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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-I1C/S~11
first-plane separation and at S-II/S-IVB separation. 1In 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
locaticons for the ten 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-I1
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 8-II through 8-V

S-IC 81 8-VI through 8-IX
S-IC 90 8-X through 8-XIII
S-IC 99 - 8-XIV through 8-XVII
S-IC 108 8-XVIII through 8-XXI
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Stage Azimuth Table Group (Continued)
S-II 72 8~XXII through 8-XXV
S-II 81 8-XXVI through 8-xXI1x
S-I1 90 8-XXX through 8-XXXIII
S-II 99 8-XXX1IV through 8-XXXVII
S-11I 108 8~-XXXVIII through 8-LXI

Tables 8-II, 8-vI, g-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.

Tables 8-I11, 8-vIiI, 8-X1I, 8-Xv, 8-XIX, 8-XXIII, 8-XXVII,
8-XXX1I, 8-XXXV, and' 8-XXXIX contain inertial velocity,
relative velocity, inertial flight-path angle, and inertial
acceleration,

Tables 8-1v, 8-vVIII, 8-XI1, 8-XVI, 8-XX, 8-XX1V, 8-XXVIII,
8~XXXII, 8-XXXVI, and 8-XI, contain the vehicle inertial
position coordinates in Project Apollo Standard Coordi-
nate System 13 (Figure 7-3).

Tables 8-v, 8-1x, 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), :
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TABLE 8-11

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

ALTITUCE, RANGE FROM
LATITUDE, AND LONGITU

DS5-15481~1

TRAJECTORY
ALTITULE RANGE
M NMI
64804.5 47.3
€5765.9 48.5
70137.4 53.9
74605.C 59.8
78855.17 65.6
82891.¢ 715
86713.2 17.3
90321.6 83.1
93716.6 88.9
9689S5.0 94.7
99868.6 100.5
102625.9 106.2
105171.C 112.0
107504.C 117.8
109625.0 123.6
111534.4 129.3
113232.0 135.1
114718.1 140.8
115992.8 146.6
11705640 152.3
117907.8 158.1
118548.5 163.8
118977.9 169.6
119196.1 175.3
119203.1 18l.1
118999.C 186.8
118583.6 192.6
117956.8 198.3
117119.1 204.0
116069.8 209.8
114809.2 215.5
113337.2 221.3
111653.7 227.1
109758.5 232.8
107651.4 23846
105332.5 244.3
102801.6 250.1
100058.4 255.9
97103.0 261.7
93934.9 267.5
90554.3 273.3

\

'
L

LATITUDE
DEG

28.848
28.854
28.881
28.910
28.939
28.967
28.996
29.024
29.052
29.080
29.108
29.136
29.164
29.191
29.218
29.246
29.273
29.300
29.326
29.353
29.380
29.406
29.432
29.459
29485
29.511
29.537
29.562
29.588
29.613
29.639
29.664
29.689
29.714
29.739
29.764
29.789
29.814
29.838.
29.863
29.887

CAPE KENNEDY, GEODETIC
DE - S-IC EXPENDED-STAGE
{72 -DEGREES LAUNCH AZIMUTH)

LONGITUDE
DEG

“790751
-719.729
-790630
-79.524
-79.418
-79.312
°790207
‘790 101
-78.995
-78.785
-78.679
-78.574
°780468
-78.363
‘78.258
-78.153
-78.047
-17.942
~-17.837
-77.731
~77.626
-77.521 )
"770"15
=77310
'77.20‘0
~76.,993
-760887
-76.781
~76.675
-76.568
"760‘62
~76.356
-76.249
~76.142
~75.928
-75.821
~75.714
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TABLE 8-11 ALTITUDE, RANGE FROM CAPE KENNEDY, GECDETIC
LATITUCE, AND LONGITUDE - S-1IC EXPENDED-STAGE
TRAJECTCGRY (72 =DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUCE RANGE LATITUDE LONGITUCE
SEC M NMI DEG DEG
360.000 86960.8 279.1 29.911 -75.498
365.000 83154.4 284.9 29.936 -75.390
370.000 79135.2 290.7 29.960 ~-75.282
375.000 74903.¢ 296.5 29.984 -75.174
380.000 70460.5 302.4 30.007 -75.065
385.000 65808.3 308.2 30.031 - =T4.956
390.000 60951.7 314.0 30.C55 ~74.848
395.000 55600.1 319.9 30.078 =74.739
4G00.000 50671.2 325.6 30.101 ~-74.631
405.000 4530C.4 331.4 30.124 -74.524
410.000 39860.8 336.9 30.146 ~74.420
415.000 345017.9 342.2 30.167 -74.322
420.000 29526.6 346.9 30.186 ~T74.234
425,000 25291.¢ 350.7 30.200 ~T4.162
435.000 19¢45.C 355.4 30.218 ~74.076
440.000 17887.4 356.6 30.223 -74.053 .
445,000 16532.2 357.3 30.226 -74.038
450.000 15428.2 357.9 30.228  -74.029
455.000 14447.8 35842 30.229 - T4.022
460.0C0 13502.4 358.5 30.230 - T4 017
465.000 12573.3 358.7 30.231 -714.013
470,000 11¢61.3 358.9 30.232 -74.,010
475.000 10770.¢ 35%.0 30232 -74.008
480.000 9504.6 359.1 30.233 -74.006
485.000 9C66.6 359.1 30.233 -T4.005
490.000 8258.3 359.2 30.233 -74.005
495,000 1479.C 359.2 30.233 -4 .004
500.000 6727.5 359.2 30.233 -74.004
505.000 6C02.4 359.2 30.233 -74.003
510.000 5301.8 359.2 30.233 -74.003
515.000 4€24.4 359.2 30.233 -74.003
520.00C0 35687 359.2 30.233 ~-74.003
525.000 3333.9 359.2 30.233 -74.003
530.000 27119,.2 359.2 3C.233 ~74.003
535.000 2123.17 359,2 30.233 ~74.003
540.000 1545.6¢ 359.3 30.233 ~74.003
545.0C0 984.,2 359.3 30,233 -74.003
5504000 437.9 359.3 3C.233 -74.003

SPLASH 359.3 30.233 —74.003

554.10C4

_-l

8-9



D5-15481-1

TABLE 8-111 INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-IC EXPENDED-STAGE TRAJECTCRY

(72 -CEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC UEG M/SEC2
360.000 2683.6741 2303.6662 ~16.C4 9.545
365.000 2696.9683 2319.1199 -16.90 9.544
370.000 2710.7159 2335.1107 -17.76 - 94532
375.000 2724.6814 2351.3979 -18.60 9.496
380,000 2738.4122 2367.5236 -19.43 9.417
385.000 2751.0691 2382.6430 -20.26 9.267
390.000 27¢1.125%54 2395,2237 -21.C7 9.020
395.000 27¢5.8018 2402.4789 -21.87 8.741
400,000 2759.98C9 2399,.2824 -22.65 8.940
405,000 2733.4389 2375.3929 -23.41 11.793
410.000 2662.7913 2307.3891 -24.11 22.034
420,000 22C8.3813 1857.6977 -25.C4 Tl.464
425.000 1785.0957 1436.0109 -24.93 84.754
430.00C 1356.4785 1008.3626 ~24.25 71.596
435.600 1030.9265 683.7584 -23.16 49.322
440.000 816.6347 471.3216 ~21.95 31.736
445,000 679.6920 337.7410 ~20.83 20,475
450.0C0 594.8666 258.4468 ~-20.07 11.582
455.000 5502445 22342633 -20.35 6.455
460,000 522.5446  206.3552 ~-21.01 4.T36
465.000 501.7722 '195.4373 ~21.55° 3.696
470.000 4851627 186.8131 -21e83 2e3520
475.000 471.8015 175.4149 -21.88 2.334
480.000 460.9071 172.4301 -21.71 1.938
485.000 452.0428  165.6694 21,36 1.626
430.000 444.,9324 159.2745 -20.90 1.383
495,000 439.,2713% 153.2999 -20.39 1.195
500.000 434,7756 147.7442 ~19.85 1.051
505.000 431.1860 142.5806 -19.30 «940
510.0C0 428.2958 137.7721 -18.176 «854
515.0C0 425.935S 133.2831 ~18.23 <784
520.000 423.9724 129.0243 -17.72 « 756
525.000 422.2752 124.8915 -17.20 <717
530.000 420.8124 120.9715 -16.71 <670
535.000 419.54¢6 117.3000 -16.24 «622
540.000 418.4440 113.8839 -15.79 «573
545,000 417.4778 110.7227 -15.38 «526
550000 416.62172 107.8119 -15.00 «480
SPLASH 554.104 416.0079 -14.71 « 445

105.6199

8-11



N5-15481-1

TABLE 8-1V VEHICLF POSITICN CODRDINATES - S-IC
FXPFNDED~STAGE TRAJECTORY
(72 —DEGREES LAUNCH AZ IMUTH)
TIME X Y 4
SEC M M M
SEP 159,329 6436275.625 36942.195 145430.506
160.329 6437175.062 37064.412 14804%5.490
165. 000 6441244,188 37634 .642 160244.826
170.000 6445363.063 38244.001 173285.486
175.000 €449239,500 38852.220 186312,.229
180.000 €452875.500 36459,327 199328.553
185.000 6456271.625 40065.254 212335.883
190.000 €459428,815% 40670.029 22%5334.484
195,000 6462347,315 41273.583 238323.763
200,000 64€5027,688 41875.945 251304.326
205.000 6467469,875 4247T.047 2647?274.961
210.000 €469674. 438 43076.915 277236.230
215,000 €471641.3175 43675.482 250186, 664
220.000 6473371.0¢3 44272.776 303126.848
225,000 6474863, 625 44868.729 316055.309
730.000 6476119.250 45463.366 32R972.613
235.000 6477138.063 46056.622 341877.277
240,000 €477920,25¢C 4664R.,522 354769.867
245.0C0 €478466.000 47239, 000 367648.895
250.000 6478775.313 47828.082 -380514.926
255,000 6478848.315 48415. 699 393366.477
250.000 6478685.25¢C 49001.879 406204.105
265,000 6478286.062 49586.554 419026.328
770.000 €477650.813 50169.750 431833.699
72715.000 6476779.563 50751.398 4446245738
780.000 6475672.315 51331.526 457399.996
285.0C0 6474379,18¢8 51910.064 470157988
290.000 6472750.0¢€2 52487. 040 482899.266
295,000 647C935,062 53062, 384 495622.348
200.000 6468884.,000 53636.124 508327, 166
305,000 64€6597.000 54208. 189 521014,.039
310.000 €464073,812 54778.606 533681.695
315.000 6461314,62¢% 55347.107 5463729.750
320.CC0 €458319.,125 55914.314 558957 ,242
325.000 €455087.317¢% 56479.562 571564.188
330.000 €451619,0¢€3 57043.073 584150.594
335.000 €447914.375 57604,.780 596714.969
340.000 €443972,.813 58164.706 609257.805
345.000 6439794,.562 58722.782 621T777.594
350.0C0 6435379, 18¢ 59279.032 €£34274.797
355.000 6430776.8175 59833.387 646747.828

@
{

12



TABLE &-1V

SPLASH

TIME
SEC

360.000
365.000
370.000
375.000
380.0C0
285.000
290.0C0
395.000
400.000
405.000
410.,0C0
415.000
420,000
475.000
430.000
435.000
440,000
445.000
450.000
455,000
460.000
465.000
470.000
475.0C0
480,000
4835.000
490.0C0
495.000
500.000
505.000
510.000
515.000
520.000
525.000
$30.000
535.000
540.000
545.000
550.000
554,104

D5-15481-1

VEHICLE POSITICN CONRDINATES -

EXPENDED-STAGE TRAJECTORY

(72 ~DEGREES LAUNCH AZ IMUTH)

(CONTINUED)

X
M

6425837.062
€42C710.250
6415346.12¢
6406745.688
€4C3909,928
€397842.188
€3915484125%
6385040. 00C
6378339,75%¢C
6371491.625
6364585,875%
6357813.87¢%
6351524, 063
€346170.688
€342022.0632
6338959,125
€336667.813
6334874.,250
6333392, 875
€332071.812
€330807.312
6329574.371%
6328370.12%
€327195.938
€32¢€053.,00C
€324943,063
6323865.875
€322820,063
€321803.43¢
6320813,938
6316849.313
6318907.813
€317987.813

€3170884375°

6316208.563
€315347.188
€314502.812
6213674.250
6312860, 1817
€312201.875

8-13

Y
M

60385.869
60936.408
61485.022
62031, 640
625764271
63118.830
63659.298
64197.540
64733,449
65266.719
65796.880
66322.867
66842.,931
67354.855
67857.700
68352.562
68841.533
693726,308
69808.107
70287.647
70765.372

71241.537

717164443

72190.279

72663.271
73135.540
736074242
74078.425
74549.187
75019.533
75489.531
75959.164
76428.483
76897.464
77366.153
77834.514
78302.584
78770. 321
79237.759
79621.217

S-1C

4
M

659196.9¢69
671620.336
684017.625
696 385,781
708722.305
721020.102
733269.180
745448.87%
7571524,711
769430.711
781037.883
792083, 609
802111.539
B810566.570
817189.055
822232.523
826169.430
829388.406
832147.313

B34627.625

836939,883
839130.,945
841229844
843258.313
845234,.023
847170+ 695
849079.391
850968.352

8572843.984

854710.758
856572.125
853430,305
860787.078
862143.508
864000.531
865858,461
B67TT17.703
869578. 234
871440.234
872969.680



TABLE 8-V

TIMF
SEC

159. 329
160.229
165.000
170.000
175.000
180.0CO0
185.000
190.000
195.000
200.000
715.000
210.000
215.000
220.000
225.000
230.000
235.000
240.000
245.000
250.000
755.000
260.000
265.000
270.000
?75.000
280,000
285.0C0
290.000
295,000
300.000
305.000
310.000
215.000
320.000
325.000
330.000
235,000
240.000
345.000
350.0C0
355. 000

N5-15481-1

xnov
M/SEC

904.380
894,350
848.150
7199.459
751.7202
703.188
655,.,32¢%
607.560
56c,872
512.243
466, 6€S
417.141
369.65¢
322.215%
274,811
227.436
180.1CC
132.78¢
85.5C2
38.238
-9.005%
-56.234
-103.447
-19T7.84€
-245.037
-292.224
~339.414
-386.6C5
-433.80%
-481.,012
-528.23¢%
~575447C
-6722.724
-669.9S8
~-811.974
~-859.35¢%
~906.7€8
-954,207

8-14

Ynov
M/SEC

122.226
127.183
121.980
121.759
171.533
121.304
121.071
120.834
120592
120.347
120.098
119.844
119.587
119.325
119.060
118.790
113.516
118.239
117.957
117.671
117. 381
117.086
116.788
116.485
116.178
115.868
115.552
115.233
114.909
114,581
114.249
113.913
113.572
113.227
112.877
112,523
112.164
111.801
11Y.434

111.061
110.685

VEHICLE VFLOCITY COMPONENTS - S-IC
FXPENDED STAGF TRAJECTODRY
{72 -DFGREES LAUNCH AZIMUTH)

00T
M/SEC

2615.347
2614,122
2609.747
26064606

2602.740
2600.548
2598,78%
2596.99%
?595.139
7593.205
2591.186
2589.078
?586.881
2584.593
2582.213
?2579. 741
2577.1178
25T4.522
2571.774
2568.924
2566,001
2562.975

2559, 858 ..+
75564646

2553.342
7549.94%
72546.457

2542.866

2539.186
2535.411

2531.541

?2527.575
25234513

2519.354 .

2515.067 - -
25104741 =0 °

2506.283

75014721 - -

2497.046
2492. 246

PRSENCRSY




TABLE 8-V

SPLASH

TIME
SEC

360,000
265.000
370.000
375.000
280.000
385.000
390.000
395.000
400,000
405.000
410.0C0
415.000
420.000
425,000
430,000
435.000
440,000
445,000
450.0C0
455.000
4’)0 . 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.C00
530.000
535.000
540.000
545.000
$50.0C0
554.104

D5-15481-1

VEHICLF VFLOCITY COMPONENTS - S-IC
EXPENDED STAGF TRAJECTORY

(72 —NDEGREFS LAUNCH AZIMUTH)

(CONTINUED)

XDOT
M/SEC

~-1001.662
=-1049.1C¢
-1143.684
-1190.4¢€5
=~1236.447
~1280,752
-1321, 84¢
~1356.81¢C
-1379.650
=-1376.452
-1320.623
-1178.,638
~952.088
"711 ol77
-5244334
“4000 809
=322.146
-275.091
=2560925
~249.414
-243,735%
-237.8¢5
-231.771
-275.298
=21 8e 657
-212.218
=200, 531
-195.335
~-186.,062
~181.908
~-177.874
-174.0€6
"1670 239
“1640213
—-1h1 .440
"159‘ 362

yoorv
M/SEC

110.303
109.916
109.524
109.126
108,721
108. 305
107.875
107.422
106.930
106.367
105. 661
104.678
103.263
101469
99.702
98.314
97.326
96. 675
96.116
95.716
95.380
95.099
94,867
94,677
94.522
94.394
94.286
94.193
94.110
94,034
93.963
93,895
93.830
93.767
93,705
93,643
93,581
93.518
93,453
93.400

7noT
M/SEC

2487.290
2482,123
2476.622
2470.621
2463.702
2455.168
2443,737
2427.105
401,068
2357.317
2?276.994
2125.807
1864.698
1506.58R5
1150, 751
882,167
704,821
590.£48
518.607
477.071
449,164
428,164
412.072
399.894
390.823
384.216
379.524
376,282
374.113
272.724
371.893
371.454
371. 292
371.329
371.487
371.715
371.980
372.258
372.53%4
372.750



TABLE 8-VI

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
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

1355.000

05-15481-1

ALTITUBE, RANGE FROM CAPE KENNEDY, GECDETIC

LATITUCE, AND LONGITUDE - S-IC EXPENDED-STAGE
(81 -DEGREES LAUNCH AZIMUTH)

TRAJECTORY
ALTITUDE RANGE
M NMI
64834,.6 47.2
€5796.9 48.4
16173.4 53.9
14€46.1 $59.7
18502.4 65.6
82944.0 Tl.4
86771.7 17.2
90386.3 83.0
93787.9 88.8
96976.9 94.6
$9953,.5 1CC.4
102718.2 106.2
105270.7 112.0
107611.4 117.7
1C9740.4 123.5
111657.9 129.3
113363.9 135.0
114858.8 140.8
116142.3 146.5
117214.7 152.3
118C76.0 158.0
118726.2 163.7
119165.5 169.5
119393.8 175.2
119411.2 181.0
119217.5 186.7
118813.0 192.4
118197.6 198.2
117371.0 203.9
116333.3 209.7
115084.5 215.4
113624.6 221.2
111953.4 226.9
110070.6 232.7
107976.5 238.4
105670.6 244.2
103153.0 250.0
100423.4 255.8
97481.8 261.5
94327.8 267.3
90961.6

LATITUDE

CEG

28.726
28.729
28.742
28.756
28.769
28.783
28.796
28.810
28.823
28.836
28.849
28.861
28.874
28.886
28.899
28.911
28.923
28.935
28.947
28.958
28.970
28.981
28.993
29.015
29.C26
29.037
29.048
29.058
29.069
29.079
29.089
29.099
29.109
29.119
29.129
29.139
294148
129.158
294167

29,176

LCNGITUCE

DEG

-79.719
‘79.59"
-79.485
=79.375
-79.266
-79.156
-T78.938
-718.829
~78.721
~78.503
-78.395
~78.286
-78.178

-78.069 .

-770961
-T77.852

- ’77-144
=TT1e636
=T7527

-77.311
-77.202

=T17.094
~76.985

-16.877

~76.660

~T6.442

-76.333
"76.224

-761115

1

-76.006
~75.897
~75.787
~75.678

-75.568
~15.458



. D5-15481-1

5544581

359.7

8-17

'29.298

TABLE 8-V] ALTITUCE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-iC EXPENDED-STAGE
TRAJECTORY (81 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LCNGITUCE
SEC M NMI DEG DEG
360.000 87382.6 278.9 29.185 ~75+348
365.000 83591.1 284.7 29.194 ~75.238
370.000 1958647 290.6 29.203 -75.128
375.000 15370.4 296.4 29.212 -75.017
380.000 70942.7 302.2 29.220 -74.907
385.000 66305.8 308.1 29.229 -T74.796
390.000 61463.9 313.9 29.237 ~T74.685
395,000 56426.0 319.7 29.245 ~T74.575
400.000 51208.9 325.5 29.25%4 -74.465
405.000 45845.2 331.2 29.261 -T74.356
410.000 40402.8 336.8 29.269 ~T4.250
415.000 35C26.9 342.1 29.276 ~T4.148

. 420.000 29989.1 346.9 29.282 ~74.058
425.000 25663.2 350.8 29.287 -73.983

435.000 19842.9 355.6 29.293 -73.892

440.000 18C35.1 35649 29.295 -73.868

450.000 15525.4 358.3 292297 =T73,842

455.000 14538.3 358.6 292297 -<1345835

460.000 13590.8 358.9 - - 294297 ~-91328830

465.000 12660.4 359.1 294298 -~ 138826

470.000 11746.6 359.3 29.298 ~-~<134823

475.000 108%3.7 389.4 29.298 -72,821

480.000 9985.2 359.5 29.298 ~13819

485.000 9144.1 359.5 - 29.298 =7348k8

490.000 8333.5 359.6 29.298 -=134817

495,000 71551.6 359.6 29.298 ~=13.8Lk6

500.000 61797.7 359.6 29.298 ~~T73.816

505.000 6C70.C 359.7 29.298 ~=73.816

510.000 5367.1 359.7 29.298 ~73.815

515.000 4687.5 359.7 29.298 -73.815

520.000 4C29.9 359.7 29.298 ~T73.815

525.000 3393.2 359.7 29.298 -73:815

530.000 2176.7 359.7 29.298 -=73.815

535.000 2179.4 359.7 29.298 ~=134815

540.000 1599.9 359.7 29.298 ~73.815

545.000 1C36.9 359.7 . 29298 -<T7388LS5

‘ 550.000 489.3 359.7 29.298 ~=13&8E5
SPLASH ~-el ~=T1338E5



D5-15481-1

TABLE 8-VII INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-I1C EXPENDED-STAGE TRAJECTCRY

(81 ~DEGREES LAUNCH AZIMLTH)
TIME VINERTIAL  VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2

SEP 159.329 2781.5831  2402.5427 20.32 10.138

160.329 2777.1776  2397.6175 20.15 10.063
165.000 2758.4677 2376.5166 19.38 9.828
170.00C 2740.8706 2356.4288 18.55 9.699
175.000 2724.9314  2338.0745 17.71 9.631
180.000 2710.1827 2326.9909 16.86 9.592
185.000 2696.3928  2304.9514 16.CO0 9.568
190.000 2683.4380 2289.8371 15.14 9.551
195.000 2671.2596 2275.5944 14.27 9.538
200.000 2659.830C 2262.2005 13.39 9.527
205.000 2649.1409 2249.6518 12.50 9.518
210.000 2639.1902  2237.9510 11.60 9.510
215.000 2629.9811  2227.1057 10.71 9.502
220.000 2621.5162 2217.1227 9.8C 9.495
225.000 2613.8002 2208.0110 8.89 9.489
230.000 260648367 2199.7777 7.97 9.483
235.000 2600.63CC 2192.4309 7.05 .. 9.418
240.000 2595.1835 2185.9769 6.13  9¢474
245,000 2590.5C06 2180.4221 5.2C  9.4%0
250.000 2586.5839 2175.7718 4.27 - 9:487
255,000 2583.4362 2172.0307 3.34 . .9.464
260.0C0 2581.C6591  2169.2021 2.40 ‘9u 482
265.000 2579.4543  2167.2893 1.47  9.481
270.000 257846227  2166.2939 .53 . 9,460
275.000 2578.5649 2166.2170  ~.41 > 9,460
280.000 2579.2809 2167.0587 -1.34 - 9.461
285.000 2580.7702 2168.8180  =2.28 9,462
290.000 2583.0318 2171.4932 ~3.22  .9.464
295.000 2586.0642 2175.0814 -4.15 9,466
300.000 2589.8656 2179.5794 -5.08 9.469
305.000 2594.4332 2184.9822 -6.01 9.473
310.000 2599.7645 2191.2848 -6.93 9.477
315.000 2605.8556 2198.4806 -7.85 9.482
320,000 2612.7030 2206.5630 -8.77 9.488
325.000 2620.3017 2215.5233 -9.68 194494
330.000 2628.6472  2225.3536 -10.59 9.500
335.000 2637.733C 2236.0432 -11.49° - 9.508
340.000 2647.5530  2247.5818 -12.38  9.515
345.000 2658.0974  2259.9551 -13.27 ~ - 9.523
350.000 2273.1475

2669.3549

-14.15

99,532




D5-15481-1

TABLE 8-VII INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S~1C EXPENDED-STAGE TRAJECTCRY
(81 ~DEGREES LAUNCH AZIMUTH)
(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2
360.000 2693.9119 2301.8721 -15.8€9 9.544
365.000 2707.1104 2317.2937 ~16.15 9.544%
370.000 2720.77¢3 2333.,2689 -17.60 . 94534
375.000 2734.6900C 2349.5730 -18.44 9.501
380.000 2748.4275 2365.7769 ~-19.27 9.428
385.000 2761.1996 2381.0861 -20.C9 9.286
390.000 2771.5687 2394.0578 -20.90 9.049
395,000 2776.9167 2402.0679 -21.70 8.763
400.000 2772.4314 240042970 -22.48 8.858
405,000 2748.6635 2379.2843 -23.23 11.256
410,000 2683.9091 2317.2965 -23.94 20.545
415,000 2536.8953 2172.9900 -24.53 40.855
420,000 2255.1176 1893.7109 -24.89 68.956
425.000 1839.6138 148C.2828 -24.81 84.718
430,000 1404.3327 1046.6346 -24.16 73.670
435,000 10€5.9553 709.9661 -23.06 S51.324
440,000 841.2217 487.8525 -21.84 33.E51
445,000 697.3585 348.0720 -20.70 21434
450.000 6C7.2381 263.9780 -19.89 12306
455,000 559.0657 225.5041 -20.07 6.692
460.000 529.9894 207.6383 -20.73 4.871
465.000 508.3388 1963500 -21.29 3.785
470.000 491.0726 187.5414 -21.4¢C 2.989
475.0C0 477.1880 180.0734  -21.68 2.384
480.000 465.8993 173.0770 -21.53 1.975
485.000 456.7C096 166.2879 ~21.2C 1.655
490,000 449.3412 159.8557 =-20.176 14405
495.000 443,4836 153.8416 —-20.26 14212
500.000 438.8367 148.2484 -19.72 1.064
505.000 435.1376 143.0499 ~19.18 «950
510.000 432.1681 138.2091 -18.65 .861
515.000 429.7560 133.6913  -18.12 . 790
520.000 427.7535 129.4193 ~17.61 .« 758
525.000 42640318 125.2706  -17.10 <721
530.000 424.5507 121.3287 -16.61 . = ..6T5
535.000 423.2718 117.6333  -16.14 = .626
540.000 422.1598 114.1936 715469 . o577
545.00C 421.1868 111.0088 ~-15.28 . - .530
550.00C 420.3311 108.0747 -14.90° 7 <484
554,581 419.6525 105.6627 454

- SPLASH

8-19

~14.58 -




TABLE 8e-VvIIi

SEP

TIMF
SEC

159,329
160,329
165.000
170.C€00
175.000
180.000
185,000
190.C00
195.000
200.000
205.000
210.000
215,000
220.000
225.000
230.000
?35.000
240,000
245,000
250,000
755.000
260,000
265,000
270.000
275.000
280,000
285,000
290.000
295,000
300.C00
305.000
310.000
315.000
320.000
325.000
330.000
335.000
240.000
345.000
350.000
355.000

n5-1§%81-1

X
M

€436273.428
€437172,813
6441241.938
6445360.688
64457374125
6452873.063
6456269.1¢F
€459426.438
64662344,638
6465025.250
€467467.50C
6469672.125
€471639.125
64713368.,817%
6474861.500
64T€117.18F¢
6477136.12F
6477918,50C
€478464.375
64T8T73.93¢
6478847,188
6478684,313
6478285,37%
6477650.375
6476779.438

€4T5672.563

6414329.813

6472751 .,063

€470936,.50C
€468885.875
6466599.375
€464076.750
6461318.125
6458323.188
6455092.125
6451624.50C
6447920.563
6443979.8132
6439802.37%
6435387.875

6430736.500

VEHICLE POSTVION COORDINATES -
EXPFNDED-STAGE TRAJFCTORY
(31 -NDEGREES LAUNCH A7 IMUTH)

Y
M

27695.350
27755.,961
28038,4/52
28340.554%
28641.700
28942,109
29241.748
29540.631
29838.726
30136.047
30432.560
30728.280
31023.172
31317.252
31610.485
31902.885
32194.418
32485.099
32774.894
33063.815
33351.832
33638.954
33925.150
34210.434
344944770
34778.172
35060.608
35342.089
35622.583
35902.101
36180.611
36458. 124
36734.607
37010.073
37284.488
37557.862
37830.164
38101.404
38371.549
38640.609

389084551

S-iIcC

Zz
M

150519.789
153149,193
165415.852
178528.506
191627.137
204715.637
217794,201
230864.30C1
243924 ,.865
256976.686
270018.352
283050.500
296071.648
309082, 387
322081.223
335068.728
348043.438
361005. 891
373954.607
386890.133
399811.000
412717. 766
42560R.5938
438485.078
451344691
464188.,728
477014.504
489823.7T70
'502614..633
515387.641
528141.281
540876.109
553590.633
‘566285,.383
578958, 867
591611.586
604 2427063
616850.7189
629436.,242
641998 .,883
~684537..:133



. N5-15481-1

TABLF B-VvIIl1 VEHICLF POSITICN COORDINATES - S—iC
FXPENDED~STAGF TRAJECTORY

(81 ~DEGREES LAUNCH AZIMUTH)

46864.488

(CONTINUED)

TIMF X Y Z

SEC M M M
360.000 6425847.688 39175.384  667051.305
265.000 6420721.875 39441.073 679539.547
370.000 6415358.68¢8 39705.¢€23  692001.578
375.000 €405759.250 39968.992 704434.461
380. 000 64039244250 40231.171 716835.906
285,000 €397856.928 40492.095 729199, 164
290. 000 6391562.500 40751.705 741514.898
295,000 6385052.428 41009.846 753763.602
400.000 €378347.438 41266.296  765612,875
405.000 €371488.812 41520.593 777900.797
410.000 6364560.500 41771.871 789607.519
415.000 6357741.250 42018.291 800787.242
. 420.000 €351363.750 42256.573 811003.258
425.000 €345882.750 42482.389 819696. 258
430.000 €341600.562 42693.258 826559.172
435,000 €338432,313 42R90. 652 831802.211
440.000 6336068.75¢ 43078.167 835894. 180
445,000 €334226.313 43258.950  839237.359
450.000 6332712.12¢ 43435.187  842099.977
455,000 €331372.625 43608.313  844669.203
4604000 €330095.563 = 43779.33a 847063.375
465.000 €328851.375 43948.675 843332.875
470.000 6327635.938  44116.636  851507.742
475.000 €326450.438 442R3.444  853610.234
480.000 6325796.12¢ 44449,309 855658.414
485,000 €324174.750 44614.376  B857666.305
490.000 €323086.313 . 44778.784  B59645.250
495.000 €322029.375 44942.616  851603.695
500.000 €321001.813 45105.956  R63548.266
505,000 63200014562 452684841 865483.531
510.000 £315026.438 45431.325  B67413.086
5154000 6318074.5672 65593,419 869339.203
520,000 6317144.313 45755.157 871263, 742
525.0C0 €316234.75C 45916.540 873187.781
530.000 6315344, 875 46077.589  875112.297
535,000 6314473.50C 462384299 877037.633
| 540.000 6313619.312 46398.684  B878964.219
5454000 6312781.062 - 46558.730  880R92.031
. 550.0C0 6311957.375 467184450 882821.266

SPLASH  554.581 €311214.438

884589.%38



TABLE

8-1Xx

TIME
SEC

159,229
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
750,000
255.000
260.000
765,000
270.000
215.000
280.000
285.000
?90.000
7?95, 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

N5-15481~1

VFHICLE VELNCITY COMPONENTS - S-IC
EXPENDED STAGF TRAJECTORY

(81 ~DEGREES LAUNCH AZ IMUTH)

xnovy
M/SEC

904, 35¢
894,327
848.134
799.448
751.195
703.183
6554323
607.561
559,875
512.248
464.67¢
417.151
369.672
3224231
274.830
227,462
180.127
132.818
8545317
38,277
“8.962
~56.18¢
-103.393
=150.592
-197.781
—244,966
=-292.141
=339,331
-386.5,6
~433,709

. =480490S

~528.123
=575+ 35C
~622.5%1
-669.862
-717.153
~764.467
~811.811
~-859.183
-9060587
=954.017

Yynor
M/SFC

60620
60.590
60,453
60.305
60.156
60.005
59.853
59.698
59.542
59.384
59.224
59.062
58.898
58.732
58.564

'58.394

58.222
58.048

57.872.
57.694.
57.514 .

57.332
57.148

560962

56.774
56.584%
564392

56.198

56002
55.803
55.603
55400
55.195
54.988
54.779

54.568

544355
54.139
53.921
53,701
53.478

007
M/SFC

2629.766
2628.540
2624.149
2620.996

1 2618.652

2616.682
2614,.862
2613.072
2611.249
2609,362
2607.396
26054345
2603,205
2600.974
2598,652
2596.237
2593,731
2591.132

75884441

25855657
2582.180
2579.411
2576748
2573,591
25704342
2566,998
2563,561
2560.029
25564403
2552.682
2548,866
2544.954
2540.946
2536.842
2532.640
2528. 340
2523.940
2519.438
2514.,832

”510.114
2505,272



TABLF 8-]Xx

SPLASH

TIME
SEC

260. 000
365.000
2710.000
375.000
380.000
285.000
390.000
395.0C0
400.000
405,000
410.000
415.000
420.000
425.000
430.000
435.000
440.000
445.000
450.0C0
455.000

450.000.

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
554.581

VEHICLE VFLOCITY

N5-15481-1

EXPENDED STAG

(81

~DEGREF
(CONTINUED)

Doy
M/SEC

~1001.465
-1048.906
-1096.28¢9
-1143.,508
-1190.35¢
=1236.42¢8
-1280.94¢
-1322.453
-1358.,201
-1382.658
-1382.915
-1333,662
-1200.787

‘9790714
=735, 70¢C
=-541.76¢
-412.506
-280.101
-259.698
=251.,732
=245.,976
~240.114
~234.024
-227.58¢
-2204,936

£ TRAJECTORY

~214,464

-2084.362
=202,6%4
=197.45$
~192,622
-188,147
-183.94¢
-179,867
-176.069
-172,500
-169.,193
"1660 145
=161.065

S LAUNCH AZIMUTH)

YDOTV
M/SEC

53.253
53.025
52.793
52.556
52.312
52.057
51.781
51.470
51.094
50.599
49.852
48.607
46. 546
43.680
40.713
38.364
36.740
35,640
34.893
34.397

34.025.

33.771
33.470
33.261
33,088

32,94

32.82)
32.715

. 32.621

32.536
32.457
32.383
32.312
32.243
32.176
32.109

32.043

31.977
31.910
31. 849

COMPONFNTS - S-JC

Inov
M/SEC

2500.279
2495.082
2489.576
2483.577
2476.724
2468,35]
2457.253
2441.257
2416.414
2375.047
2299.658
2157.504
1908.271
1556.416
1195.508
917.19%
732.218
613,201
35374647
493,975
465,148
443,584
427,087
414.530
405,181
398:354
393,491
390.119
387.851
3864389
13855503
385:023
384,827
384,838
384,977
385.191
385.443

- 3852709

385,975
3864202



TABLE 8-X

SEP

TIME
SEC

159.329
160.329
165.000
170.000
175.000
180.000
185.000
190.00¢C
195.0C0
200.000
205.000
210.000
215.00C
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

D5-15481-1

ALTITUDE, RANGE FROM CAPE KENNEDY,y GECDETIC

LATITUDE, AND LONGITUDE - $-IC EXPENDED-STAGE
(90 ~DEGREES LAUNCH AZIMUTH)

TRAJECTORY
ALTITUDE RANGE
M NMI
64844.5 47.2
€65807.1 48.4
70185.2 53.9
14659.7 59.7
78917.8 65.6
82961.3 T1.4
861791.0 17.2
90407.7 83.0
93811.3 88.8
97002.6 94.6
99981.5 100.4
102748.4 106.1
105303.5 111.9
107646.6 117.7
109778.3 123.5
111698.4 129.2
113407.2 135.0
114904.9 140.7
116191.3 146.5
117266.5 152.2
118131.0 158.0
118784.4 163.7
119226.8 169.4
119488,.4 175.2
119479.3 180.9
119289.0 186.7
11888840 192.4
118276.1 198.1
117453.2 203.9
116419.4 209.6
115174.5 215.4
113718.4 221.1
112051.2 226.9
110172.6 232.6
108C82.6 238.4
105780.9 244.2
103267.7 249.9
100542.5 25547
97605.4 261.5
94455.9 267.3
91C94.3 2713.1

LATITUDE
DEG

28.601
28.601
28.600
28.598
28.596
28.594
28.592
28.590
28.588
28.586
28,583
28.581
28.578
28.575
28.572
28.569
28.566
28.563
28.559
28.556
28.552
28.548
28.545
28.541
28.536
28.532
28.528
28.523
28.519
28.514
28.509
28.504
284499
28.494
28.488
28.483
28.477
‘28,4712
28.466
28.460
28.454

LCNGITUCE

1

DEG

-79.710
‘790688
~79.584
~79.473
~-79.363
~79.253
~79.143
-79.033
~78.923
-78.595
~78.376
-780267

-78 0049 .

~T7.941
-77.832

=T1.723
=T7+615
=T77<506
=T1<397

~TT289
~717<180
-T1:072

=765963

-716<855
~T16.T746
~76.638

~T76.529

"’76.420
~-76.312
-76.203

=76.094
~~75.985
-=75.876

-75.767
-75.658
~75+549

T1=754439



D5~15481-1

TABLE 8-x ALTITUCE, RANGE FROM CAPE KENNEDY, GECDETIC
' LATITUDE, AND LONGITUDE - s-~J¢C EXPENCED-STAGE
TRAJECTORY (90 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LCNGITULCE
SEC M NMI DEG DEG
360.000 87520.0 278.9 28.448 -75.330
365.000 83733.4 284.7 28.441 -715.220
370.000 719734.0 290.5 28,435 =75.111
375.000 15522.5 296.3 28.428 -75.001
380.000 71099.6 302.2 28.421 -74.891
385.000 66467.7 308.0 28.414 - ~T4.781
390.000 61630.6 313.8 28.408 ~T4.671
395.000 56597.3 319.7 28.400 ~74.561
400.000 51383.9 325.5 28.393 ~T4.452
405.000 46022.5 331.2 28.386 =T4.344
410.000 40579.6 336.8 28.379 -74.238
415.000 35196.9 342.1 28.372 -T4.138
420.000 30141.3 346.9 28.366 -14.047
425.000 2578645 350.9 28.360 -73.973
430.000 22393,.5 353.8 28.356 -73.918
435.000 19908.8 355.7 28.354 -73.882
440.000 18084.2 357.0 28.352 ~73.858 .
445.000 - 16686.8 357.8 28.351 =13.842
450.000 15557.6 358.4 28.350 ~73.832
455,000 14568.1 358.8 28.350 =73.824
460.000 13620.0 359.0 28.349 -73.819
465.000 12689.1 359.3 28.349 -=73481%
470.000 11774.9 359.4 284349 =73.812
475.000 10881.4 359.5 284348 =73.810
480.000 10C12.0 359.6 284348 "=73.808
485.000 - 9170.6 359.7 28.348 =73.807
490.000 8358.6 359.7 28.348 -73.806
495,000 1575.7 359.8 28.348 -73.806
500.000 6820.9 359.8 28.348 -73.805
505.000 6C92.5 359.8 28.348 ~73.805
510.000 5389.C 359.8 28.348 -73.805
515.000 4708.7 359.8 28.348 -13.805
520.000 4C50.4 359.8 28.348 -73.805
525.000 3413.1 359.8 284348 -73.805
530.000 2796.0 359.8 28.348 =73.804
535.000 2198.2 359.8 28.348 =13.804
540.000 1618.0 359.8 28.348 -73.804
545.000 1C54.6 359.8 28.348 ~-73.804
550.000 5065 359.8 284348 -73.804

SPLASH 554.740 ~el 359.8 =713.804

8-25

- 28.348



D5-15481-1

INERTIAL VELOCITY,

TABLE 8-X1 RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-1C EXPENDED-STAGE TRAJECTORY

(90 -DEGREES LAUNCH AZIMUTH)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/ SEC M/SEC DEG M/SEC2
SEP  159.329 2785.2809 2402.4606 20.32 10.137

160.329 2780.8783 2397.5356 20.15 10.063
165.000 2762.180¢C 2376.4339 19.38 5.828
170.000 2744.592¢ 235643427 18.55 9.699
175.00C 2728.6608 2337.9834 17.71 9.631
180.000 2713.9175 2320.8935 16.87 9.592
185.00C 2700.1314 2304.8467 16.C1 9.568
190.000 2¢87.1788 228947246 15.15 9.551
195.006 2675.0012 2275.4733 14.28 9.538
200.000 2663.5710 2262.0704 13.40 9.527
205,000 2652.8799 2249.5123 12.51 9.518
210.000 2642.9260 2237.8018 11.62 9.509
215.000 2633.,7122 222649462 10.72 9.502
220.000 2625.2413 2216.9527 9.82 9.495
225.000 2617.5179 2207.8301 8.91 9.489
230.000 2610.5457 2199.5855 7.99 9.483
235.000 2604.3289 2192.2271 7.C8 9.418
240.000 2598.8708 2185.7612 6.15 944713
245.000 2594.,1750 2180.1943 5.23 ‘9.470
250.000 2590.243 2175.5314 4.30 ‘94467
255.000 2587.0804 2171.7773 3.37 ‘94464
260,000 2584.6861 2168.9357 2.44 "9+462
265.000 2583.0627 2167.0094 1.5¢ 9.441
270.000 2582.2111 2166.0002 «57. 9.460
275.000 2582.1318 2165.9093 -« 37 9,460
280.000 2582.8251 2166.7367 —-le31 9.461
285.000 2584.29C1 2168.4814 ~2.24 9.462
290.000 2586.5263 2171.1419 -3.17 9.464
295.000 2589.5318 2174.7152 -4.11 9.466
300.000 2593.3051 2179.1979 -5.03 9.469
305.000 2597.8434 2184.5853 ~-5.96 9.473
310.000 2603.1441 2190.8723 -6.88 9.477
315.000 2609.2034 2198.0523 -7.80 9.482
320.000 2616.0178 2206.1187 ~-8.72 ' 9.487
325.000 2623.5824 2215.0629 -9.63 9.493
330.000 2631.8928 2224.8770 -10.53 9.500
335.000 2640.9425 2235,5503 ~-11.43 9.507
340,000 2650.7254 2247.0725 -12.33 9.5E5
345.000 2661.2320 2259.4295 -13.21 9.523
350.000 2672.4511 2272.6057 9.531

‘ll'o 09



TABLE 8-Xx1]

SPLASH

TIME
SEC

360.000
365.000
370.00¢C
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
465.00¢C
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
554,740

INERTIAL vgELD
FLIGHT-PATH

D5-15481~1

ANGLE,

CITY, RELATIV

$-1IC EXPENDED-STAGE TRAJECTCRY

(90 -DEGREES L
(CONTINUED)

VINERTIAL
M/SEC

2696.9316
2710.0943
2723.7290
2737.621¢
2751.3552
2764.1583
2774.6208
2780.1758
2776.1065
2753.2003
2690.2865
2546.7588
2269.8122
1857.24¢9
1420.2807
1078.0492
850.1734
704.3137
612.7358
563.5766
534.1597
512.3413
494.962C

480.9906

469.6439
460.406¢
453.0GC12
447.1162
442.450C
43857382
435.7614
433.345¢
431.3433
429.6235
428.1447
426.8684
425.7592
424.789C
423.9359
423.2398

VRELATIVE
M/SEC

2301.3009
2316.7112
2332.6804
2348.9886
2365.,2157
2380.5829
2393.6756
2401.9206
2400.5941
2380.4719
2320.3538
2179.5632
1905.1432
1494.6716
1059.3265
718.7470
493.4003
351.5224
265.8489
22642221
208.0526
156.6454
187.8082
18C.2879
173.2885
166.4906
160.0466
154.0195
148.4134
143.2032
138.3524
133.8254
129.5492
125.3954
121.4464
117.7431
114.295]
111.1023
108.1603
105.6699

8-27

AUNCH AZINLTH)

PATH ANG
DEG

-15.83
-16069
-17.54
-18.38
‘19021
°20.84
-21063
=22.41
-23.17
‘23087
°24047
'24.76
=24.11
‘23.01
°21078
-20062
‘19078
=-19.92
-20.56
‘21.12
_21043
‘21.51
=-21.37
“21005
=20.61
-20.11
-19.58
°19004
‘18051
-17099
“17048
‘16.97
~16.48
~16.01
-15.57
-15.16
“14.78
‘14046

E VELOCITY,
AND [INERT

INERTIAL ACC

M/SEC2

9.544
9.544
9.534
9.503
9.432
9.293
9.059
8.771
8.836
11.098
20.086
40.025
68.113
B4.642
74.33})
51.982
33.622
21.745
12.556
6.770
4.916
3.815
3.013
2.400
1.988
1.665
1.413
1.218
1.068
<954
.864
<792
<759
<676
<627
<579
.531
<485
<456

INERTIAL
IAL ACCELERATION -



TABLF 8-XT1

SFp

TIMF
SEC

159,329
1604329
165.000
170.0C0
175.000
180.000
185,000
190.000
195.000
200.000
205.000
210.000
215.000
220.0C0
225,000
230.000
235.000
240.000
245.000
2504000
255.000
2604000
265.000
270.c0C
275.000
Z80.000
285.0C0
290.000
295.000
300.000
305.000
210. 000
315.000
220.000
325.000
330.000
335,000
340.000
345.000
250,000
355,000

N5~15481-1

X
M

6436272,.75¢C
€437172.12¢%
6441241,18¢
6445360,000
6649236,375%
€452872.313
6456268.500
€455425.75¢C
€462344,25¢C
6465024,.62%
6467466.875
6469671 .500
6471638.563
€473368,315
6474861.063
6476116.8175
6477135.875
6477918,.37¢

. 6478464,313

6478T73.S3F
€478847.313
€478684.563
6478235.813
€477650.928
64T76780.18¢
6475673.50C
€414330.93¢
€472752.37¢
64T7C0938.,063
6468887, 688
€466601.438
6464079.063
64€1320.75C
6458326412°%
6455095,37%
6451628.,125%
6447924,500
6443984,.125
6439807.125
€435393,063
643C742.125

Y
M

17763.447
17760.939
17749.029
17735.931
17722.482
17708.687
17694.550
17680.074
17665.260
17650.109
17634 ,.624
17618.804
17602.652
175864167
17569, 350
17552.202
17534.726
175164919

17498, 785
17480.322

17461.534
17442.418

17422.978
17403,2112

17383.125

17362, 712
17341.978
173720.921
17299, 544
17277.84S
17255.828
17233,490
17210.834
17187.860
17164.569
17140.959
17117.035
17092.793
17068.237
17043, 365
17018.177

VEHICLF POSITICON CONRDINATES - S-1IC
EXPENDED-STAGE TRAJECTORY
(90 -DEGREES LAUNCH A7 IMUTH)

4
M

154069.7¢0
156733.773
169021.9232
182157.539
195279.053
208390, 255
221491,645
234584,287
247667.%504
260741.795
273805.844
2865860,281
299903, €25
312936, 477
325657.33?2
338966.773
351963.13C5%
364947.504
-377917.859
390874 .,953
+403877.281
416745.414
~§293657:852

452555.156
455435,.826
468300, 445
-481147.488
493977:523
506789.0%)
519882621
532356.724
5451114922
557846703
570561.6C2
5832554125
595927.789
. 608578.102
621206.555%
633611.633
646393,805
658951.477



N5-1548)-]1

TARLE g-xr17p VEHICLE POSITICN CONRDINATES - S-1¢

EXPENDED-STAGE TRAJFCTORY
(90 -DEGRFES LAUNCH A7 IMUTH)

(CONTINUED)
TIME X Y Y4
SEC M M M
360. 000 6425853,812 16992,672 671484.969
365.000 €420728.428 16966.849 683992 ,422
270.000 6415365,8]12 16940, 699 696473.594
375.000 €4C9766.750 16914,.212 708975,578
38n0.c00 €403932,18¢ 16887.361 7121346.156
385.000 6397865.250 16860, 096 713377°8.664
390.000 6391570.875 16832,132> 746063.949
295,000 6385060.413g 16803.361 75R332,.945
400. 000 €378354,.1¢8 16774.374 770503.85>
405,000 €371492,50¢C 16743,23¢ 782516.00R
410.000 €364557,37% 16709.172 794 252,420
415,000 6357723,.625 16669.548 805472.539
420.0C0 635)318,.688 16619,.515 815746,227
425,000 6345796.87¢ 16552, 607 824513,¢€48
430.000 €341470,.812 16464.805 831452,.649
435,000 €338267.562 16357.973 336759.570
440,000 €335879,.812 16237.234 840900, 445
445.000 €334021.062 16107.207 844282,031
4%0.000 €332495,93g 15971.016 R4T 176,242
4'55.,000 €331150.250 15830.929 849772.016
460.000 €325869,.063 15688,423 852190.313
“46%.000 6328621,125% 15544,123 B54482,7%50
“470.000 €327401, 93¢ 15398,352 856£79.734
475.000 €326212.688 15251.1360 8583803.677
480.000 6325054.562 15103.362 860872,750
485,000 €323929,3]12 14954,501 862901.078
490,000 6322837.00¢C 14804.904 864900,117
495.000 6321776.313 14654.685 B66878.375
500.000 €320745, 063 14503.913 868842.51¢6
505.000 €315741.125 14352,661 870797.188
510.000 6318762.438 14200.961 RT12745,.99>
515.000 6317807.063 14048, 859 B74691,.250
520.000 6316873,312 13894, 366 876634,.836
525.000 €315960,250 13743.511 878577.824
530.000 €315066.93¢ 13590,292 8R0O521.219
535.000 €3141972,.188 13436.730 882465, 367
540,000 6313334,.625 13282.817 884410.719
545,000 6312493,00¢C 13128.568 886357.234
. 550+ 000 €311666.000 12973.975 888305.109
SPLASH 554,740 €310894 438

8-29

12827.121

890152.703




TABLE 8~XTII

SEP

TIMF
SEC

159.329
160.329
165.000
1J70.000
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
€75.000
280.000
285.000
?90.000
295.000
200.000
305.000
210.000
315.000
220.000
325.000
330.000
335,000
340.000
345.000
350.000
355.000

D5-15481-1

xDov
M/SEC

904.34$
894,321
848.131
799,447
751.19%
703,185
655,326
607.564
559.880
512.254
464,684
417.160
369,682
322.242
274.843
227,477
180,143
132.837
85.558
38.300
'8.937
‘56.158
-103.3¢64
-150.560
“19707#6
=-244,92¢
-292.107
~339,2728¢
-3860476
~433.659
-480,856
=-5728.067
~-575.291
~622.534
~-669.765
°7170081
-7640392
-811.732
-859, 096
~906.49%
-953.925

YDOT
M/SEC

-?.515
-2.584
-2.725
-20793
~2.861
-2.929
-3.064
‘3.131
-3.197
‘3.264
-3.330
~3.396
‘3.462
~-3.528
-30594
‘3.660
~3.725
‘3.790
~3.856
‘3.921
°4.050
-4'115
-4.)?9
~4.243
-4+308
-‘0436
~4.499
~4+563
~4.627
-4.690
-4.753
“4.817
'4:880
-4'943
~5. 006
‘5.069

VEHICLE VFLOCITY COMPONENTS - S-IC
EXPENDED STAGF TRAJFCTORY
(90 —~DEGRFES LAUNGCH A7 IMUTH)

007
M/SEC

2634,376
2¢633,148
2628, 746
2625.579
2623,221
2621.235%
2619.399
2617.592
2615.752
2613,847
2611.8¢4
2609.794
2607.636
2605.387
2603.046
2600.614
2598.089
2595,471
2592.761
2589.958
75874062

2584.073

25805991
2577.815%

2574 .546

2571.182
?567.725
2564.173
2560.527
?2556.785
2552.949
?2549.016
2544,988
2540.862
2536‘639
2532.317
2527‘89&
2523.373
2518.746

2514.007

2509.144



TABLE 8-XIIT

SPLASH

TIME
SEC

260.000
265.000
370.000
275.000
380.000
385.000
390.000
3195.000
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
$50.0C0
554.1740

0D5-15481-1

VEHICLE VELOCITY COMPUNENTS ~ S-

FXPENDED STAGF TRAJECTORY
{90 -DEGREFS LAUNCH AZTIMUTH)

(CONTINUED)

X007
M/SEC

-1001.370
-1048.8¢¢
'10960191
=1143,.415%
=-1190.28¢C
-1236.381
-1280.9¢4
-1322.56¢
-1358.561
-1383.548
-1384,.88C
-1337.701
-=1207. 791
-988. 648
~743.814
~547.634
~4164422
~332.866
-281.7%3
=260, 5%¢
-252.497
~246.722
-240. 867
=?234.78¢
“228:357
=221.70¢
=215.225%
-209.11¢
-203.426
~193.334
—-188. 846
~184.64¢
‘180.590
'176.756
~-173.17¢
-169.865%
-166-810
-164.,008
-161.651

Ynorv
M/SEC

-5.133
-5.197
‘5.263
-5.333
-5.409
-5.500
‘5.616
-60034
-6.461
-70249
-8. 764
~110485
-]5.440
~-19.623
=22.542
—?50208
=?26.,709
-284290
~28.695
-29-017

-29.283
-29_806

e AN,

=29 692
-29.850
-29.985
-30010?
=30.204
=30.7297
~304381
=30 460
=30.535
-30.608
-30.678
‘30.748
-30.816
~30. 884
“30.952
'310015

IC

mneT
M/SEC

2504,.,131
498,917
2493,13g69
?487.397
2480.55¢6
2472.226
2461.224
2445,420
2420.942
2380.308
2306.446
2167.132
1621.759
1572.152
1209.774
923.311
740.778
620,117
543,393
498,905
469, 839
448,085
431.408
418.760
409.313
402,405
297.479
394,055
191,748
3904254
389,342
388,840
38R.626
388.622
388,747
388,947
389,188
389.4413
389,698
389.922



D5-15481-1

TABLE 8-X1V ALTITUCEs RANGE FROM CAPE KENNEDY, GECDETIC
LATITUDE, AND LONGITUDE - S-IC EXPENCED-STAGE
TRAJECTCRY (99 -~DEGREES LAUNCH AZIMUTH)

TIME ALTITUDE RANGE LATITUDE LCNGITUCE
SEC M NMI DEG DEG
SEP 159.329 €4834.1 4T7.2 28.4717 ~79.723
160.329 €5796.2 48.4 28.473 -79.701
165.00G0 70172.6 53.9 28.458 ~79.599
170.000 T14€45.3 59.7 28.441 ~79.490
175.000 78901.4 65.5 28.423 -79.381
180.0C0 82G542.9 T1.4 28.406 -79.273
185.000 86770.4 17.2 28.389 ~79.165
190.000 9C384.9 83.0 28.372 -79.057
195.000 93786.3 88.8 28.354 -78.949
200.00C G6975.2 94.6 28.337 ~78.842
205.000 $9951.6 100. 4 28.319 ~-78.734
210.000 1€2716.0 106.1 28.301 ~78.627
215.000 1C5268.3 111.9 28.283 -78.520
220,000 107608.8 117.7 28.265 -78.413
225.000 1C9737.6 123.4 28.247 -78.306
230.000 111654.8 129.2 28.229 -78.199
235.000 113360.6 135.0 28.211 ~78.093
240.000 114855.1 140.7 28.192 -77.986
245.000 116138.4 146.5 28.174 -77.880
250.000 117210.5 152.2 28.155 -711JT74
255.000 118071.4 157.9 28.137 ~TT1.667
260.000 118721.4 163.7 28.118 ~-T771.561
265.000 119160.4 169.4 28.099 ~T77.455
270.00¢0 119388.4 175.2 28.08¢ ~717349
275.000 119405.4 18C.9 28.061 ~T1<243
280.000 119211.5 18647 28.041 -77.137
285.000 11880646 192.4 - 28.022 -717.,031
290.000 11819C0.8 198.1 28.002 ~16.925
295.000 117363.6 203.9 27.983 ~16.819
305.000 115076.6 215.4 27.943 ~-76.608
310.000 113€16.3 221.1 27.923 -T76.502
315.000 111944.6 226.9 27.903 -76.396
320.000 110C61.5 232.6 27.883 ~76.290
325.000 107966.8 238.4 2T.862 ~-76.184
330.000 105660.6 244.2 27.842 ~-76.078
335.000 103142.5 249.9 27.821 -75.972
340.000 100412.3 255.7 . 27.801 -75.866
345,000 97470.4 261.5 27.780 ~75.760
350.000 94315.8 267.3 27.759 - =T15.654%
355.000 90949.2 273.1 27.738 - =75.548

8-32



D5-15481~1

TABLE 8-x1v ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - s-I¢C EXPENCED-STAGE
TRAJECTORY (99 —DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LONGITUCE
SEC M NMI DEG DEG
360.000 87369.6 278.9 27.716 =75.441
365.000 83577.5 284.7 27.695 ~75.335
370.000 79572.7 290.5 27.673 -75.228
385.000 66290.0 308.0 27.608 ~74.908
390.000 61447.6 313.9 27.586 ~T74.802
395.000 56409.2 319.7 27.564 =-T74.695
405.000 45827.6 331.2 27.519 ~T4.485
415.000 35C10.1 342.1 27.477 ~-T4.286
420.000 29973.9 346.9 27.459 -74.199
425.000 25650.8 350.8 27.443 ~74.128
430.000 22293,2 353.7 27.432 -74.075
435.000 19836.3 355.6 27.425 -T74.040
440.000 18030.3 356.9 27.420 -74.018 -
445.000 16644.4 357.7 27.417 -74.003
450.000 15522.3 358.2 27.414 ~-73.993
455,000 14535,.3 358.6 27.413 -73.986
460,000 13588.1 358.9 27.412 -73.981
465.000 12657.6 359.1 27.411 =713.977
470.000 11744.0 359.3 27.410 ~-713.974
475.000 10851.3 359.4% 27.410 ~13.972
480.000 9982.8 359.5 27.410 ~713.971
485.000 9142.5 359.5 27.4C9 =73.969
490.000 8331.5 359.6 27.409 ~713.969
495,000 1549,7 359.6 27.409 -73.968
500.000 6795.6 359.6 27.409 -713.968
505.000 6C68.2 359.6 27.409 -73.967
510.000 5365.5 359.7 27.409 =73.967
515.000 4686.1 359.7 27.409 -73.967
520.000 4028.4 359.7 27.409 =-13.967
525.000 3391.8 359.7 27.409 =73.967
530.000 2775.5 359.7 27409 =73.967
535.000 2178.2 359.7 27409 ~73.967
540.000 1598.7 359.7 27.409 =-73.967
545.000 1035.9 359.7 27.409 -13.967
550.000 48842 359.7 27.409 =-713.967

SPLASH 554,572 ~e1 359.7 27.409 -13.967

8-33



D5-15481-1

TABLE 8~XV INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S-IC EXPENDED-STAGE TRAJECTORY
(99 —DEGREES LAUNCH AZIMUTH)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/ SEC DEG M/SEC2
SEP 159.329 2781.0313 2402.5525 20.36 10.138
160.329 2776.6217 2397.6276 20.20 10.064
165.000 2757.8929 2376.5278 19.43 9.829
170.000 2740.2755 2356.4415 18.6C 9.699
175.000 2724.3160 2338.0889 17.76 9.631
180.000 27C9.5470 2321.0071 16.91 9.592
185.000 2695.7368 2304.9697 16.05 9.568
190.000 2682.7618 2289.8576 15.18 9.551
195.000 2670.5632 2275.6172 14.31 9.538
200,000 2659.1136 2262.2256 13.43 9.527
205.000 2648.4045 2249.6794 12.54 9.518
‘ 210.000 2638.434C 2237.9812 11.65 9.509
215.000 2629.2051 2227.1384 10.75 9.502
220.000 2620.7206 2217.1581 9.84 9.495
225.000 2612.9852 2208.0491 8.93 9.489
230.000 2606.0025 2199.8186 8.02 9.483
235.000 2599.7768 2192.4746 7.10 9.478
240,000 2594.3114 2186.0234 6.17 9.474
245.000 2589.6100 2180.4716 5.24 9.470
250.000 2585.6750 2175.8241 4.31 9.467
255.000 2582.5091 2172.0858 3.38 9.464
260.000 2580.1142 2169.2601 2.44 9.462
265.00C 2578.4513 2167.3501 i.51 S.461
270.000 2577.6431 2166.3575 «57 3.460
275.000 2577.5684 2166.2832 ~e37 9.460
280.000 2578.2678 2167.1276 -1.30 9.461
285.000 2579.7408 2168.8894 -2.24 9.462
290.000 2581.9865 2171.5671 -3.18 9.464
295.000 2585.0034 2175.1578 -4.11 9.466
300.000 2588.7897 2179.6582 -5.04 9.469
305.000 2593.3426 2185.0632 -5.97 9.473
310.000 2598.6595 2191.3680 -6.89 9.477
315.000 2604.7365 2198.5656 ~T7.82 9.482
320.000 2611.5703 2206.6498 -8.173 9.487
325.000 2619.1558 2215.6120 ~9.65 9.493
330.000 2627.4885 2225.4438 -10.55 9.500
. 335.000 2636.5620 223641349 ~11.45 9.507
340.000 2646.3699 2247.6748 ~12.35 9.515
345.000 2656.9028 2260.0493 -13.24 9.523
350.000 2668.1492 2273.2426 -14.12 794531 -



D5-15481~-1

TABLE 8-XV INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

S-1C EXPENDED-STAGE TRAJECTORY

(99 ~DEGREES LAUNCH AZIMUTH)

(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

SEC M/SEC M/SEC DEG M/ SEC2
360.000 2692.6849 2301.9685 -15.86 9.544
365.000 2705.873C 2317.3900 -16.72 9.544
370.000 2719.5286 2333.3645 ~17.57 9.533
375.000 2733.4315 2349.6667 -18.41 9.501
380.000 2747.1571 2365.8666 ~-19.24 9.428
385.000 2759.9151 2381.1683 -20.C6 9.286
390.000 2770.2656 2394.1259 ~20.87 9.049
395.000 2775.5868 2402.1103 -21.67 8.763
400.000 2771.0591 2400.2924 ~22.45 8.863
405.000 2747.2141 2379.1872 -23.21 11.276
410.000 2682.3062 2317.0074 -23.91 20.597
415.000 2535.0243 2172.3421 =24.50 40.944
420.000 2252.9568 1892.5700 -24.86 69.045
425.000 1837.5641 1478.8421 -24.18 84.729
430.000 1403.1462 1045.3657 -24.12 713.607
435.000 1066.0860 709.0839 -23.C1 51.262
440.000 842.71C9 487.2918 -21.76 33.106
445.000 7C0.0761 347.7193 -20.59 21.407
450.000 611.0007 263.7831 -19.73 12.284
455.000 563.5746 225.4257 -19.89 6.688
460.000 534.9345 207.5895 -20.52 4.871
465.000 513.6578 196.3121 -21.05 3.786
470000 456.7078 187.5287 -Z2i.34% 2.991
475.000 483.0896 180.0440 -21.39 2.386
480.000 472.0231 173.0479 -21.23 1.977
485.000 463.0181 166.2603 -20.89 1.656
490.000 455.7995 159.8299 =20.45 1.406
495.000 450.0612 153.8178 ~19.94 1.213
500.000 445.5080 148.2255 ~19.41 1.064
505.000 441.8826 143.0283 -18.87 «950
510.000 438.9712 138.1894 -18.34 «861
515.000 436.6049 133.6730 -17.83 - 789
520.000 434.6390 129.4018 -17.32 «758
525.000 432.9477 125.2537 -16.82 <721
530.000 431.492C 121.3127 -16.33 «674
535.000 430.2344 117.6183 -15.87 «625
540.000 429.1405 114.1795 -15.43 «577
545.000 428.1830 110.9957 -15.02 «529
550.000 427.3405 1C8.0622 ~14.65 <483
SPLASH 554,572 426.6735 105.6552 ~14.34 «453

8-35



D5-15481-1

TABLF 8-xvi VFHICLF POSITION COORDINATES - s-JC
FXPFNDED-STAGE TRAJECTORY

(99 —-DEGREFS LAUNCH AZIMUTH)

TINF X Y 7
SFC M M M
SEP 159,329 €436273,5¢3 7393,781 156082.490
160,329 6437172.938 73284209 158711.189
165,000 €441242,0¢2 7021.963 170974,49>
170.000 €445360.875 6694.157 184083, 449
175.000 €449237,312 6366.412 197178.279
180.000 €452873,312 6038,721 210262.867
185.000 6456269,.438 5711.126 223337.414
190.000 €45%426,750 5383,.615 236403.393
195,000 64€2345,312 5056.226 249459,729
200.000 6465025, 68F 4728.945 262507.211
205,000 6467468.00C 4401.812 275544, 445
<10.000 €469672.62¢ 4074.810 ?RR572.047
215.000 €471639,.68¢ 3747.979 3015848.547
220,000 6473369,.562 3421.303 314594,.53
225,000 €474862,25¢C 3094.820 327588.516
730.000 64761184063 2768,515 340571.066
235.000 6477137.125 2442.427 353540.699
240,000 €6477919,.5¢62 2116.540 366497.984
245,000 6478465,5¢2 1790.891 379441.424
250. 000 6478775.250 1465, 468 392371.586
?55.000 6478848,62¢% 1140.307 405286.980
260.000 6478685,93¢ 815.393 418188.174
265,000 6478287.125 490. 765 431073.676
270.000 6477652.312 166.407 443944 0735
275,000 6476781.562 =157.643 456797.770
780.000 6475674.8715 -481. 399 469635,.426
285.000 6474332,313 -804.824 4R2455,523
290,000 6472753.812 -1127.931 4952584605
295,000 €470939,438 -1450.684 508043.184
300.000 6468889.0¢3 =-1773.096 520809.80%
305.000 €466602.813 =2095.131 533556.961
210.000 6464080.43¢ =2416.800 5460285.211
315.000 6461322,12% -2738.068 558993, 055
220.000 6458327.50C -3058. 948 571681.016
325.000 €455096.68F =3379.403 584347.609
330.000 6451629,438 =3699, 445 596993, 135>
335.000 6447925,.813 -4019.038 609616.750
240.000 €443985,37¢ -4338.195 62?2 218.2497
245.000 6439808.375 ~4656,879 634796, 469
350,000 6435394,25¢ -4975.,103 647351.742
355.000 €430743,250 =-5292.831 659882.523

8-36



TABLE g-xvI

SPLASH

TIMF
SFC

360,000
265.000
270.000
275.000
280.000
385.000
390.000
195.000
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
575.000
530. 000
535.000
5404000
545.000
550,000
5544572

nsThsael-l

(99 -DEGRFES
(CONTINUED) ‘

X
M

6425854,813
6420729.438
€415366,75¢C
640S9767,75¢C
€403933,25¢
6397866.438
6391572,5¢3
6385063,188
€378358,87¢
6371501.188
€364574,188
6357757.000
6351382.812
€345906,.375
€3416728.750
€338464.125
6336102 ,.938
¢334262.00¢C
6332748.813
6331409, 688
€330132.813
6328888,750
€327673,.31¢%
€326487. 938
£325333, 688
6324212.375
6323123.87¢%
€322066,.,928
€321039,.313
€320039,0(¢C
6319063.813
6318111.8175
€317181.5C0
6316271.813
6315381.813
€314510.250
6313655,.875
6312817.438
€311993,.500
6311251.938

VFHICLF POSITICN
EXPENDED-STAG

CONRDINATFS -

F TRAJFCTNRY

LAUNCH AZIMUTH)

8-37

Y
M

-5610.077
=-59264 809
-6243, 047

-6558.773
~-6874.034

~7188.861

-7503.395

-8132. 679
-8767.697

~9431, 741

~=9791.867
-10179.065
-10590.413
=-11019.316
-11459.783
-11907.823
=12360. 443
-12815,.7056
-13272.833
=13731.497
-14191.409
~14652.406
~15114.293
~15576.978
=16040.314
=16504,251
~16968.684
-17433.597
-17898.916
=-18364.649
-18830.743
~19297.222
~-19764.039
-20231.223
-20698.730
~21166.592
~21594,643

S-I¢C

4
M

672389.133
634869.703
697323, 961
709748.949
722142.438
734497.594
746805.078
759045.344
771185,¢53
783164.828
794861.867
806030, 680
R16233,961
B24912,453
831760.570
836990, 008
841069.719
844401.602
847253.500
849A812,391
£52196.367
854455, 67>
856620.313
851712,531
B6075N0,383
B67747.867
864716.336
866664219
868598,109
870522.602
B72441,273
874356.414
876 269.859
87818..695
880095, 906
882009.828
883924.89)
885841, 070
RB7T5R.555
889512.727



TABLF R=-XVTI

SFP

TIME
SFC

159,329
160,229
165,000
170.000
175,000
180,000
185.000
190.000
195,000
200.000
205.000
210.000
’15.000
220,000
225,000
730.000
235.000
240,000
245.000
?50.000
755.000
760.000
265.000
275,000
275.000
280.000
’85.000
290.000
295.000
300.000
305.000
310.000
315.000
320.000
325.000
330.0C0
335,000
340,000
345,000
350.000
355.000

N5-15481-1

X007
M/SEC

904+ 359
894,331
848,136
799.453
7514201
T03.190
6554331
607566
559, 88%
512.25$
464,686
417.1¢€°%
369. 687
322.248
274,848
227.401
180.148
132.841
85.562
38.3C4
-80933
-56.155
~103.3¢1
=15G557
-197.744
=2644.927
-292.106
-339,287

-386.469

~433,6€C
—4800858
-528. 066
=575.293
~-622.5317
-669.8C0
-T17. 087
-764.398
-811.729
-859.108
~-90645CS
-953,935

yoarv
M/SEC

~65.565
-65.563
=654529
-65.511
-65.491
-65.467
-65.442
-€65.414
-65.384
‘65.351
-654,316
-65.279
-65.240
=65+ 154
-65.108
~65.008
64, 899
—-0%e 851
-640781
-64.719
-64.654
-64.587

~644215
-64.134
-64.050
-63.876
-63..785
-63.596

VEHICIE VELCCITY COMPONENTS - S-IC
FXPENDED STAGF TRAJFCTORY

(99 —-DEGRFES LAUNCH A7 IMUTH)

noev
M/SEC

2679.C€3
262T7.832
2623.421
26204246
2617.88)
2615,889
7614.048
2612.237
26104393
608,485
2606.498
2€04,426
2602.265
2¢00.013
2597.670
2595,235%
2592.,708
7590.089
?587.377
2584,.573
25R1. €675
2578.685
2575.602

FETH L9278
. % coY& 7

7569,155
2565.792
7562334
2558.782
2555.136
2551,395
2547.559
7543,627
2539,600
2535.475
2531.253
25264933
?522.514
2517.992
25134366
?508.629
2503.767



TABLE 8-xvrIg

SPLASH

TIME
SFC

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
455.0C0
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

N5-15481-1

(99 ~DEGREES Launch A7 IMUTH)

(CONTINUED)

xnor Yoor ncry
M/ SEC M/SFC M/SEC
=-1001,.380 -63.398 248,754
-1048.817 =63,297 2493,537
=1096,16¢ -63.196 ?488.010
=1143,412 ~63.098 2481.990
-1190, 257 -63.006 2475.114
=1236,31¢ ~62.93}) 2466.716
~1280.82¢ - -67.888 2455,58¢
=1322.317 -62.909 2439,.549
-1358.038 =63.049 2414,648
~1382.442 =-63.422 2373.187
~1382.564 ~64.784 2297.622
=1333,.140 -66.133 2155,160
=1199,9g¢ =69.604 1905.519
~9784749 ~T4.698 1553,420
-734.857 ~80.056 1192.642
=541.207 ~84.265 914,622
~412.128 -87.106 729.880
~329.947 -88.963 611.005
=279.97¢C =90.158 ‘535.547
—259.654 =90.827 491<881
=?251.706 =91.255 ' 463.11)
—245.95%7 —91.589 441.544
=240, 0S¢ ~91.866 4255008
=234,013 ~92.097 412.470
-22T7.578 ~92.293 403.108
-220.9372 =92.462 396,265
~2)4.4¢% ~92. 606 1914385
~208.3¢8 ~92.730 A87.964
—202. 704 ~92.839 385,707
-197.472 ~92.936 384.224
=192, ¢4¢ =93.025 383.317
~188,16¢ =93, 106 382.815
-183,972 -93.183 382.599
~179.925 =93.758 382,583
=176, 101 -93.1330 382, 705
=172.534 =93.401 382,897
~169,22) =93.470 383,127
-166.18¢ =93.537 383,371
-163,394 -93.604 3B3.615

~161.116 ~93.663

383.822



D5-15481-1

TABLE 8-XxVIIl ALTITUDE,
LATITUDE,

TRAJECTORY

RANGE FROM CAPE KENNEDY, GEODETIC
AND LONGITUDE - S-IC EXPENDED-STAGE
(108-DEGREES LAUNCH AZIMUTH)

TIME ALTITUCE RANGE LATITUDE LCNGITUCE
SEC M NMI DEG DEG
SEP 159,329 64803,.3 47.2 284355 -79.758
165.000 7013641 53.9 28.319 ~79.639
170.000 74€03,.3 59.7 28.287 ~79.534
175.000 78853.8 65.6 284255 =79.430
180.000 82889.5 Tle4 28.223 -79.326
185.000 86710.7 17.2 28.191 ~79.223
190.000 90318.7 83.0 28.159 -79.120
200.000 96895, 4 94,6 28.094 ~78.913
205.000 99864.6 100.4 28.062 ~78.811
210.000 102621.4 106.2 28.030 -78.708
215.000 105166.2 111.9 27.997 -78.606
220.000 107498.7 117.7 27.964 -78.504
225.000 1C9619.4 123.5 27.932 -718.402
230.000 111528.1 129.2 27.899 ~78.300
235,000 113225.3 135.0 27.866 ~-78.198
240.000 114710.5 140.7 27.833 -78.096
245,000 115984.9 146.5 27.800 ~-17.995
250.000 117047.6 152,2 27.767 . -77.893
255.000 117898.9 158.0 27.733 =17.792
260.000 118538.9 163.7 27.700 -77.691
265.000 118967.7 169.5 27.666 ~77.590
270.000 119185.4 175.2 27.633 =T17.489
275.000 119191.7‘ 181.0 27.599 ~-77.388
280.000 118986.5 186.7 27.565 -77.287
285.000 118570.8 192.4 27.531 -77.186
290.000 117943,.4 198.2 27.497 -77.086
295.000 117104.8 203.9 27.463 ~-76.985
300.000 116054.8 209.7 27.429 -16.884
305.000 1147935 215.4 27.395 -76.784
310.00¢C 113320.7 221.2 27.360 ~716.683
315.000 111636.2 227.0 27326 ~16.582
320.000 1€9740.1 232.7 27.291 -16.482
325.000 107632.2 238.5 27.256 -T76.381
330.000 105312.4 244.3 27.221 -76.281
335.000 102780.6 250.0 27.186 -76.180
340.000 1C0C36.4 255.8 27.151 ~-76.080
345,000 97080.1 261.6 27.116 ~75.979
350.000 93911.0 267.4 27.080 ~-75.878
355.000 90529.4 273.2 27.045 -75.778



TABLE 8-XVIII

. 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
430.000
435.000
440.000
445,000
450.000
455.000
466.000
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
554,087

ALTITUCE, RANGE FRrop CAPE KENNEDY
LATITUDE, anp LONGITUDE - s-c gy
TRAJECTORY (108-DEGREES
(CONTINUED)

ALTITUDE RANGE LATITuDE
M NMI DEG
86934,9 279.0 27.C09
83127.4 284.8 26,973
79107.2 290.6 26.937
74874.5 296.5 26,901
70430, 2 302.3 26.864
65777.1 308.2 26.823
60919, 3 314.0 26.791
5586647 319.8 26,755
50636, 325.6 26.719
45265.5 331.3 26,682
39826.0 336.9 26.647
344746 342.2 26.614
29497, 346.9 26.584
25267.7 350.7 26.560
22010.7 353.5 26.542
19632, 4 355.3 26.53¢
17877.9 356.5 26,523
16524, 8 357.3 26.518
15422, 357.8 26.514
144421 358.2 26.512
13496.9 358.5 26.510
12568.0 358.7 26.509
11656.2 358.8 26.508
10765,¢ 3585 26.507
9899.9 359.0 26.507
9062.2 359, 26.506
8254.2 359.1 26.506
7475.2 359,2 . 264506
6723.8 359,2 26,506
5998.9 359.2 26.506
5298.4 359.2 26.506
4621.2 359.2 26.506
3965.6 359.2 26.506
3331.1 359.2 26.506
2716.6 359.2 26.506
2121.1 359.2 26.506
15434 359.2 26.506
$82.1 359.2 26.506
436.C 359.2 26.506

0 359,2 26.506

D5-15481-)

8-41

PENDED~

LAUNCH AZIMUTH)

LONGITUCE
DEG

‘75. 677
~75.57¢6
-75.374
~75.273
=15.172
=75.072
°74097l
-74.871
~74.586
-74.505
-74.439
~74o 392
-7‘00360
=T4.339
~74.311
~74.306
~T4.303
=74.300
~74.298
~T4297
~14.296
~14.294
~74.294
‘74029‘
=74.293
~74.293
"'74 .293
~74.293
~74.293
~74.293
~T4.293
~T4.,293



D5-15481~-1

TABLE 8-X1IX INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S~I1IC EXPENDED-STAGE TRAJECTCRY
(108-DEGREES LAUNCH AZIMUTH)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2
SEP 159.329 2768.9023 2402.8165 20.46 10.140
160.329 2764.4760 2397.8914 20.29 10.066
165.000 2745.6744 2376.7962 19.52 - 9,830
170.000 2727.98173 2356.7225 18.68 9.700
175.000 2711.9651 2338.3883 17.§€3 9.631
180,000 2697.1393 2321.3290 16.98 9.593
185.00C 2683.2773 2305.3170 16.12 9.568
190.000 2670.2553 2290.2328 15.25 9.551
195.000 2658.0141 2276.0221 14.37 9.538
200.000 2646.5262 2262.6620 13.48 9.528
205.000 2635.7830 2250.1487 12.59 9.518
210.000 2625.7826 2238.4846 11.69 9.510
215.000 2616.5282 2227.6774 10.79 9.502
220.000 2608.0225 2217.7337 9.88 9.495
225.000 2600.2704 2208.6625 8.96 9.489
230.000 2593.2754 2200.4708 8.C4 9.483
235.000 2587.0421 2193.1668 7.11 9.478
240.000 2581.5738 2186.7567 6.18 9.474
245,000 2576.8741 2181.2469 5.25 9.470
250000 2572.9456 2176.6423 4.31 9.467
255.000 2569.7911 2172.9480 3.37 9.464
260,000 2567.4123 2170.1671 2.43 9.463
265.000 2545_8109Q 2168.302¢ 1e4%% S.461
270.000 2564.9878 2167.3563 55 9.461
275.000 2564.9436 2167.3292 -e40 9.461
280,000 25¢5.6784 2168.2213 -1.34 9.461
285.000 2567.1916 2170.0315 -2.28 9.462
290.000 2569.4821 2172.7582 ~3.22 9.464
295.000 2572.5485 2176.3983 -4.16 9.467
300.000 2576.3889 2180.9485 -5.10 9.470
305.000 2581.0004 2186.4037 -6.C3 9.473
310.000 2586.3804 2192.7591 ~6.96 9.478
315.000 2592.5250 2200.0078 -7.89 3.483
320.000 2599.4305 2208.1431 ~8.81 9.488
325.000 2607.0918 2217.1566 -9.73 9.494
330.000 2615.5044 2227.0399 -10.¢4 9.501
335.000 2624.6616 2237.7825 -11.55 9.508
340.000 2634.5568 2249,3735 -12.45 9.516
345.000 2645.1800 2261.7987 -13.34 9.524
350.000 2656.5193 2275.0417 ~14.23 9.532



DS-%5481-1

TABLE 8-XxIx INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATIGN -
S-1IC EXPENDED-STAGE TRAJECTORY
(108-DEGREES LAUNCH AZIMUTH)
(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2
360.000 2681.2413 2303.8570 -15.98 9.544
365.000 2694,.515¢ 2319.3106 -16.84 9.543
370.000 2708.2422 2335.2999 -17.69 9.531
375.000 2722.1863 2351.5830 -18.54 9.495
380.000 2735.8934 2367.7003 -19.38 9.416
385.000 2748.5217 2382.8037 =-20.20 9.266
390.000 2758.5400 2395.3547 ~21.02 9.019
395.000 2763.16C7 2402.5557 -21.82 8.743
400.000 2757.2514 2399,2599 =-22.60 8.951
405.000 2730.5452 2375.1727 -23.35 11.838
410.000 2659.5781 230647599 —-24.06 22.143
415.000 2501.0345 2150.5436 —24.64 43.648
420.000 2204.0659 1855.3416 -24.98 71.631
425.000 1781.1365 1433.1442 -24.87 84.758
430.00C 1354.358¢0 1005.9058 -24.17 T1.466
435.000 1031.46S6 682.0814 ~-23.C4 194199
440.000 819.8622 470.2604 -21.78 31.652
445.000 685.3302 337.0785 -20.59 204420
450,000 602.5298 258.1007 =-19.7¢6 11.546
455.000 559.235¢ 223.1115 -19.98 6.448
460.000 532.4287 206.2598 -20.58 4.736
465.000 512.3751 195.3625 -21.06 3.698
470.000 496.3732 186.7487 -21.30 2.923
475.000 483.5216 179.3559 -21.31 2.338
480.000 473.0531 172.3723 ~-21.11 1.942
485.000 464.5404 165.6144 -20.74 1.629
490.000 457.7151 159.2230 -20.28 1.385
495.000 452.2831 153.2521. -19.77 1.196
505.000 444.5145 142.539] -18.69 «941
510.000 441.7345 137.7330 -18.16 «854
515.000 439.466C 133.2465 ~-17.65 - 783
520.000 437.5686 128.9887 -17.14 <755
525.000 435.9300 124.8574 -16.64 «716
530.000 434.5162 120.9394 ~-16.16 «669
535.000 433.2917 117.2698 -15.70 =620
540.000 432.2243 113.8561 -15.27 «571
545.000 431.2881 110.6969 ~-14.87 <524
550.000 430.4635 107.7878 -14,50 <478
SPLASH 554.087 429.86417 105.6041 -14.,22 «443

8-43



05-15481-1

Y

TABLE 8-xX VEHICLE POSITICN COORDINATFS - s-j¢C
EXPENDED-STAGF TRAJECTORY
{10R-NEGRFES LAUNCH AZIMUTH)
TIMF X Y r4

SEC M M M

SFP 159,329 €436275.875 =-3155.632 156418.995
160. 329 6437175.313 -3282.643 159032,588
165,000 6441244,500 -3875.641 171225.301
170.0c0 6445363,42¢ -4510.039 184258.660
175.000 €6445239,875 -5143,.965 197277.895
180.000 €457875,93¢8 -5777.438 210286.898
185,000 €456272.188 -6410.381 223285.896
190.000 645$429,500 =7042.819 236276, 359
195.0C0 646234R.0612 ~7674.678 249257,.230
<00.0C0 6465028.500 -8305.985 262229.301
«05.000 €467470.813 ~8936.667 275191.172
210.000 €465675.438 =9566.754 288143,469
715.000 6471642.563 -10196.172 301084.730
220.0C0 6473372,371% -10824.950 314015.535
225.000 6474865,063 -11453.016 326934,410
230.0C0 6476120.875 =-12080.397 339841.918
235,000 6477139,.871% =-12707.023 352736.586
240.000 €477922.312 -13332.920 365618.977
245.000 €478468.250 -13958.018 378487.602
250.0C0 €478777.875 =14582,.344 391343.027
255.0C0 6478851, 188 ~15205. 826 404183;766
2604000 6478688,37% -15828.491 417010.387
265.0C0 €478289.500 =-16450.269 429821.398
270.000 6477654, 5¢1 -17071.186 442617.138%9
275.000 £47¢7R53.66¢8 ~17691.171 455396.793
280.000 6475676.813 -18310.251 468160.238
285,000 6474334,063 ~18928.355 480906.219
290. €00 €472755.375 =19545.510 493635,.289
295.000 €470940.813 -20161.643 506345.957
300.C00 6468890.18¢8 =20776.781 519038.770
305.000 €466603, 68F -21390.852 531712.234
310.000 6464081,062 -22003.884 544366.891
215.0C0 €461322.375 =-22615.804 557001.250
220.000 €458327,438 =23226.638 569615.844
325.000 6455096,313 -23836.315 582209.195
330.0C0 €451628.625 —24444,.859 594781.813
335.000 6447924,563 -25052.198 607332.203
340.000 €443983,68¢ -25658. 360 619860.85%59
345.000 6439806,188 =26263,271 632366.273
350.000 643539]1,563 =26866.958 644848,906
355.0C0 -27469.348 657307.172

6430740.000

8-44



‘ N5-15481-1

TABLF 8-xXx VEHICLE POSITICN COORDINATES - S-I¢C
EXPENDED-STAGE TRAJFCTORY
(108-DEGREES LAUNCH AZIMUTH)
(CONTINUED)
VIME X Y 7
SEC M M M
360.000 €425851,0¢13 =28070.470 669741, 352
365.000 6420725, 063 -28670.257 682149,563
370.000 6415361.813 ~29268.744 694531.492
3275.000 64(C9762.313 -29865.885 706884.,070
380.0cC0 €403927.5CC =30461.749 719204.813
285.0C0 6357860.875 =31056.355 731486.586
390.000 €391567.938 -31649.898 743719.344
295.000 €285061.063 ~32242.630 755882, 383
400,000 6278362.313 ~32835.176 767941.055
405.000 €371516.0CC -33428.599 779829.109
410.000 €364613.000 =34025. 245 791416.9¢1
415.00¢C 6357845.313 ~34629.815 802440,.859
420.000 €351562.25¢ -35250.866 812443,211
425.000 €34€218.0CC ~35899,011 820869.320
430,0C0 €342078.37% -36579.893 R2T462.672
435,000 €339022.375 ~37289.487 832479,.516
440.CCO €336735.50C -38019.501 836 292,445
445,000 €334944,8]12 -38767.818 839589, 242
450.0C0 €333465.18¢ =39514.753 842327.C70
455.000 €332144,.812 -40271.667 844787.039
460.000 €33C880.,625 -41031.324 847079.172
465.000 €325647.938 -41792.864 849750.117
470.000 €328443,87¢ -42555,974 R51328.828
475.000 €327269.812 ~43320.347 853327.0212
480,000 8326126.,93¢ -44085,841 855292.328
485.0C0 €325017.0¢3 -44852,248 857208.445
490.0C0 €323939,938 -45619,494 859096.438
495.000 6322894,12% ~46387.406 860964.500
500.0C0 €321877.3175 -47155.95] 862819.055
505.C00 €320887.75¢C ~47924,9913 864664.539
510.000 €319922.938 -48694.535 866504.422
f15.cco €318981,.3]2 ~49464.476 B6R340.506
520.000 €318061.063 ~50234.845 870175.773
525.000 6317161.375 =51005.563 872010.086
$30.000 €316281.25¢C ~51776.681 873844.766
535.000 €315419.5¢C -52548.121 875680, 148
£40.CC0 6314574,.813 -53319.936 877516.617
545.0C0 €313745,81¢ -54092.053 879354. 164
‘_ 550.000 €312931,37¢ -54864.575 881192,961
SPLASH 554,C¢7 €312275.5¢C¢C 882696.656

8-45

-55496.103



TABLE 8-XX|

SEP

TIME
SEC

159.32¢

160,229
165.000
170.000
175.0C0
180.000
185.0c0
190.000
195,000
200.C00
205.060
210.000
215.000
220.0C0
225.000
230.000
735.000
240.CCO
245,000
250.000
255,000
260.000
265,000
270.000
275.000
280.000
285.000
290.000
295.0C0
300.000
305.0c0
210.000
215.0C0
320.0C0
325.000
330.000
335.0C0
340.000
345.0C0
350.000
355.0C0

VEHICLE
EXPENDED

N5-15481-1

VELCCI 7Y COMPONENTS - S—|C
STAGF TRAJECTORY

(1¢8~-DEG

Xpor
M/SEC

904.387
894.357
848.158
199,468
751,212
T03.20¢
655,339
607.577
559,891)
512.264
464,662
417.167
369.687
3224247
2T74484%
227.4717
180141
132.832
38.29¢C
-8,95¢C
~-150.582
-197.773
=244.560
-339.328
-386.514
‘480.912
-52R8.128
~575.35¢
-6224607
~T1Te1¢E
~T644485
-811.823
-859.208
"906. él 5
-954.,04¢

REES LAUNCH AZIMUTH)

YDOT
M/SEC

-126.991
-’.260 919
~1726.741
~126.643
-126.539
-126.430
~-126.317
-126.078
-125,951
-125.820
-125.685
’1?5. 546
-125,253
~125.100
-124.782
-124.616
~124.445
~-124,270
~124_.001
=123.907
-123,719
-123.527
-123.330
-123,128
-122.,922
-122.711
-122.496
~-122.276
~122.052
-121.823
-121.589
-121.1351
-121.108
-1204 609

ZneT
M/SEC

2613.957
2612.724
2608, 304
2605.126
2602.762
2600.775
2598,941
2597.139
2595, 30%
2593.,407
2591.432
25894,371
2587.223
25R4,.G84
2582.655
25804734
2577.721
2575.117
2572.421
2569,633
2566.752
2563,779
25604714
25574555
2554,.304
2550,95%9
254T7.522
?543,.990
7540.365
2536. 645
2532.830
2528.,921
2524.915
2520.814
2516.616
2512.320
2507.924
2503.428
2498.876
2494,113
2489,273



TABLFE 8-XX1

SPLASH

TIME
SEC

350.000
365.0C0
370.000
275.0C0
380,000
385.000
390.0C0
395.000
400.0C0
405.000
410.0C0
415.000
420.0C0
425.000
430.0C0
435.000
440.000
445.000
450.000
455.0C0
460.CCO
465.000

470.060
475.000
480.000
485,000
490.0C0
495,000
500.000
505.000
510.000
515.000
520.000
525.060
£30.060
535.000
540,000
545,000
550.C00
554 .C87

D5-15481-1

XDOT
M/SEC

-1001.465
-1048,9272
~1096.302
-1143.454
-1190.284
-1236.23}
‘1280.515
-1321.5717
-1356,482
-1379,212
-1375.78¢
~1319.52¢
-1177.0C2

-950.1717
~709.549
‘523.216
=-400.095
-321.698
~274,861
-2564839
249,364
~243,667
-237.83¢
=231.74%
~-225.282
-2184 649
=212.21¢
~?206. 168
~2006551
~19543¢3
-190.571
~186.134
-181.957
'1770929
~174.130
~1704561
-167.314
-164.26%
~161.529
~159.462

8-47

ynoy
M/SEC

‘120.092
-119.828
-119.563
~-119.299
=119.044
-118. 808
~-118.614
=-118.502
-118.547
~118.900
=~119.907
~-122.215
'1260595
-132.896
-139,.,322
~1l44,248
-147.530
-149. 660
-~150.997
=151.699
~152.137
-152.475
-152.756
~153.195
~153.370
-153.520
“1530649
-153.761
=153+ 861
-153.950
—154003?
~1544110
~-154.184
=154.257
~-154.326
~154. 460
-154.524
~-154.575

VEHICLE VELOCTITY COMPONENTS - S-IC
EXPENDED STAGE TRAJECTORY
(1C8-DEGREES LAUNCH AZ IMUTH)
(CONTINUED)

20CT
M/SFC

2484.279
479,071
24734540
2467 .,486
2460.522
2451,936
2440.442
2423.726
2397.569
2353,617
27272.924
2121.097
1859,179
15G0.650
1145.171
877.136
700,237
586.336
514.484
473,028
445,143
424,136
408,027
355.827
386.778
3180.090
375.364
372.084
369.876
368.447
367.575
367.094
266.890
366.883
3664998
367.184
367 405
A67.639
367.872
363.057



D5-15481-1

TABLE 8-XXI1 ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDE, AND LONGITUDE - S~-17 EXPENDED-STAGE

TIME ALTITUDE RANGE LATITUDE LONGITUCE
SEC M NMI DEG DEG
SEP  537.424 19134¢6.0 841.6 31.814 -64.826
540.424 191449.0 852.0 31.840 -64.625
545.000 151574.7 867.8 31.878 -64.318
550.000 191668.8 88541 31.919 ~-63.983
555.000 191717.9 902.4 31.959 -63.648
560.0C0 191721.9 919.7 31.997 ~-63.312
565.000 151680.7 937.0 32.C35 -62.976
570.00C 191594.5 954,.3 32.072 -62.640
575.000 191463.0 971.6 32.108 =-62.304
580.000 151286.4 988.8 32.143 -61.967
585.000 151C64.8 10C6.1 32.176 -61.630
590.000 190798.0 1023.4 32.2C9 ~61.292
595.000 190486.1 1040.7 32.241 -60.955
600.000 190129.¢ 1058.0 32.272 -60.617
605.000 189726.8 1075.3 32.3C1 -60.278
610.00C 189279.7 1092.6 32.330 =59.940
615.000 188787.3 1109.9 32.358 -59.601
62C0.000 188249.9 1127.2 32.384 -59.262
625.000 187667.4 1144.5 32.41¢C -58.923
630.000 187C39.8 1161.8 32.435 -58.583
635.000 186367.2 1179.1 32.458 -58.243
640.0G0 185649.5 1196.4 32.481 ~-57.903
645.000 184886.8 1213.8 32.503 -57.563
£50.00¢ 184C75.0 i25i.1 32.523 -57.222
655.000 183226.2 1248.4 32.543 -56.881
660.000 182328.4 1265.7 32.561 -56.540
670.000 180397.7 1300.4 32.595 -55.857
675.000 179364.9 1317.8 32.610 -55.515
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 168C48.6 1474,2 32.701 ~52.428
7125.000 1€6567.1 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

TRAJECTORY (72 ~DEGREES LAUNCH AZIMUTH)

8-48



05-15481-1

TABLE 8-xx11 ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, aND LONGITUDE - S-11 EXPENCED-STAGE

TRAJECTORY (72 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LCNGITUCE
SEC M NMI DEG DEG
740.000 161853.¢6 1544.0 32.715 =51.050
745,000 160193,2 1561.4 32.715 -50.705
750.000 158488.0 1578.9 32.715 =50.360
755.000 156738.¢ 1596.4 32.713 -50.015
160,000 154943,6 1613.9 32.711 ~49.670
7165.000 153104,.6 1631.4 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 1683.9 32.690 ~48.286
785.000 145302.8 1701.5 32.682 -47.940
790.000 143241, 1719.0 32.673 ~47.593
795,000 141135,.] 1736.6 32.663 ~47.247
800.000 138S84.6 1754.1 32.652 ~46.900
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 1824.6 32.596 ~45.512
825.000 127567.8 1842,2 32.580 ~45,.164
830.000 125151.8 1859.9 32.562 -44.816
835.000 122¢91.7 1877.5 32.543 ~44.469
840.000 120187.4 1895.2 32.523 ~44.121
845.000 117639, 1912.9 32.502 ~43.773
850.000 115C46.7 1930.6 32.480 ~43.425
855.000 1124107 1548.4 32.457 ~43.077
860.000 109730.4 1966.1 32.433 -42.728
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 98571.5 2037.2 32.325 ~41.334
885.000 95672.6 2055.0 32.295 -40.985
890.000 92730.3 2072.9 32.264 ~40.637
895.0C0 89744.7 2090.7 32.232 -40.288
900.000 86716.1 2108.6 32.199 -39.939
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.¢ 2215.6 31.979 -37.856
935.000 64444,1 2233,.1 31.939 .~37.515
940.000 €1165.2 225044 31.899 ~37.179

8~-49



D5-15481-1

TABLE 8-XXII ALTITUDEy RANGE FROM CAPE KENNEDY, GECDETIC

LATITUDE, AND LONGITUDE - S-]I EXPENDED~STAGE
TRAJECTCRY (72 ~DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUCE RANGE LATITUDE LCNGITUCE
SEC M NMI 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 2314.4 31.742 -35.941
965.000 45466417 2328.1 31.706 -35.678
970.000 421707.6 2340.2 31.674 =35.443
975.000 40168.3 2350.8 31.646 -35.239
980.0C0O 37870.1 2359.7 31.622 -35.068
985.000 35811.9 2366.9 31.602 -34.928
990.000 33972.6 2372.7 31.586 -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 238849 31.540 -34.505
1025.000 245617.6 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 =34.441
1050.000 19317.3 2392.6 31.530 ~34.435
1055.000 18313.9 23592.8 31.529 ~34.431
1060.000 17337.8 23293.0 31.525 -~3%e%28
1065.000 16398.7 2393.1 31.528 ~-34.425
1070.000 15501.8 2393.2 31.528 -34.423
1075.000 14647.6 2393.3 31.528 -34.422
1080.000 13834.¢ 2393.3 31.528 ~34.421
1085.000 13C60.9 2393.4 31.528 -34.421
1090.000 12322.6 2393.4 31.528 ~34.420
1095.000 11615.8 2393.4 31.528 =34.420
1100.000 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 -34.419
1115.000 9037.5 2393.4 31.528 -34.419
1120.000 8444.0 2393.4 31.528 -34.419
1125.000 786846 2393.4 31.528 -34.419
1130.000 7310.1 2393.4 .31.528 ~34.419
1135.000 676745 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

8-50



) DS-15481-1

TABLE 8-xx11 ALTITUCE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUCE, aND LONGITUDE - s-f] EXPENDED~-STAGE
TRAJECTORY (72 ~DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LONGITUCE
SEC M NMI DEG DEG
1150.000 5224.9 2393.4 31.528 =34.419
1155,000 4736.5 2393.4 31.528 =34.419
1160.000 4259.9 2393.4 31.528 =34.419
1165.000 3794.5 2393.4 31.528 =34.419
1170.000 3339.8 2393.4 31.528 -34.419
1175.000 2895.1 2393.4 31.528 =34.419
1180.000 246042 2393.4 31.528 =34.419
1185.000 2034 .4 2393.4 31.528 -34.419
1190.000 1617.4 2393,4 31.528 -34.419
1195,000 1208.6 2393.4 31.528 =34.419
1200.000 807.6 2393.4 31.528 -34.419
1205.000 413.9 2393.4 31.528 =34.419
1210.000 27.0 2393,.4 31.528 -34.419

‘ SPLASH 1210.353 «C 2393.4 31.528 -34.419



05-15481-1

TABLE 8-XXII1I INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S-11 EXPENDED-STAGE TRAJECTCRY

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2
SEP 537.424 6998.9879 6595.7817 «28 9.255
540.424 6998.8574 6595.6367 «24 9.255
545,000 6958.6996 6595.4595 «17 9.254
550.000 6998.5842 6595.3264 <10 9.254
555.000 6998.5283 6595.2564 «02 9.254
560.000 6998.5318 6595.2496 -«05 9.254
565000 6958.5947 6595.3058 ~-e1l2 9.254
570.000 6998.7170 6595,4254 -« 20 9.254
575.000 6998.8989 6595.6080 -e27 9.255
580.000 6999.1400 6595.8538 ~e34 9.255
585.000 6999.44C7 6596.1628 ~e&2 9.256
590.000 6999.8008 6596.5351 —e49 9.257
595.000 7000.2203 6596.9704 ~e56 9.257
600.000 7000.6993 6597.4689 ~e b4 9.258
605.000 70C1.2377 6598.0306 ~e71 9.260
610.000 7001.8355 6598.6555 - 18 9.261
615.000 7002.4928 6599.3434 -« 86 9.262
620.000 7003.2096 6600.0947 ~-e93 9.264
625.000 70C3.9857 660C0.9089 -1.00 9.285
630.000 7004.8213 6601.7866 -1.08 9.2867
635.000 7005.7163 6602.7272 ~-1l.15 9.269
645.000 7007.6R47 6604.7981 -1.30 %.273
650.000 7008.7581 6605.9283 -1.37 9.276
655.000 7009.8909 6607.1217 ~1l.44 9.278
660.000 7011.0833 6608.,3783 -1.51 9.281
665.000 7012.3350 6609.6981 ~-1.59 9.283
670.000 7013.6462 6611.0811 ~1.66 9.286
675.000 7015.0168 6612.5270 ~1.73 9.289
680.000 7016.4470 6614.0363 -1.80 9.292
685.000 7017.93¢64 6615.6086 ~1.88 9.295
695,000 7021.0938 6618.9425 -2.02 9.302
700.000 7022.7616 6620.7043 ~-2.09 9.306
705,000 7024.4889 6622.5292 ~2.17 9.309
710.000 7026.2757 6624.4172 ~2e24 9.313
715,000 7028.1219 6626.3683 -2.31 9.317
125,000 7031.9926 6630.4598 ~2.45 9.325
730.000 7034.0172 6632.6003 -2.53 9.330

(72 -DEGREES LAUNCH AZIMUTH)
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05-15481-1

TABLE B-XxX1I11 INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S=I1 EXPENDED-STAGE TRAJECTCRY
{72 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/ SEC DEG M/SEC2
740.000 7038.2446 6637.0705 -2.67 9.339
745.000 7040.4474 6639.4001 -2.74 9.344%
750,000 7042.7098 6641.7930 -2.81 9.348
755.000 7045.0316 6644.2488 -2.88 9.353
760.000 7047.4128 6646.7677 -2.95 9.359
765.000 7049.8534 664943495 -3.02 9.364
770.000 7052.3535 6651.9945 ~-3.10 9.369
775.000 7054.9128 6654.7024 -3.17 9.375
780.000 7057.5317 6657.4733 =3.24 9.381
785.000 7060.2099 6660.3071 -3.31 9.386
190.000 7062.9474 6663.2038 -3.38 9.392
795.000 7065.7441 6666.1634 =3.45 9.398
800.000 7068.6003 6669.1858 -3.52 9.405
805.000 7071.5154 6672.2708 -3.59 9.411
810.000 7074.4897 6675.4185 -3.€6 9.417
815.000 7077.5230 6678.6286 -3.73 9.424
820.000 7080.6152 6681.9012 -3.80 S.431
825.000 7083.7658 6685.2358 ~3.87 9.438
830.000 7086.9748 6688.6321 ~3.94 9.445
835.000 7090.2411 6692.0892 -4.C0 9.452
840.000 7093.5643 6695.6068 ~4.07 9.459
845.000 7096.9423 6699.1826 ~4.14 9.466
850.000 7100.3740 $702.8155 —4.21 Y474
855.000 7103.8558 6706.5020 ~4.28 9.481
860.000 7107.3821 6710.2363 ~4.35 9.489
865.000 7110.9443 6714.0100 ~4e42 9.496
870.000 7114.5292 6717.8098 -4.48 9.504
875.000 7118.1114 6721.6103 ~4.55 9.510
880.000 7121.6458 6725.3663 ~4.62 9.517
885.000 7125.0572 6729.0027 -4.69 9.521
890.000 7128.2031 6732.3770 -4.75 9.524
895.000 7130.8069 6735.2126 ~4.82 9.523
900.000 7132.4099 6737.0507 -4.89 9.521
905.000 7132.2315 6737.1109 ~4.95 9.529
910.000 7128.9839 6734.1052 —-5.C2 9.587
915.000 7120.8945 6726.2612 -5.C9 S5.798
920.000 7105.0586 6710.6746 ~5.16 10.413
925.000 7077.1583 6683.0273 -5.23 11.909
930.000 7031.01C2 6637.1367 -5430 14.962
935.000 6958.1347 6564.5238 -5.38 20.246
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D5-15481-1

TABLE B-XXIII INERTIAL VELOCITY,

FLIGHT-PATH ANGLE,

RELATIVE VELOCITY, INERTIAL
AND INERTIAL ACCELERATICN -

S-11 EXPENDED-STAGE TRAJECTCRY

{72 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC 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 302644937 ~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 1594.985] 1209.1978 -10.36 55.414
1005.000 1340.6474 957.3132 -11.49 43.045
1010.000 1143.5445 763.5872 -12.76 33.574
1015.000 990.2378 614.8273 -14.12 264391
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 T+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
1060.000 490.6689 199.2848 -22.99 3.397
10654000 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
1080.000 441.3644 159.1866 . -21.cC5 1.743
1085.000 434.5721 151.3633 =20.34 1.469
1090.000 429.3256 144.499] -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
1110.000 417.790C 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
1130.000 412.56009 110.0537 -15.47 «548
1135.000 411.6425 1069944 -15.07 «510
1140.000 410.8220 10441249 ~14.68 «477

8-54



‘ D5-15481~1

TABLE 8-XXII1 INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -
S-I1 EXPENDED-STAGE TRAJECTORY

(72 ~DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

SEC M/ SEC M/SEC DEG M/SEC2

1150.000 409.4029 98.8705 -13.97 «421
1155.000 4C8.7799 96.4514 -13.65 «397
1160.000 408.203¢ 94.1542 -13.34 «375
1165.000 407.6685 91.9704 -13.04 «355
1170.000 407.1703 89.8926 -12.75 «336
1175.000 406.7057 87.9157 -12.48 318
1180.000C 406.2722 86.0358 -12.23 «300
1185.000 405.86175 84,2501 -11.98 283
1190.000 405.4900 82.5561 -11.75 «267
1195.000 405.1381 80.9524 -11.53 «250
1200.000 404.8105 79.4378 -11.32 «234

‘ 1205.000 404.5061 78.0117 -11.12 «219
1210.000 404.2238 16,6736 -10.93 «203

SPLASH 1210.353 404.2101 76.6084 -10.93 «209



TABLF B-XX1IV

TIME
SEC

740.000
745.000
750,000
755,000
7600000
765.000
770.000
775.000
780,000
785,000
190.000
795.000
£00.000
805.0C0
£10.000
£15.€c00
820.000
825.000
830.000
835,000
840.000
845.000
£€50.000
855.0C0
860000
865,000
870.000
£€75.000
880.000
£85.000
€90.0C0
895,000
$00.000
505.000
$10.000
$15.,0C0
$20.,000
G?25.000
$30.0C0
$35.000
€40.000

DS5-15481-1

VEHICLE POSITION COORDINATES - S-T1
EXPENDED-STAGE TRAJECTORY

(7?2 -DEGREES LAUNCH A7 IMUTH)

(CONTINUED)

X
M

57545194313
573¢€376.8175
57179284563
56663264312
568C519.188
5661509.25C
5642295.31¢
56272879, 68¢
5603261.12°%
5583441.812
55634204625
5543199.75C
5622778.,12°5
5502157, 812
5481337.8175
546032043175
5439104.,250
5417691.750
5366081.75C
5374276.5CC
5352274. 8175
5330079.188
$307688.312
£285104.625
52€2326493F
£239357.688
£21€6195.813
5162843.812
51€9300.87%
5145569.8132
£121650.25¢C
50675464.25¢C
5073259.317%
5048797.0(CC
5024166.43¢
499G384.,12%
4974470.938
4545464, 6FF
4924418.00(
4B896414.625
4874570.5CC

8-57

Y
M

95384. 851
95742.505
96097.077
964484524
86796.859
97142.038
97484.077
97822.931
98158.612
98491, 080
98820.347
99146. 369
99469.159
9978B. 676
100104.931
100417.881
100727.539
101033.866
101336.870
101636.514
101932.804
102225.703
102515.222
102801.319
103363.232
103639.,018
103911.317
104180.133
104445.418
104707. 164
104965. 308
105219.799
105470. 505
105717.270
10595%9.786
106167.633
106430.096
1066564131
106874.139
107081.858

7
M

3093070.938
3123198.281
3153215.094
3183117.906
3212907.844%
3242581.438
3272139.844
3301579.594
3330901.875
3360103.188
3389184, 656
3418142.813
3446S78.813
3475689,188
3504 275.021
3532732.969
3561064.063
3589264.906
3617336.563
3645275.563
3673083.031
3700755.625
3/28294,281

- 3755695.656

37825604650
381008%.906
3837T0772.281
38639164313
3890618.688
3917175.531
3943586.906
3969847.906
3995956.4¢€9
4021904.313
4047683.500
40732764844
4098663.156
4123804.813
4148650.4738
4173119.906
4197104.250



TABLF 8-XX1IV

TIME
SEC

$45.000
$50.0C0
$55.000
960. 000
$65.000
$70.000
€75.000
$80.000
$85.060
990.000
$95.000
1C00.0C0O
1005.000
1010.000
1C15.000
1020.000
1€25.000
1€30.000
1035.000
1€40.000
1C45.0C0
1050.000
1C55,000
1060.000
1065.000
107C. 000
1C75.0€0
1080.000
1(85.000
1090.000
1€95.000
1100.000
1105.000
1110.000
1115.000
1120.000
1125.000
1130.000
1135.¢00
1140.000
1145.000

D5-?S481-1

X
M

4850051.813
48260754625
4802920.125
478C907.93¢
4760397.563
4741752.3123
4125259.75¢C
4711043,.063
4695032.313
4689001.313
468C652.813
4673666.562
4667751.37%
4662667.00C
4658229,.375
4654299,.00C
4650775.375%
4647582.250
4644659,93¢8
46419464815
4635374.750
463€912.50C
4634547 .428
4€32271.938
4630079.313
4627961.00C
4625907.00C
4623907.562
4621954.688
46200404313
4618157.8)2
4616301.62¢%
4614467.3715
4612651,.813
461C852.5¢C0
4609068, 063
4€6017297.438
4605539,37%
4603793,063
4602057.3715
4600331,.812

8-58

Y
M

107276.103
107452.671
107606. 248
107730.659
107819.149
107864.632
107862+ 866
107811.071
107711.528
107569.202
107390.453
107181.943
106949, 731
106698,.776
106432,981
106155.329
105868.148
105573. 259
105272.204
1064966.263
104656.502
104343.657
104028.401
103711.280
103392,.816
103073, 384
102753, 300
102432.755
102111.929
101790.887
101469, 707
101148.392
100826.976
100505. 438
100183.,798
99862, 039
99540.182
99218.192
98896.083
98573.820
98251.416

VEHICLE POSTYICN COORDINATES - S-11
FXPENDEND—-STAGE TRAJECTORY
(72 -DEGRFES LAUNCH AZ IMUTH)
(CONTINUED)

z
M

4220450.000
4242960, 688
4264389,625
4234458, 428
43028664625
4319323,.063
4333616.750
4345691.188
4355660.313
4363768.6R8
4370313.063
4375597.688
4379892.125
4383415.750
4386337.125%
4388785.813
4390860.438
4392639,€25
4394187.438
4395556, 938
4396787.688
4397910.563
4398952,938
4359939,500
4400891.313
4401824.938
4402751.938
4403680.375
44046154875
4405561.375
4406518.313
4407487.000
4408467.313
4409 458,938
4410461.563
4411475.188
4412499,688
4413534,.625
4414579.375
4415633,438
4416696.313



TABLE B-XX1v

TIMF
SEC

1150.000
1155. 000
1160.0C0
1165.000
1170.0C0
1175.000
1180.000
1185.000
1190.000
1195.000
1200.0C0
1205.000
1210.000

SPLASH 1210.353

D5-15481-1

VEHICLE POSITICN CnO

EXPENDED-STAGF TRAJECTORY

(72 -DEGRFES LAUNC

(CONTINUED)

X
M

4598615,563
4596908.25¢C
4595209.186
4593518,12%
4551834,50¢C
4590158.00¢C
4588488.250
4586824,938
4585167.62¢%
4583516.125%
4581869.93¢
4580228.87%
4578592.50¢C
4578477.250

H AZIMUTH)

Y
M

97928.834
97606.090
97283.149
96960.028
96636.693
96313.162
95989.403
95665.432
95341.217
95016.776
94692,080
94367.144
94041.9338
94018.993

ROINATES - S-I1

z
M

4417767.375
4418846.250
4419932, 625
4421026.0¢3
4422126.188
4423232,563
4424345,063
4425463, 250
4426586.813
4427715.3715
4428848, 688
4429986.438
4431128.313
4431209.000



TABLF B-xxv

SFpP

TIMF
SEC

537.424
540.424
£45.000
550.000
£55.0C0
560. 000
565.000
570.000
575.000
580.000
585.0¢C0
590.000
595.C00
€00.000
¢05.000
610.0C0
€15.000
€20.C00
€25.000

. €30.000

€35.CC0
€¢40.000
645.000
€50.000
£55.000
660.€CO
665,000
€70.0C0
675.000
€80.0C0
685.0C0
€90.000
€95,C€00
700.000
705.000
710.000
715.000
720.0cC0
725.000
730.000
735,000

N5-15481-1

VEHICLE VELCCH
EXPENDED STAGE
(72 -DEGRFES LAUNCH AZTIMUTH)

xnov
M/SEC

-1879.393
-1906.08¢
=2035.41%
=2079.644
-2123.794
~2167.873
-2211.87¢
=2255.,8C7
~27299,66¢C
=2343,43¢
=-2387.13¢
-2430.7¢€4
-?2474.,30S
-2517.777
~2561.164
~264T.658
—2690. 845
~2733,9C7
-2776.886
-2819.,78%
-2862,566
=25054327
=2990.525
=3032.9%6
-3075.37¢
=-3117.671
=3159.874
=3201.98¢%
-3244.011
—2285.944
-3411.184
=3452. 745
-3494,2(C8
~-3535.517
-3576.847%

Yynor
M/SEC

94.288
93.993
93,541
93.044
92.544
92.041
91.534
91.024
90.511
89.995
89,476
88.953
88.428
87.899
87.367
86,832
86,294
85.753
85.209
84.661
84.111
83.557
83.001
82.441
81.878
81.312
B0.743
B0.171
79.596
79.017
78.436
77.852
17.264
16.674
76.080
75.484
744 884
74.282
73.676
73.068
72.456

TY COMPONENTS - S§-]]
TRAJECTORY

D¢y
M/SEC

6741.278
6733, €46
6721.845
6T708.727
6695,3¢5
6681.771
6667.942
6653,877

6639.578 |

6625,043
6610.275
6595, 271
6580, 033
6564.560
6548.,854
6532.914
6516.740
6500.332
6483,691
6466.816
6449,708
6432,.367
6414.793
6396.985
6378.945
6360.672
6342,.167
6323.4218
6304.458
6285.254
6265.818
6246.149
6226.249
6206.116
6185.751
6165.153
6144,323
6123,261
6101.9¢7
6080.440
6058.682

e



TABLE 8~-XXV

TIME
SEC

740,000
745,000
750.0C0
155.C00
760,000
165.000
770.000
775.0C0
780.0C0
785.000
790.000
795.000
800.000
805.000
€10.0C0
815.0C0
£20.0C0
825.0C0
830.000
835.000
840.000
845.000
€50.000
855.0C0
£60.000
€65.000

"nn
870.0C¢C

875.000
£€80.0CO
885.000
890.000
895.000
$00.0CO
S05.0C0
$10.000
$15.000
520.000
$25.000
$30.CC0
$35.000
€40.0C0

N5-15481-1

ll,
VEHICLE VELOCITY COMPONENTS - S—11I
EXPENDED STAGE TRAJFCTORY
{72 -DEGREFS L AUNCH AZ IMUTH)

(CONTINUED)

XDOT Yynor 20CT
M/SEC M/SFEC M/SEC
-3618.022 71.841 6036.691
=3659.067 71.224 6014,4¢9
-3700.075 70.603 5992.013
=37404 651 69.979 5969,327
-3781.728 69.1353 5946.407
-3827.402 68.723 5923.7255%
-3862.975 68+ 090 5899.871
~39034 442 67455 5R876.755
-3943,810 66.816 5852,.406
-3984, 066 66.174 5828,326
~4024.225 65,530 5804,011
~406447172 64.882 5779.466
=4104.214 644231 5754.686
=4144,045 63.578 5729.675
-4183, 76S 62.521 5704.430
—42234 381 624262 5678.953
~4262.883 61,600 5653,242
=4302. 2171 60.934 5627.298
=4341,548 60e 266 5601.120
~4380.7C8 59. 594 5574.708
-4419.752 58. 920 5543.059
~4458.675 58,243 5521.176
-4497.48¢ 57.562 5494.053
=4536.168 56.879 54664691
-4574.,724 56.193 5439.083
-4613,143 55.503 5411.225
-4651.41% 54.810 5383.105
-4689,531 54.113 5354,.706
~4727.451 53,411 5325.993
~4765,122 52.705 5296,912
-4802.,448 . 51.991 5267.359
—-4839,23¢ 51.267 5237.134
—~4875416¢ 50. 525 5205.908
~4909,. 686 49.755 5173.126
~4941.88¢ 48.940 5137.877
~4970.493 484055 5098.924
~4993.416 47.060 5054.250
-5007.516 454893 5000.88%
-5008,2¢6% 44.468 4934.613
-4989,36G)? 42.663 4849.720
~49342.623 404319 4738.823



N5-15481-}

TABLE 8-xxvy VFHICLE VELGCTITY COMPONENTS - S=1I1
EXPENDED STAGEF TRAJFECTNRY

(72 ~DFGRFES LAUNCH A7 TMUTH)

(CONTINUED)

TIME xXnoTt Yynory ney
SEC M/ SEC M/SEC M/SEC
45,000 ~4857.742 37. 240 +593,0€0
$50.0C0 ~4723,242 33.208 4407.808
€55.000 =4578.09¢ 78.014 4159,420
$60.000 ~4264.572 21.522 31857.829
€€5.000 -3926.776 13.633 3495.150
S70.0c0 ~3520.647 4.489 3079.445
$75.000 =3071.27> -5.398 2635,2323
$80.000 ~2616.,645 -15.272 2197,.335
S85.0c0 =2194,.52¢« ~24.394 1797.927
$90.000 =1826.654 =32.344 1454 ,423
$95.0C0 =1522.6Cé6 -38.95]1 1172.807
1000. 000 -1280.83¢ ~44.264 949.458
1005.000 -1092,65¢ =48.467 775,239
1C10.000 ~946.637 ~51.792 639,445
1015.000 ~832.671 =54.435 533.167
1€20.¢00 =T42.445 =56.552 449,394
1025, 000 ~669,35¢ -58.264 382.999
1C30.000 ~609,6138 ~594 641 330.728
1€35,000 =560, 856 =60.740 290.144
1040.000 -526. 880 -61.599 58,912
1C45.000 =502, 79¢ ~62.233 234.43>
1050.cCcCo ~482.412 =-62.830 215.687
1€55. 000 —463.81]1 =63.255 202,158
1060.000 ~446.504 -63.573 193,257
1¢65.0c0 ~430. 754 =-63.801 182,117
1070.000 ~416.857 -£3,959 . 185,791
1075.000 -405.,052 ~64.,068 185,328
1080.0c0 =394.944 =64.140 186.300
1085.000 ~386.46¢% -64.188 188.082
1€90. C00 =379.471 64,227 190.258
1C95.cco =373.701 644,249 192.589
1100.000 -368.90¢ ~64.272 194,942
1105.000 -364.885 ~64.795 197,236
1110.000 -361.421 -64.317 199,466
1115.000 -358.338 -64.339 201.655
1120.c0c0 -355.461 ~64.361 203,861
1125.000 -352.82¢ —64,384 205,995
1130.000 =350.4C7 =64.409 208.021
1135.000 ~348.174 =64.436 209,924
1140.000 -346.100 644466 ’11.739
1145.000 ~344.1¢2 644498 213,444

8-62




D5-15481-1

VFHICLE VELOCITY COMPCNENTS - S-11
EXPFNDED STAGF TRAJECTCRY
(72 -DEGREES LAUNCH AZIMUTH)

TABLF E-XXV

(CONTINUED)

TIMF XDOT Ynor noT
SEC M/SEC M/SEC M/SEC
1150. 000 ~342,341 -64.531 215.055
1160.000 ~3384GG¢ 64,605 218.029
1165.000 -337.45¢ ~64. 644 219,400
1170.000 -335.9917 ~64, 686 2720702
1175.0C0 -334.611 ~-64,728 221.935
1180.C¢C0 -333,297 -64.772 223.103
1185.00¢ -332,051 -64.818 2744208
1190.0¢€0 -330.874 -64.865 225,250
1195.000 -329,762 -64.913 226,230
1200.C00 -328. T1¢ -644962 227.151
1205.C00 =-327.7324 -65.013 22R.011
1210.C00 -326.817 -65.065 272B.810

SPLASH 1210.253 =-326.774 —=65. 069 228 .847



D5-15481-1

1

h
o ‘

TABLE 8-xxv] ALTITUDE, RANGE FROM CAPE KENNEDY, GECDETIC
LATITUDE, AND LONGITUDE - s-pg EXPENCED-STAGE

TRAJECTCRY (81 -DEGREES LAUNCH AZIMUTH)
TIME ALTITUCE RANGE LATITUDE LCNGITUCE
SEC M NMI CEG DEG

SEP 537,424 190€90.7 841.9 29.619 -64.615
540,424 190777.9 852.2 29.618 -64.416
550.000 130649,5 885.4 29.612 -63.783
555.000 190674.7 9C2.7 29,607 ~63.452
560.000 190655.9 920.0 29.602 -63.121
565.000 190892.7 937.3 29.595 -62.791
570.000 15078544 954.6 29.588 -62.460
575.000 190¢33,.8 971.9 29.580 -62.129
580.06G0 190438,.¢ 989.2 29.570 -61.799
585.000 190198.¢ 1006.5 29.560 ~6l1.468
590.C00 189513.9 1023.8 29.549 -61.138
595.000 189585,5 1041.1 29.537 -60.808
600,000 189213,1 1058.4 29.524 -60.477
605,000 18879644 1075.7 29.511 -60.147
. 610.00¢C 188335.¢ 1093.0 29.496 -59.817
615.000 18783C.7 1110.3 29.480 -59.486
620.000 187281.4 1127.6 29.464 -59.156
625.000 186¢88,.3 1144.9 29,446 -58.826
630.000 186C50.8 1162.3 29.428 ~58.496
635,000 185366.3 1179.6 29.408 ~-58.166
640.000 184643,6 1196.9 29.388 -57.836
645.000 183874.¢C 1214.3 25.367 =57.507
650.000 183060.1 1231.6 29.345 =-57.177
655,000 182202.1 1248.9 29.321 -56.847
660.000 181300.2 1266.3 29.297 -26.518
0654000 180354.,2 1283,.6 29.273 -56.188
670.000 179364,2 1301.0 29.247 -55.858
675.000 178330.1 1318.4 29.220 ~-55.529
680,000 177252.0 1335.7 29.192 -55.200
685.000 176130.C 1353,1 29,164 -54.870
690.000 174564,C 1370.5 29.134 =54.541
695.000 173753.9 1387.9 29.104 ~-54,212
700.000 172500.1 1405.3 29.072 -53.883
705.000 171202.3 1422.7 29.04C -53.55¢4
710.000 169860.5 1440.1 29.007 -53.225
715.000 168475.1 1457.5 28.973 ~52.896
720.000 167C45.5 1475.0 28.938 -52.568
725.000 165572.5 1452.4 28.902 -52.239
730.000 164C55.4 1509.8 28.865 -51.910
735.000 162494 ,.¢ 1527.3 28.827 -51.582

8-64



TABLE 8-XXVI

TIME
SEC

740.000
745.000
750,000
155,000
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
870.000
875.000
880.000
885.000
890.0C0
895.000
900.000
905.000
910.000
915.000
920.000
325.000
930.000
935,000
940.000

D5-15481~-1

ALTITUDE, RANGE FROM CAPE KENNEDY, GECDETIC

AND LONGITUDE -~ S-11 EXPENCED-STAGE
(81 ~DEGREES LAUNCH AZIMUTH)

LATITUDE,
TRAJECTORY
(CONTINUED)
ALTITUCE RANGE
M NMI
160890.1 1544.8
159241.8 1562.2
157549.6 1579.7
155814.1 1597.2
154034.8 1614.7
152211.9 1632.2
150345.4 1649.7
148435.4 1667.3
146481.8 1684.8
144484.8 1702.4
142444.3 1719.9
140360.2 1737.5
138232.9 1755.1
136C62.4 1772.7
133ge48.2 1790.3
131591.C 18C7.9
129290.3 1825.6
126946.5 1843.2
124559.7 1860.9
122129.7 1878.6
115656.4 1896.3
117140.2 1914.0
114581.1 1931.7
111979.0 1949.5
1C9334.0 1967.2
106646.C 1985.C
103915.2 2002.8
101141.9 2020.6
58325.8 2038.4
§55467.C 2056.2
92565.8 2074.1
89622.6 2091.9
86637.3 2109.8
83€10.8 2127.7
80543.7 2145.6
17437.17 2163.5
14295.0 2181.3
7111S9.1 2199.1
67915.4 2216.8
64€92.0 2234.4
61460.C 2251.8

LATITUDE
DEG

28.788
28.748
28.708
28.666
28.624
28.581
284536
28.491
28.445
28.398
28.350
28.301
28.252
28.201
28.149
28.097
28.043
27.989
27.934
27.878
27.820
27.762
27.704
27.644
27.583

27 _&£721
Cife & A

27459
27.395
27.331
2T.265
27.199
27.132
27.064
264995
26,925
262855
26.784
26.712
26.639
26567
262494

LCNGITUCE
OEG

-51.254
-50.925
-50.597
~50.269
-490941
‘490613
~49.285
-48.957
~-48.630
-48.302
~47.975
~47.647
-47.320
"46.993
-46.666
~-46.339
-46.012 .
-45.685
~45.358
-45.,032
-44,705
~44,053
=43.075%
~42.749
-42.,097
~41.772
~41.446
~-4l.121
~40.796
-40.471
~40.147
-39.823
-390500
-38.858
~38.542
~3B.230



D5-15481-1
o

TABLE S—XXVI ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUCE, AND LONGITUDE - S-11 EXPENDED-STAGE
TRAJECTORY (81 -DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUCE LONGITUDE
SEC M NMI DEG DEG
945.000 58235.7 2268.8 26,423 =37.924
950.000 55C40.4 2285.3 264352 -37.628
955.000 51601.9 2301.1 264284 =37.344
965.000 45929.9 2329.8 26.159 -36.830
970.000 43176.0 2342.2 26.104 -36.608
975.000 40629.2 2353.1 26.056 -36.415
980.000 38312.9 2362.2 26,015 -36.252
985.000 36230.C 2369.7 25.981 -36.118
990.0G0 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 2389.6 25.891 -35.765

. 1015.000 27192.5 2391.4 25.883 =35.733
1020.000 25G94,.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 2395.5 25.864 =35.660
1040.000 21€07.8 2396.0 25.862 -35.651
1045.000 20580.1 2396.4 25.860 ~35.644
1050.000 19557.7 2396.7 25.859 ~-35.639
1055.000 18549,.2 2396.9 254857 -35.634
1060.000 17565.6 2397.1 25.857 ~35.631
1065.000 16617.1 2397.2 25.856 ~35.629
i070.0G00 i5705.9 239743 25.856 -35.627
1080.000 14023,2 2397.5 25.855 =-35.625
1085.000 13240.5 2397.5 25.855 -35.624
1090.000 12464 .4 2397.5 25.855 ~35.624
1095.000 11780.¢ 2397.5 254855 -35.624
1100.000 11095.3 2387.5 25.855 -35.623
1105.000 10435,5 2397.6 25.855 -35.623
1110.000 9798.1 2397.6 25.855 -35.623
1115.000 9181.1 2397.6 25.855 ~-35.623
1125.000 8C03.8 2397.6 25.855 -35.623
1130.000 T441.5 2397.6 25.855 -35.623
1135.000 6895,2 2397.6 25.855 -35.623

' 1140.000 6364.0 2397.6 25.855 ~35.623
1145.000 5847.C 2397.6 254855 =-35.623



: | D5-15481-1
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i

TABLE 8-XXVI ALTITUDEy RANGE FROM CAPE KENNEDY, GEOCDETIC
LATITUDE, AND LONGITUDE - S-II EXPENCED-STAGE
TRAJECTORY (81 ~-DEGREES LAUNCH AZIMUTH)

(CONTINUED)
TIME ALTITUDE RANGE LATITUDE LCNGITUCE
SEC M NMI DEG DEG
1150.000 5343,2 2397.6 25.855 -35.623
1155.000 4852,.C 2397.6 25.855 -35,623
1160.000 4372.9 2397.6 25.855 -35.623
1165.000 3904.9 2397.6 25.855 ~35.623
1170.000 3447.7 2397.6 25.855 ~35.623
1175.000 3C00.9 2397.6 254855 -35.623
1180.000 2563.7 2397.6 25.855 -35,623
1185.000 2135.8 2397.6 25.855 -354623
1190.000 1716.9 2397.6 25.855 -35,623
1195.000 1306.1 2397.6 25.855% -35,623
1200.000 903.2 2397.6 25.855 -35.623
1205.000 507.9 2397.6 25.855 -35.623
1210.000 119.6 2397.6 25.855 -35.623
‘ SPLASH 1211.558 -el 2397.6 25.855 -35,623



TABLE 8=-Xxv11

SEP

TIME
SEC

537.424
540.424
545.000
550.00¢C
555.00¢C
560.000
565.000
570.000
575.000
580.000
585.000
590.00¢
595.000
600.000
605.000
610.000
615,000
620.00cC
625.000
630.000
635.00¢C
640.000
645.000
650.000
655,000
660.0CC
665.000
670.000
675.000
680.00¢C
685.000
690.000
695.000
700.000
705.000
710.000
715.000
720.000
125.000
730.000

05-15481-1

INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATIGN -
S~11 EXPENDED—STAGE TRAJECTCRY

(81 —~DEGREES LAUNCH AZIMUTH)
VINERTIAL VRELATIVE PATH ANG INERTIAL AcC

M/SEC M/SEC DEG M/SEC2
7016.3877 6599.6509 «26 9.256
71016.2723 6599,.5288 22 9.256
7016.1364 6599.3854 «15 9.256
1C16.043¢ 6599.2880 -C8 9.255
7016.0089 6599,2524 «C1 9.255
7016.0327 6599.2786 ~«C6 9.255
7016.1138 6599.3667 —e1l4 9.256
7016.2534 6599.5166 ~e21 9.256
7016.4510 6599,7283 ~e28 S5.256
7016.7068 66C0.0020 ~«35 9.257
7017.0206 6600.3372 —~e42 9.257
7017.392¢ 6600.7345 —e49 9.258
7017.8228 6601.1935 ~e57 9.259
7018.3109 6601.7144 —e €4 9.260
7018.8571 6602.2971 - 71 9.261
7019.4615 6602.9415 ~e178 9.263
7020.124¢ 6603.6478 —« 85 9.264
7020.8445 6604.4]159 ~e92 9.266
7021.6232 6605.2458 —e«99 9.267
1022.4599 6606.1376 -1.C7 9.269
7023,.3547 6607.0911 -l.14 9.271
7024.3077 6608.1064 -l.21 9.273
7025.3187 6609.1835 -1.28 9.275
7026.3879 6610.3223 ~1.35 94278
7027.515¢ £611.5229 -1.42 9.280
7028.7C04 6612.7855 -1.49 9.283
71029.9437 6614.1097 -1.56 9.285
7031.2453 6615.4957 -1l.64 9.288
7032.6049 6616.9434 -1l.71 9.291
7034.0225 6618.4530 -1.78 9.294
7035.4983 662C0.0243 -1.65 9.297
1037.0322 6621.6572 -1.92 9.301
7038.6241 6623,352¢ -1.99 9.304
7040.2743 6625.1085 ~2.C6 9.307
7041.9824 6626.9267 ~2.13 9.311
7043.7488 662848066 ~220 9.315
7045,5731 6630.7483 ~2.27 9.319
1047.4554 6632.7516 =234 S.323
7049.3958 6634,.8165 =2:41 9.327
7051.3945 6636.9432 ~2.48 - 9.332
8-68
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TABLE 8-XXVII INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -
S-IT EXPENDED-STAGE TRAJECTORY

(81 -DEGREES LAUNCH AZINLTH)

(CONTINUED)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

SEC M/SEC M/SEC DEG M/SEC2
740.000 7055.565¢ 6641.3815 -2.62 9.341
745.000 7057.7385 6643.6930 ~-2.69 9.345
750.00C 7059.9694 6646.0663 -2.76 9.350
755.000 7062.2582 6648.5011 ~2.83 9.355
760.000 7064.6052 6650.9976 -2.90 9.360
765.000 7067.0102 6653.5555 -2.57 9.365
7170.000 7069.4732 6656.1750 -3.04 9.371
175.000 7071.9943 6658.8562 -3.11 9.376
780.000 7074.5733 6661.5989 -3.18 9.382
785.000 7077.2102 6664.4029 ~3.25 9.388
790.000 7079.9052 6667.2684 -3.32 9.393
795,000 7082.658C 6670.1952 -3.38 9.399
800.00C 7085.4686 6673.1834 -3.45 9.406
805.000 7088B.33¢9 6676.2327 -3.52 9.412
810.000 7091.2631 6679.3431 =3.59 9.418
815.000 7094.2466 6682.5145 ~-3.66 9.425
820.000 7097.2875 6685.7468 -3.73 9.431
825.000 7100.3855% 6689.0394 -3.79 9.438
830.000 7103.54C3 6692.3923 -3.86 9.445
835.000 7106.7509 6695.8043 -3.93 9.452
840.0C0 7110.0165% 6699.2747 -4.C0 9.459
845.00C 7113.335¢ 6702.8020 -4.Cé6 9.466
850.000 7116.7066 6106.3845 -4.13 9.474
855.00C 7120.1256 6710.0184 ~4.20 9.481
860.000 7123.585% 671369576 —4426 9.489
865.000 7127.0810 6717.4135 ~4+33 9.496
870.000 7130.5948 6721.1520 ~4.40 9.503
875.000 7134.1016 6724.8069 ~4.46 9.510
880.000 7137.5547 6728.5714 -4.53 9.516
885.000 7140.8776 67132.1288 -4.59 $.520
890.000 7143.9246 67135.4138 ~4.66 9.523
895.000 7146.4163 6738.1466 -4.73 9.522
900.000 7147.8990C 67139.8735 ~-4.79 9.520
905.000 7147.598¢9 6739.8208 ~4.86 9.530
910.000 7144.2563 6736.7288 -4.92 9.589
915.000 7136.1499 6728.8759 ~4.59 9.796
920.000 7120.4707 6713.4533 ~5.06 10.389
925.000 7093.0663 6686.3083 ~5.13 11.821
930.000 7048.0152 6641,.5196 -5%.20 14.731
935.000 6977.2232 6570.9927 -5.28 19.768

8-69
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TABLE 8-XXVII INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN ~-

S-11 EXPENDED-STAGE TRAJECTORY
(81 ~DEGREES LAUNCH AZIMUTH)

(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2

1150.000 430.9563 99.4476 -13.34 424
1155.000 430.3488 96.9988 -13.C3 «400
1165.000 429.2668 92.4652 -12.44 «357
1170.000 428.7821 90.3634 -12.17 " «338
1175.000 428.3302 88.3636 -11.61 <319
1180.00¢C 427.9085 86.4615 -11.66 «302
1185.000 427.5147 84.6541 ~11.42 «285
1190.000 427.1472 82.9388 -11.20 «268
1195.000 426.8044 81.3141 -10.98 e252
1200.000 426.4851 19.7786 -10.78 «236
1205.000 426.1881 783317 -10.59 «220
‘ 1210.000 425.9124 769730 -10.41 «204
SPLASH 1211.558 425.8382 T6.6045 -10.36 «209
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TABLE 8-xxvI] INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S~11 EXPENDED~STAGE TRAJECTORY
(81 -CEGREFS LAUNCH AZINMLTH)
(CONTINUED)

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

SEC M/SEC M/SEC DEG M/SEC2
945,000 6713.8546¢ 6308.1627 -5.46 38.075
950.000 6494.031¢ 6088.6139 ~5457 51.679
955,000 6197.0389 5791.8987 -5.71 67.681
960.000 5813.632¢ 5408.7757 ~5.87 84.744
965.000 5337.835¢ 4933.2681 -6.08 102.620
970.000 4775.7064 4371.4401 -6.35 116.474
975.00¢C 4157.8427 3753.8969 -6.69 122.226
980.000 3532.0194 3128.435¢ -Te11 118.060
985.000 2947.6444 2544.5048 ~T+65 105.713
990.000 2436.139¢ 2033.592¢ -8.30 90.2cC0
995.000 2010.3344 1608.6306 -9.C9 73.321

1000.000 1669.8212 1269.3641 -10.C3 57.897
1005.000 1403.8138 1005.2067 -11l.11 45.111
1010.000 1197.3722 801.4537 -12.31 35.270
1015.000 1036.7174 644.5810 -13.60 27.738
1020.000 910.6894 523.665] ~14.94 22.118
1025.000 810.1684 429.7215 -16.25 17.780
1030.000 129.6232 357.2277 -17.46 14,321
1035.000 665.089¢ 302.0066 -18.49 11.357
1040.000 617.C0912 264.6621 -19.50 7.892
1050.000 556.525¢6 227.1387 -21.43 5.043
1055.000 533.7510 214.0875 -21.95 4.194
1060.000 514.1737 202.0753 =22.10 3.545
1065.000 457.4752 190.6009 =-21.61 3.010
1070.000 483.5857 179.797s5 -21.47 2.524
1075.000 472.4316 170.0687 =20.91 2.112
1080.000 463.5205 161.1537 ~20.24 1.811
1085.000 456.5088 153.1021 -19.54 1.528
1090.000 451.0904 146.0165 -18.86 1.285
1095.000 446.929¢0 139.8286 -18.22 1.088
1100.0¢C0 443.7233 134.4087 -17.63 <933
1110.000 439.26C2 125.3600 ~16.58 «722
1115.000 437.6534 121.4445 -16.11 «679
1120.000 436.2741 117.6766 -15.¢€5 «644
1125.000 435.0856¢ 114.1171 -15.21 «599
1130.000 434.0549 110.790¢ -14.79 «555
1135.000 433.1499 107.6834 -14.39 «516

1140.000 432.3441 104.7719 -14.02 «482

8-70



TABLE 8-XXVIII

SEP

TIME
SEC

537.424
540.424
545.000
550,0C0
555,000
560.000
565,CC0
570.0C0
575.0C0
580.060
£85.000
£90.000
595,000
¢00.0CO
€05.,000
€10.CCO
615.000
€20.000
625.0C0
€30.000
€35,0C0
€40.0C00
£€45,0C0
650.0GC0
655.000
€60.000

L L nrn
VU e v

670.000
675.000
680,000
€85.CC0
690.000
€55.000
700.0C0
705.000
710.000
715.000
17204000
725.0C0
730.000
735.000

(81

N5-15481-1

X
M

€31CS78.93F
€3C5246,93¢
£29€6351.125
€286417.68°8
€27€6263,C€2
€2658864 T5C
€2552894G32¢
€244472,25C
6233434,87¢
€2272177.25C
€210700, 68¢
€199004. 625
6187090.428
€174957.5632
€162607.312
6150039.062
6137254.,312
€124252.31¢
€111034,6EE
€CST600.62°5
€NB3951,75C
6070087.250
€056008.688
¢C417154317¢
€027208,G3E
€012488,5¢63

55575554, 53¢
5982410.188
5967053.125
5651483,813
5635704+ CCC
5919712.63¢
5903512, 25C
£887101.188
5870481.5CC
£853652. 313
SF36615.42¢
5819370. 0CC
5801917.815
5784258412¢
5766392,688

i
|

Y
M

478294398
475614620
48162.308
48380.274
48596.831
48811.986
49025.716
49238,031
49448.904
496584 347
498663734
50072.875
50277.945
50481.554
50683.676
50884.322
51083.467
512814120
51477.257
51671.888
51864.9R9
520564567
52246.601
52435.097
52622.034
52807.419
52551225
53173.473
53354.128
53533,201
53710.0671
538864545
54060. 800
54233, 445
54404.457
54573 .842
54741582
54907.680
55072117
55234.899
55396.005

VEHICLE POSITICN CNORDINATES - S-IT
EXPENDED-STAGE TRAJECTORY
—“DFGREES LAUNCH AZ IMUTH)

7
M

1803044.422
1823299.€656
1854 145, 844
1887790.4328
1921367. 141
1954877.453
1688317.500
2021 688.7S7
2054987.5106
2088215.109
2121367.688
2154446,844
2187448.688
2220374.688
2253221.C63
22855989.250
2318675.469
2351281.156
2383802.531
2416240.569
74485%52.813
2480859, 7275
2513037.031
2545127.021
2577125,781
2609034.5%4
2640845.813
2672572750
2704199.719
2735732.125
21671664250
2798503.438
28237404000
2860877.344
2891911.750
2922844.563
2953672.125
2984 395.719
3015011.813
3045521, 625
3075921.531



TABLE E-XXVIII

TIME
SEC

740.0C0
745,000
750,060
7554000
760. 000
765.000
170.0C0
775,000
780.0C0
785.000
790.000
795.C00
800.CCO
805.000
810.000
815.000
820,000
825.000
830.000
€35.000
840.000
845,000
850.0CC
855.0C0
860.0C0
£€65.,000
€70.000
875.000
880.00CC
885.CCO
890.000
865,000
900.000
505.000
S10.000
€15.000
$20.000
525,000
930.000
635,000
S40.000

D5-15481~1

VFHICLF POSTYICA CONRDINATFS - S-I1
FEXPENNFD-STAGF TRAJECTORY

(81 -LFGRFFS
(CONTINUED)

X
M

57483204563
5730043. 688
5711561.125
5667874.875
5673983.938
5654890,313
5635593, C632
5616094,125
5596392, 563
5576490.,438
5556386, €FE
5536083.50¢
5515579, 75¢C
£494877. 625
5473976,0CC
5452877.12%
5431579.938
541C0B6s 5¢€2
5388396.0CC
53€€51045CC
5344428,81°%
5322153.50C
5266683, 25C
527707204438
£2% 163,938
523111 6.25¢C
£201876425¢C
5184446,562
5160826, 25¢C
5137018.,188
5112027.125
5088842,C67
50€4479,625
5039942.250
5015237.2%¢C
4990380.871¢
4565393,563
4940312.25¢C
4915188.12°¢
4850102.0C¢C
48651656375

LAUNCH AZTMUTH)

@™
I

73

Y
M

555554441
55713.188
558694 249
56023.606
561764265
56327.205
564T76.431
56623.925
56769.690
56913, 709
57055.985
57196.501
57335.259
5ST472.242
57607.453
57740.876
57872.513
58002.346
581304379
582564595
58380.996
58503. 564
58624.303
587434194
588604240
58975,422
59088, 740
59200.175
59309. 721
59417.351
59523.045
596264752
59728.405
59827.874
59924,.958
60019.319
60110.445
60197.518
60279.301
60353,946
60418.805

z
M

3106212.844
3136291.938
3166460.125
3196413.813
3226254,219
3255977.813
3285585,750
3315074.625
3344 445.5131
3373695.000
3402824.188
3431829.594
2460712.406
3483469.094
3518100.513
3546604.156
3574980.156
3603225.438
3631341.054
3659323,688
3687174, 250
371488%9.4006
3742470.156
3769913.156

3797219.375

3824 385,344
3851411.969
31878295.719
3905037.2%0
3931632.781
29580824281
3984 380, 844
4010526.37%
40365104531
40G62325.500
4087954.188
4113375.969
4158554,063
4163438.813
4187952.875
4211991.500

e



TABLE 8-XXVITI

TIME
SEC

545.000
S50.000
$55.000
S60.GC0
$65.000
S70.000
S75.000
980.000
$85.0C0
990.C00
$95.000
1¢00.0C0
1C05.000
1010.cCcC0O
1C15.000
1020.000
1C25.000
1C30.000
1035.¢cC0
1040.000
1C45.000
1C50.0C0
1C55.0C0
1C60.000
1C65.000
1670.0C0
1075.000
1C80.000
1C85.0C0
1090.000
1695, 000
1100.0C0
1105.000
1110.000
1115.000
1120.0C0
1125.000
1130.000
1135.0C0
1140.000
1145.060

D5-1548]1-1

X
M

4840538, 062
4816428.125
4793102,93¢
4770873.625
4750086.250
4731097.31¢
4714203.68¢
4659553,43¢
4687110.0CC
4676673,875
4667964.8175
46606694625
4€54494,938
4646192,812
4644571,25C
4640483, 250
4636821.75¢C
4623506,625
4630475, 625
4627670.€25
4625020, 062
4622484,562
4620048.812
4617704.25¢C
4615444,500
4€13261.18¢
4611144.75¢
46C0S084.875
4€07073,37%
4605102,125
4603164,.188
4601253.562
4599365.875
4567497.438
4595645, 688
4552809,00C
4591986.312
4590176.43¢
4588378.375%
45865914125
4584814,062

(
1

|

VEHICLE POSITICN CONRDI
EXPFNDFD-STAGF TRAJECTORY
(81 —-DFEGREES LAUNCH AZ IMUTH)
(CONTINUED)

8-74

Y
M

60470.190
60503.207
60511.679
60488.354
60425,328
60314.432
60149,122
59926.347
59647.547
59317.905
58944.547
58535,210
58097.168
57636.475
57157.943
56665.230
56161.183
55647.943
55127.329
5460Ce 839
54069.960
53535,607
52998, 493
572459,129
519184029
51375. 589
50832.154
50287.954
49743,225
49198, 066
486524 616
48106.896
471560.988
47014.877
46468.619
45922.182
45375.614
448728, 372
44281.994
43734,.933
43187.725

NATES - S-I71

7
M

4235407.¢25
4258013.125
4279571.375
4299813,688
4318450.688
4335195,¢25
43449828,375
4362268.813
4372601.625
4381048,428
4387891.500
4393430,750
43979358.125
4401639.688
4404710. €88
4407 286,688
4409471.000
4411345,063
4412975.438
4414417.313
4415713.125
4416894,.875
4417990.275
4419024.9283
4420020.4138
4420994, 563
4421960.G00
4422925,438
4423896.938
4424878.063
4425870.313
4426874,.313
4427890.000
4428917.125
4429955,313
44 31004.500
4432064.563
4433135,125
4434215, 625
4435305,563
4436404, 275



TABLE 8-XXVIII

TIMF
SEC

1150.000
1155,.000
1160.000
1165.000
1170.Gco
1175.000
1)80.cco
1185.000
1190.000
1195.000
1200.0C0
1205.000
1210.000

SPLASH 1211.558

N5-15481~1

VEHICLE POSITICN COORDINATES - S-11

EXPENDED-STAGE TRAJECTORY
{81 —-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

X Y

M M
4583046.43 ¢ 42640.322
4581287.813 42092.760
4579537.5CC 41544.99
4577795, 18¢ 40997.053
4576060.375 40448.897
4574332,8]13 39900.561
4572611.91¢ 39351.997
457C897.50C 38803.244
4569189,12¢ 38254.256
45614864563 37705.069
4565789, 37€ 37155.639
4564097.375 36606.002
4562410.0¢3 36056.116
4561885,12% 358844691

8-75

Z
M

4437511.500
443B626.438
4439748.938
4440878.428
4442C14.750
4443157.375
44443206.125
4445460.563
4446620.375
4447785.188
4448954,750
4450128.813
4451307.125
4451675.125



STAGE TRAJFCTOR Y
(BY -DEGREES Launch AZ THMUTH)

8

76

TIME Xnory YDoT 0CT
SEC M7 SEc M/SeC M/SEC
SFp 537.424 =1897.120 44.153 6754,.901
£40.424 -1923.8)1¢ 43.987 6747,229
545.000 ~1964.4¢4 43.722 6735,365
550,000 =7008.822 43.453 6722.173
555.¢c0 =<053.1C¢ 43.172 6708.746
560.000 =2097.319 42. 889 6695,08>
5€5.C00 ~2141.45¢ 42.605 6681.182
570.000 =2185.524 42.319 6667.046
575.000 —2229,5]14 42.032 6652,6758
580.0C0 =2273,43) 41.743 6638,068
£85.000 —2317.271 4l.453 6623,226
550.0cC0 ~?2361.03¢ 4le 1ol 6€08.148
£95.000 ~2404.,721 40.368 6592.836
€00.000 ~2448.33) 40.573 6577.288
605,.0C¢C =2491 . 8¢1 40.277 6561.506
€10.000 ~2535,3)12 39.979 5545, 489
615.000 ~2578.684 39.680 5529,239
€20.000 =2621.67¢ 39.380 ©512.752
€25.0C0 =72665,184 39.077 6496.034
€30,000 =2706.313 38.774 6479.080
¢35.000 =2751.357 384468 6461,.893
€40.000 =2794,320 38.162 6464,472
645,000 —2837.16¢ 37.853 €426.813
€50.0¢0 -2879.96¢ 37.544 6408.,979
¢55.000 ~2922,6S¢ 37233 6390, 808
660.000 ~2965,318 26,9205 6372.453
€65,0C00 =3007. 852 364606 6353, 6%
670.000 =32050. 295 36.290 5335,043
675.000 —3092.65¢ 35.9753 6215.989
€80.0C0 ~3134.57¢ 35. 655 6296,701
€85.000 =-3177.103 35.335 62174181
€950.CCo =3219.192 35.013 6257.427
€S5.00¢0 —3261.188 344550 6©237,442
700,000 ~3303.0654 344366 6217.222
705.000 ~3344.9C4 24.040 6196.771
710.000 ~3386.622 334713 6l176.087
715.0C0 = 342B.24¢ 334384 6155,170
720.0C0 =3469,77¢ 33.054 6134.020
725.000 =3511.2¢C¢ 324722 6112.¢38
730.000 =3552.542 324389 691,0;3
735.000 —-3593,77¢ 32.055 H5069.176



N5-15481-1

TABLE €-XX1IX VEHICVHE VELCCITY COMPONENTS - S—11

EXPENDED STAGF TRAJECTORY
(81 -DEGREES LAUNCH A7 IMUTH)
(CONTINUED)

TIME X007 Yynar 7007
SEC M/SEC M/SEC M/SEC
740.0C0 -3€34.916 31.719 6047,.0G6
745. 000 ~36T5.G5¢ 31.381 6024,784
7150.CCC -3716.85% 31.042 6002.239
755,000 =-3757.737 30.702 5679.462
160.000 -3798. 4175 30.360 59564451
765.0C0 -3839.1(S 30.017 5633.209
770.0C0 ~38794641 29,672 5909.734
775.0C0 -3920.0¢68 29.326 5886.027
780.000 -3960.391 28.979 5862.086
785.0C0 =4000.6Cé6 28.630 5E37.914
790.0C0 ~4040.71¢ 284280 5813,508
795.000 -4080.717 27928 5788.870
800.0C0 =-4120.611 27575 5763.998
£€05.0C0 41604393 27.220 57384894
810.0C0 ~4200.067 264864 5713.557
815.000 ~4239.621 264506 5687.987
820.0C0 —-4279.077 26+ 147 5662.18?
825.0C0 —4318.411 25.787 5636.145
830.0CO 4357, 633 25.475 5609.873
835.000 —~4396,732¢ ?5.062 5583.364
640.0C0 ~4435,722 24.697 5556.625
845.000 —4474.58¢ 24.331 5529.648
£50.0C0 ~4513,335 73963 5502.431
£§55.000 —-4551.955 23.594 5474.974
860.000 -4590.445 23.223 5447.271
865.000 46284757 224851 5419.317
870.0C0 -4667.004 224176 5391.099
£75.0C60 =-4705., 043 22099 53624601
880.0C0 -4742.88°% 21.718 5333.785%
€85.0C0 -4780.472 21.334 5304.598
890.000 -4817.7CS 1204942 5774.932
€95.000 —-4854.4395 20539 2244.587
500. 0CO ~4890.217 20118 5213.236
$05.06G0 =4924.621 19.664 5180.332
S10.CCO -4956.7322 19.158 5144.682
$15.000 —4G9854265 18.570 5105.990
620.C00 -500864261 17.853 5061.404
$25.000 -5022.658 16936 50084374
$30.000 ~5024.17¢ 15.716 4542 ,866
€35.000 =5006.731 14.055 4859.434
9404CCO ~4962.471 11.766 4751.048

77



TABLF B-XX1X

TIME
SEC

$45.000

$50.000

€55.0CC

S60.,000

$65.000

$70.000

575.CC0

S80.000

€85.CC0

$390.C00

$55.0C0
1C60.000
1C05.0C0
1C10.€CO
1015.000
1C20.000
1€25.0C0
1€30.0C0
1€35.000
1C40.C00
1C45.000
1C50.CC0O
1055.C00
1C60. 0600
1065, 000
1070.000
1C75.CC0O
1080.0€C0
1085.C00
1090.CCO0
1¢95.0C0
1100.CCO
1105.0€C0
1110.060
1115.000
1120.CC0
1125.06C0
1130.0C0
1135.CC0
1]40.0C0
1145.CC0

D5-154¢°1-1

VEHICIE VELCGCITY COMPONFNTS — S—J|
FXPENDED STAGF TRAJECTORY

(81 —DEGREFS LAUNCH A7 TMUTH)

(CONTINUED)

Xnov
M/SEC

—48810642
=4753.21¢C
-45660422
=4313.,514
-3988.88%
~3595,745%
-3155.,82¢F
=2704.4CC
-2278.8¢58
-1503.67¢
~1589,¢€1¢
=-1337.525
-1140,117
~9864 544
-866.55C
-771.825
=6954,21C
~-632.6¢€4
-581.382
-543.417
-517.827
~4364.75S
-477.754
-460,151
-443,GE¢€
~42G.5¢61
~417.32¢
-4006.8473
-398.003
~390. 652
~384,671
—-379., 683
=375« 512
-371.943
-gﬁﬂcRCF
-365. 857
-363.21E
-360. 7€l
-3584466¢
—-356.4C2
=354.44¢

ynor
M75¢C

B.625
44374
-1:232
~Be 364
-170139
‘27.460
-38.792
=50a47292
-61.075
=7C.570
-7805%6
-84.970
=-90.060
-940067
=-97.235
-99.759
—1010796
-103.440
-1040761
~-105%.778
-106.548
~107.166
~107« 665
~108.060
-10R,. 366
-108,.5498
-108.771
'108.{)8
~108.992
-109.063
-109.118
~109.163
=-109.202
-109.237
-109.269
=-1C9. 300
-109.330
-1CS. 3061
~1U9,. 393
-1094426
~-109. 460

7007
M/SFC

4609.2€6
4424 ,4865
4189.4Q00
3897,.,673
3546.969
314..807
270€.825
2271.310
1808.€04
1518.463
1228.170
996.047
Al14.C074
671.998
560.684%
472.958
4034357
348. 406
305,554
272600
246,799
276,862
21247438
202383
1964506

153870

157.8638
193.575
195,230
197,352
199.6¢8
2072.026
2044335
206580
08,762
716569
21312118
215.1¢€3
217.085%
2184917
2720+ 626



D5-15481-1

TABLE 8-XX1X VEHICLE VELCCITY COMPONENTS - S~11
EXPENDED STAGF TRAJECTORY

(81 —DFGREES LAUNCH A7IMUTH)

(CONTINUED)

TIMF X007 YDdOovT neT
SEC M/ SEC M/SEC M/SEC
1150.0C0 =3524611 =109, 496 2224260
1155.¢CC0 -350.882 -109.532 223,797
1160.000 =3494241 ~-1C09.570 2254252
1165.C00 =347, 658 =169, 609 2254621
1170.000 -346.230 =109+ 649 227.539
1175.000 -344,827 ~-109. 689 279.178
1180.000 -343.516 ~-109.731 2304351
1185.000 =342.2¢€5 -109.774 231.459
1190.000 ~-341.081 ~-109.817 232.505
1195.000 ~339,G¢€4 =-109.861 233,489
1200.000 -358.911 -=109.9306 234.4)13
1205.000 =337.924 ~109.952 235.276
1210.CCO -337.0CC -109.998 ?236.C78

SPLASH 1211.558 ~336,753 -110.012 2364281



05-15481-1

TABLE 8-xxx ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDE, AND LONGITUDE - S~1I1 EXPENDED-STAGE

TRAJECTORY (90 —DEGREES LAUNCH AZIMUTH)
TIME ALTITUDE RANGE LATITURE LCNGITUCE
SEC M NMI CEG DEG
SEP 537.424 130051.4 842.0 27.420 ~64.792
540.424 190127.1 852.4 27.392 =64.600
545,000 190212, 868.3 27.350 -64.308
550.000 190263, 3 885.6 27.303 -63.988
555.000 190270. 4 902.9 27.255 ~63.669
560.000 190233,.8 920.2 27.206 -63.350
565.000 190153,.3 937.5 27.157 -63.,031
575.000 189860.8 972.1 27.055 ~62.395
580.000 189¢48.9 989.4 27.004 -62.077
585.000 189393, 1006.7 26.951 -61.759
590.000 189C93,¢ 1024.0 26.897 ~6l.442
595.000 188750,1 1041.3 26.843 =61.125
600.000 188363,¢ 1058.7 26.788 -60.808
605.000 187632.0 1076.0 26.732 ~6C.492
610.000 187457.3 1093.3 26.675 ~60.176
615.000 186538.6 11 2.6 264617 -59.860
620.000 186376.3 11:8.0 26.559 -59.544
625.000 185770.2 1145,.3 26.499 =59.229
630.000 185120.4 1162.6 26.439 -58.914
635.000 184426,9 1180.0 26.379 -58.600
640.000 183¢89,.5 1197.3 26.317 -58.285
645,000 182908.6 1214.6 26.25% -57.971
650.000 182¢c83.7 1232.0 26.191 =57.657
655.000 181215,.4 1249.3 264127 =57.34%44%
660.000 180203_4 126647 26.C63 -57.030
665.000 1793476 1284,.] 25.997 ~56.717
670.000 178348,2 1301.4 25.531 ~56.405
675.000 177305,2 1318.8 25.863 -56.092
680.000 176218.6 1336.2 25.796 -55.780
685.000 175088.4 1353.6 25.727 55.468
690.000 173914,7 1371.0 25.6 37 =55.156
695.000 17269774 1388.4 25.587 =54.845
700.000 171436,¢ 1405.8 25.516 ~54.534
705.000 170132,.3 1423,2 25.444 ~54.223
710.000 168784 .4 144046 254371 -53.912
715.000 1673293, 145841 25.298 -53.602
720.000 1€5558,.3 1475.5 25.224 =-53.292
725.000 164480.2 1493.0 25.149 -52.982
730.000 162958, ¢ 1510.4 25.073 -52.673
735.000 1£1393,7 1527.9 24.997 -52.363



D5-15481-1

TABLE 8-XXxX ALTITUDE, RANGE FROM CAPE KENNEDY, GECDETIC
LATITUDE, AND LONGITUDE ~ S-11 EXPENDED~STAGE
TRAJECTORY (9¢C —DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUCE LONGITUCE
SEC M NMI DEG DEG
740,000 159785.4 1545.4 24.920 -52.054
745.000 158133.9 1562.8 24.842 ~51.745
750.000 156438.6 1580.3 24,763 ~51.437
155,000 154700.8 1597.8 24.683 ~51.128
160.000 152919.5 1615.3 24.603 -50.820
7165.000 151094.9 1632.9 24.522 ~50.512
770.000 149227.2 1650.4 24.440 -50.205
775.000 147316.4 1667.9 24.357 -49.897
780.000 145362.2 1685.5 24.274 -49.590
785.000 143365.3 1703.1 24.190 -49.283
790.000 141325.0 1720.6 24.105 -48.977
795.000 139242.0 1738.2 24.019 -48.670
800.0C0 137116.0 1755.8 23.933 ~48.364
805.000 134546.9 1773.5 23.846 -418.058
810.000 13273s5.1 1791.1 23.758 -47.752
815.000 130480.3 1808.7 23.670 -47.447
820.000 128182.7 1826.4 23.580 ~47.141
825.000 125842.3 1844.0 23.490 -46.836
830.000 123459,2 1861.7 23.399 ~46.531
835,000 121C33.4 1879.4 23.308 ~46.227
840.000 118564.8 1897.1 23.215 -45.922
845.000 116053.9 1914.8 23.122 ~-45.618
850.000 113500.2 1932.6 23.028 -45.314
855.000 110504.1 1950.3 22.934 ~45.010
860.000 108265.3 1968.1 22.838 -44.706
B£5.000 iC5584.53 1985.9 22.742 ~44.,402
870.000 102860.8 2003.7 22.646 ~44.099
875.: 20 100C95.2 2021.5 22.548 =43.796
880.000 97287.3 2039.3 22.450 ~43.493
885.000 94437.2 2057.2 22.351 -43.190
890.000 91545.2 2075.0 22,251 -42.887
895.000 88611.6 2092.9 22.151 -42.585
900.000 85€36.5 2110.8 22.050 —42.283
905.000 82620.8 2128.7 21.948 -41.981
910.000 719565.5 2146.6 21.84¢6 -41.680
915.000 16472.2 2164.4 21.743 -41.379
920.000 13343.3 2182.3 21.639 -41.080
925.000 70183.3 22C0.1 21.536 -40.781
930.000 €6997.3 2217.8 21.432 -40.485
935.000 63794.7 2235.3 21.329 -40.193
940.000 60587.3 2252.5 21.226 ~39.904



DS-15481-1
‘ _

TABLE 8-XXX

ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - S-I] EXPENDED-STAGE
TRAJECTORY (90 ~-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LONGITUCE
SEC M NMI DEG DEG
945,000 $7392.7 2269.4 21.126 ~39,623
950,000 54233,1 2285.8 21.028 -39,.351
955,000 51136.7 2301.4 20.934 -39,091
960.000 48136.8 2316.1 20.845 -38.848
965,000 45271.3 2329.5 20.763 -38.625
970.000 42581.0 2341.5 20,690 ~38.426
975.000 40101.0 2352.0 20.626 -38.254
980,000 37849,.8 2360.7 20.572 -38.109
985,000 35825.7 2367.9 20.528 -37.990
990,000 34009.0 2373.6 20.493 -37.896
995,000 32370.9 2378.2 20.465 ~37.821
1000.000 30876.9 2381.8 20.443 ~37.762
1005.000 29493,7 2384.6 204425 -37.716
1010.000 28193.4 2386.7 20.412 -37.679

‘ 1015.000 26955,.5 2388.5 20.401 -37.651
1020.000 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
1040.000 21405.4 2392.8 20.374 ~37.579
1045.000 20378.3 2393,.2 20.372 ~-37.573
1050.000 19357.9 2393.5 20.370 ~-37.568
1055.000 183534 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
1070.000 1553647 239441 20.366 ~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 204365 ~37.555
1100.000 10964.3 2394,.3 20.365 ~37.555
1105.000 10209,2 2394.3 20365 ~37.55%5
1110.000 9676.0 2394,.3 20.365 ~37.555
1115.000 9C62.9 2394,.3 20.365 -37.554
1120.000 §46847 2394.3 20.365 ~37.554
1125.000 7892.7 2394.3 20.365 ~37.554
1130.000 7333.7 239443 20.365 -37.554
1135.000 6790.6 2394.3 20.365 ~37.554

‘ 1140.000 62624 2394.3 20.365 ~-37.554
1145.000 574840 2394.3 20.365 ~37.554



D5-15481-1

TABLE 8-XXX ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, AND LONGITUDE - s-11 EXPENDED-STAGE
TRAJECTORY (90 —DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LONGITUCE
SEC M NMI DEG DEG
1150.000 5246.9 2394,.3 20.365 =37.554
1155.000 4758.2 2394,.3 20.365 ~37.554
1160.000 4281.3 2394,.3 20.365 -37.554
1165.000 3815.6 2394.3 20.365 -37.554
1170.000 3360.5 2394.4 20.365 -37.554
1175.000 2915.6 2394.4 20.365 -37.554
1180.000 2480.4 2394.4 20.365 -37.554
1185.000 2054.3 2394.4 20.365 =37.554
1190.000 1636.9 2394.4 20.365 =37.554
1195.000 1227.9 23%4.4 20.365 -37.554
1200.000 82646 2394.4 20.365 ~37.554
1205.000 432.6 2394.4 20.365 -37.554
1210.000 45.7 2394.4 20.365 -37.554

. SPLASK 1210.596¢ «C 2394.4 204365 -37.554



D5-15481-1

TABLE 8-XXxXI INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION -
S-I1 EXPENDED-STAGE TRAJECTORY

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL AcCC
SEC M/SEC M/SEC DEG M/SEC2
SEP 537.424 7022.6370 6602.1407 «25 9.257
540.424 7022.5311 6602.0352 «21 9.257
545.000 7022.4096 6601.9167 el4 9.257
550.000 7022.3319 6601.8459 «07 9.257
555.000 7022.3120 6601.8365 -«00 9.257
560,000 7022.3495 6601.8883 -« 07 9.257
565.000 7022.4447 6602.0014 ~el4 9.257
570.000 7022.597¢ 6602.1758 —e21 9.257
575.000 7022.8080 6602.4115 ~.28 9.258
580.000 7023.0760 6602.7084 -e36 9.258
585.000 7023.4017 6603.0667 --43 9.259
590.000 7023.7850 6603.4861 -«50 S.260
595.000 7024.2258 6603.9670 -«57 9.261
600.000 7024.7244 6604.5091 ~+ 64 9.262
605.000 7025.2806 6505.1125 -.71 9.263
610.000 7025.8%44 66C5.7770 --178 9.264
615.000 7026.5657 6606.5028 -85 9.266
620.000 7027.2947 6607.2900 ~e92 9.268
625.000 7028.0813 6608.1382 -1.00 9.269
630.000 7028.9255 66C9.0477 ~-1.C7 9.271
635.000 7029.8272 6610.0185 ~l.14 9.273
640.000 7030.7867 6611.0505 -1.21 9.275
645.000 7031.8037 6612.1437 -1.28 9.277
650.000 7032.8782 6613.2981 -1.35 9.280
655.000 7034.0104 6614.5137 -1.42 9.282
660.000 7035.2003 6615.7905 ~1.49 9.285
665.000 7036.4478 6617.1285 -1.56 9.287
670.000 7037.7528 6618.5277 ~1.63 9.290
675.000 7039.1154 6619.9880 ~-1.70 9.293
680.000 7040.535% 6621.5096 ~1l.77 9.296
685.000 7042.0135 6623.0922 -l.84 9.299
690.000 7043.549¢C 6624.7361 -1.91 9.303
695.000 7045.142¢C 6626.4410 ~-1.98 9.306
700.000 7C46.7927 6628.2072 -2.05 9.310
705.000 7048.500C9 6630.0343 -2.12 9.313
710.000 7050.2667 6631.9227 ~-2.19 9.317
715.000 7052.0900 6633.8721 -2.26 9.321
720.000 7053.9711 6635.8826 -2.33 9.325
725,000 7055.9096 6637.9542 -2.40 9.329
730.000 7057.9059 6640.0869 -2.47 9.334

(9C ~DEGREES LAUNCH AZIMUTH)

8-84



D5-15481-1

TABLE 8-XXXI INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -

(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/ SEC DEG M/ SEC2
140,000 7062.07C9 6644.5353 ~2.61 9.343
T45.000 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
T65.000 7073.4907 6656.7238 ~2.96 9.368
770.000 7075.9473 66593445 -3.02 9.373
175,000 7078.4614 6662.0259 -3.09 9.378
780.000 7081.0330 6664.7683 -3.16 9.384
785.000 7083.6619 6667.5714 ~3.23 9.390
790.000 7086.3483 6670.4353 -3.30 9.396
795.000 7089.092C 6673.3599 -3.37 9.402
800.000 7091.8931 667643451 -3.43 9.408
805.000 7094.7513 6679.3908 -3.50 9.414
810.000 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 7106.7534 6692.1760 -3.77 9.440
830.000 7109.8948 6695.5214 -3.84 9.447
835.000 7113.0911 6698. 9249 -3.91 9.454
840.000 7116.34; 6702.3856 ~-3.97 9.461
845.000 7119.644C 6705.9019 —4.04 9.468
850.000 7122.996¢ 67C9.4714 ~4.11 F.476
855.000 7126.3948 6713.0896 -4.17 9.483
860.000 7129.8213 £716.7455 ~4el4 9.490
865.000 7133.2964 6720.4410 ~4.30 9.498
870.000 7136.772% 6724.1467 4437 9.505
875.000 7140.2265 6727.8334 -4.44 9.511
880.000 7143.6039 6731.4466 ~4.50 9.517
885.000 7146.8099 6734.8915 457 9.521
890.000 7149.6637 6737.5873 ~%4463 9.522
895.000 7151.8281 67403967 ~4.,70 9.520
900.000 7152.7838 6741.6002 -4.76 9.521
905.000 7151.5947 6740.6617 -4.83 9.541
910.000 7146.5222 6736,2422 ~-4.89 9.631
915.000 7136.78663 6726.34)17 ~4,96 9.923
920.000 7117.9869 6707.8193 ~5.C3 10.709
925.000 7086.013C 6676.1035 -5.10 12.496
930.000 7034.4201 6s25.7688 ~5.17 15.933
935.000 6954.5646 6545,1702 -5.25 21.622

S-11 EXPENDED-STAGE TRAJECTORY
(90 -DEGREES LAUNCH AZIMUTH)



D5-15481~-1

TABLE 8-xxx1 INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S-11 EXPENCED~STAGE TRAJECTCRY
(90 -DEGREES LAUNCH AZINMUTH)

(CONTINUED)
TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2

945.000 6663.6999 6254.8081 -5.44 4l1.347
950,000 6425.3669 6016.7151 ~-5455 55.508
955.000 6107.8106 5699.3864 -5.70 71.733
960.000 5703.5635 5295.3497 ~5.87 88.924
965.000 5207.6050 4799.5758 -6.10 105.950
970.000 4632.0197 4224,1403 —-6.38 117.986
975.000 4011.77¢6 3604.0085 -6.73 121.377
980.000 3395.6924 2988.0067 ~-T.18 115.144
985.000 2829.9785 2422.3810 ~T1.74 101.974
990.000 2339.6263 1932.1868 -8.42 86.018
995.000 1935.3837 1528.2761 -9.24 69.530
1000.000 1613.8841 1207.463¢6 -10.19 54.776
1005.000 1363.332) 958.1768 -11.28 42.728
1010.000 1168.732¢ 165.6762 -12.48 33.447
1015.000 1017.1799 617.3320 -13.76 26.371
1020.000 898.0309 502.7364 -15.05 21.143
1025.000 8C02.9115 413.6359 -16.29 16.996
1030.000 726.75C5 344.945] -17.40 13.693
1035.00¢ 666.0112 292.9041 -18.34 10.710
1040.000 622.3742 259.5600 -19.30 T.470
1045.000 590.9621 239.3501 -20.28 5.916
1050.000 5€¢5.5075 224.4251]1 -21.01 4.857
1055.000 543.8883 211.6634 -21.40 4.045
1060.000 525.32C8 199.7483 -21.43 3.417
1065.000 509.5883 188.3887 -21.16 2.910
1070.000 456.6086 177.77137 -20.67 2.431
1075.00¢C 48642436 16842442 ~20.08 2.051
1080.000 477.9741 159.4767 =-19.40 1.752
1085.000 471.5045 151.6153 -18.71 1.475
1090.000 4€6.519C 144.7155 -18.05 1.241
1095.000 462.6927 138.6904 -17.43 1.053
1100.000 459.7422 133.4066 -16.86 «905
1105.000 457.44¢1] 128.7485 -16.34 -789
1110.000 455.6173 124.5543 -15.86 « 704
1115.000 454,1141 12¢.6780 -15.41 «671
1120.000 452.3186 116.9458 -14.97 «633
1125.000 451.7C2¢C 113.4323 -14.54 -588
1130.000 450.7317 110.1509 -14.15 «545
1135.000 449.8773 107.0848 -13.77 «507
1140.000 449.1147 1C4.2095 -13.42

8-86

«473



TABLE 8-xxx]

TIME
SEC

1150.000
1155.000
1160.000
1165.000
1170.000
1175.000
1180.000
1185.000
1190.000
1195.000
1200.000
1205.000
1210.000

SPLASH 1210.59¢6

D5-15481-]

8-87

ELOCITY, INERTIAL

INERTIAL ACCELERATICON -

INERTIAL VELOCITY, RELATIVE v
FLIGHT-PATH ANGLE, AND

S-11 EXPENDED~STAGE TRAJECTORY
(90 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

VINERTIAL VRELATIVE PATH ANG
M/SEC M/SEC DEG
447.7970 98.9458 -12.77
447.2189 96.5230 -12.46
446.6841 94.2226 -12.18
446.1875 92.0355 -11.90
445,293¢ 87.9743 -11.39
444.8909 86.0912 -11.16
444.5148 84.3023 -10.93
444.1637 82.6051 -10.72
443.8363 80.9981 -10.52
443.53)]2 79.4804 -10.32
443.2475 718.0510 -10.14
442.9616 76.5938 -9.96

INERTIAL Acc
M/SEC2

<417
«393
«371
«351
«332
<314
«296
«279
«263
«246
«230
«215
«199
«207



TABLE 8-XXXIT

SEP

TIME
SEC

537.424
540.424
545.000
550.000
555.0C0
560.000
565.000
570.Cco
575.000
580. 000
585.0C0
590. 000
595.000
€00.0C0
€05. 000
€l10.0C0
€15.000
€20.0C0
625.000
€30.000
635.C00
€40, 000
645. 000
€50.000
655,000
660.000
€65, 000
670.000
675.000
680.060
6854000
690.000
€95,000
700.000
705.0c0
7104000
715.000
720.000
725.000
730. 000
735.000

VEHICLF POSITIGN COnRO

EXPFNDFED~

(9C -OFGREES LAUNCH AZ IMUTH)

D5-15481-1

}
0

STAGE TRAJECTORY

X
M

6309641,81:3
€3C3884,638
6294951 ,.12%
€284976.250
€2747804125
€2€4362,37¢
6253724,.18¢
6242865, 063
€231786.188
€22C487.188
€208969,.188
€197231.8113
6185276, 250
6173101.938
€16C710.37¢
€148100.812
6135274.688
€122231.438
€108977,.5(C¢
6055497.188
€081807.0CC
€067901.25¢
€053781.50¢C
€C3%5447.0CC
6024899,375
6010137.875
5995164,062
5979977.25¢
5964579.062
£548368. 688
£933147.87¢
5917115.812
5900874.18¢8
5884422.188
5867761.625
£850891.5¢2
5833813.875
5816527.683
5799034.813
5781334,37¢
5763428.188

Y
M

16037.687
16016. 740
15984.602
15949.216
15913.554
15877.614
15841.400
15804.909
15768.146
15731.108
15693,799
15656.216
15618.364
15580.240
15541.849
15503.187
15464.258
15425.061
15385.600
15345,871
1530%5.878
1526%5.621
15225.101
15184.317
15143.274
15101,9467
150604402
15018.57¢6
14976. 493
14934, 150
14891,.55}
148484695
14805.584
14762.217
14718.597
14674,722
14630.595
14586,215
14541,.586
14496, 704
14451.574

INATES - S~q7

z
M

1803446.4138
1828714.53)
1859580, 234
1893 246,000
1926843, 703
1960374.875
1993835,625
2027227.453
2060546,531
2093794.313
2126 966. 538
2160065.538
2193087.438
2226032.506
2258898.594
2291685, 538
2324391.125
2357015,53)
2389555, 469
2422012.375
2454382,438
2486 667,031
?518862,531
2550970. 250
2582986.500
2514912.656
2646744.5969
2673484,78)
2710128.500
2741677.375
2773127.813
2804481.094
2835733.563
28668864563
2897936.4138
2928884,563
2959127.219
2990465.688
3021096.406
3051620.656
3082034.813



TABLE 8-XXXI]

TIME
SEC

740.000
745.000
750.000
755.0C0
7160.000
165,000
770.000
775.000
780.CC0
785.000
790.000
795,000
800.000
€05.0C0
810.000
€15.000
820.0C0
825.000
830.000
£35,000
840.000
845,000
850.0C0
€55.000
860.0C0
865,000
870000
8715.000
880.000
€85.000
890.000
S00.000
S05.0C0
S10.000
S15.0060
$20.0C0
S25.000
930.0C0
$35.000
S40.0C0C

D5-15481~1

VEHICLF POSTTICN COORDINATES - S-11

EXPENDED—STAGE TRAJECTORY
(30 ~DFGREES LAUNCH AZ IMUTH)
(CONTINUED)

X A4
M M
5745315.428 14406.193
5726998.0¢3 14360.566
5708475.0CC 14314.689
5685748, 250 14268.568
567€816.92¢ 14222.198
5651683.00¢ 14175.584
5632345.375 14128.724
5612806.25¢ 14081.622
5593064.50¢ 14034,274
5573122,2%¢ 139864686
5552978.42¢ 13938.854
5532635.25¢ 13890.783
5512091.563 13342.469
5491349, 62¢ 13793.917
5470408.,25¢ 13745.125
5449269,.68¢ 13696.095
5427932.87¢ 13646.826
5406400.00C 13597.322
5384670.00C 13547.578
5362745.0¢2 13497,601
£340624,.188 13447.386
5318309.688 13396,.938
£295800.312 13346.252
5273098.5¢63 13295,3313
5250203.25¢0 13244,175
5227116.87% 13192782
5203838.375% 13141.147
5180370.312 13089.268
5156711.93¢ 13037.13>
5132866.1¢¢8 12984.727
5108833,000 12932,021
5084616.75¢C 12878.965
506€0219.5¢3 1282%,458
5035649,.638 12771. 34 4
5010916.5CC 12716434}
4986037.625% 12660.016
4961036.875% 12601.675
4935955,625% 125404245

4910851.312
“885813,. 0632
4860907, 668

12474.095
12400.839
12317.066

z
M

3112340.188
3142533.125
3172614.906
3202581.9¢49
3232435,563
3262172.094
3291792,750
3321294.0¢3
3350677.219
3379938, 688
3409079.688
3438096.688
3466590.844
3495758.656
3524401.313
3552915.344
3581301.781
3609557, 281
3637682.906
3665675.188
3693535,250
3721259.688
3748 849,438
3776301.188
3803615.875

3857824.563
2884715.875
3911464.625
3938066.813
3964522,219
3990825.563
4016974.156
4042958.750
4068770.000
4094 388,928
4119791.719
4144937, 344
£i69770.156
4194205.,156
4218123.250



TABLE 8-XXXI]

TIME
SEC

$45.000

$50.0C0

$55.000

9604000

€65.,000

$70.0cC0

$75.000

$80.000

$85.000

990.000

595,000
1000.000
1C05.000
1010,0C0
1C15.000
1€20.000
1625.000
16304000
1035.0c0
1€40.000
1045.000
1050.0c0
1055.000
1C€60.000
1c65.000
1C70.0¢C0
175,000
1080.0C0
1C85.000
1090.C00
1055.0060
1100.600
1105.¢cc0
1110.000
1115.000
1120.C00
1125.000
1130.C00
1135.C00
1140.¢00
1147,000

D5-15461-1

VEHICLE POSITICA CONRDINATES -~ s-J1

EXPENNED-STAGE TRAJECTORY
{90 -UEGREES LAUNCH AZIMUTH)
(CONTINUED)

X Y
M M
4836471.875 12218.120
4812561. 250 12097.888
4785508, 68¢ 11948.827
47676304313 11762.253
4747273, 750 11528.812
4728783.3]12 11239, 200
4712423, 062 10886.564
4658297,063 10468.421
4686327,93g 9987.458
4676294, 500 9450.183
4667910.188 8865.016
46608664.188 8240. 749
465648804750 7585.499
4645720,125 6905. 880
4645204, 250 6207.140
4€41195,75¢ 5493,212
4637595, oCe 4767.150
4634326,375 4031.232
4631330,43¢ 3287.408
4628546 ,625 2537.368
4625905,875 1782.868
4623375, 938 1024.831
4620943, 813 263.944
4618601, 56¢ ~499,350
4616342,42¢ ~1264.559
4614158.00C -2031.354%
4612038,188 ~2799.344
4609973.25C ~3568.306
4607955,062 -4337.968
46C5975,563 ~5108. 220
46C4028.125 -5878. 879
4€£02106,92F -6649.914
4600207.938 ~7421.201
4568327.438 -8192.756
4556463,3113 ~8964.491
4564613,87¢ ~97364449

4592778.313
4590955.18¢
458%143.,75¢C
4587342.5138
45855524125

~-10508.562
~:1128C.B83
~17053, 349
=1.228.019
~1335984 834

z
M

4241381.750
4263767.000
4285038.875
4304926.063
4323139.813
4339406.875
4353537,.875
4365492,.500
4375390.250
4383469.875
4390017.%63
4395327.250
4399659,.625
4403228.250
4406198.183
4408697.063
4410822.438
4412652.313
4414250.428
4415669.813
4416950.125
4418122.188
4419213.250
4420248.000
4421247.500

= £
4422228.583

4423207.750
4424178.313
4425160.750
4426153,.188
4427157.000
4428172.5¢13
4429199,625
4430237.938
“431287.125
4432347.213
4433418.750
4434499 ,¢25
4435 390,688
4436A91,125
4437 20.188



TABLE 8-XXXI]

TIME
SEC

1150.000
1155.000
1160.000
1165.C00
1170.000
1175.C00
1180.000
1185, 000
1190.000
1195.000
1200. 000
1205.000
1210.000

SPLASH 1210.5%6

05—1548]f1

X
M

4583770.625
4581997.87¢
4580233.375
4578476.813
4576727.563
4574985.43¢
4513249.923¢
4571520.813
456G797.625%
45680804125
4566367.93¢
4564660,750
4562658.250
4562755.562

l

VEHICIF POSITICN C
EXPENDED~STAGE TRAJFECTORY
(90 -DEGRFES LAUN
(CONTINUED)

CH AZIMUTH)

\ 4
M

-14371.854
=15145.,021
-15918. 398
~-16691.926
~17465.666
-18239.,562
-15013.674
~19787.945
=20562.434
-21337.086
-22111.959
=22886.994
-23662.252
=23754.703

DORDINATES - S-11

r4
M

4438917.500
4440042.500
4441174.938
4442314.188
4443460.063
“444612.188
4445770.250
4446933,87S
4448102.750
4449276.625
4450455,.188
4451 638,000
4452825.000
4452966, 150



SFP

TABLF B8=XXXIIT

TIME
SEC

537.424
540.424
545.000
550.000
555.0cC0
560.000
565.0c0
570. 000
£75.CC0
580.000
585.000
£90.cco0
595.cco0
600. 000
€05.000
€10.000
615.000
€20.000
625.C00
€30.000
€35.000
¢€40.,000
645.000
€50.000
€55.¢00
66C.000
665.000
¢70.000
675.000
€80.CCo
685.G00
€90.C00
635,000
700.000
705.000
110.000
715.000
120.000
7125.000
730.000
735.0C0

9C ~nes

N5-15481-~1

xnor
M/SEC

=1905.418
~1932,10¢
=1972.75¢
~2017.11¢
=2061.3¢7
=2105.6CS
—2149,74¢
-2193,80¢
=-2237.75¢
—=2281,.712
—-2325.5%50
=-2369.213
=2412.99¢
~2456, 602
—25004130
—2543,857¢
~2586.947
~2630.213¢
—=2673,.44])
=-2716.5¢6¢
~-2759,6C17
~2802.5¢¢
—=2845,4138
~2888.,227
=2930.92¢
—=2973,.54¢
-3016.017¢
~-3058.%}17
~3100.865%
=3143.1232
~3185,30¢%
-3227.38¢
—~3269,377
=3311.27¢
~3353,08(C
~3394,761
=-3436.,4G¢
~34TT7 577
~3519435¢C
~396G0.6TE
~3601.50¢

VEHICLE VELOCI TY
EXPENDED STAG

COMPONEN

F TRAJECTORY

£~92

REFS LAUNCH AZIMUTH)

ynorv
M/SEC

—-6.998
=7+ 049
~7.105
=7.215
~7.325
~7. 380
-7.435
~7+543
=-7.705
=7.759
-7.813
~7.866
~7.972
~8.025
-8.078
-8.130
-8.237
=8.339
—-8¢ 391
~B8.443
—8e 494
~8.546
-8.597
—Hae 648
~8. 599
=-8.750
=8+ 800
~8.851
—84901
~-8.951
9. 001
-9. 151

TS = S—7¥7

DCT
M/SFC

6759,199
6751,.,508
6739 ,615
6726.592
o712.432
6699,735
6685, 303
6€T1.134
6656.729
6642,088
6627.212
©612.099
6596.753
6581,.170
H 565,353
6549,301
6533.014
6516.492
6499, 737
6482.746
6465,522
6448,064
6430.372
5412,445
6394,.286
6375,892
6357.265
5238.404
6319,.311
6259.683
6280.423
6260,629
0240.€03
6220, 3243
6193,86]
6179.124
6158. 166
613€.974
6115.55p
6093.893
6072.003



05-1548]-1

VEHICLE VElOFlTY COMPUNFN

STAGe TRAJECTORV

9C ~DFGREES LAauncy AZT M

xnov
M/sec

-3684.066
—3724.997
=3765,854
=3806,55,
=3847,)17¢
=3928.11¢0
=3968.42¢
=4008.,473
~4048.775¢
=4088,7¢7
~4128,.5g¢
=4168, 354
=4208,012
~4247.557
~4286,99)
~4326,3¢¢
~4365,5],
~4404, 564
“4443.56¢
~4482.41;
=4521.113¢
4559, 733
~4598.1¢67
~4636,52;
~4674.66;
“471Z2.68¢
“37504466
=4787.5¢¢
4825, ¢06¢
~4861.5)
~4896,9¢]
T4930,742
-%961.909
~4989.0)1¢
=5009.8c¢
~5020494¢
~5017.714
~4993.7¢
~4%40.615%

YO DGY
M/SErsec

~9.10.880
=9%.17. 525
~9.264.937
“902‘20 116
‘9.2‘9.0(‘?
=9.345.775
~94352,256
=9 448.504
=9 4%4.519
~9.540.301
~9.595.850
~9.06331.167
=9 6856.249
=9«73%1.100
=9.8300.100
~9.8764.749
~9.9238,165
~9.9711.845
~10.0185.297
‘10.06458.501
~10.11i31.475
~10.16504.208
‘10.25548.942
‘]0.30%20.931
_10.331§99.650
“10.401364.077
"10.453335.170
*10.510305.862
‘10.574276.019
*10.652245.401
“10.755213.634
‘10.900]80.054
‘1 l- 1151*’930718
“?1.438403.233
“11.9335056.4?3
"130646t§30.053
‘15.570#840.?18
’13.094i773.604

s



TABLE 8-XXXITI

TIMF
SEC

€45.000
$50.0C0

$55.000

$60.000

6554000
$70.000

675.000
$80.000

$85.000

$90. 000

$95.GC0
1000.000
1(05.000
1010.000
1€15.000
1020.000
1€25.C00
1030.000
1G35.00C
1640.000
1C45.000
1050.000
1055.0GC0
1€60. 000
1C65.000
1070.000
1075.000
1C80.000
1¢85.000
1090.000
1€(95.000
1100.000
1105.000
1110.000
1115.000
1120.000
1125.000
1130.0C0
1135.000
1140.000
1145.000

D5-15481-1

VEHICLF VELOCTTY COMPONFNTS - S-11
EXPFNDEN STAGE TRAJFCTORY

(90 ~DEGREFS LAUNCH AZIMUTH)

(CONTINUED)

X007
M/SEC

~48484 457
=~470642692
=-4504,062
-4235.352
-3895.141
-3491.161
-30484,51¢
-2603.41¢C
=2190.984
-1830.874
-1532.331
-1293.91¢8
-1107.523
~962.18S
-848.351
-757.98¢
“684.618
~6244,562
-575.43¢
"540. 753
=516.401
-495.8732
-477.184
—459. 8"1
—4444,015
~430. 041
-418.178
~408.0212
-399. 507
-386. 688
‘377. 855
~371.318
~368e45E
~3634421
-3614201
-359.140
-357.216

ynort
M/SEC

-21.690

~-26.657

-33.265

~64.071
-77.097
-102.095
-112.558
~-121. 244
-128.209
~141.387
~144.088
-146.270
-148.033
-149.450
-150. 498
-151.311
~152.434%
~152.864
-153.213
=153.703
~153.868
-153,996
~154.094
-154.172
-154.233
~-154.285
-154.329
-154.369
-15%.407
~-154.443
~154.478

~154.,513

~154.548

7neY
M/StC

4571.212
4374.408
4125.215
3819.775
3456,.C56
3043.566
2606,716
217842171
17884279
1452,273
1175.999
956.C13
783.706
648,911
543.098
459.%513
393.155
340. 844
300.177
268.8¢€1
244,297
225459
211.835
202.833
197.¢28
195.259
194,771
195.7)7
197.473
199,629
201960
204,305
?06.588
208.807
210.980
213.171
215.250
’17.303
219701
2204491
22 2.680



D5~15481-1

TABLF 8=XXXITI VEHICLE VELGCITY COMPCNFENTS - S-11
EXPENDED STAGE TRAJECTORY
(9C -DFGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME XDov Yynor ZDCT
SEC M/ SEC M/SEC M/SEC
1150.0c0 -355.41¢ -154.618 2244275
1155.000 =353.707 ~154.654 225.784
1160.000 =352.06¢ =154, 690 227.213
1165.000 -350.571 ~154,726 2?2B. 567
1170.0c0 —349.124 ~154.763 229,851
1175.000 =347.,752 ~154.800 ?231.066
1180.0C0 =346.452 -154.838 232.215
1185.000 ~345.,271 ~154.876 233,301
1190.000 -344,.057 -154.914 234,324
1195.000 =342 .95¢ -154.952 235.286
1200.000 —341.927 =-154.990 236.186
1205.000 ~340.95¢ =-155. 029 237.027
1210.000 =340.054 -155,068 ?37.607

SPLASH 1210.596 —=339.97¢ =-155.071 237.870



05-15481-)

‘ TABLE 8=-XXX1v ALTITUCE, RANGE FROM CAPE KENNEDY, GECCETIC
LATITUDE, AND LONGITUDE -~ S-11 EXPENDED—STAGE
TRAJECTORY {99 -DEGREES LAUNCH AZIMUTH)

TIME ALTITUDE RANGE LATITUDE LCNGITUDE
SEC M NMI DEG OEG

SEP 537,424 189449,3 842.2 25,269 -65.332
540.424 189518.1 852.6 25.216 =65.150
545.000 189592, ¢ 868.4 25.136 -64.873
550.000 189632, 885.7 25.047 ~64,571
555.000 189627.4 903.0 24.958 -64.268
560.000 185578.¢ 920.3 24.868 ~63.967
565.000 189486.¢ 937.7 24,7717 =63.666
570.000 189349, 955.0 24,685 -63,365
575.00¢C 1R9168.3 972.3 24.593 ~63.065
580.000 188543,5 989.6 24.501 ~62.765
585.000 188674.7 1006.9 24.407 =62.466
590.000 188361.7 1024.2 24.313 -62.167
595.000 188C04,.9 1041.6 24.218 ~61.868
600.000 187¢604,1 1058.9 24.122 -61.57¢0
605.000 187159,2 1076.2 24.026 =61.273
610.000 186670.4 1€93,5 23.929 -60.975
' 615.000 186137.7 1110.9 23.832 -60.679
620.000 185560.9 1128.2 23.734 ~60.382
625.000 1849404 1145,.5 23.635 ~60.086
630.000 184275,7 1162.9 23.535 =59.791
635.000 183567.2 1180.2 23.435 =59.49¢
640.000 182814,8 1197.6 23.334 -59.20;
645,000 182018.5 1214.9 23,232 -58.907
650,000 181178.1 1232.3 23,130 -58.613
655.000 180294.¢ 1245.6 23.027 =58.320
660.000 179366.1 1267.0 22.924 -58.027
665.000 178394 2 17284.4 22.820 =57.734
_ 670.000 177378.¢ 1301.7 224715 =57.442
675.000 176319,.3 1319.} 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
695.000 171¢43,.9 1388.7 22.181 -55.986
700.000 170365, 140641 2Z2.073 -55.696
705,000 1€9044,¢ 1423, 6 21.963 =-55.406
110.000 16767845 l441.0 21.854 -55.117
720.000 164816,7 1475,9 21032 -54.539
725,000 163320.3 1493,3 21.52¢ ~54.25¢
730.0C0 161780.5 1510.8 21.408 -53.962
735.000 16¢C197.0 1528.3 212295 =-53.675




D5-1%5481-1

TABLE 8-XXXIV ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDE, AND LONGITUDE - s-1] EXPENDED-STAGE
TRAJECTORY (99 —DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE  LONGITUDE
SEC M NMI DEG DEG
740.000 158570.1 1545.7 21.181 -53.387
745.000 156899.7 1563.2 21.067 ~-53.100
750.000 155185.8 1580.7 20.952 -52.813
755.000 153428.¢ 1598.3 20.836 -52.527
765.000 149783.8 1633.3 20.604 -51.955
770.000 147896.3 1650.8 20.486 -51.669
775.000 145965,.8 1668.4 20.368 -51.384
780.00C 14399)].g 168640 20.250 -51.099
785.000  141574.6 1703.5 20.131 ~50.815
790.000  139914.1 1721.1 20.011 -50.530
795.000 137810.6 173847 19.890 ~50.246
800.000 135¢63.9 1756.3 19.769 -49,962
805.000  133474.1 1774.0 19.648 -49,678
810.000  131241.3 1791.6 19.526 ~49,395

‘ 815.000 128965, 4 1809.2 19.403 -49,112
820.000 126646, 5 1826.9 19.280 -48.829
825.000  124284.7 1844.6 19.156 -48.546
830.000 121880.C 1862.3 19.C31 -48.264
835.000  119432.¢ 1880.0 18.906 ~47.982
840.000 116542.1 1897.7 18.780 -47.700
845.000 114409.¢ 1915.4 18.65% -47.418
850.000 111833.2 1933.2 18.527 -47.136
855.000 109214.7 1950.9 18.400 ~46.855
860.000 1C6553.5 1968.7 18.272 -46.574
865.000 103850.0 1986.5 18.143 ~46.291
870.000 1011037 2004.3 18.014 -46.012
875.000 $8315.1 2022.1 17.884 -45,732
880.000 95484, 2 2040.0 17.754 ~45,45]
885,000 92611.1 2057.8 17.623 ~-45.171
850.000 89595.9 2075.7 17.491 ~44.89]
895.000 86739.1 2093.6 17.359 -44,611
S00.000 83741.2 2111.5 17.227 ~44,332
305.000 80702.9 2129.4 17.094 ~44,053
910.000 17625.9 2147.2 16.960 ~43.774
915.000 7451241 2165.1 16.827 -43,497
920.000 71364.9 2182.9 16.693 ~-43,220
925.000 681855 2200.7 16.560 ~42.945
930.000 64993.4 2218.2 16.427 -42.673
935,000 61787.5 2235, 6 16.295 -42.404
940,000 5858649 2252.7 16.166 -42.141

8~97



D5-15481~-1

TABLE 8-XXXIV ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC

LATITUDE, AND LONGITUDE - S-I1 EXPENCED-STAGE
TRAJECTORY (99 ~DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LCNGITULCE
SEC M NMI DEG DEG
345.000 55412.2 2269.2 16.039 -41.886
950.0C0 52289.1 228542 15.918 -41.641
955.000 49249,.5 2300.2 15.803 -41.409
965.000 43568.4 232647 15.599 -41.002
970.000 41C06.C 2337.8 15.514 -40.833
975.000 38667.9 2347.1 15.441 ~40.689
98C.000 36559.8 2354.9 15.381 -40.571
985,000 34€67.9 2361.1 15.333 ~40.475
990.000 3296645 2366.1 15,294 ~40.399
395,000 31422.4 2370.0 15.264 -40.339
1000.000 30C01.2 2373.1 15.240 -40.293
1005.000 28672.6 2375.5 15.222 ~-40.256
1010.000 27413.3 2377.4 15.207 -40.227
1015.000 2620647 2378.9 15.195 -40.204

. 1020.000 25C43.7 2380.0 15.186 -460.187
1025.000 23620.8 2380.9 15.179 -40.173
1030.000 22837.8 2381l.6 15.174 ~-40.162
1035.000 21792.3 2382.2 15.17¢ ~40.154
1040.000 20763.3 2382.6 15.166 -40.148
1045.000 19739,.5 2382.9 15.164 -40.143
1050.000 18727.8 2383.2 15,162 -40.139
1055.000 17739.0 2383.4 15.161 ~40.136
1060.000 16783.9 2383.5 15.159 -40.134
1065.0C0 1586944 238346 15.159 -40.132
1070.000 14997.8 2383.7 15.158 -7 'el31
1075.000 14168.2 2381.7 15.158 -40.130
1080.000 13378.6 2383.8 15.157 -40.130
1085.000 12626.5 2383.8 15.157 -40.129
1090.000 11907.4 2383.8 15.157 -40.129
1095.000 11217.4 2383.8 15.157 -40.129
11006.000 1C553.4 2383.8 15.157 -40.129
1105.000 9912.2 2383.8 15.157 ~-40.129
1110.000 9291.8 2383.9 15.157 ~40,128
1115.000 86907 2383.9 15.157 -40.128
1120.000 8108.C 2383.9 15.157 ~40.128
1125.000 1542.8 2383.9 15.157 -40.128
1130.000 6993.9 2383.9 15.157 -40.128
1135.000 646042 2383.9 15.157 -40.128
1140.000 5940.7 2383.9 15.157 ~40.128
1145.000 5434,7 2383.9 A56157 ~40.128



D5~15481-1

TABLE 8-XXX1V ALTITUDE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUDE, anD LONGITUDE ~ s-11 EXPENDED-STAGE
TRAJECTORY (99 —DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LONGITUCE
SEC M NMI1 DEG DEG
1150.000 4941.4 2383.9 15.157 ~40.128
1155.000 4460.1 2383.9 15.157 -40.128
1165.000 3531.3 2383.9 15.157 -40.128
1170.000 3082.7 2383.9 15.157 -40.128
1175.000 2643.9 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
1190.00¢ 1381.7 2383.9 15.157 -40.128
1195.000 $77.¢ 2383.9 15.157 -40.128
1200.000 581.C 2383.9 15.157 ~40.128
1205.000 191.4 2383.9 15.157 ~40.128

SPLASH 1207.491 -0 2383.9 15.157 -40.128

8-69



D5~15481-1

TABLE 8-xxxv INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATION ~
S-11 EXPENDED-STAGE TRAJECTCRY
(99 ~DEGREES LAUNCH AZIMLTH)

TIME VINERTIAL VRELATIVE PATH ANG * INERTIAL ACC
SEC M/SEC M/SEC DEG M/SEC2
SEP 537,424 7017.625] 6603.2155 «25 9.259
540.424 7017.5233 6603.1199 «21 9.258
545.000 7017.4C84 6603.0169 «14 9.258
550,000 7017.338¢ 6602.9633 «C7 9.258
555.000 7017.3265 6602.9713 -«C0 9.258
560.000 7017.3725 6603.0408 -«C7 9.258
565.000 7017.476¢ 6603.1718 -e15 9.258
570.00¢C 7017.6385 6603.3644 ~e22 9.259
575.000 7017.8586 6603.6185 ~e29 9.259
580.000 7018.136¢ 66C03.934] —e36 9.260
585.000 71018.4725 6604.3113 ~e43 9.260
590.000 7018.866¢ 6604.7501 -e50 9.261
595.000 7019.3186 6605.2502 ~e58 9.262
600.000 7019.6286 6605.8120 ~e65 9.263
605,000 7020.39¢5 6606.4353 ~e12 9.265
610.00¢C 7021.C225 6607.1200 -« 79 9.266
615.000 7021.7C¢5 6607.8663 -« 86 9.268
620.000 1022.4485 6608.6740 -eS53 9.769
625.00¢ 1023.24584 66C9.5432 -1.C0O 9.271
630.0C0 7024.10¢3 6610.4738 -1.C8 9.273
635,000 7025.0223 6611.4660 ~ls15 9.275
640.0C0 1025.99¢2 6612.5196 -1.22 9.277
645.000 1027.028¢C 6513.634¢ -1.29 9.279
650.000 702B.118¢C 6614,8112 -1.36 . 9.281
655.000 7029.7658 6616.049] -1l.43 9.284
660.000 7030.4714 661i7.3404 -1.5C 9.286
665.000 7031.7355 6618.7092 -1.57 9.289
670.00¢C 7033.0573 6620.1315 -1la.65 9.292
675.C0¢C 1034.4371 662146151 -1.72 9.295
680.000 7C35.8748 66341600 -1l.79 %9.298
685,000 1037.37¢5 6624.7664 ~1.8¢ 9.301
690.000 703¢.9244 6626.434] ~193 9.305
695.000 71040.536¢C 6628.1632 =-2.0CC 9.308
700.000 7042,2087 62549537 ~2.C7 9.312
105.000 7043.9332 €631.8054 ~2e14 9.316
710.000Q 7045.7189 6632.7186 2421 9.219
715.00C 7047.= 24 6635,6930 =228 9.323
720.C00 T049.444] 6637.7287 -2+35 9.328
725.000 7051.4235 $639,8257 ~Za42 9.332
720,000 7053.44C9 6661.984] ~2.49 9.336

=100



TABLE 8-XxXxxV

TIME
SEC

74G.000
745.000
750.000
155,000
760.000
165.000
770.000
175,000
780.000
785.000
790.000
795.000
800.000
805.000
810.000
615,000
820.000
825.000
830,000
835,000
840.000
845.000
850.C00
855.000
860.000

nnN
865.00¢0

870.000
875.000
880.000
885.000
890.000
895.000
004000
905.000
910.000
915.000
920.000
925.000
9304000
935.000

INERTIAL VELOCITY,
FLIGHT-PATH ANGLE,
S-11 EXPENDED-
(99 -CEGREES L
(CONTINUED)

VINERTIAL
M/SEC

7057.649¢8
7059.841¢C
7062.09C3
7064.3973
71066.7625
1069.1854
7071.6663
7074.205¢C
7076.8016
7079.4559
7082.1681
7064.9379
7087.7653
7090.6502
7093.5927
7096.5922
7099.6487
711C2.7617
7105.93C4
71C9.1538
7112.43C7
7115.7588
7119.1349
7122.5523
7126.0031
712944727
7132.93.2
7136.3442
71139.6244
7142.6329
7145.C978
71146.5768
71146.3249
7143.117¢C
7135.2993
7120.1782
7093.7661
7050.3878
£982.2617
6£879.26472

D5-15481-1

i
i

VRELATIVE
M/SEC

6646.4845
6648.8265
6651.2298
6653.6942
665642199
6658.8066
6661.4546
6664.1635
6666.9337
6669.7647
6672.6567
6675.6096
6678.6234
6681.6976
6684.8326
6688.0278
6691.2831
6694.5979
6697.9717
6701.4032
6704.8912
6708.4334
6712.0268
6715.6644
6719.3386
0723.0344
6726.7261
613C.3672
67133.8825

67137.1289

6739,.8344
6741.556¢
6741.5502
6738.5898
6731.0209
6716.149]1
£689.,9854
6646,8528
657849730
647642005

8-101

PATH ANG
DEG

‘-2. 63
‘2.70
~2¢77
~2. 84
-2.91
‘20 98
—3.05
"30 12
-3. 19
"“3.26
"3. 32
—30 39
"3046
‘3. 53
"'3. 60
-3. 67
‘3. 73
-3.80
-3.87
“3;94
-4.C0
"l'. 07
“40 1"
“‘4.21
-4, 27
~4,34
-40 ‘!0
°4047
-4. 54
~-4.6C
4,87
~6.73
-4,80
"40 87
"l’o 93
"'5. 00
""SQ 07
—50 14
~5.22
~543C

RELATIVE VELOCITY, INERTIAL
AND INERTIAL ACCELERATICN -
STAGE TRAJECTCRY
AUNCH AZIMUTH)

INERTIAL ACC
M/SEC2

9.345
9.350
9.355
9.360
9.365
9.370
9.376
9.381
9.387
9.393
9.399
9.405
9.411
9.424
9.430
9.437
9.444
S.451
9.458
9.465
9.472
9.480
9.494
9.501
9.508
9.514
9.518
9.521
9.520
9.519
9.528
9.583
9.777
10.331
11.672
l4.416
19.200
264534



TABLE 8-xxxv

TIME
SEC

945.000

950,000

955,000

960.000

965.000

970.000

975.000

980.00C0C

985.000

990.000

995,000
1000.000
1005.000
1010.000
1C1£.000
1020.G00
1025.000
1030.000
1035.000
1040.000
1045.000
1050.000
1055.000
1060.000
1665.000
1070.000
1075.000
1080.000
1C85.000
1690.000
1095.000
1100.0¢0
1105.000
1110.000
1115.000
1120.000
1125.000
1130.000
1135.000
1140.000

INERTIAL VELOCITY, RELATIVE VELOCITY,

FLIGHT-PATH ANGLE, AND INERTIAL ACCELE

b5-15481-1

S-11 EXPENDED-STAGE
{99 -DEGREES LAUNCH

(CONTINUED)

VINERTIAL
M/SEC

6517.253¢
6230.7102
5859.6475
5398.3693
4849,.,9597
4241.5085
3618.3224
3029.6548
2510.1063
2073.924s
1723.3097
1448.731¢C
1235.96¢66
1070.7751
941.807%
839.5816¢
758.0616
692.9682
643,6017
609.6757
583.0874
560.825¢
541.7661
525.51C1
511.9588
492.3379
485%.46¢€3
48001481
476.0629
472.918¢
470.4802
46545540
466.,9951
4EB L5640
464.515¢8
463.5212
462.6493
451.8744
GE1.177C

VRELATIVE
M/SEC

6114.6015
5828.2223
5457.2807
4996.0621
4447.6234
3839.0280
3215.5643
2626.49C5
2106.4443
1669.7533
1318.7769
1044.2102
832.1057
668.5144
542.3750
444.3859
368.5890
310.5774
269.7394
246.0568
229.6468
216.2839
204.1373
192.5621
181.6181
17156915
162.6618
15444422
147.1879
140. 8497
135.3041
130.4278
126.0727
122.1124
11843165
114.7165
11123495
108.2055
105.2617
102.4943

8-102

TRAJECTORY
AZIMULTH)

PATH ANG
DEG

""5.51

‘5.64

“5081

‘6001

-6.27

~6.60

=7.Cl1

~-T.53

-8 17

-8.93

-9%9.83
-10.87
°12.C2
-13.26
-14.,53
-15.77
-16.90
-17.85
-18.70
=-19.57
-20.45
-20.93
-21.05%
-20. 85
~20.41
-19.84
"190 18
-18.49
-17020
-16.62
~15.61
‘"1‘00 72
-14.30
-13.90
-13.53
-13.17
~12. 44

INERTIAL ACC

M/SEC2

49.896
65.484
82.210
99.901
114.308
121.250
118.520
107.325
92.363
75.609
59.982
46.835
36.671
28.834
22.918
18.454
14.866
11.841
8.351
6.420
5.214
4.328
3.665
3.095
2,604
2.161
1.861
1.573
1.322
l-117

- 954

« 825

« 732
.679

» 547
«559
«519
-84
«453

INERT 1AL
RATICN ~



D5-15481-1

‘ TABLE 8-XxxXxy

INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICON -
S=11 EXPENDED-STAGE TRAJECTORY :

{99 -DEGREES LAUNCH AZIMUTH)

8-103

(CONTINUED)
‘ TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC
SEC M/ SEC M/SEC DEG M/SEC2
1150.000 459.9604 97.4115 -12.23 «400
1155.000 459.4229 95.0663 =-11.94 «378
1160.000 458.9244 92.8376 -11.67 «357
1165.000 458.46C¢ 90.7179 ~11.41 «337
1170.000 458.028C 88.7006 -11.17 «319
1175.000 457.6241 86.7817 -10.93 «301
1180.00¢C 457.247C 84.9578 -10.71 «284
1185.000 456.8948 83,2263 -10.50 «267
1190.000 456.5661 81.5857 -10.29 «251
1195.000 456.259¢ 80.0347 -10.10 «235
1200.000 455.9744 78.5723 -9%9.92 «219
1205.000 455.7093 77.1980 =-9.75 «203
SPLASH 1207.491 455.5909 76.5789 -9.68 « 204



TABLF B=-XXXV]

SEP

TIMF
SEC

537.424
£40.404
545.000
550.0CC0
5554000
56040C0
565.C00
570.C00
575.000
£80.0C0
£8%.000
590.000
595.000
€00.000
605.000
¢10.000
€15.000
€20.GCO
625,000
6¢30.0C0
€35.000
€40.¢ D
645,000
650,0C0
€55.000
660,000
665, 000
€70.000
675.0C0
€80.000
685.000
€90.C00
695.000
700.000
705,000
710.0C0
715.000
720.0C0
725,000
730.000
745,000

VEHICILE Pgs
EXPFNDED-ST
(99 -neg

N5~15481-1

X
M

€305680.0CC
€303927.0ccC
6264999, 1¢8
€28%030.68¢
€?274841.0CC
6264429,562
€253797.688
€242544,875
6231872.25¢
€22C579.428
€2059067,6:25
6197336,313
€185386.,75¢C
€173218.50¢C
6160832.875
€148229,.18¢
€135408.913¢
©122371 .5¢c
€1051113.313
€0S5648, #8¢
€081964,12¢
€068064.00C
€053949,75¢0
€035620.750
60250784.5¢C0
€010322.31758
5995353,87¢
5580172.25¢
5964779,.18¢8
5949173.63¢
5933354.12¢
5917331.0cCcC
5601094,.25¢
5884647.062
5067991,25¢
5£51125.87¢
5834052,75¢C
5016771.063
57G95282,62%
5781586.563
57¢3684.688

Y
M

~16212.961
-16387.254
—-16652,483
=16941.500
=17229.¢50
-17516.94¢6
=17803.354
-183088. 890
~18373.521
-18657.259
-18940.075
=19221.980
-19782.980
=20062.056
-20340.185
—-20617.335
—20893.52>
=21168.712
=21442,929
=21716.113
=21988. 305
=22259, 465
~22529.606
=22798.697
=23084,.750
=23333,737
=2359G9,.667
=22864,51 3
~24128.285
~24390.954
-24652,5131
—24912.4988
=25172. 336
=25430.546
—75687.630
-25943,558
-26198, 34]
=26451.952
=Z2570% 4400
~LIN5.657

8-104

ITICA CNORDINATES -~ S-11
AGEF TRAJFCTCRY
REFS LAUNCH AZTMUTH)

7
M

1803431.656
1828 664 . 484
1859526,52ag
1893167.328
19256739.703
19602745,563
1993¢81.031
2027047.609
2060341.453
2093564.031
2126 711.469
2159785.3113
2192781.¢88
2225702.125
2258542,781
2291305,125
2323985, 344
?356584. 844
2389099.875
2421531,875
2453877.063
2406136,844
2518307.500
25503904406
2582381,.844
2514 283,188
2640090.781
2577T805.969
<.09425,000
2740949,313
2172375.156
28003703.875
2834931,.813
2866060.313
2897085.719
292380094313
2956827.500
2989541.563
3020 147.906
3050647,.813
3081037.625



TABLE 8-XXXVI

TIME
SEC

740.C00
745.000
750.000
755.000
760. 000
7165.000
770.000
175.000
780.GCCO
785.000
730.0C0
795.000
£00.000
805.000
£10.000
815.000
820.0C0
8254000
830.000
£€35.000
£40.000
845.000
850.0C0
895.000
£60.000
865.000
€70.000
£€75.000
£80.0C0
885,000
£390.000
#95,000
500.000
$505.000
510.000
S15.000
S40.000
525 000
S30.000
€35.600
540. 000

DS5-15481-1

X
M

5745576.188
5727262.875
5708743,813
5690071.0¢&2
5671093.562
5€51963.37%
5632629.43¢
5613093,8175
5363355, 625
557341¢.813
5553276.313
5532936.313
5512395.75C
54391656.750
5470718.313
£4465824.5623
5428248.438
5406718.18¢
5384990.625
£363068.12%
5340949,.5¢3
531€637.18¢
529€6129.938
£273430.188
£250536.813
5227452 .31%
5204175.75¢C
5180709.698
E157053.438
5133210.312
510%180.868¢8
50849654813
50605%81.125
50360254 500
531131 4. 578
9864T72.75C
4G EL530, 542
G93€55%1,230
4911578.312
HEBET52,25C
GEG2217.00¢C

<o

Y
M

-27205.735
=27454, 605
-27702.278
~27948,726
-28193,.959
-28437.950
~-28680.708
-28922,207
-29162.456
=29401.428
~29639.134
~29875.545
~30110. 673
-30344.490
=30577.005
-30808.192
~31038.061
~31266.586
~-31493.775
=~31719.604
~31944,081
=32167.181
~-32388.914
~32609,255
~-312828. 215
~33045.7713
~33261.942
~33476.706
-33690.088
=-33902.093
-34112.777
~534322.204
- .%530. 537
-~34738.013
=34945.067
=35152. 344
~353560. 599
~35572- 314
~35788.983

1H014.9382
=-36253, 056

(]

VEHICLE POSITICN COORDINATES - S-I1
EXPENDED~STAGE TRAJFECTORY
{99 -DEGREES LAUNCH AZIMUTH)
(CONTINUED)

7
M

3111318.656
3141487, 344
3171544,875
3201487.656
3231317.031
3261029.344
3297625.844
3320103.031
3349462.031
3378699.406
3407816.219
3436809.094
3465679.156
3454422.875
3523041.406
3551531, 281
3579893.625
36N8125.063
3636226.594
3664194.813
3692030.813
37197131.125
3747296,.813
371747264.406
3£02014.844
38231%64.750
3856174.H13
3883041.4€9
3909765.156
3936341.563
39672 T70.094
3989044.406
4015160.531
4041106.688
4166870.719
&092427.000
4117745.275
4142773.188
4167439.469
4%191639.188
4215233.275



TABLE 8=-X¥xvi1

TIME
SEC

$45.000
950.000
$55.0c0
$60.000
S65.000
S$70.000
$75.000
$80.0C0
- $85.000
$90.CCo
$95.000
1G600.000
1€05.000
1C10.0c0
1015.000
1020.0c0
1C25.000
1C30.600
1C35.0¢C0
1040.000
1C45,. 000
1€50.0c0
1055.0C0
1060.000
1C65.000
1C70.000
1€75. 000
1080. 000
1085.000
1690.000
i095.000
1100. 000
1105.000
1110.000
1115.000
1120.000
1125.000
1330.000
1135.000
1:40,000
1145.000

VEHICLF pp
FXPENDED

D5-15481-1

X
N

4838160, 538
4814852,5¢3
4752592.18¢
4771712.6858
4752568.500
473%5461.00¢
4720562.125
47C7860.50¢
4697181.438
46 88257.563
468C733,.813
4674464.875
4665048, G3g
4664336,875
4660177, 250
4656457.188
4€53094,376
4650024.000
4647190, 0¢2
464452]1,188
4641971.°.13
4635520, 543
46371664063
4€3485%5,313
4632702.438
4620577.87%
4628511.625
4626494, 93¢
4624520, 063
4$622579,438
4620667.188
4518778.43¢
4616909,563
4615057, 488
4613221.125
4511298, 25
4805589, 8¢
“ELTTIL.688
“H06005,188
GE04228 .87

“EH02462,108

SITICN caor
~STAGE TRAJECTORY
{99 ~DEGREES LAUNCH AZIMUTH)
(CONTINUED)

Y
M

=36511.645
~36798.058
-37121.836
-37493.478
=37923.919
=38422.495
~38994.175
-39638. 249
~40348.671
~41116.657
-41932.135
-42785.581
~43668.737
-44575,207
-45499,94¢0
~46439, 268
=47390.301
-48350.873
~49318.983
-50292.583
~51270.165
~52251.068
—53234.714
~5%4220.766
-552084 762
~56198.411
-57189. 305
-58181. 260
~59173.980
~60167. 365
=61161.199
~62155,459
~63149.996
=064144,833
~65139,.864
~646135,1%0
=67130.,4603
~H8128, 283
~69122.108
=015, 148

=Tii15,523

8~106

DINATES - S-11

7
M

4238036.000
4259819,813
4280317.875
4299247.875
4316320.313
4331306.1838
4344102.313
4354771.25¢0
4363515,563
4370610.750
4376354.000
4381023.000
4384850.433
4388019.563
4390671.313
4392914, 250
4394832,.750
4396495,63g
4397960.875
4399272.750
4400464,750
4401565,.500
44026004625
4403592,613g
4404560.625

4405517,.313

4406472.250
4407432,.125
4408400.9138
4409380,563
4410371.563
4411374.188
4412388,063
4413412.9138
“414448.563
4415495,C63
4416552.000
4417618.938
“%168695,125
4419780.125
4420873,500



TABLF 8-XXXVI

TIME
SEC

1150.000
1155.000
1160.000
1165.000
1170.000
1175.0cC0
1180.0C0
1185.000
1130.0060
1195,000
1200.€G0O
1205.000

SPLASH 1207.451

N5-15481-1

X
M

460C704.313
4598955.0CC
4597213.625%
4595479.815
4593753.18¢
4592033, 43¢
4550320.00C
4588612.813
4586911.25¢C
4585215.18¢
45E83524,.108
4581838.,062
4530999.688

Y
M

-72110.707
=-73107.219
-74103.936
=-75100.777
-76097.821
=77094.988
~-78092.354
=73089.842
-80087.524
-81085, 325
-82083, 317
—-83081.422
~-83578.758

8-107

VEHICLE POSTTICN COORDINATES — S~-11
EXPENDED-STAGE TRAJECTORY
(99 -LFGREFS LAUNCH AZIMUTH)
(CONTINUED)

4
M

4421974.750
4423083.375
4424199,125
4425321.500
4426450.188
4427584.8715
4428725.125
4429870.750
4431021.500
4432176.938
4433336.750
4434500.688
4435082.063



TARLE H=XXXVIT

SEP

TIME
SFC

237.424
540,424
545,000
550.0c0
£55.000
560.0¢ )
£65.600
570.0C0
575.0c0
580.0¢c0
585.000
590.0cC0
595.000
€00.Cuo
€05.000
t10.000
€15.000
£20.000
€25.060
630.000
635,000
640,000
645,000
€50.000
655.0C0
€60.000
665,000
€70.000
€75.¢CCn
€80, 000
€85.000
€53.0C0
£95.00n
700, C00
705.000
710.0C0
715,000
720.000
725,000
730.0¢C0
735.€C00

N5-15481-;

VEHICLE VELOC
EXPENDED STAG

(g9

~DEGREES

xnnrt
M/SEC

~1904.114
=1930.8(C7
—1971.4¢7
=2015,83)
=2060.121
=2104.340
~2148, 485
=2192,55¢
~2236,55¢
=2280.47¢
=2324,325
~23684 097
=24)1.79¢C
—2455,4(7
~27498,942
=2542.4(2
=-2585,781
—Z2629,080
—2672426¢
=2715.437
~2758.484
~2801.454
~2844,32g
~2887.140
=2929, 884
=2972.484
~3Gi5. 02«
~3057.47¢
=3099, 844
~2142,12;
=3184,3(7
=3226.404
= 326344CFE
-3310.321
-3352.13¢
=3393,8¢¢%
~1%35,4c¢
~34T7T7.022
~3518.47]
= 1559,814
=3501.058

E TRAJECTORY

LAUNCH AZIMUTH)

8~108

Yoot
M/SEC

=58.142
-58.042
=57.717
~57.545
=57.371
~57.195
=57.017
=56.473
=-56.284
=55.312
-55.529
=55.334
~554138
=54.94n
~54.74)
~54.539
=54.3134
~54.13}
53,924
~53.715%
~53.504
~53.292
~53.078
-52.862
=52.645
=52.425
=524204
~51a981
=51a726
~51.53(4
=51. 02
~51.072
~50. 840
“SO. 6“0
=504 371
~50.124

ney
M/SEC

6754,112
674654425
6734,537
6721.229
6T7C7.866
6694,175
6680.248
6666.C85
665].686
6637.051]
6622,181
6607,075
6591,.734
657¢.157
6960, 346
5544, 300
6528.020
0511.504
494,754
6477.770
60460,552
443,069
6425,4]13
€407.460
6389,339
63709573
6252,.1230
0333,474
6314,.387
0295, 0¢s
6275.510
6255,71
6235,700
6 215,445
6194,654
6153,284
6132,096
¥ 110-677
6NR9,024
ﬁ067013q



"

TABLF 8~XXXVI]

TIME
SEC

740.000
745.000
750.0C0
155.000
760,000
765.0C0
770.000
175.000
780.0C0
785,000
790.000
795.0c0
€00.000
805.000
€10.000
815.000
820.000
825.C¢0
€30.000
€35.0C0
840.000
€45.000
850.000
€55.0c0
860.000
865,000
870.000
€75.000
880.0c0
€85,000
830.000
€95,0cq
S04000
SU5.0C0
S10.000
€15.600
920.000
925.0C0
$30.000
S$35.0c0
€40.000

VEHICLE v
EXPENDED
(SS -pEGR

N5-15481-)

FLCCTTY COMPONF

STAGE TRAJECTOR Y

FFS LAUNCH AZIMUTH)

”36420206
-3683.2¢)
=3724,200
=3765.045
=3805,.75¢C
=3846.42}
~3886.970
~3927.402
~3967.732
=4007.952
~4048,0¢¢
~4088.07¢
~4127.97s
~4167.7¢3
~4207.447
~4247.007
~4286.461
~4325.7¢%¢
~4365,024
-4404.13C
~4443,118
~4481.G¢84
~4520.727
=4559,33¢
=4597.816¢
~4636.14%
~4674,31]
~4712.277
-474909;6
—478B7.3¢5
~4824.168
=4860.185
=4894.,807
~4527.15¢
~4956.173
~4979.802
=4995,2¢C4
—4998,223
~4983,1¢¢
4942 .4¢1
~4866.734

8-109

YDOoT
M/SEC

=49.895
-49,655
~49.413
~49.1569
-48.923
-68.675
-48.426
—480175
~47.923
~47.668
‘47.412
-470154
-46.895
“46.634
-460371
~46.106
=45, 840
~45.572
‘45.302
‘450031
‘44.758
“44.484
~44.208
“43.931
“43.652
~43.3732
~43.093
—-47.81%
~42.538
‘42.267
~42.008
-41.770
~41.570
~41.4436
~41.406
“410541
-41.933
~42.714
~44.0866
~46.227
~4%.494

NTS - s-1p

ney
M/SEC

5045,020
5022.€69
6000.08%
5677.2768
5954,217

"5630.9125

5907.418

5883.,¢69-

5859,687
5835,472
5811.023
5786.3242
5761.427
5736.279
5710.897
5685,28>
5659,43]
5633,348
5607.c28
5580.473
5553,.¢81
5526.650
5499,278
5471.860
5444,.089
416,056

5387.739

5359.106
5330.100
5700.619
5270.462
5239,314
52064640
5171.571
5132.94¢
5088.887
5036.635
4972.304
4890.¢20
47344791
4646.584

JreReR



TABLF 8-XXXVII

TIMF
SEC

€45.000

$50.000

€55.0C0

360.0cC0

S65.0c0

S70.000

$75.0C0

$80.0¢C0

S85.0cC0

$90.000

995.000
1C00.000
1C05.¢c00
1C10.0G0
1C15.000
1020.0¢c0
1025,000
1€30.000
1035.000
1C40.000
1C45.00c0
1650.0cC0
1655.000
1060.000
1C€5.000
1€70.0cC0
1C75. 000
1080. 000
1685.000
1C90.000
1¢95. 000
1100.000
1105.cc0
1110.000
1115,000
1120.000
1125.000
1130.000
1135.0c0
1140.000
1145,0¢0

XDOT
M/SEC

~4745.3C7
~4567.547
~4325.45¢
=4013.673
=3633.187
=2756.05¢
=2329.45¢C
~1949,.510
-1629.027
=1369,68¢
~1165.65s
—1006.75¢
~882.627
=784.7¢CC
=705.752
~64]1.33]
=588.4CS
-547.797
—499,.45¢
~430.24¢
‘462.464
~446,.064
~431.37¢
~418,74¢
—408.00¢C
—-398.88¢C
=391.321
~379.94¢
—375.657
=371.96%
~368.807
~365.8¢3
~360.6€0
=3584 372
-356.25¢
-354.283
-352.43¢

8-110

TY COMPONE

YDOT
M/SEC

=54.203
~60. 685
-69.145
-79.859
~G2.660
~106.9567
=-121.717
~135.73¢6
-148.182
-158.697
~167.204
-173.915
=179.158
-183.270
“186. 516
=189.123
=191.23¢
=-192.934
=194,.24
-195.150
-195.868
=196.470
~196.983
-197.417
=-197.777
-198. 064
-198, 2913
—198.474
-198.616
-198.812
-198. 881
-198.938
=199.074
-199.113
=199. 186
199,221
=199, 254

NTS - s-1p

70CT
M/SEC

4466.658
4237.403
3952.362
3609.216
3211.460
27718.50%
2341.279
1932.320
1573,¢698
1273.676
1032.27¢
842,511
577.884
486,272
413,573
356.Ct7
:11.063
2764427
249,408
2284402
212.806
202.C76
195,483
192.109
190.934
191.345
192,821
194,838
1S7.092
199.413
201.701
203,927
208 4261
?10. 400
212.439
’14.3656
2164183
217.895
219,512



N5-15481-1

TARLE 8-XXXVI] VEHICLE VFLCCTY COMPONENTS - S—1I7¥
EXPEMDED STAGE TRAJECTORY
{99 ~DERRFFS LAUNCH AZIMUTH)

8-111

(CONTINUED)

TIME X007 Yooy 0T
SEC M/ SEC M/SFC M/SEC
1150.0C0 =350. 657 -199.289 221404}
1155.0c0 -349,.05% -199.323 222.488
1160.000 -347.50C =-199. 356 223.858
1165.0C0 ~346.,028 -199. 388 2254156
1170.000 ~344,63] —199.,421 226,385
1175.0C0 -343.3(7 =-199.453 2274549
1180.000 —342.0%54 =199.48% 2284 648
1185.000 =-340.8¢¢ -199.517 229,684
1190.000 -339,749 -199.548 230,659
1195.0cC0 -338.66¢ -199.579 231.573
1200.000 =337.7C1 ~-199.610 232.427
1205.000 -336.784 ~-199.639 233,221

SPLASH 1207.46) -336.37} -199.654 233,572



D5~15481-1

‘ TASLE 8~-XXXVII1] ALTITUCE, RANGE FROM CAPE KENNEDY, GEGDETIC
' LATITURE, aNnD LONGITUDE - s-17 EXPENCED-STAGE
TRAJECTORY (108-DEGREES LAUNCH AZIMUTH)

TIME ALTITUDE  RaANGE LATITUDE  LONGITUCE
SEC M NMI DEG DEG

SEP 537,424  1ggg9q.s 842.3 23.213 -66.205
540.424 188966, 3 852.7 23.137 -66.036
545.000 1890375 868.5 23.021 -65.779
550.000  18907]1. 885. 8 22.893 -65.498
555.000  189061.4 903. 1 22.765 -65.218
560.00C  189006.3 920.5 22.636 -64.939
565.000, 188906, 5 937.8 22.506 -64.660
570.000  188761.9 955.1 22.376 -64.382
575.000 188577, ¢ 972.4 22.246 -64.104
580.006 188338, 3 989.7 22.114 -63.827
585.000  188€59.4  1007.0 21.983 -63.550
590.000  187735.7 10343 21.850 -63.274
595.000  187367.3  1041.7 21.718 ~62.998
600.000 186954, 1 1059.0 21.584 -62.723
605.000  186496.1 1076.3 21.450 -62.449
610.000 185993.4 1093. 6 21.316 -62.174
o 615.000 1854460 1111.0 21.181 -61.901
620.000  184853.9 1128.3 21.045 -61.628 .
625.000  184217.1 1145.6 20.909 -61.355
630.000 183535, 7 1163.0 20.773 -61.083
635.000 182809, 4 1180.3 20.636 -60.811
640.000  18203g.¢ 1157.7 20.498 ~60.540
645.000 181223, ] 1215.0 20.360 -60.269
650.00C  180363.¢ 1232.4 20.221 -59.99
655.000 179458, 3 1249.8 20.082 -59.728
660.000 178508, 9 1267.1 19.942 ~59.459
665.000 177515.0 1284.5 19,802 ~59.190
670.000  176476.5 13C1.9 19.661 -58.92]
675.000  175393.¢ 1319.3 19.520 ~58.653
680.0C0  174266.0 1336.7 19.378 ~58.385
685.000 1730938 1354.1 19.236 -58.117
690.006 171877, 1371.5 19.093 ~57.850
695.000 170616, 3 1388.9 18.950 ~57.584
700.000  16931c.7 1406.3 18.806 ~57.317
705.000  167960.7 14237 18.662 ~57.051
710.000 146566, 5 1441.1 18.517 -56.786
715.000  165127.7 1458. 6 18.372 -56.521
720.000 1636447 1476.0 18.226 -56.256
725.00C  162117.3 1493.5 18.080 ~55.99]
730.0C0  160545.5 1511.0 17.933 -55.727
735.000  158929.¢ 1528.4 17.786 -55.463

8-112



BD5-15481-1

TABLE 8-XXXVIII ALTITUCE, RANGE FROM CAPE KENNEDY, GECDETIC
LATITUDE, AND LONGITUDE - s-11 EXPENLED-STAGE
TRAJECTORY (108-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUDE RANGE LATITUDE LCNGITUCE
SEC M NMI 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 17.192 -54.411
760.000 150186.4 1616.0 17.042 ~54.149
765.000 148305.4 1633,5 16.892 -53.,887
770.000 146380.1 1651.1 16.741 ~53,625
775.000 144410.9 1668.6 16.590 -53,364
780.000 142397.8 1686.2 16.438 ~53,102
785.000 14C34C.6 1703.8 16.286 ~52.842
790.000 138239.4 1721.4 16.134 -52.581
795.000  136094.5 1739.0 15.981 ~52.320
800.000 133905.5 1756.6 15.827 ~52.060
805.000 131672.7 1774.2 15.673 ~51.800
810.000 129396.3 1791.9 15.519 ~51.541

. 815.000 127C675.9 1869.5 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 117358.¢C 1880.3 14.740 ~504245
840.000 114819,4 1898.0 14.583 ~49,987
845.000 112237.5 1915.7 14.425 ~-49,729
850.000 109612.0 1933,.5 14.267 ~49.470
855.000 106943.4 1951.3 14.108 -49,212
860.000 104231.1 1969.1 13.949 -48,.955
865.000 101475.7 1986.9 13.790 ~48.697
870.000 98477.1 2004.7 13.630 ~48.439
875.000 95835.4 2022.5 13.47¢C -48,.182
880.000 92950.4 2040.4 13.309 -47.925
885.000 90022.8 2058.2 13.148 ~47.668
890.000 87C%2.7 20761 12.986 ~47.411
895,000 84040.7 2094.0 12.824 -47.154
900.000 BO98T.4 2111.9 12.662 ~46.898
905.000 17894.5 2129.7 12.499 ~46.642
910.000 14763.7 2147.6 12.337 ~46.387
915.000 71598.7 2165.4 12.174 ~464132
920.000 68404, 2 2183,.2 12.012 -45.879
925,000 65188.1 2200.8 11.851 -45.629
930.000 61960.8 2218.1 11.692 -45.381
935.000 $8737.9 2235.2 11.535 ~45,139
940.000 55539,5 2251.8 11.382 ~44.,903
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TABLE 8-XXXVIII ALTITUDE, RANGE FROM CAPE KENNEDY, GECDETIC
LATITUDE, AND LONGITUDE - S~ EXPENDED-STAGE
TRAJECTCRY (1C8-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUCE RANGE LATITUDE LCNGITUCE
SEC M NMI DEG DEG
945.000 52392.3 22617.8 11.236 -44.677
950.000 49328.C 2282.9 11.096 ~44 .4 64
955,000 46384,.0 2296.8 10.967 ~44.266
960.000 43601.2 2309.5 10.851 -44.087
965.000 41019.6 2320.6 10.748 -43.931
370.000 38¢65.5 2330.0 10.661 -43.798
975.000 36545,.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 -43.330
990.000 31393.9 2352.9 10.449 -43.475
995.000 29572.1 2355.9 10.420 -43.432
1000.000 28645,17 2358.3 10.398 -43.398
1005.000 27385.0 236042 10.381 -43.372
1010.000 26179.17 2361.7 10.367 -43.351
1015.000 25C18.0 2362.9 10.356 -43.,335

’ 1020.000 23896.8 2363.8 10.348 =-43.272
1025.000 22815.2 2364.5 10.341 -43.312
1030.000 21770.9 2365.0 10.336 -43.305
1035.000 20742.4 2365.4 10.333 -43.299
1040.000 15719.2 2365.7 10.330 -43.294
1045.000 18708.¢C 2366.0 10.327 -43.291
1050.000 17720.C 236642 10.325 -43,288
1055.000 16765.7 2366.3 10.324 -43.286
1060.000 15852.1 2366.4 10.323 -43.285
1065.000 14681.5 2366.5 10.322 -43.284
1070.000 14152.5 2366.6 10.322 -43.283
1075.000 13384, 2366.6 i0e.322 -43.282
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 -%34282
1095.000 10541.1 236647 10.321 -43.281
1100.000 9900.4 236647 10.321 -43.281
1105.000 9280.5 236647 10.321 -43.281
1110.000 86797 2366.7 10.321 -43.,281
1115.000 8C97.5 2366.7 10,321 -43.281
1120.000 7532.¢ 236647 10.321 -43.281
1125.000 €984.C 2366.7 10.321 -43,281
1130.000 6450.6 236647 10.321 -43.281
1135.000 5931.5 2366.7 10.321 -43.281
1140.000 5425.8 2366.7 10321 -43.281
1145.000 4932.7 23667 10.321 -43.281
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TABLE B-XXXVIII ALTITUCE, RANGE FROM CAPE KENNEDY, GEODETIC
LATITUCE, AND LONGITUDE - S-11 EXPENDED-STAGE
TRAJECTORY {108-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME ALTITUCE RANGE LATITUCE LONGITUCE
SEC M NMI DEG DEG
1150.000 4451.,7 2366.7 10.321 -43,281
1155.000 3982.1 2366.7 10.321 -43,281
1160.000 3523.4 236647 10.321 ~43.281
1165.000 3074.9 2366.7 10.321 -43,281
1170.000 2636.3 2366.7 10.321 ~43.281
1180.000 1786.7 236647 10.321 ~43.281
1185.000 1374.8 2366.7 10.321 -43.281
1190.00¢ 970.¢ 2366.7 10.321 -43,281
1195.000 574.4 2366.7 1C.321 -43.281
1200.000 185.1 236647 10.321 -43.281

SPLASH 1202.407 -l 2366.7 10.321 -43.281
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TABLE 8-XXXIX

SEP

TIME
SEC

537.424
540.424
545.0C0
550.000
555.000
560.000
565.00C
570,000
575.000
580.0C0
585.000
590.000
595.000
600.00C
605.000
610.000
615.000
620,000
625.00¢C
630.0CC
635.000
640.000
645.000
650.000
655.000
660.000
665.000
670.000
675.000
680.000
685.000
650.000
695.000
700.000
705.000
710.000
715.000
7120.000
125.000
730.000

INERTIAL VELOCITY,
FLIGHT-PATH ANGLE,

D5-15481-1

i

S=11 EXPENDED-STAGE
(108-UEGREES LAUNCH

VINERTIAL
M/SEC

7001.4539
70C1.351¢
7001.235¢
70C1.1651
7001.1544
7001.2028
7001.31C6
7001.4775
7001.7037
7001.9892
7C02.3339
7002.737S
70C3.2010
7003.7234
7004.305¢C
7004.9458
7005.6459
7C06.4053
7007.223¢
7008.1C15
7009.0385
7010.0347
7011.0901
7012.20C48
7013.3786
7015.9041
7017.2557
1018.6664
7020.1365%
7021.6657
7023.2%42
7024.9018
1026.6087
7028.3748
7030.2cCcC1
7032.0847
7034.0284
7036.0314
7C38.0935

VRELATIVE
M/SEC

6602.8423
6602.7501
6602.6528
6602.6066
6602.6228
6602.7018
6602.8432
6603.0473
6603.3140
6603.6433
6604.0352
6604.489¢
6605.0067
6605.5863
6606.2284
6606.9330
6607.7003
6608.5301
6609.4223
6610.3771
6611.3943
6612.4742
6613.6165
6614.8212
6616.0884
£617.4182
6618.8103
662042650
6621.7820
6623.3616
6625.0035%
6626.7079
6628.4745
6630.3036
6632.1951
6634.1491
6636.1653
6638.2439
6640.3848
06642.5881

8-116

TRAJECTORY
AZIMUTH)

PATH ANG
DEG

22
15
-C8
«0C
-007
- 14
22
"'029
-036
-04"
"051
-058
- 66
_073
-.80
-088
-« 95
-1002
‘1. 10
-1.17
-1.24
"'1. 31
'—1.39
"1.46
-1061
"1068
—l. 15
-~1le.82
-1.90
—1097
~2.04
‘2.11
"20 18
—2.26
"'2033
—-2.40
-2.47
-2+ 54

RELATIVE VELOCITY, INERTIAL
AND INERTIAL ACCELERATION -

INERTIAL ACC
M/SEC2

9.260
9.259
9.259
9.259
9.259
9.259
9.259
9.260
9.260
9.261
9.262
9.263
9.264
9.265
9.266
9.267
9. 69
9.271
9.272
9.274
9.276
9.278
9.281
9.283
9.286
5.288
9.291
9.294
9.297
9.300
9.304
9.307
9,311
9.314
9.318
9.322
9.326
9.330
9.335
9.339



TABLE 8-XxXxx1x

TIME
SEC

740,000
745.000
750.000
755.000
760.000
7165.000
770.000
775.000
780.000
785.000
790.000
795,000
800.000
805.000
810.000
815.00¢
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
835,000
900.0¢C0
905.000
910.C00
915.000
920.000
925.000
930.00¢0
935.000

INERTIAL v
FLIGHT-PATH ANGLE,
S=11 EXPENDED-
(1C8-CEGREES L

D5-15481~)

tLacrry,

(CONTINUED)
VINERTIAL VRELATIVE
M/SEC M/SEC
7042,3955 6647.1815
71044,6353 6649.5715
7046.9342 6652.0239
7049.2923 6654.5385
7051.7096 6657.1154
7054.1860 6659,7545
7056.7217 6662.4557
7059.3163 6665.2189
7061.9700 6668.0443
7064.6827 6670.9316
1067.4545 6673.881¢C
7070.2850 6676.8921
7073.1746 6679.9653
7076.1228 6683.0999
7079.1255 668642961
7082.1943 6689.5533
7085.3173 6692.8715
7088.4973 6696.2496
7CS1.7335 6695.6868
7095.0244 6703.1816
7098.3686 6706.7326¢
7101.7625 6710.3362
71C5.2C04 6713.9865
7108.674C 6717.6754
7112.1705% 6721.3898
7115.6652 6725.1053
7119.115¢C 6728.7787
7122.4486¢ 6732.3385
7125,5333 6735.6520
7128.113¢ 6738.4638
7129.7618 674043452
1129.7731 6740.5917
7126.9483 6738.0032
7119.68C5 6730.9720
710543464 671648733
7080.0335 6691.7924
7038.1338 €650.1181
6971.9330 6584.1515
6871.2873 6483.6824
6723.6783 6336.2435

8-117

RELATIVE vE
AND IN
STAGE TRAJECTORY
AUNCH AZIMUTH)

PATH ANG
DEG

—-2.69
~2a 16
"2. 83
"2.90
‘2.97
-3. C4
‘3& 11
‘3. 18
‘3025
'-30 33
~3.40
-3.47
=3.54
"3: 68
‘30 7‘.
-3.81
‘30 88
“3.95
‘4.02
-4.C9
‘lf. 16
-4.23
-4.30
-4.36
~e43
-4.50
~4.57
-4.64
-4.70
~4.77
~4.84
-4.91
497
"5001’
"'5. 11
-5.19
-5.27
-5.35
-5.45

LocIiry,

ERTIAL ACCELE

INERTIAL
RATICN -

INERTIAL acc
M/SEC2

9.348
9.353
9.358
9.363
9.369
9.374
9.380
9.385
9.391
9.397
9.403
9.409
9.415
9.422
9.428
9.435
9.442
9.449
9.456
9.463
9.470
9.478
9.485
9.492
9.500
9.506
9.512
9.517
9.520
9.519
9.518
9.524
90572
9.747
10.261
11.528
14.167
18.835
26.065
36.214



D5-15481-1

INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL
FLIGHT-PATH ANGLEs AND INERTIAL ACCELERATICN -
S=11 EXPENDED-STAGE TRAJECTCRY

(108~DEGREES L AUNCH AZIMUTH)

(CONTINUED)

‘ TABLE 8-XXXIX

TIME VINERTIAL VRELATIVE PATH ANG INERTIAL ACC

SEC M/SEC M/SEC DEG M/SEC2
945.000 6231.0795% 5843.8514 -5.69 65.033
950.000 5861.9918 5474.7617 -5.86 81.963
955.000 Ss40C1.70CC 5014.3573 -6.C6 99.908
960.000 4852,5533 4464.9379 -6.32 114.685
965.000 4241.6418 3853.5408 -6.65 121.934
970.00C 13614.8453 3225.9979 ~7.07 119.330
975.000 3022.6085 2632,7341 ~7.59 108.057
980.000 2500.389] 2109.2235 -8.23 92.903
985.000 2062.8062 1670.1553 -9.01 75.946
990.006 1711.9388 1317.7678 -9.91 60.154
995.000 1438.(¢233 1042.5572 -10.96 46.900

1000.000 1226.4712 830.2386 -12.12 36.674
1005.000 1062.8501 666.7050 -13.35 28.806
1010.000 935.6106 54047295 -14,62 22.878
‘ 10154000 835.190¢C 442.9546 -15.84 18.410
1020.000 7155.4774 367.3831 -16.94% 14.822
1025.€00 692.1511 309.6078 -17.85 11.795
1030.000 644.4934 269.1267 -18.66 8.300
1035.000 6ll.88cC8 245.6495 -19.58 6.394
1040.000 586.3692 229.3325 -20.32 5.195
1045.000 565.042C 216.0128 -20.75 4.313
1050.00C 546.8028 203.8909 -20.83 3.652
1055.000 531.2566 192.3292 -20.60 3.084
10606.000 518.3045 181.4017 -20.13 24593
1065.000 507.8734 171.4998 -19.54 2.153
1070.000 499.5579 162.4825 -18_.88 1.85%
1075.000 492.9871 154.2830 -18.18 1.566
1080.000 487.8964 147.0480 -17.51 1.316
1085.000 483.98C1 140.7268 -16.89 l.111
1090.000 480.96C0 135.1957 -16.32 «9350
1095.000 478.6118 130.3314 -15.80 .821
1100.000 476.7516 125.9853 -15.32 «729
1105.0cC¢ 475.2413 122.0314 -14.88 «6177
1110.000 473.9468 118.2383 ~14.45 « 645
1115.000 472.8278 114.6432 ~14.03 «601
1120.00¢C 471.8564 111.2807 -13.64 «557
1125.000 471.0033 108.1410 -13.27 <517
1130.000 47042440 105.2C10 -12.93 «482
1135.000 469.560C 102.4372 12.60 «451
1140.0C0 46849371 99.8293 -12.29 «423
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TABLE 8-XxxIx INERTIAL VELOCITY, RELATIVE VELOCITY, INERTIAL

FLIGHT-PATH ANGLE, AND INERTIAL ACCELERATICN -
S-11 EXPENDEU-STAGE TRAJECTCRY
(108~DEGREES LAUNCH AZIMLTH)

8-119

(CONTINUED)
TIME VINERTIAL VRELATIVE paATH ANG INERTIAL ACC
SEC M/SEC M/ SEC DEG M/SEC2
1150.00¢C 467.837) 95.0180 =11.72 «376
1155.000 467.347¢C 92.7916 ~11.45 «355
1160.0¢0 466.8908 90.6738 -11.20 «336
1165.000 466.4653 88.6587 -10.96 «317
1170.000 466.0681 86.7419 -10.73 «300
1175.000 4€5.697¢ 84.9200 -10.51 «282
1180.00cC 465.3504 83.1906 -10.30 «266
1185.000 465.0266 81.5520 -10.10 «249
1190.00C0 464.7253 80.0028 -9.91 «233
1195.000 464.4445 78.5421 ~9.74 <217
1200.000 464.1v35 17.1694 -9.57 «202
SPLASH 1202.407 464.C70C 16.5679 -9.50 «202



TABLE e-Xt

SFP

TIME
SEC

537.424
540.424
545.000
550.0C0
555.000
56U« CO0
565.CC0
570. 000
575.000
£80.000
585.000
£90.000
£95.0C0
€00.CCO
€05.CC0
€10.C00
615.000
620.0C0
625.000
€30.000
€35.C0C0
€40.GCO
645.000
650.000
655.000
£A0. 000
665,060
€70.000
675.000
680.000
¢85.0C0
€90.000
€95.0C0
700.000
705.0C0
710.000
715.000
720.060
725,000
730.000
735.000

N5-15481-1

X
M

€311093.75C
63C5373.,37¢
€26€495,18¢
€28€6580. 875
627€445.313
€266087.,932¢
€255509.,92¢8
€244710.938
€7233692.0¢€2
€222452.81¢
€21C994.62¢5
6199316.6¢¢
€187420.5¢7
6115305,50C
€162972.,928
£1564224313
€137654.62F
€124670e25C
€111469. 688
6CS58052.62¢
€034420.438
€0TC572.5632
0565100438
£042233.,43F
€027743,062
4013038.563
59S58121.625
£682991.43¢8
59617649, 68E
5952095.5CC
593¢330.€25
5920354.25C
56041684125

5387771.375

587116%.75C
5854350.428
5837327.25C
5870095%.25C
5802656.25C
5785009438
ET67156. 688

Y
M

~4810€.106
~-48429.820
-48922.1€3
-49458.299
-50524.614
-51054.758
~51582.896
-52108.971
-52633.005
-53154.941
-53674+R02
-54192.5248
-54708.145
-55221.593
-55732.496
-56241.998
-567484521
~-57253.605
-57756.076
-58256.277
~58754.229
~-59249.877
-59743.241
-60T722.975
-61209.311
~61693.296
~62174.873
~62654.066
-63130.818
~-636054152
-64077.013
—645464420
-65013.320
65477735
-65939.608
~66398. 5062
-66855.742
-67309.968
-67761.586

8-120

VEHICLE POSITICN COORDINATFS - S-1I1
EXPENDED-STAGE TRAJECTORY
(108~-DEGREFS LAUNCH AZIMUTH)

7
M

1803000.016
1823209.828
18536864757
18B7555.844
192i1057.078
1954492.C16
1987856797
2021152.9066
2054376,.516
2087529.C94
2120606.78)
2153611.094
2186538.7219
2219389.%63
2252161.375
2284855.C¢€3
?317466.875
2349998.250
2382445,406
2414809,781
2647087.59%
2479280, 250
?25117:84.031
2543400.281

2575 325. 344

2607160594
2638902. 7281
267G551.750
2702105.406
2733564.531
2764G25.438
2796189.500
2827353.063
2858417.438
?889378.869
792002384969
2950893, 875
2981 644, B4l
3012188.344
30472625.€25
3072953.156



TABLFE 8-XL

TIME
SEC

740.000
745.000
750.000
755.000
760.0C0
765.000
770.0C0
775.0C0
780,000
785.000
790.0C0
795.000
800.000
805.000
810.GCO
€15.000
820.000
825.00C
£30.000
835.0C0
840.000
845.000
£50.06C0
€55.0C0
860.000
865.000
£70.0C0
£75.000
880.000
885.,0C0
£€90.C00
895.000
$00.000
$505.000
%10.000
515.000
520.000
525.0C0
$30.CCO
$35.000
$40.000

D5-15481-1

X
M

5749097.00C
5730832.37¢
5712361.813
5663687.25C
£674807.813
56557254375
56 36439.00C
5616950, 6E8
5567259, 5C¢
5577367.50¢C
5557273.563
5536979. 8175
£51€64854313
5495792.12°¢
5474899,12¢
£453808.562
84325194375
5411033.75¢C
£38%350,5¢63
5367472.125
5345397.313
£323128.438
5300664.375
5278007.563
£255156.81°%
£232114.813
£208880.5¢13
5185456. 638
£161843.438
£138044.,067
£1140604128
50868984625
5065566, 0¢€3
5041077625
5016452.18¢8
4991723.875
4966940.125
4942176.315
49175306. 813
4893171.87¢
4869278.813

i
b
1

Y
M

-68210.618
-68657.010
-69100. 781
-69541.881
-69980.326
-70416.066
-70849.117
-71279.435
~71707.028
-72131.853
-72553,923
-72973.190
-73389.671
-73803.315
742144143
-74622.101
~75027.207
~75429.412
~75828.734
~76225.125
~76618.600
-77609.112
-77396.680
-77761.255
~78162.3858
~78541.447
-73917.048
~79289.629
~79659.233
-80025.867
~80389.638
-80750. 666
-81109.245
-81465.792
-81821.044
-82176.102
~82532.733
-82893.518
-83262. 264
~83644.231
~-84046.543

8-121

VEHICLF POSITICN COORDINATES - S—11
EXPENDED-STAGF TRAJECTORY
(1C8-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

7
M

31031772.125
3133,78.969
3163274.938
3193156.438
3222924.688
3257576.219
3282'112.188
3311529.C31
3340828.000
33700054594
3399062.538
3427996.563
3456807,.531
3485492.438
3514052.438
3542 484.063
3570788.375
3598961.9¢9
3627005.928
3654916.813
3682695.656
2710339.C63
3737848.021
3765219.094
31792453.156
3819546.688
3846500.406
3873310.4738
3899976.928
3926 494,938
3952862.656
3979072.063
4005115.844
4030977.688
4056638.094
4082C62.063
41072024344
4151984.906
4156309. 344
4180023.375
4202973.938



TABLF 8-XL

TIME
SEC

$45.000
$50.000
$55.0C0
S60.000
S65.000
S70.CCO
€75.000
980.0C0
€85.000
990.000
595,000
1000.000
1€05.0CO
1010.000
1015.0C0O
1C20. 000
1025.0C0
1G30.000
1C35.000
1040.0C0
1045.000
1¢50.000
1655.0C0
1C60.0C0
1¢65.000
1070.000
1075.000
1080.€00
1€85.000
1090.000
10695.000
1100.000
1105.000
1110.000
1115.€00
1120.0C0
1125.000
1130.0C0
1135.,000
1140.000
1145.000

N5-15481-1

X
M

484€113.313
4823976.75C
4802206.52¢
4784158.125
4767140.18¢
4752327.50¢
47357144313
4729124.25¢C
4720289, 875
4712902.938
4706667.812
4701330.G2¢
46566944125
46976054312
46889524813
4685654188
4602645.5CC
4675870438
46772584 062
46747634125
4672368.43¢
4670065.18¢
4667847425C
46657064625
4663634.188
4661619.675
4656654475C
4657731.250
4655842.12¢
4653981.188
4657143.8132
46503264125
4648525 .567
4646740.25C
4644969.12°F
4643211.0C0
4641464.813
4639779, 625
4638004.75C
4636289.313
4634587.87¢%

Y
M

~84478.198
-84949,992
~-85473. 771
-86062.097
-86725. 659
-87470.436
~88295.725
-89194.943
-90158.101
-91174.012
~92231.817
~=93322.410
-94438.475
-95574. 558
~-97891.116
-99066. 077
-100249.311
-101438.285
~102631.500
-103878.121
=-105027.773
~106229,995
-107434.513
-108640. 856

3 s
—-109848. 7464

-111057.854
-112267.969
-113478.301
-114690.273
-115902.168
-117114.479
-118327.049
-119539.932
-120753.014
-121966.365
-123179.877
-124393.625
-125607.506
—-125821.604
~-128025.814%

8-122

VEHICLE POSITICN COUORDINATES - S-11
EXPENNED-STAGE TRAJECTORY
(108-DEGREFS LAUNCH AZ[MUTH)
(CONTINUED)

4
M

4224898,438
4245539.563
4264606.500
428180%.5C0
42936896.500
4309772.213
43204G51.438
4329260.438
4336358.563
4342089.563
4340735.063
4350532.000
4353665.428
4356278.428
4358480.063
4360355.688
4361974.500
4363394,175
4364660.000
4365805750
4365859,.8113
4367847.938
4368792.813
4369712.875

4310621.688

437152R8_375
4372439.813
4373359.813
4374290.313
4375232.188
43761865.313
4377149.688
4378124.875
4379110.750
4580107.313
4381114.188
4382130.875
4383156.538
4384191.688
4385234.688
435628%5.434
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8-123

TABLE 8-XL VEHICLE POSTTTCN CONRDINATES - S-T1
FXPFNDFD=-STAGE TRAJECTURY
(108-NFGKEFS LAUNCH AZTIMUTH)
(CONTINUED) -
TIME X Y 7
SFC M M M
1150.000 46378844815 ~129250. 230 4387343.500
1155.0€0 4631194.938 ~130464.748 4383408.563
1160000 4629512.50C -131679.459 4389480.313
1165.000 4627837312 -132894.,270 4390558.2%0
1170.000 " 4626168.812 -134109.264 4391642.125
1175.000 46245064812 -135324.344 4392731.563
1180.€00 4622850.87% -136539.604 43638264375
118%5.0C0 4621200.75C -137754.939 4394926.125
1190.0C0 4619555.938 -138970.443 4396030.5€3
1195.000 4617916.315 -140186.018 4397139.313
1200.€00 46162814438 ~141401.743 4398252.125
SPLASH 1202.4C7 4615495.938 -141987.102 4398789.250



TABLF 8-XL 1

SEP

TIME
SEC

537.424
540.424
£45.000
550. 000
£55.000
560, CC0
£65.000
570.CCO
575.000
580.CCO
585.CCO
590. 0G0
£95.C€CCO
€00.C00
605,000
610.C00
615,000
620.C00
€25.,€00
630.0C0
€35.000
¢40.C00
645.000
650.0C0
€55, 000
€65.000
€70.000
€75.000
€80.CCO
€854 0CO
€50.CCO
€55.C00
700.CC0O
705.0C0
710.000
715.CC0
720.000
725.000
730.0C0
735.000

N5-15481-1

XDCT
M/SEC

-1893,242
~1919.545
=-1960.621
-2005.0C1
=2049.3C6¢
=2093.54¢
=-2137.710
-?7181.80])
=2225.81¢
=2269.7€1
—-2313.62¢
=2357.420
~-2401.134
~2444.,773
~-2488.322
-2531.814
~2575.216
—-2618.536
~2661.78C
=2704.541
-2748,018
=-2791.01%
—-2833.,621
—72876.75¢
—~2962,1587
-3004.72¢8
=3047.212
-3089.6CS
~-3131.916
=-3174.,127
=3216.2¢E

~3258.3C¢

-3300.254
-3342.,1C8
—-3383.8171
~3425.5329
-3467.114
—3549.,897¢
-3591.261

8-124

Yynot
M/SEC

~-107.778
-107.029
~106.632
~106.233
~105.4829
~105.422
-105.012
-104.598
-104.181
=103.750
-1G3.335
~-102.476
-101.603
~101.1562
-100.717
-100. 268

-99.351

-G8+ 440

~-97.974

-Q7 508

1o S

~97.033
~06.557
~G95,596
-95.,110
=-94.620
-94,128
~03.532
”92» 63\’}
~92.124
-0+ 536
~90.066

VEHICLE VELCCITY COMPONENTS - S—1I1
EXPENOFD STACE TRAJECTORY
(1C3-NEGREES LAUNCH AZIMUTH)

mneT
M/SEC

61739,757
67206247
67C7.073
6693.663
6680.016
6666.,134

- 6652,0186

6637.66€3
6623.073
6608,249
£5G93,189
6577.895
0 562.3¢5
£546.,602
H530.6C3
5514.370
6497.902
6481.201
6464,266
6447.0%6
6429,4G3
6412.056
6394 .,18%
6376.081
&£357.742
&339,172
©3720.368
6301.320
6282.059
6267.555
6242.818
6222.,6 .8
6202.€44
A132.708
65151.538
614046354
6119.500
6098,1323
607645321
5054.697



N5-15481-1

TABLE 8-XL 1 VEHICLE VELGCCITY COMPONFNTS - S~1I1I
EXPENDED STAGE TRAJECTORY

(1C8~NEGREFS LAUNCH AZIMUTH)

(CONTINUED)

TIME XDov Yynov 00T
SEC M/SEC M/SEC M/SEC
740.0C0 =3632.45C -89. 544 6032.€30
745.000 ~-3673.536 -89, 017 6010.330
150, 0C€0 -3714.521 -88.488 5987.797
755.000 =37554421 -B7.956 5965, 032
760.0C0 =37964211 ~87.420 9G42,032
765,000 ~3836.,866 -86.880 5918.801
770.0C0 -3877.48% -86.338 589543325
175.000 =39]17.9€¢ ~85.792 5871637
780.000 ~3958.34¢ ~85.,243 5847.706
785.0C0 -3998.617 -84.690 5823.541
790.000 ~4038.784 ~84.135 5799.143
795.¢cC0 =4078.842 -83.576 5774.511
800.000 -4118.76¢ -83.014 5749.646
805.000 -4158.¢38 ~-82.448 5724.548
810.0C0O =-4198.372 ~-81.879 5699.214
815.C00 -4237.9%4 -81.307 5673.€48
£20.000 -4277.5C5 -80.732 5647.846
825.0C0 -4316,9C1 -80.154% 5621.809
830.000 -4356,.183 ~79.572 55954536
£€35.C00 =-4395,348 ~78.987 5569.026
840.000 ~4434.365 -78.400 5542.277
845.000 -4473.318 -77.809 5515.288
850.000 =4512.117 -77.215 5488.052
855.6C0 ~-4550,781 -76.619 5460.565
860.000 ~4589.,3C4 =764 020 5432.815
865,000 =462T7.66¢ ~-75.420 5406.786
§70.0C0 ~46654.826 ~74.818 9376444
875.000 ~4703.772 ~74.218 5347.738
880.000 ~4741.37¢& ~73.622 5318.5¢8
€35.000 -4778.473 ~-73.037 52884750
890.000 ~48l4.76S ~T2.474 5757.970
835.000 ~4849.712 -71.950 52254724
500. 000 ~48R2.¢€44 ~71.495 5191.153
505.0C0 ~4912. 243 -71.151 5153.121
S10.C00 ~4936.7C1 -70.985 5109.784
615.CCO -~4953.2C4 -71.099 5058.418
$20.000 -49574661 ~-71.638 4995.147
925.000 ~4344.51¢ -72.805 4914.704
$30.0C0 ~4906.18¢ ~T4.868 4810.232
635.0C0 -4833,.,335 ~784 160 4673.394
$40.000 ~-4715.184 -83.066 4$494.506

8-125
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J

TABLE 8-XLI VEHICLE VELCCITY COMPONFNTS - S-I1
FXPENDED STAGE TRAJECTORY

{108-DFGREES LAUNCH AZIMUTH)

(CONTINUED)

TIMF X007 YDOT 7007
SEC M/ SEC M/SEC M/SEC
$45.000 ~4540,911} -89.966 4265.556
$50.CCO -4302.137 -99,152 3980.544
$55.000 ~399343324 -110. 809 3635,.845
$60.000 -3614.8¢€C =124.907 3234.860
665.000 =3185.,54¢ -140.759 2797.143
570.CCO -2738,629 ~157.162 2354.213
$75.000 =2311.72¢C ~172.771 1939,£55
S80.000 -1931.981 ~186.622 15764251
S85.000 ~-1611.345 -198,301 1272.567
$90.000 =-1352,57¢ =207.722 1028.647
$95.000 -1149.35¢ ~215.125 837.022
1000.000 =991.356 ~220.885 687,495
1€05.,000 ~-B868. 03¢ -225.381 570.410
1010.0C0O =770.878 -228.918 478,238
1C15.000 -692,602 -231.751 4054136
1C20.0C0 -628.758 ~234,040 347.326
1C25.0C0 -576.338 ~235.893 302.€C95
1030.000 -536.,296 -237. 302 267.295
1C35.000 -509.852 -238.253 404177
1C40.000 ~488.572 =239.002 219.097
1045.000 ~-469,52¢8 -239.641 2034441
1€50.000 ~-451.861 =240.200 192.649
1055.000 -435,55¢ —=240. 686 185.995
1060. 000 -520.932 -241.099 182.557
1065.0C0 - D8e4371 ~241.436 181.320
1070.000 =397.657 ~2417C% 181670
1€75.000 -388.,56¢8 -241.928 183,091
1080. 000 -381.030 -242.101 185,057
185,000 -374.821] ~242.2135 187.265
1(90.0C0 -369. 683 -242.340 189.548
1095.000 -365,3963 -242.423 191.803
1100.000 ~361.736 =242.490 194.000
1105.000 -358.551 -242. 546 196,131
1110.CCO -355.,602 ~242.597 198.289
1115.000 -352.8E¢ -242.644 200+404
1120.€C00 -350.395 -242.687 202.422
1125.000 -348.105 -242.726 2044370
1130.0C0 ~-345,686 -242.763 206.128
1135.000 -344,013 -242.798 07,824
1140.000 ~342.164 ~242.831 209.425
1145.CCO ~340.424 ~242.8063 210.938

8-126
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TABLE &-XI I VEHICLE VFLCCITY COMPONENTS ~ S-11
EXPENDED STAGE TRAJECTOURY

(1C8-DEGREES LAUNCH AZIMUTH)

3-127

(CONTINUED)

TIMFE X00T Yoor ner
SEC M/SEC M/SEC M/SEC
1150.000 -338., 781 ~242.894 212.371
1155.0Cn -337.227 ~242.924 213,728
1160.CCO -335,754 =242.953 215.013
1165.000 =334,351 -242.981 2164230
1170.6C0 =333,034 -243,008 217.381
1175.C00 -331.782 ~243.034 2184469
1180.0C0 -330.5%8 -243.060 219.495
1185.000 ~329.481 -243,084 220.459
1190.000 -3284430 -243,108 221.364
1195.000 ~327.444 -243.131 222.208
1200.0C0 -3264.5232 -243.152 222.9S3

SPLASH 1202.4C7 ~326.124 -243,161 223,331



D5-15481-1

THIS PAGE LEFT BLANK INTENTIONALLY

8-128



D5~1.5481-1

SECTION 9
NOMINAL TRAJECTORIES FOR PERFORMANCE ANALYSIS

This section defines two ncminal trajectories for performance
analysis studies. These trajectories provide reference con-
ditions for use in determining the propellant reserves re-
gquired 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 (tpg) 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?. 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 propellan: 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 plane 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 largex 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 propellant 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 (tpg) » 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-IT summarizes the
sequence of major events after tpg for these two trajectories.
The only difference in event timeS between these two trajec-
tories occurs at cutoff. Trajectory characteristics and
major-event times prior to tpg 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 11. Targeting and guidance parameters for
the translunar injection boosts of these two trajectories are
given in Table 9-IV. Definitions of these parameters are
given in Section 11.

Trajectory data from liftoff through the preignition-sequence-
initiation flight time of these two nominal trajectories
(16,550 seconds) are given in Tables 7-I through 7-IX. The
data in these tables define the pre-tp, phases of the zero-FGCR
and FPR nominal trajectories. Post-tp,. 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

" 9-2
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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, rels 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. Tab ontain aerodynamic normal force,
aerodynamic axial force, geocentric radius, and geocentric

latitude.

les 9-X¥I and 9-XX ¢

P U+ U Oy

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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SEQUENCE OF MAJOR EVENTS DURING
THE ZERO-FGR AND FPR NOMINAL-
TRAJECTORY INJECTION BOOSTS

FLIGHT TIME AND TIME-BASE-REFERENCED
SEQUENCE TIME - SECONDS

EVENT ZERO-FGR NOMINAL FPR NOMINAL
TRAJECTORY TRAJECTORY

PREIGNITION-SEQUENCE  16550.0 16550.0

INITIATION (tgg + 0.0) (tpg + 0.0)

CLOSE CONTINUOUS Hy

VENT - IGNITE 0,/Hjp 16635.0 16635.0

BURNER

BEGIN APS ULLAGE
02/H2 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")

UNLOCK PU VALVE -
VALVE MOVES TO STOP

INITIATE IGM

*MIXTURE-RATIO SHIFT -
PU VALVE LEAVES STOP

J-2 CUTOFF SIGNAL -
THRUST BECOMES ZERO
INSTANTANEOUSLY

16896.0

,(tBs + 346.0)

16897.0
(tgg + 347.0)

17000.0
(tgg + 450.0)

17010.0
(tB6 + 460.0)

17012.6
(tB6 + 462.6)

17016.0
(tBG + 466.0)

17120.910

17318.570

*NOT A TIME-BASE-REFERENCED EVENT

9-5

(tpg + 85.0)

16896.0
(tB6 + 346.0)

16897.0

17000.0
(tgg + 450.0)

17010.0
(tpg + 460.0)

17012.6
(tpg + 462.6)

17016.0
(tpg + 466.0)

17120.910

17324.017
(tg7 + 0.0)
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TABLE 9-III AS-504 WEIGHTS SUMMARY DURING THE
ZERO-FGR AND FPR NOMINAL-TRAJECTORY
PARKING ORBITS AND INJECTION BOOSTS

ZERO-FGR ZERO-FGR FPR FPR
TRAJECTORY TRAJECTORY TRAJECTORY TRAJECTORY
EVENT WEIGHT EVENT WEIGHT
WEIGHTS LOSSEs WEIGHTS LOSSES
(POUNDS) (POUNDS) (POUNDS) (POUNDS)
AT PARKING ORBIT 299,777 299,777
INSERTION
PROPELLANT BELOW 39 39
ENGINE VALVE
APS PROPELLANT 420 420
LOSSES IN ORBIT
LOX/HYDROGEN 16 16
BURNER PROPELLANT
OXIDIZER VENTED 265 265
IN ORBIT '
H,+He VENTED IN - . 3775 3775
ORBIT
START TANK 2 2
FUEL LEAD LOSS 30 . 30
S-IVB H, IN
START TANK 4 4
S-IVB THRUST 483 483
BUILDUP PROPELLANT
J-2 AT 90% THRUST 294,743 294,743

AFTER REIGNITION
(STAGE LIFTOFF)

S-IVB MAINSTAGE 155,855 155,855
PROPELLANT CON-
SUMED TO INJECTION

- FLIGHT GEOMETRY 0 2625

RESERVE PROPELLANT
CONSUMED TO INJEC-
TION
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TABLE 9-I1I71. 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



D5-15481-1

- *Tx, Ty, AND T

9-8

7z ARE COMPUTED FROM RAT AND DECA4.

TABLE 9-IV SUMMARY OF TyE SPECIFIC INJECTION-BOOST TARGETING
AND GUIDANCE-PRESETTING VALUES REQUIRED FOR THE
ZERO-FGR AND FPR NOMINAL TRAJECTORIES
ZERO-FGR FPR
PARAMETER UNIT TRAJECTORY TRAJECTORY
— VALUES VALUES
TLo SECONDS 0.0 0.0
T, SECONDS 0.0 0.0
RAG DEGREES 67.57195 63.94862
DEC4 DEGREES 27.37102 27.59450
*Ty - 0.3388107 0.3892197
*Ty - 0.8208755 0.7962058
*Ty - 0.4597507 0.4632110
eN - 0.9751832 0.9797230
. C3 M2/SEC2 -1.4986X106 -1.225x106
cosg - 0.99452 0.99452
0Eq DEGREES 0.0 0.0
%Ts DEGREES 14.48262 15.45041
B DEGREES 51.03499 48.85233
1 DEGREES 19.84413 17.66147
ry FEET 21586374, 21586374,
Tgrp SECONDS 16530. 16530.
¢TR DEGREES _ -52. -52.
T2N SECONDS 537.161 537.161
T2r SECONDS 106. 106.
T3k SECONDS 203. 203.
.VEXZR FT/SEC 13682.979 13682.979
T3R SECONDS 490.371 490.371

e



TABLE 9-v

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
16720.000
16725,.000
16730.000
16735.000
L6740.000
16745.000

WEIGHT, THRuST,
FROM CAPE KENNED
TO J-2 CUTOFE (2

WEIGHT
(POUNDS)

2.9587483E
2.95817172¢
2.958761E
2.9587S1E
2.958740€
2.958729¢
2.958718€
2+.958708F
2.958697F
2.958686F
2.958675€
2.958665¢
2+.958654F
2.958643F
2.958632E
2.958622¢
2.958611FE
2.958595¢
2.958446F
2.958298E
2.958149€
2.958000€
2.957851E
2.957702€
2.957553E
2.957404€E
2.957255¢
2.957106E
2.956957€
2.956808E
2.956659E
2.956510€
2.956362F
2+4956213E
2+956064F
2.955915¢
2.955766¢
2.955617E
2+4955468F
2.955319¢

05
05
05
05
05
05

05

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

U5~15481-1

ALTITUDE, AND SURFACE RANGE
Y - PREIGNITION
ERG~FGR NOMINAL

THRUST

(POUNDS)

1.920655€
1.921905€
1.923155€
1.924405€
1.925655€
1.926905F
1.928155€
1.929405E
1.930655F
1.931905E
1.933155¢
1.934405€
1.935655€
1.936905E
1.938155€
1.939405¢
1.940655€
1.500000E
1.557167€
1.614335€
1.671502¢
1.728670E
1.785837€
1.843005€
1.900172E
1.957340€
2.014507F
2.071675E
2.128842E
2.186010E
2.243177€
2+300345F
2.357512€
2.414680E
2.471847F
2.525015€
2.586182F
2.643350F
2.700517€
2.757685E

01
01
o1
o1
01
Cc1
o1
o1
01
G1
o1
o1
01
01
01
o1
01
o1
01
01
01
01
ol
01
c1

01
01
Ol
01
01
01
01
1
1
01
o1
01
Cl
01
01

ALTITUDE
(METERS)
208624.7
208612.6
208600.2
208587.3
208574.2
208560.9
208547.1
208533.2
208518.9
208504.3
208489.3
208474,2
208458.17
208442.9
208426.8
208410.5
208393,7
208376.8
208359.6
208342.0
208324.1
208306.1
208287.6
208268.9
208249.9
208230.5

208211.1

208191.0
208170.8
208150.6
208129.7
208108.7
208087.5
208065.9
208044,2
208021.9
207999.7
20797649
207954.,0
207931.0

SEQUENCE INITIATION
TRAJECTORY)

SURFACE
RANGE
{NM])

2253.011

2233.744

2214.4717

2195.211

2175.946

2156.681

2137.416

2118.1562

2098.888

20792.625

2060.363

2041.101

2021.839

2002.579

1963.319

1964.05%9

1944.80]

1925.543

1906.246

1867.029

1867.774

1848.519

1829.265

1810.012

1790.760

1771.509

i752.259

1733.011

1713.763

1694.516

1675.271

1656.026

1636.784

1617.542

1598, 302

1579.063

1559.82¢6

1540.590

1521.354

1502.123



TABLE 9-vy

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

16888.000

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

C5-15481-~1

WEIGHT, THRUST, ALT[?UDE' AND SURFACE RANGE

FROM CAPE KENNECY - PREIGNITION SEQUENCE INITIATION

T0 J4-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONT INUED)

WEIGHT THRUST
(POUNDS) (POUNDS)
2.955170€ 05 2.814852F 01
2.955021€ 0S5 2.872020€ 01
2.954872€ 05 2.929187€ 01
2.954723¢ Qs 2.586355€ 01
2.954574F Q5 3.043522E 01
2.954426F 05 3.100690F 01
2.954277€ 05 3.157857€ 01
2.954128F 05 3.21502%€ 01
2.953979E 05 3.272192€ 01
2,953830F 05 3.329360€ C1
2.953681F 05 3.386527E 01
2.953532¢ Qs 3.443695€ 01
24953383 05 3.500862€ 01
2.953234€ 05 3.558030€ 01
2.953085E 05 3.€615197F 01
2.952936E 05 3.672365E Q1
24952787€E 05 3.729532€ 01
2.952638¢ 05 3.786700€ 01
2.952489¢ (5 3.843867E 0]
2.952341€ 05 3.5C1035F 01
2.952192€ 05 3.958202€ 01
2.952043E G5 4.C15370€ 01
2.951894€ (5 4.072537€ 01
2.951745€ 05 4.129705E 01
2.951596€ 05 4.186872€E 01
2.951447€ 05 4.244040E 01
24951298E 05 4«301207E 01
2.95114%E 05 4.358375€ 01
2.951000E 05 4.415542E 01
2.950851€ 05 4.472710€ 01

24950702€ 05s 1.400000€ 02
2.950553E 05 1.400000€ @2
24950404€ 05 1.400000E 02
2.950256E 05 1.40C000E 02
24950107 05 1.4C0000E 02
2.949958E 05 1.4C0000E @2
2.949809E 0S5 1.400000F 02
2.949660E 05 1.4C0000€ 02
2.949S511E 0S 1.4C0000€ ¢2
2+4949362€ 05 1.400000€ 02

ALTITUDE
(METERS)
207907.4
207883.,7
207859,.7
207835.5
207811.0
207786,2
207761.3
207735,.9
207710.5
207684.8
207658.9
207632.7
207606.2
207579.5
207552.7
207525.4
207498.1
207470.5
207442.6
207414.7
207386.4
207357.8
207329,2
207300.3
207271.3
207241 .9
207212.4
207182.7
207152.9
207122.8
207092.6
207062.1
207031.4
207000.7
206969.8
206938.6
206907.4
206875.8
206844 ,2

.206812.4

SURFACE
RANGE
(NMT)

1482.893

1463.664

1444 .437

1425.212

14C5.989

1386.769

1367.550

1348,.335

1329.121

1309.910

1290.702

1271.497

1252,295

1233.096

1213.900

1194.708

1175.519

1156.335

1137.154

i1117.978

1098.806

1079.638

1060.476

1041.319

1022.168

1003,.023
983.884
964.751
945.626
926.508
907.398
bt 34296
869.204
850.121
831.049
811.987
792.938
773.901
754,878
735.870



TABLE 9-v

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
17025.000
17030.000
17035.000
17040.000
17045.000
17050.000
17055.000
17060.0G0
17065.000
17070.000
17075.000
17080.000
17085.000
17090.000
17095.000
17100.000
17105.000
17110.000
17115.000
1712¢.000
17120.910

TO J-2 CUTOFF (7

{CONT INUED)

WE IGHT

(POUNDS)
2.949213¢
2e949064F
2.948915E
2.948B766F
2.948617F€
2.948468€
2.948320€
2.948171€
2.948022¢
2.947873E
2947724
2.947515€
2.947426E
2.947426F
2.947424F
2.934824¢
2921654
2.916167E
2.894220€
2.866785E
2.839350¢
2.811916E
2.784481F
2.757047€
2.729612¢
2.702178E
24614743¢
2.647308E
2.619874E
2.592439¢
2.565005F
2.537570¢
2.510136f
2.4821701E
2.455267F
2.427H32€
2.400397F
24372963F
2+4345528F
2.340537€

05
05
05
05
g5
05
05
05
05
05
05
05
05
0%
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

05-15481-1

ALTITUDE, AND
Y - PREIGNITIQ
ERO-FGR NOMINAL

THRUST

(POUNDS)

1.400000€
1.400000€
1.400000€
1.400000€
1.400000E
1.40C000E
1.40C000€
1.400000F
1.400000¢
1.400000€
1.825100€
1.825100E
1.825100€
1.825100€
2.073030€F
2+333470F
2.333470F
24333470F
2+333470F€
2.333470€
2.333470€
2.333470E
2.333470F
2.333470€
2+333470F
2.333470E
2.333470€
24333470E
2.333470€
24333470€
2.333470F
2.333470F
2+333470F
24333470F
2+333470F
2.333470F
2.333470F
24333470€
2.333470€
2.C060472E

02
Q2
02
02
02
g2
02
02
02
02
04
04
04
04
05
05
as
05
05
05
05
05
CS
05
oS
05
C5
as
05
05
0S5
05
05
05
05
Cs5
05
05
05
05

SURFACE RANGE
SEQUENCE INITIATION
TRAJECTORY)

ALTITUDE
(METERS)
206780.6
206748.5
206716.4
206684,
206651.7
206619.0
206586.4
206553.7
206520.7
206487.8
206454.8
206421.0
206386.4
206386.4
206386.4
206366.5
206345,7
206336.4
206295,7
206237.2
206172.5
206104.3
206035.8
205969.2

- 205907.8

s e Te ¥

205812.8
205785.2
205775.2
205786.6
205822.0
205885.4
205980.1
206109.8
206278.4
206489.4
206747.0
207054.6
207416.7
207488.9

SURFACE
RANGE
(NM[)
716.878
697.904
678.948
660,013
641.099
622.211
6G3.349
584.516
565.715
546.950
528.224
509.538
490,893
490.893
490.893
481.205
472.254
468.521
453,579
434.876
4164153
397.424
378.702
360.004
341.354
322.778
304,311
285.996
267.890
250.064
232,613
215.661
199.368
183.957
169.693
156.958
146,194
137.922
132.668
132.073



TABLE 9-vy

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
17185.000
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
17318.570

05-15481-1

WEIGHT, THRUST, ALTITUDE,

FROM CAPE KENNEDY - PREIGN
T0 J-2 CUTOFF (ZERO-FGR NO

(CONT INUED)

WEIGHT

(POUNUDS)

2.320826F
2.2961731F
2.272636F
2.248541F
2.224446F
2.200350€
2.176255¢
2.152160E€
2.12B065E
2.103970€
2.079875€
2.055780F€
2.031685E
2.007590€
1.983495¢€
1.959400¢€
1.935305€
1.911210¢
1.887115E
1.863C20€
1.838925€
1.814830€
1.790735¢€
1.766640¢
1.742545E€
1.718450F
1.694355E
1.670260E
1l.646165€
1.622069€E
1.597974E
1.573879¢
1.549784€
1.525689E
1.501594€
1.477499E
1.453404€
1.429309¢
1.405214€
1.388012€E

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
a5
0S5
05
05
05
05
05
05
0S
05
05
05
05
05

THRUST

(POUNDS)

2.060472E
2.060472E
2.060472E
2.060472€
2.060472€
2.060472E
2.C60472E
2.060472E
2.060472E
2.060472E
2.060472€
2.C60472E
2.060472E
2.060472E
2.060472€
2.060472E
2.060472F
2.060472E
2.060472E
2.060472E
2.060472E
2.060472€
2.060472E
2.060472€
2.C060472E
2.060472E
2.060472E
2.060472€
2.060472€
2.060472E
2.060472F
2.060472E
2.060472€
2.060472E
2.C60472€
2.060472F
2.060472€
2.060472€
2.C60472€
2.060472€

O
!

12

AND SURFACE RANGE

ITION SEQUENCE INITIATICN

MINAL TRAJECTORY)

0s
05
Cc5
05
05
oS
05
05
05
05
05
05
cS
0s
05
0s
0S
0s
05
05
05
CS
05
05
05
05
05
05
05
05

05

05
05
05
05
a5
05
05
05
05

ALTITUDE
(METERS)
207837.4
208320.6
208870.3
209490.1
210183.7
210955.0
211807.8
212745.9
213773.3
214894,.2
216112.6
217432.7
218858.7
220394.9
222045.9
223815.7
225709.2
227730.6
229884.9
232176.5
234610.2
237190.9
239923.5
242812.7
245863.6
249080.9
252469.8
256035.5
259782.8
263717.0
267842.8
272165.6
2716690.0
281421.4
286364.1
291522.9
296902.3
302503.6
308331.6

.312635.3

SURFACE

RANGE

(NMT)

130.858
132.692
138.075
146.672
158.000
171.569
186.928
203,714
221.638
240.477
260.065
280.274
301.006
322.187
343,757
3165.672
387.896
410.399
433,159
456.157
479.378
502.808
526.439
550.260
574.264

598,447
622,801
647.324
672.011
696.859
721.866
7147.029
172.347
797.818
823.441
849,214
875.137
901.210
927.432
946.243



TABLE 9-vI

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
16720.000
16725.000
16730.000
16735.000
16740.000
16745.000

INERTIAL VELOCITY,

INERTIAL ACCELERATI
ACCELERATION - PREIGNITION
T0 J-2 CUTOFF (ZERO-

INERT [AL
VELOCITY

(M/SEC)
71785.762
7785.784
7785.805
71785.8217
7785.849
1785.871
7785.893
71785.915
71785.938
71785.960

7785.983

71786.005
7786.028
1786.050
7786.073
1786.096
1786.119
71786.142
1786.164
7786.187
71786.209
1786.232
7786.255
71786.2179
1786.302
71786.325
7786.349
17864373
1786.397
7786.421
1786.446
1786.4170
1786.495
717864520
7786.544
717864570
71786.595
7786.620
1786.646
T786.671

05-15481-1

RELATIVE

VELOCITY

(M/SEC)
7381434
71381.36
7381.38
7381.40
7381.42
738l.44
7381.46
7381.48
7381.50
7381.52
7381.54
7381.56
7381.59
1381.61
71381.63
71381.65
7381.68
7381.70
1381.73
7381.75
1381.78
7381.80
7381.83
7381.85
7381.88
71381.91
7381.94
7381.97
1381.99
1382.02
1382.05
1382.08
7382.11
1382.15
1382.18
1382.21
1382.24
7382.28
1382.31
1382.34

Xe]
f

13

RELATIVE VELOCITY,
ON, AND GRAVITATIONAL

SEQUENCE INITIATION

INERTIAL

ACCELERATION
(M/SEC/SEC)

9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.207
9.208
9.208
9.208
9.208
9.208
2.208
9.208
9.208
9.208
9.208
9.208
9.208
9.208
9.208
9.208
9.208
9.208
9.208

FGR NOMINAL TRAJECTORY)

GRAVITATIONAL
ACCELERATIGN
{M/SEC/SEC)
9.2065
9.2066
9.2066
9.2066
9.2067
9.2067
9.2068
3.2068
9.2068
9.2069
9.2069
9.2070
9.2070
9.2071
9.2071
9.2072
9.2072
9.2073
9.2073
9.2074
9.2C074
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



TABLE 9-y]

D5-15481-~)

TIME FROM
LIFYOFF
{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 090
16940.00¢

i69é5.000

INERT 1AL VELOCITY' RELAT]IVE VELOCITY,

INERT 1AL ACCELERAT!DN. AND GRAVITATIONAL
ACCELERATIDN =~ PREIGNITIQON SEQUENCE INITIATION

To y-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)
(CUNT(NUED)

INERT 1AL RELATIVE INERTIAL GRAVITAYIONAL
VELOCITY VELOCITY ACCELERAT(CN ACCELERAT!ON
(M/SEC) (M/SEC) (M/SEC/SEC) (M/SEC/SEC)
1786.697 71382.38 9.209 9.2085
1786.723 7382.4] 9.209 9.2085
1786.75¢ 71382.45 9.209 9.2086
1786.7176 1382.48 9.209 9.2086
71786.802 7382.52 9.209 9.2087
7786.829 1382.56 9.209 9.2088
7786.855 1382.59 9.209 9.2088
1786.882 1382.63 9.209 9.2089
1786.909 1382.67 9.209 9.2C89
7786.93¢ 1382.71 9.209 9.2090
1786.964 1382.75 9.209 9.2091
7786.991 1382.79 9.209 9.2091
7787.018 7382.82 9.209 9.2092
1787.046 7382.86 9.209 9.2092
7787.074 1382,.91 9.209 9.2093
7787.101 1382.95 9.209 9.2094
1787.129 7382.99 9.210 9.2094
7787.157 7383.03 9.210 9.2035
7787.186 7383.07 9.210 9.2096
1787.214 71383.11 9.210 9.2096
1787.242 7383.16 92.210 9.2097
1787.271 1383.20 9.210 9.2097
7787.299 1383.24 9.210' 9.2098
7787.328 7383,29 9.210 9.2099
1787.357 7383.33 %.210 9.2099
778733 7383,38 9.210 9.2100
1787.415 7383.42 9.210 9.2101
1787.444 7383.47 9.210 9.2101
1787.473 7383.51 9.210 9.2102
7787.503 7383,.56 9.210 9.2103
7787.547 ‘ 7383.62 9.211 9.2103
7787.592 - = 1383.68 9.211 9.2104
7787.638 7383.75 9.211 7.2105
7787.683 1383.81 9.211 742105
7787.728 71383.87 9.211 9.2106
7787.773 7383,94 9.211 9.2107
7787.818 1384,00 9.211 9.2107
7787.863 71384.06 9.211 9.2108
71787.909 1384,.13 9.211 9.2109
7787.954 7384.19 9.211 9.2109



TABLE 9-v]|

D5-15481-1

INERTIAL VELOCITY, RELATIVE VELOCITY,

INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)
(CONT INUED)

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
171015.000
17016.000
17020.000
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

INERTIAL RELATIVE INERTIAL GRAVITAT[ONAL
VELOCITY VELOCITY ACCELERATION ACCELERATION
(M/SEC) {M/SEC) (M/SEC/SEC) (M/SEC/SEC)
7787.999 1384.26 9.211 9.2110
7788.044 7384.32 9.211 9.2111
7788.089 7384.39 9.211 9.2111
7788.134 1384.45 9.212 9.2112
1788.179 1384.52 9.212 9.2113
7788.223 7384.58 9.212 9.2114
71788.268 1384.65 9.212 9.2114
7788.313 7384.71 9.212 9.2115
1788.358 7384.78 9.212 9.2116
7788.402 1384.85 9.212 9.2116
71788.547 71385.01 9.273 9.2117
7791.598 1388.09 9.273 9.2118
1794.650 7391.16 9.273 9.2118
1794.650 1391.16 9.273 9.2118
7794.650 7391.16 11.884 9.2118
7812.594 7409.11 12.454 9.2119
7831.329 1427.86 12.455 9.2119
7839.161 1435.69 12.484 9.2120
7870.642 1467.19 12.579 9.2120
7910.321 1506.89 12.577 9.2122
7950.399 71546,98 12.623 9.2123
7990.876 71587.48 12.663 9.2125
8031.753 1628.38 12.706 9.2127
8073.037 1669.68 12.748 9.2128
8114.733 1711.39 12.789 5.2130
8156.846 1753.53 12.831 9.2131
8199.380 1796.08 12.873 9.2132
8242.342 1839.06 12.916 9.2132
8285.7317 1882.47 12.960 9.2132
8329.570 1926.32 13.005 9.2132
8373.848 1970.61 13.050 9.2131
8418.577 8015.35 13,097 9.2128
8463.763 8060.54 13.145 9.2125
8509.414 8106.20 13.193 9.2122
8555.536 8152.33 13.243 9.2117
8602.137 8198.94 13.294 9.2110
8649.225 8246.03 13.347 9.2103
8696.808 8293.61 13.401 9.2094
8744.896 8341.70 13.456 9.2083
8753.699 8350.50 12.656 9.2081

9

15



TABLE 9-v]

TIME FROM
LIFTOFF

{SEC)
17125.000
17130.000
17135.000
17140.000
17145.000
17150.000
17155.000
17160.000
17165.000
17176.000
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
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 VELOCITY,
INERTIAL ACCELERAT]
ACCELERATION -~ pRgf
TO J-2 CUTOFF (ZERQ
(CONT INUED)

INERTIAL
VELOCITY
(M/SEC)
8788.775
8832.006
8875.633
8919.663
8964.101
9008.956
9054.235
9099.946
9146.097
9192.698
9239.758
9287.286
9335,292
9383.787
9432.783
9482.291
9532.324
9582.894
9634.016
9685.702
9737.970
9790.834
9844.311
9898.419
9953.176
100Gs.601
10064.716
10121.540
10179.097
10237.411
10296.506
10356.408
10417.144
10478.743
10541.234
10604.648
10669.017
10734,338
10800.716
10848.768

D5-15481-1

RELATIVE
VELOCITY
(M/SEC)
8385.57
8428.80
8472.41
8516.43
8560.85
8605.69
8650.95
8696.63
8742.76
8789.32
8836.35
8883.84
8931.80
8980.25
9029.19
9078.65
9128.62
9179.13
9230.18
9281.80
9333.99
9386.77
9440.17
9494.19
9548.85
9604.18
9660.19
9716.91
9774.35
9832.55
9891.52
9951.29
1C011.89
10073,35
1C135.70
10198.96
10263.17
10328.33
1G394.53
10442.46

9-16

RELATIVE VELOCITY,
ONy AND GRAVITATIONAL
GNITION SEQUENCE INITIATION
—=FGR NOMINAL TRAJECTORY)

INERTIAL GRAVITATIONAL
ACCELERATION ACCELERATIGON
(M/SEC/SEC) (M/SEC/SEC)

12.690 9.2071
12.714 9.2057
12.756 9.2042
12.801 9.2024
12.847 9.2004
12.893 9.1982
12.941 9.1958
12.991 9.193?
13.042 9.1903
13.095 9.1871
13.149 9.1837
13.206 9.1800
13.264 9.1759
13.325 9.1716
13.388 9.1670
13.454 9.1620
13.523 9.1568
13.594 9.1511
13.668 9.1451
13.746 9.1387
13.827 9.1319
13.913 9.1248
14.002 9.1172
14.096 9.1092
14.195 9.1007
14.299 9.0919
14.408 9.0825
14.523 9.0727
14.645 9.0624
i4.774 9.0516
14.911 9.0403
15.056 9.0285
15.211 9.0162
15.375 9.0033
15.553 8.9899
15.745 8.9760
16.100 B.9615
16.210 8.9464
16.346 8.9307
16.448 8.9192

o



TABLE 9-~vII

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
16720.000
16725.000
16730.000
16735.000
16740.000
16745 ,000

INERTIAL FLIGHT-PATH ANGLE,
GEODETIC LATITUDE,
SEQUENCE INITIATION

D5-15481~1

NOMINAL TRAJECTORY)

INERTIAL FLIGHT-

PATH ANGLE
(DEGREES)
-0.028
“0.027
-0.027
‘00027
-00027
-0.027
-0.026
°0.026
’00026
-0.026
°00025
-0.025
-0.025
-0.025
-0.025
~0.024
-0.024
-0.024
-0.024
-0.024
"0.023
-0.023
"0.023
-0.022
-0.022
-0.022
-0.021
"00021
-0.021
-0.020
-0.020
-0.020
-0.020
-0.019

9-17

INERTIAL
HEADING
(DEGREES)

86.636
86.851
87.067
87.283
87.499
87.715
87.931
88.147
88.364
88.580
88.797
89.013
89.230
89.447
89.664
89.881
90.098
90.315
90.531
90.748
90.965
91.182
91.398
91.615
91.831
92.048
92.264
92.480
92.696
92.912
93.127
93.343
93.558
93.773
93.988
94.202
94.416
94.630
94.844
95.057

- GEODETIC

LATITUDE
(DEGREES)
32,571
32.591
32,609
32.625
32,641
32.655
32.668
32.680
32.690
32,699
32,707
32,713
32.718
32,722
32,725
32.726
32.726
32.725
32,723
32.719
32.714
32.707
32.700
32,691
32.681

A2 &L Q

- NN T

32.656
32.642
32.627
32.610
32.592
32.5173
32.553
32.531
32.508
32.484
32.458
32.431
32.403
32.374

INERTIAL HEADING,
AND LONGITUDE - PREIGNITION
TO J~2 CUTOFF (ZERO-FGR

LONGITUDE
(DEGREES)
'12"-207
-123.827
~123.447
'1230067
“’.220 306
-121.925
~-121.544
°1210 164
-120.783
-120,402
-120.020
-119.639
~-119.258
-118.877
-118.495
~118.114
-117.733
-117.352
~116.970
-116.589
-116.208
-115.827
°l’.5.‘0"6
-115.065
-li%.0684
-114,.303
-113.923
-113.542
~-113.162
~112.782
=-112.402
-112.022
-111.642
-111,263
”110- 883
-110.504
-110.126
~109.747
-109. 369



TABLE 9-vI1]

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
i6875.000
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

INERTIAL FLIGHT-p
GEODETIC LATITUDE
SEQUENCE INITIATION

05-15481-1

ATH ANGLE, INERTIAL HEADING,
» AND LONGITUDE - PREIGNITION

NOMINAL TRAJECTQRY)

(CONT INUED)

INERTIAL FLIGHT-

PATH ANGLE

{DEGREES)
’0.019
'0.019
‘0.019
-0.019
-000l8
-0.018
—0.018
-0.018
'00017
-0.017
'00017
~-0.017
-0.016
‘00016
-0.016
-0.016
~-0.016
-0.015
‘00015
-0.015
-0.015
-0.014
—0-014
-0.014
-0.014
-0.013
’0.0l3
-0.013
-0.013
-0.012
~0.012
‘00012
’00012
“00011
-0.011
-0.011
-0.011
‘0.010
-0.010
-0.010

(o]
!

18

INERTIAL
HEADING
(DEGREES)
95.270
95.483
95.695
95.907
96.119
96.330
96.541
96.751
96.961
97.171
97.380
97.589
97.797
98.005
98.212
98.419
98.625
98.831
99.036
99.241
99.445
99.649
99.852
100.054
100.256
100.457
100.657
100.857
101.057
101.255
101.453
101.651
101.847
102.043
102.239
102.433
102.627
102.820
103.013
103.205

TO J-2 CUTOFF (ZERO-FGR

GEODETIC

LATITUDE

(DEGREES)
32.343
32.312
32.278
32.244
32.208
32.172
32.133
32.094
32.054
32.012
31.969
31.924
31.879
31.832
31.784
31.735
31.685
31.633
31.580
31.526
31.471
31.415
31.357
31.298

A1 _2124a

- W ST

31.177
31.115
31.051
30.987
30.921
30.854
30.786
30.717
30.646
30.575
30.502
30.428
30.353
30.2717
30.200

LONGITUDE
(DEGREES)
'1080991
-108.613
-108.235
°107.858
-107.481
-107.104
-106.728
-106.352
-105.977
-105.601
-105,226
-104.852
~-104.478
-104.104
-103,731
-103, 358
-102.985
-102.613
-102.241
-101.870
~-101.499
'101.129
‘1000759
-100. 390
-103.0¢21
-99.652
-99.285
-98.917
-98.550
-98.184
-97.818
-97.453
-97.088
-96.724
*96.360
- =95.,997
-95.635
-95.273
-94.911
-94.551



05-15481-1

TABLE 9-VII INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEAODING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE
(SEC) ( DEGREES) (DEGREES) (DEGREES)  (DEGREES)
16950.000 -0.010 103.395 30,122 -94.191
16955.000 -0.009 103.586 30.042 -93,831
16960.000 -0.009 103,775 29.962 -93,.472
16965.000 -0.009 103.964 29.880 -93,114
16970.000 -0.009 104,152 129.798 -92.756
16975.000 -0.008 104.339 29.714 -92.399
16980.000 -0.008 104.525 29.629 -92,042
16985.000 -0.008 104.711 29.543 -91.687
16990.000 -0.008 104.895 29.456 -91.331
16995.000 -0.007 105.079 29.368 -90.977
17000.000 -0.007 105.262 29.279 -90.623
17005.000 -0.008 105.445 29.189 -90.269
17010.000 -0.009 105.626 29.098 -89.917
‘ 17010.000 -0.009 105.626 29.098 -89.917
17012.600 -0.017 105.720 29.050 -89.1733
17015.000 -0.024 105.807 29.006 -89.563
17016.000 -0.027 105.844 28.987 -89.493
17020.000 -0.036 105.988 28.912 -89.209
17025.000 ~0.046 106.169 28.816 -88.854
17030.000 -0.052 106.350 28.719 -88.497
17035.000 -0.054 106.531 28.621 -88.139
17040.000 -0.052 106,712 28.520 -87.780
17045.000 0,046 106.893 28.419 -87.420
17050.000 ~0.036 107.074 28.315 -87.058
17055.000 -0.022 107.255 26.210 -86.635
17060.000 -0.003 107.436 28.104 -86.331
17065.000 0.020 107.616 27.996 -85.966
17070.000 0.047 107.797 27.886 -85.599
17075.000 0.079 107.978 27.174 -85.231
17080.000 0.115 108.158 27.661 -84.862
17085.000 0.155 108.338 27.546 -84.492
17090.000 0.200 108.519 27.430 -84.120
17095.000 0.249 108.699 27.311 -83.747
17100.000 0.302 108.879 27.191 -83,373
17105.000 0.360 109.058 27.069 -82.998
17110.000 0.423 109.238 26.946 -82.621
. 17120.000 0.562 109.596 26.693 -81.864
17120.910 0.576 109.629 26.670 -81.795



D5-15481-1

TABLE 9-VvII INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
{CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONG [ TUDE
(SEC) ( DEGREES) (DEGREES) (DEGREES)  (DEGREES)
17125.000 0.639 109.775 26.564 -81.483
17130.000 0.720 109.954 26.433 -81.102
17135.000 0.805 110,132 26.301 -80.719
17140.000 0.894 110.310 26.166 ~80. 335
17145.000 0.987 110.487 26.030 -79.951
17150.000 1.084 110.664 25.892 -79.565
17155.000 1.184 110.841 25.752 -79.178
17160.000 1.289 111.017 25.611 -78.791
17165.000 1.397 111.192 25.467 -78.402
17170.000 1.510 111.367 25.322 -78.012
17175.000 1.626 111.542 25.175 -17.622
17180.000 1.746 111.716 25.026  =77.230
17185.000 1.870 111.889 26,875 -76.837
‘ 17190.000 1.998 112.062 24.722 ~76.443
17200.000 2.266 112.406 24.411 -75.653
17205.000 2.406 112.577 24.253 -15.256
17210.000 2.550 112.748 24.092 -74.858
17215.000 2.698 112.917 23.930 ~74.459
17220.000 2.849 113.086 23.766 -74.059
17225.000 3.004 113.255 23.599 -73.659
17230.000 3.164 113.422 23.431 -73.257
17235.000 3.326 113.589 23.261 -72.854
17240.000 3.493 113.755 23.089 ~72.450
17245_000 3,663 112,920 22.915 ~72.046
17250.000 3.837 114.085 22.739 -71.640
17255.000 4.015 114.249 22.561 -71.233
17260.000 4.196 114.411 22.380 -70.826
17265.000 4.381 114.573 22.198 ~70.417
17270.000 4.568 114.734 22.014 ~70.007
17275.000 4.759 114.895 21.828 ~69.597
17280.000 4.953 115.054 21.640 -69.185
17285.000 5.150 115.212 21.449 -68.1772
17290.000 5.349 115.369 21.257 ~68.359
17295.000 5.551 115.526 21.063 -67.944
17300.000 5.755 115.681 20.866 -67.529
17305.000 5.961 115.836 20.668 ~67.112
17310.000 6.163 115.990 20.467 -66.695
‘ 17315.000 6.371 116142 . 20.264 -66.276
17318.570 6.524 116.250 20.118 -65.977



TABLE 9~VIII

TIME FRrOM
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
16720.000
16725000
16730.000
16735000
16740.000
16745 009

ANGLES -~ p
10 J-2 cur

AND ACTuAL VEHICL
REIGNITION SEQUEN
OFF (ZERO~FGR NOM

COMMANDED
PITCH
(DEG)

”116018

‘116.52

_116.86

=117.20

~117.5¢

-117.88

"118022

‘118089

~119.23

-119.57

-119.91

~120.25

~120.59

-120.93

‘121026

‘121060

-122.28

~122,.62

-122.96

-123.30

-123.64

-123.9g

-124,3)

~124.65

~124.99
=125,33

-125.67

-126.01

=126.35

~126.69

-127.02

-127.3¢

~127.70

~128.04

-128.38

~128.72

~129.06

-129.40

ACTuAL

PITCH

(DEG)
~1l6.18
~116.52
~116.86
~117.54
‘117088
~118.22
‘118055
-118.89
-119.23
-119.57
-120025
-120.59
~120.93
’121026
-121.60
=121.94
~122.28
~122.62
-122.9¢
=123,.3¢
=123.64
-123,.98
~124,3)
-125.65
=124 .99
-125.33
125,67
=126.01
~126.69

_~127.02

=127.3¢
=127.7¢0
=128.04
-128.38
~128.72
=129,06
~129.40

COMMANDED

YAW

(DEG)
1.32
1.31
l1.3]
1.30
l.30
1.29
1.29
1.29
l1.28
l.28
l.27
1.27
1.26
1.26
1.25
l.25
1.24
1.24
l.23
l.23
l.22
1.22
1.21
1.21
1.20
1.20
l1.19
l.19
l1.18
l.18
1.17
l.17
l.16
l.16
l.15
l.14
l.14
1.13
l1.13
l.12

9-21

ACTuaL
YAW

(DEG)
1.32
l.3l
l.31
l1.30
l.30
1.29
1.29
l.29
l.28
l1.28
l.27
l.27
l.26
1.26
1.25
l1.25
1.24
l.24
1.23
1.23
1.22
1.22
1.21

l1.21
1.20

1.20
1.19
1.19
l.18
l.18
1.17
l.17
1l.16
i.16
1.15
l.14
l.14
1.13
1.13
l.12

E ATTIVTUDE
CE INITIATION
INAL TRAJECTORY)

COMMANDED
ROLL
(DEG)
-00 00
-0.00
=0.00
‘0.00
‘00 00
-0.00
‘00 OO
‘Oo 00
=0.00
-0.00
=-0.00
-0.00
‘O. 00
=-0.00
-0.00
=0.00
—0. 00
-0.00
-0.00
‘O. 00
-0.00
-0.00
"00 00
-0.00
~-0.00
-0.00
‘0. OO
=0.00
‘00 00
‘O-OO
-0.00
=0.00
-0.00
""00 OO
"0.00
-0.00
=0.00
-0.00
-0.00
~0.00

ACTuaL
ROLL
{DEG)
-0.00
-00 00
-00 OO
’Oo 00
=-0.00
‘Oo OO
-0.00
-0.00
-0.00
~-0.00
'00 00
’0000
-0.00
-0.00
=0.00
-0.00
-0.00
-0.00
-Oo 00
—0. 00
‘00 00
-0.00
~0.00
-Oo 00
~0.00
~0.00
=-0.00
=-0.00
~0.00
=-0.00
=0.00
=-0.00
‘O. 00
=0.00
=-0.00
=0.00
-0.00
-0.00
=0.00
=-0.00
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TABLE 9-VvII1I COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES — PREIGNITION SEQUENCE INITIATION
T0 J-2 CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)
{CONTINUED)

TIME FROM COMMANOGED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL

LIFTQFF PITCH PITCH YAMW YAW ROLL ROLL
(SEC) (DEG) (DEG) (DEG) (DEG) (DEG) (DEG)
167500000 “129.73 "129.73 1012 1012 "'0-00 -0.00
16755.000 -130.07 -130.07 1.11 1.11 -0.00 -0.00
16760.000 -130.41 -130.41 1.10 1.10 -0.00 -0.00
16765.000 -130.75 -130.75 1.10 1.10 -0.00 -0.00
16770.000 -131.09 -131.09 1.09 1.09 -0.00 -0.00
16775.000 -131.43 =-131.43 1.09 1.09 -0.00 -0.00
16780.000 -131.77  -131.717 1.08 1.08 -0.00 -0.00
16785.000 -132.11  -132.11 1.07 1.07 -0.00 -0.00
16790.000 ~132.45 —132.45 1.07 1.07 -0.00 -0.00
16795.000 -132.78 -132.78 1.06 1.06 -0.00 -0.00
16800.000 -133.12 -133.12 1.05 1.05 -0.00 -0.00
16805.000 -133.46 -133.46 1.05 1.05 -0.00 -0.00
16810.000 -133.80 -133.80 1.04 1.04 -0.00 -0.00
16815.000 ~134.14 =134.14 1.04 1.04 -0.00 -0.00
. 16820.000 ~134.48 -134.48 1.03 1.03 -0.00 -0.00
16825.000 ~134.82 -134.82 1.02 1.02 -0.00 -0.00
16830.000 -135.16 -135.16 1.02 1.02 ~0.00  -0.00
16835.000 ~135.49  -135.49 1.01 1.01 -0.00 -0.00
16840.000 -135.83 -135.83 1.00 1.00 -0.00 -0.00
16845.000 136,17 -136.117 1.00 1.00 -0.00 -0.00
16850.000 -136.51 -136.51 0.99 0.99 -0.00 -0.00
16855.000 -136.85 -136.85 0.98 0.98 -0.00 -0.00
16860.000 -137.19 -137.19 0.98 0.98 -0.00 -0.00
16865.000 -137.53 -137.53 0.97 0.97 -0.00 ~0.00
1687G.000 -137.87 =-137.87 0.96 0.96 -0.00 -0.00
16875.000 -138.20 -138.20 056 8.96 -0.00 -0.00
16880.000 -138.54 ~-138.54 0.95 0.95 -0.00 -0.00
16885.000 -138.88 -138.88 0.94 0.94 ~0.00 -0.00
16890.000 -139.22  -139.22 0.94 0.94 -0.00 -0.00
16895.000 -139.56 -139.56 0.93 0.93 -0.00 -0.00
16950.000 -139.90 -139.90 0.92 0.92 -0.00 -0.00
16905.000 -140.24 -140.24 0.92 0.92 -0.00 -0.00
16910.000 -140.58 -140.58 0.91 0.91 -0.00 -0.00
16915.000 -140.92 -140.92 0.90 0.90 -0.00 -0.00
16920.000 -141.25 -141.25 0.89 0.89 -0.00 -0.00
16925.000 ~1641.59 -141.59 0.89 0.89 ~0.00 -0.00
16930.000 -141.93  =-141.93 0.88 0.88 -0.00 -0.00
16935.000 -142.27 -142.21 0.87 0.87 -0.00 -0.00
1¢940.000 ~142.61 ~-142.61 0.87 0.87 -0.00 -0.00
. 16945.000 -142.95 —142.95 0.86 0+ 86 -0.00 -0.00
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17
17
17
17
17
17
17
17
17
17
17
17
17
17
o
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

17

17
17
17
17
17

""17

5.0

(-b

TABLE 9-VII1

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
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

05-15481-1

COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - PREIGNITION SEQUENCE INITIATION

10 J-2 CUTOFF (ZERO-FGR NOM
(CONTINUED)

COMMANDED
PITCH
(DEG)

-143.29

-143.63

"1"3.96

-144.30

-144.64

"1""098

-145.32

~-145.66

-146.00

—146.34

'146.67

-147.02

~-147.36

“147036

-147.36

-147.36

-147.03

‘148012

-148.33

-14805"

-148.76

-149.00

-149.20

-149.39

-149.57

~-149.75

~149.93

-150.11

-150.28

-150.45

—150.62

-150.95

-151.11

-151.27

-151.43

-151.58

~-151.74

~-151.76

ACTUAL COMMANDED

PITCH YAW

(DEG) (DEG)
~-143.29 0.85
-1“3.63 008‘
-143.96 0.84
-1‘0"030 0083
-145.32 0.81
-146.00 0.79
~146.34 0.78
~-146.617 0.78
-147.36 0.76
"’167.36 0.76
-147.39 0.76
-147.35 0.76
~147.35 0.72
"'148018 0069
'1‘08¢25 Oobq
~148.5C 0.68
"'1108071 0067
~-148.94 0.67
~-149.15 0.66
~-149,.34 0.65
-149.513 0.65
’149.71 006’0
-149.89 0.63
-150.07 0.63
~-150.24 0.62
-150.41 0.62
~-150.58 0.61
~150.75 0.61
-151.07 0.60
-151.39 0.59
-151.55 0.58
=-151.70 0.58

-151.73 - 0.58

ACTUAL COMMANDED

YAW
{DEG)
0.85
0.84
0.84
0.83
0.82
0.81
0.81
0.80
0.79
0.78
0.78
0.77
0.76
0.76
0.76
0.76
0.76
0.76
0.68
0.69
0.68
0.67
0.67
0.66
0.65

Ca65

0.64
0.64
0.63
0. 63
0062
0.61
0.61
0.60
0.60
0.59
0.59
0.58
0.58
0.58

INAL TRAJECTORY)

ROLL

{DEG)
‘0000
’0. 00
-0.00
~-0. 00
"0.00
'00 00
—0000
-0.00
'0.00
"0. 00
"0. 00
~-0.00
-0. 00
'0.00
'0.00
"00 00
-0000
-0. 00
""0.00
"'0. 00
-0.00
‘-00 OO
-0.00
-0.00
-0.00
*Go GG
-0.00
‘0. 00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
~0.00
-0000
-0.00
-0.00
-0.00
-0.00

ACTUAL
ROLL
(DEG)
“0000
-0000
-0.00
~0Oe 00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
'0000
-0.00
-0.00
0.00
0.00
0.00
Q.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
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. TABLE 9-1x MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
: ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
- PREIGNITION SEQUENCE INITIATION TO J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE
(SEC) (DEGREES) (DEGREES) (DEGREES)
16560.000 9.69 ~0.,029 3.87 88.
16565.000 9.69 -0.G629 3.87 89,
16575.000 9.69 -0.028 3.87 89.
16580.000 9.69 -0.028 3.87 89.
16585.000 9.69 -0.,028 3.87 89.
16590.000 9.69 : -0.028 3.87 90.
16595.000 9.69 -0.027 3.87 90.
16620.000 9.69 -0.026 3.87 91.
. 16625.000 9.69 -0.C26 3.87 91.
16630.000 9.69 -0.026 3.87 .91,
16635,000 9.70 -0.026 3.87 9l.
16645.000 9.70 -0.025 3.87 92.
16550.000 9.70 -0.025 3.87 92.
16655.000 9.70 -0.025 3.87 92.
16660.000 9.70 ~-0.024 3.87 S92.
16665.000 9.70 -0.024 3.87 92.
16670.000 9.70 -0.024 3.87 92.
16675.000 9.70 ~0.024 3.87 93,
16685.000 9.70 -0.023 3.87 93.
16690.000 9.70 -0.023 3.87 93,
16695.000 9.70 -0.023 3.87 93,
16700.000 9.70 -0.023 3.87 94,
16705.000 9.70 -0.022 3.87 94,
16710.000 9.70 -0.022 3.87 94,
16715.000 9.70 -0.022 3.87 94,
16730.000 9.70 -0.021 3.88 95.
16735.000 9.70 -0.021 3.88 95,
16740.000 9.70 -0.021 3.88 95,
16745.000 9.70 -0.021 . 3.88 95.
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3
l
TABLE 9-1X MACH NUMBERy RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
-~ PREIGNITION SEQUENCE INITIATVION 10 J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)
(CONT INUED)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE
(SEC) (DEGREES) (DEGREES) (DEGREES)
16750.000 9.70 -0.C20 3.88 95.
16755.000 9.70 -0.020 3.88 96.
16760.000 9.70 -0.02C 3.88 96,
16765.000 9.71 -0.020 3.88 96.
16770.000 9.71 -0.C19 3.88 96.
16775.000 9.71 -0.019 3.88 96.
16780.000 9.71 -0.C19 3.89 96.
16785.000 9.71 -0.C19 3.89 97.
16790.000 9.71 -0.C18 3.89 97.
16795.000 9.71 -0.018 3.89 97.
16800.000 9.71 -0.018 3.89 97.
16810,000 9.71 -0.017 3.89 97.
16815.000 9.71 -0.017 3.89 ‘ 98.
16820.000 9.71 -0.017 3.90 98.
16825.000 9.71 -0.017 3.90 98.
16830.000 9.71 -0.016 3.90 98.
16835.000 9.71 -0.016 3.90 98.
16840.000 9.71 -0.016 3.90 99,
16845.000 9.71 -0.0C16 3.90 _ 99,
16850.000 9.71 -0.015 3.90 39,
16855.000 9.71 -0.015 3.91 99,
16860.000 9.71 ~-0.015 3.91 99,
16865.000 9.72 -0.015 3.91 99,
16870.000 9.72 ~0.014 3.51 100.
16875.000 9.72 ~0.014 3.91 100,
16880.000 9.72 -0.014 3.91 100.
16885.000 9.72 -0.014 3.92 100.
16890.000 9.72 -0.013 3.92 100.
16895.000 9.72 -0.013 ' 3.92 100.
16905.000 9.72 ~-0.013 3.92 101.
16910.000 9.72 -0.012 3.92 101.
16915.000 9.72 -0.012 3.93 101.
16925.000 9.72 -0.011 3.93 101.
16930.000 9.72 -0.011 3.93 102.
16935.000 9.72 -0.011 3.93 102.
16940.000 9.72 -0.011 3.94 102.
16945.000 9.72 -0.010 3.94 102.
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TABLE 9-1IX MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
=~ PREIGNITION SEQUENCE INITIATION TO J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONT INUED)
TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE
(SEC) (DEGREES) (DEGREES) (DEGREES)
16955.000 9.73 -0.010 3.94 102.
16960.,000 9,73 -0.010 3.95 103.
16965.000 9.73 -0.009 3.95 103,
16970.000 9.73 -0.009 3.95 103.
16975.000 9.73 -0.009 3.95 103.
16980.000 9.73 -0.008 3.95 103,
16985.000 9.73 -0.008 3.96 103.
16990.000 9.73 -0.008 3.96 104,
16995.000 9.73 -0.008 3.96 104.
17005.000 9.74 -0,009 3.97 104,
17010.000 9.74 -0.009 3.97 104.
® 17010.000 9.74 -0.009 3.97 1C4.
17010.000 9.74 -0.009 3.97 104.
17015.000 9.79 -0.029 3.62 106.
17016.000 9.80 -0.028 3.55 106.
17020.000 9.84 -0.038 4.10 105.
17025.000 9.90 -0.049 3.82 106.
17030.000 9.95 -0.055 3.72 106.
17035.000 10.00 ~-0.057 3.59 107.
17040.000 10.06 -0.055 3.48 108.
17045.000 10.12 ~0.049 3.36 108.
17050 _000 10,17 -0.038 3.22 109%.
17055.000 10.23 -0.023 3.07 110.
17060.000 10.29 ~0.003 2.93 111,
17065.000 10.34 0.021 2.79 113,
17070.000 10.40 0.C50 2.65 114.
17075.300 10.46 0.083 2.51 115.
17080.000 10.52 0.120 2.37 117.
17085.000 10.57 0.163 2.23 119.
17090.000 10.63 0.210 2.10 121.
17095.000 10.69 0.261 1.97 123.
17100.000 10.75 0.317 1.84 126.
17105.000 10.80 0.378 1.72 129.
17110.000 10.86 0.444 le61 133,
17115.000 10.92 0.514 1.50 136,
‘ 17120.000 10.97 0.589 . 1.40 141.
17120.910 10.98 0.603 1.39 142.
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TABLE 9-1IX MACH NUMBERy RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
=~ PREIGNITION SEQUENCE INITIATION TO J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONTINUED)
TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE
(SEC) (DEGREES) (DEGREES) (DEGREES)
17125.000 11.02 0.669 1.31 146.
17130.000 11.07 0.754 l1.21 155,
17135.000 11.12 0.843 1.18 159.
17140.000 11.16 0.936 l1.15 163.
17145.000 11.21 1.033 1.13 167.
17150.000 11.25 l.134 l.12 171.
17155.000 11.30 1.239 lell 176.
17160.000 - 11.34 ' 1.349 l.11 -180.
17165.000 11.38 l.462 l1.11 ~176.
17170.000 11.42 1.579 1.12 -172,
17175.000 11.45 1.700 l.i4 -169.
17180.000 11.49 1.825 1.15 ~166.,
17185.000 11.52 1.955 .17 -163.
@ 17150.000 11.56 2.088 1.19 -160.
17195.000 11.59 2226 1.21 ~158.
17200.000 11.62 24361 le23 -156.
17205.000 l1.64 2.513 1.25 -154,
17210.000 11.67 2.662 1.26 -153,
17215.000 11.69 v 2.816 1.27 -152.
17225.000 11.75 3.135 l.28 -152.
17230.000 11.78 3.300 l1.28 =152,
17240.000 11.83 . 3.642 1.27 -153.
17245,.000 11.86 3.819 i.25 -155.
17250.000 11.88 3.999 1.23 ~157.
17255.000 11.90 4.183 1.21 -160.
17260.000 11.92 4.371 - le18 -164.
17265.000 11.93 44562 l.16 ~169.
17270.000 11.95 4,757 l.14 -176.
17275.000 11.96 4.955 l.14 177.
17280.000 11.97 5155 lel? 168.
17285.000 11.98 5.359 1.23 159.
17290.000 11.99 5.565 l.34 149.
17295.000 12.00 5.774 l.51 139.
17300.000 12.00 5.985 1.75 131,
17305.000 12.01 6.198 2.55 116.
17310.000 12.01 6.406 2472 l14.
‘ 17315.000 12.03 6.622 +2452 117,
17318.570 12.04 6.179 2.38 118,
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!
l
‘ TABLE 9-X OYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AERODYNAMIC HEATING INDICATOR
=~ PREIGNITION SEQUENCE INITIATION TO y-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

TIME FROM OYNAMIC - DYNAMIC PRESSURE AERODYNAMIC
LIFTOFF PRESSURE TIMES ALPHA HEATING INDICATOR
(SEC) (LBS/(FT)SQ) (LBS*DEG/(FT)SQ) (FT#LBS/RAD*(FT)SC)
16550.000 0.0 O. 46729021,
16555.000 0.0 0. 46729021.
16560.000 0.0 0. 46729021.
16565.000 0.0 O. 46729021.
16570.000 0.0 C. 46729021.
16575.000 0.0 0. 46729021.
16580.000 0.0 O. 46729021.
16585.000 0.0 O. 46729021.
16590.000 0.0 0. 46729021.
16595.000 0.0 C. 46729021.
16600.000 0.0 0. 46729021,
16605.000 0.0 0. - 46729021,
16610.000 0.0 c. 46729021,
16615.000 0.0 C. 46729021.
16620.000 0.0 C. 46729021,
‘ 16625.000 0.0 O. 46729021,
16630.000 0.0 C. 46729021.
16635.000 0.0 C. 461729021.
16640.000 0.0 0. 46729021.
16645.000 0.0 O. 46729021,
16650.000 0.0 C. 46729021.
16655.000 0.0 o. 46729021.
16660.000 0.0 O. ‘ 46729021,
16665.000 0.0 Cc. 46729021,
16670.000 0.0 O. 46729021.
16675.000 0.0 0. 46725021,
16680.000 0.0 O. 46729021.
16685.000 0.0 O. 46729021,
16690.000 0.0 0. 46729021,
16695.000 0.0 0. 46729021,
16700.000 0.0 o. 46729021.
16705.000 0.0 0. 46729021.
16710.000 0.0 0. 46729021.
16715.000 0.0 C. 46729021,
16720.000 0.0 0. 46729021,
16725.000 0.0 0. 46729021.
16730.000 0.0 - 0. 46729021,
16735.000 0.0 0. 46729021.
16745.000 0.0 0. 46729021,
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TABLE 9-x OYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AERODYNAMIC HEATING INDICATOR
-~ PREIGNITION SEQUENCE INITIATION 1O J-2
CUTOFF (ZERO-FGR NOMINAL TRAJECTORY)

(CONT INUED)
TIME FROM DYNAMIC DYNAMIC PRESSURE AERODYNAMIC
LIFTOFF PRESSURE TIMES ALPHA HEATING INDICATOR

(SEC) (LBS/(FT)SQ) (LBS*DEG/(FT)SQ)  (FTSLBS/RAD*(FT)SQ)

16750.000 0.0 0. 46729021,
16755.000 0.0 0. 46729021.
16760.000 0.0 0. 46729021.
16765.000 0.0 0. 46729021.
16770.000 0.0 0. 46729021,
16775.000 0.0 0. 46729021,
16780.000 0.0 0. 46729021.
16785.000 . 0.0 0. 46729021.
16790.000 0.0 0. 46729021,
16795.000 0.0 0. 46729021.
16800.000 0.0 0. 46729021.
16805.000 0.0 0. 46729021.
16810.000 0.0 0. 46729021.
16815.000 0.0 0. 46729021,
16820.000 0.0 0. 46729021.
16825.000 0.0 0. 46729021.
16830.000 0.0 0. 46729021,
16835.000 0.0 0. 46729021.
16840.000 0.0 0. 46729021.
16845.000 0.0 0. 46729021.
16850.000 0.0 0. 46729021,
16855.000 0.0 0. 46729021.
16860.000 0.0 0. 46729021.
16865.000 0.0 0. 46729021.
16870.000 0.0 0. 46729021.
16875.000 0.0 0. 46729021.
16880.000 0.0 0. 46729021.
16885.000 0.0 0. 46729021,
16890.000 0.0 0. 46729021.
16895.000 0.0 0. 46729021.
16900.000 0.0 0. 46729021.
16905.000 0.0 0. 46729021.
16910.000 0.0 0. 46729021.
16915.000 0.0 0. 46729021.
16920.000 0.0 O. 46729021.
16925.000 0.0 0. 46729021,
16930.000 0.0 0. 46729021.
16935.000 0.0 0. 46729021.
16940.000 0.0 0. : 46729021.
16945.000 0.0 0. 46729021,
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@ *
‘ TABLE 9-X DYNAMIC PRESSURE. DYNAMIC PRESSURE TIMES
) ALPHA. AND AERUDYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION T0 J-2
CUTOFF { ZERO-FGR NOMINAL TRAJECTORY)
(CONTINUED)

TIME FROM OYNAMIC UYNAMIC PRESSURE AERODYNAMIC
LIFYOFF PRESSURE TIMES ALPHA HEATING INDICATOR
3 (SEC) (LBS/(FT)SQ) (LBS*DEG/(FT)SQ) (FT*LBS/RAD*(FT)SG)
: 16955.000 0.0 O. 46729021.
16960.000 0.0 O. 46729021.
16965.000 0.0 o. 46729021,
16970.000 0.0 O. 46729021.
16975.000 0.0 O. 46729021,
16980.000 0.0 C. 46729021.
16985.000 .. 0.0 C. 46729021.
16990.000 0.0 0. 46729021.
16995.000 0.0 O. 46729021,
17000.000 0.0 0. 46729021,
\ 17005.000 0.0 0. 46729021.
| 17010.000 0.0 C. 46729021.
! 17010.000 0.0 0. 46729021.
| ® 17010.000 0.0 0. 46129021.
! 17012.600 0.0 O. 46729021,
17015.000 0.0 O. 46729021.
17016.000 0.0 0. 46729021.
17020.000 0.0 O. 461729021.
17025.000 0.0 C. 46729021.
17030.000 0.0 O. 46729021,
17035.000 0.0 O. 46729021,
17040.000 0.0 o. 46729021.
17045.000 0.0 0. ' 46729021.
17050.000 0.0 e 46729021.
17055.000 0.0 O. 46729021,
17060.000 0.0 C. 46729021.
17065.000 0.0 0. 46729021.
17070.000 0.0 0. 46729021.
17075.000 0.0 O. 46729021.
17080.000 0.0 O. 46729021.
17085.000 “0s0 O. 46729021,
17090.000 0.0 O. 46729021,
17095.000 0.0 o. 46729021.
17100.000 0.0 o. 46729021.
17105.000 0.0 0. 46729021,
17110.000 0.0 O. 46729021,
17115.000 0.0 0. 46729021,
17120.000 0.0 O~ 46729021,
. 17120.910 0.0 0. 46729021,




05-15481-1

‘ TABLE 9-X DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, ANU AERODYNAMIC HEATING INDICATCR
= PREIGNITION SEQUENCE INITIATION TO y-2
CUTOFF (ZERD-FGR NOMINAL TRAJECTORY)
(CONT INUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE AERODYNANMIC
LIFTOFF PRESSURE TIMES ALPHA HEATING INDICATOR
(SEC) (LBS/(FT)SQ) (LBS*DEG/(FT)SQ) (FT®LBS/RAD*(FT)SG)
17125.000 0.0 O. 46729021.
17130.000 0.0 O. 46729021.
17135.000 0.0 0. 46729021,
17140.000 0.0 0. 4617129021,
17145.000 0.0 0. 46729021.
17150.000 0.0 O. 46729021.
17155.000 0.0 O. 46729021.
17160.000 0.0 0. 46729021.
17165.000 0.0 O. 46729021.
17170.000 0.0 O. 46729021.
17175.000 0.0 0. 46729021,
17180.000 0.0 0. 46729021,
17185.000 C.0 O. 46729021,
. 17190.000 0.0 0. 46729021,
17195.000 0.0 0. 46729021,
17200.000 0.0 0. 46729021,
17205.000 0.0 0. 46729021,
17210.000 0.0 0. 46729021,
17215.000 0.0 0. 46729021,
17220.000 0.0 O. 46729021,
17225.000 0.0 O. 46729021.
17230.000 0.0 0. 46729021.
17235.000 0.0 0. 46729021.
17240.000 0.0 O. 46729021,
17245.000 0.0 0. 46725021.
17250.000 0.0 Oe 46729021,
17255.000 0.0 0. 46729021,
17260.000 0.0 0. 46729021.
17265.000 0.0 C. 46729021,
17270.000 0.0 O. 46729021.
17275.000 0.0 0. 46729021.
17280.000 0.0 O. 46729021.
17285.000 0.0 0. 46729021,
17290.000 0.0 O. 46729021.
17295.000 0.0 0. 46729021.
17300.000 0.0 O 46729021.
17305.000 0.0 0. 4672902]1.
17310.000 0.0 O. 46729021.
17315.000 0.0 O. . 46729021,
17318.570 0.0 O. 46729021.



TABLE 9~XxI

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
15635.000
16640.000
16645.000
16650.000
16655,000
16660.000
16665.000
16670.000

1 L£LPE NN
AVI § 2eVVuvy

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

05-15481-1

|

NORMAL FORCE, AXIAL FORCE, GEQCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - PREIGNITION SECUENCE

INITIATION

NOMINAL TRAJECTORY)

NORMAL
FORCE
(POUNCS)
0.
C.
O.
0.
0.
0.
O.
O.
O.
0.
O.
0.
O.
0.
0.
0.
O.
0.
O.
0.
O.
0.
0.
0.
O.

N
Ve

O.
0.
O.
0.
O.
0.
0.
O.
O.
O.
0.
0.
0.
O.

AXTAL
FORCE

(POUNDS)

0.
O.
C.
C.
C.
C.
C.
O.
0.
C.
C.
0.
Q.
C.
0.
O.
O.
O.
Oe
0.
O.
O.
C.
0.
c.
C.
O.
0.
C.
0.
C.
0.
0.
C.
c.
0.
0.
O.
C.
C.

TO J-2 CUTOFF (ZERO-FGR

GEOCENTRIC
RADIUS
(METERS)
6580629.
6580611.
6580592.
6580574,
6580555,
6580537,
6580519,
6580501.
65804813,
6580466.
6580448,
6580431.
65804113,
6580396,
6580379.
65803613,
6580346,
6580329,
6580313,
6580297,
6580280,
6580265,
6580249.
6580233,
6580217.

6580202,

6580187.
6580172.
6580157
6580142,
6580127,
65801113,
6580098.
6580084.
6580070,
6580056.
6580042.
6580029.
6580015.
6580002,

GEOCENTRIC
LATITUDE
(DEGREES)

324402
32,422
32.440
32.456
32,472
32.446
32.499
32.510
32.521
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

22 _SN0N

EX Y BP A VAV

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



TABLE 9-x1

‘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
14870.000
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

D5-1%5481-1

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - PREIGNITION SEQUENCE

INITIATION TO J-2 CUTOFF

NOMINAL TRAJECTORY)

(CONT INUED)

NORMAL

FORCE

{ POUNDS))
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AXIAL
FORCE

{PDUNDS)

0.
a.
0.
o.
C.
C.
O.
Oe
0.
0.
C.
c.
0.
118
0.
0.
0.
O.
C.
0.
C.
0.
O.
0.
C.
Q.
O.
C.
Q.
0.
0.
O.
0.
0.
O
O.
C.
0‘
0.
O.

(ZERO-FGR

GEOCENTRIC
RADIUS
{METERS)
6579989.
6579976.
6579963,
6579950,
6579938,
6579925.
6579913,
6579901.
6579889,
65798177,
6579866
6579854,
6579843,
6579832.
6579821.
6579810.
6579800,
6579789,
657917179.
6579769,
6579759,
6579749,
6579739,
6579730,

LETOTDIN
VI 7i1cVe

6579711.
6579702.
6579693,
6579685,
65796176,
6579668.
6579660.
6579652,
6579644,
6579636.
6579629,
6579622.
6579614,
65719607,
6579601.

GEOCENTRIC
LATITUDE
{DEGREES)

32.175
32.143
32.110
32.076
32.041
32.004
31.966
31.927
31.886
31.844
31.802
31.757
31.712
510()65
31.618
31.569
31.518
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



TABLE 9-Xx1

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
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

NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE - P
INITIATION TO J-2 CUTOFF (2

D5-15481-1

NOMINAL TRAJECTORY)

{ CONTINUED)

NORMAL
FORCE
(POUNDS)
O.
0.
O
0.
O.
O.
O.
O.
0.
O.
C.
0.
O.
O.
O.
O.
Q.
O.
0.
O.
0.
0.
0.
O.
0.
0.
O.
0.
O.
0.
o.
o.
0.
0.
Oe
O.
0.
0.
0.
0.

AXTAL
FORCE

(POUNDS)

O.
C.
0.
O.
0.
C.
0.
O.
O.
C.
Ce
O.
0.
O.
C.
O.
O.
O.
O.
C.
O.
Q.
0.
O.
C.
O.
Ce.
O.
C.
Cc.
0.
C.
O.
o.
O.
0.
O
0.
C.
0.

GEOCENTRIC RADIUS,
REIGNITION SECQUENCE

ERO-FGR

GEOCENTRIC
RADIUS
(METERS)
6579594,
6579588.
6579581.
6579575,
6579569.
6579563,
6579558.
65795513,
6579547,
6579542,
6579532,
6579527.
6579527,
65795217.
6579522,
6579515,
6579512,
6579455,
6579466,
6579432,
6579395,
6579357,
6579322.

PN A

0575293,
6579272.
6579263,
6579269,
6579293,
6579338,
6579409,
6579507.
6579637,
6579803,
6580008,
6580255.
6580550,
6580895,
6581296,
65811375,

GEOCENTRIC
LATITUDE
(DEGREES)

29.960
29.881
29.801
29.720
29.637
29.554
29.469
29.384
29,297
29.209
29.121
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
28.160
28.055
2T1.949
27.842
27.732
27.621
27.508
27.394
27.218
271.160
27.040
26.919
26,795
26.670
264544
264520



TABLE 9-X1

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
17185.000
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
17318.570

NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE - P
INITIATION TO J-2 CUTOFF (Z

05-15481-1

s
i

NOMINAL TRAJECTORY)

(CONT INUED)

NORMAL
FORCE
(POUNDS)
0.
0.
O.
0.
OQ
O.
O.
O.
0.
O
C.
O.
0.
0.
0.
O.
0.
0.
0.
0.
O.
Q.
O.
O.

0
Ve

O.
O.
O.
C.
o.
O.
O.
0.
0.
O.
O.
O.
O.
0.
O.

AXTAL
FORCE

(POUNDS)

0.
o.
0.
O.
O.
C.
O.
0.
0.
O.
O.
C.
0.
O.
0.
0.
0.
0.
0.
C.
o.
0.
0.
0.
Ce
0.
O.
0.
0.
o.
0.
0.
0.
O.
C.
0'
O.
Oo
0.
0.

GEOCENTRIC RADIUS,
REIGNITION SEQUENCE

ERO-FGR

GEOCENTRIC
RADIUS
(METERS)
6581755.
65822717.
6582865.
6583525,
6584258,
6585070.
6585963,
6586943,
6588011.
6589174.
6590435,
6591797.
6593266.
6594846,
6596540,
6598354,
6600291.
6602357,
6604556,
6606893,
6609372,
6611998,
66147717,
6617712,
6620810,
6624074,
6627510.
6631122,
6634917,
6638899,
6643073,
6647443,
6652016.
6656796,
6661787,
6666995,
6672423,
6678073,
6683950,
6688289,

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
24.884
264.733
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
22.430
22.250
22.069
21.886
21.701
21.513
21.324
21.133
20.939
20.744
20.546
20.347
20.145
20.000



TABLE 9-X1I]

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
i6675.000
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

VEHICLE POSITI

U5-15481-1

NOMINAL TRAJECTORY)

APOLL

X
(METERS)
6089429,
6074548,
6059454,
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,

POSITION COORDINATES IN

ON COORDINATES - PREIGNITION
SEQUENCE INITIATION 7O J-2 CUTOFF (ZERO-FGR

0O STANDARD COORDINATE SYSTEM NO. 13,

5594312,

5573705.
5552902,
5531905.
5510714,
54893131,
5467756.
5445989,
5424032,
5401884.
5379548,
5357024.

9-37

Y
(METERS)
78903,
79829.
80753,
81675.
825913,
83510.
84423,
85334,
86243,
87148,

nc
86\131 *

88951.
89849,
90743,
91635,
92523,
93409.
94292,
95172,
96049.
96923,
97794,
98661 .
99526,

100387,

101246,
102100.
102952,
103801.
104646,
105488.
106326,
107161,
107993,
108821.
109645,
110466,
111284,

- 112098.

112908.

Zz
(METERS)
2493453,
25294113,
2565285,
2601067,
2636758,
2672357,
2707862,
2743273,
2778588,
281131805,
2848924,
2883944,
2918862,
2953678.
29688392,
3023000.
3057503,
3091899,
3126187,
3160365,
3194433,
3228389,
3262232,
3295961.
3329575,
3363072.
3396452,
3429713,
3462854,
3495874,
3528771,
3561545,
3594195,
36206719,
3659116,
3691385,
3723525,
3755534,
3187412,
3819158,



05-15481~1

‘ TABLE 9-x1I1

VEHICLE POSITION COORDINATES - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (2ERO-FGR
NOMINAL TRAJECTORY)

(CONT INUED)

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y 4

(SEC) (METERS) (METERS) {METERS)
16750.000 5334312, 113715, 3850770.
16755.000 5311414, 114518. 3882248,
16760.000 5288329. 115318, 3913590.
16765.000 5265060, 1161113, 3944794,
16770.000 5241607, 116905, 3975861.
16775.000 5217969, 117693, 4006789,
16780.000 5194150. 118478, 4037577.
16785.000 5170148, 119258. 40682213,
16790.000 5145966. 120035. 4098727.
16795.000 5121604. 120808. 4129088.
16800.000 5097062, 121577, 41591304,
16805.000 5072342, 122342, 4189375,
‘ 16810.000 5047444, 123102, 4219299,
16815.000 5022370, 123859, 4249076.
16820.000 4997120. 124612, 42781704,
16825.000 4971695, 125361. 4308182,
16830.000 4946096, 126106. 4337510.
16835.000 4920324, 126847, 4366686,
16840.000 4894380, 127583, 4395709.
16845.000 4868264. 128316, 4424579,
16850.000 4841978. 129044, 44532913,
16855.000 4815522, 129768. 4481852,
16860.000 4788898, 130488. 4510254,
16865.000 4762107. 131204, 4538499,
16870.000 4135148, 131915, 4566584,
16875.000 4708024, 132622, 4594510.
16880.000 46807135, 133324, 4622275,
16885.000 4653282, 134023, 4649879,
16890.000 4625666, 134717, 46717319,
16895.000 4597888. 135406. 4704596,
16900.000 4569950, 136091. 4731709,
16905.000 4541851. 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,

9-38



D5-15481-1

. i"
. TABLE 9-x11 VEHICLE POSITION COORDINATES - PREIGNITION

SEQUENCE INITIATION TO J-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)
(CONT INUED)

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NQO. 13,

TIME FROM

LIFTOFF X Y z
(SEC) (METERS) (METERS) (METERS)
16950.000 4281923, 142692, 4993579,
16955.000 4252278. 143327, 5018821.
16960.000 4222484, 143957, 5043887,
16965.000 4192543, 144582, 5068776.
16970.000 4162455, 145203. 5093488.
16975.000 4132220, 145818. 5118022.
16980.000 4101841, 146429, 5142377,
16985.000 4071319. 147035, 5166552,
16990.000 4040653, 147637. 5190546.
16995.000 4009846, 148233, 5214359,
17000.000 3978899, 148824, 5237989,
17005.000 3947805. 149411. 5261440.
17010.000 3916561. 149993, 5284716.
‘ 17010.000 3916561, 149993, 5284716,
17010.000 3916561. 149993, 5284716,
17012.600 3900237. 150294. 5296760.
17015.000 3885098. 150571. 5307859,
17016.000 3878770. 150686. 53126477,
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 3489971, 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.
17080.000 3448321, 157846. 5601141.
17085.000 3412550, 158387, 5623107.
17090.000 3376462, 158924, 5644986 .
17095.000 3340058, 159458, 5666780,
17100.000 3303338, 159990. 5688487,
17105.000 3266292, 160519, 5710108.
17110.000 32268929, 161045, 5731642,
17115.000 3191243, . 161568. 5753090.
‘ 17120.000 3153234, 162088. 5774452,
17120.910 3146284. 162182. 5778329,

9-39



TABLE 9-X1I1

TIME FROM
LIFTOFF
(SEC)
17125.000
17130.000
17135.000
17140.000
17145.000
17150.000
17155.000
17160.000
17165.000
17170.000
17i75.000
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
17318.570

VEHICLE POSITION COOR
SEQUENCE INITIATION T
NOMINAL TRAJECTORY)

(CONTINUED)

C5-15481-1

POSITION COORDINATES IN

DINATES - PREIGNITION
0 J-2 CUTOFF (ZERO-FGR

APOLLO STANDARD COGQRDINATE SYSTEM NO. 13.

X
(METERS)
3114908.
3076280,
30373s51.
2998119,
2958584,
2918743,
2878596.
2838142,
2797380.
2756307.
2714924,
2673228.
2631218,
2588892,
2546249,
2503288,
2460006.
2416402,
2372474,
2328220,
2283638,
2238726.
2193482,
2147903,
2101987,
2055732,
2009134,
1962192.
1914901.
1867260.
1819264,
1770911.
1722197,
1673118,
1623669.
1573848.
1523648,
1473066.
1422095,
13854617,

Y
(METERS)
162605.
163118.
163629,
164136,
164640.
165141.
165638.
166132,
166623.
167110.
167594.
168075.
168552,
169026.
169496,
169963,
170426.
170887.
171343,
171797,
172246.
172693,
173136.
173575,
174011.
174443,
174873,
175298.
175720.
176139,
176554,
176966.
177374,
177779,
178180.
178578.
178972.
179363,
179751.
180026,

04
(METERS)
5795723,
5816894.
5837965.
5858937,
5879807.
5900577.
5921247,
5941815.
5962281.
5982647.
6002910.
6023072,
6043132,
6063090.
6082945,
6102699,
6122350.
6141899,
6161345,
6180689,
6199930,
6219068.
6238103,
6257036,
6275866.
6294592,
6313215,
6331734,
6350150.
6368461.
6386667,
6404769,
6422764,
6440652,
6458433,
6476105,
6493665.
6511111.
6528440,

6540740,



D5~15481~1

TABLE 9-X111 VEHICLE VELOCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION YO J-2 CUTOFF (ZERO-FGR

NOMINAL TRAJECTORY)

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF Xpo7v YoOT 2007

{SEC) (M/SEC) (M/SEC) (M/SEC)
16550.000 -2954.99 185.51 7200.81
16555.000 -2997.54% 185.02 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 =31664.66 182.98 T110.46
16585.000 -3250.56 181.93 1072.57
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 6952.93
16620.000 ~3540.58 178.04 6932,21
16625.000 -3581.53 177.46 6911.18
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 -3904.51 172.60 6734.33
16670.000 ~3944.28 171.94 6711.1%
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 -4101.99 169.36 6616.11
16695.000 -4141.07 168,69 6591.77
16700.000 -41719.99 168.02 6567.2C
16705.000 -4218.178 167.34 6542.40
16710.000 -4257.41 166.66 6517.37
16715.000 ~4295,90 165.97 6492,12
16720.000 ~4334,24 165.28 6466,63
16725.000 -4372.43 164.58 6440.92
16730.000 -4410.46 163.87 6414,99
16735.000 ~4448.34 163,16 6388.83
16740.000 -4486.,07 162.44 6362.44
o 16745.000 ~4523.64 161.71 6335.84



. TABLE 9-XI11

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
16875.000
16880.000
16885.000
16890.000
16395.000
16900.000
16905.000
16910.000
16915.000
16920.000
16925,000
16930.000
16935.000
6940.000
6945.000

05-15481~-1

'
i

i
VEHICLE VELOCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF {ZEROC-FGR
NOMINAL TRAJECTORY)
(CONT INUED)

VELOCITY COMPONENTS IN

APOLLO STANDARD COOROINATE SYSTEM NO.
xpoT YDOT

(M/SEC) (M/SEC)
~4561.05 160.99
-4598.30 160.25
~4635.39 159.51
~4709.09 158.01
-4782.13 156.49
~48390.44 154.17
-4961.80 152.59
=5032.46 150,99
-5067.53 150.18
~5102.42 149.37
~-5137.14 148.55
~5206.03 146.90
~5240.20 146.07
-5274.19 145.23
-5307.99 144.39
-5375.05 142.68
-5408.30 141.82
-5441.36 140.96
~5474.22 140.09
-5506.90 139.22
-5539,.39 138.34
-5635,170 135.67
~5667.42 134.77
~5730.26 132.96
-5761.38 132.05
-5792.30 131.13
-5823.02 130.21
-5883.84 128.35

9-42

13.

007
(M/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
5664.68
5633.02
5601.17
5569.13
5536.88
5504.45
5471.82
5439,.00
5406.00
5372.81
5339.43
530%.86
5272.11
$5238.17
5204.05
5169.75
5135,27
5100.60




TABLE 9-XII1

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
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

U5-15481-1

VEHICLE VELOCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF { ZERO-FGR
NOMINAL TRAJECTORY)

({ CONT INUED)

VELOCITY COMPONENTS 1IN
APOLLO STANDARD COORDINATE SYSTEM NO.

xpoT YDOT

{M/SEC) (M/SEC)
~5943,85 126.47
-5973.54 125.52
-6003.02 124.57
-6032.29 123,62
~-6061.35 122.66
-6090.20 121.69
-6147,26 119.75
-6175.,47 118.77
-6203,55 117.79
-6263.94 115.90
-6263.,94 115.90
-6263.94 115.90
=-6382.47 114.89
-6443.13 114.37
-6503,.93 113.84
-6564.92 113.31
-6749,05 111.68
-6810.82 111.13
~-6872.79 110.58
—-6934.97 110.02
-6997.36 109.46
~7059.97 108.90
-7185.86 107.77
-71249.16 107.19
-71312.71 106.62
~7376.50 106.04
~7504.87 104.88
-1569.47 . 104.29
=7634.35 103.71

~7646.18 103.60

9-43

13,

2007
(M/SEC)
5065.76
5030.74
4995.54
4960.17
4924.62
4888.90
4853.01
4816495
4780.72
4744,.33
4707.82
4672.74
4637.48
4637.48
6637.48
4627.89
4620.20
4616499
4604.12
4587.61
4571.08
4554.46
4537.75
4520.95
4504.08
4487.15
4470.16
4453,12
4436.03
4418.90
4401.74
4384.54
4367.31
4350.07
4332.80
4315.53
4298.25%
4280.97
4263.70
4260.56



‘ TABLE 9-XI11

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

7185.000
190.000
195.000

17200.000
17205.000
17210.000
17215.000
17220.000
17225.000
17230.000
17235.000
17240.000

LE NnNnn
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
g l5.000

18.570

£5-15481-1

VEHICLE VELCCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION TO Jg-2 CUTOFF (ZERO-FGR
NOMINAL TRAJECTORY)

(CONTINUED)

VELOCITY COMPCNENTS IN

APOLLC STANDARD COORDINATE SYSTEM NC.
XooT YDOT
{(M/SEC) {M/SEC)
~7695.36 103.07
=1755.60 102.42
-7816.05 101.77
-7876.71 101.12
-7937.59 100.46
-7998.70 99.80
~-8060.04 99.13
-8121.62 98.47
-8183.46 97.80
~8245.56 97.13
-8307.93 96.45
-8370.58 35.78
-8433,.53 95.10
~8496.178 94.42
~-8560.36 93.74
~-8624.27 93.05
-8688,52 92.37
~-8753.14 91.68
-8818.13 90.99
-8883.52 90.31
~-8949,.32 89.62
-9015.55 88.92
-9149.38 87.54
-92i7.03 86.85
-9353.91 85.46
-9423.19 B4.77
-9493,07 84.07
-9563.58 83.38
=-9634.76 82.69
~9706.63 81.99
-9779.24 81.30
~9926.85 79.91
-10001.93 79.22
-10155.20 77.88
-10233.21 17.22°
-10289.40 16.75

13.

2007
(M/SEC)
4244,22
4224,27
4204.26
4184.20
4164.09
4143.93
4123.73
4103.48
4083,20
4G62.89
4042.55
4022.17
4001.78
3981.36
3960.92
3940.46
3919.99
3899.50
3878.99
3858.47
3837.94
3817.39
3796.81
3776.22
375%.60
3734,94
3714.24
3693.49
3672.68
3651.78
3630.79
3609.67
3588.41
3566.95
3545.27
3523.30
3501.01
3477.34
3454.13)
3437.76



VABLE 9-X1V

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
16720.000
16725.000
16730.000
16735.000
16740.000
16745.000

WEIGHT,

THRUST,

D5-15481-1

!

ALTITUDE,

AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

WE IGHT

(POUNDS)
2.958783¢
2.958772E
2.958761E
2.958751E
2.958740E
2.958729¢E
2.9587T18E
2.958708E
2+958697E
2.958686E
2.958675E
2.998665E
2.958654E
2.958643E
2.958632E
2.958622E
2.958611E
2.958595E
2.958446E
2.958298¢E
2.958149E
2.958000E
2.957851E
2.957702¢E
2.957553E
2.957404E
2.357255¢E
2.957106E
2.956957E
2.956808E
2.956659E
2.956510E
2.956362E
2.956213E
2.956064E
2.955915E
2.955T66E
2.955617E
2.955468E
2.955319E

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

ne
v 2

0S
05
05
05
05
05
05
05
05
05
05
05
0S

THRUST

(POUNDS)

1.920655E
1.921905E
1.923155E
1.924405E
1.925655E
1.926905E
1.928155E
1.929405E
1.930655E
1.931905E
1.933155E
1.934405E
1.935655E
1.936905F
1.938155¢E
1.939405E
1.940655E
1.500000€
1.55T7167E
1.614335¢
1.671502E
1.728670E
1.785837¢E
1.843005€
1.900172E
1.957340E

72 NT1LENTC
LOoVATVTIVIL

2.07T1675E
2.128842E
2.186010E
2.243177¢
2.300345E
2.357512E
2.414680E
2.4T1847E
2.529015E
2.586182E
2.643350E
2.T00517E
2.157685E

01
01
o1
o1
o1
o1
o1
01
01
o1
o1
01
o1
0l
o1
01
01
01
01
ol
01
01
o1
o1
01
01

ny
va

01
o1
ol
01
01
01
ol
o1
o1
ol
ol
o1
o1

ALTITUOE
(METERS)
208624.7
208612.6
208600.2
208587.3
208574.2
208560.9
208547.1
208533.2
208518.9
208504.3
208489.3
208474.2
208458.7
208442.9
208426.8
208410.5
208393.7
208376.8
208359.6
208342.0
208324.1
208306.1
208287.6
208268.9
208249.9
208230.5

202211 _1
-

LA =% W -

208191.0
208170.8
208150.6
208129.7
208108.7
208087.5
208065.9
208044.2
208021.9
207999.7
207976.9
207954.0
207931.0

SURFACE
RANGE
(NMI)

2253.011

2233.744

2214.477

2195.211

2175.946

2156.681

2137.416

2118.152

2098.888

2079.625

2060.363

2041.101

2021.839

2002.579

1983.319

1964.059

1944.801

1925.543

1906.286

1887.029

1867.774

1848.519

1829.265

1810.012

1790.760

1771.509

1752.259

1733,011

1713.763

1694.516

1675.271

1656.026

1636.784

1617.542

1598.302

1579.063

1559.826

1540.590

1521.356

1502.123



D5-15481~-1

TABLE 9-XIV - WEIGHT, THRUST, ALTITUDE, AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT INUED)
TIME FROM SURFACE
LIFYOFF WEIGHT THRUST ALTITUDE RANGE

{SEC) (POUNDS) (POUNDS) (METERS) (NMI)
16750.000 2.955170€ 05 2.814852E 01 207907.4 1482.893
16755.000 2.955021€E 05 2.872020E 01 207883.7 1463.664
16760.000 2.954872E 05 2.929187E 01 207859.7 14464.437
16765.000 2.954723E 0S5 2.986355F 01 207835.5 1425.212
16770.000 2.954574E 05 3.043522€ 01 207811.0 1405.989
16775.000 2.954426E 05 3.100690E 01 207786.2 1386.769
16780.000 2.954277E 05 3.157857€ 01 207761.3 1367.550
16785.000 2.954128€ 05 3.215025€ 01 207735.9 1348.335
16790.000 2.953979€ 05 3.272192€ 01 207710.5 1329.121
16795.000 2.953830€ 05 3.329360E 01 207684.8 1309.910
16800.000 24953681E 05 3.386527€ 01 207658.9 1290.702
16805.000 2.953532€E 05 3.443695E 01 207632.7 1271.497
16810.000 2.953383€ 05 3.500862€E 01 207606.2 1252.295
16815.000 2.953234E 05 3.558030E 01 207579.5 1233.096
6820.000 2.953085E 05 3.615197€E 01 207552.7 1213.900
16825.000 2.952936E 05 3.672365E 01 207525.4 1194.708
16830.000 2.952787E 05 3.729532E 01 207498.1 1175.519
16835.000 2.952638E 05 3.786700E 01 207470.5 1156.335
16840.000 2.952489E 05 3.843867E 01 207442.6 1137.154
16845.000 2.952341E 05 3.901035€ 01 207414.7 1117.978
16850.000 2.952192E 05 3.958202€ 01 207386.4 1098.806
16855.000 2.952043E 05 4.015370€ 01 207357.8 1079.638
16860.000 2.951894E 05 4.072537E 01 207329.2 1060.476
16865.000 2.951745E 0S5 4.129705E 01 207300.3 1041.319
16870.000 2.951596E 05 4.186872F 01 207271.3 1022.168
16875.000 2.951457L CS %.2%44%04%0€E 01 207241.9 1003.023
16880.000 2.951298E 05 4.301207€ 01 207212.4 983.884
16885.000 2.951149E 05 4.358375E 01 207182.7 964.751
16890.000 2.951000€ 05 4.415542E 01 207152.9 945.626
16895.000 2.950851E 05 4.472710E 01 207122.8 926.508
16$00.000 2.950702€ 0S5 1.400000€E 02 207092.6 907.398
16905.000 2.950553€ 05 1.400000E 02 207062.1 888.296
16910.000 2.950404E 05 1.400000€ 02 207031.4 869,204
16915.000 2.950256E 05 1.400000€ 02 207000.7 850.121
16920,000 2.950107E 05 1.400000€ 02 206969.8 831.049
16925.000 2.949958E 05 1.400000E O2 206938.6 811.987
16930.000 2.949809E 05 1.400000E 02 206907.4 792.938
16935.000 2.949660E 05 1.400000€ 02 206875.8 773.901
16940.000 2.949511€E 05 1.400000E 02 206844.2 754.878
2.949362E€ 05 1.400000E 02 206812.4 735.870

‘6945. 000

9-46



TABLE 9-X1V

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016 .000
17020.000
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

WEIGHT, THRUST, ALTITUDE, AND SURFACE RANGE

05-15481-1

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTYORY)

( CONT INUED)

WEIGHT

{ POUNDS)
2.949213E
2.949064E
2.948915¢E
2.94BT766E
2.9486117E
2.948468E
2.948320¢E
2.948171¢€
2.948022€
2.947873€
2.94T724E
2.947575E
2.947426E
2.947426E
2.947426¢C
2.934824E
2.921654E
2.916167E
2.894220E
2.866785E
2.839350¢E
2.811916E
2.784481E
2.75704TE
2.729612E

2.702178¢
2.6T4743E
2.647308E
2.619874E
2.592439¢€
2.565005¢E
2.537570E
2.510136E
2.482701E
2.455267E
2.427832¢E
2.400397E
2.372963E
2.345528E
2.340537€

05
05
05
05
05
05
05
05
05
05
05
05
0S
05
05
0S
05
05
05
05
05
05
05
05
05

ne

v

05
05
05
05
05
05
05
05
05
05
05
05
05
05

THRUST

( POUNDS)

1.400000E
1.400000€E
1.400000¢
1.400000€E
1.400000€E
1.400000E
1.400000E
1.400000E
1.400000E
1.400000€
1.825100E
1.825100E
1.825100¢
1.825100E
2.0T73030E
2.333470E
2.333470¢E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E

2.333470E
2.333470E

2.333470E
2.333470€
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2.333470E
2+333470E

2.060472E.

02
02
02
02
02
02
02
02
02
02
04
04
04
04
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

ALTITUDE
{METERS)
206780.6
206748.5
206716.4
206684.1
206651.7
206619.0
206586. 4
206553.7
206520.7
206487.8
206454.8
206421.0
206386.4
206386.4
206386.4
206366.5
206345.7
206336.4
206295.9
206252.2
206222.8
206210.4
206218.4
206249.4
206307.0
206394.8
206515.9
2066741
206873.3
207117.0
207408.9
207753.0
208153.2
208613.5
209138.1
209731.1
210396.4
211138.9
211962.4
212121.4

SURFACE

RANGE

{NM])

716.878
697.904
678.948
660.013
641.099
622.211
603.349
584.516
565.715
546.950
528.224
509.538
490.893
490.893
490.893
481.205
472.25%
468.521
453.579
434,877
416.157
397.432
378.715
360.024
341.382
322.816
304,361
286.060
267.969
250.160
232.7125
215.789
199.511
184.106
169.852
157.108
146.322
138.005
132.680
132.068
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TABLE 9-X1V WEIGHT, THRUST, ALTITUDE, AND SURFACE RANGE

FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT INUED)
TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE
(SEC) { POUNDS ) {POUNDS) (METERS) (NMI)
17125.000 2.320826E 05 2.060472E 05 212870.6 130.771
17130.000 2.296731E 05 2.060472E 0S 213865.4 132.486
17135.000 2.272636E 05 2.060472F 05 214949.9 137.735
17140.000 2.248541E 05 2.060472E 05 216128.3 146.189
17145.000 2.224446E 05 2.060472E 05 217404.6 157.374
17150.000 2.200350E 05 2.060472E 05 218782.9 170.797
17155.000 2.1T76255E 05 2.060472E 05 220266.8 186.011
17160.000 2.152160E 0S5 2.060472E 05 221860.8 202.648
17165.000 2.128065E 05 2.060472E 05 223569.0 220,420
17170.000 2.103970E 05 2.060472E 05 225395.4 239.103
17175.000 2.079875€ 05 2.060472E 05 227344.3 258.528
17180.000 2.055780E 05 2.060472E 05 229420.2 278.567
1718%.000 2.031685E 05 2.060472E 05 231626.9 299,121
17190.000 2.007590€& 05 2.060472E 05 233969.3 320.114
.17195.000 1.983495€ 05 2.060472E 05 236451.4 341.486
17200.000 1.959400€ 0S5 2.060472E 05 239077.6 363.193
17205.000 1.935305€ 05 2.060472E 05 241852.7 385.196
17210.000 1.911210€ 05 2.060472E 05 244781.0 407.466
17215.000 1.887115E 05 2.060472E 05 247866.9 429.981
17220.000 1.863020E 05 2.060472E 05 251114.8 452.720
17225.000 1.838925E 05 2.060472E 05 254529.4 475.667
17230.000 1.814830& 05 2.060472E 05 258115.3 498.809
17235.000 1.790735E 05 2.060472E 05 261877.3 522.136
17240.000 1.766640E 05 2.060472E 05 265819.7 545.638
17245.000 1.742545€ 05 2.060472E 05 269946.9 569.308
172%0.000 1.718480E ¢S 2.060472E 0% 27424628 593.1138
17255.000 1.694355E 05 2.060472E 05 278774.9 617.122
17260.000 1.670260E 05 2.060472E 05 283484.6 641.257
17265.000 1.646165E 05 2.060472E 05 288397.6 665,538
17270.000 1.622069E 05 2.060472E 05 293518.3 689.960
17275.000 1.597974E 05 2.060472E 05 298851.0 7114.522
17280.000 1.573879E 05 2.060472E 05 304400.2 739,221
17285.000 1.549784E 05 2.060472E 05 310170.2 T64.053
17290.000 1.525689E 05 2.060472E 05 316164.7 189.017
17295.000 1.501594E 05 2.060472E 05 322388.1 8l4.111
17300.000 1.477499E 05 2.060472€ 05 328844.0 839.334
17305.000 1.453404E 05 2.060472E 05 335535.8 B64.685
17310.000 1.429309€ 05 2.060472E 0S 342466.8 890.162
17315.000 1.405214E 05 2.060472€E 05 349637.7 915.765
‘7320.000 1.381119€ 05 2.060472E 05 357049.3 941,494



TABLE 9-XI1V

TIME FROM
LIFTOFF
(SEC)
17324.017

05-15481-1

WEIGHT, THRUST, ALTITUDE, AND SURFACE RANGE
FROM CAPE KENNEDY - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT INUED)
SURFACE
WE IGHT THRUST ALTITUDE RANGE
(POUNDS) (POUNDS) {METERS) (NMI)
1.361762E 05 2.060472E 05 363183.5 962.254




TABLE 9-xv

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
6620.000
6625.000
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
16720.000
16725.000
16730.000
16735.000
16740.000

‘6745.000

D5-15481~-1
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INERTIAL VELOCITY, RELATIVE VELOCITY,

INERTIAL ACCELERATION, AND GRAVITATIONAL

ACCELERATION - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

INERTIAL
VELOCITY

{M/SEC)
7785.762
71785.784
7785.805
1785.827
7785.849
7785.871
7785.893
71785.915
7785.938
71785.960
7785.983
7786.005
7786.028

1786.050

1786.073
1786.096
7786.119
T786.142
7786.164
71786.187
7786.209
T786.232
77864255
1786.279
7786.302
7786.1325
7786.349
71786.373
7786.397
T786.421
71864446
71786.470
7786.495
7786.520
17864544
T786.570
77864595
7786.620
71786.646
7786.671

RELATIVE

VELOCITY

(M/SEC)
7381.34
7381.36
7381.38
7381.40
7381.42
7381.44
7381.46
7381.48
7381.50
7381.52
7381.54
7381.56
7381.59
7381.61
7381.63
7381.65
7381.68
7381.70
7381.73
7381.75
7381.78
7381.80
7381.83
7381.85
7381.88
7381.91
7381.94
7381.97
7381.99
7382.02
7382.05
7382.08
7382.11
7382.15
7382.18
7382.21
7382.24
7382.28
7382.31
7382.34

INERTIAL GRAVITATIONAL
ACCELERATION ACCELERATION
(M/SEC/SEC) (M/SEC/SEC)

9.207 9.2065
9.207 9.2066
9.207 9.2066
9.207 9.2066
9.207 9.2067
9.207 9.2067
9.207 9.2068
9.207 9.2068
9.207 9.2068
9.207 9.2069
9.207 9.2069
9.207 9.2070
9.207 9.2070
9.207 9.2071
9.207 9.2071
9.207 9.2072
9.207 9.2072
9.207 9.2073
9.207 9.2073
9.207 9.2074
9.207 9.2074
9.207 9.2074
9.208 9.2075
9.208 9.2075
9.208 9.2076
9.208 2.207¢
9.208 9.2077
9.208 9.2078
9.208 9.2078
9.208 9.2079
9.208 9.2079
9.208 9.2080
9.208 9.2080
9.208 9.2081
9.208 9.2081
9.208 9.2082
9.208 9.2082
9.208 9.2083
9.208 9.2083
9.208 9.2084



TABLE 9-xv

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
16945.000

D5-15481-1

INERTIAL VELOCITY, RELATIVE VELOCITY,

INERTIAL ACCELERATION, AND GRAVITATIONAL

ACCELERATION - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)
(CONT INUED)

INERTIAL
VELOCITY

{M/SEC)
71786.697
7786.723
7786.750
T786.776
77186.802
7786.829
7786.855
7786.882
7786.909
7786.936
7786.964
7786.991
7787.018
7787.046
7787.074
7787.101
7787.129
7787.157
7787.186
7787.214
7787.242
7787.271
7787.299
7787.328
7787.357
7787.386
7787.415
7787.444
7787.473
7787.503
T787.547
7787.592
7787.638
7787.683
7787.728
7787.773
1787.818
7787.863
7787.909
7787.954

RELATIVE

VELOCITY

(M/SEC)
7382.38
7382.41
7382.45
7382.48
7382.52
7382.56
7382.59
7382.63
7382.67
7382.71
7382.75
7382.79
7382.82
7382.86
71382.91
7382.95
7382.99
7383.03
71383.07
7383.11
7383.16
7383.20
7383.24
7383.29
7383.33
7383.38
7383.42
71383.47
7383.51
7383.56
7383.62
7383.68
1383.75
7383.81
7383.87
7383.94
7384.00
7384.06

T7384.13 .

7384.19

INERTIAL

GRAVITATIDONAL

ACCELERATION ACCELERATION

(M/SEC/SEC)

9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.209
9.210
9.210
9.210
9.210
9.210
9.210
9.210
- 9.210
9.210
9.210
9.210
9.210
9.210
9.210
9.211
9.211
9.211
9.211
9.211
9.211
9.211
9.211
9.211
9.211

(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
9.2105
9.2105%
9.2106
9.2107
9.2107
9.2108
9.2109
9.2109

e



TABLE 9-XxV

TIME FROM
LIFTOFF
{SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000

16985.000

16990.000
16995.000
17000.00¢C
17005.000
17010.000

7010.000

1 W1L7010.000
-1 17012.600
. 17015.000

17016.000
17020.000
17025.000
17030.000
17035.000
17040.000
17045.000
17080000
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

l 7120.000

T120.910

05-15481-1

INERTIAL VELOCITY, RELATIVE VELOCITY,

INERTIAL ACCELERATION, AND GRAVITATIONAL

ACCELERATION - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

( CONT INUED)

INERTIAL
VELOCITY

(M/SEC)
7787.999
71788.044
1788.089
7788.134
7788.179
1788.223
7788.268
71788.313
7788.358
7788.402
17884547
7791.598
71794.650
7794.650
1794.650
7812.594
7831.329
7839.161
7870.648
7910.328
71950.405
7990.851
8031.672
8072.872

2114 420
va

&vYe vV

8156.409
8198.751
8241.480
8284.599
8328.110
8372.018
8416.326
8461.038
8506.159
8551.695
8597.649
8644.,028
8690.838
8738.085
8746.728

RELATIVE

VELOCITY

(M/SEC)
7384,26
7384.32
71384.39
7384.45
7384.52
7384.58
7384.65
7384,.71
7384,.78
1384.85
7385.01
7388.09
7391.16
7391.16
7391.16
7409.11
7427.86
7435.69
1467.21
71506.93
7547.04
7587.52
7628.37
7669.59

719 10
s iasearv

7753.15
7795.50
7838.23
7881.33
7924.83
71968.71
8012.99
8057.66
8102.74
8148.22
8194.11
8240.41
8287.14
8334.30
8342.92

INERTIAL GRAVITATIONAL
ACCELERATION ACCELERATION
{M/SEC/SEC) (M/SEC/SEC)

9.211 9.2110
9.211 9.2111
9.211 9.2111
9.212 9.2112
9.212 9.2113
9.212 9.2114
9.212 9.2114
9.212 9.2115
9.212 9.2116
9.212 9.2116
9.273 9.2117
9.273 9.2118
9.273 9.2118
9.273 9.2118
11.884 9.2118
12.454 9.2119
12.455 9.2119
12.542 9.2120
12.059 9.2120
11.992 9.2121
12.008 9.2122
12.044 9.2122
12.079 9.2122
12.112 9.2120
12.142 2.2119
12.173 9.2116
12.204 9.2112
12.237 9.2107
12.270 9.2102
12.304 9.2095
12.339 9.2086
12.376 9.2076
12.413 9.2065
12.452 9.2051
12.493 9.2036
12.534 9.2020
12.577 9.2001
12.622 9.1980
12.669 9.1956
11.914 9.1952
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TABLE 9-xv INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - PREIGNITION SEQUENCE INITIATION
TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)
(CONTINUED)
TIME FROM INERTIAL RELATIVE INERTIAL GRAVITATIONAL
LIFTOFF VELOCITY VELOCITY ACCELERATION ACCELERATION
(SEC) (M/SEC) (M/SEC) (M/SEC/SEC) {M/SEC/SEC)
17125.000 8781.080 8377.20 11.957 9.1931
17130.000 8823.490 8419.52 11.982 9.1902
17135.000 8866.210 8462.15 12.023 9.1872
17140.000 8909.277 8505.11 12.058 9.1839
17145.000 8952.690 8548.41 12.096 9.1803
17150.000 8996.453 8592.05 12.136 9.1764
17155.000 9040.572 . 8636.03 12.178 9.1722
17160.000 9085.054 8680.36 12.221 9.1678
17165.000 9129.903 8725.06 12.267 9.1630
17170.000 9175.128 8770.11 12.315 9.1579
7175.000 9220.735 8815.54 12.366 3.1524
17180.000 9266.732 8861.35 12.419 9.16466
17185.000 9313.127 8907.54 12.475 9.1405
. 17190.000 9359,930 8954.13 12.534 9.1340
17195.000 9407.151 9001.13 12.596 9.1271
17200.000 9454,798 9048.54 12.661 9.1198
17205.000 9502.884 9096.38 12.730 9.1121
17210.000 9551.419 9144.65 12.802 9.1040
17215.000 9600.416 9193.38 12.879 9.0955
17220.000 9649.889 9242.56 12.960 9.0865
17225.000 9699.851 9292.23 13.045 9.0771
17230.000 9750.317 9342,.38 13.135 9.0673
17235.000 9801.303 9393,05 13.230 9.0569
17240.000 9852.826 9444,23 13.331 9.0461
17245,000 9904,503 3495.%5 13.437 $.0349
17250.000 9957.554 9548,.25 13.550 9,0231
17255.000 10010.798 9601.11 13.669 9.0108
17260.000 10064.656 9654.58 13.795 8.9980
17265.000 10119.151 9708.67 13.929 8.9847
17270.000 10174.307 9763,40 14.071 8.9709
17275.000 10230.147 9818.81 16.222 8.9565
17280.000 10286.700 9874.91 16.382 8.9416
17285.000 10343,.992 9931.74 14.553 8.9261
17290.000 10402.054 9989,32 14,736 8.9101
17295.000 10460.916 10047.68 16.928 8.8935
17300.000 10520.610 10106.86 15.137 8.8763
17305.000 10581.172 10166.89 15.360 8.8585
17310.000 10642.638 10227.81 15.516 8.8402
17315.000 10704.994 10289.60 15.935 B.8213
. 17320.000 10352.43 16.079 8.8019

10768.415

9-53
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TABLE 9-xv INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION -~ PREIGNITION SEQUENCE INITIATION
7O J-2 CUTOFF (FPR NOMINAL TRAJECTORY)

{CONT INVED)
VIME FROM INERTIAL RELATIVE INERTIAL GRAVITATIONAL
LIFTOFF VELOCITY VELOCITY ACCELERATION ACCELERATION
(SEC) (M/SEC) {M/SEC) (M/SEC/SEC) (M/SEC/SEC)
17324.017 10820.164 10403.71 16.200 8.7858



TABLE 9-xvI

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
16£75_,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

INERTIAL FLIGHT-

PATH ANGLE

(DEGREES)
-0.028
-0.027
‘00027
’00027
‘00027
-0.027
”0.026
‘00026
-0.026
~-0.026
‘00025
-00025
‘0.025
’0.025
-0.025
_00024
-0.024
-0.024
‘00024
°00026
‘0.023
-0.023
-00023

0N _N"2
Vevdis

‘00022
‘00022
-00022
°0.022
-00021
-0.021
‘00021
-00021
~0.021
'00020
‘00020
~0.020
-00020
-0.019

D5-15481-1

§
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INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)

INERTIAL
HEADING
(DEGREES)

86.636
86.851
87.067
87.283
87.499
87.715
87.931
88.147
88.364
88.580
88.797
89.013
8%.230
89.447
89.664
89.881
90.098
90.315
90.531
90.748
90.965
91.182
91.398
91.615
91.831

Q9% Nneo
TeaowvTO

92.264
92.480
92.696
92.912
93.127
93.343
93.558
93.773
93.988
94,202
94.416
94.630
94.844%
95.057

GEODETIC

LATITUDE

(DEGREES)
32.571
32.591
32.609
32.625
32.641
32.655
32.668
32.680
32.690
32.699
32.707
32.713
32.718
32.722
32.725
32.726
32.726
32.725
32.723
32.719
32.714
32.707
32.700
32.691
32.681

22 L LD
L A RAVAY A

32.656
32.642
32.627
32.610
32.592
32.573
32.553
32.531
32.508
32.484
32.458
32.431
32.403 -
32.374

LONGI TUDE
(DEGREES)
-124,207
-123.827
°1230447
-123.067
°122.686
-122.306
-121.925
-12105“
-121. 164
-120.783
-120.402
-120.020
-119.639
-119.258
-118.877
-118.495
-118.114
-117.733
-117.352
-116.970
~116.589
-116.208
~-115.827
‘1150446
—1150065
-114.303
-113.,923
~113,5642
-113.162
-112.782
-112.,402
-112.022
-lll.6‘2
‘1110263
-110.883
-110.504
-110.126
-109.747
-1090369
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‘ TABLE 9-xv] INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION 1O J=2 CUTOFF (FpPR
NOMINAL TRAJECTORY)

(CONTINUED)
TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING - LATITUDE LONGI TUDE
(SEC) (DEGREES) (DEGREES) (DEGREES) (DEGREES)
16750.000 -0.019 95.270 32.343 -108.991
16755.000 -0.019 95.483 32.312 -108.613
16760.000 -0.019 95.695 32.278 ~108.235
16765.000 -0.019 95.907 32.244 -107.858
16775.000 -0.018 96.330 32.172 -107.104
16780.000 -0.018 96.54] 32.133 -106.1728
16785.000 -0.018 96.751 32.094 -106.352
16790.000 -0.017 96.961 32.054 -105.977
16795.000 -0.017 97.171 32.012 -105.601}
16800.000 -0.017 97.380 31.969 -105.226
16805.000 -0.017 97.589 31.924 -104.852
16810.000 -0.016 97.797 31.879 -104.478
16815.000 -0.016 98.005 31.832 -104.104
16820.000 -0.016 98.212 31.784 -103.73}
16825.000 -0.016 98.419 31.735 -103.358
16830.000 -0.016 98.625 31.685 -102.985
16835,000 -0.015 98.831 31.633 -102.613
16840.000 -0.015 99.036 31.580 -102.241
16845.000 -0.015 99.241 31.%526 -101.870
16850.000 -0.015 99.445 31.471 -101.499
16855.000 -0.014% 99.649 31.415 -101.129
16860.000 -0.014 99,852 31.357 -100.759
16865.000 ~0.01¢4 100.054 31.298 -100.1390
16870.000 -0.014% 100.256 31.238 -100.021
16875.000 -0.013 100.457 31.177 -99,652
16880.000 -0.013 100.657 3l1.115 -99,285
16885.000 -0.0173 100.857 31.051 -98.917
16890.000 -0.013 101.057 30.987 -98.550
16895.000 -0.012 101.255 30.921 -98.184
16900.000 ~0.012 _ _ 101.453 30.854 -97.818
16905.000 -0.012 101.651 30.786 -97.453
16910.000 -0.012 101.847 30.717 -97.088
16920.000 -0.011 102.2139 30.575 ~96.360
16925.000 -0.011 102.433 30.502 ~-95,997
16930.000 ~0.011 102.627 30.428 -95,63%
16935 _000 -0.010 102.820 30.353 -95.273
6940.000 -0.010 103.013 "36.277 -94,911
‘5945.000 -0.010 103.205 30.200 -94,55]



-

TABLE 9-xy]

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.00¢
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
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

05-1548]1-)

INERT 1AL FLIGHT-PATH ANGLE, INERTJAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION 1o J=2 CUTOFF (Fpr

NOMINAL TRAJECTQRY)

(CONT INUED)

26.671

INERT [ AL FLIGHT- INERT AL GEODETIC
PATH ANGL & HEADING LATITUDE LONGI TuoL
(UEGREES) (DEGREES) (DEGREES) (DEGUEES)
-0.010 103.395 30.122 -94.191
-0.009 103.586 30.042 -93.831
=0.009 103.775 29.962 =93.472
-0.009 103.964 29.880 -93.114
-0.009 104.152 29.798 -92.756
-0.00s8 104.339 29.714 -92.1399
-0.008 104,525 29.629 ~32.042
-0.008 104,711 29.543 -9l1.687
-0.008 104,895 29.456 -91.33]
-0.007 105.079 29.368 =-90.977
-0.008 105,445 29.189 -90.269
-0.009 105.626 29.098 -59.917
-0.009 105.626 29.098 -89.917
-0.009 105.626 29.098 -89.917
=-0.017 105.720 29.050 ~89.733
—-0.024 105.807 29.006 -89.563
~-0.027 105.844 28.987 -89,493
-0.030 105.994 284912 -89.209
-0.009 106.187 28.816 -88.854%
0.013 106.377 28.719 -88.497
0.072 106.751 28.520 -87.780
0.108 106.936 28.418 =87.520C
C.1%8 107.118 28.31¢4 -87.058
0.192 107,298 28,209 -86.696
0.241 107.477 28.102 -86.332
0.294 107.653 27.99¢4 -85.967
0.352 107.827 27.884 -85.600
0.415 107.999 21,772 ~85.233
0.482 108.169 27.659 ~84.864
0.554 108.337 27.544 -84.494
0.630 108.502 27.428 ~84,12?2
0.711 108.665 27.310 -83.750
0.797 108.826 27.190 -83.37¢
0.887 108.985 27.068 -83.001
0.981 109.142 26.945 -82.624
1.185 109.448" 26,695 -81.867
1.204 109,475 -81l.798



C5-15481-1

‘ TABLE 9-xvi

INERT AL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITION
SEQUENCE INITIATION TD y-2 CUTOFF (FPR

NOMINAL TRAJECTORY)

(CONT INUED)
TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PATH ANGLF HEADING LATITUDE LONG I TUDE
(SEC) (DEGREES) (DEGREES) (DEGREES) (DEGREES)
17125.000 1.291 109.600 26.567 ~61.4K7
17130.000 1.399 109.757 26.437 -fl.1006
17135.000 1.512 109.910 26.306 -80. 1724
17140.000 l.628 110.061 26,174 ~80. 340
17145.000 Le749 110.209 26.040 =79.9%6
17150.000 1.873 110.355 25.904 -79.571
17155.000 2.001 110.498 25.767 -79.184
17160.000 2.133% 110.638 25.628 -78.797
17165.000 2.269 110.775 25.488 -78.408
17170.000 2,409 110.910 25.346 -78.019
17175.000 2.552 111.042 25.202 ~77.629
17180.000 2.699 111.172 25.057 -77.237
17185.000 2.850 111.298 24.911 -76.845
‘ 17190.000 3.005 111.422 24,763 -76.45]
17195.000 3.164 111.543 26.614 -76.057
17200.000 3.326 111.661 24.463 -75.661
17205.000 3.491 I111.776 24,310 -75.264
17210.000 3.661 l11.888 24.157 -74.867
17215.000 3.833 111.998 24,001 ~T4.468
17220.000 4.010 112.104 23,845 -74.068
17225.000 4.189 112.207 23.687 ~73.667
17230.000 4.372 112.308 23,527 -73.266
17235.000 44559 112.405 23.366 ~T2.863
17240.000 4.748 112.499 23.204 -72.459
17245 000 4.941 112.591 23.040 -72.054
17250.000 5.136 112.679 22.876 -71.648
17255.000 5.335 112.763 22.709 ~7Tl.241
17260.000 5.536 112.845 22.542 -70.8132
17265.000 5.740 112.924 22.373 -70.423
17270.000 5.947 112.999 22.203 -70.013
17275.000 6.155 _ 113.071 22.031 =69.601
17280.000 6.366 113.140 21.859 -69.189
17285.000 6.579 113.205 21.685 ~68.775
17290.000 6.794 113.267 21.510 ~68.360
17295.000 7.010 113.326 21.334 ~67.944
17300.000 1.227 113.382 21.156 -67.527
17305.000 7.445 113,434 20.978 ~67.109
17310.000 7.663 113.484 20.798 ~66.689
7315.000 7.876 113.529 " 20.618 ~66.269

7320.000 8.092 113.572 20.436 -65.847



05-15481-1

TABLE 9-xVvI INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - PREIGNITIDN
SEQUENCE INITIATJON TO J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)

{CONTINUED)
TIME FROM INERTIAL FLIGHT- INERTIAL GEGQDETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGI TUDE
(SEC) (DEGREES) (DEGREES) {DEGREES) (DEGREES)
17324.017 8.270 113.606 20.289 -65.507



.

TABLE 9-xVII

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
l6635.000
16640.000
16645,000
16650.000
i6655.000
16660.000
16665.000
16670.000
16675.000
16680.000
16685.000
16690.000
1669%.000
16700.000
16705.000
16710.000
16715.000
16720.000
16725.000
16730.000
l6735.000
16740.000
16745,000

NS-15481-1

COMMANDED AND ACT

h
|

ANGLES - PREIGNITION
TO J-2 CUTOFF (FpR ND

COMMANDED
PITCH
(DEG)

-116.18

-116.52

-116.86

-117.20

-117.54

-117.88

-118.22

-118.55

‘118089

-119.23

-119.57

-119.9}

-120.25%

-120.59

-120.93

-121.26

’].21.60

-121.94

-122.28

-122.62

-123.30

-123.64

-123.98

“124031

‘124.65

=124 _qq

-125,.33

-125.67

-126.35

-126.69

-127.02

=-127.70

-128.04

-128.38

~128.72

-129.06

-129.40

ACTUAL COMMANDED

PITCH

(DEG)
"116018
-116.52
‘116.86
-117.20
-117.54
-117.88
-118.22
-118.55
-118.89
-119.23
-119.57
-119.91
-126.25
"120.59
-120.93
-121.26
‘121.60
—121094
-122.28
-122.62
’122.96
-123.30
-123.64
-123,98
-124.31
‘124065
-124.95
-125.33
-125.67
-126.01
-126.35
-126.69
-127.02
-127.36
-127.70
‘12800“
~-128.38
-128,72
-129.06
-129.40

60

YAW
(DEG)
1.32
1.31
1.31
1.30
1.30
1.29
1.29
1.29
l.28
1.28
1.27
1.27
1.26
1.26
1.25
1.25
1.24
l.24
1.23
1.23
1.22
1.22
1.21
1.21
1.20
l1.20
i.i9
1.19
l.18
1.17
l.17
.16
1.15
l.14
l.14
l.13
1.13
l.12

UAL VEHICLE ATTITUDE

SEQUENCE INITIATICN
MINAL TRAJECTORY)

ACTUAL
YAW

(VEG)
1.32
1.31
1.31
1.30
1.30
1.29
1.29
1.29
1.28
1.28
1.27
1.27
1.26
1.26
1.25
1.25
1.24
1.24
1.23
1.23
1.22
1.22
1.21
1.21
1.20
1.20
1.19
1.19
1.18
1.18
1.17
1.17
1.16
1.16
1.15
1.14
1.14
1.13
1.13
1.12

COMMANDED

ROLL

(DEG)
"0000
—OCOO
‘0.00
‘0.00
-0.00
‘0.00
°0.00
’0.00
-0000
-0.00
-0.00
-0.00
°0.00
=-0.00
'0000
-0.00
-0.00
-0.00
-0.00
‘0‘00
-0.00
-0.00
‘0.00
‘0.00
-0.00
-0.00
-0000
’0000
-0.00
-OOOU
-0.00
-0.00
-0.00
‘0.00
-0.00
*0.00
—0.00
-0.00
‘Oooo
-0.00

ACTuAL
ROLL
{DEG)
'0000
‘0.00
-0.00
‘0000
-0.00
-0.00

'-0000

~-0.00
-0.00
~0.00
-0.00
-0.00
~0.00
-0.00
-0.00
—0000
-3.00
-0.00
-0.00
~0.00
-G. 00
-0.00
-0.00
~-0.00
‘0000
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
~-0.00
-O. OO
-0.00
-0.00
-0.00
-0.00



TABLE 9-xvI1

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
16945.000

05-15481-1

COMMANDED AND ACTuAL Vv

ANGLES - PREIGNITION

TO J-2 CUTOFF ¢
(CONT INUED)

COMMANDED
PITCH
(DEG)

-129.73

'130107

-130.41

‘130.75

-131.09

‘1310‘03

-132.11

-132.45

-132.78

-133,12

-133.60

-134,14

-134.48

-134.82

-135.16

-135.49

-135.83

-136.17

‘136051

~-136.85

-137.19

-137.53

-137.87

2N
_IBSOLU

-138.54
-138.88
-139.22
-139.5%6
-139.90
-1‘002‘_
-140.58
-140.92
‘1‘01.25
‘l‘bl.Sq
-141.93
-142,27
-142.61
-142.95

ACTUAL COMMANDED
PITCH YAW
(DEG)
=129.73 l1.12
-130.4]
~-130.75
-131.09 1.09
""131043
-131.77
-132.11
-132.45
-132.78
-133.12 1.05
-133.46
~134.14
-134,48
-134.82 1.02
-135016 l.OZ
-135.49 1.01
-135.83
-136017
“136051
-136.85
-137019
-137.53
-137.87
“138020
-138.54
-138.88
-139,22
-139.56
-139.90
~=140.24
~140.58
-140.92
‘141025
-141.59
-141.93
-142.27
—142.61
-142095

(DEG)

1.10
1.10

1.09
1.08
l.o7
1.07
1.06

1.05
1.04
1.04
1.03

1.00
1.00
0.99
0.98
0.98
0.97
0.96
0.96
0.95
0.94
0.94
0.93
0.92
0.92
0.91
0.90
0.89
0.89
0.88
0.87
0.86

EHICLE ATTITUDE

SEQUENCE INITIATION

ACTUAL
YAW

(DEG)
la12
lel1
l.10
1.10
1.09
1.09
1.08
1007
1.07
1.06
1.05
1.05
1.04
1.04
1.03
1.02
1.02
l.01
1.00
1.00
0.99
0.98
0.98
0097
0.96
0.96
0.95
0.94
0.94
0.93
0.92
0.92
0.91
0.930
0.89
0.89
0.88
0.87
0.87
0.86

FPR NOMINAL TRAJECTORY)

COMMANUDED
ROLL
(DEG)
-O. 00
—0. 00
-0.00
-0. 00
‘0.00
-0.00
‘0.00
-0.00
‘0000
-0.00
“0. OO
-0000
"0. 00
"Oo 00
~-0.00
’Oo 00
—OOOO
-O. 00
-0.00
"’Oo 00
-0000
-Oo OO
-0.00
-0.00
.'Oc 00
-0.00
‘0‘00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
‘Oo 00
-0.00
‘Oo 00
-0.00
~-0.00
“0000

R —-_

ACTuAL
RIOLL
(DEG)

'-0000

_0000
~0.00
"00 00
-Oo 00
-0.00
"Oo 00
"0000
il ¢ D8 00
-0.00
-0.400
-0.00
‘00 00
-C.00
-0.00
-0.00
"00 00
‘00 00
‘Oo 00
-0.00
-0.00
'0. 00
-0.00
"0'00
~0.00
-0.00
-0.00
-0.00
"'Oo 00
-0.00
"Oc 00
"’O. OU
-0.00
-0.00
~0.00
-0.00
-0.00
-0.00
-0.00
-0.00



o

TABLE 9-xvI]

TIME ¢FRrOM
LIFTOFF
(SEC)
16950.000
16955.,000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
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

COMMANDED
PITCH
(DEG)

-143,29

-143.63

-143.96

’144030

-144 .64

-144.98

°145032

~145.66

-146.00

-146.34

‘146067

’1470 36

-147.36

-147.36

-147.3¢6

-146. 36

-1‘204"

-142.61

-142.76

-142093

‘1‘03-14

-143027

-143.‘00

-143.52

-143-64

'1‘03016

‘163088

"l“ch

-144.36

-144.48

~144.60

"1‘0‘0072

"1"".84

-144.9¢

-145.08

DS5-15481-1

COMMANDED AND A
ANGLES - PREIGN

ACTUAL COMMANDED

PITCH

(DEG)
".103.29
-1‘03063
-143.96
'1"4.30
‘14406"
-144.98
-145.32
-145,66
-146.00
~146.34
-1l46.67
-1647,02
-147036
~147.36
-147.36
-1470 39
-147.35
-147.35
-142051
‘142.71
-1‘03.08
-143.24
-143.37
=142_49
-143.61
~-143,73
-143,.85
-143.97
=-144,09
~144,21
-144.33
=144.45
‘14‘0057
~144,69
"1‘0‘0.81
~144.93
—145005
-145.08

$

I

|

YAW
(DEG)
0.85
0.84
0.84
0.83
0.82
0.81
0.81
0.80
0.79
0.78
0.78
.77
O.76
0.76
0.76
0.76
0.76
l.76
3.13
2.73
2.35
1.99
1.65
1.25
0.86
0e47
0.08
-Oo 3[
"0070
-1.09
-10‘08
-1086
-2.25
’2.63
"'3. 02
"3. 40
"3. 79
-4, 17
‘40 55
"6.62

ACTUAL

YAW
(VEG)
0.85
0.84
0.84
0.83
0.82
0.81
0.81
0.80
0.79
0.78
C.78
0.77
0.76
0.76
0.76
0.76
C.76
0.76
3.67
2.73
2.45
2.07
1.72
1.35
0.96
U0.56
0.17
'0. 22
-0061
'1.00
‘1.38
-1l.77
-2016
-2054
""2.93
"3. 31
"‘3.69
-4.08
‘4.46
-4.53

COMMANDED

ROLL

{DEG)
"0. 00
’Oo 00
"0. 00
-0. 00
-0.00
-0. 00
°O. 00
"00 00
‘0.00
‘0. 00
-0.00
“Oo 00
=0Q 00
-0. 00
-0. 00
-0.00
-0. 00
‘0.00
—O. 00
-0. 00
"00 00
“00 00
‘0.00
-0. 00
-0.00
-0.00
"0.00
~-0.00
-0.00
'0000
-0.00
-0.00
‘00 00
*0. 00
~0. 00
"‘0.00
"0. 00
-0.00
-Oc 00
-0. 00

ACTuAL -
ROLL
(DEG)
-0.00
‘Oo 00
-0.00
-U.00
~-C.00
‘Oo 00
-0,00
~-0.00
-0.00
‘0000
‘Oo 00
"Oo 00
‘00 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



05-15481-1

. TABLE 9-xv]] COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - PREIGNITION SEQUENCE INITIATION

TIME FROM COMMANDED ACTUAL COMMANDED ACTuAL COMMANDED ACTUAL

LIFTOFF PITCH PITCH YAW YAW ROLL PALL
(SEC) {DEG) (DEG) (DEG) (DEG) (DEG) (DEG)
17125.000 -145.44 -145.27 -3.74 -4.50 -0.00 0.00
17130.000 -145.56 -145,.5] -4.35 4422 -0.00 0.00
17135.000 -145,73 -145,.70 -4,76 ~4+63 ~-0.00 0.00
17160‘000 "1‘05.91 ‘145.86 -5.20 ’5.',0 ‘0.00 0000
17145.000 -146.08 -146.04 ~5.63 ~5.53 -0.00 0.00
17150.000 -l46.26 ~-146,22 -6.07 -5.96 -0.00 0.00
17155.000 ~146.44 -146.40 =6.50 -6.39 -0.00 0.00
17160.000 ~146.63 -146.59 ~-6.93 -6.83 ~0.00 0.00
17165.000 -146.83 -l46.78 ~T7.36 ~7.25 =-0.00 0.00
171700000 ‘147003 '146.98 "7-78 °7068 "0.00 0.00
17175.000 -147,.23 -l47.18 -8.21 -8.11 -0.00 0.00
17180.000 -147.45 -147.39 -8.63 ~8.53 -0.00 0.00
17185.000 -147.67 -147.61 -9.05% -8.95 -0.00 0.00
17190.000 -i47.89 -147.84 -9.47 ~-9.,37 -0.00 0.00
‘ 17200.000 ~148.37  -148.31 -10.3p ~10.20 -0.00 0.06
‘.7205.000 °1‘08063 "148056 ‘10.72 . ‘10.62 ‘0.00 ' 0.0()
17210.000 -148.89 -148.83 -11.12 -11.03 -0.00 0.00
17215.000 “149017 -149.10 ‘11053 -11-43 -0000 OQOU
17220.000 =149.45 ~-149.38 ~11.94 -11.84 -0.00 0.00
17225.000 -149.75 -149.68 -12.34 -12.24 -0.00 0.00
17230.000 -150.06 -149.99 -12.74 ~-12.64 -0.00 0.00
17235.000 -150.39 -150.31 -13.13 -13.04 -0.00 0.00
172‘00000 ‘150.73 ‘150065 ‘13.52 ’13043 -0000 0000
17245.000 -151.09 -151.01 -13.91 -13.82 -0.00 0.00
17250.000 -151.47 -151.38 -14.20 -14,21 ~0.00 0.00
17255.000 -151.87 -151.78 ~-14.68 ~14.59 -0.00 0.00
17260.000 -152.29 -152.19 -15.06 -14.97 -0.00 0.00
17265.000 ~-152.74 -152.63 ~-15.43 ~15.34 -0.00 0.00
17270.000 -153,21 -153.10 ~-15.80 =15.72 -0.00 0.00
17275.000 -153.72 -153.59 -16.17 -16.08 -0.00 0.00
17280.000 -154.25 ~-154,.12 -16.53 ~16.44 -0.00 0.00
17285.000 -154.83 -154.69 -16.88 -16.80 -0.00 0.00
17290.000 -155.45 -155.30 -17.23 -17.15 -0.00 0.00
17295.000 -156.,12 -155.95 -17.57 ~17.49 -0.00 0.00
17300.000 -156.85 -156.66 -17.90 -17.82 -0.00 0.00
17305.000 ~-157.65 -157.45 -18.21 -18.14 -0.00 0.00
17310.000 -159.36 -158.32 ~18.77 -18.44 -0.00 0.00
17315.000 -159.82 -159.83 -18.77 -18.76 ~0.00 0.00
17320.000 -159.82 -159.82 -18.79 . -18.78 -0.00 0.00



TABLE 9-xVI1]

TIME FROM
LIFTOFF
(SEC)
17324.017

DS5-15481-1
3
COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - PREIGNITION SEQUENCE INITIATION

TO J-2 CUTOFF (FPR NOMINAL TRAJECTORY)
(CONT INUED)

COMMANDED ACTUAL COMMANDED

ACTUAL COMMANDED
PITCH PITCH YAW YAW ROLL
(DEG) (DEG) (DEG) (DEG) (DEG)
-159.83 -159.83 -18.79 ~18.79 -0.00

ACTUAL

ROLL
(DEG)
0.00



TABLE 9-xXviI]

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
168650,000
16655.000
16660.000
16665.000
16670.000
16675000
16680.000
16685.000
16690.000
16695.000
16700.000
16705.000
16710.000
16715.000
16720.000
16725.000
16730.000
16735.000
167460.000
16745.000

MACH
NUMBE

9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9.69
9,69
9.69
9.69
9.69
9.69
9.70
9.70
9.70
9.70
9.70
9.70
9.70
9.70
$.70
9.70
9.70
9.70
9.70
9.70

9.70 -

9.70
9.70
9.70
9.70
9.70
9.70
9.70
9.70

D5-15481-1

MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
~ PREIGNITION SEQUENCE INITIATION 10 J-2
CUTOFF (FpRr NOMINAL TRAJECTORY)

. s

RELATIVE FLIGHT- ANGLE OF NORMAL
R PATH ANGLE ATTACK FORCE ANGLE
(DEGREES) ({DEGREES) (DEGREES)
'00029 3.87 88-
~0.029 3.87 88.
"0.029 3.87 88
-00029 3.87 89.
-0.028 3.87 89.
-0.028 3.87 89,
"00028 3.87 89,
-00028 3087 89,
-0.028 3.87 90.
-0.027 3.87 90.
~0.027 3.87 S0.
-0.027 3.87 90.
=0.027 3.87 90.
~-0.026 3.87 90.
’00026 3007 91.
-0.026 3.87 9l.
-0.026 3.87 91.
-0.026 3.87 91,
-0.025 3.87 91.
"00025 3.87 92.
"00025 3.87 920
-0.025 3.87 92.
-0.024 3.87 92.
'00024 3.87 920
'-0.024 3-87 920
‘0002’0 3087 93-
‘0002‘ 3.87 93.
"00023 3.87 93.
"0Q023 3.87 93.
"'0.023 3.87 93Q
-0.023 3.87 94,
e -0.022 3.87 V4,
-0.022 3.87 94.
-0.022 3.87 34,
-0.022 3.88 G4,
"00021 3088 %,
-0.021 3.88 95.
-0.021 3.88 95.
"00021 3.88 95,
~0.021 3.88 95.

9-65
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’

TABLE 9-xVIII MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
=~ PREIGNITION SEQUENCE INITIATION TO y-2
CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT INUED)
TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE
({SEC) (DEGREES) {DEGREES) {DEGREES)
16765.000 9.71 -0.020 3.88 96.
16775.000 9.71 -0.019 3.88 6.
16780.000 9.71 , -0.019 3.89 96.
16785.000 9.71 -0.019 3.89 97.
16790.000 9.71 -0.018 3.89 97.
16805.000 9.71 -0.018 3.89 97.
@ 6815.000 9.71 ~0.017 3.89 98.
16820.000 9.71 -0.017 3.90 98.
16825.000 9.71 -0.017 3.90 98.
16835.000 9.71 ~0.016 3,90 98.
16840.000 9.71 -0.016 3.90 99.
16845.000 9.71 -0.016 3.90 99,
16855.000 9.71 -0.015 3.91 99.
16860.000 9.71 -0.015 3.91 99.
16865.000 9.72 -0.015 3.91 99,
16875.000 9.72 -0.014 3.91 100,
16880.000 9.72 ~-0.014 3.91 : 100,
16885.000 9.72 -0.014 3.92 100.
16890.000 9.72 -0.013 3.92 100.
16895.000 9.72 -0.013 3.92 100.
16900.000 .72 -0.013 3.92 101.
16905.000 9.72 -0.013 3.92 101.
16910.000 9.72 -0.012 3.92 iol.
16930.000 9.72 -0.011 3.93 102.
169350000 9.72 '0.0[1 3.093 102.
16940.000 9.72 -0.011 3.94 102.

16945.000 9.72 -0.010 3.94 102.



_f\
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TABLE 9-xviII]

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
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

MACH NUMBER, RELATIVE FLIGHT~PATH ANGLE,
ANGLE OF ATTACK, AND NORMAL FORCE ANGLE

e

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE
(DEGREES) (DEGREES) {DEGREES)

9.73 ‘0.010 3.9‘ 1020
9.73 ’00010 3.9‘ 102.
9073 "0.0[0 3.95 1030
9.73 -0.009 3.95 103,
9.73 ‘0.009 3.95 1030
9.73 -0.009 3.95 103,
9.73 -0.008 3.95 103,
9.73 -0.008 3.96 103,
9.73 -0,008 3.96 104,
9. 73 -00008 3096 1040
9073 ‘00007 3. 96 10’0.
907‘ ‘00009 3.97 10‘0.
9.74 ~-0.009 3.97 104,
9.7‘ ‘00009 3.97 10‘0.
9.7‘ “00009 3.97 10‘0.
9.17 ‘000!8 3.82 IOSo
9079 ‘00025 3062 1060
9.80 ‘00028 3¢55 106.
9.84 ~0.032 2.02 -17.
9.90 -0.010 225 ~64,
9095 0001‘ 2025 "'"72.
10.00 0,043 2.31 -82,
10.06 0.076 241 -91.
10.11 0.113 2.59 -Q0o,
10 .18 U.1i55 2.86 -106.
10.22 0.202 3.17 -112.
10.27 0.253 3.49 -117.
10.33 0.310 3.84 =121,
10.38 0.370 4.19 ~124,
10.43 00‘36 4.55 ‘127¢
10.48 0.506 %.92 -129.
10.54 0.582 5.29 -131.
10.59 0.662 5.66 =133,
10.64 0.746 6.03 -134,
10.69 0.836 6.40 -135,
10.74 0.930 6.77 -1317.
10.79 1.030 Toelb -138.
10.83 le134 7.50 -139,
10.88 1.242 7.87 ~140,
10.89 1.263 7.93

“140.
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TABLE 9-xvII] MACH NUMBER, RELATIVE FLIGHT-PATH ANGLE,

TIME FROM
LIFTOFF
(SEC)
17324.017

ANGLE OF ATTACK, AND NORMAL FORCE ANGLE
=~ PREIGNITION SEQUENCE INITIATION TO 4-2
CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT INUED)
MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE
(DEGREES) {DEGREES) (DEGREES)
11.49 8.603 17.43 180.
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TABLE 9-Xx1Ix DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AERODYNAMIC HEATING INDICATOR
~ PREIGNITION SEQUENCE INITIATION TO 4-2
CUTOFF (FPR NOMINAL TRAJECTORY)

TIME FROM DYNAMIC DYNAMIC PRESSURE AERODYNAMIC
LIFTOFF PRESSURE TIMES ALPHA HEATING INDICATOR
{SEC) (LBS/({FT)sQ) (LBS*DEG/(FT)SQ) (FT*LBS/RAD*(FT)SQ)
16550.000 0.0 O. 46729021.
16555.000 0.0 0. 46729021,
16560.000 0.0 0. 46729021,
16565.000 0.0 O. 46729021,
16570.000 0.0 0. 46729021,
16575.000 0.0 O. - 46729021,
16580.000 0.0 0. 46729021,
16585.000 0.0 0. 46729021,
16590.000 0.0 O. 46729021,
16595.000 0.0 0. 46729021,
16600.000 0.0 0. 46729021,
16605.000 0.0 0. 46729021,
16610.000 0.0 0. 46729021.
16615.000 0.0 O. 46729021,
. 16620.000 0.0 0. 46729021,
16625.000 0.0 O. 46729021.
16630.000 0.0 0. 46729021,
16635,000 0.0 0. 46729021.
16640.000 0.0 0. 46729021,
16645,000 0.0 0. 46729021,
16650.000 0.0 O. 46729021,
16655.000 0.0 O. 46729021.
16660.000 0.0 0. 46729021,
16665.000 0.0 0. T 46729021,
16670.000 0.0 0. 46729021.
16675.000 C.0 0. 46729021,
16680.000 0.0 O. 46729021,
16685.000 0.0 0. 46729021.
16690.000 0.0 0. 46729021.
16695.000 0.0 0. 46729021.
16700.000 0.0 _ 0. 46729021,
16705.000 0.0 . _ O. 46729021.
16710.000 0.0 0. 46729021.
16715.000 0.0 0. 46729021.
16720.000 0.0 0. 46729021.
16725.000 0.0 0. 46729021.
16730.000 0.0 0. 46729021,
16735.000 0.0 O. 46729021,
16740.000 0.0 . 0. . 46729021,
16745.000 0.0 0. 46729021.



TABLE 9-XxIX

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

AN
16870.500

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

D5-15481-1

i,

|

DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AERODYNAMIC HEATING INDICATOR
- PREIGNITION SEQUENCE INITIATION TO J=2
CUTOFF (FPR NOMINAL TRAJECTORY)

(CONT INUED)

DYNAMIC DYNAMIC PRESSURE AERODYNAMIC
PRESSURE TIMES ALPHA HEATING INDICATOR
(LBS/(FT)SQ) (LBS*DEG/(FT)SQ) (FT*LBS/RAD*(FT)SQ)
0.0 0. 46729021,
0.0 O. 46729021.
0.0 O. 46729021.
0.0 O. 46729021,
0.0 O. 46729021,
0.0 0. 46729021.
0.0 0. 46729021.
0.0 0. 46729021,
0.0 0. 46729021,
0.0 O. 46729021,
0.0 0. 46729021.
0.0 0. 46729021,
0.0 O. 46729021.
0.0 0. 46729021,
0.0 0. 46729021,
0.0 O. 46729021.
0.0 O. 46729021,
0.0 0. 46729021.
0.0 0. 46729021.
0.0 0. 46729021,
0.0 O. 46729021.
0.0 0. 46129021,
0.0 0. 46729021,
0.0 O. 46729021,
0.0 0. 46729021,
0.0 0. 46729021.
0.0 0. 46729021.
0.0 0. 46729021.
0.0 0. 46729021,
0.0 0. 46729021,
0.0 O. 46729021.
0.0 0. 46729021.
0.0 O. 46729021,
0.0 0. 46729021.
0.0 0. 46729021.
0.0 0. 46729021.
0.0 0, 46729021,
0.0 0. 46729021.
0.0 0. 46729021,



D5-15481~1

. TABLE 9-x1x DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES

(CONT INUED )

TIME FROM DYNAMIC DYNAMIC PRESSURE AERODYNAMIC

LIFTOFF PRESSURE TIMES ALPHA HEATING INDICATOR
(SEC) (LBS/(FT)$Q) (LBS#DEG/(FT)SQ)  (FTeLBS/RAD®(FT)s5q)

16950.000 0.0 0. 46729021,
16955.000 0.0 0. 46729021,
16960.000 0.0 0. 46729021,
16965.000 0.0 0. 46729021,
16970.000 0.0 0. . 46729021.
16975.000 0.0 0. 46729021,
16980.000 0.0 0. 46729021,
16985.000 0.0 0. 46729021.
16990.000 0.0 0. 46729021.
16995.000 0.0 0. 46729021,
17000.000 0.0 0. 46729021.
17005.000 0.0 0. 46729021,
17010.000 0.0 0. 46729021.
‘ 17010.000 0.0 0. 46729021.
17010.000 0.0 0. 46729021.
17012.600 0.0 0. 46729021.
17015.000 0.0 0. 46729021.
17016.000 0.0 0. 46729021.
17020.000 0.0 0. 46729021,
17025.000 0.0 0. 46729021,
17030.000 0.0 0. 46729021,
17035.000 0.0 0. 46729021,
17040.000 0.0 0. 46729021.
17065.000 0.0 0. 46729021 .
17050.000 0.0 0. 46729021.
17055.000 0.0 | 0. 46729021.
17060.000 0.0 0. 4672902] .
17065.000 0.0 0. 46729021.
17070.000 0.0 0. 46729021.
17075.000 0.0 0. 46729021.
17080.000 0.0 0. 46729021.
17085.000 0.0 0. 46729021,
17090.000 0.0 0. 46729021,
17095.000 0.0 0. 46729021 .
17100.000 0.0 0. 46729021,
17105.000 0.0 0. 46729021,
17110.000 0.0 0. 46729021.
17115.000 0.0 0. 4672902] .
17120.000 0.0 0. ) 46729021,
~‘17120.910 0.0 0. 46729021.



TABLE 9-X1X

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
17185.000
17190.000
17195.000
17200.000
17205.000
17210.000
17215.000
17220.000
17225.000
17230.000
17235.000
17240.000
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
1731s5.000
17320.000

DYNAMIC
PRESSURE
(LBS/(FT)SQ)

0.0

05-15481-1

DYNAMIC PRESSURE
TIMES ALPHA
(LBS*DEG/(FT)SQ)

IC PRESSURE TIMES

HEATING

INDICATOR

INITIATION TO y-2

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
o.
0.

AERODYNAMIC

46729021,
46729021.
46729021,
46729021.
46729021,
46729021,
46729021,
46729021.
46729021,
46729021,
46729021.
46729021,
46729021.
46729021,
46729021.
46729021,
46729021,
46729021.
46729021,
46729021,
46729021,
©6729021.
46729021,
46729021.
46729021,
46729021,
46729021,
46729021,
46729021,
46729021,
46729021,
46729021,
46729021.
46729021.
46729021,
46729021.
46729021,
46729021.
46729021,
46729021,

HEATING INDICATOR
(FT*LBS/RAD*(FT)SQ)



D5-15481-1
‘ i
TABLE 9-x]x DYNAMIC PRESSURE, DYNAMIC PRESSURE TIMES
ALPHA, AND AERODYNAMIC HEATING INDICATOR

=~ PREIGNITION SEQUENCE INITIATION TQ J=-2
CUTDFF (FpPRr NOMINAL TRAJECTORY)

(CONTINUED)
TIME FROM OYNAMIC DYNAMIC PRESSURE AERODYNAMIC
LIFTOFF PRESSURE TIMES ALPHA HEATING INDICATOR
(SEC) (LBS/(FT)sQ) (LBS*DEG/(FT)SQ) (FT*LBS/RAD*(FT)SQ)-
17324.017 0.0 0. 46729021.



TABLE 9-xx

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
16720.000
16725.000
16730.000
16735,000
16740.000
16745,000

NORMAL FORCE,

AND GEOCENTRIC
INITIATION 1O J

NORMAL

FORCE

(POUNDS) {
o.
0.
0.
0.
0.
0.
0.
0.
O.
O.
0.
O.
C.
0.
0.
Oe
0.
0.
O.
0.
O.
O.
0.
O.
O.
C.
O.
O.
0.
0.
0.
0.
0.
O.
O.
0.
o.
0.
0.

D5-15481-1

AXTAL FORCE,
LATITUDE - p
=2 CUTOFF (F

AXIAL

FORCE

POUNDS)
0.
0.
O.
0.
0.
0.
O.
O.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
O.
O.
0.
0.
Oe
o.
0.
O.
0.
0.
o.
0.
O.
0.
0.
O.
0.
O.
0.
0.
O.
O.

GEOCENTRIC RADUS,
REIGNITION SEQUENCE
PR NOMINAL TRAJECTORY)

GEDCENTRIC
RADIUS
(METERS)
6580629,
6580611,
6580592,
6580574,
6580555,
6580537,
6580519,
6580501,
6580483,
6580466.

. 6580448,

6580413),
65804113,
658039¢,
6580379,
6580363,
6580346,
6580329,
6580313,
6580297,
6580280,
6580265,
6580249,
6580233,
6580217,
6580202.
6580187,
6580172,
6580157,
6580142,
6580127.
6580113,
65800938,
6580084,
6580070.
6580056,
6580042,
6580029,
6580015,
6580002,

GEOCENTRIC
LATITUDE
(DEGREES)

312.402
32.422
32.440
32.456
32.472
32.486
32.499
32.510
32.521
32.530
32.5138
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
32.500
32.487
32.473
32.458
32.44])
32.424
32.404
32.384
32.362
32.339
32.315
32.290
32.2613
32.235
32.206



TABLE 9-xx

TIME FROM
LIFTOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
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

NORMAL FORCE,

AND GEOCENTRIC
INITIATION TO

{CONT INUED)

NORMAL
FORCE
(POUNDS)
0.
O.
Oe
Oe
0.
O.
O.
O.
0.
O.
O.
0.
O.
O.
0.
O.
o.
o.
o.
0.
.
0.
O.
0.
O.
0.
0.
0.
O.
0.
0.
0.
0.
0.
O.
0.
0.
0.

05-15481-1

AXTAL
FORCE
(POUNDS)
0.
o.
0.
0.
O.
O.
0.
O.
O.
0.
0.
0.
0.
0.
O.
O.
O.
O.
O.
0.
O.
0.
O.
0.
O.
(VR
O.
0.
0.
O.
O.
0.
0.
0.
O.
0.
O.
O.
0.
0.

AXIAL FORCE, GEQ
LATITUDE - PRE]
J-2 CUTOFF (FpR

GEOCENTRIC
RADIUS
(METERS)
6579594,
6579588.
6579581,
6579575,
6579569,

6579563,

6579558,
6579553,
6579547,
6579542,
6579538,
6579532,
6579527,
6579527,
6579527,
6579522,
6579515,
6579512,
6579495,
6579481.
6579482,
6579501.
6579540,
6579603,
6579693,
6579813,
6579967,
6580159.
6580392,
6580670.
6580996,
6581375,
6581811,
6582307,
6582868.
6583497,
6584200,
6584979,
6585841,
6586007,

CENTRIC RADIUS,
GNITION SEQUENCE
NOMINAL TRAJECTORY)

GEOCENTRIC
LATITUDE
(DEGREES)

29.960
29.881
29.801
29.720
29.637
29.55¢4
29.469
29.384
29.297
29.209
29.121
29.031
28.940
28.940
28.940
28.892
28.848
28.829
28.754
28.659
28.562
28.464
28.364
28.262
28.159
28.054
27.948
27.840
27.730
27.619
2T.506
27.392
27.276
27.158
27.039
26.918
26.795
26.671
26.545
26.522



DS-15481-1

TABLE 9-xx NORMAL FORCE, AXTAL FORCE, GEOCENTRIC RAD1luUS,
AND GEOCENTRIC LATITUDE - PREIGNITION SEQUENCE
INITIAYION TO J-2 CUTOFF (FpRr NOMINAL TRAJECTORY)
(CONT INUED)
TIME FROM NORMAL AXIAL GENCENTRIC GEDCENTRIC
LIFTOFF FORCE FORCE RADIUS LATITUDE
{SEC) (POUNDS) (POUNDS) (METERS) (DEGREFS)
16750.000 0. 0. 6579989, 32.175
16755.000 0. O. 6579976, 32.143
16760.000 0. 0. 6579963, 32.110
16765.000 O. O. 6579950, 32.076
16770.000 0. 0. 6579938, 32.041
16775.000 0. O. 6579925, 32.004
16780.000 O. O. 6579913, 31.966
16785.000 0. 0. 6579901, 31.927
16790.000 O. O. 6579889, 31.886
16795.000 0. 0. 6579877. 31.844
16800.000 O. 0. 6579866. 31.802
16805.000 0. 0. 6579854, 31.757
16810.000 0. O. 6579843, 31.712
16815.000 0. 0. 6579832, 31.665
. 16820.000 O 0. 6579821. 3l1.618
16825.000 O. 0. 6579810. 31.569
16830.000 O. G, 6579800, 31.518
16835.000 O. C. 6579789. 31.467
16840.000 O. 0. 6579779, 31.414
16845.000 0. O. 6579769. 31.360
16850.000 - 0. O. 6579759, 31.305
16855.000 0. 0. 6579749, 31.249
16860.000 O. 0. 6579739, 31.192
16865.000 0. 0. 6579730. 31.133
16870.000 O. 0. 6579720. 31.0713
16875.000 0. O. 6579711. 31.012
16880.000 O. 0. 6579702, 30.950
16885.000 0. 0. 6579693, 30.887
16890.000 O. 0. 6579685, 30.822
16895.000 0. 0. 6579676, 30.757
16900.000 0. G. 6579668, 30.690
16905.000 O. 0. 6579660. 30.622
16910.000 O. 0. 6579652, 30.553
16915.000 0. 0. 6579644, 30.483
16920.000 O. 0. 6579636, 30.412
16925.000 0. o. 6579629, 30.339
16930.000 0. 0. 6579622, 30.266
- 16935,.000 B ¢ IS 0. 6579614, 30.191
16940.000 0. 0. 6579607, 30.115
. 16945.000 O. 0. 6579601, 30.038



TABLE 9-xx

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
17185.000
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
172715.000
17280.000
17285.000
17290.000
17295.000
17300.000
17305.000
17310.000
17315.000
17320.000

INITIATION 10
(CONT INUED)

NORMAL

FORCE

(POUNDS )
0.
o.
0.
O.
O.
0.
0.
0.
0.
O.
0.
0.
O.
O.
Oo
O.
O.
Oe
0.
O.
0.
o.
0.
O.
0.
0.
O.
0.
0.
O.
0.
0.
0.
0.
0.
O.
O.
OC
o‘
0.

J=2 CUTODFF

AXTAL
FORCE
{POUNDS )

0.
O.
0.
0.
0.
O.
O
O.
0.
0.
0.
O.
0.
O.
O.
0.
0.
0.
O.
0.
0.
c.
0.
O.
0.
Ue
0.
o.
0.
0.
O.
0.

0.
O.
0.
0.
0.
O.
0.

GEOCENTRIC RADIUS,
REIGNITION SEQUENCE

GEOCENTRIC
RADIUS
(METERS)
6586787,
6587820,
6588943,
6590161.
6591476,
6592894,
6594418,
6596052,
6597801,
6599669,
6601659,
6603776.
6606024,
6608408,
6610932,
6613601,
6616419,
6619390,
6622518,
6625809,
66292617,
6632897,
6636702,
6640688,
6644859,
6649220,
6653775,
6658529,
6663486,
6668651,
6674028,
6679622,
6685436,
6691475S.
6697743,
6704243,
6710980,
6717955,
6725170,
6732626.

(FPR NOMINAL TRAJECTORY)

GEOCENTRIC
LATITUDE
(DEGREES)

26,418
26,289
26.159
26,027
25.893
25.758
25.621
25.483
25.343
25.202
25.059
24.915
24.769
24.622
24,473
. 24.323
24,172
24.018
23.864
23.708
23.551
23.392
23,232
23,071
22.908
22.744
22.578
22.4]2
22,244
22.074
21.904
21.732
21.559
21.385
21.210
21.034
20.856
20.677
20.498
204317



TABLE 9-xx

TIME FROM
LIFTOFF
(SEC)
17324.017

DS-15481-1

K
NORMAL FORCE, AXTAL FORCE, GEOCENTRIC RADIUS,
AND GEDCENTRIC LATITUDE - PREIGNITION SEQUENCE

INITIATION 70 J=2 CUTOFF (FpPR NOMINAL TRAJECTORY)
(CONTINUED)

NORMAL AXTAL GEOCENTRIC GEOCENTRIC

FORCE FORCE RADIUS LATITUDE

(POUNDS) {PDUNDS) (METERS) (DEGREES)
0. 0. 6738796, 20.171

Vel
i

79



DS-15481-1

. TABLE 9-xx] VEHICLE POSITION COORDINATES - PREIGNITION

SEQUENCE INITIATION TO J=-2 CUTOFF (FpR
NOMINAL TRAJECTORY)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13,

TIME FROM
LIFTOFF X Y Zz

(SEC) (METERS) (METERS) (METERS)
16550.000 6089429, 78903, 2493453,
16555.000 6074548, 79829, 2529413,
16560.000 6059454, 807513, 2565285,
16565.000 6044148, 81675, 2601067.
16570.000 6028631. 82593, 2636758,
16575.000 6012903, 83510, 2672357,
16580.000 5996965, 84423, 2707862,
16585.000 5980817, 85334, 2743273,
16590.000 5964459, 86243, 27178588,
16595.000 5947893, 87148, 2813805,
16600.000 5931119. 88051. 2848924,
16605.000 5914138, 88951. 2883944,
16610.000 5896950. 89849. 2918862,
: 16615.000 5879555, 90743, 2953678,
. 16620.000 5861955, 91635. 2988392,
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 S674773. 100387, 3329575,
16675.000 5654958, 101246, 3363072,
16680.000 5634940, 102100. 3396452,
16685.000 5614724, 102952, 34297113,
16690.000 5594312, -103801. 3462854,
16695.000 5573705, 104646. 3495874,
16700.000 5552902, 105488. 3528771.
16705.000 5531905, 106326. 3561545,
16710.000 5510714. 107161, 3594195,
l6715.000 5489331, 107993, 3626719.
16720.000 5467756, 108821. 3659116,
16725.000 5445989, 109645, 3691385.
- 16730.000 5424032, 110466. 3723525,
16735,000 5401884, 111284, 3755534,
16740.000 53795438, 112098. 3787412,
16745.000 5357024. 11290s. 3819158,



05-15481~1

TABLE 9-xx1]

VEHICLE POSITION COORDINATES - PREIGNITION

SEQUENCE INITIATION 10 J-2 CUTOFF (FPR

NOMINAL TRAJECTORY)‘

(CONT INUED)

POSITION COORDINATES N
APOLLO STANDARD COORDINATE SYSTEM NO. 13,
TIME FROM
LIFTOFF X Y b4
(SEC) (METERS) (METERS) (METERS)

16750.000 53343]2, 113715, 3850770,
16755.000 5311414, 114518, 3882248,
16760.000 5288329, 115318, 3913590,
16765.000 5265060, 116113, 3944794,
16770.000 5241607, 116905, 3975861,
16775.000 5217969, 117693, 4006789,
16780.000 5194150, 118478. 4037577,
16785.000 5170148, 119258, 4068223,
16790.000 5145966, 1200135, 4098727.
16795 ,.000 5121604, 120808. 412908s8.
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 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. 4510284,
16865.000 4762107. i3i20s, 4538499,
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, 13609]. 4731709,
16905.000 4541851. 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,
16935000 4369952, "140760. 4916811,
16940.000 4340761. 141409, 4942574,
16945 ,000 4311417, 142053, 4968163,



TABLE 9-xx]

TIME FROM
LIFYOFF
(SEC)
16950.000
16955.000
16960.000
16965.000
16970.000
16975.000
16980.000
16985.000
16990.000
16995.000
17000.000
17005.000
17010.000
17010.000
17010.000
17012.600
17015.000
17016.000
17020.000
17025.000
17030.000
17035.000
17040.000
17045.000
27050.000
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
7120.000
1T120.91¢9

NOMINAL TR
)

POSITION COORDINATES IN

APOLLO sTAN

X
(METERS)
4281923,
4252278,
4222484,
4192543,
4162455,
4132220,
4101841,
4071319,
4040653,
4009846,
3978899,
3947805,
3916561.
3916561,
3916561,
39002137,
3885098,
3878770,
38531336,
3821281,
37889134,
3756294,
3723360,
36901132,
3656608,
3622788,
3588671,
3554256,
3519542,
3484529,
3449216,
3413601.
3377684,
3341463,
3304939,
3268109,
3230973,
3193530,
3155778,
3148876.

Y
(METERS)
142692,
143327,
143957,
144582,
145203,
145818,
146429,
147035,
147637,
148233,
148824,
149411,
149993,
149993,
149993,
150294,
150571,
150686,
151147,
151729,
152316,
152906.
153498,
154092,
154685,
155277,
155866,
156450.
157028.
157598,
158160.
158711,
159249,
159774,
160283,
160775.
161248,
161700,
162130,
162206,

DARD COORDINATE SYSTEM NO.

13.

b4
(METERS)
4993579,
5018821,
5043887,
5068776,
5093488,
5118022,
5142377,
5166552,
5190546,
5214359,
5237989,
5261440,
5284716,
5284716,
5284716,
5296 760.
5307859,
5312477,
5330920,
535391],
5376836,
5399695,
5422488,
5445214,
5467874,
5490468,
5512995,
5535456,
5557852,
5580182,
5602447,
5624646,
5646780,
5668850,
5690856,
5712797,
5734675,
5756490,
5778242,
5782193,



05-15481-1

TABLE 9-xx1| VEHICLE POSITION COORDINATES - PREIGNITION

SEQUENCE INITIATION T0 J-2 CUTOFF (FPR

NOMINAL TRAJECTQRY)

(CONT INUED) ‘

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13,
TIME FROM
LIFTOFF X Y Z
(SEC) (METERS) (METERS) (METERS)

17125.000 3117724, 162536, 5799926,
17130.000 3079383, 162921}, 56821531,
17135.000 3040754, 163284, 5843058.
17140.000 3001835, 163623, 5864506,
17145.000 2962627, 163937, 5885875.
17150.000 2923128, 164224, 5907166,
17155.000 2883337, 164482, 5928378,
17160.000 2843254, 164708, 5949512,
17165.000 28028177, 164901. 5970567,
17170.000 2762206, 165058, 5991544,
17175.000 2721239, 165178, 6012443,
17180.000 2679976, 165258, 6033264,
17185.000 2638416, 165296, 6054006,
17190.000 2596556, 165290, 6074672,
17195.000 2554397, 165238, 6095259,
17200.000 2511937, 165137, 6115769,
17205.000 2469173, 164984, 6136201.
17210.000 2426106, 164779, 6156556,
17215.000 23827133, 164517, 6176833,
17220.000 2339054, 164196, 6197033,
17225.000 2295065, 163815, 6217156,
17230.000 2250766. 163370, 6237201.
17235.000 2206155, 162859, 6257170.
17240.000 2161230. 162278, 6277061.
17245.000 2115989, 161627, 6296874,
17250.000 2070430, 160900, 6316610.
17255.000 2024549, 160096, 6336268,
17260.000 1978347, 159212, 6355848,
17265.000 1931818. 158244, 6375350,
17270.000 1884962, 157191. 6394773,
17275.000 18377175, 156047, 64l4alle6.
17280.000 1790254, 154811, 6433380,
17285.000 1742396, 153480. 6452562,
17290.000 1694198, 152049, 6471663,
17295.000 1645655, 150516, 6490680.
17300.000 1596766. 148876. 6509613,
17305.000 1547524, 147128, 6528459,
17310.000 1497926, ‘145267, 6547216.
17315,.000 1447966. 143288. 6565880,
17320.000 1397639, 141190, 6584446,



. TABLE 9-xx]

TIME FROM
LIFTOFF
(SEC)
17324.017

PR

05-15481~1

VEHICLE POSITION COORDINATES - PREIGNITION
SEQUENCE INITIATION TO J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)

(CONTINUED)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13,

X Y A
(METERS) (METERS) ' (METERS)
1356940. 139416, 6599292,



D5-15481-1

TABLE 9-xX11 VEHICLE VELOCITY COMPONENTS - PREIGNITION
SEQUENCE INITIATION TO J=2 CUTOFF (FPR
NOMINAL TRAJECTORY)

: VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13,

TIME FROM
LIFTOFF x0orv YDOT ZoorT

(SEC) (M/SEC) (M/SEC) {M/SEC)
16550.000 -2954.99 185.51 7200.81
16555.000 -2997.54 185,02 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 -3208.66 182.46 7091.64
16585.000 -3250.56 181.93 7072.57
16590.000 -3292.34 181.39 7053.25
16595.000 -3334.01 180.85 71033,69
16600.000 -3375.5¢% 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
l6665.000 -3304.51 172.60 6734,.33
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 -4101.99 169.36 6616.11
16695.000 -4141.07 168.69 6591.77
16700.000 -4179,99 168.02 6567.20
16705.000 -4218.78 167.34 6542.40
16710.000 -4257.41 166.66 6517.37
16715.000 -4295,90 165.97 6492.12
16720.000 ~4334.24 165,28 6466.63
16725.000 ~4372.43 164.58 6440.92
16730.000 -4410.46 163.87 6414,.99
. 16735,000 ~4448,34 163.16 6388.83
‘ 16740.000 -4486.07 152.44 6362.44
16745.000 -4523.64 loel.71 6335.84

9-85



D5-15481~1

@ |
TABLE 9-xx1] VEHICLE VELOC]TY COMPONENTS - PREIGNITION
SEQUENCE INITIATION 7O J-2 CUTOFF (FPR

NOMINAL TRAJECTORY)
(CONT INUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X0OT YOOT 00T

(SEC) (M/SEC) (M/SEC) (M/SEC)
16750.000 -4561.05 160.99 6309.01
16760.000 -4635.39 159.51 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
16780.000 ~4782.13 156,49 6143, 44
16785.000 -4818.41 155,72 6115.08
16790.000 ~4854,5] 154.95 6086.52
16795,.000 ~4890.44 154,17 6057.74
16800.000 -4926.21 153.38 6028.75
16805.000 ~4961.80 152.59 5999, 54
. 16810.000 ~4997,22 151.79 5970.13
16815.000 -5032.46 150,99 5940.51
16820.000 -5067.53 150.18 5910.68
16825.000 ~5102.42 149.37 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 5696.13
16860.000 ~5341.62 143.54% 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 $536.88
16885.000 ~5506.90 139.22 5504.45
16890.000 ~5539,139 138.3¢ 5471.82
16895.000 -5571.68 137.45 5439,00
16900.000 ~5603.79 136,56 5406.00
16905.000 ~5635.70 135.67 5372.81
16910.000 ~5667.42 134.77 5339,43
16915.000 -5698.94 133.87 5305.86
16920.000 -5730.26 132,96 5272.11
16925.000 -5761.38 132.05 5238.17
16930.000 -5792.30 131,13 5204.05
‘ 16935,000 -5823,02 130.21 5169.75
16940.000 -5853.53 129.28 5135,27
16945 ,000 -5883.84 128.35 5100.60



TABLE 9-xxp]

SEQUENCE INITIATION 1O J-2 CUTOFF (FPR
NOMINAL TRAJECTORY)
(CONT INUED)

VELOCIVY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM No, 13,

TIME FROM

LIFTOFF X007 Yoor 06T
(SEC) (M/SEC) (M/SEC) (M/SEC)
16950.000 ~5913,95 127.41 5065.76
16955,.000 -5943,85 126.47 5030.74
16960.000 ~5973.54 125.52 4995,54
16965.000 -6003,02 124,57 4960.17
16970.000 ~6032.29 123,62 4924,62
16975.000 -6061.35 122,66 4588.90
16980.000 -6090,20 121.69 4853,01
16985.000 ~6118.84 120.72 4816.95%
16990.000 -6147,.26 119,75 4780,72
16995000 -6175.47 118,77 4744,33
17000.000 -6203,.55 117.79 4707.82
17005.000 -6233,85 116.85 4672.74
b 714 17010.000 ~6263.94 115.90 4637.48
17010.000 ~6263.94 115.90 4637.48
17010.000 ~6263.94 115.90 4637.48
17012.600 ~6293.32 115.62 4627.89
17015.000 -6322.20 115.39 4620.20
17016.000 ~6334,24 115.30 4616,99
17020.000 -6382.05 115,62 4604.70
17030.000 ~6498,7] 117.73 4578.42
17035,000 -6557.35 118.3] 45565.17
17040.000 -6616_18 118.64 4551.9]
17050.000 -6734,35 118.56 4525.34
17055.000 ~6793.68 118.08 4512.10
17060.000 ~6853.16 117.32 498,88
17065.000 -6912.82 116,27 4485,69
17070.000 ~6972.64 114,91 4472,.55
17075.000 ~7032.64 113,26 4459, 44
17080.000 ~-7092.81 111.28 4446, 38
17085.000 -7153.17 109,00 4433,37
17090.000 ~7213.72 106.39 4%420.42
17095.00p -7274.46 103,45 4407.53
17100.000 ~7335.40 100.17 4394, 70
17105.000 -7396.54 96.55 4381.94
17110.000 -7457.90 92.58 4369, 25
; n 17115.000 -7519.47 88.26 4356.65
‘ 81 17120.000 -7581.27 83.57 " 4344.13
17120.9]1¢0 ~7592.54 82.68 4341,.86

Ne]
I
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TABLE 9~XX11

TIME From
LIFTOFF
(SEC)
17324.017

VEHICLE vy LoCiry CDMPONENTS - PRElGNlTION
SEQUENC lNITIATIDN 0 y-» CuTroF (FPR
NOMINAL RAJECTORY!

VELOCTITY COMPONENTS IN

APDLLD STANDARD COORDINATE SYSTEM NO.
Xoor Yoar
{M/SEC) (M/SEC)
~10162,.1 ~451.60



