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SECTION 8

EXPENDED S-IC AND S-II STAGE TRAJECTORY DATA

This section contains the trajectories of the expended S-IC

and S-II stages after stage separation for the five launch

azimuths considered in this study. These trajectory data will

be used in Reference 20 to establish the look-angle increments

between the flight vehicle and the jettisoned stage as seen by

the tracking stations. These expended-stage trajectories also

provide preliminary information for the preparation of the

Reference 21 range-safety study.

The expended-stage trajectories are initiated at S-IC/S-II

first-plane separation and at S-II/S-IVB separation. In this

simulation separation occurs at the flight time of stage thrust

termination; S-IC thrust termination and separation occur at a

flight time of 159.329 seconds and S-II thrust termination

and separation occur at a flight time of 537.424 seconds.

During expended-stage flight, only aerodynamic and gravita-

tional accelerations are simulated; retro-rocket deceleration

at separation causes only minor perturbations in the descent

trajectory and impact area, and is not included in this

simulation.

During descent the expended stages are assumed to tumble.

Aerodynamic drag coefficients for tumbling S-IC and S-II

stages were obtained from Reference 5 and are given in Figure
8-1.

Figures 8-2 and 8-3 contain the altitude histories of the

jettisoned S-IC and S-II stages as functions of the range from

Cape Kennedy. Table 8-I summarizes the separation and impact

locations _ _h_ _n simulated trajectories. Figure 8-4

shows the geographical impact locations in the Atlantic Ocean

for the two stages.

Expended-stage trajectory data are contained in Tables 8-II

through 8-XLI. Four data tables are provided for each trajec-

tory and the tables are grouped as follows:

Stage Azimuth Table Group

S-IC 72

S-IC 81

S-IC 90

S-IC 99

S-IC 108

8-II through 8-V

8-VI through 8-IX

8-X through 8-XIII

8-XIV through 8-XVII

8-XyIII through 8-XXI

8-1
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Stage Azimuth

S-II 72

S-II 81
S-II 90

S-II 99

S-II 108

Table Grou p (Continued)

8-XXII through 8-XXV

8-XXVI through 8-XXIX
8-XXX through 8-XXXIII

8-XXXIV through 8-XXXVII

8-XXXVIII through 8-LXI

Data are given at 5-second intervals during expended-stage

flight. The definitions of the trajectory parameters con-

tained in these tables are given in Section 7. The tra-

jectory parameters contained in each table are as follows:

ae Tables 8-II, 8-VI, 8-X, 8-XIV, 8-XVIII, 8-XXII, 8-XXVI,

8-XXX, 8-XXXIV, and 8-XXXVIII contain altitude, range

from Cape Kennedy, geodetic latitude, and longitude.

be Tables 8-III, 8-VII, 8-XI, 8-XV, 8-XIX, 8-XXIII, 8-XXVII,

8-XXXI, 8-XXXV, and. 8-XXXIX contain inertial velocity,

relative velocity, inertial flight-path angle, and inertial
acceleration.

Ce

de

Tables 8-IV, 8-VIII, 8-XII, 8-XVI, 8-XX, 8-XXIV, 8-XXVIII,

8-XXXII, 8-XXXVI, and 8-XL contain the vehicle inertial

position coordinates in Project Apollo Standard Coordi-

nate System 13 (Figure 7-3).

Tables 8-V, 8-IX, 8-XIII, 8-XVII, 8-XXI, 8-XXV, 8-XXIX,

8-XXXIII, 8-XXXVII, and 8-XLI contain the vehicle iner-

tial velocity components measured in Project Apollo

Standard Coordinate System 13 (Figure 7-3).

8-2
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TABLE 8-11 ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE_ AND LONGITUDE - $-IC EXPENDED-STAGE
TRAJECTORY (72 -DEGREES LAUNCH AZIMUTH|

SEP

TIME
SEC

159.329
160.329
165.000
170.000
175.000
180.000
185.000
190.000

195.000
200.000
205.000
210.000
215.000
220.000
225.000
230.000
235.000
240.000
245.000
250.000
255.000
260.000
265.000
270.000
275=000
280.000
285.000
290.000
295.000
300.000
305.000
310.000
315.000
320.000
325.000
330.000
335.000
340.000
345.000
350.000
355.000

ALTITUDE RANGE LATITUDE LONGITUDE
N NMI DEG DEG

64804.5 47.3 28.848 -79.751
65765.9 48.5 28.854 -79.729
70137.4 53.9 28.881 -79.630
74605.C 59.8 28.910 -79.524
78855.7 65.6 28.939 -79.418
82891.6 71.5 28.967 -79.312
86713.2 77.3 28.996 -79.207
90321.6 83.1 29.024 -79.101
93716.6 88.9 29.052 -78.995
96899.0 96.7 29.080 -78.8_0
99868.6 100.5 29.108 -78.785

102625.9 106.2 29.136 -78.679
105171.0 112.0 29.164 -78.574
107504.C 117.8 29.191 -78.468
109625.0 123.6 29.218 -78.363
111534.4 129.3 29.246 -78.258
113232.0 135.1 29.273 -78.153
114718.1 140.8 29.300 -78.047
115992.8 166.6 29.326 -77.942
117C56.0 152.3 29.353 -77.837
117907.8 158.1 29.380 -77.731
118548.5 163.8 29.406 -77.626
118977.9 169.6 29.432 -77.521
119196.1 175.3 29.659 -77.615
110_n= I ._'0'.--' 29.485 -77.310
118999.C 186.8 29.511 -77.204
118583.6 192.6 29.537 -77.098
117956.8 198.3 29.562 -76.993
117119.1 204.0 29.588 -76.687
116069.8 2C9.8 29.613 -76.781
116809.2 215.5 29.639 -76.675
113337.2 221.3 29.664 -76.568
111653.7 227.1 29.689 -76.662
109758.5 232.8 29.716 -76.356
107651.4 238.6 29.739 -76.249
105332.5 246.3 29.766 -76.142
102801.6 250.1 29.789 -76.035
100058.4 255.9 29.814 -75.928

97103.0 261.7 29.838 -75.821
93934.9 267.5 29.863 -75.714
90556.3 273.3 29.887 .-75.606

8-8
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TABLE 8-II ALTITUCEI RANGE FROM CAPE KENNEDY, GECDETIC
LATITUOE, AND LONGITUDE - S-IC EXPENDED-STAGE
TRAJECTGRY {72 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME
SEC

ALTITUDE RANGE LATITUDE LQNG[TUCE
N NMI DEG DEG

SPLASH

360.000
365.000
370.000
375.000
380.000
385.000
390.000
395.000

400.000

405.000

410.000

415o000

420.000
425.000
430.000
435.000
440.000

445.000

450.000

455.000
460.000
465.000
470.000
475.000
480.000
485.000
490.000

495.000

500.000
505.000
510.000
515.000
520.0D0
525.000

530.000
535.000

540.000

545.0C0

550.000

554.104

86960.6 279.1
83154.4 284.9
79135.2 290.7
74903.6 296°5
70460.5 302.4

65808.3 308.2
60951.7 314.0
55900.1 319.9
50671.2 325.6
45300.4 331.4
39860.8 336.9
34507.9 342.2
29526.6 346.9

25291.6 350.7
22028.3 353.5
19645.C 355.4

17887°4 356.6
16532.2 357.3
15428.2 357.9

14447.8 358.2
13502.4 358.5
12573.3 358.7
I1661.3 358°9
10770.6 359.0
9904.6 359.1
9G66.6 359°I

8258.3 359.2
7479.C 359.2
6727.5 359.2
6002.4 359.2
5301.8 359.2
4624.4 359.2
3968.7 359°2
3333.9 359.2
2719.2 359.2
2123.7 359.2
1545.6 359.3

984.2 359.3
437.9 359.3

-.1 359.3

29.911
29.936
29.960
29.984
30.007
30.031
30.055
30.078
30.I01

30.124
30.146

30o167

30.186
30.200
30.211
30.218
30.223

30.226 ;
30.228
30.229
30.230
30.231
30.232
30.232
30.233
30.233
30.233
30.233
30.233
30.233
30.233
30.233
30.233
30.233
3C.233
30.233
30.233
30.233
3C.233
30.233

-75.498

-75.390
-75.282
-75.174
-75.065
-74.956
-74.848
-74.739
-74.631
-74.524
-74.420

-74.322

-74.234
-74.162
-74.110

-74.076
-74°053

-74°03B

-74_029
-74_J022

-74.Q13
-TA;QIO

-7%.008
-74,006
-74.005

-74.005
-74.004

-74.004

-74.003

-74.003
-74.003

-74.003

-74.003
-74.003

-74.003
--74.003
-74.003

-74.003
-74.003

8_9
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INERTIAL VELOCITY, RELATIVE VELOCITYt INERTIAL
FLIGHT-PATH ANGLE_ AND INERTIAL ACCELERATICN -
S-IC EXPENDED-STAGE TRAJECTCRY
(72 -CEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME

SEC

360.000
365.000
370.000
375.000
380.000
385.000
390.000
395.000
400.000

405.000
410.000
415.000
420.000
425.000
430.00C
435.G00
440.000
445.000
_50.000
455.0_0

460°000
465.000

4TO ^^^.U_U

475.00G
480.000

485.000
490.000
495.000
500.000
505.000

510.0C0
515.000
520.000
525.000

530.000
535.000

540.000
5_.000J

550.000

554. 104

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC MISEC DEG M/SEC2

2683.6741

2696.9683

2710.7159

2724.6814

2738.4122

2751.0691

2761.1254

2765.8018
2759.98C9

2733.4389
2662.79?3
2504.8068
22C8.3813
1785.0957
1356.4785

1030.9265
816.6347

679.692D
594.8666

550.2445
522.5446
501.7722
o_.i6z_

471.8015

460.9077

452.0428

444.9324

439.2735

434,7756
43f. f860
428.2958

425.9399

_23.9724

422.2752

420.8124

419.5666

418.4440

417.4778

416.6272

416.0079

2303.6662 -16.04 9.545
2319.1199 -16.90 9.544
2335.1107 -17.76 9.532

2351.3979 -18.60 9.696

2367.5236 -19.43 9.417

2382.6430 -20.26 9.267

2395.2237 -21.07 9.020

2402.4789 -21.87 8.741

2399.2824 -22.65 8.940

2375°3929 -23.41 II.793

2307.3891 -24.11 22.034
2151o9216 -24.70 43.468

1857.6977 -25°04 71.464

1436.0109 -24.93 84.754

1008.3626 -24.25 71o596

683.7584 -23.16 49.322
471.3216 -21.95 31.736

337.7410 -20.83 20.475

258.4468 -20.07 11o582

223.2633 -20.35 6,455
206.3552 -21.01 4°736

195o4373 -21.55 3.696

186.8L31 --21.83 _z°g.20
179.4149 -21o88 2°334
172.4301 -21.71 1.938

1.65.6694 --21.36 1.626
• 159°2745 -20.g0 1.383

153.2999 -20.39 I..195

147.7442 -19.85 1.051

142.5806 -19o30 .940
137.7721 --18.76 .854

133.2831 -18.23 .784

I29.0243 -17.72 .756

124.8915 -17.20 .717

120.9715 -16.71 .670

117.3000 ,16.24 .622
113.8839 --15.79 .573

1!0.7227 -15.38 .526
107.8119 -15.00 .480

105.6199 -14.71 ._45

8-ii ........



i

n5-1_481-1

TARLE 8-1V VEHICtE POSI11CN COOROINATES
FXPFNOEO-STAGE TRAJECTORY
(72 -DEGREES LAUNCH AZIMUTH|

- 5-IC

SEP

TIMF X Y Z
SEC N M N

159.329
160.329
165.000
170.000
175.000
]80.000
185.000
190.000
J95.000
200.000
205.000
210.000
P15.O00
220.000
_25.000
230.000
235.000
240.000

245.0C0
250.000
255.000
260.C00
265.000
;70.0C0
275.000
280.000
285.0C0
290.000
_95.000
300.000
305.000
310.000

315.000

320.CC0

325.000
_30.000
3_5.000

340.000
345.000
350.0C0
355.000

6436275.625
6437175.063
644] 244. 188
6445363°063
6649239.500
645_875. 500
6456271.625
6459428.87_

6462347o 315

64 65077° 6Lq8

646746g.875
64 69674. 438
6471641.375

6473371.063
6474863. 625
6476119.250
6477138°063
6477970.2 5C
6478466.000
6478775.313
64 78848.'_7_
6478685.25C
6478286.063
64 77650.813

6476779.563
6475672. 375
64743?9.188
6472750.063
6470935. 063
6468884.000

6466597.000
646407_. 813
6461314.625
645R31go 1 25

6455087.375

6451619.063
E447914.375
6443972. 813

64 397q4. 563

6435_7q. 188

6430726.875

36942.195
37064.412
376_4.642
38244.001
38852.220

39459.327
40065.254
40670.029

41273°583

41875.945

42477.047
4_076.915

43675.482
44272.776
44868.729

45463.366
46056.622

46648.522
472_g. 000
47828.082
48415.699
49001.879
49586.554
50169.750
50751°3gR
51331. 526
51910.064

52487. 040

5_062.384
53636o124

54208.1R9

54778.606
55347._07
55914.314

56479.562

57047.073

57604.780

5B164.706

5_727o782

59279.032

5983_._B7

145430. 506

148045.490

160744.826

1.73285.486

186312.22g

199328.953

212335.883
225334.484
238323.713.3
251304. 326

264 P74. g61

277236. 230
2q0186. 664
30_126o848
316055.309
32R972.613
341877. 277
354769. 867
.367648 °,895
3805 ]_4_926
393366.477
406204; I05
419026.328

431 833+ _qg

444624_'73R
4 57 399 ,;gq_6
470157._988

4 82 899. 266
495622; _EI
508327;766

521014o03q

.533681.695
546379*750
558957.2-4?
571 564. 188
584 150,:594
596714.969

609257. 805
621 777. 594
6 34274. 797
646747.828

8-12



05-15481-I

TABLE

SPLASH

_,-iV VEHICLE PtJSITiCN COI]ROI[NATES
EXPFNDED-STAGE TRAJECTORY
|72 -DEGREES LAtJNCH AZIMUTHI
(CONTINUED)

- S-IC

I

TIME X Y Z
SEC H M N

6425837.063
64 2C710,, 250
6415346.125
6409745.688
(:403909. 938
6397842.1P.8
63gl548.125
63 85040. OOG
6378339.75G
6371491°625
6364585.8"/5
6357813.875
6351524. 063
_,346170o 6/_8
6342022. C63
63 38959. 125
(:336667.8]3
6334874.250
6333392. e75
6332071.813
63 30807.313
6329574.375
63 28370.12 _-

63 27195.938
63 26053o000
6324943.063
63 23865.875
6322820.063
6321_03.438
6320813. 938

63 lg849. 313
631 8907.8] 3
(:3 17987.813

_317088.375 +
63 16208. 563
63 15347. 188
6314502. 813

63 13674.250
6"_ ! 2_60. IPP
_:._1i.2201. 875

60385.869
60936.408
61485.022
62031.640
62576.271
63118.8_0
63659.298
64197.540
64733.449
65266o719
65796. R80

66322°867
66842.931
67354.855
67857.700
68352°562
68841.53_
6q376.308
69808.107
7O287°647
7O765.372
71241. 537

7171 6.443
72190.27g
726_3.271
73135,540
73607.242

74078.425

74549.187

75019.533
75489.531

75959.1_,4
76428.483
76897.464
77366.153
77834.514

78302°584

78770.321

79237.75g

79621o217

360.000
365.000
370.000
375.000
380.0C0
385.000
390.0C0
395°000
400.000

405°000

410.000
415.000

420.000
4_5.000

430.000

435.000
440.000
445°000

450.000
455.000

_60.000
465°000
470.000

475°0C0
480.000
4_5.000
490.000

495.000

500°000
505.000
510.000
515°000
520.000

525.000
530°000
fi_5.000

540.000

545.000

550.0_0

554.104

65gi96.969

67162_0. _36

684017°625

696385o781

708722.305
721020. 102

7 33769° 180
745448.875
757524.711
769430.711
78] 037. 883
792083°609
802111.539
R !0566. 570
817189.055
822232.523
826169.430
829388.406
83214Z°_13

-8 34627.6"2.5
8 ,_6 g 3g. 8t=!3
8 39 130,;-94_
841229 .-R44-
843758 --'_ | "_

45234.073
847170.695
84gOTg.+_gl

850 968 ._352

-8 5_ 843;:gt_
8 54710,758
856572. 125
85_430. 305
R60_87° {378

86_143. 508
864000. 531
865858o461

867717.703
869578.2.34
R71 440. 234

872969.680

8-13



D5-15481-1

TABLE B-V VEHICLE VFLOCITY CONPONENTS

FXPFNDED STAGE TRAJECTf_RY

(72 -DFGREF. F LAUNCH AZIHtJTHI

- S-IC

SFP

TIMF XDOT YDOT ZDOT
SEC MISFC M/SFC M/SEC

] 59. 329

160.329

165.0N0

]70.000

175.000

IflO.OCO

185.000

190.000

]95.O00

?00.000

2_5.000
210.000

215.000

220.0C0

225.000

230°O00

235.000

240.000

?45.000

250.000

255.000

260°000

265°000

270=000

275.000

280.000

285.0C0

290.000

295.000

300.000

305.000

310.000

315,000

320.000

325.000

330,000

335.000

_40.000

345.000

350.000

355.000

904. 380 122. 226

R94. 350 12;'. 183

848.15(I 121. 980

799. 459 121,759

751.202 121.5.33

703. 188. 121. 304

655.325 12l. 071

607. 560 120. 834

55c. 872 120. 592

512.24,3 120. 347

464,669 120.OqR

417. 141 II 9. 844

369.65E 119.587

322.21.5 119.325

274.811 119. 060

227.430 118. 790

180.10C 11.8.516

132.785 118.239

85.502 117.q57

38.238 117.671

-q.005 117. :]81

-56.234 117.0_6

-I03.447 I16.78R

-150.651 11.6.485

-lq7.84E I ] 6. 178

-245,037 11 5. R68

-292,224 115.552

-379,414 II 5.29 3

-386°6C5 114,909

-433, flO_ 114,5B I

-481,01_ 114,249

-528,23_ II_.913

-575,47C 113.572

-6;)2,724 113.227

-669° 9¢98 112.877

-717,297 112,523

-764,62C ll 2,164

-fll I,974 111.801

-859,35_ II t.434

-906°768 111,061

-954,207 110.685

8-14

2615.347

2614,122

2609,742

2606° 60_

2604. P 85

2602,740

2 O00.548

259R,788

2596,995

2595, 139

2593,205

2591 . 1 Bf,

2.580.078

2586,RRl

2584.5Q3

2582.21_

7579.741

2577. 178 _

2574.522 • -:-_

2571.774 , _<--, =

2568.g_4 .. ..... - .....

2566.001 . ;: _ .: ::,_
2562,975 :" ..... "" .... '........

2 556. 646
_2553. = "-"

2549°94# " 7'-'_'_ ""_ -.

Y546°452 . ; -,/'_"

2542.866 . _". : '::'- :..
25"49.1 86 " l _ -_.... " " "

2535.411 - " -

2531.541

2527. 575 -" •

2523-.513 ,. " -./-:

2519.354 _ ;:
• _.

2 515. 097: - _. :;_ .
2510.741 .. 7 : %
25(}6. 283 " _'5-: _".l.. '_

;'501.721 _- : ,_ _:,_
2497.046 " _ ""

2 492 ° 246 ....... - .

- if.

• .%...-



D5-15481-1

TABI. E 8-V VEHICLF VFLOCITY COMPONENTS -
EXPENDED STAGE TRAJECTORY
(72 -r)EGREFS LAUNCH AZTMIITHI
(CONTINUED)

S-IC

SPLASH

TIME XDOT YDOT ZDOT
SEE M/SEE H/SEE M/SEE

360.C00
365.000
370.000
375.000
?80.000
385.000
390.000
395.000
400.000

405°000
&tO. OOO
415.000
420.000
425.000

430.000
435.000
440.000
445.000

450.000
455.000
460.000
465.000
470.000
475.000
480.000
485.000
490.000
495.000
500°000
_05.000
510.000
515.000
520.000
525.000
530.000
535.000
540.000
545.000
550.0C0

554.104

-1001.662 110. 303

-104qo I C6 109.916
-1096.484 109. 524
-1143°684 109. 176
-IlqO.4P5 IOR. 721
-1236.447 108. 305
-12R0o752 107.875
-1321° 84P 107.4?2

-1356.81C 106. 930

-1379.650 I06. 367
--1376.453 105o 661

-1320o623 104.678

-1178. 698 103o 263

-9520088 I01o469

-711 . 177 99. 702
-524.334 98. 314
-400.8C¢J 97. 326
-322.14¢; 96° 6P5

-275°09| 96° 116
-256° 925 95.716

-?49° 4] 4 95. 380

-243°735 95.099

-237o8_5 94. 867

-231°771 94. 677
-2_5.298 94.522
-218. 657 94. 394.

-P12o218 94.286
-206° 157 94. 193
-200. 531 94. 110
-195.335 94. 034

-190.535 93.963

-186°0_2 93° R95

-181°908 93. R30

-177. 874 93. 767
-174.069 93. 705
-170o523 93. 643

-167o23_ 93° 5RI
-164.213 93.518

-161.440 93°'453
-159. 362 93.400

2487.2@0

2482.123

2476.632

7470.6?1

_463.702

2455. 168
2443.737

2427. 105

240!.068

2357.317

2276.994

2125.807

1864.698

1.506.585
I150.7_1

RR2.167
704o821
_90°648

518.607

477.071
449.164

428.164

412.072

399.894

390.823
384.216
379.524

376.287

374.113
?72.724
371. 893

371.454
37 I. 29?
371.329

371o487

371.715

371.980
372.258
372.534
372.750

8-15



05-15481-1

TABLE 8-Vl ALTITUDEt RANGE FROM CAPE KENNEDYt GECDETIC
LATITUCE, AND LONGITUDE - S-IC EXPENDED-STAGE
TRAJECTORY (81 -DEGREES LAUNCH AZIMUTH)

SEP

TIME
SEC

159.329
160.329
165.000
170.000
175.000
180.000
185.000
190.000
195.000
200.000
205.000
210.000
215.000
220°000
225.000
230.000
235.000
240.000
245.000
250.000
255.000
260.000
265.000
270=000

275.000
280.000
285.000
290.000
295.000
300.000
305.000
310.000
315.000
320.000
325.000
330.000
335.000
340.000
345.000

350.000
355.000

ALTITUDE RANGE LATITUDE LCNGITUCE

M NMI DEG DEG

64834.6 47.2
65796.9 48.4
70173.4 53.9
74646.1 59.7
78902.4 65.6
82944.0 71.4

86771.7 77.2
90386.3 83.0
93787.9 88.8

96976.9 94.6
99953.5 100.4

102718.2 106.2
105270.7 I12.0

107611.4 117.7

lC9740.4 123.5

111657.9 129.3
I13363.9 135.0

I14858.8 140.8

116142.3 146.5

117214.7 152.3

I18C76.0 158.0

118726.2 163.7

119165.5 169.5
119393=8 175=2
"I19411.2 181.0

I19217.5 186.7

118813.0 192.4

118197.6 198.2

117371.0 203.9
116333.3 209.7

11508_.5 215.4
113624.6 221.2

111953.4 226.9
IIOC70.6 232.7

107976.5 238.4
105670.6 244.2
I03153.0 250.0
100_23.4 255.8
97481.8 261.5

94327.8 267.3
90961.6 273.1

8-16

28.726 -79.719

28.729 -79.697

28.742 -79.594

28.756 -79.485

28.769 -79.375

28.783 -79.266

28.796 -79.156

28.810 -79.047

28.823 -78.938
28.836 -78.829
28.849 -78.721

28.861 -78.612
28.874 -78.503

28.886 -78.395
28.899 -78.286
28.911 -78.178
28.923 -78.069
28.935 -77.961

28.947 -77*852
28*958 -77.744
28.970 -77=636
28.981 -77.527
28.993 _-77.4L9
2g,c04 "77.3!!

29.015 -77.202

29.026 -77&094
29.037 --76.985
29.048 -76.877

29°058 -76.768
29.069 -76.660
29.079 -76.551

29.089 -76.442

29.099 -76.333

29.109 -76.224
29.119 --76.L15
29.129 -76,006

29; 139 -75.897

29. 148 -75.787

29.158 -75o678
:29,167 -75.568

29,176 .-_75.-4:58........



J

J
D5-15481-I

TABLE 8-Vl ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-IC EXPENDED-STAGE
TRAJECTORY (81 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME
SEC

ALTITUDE RANGE LATITUDE LONGITUDE
M NMI DEG DEG

360.000 87382.6 278.9
365.000 83591.1 286.7
370.000 79586.7 290.6
375.000 75370.4 296.6

380.000 70942.7 302.2
385.000 66305.8 308.1
390.000 61663.9 313.9
395.000 56426.0 319.7

600.000 51208.9 325.5
605.000 45845.2 331.2
410.000 40402.8 336.8
415.000 35026.9 362.1
420.000 29989.1 346.9
625.000 25663.2 350.8

430.000 22302.3 353.7
435.000 19842.9 355.6
660.000 1BC35.1 356.9

665.000 16648.4 357.7

450.000 15525.4 358.3

455.000 14538.3 358.6.-

460.000 13590.8 358.9
465.000 12660.6 359.1

470.000 11746.6 359.3

&l[ nn_ 1_"[3. 7 359.4

480.000 9985.2 359.5

685.000 9166.7 359.5

490.000 8333.5 359.6

495,000 7551.6 359.6
500.000 6797.7 359.6
505.000 6C70.0 359.7
510.000 5367.1 359.7

515.000 4687.5 359.7

520.000 6C29.9 359.7

525.000 3393.2 359.7

530.000 2776.7 359.7

535.000 2179.4 359.7

540.000 1599.9 359.7

545.000 1C36.9 359.7

550.000 489.3 359.7

554.581 -.I 359.7
- . _.

8-17

29.185
29. 194
29.203
29.212
29.220
29.229
29.237
29.265

29.254
29.261
29.269
29.276
29.282
29,.287
29.291

29.293
29.295

_ .29.296
_-."_9.297
, .293297
--29_g97
29.298

29.298
-,o 298&,.Jl

29,298

29.298
29.298
29.298
29.298
29.298
29.298
29.298
29.298

29.298

29.298

29,,298
29,298

.=29. 298
29.298

29.298

-75.368
-75.238
-75.128
-75.017
-74.907
-76.796
-74.685

-74.575

-74.465

-74.356
-74.250
-74.148
-74.058

-73.983
-73.929
-73.892
-73.868
-73.852

---73.8_2
-_3_835

--73,8t9
_-73.8_8
-_-73_817
"r--73_816

"'-736816
-73.815
-73.815

-73'815
"73_8_5

-_73..815
--_73=815

--73_8t5

-_73 _8 _5
- _73_8_5
•-._73_8_5



D5-15481-I

TABLE 8-Vll INERTIAL VELOCITYt RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
S-IC EXPENDED-STAGE TRAJECTCRY
(8I -DEGREES LAUNCH AZIPLTH)

SEP

TIME
SEC

159.329
160.329
165.000
170.DOe
175.000
180.000
185.000
190.000

195.000
200.000
205.000
210.000

215.000
220.000
225.000
230.000
235.000

240.000

245.000
250.000
255.000

260.000
pA__nnn

270.000
275.000
280.000
285.000
290.000
295.000
300.000

305.000

310.000

315.000
320.000
325.000
330.000
335.000
340.000
345.000
350.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC MISEC DEG M/SEC2

2781.583I 2402.5427 20-
2777.1776 2397.6175 20.

2758.4677 2376.5166 19.
2740.8706 2356.4288 18.
2724.9314 2338.0745 17.

2710.1827 2320.9909 16.86
2696.3928 2304.9514 IT.CO
2683.4380 2289.8371 15.14

2671.2596 2275.5944 14,27
2659.830C 2262.2005 13.39
2649.1409 2249o6518 12.50
2639.1902 2237.9510 II.60

2629.9811 2227.1057 10.71
2621.5162 2217.1227 9.8C
2613.8002 2208.0110 8.89

2606.8367 2199.7777 7.97
26D0.63CC 2192.430q 7.05
2595.1835 2185.9769 6.13
2590,5C06 2180.4221 5.20
2586.583g 2175.7718 4.27
2583.4362 2172.0307 3.34
2581.0591 216g.2021 2.40
2579=4543 2167_2893
2578.6227 2166.2939
2578.5649 2166.2170
2579,2809 2167.0587 -I.34 ,_
2580.7702 2168.8180 "'-2,28
2583.0318 2171.6932 -3.22 :
2586.0642 2175°0814 -4.15
2589,8656 2179.5794 -5.C8
2594.4332 2184.9822 -6.01
2599.7645 2191.2848 -6.93
2605.8556 2198.4806 -7.85
2612.7030 2206.5630 -8.77
2620.3017 2215.5233 -9.68
2628.6472 2225.3536 -10.59
2637.7330 2236.0432 =11.69-
2647.5530 2247.5818 -12.38
2658,0974 2259.9551 -13.27
2669.3549 2273.1475 -14.15

8:18

32 10.138
15 10.063
38 9.828
55 9.699
71 9.631

9.592
9.568
9.551

9.538

9.527
9.518
9.510

9.502
g.495
9.489
9.483

• <:. -9._78
_'_!:? 9 &4 74

.... 9_667
.9._64

l _9_8 2

!_A7 o.A6!

: i 9. 6o
__.61 l ..... ,,9.400

9.661

19=_62
.9.666

1,9.466

9,469
9,473
9.477
9.482
9.688

:g.494
9.500
9.508

,g.515
9.523

-_9.532



TABLE 8-Vll

05-15481-1

INERTIAL VELOCITYt RELATIVE VELOCITYt INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
S-IC EXPENCED-STAGE TRAJECTCRY
(81 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TINE
5EC

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
N/SEC N/SEC OEG N/SEC2

360.000 2693.9119 2301.8721
365.000 2707.11C6 2317.2937
370.000 2720.7763 2333.2689
375.000 2736.6900 2369.5730
380.000 2768.4275 2365.7769

385.000 2761.1996 2381.0861

390.000 2771.5687 2394.0578

395.000 2776.9167 2402.0679
600.000 2772.4316 2600.2970
405.000 2768.6635 2379.2863
410.000 2683.9091 2317.2965

415.000 2536.8953 2172.9900
420.000 2255.1176 1893.7109
425.000 1839.6138 1680.2828
430.000 1604.3327 1046.6346

435.000 1065.9553 709.9661

440.000 861.2217 487.8525
465.000 697.3585 348.0720
450.000 607.2381 263.9780
455.000 559.0957 225.5061
460.000 529.9896 207.6383
665.000 508.3388 196.3500

475.000 477.1880 180.0734
480.000 485.8993 173.0770
485.000 456.7096 166.2879
490.000 469.3612 159.8557

495.000 443.6836 153.8416

500.000 438.8367 148.2484
505.000 435JT376 143.0499

510.000 432.1681 i38.2091
515.000 429.7560 133.6913

520.000 427.7535 129.4193
525.000 426.0318 125.2706
530.000 424.5507 121.3287

535.000 423.2718 117.6333

560.000 422.1598 116.1936

545.000 _21.I868 111.0088
550.000 420.3311 108.0747

554.581 419.6525 105.6627

-15.89
-16.75
-17.60
-18.44
-I9.27
-20.C9
-20.90
-21.70
-22.48
-23.23
-23.94
-24.53
-24.89
-24.EI
-24.16
-23.06

-21.84

-20.70

-19.89

-20.G7

-20.73
-21.29:
-21.60
-21.68

-21.53

-21.20
-20.76
-20,,26
-19..72
-19.18
-18.65
-I8o12
-17.61

-17.10
-16.61
-16.14 _-
=15.69_ ';i_
-15.28
- 14.9d/__ :;:
-14.58 ---

9.544
9.544
9.534
9.501
9.428
9.286
9.049
8.763
8.858

11.256
20.545

40.855
68.956
84.718
73.670
51.324
33,L_5i
21,z_3_

6 _672

4.8"I1
3.7:85
2 _g8"9
2 ,_384
l ,g'_5
1.655

L _405
I ._2 I2
1.064

.950

.861

.790
.758
;721

_,_6"75
,;626
._-53r7

,_530
.4:84
.454

8-19 ....



05-i  81-i

TASt F 8-Vlll VEHICLE POSIIION COflRDINATES

EXPFNDEO-ST_GE T_A,JFCTI)RY

(,ql -DEGREES I.AI/NCH A7I°4UTHI

- S-IC

SFP

TIMF X Y Z
5EC M M M

159.329
]60°329
165.000
170°CCO
175.000
380.000
185°000
190.000
195,000

200.000
205.000
210.000

215.000
220.000

2_5.000

230°000

235°000

P40.O00
245.000
2fiO.O00
P55.000
260.000
265.000
270.000
275.000
280,000

285.000
290°000
295.000
300. COO

305.000
310.000

_15.000
320.000

325.000
330.000
3_5.000
940.000
345.000
350.000
355.000

6436273.438
6437172,, 813

6441241.938

6445360.6_8
6449237.12E

6452873.063
64 56269o1_1 =
6459426°438
6462344. (J38

6465025.2_0

6467467° 50C
6469&72. 125

6471639. 125

6673368°875

6474861° 500

6476117° 18P

6477136° 125

6_77918,50G
64 78464° 3"/5
6478773°931:
6478847° 188
6478684°313
6478285°37_
6477650,,375
64 76779.438
6475672°563"
6474329° 813
647775; .063
6470936.500
6468885..8"/5
6466599. 375
6464076.750

6461318° 125
645832.3 °18@
6455092. 125

6451624.50C
6447920° 563
6443979° 813
6439802.37. t
6435387°
6430736.

875 +
5(]C

8-20

27695.350
27755.961
28038.652
28340° 554
28641° 700
28942. 109

29241°748
29540.671

29838.726

313136.047
30432.560

30728.280

31023. 172
31317.252

31610.485
31902,885

32194.418

32485° 099

32774. 894

33063,. 815

333S1°832
33638_95 4
33925,; TSO
34210°4_
34494,-7T0
34778, 172

35060. 608
35342.08;9
3562 P_,_,583
35902,I01

36180.611

36458. I24
36734. 607

37010.073
37284.488
37557.862

_7830, 164
38101.404
38371_ 549
38640,_09

38908.551

150519.789

153149. 193
165415. 852

178528.506

191627.1 37
204715°637

217794° 201

230864.301

243924°865
256976.68b

270018.352

283050. 500

296071. 648

309082. "_87
322081.223
335068. 738
348043.438

361005. 891

373954. 602
386890.1-33

39981 l.OOO
412"II.7..'7"66

42560P,,.q38
438485..' 0718

464.168,,-+_-8

477014.:504

489 8_2._.T'_
•5 0 2 614,.6_-"'3
5 15387.6Z_l

52_ 141. 281

540876.]09
5 53.590.633
:566 28.5.-383
578 95K. 86.7
.591611 +-:586
604 242 .'0+6_
616 850.,_FEP9

b 2943_._24"2



05-15481-I

T&RLF B-VIII VEHICLF POSIIIt'N CnORDINATES

FXPF. Nf)Ef)-STAGF TRAJECTORY

{_] -DEGRFF.S I_AUNCH AZIMUIHI
(CONTINUED)

- S-[C

SPLASH

TIMF X Y Z
SEC M M M

360.000
_65.000
370.000
375°000
380.000
9_5. 000
?..90. 000
_95.000
4O0.000

405.000
410.000
415.000
420.000
425,,000

430.000

435°000

440.0C0
445.000
450.000

455.000
460.000
465.000
470.000
475.000
480,,000
485.000
490.000
495.000
500.000

5O5.000
510.000

515.000
5?`0.000
525.0C0
5_0.000
535.000

540. OCO

545.000

550.0C0

554.581

6425847.688
6420721[ .875
64 15358.6P,8
640g75g. 250
6403924. _50
6397856. 938
6391562.51_C
6385052.438
6378"_7.438
63 71488. 81_
6364560.500
6357741. 250
6351_63.7.=0
6345882.750
63A1600.56_
6338432.313
6336068.75{:

6334226.313
6332712.12, =
6331_72.625
6330095. 563
_328851.375

63 27635. q3_

6326450°4_8

6325296.12_
E324174.750
6323086.313
E3 2202 q.3"/5
6321001.813
6320001.56_

_319026.43
63 18074°563

63 17144.313
_3 1623_° 75C
6315344. _75

6314473.50C
6313619.313
63 12781.06- _
63 11957.375
6311214.438

3g175. 384
39441.07 3
3q705. 623
39968.gq?
40231.17t
604g?.095
40751.705

41009.846

41 266. 296
41520. 593
41771. 871
42018.201

42256.573
42482.389
426g_.258
42890.652
43078. 167

43258.95 0

43435. 167

4 3608.313
43779,* 338
43q48.675
44]] 6.636
44283.444
44449. :_Og

44614.376
44778. 784
44942° 616
45105.956
45268. 841
45431.3_5
45593.41 g
45755o157
4591 6. 540
46077.589
46238.299

46398. 684
- 46558;730

4671 8.450
46864 • 488

8-21 " --

66705 I. 305

67953q. 547

692001. 578

704434.46|

716835.906

72g ]g9. 164
7%1514.898
753763.602

765_12. 875

777900. 797
789607.5_q
800787. 242
811003. 258

8 Iq696.258

82655q. 172

8"_1802. 211
835Rq4. |80

83g 237. 359

847_Ogg _g-r7

_844.669."20.3

847 O63.- _7,5
849 332. 875

851 50"1.742
853610;234
855 6_8 ._.14

8 57666 .'3.06
85g _85.-250
8 61603.6g5

6._ 548 ,;266
865483,531
867413.086
869 _'_39.20_

871 263. 142

873187,;781
875112.297
8770.37.633
8 78964.'2 I-9

880892.-031

887_821.266

884580. _._8



TARL_ R-IX

D5-15481-1

VFHICLE VFLnCITY COMPONENTS
EXPENOED STAGE TRAJECTORY
(Rl -DEGREES LAUNCH AZIHIJTHI

S-IC

SFP

TIME XOOT YDOT 7DOT
SEC HISEC MISFC MISFC

159._29
160.329
165.000
170.000
175.000
180.000
185.000
190.000
)95.000
200.000
205.000
2tO.O00

215.000
220.000

225.000

230.000
235.000
240.000
245.000
_50.000
255.000
260.000
265.000

270.000
275.000
?RO.O00
285.000
290.000
295. 000
300.000
305.000
310.000

315.000
320.000
325.000
330.000
3 &5. 000
340. 000
345.000
350. 000
355.0C0

904°356
894.327
848.134
799.448
751. 195
703.183
655°323
607°56]
559.875
512°248
464.67_
417°151
369°672
322o231
274°830
227.462
180.l_7
132o818

85°537
_8.277
-8.962

-56.t0_

-103°393
-150.592
-197o78!
-2440966
-292.147
-339o331
-386°5)6
-433= 7C9

_480o9Cq
-528.123
-575°35C
-622°597
-669°862
-717.153
-764°467
-All.81l
-859.183

-90&.587
-954°0|7

60.620
60.590
60.453
60.305
60.156
60.005
59.853
59.698
59. 542
59.3R4
59.224

59.062
58. 898

58.732
58.564

' 58. 394
58.22?.
58.04R
57°872
57.69&
57.514 •
57.332
57', 148 ....

56.962
56.774
56.584
56.392
56. lqR
56. 002
55. 803
55.603
55.400

55.195
54. 988
54.779
54. 568
54.35 5
54. 139
53. _21
53.701
53,,478

2629.766
2628.540

624.14 9
2620.996
261R.652
_6).6.682

2614. 862
261_.072

7 61 I. 249
2609. 362

2607. 396
2605.345
2603.205
2600. 974
2_9_.652
2596. 237
2593o731

2591.132
? fi88o-441

2 585,_657
2 582 ,;780
2579.'811

2 576Z74 8
2 573_1591

2 570;'342
__566.998
2.563.56!
2 560. 029
2 556,r403
2552. 682
2548. 866
2544.954
2 540. 946

2556. 842
2 532. 640
2 528. 340
2523.:940

25'1.9.438
2514.832
;510o114

2505; 272

7

8-22



/'

TABI_F 8-[X VEHICLF VFLnCITY COMRnNFNTS

EXPENDED STAGE TRAJECTORY

181 -DEC,REES LAUNCH AZIMUTH|

(CONTINUED)

- S-IC

SPLASH

TIME XDOT YDOT ZDOT
SEC M/SEC M/SEC MISE£

360.000
365.000
3 TO. 000
375.000
380.000
_nS.OO0
390.000
3g5.0C0

400.0C0
405.000
4tO.O00
4[5.000
420.000
425.000

430.000
435.000
440.000
445. 000
450.0C0
455.000
430.000
465.000
470.000
475.000
480.000
485.000
490.000
495.000
500.000
505.000
510.000
515.000
520.000
525.000
530.000
5_5.000
540.000

545.000
550.000
554.581

-1001.465

-I048.906

-I096.289

-1143.508

-I190.35S

-1236.428

-|280.g46

-1322.453
-135R.201
-1382.658
-1382.915

-1333.662

-]200.787
-979.714

-735.7OC
-541.7S_
-4l 2. 506

-330.187

-2R0.101
-259.698
-251.732
-245.R76
-240.I14

-234.024

-227.5P_
-220.936
-214.464
-208.362

-202.6_4

-197.45_
-Ig2.622

-188.147

-183.q48
-179.8_7

-176.069

-172.500
-169.1_3
-166.145
-163.349
-161.065

8-23

53.253
53.025
52.7'93
52.556
52.312
52.057
51.781
51.470

51.0q4

50.599
49.852

48.607
46. 546
43.680
40.713

38.364
36.740
35.640
36.893

34. 397

34.025-,
33.7;>!
33.470
33.261
3_. 088
32.944.1

32.821.

32.715
32.621

32. 536
32.457
32.383
32.312

32. 243
32.176
32. 109

32.043
31.g77
_1.910
"_1.849

2500.279
2495.08_
2489. 576
2483. 577
2476.724
2468.351

2457.25_
2441. 257
2416.414

2 375. 047
2299.658

2 157. 504

}90_. 271

1556.416
1 ] 95. 508
q17. 195

732.218
,613.201
537. 647

-493_925

465,, 148

443_584
•4:_ 7; 057
414,'J30
405; 181

398,_3§4
393_91

390.119
387;,851
386;389

385_503
385;O23
384.827

384.838
.384.977

3854_91
385.443
3852709
385;, 9"75
_86;'202



D5-15481-1

TABLE 8-X ALTITUDE_ RANGE FROH CAPE KENNEDYt GECDETIC
LATITUDE_ AND LONGITUDE - S-IC EXPENDED-STAGE
TRAJECTORY (90 -DEGREES LAUNCH AZIMUTH)

SEP

TINE
SEC

159.329
160.329
165.000
170.000
175.000
180.000
185.000
190.000
195.000
200.000
205.000
210.000
215.000
220.000
225.000
230.000
235.000

240.000
245.000
250.000
255.000
260.000
265°000
270=000
275.000
280°000
285.000
290.000
295.000
300.000
305.000
310.000
315.000

320.000

325.000

330.000

335°000

340.000

345.000

350.000
355.000

ALTITUDE RANGE LATITUDE LCNGITUCE
N NH! DEG DEG

64844.5 47.2 28.601 -79.710
65807.1 48.k 28.601 -79.688
70185.2 53.9 28.600 -79.584
76659.7 59.7 28.598 -79.473
78917.8 65.6 28.596 -79.363
82961.3 71.6 28.594 -79.253
86791.0 77.2 28.592 -79.143
90407.7 83.0 28.590 -79.033
93811.3 88.8 28.588 -78.923
97002.6 94.6 28.586 -78.813
99981.5 lO0.k 28.583 -78.70k

102768.4 106.1 28.581 -78.595
105303.5 111.9 28.578 -78.485
107666.6 117.7 28.575 -78.376
109778.3 123.5 28.572 -78.267
111698.4 129.2 28.569 -78.158
113607.2 135.0 28.566 -78.069
116904.9 160.7 28.563 --77.961
116191.3 166.5 28.559 --77.832
117266.5 152.2 28.556 -77_23
118131.0 158.0 28°552 -.'77.615
118784.4 163.7 28.568 --77.506
119226.8 169.6 28.5%5 -'77_397
119658.4 ,_= _ _.. .,_._ _o.541 -77'289
119479.3 180.9 28.536 -77;180
119289.0 186.7 28.532 -77;072
118888.0 192.6 28.528 -_-76_63
118276.1 198.1 28.523 "76;855
117453.2 203.9 28.519 -76;7_6
116619.6 209.6 28.514 -76.638
115176.5 215.4 28.509 -76.529
113718.6 221.1 28.504 -76.420
112051.2 226.9 28.499 -76.312
110172.6 232.6 28.694 -76.203
108082.6 238.4 28.688 _76.096
105780.9 264.2 28.483 -75.985
103267.7 249.9 28.677 -75.876
100542.5 255.7 .28;472 -75,767

97605.6 261.5 28.666 -75.658
96655.9 267.3 28.660 -75,569
91C96.3 273.1 28,654 "'_'-75.439

8-2 4 • _;_,



D5-15481-I

TABLE 8-X ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDEt AND LONGITUDE - S-IC EXPENCEO-STAGE
TRAJECTORY {90 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME
SEC

ALTITUDE RANGE LATITUDE LCNGITUCE
M NM[ DEG DEG

360.000 87520.0 278.9
365.000 83733.4 284.7
370.000 79734.0 290.5
375.000 75522.5 296.3
380.000 71099.6 302.2
385.000 66467.7 308.0
390.000 61630.6 313.8
395.000 56597.3 319.7
400.000 51383.9 325.5
405.000 46022.5 331.2
410.000 60579.6 336.8
415.000 35196.9 342.1
420.000 30141.3 346.9

425.000 25786.5 350.9
430.000 22393.5 353.8
435.000 19908.8 355.7
440.000 18084.2 357°0
445.000 16686.8 357.8

450.000 15557.6 358.4

455.000 14568.1 358.8

460.000 13620.0 359.0

465.000 12689.1 359.3

470.000 11774.9 359.4

475.000 I0881.4 359.5

480.000 10C12.0 359.6
485.000 9170o6 359.7

490.000 8358.6 359.7

495.000 7575.7 359.8

500.000 6820.9 359.8

505.000 6C92.5 359.8

510.000 5389.0 359°8

515.000 4708.7 359.8

520.000 4C50.4 359.8
525.000 3413.1 359.8
530.000 2796.0 359.8
535.000 2198.2 359.8
540.000 1618.0 359.8

545.000 IC54o6 359.8

550.000 506.5 359.8
554.740 -.1 359.8

8-25

28.448
28.441
28.435
28.428
28.421
28.414
28.408
28.400

28.393
28.386
28.379
28.372
28.366
28.360

28.356
28.354
28.352
28.351
28.350
28.350
28.349

28.3%9
28.349
28,,348
28.348
28.348
28.348
28.348

28.348
28.348

28.348

28.348
28.348
28.348
28.348
28.348
28.348
_Z8.348
28.348
28.348

-75.330
-75.220
-75.111
-75.001
-74.891
-74.781
-74.671

-74.561

-74.452
-74.344

-74.238
-74°138
-74.047
-73.973

-73.918
-73.882
-73.858
--73.8_2
-73.832
-73.824
-73_8Iq

-73_815
_-73o812
-73.810

"'73.808

-73.807
-73.806
-73.806
-73.805
-73.805
-73.805
-73.805
-73.805

-73.805
-73.804

-73.804
-73°804
-73.804

-73.804
-73.804



D5-15481-I

TABLE 8-Xl INERTIAL VELOCITYt RELATIVE VELOCITYt INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
5-IC EXPENDED-STAGE TRAJECTORY
(90 -DEGREES LAUNCH AZINETH)

SEP

TIME
SEC

159.329
160.329
165.000
170.000
175.000
180.000
185.00C
190.000

195.000

200.000
205.000
210.000
215.000

220.000
225.000
230.000
235.000
240.000
245.000
250=000
255.000
260.000
265°000
270.000
275.000
280.000
285.000
290.000
295.000
300.000
305.000
310.000

315.000
320.000
325.000
330.000
335.000
340.000
345.000
350.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
M/SEC H/SEC DEG M/SEC2

2785.28G9 2402.4606 20.32
2780.8783 2397.5356 20.15
2762.1800 2376.4339 19.38
2744.5926 2356.3427 18.55
2728.6608 2337.9834 17.71

2713.9175 2320.8935 16.87
2700.1314 2304.8467 16.C1
2687.1788 2289.7246 15.15
2675.0012 2275.4733 14.28
2663.5710 2262.0704 13.40
2652.8799 2249.5123 12.51
2642.9260 2237.8018 11.62

2633.7122 2226.9462 10.72
2625.2613 2216.9527 9.82
2617.5179 2207.8301 8.91
2610.5457 2199.5855 7.99
2604.3289 2192.2271 7. C8
2598.8708 2185.7612 6.15
2594.1750 2180.1943 5.23
2590.2439 2175.5314 4.30
2587.0804 2171.7773 3.37
2584.6861 2168.9357 2.44
2583.0627 2167.0094 1.50
2582.2111 2166.0002 °57
2582.1318 2165.9093 -.37
2582.8251 2166.7367 -1.31
2584.2901 2168.4814 -2.24
2586.5263 2171.1419 -3. IT
2589.5318 2174.7152 -4.11
2593.3051 2179.1979 -5.03
2597.8434 2184.5853 -5.96
2603.1441 2190.8723 -6.88

2609.2034 2198.0523 -7.80
2616.0178 2206.1187 -8.72
2623.5824 2215.0629 -9.63
2631.8928 2224.8770 --10.53

2640.9425 2235.5503 -11.43
2650.7254 2247.0725 -12.33
2661.2320 2259.4295 -13.21
2672.4511 2272.6057 -14o09

10.137
10.063

9.828
9.699
9.631
9.592
9.568
9.551
9.538

9.527
9.518
9.509

9.502
9.495
9.489
9.483
9.478
.9.473
9.4Y0

_9,,467
-9 ,_4_64
-9;462
,_ a61

9.460
9.460
9.461

9.462

9.466
9.469
9.423
9.477
9.482

9._87
9.493
9.500
9;507
9.525
9 _ 523

9.,531
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TABLE 8-X I

D5-1548I-1

INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLEr AND INER11AL ACCELERATIOk -
S-IC EXPENDED-STAGE TRAJECTCRY
(90 -DEGREES LAUNCH AZIPLTH)
(CONTINUED)

SPLASH

TINE
SEC

360.000
365.000
370.000
375.000
380.000
385.000
390.000
395.000
400°000
405.000
410.000
415.000

420°000
425.00O
430.000

435.000
440.000
445.000
450.000

45_.000
460.000

465.000
470.000
_75.000
480.000
485.000
490.000
495.000
500.000
505.000
510.000
515.000
520.000

525.000
530.000
535.000
540.000
545.000
550.000
554.740

VINERTIAL VRELATIVE PATH ANG INERTIAL ACE

HISEC NISEC DEG MISEC2

2696.9316 2301.3009 -15. E3
2710.0943 2316.7112 -16.69
2723.7290 2332.6804 -17.54
2737.621C 2348.9886 -18.38
2751.3552 2365.2157 -19.21
2764.1583 2380.5829 -20.03
2774.6208 2393.6756 -20.84

2780.1758 2401.9206 -21.63
2776.1065 2400.5941 -22.41
2753.2003 2380.4719 -23.17
2690.2865 2320.3538 -23.87
2546.7588 2179.5632 -24.47
2269.8122 I905.1432 -24.83
1857.2469 1494.6716 -24.76
1420.2807 1059.3265 -24.1I
I078.0492 718.7470 -23.C1

850.1734 493.4003 -21.78
704.3137 351o5224 -20.62
612.7398 265.8489 -19.78
563.5766 226.2221 -19.92
534.1597 208.0526 -20.56
512.3413 196.6454 -21.12
494.9620 187_8053 -21.43

680.9906 180.2879 -21.51
669.6439 173.2885 -21.37
660.6066 166.6906 -21.05

453.0012 160.0466 -20.61
647.1162 154.0195 -20.11
442.65CC 148.4134 -19.58
438;7382 143.2032 -19.04
435.7614 138.3526 -18.51
633.3456 133.8254 -17.99
431.3433 129.5692 -17.48
429.6235 125.3954 -16.97
628.1447 121.6464 -16.48
626.8684 117.7431 -16.01

425.7592 114.2951 -15.57
624.789C 111.1023 -15.16
423.9359 108®1603 -14.78
423.2398 105.6699 -i4.46

9.544
9.544
9.536
9.503
9.432
9.293
9.059
8.771
8.836

11.098

20.086
60._25
68.113

86.662
76.331

51.982
33.622
21.745
12.556

6.770

4.916
3.815
3.013

2.400
1.988
1.665
1.613

1.218
1.068

.956

.864

.792

.759

.722

.676
.627
.579

.531

.485

.456
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rl5-)_5481-1

TAHI F 8-Xl I VF.HICtF PIISIIICN CflDRi3INAI'ES
FXPENDED-STAGE TR&JECTORY
(qO -r)E_REFS [.AIINCH ATIMUTH)

- S-IC

SFP

TIMF X Y 7
SEC M M M

159. 329
IbNo32q

16_.000
170.000
I 7_. 000
IRO. ON(1

185o000

lgO. (100

195°000
200.000
205,,000

PIO. O00

215.000

2_0.0C0
P,?5.000

_30,0C0
P35,000
240,,oon

P45.000

250°000
Pfi5.000
260,000
265. OflO

270.C00
27fi._.00

;80.000
285.000

290.000
295.000
300.000
_05. OCO

310.000

315.000

a20.O00

325.000
330. 000
335.000

340. 000
365. 000

_50.0(30

355.000

663627;_. 75C
6437172.12E
6441241.18_
6445:_60. 000
_,4q 236.375
6452872.31_
64 56268. 500
E45q425.TS£
646P_64o 25£
6465024.625
6467466.87_
6469671. 500

6471638.563
64733_,8.375
6476861. 063
6476116.875

6477135.875
647791P,.37E
6478464.3l 3
6478773, c33F
6478847.313
6478684.563
64782d5.813
6477650. qa.R
64 76780. 188
6475673.50C

64"/43_0.93_
6472752° 37_
647C93fl°063
64 68887. 688
6466601.438
6464079. 063
6461320.75C
64=i8326.12_ =.
64550g5°375

6451628.12 ¢-

6447g24. riCO

6443984. 125

6639807, 125
64353q3.063
663C742.125

17763.447

17760. q3q

17749. 029
177.35.931

17722.482
17708°667
17694.5=/0
17680.074
17665. 260
17650. 109

176"_4.6P4
1761 8. 806
17602.652

1.7586. 167

17569.380

17552.2O2
17534.7?6
1751 6.91g

17498. 785
17480. aJ22

17461.534
17442.418
17422, g78
17603.213
17383.12=i

17362.712
17341. g78
173P0.921
172gq. 544
17277. 845

17255.8_8
17233.490

17210.834
17187. 860
17164.56q
17140. qSq
17117.035
17092. 793

17068. 237
17043. "_65
1701R. 177

1540g9.760

156793.77_

1 6qOPl.932
182157.53q

195 27g.(153

_D8_gO,,. 355
22149t,645

234584. 387
247 667. r,,08
26O741.795
273805. 844

280860. 281
2gqqO3.625

312q36.477

325g57.332
33_q966. 773
351963.3C5
364947° 504

=377917.859
_ .3g0874.; q5_
_6r13 81"7,281
-416745,4 14
:429657_852

""_ === 156

455435.8_6
668300,44=3

481 )67 _.488
49_q77_523
506789_051
51q_R2_671
53_ 356;,'734
545111;-q22

5 57 84_.703

5?0 561.602
58__ 255. 125

5959P7,TRq

.608578o102

621 206,:_55

633811.633
646993° 80S

658951,477
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D5-154A]-I

TARI_F _.-X T I VEHICLE POSIII(N COORDINATES
E XPE Nr}ED-._T AC_E TRAJECTORY

(go -DEG_FFS LAUNCH ATIMUTHI

(CONTINUED)

- &-l£

S,_PL ASH

TIME X Y Z

SFC M M M

360.000

365.0OO

_70.000

375°O00

380.000

385. O00

._90o 000

_95.000

4O0. 000

405.0C0

410.000

415. 000

420.0CO

425.000

430.000

435.000

440.000

445oN00

450.000

4'55. OC 0

460.000

zo65.000

'470.000

475. 000

480.0C0

485.000

490.000

495.000

fi00.O00

505.000

510.000

515.000

520.000

525.000

530.000

535.000

540.000

545. NO0

550.000

554.740

6425853.819

64 20728°4_8

6415_65.81._

64C9766. 750

e403q_2. I 8_

63g7865.25(_

6391570° 875

6385060°438

6378354o188

e37149_. 50C

6364557.37_

6357723.625

6_ 51318. 688

6345796.87E

6341470o81._

6338267.56_

6335879.8]?

6_34021.06_

_332495. 938

637_1150.250

632_869°063

6328621.125

#_27401° 938

_32621 2.688

63250_4° 56__

_3 2392. 9.3]9

6322837.00C

6321776.313

63 20745. 063

631_74|. 125

6318762.438

6317807.063

63 16873.313

6315960°250

_315066°93_

63 14192. 188

6313334.625

6312_93°0(30

6311666° 0O0

63 1{_894°438

16992. 672

16966. 849

16960.699

16914.212

16887°361

16860. 096

16832° 322

16803. 861

16774.37%

16743.236

16709° 177.

16669.548

16619. 515

] 6552. 607

16464°805

16_57o973

162_7° 234

16107. _07

15971° 016

15830.9Z9

15688,!,23

15544,123

15398,352

I 5251.%69

1510_.362

1_954. 501

14804° 90%

14654.685

14503.91_

14352°b61

14200.961

14048. 859

'15896. 366

13743°511

1 3590. 292

13436°730

13282.817

13128.568

12973,975

12827o121

671 486.969

683997.427.

6q6473. 591_

70R975. 578

72l 346.156

733798.664

746 063. 969

75fl332. 945

770503. 852

782516.00R

7942_2.4_0

805472_. 539

fl] 5746° 227

8245] 3°648

83] 452. 969

936759. 570

840900. 445

844282. O3|

847 176.24-2

849 77 2 .01.6

852190.31_

854z,82. 750

856679 J734

8c,__o80_.677

860872,750

857 901 .O78

864900_II7

R6bR78..'4"75

868842. 516

870797. 188

877 745.99_

874691.250

8766_4.836

878577. 878

8805_I.2|q

8 82665, _67

884410°7|9

886357. 234

88a_05. ]09

890152.703
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TkBl E B-XT II

n5-15481-I

VEHICI.E VFLOC[TY COMP{1NFNTS
EXPENDED STAGE "IRAJFCI'DRY
190 -OEt';RFES LAUNCH ATIHIlTH|

S-IC

. +

SEP

TIMF XDOT YDOT ZDOT
SEE M/SEE M/SEC M/SEE

159,,329
1.60.329
165. 000
170.000
175o000
180.000
185.000
190.000
]95.000
200,,000
205.000
210.000

215.000
220.000
225.000
230.000

235.000
240.000
2%5. 000

250.000
255.000
260.000
265.000
270.000
275.000
280.000
285.000

290.000
295.000
_00.000

305.000
310.000
31.5.000
320.00O
325. 000
330.000
335.000
340. 000

345.000
350,000
355.000

904.34S
894.321
868.131
799.447
751.195
703oL85
655.326
607.564
559.880
512.254
464°684
41.7o1.60
369.682
322°24_

274.843

227°4?7
180.143
132.8_7

R5.558
38.300
-8.937

-56.15F
-103.364
-150.560
-197.74E
-244.9?_
-292.107
-33g.28_
-B86.47C

-43_.65_

- "_-%80.856
-528.067
-575.291
-622.534
-669.795
-71.7.0_1
-764.3S2
-811.732

-859.09_

-953.92_

-2.500
-2.51 5
-2.58%
-2. b55
-2.725
-2.793
-2.861
-2.929
-2. 996

-3.06%

-3. 131

-3.197
-3. 264

-3.3__0
-3. B96
-3.462
-3.528
-3. 594

-3.660
-3.725.

-3.790
-3.856
-3.921
-'_.. qR ¢;
-4.050
-4.115
-4. ]79
-4.24'3
"4.308

-4.372

-4.436
-4.49q
-4. 563

-4.627
-/_. 690
-4.753

-4. P,17
-4. 880
-4. 943
-ft. 00_

-5.069

2634.37A

2 628. 746
2625.579
2623.221
P621.235
2619.399
2617.592
2615.752
2613.847
2611.864

2609.794
2607.636

2605.387
2 603.0#+6
2600.614
2598.089

? 595.471
2592.761
25R9.958
2 587 .062

2 584.073
2 580;991

2 577+ 815

2 57_,.546
2571.182
2567. 725

2 564.1:73
?560.527
?556.785
2552.9_9

2 549. OlA

2 544. 988
2 540. 862
2536.639
2532,317

2527.89_
• 2 523,_.373

2518.746

2514.007
2 509. IA4



05-15481-1

TABLE 8-XIII VFHICLE VELOCITY COMPUNENTS -
FXPFNI)ED STAGF TRAJECTORY
|90 -DEGREFS LAUNCH AZIMUTHI
(CONTINUED)

S-IC

_PLASH

TIME
SEC

360.000
265o000
370o000
?75.000
_80o000
_85o000
390.000
395.000

4no.ooo

4o5.ooo

410.000

415.000

420.000

_25.000
43fl.000

435.000
440.000

445.000
450.000

455.000

460.000
465.000
470.000
475.000

480.000
485.000

490.000

495°000
_00.000
505.000
510.000
515.000
520.000
525,000

530.000
535.000

540,000

545.000

5SO.OCO

554.740

XDOT YI)OT lnCT
M/SEC MISEC M/SEC

-1001.370 -5.133 2504, 131

-I048° 8Ce -5.197 2498. g17

-I096.191 -5. 263 2493.399

-I 143.415 -5.33.3 2487. 397
-I lgO. 28C -5.409 2680.5Sb
-1236.381 -5,500 2472.2P6
-1280.q_4 -5.616 2461o224
-1322.59_ -5,780 2445,_20

-}358.5ql -6.034 2420.942

-1383.548 -6,461 2380,308

- 1384.. 88C -7. 249 ? 306.446

- 1337o701 -8.764 2 167. 132
•-120T.791 -11.485 I <;21.759

-988°66P -] 5.440 1572. 152
-743.814 -19.623 _ 209. 774

-547°634 -22o942 92_. 311
-416.422 -P5. 208 740.778

-332. 866 -26. 709 620.117
-_81,7_3 -27,697 .'543,3q3

- 260. ScJ_ -2 8, 29 0 4gR. <)05
-252. 497 -28. &g5 469.839

-266°722 -29.017 448.08_

-2_0.867 -79° 283 431 °40R
-234° 78C -29.505 418.760

-228,35"/ -2 9,692 40g, 319,
-221°70_ -29o850 402.405
-215°225 -29.93fi 397°479

-209, I IO -30. I07 394.055

-203.42_; -30. 204 391,748
-198.181 -30.297 _90° 254

-193.3.34 -30. _81 _89. 342

-188°84_ -30° 460 38_°R40
-184.64_ -30. 535 388.6P6
-180,, 590 -_0.60R 38,_ ,.622
-176.7 5_ -3 0.678 "_88o 747
-173. 179 -30.748 388o_47

-16_. 865 -30. 816 389. 188

-166,R10 -30. 804 389.443
-164.008 -30.952 389. 698

-161.651 -31. 015 389.922
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D5-15481-1

TABLE 8-XlV ALTITUDE, RANGE FROM CAPE KENNEDY_ GEODETIC
LATITUDE, AND LONGITUDE - S-IC EXPENCED-STAGE
TRAJECTCRY 199 -DEGREES LAUNCH AZIVLTH)

SEP

TIHE

SEC

159.329
160.329
165.000
170.000
175.000
180.000
185.000
190.000

195.000

200.000
205.000
210.000
215.000
220.000
225.000
230.000
235.000
240.000
245.000
250.000
255.000
260.000
265.000
270.000
275.000
280.000
285.000
290.000
295.000
300.000

305.000
3lO.O00
315.000
320.000
325.000
330.000
335.000
340.000

345.000

350.000
355.000

ALTITUDE RANGE LATITUDE LCNGITUCE
M NMI DEG OEG

64834.1 47,2 28,477
65796,2 48.4 28,473
70172.6 53,9 28,458
74645.3 59.7 28.441
78901,4 65.5 28.423
82942.9 71.4 28.406
86770.4 77.2 28.389
90384.9 83.0 28,372
93786.3 88.8 28.354
96975.2 94.6 28.337
99951.6 100.4 28,319

1C2716.0 106.1 28.301
1G5268.3 111.9 28.283
107608,8 I17.7 28.265
109737.6 123.4 28.247
111654.8 129.2 28.229
113360.6 135.0 28.211
114855.1 140.7 28.192
116138.4 146.5 28.174
117210.5 152.2 28.155
118071.4 157,9 28.137
118721.4 163o7 28.118
119160.4 169.4 28.099
110_"a_ 175.2 _. non
119405.4 180.9 28.061
119211.5 186.7 28.041
118806.6 192.4 28.022
118190.8 198.1 28.002
117363.9 203.9 27.983
116325.7 209.6 27.963
115076.6 215.4 27.943
113616.3 221.1 27,923
IIIq4_.6 226.9 27.903
110C61.5 232.6 27.883
107966.8 238.4 27,862
105660,6 244.2 27,842
103142.5 249,9 27.821
100412.3 255.7 .27.801

97470.4 261.5 27.780
94315.8 267.3 27,759
90949.2 273.1 27.738

-79.723
-79.70L
-79.599
-79.490
-79.381

-79.273
-79.165

-79.057
-78.949

-78,842
-78,734
-78,,627
-78.520
-78.413
-78.306
-78.199
-78.093
-77.986
-77.880
-77_774
- 77 *667
-77.561
-77,_55

"_'Y 3-%9
-77,243
-77.;I37
-77_031
-76,;925
-76.8][9
-76.714
-76.608
-76,502
-76.396
-76.290
-76. 184
-76,.078
-75,972
-75.866
-75.760
-75.654

.....75,548
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D5-_5481-1

TABLE 8-XlV ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-IC EXPENDED-STAGE
TRAJECTORY |99 -DEGREES LAbNCH AZINUTH)
(CONTINUED)

SPLASH

TINE
SEC

360.000
365.000
370.000
375.000
380.000
385.000
390.000
395°000

400.000
405.000
410.000

415.000
420.000
425.000
430.000

435.000
440°000

445.000

450.000

455°000

460.000

465°000

470.000

475°000

480.000
485.000
490.000
495.000

500.000
505.000
510.000
515.000

520.000
525.000
530.000
535.000
540.000
545.000
550.000
554.572

ALTITUDE RANGE LATITUDE LONGITUDE
H NNI DEG DEG

87369.6 278.9 27.716 -75.441
83577.5 284.7 27.695 -75.335

79572.7 290°5 27°673 -75°228

75355°9 296°4 27.652 -75.122

70927.4 302.2 27.630 -75.015

66290.0 308o0 27.608 -76.908

61447.6 313o9 27.586 -74.802

56409°2 319.7 27°564 -74°695

51191,6 325°5 27.541 -76°590

45827.6 331.2 27.519 -74.485

40385.2 336.8 27°498 -74.383

35010oi 342.1 27°477 -74.286

29973.9 346°9 27°459 -74°199

25650.8 350°8 27°443 -74.128
22293.2 353.7 27.432 -74.075
19836.3 355.6 27.425 -74o040

18030.3 356.9 27°420 -74o018

16644.4 357°7 27°417 -74.003

15522°3 358°2 27.414 -73.993

14535.3 358.6 27.413 -73.986

13588.1 358.9 27.412 -73.981

12657°6 359.1 27.411 -73.977

11744.0 359.3 27=410 -73.974

I0851.3 359._ 27.4i0 -73.972

9982.8 359.5 27.410 -73.971

9142.5 359.5 27.409 -73.969

8331o5 359.6 27°409 -73.969

7549.7 359.6 27.409 -73o968

6795.6 359.6 27.409 -73o968

6068°2 359.6 27.409 -73.967

5365.5 359.7 27.409 -73.967

6686.1 359.7 27.409 -73.967

4028°4 359°7 27.409 -73.967

3391.8 359°7 27.409 -73.967

2775.5 359°7 27.409 -73.967

2178.2 359.7 27.409 -73.967

1598.7 359°7 27.409 -73.967
1035.9 359°7 27.409 -73°967

488.2 359°7 27.409 -73.967

-.l 359°7 27.409 -73.967
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D5-15481-I

TABLE 8-XV INERTIAL VELOCITYt RELATIVE VELOCITYt INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
S-IC EXPENUED-.-STAGE TRAJECTORY
{99 -DEGREES LAUNCH AZIN_TH)

SEP

TIME
SEC

159.329
160.329
165.000
170.000
175.000
180.000
185o000
190o000
195.000
200.000
205.000
210.000
215.000
220.000
225.000
230.0G0
235.000
240.000
245.000
250.000

255.000
260.000
_5.000

270.000
275.000
280.000
285.000
290.000
295.000

300.000
305°000
310o000
315.000
320.000
325.000
330.000
335.000
340.000
345.000
350.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
M/SEC MISEC DEG NISEC2

2781.0313 2402.5525 20.36 10.138
2776.6217 2397.6276 20°20 10.064
2757.8929 2376.5278 19.43 9.829
2740.2755 2356.4415 18.60 9.699
2724.3160 2338.0_89 17.76 9.631
2709.5470 2321.0071 16.91 9.592
2695.7368 2304.9697 16.05 9.568
2682.7618 2289.8576 15.18 9.551
2670.5632 2275.6172 14.31 9.538
2659.1136 2262.2256 13.43 9.527
2648.4065 2249.6796 12.54 9.518
2638.4360 2237.9812 11.65 9.509
2629.2051 2227.1384 10.75 9.502
2620.7206 2217o1581 9.86 9.495
2612.9852 2208.0491 8.93 9.689
2606.0025 2199.8186 8.02 9.483
2599.7768 2192.4746 7.10 9.678
2594.3116 2186.0234 6.17 9.474
2589.6100 2180.4716 5.24 9.470
2585.6750 2175.8241 4.31 9.46T
2582.5091 2172.0858 3.38 9.464
2580.1142 2169.2601 2.44 9.462
2578.4919 2167.3501 i°5i 9.461

2577.6431 2166.3575 ,57 9°460
2577.56E4 2166.2832 -.37 9.460
2578.2678 2167.1276 -I.30 9.461

2579.7408 2168.8894 -2.24 9.462
2581.9865 2171°5671 -3o18 9.464
2585.0034 2175.1578 -4.11 9.466
2588.7897 2179.6582 -5.04 9.469
2593.3426 2185.0632 -5.97 9.473

2598.6595 2191.3680 -6.89 9.477

2604.7365 2198.5656 -7.82 9.482
2611.5703 2206.6498 -8.73 9.487
2619.1558 2215.6120 -9.65 9.493
2627.6885 2225.4438 -10.55 9.500
2636.562G 2236.1349 _11.45 9.507
2646.3699 2247.6748 -12.35 9.515
2656.9028 2260.0493 -13.24 9.523
2668.1492 2273.2426 -14.12 ....9.531
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TABLE 8-XV INERTIAL VELOCITYt RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATION -
S-IC EXPENDED-STAGE TRAJECTORY
(99 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME
SEC

360.000
365.000
370.000
375.000
380.000
385.000
390.000

395.000
400.000

405.000
410.000
415.000
420.000
625.000
430.000
435.000
440.000

445.000
450.000

455.000
460.000
465.0O0
470.000

475.000
480.000

485.000
490.000

495.000

500.000

505.000
510.000

515.000
520.000

525.000
530.000

535.000
540.000

545.000

550.000
554.572

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC MISEC DEG MISEC2

2692.6849 2301.9685 -15.86 9.544
2705.8730 2317.3900 -16.72 9.544
2719.5286 2333.3645 -17.57 9.533

2733.4315 2349.6667 -18.41 9.501
2747.1571 2365.8666 -19.24 9.428
2759.9151 2381.1683 -20.06 9.286
2770.2656 2394.1259 -20.87 9.049
2775.5868 2402.1103 -21°67 8.763
2771.0591 2400.2924 -22.45 8.863
2747.2141 2379.1872 -23.21 11.276
2682.3062 2317.0074 -23.91 20.597
2535.0243 2172.3421 -24.50 40.944
2252.9568 1892.5700 -24.86 69.045
1837.5641 1478.8421 -24.78 84.729

1403.1462 1045.3657 -24.12 73,607

1066.0860 709.0839 -23,01 51.262
842.7109 487.2918 -21.76 33.106

700.0761 347.7193 -20.59 21.407

611.0007 263.7831 -19.73 12.284
563.5746 225.4257 -19.89 6.688
534.9345 207.5895 -20.52 4.871

513.6578 196.3121 -21.05 3.786
496.7078 187.5287 -21.34 2.991
483.0896 180.0440 -21.39 2.386
472.0231 173.0479 -21.23 1.977

463.0181 166.2603 -20.89 1.656
455.7995 159.8299 -20.45 1.406
450.0612 153.8178 -19.94 1.213
445.5080 148.2255 -19.41 1.064
441.8826 143.0283 -18.87 .950

438.9712 138.1894 -18.34 .861
436.6049 133.6730 -17.83 .789
434.6390 129.4018 -17.32 .758
432.9477 125.2537 -16.82 .721
431.4920 121.3127 -16.33 .674
430.2344 117.6183 -15.87 .625
429.1405 114.1795 --15.43 .577
428.1830 110.9957 -15.02 .529
427.3405 108.0622 -14.65 .483
426.6735 105.6552 -14.34 .453
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05-15481-1

VFHICLF Pf'IST'I'ECI_ COORDINATFS

FXPF NOED-STAGE TRAJECTORY
(qq -DFGRFFS LAUNCH AZ|NtJTH|

- _-TC

%EP

TINF X Y #
SEC M M M

159o329

160.329

]65°000

170°000

175.000

180o000

185°000

]90,C00

]95°000

200.000

?05°000

210,000

?15oOO0

_20°000

225.000

730°000

235.000

240.000

245°000

250.000

?55°000

260.000

_65°000

270.000

275.000

2RO. O00

285.000

_qOoO00

295.000
700.000

335.000

310.000

3L5°000
?_0.000

_5°000

3_0.000

335°000

_40.000

_45o000

350.000

355.000

_43627_, 563

6437172°93R

64417_6.2.0_3

6445360.815

644_237.3l 3

645_87_,. 313

6456269,63R

_.45_426. 750

6467345.3]?

6465025° 68F

6467468. O('f

6469673° 625

_.471639.68E

6473369.563

6474862.25C

6476118.0_3

6477137.125

6477919.569

6478465 ° 563
6478775,, 250

6478848.62_

6478685.. 93e

6478287o125

6477652o313

647678 l° 563

6475674° 875

6474,332.3]3

6472753.81 ?

64709_9.438

6468889. 063

64 6.660_. 813

6464080°438

64617_22° 125

6458327° 50C

64 55096.68F

6451629.438

6447925o813
_448985° .87_

6439808._75

6435304.25C

It430743.2 50

8-36

739 3. 781

7328. 209

702 I. 963

6694.157

6366.412

6038° 721

5711. 126

538_.615

5056.226

4728. 945

4401.812

4074. 810

3747. 979

_421o 303

3094. 820

2768.515

2/_2°427

2116.540

1790.891

1465. 468

1 140.307

R15,393

490. 765

166.407

- ] 57° 643

-481. 399

-804° 8P4

-I127°981

-1450.684

-177_. 0q6

-POgS°l_1

-24] 6.800

-2788.068

-"405 8. 948

-_79°40_

-_6q9. 445

-4019.088

-4388. _95

-4656, 879

-4975. I03

-5292.831

156082.490

15871].1R9

170974.499

1 84083. 449

197 178. 279

2|0P62. 867

228"4_ 7. _ 14

236403.3q_

24Q459o 729

P62507°211

275544.445

P88572. 047

301 58_. 5'_7

31459_.531

327 588. 516

340571. 066

353540.699

366497° 984

37q441.4 2,'5

392 371,. 586

405 286. 980

418188. 176

431073.676

44_. q4x;° 035

456797.,770

469635.426

4_7455. 523

4g5 25_I. 605

508043.184

520809.80K

539556°961

54_-,285.211

558993. 055

57168 I. 016

584847° 609

596993. 352

609616.750

622 __1R. 297

6_4796.469

647 351.74?

659882°523



05,--115481-1

T ARL R-XVI VFHICIF POSIII_N CO_RDINATFS
EXPFNDED-STAGF TRAJFCTORY
(qq -DEGRFFS LAUNCH AZI_IJTH)
(CONTINUED)

- ._-IC

,gPl ASH

TIMF X Y Z
SFE M M M

360,000
365.000
370,000
_75o000
780.000
385°000
390,000
_g5,000
400°000

1K)5.000

410.000
415o000
420.000
425.000
430°000
4_5.000

_40°000
445._00
450.000

455.000
460°000
465,000
470°000
475.000
_o_ OOO

485°000
490,000
495.000
500,000
505,000
510°000
_15.000
520.000
5P5,000
530.000
535.000
540°000
545,000

550.000

554,572

6425854.813

64 20729,438
6415366.75C
6409767.75C
£4 0393 3.250
6397866.438
6391572,563
63 8506:_° 18R
637fl:_50.87E
6371501.188
_:_64574.188
6357757.000
6351.382,813

_45g06° 375

¢¢341678. 750
6:_38464 ° 125
63 36107 o 9._8
6g 34762. O(_C
63 3274fl. 813

6331409.6Efi
6330132.813
6328888. 750
63 27673,3"/5
l_'_26487° g38

6325333.68P
6324212.3-/5
6323123.87=
63 22066° g38
6321039,, 313
_320039. OCt';,
631 g06_. 81_
6318111o815
_17181° 5C0
6316271.813
6_15381.813
E3 14510,250
6313655.8"/5

6_1281 7.438
6311993.5C0

63 11251.938

-561 O° 07 7

-5926.809

-6243° 047

-655R.773

-6874°034

-7188o 861,

-7503. 395
-781 7. fl46

-8132° 67g
-8448.714

-R767. 697
-9093 ° 182

-g431° 14I

-q7qt,g67
-1017q°065
-105g0.413

-llOlq°316

-11459.783

-! lq07. 823

-12360.44-3

-1281 5.70,5
-13272o833
-13731.497

-14191.40q

-14652.405

-15114J_293
-15576. 978
-160_0.314
--]. 6504o'251
--16968.6R4
-17433.597

-178g8.916

-I 8364.64.g
-18830.743
-19297.222
-1g764° 039
-20231.223

-20698.7]0
-2l 166°'592

-215q4°643

672389° 133
6_486g ° 70_

697323. g61
709748.g6g
72214_.638
7 34497. 594

746805.078

75q04S. 344
771 185. c53

783 164. R28
794861. 867
8060_0° 680
R16233og6|
074q12o453
831 760,571"1
8369g0. 008

841 06g° 7lq

84440 ] ° 60_
847 253.500
84q Rt2,.391
8 5?.1q6.-367

8 r._455.672
856620.31_
n_;1712.,: "_-
B607_0. 383

6;' 747. 867
864716,_3._6

8 6666._. 2lg
8 6_1598.10g
870522.602
872_1.273
874356.414
B 76 26q. 8Sg

878182-° 695
8800(;5, gOA

R8392#.Sgl
885 841,0'70
R 87 75 P_.5_55
88g:512 .i7_-7
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T_BI.F 8-XV I i VEHICLE VEIPCITY CflMPI1NFNTS

FXPFNOED STAGF TRAJECTORY

(gg -DEGRFER LAUNCH A71_41JTHI

- S-IC

SFP

T I M F XDOT YOOT 7 I)QT
SFC MISEC M/SF.C M/SFC

15q.329 q04.35(; -65.565

160. ??g R94°331 -65° 565

165.000 84R. 13(; -65. 563

]70°000 799. 453 -65° 556

I 75°000 751.20] -65.544

180°000 703° lqO -65° 529

185.000 655,, 331 -65° 511

]qo°o00 607.56(; -65°4qt

195.000 559.88_ -65.467
200.000 512°25q -65._2

205.000 464.68_ -65.414

210°000 417.1dS -65. 384

21 5.000 _69° 687 -65. 351

2PO° 000 322° 248 -65° 316

225.000 274.84E -65° 279

;230.000 227.4P.1 -65. 240

P35.000 IRO. 148 -65.19R

240.000 132°841 -65° 154

245° OOO 85.562 -65° 108

250. OCO 38.3C4 -65. 059

P55. 000 -8. g33 -65°00 8

P60.O00 -56° 155 -66. 955

265.000 -103.3_1 -64. 899

_ iu.uuu -i50. 557 ..... "-"_¢}'t 00"_&

P75.000 -197°744 -64° 781

280.000 -244°q27 -64. 719

285.000 -292. 106 -64.654

2qO.O00 --339.287 -64. 587

295° 000 -3R6 °46_ -64.5]. 7

300. 000 -433.66 C -64.44 5

q05.000 -480.858 -64. _71

31 O. 9,00 -528.06q -64. P'q4

315. CO0 -575. 293 -64.215

320.000 -622. 537 -64. I_4

325. 000 -669° 800 -64.050

330. OOO -717.0_7 -63. 964

3_5. 000 -764.3q8 -63. 876

340. 000 -811.739 -63. 785

345. 000 -859. IOA -63. 691

350.000 -906.5Cq -63. 596

"_55. 000 -953.935 -63.49 8

26?q. C6_

2627.B32

2623.421

2620. 246

261 7.881

261 5.889

2614.048

2_].2. _737

2610.39q

F 6OR. 485

2606.698

2604.626

P602.265

7600.013

P 507. 670

2595.235

25q_.70R

P5qo°oR9

P 587. _77

2584.57_

2 51_1.67s

;_57R.685

? 57 5. 602

2572.425

? 56q. 1 55

P 565. 792

2S62.336

2558.782

2555.136

2551.3q5

2 547. 559

2 54_. 627

25_9.600

2535.675

2531.253

?52_.933

2522o514

2 5] 7. ()92

2513. 366

P 508. 629

2503° 767



,_ 115- 15481-I

TARI E 8-XVI I VEHICLF VFLrClTY COMPONENTS
FXPENDFD STAGF: TRAJFCTORY
(99-DEGRFF$ LAUNCH ,_TIMUTH)
(CONTINUED)

- S-TC

SPLASH

T [ MF XDOT YDI]T Z rH':T
SFC MISEC MISFC MISEC

360.000
365.000
"_70. 000
375.000
380.000
;385. 000
390.000

_95.000
400. 000

405.000
410.000
415.000
4?0.000
475.000

430. 000
435.000
440°000
445.000
450.000

455.0C0
460.000
465.000
470.000
475.000

48o.oon

485.000

490.0O0

495. 000
500.0C0
505. 000
510.000
515.000

5?0.O00

525.nco
5-40.000
535.000

540,000

545.000

550.000

554. 572

-1001.380
-104-8.817
-1096.196
- 114.3.412
-1190.257
-12_6._1_
-12R0.826
-I-422. 317

-1358.038
-1_82.443
-1382.5_4
-1333.140

-'978.749

-734.85"/
-541. 207
-412.128
-329.94-/
-279.97C
-25g.654
-251.706
-245.957

-_36. 013
-227.578
-220.g32
-2]4°465
-208.368
-202. 704
-197.472

-192._4C

-188.16q
-I83.973

-179.g25
-17a, I01

-172.534
-16q.;73]
-1.66.1R6
-163.39_
-161. [ 16

-63. 398

-63. ?97

-63,196

-63. 098

-63,006

-62.931
-62.88_
-62.90g
-63.069
-63.422
-64. 284
-66.13.3
-6 g. 604
-74.698

-80.056
-86.265
-87.106

-88.96"3
-90o 158
-90. 827
-91.255
-91.589
-o1.866

-92. 007
-92. 293
-q_. 462
-97. 606

-92.730

-92. 839
-92. 936
-q3.025
-g3. I06

-q3. 183
-93.25R
-q3. 330

-93.401

--93.670
-9_.537
-93.664
-93.66"3

24¢38.754

? _93. 537
;488.010

481. 990
7475.1 16
7666.716
2455. 586
_439. 549
2414. 648
2373.1n7
2297.622
7 155. 160

1905.51g

1553.4?0

1 192.642

914.622
779.8R0
611.005

_'535.547
491 ;881
•es_ 111

441,544
4_.5;008
412,_470

403. 108
3q6,_ 26¢/
"491_385
387°-q94-
"385.707
384.224
_83. 317
382.815
382.5R9

382.588
382. 705
3R2.8cJ7
383. 127

383.615
383.822
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TABLE 8-XVIII ALTITUDEt RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDEt AND LONGITUDE - S-IC EXPENDED-STAGE

TRAJECTORY {10B-DEGREES LALNCH AZIMUTH)

SEP

TIME ALTITUCE RANGE LATITUDE LCNGITUCE

SEE M NMI DEG DEG

159.329

160.329

165.000

170.000

175.000

180.OOO

185.000

190.000

195.000

200.000
205.000

210.000
215.000
220.000
225.000
230.000

235.000

240.000

245.000

250.000
255.000

260.000

265.000

270=000
275.000
280.000

285.000

290.000

295.000

300.000
305.000

310.000

315.000

320.000
325.000
330.000

335.000

340.000

345.000

350.000

355.000

64803.3 47.2 28.355 -79.758
65764.6 48.4 28.349 -79.737
70136.1 53.9 28.319 -79.639

74603.3 59.7 28.287 -79.534

78853.8 65.6 28.255 -79.430

82889.5 71.4 28.223 -79.326

86710.7 77.2 28.191 -79.223

q0318.7 83.0 28.159 -79.120

93713.3 88.8 28.127 -79.016

96895.4 94.6 28.094 -78.913

99864.6 100.4 28.062 -78.811
I02621°4 106.2 28.030 -78.708

105166.2 III.9 27.997 -78.606
107498.7 117.7 27.964 -78.504

IG9619.4 123.5 27.932 -78.402

111528.1 129.2 27.899 -78.300

113225.3 135.0 27.866 -78.198

114710.9 140.7 27.833 -78.096

115984.9 146.5 27.800 -77.995

117047.6 152.2 27.767 -77.893

117898.9 158.0 27.733 -77.792

118538.9 163.7 27.700 -77.691

118967.7 169.5 27.666 -77°590

I'n185.4,, 175.2 27.633 -77,489
119191.7 181.0 27.599 -77.388
118986.g 186.7 27.565 -77.287
I18570.8 192.4 27.531 -77.186

117943.4 198.2 27.497 -77.086

117104.8 203.9 27.463 -76.985

136054.8 209.7 27.429 -76.88_

I1479_.5 215.4 27.395 -76.784

113320.7 221.2 27.360 -76.683

111636.2 227.0 27.326 -76.582

109740.1 232.7 27.291 -76.482

107632.2 238.5 27.256 -76.381

105312.4 244.3 27.221 -76.281
102780.6 250.0 27.186 -76.180

IC0036.4 255.8 27.151 -76.080

97080.1 261.6 27.116 -75.979

93911.0 267.4 27.080 -75.878

90529.4 273.2 27.045 -75.778
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TABLE 8-XVIII ALTITUDE, RANGE FROM CAPE KENNEDYt GEODETIC

LATITUDE, AND LONGITUDE - S-IC EXPENDED-STAGE

TRAJECTORY (lOB-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME

SEC

360.000
365.000

370.000

375.000

3BO.O00

385.000

3go.o00
395.000

400.000

405.000

410.000

415.000

420.000

425.000

430.000

435.000

440.000

445.000

450.000

455.000

460.000

465.000

470.000
475.000

_80.000

485.000

490.000

495.000

500.000

505.000
510.000

515.000

520.000

525.000

530.000
535.000

540.000

545.000

550.000

554.087

ALTITUDE RANGE LATITUDE LONGITUCE
M NMI DEG DEG

86934.9 279.0 27.009 -75.677
83127.4 284.8 26.973 -75.576
79107.2 290.6 26.937 -75.475
74874.5 296.5 26.901 -75.374

70430.2 302.3 26.864 -75.273
65777.1 308.2 26.828 -75o172
60919.3 314.0 26.791 -75°072

55866.7 319.8 26.755 -74.971
50636._ 325.6 26.719 -74.871
45265.5 331.3 26.682 -74.773
39826.0 336.9 26.647 -74.677
34474.6 342.2 26.614 -74.586
29497.0 346.9 26.584 -74.505

25267.7 350.7 26.560 -74.439
22C10.7 353.5 26.542 -74.392
19632.4 355.3 26.530 -74.360
17877.9 356.5 26.523 -74.339
16524.8 357.3 26.518 -74°326
15422.1 357.8 26.5t4 -7_317
14442.1 358.2 26.512 -7_,311
13496.9 358.5 26o510 -74.306
12568.0 358.7 26.509 -74=303
11656.2 358.8 26.508 74,300
10765.6 358.9 26.507 .74.298

9899.9 359.0 26.507 -74=2¢Jl '
9062.2 359.1 26.506 -74_96
8254.2 359.1 26.506 -74;,295
7475.2 359.2 . 26.506 -74,_94
6723.8 359.2 26.506 -74.294

5998.9 359.2 26.506 -74.294

5298.4 359.2 26.506 -74.294
4621.2 359.2 26.506 -74.293
3965.6 359.2 26.506 -74.293

3331.1 359.2 26.506 -74,293

2716.6 359.2 26.506 -74.2_3
2121.1 359.2 26.506 -74.293
1543.4 359.2 26.506 -74.29/3

982.1 359.2 26.506 -74,Z93
436.C 359.2 26.506 -74_29:3

.0 359.2 26.506 .-74,.293

8-41
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TABLE 8-XIX INERTIAL VELOCITY, RELATIVE VELOCITYt INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S-IC EXPENDED-STAGE TRAJECTCRY
[108-DEGREES LAUNCH AZINLTH)

SEP

TIME
SEC

159.329
160.329

165.000

170.000

175.000

180.000

185.00C
190.000

195.000

200.000
205.000
210.000
215.000
220.000
225.000
230.000
235°000
240.000
245.000
250°000
255°OO0
260.000
_A_-O00

270.000
275.000

280°000

285o000

290.000

295.000
300.000
305*000
310o000

315.000

320.000
325.000
330°000

335.000

340.000

345.000

350.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACE

MISEC MISEC DEG MISEC2

2768.9023 2402.8165 20.46 I0.140

2764.4760 2397.8914 20.29 10.066
2745.6744 2376.7962 19.52 9.830
2727.9873 2356.7225 18.68 9,700

2711.9651 2338.3883 17._3 9.631

2697.1393 2321.3290 16.98 9.593
2683.2773 2305.3170 16o12 9.568
2670.2553 2290.2328 15o25 9.551
2658.0141 2276.0221 14o37 9.538
2646.5262 2262.6620 13o48 9°528
2635.7830 2250.1487 12.59 9.518

2625.7826 2238.4846 11.69 9.510
2616.5282 2227.6774 10o79 9.502
2608.0225 2217.7337 9°88 9.495
2600.2704 2208.6625 8.96 9.489
2593.2754 2200.4708 8.04 9.483
2587.0421 2193.1668 7.11 9.478

2581.5738 2186.7567 6,18 9.474
2576.8741 2181.2469 5.25 9.470
2572°9456 2176.6423 4.31 9.467
2569.7911 2172.9480 3°37 9.464

2567.4123 2170.1671 2.43' 9.463
?_ nlno _,_o 3n_L I.,7_ 9.461

2564.9878 2167.3563 .55 9.461

2564.9436 2167.3292 -.40 9.461
2565.6784 2168.2213 -1°34 9.461
2567o1916 2170.0315 -2.28 9.462
2569.4821 2172.7582 -3.22 9.464

2572,5485 2176.3983 -4.16 9._67

2576.3889 2180.9485 -5.10 9.470
2581.0004 2186.4037 -6.C3 9.473
2586.3804 2192.7591 -6.96 9.478
2592.5250 2200.0078 -7.89 9.483
2599.4305 2208.1431 -8°81 9.488

2607.0918 2217.[566 -9.73 9.494

2615°5044 2227.0399 -10.64 9.501
2624.6616 2237.7825 -ll.55 9.508
2634.5568 2249°3735 -12.45 9.516

2645.1800 2261.7987 -13.34 9.524
2656.5193 2275°0417 -14.23 9.532
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D5-15481-1

TABLE

SPLASH

8-XIX

TIME
SEC

360°000

365.000

370.000

375.000

380.000

385°000

390°000
395.000
400.000

405,000
410o000
415,000
420.000

425.000
430,00C
435.000
440,000
445,000
450.000
455.000
460.000
465.000
470.000
L_=.000

480,000
485.000

490.000
495.000
500,000
505.000
510,000
515.000

520.000
525,000
530.000

535,000
540.000

545.000

550.000

554.087

INERTIAL VELOCITYt RELATIVE VELDCITYt INERTIAL

FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATION -

S-IC EXPENDED-STAGE TRAJECTORY

(lOS-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC MISEC OEG NISEC2

2681,2413 2303,8570 -15,98 9,544
2694,5150 2319,3106 -16,84 9,543
2708,2422 2335,2999 -17,69 9,531
2722.1863 2351.5830 -18.54 9.495
2735,8934 2367.7003 -19,38 9,416
2748,5217 2382,8037 -20,20 9,266
2758,5400 2395,3547 -21,02 9.019

2763,16C7 2402,5557 -21.82 8,743
2757.2514 2399.2599 -22.60 8.951
2730,5452 2375,1727 -23,35 11,838
2659,5781 2306,7599 -24.06 22,143
2501.0345 2150.5436 -24.64 43.648
2204.0659 1855.3416 -24.98 71.631
1781.1365 1433,1442 -24.87 84.758
1354.3580 1005.9058 -24,17 71,466
1031,46_6 682,0814 -23,C4 ._9,199

819.8622 470.2604 -21.78 31.652
685.3302 337.0785 -20.59 20&620
602.5298 258.1007 -19.76 11i546
559.2350 223.1115 -19.98 6.448
532.4287 206.2598 -20.58 4.736
512,3751 195,3625 -21,06 3.698
496.3732 186.7487 -21.30 2.923
483,5216 179,3559 -21,31 2.338
473.0531 172.3723 -21.11 1,942
466.5404 165,6144 -20,74 1.629
457.7151 159,2230 -20,28 1,385
452,2831 153,2521. -19.77 1,196
447.9639 147,6999 -19,23 1,052
444.5145 142.5391 -18.69 .941
441.7345 137.7330 -18,16 .854
439,4660 133.2465 -17.65 .783
437,5686 128.9887 -17,14 .755
435.9300 124.8574 -16.64 o716
434,5162 120.9394 -16.16 .669
433,2917 117,2698 -15,70 ,620
432,2243 113,8561 -15.27 ,571
431.2881 110.6969 -1_.87 .524
430.4635 107.7878 -14.50 .478
429.8647 105,6041 -14,22 ,4_3
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TABLE 8-XX VFHICLE POSIIICN COORDINATFS

EXPE NDED-STAGE TRAJECTORY
(1CB-f_EGRFES LAUNCH AZIMUTH|

- S-IC

SEP

TIMF X Y Z
SEC M M M

]59.329
160.._2g
165.000
170.0C0
]75.000
]80.000
185.000
lgO,OOO

}q5.0CO
200.0C0
205.000
2lO.OOO

215.000
220.0C0
225.000
230.0C0
215.000
240°000
245.000
250.0C0

255.0C0
260.000

265.000
270°000
275.000

280°000
285.000
290°C00
295.CQ0
_O0.CCO
_)05.000
3lO.O00
315.0C0
320.000

-_25,000

330.0C0
335.000
340.000
345.000
350,.000
355.CC0

6436275°875
6437175.313
6441264° 500
6445363 ,,6_ 8
644(_239. 875
l-4 5P 875° 938
6456272.188
645_420. 500

6462348°065
6465028° 500
_467470. 813
6469675.438
6471642.563

6473372°375
6474865°063
6476120.875

6477139.875

6477922.313

6478468.250
6478777,,875
6478RSL° 1BE
6678688o37E
6478289° 500
6477654,, 563

6475676.813

6474334.. 063
6472755.'475
64 7C940.813
64 68890. 188
6466603° 68E
6464081. 063
6661322. 375
6458327.438
6455096°3 13
6451628.625
6447924° 563
6443983° 688
64"_5806.18_
6435391. 563
6430740.000

-3155.632
-3282. 643
-3875. 641
-451 O° 039

-5t43.965
-5777.438
-6410.381
-7042.819
-7674. 678
-8305.985
-8g_6.667
-9566. 754

-10106. 172

-10824.950
-I1453.016
-12080.397

-12707.023

-1"_332. 920
-13958.018
- 14582. 344
-15205° 826
-15828.491
-16450. 269

-17071. IB6

-17891. 171

-18310.251

-18928°355
-19545.510

-20161°643

-20776°781
-21390.852
-22003. 884

-22615. A04
-23226. f-,38
-23R36.315
-24444. 859

-25052. 198
-25658. 360
-26263. 271
-26866. 958
-27469.348

156418.996
1 59032,5RR
171225°301
184258.660
197277°895
210286.898

223285,896

236276° 35O
249257. ;>30
262229. 301

2751gi. 172

288143,469

301084.730
314015.535
326934.410
339841.918
352736. 586
._65618,9T/

378_83'_L602
3913k_,3,,0 27
404183;766
417010.387
629821,398
442617-_ ___9

455 396.793
668160.238
4 80906. 219
493635. 289
506 345. 957
519038.770
531712°2_
544366.89|
557001.250
569615.R_
582 209. 195
594781. 813
607332° 20_
619860.859
632366,273
644B48° 906
657307° 172 -
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TARLF 8-XX

I)5-15481-]

VEHICLE POSIIlCN COORDINATES
EX PE NOED-STAGE TRAJEC.Tf]R Y
(IO8-OEGREE$ LAUNCH A/IMUTHI

(CONTINUED)

- S-IC

SPLASH

TIMF
SEC

360.000
365.0OO
370.000
375°OOO
380.C£0
?85.0C0
390°000
395.0_0
400.000
405.000
410.000
_IS.00G
420.00N
425.000
4_0°0C0
4_5.000
440°CC0
445.000
450.CC0
455.000
400.000
465.000
470.000
475°C00
_O.OOO

485.GC0
490.0C0
495.000
500. CC0
505.C00
5LO.O00
E15.CCO
520.000
525.000
5_0.000
_5.0C0
_40.CC0
545.CC0
550.000
554.CE7

X
H

6425851.01:3
642072 5.063
64] 5361.813
64C9762. ]13
6403927.5CC
63 _;7860.8"/5
6391567.938
6385061.063
6378362o313
6371516.0C£
_364613.000

6357845.313
E351562°25C
(:346218.0C¢
_47078.37E
6339022.3"/5
6336735.50C
_334944.813

6333465. IBe

63 32144.813
(_33C8fl0.62_
63 2<;(>47. q38
6328443.87E
6327269.813
63 26i26.93E
6325017.01=3
E_23939° 93R
6322R94. 125
63 21877.3"/5
_32C887°75C
(3 ] 9922° 938
63 11:_9R1°313
6_ 18061.06?

6317161.375
_3 16281.25C
_31541q.5CC
63 14574.81_3
6313745.81E

_312931.37E
63 [2275.56C

Y
N

-28070.470
-28670.257
-29268.744
-2q865._R5
-_0461.749
-31056.355
-3164q.89R
-32242.630

-32835.176
-33428.59@

-34025.245
-3462q.815
-35250°866
-3589q°011
-36579°893
-37289.487
-3801q.50l
-38767.818
-39514.753
-40271.667
-41031.324
-41792.864
-42555.97_
-43320.347
-44085.R41
-44852.248
--4561g.494
-45387°406
-47155.q51

-47q24.gq3
-48694.595
-49464.476
-50234.845

-51005.563
-51776.681
-52548.121
-53319.q36
-54092.053
-54864.575

-55496.103

7
N

669741. 352
6_12149.56 4
694531.4q2
706884°070
719204.813
731486. 586
74_719. 344
755882.3R3
76794l .055
7798Pq. lOq

791416.961

802440.85q
81244"4.. 2 ! 1
B 20869. 320
827462.672

832479. 516
8_6 392.445
83q589. 242
842327° C70
844787,03q
81-7079, I72
849,_50° 117
RS1328,_828

855292.328
857708.445

8 59096°4__8

860 964.-500
B62819.055
864664.53q
866504.422
t_6FI340. qO6

870175.77_
R72010.086
8 73 P_4.766
875680. i 48
877516.617

R79354.16,_
8_1192.961

882696° 656
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n5-I5481-1

TAHL b ,_-XX [ VEHICLE VELOC[1Y COMPONENTS -
F.XPENDED STAGF TR6JECTORY
|ICg-DEGREES LAUNCH AZIMUTH)

S-IC

SFP

TIME XOOT Yf)OT ZDCT
SEC M/SEC N/SEC M/SEC

159.329
160.329
16.5.000
]70.C00
17_.0C0
1BO.O00
]85.0C0
1_90.000
lg5.000
200.000
205.0C0
210.000

215.000

220.0C0
225.000
230.0O0
T_5.000
240. CC0
245.000
250.0C0
255.000
260.000
265.C00
270.000
275.0C0
280.000
285.000
2qo.o00
2q5.0C0
300.000
305.0C0
310.000
315.0C0
320. CCO
325.000
330.000
335.0CN
340.000
345.0C0
350.0C0
355.0C0

904.38"/ -127.006 2613o957
894.357 -126° 991 2612. 724
848. 158 -126. 919 2608. 304
799.46_ --126.83% 2605. ] 26
751.212 -176.761 2607. 762

703°20C -126.643 2600. 775
655.339 -126.539 2598.q41
607° 5"_7 -126.430 ;>5q7.13q
55q.89] -126.317 2595.3(_5
512 °264 - 126. 200 2 593. 407
464.6¢;2 -126. 078 2591.432

417.167 -125.g51 2589. 371.
369.687 -125.820 2587. 223
322.241 -125.685 25R4. g84

274.845 -125.546 2582. 655
227.477 -125.402 2580. 234

180.141 -125.253 2577.721
132. 832 -125. lO0 P 575. 117

85.551 -124.q43 2572,_421

38.29C -126.78 2 2 569,: _-33
-R.956 -126.616 2566,_'/52

-56.174 - 124.445 2563. 779
-103.383 -124.270 2560;7 14

-150o583 -12&.091 2557.555

-197.7"/3 -123. 907 2554.396
-244. _60 -123,719 25 tO. 959
-2q2. 142 -123.527 2547,522
-33q.328 -123. 330 2543.990

-386. 514 -123o 128 ? 540.365
-433.76_ -122.922 2536. 645
-480._12 -122. 711 2532, 830

-52R. 12R - 122.496 2 528.q21

-575.35_ -122.276 2524. q15
-622.60"/ -122. 052 2520.814

-669.87_ -121. 823 2 516.616

-717. lf:E -121.589 2512.320
-764.48_ -121. 351 2507.924

-811.83_ -121.1,¢J8 2 503.4:_8
-859,, 20 P. -120.861 249R. R2A
-gO6.61S -120.60q 2494. | 13
-954. 046 -120. 352 2489.27:_
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n5-15481-I

TABLE _-XXI VFH[CLE VELOCITY COMPONENTS -

EXPENOED STAGE TRAJECTORY

{1CS-DEARFES LAUNCH AI[MUTH)

(CONTINUED)

S-IC

SPLASH

TIMF XDOT YDOT ZDET

SEC M/SEC M/SEC MISFC

360. COO - I001.4_5 -120.092 2484. 279

265.000 -1048.972 -I19.82B 2479.071

370. C_O - 1096. 302 --I 19. 563 2473. 540

_75. OCO -1143. 494 --ll 9. 299 2467. 486

380.000 -I190.284 --I19.044 2460. 522.

385.000 -1236.23] --ll R. 808 2451.936

390. (3C0 - ] 280.5] _ --I18. 614 2440. 442

q95. OOO - 1321. 577 - I IR. 50_ 2 423.7?6

400.0C0 - L356.482 --118. 547 2397.56g

405.000 --1379.212 --118.900 2353.617

410.0C0 -1375.78E -llg. got 2 272.q24

415.000 -1319. 539 -122.215 P121.Og7

4ZO,(]CO -IL77o0C2 -126.595 ]. 85q. ] 79

425.000 -950. 177 --132. 896 ]. 5GO. 650

430.0C0 -709. 549 -139. 322 1 i45. 171

4_5.080 -52 3.216 -144. 248 877. ]36

440.000 -400° 095 -147. 530 700. 237

445.000 -32lo 69@ -149. 660 586. -'396

450. 000 -274° 861 -150. g97 514.484

455.CC0 -256. R3g -15].69q 47_.0_.8

460.CC0 -249. 364 -152. 137 445. }43

465.000 -243.69"/ -157o475 424. I 36

470.0C0 -2%7° 836 -152. 756 408,027

&7_ orn -"31.74'9 152. g93 395. 827

4RO._CO -225. 282 -153. 195 _86.728

485.000 -218.64g -153. B70 380.090

490. CCO -Pl2.. _l& -L5_.520 375. 364

495.000 -206.16_ -153. 649 372. C84

500. CO0 -200. 551 -153.76| _69.876

505.000 -195. 363 -] 53° 86I 368.447

510.C00 -190.571 -153. 950 367.575

515. 000 -IR6. 134 -154. 032 367.094

520. COO -181°q57 -154. II 0 "_66. 890

525.CC0 -177. 929 -154.184 366.88B

E _0.080 - 174.13 G - 154.257 q66. gg8

535.000 -170.5&l -154. 326 367.184

540. COO -167.314 -154. 394 51,7. 405

545. O00 - 164 ° 295 - 154. f,6(] _67.6 39

550. COO -!61o 529 -154. 524 B67.872

554.C87 -159.462 -154.5T5 3(_,I.(]52
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D5-15481-1

TABLE 8-XXlI ALTITUDE, RANGE FROM CAPE KENNEDYt GEODETIC
LATITUDEt AND LONGITUDE - S-IT EXPENDED-STAGE
TRAJECTORY (72 -DEGREES LAUNCH AZIMUTH)

SEP

TIME

SEE

ALTITUDE RANGE LATITUDE LQNGITUCE

M NMI DEG DEG

537.424 lg1346.0 841.6 31.814 -64.826
540.424 191449.0 852.0 31.840 -64.625
545.000 lg1574.7 867.8 31.878 -64.318
550.000 191668.8 885.1 31.919 -63.983
555.000 191717.9 902.4 31.959 -63.648
560.000 191721.9 919.7 31.997 -63.312

565.000 191680°7 937.0 32.035 -62.976
570.000 191594.5 954.3 32.072 -62.640
575.000 191463.0 971.6 32.108 -62.304
580.000 191286.4 988.8 32.143 -61.967
585.000 191064.8 1006.1 32.176 -61.630

590.000 190798.0 1023.4 32.2G9 -61.292

595.000 190486.1 10_0.7 32.241 -60.955
600.000 190129.0 1058.0 32.272 -60.617

605.000 189726.8 1075.3 32.301 -60.278

610.000 189279.7 I0q2.6 32.330 -59.940
615.000 188787.3 110q.g 32.358 -59.601

620.000 188249°9 1127.2 32.384 -59°262
625.000 187667.4 1144°5 32.410 -58.923
630.000 187039.8 1161.8 32.435 -58.583
635.000 186367°2 1179.1 32.458 -58°243
640.060 185649°5 1196.4 32.481 -57o903
645.000 184886.8 1213o8 32.503 -57°563
650.000 18_079.0 i23i.2 32.523 -57.222
655.000 183226.2 1248o4 32.543 -56.881

660.000 182328.4 1265.7 32.561 -56°540
665.000 181385.5 1283.1 32.578 -56.199
670.000 180397.7 1300.4 32.595 -55.857
675.000 179364.9 1317.8 32.610 -55o515
680.000 178287.1 1335.1 32.625 -55.173
685.000 177164.5 1352.5 32.638 -54.831

690.000 175996.8 1369.9 32.650 -54.488
695.000 174784.3 1387.2 32.661 -54.145

700.000 173526.8 1404.6 32.671 -53.802

705.000 172224.7 1422.0 32.680 -53.459
710.000 170877.3 1439.4 32.689 -53.115

715.000 169485.4 1456.8 32.695 -52.772
720.000 168048.6 1474.2 32.701 -52.428
725.000 166567.1 1491.7 32.706 -52.084
730.000 165C40.7 1509.1 32.710 -51.740

735.000 163469.6 1526.5 32.713 -51.395
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D5-15481-I

TABLE 8-XXIl ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDEt AND LONGITUDE - S-II EXPENDED-STAGE
TRAJECTORY (72 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME
SEC

ALTITUDE RANGE LATITUDE LCNGITUDE

M NMI OEG DEG

740°000 161853.6 1544.0 32.715 -51.050

745.000 160193.2 1561o4 32.715 -50.705

750.000 158488.0 1578.9 32.715 -50.360
755.000 156738.0 15q6.4 32o713 -50.015

760.000 154943.6 1613.9 32.711 -49.670

765.000 153104.6 1631o4 32.707 -49.324

770°000 151220.8 1648.9 32.702 -48.978
775.000 149292.6 1666.4 32.697 -48.632
780.000 147320°C 1683o9 32.690 -68.286
785.000 145302.8 1701.5 32.682 -47.940
790.000 143241.I 1719.0 32.673 -47°593

795.000 141135.1 1736.6 32.663 -47.247
800.000 138986.6 1754.1 32.652 -66.900
805.000 136789.9 1771.7 32.639 -46.553
810.000 134550.7 1789.3 32.626 -46.206
815.000 132267.5 1806.9 32.612 -45.859
820°000 129939°7 1824o6 32.596 -45.512
825.000 127567.8 1842°2 32.580 -45o164
830.000 125151.8 185g.9 32.562 -44.816
835.000 122691.7 1877.5 32.543 "-44.469
840.000 120187.4 1895.2 32.523 -44.121
845.000 117639°1 1912.9 32.502 -43.773
850.000 115046.7 1930.6 32.680 -63.625
855.000 !!2_!0.7 1948.4 32°457 --43.077
860.000 109730.4 1966.1 32.633 -62.728
865.000 107006.4 1983.9 32.408 -42.380

870.000 104238.4 2001.6 32°381 -42.031

875.000 101426.9 2019.4 32.354 -41.683
880.000 g8571.5 2037.2 32.325 -41.334
885.000 95672.6 2055.0 32.295 -40.985
8qo.o00 92730.3 2072.q 32.264 -40.637

895.0C0 89744.7 2090.7 32.232 -40.288

900.000 86716.1 2108.6 32.199 -39.939

905.000 83645.3 2126.5 32.165 -39.590
910.000 80532.9 2144.3 32.130 -39.242
915.000 77380.8 2162.2 32.094 -38.894
920.000 74190.9 2180.1 32.056 -38.546
925.000 70967.4 2197.8 32.018 -38.200

930.000 67715.6 2215.6 31.979 -37.856

935.000 64444.1 2233.1 31.93g __.737.515
940.000 61165.2 2250.4 31,899 -37.179
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D5-15481-I

TABLE 8-XXlI ALTITUOEt RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-If EXPENDED-STAGE
TRAJECTORY {72 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME
SEC

ALTITUCE RANGE LATITUDE LCNG[TUDE
M NNI DEG DEG

945.000 57896.1 2267.4 31.859 -36.851

950.000 54659.4 2283°9 31.818 -36.532

955.000 51484.8 2299°6 31.779 -36.227

960°000 48407.2 231_o4 31.742 -35.941

965.000 45466°7 2328.1 31.706 -35.678

970°000 42707.6 2340.2 31.674 -35°443

975°000 _0168°3 2350°8 31°646 -35.239

980°000 37E70.1 2359°7 31.622 -35.068

985.000 35811.9 2366.9 31.602 -34.928

990.000 33972.6 2372.7 31o586 -34.817

995.000 32321.2 2377°3 31.573 -34.729

1000.000 30820°6 2380.9 31.563 -34.660

1005.000 29435.1 2383.7 31.555 -34.606

1010.000 28135.2 2385.9 31.549 -34.564

1015.000 26899.3 2387.6 31.544 -34.531

1020.000 25712.3 2388°9 31°540 -34.505

1025.000 24567.6 2390.0 31.537 -34.485

1030.000 23462.6 2390.8 31.535 -34.469

1035.000 22397.4 2391.4 31.533 -34.457

1040.000 21363.0 2391.9 31.532 -34.448

1045.000 20336.8 2392.3 31.531 -34o441

105O.0O0 19317.3 2392.6 31.530 -34°435

1055.000 18313.9 2392°8 31.529 -34.43I

........... .v _..529 -34°428
1065.000 16398.7 2393.1 31.528 -34.425
1070.000 15501.8 2393.2 3t.528 -34.423
1075.000 14647.6 2393.3 31.528 -34.422
1080.000 13834.6 2393.3 31.528 -34.421

1085.000 13060.9 2393.4 31.528 -34.421

1090.000 12322.6 2393.4 31.528 -34.420
1095.000 1Y615.8 2393.4 31.528 -34.420

II00.000 10936.9 2393.4 31.528 -34.420

1105.000 10282.5 2393.4 31.528 -34°419

1110.000 9650.0 2393.4 31.528 -34o419

IllS.000 9037.5 2393.4 31.528 -34.419

1120.000 8444.0 2393.4 31.528 -34.419

1125.000 7868.6 2393.4 31.528 -34.419

1130.000 7310.1 2393.4 31.528 -34o419

1135.000 6767.5 2393.4 31.528 -34.419

1140.000 6239.6 2393.4 31.528 -34.419

1145.000 5725.8 2393.4 31.528 -34.419
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D5-I_5481- I

TABLE 8-XXII ALTITUCE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-IT EXPENDED-STAGE
TRAJECTORY I72 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME
SEC

1150.000

1155.000

1160.000

1165.000

III0.000

I175o000

1180.000

I185.00C

I190.000

1195.000

1200.000

1205.000
1210.000
1210.353

ALTITUDE RANGE LATITUDE LONGITUCE

M NMI DEG DEG

5224.9 2393.4 31.528 -34.419

4736.5 2393.4 31.528 -34.419

4259.g 2393.4 31.528 -34.419

3794.5 2393.4 31.528 -34.41g

3339.8 2393.4 31.528 -34.419

2895.1 2393.4 31.528 -34.419

2460°2 2393.4 31.528 -34.419

2034.4 2393.4 31.528 -3%.419

1617.4 2393.4 31.528 -34.419

1208.6 2393.4 31.528 -34.419

807.6 2393.4 31.528 -34.619

413.g 2393.4 31.528 -34.419

27.0 2393.4 31.528 -34.619

.C 2393.4 31.528 -34._19
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TABLE 8-XXIII INERTIAL VELOCITYt RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
S-II EXPENDED-STAGE TRAJECTCRY
(72 -DEGREES LAUNCH AZIMUTH)

SEP

TIME

SEC

537.424
540.424
545.000
550.000
555.000
560.000
565.000

570.000
575.000
580.000

585.000
590.000
595.000

600.000
605.000

610.000

615.000
620.000
625.000

630.000

635.000

640.000
645.000

650.000

655.000

660.000
665.000

670.000

675.000

680.000
685.000

690.000

695.000
700.000

705.000

710.000

715.000
720.000
725.000
730.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC M/SEC DEG M/SEC2

6998.9879 6595.7817 .28 9.255
6998.8574 6595.6367 .24 9.255
69_8.6996 6595.4595 .17 9.254

6998.5842 6595.3264 .10 9.254
6998.5283 6595.2564 .C2 9.254
6998.5318 6595.2696 -.05 9.254
6998.5967 6595.3058 -.12 9.254

6998.7170 6595.4254 -.20 9.254
6998.8989 6595.6080 -.27 9.255
6999.1400 6595.8538 -.34 9.255
6999.4407 6596.1628 -.42 9.256
6999.8008 6596.5351 -.49 9.257
7000.2203 6596.9704 -.56 9.257
7000.6993 6597.4689 -.64 9.258

7001.2377 6598.0306 -.71 9.260
7001.8355 6598.6555 -.78 9.261
7002.4928 6599.3436 -.86 9.262
7003.2096 6600.0947 -.g3 9.264

7003.9857 6600.9089 -1.00 9,265
7004.8213 6601.7866 -1.08 9.267

7005.7163 6602.7272 -1.15 9.269
7006.6708 6603.7311 -1.22 9.271
7007.6847 6604=7981 -1.30 9.273

7008.7581 6605.9283 -1.37 9.276
7009.8909 6607.1217 -1.44 9.278
7011.0833 6608.3783 -1.51 9.281
7012.3350 6609.6981 -1.59 9.283
7013.6462 6611.0811 -1.66 9.286
7015.0168 6612.5270 -1.73 9.289
7016.4470 6614.0363 -I.80 9.292

7017.9364 6615.6086 -1.88 9.295
7019.4854 6617.2440 -I.95 9.299
7021.0938 6618.9425 -2.C2 9.302
7022.7616 6620.7043 -2.09 9.306
7024._889 6622.5292 -2.17 9.309

7026.2757 6624.4172 -2.24 9.313
7028.1219 6626.3683 -Z. 31 9.317
7030.0276 6628.3826 -2.38 9.321
7031.9926 6630.4598 -2.45 9.325

7034.0172 6632.6003 -2.53 9,330
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D5-15481-1

TABLE 8-XXlll INERTIAL VELDCITYt RELATIVE VELOCITY_ INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
S-If EXPENDED-STAGE TRAJECTCRY
(72 -DEGREES LAUNCH AZIN_TH)
(CONTINUED)

TIME
SEE

740.000
745.000

750.000
755.000
760.000
765.000
770.000
775.000
780.000
785.000
790.000
795.000
800.000
805.000
810.000
815.000
820.000
825.000
830.000
835.000
840.000
845.000
850.000
855.000
860.000
865.000
870.000

875.000
880.000

885.000
890.000
895.000
900.000

905.000
910.000

915.000

920.000

925.00C
930.000

935.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC MISEC DEG MISEC2

7038.2446 6637.0705 -2.67 9,339

7040°4474 6639.4001 -2.74 9.344

7042.7098 6641.7930 -2.81 9.348
7045.0316 6644°2488 -2.88 9.353

7047.4128 6646.7677 -2.95 9.359

7049.8534 6649.3495 -3.02 9.364
7052.3535 6651.9965 -3.10 9.369

7054.9128 6654.7024 -3.17 9.375

7057.5317 6657.4733 -3.24 9.381

7060.2099 6660.3071 -3.31 9.386

7062.9474 6663.2038 -3.38 9.392

7065.744I 6666.1634 -3.45 9.398
7068.6003 6669.1858 -3.52 9.405

7071.5154 6672.2708 -3=59 9.41I
7074.4897 6675.4185 -3.66 9.417
7077.5230 6678.6286 -3.73 9.426
7080.6152 6681.9012 -3.80 9.431

7083.7658 6685.2358 -3.87 9°438
7086.9748 6688.6321 -3.94 9.445
7090.2411 6692.0892 -4.CO 9.452
7093.5643 6695.6068 -4.07 9°459
7096.9423 6699.1826 -4.14 9.466

7!00=3740 6702.8155 -4.2i 9.474
7103.8558 6706.5020 -4.28 9.481
7107.3821 6710.2363 -4.35 9.489
7110.9443 6714.0100 -4.42 9.496

7114.5292 6717.8098 -4.48 9.504
7118.1114 6721.6103 -4.55 9.510
7121.6458 6725.3663 -4.62 9.517
7125_0572 6729.0027 -4.69 9.521
7128.2031 6732.3770 -4.75 9.524
7130.8069 6735.2126 -4.82 9.523

7132.4099 6737.0507 -4.89 9.521
7132.2315 6737.1109 -4.95 9.529
7128.9839 6734.1052 -5.C2 9.587
7120.8945 6726.2612 -5.C9 9.798
71C5.0586 6710.6746 -5.16 10.413
7077.1583 6683.0273 -5.23 11.909

7031.01C2 6637.1367 -5.30 14.962

6958.1347 6564.5238 -5.38 20.246

8-53



D5-1_481-1

T A_L E 8-XXllI INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE_ AND INERTIAL ACCELERATICN -
S-If EXPENDED-STAGE TRAJECTCRY
(72 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME
SEC

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
M/SEC M/SEC DEG M/SEC2

945.000 6685.4499 6292.3840 -5.57 39.413
950.000 6457.1545 6064.3753 -5.68 53.605
955.000 6148.5899 5756.1113 -5.82 70.202
960.000 5750.6428 5358.4843 -6.CC 87.966
965.000 5256.9787 4865.1680 -6.21 106.071
970.000 4677.3877 4285.9654 -6.49 119.362
975.000 4046.9329 3655.9605 -6.84 123.713
980.000 3416.9200 3026.4937 -7.29 117.784
985.000 2837.0889 2447.3579 -7.85 104.213
990.000 2335.1782 1946.3694 -8.54 87.743
995.000 1922.3217 1534.7756 -9.37 70.651

1000.000 1594.9851 1209.1978 -10.36 55.416
1005.000 1340.6474 957.3132 -II.49 43.045

lOlO.OOO 1143.5445 763.5872 -12.76 33.574
1015.000 990.2378 614.8273 -14.12 26.391
1020.000 869.6994 500.2204 -15.52 21.119

1025.000 773.3841 411.3304 -16.89 16.948
1030.000 696.1297 342.9514 -18.15 13.629
1035.000 634.4138 291.3001 -19.24 10.557

1040.000 590.2815 258.6324 -20.38 7.412
1045.000 558.2487 238.6917 -21.51 5.878
1050.000 532.1557 223.8972 -22.38 4°828
1055.000 509.8924 211.1989 -22.88 4=022

1060.000 490.6O89 199.2848 -22.99 3.397
1065.000 474.3497 187.9705 -22.77 2.893
1070.000 460.8455 177.4079 -22.32 2.416
1075.000 450.0257 167.9197 -21.73 2.042
1080.000 441.3646 159.1866 -21.C5 1.763
1085.000 434.5721 151.3633 -20.34 1.469

1090.000 429.3256 144.4991 -19.64 1.237
1095.000 425.2891 138.5039 -18.99 1.050
1100.000 422.1688 133.2449 -18.39 .904

1105.000 419.7343 128.6063 -17.84 -790

III0.000 417.790C 124.4276 -17.33 .706
1115.000 416.1857 120.5583 -16.84 .675
1120.000 414.7993 116.8327 -16.36 .636
1125.000 413.6025 113.3274 -15.90 .591
1130.000 412.5609 110.0537 -15.47 .548
1135.000 411.6425 106.9944 -15.07 .510

1140.000 410.8220 104.1249 -14.68 .477
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TABLE 8-XXIII INERTIAL VELOCITYt RELATIVE VELOC|TYo INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATION -
S-II EXPENOED-STAGE TRAJECTORY
(72 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME
SEC

1150.000
1155.000
1160.000
1165.000
1170.000
1175.000
I18O.OOe

1185.ooo

llqO.OOO

1195.ooo

1200.000
1205.000
1210.000
1210.353

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
M/SEC M/SEC DEG N/SEC2

609.6029 98.8705 -13.97 .421

408.7799 96.4514 -13.65 .397

408.2036 94.1542 -13.34 .375
407.6685 91.9704 -13.04 .355
607.1703 89.8926 -12.75 .336
406.7057 87.9157 -12.48 .318
406.2722 86.0358 -12.23 .300
405.8675 84.2501 -11.98 .283
405.4g00 82.5561 -11.75 .267
405.1381 80.9524 -11.53 .250
604.8105 79.4378 -11.32 .234
404.5061 78.0117 -11.12 .219

404.2238 76.6736 -I0.93 .203
404.2101 76.6084 -10.g3 .209
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i

TABLF 8-XX IV

D5-15481-1

VEHICLE PflSIII_N COORDINATES

EXPENDED-STAGE TRAJECTORY

(7? -DEGRFES LAUNCH AZIMUTHI

(CONTINUED)

- S-If

TIME X Y Z
SEC H M M

740.000

745.000

750.000

755.000

760.000

765.000

770.000

775°000

780.000

785°000

790°000

795°000

eO0. O00

805.0C0

ElO.O00

815.C00

820.000

825.000

830.000

835.000

840.000

845.000

_50.000

855.0C0

_6 U° IJ{Jl!

865.000

870.000

_75.000

880°000

E85.0C0

Ego.oco

895.000

_00.000

g05.000

_10°000

_15o0C0

_20.000

925.000

_30.0C0

_35.000

_40.000

5754519.313

573e326.875

5717928.563

56_9326.318

568C519°188

5661509°25f

5642295°375

562?879°688

5603261°I29

5583441°8)3

5563620°62ff

5543199°75C

5527778o125

5502157° 819

5481337°875

5460320°375

5639106°750

5417691°750

53_6081°7_0

5374276°5C_

5352274°875

5_30079°188

5807688.313

_28510_°62_

5267326°_3_

5239_57°688

_216195°813

51_2843°8|3

5169300°875

5165569=8I_

5121650.25C

5097546°75C

5073259°575

5048797®0CC

5024166.4_

499_384.125

4974470.938

4g4_464°6F_

49244[8°80{

48_9414°625

4874570.5CC

95384. 851

95742. 505

96097° 077

96448. 524

96796°859

97142°088

97486°077

97822o931

98158o612

98491°080

98820.3_7

99166. 369

99669. 159

9q788= 676

I00104.931

I00417.881

I00727°539

101033.866

101336.870

I01636°514

101932°804

102225.703

102515.222

102801.319

i03084°002

I03363.232

103639.018

103911°317

104180°1_3

I06445°618

104707.164

104965._08

I05219.799

105470.505

105717.270

I05959°786

I06197.633

|06430°096

I06656_I_I

106874o159

107081.858

_093070.938

3123]98.781

:_153215.096

3].83117.906

3212907° 844

3262581.438

3272 139.844

._BO1 579. 594

3330901°875

3360103. 188

3389186.656

341H 142. 813

3466978.81_

3675689.188

_506 275.031

35_2732.969

_J561 066° 06"_

3589764.906

3617 3,36.563

3645?75.563

_677L083°03]

3700755.625

3 _28294° 28l

_755695.656

3782 -_30. 656

_8 [0085°906

3837072° 281

386%916=313

3R90618°68fl

_917 175. 531

3943586°906

39_)9 847 °_06

3995956.469

6021 904.31_

404768_. 500

4073?76. 844

4098663. 156

41 23 806° 813

4148650°x*_8

4173119.906

4197 104.250
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/,

05-]_5481-1

TABLF 8-XXlV VFHICLE PnSIIICI_ COORDINATES

.FxPF NDED-SIA(;F. TRAJECTORY

i72 -DEGREES LAUNCH AZIMUTHI

(CONTINUED)

- S-II

TINE X Y Z

SEC M M M

¢;45. 000
¢;50.0C0
_;55.000
q60. 000
¢;65. 000
q70. 000
¢.75.000
(;80.000
_85.000

990.000

995.000

ICO0.OCO

1005.000
1010.000

1C15.000

1020.000

IC_5.000

IC30.000

1035.000

I0_0.000

IC45.0G0

1050.000

1C55.000
1(]60. OOO
!065.0C0

107C.000

lC75.0C0
1080.000
IC85.0C0
1090. 000

1C95.000
II00.000

1105.000

lllO.O00

I]15.000

1120. 000
1125.000
1130.000

1135.000
1140.000

1145.000

4850051.813
4826075.625

4802920.125

4¥8Cg07.q3E

47 60397. 563

4741752.313

4725259.75C

4711043. 063
469_032.313

4689001.313

468C652°819

4673666. 563

4667751.375

466 2667.00C

46 5fl229,,3"_5

4654299.00C

4650775.375

4647582° 2_0

4644659,,93@
4641946. 875

46 3_374.750

6636912o50C

46 34547.4_

4632271.998

463007g.3i3

4627961.00C

46 25907.0(_C

4623907. 563

4621954.688

462C040.3| 3

46 18157.8)9
4616301.67_

46 14467. 375
46 12651. 813

461C852o5C_

4609068. 063

4607297°43fl

460553go37_

_6 0379`3. 063

4602057.375

460033|.R]_

107276.103

107452.671

107606. 248

107730.659

107819. 149

107864o (;32
I07862. 866

107811.071

107711.5?8
107569.202

107390. 453
107181.943
106949.731

106698.776

106432. qR1

106155.329

105868. 148

105573.25g

105272.204

104966. 263

104656° 502

104343. 657

104028.401
I03711. 280
103392. R16
103073.384

102753° 300

102432.755

102111°9_, g

lOITgO. BR7
I01469. 707

101148. 392
100826.976

100505. 433
I00183.798

g9862. 039

99540. 182
99218. [92

gRB96J083

98573. 820

98251.416

4220450.000
4242 060. 688

4264389.625

42 _445R.4_8

4302fl66.625

4319323.063
4333616.750

4_45691.18R

&_55660° 313
4363768.68R

4370313.063
43755q7.688
4_7g 892. 125
4383415.750

4386337. 125

4388785. 813
4390860.638
4392639°625

4394187.438

4395 556. 938
4`396787° 688

4397 91Q.!56_

4398952.. 9_8

43(99 939. 500
44008ql. 313

4401824.938
4402751.938

440_680.375
4404615,_875

4405 561;375

4406518;313
44_7487° 000
4408467° 313
4409 458, q3R

4410461. 563

441] 475. 188

44 124gg.6flR
4413 534.6_5

4414579. 375
4415 633. 438
4416696.3|3
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D5-]5481-1

TASL E 8,-XX IV VEHICLE PDSIZlCN crl_RI)INATES

EXPENDED-STAGF TRAJECTIIR Y

172 -DEGRFES LAIJNCH AZIMUTHI

(CONTINUED)

- S-If

SPLASH

T[MF X Y Z
SEC N e4 14

1150.000

1155.000

1160.0C0

1165.000

1170,0C0

1175o000

1180.000

1185.000

I190.000

1195.000

1200.0C0

1205.000

1210.000

1210.353

4598615.563

4596908.25C

4595209°|88

459351R.125

45_1834.5CC

45_0158.00C

4588488.25C

4586824°938

4585167.62_

4593516.1_5

4581869.93_

4580228°875

4578592.50f

4578477°250

q7928.834

97606.090

q72R3.149

96960°028

96636.693

963]3o162

95989.403

95665°432

95341.2|7

95016.77&

94692°080

94367°144

94O41.938

94018°993

4417767. 375

4418 846. 750

4419932. 625

4421026.063

4422 126o ] 88

4423232. 563

4424345.06._

4425463° 250

4426586° 8l._

442.7 715. 375

442R S48.688

44299R6.4B8

4431128° 313

44 3 [ 209. 000

8-.59



_5-15481-I

R-XXV VEHICLE VELCCIIY COMPPNENTS
FXPFNDED STACE ]RAJECT_RY
172 -DEGREF$ LAUNCH AZIMUTH)

- S-IT

SEP

TIMF XDOT YDDT ZDCT
SEC M/SEC M/SEC MISEC

537°424
5_0.424
345°000
550°000
_55.0C0
560.000
565.000
570.000
575.8C0
580°000
585o0C0
59O.0OO
595, C00
600o0C0
_05o000
610.0C0
EI5.O00

f20oCO0
_5°000
_O°CO0
635.C00
640°000
645°C00
650.000
655=000
660°CC0

665°000

_70.000

675°000
_80o0C0
685.0C0
6qO.O00
695.C00
700.000

705.000
710.000
715°000

720°0C0
725.000

730.000
735.0C0

- 1879.393 94. 288
-1906. C8¢_ 9.'4. 993
-1946.754 q3.541
-1991.123 93.046
-2035.41(; 92° 544,
- 2079.644 92° 041

-2123°794 91°534,
-2167°873 91°024,
-2211° 8"/6 qo°511

-2255o 8C7 89.9q5
-2299.6d5C 89° 476

-234_.4,39 88°953
-2387.19S 88°4,28
-26_0o7_4 87°899
- 2474.30c; 87° 367
-2517.777 86.832
-256Io164 86.2q4
-2604°472 85°753
- 2647.6¢;IB 85° 209
-2690° 845 86°661
-2733° gO7 84.11 1
-2776°88_ 83.557
-2819.78_ 83°001

-2862.5c;c; 82°z_1
=2905°327 81° 878
- 294,7o <JTC 8 I ° 312
-2990= 525 R0°743
-_0.'82 ° g_6 80° 171

-3075.37_ 79. 596
-3[17o671 79,,0I 7
-3159°87_ 78.436

- _-3201.91B_ 77. 852
-3244.° Ol ] 77 ° 26/+
- 3285,, 944 76. 674

-3"_27° 784 76. ORO
-3369. 532 75.484
-3411o184 7'*. 884

-34.52. 745 74. 282
-3494o2C8 73. 676
-3535° 577 73. 068
-3576° 84"_ 72°4,56

8-60

6741. 278
6733°E46
6721. 845
670B°722
6 695o :_5
6681o771

6667.94,2

665_. 877
663qo578
6625°043
6610.275

6 595. 271

6580.033
6 _64. 560
6568.854
6532. ¢J14
651 6.740
6fi00.332
648:_,. 6ql
6_6.816
6449.708
6432,367
6414.793

6378°945
6360.672
6 _162° 167
6323.Zt2R
6 304.458
6285.254
6265.818
6246. 149
6 226. 249
6206.116

h185.751
(_165.153

6146.323

6 123. 261

6101.9_7

6080o4_0
6058°682



TAAL E _-XXV

OS-154R1-1

I,

VEHICLE VEL[_CIIY COMPONENTS -

EXPENnED SlAC-E TRAJFCTnRY

f72 -DEr, RF__S t AUNCH AZIMUTHJ
(CONTINUED)

S-ll

TINF XDOT YDOT ZDCT
SEC MISEC N/SFC HISFC

740,000

745,000

750,0C0

755,C00

760,000

765.000

770.000

775.0C0

7AO. OCO

785,000

790,_00

795°000

800.000

805.000

810,0C0

815.000

820.0O0

_25.0C0

830.000

8_5.000

840.0_0

845.0e0

850.000

855.0C0

a6o.ooo

665.000

_70.OCO

875.000

E80.OCO

885.000

890,000

895.000

_O0, OCO

_05,000

_lO.O00

q15.000

_20.000

_25,000

_0.CC0

_5.000

_40.0C0

-36| 8. 022 71° 841

-3659.0_7 7 I. 224

-] 700. 075 70. 603

-3740° ¢_51 69.979

- _781° 7?8 69. _53

- ]822°402 6A. 723

-_862o 97_ 68° 090

- 3903.44_ 67./*55

- 3943.8|0 66. B16

-998&. 06_ 660174

-402/*o 225 _5°550

-4 064, P72 6/*. 882
-4104.214 64° 231

-4L4/*°0&5 63. 578

-4185o 76_ 62. 921.

-4223° 381 62. 262

-/*?62.8_ 61° 600

--4302° 27] 60.93/,

-4B/*] ° 548 60. 266

-4380.7Ce 59° 594

-441 q. 753 58. 920

-445B°67_ 58. 243

-4/*97°/.86 57,562

-4536° 168 56. 879

-457/*°724 56. 193

-4613°143 55°50_

-465i ° 4 ]% 54,, R[ 0

--4689* 531 54° 113

-4727.45L '_3.41l

-4765.122 52.705

-4802.44B 5|°991

-4839.296 51. 267

--4875° | 6_ 50° 525

--4909. 686 /*q. 75S

-4941.886 48° 940

-4970.493 4R. 055

-4995°4|6 /*7° 060

-5007. 516 45. 893

-5008°26_ /*/*.468

-4989. _2 42. 663

-4942°62] 40.319

6036.601

6014.469

5992.013

5969.927

5946.407

592B.255

5899o87_

5A76.755

5852.406

5828.926

5804°011

5779.466

5754.686

5729°675

5704.430

5678.953

565B°_4_

5627.298

5601.120

5574.708

554_°_59

552|o176

5494°053

5_66.691

5439°08_

5411o_25

5383,|05
5354,706

5325.9@3

5796°912

5267.359

5237.13_

5205.g08

51.73,126

51_7,877

5098.924

5054. 250

5 ono. 8 85

_934.613

4849°720

47B8.823

8-61



D5-15481-I

TABL E 8-XXV VFHICLE VELOCITY COMPONENTS
EXPENOFO STAFF TRA,I_CTORY
(72 -DEGREES [AIINCH ATIMUTH}
(CONTINUED)

- S-II

T [ME: XF)OT YI}flT ZllrI

¢,EC '4/SEC N/SEC M/Sf-£

c45.000

c350. OCO

c5fi.0¢0

g60oO00

q65.000

_370. OCO

q75.CC0

q80oO00

q85.0C0

qgo. oco

c;95°0C0

IO00oO00

1005.CC0

IClO.CO0

1015.000

IC;)O. O00

LC?5oOCO

IC30.CCO

tC_5.O00

I040.000

IC45.000

t050. CCO

t C55. 000

I060.CC0

1C65.C00

I070°000

1075. OnN

1080.0C0

I 085.000

I CqO. OCO

legS.cOO

I 1 O0 ° DO0

1105.000

I ItO.O00

1115o000

ll_O. OCO

L 125.000

1130°000

I I_5.0P.C

1140. COO

1 145.000

-4857.7k2 37..;?40

-4723.2k3 "_. 208

-4578°0_C P q. 014

-4 264.5"/] 2 1. 522

-3926. 776 I 3.6-_ 3

-3520.64"/ 4.489

-3071. 272 -5. 398

-2616.645 -15..P72

-2194.52_ -24. 394

-i 826.654 -32. 346

-1522.6C6 -38. q51

-1280.838 -44.266

- 1092.6(3_ -4"8. 467

-q46.63"/ -'_ 1. 792

-832.671 -fi4.435
-742o445 -56. 552

-669.35P -58. 264

-609.638 -59.641

-560. 8q(; -60.740

-526o 88C -61. 599

-50:_. 7q6 -62. 283

-682. 412 -62. 830

-463.811 -63. 255

-446. 504 -63.573

-430. 754 -63.801
-416.85"/ -_. 95_

-405° 05_ -64. 068

-304.944 --64. 140

-386.46q -64.18 8

-379.471 -66.222

-37"3.7 IDI -64.24g

-368. qCP -64. 272

-364° 8R5 -'-b4. P95

-361.421 -64. 317

-358.33R -64.3"_q

-355.467 -64. 361

-352.82(; -64. 3184

-_50.4Ci -64". 409

-368.1 74 -64.436

-346. I00 -h4. 466
-344.1_2 -64. 498

q, 59_.0(0

4407. 808

4159.420

3857.829

_4q5.150

307q.445

2635.323

2 197.3_'J

1 797.927

1454.423

1 172. 807

049.4 5R

775. 239

639. 445

533. 167

44q. 3q4

382. Qgq

330.728

290. 144

758.q]2

234.432

215.687

202.15_

193. ;757

IRP,. 117
i_5.701

1fl5.378

!,86.300

188.082

It}O. 258

lq2. sRq

)q4. q42

197. P36

1qq.466

201.655

203.86|

PO5.qq5

PO_.O_l

209.q_4

711.739

213.444
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05-15481-I

TABLF. E-XXV VFHICLF VF.LOCITY C_JMP_NENTS -

EXPFNDHD STAC_E TRAJF.CT_RY

(72 -DEGREES L_I;NCH AZIMUTHI

(CONTINUED)

S-If

SPLASH

TIMF XDOT YDOI ZD_T

SEC MISF.C MISEC M/SEC

I 150. 000 -342,341 -64. 531 215.055

1155.0C0 -340,624 -&4. 567 216.5R2

l 160.000 -3_8,_q_ -64. 605 21.8.029

I 165.000 -337._5, ¢ -64.644, 2,1,9.400

I ! 70.000 - 335.9¢9"/ -64.686 ;'20. 702

I 1 75. _CO - 33/+. 61 ] -64. 728 221..q35

l IRO. OCO -3"_ _. 2q7 -64..772 223. ] 03

l 185. OOC, -'_3; _. 0'51 -64. 818 P24.208

I 190. COO -_30. f_'/_ -64. R6 5 225. 250
I l 95. 000 -329. 769 -64. q13 226. 230

1200.000 -_2R. 716 -64.9f_2 227. 151

1205.000 -327o73_ -65. 013 22R. 011

1210.C00 -32_. 81"/ -65.0_5 22R.810

1 210. ?5 3 -_26.7"_4 -65. 069 22R. B_7
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TABLE 8-XXVI

DS-.-15481-I

I,

ALTITUDE, RANGE FROM CAPE KENNEDYt GECDETIC

LATITUDE, AND LONGITUDE - S-IT EXPENCED-STAGE

TRAJECTORY (81 -DEGREES LAUNCH AZIMbTH)

SEP

TIME

SEC

537.62_

540.424

5_5.000

550.000

555.000

560.000

565.000

570.00e
575.000
580.000

585.000

590.000

595.000

600.000

605.000

610.000

615.000

620.000

625.000

630.000

635.000

660.000

645.000

650.000

655.000

660.000

665.000
670.000

675.000
680.000

685.000

690.000
695.000

700.000
705.000

710.000

715.000

720.000

725°000

730.000

735.000

ALTITUDE RANGE LATITUDE LENGITUDE

M NMI DEG DEG

190690.7 861.9 29.619 -66.615

190777.9 852.2 29.618 -66.616

190_80.2 868ol 29.615 -64.113
190_69.5 885.6 29o612 -63°783
I90_74.7 9Q2.7 29°607 -63.652
190955.9 920°0 29.602 -63.121
190892°7 937°3 29.595 -62.791
Ig0785°4 95_.6 29.588 -62.660
190633.8 971°9 29°580 -62°129

190438.C 989°2 29.570 -61.799
190198.0 I006.5 29.560 -61.668

189913.9 1023°8 29.569 -61.138

189585.5 I061.I 29.537 -60.808

189213.1 1058°6 29.526 -60.677
188796.4 1075°7 29o511 -60.167
188335.6 1093.0 29°696 -59.817

187830.7 1110.3 29.480 -59.486

187281°4 1127.6 29°466 -59.156

186688.3 1144o9 29.466 -58°826

186050o8 1162.3 29._28 -58.696

185369.3 1179.6 29.408 -58o166

186643.6 1196.9 29°388 -57°836

183E74.0 1216.3 29.367 -57,507

183060.I 1231.6 29.345 -57°177

182202.1 1248.9 29.321 -56°847

181300.2 1266.3 29.297 -56o5i8

180354.2 1283.6 29.273 -56.188

179366.2 1301.0 29.267 -55=858

178330.1 1318.6 29.220 -55.529

177252.0 1335.7 29.192 -55,200

176130.G 1353.1 29.166 -56.870

176966.C 1370.5 29.134 -54.541

173753.9 1387.9 2g. I04 -5_.212

172500.1 1605.3 29.072 -53.883

171202.3 1422.7 29.040 -53.554

169860.5 I_0.I 29.007 -53.225

168475oi 1457.5 28.973 -52.896

167045.5 1475.0 28.938 -52.568

165572.5 1492.4 28°902 -52.239

164055.4 1509.8 20.865 -51.910

162494.6 1527.3 28.827 -51.582
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05-15481-I

TABLE 8-XXVI ALTITUDE, RANGE FROM CAPE KENNEDY, GEGDETIC

LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE

TRAJECTORY (81 -DEGREES LALNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LCNGITUDE

SEC M NMI DEG OEG

740.000 160890.1 15k4.8 28.788 -51.254

745.000 159241.8 1562.2 28.748 -50.925

750.000 157549.6 1579.7 28.708 -50.597

755.000 155814.1 1597.2 28.666 -50.269

760.000 154034.8 1614.7 28.624 -49.941

765.000 152211°9 1632.2 28.581 -49.613

770.000 150345.4 1649.7 28.536 -69.285

775.000 148435.4 1667.3 28.491 -48.957

780.000 146481.8 1684.8 28.445 -48.630

785.000 144484.8 1702.4 28.398 -48.302

790.000 142444.3 1719.9 28.350 -47.975

795.000 140360.2 1737.5 28.301 -47.647

800.000 138232.9 1755.1 28.252 -47.320

805.000 136C62.4 1772.7 28.201 -46.993

810.000 133e48.2 1790.3 28.149 -46.666

815.000 131591.c 18c7.9 28.097 -46.339

820.000 129290.3 1825.6 28.043 -46.012

825.000 126946.5 1843.2 27.989 -45.685

830.000 124559.7 1860.9 27.934 -45.]58

835.000 122129.7 1878.6 27.878 -45.032

840.000 119656.4 1896.3 27.820 -44.705

845.000 117140°2 1914.0 27.762 -44°379

850.000 I14581.1 1931.7 27.704 -44.053

855.000 111979.0 1949.5 27.644 -4_.726

860.000 1C9334.0 1967.2 27.583 -43.400

870.000 103915.2 2002.8 27.459 -42.749

875.000 101141.9 2020.6 27.395 -42.423

880.000 _8325.8 2038.4 27.331 -42.097

885.000 95467.C 2056.2 27.265 -41.772

890.000 92565.8 2074.1 27.199 -41.446

895.000 89622.6 2091.9 27.132 -41.121

900.000 86637.3 2109.8 27.064 -40.796

905.000 83610.8 2127.7 26.995 -40.471

910.000 805W3.7 2145.6 26.925 -40.147

915.000 77437.7 2163.5 26.855 -39.823

920.000 74295.0 2181.3 26.784 -39.500

925.000 71119.1 2199. I 26.712 -39.178

930.000 67915.4 2216.8 26.639 -38.858

935.000 64692.0 2234.4 26.567 -38.542

940.00C 61460.C 2251.8 26°494 -38.230
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D5-15481-I

T ABL E 8-XXVI ALTITUDEt RANGE FROM CAPE KENNEDYt GEODETIC

LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE

TRAJECTORY (81 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

ALTITUDE RANGE LATITUCE LONGITUDE

M NMI DEG DEG

945.000 58235.7 2268.8 26.423 -37°924

950.000 55C40.4 2285.3 26.352 -37.628

955.000 51S01.g 2301.1 26.284 -37.344

960.OOO 48852.4 2316.0 26.219 -37.076

965.000 45929.9 2329°8 26.159 -36.830

9T0o0OO 43176.0 2342.2 26.104 -36.608

975.000 40629.2 2353.1 26.056 -36.415

980.000 98312.9 2362.2 26.015 -36.252

985°000 36230.0 2369°7 25.981 -36.118

ggo.0G0 34363.8 2375.8 25.954 -36.011

995.000 32686.1 2380°6 25.932 -35.925

1000°000 31162.1 2384.3 25.915 -35.858

1005.000 29757.3 2387°3 25.902 -35.806

1010.000 28441.6 238g°6 25.891 -35°765

1015o000 2Tlq2.5 2391°4 25.883 -35.733

1O2O.O0O 25994.3 2392°8 25.876 -35.707

1025.000 24839.2 2393°9 25.871 -35.688

1030.000 23723.7 2394.8 25.867 -35.672

1035.000 22648.1 2395o5 25.864 -35°660

1040.000 21607.8 2396°0 25.862 -35.651

I045°000 20580.1 2396°4 25.860 -35.644

1050.000 19557.7 23g6.7 25.859 -35.639

1055.000 18549.2 2396.9 25°857 -35°634

1060o000 17565.6 2397.1 25.857 -35.631

1065.000 16617.1 2397.2 25.856 -35°629

1070.000 ID,og._ z_l._ 25.856 -35.627

1075.000 14845.8 2397.4 25.855 -35.626

1080°000 14023.2 2397°5 25.855 -35.625

1085.000 13240.5 2397.5 25.855 -35.62_

1090.000 12494.4 2397.5 25.855 -35.624

1095.000 11780.6 2397°5 25.855 -35.624

II00.000 IIG95.3 2397°5 25.855 -35.623

1105.000 10435_5 2397.6 25.855 -35.623

lllO.00O 9798.1 2397.6 25.855 -35.623

1115.000 9181.1 2397.6 25.855 -35.623

ll20.O00 8583.2 2397.6 25.855 -35.623

1125.000 8003.8 2397.6 25.855 -35.623

1130.000 7441.5 2397.6 25.855 -35.623

I135.000 6895.2 2397.6 25.855 -35.623

1140.000 6364.0 2397.6 25.855 -35°623

1145.000 5_47.C 2397.6 25.855 -35.623
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TABLE 8-XXVl

D5-15681-1
I

ALTITUDE, RANGE FRON CAPE KENNEDYt GEODETIC
LATITUDEt AND LONGITUDE - S-II EXPENDED-STAGE
TRAJECTORY (81 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME ALTITUDE RANGE
SEC M NMI

I150.000 5343.2 2397.6

I155.000 4852.G 2397.6

I160.000 4372.q 2397.6

1165.000 3906.9 2397.6

1170.000 3447.7 2397.6

1175.000 3C00.9 2397.6

I180.000 2563.7 2397.6

1185.000 2135.8 2397.6

I190.000 1716.g 2397.6

1195.000 1306.1 2397.6

1200.000 903.2 2397.6

1205o000 507,9 2397.6

1210.000 llq.6 2397°6

1211.558 -.I 2397.6

LATITUDE LCNGITUCE
DEG DEG

25.855 -35.623
25.855 -35.623
25.855 -35.623
25.855 -35.623
25.855 -35.623

25.855 -35.623

25.855 -35.623

25.855 -35.623
25.855 -35.623
25.855 -35.623
25.855 -35.623
25.855 -35.623
25.855 -35.623
25.855 -35.623
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D5-15481-1

TABLE 8-XXVII INERTIAL VELOCITYt RELATIVE VELOCITYt INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -
S-If EXPENDED-STAGE TRAJECTCRY

{8l -DEGREES LAUNCH AZIMLTH}

SEP

TIME

SEC

537.424

540.424

545.000

550.00C

555.000

560.000

565.000

570.000

575.000

580.000

585.000

590.000

595.000

600.000

605.000

610.000

615.000

620.00C

625.000

630.000

635.000

6_0.000

645.000

650.000

655.000

650.000

665.000

670.000

675.G00

680.000

685.000

690.000

695.000

700.000

705.000

710.000

715.000

720.000

725.000

730.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC M/SEC DEG M/SEC2

7016.3877 6599.6509 .26 0.256

7016.2723 6599.5288 .22 9,256

7016.1364 6599.3854 .15 9,256

7016.0436 6599.2880 .08 9.255

7016.0089 6599,2524 .01 9,255

7016.0322 6599.2786 -.C6 9.255

7016.1138 6599.3667 -.14 9,256

7016.2534 6599,5166 -,21 9,256

7016.4510 6599,7283 -.28 9.256

7016.7068 6600.0020 -.35 9,257

7017,0206 6600.3372 -.42 9,257

7017.3926 6600.7345 -,49 9.258

7017,8228 6601.1935 -.57 9.259

7018.3109 6601,7144 -.64 9.260

7018.8571 6602o2971 -.7l 9.261

7019.4615 6602.9415 -.78 9.263

7020.1240 6603,6478 -.85 9.264

7020,8445 6604.4159 -.92 9.266

7021.6232 6605.2458 -.99 9,267

7022.4599 6606.1376 -1,07 9.269

7023,3547 6607.0911 -1.14 9,271

7024.3077 6608.1064 -1.21 9,273

7025.3187 6609.1835 -1.28 9,275

7026.3879 6610.3223 -1.35 9,278

7027.51_0_ _'I,5229_, -1.42 9,280

7028.7004 6612o7855 -1.49 9.283

7029.9437 6614.1097 -1.56 9,285

7031.2453 6615o4957 -1,64 9,288

7032.60_9 6616.9434 -1o71 9,291

7034.0225 6618.45]0 -1.78 9.294

7035.4983 6620.0243 -1.85 9.297

7037°0322 6621.6572 -1,92 9°301

7038.6241 6623.3520 -I.99 9.304

7040°2743 6625.1085 -2.06 9.307

7041.9824 6626.9267 -2.13 9.311

7043.7488 6628,8066 -2.20 9,315

7045,5731 6630.7483 -2,27 9.B19

7047.4554 6632.7516 -2.34 9.323

7049.3958 6634.8165 -2_41 9.327

7051.39_5 6636.9432 -2._8 9.332
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TABLE

L

8-xxv xx

D5-15481-1

INERTIAL VELOCITY, RELATIVE VELOCITY_ INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATION -
S-IT EXPENDED-STAGE TRAJECTORY

|81 -DEGREES LAUNCH AZIMLTH)

(CONTINUED)

TIME
SEC

740.000

745.000

750.00C

755.000

760.000

765.000

770.000

775.000
780.000

785.000
790.000

795.000

800.000
805.000

810.000
815.000

820.000

825.000

830.000

835.000

840.000

845.000
850.000

855.000

860_000

865.000

870.000

875.000

880.000

885.000

8g0.000
895.000

900.000

905.000

910.000

915.000

920.000

g25.000

930.000

935.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC MISEC OEG MISEC2

7055.565e 6661.3815 -2.62 9.341

7057.7385 6643.6930 -2.6g 9.345

7059.9694 6666.0663 -2,76 9.350

7062.2582 6668.5011 -2.83 9.355
7064.6052 6650.9976 -2.90 9.360

7067.0102 6653.5555 -2.g7 9.365

7069.6732 6656.1750 -3.04 9.371

7071.9943 6658.8562 -3.11 9.376

7074.5733 6661.5989 -3.18 9.382
7077.2102 6666.4029 -3.25 9.388

7079.9052 6667.2686 -3.32 9.393

7082.6580 6670.1952 -3.38 9.399

7085.6686 6673.1836 -3.45 9.406
7088.3369 6676.2327 -3.52 9.412

7091.2631 6679.343[ -3.59 9.618

7094.2666 6682.5145 -3.66 9.625

7097.2875 6685.7468 -3.73 9.631

7100.3855 6689.0394 -3.79 9.638

7103.54C3 6692.3923 -3.86 9,445
7106.7509 6695.8043 -3.93 9.652

7110.0165 6699.2767 -4.CO 9.659

7113.3356 6702.8020 -4.C6 9.666
7116.7066 6706.3845 -4.13 9.676

7120.1256 6710.0184 -4.20 9.681

7,_ =OLL 6713.6976 -4°26 9.689
7127.0810 6717.6135 -6.33 9.696

7130.5948 6721.1520 -6.40 9.503

7134.1016 6724.8869 -6.66 9.510

7137.5547 6728.5716 -6.53 9.516

7140.8776 6732.1288 -4.59 9.520

7143.9246 6735.4138 -4.66 9.523

7146141-63 6738.1466 -4.73 9.522
7147.8990 6739.8735 -4.79 9.520

7147.5989 6739.8208 -6.86 9.530

7146.2563 6736.7288 -4.92 9.589

7136.1499 6728.8759 -6.99 9.796

7120.6707 6713.4533 -5.06 10.389

7093.0663 6686.3083 -5.13 11.821

7048.0152 6641.5196 -5.20 16.731

6977.2232 6570.9927 -5.28 Ig.768
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D5-15481-I

TABLE 8"XXVII INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE_ AND INERTIAL ACCELERATION -
S-IT EXPENDED-STAGE TRAJECTORY

(81 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME
SEC

1150.000

1155.000

II60.ODO

I165.000

ll70.OOO

1175.000
1180.00C
1185o000

1190.000
1195.000

1200.000

1205.000

1210.000

1211.558

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC MISEC DEG MISEC2

630.9563 99.4476 -13.34 ,424

630.3688 96.9988 -13.03 .400

629°7876 94.6745 -12.73 ,378

629.2668 92.6652 -12.44 ,357

628.7821 90.3636 -12.17 .338

628.3302 88.3636 -11.91 .319

627.9085 86.4615 -11.66 .302
427.5147 86.6541 -11.62 .285
627.1472 82.9388 -11.20 .268
626.8046 81.3141 -10.98 .252
626.4851 79.7786 -10.78 ,236
626.1881 78.3317 -10.59 .220
625.9126 76.9730 -10.61 .206
625.8382 76.6045 -10.36 ,209
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TABLE 8-XXVII INERTIAL VELOCITYe RELATIVE VELOCITYt INERTIAL

FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATION -
S-II EXPENDED-STAGE TRAJECTORY

(8I -DEGREES LAUNCH AZIMLTH)

(CONTINUED)

TIME

SEC

945.000

950.000

955,000

960.000

965.000

970.000

975.00C

980.000

985.000

990.000
995.000

I000.000

I005.000

1010.000

1015.000

1020.000

1025.000

1030.000

I035.000

1040.000

1045.000

1050.000

1055.000

1060.000

1065.000

1070.000

I075.000

I080.000

1085.000

1090.000

1095o000

ll00.0C0

1105.000

III0.000

II15.000

1120.000

1125.000

I130.000

1135.000

1140.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC M/SEC DEG M/SEC2

6713.8546 6308.1627 -5.46 38.075

6494.031e 6088.6139 -5.57 51.679

6197.0389 5791.8987 -5.71 67.681

5813.6326 5408.7757 -5.87 84.744

5337.8350 4933.2681 -6.08 102.620

4775.7064 4371.440| -6.35 116.474

6157.8627 3753.8969 -6.69 122,226

3532.0194 3128.4356 -7.11 118.060

2947.6444 2544.5048 -7.65 105.713

2436.1399 2033.5926 -8.B0 90.200

2010.3344 1608.6306 -9.09 73.321

1669.8212 1269.3641 -10.03 57,897

1403.8138 1005.2067 -11.11 45.111

1197.3722 801.4537 -12.31 35.270

1036.7174 644.5810 -13.60 27.738

910.6894 523.6651 -14.94 22.118

810.1684 429.7215 -16.25 17.780

729.6232 357.2277 -17.46 14.321

665.0896 302.0066 -18.49 11.357

617.0912 264.6621 -19.50 7.892

583.4441 262.7805 -20.57 6.176

556.5256 227.1387 -21.43 5.043

533.7510 214.0875 -21.95 4.194

514.1737 202.0753 -22.!0 3.549

497.4752 190.6009 -21.91 3.010

483.5857 179.7975 -21.47 2.524

472°4316 170.0687 -20.91 2.112

463.5205 161.1537 -20.24 1.811

456.5088 153o1021 -19.54 1.528

451.0904 146.0165 -18.86 1.285

446.9290 139.8286 -18.22 1.088

4_.7233 134.4087 -17.63 .933

441.2339 129.6383 -17.C8 .810

439.2602 125.3600 -16.58 .722

437.6534 121°4445 -16.11 .679

436.2741 117.6766 -15.65 .644

435.0856 II4°i171 -15.21 .599

434.0549 110.7906 -14.79 .555

433.1499 107.6834 -IW.39 .516

432.3441 104.7719 -14.02 .482

8-70



TABLE _-XXVlll

B5-15481-1

i

VEHICLE POSIIIEk CFIORDINATES

E XPt NI)ED-STAC-E TRAJECTORY

(81 -J)FGREES I AbNCH AIIMUTHI

- _-lT

SEP

TIMF X Y l

SEC _I M M

537.424

540.424

545.000

5bO.OCO

555.000

560.000

565.000

570,0C0

575.060

580.000

585.000

E90.O00

595°000

600.0C0

_05.000

610. CC0

615.000

_20.000

625.0C0

_30.000

635.0C0

640.000

645.0C0

650.0C0

655.000

_60.000

685.0 r_

670.0C0

675.000

680.000

_85.0C0

690.000

_q5.000

700.000

705.000

710.000

715.noo

72(}.000

725.CC0

730.000

735.000

(_ IC_;78.93_

63C5246.93E

E.296351 ° 125

62 8641 7. 682

_27626_. C6_

6265886° 7EC

6255289. S3E

6244472.25C

6233434. 875

6222t77.25C

(:2 10700.688

_I g9004. 625

6187090.4_8

6174957. 563

6162607.31_

_I 50039.06_

61 37254.31_

61 24252. BTE

6CC7600.62. _

6083951° 75C

60700_7. 250

60 56008. 688

_8L, 1715.37_

6027208. (;36

6012488°563

...#"2 I .J..J _..._

5982410° 188

5967053° [25

5q 51483.81._

5_ 35704,, CCC

5919712°_3e

5Qo3512.25o

=_87101°188

5870481.5CC

5853652. 313

5F3661 5.4_

58 ]9370. OCZ

5_qOlql 7.8"/5
5784258. 125

5766_g2. 688

4782g._98

47961.620

48162.308

48380.274

48596.831

48811.986

49025°716

49238.031

49448°904

49658.347

49866°334

50072.875

50277°945

50481°554

50683.676

50884.322

51083.467

51281o120

51477.25T

51671.888

51864.989

52056°567

52246.60|

52435.097

52622.034

52807.419

53173.47_

53354.128

53533.20[

53710.o71

5_886.5_5

54060.800

54283._45

54404.457

54573.842

547_1.582

54907.680

55072.117

55234.899

55396.005

1803044.422

1823299.656

1854 145. 844

1887790.498

i021 367.141.

195_ 877.45_

198S3]1.500

2021 688.797

2054987.51_

2088215°I0g

212] 367,688

2154446,844

2] 876_,8° 688

2220374.688

2253221.063

2285q80. 250

2318675.469

2351281. 156

2385802.531

2416 240o g69

74_8592.81_

2480859. Z75

2513037°031

2545127.031

2577 125. 781

2609034.5_4

,o..u o'*v. o 13

2672 572. 750

2704199.719

2755732.125

9767166.250

27gHSO_J.438

28 29740. 000

2860877.344

28q1911.750

2922844.563

2953672° ] 25

2984395°7|9

3015011.813

3045521. 625

3075921.531
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D5-15481-1

TABL.E E-XXVIII VFH[£1F PflS[1[C,% COf)RI3INATFS

F XPE Nt3FD-STAGF ]RAJFCTCiR Y

(81 -E, FgRFFS LAUNCH AIIMIJTH)
(CONTINUED)

- S-11

TIME X Y Z
SEC M M M

740.000

745.000

750.0C0

755.000

760. 000

765.000

770.0£0

775.000

780.0C0

785.000

790.000

795. CO0

800. CC0

805. 000

810.000

815.0C0

820.000

825.000

830.000

E35.000

840.(]00

845.000

850.0CC

855.000

860.0(30

_65.000

870.000

875.000

880.00(]

885.CC0

890.000
8q5.000

':)00.000

£05.000

910.000

c IS.000

q20.000

_25.000

9._0. 000

q35.000

g4O. OOO

5748320.563

573004:). 688

57 11561. 125

56_2874.875

5673983.998

5654890.3 ]3

56 35593. C63

56 16094. 125

55 96392,. 563

55 76490.498

5556386.6EE

55 36083.5OC

551557g.75C

5494877° 625

547_g76. OCt

5452877. 125

5431579.938

541 CC86.5E3

53 88396° OCC

5366510.5CC

5344428° 87_

5322153.50C

52 qc6S3.25C

52 77020.43_

52_ 163.¢;38

5231116°250

_201876.25C

5184446.56_

5] 6(]826.25C

513701 8.188

51 1 3022. 125

50/q8842. C6 __

506-4479.625

50 3qg42. 250

5015237.2_C

49q0380. 875

4_j65393. 563

4¢940312.2 5C

4g] 5188.12_ =

48g0102.0C[

4865165.375

55555.441

55713, 188

55869.249

56023.606

56176.265

56327.205

56476.431

566?3. 925

56769° 690

56913. 709

57055.985

57196.501

57835° 259

57472°242

57607.45 %

57740.87&

57872.513

58002.346

58130.379

58256. 595

58380°996

58503. 564

58624.30 3

58743. ] 94

58860. P40

58975.422

59088. 740

59200. 175

5930g, 721

59417. BSI

59523° 045

59626.752

59728,,405
59827. 874

59924. g58

60Ol g. 319

60|10.445

60197.518

60279. %01

60553.946

60418. P_05

3106212.S44

3136 _qI.gB8

BL 66460. 125

3196413.813

5226254.219

3255977.813

32 _55R'_.'750

33l 5074. 625

3344.445° 531

33 73695. 000

3402824. 188

3431 82% 594

Z460712° &06

348 _469° Og_,

3518 100. I%|B

_54_604. ] 56

3574980,. ] 56

3603225.438

3631341o0¢_4

3659323. 688

3687174. 250

3714889.406

37_2470. ] 56

376991B. ]S&

_797219. 375

382_4385.9_4

385141] .@69

_878295.7 19

_905087. 750

39 %1632.781

395ROR2.28]

3984 38Q. _44

4010526° _15

40 36510° 531

4052325. 500

4087g54. ]SR

4113375. g6g

41 58554. C65

41 6% 438. 813

41 87952. 875

42 11. 99t. 500
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TA8L_- 8-XXVII!

D5-15481-1

VFH[C[E PGSITICI_ CCIFIROINATES

EXPFNDFD-STAGF TRAJbCTORY

I/-11 -DEgREFS LAUNCH AZ[MIJTHI

(CONTtNUED)

- S-II

TIME X Y Z

SEC M M 14

$45.000

950.000

S55.000

S60°GCO

965.000

970.000

$75.000

980.000

985°0C0

990.000

$95.000

I(_00°000

1 C05° 000

IOIO. CCO

IC15.000

1020.000

IC25.000
IC30.000

1035.000

I040°000

1C45.000

IC50.0C0

1 C5 5. CCO

IC60.000

I C65. 000

I070.CC0

1075_-000

IC80,000

1C85,000

1090.000

1 C95. 000

I I00.0C0

1105.000

t 110.000

11t5.000

I 120.0C0

1125°000

1 130° 000

1135.0C0

1140° 000

1145.000

4840538. 063

4816428. 125

4793102.93E

477G873. 625

4750086.250

4731097. 315

47 14203.686

4699553.43E

4687110.0[C

46 76673° 875

4667964. 875

4660669.62_

46 54494. 938

464_192. 813

6644571.25C

464C483° 250

46 36821°75C

4633506°625

4630475.625

4627670.625

4625020.063

4622484°563

4620048. 813

4617704.25C

46 15444. 500

46 1"_261.1BE
_i•u I 1144.75C

46CS084.875

46C7073.3-/_

4605102. 125

460_164.188

4601253.563

4599365. 875
45S7497.438

4595645.68_

459_809, 06C

4591986.313

459017h.43_

45 _,8378. 375

458659l. t25

45fl4814.063

6047 O. 190

60503. 207

6051 1 ° 679

6048 8. 358

60425. 328

00314.432

60149° 122

59926. 347

59647. 547

59317.905

58944. 547

58535.210

58097. 168

57636. 475

57157.043

56665.230

56161. I_,3

55 647. 943

55127.329

5460C° 839

54069,. 960

53535.607

52998. 493

5P459. 129

51918. 039

51375. 589

50832° 154

50287°954

49743.225

49198. 066

48652.616

48106.896

47560.,988
47014. 877

46468o619

45922. 182

45375.614

44828.. 872

44281.994

43734. 933

431 87.7_5

4235407.6_5

4258013. 125

4279571. 375

429981 g.688

4318450.688

4335 195.625

4349828. 375

4362268.813

4372601° 625

4381048.438

4387891.500

4393430°'150

4397938. 125

4401639.688

44 04710° £88

4607286.688

4609471 ° 000

4411 365,,063

4412975.438

4414417° 313

4415713,. 125

4416894.875

4417990. 375

4419024.938

4420020.4_8

4420994. 563

4421960.000

4422925.438

4423896.938

4424 878.06 3

442_ 870.313

4426874. 313

4427890.000

4428917° 125

4429955. 313

44 31 004. 500

44 32064. 563

4433 135.1_5

4634215. 625

4435305.563

4436404. _75
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I'15- 15 481-1.

T ASi_E _-XXVl [i VI:::HICI.E POSIIII:k CO(]RI_INAIES
EXPENnED-STAGE TRAJECTORY
181 -DEGREES LAtJNC_.H A711MUTHI
(CONTINUED)

- S-ll

SPI.ASH

TIMF X Y Z
SEC M N t4

I150.000

I155.000

1 160. 000

1165.000

I 170oGCO

llTfi°O00

1 ]RO.CCO
I185.0_0

1190o000

1195.000
1200o0C0

1205.000

1210°000

1211°558

4583O46.438

4581287. 813

4579537.5CC

4577795. IBe

4576060. _75

4574332° 813
4572611.93_

457C897.50C
4569189.12_
4567486.563
4565789° 375

4564097.3"/5

4562410.063

4561885.125

42640. 322
42092. 760
41544.992

40997.05"4

40448.897

39g00.561

39351.g97

38803° 244

3R254.256
37705. 069

37155.639

36606°002

36056.116
35884.6q I

4V,37 511.500

4438626.438

44_U748.g38

4440 878.4_8

4442014.750

4443157.375

444/+ 306. ]25

4445460.56%

4446620. 375
4447785. ] 88
444_g54. 750

44 50128.813
4451307. 125
4451675° 125
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nS-154Al.-1

T ABL F _-XX lX VFHICLE VELI3CIT¥ COMPONENTS

FXPFNI)ED STAGE TRAJFCTORY

(81 -f)EGREES LAUNCH AT|HIJTH)

- S-If

SFP

T IMF XI)CT YDOT 7D[T

SEC MISEC M/SEC MISEC

537°454

540.424

545.0O0

550,000

555.CC0

500,000

565.CC0

570°000

575°000

580.0C0

585.000

590.0C0

_gS.000

600.000

605.0CG

riO.CO0

615.000

_20.000
625.000

_30.0C0

635.000

640.000

665.000

650.0[0

655.000

660.000

665.0C0

670._00

675.000

_80.OCO

685.000

_90.CC0

eqS.OeO

700.000

705.000

710.000

715.0C0

720.0C0

725.000

730.O00

735.000

-1897. 120 44. 153

-1923.81C 4_.987

-1964.464 43.732

-2008.822 43.653

-2053. IC_ 43. 172

-2097.31 g 42.8R9

-2141.45_ 42.605

-2185.524 42.319

-222g.514 42.032

-2273.431 41. 743

-2317. 271 41.45 :_
-2361.03_ 41. I_I

-2404.721 40.8(_a

-2448.331 40.573

-2491.8_1 40. 277

-2535.313 _g.979

-2578.684 3g.680

-2621 .(;7_ 39. 380

-7665. 184 3g. 077

-270_i. 313 38.774

-275L. 357 38.468

-2794. 320 38. 162

-28_7.1S6 37. 853

-2879.9(;0 37. 544

-2Q22.6(;(_ 37. 233

- 2g65.3 l8 _6. 920

-3007. 852 36.606

--9050.29q 36.290

-3092.656 35.c_73

- 3134. 975 3 5. 655

-3177.103 35.335

-3219. 192 35.013

-3261. 188 34. 690

-3303.0G4 34.36&

- 3"444.9C4 24. 040

-3386.623 33. 713

-342X. 24_ 3 3.3_4

-3469.775 33. 054

-351 L.2C_ 32.722

- 3552. 542 32.3,q,9
- 359-_. 77(; 32. fl!> 5

6754. gOl

A747. 229

6735.365

6 722. 173

6708.746

6695.087

_681. 182

6667.046

6652.675

6638.068

6623. 226

6608. 148

6592. 836

6577.7_I_

6561,,506

,$545. 489

_52g.239

0512.753

6496.0_4

6479.O80

;_461. 893

6444. 472

6426.818

6408.979

6 390.80 e)

6372.451_

6 35 3. _65

6335.043

6315.989

6296,701

6277.181

6257.427

e,237.442

6217.222

d, 106.771

6 176. 087

_,155. 170

6 134. 020

bI12.638

(_(.191.0;3
,qO A 9. 176
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TABLE _-XX IX

05-]5481-1
!

VFHICI E VFLCCITY EfIMPONENTS -

EXPFNO,--I-J STAGi: TRAJECTORY

(81 -IsE(;REE.q LAUNCH A7IMIITH)

(CONTINUED)

S-ll

TIME XOOT YD_T IOPT

SEC MISEC MISEC MISEC

740.0C0 -_6_4.91(; _1.719 6047,0_5

745. 000 -3675. q58 ?, 1. 381 5074. 784

750. CCC -3716.8c;_ 31. 042 6002. 239

755. OCO -3757, 737 30. 702 5q7q. 462

750.C00 -379R.475 30. 360 _q56. 451

765.000 -3839.1 CO; 30.017 5(73 _,. 20g

770. OCO -3879.641 2 g. 672 6909.734

775.0C0 -_q20.068 2q. 326 5886. 027

780.000 -3<_60.391 28. q7g 5862.086

785.0C0 -4000.6C6 28.630 5 E%T.g 14

790.0C0 -4040.716 28.2riO 5213.50fl

795.000 -4080. 717 27. 928 5 78R. 270

800.COO -4120o611 27. 575 576 3.998

_05. OCO -4160. 393 27. 220 5738. _g4

810. CCO -4200° 067 26. 864 5 7] 3. 557

815. 000 -4239, 627 26. 506 5687. g87

820.000 -4279.077 26. 147 5662.182

@25 .OCO -4318.411 25. 787 5636. ] 45

fl%0.000 --435 7.633 25./+25 5609.873

835.000 -4396.726 25. 062 5 58 _. _6H

540. 000 -4435.72_ 24.6q7 5 556. 625

8_5. 000 -4474.58 c. 24. 331 5 529. 648

E50.OCO -4513.335 23.q63 5502.'_31

855.000 -4551. _55 2 3. 594 5474.974

860. O00 -4590. _45 23.22 3 5 _47.271

o_5.000 -4628 7c,_ 22. H5i 5419 917i_'J " "

870.0C0 -4667.004 22. 476 53qi.099

P75. O(_O --4705. 043 27.09@ 5 _6H. 601

880. OCO -4742. 885 21.71R 5 333. 785

885.0C0 -4780. 473 21. 334 _ 304. 598

890.(]00 -48[7.7Cc_ 20. 942 5 274.932

Pq5. OOO -4854. 395 20. 539 5244. 587

gOB. OCO -4_,qO. 217 20. 118 5 2l B. 236
£05. 000 -4924.627 1g.664 5 180. 332

(JlO. CCO -4956. 732 lq. 158 5144.q82

15. 000 -4c)_5.2c_5 18. 570 5 105.qg0
(720.000 -5008.2ql I7.85"_ 5(A6 1.404

_25. 000 - 5022.6_8 1 6. 936 5Of) t}.37 %

(;30.000 -5024.17(:: ]5.71:, 4_42.866

c, 35. 000 -5006.731 14. 055 4 859-4_,4

9:_0.(]C0 -4962.471 11.766 4"751.048
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D5-154PI-I

TABLE 8-XX IX VFH|C! E VELCCII¥ COMPC, NFNTS

FXPFNDED STACF TRAJECTORY

(HI -OEGREFS LAUNCH AZIMUTH|

(CONTINUED)

- S-II

T i MF XD[]T YI) OT 7 |)f_]

SEE M/SEE M/SeE MISFC

&45.000 -4881.642 8. 625

_50.000 -4753.2 IC 4.374

c.55.0C0 -4566.422 -1:232

¢]6C,.0(]0 -43[ 3,,5 [4 -8. 364

_65. 000 --3988°885 -17. 139

_70.000 --_595. 745 --27.'.60

& 75. CC0 - 3155.82@ -38. 792.

_80. OCO -2704° 4CC -50. 292

c.85.CGO -2278. 858 -61. 075

_90. COO -I 903.67=_ -70. ':;70

S_5.0C0 -I 589.61=. -78.53_3

IGOO. 000 - 1337° 525 -84. gT,q

IC05.060 -1140.117 -90.060

I C 10. CC0 -986. 544 -q4. 067

1015. 000 -866.5 E£ --9 T. 235

1 C20. 000 -771. 825 -99. 759

1C75.0C0 -695.21C -10]. 796

lC30.000 -632.6(_4 - I0_. 4_,0

16_5.000 -581. 383 -104.761

] C40.GO0 -543.4 ]7 -105.778

IC45.f)00 -517.82"/ -106. 548

ICS0oGC0 -496.75_ -] 07. ib6

1055. G{_O -477. 754 -] G 7. 666

1 C60. OC,O -460. t 51 - 108.0t_0

1 C6 5. 000 -443. _E6 -10H. 366

I eTO-_ OCO -429.5c? -lO_. 59S

I C 75. CCO -417.32_ -I C_I. 77 1

I080.0C0 -406.8_3 -108._! )B

1 C_5. C00 -398. ()C3 -108. 992

1 og0. C,CO -%90.6cj2 -i 0g. 06

IC95.0C0 -384.67] -]0O. llR

] ]00°CC0 -37q.6P3 -10g. th3

1 105.0C0 -- =-375.512 -109.202

1110.000 -371.943 -109.237

1 ] 15.0C0 -36R. RCF -109. 269

1 120. CO0 -365.8_7 -1CO;. 300

I 125. OC0 -363.21E -10g. 330

1130.0C0 -366.761 -ICG. 3_I

1 135.CC0 --_5_,4g c, -lu9. 303

I 140.0C0 - -356.4C2 -10g. zt26

1145. CCO -354.44_ - ] G9° 46()

%609. 266

4424. 865

4189.4(]0

3HqT.b73

546.96 g

3 142. ,q07

270_._25

2271 °310

1 FoR.t04

1228. 170

ggt_. C47

814.C74

671. ggB

5o0.684

472.958

l, o3. 352

348.406

305.5¢54

272.600

246. 799

22_.86P

21 2.24_

202. 383

] 96. 506

I(; _. ,'.70

197.868

I_93. 575

195.230

197.357

199.668

202.028

204. 335

70b.5_0

20 _. 762

2] (;._9

21 _.IIB

217.095

218.917

220.6_6
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[)5-15481-1

TAB1 E 8-XX IX VFH[CI F VELCCITY COMPOI_ENTS -

EXPENDFO STAGF TRAJECTOI_Y

181 -OF_RFES I.,_LINCH A/IMUTH)
(CONTINUED)

S-[I

SPI. ASH

TIMF XD_T YD_T ZD_T

SEE M/SEC M/SEE M/SEE

IlSO. OCO

1155.0C0

1160.000

1165.C00

1170.000

1175.0G0

1180.000

I185.000

1190.000

1195.000

1200.000

1205.000

1210. CC0

1211o558

-352° 61] - ] 09.496 222. 260

-350. 882 -109. 532 223°7S7

-349. 247 -109° 570 225. 252

-347.6¢_ I_ -I 09° 609 22h. 631

-346. 230 -109o 649 227°_ ._9

-_44° 8_7 -I 09. 689 2,'9. ] 78

-343° 516 -109.731 230° T_51

-342. 265 -109°774 231.459

-341. 081 -109. a17 232. 505

-339.9_4 -I 09. 861 233. 489

-3,58° 911 -I 09° 906 234.4 ] 3

-337. 924 -109.952 235. 276

-337° Off -I 09. 998 256. C78

-336. 753 - I ] 0,, (31 2 236° 2 q].
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05-15481-1

TA8LE 8-XXX ALTITUDEt RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE
TRAJECTORY {90 -DEGREES LAUNCH AZIMUTH)

SEP

TIME ALTITUDE RANGE LATITUDE LCNGITU_E

SEC M NMI DEG DEG

537.424 190051.4 842.0 27°420 -64.792
540.424 190127.1 852.4 27.392 -64.600

545.000 190212.1 868.3 27.350 -64.308

550.000 190263.3 885.6 27.303 -63.988

555.000 190270°4 902.9 27.255 -63.66g
560.000 190233.8 920°2 27.206 -63.350

565.000 190153.3 937°5 27.157 -63.031
570.000 190C29.G 954°8 27.107 -62°713

575.000 18gG60°8 972ol 27.055 -62.395
580.000 189648°9 989.4 27°004 -62.077

585.000 189393ol 1006.7 26.951 -61°759
590.000 189C93.6 1024o0 26.897 -61.442

595.000 188750°1 1041°3 26.843 -61.125

600.000 188363.0 I058.7 26.788 -60.808
605.000 187932°0 1076o0 26.732 -60.492
610.000 187457.3 1093.3 26.675 -60.176
615.000 186938°6 1! 0.6 26.617 -59.860
620.000 186376.3 II_8.0 26.559 -59.544

625.000 185770.2 I145.3 26.499 -59.22g
630.000 185120.4 1162.6 26.439 -58.914
635.000 184426.9 1180.0 26.379 -58.600

640.000 183689.5 I197.3 26.317 -58.285

645.000 1_2908.6 1214o6 26.255 -57.971
650.000 182C83.7 1232.0 26°1gl -57.657

655.000 181215.4 1249.3 26o127 -57.344

660.000 180_03_4 1266.7 26.C63 -57.030

665.000 179347.6 1284.1 25.997 -56.717
670.000 178348.2 13G1.4 25.931 -56.405

675.000 177305.2 1318o8 25.863 -56.092

680.000 176218.6 1336.2 25.796 -55.780

685.000 175088._ 1353.6 25.727 55°468

690.000 173914.7 1371.0 25.6;7 -55.156
695.000 172697.4 1388.4 25.587 -54.845

700.000 171436.6 1405.8 25.516 -54.534

705.000 170132.3 1423.2 25.444 -54.223

710.000 168784.4 1440.6 25.371 -53.912
715.000 1673g3.1 1458ol 25.298 -53°602

720.000 165q58.3 I_75.5 25.224 -53.292

725.000 164_80.2 1493.0 25.1_9 -52.982

730.000 162958.6 1510.4 25.073 -52.673

735.000 161393.7 1527.9 24.997 -52.363
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D5-15481-I

TABLE 8-XXX ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE
TRAJECTORY (9C -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUOE LONGITUDE
5EC M NNI DEG DEG

740.000 159785.4 1545.4

745.000 158133.9 1562.8

750.000 156438.9 1580.3

755.000 154700.8 1597.8

760.000 152919.5 1615.3

765.000 151_94.9 1632.9

770.000 149227.2 1650.4
775°000 147316.4 1667o9

780.000 145362.2 1685.5

785.000 143365.3 1703.1

790.000 141325.0 1720.6

795.000 139242.0 1738.2

800.0O0 137116.0 1755o8

805.000 134946.9 1773.5

810.000 132735.1 1791.I

815.000 130480.3 1808.7

820.000 128182.7 1826o4

825.000 125842.3 1844.0

830.000 123459.2 1861o7

835.000 121C33.4 1879.4

840.000 118564.8 1897.1

845.000 116053.9 1914.8

850°000 I13500.2 1932.6

855°000 110904.1 1950.3

860.000 108265.3 1968.1

R____.v_.nnn IC5584.3 i985.9

870°000 I02_60.8 2003.7

875._190 100095.2 2021.5

880°000 97287.3 2039.3

885.000 94437.2 2057.2

890.000 91545.2 2075.0

895°000 88611.6 2092o9

900.000 85636.5 2110.8

905.000 82620.8 2128.7

910o000 79565.5 2146°6

915.000 76472.2 2164.4

920.000 73343.3 2182o3

925.000 70183.3 2200°1

930.000 66997.3 2217.8

935.000 63794.7 2235.3

940.000 60587.3 2252.5

24.920 -52.054

24.842 -51.745

24.763 -51.437

24.683 -51.128

24.603 -50.820

24.522 -50.512

24°440 -50.205

24.357 -49.897

24.274 -49.590

24.190 -49.283

24.105 -48°977

24.019 -48.670

23.933 -48.364
23.846 -48.058
23.758 -47.752
23.670 -47.447

23.580 -47.141

23.490 -46.836
23.399 -46.531

23.308 -46.227
23.215 -45.922
23.122 -45.618

23.028 -45o314

22.934 -%5.010

22.838 -44.706

22.742 -44°402

22.646 -44°099

22.548 -43.796

22.450 -43°493

22.351 -43.190

22°25I -42.887

22.151 -42°585
22.050 -42.283
21.948 -41.981

21°846 -41°680

21.743 -41.379

21.639 -41.080

21.536 -40o781
21.432 -40.485

2"1.329 -40.193

2!.226 -39.904
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D5-15481-I

TABLE 8-XXX ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE
TRAJECTORY (90 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LONGITUDE

SEC M NMI DEG DEG

945.000 57392.7 2269.6 21.126 -39.623
950.000 54233.1 2285.8 21.028 -39.351
955.000 51136.7 2301.6 20.934 -39.091
960.000 48136.8 2316.1 20.865 -38.868
965.000 45271.3 2329.5 20.763 -38.625
970.000 42581.0 2361.5 20.690 -38.626
975.000 _0101.0 2352.0 20.626 -38.254
980.000 37E49.8 2360.7 20.572 -38.109
985,000 35825.7 2367.9 20.528 -37.990
990.000 34009.0 2373.6 20.693 -37.896
995.000 32370.9 2378.2 20.665 -37.821

1000.000 308?6.9 2381.8 20.463 -37.762
1005.000 29493.7 2384.6 20.425 -37.716
I010.000 28193.4 2386.7 20.412 -37.679

1015.000 26955.5 2388.5 20.401 -37.651
1020o000 25765.9 2389.8 20.393 -37.629
1025.000 24618.0 2390.9 20.386 -37.611 •

1030.000 23509.9 2391.7 20.381 -37.598
1035.000 22441.7 2392°3 20.377 -37.587
1040.000 21405.4 2392.8 20.376 -37.579
1045.000 20378.3 2393.2 20.372 -37.573
1050.000 19357.9 2393.5 20.370 -37.568
1055.000 18353.4 2393°7 20.368 -37.564
1060.000 17375.8 2393.9 20.367 -37.562
1065.000 16435.2 2394.0 20.367 -37.560
"_,_,_.vuu_ 15536.7 2394. i Z0.366 -37.558
1075.000 14680.9 2394.2 20.366 -37.557
1080.000 13866.5 2394.2 20.365 -37.556
1085.000 13091.3 2394.3 20.365 -37.556
1090.000 12351.9 2394.3 20.365 -37.555
1095.000 11644.2 2394.3 20.365 -37.555
II00.000 10964.3 2394.3 20.365 -37.555
1105.000 10309.2 2394.3 20.365 -37.555
III0.000 9676.0 2394.3 20.365 -37.555

1115.000 9062.9 2394.3 20.365 -37.554
I120.000 8468.7 2394.3 20.365 -37.554

1125.000 7892.7 2394.3 20.365 -37.554
1130.000 7333.7 2394.3 20.365 -37.554
1135.000 6790.6 2394.3 20.365 -37.554

1140.000 6262.4 2394.3 20.365 -37,554
1145.000 5748.0 2394.3 20.365 -37.554
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95-15481-1

TABLE 8-XXX ALTITUDEe RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE_ AND LONGITUDE - S-II EXPENDED-STAGE
]RAJECTORY (90 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME
SEC

1150.000
1155.000
1160.000
1165o000

1170.000
I175.000
II80.OO0
1185.000
1190.000

I195°000
1200.000
1205.000
1210.000
1210.596

ALTITUDE RANGE LATITUDE LONGITUCE

M NMI DEG DEG

5246.9 2394.3 20.365 -37.554
4758.2 2394.3 20.365 -37.554
4281.3 2394.3 20.365 -37.554
3815.6 2394.3 20.365 -37.554

3360.5 2394.4 20.365 -37.554

2915.6 2394.4 20.365 -37.554

2480.4 2394°4 20.365 -37.554

2054.3 2394.4 20.365 -37°554

1636.9 2394°4 20.365 -37.554

1227.9 2394.4 20.365 -37.554

826.6 2394°4 20.365 -37.554

432°6 2394.4 20.365 -37.554

45°7 2394.4 20°365 -37.554

.C 2394.4 20.365 -37.554
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. •

D5-15481-I

TABLE 8-XXX I INERTIAL VELOCITY9 RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -
S-II EXPENDED-STAGE TRAJECTORY
(90 -DEGREES LAUNCH AZIMUTH|

SEP

TIME

SEC

537.424
540.424
545.000
550.000
555.000
560.000
565.000
570.000
575.000

580.000

585.000
590.000
595.000
600.000

605.000
610.000
615.000
620.000

625°000

630.000
635.000
640.000
665.000
650.000
855.000

660.000

665.000

670.000
675.000
680.000

685.000
690.000
605.000
700.000

705.000
710.000

715.000

720.000

725.000

730.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC MISEC OEG NISEC2

7022.6370 6602.1407 .25 9.257
7022.5311 6602.0352 .2I 9.257
7022.4096 6601.9167 .14 9.257

7022.3319 6601.8459 .07 9.257

7022.3120 6601.8365 -.00 9.257

7022.3495 6601.8883 -.07 9.257

7022.4447 6602.0014 -.14 9.257

7022.5976 6602.1758 -.2I 9.257

7022.8080 6602.4115 -.28 9.258
7023.0760 6602.7084 -.36 9.258

7023.4017 6603.0667 -.63 9.259

7023.7850 6603.4861 -.50 9.260

7024.2258 6603.9670 -.57 9.261

7026.7244 6604.5091 -.66 9.262

7025.2806 605.1125 -.71 9.263

7025.8944 66C5.7770 -.78 9.264

7026.5657 6606.5028 -.85 9.266

7027.2047 6607.2900 -.92 9.268

7028.0813 6608.1382 -l. OO 9.269

7028.9255 66C9.0477 -1.07 9.271

7029.82?2 6610.0185 -1.14 9.273

7030.7867 6611.0505 -1.21 9.275

7031.8037 6612.I437 -1.28 9.277

7032.8782 6613-298! -!.35 9.280

7034.0104 6616.5137 -1.42 9.282

7035.2003 6615.7905 -1.49 9.285

7036.4678 6617.1285 -1.56 9.287

7037.7528 6618.5277 -1.63 9.290

7039.1154 6619.9880 -1.70 9.293

7040.5356 6621.5096 -1.77 9.296

7042.0135 6623.0922 -1.84 9.299

7043.5_00 6624.7361 -1.91 9.303

7065.142C 6626.4410 -1.98 9.306

7046.7927 6628.2072 -2.05 9.310

7068.5009 6630.0343 -2.12 9.313

7050.2667 6631.9227 -2.I9 9.317

7052°0900 6633.8721 -2.26 9.321

7053.9711 6635.8826 -2_33 9.325

7055°9006 6637.9542 -2.40 9.329

7057.9059 6640.0869 -2.47 9.334
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D5-15481-1

TABLE 8-XXX! INERTIAL VELOCITYt RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATION -

S-II EXPENDED-STAGE TRAJECTORY

(90 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

SEC MISEC M/SEC OEG NISEC2

740.000 7062.0709 6644.5353 -2.61 9.343

745.000 7064.2397 6646.8510 -2.68 9.347

750.000 7066.4662 6649.2279 -2.75 9.352

755.000 7068.7502 6651.6655 -2.82 9.357

760.000 7071.0918 6654.1642 -2.89 9.362

765.000 7073.4907 6656.7238 -2.96 9.368

770.000 7075.9473 6659.3445 -3.02 9.373

775.000 7078.4614 6662.0259 -3.09 9.378

780.000 7081.0330 6664.7683 -3o16 9.384

785°000 7083.6619 6667o5714 -3.23 9.390

790.000 7086.3483 6670.4353 -3.30 9.396

795.000 7089.0920 6673.3599 -3°37 9.402

800.000 7091.8931 6676.3451 -3.63 9.608

805.000 7094.7513 6679.3908 -3.50 9.414

810o000 7097.6667 6682.4969 -3.57 9.420

815.000 7100.6389 6685.6634 -3.64 9.427

820.000 7103.6680 6688.8899 -3.70 9.433

825°000 7106o7534 6692.1760 -3.77 9.440

830.000 71C9.8948 6695.5214 -3.84 9.447

835.000 7113.09l! 6698.9249 -3.91 9,454

840.000 7116.345 6702.3856 -3.97 9.461

845.000 7119.6440 6705.9019 -4.04 9.468

850°000 7122.9966 6709.4714 -4.11 9,476

855.000 7126.3948 6713.0896 -4.17 9.483

860.000 7)29=83!3 6716.7495 4.2_ 9._90

865,000 7133.2964 6720.4410 -4.30 9.498

870.000 7136.7725 6724.1467 -4.37 9,505

875.000 7140.2265 6727.8334 -4.44 9.511

880.000 7143.603g 6731.4466 -4.50 9.517

885°000 7166.8099 6734.8915 -4.57 9.52!

890.000 7149o6637 6737°9873 -4.63 9.522

895.000 7151.8281 6740_3967 -4.70 9.520

900.000 7152.7838 6741.6002 -4.76 9.521

905.000 7151®5947 674C.6617 -4.83 9.54[

910.000 71_6.g222 6736.2422 -4.89 9.631

915.000 7!36.7663 6726.3417 -4.96 9.923

920.000 7117.9869 6707.8193 -5.C3 10.709

925.000 7086.0130 6676.1035 -5.10 12.496

930.000 7034_4201 6A2_.7688 -5.17 15.933

935.000 6954.5646 6545.1702 -5.25 21.622

885



D5-15481-1

TABLE 8-XXXI INERrIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-II EXPENDED-STAGE TRAJECTORY

(90 -DEGREES LAUNCH AZIMLTH)

(CONTINUED)

TIME

SEC

945.000

950.000

955.000

960.000

965°000

970.000

975.000

980.000

985°000

990.000

995,000

I000.000

_005.000

1010=000

1015.000

1020.000

1025.000

1030o000

1035,000

1040.000

1045,000

1050.000

1055.000

1060.000

1065.000

1070.000

1075o000

1080.000

1085.000

1090.000

1095.000

II00.000

1105.000

1110.000

1115.000

1120.000

1125.000

1130.000

1135.000

1140.000

VINERTIAL VRELATIVE PATH ANG INERTIAL A(C

M/SEC MISEC DEG MISEC2

6663,6999 6256,8081 -5,64 41,367

6425,3669 6016.7151 -5,55 55,508

6107,8106 5699.3866 -5,70 71,733

5703,5635 5295,3697 -5,87 88,924

5207.6050 4799,5758 -6,10 105,950

4632.0197 4226,1603 -6.38 117,986

4011,7766 3606.0085 -6,73 121,377

3395,6924 2988,0067 -7,18 115,166

2829,9785 2422.3810 -7,76 101.976

2339.6293 1932,1868 -8,42 86.018

1935,3837 1528.2761 -9.26 69,530

1613,8841 1207.6636 -I0,19 54.776

1363.3321 958,1768 -11,28 42,728

1168.7320 765.6762 -12,48 39,667

1017.1799 617,3320 -13,76 26o371

898.0309 502.7364 -15,05 21,163

802,9115 413,6359 -16,29 16,996

726.7505 344.9451 -17°40 13o693

666.0112 292,9041 -18,34 10,710

622.3742 259,5600 -19,30 7.670

590.9621 239.3501 -20.28 5,916

565.5075 224.4251 -21,01 4,857

543,8883 211,6636 -21,40 W,065

525.3208 199,7483 -21,43 3.417

509.5883 i_B.3887 -21.16 2,910

496,6086 177.7737 -20,67 2,431

486.2436 168o2462 -20,08 2,051

477.9741 159,6767 -19,40 1.752

471.5045 151,6153 -18,71 1o475

466.5190 144o7155 -18.05 I,241

462°6927 138,6904 -17.43 1,053

459°7422 133,4066 -16.86 .905

457o4461 128.7485 -16o34 .789

_55.6173 124,5543 -15. e6 ,704

454_I141 120,6780 -15.41 ,671

4_2,_186 116.9458 -14._7 ,633

_51.7c2c 113.4323 -14.54 ,588

450.7317 110.1509 -14,15 ,545

449.8773 107.0848 -13.77 ,507

449.1147 IC4.2C95 -13.42 .473
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D5-15481-1

TABLE 8-XXXI INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACEELERATICN -
S-II EXPENDED-STAGE TRAJECTORY
(go -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

SPLASH

TINE VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEE _/SEC N/SEE DEG N/SEC2

1150.000
1155.000
1160.000

1165.000
1170.000
1175.000
1180.000

1185.000
I190.000
1195.000
1200.000
1205.000
1210.000
1210.596

447.7970 98.9458 -12.77 .417

447.218q 96.5230 -12.46 .393

446.6841 94.2226 -12.18 .371

446.1875 92.0355 -11.90 .351

445.725C 89.9543 -11.64 °332
445.2q36 87.9743 -11.39 .314

444.89G9 86.0912 -11.16 .296

444.5148 84.3023 -10.93 .279

444.1637 82.6051 -10.72 .263

443.8369 80.9981 -10.52 .246

443.5312 7q._804 -10.32 .230

443.2475 78.0510 -10.14 .215
442.9842 76.7096 -9.97 .199
462.9616 76.5938 -9.96 .207
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TABLE 8-XXXII

05-15481-t

VFHICI.F POS[TIGN COOROINATES

E XPFNDEO-STAGE TRAJECTORY

190 -_EGRFES LAUNCH AZIMUTH}

- S-II

SEP

TIME X Y Z

SEC M M M

537°424

540.424

545.000

550°000

555°000

560.000

565. 000

570. CC0

575.0C0

580.000

585.0C0

590.000

595.000

_O0,OCO

605.000

etO.OCO

elS°CO0

620°0G0

625.000

_30.000

635.000

_40°000

645.000

650°000

655.000

660.000

665°000

670.000

675.000

680.0C0

685.0oo

690.000

_95.000

700.000

705.0C0

710.000

715.000

720.0C0

725.0C0

7_0.000

7_5.000

630964,1. 813

453 C 38P,4,,, (;38

6294951.125

6284976.250

e274780.125

('264362,315

6253724.1Be

6242865, 063

_.231786. 188
62204.87.188

62 08969.18E

61(;7231.813

6185276°250

6173101.938

616C710.375

6148100,.813

6135274° 6fiF.

61 222"41.438

61 08972.5£C

6095497. 188

6081807.0CC

6067901.250

6053781.50C

6039447.0CC

6024899,,375

6Ole137.875

5995164,063
5979977.25C

5964579.063

5948968.68P

_g33147.87_

5917115.813

5900874. I88

5884422. 188

5867761.625

5850891.5E3

5833813.875

58 16527.688

57q9034.813

5781_34°375

576342.8.188

16037.687

1601 6.740

15984°602

15949.216

15913°554

].5877.614

15841.400

1 fi804. 909

15768. 146
15731,10B

15693.79g

15656.216

15618.364

15580.740

15541.B49

15503. 187

15464.258

15425.06 1

15385.6OO

15345° 871

1.5305.878

15265.621

15225. I01

151_4.317

15143° 274

l_lr),l.o_'v.... _ 71.I#

15060.402

15018. 576

14976.493

14934 ° 150

14fl91.551

14848.695

14805. 584

14762. 217

t4718°597

14674.722

14630.595

14586.215

14541° 586

14496. 704

I'%45 ].° 574

1808446.438

1829714.531

1859580. 234

18 93246. 000

19 26 94.4.70"_

1960374° 875

1993835.625

2027227.453

2060546o531

20g3 794. 313

2126966. ¢338

2160065° g38

2193087°438

2226032. go6

2258898° 594

22916fl5. g38

232_391. 125

2357015o531

2389555°469

2422012°375

2454382.438

2486667.031

25 |8862°53|

2550970.250

2582986° 500

2& i4912.656

Z 640744. ¢J69

207_'_84.781

2710128.500

2741677. 375

2-(7_ 127.81B

2804481.094

2835793°563

2866886° 563

2897936.438

2928884. 563

2959727.219

29g0465.688
k

3021096°406

3051620.656

7082034. 813
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D5-15681-1

TABLE 8-XX Xl ! VFHICLF POSllIrN CO(]RDINArES

EXPE NDEO-STAGE IRAJECTORY

190 -DFI;RFES LAUN6H AZIMUTH)

(CONTINUED)

- S-II

TIME X Y Z

SEC M M M

740.000

745,000
750.000

755°000

760.000
7_5.000

770.000
775. 000
780.CC0
785. 000

790°000
795.000
800.000

e05.0CO

810°000
elS.00O

820.0C0

825.000

830.000

P35.000
F_40.OO0

845.000

850.0C0

855.000

860.060
865.000

870.0C0
f375.000
880,,000

t:85.OCO
890. 000

•::=95.OCO

900.000

q05°OCO

910.000

qlS.000

q20._CO

$25.000

930.0C0

q35°000

940. OCC

5"745315.438
5726998.0_.3
5708475.0CC
568S748. 250
567£816.93_

565168_.00C
5632345.3"/5
5612R00,25C
5593064° 50C

5573L22.250
55 52978.63_
5532635.25£
5512091,563
5491349.625

5470_08°2EC
5449269.68_

5427932.87_

54G6400.00C

5_ 86670.00C
5362745. 065

5340624.188
5318309.688
5295800.3 I_

5273098.563
5250203,,250
5227116.875

5203838.375
5180370.313
51 56711.93_

51 32866.188
5108833,,000
5084616.75C

5060219.5_:3

50 35DJ,_9.g_ 8

501C916°5CC

4g86037.625

4961036° 875

4935955°625

4910851= 31_

Z,_ fl §.t;l 3,_ 06_
4 [_6Cg#,2 ° 668

14606.193
14360. 566
14314.689
14268.568
14222° 198
14175.584
14128.724
16081.622
14034.274

13986.686

1393fl. 854

13890.783
13862.469

13793°g17

13745. 125
13696.095

13646° 826
] 3597. 322

13567. 578

13497,,,601
13447° 386
13396°938

13346. 252

13295.33_

1 3244. 175
1%1o9 9D,-,

13141,, 147
13089.268
13037. 132

12984.727

12932.021
12878.965

12825.458

1.2771° 364
12716. 341
12660.016

12601.675

12540.245

12474.095

124000 839

12317.066

31 12340. ] 88
3142533. 125
317261 4. q06
3202581.969
3232435. 563

3262 172.094

32917q2. 750
3321 294.06;3

3350677. 219

3379938.688
3409079. 688
3438096. 688
3666990.866
3495758.656
3524401.31,'3
3552915.346

3581 301°781

3609557.28|,
3637682.906
3665675,. 1 88
3693535. 250
3721259.688

3748 84g.438

3"776 7301° 189
3803 615.875
38 "307q0, 031

3857824.563
3884715.875
391. 1464.625

3938066. 813

3964522. 219
39(_0025.56_
40|6q74. 156
6342958.150
4068770.000

4094 388.9_8
4.119791. 719

4144937.344

4.160770. 156

4-1942O5. 156
4218 123. 250

8-89



05-15481-1

TABLE _-XXXII VFHICtE POSIIICh CO{]RDINATES

FXPENOFD-STA_F TRAJECTORY

190 -DEGREES LAUNCH AZIMUTHI

(CONTINUED)

- S-II

TIME X Y Z
SEC M M M

_45.000

_50.0C0

&55.000

960.000

_65o000

_70.0C0

_75.000
_80°000

_85.000

990.000

q95.000

1000.000

1C05.000

IOIO. OCO

1C15.000

IC20.000

IC25.000

1030°000

1035.0C0

1C40.000

I045.000

1050.000

1055.000

1660.000

IC65.000

1C70.000

.iC_5.000

1080.0C0

1C85.000

1[90.C00

IC95.000

110O.CO0

l]05. OCO

1110.000

II15.000

1120.CG0

1125.000

II30. COO

1135.C00

l]4OoC00

4836471. 815

4812561. 250

4789508.688

4767630. 313

4747273. 750

4728783.313

4712423. 063

46_8297. 063

46 86327. 938

4676294. 500

6667910. 188

46 60866.1 88

4654880.750

4649720.125

44545204, 250

4641195.75C

46 37595.0CO

4634326.375

4631330.438

46 28546.625

4625905. 875

46 23375.938

46 2cg43. 813

46 18601.5C G

46 16342.43_

46 14158.QGC

461 2038, 188

4609973.25(2

4607055.063

46C 5975. 563

46C4028. 125

4602106.93_

46(]0207. 938

45S}_327.438

45_463.3 ]_

4594613.8]_

4592778.5 13

4590955°]88

45 8E14-_.7 50

4527342o_38

45_5552°125

12218.120

12097.888

I1948,827

11762.253

11528.812

11239.200

10886.564

10468.421

9987.458

9450.188

8865.016

8240.749

T585.499

6905. 880

6207° 140

5493. 217

4767.150

4031.232

3287.408

2537. B68

1782.858

1024.831

263.944

-4[?9. 350

-I 264° 55 9

-2n3!_ 356

-Z799.344

-3568.306

-4337.968

-5108.220

-5878.879

-5649o914

-7421.201

-8192.75b

-8964.491

--9736o _9

-19508° 562

-112_0.883

-_053.549

-I _26o01.9

-13598.854

8-90

4241 381.750

4263767. 000

_285038° 875

4304926.063

4323139.81]

_339406. B75

4353537.875

436'_ 492,500

4375390° 250

4383469. 875

4590017. 56_

4395327.250

4599659.625

440_ 22 8.250

4406198. 188

4408697.063

4410822.438

4412652.313

4414_250.438

44 ] 5669.81._

441 6950. 125

44 la 122. ] 88

44192] 3.250

44202_48.800

4421 247.500

44 _" 228.56_
_..¢.

4423202. 750

4424 178.313

4425 160.750

442615_. 188

4427 i57. 000

4428172.5£3

4429 199. 625

4430257.938

4431287. 125

443234.7. _13

4433418. 250

4434499. 625

44 35 590.688

4435A91. 125

4457 90o18S



_LL---

T_ALE 8-XXXI ]

OS-15481-1

VEHICIF P[}SIIICI_ CC}DRDINATF_S

EXPENDED-STAGE TRAJECTORY

(gO-DF.GRFES LAUNCH AZIMUTHI

(CONTINUED)

- S-If

SPLASH

TIMF X Y Z

SE6 M M H

1150.000

1155.000

1160.000

1165.C00

1170.000

1175.C00

1180.000

I185.000

1190.000

1195.000

1200.000

1205.000

1210.000

1210.596

4583770.625

4581997.87E

4580233.375

4578476.813

4576727.567

4574985=4B8

4513249.9_8

4571520o813

456q797.62_

4568080.12_

4566367.938

4564660.750

4562q58.250

4562755.563

-14371. 856

-15145.02 1

-15918. 398

-1669 I. 926

-17465° 666

-18239° 562

-Ig013o 674

-19787° 945

-20562°436

-21337.086

-22]11.959

-2_886°994

-23662.252

-23754. 703

4438917.500

4440042. 500

4441 174.938

6642314.188

4443460.. 063

4444612.18F_

6445770. 250

4466933.875

4468 102.75(]

444'9276. 625

445O455.188

4451 638.000

645_82 5°000

4452 966° ] 50

8-91



n5-15481-I

TABL E _-XXX[II VEHICLE VELOCIIY COMPONENIS

EXPENDED STAGE TRAJECT{]RY

lgC -O_GREES LAUNCH AZIMIJTNI

- S-II

SFP

T IN I- XDOT YDnT ZDCT

SFC M/SEC N/SEC M/SFC

$37.424

540.424

545.000

550.000

555.0C0

560.O00

565.CC0

570.000

575.0C0

580.000

585.000

5gO.CO0

595.CC0

600.000

605.000

_lO.O00

615.GGO

_2C.000

625.G00

630.000

_35.O00

640.000

645.000

650.C00

_55.C00

66G.000

665.000

670.000

675.000

680.CC0

685.G00

_90. COO

695.000

700.C00

705.000

710.G00

715.000

720.000

725.000

730.000

-Ig05.418 -6.965

-1932. 106 -6. 998

-1972.75_ -7. 049

-2017o11_ -7. L05

-2061.3c'_ -7. 160

-2105.6CS -7.2L 5

-214g.74. = -7. 271

-2193.80_ -7.325

-2237.7SE -7. 380

-2281. 713 -7.4%5

-2325.550 -7.489

-2369. _ l_' --7. 543

-2412.9q6 --7. 598

-2456° 6(]3 -7.652

-2500. 130 -7.705

-2543.57 c -7.T59

-2586o 947 -7. 813

-2630.23_ -7. 860

--2673.441 -7.9i9

-2716.566 -7.9T2

-2759.6C'I -8.02"]

-2802.56_ -8.078

-2845.438 -8. 130

-2888.227 -8. 183

-29%0.929 --8. 235

--2973.546 --8_ 2_7

-3016.07_ -8.339

--3058.5] 7 -8.3el

-3[00.B6S -8.44_

-3143.1 _3 -8. 494

--3185,30 _- -8. 546

-3227.388 -8.59?

-3269. 377 --8. 648

-33} 1.2"/( -8.699

-3353° O_C -8. 750

-3396.7g] -8. _00

-3436.4G_ -8.851

- _477.927 -8.901

-%51 9.'_5C -8. 951

-3 S60.67£ 9. 001

-3bOl.qCt -9. )51

6759. 199

6751. 508

6739.6 15

6726.397

0717._32

6699.235

6685.30_

667 I° ][34

6656.729

6642 °088

0627.212

061 2.099

6596°753

t_Sal. 170

_%56'3. 353

0549.301

6533.014

6516.492

6499. 737
6482.746

6465. 522

6_48.064

6430. 372

t_41 2.445

6 394.286

6375.8"92

6357.265

6_38.404

6319.311

6 299.gR3

6 280.4 23

6260.629

6 260. 603

(,220. _43

(> 199° 85]

617g. i24

6 ]58. 166

6].%6. g74

61l 5.550

60q _. 893

6 012. 003

8-92



05-15481-1

T6BLF 8-XXXllI VEH[CLE VEtOC[1¥ COMPONE_
FXPFNOEO STAGF TRAJECTOR_
19C -DFGREE£ LAUNCH AZIMI]
(CONTINUED)

TIMF
._EC

740.000
745.000
750.0C0
755°0C0
760°000
765.000
770.000
775,C00
780.000
785.000
790.000
7q5°000
800.000
605.000
810°C00
815.000
820°0C0

825°000
8_0.000

835.000
840.000

845°000
850.000

_55.000

860.000
865.000
870._C0
_75.CC0
_80.000

_85.0C0
890.000
805.000
£00.000

£05.000
910.000

ql5.0CO
920.000

9_5.000

q3(;.OOO
_{s. O00

940.0D0

XDOT YI)O!DOl
MISEC M/SEtSEC

-3643.036
-3684.06_
-3724.907
-_765. 824
-3806.552
-3847.17 =-.
-3887.69E
-_928.t10

-3968.42C

-4008.623
-4048.72C

-4088.7C]

-4128.586
-4168. 354
-42oa.oI_
-4247.557
-4286.99]
-4326.3C
-4365.512
-4404.5S8
-444_. 566
-4482.412

-4559.73_
-4598. I_]

-4636.521
-4674.6£2

-4712.686
-4750.466
-4787.qEE
-4825.G6C
-4861. 512
-4896og61

-.49 o.74
-496 t. 90q
-4989.01_;
-5009, 8C_

-5020.94E

-5017.714
-4993.7Cl
-4940.615

-9.1(9. 880
-q. 1F/. 525
-9.2(4.937
-9.2=2. 116
-9.2cq.O 62
-9.3,_5. 770
-9.3£2.25b
-9.44R. 504

-9°4_4.519

-9.5_,0- _O1
-9.t_9 5._50
-9.63_t.le7
-9.68_6- 249
-9.73%1- ]O0

-9.7815.716

-9. _3gO- tO0
-9. 8764.74q
-9.92'%8- ] 65
-9.97;11.845

-I0.0t_85-292

-10. 06_58.50t
-lO. l I ;,31. 475
-lO. to _04- 208

-10. 20_,76-700
-tO. 25_48.£4Z
-1 O. 30L_20-£31

-IO. 3D l:_2" 650

--] [).443luJ64-0_7

-10.45 33_5. 170

-10.510305-8e2

-I0. 574276.0[9
-10.65224 5. 401
-tO. 755213.684
-I0. 900 180. 054
-1 l. 115,143-71R
-11.438 10%.2B%
-1 1.93 B;056.4 23
--12. 693 _000 ,.152

-13, r_46_ £%0"05B
-I 5.57J _ g4l). _ 18

-Ig. 094 %'/73. 604

8-93



__L---

TARI. E 8-XXXlll

05-1541_1-1

VE-_H[CLF VELO£ITY COHP_NFNTS -

EXPFN[)ED STAGE TRAJFCTP.RY

(90 -I)EGRF. FS LAUNCH AZIMIJTHI

(CONTINUED)

S-II

T i M F XBOT Yr)OT 7 DOT

SEC M/SEC MISEC M/SEC

_45.000

_50.000

g55.000

_60.000

_5.000

$70.000

_75.000

_80.000

_85.000

_90o000

_95°C60

I000.000

1(05°600

I010.600

1C15°600

I020.000

IC25.C00

1030.000

1C35.00C

IC40.000

IC45.G60

1050o000

1055.000

1C60.000

1C65.000

1070.000

1075.000

IC80.000

1C85.000

1CgO.CO0

1C95.000

1100.000

1]05.000

iii0.000

1115.000

1120.C00

IIPS.OO0

I130.0C0

1135.000

I140.000

1145.000

-4848°457 -21.690

-4706.2S2 -26.657

-4504. C_2 -33. 265

-4235, 353 -41.&f12

-3895. 141 -52. 028

-3491°161 -64.071

-304Ro 515 -77.097

-2603.41C -90.096

-2190°984 -102. 095

-1R30° 874 -112. 558

-1532.331 -121. 244

--] 293° 918 -128. 209

-I I07. 523 -133.690

-g62.18_ -137. 993
-848.35"/ -141 . 387

-757.98_ -144.08_

-684 o618 - 14 6. 270

-62%°562 -148°033

-575.43E -14g.450

-540°753 -150. 498

-516o401 -151.279

-495.873 -15 I. 911

-477,1 84 -152. 434

-459° 841 -152. 864

-644.015 -153. 213

-430. 041 -153.489

-418. 176 -153.703

-408.023 -153. 868

-39q. 5C] -153.996

-392°47_ -154.094

-386.688 --154. 172

-381° 883 -154. 233

-377. 855 -154. 285

-374.3_2 -154. 329

-371.318 -154. 369

-368.45E -154.407

-365 . 831 - 154.44.3

-363..421 -].54,478

-3,61 . 201 -154. 513

-359.1.40 -154. 548

-357.216 -154.583

4571.312

4374.408

412G.215

3819.775

3456.C56

304_. 566

2606.716

2 178,271

1788.279

1452. 273

1 175.999

956.C13

783. 706

648.911
543.098

459.513

393.155

340. 844

300. 177

P6B. BEI

244. 297

225.459

211.835

202.83%

197.628

lg5.25g

194.771

195.7 _T

197.473

199.6._.9

201. 960

204.305

206.588

208. 807

210. q80

21 '_° 171
215.2g0

PIT. 30_

219. _01

2ZO.gql

27 2.6 flO

8-94



D5-15481-I

TAfiLE 8-XXX[[I VE:HTCLE VEL_CTIY COMP_NFNTS

EXPENDED STAGE TRAJECTORY

{9C -DFGREES L_IJNCH ATIMUTHI
(CONTINUED)

- S-II

I

I

1

I
I

I

I

I

SPL.A_H I

T IME XDOT YDOT ZDI3T
SEC M/SEC NISEC M/SEC

I150.0C0

1155.000

I160°000

1165.000

1170.000

175.000
180o0G0
185.000
190.000

195,000

200.000
205.000

210.000
210.596

-355°41C
-353.707
-352°0_6

-350.571
-349.124
-347.753
-346.452
--345.221
-344°057
--_42.95g
-341o927
-_40.g5_

-340.054
-3_q°q7_

-154.618
-154.654

-154.690
-154.72b

-154.763
-154.8G0

-154.838
-154.876
-154.914
-154.952
-154.9qO
-155o 02q
-I 55.068

-155.071

224.275

225. 784
227.2 13
22H.567
22q.f_S]
231.(366

232°215
233.301
234.324
235.286
236.186
237.027
237.807
237.870

8-95



05-15481-1

TABLE 8-XXX IV ALTITUDE, RANGE FROM CAPE KENNEDY, GECDETIC

LATITUDE, AND LONGITUDE - S-II EXPENDED-STaGE

TRAJECTORY (99 -DEGREES LAUNCH AZIMUTH)

SEP

TIME ALTITUDE RANGE LATITUDE LCNGITUDE

SEC M NMI DEG DEG

537°624 18964g.3 842.2 25.269 -65.332
560°424 189518.1 852.6 25.216 -65.150
565°000 189592.8 868.4 25.136 -64.873

550.000 189632.1 885°7 25.047 -66.571
555.000 18962T.4 903.0 24.958 -66.268
560.000 189578.6 g20.3 24.868 -63.g67
565.000 189686.0 937.7 24.7?7 -63°666
570.000 189369.2 955,0 24°685 -63,365
575.00C 1P9168.3 972.3 24.593 -63.065
580.000 188_43°5 989.6 26o501 -62.765
585.000 188674o7 1006.9 26.407 -62.466
590.000 188361°7 1026.2 26.313 -62°167
595°000 188C06.g 1041.6 24.218 -61.868

600.000 1e7604.1 1058.9 26.122 -61.570

605.000 187159°2 I076.2 24.026 -61.273

610.000 186670°6 I093°5 23.929 -60°975

615.000 186137°7 1110.9 23.832 -60.679
620.000 185560.g 1128°2 23°736 -60.382
625°000 184940.4 1145,5 23.635 -60.086
630°000 186275°7 I162.9 23.535 -59°791

635.000 183567.2 lleO.2 23.435 -59.696
640.000 182814.8 1197.6 23°336 -59.20i

665.000 182018.5 121_.9 23.232 -58.907

650.000 181178.1 1232.3 23.130 -58.613

655.000 180296.0 1249.6 23.027, -58.320

660.000 179366.1 1267.0 22°926 -58.027

665°000 17_394.3 1284.4 22.820 -57.736

670°000 177378.6 1301.7 22°715 -57.662
675°000 176319.3 1319.1 22.609 -57°150
680.000 175216.0 1336.5 22.503 -56.858

685.000 174C69.1 1353.9 22.397 -56°567

690.000 172878.3 1371.3 22.289 -56°276

695.000 171643.9 1388o7 22.181 -55.986

700°000 170365._ 14C6.I 22.073 -55.696

705°000 1690_4°C 1423o6 21.963 -55°406

710°000 167678.5 1441.0 21.856 -55.117

715.000 160269.4 14_8.4 21.743 -54.828
720.000 164816.7 1475.9 21.632 -54.539

725.000 16332C.3 1493o3 21.520 -54.250

730.000 1617S0.5 1510.8 21.408 -53.962

735.000 160197.C 1528.3 21".295 -53.675

8-96



)
TA8LE B-XXXlV

05-15481-1

ALTITUDEt RANGE FROM CAPE KENNEDYt GEODETIC

LATITUDEt AND LONGITUDE - S-II EXPENDED-STAGE
TRAJECTORY 199 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME

SEC

ALTITUDE RANGE LATITUDE LONGITUDE

M NMI DEG DEG

740.000 158570,I 1545o7 21.181 -53.387

745.000 156899.7 [563.2 21.067 -53,100

750.000 155185.8 1580.7 20,952 -52.813

755.000 153428.6 1598.3 20.836 -52.527

760,000 151627.9 1615.8 20.720 -52.241

765.000 149783.8 1633.3 20.604 -:51.955

770.000 147896°3 1650.8 20.486 -51,669

775.000 145965.8 [668°4 20.368 -51.384

780.000 143991.8 1686.0 20.250 -51.099

785.000 141974,6 1703.5 20.131 -50.815

790,000 139914.1 1721.1 20.011 -50.530

795.000 137810.6 1738o7 19.890 -50.246

800.000 135663°9 1756o3 19.769 -49°962

805.000 133474.1 1774.0 19,648 -49°678

810.000 131241.3 1791.6 1g.526 -49.395

815.000 128965,4 1809.2 19.403 -49o112

820.000 126646.5 1826°9 19°280 -48.829

825,000 124284.7 1844.6 19.156 -48.546

830.000 121880.0 1862.3 19.C31 -48.264

835,000 119432,6 1880.0 18°g06 -47.982

840,000 116942.1 1897.7 18.780 -47.700

845.000 II440g,G 1915,4 18.654 -47.418

850.000 111833.2 1939,2 18.527 -47.136

855°000 109214.7 1950.9 18°400 -46.855

860.000 IC6553.5 1968.7 18o272 -46.574

865.000 103850.0 1986.5 18°143 -46.299

870.000 1C!I03.7 2004=B 18.014 -46.012

875.000 S8315.1 2022,1 17.884 -45.732

880°000 95484.2 2040.0 17o754 -45,451

885,000 92611,I 2057.8 17.623 -&5.171

8g0°000 89695.g 2075.7 17.491 -44.891

895.000 86739.1 2093.6 17°_59 -44.611

900°000 83741°2 2111o5 17,227 -44.332

905,000 80702=g 2i29.4 17.(]94 -44,053

910.000 77625.9 2147o2 I&,960 -43.774

915.000 74512,1 2!65.1 16.827 -43,497

920=000 71364°g 21_2,9 16.699 -43.220

925°000 681S9,5 2200°7 16.560 -42.945

930.000 _4_93.4 22i8,2 16.427 -42,673

935.000 _17_)7.5 2235.6 16.295 -42.404

940,000 555_6.9 2252°7 16.166 -42.141
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TABLE 8-XXXIV

D5-15481-1

ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDE, AND LONGITUDE - S-If EXPENDED-STAGE
TRAJECTORY {99 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME

SEC

945.000

950.000

955.000

960.000

965.000

970.000

975.000
980.000

985.000

990.000

995.000

I000.000

1005.000

1010o000

1015.000

1020.000

1025o000

1030.000
1035.000
1040.000

1045.000
1050.000
1055.000
I060.000
1065.000
1070.000
I075.000

I080.000

1085.000
1090.000
1095.000
II00.000

1105.000
1110.000
1115.000
1120.000

I125.000

I130.000

1135.000

1140.000

1145.000

ALTITUDE RANGE LATITUDE LCNGITUDE

M NMI DEG OEG

55412.2 2269.2 16.039 -41.886
52289.1 2285.2 15.918 -41.641
49249.5 2300.2 15.803 -41.409
46328.9 2314. I 15.696 -41.195

43568.4 2326°7 15.599 -41.002
41006,.0 2337.8 15.514 -40.833
38667.9 2347.1 15.441 -60.689

36559.8 2354.9 15.381 -40.571
34667.9 2361.1 15.333 -40.475
32966.5 2366.1 15.294 -60.399
31422.4 2370.0 15.264 -40.339
30001.2 2373.1 15.240 -40.293

28672.6 2375.5 15.222 -40.256
27413.3 2377.4 15.207 -40.227
26206.7 2378.9 15.195 -40.204
25043.7 2380.0 15.186 -40.187
23920.8 2380°9 15.179 -40.173

22837.8 2381.6 15.174 -40.162
21792.3 2382.2 15.170 -40.154
20763.3 2382.6 15.166 -60.148
19739.5 2382.9 15.164 -40.143
18727.8 2383.2 15.162 -40.139
17739.G 2383.4 15.161 -40.136
16783°9 2383.5 15.159 -40.134

15869°4 2383°6 15.159 -40.132
14997.8 2383.7 15.158 -s _.131
!4!68:2 2383_7 !5.!58 -_0.130

13378.6 2383.8 15.157 -40.130
12626.5 2383.8 15.157 -40.129

11907.4 2383.8 15.157 -40.129
11217.4 2383.8 15.157 -40.129
10553.4 2383.8 15.157 -40.129

9912.2 2383°8 15.157 -40°129
9291.8 2383.9 15.157 -40.128
8690.7 2383.9 15.157 -40o128

8108.C 2383°9 15.157 -40.128
7542.8 2383.9 15.157 -40.128

6993.9 2383.9 15.157 -40.128

6460.2 2383.9 15.157 -40.128
5940.7 2383.9 15.157 -40.128

5434.7 2383.9 15.157 -40.128

8-98



D5-15481-1

TABLE 8-XXXIV ALTITUDEt RANGE FROM CAPE KENNEDY_ GEODETIC
LATITUDEt AND LONGITUDE - S-IT EXPENDED-STAGE
TRAJECTORY {99 -DEGREES LAUNCH AZIMUTH}
(CONTINUED)

SPLASH

TIME

SEC

ALTITUDE RANGE LATITUDE LDNGITUDE

M NMI DEG DEG

1150.000 4941.4 2383.9 15.157 -40.128

1155.000 4460.1 2383.9 15.157 -40.128

llbO.O00 3990.3 2383.9 15.157 -40.128

1165.000 3531.3 2383.9 15.157 -40.128
I170.000 3082.7 2383.9 15.157 -40.128

1175.000 2643.Q 2383.9 15.157 -40.128

1180.000 2214.3 2383°9 15.157 -40.128

1185.000 1793.8 2383.9 15°157 -40.128

1190o000 1381o7 2383.9 15.157 -40o128

1195.000 977.6 2383.9 15.157 -40.128

1200.000 981.C 2383.9 15.157 -40.128

1205.000 191.4 2383.9 15.157 -40.128

1207.491 .0 2383.9 15.157 -40.128
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D5-15481-I

TABLE 8-XXXV INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHI-PATH ANGLE, AND INERTIAL ACCELERATION -

S-IT EXPENDED-STAGE TRAJECTCRY

(99 -DEGREES LAUNCH AZIMLTH)

SEP

TIME
SEC

537.424

540.424

545.000

550.000

555.000

560.000

565.000

570.00C

575.000

580.000

585.000

590.000

5q5.000

600.000

605.000

610.000

615.000

620.000

625.000

630.000

635.000

640.000

645.000

650.000

655.000

660.00Q

665.000

670.000

675.C00

6BO.O00

685.000

690°000

695.000

701).000

705.000

710.000

715.000

720.000

725.000

730.000

VINERTIAL VRELATIVE PATH ANGINERTIAL ACC

MISEC MISEC OEG MISEC2

7017.6251 6603.2L55 .25 9.259

7017.5233 6603.1199 .21 9.258

7017.4084 6603.0169 .14 9.258

7017.3386 6602.9633 .07 9.258

7017.3265 6602.9713 -.GO 9.258

7017.3725 6603.0408 -.C7 9.258

7017.4766 6603.1718 -.15 9.258

7017.6385 6603.3644 -.22 9.259

7017.8586 6603.6185 -.29 9.259

7018.1366 6603.9341 -.36 9.260

7018.4725 6604o3113 -.43 9.260

7018.8666 6604.750[ -.50 9.261

7019.3186 6605.2502 -.58 9.262

7019.82_6 6605.8120 -.65 9.263

7020.3965 6606.4353 -.72 9.265

702[.0225 6607.1200 -.79 9.266

7021.7C65 6607.8663 -.86 9.268

7022.4485 6608.6740 -._3 9°?69

7023.2484 6609.5432 -1.C0 9.271

7024.1063 6610.4738 -I.C8 9.273

7025.0223 6611.4660 -1.15 9.275

7025.9962 6612-5196 -1.22 9.277

7027.0280 66!3.6346 -l.2g 9.279

7028.11eC 6614.8112 -1.36 9.281

7029.2658 6616.0491 -1.43 9.284

7030._716 6617.3484 -1.50 9.286

7031.7355 6618.7092 -1.57 9.289

7033.0573 6620.1315 -1.65 9.292

7034.4371 6621.6151 -I.72 9.295

7035.%7_8 6673.]600 -1.79 9.298

7037.5705 6624.7664 -1.86 9.301

703_.9244 6626.4341 -I.93 9.305

704015360 6628.1632 -2.0C 9.308

7042.2057 662Q.9557 -2.07 9.312

7043.9332 £;631_S054 -2.14 9.316

7045.7189 663 _=,_86 -2.21 9.319

7047.5 24 6635.b930 -2.28 9.323

704q.4641 6637.7287 -2.35 9.328

7051._235 663_.S257 -2._2 9.332

_._4Cq _ _ 9S41 2.49 9.336



TABLE 8-XXXV

D5-15681-1

INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-IT EXPENDED-STAGE TRAJECTCRY

(99 -CEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME

SEC

740.000

745.000

750.000

755.000

760.000

765.000

770.000

775.000

780.000

785.000

790.000

795.000

800.000

805.000

_[G.000

615.000

820.000

825.000

830.000

835.000

840.000

845.000

850.000

855.000

860.000

870.000

875.000

880.000

885.000

890.000

895.000

;00.000

905.000

910.000

915.000

920.000

925.000

930.000

935.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACE

MISEC MISEC DEG MISEC2

7057.6498 6646.4845 -2.63 9,345

7059.8410 6648.8265 -2.70 9,350

7062.0903 6651.2298 -2°77 9.355

7064.3973 6653.6942 -2,84 9,360

7066.7625 6656.2199 -2.91 9,365

7069.1854 6658.8066 -2.98 9.370

7071.6663 6661.4546 -3.C5 9,376

7074.2050 6664.1635 -3.12 9.381

7076.8016 6666.9337 -3.19 9.387

7079°4559 6669.7647 -3.26 9.393

70_2.1681 6672.6567 -3°32 9.399

7054.9379 6675.6096 -3°39 9._05

7087.7653 6678.6234 -3.46 9.411

7090.6502 6681.6976 -3.53 9.4[7

7093.5927 6684.8326 -3°60 9.424

7096.5922 6688.0278 -3.67 9.430

7099.6_87 6691.2831 -3.73 9.437

7102./617 6694.5979 -3.80 9.444

7105.9304 6697.9717 -B.87 9.45[

71C9.1538 6701.4032 -3.94 9.458

7|12.43C7 6704.8912 -4.C0 9.465

7115.7588 6708.4334 -4.07 9,472

7119.1349 6712.0268 -4.14 9,480

7122.5523 6715.6644 -4.21 9.487

7126.003| 6719.3386 -4.27 9.49W

7129o4727 87Z3.0344 -4.34 9.501

7132.93_2 6726.7281 -4.40 9.508

7136.3_42 6730.3672 -4.47 9.51W

7139.6244 6733.8825 -4.54 9,518

7142.6329 6737.1289 -4.60 9.521

7145.0978 6739.8344 -4.67 9.520

7146.5768 6T_1.5566 -4.73 9.519

7146.3249 6741.5502 -4.80 9.528

7143.1170 6738.5898 -4.87 9,583

7135.2993 6731.0209 -4.93 9.777

7120.1782 6716.1491 -5.00 10.331

7093.7661 _6d9.9854 -5,07 11.672

7050.3878 6646.8528 -5.14 14.416

6982.2677 6578.9730 -5.22 19.200

6879.2642 6476.2005 -5.30 26.534

8-101



_5-15481-I

I
TABLE 8-XXXV INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-II EXPENOED-STAGE TRAJECTORY

199 -DEGREES LAUNCH AZIMbTH)

(CONTINUED)

TIME

SEC

945.000

950.000

955.000

960.000

965.000

970.000

975.000

980.000

985.000

g90.000

995.000

1000.000

I005.000

lOlO.O00

lOlC.O00

1020.000

1025.000

1030.000

1035.000

1040.000

1045.000

1050.000

1055.000

1060.000

1065.000

1070.000

1075.000

]080.000

1085.000

1090.000

1095o000

II00.000

I105.000

1110_000

II15.0C)0

1120.000

1125.000

1130.000

1135.000

11_0.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC M/SEC DEG M/SEC2

6517.2536 6114.6015 -5.51 49.896

6230.7102 5828.2223 -5.64 65.686

5859.6475 5457°2807 -5°81 82.210

5398.3693 4996o0621 -6.01 99.901

4849.9597 4447.6234 -6.27 114.308

4241.50e5 3839.0280 -6°60 12|.250

3618.3224 3215.5643 -7.C1 118.520

3029.6548 2626.4905 -7.53 107.325

2510.1063 2106.4443 -8.17 92.363

2073.9245 1669.7533 -8°93 75.609

1723.3097 1318.7769 -9.83 59.982

1448.731C I044.2102 -10.87 46.835

1235.9666 832.1057 -12.02 36.671

1070.7751 668.5144 -13.26 28.834

941.807g 542.3750 -14.53 22.918

839.5816 444.3859 -15.77 18.454

758.0616 368.5890 -16.90 14.866

692.9682 310.5774 -17.85 11.841

643.6017 26g.7Bg4 -18.70 8.351

60g.6757 246.0568 -19. o7 6.420

583.0874 229.6468 -20.45 5.214

560.8258 216.2839 -20.93 4.328

541.7661 204.1373 -21.05 3.665

525.5101 192.5621 -20._5 3.095

511.9588 181.6181 -20,_I 2_604

501,0370 17i.&9i5 -19.84 2.161

492.3379 |62.6618 -19.18 1.861

485.4663 1.54.4422 -18.49 1.573

4_0.1481 147.1819 -17.82 1.322

476.0629 140.8497 -17.20 1.117

472.918g 135.9041 -16.62 .954

470._802 130.4278 -16.09 .825

46_.5540 126.0127 -15.61 .732

466.9951 122.1124 -15.16 .679

465.66_C I!8o3165 -14.72 .547

464.515_ ]14.7165 -14.30 ,603

463.52[2 ]11.3495 -13.90 .559

462_6493 I0@.2055 -13.53 .51g

4_1.8744 105. _617, -13.17 o-184

461.1770 I02_4943 -12%44 .453
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D5-15481-I

TABLE 8-XXXV INERTIAL VELOCITYv RELATIVE VELQCITVt INERTIAL
FLIGHT-PATH ANGLEr AND INERTIAL ACCELERATICN -
S-II EXPENDED-STAGE TRAJECTORY
(99 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME

SEC

I150.000

1155o000

1160.000

1165.000

1170.000

1175o000

I180.000

1185.00q

1190.000

I195.000

1200.000

1205.000
1207.491

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC M/SEC DEG M/SEC2

459.9604 97.4115 -12.23 .400

459.4229 95.0663 -II.94 .378

458.9244 92.8376 -11.67 .357
458.46CE 90.7179 -II.41 .337

458.028C 86.7006 -II.17 .319

457.6241 86.7817 -10.93 .301
457.247C 84.9578 -10.71 .284
456.8948 83.2263 -10.50 .267

456.5661 81°58fi7 -10.29 .251
456.2596 80.0347 -10.10 .235
455.9744 78.5723 -9.92 .219
455.7093 77.1980 -9.75 .203

455.5909 76.5789 -9.68 .204
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TABI.I_ _-XX_Vl

ns- 1541_I-I

VFHICI.E POSIIICI_ [[}ORDINATES

FXPFNDEU-SIAGE IRAJECT_RY

{gq -I}EGREFS LAUNCH AZIMUTH)

- S-II

SFR

TIMF X Y /.

SF.C M M M

537.42.4

E40.4P4

545. 000

550.6C0

555.000

560.0G0

565oC00

570.C00

575.000

580.0(30

585.000

590°000

595.000

_00.000

605.000

610.000

_'15.000

_20. CC0

625.000

6_0.000

_35.000

e40. r 0

645. Oi)O

650._G0

_55. GO0

660.000

_(,S. 000

670. O00

675.0C0

680. OOO

685.0(30

ego.coo

695.000

700.000

705.060

710.000

715.000

720.0C0

795.G00

730. 000

7_5.000

_ _0G680.0CC

_0_927.0CC
6Pq4ggg. IE8

6285030.688

6774841.0C/

6264429.563

_2 53797.6R8

_242_44. 875

6231872. 250

622C57q,438
6209067. 625

61 gTBB6.BI3

6185.386.75£

617__218.5OC

6160832. Bl5

6148229. ] _E

ei 35408. g3P

6122371 .SCf

_:l Oqtla.313

_0q5648. h_6

6021964.12_

_0680o4.0_6

605_£49.75C

(03q020.750

6025078.5C0
60 ] 0_22.3"_5

599535 ]. 875

59 F_0172.2 5C

5q64779.18_

5qqqt7i.£36
593335ZI. 125

5q1733i. OCC

5qOl 0_4.29C

58 84647.06_

5PtSTqOl. 250

5R51125.87_

5_34052.75£

5P l 6771. 063

b ? qq?H2.625

5781986. 563

57d36_4.6_8

-1 6212,961

-16387.754

-16652.483

-1694 l. 500

-17229.650

-17516.946

-17803.B54

-180A8. qgo

-18373.521

-18657.259

-18940.07 5

-19221.9B0

-19502.944

-19782.980

-20062.056

-20340.185

-2061 7. B35

-20893. 522

-21168.712

-21442.920

-21716. 113

-71988. _05

-22259. 405

-22529.696
-22798.697

-23066.750

-23333. 737

--23599. 607

-21864.51 :_

-P41 2H.285

-24390. 954

-24652.531

-24912. _J88

-25172.3_6

-25430. 540

-256R7. 630

-23943. 558

-26198.341

-2845 I. q92

- P G70Y+. 40Z)

-- '3955.6'37

180,t431.656

1828684.484

1859526.q}R

1893 167. 328

102'.6739.703

1960245. 563

1993681.031

2027047. 609

2060 341.453

2093564.{331

21.26711.469

2i 59785.313

21927AI.688

2225702. I25

225R542. 781

2291 305.125

2323985. 344

2356584. 844

238909q. 875

2.421531.1_75

2453877.063

24R6 136.844

2518307.500

2550390.406

25_2 38l. 844

26 i42_3, i88

264_090.781

2477 805._69

2 0q425,000

2740949.313

2772375. 156

2803703. 875

28 3493 I. 813

286608f)._ 13

2897085.71q

2928009.3|B

2958827. 500
29H9 541. 563

3020 14"7. go6

3050647. 813

30 81037.625
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I
1ABLE 8-XXXVI

D5-15481-1

VEHICLE Pl'IS|llEh COf]RDINATES

EXPENDED-STAGE "TRAJECTORY

!99 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

- S-II

D

TIME X Y Z

SEC M M M

740. C00

745.000

750.000

755.000

760. 000

765.000

770.000

775.000

780.6C0

785.000

790.0C0

795°000

EO0.O00

805.000

_10.000

S15.000

820.060

825.000

830.000

E35.000

E40.000

845.000

850.000

8_5.000

_60.000

865.000

E70.000

E75°000

680.0C0

885.000

800.000

_95.000

_O0.O00

505.000

g10.000

915.000

920.000

925.000

£30.0C0

£-_5. 000

£40.000

574 5576. 188

5727262.875

5708,743.813

5690071.063

5671093. 563

56 51963= 3"75

5632629.438

56 13093. 875

5593355° 625

5573416.813

5555276.313

5532936.313

55 12395.75C

54 91656°750

547(]718.313

544_582° 563

5428248.438

5406718°18_

5384990.625

5363068. 125

5340949. 563

53]E637o18E

5296129°938

5273430.188

5250556.813

5227452.375

5204175.75C

51 80709.698

51 57053,,438

51332!0.313

510gl _10°6_

50 8496_. 813

50605_1o125

5036025. 500

50]]_l 4.87_

4986472.75C

493¢541.25C

49l ]578,31_

6_2 ;.'6752 _ 256

4ROP2_ 2,00C

-27205.735

-27454. 605

-27702.278

-27948. 726

-28193.959

-28437° 950

-28680.708

-28922.207

-29162.456

-29401.428

-29639.13_

-29875°545

-30110.673

-30344.490

-30577.005

-3O808. 192
-31038.061

-31 266. 586

-31493.77 5

-31719.604

-31.944.081

-32167. 181

-32388.<914

-32609.255

-32828,, 215

-33045.773

-- 33261,9,'_-2

-33476,706

-3"%69 (],,088

-3390;'_093

-_4112°777

- 34_22. 204

- 4530.5_7

-:_l,738. Ol 3

-34945. C,67

-35152_ 3_4

--_,536 0_ 899
- _5572,-, 314

-35788., £S3

:t,O_ :,._2

-')6253_, 036

3111318.656

3141487. 344

3171_44.875

3201487. 656

3231317. C31

3261029.344

3290625.84/,

3320103.031

3349462. 031

3378699.406

3407 816.219

34_6809. og4

3465 679. 156

3494422. 875

%523041°,,06

3551531.281

3579893. 625

36A8 125.06_

3636226. 594

3664 194. 813

3692030.813

37 [9731. |25

3747296.813

3774724° 406

3802014. 844

3829154.750

3856174. H13

38 83041.46g

3909765. 156

3936.341.563

396? 770. 094

3989044.406

4015 160.531

47141 106. 688

4,9i_6870 o ;_19

4092427.000

4] 17745.375

z.-14277_. ] 88

4167439. 669

41 9} (539. I_8

42 15233. 275

8- 05



D5-15481-1

TABLE 8-X;<)_VI VEHICLE POSIIlCN COORDINATES

FXPENDED-STAGE TRAJECTORY

199 -DEGREES LAUNCH AZIMUTHI

(CONTINUED)

- S-I[

TIME X Y Z

SEC M M

_45.000
950.000

_55.0C0

_60.000

_65.000

970°000

_75°000

_80.0C0

_85.000

_90.CC0

_95.000

ICO0.O00

lCO5.OOO

IClO.OCO

1015.000

lO?O. CCO

IC25.000

1030.000

1C35.000

1C40.C00

1C45.000

1C50.0C0

1055.000

1060.C00

IC65.000

IC70.000

IC75=000

1080.000

1085.000

IC90.000

IC95.000

II00.000

I]05®000

lllO.OOO

Xl15.000

I!20°000

1125.000

1130o000

I)35o000

11_0.000

i]45.000

4838160, _38

4814852,563

47_2592,188

4771712.688

4752568, 5OC

4735461,000

4720562. 125

47C7860,50£

4697181,498

4688257° 563

46807B3. 813

4674464, 875

466_048° 9_

4664336,875

4660177.250

46 56457. 188

46 _3094° 375

4650024,00_

4647190° 0_3

4644521,188

4641971°L 13

463_522,563

46 3]'166° 063

46_4895°313

46_2702°4B8

46_0577. 875

46 _,_5i [.625

4626494. 938

4624520, 063

4622579, 4B8

46 2066 7. 188

46 18778.438

4616909°563

46 1.5057,68_

4,_ 19_21_ ].25

4&1_ 398.62

/_6C 7791, £,88

_%60(;005.1 _,8

4602462. l. 88

-36511.645

-36798. 058

-37121.836

-37493.478

-37923°919

-38422. 495

-38994° 175

-3963 8. 249

-40348, 6"/1

-_1116.657

-41932o135

-42785° 581

-43668. 737

-44575. 207

-45499° 940

-4643 9. 268

-47390,301

--48350. 873

--49318. 983

-50292. 583

-5_. 270° 165

--52251° 068

-53234o714

-54220, 766

-55208., 762

-56198,411

-57189° 305

-58181. 260

-5917B, 980

-60 [ 67..:_55

-61 161.19q

-62155° z_59

-&3149° 996

-&4144, 833

-55139°864

-65135° 150

-67] 30,603

-o8x28. 283

- b'-)122. _08

--TO[i_o 14_

-71 t I-:_,3}:3

4238036.000

4259819,81_

4280317. 875

42 99247. 875

4316320.313

4331306° 188

4344102.313

4354771°250

4363515° 56B

4370610,750

4376B54,000

4381023,000

4384850,438

4588019, 56_

4390671,313

4B92914, 250

4394832° 750

45g64q5,938

4397960, 875

4399 27 2,750

4400464,750

4401 565.500

4402600° 625

4403 597, _'_8

4404560°625

._405 517 ° 3 I._

4406472. 250

4407432. 125

4408400, q3B

4409380,563

44] 0 37].,563

4X_l 1374. 188

44 |2388.063

44 13412° 93R

_4.144_, 8 ° 563

_I_4g5° C63

441655_. 000

4417618.938

4418695° 125

4419780, ]25

4420875° 500

-- 8-106



TABLE 8-XXXV!

D5-15481-1

VFHICLE PnS|IICN COnRDINATFS

EXPENI)ED-STAGE TRAJECTORY

(qq -I)FGREES LAUNCH AZIHUTH|

(CONTINUED)

- S-II

SPLASH

TIHE X Y Z
SFC H 14 M

1150.000

1155.000

1 160. 000

1165.O00

1170.000

1175.CC0

1180,000

1185.000

I 190,C00

1195,000

] 200,OG0

I 205,000

1207, 491

46 0 C704, 313

4598955, 0CC

4597213.629

4595479,875

45 93753° 18E

4592033,4.38

45 &0320°00£

4588612° 813

4586gi [°25C

4585215.188

45E3524°188

4581838,063

4580999°688

-72110,707

-73107,219

-74103. 936

-75100,777

-76097, 82 1

-77094,988

-78092,354

-79089, 842

-80087. 524

-81085, 325

-82.083,317

-8_081°422

-83578,758

4421974,750

4423C83, 375

4424 199, 125

4425321,500

4426450. ]88

4427 584° 875

4428725, 125

4429 870°750

4431021° 500

4432 176.938

4433 336°750

4434500° 688

4435082,063

8-107



05-15481-I

TARI.F 8-XXXVII VFHICLE VELAEITY COMPI]NFNTS

EXPt-.NI)EO ST_fiF. TRAJECTORY

(99 -OEG, REES lAUNCH AZIMUTH|

- S-Ii

SEP

TIME XOf]T ¥DOT ZnCT

SF(: M/SEC M/SEC M/SEC

537.424

5_0.424

565.000
550.0C0

555.nC0

S60.0C3

E65.GO0

570.0C0
575.0C0

580.0G0

585.000

590.0C0

595.000

_O0.CO0

_05.000

_I0.000

ei5.oco

620.0O0

_25.0G0

630.000

635.000

640.000

645.000

650.000

65S.0C0

660.000

665.0G0

_70.000

675.CC0

t80.O_O
eB5.O00

_90.0C0

695.0C0

700, C00

705._00

710°0C0

7t5.000

720.000

725.000

730,0C0

7_5. CC0

- 1904°I 14 -58. 142

- 1930.8C7 -58.042

-1971.4_7 -57. 888

-2015.831 -57. 711

--2060.12. ] -57. 545

-2104°B_0 -57.371

-2148.485 -'_7. 195

-2192.558 -57.017

-2236.5_=_ -56.83_

--P280.47_ -56.656

-2574.325 -56.475

-2368. 097 -56. 288

-241 1.7_C -56. IdI

-2455._C7 -55.91 2

-?4gfl.g4_ -55.721

-2542.4C- _ -55.529

-2585. 781 -55. 334

-262_. 080 -55.138

-2672.2_6 -54. 940

-2715o422 -54.741

-2758.48_ -54.539

-2801..454 -54. 336

-2844.3 _c_ -54.13 I

-:2_ 887.140 -53. 924

-2929.8_4 -53.7].'_

-2972.48_ -53.. 5o4

-36ii 5. 075 -b3.7_2

-;_057.47S -5_. 078

- -q.099. R44 --52. 862

-_, 142.122 -5 2. 645

-3184.3C7 -%2.42 5

-2226.4C4 -52.204

-3263.4C I: -5 I. q8 1

-B310.32| -51. 796

-3_52.1 3S -51.53U

-33'9_.8e5 -51. _]2

-.'!4B5.4_6 -5 I. 012

- 347 I, O_ 2 --50. 840

-:_51a.471 -50.6{)_

---455Q.8|4 -50. _,7|

-3601.058 -$0.]34

6754. 112

674(_.425

6734.537

6721.320

6 7C7. 860

6694. ]"/5

6680.248

6666. C85

665| .686

66B7.051

h622. 181

¢_6C7. 075

6591.734

6 57t,. 157

e,%6o. 346

t>544. 300

6=,28. 020

0 51 i. 504

6494°754

6477.770

64(,0. 552

644B°C9,9

6425.4]3

6 407.4_2

(%589.3"8.9

6370.q5i

6952. 330

_333.474

6:_14. _87

o P95.06::4

6275.510

6 "_=:5 721¢...@ e

6235. 700

f;,2} 5.445

6 194. 958

6]74.237

_ 1_ 3. 284

6132.096

6 110.677

_089.024

,:',067.130

8-108



05-]5481-1

TABLE 8-XXXV[I VEHICLE VELC_CII'Y COMPONFNTS

EXPFNDEI'] STAGE TRAJECTORY

(gq -DEGRFF5 LAUNCH AZIMUTH}

(CONTINUED)

- S-If

T [ M E XDOT YDf)T Z f)_T

SEC MISEC M/SEC M/SFC

740.000

745.000

7SO.OCO

755.000

760.000

765.0C0

770.000

775.000

780.0C0

785.0G0

790.000

795.0C0

EOO. OGO

E05.000

EIO.O_O

815.000

820.000

825.CC0

830.000

_35.0G0

840.000

E45.000

850.000

855.0C0

860.000

@65.000

PTO=O00

_75.000

880.0C0

_85.000

890.000

_qS.0CO

q_:O.O00

S05.0C0

_IO.OCO

$15.000

g20.OCO

925.000

_30.OGO

935.0C0

_40.000

-3642.2C6 -49.895

-3683.2_2 -49. 655

-3724.200 -49.413

- 3765 o 04.= -49. 169

-3805.7_C -48° 923

-3846°43| -48.675

-3886.970 -48°_26

-3927°4C2 -48° [75

-3967.792 -47. 923

-4007°95 _- -47.668

-4048.0(::_ --47° 412

-4088°e76 --47° 154

-4127.9_5 --46.895

-4167o7_3 --46.634

-4207.442 --46° 371

-4247o0C7 -46., 106

-4286°46] -45° 840

-4325° 7_ -45. 572

-4365. 024 -45° 302

-4404° I 3f -45.031

-4443.1|8 -44°758

--4481.&_4 -44.484

--4520.727 -44.208

-4559.33(; -43. 931

-4597. 816 -43.652

-4636.145 -4 _._.373

--4674.311 -43.093

--4712.2"/'/ --4 9. 8] 5

--4749°93_ --42°558

--4787.365 -42°Z67

--4824o[q8 -42.008

--4860.I P5 --41.770

r4 _94.8e7 -4 !. 570

-4_27.[_6 -41.4_6

-4956.173 -41.406

-497g.8c_ -41. 541

-4995 ° 2C4 -41 ° 9_

-499R.233 -42o714

-4983, lee -44. 066

-4942o461 -46.22Z

- 4 P,_6° 734 -_9°4_4

6045.020

6022.669

6 000. 085

5977. [;68

5954._17

• 5q30. q95

5_07,/,18

5883.669

5859.687

5835.472

5811.023

5786.342

5761.427

57q6°27q

5710.H_7

568fi.282

5659°491

5633.348

5607.G28
55R0.473

5553.681

S 526. 650

54gO., 378

547[.860

5444. 089

54i6. G56

53R7.739

5 359. 106

5 330. IO0

5_00.619

5270.W62

5 23q. 314

5 206.440

5L71o571

5 15P°_46

5 088. 887

5036.635

4972. 304

48g0._20

4784.79[

4646. __84

-- 8-109 -



TABLE 8-XXXVI[

D5-154_I-1

VFHICLE vFtncIIY COMPONENTS -

EXPENDED STAGE TR_JECTnRY

(99-DEC, REE$ LAUNCH AZIMUTHI

(CONTINUED)

S-If

TIMF XDOT YOOT 70£T

SEC MISEC MISEC M/SEE

c,45.000 -4745,9£7 -54,203 4466. _58

q50. 000 -4567°547 -60. 685 4237.40

c55.0C0 -4325°450 -69,185 _752. 362

960.000 --4013.67,_ --Tg, 859 %609.216

g65. OCO -363_. ]87 -(92. 660 Z2.11. 460

_70. CGO -3202. 945 -I06. 967 2 778. 509

_75.0C0 -2756°05_ -12l, 717 2_ I. 27g

_80.0£0 -232g. 4_C -135. 736 1 932. 320

g85. OCO -1949. (910 -14_. 182 I 573. 698

qgO. OOO -1629. 027 -158,697 1213.676

_95. 000 -1369° 68E -I,57. 204 1032. ? 76

] CO0.O00 -]165o655 -173o915 84_.51]

1C05.000 -1006.766 -179. 158 694.17_

I CIO.O00 -887. 622 -18._. 270 577. 884

i(.15.000 -784°7CC -186.516 486.i72

I02O.OCO -705° 75_ -IBg° 123 41Z. 57_

102_5,000 --641 o ._3l --191. :P.3U _56. C67

] C30. 000 -588.4C5 -192.9_4 :II.063

I [35.00 0 -547. 707 --194.24 2 27(,. 4 27

IC40, e_O -520.g7_ -105o 150 249.408

l C45°080 -4(9q.45_ -195o 868 228°402

I 050, OCO -4_0° 248, -196. 470 212. 806

1055.000 -462 °464 -19_. q8_ 202. C76

1060.000 -446. C64 -I(97° 4] 7 ]qS° 483

ICeS. 000 -431 •37C -I07. 777 192. ]Oq

] C70.0C0 -418.74g -lOS. 064 ]90.g3'4

| 675, flO0 -408.0_f -198.29[_ lq ]° 345

1 080, 0(}0 -398.88C -198. 474 192° 8,21

]085.000 -_9[°3_1 -198.016 194.891]

] C90.000 -385.0_6 -198.726 i_7.0,92

1 f,95. OOO -379.948, -198, R12 ]99° 413

I l00,000 - 375,65; -198.881 POl .701

1 1(]5. COO -371°g_5 -198.938 2(_3. 027

l II0.000 -_(_8.807 -108.')f_7 206.C83

1 115.000 -365. _63 -l_g. 032 20_,.263

I 120°000 -3_3. ] 4E -199. 074 21.O° 400

1125.000 -360.66C -199. 113 P12.4_9

I 130.000 -35S. 57_ -199. 151 214. 365

] ]35.0C0 -356.255 -199,1t_t_ 716.1S3

1140.000 -354. 283 -199.221 21 7, gq5

1145 °0(_0 -%52.436 -199,256 219.5] 2
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n5-]548]-!

TAP I[ 8.XX XV I I VEHICLE VELI_CITY COMPONE:/_IS -

EXPENDED STA_E TRAJEETF)RY

(99 -DEC, RFFS IAUNCH AZIMUTH}

(CONTINUED)

S-If

SPLASH

TIME

SEC

I]50.OCO

I155.0C0

1360.000

1165.0C0

t]70.O00

1175.0C0

l]80.0O0

1185.000

1190°000

1195.0C0
I200.CO0

1205.000

1207.4S!

XOOT YDOT ZD_T

M/SEE M/SFC M/SEE

-350.6S7 -199. 289 221.041

-349.05. _ -199. 323 ?22.488

-347.5CC -199. 356 22 3085R

-346.02P -|99° 38_ 225° ] 56

-344.631 -199.421 226..B85

-343.3['/ -|99° 453 227° 549

-34_. 0_.4 --199° 485 22_. 6..48

-340.86_ --199. 517 229. 684

-339.749 -199. 548 230.659

-338.6S_ --199° 579 23].57_

-3_7.7C7 -199. 610 232.4_7

-356. 784 -199. 639 23_. 2;_1,

-336. 371 -199. 654 233. 572

8-iii



D5-15481-1

TABLE 8-XXXVIII ALTITUCE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDEt AND LONGITUDE - S-IT EXPENCED-STAGE
TRAJECTORY (I08-DEGREES LAUNCH AZIMUIH)

SEP

TIME

SEC

537.424

540.424

545.000

550.000

555.000

560.000

565.000

570.000
575.000

580.000

585.000

590.000
595.000

600.000
605.000
610.000

615.000

620.000

625.000

630.000

635.000

640.000

645.000

650.000

655.000

660.0G0

665.000
670.000

675.000
680.0C_

685.000
6go.ooG
695°000
700.000

705.000

710.000

715.000

720.000

725.000

730.000

735.000

ALTITUDE RANGE LATITUDE LCNGITUDE

M NMI DEG DEG

188899.5 842.3 23.213 -66.205

188966.3 852.7 23.137 -66.036

189037.2 868.5 23.021 -65.779
189071.6 885.8 22.893 -65.498
189061.4 903.1 22.765 -65.218

I89006.3 920.5 22.636 -64.939

188g06.5 937.8 22.506 -64.660

188761.9 955.1 22.376 -64.382
188572.6 972.4 22.246 -64.104

188338.3 989.7 22.114 -63.827

188C59.4 1007.0 21.983 -63.550

187755.7 1024.3 21.850 -63.274
187367.3 1041.7 21.718 -62.998

186954.1 1059.0 21.584 -62.723
186496.1 1076.3 21.450 -62.449

185993.4 IG93.6 21.316 -62.174

185446.0 Illl. O 21.181 -61.901

184853.9 1128.3 21.045 --61-628 l

184217.1 1145.6 20.909 -61.355

183535.7 1163.0 20.773 -61.083
182809.4 1180.3 20.636 -60.811

182038.6 1197.7 20.498 -60.540
181223.1 1215.0 20.360 -60.269
180363.C 1232.4 20.221 -59.998

179458.3 1249.8 20.082 -59.728

178508.9 1267.1 19.942 -59.459

177515°0 1284-S ,n on- --..... uu_ -9_.190

176476.5 1301.9 19.661 -58.921

175393.6 1319.3 19.520 -58.653

176266.C 1336.7 19.378 -58.385

173C93.8 1354.1 19.236 -58.117

171877.2 1371.5 Ig.093 -57.850

170616.3 1388.9 18.950 -57.584

16931C_7 1406.3 18.806 -57.317

167960.7 1423.7 18.662 -57.051

166566.5 1441.1 18.517 -56.786

165127.7 1458.6 18.372 -56.521

163644.7 1476.0 18.226 -56.256

162117.3 1493.5 18.080 -55.991

160545.5 1511.0 17.933 -55.727

158929.6 1528.4 I_.786 -55.463

8-112



05-15481-I

TABLE 8-XXXV I I I ALTITUEE, RANGE FRON CAPE KENNEDY, GECDETIC

LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE

TRAJECTOR_ (I08-DEGREES LAUNCH AZIPUTH}

(CONTINUED)

TINE

SEC

ALTITUDE RANGE LATITUDE LCNGITUCE

N NNI DEG DEG

740.000 157269.3 1545.9 17.638 -55.200

745.000 155564.9 1563.4 17.490 -54.937

750.000 153816.2 1580.9 17.341 -54.674

755.000 152023.4 1598.4 I7.192 -54.411

760.000 150186.4 1616o0 17o042 -54.149

765.000 I48305o4 [633°5 16.892 -53.887

770.000 146380.1 1651oi 16.741 -5].625

775.000 144410.9 1668°6 [6o590 -53.364

780°000 142397.8 1686°2 16.438 -53.102

785.000 140340.6 1703.8 16.286 -52.842

790.000 138239°4 1721°4 16o134 -52.581

795.000 13609_.5 1739°0 15o981 -52.320

800.000 133905.5 1756°6 15o827 -52°060

805.000 I31672.7 1774.2 15.673 -51.800

8[0°000 129396°3 1791o9 15.519 -51.541

8[5.000 127075.9 1809.5 15.364 -51.281

820.000 124711.8 1827.2 15.209 -51.022

825.000 122304.2 1844.9 15.053 -50.763

830°000 119852.8 1862.6 14.897 -50.504

835.000 I17358.G I880.3 14.740 -50.245

840°000 [14819.4 [898o0 14°58B -49.987

845.000 112237.5 1915.7 14°425 -49.729

850.000 I09612.0 1933.5 I4.267 -49.470

855.000 106943°_ 1951.3 14.|08 -49°212

860.000 104231.1 1969oi 13°949 -48°955

865°000 101475.7 1986.9 13.790 -48.697

870.000 98_77.1 2004.7 i3.630 -48.439

875.000 95835.4 2022.5 13.470 -48.[82

880.000 92950.4 2040.4 13.309 -47.925

885.000 90022.8 2058.2 13.[48 -47.668

890.000 87052.7 2076.1 12.986 -47.411

895.000 84040.7 2094°0 |2.824 -47.154

900.000 80987.4 2111.9 12.662 -46.898

905.000 77894.5 2129.7 12.499 -46.642

910.000 74763.7 2147.6 12.337 -46°387

915.000 71598°7 2165.4 12®[74 -46°[52

920.000 68404.2 2183o2 12.012 -45°879

925.000 65188.1 2200.8 11.851 -45.629

g30.000 61960.8 2218.1 11.692 -45.381

935.000 58737.9 2235.2 11.535 -45.139

940.000 55539.5 2251.8 11.382 -44.903
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D5-15481-I

TABLE 8-XXXV I I I ALTITUDEt RANGE FROM CAPE KENNEDYt GEODETIC

LATITUDEt AND LONGITUDE - S-II EXPENDED-STAGE

TRAJECTORY |lOB-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUCE RANGE LATITUDE LONGITUCE

SEC M NMI DEG DEG

945.000 52392.3 2267.8 11.236 -44.677

950.000 49328.C 2282.9 II.096 -44.464

955.000 46384.0 2296.8 10.967 -44.266

960.000 43601.2 2309.5 I0.851 -44.087

965.000 41019.6 2320.6 10.748 -43.931

970.000 38665.5 2330.0 10.661 -43.798

975.000 96565.9 2337.7 10.589 -43.689

980.000 34646.2 2344°0 10.531 -43.600

985.000 32940.2 2349.0 10.485 -43.530

990.000 31393.g 2352.9 10.449 -43.475

995.000 29972.1 2355.9 10.420 -43.432

I000.000 28645.7 2358.3 10.398 -43.398

1005.000 27385.0 2360.2 10.381 -43.372

I010.000 26179.7 2361.7 10.367 -43.351

I015.000 25018.0 2362.9 10.356 -43.335

1020.000 23E96.8 2363.8 10.348 -43._['2

1025.000 22815.2 2364.5 10.341 -43.3[2

1030.000 21770.9 2365.0 10.336 -43.305

1035.000 20742.4 2365.4 10.333 -43.299

1040.000 19719.2 2365.7 10.330 -43.294

1045.000 18708.C 2366.0 10.327 -43.291

1050.000 17720.G 2366.2 10.325 -43.288

1055.000 16J65.7 2366.3 10.324 -43.286

1060.000 15852.1 2366.4 10.323 -43.285

1065.000 14981.5 2366.5 10.322 -43.28Q

1070.000 14152.5 2366.6 10.322 -43.283

!075=000 13364.1 23&6.6 10.322 -43.2_Z

1080.000 12612.4 2366.6 10.321 -43.282

1085.000 11894.0 2366.6 10.321 -43.282

1090.000 11204.7 2366.6 10.321 -/_3.282

1095.000 10541.1 2366.7 10.321 -43.281

II00.000 9g00.4 2366.7 1.0.321 -43.281

II05.000 9280.5 2366.7 10.321 -43.281

1110.000 8679._ 2366.7 10.321 -43.281

1115.000 8C97.5 2366.7 10®321 -43.281

1120.000 7532.6 2366.7 10.321 -4B.281

1125.000 6984.C 2366.7 10.321 -43.281

1130.000 6450.6 2366.7 10.321 -43.281

1135.000 5931.5 2366°7 10.321 -43.281

1140.000 5425.8 2366.7 I0.321 -43.281

1145.000 4932.7 2366.7 10.321 -43.281
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D5-15481-I

TABLE 8-XXXVIII ALTITUCE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDE, AND LONGITUDE - S-II EXPENDED-STAGE

TRAJECTORY {108-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

SPLASH

TIME

SEC

1150.000

1155.000

1160.000

I165.000

I170.000

1175.000

1180.000

1185.000
I190.00_

1195.000

1200.000

1202.407

ALTITUCE RANGE LATITUDE LONGITUDE

M NMI DEG DEG

4451.7 2366.7 I0.321 -43.281

3982.1 2366.7 I0.321 -43.281

3523.4 2366.7 10.321 -43.281

3074.9 2366.7 I0.321 -43.281

2636.3 2366.7 10.321 -43.281

2207.1 2366.7 10.321 -43.281

1786.7 2366.7 10.321 -43.281

1374.8 2366.7 10.321 -43.281

970._ 2366.7 10.321 -43.281

574.4 2366.7 10.321 -43.281

185.1 2366.7 10.321 -43,281

-.I 2366.7 10.321 -43.281
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TABLE 8-XXXIX

D5-15_81-1

i

INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -

S-IT EXPENDED STAGE TRAJECTORY

(I08-UEGREES LAUNCH AZIMLTH)

SEP

TIME

SEC

537°424

540.424

545.000

550.000

555.000

560.000

565.000

570.000

575.000

580.0G0

585.000

590.000

595.000

600.OOG

605.000

610.000

615.000

620.000

625.000

630.000

635.000

640.000

645.000

650.000

655.000

660-000

665.000

670.000

675.000

680.000

685.000

690.000

695.000

700.000

705.000

710.000

715.000

720.000

725.000

730.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC MISEC DEG MISEC2

7001.4539 6602.8423 .26 9.260

7001.3510 6602.7501 .22 9.259

7001.2350 6602.6528 .15 9.259

7001.1651 6602.6066 .C8 9.259

7001.1544 6602.6228 .00 9.259

7001.2028 6602.7018 -.07 9.259

7001.31G6 6602.8432 -.14 9.259

7001.4775 6603.0473 -.22 9.260

7001.7037 6603.3140 -.29 9.260

7001.9892 6603.6433 -.36 9.261

7002.3339 6604.0352 -.44 9.262

7002.7379 6604.4896 -.51 9.263

7003.2010 6605.0067 -.58 9.264

7003.7234 6605.5863 -.66 9.265

7004.3050 6606.2284 -.73 9.266

7004.9458 6606°9330 -.80 9.267

7005.6459 6607.7003 -.88 9_i!69

7006.4053 6608.5301 -.95 9.271

7007.223E 6609.4223 -1.02 9.272

7008.1015 6610.3771 -I.I0 9.274

7009.0365 6611.3943 -1.17 9.276

7010.0347 6612.4742 -1.24 9.278

71011.0901 6613.6165 -1.31 9.281

7012.2048 6614.8212 -1.39 9.283

7013.3786 6616.0884 -1.46 9.286

701A At 1_.-..-** v,,LAAI_.._*°_u_ --1. ="oo 9.283

7015.9041 6618.8103 -1.61 9.291

7017.2557 6620.2650 -1.68 9.294

7018.6664 6621.7820 -1.75 9.297

7020.1365 6623.3616 -1.82 9.300

7021.6657 6625.0035 -I.90 9.304

7023.2542 6626.7079 -[.97 9.307

7024.9018 6628°4745 -2.04 9.311

7026.6087 6630.3036 -2.11 9.314

7028.3748 6632.1951 -2.18 9.318

7030.20CI 6634.1491 -2.26 9.322

7032.0847 6636.1653 -2.33 9.326

7034.0284 6638.2439 -2.40 9.330

7036.0314 6640.3848 -2.%7 9.335

7038.0935 6642.5881 -2.54 9.339
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05-15481-1

TABLE 8-XXX IX INERTIAL VELOCITYt RELATIVE VELOCITYt INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -

S-IT EXPENDED-STAGE TRAJECTORY

{IO8-_EGREES LAUNCH AZIMbTH)

(CONTINUED)

TIME

SEC

740.000
745.000
750.000
755.000
760.000
765.000
770.000
775.000
780.000

785.000
790.000
795.000

800.000

805.000

810.000

815.00G

820.000

825.000

830.000

835.000

840.000

845.000

850.000

855.000

860.000

865.000

870.000
875.000

880.000

885.000

890.000

895.000

900.0C0
905.000

910.000

915.000

920.000

925.000

930.000

935.000

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC M/SEC DEG M/SEC2

7042.3955 6647.1815 -2.69 9.348
7044.6353 6649.5715 -2.76 9.353

7046.9342 6652.0239 -2.83 9.358

7049.2923 6654.5385 -2.90 9.363

7051.7096 6657o1154 -2.97 9.369

7054.1860 6659.7545 -3.04 9.374

7056.7217 6662.4557 -3.11 9.380

7059.3163 6665.2189 -3.18 9.385

7061.9700 6668.0443 -3.25 9.391

7064.6827 6670.9316 -3.33 9.397

7067.4545 6673.8810 -3.60 9.403

7070.2850 6676.8921 -3.47 9.409

7073.1746 6679.9653 -3.54 9.415

7076.1228 6683.0999 -3.61 9.422

7079.[295 6686.2961 -3.68 9.428

7082.1943 6689.5533 -3.74 9.435

7085.3173 6692.8715 -3.81 9.442

7088.4973 6696.2496 -3.88 9.449

7091.7335 6699.6868 -3.95 9.456

7095.0244 6703.1816 -4.02 9.463

7098.3686 6706.7326 -4.09 9.470

7101.7625 67[0°3362 -4.16 9.478

7105.2004 6713.9865 -4.23 9.485

7108.6740 6717o6754 -4.30 9.492

7112.1705 6721.3898 -4.36 9.500

71!5.6652 6725.1053 - _.43 9.506

7[19.I150 6728.7787 -4.50 9.512

7122.4486 6732.3385 -4.57 9.517

7125.5333 6735.6520 -4.64 9.520

7128.[13_ 6738.4638 -4.70 9.519

7129.7618 6740°3452 -4.77 9.518

7129.7731 6740.5917 -4.84 9.524

7126.9483 6738.0032 -4.91 9.572

7119.6805 6730.9720 -4.97 9.747

7105.3464 6716.8733 -5.04 10.261

7080.0335 6691.7924 -5.11 11.528

7038.1338 6650.1181 -5.19 14.167

6971.9330 6584.1315 -5.27 18.835

6871.2873 6483.6824 -5.35 26.065

6723.6783 6336.2435 -5_45 36.214
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D5-15481-1

TABLE 8-XXXIX INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-If EXPENDED-STAGE TRAJECTCRY

(108-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME

SEC

945.000

950.000

955.000

960.000

965.000

970.000

975.000

980.000

985.000

990.000

995.000

I000.000

1005.000

1010.000

1015o000

1020.000

1025.C00

I030.000

1035.000

1040.000

1045.000

I050._0C

1055.000

1060.000

1065.000

1070.000

1075.000

I080.000

1085.000

1090.000

1095.000

1100.000

1105.000

lllO.O00

1115.000

1120.000

1125.000

1130.000

1135.000

I140.0C0

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

MISEC M/SEC DEG MISEC2

6231.0795 5843.8514 -5.69 65.033

58£1.9918 5474.7617 -5.86 81.963

5401.7000 5014.3573 -6.06 99.908

4852.5533 4464.9379 -6.32 114.685

4241.6418 3853.5405 -6.65 121.934

3614.8453 3225.9979 -7.07 I19.330

3022.6085 2632.7341 -7.59 108.057

2500.3891 2109.2235 -8.23 92.903

2062.8092 1670.1553 -9.01 75.946

1711.9388 1317.7678 -9.91 60.154

1438.C233 1042.5572 -10.96 46.900

1226.4712 830.2386 -12.12 36.674

1062.8501 666.7050 -13.35 28.806

935.6106 540.7295 -14.62 22.878

835o190C 442.9546 -15.84 18.410

755.4774 367.3831 -16.94 14.822

692.1511 309.6078 -17.85 II.795

644.4934 269.[267 -[8.66 8.300

611.88C8 245.6495 -19.58 6.394

586.3692 229.3325 -20.32 5.195

565.0420 216.0128 -20.75 4.313

546.8028 207.8909 -20.83 3.652

531.2566 192.3292 -20.60 3.084

518.3045 181_4017 -20.13 2.593

507.8734 171.4998 -19.54 2.153

499.557g 162.4825 --IR_ [.854

492.9871 154.2830 --18.18 1.566

4£7.8964 147.0480 --17.51 1.316

4_3.98CI 140.7268 -16.89 I.III

480.9bC0 135.1957 -15.32 .950

478.611H 130.3314 -15.80 .821

476.7516 125.9853 -15.32 .729

475.2413 122.0314 -14.88 .677

473.946£ 118.2383 -14.45 .645

472.8278 I14.6432 -14.03 .601

471.8564 111.2807 -13.64 .557

471.0033 108.1410 -13.27 .517

470.2_40 I05.2010 -12.93 .482

469.560C 102.4372 ....12.60 .451

468.9371 99°8293 -12.29 .423

8-118



05-15481-I

D
IABLE 8-XXXIX INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-II EXPENDED-STAGE TRAJECTORY

(I08-DEGREES LAUNCH AZIMLTH)

(CONTINUED)

SPLASH

TIME

SEC

I150.00C

I155.000

1160.000

I165.000
1170.000

I175.000

1180.OOO

1185.000

1190.000

1195.000

1200.000

1202.407

VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

M/SEC M/SEC DEG MISEC2

467.8371 95.0180 -II.72 .376

467.347C 92.7916 -II._5 .355

466.8908 g0.6738 -II.20 ,336
466°4653 88.6587 -lO°g6 °317

466.0681 86.7419 -I0.73 .300

465.6970 84°9200 -I0.51 .282
465.3504 83.1906 -10°30 .266
465.026_ 81.5520 -I0. I0 .24g

464.7253 80°0028 -9.gl °233
464°4_45 78.5421 -9.74 °217

464.Ib35 77.1694 -g.57 .202

464.C70C 76.5679 -g.50 .202

8-119



D5-15481-I

T_SL E P-XI VEHICLE POSIIIEI_ COORDINAIFS

EXPE Ni)EI)-STAGE TRA.IEC T lJrY

(108-[}Er, REFS LAUNCH AZIMUTH)

- S-II

SFP

TIME X Y Z

SEC M M M

537°474

540.424

545.000

550.060

555.000

56U. 000

565.CC0

570. 000

575.000

.=aO .000

585.000

_90.000

595.000

tO0.CCO

605.60,0

610. COO

615.000

620.000

625.000

630.000

635.CC0

640.GC0

645.000

650.000

655.000

_6() 000

665. OC,O

670.000

675.000

680.000

685. OCO

690.000

695.000

700.000

705.060

710.000

715.000

720.000

775.oeo

730.000

735.000

_311093.75C

63C5373.375

_2q6495.18_

6286580. 879

6276445°9]3

_266087. g_

152555(,g°9_

6244710.938

6733692o 0_._

6222452.879

62 1C994.625

6199316.6_E

61 87420° 56?

6175305.50C

6162972._28

615(]422.B1 _.

61 37654._2F

6124670.25C

61 11z669°688

6C_8(352.62_

6084420.4B8

607C572. 563

605651 0.438

6042233°438

6027743.06_

60!30_B-56_

5958121°625

5982991.438

59 67649.68_

5952095o5CC

593eB_0.625

5920354.2_C

5s0416a. 125

5_87771.375

5871165.7_.C

5854 350.4_8

5837327.25f

58 P0095.250

5802656.25C

5785009.438

5767L56.6_8

-48106.106

-48429.820

-4892 2.16 3

-49458. 299

-49992.441

-50524.614

-51054.758

-51582.896

-52108.g71

-52633.005

-53154.96L

-53674. Q02

-54192° 528

-54708o145

-55221.593

-557B2.S96

-56241°998

-56748.92]

-57253.605

-57756° 076

-58256.277

-58754.229

-59249° 87 7

-59743°24|

-60234. 266

-60722°g75

- 612[)g.31 1

-b|693. 296

-62174.873

-62654°066

-63130. 818

-63605. 152

-64077. 013

-64546.420

-85013. 320

-65477.7_5

-65939. 608

-663q8. <962

-66855. 742

-67309.968

-67761.58 6

1803000.C16

1823209.828

1853_86.7q7

1887555.844

1921057.078

1954492.C|6

1987856.797

2021 152.906

20 54B76. 516

2087529. C94

2120606.78]

2] 5361 I. OcJ4

218h538.2|9

221 9389.56B

2252161.B75

2286855. C6_

2317466° 875

2349 998. 250

2 382445. 406

2414809.781

2447087. 594

2479 280. 250

25111 84.031

254_400° 281

2575 325. 364

2607 160. 596

2638902. 281

2670551.750

27021 05°406

2733564°5_1

2764925.438

279b189°500

2827353°063

2858417.438

7889 378. 969

.!920 238. 969

2950993. 875

2981644. 846

BO 12 188. 344.

5042625.625

3072953. 156

8-120



L__

TABLE 8-XL

D5-15481-I

i

VFHICIF POSIIIfN COORDINATES

FXPENDED-ST_GF TRAJECTORY
(ICS-DEGREES tAIJNEH AZIMUTH|
(CONTINUED)

- S-IT

TIME X Y l
SEE M M M

740.000

745.000

750.000

755.0O0

760.CC0

765.000

770.000
775.060
780.000
785.000

790.0C0

795.000

800.000

805.000

810.6C0

_15.000

820.0O0

825.000

EtO.OO0
835.0C0

860.000

845.000
E50.0C0

E55.0C0

860.000

865.000

FTO.OCO
875.000
880.000

885.000
_gO.CO0
895.000

_O0.O00

_05.000

910.000
915.000

_20.000
_25.0C0
_O.CCO
%35.000

940.000

5749097. OOC
5730832.37_
5712361. 813
5693687.25C

5674807.813
5655725.37..,
56 36439. OOC
5616950.6_@,

5597?59.5CC

5577B67.5CC

5557273.563

5536979. 875

_516485.313
5,%95792.12 c,

5474899.12 _.

5453808.563

_4_251q.375

541 I0_3.750

538_350. 563

5367472.125

5345397.313

E323128.438

5300664.3]5

52 78007.563

E2 55156.8"t. _
5232114.813

5208880.56_

5185456. _38

5161843.4B8

51 _8044.06_

El 14060° 125

50 89898. 625
5065566.0£3

504 I(377.625

50 16452.188
4991723. 875

4q 6o940. |25

4942176.3]5

4g 1753b. 813

4893171.87.5

4869278.8 13

-68210.618
-68657.010

-69100. 781

-69541. 881

-69980.326

-70416.066
-70849. 119

-71279.435

-71 707.028

-72131.853

-72553.925

-72973.1q0

-73389.671

-73803.515

-74214.1W3

-74622. I01

-75027.207

-75429.412

-75828.73_

-76225.125

-7661R.600

-77009.112

-77596.680

-77781.255

-78162.S58

-78541.447

-79917.048

--79289.629

-79659.233

-80025.867

-80_89.638

-80750.666

-8110q. 245

-81465. 792

-8182 I. 044

-S2 176. 102
-R2532.783
-82893.518

-8_262.264

-8_644._31
-84046.54_

%lOB 177. 125

3133278.969

31 6"_274. g38

31 93 156.438

3222924.688

3252576. 219

:1282'I]2. 188
3311529.C31

3_4(} 828. O00
3_70005.5_/,

5399062. _38

3427996. 563

_456807.53[

3485492.438

3514052.4B8

3542 484.06:3

3570788. 375

B59896[.969

_627005. 938

3654916.8]B

B682695.656

?,7i0339.063
3737848.03[

B765 219.0q4

_792453. ]56

3819 5_6.688

3846 500.40(:,

387_ 310.4q8

3899976.9_

3926494. 938

3952862.656

:_979072.06 _
4005 115.84_

40 30 977°688

4056638.09_

40 82C62. 063
4107 202. B44
41%,I.984. 906
4156B09. _44

4180038.3"/5
42.02 973. q38

8-121



I]5- 15481-L

TP.BL F 8-XL VI_HICI_E POSIII_N COORDINATES

EXPF NJIE|)-ST_GF TRAJECTOI{Y

[108-1]FGREFS LAUNCH AZIMUTHI

(CONTINUED)

- S-li

TINE X Y Z

SEC t4 M t4

_45 o OON

_50°000

_55.0C0

g60. 000

565,000

S70.CCO

¢.75.000

g80.OCO

c85.000

990.000

g95.000

1000.000

IC05o0C0

1010o000

1015.0C0

102_0.000

IC25°0C0

1030.000

1 C35. 000

1040.OCO

1045. 000

1050. 000

1 C,55. OCO

1C60.0C0

IC65. 000

1070o000
1075.000

1080. C,00

1C85.000

1090.000

] G95. 000

1100.000

I]05.000

1 110.000

1 ll5.CO0

1120. 000

1125.000

1130.0C0

1 135.0(30

1140. 000

1145o000

4846113.313

4823976.75C

4803206. S3E

478415a. 125

4767140. lfl_

4752327.5OC

473g714.313

47 2q124,. 25C

47202_9. 875

4712902.93_

4706667. 813

47 01330. c,3_

46q6694o125

4692605°3|3

4688952o813

4605654o 188

4682645o 56C

4679870°438

467725R. O_

4674763 ° 12_

4672368°43_

4670065. II_E

4667847.25C

4665706°625

46634,34o188

466i6igo 6_5

4e 5c,654° 75C

4657731. 250

4655842.12_

4653981. 186

465214_. R13

465_032h. 125

464852_ .56_

4646740.25C

4644969. I_-=

4643211.0C0

4641_64.813
46397?9.625

4638004.75C

4636289.313

4634587.87_

-84478. 198

-84949° 992

-85473.77 1

-860_12. Og7

-867? 5. 659

-87470.436

-88295.725

-89194° g4_

-90158.[01

-91174.012

-92231. 817

-93322.410

-94438°475

-95574. 558

-gb776.43 t)

-97891. 116

-99066. 077

-100_'49.311

-I01638. 285

-]02631. 500

-I0382fl. 121

-1,95027.773

-I06229.9q5

-107434° 513

-108640. 856

•, ,',no,'. o 7"4--£%J 7 U--I-_/ l, ,,

-1 11057.854

-I 12267. 909

-I 13478. 801

-114690°273

-115902.168

-i17114.47q

-1 18327.04g

-119539. 932

-]20753.014

-121966. 365

-123179. 877

-124393.625

-125607, 506

-125821.604

-128075. 814

8-122

47248g_. 438

4245539. 561

4264606. 500

4281 805. 500

42 96 89b. 500

4309772. 313

4320491.438

432g 2_0.438

4336358.563

4342089.5b_

434t,735.063

4350532. 000

4353665.438

4356278._38

4358480.063

4360 355°688

436] 974° 5[90

4363394. ]25

4364660.00(]

4365805.7&O

4365859. 813

4367847.g38

4_68792o813

43 69 712. 875

43 I(]621 °688

4371528= 375

4_72439.8] 3

4313359.813

4374 2gO. 313

4375232. 188

4376185.313

4377 149,688

437812.4.875

437g 1 i0.750

4380 107. _I

43_I I14. ]88

4382 130. 875

4383 156.938

4384191.688

4385 234,688

43}_6 285.438



TARL [..: P,-XL

D5-15481-I

VEHICLE P{]SITIEN CI]IIHDINATES
FXPF NI)FD-STAfiE TRAJECTORY

(IOfl-OFGkEFS LAUNCH AZIMUTH}

(CONTINUED)

- S-IT

SPLASH

TIMF. X Y 7

SFC M M M

]50.000

155.0C0

]60. 000

165.(]00

170.C00

175.000

180.C00

185.0C0

190. OGO

]95.0O0

200.COO

202.467

4632884.8";5

46BI 194.938

4629_] 2.50C

46 27837.'413

4626168.8] _

4&P4506.819

4622850.87£

4621200.75C

46 [9555. c;38

4617916.975

461_2flI .4_8

4615495. <]38

-129250.230

-130464.748

-131579.459

-132894.270

-134109.264

-135324.344

-136539°604

-IB7754. 939

-138970.44_

-140186.018

-141401.748

-141987.102

43 8734_.500

4 _88408.56:_

4_89480.313

4390558. 250

4391642. ] 25

4_927B1.56_

439"_ 826. 375

4[_94926° l 25

4396 030.5_5_

4397139.3)

4398252.125

43 qR "/89 . 2_50

8-123



05-15481-t

TAHLF H-XLI VFHICIF." VELCCITY COMPONF.NT._

FXPINOFI) S[A{-E IRA.IECTORY

i IC£-I)EGREES LAUNCH AZIMIITH)

- S-.[I

SEP

T IM E XD{3T YD [)T Z DCT

£EC MISEC M/SEC MISEC

537._,24

540.424

545. O00

550.000

555.000

560.C00

E65.000

570. C£0

575.000

580.CC0

585.CC0

590. OOO

E95.CC0

tOO.GO0

605.000

610.000

615.000

620.000

625.C00

6 _O. OCO

635.000

640.000

645. O00

650.0C0

6,55.000

665.000

670.000

675.000

680. CC0

685.0C0

6-90. C60

(95.000

700.CC0

705.0C0

710,,000

"/I5.CCO

720.000

72b.0C0

730.0C0

7 35. 000

-1893. 242 -108. OlO 67B9. 757

-191 9, _45 -107,778 o732,096

-19h0.621 -107. 422 6720, 247

-2005,0Cl -107,029 67C7,073

-2049.3C£ -106. 632 6693.66_

-2097.54( -I06. 233 6680.016

-2137.710 -105. 829 6 666., 134

-2lB1. 801 -105,422 6652. 016

-2225,81 e -105,012 6637,663

-2269. 761 -104. 598 66P3.07_

-231 3.62 £ -I04. 181 6608. ,,°49

-2557.42 0 -103. X60 5 593. 189

-2401.1._4 -103,335 6577. 895

-2444. 773 -102. 908 o 562. 365

-2488.332 -102,476 6 546.602

-25B1.814 -102,042 o 5_0.6C3

-2575. 216 -I Or, 603 S514. _70

-261 8. 539 -101,162 6497.902

-266 !. 78C -100, 717 648 l. 201
-2704. (;41 -100,268 t_ 464. 266

-274R. 01 a -99, ,_16 6 447, 0¢J6

-2791.. O15 -99.351 6429.69"_

-2833. q2"l -98. 902 h 412.056

-2876.75_ -98,440 6 B94.185

-2919.4¢_ _ -97. 974 6376.081

-3004.72_ -97.053 6 339. 172

-3047.213 -96.557 e 320. 368

-3089.6C_ -96. 0713 6 aJO]. 330

-- 3[31. ¢-31_ -95. 596 0282.05g

--3174.137 -95.110 62o2.555

-32] 6.26E -94. 620 6242.818

-325_.3C_ -94. 128 6229._: 8

-__300. 254 -93.6 32 6 202. (44

-3342.108 -93. 1_2 6182.208

-3383.8"; I -92. 630 6 I61.57_Q

-3425.539 -92. 124 6140.6 {A

-3467.1 14 -91.6[4 6119.500

-{508.592 -91. 102 6098.133

-3549. q'l_ -90. 586 6076.5 3L

-%591. 261 -90.06h 6054. 697

8-124



D5-15481-I

1ABLE 8-XI. I VEHICL_ vELI3('ITY COMPONFNIS -

EXP_NDEI) STAGE TRAJECTORY

(IC_-P, EC,REFS LAUNCH A/IMUTH|

(CONTINUED)

S-If

T I ME XDOT YDOT /D_T

SEC MISEC MISEC MISEC

-36%2.450 -89. 544

-367%.53_ -89. OIY

-}I14.571 -88.488

-_755.421 -87.956

-3796.211 -87.420

- 38_ 6,,8_(} -86. 880

-3877.485 -86.338

-_917,g6(- -85.792

-_958.345 -85. 243

-_99R.617 -84.690

-4038.784 -84. 135

-4078.84__ _ -83.576

-4L18.7<_ -83.014

-4t58._8 -82°448

-4198o 372 -81. 879

--42._37°gg4 --8 I. 307

-4277°5C5 -80. 732

-4316.qc1 -80. 154

-4356° 183 -79. 572

-4395° 348 -78. g87

-4434.3_5 -78. 400

-4473. 318 -77. 809

-45L2.117 -77.2L5

-4550.781 -76.619

-4589.3C4 -76. 020
-4627.66 _- -75. 420

-4665,8-=g -74. 818

-4703,772 -74. 218

-474] .37L- -73.622

-4778.473 -73.037

-4814.76_ -72.474

-4849°772 -71.950

-48_2.644 -71.495
-4912.243 -71. 151

-4936.7Cl -70.985

--4953.2C4 -71. 099

-4957° 6_ l -7 I. 638

-4944.516 -72. 805

-4g06. IBE -74.8#,8

-4S33.335 -78.160

-4715.184 -8_.066

740.0C0

745. 000

750.0(0

755.000

760.0C0

765.000

770.0C0

775.0(30

780.000

785.0C0

790.000

795.CC0

800.000

805.000

8LO.OCO

8IS°GO0

820.00O

825.0C0

8_0.000

E_5,CO0

840.C00

845.000

850.0G0

855.6C0

860.000

8_,5. 000

870.000

875.000

880.000

_a5.000

890.000

895.000

gO0. O00

_05.0C0

_lO.CO0

_IS.CCO

920.000

92.5.000

S}O. OCO

c935. OCO

940.000

6032.630

0010.3_(}

5987. 797

5965. 032

b94 2.032

59L8.801

5895.835

b 871.6qT

5847 o 70(,

5a23.54[

5799. 143

5774o511

5749°646

5724.548

569q.214

5673.648

5647.846

562t.809

b 595. 536

5569.026

5 542. 277

5515.288

5488. 052

5460.565

5432.8]5

5404.786

') 376. 444

5347.7B8
5318.568

5288.750

5257°970

522S.724

5 191. 153

5153. 121

5100.784

5058.41_

4995° ]47

4914.704

4810.292

4 673. 394

4494. §06

8-125



TABLE 8-XL I

05-15481-1

VEHICLE VELOCITY COMPONFNrS
FXPFNn_ STAGE TRAJECTORY
(IGB-DEGREES LAUNCH AZIMLJTHI
(CONTINUED)

S-II

TIMF XOOT YDOT 7DCT
SE_ M/SEC MISEC NISEC

_45.000
g50,CCO
955.000
_60.000
965.000
STO.CCO
_75.000
980.000
R85.000

_gO.O00

_95.000

I000.000

IC05.000

lOlOoOCO

IC15.000

IC_O.O00
IC25o0C0
1030.0C0
IC35.000

IC40o000

I045.000

IC50.000
IC55,000
1060.000
1065.0C0
1_7n NNN

1C75.000
1080o000
lC85,000
] [90. OCO
1095.000

1 I00.000

1105o000

l]lO.OCO
1115.000
II20.CCO
1125.000
1130.0C0
I135.000

1140.000
1145.CC0

-4540.911 -89o966 4 265. 956

-4302. 137 -99. 152 3980. 544

--3993. 334 -II0. 809 _635. 845

-3614, 8l=C -124. 907 _234.860

-31R5.54_ -140. 759 2797. ]43
-2738. 629 -157. 162 2354. 213
-2311.72C -172.771 Ig39._55

- 1931. 981 -186. 622 l 576. 251
-1611,345 -198o 301 1 272.567
-1352,57 c -207.7,72 1 028o647
-1149° 35'; -215. 125 8_;7.022

-991 °35'; -220. 885 6R7°495
-868.03_ -225,, 381 570o410

-770. 878 -228. 918 478.23R
-692. b03 -231.751 405.136
-628. 758 -234. 040 347. 326
-576.338 -235. 893 302.C95
-536. 296 -237. 302 2h7. 295

-509. 852 -238.25 3 240. 177
-488. 572 -239. 002 219. Cq7
-_6g° 528 -239.641 203.441

-451.867 -240. 200 192°649

-435°55_ -240. 686 !85. 995
-t_20. 932 -241° 099 1B2°557
- 08.371 -241.436 181.320
__,o_ "57 -""I.''' ''" 670,J3 eov - ¢. ""1" IV "I AU&O

-388. 568 -241. 928 183.091
-381.030 -242. 101 185.057
-374° 821 -242.235 187.265
-369. 683 -242° 340 189. 548
-365. _93 -242,423 191 . RO'_
- ?,6 [. 73 ¢; -242° 490 ]94. 000
-358° 551 -242. 546 196. 131
-355.60_ -242. 597 198.289
-352.8E_ -242°644 200.404
-350.395 -242° 687 202.422
-348. 105 -242. 726 204. 330
-345.986 -242. 763 206.12_
-344. 013 -242° 798 207. B24

-342. 164 -242, 831 209.425
-340.424 -242. 803 210.938
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TABLE e-Xl. 1 VEHICLE VFLCCITY CDMPDNENTS
EXPENDED STAGE TRAJECTORY
(ICB-D£GREES L_UNCH AZIMUTHJ
(CONTINUED)

- S-II

SPLASH

TIMF XDOT YDOT ID_T
SEC MISEC MISEC MISEC

llSO,OO0
1155,0C0
1 160.0C0
1165,000
|ITO.GO0
I175.G00

II80.OCO

fIBS.000
1190o0C0
1195.000
1200.000

1202.407

-3"_8,,781 -242. 894 2_12.3"/I

-337.227 -242. 924 213.'/28

-335.754 -242.953 215.013
-334.35"_ -242 . 981 216. 230
-333o034 -243.008 217.381
-3_1°782 -243.034 21 B.469

-330° 5(Je -243.060 210.495

-329.481 -243°084 220.459
-328.430 -243,, I08 221. 364
-327.4.44 -243° 131 222. 208

-326.52_ -243° 152 222.C) q3
-326°lt 24 -243. 161 223.331
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SECTION 9

NOMINAL TRAJECTORIESFOR PERFORMANCEANALYSIS

This section defines two nominal trajectories for performance
analysis studies. These trajectories provide reference con-
ditions for use in determining the propellant reserves re-
quired because of profile geometry variations or vehicle
characteristic perturbations.

These trajectories are identical from liftoff through S-IVB
reignition and differ only during the translunar injection
boost. Flight is along a launch azimuth of 72 degrees, and
the vehicle remains in parking orbit for three full revolu-
tions. Preignition-sequence initiation (tB6) occurs at a
flight time of 16,550 seconds.

In the first trajectory, the vehicle does not perform a
plane change during the S-IVB second burn, and injection occurs
at a vis-viva energy (C3) of -1.4986 Km2/sec 2. This trajec-
tory is used in Reference 22 as the nominal trajectory for
establishing Flight Geometry Reserve (FGR) propellant re-
quirements. The FGR propellant consumed in this nominal tra-
jectory is defined to be zero. The FGR propellant consumed
during any other trajectory that is simulated using nominal
vehicle characteristics is the injection weight of that tra-
jectory minus the injection weight of this zero-FGR trajectory.

In the second trajectory, injection occurs at a vis-viva
energy of -1.225 Km2/sec2, and a large platte change is per-

formed during the boost. This injection energy is the max-

imum energy required for any free-return translunar trajectory.

The plane-change angle executed during the boost is the angle

that, together with the high injection energy, requires the

consumption of an amount of FGR propellant equivalent to a

velocity increment of 80.0 meters/second. The amount of

plane change performed during the second-trajectory injection

boost is 2.8355 degrees. The direction of plane change

selected is to the north of the orbital plane; after three

revolutions of parking orbit the vehicle position is in the

northern hemisphere where a northward plane change results in

slightly larger gravity losses than a southward plane change.

The FGR propellant consumed during the second trajectory is

2625.0 pounds. This second trajectory is used in Reference 22

as the nominal trajectory for establishing Flight Performance

Reserve (FPR) propellant requirements.

The FPR Dropellant allotment must be sized to assure that

the vehicle can successfully complete the assigned mission with

sub-nominal vehicle performance. The injection energy and

plane-change angle of this second trajectory represent worse
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performance requirements than are required for any actual
two-injection-opportunity translunar trajectory. Therefore,
FPR propellant requirements determined by using sub-nominal
vehicle characteristics and these injection conditions are
adequate for use during any lunar landing mission that is
based on present profile ground rules.

Table 9-I summarizes the trajectory characteristics of these
two nominal trajectories at S-IVB preignition-sequence
initiation (tB6) , at the flight time of 90-percent J-2 thrust,

and at J-2 cutoff. (The cutoff signal and cutoff occur simul-

taneously in this simulation.) Table 9-II summarizes the

sequence of major events after tB6 for these two trajectories.
The only difference in event time_ between these two trajec-

tories occurs at cutoff. Trajectory characteristics and

major-event times prior to tB6 are identical to the data of
Sections 1 and 3 for a 72-degree-launch-azimuth trajectory.

Trajectory characteristics after injection are not presented

because these trajectories are not intended to satisfy lunar-

oriented objectives.

These trajectories remain in parking orbit longer than the

trajectories for explicit lunar arrival conditions, and con-

sequently have significantly different weight summaries for

flight after parking orbit insertion. Table 9-III shows the

weight summaries for these two trajectories after parking

orbit insertion. Prior to parking orbit insertion, the tra-

jectory weight summaries are identical to Table 3-III.

Special sets of targeting parameters are required to enable

the vehicle to fly to the desired injection hypersurfaces.

The selected values of these parameters cause the appropriate

injection energy, an optimum boost profile for nominal vehicle

operating characteristics, no plane change for the zero-FGR

trajectory, and the maximum plane change associated with the

consumption of 2625.0 pounds of FGR for the FPR nominal tra-

jectory. The targeting and guidance parameters used to prepare

the boost to parking orbit and the parking orbit coast phases

of these two nominal trajectories are identical to those de-

fined in Section ii. Targeting and guidance parameters for

the translunar injectionlb_osts of these two trajectories are

given in Table 9-1V. Definitions of these parameters are

given in Section ii.

Trajectory data from liftoff through the preignition-sequence-

initiation flight time of these two nominal trajectories

(16,550 seconds) are givQn in Tables 7-I through 7-IX. The

data in these tables define the pre-tB6 phases of the zero-FGR

and FPR nominal trajectories. Post-tB6 phase'data for these
trajectories are contained in Tables 9-V through 9-XXII. The

data in Tables 9-V through 9-XXII originate at a flight time
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of 16,550 seconds and continue to the flight time of J-2
engine cutoff. At 16,550 seconds the data of Tables 9-V

through 9-XXII are identical to the corresponding data in

Tables 7-I through 7-IX.

Injection boost data for the zero-FGR nominal trajectory are

contained in Tables 9-V through 9-XIII and data for the FPR-

nominal injection boost are contained in Tables 9-XIV through

9-XXII. Data are given at 5-second intervals during this

period of flight. The definitions of the trajectory parame-

ters contained in these tables are given in Section 7. The

trajectory parameters contained in each table are as follows:

a. Tables 9-V and 9-XIV contain vehicle weight, thrust,

altitude, and surface range from Cape Kennedy.

b• Tables 9-VI and 9-XV contain inertial velocity, relative

velocity, inertial acceleration, and gravitational

acceleration.

C• Tables 9-VII and 9-XVI contain inertial flight-path angle,

inertial heading, geodetic latitude, and longitude.

d. Tables 9-VIII and 9-XVII contain the guidance-commanded

and actual vehicle pitch, yaw, and roll attitude angles.

e. Tables 9-IX and 9-XVIII contain Mach number, rel_ ive

flight-path angle, angle of attack, and normal force

angle•

f. Tables 9-X and 9-XIX contain aerodynamic dynamic pressure,

the product of dynamic pressure and angle of attack, and

the aerodynamic heating indicator•

g•
_k1_, a_vT =_m a-vY __ a_n_yn_mic normal force,

aerodynamic axial force, geocentric radius, and geocentric

latitude.

h• Tables 9-XII and 9-XXI contain the vehicle inertial posi-

tion coordinates in Project Apollo Standard Coordinate

System 13.

i • Tables 9-XIII and 9-XXII contain the vehicle inertial

velocity components measured in Project Apollo Standard

Coordinate System 13.
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TABLE 9-II SEQUENCE OF MAJOR EVENTS DURING

THE ZERO-FGR AND FPR NOMINAL-

TRAJECTORY INJECTION BOOSTS

FLIGHT TIME AND TIME-BASE-REFERENCED

SEQUENCE TIME - SECONDS

EVENT ZER0-FGR NOMINAL

TRAJECTORY

FPR NOMINAL

TRAJECTORY

PREIGNITION-SEQUENCE

INITIATION

16550.0

(tB6 + 0.0)

16550.0

(tB6 + 0.0)

CLOSE CONTINUOUS H 2

VENT - IGNITE 02/H 2
BURNER

BEGIN APS ULLAGE

02/H 2 BURNER CUTOFF

INITIATE J-2 START

SEQUENCE

J-2 AT 90% THRUST

(ALSO DESIGNATED IN

THIS SIMULATION AS

_'STAGE LIFTOFF" AND

"J-2 AT OPERATING

THRUST LEVEL")

16635.0

(tB6 + 85.0)

16896.0

(tB6 + 346.0)

16897.0

(tB6 + 347.0)

17000.0

(tB6 + 450.0)

17010.0

(tB6 + 460.0)

UNLOCK PU VALVE -

VALVE MOVES TO STOP

INITIATE IGM

*MIXTURE-RATIO SHIFT -

PU VALVE LEAVES STOP

17012.6

(tB6 + 462.6)

17016.0

(tB6 + 466.0)

17120. 910

J-2 CUTOFF SIGNAL - 17318.570

THRUST BECOMES ZERO (tB7 + 0.0)
INSTANTANEOUSLY

NOT A TIME-BASE-REFERENCED EVENT

16635.0

(tB6 + 85.0)

16896.0

(tB6 + 346.0)

16897.0

(tB6 + 347.0)

17000.0

(tB6 + 450.0)

1701.0.0

(tB6 + 460.0)

17012.6

(tB6 + 462.6)

17016.0

(tB6 + 466.0)

17120.910

17324.017

(tB7 + 0.0)
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TABLE 9-III
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AS-504 WEIGHTS SUMMARYDURING THE
ZERO-FGRAND FPR NOMINAL-TRAJECTORY
PARKING ORBITS AND INJECTION BOOSTS

ZERO-FGR ZERO-FGR FPR FPR
TRAJECTORYTRAJECTORYTRAJECTORYTRAJECTORY
EVENT WEIGHT EVENT WEIGHT
WEIGHTS LOSSES WEIGHTS LOSSES
(POUNDS) (POUNDS) (POUNDS) (POUNDS)

AT PARKING ORBIT 299,777
INSERTION

299,777

PROPELLANTBELOW
ENGINE VALVE

39 39

APS PROPELLANT

LOSSES IN ORBIT

420 420

LOX/HYDROGEN

BURNER PROPELLANT

16 16

OXIDIZER VENTED

IN ORBIT

265 265

H2+He VENTED IN
ORBIT

3775 3775

START TANK

FUEL LEAD LOSS

2

30

2

30

S-IVB H 2 IN
START TANK 4

__T_7_v_ THRUST

BUILDUP PROPELLANT
483 483

J-2 AT 90% THRUST

AFTER REIGNITION

(STAGE LIFTOFF)

S-IVB MAINSTAGE

PROPELLANT CON-

SUMED TO INJECTION

FLIGHT GEOMETRY

RESERVE PROPELLANT

CONSUMED TO INJEC-

TION

294,743

155,855

294,743

155,855

2625
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TABLE 9-III. AS-504 WEIGHTS SUMMARY DURING THE

ZERO-FGR AND FPR NOMINAL-TRAJECTORY

PARKING ORBITS AND INJECTION BOOSTS

(Continued)

ZERO-FGR ZERO-FGR FPR FPR

TRAJECTORY TRAJECTORY TRAJECTORY TRAJECTORY

EVENT WEIGHT EVENT WEIGHT

WEIGHTS LOSSES WEIGHTS LOSSES

(POUNDS) (POUNDS) (POUNDS) (POUNDS)

FLIGHT PERFORMANCE

RESERVE PROPELLANT

CONSUMED TO INJEC-

TION 0 0

S-IVB THRUST-DECAY

PROPELLANT 87 87

AT J-2 SECOND

CUTOFF 138,801 136,176

APS POWER-ROLL

PROPELLANT LOSSES

DURING INJECTION

BOOST 32 32

PROPELLANT BELOW

ENGINE VALVE 39 39

USABLE PROPELLANT

NOT NEEDED FOR

MISSION (INCLUDING

RESERVES) 9,101 6,476

APS POWER-ROLL

PROPELLANT LOSSES

DURING TRANSLUNAR

COAST 32 32

S-IVB STAGE AT

SEPARATION

(EMPTY, WET) 27,447 27,447

INSTRUMENT UNIT 4,150 4,150

SPACECRAFT AND SLA 98,000 98,000
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TABLE 9-IV

PARAMETER

SUMMARY OF THE SPECIFIC INJECTION-BOOST TARGETING

AND GUIDANCE-PRESETTING VALUES REQUIRED FOR THE

ZERO-FGR AND FPR NOMINAL TRAJECTORIES

UNIT
ZERO-FGR FPR
TRAJECTORY TRAJECTORY

VALUES VALUES

TL 0

T L

RAT

DEC_

*T x

*Ty

*T Z

eN

C3

cos_

eE o

aTS

8

.a!

r N

TST

_TR

T 2N

T2R

_VEx2R

"r3R

SECONDS 0.0 0.0

SECONDS 0.0 0.0

DEGREES 67.57195 63.94862

DEGREES 27.37102 27.59450

- 0.3388107 0.3892197

- 0.8208755 0.7962058

- 0.4597507 0.4632110

- 0.9751832 0.9797230

M2/SEC 2 -1.4986XI06 -1.225XI06

- 0.99452 0.99452

DEGREES 0.0 0.0

DEGREES 14.48262 15.45041

DEGREES 51.03499 48.85233

DEGREES 19.84413 17.66147

FEET 21586374. 21586374.

SECONDS 16530. 16530.

DEGREES -52. -52.

SECONDS 537.161 537.161

SECONDS 106. 106.

SECONDS 203. 203.

FT/SEC 13682.979 13682.979

SECONDS 490.371 490.371

*Tx, Ty, AND T z ARE COMPUTED FROM RA_ AND DECk.
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TABLE 9-V WEIGHT, THRUSTt ALTITUDEt AND SURFACE RANGE
FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATICN

TO J-2 CUTOFF IZERO-FGR NOMINAL TRAJECTORY)

TIME FROM

L|FTOFF

ISEC)

16550.000

16555.000

16560.000

16565°000

I6570.000

16575°000

16580.000

L6585°000

16590.000

16595.000

16bO0.O00

16605.000

16610.000

16615°000

16620°000

16625°000

16630.000

16635.000

16640.000

16645.000

16650°000

166§5o000

16660.000

16665.000

16670.000

16675.000

16680°000

i6685.000

16690.000

16695.000

Ib?O0.O00

16705.000

16710.000
16715°000

Ib720.O00

IbT25.000

16730o000

16_35.000

16740°000

16745.000

SURFACE

WEIGHT THRUST ALTITUDE RANGE

(POUNDS) (POUNDS) (METERS) (NMI)

2.g58783E 05 I.g20655E 01 208624.? 2253.0li

2.q58772E 05 I.g21qOSE Ol 208612.6 2233°744

2.9587ble 05 [.923[55E O[ 208600.2 2214.4(7

2.958751E 05 I.g244051 Ol 208587.3 2195.211

2.g58740E 05 1°925655E Ol 20857_.2 21/5.946

2.958729E 05 1.926905E Ol 208560.9 2156.68l

2.958T18E 05 I.g28155E Ol 208547°l 2L37.4Lb

2.g58708E 05 I.g29405E Ol 208533°2 2118.152

2°9586971 05 1.9306551 Ol 208518°9 2098.888

2°958686E 05 1.9319051 Ol 208504.3 2079.b2b

2.958675E 05 1.9331551 Ol 208489.3 20b0.363

2.958665E 05 1.934405E Ol 208474.2 2041.101

2.958654E 05 1.9356551 Ol 208458.7 2021.839

2.g586_31 05 l.g36905E Ol 208442.9 2002.579

2°q58632E 05 1.g38155E Ol 208426.8 1983.319

2.9586221 05 I°g394051 Ol 208410°5 1964,05g

2.958611E 05 I.g40655E Ol 208393.7 1944.801

2.9585951 05 1.500000E 01 208376,8 1925,543

2.g584466 05 1.5571571 01 208359.6 [906.286

2.g58298E 05 1.6143351 01 208342.0 1887.029

2.95814gE 05 1.671502E 01 208324.1 1867.774

2.958000£ 05 1.7286701 O1 208306.1 1848.519

2.9578511 05 |.7858371 0| 208287.6 1829.265

2.957702E 05 1.843005E Ol 208268.9 1810,012

2.957553E 05 [.gOOIT2E 01 208249.9 1790.760

2.g574046 05 1,g57340E 01 208230.5 1771.509

2.9572551 05 2°014507F ....nl _v_na211..,l 1752.259

2.95710bE 05 2.071&751 Ol 208191.0 1733.011

2,956957E 05 2.1288421 Ol 208170.8 17i_.763

2.g56808E 05 2.1860101 Ol 208150.6 1694.516

2.g5665gE 05 2.243177E 01 208129°7 1675.271

2.956510E 05 2.300345E Ol 208108.7 1656.02b

2.9563621 05 2.357512E Ol 208087.5 1636.784

2,g56213E 05 2.4|46801 01 208065°9 1617.542

2,g56064E 05 2.471847E 01 208044°2 1598.302

2.g55915E 05 2.52g015E 01 208021.9 1579.063

2.q55766E 05 2.5861821 01 207999.7 1559.826

2,955617£ 05 2.b433501 Ol 207976°9 1540.590

2.955468E 05 2.7005171 Ol 207954.0 1521.35_

2.95531gE 05 2.7576851 01 207931.0 [502.123
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TABLE q-V WEIGHT, IHRUS[, ALTITUDE, AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION

[0 J-2 CUTOFF (LERO-FGR NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

{$EC) (POUNDS) (POUNDS) (METERS) (NMI)

16750.000 2.955170E 05 2.814852E Ol 207907.4 1482,893
16755.000 2o955021E 05 2.872020E O[ 207883.7 1463.664

/6760.000 2.954872E 05 2.9291876 Ol 207859.7 [444.437
16765.000 2.g54723E 05 2._86355E Ol 207835.5 1425,212
16770o000 2°954574E 05 3°043522E 01 2078[[.0 1405,q89
16775°000 2°9544266 05 3.ICG690E Ol 207786.2 1386.769
16780.000 2.g542776 05 3.157857E Ol 20776l.3 1367.550
16785o000 2.g541286 05 3°215025E 0l 207735.9 1348,335
16790°000 2.953979E 05 " 3°272[92E O[ 207710°5 1329.121
16795.000 2o9538306 05 3.329360E Cl 207684.8 1309.910
16800°000 2.9536816 05 3.386527E Ol 207658.9 1290.702
16805.000 2.953532E 05 3°443695E Ol 207632,7 1271,497
16810°000 2.9533836 05 3.5008626 01 207606.2 1252.295
16B15°000 2.953234E 05 3°558030E Ol 207579.5 1233.096
lbB20.O00 2.9530856 05 3.6151976 Ol 207552°7 121_.900
16825.000 2.9529366 05 3.672365E Cl 207525.4 1194.708
16830.000 2.952787E 05 3.729532E Ol 20749B,1 [[75°519
16835.000 2.9526386 05 3.7867006 O1 207470,5 1156.335
16840.000 2.9524896 05 3.843867E Ol 207442°6 I137°154

16846°000 2°952341E 05 3,_C10356 Ol 207414,7 [[17.978
16850°000 2,952192E 05 3,958202E 01 207386°4 1098,806

16855,000 2,9520436 05 4°Cl5370E Ol 207357°6 107g,638

|6860°000 2.g51894E 05 4._72537E Ol 207329°2 1060.476
16865.000 2.9517456 05 4.129705E Ol 207300°3 1041.3[9
16870.000 2.q51596E 05 4.186872E Ol 20727l°3 1022,168
16875.000 2.951447E 05 4.244040E Ol 20724!.9 !003.023

168 Qnuu'O00 2.9512986 05 4°30[207E Ol 207212.4 983.884
16885.000 2.951149E 05 4.358375E Ol 207182.7 964.751
16890.000 2.9510006 05 4o415542E Ol 207152.9 q45.626

16895.000 2oq50851E 05 4.4727106 Ol 207122.8 q26.508
16900.000 2.9507026 05 1.400000E 02 207092,6 q_7,398
16905o000 2.q505536 05 1.4000006 02 207062.[ _,i.!_.296
|69[0°000 2°g50404E 05 1.400000E 02 207031°4 869.204
16915.000 2.950256E 05 1.40CO00E 02 207000.7 850.12[
16920°000 2,g501076 05 I°4CO000E 02 206969.8 831.049
16925o000 2.9499586 05 1.4CO000E 02 206938.6 81l,987
16930°000 2o94980qE 05 1o400000E 02 206907°4 792.938
16935°000 2°949660E 05 Lo4CO000E 02 206875°8 773.901

16940.000 2.q495LLE 05 1.4C0000E 02 206844.2 754.R78

|6945,000 2,9493626 05 L,400000E 02 .2068L2,4 735.870
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D5-15481-I

TABLE 9-V WEIGHT, THRUST, ALIITUDEt AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIA[ION

TO J-2 CUTOFF (ZERO-FOR NOMINAL TRAJECTORY)

ICONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) (POUNDS) (POUNDS) IMETERS| (NMI)

16950.000 2.949213E 05 1.400000E 02 206780.6 716.B78
16955°000 2.949064E 05 I.400000E 02 206748.5 697.904

16960.000 2.948915E US 1.400000E 02 206716°4 67B.948
Ib965.000 2.948766E 05 1.4OO000E 02 206684.1 6b0,013

16970.000 2.948617E 05 I._O0000E 02 206651.7 641.099
16975.000 2.948468E 05 [.40CO00E 02 206619°0 622,21[

16980,000 2.948320E 05 1.400000E 02 206586°4 60_.349

16985°000 2.948171E 05 1.400000E 02 206553°7 584.51b
16990.000 2.948022E 05 I.4000001 02 206520.7 565.71b

16995.000 2.q47873E 05 [,400000E 02 206487.8 546.950

17000°000 2.q47724E 05 I.825100E 04 206454°8 528.226

17005.000 2.947575E 05 [.825100E 04 206421,0 50q.538
17010.000 2,9474261 05 I.825100E 04 206386.4 490.893

17010.000 2,947426E 05 I,825100E 04 206386°4 490.893

17010°000 2°94742&E 05 2.0730301 05 206386.4 4qo.H93

17012.600 2.9348241 05 2.333470E 05 206366°5 481.205
17015°000 2.921654E 05 2,333470E 05 206345.7 472.254
17016°000 2°91blb7E 05 2.333470E 05 206336°4 468.521
17020.000 2.894220E 05 2°333470E 05 206295.7 453°579

17025.000 2.866785E 05 2.333470E 05 206237.2 434.876
17030.000 2.839350E 05 2.333470E 05 206172°5 416°153
17035°000 2.81191bE 05 2°333470E 05 206104.3 397,424
17040.000 2°784481E 05 2,3334701 05 206035°8 378.702

17045.000 2.757047E 05 2.333470E 05 20596q.2 360.004
17050.000 2.729612E 05 2.3334701 05 205907°8 341.354

17055.000 2o70217BE 05 2.333470E 05 20585_.7 322.778

,_uu.uuu 2.bi4743E 05 2,333470E 05 205812.8 304.31l
17065.000 2.647308E 05 2o333470E 05 205785.2 285.996

17070°000 2.b19874E 05 2.333470E 05 205775°2 267.890

17075°000 2.592439E 05 2,3334701 05 20578b.6 250,064

17080°000 2.565005E 05 2°3334701 05 205822.0 232.613

|7085.000 2.537570E 05 2°333470E 05 205885°4 215.661
17090.000 2o510L3/_d_ 05 2.333470E 05 205980ol 199.368

17095°000 2°462101E 05 2°3334701 05 206109°8 183.952

17100°000 2.4552671 05 2°3336701 05 206278°4 169,693

17105.000 2°_27U32E 05 2.333470E C5 206489°4 156.g5B
17110.000 2.400397E 05 2.333470E 05 206747°0 14b.194

17115.000 2°3729631 05 2°333470E 05 207054.0 137.922

17120o000 2.3455281 05 2.333470E Q5 207416°7 132.668

17120.910 2.340531E 05 2.C60472E 05 207488.g 132.073
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TABLE 9-V WEIGHT, THRUST, ALTITUDE, AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (ZERO-FGR NOMTNAL TRAJECTORY)
(CONTINUED)

TIME FROM SURFACE

L[FTOFF WEIGHT IHRUST ALTITUDE RANGE

ISEC| (POUNDS) (POUNDS) (METERS| (NMI)

11125.000 2.320826E 05 2.060472E 05 207837.4 130.858

/7130.000 2.296731E 05 2.060472E 05 208320°6 132.692
17135,000 2.272636E 05 2,060472E 05 208870,3 138,075
17140°000 2.248541E 05 2.060472E 05 209490.1 146.672

17145°000 2.224446E 05 2.060472E 05 210183.7 158.000

17150,000 2,200350E 05 2o060472E 05 210955,0 L7L,569
17155.000 2.176255E 05 2.C60472E 05 211807.8 186.928

17160.000 2.1521bOE 05 2.060472E 05 212745.9 203.714

17165,000 2.128065E 05 2.060472E 05 213773.3 221,638
17170.000 2.103970E 05 2°060472E 05 214894.2 240.477

17175.000 2.079875E 05 2.C60472E 05 216112.6 260.065

17180,000 2,055780E 05 2,C60472E 05 217432,7 280,274
17185°000 2,031685E 05 2,060472E 05 218858,7 301.OOb
17190.000 2.007590E 05 2.060472E 05 220394°9 322.1B7

17195.000 1.983495E 05 2.000472E 05 222045.g 343.757
17200.000 I.g59400E 05 2°G60472E 05 223815.7 365.672

17205°000 1,935305E 05 2,060472E 05 225709,2 387,_9b
17210,000 1,911210E 05 2.G60472E 05 227730,6 410,399
17215.000 1.88711bE 05 2.060472E 05 229884°9 433.159

17220,000 1.863020E 05 2°060472E 05 232|76°5 456.I57
17225,000 1.838925E 05 2°C60472E 05 234610,2 479,318
17230.000 1,814830E Ob 2.060472E 05 237190,9 502.808

17235,000 1,7gO735E 05 2,060472E 05 239923,5 526,439
17240,000 1.7bb640E 05 2,060472E 05 242812,7 550,260
17245.000 1.742545E 05 2.C60472E 05 245863.6 574.264
17250.000 1.718450E 05 2.060472E 05 249080.g 598._47

17255.000 L.694355E 05 2.060472E 05 252469.8 622.801

172b0.000 1.670260E 05 2.060472E 05 256035.5 647.324

17265.000 1.646165E 05 2°060472E 05 259782.8 672.011

17270,000 1,622069E 05 2.060472E 05 263717,0 bg6,859
17275,000 1,597974E 05 2,C60472E 05. 267842,8 721,866
17280,000 1,57387gE 05 2,060472E 05 272165,6 147,029
17285.000 1.549784E 05 2.060472E 05 276690.0 772.347
17290.000 1.525689E 05 2.060472E 05 281421.4 797.818

17295.000 1.501594E 05 2.060472E 05 286364,1 823.441

17300,000 1.477499E 05 2,060472E 05 291522,g 849,214
17305.000 1.453404E 05 2.060472E 05 296902.3 875.137

17310.000 1.42930gE 05 2.060472E 05 302503.6 901.210

17315.000 1.405214E 05 2.C60472E 05 308331.6 927.432

17318.570 1.388012E 05 2.060412E 05 .312635.3 946.243
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D5-15481-I

TABLE 9-VI INERTIAL VELOCITY, RELATIVE VELOCITYt
INERTIAL ACCELERATIONt ANO GRAVITATIONAL
ACCELERATION - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

TINE FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (M/SECI (N/SEC) {M/SEC/SEC)
|6550.000 7785.762 7381.34 9.207
16555.000 7785.784 7381.36 9.207
16560°000 7785.805 7381o38 9°207
[6565.000 7785.827 7381.40 9.207
16570.000 7785.849 7381o42 9.207
16575.000 7785.871 7381.44 9.207
16580.000 7785.893 7381o46 9°207
16585.000 7785.915 7381.48 9.207
16590°000 7785.938 7381.50 9.207
16595.000 7785.960 7381.52 9.207
16600°000 7785.983 7381.54 9.207
16605.000 7786.005 7381.56 9.207
16610.000 7786.028 738[,59 9.207
16615.000 7786.050 738l°6| 9°207
16620.000 7786.073 7381.63 9.207
16625.000 7786.096 7381.65 9.207
16630.000 7786.119 7381.68 9.207
16635.000 7786.142 7381.70 9.207
16640.000 7786.164 7381,73 9°207

16645.000 7786.187 7381.75 9.207
16650.000 7786.209 7381.78 9.207
16655.000 7786.232 7381.80 9.207
16660.000 7786.255 7381.83 9.208
16665.000 7786.279 7381.85 9.208
16670.000 77_6.302 7381.88 9°208
L6675.000 7786.325 7t81.91 9.208
16680.000 7786.349 7381.94 9.208
16685.000 7786.373 7381.97 9.208
16690.000 7786.397 7381.99 9°208
16695.000 77U6.421 7382.02 9.208
16700.000 7786.446 7382.05 9.208
16705.000 7786.470 7382.08 9.208
16710.000 7786.495 7382.11 9.208
16715.000 7786.520 7382.15 9.208
16720.000 7786.544 7382.18 9.208
16725.000 7786.570 7382.21 9.208
16730.000 7786.595 7382.24 9.208
16735.000 7"786.620 7_82.28 9.208
167_0.000 7786.646 7382.3[ 9.208
16745.000 7786.671 7382.34 9.208

GRAVITATIONAL

ACCELERATION

(MISEC/SEC)
9.2065

9.2066
9.2066

9.2066

9.2067
9.2067
9.2068

9.2068
9.2068
9.2069
9.2069

9.2070
9.2070
9.207l
9.2071
9.2072

9..2072

9.2073
9.2073
9.2074

9.2074

9.2074

9.2075
9,2075
9°2076

9.2076

9.2077
9.2078
9.2078
9.2079

9.2079
9.2080
9.2080
9.2081

9.2081
9.2082
9.2082

9.2083
9.2083
9.2084
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D5-15481-1

TABLE 9-VI INERTIAL VELOCITY, RELATIVE VELOCITY,

INERTIAL ACCELERATION, AND GRAVITAIIONAL

ACCELERATION - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM

LIFTOFF

(SEC|

16750.000

16755.000

16760.000

16765.000

16770.000

16775.000
16780.000
16785.000

16790.000

16795.000
16800.000

16805.000
16810o000
16815.000

16820.00O

16825.000
16830.000
16835.000
16840.000
16845.000
16850.000
16855.000
16860.000
16865.000
16870.000
16875.000
16880.000
16885.000
16890.000
16895.000

16900.000

16905,000

1691.0.000
16915.000
16920.000

16925.000
16930.000
16935.000

16940.000

6945.000

INERTIAL RELATIVE INERTIAL

VELOCITY VELOCITY ACCELERATICN

IM/SEC) (M/SEC) (M/SEC/SEC)

7786.697 7382.38 9.209
7786.723 7382.41 9.209

7786.750 7382.45 9.209
7786.776 7382.48 9.209

7786.802 7382.52 9.209
7786.829 7382.56 9.209
7786.855 7382.59 9.209
7786.882 7382.63 9.209
7786.909 7382.67 9.209
7786.936 7382.71 9.209

7786.964 7382,75 9.209
7786.991 7382.79 9.209
7787.018 7382.82 9.209
7787.046 7382.86 9.209
7787.074 7382,91 9.209
7787.101 7382.95 9.209

7787.L29 7382,99 9.210

7787.157 7383.03 9.210

7787.186 7383.07 9.210
7787.214 7383.II 9.210

7787.242 7383.16 9.210

7787.271 7383.20 9.210
7787.299 7383.24 9.210
7787.328 7383.29 9.210
7787.357 7383.33 9.210

7787.386 7383.38 9.210

7787,415 7383.42 9.210

7787.444 7383.47 9.2L0

7787.473 7383,51 9.210

7787.503 7383.56 9.210
7787.547 7383.62 9.211
7787.592 ..... 7383.68 9.211
7787.638 7383.75 9.211
7787.683 7383.81 9.211

7787.728 7383.87 9.211

7787.773 7383.94 9.2ll
7787.818 7384.00 9.2li

7787.863 7384.06 9.211
7787.909 738_.13 9o211

7787.954 7384.19 9.211

GRAVI TAr IONAL

ACCELERATION

(M/SEC/SEC)

9.2085
9.2085

9.2086

9.2086

9.2087

9.2088

9.2088

9.2089
9.2089
9.2090
9.2091
9.2091
9.2092
9.2092

9.2093
9.2094
9.2094
9.2095
9.2096
9.2096
9.2097
9,2097
9.2098
9.2099
9.2099
9.2100

9.2101

9.2101

9,2102

9.2103

9.2103

9.2104

9.2L05
'_.2105
9.2106

9.2107
9.2107

9.2108

9.2109
9.2109
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D5-15481-1

TABLE 9-V[ INERTIAL VELOCITYt RELATIVE VELOCITYt

INERTIAL ACCELERATIONw AND GRAVITATIONAL

ACCELERATION - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL

LIFTOFF VELOCITY VELOCITY ACCELERATION

ISEC) {MISEC} (MISEC| (MISEC/SEC|

16950.000 7787.999 7384.26 9.211

16955.000 7788.044 7384.32 9.211

16960.000 7788.089 7384.39 9.211

16965.000 7788.134 7384.45 9.212

16970.000 7788.179 7384.52 9.212
16975.000 7788.223 7384.58 9.212
16980.000 7788.268 7384.65 9.212
16985.000 7788.313 7384.7£ 9.212
16990.000 7788.358 7384.78 9.212
16995.000 7788.402 7384.85 9.212

17000.000 7788.547 7385.01 9.273
17005.000 7791.598 7388.09 9.273
17010.000 7794.650 7391.16 9.273
17010.000 7794.650 7391.16 9.273
17010.000 7794.650 7391o16 L1.884

17012.600 7812.594 7409.11 12.454
17015.000 7831.329 7427.86 12.455
17016.000 7839.161 7435.69 12.484

17020.000 7870.642 7467.19 12.579

17025.000 7910.321 7506.89 12.577

17030.000 7950.399 7546.98 12.623

17035.000 7990.876 7587.48 12.663

17060.000 8031.753 7628.38 12.706
17065°000 8073.037 7669.68 12.768
17050.000 8114.733 771L.39 !2=789
17055.000 8i56.846 7753.53 12.831

17060°000 8199.380 7796.08 12.873

17065.000 8242.342 7839.06 12.916

17070.000 8285.737 7882.47 12.960
17075.000 8329.570 7926.32 13.005
17080.000 8373.848 7970.61 13.050

17085.000 8418.577 8015o35 13.097
17090.000 8463.763 8060.54 13.145
17095.000 8509,414 8106.20 13.193

17100.000 8555.536 8152.33 13.243
17105.000 8602.137 8198.94 13.294
17110.000 86_9.225 8246.03 13.347

17115.000 8696.808 8293.61 13.401

17120.000 8744.896 8341.70 13.456
17120.910 8753.699 8350.50 12.656

GRAVIIATIONAL

ACCELERATION

(M/SEC/$EC)

9.2110

9.2111

9.2111

9.2112
9.2113

9.2114
9.2114

9.2115
9.2116

9.2118

9.2117

9.2118

9.2118

9.2118
9.2118
9.2119
9.2119
9.2120
9.2120
9.2122
9.2123
9.2125
9.2127
9.2128
9.2130
9.2131

9.2132

9.2132
9.2132

9.2132
9.213[
9.2128
9.2125

9.2122

9.2117

9.2110

9.2103

9.2094
9.2083
9.2081
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D5-15481-I

TABLE 9-VI INERTIAL VELOCITY, RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF IZERO-FGR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (H/SEC} (NISEC| (H/SEC/SECI
17125.000 8788,775 8385.57 12.690
17130.000 8832.006 8428.80 12.714
17135.000 8875.633 8_72.41 12.756
17160.000 8919.663 8516.43 12.801

17165.000 8964.101 8560.85 12.847
17150.000 9008.956 8605.69 12.893

17155.000 9054.235 8650.95 12.961

17160.000 9099.946 8696.63 12.991

17165.000 9146.097 8742.76 13.042
17170.000 9192.698 8789.32 13.095
17175.000 9239.758 8836.35 13.169
17180.000 9287.286 8883.84 13.206
17185.000 9335.292 8931.80 13.264
17190.000 9383.787 8980.25 13.325
17195.000 9432.783 9029.19 13.388
17200.000 9482.291 9078.65 13.654

17205.000 9532.324 9128o62 13.523
17210.000 9582.894 9179.13 13.594
17215.000 9634.016 9230.18 13.668

17220.000 9685.702 9281.80 13.746
17225.000 9737.970 9333.99 13.827
17230.000 9790.834 9386.77 13.913
17235.000 9844.311 9440.17 14.002

17260.000 9898.419 9494.19 16.096

17245.000 9953.176 9548.85 14.195
172_n-nno l _ ...... i 9604.18 14 Z99...... v VUUOeOU

17255.000 10064.718 9660.19 14.408

17260.000 10121.540 9716.91 14.523
17265.000 10179.097 9774.35 |4.645

17270,000 I0237.411 9832.55 i4.774
17275.000 10296.506 9891.52 14.911

17280.000 10356.408 .... 9951.29 15.056

17285.000 10417.144 IC011.89 15.211

17290.000 10478.743 IG073.35 15.375
17295.000 10541.234 10135.70 15.553

17300.000 10604.648 10198.96 15.745

17305.000 10669.017 10263.17 lb. lO0

17310.000 10734.338 10328.33 16.210

17315.000 10800.716 I_394.53 16.346

)!7318.570 10848.768 10442.46 16.448

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.2071
9.2057
9.2O42
9.2024
9.2004

9.1982
9.1958

9.1932
9.1903

9.1871

9.1837

9.1800

9.1759

_.1716

9.1670
9.1620
9.1568

9.1511

9.1451

9.13.7

9.1319

9.1248
9.1172

9.1092

9=!007

9.0919

9.0825
9.0727
9.0624
9.0516

9.0403
9.0285
9.0162
9.0033

8.9899
8.97b0
8.9615

8.9464

8.9307
8.9192
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D5-15481-1

TABLE 9-Vii INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADINGt
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO d-2 CUTOFF (ZERO-FGR
NONINAL TRAJECTORY)

TIME FRON INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE

(SEC| (DEGREES) IOEGREES) (DEGREES)
16550.000 -0.028 86.636 32.571
16555.000 -0.027 86.851 32.591
16560.000 -0.027 87.067 32.609
16565o000 -0.027 87.283 32.625
16570.000 -0.027 87.699 32.661
16575.000 -0.027 87.715 32.655
16580.000 -0.026 87.931 32.668
|6585°000 -0.026 88°147 32.680
16590.000 -0.026 88.364 32.690
16595.000 -0.026 88.580 32.699
16600.000 -0.026 88.797 32.707
16605.000 -0.025 89.013 32.713
16610°000 -0.025 89.230 32.718
16615.000 -0.025 89.467 32.722
16620o000 -0.025 89.664 32.725
16625.000 -0.025 89.881 32.126
26630°000 -0.024 90.098 32.726
16635.000 -0.024 90.315 32.725
16640.000 -0.024 90.531 32.723
1664§o000 -0.024 90.768 32.719
16650.000 -0.024 90.965 32.714
16655.000 -0.023 91.182 32.707
16660.000 -0.023 91o398 32°700
16665.000 -0.023 91°615 32,691
16670.000 -0.023 91.831 32.681
16675.000 -0.023 92.048 32.669

16680°000 -0.022 92.264 32.656
16685.000 -0.022 92.480 32.642
16690.000 -0.022 92.696 32.627
16695.000 -0.022 92.912 32.610

16700.000 -0.021 93.127 32.592
16705.000 -0.02l 93.343 32.573
16710.000 -0.021 93.558 32.553
16715.000 -0.021 93.773 32.531
16720.000 -0.021 93.988 32.508
16725.000 -0.020 94.202 32.484
16730.000 -0.020 94.4[6 32.458
16735.000 -0.020 94.630 32.43[
[6740.000 -0.020 94.844 32.403
267_5°000 -0.019 95.057 32.374

LONGITUDE
(DEGREES)
-124.207
-123.827
-123.447
-123.067

-122.686
-122.306

-121.925
-121. 544
-121. 164
-120.783

-[20.402

-120.020

-119.639

-[19.258
-118.877
-118.495
-118.114

-117.733

-117.352

-116.970

-116.589
-116.208
-115.827

-I15.446

-115.065

-I14.684
-114.303
-IL3.g23
-113.542
-[13. I62

-112.782

-[12.402
-I12.022

-111.642

-111.263

-II0.883

-110.504

-llO. 126

-109.747

-I09._69
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TABLE 9-VII INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEAUING,
GEODETIC LATITUDEt AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO d-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)

(CONTINUEDI

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PATH ANGLE HEADING LATITUDE

ISEC) (DEGREES) (DEGREES) (DEGREES)
16750.000 -0.019 95.270 32.343
16755,000 -0.019 95.483 32.312
16760.000 -0.019 95.695 32,278

16765.000 -0.019 95.907 32.246

16770.000 -0.018 96.119 32.208
16775.000 -0.018 96.330 32.172
16780.000 -0.018 96.541 32.133
16785.000 -0.018 96.751 32.094

16790.000 -0.017 96.961 32.054

16795.000 -0.017 97.171 32.012

16800.000 -0.017 97.380 31.969
16805.000 -0.017 97.589 31.924
16810.000 -0.016 97.797 31,879
16815.000 -0.016 98.005 31.832
16820.000 -0.016 98.212 31.784
16825.000 -0.016 98.619 31.735
16830.000 -0.016 98.625 31.685
16835.000 -0.015 98.831 31.633
16840.000 -0.015 99.036 31.580
16865.000 -0.015 99.241 31.526

16850.000 -0.015 99.445 31,471
16855.000 -0.016 99.649 31.415

16860.000 -0.014 99.852 31.357
16865.000 -0.014 100.054 31.298
16870.000 -0.014 100.256 3!.238
16875.000 -0.013 100,657 31.177

16880.000 -0.013 100.657 31.115

16885.000 -0.013 I00.857 31.051

16890.000 -0.0 13 10 1.057 30.987
16895.000 -0.012 I0 1.255 30. 921
16900. 000 -0.0 12 I01.453 30. 854

16905.000 -0,012 I01.651 30.786
16910.000 -0.012 101.847 30.717

16915.000 -0.011 102.043 30.646
16920.000 -O.Oll 102.239 30.575
16925.000 -0.011 102.433 30.502
16930.000 -0.011 102.627 30.428
16935.000 -O.O lO 102. 820 30. 353
16940.000 -0.0 10 103.013 30.277

16945.000 -0.0 I0 [03.205 30. 200

LONGITUDE

(DEGREES)

-I08.991

-IOB.613

-I08.235

-107.858
-107.481
-107. L04
-106.728
-106.352
-I05.977

-I05.601

-105.226
-104.852
-I04.478

-104. 104

-I03,731

-!03. 358
-102.985
-102.613
-102,241
-I01.870

-I01.499

-101.129

-100.759

-100.390

'_ 021

-99.652

-9g.285
-98.917

-98.550
-98.184
-97.818
-97.453

-97.088
-96.724

-96. 360
• -95. 997
-95.635

-95.273

-94.g11

-94.551
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TABLE 9-VII INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADINGt
GEODETIC LATITUDEt AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO d-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
{CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PATH ANGLE HEADING LATITUDE

ISEC} {DEGREES) (DEGREES} {OEGREES}

16950.000 -0.010 103.395 30.122

16955.000 -0.009 103.586 30.042
16960.000 -0.009 103.775 29.962
16965.000 -0.009 103.964 29.880
16970.000 -0.009 104.152 29.798
16975.000 -0.008 106.339 29.714
16980.000 -0.008 104.525 29.629
16985.000 -0.008 104.711 29.543
16990.000 -0.008 104.895 29.456
16995.000 -0.007 105.079 29.368
17000.000 -0.007 105.262 29.279
17005.000 -0.008 105.445 29. 189
17010.000 -0.009 105.626 29.098
|7010.000 -0.009 105.626 29.098
17010.000 -0.009 105.626 29.098
17012.600 -0.017 105.720 29.050
17015.000 -0.024 105.807 29.006
17016.000 -0.027 105.844 28.987
17020.000 -0.036 105.988 28.912
17025.000 -0.046 106.169 28.816
17030.000 -0.052 106.350 28.719
17035.000 -0.054 106.531 28.621
17040.000 -0.052 106,712 28.520
17045.000 -0.046 106.893 28.419
17050.000 -0.036 107.074 28.315
17055.000 -0.022 107.255 28.2i0
17060.000 -0.003 107.436 28.104
17065.000 0.020 107.616 27.996
17070.000 0.047 107.797 27.886
17075.000 0.079 107.978 27.774
17080.000 0.115 108.158 27.661
17085.000 0.155 108.338 27.546
17090.000 0.200 108.519 27.430
17095.000 0.249 108.699 27.311
17100.000 0.302 108.879 27.191
17105.000 0.360 109.058 27.069
17110.000 0.423 109.238 26.946
17115.000 0.490 109.417 26.820

17120.000 0.562 109.596 26.693
17120.910 0.576 109.629 26.670

LONGITUDE

(DEGREES}

-94.191

-93.831
-93.472
-93. 114

-92. 756
-92. 399
-92,042
-91.687
-91.331

-90.977
-90.623
-90.269

-89.917

-89.917

-89.917

-89.133
-89.563
-89.493

-89.209
-88.854
-88.497
-88.139
-87.780
-87.420
-81.058
-86.695

-86.331
-85.966

-85.599
-85.231
-84.862
-84.492
-84.120
-83. 747
-83. 373
-82.998
-82.621
-82.243
-81.864
-81.795
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TABLE 9-VII INERTIAL FLIGHT-PATH ANGLED INERTIAL HEAOINGt
GEODETIC LATITUDEt AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
(CONIINUED)

TIME FROM
LIFTOFF

(SEC)
17125,000
17130,000
17135.000
17140.000

17145.000

17150.000

17155.000

17160.000

17165.000

17170.000

17175.000

17180.000

17185,00O
17190,000
17195,000
17200,000
17205,000
17210.000
17215.000

17220.000

17225.000
17230,000
17235.000
1724O.0OO
17245.000
17250.000
17255.000
17260.000
17265,000
17270,000
17275.000
17280.000
17285.000
17290.000
17295,000
17300,000
17305,000
17310.000
17315.000
17318.570

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLE HEADING LATITUDE

{DEGREES) (DEGREES) {DEGREES)

0,639 109.775 26.564
0.720 I09.954 26.433
0.805 II0.132 26.301
0,894 II0.310 26.166
0,987 110.487 26,030
1.084 110.664 25.892
1.184 I10.841 25.752
1,289 111.017 25.611
1,397 111.192 25,467
1.510 111.361 25.322
1.626 111.542 25,175
1.746 III.716 25.026
1,870 111,889 24,875
1.998 112,062 24.722
2.130 I12,234 24.568
2,266 112.406 24.411

2.406 112.577 24.253
2.550 LI2.748 24.092
2.698 112.917 23.930
2.849 113.086 23,766
3.004 113,255 23.599
3.164 113.422 23.431
3.326 113.589 23.261
3.493 113.755 23.089
3.663 113.920 22.9!5
3.837 I14.085 22,739
4.015 114.249 22.561
4.L96 114.411 22.380
4.381 114.573 22,198
4.568 I14.734 22.014
4.759 114.895 21,828
4.953 II5.054 21.640

5.150 115.212 21,449
5.349 115.369 21,257
5.551 I15.526 21.063
5.755 115.681 20.866
5.961 115.836 20.668
6.163 115.990 20.467

6.371 I16. I42 20.264

6.524 116.250 20.118

LONGITUDE
(DEGREES)

-81,483
-81.I02
-80.719
-80,335
-79.951

-79,565
-79. 178
-78.791
-78,402
-78.012
-77,622
-77.230
-76.837
-76.443
-76.048
-75.653
"75.256

-74.858
-74.459
-74.059

-73.659

-73.257
-72.854
-72.450

W_Wv,V

-71.640

-71.233
-70,826
-70.417
-70,007
-69. 597
-69. 185
-68. 172
-68. 359

-67.944

-67.529
-67, I12
-66.695

-66.276
-65.977
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TABLE 9-VIII COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

IINE FROM
LIFTOFF

(SEC)
16550.000
16555.000
16560.000
16565.000
16570.000

16575.000

16580.000
16585.000
16590.000
16595.000
16600.000
16605.000
16610.000
16615.000

16620.000

16625.000

16630.000

16635.000

16640.000
16645.000

16650°000
16655.000

16660.000
16665.OOO
16670.000

16675.000
16680.000

16685.000
16690.000

16695.000
16700.000
16705.000
16710.000

16715.OOO

16720.000

16725.000

16730.000

16735.000

16740.000

16745.000

COMMANDED ACTUAL COMMANDED ACTUAL COPNANDED
PITCH PITCH YAH YAH ROLL
(DEG) (DEG) (DEG) (DEG) {OEG)

-I16.18 -116.18 1.32 1.32 -0.00

-116.52 -I16.52 I.31 1.31 -0.00

-116.86 -116.86 1.31 1.31 -0.00
-117.20 -117.20 1.30 1.30 -0.00
-117.54 -117.54 1.30 1.30 -0.00

-117.88 -117.88 1.29 1.29 -0o00
-118.22 -118.22 1.29 1.29 -0.00
-118.55 -118.55 1.29 1.29 -0.00
-118.89 -118.89 1.28 1.28 -0.00
-119.23 -119.23 1.28 1.28 -0.00
-119.57 -119.57 1.27 1.27 -0.00

-119.91 -119.91 1.27 1.27 -0.00
-120.25 -120,25 1.26 1.26 -0.00

-120.59 -120.59 1.26 1.26 -0.00
-120.93 -120.93 1.25 1.25 -0.00
-121.26 -121.26 1.25 1.25 -0.00

-121.60 -121°60 1.24 1.24 -0.00

-121.94 -121.94 1.24 1.24 -0.00

-122.28 -122.28 1.23 1.23 -0.00
-122,62 -122.62 1.23 1.23 -0.00
-122.96 -122.96 1.22 1.22 -0.00
-123.30 -123.30 1.22 1.22 -0.00
-123.64 -123.64 1.21 1.21 -0.00

-123.98 -123.98 1.21 1.21 -0.00

-124.31 -124.31 1.20 t=20 -O.OO

-124.65 -124.65 1.20 1.20 -0.00

-124.99 -124.99 1.19 1.19 -0.00
-125.33 -125.33 1.19 1.19 -0.00

-125.67 -125.67 lois 1.18 -0.00

-126.01 -126.01 1.18 1.18 -0.00

-126.35 -126.35 1.17 1.17 -0.00

-126.69 -126.69 1.17 1.17 -0.00

-127.02 -127.02 1.16 1.16 -0.00

-127.36 127.36 1.16 1.16 -0.00

-127.70 -127.70 1.15 1.15 -0.00

-128.04 -128.04 1.14 1.14 -0.00

-128.38 -128.38 1.14 1.14 -0.00

-128.72 -128.72 1.13 1.13 -0.00

-12'_.06 -129.06 1.13 1.13 -0.00

-12g.40 -129.40 1.12 1.12 -0.00

ACTUAL

ROLL

(OEG)

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0. O0

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0.00
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TABLE 9-VIII COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM

LIFTOFF

(SEC)

16750.000

16755.000

16760,000

16765.000
16770.000

16775.000

16780.000

16785.000
16790.000
16795.000
16800.000
16805.000

16810.000
16815.000
16820.000
16825.000
16830.000
16835.000
16840.000

16845.O00

16850.000

16855.000

16860.000

16865.000

16870.000
i6Ul_.uuu

16880.000
16885.000

16890.000
16895.000
16900.000

16905.000

16910.000

16915.000

16920.000

16925.000

16930.000

16935.000

16940.000

16945.000

COMMANDED

PITCH

(DEG)

-129.73

-130.07

-130.41
-130.75

-131.09

-131.43

-131.77
-132.11

-132.45

-132.78
-133.12

-133.46

-133.80

134.14

-134.48

-134.82

-135.16

-135.49

-135.83

-136.17
-136.51

-136.85

-137.19

-137.53
-137.87
-iJO.£U

-138.54

-138.88

-139.22

-139.56

-139.90

-140.24

-140.58

-140.92

-14!.25

-141.59

-141.93

-142.27
-142.61

-142.95

ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL

PITCH YAW YAW ROLL ROLL

(DEG) (DEG) (DEG) (DEG) (DEG)
-129.73 1.12 1.12 -0.00 -0.00
-130.07 1.11 1.11 -0.00 -0.00

-130.41 I.I0 l.lO -0.00 -O.O0

-130.75 l.lO 1.10 -0.00 -0.00

-131.09 1.09 1.09 -0.00 -0.00

-131.43 1.09 1.09 -0.00 -0.00

-131.77 1.08 1.08 -0.00 -0.00

-132.11 1.07 1.07 -0.00 -0.00

-132.45 1.07 1.07 -0.00 -0.00

-132.78 1.06 1.06 -0.00 -0.00

-133.12 1.05 1.05 -0.00 -0.00

-133.46 1.05 1.05 -0.00 -0.00

-133.80 1.04 1.04 -0.00 -0.00
-134.14 1.04 1.04 -0.00 -0.00

-134.48 1.03 1.03 -0.00 -0.00

-134.82 1.02 1.02 -0.00 -O.O0
-135.16 1.02 1.02 -0.00 -0.00

-135.49 1.01 1.01 -0.00 -0.00

-135.83 1.00 1.00 -0.00 -0.00
-136.17 L.O0 1.00 -0.00 -0.00

-136.51 0.99 0.99 -0.00 -0.00

-136.85 0.98 0.98 -0.00 -0.00

-137.19 0.98 0.98 -0.00 -0.00
-137.53 0.97 0.97 -0.00 -0.00
-137.87 0.96 0.96 -0.00 -0.00

-i38.20 O. _" 0 ,,L _n nn -n nn_U 1_ _.vv _mv_

-138.54 0.95 0.95 -0.00 -0.00

-138.88 0.94 0.94 -0.00 -0.00

-139.22 0.94 0.94 -0.00 -0.00

-139.56 0.93 0.93 -0.00 -0.00
-139.90 0.92 0.92 -0.00 -0.00

-140.24 0.92 0.92 -0.00 -0.00

-140.58 0.9! 0.91 -0.00 -0.00

-140.92 0.90 0.90 -0.00 -9.00
-141.25 0.89 0.89 -0.00 -0.00

-141.59 0.89 0.89 -0.00 -0.00

-141.93 0.88 0.88 -0.00 -0.00

-142.27 0.87 0.87 -0.00 -0.00
-142.61 0.87 0.87 -0.00 -0.00

-142.95 0.86 0_86 -0.00 -0.00
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C
TABLE q-VII I

i

COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - PREIGNITION SEQUENCE INITIATION
T0 J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY}
(CONTINUED|

TI
L

17

17

17

17

17

17

17

17

17

17

17

7

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17
17

17

17

17
17

17

17

17

17

17

6'o

17 _b

TIME FROM
LIFTOFF

(SEC)
16950.000
16955.000
16960.000
16965.000
16770o000
16975.000
16980,000
16985.000
169q0.000
16995.000
17000.000

17005.000

17010.000

17010.000

17010.000

17012.600
17015.000

17O16.OOO

17020.OO0

17025.000
17030.000
17035.000
17040.000

170_5.000

17050.000

17055.000

17060.000
17065.000
17070.000
17075.000
li080.000
17085.000
17090°000
11095°000
17100.000
17105.000

17110.000

17115°O00
17120.O00

17120o910

COMMANDED
PITCH
(DEG)

-143.29
-143.63
-143.96
-144.30
-144.64
-144.98

-145.32
-145.66
-146.00
-146.34
-146.67

-147.02
-147.36
-147,36
-L47.36
-147.36
-147.36

-147.03
-148,12
-148.33

-148.54
-148.76
-t49.00
-149o20
-149.39
-149.57
-I_9.75

-149o93

-150.I1

-150.28
-150.45

-150.62

-150.79
-150.95

-151.I1

-151.27

-151.43

-15l°58

-15L.74

-151.76

ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
PITCH YAH YAW ROLL ROLL
(DEGI (DEG) (DEG} (DEG) (DEG)

-143.29 0.85 0.85 -0.00 -0.00
-143.63 0.84 0.84 -0.00 -0.00
-143.q6 0.84 0.84 -0.00 -0.00
-144.30 0.83 0.83 -0.00 -0.00
-144.64 0.82 0.82 -0.00 -0.00
-144.98 0.81 0.8l -0.00 -0°00
-145.32 0.81 0.81 -0.00 -0.00
-145.66 0.80 0.80 -0.00 -0.00
-146.00 O.7q 0.79 -0.00 -0.00
-146.34 0.78 0.78 -0.00 -0.00
-146.67 0.78 0.78 -0.00 -0.00
-147.02 0.77 0.77 -0.00 -0.00

-147o36 0.76 0.76 -0.00 -0.00
-147.36 0.76 0.76 -0.00 -0.00
-147.36 0.76 0.76 -0.00 -0.00
-147.39 0.76 0.76 -0.00 0.00

-147.35 0.76 0.76 -0.00 0.00
-147.35 0.72 0.76 -0.00 0.00
-148.18 0.69 0.68 -0°00 0.00
-148.25 O.6q 0.69 -0.00 0.00
-148.50 0.68 0.68 -0.00 0.00

-148.71 0.67 0.67 -0.00 0°00

-148.q4 0.67 0.67 -0.00 0.00
-149.15 0.66 0.66 -0.00 0°00

-14q.34 0.65 0.65 -0.00 0°00
14q=_ a-A5 0 ¢c _0 A_ 0.00

-149.71 0.64 0.64 -0.00 0.00

-149.89 0.63 0.64 -0.00 0.00

-150.07 0.63 0.63 -0.00 0.00
-[50.24 0.62 0.63 -0.00 0.00
-150.4t 0'.62 0.62 -0.00 0,00
-150.58 0.61 0.61 -0.00 0.00

-150.75 0.61 0.61 -0.00 0.00

-150.91 0.60 0.60 -0.00 0.00

-151.07 0.60 0.60 -0.00 0.00
-151.23 0.59 0.59 -0.00 0.00
-151.39 O.5q 0.5q -0.00 0.00

-151.55 0.58 0.58 -0.00 0.00

-151.70 0.58 0.58 -0.00 O.O0

-151.73 0.58 0.58 -0.00 0.00
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TABLE 9-IX MACH NUMBERt RELATIVE FLIGHT-PATH ANGLEr
ANGLE OF ATTACKt AND NORMAL FORCE ANGLE
- PREIGNITION SEQUENCE [NIT|AT|nN TO J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF
LIFTOFF NUMBER PATH ANGLE ATTACK

ISEC) {DEGREES) (DEGREES)
16550.000 9.69 -0.029 3.87
16555.000 9.69 -0.029 3.87
16560.000 9.69 -0.029 3.87
16565.000 9.69 -0.G29 3.87
16570.000 9.69 -0.028 3.87
16575.000 9.69 -0.028 3.87
16580.000 9.69 -0.028 3.87
16585.000 9.69 -0.028 3.87
16590.000 9.69 -0.028 3.87
16595.000 9.69 -0.027 3.87
16600.000 9.69 -0.027 3.87
16605.000 9.69 -0.027 3.87
16610.000 9.69 -0.027 3.87
|6615.000 9.69 -0.026 3.87
16620.000 9.69 -0.026 3.87
16625.000 9.69 -0.026 3.87
16630.000 9.69 -0.026 t.87
16635.000 9.70 -0.026 3.87
16640.000 9.10 -0.025 3.87
16645.000 9.70 -0.025 3.87
16650.000 9.70 -0.025 3.87
16655.000 9.70 -0.025 3°87
16660.000 9.70 -0.024 3.87
16665.000 9.70 -0.024 3.87

16670.000 9.70 -0.024 3.87
16675.000 9.70 -0=026 _.87
16680.000 9.70 -0.024 3.87
16685.000 9.70 -0.023 3.87
16690.000 9.70 -0.023 3.87
16695.000 9.70 -0.023 3.87
16700.000 9.70 -0.023 3.87
16705.000 9.70 -0.G22 3.87
16710.000 9.70 -0.022 3.87
16715.000 9.70 -0..022 3.87
16720.000 9°70 -0.022 3.88
16725.000 9.70 -0.021 3.88
16730.000 9.70 -0.021 3.88
16735.000 9.70 -0.021 3.88
16740.000 9.70 -0.021 3.88
16745.000 9.70 -0.021 3.88

NORMAL

FORCE ANGLE

(DEGREES)

88.

88.

88.

89.

89.

89.

89.

89.
90,,

90.

90.

90.

90.

90,,

91,,

91.

91.

91.

91,,

92.

92.

92.

92,,

92.

92.

93.

93.

93.

93.

c_3.

94.

96.

9_,.

94.

q4,,

94.

95.

9b.
95.

95.
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TABLE 9-IX

05-15481-1

MACH NUMBERt RELATIVE FLIGHT-PATH ANGLEr
ANGLE OF ATTACKt AND NORMAL FORCE ANGLE
- PREIGNITION SEQUENCE [NITIATION TO J-2

CUTOFF IZERO-FGR NOMINAL TRAJECIORY)

(CONTINUEDI

IIME FROM
LIFTOFF

($EC)
16750.000
16755.000
16760.000
16765.000
16770.000

16775.000
16780.000
t6785o000
16790.000
16795.000
168O0.000
16805.000
16810,000

16815.000

16820.000

16825.000
16830.000
16835.000
16840°000

16845.000
16850.000
16855.000
16860.000

16865.O00
16870,000
16875.000
16880.000
16885.000
16890°000
16895.000
16900.000
16905.000
16910.000
16915.000

16920.000
16925.000
16930°OOO
16935.000
16940.000
16945.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL

NUMBER PATH ANGLE ATTACK FORCE ANGLE

( DEGREES I (DEGREESI (DEGREES)
9.70 -O.G20 3.88 95.
9.70 -0.020 3.88 96.
9.70 -0.020 3.88 96.
q.ll -0.020 3.88 96.
9.71 -0,019 3.88 96.
9.71 -0.019 3.88 96.
9.71 -0.C19 3.89 96.
9.7L -0.C19 3.89 97.
9.71 -0.018 3.89 97.
9.71 -0.018 3.89 97.

9.71 -0.018 3.8g 97.
9.71 -0.018 3.89 97.
9.71 -0.017 3.89 97.
9,71 -O,Ol7 3.89 98.
9.71 -0.017 3.90 98.

9.71 -0,017 3.90 98.
9.71 -0.016 3.90 98.
9.71 -0.016 3.90 98.

9.71 -0.016 3.90 99.
9.71 -0.016 3.90 99.

9.71 -0.015 3.90 99.
9.71 -0.015 3.91 g9.

9.71 -0.015 3.91 99.

9.72 -0.015 3.91 99.
9.72 -0.014 3.9i iOO.
9.72 -0.014 3.91 lO0.
9.72 -0.014 3.91 I00.

9.72 -0.014 3.92 100.
9.72 -0.013 3.92 I00.

9.72 -0.013 3.92 100.
9.72 -0.013 3.92 lOl.
9.72 -0.013 3,92 I01.

9.72 -0.012 3.92 101.

9.72 -0.012 3.93 I01.

9.72 -0.012 3.93 lOl.

9.72 -O.Oll 3.93 I01.

9.72 -0.011 3.93 102.

9.72 -0.011 3.93 102.
9.72 -0.011 3.94 102.
9.72 -0.010 3.94 102.
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TABLE 9-1X MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACKt AND NORMAL FORCE ANGLE
- PRE[GNITION SEQUENCE INITIATION TO J-2
CUTOFF {ZERO-FGR NOMINAL TRAJECTORY|

(CONTINUED)

TIME FROM
LIFTOFF

ISEC}
16950o000

16955.000
16960o000
16965.000

16970.000

16975.000

16980.000
16985.000
16990.000

16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
17025.000
17030.000
17035.000
17040.000
17045.000
!70_n nnn
17055.000
17060.000
17065.000
17070.000
17075o000
17080.000
11085.000
17090.000

17095.000
17100.000

17105.000

17110.O00

17115.000

17120.000

17120.910

MACH RELATIVE FLIGHT- ANGLE OF

NUMBER PATH ANGLE ATTACK

(DEGREES) (DEGREES)

9.73 -0.C10 3.94
9.73 -0.010 3.94
9.73 -0.010 3.95

9.73 -0.009 3.95
9.73 -0.009 3.95
9.73 -0.009 3.95
9.73 -0.008 3.95
9.73 -0.008 3.96
9.73 -0.008 3.96
9.73 -0.008 3.96
9.73 -0.007 3.96
9.74 -0.009 3.97

9.74 -0.009 3.97
9.74 -0.009 3.97
9.76 -0.009 3.97
9.17 -0.018 3.82
9.79 -0.025 3.62
9.80 -0.028 3.55
9.84 -0.038 4.10

9.90 -0.049 3.82
9.95 -0.055 3.72

I0.00 -0.057 3.59
I0.06 -0.055 3.48
I0.12 -0.049 3.36
In 17 _n OaO _ _
10.23 -0.023 3.07

10.29 -0.003 2.93

10.34 0.021 2.79
10.40 0.C50 2.65
10.46 0.083 2.51
10.52 0.120 2.37
10.57 0.163 2.23
10.63 0.210 2.10
10.69 0.261 1.97

10.75 0.317 1.84
10.80 0.378 1.72

10.86 0.44_ 1.61

10.92 0.514 1.50

10.97 0.589 . 1.40
10.98 0.603 1.39

NORMAL

FORCE ANGLE

(DEGREES)

I02.

102.

103.

I03.

103.

103.
103.
103.

104.

104.

I04.

104.

104.

le4.

104.

105.
lOb.

106.

105.
106.

106.

I07.

108.

108.

II0.

[II.

I13.

114.

115.

117.

119.

12L.

123.

126.

129.

133.
136.
141.

142.
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TABLE 9-1X MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACKt AND NORMAL FORCE ANGLE
- PREIGNITION SEQUENCE INITIATIONTO J-2
CUTOFF {ZERO-FGR NOMINAL TRAJECTORY)
(CONTINUED}

TIME FROM
LIFTOFF

[SEC}
17125.000
17130.000
17135.000
17140.000

17145.000

17150.000

17155.000
17160.000

II165.000

17170o000

17175°000

17180,000

17185°0OO

17190.000

17175o000

17200.000

17205.000

1721O°O00

17215.000

17220.000

17225.000

17230.000

L7235.000
17240.000

17245. _nvvv
17250.000

17255.000
17260.00O
17265.000

17270.000
17275.000
17280.000

11285.000
17290.000
17295.000
17300.000
17305.000
17310.000
17315.000

17318.570

MACH RELATIVE FLIGHT- ANGLE OF NORPAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES} (DEGREES}
II.O2 0.669 1.31 146.

11.07 0.754 1.21 155.

11.12 0.843 1.18 159.

II.16 0.936 1.15 163.

11.21 1.033 1.13 167.

11.25 1.134 1.12 171.

11.30 1.239 L.Ll 176.
11.34 1.349 I.II -180.

11.38 1.462 1.11 -176.

L1.42 L.57q 1.12 -172.

11.45 1.700 1.i4 -169.

11.49 1.825 1.15 -166.

11.52 1.955 1.17 -163.

11.56 2.088 l.lq -160.
11.59 2.226 1.21 -158.
II.62 2.367 L.23 -156.

II.64 2.513 1.25 -154.

11.67 2.662 1.26 -153.

II.69 2.816 1.27 -152.
1L.73 2.97] 1.28 -152.
11.75 3.135 1.28 -152.
11.78 3.300 1.28 -152'

11.81 3.469 1.28 -t52.
11.83 3.642 1.27 -153.

'' °" 3.81g 1.25 -155.

[1.88 3.999 1.23 -157.
11.90 4.183 L.21 -160.

11.92 4.371 1.18 -164.

11.93 4.562 i.16 -169.

11.95 4.757 L.14 -176.

11.96 4.955 1.14 177.

11.97 5.155 1.17 168.

11.98 5.359 1.23 159.

II.99 5.565 1.34 149.

12.00 5.774 1.51 139.
12.00 5.985 1.75 131.

12.01 6.198 2.55 I16.

12.01 6.406 2.72 114.
12.03 6.622 2.52 117.
12.0_ 6.779 2.38 118.
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TABLE 9-x DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AERODYNAMIC HEATING INDICATOR

- PREIGNITION SEQUENCE INITIATION TO J-2

CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

TIME FROM
L[FTOFF

ISEC)
16550.000
16555.000
16560.000
16565.000
16570.000

16575.000

165B0.000

16585.000
16590.000

16595.000

16600.000

16605.000
16610_000
16615.000
16620.000

16625.000
16630°000
16635.000
16660.000
166_5.000

16650.000

16655°000

16660.000

16665°000
16670°000
16675.000

16680,000
16685.000

16690.000

16695°000

L6700.000
16705.000
16710.000

L6715.000
L6720.000
16725°000
16730°000

16735.000
16740.000

16745,000

DYNAMIC DYNAMIC PRESSURE

PRESSURE TIMES ALPHA

{LBSI (FT )SQ ) (LBS'I'DEGI {FT )SQ )

0.0 O.
0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.
0.0 O.

0.0 O°

0.0 O.

0.0 O.

O.O O.

0.0 O.
0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.
0.0 O,

0.0 O.
0.0 O.

0.0 O.

0.0 O.

0.0 O.
0.0 0.

0.0 O_

O.O O.

0.0 O,

0.0 O.
0.0 O,

0.0 O.

0.0 O.

0.0 O.

0.0 O.

0,0 O.

0,0 O.

0,0 O,

0.0 O.

0.0 O.

0,0 O.

AERODYNAMIC

HEATING INDICATOR

{FT_LBSIRAD*IFT)SG}

4672q021.

4672902[,
46729021.
46729021,

46729021.

46729021.

4672q02[.

46729021.

46729021.

46729021.

46729021.

4672902L.

4672g02[.

4672g021.

4672gO2L.

4672902l.

46729021.
4672g02I.

4672902l.
46729021.

46729021.

46729021,

4672g021°

6672q02I.

46729021.

4672g021,
46?2q021,

46729021.

4672902l.

46729021.

46729021,

46729021.

4672902l.
46729021.
4672902L.
46729021.

4672902l.

46729021.

46729021.

66729021,
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TABLE 9-X DYNAMIC PRESSURE[ DYNAMIC PRESSURE lINES
ALPHA_ ANO AERODYNAMIC HEARING |NDICATOR
- PREIGNIIION SEQUENCE INITIATION TO J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)
{CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE

LIFTOFF PRESSURE TIMES ALPHA

(SEC) (LBS/(FT)SQ) (LBS_DEGIIFT)SQ)

16750.000 0.0 O.
16755.000 0.0 O.
16760.000 0.0 O.
16765.000 0.0 O.
16770.000 0.0 O.

16775°000 0.0 O.
16780.000 0.0 O.
16785.000 0.0 O.
X6790.000 0.0 O.
16795,000 0.0 O°
16800.000 0.0 O.
16805.000 0.0 O.
lb8LO.O00 0.0 O.
16815.000 0.0 O.

16820.000 0.0 O.
i6825.000 0.0 O.
16830.000 0.0 O.
16835.000 0.0 O.
16860.000 0.0 O.
[6845.000 0.0 O,
16850.000 0.0 O.
16855.000 0.0 O.
16860.000 0.0 O.
16865.000 0.0 O,

16870.000 0.0 O.
16875.000 0.0 O.
16880.000 0.0 O.
16885.000 0.0 O.
[6890.000 0.0 O.
16895.000 0.0 O.
[6900.000 0.0 O.
16905.000 0.0 O.
16910.000 0.0 O.

16qlS.000 0.0 O.
16920.000 0.0 O.

[6925.000 0.0 O.
16930.000 0.0 O.
16935.000 0.0 O.

16940.000 0°0 O°
[69_5.000 0.0 O.

AERODYNAMIC

HEATING INDICATOR

(FT_LBSIRAD*(FT)SQ)

4672902[.
46729021°
46729021.

46729021.
4672902|°

46729021.
46729021.
46729021.
46729021.
6672902[.
4672902i.
46729021,

46729021.
4672902[°
4672902[,
4672902l.
4672902[.
46729021.
4672g02|,
46729021.
4672902[,
4672902[.
4672g021,
4672g021.

46729021°
4bTZg02l.
46729021.

4672g021.
46729021°
46729021.

4672g02[°

4672g021,

4672g02I.

4672902[.

4672g021.

4672902[.

4672g021.

4672g021.

46729021,
4672g021.
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TABLE 9-X DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES

ALPHAt AND AEROOYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION TO J-2

CUTOFF (ZERO-FGR NOMINAL TRAJECTORY|

(CONT[NUEDI

TIME FROM

LIFTOFF

ISEC)

16950.000

16955,000

16960.000

16965.000
16970.000

16975.000
16980.000
16985.000
|6990.000
16995.000
17000.000
17005.000
17010.000
17010.000
l/OlO.OOO

11012.600

17015°000

17016.000
17020.000
17025.000
17030.000
17035.000
1704U.000

17045.000

17050.000
17055.000

17060.000
17065.000
17070.000
17075.000
17080.000

17085.000
17090.000
17095.000
17100.000
17105.000

17110.000

17115.000
17120.000

17120.910

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

(LBSI( FT ISO) (LBS*DEGI (FT) SQI

0,0 O.

0,0 O,

0.0 O.

0.0 0.
0,0 O.

0.0 O.

O.O O.
O,O O,

0,0 O.

0,0 O.

0.0 O.
0.0 O.

0.0 O.

0.0 O,

O.O O,

0.0 O,

0.0 O.
0.0 O.
0.0 O.

0.0 O.
0.0 O.

O,O O,

O.O O,

0.0 O,

0_.0 O.

O.O O,

0.0 O.

0,0 O,

0.0 O,

0.0 O,

O.O O.

-'0;'0 O°

0.0 O,

0.0 O.
0.0 O,

0,0 O,

0,0 O,

O,O O°
0,0 O,

0.0 O.

AERODYNAMIC
HEATING INDICATOR

(FT*LBS/RAD* (F T )SG )

467290_ 1.
46129021.

46729021.

46729021.
66729021.
46729021.
46729021.
4672g02l.
4672902l.
4672902l.

46729021.

46729021.

46729021°
46729021,

46729021.
46729021°
46729021°

4672q02 1,
46729021.
4672902| °
46729021°
46729021.
46729021.

46729021.
4672q02l.
4672902[,
46729021.
46729021.
46729021.
_672g021.
46729021.
4672902[.
46729021.
46729021.
46729021.
46729021.
46729021.

4672g02l.
46729021.
46729021°
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TABLE 9-X DYNAMIC PRESSURE, DYNAMIC PRESSURE IIMES

ALPHA, ANb AERODYNAMIC HEATING INUICAIOR

- PREIGNITION SEQUENCE INITIATION TO J-2

CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE

LIFTOFF PRESSURE IIMES ALPHA

ISEC) (LBSIIFT)SQ) (LBS_DEGIIFT)SQ)

17125.000 0.0 O.

17130.000 0.0 O.
17[35.000 0.0 O.

17140.000 0.0 O.

17145.000 O.O O.

17150.000 0.0 O.

17155.000 0.0 O.

17160.000 0.0 O.
17165.000 0.0 O.

17170.000 0.0 O.

17175.000 0.0 O=
II180.000 0.0 O.

17185.000 0.0 O.

17190.000 O.O O.
17195.000 0°0 O.

17200°000 0.0 O°
17205°000 0.0 O.

17210.000 0.0 O.

17215.000 0.0 O°

17220.000 0.0 O.
17225.000 0.0 O.
17230°000 0.0 O.
17235.000 0.0 O.
17240.000 0.0 O.
17245.000 0.0 O,
...... vvu 0.0 O.

17255.000 0.0 O.

17260.000 0.0 O.

17265°000 0.0 O.
17270°000 0°0 O.
IT275,000 0.0 O.
IT2BO°O00 0.0 O.
17285.000 O.O O.

17290°000 0.0 O°
17295,000 0.0 O.
17300,000 0,0 O.
17305,000 0°0 O.
17310°000 0.0 O.
17315.000 0.0 O.

1731B,570 0.0 O.

AERODYNAMIC

HEATING INUICATOR

(FTSLBSIRAD*(FT)SE)

46729021.
46729021.
4672q02|.

4672902l.
46729021.

46729021.

48729021.
4672g021.
46729021.
4672q021.

4672g021.

4672g021.
4672902t°
4672902t.
4672902l.
4672902l°
4672902[.
46729021.

46729021.

46729021°

46729021.

4672g021°
46729O21.
4672902[o
J.J_o729021.
46729021°

4672902[°

4672g021.

4672g021.

4672q02 1.

4672902[°
46729021.

46729021.

46729021.
4672902t.
46729021.

46729021.

46729021.
46729021°

46729021.
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TABLE 9-XI

i

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC

AND GEOCENTRIC LATITUDE - PREIGNITION

INITIATION TO J-2 CUTOFF (ZERO-FOR

NOMINAL TRAJECTORY)

RADIUS,

SEQUtNCE

TIME FROM

LIFTOFF

(SECT

16550,000

16555.000

L6560.000

16565.000
16570°000
16575.000

16580.000

16585.000
|6590°000
16595°000
|6600°000
16605.000

16610°000
16615.000
16620.000
16625.000

16630.000
I_,635o000

16640.000
166A5.000

16650°000

16655.000

16660.000

16665°000
16670°000

|6680.000
16685.000
16690.000
16695°000

16700.000

16705.000
16710.000

16715.000

16720.000
16725°000
16730°000
16735.000
16740°000
16745.000

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS) (POUNDS) (METERS)

O. O° 6580629.
O. O. 6580611°

O° O. 6580592°

O. C. 6580574.
O. O. 6580555.
O. O. 6580537°

O° O. 6580519°

O. O. 6580501.

O, O. 6580483.
O. O. 6580466.
O. O. 6580448.
O. O. 65B0431.

O. O. 6580413.
O. O. 6580396.
O° O° 6580379.
O° O. 65B0363.

O. O. 6580346.
O. O. 6580329.

O° G° 6580313.

O. O. 6580297°

O. O. 6580280,
O° O. 6580265,
O, O. 6580249,
O. O. 6580233°

O° O. 6580217°

O. O. 6580187.

O. O. 6580172°

O. O. 6580157.
O. O. 6580142.
O. O. 6580127.

O. O. 6580113.

O. O. 6580098.

O. O. 6580084.

O. O. 6580070.
O. O. 6580056.

O. O. 6580042.
O° O. 6580029.
O. O. 6580015.
O° O. 6580002.

GEOCENTRIC

LAT lTUDE

(DEGREES)
32.402

32.422
32.440

32.456

32.472

32.486
32.499
32.510
32,52l
32.530
32.538

32.544

32.549

32.553
32.556

32.557

32.557
32.556

32.553
32.550
32.545

32.538

32.531

32.522
32.512
32 ._nnJvl.,

32.487
32.473
32.458
32.441

32.424
32.404
32. 384

32.362
32.339
32.315
32.290

32.263

32.235

32.206
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TABLE 9-Xl NORMAL FORCEr AXIAL FORCEe GEOCENTRIC
AND GEOCENTRIC LATITUDE - PREIGNITION
INITIATION TO 3-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
(CONTINUED)

RADIUSe
SEQUENCE

TIME FROM
LIFTOFF

(SEC!
16750.000
16T55.000
16760.000
16765o000
16770.000

16775.000
16780.000
16785.000
16790.000
16795.000
!6800°000

16805°000
16810.000
16815.000

16820.000
16825°000
16830o000
16835.000
16840°000
16845.000
16850.000
16855.000
|6860.000

16865.000
16870.000

16875°000
16880°000
16885.000
16890.000

16895.000
16900.000
16905.000
16910.000
16915.000
16920.000
16925.000
16930.000
16935.000
16940.000

16945.000

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS) (PnUNDS) (METERS)

O. O. 6579989.
0. O, 6579976.
O. O. 6579963°
O. O. 6579950.
O. O. 6579938.

O. O, 6579925.
O. O. 65TqqI3°
O. O. 657990I.
O. O. 6579889.
O. O. 6579817.
O. O. 6579866.
O. O. 6579854.
O. O. 6579843°
O. O. 6579832.
O. O. 6579821.
O. O. 6579810.
O. O. 6579800.
O. O. 6519789.
O. O* 6579779.
O. O. 6579769.
O. O. 6579759.
O. O. 6579749.
O. O. 6579739.
O. O. 6579730,

. _O UJ|TILU.

O. O. 6579711.

O. O. 6579702.
O. O. 6579693.
O. O. 6579685.
O. O. 6579676.
O, O. 6579668.
O. ..... O. 6579660.
O. O. 6519652.
O. O. 6579644.
O. O. 6579636.
O. O. 6579629.
O. O. 6579622.
O. O. 6579614.
O. O. 65_9607.
O. O. 6579601.

GEOCENTRIC
LATITUDE
(DEGREES)
32.175

32.143

32,110

32.076
32.041

32.004
31.966
31.927
31.886
3L.844
31.BOP
31.757
31.712
31.665

31.618
31.569

31.5L8

31.467
31.414

31.360
31.305
31.249

31.192

31.133

31.073

31.012

30.950
30.887
30.822
30.757
30.690
30.622
30.553
30.483
30.412
30.339
30.266

30. 191
30.115
30,038
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D5-15481-I

TABLE 9-Xl NORMAL FORCE, AXIAL FORCE, GEOCENTRIC

AND GEOCENTRIC LATITUDE - PREIGNITION

INITIATION TO J-2 CUIDFF (ZERO-FGR

NOMINAL TRAJECTORY)

ICONTINUED)

RAOIUS,

SEQUENCE

TIME FROM

LIFTDFF

ISEC)

16950.000
16955.000
16960.000
16965°000
|6970.000

16975.000
[6980.000
|6985.000
16990.000
16995.000
17000.000

17005.000
l?OlO.O00

17010.000

17010°O00

17012.600

17015°000

17016.000

17020.000
17025.000
17030.000
17035.000
IT060.O00
17045.000
lT050.O00
17055.000
17060°0_0
17065.000
L7070.000
17075.000
170BO.O00
170BS.000
17090.000
L7095.000

l?lO0.O00

17105.OOO

17110.000

17115.000

17120°000

17120.910

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS) (POUNDS) IMETERS)

O, O° 6579594°

O. O. 6579588.
O. O. 6579581°
O. O. 6579575.

O. O. 6579569.

O. O. 6579563.

O° O. 6579558.
O. O, 6579553°

O. O. 6579547°
O° O. 6579542.

O. O. 65Tg53B°
O. O. 6579532.

O. O. 6579527.
O. O. 6579527°

O. O. 6579527.

O. O. 6579522°
O, O, 6579515.

O. O. 6579512°

O. O. 6579495.

O. O. 6579666.
O. O° 6579432°
O° O° 6579395°

O. O. 6579357.
O. O. 6579322.
O_ O. 6579293.

O. O. 6579272°
O. O. 6579263.

O. O. 6579269.
O. O. 6579293.

O. O. 6579338.

O. O. 6579409.

O. O. 6579507.

O. O. 6579637.
O. O. 6579803,

O. 0. 6580008.
O. O. 6580255.

O. O. 6580550.
O. O. 6580895.

O. O° . 6581296.

O. O. 6581375.

GEOCENTRIC

LATITUDE

IDEGREES)

29.960

29.881

29.801

29.720

29.637

29.554

29.469

29.384

29.297

29.209

29.L21
29.031

28.940

28.940

28.940

28.892

28.848

28.829

28,754
28.659

28°562

28.464

28.364
28,263

2U,i60
28.055

27°949

27.842
27.732
27.621
27.508
27.39_

27.2?8

2T.160
27.040

26.919

26.795

26.670

26.544

26.520
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TABLE 9-XI

D5-15481-I

NORMAL FORCEr AXIAL FORCEr GEOCENTRIC
AND GEOCENTRIC LATITUDE - PREIGNITION
INITIATION [0 J-2 CUTOFF (ZERO-FGR

NOMINAL TRAJECTORY)

(CONT INUED)

RADIUSt

SEQUENCE

TIME FROM

LIFTOFF

(SEC)

17125.000

17130.000

17135.000

17140.000
17145°O00
17150.000

17155°000

17160.000
17165.000
17170.000
17175.000
17180.000
17185.000
17190.000

17195.000

17200°OO0

17205,000

17210°000

17215.000
17220.000
17225.000
17230.000
17235°000
17240°000
17245_000

17250.000

17255.000

17260.000
17265.000
17270.000
17275.000
17280.000
17285.000
17290°000
17295.000
17300°000
17305°000
17$10.000
17315.000
17318.570

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS) (POUNDS) (METERS)

O, O. 65B1755.
O. O. 6582277.
O. O. 6582865.
O. O. 6583525.
O. O. 6584258.
O. O. 6585070.
O. O. 6585963.

O, O, 6586943.
O. O. 65880tl.
O. O. 6589174.
O. O. 6590435.
O° O, 6591797.
O. O. 6593266.
O. O. 6594846.
O. O. 6596540.
O. O. 6598354.

O. O. 660029I.
O. O. 6602357°
O. O. 6604556.
O° C. 6606893°
0. O. 6609372°
O. O. 6611998°
O° O. 6614777.
O° O. 6617712°
O. O. 6620810.
0. O. 6624074°
O. O. 6627510.
O° O. 6631122.
O. O. 6634917.
O. O. 6638899.
O. O° 6643073°
O. 0. 6647443.
O. O. 6652016.
O. O. 6656796.
O. O. 6661787.
O. O. 6666995.

O. O. 6672423.
Oo 0. 6678073.
O. O. 66_3950.
O. O. 66BB289.

GEOCENTRIC

LATITUDE

(DEGREES)

26.415

26.285

26.153

26.019
25.883

25.746
25.607

25.466
25.323
25.178
25.032

24.B84

24.733
24.581

24.427

24.271
24.114
23.954
23.792
23.629
23.463
23.296
23. 127
22.955
22°782
22.607
22°43O
22.250
22.069
21.886
2L.701
21.513

21.324
21.133
20.939
20.744
20.546

20.347
20.145

20.000
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05-15481-I

TABLE 9-XlI VEHICLE POSITION COORDINATES - PRE[GNITION
SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF X Y Z

(SEC) (METERS) (METERSI (METERS)

16550.000 6089429, 78903° 2493453.

16555.000 6074548° 79829° 2529413,
16560.000 6059454° 80753. 2565285.
16565.000 6044148. 81675, 2601067.

16570.000 6028631. 82593. 2636758.
16575°000 6012903. 83510. 2612351.
16580.000 5996965, 84423° 2707862.
16585°000 5980817. 85334. 2743273.
16590.000 5964459° 86243. 2778588.

16595.000 5947893° 87148° 2813@05.
16600,000 5931119. 88051. 2848924.

16605,000 5914138, 88951. 2_83944.

16610°000 5896950, 89849, 2918862.
|6615,000 5879555° 90743. 2953678.

16620.000 5861955, 91635. 2968392.
16625,000 5844149. 92523. 3023000.
16630,000 5826140. 93409, 3057503.
16635°000 5807926. 94292, 3091899.

16640,000 5789509, 95172, 3126187.
16645°000 5770890, 96049. 3160365.

16650.000 5752069. 96923. 3194433.
16655°000 5733047, 97794. 3228389.
16660°000 5713824, 98661, 3262232.
16665.000 5694401. 99526, 3295961.
16670°000 5674779. 100387. J329575.
16675°000 5654958. 101246° 3363072.
16680.000 5634940. 102100. 3396452.

16685.000 5614724. 102952. 3429713.
16690.000 5594312° I03801° 3462854.

16695°000 5573705. 104646° 3495874.
16700°000 5552902. 105488o 3528771.
16705.000 - 5531905. 106326. 3561545.

16710.000 5510714. I07161° 3594195.

16115.000 5489331. 107993, 3620719.
16720.000 5467756. 108821, 3659116.

16725.000 54459Bq. 109645. 3691385.

16730.000 5424032. 110466. 3723525.

16735°000 5401884. li1284, 3755534.

16740.000 5379548° . 112098. 3787412.
16745.000 5357024. 112908. 3819158.
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D5-15481-1

TABLE 9-X[I VEHICLE POSITION COORDINATES - PRE[GNITION
SEQUENCE INITIATION TO d-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY}
(CONTINUED)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y Z

(SECI (NETERSI (METERSI (METERS|
16750.000 5334312. 113715° 3850770°
16755.000 5311414° 114518° 3882248o

16760.000 5288329. I15318° 3913590,
16765.000 5265060° 116113. 3944794°

16770.000 5241607. 116905. 3975861.

16775.000 5217969. LL7693° 4006789.
16780°000 5194150. 118478. 4037577°

16785.000 5170148. 119258° 4068223.

16790.000 5145966. 120035. 4098727.
16795.000 5121604. 120808. 4129088.

16800.000 5097062. 121577. 4159304.

16805.000 5072342. 122342. 4189375.

16810.000 5047444. 123102. 421q299.

16815.000 5022370° 123859. 4249076.
16820°000 4997120. 124612° 4278704.

16825.000 4971695. 125361. 430fi182.

16830.000 4946096. 126106. 4337510.
16835.000 4920324. 126847° 4366686,
16840°000 4894380. 127583. 4395709.
16845.000 4868264. 128316. 4424579.
16850.000 4841978. 129044. 4453293.

16855.000 4815522. 129768. 4481852.
16860.000 4788898. 130488. 4510254.
16865.000 4762107- I_!o_._..v_o 4538_99.
16870.000 4735148. 131915. 4566584.
16875.000 4708024. 132622. 4594510.

16880.000 4680735. 133324. 4622275.
16885.000 4653282. 134023. 4649879.
16890.000 4625666. 134717. 4677319.

16895.000 4597888. 135406. 4704596.
16900.000 4569950° 136091. 4731709.

16905.000 4561851° 136772. 4758656°
16910.000 4513593. 137448. 4785437.
16915.000 4485177. 138119. 4812050.
16920.000 4456604. 138786. 4838495.
16925.000 4427875° 139449. 4864771.

16930.000 4398990, 140107. 4890877.
16935.000 4369952. 140760° 4916811.
16940.000 4340761. 141409° 4942574.

16945.000 4311417° 142053. 4968163.
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D5-15481-1

TABLE 9-Xll VEHICLE POSITION COORDINATES - PRE[GNITION
SEQUENCE INITIATION TO J-2 CUTOFF iZERO-FGR
NOMINAL TRAJECTORY)
(CONTINUED)

POSITION COORUINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO., 13.

TIME FROM
LIFTOFF X Y Z

(SECI IMETERS) (METERSI (METERS)
16950.000 428L923. 142692. 4993579.
16955.000 4252278. 143327. 5018821.
16960.000 4222484. 143957. 5043887.
16965.000 4192543. 144582. 506B776.

16970.000 4162455. 145203. 5093488.

16975.000 4132220. 145818. 5118022.
16980.000 4101841. 146429. 5142377.
16985.000 6071319. 147035. 5166552.

16990.000 4040653. 147637. 5190546.

16995.000 4009866. 148233, 5214359.
17000.000 3978899. 148824. 5237989.
17005.000 3947805, 149411. 5261440.

17010.000 39 16561. 149993, 5284716.
17010.000 391656L. 149993. 52_4716.
17010.000 3916561. 149993. 5284716,

17012.600 3900237. 150294. 5296760.

17015.000 3885098. 150571. 5307859.
17016.000 3878770. 150686. 5312477.
17020.000 3853336. 151147° 5330920.
17025.000 3821272. 151720. 5353899.

17030.000 3788905. 152290. 5376796.
17035.000 3756233. 152858. 5399610.
17040.000 3723255. 153423. 5422340.
17045.000 36899Tl; 153986. 5444987.
17050.000 3656380, 154546, 5467549.
17055.000 3622481. 155103. 5490028,

17060.000 3588272. 155657. 5512421.
17065.000 3553752. 156209. 5534729.

17070°000 3518922. 156757. 5556952.
17075.000 3483778. 157303. 5579089°
11080.000 3448321. 157846. 5601141.
17085.000 3412550. 158387. 5623107.
17090.000 3376462. 158926. 5644986.
17095.000 3340058. 159458. 5666780.
17100.000 3303335. 159990. 5688487.
17105.000 3266292. 160519. 5710108.
17110.000 3228929. 161045. 5731642.
17115.000 3191263. • 161566. 5753090.
17120.000 3153234. 162088. 5774452.
17120.910 3146284. 162182. 5778329.
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05-15481-I

TABLE 9-Xl I VEHICLE POSITION COORDINATES - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
(CONTINUEO)

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO.

TIME FROM
LIFTOFF X V

ISEC) IMETERS) (METERS)
17125.000 3114908. 162605.
17130°000 3076280. 163118.

17135.000 3037351. 163629.
17140o000 2998119. 164136.

17165.000 2958584° 164640.

17150.000 2918743. 165141.
17155.000 2878596° 165638.
17160°000 2838142. 166132.
17165.000 2797380. 166623.
17170o000 2756307. 167110.
17i75.000 2714924. 167596.
17180.000 2673228. 168075.
17185.000 2631218. 168552.
17190.000 2588892. 169026.
17195°000 2546249. 169496.
17200.000 2503288. 169963.
17205.000 2460006° 170626.
17210°000 2416402. 170887°
17215°000 2372476. 171343.
17220.000 2328220° 171797.
17225.000 2283638. 172266.
17230.000 2238726. 172693.
17235.000 2193482. 173136.
17240.000 2147903. 173575.

17245.000 2101987. 174011.

17250.000 2055732. 174443.
17255.000 2009136. 174873.
17260.000 1962192. 175298.
17265.000 1914901. 175720.
17270.000 1867260. L76L39.

17275.000 1819264. 176554.

17280.000 1770911. 176966.
17285.000 1722197. 177374.
17290.000 1673118. 177779.
17295.000 1623669. 178180.
17300.000 1573848. 178578.
17305.000 1523648. 178972.
17310.000 1673066. 179363.
17315.000 1422095. 179751.

17318.570 1385467. 180026.

13.

Z

IMETERS)
5795723.
5816894.
5837965.
5858937.
5879807.
5900577.

5921247.

5941815.

5q62281.
5982647.
6002910.
6023072.
6043132.
6063090.
6082945°
6102699.
6122350.
6141899.
6161345.
6180689.
6199930,

6219068.
6238103.
6251036.
6275866.
6294592.
6313215.
6331734.
6350150.

6368461.
6386667.
64_4769.
6422764.
6440652.

6458433.

6476105.
6493665.

65LLLII.

6528440.
6540T40.
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D5-L5_OL-L

TABLE 9-XIII VEHICLE VELOCITY COMPONENTS - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR

NOMINAL TRAJECTORY)

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDDT ZDOT

ISEC} (M/SEC) (M/SEC) (MISEC)

16550.000 -2954.99 185.51 7200.81

16555.000 -2997.54 [85.02 7183.24
16560.000 -3039.98 184.52 7165.42
16565.000 -3082.31 184.01 7147.35
16570.000 -3124.54 183.50 7129.03
16575.000 -3166.66 182.98 7110.46
16580.000 -320B.66 182.46 7091.64
16585.000 -3250.56 181.93 7072.57
16590.000 -3292.34 181.39 7053.25
16595.000 -3334.01 180.85 7033.69
16600.000 -3375.56 180.30 7013.89
16605.000 -3417.00 179.75 6993.83
16610.000 -3458.31 179.18 6973.54
16615.000 -3499.51 178.62 6952.99

16620.000 -3540.58 178.04 6932.21
16625.000 -3581.53 177.46 6911.18

16630.000 -3622.35 176.88 6889.91

16635.000 -3663.05 176.28 6868.40
16640.000 -3703.62 175.68 6846.65
16645.000 -3744.06 175.08 6824.66
16650.000 -3784.37 174.47 6802.44
16655.000 -3824.55 173.85 6779.97
16660.000 -3864.60 173.23 6757.27
16665.000 -3906.51 L72.60 6734.33
16670.000 -3944_28 !71_96 67!!.!5
16675.000 -3983.92 171.32 6687.74
16680.000 -4023.62 170.67 6664.10
16685.000 -4062.78 170.02 6640.22
16690.000 -4101.99 169.36 6616.11

16695.000 -4141.07 168.69 6591.77
16700.000 -4179.q9 168.02 6567.2C
16705.000 -4218.78 167.34 6542.40
16710.000 -4257.41 166.66 6517.37
16715.000 -4295.90 165.97 6492.12
16720.000 -4336.24 165.28 6466,63
16725.000 -4372.63 166.58 6440.92
16730.000 -4410.46 163.87 6414.g9
16735.000 -4448.34 163.16 6388.83

16760.000 -4486.07 162.44 6362.44
16745.000 -4523.64 161.71 6335.86
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TABLE 9-XIII

il

VEHICLE VELOCITY COMPONENTS - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR

NOMINAL TRAJECTORY)

(CONT INUED)

TIME FROM

LIFTOFF
ISEC)

16750.000
16755.000
16760.000
16T65.000
16770.000
16775.000
16780,000
16785.000
16790.000
16795°000

16800.000
16805.000
16810.000
)15815.000

16820°000
16825°000
16830.000
16835.000

16840.000

16845.000
16850.000
16855.000
16860°000
16865°000
[6870.000
16875.000

16880°000
16885.000
16890.000
16095,000
16900.000
i6905.000
16910.000
16915.000

16920.000
16925,000
16930.000

16935.000

6940.000
6945.000

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO.

XDOT YDOT
{M/SEE) {M/SEE)

-4561.05 160.99
-4598.30 160.25
-4635°39 159.51

-4672.32 158°76
-4709.09 158.01

-4745.70 157.25
-4782.13 156.49
-4818o41 155.72
-4854.51 154.95
-4890.44 154.17

-4926.21 153°38
-4961.80 152.59
-4997.22 151.79
-5032.46 150.99
-5067.53 150.18
-5102.42 149.37
-5137.14 148.55
-5171,67 147.73
-5206°03 166.90
-5240.20 146.OT
-5276.19 145°23
-5307.99 144,39
-5341.62 143.54
-5375.05 [42.68
-5408.30 141.82
-5441.36 140.96

-5474.22 140.09
-5506.90 139.22
-5539.39 13B°34
-5571.68 137,45
-5603.79 |36.56
-5635°70 135.6T
-5667°42 134.77

-5698.94 133,87
-5730.26 132o96
-5761,38 132.05
-5792.30 131.13
-5823,02 130.21
-5853,53 129.28
-5883.84 128.35

13.

ZOOT
IM/SEC)
6309.01
6281.96
6254.69
6227.20
6199.50
6171.58

6143,44
6115,08
6086.52
6057,74

6028,75
5999,54
5970.13

5940.51

5910.68
5880.64
5850.40
5819,95
5789,30
5758.45
5727.39
5696.13
5664°6H
5633.02
5601.17
5569.13
5536.88
5504.45
5471.82

5439.00
5406.00

5372.8t
5339.43
5305.86
5272.11
5238.11
5204.05
5169.75

5135.27
5100.60
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TABLE 9-XlIl VEHICLE VELOCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY}
[CONTINUEO}

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO.

TIME FROM
LIFTOFF XOOT YDOT

(SEC) (H/SECI (M/SECI
16950.000 -5913o95 127.41

16955.000 -5943.85 126.47
16960.000 -5973.54 125,52

16965,000 -6003°02 124,57

16970.000 -6032o29 123.62
16975°000 -6061°35 122.66
16980.000 -6090.20 121.69
16985.000 -6118.84 120.72
16990.000 -6147.26 119,75

16995.000 -6175o47 118.77
17000,000 -6203,55 117,79
17005.000 -6233.85 116.85
17010.000 -6263.g4 115.90
17010,000 -6263.94 115,90

17010°000 -6263.94 115.90
17012.600 -6293.]2 115.62
17015.000 -6322.20 115.39
17016,000 -6334.24 115.30
17020,000 -6382.47 114.89
17025.000 -6443,13 114,37

17030.000 -6503.93 113.84
17035.000 -6564.92 113.31
17040.000 -6626.10 112.77
17045.000 -6687.48 112.23
i7050.000 -6749.05 111.68
17055.000 -6810.82 111,13

17060.000 -6872.79 110.58
I?065,000 -6934.97 110,02

17070.000 -6997.36 109.46

17075,000 -7059.97 108,90

17080.000 --7122°80 108.34
17085.000 -7185.86 107.77
17090.000 -7249.16 107,19

17095.000 -7312o71 106.62
17100.000 -7376.50 106.04
17105,000 -7440,55 105.46

17110.000 -7504°87 104.88

17115,000 -7569.47 , 104.29
17120.000 -7634.35 103.71
17120,910 -7646.18 103.60

13,

ZDOT

(M/SEC)

5065,76

5030.74

4995,54

4960.17

_924.b2

4888.90
4853.01
48[b.g5
4780.72
4744,33

4707._2
4672.74
4637.48
4637.48
_637.4B

4627.89

4620.20

4616.99

4604.12

4587.61
4571.08

4554.46

4537.75
4520.g5

4504,08
4487.15

4470, Ib

4453.12

4436,03

_418.90

4401.74

4384.54

4 367.3t
4350.01

4332.80

4315.53
42g8.25
4280.97
4263,70

4260,56
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_5-L548L-L

TABLE 9-XIII VEHICLE VELOCITY COMPONENTS - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR

NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM
LIFTOFF

(SECI
17125.000
17|30.000
17135o000
17140.000
17145.000

17150.000
17155.000
17160.000

17165.000

IZlTOoO00

17175°0OO

17180.000

185,000
190.000
195.000

11200.000

17205.000
17210.000

17215.000

11220.000

17225.000
17230.000
17235.000
17240.000
17245.000

17250.000
11255.000
17260.000
17265.000

17270.000

17275.000
17280.000

17285.000

17290.000
17295°000
17300.000
17305.000
17310.000

15.000

18.570

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINAIE SYSTEM NO° 13.

XOOT YDOT ZDOT

(MISEC| (MISECI (M/SEC}

-7695.35 103.07 4244.22

-7755.60 I02.42 4224.27
-7816.05 101.77 4204.26
-7876.71 10l.[2 4184.20
-7937.59 I00.46 4164.09

-7998.70 99.8"0 4143.93

-8060.04 99.13 4 123.73
-8121.62 98.47 4[03.48
-8183.46 97.80 4083.20
-8245.56 97.13 4062.89

-8307.93 96.45 4042.55
-8370.58 95.78 4022.17
-8433.53 95.10 4001.78
-8496.78 94.42 3981.36
-8560.36 93.74 3960.92

-8624.27 93.05 3940.46
-8688.52 92.37 3919.99
-8753.14 91.68 3899.50

-8818.13 90.99 3878.99

-8883.52 90.31 3858.47
-8949.32 89.62 3837.94
-9015.55 88.92 3817.39
-9082.23 88.23 3796.8l

-9149.38 87.54 3776.22
-92i7.03 86.85 3755.60

-9285.20 86.15 3734.94
-9353.91 85.46 3714.24

-9423.19 84.77 3693.49

-9493.07 84.07 3672.68
-9563.58 83.38 3651.78

-9636°76 82.69 3630.79
-9706.63 81.99 3609.67

-9779.24 81.30 3588.4l
-9852.63 80.61 3566.95

-9926.85 79.91 3545.27

-10001.93 79.22 3523.30
-I0077.93 78.54 35UI.01

-I0155.20 77.88 3477.34
-10233.21 77.22" 3454.13
-10289.40 76.75 3437.76
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TABLE 9-XIV

05-1548l-1

WEIGHTt THRUST, ALTITUDE, END SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) (POUNDS) (POUNDS) (METERS) (NMI)

16550.000 2.9587831 05 1o9206551 Ol 208624°7 2253.011
16555°000 2.958172E 05 1.921905E Ol 208612.6 2233°744
16560.000 2.958761E 05 1.923155E Ol 208600°2 2214,471
16565.000 2.958751E 05 1.924405E Ol 208587.3 2195.211
16570.000 2.958740E 05 1.925655E 01 208574.2 2175.946
16575.000 2.958729E 05 1.926905E Ol 208560.9 2156,681
16580.000 2.958718E 05 1.928155E 01 208547ol 2137.416
|6585°000 2.958708E 05 1.929405E 01 208533.2 2118.152
16590.000 2.958697E 05 1.930655E Ol 208518°9 2098°888
16595,000 2.958686E 05 1.931905E Ol 208506°3 2079.625
16600.000 2.958675E 05 1°933155E Ol 208489.3 2060.363
16605.000 2.958665E 05 1.934405E Ol 208476.2 2041.101
16610.000 2.958654E 05 1.9356551 01 208658.7 2021.839
16615.000 2.958643E 05 1.936905F Ol 208642.9 2002°579
16620.000 2.958632E 05 1.938155E Ol 208626.8 1983.319
16625,000 2.958622E 05 1°939605E Ol 208610.5 1966.059
16630.000 2.958611E 05 1°940655E 01 208393°7 1964.801

16635.000 2.958595E 05 1.50000OE Ol 208376.8 1925.563
16660.000 2.958466E 05 1.557167E Ol 208359°6 1906.286
16645°000 2.958298E 05 1o616335E Ol 208342.0 1887.029
16650°000 2.958169E 05 1.671502E Ol 208326.1 1867.776
16655.000 2.958000E 05 1°728670E 01 208306.1 1868.519
16660.000 2.957851E 05 1°785837E Ol 208287°6 1829.265
16665,000 2,951702E 05 1,863005E Ol 208268,9 1810,012
16670,000 2.957553E 05 1,900172E O| 208269,9 1790,760
16675.000 2.957606E 05 1.957360E 01 208230.5 1771.509
16680 ^^^ u_ .... - ",uuu 2.957255E "= 2,,,"'4507E Ol 2na_'!-L 17_?._. _-_Q
16685.000 2,957106E 05 2,071675E Ol 208191,0 1733,011
16690,000 2,956957E 05 2,128862E Ol 208170,8 1713,763
16695,000 2.956808E 05 2,1860101 Ol 208150,6 1696,516
16700,000 2,956659E 05 2,263177E Ol 208129,7 1675,271
16705.000 2.956510E 05 2.300345E Ol 208108.7 1656.026
16710,000 2.956362E 05 2.357512E 01 208087.5 1636.784
16715,000 2.956213E 05 2,4166801 Ol 208065.9 1617,542
16720.000 2.956064E 05 2.671847E Ol 208044.2 1598.302
16725°000 2.9559L5E 05 2.529015E 01 208021.9 1579.063
16730°000 2,955766E 05 2,586182E Ol 207999,7 1559,826
16735°000 2.955617E 05 2.643350E 01 207976.9 1560.590
16740,000 2,955668E 05 2,700517E Ol 207954,0 1521,356
16765.000 2,955319E 05 2,757685E Ol 207931,0 1502,123
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D5-15481-I

TABLE 9-XIV WEIGHT, IHRUST, ALTITUDEt AND SURFACE RANGE
FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF IFPR NOMINAL TRAJECTORY)
(CONTINUED)

rIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) (POUNDS) (POUNDS) (METERS) (NMI)
16750.000 2.955170E 05 2.814852E 01 207907.4 1482.893

16755.000 2.955021E 05 2.872020E Ol 207883.7 1663.664
16760.000 2.954872E 05 2.9291871 Ol 207859.7 1444.437
16765.000 2.9547231 05 2.9863551 01 207835.5 1425.212
16770.000 2.954574E 05 3.0435221 Ol 207811.0 1405.989
16175.000 2.954426E 05 3.100690E Ol 207786.2 1386.769
16780.000 2.954277E 05 3.1578571 Ol 207761.3 1367.550
16785.000 2.954128E 05 3.2150251 Ol 207735.9 1348.335
16790.000 2.953979E 05 3.272192E Ol 207710.5 1329.121
16195.000 2o953830E 05 3.329360E Ol 207684.8 1309.910
16800.000 2.953681E 05 3.386527E Ol 207658.9 1290.702
[6805.000 2.953532E 05 3._43695E Ol 207632.7 127l._97

16810.000 2.9533831 05 3.500862E Ol 207606.2 1252.295
16815.000 2.9532341 05 3.558030E 01 207579.5 1233.096
6820.000 2.953085E 05 3.6151971 Ol 207552.7 1213.900
_6825.000 2.952936E 05 3.672365E Ol 207525.4 1194.708

|6830.000 2.9527871 05 3.729532E 01 207498.1 1175.519
16835.000 2.952638E 05 3.786700E Ol 207470.5 1156.335
16840.000 2.952489E 05 3.843867E Ol 207442.6 1137.154
16845.000 2.9523411 05 3.9010351 Ol 207414.7 1117.978
16850.000 2.952192E 05 3.958202E Ol 207386.4 1098.806
16855.000 2.952043E 05 4.015370E Ol 207357.8 1079.638
16860°000 2.951894E 05 4.072537E 01 207329.2 1060.476
16865.000 2.951745E 05 4.129705E 01 207300.3 1041.319
16870.000 2.951596E 05 4.186872E 01 207271.3 1022.168
16875 000 2 qSl _: "= _ _.n_n= _, _n7_I a ,nn_ n_ 3
16880o000 2.951298E 05 4.301207E Ol 207212°4 983.884
16885.000 2.951149E 05 4.358375E Ol 207182.7 964.751
16890.000 2.951000E 05 4o415542E Ol 207152°9 945.626
16895.000 2.950851E 05 4.472710E 01 207122.8 926.508
16900.000 2.950702E 05 1.400000E 02 207092.6 907.398
18905.000 2o9505531 05 1.400000E 02 207062.1 888.296
16910.000 2.9504041 05 1.400000E 02 207031.4 869.204
16915.000 2o950256E 05 l.400000E 02 207000.7 850.121

16920,000 2.950107E 05 1.400000E 02 206969.8 831.049
16925.000 2.g49958E 05 |.4000001 02 206938°6 811.987
16930.000 2.949809E 05 1.400000E 02 206907.4 792.938
16935.000 2.949660E 05 Io4OO000E 02 206875,8 773,901

16960.000 2.949511E 05 1.400000E 02 206864,2 754.878
6945.000 2.949362E 05 1.400000E 02 2.06812.4 735.870
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D5-15481-I

TABLE 9-XlV WEIGHT, THRUST[ ALTITUDE[ AND SURFACE RANGE
FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION
[0 J-2 CUIOFF (FPR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGH) THRUST ALTITUDE RANGE

ISEC) {POUNDS) (POUNDS) {METERS) {NMI)

16950,000 2,949213E 05 1,600000E 02 2067B0,6 716.B78
|6955.000 2.949066E 05 1.400000E 02 206748.5 697.904
16960.000 2.948915E 05 1,600000E 02 206116.4 678.948
16965°000 2.9687661 05 1,6000001 02 206684.1 660.013
16970.000 2.q48617E 05 1.400000E 02 206651.7 641.0q9
16975,000 2.968468E 05 1.400000E 02 20661q.0 622.211
16980.000 2.9683205 05 1°600000E 02 206586.4 603.349
16985.000 2.9481711 05 1.400000E 02 206553.7 584.516
[6990.000 2.948022E 05 1.600000E 02 206520.7 565.715
[6995.000 2.947873E 05 L.400000E 02 206487.8 546.950
[7000°000 2.947724E 05 t.825100E 04 206654°8 528.224
11005.000 2.947575E 05 1.825100E 06 206421.0 509.538
17010°000 2.941426E 05 1.825100E 06 206386.6 490.893

17010.000 2.967626E 05 1.825100E 06 206386.4 690.893
17010.000 2.947626E 05 2°073030E 05 206386.4 690.893
17012.600 2.936824E 05 2.333670E 05 206366.5 481.205
ltO[5°O00 2.9216541 05 2,333470E 05 206365.7 672.254

170[6,000 2.916167E 05 2.333670E 05 206336°6 468.521
[7020°000 2.894220E 05 2.333470E 05 206295.9 453°579
17025.000 2.866785E 05 2.353470E 05 206252.2 434.B77
17030,000 2.8393501 05 2,333670E 05 206222.8 416.157
1T035.000 2.811916E 05 2,3336TOE 05 206210.4 397.432
17040.000 2.786481E 05 2.3336T01 05 206218.6 318.715
17045,000 2.757047E 05 2.333670E 05 206269.6 360°024
17050°000 2,729612E 05 2,333470E 05 206307°0 361.382
i1055.000 2.7021781 05 2=3334701 05 206396.8 322.816
17060.000 2.676763E 05 2.333670E 05 206515.9 304.36i
17065.000 2.667308E 05 2.333670E 05 206676ol 286.060
17010.000 2,619876E 05 2,3334TOE 05 206873.3 26T.969
17075.000 2.5926391 05 2.3336TOE 05 207117.0 250,160
1T080.000 2°565005E 05 2.3334TOE 05 207608°9 232.725
17085.000 2°537570E 05 2.3336701 05 207753°0 215.789
17090.000 2°510136E 05 2,333670E 05 208153.2 199.511
17095.000 2.682701E 05 2.333470E 05 208613.5 186.106
17100.000 2.4552671 05 2.3334701 05 209138.1 169.B52
17105,000 2°427832E 05 2.333670E 05 209731,1 157.108

17110.000 2°400397E 05 2.3334701 05 210396.4 146.322
17115.000 2.3729631 05 2°3336701 05 211138.9 138.005
17120.000 2.345528E 05 2.333670E 05 211962°6 132.680

11120.910 2,360537E 05 2o0604721,05 212121.6 132.068
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D5-15481-I

TABLE 9-XlV WEIGHTt THRUSTt ALTITUDEt AND SURFACE RANGE
FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

ISEC) (POUNDS) (POUNDS) (METERS) (NMI)
17125.000 2.320826E 05 2.060472E 05 212870.6 130.771
IT130.O00 2.29673XE 05 2.060472E 05 213865.4 132.48b
17135°000 2.272636E 05 2.060472F 05 214749o9 137,735
ITl_O.O00 2.248541E 05 2.060472E 05 2_6128.3 146,I89
17145.000 2.2244_6E 05 2.060472E 05 217404.6 157,374
17150.000 2.200350E 05 2.060472E 05 218782.9 170.797
|7155°000 2.176255E 05 2.060472E 05 220266.8 18b.Oll
17160.000 2.I52160E 05 2°060472E 05 221860°8 202.648
|7165.000 2°128065E 05 2.060472E 05 223569°0 220.420
|TITO°O00 2°103970E 05 2.060472E 05 225395°4 239.103
11175,000 2°079875E 05 2.060472E 05 22734A,3 258°528
|?180,000 2o055780E 05 2.060472E 05 229_20.2 278.567
17185°000 2.031685E 05 2.060472E 05 231626°9 299,121
11|90.000 2,007590E 05 2.060472E 05 233969.3 320.11_

7|95.000 1.983495E 05 2.060472E 05 236451°4 34l.#86
T200°O00 1.959400E 05 2.060472E 05 239077.6 363.193

17205o000 1.935305E 05 2.060472E 05 2A1852.7 385.19b
17210.000 l°9112tOE 05 2.060472E 05 244781.0 407.466
IT215°000 1°881115E 05 2.060472E 05 247866.q 429,981
17220.000 1.863020E 05 2°O60472E 05 251114.8 _52,720
IT225.000 1.838925E 05 2.060672E 05 254529°4 475°667
|7230.000 1°814830E 05 2.060472E 05 258115.3 498.809
17235°000 1.790735E 05 2.060472E 05 261BTT.3 522.136
17240°000 1o766640E 05 Z,O60472E 05 2658|9.7 545,638
17245.000 1°742545E 05 2.060672E 05 269946.9 569.308
!7_¢n nnn 1.718_50E n_ 2.n_n_2= nK 77&?_ R _=I_R
17255.000 1.694355E 05 2.060472E 05 278774.9 617.122
17260.000 1.670260E 05 2.060472E 05 283484°6 661.257
17265.000 1.666165E 05 2.060472E 05 288397°6 665,538
17270.000 1°622069E 05 2.060472E 05 293518.3 689°960
[7275,000 1.597976E 05 2.060672E 05 298851°0 716.522
17280.000 l.573879E 05 2,060472E 05 306400°2 739.221
11Z85.000 1°569786E 05 ..... 2.060472E 05 310170o2 T64.053
17290°000 1.525689E 05 2.060672E 05 316164.7 789.017
17295.000 1.501596E 05 2.ObO472E 05 322388.! 814.111
|T300°O00 [.677499E 05 2.060472E 05 328844.0 839,334
17305.000 l.453404E 05 2.060472E 05 335535.8 86_.&85
IT31O.OOO 1.629309E 05 2.060672E 05 362666.8 890.162
|7315.000 1.405214E 05 2.060472E 05 369637.7 915.765
L7320°000 [.38LII9E 05 2.060672E 05 )57069°3 961.496
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D5-15481-I

TABLE 9-XlV WEIGHT, THRUST, ALTITUDEe AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION

TO d-2 CUTOFF {FPR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) (POUNDS) {POUNDS) {METERS) (NMI)

|732_.017 I.361762E 05 2.060472E 05 363183.5 962.254
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TABLE 9-XV

D5-15481-1

I

INERTIAL VELOCITY, RELATIVE VELOCITYt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION- PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

TIME FROH INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

ISEC) IN/SEE) (M/SEE] IM/SEC/SEC)
16550.000 7785.762 7381.36 9.207
16555.000 7785.784 7381.36 9.207
16560.000 7185.805 7381.38 9.207
16565°000 7785.827 7381.40 9.207
16570.000 7785.869 7381.42 9.207

16575.000 7785.871 7381.66 9.207
16580.000 7785.893 7381.46 9.207
16585,000 7785.915 7381.48 9.207
16590.000 7785.938 7381.50 9.207

16595.000 7785.960 7381.52 9.207
16600.000 7785.983 7381.56 9.207
16605.000 7786. n _vO. 7381.56 9.207
16610.000 7786.028 7381.59 9.207
16615.000 7786.050 7381.61 9.207

6620.000 7786.073 7381.63 9.207
6625.000 7786.096 7381.65 9.207

16630.000 7786.119 7381.68 9.207
16635.000 7786.162 7381.70 9.207
16640.000 7786.166 7381.73 9.207
16665.000 7786.187 7381.75 9.207
16650.000 7786.209 7381.78 9.207
16655.000 7786.232 7381.80 9.207
16660.000 7786,255 7381.83 9.208
16665.000 7786.279 7381.85 9.208
16670.000 7786.302 7381.88 9.208
16675.000 77R_-_ 738!.9! 9.208
16680.000 7786.369 7381.96 9.208
16685.000 7786.373 7381.97 9.208
16690.000 7786.397 7381.99 9.208

16695.000 7786.621 7382.02 9.208
16700.000 7786.646 7382.05 9.208
16705.000 7786.470 7382.08 9.208
16710.000 7786.495 7382.11 9.208
16715.000 7786.520 7382.15 9.208
16720.000 7786.544 7382.18 9.208
16725.000 7786.570 7382.21 9.208
16730.000 7786.595 7382.26 9.208
16735.000 7786.620 7382.28 9.208
16740.000 7786°646 7382.31 9.208

765.000 7786.671 7382.34 9.208

GRAVITATIONAL
ACCELERATION

IM/SEC/SEC)
9.2065
9.2066
9.2066
9.2066
9.2067
9.2067
9.2068
9.2068
9.2068
9.2069
g.2069
9.2070
9.2070
9.2071
9.2071
9.2072
9.2072
9.2073
9.2073
9.2074
9.2074
9.2074
9.2075
9,2075
9.2076
9.2076
9.2077
9.2078
9.2078
9.2079
9.2079
9.2080
9.2080
9.2081
9.2081
9.2O82
9.2082
9.2083
9.2083
9.2084
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D5-15481-I

TABLE 9-XV INERTIAL VELOCITYe RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - PREIGN[TION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (M/SEC) (M/SEC) IM/SEC/SEC)
16750.000 7786.697 7382.38 9.209
16755°000 7786.723 1382.61 9°209
16760°000 7786.750 7382°45 9.209

16765.000 7786.776 7382.48 9.209
16770.000 7786.802 1382o52 9.209

16775.000 7786.829 7382.56 9.209
16780.000 7786.855 7382.59 9.209

16785.000 7786.882 7382.63 9.209
16790.000 7786.909 7382.67 9.209

16795°000 7786°936 7382.71 9.209
16800.000 7786.964 7382.15 9.209
16805.000 7786.991 7382.79 9.209

16810.000 7787.018 7382.82 9.209
16815°000 7787.046 7382.86 9.209
16820.000 7787.074 7382.91 9.209
16825.000 7787.101 7382.95 9.209
16830.000 7787.129 7382.99 9.210

16835.000 7787.151 7383.03 9°210
16840.000 7787.186 1383.07 9°210
16845.000 7787.214 7383.11 9.210

16850.000 7787.242 7383.16 9.210

16855.000 7787.271 7383.20 9°210
16860°000 7787°299 7383.24 9.210
16865°000 7787.328 7383°29 9o210

16870.000 7787.357 7383.33 9o210
16875.000 7787.386 7383.38 9.210
16880°000 7787.415 7383.42 9.210
16885.000 7787.444 7383.47 9.210
16890.000 7787.473 7383.51 9.210
16895.000 7787.503 7383.56 9.210

16900.000 7787,547 7383°62 9.211
16905.000 7787.592 7383.68 9.211
16910.000 7787.638 7383.75 9.211
16915.000 7787.683 7383.81 9.211

16920.000 7787.728 7383.87 9.211

16925.000 7787.773 7383.94 9.211

16930°000 7787.818 7384.00 9.211

16935.000 7787.863 7384.06 9,211

16940°000 7787.909 7384.13 9.211

16945.000 7787.954 7384.19 9.211

9-51

GRAVITATIONAL

ACCELERATION
IM/SEC/SEC)

9.2085
9.2085

9.2086
9.2086
9.2087
9.2088
9.2088
9.2089
9.2089

9.2090

9.209[

9.2091

9.2092

9.2O92

9.2O93

9.2094

9.209_

9.2095

9.2096

9.2096

9.2097
9.2097
9.2098

9.2099

9.2099

9.2100

9.2101
9.2101
9.2102

9.2103

9.2103

9.210_

9.2105

9.2105

9.2106

9.2107

9.2107
9.2108

9.2109

9.2109



05-15481-I

TABLE 9-XV INERTIAL VELOCITY, RELATIVE
INERTIAL ACCELERATION. AND
ACCELERATION - PREIGNITION

TO J-2 CUTOFF [FPR NOMINAL

{CONTINUED)

VELOCITY.
GRAVITATIONAL
SEQUENCE INITIATION
TRAJECTORY)

TIME FROM
LIFTOFF

iSEC)
1695O.000
16955.000

16960.000
16965.000

16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
L7010.000
7010.000

_ 17012.600

i17o15.ooo
17016.000
1702O°O00
17025.000
17030.000
17035.000
IT040.000
17045.000
17n_NnOn_wv_v_v v

17055.000
17060.000
17065.000
17070.000
17075.000
17080.000
17085.000
17090.000
17095.000
17100.000
17105.000
17110.000

17115.000

7120.000

7120.910

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

(M/SEC) (M/SEC) (M/SEC/SEC)
7787.999 7384.26 9.211
7788.066 7386.32 9.211
7788.089 7384.39 9.21|

7788.134 7384.65 9.212
7788.179 7384.52 9.212
7788.223 7384.58 9.212
7788.268 7384.65 9.212

7788.313 7384.71 9.212
7788.358 7384.78 9.212
7788.602 7384.85 9.212
7788.547 1385.0I 9.273

779L.598 7388.09 9.273
7794.650 739I.L6 9.273
7794.650 7391.16 9.273
7794.650 7391.16 11.884
7812.594 7409.11 12.454
7831.329 7427.86 12.455
7839.161 7435.69 12.542
7870.648 7467.21 12.059
7910.328 7506.93 11.992
7950.405 7547.04 12.008
7990.851 7587.52 12.044
8031.672 7628.37 12.079
8072.872 7669.59 12.112
°'l_.L_° 7711.18 '_ ''_
8156.409 7753.15 12.173
8198.751 7795.50 12.204
8241.480 7838.23 12.237
8284.599 7881.33 12.270
8328.110 7924.83 12.304
8372.018 7968.71 12.339
8416.326 8012.99 12.376
8461.038 8057.66 12.413
8506.159 8102.74 12.452
8551.695 8148.22 12.493

8597.649 8194.11 12.534

8644.028 8240.41 12.577
6690.838 8287.14 12.622
8738.085 8334.30 12.669
8746.728 8342.92 11.914

GRAVITAIIONAL
ACCELERATION

(M/SEC/SEC)
9.2110
9.2|11
9.2lll
9.2112
9.2113
9.2114
9.2114
9.2115
9.2116
9.2116
9.2117
9.2118
9.2118
9.2118
9.2118
9.2119
9.2119
9.2120
9.2120
9.2121
9.2122

9.2122

9.2122

9.2120
7._LL •

9.2116
9.2112

9.2107

9.2102

9.2095

9.2066

9.2076
9.2065
9.2051

9.2036

9.2020
9.2001

9.1980
9.1956
9.1952

9-52



TABLE 9-XV

05-L548L-L

J,

INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION- PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)
I CONT[NUED)

IINE FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

ISEC) IM/SEC) (M/SEC) (M/SEC/SEC)
17125.000 8781.080 8377.20 11.957
17130.000 8823.490 8419.52 11.982
17135.000 8866.210 8462.15 12.023
17140.000 8909.277 8505.11 12.058
17145.000 8952.690 8548.41 12.096
17150.000 8996.453 8592.05 12.136
17|55.000 9040.512 .8636.03 12.178
17160.000 9085.054 8680,36 12.221
17165.000 9129.903 8725.06 12.267
17170.000 9115.128 8770.11 12.315
17175.000 9220.735 8815.54 12.366
17180.000 9266.732 886|.35 12.419
17185.000 9313.127 8907.54 12.475
17190.000 9359.930 8954.13 12.534

17195°000 9407.151 9001.13 12.596
17200.000 9454.798 9068.54 12.661
17205.000 9502.884 9096.38 12.730
17210.000 9551.419 9144.65 12.802
17215.000 9600.416 9193.38 12.879
17220.000 9649.889 9242.56 12.960
17225.000 9699.851 9292.23 13.045
17230.000 9750.317 9342.38 13.135

17235.000 9801.303 9393.05 13.230
17240.000 9852.826 9444.23 13.33l
!7245°000 nn_=..v_._uj 9_7...o 13.437
17250.000 9957.554 9548.25 13.550

17255.000 10010.798 9601.11 13.669
17260.000 10064.656 9654.58 13.795
17265.000 10119.151 9708.67 13.929
17270.000 10174.307 9763.40 14.071

17275.000 10230.147 9818.81 14.222

17280.000 10286.700 9874.91 14.382
17285.000 10343.992 9931.74 14°553

17290.000 10402.054 9989.32 14.736

17295.000 10460.916 10047.68 14.928
17300.000 10520.610 10106.86 15.137

17305.000 10581.172 10166.89 15.360
17510.000 10642.638 10227.81 15.516
17315°000 I0704°994 10289.60 15.935

17320.000 10768.415 10352.43 16o079

GRAVITATIONAL
ACCELERATION

(M/SEC/$EC)
9.1931

9.1902

9,1872
9.1839
9.1803

9.1764

9.1722
9.1678
9.1630
9.1579

9.1524
9.1466

9.1405
9.1340

9.1271
9.1198

9.1121

9.1060
9.0955
9.0865
9.0771
9.0673
9.0569
9°0¢6|
9.0349
9.0231
9.0108
8.9980
8.9847
8.9709
8.9565
8.9416
8.926L
8.9101

8.8935
8.8763
8.8585
8.8_02
8.8213
8.8019

9-53
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TABLE 9-XV INERTIAL VELOCITYt RELATIVE VELOCITYe
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF {FPR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM INERTIAL RELATIVE
LIFTOFF VELOCITY VELOCITY

(SEC) IM/SEC) ¢M/SEC)
17326o017 10820.166' 10403.71

INERTIAL
ACCELERATION
(M/SECISEC)

16.200

GRAVITATIONAL
ACCELERATION

(N/SEC/SEC)
8.7858

9-54



TABLE 9-XVI

D5-15481-1

INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADINGt
GEODETIC LATITUDEt AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF IFPR
NOMINAL TRAJECTORY)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

ISECI |DEGREESI IDEGREESI IDEGREESI (DEGREESI
16550.000 -0.028 86.636 32.571 -124.207
16555.000 -0.027 86.851 32.59I -123.827
16560.000 -0.027 87.067 32,609 -123.447
16565.000 -0,027 87,283 32,625 -123o067
16570.000 -0.027 87.499 32.641 -122,686

16575.000 -0.027 87.715 32.655 -122.306
16580.000 -0.026 87.931 32,668 -121,925
16585.000 -0.026 88.147 32.680 -121.544
16590.000 -0.026 88.364 32.690 -121.16_
16595.000 -0.026 88.580 32.699 -120.783
16600.000 -0.026 88.797 32.707 -120.402
16605.000 -0.025 89.013 32,713 -120.020
I6610.000 -0.025 89.230 32.718 -[19.639
16615.000 -0.025 89.447 32.722 -I19.258
16620.000 -0.025 89.664 32.725 -118.877
16625.000 -0.025 89.881 32.726 -118.495
16630.000 -0.024 90.098 32.726 -ll8oIl4
I6635°000 -0.024 90.315 32.725 -117°733
I6640.000 -0.024 90.531 32.723 -117.352
16645°000 -0.024 90.748 32.719 -I16.970
16650.000 -0.024 90.965 32.714 -I16.589
16655.000 -0.023 91.182 32.707 -116.208
16660.000 -0.023 91,398 32.700 -115.827
16665.000 -0.023 91,615 32.691 -115,446
16670.000 -0.023 91.831 32.681 -115.065
!_75. nnn -0 n_3 _ _*= _ LL_ =114.G8_

_V wvv mV_ 7_._U JLOU_7

[6680,000 -0.022 92.264 32.656 -114.303
16685.000 -0.022 92.480 32.642 -[13.923
16690,000 -0.022 92,696 32,627 -113.542
16695.000 -0.022 92.912 32.610 -113.162

16700.000 -0.021 93.127 32.592 -112.782
16705.000 -0.02l 93.343 32.573 -112o402
16710°000 -0.021 93.558 32.553 -112,022

16715.000 -0,021 93,773 32.531 -111,642
16720.000 -0.021 93.988 32.508 -111.263
16725.000 -0.020 94.202 32.484 -110,883
16730.000 -0.020 94.416 32.458 -110.504

16735.000 -0.020 94.630 32.431 -110.126

16740.000 -0.020 94.844 32.403 -109.747
16745.000 -O.O19 95.057 32.374 -109.369

9-55



D5-15481-I

TABLE 9-XVI INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PAIH ANGLE HEADING LATITUDE

ISECI (DEGREES) {DEGREES! (DEGREESI
16750.000 -0.019 95.270 32.34_

16755.000 -0.019 95.483 32.312
16760.000 -0.019 95.695 32.278
16765.000 -0.019 95.907 _2.244

16770.000 -0.018 96.I19 32.208

16775.000 -O.01B 96.330 32.172
16780.000 -O.OIB 96.541 32.133

16785.000 -0.018 96.751 32.094
16790.000 -0.017 96.961 32.054

16795.000 -0.017 97.171 32.012

16800.000 -0.017 97.380 31.969

16805.000 -0.017 97.589 31.924
16810.000 -0.016 9t. Tg7 31.879
16815.000 -0.016 98.005 31.832

16820.000 -0.016 98.212 31.TR4

16825.000 -0.016 98.419 31.735

16830.000 -0.016 98.625 31.685
16835.000 -0.015 98.831 31.633
16840.000 -0.015 99.036 31.580
16845.000 -0.015 99.241 31,526

16850.000 -0.015 99.445 31.471

16855.000 -0.014 99.649 31.415

16860.000 -0.014 99.R52 31.357
16865.000 -0.014 100.054 31.298

16870.000 -0.014 t00.256 31.238

16875.000 -0.013 100.457 31.17T

16880.000 -0.013 100.657 31.I15

16885.000 -0.013 100.857 31.051

16890.000 -0.013 101.057 30.987
16895.000 -0.012 101.255 30.921

16900.000 -0.012 .... I01.453 30.854
16905.000 -0.012 10[.651 30.786

16910.000 -0.012 I01 • 847 30.717

16915.000 -0.0 11 102.043 30.646
16920.000 -0.011 102.2 39 30. 575

16925.000 -0.011 IOZ. 433 30. 502

16930.000 -0.011 102.627 30.428

16935.000 -0.010 I02.820 30.353

940.000 -O.OlO 103.013 30.277

945.000 -0.010 103.205 30.ZOO

LONGI TUBE

(DEGREES}

-I08.991

-108.613

-108.235

-t07.85P,

-L07.481
-107. 104

-I06. 728
-106.352

-105.977
-105.60!
-I05.226
-I04.B52
-104.478
-104. 104

-I03.731

-i03. _58
-102.985
-102.613

-I02.241

-101.870
-101.499

-101.129
-IO0. 759
-100,390
-I00.021

-99.652

-99.285
-98.917
-98. 550
-98. 184
-91.818
-97.453

-9 7. OB8

-96.724
-96. 360
-95.997
-95.635
-95.273

-94.9ll
-94.551

"9.-56 .......



U5-15481-I

TABLE 9-XVI INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDEt AND LONGITUDE - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)
(CONT INUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODEIIC

LIFTOFF PATH ANGLE HEADING LATITUDE

ISEC) (UEGREES) IDEGREES) (DEGREES)

16950.000 -O.O|O 103.395 30,I22

16955.000 -0.009 103.586 30.042

16960.000 -0.009 103o775 29.962

16965.000 -0.009 103.964 29.880
16970.000 -0.009 104.152 29.798
16975.000 -0.008 104.339 29.714
16980°000 -0°008 104.525 29.629
16985.000 -0.008 104.711 29.543

16990.000 -0.008 104.895 29.456

16995.000 -0.007 105.079 29.368
17000.000 -0.007 105.262 29.279

17005.000 -0.008 105.445 29.189

17010°000 -0.009 105.626 29.098
17010.000 -0.009 105.626 29.098
17010.000 -0.009 105.626 29.098
17012.600 -0.017 105.720 29.050
17015.000 -0.024 105.807 29.006
17016.000 -0.027 105.844 28.987
17020.000 -0.030 105.994 28.912
17025.000 -0.009 106.187 28.816
17030.000 0.013 106.377 28.719
17035.000 0o041 I06.565 28,620

17040.000 0.072 106.751 28.520
17045.000 0.108 106.936 28.4!8

17050.000 0.148 107.118 28.314
17055.000 0.192 107.298 28.209
17060.000 0.241 t07.477 28°I02

17065°000 0.294 107.653 27.994

17070o000 0.352 107.827 27.886
17075.000 0.415 107.999 27. 772
I 7080.000 0.482 108. 169 27.659

17085.000 0.554 108.337 27.544

17090.000 0.630 108.502 27.428
17095.000 0.711 I08.665 27.310

17100.000 0.797 108.826 27.190
17105.000 0.887 108.985 27.068
17110.000 0.981 109.142 26.945

17115.000 1.081 109.296 26.821
17120.000 1.185 109.448" 26.695

17120.910 1.204 I09.475 26.671

LONG ITUDL

(UEGuEES)

-96. 191

-9.1.831.

-93.412

-93. 114

-92. 156
-92.3gg

-9 ?. 062
-91.687
-91.331
-90.977

-90.623

-90. 269

-69.917

-89.917

-89.917
-89. 733
-89.563

-R9.493
-89.209

-88.854
-88.697
-88. t 39
-87.780
-_.=,20_,

-87.058

-86. b96

-86.332

-85.967

-85.600
-85.2_3

-8_. 866
-86.496
-86. 122
-83.750

-83.376
-8_.001
-82.b26

-82. 246
-81.867

-8I. 198

9-57



05-15481-1

rABLE 9-XVI INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADINGt

GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF IFPR

NOMINAL TRAJECTORY)
(CONTINUED}

TIME FROM
LIFIOFF

(SEC)
17125.000
17130.000
17135.000
17140.000
17145.000

17150.0O0
17155.00O
17160.O0O

17165.OO0

1717O.0OO

17175.000
17180.000
17185.000
17190.000
17195.000

17200°000
17205.000

1721O.00O

17215.000

17220.000

17225.000
17230.000
17235.000
17240.000
!7245.000
17250.000
17255.000
17260.000
17265.000
17270o000
17275.000
17280.000
17285.000
17290.000
[7295.000
17300.000

17305.000
17310.000
.7315.000
17320.000

'T

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLF HEADING LATITUDE LONGITUDE

(OEGREES) (DEGREES) (DEGREES) (OEGREES)

1.291 109.600 26.567 -51.4_7
1.399 109.757 26.437 -Pl.lOo

1.512 109.910 26.306 -n0.124

1.62B llO.061 26o174 -80.340

1.749 110.209 26.040 -79.9_6

1.873 110.355 25.904 -79.571

2.001 110.498 25.767 -7q.104
2.133 II0.638 25.628 -78.797

2.269 110.775 25.488 -78.40@
2.409 110.910 25.346 -78.019

2.552 111.042 25.202 -77.629
2.699 111.172 25.057 -T7.237
2,850 111,298 24.911 -76.d45

3.005 111.422 24.763 -76.451

3.164 III.543 24.614 -76.057

3.326 111.661 24.463 -75.661

3.491 111.776 24.310 -75.264
3.661 L11.888 24.L57 -74.861
3.833 111.998 24.00l -74.468

4.010 112.104 23.845 -74.068
4.189 112.207 23.687 -73.667

4.372 112.308 23.527 -73.266

4,55q 112.405 23.366 -72.R63
4.748 112.499 23.204 -72.459
4.94l i12.591 23.040 -72.054
5,136 112.679 22.876 -71.64_
5.335 112.763 22.709 -71.241
5.536 112.845 22.542 -70.8_2
5.740 112.g24 22.373 -70.4?3
5.947 112.999 22.203 -70.013

6.155 .... 113o071 22.031 -69.601

6.366 113.140 21.859 -69.1B9

6.579 113.205 21.685 -68.775

6.794 113.267 21.510 -68.360

7.010 113.326 21.334 -67.944

7.227 113.382 21.156 -67.527

7.445 113.434 20.978 -67.109
7.663 113.484 20.798 -66.689

7.876 113.529 20.618 -66.26g

8.092 113.572 20.436 -65.fi4(

9-58 .........



. 05-15481-I

TABLE 9-XVl INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADINGt
GEODETIC LATITUDEt ANO LONGITUDE - PREIGNITION
SEQUENCE INITIATION T0 J-2 CUTOFF {FPR

NOMINAL TRAJECTORY)

ICONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PATH ANGLE HEADING LATITUDE

{SEC) {DEGREES} IDEGREES) {DEGREES)

17326.017 8.270 I13.606 20.28g

L_NGITUDE

(DEGREES)

-&5.507

9-59



TABLE 9-XV i I

n5-15481-I

I,

COMMANDED AND ACTUAL VEHICLE _TTITUDE

ANGLES - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF {FPR NOMINAL TRAJECTORY)

TIME FROM
LIFIOFF

(SEE)
16550.000
16555.000
16560.000
16565.000
16570.000
16575.000
10580°000

16585.000
16590.000
16595.000
16600.000
16605.000
16610°O00
16615.000
16620.000

16625.000
1663O.0O0
1663b.000

16640.OOO
16645°000
16650.000
16655.000
16660.000

16665.O0O
1667O°O00
16675.000
166eo.000
16685.000
16690.ooo
1669b.0o0
16700.o0o
16705.000

16710.000

16715.000
16720.000
16725.000

lb730.000

Io735.000

16740.000

16745.000

COMMANDED

PITCH

{DEG)

-116.18

-I16.52

-116.86

-I17.20

-117.54

-I17.88

-118.22
-118.55
-118.89

-I19.23

-119.57

-I19.91

-120.25
-120.59

-120.93
-121.26
-121.60

-121.94

-122.28
-122.62
-122.96
-123.30
-123.64
-123.98
-124.3l

-124.65

-124.99
-125.33
-125.67
-126.01

-126.35

-126.69
-127.02
-127.36

-127.70
-128.04
-128.38
-128.72
-129.06
-129.40

ACTUAL COMMANDED ACTUAL COMMANDEU _CTUAL

PITCH YAW YAW ROLL R_LI.

{OEG) (DEG) (BEG} (DEG} (BEG)

-116.18 1.32 1.32 -0.00 -0.00

-I16.52 1.31 1.31 -0.00 -0.00

-116.86 1.31 1.31 -0.00 -0.00

-117.20 1.30 1.30 -0.00 -0.00

-I17.54 1.30 1.30 -0.00 -0.00

-117.88 1.29 1.29 -0.00 -0.00

-118.22 1.29 1.29 -0.00 -0.00

-11B.55 1.2q 1.29 -0.00 -0.00

-118.89 1.28 1.28 -0.00 -0.00
-119.23 1.28 1.28 -0.00 -0.00

-119.57 1.27 1.27 -0.00 -0.00

-119.91 1.27 1.27 -0.00 -0.00

-120.25 1.26 1.26 -0.00 -0.00

-120.59 1.26 1,26 -0.00 -0.00
-120.93 1.25 1.25 -0.00 -0.00

- 121.26 1.25 1.25 -0.00 -0.00

-12 1.60 1.24 1.24 -0.00 -0. O0

-121.94 1.24 1.24 -0.00 -0.00

-122.28 1.23 1.23 -O.O0 -0.00

-122.62 1.23 1.23 -0.00 -0.00

-122.96 1.22 1.22 -0.00 -O.O0

-123.30 1.22 1.22 -0.00 -0.00

-123.64 1.21 1.21 -0.00 -0.00
-123.98 1.21 1.21 -0.00 -0.00
-124.31 1.20 1.20 -0.00 -0.00
-124.65 1.20 1.20 -0.00 -0.00

-12_.g9 1.i9 1.19 -0.00 -0.00

-125.33 1.19 1.19 -0.00 -0.00

-125.67 1.18 1.18 -0.00 -0.00

-126.01 1.18 1.18 -0.00 -0.00

-126.35 1.17 1.17 -0.00 -0.00

-126.69 1.17 1.17 -0.00 -0.00

-127.02 1.16 1.16 -0.00 -0.00
-127.36 1.16 1.16 -0.00 -0.00

-127.70 1.15 1.15 -0.00 -0.00

-128.04 1.14 1.14 -0.00 -0.00

-128.38 1.14 1.14 -0.00 -0.00
-128.72 1.13 1.13 -0.00 -0.00

-129.06 1.13 1.13 -0.00 -0.00

-129.40 1.12 1.12 -0.00 -0.00
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TABLE 9-XV I I COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - PRETGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORYI
ICONT[NUEUI

TIME FROM
LIFTOFF

(SEC}
16750.000
16755.000

16760.000
16765.000

16770.000
16775.000
16760.00O
16785.000
16790.000

16795.000

16800.000
16805.000
16810.000

16815.000

16820.000
16825.000
16830.000

16835.000
16840.000
16845.000

16850.000
16855.000

16860.000
16865.000

10870.000
16875-000
16880.000
16885.000
16890.000
16895.000
16900°OO0
16905.000

16910.000
16915.000

16920.000

16925.000
16930.000

16935.000
16940.000
16945.000

T

COMMANDED
PITCH
(DEG)

-129.73
-130.07
-130.41
-130.75
-131.09

-131.43

-131.17

-132.11

-132.45

-132.78

-133.12
-133.4b
-133.80

-134.14

-134.48
-134.82
-135.16

-135.49

-135.83
-136.17
-136.51

-136.85
-137.19
-137.53
-137,87

I _ _

-138.54

-138.88
-139.22
-139.56

-139.90

-140.24_
-140.58

-140.92
-I_1.25

-141.59

-141.93

-142.27

-142.61

-142.95

ACTUAL COMMANDED ACTUAL COMMANDED

PITCH YAW YAW RnLL

(OEG) (DEG) {DEG) {DEG)
-129.73 1.12 L.L2 -0.00
-130.07 L.11 L.LL -0.00
-130.41 l. LO l.lO -0.00

-130.75 1.10 l,lO -0.00

-131.09 1.09 1.09 -0.00

-131.63 1.09 1.09 -0.00

-131.71 1.08 1.08 -0.00

-132.11 L.07 1.07 -0.00
-132.45 1.07 1.07 -0.00

-132.78 1.06 1.06 -0.00

-133.12 1.05 1.05 -0.00

-133.46 1.05 1.05 -0.00
-133.80 1.04 1.04 -0.00
-134.14 1.04 1.04 -0.00

-134.48 1.03 1.03 -0.00
-134.82 1.02 1.02 -0.00
-135.16 1.02 1.02 -0.00

-135.49 1.01 1.01 -0.00

-135.83 l. O0 1.00 -0.00
-!36.17 1.00 1.00 -0.00
-136.51 0.99 0.99 -0.00

-136.85 0.98 0.98 -0.00

-137.19 0.98 0.98 -0.00

-137.53 0.97 0.97 -0.00

-137.87 0.96 0.96 -0.00

-138.20 0.96 0.96 -0.00
-138.54 0.95 0.95 -0.00

-138.88 0.94 0.94 -0.00
-139.22 0.94 0.94 -0.00

-139.56 0.93 0.93 -0.00

-139.90 0.92 0.92 -0.00
__.140.24 0.92 0.92 -0.00
-140.58 0.91 0.91 -0.00

-140.92 0.90 0.90 -0.00

-141.25 0.89 0.89 -0.00

-141.59 0.89 0.89 -0.00

-141.93 0.88 0.88 -0.00

-142.27 0.87 0.87 -0.00
-142.61 0.87 0.87 -0.00

-142.95 0.86 0.86 -0.00

ACTUAL

RF)LL

(DEGI

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0. O0

-0.00
-0.00

-O.OO

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-O.OO

-0.00

-0.00

-O.OO

-0.00

-0.00

-0.00

-0.00

-0.00
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TABLE 9-XVIl

TIME F_OM

LIFTOFF
ISEC)

16950.000
16955.000
16960.O00

16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000

17010.000

17010.000

17010°O0O

17012.600

|7015.000
17016.000

17O2O.OOO
17025.000

17030.000
17035.000
17040.000
17045.000
17050.000

17055.000

17060.000

17065°000
17070°000

17075.000

17080.000

17085.000
17090.000
17095.000
17100.000
17105.000
17110.000

17115.000

17120.000

17120.910

D5-15481-1

i

COMMANOEO AND ACTUAL VEHICLE

ANGLES - PREIGNITION SEQUENCE

TO J-2 CUTOFF (FPR _OMINAL

(CONTINUED)

COMMANDED

PITCH

IDEG)

-143.29

-143.63

-143.96

-144.30

-144.64
-144.98
-145.32

-145.66

-146.00

-146.34
-146.67
-147.02

-147.36
-147.36
-147.36
-L47.36
-L47.36

-146.36
-142.44
-142.61
-142.76
-142.93

-143.14

-143.27
-143.40

-143.52

-143.64
-143.76
-143.88
-144.00
-144.12

-144.Z4
-144.36
-144.48
-144.60
-144.72
-144.84
-144.96
-145.08

-145.11

ACTUAL COMMANDE

PITCH YAW

(DEG! (DEG)

-143.29 0.85

-143.63 0.84
-143.q6 0.84
-144,30 0.83
-144.64 0.82
-144.98 0.81
-145.32 0.81
-145.66 0.80

-146.00 0.79
-146.34 0.78
-146.67 0.78
-147.02 0.77

-147.36 0.76
-147.36 0.76
-147.36 0.76
-147.39 0.76

-147.35 0.76
-147.35 1.76

-143.63 3.13
-142.51 2.73
-142.71 2.35

-142.89 1.99
-143.08 1.65

-143.24 1.25
-143.37 0.86
-l___o 0.47
-143.61 0.08
-143.73 -0.31

-143.85 -0.70
-143.97 -I.09

-144.09 -1.48
-144.21 -l.86
-144.33 -2.25
-144.45 -2.63

-144.57 -3.02
-144.69 -3.40
-144.6t -3.79
-144.93 -4.17
-145.05 -4.55
-145.08 -4.62

D

ATTITUDE
INITIATION

TRAJECTORY)

ACTUAL COMMANDED ACTUAL

YAW ROLL ROLL

(UEG) (DEGI (DEG)

0.85 -0.00 -O.OU
0.84 -0.00 -0.00
0.84 -0.00 -0.00

0.83 -0.00 -_.00
0.82 -0.00 -0.00

0.81 -0.00 -0.00

0.81 -0.00 -0.00

0.80 -0.00 -0.00
0.79 -0.00 -0.00

0.78 -0.00 -0.00
0.78 -0.00 -0.00

0.77 -0.00 -0.00
0.76 =0.00 -0.00
0.76 -0.00 -0.00

0.76 -0.00 -0.00

0.76 -0.00 0.00
0.76 -0.00 0.00

0.76 -0.00 0.00

3.67 -0.00 0.00
2.73 -0,00 0.00
2.45 -0.00 0.00

2.07 -0.00 0.00

1.72 -0.00 0.00
1.35 -0.00 0.00

0.96 -0.00 0.00

0.56 -0.00 0.00

0.17 -0.00 0.00

-0.22 -0.00 0.00
-0.61 -0.00 0.00

-I.00 -0.00 0.00

-1.38 -0.00 0.00

-1.77 -0.00 0.00

-2.16 -0.00 0.00

-2.54 -0.00 0.00

-2.93 -0.00 0.00

-3.31 -0.00 0.00

-3.69 -0.00 0.00
-4.08 -0.00 0.00

-4.46 -0.00 0.00

-4.53 -0.00 0.00

........ •
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TABLE 9-XV II COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - PKEIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF IFPR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM
LIFTOFF

(SECI
17125.000
17130.000
17135.000
17140.000
17145.00O
17t50.000

17155.000

17160.000

1716b.000

17170.000

17175.000
17180.000
i718_.000
17190.000
17195.000

17200.000

17205.000
17210.000
17215.000

17220.000

17225.000
17230.000
17235.000
17240.00O
17245.000

17250.000

i7255.000

11260.00O
17265.000
17270.000
11275.0O0

17280.000
17285.00O
17290.000
17295.000
17300.00O
17305.000

17310.00O

17315.000

17320.O00

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED

PIICH PITCH YAW YAW ROLL

(UEGI (DEG} (OEG) (DEGI (DEG)
-145.44 -145.27 -3.74 -4.50 -0.00
-145.56 -145,51 -4.35 -4.22 -0.00

-145.73 -145.70 -4.76 -4.63 -O.O0
-165.91 -145.86 -5.20 -5.10 -0.00
-146.08 -146.04 -5.63 -5.53 -0.00
-146.26 -166.22 -6.07 -5.96 -0.00
-146.44 -146.40 -6.50 -6.39 -O.O0
-146.63 -146,59 -6.93 -6.83 -0.00
-146.83 -166.78 -7,36 -7.25 -0.00
-147.03 -146.98 -7.78 -7.68 -0.00
-147.23 -147.18 -8.21 -8.11 -0.00
-147o45 -L_7.39 -8.63 -8.53 -0.00
-147.67 -147.61 -9.05 -8.q5 -0o00

-147.89 -L47.84 -9.47 -9.37 -O.OO

-148.13 -148.07 -q. Bq -9.79 -0.00
-148.37 -148.31 -10.30 -10.20 -0.00

-148.63 -148,56 -10.72 -10.62 -0.00
-148.89 -148.83 -11.12 -II.03 -0.00

-149.17 -169,I0 -11.53 -II.63 -0.00

-149.45 -149.38 -11.94 -11.86 -0.00
-149.75 -149.68 -12.34 -12.24 -0.00
-150.06 -149.99 -12.74 -12.64 -0.00
-150.39 -150.31 -13.13 -13.04 -0.00

-150.73 -150.65 -13.52 -13.43 -O. OO
-I51.09 -151.01 -13.91 -13.82 -0.00
-L51.47 -151.38 -14_=__an _I_._.21 -0.00

-151.87 -L51.78 -14.68 -14.59 -0.00
-152.29 -152.19 -15.06 -14.97 -0.00

-152.74 -152.63 -15.43 -15.34 -0.00
-153.21 -153.10 -15.80 -15.72 -0.00

-153.72 -153.59 -16.17 -16.08 -0.00

-154.25 -154.12 -16.53 -16.44 -0.00

-154.83 -154.69 -16.88 -16.80 -0.00
-155.45 -155.30 -17.23 -17.15 -O.O0
-156.12 -155.95 -17.57 -17.49 -O.O0

-156.85 -156.66 -17.90 -17.82 -0.00
-157,65 -157.65 -18.21 -18.14 -O.OO

-159.36 -158.32 -18.77 -18.64 -0.00

-159.82 -159.83 -18.77 -18.76 -O.OO

-159.82 -159.82 -18.79 -18.78 -O.OO

ACTUAL

PqLL

(DEG)
(J.O0

O.OO

0,00

0.00

0.00

0.00

0,00

O.O0

O,O0

O.O0

0.00

0.00

O,OO
0.00

0,00

O.OO

O. O0
O. O0
0.00
0.00
O.O0

O. O0

0.00

0.00

0.00

O.O0
0.00

O.O0

0.00

0.00

0.00
0.00

O,OO
0.00

0.00

0.00

0.00
0.00

O.O0
0.00
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1ABLE 9-XVII

05-15_Bl-I

I,

COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - PREIGNITION SEQUENCE INI|IATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY|
(CONTINUED|

TIME FROM
LIFTOFF

(SEC)
17326.017

COMMANDED ACTUAL COMHANOED ACTUAL GOHMANOEO
PI[CH PITCH YAH YAM ROLL
(DEG) (DEG| (DEGI (OEG) |OEG)

-159.83 -159.83 -18.79 -18o?9 -0,00

ACTUAL.
ROLL

IDEG|
0.00
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TABLE 9-XVIII MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF A/TACK, AND NORMAL FORCE ANGLE
- PRE[GNITION SEQUEMCE INITIATION TO J-2
CUTOFF (FPR NOHINAL TRAJECTORY)

TIME FROM
LIFTOFF

(SEC)
16550.000
16555.000
16560.000
16565.000
16570.000
16575.000
16580.000
16585.000
16590.000
16595.000
16600.000
16605.000
|6610.000
16615.000
16620.000
16625.000
16630.000
16635.000
16660.000
16665.000
16650.000
16655.000
16660.000
16665.000
16670.000
16675.000
16680.000
16685.000
16690.000
16695.000
16700.000
16705.000
16710.000
16715.000
16720.000
16725.000
16730.000
16735.000
16740.000
16745.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES) (DEGREES)

9.69 -0.029 3.87 88.
9.69 -0.029 3.87 88,

9.69 -0.029 3.87 88.
9.69 -0.029 3.87 89.

9.69 -0.028 3, 87 B9.
9.69 -0.028 3, 87 B9.
9.69 -0.028 3.87 89,
9.69 -0.028 3.87 89.
9.69 -0.028 3.87 90.
9.69 -0o027 3.87 90.
9.69 -0.027 3.87 90.
9.69 -0.027 3.87 90.
9.69 -0.027 3.87 90.
9.69 -0.026 3.87 90.
9.69 -0.026 3.87 91 •
9,69 -0.026 3.87 91.
9.69 -0.026 3.87 91.
9.70 -0.026 3,87 91.
9.70 -0.025 3,87 91.
9.70 -0.025 3.87 92.
9.70 -0.025 3,87 92.

9.70 -0.025 3.87 92.
9.70 -0.024 3.87 92.
9.70 -0.024 3.87 92,

9.70 -0.024 3.87 _- 7_0

9,70 -0.026 3,87 93.

9.70 -0.026 3.87 93.
9.70 -0.023 3.87 93.
9.70 -0.023 3.87 93.

9.70 -0.023 3.87 93.
9.70 -0.023 3.87 94.
9.70 ....... 0.022 3.87 94.
9.70 -0.022 3.87 94.
9.70 -0.022 3,87 94.
9,70 -0.022 3.88 94.

9.70 -0.021 3.88 94.

9.70 -0.021 3.88 95.
9.70 -0,021 3.88 95.

9,70 -0.021 3.88 95.
9.70 -0.021 3.88 95.
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TABLE 9-XVlll MACH NUMBERt RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
- PREIGNITTON SEQUENCE INITIATION TO J-2
CUTOFF (FPR NOMINAL TRAJECTORY}
(CONTINUEU)

TIME FROM
LIFTOFF

(SEC)
16750.000
16755.000
16760.000
16765.000
16770.000
16775.000
16780.000
16785.000
16790.000

16795.000

16800.000
16805.000
16810.000
16815.000
16820.000
16825.000
16830.000

16835.000
16840.000
16845.000
16850.000
16855.000
16860.000
16865.000
16870.000

16875.000

16880.000
16885.000
16890.000
16895.000
16900.000

16905.000

16910.000

16915.000

16920.000

16925.000
16930,000
16935.000
16940.000

6945.000

NACH
NUMBER

9.70

9.70

9.10
9.71

9.71

9.71

9.71

9.71

9.71
9.71

9.71

9.71

9.71

9.71

9.71
9.71

9.71

9.71
9.71

9.71

9.11
9.71

9.71
9.72
9..72
9.72
9.72
9.72
9,72
9.72
9.72
9,72
9.72

9.72
9.72

9.72
9.72
9,72
9.72
9.72

RELATIVE FLIGHT- ANGLE OF NORMAL
PATH ANGLE ATTACK FORCE ANGLE
(DEGREES) {DEGREES) (DEGREES)

-0.020 3.88 95.
-0.020 3.88 96o
-0.020 3.88 96.

-0.020 3.88 96.
-0.019 3.88 96.
-0.019 3,88 96.
-0.019 3.89 96.
-0,019 3.89 97.

-0.018 3.89 97.
-0.018 3.89 97.
-0.018 3.89 97.
-0.018 3,89 97.
-0.017 3,89 97.
-0.017 3.89 98.
-0,017 3.90 98.
-0.017 3,90 98.
-0.016 3.90 98.
-0.016 3.90 98.
-0.016 3,90 99.
-0.016 3.90 99.
-0.015 3.90 99.
-0.015 3.91 99,
-00015 3.91 99.
-0.015 3.91 99.

-0.014 3.91 lOO.

-0.014 3.91 I00.

-0.014 3.91 IO0.

-0.014 3.92 100.

-0.013 3.92 I00.

-0.013 3.92 I00.

-0.013 3,92 I01.

-0.013 3,92 I01.

-0.012 3.92 I01.

-0.012 3,93 I01.

-0.012 3.93 101.
-0.011 3.93 I01.

-0.011 3.93 102.

-O.O|L 3.93 102.

-0.011 3;94 102.

-0,010 3.94 102.
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(
TABLE 9-XVl II MACH NUMBERt RELATIVE FLIGHT-PATH ANGLE.

ANGLE OF ATTACK. AND NORMAL FORCE ANGLE
- PRE[GNITION SEQUENCE iNITIATION TO J-2
CUTOFF (FPR NOMINAL TRAJECTORY)
{CONTINUED!

TIME FROM
LIFTOFF

(SEC)
16950.000
16955.000
16960.000
[6965.000
[6970.000
16975.000
16980.000
16985.000
16990.000
16995.000
|7000.000
17005.000
17010.000

17010.000
17O1O.0OO
17012.600
17015.000

17016.000
17020.000
[7025.000
17030.000
17035.000
17040.000
17045.000
17050.000

17055.000
17060.000
17065.000
17070.000
17075.000
17080.000
17085.000
17090.000
17095.000
17100.000
17105.000
17110.000
17115.000
17120.000
17120.910

MACH
NUMBER

9.73
9.73
9.73
9.73
9.73
9.73
9.73
9.73
9.73
9.73
9.73
9.74
9.74
9.74
9.76
9.77
9.79
9.80
9.84
9.90
9.95

I0.00

10.06
I0. II
!0=!6

10.22
10.27
10.33
10.38
10.43
10.48_ ....
10.54

10.59
10.64
10.69
10.74
10.79
10.83
10.88
10.89

RELATIVE FLIGHT- ANGLE OF NORMAL
PATH ANGLE ATTACK FORCE ANGLE
(DEGREES} (DEGREES} (DEGREES)

-0.010 3.94 102.
-0.010 3.94 102.

-0.010 3.95 103.
-0.009 3.95 103.

-0.009 3.95 103.

-0.009 3.95 103.
-0.008 3.95 103.

-0.008 3.96 103.

-0.008 3.96 104.
-0.008 3.96 104.

-0.007 3.96 104.

-0.009 3.97 106.
-0.009 3.97 104.
-0.009 3.97 104.
-0.009 3.97 104.
-0.018 3.82 105.
-0.025 3.62 106.
-0.028 3.55 106.

-0.032 2.02 -17.
-0.010 2.25 -64.

0.014 2.25 -72.
0.043 2.31 -82.
0.076 2.41 -91.
0.113 2.59 -99.

0.i55 2.86 -L06.

0.202 3.17 -112.
0.253 3.49 -117.

0.310 3.84 -121.

0.370 4.19 -124.
0.436 4.55 -127.

0.506 4.92 -129.
0.582 5.29 -131.
0.662 5.66 -133,

0.746 6.03 -136.
0.836 6.40 -135.
0.930 6.77 -137.
1.030 7.14 -138.
1.136 7.50 -139.
1.242 7.87 -140.
1.263 7.93 -140.
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D5-15481-!

TABLE 9-XVlil MACH NUMBERt RELATIVE FL|GHT-PATH ANGLEr
ANGLE OF ATTACK_ AND NORMAL FORCE ANGLE
- PREIGNITIDN SEQUENCE INITIATION TO J-2
CUTOFF |FPR NOMINAL TRAJECTORY)
(CONTINUEDI

TIME FROM
LIFTOFF

ISEC)
17324.017

MACH
NUMBER

II._9

RELATIVE FLIGHT-
PATH ANGLE
(DEGREES)

8.603

ANGLE OF
ATTACK

IDEGREES)
llo63

NORMAL

FORCE ANGLE

(DEGREES)

180.
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D5-15481-I

TABLE 9-XIX DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AEROOYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION TO J-2
CUTOFF (FPR NOMINAL TRAJECTORY}

TIME FROM DYNAMIC DYNAMIC PRESSURE

L|FIOFF PRESSURE TIMES ALPHA

(SECI (LBS/IFTISQ) (LBS*DEG/IFTIS_|
16550.000 0.0 O.
|6555°000 0.0 O.
16560°000 0°0 O,
16565.000 O.O 0.

16570,000 O.O O.
16575.000 0.0 O.
16580.000 0.0 O.
16585.000 0.0 O.
16590.000 0.0 O,
16595.000 O.O 0,
16600.000 0.0 0,
16605°000 O.O O,

16610°000 O,O O.

16615.000 0.0 O.
16620.000 O.O O.
L6625.000 0.0 O.
16630.000 0.0 O.
16635.000 O°O O.

16640.000 O,O 0.
16645.000 0.0 0,
16650o000 0.0 O.

16655.000 0,0 O.
16660.000 0.0 O.

16665°000 0.0 O,
lbbTO.OOO O.O O.
16675,000 O°O O,
16680,000 O°O O.
16685.000 O.O O.
16690°000 0°0 O.

16695.000 0.0 O.
16TO0.O00 0°0 0.
16705.000 0.0 .... O.
16710.000 0.0 O.
16715.000 O.O O.

16T20.000 0.0 0.

16725.000 O.O O.
16730.000 O.O O.
16735°000 0.0 0.

lbT40,OOO 0.0 O.

6745.000 0.0 O.

AERODYNAMIC

HEATING INDICATOR

(FT*LBS/RADt(FTISQ)

46729021,
46729021.
46729021.
46729021,
.46729021.
46729021.
46729021°
46729021.
46729021.

46729021 •
4672902|.
46729O21.
46729021.
46729021.
46729021°
4672902l.

46729021.
4672902|.

46729021.
46729021,
46729021°

46729021.

46729021.

46729021°

4672g02!_

46729021,

4672g021.

46729021.

46729021.

46729021°

4672902l.
46729021.

46729021.

46729021.
46729021.
46729021.

46729021,

46129021.
46729021.

46729021.
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TABLE 9-xIx

05-15481-I

J,

DYNAMIC PRESSURE[ DYNAMIC PRESSURE TIMES
ALPHA[ AND AEROUYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION TO J-2
CUTOFF (FPR NOMINAL TRAJECTORYI

(CONTINUEUI

TIME FROM DYNAMIC DYNAMIC PRESSURE
L|FTOFF PRESSURE TIMES ALPHA
ISEC) ILBSIIFT)SQ) (LBS*DEGIIFT)SQ)

16T50.000 0.0 O.
16755.000 0.0 0.
16760.000 0.0 0.
16T65.000 0.0 0.
[6770.000 0.0 O.
16775.000 0.0 0.
16780.000 O.O O°
16785°000 0,0 O.
16790.000 0.0 0o
16795.000 0.0 0.
16800.000 0.0 0.
[6805.000 0.0 0°
16810.000 0.0 O.
16815.000 0.0 O.
16820.000 0.0 O.
|6825°000 0.0 0,
16830.000 0.0 O.
16835.000 0.0 O.
16840.000 0.0 O.
16865.000 0°0 O°
16850.000 0.0 O.
16855.000 0.0 0.
16860.000 0,0 O.
16865°000 0.0 0o
16870.D00 O.O O.
16875°000 0.0 O.
16880.000 0.0 0.
16885.000 0.0 O.
16890.000 0.0 O.
16895.000 0.0 O.
16900.000 0.0 0.
16905.000 0.0 O.

16910.000 0.0 O.

16915.000 0.0 0.

16920.000 0.0 0.
16925.000 0.0 O.

16930.000 0.0 O.
16935.000 0°0 Op
16940.000. 0.0 0.
16965.000 0.0 0.

AERODYNAMIC
HEATING INDICATOR

{FTtLI_S/RAD* (FT) SO)
4672902[.
46729021.
46729021.

46729021.

46729021.
46729021.
46729021.
46729O21.
46729021.
46729021.
46 72902 |.

46729021.

e16729021.
46729021°
_6 T29021.
46729021.
46 729021.
46729021.
46729021.

46729071.
46729021.
46129021.
46 TZ 9021.
46729021.
t16729021,
_6729021°
46729021.
_.6729021.
_6129021.
46729021.

46729021.
46729021.
46729021.
46729O21.
46729021 •
46729021.

46729021.

4672902[ •

46729021.

46729021.
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D5-|5481-I

TA8LE 9-XlX DYNAMIC PRESSUREt DYNAMIC PRESSURE TINES
ALPHAe AND AERODYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION TO J-2
CUTOFF (FPR NOMINAL TRAJECTORY)
(CONTINUED|

lINE FROM DYNAMIC DYNAMIC PRESSURE
LIFIOFF PRESSURE TINES ALPHA
(SECI (LBSIiFT)SQ} (LBS_DEGI(FT)SQ)

16950°000 0.0 O.

16955.000 0o0 O,
16960.000 0.0 O.
16965.000 0.0 O.
16970.000 0.0 0.
16975.000 0*0 Oo
169B0o000 0.0 O.
16985.000 0.0 O.
16990.000 0.0 O.
16995.000 0.0 O.
17000°000 O°O O.
17005.000 0.0 O.

17010.000 O.O O.

|7010.000 0.0 O.

17010.000 O.O O.

17012.600 0.0 O.

17015.000 0.0 O.

17016.000 0.0 Oo

17020.000 0.0 O.

17025.000 0.0 O°
17030.000 0.0 O.
17035.000 0.0 O.
17060.000 0.0 O.
17045.000 0.0 O.

17050.000 0.0 U.
I?055.000 0.0 O.

17060.000 0.0 O.
17065.000 0.0 O.
17070.000 0.0 O.
17075.000 0.0 O,
17080.000 0.0 O,
170B5.000 O.O 0.

17090.000 0.0 0.
17095.000 0o0 O,
17100.000 O.O O.
I7105.000 0.0 O.

17110.000 0.0 O.

17115.000 0.0 O.
I?lZO.O00 0.0 0.
171Z0.910 O.O O.

AERODYNAMIC
HEATING INDICATOR

(FT*LBS/RAD*IFT)SQ)
46729021°
46729021.
66729021.
46729021.
46729021.

46729021.

46729021.
46729021.
46729021.
4612q021°
46729021.
46729021.
4672902 i.
46729021.
46729021.
46729021.
46729021,
46729021.
46729021.
46729021.
46729021.
66729021,
46729021.
4672902|.

46729021.
46729021.
46729021.
46729021.
46729021°
_6729021.
46729021.
46729021.
46729021.
46729021.
46729021.

46729021.

46729021.
46729021.
46729021.

46729021.
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TABLE 9-XlX

D5-15481-I

DYNAMIC PRESSURE, DYNAMIC PRESSURE TINES
ALPHA, AND AERODYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION TO J-2

CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT [NUED}

lIME FROM DYNAMIC DYNAMIC PRESSURE

LIFTOFF PRESSURE TIMES ALPHA

(SEC) {LBSIIFT)SQ} {LBS*OEGIIFT)SQ}

17125.000 0.0 O.
17130.000 0.0 O.
17135.000 O.O O.
17140.000 0.0 0.
17145o000 0.0 O.

17150.000 O.O O.
17155.000 O.O O.
17160.000 0.0 O.

ITI65.000 O.O O.
17170.000 0.0 O.
!7175.000 0.0 O.
17180.000 0.0 O.
ITlB5.OOO O.O O.
II190.000 0.0 O.
17195.000 0.0 O.
IT200.000 0.0 0.
lT205.000 O.O O.
17210.000 O.O O.
I7215.000 O.O O.
[1220.000 0.0 O.
17225.000 O.O O.
17230.000 O.O O.
17235.000 O.O O.
17240.000 0.0 O.
17245_000 O.O 0.
I1250,000 O.O 0.

17255.000 0.0 O.

17260.000 0.0 O.

11265.000 0.0 O.
17270.000 0.0 0.
17275,000 0.0 O.
17280.000 0.0 O.
17285.000 0.0 O.
I7290.000 0.0 0.
17295.000 0.0 O.
17300.000 0.0 0.
17305.000 0.0 0.
I?3lO.O00 O.O O.
17315.000 0.0 0.
17320.000 0.0 O.

AERODYNAMIC

HEATING INDICATOR

(FT*LBSIRAD*{FT}SG}

46729021.
4672902l.

46729021.
46729021 •
46729021o
4672q_2Io
4672902|.
46729021.

4672902Io

4672902I.
46729021.
4672902l.
_6729021.
4672902I.
46729021.
4672902l.
46729021.
4672902I.
_6729021.
4672902l.
46729021.
_672902I.
4672902Io
4672902t,
4672q02Io
4672902[,
4672902l,
4672902[,

4672902I.
46729021o
4672902|°
4672902I.

4672q021.
46729021.
46729021,

4672902L.

46729021.
46729021.

46729021,

46729021.
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J

TABLE 9-XIX

D5-15481-1

DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES

ALPHA, AND AERODYNAMIC HEATING INDICATOR

- PREIGNITION SEQUENCE INITIATION TO J-2

CUTOFF {FPR NOMINAL TRAJECTORY)
ICONTINUED)

TIME FROM

LIFTOFF

(SECT

|7324.017

DYNAMIC

PRESSURE

(LBSI(FTISQ}

0.0

DYNAMIC PRESSURE
TIMES ALPHA

(LBS*OEGI( FT )SQ }

O.

AERODYNAMIC

HEATING INDICATOR

(FT_LBS/RAD_{FT)SQ),

4672902|.
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D5-15481-I

TABLE 9-XX NORMAL FORCE, AXIAL FORCE, GEOCENTRIC

AND GEOCENTRIC LATITUDE - PREIGNITION

INITIATION TO d-2 CUTOFF (FPR NOMINAL

RADIUS,

SEQUENCE

TRAJECTORY)

TIME FROM

LIFTOFF

(SEC)

16550.000

16555.000

16560.000

16565.000
16570°000
16575.000
16580.000
16585.000

[6590.000
16595.000

16600.000

16605.000

16610.000
16615.000
16620.000

|6625.000
[6630.000
16635.000
16640.000
|66_5.000
16650.000
16655.000
|6660.000
16665.000
16670.000
16675.000
16680.000
i6685.000

16690.000

16695.000

16100.000

16705.000

16710.000

16715.000

16720.000

16725.000
16130.000

16735.000
16740.000

16745.000

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS) (POUNDS) (METERS)

O. O. 6580629.
O, O. 6580611.
0. 0. 6580592.
O. O. 6580574.
Oo O. 6580555.
O° O. 6580537.
O° O. 6580519.

O. 0. 6580501.

O. 0. 6580_8_.

O. 0° 6580466.
0o O° 6580448°
O. 0. 6580431.

O° O° 6580413.

0. O. 6580396,
Oo O° 658037g°

Oo 0° 6580363.
0. 0° 6580346°
0. O. 6580329.
O. O. 6580313.
O. 0° 6580297°
0° O. 6580280,
O° O. 6580265.
O° O. 6580249.
O° O. 6580233°
O. 0. 6580217.
O° 0. 6580202.
O. O. 6580187.
0. O. 6580172.
0. 0. 6580157.
O. O. 6580142.

0. O. 6580127.
O. O. 6580113.

O_ __ O. 6580098.
O. O. 6580084.

O, O. 6580070.
O. O. 6580056°

O. 0. 6580042.
O. O. 6580029.
O° O. 6580015.

O° O. 6580002.

GEOCENTRIC

tAT ITUDE

(DEGREES)

32.402

32.422
32.440

32.456
32.472
32.686
32.699

32.510
32.521
32.5 30
32.538
32.54_.
32.549

32.553
32.556
32.557

32.557
32.556
32.553
32.550
32.545

32.538
32.531
32.522
32.512
•-m ,,i,L.500

32.487
32.4?3
32.658
32.641
32.624
32.404
32.384
32.362
32.339
32.315

32.290
32.263
32.235
32.206
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05-15A81-I

TABLE 9-XX NORMAL FORCEr AXIAL FORGEt GEOCENTRIC
AND GEOCENTRIC LATITUDE - PREIGNITION
INITIATION TO J-2 CUTOFF (FPR NOMINAL
(CONTINUED)

RADIUSt

SEQUENCE
TRAJECTORY)

TIME FROM
LIFTOFF

(SEC)
16950.000
16955.000
16960.000

16965.000
169T0.000
16975.000
16980.000
|6985.000
16990.000
16995.000
17000.000
17005.000
I7010.OOO
17010.000
17010.000

17012.600
17015.000
1T016.000
17020.000
lTO25.000
17030.000
17035.000
17040.000
17045.000
17050.000
17055.000
17060.000
17065.000
17070.000
170T5.000
17080.000
17085.000
17090.000
17095.000
ITIO0.OOO
17105.000
17110.0OO
17115.000
17120.000
17120.910

NORMAL

FORCE
(POUNDS

O°

O.

O.

O.

0.

O.

O.

O.

O.

O.

O.

O.

O.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
O.
O.
O.
O.

O.
0.
O.
O.
O.
O.
0.
O.

AXIAL GEOCENTRIC GEOCENTRIC

FORCE RADIUS LATIIUDE

(POUNDS) (METERS) (DEGREES)
O. 6579594. 29.960
O. 6579588. 29.881
O. 6579581, 29.801

Oo 6579575. 29.720
0. 6579569. 29.637

O. 6579563. 29.554

0. 6579558. 29.469
0. 6579553. 29.384
O. 6579547. 29.297
O. 6579542. 29.209
O. 6579538. 29.121
O. 6579532. 29.031
O. 6579527. 28.940

O. 6579527. 28.940
O. 6579527. 28.940
O. 6579522. 28.892

O. 6579515° 28.848

O. 6579512. 28.829
O. 6579495. 28.756
O. 6579481. 28.659
O. 6579482. 28.562
O. 6579501. 28.464
O. 6579560. 28.366

0. 6579603. 28.262
0. 6579693. 28.159

O. 6579813, 28.054
O. 6579967. 27.968
O. 6580159. 27.840
O. 6580392. 27.730
O. 6580670. 27.619
O. 6580996. 27.506
O. 658[375. 27.392
O. 6581811. 27.276
O. 6582307. 27.158

O. 6582868. 27.039
O° 6583497. 26.918
O. 6586200. 26.795
O. 6586979. 26.671
O. 658586_. 26.545
O. 6586007. 26.522
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TABLE 9-XX

D5-15481-I

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC
AND GEOCENTRIC LATITUDE - PREIGNITION
INITIATION TO J-2 CUTOFF (FPR NOMINAL
(CONTINUED)

RADIUS,
SEQUENCE

TRAJECTORY)

TIME FROM
LIFTOFF

(SEC)
16750.000
16755.000
16760.000
16765.000

16770.000

16175.000
16780.000
16785.000
16790.000

16795.000
16800.000
16805.000
16810.000
16815.000
16820.000
16825.000
16830.000
16835.000
16840.000
16845.000
16850.000
16855.000
16860.000
16B65.000
16870.000
16875.000
16880,000
16885.000
16890.000
16895.000
16900.000
16905.000

16910.000
16915.000
16920.000

16925.000
16930.000

16935.000
16940.000
16945.000

NORMAL AXIAL GEOCENTRIC
FORCE FORCE RADIUS

(POUNDS) (POUNDS) (METERS)
O. O. 6579989.
O. O. 6579976.
O. O. 6579963,

Oo O. 6579950.

O. O. 6579938.
O. O. 6579925.
O. O. 6579913.

O° O. 6579901.
0. 0. 6579889.
0. O. 6579877.

O. O. 6579866.
O. O. 6519854.
O. O. 6579843.
O. O. 6579832.
O. O. 6579821.
O. O. 6579810.

O. O. 6579800.
Oo O. 6579789.
O. O. 6579779.
O. O. 6579769.
O. O. 6579759.
O. O. 6579749.
O. Oo 6579739.

O. O. 6579730.

O. O. 6579720.
O. O. 6579711.
O. O. 6579702.
O. O. 6579693,

O. O. 6519685.
O. O. 6579676,
O. O. 6579668.
O. O. 6579660.

O. O. 6579652.
O. O. 6579644.
O. O. 6579636.
O. O. 6579629.

O. O. 6579622.

O. O. 65796|4.
O. O. 6579607.

O. O. 6579601.

GEOCENTRIC

LATITUDE

(DEGREES)

32.175
32.143
32.110

32,076
32.041

32.004

31.966

31.927
31.886
31.84_
31.802
31.757
31.7L2
31.665
31.618
31.569
31.518
31.467
3|.41_

31.360
31.305
31.249
31.192
31.133
_!.07]
31.012
30.950
30,887
30.822
30,757
30.690

30.622
30.553
30._R3

30.412
30.339
30.266

30.191

30.115

30.038
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D5-15481-I

TABLE 9-XX NORMAL FORCE, AXIAL FORCE, GEOCENTRIC

AND GEOCENTRIC LATITUDE - PREIGNITION

INITIATION [0 d-2 CUTOFF (FPR NOMINAL

(CONTINUED)

RADIUS,

SEQUENCE

TRAJECTORY)

TIME FROM
LIFTOFF

ISEC)
[7|25.000
17130.000
[7135.000
171_0.000

tT145.O00

11150.000

17155.000
17160.000
17|65.000
17170o000

17175°000

ITlBO.O00

17185°000

17190.000

ITl?5.000

17200.000

17205.000
l?21O.O00

17215.000

17220.000
17225.000
IT230°OOO
17235.000
17240.000
17245.000
17250°00O
17255.000

17260°000

17265.000

[?270.000
17215.000
17280.000

[7285°000
17290.000
[7295.000
17300.000
[7305.000

17310.000

17315.00O

17320.000

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS) (POUNDS) (METERS)

O. O. 6586787.

O. O. 65B7820.
O. O. 6588943.

O. O, 65g0161.
0. O. 6591476°

O. O. 6592894.
O. O. 6594418.

O. O. 6596052°

O. O. 6597801°
O° O. 6599669.

O. O. 6601659.

O. O. 6603776.

O. O. 6606024°

O. 0. 660840B.

O. O. 6610932.
O. O. 66[3601.
O° O. 66164[q,

O. O. 6619390.
O° O° 6622518.
O° O, 662580g.
O° O. 6629267°
O. O. 663289T.
O° O. 6636702.

O° O. 6640688.
O. O. 6666859°
O. O. 6649220°
O. O. 6653775,
O° Oo 6658529°
O. O. 6663686.
O. O. 666865[°
O. 0, 6676028.
O. O. 6679622.
O. O. 6685436°
O. O. 6691675°

O. 0. 6697743.

O. O. 6704243.
O° O. 6710qBO.

O. O. 6717955.

O. O. 6725170.
O, O. 6732626.

GEOCENTRIC

LATITUDE

(DEGREES)

26,418

26.289

26.159

26.027

25.893
25.758
25.621
25.4B_
25.343
25.202
25°05g

26.9[5

24.769
24.622
24.473
24.323
24.[72

24.018

23.864
23.708

23.551

23.392
93,932

23,071

22.q08
22.144
22.576

22.412

22.244

22.076
21.904

21.732
21.559
21.385

2[.2[0

21.034

20.856
20.677
20,498

20.317
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D5-15481-I

TABLE 9-XX

i,

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,

AND GEOCENTRIC LATITUDE - PREIGNITION SEQUENCE

INITIATION TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

(CONTINUED)

TIME FROM

LIFTDFF

ISEC)

17324.017

NORMAL AXIAL GEOCENTRIC GEOCENTRIC

FORCE FORCE RADIUS LATITUDE

(POUNDS) (POUNDS) (METERS) (DEGREES)

O. O, 6738796, 20.171
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TABLE 9-XX[

D5-15481-I

i,

VEHICLE POSITION COORDINATES - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (FPR

NOMINAL TRAJECTORY)

TIME FROM

LIFTOFF

(SEC)

16550.000

16555.000

16560,000

16565.000

16570,000

16575.000

16580.000

16585.000

16590.000
16595.000

16600.000
16605.000
16610.000
16615.000
16620.000
16625.000

16630.000

16635.000
16640.000

16645.000

16650.000
16655.000

16660.000
16665.000
16670.000

16675.000

16680.000
16685.000
16690.000
16695°000
16700.000

16705.000

16710.000

16715.000

1672O°OOO

16725°000

1673O°00O

16735.000

16740°000

167#5.000

APOLLO

X

(METERS)

6089429.

6074548.

6059456.

6044148.

6028631.

6012903,

5996965°

5980817°

5964459.

5947893°
5931119.

5914138.

5896950,

5879555°

5861955°

5844149.

5826140°

5807926.
5789509.
5770890.
5752069.
5733047.

5713824.
5694401°
5674779°
5654958.
5634940.
5614724.

5594312.
5573705°
5552902.
5531905.
5510714.
5489331.

5467756.

5445989.

5424032,

5401884.
5379548°
5357O24°

POSITION COORDINATES IN

STANDARD COORDINATE SYSTEM NO.

Y
(METERS)

78903.
79829.
80753°
81675.
82593.
83510.
84423°
85334.
86243°
87148.
88051.
88951.
89849.
90743.

91635°
92523.
93409.
94292°
95L72.
96049.
96923.
97794°
9866|.
99526.

100387.
101246,
1021OO.

[02952.
.103801.

104646°
105488.
106326.
|0716l.
L07993.
108821°
t09645,
110466.

II1284.
112098.

I12908.

13.

Z
(METERS)
2493453°
2529413,
2565285.
2601067.
2636758,
2672357.
2707862.

2743273,

2178588.

2813805,
2848924.
2883944,
2918862°

295367B,
2988392,

3023000.
3057503.
3091899.
3126187.

3160365.
3194433,

3228389°
3262232.
329596l.
3329575.
3363072.
3396452.
3429713°
3462854.
3495874.
3528771.
3561545.

3594195°

3626719.
3659116.

3691385.
3723525.
3755534.

3787412.
3819158.
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D5-15481-I

TABLE 9-XXl VEHICLE POSITION COORDINATES - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)
(CONTINUEO)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y Z

(SEC) (METERS) (METERS) (METERS)
16750.000 5334312. 113715. 3850770.
16755.000 5311414. 114518. 3882248.
16760.000 5288329. 115318. 3913590.

16765.000 5265060. I16113o 3944794.

16770.000 5241607. 116905. 3975861.
16775.000 5217969. 117693. 4006789.

16780°000 5194150. 118478. 4037577.
16785.000 5170148. 119258. 4068223.
16790.000 5145966. 120035. 4098727.

16795.000 5121604. 120808. 4129088.
16800.000 5097062. 121577° 4159304.
16805.000 5072342. 122342° 4189375.
16810.000 5047444. 123102. 4219299.
16815.000 5022370. 123859. 4249076°
16820.000 4997120. 124612. 4278704.
16825.000 4971695. 125361. 4308182.
16830.000 6946096. 126106. 4337510.
16835.000 4920324. 126847. 4366686.
16840.000 4894380. 127583. 4395709.
16845.000 4868264. 128316. 4424579.
16850.000 4841978. 129044. 4453293.
16855°000 4815522. 129768. 4481852.
16860.000 4788898. 130488. 45!0254.
16865.000 4762107_ i31_04. 4538499.

I6870.000 4735148° 131915. 4566584.

16875.000 4708024. 132622. 4594510.
16880.000 4680735. 133324. 4622275.
16885.000 4653282. 134023, 4649879.
16890.000 4625666. 134717. #677319.
16895.000 4597888. 135406. 4704596.

16900.000 "" 4569950. 136091. 4731709.
16905.000 4541851. 136772. 4758656.
16910.000 4513593. 137448. 47854_7.
16915.000 4485177. 138119. 4812050.

16920.000 4456604. 138786. 4838495.

16925.000 4427875. 139449. 4864771.
16930°000 4398990. 140107° 4890877.
16935.000 4369952° 140760. 4916811.

16940.000 434076l. 141409. 4942574.

16945.000 4311417o 142053. 49-68163.
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05-15481-I

TABLE 9-XX I VEHICLE POSITION COORDINATES - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (FPR

NOMINAL TRAJECTORY)
(CONTINUED)

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM

7120.000
7120.910

NO. 13.
TIME FROM

LIFTOFF x y ?
(SEC) (METERS) (METERS) (METERS)

16950.000 4281923, 142692, 4993579,

16955.000 4252278, 143327. 5018821,

16960.000 4222484° L43957° 5043887.
16965.000 4192543, 144582° 5068776.
16970.000 4162455. 145203. 5093488.
16975.000 4132220° 145818. 5118022,
16980.000 4101841. 146429. 5142377.

|6985°000 4071319, 147035° 5166552°
|6990°000 4040653° 147637. 51905_6,
|6995.000 4009846° 148233. 5214359°
17000,000 3978899. 148824, 5237989.

17005°000 3947805, 149411. 5261460,

17010.000 3916561. 149993. 5284716.

1701O°OOO 3916561° 149993. 5284716.

17010.000 391656|° 149993. 5284716.
17012.600 3900237° 150294. 5296760.
17015.000 3885098. 150571. 5307859,
17016.000 3878770. 150686, 5312477,
17020°000 3853336. 151147° 5330920,

17025.000 3821281. 151729. 5353911°

17030°000 3788934. 152316° 5376836.
17035.000 3756296° 152906° 5399695.

17040.000 3723360. 153498. 5422488.
17045.000 3690132= i54092. 5445214,

17050°000 3656608. 154685. 5467874.

17055°000 3622788. 155277, 54gO46B.
17060°000 3588671° 155866, 5512995.
17065.000 3554256. 156450. 5535456.

17070.000 3519542. 157028. 5557852.
17075.000 3484529. 157598. 55B0182.

17080.000 3449216o 158160° 5602447.
17085°000 3413601. 158711. 56246_6.
17090.000 3377684. 159249° 56467B0.

17095.000 3341463. 159774. 5668850.

17100.000 3304939. 160283. 5690856.

17105.000 3268109, 160775° 5712797.

17110.000 3230973. 161248. 5734675,
17115.000 3193530, 161700. 5756490.

3155778, 162130. 5778242.

3148876° 162206. 5782193.
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D5-15481-I

9-XXl VEHICLE POSITION COORDINATES - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF IFPR
NOMINAL TRAJECTORY|
(CONTINUEOI

TIME FROM
LIFTOFF

ISECI
17125.000

17130.000

17135.000

17140.000

17145.000
17150.000
17155.000

17160.000

17165.000

17170.000

17175°000

17180.000

17185.000
17190.000

17195°000

17200.000
17205.000

17210.000
17215.000

17220.000
17225°000

17230.000
17235.000

17240.000

17245.000
17250.000
17255.000

17260.000
17265.000

17270.000
17275°000

17280°000
17285°000
17290.000
17295.000
17300.000
17305°000
17310°000
17315.000

17320.000

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO.

X Y
IMETERSI {METERS)
3111724° 162536.
3079383° 162921°
3040754° 163284°
3001835. 163623°
2962627. 163937.
2923128. 164224.
2883337. 164482.
2843254° 164708°
2802877, 164901.

2762206o 162058°
2721239. 165178°
2679976. 165258°
2638416. 165296°
2596556° 165290°
2554391. 165238.
2511937. 165137°

2469173° 164984.

2426106. 164779.
2382733° 164517.

2339024° 164196°

2295065. 163815.
2250766. 163370.

2206155. 162829.
2161230. 162278.
2115989° 161627.

2070430° 160900°
2024549° . 160096°
1978347. 159212.
1931818° 1582_4.

1884962. 157191°
1837775° 156047°
1790254. 154811.
1742396. 153480.

1694198. 152049.
1645655° 120516.

1596766. 148876°
1247524. 147128.
1497926° "145267.
1447966. 143288.
1397639° 141190.

13.

Z
IHETERS)

5799926.
5821531.
5843058.
5864506°
5885875.
5907166.
5928378.
5949512.

5970267°
5991544°
6012443.
6033264.
6054006°

6074672.
6095259.

6115769°

6136201.
6156556.
6176833.

6197033°

6217156.

6237201.

6257170.
6277061.

6296874°
6316610o
6336268,
6355848.

6375350°

6394773°
6414116.

6433380.
6452562.
64?[663,
6490680,
6509613.

6528459°

6547216o
6565880.

6584446.
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D5-15481-I

TABLE 9-XXI VEHICLE POSITION COORDINATES - PREIGNITION
SEQUENCE INITIATION TO d-2 CUTOFF (FPR
NOMINAL TRAJECTORY)
(CONTINUED)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF X Y Z

|SEC) (METERS) IMETERS) IMETERS)

17326o017 [3569A0. [396|6° 6599292.
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D5-15481-I

IABLE 9-XXI[ VEHICLE VELOCIIY COMPONENTS - PREIGNIIION

SEQUENCE INITIATION TO J-2 CUTOFF (FPR

NOMINAL TRAJECTORY)

VELOCITY COMPONENTS IN

APOLLO SIANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOI ZDUT

(SEC) (M/SEC) (MISEC) (MISEC)

16550.000 -2954.99 185.51 7200.81

16555.000 -2997.56 185,02 1183.24
16560.000 -303g.98 184.52 7165.42
16565.000 -3082.31 184.01 71_?.35

16570.000 -3124.54 183.50 7129.03

16575.000 -3166.66 182.98 7110.46

16580.000 -3208.66 182.46 7091.64
16585.000 -3250.56 181.93 7072.57

16590.000 -3292.34 181.39 7053.25

16595.000 -3334o01 180.85 7033.69
166D0.000 -3375,56 180.30 7013.8g

16605.000 -3417o00 179o75 6993.83

Lb610.O00 -3458°31 179.18 6973.54

16615.000 -3499.51 178.62 6952.99

16620.000 -3540°58 178.04 6932.21
16625°000 -3581°53 177.46 6911.18

16630.000 -3622°35 176.88 6889.9!

16635.000 -3663°05 116.28 6868°40
16640°000 -3703°62 175.68 6846.65
16645.000 -3744.06 175.08 6824.66
16650.000 -3784.37 174°47 6802.44

16655.000 -3826.55 173.85 6779.97

16660.000 -3864.60 173.23 6757.27
16665.000 -390_°5i 172o60 6134o33
16670.000 -3944.28 171.96 6711.15

16675,000 -3983.92 171.32 6687.74

16680.000 -4023.42 170.67 6664.10

16685.000 -4062.78 170°02 6640.22

16690°000 -4101o99 169o36 66[6°11
16695°000 -4141.07 168.69 6591.77

16700°000 -4179o99 168,02 6567.20

16705°000 -4218.78 167.34 6542.40
16710,000 -4257,41 166.66 6517,37
16715°000 -4295.90 165.97 64q2.12

16720.000 -4334.24 165,28 6466.63

16725.000 -4372.63 164.58 6440.92

16730.000 -4410.46 163°87 6414.99

16735.000 -4448°34 163,16 6388.H_

16740.000 -4486.07 I62.44 6362.44

16745.000 -4523.64 161o71 6_35.84
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O5-15481-I

TABLE 9-XX[I VEHICLE VELOCITY COMPONENTS - PREIGNITION

SEQUENCE INITIATION TO d-2 CUTOFF IFPR

NOMINAL TRAJECTORY)

(CONTINUED)

VELOCITY COMPONENIS IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF XDOT YDOT ZDOT

(SEC) (MISEC) (MISEC) IMISEC)

16750.000 -4561.05 160,99 6309.01

16755.000 -4598.30 160.25 6281.96

16760°000 -4635°39 159o51 6254°69
16765°000 -4672°32 158.76 6227.20

16770.000 -4709.09 158,01 6199.50

16775°000 -4745°70 157,25 6171.58

|6780.000 -4782.13 156.49 6143.44
16785°000 -4818.41 155°72 6115.0B

16790°000 -4854.51 154.95 6086.52

16795.000 -4890.44 154.I? 6057.74
16800.000 -4926.21 153.38 6028.75
16805.000 -4961°80 152.59 599g.54

16810°000 -4997.22 151°79 5970.13

16015.000 -5032,46 150.99 59_0.51

16820°000 -5067.53 150,18 5910.68

16825.000 -5102.42 149._7 5880.64
16830.000 -5137.14 148.55 5850.40

16835.000 -5171.67 147.73 5819.95

16840.000 -5206.03 146°90 5789.30

16845.000 -5240.20 146.07 5758.45

16850.000 -5274.19 145.23 5727.39

16855°000 -5307.99 144.39 5696.1_

16860.000 -53_1.62 143o54 5664,68
16865.000 -5375.05 142.68 5633.02
16870.000 -5408.30 141.82 5601.17

16875.000 -5441.36 140.96 5569.13

16880.000 -5474.22 140.09 5536.88
16885o000 -5506°90 139.22 5504.45
16890°000 -5539.3q 138.34 5471,82
16895.000 -5571.68 |37.45 5439°00

16900°000 -5603.79 136,56 5406.00

16905.000 -5635°T0 135.67 5372,81

16910.000 -5667.42 134.77 53_9.43
16915°000 -5698°94 133.87 5305,86
16920°000 -5730°26 132o96 5272.11

16925.000 -5761o38 132°05 5238,17

16930.000 -5792.30 131_13 520_.05

16935.000 -5823o02 130.21 5169.75

16940.000 -5853.53 129.28 5135,27

16945°000 -5883°84 128.35 5100.60
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<
TABLE 9-XXll

05-15481-I

VEHICLE VELOCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF IFPR
NOMINAL TRAJECTORY)

ICDNTINUEO!

I

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO.

TIRE FROM
LIFTOFF XOOT YDOT

ISEC) IH/SEC) IM/SEEI
16950.000 -5913.95 127.61

16955.000 -5943.85 126.47
16960.000 -5973.54 125.52

16965.000 -6003.02 124.57
16970.000 -6032.29 123.67
16975.000 -6061.35 122o66

16980.000 -6090.20 121.69
16985.000 -6118.84 120.72
16990.000 -6!47.26 119.75

16995.000 -6175.47 118.77
17000.000 -6203.55 117.79
17005.000 -6233.B5 116.85

17010,000 -6263.94 115.90

17010.000 -6263.g4 115.90
17010.000 -6263.94 115.90

17012.600 -6293.32 115.62
17015.000 -6322.20 115.39

17016°000 -6334.24 115°30

17020.000 -6382.05 115.62
17025.000 -6440.17 116.91

17030o000 -6498.71 117.73
17035°000 -6557.35 I18.31

17040.000 -66!6.!8 118o64
17045o000 -6675.19 I18.74

17050°000 -6734,35 118.56
17055°000 -6793°68 118.08
17060.000 -6853.16 117.32

17065.000 -6912o82 116.27
I7070o000 -6972,64 I14°9[
17075.000 -7032°64 113.26
I 7080.000 -7092.81 II 1.28
17085.000 -7153.17 109.00
17090.000 -721_o72 106.39

17095.000 -7214.46 103.45

17100.000 -7335.40 100.17

17105.000 -7396.54 96.55

17110.000 -7457.90 92.58

17115.000 -7519.47 88.26
17120.000 -7581.27 83.57

17120.910 -7592.54 82.68

13.

ZI]_T

(MISEC)

5065.76

5O30.74
4995.54

4960.17

4924.6?
4_R8.90
4853.01

4816.96

4780.72
4744.33
4707.82
4672.74
4637.48
4637.48
4637.48

4627.89
4620.2O
4616.99

4604.70

4591.72
4578.42
4565.17

4551.91

4538.61

4525.34
4512.10

4498.88
4485.69

4472.55

4459.44

4446.38

4433.37

4420.42

4407.53

4394.70

4381.94
4369.25

4356.65
4344.13

4341o86
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TABLE 9-XXII

OS-15_Sl-I
L

VEHICLE VELOCITY COMPONENTS - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (FPR

NOMINAL TRAJECTORY)

(CONTINUED)

VELOCITY COMPONENTS IN

APOLLO STANDARD COOROINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF XOOT YDOT ZD()T

{SEE) {MISEC) (MISECI IMISEL)

l?324.0L7 -iO162.11 -_51.60 _688.2"_
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