.46 -3.27 -5.59
9478.0 -34645824 -')482607 -15929728 22615.9 -9753.3 -19344.3 43.60 -3.26 -5.66
9480.0 -3460011'15 -<;502120 -159&8428 22163.2 -9759.9 -19355.8 43.16 -3.29 -5.75
94117.0 -345<;4771 -<;')21641 -16007151 22850.9 -9766.5 -19367.3 43.89 -3.30 -5.83
9484.0 -34r;08981 -'5,)41lf!6 -16045897 22938.1 -9773.0 -1'1379.0 43.95 -3.29 -5.86
94Rh.() -1446'1016 -5560139 -16084667 23026.1 -9719.6 -19390.8 44.05 -3.27 -5.91
9488.() -3441&1'174 -'5580305 -16123461 23115.0 -9786.2 -19402.7 44.22 -3.28 -6.01
949'1.0 - 3431055(, -<;5991'184 -16162278 23203.6 -9792.7 -1<;414.8 44.41 -3.29 -6.11

., ..



·.

TABLE C-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

TlMF XE YF ZE ox E DYE DlF OOXE DOVE OOZE
<;FC FT FT FT FT 15 FT/S F TIS F TIS SQ FT IS SQ HIS SQ

Q4'l7.O -34124M,O -<;61'1476 -162011Z0 23297.5 -979'1.3 -19427.1 44.51 -3.27 -6.17
9494. I' -34Z771A6 -5639081 -16239987 23381.7 -98')5.8 -1943<;.5 44.64 -3.25 -6.25
949f,.0 - 34230533 -56586'1'1 -1627fl878 23471.2 -9812.3 -19452.2 44.77 -3.26 -6.38
Q4'l1\.0 -1411\3501 -5(78331) -163177'16 23561.) -'l818.'l -19465.0 44.'11 -3.28 -6.48
'1<;1)1'.0 -341367fl8 -5,,'1,'174 -16356n9 23651.2 -9825.4 -19478.C 45.06 -3.29 -6.53
'1502.0 -34088896 -51l7632 -1639510'1 23741.4 -'1832.0 -1<;491.1 45.21 -3.26 -6.57
9504.1) -34041372 -573731)7 -16434703 23'Dl.'l -9838.4 -19504.3 45.38 -3.22 -6.63
'1506.0 -31'1'11568 -<;75"985 -16473725 23922.8 -9844.'1 -1<;517.7 45.54 -3.21 -6.71
'151)1\.(\ -33'145631 -57766fJ2 -16512774 241)14.1 -'1851.3 -1'1531.2 45.71 -3.20 -6.82
'l5tO .0 - 318'17511 -57'l63'H -16<;51850 24105.9 -'1857.7 -1'1544.9 45.88 -3.20 -6.'11
'1517.1) -3184'120' -5816112 -1&5'10954 24197.9 -9864.1 -1 '155 8.8 46.05 -3.19 -6.97
9514.0 -3'380'171 '1 -5835847 -166300fl6 24290.2 -9870.4 -1<;512.8 46.22 -3.19 -7.00
'l5th.n -33157046 -5"l,)5594 -1&669245 24382.8 -'1876.9 -1<;586.9 46.39 -3.19 -1.05
951A.0 -131031BR -5fl15354 -1&708433 24475.8 -9883.2 -1<;601.1 46.59 -3.20 -7.15
9520.0 -31654143 -5995127 -16147650 24569.3 -9889.6 -19615.5 46.79 -3.21 -7.22
Q52?0 - 33f,()4ql 0 -5'H4Q 13 -167868'15 24663.3 -'18'16.1 -19629.9 46.99 -3.21 -7.27
9574.0 -3355'5489 -5914711 -1&82616'1 247'58.0 -'1902.4 -1'1644."3 47.18 -3.21 -7.34
9576. (1 -33505878 -<;'154522 -16865472 24853.0 -9'108.5 -19658.4 47.38 -3.22 -7.41
q57A.0 -33456076 -5974345 -1&904803 24947.9 -'1914.6 -19672.6 47.60 -3.23 -7.48
'1'510.0 -33406081) -5'194181 -16944162 25043.3 -9920.8 -1<;687.1 47.81 -3.24 -7.55
'l537.0 -3"3"\5')1\89 -6014029 -169835')1 25139.1 -9927.3 -PH02.1 48.02 -3.26 -7.62
'15'\4.0 - ~310,)507 -6J33890 -11')22971 2')235.3 -'1934.0 -19717.7 48.23 -3.29 -7.68 '='\on
q')~6.() - 317 '54 'l1 fl -M,)~164 -11062422 25"332.0 -'1940.6 -19733.4 48.46 -3.31 -7.75 I(""'J .......I 9')38.0 -33204138 -6073652 -17101905 2542'1.1 -9947.2 -19149.2 48.71 -3.33 -7.82 V1.l=:" "1540.1'\ -"43153161 -6093')53 -17141419 25')26.8 -9953.7 -19765. C 48.95 -3.36 -7.89 V1""'-l (j'l
9542. (1 -33101'189 -611 ~467 -11180965 25624.9 -'1960. " -1<;78C.7 49.19 -3.38 -7.96 0
9544.(1 -"330S062\ -f,l 333'15 -11220541 2572"3.5 -9'167.1 -1'l796.4 49.43 -3.40 "T8.0 3

I
V1

9'546.0 - 379'191)5S -6153337 -17260 IS 1 25822.5 -'1974.0 -1<;812.3 49.67 -3.42 -8.10
9l)4R." -37Cl4 7;> 9') -61732'14 -17799796 2')972.1 -9980.8 -1982 a.5 49.90 -3.45 -8.11
9'5'5'1.0 - 32R95343 -61'13261 -11339463 26022.1 -9987.7 -1<;a44.'l 50.14 -3.47 -8.24

5-1 VI\ 2ND GUIOANCE CUTOFF
qc;c;o. <;1\'1 -171\1\OZ4R -61990'H -11350967 760'51.1 -9'189.7 -1<;849.6 ')0.21 -3.47 -8.26

'l<;5 7. (1 -321l4375? -671127 ,. -17379121 260RO.6 -99A3.4 -1982 E.4 12.a7 5.85 20.55
'1<;54." -32791%6 -6n31 ill -17418137 26106.2 -9'Hl.7 -19781.2 12.82 5.83 20.57
95'56.() -3273111\21 -6753113 -11458217 2b131.1l -9'160.1 -19746.3 12.77 5.80 20.58
'1'558." -12686523 -627"~()1q -17497723 26157.3 -9948.'5 -1<;7C5.1 12.72 5.17 20.59
'1<;60.0 -37h141 IH -6292901 -115171oa 26182.6 -9937 .0 -19H3.<; 12.67 5.76 20.61

TRANSl UNA R I 'IIJEC TI ON
9,)60.o;·H1 -3261'1964 -6298653 -17548445 26190.5 -qq:n.4 -lQ652.C 12.65 5.76 20.62



TABLE C-V, EARTH-FIXED LAUNCH SITE POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

TJMF XF YF: IF OXE DYE OlE fJDXE DDYE Dl)lE
SFC FT FT FT FT IS HIS FT IS F TIS SC HIS SC HIS SC

'l(,'1'1.,) -,1 ';77161 -6"'''l';UI0 -lR'I07080 26656.Q -96Q 9.8 -18833.2 11.00 6.08 20.89
Q6'i'1.1') -,0211414 -n62 1'll2 -19222562 27154.9 -9387.A -117A5.5 8.92 6.38 20.Q7
Q 7 OI1.0 -281"631% -7h74266 -2008';689 27';4 Q.Q -9064.0 -16741.4 6.90 6.56 20.75
97';I).n - 1'7478083 -'1'16 Q234 -2)896Q86 27'146.9 -8734.1 -1571'0.3 5.00 6.63 20.29
9'10'1.0 - 76080747 -R'd7f,';6 -21657590 2f10S2.0 -8'oC'I.O -1'0715.3 3.24 6.60 19.64
98';0.0 -24674774 -'1'l095'18 -22369136 2817 3. 7 -8075.1 -13753.3 1.66 6.50 18.82
99f)O.0 -2326412"3 -930521'\3 -23033649 2A220.7 -1754.0 -12834.9 0.25 6.33 11.90
99';0.0 -2111';31'96 -968';1';1 -23653428 28202.2 -7442.5 -1196'0.6 -0.96 6.12 16.90

10n(1)." -20444~1 -1004Q7'11 -74230956 2A127.'I -7142.7 -11145.1 -2.01 5.81 15.87
1005().0 - 190413611 -10199639 -2476fl8011 211004.4 -6855.<:1 -10377.7 -2.98 5.60 14.83
lfnl)'1.1) -171'>4506'; -10735558 -25269593 27841.6 -658~.2 -<;662.3 -3.61 5.31 13.7Q
101';0.0 -16257752 -11158201 -25135fl8R 271'>46.0 -632';.0 -8997.9 -4.20 5.02 12.79
107011." -141180'H'19 -1116R301 -26170207 27423.8 -6081.4 -8382.9 -4.61 4.73 11.82
10750.0 - 13';1 ';719 -1161'>65'31 -26514<:167 21180.7 -5852.2 -7815.2 -5.04 4.44 10.90
lI'l'InO .0 -12163109 -11 Q';3760 -26952412 26921.4 -5637.2 -7292.3 -5.32 4.16 10.03
1015Cl.0 -10R7'1785 -17;>30510 -21304897 26649.9 -5'035.8 - 6811.5 -5.53 3.90 9.21
1 041l1l. I) -<:I49fl267 -12491560 -27634286 26369.7 -5247.5 -6310.4 -5.67 3.64 9.45
10450.n -81A6'H4 -12155496 -21942541 26083.7 -5011.6 -5966.0 -5.16 3.40 7.74
10500.n - 6R8995R -13004914 -28231460 25194.2 -4901.4 - 5596.C -5.81 3.11 1.0S
10550. a -5607';21 -1124641?- -28502673 25503.2 -475'0.] -5257.7 -5.82 2.96 6.46
10600.0 -4339613 -1348051 II -28757115 25212.4 -4611.6 -4948.7 -5.81 2.75 5.90
10650.0 -'10'16251 -11701735 -289919Q1 24923.1 -4478.6 -'0666.9 -5.76 2.57 5.38 CI

\Jlr> 1010n .O -1841782 -13928534 -29224823 24636.3 -4354.8 -4410.2 -5.71 2.39 4.9(} II
10750.0 - 622572 -14143356 -29439391 24352.8 -4239.5 -'0176.5 -5.63 2.23 4.45 ........J:::' \Jl00 10Rnl)." 5RROoO -14152613 -2964282'1 24073.2 -4132.1 -3964.1 -5.55 2.07 4.05 \Jl

enIn80;0. I) 111l4fl77 -14550688 -29836136 23198.2 -4032.1 -3171.4 -5.1t5 1.93 3.61 C>
1090G.n 2Q67~64 -14755"'1"1 -3!')0202"0 23528.1 -3939.0 - 35Q 6. 7 -5.35 1.80 . 3.32 I

\Jl
109';0.0 41'n?21 -149507')0 -301960114 23263.1 -31152.4 -3418.1 -5.25 1.67 3.00

CSIo1 SEP4R4T10N
10962.400 4425502 -14998255 -30238339 23198.3 -3832.0 -3402.3 -5.22 1.64 2.93

,<l;
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TABLE C-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE

T I"F XS VS lS OX5 OV 5 OZ S DDXS DDYS ODZS
SF(: ~"l 1\1" ~.", FT IS FTIS FT/S F TIS SO FT/S SO FT/S SQ

~F';]N S-IVA RESTART PREPARATIONS -- START CF TIM[ BASF 6
R6?'l.?6C -1?07. Tn -48.824 -1514.286 10907.5 -425.<; -2312D.2 27.41 0.37 12.94

8Al'1." -17C5.7e8 -48.1'76 -1517.• 104 10027.~ -475.6 -23110.7 27.40 0.38 12.97
8641).0 -11117.4911 -49.573 -1555.')31 11201.') -421.8 -22'11<;.4 27.24 0.38 13.29
8650.11 -H6'l.840 -50.264 -1"02.740 11472 .6 -418.0 -22844.<; 27.08 0.39 13.61
~66/1.n -1140.736 -50.940 -1610.225 11742.6 -414.1 -22107.2 26.92 0.39 13.93
867"'." -1}1'1.18 0 -5t .627 -1661.481 12011.') -410.1 -2256[-.3 26.75 0.40 14.25
Q6Q').') -3110.202 -5?290 -1704.502 12277 .6 -406.1 -22472.2 26.58 0.40 14.57
'1A'lO.'l -Vl89.777 -5;;>.064 -1141.284 12542.f> -402.0 -22215.0 26.40 0.41 14.88
87')".'" -'I/1bR.918 -53.622 -1771.821 12805.1 -107.9 -22124.7 26.22 0.41 15.19
87ICl.O -3047.627 -54.213 -1814.101 13067.1 -3'l3.1 -21971.2 26.04 0.42 15.;0
877(\.'1 -3')25. 'lOB -54. 91 ~ -1850.139 13326.6 -38 0 .4 -21814.7 25.86 0.43 15.81
873'1." -3')'B.7"3 -55.555 -1885.910 13584.2 -385.1 -21655.1 25.61 0.43 16.11
8740./1 -2 0 "1.105 -56.185 -I'l?1.417 13840.0 -380.8 -214Cl2.5 25.41 0.44 16.42
8750.1) -?Q"9.208 -<;6.81)8 -1956.653 141)03.1 -316.4 -21326. e 25.28 0.44 16.72
'H6n. (\ -7g34.906 -57.424 -1991.614 14345.5 -371.9 -21158.2 25.01 0.45 17 .01
'l77'l.'l -2 010.900 -58.031 -2026.295 14595.3 -367.4 -20986.6 24.81 0.45 11.31
A780.0 -2886.7/'5 -58.614 -2060.691 14843.0 -362.8 -20812.0 24.66 0.46 17 .60
879".1' -7867.114 -59.227 -2094.19R 150'l8.6 - 35 8.2 -20634.5 24.45 0.46 11.89
88nn.11 -?917.101 -59.8li -2128.610 15332.1 -3'>3.6 -20454.2 24.24 0.47 18.18 t::::l

V1
c-> RRIO.') -?811.669 -60.391 -2162.123 15573.5 -348.8 -2021C.Cl 24.02 0.41 18.47 I

I 8870.() -27R'i.841 -60.961 -2195.332 15812.6 -344.1 -20084.9 23.80 0.48 18.15 ......
~ V1to 8A30." -275 o. &21 -61.523 -222A.232 16040.6 -339.3 -19896.0 23.58 0.48 19.03 V1

~9R4'1.() - ~rn. 014 -67.018 -2260 .819 16284.2 -334.4 -19104.3 23.35 0.49 19.31 0
8R<;').1) -?7'l/'."l22 -'>?624 -2293.088 16516.6 -320.5 -19'509.e 23.12 0.49 1••58 I

V1
AR60.0 -?678.649 -63.16? -2325.036 16746.7 -324.5 -19312.t: 22.88 0.50 19.86
""7'1.1"1 -26'iC.000 -63.69? -2356.656 16014.4 -119.'i -19112.7 22.65 0.50 20.13
RAA".0 -7622.778 -64.214 -2387.045 1719'J.7 -314.5 -18<;10.1 22.41 0.50 20.39
AROn.'1 -7 '>94.2 '17 -64.727 -2418.'199 11422.6 - 309.4 -18104.'l 22.16 0.51 20.66
Ao(\o.n -;>565.432 -65.212 -2449.'>12 11643.1 -304.2 -18497.0 21.91 0.51 20.92
A910." -7<;16.715 -A5.128 -241').182 17861.0 -29'l.0 -18286.6 21.61 0.52 21.18
R97n...O -7506.642 -66.716 -2509.1"2 1907(,.5 -291.8 -18013.5 21.41 0.52 21.43
RQV'l.11 -?47h.716 -6"."0<; -2539.211 LA2!l°.4 - 2 Q'l.5 -17858.0 21.1& 0.53 21.68
R94'1. () -?44h.441 -&7.166 -256R.482 1'149Y.7 -2i3~. 2 -1763".9 20.90 0.53 21.93
A<1<;.')." -,UtI 'i. 975 -67.62'! -2507.332 L8107.'5 -277.9 -17419.4 20.64 0.53 22.18
qQA').,n -;>V14. "61 -"'l.ORIl -26''i.81A 18012.6 -277.5 -11196.4 20.31 0.54 22.42
1':171"1.' -"<;".<;14 -AQ.r;?''t -2653.'114 19115.1) -2h7.'; -16<;11.C 20.10 0.54 22.66
p<J8').n -7'121. 1<;0 -AR.9<;" -261'11.h 71'1 19314.9 - 261. '5 -16143.2' 19.83 D.55 22.90
8090.1' -778CJ.ooq -6Q.185 -;>709.·145 19511.'l -256.0 -16'513.1 19.56 0.55 23.13
9000.0 -7751.727 -6Q.RO? -2736.031 19706.1 -2<;1).5 -162eC.1 19.28 0.55 23.36
QOI.')." -277<;.111 -7'1.::>t f) -77(,2.1'.33 10 'N7.7 -244.9 -1604'5.9 19.01 0.56 23.59



TABLE C-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

Tl"'~ xs YS ZS oxs DVS OZS ooxs ooYS OOiS
<;Er: 111M NM NM FT IS FT/S FTIS F TIS SQ HIS SQ FT15 5 Q

Q',,(').O -n92.23"'1 -71).f,(l8 -2788.fl46 70086.4 - 239.3 -15809.C 18.72 0.56 23.81
<;10"'10.0 -2159.022 -70.997 -2814.668 20272.3 -233.6 -15569.8 18.'t4 0.56 24.03
<;1040.0 -7125.507 -71.377 -2840.094 20455.4 -221.9 -15328.4 18.15 0.51 21t.25
9050.(') -2091.693 -11.747 -2865.121 20635.6 -222.2 -15084.<; 11.87 0.51 21t.46
Q060.0 -2051.585 -12 .1(')8 -2889.146 70ilL2.9 -216.4 -14839.2 11.51 0.51 24.61
9070.(\ -2023.188 -12.460 -2913.964 20981.2 -210.6 -14591.5 11.28 0.58 21t.88
<;1080.(\ -1988.506 -72.802 -2<;131.174 21158.6 -204.8 -14341.1 16.98 0.58 25.08
90<1'1.0 -1951.')44 -1'1.134 -2961.110 21327.1 - 1<18.9 -14089... 16.69 ').58 25.28
91"0.'1 -1 <11 q. "'101 -71.456 -79'l4.150 21497.') -193.0 -1381t.l 16.3'J /).59 25.48
0110.0 -1 'll'\;>. '101 -7"'1.169 -'3nJb.712 216,)5.Cl -187.1 -13580.4 16.08 0.59 25.61
'l170 ." -1847.0Vl -74.07?' -3078.850 ?1814.1 -181.2 -l:nn. P 15.18 0.5<;1 25.86
91Vl.0 -11310.999 -74.365 -30')0.564 21970.7 -175.2 -1306:1.4 1').48 0.59 26.04
0140.0 -1774.714 -74.649 -3071.84<;1 22124.) -16<;1.2 -12802.1 15. I 7 ".60 26.22
<;1150.0 -1 7H. 178 -74.922 -30Q2.102 22274.2 -163.2 -12539.1 14.86 0.60 26.40
Q160.0 -1101.Hfl -75.186 -3113.121 22421.3 -151.1 -L2274.3 14.54 0.60 26.51
9170. (\ -1664.37fl -75.440 -3133.103 22565.3 -151.0 -12001. J 14.23 0.60 26.14
'HFlO.O -1627.130 -15.681 -3152.6'31 22105.fl -145.1 -11139.0 13.91 0.61 26.91
91QO.0 -1589. &47 -7').920 -3171.730 22843.4 -139.0 -11469.1 13.58 0.&1 27.07

S-IVR RESTART IFNGINf' SOLFNOfo ACTIVATION)
9199.70'1 -15')4.966 -76.127 -3188.906 2296&.9 -133.3 -11219.4 13.30 0.62 21.20

t:::l
Vl

('"") 9700.0 -1551.941 -16.144 -3190.382 22977 .6 -132.8 -11197.t: 13.28 0.62 27.22 I
I 9207.0 -1544.312 -76.188 -3194.a60 23004.1 -131.6 -111'03.1 13.22 0.62 27.25

.......
Vl Vl
0 9704.0 -15"'11>.792 -1&.231 -3197.120 23030.5 -130.3 -11088.6 13.16 0.62 27.28 Vl

en
9706.n -1529.201 -76.214 -3201.364 23056.Q -129.1 -11034. C 13.11 0.62 2].30 0

I
Vl

5-IVR RF-IG"l1 nON C STOV OPE"l)
9il'H.0;?0 -1,)?1.47,) -1/).306 -3204.122 23016.& - 128.1 -1 0'l<J2. ') 13.06 0.63 27 .33

970R.n -1')21.600 -76.316 -3204.991 230 A3.5 - 127.R -11J'l19.6 15.84 0.51 26.18
9210.n -1')13.981 -76.358 -3208.601 23128.2 -121.2 -10932.6 28.10 -0.05 20.31
9712.0 -1506.361 -16.400 -3212.1 Q 5 231R6.7 -126.8 -lC893.~ 2<1.67 0.34 19.49
<1714.'1 -1498.118 -7"'.441 -3215.776 23246.6 -126.1 -10854.2 30.15 0.37 19.33
9?IA.O -149L.055 -1(, .483 -3::>19.344 23301.7 -125.4 -10815.5 30.49 0.34 19.37
<1718.0 -14A1.173 -1h.523 -3272.>1 0 9 23361'.5 -124.1 -10116.1 30.76 0.29 19.50
Q770.0 -1475.613 -76. ')64 -3226.440 ?3430. "'I -124.2 -10131.5 30.99 0.23 19.69
9277.0 -1467.956 -16.604 -32?9.9A1 23492.4 -1"3.1 -106'H. 'l 31.10 0.25 19.89
<)274.0 -1460. ;>/1 -16.644 -32"'13.480 23554.6 -123.7 -10(,57.9 31.05 0.32 20.05
Q776.(J -1452.465 -76.684 -323ft.980 23616.5 -122.4 -10611.1 30.89 0.43 20.11
0778.0 -1444."'85 -16.724 -3240.461 23618.2 -121.4 -10577.4 30.81 0.55 20.21
9230.0 -1416. A83 -76.164 -3241.Q42 23119.R -120. '1 -1053t.8 10.18 0.')1 ZO .32
0?37.0 -147 0 • OS9 -76.A""'I -3747.404 23901.1 -119.7 -10496.1 -~ o. 16 0.')6 20.43

'/ .,'



_i' , ,

TABLE C-VI, LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERAIIONS - SECOND BURN PHASE (CONT,)

TI"IF xs YS lS ox') OYS OZ ') ooxs OOYS OOlS
<:iFf": NM N"I NM HIS FT/S FT/S FT/S SQ HIS SQ FT/S SQ

97~4. 0 -1421.214 -7f,.842 -3250.853 <'3862.8 -1l"!.1 -10455.1 30.74 0.56 20.53
9236.0 -1413.350 -76.881 -3254.288 23924.3 -116.9 -10414.0 30.72 0.56 20.64
973R.n -1405.465 -7f,.91'l -3257.70'l 23'l85.8 -1l5.R -10372. l: 30.73 0.59 20.69
924().O -13'l7.560 -76.957 -3261.117 24047.3 -114.6 -10331.2 30.75 0.61 20.74
'l242.0 -13e'l.635 -76.995 -3264.511 24108.8 -113.3 -1028'l.1 30.76 0.64 20.79
9244.0 -1381.689 -77.032 -3267.891 24170.4 -112.2 -10248.1 30.78 0.67 20.84
9746.0 -1373.723 -77.068 -3271.257 24232.0 -1l0.9 -10206.4 30.79 0.68 20.91
9748.0 -1365.737 -77 .105 -3274.610 24293.5 -109.5 -10164.6 30.79 0.69 20.98
Q750.(\ -1357.730 -77.141 -3277.94'l 24355.2 -10A.l -10122.5 30.78 0.11 21 .1) 2
9257.n -1 34Q. 704 -77.176 -3281.274 24416.9 -106.6 -10080.4 30.83 0.76 21.08
9254.n -1341.656 -77.211 -3284.5A5 24478.6 -105.0 -10038.2 30.87 0.80 21.14
9256.0 -1333.589 -77.745 -3287.882 24540.3 -103.4 -9<195.<; 30.87 0.82 21.18
Q75'1.C' -1"25.501 -77.279 -32Ql.II>5 ?4602.1 -101.7 -9<;53.5 30.87 0.84 21.22
9?60.0 -1317.393 -77.312 -3294.434 24663.9 -100.0 -9911.0 30.89 0.86 21.25
921>2.0 -1309.265 -77.345 -3297.690 24725.7 -98.3 - 'l868. 5 30.90 0.87 21.29
9264.0 -1301.116 -77.317 -331)0.931 24787.6 -96.5 -9825.9 30.92 0.90 21.33
9766.n -129? 946 -77.408 -3304.158 24849.4 -94.6 -9783.2 30.94 0.93 21.39
926R.0 -1284. 757 -77.439 -3307.371 249ll.3 -92.8 -9740.3 30.94 0.95 21.46
Q770.0 -1276.547 -77.469 -3310.571 24973.2 -90.8 -9697.4 30.91 0.97 21.51
9n2.o -1268.317 -17.499 -3313.755 25035.1 -88.9 -9654.3 30.92 0.99 21.55
'l214.0 -1260.066 -77.528 -3316.926 25096.9 -86.8 -9611.2 30.95 1.02 21.59
9216.0 -1?51.7CJ5 -77.556 -3320.083 25158.8 -84.8 -9568.0 30.93 1.04 21.62 t::I
'l21R.O -124'\.504 -17 .583 -3323.225 25220.7 -82.1 -9524.7 30.89 1.04 21.65

U1(""') I
I 92AO.0 -1235.192 -71.610 -3326.353 25282.5 -80.6 -9481.4 30.87 1.05 21.69 ......

U1 U1...... 'l2A7.0 -1226.860 -77.637 -3379.467 25344.2 -78.4 -9438.0 30.89 1.01 21.73 U1
92A4.n -1218.507 -77 .662 -3332.566 25406.1 -76.3 -9394.5 30.92 1.09 2J.79

O'l=9296.0 -1210.135 -77.6A7 -3335.651 25468.0 -74.1 -9350. " 10.94 1.12 21.83 I
U1

929A.0 -1:'01.741 -77.711 -3339.722 255?'l.'l -71.9 -9307.2 30.96 1.15 21.86
CJ2')0.fl -1193.3?8 -77.734 -B41.718 255'H.8 -69.5 -9263.4 10.98 1.18 21.89
9292.0 -1194.8'l4 -77.756 -3344.82') 2565":\.9 -67.1 -921'l.6 ~0.98 1.19 21.94
9294.0 -1171,.43 Q -77.778 -3341.848 25715.8 -64.6 -9175.6 11.96 1.22 22.00
929b .0 -1161.965 -17 .1'l9 -3350.860 25777.7 -6'2.2 -9131. t:: lO.'l3 1.24 22.05
9298.1) -1159.470 -77.91,) -3353.95CJ 258 3CJ.6 -5Q.7 -90R7.5 30.93 1.26 22.07
9300-.0 -11 50. 954 -77.A38 -3356.843 25901.5 - 57.1 -9C4":\. ":\ 10.95 1.27 22.10
')31)?O -1142.418 -77.8<;7 -3'\<;'1.81? 25963.4 - 54.6 -899').1 30.98 1.28 22.14
9304.0 -113":\.R62 -77 .814 -3362.767 26025.4 - 52.0 - 8954. e 31.01 1.29 22.18
')306.0 -1125. ?A5 -71.1191 -":\31>5.707 26087.5 -49.4 -8910.4 31.03 1.31 22.21
931'111.0 -1116.688 -77.'lO7 -3363.633 ?6149.5 -46.7 -8865.9 31.02 1.33 22.25
Q310.0 -II nq. e71 -77.92? -1371.544 26211.6 -44.0 -8A21.4 31.01 1.38 22.30
'l312.n -1099.433 -77 .936 -3374.440 26273.6 -41.2 - 8776. 8 31.01 1.41 22.34
9114.fl -10')0.774 -77 .949 -3377.322 26335.7 -39.4 -8732.1 31.01 1.42 22.36
<:1":\16.0 -10112.096 -71.'l61 -3330.189 26397.7 -35.5 -8687.3 31.02 1.43 22.40
9318.0 -1073.3Q6 -77.912 -3393.041 26459.R -32.6 - 8642.5 31.02 1.45 22.45



TABLE C-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

TI"I!' XS Vii zs DXS OYS OZ S DDXS DayS OOlS
SFC NM NM NM FT/S FT/S FT IS "'TIS SO HIS SO FT IS SQ

937').(1 -1064."77 -71.Q82 -B~<;.878 ?6<;21.9 -29.1 -8597.5 31.03 1.47 22.50
'n::>?o -1055.931 -77.992 -3388.701 26583.9 -26.8 -8552.5 31.1)3 1.47 22.54
Q"l74.(1 -1041.176 -18.000 -3391.508 26046.1) -23.8 -8501.4 31.05 1.48 22.57
9"2".r) -1038. "195 -7fl.007 -3394.301 2610fl.2 - 20.8 - 8462.2 31.06 1.51 22.59
917fl. () -11)29.594 -7g.1)14 -33'H.079 26170.2 -17.7 - 841 7. C 31.00 1.55 22.63
CH30.0 -102 O. 172 -78.019 -3399.fl42 26832.1 -14.6 -8371.7 30.98 1.57 22.67
9337.0 -1011. 930 -78.023 -3402.590 20894.7 -11.4 -8326. ') 31.49 1.61 22.58
9334.0 -1003.067 -18.D27 -3405.3?4 26958.8 -8.1 -8281.6 32.56 1.61 22.32
033h.O -994. 1 ~2 -1"1.079 -34DA.042 27025.1 -4.7 -8237.3 33.A3 1.72 21.98
9"338.1) -98').::>75 -18.030 -3410.747 27093.7 - 1.2 -8193.6 14.74 1.76 21.72
934n .o -Q1".346 -78.079 -3413.436 27163.6 2.4 -8150.2 35.11 1.83 21.64
9347.0 -'lb7."39~ -78.02fl -3416.112 272\4.0 6.? -8106.9 ~5.n 1.92 21.05
9344.0 -Q51l.417 -7'1.02<; -3418.173 273')4.5 10.3 -8C63.5 35.25 1.97 21.71
934h.0 -949.418 -78.021 -3421.420 27374.9 14.8 -8019.9 35.31 2.02 ll.77
9348.0 -940.396 -7fl.Ol" -3424.053 2744<;.4 19.5 -7976.2 35.35 2.04 ll.82
93<;0.0 -931.3<;0 -78.008 -3426.611 71516.0 24.0 - 7932. 4 35.33 2.05 21.85
Q3<;7.0 -922.282 -78.1)01) -3429.275 27586.6 28.3 -788A.7 35.32 2.05 21.83
9"'1';4.{"\ - Ql 3.190 -77.990 -3431.864 27657.3 32.4 -7845.1 35.37 2.05 21.80
935h.0 - 91)4.014 -77.918 -3434.440 27728.1 36.5 -1801.5 35.43 2.05 21.18
9"158.0 -894.936 -77.966 -3437.000 27799.1 40.6 -7757.9 35.49 2.07 ll.84
0"160.0 -885.774 -77."'57 -3439.547 27A10 .2 44.7 -7113.1 35.54 l.09 ll.81
93A7 •. 0 -876.')88 -77.936 -3442.078 27941.4 48.8 -7669.0 35.59 2.11 21.90 t:::I

V1<1 9~64. 0 -861.319 -11.920 -3444.595 28012.7 53.0 -1624.5 35.65 2.14 21.93 II ......V1 936h.0 - 85 8.141 -71.901 -3447.098 28084.1 57.4 -7580.1 35.70 2.17 21.95 V1N Q368.0 -848. fl91 -71.882 -3449.586 28155.5 61.7 -7537.5 15.74 2.20 21.98 V1
enQ"I10. f) -A19.612 -71 .861 -3452.060 28227.0 66.2 -7494.4 35.80 2.23 l~.02 0

9H7.0 -'130.309 -71.838 -3454.51'1 282"'1'1.6 10.8 - 7450. 1 35.85 2.26 22.08
I

V1
'l314.0 -82 0.982 -71.814 -3456.965 7.1l370.3 75.4 - 7406. ') 35.92 2.29 22.11
9376. f) -811.1,12 -77.18'1 -345'1.195 21'1442.7 80.1 - n62.2 36.01 2.34 22.11
"'378.0 -A02.2<;9 -17.761 -3461.811 28514.3 84.8 -131'1. a 36.06 2.31 22.12
9"181"\.0 -702. A61 -17.733 -3464.213 285'36.4 8'1.6 -1273.1 16.06 2.41 22.14
"'387.0 -783.440 -77.702 -3466.600 28658.6 94.5 -7229.4 16.07 2.45 22.17
Q1'14.0 -773. q95 -71.611 -1468.972 28130.8 99.4 -1185.1 30.14 2.48 22.21
938h-.O -764.526 -71 .637 -3411.330 28A03.2 104.4 -1141'. t: 36.23 2.4 0 22.l4
9"18'1. " -155.0"13 -71.602 -3473.613 2'l'l7'i.8 109.4 -1096.1 36.32 2.51 22.25
91'10.0 -745.516 -77.565 -3476.001 2a948.5 114.5 -7051.6 36.40 2.55 22.26
91''17.0 -715. q16 -77.526 -3418.315 29021.4 119.6 -7007.1 36.44 2.58 22.26
9394.0 -726.411 -17.486 -3480.614 29094.3 124.8 - 6962. 6 36.48 2.61 22.30
'13"'h.0 -71 ". 827 -77.444 -34'12.3"'') 29167.3 130.1 -6<;11.9 36.47 2.64 22.34
9398.0· -7'11.710 -77.401 -3485.168 29240.3 135.4 -6813.2 36.52 2.61 22.38
')400. I) -697.573 -17.35') -34131.423 29313.6 140.8 - 6828.4 16.60 2.10 22.40
9407.0 -687.912 -11.308 -348'l.664 2')387.5 146.4 -6783.6 36.69 2.11 22.41
941)L...0 -61P,.n7 -77.259 -34'" 1.889 ;>'1462.0 152.1 -6738.7 ~6.77 2.13 22.41

.~ II "Ill



"

t

TABLE C-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT.)

TT"!F xs YS IS DXS OYS I1I S DDXS DDYS DDlS
SEr. IIlM N., N" HIS HIS F TIS FT IS SQ HIS SQ FT IS SQ

940A.0 -bAll.517 -71.208 -140 4.100 79536.9 157.9 - 6691. e 36.84 2.75 ZZ.43
940fl.0 -658.782 -71.155 -3496.796 29611.7 163.1 -6648.8 36.90 2.79 2Z.46
941'l.() -649.073 -17.100 -3499.411 29686.3 169.5 -H03. <; 36.91 Z.83 22.50
9417.0 -639.739 -71.043 -3500.643 2'H60 .6 175.4 - 6558. 9 37.04 2.86 22.53
9414.0 -(,79.431 -16.985 -3502.1"15 29834.8 181.2 -6513.9 37.12 2.91 2Z.55
9416.0 -619.599 -76.924 -3504.931 29908.9 187.0 -6468. C; 37.20 2.95 2Z.51
94PI.1) -609.742 -16.861 -3507.053 29982.1 192.8 -6423. '1 37.27 2.99 22.59
9470.0 -599.860 -76.191 -3509.160 30056.3 199.5 -637/!.9 37.35 3.03 22.61
9477.() -5'l9.9',;',; -7".731 -3511.252 30129.9 704.4 - 033. E 11.44 3.07 22.63
9424.0 -580.025 -76.663 -3513.331) 30204.0 210.3 -6288.7 31.53 3.10 22.64
942(,.0 -')7'1.071 -7(,.59;> -3515.397 30278.7 216.4 -6243.5 37.b2 3.11 22.65
9478.0 -560. e92 -16.52(") -3517.44(") 30353.9 727 .6 -6198.2 37.72 3.13 22.64
9430. (1 -550.089 -76.446 -3')19.473 30429.5 27il.9 - 6152. <; 37.79 3.16 22.61
9437.() -0;40.060 -76.369 -3521.491 30505.1 735.3 -6101.6 37 .85 3.21 22.70
9434.0 -53 O. 007 -7h.291 -3',;73.493 305'l0.fl 241.8 - 6062. 2 31.94 3.25 22.10
943(,.0 -519.928 -76.210 -3525.4111 30656.8 248.3 -6016.8 38.03 3.29 22.68
"143"1.(1 - 509. "125 -76.127 -3527.4')4 30733.1 255.0 -5911.4 38.11 3.34 2Z.68
9440.0 -499.696 -76.042 -3529.412 30809.5 261.7 - 5CJ25. c; 38.18 3.31 22.11
9447.0 -489.543 -15.955 -3531.356 30885.5 268.5 - 5880.3 38.21 3.40 n.7Z
9444.0 -419.364 -15.866 -3533.284 30960.9 275.2 - 5834.5 38.36 3.43 22.15
944(,.0 -469.160 -75.714 -3535.1<11 31036.1 282.0 - 5188. 8 38.45 3.47 ZZ.78
944f1.0 -45"1.932 -15.680 -3531.094 31113.6 288.9 - 5143.2 38.54 3.50 22.81 c

U1c> 9450.0 -44f1.618 -15.584 -3538.911 31191.9 296.0 - 56'11. 1 38.61 3.53 ZZ.83 II
9452.('\ -438.3<18 -75.485 -3540.845 31270.6 303.3 - 5652. 3 38.69 3.56 22 .SIt ......U1 U1\.N <140;4.0 -428.092 -75.384 -3542.698 31348.8 310.5 -5606.1 38.71 3.60 22.86 U1en945(,.0 -411.760 -15.281 -3544.536 31426.6 317.8 - 5 ',;61.0 38.81 3.64 2~.86 0
940;8.0 -401.403 -15.175 -3546.359 31504.',; 325.1 -'551',;.1 39.07 3.68 22.85 I

V1
9460.f'l -391.070 -75.067 -3548.167 31582.8 332.5 -5469.6 39.24 3.72 22.87
946:'.('\ -386.612 -14.956 -3549.960 31661.4 340.0 -5423.8 39.32 3.75 22 .91
9464.0 -376.177 -74.1143 -3551.738 31740.2 141.6 -5378.C 39.39 3.80 22.95
<1466.0 -365.111 -14.727 -3553.50'1 31819.1 1<;',;.2 - 5337. C 39.55 3.85 22.99
9468.0 -355. ::'30 -74.609 -3555.248 31898.4 362.9 -5286.0 19.68 3.81 23.01
9470.('\ -344.718 -74.488 -3',;56.980 31971.f1 370.7 - 5240. 0 39.75 3.88 23.02
9477'.0 - 334.119 -74.365 -3558.697 320 ',;7.4 318.5 -5194.(' 39.79 3.92 23.01
9474.f'l - 321. 614 -74.239 -3',;60.4f)() 32117.1 386.4 -5148. C 39.88 3.99 23.03
941(,.0 -313.072 -74.110 -1562.086 32211.0 304.5 -5101.<; 40.03 4.06 23.08
9478.0 -302.40',; -73 .979 -3563.158- 32297.2 402.1 - 5055.7 40.18 4.11 23.12
948".0 -i'n.761 -73.845 -3565.415 32377."1 410.9 -5009.4 40.35 4.13 23.15
94/l :'.'1 -71\1.1)90 -11.10,9 -35(,7.056 32458.6 419.2 - 4963.1 40.48 4.16 23.11
94f14.0 -210.393 -73.569 -3568.682 32539.7 421.6 -4916.1 40.55 4.19 23.20
94f1h.f) -?59.669 -73.427 -3570.293 32620.9 436.0 -4870.3 40.63 4.22 23.23
9488.0 -24'1.918 -73.2f12 -3571.888 32702.4 444.5 -4823. !' 40.82 4.21 Z3.Z1
9490.1) -238.14f'l -73 .135 -3573.468 327f14.2 451.1 -4171.3 41.02 4.31 23.31



TABLE C-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONL)

TI"1F xs YS lS oxs ')vs oz S ooxs oovs DDZS
SFr. NM N"1 N"1 HIS FT/S fT/S FT/S SO FT IS SO FT IS SQ

9497.(1 -777."\35 -72 .9R4 -3575.03'\ 32866.4 461.8 - 4730. 6 41.13 4.36 23.34
9494.0 -216.504 -72.831 -3576.583 3294R.8 470.6 -4683. 'l 41.25 4.42 23.37
0496.0 -;>05.645 -72.674 -3518.117 33031.6 479.4 -4637.2 41.42 4.46 23.35
949A.1'l -194.7')8 -72.515 -351'l.635 33114.1 488.4 -4590.3 41.59 4.49 23.36
90;00.0 -18"\.645 -12.353 -351\1.138 3319A.2 491.5 - 4543. 5 41.73 4.52 23.42
9502.0 -172.903 -72.181 -3582.626 33281.8 506.6 -4496.6 41.85 4.57 23.50
9')04.0 -161.935 -72.019 -3584.099 33365.6 515.8 -4449.6 42.00 4.64 23.57
9')06.0 -150.938 -71.848 -3585.555 33449.7 525.1 -4402.4 42.17 4.69 23.62
950A.1'I -139.914 -71.fo73 -3586.C)o 7 33534.4 534.6 -4355.1 42.35 4.15 23.65
9511'l.(1 -128.862 -71.49fo -3588.422 33619.4 544.2 -4307.1 42.52 4.81 23.69
9517.1) -111.7112 -71.'15 -3589.A33 13104.1 553.8 - 4260. 2 42.68 4.85 23.75
9514.0 -106.014 -7l.l31 -3591.277 33790.3 563.6 -4212.6 42.83 4.88 23.85
9516.0 -95.531 -10.944 -3592.606 33816.1 573.4 -4164.8 42.99 4.91 23.92
9')111.0 -84."\12 -70.154 -35cn.969 33962.4 583.2 -4116. C; 43.20 4.95 23.91
952'1.0 -13.119 -70.560 -3595.316 34049.1 593.2 -4C68.8 43.40 4.98 24.04
9')77.0 -61.951 -70.363 -3596.647 34136.2 603.2 -4020.5 43.57 5.02 24.13
o524.1'l -50.107 -10.163 -3591.963 34223.8 613.3 -3971.7 43.15 5.06 24.20
9526.0 -19.421 -69.960 -3599.262 34311.5 623.6 -3922.4 43.95 5.09 24.28
9')?A.'1 -28.119 -69.151 -3600.545 34399.1 633.9 - 3873. 2 44.15 5.12 24.36
9')10.0 -16.7A1 -69.542 -3601.811 34487.3 644.2 -3823.Cj 44.36 5.15 24.44
9517.') -').413 -69.328 -3603.061 34576.2 654.5 -3714. Cj 44.56 5.18 24.51
9')14.0 5.984 -69.111 -3604.294 34665.7 664.9 -3726. C 44.77 5.20 24.59 0

U1
(""") 9536.0 11.411 -68.890 -3605.511 34155.6 675.3 - 3671.1 44.99 5.22 24.68 I
I 9538.0 28.A69 -68.666 -3606.712 34845.9 686.0 -3627.8 45.22 5.24 24.78 ......

U1 U1.e 9')40.0 40.357 -68.438 -3601.896 34936.6 696.6 -3518.2 45.45 5.26 24.88 U1
O"'l9547.0 ')1.874 -68.207 -3609.063 35027.60 701.2 -3528.2 45.68 5.29 2!o.97 C>

9544.0 63.421 -61.972 -3610.214 35119.1 111.7 -3478.C 45.91 5.32 25.06 I
U1

9546.0 74.999 -67.134 -3611.349 35211.0 128.3 - 342 7. 6 46.14 5.34 25.14
9<;4A.(1 86.607 -61.49? -3612.468 35303.5 739.0 - 3377.2 46.37 5.36 25.24
9<;50.0 98.243 -67.247 -3613.570 35396.4 749.8 -3326.7 46.59 5.39 25.33

S- IVB ?NO GUfOANCF CUTOFF
Q550.580 101.621 -67.176 -36l3.BA6 35421.4 752.'l -3312. C 46.66 5.39 25.36

9551'.0 109. 997 -67.000 -1614.655 3541<;.7 155.8 -3271.C -1.04 0.66 29.15
95<;4.0 121. <;61 -66.751 -361<;.722 35431.5 757.0 -3212.7 -1.10 0.62 29.13
9550.0 1'\"1.225 -66.501 -3616.770 35431.4 158.3 - 3154. ~ -1.14 0.58 29.10
Q55A.f) 144.888 -66.251 -3617.797 35429.0 159.4 - 3096. 5 -1.19 0.54 29.07
95M.0 156.<;49 -66.1101 -3618.808 35426.6 760.5 -30H.4 -1.25 0.51 29.06

TllhNSlUNAR INJECTION
9560.580 159.930 -65.92B -3619.086 35426.2 761.1 -3021.2 -1.27 0.51 29.05

,.
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TABLE C-VI. LAUNCH VEHICLE NAVIGATION POSITIONS, VELOCITIES, AND ACCELERATIONS - SECOND BURN PHASE (CONT,)

TT"ll' X5 YS 75 DXS aY5 Dl S DOXS DDYS DDZS
SFe NM N"l NM HIS FT/S FT/S FT/S SQ FT/S SQ FT IS SQ

9600.0 3A'l. 52 'l -hO.'l?7 -3635.00'l 35341.5 7AO.3 -1888.4 -3.04 0.46 28.39
°650.Q h79.5A5 -54.415 -3644.77'l 35137.'l 801.8 -495.1 -5.09 0.39 27 .30
'l700.0 967.559 -47.740 -3643.326 34837.6 820.0 831.1 -6.90 0.33 25.91
975% 1252.708 --40.928 -3631.197 34453.5 835.1 20'l8.2 -8.44 0.21 24.46
'l800.0 1534.3<)7 -34.005 -3609.009 33998.9 A47.1 3280.9 -9.12 0.21 22.85
9fl50.0 lA12.101 -26.994 -3577.425 33487.0 A56.4 4381.5 -10.73 0.15 21.18
9900.0 2085.401 -19.917 -3537.129 32930.5 863.1 5398.3 -11.51 0.11 19.51
<)<)50.0 2353.977 -12.7'15 -3488.80'1 32340.'1 'lh7.5 6332.2 -12.0& 0.06 17 .81

1°00"." 2617.1'>01 -5.645 -3433.135 317;>8.5 81'>9.9 7185.6 -12.43 0.03 16.29
1005".0 2876.121 1.517 -3370.760 31102.0 1'17') .6 1961. S -12.63 -1).01 14.79
101"".0 3129.457 R.67,) -33')2.298 304')9.0 369.7 8665.7 -12.69 -0.04 13 .38
10150.0 3377.577 15.827 -3228.327 29"135.6 867.5 9 30 1.1 -12.64 -0.06 12.08
10200.0 362 0.501 22.95'1 -3149.384 292'lh.A 864.2 9815.0 -12.51 -0.08 10.88
10250.0 3858.283 30.04R -3065.'l64 2A586.5 860.1 10390.1 -12.31 -0.09 9.17
10300.0 4091.005 37.106 -2978.520 77971.7 855.1 10853.8 -12.05 -0.11 8.71
10350.0 4318.774 44.120 -29R7.466 21382.1 849.6 11268. 'l -11.76 -0.12 1.86
10400.0 4541.708 51.087 -2793.171 26803.1 843.6 11640.6 -1l.43 -0.13 1.03
1045n.0 4759.941 58.003 -2695.994 26240.0 831.2 11912.'l -ll.10 -0.13 6.28
10500.0 4973.610 64.864 -25'16.225 25694.2 830.5 1226'l.1 -10.75 -0.14 5.61
10550.n 51A2.R60 11. I'> 10 -24'l4.148 25165.9 823.5 12 ~34. 5 -10.39 -0.14 5.00
1061"\0.0 5387.837 78.418 -2390.013 24655.4 816.5 12170.4 -10.04 -0.14 4.45
In650.0 5588.684 85.107 -2284.045 24162.4 909.3 12980.4 -9.69 -0.15 3.96 t:::l

\J1
<> 10700.0 578'>.541 '11.731'> -2171'>.44R 23686.9 802.0 131M:.9 -9.34 -0.15 3.51 I

I
10750.0 5978.566 98.306 -2067.404 23228.3 794.8 13332.3 -9.00 -0.15 3.11

......
\J1 \J1
U1 1080rl.0 6167.881 104.817 -1951.079 22786.2 781.5 1341B. e -8.68 -0.14 2.75 \J1

O'l
10R51"\.0 6353.624 111.267 -1845.619 22360.2 780.3 13608.1 -8.36 -0.14 2.43 0

10900." 6535.925 117.659 -1133.15'1 71949.7 77 ~.1 13727.1 -8.06 -0.14 ~ .14 I
\J1

10950.0 6114.911 123.991 -1619.820 21554.1 166.0 13822.2 -7.16 -0.14 1.87

CSM Sf'Pl\RATION
10962.400 6758.133 125.552 -1591. 572 21458.6 764.3 13844.8 -7.69 -0.14 1. 81



TABLE C-VII. GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE

TI"1F r,c f)[ <;T Lnlllr. GC LAT VH-AI VH-EL EF VfOL HEAD FLT-PATH SF VEL ALTITUOE
SfOe NM Ot=G E DEG N DEG f"lEG FT IS DEG OEG HIS FT

RFGIN S-IVR RESTART PREPARATHJ"'S -- START OF TIME BASE 6
A6'><).260 3546."101 "12."'\692 -"'\2.5025 91.A9 0.03 24242.8 'i1.79 0.03 25567.6 645968

%10.0 1546."10'1 'l?4257 -32.5040 91.115 0.03 24242.<; <;1.76 0.03 25567.6 646010
A640.0 3546. "132 "1'.1 RCH -32.5223 91.3<) a.1)3 24242.7 91.32 0.03 25'567.4 6461710
R650.0 3546.956 "13.954') -32.5354 90.94 0.03 242102.5 <;0.8'3 0.03 25567.3 646335
A6bO.1) 354". 911 ') 94.71"14 -32.5433 90.4'1 '1.04 24242.3 <;C.45 ').03 25567.1 646491
q671).('\ 3547.00'; Q5.4W'O -32.5461 "10.02 0.04 24Z4Z.2 90.02 C. a:1 25'-."', l. 0 646644
'l6RO.f) 3547.130 96. 7 475 -3Z.5437 89."6 0.04 24242.0 fl9.58 0.03 25%6.8 646793
R690.1) 3';47.1)"" 97.')11"1 -32.531,2 II') .10 0.04 24241.9 1'9.15 0.03 25566.7 646938
R7no.0 3"47.'.1"10 Cl7.77111 -37.523" H'l.h4 0.04 24241.1 Re.71 O.O'?, 2556'>.') 64Ta19
'\71".0 3';47.106 9q. ';401 -32.50'" fl'l. 1"I 0.04 24241.6 AI'.21'l 'J. <14 25'>&6.3 647216
R7:>".0 3547.132 99.3036 -32.4fl27 87.73 0.04 24241.4 A7.85 0.04 25566.2 647349
1'\7",\0.11 3547.15CJ 100.0667 -32.4546 1'\7.27 0.04 24241.3 A7.41 0.04 25566.0 647478
8740.0 3547.18') 101). ,'1293 -32.4214 86.A2 0.04 24241.1 86.98 0.04 25565.9 647603
'17';'1.0 3547.212 101.5912 -32.3830 86.36 D.1)4 24241.0 86.55 0.04 25565.8 6471210
8760.0 3547.739 11)2. 352~ -32.3396 85.91 0.04 24240.9 fl6.12 0.04 25565.6 647841
8770.C' 3"47.;:>1,7 103 .. 1126 -32.2910 8".45 0.04 210240.8 85.69 0.04 25565.5 610 7955
8780.0 3547.295 tI)3.87<'1 -32.2314 85.00 0.04 210240.7 85.26 0.04 25565.3 61080610
'17QO.O 3<;47.323 104.6305 -32.1787 84.55 0.04 24240.6 84.83 0.04 25565.2 648169
fl8"O.a 3';47.351 10';.3878 -12.1150 84.10 0.04 24240.5 810.41 0.04 25565.1 648271 0

\T1
<> A810.0 3547.38'l 106.1439 -32.0462 83.6'; 0.04 24240." 83.98 0.04 255610.9 648369 I

I 8820.0 3547.408 106.8988 -31.9725 83.21 0.010 24240.~ 83.56 0.04 255610.8 6108462 I--'
\T1\T1 Rfl30. a 3547.437 107.6524 -31.8938 82.76 0.0" 24240.3 83.14 0.04 25564.7 6108552 \T1O'l
O'lAIl4!).1) 3"47.461 1011.4')4'; -31.8101 82."'\2 0.04 24240.2 82.72 0.04 25564.6 648638 0

'1'150. 0 3547.4 "16 1,)'J.1552 -31.7215 81.'1'1 0.04 24240. 1 82."} C 0.04 255610.4 648721 I
\T1

A1I60.0 3';47.<;26 109.9043 -31.6;:>80 81.44 C.04 2424C.l 81.8A 0.04 25564.3 648799
8A70.n 3')47.<;<;6 tlO.6517 -31.5;:>96 Al.00 0.04 242"0.~ E1.41 O. ~)4 2'.>56".2 648874
RIlR0.() 3';47.';A7 111.3975 -31.4264 80.56 0."4 24240.0 "1. C6 ,J.04 25')6,+.1 648945
fHl<'lo.n 3"47.617 112.1414 -31.3183 80.13 0.04 24?40.~ 80.65 0.04 25564.0 649013
a90n.(') 3547.648 112.883') -31.2055 79.70 0.04 24239.9 1'0.24 0.04 25563.8 649017
RQ1'l.n 3547.67"l 113.1,23'" -31.0879 79.27 0.04 24239.</ 79.83 0.04 25563.7 649137
R'')?O.C' 3547.710 114.361 q -30.9657 78.85 0.04 24239.9 19.43 0.04 ~';563.6 649194
q930.(') 3547.741 11".')CJAI -31).A387 7'1.42 0.05 24n9.9 7g.C~ 0.04 2:>563.5 649247
A94n.o 3547.773 115.A321 -30.7071 78.00 0.05 242~9.A 78.63 0.04 25563.4 649297
'1Cl5/"l.0 3547.80<; 116.51140 -30.5709 77 .5f! 0.1)'; 2423"1.8 78.24 0.04 25563.3 6"93410
A9ho.r 3547. 1137 1l7.2Q36 -30.4301 77 .17 0.05 210 ;:> ~9. R 77.84 0.04 25563.2 6109387
'I'l70." 3541. Rf,'l llR.Q210 -10.2A47 76.7'> "'.1)5 24239.8 71.45 0.04 25563.1 649427
A"lIIO.O 3547. q:n 11'1.7461 -30.1349 76.35 0.05 210;>3"'.8 17.01 0.04 25563.0 6"910610
I'\CJ90." 3"47."114 llQ.46R8 -29.9A01 75.94 0.05 24239.1' 76.68 0.04 25562.9 649498
CJ(1nn.r 1541. Qf, 7 120.18Ql -2<'1.1'220 75."4 0.0" 24239.8 16.3C 0.04 25562.8 6109528
"lOI0.0 "'\ 54 7. 'l'N I? O. 'mACJ -7 Q .65SCJ 7<;.14 1).05 24::>39.9 1". cn 0.04 255!>2.7 649556

.\0 , . " "
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TABLE C-VII. GEOGRAPH IC POLAR CooRDI NATES - SECOND BURN PHASE (CONT.)

TTMF r.c "I ST LnNG GC lAT VEL-AZ VR-EL EF VEL HEAD Fl1-PATH SF VEL All nUDE
SF(: NM DEG E DEG N DEG DEG FT/S DEG DEG HIS FT

907".(1 3548. o'\~ In.!>??? -29.4916 14.74 0.05 24239.9 75.55 0.05 25562.6 &49581
9030.(' 3548.066 122.3350 -29.3199 74.35 0.05 24239.9 75.18 0.05 255&2.5 649603
9040." 354S.0Cl9 123.0451 -29.1441) 73.96 0.05 24239.9 14.81 0.05 25562.4 &49&22
905/).0 354i!.1~3 123.1527 -28.9640 73.58 0.05 24240.0 74.45 O. 05 255&2.3 &49&38
(1)61)." 3548.167 124.4577 -2R.719R 73.19 0.05 24240.0 74.09 0.05 25562.2 &49652
9010.0 354A.200 125.1599 -28.5914 12.81 0.05 24240.0 73.13 0.05 255&2.1 649663
90RO.(1 3548.234 125.8595 -28.3991 12.44 0.05 24240.1 73.31 0.05 25562.0 649671
909'1.0 3'5411.269 126.5563 -28.2021 12 .01 0.05 24240.1 13.02 0.05 25561.9 649618
9100.1) 3<;48. 3(1~ 121.2'504 -2'1.0024 11.70 0.(1'5 2424').2 72.61 0.05 25561.8 649682
911". f) 3548.331 L21.9411 -21.798 L 7L .33 0.05 24740.2 12.33 0.0'5 25561.1 649683
9PO.O 354A. '\17 128.6307 -27.5'l00 10.91 0.05 24240.3 7L .9<; 0.05 25561.6 649683
9l30.0 354A.4()6 129.315Cl -27.3781 10.62 0.05 24240.4 11.65 0.05 25561.6 649680
9140.1) 3548.441 129.9988 -21.1624 10.26 1).f)5 24240.6 11.32 0.05 25561.6 649615
9150.0 3548.416 UO.6789 -26.9430 69.91 0.05 24240.8 7C.9<; 0.05 25561.6 &49609
'n"o.o 3'548.511 131.3561 -26.1200 69.51 0.05 24240.9 70.61 0.05 25561.1 649661
9110.0 3548.546 132. 'nos -26.4933 69.23 0.05 24241.1 70.35 0.05 25561.1 649651
91AO.O V;48.512 H2.1018 -26.2631 68.A9 0.0'5 24240.9 10.03 0.05 255&1.3 &49584
'Hql).O 354/1.601 133.3105 -26.0293 68.56 0.05 24241.0 69.11 0.05 25561.3 &49561

S- I VA RE STAR TIE NGI NF SOLE NOlO ACTIVAT I ONI
'H99.700 3548.63i! 133.9831 -25.8112 68.25 0.05 24241.1 69.43 0.05 25561.2 649549

t:::In 9700. ('\ 3548.641 134.0363 -25.1921 68.23 0.05 24241.1 69.40 0.05 25561.2 649549 IJ1
II

134.1691 -25.1442 68.16 0.05 24241.1 69.34 0.05 25561.2 649545 .....IJ1 9202.0 3548.648
IJ1"'"-.l 9704.0 354'l.b5'5 134.301<1 -25.6962 68.10 0.05 24241.2 6CJ.2l! 0.05 25561.2 649542 IJ1
en970b." 354'l.662 134.4346 -25.6480 68.03 0.05 24241.3 6CJ.22 0.05 25561.3 649539 a. I
\T1s-rVB RE-IGNI nON C STOV OPENI

<17111.'>20 V'i4 A. 66R 114.'>354 -25.6111 61.9/1 0.~5 24741.4 6<;.11 0.05 25561.4 649536

9208.0 3'>48.670 134.561? -25.59Q7 61.97 0.05 24242.1 6<;.16 0.05 25562.0 649536
9210.0 3548.617 134.6998 -25.5512 61.90 0.05 242b2.3 6<;.10 0.05 25582.2 649533
9717.1) 3S48.bA4 134. '1323 -25.5026 61.84 0.05 24298.4 69.03 0.05 25618.3 649531
<1714.0 354i!. &92 1.34.9649 -25.4538 61.11 0.05 24336.2 68.97 0.05 25656.1 649530
9?lh.() ""S4 A. 700 135.0976 -25.4047 61.11 0.05 24314.9 68. 'l1 0.05 25694.1 649532
92I8.n 354 'I. 70'\ 135.23')3 -25.3555 "7.65 0.05 74414.2 68.85 0.05 25734.0 649534
9720.0 354R.116 135.1611 -25.3061 ·61.58 0.05 24454.0 l: 8.7<; 0.05 25113.7 649539
9727.1) 354/1.175 135.4960 -25.2564 61.52 0.05 244<14.1 68.13 0.05 25813.8 649545
9774.1) 3'>4'1.714 135. f,2 9<1 -25.206f> 61.46 0.05 24534.7 6B.66 0.05 25853.9 649551
Q??6.0 3548.14l 135.1619 -25.1566 61.39 0.05 24514.2 68.6C 0.05 25893.8 649555
972/1.0 3548.150 135. '1951 -25.1063 61.33 0.05 24614.0 68.54 0.05 25933.6 649558
9230.0 3548.7511 136.'1284 -25.0558 61.21 0.05 24653.8 68.48 0.05 25913.4 649559
9237.0 3548.166 136.1619 -25.0050 61.11 0.:>5 24693.6 68.42 0.05 26013.2 649559



TABLE C-VI I I GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (CONT,)

TTl'll' GC r>1 ST L O"l; GC LAT VEL-AZ VEL-A. FE VEL HEt.O I'll-PATH Sf VEL AU nUOE
SFC N"I OEG I' I)EG N OEG DEG FIlS OEG OEG FT/S FT

"':>"14.0 354 'I. 774 116.?954 -24.9541 6 7 .14 0.05 247~"3.5 61".31'. 0.05 26053.0 649559
9736.0 3548.182 136.4291 -24.9029 61.08 0.06 24773.3 68.3C 0.05 26092.9 6495101
92'18.0 3548.191 116.<;628 -24.8516 67.02 0.06 24813.3 68.24 0.05 26132.8 649564
9:'40.0 3<;48.800 131'.. b9b6 -24.8000 66.96 0.06 24853.4 68.1 I" O.Ob 26172.9 6495b9
9747.() 1<;4'1.809 1 "If,. '1306 -24.1482 66.90 0.01'. 241193.6 b8.12 O.Ob 26213.1 649575
9744.0 1548. 1'l1 A 1V,. 9646 -24.6962 66.84 0.01 24934.0 68.06 0.06 26253.5 b49584
9:'46.0 '\';48.117. 8 111.0988 -24.6439 66.1A 0.01 24914.5 6'3.0C 0.01 26293.9 649595
97411.0 35411.fl3A 117.2330 -24.5915 66.17 0.01 2S015.1 67.95 0.07 26314.5 649b09
92<;1). (I 3"i4 'l.1l4':J 137.3673 -24."i38A 66.66 0.08 2.,055.9 f,1.8 Q ).07 26175.3 64<)626
97')7.0 3548. flbl 131.501A -24.4860 M.60 O.OA 2.,096.1 61.83 fl. 08 26411'..1 b't9b48
97<;4.0 3548.813 131. &363 -24.4329 66.54 0.09 2<;111.1 61.11 0.08 26457.1 649614
97')1,.0 354R.880 1'1.7710 -74.3196 66.48 0.09 25172.9 67.71 0.09 26498.2 649105
92<;'1.') 3<;4fl.91)0 131.9051 -24.3261 66.42 0.10 25220.2 67.65 0.1:) 26539.5 649140
976().0 3548.91') 138.0401'. -24.2124 1'.6.31'. 0.11 25261.6 67.6C 0.10 26580.9 b49782
Q 7b:>. n 3S4 A. 911 13"1.11')<; -24.2184 66.30 0.11 25303.2 67.54 0.11 26622.5 649830
97b4.0 3548. <J4R 138.3106 -24.1642 66.24 0.12 25344.9 67.41" 0.12 26664.2 649884
92b6.0 354A.9"'1 138.44<;1 -24.1099 66.18 0.13 25386.8 67.42 0.12 2b1Ob.l 649945
97b8. n 3<;4 A. 9A6 11'~.5810 -24.0553 66.12 0.14 25428.7 61.31 0.13 26748.0 650014
927().n 3549.007 13R.-7163 -24.0005 66.06 0.15 25"'10.8 61.31 0.14 26190.1 650090
9717.0 3549.029 138.8518 -23.9454 66.00 0.16 25512.9 67.25 0.15 26832.2 650114
9714.0 1<;49.051 138.9874 -H.8902 65.95 0.11 2<;555.2 67.2C 0.16 26814.5 650267
977h.n 3549.018 n9.1231 -23.8341 65.89 0.18 25591.6 67.14 0.17 26916.9 650370 l::1

V1
n 9718.0 l549.10S 139.2"iAA -23.7191 65.83 0.19 25640.1 67.08 0.18 26959.4 650482 I

I 9280.0 3549.1 'B 139.3941 -23.7232 65.77 0.20 2<;682.6 61.03 0.19 27002.0 650604 .......
V1V1

139.5301 -23.6611 &5.12 0.21 0.20 27044.6 650731 V100 9787.0 3549.161 25125.3 66.91 en92<\4.0 354<1.19<; 139.&&68 -23.6101 65.6{' 0.22 25768.1 66.91 0.21 27087.5 650881 0
9280.0 3549.229 13 q. 'II) 3") -2'1.5542 65.hO 0.24 25811.1 66.86 0.22 27130.4 651036 I

V1
9:'88.0 1549.26S IV}. 9393 -23.4974 65.54 0.25 25854.2 6h.8C 0.24 21113.& 651204
979').(1 3549.30"1 14(1. ()157 -23.4404 65.49 0.26 25eq .5 66.15 0.25 2121{,.9 6<; 1384
9297.0 1<;49.344 140.2123 -2"3.3832 65.43 0.28 25940.9 (::6.6<; 0.26 21260.3 651571
9794.0 3<;49.386 140.3489 -23.3258 65.37 0.29 25984.4 6&.64 0.28 27303.8 651784
929{,.0 3549.431 140.4856 -23.2682 &5.32 0.31 26C28.C 66.5 A 0.29 21341.4 6520.05
92<l8." 3549.418 140.6225 -23.2103 65.26 0.32 26011.6 6n.53 0.31 21391.1 652241
910!"-.0 3549.528 140.1594 -23.1523 65.21 0.34 26115.4 66.47 0.37 21434.9 652491
9302.0 3549.580 140.8964 -23.0940 65.15 0.36 26159.4 66.42 0.~4 27418.8 652751
9"104.1') 3549.635 141.0336 -23.0355 65.10 0.37 26203.5 66.16 1).36 27523.0 653040
9306.f) 3549.693 141.1109 -n.9167 65.04 0.39 26247.8 66.31 0.31 27561.3 653338
9308.("\ 3549.154 141.3082 -22.9118 64.99 0.41 2Eo292.2 66.26 0.39 21611.1 653654
9"110.(1 3549.'117 141.44<;7 -22.85Bb 64.93 0.43 26336.1 66.2C 0.41 2765n.2 653988
9317.n 3549.884 141.5833 -22.1992 64.88 0.45 26381.3 66.15 0.43 21700.9 654340
9'114.("\ 3549.9"3 141.7210 -72.139& 64.82 0.47 26426.0 66.1C 0.45 21145.6 654111
931{,.0 3550.026 141.8588 -72.6191 64.11 0.49 26410.8 M.04 0.47 21790.5 655101
9118.0 3.,50.102 141.9961 -22.6191 64.11 0.51 26515.8 65.9<; 0.49 27835.5 6'j')510

~'~
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TABLE C-VII. tEOGRAPH IC POLAR COO RDI NATES - SECOND BURN PHASE (corn.)
Tl"1F r,r. OYST ll1NG r,C lAT v Fl-AZ VEl-Fl FF VEl HFAD FlT-PATH SF VEL ALTITUDE

SEC NM Of(; E DEG N DEG DEG FT/S DEG DEG FT/S FT

'H?I1.0 3')')'1.181 142.134~ -n.5,)94 64.66 0.')3 26560.8 65.94 0.51 21880.6 655941
9~2?n 3')')0.264 142.2129 -22.4989 64.61 0.55 26606.0 65.88 0.53 21925.8 656392
93;>4.11 ~5,)0. 3')1 142.4112 -?2.4382 64.55 0.')8 2(,651.4 65.83 0.55 21911.2 656864
9376.0 35')0.441 142.')495 -22.3173 64.50 0.60 266"6.S 65.18 0.51 28016.1 651359
932R.0 3 ')'5 f). 535 142.6"11\0 -22.3161 64.44 0.62 26142.3 6').13 0.59 28062.3 651816
9''110.'1 3550.632 142. n65 -22.2541 64.39 1).65 26187.8 65.61 0.62 28107.8 658416
9337.11 3')50.134 142.9652 -22.1931 64.34 0.67 26834.1 65.62 0.64 28154.1 658980
9~34." 3"i,)0. R~q 143.1040 -22.1313 64.29 0.10 2OR82.1 li5.51 0.66 28202.1 659568
Q'H6.') 3')')". ')49 143.?429 -22.0692 64.73 0.72 26932.5 6').52 0.69 ;>8252.6 660181
9'13R.0 35')1.061 143.3820 -22.0069 64.1A 0.75 2698').4 65.41 0.11 28305.6 66:>820
9':\41'1.0 3,)"il.1Al 14':\.')212 -21.9444 64.13 0.18 21039.8 65.42 0.14 28360.0 661485
<n4? 0 ~,),)1.304 141.6606 -21.8816 64.08 0.80 21094. 1 65.31 0.17 28415.0 662171
<H44.1'1 35')1.4"11 14"1.8001 -?I.8186 64.03 O.~"I 27149."1 65.32 1).79 28470.2 662896
'H46.0 3551.')63 143.9398 -21.1554 63.98 0.86 21205.0 65.27 0.82 28525.5 663644
934"1.0 35')1.699 144.0797 -21.6919 63.93 0.89 21260. " 65.22 0.85 28581-.0 664420
9350.0 "1551.841 144.2191 -21.6282 63.8A 0.92 27315.9 65.17 0.87 28636.6 665226
93')7.0 3"i51. QSH 144.3598 -21.5642 63.84 0.95 27371.1 65.12 0.90 28692.4 666062
"354.0 3552.139 144.5001 -21.5000 63.79 0.98 21421. (, 65.08 0.93 28748.5 666929
9356.0 3552.296 144.()406 -21.4356 63.74 1.01 27483.8 65.03 0.96 28804.8 661828
9358.0 3552.458 144.1812 -21.3109 63.69 1.04 21540.3 64.98 1.00 28861.3 668761
9360.0 3552.676 144.9220 -21.3060 63.64 1.08 27596.9 64.93 1.03 28918.0 669121
93A7.0 3552.199 145.0630 -21.2408 63.59 1.11 27653.6 64.88 1.06 28974.8 670126 t:::;!

("'"') 9364.0 3552.97A 14').2041 -21.1754 63.54 1.14 21110.6 64.83 1.09 29031.9 611159 V1
I1 9366.0 3553.163 145.3453 -21.1098 63.49 1.18 27767.9 64.18 1.12 29089.3 612827 .......V1 V1l.D 93611.0 3553.3'>4 14').4868 -21.0439 63.44 1.21 27825.6 64.13 1.16 29147.0 673933 V1

9"70.a 3,)"i3.551 145. &2114 -20.9178 63.39 1.25 27883.4 64.6'> 1.20 29205.0 675018 en
0937;>.'l 35')"1.7')5 14'i.7701 -?0.9114 63.3') 1.29 21941. ~ 64.64 1.23 29263.0 676262 I

9"114.'" 3')53.966 14').9120 -20.8448 63.30 1.33 27999.4 64.5'> 1.27 29321.2 617486 V1

9376.0 35'>4.183 1'.".0541 -20.7179 63.2'> 1.31 28057.8 64.54 1.30 29379.1 618149
9371l.,) 3554.406 146.19&3 -20.7108 63.20 1.41 28116.5 64.5C 1.34 29438.5 680053
93AO.1') 35')4.637 146.3381 -20.6434 63.16 1.45 28175.3 64.45 1.38 29491.5 681399
9311~.0 3554.1174 146.4813 -20.5158 63.11 1.49 28234.3 64.40 1.42 295')6.6 682786
93R4.0 355"i.118 146.6240 -20.5080 63.06 1.53 28293.4 64.36 1.46 29615.8 684211
9386-.0 35')5.310 146.7669 -20.4399 63.02 1.51 28352.8 64.31 1.50 29675.3 685692
93118.0 35')5.629 146.910(1 -20.3115 62.07 1.61 2'1412.5 64.26 1.54 2973').1 681211
<n90.0 3555.896 141.0532 -20.3030 62.93 1.65 28412.5 64.22 1.58 29195.3 688716
9392.0 3')56.170 147.1966 -21) .;>341 62.A8 1.70 28532.7 H.l1 1.62 29855.6 690387
9"194.0 3,)')6.4,)?- 147.3402 -21).16')1 62.83 1.74 28593.1 64.1 :3 1.66 29916.1 692046
930 A.0 355.... 742 147.4839 -20.09')7 62.79 1.19 28653.6 64.08 1.11 29976.8 693753
93911.0 35')7.040 141.6218 -20.0262 62.74 1. "lJ 28114.2 64.04 1.15 30031.5 695509
9400.0 3')57.346 147.7718 -19.9564 62.10 1.88 28175.3 63.99 1.80 30098.1 691314
9402.0 3557.661 147.9161 -19.8863 62.6') 1.92 28837.C 63.95 1.84 30160.6 699110
9404.0 35'>1.984 148.060"i -19.8160 62.61 1.97 2'1899.4 63.9C 1. A8 30223 .2 701018



TABLE C-VI I. GEOGRAPHIC POLAR COORDINATES - SECOND BURN PHASE (CONT,)

TT"If' GC f)! ST LOIr, GC LAT VEL-,az VEL-a EF VEL HEAD I'Ll-PATH SF VEL ALTITUDE
<;H: filM DEG f DEG N DEG DEG FIIS f)EG DEG FT/S FT

Q40h.0 '1558.315 14A.2050 -19.1455 62.57 2.02 2A962.3 63.86 1.93 30286.3 703037
940A.0 3558.656 148.34Qfl -19.6746 62.52 2.07 29025.3 63.82 1.98 30349.4 705049
9410. r') 3559.005 148.4947 -19.b036 62.48 2.12 29088.1 63.17 2.02 30412.4 701115
9417.0 3559.363 14A.6398 -19.5323 62.44 2.17 2'll50.9 63.73 2.01 30475.3 709236
9414.0 35<;'1.130 14'l.1A51 -19.4607 62.39 2. ?2 29213.6 63.6<; 2.12 30538.2 111413
9416.0 3560.107 148.9305 -19.3890 62.35 2.21 29276.2 63.64 2.11 30601.0 113647
9418.0 3560.494 149.0761 -19.3169 62.30 2.32 2<J338.B 63.60 2.22 30663.8 115940
9470.0 3560.fl9r> 14'1.2219 -19.2446 62.26 2.39 2<J401.2 63.56 2.27 30126.4 118292
9427.('\ 3561.?'}6 14'}.367P -19.1121 62.2"2 2.43 2'}463.8 63.51 2.3.3 3079<J.2 720704
9474.0 3561.712 149.5139 -1'}.0993 62.1fl 2.48 29526.9 63.47 2.38 30852.4 123118
94;'6.(1 ],i62. 139 149.660;:> -19.0263 62.13 2.54 2,}<;,}0.1 63.43 2.43 30916.4 125713
947A.() 3562. 'i1'i 14q.fl066 -lfl.9530 62.09 2.60 7'H,55.2 (:3.3 C; 2.4'1 30981.1 728312
9430.() 3563.073 149.95"'\2 -18.8195 62.05 2.65 2CJ720.1 63.34 2.54 31046.1 130<J74
9432.0 3563.480 150.1000 -lB.8057 62.01 2.71 29185.1 63.30 2.59 31111.4 733700
9434.0 3563.949 1<;1).2410 -18.7317 61.97 2.71 29850.4 63.26 2.65 31176.8 736493
9436.0 35b4.429 150.3941 -18.6514 61.93 2.A2 29916.0 63.22 2.70 31242.1 739352
943A.0 3564.'l20 150.5415 -18.5829 61.89 2.88 29982.0 63.1 e 2.76 31308.9 742278
,}440.0 3565.472 150.6890 -18.5081 61.85 2.94 30048.3 63.14 2.82 31375.4 745273
9447.0 3565.935 150.·8366 -18.4331 61.80 3.00 30114.1 63.1C 2.88 31441.4 748n8
9444.0 35b6.460 150.9845 -18.3578 61.76 3.06 3017'l.6 63.06 2.93 31507.1 751473
9446.0 3566.997 l'H.1325 -18.2823 61.72 3.13 30245.4 63.02 2.'l9 31573.2 754679
944A.r') 3567.546 151.2807 -18.2065 61.69 3.19 30312.6 62.98 3.05 3lb't0.6 757958 t:::l

Uln 9450.0 35M.I07 151.4290 -18.1305 61.65 3.25 30381.2 62.94 3.11 31709.4 761311 II
en 9457.0 3568.680 151.5776 -18.0542 61.61 3.31 30450.3 62.90 3.18 31178.8 164738 ......

Ul0
3569.266 151.7263 -17.9171 61.57 3.38 3051Q.l 62.86 3.24 31847.8 768242 Ul94">4.0 en

Cl4">6.0 35f>Cl.864 1'>1.8752 -17 .9009 61.53 3.44 30587.5 62.82 3.30 31916.4 771822 0
94<;R.0 3570.475 157.0243 -17 .8239 61.49 3.51 30656.1 62.78 3.36 31985.3 175~80

I
Vl

9460.0 3571.099 152.1136 -11.7467 61.45 3.58 307;>5.3 62.74 3.43 32054.7 779218
9462.0 3571.737 152.3231 -17.66'}2 bl.42 3.64 30794.8 62.11 3.4,} 32124.4 183035
9464.0 3572.387 152.47;>7 -11.5914 61.38 3.11 30864.5 62.67 3.56 32194.4 786934
946f>.'1 3573.052 152.6225 -17.5134 61.34 3.78 30934.6 62.63 3.62 32264.8 190915
94E.A.1) 3573.729 152.7725 -17.4351 61.30 3.85 31005.0 62.59 3.69 32335.4 794978
9470.0 3514.421 152.n21 -17.3566 61.27 3.92 31075.7 62.55 3.76 32406.4 799126
947?-.0 3575.127 153.0731 -11.2778 61.23 3.99 31146.7 62.52 3.82 32477.6 803360
Cl414.0 3515.847 153.2737 -17.1988 61.19 4.06 31217.9 62.48 3.89 32549.1 801680
'1476.0 3576.<;Al 153.3744 -17.1196 61.16 4.13 31289.3 62.44 3.96 32620.8 812087
9418.0 3571.331 153.5253 -17.0401 61.12 4.20 31361.2 62.41 4.03 32693.0 816584
94flO.() 3578.0Cl4 153.6164 -16.9603 61.09 4.21 314B.5 62.37 4.10 32765.6 821170
'l48 7. r') "'\51R. A73 153.8277 -16.RB03 61.0'i 4.35 31'i06.2 62.34 4.17 32838.6 825847
941\4.0 3579.667 l'i3.Cl792 -16.8000 61.02 4.42 31579.2 62.3C 4.24 32911.8 830616
Cl4R6.0 3580.476 154. unQ -16.7195 60.98 4.50 31652.4 62.27 4.31 32985.3 835478
Q4RA.0 3581.301 154.2821 -16.6388 60.95 4.57 31726.0 62.23 4.39 33059.2 840434
Cl4QO.O 1';82.141 1';4.4348 -16.5578 60.91 4.65 311100.C 62.2 C 4.46 33133.6 845485

"iI' , 'I >1 .,
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TABLE C-VI I. lfOGRAPHIC POLAR COORDINATES - SECOND BURN P~;ASE (corn,)

T1"F Gf. "l 1<; T LONG r;c LAT v EL-.H VEL-EL EF VEL HFArl FL l-PATI-i SF VEL ALTITUDE
<;~r: ', .. lFG E OEG N OEG flEG FT/S OEr, DEG EllS Fl

94'1? " ~~~".Clq7 1 ~4. ') ,He -11..4765 60.R'1 4.72. 31874.4 ~2.1~ 4.53 33208.3 850633
0404. <' 35R3. R69 154.73"4 -16.3951 60.85 4.AO 31949.;> 62.13 4.61 33283.4 855878
94 '1 f-.'1 35R4.75'1 I'll•• B9?0 -16.3133 60.81 4.B8 321124.4 ~2.0<; 4.68 33358.9 861222
04'1".'1 3~A5.663 1~~.044g -16.2313 6").78 4.96 32100.2 62.06 4.76 33434.9 866666
"l')()I'I. ~ V)~6.~R4 155.1'17R -16.140 I 60.75 5.04 ~2176.2 62.03 4.84 33511.3 HUll
95"? ' 35R7.572 155.351 11 -lh.Ob60 60.71 5.12 3:>252.6 61.90 4.91 33588.0 A71858
<)5'14. " 35Bil. I.7'1 15').5"43 -15.9839 60 .68 5.20 '12329.2 61.<;6 4.90 33664.9 883608
o,)Of-. n 'I5f10.450 155. ,"57<; -15.0009 60.65 5.2A 32406.2 61.03 5.07 33742.3 889463
0-=;('10.,.., 3"''11''.4/.'1 155. 'HI 7 -15.Rl71'. 60.6 ? 5.36 124A3.'l ~ 1 • , ~ 5. 15 33820.2 q,CJ ~J • ".~

9510." 3591.44'7 155.°656 -15.7342 60.50 5.44 12561.R [1.36 5.22 B>jClS.6 u -L-rq9
°'51?1 350?47? 15n.119B -15.(5)'+ 60.55 5.52 32640.3 61.R3 5. jrl 31077.4 907663
0514." 35'13.515 1~'>.?741 -15.5,>'.' 61').1) ? 5.61j 32710.0 -1 ,RC 5.'p 34)C.," .5 913941-0
051A.n 350{.. ~7"> 1','>.42 fl6 -15.4'321 6n .4 0 5.09 327° R .l t; • 17 5.46 34136.J '12031<,
951H." 3595.'>55 1 j". 5A34 -15.3')78 &0.46 5.77 ~2877.1 6 1.74 5.55 34216.1) 9263,.3
Cl5?n." 3~Q6.75~ 15">.73R< -1<;.1131 60.43 'i.AA 3;>9'i 7." 61.71 5.6) 34296.5 933460
9'5;>2." 3 ~07. 'l6'l 1511.'l934 -15.2281 60.40 5.94 3~IJB.5 61.67 5.71 34377.5 940189
9'i?4. " ~5q9. 01)1, 157.04R7 -15.1429 60. ~7 6.0"1 3l11'~.~ 61.64 5.79 34458.9 947032
<),)?6." 3 6()'1. 15H 157. ;>043 -15.0575 60.14 6. II 31200.9 61.61 ').87 34540.6 953989
9<;?R." 3601.33(1 157.361)0 -14.9718 60.31 6.19 33282.2 61.5P 5.95 34622.3 961060
9')30.0 3602.5ll 1')7.5159 -14.8859 60.2R 6.2l3 33364.2 61.55 6.04 34704.7 968246
95'1?" 360<.712 157....no -14.7997 60.26 6.37 33447.0 61.52 6.12 34787.8 975549
9514.n 3(,1)4.962 157.821'4 -14.7132 60.23 0.46 ~3,)30.5 61.4<; 6.21 34371.7 982969 t::ln Q')'36." '3606.211 1<;7.CJ85C' -14.6265 (,0.20 6.54 33614.5 61.47 6.29 34956.1 990509 V1

I I
en Q<;38.0 3607.481 158.1417 -14.5396 60.17 6.63 33698.9 61.44 6.38 35041.0 998170 I-'

V1I-' <)<;40.0 'Ho"R.77,l 15R.2Cl"7 -14.4524 M.14 6.72 33783.8 61.41 6.46 35126.2 1005954 V1
9547.0 161'1.0R'1 15A.4"5" -14.3(51) 60.11 6.Al 33860.1 61.38 6.5') 35212.0 1013862 en

<=)

9544. " 3">11.411 1';'1. ',1 '-i -14.277~ '>0.[19 6.'10 3395<;.0 61. ;l'i 1..64 3')298.2 102l!H7 I
V1'1546.1) 11'1?763 15~. 7709 -14.IR94 60.06 6.99 34041.~ 61.32 6.72 3')384.9 1031,):)59

954".'" <'.l4.I'~" 15'l."?R7 -14.1012 (1).01 7.0" 3417". < 61.2<; 6.'31 3547Z.3 1033351
9<;"0." 3(,15. "i31 1 5 n • '1166 -14.017R 60.0(' 7.11 3421S ....j 1'l.;>7 6. lJ 3556J.3 104(77)

~-IV8 2~n GUIOANCF CUTOFF
9')50. 'iPO 36t5.'139 150.1324 -13 .ClA71 60.00 7.20 ~4241.2 61.26 6.93 15., 'l<;.8 lCl49239

9<;"'''.''1 3 ... 1A.Q46 150.7446 -13.9242 ')<j .97 7.27 34749.5 61.2 ~ 6.99 35<;94.3 1055321
Q554." 1ol'l.1'l1 15'1.4e'25 -11.'l355 <;') .93 7.36 34241.9 61.1'1 7.08 35586.9 1063988
Cl<;51'..(1 <(,1 "l. '134 1';'1.';601 -13.746A 59.BS 7.46 34234., H.15 7.17 35579.6 1072767
Q55R.'" 1671.10,1 I';Q.7175 -13 .6581 59.'34 7.55 34726.7 61.11 7.2,> 35')72.2 1081646
056() .'1 If.:??. 704 l~n.'l746 -13.5693 ''1.~'1 7.1>4 34219.') l-l.Of 7.35 35564.8 lCl90654

T'l~NSLlNA'l 1 NJEC Tt fiN
"<;6 11 .'iAr 1671.?1"1 1<;9.'1;>(11 -13.5435 59.70 7.67 ~4?17.2 61.06 7.3i! 35')63.0 1093217



TABLE C-VI1. GEOGRAPH IC POLAR COORDI NATES - SECOND BURN PHASE (CaNT.)

T,"'F ,,( OIST Lf'l"JG GC LAT \I EL-AZ VEl-a EF VEL HEAD F LT-PA TH SF VEL All (TUDE
SEC 1Il~ 01'" I' OEG III OEG 01'" FT IS (lEG DEG I';T/S FT

°A"IO.C "\651>.121" 1"7.9616 -1 1.1flfl 5 59.')? 9.57 34049.4 (,0.36 9.15 35400.5 1293414
9b5"l.() "\107.99? 16b."107 -9.5643 58.21 11. '11 13191.1 <;9.63 11.35 35150.5 1606395
cnol).o 3769.917 110.2174 -7.3656 57.58 14.04 33487.7 5Cj.Oe 13.41 341l51.3 lCj81861
91<;0. n 3841.475 173.5882 -<; .2140 51.10 1<'•• 1 9 :B146.1 5e. be; 15.53 34521.4 2415182
q'\('I1).O 1971. 796 171>.'IOl'l -3.1266 56.16 If'.27 32173.0 511.44 17.50 34161.3 2903751
9'\50.(' 4010.788 179.R5S? -1.111>6 5t..56 20.77 32314.7 58.32 19.39 H183.3 3441259
9'l00.(, 4106.11,1 -117.2364 n.8065 56.46 22.19 31951.3 51'.31 21.20 33381.2 4023195
99';0.0 4708.70') -174.4157 2.6361 '56 .45 24.03 "H526.3 58.4C 22.92 32966.4 4646954

10('0"." 4'\11.7'1'l -111.'1514 4.3109 '>6.53 25.79 31086.6 58.51 24.55 32543.6 5306525
((H150.I) 4411.039 -1&9.1511 6.0082 56.6R 21.46 ~0642.3 5q.q? 26.1) 3211,~.9 599>3536
10100.1) 4549.5'1'1 -If,"'. 9871 1.5495 '51>.89 29.01 ~0196.<j 59.12 27.58 31b89.3 6719;>9d
101';1).0 4612.29'l -164.73?9 8.991? 51.15 30.60 29153.5 5<;.48 28.91 312h4.0 746541)
l('?no.,' 4198. bb4 -11,2.5885 Ifl.3544 57.45 32.06 29314.2 5<;.87 30. :~ J 30843.1 8233112
107<;0.0 497A.723 -11,n.5416 11.6253 51.78 33.45 28881.1 6C.30 31.55 30428.5 9021574
10300." "060.5M -15'1.604".\ 12.8142 58.14 34.19 23455.5 60.76 32.14 3a021.4 9826281
10350.0 5195.3n7 -1';6.1""0 13.9256 58.51 36.01 28038.6 61.23 33.86 29623.0 10645623
1040".0 5'\'\2.175 -154.9~83 14.9642 58.91 '11.29 27631.1 61.13 34.93 29233.9 11417561
104"0.0 5470.121 -153.3054 15.9347 59.31 38.46 21233.7 62.23 35.95 28854.6 12320301
10')Oi) .n 5610.82 a -151.,6996 16.8416 59.12 39.59 26846.5 62.14 36.91 28485.5 1317221"
10550.0 5152.213 -150.16b6 17.6891 60.14 40.61 26410.0 63.26 37.83 28126.8 14031$15
10600.0 "R94.661 -14R.7M3 18.4815 60.56 41.11 26104.1 63.18 38.10 21718.4 1489801"
10650.1) 6038.004 -141.3029 19.2226 60.9'1 42.11 25748.8 64.30 39.53 21440.3 15769501 0

Vl("""') 10100.0 61R2.C'f-7 -145.Q648 19.9160 61.40 43.611 25403.<; 64.32 40.32 27112.3 lb645358 I
I 10150.0 6326.696 -144.6841 20.5651 61.82 44.61 25069.4 65.34 41.08 26194.3 17524686 ......en VlN 10800.<' 6411.717 -143.4596 21.1133 62.23 45.51 24144.9 65.85 41.80 2&486.0 18406112 Vl

en10850." 6f-P.I'll -142.21164 21.1433 62.64 46.38 24430.2 66.35 42.49 26181.2 19290741 0
lO'l"O.O 1>7f>7.840 -141.16:>6 72.21110 63.04 41.23 2412~.2 66.115 43.1'; 25891.6 20176180 I

Vl
109')I).n 69I'A.6'H -14'J.0854 22.1798 63.43 48.05 23'129.3 67.35 43.78 25616.9 21062415

r. S~ SFP,\RATI n~
10962.400 6944.805 -139.8262 22.8988 63.53 48.25 23757.6 67.47 43.93 25548.7 21282359
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