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SECTION 7

TRAJECTORYDATA FROMLIFTOFF
THROUGHPARKING ORBIT

This section contains the computer-printed listings of the
AS-504 trajectory characteristics from liftoff through three
revolutions in parking orbit. Trajectory data are presented
for launch azimuths of 72, 81, 90, 99, and 108 degrees. Be-
cause the insertion boost and parking-orbit coast character-
istics associated with each launch azimuth do not change
when TLI boost targeting changes, the five-azimuth spectrum
of insertion boost and parking-orbit coast phase data is
presented only once. Each of the S-IVB-second-burn TLI
boost simulations presented in Sections 9 and 10 originates
from a preignition (tB6) position in one of these five parking
orbits.

The trajectory data are grouped according to launch azimuths
as follows:

Launch Azimuth Tables

72 °

81 °

90 °

99 °

108 °

7-I through 7-IX

7-X through 7-XVIII

7-XIX through 7-XXVII

7-XXVIII through 7-XXXVI

7-XXXVII through 7-XLV

The tables provide vehicle and trajectory data as functions

of flight time. Data are provided at significant event times

and at 5-second intervals from liftoff to 660 seconds, at

10-second intervals from 660 seconds to 800 seconds, and at

100-second intervals from 800 seconds to 16,550 seconds (the

end of three revolutions in parking orbit). The significant

event times are summarized in Tables l-I, 3-II, and 5-II.

The table contents are as follows:

a. Tables 7-I, 7-X, 7-XIX, 7-XXVIII, and 7-XXXVII contain

vehicle weight, total thrust, altitude above the geoid,

and the surface range from Cape Kennedy to the geodetic

sub-vehicle position. Weight and thrust are given in

pounds, altitude is given in meters, and surface range

is given in nautical miles.

Do Tables 7-II, 7-XI, 7-XX, 7-XXIX, and 7-XXXVIII contain

inertial velocity, relative velocity, inertial acceler-

ation, and gravitational acceleration. Inertial velocity

is velocity measured in an earth-centered coordinate

system with space-fixed orientation. Relative velocity

is velocity measured in a rotating, earth-fixed coordinate
system. The inertial acceleration is the magnitude of the
vector sum of the propulsive, aerodynamic, and earth-

7-1
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(Continued)

gravity induced accelerations on the vehicle. Gravi-

tational acceleration is the magnitude of the earth's

gravitational acceleration. Velocity data are given in

meters_second and acceleration data are given in meters/
second _.

Tables 7-III, 7-XII, 7-XXI, 7-XXX, and 7-XXXIX contain

inertial flight-path angle, inertial heading (azimuth),

geodetic latitude, and longitude. The inertial flight-

path angle is the angle between the inertial velocity

vector and a plane perpendicular to the vehicle radius

vector. The inertial path angle is positive when the

velocity vector points away from the center of the earth.

The inertial heading is the angle between the projection

of the inertial velocity vector on a plane perpendicular

to the vehicle radius vector and a plane containing the

earth spin axis and the vehicle radius vector. Inertial

heading is positive when measured east from the local

direction of north. Geodetic latitude is positive in

the northern hemisphere, and longitude is positive east

of the prime meridian. All of these parameters are

given in degrees.

Tables 7-IV, 7-XIII, 7-XXII, 7-XXXI, and 7-XL contain

the guidance-commanded pitch, yaw, and roll attitude

angles and the actual vehicle pitch, yaw, and roll

attitude angles. These attitude angles (also called

Euler or gimbal angles) are measured from the IU plat-

form inertial axes to the vehicle body axes as shown in

Figure 7-1. At Guidance Reference Release (GRR) the

platform axes are aligned so that the inertial X axis

points up along the launch pad vertical, the inertial

Z axis points along the selected flight azimuth, and

the inertial Y axis completes the right-handed system.

The vehicle body axes are hma_,-{_v_a, v _- the vehicle

longitudinal axis and is positive throug the vehicle

nose, Z B points along Fin I (Position I), and Y_ forms
the right-handed system. The commanded vehicle attitude

is defined at each flight time by rotating from the

inertial axis orientation through the attitude angles

in the sequence: pitch (Xp), yaw (Xy),_ roll (×R)
The commanded and actual vehicle attltude angles are

given in degrees.
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XB

Xy

XR ZB, POSITION I

Xy

Xp
Z

Y

×y

FIGURE 7-1.

YB

ATTITUDE-ANGLE ROTATION SEQUENCE
FROMTHE INERTIAL PLATFORMORIEN-
TATION TO THE COMMANDEDVEHICLE
ATTITUDE

e. Tables 7-V, 7-XIV, 7-XXIII, 7-XXXII, and 7-XLI contain

Mach number, relative flight-path angle, angle of attack

(_), and normal-force angle. The Mach number is the

aerodynamic velocity (or relative velocity for zero wind

speed) divided by the local aerodynamic speed of sound.

The re]ativ_ flight-path angle is the angle between the

relative velocity vector and a plane perpendicular to

the radius vector; the relative flight-path angle is

positive when the velocity vector points away from the

center of the earth. The angle of attack is the angle

between the aerodynamic velocity vector (9_ERO) and the

+X B or longit_dinal body axis (Figure 7-2)_. The normal

force is the aerodynamic force that acts normal to the

vehicle longitudinal axis. Its radial direction from the

vehicle aerodynamic center is dependent upon the radial

orientation of the aerodynamic velocity vector and angle

of attack. The normal-force angle is the angle from the

+Y_ body axis to the normal-force vector, and is used as

a _easure of the radial orientation of the angle of attack

(Figure 7-2). The Mach number is dimensionless and data

for the other parameters are given in degrees.
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fQ

ERODYN_M IC

ANGLE OF .VFLOCITY (VAERO)

ATTACK (_1

+X B BODY AXIS

_ NORNAL-FORCF D IRFCTION

+Z B BODY AXIS (POSITION I)

FIGURE 7-2. DEFINITION OF ANGLE OF ATTACK

AND NORMAL-FORCE ANGLE

Tables 7-VI, 7-XV, 7-XXIV, 7-XXXIII, and 7-XLII contain

aerodynamic dynamic pressure (q), the product of dynamic

pressure and angle of attack (q x e), and the aerodynamic

heating indicator (AHI). The dynamic pressure and aero-

dynamic heating indicator are defined as follows:

q = ½ _= VAERO2

AHI =

Flight Time

_ vAERO dt

Liftoff

The term p_ is the local atmospheric density. Dynamic

pressure is given in pounds per square foot; the product

of dynamic pressure and angle of attack is given in pound-

degrees per square foot; and the aerodynamic heating in-

dicator is given in foot-pounds per radian-square-foot.
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Tables 7-VII, 7-XVI, 7-XXV, 7-XXXIV, and 7-XLIII contain

aerodynamic normal force, aerodynamic axial force, geo-

centric radius, and geocentric latitude. The aerodynamic

normal force is the component of the total aerodynamic

force that acts normal to the vehicle longitudinal axis.

The aerodynamic axial force is the component of the total

aerodynamic force that acts parallel to the vehicle longi-

tudinal axis. The axial force is positive when acting in

the -X B direction. The geocentric radius is the magnitude
of the vector from the center of the earth to the vehicle

position. The geocentric latitude (frequently called

declination) is the angle from the geocentric radius

vector to the equator. Geocentric latitude is positive

in the northern hemisphere. Normal force and axial force

are given in pounds, geocentric radius is given in meters,

and geocentric latitude is given in degrees.

Tables 7-VIII, 7-XVII, 7-XXVI, 7-XXXV, and 7-XLIV contain

the vehicle position coordinates in Project Apollo Stand-

ard Coordinate System Number 13. This system is earth-

centered and the axis orientations are space-fixed at

Guidance Reference Release (GRR). GRR is coincident with

liftoff for this trajectory study. At GRR the X axis is

aligned parallel with the launch-pad plumbline vertical,

the Z axis is aligned parallel with the selected direction

of launch (inertial flight azimuth), and the Y axis com-

pletes the right-handed system (Figure 7-3). Position

coordinates are given in meters.

Y

FIGURE 7-3. PROJECT APOLLO STANDARD COORDINATE

SYSTEM NO. 13 ORIENTATION AT

GUIDANCE REFERENCE RELEASE
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Tables 7-IX, 7-XVIII, 7-xxvII, 7-xxxvI and 7-XLV contain

the vehicle inertial velocity components in Project Apollo

Standard Coordinate System Number 13. Velocity components

are given in meters per second.
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TABLE 7-1 WEIGHTt THRUSTI ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (72-DEGREES

AND SURFACE
L IFTOFF THROUGH
LAUNCH AZIMUTH)

IIME FROM
LIFTOFF WEIGHT THRUST ALTITUDE

(SEC) (POUNDS) (POUNDS| {METERS)
0;000 6.401386E 06 7.662082E 06 ' 49.3
5.000 6.257192E 06 7.6699361 06 75.1

10.000 6.112960E 06 T.686720E 06 156.1
12.000 6.055222E 06 7.692852E 06 205.8
15,000 5.968626E 06 7.707578E 06 300.6
20.000 5.8242451 06 7.739613E 06 515.9
25.000 5.67978qE 06 7.780933E 06 811,8
30.000 5.5352511 06 7.8320391 06 1197.7
35.000 5.390626E 06 7.892950E 06 1686.2
60.000 5.26590TE 06 7.963228E 06 2282.1
45.000 5.101088E 06 8.041952E 06 3002.3
50.000 4.956165E 06 8.1276141 06 3855.3
55.000 4,811133E 06 8.218240E 06 4850.4
60,000 4.6659901 06 8.311216E 06 5995.9
65.000 4.5207411 06 8.403730E 06 7297.3
70.000 6.3752611 06 8.693318E 06 8757.4
75.000 6.2294691 06 8.58082TE 06 10376.4
80.000 6.0835091 06 8.663592E 06 12158,0
82.250 4.017766E 06 8.697923E 06 13014,1
85.000 3.937360E 06 8.737229E 06 14107.3

90.000 3.791011E 06 8.800076E 06 16229.3
95.000 3.666779E 06 8.851203E 06 18527o9

I00.000 3.4983331 06 8.891826E 06 21005.7
105,000 3.351668E 06 8.924524E 06 23664.0
110.000 3.204774E 06 8.951713E 06 26500.7
115.000 3.0576621 06 8.975301E 06 29516,9
120.000 2.910258E 06 8.9966491 06 32716.8
125.000 2;762603E 06 9.016749E 06 36104.6
130.000 2.614659E 06 9.036320E 06 39685,7
135.000 2.4664011 06 9.055865E 06 43466.6
160.000 2.317800E 06 9.075572E 06 47456.3
165.000 2,168823E 06 9.095534E 06 51666.1
167.329 2.0992881 06 7.283888E 06 53706.4
150.000 2.0359591 06 7.238602E 06 56097.4
155,000 1.917221E 06 7.253477E 06 60692.0
159.329 1.814177E 06 7.266754E 06 64804.9
159.329 1.659482E 06 0.000000E-39 64804.9
159.659 1.45968ZE 06 2.742796E 05 64930.0
160.000 1.458931E 06 2.7428271 05 65450.7
163.759 1.455103E 06 1.024098E 06 69006.1

SURFACE

RANGE

(NMI)

0.000

0.000

0,000

0.000

0.000

0.000

o.no2
0.010

0.028
0.063
0.122
0.217

0.360

0.565
0.849
1.392
1.82g
2.411
2.720
3.140
4.090
5.191

6.542
8.105
9.948

12.075

14.501

17.272
20.391
23.894
27.814
32.t85
34.378
31,024
42.289
47.203
47.203
_7.354
47.99_
52.411
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TABLE 7-1 WEIGHT, THRUST, ALTITUDEtlAND SURFACE
RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH
PARKING ORBIT (72-UEGREES LAUNCH AZIMUTH)
|CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000
180.000
185.000
189.559

190.000

194.559
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.O0O
330°000
335.000
340.000
345.000

WEIGHT THRUST ALTITUDE

(POUNDS) (POUNDS) (METERS)

1.452101E 06 1.024102E 06 70157.0
1.450031E 06 1.163632E 06 70949.2
1.43869BE 06 1.163640E 06 74711.0

1.425012E 06 1.163645E 06 79136.3
1.411327E 06 1.163647E 06 83434.8
1.3976421 06 1.1636481 06 87608.8
1.375262E 06 1.163668E 06 91308.5
1.3760561 06 1.163649E 06 91660.5
1.352926E 06 1.163669E 06 95251.1
1.351721E 06 1.163669E 06 95592.8
1.338035E 06 1.163613E 06 99408.5
1.324350E 06 1.163603E 06 103110.6
1.310665E 06 1.163649E 06 106713.8
1.2969791 06 1.1636691 06 110222.2
1.283294E 06 1.163649E 06 113636.2
1.269608E 06 1.163649E 06 116956.9
1.2559231 06 1.163649E 06 120185.0
1.242238E 06 1.163649E 06 123321.5
1.228552E 06 1.163649E 06 126367.6
1.214867E 06 1.163669E 06 129323.3
1.201181E 06 1.163649E 06 132190.4
1.187696E 06 1.163649E 06 134969.6
1.173B11E 06 1.163649E 06 137662.1
1.1601251 06 1.163649E 06 140268.7
1.166440E 06 1.1636691 06 162790.7
1.132754E 06 1.163649E 06 145228.8
1.119069E 06 1.1636491 06 147584.4
1.105384E 06 1.163649E 06 149858.3
1.0916981 06 1.1636691 06 152051.8
1.07B013E 06 1.1636491 06 154166.0
1.0663271 06 1.1636491 06 156202,0
1.050642E 06 1.163649E 06 158161.1
1.036957E 06 1.163649E 06 160064.2
1.023271E 06 1.163649E 06 161852.9
1.009586E 06 1.163649E 06 163588.2
9.9590061 05 1.163649E 06 165251.4
9.822150E 05 1.163669E 06 166866.2
9.6852961 05 1.163649E 06 168367.4
9.548642E 05 1.163649E 06 169822.7
9.411588E 05 1.163649E 06 171211,5

SURFACE
RANGE
INMI)

53.876
54.891
59.816
65.844
71.961
78.164
83.898
84.455
90.273
90.839
97.316

103.882
110.542
117.292
126.134
131.071

138.105
145.236
152.467
159.798
167.232
174.771
182.417
190.170
198.033
206,008
214.096
222,301
230.622
239.065
247.628
2S6,316
265,129
274.070
283.143
292.348
301.689
311.168

320.786
330.548
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05-15481-I

TAULE 7-1 WEIGHT, THRUST_ ALTITUDE,
RANGE FROH CAPE KENNEDY -
PARKING ORBIT (72-UEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM SURFACE
L[FTOFF kEIGHT THRUST ALTITUDE RANGE

(SEC; (POUNDS; (POUNDS; (METERS) (NM|)
350.000 9.274734E 05 Io163649E 06 172535°4 340.455

355.000 9.137880E 05 1.163649E 06 173795.6 350.510
360°000 9.001026E 05 1.16364gE 06 174993.B 360.716
365.000 8.864172E 05 1.163649E 06 176131°8 371.075
370.000 8.727318E 05 1°163649E 06 177210.9 381.592
375.000 8.5qo464E 05 1o163649E 06 178233.3 392.767
380.000 8.453610E 05 1.163649E 06 179200,2 403.106
385.000 8.316756E 05 1.163649E 06 180113.9 414.110

390.000 8.179902E 05 1.163649E 06 180976.3 425.283
395.000 8.043048E 05 1.163649E 06 181789.1 436.629
400.000 7°906194E 05 1.163649E 06 182554°5 44B,tSl

405.000 7.769340E 05 1.163649E 06 183274.6 459.851
4LO.O00 7.632466E 05 L,L63649E 06 lB395L.7 671.735
415.000 7.495632E 05 L.I63649E 06 184588.2 483.505
420.000 7.358778E 05 1.163649E 06 185186.1 496.066
425.000 7.221924E 05 1.163649E 06 185748.3 508.522
430.000 7.085070E 05 1.163649E 06 I86277.2 521.176
435.000 6.948217E 05 1.163649E 06 186775,6 534.033
437°627 6.876303E 05 9.536950E 05 187026,4 540.872
440.000 6.823523E 05 9.536950E 05 |07244.6 _47.093
445.000 6.712296E 05 9,536950E 05 187673,5 560.331

450°000 6.601069E 05 9.536950E 05 188062.7 573.745
455°000 6°489841E 05 9.536950E 05 188414.0 587°339
460.000 6.378614E 05 9.536950E 05 188730.1 601.117
465.000 6.267387E 05 9.536950E 05 189013.6 615.081
470.000 6.156160E 05 9.536950E 05 189266,8 629°?34
475.000 6,0_932E 05 9_6950E 05 189492.8 643°583
480.000 5.933705E 05 9.536950E 05 189694°6 658.128
485.000 5.822478E 05 9.536950E 05 189874.5 672.876
490.000 5.711251E 05 9.536950E 05 190036.2 687°830
495.000 5.600024E 05 9.536950E 05 190182,9 702.995
500.000 5.488796E 05 9.536950E 05 190317.7 718.376
505.000 5.377569E 05 9.536950E 05 190444,7 733.973
510.000 5.266342E 05 9.536950E 05 190567.2 749.795
515.000 5.155115E 05 9.536950E 05 190689.6 765.847

520.000 5.043888E 05 9.536950E 05 190815.5 782.133
525.000 4.932661E 05 9.536950E 05 190969,4 79B.657

530.000 4.821434E 05 9.536949E 05 191095.9 815.427

535.000 4.710206E 05 9.536950E 05 191259.6 832.448
537,424 4,656272E 05 9,536950E 05 191346,3 840,793
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D5-15481-I

TABLE 7-1 WEtGHTt THRUSTt ALTITUDEt AND SURFACE
RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
537.424
537.442
540.000
543,142
545.000
545.742
549.542
550.000
555.000
560,000
565.000
570.000
575.000
5BO,O00
585.000
590,000
595,000
600.000
605.000
610.000
615.000
620.000
625.000
630.000
635.000
640.000
64q-nnn
650.000
655.000
658.378
658.378
660.000
670.000
680.000
690.000
TO0.O00
710.000
720.000
730.000
740.000

SURFACE
WEIGHT THRUST ALTITUDE RANGE

(POUNDS) (POUNDSJ (METERS) (NMI)
3.635400E 05 0.000000E-39 191346.3 840.793
3.635400E 05 2.711470E 04 191347,1 840.853
3.632896E 05 2,711470E 04 191436,2 849.691
3.629819E 05 2,069960E 05 191530,4 860.551
3,62082BE 05 2.069960E 05 191579.2 866.977
3.617234E 05 2.333470E 05 191598,0 869.548
3.595114E 05 2.333670E 05 191685,2 882.735
3,592603E 05 2.333470E 05 191694,9 884.325
3.565169E 05 2.333470E 05 191788.6 901.756
3.537720E 05 2.333470E 05 191861,8 919.270
3,510260E 05 2.333470E 05 191915,7 936,867
3.482801E 05 2.333470E 05 191951.8 954.548
3,455341E 05 2,333470E 05 191970,8 972.316
3.427882E 05 2.333470E 05 191974,8 990,169
3.400422E 05 2.333470E 05 191965,0 1008.109
3.372962E 05 2.333470E 05 191943.1 1026.136
3,345522E 05 2,333470E 05 191910,5 1044,252
3,318087E 05 2.333470E 05 191869,3 1062,458
3.290653E 05 2.333470E 05 191820.9 1080.753
3.263218E 05 2.333470E 05 191767,3 |099.140
3.235783E 05 2.333470E 05 191710.0 1117.618
3.208349E 05 2.333470E 05 191651.2 1136.188
3,180914E 05 2,333470E 05 191592,7 1154,852
3.1534BOE 05 2.333470E 05 191536,4 1173,610
3,126045E 05 2,333470E 05 191486,6 119_,463
3,098610E 05 2,333470E 05 191439,2 1211,412
3;07!!7_; n_ 2_333470E 05 191402=3 !230,4_7
3.043741E 05 2.333470E 05 191376.6 1249,599
3.016306E 05 2.333470E 05 191363,8 1268,840
2.997771E 05 2.333470E OS 191364,1 1281,895
2,997771E 05 1.400000E 02 191364,1 1281,895
2,997744E 05 1.400000E 02 191366,1 1288,174
2.997575E 05 1,400000E 02 191378.4 1326,888
2.997406E 05 1.400000E 02 191389.4 136S.601
2.997237E 05 1,400000E 02 191398,7 1404.315
2.997068E 05 1.400000E 02 191406.7 1443,028
2,996899E 05 1.400000E 02 191413,1 1481,742
2,996730E 05 1,946885E 02 191418,2 1520,455
2,996500E 05 1,934531E 02 191421,8 1559,16B
2.996271E 05 1,922178E 02 191424,2 ISgT.RBL
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D5-15481-I

TABLE 7-I WEIGHTe THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT 172-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM SURFACE
LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) (POUNDS) (PDUNDS) (METERS) (NM[)
742.37B 2.996217E 05 5.192403E 01 191424.5 1607.08B
750.000 2.gg6173E 05 5.0gB247E Ol 191425.0 1636.595
760.000 2.gg6117E 05 4.974714E 01 191424.5 1675.308
770.000 2.996061E 05 4.BSI181E Ol 191422.6 1714.020
7BO.O00 2,gq600BE 05 4.727648E Ol 191419.3 1752.733
7gO.O00 2.gqsgSSE 05 4.604114E Ol 191614,8 1791.445
800.000 2.995qO4E 05 4.4BO582E Ol 19140B.7 1030.157
900.000 2.995501E 05 B.ODOOOOE O0 191276.2 2217.263
I000.000 2.995329E 05 5.414024E Ol 191020.9 2606.336
1100.000 2.994722E 05 5.468716E 01 190661.2 2991.3TB
1200.000 2.99411BE 05 5.386q30E Ol 190223.5 3378.388
130D.000 2.993524E 05 5.2BO449E Ol 1Bq740.2 3765.362
1400.000 2.992943E 05 5.140835E Ol 1Bq247.1 4152o2q6
1500.000 2.q92380E 05 4.971391E 01 188781.1 4539.185
1600.000 2,991836E 05 4.BOlq46E Ol 188378,5 4926.026
1700.000 2.qql310E 05 4.632502E 01 188073,4 5312.804
1800.000 2.g90BO4E 05 4.46948qE 01 187BqS.5 5699.518
lqO0.O00 2.qqO315E 05 4.306qBqE 01 187867,9 6086.157
2000.000 2,98qB44E 05 4,1444B?E 01 188007,0 6472,709
2100.000 2.989391E 05 3.981989E 01 188320.3 6859.161
2200.000 2.988957E 05 3o819489E 01 188806.9 7245,495
2300,000 2.gBB540E D5 3,656989E Ol 189456.8 7631.687
2400.000 2.988142E 05 3.4944BqE 01 190251.9 8017.702
2500.000 2.gBTT61E 05 3.345102E Ol 191166.6 8403.486
2600.000 2.987396E OS 3.200657E 01 192169.4 8788.966
2700.000 2.987047E 05 3.056213E O1 193224.6 9173.906
2800.000 2,986715E 05 2.918079E O1 !q4293:7 9_57,972
2900.000 2.986393E 05 2.823635E Ol 195338.1 9940.056
3000,000 2.986077E 05 2.729190E 01 196320,6 10315.6_2
3100.000 2.985767E 05 2.634746E 01 197207.4 10633,455
3200.000 2.985464E 05 2.540301E 01 197970.2 10455.452
3300.000 2.985167E 05 2.445857E 01 lqBSB6.q 10087.722
3400.000 2.984B77E 05 2.351413E DI 199043.1 9707.558
3500.000 2.984593E 05 2.256968E Ol 199332.9 9324.603
3600.000 2.984316E 05 2.197257E 01 199458.3 8940.626
3700.000 2.984051E 05 2.140312E 01 199428,2 8_56,191
3800.000 2.983795E 05 2.083368E Ol 19925g,3 8171,529
3900.000 2.983551E 05 2.026424E Ol 198976.1 7786.751
4000.000 2.983316E 05 1.96947qE Ol 198607,0 7401,919
4100.000 2.983093E 05 1.912535E Ol 198184.6 7017.066
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D5-15481-I

TABLE 7-I WEIGHT, THRUSTt ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (72-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH]

TIME FROM
LIFTOFF

(SEC)
4200.000
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5100.000

5200.000
5300.000
5400.000
5500.000
_600.000
700.000

5800°000
5900.000
6000.000
6100.000
6200.000
6300.000
6400.000
6500.000
6600,000
6700.000
6800eOOO
6900.000
7000,000
7100.000
7200.000
7300.000
?400°000
7500.000
7600.000
7700,000
7800.000
7900.000
8000,000

IO0.O00

SURFACE

WEIGHT THRUST ALTITUDE RANGE

IPCUNDS) IPOUNDS) IMETERS) INMI)

2,982879E 05 1.855590E Ol 197742.1 6632.215

2,982675E 05 1.815793E Ol 197312.4 6247.380
2,982475E 05 1.782459E Ol 196925.6 5862.571
2,982278E 05 1.749126E Ol 196608.3 5477.798

2,982086E 05 1.718247E Ol 196380.4 5093.071
2.981895E 05 1.704358E 01 196256.1 4708.400
2.981706E 05 1.690469E Ol 196241.3 4323.800
2.981519E 05 1.6834205 01 196334o6 _939,29l
2,981331E 05 1.697309E Ol 196526.8 3554.903
2.981142E 05 1.711197E Ol 196801.6 3170._81
2.980951E 05 1.725086E Ol 197137.6 2786.697
2.980758E 05 1.738975E Ol 197508.2 2403.069
2.980563E 05 1.785024E O1 197884,1 2020.006
2.980362E 05 1.833636E 01 L98235.5 1637.918
2.980155E 05 1.882247E O1 198533,1 1257.706
2,979944E 05 1.930858E O1 198750.4 881.828
2.979726E 05 1.979469E O1 198865,8 519.815
2.979504E 05 2.028080E Ol 198863.5 244.192
2.979276E 05 2.076691E Ol 198736.2 382.009
2.979043E 05 2.118242E 01 198482.9 727.424
2.978805E 05 2.157131E 01 198110.2 1099.683
2.978564E 05 2.196020E O1 197632.7 1478.654
2.978317E 05 2.231753E 01 197071.8 I860.240
2.978069E 05 2.245642E 01 196455.5 2243.104
2.9778[8E 05 2.259531E Ol 195815.9 2626.680
2,977567E 05 2o253290E Ol 195188.5 3010.687
_-o77_ITE 05 _ _LnlE n" 194610,i 3394.967
2.977068E 05 2.228802E Ol 194116.2 3779.422
2.976821E 05 2°214914E Ol 193739.8 4163.986
2.976576E 05 2.201025E Ol 193509.1 4548.612
2.976332E 05 2.169126E Ol 193446.3 4933.263
2.976093E 05 2°135793E Ol 193565.5 5317.906

2.975857E 05 ...... 2.102459E Ol 193872.8 5702.515
2o975625E 05 2.069126E Ol 194365.1 6087.061
2,975397E 05 2.035793E Ol 195031.1 6471.513
2.975172E 05 2.002459E Ol 195850.6 6855.838
2.974951E 05 1.969126E Ol 196796.2 7239.992
2°974734E 05 1.932767E 01 197834.8 7623.917
2,974521E 05 1.895267E 01 198928.9 8007.527
2,974312E 05 1,857767E OI 200038.9 8390.686
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D5-15481-1

TABLE 7-I XE|GHTt THRUST| ALTITUDE|
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (72-DEGREES
(CONTINUED)

AND SURFACE
L[FTOFF THROUGH
LAUNCH AZIMUTH)

liME FROM
LIFTDFF WEIGHT THRUST

ISEC) (POUNDS) (POUNDS)
8200,000 2.974107E 05 1.820267E 01
8300.000 2,973907E 05 1.782767E Ol
8400,000 2.973711E 05 1.745267E Ol
8500.000 2.973518E 05 1.707767E Ol
8600,000 2,973330E 05 1.673921E Ol
8TO0.O00 2,973166E 05 1,643366E O1
BBO0.O00 2.972964E 05 1.612810E 01
8900.000 2.97278TE 05 1.582254E 01
9000.000 2,972612E 05 1.551699E 01
9100.000 2°97244|E 05 1.521143E O1
9200.000 2.9722T4E 05 1.490588E Ol

9300.000 2°972109E 05 1.466375E Ol
9400.000 2.gTI947E 05 1.455264E Ol

9500.000 2.971786E 05 1°444153E 01
9600.000 2.971626E 05 1.433042E Ol

9700.000 2.971466E 05 1.438069E 01
9800°000 2.9T1306E 05 1,449180E 01
9900.000 2.971144E 05 1.460291E 01

10000,000 2.970981E 05 1.473681E 01
lOlO0.O00 2.9TO816E 05 I.502848E 01
10200°000 2.9TO64BE 05 1.532015E 01
10300,000 2.9TO476E 05 1.561181E Ol
10400.000 2.9TO301E 05 1.590348E 01
10500.000 2.970122E 05 1.619515E 01
10600.000 2.969941E 05 1.648681E 01
10700°000 2.969756E 05 1.677848E 01
10800.000 2.969568E 05 1.713447E 01
!0900.000 2.969375E 05 1.749558E 01
11000.000 2.969179E 05 1.785669E 01
lllO0.O00 2.968979E 05 1.821780E 01
11200.000 2.968TT4E 05 1.857891E 01
11300.000 2,968566E 05 1.894002E 01
11400°000 2.968354E 05 1.930113E 01
11500.000 2.968138E 05 1.952104E 01
11600.000 2.967920E O_ L.968770E 01
11700.000 2.967700E 05 1.985437E 01
11800.000 2°96T478E 05 2°002104E Ol
11900.000 2.967255E 05 2.OIB?70E 01
12000°000 2°967030E 05 2.035437E O|
12100.000 2.966803E OS 2,052104E Ol

ALTITUDE
|METERS)
201124.8
202148.3
203074.5
203874.2
204524.6
205010.7

205325.6
205471.1
205457.0
205300.5
205025.1
204659,5
204235.0
203784.9
203341.4
202934.q
202590.8
202330.0
202165,T
202104.7
202145.9
202280.4
202492.9
202762.6
203064,1
203369.0
203648,6
203874,8
204022.8
204071.3
204005,8
203818.1
20350?°8
203082,_
202556,8
201953,5
201300.0
200629,7
199977,8
199380.8

SURFACE
RANGE
INMI)

8773.161
9154.506
9533.741
9908.235

10267.986
10541.T69
10417.804

lO078.lIT

9708.340
9331.047
8950.848
8569.240
8186.843
7803.963
7420.762
7037.338
6653.748
6270,032
5886.216
5502.317
5118.353
4734.336
4350.281
3966,203
3582.125
3198.076
_°I_.I03_u

2430,279

2046,736
1663.723
1281.782

902.376
531.119
215.T32
328.307
682,609

1058.852
1439.974
1822,939
2206.803
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D5-15481-I

TABLE 7- [ WEIGHTt THRUST, ALTITUD_t
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (72-DEGREES
(CONTINUED|

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TiME FROM
LIFTOFF

(SEC}
12200.000
12300.000
12400.000
12500.000
1260O.000

12700.000

12800.000
12900.000
13000.000

13100.000

13200.000
13300o000
13400,000

13500.000
3600.000
3700.000

13800.000
13900.000
14000.000

14100,000
14200.000

14300.000

14400.000
14500.000

14600.000

14700.000

14800.000

,_,00.000

15000.000

15100,000

15200.000
15300,000

15400,000

15500.000

15600.000

15700.000

15800.000

15900.000

16000.000

16100.000

WEIGHT THRUST
(POUNDS] (POUNDS]

2.966574E 05 2.058538E Ol

2.966345E 05 2.055760E 01

2.966117E 05 2.052983E Ol
2.965889E 05 2.0502056 Ol

2.965662E 05 2.021699E Ol

2.965439E 05 1.991163E Ol

2.965219E 05 1.960588E Ol

2.965002E 05 1.930032E Ol
2.964789E 05 1.899477E Ol
2.964580E 05 1.868921E Ol

2.964373E 05 1.838365E Ol

2.966171E 05 1.792680E Ol
2.9639T4E 05 1.761291E Ol

2.963783E 05 1.689903E Ol
2.963598E 05 1.638516E Ol
2.963418E 05 1.587125E Ol
2.963244E 05 1.535736E O1
2.963076E 05 1.484347E Ol
2.962913E 05 1.464652E Ol

2.962754E 05 1.415485E Ol
2.962598E 05 1.386319E Ol

2.962466E 05 1.357152E Ol

2.962296E 05 1.327985E Ol
2.962150E 05 1.298819E 01
2.962007E 05 1.269652E Ol
2,961867E 05 1.269096E Ol
2.961728E 05 1.246316E O!

2.961590E 05 1.243538E Ol
2.961452E 05 1.240760E Ol
2.961313E 05 1.256138E Ol

2.961172E 05 1.278360E Ol
2.961029E 05 1.300583E 01
2.960883E 05 1.327187E Ol
2.960733E 05 1.384132E Ol
2.960576E 05 1.661076E Ol

2.960613E 05 1.698021E Ol
2.960264E 05 1.556965E Ol
2.960068E 05 1.611910E Ol
2.959886E 05 1.668856E Ol
2.959698E 05 1.725798E O1

ALTITUDE

(METERS}

198874.8
198492.4
198262.1
198205.2
198336.1
198660.4
199176.9

199867.7
200718.1
201698.6
202775.5
203911.0
205064.8
206196.2

207266.5
208239.9
209086.5
209783.2
210313.6
210670.2
210854.0
210873.9
210766.5
210694.5

210165.9

209731.9

_092 °" 9
208837.0
208618.5
208054.7
207766.9
207568.9
207467.6
207462.2
207545.5
2077O2.4
207913.2
208153.1
208395.5
208612.1

SURFACE
RANGE
(NMI}

2591.176
2975.860
3360.752
3745.786
4130.912
4516.104

6901.338

5286.596
5671.859

6057.120
6442.369
6827.596
7212.795
7597.959
7983.081
8368.152
8753.159
9138.079
9522.86l
9907.361

10291.002
10666.371
10529.631
10148.247

9766.194

9379.632
8994.8_0
8610.021
8225.108
7840.134
7455.111
7070.040

6686.920
6299.750
5914.528
5529.256
5163.928
6758.551
4373.128

3987.663
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05-15_81-!

TABLE 7-1 HEIGHT, THRusT, ALTITUDE, AND SURFACE
RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH
PARKING ORBIT (TZ-DEGREES LAUNCH AZIMUTH)
{CONTINUED|

TIHE FROM
LEFTOFF

{SEC)
16ZO0.O00
16300.000
16400.000

16500.000
16550.000

WEIGHT
iPOUNDS)

2.959503E 05
2.959304E 05
2.95?09?E 05
2.958889E 05

2.958783E 05

THRUST
(POUNDS)

1.77373BE Ol

1.820960E Ol

I.B6BIB2E Ol
I.90B|55E O|
Io9ZO655E O|

ALTITUDE
(METERS)
208775.8
ZOB862.4
20BBSl.q
205730.0
2086Z6°7

SURFACE
RANGE
(NMI)

3602.16B
3216.657
2831.154
2645.700
2253.011
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D5-15481-I

TABLE 7-11 INERTIAL VELOCITYI RELATIVE VELOCITYt
INEATIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

ISEC)
0.000

5.000
I0.000

12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.250
85.000
90.000
95.000

100.000
105.000
110,000
115.000

120.000
125.000
130.000
135.000
140.000

145.000
147.329
150.000

155.000
159.329
159.329
159,459
160.000
163.759

INERTIAL RELATIVE INERTIAL
VkLOCITY VELOCITY ACCELERATION

(MISEG) (MISEC) (M/SEC/SEC)
408.637 0.00 1.900
408,762 10.40 2.201
409.201 22.27 2.501
409.695 27.45 2.627
410,092 35.70 2.822
412,103 50.82 3.184
415.824 67.85 3.604
421.925 87.01 4.065
431.239 108.48 4.594
444°554 132.52 5.204
462.722 159.42 5.907
486.404 189,51 6,699
516.058 223.08 7.576
551.908 260.41 8.506
593.892 301,64 9.456
641.596 346.72 10,416
695.240 396.61 11.610
755.758 452,20 13.006
785,363 479,50 13.651
823.520 514.78 14.465
898.699 584.57 15.982
981.436 661.87 17.545

1071.888 746.94 19.14S

1170.234 839.99 20.843
1276,708 941.30 22.514
1391.356 1051.23 24.206
1514.617 I!70._ 26,016
1647.132 1298.84 27,965
1789.653 1437.80 30.072
1943.115 1588.04 32.378
2108.682 1750.68 34,935
2287.195 1927.16 37.804
2376.342 2014.57 31.030
2458.120 2095.01 31.942
2619.917 2254.49 34,275
2769.997 2402.80 36.380
2769.997 2402.80 9.626
2769.561 2402.30 9,025
2768.740 2401.21 9.020
2763.267 2393.89 9._49

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.8181
9.8181
9.8178
9.8177
9.8174
9.8167
9.8158
9.8146
9.8131
9.8113
9.8090
9.8064
9.8034
9.7998
9.7958
9.7914
9.7864
9.7809
9.7783
9,7749
9,7685
9.7614
9.7539
9.74SB
9o7371
9.7279
9.1i82
9.7080
9.6971
9,6857
9.6737
9.6610
9,6548
9.6477
9.6339
9.6216
9.62L6
9.6212
9.6197
9,6090
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TABLE 7-II INERTIAL VELOCITY, RELATIVE VELOCITY,

INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(72-UEGREES LAUNCH AZ[NUTH}
(CONTINUED)

TIME FROM
LIFTOFF

(SEC}
165.000
165.859
170.000
175.000
180.000
185.000
189.559
190.000
196.559
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

INERTIAL RELATIVE INERTIAL GRAVITATIONAL
VELOCITY VELOCITY ACCELERATION ACCELERATION
(NISEC} (MISEC) (MISECISEC} (MISECISEC}

2767.787 2397.86 9.145 9.6056
2770.950 2600.61 9.485 9.6033
2790.666 2418.32 9.515 9.5921
2816.873 2660.66 9.523 9.5789
2840.182 2666.02 9.535 9.5662
2866.376 2688.37 9.547 9.5538
2891.012 2511.63 9.586 9.5629
2893.456 2513.73 9.586 9.5618
2919.139 2537.93 9.623 9.5312
2921.681 2560.33 9.626 9.5302
2950.987 2568.13 9.758 9.5190
2980.887 2596.65 8.967 9.5081
3010.858 2625.42 9.115 9.4976
3041.807 2655.22 9.205 9.4873
3073.579 2685.90 9.296 9.4773
3106.192 2717.69 9.389 9.6676
3139.652 2749.98 9.488 9.4582
3173.961 2783.37 9.587 9.4491
3209.120 2817.66 9.689 9.4402
3245.130 2852.85 9.792 9.4317
3281.997 2888.95 9.899 9.6236
3319.726 2925.95 10.008 9.6153
3358.315 2963.87 10.119 9.4075
3397.778 3002.69 10.236 9.6000
3638.117 3042.43 10.352 9.3927
3479.339 3083.09 10.473 9.3897
3521.653 3126.68 10.597 9.3789
3564.466 3167.20 10.725 9.3724
3608.386 3210.67 10.856 9.3661
3653.224 3255.08 10.990 9.3601
3698.989 3300.44 11.129 9.3542
3765.693 3366.78 11.270 9.3686
3793.367 3396.08 11.616 9.3633

3861.963 3442.38 11.566 9.3381
3891.556 3691.67 11.720 9.3331
3942.139 3541.98 ll.878 9.3284
3993.727 3593.31 12.061 9.3239

4066.338 3645.69 12.208 9.3195
4099.987 3699.12 12.381 9.3154
4154.694 3753.62 12.558 9.3115
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TABLE 7-[I INERTIAL VELOCITYI RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
350.000
355,000
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
437.627
440.000
445.000
450.000
455.000
460.000
465.000
470.000
_75.000
480.000
485.000
490.000
495.000
500.000
505.000
510.000
515.000

520.000
525.000
530.000
535.000
637.424

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

(M/SEC) (MISEC) {M/SECISEC)
4210.478 3809.22 12.740
4267.359 3865.93 12.927
4325.360 3923.77 13.120

4384.503 3982.77 13.319
6444.812 4042.95 13.524
4506.315 4104.33 13.735
4569.038 4166.94 I3.953

4633.01l 4230.82 [4.177
4698.265 4295.98 L4.409
4764.831 4362.46 14.649
4832.746 6430,30 14.896
4902.046 4499.53 15.151

4972.770 4570.19 15.416
5044.960 4642.32 1_.689
5118.659 4715.97 15.973

5193.915 4791.I? 16.266
5270.777 4867.99 16.571

5349.298 4946.47 16.886
5391.244 4988.40 14.602
5422.534 5019.67 14.707
5489.384 5086.48 14.933
5557.495 5154.56 15.165
5626.900 5223.93 15.406
5697.636 529_.64 15.653
5769.740 5366.72 15.909
5843.254 5440,Z[ I_.174
5918.221 5515.16 16.448
5994.685 5591.61 16,731
6072.697 5669.60 17.025
6152.306 5749.20 17.330
6233.569 5830.45 17.646
6316.543 _ - 5913.41 17.974
6401.292 5998.15 18.316

6487o881 6084.73 18.672
6576.383 6173.22 19.042
6666.873 6263.70 19,428
6759.433 6356.25 19.832
6854.152 6450.96 20.255
6951o124 6547.92 20.698
6998.988 6595,78 20.921
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GRAVITATIONAL
ACCELERATION

(M/SECISEC)
9.3077
9.3041

9.3007
9.2975
9.2945
9.2916
9.2888
9.2862
9.2838
9.2815
9.2794
9.2773
9.2754
9.2736
9.2720
9.2704
9.2689
9.2675
9.2668
9.2662
9.2650
9.2639
9.2629
9.2620
9.2613
9.2606
9.2599
9.2594
9.2589
9.2584
9°2580
9.2577
9.2573
9.2570
9.2567
9,2563
9.2559
9.2555
9.2551
9.2549
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TABLE 7-II INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
172-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (M/SEC) (MtSEC) (M/$ECtSEC)
537.424 6998.988 65?5.78 9.255

537.442 6998.987 6595.78 9,182
540.000 7000.730 6597.51 9.186
543.142 7002.893 6599.66 10.154
545,000 7013.130 6609.89 10.123
545.742 7017.233 6613.99 10.479
549.542 7041.035 6637.78 10.526
550.000 7043.912 6640.66 10.527
555.000 7075.506 6672.24 10.569
560.000 7107.386 6704.11 10.614
565.000 7139,554 6736.26 10.662
570.000 7172.012 6768.71 10.714
575.000 7204.762 6801.45 10.753
580.000 7237.800 6834.48 10.797
585,000 7271.129 6867.81 10,838
590.000 7304.750 6901.42 10.880
595.000 7338.665 6935.33 10.922
600.000 7372.876 6969.54 10.964
605.000 7407.386 7004.05 11.005
610.000 7442.195 7038.86 11.047
615.000 7477.307 7073,96 11.088
620.000 7512.723 7109,38 11,131
625.000 7548,446 7145.10 11.172
630.000 7584.479 7181.13 11.213
635.000 7620.823 7217.48 11.256
640.000 7657.482 7254®!3 II.295
645.000 7694.458 7291.11 11.335

650.000 7731.750 7328.40 11,382
655.000 7769.375 7366.02 11.378
658.378 7794.955 7391.59 11.387
658.378 7794.955 7391.59 9,255
660.000 7794.961 7391.60 9.255
670.000 7795.000 7391.63 9.235
680.000 7795.039 7391.66 9.255
690.000 7795.079 7391.69 9.255
700.000 7795.119 7391.73 9.255
710.000 7795.160 7391,77 9.255
720.000 7795.202 7391.81 9.255
730.000 7795.262 7391.86 9.255
740.000 7795.323 7391,93 9.255

7-19

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.2549
9.2549
9.2546
9.2543
9.2542
9.2542
9.2539
9.2539
9.2536
9.2535

9.2533
9.2532
9.2532
9.2532
9.2532
9.2533
9.2534
9,2535
9.2537
9.2538
9.2540
9.2542
9.2543
9.2545
9.2546
9,2548
9.2549
9.2550
9,2550
9.2550
9.2550
9,2550
9.2550
9.2550
9.2549
9.2549
q.2549
9.2549
9.2549
9.2549



TABLE 7-I1

TIME FROM
LIFTOFF

ISEC)
742,378
750.000
760,000
770,000
780,000
790.000
800.000
900.000

1000.000
1100.000

1200.000
1300.000
1400.000
1500.000
1600.000
17000000
1800.000
1900.000
2000.000
21000000
2200.000
2300,000
2400.000
2500.000
2600.000
27000000
2800.000

29000000
3000,000
31000000
32000000
3300.000
3400.000
3500.000
3600.000
3700.000
3800.000
3900,000
4000.000

1000000

INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(T2-DEGREES LAUNCH AZIMU[H)
(CONTINUED)

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

IHISEC) IM/SEC) IN/SECISEC)
7795.337 7391094 9.255
7795.348 7391.95 9.255
7795.363 7391097 9.255
7795.378 7391.99 9.255
7795.393 7392.01 9.255
7795.408 7392.03 9.255
7795.423 7392.05 9.255
7795.571 7392.35 9.255
7795.&95 7392.74 9.256
7795.983 7393.60 9.256
7796.292 7394.16 9.257
7796.603 7394098 9.258
7796.898 7395.81 9.258
7797.157 7396.61 90259
7797.362 7397.31 9.260
77970499 7397.88 9.260
77970552 7398.29 9.260
7797o_13 7398.&9 9.260
7797.373 7398.&6 9.259
77970130 7398.21 9.259
77960786 7397.72 9.257
77960347 7397,01 9.25&
77950822 7396,11 9.254
7795.224 7395.04 90252
7794.570 7393.86 90250
7793.878 7392,60 90247
7793.169 7391,32 9.245
7792.464 7390.06 9.242
7791.781 7388,89 9.240
77910141 7387.84 9,238
7790.558 7386,95 90236
7790.065 7386.26 90235
7789.611 7385,75 9.233
7789.263 7385047 90233
7789.002 7385041 9.232
77880125 7385054 9.232
7788.732 7385,85 90232
7788.714 7386,31 9.232
7788.760 7386088 9,233
77880857 7387,51 90233

GRAVITATIONAL
ACCELERATION

IM/SECISEC)
9.2549
9.2569
9.2549
9.2549
9.2549
9.2569
9.2549
9.2551
9.2555
9.2561
9.2568
9,2576
9.2584
902591
902597
9.2800
9.2b01
902599
9.2594
9.2585
902573
902557
9.2539
9.2518
g02496
9,2472
902448
9.2424
9.2402
9.2381
9.2363
902347
9.2335
902326
9.2320
9.2317
9.2317
9.2319
9.2326
9,2330
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TABLE 7-11 INERTIAL VELOC|TYe RELATIVE VELOCITY,
INERTIAL ACCELERATION, ANO GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (MISEC) (MISEC) (M/SEC/SEC)
4200.000 7788°992 7388.17 9.234
4300.000 7789.150 738B.80 9.234
4400.000 7789.320 7389.37 9.235
4500.000 7789.689 7389.85 9.236
4600.000 7789.668 7390.20 9.238
4700.000 7789.791 7390.61 9.236
6800.000 7789.912 7390.47 9.236
4900.000 7790.013 7390.39 9.236
5000.000 7790.096 7390.[7 9.236
5100.000 7790.160 7389.85 9.236
5200.000 7790.219 7389.64 9.235
5300.000 7790.278 7388.98 9.235
5400.000 7790°349 7388.52 9.235
5500.000 7790.460 7388.09 9.236
5600°000 7790.561 7367.73 9.236
5700.000 7790.721 7387.68 9.234
5800.000 7790.924 7387.37 9.234
5900.000 7791.177 7387.62 9.234
6000.000 7791.476 7387.63 9.234
6100.000 7791.817 738B°02 9.235
6200.000 7792.193 7388.57 9.236
6300.000 7792.596 7369.28 9.237
6400.000 7793.008 7390°06 9,236
6500.000 7793.420 7390.94 9.239
6600.000 7793.813 7391.86 9.260
6700.000 7796.169 7392.76 9=2_2

6800.000 7796.471 7393,60 9.263
6900.000 779k.701 7394.34 9.243
7000.000 7794.845 7394.92 9.244
7100.000 7794.891 7395.31 9.244
7200.000 7794.828 7395.68 9.246
7300.000 7794.65_ 7395.41 9.244
7400.000 7796.361 7395.10 9.243
7500.000 7793.959 7394.55 9.242
7600.000 7793.452 7393.76 9.240
7700.000 7792.853 7392.78 9.238
7800.000 7792.176 7391.63 9.236
7900.000 7791.440 7390.36 9.234
8000.000 7790.665 7389.01 9.231
8100.000 7789.871 7387.64 9.229

7-21

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.2336
9.2343
9.2349
9.2354
9.2359
9.2361

9.2362

9.2362
9.2360
9.2357
9.2352
9.2348
9.2343
9.2339
9.2337
9.2335
9.2336
9.2338
9.2343
9.2350
9.2358
9.2369
9.2380
9.2392
9.2605
9.26i6
9.2626
9.2435
9.2440
9.2443
9.2442
9.2437
9.2429
9.2616

9.2401
9.2382
9.2360
9.2337
9.2312"
9.2287

...... J
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TABLE 7-II INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACGELERATIONt AND GRAVITATIONAL
ACCELERATION - L[FTOFF THROUGH PARKING ORBIT
|72-DEGREES LAUNCH AZIMUTH}
(CONTINUED}

TIME FROM INERTIAL RELATIVE INERTIAL
L|FTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (MISEC) IMISEC) (M/SECISEC)
8200.000 7789.082 7386.30 9.226
8300.000 7788.317 7365.05 9.224
8400.000 7787.596 7383.92 9.222
8500.000 7786.937 7382.95 9.220
8600.000 7786.353 7382.18 9.218
8700.000 7785.855 7381.63 9.217
8800.000 7785.450 7381.30 9.216
8900.000 7785.141 7381.19 9.215
9000.000 7784.927 7381.29 9.215

9100.000 7784.802 7381.57 9.215

9200.000 7784.759 7382.01 9.215
9300.000 7784.787 7382.56 9.215

9400.000 7784.875 7383.19 9.216
9500.000 7785.010 7383.8% 9.217

_600.000 7785.178 7384.48
9.217

700.000 7785.366 7385.07 9.218
9800.000 7785.563 7385.57 9.219
9900.000 7785.759 7385.96 9.219

10000.000 7785.948 7386,21 9.220
lOlO0.000 7786.124 7386.33 9.220
10200.000 7786.287 7386.31 9.220
10300.000 7786.437 7386.16 9.220
10400.000 7786.579 7385.91 9.220
10500.000 7786,717 7385.58 9.219
10600.000 7786.859 7385.22 9.219
10700.000 7787.01% 7384.84 9.219
!0800.000 7787,189 7384.50 9.219
10900.000 7787.394 7384.23 9.219
11000.000 7787,634 7384.07 9.219

lllO0.O00 7787.913 7384.03 9.219
11200.000 7788.235 7384.16 9.219
11300.000 7788.598 7384.44 9.220
11400.000 7788.999 7384.89 9.221
11500.000 7789.429 7385.50 9.222
11600.000 7789.879 7386.25 9.223
11700.000 7790.335 7387.10 9.224
11800.000 7790.782 7388.02 9.226
11900.000 7791.203 7388.96 9.227
12000.000 7791.581 7389.89 9.228

00.000 7791.898 7390.75 9.229

7-22

GRAVITATIONAL
ACCELERATION

(HISEC/SEC)
9.2262
9.2238
9.2217
9.2197
9.2181
9.2167
9.2157
9.2151
9.2148
9.2147
9.2149
9.2154
9.2159
9.2166
9.2173
9.2180
9.2186
9.2191
9.2195
9.2198
9.2199
9.2198
9.2197
9.2195
9.2192
9.2189
9.2188
9.2187
9.2187
9.2190
9.2196
9.2200
9.2209
9.2219
9.2230
9.2243
9°2256
9.2269
9.2281
9.2292



g5-154Bl-1

TABLE 7-IX INERTIAL VELOCITYt RELATIVE VELOCITVt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH}
(CONTINUED}

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTDFF VELOCITY VELOCITY ACCELERATION

(SEC} (M/SEC) (M/SEe) {MISEC/SEC)
12200.000 7792.138 7391.49 9.230
12300.000 7792.284 7392°07 9,231
12400.000 7792.325 7392.66 9.231
12500.000 7792.252 7392.62 9.231
12600.000 7792.059 7392,56 9.230
12700.000 7791.765 7392.20 9.229

12800.000 7791.313 7391.61 9,228
12900.000 7790.772 7390,80 9.226
13000.000 7790.133 7389.77 9.226
13100.000 7789.613 7388.57 9,222
13200.000 7788.629 7387.25 9.220
13300.000 7787.802 7385,85 9.217
13400.000 7786.955 7386.42 9.215
13500.000 7786.109 7383.02 9.212
13600.000 7785.285 7381.71 9.209
13700.000 7784.506 7380.51 9.207
13800.000 7783.787 7379.48 9.205
13900.000 7783.165 7378.65 9.203
14000.000 7782.591 7378.04 9.202
14100.000 7782.133 7377.65 9.201
14200.000 7781.774 7377.49 9,200
14300.000 7781.515 7377.54 9,200
14600.000 7781.352 7377.78 9.199
14500.000 7781.276 7378.[9 9.200
I4600.000 7781.279 7378.71 9.200
14700,000 7781.369 7379,_2 9.201
14800.000 7781.673 7379.96 9.201
14900,000 7781.638 7380.60 9.202
15000.000 7781.832 7381.20 9.203
15100,000 7782,043 7381.72 9,203
15200.000 7782.263 7382.13 9.204
15300,000 7782,482 7382,62 9.204
L5600.000 7782,697 7382,59 9.205
15500.000 7782.906 7382.62 9.205
15600.000 7783.109 7382,53 9.205
15700.000 7783.310 7382.35 9.205
15600.000 7783.514 7382.09 9.205
15900.000 7783,726 7381,79 9.205
16000.000 7763.953 7381,50 9.205
16100,000 7784.205 7381.23 9.205

GRAVITATIONAL
ACCELERATION

(MISEC/SEC)
9.2301
9.2307
9. 2309
9.2308
9.2303
9.2294
9.2281
9.2266
9.2265
9.2222
9,2198
9.2172
9.2146
9.2120
9.2095
9.2072
9.2051
9.2033
9.2019
9.2008
9.2000
9.1996
9.1995
9.1996
9.2000
9.2006
9.2012
9.2019
9.2027
9.2O33
9.2039
9.2044
9.2047
9.2049
9.2050
9.2051
9,2050
9,2049
9.2048
9.2048
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TABLE 7-11 INERTIAL VELOCITYt RELATIVE VELOCIIYt
INERTIAL ACGELERATIONt ANO GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(72-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (M/SEC) (MISEC) (MISEC/SEC)
|6200.000 7784o485 73B1o04 9.205
16300.000 7784.801 7380°95 9.205
16400.000 7785.156 7380.99 9.20b
16500.000 7785.550 7381.19 9.20b
16550.000 7785.762 7381.34 9.207

GRAVITATIONAL
ACCELERATION

(N/SEC/SEC)
9.2049
9.2052
9.2056
9.2061
9.2065
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TABLE 7-111 INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000

20.000
25.000
30.000
35.000
40.000

45.000
50.000
55.000
60.000

65.000
70.000
75.000
80.000
82.250
85.000
90°000
95.000

I00.000

105.000
llO.O00

115.000

120.000
125,000
130.000

135.000
140.000

145.000

147.329
150.000
155.000
159.329
159.329
159.459
160.000
163.759

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATITUDE LONGITUDE
IDEGREES) (DEGREES) (DEGREESI (DEGREES)

0.000 90.000 28.608 -80.604
1.658 89.996 28.608 -80.604
3.120 89.991 28.608 -80.604
3.866 89.989 28.608 -80.606
6.995 89.986 28.608 -80.606
7.084 89.957 28.608 -80.606
9.388 89.886 28.608 -80.604

11.885 89.753 28,608 -80.604
14.514 89.534 28.609 -80.606
17.191 89.211 28.609 -80.603
19.827 88.764 28.609 -80.602
22.288 88.185 28.610 -80.600
24.672 87.680 28.610 -80.598
26.292 86.667 28.611 -80.594
27.696 85.776 28.613 -80.589
28.660 86.847 28.615 -80.582
29.250 83.912 28.617 -80.573
29.567 82.986 28.621 -80.562
29.598 82.579 28.622 -80.556
29.596 82.091 28.625 -80.548
29.432 81.240 28.629 -B0.532
29.091 80.665 28.635 -80.511
28.602 79.712 28.642 -80.487
27.979 79.065 28,650 -80.458
27.269 78.666 28.660 -80.625
26.695 77.908 28.671 -80.387
25.741 77.634 28.683 -80.343
26.987 77.013 28.697 -80.293
24.266 76.661 28,713 -80.236
23.523 76.312 28.731 -80.173
22.831 76.022 28.751 -80.102
22.175 75.767 28.773 -80.023
21.883 75.659 28.784 -79.983
21.519 75.572 28.797 -79.935
20.868 75.423 28.823 -79.860
20.366 75.308 28.848 -79.751
20.364 75.308 28.848 -79.751
20.363 75.309 28.849 -79.748
20.256 75.315 28.852 -79.736
19.651 75.356 28,874 -79.656
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TABLE 7-111 INERTIAL FLIGHT-PATH_ANGLEt INERTIAL HEADING,
GEODETIC LATITUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
1750000
180.000
185.000
189.559
190.000
196.559
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

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATITUDE LONGITUDE
IDEGREES) (DEGREES) (DEGREES) (DEGREES)

19.464 75.363 280881 -79.630
19.335 75.368 28.886 -79.611
18.729 75.390 28.911 -79.522
18.012 75.418 28.940 -79.412
17.314 75.648 28.970 -790301
16.635 75.478 29.001 -79.188
16.033 75.508 29.029 -79.086
15.975 75.510 29.032 -79.076
15.391 75.541 29.060 -7B.96B
15.336 75.566 29.063 -78.957
16.716 75.578 29.094 -78.839
14.135 75.614 29.125 -7B.720
13.623 75.652 29.157 -78.598
13.114 75.691 29.190 -78.475
12.617 75.731 29.222 -78.350
12.131 75.773 29.255 -78.223
11.656 75.816 29.288 -7B.096
11.192 75.860 29.322 -77.963
10.739 75.906 29..355 -77.831
10.298 75.953 29.389 -77.696

9.867 76.001 29.624 -77.560
9.448 76.050 29.458 -77.421
9.039 76.102 29,493 -77.281
8.642 76.156 29.529 -77.13B
8.256 76.208 29.566 -76.993
7.880 76.263 29.600 -76.846
7.5!S 76.320 29.636 -76.697
7.161 76.379 29.673 -76.546
6.818 76.639 29.709 -76.392
6.485 76.500 29.747 -76.236
6.162 76.566 29.784 -76.078
5.850 76.628 29.822 -75.9|7
5.567 76.695 29.860 -75.753
5.255 76.763 29.898 -75.588
6.973 76.832 29.937 -75.419
6.700 76.906 29.976 -75.248
4.438 76.977 30.015 -75.074
4.185 77.052 30.054 -74.898
3.941 77.129 30.094 -74.719
3.707 77.207 30.134 -74.537
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TABLE 7-III INERTIAL FLIGHT-PATH ANGLE. INERTIAL HEADING.
GEODETIC LATITUDE, AND LONGITUDE - LIFTGFF
THROUGH PARKING ORBIT (72-OEGREE5 LAUNCH AZIMUTH)
(CONTINUED)

lIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SECI (DEGREES) IDEGREES) (DEGREES) (DEGREES)
350.000 3.482 77.287 30.175 -74.352
355°000 3.267 77.370 30.216 -74.164
360°000 3.060 77.454 30.257 -73.973
365.000 2.863 77.540 30.298 -73.779
370.000 2.674 77.628 30.339 -73.582
375.000 2.495 77.718 30.381 -73.382
380.000 2.324 77.810 30.423 -73.179
385.000 2.162 77.904 30.466 -72.972
390.000 2.008 78.000 30.509 -72.762
395.000 1.864 78.099 30.55I -72.549
400.000 1.727 78.199 30.595 -72.332
405.000 1.599 78.302 30.638 -72.111

410.000 1.480 78.407 30.682 -71.887
415.000 1.368 78.515 30.726 -71.659
420.000 1.265 78.624 30.770 -71.427
425.000 1.171 78.736 30.814 -71.192

430.000 1.084 78.851 30.859 -70.952
435.000 1,006 78.968 30.903 -70.708
437.627 0.968 79.031 30.927 -70.578
460.000 0.919 79.089 30.948 -70.460
445.000 0.822 79.214 30.993 -70.209
450.000 0.732 79.342 31.038 -_9.953

455,000 0,649 79.471 31,083 -69.695
460,000 0.572 79,603 31,128 -69.432
465,000 0.503 79,737 31.173 -69,166
470.000 0.440 79.874 31,218 -68.895
475.000 0.384 80=0!3 31.263 -68.6Z1
480.000 0.335 80.154 3t.308 -68.343
685.000 0.294 80.298 31.353 -68.060
490.000 0.259 80.444 31.398 -67.774
495.000 0.231 80,593 31,442 -67.483
500.000 0.210 80.745 31.487 -67.187
505.000 _ 0.,196 80.900 31,531 -66.887
510.000 0,189 81.057 31.575 -66.583
515.000 0.190 81.217 31,620 -66.274
520.000 0.197 81.379 31.663 -65.959

525.000 0,212 81,545 31,707 -65.640
530.000 0.234 81.714 31.750 -65.316
535.000 0.263 81.886 31.793 -64,987
537,424 0.280 81,970 31,814 -64.826
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TAULE 7-11I INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
{CONTINUED)

TIME FROM
LIFTOFF

ISEC)
537.424
537.442
540.000
543,142
545.000
545,742
549.542
550,000
555,000
560,000
565,000
570,000
575,000
580,000
585,000
590,000
595.000
600.000
605.000
610.000
615,000
620.000
625.000
630,000
635,000
640.000
645,000
650.000
655.000
658.378
658,378
660.000
670,000
680.000
690°000
700.000
710.000
720,000
730.000
740.000

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATITUDE LONG! TUOE
{DEGREES) (DEGREES) {DEGREES) (DEGREES)

0.280 8|,970 3|,814 -64. 826
0.279 81.971 31.814 -64. 824
0.244 82,066 31,836 -64. 653
O. 201 82,184 31 • 863 -64. 443
0.185 82,252 31.878 -64. 318
O, 179 82,280 31,884 -64.268
0.151 82.420 31,915 -64.013
0.148 82,637 31.91g -63. 982
O. 113 82,623 31,959 -63,643
0,081 82.810 31.998 -63.303
O,OSl 82.998 32.037 -62.961
0.024 83,188 32,075 -62,616

-0,001 83. 379 32,111 -62,270
-0.024 83.571 32,147 -61.922
-0.046 83.765 32,182 -61.572
-0.061 83,960 32,217 -61,220
-0,075 84,156 32,250 -60,865
-0,087 84,353 32,282 -60,509
-O.Og5 84,552 32,313 -60,151
-0,101 84,752 32,343 -5g,791
-0. i.04 84,953 32,373 -5g, 42g
-0,104 85,155 32,401 -59,064
-0.101 85,359 32,428 -58.698
-0,095 85,564 32.455 -58,329
-0,086 85,771 32,480 -57,qsq
-0,074 85.979 32,504 - 57,586
-0.058 86......I s_ _., ,527 -57,21 i
"-0.04'0 86. 399 32 • 548 -56,835
-0.018 86.612 32.56q -56.456

O, 000 86,756 32 ,.582 - 56,198
0.000 86,756 32,582 -56, Ig8
O. 000 86.826 32 ,SBg -56. 075

0,000 87.25q 32,624 -55,311
0.001 87,692 32,656 -54.567
0,001 88,126 32,679 -53,783
OoOOL 88,561 32,699 -53,018
0.00! 88.996 32,713 -52,253
0.002 89,431 32,722 -51.487
0,002 89.866 32,727 -50,722
0,002 90,302 32,726 -49, g56
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IABLE 7-111 INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADING,
GEODETIC LATITUDE. AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT {72-OEGREES LAUNCH AZIMUTH)
iCONTINUED}

TIME FROM
LIFTOFF

ISEC)
742.378
750.000
760.000
770°000
780.000
790.000
800.000
900.000

I000.000

llO0.O00

t200.000
1300.000
1400.000

1500.000
1600.000
1700.000
1800.000

1900.000
2000.000
2100.000
2200.000
2300.000
2400.000
2500.000

2600.000
2700.000
2800.000
LgO0.O00

3000.000
3100.000

3200.000
3300.000
3400.000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000

4100.000

INERTIAL FLIGHT-
PATH ANGLE
(DEGREES)

0.002
0.002
0.003
0.003
0.003
0.003
0.004
0.007
0.009
0.012
0.014
0.017
0.019
0.020
0.022
0.022
0.023
0.023
0.024
0.024
0.023
O,023
0,023
0.024
0.024
0.024
0.025
0.026
0°027
0.028
0.029
0.030

-0..030
0.031

0.031
0.030
0.029
0.027
0.024
0.021

INERTIAL GEODETIC
HEADING LATITUDE LONGITUDE

IDEGREES) IDEGREES) IDEGREES)
90.405 32.725 -49.774
90.737 32.719 -49.190
91.172 32.708 -48.425
91.607 32.692 -67.660
92.062 32.670 -46.895
92.476 32.663 -66.131
92.909 32.611 -65.367
97.183 32.010 -3T.777

101.281 30.912 -30.333
105.116 29.351 -23.101
108.621 27.366 -16.129
111.754 25.005 -9.437
114.489 22.317 -3.029
116.817 19.353 3.111
118.761 16.161 9.011
120.266 12.787 14.707
121.402 9.275 20.240
122.159 5.666 25.655

122.563 1.998 30.997

122.559 -1.690 36.313
122.205 -5.360 41.650
121.480 -8.975 47.055
120.377 -12.495 52.573
118.806 ,-15.880 58.250
116.999 -19.087 64, L26
114.707 -22.070 70.238
112.011 -24.781 76.6l_
108.917 -27.170 83.273
105.448 -29.188 90.211
101.647 -30.788 97,609

97.576 -31.927 106.823
93.321 -32.576 112.389
88.984 -32.713 120.023
84.672 -32.335 127.635
80.493 -31.454 135.136
76.562 -30.096 162.652
72.892 -28.297 149.526
69.597 -26.103 156.328
66.689 -23.561 162.845

66.183 -20.722 -190.913
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TABLE 7-11I INERTIAL FLIGHT-PATH ANGLEo INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH|
(CONTINUEDI

TINE FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEC] |DEGREES| IDEGREES) IDEGREES) IDEGREES)
4200.000 0o018 62.082 -17,635 -184.924
4300.000 0.014 60.381 -14.347 -179.155

4400.000 0.009 59.071 -10.901 -173.568
4500.000 0.005 58.143 -7.340 -168.118
4600.000 -0.000 57.589 -3.703 -162.762
4700.000 -0.005 57.403 -0.028 -157.453
4800.000 -0.010 57.583 3.647 -152.143
4900.000 -0.014 58.132 7.285 -146.788
5000.000 -0.018 59.055 10.849 -141.339
5100.000 -0.021 60.359 14.297 -135.753
5200.000 -0.024 62.055 17.589 -129.986
5300.000 -0.026 64.151 20.680 -123.999
5400.000 -0.027 66.652 23.523 -117.758
5500.000 -0.027 69.555 26.070 -111.243
5600.000 -0.027 72.846 28.270 -104.443

700.000 -0.025 76.492 30.075 -97.369
00.000 -0.023 80.442 31.440 -90.053

5900.000 -0.020 84.620 32,327 -82.551
6000.000 -0.017 88.931 32.711 -74.938
6100.000 -0.014 93.271 32.580 -67.302
6200.000 -0.010 97.528 31o938 -59.733
6300.000 -0.006 101.602 30.803 -52.315
6400.000 -0.001 105.407 29.208 -45.113
6500.000 0.002 108.879 27.195 -38.172
6600.000 0.006 111.977 24.810 -31.512
6700.000 0.009 114.678 22.103 -25.134
6800.000 0.012 116.974 19.|_4 -!9.020
6?00.000 0.015 118.865 15.921 -13.144

7000.000 0.017 120.360 12.540 -7.469
7100.000 0.019 121.468 9.024 -1o953
7200.000 0.021 122.198 5.413 3.448
7300.000 0.022 122.556 1.747 8.780
7400.000 0.023 122.546 -1.936 14.089
7500.000 0.024 122.169 -5.599 19.422
7600.000 0.024 121.421 -9.205 24.826
7700.000 0.025 120,294 -12.714 30.346
7800.000 0.026 118.781 -16.085 36.026
7900.000 0.026 116.871 -19.275 41.908
8000.000 0.027 114.558 -22.239 48.028
8100.000 0.028 111.841 -24.929 54.412
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TABLE 7-111 INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIG LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-DEGREE$ LAUNCH AZIMUTH)
(CONTINUED|

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFIOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEC) (DEGREES) (DEGREESI (DEGREES) IDEGREES)
8200.000 0,029 108.729 -27,295 61.076
8300.000 0.030 105.245 -29.288 68.020
8400.000 0o031 101.432 -30.862 75.222
8500.000 0.032 97.355 -31.974 82.636
8600.000 0.033 93.099 -32.595 90.196

8700.000 0.033 88.766 -32.706 97.820
8800.000 0.033 84.464 -32.304 105.417
8900.000 0,033 80.300 -31.400 112.900

9000o000 0.031 76.367 -30,022 120.195
9100.000 0.030 72.737 -28.207 127.247
9200.000 0.027 69.663 -26.000 134.026
9300.000 0.025 66.577 -23,448 140,521

9400.000 0.021 66.091 -20.602 -213.257
9500.000 0.017 62.009 -17.511 -207.287
9600.000 0.012 60.325 -14.220 -201.535
9700.000 0.007 59.031 -10.775 -195.962
9800.000 0.002 58.118 -7.215 -190.525
9900.000 -0.003 57,577 -3,581 -185.179

10000.000 -0.009 57,403 0,089 -179.878
10100.000 -0.014 57.595 3,758 -174.576
10200.000 -0.018 58.154 7.390 -169.226
10300.000 -0.023 59.086 10.946 -163,782
10400.000 -0.026 60.399 14.386 -158.200
10500.000 -0.029 62.102 17.669 -152.436
10600.000 -0.031 64.205 20.750 -146.451
10700.000 -0.032 66,712 23.584 -140.213
10800.000 -0.032 69.621 26.!20 -!33.700
10900.000 -0.032 72.915 28.310 -126.903
11000.000 -0.030 76,564 30.105 -119.833
lllO0.O00 -0.028 80.514 31.460 -112.523
11200.000 -0.025 84.689 32.338 -105.028
11300.000 -0,021 88.998 32.713 -97.422
11400.000 -0.017 93.332 32,574 -89.795
11500.000 -0.013 97,582 31.926 -82,237
11600.000 -0.009 101.648 30,787 -74.830
11700.000 -0.004 105.446 29.189 -67.640
I1800.000 -0,000 108.911 27,173 -60.709

11900.000 0.004 112.002 24,788 -54.059
12000.000 0.008 114.697 22.081 -47.690
12100,000 0.011 116.987 19.104 -41.586
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TABLE 7-111 INERTIAL FLIGHT-PATH ANGLEe INERTIAL HEADINGt
GEODETIC LATITUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
I2200.000
12300.000
12400.000
12500.000
I2600.000
12700.000
12800.000
I2900.000

13000.000
13100.000
13200.000
13300.000
13400.000

_l_ 500"000
600.000
700.000

13800.000
13900.000
I4000.000
14100.000

14200.000
14300.000
14400.000
14500.000
14600,000

14700.000
14800.000
14900.000
15000.000
15100.000
15200.000
15300.000
15400.000
15500.000
15600.000
15TO0.O00

15800.000
15900.000
16000.000

6100.000

INERTIAL FLIGHT-
PATH ANGLE
(DEGREES)

0.016
0.017
0.019
0.021
0.023
0.026
0.025
0.026
0.027
0.028
0.029
0.031
0.032
0.033
0,036
0,035
0.036
0.036
0.036
0.036
0.035
0.034
0.032
0.029
0.025
0.021
0.017
0.012
0.006
0.001

-0.005
-0.011

-0.016 ....
-0.022
-0.026
-0.030
-0.033
-0.035
-0.037
-0.037

INERTIAL GEODETIC
HEADING LATITUDE LONGITUDE

(DEGREES) (DEGREES) (DEGREES)
118,874 15.903 -35.718
120.366 12.525 -30.050
121,671 9,012 -24.541

122.199 5.405 -19.146
122,556 1.743 -13.820
122.566 -1.937 -8.517
122.170 -5.596 -3.190

121.423 -9.198 2.208
120.298 -12.703 7.721
118.788 -16.071 13.396
116.882 -19,259 19.268
114.576 -22.221 25.378
111.863 -24.910 31.753
108.757 -27.276 38.407
105.281 -29.271 45,360
101.475 -30.847 52.530

97.606 -31,963 59,932
93.157 -32.590 67.482
88. 829 -32.708 75.096
84.532 -32.314 82.684
80. 370 -31.620 90. 160
76.636 -30.052 97.448
72.805 -28.267 106.696
69.528 -26.050 111.271
66.636 -23.508 117.764
64.145 -20,672 -236.017
62;056 -17.590 -230.069
60.364 -14.308 -224.300
59.062 -10.871 -218.730
58.139 -7.318 -213.297
570588 -3.691 -207.957
57.403 -0.026 -202.663
57.583 3.640 -197.369
58.129 7.269 -192.028
59.047 10.823 -186.596
60.365 16.266 -181.026
62.032 17.549 -IT5.277
64.117 20.636 -169.309
66.605 23.477 -163.089
69.696 26.023 -156.595
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TABLE 7-1II INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADINGt
GEODETIC LATITUOEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED]

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

{SEC) (DEGREES) (DEGREES) (DEGREES) (DEGREES)
16200.000 -0.036 72.770 28.226 -149.818

16300.000 -0.035 76.600 30.036 -142.768
16400.000 -0,033 80.334 31o410 -135,475
16500.000 -0.029 86.697 32.308 -127.995
16550.000 -0.028 86.636 32.571 -124.207
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LL-.---

TABLE 7-|V

i

COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - L|FTOFF THROUGH PARKING ORBIT
(T2-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000

45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.250
85.000

90.000
95.000

I00.000

105.000
II0.000

ll5.OO0

120.000
125.000

i30.000
135.000
140.000
145.000
147.329
150.000
155.000
159.329
159.329
159.659
160.000

163.759

COMMANDED ACTUAL COMNANDEO ACTUAL
PITCH PITCH YAW YA#
(DEG) (OEG! (OEG) {DEG)
-0.00 0.00 0.00 -0.00
-0.00 -0.00 0.00 0.00
-0.00 0.00 0.00 -0.00
-0.03 0.00 0.00 -0.00
-0.45 -0.12 0.00 0.00
-1.09 -0.86 0.00 -0.00
-2.18 -1.79 0.00 -0.01
-3.68 -3.20 0.00 -0.02
-5.61 -5.04 0.00 -0.01

-8.01 -7.34 0.00 -0.00
-10.81 -10.10 0.00 0.00
-13.95 -13.22 0.00 0.00
-17.35 -16.61 0.00 0.00
-20.92 -20.20 0.00 0.00
-24.53 -23.88 0.00 -0.00
-28.15 -27.53 0.00 -0.00
-31.71 -31.12 0.00 0.01
-35.16 -34.60 0.00 0.02
-36.67 -36.12 0.00 0.02
-38.45 -37.93 0.00 0.02
-41.57 -41.10 0.00 0.01

-44.53 -44.13 0.00 0.00
-67.32 -46.99 0.00 -0.00
-69.94 -50.02 0,00 -0.00
-52.41 -52.51 0.00 -0.01
-54.66 -54.54 0,00 -0.00
-56.71 -56.49 0,00 -0.00
-58.58 -58.37 0.00 -0®00
-60,31 -60.10 0.00 -0,00
-61.89 -61.70 0.00 -0.00
-63.36 -63.16 0.00 -0.00
-64.67 -66.51 0.00 -0.00
-65.26 -65.10 0.00 -0.00
-65.90 -65.75 0.00 -0.00
-66.59 -66.84 0.00 -0,00
-66.59 -66.90 0.00 -0,00
-66.59 -66.90 O.O0 -0.00
-66.59 -66.90 0.00 -0.00
-66,59 -66.87 O.O0 -0.00
-66.59 -66.55 0.00 -0.00

COMMANDED
ROLL
(DEG)

-18.00
-18.00
-18.00
-17.00
-14.00

-9.00
-4.00

0.00
0.00
0.00
0,00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0,00
0.00
0.00
0.00
0.00
0.00

0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ACTUAL
ROLL

(DEG)
-18.00
-IB.O0
-IB.O0
-18.00
-14.31

-9.58
-4.61

0.39
-0.01

-0.02
-0.01
-0.00
-O.O0
-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

O° m, Jq,uu

0.00
0.00
0.00
0.00

0.00

0.00
-0.00
-0.00
-0.00
-0.00
-0.00

O.O0
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TABLE T-IV COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM COMMANDED ACTUAL COMMANOEO ACTUAL COMMANDEO ACTUAL
LIFTOFF PITCH PITCH YAM YAM ROLL ROLL

(SEC) (DEG) (DEG) (DEG) (DEG) IDEG) IDEG)
165.000 -66.59 -66,48 0.00 -0.00 0.00 0.00
L65o859 -66.59 -66,67 0.00 -0,00 0.00 0.00
170.000 -66.59 -66.57 0.00 -0.00 0.00 -0.00
175.000 -66.59 -66,57 0.00 -0o00 0.00 0.00
180,000 -66.59 -66,5B 0.00 -0.00 0.00 0.00
185.000 -66.59 -66.59 0o00 -0.00 0.00 -0.00
189.559 -66.59 -66.59 0.00 -0.00 0.00 0.00
190.000 -66.59 -66.59 0.00 -0.00 0.00 0o00
196.559 -66.59 -66.59 0.00 -0.00 0.00 -0.00
195.000 -66.59 -66.59 0.00 -0.00 0.00 -0.00
200.000 -65.59 -66.59 -0.03 -0.00 0.00 0.00
205.000 -62.ll -62.50 -0,03 -0.03 0.00 -0.00
210.000 -62.66 -62,37 -0,03 -0.03 0.00 0.00
215,000 -63.16 -63.00 -0.03 -0.03 0.00 0,00
220.000 -63.68 -63.50 -0.03 -0.03 0.00 0.00
225.000 -64.22 -66,03 -0.03 -0.03 0.00 0.00
230.000 -64.76 -64.59 -0.03 -0.03 0.00 0.00
235.000 -65.30 -65.12 -0.03 -0,03 0.00 0.00
240.000 -65.83 -65.65 -0.03 -0.03 0,00 0.00
265.000 -66.36 -66.18 -0.03 -0.03 0.00 0.00
250.000 -66.89 -66.71 -0.03 -0.03 0,00 0.00
255.000 -67.62 -67.26 -0,03 -0.03 0,00 0.00
260,000 -67.95 -67.77 -0.03 -0,03 0.00 0,00
265.000 -68,69 -68.30 -0.03 -0.03 0.00 0.00
270.000 -69.02 -68,84 -0.03 -0,03 0o00 0.00
275.000 -69.56 -69,37 -0.03 -0.03 0.00 0.00
280.000 -70.09 -69.9! -O.a_.... -nn3.._ O.vv_ 0.00
285.000 -70,63 -70,45 -0,03 -0.03 0.00 0.00
290.000 -71.17 -70.99 -0.03 -0.03 0.00 0.00
295.000 -71.71 -71.53 -0.03 -0.03 0.00 0.00
300.000 -72.26 -72.07 -0,03 -0.03 0.00 0.00
305.000 -72.80 -72.62 -0.03 -0.03 0.00 0.00
310.000 -73.35_ -73.16 -0,03 -0.03 0.00 0.00
315.000 -73.89 -73.71 -0.03 -0.03 0.00 0.00
320.000 -74.44 -74,26 -0.02 -0.02 0.00 0.00

325.000 -74.99 -74.81 -0.02 -0.02 0.00 0.00
330.000 -75.56 -75.36 -0,02 -0.02 0.00 0.00
335.000 -76.09 -75.91 -0.02 -0,02 0.00 0.00
340.000 -76.65 -76,46 -0.02 -0.02 0.00 0.00
365.000 -77.20 -77.01 -0.02 -0.02 0.00 0.00
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TABLE 7-1V COMMANDED AND ACTUAL VEHICLE ATTITUOE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
|72-DEGREES LAUNCH AZIHUTHI
iCONT|NUEO)

TIME FROM
LIFTOFF

ISEC)
350.000
355.000
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
437.627
440.000
445.000
450.000
455.000
460.000
465.000
470.000
475.000
q_O.O00
485.000
490.000
495.000
500.000
505.000
510.000
515.000
520.000
525.000
5_0.000
535.000
537.424

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED
PITCH PITCH YAW YAH ROLL
(DEG) IDEG) (OEG) IOEG) (OEG)

-77,75 -77.56 -0,02 -0.02 0.00
-78.31 -78.12 -0,02 -0.02 0.00
-78.86 -78.67 -0,02 -0.02 0.00
-79.42 -79.23 -0.02 -0.02 0.00
-79.97 -79.78 -0.02 -0.02 0.00
-80.53 -80.34 -0.02 -0.02 0.00
-81.08 -80.90 -0.02 -0.02 0.00
-81.64 -81.45 -0.02 -0.02 0.00
-82.20 -82.01 -0.02 -0.02 0.00
-82.75 -82.57 -0.01 -0.02 0.00
-83.31 -83.12 -O.OL -0.01 0.00
-83,87 -83.68 -O.OL -0.01 0.00
-84.42 -84.24 -0.0[ -0.01 0.00
°86.98 -84.79 -0.01 -0.01 0.00
-85.53 -85.35 -0,01 -0.01 0.00
-86.09 -85.90 -0.01 -0.01 0.00
-86.64 -86.45 -O.OL -0.01 0.00
-87.19 -87,01 -0,01 -0.01 0.00
-87.48 -87.30 -0,01 -0.01 0.00
-87.75 -87.56 -O.OL -0.01 0.00
-88,30 -88,11 -0.01 -0.01 0.00
-88,85 -88,66 -0.00 -0.01 0.00
-89.39 -89.21 -0.00 -0.00 0.00
-89.94 -89.75 -0.00 -0.00 0.00
-90.48 -90.30 -0.00 -0.00 0.00
-91.02 -90.84 -0.00 -0.00 0.00
-91.55 -91.37 0.00 0,00 0.00
-92.09 -91.91 0.00 0.00 0.00
-92.62 -92.44 0.00 0.00 0.00
-93.15 -92.97 0.00 0.00 0.00
-93.68 -93.50 0.01 O.OL 0.00
-94.20 -94.03 0.01 0.01 0.00
-94.72 -94.55 0.01 0.01 0.00
-95.26 -95.07 0.01 0.01 0.00
-95.76 -95.59 0.01 0.01 0.00
-96.28 -96.10 0.01 O.OL 0.00
-96.79 -96.62 0.01 0.01 0.00
-97.31 -97.16 0.01 0.01 0.00
-97.83 -97.65 0.01 0,01 0.00
-98.09 -97,91 0.0[ 0.01, 0.00

ACTUAL
ROLL

(OEG)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
_e_V

-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 7-IV

i,

COMMANDED ANOiACTUAL VEHICLE ATTITUDE

ANGLES - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

|SEC)
537.424
537.442
540.000
543.142
545.000
545.742
549.542
550.000
555.000
560.000
565.000
570.000
575°0OO
580.000
585°000
590.000
595.000
600.000
605.000
610.000

615.000
620.000
625.000
630.000
635.000
640.000
645.000
650.000
655.000
658.378
658.378
660.000
670.000

680o000
690.000
700.000
710.000
720.000
730.000
740.000

COMMANDED ACTUAL COMMANDED ACTUAL
PITCH PITCH YAM YAM
IDEG) (DEG) IDEG) IDEG)

-98.09 -97o91 0o01 0o01
-98.09 -97.91 0.01 0.01

-97.97 -98.16 0.01 0.01
-97.97 -98.28 0.01 0.01
-98.76 -98.32 0.00 0.01

-98.81 -98.53 -0.00 0.00
-99.18 -99.11 -0o00 -0.00
-99.22 -99,14 -0.00 -0.00
-99.76 -99.61 -0.00 -0.00

-100.27 -100.14 -0.00 -0.00
-100.81 -100,68 0.00 0.00
-101.36 -101,24 0.01 0.01
-101.82 -101.70 0.01 0.01
-102.28 -L02.17 0.01 0.01
-102.73 -102.62 0.01 0.01
-103.17 -103.06 0.01 0.01
-103.60 -103.50 0.01 0.01
-104.03 -103.93 0.01 0.01
-104.45 -104.35 0.01 0.01
-104.87 -104.77 0.01 0.01
-105.28 -105.18 0.02 0.02
-105.68 -105.58 0.03 0°02
-106.07 -105.97 0.04 0.03
-106.45 -106.36 0.05 0.04
-106.83 -106.74 0.06 0.06
-107.18 -107.09 0.08 0.08
-I07.SP --INT-&E 0.12 _ ''
-108.01 --107.83 0.32 0.19
-107.85 -107.87 0.20 0.23
-107.85 -107.84 0.20 0.19
-107.83 -107.83 0.68 0.68
-109.51 -109.51 0.66 0.66
-114.42 -114.42 0.59 0.59
-115.11 -I15.11 0.59 0.59

-115.79 -115.79 0.58 0.58
-116.47 -116.47 0.57 0.57
-117.15 -117.15 0.56 0.56
-117.83 -117.83 0,55 0.55
-118.51 -118.51 0.54 0.54
-119.19 -119.19 0,53 0.53

COMMANDED
ROLL
IDEG)
0.00
0.00
0.00
0.00
0.00
0.00
0o00
0.00
0.00
0.00

0.00
0.00
0,00
0.00
0°00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

0.00
0.00
0.00

-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

ACTUAL
ROLL

(DEG)
-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
-O.O0
-0.00
-O.O0
-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
-0o00
-0.00
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TABLE 7-iV COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)
ICONTINUEO)

TIME FROM
LIFTOFF

ISEC)
742.378
750.000
760.000
770.000
780.000
790.000
800.000
900.000

1000.000
1100.000
1200.000
1300.000
1400.000

L500.000
1600.000

1700.000
1800.000
1900.000
2000.000
2100.000
2200,000
2300.000
2400.000
2500.000
2600.000
2700.000
_v_V._VV

2900.000
3000.000
3100.000
3200.000
3300,000
3400,000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000
4100.000

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
PITCH PITCH YAW YAW ROLL ROLL
(DEG) IDEG) (OEG) (DEG) (DEG) (OEG)

-119.35 -119.35 0,53 0.53 -0.00 -0.00
-lLq.87 -119.07 0.52 0.52 -0.00 -0.00
-120.55 -120.55 0.52 0.52 -0.00 -0.00
-121.23 -121.23 0,51 0,51 -0.00 -0.00
-121.91 -121.91 0,50 0.50 -0.00 -0.00
-122,59 -122,59 0,49 0.49 -0.00 -0.00
-123.27 -123,27 0,48 0,48 -0.00 -0.00
-130.07 -130.07 0.38 0.38 -0.00 -0.00
-136.87 -136.87 0.28 0.28 -0.00 -0.00
-143.67 -143.67 0.17 0.17 -0.00 -0.00
-150.47 -150.47 0.06 0.06 -0.00 -0.00
-157.28 -157.28 -0.05 -0.05 -0.00 -0.00
-164.08 -164.08 -0,16 -0.16 -0.00 -0.00
-170.88 -170,88 -0.27 -0,27 -0.00 -0.00
-177.69 -177,69 -0,38 -0.38 -0.00 -0.00

175.51 175.51 -0.40 -0.48 -0.00 -0.00
166.71 168.71 -0,58 -0,58 -0.00 -0.00
161.90 161,90 -0.67 -0,67 -0.00 -0.00
155.10 155.10 -0.75 -0.75 -0.00 -0.00
148.29 148o29 -0.62 -0.82 -0.00 -0.00
141.49 141.49 -0.88 -0.88 -0.00 -0.00
134.69 134.69 -0.93 -0.93 -0,00 -0.00
127.89 127.09 -0.97 -0.97 -0.00 -0.00
121.08 121.08 -1.00 -l.OO -0.00 -0.00

I14,28 I14.28 -1.O1 -1.Of -0.00 -0.00

107.48 107.48 -1.01 -1.01 -0.00 -0.00
I00. "_4. 100.69 -0.99 -0. ^^_ -0.00 -0.00

93.89 93.89 -0,97 -0.97 -0.00 -0.00
87.09 87.09 -0.93 -0,93 -0,00 -0.00
80.30 80.30 -0.87 -0.87 -0.00 -0.00
73.50 73.50 -0.81 -0.81 -0.00 -0.00
66,71 66..71 -0.73 -0,73 -0.00 -0.00
59.92 59_92 -0.65 -0.65 41.62 41.62
53.13 53.13 -0.55 -0.55 141.62 141.62
26.34 26.34 -0.09 -0.09 180.00 180.00
19.55 19,55 0.03 0.03 180,00 180.00
12.76 12.76 0.15 0.15 180.00 180.00

5.97 5.97 0,27 0,27 180.00 180.00
-0.82 -0.82 0.38 0.38 180.00 180.00
-7.61 -7.61 0.49 0.49 180.00 180.00
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TABLE 7-IV COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(72-OEGREES LAUNCH AZIMUTH|
(CONTINUED)

IME FROM COMMANDED ACTUAL COMMANDED ACTUAL
LIFTOFF PITCH PITCH YAW YAW

(SEC) (OEG) (DEGI IDEGI (DEG)

4200.000 -14.40 716.60 0.60 0.60
4300.000 -21.20 -21.20 0.70 0.70
6600.000 -27.99 -27.99 0.79 0.79
4500.000 -34.78 -34.78 0.86 0.86
4600.000 -41.58 -41.58 0.g3 0.93
6700.000 -48.37 -68.37 0.99 0.99
4800.000 -55.17 -55.17 1.03 1.03

4900.000 -61.96 -61.96 1.06 1.06
5000.000 -68.75 -68.75 1.08 1.08
5100.000 -75.55 -75.55 l.OB 1.08
5200.000 -82.34 -82.34 1.06 1.06
5300.000 -89.14 -89.14 1.04 1.04
5400.000 -95.93 -95.93 1.00 1.00
5500.000 -102.72 -102.72 0,94 0.94
5600.000 -109.51 -109.51 0.87 0.87

5700.000 -116.30 -116.30 0.79 0.79
5800.000 -123.09 -123.09 0,70 0.70
5900.000 -109.89 -109.89 0.90 0.90
6000.000 -116.68 -116.68 0,82 0.82
6100.000 -123.47 -123.47 0.72 0.72
6200.000 -130.26 -130.26 0.62 0.62
6300.000 -137.05 -137.05 0.51 0.51
6400.000 -143.84 -143.84 0.40 0.40
6500.000 -150.63 -150.63 0.27 0.27
6600.000 -157.42 -157.42 0.14 0.14
6700.000 -164.21 -164.21 0.01 0.01
6800.000 -17101 -171;0! -0.12 -^ 12
6900.000 -177.80 -177.80 -0.25 -0.25
7000.000 175.41 175.41 -0.38 -0.38
7100.000 168.61 168.61 -0.50 -0.50
7200.000 161.82 161.82 -0.62 -0.62
7300.000 155.02 155.02 -0.73 -0.73
7400.000 148.23 148.23 -0.83 -0.83
7500.000 141.44 141.44 -0.93 -0.93
7600.000 134.64 134.64 -I.00 -I.00

7700.000 127.85 127.85 -1.07 -1.07
7800.000 121.06 121.06 -1.12 -l.12
7900.000 114.26 114.26 -1.16 -1.16
8000.000 107.67 107.47 -1.18 -1.18
8100.000 100.68 100.68 -1.19 -1.19

COMMANDED
ROLL
IDEG|

180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00

180.00
180.00
180.00

180.00

180.00
180.00
158.38

58.38
-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

ACTUAL
ROLL

(DEC)
180.00
180.00
180.00
180.00
180.00
180.00

180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00

180.00
180.00
158.38

58.38
-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 7-iV CO_MANOED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
|T2-DEGREES LAUNCH AZ|MUTHI
(CONTINUED)

TIME FROM
LIFTOFF

(SECI
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000
9200.000
9300.000
9600.000
9500.000
9600.000
)700.000
BO0.O00

9900.000
10000.000
10100.000
10200.000
10300.000
10600.000

10500.000
10600.000
10700.000
10800.000
10900.000
11000.000
11100.000
11200.000
11300.000
11400.000
11500.000
11600.000
11700.000
11800.000
11900.000
12000.000
12100.000

COMNANOEO ACTUAL CONMANOED ACTUAL
PITCH PITCH YAM YAM
IDEG) (DEG) (DEG) (OEG)
93.89 93.89 -1.18 -1.18
87.11 87.11 -1.15 -1.15
80.32 80.32 -1.11 -1.11
73.53 73.53 -1.05 -1.05
66.75 66.75 -0.98 -0.98
59,97 59,97 -0,90 -0.90
53,19 53.19 -0,80 -0,80
46.60 46.40 -0.69 -0.69
39.62 39.62 -0.57 -0.57
32.84 32.84 -0,44 -0.64
26,06 26.06 -0.31 -0.31
19.28 19.28 -0,17 -0.17
12.50 12.50 -0.03 -0.03

5.72 5.72 0,11 0.11
-1.07 -1.07 0,26 0.26
-7,85 -7.85 0,40 0,40

-14.63 -14.63 0,53 0,53
-21,41 -21.41 0,66 0,66
-28,20 -28,20 O.?B 0.78
-34.98 -34,98 0,89 0.89
-41.77 -41,77 0.99 0.99
-68.55 -48.55 1.08 1.08
-55,36 -55.34 1,15 1.15
-62.12 -62.12 1.21 1.21
-68.91 -68.91 1.25 1,25
-75.69 -75.69 1,28 1,28
-82.48 -R2.6X_ !.29 ....' 4.
-89.26 -89.26 1.28 1,28
-96.05 -96.05 1.2S 1.25

-102.83 -102.83 1.21 1.21
-109.61 -109.61 1,15 1.15
-116.40 -116.40 1.01 1.07
-123.18 -123.18 0.98 0.98
-129.96 -129.96 0.87 0,87
-136.75 -136.75 O.7S 0.75
-143.53 -143,53 0.63 0.63

-150.31 -150,31 0.69 0,49
-157,10 -157.10 0.34 0.34
-163.88 -163.88 0.19 0.19
-170,66 -170.66 0.04 0.04

COMMANDED
ROLL
(OEG)
-0,00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
"0,00
-0.00
-0.00
-0.00
-0.00
-0,00
"0,00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00

ACTUAL
ROLL

(DEG)
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
-0.00
-0,00
-0.00
-0.00
-O,OO
-0.00
-0.00
-0.00
-0,00
-0.00
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TABLE 7-IV COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZIMUTH)
(CONTINUED|

TIME FROM
LIFTDFF

(SEC)
12200.000
12300.000
12400.000
12500.000
12600.000
12700.000
12800.00O
12900.000
13000.000
13100.000
13200.000
13300.000
13400.000
13500.000
13600.000
13700.000
13800.000
13900.000
14000.000

14100.000
14200.000
14300.000
14400.000
14500.000
14600.000
14700.000
14800_000
14900.000
15000.000
15100.000
15200.000
15300.000
15400.000
15500.000
15600.000
15700.000
15800.000
15900.000
16000.000

16100.000

COMMANDED ACTUAL COMMANDED ACTUAL
PITCH PITCH YAW YAW
(DEG) (DEC) (OEG) (DEC)

-177.45 -177.45 -0.12 -0.12
175.76 175.76 -0.27 -0.27
168.98 168,98 -0.42 -0.42
162.19 162.19 -0.57 -0.57
155.41 155.41 -0.71 -0.71
148.62 148.62 -0.84 -0.84
141.83 141.83 -0.96 -0.96
135.05 135.05 -1.07 -1.07
128.26 128.26 -1.17 -1.17
121.48 121.48 -1.25 -1.25
114.69 114.69 -1.31 -1.31
107.91 107.91 -1.35 -1.35
101.13 101.13 -1.38 -1.38

96.35 94.35 °1.39 -1.39

87.57 87.57 -1.38 -1.38
80.79 80.79 -1.35 -1.35
74.01 74.01 "1.30 -l.30
67.23 67.23 -1.24 -1.24
60.46 60.46 -1.15 -1.|5
53.68 53.68 -1.05 -1.05
46,91 46.91 -0.94 -0.94
40.13 40.13 -0.81 -0.81
33.36 33.36 -0,67 -0.67
26.59 26.59 -0.52 -0.52
19.82 19.82 -0.37 -0.37
13.04 13.04 -0.20 -0.20

6.27 _.." _, -0.04 -0.04
-0.50 -0.50 0.13 0.13
-7.28 -7.28 0.30 0.30

-14.05 -14.05 0.66 0.46
-20.82 -20.82 0.62 0.62
-27.60 -27.60 0.77 0.77
-34.3Z _ -34.37 0,91 0.91

-41.15 -41.15 1.04 1,04

-47.93 -47.93 1.16 1.16
-54.70 -54.70 1.26 1.26
-61.48 -61.48 1.35 1.35
-68.26 -68.26 1,41 1.41
-75.04 -75.04 1.46 1.46
-81.8L -81.81 1.49 1.49

COMMANDED
ROLL
(DEG)
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

ACTUAL
ROLL

(DEG}
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
-0.00
-0.00
-0.00
-0.00
-0.00

-0.00
-0.00
-0.00
-0.00
-0.00

-0.00
-0.00
-0.00
-0.00

-0.00

-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-o.oo
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IABLE "/-IV GOHMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - L|FTOFF THROUGH PARKING ORBIT
(72-DEGREES LAUNCH AZ|HUTH)
(CONTINUED)

TIHE FROM
LIFTOFF

(SEC)
16200.000
16300°000
16400°000
16500.000
16550°000

COMMANDED ACTUAL COMHANDEO ACTUAL
PITCH PITCH YAM YAN
(DEG) (OEG) (DEG) (DEG)

-88°59 -88.59 I.SD 1.50
-95.37 -95.37 1°48 1.48

-102.15 -102.15 1.45 1.45
-108.92 -108.92 1.40 1,40
-112.31 -112.31 1.37 1.37

COMMANDED
ROLL
{DEG)
-OoO0
-0°00
-0.00
-0.00
-0.00

ACTUAL
ROLL

(DEG)
-0.00
-0.00
-0.00
-0.00
-0.00
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TABLE 7-V MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (7Z-DEGREES LAUNCH AZIMUTH)

TIME FROM
L|FTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.O0O
40.000

45.000
50.000
55.000
60.000
65.000
70.000
75,000
80.000
82.250
85.000
90.000
95.000

100,000
105.000
110.000
115.000
120,000
125.000
130.000
135.000
140.000
145.000
147,329
150.000
155.000
159.329
159.329
159o459
L60.O00
163,759

MACH RELATIVE FLIGHT- ANGLE OF
NUMBER PATH ANGLE ATTACK

(DEGREES) (DEGREES)
0.00 0.000 0.00
0.03 89.83'0 0.03
0,06 89.796 0.09
0.08 89.777 0.11
0.10 89.751 0.25
0.15 89.522 0.43
0.20 88.506 0.29
0.25 87.016 0.19
0.32 85.051 0.09
0.39 82.671 0.12
0.47 79.889 0.15
0.57 76.770 0.17
0.68 73.396 0o16
0.80 69.850 0.14
0.94 66.210 0.12
1.11 62.563 0.14
1.30 58.977 0.16
1.53 55.505 0.18
1.64 53.993 0.18
1.78 52,193 0.19
2,05 49.065 0.17
2.30 46.133 0.11
2.55 43.391 0.04
2.83 40.814 0.39
3.14 38.389 0.40
3.46 36.190 0.18
__,o =" 202 0.09
4.14 32.391 0.09
4.50 30.738 0,10
4.88 29.232 0.11
5.31 27.863 0.12
5.87 26.620 0.13
6.19 26.081 0,14
6,51 25.492 0.15
7.t8 24.454 0.09
7.B6 23.651 0.74
7.86 23,651 0.74
7.B6 23,62T 0.77
7.89 23.528 0.91
8.05 22o841 2.01

NORMAL
FORCE ANGLE

(DEGREES)
O.

89.
90.
90.
95.
93.
83.
69.
19.

-36.
-50.
-56.
-58.
-55.
-55.
-59.
-62.
-65.
-66.
-68.
-73.
-73.
-44.

86.
87.
82.

76.
79.
82.
86.
86.
87.
87.
88.

-90.
-90.
-90.
-90.
-90.
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TABLE 7-V MACH NUMBERo RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKt ANO NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000

180.000
185.000

189.559
190.000

194.559

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
_a_ 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
645.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

{DEGREES) (DEGREES) IDEGREES)
8.13 22.621 2.33 -90.
8.18 22.469 2.50 -qO.
8.46 21.746 3.23 -90.
8.80 20.893 4.19 -90.
9.14 20.063 5.14 -90.
9.24 19.255 6.06 -90.
9.22 18,538 6.88 -90.
9.20 18,470 6.96 -90.
9.03 17.775 7.71 -90.
9.02 17o709 7.85 -90.
8.86 16.972 8.71 -90.
8.61 16.281 13.62 -90.
8.38 15.671 14.49 -90.
B.17 15.066 14.60 -90.
7.77 14.475 14,82 -90.
7.46 13.899 14,99 -90,
7.19 13,336 15.14 -90.
6.72 12.788 15,29 -90.
6.36 12.253 15.43 -90.
6.08 11.732 15,56 -90.
5.86 11.226 15.68 -90.
5,68 10.733 15,78 -90.
5.53 10.255 15,87 -90.

5._l 9.790 15.95 -90.
5.31 9.339 16.02 -90.
5.23 8.901 !6:07 -90.
5.16 8.476 L6.11 -90.
5.10 8.065 16.14 -90.
5.09 7.667 16,15 -90.
5.08 7.282 16.16 -90.
5.07 6.910 16.15 -90.
5.07 .... _.550 16.12 -90.
5.08 6.202 16.09 -90.
5.11 5.867 16.05 -90,
5.14 5.544 15.99 -91.

5,18 5.233 15.92 -91.
5.22 4.933 15.85 -91.
5.26 4.645 15,76 -91.
5.31 4.369 15.66 -91.
5.36 4.104 15.56 -91.
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TABLE 7-V NACH NURBER, RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
350.000
355.000
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
437.627
440.000
445.000
450.000
455.000
460.000
465.000
470.000
_75.000
480.000
485.000
490.000
495.000
500.000
505.000
510.000
515.000
520.000
525.000
530.000
535.000
537.424

MACH RELATIVE FLIGHT- ANGLE OF
NUMBER PATH ANGLE ATTACK

(DEGREES) (DEGREES)
5.42 3.84q 15.44
5.48 3.606 15.31
5.55 3.374 15.18
5.61 3.152 15.04

5.68 2.940 14.88
5.75 2.739 14.72
5.82 2.548 14.56
5.90 2.367 14.38
5.97 2.197 14.20
6,05 2.036 14.01
6.13 1.884 13.82
6,22 1.742 13.61
6.30 1.610 13.41
6.39 1.487 13.19
6,48 1.374 12.97
6.58 1.269 12.75
6.67 1.174 12.52
6.77 1,088 12.29
6.82 1.046 12.16
6.86 0.993 12.06
6.95 0.887 11.85
7.03 0.789 11.64
7.12 0.699 11.43
7.21 0,616 11.22
7.30 0.540 11.00
7,40 0.473 In _o
7.50 0.412 10.56
7.60 0,360 10.34
7.10 0.314 I0.11

7.80 0.277 9.69
7.91 0.247 q.66
8.02 0,224 9.43
8.13 0.209 9.20
8.25 0.202 8.97
6.37 0.202 8.74
8.49 0.210 8.50
8.61 0.225 8.27
8.74 0.248 8.02
8.87 0.279 7.77
8.93 0.297 7.65
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NORMAL

FORCE ANGLE

(DEGREES)

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-ql.

-91.

-91.

-91.

-91.

-ql.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.
-91.

-91.

-92.

-92.

-92.

-92.

-92.

-92.

-92.

-92.
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TABLE 7-V MACH NUMBERt RELATIVE !FLIGHT-PATH

ANGLEr ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT |72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

ISECI
537.424
537.442
540,000
543.142
545.000

545.742
549.542
550.000
555.000
560.000
565.000
S70.O00
575.000
580.000
585.000
590.000
595.000
600.000
605.000
610.000
615.000
620.000
625.000
630.000
635.000
640.000
64S,000
650.000
655,000

658,378
658.378
660.000
670.000
680.000
690.000
700.000
710.000
720.000
730.000
40.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES) (DEGREES)
8.93 0,297 7.65 -92.
8.93 0,297 7.65 -92.
8.93 0.259 7.60 -92.
8.93 0,213 7.71 -92.
8.95 0.197 7.81 -92.
8.95 0.190 7.64 -92.
8.98 0,160 7.33 -92.
8.99 0.157 7.33 -92.
9.03 0.120 7.20 -92.
9.07 0.086 7.02 -93.
9.11 0.054 6.82 -93.
9.15 0.025 6.60 -93,
9.20 -0.001 6.68 -93.
9.24 -0.025 6.36 -93.
9.29 -0.066 6.25 -93.
9.33 -0.066 6.14 -93.
9.38 -0.080 6.03 -93.
9.43 -0.092 5.94 -93.
9.47 -0. 101 5.85 -93.
9.52 -O.lOT 5.76 -94.
9.57 -0.110 5.68 -94.
9.62 -0.110 5.61 -96.
9.67 -O.lOT 5.54 -94.
9.72 -0.101 5.48 -94.
9.77 -0.091 5.42 -94.
9.82 -0.078 5.39 -q3.
9.87 -0.062 5,35 -93.
9.92 -0.042 5.29 -92.
9.97 -0.019 5.55 -92.

10.01 0.000 5.80 -92.
10.01 0.000 5.80 -88.
10.01 0.000 4.24' -87.
10.01 0.000 0.15 1.
10.01 0.001 0.13 1.
10.01 0.001 0.10 1.
10.01 0.001 0.08 1.

I0.01 0.001 0.06 I.

10.01 0.002 0.03 1.

10.01 0.002 0.01 2.
10,01 0.002 0.02 -180.
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TABLE 7-V MACH NUMBER, RELATIVE FLIGHrH
ANGLE, ANGLE OF ATTACK, ANOIA L
FORCE ANGLE - LIFTOFF THROU!

PARKING ORBIT {72-DEGREES L_ AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
742.378
750.000
760.000
770.000
780,000
790,000
800,000
900,DO0

I000.000

1100.000
1200.000
1300.000
1400.000
1500.000
1600.000
1700.000
1800.000
1900.000
2000.000
2100.000
2200.000
2300,000
2400.000
2500.000
2600,000
ZTO0.OO0
2800.000
2900.000
3000,000
3100,000
3200.000
3300,000
3600,000
3500,000
3600.000
3¥00,000
3800.000
3900,000
4000.000
4100.000

MACH RELATIVE FLIGHT- ;LE OF
NUMBER PATH ANGLE r;ACK

(DEGREES) ;REES)
lO.O1 0.002 03
10.01 0.002 04

I0.01 0.003 07
I0.01 0.003 Oq
10.01 0.003 II

I0.01 0.004 14

I0.01 0,004 16
I0.01 0,007 99
10.02 0.010 _2
10.02 0.013 J4
10.03 0.015 )5
10.04 0,018 !5
10.06 0.020 i2
10.07 0.021 _8
10.08 0.023 !I

10.09 0.024 2
10.10 0.024 1
10.10 0.025 6
10.09 0.025 9
10.09 0,025 0
10.07 0,025 7
10.05 0,025 1
10.03 0,025 3
10.02 0.025 3
10.00 0.025 9

_._t 0.026
9.95 0.026 7
9.93 0.027 7
9.91 0.028 7
9.90 0.029 5
9,88 0,030
9,87 .... 0,031 B
9.86 0.032 b
9.86 0.033 9
9.85 0,032 [
9.85 0,032
9.86 0.030 E
9.86 0.028
9.87 0,026 . i
9.88 0.023
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NORMAL
FORCE ANGLE

(DEGREES)
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-180,
-180.

-180.
-180.

180.

i80,
180.
180.
179.
179.
179.
179.

1.

87.
87.
86.
86.
85.
85.
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TABLE 7-V NACH NUMBERt RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKI ANO NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
tCONTINUEO)

TiME FROM
LIFTOFF

(SEC)
4200.000
4300.000
4600.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5100.000
5200.000
5300.000
5400.000
5500.000

600.000
700.000

5800.000
5900.000

6000.000
6100.000
6200.000
6300.000
6400.000
6500.000
6600.000
6700.000
6800.000
6900.000
7000.000
7100.000
?200.000
7300.000
7400.000
7500.000
7600.000
7700.000
7800.000
7900.000
BO00.O00

00,000

MACH RELATIVE FLIGHT- ANGLE OF
NUMBER PATH ANGLE ATTACK

IDEGREES) IDEGREES}
g.8g 0.019 20.07
9.90 0.015 20.08
9.90 0.010 20.08
9.91 0.005 20.09
9.91 -0.000 20.09
9.92 -0.005 20.10
g.g2 -0.010 20.09
9.92 -0.015 20.09
g.gl -0.019 20.08
9.91 -0.022 20.07
9.90 -0.025 20.06
9.89 -0.027 20.05
9.89 -0.028 20.06
9.BB -0.029 20.03
9.87 -0.028 20.02
9.87 -0.027 20.01
9.87 -0.025 20.01
9.87 -0.022 0.30
9.87 -0.018 0.06
9.87 -0.014 0.18
9.88 -0.010 0.61
9.89 -0.006 0.64
9.90 -0.002 0.86
9.91 0.003 1.07
g.g3 0.006 1.26
9.94 0.010 !_6_

9.95 0.013 1.59
9.96 0.016 1.72
.g.g7 0.018 1.83
g.97 0.020 1.91
9.97 0.022 1.97
9.97 0.023 2.00

9.97 0.024 2.00
9.96 0.025 1.97
9.94 0.026 1.91
9.93 0.026 1.83
9.91 0.027 1.72
9.89 0.028 1.59
9.87 0.029 1.43
9.85 0.030 1.26"
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NORMAL
FORCE ANGLE

IDEGREES)
84.
84.
86.
86.
84.
84.
84.
86.
86.
85.
85.
86.
87.
87.
88.
89.
89.

O.
--Oa

-179.
-179.
-179.
-179.
-179.
-179.
-i79.

-179.
-179,
-179.
-179.
-L/9.
-179.
-179.
-179.
-179.
-leO.
-180.
-180.
-180.

180.
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TABLE 7-V MACHNUMBERIRELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKt AND NORNAL
FORCEANGLE " LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCHAZIMUTH)
(GGNTINUED)

TIME FROM
LIFTOFF

(SEG)
8200.000
8300.000
8400.00O
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100,000

9200.000
9300.000
9400.000
9500.000
9600.000
9700.000
9800.000
9900.000

10000.000
10100.000

10200.000
10300.000
10400.000
10500.000
10600.000
10700.000
lOBO0.O00
10900.000
11000.000
11100.000
11200.0O0
11300.000
11400.000
11500.000

11600.000
11700.000
11800.000
11900.000

12000.000
12100.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES) (DEGREES)
9,83 0.031 1.06 180.
9.81 0.032 0.85 180.
9.79 0.033 0.63 179.
9.77 0.034 0.40 179.
9,76 0.035 0.17 179.
9.75 0.035 0.07 1-
9.75 0,035 0.30 -1-
9.74 0.034 0.54 -1-
9.76 0.033 0.76 -1.
9.75 0.031 0.98 -1-
9.75 0.029 1.18 -1.
9,76 0.026 1.36 -1.
9.77 0.022 1.52 -1.
9.78 0.018 1.67 -1.
9.7B 0.013 1.79 -1.
9.79 0.008 1.88 -1-
9.80 0,002 1.95 -1.
9.80 -0.006 1.99 -1.
9.81 -0.009 2.01 -1-
9,81 -0.014 1.99 -1-
9.81 -0.019 1,95 -1.
9.81 -0.026 1.88 -1.
9. SO -O.02e 1.78 -1-
9,80 -0,031 1,66 -0,
9.79 -0.033 1.52 -0.
9_78 -0.036 I-''_ -0.
9.78 -0.036 1.17 -O.
9.77 -0.033 0.96 O.
9.77 -0.032 0.75 O.
9.77 -0,029 0.52 O.
9.77 -0.026 0,29 O.
9.78 -0.022 0.06 -0.
9.70 -0.018 0.18 -179.
9.79 -0.014 0.42 -179.
9.OO -0.009 0.65 -179.
9.81 -0.005 O.B7 -179.
9,82 -0.000 1.07 -179.
9.84 0.004 1.27 -179.
9.85 0.006 1.44 -179.
9.86 0.012 1,60 -179.
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TABLE 7-V MACH NUMBERt RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACKo ANO NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF
LtFTOFF NUMBER PATH ANGLE ATTACK

(SEC) (DEGREES) IDEGREES)
12200.000 9.87 0.0L5 1.73
12300.000 9.88 0.018 1.84
12400.000 9.88 0.020 1.92
12500.000 9.89 0.022 1.97
12600.000 9.88 0.024 2.00

12700.000 9.88 0.025 2.00
12800.000 9.87 0.027 1.97
12900,000 9.85 0.028 1.91
13000.000 9.86 0.029 1.83
13100.000 9.82 0.030 1.72
13200.000 9.80 0.031 1.59
13300.000 9.78 0.032 1.63
13400.000 9.75 0.033 1.26

500.000 9.73 0.035 1.07
600.000 9.71 0.036 0.86

13700.000 9.70 0.037 0.64
13800.000 9.68 0.037 0.61
13900.000 9,67 0.038 0.17
16000.000 9.66 0.038 0.06
16100.000 9.65 0.038 0.30
16200.000 9.65 0.037 0.53
16300.000 9.65 0.035 0.76
16600.000 9.65 0.033 0.97
1_500.000 9.66 0.030 1.17
16600.000 9.66 0.027 1.36
16700.000 9.67 0=023 1.52
16800.000 9.68 0.018 1.67
1_900.000 9.6g 0.012 1.79
15000.000 9.69 0.007 1.88
15100.000 g.70 0.001 1.95
15200.000 9.71 -0.006 1.99
15300.000 9.71 --0.012 2.01
15600.000 9.71 -0.017 1.99
15500.000 9.71 -0.023 L.95
15600.000 9.71 -0.028 1.88
15700.000 9.71 -0.032 1,79
15800.000 9.70 -0.035 1.67
15900.000 9.70 -0.037 1.52

)000.000 9,69 -0.039 1.36
00.000 9.69 -0.039 1.17

7-50

NORMAL
FORCE ANGLE

IDEGREES)
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-179.
-180.
-180.
-180.

180.
180.
179.
179.
179.

L.
--1.

-L.

-1.

-1.

-l.

-1.

-1.

-1,

-1.

-1.

-1.

-1-

-I,

-1-

-0.

-0.
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TABLE 7-V MACH NUMBERt RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKI AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUEDI

TIME FROM
LIFTOFF

(SECI
16200.000
16300.000
16kO0.O00
16500.000
16550.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREESI (DEGREES) (OEGREESI
9.69 -0.038 0.97 -0.
9.69 -0.037 0.76 O.
9.69 -00036 0.53 O.

9.69 -0.031 0.30 0.
9.69 -0.029 O. IB 0.
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TABLE 7-Vl DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING
INDICATOR - L|FTOFF THROUGH PARKING
ORBIT (72-DEGREES LAUNCH AZIMUTH)

lINE FROM
LIFTOFF

(SECI
0.000
5.000

10,000
12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70°000
75.000
80.000
82.250
85.000
90.000
95.000

I00,000

105.000
II0.000

115.000

120.000

_ vvv

130.000
135.000
140.000
145.000

147.329
150.000
155.000
159.329
159.329
159o459
160.000

163.759

DYNAMIC
PRESSURE

ILBS/(FT)SQ)
0.0
1.3
6.0
9.1

15.3
30.5
52.8
83.7

124.1
174.6
234.9
304.2
380.4
460.3
539.0
609.1
664.0
696.7
700.4
693.E
643,5
552.2
456.6
369.2
293.7
228.2
172.5
127.8

93,1
67.0
48.1
34.9
30.0
24.4
16.1
10.8
10.8
10.7

9.9

6.1

OYNAMIC PRESSURE
TIMES ALPHA

(LBSQDEG/(FT)SQ)
O.
O.
1.
I.
4.

13.
15.
16.
11.
21.
35.
51.
62.
65.
67.
85.

109.
125.
129,
128.

109.
63.
19.

143.

118.

41o

15.

Iio

9.

7.

6.

5.

4,

4.

2.

8.

8.

8.

9.

12.

AERODYNAMIC
HEATING INDICATOR

(FT*LBSIRAD*IFT)SQ)
O.
O.

610,
1398.
3815.

14127,
39879.
95013.

200956.
388741.
700942.

1192697.
1931617.

2995585.
4466308.
6416808.
8896312.

11925517.

13459086.
15455193.
19314262,
23219220.
269197_5.
30330352.
33409752,
36119675.
38_28205.
40347854.
41910712.

43162296.
44154876.
44942205.
45252995.
45563597.
46017358.
46298392.
46298392.
46305432.
46333624.
46484319,.
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TABLE T-V[ DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAM|C HEATING
INDICATOR - LJFTOFF THROUGH PARKING
ORBIT (72-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000
180,000
185.000
189.559
lgO.O00
[94.559
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

DYNAMIC
PRESSURE

ILBS/IFT)SQ)
5.2
4.T
2.7
1.4
0.7
0.3
0.2
0.2
O.l
O.l
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
0.0
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
0.0
0.0
0.0

DYNAMIC PRESSURE
TIMES ALPHA

ILBS,OEGIIFT}SQ}
12.
[2.

9.
6.
4.
2.
1.
1.
[.
1.
0.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O_

AERODYNAMIC
HEATING INDICATOR

{FTmLBS/RAD-(FT)SQ)
46520325.
46542237.
66620345.
66673309.
46700800.
467[4430,
66720653.
4672[062o
4672407I,
46724274.
46725917.
46726818.
46727346.
46727658.
46727848.
66727969.
46728050.
46728105.
46728144.
467281?2°
46728194.
46728212.
46728227.
46728239.
46728249,
L_728Z =_

46728267.
46728274.
46728282.
46728288.
46728293.
46728298.
46728303.
46728308,
46728313.
46728318.
46728323.
46728328.
46728333.
46728338.

7-53



D5-15481-1

TABLE 7-VI

I

DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
OR8|T (72-DEGREES LAUNCH AZIMUTH)
ICONTINUED}

TIME FROM
LIFTOFF

(SEC)
350.000
355.000
360,000
365,000
370.000
375,000
380°000
385.000
390.000
395.000
400.000
405.000
410.000
415.000
420.00O
425.000
430.000
435.000
437.627
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
537°424

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

(LBS/{FTI SQ} {LBS*DEG/(FT }SQ)
0o0 O.
0.0 O.

0.0 O.
0.0 O.
0.0 O.
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O,
0.0 O.
0.0 O.
0-,0 O*

0.0 O.
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

AERODYNAMIC
HEATING INDICATOR

{FT*LESIRAD*(FT)S_)
46728343.
46728348.
66728353.
46728358.
66728363.
46728368.
46728373.
46728378.
46728383.
46728388,
46728393.
46728398.
46728403.
46728408,
467284L3.
46728418.
46728423.
4672843|.
66728434.
46728438.
46728445.
46728453.
46728460.
46728468.
46728475.
46728483.
46728490.
46728698.
46728508.
46728518.
46728528°
46728538.
46728548.
46720558.
46728570.
46728582.
46728595.
46728607.
46728620.
46728626.
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TABLE 7-Vl DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED|

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SEC) (LBSIIFTISQI (LBS*DEGI(FTISQ)
537.424 0.0 O,
537.442 O.O O,
540,000 0.0 O.
543.142 0.0 O.
545.000 0.0 O.
545.742 0.0 O.
549.542 0.0 O.
550.000 0.0 O.
555.000 0.0 O.
560.000 0.0 O.
565.000 0.0 O.
570.000 0.0 O.
575.000 0.0 O.
580.000 0.0 O.
585.000 0.0 O.
590.000 0.0 O.
595.000 0.0 O.
600.000 0.0 O.
605.000 0.0 O.
610.000 0.0 O.
615.000 0.0 O.
620.000 0.0 O.

625°000 0°0 O.
630.000 0.0 O.
635.000 0.0 O.
640.000 0.0 O.
645.000 O.O O.
650,000 0.0 O°
655.000 0.0 O.
658,378 0.0 O.
658,378 0°0 O.
660.000 _0-9 o.
670.000 0.0 O.

680.000 0.0 O.
690.000 0.0 O.
700.000 0.0 O,
710.OOO 0.0 O.

720.000 0.0 O.
730.000 0.0 O.
740.000 0.0 O;

AERODYNAMIC
HEATING INDICATOR

(FTmLBSIRADe(FT)SQ)
46728626.
46728626.
46728634.
46728643.
46728648.
46728650.
46728661.
46728662.
46728677.

46728692.
46728707.
46128722.
467287_7.
46728752.
46728767.
46728782.
46728797.
46728812.
46728828.
46728845,
4672886_,
46728880.
46728898.
4672891_.
46728933.
_67289_0.
46728968.
46728987°
46729007.

46729021.
46729021.
46729021o

4672902|°
46729021.
46729021.
46729021.
46729021,
4672902l.
4672902l°
66729021.
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TABLE 7-VI DYNAMIC PRESSUREt DYNAHIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT {72-DEGREES LAUNCH AZIMUTH|
{CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SEC) (LBSI(FTISQ) (LBStOEG/(FTISQ)
742.378 0.0 O.
750.000 0.0 O.
760.000 0.0 O.
770.000 0o0 O.
780.000 0.0 O.
790.000 0.0 O.
800.000 0.0 O.
900.000 0.0 O.

1000.000 0.0 O.
IlO0.O00 0.0 O.
1200.000 0.0 O.
1300.000 0.0 O.
1400.000 0.0 O.

00.000 O.O O.
00.000 0,0 O.
00.000 0.0 O.

1800,000 0.0 O.
1900.000 0.0 O.

2000.000 0.0 O.
2100o000 0.0 O.
2200.000 0.0 O,
2300.000 0.0 O.
2400.000 0.0 O.
2500.000 O.O O,
2600.000 0.0 O.
Z700.O00 0.0 O.
2800.000 0.0 O,
2900.000 0,0 O,
3000o000 0.0 O.
3100.000 O.O Oo
3200.000 0.0 O.
3300.000 0.0 O.
3400.000 0.0 O°
3500.000 0.0 O°
3600.000 0o0 O°
3700.000 0.0 O°
3800°000 0.0 O,
3900.000 0.0 O°
4000.000 0.0 O.

00.000 0o0 Oo

AERODYNAMIC
HEATING INDICATOR

(FT*LBSIRAO*(FT)SQ)
46729021.
46729021.
4672902[,
46729021.

46729021.

46729021,
46729021.

46729021.
467290Z1o
46729021.
46729021.
4672q02l.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
4672902[°
4672902I.
46729021.
4672eo21.
46729021.
4672902|.
46729021.
4672902!.

46729021.
_672902l ,.
46729021.

46729021.
4672902I.

46729021.
46729021.
4672902I.

46729021.
46729021°
4672902t.
46729021.
46729021.

46729021°
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TABLE 7-VI DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

ISECI
4200.000
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5100.000
5200,000
5300°000
5400.000
5500.000
5600,000
5700.000
5800,000
5qO0.O00
6000.000
6100.000
6200.000
6300.000
6400.000
6500.000
6600.000
6700.000
6800.000
6900.000
7000.000
7100.000
7200,000
7300.000
7400°000
7500,000
7600.000
7700.000
7BO0.O00
7900.000
8000.000
8100.000

DYNAMIC
PRESSURE

(LBS/iFT)SQ)
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
0.0
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
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

DYNAMIC PRESSURE
TIMES ALPHA

(LBS*DEG/(FT)SQ)
O.
O,
O,
O°
O,
O,
O,
O,
O°
O,
O,
Oo
O,
O°
O,
O°
O°
Oo
O°

/0°

• O°

O°

O°
O°
O.
O°

_0.

_0.
O.
O.
O°
O.
O°
O.
O.
O.
O°
O.

O° _

AERODYNAMIC
HEATING INDICATOR

(FTeLBS/RAD*(FT)SQ)
46729021.
4672902[°
46729021.
46729021.
46729021.
46729021.
46729021 °
46729021 •
46729021,
4672902[.
46729021.

4672902l.
46729021.
4672902l.
46729021.
4672902[.
4672902[.
46729021.
46729021°
4672902[°
4672902L.
4672902[°
46729021.
4672902_o
4672902L.
4A72902_.
46729021°
4672902|.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021o
46729021.
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TABLE 7-Vl DYNAMIC PRESSUREe DYNAMIC PRESSURE
TINES ALPHAe AND AERODYNAMIC HEATING
INDICATOK - LIFTOFF THROUGH PARKING
ORBIT {72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC}
8200,000.
8300,000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000

qZO0.O00
9300.000
9400.000
9500.000

1600-000
700.000

9800.000
9900°000

10000°000
I0100.000

10200,000
10300.000
10400.000

I0500.000

10600.000
10700.000
lnANO._n_
10900,000
II000.000

III00.000

I1200.000
I1300.000

11400.000

11500°000

11600.O0O

11700.000

I1800.000

119O0.000

12000.000
I00.000

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

I LBSI |FT) SO) ( LBS*DEG/(FT) SQ )
0.0 O,
0.0 O.
0.0 O.
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O°
0.0 O.
0.0 O.
0.0 O, '
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O,
0.0 O,
0.0 O.
0.0 O,
0.0 O,
0.0 O.
0.0 O.
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 0.
0.0 O.
0.0 O.
0.0 O.
0.0 0.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

AERODYNAMIC

HEATING INDICATOR

(FT*LBS/RAD*(FT)SO)
66729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
66729021.
46729021,
46729021.

6672902I.
6672902l.
46729021.
66729071.
46729021°
66729021.
46729021.
_6729021.
46729021.
46T29021,
46729021,
46729071.
46729021.
46729021,
66729021.
A6729021.

A6729021.

46729021.
46729021.

46729021.
66729021.
46729021.
46729021.
6672902l,
46729021.
46729021.
46729021.
46T29021.
46729021,
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TABLE 7-VI DYNAMIC PRESSUREI OYNAHIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT 172-DEGREES LAUNCH AZIMUTH)
|CONTINUED)

TIME FROM
LIFTOFF

(SECI
12200°000
12300.000
12400.000
12500.000
12600.000

12T00°000

12800.000
12900.000
13000°000
L3LO0.O00
13200.000
13300°000
13400.000
13500.000
13600.000

13700°000
13800.000
13900.000
14000,000
14100.000
14200.000
14300.000
14400.000

14500.000
14600.000

14700.000
!4800.000
14900.000
15000.000
15100.000
15200.000
15300.000
15400.000

15500,000
15600.000

L5700,000
15800°000
15900.000
L6000.O00
L6100.O00

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

(LBS/IFT) SQ) (LBS*DEG/(FT) S_)
0.0 O.
0.0 O.

0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

0,0. O.
0.0 O.
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0o0 O.
0.0 O.
0.0 O.
0.0 O,
0.0 O,
0.0 O.
0,0 O.
0,0 O,
0.0 O.

_ Oe

0.0 O.
0.0 0.
0.0 O,
0.0 O.
0,0 O,
0.0 Oo
0,0 0,
0,0 Oo
0.0 0,
0.0 O,
0.0 0,
0.0 O.
0.0 0._

AERODYNAMIC
HEATING INDICAIOR

(FT*LBSIRAD*IFT)SQ)
46729021.
¢6729021.
66729021.
66729021.
46729021.
46729021.
46729021.
46729021,
46729021.
46729021.
66729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021,
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46¥29021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021.
46729021,
46729021.
46729021.
46729021.
46729021°
46729021.
46729021.
46729021.
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TABLE 7-Vl DYNAMIC PRESSUREt DYNAMIC PRESSURE
TINES ALPHAe AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT 172-OEGREES LAUNCH AZIMUTH|
(CONTINUEOI

TIME FROM DYNAMIC DYNAN|C PRESSURE
LIFTOFF PRESSURE TINES ALPHA

(SEC) (LBSI(FT)SQ) (LBS*DEG/(FT)SQ|
16200.000 0.0 O.

L6300.000 0.0 O.
16400.000 0.0 O.
16500.000 0.0 O.
16_50.000 0.0 O.

AEROOYNANIC
HEATING INOICATOR

(FT.LBS/RAO*[FT)SQ)
46729021.

46729021.
46729021.
46729021,
46729021.
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TABLE 7-VII NORMAL FORCEj AXIAL FENTRIC RADIUS,
AND GEOCENTRIC LATITUFF THROUGH
PARKING ORBIT (72-DEGH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000

45.000
50.000
55.000
60.000
65.000
70.000
75.000
60.000
82.250
85.000
90,000
95.000

100.000

105.000

llO.O00

llS.000

120.000
125.000
!30.000

135.000

140.000

145.000
147.329
150.000
155.000
159.329

159.329
159.459

160.000
163.759

NORMAL AXIAL WTRIC

FORCE FORCE IUS

(POUNDS) (POUNDS) ERS)

O. 12697. 344.
3. 1305. _70.

37, 5946. _51.
68. 8992. _01.

263. 14743. _95.
896. 20438. t11.

1049. 18025. [06,
lOB9. 25727. 192.

744. 36357. !79.
1426. 51451. ;77.
2490° 72575. !97.
3712, 103326. 150.
4683. 144692o ,45.
5095. 208406. '90.
5513. 301317. ;91.
6807. 415140. 150.
8024. 438590. ,68.
8758. 389715. 49°
8909. 366465. 04.
8718. 332538. 97.
7189. 269977, 17.

4185. 208597. 14.
1223. 153990. 90.
9381. 112073. 46.
7756, 79313. 79.
2690. 54529. 92.
1008. 36165. B8,

745. 23963. 72.
609. 14903. 48.
491o 9244, 23.
393. 5506. 06.
316. 2862. D9.
284. 1806. 46.
240. 881. 33.
103. -531. 19.
544. -1274. 24.
275. 2063. 24.
282. 2028. 49,
308. 1889. _q.
420. 1145. IB.

GEOCENTRIC
LATITUDE
(DEGREES)

28.447
28.447
28.447
28.647
28.447
28.447
28.447
28.447
28.447
28.447
28.448
28.648
28.449
28.450
28.452
28,454
28,456
28,459
28.461
28.463
28.468
28.414
28.481
28.489
28.499
28.510
28,522
28.536
2R.552
28.570
28.590
28.612
28.623
28.636
28.663
28,687
28,687
28,688
2B,691
28,71_
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7-VII NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (72-DEGREES
ICONTINUED)

GEOCENTRIC RADIUS,

LIFTOFF THROUGH

LAUNCH AZIMUTH)

lIME FROM NORMAL AXIAL

LIFTOFF FORCE FORCE

ISEC) (POUNDS) IPOUNDS}

IbS.O00 445. 972.
165,859 441. 866.
170.000 360. 494.
175.000 256. 245.

180.000 165. I19.

IB5.00O 95. 56.

189,559 55. 28.

190.000 52. 26.
196.559 30. 14.

195.000 29. 13.

200.000 17. 7.
205.000 16. 4.
210.000 10. 2.
215.000 6. I.

220.000 4. I.
25.000 2. I.

30,000 2. O.

235.000 1. O.

240.000 I. O.

245.000 I. O.

250.000 I. O.

255.000 0. 0.
260.000 0. O.
265.000 O. O.
270.000 O, O.

275.000 O. O.

280.000 0. 0.
285.000 O, O.
290.000 O. O.
295.000 0. 0.
300.000 O. O.
305,000 0. 0.
310.000 O. 0.
315.000 0. O.
320.000 0. 0.
325,000 O. 0.,
330.000 O. O.
335°000 0. O.
340.000 O. O.
345.000 O. O.

GEOCENTRIC

RADIUS

{METERS)

646_}66.
6444157.
6447911,

6452327.

6456616.

6460780.

6466671.
6464822.

6468404.

6468745.

6472550.
6476262.
6479836.

6483336.
6486738.
6490048.

6493265.
6496391.
6499426,
650237l.
6505228.
6507996.
6510677.
65[3273.
6515783.
6518210.
AKg_5¢A
6522816,
6524998.
652T100,
6529124.

6531071.

6532942.
6534738,
6536461.
6538112.
6539692.
6561203.
6542645.
654402|,

GEOCENTRIC

LATITUDE

(DEGREES}
28,720

28.725

28.750

28.780
28.R10
28.840
28.868

28.871
28.899
28.902
28.933
2R.q65

28.997

29.02q

29.061

29.094
29.127

29.161
29.194
29.228
29.263

29.297
29,332
29.367
29.403
29,43g
29.475
29.511

29.548
29.585
29,622
29.660
29.698
29.?36
29.775
29.814
29.853
29.892
29.932
29.972

7-62



05-15481-I

TABLE 7-Vll NORMAL FORCE,
AND GEOCENTRIC
PARKING ORBIT
(CONTINUED)

AXIAL FORCE,

LATITUDE -

(72-OEGREES

GEOCENTRIC RADIUS,

LIFTOFF THROUGH

LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

ISEC)
350.000
355.000
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
437.627
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
537.424

NORMAL
FORCE

I POUNDS )
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
0.
O.
O.
0,
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.

O.
O.
O.
O.
O.
O.
O.

AXIAL

FORCE

IPOUNDS)

0.

0.

O.

O.

O.

0.

0.

0.

O.

O.

O.

O.

O.

0.

O.
O.

O.

0.

O.

O.

O.

O.

O.
O.

O.

O,
0.

O.

0,

O.

O.

O.

O.

O.

O.

0,
0.

O.

O.

0,

GEOCENIRIC
RADIUS

(METERS)
6545332.
6546579.
6547764.
6548888.
6549954.
6550963.
6551916=
6552816.
6553665.
6554463.
65552t5.
6555921.
6556584.
6557206.
6557789.
6558337.
6558851.

6559335.
6559578.
6559789.
6560203.
6560578.
6560914.
6561216.
6561484.
6561723.
656!936.
6562121.
6562286.
6562633.
6562565.
6562685.
6562797.
6562905.
6563013.
6563126.
6563263,
6563376,
6563525°
6563605.

GEOCENTRIC
LATITUDE
(DEGREES)

30.012
30.053
30.094
30.135
30.177
30.2t8
30.260
30.303
30.365
30.388
30.43|
30.476
30.518
30.562
30.606
30,650
30.694
30.739
30.762
30.784
30.82B

30.873
30.918
30.963
31.008
31.053

31.OgB

31.142
31.L87
31.232

31.276
31.32l
31.365
31.409

31.453
31.697
31.540

31.583
31.626
31.647
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TABLE 7-VII NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,

AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH

PARKING ORBIT 172-DEGREES LAUNCH AZIMUTH}

(CONTINUED)

TXME FROM

LIFTOFF

(SEC)

537.424

537.442

540.000

543.142

545,000
545.742
549.542
550.000
555°000
560.000
565.000
570.000
575.000
580.000
585.000
590,000

595.000
600.000
605.000
610.000

615.000
620.000
625.000
630.000
635.000
640.000
665,000
_0 nnn_ wvVV

655.000
658.378
658°378
660°000
670.000
680.000
690.000

TO0.O00

TlO,O00
720.000
730.000
T40.O00

NORMAL AXIAL GEOCENTRIC

FORCE FORCE RADIUS

(POUNDS} (POUNDS) (METERS)

O. O. 6563605.
O. O. 6563605.

O. O. 6563687.
O. O. 6563773.
O, O. 6563816,
O° O, 6563833.
O, O° 6563910.
O° O. 6563918.
O, O, 6563999.

O° O. 6564059,
O° O° 6564100,
O, O° 6564123.
O. Oo 6564130.

Oo Oo 6564122.

O° O. 6564100.

O. O. 6564067,
O. O. 6564023.
O° O. 6563971.

O. O. 6563912.
O. O. 6563848°
O° O. 6563781.
O° O. 6563713.
Oo O° 6563645,
O, O. 6563580°
O, O, 6563520°
O° O° 6563467.
O. O. 656_22.
O, O, 6563389°
O. O. 6563369.
O. O. 6563365.
O. O. 6563365°
O, O° 6563365.
O. O, 6563365,
O° O° 6563366.
O° O, 6563367,
O, O, 6563368,
O° O, 6563370°
O* O. 6563372,
O, O. 6563374,
O, Oo 6563377,

GEOCENTRIC

LATITUDE

(DEGREES)
31,647
31,647
31.669
31.695

31.711

31.717

31.748

31.752
31.792

31.831

31.869

31.907

31.944

31.979

32.014
32.048
32.081
32.113

32.145
32.175
32._04
32.232

32.259
32.286
32.311
32,335
32.358
32.379
32.400
32.413

32,413
32.419
32.454
32.484
32.509
32°529
32.543
32.553
32.557
32,556
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TABLE 7-Vll NORMAL FORCE, i AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (72-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH}

TINE FRON
LIFTOFF

(SEC}
742.378
750.000
760.000
770.000
780.000
790.000
800.000
900.000
lO00.O00

1100.000

1200.000

1300.000
1400.000
1500.000

1600.000
1700.000
1800.000
1900o000

2000.000
2100.000

2200.000
2300.000
2400.000
2500.000
2600.000
2700.000
2800.000
2900.000
3000.000
3100.000
3200.000
3300.000
3400.000
3500.000
3600.000
3700°000
3800.000
3900.000
4000.000

4100.000

NORMAL AXIAL
FORCE FORCE

(POUNDS} {POUNDS}
O° Oo
O. O.
O. O,
O° O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O, O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O, O,
O. O.
O. O.
O. O.
O. O.
O. O.
Oo O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.

GEOCENTRIC
RADIUS

(METERS}
6563377.
6563380.
6563383.
6563386.

65633q|.
6563395.
6563400,
6563469.
656357T.
656_721.
6563900.
6564111.

6564351.
6564615.

6564900.

6565199.
6565510.

656_826.
6566166.
6566467.
6566787.
6567|06.
6567424,
6567743,
6568065,
6568392.
6568?28.
6569074.
6569432.
6569805.
6570191.
6570590.
6571000.
6571417.
6571836.
6572250.
6572650.
6573029,
6573379.
6573692.

GEOCENTR[C
LATITUDE

(DEGREES)
32.555
32,550
32.538
32.522
32.500

, 32.673
32.442
31.842
30.748
29.1q2
27.214
24.862
22.186
19.237
16.062

12.707

9.216
5.629
1.985

-1.679

-5,325
-8.917

-12.416

-15.782
-18.972
-21.940

2_.639
-27,019

-2q.029

-30.624
-31.760
-32.406
-32.543
-32.167
-_1.288
-2q.734
-28.142

-25.956
-23.42_
-20,599
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TABLE 7-VII NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (72-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM NORMAL AXIAL
L | F TOF F F ORCE FORCE

(SEC} (POUNDS} (POUNDS)
4200.000 O. O.
4300.000 O. O.
4400.000 O. Oo
4500.000 O. O.
4600.000 O. O.

4700.000 O. O.
4800.000 O. O.
4900.000 O. O.
5000.000 O. O.
5100.000 O. O.
5200.000 O. O.
5300,000 O. O.
5400,000 O- O.
5500.000 O. O.
5600.000 O. O.
,700.000 O. O.
800.000 O. O.

5gO0.O00 O. O.
6000.000 O. O.
6100.000 O. O.
6200.000 O. O.
6300.000 O. O.
6400.000 O. O.
6500.000 O. O.
6600.000 O. O.
6700. 000 O. O.
6800.000 O. O.
b-300. 000 O. O.
1000. 000 O. 0 •
II00.000 O. O.
1200.000 O. O.
1300.000 O. O.
7400.000 O. O.
1500.000 O. O.

1600.000 O. O.
1700.000 O. O.
7800. 000 O. O.
1900.000 O. O.
8000.000 O. O.
8100.000 O. O.

GEOCENTRIC
RADIUS

(METERS)
6573959.
6574175.
6574332.

6514427.
6574457.
6574421.
6574320.
6574158.
6573940.
6573673.
6573365.
6573026.
6572667.
6572298.
6571932.

6571579.

6571248.
6570950.
6570694.
6570684.
6570327.
6570225.
6570177.
6570184.
6570242.
6570348.
6570497.
6570685,
6570905.
6571152.
6571422.

6571711.

6572014.
6572328.
6572653.
6572988.
6573332.
6573687.
6576053.

6574431.

GEOCENTRIC
LATITUDE
IDEGREES}
-17.528
-I4.257
-10.8_2

-7.293
-3.679
-0.028

3.624
7.239

10.780
14.208

17.482
20.557

23.387
25.923
28.115

29.q16

31.274

32.159

32.542
32.411
31.770
30.639
29.050
27.043
26.666
21.973

i9.009

15.823
12.461

8.966
5.378
I .736

-1.924
-5.563
-g.146

-12.634
-15.986
-19.[5g

-22.109

-24.787
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TABLE 7-Vii
I,

NORMAL FORCE_
AND GEOCENTRIC
PARKING ORBIT
(CONTINUED)

AXIAL FORCE,
LATITUDE -

(72-DEGREES

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
910O.O00

9200.000
9300.000
9400.000
9500,000
9600.000
9700.000
9800°000
9900.000

I0000.000

10100.000

10200.000
I0300.000

10400.000
10500.000

10600.000

10700.000
10800.000
!0900. n_vvO

11000.000

11100.000

11200.000

I1300.000

11400.000

11500.000

I1600°000

11700°000

I1800.000

11900°000

12000.000

12100.000

NORMAL
FORCE

( POUND S )
0.
O.
O.
O.
O.
O.
O.
0.
O.
O.
0.
O.
O.
O.
O.
O.
O.

4

0.
O.
O.
O.
O.
O.
O.
O.
0°
O.
O.
O.
O.
O.
O.
O°
O°
O.
O.
O.
O.
O.
O.

AXZAL
FORCE

(POUNDS)
O.
O.
O.
0.
O.
O.
O.
O.
O.
O.
O.
0.
O.
Oo
O.
O.
O.
0.
O.
O.
0.
O.
O.

0.o

O.
O.
Oo
O.
O.
O.
O.
O.
O.
0.
0°
O.
O.
0.
O.
O.
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GEOCENTRIC
RADIUS

(METERS)
6574823.
6575228.
6575647.
6576079.

6576521.
6576970,
6577420.
6577867.
6578302°
6578719.
6579109.

6579662.
6579772.
6580029.
6580226.
6580358.
6580421.
6580612.
6580331.
6580179.

6579960.

6579681.
6579348.
6578973,

6578564.
6578135.
6577697=
657TE62.
6576842.
6576447.
6576089.
6575775.
6575511.

6575303.
6575154.
6575065,
6575035.
6575062.
6575143.
6575272.

GEOCENTRIC
LATITUDE
(DEGREES)
-27.144
-29.129
-30.698
-31.807
-32.426
-32.537

-32.135
-31.235
-29.861
-28.052
-25.853
-23.312
-20.480
-17.404
-14.132

-10.706
-7.169

-3.558
0.088
3.734
7.363

10.876

14.296
17.561

20°627
23.647
25.973

28.155
29.943
31.296
32.169
32.544
32.405
31.759
30.623
29.030
27.022
24.646
21.952
18.989



TABLE 7-Vl!

D5-15481-I

NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (72-OEGREES
(CONTINUEO)

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
12200.000
12300.000
12400.000
12500.000
12600.000
12700.000
12B00.O00
12900.000
13000.000
13100.000

13200.000
13300.000
13A00.000
13500.000

_3_ 00"000
00.000
00.000

L3900.000
14000.000

14100.000
14200.000

14300.000
14400.000

14500.000
14600.000

14700.000
14800_00Q

14900.000
15000.000

15100.000

15200.000
15300.000
15400.000
15500.000

15600.000

15700.000
15800.000
15900.000
16000.000

16100.000

NORMAL
FORCE

(POUNOS|
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
0.
O.
v.

O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

AXIAL
FORCE

(POUNDS)
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O,

• O.

O.
O.
O.
O.
O.
O.
O.
O.
O.
Ue

O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

GEOCENTRIC
RAOIUS

(METERS)
6575447.
6575660.
6575907.
6576L82.
6576481.
6576801.
6577138.
6577491.

6577857.
6578238.
6578632.
6579060.

6579462.
6579900.
6580352.
6580818.
6581295o
6581781.
6582272.
6582761.

6583243.
65837t0.
6584153.
6584563.
6584933.
6585251.
65855i2.
6585706.
6585829.
6585876.
6585844.
6585734.
6585547.
6585288.
6584963.
6584579.

6584149.
6583682.
658319l.

65826nq.

GEOCENTRIC
LATITUDE
(DEGREES}

15.805
12.446

8.954
5.370
1.731

-1.924
-5.560
-9.139

-12.623
-15.972

-19.143

-22.0ql
-24.768
-27.125
-29.112
-30.683
-31.796
-32.421
-32.539
-32.146
-31.254
-29.891
-28°092
-25.903
-23.372
-20.549
-17.,83
-14.219

-10.802
-7.271
-3°667
-0.026
3.616
7.222

10.754
14.175

17,442
20.513
23.341
25.877
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TABLE 7-VII NORMAL FORGET AXIAL FORCEI
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (T2-OEGREES
(CONTINUED)

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

|SEC)
16200.000
16300.000
16400.000
16500,000
16550.000

NORMAL
FORCE

(POUNDS)
O.
O.
O.
O.
O,

AXIAL
FORCE

(POUNDS)
O.
O.

O.

O.
O.

GEOCENTRIC
RADIUS

(METERS)
6582L8q.
6581703°
6581264.
6580823.
6580629.

GEOCENTRIC
L6TITUDE
(DEGREES)

28.071
2q.BT5
31o244
32,140
32°402
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TABLE 7-VIII VEHICLE
PARKING

POSITION COOROINATESIROUGH
ORBIT (72-DEGREES LA

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15,000
20.000
25.000
30.000
35.000
40.000

45.000
50.000
55.000

60.000
65.000
70.O00
75.000
80.000
82.250
85.000
90.000

95.000
100.000
lOfi.O00
110.000
115.000
120.000

130.000
135o000
140.000
145.000
147.329
150.000
155.000
159.329
159.329
159.459
160.000
163.759

POSITION COOR
APOLLO STANDARD COORDI!o. 13.

X Y
(HETERS| (MET_
6373319. 170_
6373344. 177;
6373424. 183,
6373473. 185_
6373567. 189_
6373780. 196(
6374073. 202_
6374455. 2081
6374938. 214_
6375530° 221]
6376245. 227_
6377091. 233_:

6378078, 240(
6379214. 246;
6380505. 252_
6381953. 258_
6383557. 265C
6385321. 271;
6386168. 274(
6387250. 277!
6389347. 283_
6391616. 2894
6394059. 296;
6396675. 302_
6399461. 3081
6402416. 314_ I

6405543. 32 [(
0408843. 327;
6412320. 333_
6415975. 339!

6419815. 345_
6423846, 351!
6425792, 354_
6428066. 3fiB(
6432412. 3641
6636276. 369;

6436276. 369_
6436393° 369!
6436880. 370;
6440194. 374_

Z
(METERS)

-5550.
-3607°
-1663.

-886.
280.

2224.
4173.

6132,
8111.

10120,
12177.
14300.
16514,
18844.
21321.
23974.
26835.
29939.

31425.
3332_,
37028.
41093.
45561.
50476.

55882,
61826.
_8350.
75501.
83329.
91888.

101235.
111435.
116498.
122531.
134438.
145431.
145431.
145769,
147184.
1570_0.
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TABLE 7-Vll I VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT I72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

ISEC)
165.000
165.859
170.000
175.000

180.000
185.000

189.559
I90.000
L94.559
L95.000
200.000
205.000
210.000
2L5.000
22O°O0O
225°OOO
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

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

X
IMEIERS)
6441262.
6641996.
6445462.
6449502.
6453381.

6457102.
6460358°
6460666,
6463779.
6464073.
6467326,
6670626.
6473387.
6476213.
6478901.
6481452.
6483864.

6486|39.
6486273,
6490269.

6492123.
6493836.
6495408.
6496831.
6698122.
6499263.
6500258.
650li08.

6501810,
6502364.
6502769,
6503023.

-6503126.
6503076.
6502872.
6502513.
6501996.
6501321.
6500487.
6499691.

Y
IMkTERS)

31635.
37739.
38244.
38852.
39459.
40065.
40617.
40670.
41220.
41274.
41876.
42477.
43077.
43675.

44272.
44868.
45462.
46054.
46645.
47235.
47823.
48410.

48995.
49578.
50160.
50740.
51318.

51895.
52470.
53044.
53615.
54185.
54754.
55320.

55885.
56447.
57008.
57567.
58125.

58680.

Z
(METERS)

160287.
162549.
173516.
186920.
200501°
214260.

226963.

228198.
241066.
242317.
256621.
271110.

285781.
300634.
315672.
330898.
346313.
361921.
377723.
393724.
409925.
426329.

442939.
459759.
476790.
494035.
511499.

529184.
547092.
565228°
583595°
602196.
621034.
640113.

659437.

679010.

698834.
718915.
739256.
759860.
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TABLE 7-VllI VEHICLE POSITION COORDINATES - LIFTOFF THROUGH

PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
iCONTINUED)

TIME FROM
LIFTOFF
{SEC}

350.000
355.000
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
437.627
440.000
445.000
450.000
455.000
460.000
465.000
470.000
475.000
480.000
485.000
490.000
695.000
500.000
505.000
510.000
515.000
520.000
525.000
530.000
535.000

37.424

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

X Y
{METERS) IMETERS)
6498332. 59233.
6497008. 59785.
6495517. 60335.
6493858. 60882.
6492029. 61428.
6490028. 61972.
6487852. 62513.
6485499. 6305].
6482968. 63591.
6480256. 64126.
6477360. 64660.
6474278. 65191.

6471007. 65721.
6467545. 66248°
6463889. 66773.
6460036. 67296.
6455983. 67817.
6451727. 68336.
6449408. 68607.
6447264. 68852.
644258B. 69366.
6437697. 69879.
6432586. 70389.
6427253. 70896.
6421695. 71402.
64!5909_ 71905.
6409890. 72407.
6403637. 72905.
6397144. 73402.
6390408. 73897.
6383426. 74389.
6376193. 74878.
6368705. 75366.
6360959. 75851.
6352948. 76334.
6344670. 76815.
6336119. 77293.
6327289. 77770,

6318176. 78243.
6313654. 78472.

Z
(METERS)

780733.
801879.
823301.
845005.
8669q5.
889276.
911853.
934730.
957914.
981409.

1005221.
1029356.
1053819.
1078616.
1103755.
1129241.

I155081.

1181282.
I195lq7°

1207842.
1234713.
1261888.
1289373.
1317172o
1345291.

i373736.
1402512.
1431626.
[46[082.
L490888.
15210_1.
1551576.
1582472°
1613745°
1645404°
1677456.
1709910.
1742774.
1776058.
179235|.
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ABLE 7-VllI VEHICLE POSITION COORDINATES - L|FTOFF THRUUGH

PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH}
(CONTINUED)

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF X Y Z

(SEC} (METERS} (METERS} (METERS}

742.378 5720723. 95620. 3215915.

750.000 5691370. 96167. 3267570.

760.000 5652151. 96874. 3334936.

770.000 5612136, 97568. 3401831.

780.000 5571329. 98250. 3468247.

790.000 55297_6, 98920. 3534[74.
800.000 5487364. 99577. 3599603.

900.000 5022115. 105429. 4224498.

lO00.O00 4486117. 109923. 4789908.

II00.000 3886905. I12991. 5287877.

1200.000 3232904. 114583. 5711391.

1300.000 2533316. I14611. 6054479.

1400.000 1797988. 113245. 6312299.

500.000 1037276. II0312. 6481208.
600.000 261894. 105905. 6558819.

1700.000 -517229. I00071. 6544028.

1800.000 -1289112. 92880. 6437040.

1900.000 -2062871. 84619. 6239361.
2000.000 -2767882. 76791. 59537Bl.
2100.000 -3453923. 64119. 5584334.

2200,000 -4091331. 52537. 5136238.
2300.000 -4671130. 40193. 4615821.

2400.000 -5185163. 27266. 4030434.
2500.000 -5626209. 13866. 3388336.
2600.000 -59880B0. 225. 2698586.
2vnn nn_ __?_lll_ -I_495. 1970905.

wv_I_V_ v_v_w w .....

2800.000 -6455226. -27116. 1215539.
2900.000 -6553987. -60450. 443117.

3000.000 -6560663. -53326. -335504.
3100.000 -647512g. -65568. -1109386.
3200.000 -6298673. -77010. -1867670.
3300.000 -6033776° _87496. -2599719.
3400.000 -5684176° -9688l. -3295272.
3500.000 -5256786. -105034. -3944580.

3600.000 -4751644. -[11841. -4538567.
3700.000 -6181B08. -117201. -5068848.
3800.000 -3553272. -121037. -5528050,
3900.000 -2874850° -123286. -5909717°

(_000.000 -2156055° -123910. -6208493.

lO0.O00 -1406968. -122890." -6420184.

7-74



D5-15481-1

TABLE ?-Viii VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT {72-DEGREES LAUNCH AZIMUTH}
{CONTINUED}

POSITION COURDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF X Y

{SEC) {METERS} {METERS)

4200.000 -638097. -120229.

4300.000 139769, -115953.

4400.000 915713. -I10108,

4500.000 1678842. -102762°
4600.000 2418436. -94004.
4700.000 3124110. -83942.
4800.000 3785949. -72702.
4900.000 4394656, -60_26.

5000.000 4941684° -47273°
5100,000 5619349, -33412.
5200.000 5820946° -19024.
5300.000 6140841. -4298.
5400.000 6374547. 10572.
5500.000 6518786, 25386°
5600°000 6571538. 39948.
5700.000 6532063, 54060.
5800.000 6400915. 67532.
5900.000 6179931. 80179°

6000.000 5872206. 91827,
6100.000 5482048. 102314.

6200.000 5014920. 111492°
6300.000 6477366. 119230o
6400.000 3876912° 125416.

6500,000 3221981° 129955.
6600.000 2521756° 132778.
6700.000 1786061, 133835.
6800.000 1025228. 133101.

6900°000 249943° 130574°
7000,000 -528896. 126278,
7100°000 -1300342. 120258°
7200.000 -2053545- 112586.
7300.000 -2777915. 103354.
7400.000 -3463268. 92677.
7500.000 -4099972, 80691.
7600.000 -4679088. 67549,
7700.000 -5192489. 53621.
7800.000 -5632982. 38491.
7900,000 -5994406. 22957.
8000.000 -6271715- 7023.
8100.000 -6461050° -gogs°

Z
(METERSI

-6541813.
-6571666.

-6509315.
-6355629.
-6112758.
-5784108.
-5374290.
-4889060.
-4335230.
-372O580°
-3053763.
-2344081.
-1601558.

-836596°
-59928.
717551.

1484936.
2231459.
2946656.
3620491,
4243507.
4806958.
5302928.
5726444.
6065575.
63215L4.

6488653.
6564631.

6548367.

6440085.

6241304.

5q54871.

5584671.

5136070.

6615339.

4029811.

3387732.
2698135.

1970714.

1215687.
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[ABLE 7-VIII VEHICLE POSITION COORDINATES - LIFTOFF THROUGH

PARKING ORBIT 172-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

LIFTOFF

(SEC)

8200.000

8300.000

8400.000

8500,000

8600.000
B700.OOO
8800.000
8900.000
9000.000

9100.000
9200.000
9300,000

O0.O00

00.000
00.000

9700.000

9800.000
9900.000

lO000.OOO

I0100.000

10200.000
10300.000
10400.000

I0500.000

10600.000
10700.000
10800.000
10900.000

llO00.O00

lllO0.O00

ll200.O00
11300.000

ll40O.O00

11500.000

11600.000

11700.000

11800.000

ll900.O00

.000

.OOO

POSITION COORDINATES IN

APOLLO STANDARD COORUINATE SYSTEM NO. 13.

X Y Z

(METERS) (METERS) (METERS)

-6559789, -25190. 443650.

-6566582. -41037. -334574.
-6481366. -56423. -1108082.

-6305364, -71141. -1866048.
-6041066. -84986. -2597871.
-5692190. -97769. -3293318.

-5263634. -I09311. -3942673.

-4761402. -119450. -4536862.
-4192526. -128040. -5067583.
-3564963, -134958. -5527420.

-2887691. -140098. -5909944.
-2169583. -143382. -6209805.
-1421280. -144754. -6422804.

-653049. -[44184. -6545954.
124361. -141667. -6577526.

900068. -137226. -6517067.
1663212. -130907, -6365417.
2403105. -122787. -6124690.
3109384. -112962. -579R252.
3772152. -101556. -5390669.
4382124. -88713. -4907646.
4930755. -74598. -4355948.
5410360. -59395. -3743301,

5814222. -43302. -3078284.
6136686. -26532. -2370210.
6373238. -9308. -1628993.
6520567. 8140. -865009.
6576610. 25577. -88951.
6540583. 42767. 688321.
6412986. 59476. 1455931.

6195598. 75475. 2203138.
5891453. " 90543. 2919486.
5504797. I04471. 3594948.

5041029. 117062. 4220064.
4506628. 128138. 4786078.
3909063. 137541. 5285054.
3256690. 145131, 5709991.

2558637. 150796. 6054922.
1824678. 154446, 6314998.
1065094. 156020, 6486559.

7-76
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TABLE 7-VIII VEHICLE POSITION COORDINATES - LIFTOFF THRUUGH

PARKING ORBIT (7Z-DEGREES LAUNCH AZIMUTH)

{CONTINUED)

POSITION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y Z

(SEC| (METERS} (METERS) (METERS)

12200.000 290532° 155484. 6567185.
12300.000 -488146° 152833° 6555735.
12400°000 -1260016° 148090° 6452362.
12500.000 -2014248° 141308. 6258515.
12600.000 -2140261° 132567. 5q76914.
12700.000 -3427868. 121974°. 5611520.

12800°000 -4067429, 109665. 5167469.
12900.000 -4649984. g5795, 6651006.
13000.000 -5167376, 80567. 4069391.
13100.000 -5612374, 64119. 3430795.
13200.000 -5978768° 46729. 2744184.

13300.000 -6261655, 28607. 2019191°

13400.000 -6456511. 9q98. 1265976.

13500.000 -6561242. -8850. 495088.
13600,000 -6574219, -27682. -282692.
13700.000 -6495294o -46240. -I056491.

13800.000 -6325603. -64273. -1815505.
13900.000 -6067542, -81532. -2549142.
14000,000 -5724738, -97780. -3247171,
14100.000 -5301991, -112789. -3899862°
14200.000 -4805213. -12634g, -6498117.
14300.000 -4241342° -13826g° -5033600.
16600.000 -3618250, -148377. -5498847°
16500°000 -2964629, -156525. -5887371.
14600°000 -2229876. -162593. -6193751°
14700,000 -1683966. -166486. -6413710.

14800.000 -717299. -16813B. -6544171.

14900.000 59417, -167515, -6583307.

15000.000 835341. -164611. -6530563.
15100,000 1599636. -159454. -6386666.
15200.000 2341625. -152100. -6153617.

15300.000 ----ll_050940° -142638. -5834664.
I5400.000 3717668, -131185. -5434259.
15500.000 4332489° -117885° -6957989.

15600,000 4886810. -lOZ910. -4412508.
15700.000 5372884. -86454. -3805434.
15800.000 5783918. -68733. -3145247°
15900.000 6114168. -49983. -2441170.

16000.000 6359020. -30452. -1703036.
16100.000 6515053. -10403. -941154.
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D5-15481-I

_LE 7-VIII VEHICLE POSITION COORDINATES - LIFTOFF IHROUGH

PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH}

(CONTINUED}

POSITION COORDINATES IN

APOLLO STANDARD COORDINAIE SYSTEM NO. 13.
IINE FROM

LIFTOFF X Y Z
ISEC} (METERS} (METERS} IMETERS)

16ZO0.O00 6580084. 9893. -166162.
16300.000 6553201. 30161. 611120.

16600.000 6434774. 50125. 1379839.
16500.000 6226447, 69511° 2129262.

16550,000 6089429. 78903. 2_93453.
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TABLE 7-1X VEHICLE
PARKING

i

VELOCITY COMPONENTS - LIFTOFF THROUGH

ORBIT (72-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000

20.000

25.000

30°000
35.000
40.000

45.000
50.000
55,000
60.000
65.000
70.000
75.000
80.000
82.250
85.000
90.000
95.000

100.000
105.000
II0.000

llS.000

120.000
125.000

130.000
135,000
140.000

145.000

147.329

150.000

155.000

159.329

159.329
159.459

160.000
163,759

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINA[E SYSTEM NO.

XDOT YDOT
(M/SEC) (M/SEC)

0.00 126.28
10.27 126.21
22.01 126.13

27.14 126.10

35.31 126.05

50.30 125.97

67.17 125.87
86.11 125.77

107.15 125.65
130.36 125.54

155.70 125.45
183.05 125.36
212.13 125.27
242°57 125.18

273.81 125.09
305.15 124.98
336.69 124.90
369°13 124.85
384.04 124.83
402.50 124.81

436°58 124.T4
471.14 124.63
505.90 124.49

540.32 124.33
574.08 124.16
608oll 123.98
662.64 !23,80
677,58 123o62
713.04 123.43
749.35 123.23
786.85 123.03
826.02 122.83
844.97 122.73

857.31 122.62
881.28 122.41

904.38 122.23
904.38 122.23
903, 13 122.22
898.32 122.20
864.92 122.03

13.

ZUOT
(M/SEC)

388.64

388.65
388.65
388.65
388.64
389.14

390.58
393.43
398.37
406.05
417.29
432.86
453.46

479.68
511.95

550.37
595.31

647.55
673.57
707.5_
775.56
851.89
936.76

1030.55
1133.58
1245.27

1365.92
1496.21

1636.82
1788.57
L952.50
2129.93
2217.65
2300.51
2466.21
2615o35

2615.35
2615.32
2616.11
2621.58
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D5-15481-I

fABLE 7-IX VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED|

TIME FROM

LIFTOFF
|SEC)

165.000
165.859
I70o000
175.000

180.000
185.000

t89.559
190.000
194.559
195.000
200.000
205.000

10.000
5.000

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
45.000

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO.

XDOT YDOT

IMISEC) (MISEC)

856.45 [21.98

850.58 121.94

823.90 [21.76
791.85 121.53

760.02 121.30
728.40 121.07
699.75 120.86
697.0| [20.83
668.67 120.61
665.95 120.59
635.22 120.35

605.63 120.08
578.75 119.81

551.36 119.53
523,92 119.25
496.38 118.96
468.71 118.67
440.93 118.37
4i3.02 118.08

384.99 1[7.77
356.8[ 117.46
328.50 I17.15

300°04 116.84

271.42 116.52
242.64 116.19
213.68 I15.86
184.54 LL5.53

155.21 115.20
125.67 11_.86

95.93 114.51

65.96 116.17

35.76 - 113.81

5.32 113.46
-25.37 113.10
-56.32 112.76
-87.55 112.38

-119.07 ll2.Ol

-150.88 111.63

-183.01 111.26

-215.45 II0.88"

7-80

13.

ZDOT

(MI SEC )

2629.12

2634.35

2663.28

2698.46

2733.91
2769.63

2802.44

?805.65
2838.96
2842.21
2879.29
2916.24
2952.28

2989.03

3026.25
3063.97
3102.20
3140.96
3180.24
3220.06
3260.43
3301.35
3362.84
3384.91
3427.58
3470.84
3514.72
3559.22
3604.37
3650.17
3696.6_
3743.79
3791.65

3840.2l
3889.51
3939.56
3990.38

4041.98

4094.39

4147.62



D5-15481-I

TABLE 7-1X VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING URBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUEO)

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO.
TIME FROM

LIFTOFF XDOT YDOT
{SEC) [M/SEC) IM/SEC)
350.000 -248.24 110.50

355.000 -281.37 llO.ll

360.000 -314.87 109.72
365.000 -348.74 109.33
370°000 -383.00 108.94

375.000 -417.67 108.54

380,000 -452,77 108,14
385.000 -488.30 107.73
390,000 -524.29 107.32
395.000 -560,75 106.91

400.000 -597.70 106.50
405.000 -635.16 106.08
410,000 -673.15 105.66

415.000 -711.69 105.24

420.000 -750,81 104.82
425.000 -790.51 104.39

430,000 -830.83 I03.96

435,000 -871.79 103.53
437.627 -893.57 103.30
440.000 -913.73 I03.09

445.000 -956.64 I02.6b
450.000 -I000. I3 102.22

455.000 -1044.23 101.78
460.000 -1088.96 101,34
465.000 -1134.33 100.90
470.000 =1180.37 100.45

475.000 -122?.10 I00.00

480.000 -1274.54 99,55
485.000 -1322.72 99,10
690.000 -1311.65 98.65
495.000 -1421.37 98.20
500.000 -1471.91 97.74
505.000 -1523.29 97.29
510.000 -1575.54 96.83
515,000 -1628.70 96.37

520.000 -1682.82 95.91
525.000 -1737.91 95.45
530.000 -1794.04 94.99
535.000 -1851.25 94.52
537.624 -1879.39 94.29

13.

ZDOT

(MISEC)

4201.70
4256.65

4312.49

4369.24

4426.94

4485.60

4545.26

4605.95

4667.69
4730.51
4794.46

4859.56

_925.86
4993.40
5062.21
5132.34

5203.85
5276.77
5315.67
5344.00

5404.41

5465.81

5528.22
5591.69

5656.24
5721.91
5788.7_
5856.78
5926.06

5996,64

6068.56

6141.88

6216.65
6292.92

6370.78
6450.28

6531.50

6616.51

6699.41

67_1.28
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O5-15481-I

BLE 7-1X VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (72-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

lINE FROM
LIFTOFF

(SEC)
537.426
537.442
540.000
543. 142

545.000

545.742
549.542
550.000

555.000
560.000
565.000

570.000

575°000

  :ooo000
590.000
595.000
600.000
605.000
610.000
615.000

620.000
625.000
630.000
635.000
640_000
645.000
650.000
655.000
658.378
658.378
660.000
670°000
680.000
690.000
TO0.O00
710.000

720.000
730.000

_0.000

VELOCITY COMPONENTS IN

APOLLO SIANOARO COORDINATE SYSTEM NO. 13.

XDOT YOOT ZDOT

(Ml SEC } (MI SEC ) (MI SEC l

-1879.39 94.29 6741.28
-1879.55 94,29 6741.23
-1902.58 94.04 6736.58
-1930.85 93.73 6730.79
-I948.81 93.54 6736.27
-1956.0l 93.47 673B.46

-1993.49 93.09 6752.30
-1998.01 93.05 6753.96
-2047.49 92.54 6772.15
-2097.24 92.04 6790.29
-2147.26 91.53 6808.39
-2197.55 91.03 6826.44
-2248.1l 90.52 6844.44
-2298.90 90.01 6862.41
-2349.92 89,49 6880.35
-2401,18 88.97 6898.24
-2452.67 88.45 6916.11
-2504.40 87.92 6933.94
-2556.35 87.40 6951.75
-2608.53 86.87 6969.52
-2660.95 86.34 6987.28
-2713.59 85.82 7005.00
-2766.45 85.29 7022.71

-2819.54 84.77 7040.40
-2872.86 84.25 7058.08
-2926.39 83.74 7075.75
-2980o13 83.25 7093°42
-3034.06 82.76 71|l.09

-3088.29 82.42 7128.74
-3124.80 82.21 7140.74
-3124.80 82.11 7140.74
-3138.55 81.93 7134.72
-3223.05 80.79 7097.00

-3307.11 79.64 7058.28
-3390.69 78.48 7018.57
-3473.80 77.32 6977.86
-3556.42 76.14 6936. I8
-3638.54 74.94 6893.52
-3720.16 73.74 6849.90
-3801.25 72.53 6805.31
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D5-15481-I

TABLE 7-iX VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (72-OEGREES LAUNCH AZIMUTH)
{CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINA[E SYSTEM NO.

TIME FROM

LIFTOFF XDOT YOOT

{SEC) (HISEC) (MISEC)

742.378 -3820.46 72.24
750.000 -3881.79 71.31
760.000 -3961.78 70,08
770,000 -4041.21 68.84
780.000 -4120.07 67.58

790.000 -4198.35 66.32
800.000 -6276.06 65.05
900.000 -5018.02 51.86

1000.000 -5689.37 37.90
IlO0.O00 -6280.80 23.37
1200.000 -6783.86 8.44
1300.000 -7191o66 -6.69
1600.000 -76q7.81 -21.83
1500.000 -7698°56 -36.76
1600.000 -7790°83 -51.30
1700.0OO -7773°30 -65.25
1800.000 -7646.1g -?8.42
1900.000 -7411.27 -90.63
2000.000 -7071.88 -101.71
2100.000 -6632.83 -111.51
2200.000 -6100.35 -119.89
2300.000 -5482.01 -126.73
2400.000 -4786.60 -131.92
2500.000 -4023.99 -135.40
2600.000 -3204.98 -137.10
2700.000 -234|.|6 =137.00

2800.000 -1444.71 -135.08
2900.000 -528.28 -131.36
3000.000 395.26 -125.87
3100.000 1312.97 -1L8.69

3200.000 2211.98 -109.89
3300.000 3079.73 -99.59
3400.000 - 3904.10 -87.90
3500.000 4673.59 -74.98
3600.000 5377.47 -60.98
3700.000 6005.91 -46.10
3800.000 6550.11 -30.51
3900.000 7002.46 -14.41
4000.000 7356.61 1.97
4100.000 7607.58 18._3

13.

ZDOT
(M/SEC)
6794.57
6759.74
6713.20
6665.72
6617.30
6567.94

6517.66
5965.55
5329.39
4618.27
3842.05
3011.63
2138.69
1235.52

314,85
-610.32

-1526.93
-2421.99
-3282.87
-4097.37
-4854.00
-5542.07
-6151.90

-6674.93
-7103.85
-7432.68
-7656.90

-7773.43
-7780.73
-7678,80
-7469.13
-7154.73

-6740.05
-6230.93
-5634.51
-4959.11

-4214.20
-3410.20

-2558.33
-1670.52
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D5-15481-1

_ABLE 7-IX VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

liNE FROM
LIFTOFF

ISEC)
4200.000
4300.000
_400.000

4500,000
4600.000

4700.000
4800.000
4900.000
5000.000

5100.000
5200.000
5300.000
5400.000

_0 oo'o0o
0,000
0.000

5800.000
5900,000
6000.000
6100.000

6200.000
6300.000
6400.000
6500.000
6600.000
6700_000

6800,000
6900.000

7000.000
7100.000

7200.000
7300,000
7400.000
7500.000
7600.000
7700.000
7800°000
7900.000

8000.000
)0.000

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XDOT YDOT ZDOT
(M/SEC) (M/SEC) (M/5EC}
7751.83 34.75 -759.20
7787,28 50,70 162.86
7713.42 66.08 1082.71

7531.25 80,68 1987.43
7243.31 94.30 2864.3l
6853.61 106.74 3701.00
6367.65 117.83 4485.75
5792.24 127,42 5207.50
5135.48 135.37 5856.11

4406.63 141.56 6422.48
3615.92 145.89 6898.65
2774.49 148.30 7277.96
1894.15 148.75 7555.10

987.26 147.21 7726.23
66.54 143.69 7788°95

-855.11 138.24 7742.42
-1764.78 130.89 7587.29
-2649.73 L21.76 7325°74
-3497.58 110.93 6961°44
-4296.46 98.56 6499.47
-5035.18 84.78 5946.26
-5703.36 69.79 5309.55
-6291.62 53.76 4598.21
-6791.67 36.91 3822.20
-7196.44 19.46 2992.38
_7_nn _ 1.64 2120.39
-7698.63 -16.32 1218.46
-7788.88 -34.17 299.28
-7769.64 -51.68 -624.18
-7641.16 -68.60 -1538.93
-7405.23 -84.69 -2432.03
-7065.17 -99.75 -3290.89
-6625.81 -113.56 -4103.39
-6093.36 -125.91 -4858.07
-5475.38 -136.65 -5544.31
-4780.63 -145.61 -6152.47
-4018.95 -152.66 -6674.04
-3201.10 -157.69 -7101.73
-2338.64 -160.63 -7429.63
-1443°69 -161.43 , -7653.22
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D5-15481-I

TABLE 7-IX VEHICLE VELOCITY COMPONENTS - LIFIOFF THROUGH
PARKING ORBIT 172-DEGREES LAUNCH AZIMUTH)
[CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO.

TIME FROM
LEFTOFF XDOT YOOT

(SEC) (M/SEC) (M/SEC)
8200.000 -528.84 -160.05
8300.000 393.08 -156.52
8600.000 1309.19 -150.86
8500.000 2206.69 -143o14

8600.000 3073.07 -133.45
8700.000 3896.27 -121.91

8800.000 4664°83 -108.66
8900.000 5368.07 -93.81
9000.000 5996.18 -77.73
9100.000 6560.42 -60.44
9200.000 6993.21 -42.26
9300.000 7368.19 -23.35
9400.000 7600.40 -4.04
9500.000 7746.28 15.65

9600,000 7783°75 34,85
9700.000 7712o26 53.90

9800.000 7532.78 72.34
9900.000 7247.79 89.91

10000.000 6861.26 106.38
I0100°000 6378.60 121.50

10200.000 5806.58 135.08
I0300.000 5153.22 146.91

10400°000 6427.67 156.83

10500.000 3640.12 164.68

10600.000 2801o62 170,35

10700°000 1923.89 173o75
10800.000 1019.24 174.82
10900.000 100.32 173.53
llO00°O00 -820o03 169.88
ILI00.000 -1728.95 163,92

11200.000 -2613o75 155.69
11300.000 -3462.07 145.32
11400.000 -4262.05 132.91

I1500.000 -5002.50 118.62

11600.000 -5673.05 102.64
I1700.000 -6266°30 85.17

I1800.000 -6767.92 66.44
11900.000 -7176o82 46.70
12000.000 -7485.21 26.20
12100.000 -7688.70 5.22

13.

ZDOT
(M/SEC)

-7769.46
-7776.82
-7675.28
-7466.35
-7153.02
-6739.7|
-623Z.Z4

-5637.68
-4964.36
-4221.65
-3419.90
-2570.30

-1684.69
-775.43

144.76
1063.01
1966.46
2842.45
3678.69
4463.45
5185.71

5835.36
6403.28
6881.52

7263.41
7543.61
7718.22
7784.81
7742.48

7591.80

7334.89
6975.33

6518.11

5969.60
5337.43
4630.40
3858.38
3032.15
2163.27
1263.91
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D5-15481-I

7-IX VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (72-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

ISEC|
12200.000
12300.000
12400.000
12500.000

LZ600.O00

12?00.000

12800.000
12900.000
13000.000
L3LO0.O00

13200.000
13300. 000
I}400.000

.000.000

l_tO0.O00

13800. 000

13900. 000

14000. 000

14100.000

14200.000

1/,300.000

14400. 000

14500. O00

14600.000
14100.000

''_°'_^000

14900. 000

15000. 000

15100.000
15ZO0.O00
15300.000
15400. 000
15500.000
15600.000
15700.000

15800.000
15900. 000
16000.0 O0

0.000

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSIEM NO.

XOOT YDOT
(M/SEC) (M/SEC)

-7784.40 -15.95
-7770.q2 -37.03
-7648.41 -57.74
-7418.58 -77.77
-7084.67 -96.87
-6651.39 -114.75
-6124.86 -131.18
-55L2.59 -145.91

-4823.19 -158.73
-4066.4l -169.67
-3252.94 -177.95
-2394.24 -184.07
-1502.38 -187.71

-589.86 -188.82
330.56 -187.38

1246.03 -183.38
2143.79 -176.87
3011.37 -167.92
3836.71 -156.65
4608.36 -143.18

5315.62 -127.70
5948.65 -110.40

6498.68 -91.51

6958.05 -71.26
7320.36 -49.94
7580.53 -27.81
7734.9i -5.18

7781.32 17.65
7719.07 40.37
7549o01 62.67
7273.47 84.25
6896.28 .... 104.80
6422.71 124.03
5859.37 141.68
5214.13 157.50

44'96.02 171.26
3715.08 182.76
2882.23 191.83
2009.10 198.34
1107.90 202.18

13.

ZDOT

(M/SEC)
346.71

-575.45
-148q.59
-2382.82
-3242.58
-4056.74

-4813.85
-5503.29
-6115.38
-6641.58
-7074.56
-7408.35
-7638.34
-7761.44
-7776.01
-7681.95
-7480.66
-7175.01
-6769.33
-6269.30
-5681.90
-5015.31

-4278.80

-3482.62
-2637.84
-1756.20

-849.98
68.19

985.49

1889.12

2766.44
3605.18
4393.60
5120.68
5776.23
6351.10
6837.24
7227.89
7517.59
7702.31
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D5-15_81-I

TABLE 7-IX VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING UR61T |T2-DEGREES LAUNCH AZIMUTH)
{CONTINUED)

VELOCITY COHPONENTS IN
APOLLO STANDARD COORD|NA]E SYSTEM NO. 13.

TiME FROM
LIFTOFF XDOT YOOT ZDOT

ISEC) IM/SEC) (M/SEC) |M/SEC)
16200.000 191.19 203.28 7779°48

16300.000 -728.23 201,62 7748.04
16400.000 -1637.57 197.20 7608,43
16500.000 -2524o13 190.07 7362.57
16550.000 -295_.99 Ifl5.51 7200°BI
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05-15481oi

ABLE 7-X WEIGHT, THRUST, ALTITUDEt
RANGE FROR CAPE KENNEDY -
PARKING ORBIT (81-OEGREES

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TINE FRON
LIFTOFF WEIGHT THRUST

{SEC) (POUNDS) (POUNDS)
0.000 6.401386E 06 T.662082E 06
5.000 6.257192E 06 7.669934E 06

10.000 6.112940E 06 7.686710E 06
12.000 6.055222E 06 7.692852E 06
15.000 5.968626E 06 7.707588E 06
20.000 5o826265E 06 7.739413E 06
25.000 5.679789E 06 7.780933E 06
30.000 5.535251E 06 7.832039E 06
35.000 5.390626E 06 7.892950E 06
40.000 5.245907E 06 7.963235E 06
65.000 5,101088E 06 8.041959E 06
50.000 4.956165E 06 8o127616E 06
55.000 6.811133E 06 8.218259E 06
60.000 4.665990E 06 8.311228E 06
65.000 4.520741E 06 8.403751E 06
70.000 6o375261E 06 B.693332E 06

• 000 4.229669E 06 8.580856E 06
• 000 4.083508E 06 8.6636|9E 06

82.000 4.025072E 06 8.696228E 06
85.000 3,937360E 06 B.737262E 06
90.000 3,79101lE 06 8.800106E 06
95.000 3.644778E 06 B.851230E 06

100.000 3.498333E 06 8.891866E 06
105.000 3o351667E 06 8.924563E 06
110.000 3°204774E 06 8.951728E 06
115.000 3.057641E 06 8.975313E 06
120.000 2.910257E 06 8.996659E 06
125.000 2.762603E 06 9.016757E 06
i30.000 2.616658E 06 9.036326E 06
135.000 2.466600E 06 9o055869E 06
160.000 2.317799E 06 9.075575E 06
145.000 2.168822E 06 9.095536E 06

147.329 2°099290E 06 7.283889E 06
150.000 2.035959E 06 7.238603E 06
155.000 1,917221E 06 7.253477E 06
159.329 1.814177E 06 7.266754E 06
159.329 1.459482E 06 0.000000E-39
159.459 1.459482E 06 2.742798E 05
160.000 1.458931E 06 2.742828E 05
163.759 1.455103E 06 1,026098E 06

7-88

ALTITUDE

(METERS)
49.3
75.1

156.1
205.8
300.5
515.9
811.8

1197.7
1684.2
2282.2
3002.3
3855.3
4850.6

5996.1
7297.6
8757.6

10377.0
12158.7
12918.1

14108.4

16230.7
18529.7
21008.0
23667.0
26504.7
29522.0
32723.1
36112.8
39695,9
43479.0
47471.3
51684.4
53726.3
56119.3
60718.1

64835.0
64835.0
64960.2
65481.5
69060.7

SURFACE

RANGE

(NMII

0.000

0.000

0.000

0.000

0.000

0.000
0.002
0.010

0.028
0.062
0.122
0.216
0.359
0.564
0.848

1.392
1,877
2.411

2.752
3.140

4.069
5.208
6.528
8.105
9.948

12.061
14.495
17.262
20.378
23.883
27.805
32,171

34.370
37.010
42.272
47.184
47.184
47.337
47.972
52.393



D5-[5481-[

TABLE 7-X gEIGHT= [HRUSTt ALII[UDE, AND SURFACE
RANGE FROM CAPE KENNEDY - L[FTOFF THROUGH
PARKING ORBIT (8[-DEGREES LAUNCH AZ[NUTP)
(CONTINUED)

TIME FROM SURFACE
L|FTOFF kEIGH[ THRUST ALT[TUCE RANGE

(SEC) (POUNDS) (POUNOS) (METERS) {NNI)
165.000 1.452101E 06 1.024102E 06 70192.6 53.853

165.859 1.450031E 06 1.163632E 06 70985.8 54.868
170.000 L.4386981 06 1.163640E 06 74752.1 59.796
175.000 1.425012E 06 1.163645E 06 79183.0 .65.819

180.000 1.411327E 06 1.163647E 06 83487.5 71.932
185.000 1.3976621 06 1.163648E 06 87667.8 78.136
189.559 1.375262_ 06 1.1636481 06 91373.5 83.867
190.000 1.3740561 06 1.163649E 06 91726.2 84.425

194.559 1.352926E 06 1.1636491 06 95322.9 90.241
195.000 1.351721b 06 1.163649E 06 95665.3 90.806

200.000 1.3380351 06 1.1636131 06 99488.2 97.278
205.000 I.326350E 06 1.163606E 06 103197.9 103.844

210.000 1.3106651 06 1.163649E 06 106808.7 llO.500

215.000 1.2969791 06 1.163669E 06 110324.3 117.247
220.000 1o283296E 06 1.163649E 06 113744.7 124.089
225.000 1.269608E 06 1.163669E 06 117071.4 131.023

230.000 1o255923E 06 1.163669E 06 120304.8 138.055
235.000 1.242238E 06 1.163669E 06 123466.2 145.184

240°000 1°2285521 06 1.163649E 06 126496.3 152.414
245.000 1.2148671 06 I.163649E 06 t29455.9 159.744

250.000 1.201181E 06 1.163649E 06 132326.3 167.177

255.000 1.167496E 06 1.163649E 06 135108.1 174.715

260.000 1.173811E 06 1.163649E 06 137802.6 182.360
265°000 1.160125E 06 1.163649E 06 140410.8 190.I13

270.000 1.146460E 06 1.163649E 06 142933.4 197.975

275.000 1.1327541 06 1.163649E 06 145371.8 205.950

280.000 1.119069E 06 1.163649E 06 147727.1 214.038
285.000 1.105384E 06 1.163649E 06 150000.1 222.243
290.000 1.091698E 06 1°163649E 06 152192.1 230.565
295.000 1.0780131 06 1.163649E 06 154304.3 239.008

300.000 1,064327E 06 1.163649E 06 156337.4 247.572
305.000 1.0506421 06 1.163649E 06 158293.2 256.261
310.000 1.036957E 06 1.163649E 06 160172.5 265.076
315.000 1.023271E 06 1.1636491 06 161976.7 274.018

320.000 1.009586E 06 1.163649E 06 163707.0 283.093
325.000 9.959004E 05 1.163649E 06 165364.5 292.300
330.000 9.822150E 05 1.163649E 06 166950.9 301.642
335.000 9.685296E 05 1.163649E 06 168467.2 311.123
340.000 9.548442E 05 1.163649E 06 169914.9 320.744
345.000 9.411588E 05 1.163649E 06 171295.5 330.508
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05-15481-I

_8LE 7-X WE|GHTt THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARK|NG ORBIT (81-OEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH}

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

{SEC| (POUNDS} (POUNDS} (METERS} (NMII
350.000 9.2747341 05 1.163669E 06 172610.4 360.418

355.000 9.137880E 05 1.163649E 06 173861.3 350.476
360.000 9.0OIOZbE 05 1.163649E 06 175069.5 360.68§
365.000 8.866172E 05 1.163649E 06 176176.7 371.048
370.000 8.727318E 05 1.163649E 06 177244.6 381.568
375°000 8.590664E 05 t.163669E 06 178254.9 392.Z67
380.000 8.453610E 05 1.163649E 06 179209.5 603.090
385.000 8.316756E 05 1.1636691 06 180109.9 414.098

390.000 8.179902E 05 1.163649E 06 180958.3 4?5.276
395.000 8.0630681 05 1.1636691 06 181756°7 436°626

400°000 7o9061961 05 I°163649E 06 182507.0 448.|52

405.000 7.7693401 05 1.1636491 06 183211.3 459.858
410.000 7.632486E 05 1.1636691 06 18387Z,[ 471.74T
415.000 7,495632E 05 I,163649E 06 186691.4 483.823

620,000 7°358778E 05 1.163649E 06 185071°9 496.089
625.000 7.221924E 05 1.163649E 06 185615.7 508.551

30.000 7.0850701 05 1.163649E 06 186125.8 521.211
.000 6.968217E 05 1.163649E 06 186604.8 534.076

437.627 6.876303E 05 9.5369501 05 186866,9 540.g16
640.000 6.8235231 05 9.5369501 05 187053.4 547.160
645,000 6°7122961 05 9.536950E 05 187461°9 560°385

_50,000 6.601069E 05 9.536950E 05 187829.9 573,806
655,000 6°4898411 05 9.5369501 05 188160,1 587.407
660.000 6°3786141 05 9.536950E 05 188456,4 60[°19[

665°000 6°267387E 05 9,536950E 05 [887[5°6 615.162

670,000 6°[56160E 05 9.536950E 05 188946,4 629°324
475.000 6.044932E 05 9.536950E 05 189149.5 643.680
480.000 5,933705E 05 9,5369501 05 189328.0 658.234
_65,000 5,8224781 05 9.5369501 05 L89484°4 6t_._u
490.000 5.7112511 05 9.536950E 05 18962Z.2 687°952

495°000 5.6000241 05 9.536950E 05 189744.5 703.|25
SOO.O00 5,488796E 05 9.536950E 05 189855.0 718.513

505.000 5.377569E 05 9.536950E 05 189957.1 734.120
510.000 5.266342E 05 9.536950E 05 L90054,5 749.95Z
515.000 5o1551151 05 9.536950E 05 19015l°4 766.012
520.000 5.043888E 05 9.536950E 05 Ig0251.6 782.307
5Z5,000 4.932661E 05 9.536950E 05 190359.6 798.842
530°000 4.8Z1434E 05 9.536950E 05 190479.8 815.622

535,000 4.7102061 05 9.536950E 05 190617.0 832.652
537.426 6.656272E 05 9.536950E 05 190691.0 841.00Z
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TABLE 7-X HEIGHT, THRUSTt ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (81-OEGREES
{CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF
{SEC)

537.424
537.442
540.000

543.142
545.000
545.742
549.542
550.000
555.000
560.000
565.000
570.000

575.000
580.000

585.000
590.000
595.000
600.000
605.000
610.000
615.000

620.000
625.000
630.000
635.000
640.000
645.000

650.000
655.000
656.031
656.031
660.000
670.000
680.000
690.000
700.000
710.000

720.000
730.000
740.000

WEIGHT THRUST
{POUNDS) {POUNDS)

3.635400E 05 0.000000E-39
3,635400E 05 2.711470E 04
3.632896E 05 2o711470E 04
3.629819E 05 2.069960E 05
3.620828E 05 2o069960E 05
3.617234E 05 2.333470E 05
3.595114E 05 2°333470E 05
3.592603E 05 2.333470E 05
3o56516qE 05 2.333470E 05
3.537720E 05 2.333470E 05
3.510260E 05 2.333470E 05
3.482801E 05 2.333470E 05
3.455341E 05 2.333470E 05
3.427882E 05 2.333470E 05
3.400422E 05 2.333470E 05
3.372962E 05 2.333470E 05
3o345522E 05 2o333470E 05
3.318087E 05 2.333470E 05
3o290653E 05 2,333470E 05
3o263218E 05 2°333470E 05
3o235783E 05 2.333470E 05
3°208349E 05 2.333470E 05
3.180914E 05 2.333470E 05
3.153480E 05 2.333470E 05
3.126045E 05 2.333470E 05
3.098610E 05 2.333470E 05
3,071176E 05 2.333470E 05
3.043741E 05 2.333470E 05
3.016306E 05 2,333470E 05
3.01064qE 05 2.333470E 05
3.010649E 05 1.400000E 02
3.010582E 05 1.400000E 02
3.010413E 05 1.400000E 02

3.010244E 05 1.400000E 02
3.0|0075E 05 1,400000E 02
3°009906E 05 1,400000E 02
3.009737E 05 1.400000E 02
3.009568E 05 1.943985E 02
3.009339E 05 1.931632E 02
3.009110E 05 1.919279E 02

ALTITUDE
(METERS)
190691.0
190691.6
190767.2
190845.1

190884.6

190899.4

190967.8
190975.2
191044.4

191093.7

191124.5

191137.9

191135.2
191117.9

191087.6
191046.0

190994.5
190934.9
190869.3
190798.9
190726.0
190652.3
190579.8
190510.4

190446.7
190390.0
190343.3
19U308.2
190287.3
190285.2
190285.2
190278.3
190259.8
190240.0
190219.1
190196.8
190173.2

190148.4
190122.4

190095.2

SURFACE
RANGE
(NMI)
841.002
841.062
849.905
860.772
867.201
869.774
882.969
884.560
902.001
919.525
937.133
954.826
972.604
990.468

1008.419
1026.458
1044.586

1062.802
1081.109

I099.507

1117.997
1136.579
1155.255
I174.025

1192.889
1211.850
1230.907
1250.061

1269.314

1273.296
1273.296
1288.634
1327.278
1365.923
1404.568
1443.213
1481.858
1520.503
1559,149
1597.795
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05-15481-1

(ABLE 7-X WEIGHTt THRUSTI ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (8L-DEGREES
{CONTINUED}

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH|

TIME FROM
LIFTOFF

(SEC}
740.031
750,000
760.000
770.000
780.000
790.000

800.000
900.000

lO00.O00

llO0.O00

1200.000
1300.000
1400.000

1500.000

00.000
00.000

1800.000

1900.000

2000.000
2100.000

2200.000
2300.000
2400.000
2500.000
2600.000
2700.000
9Rnn 000_wvvu

2900.000
3000.000
3100.000

3200.000
3300.000
3400.000
3500.000

3600.000
3700.000
3800.000
3900.000

4000.000

I00.000

WEIGHT THRUST

(POUNOS! (POUNDS|

3.009110E 05 5.192403E Ol

3.009052E 05 5.069253E Ol
3.008996E 05 4.9457ZOE Ol

3.00894lE 05 4.822187E O1

3.008887E 05 4.698654E 01
3.008835E 05 4.575121E Ol

3.008784E 05 4.451588E Ol
3.008404E 05 8.000000E O0
3.008218E 05 5.416632E 01
3.007611E 05 5.468064E Ol

3.007007E 05 5.384431E O1

3.006413E 05 5.277950E Ol

3.005833E 05 5.136858E O1

3o005270E 05 4.967614E Ol

3.004726E 05 4.797969E Ol

3.00420lE 05 4.628525E Ol

3.003695E 05 4.465675E Ol
3.003207E 05 4.303175E Ol
3.002736E 05 4.140675E 01

3.002284E 05 3.978175E Ol
3.001850E 05 3.815675E Ol

3.001434E 05 3.653175E Ol

3,001036E 05 3.490675E 01

3.000655E 05 3.341711E Ol

3.000291E 05 3.197267E O1

2.999943E 05 3.052823E Ol

2.999288E 05 2.821418E Ol
2.998973E 05 2.726974E Ol
2.998663E 05 2.632529E Ol
2.998360E 05 2.538085E Ol

2.998064E 05 2.443640E O[
2.997773E 05 2.349196E 01

2.997489E 05 2.254752E 01

2.997213E 05 2.195920E Ol

2o996948E 05 2.138976E Ol

2.996693E 05 2.082032E Ol

2.996448E 05 2,025087E O1
2.996214E 05 1.968143E Ol
2.995991E 05 1.911198E 01

7-92

ALTITUDE
(METERS)
I90095.0
190066.7
190037.2
190006.5

189974.8
189941.9
189908.0
189515.I

189040.9

188512.1

187960.7
187420.3
[86924°3
186504.4

186188.4

185999.2

185953.6

186061.2

186324.4
186737.5
187288.3
187957.9
188721.5
[89551.4

190416.6

191285.7
192128=0

192915.4

193623.9
194234.3

I94733.7
L95LL5.9

195380.8
195535.2
195592.[

195567.2

19548[.6

195359.4
[95225.6
195104.7

SURFACE

RANGE

INMI}

1597.915

1636.441
1675.087

1713.733
[752.379
1791.025
1829.671

2216.132
2602.591

2989.052

3375.516
3761.984
4148.452

4534.920
4921.383
5307.839
5694.282

6080.708
6467.112
6853.487

7239.828
7626.127
8012,376
8398.562
8784.670
9170.672
9556_508

9942.022
10326.554
[0698.892

10493.065
[0110.089

9725.108
9339.752
8954.290

8568.804

8183.326
7797.870
7412.440
7027.039



D5-15481-1

TABLE 7-X WEIGHT, THRUSTt ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT I8I-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM SURFACE
LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) {POUNDS) {POUNDS) (METERS) (NMI}
4200.000 2.995778E 05 1.856256E Ol 195019.0 6641.666
4300.000 2.995574E 05 1.815010E Ol 194987.2 6256.318

4400.000 2.995373E 05 1.781677E Ol 195026.0 5870.992

4500.000 2.995177E 05 1.748344E Ol 195137.4 5485.684
4600.000 2.994984E 05 1.717921E Ol 195329.9 5100.390

4700.000 2.994796E 05 1.704032E Ol 195597.8 4715.105

4800.000 2.994605E 05 1.690143E Ol 195930.9 4329.826

4900.000 2.996418E 05 1.683746E Ol 196313.5 3944.547

5000.000 2.994230E 05 1.697635E Ol 196725.6 3559.266
5100.000 2.996060E 05 1.711523E Ol 197143,6 3173.978

5200.000 2.993849E 05 1.725612E Ol 197561.5 2788.681
5300.000 2.993657E 05 1.739301E Ol 197893.5 2403.377

5400.000 2.993461E 05 1.786165E Ol 198174.5 2018.069

5500.000 2.993260E 05 1.836777E Ol 198362.3 1632.770
5600.000 2.993056E 05 1.883388E Ol 198438.2 1247.516
5700.000 2.992842E 05 1.931999E Ol 198389.8 862._12
5800.000 2.992626E 05 1.980610E 01 198210.0 677.915
5900.000 2.992402E 05 2.029221E Ol 197899°2 101.666
6000.000 2.992176E 05 2.077832E Ol 197466.3 299.430
6100.000 2.991940E 05 2.119155E Ol 196925.2 682.991

6200.000 2.991703E 05 2.158043E 01 196296.4 1068.128
6300°000 2.991461E 05 2.196932E Ol 195606.9 1453.624
6600.000 2.991215E 05 2.232079E Ol 194881.0 1839.281
6500.000 2.990966E 05 2.245968E Ol 196157ol 2225.034
6600.000 2.990716E 05 2.259857E Ol 193466.7 26L0.857
6700.000 2o990465E 05 2.253127E Ol 192862.8 2996.733
6 °_n_v.vv.nnn .._ oQn_14_..__._ n__ 2.242365E Ol 192316.6 3382.652
6900.000 2.989966E 05 2.228476E Ol 191916.3 3768.605
7000.000 2.989719E 05 2.214588E Ol 191658.1 4154.585
7100.000 2.989473E 05 2.200699E Ol 191562.9 4540.583
7200.000 2°989230E 05 2.168344E Ol 191637.1 4926.593
7300.000 2.988991E 05 2,135010E 01 191881.0 5312.608
7400.000 2°988755E 05 2.101677E O1 192287.6 5698.621
7500.000 2,988523E 05 2.068364E Ol 192842.6 6084.625
7600.000 2.988295E 05 2.035010E Ol 193524.8 6470.615
7700.000 2°988070E 05 2.001677E Ol 196309,0 6856.583
7800.000 2.987849E 05 1.968344E O1 195165.0 72¢2.525
7900.000 2.987632E 05 1.931887E 01 196060.6 7628.435
8000.000 2.987419E 05 1.894387E 01 196963.1 8014.307
8100.000 2.987210E 05 1.856887E Ol 197840.7 8400.137
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05-15481-I

DAELE 7-X WEIGHTt THRUSTt ALTITUDEt
RANGE FROM CAPE KENNEDY -
PARKING ORBIT I81-DEGREES
(CONTINUEQ)

!AND SURFACE

LIFIOFF THROUGH

LAUNCH AZIMUTHI

TIME FROM

LIFTOFF WEIGHT THRUSt

(SEC| ,POUNDS) (POUNDS|
8200.000 2.987006E 05 1.819387E Ol
8300.000 2.986805E 05 1.781887E Ol
8400.000 2.986609E 05 1.744387E Ol

8500.000 2.986417E 05 1.706887E Ol

8600.000 2.986229E 05 1.673204E Ol

8700.000 2.986045E 05 1.642648E Ol
8800.000 2.985863E 05 1.612093E Ol
8900.000 2.985686E 05 1.581537E OI
9000.000 2.985511E 05 1.550982E O1

9100.000 2.98534,E 05 1.520426E Ol
9200.000 2.985173E 05 1.489871E Ol

9300.000 2.985009E 05 1.466115E Ol
9400.000 2.984846E 05 1.455003E Ol
9500.000 2.98,685E 05 1.443892E Ol

._00.000 2.984525E 05 1.432781E Ol
_o.

_oooo.o0o_.,_,,_ o, _.,,,_o_0_

_,oo.ooo _._,,,o_o, _.,,,,_ o__o,oo.ooo_._,,,,Eo, _._,,,, o,_o,oo.ooo_.,,,_ o, _.,_,,,_o_
_ooo.ooo_._o,, o, _.,_,_ o__oo.ooo _.,_,,E 0, _.,_,_, O_

_,00.000 _._,_ O, _.,,0_ O_
_,00.000 _._0_ O, _._,_ O_
_,00.000 _.,_0,7_O, _.00_,,_O_

ALTITUDE

(METERS)

198664.5

199409.0

200054.7

200587.5

201000.7
201293.7
201472.6
201549.6
201541,9

201470.3
201358,5
201230.6
201110.9

201020.8

200978.9
200998.7
20t088.3
201250.2
201480.4

201769.I
202100.8
202456.1
202812.1
203144.0
203426.6
203636.1
203751.6
203755.8
203637.1
203390.2
203015.7
202522.3
201924.4

201243.3

200505.0
199739.8

198980.5
198261.2
197614.8
197072.4

SURFACE

RANGE

(NMI)

8785.917

9171.642

9557.297

9942.851
[0328°167
107t0.77!
t0499°000
I0114.116

9728.848
9343.533
8958.224
8572.934

8187.667

7802.422
7417.198
7031.990

6646.797
6261.614

5876.439
5491.270
5106.104

4720.944
4335.791
3950.65l
3565,535
3180.461
2795,h60
2410.588
2025.961
164t.712
I258.328

876.968
502.373
182.808

335.102
699,350

1078.834
1661.753

1845.978
2230.833
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TABLE 7-X HEIGHT, THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (81-DEGREES

(CONTINUED)

AND SURFACE

LIFTOFF THROUGH

LAUNCH AZIMUIH)

TIME FROM

LIFTOFF

(SEE)
12200.000

12300.000
12400.000

12500.000

12600.000
12700.000
12800.000
12900.000

13000.000

13100.000

13200.000

13300.000

13400.000

13500.000

13600.000
13700.000
13800.000
13900.000

I_000.000

14100.000

14200.000

14300.000
14400.000

14500,000

14600.000
14700.000

14800.000
14900.000

15000.000
15100.000

15200.000

15300.000

15400.000

15500.000

15600.000

15700.000

15800.000
15900.000
16000.000

16100.000

SURFACE

WEIGHT THRUST ALTITUDE RANGE

(PCUNUS) (POUNDS) (METERS) (NMI)

2.979472E 05 2.058673E Ol 196660.5 2616.034
2.979243E 05 2.055695E Ol 196400.7 3001.435

2.979015E 05 2.052917E Ol 196308.1 3386.950

2.978786E 05 2.050140E 01 196390.2 3772.523
2.978560E 05 2,020982E Ol 196647.4 4158.109
2.978337E 05 1.990426E Ol 197072.2 6543.675

2.978117E 05 1.959871E Ol 197649.8 4929.186

2.977901E 05 1.929315E Ol 198359.2 5314.611

2.977688E 05 1.898759E O1 199173.8 5699.915
2.977478E 05 1.868204E 01 200063.4 6085.061
2.977272E 05 1.837648E O1 200995.5 6470.000
2.977069E 05 1.791474E 01 201936.7 6854.673
2.976873E 05 1.740085E Ol 202854.7 7238.999
2.976682E 05 1.688696E Ol 203719.9 7622.865
2.976497E 05 1.637308E Ol 204507.0 8006.099
2.976317E 05 1.585919E Ol 205195.1 8388.424
2.976163E 05 1.534530E Ol 205770.3 8769.363
2,975975E 05 1.483141E 01 206224.4 9148.005

2.975813E 05 1.643967E Ol 206556.5 9522.375
2.975654E 05 1.414801E Ol 206772.4 9887.306
2.975498E 05 1.385634E Ol 206883.2 10224.721
2.975345E 05 1.356467E Ol 206905.4 10445.137

2.975196E 05 1.327301E Ol 206859.5 10333.373
2.975050E 05 1.298134E 01 206768.4 10021.433

2_974907E 05 1.268967E Ol 206656.0 9663.787
2.976767E 05 1.269029E 01 206545.6 9292.703
2.976628E 05 1.266251E Ol 206458.7 8916.169
2.974490E 05 1.243473E Oi 2064i3.3 8536.962
2.974352E 05 1.260695E Ol 206623.1 8156.285

2.974213E 05 1.256660E Ol 206496.1 7774.743
2.974072E 05 1._78882E O1 206636.9 7392.678
2.973929E 05 1.301104E Ol 206835.5 7010.301
2.973783E 05 I,328524E Ol 207088.5 6627.756

2.gT363_E 05 1.385468E 01 207379.3 6245.148
2.973476E 05 1.462413E Ol 207688.7 5862.566
2°973312E 05 1.699357E Ol 207994.3 5480.091

2.973143E 05 1.556302E Ol 208272.4 5097.807

2.972967E 05 1.613246E 01 208698.4 6715.810
2.972785E 05 1°670191E O1 208649.2 6334.217
2,972596E 05 1,727135E Ol 208704.7 3953.181

7-95



05-15481-I

TABLE 7-Xl INERTIAL VELOCITY, RELATIVE VELOCITYI
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZIMUTH)

TIME FROM

LIFTOFF

ISEC)

0.000

5.000

lO.O00

12.000

15.000

20.000

25.000
30.000
35.000
40.000

45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.000
85.000
90.000

95.000

lO0.O00
105.000
110.000
115.000
120.000
125.000

130.000

135.000

140.000

145.000
147.329
150.000
155.000
159.329
159.329
159.459
160.000

163.759

INERTIAL RELATIVE INERTIAL GRAVITATIONAL

VELOCITY VELQCITY ACCELERATION ACCELERATION

IM/SEC) IM/SEC) (M/SEC/SEC) (M/SEC/SEC)
408.631 0.00 1.900 9.8181
408.762 10.40 2.201 9.818l
409.201 22.27 2.501 9.8178
409.495 27.45 2.627 9.8177
410.092 35.70 2.822 9.8174

412.123 50.82 3.184 9.B167
415.897 67.85 3.604 9.8158

422.104 87.01 4.065 9.8146

431.595 108.48 4.593 9.8131
445.162 132.52 5.203 9.8113

463,668 159,42 5.906 9.80q0
487.780 189.50 6.697 9.8064
517.943 223.07 7.574 9.8034
554.371 260.39 8.504 9.7998
596.981 301.62 9.453 9.7958

645.336 346.70 10.413 9.7913

699.637 396.38 11.607 9.7864

760.811 452.17 13.004 9.7809
787.296 476.36 13.576 9.7786

829.217 514.74 14.463 9.7749
905,022 584.52 15.980 9.7684
988.360 661.81 17.541 9.7614

1079.382 746.87 19.141 9.7539
1178.264 839.91 20.839 9.7457
1285.241 941.21 22.510 9.7371
1400.369 1051.13 26.202 9.7279
1524.031 1170.11 26.012 9.7182
i656.930 i298._1 27,960 9.7079
1799.802 1637.66 30.067 9.6971
1953.584 1587.88 32.373 9.6856
2119.442 1750.50 34.930 9.6736
2298.820 1926.96 37.799 9.6609
2387.478 2014.36 31.025 9.6548
2469.367 2094.80 31,936 9.6476
2631.353 2254.25 34.270 9.6338
2781,583 2402.54 36.375 9.6215
2781.583 2402.54 9.626 9.6215
2781.149 2402.04 9.024 9.6211
2780.334 2400.95 9,019 9.6195
2774.896 2393.61 9.145 9.6089

7--97
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J

ABLE 7-XI
J

INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(RE-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000

180.000
185.000

189.559

190.000
194.559
195.000

200,000
205,000
210.000

215.000

0.000
5.000

230.000
235.000
240.000

245,000
250,000
255,000
Z60.O00

265.000
270.000
275.000

O_. UUU

285.000
290.000
295,000
300.000
305.000
310.000
315.000
320.000
325. 000
330.000
335.000
340.000

5.000

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

(M/SECI (MISEC) (M/SEC/SEC|
2779,432 2397,56 9.14E
2782.606 2400.33 9,481
2802,170 2418,02 9.510
2826.636 2440.34 9,519
2851.997 2463.67 9.530
2878.237 2488.00 9.542
2902,916 2511,04 9.579

2905.363 2513.33 9.581
2931.083 2537,51 9.6E7
2933.628 2539.91 9.619
2962,971 2567,68 9.753
2992.896 2596.16 8.975
3022,959 2624.97 9.150
3053,994 2654,79 9.236
3085,852 2685,51 9,326
3118,552 2717,12 9,621
3152,100 2749.65 9,520
3186.497 2783.08 9.619
3221,743 2817,41 9.721
3257,843 2852,65 9.826
3294.798 2888,79 9.930
3332.614 2925.85 10.039
3371,296 2963,8| 10,151
3410,848 3002.69 10,266
3451.277 3042.48 10.384
3492.591 3083.20 10.505
_q. fg_ 3i24.85 i0.629
3577,898. 3167,44 10,756
3621,910 3210,96 10,887
3666.839 3255.44 11.022
3712,695 3300.87 l l,160
3759.490 3347.27 11.302
3807.235 3394.65 11.447
3855.943 3643.02 11,597
3905,627 3492,38 11,751
3956,301 3542.76 11,909
4007,981 3594.17 12,072
4060,682 3646,62 12,239
4114,422 3700.|2 12.411

4169.220 3754.70 12,580

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.6055

9.6031
9,5919
9.5787
9.5659
9.5536
9.5426

9.5416
9.5310

9.5300
9.5187
9,5078
9,4972
9,4869
9.4769
9,4672
9.6578
9.4486
9.4398
9.4312
9.4228
9.4148
9.4070
9.3995
9,3922
9,3852
9.3784
9,3719
9,3656
9,3595
9,3537
9.3481

9.3427
9.3375
9.3326
9,3279
9.3234
9,3190
9.3149

9._L10
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TABLE 7-XI INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(81-OEGREES LAUNCH AZIMUTHI
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL GRAVITATIONAL
LIFTOFF VELOCITY VELOCITY ACCELERATION ACCELERATION

(SEC} (MISEC) IM/SEC} (M/SECISEC| (MtSEC/SEC)
350.000 4225.094 3810.38 12.7t0 9.3072
355.000 4282.065 3867.17 12.957 9.3037
360.000 4340.156 3925.0q 13.150 9.3003
365.000 4399.388 3984.17 13+348 9.297I
370.000 4459.788 4044.42 I3.553 9.2941
375.000 4521.379 4105.88 13.764 9.2912
380.000 4584.191 4168.58 13.981 9.2885
385.000 4648.252 4232.53 14.206 9.2860
390.000 47[3.593 4297.77 14.437 9.2836
395.000 4780.247 4364.33 [4.677 9.2813
400.000 4848.249 4432.25 14.924 9.2792
405.000 4917.635 4501.56 15.I79 9.2772
ALO.O00 4988.445 4572.30 I5.443 9.2753
415.000 5060.720 4644.52 15.716 9.2736
420.000 5134.504 4718.24 15.999 9.2719
425.000 5209.844 4793.53 16.293 9.2704
430.000 5286.789 4870.43 16.597 9.2690
435,000 5365,394 4948.99 I6.913 9.2676
437.627 5407.382 4990,96 14,627 9.2669
440.000 5438.706 5022.26 14.732 9.2664
445.000 5505,628 5089.15 14.957 9,2652
450.000 5573.810 5157.29 15.190 9.2642
455.000 5643.285 5226.74 15.429 9.2632
460.000 5714.089 5297,52 15.677 9.2624
465.000 5786.262 5369.67 15.933 9.2617
470.000 5859.843 5443.23 16.197 9.2610
475.000 5934.876 5518.25 i6,47i 9.2604
480.000 6011.406 5596.76 16.754 9.2599
485.000 6089.481 5672.82 17.047 9.2595
690.000 6169.154 5752.49 17.352 9.2591
495.000 6250.480 5833.80 17.667 9.2588
500.000 6333.516 5916.83 I7.996 9.2585
505.000 6418.325 6001.63 18.337 9.2582
510.000 6504.974 6088.28 18.692 9.2579
515.000 6593.534 6176.83 19.062 9.2576
520.000 6684.081 6267.37 19.448 9.2573
525.000 6776.698 6359.98 19,851 9.2570
530.000 6871.472 6454.75 20.273 9.2567
535.000 6968.498 6551.77 20.716 9.2563
537.424 7016.388 6599.65 20.939 9.256l

7-99



D5-15481-I

TABLE 7-XI INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATIONp AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
[81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
537.424
537.442
540,000
543.142

545.000

545.742
549.542

550.000

555.0O0

560.000

565.000

570,000
575.000
580.000
85.000

90.000
595.000

600.000
605.000

610.000

615.000

620.000
625.000
630.000

635.000
640.000
645 ^'^.UUU

650.000

655.000
656.031
656.031
660.000
670.000
680.000
690,000
700,000
710.000

720.000

730,000
.000

INERTIAL RELATIVE INERTIAL

VELOCIIY VELOCITY ACCELERATION

(M/SEC) (M/$EC) (M/SEC/SEC)

7016.388 6599.65 9.256

7016.387 6599.65 9,184
7018.143 6601.40 9.189
7020.322 6603.57 10.165
7030.571 6613.82 10,134
7034.678 6617.99 10.490
7058.503 6641.75 10.538

7061.383 6644.63 10,538
7093.007 6676.25 10.580

7124.916 6708.15 10.624

7157.111 67#0.35 10.672

7189.595 6772.83 10.724

7222.369 6805.61 10.763
7255.429 6838.67 10.806
7288.780 6872.03 10.847
7322.421 6905.67 10.888
7356.355 6939.61 10.929
7390.584 6973.85 I0.970
7425.109 7008.38 11.012

7459.933 7043.21 11.053

7495.058 707B.34 11.093

7530.486 7113.78 11.135
7566.219 7L4q.52 L1.176
7602.260 7185.57 11.217
7638.61t 7221.93 11.258
7675.276 7258.60 11.296
77i2.255 7295.59 ll.337
7749.554 7332.89 11.408
7787.164 7370.51 11.362
7794.955 7378.30 11,368
7794.955 7378.30 9.257
7794.977 7378.33 9.257

7795.033 7378.40 9.257
7795.089 7378.47 9.257
7795.146 7378.54 9.257
7795.204 7378.62 9.257
7795.262 7378.69 9.257
7795.321 7378.77 9.257
7795,398 7378,87 9.257

7795.476 7378.97 9.258

GRAVITATIONAL

ACCELERATION

(MISECISEC)

9.2561

9.2561
9.2559

9.2557

9.2556

9.2555

9.2553
9.2553
9.2551
9.2550
9.2549
9.2548
9.2548
9.2569
9.2550
9.2551

9.2552

9.2554

9.2556
9.2558

9.2560
9,2562
9.2564
9.2566
9.2567
9.2569

9.2570
9.2571
9.2572
9.2572
9.2572
9.2572
9.2572
9.2573

9.2573
9.2573
9.2574
9.2574
9.2575
9.2575

7-i00



D5-15481-I

TABLE 7-XI INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(8L-DEGREES LAUNCH AZIMUTH]

(CONI[NUEOI

TIME FROM INERTIAL RELATIVE INERTIAL

LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (M/SEC] (M/SEC) (M/SECISEC|
740.03l 7795.476 7378.97 9.258

750.000 7795.508 7379.02 q,258
760.000 7795.5A0 7379.08 9.258
770.000 7795.573 7379o13 9.258
780.000 7795.605 7379.19 9.258
790.000 7795.638 7379.25 9.258
800.000 7795.671 7379.3[ 9.258
900.000 7795.985 7379.94 q.259

1000.000 7796.279 7380.62 9.260
llO0.O00 7796.720 738L.49 q.26l
1200.O00 7797.167 7382.40 9.262
L300.O00 7797.597 7383.28 9.263
1400.000 7797.994 7384.11 9.264
1500.000 7798.338 7384.83 9.264
1600.000 7798.614 7385°41 9.265
1700.000 7798.809 7385.82 9.265
1800.000 7798.915 7386.03 9,265
1900.000 7798.924 7386.04 9.265
2000.000 7798.836 7385.85 9.266
2100.000 7798.650 7385.45 9.263
2200.000 7798,373 7384.86 9.262
2300.000 7798.013 7384.12 9.26l
2400.000 7797.580 7383.24 9.259
2500.000 7797.089 7382.28 9.257
2600.000 7796.555 7381.27 9.255
2700.000 7795.993 7380.24 9,253
2800.000 7795.420 7379.26 9,25l
2900.000 7794.852 7378,34 9.249
3000.000 7794,300 7377.52 9.248
3100.000 7793.778 7376.83 9,246
3200.000 7793.296 7376.29 9.245
3300.000 7792.858 7375.90 9.244
3400.000 7792.468 7375,66 9.243

3500.000 7792.127 7375°57 9.242
3600.000 7791.833 7375.60 9.242
3700.000 779].580 7375.73 9,24|
3800.000 7791.367 7375,94 9.241
3900.000 7791.188 7376.20 9.241

4000.000 7791.033 7376.46 9.241
4100.000 7790.894 7376.71 9.241

GRAVITATIONAL

ACCELERATION

(M/SEC/SEC}

q.2575
9.2576
9.2577
9.2577
9.2578
9.2578
9.2579
9.2587
9.2596
9.2606
9,2616
9.2627
9,2636
9.2643
9.2649
9,2652
9.2652
9.2669
9.2643
9.2633
9,262!
9°2607
9.2590
9,257I
9.2552
9.2532
9.2513
9.2494
9.2477

9.246!
9.2448
9.2436
9.2427
9.2419
9,2414
9.2410
9.2407
9.2405
9.2404

9.2403

7-101



05-L548t-I

TABLE 7-X[ INERTIAL VELOCITY, RELATIVE VELOCITYt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZ[MUTHI
(CCNT[NUEOI

TIME FROM
LIFTOFF

(SEC)
4200.000
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5100.000
5200.000
5300.000
5400.000

5500.000
,00.000

000
5800.000
5900.000

6000.000
6100.000
6200.000
6300.000
6400.000
6500.000
6600.000
6700.000
6800.000

6900.000
7000.000
7100.000
7200.000
7300.000
7400.000
7500.000
7600°000
7700.000
7800.000
7900.000
8000.000

00.000

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

(M/SEC) (M/SEE) (M/SEE/SEE)
7790.765 7376.90 9.240
7790.640 7377.01 9.240
7790.5[3 7377.04 9.240
7790.384 7376.95 9.239
7790.25[ 7376.76 9.239
7790.118 7376.46 9.238
7789.989 7376.07 9.238
7789.870 7375.62 9.237
7789.770 7375.12 9.236
7789.699 7374.61 9.236
7789.666 7374.12 9.235

7789.679 7373.70 9.235
7789.748 7373.36 9.234
7789.881 7373.15 9.234
7790.082 7373.09 9.236
7790.354 7373.19 9.235
7790.695 7373.47 9.235
7791.104 7373.92 9.236

7791.571 7374.54 9.237
7792.084 7375.31 9.238
7792.630 7376.19 9.240
7793.193 7377.16 9.241
7793.757 7378.17 9.243
7794.303 7379.19 9.244
7794.813 7380.16 9.246
7795.268 7381.05 9.247
7795.652 7381.81 9.248
7795.951 7382.41 9.249
7796.153 7382.82 9.249
7796.249 7383.02 9.249
7796.236 7383.00 9.249
7796.111 7382.76 9.249
7795.878 ...... 7382.3l 9.248
7795.544 7381.66 9.246
7795.118 7380.84 9.245
7794.614 7379.89 9.243
7794.048 7378.85 9.241
7793.434 7377.76 9.239
7792.792 7376.65 9.237
7792.L38 7375.59 9.235

GRAV I TAT IONAL
ACCELERATION

(M/SEC/SEC)
'9.2402
9.2400
9.2397
9.2393
9.2388
9.2382
9.2376

9.2368
9.2361
9.2354

9.2348
9.2343
9.2340
q.2339
9.2340
9.2343
9.2349
9.2358
9.2368
9.238[
9.2395
9.241.0
9.2426
9.2441
9.2455
9.2468
9.2479
9.2487
9.2492
9.2494
9.2492
9.24R6
9.2477
9.2465
9.2450
9.2433
9,2414
9.2393
9.2373
9.2353

7-102
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TABLE 7-X[ INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(8I-OEGREE$ LAUNCH AZIMUTH)
(CCNTINUED)

TIME FROM
LIFTOFF

(SEC)
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000
9200°000
9300.000
9400.000
9500.000
9600.000
9700.000
9800.000
9900.000

lO000.O00
I0100.000

10200.000
10300.000
10400.000
10500.000
10600.000
10700.000
10800.000
10900.000
II000.000

III00.000

11200.000

11300.000
11400,000
11500.000
11600.000
11700.000
11800.000

11900.000

12000.000
12100.000

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

(M/SEC) (M/SEC) (M/SEC/SEC)
7791.487 7376.59 9.233
7790.857 7373.70 9.231
7790.258 7372.96 9,230
7789.70[ 7372.33 9.228
7789.195 7371.87 9.227
7788.742 7371.58 9.226
7788.346 7371.43 9.225
7788.004 7371.42 9.225
7787.714 7371.52 9.226
7787.470 7371.70 9,224
7787.265 737l.93 9.226
7787.092 7372.|7 9,226
7786.946 7372.40 9.223
7786.8[4 7372.59 9,223
7786.696 7372,7t 9.223
7786.587 7372.75 9.223
7786.485 7372.68 9.223
7786.388 7372.52 9.222
7786.300 7372.27 9.222
7786.224 7371.93 9,221
7786.167 7371.53 9.221
7786.136 7371.11 9.220
7786,139 7370.67 9,220
7786.183 7370,27 9,219
7786°278 7369,93 9,219
7786.43[ 7369.68 9,219
7786=6_6 7367,56 9,2L9
7786.929 7369.59 9,219
7787.279 7369,78 9,220
7787,695 7370.[4 9,220
7788°[72 7370.67 9.221
7788.701 7371,36 9.223
7789,272 7372.19 9,224
7789.87L 7373°13 9.226
7790,681 7376.15 9,227
7791.085 7375.21 9,229
7791.664 7376,26 9,231
7792.201 7377,26 9,232
7792.676 7378,17 9,233
7793.016 7378.95 • 9.235

GRAVITATIONAL
ACCELERATION

IM/SEC/SEC)
9.2333
9.2315
9.2298
9.2283
9.227[
9.2260
9.2252
9.2246
9.224I
9.2238
9.2236
9,2235
9.2234
9,2233
9,2231

9o2229

9.2225
9.2222
9.2217
9,2212
9.2206

9.2201
9.2195
9.2191
9.2188
9.2187
9.2188
9.2191
9.2196
9.2204
9.2214
9.2226
9.2240
9.2256
9.2272
9,2289
9.2305
9.2320
9.2334
9,2345

7-103
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TABLE 7-Xl

TiME FROM
LIFTOFF

($EC)
12200.000
12300.000
12400.000
12500.000
12600.000

12700.000

12800.000
12900.000

13000.000
13100.000
13200.000
13300.000

13400.000

500.000
600.000

13700°000
13800.000
13900.000

14000.000
14100.O00

14200.000

14300.000
14400.000

14500.000
14600.O00
14700.000
14800.000
14900.000

15000.000
15100.000

15200.000
15300.000
15400.000
15500.000

15600.000

15700.000

15800.000
15900.000
6000.000
_I00.000

INERTIAL VELOCITY_ RELATIVE VELOCITYt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(81-OEGREES LAUNCH AZIMUTH)
(CCNTINUED)

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

IM/SEC} IMISEC) IMISECISEC}
7793.381 7379.56 9.235
7793.584 7379.97 9.236
7793.675 7380.16 9.236
7793.651 73B0.12 q.236
7793.509 7379.86 9.235
7793.253 7379.38 9.234
7792.89l 7378.70 9.233
7792.432 7377.85 9.231
7791.890 7376.85 9.230
7791.281 7375.77 9.228
7790.622 7374.63 9.225
7789.931 7373.47 9.223
7789.225 7372.35 9.221
7788.522 7371.30 9.219
7787.836 7370.35 9.217

7787.182 7369.54 9.215

7786.570 7368.87 9.214
7786.009 7368.36 9.2[2
7785.506 7368.01 9.21l
7785.058 7367.81 9.210
7784.671 7367.75 9.210
7784.339 7367.81 9.209
7784.059 7367.95 9.209
7783.824 7368.15 9.208
7783.627 7368.37 9.208
7783.462 7368.58 9.208
7783.322 7368.76 9.208
7783.203 7368.88 9.208
7783.099 7368.92 9,208
7783.010 7368.87 9.207
7782.934 7368.73 9.207
7782.875 7368.51 9.207
7782.835 7368.21 9.206
7782.821 7367.86 9.206
7782.839 7367.49 9.205
7782.897 7367.11 9.205
7783.003 7366,77 9.205
7783.164 7366.50 9.205
7783.386 7366.33 g.205
7783.673 7366.28 9;205

GRAVITATIONAL
ACCELERATION

! M/SECISEC )
9.2353
9.2358
9.2360
9.2358
9.2352
9.2342
9.2330
9.2314
9.2296
9.2276
9.2255
9.2233
9.2212
9.2191

9.2171

9.2154
9.2138
9.2124
9.2113
9.2103
9.2096
9.2091
9.2087
9.2085
9.2083
9.2082
9.2080
9.2079
9.2077
9.2074
9.2071
9.2067

9.2062
9.2058
9.2054
9.2050
9.2047
9,2046
9.2046
9.2049
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TABLE 7-KI INERTIAL VELOCITYt RELATIVE VELOCITYt
INER[IAL ACCELERATIONt ANO GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
I81-DEGREES LAUNCH AZIMUTH)
(CONTINUED}

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (N/SEC} (M/SEC) (M/SEC/SEC)
L6200.000 7784.028 7366.38 9.205
16300.000 7784.652 7366.65 9.206
16600.000 7786.960 7367.08 9.207
16§00o000 7785.486 7367.68 9.208
16550.000 7785.779 7368.06 9.209

GRAVITATIONAL
ACCELERATION

IM/SEC/SEC)
9.2053
9.206L
9.2010
9.2082
9.2088
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TABLE 7-Xll INERTIAL FLIGHT-PATH ANGLEr iNERTIAL HEADINGt
GEODETIC LATITUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT IBI-DEGREES LAUNCH AZIMUTH)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEAOtNG LATITUDE LONGITUDE

|SEC) (DEGREES) (DEGREES) (DEGREES) (DEGREES)
0.000 0.000 90.000 28.608 -80.604
5.000 L.658 89.996 28.608 -80.606

10.000 3.120 89.991 28.608 -80.604
12.000 3.844 89.989 28.608 -80.604
15.000 4.995 89.986 28.608 -80.604
20.000 7.083 89.968 28.608 -80.604
25.000 9.387 89.929 28.608 -80.606
30.000 11.880 89.859 28.608 -80.606
35.000 14.503 89.746 28.609 -80.604
40.000 17.176 89.581 28.609 -80.603
65.000 19.787 89.353 28.609 "80.602
50.000 22.225 89.060 28.609 -80.600
55.000 24.381 88.705 28.609 -80.597
60.000 26.173 88.298 28.610 -80.594
65.000 27.566 87.856 28.611 -80.588
70.000 28.489 87.397 28.612 -80.581
75.000 29.060 86.936 28.613 -80.572
80.000 29.345 86.483 28.615 -80.561
82.000 29.389 86.306 28.615 -80.555
85.000 29.388 86.046 28.617 -80.546
90.000 29.224 85.636 28.619 -80.529
95.000 28.887 85.250 28.622 -80.508

lOO.O00 28.407 84.900 28.625 -80.482
105.000 27.796 84.583 28.629 -80.453
110.000 27.079 84.301 28.634 -80.418
115.000 26.340 84.052 28.639 -80.378
120.000 25.600 83.835 28.646 -80.3_3
125.000 26.861 83.647 28.652 -80.281
i30.000 24.133 83.483 28.660 -80.222
135.000 23.425 83.344 28.669 -80.157
140.000 22.745 83.225 28.679 -80.083
145.000 22.101 83.125 28,690 -80.001
147.329 21.815 83.085 28.695 -79.960
150.000 21.456 83.057 28.701 -79.910
155.000 20.81_ 83.014 28.714 -79.812
159.329 20.318 82.985 28.726 -79.719
159.329 20.318 82.985 28.726 -79.719
159.459 20.297 82.987 28.726 -79.716
160.000 20.210 82.993 28.728 -79.705
163.759 19.609 83.038 28.738 -79,622
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TABLE 7-Xl I
IL

INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADINGt
GEODETIC LATITUOE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (8I-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEC) IDEGREES) IDEGREES) IDEGREES) IDEGREES)
165.000 19.423 83.050 28.742 -79.594
165.859 19.295 83.059 28.744 -79.575
170.000 18.692 83.097 28.756 -79,482
175.000 17.980 83o145 28,710 -79.369
180.000 17.287 83.194 28.784 -79.254
185.000 16.613 83.244 28.799 -79.138
189.559 16.014 83.290 28.812 -79.030
190.000 15.957 83.296 28.813 -79.019
194.559 15.377 83.342 28.826 -78.910
195.000 15.322 83.346 28.827 -78.899
200.000 14.707 83.399 28,842 -78.777
205.000 14.130 83.453 28.857 -78.654
210.000 13.618 83.509 28.871 -78.528
215.000 13.109 83.565 28.886 -78.401
220.000 12.611 83.623 28.901 -78.272
225.000 12.125 83.682 28.915 -78.141
230.000 ll.650 83.741 28.930 -78.009
235.000 11.186 83.802 28,945 -77.874
240.000 10.733 83.864 26,960 -77.738
245.000 10.291 83,927 26.975 -77.599
250.000 9.861 83.991 28.990 -77.459
255.000 9.441 84,056 29.005 -77,317
260,000 9,033 84.123 29.020 -77.172
265.000 8.635 84.191 29.035 -77.026
270.000 8.248 84.289 29.050 -76.877
275.000 7.873 84.330 29.065 -76.726
280.000 7.507 84.401 29.080 -76, S¥3
285.000 T.153 84.474 29.095 -76.418
290.000 6.809 84.548 29.110 -76.260
295.000 6.476 84.623 29.125 -76.100
300.000 6.153 84.699 29.140 -75.938
305.000 5.840 84.777 29.155 -75.773
310.000 5.537 84.857 29.170 -75.606
315.000 5.244 84.937 29.184 -75.437
320.000 4.962 85.019 29.199 -75.265
325.000 4.689 85.103 29.214 -75.090
330.000 4.426 85.188 29.229 -74.912
335.000 4.172 85.274 29,243 -74,732
340.000 3.928 85.362 29.258 -74,5_0
345.000 3.694 85.452 29.273 -74.364
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TABLE T-Xll INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADINGt
GEQOETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORSlT 181-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC;
350.000
355.000
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
437,627
440.000
_4S.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
$20.000
525.000
530.000
$35.000
537.424

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATITUDE LONGITUDE
IDEGREESI iOEGREES) IDEGREES| IDEGREES)

3.468 85.543 29.287 -74.176
3.252 85.636 29.301 -73.985
3.046 85.730 29.315 -73.791
2.848 85.826 29.330 -73.593
2.659 85,923 29.343 -73.393
2.479 86.022 29.357 -73.190
2.308 86.123 29.371 -72.984
2.145 86,226 29.384 -72.774
1.99t 86.330 29.398 -72.561
1.846 86.437 29.411 -72,345
1.709 86.545 29.424 -72.125
1.581 86.655 29.436 -71.902
1,460 86.767 29.449 -71.675
1.349 86.881 29.461 -71.445
1.245 B6.996 29.473 -71.211
1.150 87.116 29.485 -70,973
1.063 87.234 29.496 -70.731
0.98_ 87.356 29.507 -70.466
0.946 87.421 29.512 -70.355
0.898 87.481 29.518 -70,236
0.801 87.608 29.528 -69.983
0.710 87.738 29.538 -69,727
0.627 67.869 29.547 -69.467
0.551 68.002 29.556 -69,203
0.481 88.137 29.564 -68,936
0.419 88.274 29.572 -68,665
0.363 88.412 29,580 -68.391
0.314 88.$53 29.587 -68.112
0.272 88.696 29.593 -67,830
0.237 88.841 29.599 -67.544
0.210 88.988 29.604 -67.253
0,189 89.137 29.609 -66,959

0.175 89.288 29.612 -66.660
0.168 ...... 89.642 29.616 -66.357
0.169 89.597 29.618 -66.050
0.177 89.755 29.620 -65.738
0.191 89.916 29.620 -65.422
0.214 90.079 29.620 -65.100
0,243 90.244 29,620 -64,774
0.260 90.325 29.619 -64.615
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TABLE 7-XI! INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADINGt
GEOOETIG LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (8[-OEGREES LAUNCH AZ]MUTH)
(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATXTUDE LONGITUDE

(SEC) (DEGREES) (DEGREES) (DEGREES) (DEGREES)
537.426 0.260 90.325 29.6[9 -64.615
537.642 0.260 90,325 29.619 -64.6]3
540.000 0.225 90.4[4 29.618 -64.444
543.142 0.[82 90.523 29.616 -64.236
545,000 0.168 90.587 29.615 -64.113
545.742 0.162 90.612 29.615 -64.064
549.542 0.134 90.743 29.612 -63.811
550.000 0.131 90.759 29.612 -63.781
555.000 0.098 90.932 29.607 -63.447
560.000 0.067 91.106 29.601 -63.112
565.000 0.039 91.280 29,595 -62.775
570.000 0.012 91.456 29.587 -62.436
575.000 -0.012 91.632 29.579 -62.096
580.000 -0.033 91.808 29.569 -61.755
585.000 -0.051 91.986 29.559 -61,411
590.000 -0.067 92.164 29.547 -61.067
595.000 -0.080 92.343 29.535 -60.720
600.000 -0.091 92.523 29.521 -60.372
605.000 -0.098 92.703 29.506 -60.023
610.000 -0.102 92.884 29.490 -59.671
615.000 -0.104 93.066 29.473 -59.318
620.000 -0.103 93.249 29.455 -58,964
625.000 -0.098 93.432 29.436 -58.608
630.000 -0.091 93.616 29.415 -58,250
635.000 -0.080 93.801 29.394 -57.890
640,000 -0.067 93.987 29,371 -57.529
645,000 -0.050 94.173 29.347 -57.166
650.000 -0.030 94.361 29.322 -56,802
655.000 -0.006 94.549 29.296 -56.436
656.031 0.000 9_.58B 29.290 -56.360
656.031 0.000 94.588 29.290 -56.360
660.000 0.000 94.739 29.268 -56.068
670.000 0.000 95.117 29.209 -55.334
680.000 O.OOO 95.493 29.146 -54.601
690.000 0.000 95.869 29.079 -53,869
700.000 0.000 96.243 29.006 -53.138
710.000 0.000 96.616 28.930 -52.408
720.000 0.000 96.987 28.849 -51.679
730,000 0.001 97.357 28.764 -50.952
740.000 0.001 97.725 28.674 -50.225
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TABLE 7-XII INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARK|NG ORBIT |8[-DEGREES LAUNCH AZIMUTH}
|CONTINUED)

TIME FROM INERTIAL FLIGHI- INERTIAL GEODETIC
L|FTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEC) |DEGREES| (DEGREESI |DEGREES| (OEGREESI
740.031 0.001 97.726 28.676 -S0+223
750.000 0.001 98.091 28.580 -49.500
760.000 0.001 98.656 28.682 -48.777
770.000 0.001 98.819 28.379 -48.055
780.000 0.00l 99.180 28.273 -47.334
790.000 0.001 99.538 28.162 -66.615
800.000 0.001 99.895 28.046 -45.897
900.000 0.002 103.335 26.669 -38.819

1000.000 0.003 106.503 24.907 -31.961
1100.000 0.004 109.359 22.799 -25.286
1200.000 0.005 111.874 20.388 -18.859
1300.000 0.006 116.033 17.717 -12.650
1400.000 0.006 115.830 t4.829 -6.642
1500.000 0.007 117.266 11.765 -0.805
1600.000 0.007 118.363 8.567 4.893

700.000 O.OOB 119.066 5.274 10.488
800.000 0.008 119.439 1.923 16.020

lqO0.O00 0.009 119.463 -1.449 21.529
2000.000 0.010 119.140 -4.805 27,056
2100.000 0.011 118.466 -8.109 32.639
2200.000 0.012 117.439 -11.322 3B.320
2300.000 0.014 116.055 -14.406 44.134
2400.000 0.015 114.309 -17.321 50.115
2500.000 0.017 112,201 -20.025 56.292
2600.000 0.020 109.737 -22.475 62.686
2700,000 0.022 106.929 -24.628 69.306
2800.000 0.025 103.804 -26.460 76.!60
_onn 000 0.027 100.402 -27 874 83.197
_BVVe

3000.000 0.030 96.778 -28.895 90.413
3100.000 0.033 93.004 -29.478 9?.745
3200.000 0.035 89.163 -29.607 102.131
3300.Q00 0.037 85.340 -29.280 112.500
3400.000 0.038 81.624 -28.504 119.785
3500.000 0.039 ..... 78.091 -27.301 126.928
3600.000 0.039 74.806 -25.700 133.884
3700.000 0.038 71.818 -23.737 140.624
3800.000 0.037 69.160 -21.455 147.136
3900.000 0.035 66.851 -18.895 153.424
4000.000 0.032 64.902 -16.100 159.502
4100.000 0.029 63,313 -13.114 -194,604

+
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TABLE ?-XIl
i,

INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEAOLNGo
GEODETIC LATITUDEo AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
4200.000
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5100.000
5200.000
5300.000
5400.000
5500°000
5600.000
5700.000
5800.000
5900.000

6000.000

6100.000
6200.000
6300.000
6400.000
6500.000
6600.000
6700.000
6800.000
6900.000

7000.000
7100.000
7200.000
7300.000
7400.000
7500.000
7600.000
7700.000
7800.000
7900.000
8000.000
8100.000

INERTIAL FLIGHT-
PATH ANGLE
{DEGREES)

0.025
0.021
0.016
0.011

0.007
0.002

-0.003
-0.007
-0.011

-0.014
-0.017
-0.019
-O.02l
-0.022
-0.022
-0.022
-0.021
-O.Olq
-0.018
-0.016
-0.014
-0.012
-0.009
-0.007
-0.005
-0.003
-0.001

0.001
0.003
0.004
0.006
0.008
0.010
0.012
0.014

0.017

0.019

0.022
0.025
0.028

INERTIAL GEODETIC
HEADING LATITUDE LONGITUDE

(DEGREES) (DEGREES1 (DEGREES|
62.083 -9.977 -188.865
61.208 -6,728 -183.243
60.682 -3.406 -177.703
60.505 -0,047 -172.203
60.673 3.312 -166.704
61.188 6.635 -161.166
62,053 9.B86 -155.549
63.273 13.026 -149.814
64.850 16.016 -143o928
66.789 18.815 -137.858
69.065 21.382 -131.580
71.732 23.672 -125.078
74,708 25.644 -118,350
77.982 27.256 -111.406
81,505 28,471 -104.274
85.214 29.261 -96.999
89.031 29.603 -89.638
92.870 29.490 -82.259
96,644 28,924 -74.931

100.271 27.919 "67,717
103.680 26.502 -60.669
106.813 24.705 -53.825
109.631 22,567 -47,203
112.107 20,131 -40,807
114.227 17.440 -34.62B
115,987 14,536 -28,646
117.386 11.462 -22.832
116.427 8,257 -17,154
L19.116 4.960 -11.573
119.456 1.610 -6.052
119.448 -1.758 -0.550
119.093 -5.107 4.973
118.389 -8.400 10.557
117.332 -11.600 16,240
115.917 -14.667 22.060
114,142 -17.562 28,049
112.007 -20.243 34.236
109.516 -22.666 40.640
106.684 -24,790 47,270
103.539 -26.571 54.122
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TABLE 7-Xll INER'TIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUGEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT [81-DEGREES LAUNCH AZIMUTH)
ICONTINUEDI

TIME FROM
LIFTOFF

{SEC)
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000
9200.000
9300.000
9400.000
9500.000
9600.000
9700.000
9800.000
9900.000

IO000.O00

10100,000
10200.000
10300.000
10400.000
10500.000
10600.000
10700.000
IO800.OO0
10900.000

II000.000

III00,000

11200.000
11300.000
llAO0,O00
11500.000
11600.000
11700.000
llBO0.O00
11900.000
12000.000
1210O.000

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATITUDE LONGITUOE
IDEGREES) IDEGREES) (DEGREES) IOEGREES)

0.031 100.121 -27.971 61.175
0.034 96.488 -28.957 68.393
0.036 92.?10 -29.504 75.721
0.038 88.872 -29.598 83.097
0.040 85.060 -29.237 90.452
0.041 81.360 -28.430 97.?18
0.041 77.847 -27.199 104.838
0.041 74.587 -25,574 111.769
0.040 71.625 -23.590 118.484
0.038 68.993 -21.291 124.971
0.036 66.712 -18.717 131.234
0.032 66.788 -15.913 137.291
0.029 63.225 -12.921 -216.835
0.024 62.019 -9.780 -211o113
0.019 61.166 -6.530 -205.506
0.016 60.662 -3.210 -199.977
0.009 60.505 0.146 -196.487
0.003 60,692 3.699 -188.995

-0.002 61.226 6.815 -183.462
-0.007 62.109 10,056 -177.848
-0.011 63,346 13.185 -172.115
-0.016 64,940 16.162 -166.228
-0.019 66.893 18.967 -160.157
-0.022 69.206 21,698 -153.877
-0.024 71.863 23.771 -147.374
"0,026 74.850 25,725 -140.644
"0.027 78.|52 27.318 -i33,100
-0.027 81.661 28.516 -126,570
-0.026 85.371 29.284 -119.299
-0.025 89.186 29.608 -111.945
-0.024 93.020 29.476 -104.576
-0.022 96.786 28.893 -97.260
-0.020 100,401 27.874 -90.060
-0.017 .... 103.797 26.444 -83.028
-0.015 106.916 26.636 -76.199
-0.012 109.720 22.490 -69.592
-0.010 112.18l 20.047 -63.212
-0.007 114.288 17.351 -57o047
-0.005 116.034 14.445 "51.077
-0.002 117.421 11.369 -45.274
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TABLE P-xlI

D5-15481-1

INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LAT[TUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING OR8|T (81-DEGREES LAUNCH
(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE

(SECI (DEGREES) (DEGREES) IDEGREES)
12200.000 0.000 118.452 8.165
12300.000 0.002 119.130 4.870
12400.000 0.004 119.460 1.522
12500.000 0.007 119.444 -1.843

12600.000 0.009 119.080 -5.187
12700.000 0.011 118.369 -8.475
12800.000 0.014 117.305 -11.669
12900.000 0.016 115.884 -14,129
13000.000 0.019 114.103 -17.617

13100.000 0.022 111.963 -20.290
13200.000 0.025 109.469 -22.706
13300.000 0.028 106.635 -24.822
13400.000 0.031 103.489 -26.595
13_00.000 0°034 100.071 -27.988
13600.000 0.037 96.439 -28.967
13700.000 0.039 92.665 -29.508
13800.000 0.041 88.83l -29.597
13900.000 0.043 85.024 -29.232
14000.000 0.044 81.330 -28.422
16100.000 0.044 77.824 -27.189
14200.000 0.043 74.569 -25.563
14300.000 0.062 71.612 -23.580
14400.000 0.040 68.985 -21.283
14500.000 0.037 66.707 -18.712
14600.000 0.033 66.787 -15.911
14700.000 0.029 63.226 -12.922
14800.000 0.024 62,02! =9.785
I_900.000 0.019 61.168 -6.540
15000.000 0.013 60.666 -3.224
15100.000 0.007 60.505 0.127
15200.000 0.002 60.690 3.476
15300.000 -0.004 61.220 6.788
15400.000 -0.010 62,099 10.026
15500.000 -0.015 63.331 13.152

15600.000 -0.019 64.919 16.128
15700.000 -0.023 66.865 18.912
15800.000 -0.026 69.169 21.463
15900.000 -0.029 71.820 23.738
16000.000 -0.030 76.798 25.695
16100.000 -0.031 78.072 27.293

7-113

q

AZ IMUTH ) ;!

i

4

¢

LONGITUDE _

IDEGREES) '
'l

-39.605

-34.033 z,
-2e.519 ':
-23.0?4

-17.506
-11.927 _'

-6.247 ._,

-0.431 "_
5.556 ;

11.739
18.140
24. 766 ;,

31.613

38.660 '
45o871 : :'
53. 191 ; '
60. 558 "
6 7. 903 ,

t

75. 159 _

82.269 i'
89.109
95. 894 '

102.371 "_,
108.626
114.674

-239.460 '
-233.745 ,"
-228,146
-222.625 ;"
-217.142
- 211.6'J8 ,
-206. 132
-200.527 _r_
-194.803
-188.9;_5 :
-182.865
-176.596
-170. 104 ;
-163.386
-156.454 ,

a_

,t

•)

4
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TABLE ?-Xll INERTIAL FLIGHT-PATH_ANGLE, INERTIAL HEADINGt
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT {8L-DEGREES LAUNCH AZIMUTH]
(CONTINUED}

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEC} (DEGREES) /DEGREES} (OEGREES} (DEGREES)
16200.000 -0.03l 81.592 28.495 -149.336
16300.000 -0.031 85.296 29.2?3 -142.075
16400.000 -0.030 89.105 29.605 -136.T31
16500.000 -0.028 92.936 29.486 -127.3T0
16550.000 -0.027 94.831 29.254 -123.706
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TABLE 7-Xlll COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
IB[-DEGREES LAUNCH AZIMUTH)

TIME FROM

LIFTOFF

¢SEC)

0.000

5.000

lO.O00

12.000

15.000

20.000
25.000
30.000
35.000
40.000
45.000

50.000
55.000

60.000
65.000
70.000
75.000
80.000
82.000
85.000
90.000
95.000

100.000
105.000
110.000
115.000
120.000
L25.000
130.000
135.000
140.000
145.000
147.329
150.000
155.000

159.329
159.329
1.59.459
160.000
163.759

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL

PITCH PITCH YAW YAW ROLL ROLL
IDEG) (DEG) IDEG) IDEG) IDEG| IDEG)
-0.00 O.00 0.00 -0.00 -9.00 -q. o0
-O.OO -0.00 0.00 O.O0 -9,00 -q. O0
-0.O0 0.00 0.O0 -0.00 -q.00 -9.00
-0.03 0.00 0.00 -0.00 -8°00 -q°O0
-0.45 -0.12 0.00 -0.00 -5.00 -5.31
-1.09 -0.86 0.00 -0.00 0o00 -0.58
-2.18 -1.79 O.O0 -0.01 O.O0 -0,31
-3.68 -3.21 0.00 -O.OO O,O0 -0.0?
-5.61 -5.04 0.00 O.O0 0,00 -O.OI

-8.01 -7.35 0.00 0.0O 0,00 -0°00
-10.81 -10.I0 0.00 0.00 0,00 -0.00
-13.95 -13.22 0.00 0.00 0.00 -0.00
-17.35 -16.61 0.00 0.00 0°00 -0,00
-20.92 -20.20 0.00 0.00 0.00 -0,00
-24.53 -23.88 0.00 -0.00 0,00 0,00
-28.15 -27.53 0°00 -O.OO O,O0 O.O0
-31.71 -31.12 O.O0 0.01 0,00 -0.00

-35.16 -34.60 0.00 0.01 0,00 -0.00
-36.50 -35.96 0.00 0.01 0,00 -0,00
-38.45 -37.94 O°O0 0.01 0,00 -0.00
-41.5? -41.II 0.00 0.00 0,00 -0,00
-46.53 -44.13 0.00 -0.00 0.00 -0.00
-47.32 -46.99 0.00 -0,00 0,00 0,00
-49.94 -50.02 0.00 -O.O0 0,00 -0°00
-52.61 -52.51 O,OO -0.00 0°00 -0.00
-54,66 -54.54 0.00 -0.00 0.00 -0,00
-56,71 -56.49 0.00 -0.00 0.00 0,00
-58.58 -58.37 0.00 -0.00 0_00 0=00
-60.31 -60.10 0.00 -0.00 0,00 0,00
-61.8q -61.70 0.00 -O,00 0,00 0.00
-63,36 -63.16 0.00 -0.00 O,O0 0°00
-64.67 -64.51 O.O0 -0.00 0.00 0,00
-65.26 -65.10 O.O0 -0.00 0,00 -0.00
-65.q0 .... 65.75 0,00 -O.OO 0.00 -0.00
-66.59 -66.84 0.00 -0.00 0.00 0°00
-66.59 -66.90 0.00 O.O0 0°00 0.00
-66.59 -66.90 0.00 0.00 0.00 O, OO
-66.59 -66.90 0.00 O.O0 0.00 O.O0
-66.59 -66.87 0.00 -0.00 0.00 0,00
-66.59 -66.55 0.00 -0.00 0.00 0.00
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TABLE 7-Xili

I,

COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - LIFTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LiFTOFF

¢SEC}
165.000
165.859
170.000
[75.000
lBO.O00
185.000
189.559
Igo.o00
194.55g

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

COMMANDED ACTUAL COMMANDEO ACTUAL COMMANDED ACTUAL
PITCH PITCH YAN YAW ROLL ROLL
IDEG) IDEGI IDEG) (DEG) IDEG) IDEG)

-66.59 -66.48 0.00 -0.00 0.00 0.00
-66.59 -66.47 0.00 -0.00 0.00 0.00
-66,59 -66.57 0.00 -O.OO 0.00 0.00
-66.59 -66.57 0.00 -0.00 O.O0 0.00
-66.59 -66.58 0.00 -0.00 0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00 0.00

-66.59 -66.5q O.NO -0.00 0.00 0.00
-66.59 -66.59 0.00 -0.00 0o00 0.00
-66.59 -66.59 0.00 -0.00 0.00 -0.00
-66.59 -66.59 0.00 -0.00 0.00 -0.00
-65.59 -66.59 0.00 -0,00 O.OO 0.00
-62.$8 -62.57 0.00 0.00 0.00 0.00
-62.ql -62.66 0.00 0.00 0.00 -0.00
-63.43 -63.27 0.00 0.00 0.00 -0.00
-63.95 -63.77 0.00 0.00 0,00 -0,00
-64.50 -64.31 -0.00 -0.00 0.00 -0,00
-65.04 -64.86 -0.00 -O.OO 0.00 0.00
-65.57 -65.39 -0.00 -0.00 0.00 0.00

-66.10 -65,92 -0.00 -0.00 0.00 0.00
-66.63 -66.45 -0.00 -0.00 0.00 0.00
-67.|6 -66.98 -0.00 -0.00 0.00 0.00
-67.6q -67.51 -0.00 -0.00 0.00 0,00
-68.22 -68.04 -0.00 -0.00 0.00 0,00
-68.T6 -68.58 -0.01 -0,00 0.00 0.00
-69.2q -69.11 -O,Ol -0,01 0,00 0.00
-69.83 -69.65 -0.01 -0.0| 0.00 0.00
-70.36 -70.18 -0,01 -0.01 0.00 0.00
-70.90 -10.72 -0.01 -0.01 0.00 0.00
-71.44 -71.26 -0.01 -0.01 0.00 0.00
-Tl.qB -71.80 -0.01 -0.01 0.00 0.00
-72.53 -72.34 -0.01 -O.Ol 0,00 0.00
-73.01 -72.89 -0.01 -0.01 0.00 0.00
-73.61 -?3.43 -0.01 -0.01 0.00 O.O0
-74.t6 -73.98 -0.01 -0.01 O.O0 0.00
-74.71 -76.52 -O.Ot -0.01 0.00 0.00
-75.26 -75.07 -O.Ol -0.01 0.00 0.00
-75.81 -75.62 -0.01 -0.01 0.00 0.00
-76.36 -76.L7 -0.01 -0.01 0.00 0.00
-76.91 -76.72 -0,01 -0.01 0.00 0.00
-77.46 -77.27 -0.01 -0,01 0.00 0,00
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TABLE 7-Xlll COMMANDED AND ACTUAL VEHICLE ATTITUOE

ANGLES - LIFTOFF THROUGH PARKING ORBIT

(B[-DEGREES LAUNCH AZIMUTH)
(CONTINUEDI

TIME FROM COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED
LIFTOFF PITCH PITCH YAW YAH ROLL

ISEC) (DEG) {DEG) {DEG) (DEG) [DEG)
350,000 -78.0[ -77.82 -0.01 -0.01 0,00
355.000 -78.57 -78.38 -0.01 -0.01 0.00
360.000 -79.12 -78.93 -0,01 -O.Ol 0.00
365.000 -79.67 -79.49 -O.Ol -0,01 0.00
370.000 -80.23 -80.04 -0.01 -0.01 0.00
375.000 -80.78 -B0.60 -0.01 -0.01 0.00
380.000 -81.34 -81.15 -0.01 -0.01 0.00
385.000 -81.89 -81.71 -0.01 -0.01 0.00
390.000 -82.45 -B2,26 -0.01 -0.01 0.00
395.000 -83,00 -82.82 -0,01 -0.01 0.00
600.000 -83.56 -83.37 -0.01 -0.01 0.00
405.000 -86.11 -83.93 -0.01 -0.01 0,00
610.000 -84,67 -86,68 -0.01 -O.Oi 0o00
415.000 -85.22 -85.04 -0.01 -O.Ot 0.00
420.000 -85.78 -85.59 -0.01 -0.01 0,00
425.000 -86,33 -86.L4 -O.Ol -O.OL 0.00
430.000 -86.88 -86.69 -0.01 -O.OL 0.00
435.000 -87.43 -87.25 -0.01 -0.01 0,00
437.627 -87.72 -87.54 -0.01 -0.01 0.00
660.000 -87.98 -87.80 -0.01 -O.OI 0.00
445.000 -88.53 -88.35 -0.01 -0.01 0.00
450.000 -89.08 -88.90 -O.Ol -0.01 0.00
655.000 -89.62 -89.66 -O.Ol -0.01 0.00
660.000 -90.17 -89.98 -0.0| -0.01 0.00
465.000 -90.71 -90.53 -0.0| -O,Ol 0.00
670.000 -9[.26 -91.06 -0.00 -0.01 0.00
475.000 -9[.78 -91.60 -0.00 -0.00 0.00
480.000 -92.31 -92.13 -0.00 -0.00 0.00
685.000 -92.86 -92.67 -0.00 -0.00 0.00
690.000 -93.37 -93.19 -0.00 -0.00 0.00
495.000 -93.90 -93.72 -0.00 -0.00 0.00
500.000 -94.42 -94.24 -0.00 -0.00 0.00
505.000 -96.96_ -96.76 0.00 0.00 0.00
510.000 -95.45 -95.28 0.00 0.00 0.00
515.000 -95.97 -95.80 0.00 0.00 0.00
520.000 -96.48 -96.31 0.00 0.00 0.00
525.000 -97.00 -96.82 0.00 0.00 0.00
530.000 -97.5t -97.34 0.00 0.00 0.00
535.000 -98.03 -97.85 -0.00 0.00 0.00
537.626 -98.29 -98.L[ -0.00 -0.00 0.00

ACTUAL
ROLL

[DEG)
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
0o00
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 7-Xll I COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
537.424
537.442
540.000
543.142
565.000
545.742
569.562

550.000
555.000
560.000
565.000
570.000
575.000

580.000
585.000
590.000

595.000

600.000
605.000
610.000
615.000
620.000
625.000
630.000
635.000
640.000
645.000
6_u.uuu
655.000
656.031
656.031
660.000
670.000
680.000
690.000
700.000
710.000

720.000
730.000
740.000

COMMANDED
PITCH
(DEG)

-9B.29
-98.29
-98.17
-98.17
-98.95
-99.01

-99.37

-99.41
-99.93

-I00.45

-100.99

-I01.53

-I01.99

-102.44
-102.8q
-103.32
-103.76
-104.18
-I04.60

-105.01

-I05.41

-105.80
-106.19
-106.56
-106.93
-107.28
-107.59
-i07.94

-107.81

-107.81

-107.7B
-III.89

-114.53
-I15.21

-I15.89

-116.58
-117.26
-117.94
-118.62
-119.30

ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
PITCH YAM YAW ROLL ROLL
(DEG) (OEG) (OEG) (DEG) (DEG)

-98.11 -0.00 -0.00 0.00 0.00

-98.11 -0.00 -0.00 O.O0 0.00

-98.35 -0.00 -0.00 O.O0 -0.00
-98.48 -0.00 -0.00 0.00 0.00
-98.51 -O.O1 -0.00 0.00 0.00
-98,73 -0.01 -0.01 0.00 -0.00
-99.30 -0.01 -0.01 0.00 -0.00

-99.33 -0.01 -0.01 0.00 -0.00
-99.80 -0.01 -0.01 0.00 -0.00

-100.32 -0.01 -0.01 0.00 -0.00
-lO0.B6 -0.01 -0.01 0.00 -0.00
-101.42 -0.01 -0.01 0.00 -0.00

-101.87 -0.01 -0.01 0.00 -0.00

-102.34 -O.O1 -O.O1 0.00 -0.00

-102.78 -0.01 -0.01 0.00 -0.00
-103.22 -0.01 -0.01 0.00 -0.00
-103.65 -0.01 -0.01 0.00 -0.00

-104.08 -0.01 -0.01 0.00 -0.00
-104.50 -0.00 -0.01 0.00 -0.00
-106.91 -0.00 -0.00 0.00 -0.00
-105.31 0.01 0.00 0.00 -0.00
-I05.71 O.Ol 0.01 0.00 -0.00

-106.10 0.02 0.02 0.00 -0.00
-106.68 0.04 0.03 0.00 -0.00
-106.B5 0.05 0.05 0.00 -0,00
-107,20 0.08 0.07 0.00 0.00
-I07.54 0.11 0.I0 0.00 0.00

-i08.06 0.26 0.32 _.vvn_n n....nn
-107.75 0.17 0.16 0.00 0.00

-107.77 0.17 0.15 0.00 0.00
-107.78 0.32 0.32 -0.00 -0.00
-111.89 0.29 0.29 -0.00 -0.00
-114.53 0.27 0.27 -0.00 -0.00
-115.21 0.26 0.26 -0.00 -0.00
-115.B9 0.26 0.26 -0.00 -0.00
-I16.58 0.26 0.26 -0.00 -0.00
-117.26 0.25 0.25 -0.00 -0.00
-I17.96 0.25 0.25 -0.00 -0.00
-118.62 0.26 0.26 -0.00 -0.00

-119.30 0.26 0.24 -0.00 -0.00
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TABLE 7-Xlll COMMANOED AND ACTUAL VEHICLE ATTITUCE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
LIFTOFF PITCH PITCH YAW YAH ROLL ROLL

(SEC) (DEG} (DEG) (DEG) (DEG) (DEG) (DEGI
740.031 -119.30 -119.30 0.24 0.24 -0.00 -0.00
750.000 -119.98 -119.98 0.23 0.23 -0.00 -0o00
760.000 -120.66 -120,66 0.23 0.23 -0.00 -0.00
770.000 -121.34 -121.34 0.22 0.22 -0.00 -0.00
780.000 -122.02 -122.02 0.22 0.22 -0.00 -0.00
790.000 -122.70 -122.70 0.21 0.21 -0.00 -0.00
800.000 -123.38 -123.38 0.21 0.21 -0.00 -0.00
900.000 -130.18 -130.18 0.15 0.15 -0,00 -0.00

1000.000 -136.99 -136.9q 0.10 O.lO -0.00 -0.00
1100.000 -143.79 -143.79 0.04 0.04 -0.00 -0.00
1200.000 -150.60 -150.60 -0.02 -0.02 -0.00 -0.00
1300.000 -157.40 -157.40 -0.08 -0.08 -0.00 *0.00
1400.000 -164.21 -164.21 -0.13 -0.13 -0.00 -0.00

1500.000 -171.02 -171.02 -O.lq -0.19 -0.00 -0.00

1600.000 -177.82 -177.82 -0.25 -0.25 -0.00 -0.00
1700.000 175.37 175.37 -0.30 -0.30 -0.00 -0,00
1800.000 168.56 168.56 -0.35 -0.35 -0.00 -0.00
lgO0.O00 161.76 16L.76 -0.40 -0.40 -0.00 -0.00
2000.000 154.95 154.95 -0.44 -0.44 -0.00 -0.00
2100.000 148.14 148.14 -0.48 -0.48 -0.00 -0.00
2200.000 141.34 141.34 -0.51 -0.51 -0.00 -0.00
2300.000 134.53 134.53 -0.53 -0.53 -0.00 -0.00
2400.000 127.73 127.73 -0.55 -0.55 -0.00 -0.00
2500.000 120.93 120.93 -0.56 -0,56 -0.00 -0.00
2600.000 114.12 114.12 -0.57 -0.57 -0.00 -0.00
2700.000 107.32 107.32 -0.56 -0.56 -0.00 -0.00
2800.000 100.52 100.52 -0.55 -0.55 -0.00 -0.00
2900.000 93.72 93.72 -0.53 -0,53 -0.00 -0.00
3000.000 86.92 86.92 -0.51 -0.51 -0.00 -0.00
3100.000 80.13 80.13 -0.48 -0.48 -0.00 -0.00
3200,000 73.33 73.33 -0.44 -0.44 -0,00 -0.00
3300.000 66.53 66.53 -o,3q -0,39 -0.00 -0.00
3400.000 59.74 59.74 -0.34 -0.34 43.97 43.97
3500.000 52.94 52.94 -0.29 -0.29 143.97 143.97
3600.000 26.15 26.15 -0.01 -0.01 180.00 180.00
3700.000 19.35 19.35 0.05 0.05 180.00 180,00

3800.000 12.56 12.56 0.12 0.12 lgO.O0 180.00
3900.000 5.76 5.76 0_19 0,19 180.00 180.00
4000.000 -1.03 -1.03 0.25 0.25 180.00 180.00
4100.000 -7.83 -7.83 0.32 0.32 180.00 180.00
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TABLE 7-XIII COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZIMUTH)
{CONTINUED)

TIME FROM
LIFTOFF

ISEC!
4200.000
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000

5100.000

5200.000
5300.000
5400.000
5500.000
5600.000
,700o000

_0.000
5900.000

6000.000
6100.000
6200.000
6300.000
6400.000
6500.000
6600.000
6700.000
6800.000
6900.000
7000.000
7100.000
7200.000
7300.000
7400.000
7500.000
7600.000
7700.000
7800.000
7900.000
8000.000
8100.000

COMMANDED ACTUAL COMMANOEO ACTUAL COMMANDED
PITCH PITCH YAW YAW ROLL
(OEG) IDEG) (OEG) (OEG) (DEG)

-14.62 -14.62 0.38 0.38 180.00
-21.42 -21.42 0.43 0.43 180.00
-28.22 -28.22 0.48 0.48 180.00
-35.01 -35.01 0.53 0.53 180.00
-41.81 -41.81 0.56 0.56 180.00

-48.60 -48.60 0.60 0.60 180.00
-55.60 -55.40 0.62 0.62 180.00
-62.19 -62.19 0.63 0.63 180.00
-68.99 -68.99 0.64 0.64 180.00
-75,T8 -75.78 0.64 0.64 180.00
-82.57 -82.57 0.63 0.63 180.00
-89.37 -89.37 0.61 0.61 180.00
-96.16 -96.16 0.59 0.59 180.00

-102.95 -102.95 0.55 0.55 180.00
-I09.74 -I09.74 0.51 0.51 180.00
-116.53 -116.53 0.46 0.46 180.00
-123.33 -123.33 0.41 0.41 180.00

-110.12 -110.12 0.53 0.53 156.03

-116.91 -116.91 0.48 0.48 56.03
-123.70 -123.70 0.43 0.43 -0.00
-130.50 -130.50 0.36 0.36 -0.00
-137.29 -137.29 0.30 0.30 -0°00
-144.08 -144.08 0.22 0.22 -0.00
-150.88 -150.88 0.15 0.L5 -0.00
-157.67 -157.67 0.07 0.07 -0.00
-164.47 -164.67 -0,02 -0.02 '0o00
-171.27 -171.27 -0.10 -0.I0 -0.00
-178.06 -178.06 -0.18 -0.18 -0.00
175.14 175.14 -0.26 -0.26 -0.00

168.34 168.34 -0.34 -0.34 -0.00
161.55 161.55 -0.41 -0.41 -0.00

154.75 154.75 -0.48 -0.48 -0.00
147.95 147.95 -0.55 -0.55 -0.00
141.16 141.16 -0.60 -0.60 -0.00

134.36 134.36 -0.65 -0.65 -0.00
127.57 127.57 -0.69 -0.69 -0.00
120.77 120.77 -0.73 -0.73 -0.00
113.98 113.98 -0.75 -0.75 -0.00
107.18 107.18 -0.76 -0.76 -0.00
100.39 100.39 -0.76 -0.76 -0.00

7-120

ACTUAL
ROLL

(OEG)
180.00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
IBO.O0
180.00
180.00
180.00
180.00
180.00
180.00
180.00

180.00
156,03

56.03
-0.00
-0.00
-0o00
-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 7-XIIl COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - L|FTOFF THROUGH PARKING ORBIT
(81-DEGREES LAUNCH AZIMUTH|
ICONTINUED)

IME FROM
LIFTOFF

(SECI
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000

g200oO00
9300.000
9400.000

gSO0.O00
9600.000
9700.000
9800.000
9900.000

10000.000
I0100.000

10200.000

10300.000
10400.000

I0500.000

I0600.000

10700o000

10800.000
10900.000

llO00.O00

lllO0oO00

ll200.O00

I1300.000

11400.000

ll500.O00

I1600.000

I1700.000

11800.000

I1900.000

12000.000
12100.000

COMMANDED
PITCH
(DEG)
93.60
86.81
80.02
73.23
66.45
59.66
52.87
66.09
39.30
32.51
25.73
18.94
12.16

5.37
-1.41

-B.20
-16.99
-21.77

-28.56
-35,34
-62.13
-48.91
-55.70
-62.48
-69,27
-76,05
-82.84
-89,62
-96.61

-I03.19

-109.97
-116,76
-123.54
-130.33
-137.11
-143.q0
-150,69
-157,67
-164.26
-171.05

ACTUAL COMMANDED ACTUAL
PITCH YAH YAw
(OEGI IDEGI IDEG)
93.60 -0,76 -0.76
86.81 -0.?6 -0.74
80,02 -0o71 -0,71
73,23 -0.67 -0.67
66,45 -0.63 -0,63
59.66 -0.57 -0.57
52,87 -0.51 -0,51
46,09 -0.43 -0,43
39.30 -0.36 -0.36
32.51 -0.27 -0,27
25.73 -0.18 -0.18
18.94 °0.09 -0,09
12.16 0.00 0,00

5,37 0.10 0.I0

-1.41 0.19 0.19

-8.20 0.29 0.29
-16.99 0.38 0.36
-21.77 0.66 0.46
-28.56 0.54 0.54
-35.34 0.62 0,62
-42,13 0,68 0.68
-48.91 0.74 0.76
-55.70 0.79 0,79
-62,48 0,83 0,83
-69.27 0,85 0,85
-76.05 0.87 0.87
-82,84 0.87 0.87
-89.62 0.86 0.86
-96.41 0.84 0.84

-103.19 0.81 0,81
-109.97 0.77 0,77
-116.76 0.72 0.72
-123.54 0,65 0.65
-130.33 0.58 0.58
-137,11 0.50 O.SO
-143.90 0,41 0,41
-150.69 0.31 0.31
-157.47 0,21 0.21
-164,26 0.II 0.II

-171.05 -0.00 -0,00

COMMANDED
ROLL
(DEC)
-0.00
-0,00
-0.00
-0.00
-0.00
-0.00
-0.00
-0o00
-0.00
-0,00
-0o00
-0.00
-0.00
-0,00
-0,00
"0.00
-0,00
-0.00
-0.00
"0,00
-0.00
-0.00
-0.00
"0.00
-0.00
"0,00
"0.00
"0.00
-0.00
-0.00
-0,00
-0,00
-0.00
-0.00
-0.00
-0.00
"0.00
-0,00
"0.00
-0.00

ACTUAL
ROLL

IDEG)
-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
"0o00
"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 7*XIII COMHANDED AND ACTUAL VEHICLE ALTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(BI-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TINE FROM COHMANDED ACTUAL COHHANDEO ACTUAL COMHANDED ACTUAL
LIFTOFF PITCH PITCH YAW YA_ ROLL ROLL

(SECI (DEGI (DEGI (OEGI (OEG) (OEGI (OEGI
12200.000 -171.84 -177,84 -0.11 -0.11 -0.00 -0.00

12300.000 175.37 175.37 -0.22 -0.22 -0.00 -0.00
12400.000 168.58 168.58 -0.32 -0.32 -0.00 -0.00
12500.000 161.79 161.79 -0.62 -0.62 -0.00 -0.00
12600.000 155.00 155.00 -0.52 -0.52 -0.00 -0.00
lZTO0.O00 148.22 148.22 -0.61 -0.61 -0.00 -0.00
12800.000 141.43 141.43 -0.70 -0.70 -0.00 -0.00
12900.000 134.64 134.64 -0.77 -0.77 -0.00 -0.00
13000.000 127.85 127.85 -0.84 -0.84 -0.00 -0°00
13100.000 121.06 121.06 -0.89 -0.89 -0.00 -0.00

13200.000 114.28 114.28 -0.93 -0.93 -0.00 -0.00

13300.000 I07.49 107.69 -0.96 -0.96 -0.00 -0.00

13400.000 100.71 I00.71 -0.98 -0.98 -0.00 -0.00
13500.000 93.93 93.93 -0.98 -0.98 -0.00 -0.00
13600.000 87.14 87.14 -0.97 -0.97 -0.00 -0.00

e13700.000 80.36 -0.95 -0.95 -0.00 -0.0080.36
13800.000 73.58 73.58 -0.91 -0.91 -0.00 -0.00
13900.000 66.80 66.80 -0.86 -0.86 -0.00 -0.00
14000.000 60.02 60.02 -0.80 -0.80 -0.00 -0.00
14100.000 53.24 53.24 -0.73 -0.73 -0.00 -0.00
14200.000 46.46 46.46 -0.64 -0.64 -0.00 -0.00
14300.000 39.69 39.69 -0.55 -0.55 -0.00 -0.00
14400.000 32.91 32.91 -0.45 -0.45 -0.00 -0.00
14500.000 26.13 26.13 -0.34 -0.34 -0.00 -0.00
14600.000 19.35 19.35 -0.23 -0.23 -0.00 -0.00
14700.000 12.58 12.58 -0.11 -0.11 -0.00 -0.00
14800.000 5.80 5.B0 0.01 0.01 -0.00 -0.00
14900.000 -0.98 -0.98 0.13 0.13 -0.00 -0.00
15000.000 -7.76 -7.76 0.25 0.Z5 -0.00 -0.00
15100.000 -14.53 -14.53 0.37 0.37 -0.00 -0.00
15200.000 -21.31 -21.31 0.48 0.48 -0.00 -0.00
15300.000 -28.09 -28.09 0.59 0.59 -0.00 -0.00
15400.000 -34.8T -34.87 0.69 0.69 -0.00 -0.00
15500.000 -41.64 -41.64 0.79 0.79 -0.00 -0.00
15600.000 °48.42 -48.42 0.87 0.87 -0.00 -0.00
15700.000 -55.20 -55.20 0.94 0.94 -0.00 -0.00
15800.000 -61.97 -61.97 1.00 1.00 -0.00 -0.00
15900.000 -68.75 -68.75 1.04 1.04 -0.00 -0.00

16000.000 -75.53 -75.53 1.07 1.07 -0.00 -0.00
16100.000 -82.31 -82.31 1.09 1.09 -0.00 -0.00
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TABLE 7-Xlll COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(BI-OEGREES LAUNCH AZIMUTH}
(CONTINUEO|

TIME FROM
LIFTOFF

{SEG|
16200.000
16300,000
16400.000
16500.000
16550.000

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
PITCH PITCH YAM YAW ROLL ROLL
(DEG| (DEG! (OEG) (DEGI (OEGI (OEG|

-89.08 -89.08 1.09 1.09 -0.00 -0.00
-95.86 -95.86 1.08 1,08 -0.00 -0°00

-102.66 -102.6A 1o05 1.05 -0.00 -0.00
-109.61 -I09.41 1.01 I.Ol -0°00 -0.00
-112.80 -IIZ,80 0.98 0.98 -0.00 -0.00
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TABLE 7-XIV MACH NUMBERt RELATIVE FLIGHt-PATH
ANGLEr ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT 181-OEGREES LAUNCH AZIMUTH)

TIME FROM
L|FTOFF

(SEC!
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
7O.O0O
75.000
80.000
B2.000
85.000
90.000
95.000

100.000
105.000
II0.000

I15.000

120.000
125.000

130.000
135.000
140.000

145.000

147.329
150.000
155.000
159.329
159.329

159.459
160.000
163.759

MACH RELATIVE FLIGHT- ANGLE OF
NUMBER PATH ANGLE ATTACK

(DEGREES) (DEGREES)
0.00 0.000 0.00
0.03 89.830 0.03
0.06 89.794 0.09
0.08 89.777 0. II

0.10 89.750 0.25
0.15 89.566 0.43
0.20 88.547 0.29
0.25 87.056 0.19
0.32 85.090 0.06
0.39 82.711 0.08
0.47 79.928 0.11

0.57 76.810 0.14

0.68 73.437 0.14
0.80 69.891 0.11
0.94 66.252 O. lO

1.11 62.606 0.12
1.30 59.019 0.16
1.53 55.547 0.16
1.63 54.201 0.16

1.78 52.234 0.17
2.05 49.107 0.16
2.30 46.175 0.10
2.55 43.434 0.03
2.83 40.858 0.39
3.14 38.434 0.41
3.46 36.235 0.18
3.79 34.249 0-09
4.14 32.438 0.09
4.50 30.786 0.10
4.88 29.28l 0.12
5.31 27.913 0.13
5.87 26.670 0,14
6.19 26.132 0.15

6.51 25.544 0.16
7.18 24.506 0,11
7.86 23.704 0.14
7.86 23.704 0.74
7.87 23.680 0.77
7.89 23.582 0.90
8.05 22.895 2.00

NORMAL
FORCE ANGLE

IDEGREES)
O.

89.
90.
90.
91.
87.
84.
78.
41.

-55.
-68.
-73.
-74.
-73.
-73.
-76.
-78.
-80.
-81.
-83.
-85.
-87.
-83.

90.
90.
9[.

96.
97.
98.
98.
99.
99.

100.
107.
-93.
-93,
-93.
-92.
-91.
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TABLE 7-XlV MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (BI-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROH
LIFTOFF

(SEC)
165.000
165.859
170.000
IT5.000

180.000
185.000

189.559
190.000

194.559
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
_U.UUU

285.000
290.00O
295.000
300.000
305.000
310.000
315.000
320.000
325.000
330.000
335.000
340.000
345.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES) (DEGREES)
8,13 22.675 2.32 -91.
8.18 22.523 2.49 -91.
B.46 21.802 3.22 -91.
8.80 20.950 4.18 -91.
9.14 20.121 5.13 -91.
9.Z3 19.316 6.05 -91.
9.21 18.598 6.87 -91.
9.20 18.530 6.95 -91.
9.03 17.836 7.76 -91.
9.01 17.770 7.83 -91,
8,86 17.035 8.69 -91.
8.60 16.345 13.54 -qo.
8.37 15.732 14.18 -90.
8.15 15.126 14.32 -qo.
7.76 14.530 16.56 -90.
7.45 13.951 14.72 -90.
7.16 13.385 14.87 -90.
6.70 12.833 15.02 -90.
6.35 12.296 15.17 -91.
6.07 11.773 15.30 -91.
5.85 11,263 15,62 -91,
5.67 10.768 15.53 -ql.
5.52 10.287 15.63 -91.
5.40 9.820 15.71 -91.
5.30 9.366 15.78 -91,
5.22 8.926 15.84 -q|.
5.i5 8.499 15.88 -91.
5.10 8.086 15.91 -91.
5.08 7.686 15.93 -91.
5.07 7.298 15.93 -91.
5.07 6.926 15.93 -91.
5.07 6.562 15.91 -91.

5.08 6.213 15.88 -91.
5.11 5.876 15.84 -ql.
5.14 5.551 15.78 -91,
5.18 5.238 15.72 -91-
5.22 4.937 15.65 -91.
5.26 4.667 15.56 -91,
5.31 4.369 15.67 "91.
5.36 4.102 15.37 -91.
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TABLE 7-XIV HACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - L[FTOFF THROUGH
PARKING ORBIT 181-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE

(SEC) (DEGREES) (DEGREES) IOEGREES)
350.000 5.42 3.846 15.25 -91.
355.000 5.48 3.602 15.13 -91,
360.000 5.5S 3.368 15.00 -91.
365.000 5°6| 3.145 16.86 -91.
370.000 5.68 2.932 16.71 -91.
375.000 5.75 2.730 14.55 -91.
380.000 5.82 2.538 14.39 -91.
385.000 5.90 2.356 14,22 -91.
390.000 5.98 2.184 16.04 -q1.
395,000 6.05 2.022 13.85 -91.
600.000 6.16 1.869 13.66 -91.
405.000 6.22 1.727 13.46 -91.

410.000 6.31 1.593 13.26 -91.

415.000 6.40 1.470 13.05 -91.
420.000 6.69 1.355 12.83 -91.
425.000 6.58 1.250 12.61 -91.
430.000 6.68 1.154 12.38 -91.
435.000 6.78 1.067 12.15 -91.
437.627 6.83 1.025 12.03 -92.
440.000 6.87 0.972 11.93 -92.
445.000 6.95 0.866 11.72 -92.
450.000 7.04 0.768 11.52 -92,
455.000 7.13 0.677 11.31 -92.
460.000 7.22 0,596 11.09 -92.
465.000 7.31 0.519 10.88 -92.
470.000 7.41 0.451 10.66 -92.
475.000 7.51 0.390 10.45 -92.
480.000 7.61 0.337 10.23 -92.
485.000 7.71 0.292 10.00 -92,
490.000 7.82 0.255 9.78 -92.
495.000 7.92 0.225 9.56 -92.
500.000 8.03 0.202 9.33 -92,
505.000 8.15 0.187 9.11 -92.
510.000 8.26 0.180 8.88 -92.
515.000 8.38 0.180 8.65 -92.
520.000 8.50 0.188 8.41 -q3.
525.000 8.63 0.206 8.18 -93.
530.000 8.75 0.227 7,94 -93,
535.000 8.88 0.258 7.70 -93,
537.426 8.95 0.276 7_57 -93,
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TABLE 7-XIV MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (8[-DEGREES LAUNCH AZIMUTH)
(CONTINUEO)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMflER PATH ANGLE ATTACK FORCE ANGLE

[SEC) [DEGREES) [DEGREES) [DEGREES)
537.k26 8.95 0,276 7.57 -93,
537,462 8.95 0.276 7.57 -93*
540.000 8.95 0.239 7.52 -93,
563.142 8.95 0.196 7.63 -93.
545.000 8.96 0.178 7.73 -93.
545.742 8.97 0o172 7.57 -93.
549.562 9.00 0.163 7.26 -93.
550.000 9.00 0.139 7,26 -93.

555.000 9.06 0.104 7.13 -93,
560.000 9.09 0.071 6,96 -94,

565.000 9.13 0.061 6.77 -96.
570.000 9.17 0.013 6.54 -94.

575.000 9.22 -0.012 6.43 -94.
580.000 9.26 -0.035 6.31 -94.
585.000 9.31 -0.055 6.20 -96.
590.000 9.36 -0.071 6o10 -94.
595.000 9.40 -0,085 6.00 -96.
600.000 9,65 -0.096 5.91 -95,
605.000 9.50 -0.104 5.82 -95.
610.000 9.55 -0.109 5.76 "95.
615.000 9.59 -0.110 5.67 -95,
620.000 9.64 -0.109 5.60 -95.
625.000 9.69 -0.106 5.53 -95.
630.000 9.76 -0.096 5.67 -95.
635.000 9.79 -0.085 5.62 -95.
640.000 9.85 -0.071 5.39 -95.
645.000 9.90 -0.053 5.37 -94.
650.000 9.95 -0.031 5.17 -92.
655.000 10.00 -0,006 5,78 -94.

656.031 I0.01 0.000 5.82 -94.
656.031 10.01 0.000 5.81 -92.
660.000 10.01_ 0.000 1.98 -97,
670,000 lO,Ol 0.000 0.29 -180.
680.000 I0.01 0.000 0.31 -180o

690.000 10.01 0.000 0.33 -180o
700.000 I0.01 0.000 0.35 -180.
710.000 I0.01 0.000 0.38 -180.
720.000 10.01 0.001 0.40 -180.
730.000 I0.01 0.001 0.42 -180.

740.000 10.01 0.001 0,44 -180.
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TABLE 7-XIV MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACK, AND NORMAL
FQRCE ANGLE - L|FIOFF THROUGH
PARKING ORBIT {St-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM
LIFTOFF

{SEC)
760.03l
750.000
760.000
770.000
780.000
790.000
800.000
900.000

1000.000
llO0.O00

1200.000
1300.000
1400.000
1500.000
1600.000
1700.000

1800.000
1900.000
2000.000

2100.000
2200.000
2300.000
2400.000
2500.000
2600.000
2700.O00
2800.000
2900.000
3000.000
3100.000
3200.000
3300.000
3400.000
3500.000
3600.000
3700°000
3800.000
3900°000
4000°000
4100.000

MACH RELATIVE FLIGHT- ANGLE OF

NUMBER PATH ANGLE ATTACK

(DEGREES) {DEGREES)
I0.01 O.OOl 0.44

I0.01 O.OOl 0.46
10.02 0.001 0.48

10.02 0.001 0.50

10.02 0.001 0.52
10.02 0.001 0.54

10.02 O.OOl 0.56
10.03 0.002 0.77
10.04 0.003 0.96
10.06 0.004 1.14

10.07 0.005 1.30

10.09 0.006 1.44

I0.I0 0.007 1.57
10.12 0.007 1.67

10o12 0.008 1.74

10.13 0.008 1.80

10.13 0.009 1.82
I0.I] 0.010 1.83

10.12 O.OlO 1.80

I0. II 0.011 1.75

10.09 0,013 1.68
10.08 0.014 1.58
I0.05 0.016 1.46
10.03 0.018 1.32
I0.01 0.021 1.16

9.99 0.023 0.99
9.98 0.026 0.80
9.96 0.029 0.59
q.q5 0.032 0.38
9.96 0.036 0.17

9.93 0.037 0.05
9.92 0.039 0,26
9.91 O.OAO 0.48

9.91 0.041 0.68
q.91 0.041 20.02
9.91 0.041 20.03
9.91 0.039 20.04
9.91 0,037 20,05
9.92 0.034 20_06
9.92 0.031 20.07

NORMAL
FORCE ANGLE

{DEGREES)
-180.
-180°
-180o
-180.
-180.

-180.
-180.
-179.
-179.
-179.
-179.
-179.

-179.

-180.
-180.
-IBO.
-180.
-180.
-180.
-180.

-180,
-180.

-180.

LBO,
180.
180.
180.

180.
179.
tTq,

2,
--0.

--0.

"0.

87,
86,
86.
85.
85,
85,
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TABLE 7-XIV

i,

NACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACKI AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (8]-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
4200.000
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5100.000

5200.000
5300.000
5400.000
5500.000
5600.000
5700.000
5800.000
5900.000
6000.000
6100.000

6200.000
6300.000
6400.000
6500.000
6600.000
_?nO_nnn

6800.000
6900.000
7000.000
7100.000

7200.000
7300.000
7400.000

7500.000
7600.000
7700.0b0
7800.000
7900.000
8000.000
8100.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES) (UEGREES)
q.92 0.027 20,07 84,
9.92 0.022 20.08 84.
9.92 0.017 20.08 84.
9.92 0.012 20.08 84.
9.92 0.007 20.08 84.
9.91 0.002 20.08 85.
9.90 -0.003 20.07 85.
9.90 -0.008 20.06 85.
9.89 -0,012 20.05 B6.
9.88 -0.015 20.05 86.
9.87 -0.018 20,04 87.
9.87 -0.020 20.03 87.
9.8b -0,022 20,02 88.
9.86 -0.023 20.01 88.
9.85 -0.023 20,00 89.
9.86 -0.023 20,00 90.
9.86 -0.022 20.00 90.
9.87 -0.021 0.16 -179.

9.87 -0.019 0.38 -179.
9.88 -0.017 0.59 -179.
9.90 -0.014 0.79 -179,
9.91 -0.012 0.98 -179.
9.93 -0.010 1.16 -179,
9.94 -0.008 1.32 -179.
9.95 -0.005 1.46 -179,
9.g7 - û.003 i.58 -i79,
9.98 -0.001 1.68 -179.
9.99 0.001 1.75 -179.
9.99 0.003 1.80 -179.
9.99 0.005 1.83 -179.
9.99 0.006 1.83 -179.
9.99 0.008 1.80 -179.
9.98 0.011 1.75 -180.
9.97 0.013 1.67 -180.
9.95 0.015 1.57 -180,
9.94 0.018 1.45 -leO.
9.92 0.021 1.31 -leO.
9.90 0.024 1.15 -180.
9.89 0.027 . 0.97 leo.
9.87 0.030 0.78 180.

7-129



D5-15481-I

TABLE 7-XIV MACH NUMBER, RELATIVE FL|GHT-PAIH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FGRCE ANGLE - L|FTOFF THROUGH
PARKING ORBIT (BE-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

ISEC|
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000
9200.000
9300.000
9400.000
9500.000
9600.000
9700.000
9800.000
9900.000

I0000.000

I0100.000

10200.000
10300.000
10400.000

10500.000

10600.000
10700.000
10800.000
10900.000

llO00.O00

lllO0.O00

11200.000
11300.000
11400.000
115O0.OOO
11600.000

11700.000
11800.000
11900.000

12000.000
_2100.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES| (DEGREES} IOEGREES)
9.85 0.033 0.58 180.
9.84 0.035 0.37 179.
9.83 0.038 0.15 179.

9.82 0.040 0.06 I,

9.81 0.042 0.28 -0.
9.80 0.043 0.49 -0,
9.80 0.043 0.70 -0.
9.80 0.043 0.89 -1.
9,80 0.042 1.08 - 1.
9.80 0.040 1.25 -1,
9.80 0.038 1.40 -I.

9.80 0.034 1.5_ -I.

9.81 0.030 1.64 -I.
9.81 0.026 1.72 -1.
9.81 0.020 1.79 -1.
9.81 0.015 1.82 -I.

9.81 0.009 1.84 -I.

9.80 0.004 1.82 -1.
9.80 -0.002 1.78 -I.

9.80 -0.007 1.72 -I.

9.79 -0.012 1.63 -I.

9.78 -0.017 1.52 -0o
9.78 -0.020 1.39 -0,
9.77 -0.023 1.23 -0.
9.76 -0.026 1.06 -0.

9.76 -0,021 0.88 -0,
9.76 -0.028 0.68 -0.
9.76 -0.028 0.48 O.
9.76 -0.028 0,26 -0,
9.76 -0.027 0.05 -I,

9.77 -0.025 0.17 -179,
9.78 -0.023 0.39 -179.
9.79 -0.021 0.60 -179.
9.81 -0.018 0.80 -179.
9.82 -0.015 0.99 -179,
9.83 -0.013 1.16 -179.

9.85 -0.010 1.32 -179.
9.86 -0.007 1.46 -179.
9.88 -0.005 1.58 -179.
9.89 -0.002 1.68 -|79.
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TABLE 7-X[V MACH NUMBERI RELAT]VE FLIGHT-PATH
ANGLEI ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - L|FTOFF THROUGH
PARK]NG DRB]T (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
12200.000
12300.000
12400.000
12500.000
12600.000
12700.000
12800.000
12900.000
13000.000
13100.000
13200.000
13300.000

13400.000
13500.000
13600.000
13700°000
13800.000
13900.000
14000.000
14100.000
14200.000
14300.000
14400.000

14500.000
14600.000
ik700,000
14800.000
14900.000
15000.000
15100.000

15200.000
15300.000
15400.000
15500.000
15600.000

15700.000
15800.000
15900.000
16000.000
16100.000

MACH RELATIVE FL|GHT-
NUMBER PATH ANGLE

IOEGREESI
9.90 0.000
9.90 0.002
9.90 0.005
9.90 0,007
9.90 0.009
9.89 0.012
9.88 0.015
9.86 0.017
9.85 0.020
9.83 0.023
9.81 0.027
9.79 0.030
9.78 0.033
9.76 0.036
9.75 0.039
9.73 0.061
9.72 0.044
9.71 0.065
9.71 0.066
9.70 0.066
9.70 0.046
9.70 0.044
9.70 0.042
9.70 0.039
9.71 0.035

9.71 0.025
9.71 0.020
9.71 0.014
9.71 0.008
9.71 0.002
9.70 -0.004
9.70 -0.010
9.69 -0.015
9.69 -0.020
9.68 -0.024
9.68 -0.028
9.67 -0.030
9.67 -0.032
9.67 -0,033

ANGLE OF
ATTACK

(DEGREES)
1.76
1.8|
1.83
1.83
1.80
1.75
1.67

1.57
1.45
1.31
1.15

0.97
0.78
0.58
0.37
0.15

0.07
0.28
0.50
0.70
0.90
I.OB
1.25
1.40

1.53
!=64
1.73
1.79
1.83
1.84
1.82
1.79
1.72
1.63
1.52
1.39
1.24
1.07
0.88
0.69

NORMAL

FORCE ANGLE
(DEGREES)

-179.
-L79.
-179.
-179.
-179.
-179o
-179.

-179.
-180.
-180.
-180.
-180.

180.
180.

179.
179.

2.
--Oe
"0.
"le
--1.
"1.
"1.
"1-
"le

"1.

--1.
--1.

--1*
"|.
--1-
"l-
--0.
"0,,
--0.
--0.
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TABLE 7-XIV MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - L|FTOFF THROUGH
PARKING ORBIT (8[-DEGRE_S LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC}
16200.000
16300.000
16400°000
16500.000
16550.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) (DEGREES) (DEGREES)
9.67 -0.033 O.6B -0.
9.67 -0.033 0.27 -0.
9.68 -0.031 0.05 -2.
9.69 -0.030 0.17 -179.
9.69 -0.028 0.27 -179.
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TABLE T-XV OYNAMIC PRESSURE, OYNAMIC PRESSURE
TIMES ALPHAt ANO AERODYNAMIC HEATING
INO|CATOR - LIFTOFF THROUGH PARKING
ORBIT (81-DEGREES LAUNCH AZIMUTH)

IIME FROM DYNAMIC DYNAMIC PRESSURE

LIFIOFF PRESSURE lIMES ALPHA

(SEC) (LBS/(FTISQ| (LBS*DEG/(FTISQ)

0.000 0.0 O.
5.000 1.3 O.

LO.O00 6.0 1.

12.000 9.1 1.

[5.000 15.3 4.
20.000 30.5 13.
25.000 52.8 15.
30.000 83.7 16.
35.000 124.1 7.
40.000 174.5 13.

45.000 234.9 27,
50.000 304.2 42.
55.000 380.4 51.

60.000 460.3 52,
65.000 538.9 53.
70.000 609.0 71,

75.000 663.9 92.
80.000 696.6 108.
82.000 700.2 113.

85.000 692.9 114.

90.000 643.2 100.
95.000 552.0 58,

I00.000 456.4 12.

105.000 368.9 144.
II0.000 293.5 I19.

115.000 227.9 41,
120.000 172.3 16.

125.000 127.6 12.
130.000 92.9 I0.

135.000 66.9 8.
140.000 48.0 6.
145.000 34.8 S.

147.329 29.9 4.
150.000 24.3 4.

155.000 16.0 2.
159.329 10.8 8.
159.329 10.8 8.

159,459 10.6 8.

160.000 9.9 9.

163.759 6.1 12.

AERODYNAMIC

HEATING INDICATOR

IFTaLBSIRAO*(FT)SQ)

O,

O.

610.

1398.

3815.
L4127.
39880°
95015.

200943.
388629°
700675°

1192211.

19_0808,

2994293.

4464320,

6413901.

8892117.
11919594°

13277206.
15447162.

19303873.

23206299.

26904050.
30312156.
33389166.

36096566.
38402480.
40319556.
41879982.
43129326.
44119886.
44905452.
45215460.
45525235.
45977586.

46257535.
46257535.
46264564.
46292613.

46442588.
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TABLE 7-XV UYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEAI|NG
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT 181-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

|SEC) (LBS/(FT)SQ) (LBSeDEG/IFT)SQ)
165.000 5.2 |2.
165.859 4.7 12.
170.000 2.7 9.
175.000 . 1.4 6.
180.000 0.? 4.
185.000 0.3 2.
189.559 0.2 1.
lgo.o00 0.2 1.
lg4.55g 0.1 1.
195.000 0.1 1.
200.000 0,0 O.
205.000 0.0 O.
210.000 0.0 O.
215.000 0.0 O.
220.000 0.0 O.
225.000 0.0 O.
230.000 0.0 O.
235.000 0.0 O.
240.000 0.0 O.
245.000 0.0 O.
250.000 0.0 O.
255.000 0.0 O.
260.000 0.0 O.
265.000 0.0 O,
270.000 0.0 O.
275.000 0.0 O,
280.000 0.0 O.
285.000 0.0 O.
290.000 0.0 O.
295°000 0o0 O.
300.000 0.0 O.
305.000 0.0 O.
310.000 0.0 O.
315.000 0.0 O.
320.000 0.0 O.
325.000 0.0 O.
330.000 0.0 O.
335.000 0.0 O.
340.000 0.0 O,
345°000 0.0 O. _

AERODYNAMIC

HEATING INDICATOR

(FTeLBSIRADe(FT)SQ)

46478403.
46500193.

46577827.

46630409.
46657662.
46671146.

46677293.
46677697°
4668066So
46680865°

46682485.
46683372.
46683891°
46684|97.
46684384.
46684502.
46684582.
46684635.
46684673°
46684101.
46684723°
46684T4|°
46684755°
46684768°
46684778.
4668478T°
46684T9So
46684802.
46684810°
46684816.
46684821.
46684826°
4668483|°
46684836°
46686841.
46684866°
466848S1.
46684856.
¢6686861.
46684866°
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TABLE T-XV DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, ANO AERUDYNAM|C HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

ISEC) ILBS/IFT)SQ) ILBS*DEG/IFT)SQ)
350.000 0.0 O.
355.000 0.0 O.
360.000 0.0 O.
365.000 0.0 O.
370.000 0.0 O.
375.000 0.0 O,
380.000 0.0 O,
385.000 0.0 O.
390.000 0,0 O.
395.000 0.0 O.
400.000 0.0 O.
405.000 0.0 O.
410.000 0.0 O.
415.000 0.0 O,
420.000 0.0 O.
425.000 0,0 O.
430.000 0.0 O.
435.000 0.0 O.
437.627 0.0 O.
440.000 0.0 O.
445.000 0.0 O.
450.000 0,0 O.
455.000 0.0 O.
460,000 0.0 O.
465.000 0.0 O.
470.000 0.0 O.
475,000 0.0 O,
480.000 0.0 O.
485.000 0.0 O.
490,000 0.0 O.
495.000 0.0 O.
500.000 _0_0 O.
505.000 0.0 O,
510.000 0.0 O,
515.000 0.0 O.
520.000 0.0 O.
525.000 0.0 O.
530.000 0.0 O.
535.000 0.0 O.
537.424 0.0 O.

AERODYNAMIC
HEATING INDICATOR

IFT*LBS/RAD*IFT)SQ)
466848T[.
46684876.
4668488[.

46684886.
46684891.
46684896.
46684901.
46684906.
466849[[.
¢66869[6.
4668492[.
46684926.
66684931.
46686936.
¢6684941.
46684946.
46684951.
46684959.
¢6686962.
¢6686966.
466849?3.
¢6684981.
46684988°
46684996,
46685003,
4668501|.
46685018.
46685027,
46685037,
46685047,
466850§7.
46685067.
46685077,
46685087.
46685100,
46685112.
4668_125.
4668513T.
46685L51.
466851_8.
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TABLE 7-XV DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING
iNOECATOR - LIFTOFF THROUGH PARKING
ORBIT (8I-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
L|FTOFF

(SEC)
537.424
537.442
540.000
543.142
545.000
545°742
54q.542
550.000
555°000
560.000
565.000
570.000
575.000
580.000
585.000
590.000
595.000
600.000
605.000
610.000
615.000
620.000
625.000
630.000
635.000
640. ^^^WWU

645.000
650.000
655.000
656.031
656.03[
660.000
670.000
680.000
690.000
700.000
710o000
720.000
730.000
740.000

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

I LBSI (FT) SQ) ( LBS*DEG/( FT ) SQ )
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
O.O O.
0.0 O.
0.0 O.
0.0 0-.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

AERODYNAMIC
HEATING INDICATOR

IFTeLBS/RAD*(FT)SQ)
46685|58.
46685158.
46685165.
46685114.
46685|80.
46685[82.
46685193.
46685[94.
46685209.
46685224.
4668523q.
46685254.
46685269.
46685284.
46685299.
466853[4.
66685329.
46685346.
46685366.
466853B|.
46685399.
466854[6.
46685434.
46685451.
4668546g.
46685488.
46685508.
46685528.
46685548,
46685552.
46685552.
46685552,
46685552.
46685552,
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
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TABLE /-XV DYNAMIC PRESSURE, DYNAMIC PRESSURE

IIMES ALPHAI AND AEROOYNAMIC HEALING

|NDICATOR - LIFTDFF THROUGH PARKING
ORBIT (BI-DEGREES LAUNCH AZIMUTH)

(GONT INUEO)

lIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SECI (LBSI(F[ISQ) (LBSmDEG/(FT)SQ|
740,031 0,0 O,
750.000 0.0 O.
760.000 0,0 0.
770,000 0.0 O,
780,000 0,0 O,
7gO,O00 0,0 O*
BO0.O00 0.0 O.
900.000 0,0 O.

I000.000 0,0 O.
1100.000 0,0 O,
1200.000 0o0 O°
1300.000 0,0 O.
1400.000 0.0 O.
ISO0.O00 0,0 O.
1600.000 0.0 O,
1700,000 0,0 O,
1800.000 0,0 O.
1900,000 0°0 O.
2000.000 0o0 O.
2100.000 0.0 O.
2200.000 0.0 0-
2300,000 0.0 O,
2400.000 0o0 O.
2500.000 0.0 Oo
2600.000 0°0 O,
2700.000 Q,O O,
2800.000 0.0 O.
2900.000 0.0 0-
3000.000 0.0 O.
]100.000 0.0 O.
3200,000 0.0 O.
3300.000 0.0 O,
3_00.000 0o0 O,
3500,000 0,0 O.
3600°000 0°0 O,
3700,000 0*0 O*
3800.000 0,0 O.
3900.000 0.0 Oo
4000.000 0.0 O.
4100.000 0.0 O;

AERODYNAMIC

HEATING INOICAIOR

(FT*LBSIRAD*(FTISQ)
46685552.
46685552.
46685552.
466855S2.
46685552.
46685552.
46685§$2,
46685552.
46685552.
46685552.
46685552.
466855S2.
46685552.
4668555E.
46685552.
46685552,
4668S552.
46685552,
46685552,
46688582.
46685552,
46685582.
46685552.
46685552.
46685552.
&A6Rqq_-
46685552.
46685552.
4668$§52°
46688582,
46685552.
4668S552.
4668§552.
46685582e
4668S552.
46685§§2,
46685582.
46685582,
46685552,
46685552.
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TABLE 7-XV UYNAHIC PRESSUREt DYNAM|C PRESSURE
TIMES ALPHAt ANO AERODYNAMIC HEATING
INDICATOR - L|FTOFF THROUGH PARK|NG
ORBIT (81-DEGREES LAUNCH AZIMUTH)
ICONTINUEO)

TIME FROM
LIFTOFF

(SEC)
4200°O00
4300.000
4400.000
4500.000
4600.000
4700.000
4800.000
4900.000
5000.000
5LO0.O00
5200.000
5300.000

5400.000
5500.000
5600.000
5700.000
5800.000
5900.000
6000.000
6100.000
6200.000

6300.000
6400.000
6500.000
66O0.00O
6700.000
6BO0.O00
6900°000
7000.000
7100.000
7200.000
7300.000
7400.000
7500.000
7600.000
7700.000
7800.000
7900.000
8000o000

)OLO0.O00

DYNANIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

I LBSIIFT)SQ) (LBS*DEG/(FT)SQ)
0.0 O.
0.0 O.
0.0 O.
0,0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0,0 O.
0.0 O.
0,0 O.
0.0 Oo
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0o0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0,0 O.
0,0 Oo
0.0 .... O.
0.0 O.
0.0 O.
0°0 O.
0.0 O.
0,0 O.
0.0 O.
0.0 O.
0.0 O.

AEROOYNAM|C
HEATING |NDZCATOR

(FTeLBSIRAO*iFT)SO)
46685552.
66685552.
66685552o
46685552.
46685552.
46685552.
46685552.
46685552.
46685552,
46685552.
46685552.
46685552.
46685552.
46685552.
46685552,
46605552.
46685552.
466855520
46605552°
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
ALLa'_I_

46685552.
46685552.
46685552.
46685552.
46685552.
46685552,
46685552.
46685552.
46685552.
46665552.
46685552.
46685552.
46685552,
46685552.
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TABLE T-XV DYNAMIC PRESSUREt DYNAMIC PRESSURE
TINES ALPHAt AND AEROOYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBI| IBl-OEGKEES LAUNCH AZIMUTH)
(CONIINUEDI

TIME FROM
LIFTOFF

ISEC)
8200.000
8300.000
8400.000
8500.000
86OO°OOO
8700.000
8800.000
8900.000
9000.000
9100.000
9200°000
9300.000
9400.000

9500.000
9600°000
9700.000
9800°000
9900.000

I0000.000

lOlO0.O00

I0200.000
10300.000

10400.000
lOSO0.O00
I0600.000

!0700_000

10800.000
10900.000

11000.000
11100.000
11200.000
11300.000
11400.000

11500.000

11600.000

llTO0.O00

11800.000

I1900.000

12000.000

12100°000

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

(LSSIIFT| SQ) (LBSiDEG/I FT) SQ)
0.0 O.
0.0 O.
0°0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
O.O O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0,0 O.
0.0 O.
0.0 O.
0,0 0,_
0.0 O.

AERODYNAM|C
HEATING INDICATOR

|FT,LBS/RADelFT)SQ)
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
46685552,
46685552.
466A5552.
66685552.
4668555Z.
46685552.
46685552.
46685552.
46685552.
4668555?.
46685552.
46685552.
46685552.
4668§552.
46685552.
46685552.
_66855 o"
46685552.
4668555Z.
46685552.
46685552.
46685552.
466B555Z.
46685552.
46685552.
46685552.
46685552.
46685552.
46685552,
46685552.
46685552,
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TABLE T-XV DYNAMIC PRESSUREt DYNAMIC PRESSURE
TINES ALPHA, ANO AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (el-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAN|C PRESSURE
LIFTOFF PRESSURE TINES ALPHA

(SEC) (LBS/(FTISQI (LBSeDEG/(FT|S_)
12200.000 0.0 O,
12300.000 0.0 O.
12400.000 0.0 O.
12500.000 0.0 O.
12600,000 0.0 Oo
12700,000 0.0 O.
12800o000 0o0 O°
12900.000 0°0 O.
13000.000 0.0 O.
13100.O00 0°0 O.
13200.000 0.0 O.
13300.000 0,0 0,

13400.000 0°0 Oo
13500.000 0o0 Oo

13600.000 0.0 Oo
13700o000 0.0 O.
|3800.000 0.0 O.
13900.000 0.0 O.
14000.000 0.0 O,

14100.000 0.0 O,

14200o000 0.0 O.
14300.000 0.0 O,
14400.000 0°0 O.
14500.000 0.0 O.
L4600.000 0.0 O,
14TO0.O00 0.0 O.
146G0.000 0.0 O.
14900.000 O.O O.
15000°000 0,0 O,

15100,000 0,0 O,

15200,000 0.0 O.
15300.000 0.0 O.
15400.000 0.0 O.
15500.000 0.0 O.
15600.O00 0.0 Oo
15700°000 0,0 O.
15800°000 0.0 O.
15900°000 0°0 O.
16000.000 0,0 O.

6100°000 0,0 O-

AERODYNAMIC
HEATING INDICATOR

IFT,LBS/EAD*IFT)SQ)
66685552°
46685552.
46685552°
46685552°
46685552°
46685552°
46685552,
46685552.
46685552,
46685552°
46685552.
46685552°
46685552.
46685552,
46685552.
46685552,
466855§2,
46685552*
46685S52,,
46685552°
66685552,
46685552*
46685552.
46685552.
46685552.
46685552°
46685552.
46685552.
46685552.
46685552.
46685552.
46685552.
46685552,
46685552.
46685552.
46685552,
66685552.
46685552.
46685552.

• 46685552.
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D5-15481-I

TABLE l-XV DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTDFF THROUGH PARKING
ORBIT lBI-DEGREES LAUNCH AZIMUTH)
(CONIINUEOI

lIME FRO M DYNAMIC DYNAMIC PRESSURE
LIFTQFF PRESSURE TIMES ALPHA

(SEC) (LBS/|FTISQ) (LBS*DEG/(FTISQ)
16200°000 0.0 O,
16300.000 0,0 O,
16400.000 0.0 O.

16500.000 0.0 O.
16550.000 0.0 O.

AERODYNAMIC

HEATING INDICATOR

(FTeLBSIRAD*(FT)SQ)

46685552.
46685552.
46685552.
46685552,
466855S2.
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TABLE 7-XVl NORMAL FORCE,
AND GEOCENTRIC
PARKING ORBIT

AXIAL FORCE1
LATITUDE -

(81-DEGREES

GEOCENTRIC RADIUSt
L[FTOFF THROUGH
LAUNCH AZIMUTH)

TIME FRDM
L|FTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.000
85.000
90.000
95.000

I00.000
105.000
II0.000

115.000
120.000
125.000
130.000
135.000
140.000
145.000

147.329
150.000
155.000

159.329
159.329
159.459
160.000
163.759

NORMAL
FORCE

(POUNDS)
O.
3,

37.
68°

265.
904.

1060.
1098.

492.
909.

1907.
3034.
3879.
4105.
4410.
5668.
6800.
7568.
7808.
7782.
6614.
3819.

784.
9467°
7829.
2743.
1038.

781.
642.
516.
414.
334.
301.
254.
115.

537.
272.
278.
305.
416.

AXIAL
FORCE

IPOUNDS)
12697.

1305.
5946.
8992.

14743.
20438,
18025.
25727.
36356.
51448,
72571.

103317.
144673.
208371.
301246.
415064.
438522.
389645.
369261.
332454.
269889.
208514.
153917.
112011.

79258.
54484.
36130.
23_35_
14882.

9230.
5494.
2856.
1801.

878.
-530.

-1270.

2055.
2020.
1880.
1139,

GEOCENTRIC
RADIUS

(METERS)
6373344.
6373370.
6373451.
6373501.

6373595.
63738110
63741060
63744920
6374979.
6375577.
6376297.
6377150.
6378145.
6379290.
6380592.

6382051.
6383670.
6385451,
6386211.
6387401.
6389522,
6391820.
6394297.
6396955,
6399791.
6402807.
6406006,
6_09394.
6412976.
6416756.
6420744.
6424954.
6426994*
6429385.
6433980.
66_8093o
6438093.
6438218°
6438739.
6642295.

GEOCENTRIC
LATITUDE
(DEGREES)

28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.448
28.448
28.449
28.449
28.450
28.452
28.453
28.454
28.455
28,458
28.461
28.464
28.468
28.473
28.479
28.485
28.492
28.500
28.508
28.518
28.529
28.534
28.541
28.554
28,566
28.566
28,566
28.568
28,578

7-142



TABLE 7-XVl

I,

NORMAL FORGEt
AND GEOCENTRIC
PARKING ORBIT
{CQNTINUEO|

AXIAL FORCE,
LATITUDE -

(81-OEGREES

GEOCENTRIC RADIUS,
LIF[OFF THROUGH
LAUNCH AZIMUTH]

TIME FROM
LIFTDFF

(SEC)
165.000
165.859
170.000
175.000

180.000
185.000
189.559
190.000
194.559
195.000
200.000
205.000
210.000
215.000
220°000
225.000
230.000
235°000
260.000
245.000
250.000
2S5.000
260.000
265.000
270.000
275,000

285°000
290°000
295.000
300.000
305.000
310.000
315.000
320.000
325.000
330.000
335.000
360.000
345.000

NORMAL
FORCE

[POUNDS)
640.
637.
357.
253.
163.

96,
56,
52,
30,
29,
17,
16,

q,
6,
6,
2,
2,

1.
1,
O,
O,
O,
O,
O,

O.

W.

O°
O,
O°
Oo
O,
0,
O,
O.
O,
0o
O°
O,
O,

AXIAL
FORGE

IPOUNDS)
966,
862.
491,
263,
liB,

55,
28,
26,
14,
13,

7,
6,
2,
1.
1,
t,
O,
O.
O,
O,
O,
O.
O,
O,
O,
O,

0,
O.
O,
O.
O,
O,
O,
O.
O,
0,
O,
O,
O,

GEOCENTRIC
RADIUS

INETERS)
6643465.
6646238.
6448000.

6452427,
6456727,
6660903,
6666606.
6¢66957.
6668569°
6668891,
66T2709.
64T6415.
6680021.
6483532.
6486948.
6490269.
6493498.
6696635.
6699680.
6502635.
6505501.
6508278.
6510968,
6513571,
6516089.

6518523,
6520873.
6523142.
6525329,
6527436.
6529665,
6531416.
65332900
6535090.
6536815.
65386680
6540050.
656|562,
6543005.
65663810

GEOCENTR IC
LAT ITUDE
I DEGREES )

28.582
28.584
28.596
28,610
28.624
28.639
28,652
28.653
28.666
28.668
28.682
28.697
28.711
28.726
28.741
28.756
28.771
28,785
28.800
28.815
28.830
28.845
28.860
28.875
28.890
28,905
28.920
28.935
28.950
28.965
20.980
28.995
29.010
29.025
29,040
29,055
29,069
29.086
29.098
29,113
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D5-15481-I

TABLE T-XVI NORMAL FORCE( AXIAL FORCEe
AND GEOCENTRIC LAIITUDE -
PARKING ORBIT (8I-DEGREES
ICONTINUED)

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM NORMAL AXIAL
LIFTOFF FORCE FORGE

(SEC| (POUNDS) (POUNDS)
350.000 O. O.
355.000 O. O.
360.000 O. O.
365.000 O. O.
370.000 O. O.
375.000 O. O.
380.000 O. O.
385.000 O. 0.
390.000 O. O.
395.000 O. O,
400°000 O. O.
405,000 O. O,
410.000 O. O.
415.000 O. O.
420.000 O. O.
425.000 O. O.
430.000 O. O.
435.000 O. O.
437.62? O° O.
440.000 O. O.
445.000 O. O.

450.000 O. 0.
455.000 O. O.
460.000 O. O.
465.000 O. O.
470.000 O. O.
475.000 O= O.
480.000 O. O.
4B5.000 O. O.
490.000 O. O.

495.000 O. O.
500.000 O. O.
505.000 O. .... O.
510.000 O. O.

515.000 O. O.
520,000 O. O.
525.000 O. O.
530.000 O. O.
535.000 O. O.
537.424 O. O.

GEOCENTRIC
RADIUS

(METERS)
654569|.
6546937.
654Bt21.
6549244.
6550307.
6551313.
6552263.
6553160,
6554004.
6554798.
6555544.
6556244.

6556901.
6557517.
6558093.
6558634.
6559140,
6559615.
6559854.
6560061.
6560466.
6560831.
6561158.
6561_49.
6561TOB.
6561936°
65G2137.
6562313.
6562468.
6562603.
6562724.
6562833.
6562934.

6563030.

6563127.
6563226.
6563334°
6563454.
6563592.

6563666.

GEOCENTRIC
LATITUDE
(DEGREES)

29.127
29.142
29.156
29.170
29.184
2q.lq8
29.211
29.225
29.238
29.251
29.264
29.277
29.289
29.301
29.313
29.325
29.336
29.347
29.352
29.357
29.368
29.378
29.3B7
29.396
29.404
29.412
29.420
29.427
29.433
29.439
29.444
29.448
29.452
29.455

29.458
29.459

29.460
29.460
29,459
29.459
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D5-15_81-I

TABLE 7-XVI NORMAL FORCEr
PARKING ORBIT
(CONTINUED)

AXIAL FORCEe GEOCENTRIC RADIUSp
(81-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC!
537.424
537.k42
540.000
543.142

545.000

545°742
549°542
550.000
555.000
560.000
565.000
570°000
575.000
580.000
585.000
590.000
595.000
600.OO0
605.000
610.000
615.000
620°000
625°000
630.000
635.000
640.000
645.000
650.000
655.000
656°031
656.031
660.000
670.000
680°000
690_000
700.000
710.000
720,000
730.000
740.000

NORMAL
FORCE

(POUNDS
O.
0.
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O°
O.
O.
O.
O.

AXIAL GEOCENTRIC GEOCENTRIC

FORCE RADIUS LATITUDE

(POUNDS) (METERS) (DEGREES)

O. 6563666. 29,459
O. 6563667, 29.459
O° 6563742° 29°458
O. 6563821. 2q.456
O* 6563861° 29.455
O° 6563876° 29.454
O. 6563945. 29.452
O. 6563952. 29,451
O, 6564023° 29.447
O* 6564074, 29.441

O, 6564107° 2q.435
O. 6564123. 29.427
O. 6564123. 29.4Iq
O, 6564109. 29.409
O. 6564082. 29.399
O. 6564044. 29,387
O. 6563996, 29.375
O. 656394[. 29.361
O. 6563880. 29.346
O. 6563815. 29.330
O. 656374¥° 29°3[4
O. 6563679. 29.295
O. 6563613. 29.276
O. 6563550. 29,256
O. 6563493. 2q.234
O, 6563444. 29.212
O. 6563405. 29.188
0. 6563376. Zg.163

O. 6563365. 29,136

O. 6563365. 29.131
O. 6563365. 29.[31
O. 6563365° 29.L09
O. 6563365, 29.050
O, 6563365. 2B.gB7

O° 6563366° 28.920
O. 6563366. 28.848
O. 6563366. 28.772
O. 6563367. 28.692
O. 6563368. 28.607
O. 6563369. 28,517
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TABLE 7-XV[

D5-15481-I

i

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

C

TIME FROM
LIFIOFF

(SEC)
760.031
750.000
760.000
770.000
780.000
790.000
800.000
900.000

I000.000

llO0.O00

1200.000
1300.000

1400.000

1500.000

1600.000

1700,000
1800.000
1900,000

2000.000
2100.000
2200.000
2300.000
2400.000
2500.000
2600.000

2800.000
2900.000
3000.000
3100.000

3200.000
3300°000
3400.000
3500,000
3600.000
3700.000
3800.000
3900°000
4000.000
4100.000

NORMAL AXIAL GEOCENTRIC
FORCE FORCE RADIUS

(POUNDS) (POUNDSI (METERS)
O. O. 6563369,
O. O. 6563370.
O, O. 6563371.
O. O. 6563372.
O. O. 6563373.
O. O. 6563375.
O. O. 6563376.

O. 0. 6563401.
O. 0. 6563439.
O. O. 6563489.
O. O, 6563549.
O° O. 6563620.
O. O. 6563700.
O° O. 6563787.
O. O. 6563883.
O. O, 6563985.

O. O, 6564095,
O. O. 6566213.
O. O. 6566361.
O. O. 6566681.
O. O. 6566636.
O° O. 6566810.
O. O. 6565005.

O. O. 6565227.
O. O. 6565479.
n O. 6_763.
O, O. 6566082.
O. O. 6566437.
O. O. 6566828.
O. O. 6567254.
O. O, 6567712,
O, O. 6568199.
O. O, 656870T.
O. O. 6569231.
O. O, 6569763.
O. O. 6570291.
O. O. 6570806.
O. O. 6571299.
O. O. 6571759.
O. O. 6572LT7.

GEOCENIRIC

LATITUDE•

(DEGREES)

28,517

28.424

28,326
20.223
28.117
28.006
27,891
26.519
24.764
22.666
20.267
17.609
14.736
11,691
8.513
5.240
1.910

-1.440

-4.774
-8.057

-LL.250
-14.317

-17.216

-1q.905
-22,343
-26_486
-26,292
-27.720
-28.738
-29.318
-29.447
-2q. I2l
-28.348
-27.14q
-25.554
-23.600
-21.328
-18.781
-16.001

-13,032
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D5-15481-I

TABLE 7-XVl NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (81-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS,
L[FTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM NORMAL AXIAL
LIFTOFF FORCE FORGE

(SEC) (POUNDS) (POUNDS)
4200.000 O. O.
4300.000 O. O.
4400.000 O. O.
4500.000 O. O.
4600.000 O. O.
4700.000 O. O.
4800.000 O. O.
4900.000 O. O.
5000.000 O. O.
5100.000 O. O.

5200.000 O. O.
5300.000 O, O.
5400.000 O. O.
5500.000 O. O.
5600.000 O. O.
5700.000 O, O.
5800.000 O. O.

5qO0.O00 O. O.
6000.000 O. O.
6100.000 O. O.
6200.000 O. O.
6300.000 O. O.
6400.000 O. O.
6500.000 O. O.
6600.000 O. O.
6700.000 O. O.
6800.000 O, O.
6900.000 O. O.
7000.000 O. O.
7100.000 O. O.

7200.000 O. O.
7300.000 O. O.
7400.000 O. - O.
7500.000 O. O.

7600.000 O- O.
7700.000 O. O.
7800.000 O. O.
7go0.o00 O. O.
8000.000 O- O.
8100,000 O- O,

GEOCENTRIC
RADIUS

(METERS)
6572547.
6572861.
6573114.
6573302.
6573424.
6573480.
6573471,
6573401,
6573275.
6573101.

6572885.
6572635.
6572362.
6572072.
6571775.
6571479.
6571190.
6570915.
6570661.
6570433.
6570232.
6570061.
6569919,
6569808.
6569725.
656967t,
6§6?644.
6569642.
6569665.
6569711,
6569782.
6569878.
6570000.
6570t50,
6570330.
6570542.
6570789.
6571073,
6571395,
6571756,

GEOCENTRIC
LATITUDE
(DEGREES)

-9.914
-6.685
-3.384
-0.047

3,291
6.593
9.823

12,944
15,917
18.702
21.255
23.535
25.498
27,104
28.315
29.[02
29.443
29.331
28.766
27,765
26.353
24.563
22.435
20,011

17.333

14.446
Li,36q

8.204
4.928
1,599

-1.747
-5.074
-8.346

-11,526
-14,576
-17.455
-20,[22
-22.534
-24.648
-260422
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TABLE 7-XVI

05-154@I-1

NORMAL FORCEr
ANO GEOGENTRIC
PARKING ORBIT
(CONTINUED)

• I

AXIAL FORCE.
LATITUDE -

I81-DEGREES

GEOCENTRIC RADIUSt
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTUFF

(SEC)
8200.000
8300.000
8400.000
8500.000
8600.000
8700.000
8800°000
8900.000
9000.000
9100.000
9200.000
9300.000
9400.000
9500.000
9600.000
9700.000
9800.000
9900.000

I0000.000

lOlO0.O00
10200.000
10300.000
10400.000
10500.000
10600.000
I0700. ^^^

10800,000
10900.000
llO00.O00
11100.000
11200.000
11300.000
11400.000
11500.000
11600.000
I1700.000
11800.000
11900.000
12000°000
12100.000

NORMAL
FORCE

(POUNDS)
O.
O,
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O°
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O,
O.
O.
O,

AXIAL
FORCE

(POUNOS)
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
Oo
O.
O.
O,
O.
O.
O.
O.
O,
O.
O°
O,
Oo
O,
Oo
O°

GEOCENTRIC
RADIUS

(METERSI
6572156.
6512594,
6573066.
6573569.
6574097.
6574643°
6575200.
6575757.
6576306,
6576836,
6577338,
6577801,
65782LS.
6578574°
6578870*
6579097°
6579253.
6579336°
6579347.
6579287.
6579162°
6578977°
6578739.
6578458.
6578142.

6577443.
6577079°
6576719,
6576369,
6576036.
6575727,
6575446e
6575196e
6574960,
6574798,
6574651,
65745390
6574460,
65744130

GEOCENTRIC
LATITUDE
(DEGREES)
-27.816
-28.799
-29.345
-29.438
-29.078
-28.275
-27.048
-25.429
-23.454
-21.165
-18.604
-15.815
-12.840

-9.718
-6.488
-3.|89

0.145
3.476
6.771
9.992

13.102
16.063
18.833
21.371
23.634
_JOJf7

27.166
28.358
29.125
29.448
29.317
28.736
27.720
26.295
24.495
22.358
19.927
17.245
14.355
11.297
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05-15481-1

TABLE 7-XV! NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUOE -
PARKING ORBIT (8]-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS,
LIFTOFF IHROUGH
LAUNCH AZIMUTH)

TIME FROM NORMAL AXIAL
LIFTOFF FORCE FORCE

(SEC) (POUNDS) IPOUNDS)
12200.000 O. O°
12300.000 O. O.
12600.000 O. O.
12500.000 O. O.
12600.000 O. O.
12700.000 O. O.
12800.000 O. O*
12900.000 O. O.
13000.000 O. O,
13100.000 O, O.
13200,000 O. O.
13300.000 O. O.
13400.000 O. O.
13500.000 O. O.
13600.000 O. 0.
13700.000 O. O.
13800.000 O. O*
13900.000 O. O.
14000.000 O. O.
14100.000 O. O.
14200.000 O. O.
14300.000 O. O.
14400.000 O. O.
14500.000 O. O*
16600.000 O. O,
14700.000 O. O.
14800.000 O. O,
14900.000 O. O.
15000.000 O. O.
15100.000 O. O.
15200.000 O. O.
15300.000 O, O,
15400.000 0.- O.
15500.000 O. O.
15600.000 O. O*
15700.000 O. O.
15800.000 O. O,
15900.000 O* O.
1600O.OOO O. 0.
16100.000 O* O.

GEOCENTRIC
RAOIUS

(METERS)
6574398,
6574413.
6576458.
6574533.
6574639.
6574776.
6574947,
6575153.

6575395.'
6575676.
6575997.
6576359,
6576763.
6577207.
6577689.
6578205,
6578752.
6579322.
6ST9909.
6580502.
6581094.
6581672,
6582228.
658274q.
6583226.
6583650,
6584011.
6584303.
6584521.
6584661,
6584722.
6584704.
6584611,
6584446,
6584216.
6583930.
6583595.
6583222,
6582822.
6582403,

GEOCENTRIC
LATITUDE
(DEGREES)

8.112
4.838
1.512

-1.831
-5.154
-8.421

-11.595
-14.638
-17.510

-20.169

-22,574
-24.680
-26.446
-27.833
-28.809
-29.348
-29.437
-29.073
-28.266
-27°038
-25.418
-23.444
-21.157
-18.599
-15.813
-12.841

-9,723
-6.498
-3.203

0,126
3.454
6.745
9.962

13,070
16.029
18.798
21.337
23.601
25,550
27.141
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05-15481-1

TABLE 7-X¥I NORMAL FORCEI AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORBIT |8|-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
16200.000
16300.000
le600.O00
16500.000
16550.000

NORMAL AXIAL GEOCENTRIC
FORGE FORGE RADIUS

(POUNOSI (POUNDS) (METERSI
O. 0. 658197B.
O, O, 6581556.
O. O. 6581164.
O. O. 6580752.
O. O. 6580566.

GEOCENTRIC
LATITUDE
(DEGREES)

28o339
29.116
29°666
29o325
29.095

7-150



O5-154gl-1

TABLE 7-XVI I VEHICLE
PARKING

POSITION COOROINATES - LIFTOFF THROUGH
ORBIT IBI-DEGREES LAUNCH AZIMUTH)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF X Y Z
(SEC) |METERS) IMETERS) INETERS)

0.000 6373319. 17739. -2810.
5.000 6373344. 18058. -7q2.

lO.O00 6373424° 18377. 1227o
12.000 6373473. 18505. 2034°
15.000 6373567. 18696. 3244.
20.000 6373780. 19014. 5263.
25.000 6374073° 19332. 7287.
30,000 6374455. 19650. 9320.
35.000 6374938. 19967, 11373.
40.000 6375530. 20283. 13457.
_5.000 6376245. 20600. 15588.
50.000 6377091° 20915. 17786.
55,000 6378078. 21231. 20074.
60,000 6379214. 21546. 22478.
65.000 6380505. 21860. 25029°
70.000 6381953, 22174. 27756°
75.000 6383557. 22488, 30691.
80.000 6385321° 22801. 33869°
82.000 6386072. 22927. 35217.
85.000 6387250. 23114, 37327.
90.000 6389347. 23427. 41105.
95.000 6391616° 23739. 45244°

100.000 6394058. 24050, 49786.
105.000 6396674. 24361. 54774.
110.000 6399460. 24671. 60254.
115.000 6402415. 24981. 66271.
120.000 6405542. 25290. 72868.
125.000 6408842. 25598. 80092.
130.000 6412318. 25905. 87993.
135.000 6415974. 26212. 96625.
140.000 6419813. 26518. 106045.
145.000 6423845. 26824. 116317.
147.329 6425790. 26966. 121413.
150.000 6428064. 27129, 127485.
155.000 6432409. 27433. 139464.
159.329 6436273. 27695. 150520.
159.329 6436273, 27695° 150520.
159.459 6436391. 27703. 150860.
160.000 6436878. 27736. 152283.
163.759 6440192. 27964. 162183.



D5-15481-I

TABLE 7-XVlI VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (8I-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X y Z

(SEC) (METERS| (METERS) (METERS)
165.000 6441260. 28039. 165458.
165.859 6661993. 28091- 167732.
170.000 6665460. 28341- |78759.
[75.000 6449499. 28642. 192235.
|80.000 6453379. 28942. 205887.
185.000 6457099. 29242. 219717.
189.559 6460355. 29516. 232485.
190.O00 6660663. 29561. 233727.
194.559 6463776. 29813. 246660.
195.000 6666070, 29839- 267917.
200.000 6667323. 30136. 262292.
205.000 6470423. 30433. 276852.
210.000 6473384. 30728. 291594.
215.000 6476208. 31023. 306518.
220.000 6478896. 31317- 321628.
225.000 6481661. 31611. 336925.
230.000 6483850. 31903. 352412.
235.000 6486119. 32195. 368092.
240.000 6488248. 32486. 383968.
245.000 6690236. 32775. 600041.
250.000 6692082. 33064. 416315.
255.000 6693786. 33352. 632793.
260.000 6495368. 33640. 469677.
265.000 6496765. 33926, 466370.
270.000 6498038. 34211. 683675.

_, L_E KN_TQA.
_VV,.v--275.000 eq99LO0. J_''_-

280.000 6500167. 34779. 518336.
285.000 6500981. 35061. 536093.
290.000 6501666, 35343. 554077.
295.000 6502203. 35623. 572289.
300.000 6502589. 35902. 590731.
305.000 6502823. 36181. 609407.
310.000 6502906. 36458. 628322.
315.000 6502832. 36734. 667477.
320.000 6502606. 37010. 666877.
325.000 6502220. 37284. 686526.
330.000 6501677. 37557. 706427.
335.000 6500975. 37829. 726584.
340.000 6500111- 38_00. 747001.
365.000 6499085. 38370, 767682.
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D5-15481-I

TABLE 7-xvII VEHICLE POSI[iON COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

POSITION COOROINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y Z

(SEC) (NETERS) (METERS) (METERS)
350.000 6497895. 38639. 788632.
355.000 6496538. 38906. 809855.
360.000 6495014. 39L73, 831354.
365.000 6493320. 39438° 653135.
3?0°000 6691454. 39702. 875202.
375°000 64894|4° 39965. 697560°
380.000 6487198° 4022?. 920214°
385.000 6464805° 60688° 963168,
390.000 6482231° 40747° 966429.
395.000 6479475° 41006o 990001.
400.000 6476533° 41263. 1013890.
605.000 64?3404° 4151q, 1038101.
410.000 6670085° 61773. 1062661.
615.000 6666573. 42027° 1087515,
420°000 6462866° 42279° 1112730°

625.000 6458959. 42530. 1138293,
430°000 64548S1° 42779° 1164209°
635.000 6450538. 43028° 1190466°
437°627 6448189° 43158, 1204441°
440°000 6446017° 43275. 1217122.

645.000 6441282. 43521. 1244069.
450.000 6436329. 43765. 1271319.
455.000 6431156. 44009. 1298879.
460.000 6425760. 44251. 1326753.
465.000 6420136. 44491. 1354947.
470.000 6414283. 64731. 1383666.
475.000 6408196. 44969. 1412316.
680.000 6401873. 45205. 1461503.
685.000 6395309. 65641. 1471033.
490.000 6388501. 45675. 1500912.
495.000 6381464. 65908. 1531147.
500.000 6374136. 66139. 1561745.
505.000 6366571. 46369. 1592712.
510.000 6358765. 46598. 1624057.
515.000 6350656. 66826. 1653786.
520.000 6342294. 47052. 1687906.
525.000 6333659. 67277. 1720632.
530.000 6324766. 47500. 1753365.
535.000 6315544. 47722. 1766718.
537.424 6310979. 47829, 1803044.

7-153



/

05-15481-1

TABLE 7-XV] I VEHICLE POSITION !COORDINATES - L]FTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

POSITION COORDINATES IN
APOLLO STANOARO COORDINATE SYSTEM NO. 13.

TiME FROM
LIFTOFF X Y Z

(SEC) (METERS) (METERS) (METERS)
537.424 63[0979. 47829. 1803044.
537.442 6310946. 47830. 1803163.
540.000 6306063. 47963. 1820436.
543.142 6299984. 48081. 1841639.
545.000 6296348, 48162. 1854172.
545.742 6294885. 48195. 1859184.
549.542 6287313. 48360. 1884868.
550.000 6286392. 48380. 1887963.
555.000 6276189. 48597, 1921846.
560.000 6265737. 48812. 1955818.
565.000 6255036. 49025. 1989881.
570.000 6244083. 49238. 2024034.
575.000 6232878. 4944B. 2058276.
580.000 6221419. 49657. 2092608.
585.000 6209704. 49865. 2127029.
590.000 6197734. 50071. 2161539.
595.000 6185507. 50276. 2196138.
600.000 6173021. 50479. 2230826.
605.000 6160276. 50681. 2265603.
610.000 6147270. 50881. 2300468.
615.000 6134002. 51080. 2335421.
620.000 6120471. 51277. 2370463.
625.000 6106676. 51473. 2405592.
630.000 _092616. 51667. 2440810.
635.000 6078290. 81860. 24761[5.

645.000 6048834, 52242. 2546990.
650.000 6033702. 52431. 2582559.
655.000 6018300. 52619. 2618216.
656.031 6015091. 52658. 2625580.
656.031 6015091. 52658. 262_880.
660.000 6002646. 52807. 2653904.
670.000 5970701. 53176. 2725006.
680.000 5937914. 53540. 2795724.
690.000 5904289. 53897. 2866049,
700.000 5869831, 54247. 2q35970.
710,000 5834544. 54591, 3005477.
720.000 5798435. 54929. 3074561,
730.000 5761507. 55260. 3143212.
740.000 5723766. 55585. 3211420.
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05-L548l-!

TA8LE 7-XV[[ VEHTCLE POSITION COORDINATES - L[FTOFF THROUGH
PARKING ORBIT (81-OEGREES LAUNCH AZIMUTHI
ICONTINUED)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. t3o

TIME FROM
LIFIOFF X V Z

(SEC) (METERS) (METERS) (METERS)
740.031 5723648. 55586. 3211631.
750.000 5685218, 55903. 3279175.
760.000 5645868. 56214. 3346469_
770.000 56_5721o 56518, 3413290.
780.000 5564783. 56816. 3479631.

7?0.000 5523060° 57106. 354548l.
800.000 5480558. 57390. 3610831.
900.000 5014050, 59840. 4234850.

lO00°O00 4476873. 61557. 4799225.
1100.000 3876579° 62511. 5296C00.
1200.000 3221612° 62678. 5718170.
1300.000 2521194. 62048. 6059772.
1400.000 1785192, 60618. 6315977.
1500°000 1023979° 58397. 6483160.

1600o000 24828q° 55402o 6558951.
1700°000 -530937° 51663. 6542273.
1800.000 -1302705. 47219. 6433356.
1900,000 -2056126. 42117, 6233736.
2000.000 -2780571. 36415. 5946231.
2100°000 -3465822. 30180. 5574906.
2200.000 -4102218. 23484. 5125007.
2300.000 -4680795. 16410. 4602892.
2400,000 -5193407. 9045. 4015936.

2500,000 -5632846° 1478. 3372425.
2600.000 -5992943. -6192. 2681438.

-_-o=-- -13869. 19527!8=2700o ^^^_UU _Lu_go

2800.000 -6456105. -21453o 1196530.
2900.000 -6552701. -28844. 423521.
3000.000 -6557103o -35943° -355435.
3100.000 -6469273. -42656. -1129385.
3200.000 -6290467. -48889. -1887454.
3300.000 -6023215. -54556. -2618995.
3400.000 -5671289. -59576. -3313737.
3500.000 -5239643. -63876. -3961927,
3600.000 -4734350. -67391. -4554468,

3700.000 -4162513° -70065o -5083041.

3800.000 -3532167° -71853. -5540228.
3900.000 -2852170, -72722, -5919612.
4000.000 -2132076. -72648. -6215866.
4100.000 -1382001. _71621. -6424831.
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D5-15481-I

TABLE 7-XVII VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT |BI-DEGREES LAUNCH AZIMUTH)
(CONTINUEO)

POSITION COORDINATES IN
APOLLO STANDARD COORDINAIE SYSTEM NO. 13.

TIME FROM
LIFTQFF X Y

|SEC) {METERS) {METERS)
4200.000 -612485° -69644.
4300.000 165660° -66731.
4400.000 941500° -62909.
4500.000 1704134° -5821B.
4600°000 2442868° -52709.
4700.000 3147265° -46447,
4800.000 3807494. -39504.
4900.000 4414264. -31964,
5000.000 4959060. -23921.
5100.000 5434239. -15475,
5200.000 5833136. -6733.
5300.000 6150158. 2193.
5400.000 6380862. 11185.
5500.000 6522014. 20126.
5600.000 6571631. 28896.
5700.000 6529017. 37377,
5800.000 6396760. 45652.
5900.000 6170736. 53011.
6000.000 5860075. 59945.
6100.000 5467122. 66157.
6200.000 4997374. 71554.
6300.000 4457411. 76055.
6400.000 3854798, 79590.
6500.000 3197986. 82101.
6600.000 2496193. 83563.

6800.000 997590. 83107.
6900.000 221845. 81210.
7000.000 -557045. 78207.
7100.000 -1328121° 74125.
7200.000 -2080531. 69008.
7300.000 -2803689. 62914.
7400.000 -3487420. 55913.
7500.000 -4122111. 48091.
7600.000 -4698843. 39544.
7700.000 -5209520. 30379.
7800.000 -5646982. 20715.
7900.000 -6005101. 10675.
8000.000 -6278873o 392,
8100.000 -6466680. -9§99.

l
(METERS)

-6543576.
-6570434.
-6505033.
-6348294.
-6102427.
-5770892.
-5358353.
-4870611.
-4314522.
-3697900.
-3029406.
-2318423.
-1574931.

-809361.
-32452.
744900.

LSIL791.
2257462.
2971451.
3643733.
4264865.
4826116.
5319590.
5738338.
6076457.
_2917av_ _wvm

6492929.
6565393.
6545539.
6433639.
6231265.
5961268.
5567735.
5115932.
4592226.
4003997.
3359529.
2667891.
1938810.
1182532.
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05-15481-1

TABLE 7-XVll VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
ICONT|NUED}

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

lIME FROM
LIFTOFF X Y Z

ISEC) {METERS) IMETERS) (METERS)
8200,000 -6559344. -20359. 409676.
8300.000 -6562161. -30547. -368913.
8400.000 -64729|8o -40426. -1142319.
8500.000 -6292889. -49857. -1899701.
8600.000 -6024618. -58710. -2630653.
8700.000 -5671880. -66860. -3324360.
8800.000 -5239631. -74189. -3971651.
8900.000 -4733936. -80589. -4563326.
9000.000 -4161885. -85967. -5091083.
9100.000 -3531498. -90237. -5547536.
9200.000 -2851607. -93332. -5926298.
9300.000 -2131738. -95198. -6222065.
9400.000 -1381978. -95797. -6430698.
9500.000 -612833. -95109. -6569277.
9600.000 164921. -93130. -6576143.
9700.000 940385. -89874. -6510923.
9800.000 1702695, -853?3. -6354535.
9900.000 2441168. -796?6. -6109175.

10000.000 3145461. -72649. -5778285.
10100.000 3805708, -64972. -5366506.
10200.000 4412665. -56144. -4879612.
10300.000 4957834. -46474. -4324427.
10400.000 5433585. -36086. -3708729.
10500.000 5833261. -25114. -3041142.
10600.000 6151272. -13702. -2331012.
iuruu.uuU _383|67. -2000. -1588279.
10800.000 6525701. 9835. -823336.
10900°000 6576877. 21644. -46887.
11000.000 6535971. 33266. 730205.
11100.000 6403548. 44542. 1497068.
11200.000 6181447. 55314. 2242967.
11300.000 5872763. 65431. 2957459.
11400.000 5481798. 74750. 3630537.
11500.000 5014008, 83135. 4252765.
11600.000 4475929. 90465. 4815416.
11700.000 3875082. 96628. 5310591.
11800.000 3219872. 101530, 5731331.
11900.000 2519474. 105093, 6071718.
12000.000 1783703. 107255. 6326960.
12100.000 1022876. 107973. 6493456.
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D5-15481-I

TABLE 7-XVI I VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (81-OEGREES LAUNCH AZIMUTH)
ICONTINUEDI

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y Z

(SEC) (METERS) (METERS) (METERS)
12200°000 24766T. 107224. 6568856.
12300.000 -531043. 105006. 6552089.
12400°000 -1302319, 1013360 6443384°
12500.000 -2055332. 96250. 6244264.
12600,000 -2779508. 89806. 595752q.
12700.000 -3464683. 82081. 55BT211.
12800.000 -4101242. 73168. 5138520.
12900,000 -4680263. 63180. 4617768.
13000.000 -5193634. 52245° 4032277.
13100.000 -5634173° 40503. 33fl0275.
13200.000 -5995727. 28110. 2700778.
13300.000 -6273256. 15230. 1973462°
13400.000 -6462894, 2036, 1218525.
13500.000 -6562021. -11299. 646545.
13600.000 -6569275. -2¢587. -331671.
13700.000 -6484584, -37650, -1105235.
13800.000 -6309155. -50305. -1863332.
13900.000 -6045466. -62378. -2595369.
14000,000 -5697219. -736gT, -3291119.
14100.000 -5269298. -84101. -3940868.
14200.000 -4767694. -93441. -4535544.
14300.000 -4199424. -101581. -5066846,
14400.000 -3572436. -108398. -5527357.
14500.000 -2895495. -113T89. -5gi0647.

14600.000 -2178062. -117668. -6211366.
61eVVOVV_

14800.000 -662258. -120649. -6549508.
14900.000 114926. -119686. -6582212.
15000.000 890524. -117075. -6522973.

15100.000 1653695. -112864. -6372623.
15200.000 2393772. -107036. -6133267.
15300.000 31004-15. -99718. -5808254.
15400.000 3763767. -g0979. -5402132.

15500.000 4374504. -80927. -4920579.

15600.000 4924154. -69690. -4_70327,
15700.000 5405021. -57412. -3759066.

15800.000 5810392. -44255. -3095336.
15900.000 6134607. -30391. -2388406.

16000.000 6373138. -16006. -1648147.
16100.000 6522653. -1_92. -884894.
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195-15481-I

TABLE ?oXVII VEHICLE POS|TIQN COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

POSITION COQROINATES IN
APOLLO STANOARO COORDINATE SYSTEM NO. [3.

T|ME FROM
LIFTOFF X Y Z

|SECJ (METERS| (METERS) INETERS)
16200.000 658105T. 13551. -109300.

16300.000 654752Te 28320. 667806.
16600.000 64225|q. 62813. 1435576.
16500.000 620TT63. 56827. 2183288°
16550.000 6067616, 63593. 2546342°
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05-L5481-L

1ABLE 7-XVIII VEHICLE
PARKING

VELOCITY COMPONENTS - LIFTOFF THROUGH
ORBIT (81-DEGREES LAUNCH AZIMUTH)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XOOT YOOT ZOOT

ISEC) IM/SEC) (M/SEC) (M/SEC)
0.000 0.00 63.92 403.61
5.000 10.27 63.85 403.61

10.000 22.01 63.78 403.60
12.000 27,14 63.75 403.59
15.000 35,31 63,70 403.57
20.000 50.30 63,62 404.06
25.000 67.17 63.54 605.49
30.000 86.11 63.45 408.33
35.000 107.15 63.37 413o25
40.000 130.36 63.28 420.92
45.000 155.70 63.20 432.15
50.000 L83.05 63.12 447.70
55.000 212.13 63.06 668.29
60.000 262.57 62.95 696.69
65.000 273.80 62.86 526.75
70.000 305.15 62.77 565.16
75.000 336.69 62.69 610.08
80.000 369.12 62.62 662.31
82.000 382.36 62.59 685.36
85.000 602.68 62.56 722.29
90.000 436.56 62.45 790.31
95.000 471.12 62.35 866.61

100.000 505.87 62.23 951.47
105.000 540.30 62.10 1045.24
110.000 574.05 61.97 1148.25
115.000 608.08 61.84 1259.92
120.000 642.62 6!_70 !380.55
125.000 677.55 61.57 1510.81
130.000 713.01 61.46 1651.40
135.000 749.32 61.30 1803.12
140.000 786.83 61.16 1967,03
165.000 825.99 61.03 2146.63
147.329 846.95 60.96 2232.13
150.000 857.29 60,89 2314.98
155.000 881.25 60.T4 2678.65
159.329 904.36 60.62 2629.77
159.329 906.36 60.62 2629.77
159.459 903.11 60.62 2629.74
160.000 898.29 60.60 2630.52
163.759 864.90 60.49 2635.97
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D5--15461-1

TABLE 7-XVlll VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (81-OEGREES LAUNCH AZIMUTH)
(CONTINUED;

VELOCITY COMPONENTS IN
APOLLO $TANOARO COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YOOT ZOOT

ISEC) |MISEG; (MISEG) {MISEC)
165.000 856.62 60.65 2643.51
165.859 850,56 60.43 2648.74
170.000 823,88 60.31 2677.64
175.000 791.83 60.16 2712.79
180.000 760.00 60.01 2748.21
185.000 728.38 59.85 2783.90
189.559 699.74 59.71 2816.69
190.000 696.99 59.70 2819.89
194.559 668.65 59.56 2853.17
195.000 665.94 59.54 2856.42
200.000 635.21 59.39 2893.47
205.000 605.65 59.23 2930.38
210.000 578.57 59.07 2966.49
215.000 550.99 58.91 3003.30
220.000 523.37 58.74 3040.58
225.000 495.66 58.57 3078.36
230,000 467.79 58.40 3116.65
235.000 439.81 58.23 3155.46
240.000 411.70 58.06 3194.80
245.000 383.47 57.88 3234.68
250.000 355.09 57.70 3275.10
255.000 326.58 57.52 3316.08
260.000 297.91 57.34 3357.62
265.000 269.08 57.15 3399.74
270.000 240.08 56.96 3462.65
_= ^^^ 2!n Q_ 56.77 3485.75
280.000 181.54 56.58 3529.68
285.000 151.99 56.38 3574.22
290.000 122.23 56.18 3619.41
295.000 92.25 55.98 3665.25
300.000 62.06 55.78 3711.76
305.000 ..... 31.62 55.58 9758.95
310.000 0.94 55.37 3806.83
315.000 -29.99 55.16 3855.43
320.000 -6L.19 54.95 3904.76
325.000 -92.67 56.74 3954.84
330.000 -124.43 54.52 4005.68
335.000 -156,50 54.30 4057.30
340.000 -188.88 54.08 4109.73
345.000 -221.59 53.86 4162.98
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D5-15481-I

TABLE 7-XVlII VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
350.000
355.000

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
437.627
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
537.424

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XDOT YOOT ZDOT
(M/SEC) IM/SEC) IM/SEC)
-254.64 53.64 4217.07
-288.04 53.41 4272.03
-321.81 53.19 4327.88
-355.96 52.96 4384.64
-390.50 52.72 4442.35
-425.45 52.49 450[.0t
-460.83 52.25 4560.67
-496.66 52.02 4621.35
-532.94 51.78 4683.08
-569.70 51.54 4745.90
-606.95 5L.29 4009.83
-644.72 51,05 4874.92
-683.02 50.80 4941.20
-721.87 50.56 5008.72
-761.30 50.31 5077.50
-801.33 50.05 5147.61
-841.97 49.80 5219.07

-883.26 49.55 5291.96
-905.23 49.41 5330.84
-925,52 49.29 5359.15
-968.70 49.04 5419.52

-1012.48 48.?8 5480.86
-1056.86 48.52 5543.23
-1101.87 48.26 5606.64
-1147.54 48.00 5671.13
-1193.87 47.74 5736.74
-1240.89 4T.48 5803.51
-1288.63 47.22 5871.47
-1337.10 46.96 5940.68
-1386.34 46.69 6011.18
-1436.3T 46.43 6083.02
-1487.22 46.16 6156.26
-1538.91 45.90 6230.93
-1591.48 45.63 6307.12
-1644.96 45.36 6384.88
-1699.40 45.[0 6464.28
-1754.82 44.83 6545.40
-1811.27 44.56 6628.31
-1868.81 44.29 6713.09
-1897.12 44.15 6754.90
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TABLE 7-XVIII

I,

VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT |8|-DEGREES LAUNCH AZIMUTH)
ICONTINUEO)

TIME FROM
LIFTOFF

|SEC}
537.424
537.442
540.000
_43.142

545.000
545.742
549,542
550.000
555.000
560.000
565,000
570.000
575.000
580.000
585.000
590.000
595.000
600.000
605.000
610.000
615.000
620.000
625.000
630.000
635.000
640.000

645.000
650.000
655.000
656.031
656.031
660.000
670.000
680.000
690.000
700.000
710.000
720.000
730.000
740°000

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO, 13.

XDOT YDOT ZOOT
IM/SEC| [NISEC) IM/SEC)

-1897.12 44.15 6754.90
-1897.28 44,15 6754.86
-1920.31 44.01 6750.17
-1948,58 43.84 6744.33
-1966.57 43.73 6749.79
-1973,78 43.69 6751.96
-2011.33 43,47 6765.73
-2015.86 43.45 6767.39
-2065.44 43.16 6785.49
-2115.28 42.87 6803.54
-2165.38 42.58 6821.55
-2215.76 42.28 6839.51
-2266.40 41.99 6857.42
-2317.28 41.69 6875.30
-236B.38 41.40 6893.14
-2419.72 41.10 6910.94
-2471.29 40.80 6928.71
-2523.08 40.50 6946.45
-2575.11 40.19 6964.16
-2627.36 39.89 6981.83
-2679.83 39.60 6999.49
-2732.54 39.30 7017.12
-2785.46 39.0t 7034.73
-2838.60 38.72 7052.32
-2891.96 38,44 7069.90
-2945.54 38.17 7087.47
-2999.33 37,92 7105.03
-3053.33 37.73 7122.59
-3107.45 37.57 7140.19
-3118.59 37,53 7143.83
-3118.59 37.53 7143.83
-3152.23 37.28 7129,07
-3236.70 36.65 7091.19
-3320.70 36.02 7052.31
-3404.24 35.38 7012.43
-3487.30 34.74 6971.56
-3569.88 34.09 6929.71
-3651.94 33.44 6886.89
-3733.51 32.78 6843.10
-3814.55 32.12 6798.36
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TABLE 7-XVllI VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LiFTOFF

(SEC)
740.031
750.000
760.000
770.000
780.000
790.000
800.000
900.000

LO00.O00

llO0.O00

1200.000
1300.000
1400.000

1500.000

1600.000

1700.000
1800.000
1900.000
2000.000
2100.000
2200.000
2300.000
2400,000
2500.000
2600.000
2700.000
2800.000
2900.000
3000.000
3100.000

3200.000
3300.000
3400.000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000
4100.000

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XOOT YOOT
IM/SEC) IM/SEC)

-3814.80 32.12
-3895.03 31.45
-3974.96 30.78
-4054.33 30.10
-4133.13 29.42
-4211.35 28.73
-4288.97 28.04
-5030.23 20.89
-5700.71 13.40
-6291.07 5.63
-6792.87 -2.30
-7199.01 -10.30

-7503.71 -18.28
-7702.63 -26.12
-7792,91 -33.72
-7773.26 -40.99
-7643.93 -47.82
-7406.75 -54.12
-7065.09 -59.80
-6623.80 -64.78
-6089.16 -68.99
-5468.77 -72.35
-4771.44 -74.82
-4007.06 -76.35
-3186.45 -76.90
-2321.21 -76.47
-1423.56 -75.04

-506.14 -72.61
418.16 -69.22

1336.35 -64.88
2235.56 -59.64
3103.18 -53.56
3927.08 -46.72
4695.70 -39.17
5398.30 -31.03
6025.03 -22.38
6567,10 -13.33
7016.90 -4.00
7368.11 5.50
7615.80 1_.03

ZDOT
I M/SEC )
6798.22
6752.61
6705.91
6658.26
6609.68
6560. L6
6509.72
5955.98
5318.24
4605,57
3827.88
2996.10
2121.95
1217.75

296.27
-629.45

-1546,,33
-2441.38
-3301.93
-4115.82
-4871.54
-5558,44
-6166.85
-6688,22
-7115.26
-7442.02
-7663.97
-7778.06
-7782,77
-7678.08
-7465.53
-7148.15
-6730.41
-6218,21
-5618.72
-4940.37
-4192.67
-3386.11
-2532.03
-1642.39
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TABLE 7-XVIII VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (8[-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13o

TIME FROM
LIFTOFF XDOT YDOT ZDOT

ISEC) IM/SEC) IM/SEC) (M/SEC)
4200.000 7756.48' 24._9 -729.72
4300.000 7788.17 33.73 193.18
4400.000 7710.43 42,64 1113.32

4500.000 7524.37 bl.09 2017.76
4600.000 7232,60 58,97 2893.80
4700.000 6839.24 66.16 3729.12
4800.000 6349,85 72.56 4511.98
4900.000 5771.33 78.08 5231.41
5000.000 5111.83 82.62 5877.32
5100.000 4380.62 86.12 6440.66
5200.000 3587.99 88.53 6913.57
5300.000 2745.05 89.7B 7289.43
5400°000 1863.63 89.86 7563.00
5500.000 956.08 88.75 7730.48
5600°000 35.11 86.45 7789.52
5700.000 -B86.42 82.97 7739.31
5800.000 -1795.59 78.35 7580.54
5900.000 -2679.67 72,64 7315.42
6000.000 -3526.30 65,89 6947.62
6100.000 -4323.59 58.19 6482.26
b200.O00 -5060.37 49.62 5925.81
6300.000 -5726.27 40.29 5286.03
6400.000 -6311.89 30.32 4571.85
6500.000 -6808.96 19.83 3793.26
6600.000 -7210,44 8.95 2961.17
6700_000 -7510.62 -2.16 2087.28
6800.000 -7705.22 -13,38 LIB3.87
6900.000 -7791.45 -24.53 263.6B
7000.000 -7768.06 -35.48 -660o31
7100.000 -7635.35 -46,08 -1575.06
7200.000 -7395.19 -56.17 -2467.65
7300.000 -7050.98 -65o61 -3325.47
7400,000 -6607.60 -74.27 -4136.41
7500.000 -6071.34 -82.02 -4889.03
7600.000 -5449.80 -88.74 -5572.76

7700,000 -4751.80 -94.35 -6177.99
7800,000 -3987.21 -98.74 -6696.24
7900.000 -3166.83 -101.84 -7120.28
8000,000 -2302,24 -103.60 -7444.23
8100.000 -1405.60 -103.99 -7663.61
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TABLE 7-XVlll VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREE$ LAUNCH AZ|MUTH)
(CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOT ZDOT

(SEC) |MISEC) (MtSEC) (MISEC|
8200.000 -489.51 -102.97 -7775.41
8300.000 433.18 -lOO.5b -777B.|5
8400.000 1349.55 -96.77 -7671.86
8500.000 2246.78 -91.64 -745B.OB
8600.000 3112.34 -BS.2Z -7139.B6
BTO0.O00 3934.14 -77.5B -6721.68
8800,000 4700.72 -6B.B2 -6209.42
8900.000 5401.35 -59.04 -5610.25
9000.000 6026.27 -48.36 -4932.57
9100.000 6566.74 -36.93 -4185.84
9200.000 7015.19 -24.88 -3380.53
9300.000 7365.35 -12.37 -2527.90
9400.000 7612.31 0.42 -1639.89
9500.000 7752.61 13.34 -728.92
9600.000 7784.28 26.21 192.22
9700.000 7706.B7 3B.BS 1110.64
9800.000 7521.49 51.08 2013.4S
9900.000 7230.72 62.75 288B.Ol

10000.000 6838.67 73.67 3722°05
10100.000 6350.85 83.70 6503.89
10200.000 5774.10 92.69 5222.60
10300.000 5116.54 100.50 5868.12
10400.000 4387.37 107,03 6431.44
10500.000 3596.83 112,17 6904.70
10600.000 2755.96 115.83 7281.31
10700.000 1876.53 117.95 7556.01
lOBO0.O00 970.82 118.49 7724.98
10900.000 51.49 117.42 7765.B7
11000.000 -B6B.65 114.75 7737.63
11100.000 -1776.74 110.49 7581.50
11200.000 -2660.11 104.69 7319.05
11300.000 -3506.41 97.41 6954.10
11400.000 -4303.79 68.74 6491.71
11500.000 -5041.09 78.77 5938.29
11600.000 -5707.95 67.64 5301.55
11700.000 -6294.9B 55.47 4590.33
11800.000 -6793.90 42.44 3814.59
11900.000 -7197.67 28.71 2985.16
12000.000 -7500.54 14.45 2113.66
12100.000 -7698.20 -0.13 1212.34
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D5-15481-I

TABLE 7-XVIlI VEHICLE VELOC|TY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (81-OEGREES LAUNCH AZIMUTH)
ICONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOT

(SEC| (MtSEC) (HISEC)
12200.000 -7787.82 -14.86
12300.000 -7768.12 -29.49
12400.000 -7639.33 -43.86
12500.000 -7403.28 -57.76
12600.000 -7063.28 -70.99
12700.000 -6624.16 -83.36 "
12800.000 -6092.13 -94.70
12900.000 -5474.74 -104.84
13000.000 -4780.70 -113.63
13100.000 -4019.82 -120.94
13200.000 -3202.84 -126.65
13300.000 -2341.25 -130.67
13400.000 -1447.16 -132.94
13500.000 -533.10 -133.41
13600.000 385.13 -132.06
13700.000 1303.68 -128.89
13800.000 2200.75 -123.93
13900.000 3066.86 -117.23
14000.000 3889.93 -108.88
14100.000 4658.50 -98.96
14200.000 5361.87 -81.61
14300.000 5990.25 -74.97
1440.0.000 6534.88 -61.20
14500.000 6988.16 -46.47
14600.000 7343.76 -30.99
14700.000 7596*72 -14.96
14800.000 7743.50 1.41
14900.000 7782.05 17.89
15000.000 7711.82 34.26
15100.000 7S33.80 50,29
15200.000 7250.49 65.76
15300.000 _ 4865.87 80.45
15400.000 6385.32 94.15

15500.000 5815.57 106.67
15600.000 5166.61 117.83
15700.000 4441.53 127.45
15800.000 3656.44 135.41
15900.000 2820.30 141.56
16000.000 1944.76 145.83
16100.000 1042.03 • 148.12

ZDOT
(MISEC)

293.87
-628.83

-1542.74
-2434.99
-3292.99
-4104.67
-4858.61
-5544.21
-6151.88
-6673.11
-7100.67
-742B.63
-7652.46
-7769.11

-7777.04
-7676.20
-7468o07
-7155.60
-6743.20
-6236.64
-5643.03
-4970.63
-4228.85
-3428.03
-2579.35
-1694.65

-786.31
132.99

1050.40
1953.09
2828.44
3664.22
4448.75
5171.07
5821.12
6389.84
6869.30
7252.83
7535.10
7712.19
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D5-15481-I

TABLE 7-XVIII VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (81-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM

LIFTOFF XOOT YDOT ZDOT

(SECI (MISECI (MISEC) (MISEC)

16200°000 124,68 1_8,40 7781.61
16300°000 -794,52 146.65 7742°41
16400.000 -1702.75 142.86 7595. I0

16500.000 -2587.38 137,09 7361.69
16550.000 -3016o96 133°47 7176o24
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TABLE 7-XtX

J,

q

HEIGHTo THRUST, ALTITUDEt
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (90-DEGREES

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15,000

20.000

25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.250
85.000
90.000
95.000

100.000
105.000
llO.O00

115.000

120.000
125.nnn

130.000
135.000
140.000

145.000
147.329
150.000
155.000

159.329
159.329
159.459
160.000
163.759

WEIGHT THRUST
(POUNDS) (POUNDS)

6.401386E 06 7.662082E 06
6.257192E 06 7.669936E 06
6.112940E 06 7.684710E 06
6.055222E 06 7.692852E 06
5.968626E 06 7.707578E 06
5.824245E 06 7.739613E 06
5.679789E 06 7.780933E 06
5.535251E 06 7.832038E 06
5.3906266 06 7.892950E 06
5.245907E 06 7.963235E 06
5.101088E 06 8.041959E 06
4.956165E 06 8.127621E 06
6.811133E 06 8.218253E 06
4.665990E 06 8.311228E 06
4.520741E 06 8.403757E 06
4.375261E 06 8.493341E 06
4.229469E 06 8.580864E 06
4.083508E 06 8.663631E 06
4.017765E 06 8,697963E 06
3,937360E 06 8.737273E 06
3.791011E 06 8.800116E 06
3.644778E 06 8.851238E 06
3.498333E 06 8.891853E 06
3.351667E 06 8.924549E 06
3.204773E 06 8.951733E 06
3o057641E 06 8o975317E 06
2.910257E 06 8.996662E 06
2 ?A_Ang_ nA Q-_lkT_QF N_

2.614658E 06 q.036328E 06
2.466400E 06 9.055851E 06
2.317799E 06 9.075576E 06
2.168822E 06 9.095536E 06
2.099290E 06 7.283890E 06
2.035959E 06 7.238603E 06
1.917221E 06 7.253678E 06
1.81AITTE 06 7.266754E 06
1.459482E 06 0.000000E-39
1.459482E 06 2.742798E 05
1.458931E 06 2.762829E 05
1.455103E 06 1.024098E 06

ALTITUDE
(METERS)

49.3
75.1

156.1
205.8
300.4
515.9
811.8

1197.7

1684.2
2282.2
3002,3
3855.4
4850.6
5996.1
7297.7
8757.8

10377.2
12159.0
13015.2
14108.8
16231.1
18530.2
21008.8
23668.1
26506.0
29523.6
32725.3
36115,5

39699.3
43483.1
47476.3
51690.4

53732.8
56126.6
60726.8
64845.0
64845.0
64970.!
65491.5
69052.1

SURFACE

RANGE

(NMI)

0.000

0.000

0.000

0.000

0.000

0.000
0.002
0.010

0.028
0.062
0.121

0.216

0.359
0.564
0.847
1.392
1.829
2.411

2.752
3.196
4.112
b .225
6.542
8.094
9.940

12.068
14.488
17.252

20.378
23.876
27.798
32.168
34.363
37.003
42.266
47.178
47.178
47.329
47.967
52._87
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TABLE 7-XlX WEIGHTt THRUSTt ALTITUDEt
RANGE FROM CAPE KENNEDY -
PARKING ORBIT 190-DEGREES
(CONTINUEO)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF WEIGHT THRUST

(SEC) (POUNDS] (POUNDS)
165,000 1.452107E 06 1.024102E 06
165.859 1.450031E 06 1.163632E 06
170.000 1.43869BE 06 1.163640E 06
175.000 1,425012E 06 1.163645E 06
IBO.O00 I°411327E 06 1.163647E 06
185,000 1°397642E 06 1,16364BE 06
189.559 1°375262E 06 1°16364BE 06
190,000 1°374056E 06 1,163649E 06
194.559 1.352926E 06 1.163669E 06
195.000 1.351721E 06 1.163649E 06
200.000 1.338035E 06 1.163613E 06
205.000 1.324350E 06 1.163607E 06
210.000 1.3|0665E 06 1.163649E 06
215.000 1.296979E 06 1.163669E 06
220.000 1.283296E 06 1.163669E 06
225.000 1.269608E 06 1.163669E 06
230.000 1.255923E 06 1.163669E 06
235.000 1.26223BE 06 1.163669E 06
240.000 1.228552E 06 1.163669E 06
245°000 1.216867E 06 1.163669E 06
250.000 1.2011BIE 06 1.163669E 06
255.000 1,187496E 06 1,163649E 06
260.000 1,173811E 06 1.163669E 06
265.000 1.160125E 06 1.163669E 06
270o000 1.166660E 06 1.163669E 06
275.000 1.132756E 06 1.163669E 06
L_u°uuu i.119069E 06 1.163649E ^L_U

285.000 1.105384E 06 1.163649E 06
290°000 1.09169BE 06 1.163669E 06
295.000 1.078013E 06 1.163649E 06
300.000 1.066327E 06 |.163669E 06
305°000 1.050642E 06 1.1636_9E 06
310.000 1.036957_ 06 [.163669E 06
315.000 1,0232TIE 06 1.163649E 06
320°000 1.009586E 06 1.163669E 06
325°000 9.959004E 05 1o163649E 06
330.000 9.822150E 05 1.163649E 06
335°000 9.685296E 05 1.163669E 06
360°000 9.568662E 05 1.163669E 06
365°000 9,6115BBE 05 1.163669E 06

ALTITUDE
(METERS]

70204.5
70998.0
76765.7
79198.3
83504,7
87687,1
91396.8
91747.6
95_46.6
95689.1
99514.6

103226.6
106839.8
I10357.6

113779,6
117107,6
120341.9

123483.8
126533°7
129493.6
132363.0
135163.8
137837°0
14O443.3
142963°8
145399.6
I_7751 .. *
150021.6

152209.5

154317.4

156346.1

158296.7
160170.6
161968.9
163692.8
165343°6
166922.8
168431°7

169871.4

171243.8

SURFACE
RANGE
(NMII

53.86B
54.862
59,787
65,811
71.926
78.126
83.858
84.415
90.229
90.796
97.266

I0_.831

110.486

117.232

126.073

131.008

138.039
145.167

152.397

159.727
167.161

174.698
182.343
I90.096
197°95q

2O5.935
2!_024

222.229
230.553
238.997
247.562
256,252
265.068
274.013
283.088
292.297
301.642

311.125

320.747

330.514
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TABLE 7-XlX

D5-15481-1
i
t

WE|GHTI THRUSTt ALTITUOEI
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (90-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF HEIGHT THRUST

(SEC) (POUNDS) (POUNDS)
350.000 9.274734E 05 1.163669E 06
355.000 9,137880E 05 1.163669E 06
360.000 9.O01026E 05 1.163649E 06

365.000 8.864172E 05 1.163649E 06
370.000 8.727318E 05 1.163669E 06
375.000 8.590464E 05 1,163649E 06
380.000 8.453610E 05 1.163669E 06
385,000 8.316756E 05 [.163669E 06
390.000 8.179902E 05 1o163649E 06
395.000 8.043048E 05 1o163649E 06
400.000 7,906194E 05 1°163649E 06
405.000 7.769360E 05 1.163649E 06

410.000 7.632486E 05 1.163669E 06
415.000 7.49563ZE 05 1.163649E 06
420.000 7.358778E 05 1.163669E 06
425.000 7.ZZXq24E 05 1.163649E 06
430.000 7.085070E 05 1.163669E 06
435.000 6.948217E 05 1.163649E 06
437.627 6.876303E 05 9.536950E 05
4400000 6.823523E 05 9.536950E 05
645.000 6.712296E 05 9.536950E 05
450.000 6.601069E 05 9.536949E 05
455.000 6.489841E 05 9.536950E 05
460.000 6.378614E 05 9.536950E 05
465.000 6o267387E 05 9.536950E 05
470, _^^uuu 6.156160E 05 9.536950E 05

475.000 6o044932E 05 9°536950E 05

480.000 5.933705E 05 9.536950E 05

485.000 5.822478E 05 9.536950E 05

490.000 5.711251E 05 9.536950E 05
495.000 5.600024E 05 9.536950E 05
500.000 5.488796E 05 9.536950E 05
505°000 5.377569E 05 9.536950E 05
510.000 5.266342E 05 9.536950E 05
515.000 5.155115E 05 9.536950E 05
520.000 5.043888E 05 9.536950E 05
525.000 4,932661E 05 9o536950E 05
530.000 4.821434E 05 9.536950E 05
535.000 4.710206E 05 9.536950E 05.
537.426 4.656272E 05 9.536950E 05

ALTITUDE
(METERS)
172569.9
173791.6
174970.1
176087.2
177164.8
178146.3
179087.5
L79976.3
180812.6
181598.5
182335.8
183027,0
183674,1
184279.3
184845.3
185374.3
185869.2
186332.5
186564.2
186765.2
187157.5
187509.1
187822.2
188099.8
188343.8

003_l.3

188742.7
188903.3
189041.7
189161.5
189265.5
189357.4
189441.0
189519.5
18959T.5
189678.8
189767.7
189868.9
189987.1
190051.9

SURFACE
RANGE
(NMII
340°426
350.486
360.698
371.066
381.586
392.269
403.114
414.126
425.307
436.661
468.190
459.900
471.792
483.672
496.142
508.607
521,272
536. 139
540.983
547.210
560.459
573.885
587,691
601.280
6|5.256
629.;22
643.783
658.342
673.103
500.071
703.250
718o643
734,256
750.093
766.160
782.461
799.002
815.780
832.824
86L.L77
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D5-15481-I

TABLE HEIGHT, THRUST, ALTITUDEt
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (90-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTHI

TIME FROM
LIFTOFF HEIGHT THRUST ALTITUDE

(SEC) (POUNDS) (POUNDS) (METERS)
537.424 3.635400E 05 0.000000E-39 £9005£.9
537.442 3.635400E 05 2.71£4TOE 04 190052.5
540.000 3.632896E 05 2,711470E 04 £90118.2
543.162 3.629819E 05 2.069960E 05 190184.2
545.000 3,620828E 05 2.069960E 05 190216.7
545.742 3.617234E 05 2.333670E 05 190228.9
549.542 3.595114E 05 2.333470E 05 190283.I
550.000 3.592603E 05 2.333670E 05 £90288.8
555.000 3.565X69E 05 2.333470E 05 190339.7
560.000 3.537720E 05 2.333470E 05 190371.1
565.000 3.510260E 05 2.333470E 05 190384.3
570.000 3o482801E 05 2.333470E 05 190380.3
575.000 3.45534IE 05 2.333470E 05 190360.6
580.000 3.427882E 05 2.333670E 05 190326.6
585°000 3.400422E 05 2.333670E 05 190280.2
590.000 3.372962E 05 2.333470E 05 £90222.6
595.000 3.365522E 05 2.3336TOE 05 190155.3
600.000 3.318087E 05 2.333670E 05 190080.5
605,000 3.290653E 05 2.333470E 05 190000.£
610°000 3.263218E 05 2.333670E 05 1899£5.3
615,000 3.235783E 05 2.333670E 05 189828.5
620,000 3.208349E 05 2.333670E 05 18976£.2
625.000 3.1809L4E 05 2.333670E 05 [89655.8
630.000 3.153480E 05 2.333670E 05 189576.0
635.000 3.126065E 05 2.333470E 05 £89498o£
640.000 3.098610E 05 2.333670E 05 189630.0
_=nnn _-n_!76E n_ 2 _3470E _ 189372.2

650.000 3.063741E 05 2.333670E 05 189326°7
655.000 3.016306E 05 2.333470E 05 189296,0
655.175 3.015366E 05 2.333670E 05 189295.2
655.175 3.015344E 05 1.400000E 02 189295.2
660.000 3.015263E 05 1.400000E 02 189274.7
670.000 3.015094E 05_ 1.400000E 02 189231.5
680.000 3.014925E 05 1.400000E 02 189187.1
690.000 3.016756E 05 1.400000E 02 189£41.8
700.000 3.014587E 05 1.400000E 02 189095.5
710.000 3.014618E 05 1.400OOOE 02 189048.3
720.000 3.014249E 05 1.942928E 02 189000.2
730.000 3.016019E 05 1.930575E 02 18895£.2
739.175 3.0138£0E 05 5.192403E Ol 188905.6

SURFACE
RANGE
(NMII
841.177
861.238
850.084
860.955
867.386

869.960
883.160
884.752
902.200
919.731

g37.365

955.065
972.830
990.70t

1008.659
1026.705
1044.839
1063.063
1081.378
1099.783

1118.280
1136.870
1155.553

1176.330
1193.202

1212.171

1250.397

1269.657

1270.335

1270.335

1288.970
1327.597
1366.223
1604.850
1443.677
1482.105
1520.733
1559.362
1594.805
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TABLE 7-XlX WEIGHT, THRUST, ALTITUDEt
RANGE FRON CAPE KENNEDY -
PARKING ORBIT (90-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

ISEC)
740.000
750.0O0
760.000
770.000
780.000
790.000
800.000
900.000

1000.000
1100,000
1200.000
1300.000
1400.000
1500.000

1600.000
1700.000
1800.000
1900.000
2000.000
2100.000
2200.000
2300.000
2400.000
2500.000
2600.000
2700.000
2800.000
2900.000
3000.00O
3iO0.O00

3200.000
3300.000
3400.000
35O0.000
3600.000
3700.000
3800.000
3900.000
4O00.000

4100.000

SURFACE
WEIGHT THRUST ALTITUDE RANGE

(POUNDS) (POUNDS) (METERS) (NMI)
3.013805E 05 5.182216E Ol 188901.4 1597.990
3.013748E 05 5.058683E 01 188850.7 1636.620
3.013691E 05 4.935150E Ol 188799.2 1675.269

3.013636E 05 4.811617E Ol 188767.2 1713.879
3.013583E 05 4.68BOB4E Ol 188694.3 1752.509
3.013531E 05 4.564551E 01 188640.9 1791.139

3.013680E 05 4.661018E Ol 188586.7 1829.769
3.013106E 05 8.000000E O0 188016.5 2216.086
3.012916E 05 5.417583E Ol 187415.0 2602.423
3.012309E 05 5.467826E Ol 186813.1 2988.786
3.011706E 05 5.383520E 01 186243.6 3375.178
3.011111E 05 5.277039E Ol 185737.1 3761.599
3.010530E 05 5.135608E 01 185321.2 4148.048
3.009968E 05 6.965964E Ol 185018.9 4534.524
3.009626E 05 6.796519E 01 184846.6 4921.024
3.008900E 05 4.627075E Ol 184814.5 5307.544
3.008393E 05 4.464285E O1 184925.6 5694.082
3.007905E 05 4.301785E Ol 185176.0 6080.630
3.007435E 05 4.139285E Ol 185555.4 6467.186
3.006983E 05 3.976785E 01 186047.2 6853.743
3.006549E 05 3.814285E Ol 186630.0 7240.296
3.006133E 05 3.651785E O l 187279.5 7626.831
3.005735E 05 3.489285E Ol 187968.4 8013._59
3.005355E 05 3.340475E 01 188669,7 8399.854
3.004990E 05 3.196031E Ol 189356.7 8786.311
3.004642E 05 3.051587E Ol 190006.0 9172.713
3.004310E 05 2.915055E Ol 190597.0 9559.030
3.003988E 05 2.820610E Ol 191114.6 9945.187
3.003673E 05 2,726!66E Ol 191548.8 L0330.RT3
3.003363E 05 2.631721E Ol 191895.6 10710.341
3.003060E 05 2.537277E 01 192156.9 10492.630
3.002764E 05 2.442832E 01 192340.6 10107.699

3.002473E 05 2.348388E Ol 192459.3 9721.885
3.002189E 05 2.253943E Ol 192530.0 9335.927
3.00191_E-05 2.195433E O1 192572.1 8949.950

3.0016_8E 05 2.138489E Ol 192605.7 8563.993
3.001393E 05 2.08L544E Ol 192651.6 8178.069
3.001169E 05 2.024600E Ol 192730.3 7792.186
3.000915E 05 1.967655E Ol 192859.3 7406.346
3.000691E 05 1.910711E Ol 193052.9 7020.551
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D5-15481-I

TABLE 7-XIX HEIGHT, THRUST, ALTITUOEt
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (90-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH)

IME FROM
LIFTOFF HEIGHT THRUST

(SEC) (POUNDS) (POUNDS)
4200.000 3.000478E 05 1.653767E O!
4300.000 3.000274E 05 1.814725E Ol
4400.000 3.000074E 05 1.781392E 01
4500.000 2,999678E 05 1.748058E 01

4600.000 2,999685E 05 1,717802E Ol

4700.000 2o999495E 05 1.703913E Ol

4800.000 2.999306E 05 1.690026E Ol
6900.000 2,999119E 05 1,683864E Ol
5000.000 2.998931E 05 1.697753E 01
5100.000 2.998761E 05 1.711662E Ol
5200.000 2.9985501 05 1.725531E Ol
5300.000 2.9983581 05 1.739420E Ol

5400.000 2.998162E 05 1.786581E Ol
5500.000 2,997961E 05 1.835192E Ol

5600.000 2.9977541 05 1.883804E Ol

5700.000 2.997562E 05 1°932615E 01
5800.000 2.997325E 05 1.981026E Ol
5900.000 2.997102E 05 2.029637E Ol
6000.000 2.996874E 05 2.078268E Ol
6100.000 2.99664|E 05 2.119487E Ol
6200.000 2.996603E 05 2°158376E Ol
6300.000 2.996161E 05 2.197265E Ol
6400,000 2.995915E 05 2.232198E Ol
6500.000 2.995666E 05 2°266087E Ol
6600.000 2.995616E 05 2.259976E 01
6700.000 2.995165E 05 2.253068E Ol

6800.000 2.99_915E 05 2.242247E 01
6900.000 2.994666E 05 2,228358E Ol

7000.000 2.994619E 05 _-_14469E ^'
7100.000 2o994174E 05 2.200580E Ol
7200.000 2.993931E 05 2.168058E 01
7300,000 2.993691E 05 2.134725E Ol
7600.000 2.993455E 05 2,101392E Ol
7500.000 2.993223E 05 2.068058E 01
7600.000 2.992995E 05 2.034725E Ol
7700.000 2o992771E 05 2o0013921 Ol
7800.000 2o992550E 05 1.968058E Ol
7900.000 2.992333E 05 1.931566E Ol
8000.000 2.992120E 05 1.894066E 01
8100.000 2.991911E 05 1o856566E Ol

ALTITUDE
(METERS)
193320.1
193664,3
194083.4
194569.1
195107.5

195679.7
196263.1
196832,0
197359.5
197819.3
198186.5
198439.3
198560.5
198538.2
198367.3
198048.9
197591.5
197010.6
196328.6
195572.4
194771.8
193959,7
193169.6
192434.0
191783.7
191245.5
190840.8

190585.3
190487.6
190549.2
190764.6
191121.8
191602.6
192186.3
192860,6
193543.6
194266.5
194976.0
195653.0
196276,7

SURFACE
RANGE
(NMI)

6634.799
6249.089
5863.419
5477.788
5092.194

4706.636
4321.114
3935.630
3550.190
3164.804
2779.493
2394.295
2009.279
1624.590
1240.552

858.084
481.034
155.945

339.386
709.993

1091.394
1475.274
1860.122
2245.455
2631.072
3016.866
3402.718
3788.766

4174.798
4560,869
4946.892
5332.904
5718.857
6104.720
64q0,658
6876,026
7261.355
7646,367
8030.929

8414.834
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D5-15481-1
I

TABLE 7-XlX WEIGHT, THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -

PARKING ORBIT (gO-DEGREES

(CONTINUED)

AND SURFACE

LIFTOFF THROUGH

LAUNCH AZIMUTH)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

(SEC) (POUNDS) (POUNDS) (METERS) (NMI)
8200.000 2.991707E 05 1.819066E Ol 196824.7 8797.726
8300.000 2.991506E 05 1.781566E O1 197292.5 9178.916
8400.000 2.991310E 05 1.766066E 01 197673.3 g556.891

8500.000 2.991118E 05 1.706566E Ol 197968.3 9927.542
8600.000 2.990930E 05 1.672962E Ol 198184.6 10275.278
8700.000 2.990766E 05 1.642387E Ol 198336.0 10504.043
8800.000 2.990566E 05 1.611831E Ol 198432.7 10355.300
8900.000 2.990387E 05 1.581276E Ol 198699.6 10021.781
9000.000 2.ggo212E 05 1.550720E 01 198554.8 9655.025
9100.000 2.990042E 05 1.520165E 01 198619.9 9278.964
9200.000 2o989876E 05 1.48960gE O1 198713.9 8899.179
9300.000 2.989710E 05 1.466019E O( 198853.9 8517.585

9400.000 2.989548E 05 1_454908E Ol 199052.7 8135.012
9500.000 2.989386E 05 1.443797E 01 199119.1 7751.879
9600.000 2.989226E 05 I.432686E 01 199655.8 7368.421

9700.000 2.989067E 05 1.638425E Ol 200060.0 6984.784

9800.000 2.988907E 05 1,449536E 01 200523.0 6601.068
9900.000 2.988745E 05 1.460647E 01 201030.8 6217.366

10000.000 2.988582E 05 1.474615E 01 201564.5 5833.679
10100.000 2,988417E 05 1,503782E Ol 202101.9 5450.123
10200.000 2.988248E 05 1.532969E Ol 202617.8 5066.736
10300.000 2.988076E 05 1.562115E Ol 203086.6 4683.586
10400.000 2.987901E 05 1.591282E Ol 203481.5 4300.757
10500.000 2.987722E 05 1,620449E Ol 203780.0 3918.35g
10600.000 2.987541E 05 1.649615E O! 203960.8 3536.569

i0700.000 2.987356E 05 1.678782E Ol 204008.4 _155.552
10800.000 2.987167E 05 1.714603E O1 203912.1 2775.719
lOgO0.O00 2.986975E 05 1.750714E O1 203668.1 2397.617
II000.000 2.986779E 05 1.786825E 01 203278.9 2022.232
III00.000 2.986578E 05 1.822937E 01 202754.3 1651.435

11200.000 2.986374E 05 1.859048E Ol 202110.5 1289.208
11300.000 2.986165E 05 1.895159E Ol 201369.3 945.468

I1400.000 2.985952E 05 1.931270E Ol 200558.1 650.237
11500.000 2.985737E 05 1.952637E Ol 199707.5 498.744
I1600.000 2.985519E 05 1.969304E Ol 198850,8 609.663
11700.000 2.985299E 05 1.985971E 01 198021.g 88g.701
11800.000 2.985077E 05 2.002637E Ol 197254.2 1228.119
I1900.000 2.984854E 05 2.019304E Ol 196577,5 1587.970
12000.000 2.984628E 05 2.035971E Ol 196019.2 1957.415
12100.000 2.984401E 05 2.052637E Ol 195600.5 2331.834
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D5-15481-I

TABLE 7-XIX WEIGHT, THRUST, ALTITUDE,

RANGE FROH CAPE KENNEDY -
PARKING ORBIT (90-DEGREES
(CONTINUEOI

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH|

TIME FROM
LIFTOFF HEIGHT THRUST ALTITUDE

(SEC) (POUNDS| (POUNOS} (METERS|
12200.000 2o984172E 05 2°058449E Ol 195336.8
12300.000 2.983944E 05 2.055671E 01 195236.5
12400.000 2.983715E 05 2,052894E Ol 195300.8
12500.000 2.983687E 05 2°050116E Ol 195524*2
12600.000 2.983261E 05 2.020720E 01 195893.7
12700.000 2.983038E 05 1.990165E Ol 196391.3
12800.000 2.982818E 05 1.959609E Ol 196993.5
12900.000 2.982601E 05 1.929056E O| 197674.5

13000.000 2.982388E 05 1.898498E Ol 198405.1
13100.000 2o982179E 05 1o867962E Ol 199156.7
13200.000 2.981973E 05 1.837387E Ol 199901.3

13300.000 2.981770E 05 1.791035E Ol 200613.8
13400.000 2.981574E 05 1.739666E Ol 201272,7
13500.000 2.981383E 05 1.688257E Ol 201861.5
13600.000 2.981198E 05 1°636868E Ol 202369.0
13700.000 2.981018E 05 1.585679E Ol 202789.8
13800.000 2.980845E 05 1.536090E 01 203125.1
13900.000 2.980677E 05 1.48270lE Ol 203380.5
14000.000 2.980514E 05 1,443718E O1 203567.9
14100.000 2.980355E 05 1.414551E Ol 203702.6
14200.000 2.980199E 05 1.385384E 01 203802.8
14300.000 2°980047E 05 1.356218E O1 203888.6
14400.000 2.979897E 05 1.327051E Ol 203979.4
14500°000 2°97975lE 05 |.297884E 01 204095.1
146G0.000 2.979608E 05 1.268718E 01 204251.4

14700.000 2.979469E 05 1.249005E Ol 204461.2
14800.000 2.979330E 05 1.246227E Ol 204132.2
14900.000 2.979191E 05 1.24344flE Ol 205067.5
15000.000 2.979053E 05 1.2406725 Ol 205463.5
15100.000 2.978915E 05 1.256850E Ol 205912.0
15200.000 2.978774E 05 1.279072E OI 206398.7
15300.000 2.978630E 05 1.301294E 01 206905.2
15400.000 2.978485E 05 1.329011E O1 207609.4
15500.000 2.978334E 05 1.385956E 01 207886.5
15600.000 2.978177E 05 1,442900E OI 208311.0
15700.000 2.978014E 05 1.499845E Ol 208657.8
15800.000 2.977844E 05 1.556789E Ol 208904.1
15900.000 2.977668E 05 1,613733E 01 209029.7
16000.000 2.977486E 05 1.670678E 01 209019.7

16100.000 2.977297E 05 l°727622E O1 208864.5

SURFACE
RANGE
(NMI;

2709°098
3088.085
3468.145
3848.861
4229.946
4611.182
4992.387
5373.396
5754.043
6134.145
6513.485
6891.787
7268,679
7643.635
8015.861
8384.124
8746.300
9098.564
9433.323
9734.104

g963,633
10053.329

9957.567
9725.050
9423.622
9089.517
8738.737
8378.682
8013.109

7644.099
7272.902
6900.326
6526.930
6153.134

5779.281
5405.680
5032,637
4660.484
4289.617

3920.533

7-176 .....



D5-15481-I

TABLE 7-XIX WEIGHTt THRUSTt ALTITUDEt AND SURFACE
RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH
PARKING ORBIT I90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

|SEC)
16200.000
16300.000
16400.000
16500.000

16550.000

MEIGHT
(POUNDS)

2.977103E 05
2.976q0_E 05
2.976698E 05
2.976488E 05
2.976382E 05

THRUST
IPDUNDS)

1.775250E O1
1.822473E O1
1.869695E 01
1.908956E 01
1.921456E OL

ALTITUDE
(METERS)
208560°8
208112.2
207529.4
206828.9
206441.5

SURFACE
RANGE
(NNI)

3553.899
3190.653
2832.177
2480.600
2308.400

7-177



D5-15481-1

TABLE 7-XX

i,

INERTIAL VELOCITY,, RELATIVE VELOCITYt
INERTIAL ACCELERATIONo ANO GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)

TIME FROH INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) |N/SEC) (M/SECI (H/SEC/SEC)
0.000 408.637 0.00 1.900
5.000 408.762 10.40 2.201

10.000 409.201 22.27 2.501

12.000 409.495 27.45 2.627
15.000 410.092 35.70 2.B22
20.000 412.129 50.82 3.184
25.000 415.923 67.85 3.604
30.000 422.164 87.01 4.064
35.000 431.712 108.46 4.593
40.000 445.360 132.52 5.202
45.000 463.978 159.42 5.904
50.000 688.230 189.50 6.696
55.000 518.562 223.06 7.573
60.000 555.179 260.39 8.502
65.000 597.993 301.62 9.452
70.000 646.560 346.69 10.411

75.000 701.074 396.37 11.605

80.000 762.462 452.15 13.002

82.250 792.433 479.45 13.647
85.000 831.077 514.73 14.461

90.000 907.084 584.50 15.977

95.000 990.615 661.79 17.539
lO0.O00 1081.818 746.85 19.138

105.000 1180.871 839.88 20.837
II0.000 1288.007 941.18 22.507
115.000 1403.260 1051.10 24.199

120.vvv^^^ 1527.073 ii70.07 26.009
125.000 1660.091 1298.67 27.957
130.000 1803.071 1437.61 30.064
135.000 1956.950 1587.82 32.370
140.000 2122.896 1750.44 34.927
145.000 2302.354 1926.90 37.796
147.329 2391.047 2014.29 31.022
150.000 2472.967 2094.73 31.933
155.000 2635.008 2254.17 34.266
159.329 2785.281 2402.46 36.372
159.329 2785.261 2402.66 9.625
159.459 2784.847 2401.96 9.023
160.000 2784.033 2400.87 9.019
163.759 2778.602 2393.53 9.143

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.8181
9.8161
9.8178
9.8177
9.8174
9.8167

9.8158
9.8146
9.8131

9.8113

9.8090
9.8066
9.8O34
9.7998
9.7958
9.7913
9.7864

9.7809
9.7783
9.7749

9.7684
9.7614
9.7538
9.7457
9.7371
9.7279
9.71_2

9.7079
9.6970
9.6856
9.6736
9.6609
9.6547
9.6475
9.6331
9.6214

9.6214
9.6210
9.6195

9.6088

7-178



D5-15481-I

TABLE7-XX INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(gO-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROH INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) IN/SEC) (M/SEC) (M/SEC/SEC)
165.000 2783.141 2397.47 9.139
165.859 2786.318 2600.26 9.678
170.000 2805.893 2417o92 9.508
175.000 2830.370 2460.23 9.516
180.000 2855.742 2663.56 9.528
185.000 2881.991 2487.88 9.540
189.559 2906.677 2510.91 9.577
190.000 2909.125 2513.20 9.578
194.559 2934.850 2537.38 9.615
195.000 2937.396 2539.78 9.616
200.000 2966.763 2567.53 9.750
205.000 2996.666 2596.01 8.979
210.000 3026.768 2624.84 9.169
215.000 3057.836 2654.68 9.253
220.000 3089.729 2685.62 9.343
225.000 3122.466 2717.06 9.438
230.000 3156.068 2769.6[ 9.537
235.000 3190.482 2783.07 9.636
260.000 3225.766 2817.63 9.738
265.000 3261.903 2852.70 9.861
250.000 3298.897 2888.87 9.967
255.000 3336.753 2925.96 10.056
260.000 3375.676 2963.96 10,168
265.000 3415.067 3002.87 10.283
270.000 3455.537 3042.71 10.600
275.000 3696.891 3083.47 10.521
280.000 3539.137 3125.15 10.645
285.000 3582.283 3167.78 10.773
290.000 3626.337 3211.35 10.904
295.000 3671.308 3255.86 ll.038
300.000 3717.208 3301.34 11.176
305.000 3766.0_6- 3347.78 11.318
310.000 3811.835 3395.21 11.463
315.000 3860.586 3463.62 ll.613
320.000 3910.316 3493.03 11.767
325.000 3961.032 3543.65 11.925
330.000 4012.755 3594.91 12.087
335.000 4065.501 3647.40 12.254
360.000 6119.285 3700.96 12.626
345.000 4174.126 3755.59 12.603

7z79

GRAVITATIONAL
ACCELERATION

IN/SEC/SEC)
9.6054
9.6030
9.5918
9.5786
9.5658
9.5535
9.5425
9.5615

9.5308
9.5298
9.5186
9.5076
9.6970
9.4867
9.6767
9.4670
9.4576
9.4484
9.6395
9.4309
9.4226
9.4146
9.6068
9.3992
9.3920
9.3869
9.3782
9.3716
9.3656
9.3593
9.3535
9.3479
9.3425
9.3376
9.3324
9.3277
9.3232
9.3189
9.3168

9.3109



05-15481-I

TABLE 7-XX INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - L[FTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

($EC) (M/SEC} (HISEC} (M/SEC/SEC}
350.000 4230.044 3811.31 12.785
355.000 4287°060 3866.14 12.972
360.000 4345°194 3926.11 13.165
365.000 4404.470 3985.24 13.363
370°000 4464.912 4045.54 13.567
375.000 4526.547 4107.05 13.778
380.000 4589.402 4169.79 13.995
385.000 4653.505 4233°79 14.220
390.000 471B.889 4299.08 14.651
395.000 4785.585 4365.70 16.690
400.000 4853.629 4433.66 14.937
405.000 4923.056 4503.02 15.192
410.000 4993.907 4573.81 15.456
415.000 5066.223 4646.07 15.729
420.000 5140.047 4719.84 16.012
425.000 5215.427 4795.18 16.305
430.000 5292.411 4872.12 16.609
435.000 5371.054 4950.73 16.924
437.627 5413.063 4992.72 14.638
440.000 5444.404 5024.05 14.743
445.000 5511.360 5090.97 14.968
450.000 5579.575 5159.16 15.200
455.000 5649.083 5228.65 15.440
460.000 5719.920 5299.47 15.687
465.000 5792.125 5371.66 15.942
470.000 5865.737 5445.26 16.207
475.000 5940.801 5520,31 16.480
480.000 6017.361 5596.B7 16.763
485.000 6095.466 5674.97 17.056
490.000 6175.168 5754.67 17.360
495.000 6256.521 5836.02 17.675
500.000 6339.585 5919.08 18.003
505.000 6424.421 6003.92 18.344
510.000 6511.095 6090.59 18.699
515.000 6599.681 6179.18 19.069
520.000 6690.252 6269.75 19.454
525.000 6782.893 6362.40 19.857
530.000 6877.689 6457.19 20.279
535.000 6974.737 6554.24 20.721
537.424 7022.637 6602.14 20.944

GRAVITATIONAL
ACCELERATION

(M/$EC/SEC)
9.3072
9.3036
9.3003
9.2971
9.2941
9.2913
9.2886
9.2861
9.2037
9.2815
9.2794
9.2774
9.2756

9.2738
9.2722
9.2707
9.2693
9.2680
9.2674

9.2668

9.2657

9.2647
9.2638
9.2630
9.2623
9.2617

9.2612

9.2607

9.2603

9.2599
9.2596
9.2594
9,2591
9.2589
9,2587
9.2584
9.2582
9.2579
9.2575
9.2573

7-180



D5-15481-!

TABLE 7-XX INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
I90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SECI
537.424
537.442
540.000
543.142
545.000
545.742
549.542
550.000
555.000
560.000
565.000
570,000

575.000
580.000
585.000
590.000
595.000
600.000
605.000
610.000

615.000
620.000
625.000
630.000

635.000
640.000
645.000

650.000
655.000
655.175
655.175
660.000
670,000
680.000

690.000
700.000
710.000

720,000

730.000
739.175

INERTIAL RELATIVE INERTIAL

VELOCITY VELOCITY ACCELERATION

(M/SEC) (M/SEC] (M/SEC/SEC]
7022.637 6602.14 9.257
7022.636 6602.14 9.186
7026.601 6603°90 9.190
7026.590 6606.10 10.168
7036.846 6616.35 10.137

7060.955 6620°66 10.696
7064.792 6644.30 10.541
7067.674 6647.18 10.541

7099.314 6678.83 10.582
713.1.237 6710,76 10.627
7163.666 6762°98 10.676
7195.966 6775.69 10.726

7228.731 6808.29 10.765
7261.805 6861.37 10.807
7295.167 6874.75 10.848
7328.819 6908,42 10.889

7362.766 6962,38 10.930
7397.002 6976.63 10.971
7431.536 7011.18 11,012

7666.368 7066.03 11,052

7501.500 7081.18 12.093
7536.935 7116.63 11.133
7572,674 7152.38 11.174

7608.720 7188.45 11.215

7645.075 7224.82 11.253
7681o743 7261.50 11.293
7718.723 7298°50 11.331

7756,030 7335,82 11.392
7793,631 7373.44 11.359
7794.955 7374°76 11.360
7794.955 7374.76 9.259
7794.988 7374.8! 9.259
7795°058 7374.92 9.259
7795.128 7375.02 9.259

-7795.199 7375.12 9.259
7795.271 7375.23 9.260
7795.343 7375.34 9.260
7795.615 7375.45 9.260
7795.506 7375.57 9.260
7795.590 7375.69 9.260

GRAV ITAT IONAL

ACCELERATION

(MISEC4SEC )
9.2573

9.2573
9.2571
9.2570
9.2569
9.2568
9.2567
9.2566
9.2565
9.2566
9.2563
9.2563
9.2564
9.2565
9.2566
9.2567
9.2569
9.2571
9.2573
9.2575
9.2578
9.2580
9.2582
9.2584
9.2586
9.2588
9.2590
9.2591
9.2591
9.2591
9.2591
9.2592
9.2593
9,2593
9.2594
9.2595
9.2596
9.2597
9.2598
9.2599

7-181



D5-15481-I

TABLE 7-XX INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
|90-DEGREES LAUNCH AZIMUTH)
(CQNTINUEDI

TIME FROM
LIFTOFF

{SEC)
740.000
750.000
760.000
770.000
780.000
790.000
800.000
900.000

I000.000

II00.000

1200.000

1300.000

1400.000

1500.000

1600.000

1700.000

1800.000
I900.000

2000.000
2100.000

2200.000
2300.000
2400.000
2500.000
2600.000
2700.000
--vVV VVV

2900.000
3000.000
3100.000
3200.000
3300.000
3400.000
3500.000
3600.000
3700°000
3800.000
3900.000
4000.000
4100.000

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION
(M/SEC) (MISEC) (M/SECISEC)

7795.594 7375.70 9.260
7795.639 7375.78 9.260
7795.685 7375.87 9.260

7795.730 7375.95 9.260
7795.776 7376.03 9.260

7795.822 7376.L2 9.260
7795.868 7376.21 9.261
7796.305 7377.06 9.262

7796.711 7377.91 9.263
7797.245 7378.87 9.764
7797.767 7379.79 9.265
7798.256 7380.63 9.266
7798.695 7381.34 9.267
7799.067 7381.90 9.268
7799.363 7382.28 9.268
7799.572 7382.47 9.268
7799.69[ 7382.67 9.268
7799.720 7382.29 9.268
7799.659 7381.93 9.267

7799.513 7381.41 9.266
7799.292 7380.78 9.265
7799.005 7380.05 9.264
7798,664 7379.27 9.262
7798.280 7378.47 9.261
7797.866 7377.69 9.259
7797.435 7376.95 9.257
7796.997 _376.29 9.256
7796.562 7375.73 9.255
7796,137 7375.28 9.253

7795.727 7374.94 9.252
7795.335 7374.71 9.251
7794.960 7374.59 9.251
7796.601 7374.55 9.250
7794.255 7374.57 9.249
7793.916 7374.62 9.249
7793.579 7374.68 9.248
7793.244 7374.72 9.248
7792.905 7376.71 9.247
7792.559 7374.64 9.246
7792.203 7374.67 " 9.246

GRAVITATIONAL

ACCELERATION

IMISECISEC}

9.2599

9.2600

9.260I

9.2602
9.2603
9.2604

9.2606
9.2617
9.2629
9.2642
9.2653
9.2664
9.2673
9.2679
9.2683

9.2684

9.2683

9.2678
9.267I
9.2661
9.2649

9.2636
9.2621

9.2606

9.2590
9.2575
9.2560
9.2567
9.2535
9.2524
9.25[4
9.2506
9.2499
9.2492
9.2486
9.2481
9.2475
9.2468
9.246[
9.2453

7-182 .....



O5-15481-I

TABLE 7--XX INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
4200.000
4300.000
4400.000
4500.000

4600.000
4700.000
4800.000
4900.000

5000.000
5100.000

5200.000
5300.000
5400.000

5500.000
5600.000
5700.000

5800.000
5900.000
6000.000

6100.000
6200.000
6300.000
6400.000

6500.000
6600.000
6700.000
6800.000
6900.000
7000.000
7100.000

7200.000
7300.000
7400.000
7500.000
7600.000
7700.000
7800.000
7900.000

8000.000
8100.000

INERTIAL RELATIVE INERTIAL
VELOCITY VELOCITY ACCELERATION

(M/SECI (M/SEC| (M/SEC/SEC)
7791.837 7374.21 9.245
7791.664 7373.83 9.264
7791.086 7373.35 9.263
7790.710 7372.78 9.241
7790.346 7372.14 9.240
7790.002 7371.45 9.239
7789.690 7370.74 9.238
7789.422 7370.04 9.237
7789.210 7369.39 9.236
7789.065 7368.83 9.235
7788.998 7368.40 9.234
7789.017 7368.10 9.234
7789.127 7367.99 9.234
7789.332 7368.06 9.234
7789.631 7368.32 9.234
7790.021 7368.78 9.235
7790.493 7369.43 9.236
7791.040 7370.24 9.238
7791.645 7371.18 9.239
7792.291 7372.23 9.241

7792.958 7373.33 9.243
7793,629 7374.46 9.244
7794.284 7375.55 9.246

7794.903 7376.58 9.248
7795.468 7377.49 9.249
7795.964 7378.26 9.251
7796.375 7378.85 9.251
7796.693 7379.25 9.2_2
7796.909 7379.45 9.252
7797.020 7379.43 9.252
7797.026 7379.22 9.252

7796.931 7378.81 9.251
• 7796.740 7378.25 9.250

7796.465 7377.56 9.249
-7796.116 7376.77 9.248

7795.707 7375.92 9.246
7795.250 7375.05 9.245

7794.761 7374.19 9.243
7794.251 7373.39 9.242
7793.734 7372.65 " 9.240

GRAVITATIONAL
ACCELERATION

(M/SEC/SEC)
9.2444
9.2434
9.2423
9.2412
9.2399
9.2387
9.2375
9.2363
9.2353
9.2345
9.2339
9.2335
9.2335
9.73_7

9.2342
9.2351
9.2362
9.2375
9.2391

9.2408
9.2426
9.2444
9.2462
9.2478
9.2493

9.2505
9.2515
9.252|
9.2524
9.2524
9.252!
9.2514

9.2505
9.2693
9.2479
9.2464
9.2448
9.2432
9.2416
9.2401

7-183
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D5-15481-I

TABLE 7-XX INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATIONe AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT

(90-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL

LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC| (M/SEC) (M/SEC) (M/SEC/SEC)
8200.000 7793.220 7372.02 9.239
8300.000 7792.716 7371.49 9,237
8400.000 7792.229 7371.08 9,236
8500.000 7791.763 7370.79 9.235

8600.000 7791.319 7370,60 9.236
8700.000 7790.896 7370.50 9.233
8800.000 7790,493 7370.46 9.233
8900.000 7790.105 7370.47 9.232
9000.000 7789.729 7370.69 9.231

9100.000 7789.360 7370.69 9.231
9200.000 7788.993 7370.65 9.230
9300.000 7788,627 7370.35 9.229
9600.000 7788.260 7370.16 9,228
9500.000 7787.892 7369.89 9,228
9600.000 T787.525 7369.51 9.227
9700,000 7787.163 7369,05 9.226
9800.000 7786.814 7368.50 9.224
9900.000 7786.686 7367.89 9.223

lO000.O00 7786.187 7367.24 9,222
LOIO0.O00 7785.929 7366.58 9,221
10200,000 7785.722 7365.95 9.220
10300,000 7785.579 7365.37 9.219
10400.000 7785.509 7366.89 9.219
10500.000 7785.521 7364.54 9,218
10600.000 7785.622 7364.36 9.218
10700.000 7785.815 7364.31 9,218
10800.000 7786.103 7364.48 9,219
10900,000 7786.483 7364.83 9.219
llO00.O00 7786.950 7365.38 9,220
lllO0.O00 7?87,497 7366.11 9,222
11200.000 7788.110 7367.00 9.223
11300.000 7788.776- - 7368,01 9.225
11400.000 7789.479 7369.12 9.227
llSO0.O00 7790.198 7370.28 9.229
11600.000 7790.914 7371.45 9.231
L1700.000 7791.607 7372.59 9.232
11800.000 7792.259 7373.65 9.234
11900.000 7?92.850 7374.58 9.236
12000.000 7793.365 7375.37 9.237
12100.000 7793.790 7375.97 9.238

GRAY ITAT TONAL

ACCELERATION

(MISECISEC)

9.2386

9.2373

9.2361
9.2350

9.2341
9.2333
9.2326
9.2319

9.2313

9.2306

9,2300
9.2292

9.2284

9.2275
9.2266
9.2255
9.2244
9.2233
9.2222
9,2211
9.2201
9.2193
9.2186
9.2182
9.2181
9.2182
9.2186
9.2193
9.2204
9.2217
9.2232
9.2249
9.2268
9.2287

9.2306
9.2325
9.2342
9.2358
9.2370
9.2380

7-184 .....



DS-1548L-I

TABLE 7-XX INERTIAL VELOCITYt RELATIVE VELOCITYt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERAT|ON - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)
(CONT|NUED)

TIME FROM INERTZAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

(SEC| (M/SEC| (M/SEC) (M/SEC/SEC)
12200.000 7794.124 7376,38 9.239
12300.000 7794.332 7376.57 9.239
12400°000 7794.438 7376,54 9.239
12500.000 7794.434 7376o3! 9.239
12600.000 7794.323 7375.89 9.238
12700.000 7794.112 7375.3[ 9.237
12800.000 7793.810 7374.58 9.236
12900.000 7793.429 7373.76 9.236
13000.000 7792.983 7372.87 9.233
13100.000 7792.687 7371.96 9°231
13200.000 7791.954 7371.06 9.229
13300.000 7791.398 7370.21 9.228
13600.000 7790.832 7369.43 9.226
13500.000 7790.266 7368.76 9.226
13600.000 7789.709 7368.16 9.223
13700.000 7789.169 7367.70 9.222
13800.000 7788.649 7367.35 9.221
13900.000 7788.151 7367.11 9.220
14000.000 7787.677 7366.95 9.219
14100.000 7787.225 7366.87 9.218
14200.000 7786.792 7366.83 9.217
14300.000 7786.375 7366.80 9.216
14600.000 7785.970 7366.77 9.216
14500.000 7785.573 7366.70 9.215
14600.000 7785.183 7366.57 9,214
14700.000 7784.799 7366.37 9=2!3
14800.000 7786.420 7366,08 9.212
14900.000 7784.050 7365.70 9,211
15000.000 7783.696 7365.24 9.210
15100.000 7783.357 7366.70 9.209
15200.000 7783.048 7366.11 9.208
15300.000 7782.776 7363.69 9.207
15400.000 7782.552 7362.87 9.206
15500.000 7782.387 7362.28 9.205
15600.000 7782.292 7361.75 9.205
15700.000 7782.276 7361.33 9.206
15800.000 7782.347 7361.04 9.204
15900.000 7782.511 7360.91 9.206
16000.000 7782.772 7360.95 9.204
16100.000 7783.129 7361.19 9.205

GRAVITATIONAL
ACCELERATION

IM/SEC/SEC)
9.2387
9.2390
9.2390
9.2387
9.2380
9.2370
9.2358
9.2343
9.2327
9.2311
9.2296
9.2277
9.2260
9.2245
9.2230
9.2217
9.2205
9.2195
9.2186
9.2178
9.2170
9,2163
9.2156
9.2148
9.2141

Q.21_3w 6_

9.2124
9.2114
9.210;

9.2093
9.2082
9.2072
9.2062
9.2054
9.2046
9.2041
9.2039
9.2039
9.2061
9.2047
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J

TABLE 7-XX

i,

i
INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATIONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL RELATIVE INERTIAL
LIFTOFF VELOCITY VELOCITY ACCELERATION

_SEC) IM/SEC) (HISEC) (H/SEC/SEC)
16200.000 7783o581 7361.62 9.206
16300.000 7786.120 7362.26 9.207
16400.000 7784o737 7363.04 9.208
16500.000 7785.419 7364.00 9.210
16550.000 7785.780 7366.53 9.211

GRAVITATIONAL
ACCELERATION

(M/SECISEG)
9.2056
9.2068
9.2083
9.2100
9.2109
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TABLE 7-XX! INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT {90-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.250
85.000
90.000
95.000

100.000

I05.000

II0.000

115.000

120.000
125.000
130.000
135.000
140.000

145.000

147.329
150.000

155.000

159.329
[59°329
L59.459
160.000
163.759

iNERTiAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATI;UDE LONGITUDE
(DEGREES) (DEGREES) {DEGREES) (DEGREES)

0.000 90.000 28.608 -80.604
1.458 89.996 28.608 -80.604
3.120 89.991 28.608 -80.604
3.844 89.989 28.608 -80.604
4.995 89.986 28.608 -80.604
7.083 89.980 28.608 -80.604
9.386 89.976 28.608 -80.604

11.879 89.967 28.608 -80.604
14.499 89.960 28.608 -80.b04
17.167 89.954 28.608 -80.603
19.775 89.949 28.608 -80.602
22.206 89.946 28.608 -80.600
24.354 89.945 28.608 -80.597
26.137 89;947 28.608 -80.593
27.502 89.953 28.608 -80.588
28.438 89.962 28.608 -80.581
29.005 89.974 28.608 -80.572
29.287 89.989 28.608 -80.560
29.333 89.996 28.608 -80.554
29.329 90.006 28.608 -80.566
29.165 90.026 28.608 -80.528
28.831 90.050 28.608 -80.506
28.354 90.077 28.608 -80.481
27.748 90.107 28.606 -80.451
27.036 90.140 28.608 -80.416
26.302 90.176 28.607 -80.376
25.567 90.215 28.607 -80.330
24.834 gN_A 2A.A07 -Q_ _
24.110 90.301 28.606 -80.218
23.407 90.349 28.606 -80.152
22.732 90.400 28.605 -80.077
22.092 90.456 28.604 -79.995
21.808 90.483 28.604 -7q.953

21_451 90.515 28.603 -79.q03
20.812 90.577 28.602 -79.803
20.318 90.633 28.601 -79.710
20.318 90.633 28.601 -79.710
20.297 90.635 28.601 -79.707
20.211 90.642 28.601 -79.695
19.610 90.691 28.600 -79.611
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TABLE 7-XXI INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

lINE FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEE) (DEGREES) (DEGREES) (DEGREES) (OEGREES)
165.000 19.625 90.707 28.600 -79.586
165.859 19.297 90.718 28.599 -79.564
170.000 18.696 90.772 28.598 -79.47L
175.000 17.985 90.838 28.596 -79.357
180.000 17.296 90.905 28.594 -79.26l
185.000 16.621 90.973 28.592 -79.126
189.559 16.024 91.035 28.590 -79.015
190.000 15.967 91.041 28.590 -79.004
194.559 15.388 91.106 28.588 -78.894
195.000 15.333 91.110 28.587 -78.883
200.000 16.719 91.180 28.585 -78.761
205.000 14.144 91.251 28.582 -78.636
210.000 13.631 91.323 28.579 -78.510
215.000 13.121 91.396 28.576 -78.383
220.000 12.623 91.669 28.572 -78.253
225.000 12.136 91,546 28.569 -78.122
230.000 11.660 91.619 28.565 -77.989
235.000 11,195 91.695 28.561 -77.854
240.000 10.741 91.771 28.557 -77.717
245.000 10.299 91.849 28.552 -77.578
250.000 9.867 91.928 28.567 -77.437
255.000 9.667 92.007 28.542 -77.296
260.000 9.038 92.087 28.537 -77.150
265.000 8.639 92.168 28.531 -77.003
270.000 8.252 92.251 20.525 -76.854
275.000 7.876 92.336 28.519 -76.703
280.000 7.510 92.6!8 28.513 _76. "'^_u
285.000 7.155 92.503 28,506 -76.395
290.000 6.810 92.589 28.699 -76.238
295.000 6.676 92.676 28.492 -76.078
300.000 6.152 92.764 28.484 -75.916
305.000 5.839 92.853 28.676 -75.752
310.000 5.536 92,944 28.468 -75.585
315.000 5.242 93.035 28.459 -75.416
320.000 4.959 93.127 28.450 -75.245
325.000 4.686 93.221 28.660 -75.071
330.000 4.422 93.316 28.430 -74.894
335.000 4.168 93.612 28.420 -74.715
340.000 3.923 93.509 28.409 -76.536
365.000 3.688 93.607 28,397 -76._49
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TABLE 7-XXI
I

INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL FLIGHT-
LZFTOFF PATH ANGLE

(SEC) IDEGREES)
350.000 3,462
355.000 3.246
360.000 3.039
365.000 2.840
370,000 2.651
375.000 2.470
380.000 2.299
385.000 2.136
390.000 1.982
395.000 1.836
400.000 1.699
405.000 1.570
410.000 1.450
415.000 1.338
420.000 1.234
425.000 1.138
430.000 1.05L
435.000 0.g72
437.627 0.934
440.000 0.885
445.000 0.788
450.000 0.698
455.000 0.615
460.000 0.538
465.000 0.469
470.000 0.406
475.000 0.351
480.000 0.302
485.000 0.260
490.000 0.225
495.000 0.198
500.000 0.177
505.000 J 0.163
510.000 0.157
515.000 0.158
520.000 0.166

525.000 0.181
530.000 0.203
535.000 0.233
537.424 0.250

INERTIAL
HEADING

IDEGREES)
93.706
93.807
93.909
94.0|2
94.117
94.223
94.330
94.439
94.549
94.661
94.774
94.888
95.004

95.121
95.240
95.361
95.483
95.607
95.673
95.733
95.860
95.988
96.117
96.249
96.381
96.515
96.651
96.788
96,926
97.066
97.208
97,351
97.496
97.643
97.791
97.941
98.093
98.247
98.402
98.478

GEODETIC
LATITUDE LONGITUDE
IDEGREES) IDEGREES)

28.386 -74.162
28.373 -73.972
28.361 -73.780
28.347 -73.584
28.333 -73.386
28.319 -73.185
28.304 -72.980
28.289 -72.773
28.273 -72.562
28.256 -72.349
28.238 -72.132
28.220 -71.912
28.202 -71.688
28.182 -71.461
28,162 -71.230
28.141 -70.996
28.119 -70.759
28.097 -70.517
28.084 -70.389
28.073 -70.272
28.049 -70.024
28.024 -69.772
27,998 -69.517
27.971 -69.259
27.943 -68.998
27.915 -68.733
27.885 -68.464
27.854 -68.193
27,823 -67.9L7
2T.790 -67.638
27.756 -67.3_5
27.721 -67.068
27.68_ -66.777
27.648 -66.483
27.609 -66.184
27,569 -65.881
27.528 -65.574
27.485 -65.263
27.442 -64.947
27.420 -64.792
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TABLE 7-XXl

D5-15481-1

INERTIAL FLIGHT'PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED]

TIME FROM INERTIAL FLIGHT- INERTIAL GEOOETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

{SEC) {DEGREES) (DEGREES) (DEGREES) (DEGREES)

537.424 0.250 98.478 27.420 -64.792
537,442 0,250 98.478 27.420 -64.7ql
540.000 0.215 98.559 27.396 -64.627
543.142 0.173 98.657 27.367 -64.426
545.000 0.159 98.715 27.350 -64.307
545.742 0.153 98.738 27.343 -64.260
549.542 0.126 98.857 27.307 -64.016
550.000 0.123 98.872 27.303 -63.q86
555.000 0.090 99.029 27.254 -63.664
560.000 0.060 99.186 27.205 -63.34l
565.000 0.032 99.344 27.155 -63.016
570,000 0.006 99.501 27.103 -62.690
575.000 -0.018 99.660 27.051 -62.363
580,000 -0.038 99.818 26.997 -62.034
585.000 -0.056 99.977 26.942 -61.704
590.000 -0.071 100.136 26.886 -61.373
595.000 -0.084 100.295 26,829 -61.041
600.000 -0.094 100.454 26.771 -60.708
605.000 -0.100 100.614 26.712 -60.373
610.000 -0,104 100.774 26.651 -60.037
615.000 -0.105 100.934 26.589 -59,699
620.000 -0.103 101.095 26.526 -59.360
625.000 -0.098 101.256 26.462 -59.020
630.000 -0.090 101.617 26.397 -58.679
635.000 -0.079 101.578 26.330 -58.336
640.000 -0.064 101.740 26.262 -57.992
6;5.000 -0.047 101.902 26.193 -57.647
650.000 -0.026 102.065 26.123 -57.300
655.000 -O.OOI 102.227 26.051 -56.952

655.175 0.000 102.233 26.048 -56.940
655.175 O.OOO 102.233 26.048 -56.940
660.000 0.000 102,389 25.978 -56.603
670.000 -O.OOO- 102.710 25.830 -55.908

680.000 -0.000 103.029 25,678 -55.214
690.000 -0.000 103.345 25.522 -54.522
700.000 -0.000 103.659 25.362 -53.B32
710.000 -0.000 103.970 25.199 -53.144
720.000 -0.000 104.278 2_,032 -52.457
730.000 -0.001 106.583 24.862 -51.773
739.175 -0.001 104.861 24.703 -51.147
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TABLE 7-XXl INERTIAL FLIGHT-PATH ANGLEADING,
GEODETIC LATITUDE, AND LOffOFF
THROUGH PARKING ORBIT (90_H AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEE)
740.000
750.000
760.000
770.000
780.000
790.000
800.000
900.000

I000.000

1100.000

1200.000
1300.000
1400.000

1500.000
1600.000
1700.000
1800.000
1900.000

2000.000
2100.000
2200.000

2300.000
2400.000
2500.000
2600.000
2700.000
2800.000
2900.000
3O00.0O0
3100.000
3200.000
3300.000
3400.000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000
4100.000

INERTIAL FLIGHT- INERTIAC
PATH ANGLE HEADING_ LONGITUDE
(DEGREES) (DEGREES;) (DEGREES)

-0.001 104.886 -51.091

-0.001 105.185 -50.411

-0.001 105.482 -49.732
-O.OOL 105.776 -49.056
-0.001 106.067 -48.382
-0.001 106.355 -47.710
-0.001 106.640 -47.040
-0.001 109.316 -40.457

-0.002 Ill.664 -34.0A4

-0.003 113.669 -27.911
-0.004 115.325 -21.919

-0.004 116.631 -16.081

-0.004 117.591 -10.365
-0.005 118.206 -4.735
-0.005 118.479 0.845
-0.004 118.412 6.414
-0.003 118.003 12.009

-0.002 117.252 17.670

-0.001 116.156 23.432
0.001 114.711 29.329
0.004 112.916 35.3q2
0.007 110.773 41.645
0.010 108.292 48.103
0.014 105.490 54.773

0.018 102.396 61.646
0.022 99.054 68.700
0.026 95.522 75.896
0.030 91.870 83.184
0.034 88.177 90.504
0,037 84.524 97.791
0.040 80.992 104.985
0.042 77.650 112.036
0.044 74.555 118.905
0.045 71.751 125.570
0.045 69.268 132.022
0.044 67.122 138.268
0.043 65.323 144.323
0.040 63.873 150.212
0.037 62.771 155.964
0.034 62.012 161.614
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TABLE 7-XX[

D5-15481-1

INERTIAL FLIGHT-PATH ANGLE, INE!ADING,
GEODETIC LATITUOEt AND LONGITU_OFF
THROUGH PARKING ORBIT (90-DEGR_H AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL
LIFTOFF PATH ANGLE HEADING

(SEC) (DEGREES) (DEGREES)
6200.000 0.030 61.596
4300,000 0,025 61.518

4400,000 0,021 61.780

4500,000 0,016 62.381
4600.000 0,011 63.325
4700.000 0.007 64.615
4800.000 0.002 66.252
4900.000 -0.002 68.236
5000.000 -0.005 70.562
5100.000 -0,009 73.217
5200.000 -0,011 76.177
5300.000 -0,014 79,404

5400.000 -0.015 82.850
5500.000 -0.017 86.449
5600.000 -0,018 90.126
5700.000 -0.018 93.800
5800.000 -0,019 97.392
5900.000 -0.019 100,826

6000,000 -0.018 104.038
6100.000 -0,018 106,979
6200.000 -0.018 109,614

6300,000 -0.017 III,918

6400,000 -0.016 I13.879

6500.000 -0.016 115.492

6600,000 -0.015 116.758
6700,000 -0.014 I17,677

6800.000 -0.012 118.253
6900.000 -0.011 118.488

7000.000 -0.009 118.384
7100o000 -0.007 117,939
7200.000 -0.005 117.152
7300.000 -0.002 116.020
7400.000 0,001 114,540

7500.000 0.004 112,712

7600.000 0.008 110.537
7700.000 0.012 108.025
7800.000 0.016 105.196
7900.000 0.020 102.079
8000.000 0.025 98.721
8100.000 0.029 95.178

LONGITUDE
IDEGREES)
-lq2.802
-187.247
-181.682
-176,070
-170.372
-164.555
-158,586
-152.438
-146.090
-139.534
-132.769
-125.811
-118.692
-111.455

-I04.158

-96.862
-89.6_0
-82.518
-75.569

-68.813
-62.265
-55.927
-49.786
-43.822
-38,007
-32,310
-26.696
-21.126
-15.563

-9. 970
-4.307

1.460
7. 366

13.439
19,704

26.176

32.8_8
39.741
46.801
53.999
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TABLE 7-XXl INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADINGt
GEODETIC LATITUDEo AND LotGITUDE _ LIFTOFF

THROUGH PARKING ORBII (90OEGREEs LAUNCH AZIMUTH)(CONTINUED)

TIME FROM

LIFTOFF

(SEC)

8200.000

8300.000

8400,000

8500.000
8600.000
8?00.000

8800.000
8900.000

9000.000

9100.000
9200.000
9300.000
9400.000
9500.000
9600.000
9700.000
9800.000
9900.000

10000.000

I0100o000

1O200.000

10300.000

10400.000
10500.000
!0600.000
10700.000
10800,000
10900.000
11000'000
11100.000

I1200.000

11300.000

I1400.000

11500.000

11600.000

11700.000

11800.000
11900.000
12000.000
12100.000

INERTIAL FLIGHT- INERTIAl GEODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE
IDEGREES) (DEGREES (DEGREES) (DEGREES)

0.033 91.523 -28.577 61.283
0.037 87.835 -28,539 68.592
0.040 84.195 -78.064 75.863
0,043 80.682 -27.165 83,036
0,045 77,364 -25,865 90.062
0.047 74.298 -24.193 96.904
0.047 71.525 -22.186 103.541
0.047 69.073 -19.883 109.966
0,046 66.959 -17.325 116.186
0.044 65,192 "14.554 122.217
0.041 63.772 "11.610 128.085
0.037 62.698 -8.532 133.819
0.033 61.968 -5.359 139,454
0.029 61,578 -2,126 -214.975
0.024 61.526 1,129 -209.429
0.019 61,812 4.372 -203.870
0.013 62,438 7.566 -198.261
0.008 63.405 10.676 -192.565
0.003 64,717 13.663 "186.746

-0,001 66.376 16.489 -180.774
-0.006 68.380 19.114 -174.622
-0,010 70.725 21.498 -168.270
-0.013 73.397 23.599 -161.709
-0,016 76,371 25.377 -154.941
-0.018 79.609 26.796 -147.982
-0.020 83.062 27.823 -140.863
-0,022 86.663 28.434 -i33.631
-0,022 90,338 28,612 -126,342
-0.023 94.005 28.354 -119.057
-0.023 97.586 27.665 -111.840
-0,023 101.005 26.563

-104,744
-0.022 104,200 25.074 -97.813
-0o022 107.12323"232
-0.021 109.73821.073 -91o076

-84,547
-0.020 112"02318"638 -78.226
-0.019 113-96515"968

"72.101
-0.018 115"56(13"105 -66 152
-0.017 116-80_10"087 "
-0.015 117.711 6.956 -60,351

-54.665
-0.014 118.27 3,742 -49.059
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TABLE 7-XX! INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADINGt
GEODETIC LATITUDE, AND LONGITUDE- LIFTOFF
THROUGH PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
L|FTOFF

ISEC)
12200.000
12300.000
12400.000
12500.000
12600.000
12700.000
12800.000
12900.000
13000.000
13100.000

13200.000
13300.000
13400.000
13500.000
13600.000
13700o000
13800.000
13900.000
14000.000

14100.000
14200.000

14300.000

14400.000

14500.000

14600.000
14700.000
l_300.nnn

_vv

14900.000

15000.000
15100.000

15200.000
15300.000
15400.000
15500.000
15600.000
15700.000

15800.000

15900.000

16000.000

16100.000

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HEADING LATITUDE LONGITUOE
(DEGREES) {DEGREES) (DEGREES) IDEGREES)

-0.012 118.491 0.48g" -43,497
-0.010 118.372 -2.769 -37.940
-0.007 117.914 -5.997 -32.351
-0.005 117.114 -9.159 -26.691
-0.002 115.970 -12.216 -20.926

0.002 114.478 -15.131 -15.021
0.006 112.638 -17.865 -8.947
O.OlO 110.453 -20.3?5 -2.682
0.014 107.933 -22.622 3.789
0.019 105.096 -24.564 10.470
0.023 101.975 -26.162 17.352
0.028 98.613 -27.383 24.409
0.032 95.070 -28.196 31.602
0.037 91.417 -28.582 38.878
0.040 87.734 -28.531 46.178
0.044 84.100 -28.046 53.438
0.046 80.596 -27.137 60.599
0.048 77.287 -25.829 67.612
0.049 74.231 -24.150 74.441

0.050 71.468 -22.138 81.065
0.049 69.026 -19.833 87.477
0.048 66.922 -17.273 93.685
0.045 65.163 -14.502 99.?05
0.042 63.751 -11.559 105.562
0.038 62.684 -8.484 111.286
0.034 61.960 -5.313 116.912
0.029 61.575 -2.084 -237.524
0.023 61.527 1.167 -23!.986
0.018 61.817 4.406 -226.434
0.012 62.445 7.595 -220.832
0.006 63.414 10.700 -215.143
0.001 64.727 13.682 -209.331

-0.004 66.386 16.503 -203.366
-O.OOg 68.389 19.124 -197.221
-0.013 70.733 21.504 -190.877
-0.017 73.402 23.602 -184.324
-0.020 76.372 25.378 -I77.564
-0.023 79.607 26.795 -170.613
-0.025 83.055 27.822 -163.504
-0.026 86.652 28.432 -156.281
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TABLE 7-XXI INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEADINGt
GEODETIC LATITUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (qO-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERIIAL GEODETIC
LIFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SEC) (DEGREES) (DEGREES) (DEGREES) (DEGREES)
16200.000 -O.02T 90.323 28.612 -14q.o00
16300.000 -0.027 93.986 28.356 -141.724
16400.000 -0.027 97.564 27.671 -134.514
16500,000 -0.027 100.980 26.573 -127.425
16550.000 -0.027 102.609 25.877 -123.940
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TABLE 7-xxlI COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.O0O
5.000

10.O00
12.000
15.000
20.000
25.000
3O.000
35.000
40.000
45.000
50.DO0
55.000
60.000
65.000
70.000
75.O00
80.000
82.250
85.000
gO.D00
95.000

100.000
105.000
llO.OOO

ll5.000
l_O.O00
125.000
130.000

135.000
140.000
145.000
147.329
150.000
155.000
159.329
159.329
159.459
160.000
163.759

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
PITCH PITCH YAH YAW ROLL ROLL
{DEG) (DEG) (DEG) (OEG) • (DEG) (OEG)
-O.OO 0.00 O.O0 0.00 O.O0 O.O0
-0.00 -O.OO 0.00 O.O0 O.O0 0.00
-0.00 0.00 O.O0 0.00 O.OO O.O0
-0.03 O.O0 O.O0 0.00 O.OO 0.00
-0.45 -0.12 0.00 0.00 0.00 -0.00
-1.09 -0.86 O.O0 O.O0 O.O0 -0.00
-2.18 -l.7q 0.00 O.OO O.O0 -O.O0
-3.68 -3.21 0.00 -0.00 O.OO -O.O0
-5.61 -5,04 0.00 -0,00 0.00 O.O0
-8.01 -7.35 O,O0 -0.00 O.O0 0.00

-10.81 -10.10 0.00 -0.00 0.00 0.00
-13.?5 -13.22 O.O0 -0.00 O.O0 0.00
-17.35 -16.61 0.00 -O,OO 0.00 0.00
-20.92 -20.20 OoO0 -0.00 O.OO 0.00
-24.53 -23.88 O.O0 0.00 O.O0 0.00
-28.15 -27.53 0.00 -O,OO 0.00 -0.00
-31.71 -31.12 0.00 -0.00 O.O0 O.O0
-35.16 -34.60 0.00 -0.01 0.00 0.00
-36.67 -36.12 0.00 -0.01 O.O0 0.00
-38.45 -37.94 0.00 -0,01 0.00 0.00
-41.57 -41.11 0.00 -0.01 0.00 0.00
-44.53 -44.13 O.O0 -0.00 0.00 O.O0
-47.32 -46.99 0.00 -O.OO O.O0 O.O0
-49.94 -50.02 O.OO -0.00 0,00 -O.O0
-52.41 -52.51 O.00 -0.00 0.00 -0.00
-54.66 -54.54 O.00 -O.OO O.OO -O.OO
-56,7! -56,49 0,00 -0,00 0,00 0.00
-58.58 -58.37 O.O0 0.00 O.OO 0.00
-60.31 -60.10 0.00 0.00 O,OO 0,00
-61.89 -61.70 0.00 0,00 0.00 -0o00
-63,34 -63,16 O.OO O.O0 0.00 -O.OO
-64.67 -64.51 O.O0 0.00 0.00 -0.00
-65.26 -65.10 0.00 0.00 0.00 -0.00
-65.90 -65.75 0.00 0.00 O.OO -0.00
-66.59 -66.84 0.00 0.00 0,00 O.O0
-66.59 -66.90 0.00 0.00 0.00 O.O0
-66.59 -66.90 O.O0 0.00 0.00 O.O0
-66.59 -66.90 0.00 O.OO O.OO 0.00
-66.59 -66.87 O.OO 0.00 O.O0 0.00
-66.59 -66.55 0.00 -0.01 O.O0 0.00
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TABLE 7-XXII

/,
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COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(90-OEGREES LAUNCH AZIMUTH|
|CONTINUED|

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000

180.000

185,000
189.559
190.000

194.559
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

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED
PITCH PITCH YAH YAH ROLL
(DEG) (DEG) (DEG} (DEG) IDEG)

-66.59 -66,48 0.00 -0.01 0.00
-66.59 -66.48 0.00 -0.00 0.00
-66.59 -66.57 0.00 -0.00 0.00
-66.59 -66.57 0.00 -0.00 0.00
-66.59 -66.$8 0.00 -0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00
-65.59 -66.59 0.04 -0.00 0.00
-62.53 -62.61 0.04 0.05 0.00
-63.06 -62.82 0.06 0.04 0.00
-63.58 -63.61 0.06 0.04 0.00
-64.10 -63.92 0.04 0.04 0.00
-64.64 -64.45 0.03 0.04 0.00
-65.18 -65.00 0.03 0.03 0.00
-65.72 -65.56 0.03 0.03 0.00
-66.25 -66.07 0.03 0.03 0.00
-66.78 -66.60 0.03 0.03 0.00
-67.31 -67.13 0.03 0.03 0.00
-67.84 -67.66 0.03 0.03 0.00
-68.37 -68,19 0.03 0.03 0.00
-68.90 -68.72 0.02 0.02 0,00
-69.43 -69.25 0.02 0.02 0.00
-69.97 -69.79 0.02 0.02 0.00
-70.51 -70.32 0.02 0.02 0.00
-71.06 -70.86 0.02 0.02 0.00
-71.58 -71.40 0.02 0.02 0.00
-72.12 -71.94 0,02 0.02 0.00
-72.66 -72.68 0.02 0.02 0.00
-73.2l -73.02 0.01 0.01 0.00
-73.75 -73.57 0.01 0.01 0.00
-74.30 -74.11 0.01 0.01 0.00
-74.84 -74.66 0.01 0.01 0.00
-75.39 -75.21 0.01 0.01 0.00
-75.94 -75.75 0.01 0.01 0.00
-76.49 -76.30 0.01 0.01 0.00
-77.04 -76.85 O.Ol 0.01 0.00
-77.59 -77.40 O.Ol 0.01 0.00

ACTUAL
RQLL

(DEG)
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
-O.O0
-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
-O.OO
-0.00
-0.00
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TABLE 7-XXll COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
350.000
355.000
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
43O.000
435.000
437.627
440.000
445.000

450,000
455.000
460.000
465,000
470.000
_?_.000
480.000
485.O00
490.000
495.000
500.000
505.000
510.000
515.000

520.000
525.000
530.000
535.000
537.424

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
PITCH PITCH YAW YAW ROLL ROLL
(DEG) (DEG) (DEG) (DEG) (DEG) (UEG)

-78.16 -77.95 0,00 O.OO 0.00 -0.00
-78.69 -78.51 0.00 0.00 0.00 -0.00
-79.25 -79.06 0.00 0.00 0.00 -0.00
-79.80 -79.61 0.00 0.00 0.00 -0.00
-80.35 -80.17 0.00 0.00 0.00 -0.00
-80,91 -80.72 -0.00 0.00 0.00 -0.00
-81..46 -81.27 -0.00 -0.00 0.00 0.00
-82.01 -81.83 -0.00 -0.00 0.00 0.00
-82.57 -82.38 -0.00 -0.00 0.00 0.00
-83.12 -82.94 -0.00 -0.00 0.00 0.00
-83.68 -83.49 -0.00 -0.00 0.00 0.00
-84.23 -84.04 -0.00 -0.00 0.00 0.00
-84.78 -84.60 -0.00 -0.00 0.00 0.00
-85.33 -85.15 -0.01 -0.01 0.00 0.00

-B5.89 -85.70 -0.01 -0.01 0.00 0.00
-86.66 -86.25 -0.01 -0.01 0,00 0.00
-86.99 -86.80 -0.01 -0,01 0.00 0.00
-87.54 -87.35 -0.01 -0.01 0.00 0.00
-87.83 -87°64 -0o01 -0.01 0,00 0.00
-88.09 -87.90 -0.01 -0,01 0.00 0,00
-88.64 -88°65 -O,Ol -0.01 0.00 0.00
-89.18 -89.00 -O.Ol -0.01 0.00 0.00
-89.72 -89.54 -0.01 -0.01 0.00 0.00
-90.26 -90.08 -0.01 -0.01 0.00 0.00
-90.80 -90.62 -0.01 -0.01 0.00 0.00

-91.36 -91.16 -0.01 -0.01 0.00 0.00
-91.87 -91.69 -0.01 -0.01 0.00 0.00
-92.40 -92.23 -0.01 -0.01 0.00 0.00
-92.93 -92.76 -0.01 -0.01 0.00 0.00

-93.46 -93.28 -0.01 -0.01 O°O0 0.00

-93.98 -93.81 -O.Ol -0.01 0.00 0.00

-94.50 -94.33 -0.01 -0.01 0.00 0.00

-95.02 L9_.85 -0.01 -0.01 0.00 0.00

-95.53 -95.36 -0.01 -O.Ol 0.00 0.00

-96.05 -95.87 -0.01 -0.01 0.00 0.00
-96.56 -96.39 -0.01 -0.01 0.00 0.00

-97.07 -96.90 -0.01 -0.01 0.00 0.00

-97.58 -97.41 -0.01 -0.01 0.00 0.00

-98.10 -97.92 -0.01 -0.01 0.00 0.00
-98.35 -98.18 -0.02 -0.01 0.00 0.00
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TABLE 7-XXII COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH;
(CONTINUED|

TIME FROM
LIFIOFF

(SEC)
537.424
537.442
540.000
543.142

545.000
545.742
549.542

550.000

555.000
560.000
565.000
570.000
575.000

580.000
585.000
590.000
595.000

600.000

605.000
610.000
615.000

620.000
625.000
630.000
635.000
640.000
645.000
650°000
655.000

655.175
655.175
660.000
670.000

680.000
690.000
700.000
710.000

720.000

730.000
739.175

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED
PITCH PITCH YAW YAW ROLL
(DEG) (DEG) (OEG) (DEG) (DEGI

-98.35 -98.18 -0.02 -0.01 0.00
-98.36 -98.18 -0.02 -0.01 O.OO
-98.24 -98.42 -0.01 -0.02 0.00
-98.24 -98.55 -0o01 -0.02 0.00
-99.01 -98.58 -0.02 -0.02 0o00
-99.07 -98,79 -0.02 -0.02 0.00
-99.43 -99.36 -0°02 -0.02 0.00
-99.47 -99.39 -0.02 -0.02 O.O0
-99.99 -99.86 -0.03 -0.03 0.00

-I00,51 -100.38 -0.03 -0.03 0.00
-I01.04 -I00.91 -0.03 -0.03 0.00

-I01.58 -I01.47 -0.04 -0.04 0.00

-102.03 -101.92 -0.04 -0.04 0.00

-102.48 -102.38 -0.04 -0.04 0.00
-102.93 -102.82 -0.04 -0.04 0.00
-103.36 -103.26 -0.03 -0.03 0.00
-103.79 -103.69 -0,03 -0.03 0.00
-104.21 -104.11 -0.03 -0.03 0.00
-104.62 -104.52 -0.03 -0.03 0.00
-105.03 -104.93 -0.02 -0.02 0.00
-105.43 -105.33 -0.01 -0.02 0.00
-105.82 -105.72 -0.01 -0.01 0.00
-106.20 -106.11 0.00 0.00 0.00
-106.57 -106.49 0.02 0.01 0.00

-106.94 -106.85 0.03 0,03 0.00

-107.30 -107.20 0.06 0.05 0.00

-107.64 -107.53 0.09 0.08 0.00
-107.79 -107,98 0.18 0.27 0.00
-107.75 -107.72 0.14 0.12 0.00
-107.75 -107.73 0.14 0.13 0.00
-107.78 -107.78 -0.05 -0.05 -0.00
-112.77 -ll2.77 -0.06 -0.06 -0.00
-114.59 -114.59 -0.06 -0.06 -0.00

-115.27 -115.27 -0.06 -0.06 -0.00

-I15.95 -115.95 -0.06 -0.06 -0.00

-116.63 -116.63 -0.06 -0.06 -0.00

-I17.31 -117.31 -0.06 -0.06 -0.00

-117.99 -117.99 -0.06 -0.06 -0.00
-118.67 -118.67 -0.07 -0.07 -0.00
-119.29 -119.29 -0.07 -0.07 -0.00

ACTUAL

RnLL

(OEG)
0.00
0.00
0.00
0.00
0.00
0.00

-0.00
-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0.00
-O.O0

-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

-0o00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00
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TABLE 7-XXII

T|ME FROM

LIFTOFF
(SEC)
740.000
750.000
760.000
770.000
780.000
790.000
800.000
900.000

lO00.O00

llO0.O00

1200.000
1300.000

1400.000

1500.000
1600.000

1700.000

1800.000

1900.000
2000.000

2100.000
2200.000
2300.000
2400.000

2500.000
2600.000
27nnnnn
2800.000

2900°000

3000.000
3100.000

3200.000
3300.000
3400.000

3500.000
3600.000

3700.000
3800.000
3900.000
4000.000

4100.000

D5-15481-1

i:

COMMANDED AND ACTUAL VEHICLE
ANGLES - LIFTOFF THROUGH PAR_
(90-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

COMMANDED
PITCH
(DEG)

-119.35
-120.03
-120.71
-121.39
-122.07
-122.75
-123.43
-130.24
-137.05
-143.85
-150.66
-157.47
-164.28
-171.09
-177.90

[75.30
168.49
161.68
154.87
148.06

14.1.26

134.45

127.65
120.84
114.04
!07.23
100.43

93.63
86.83
80.03
73.23
66.43
59.63
52.83
26.03
19.23

12.43
5.64

-1.16

-7.96

ACTUAL COMMANDED Ac3ED
PITCH YAH Y
(OEG) (DEG) ID)

-119.35 -0.07 -0_
-120.03 =0.07 -o0
-120.71 -0.07 -00
-121.39 -0.07 -00
-t22.07 -0.07 -00
-122.75 -0.07 -_

-123.43 -0.07 -_
-130.26 -0.08 -C 0
-137.05 -0.08 -_
-143.85 -0.09 -(0
-150.66 -O.lO -to

-157.47 -0.I0 -(0
-164.28 -0.II -(0
-171.09 -O.ll -tO
-177.90 -0.11 -_0

175.30 -0.12 -_0
168.49 -0.12 __t0
161.68 -0.12 _)0
L54.87 -0.12 _)0
148.06 -0.12 JO
141.26 -0.12 JO

134.45 -0.12 JO

127.65 -0.12 JO
120.84 -0.II _0
114.04 -0.11 30
!07.23 -0.10 30
100.43 -0.10 30
93.63 -0.09 DO

86.83 -0.08 DO

80.03 -0.07 O0
73.23 -0.06 00

66.43 -0.05 O0
59.63 -0.03 82
52.83 -0.02 82
26.03 0.06 O0

19.23 0.08 O0
12.43 0.09 O0

5.64 0.11 O0
-I.16 0.12 O0
-7.96 0.13 00.

ACTUAL

ROLL

{DEG)

-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
-0o00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
44.82

144.82
180.00
180.00
180.00
180.00
180.00
180.00

7-200



D5-15481-I

TABLE 7oXXll COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LtFTOFF THROUGH PARKING OR81T
|90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM COMMANDED ACTUAL COMMANDED AC;UAL
LIFTOFF PITCH PITCH YAW YAH

ISEC) (DEG) IDEG) (DEG) (DEG)
4200.000 -14.76 -14,76 0.15 0.15
4300.000 -21.56 -21.56 0.16 0.16
4400.000 -2B.35 -28.35 0.17 0.17
4500.000 -35.15 -35.15 0.18 0.18
4600.000 -41.95 -41.95 0.19 0.19

4700.000 -48.74 -48.74 0.19 0.19
4800.000 -55.54 -55.54 0.19 0.19
4900.000 -62.33 -62.33 0.20 0.20
5000.000 -69.13 -69,13 0,19 0.19
5100.000 -75.92 -75.92 0.19 0.19
5200.000 -82.71 -B2.71 0.1B 0.18
5300.000 -89.50 -89.50 0.18 0.18
5600.000 -96.30 -96.30 0.17 0.17
5500.000 -103.09 -I0_.09 0.15 0.15

5600.000 -109.88 -109.88 0.14 0.14

5700.000 -116,67 -116.67 0.12 0.12
5800.000 -123.47 -123.47 0.10 O.lO
5900.000 -110.26 -110,26 0.1b 0.16

6000.000 -117.05 -117.05 0.14 0.14

6100.000 -t23.85 -123.85 0.12 0.12
6200.000 -130.64 -130.64 0.10 O.lO
6300.000 -137.44 -137.44 0.07 O.OT
6400.000 -144.23 -144.23 0.04 0.04
6500.000 -151.03 -151.03 0.02 0.02
6600.000 -157.83 -157.83 -0.01 -0.01
6700.000 -164.63 -164.63 -0,05 -0.05
6800.000 -171.43 -171.43 -0.08 -O.OB

6900.000 -178.22 -178.22 -O.11 -O.11
7000.000 174.98 174.98 -0.14 -0,14
7100,000 168.18 168.18 -0.17 -0.17
7200.000 161.38 161.38 -0.20 -0.20
7300.000 154.58 _, 154.58 -0.22 -0.22
7400.000 147.78 147.78 -0.25 -0.25
7500.000 140.98 140.98 -0.2T -0.27
7600.000 134.19 134.19 -0.29 -0.29
1700.000 127.39 127.39 -0.30 -0.30
7800.000 120.60 120.60 -0.31 -0.31
7900.000 113.80 113.80 -0.32 -0.32
8000.000 107.01 I07.01 -0.33 -0.33
8100.000 100.21 100.21 -0.33 -0.33

COMMANDED
ROLL
IDEG)

180.00
180,00
180.00
180.00
180.00
180.00
180.00
180.00
180.00
IRO.O0

180.00
180.00

180.00

180.00

180.00

180.00
180.00
155.18

55.18
-0o00
-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

ACTUAL

ROLL
IDEG)

180.00
180.00

180.00

180.00

180.00

180.00

180.00

180.00

180.00

180.00

180.00

180.00
180.00

180.00
180.00
180.00

180.00
155.18

55.18
-0.00

-0.00
-0.00
-0.00
-0.00
-0.00

--0_0_

-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 7-XXll COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIMUTH]
(CONTINUED)

TIME FROM

LIFTOFF

(SECt

8200.000

8300.000

8400.0O0

8500.000
8600.000
8700.000
8800.000
8900.000
9000.000
9100.000

9200.000
9300.000
9400.000

9500.000
9600.000
9700.000
9800.000

9900.000

I0000.000

lOlO0.O00

10200.000

10300.000
I0400.000

10500.000

10600.000

10700.000

10800.000

10900.000

llO00.O00

lllO0.O00
11200.000

11300.000

I1400.000

11500.000

ll600.O00

11700.000

11800.000

ll900.O00

12000.000

12100.000

COMMANDED ACTUAL COMMANDED ACTUAL

PITCH PITCH YAW YAW

(DEG) (DEG) . (DEG| (_EG)
93.42 93.42 -0.32 -0,32
86.63 86.63 -0.31 -0.31

79.84 79.84 -0.30 -0.30
73.05 73.05 -0.28 -0.28
66.25 66.25 -0.26 -0.26
59.66 59.46 -0.23 -0.23
52.67 52.67 -0.20 -0.20
45.88 45.88 -0.17 -0.17
39.09 39.09 -0.13 -0.13

32.30 32.30 -0.09 -0.09

25.52 25.52 -0.05 -0.05
18.73 18.73 -0.01 -0.01

11.94 11.94 0.04 0.04
5.15 5.15 0.08 0.08

-1.64 -1.64 0.13 0.13

-8.43 -8.43 0.17 0.17
-15.22 -15.22 0.21 0.21
-22.00 -22.00 0.25 0.25
-28.79 -28.79 0.29 0.29
-35.58 -35.58 0.33 0.33
-42.36 -62.36 0.36 0.36
-49.15 -69.15 0.38 0.38
-55.93 -55.93 0.40 0.40
-62.T1 -62.71 0.42 0.42
--69.50 -69.50 0.43 0.43
-76.28 -76.28 0.44 0.44
-83.07 -83.07 0.44 0.44
-89.85 -89.85 0.43 0.43
-96.63 -96.63 0.42 0.42

-103.42 -103.42 0.60 0.40
-110.20 -110.20 0.38 0.38
-116.99 -116.99 0.35 0.35
-123.78 -123.78 0.31 0.31
-130.56 -130.56 0.27 0.27
-137.35 -137.35 0.23 0.23
-I_4.14 -144.14 0.18 0.18

-150.93 -150.93 0.13 0.13
-157.72 -157.72 0.07 0.07
-164.51 -164.51 0.01 0.01

-171.30 -171.30 -0,04 -0_04

COMMANDED

ROLL
(DEG)

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0,00
-0.00
-0.00

-0.00

-0.00
-0.00
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0,00
-0o00

-0.00

-0.00
-0.00
-0.00

ACTUAL

ROLL

(DEG)

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0,00
-0.00

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

-0.00

-0.00
-0.00
-0.00

-0.00

-0.00
-0.00
-0.00

-0.00
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TABLE 7-XXII

D5-15481-I

COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(90-DEGREES LAUNCH AZIHUTH)
{CONTINUED)

TIME FROM
L1FTOFF

(SEC)
12200.000
12300.000
12400.000
12500.000
12600°000
12700.000
12800.000
[2900.000
13000°000
13100.000
13200.000
13300.000
13400.000
13500.000
13600.000
13700.000
13800.000
13900.000
14000.000

14100.000

1_200.000
14300.000

14400.000

14500.000
14600.000
14700.000

14800.000
14900.000

15000.000

15100.000

15200.000

15300.000

15400.000

15500.000

15600°000

15700.000

15800.000
15900.000

16000.000

16100.000

COMMANDED ACTUAL COHMANDED ACTUAL
PITCH PITCH YAH YAH
{DEG) [DEG) IOEG) (DEC)

-178.09 -178.09 -0,10 -0.10
175.12 175.12 -0.16 -0.16
168.33 168.33 -0.22 -0.22
161.53 161.53 -0.27 -0.27
154.74 154.74 -0.32 -0.32
147.95 147.95 -0.37 -0.37
141.16 141.16 -0.4L -0.41

134.37 134.37 -0.45 -0.45
127.58 127.58 -0.49 -0.49
120.80 120.80 -0.51 -0.51
114.01 114.01 -0.53 -0.53

107.22 107.22 -0.55 -0.55
100.44 100.44 -0.55 -0.55

93.65 93.65 -0.55 -0.55
86.87 86.87 -0.54 -0.54
80.08 80.08 -0.52 -0.52
73.30 73.30 -0.50 -0.50
66.52 66.52 -0.47 -0.47
59.74 59.74 -0.43 -0.43
52.95 52.95 -0.38 -0.38
46.17 46.17 -0.33 -0.33
39.39 39.39 -0.28 -0.28
32.61 32.61 -0.21 -0.21
25.83 25.83 -0.15 -0.15
19.05 19.05 -0.08 -0.08
12.26 12.26 -0.01 -0.01

5.48 5.48 0.06 0.06
-1.30 -1.30 0.13 0.13

-8.08 -8.08 0.20 0.20
-14.85 -14.85 0.27 0.27
-21.63 -21.63 0.34 0.34
-28.41 -28.41 0.40 0.40
-35.19 -35.19 0.46 0.46

-41.97 -41.97 0.51 0.51

-48.74 -48.74 0.56 0.56
-55.52 -55.52 0.60 0.60
-62.30 -62.30 0.63 0.63

-69°07 -69.07 0.65 0.65

-75.85 -75.85 0.66 0.66

,82.63 -82.63 0.67 0.67

COMMANDED
ROLL
|DEC)
-0.00
-O.OO
-0.00
-0.00
-O.OO
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

-0.00

-0.00

-0.00

-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

ACTUAL
ROLL

(DEG)
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00
-0o00
-0.00

-0.00

-0.00
-0.00
-O.OO

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-O.O0
-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

COMMANDED AND ACTUAL VEHICLE A_DE
ANGLES - LLFTOFF THROUGH pARKI_BIT
{go-DEGrEES LAUNCH AZIMUTH)

(CONIINUEO)

TIME FROM
LIFTOFfi

ISEC)
16200.000

16300.000
L6400.000
lb500.00O
16550.000

cOMMANDED ACTUAL COMMANDED ACIUDMMANDED
PITCH PLTCH YAW YAW ROLL

{DEG) IOEG} (DEG) ¢DEG (DEG}

-89,40 -8g'40 0,66 0°6-0.00

-gb,LB -g6.18 0.65 0.6-0.00

-I02,9b -10Zog6 0.b3 0.6-0.00

-lOg. T6 -109.74 0.59 0.5-0.00
-I13.12 -113.L2 0.57 0.5-0.00

ACTUAL

RDLL
{DEG)

-0.00

-0.00

-0.00

-0°00

-0.00
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TABLE 7-XXIII MACH NUMBERt RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACK_ AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC|
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30,OO0
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.250
85.000
90.000
95.000

I00.000

105.000
llO.O00

ll5.000

120=000
125.000
130.000
135.000

140.000

145.000
147.329

150.000
155.000

159.329
159.329
159.459
160.000

163.759

MACH
NUMBER

0.00
0.03
0.06
0.08
0.10
0.15
0.20
0.25
0.32
0,39
0.47

0.57
0.68
0,80
0.9¢
I.II

1.30
1.53
1.64
1.78
2.05
2.30
2.55
2.83
3.14

3.46

3.7g

4.14

4.49

4.88
5.31
5.87
6.19

6.51
7.18
7,86
7.86
7,87
7.89
8.06

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

0.000 0.00 O.
89.830 0.03 89.
89.794 0.09 90.
89.777 0.11 90.

89.750 0.25 90.

89.607 0.43 90.
88.582 0.29 90.
87.088 0.19 90.
85.122 0.04 91.
82.742 0,06 -92.
79.960 O. lO -92.
76.841 0.13 -92.
73.468 0.13 -93.
6g.922 0. II -94.

66.283 0.09 -95.
62.637 0.11 -96.
59.051 0.13 -97.
55.578 0.15 -97.
56.066 0.16 -98.
52.265 0.16 -98.
49.138 0.15 -99.

46.206 0. II -102.
43.466 0.03 -137.

40.890 0.39 94.

38,466 0.41 94.
36.268 0.19 lOO.
34.28i 0. I0 III.

32.471 0.I0 ll3.

30.819 0.II 112.

29.315 0.13 If2.

27.946 0.14 112.
26.704 0.15 lifo

26.166 0.16 III.

25.578 0.17 Ill.

24.540 0.12 122.
23.738 0.74 -95.
23.738 0.74 -95.

23.715 0.77 -95.

23.616 0.90 -94.

22.930 1.99 -92.
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TABLE 7-XXlII

D5-15481-1

I

MACH NUMBERt RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT {90-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170,000
175.000

18O.O00
185.000

189.559

190.000

194.559

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

MACH
NUMBER

8.13
8.18
8.46
8.80
9.14
9.23
9.21
9.20
9.03

9.01

8,86
8.60
8,37
8.15
7.75
7.44
7.15

6.69
6.34
6.06
5.8,
5,67
5.52
5.40
5.30
5.22
5.15
5.10

5.08
5.07

5.07
5,07
5.08
5.11

5.14

5,18
5.22
5.26
5.3l
5.36

RELATIVE FLIGHT- ANGLE OF NORMAL

PATH ANGLE ATTACK FORCE ANGLE

{DEGREES) (DEGREES) {DEGREES)
22.710 2.32 -92.
22.558 2.49 -92.
21,837 3.22 -92.
20,986 4.18 -91.
20,157 5.12 -91.

19,351 6.05 -91.

18.635 6.87 -91.

18.567 6.95 -91.
17,873 7.75 -91.

17.808 7.83 -91.

17.072 8.69 -91.
16.384 13.49 -90.

15.768 14.02 -90.
15.158 14.17 -91.

14.562 14.40 -91.

13.q81 14.58 -91.
13.413 14.73 -91.

12.860 14.89 -91.

12.321 15.03 -91.
11.796 15.17 -91.

11.285 15.29 -91.
10.788 15.40 -91.
10.305 15.50 -91.

9.836 15.59 -91.
9.381 15,66 -91.
8.9_0 15.72 -91.
8.512 15,76 -91.

8.097 15.79 -91.

7.695 15.81 -91.

7.307 15,82 -91.
6.931 15.82 -91.

6.568 15.80 -91.

6.217 15.77 -91.
5.879 15.74 -91.
5.553 15.69 -91.
5.239 15.62 -ql.

4.937 15.55 -91.

4.647 15.47 -91.

4.368 15.38 -91.
4.100 15.28 -91.
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TABLE 7-XXIII MACH NUMBER, RELATIVE FLIGF-PAT H
ANGLE, ANGLE OF ATTACKt AN_ORMAL
FORCE ANGLE - L|FTOFF THRO_

PARKING ORBIT (90-DEGREES _NCH AZIMUTH)
{CONTINUEOI

T|ME FROM
LIFTOFF

{SEC)
350.000
355.000
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
437.627
440.000
665.000

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
537.424

MACH
NUMBER

5.42
5.49

5.55
5.62
5.68
5.75
5.83
5.90

5.98
6.06
6.14
6.23
6.31
6.40
6.49
6.59
6.69
6,78
6.84
6,88
6,96
7,05
7,14

7.23
7.32
7.42
7.52
7.62
7.72
7,83
7.94
8.05
8.16
8.28
8,40
8.52
8.64
8.77
8.90
8.96

RELATIVE FLIGHT-
PATH ANGLE
|DEGREES}

3,843
3,5q8
3.363

3.139

2.926
2.723
2,530
2,348
2.175
2,013
1.860
1.716
1,583
1.459
1.344
1.238
1.142
1,055
1.012

0.959
0.853
0.755
0.664
0.581
0.506
0,438
0,377
0.325
0.279
0.242
0.212
0.190

0,175

0.168

0,168
0.177
0.193

0.216

0,248
0.266

7-207

6.E OF
rACK

{ D,EESI
17
15
12

1t
zl

1
1
1
1
1
1
1
!
!
l
!
!
1
]

NORMAL

FORCE ANGLE

{DEGREES)

-91.

-91.

-91.

-91.

-91.

-91.

-92,

-92.

-92.

-92,

-92.

-92,

-92.

-92.
-92.

-92.

-92,

-92.

-92,

-92.

-92.

-92.

-92.

-92,

-92.

-92.

-93.

-93.

-93.

-93.

-93.

-93.
-93.

-93.

-93.

-93.

-93.

-94.

-94.

-94.

i:

i
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TABLE 7-XXlII NACH NUMBER, RELATIVE FLIGHT
ANGLE, ANGLE OF ATTACKt AND
FORCE ANGLE - LIFTOFF THROUG
PARKING ORBIT (90-DEGREES LAUTH)
(CONTINUEO)

TiME FROM
LIFTOFF

{SEC)
537.424
537.442
540.000
543.142
545.000

545.742
549,542
550.000
555,000
560.000
565.000
570.000
575.000
580.000
585.000
590,000
595.000
600.000
605.000
610.000
615.000

620.000

625.000
630.000
635.000
640,000
645,000
650.000
655.000
655,175
655.175
660.000
670,000
680.000
690.000
700.000
710.000
720.000
730,000
739.[75

NACH
NUMBER

8.96
8.96
8.96
8.96
8.98
8.98
9.01
9.02
9.06
9.10
9.15
9.19
9.23
9.28
9.33
9.37
9.42
9.47
9,52
9.57
9.62
9*67
9.T2
9.77
9.82
9.87
9.92
9o97

10.03
10.03
10.03
10.03
10.03
10.03
10.03
10.03
10.04
10.04
10.04
10.04

RELATIVE FLIGHT- AN
PATH ANGLE a
(DEGREES) (DE

0.266 ?
0.266 7
0.229 7
0.184 1
0. L69 1
0.L63 1
O. 134 1
0.130 1
0.096 I

0.063
0.034
0.006

-0.019
-0.041
-0.060
-0.076
-0.089
-0,099
-0. 106
-0.II0

-0.111

-0.I09

-0,I04

-0.095
-0,083
-0.068
-0.049
-0.028
-0.001

0.000
0,000
0.000

-0,000
-0.000
-0.000
-0,000
-0.000
-0.000
-0.001
-0.001

NORMAL
FORCE ANGLE
IDEGREES)

-94,
-94.
-94.
-94.
-94.
-94.
-94.
-94.
-94.
-95,
-95.
-95.
-95.
-95.
-95.
-96,
-96.
-96.
-96,
-96.
-96.
-96.
-96.
-96.
-96.
-96.
-96.
-94.
-95.
-95.
-97.

-122.
-tBO.
-IBO.

-180.
-180.
-180.
-IBO.
-180.
-180.
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TABLE 7-XXIII

05-15481-I

MACH NUMBER, RELATIVE FLI
ANGLEr ANGLE OF ATTACK, J
FORCE ANGLE - LIFTOFF THI
PARKING ORBIT (gO-OEGREE_MUTH)
ICONTINUED)

TIME FROM
LIFTOFF

(SEC)
740,000
750,000
760,000
770.000
780.000
790.000
800.000
900.000

1000o000
llO0.O00

1200.000
1300.000
1400.000

1500.000

1600.000

1700.000
1800.000
1900.000
2000.000
2100.000
2200.000
2300.000
2400.000
2500.000
2600.000
2700.000
2800.000

2900.000
3000,000
3100.000
3200.000
3300.000
3400.000
3500.000
3600°000
3700,000
3800°000
3900.000
4000.000

4100.000

MACH
NUMBER

10.04
10.04

10.04
10.04
10.05
10.05
10.05

10.06
lO,OB
I0.10
10.12
10.13

10,14
10.15
10.16
10.16
10.15
10.15

10.14
10.12
10.11
10.09
10.07
10.05
10.03
10.01
10.00

9, 99
9.98

9.98
9.97
9.9T
9,96
9,96
9,96
9.96
9.96
9.96
9.96
9.9S

RELATIVE FLIGHT-
PATH ANGLE
(DEGREES)

-0.001
-0.00!
-0.001
-0.001
-0.001
-0.001

-0.001
-0.002
-0.002
-0.003
-0.004
-0.006
-0.005
-O.OOS
-0.005
-0.004
-0.004
-0.002
-0.001

0.002
0.004
O.OOT
0.011
0.015
0.019
0.023
O.OZ/
0.032
0.036
0,039
0.042
O.04S
0,047
0.048
0.048
o_o47
0,045
o_o43
0,040
0.036

NORMAL
FORCE ANGLE

IDEGREES)
-180,
-180.
-180°
-180.
-180.
-180.
-180.
-180.
-180.
-180.
-180.
-180.
-180.
-180.
-180°
-180.
-180.

180.
180.
L80.
180.
180.
180.
180.
IBO.
180.
180.
179.

1.
O.
O.
Oo

"0.

"0.

86.
86.
85.
85.
85.
85.

..!
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TABLE 7-xxIII NACH NUMBERt RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (gO-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM flACH _ELATIVE FLIGHT- ANGLE OF
LIFTOFF NUMBER PATH ANGLE ATTACK

(SEC) (DEGREES) (DEGREES)
4200.000 9.95 0.031 20.08
4300.000 9.94 0.027 20.08
4400.000 9.93 0*022 20.08
4500.000 9.92 0.017 20.07

4600.000 9.91 0.012 20.07

4700.000 9.90 0.007 20.06
4800.000 9.89 O.OOZ 20.05
4900.000 9.88 -0o002 20.04
5000.000 9.87 -0.006 20.03
5100.000 9.86 -0.009 20.02
5200.000 9.85 -0.012 20.01
5300.000 9.85 -0.014 20.01
5400.000 9.85 -0.016 20.00
5500.000 9.85 -0.018 20.00
5600.000 9.85 -0.019 20.00
5700.000 9.86 -0.019 20.00
5800.000 9.87 -0.020 20.00
5900.000 9.88 -0.020 0.63
6000.000 9.89 -0.020 0.82
6100.000 9.90 -0.019 1.00

6200.000 9.92 -0,019 1.17
6300.000 9.94 -0o018 1.32
6400.000 9.95 -0.017 1.45

6500.000 9.97 -0.016 1.56

6600.000 9.98 -0.016 1.65
6700.000 9.99 -0.014 L.TZ
6800.000 10.00 -0.013 1.76

6900.000 I0.01 -0.012 1.77
7000.000 lO.O1 -0.010 1.77

7100.000 10.01 -0.008 1.73
7200.000 10.00 -0.005 1.68
7300.000 9.99 .... -0.003 1.60

7400.000 9.99 0.001 1.49

7500.000 9.97 0.004 1.37

7600.000 9.96 0.008 1.23
7700.000 9.95 0.013 1.06

7800.000 9,93 0.017 0.89
7900.000 9.92 0.022 0.70
8000.000 9.91 0.026 0.50

) 8100.000 9.B9 0.031 0.30
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NORMAL
FORCE ANGLE

(DEGREES!
85.
85.
85.
85.
85.
85.
86.
86.
87.
87.
88.
88.
89.
90.
qo.
91.
q[.

-180.

-180.
-180.
-180.

-180.

-180.

-IBO.
-IBO.

-180.
-180.

-180.

-180.

-180.

-180.
-180.

-180.
-180.
-180.

-180.

180.
180.
180.
180.



05-15481-I

TABLE 7-XXIII MACH NUMBER, RELATIVE FLIGH_
ANGLE, ANGLE OF ATTACK, ANOLL
FORCE ANGLE - LIFTOFF THROU(

PARKING ORBIT (90-DEGREES LAAZIMUTH)
(CONTINUED)

TiME FROM
LIFTOFF

(SEC}
8200.000
8300.000
8400.000
8500°O00
8600,000
8700.000
8800.000
8900,000
9000.000
9100.000

9200,000
9300.000
9400,000
9500,000
9600,000
9700.000

9800,000
9900.000

lO000.O00

lOlO0.O00

I0200.000

10300.000

10400.O00

10500.000
I0600.000

I0700.000

10800.000
10900.000
tlO00.O00

III00.000

ll200.O00

ll30D.O00

ll400.O00

llSO0.O00

ll600.O00

ll700.O00

t1800.O00

I1900.000

t2000,O00
12100,000

MACH
NUMBER

9.88
9,87
9,87
9,86
9,86
9.85
9.85
9,85
9.85
9.85
9.85
9.84
9.86
9.86
9,83
9,82
9,81
9.80
9.79
9.78
9.77

9.76
9.76
9.75
9,75
9.75
9.75
9.75
9.76
9.77
9.78
9.80
9,81
9.83
9,85
9.86
9,88
9.89
9.90
9.91

RELATIVE FLIGHT-
PATH ANGLE
(DEGREES)

0.035
0.039

0.043
0.046
0.048
0.049

0,050
0.049
0.048
0.046
0.043
0.039
0.035
0.030
0.025
0,020
0.014

0.009
0.003

-0.002
"0.006
-0.010

-0.014

-0.017

-0.019

-0.02i
-0.023
-0,024
-0.024
-0,024
-0,024
-O,,024..
-0,023
-0,022
-0,021
-0.020
-0.019
-0.018
-0.016
-0,015
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(DF_
C
(

NORMAL

FORCE ANGLE

(DEGREES)
179.

I.

O.

O.

--0.

--0.

--0.

--0=

--0=

--0=

--0=

--0.

--0=

--0.

-0.

--0.

-0.

--0.

--0=

--0.

--0=

--0.

--0=

--0.

--0.

--0=

-176.

-179.
-180.
-180.

-180.
-180.
-180.
-180.

-179.

-179.

-179.

-179.

-179.



TABLE 7-XXI[I

D5-15481-1

I

MACH NUMBERt RELATIVE FLIGHT-
ANGLE, ANGLE OF ATTACK, AND
FORCE ANGLE - LIFTOFF THROUGF
PARKING ORBIT (90-DEGREES LAd)
IGONTINUED)

TIME FROM

LIFTOFF

(SEC;

12200.000
12300.000
12400.000
12bO0.O00

12600.000
12700.000
12800.000
12900.000

13000.000

13100.000

13200.000
13300.000

/3400.000

13500.000

13600.000
13700.000
13000.000
13900.000

14000.000

14100.O00

14200.000

14300.000

14400.000

14500.000

14600.000

14700.000

14800.000

14900.000

15000.000

15100.000

15200.000

t5300.000

15400.000

15500,000

15600.000

15700.000

15800.000
15900.000

16000.000
16100.000

MACH
NUMBER

9.91
9.92
9.92
9.91
9.90
9.89
9.88
9.87
9,86
9.84
9.83
9.81
9,80
9.79

9.78
9.77
9.77
9.76
9.76
9.75
9,75
9,75
9.75
9.75
9.75
9,74

9,74
9.73
9.72
9.71
9.71
9.70
9,69
9.68
9,67
9.66
9.66
9.66
9.66
9.66

RELATIVE FLIGHT- AN( NORMAL
PATH ANGLE A:ORCE ANGLE
(DEGREES) (DEIIDEGREES)

-0.013 1,-179.

-0.010 1-180.
-0.008 1, -180,
-0.005 l-180.
-0.002 1 -180.

0.002 I -180.
0,006 l -180.

0.010 I -180.
0,015 I -180.
0.020 0 -180.

0.025 0 180.
0.029 0 180.

0.034 0 180.

0.039 0 178.
0.043 C 1.
0.046 C O.
0.049 C -0,

0.051 C -0.

0,052 ( -0.

0,053 I -0.
0.052 -0.
0.050 ; -0.
0.048 _ -0.
0.044 _ -I,

0.040 i -I.

0.036 _ -i.

0,030 -1.
0,025 -1.
0.019 -1.
0,013 -l.
0,007 - l •
0,001 -0.

-0,004' - 0.

-0.009 -0.

-0,014 _ -0.

-0,018' -0.

-0.021 -0.

-0,024 -0.

-0.026 -0.
-0.027 -0.
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TABLE 7-XXl I I MACH NUMBERt RELATIVE FLIGHT-PATH
ANGLEe ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH|
(CONTINUED)

TIME FROM MACM RELATIVE FLIGHT- ANGLE OF NORMAL
L|FTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE

(S£C) (DEGREES) (DEGREES) (DEGREES)
16200.000 9,67 -0,028 0,02 -115.
16300.000 9.67 -0.029 0.23 -179.
16400.000 9.68 -0.029 0.44 -179.
16500.000 9.70 -0.029 0.66 -179.
16550.000 9.71 -0.028 0.T3 -179.
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TABLE 7-XX[V

05-15481-I

I,

L

DYNAM|C PRESSURE, OYNAM[C PRESSURE
TIMES ALPHA_ AND AERODYNAMIC HEATING
INDICATOR - L]FTOFF THROUGH PARKING
OR6[T (90-DEGREES LAUNCH AZIMUTH|

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

TIME FROH DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

ISEC) (LBSI(FT)SQ) (LBS*DEG/IFT)SQ)
0.000 0.0 O.
5,000 1.3 O.

I0.000 6.0 I.

12.000 9.1 1,
15.000 15.3 4.

20.000 30.5 13.
25.000 52.8 15.

30.000 83.7 16.

35.000 124.1 5.
40.000 174.5 10,
45.000 234.9 24.
50.000 304.1 39.
55.000 380.4 48.
60.000 460.3 49.
65.000 538.q 50.
70.000 609.0 67,
75.000 663.9 88.
80.000 696.5 106.
82,250 700.2 111.
85.000 692.8 113,
90.000 643.1 99.
95.000 551.9 58.

I00.000 456.3 15,
105.000 368.9 145.
II0.000 293.4 120.
115.000 22?.9 42.

• v.vvv irz.2 i7,
125.000 127.5 13.
130.000 92.9 II.

135.000 66.9 8.
140.000 48,0 7.
145.000 34.8 5.

147.329 29.9 5.
150.000 24.3 4.
155,000 16,0 2.
159.329 10.8 8.
159,329 10.8 8.
159.459 10.6 8,
160.000 9,9 9.
163,759 6.1 12.

AERODYNAMIC
HEATING INDICATOR

IFT*LBS/RAD*(F[)SO|
O.
O.

610.

1398.
3815.

14127.
39880.
95015.

2009_4.
388570.
700566.

I1920_5.

1930533.
2993878.
4463695.
6413010.
8890854.

11917848.

13450262.
15444837.

19300873.
23202596.
26899697.
30307207.
33383409.
36089999.
3839_iT9,
40311574.
41871529.
43120034.

44110010.

44895064,
45204847.
45514372.
45966299.
46245921.
46245921.

46252920.
46280950.
46430690,
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TABLE 7-XXIV DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING
INDICATOR - L|FTOFF THROUGH PARKING
ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED|

TIME FROM
LIFTOFF

ISEC|
165.000
165.Bsq
170.000
175.000
180,000
185.000
189.559
190.000
194.559
195.000
200.000
205,000
210.000
215.000
220,000
225.000
230.000
235°000
240.000
245.00O
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
360.000
345.000

DYNAMIC DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

iLBSI IFT) SO) (LBSaDEGI I FT)SQ)
5.2 12.
4.7 12.
2.7 9.
1.4 6.
0.7 ' 4.
0.3 2.
0.2 1.
0.2 1.
0.I 1.
0.1 1*
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0,0 O.
0.0 O°
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

0 O.
V@

0.0 O.
0.0 O.
0.0 O.

0.0 O.
0.0 O.
0 _'0 - 0.

0.0 O.
0.0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.

AERODYNAMIC
HEATING INDICATOR

IFT*LBSIRAD*IFT)SO)
46466443.
46488193.
46565672.
46618131.
46645306.
46658743.
46664866.
46665267.
46668223.
46668421.
46670033.
46670916.
46671430°
46671734.
46671919.
46672036.
46672114.
46672168.
46672205.
46672233.
46672255.
46672273.
466T2287.
46672300.
46672310.
46672319.
46672327.
46672334.
46672342.
46672348.
46672353.
4667235B°
66672363.
46672368°
46672373.
46672378.
46672383.
46672388.
46672393.
46672398.
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TABLE 7-XXlV DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTDFF THROUGH PARKING
ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUEOb

TIME FROM
LIFTOFF

(SEC)
350.000
355.000
360.000
365.000
370.000
375.000
3BO.O00
385.000
390.000
395.000
400.000
405.000
410.000
415.000
420.000
425.000
430.000
435.000
437.627
440.000
445.000
450.000
455.000
460.000
465.000
470.000
415.000
4BO.O00
485.000
490.000
495.000
500.000
505.000
510.000
515.000
520.000
525.000
530.000
535.000
537.424

DYNAMIC
PRESSURE

(LBS/(FT) SQI
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
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
UoU
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
0.0

DYNAMIC PRESSURE
TIMES ALPHA

(LBStDEG/(FT)SQ)
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

AERODYNAMIC
HEATING INDICATOR

(FTeLBSIRAD*IFTJSQ]
46672403.
46672408°
466T24X3.
46672418.
46672423°
46672428.
46672433.
46672438.
46672443.
46672448.
46672453.
46672458.
46672463.
46672468°
46672473°
46672478.
46672484.
46672491o
46672495,
46672498.
46672506°
466725|3.
46672521.
46672528.
46672536.
46672543.

46672551.
46672560.
46672570.
46672580.
46672590.
46672600.
466726[0.
46672622°
46672634.
46672647.
466T2659.
466726T2.
46672686.
46672693.
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TABLE 7-XXlV

/,

D5-15481-1

DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING
iNDICATOR - LIFTOFF THROUGH PARKING
ORB|T (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED|

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SEC) ILBS/(FT)SQ) ILBSeDEG/IFT)SQ)
537.424 0.0 O.
537.442 0.0 O.
540.000 0.0 O.
543.142 0.0 O.
545.000 0.0 O.
545.742 0.0 O.
549.542 0.0 O.
550.000 0.0 O.
555.000 0°0 O.
560.000 0°0 O.
565.000 0.0 O.
570.000 0.0 O.
575.000 0.0 O.
580.000 O.O O.
585.000 0.0 O.
590.000 0.0 O.
595.000 0.0 O.
600.000 0.0 O.
605.000 0.0 O.
610.000 0.0 O.
615.000 0.0 O.
620.000 0.0 O.
625.000 0.0 O.
630.000 0.0 O.
635.000 0.0 O.
640.000 0.0 O.
645.000 0.0 O°
650.000 0.0 O°
655.000 0.0 O.
655.175 0.0 O*
655.179 0.0 O.
660.000 0.0 O,
670.000 0.0 O*
680.000 0.0 O,
690°000 0°0 O.
700.000 O*O O*
710.000 0*0 O.
720°000 0*0 O*
730.000 0.0 O.
73q.175 0.0 O.

AERODYNAMIC
HEATING INDICATOR

(FT*LBS/RAD*IFT)SQ)
46672693.
46672693.
66672701.
66672710.
46672715.
46672717.
46672728.
4667272q.
46672744.
46672759.
46672774.
46672789.
46672804.
46672819.
46672834.
46672851.
46672868.
46672886.
46672903.
46672921.
46672938.
46672956.
46672973.
46672992.
46673012.
66673032°
46673052.
46673072.
46673092.
66673092.
46673092°
46673092.
46673092*
46673092*
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
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TABLE T-XXlV DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, AND AEROOYNAMZC HEATING
INDICATOR - L|FTOFF THROUGH PARKING
ORBIT (gO-DEGREES LAUNCH AZIMUTH|
(CONTINUED)

TIME FROM
L|FTOFF

(SECI
760.000
750.000
760.000
770.000
78O.OO0
790.000
800.000
900.000

1000.000
1100.000
1200.000
1300.000
1400.000
1500.000
1600.000
1700.000
1800.000
1900.000
2000.000
2100.000
2200.000
2300.000
2400.000
2500.000
2600°000
2700.000
2800.000
2900.000
3000.000
3100.000
3200.000
3300,000
3400.000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000
4100.000

OYNAN[C DYNAMIC PRESSURE
PRESSURE TIMES ALPHA

(LBSI(FT)SG) (LBSeDEGI (FT)SQ)
0.0 O.
0.0 O.
0.0 O.
O.O O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
O.O O.
0.0 O.
0.0 O.
0.0 O.
0.0 0.
0.0 O.
0,0 O,
0.0 O.
0.0 O.
0.0 O.
0.0 0.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
0.0 - - O.
0.0 O.
0.0 0.
0.0 O.
0.0 0.
0.0 O.
0.0 O.
0.0 O.
0.0 O.
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AERODYNAMIC
HEATING INDICATOR

(FToLBS/RAO*(FTISQ)
46673092.
46673092.
46673092.
46673092.
66673092.
46673092.
46673092.
46673092°
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092°
66673092.
46673092.
46673092°
66673092.
46673092.
46673092.
66673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
66673092.
46673092.
46673092.
46673092.
46673092.
46673092.
66673092.
46673092.
46673092.
66673092.

46673092.
46673092.



OS-L54OL-L

TABLE 7-XXIV OYNAMIC PRESSURE, DYNAMIG PRESSURE
TINES ALPHA, AND AEROOYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT 190-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SEC) (LBSIIFT)SQ) (LBSmDEGliFT)S_)
4200.000 0.0 0.
4300.000 0.0 O.
4400.000 0.0 O.
4500.000 0.0 O.
4600.000 0.0 O.
4700.000 0.0 O.
4800.000 0.0 O.
4900.000 0.0 O.
5000.000 0.0 O.
5100.000 0.0 0.
5200.000 0.0 O.
5300.000 0.0 O.
5400.000 0.0 O.
5500.000 0.0 O.
5600.000 0.0 O.
5700.000 0.0 O.
5800.000 0.0 0-
5900.000 0.0 O.
6000.000 0.0 O.
6100.000 0.0 O.
6200.000 0.0 O.
6300.000 0.0 O.
6400.000 0.0 O.
6500.000 0.0 O.
6600.000 0.0 O.
6700.000 0.0 O.
6800.000 0.0 O.
6900.000 0.0 O.
7000.000 0,0 O.
7100.000 0.0 O.
7200.000 0.0 O.
7300°000 0.0 O.
7400.000 0.0 O.
7500.000 0.0 O.
7600.000 0.0 O.
7700,000 0.0 O.
7800.000 0.0 O.
7900.000 0o0 O.
8000.000 0.0 O.
8100.000 . 0.0 O,

AEROOYNAM[C
HEATING INDICATOR

IFT*LBS/RAD*(FT)SQ)
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
_6673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
66673092.
46673092.

.... 46673092.
46673092.
46673O92.
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TABLE 7-XXlV DYNAMIC PRESSUREt DYNAMIC PRESSURE
TINES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - L|FTOFF THROUGH PARK|NG
ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSUKE
LIFTOFF PRESSURE TINES ALPHA

(SEC) (LBS/IFT)SQ) (LBSeDEG/IFT)SQ)
8200.000 0.0 O.
8300.000 9.9 9.
8400.000 0.0 O.
8500.000 9.0 O.
e600.O00 0.0 O.
8TO0.O00 0.0 9.
e890.000 0.0 O.
8900.000 O.O O,
g990.000 0.0 O.
9100.900 9.0 O.
9200.000 0.9 O*
9300.000 9.0 O*
9490.000 0.9 O.

9500.000 0.0 O.
9600.900 0.0 9.
9700.000 0.9 O,
9800.000 0.0 O.
9900.000 0.0 O.

10900.900 0.0 O.
10100.000 0.0 O*
10200.000 9.9 O,
10300,000 0.0 O.
10400.900 0.0 O.
10590.000 0.0 O.
10690.000 9.0 9.
19T09.000 9.9 0.'
10800.000 0.9 O.
10900.000 0.0 O.
11000.000 0.0 O.
11109.000 0.0 O.
11200.000 0.0 O.
ll30O.O00 0°0 O.
11490.000 0.0 O.
11500.000 0.0 O.
11609°000 0.0 O.
11700.000 0.0 O.
11890.000 0.0 O.
11900.000 0.0 9.
12000.000 0.9 O.
12100.000 9.0 O*

AERODYNAMIC
HEATING INgICATOR

(FT*LBSIRAD*(FTISQ)
46673092.
46673092.
46673092.
46673092°
46673092°
46673992.
46673092.
46673092.
46673092.
46673092.
46673092.
66673092.
46673092.
46673092.
466T3092.
46673092.
46673092.
66673992.
46673992.
46673092.
4667309Z.
466T3092.
46673092.
46673092.
466¥3092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673992.
46673092.
46673992.
466T3092.
46673092.
46673092.
46673092°
466730q2.
46673092.
46673092.
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D5-15481-I

TABLE 7-XXlV DYNAMIC PRESSURE, DYNAMIC PRESSURE
TINES ALPHA, ANO AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (gO-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SECI
12200.000
12300.000
12400.000
12500.000
12600.000
12700.000

12B0_.000
12900.000
1300O.O00
13100.000
13200.000
13300.000
13400.000
13500.000
13600.000
13700.000
13BO0.O00
13900.000
1400O.OOO
14100.000
14200.000
14300.000
14400.000
14500.000
14600.000
14700.000
14800.000
14900.000
15000.000
15100°000
15200.000
15300.000
15400.000
15500.000
IS600.O00
15700.000
15800.000
15900.000
16000.000
16100.000

DYNAMIC
PRESSURE

(LBS/(FT)SQ;
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0o0
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
0.0

O.O
0.0
0.0
O.O

0.0
0.0
0,0
O°O
0.0
0.0
0o0
0.0

DYNAMIC PRESSURE
TIMES ALPHA

(LBSeDEGIfFT)SQ)
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
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AERODYNAMIC
HEATING INOICATOR

(FT*LBS/RAD*(FTISQ)
46673092.
46673092,
46673092.
46673092.
46673092.
66673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
66673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092.
46673092. ....
46673092.
46673092.



05-15.81-I

TABLE 7-XXIV DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT 190-DEGREES LAUNCH AZIMUTH)
ICONTINUEDI

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

ISEC) ILBSIIFTJSQ| ILBSeDEG/IFT)SQ|
16200.000 0.0 O.
16300.000 0.0 O,
16400.000 0.0 O.
16500,000 0,0 O.
16550.000 0.0 O,

AERODYNAMIC
HEATING INDICATOR

IFTeLBS/RADt(FT)SQ|
66673092.
66673092.
66673092.
66673092.
66673092,
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TABLE 7-XXV

/,

os-lS4el-i

11

NORMAL FORCEe AXIAL FORCEr GEOCENTRIC RADiUSw
AND GEOCENTRIC LATITUDE - L|FTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
B2.250
85.000
90.000
95.000

100.000
105.000
110.000
115.000
120.000

130.000
135.000
140.000
145.000
147.329
150.000
155.000
159.329
159o329
159.459
160.000
163.759

NORMAL AXIAL GEOCENTRIC
FORCE FORCE RADIUS

(POUNDS] (POUNDS] (METERSI
O, 12697. 6373344.
3. 1305. 6373370.

37. 5946. 6373651.
69. 8992. 6373501.

266. 14763, 6373595°
907. 20438. 6373811.

1064. 18025. 6374106.
1089. 25727. 6374492.

356. 36355. 6376979.
714. 51448. 6375577.

1731. 72569. 6376297.
2845. 103313. 6377150.
3654. 144669. 6378145.
3828. 208360. 6379291.
4115. 301223° 6380592.
5382. 415034. 6382053.
6535. 438501. 6383672.
7396. 389617. 6385454.
7655. 366366. 6386310.
7656. 332424, 6387403.
6552. 269860. 6389526.
3835. 208489. 6391825.

983. 153893. 6394304.
9528° 111989. 6396963.
7881. 79240, 6399801°
2810. 54469. 6402819.
1132. 36118. 6406020.

861. 23326. 6409411.
700. 14876. 6412994.
558. 9225. 6416778.
447. 5491. 6420772.
359. 2854. 6424986.
321. 1800. 6427029.
272. 878. 6429423.
133. -530. 6434023.
536. -1269. 6438142.
272. 2052. 6438142.
278. 2017. 6438267.
304, 1878. 6438788.
_1_. 1137. 6442349.

GEOCENTRIC
LATITUDE
( DEGREE S I

28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
26.447
26.447
28.447
28.447
28.447
28.447
2B.447

28.447
2B.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.447
28.446
28.446
28.446
28.445
28.444
28.664
28.443
28.442
26.441
28.441
28.441
28.441
28.440
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TABLE 7-XXV

05o15681-1

NORMAL FORCE, AXIAL FORCEe
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (90-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS.
L|FTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

ISEC)
165.000
165.859
170.000
175.000
180.000
185.000
189.559
190.000
194.599
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

NORMAL AXIAL
FORCE FORCE

|POUNDS) |POUNDS)
439. 965.
435. 860.
356. 490.
252. 243.
162. 117.

93. 55.
54. 28.
51. 26.
30. 14.
28, 13.
17. 7.
15. 4.

9. 2.
6. 1.
3. I.
2. 1.
2. O.
1. O.
1. O.
1. O.
O. O.
O. O.
O. O.

0 s'e

O. O.
O. O.
Oo O.
O. O.
O. O.
O. O.
O. O.
O. - __ O.
O. O.
O. O.
O. O.
O. O.
O. Oo
O. O.
O. O.
O. O.

GEOCENTRIc
RAD )US

(METES)
6443_2.
6444_5.
6448_3,
6452_1,
6456814,
6460917_
6464645°
6665048,
6468647,
6468990,
6472816,
6476529°
6480143,
6483662°
6487085,
6490414,
6693650,
6496793,
6499844
6502805
6505676
6508459
6511154

6513762
6516284
6518722
652107_
6523341
652553!
652764!
652967 _
653163;
653350'
653531
653703
653869
654027
654178
654322
65_46C

GEOCENTRIC
LATITUDE
(DEGREES)
28.440
28.460
28.438

28.437
28.435
28.433
28.431
28.431
28.429
28.428
28.426
28.423
28.420
28.417
28.414
28.410
28.607
28.403
28.398
28.394
28.389
28.384
28.379
28.374
28.368
28.362
28.355
28.349
28.342
28.334

28.327
28.319
28.310
28.302
28.293
28.283
28.273
28.263
28.252
28.241
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TABLE 7-XXV NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUOE -
PARKING ORBIT (gO-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS(
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SECi
350.000
355.000
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
437.627
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
530o000
535.000
537.424

NORMAL
FORCE

(POUNDS)
0.
0.
O.
0.
O.
O.
O.
O.
0.
0.
O.
O.
O.
O.
0.
O.
O.
O.
O.
0.
0.
O.
O.
O.
O°
0.
O.
O.
O.
O.
O.
O.
0.
O.
0.
0.
0.
O.
O.
0.

AXIAL
FORCE

(POUNOS
O.
O.
O.
O.
O.

o

O°
O.
0.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
0.
O.
O.
O.
O.
O.
0.
O.
O.
0.
Oo
0,
0.
O.
O.
O.
O.
0.
0o
O.
0.

GEOCENTRIC
RADIUS

(METERS)
6545913.
6547159.
6548341,
6549463.
6550525,
6551528.
6552476.
6553370°
6554211.
6555002.
6555745.
6556442.
6557095.
6557706.
6558278.
6558814.
6559315.
6559786.
6560021°
6560225,
6560625.
6560985.
6561306.
6561591.
6561846,
6562066.
656226i,
6562431.
6562579,
6562709,
6562823.
6562926,
6563020.
6563110.
6563200.
6563294.
6563395.
6563509°
6563641.
6563712.

GEOCENTR IC
LAT I TUOE
( DEGREE S ;

28.229
28.217
28.204
28.191
28.177
28.163
28.148
28.133
28.117
28.100
28.083
28.065
28.046
28.027
28.007
27.986
27.964
ZT;q42
27.q29
27.918
27.894
27.869
27.843
27.816
27.789
27.760
27.731
27.700
27.669
27.636
27.602
27. 567
27.53|
27.494
27.456
27.416
27.375
27.333
27.289
27.267
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TABLE 7-XXV

D5-15481-1

NORMAL FORGEt AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORB]T (90-DEGREES
(CONTINUED)

GEOCENTRIc RAD|US,
LIFTOFF TIROUGH
LAUNCH AZMUTHI

TIME FROM NORMAL AXIAL
LIFTOFF FORCE FORGE

(SEC) IPOUNDS) (POUNDS)
537.424 O. O.
537.442 O. O.
540.000 O. O,
543.142 Oo O.
545.000 O. O.
545.742 O. O.
549.542 O. O.
550.000 O. O.
555.000 O. O.
560.000 O. O.
565.000 O. O.
570.000 O. O.
575.000 O. O.
580.000 O. O.
585.000 O. O.
590.000 O. O.
595.000 O. O.
600.000 O. O.
605.000 O. O.
610.000 O. O.
615.000 O. O.
620.000 O. O.
625.000 O. O.
630.000 O. O.

635.0O0 O. O.
640.000 O. O.
645.000 O. O.
650.000 O. O.
655.000 O. O.
655.175 O. 0.
655.175 O. O.
660.000 O. O.
670.000 O. O.
680.000 O. O.
690.000 O. O.
700.000 O, O.
710.000 O. O.
720.000 O* O.
730°000 O- O°
739.175 O. O.

GEOCENTR I GEOCEN TR IC
RADIUS LATITUDE

I METERS) (OEGREES)
6563712° 27.267
6563713. 27.267
6563785. 27.266
6563860. 27.215
6563898. 27.198
6563912. 27.191
6563977. 27.155
6563984. 27.151
6564050. 27.103
6564096. 27.053
6564125, 27.003
6564136. 26.952
6566132, 26°900
6564115, 26.846
6564084 26.791
6564063 26.736
6563993 26°679
6563936 26.62|
6563873 26°562
6563807 26.501
6563738 26.440
6563670 26.377
6563603 26.313
6563541 26.248
656348_ 26.182
656343_ 26.114
656339_ 26,045
656337_ 25.975
656336! 25°904
656336! 25.901
656336J 25°90|
656336 25.831
656336 25.683
656336 25.532
656336 25*377
656336 25.218
656336 25.0S$
65633_ 24.889
65633( 26.720
65633( 24.561
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TABLE 7-XX¥ NORMAL FORGEt AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (90-DEGREES
(CONTINUED)

GEOCENTRIC RADIUS,
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM NORMAL AXIAL
LIFTOFF FORCE FORCE

(SEC) (POUNOSI (POUNOS)
740.000 O. 0.
750.000 0. 0.
760°000 O. O,
TTO.000 O, 0.
780.000 O. O.
790.000 0.. O.
800,000 0. 0°
900.000 O. 0.

1000.000 O. 0.
1100.000 O. O.
1200.000 O. 0.
1300.000 0. 0,
1400.000 0. 0.
1500.000 O. 0.
1600.000 O. O.
1700.000 O. 0,
1800.000 0. 0.
1900.000 O. 0,
2000.000 0. 0.
2100.000 O. 0.
2200.000 O. 0.
2300.000 0. 0,
2400.000 0. 0.
2500.000 0. 0.
2600.000 0. 0.
2700,00_ 0. 0.
2800.000 0, O,
2900.000 0. 0.
3000.000 0, 0,
3100.000 O' 0.
3200.000 0. 0,
3300.000 O. 0.
3400.000 O. .... 0.
3500.000 O. O,
3600.000 0. 0.
3700.000 0. O.
3800.000 0° O,
3900,000 O. 0.
4000.000 O. 0.
4100.000 0, 0.

GEOCENTRIC
RADIUS

(METERS)
6563362.
6563361.
6563360.
6563359,
6563358.
6563357.
6563356°
6563340.
6563316.
6563282.
6563239.
6563|87.
6563129.
6563068.
6563005.
6562946.
6562894.
6562856.
6562836.
65628410
6562877.
6562951.
6563067.
6563231.
6563448.
6563718.
656_04_,
6564424.
6564858=
6565339.
6565866.
6566425.
6567013.
6567620.
6568233.
6568862.
6569434.
6570000.
6570530.
6571015.

GEOCENTRIC
LATITUDE
( DEGREES )

24.547
24.370
24.190
24.007
23.820
23.630
23.437
21.333
18.948
16.322
13°496
10.511

7.406
4.217
0,982

-2,264
-5.486
-8;646

-II.710
-14.637
-17o389
-19.926
-22.205
-24.186
-25.828
-27.097
-27.962
-28.401
-28.404
-27.970
-27.111
-25.849
-24.213
-22.23q
-19,968
-17.440
-14.696
-11.778

-8.724
-5.572
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TABLE 7-XXV NORMAL FORCE, AX]AL FORCE,
AND GEOCENTR|G LATITUDE -
PARK|NG ORBIT (90-DEGREES
(CONTINUED)

GEOC_
LIFTOI
LAUNCI

TIME FROM
LIFTOFF

[SEC)
4200.000
4300.000
4400.OO0
4500.000
4600.000
4700.000
4800.000
4gO0.O00
5000.000
5100.000
5200.000
5300.000
5400.000
5500.000
5600.000
5700.000
5800.000
5900.000
6000.000
6100.000
6200.000
6300.000
6400.000
6500.000
6600.000

6700.000
6800.000
6900.000
7000.000
7100.000
7200.000
7300.000
7400.000
7500.000
7600,000
7700,000

7BO0.O00
7go0.o00
8000.000

00.000

NORMAL AX 1AL
FORGE FORGE

I POUNDS) ( POUNDS I
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. O.
O. Oo
O. Oo
O. O.
O. O.
O. O.
O. O.
O. 0_-
O, O.
O, O.
O. O.
O. O.
O. O.
O. O.

O. . O.
O, O.
O. O.
O. O.
O. O.
O. Oo
O. O.
O. O.
O. O.

GEOGEOCENTRiC
RAOATITUOE

(METOEGREES)
6571-2.35q
6571 0.880
6572 4.108
6572 7.292
657210.393
6572 13°376
6573 16.203
6572 LB.B32
657; 2L.224
657;23.33B
657;25.L32
657;26.571
657;27.620
657;28.256
657228'457
657;28-224
65727.56|
657t 26°484
657_ 25.019
657, 23.199
657 21.063
656 18.651
656 16.003
656 13.16|
656 !0,!64
656 7,051
656 3°B60
65_ 0.625
654 -2.616
654 -5.829
65_ -8.q77
65(-12.024
65_-14.931

654-17,660
65(-20.169
65t-22.418
65_-24.364
65_-25.969
65_-Z7.199
65-28.022
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TABLE 7-XXV NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT {90-DEGREES
(CONTINUED)

GEOCENTRIC RADIUSt
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM NORMAL AXIAL
LIFTOFF FORCE FORCE

(SEC) (POUNOSI (POUNDS
8200.000 O, O.
8300.000 O. O.
8400.000 O. O.
8500.000 O. O.
8600.000 O. O.
8700.000 O, O.
8800.000 O. O.
8900.000 O, O.
9000.000 O. O.
9100.000 O. O.
9200.000 O. O.
9300.000 O. O.
9400.000 O. O.
9500.000 O. O.
9600.000 O. O.
9700.000 O. O.
9BO0.O00 O. O.
9900.000 O- O.

10000,000 0.. O.
lOlO0.O00 O. O.
10200.000 O. O.
10300.000 O* O.
10400.000 O. O.
10500.000 O. O.
I0600.000 O. O.

10700.000 O. O.
10800.000 O. 0.
10900.000 0. O.
11000.000 O. O.
lllOO.O00 O. O.
11200.000 O. O.
11300.000 O. O.
11400.000 O. O.
11500.000 O. O.
11600.000 O. O.
11700.000 O. O.
11800.000 O. O.
11900.000 O. O.
12000.000 O. 0.
12100.000 O. O.

GEOCENTRIC
RADIUS

(METERS)
6570129.
6570608.
6571136.
6571705.
6572308.
6572933.
6573570.
6574209.
6574838.
6575445.
6576020.
6576552.
6577033.
6577455.
6577813.
6578102.
6578320.
6578468.
6578566.
6578557.
6578507.
6578400.
6578266.
6578066.
6577809.
6577565.
6577261.
6576961.
6576652.
6576340.
6576028.
6575720.
6575419.
6575128.
6574868.
_574581.
6574328.
6574092.
6573873.
6573675.

GEOCENTRIC
LATITUDE
(DEGREES)
-28.420
-28.382
-27.909
-27.016
-25.719
-24.054
-22.055
-19.764
-17.219
-14.463
-11.537

-8.478
-5.324
-2,113

1.122
4.344
7,518

10.608
13.577
16.388
18.999
2!.37[
23.462
25.233
26.646
27.670
28.278
28.456
28.198
27.512
26.414
24.932
23.097
20.948
18.525
15.870
13.023
10.023

6.909
3.718
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TABLE 7-XXV NORMAL FORCEe AXIAL FORCEr
AND GEOCENTRIC LATITUDE -
PARKING ORBIT 190-DEGREES
ICDNTINUED)

GEOCENTRIC RADIUSt
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

(SEC)
12200.000
12300.000
12600.000
12500.000
12600°000
12700.000
12800.000
12900°000
13000.000
13100.000
13200.000
13300.000
13400.000
13500,000
13600.000
13700.000
13800.000
13900.000
14000.000
14100.000
14200.000
14300.000
14400.000

14500.000
14600.000
14700.000
14BO0.O00
14900.000
15000.000
15100.000
1_200.000
1_300.000
15400.000
15500.000
15600.000

157oo.o0o
15800,000
15900,000
16000.000
16100.000

NORMAL AXIAL
FORCE FORCE

(POUNDS) (POUNDS)
O, O,
Oo O,
O, O,
O, O,
O, O.
O, O,
O, O.
O. O,
O, O.
O, O,
O, O,
O. O,
O. O,
O, O,
O, O,
O, O,
O, O,
O, O,
O, O,
O. O.
O, O.
O, O.
O. O,
O, O.
O. O.
O, O.
O, O.
O, O.
O, O.
O, O,
O, O,
O, O.
O, O,
O, O,
O, O,
O, O.
O, O,
O, O,
O, O,
O. O,

7-230

GEOCENTRIC
RADIUS

(METERS)
6573500.
6573352.
65732340
6573152.
6573109.
6573111.
6573161,
6573266.
6573429.
6573652.
6573937.
6574285.
6574695.
6575164.
6575687.
6576259.
65768710
6577514.
6578179.
6578853°
6579525.
65801B2.
6580814.
6581408.
6581955.
6582444.
6582869.
6583224.
6583503.
6583706.
65838330
6583883.
6583862.
6583773.
6583623.
6583419.
6583168.
6582878.
6582557.
6582213,

GEOCENTRIC
LATITUDE
(DEGREES)

0.486
-2.751
-5.959
-9.100

-12.139
-15.038
-17.756
-20.254
-22.4q0
-24.423
-26.015
-27.230
-28.041
-20,425
-28.375
-27.8ql
-26.986
-25.663
-24.011
-22.009
-1q.714
-17.166
-14.412
-11.486

-8.430
-5.279
-2.071

1.160
4.377
7.547

10.632
13.597
16.402
19.009
21.377
23._65
25.234
26.645
27.668 .......
28.277



D5015481-1

TABLE ?-XXV NORMAL FORCE, AXIAL FORGE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORBIT (qO-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

TIME FROM
LIFTOFF

(SEC)
16200.000
16300,000
16400.000
16500.000
16550.000

NORMAL AXIAL GEOCENTRIC
FORCE FORGE RADIUS

(POUNDS) (POUNDS) (METERS)
O. O. 6581854.

O. O. 6581485.
O. O. 6581113.
Oo O. 6580743.
O° O° 6580561o

GEOCENTR IC
LATITUDE
(DEGREES)

28.456
28.201
2T.SL8
26.626
25.T31

7-231



TABLE 7°XXVI VEHICLE
PARKING

05-15481-1

POSITION COORDINATES - LIFOFF THROUGH
ORBIT (90-DEGREES LAUNCH AIMUTHI

TIME FROM
LIFTOFF

(SEC)
0.000
5.000

10.000
12.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
55.000
60.000
65.000
70.000
75.000
80.000
82.250
85.000
90.000
95.000

100.000
105,000
ilO.O00

115,000
120,000
125,000
130.000
135.000
140.000
145,000
147.329
150.000
155,000
159,329
159.329
159.459
160,000
163,759

APOLLO

X
IMETERS)
6373319.
6373344°
6373424.
6373473.
6373567.
6373780.
6374073°
6374455.
6374938.
6375530,
6376245.
6377091.
6378078.
6379214.
6380505.
6381953.
6383557.
6385321.
6386168.
6387250,
6389347.
6391616.
6394058.
6396674,
6399460.
6402415.
6405541.
6408842.
64123180
6415973.
6419813.
6423844.
6425790.
6428063.
6432409.
6436273.
6436273.
6436390.
6436BT7.
6440191.

POSITION COOROINATE[N

STANDARD COORDINATE STEM NO. 13.

Y
Z

(METERS) (METERS)
17960.
17960. O.
17959. 2043.
17959. 4086.

4903.
179580 61290
17957. 8173.
17956. 102210
17954. 12280.
17951. 14358.
17949. 16466.
17946. 18622.
17942. 20844.
17938. 23157.
17934. 25586.
17930. 28161.
17925. 30912.
17920. 33872.
IT914. 37074.
17911. 38604.
17908. 40556.
17901. 44358.
17894. 48521.
17886. 53087,
17878. 58099.
17869o 63602.
17B60. 69643_
17851, 76264.
17841, 83512.
17831_ 91437.
17820 100091.
17809 109535.
17798 119831.
17792 124938.
1778_ 131022.
17774 143024.
1776_ 154100.
1776_ 154100°
1776! 154441.

1776_ 155866.
177_ 165783.

7- 232



05-15481-1

TABLE 7-XXVI VEHICLE POSITION COOROINATES ' LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUGH AZIMUTH)
(CONTINUED)

TIME FROM
L|FTOFF

(SEC|
165.000
16§.859
170.000
175.000
180.000
185.000
189.559
190.000
194.559
195.000
200.000
205.000
210.000
215.000
220,000
225.000
230°000
235.000
240.000
265.000
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
_35.000
340.000

345.000

APOLLO
POSITION COORDATES IN

STANDARD COORDIN,E SYSTEM NO. 13.

X Y
(METERS) (METEI Z
6641259. 1776 (METERS)
6641993. 1776 169064.
6445459. 1773 17J362.
6649698. 1772 182388.
6453378. 1770 195887.
6457099. 1769 209562.
6460354. 1768 223614.
6460662. 1768 236203.
6463775. 1766 237646.
6664069. 1766 250400.
6467322. 1765 251659.
6470422. 1763 266056.
6473363. 1761 280639.
6476206. 176_ 295603.
6478891. 175E 310350.
6481637. 1751 325482.
6483843. 175_ 360802.
6686109. 175_ 356312.

372016.6488235. 175;
6490219. 175( 387914,
6492061. 1741 404011.
6493761. 174. 420309.
6695317. 176 436810.
6_9672B. 176 653518.
6497995. 17_ 470435.
6699115. 173 487565.
6500089. 173 504909.
6500916. 173 522472.

540256.
6501591. 173 558266.

+6502118. 17_
576500.

6502494, 17_ 594967.
6502717. 17;

613669.
6502188. 17; 632608.
6502703. 17; 651 788.
6502663, 17; 6 71213.
6502065• 17: 690887.
6501509, 17 710813.
6500792• 17 730996.
6499914, 17 751439.
6498872 17

• 772145.



D5-15481-I

TABLE 7-XXVI VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
350.000
355.000
360.000
365.000
370.000
375.000
380.OOO
385.000
390.000
395.000
400.000
405.000
410.000

415.000
420.000
425.000
430.000
435.000
437.627
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
537.424

POSITION COORDINATES IN
APOLLO STANOARD COORDINATE SYSTEM NO. 13.

X Y Z
(METERS) (METERS) (METERS)
6497665. 17096. 793121.
6496291. 17074. 814368.
6494749. 17051. 835893.
6493037. 1702B. 857700.
6491151* [7005. 879793.
6489092. 16982. 902176.
6486856. 16958. 924855.
6484441. 16934, 947836.
6481846, 16910. 971122.
647906T. 16885. 994719.
6476102. 16860. 1018634.
6472949. 16835. 1042870.
6469605, 16809. 1067436.
6466068, 16783. 1092335.
6462334, 16757. 1117576.
6458400. 16730. 1143163.
6454265. 16703, 1169104.
6449923. 16676. 1195406.
6447559. 16661. 1209375.
6445373. 16648. 1222068.
6440608. 16620. 1249039.
6435625. 16591. 1276314.
6430420. 16563. 1303899.
6424992. 16534, 1331797.
6419337. 16504. 1360016.
6413450. 16474. 1388559,
6407330, 16444. 1417433.
64009T3. 16414. 1446644.
6394374. 16383. 1476198.
6387530. 16352. 1506101.

6380438. 16320. 15363_9.
6373092. 16288. 1566980.
6365490. 16256. 1597970.
6357627. 16223. 1629337.
6349497. 16190. 1661089.
6341098. 16157, 1693234.
6332423. 16123. 1725780.
6323468, 16089, 1758735.
6314227. 16055; 1792110.
6309642° 16038. 1808446.

7-234



TABLE 7-XXVI

DS-IS481-1

L

VEHICLE POSITION COOROINATES - LIFTOFF THROUGH
PARKING ORBIT (90-OEGREES LAUNCH AZIMUTH)
(CONTINUEOI

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
L|FTOFF X Y Z

(SEC| (METERS) (METERS) (METERS)
537,424 6309642. 16038. 1808446.
537.442 6309609. 16038. 1808565.
560.000 6304705. 16020. 1825869.
563.162 6298600. 15998. 1847065.
565.000 6294948. 15985. 1859606.
565.742 6293679. 15979. 1864622.
569.542 6285876. 15952. 1890321.
SSO.O00 62849S0. 15969. 1893419.
555.000 6274706. 15913. 1927322.
560.000 6264212. 15877. 1961315.
565.000 6253468. 15861. 1995399.
570.000 6242473. 15804. 2029572.
575.000 6231226. 15767. 2063834,
580.000 6219724. 1S729. 2096186.
585.000 6207967. 15691. 2132627.
590.000 61959S5. 15653. 2167157.
595.000 6183684. 15614. 2201775.
600.000 6171156. 15575. 2236483.
605°000 6158367. 15536. 2271278.
610.000 614S318. IS496. 2306162.
615.000 6132007. 15456. 2341134.
620.000 6118433. 1S415. 2376194.
625.000 6104595. 15374. 2411342.
630,000 6090492. 15333. 2446577.
63S,000 6076123. 15292. 2481901.

J

640.000 6061486. 15251. 2517312.
645.000 6046580. 15209. 2552810.
650.000 6031406. 15168. 2588397.
655.000 601S960. 15127. 2624071.
655.175 6015414, 15125. 2625324.
6S5.175 6015414, 15125. 2625324.
660,000 6000272. 15086. 2659748.
670.000 5968261, 15003. 2730822.
680.000 5935408. 14919, 2801511.
690.000 5901717. 14834. 2871805.
700.000 5867193, 14748. 2941695,
710.000 5831842. 16662. 3011171,
720.000 5795667. 14574. 3080222.
730.000 5758674. 14_85. 3148840.
73q.175 5724016. 14402. 3211409.

7-235



05-15481-!

TABLE 7-XXVI
VEHICLE POSITION COORDINATES - LIhROUGH
PARKING ORBIT 190--DEGREES LAUNCH

|CONTINUED|

POSITION COOROINAT!

APOLLO STANDARD COORDINATE _0. 13.

T|ME FROM y
LIFTOFF X

(SEC) (METERS) INETERS)
740.000 5720868. 14395.
750,000 5682255- 14304-14212,
760.000 5642840. 14119.
770.000 560262B* 14025.
780.000 5561626,
790,000 5519839- 13930.
800,000 5477273. 13834.
900,000 5010136- 12825-

1000.000 4472358- 11725°10541.
1100.000 3871502-
1200.000 3216025- 9279.• 7944.
1300.000 2515162- 6543.
1400.000 1778793- 5082.
500.000 1017304-
600.000 241442* 3568.

1700.000 -537845- 200B.411.
1800.000 -1309554- -1217.
1900.000 -2062793° -2864*
2000.000 -2786932- -4522.
2100.000 -3471754- -617B.
2200.000 -4107603- -7822.
2300.000 -4685517. -9441.
2400.000 -5197359. -11020.
2500.000 -5635929- -12547-
_L_n nn_ -_q95061._v.----- -14005-
2700.000 -6269715-
2800.000 -6456042* -15380.
2900.000 -6551438- -16655*-17813-
3000.000 -6554576. -18840.
3100.000 -6465436. -19718.
3200.000 -6285281. -20432-
3300.000 -6016661. -20968-
3400.000 -5663366. -21310-
3500.000 -5230376- -21447.
3600.000 -4723789- -21367.
3700.000 -4150736- -21060,
3800.000 -3519285- -20521.
3900,000 -2838320. -19744,

-2117426- -18726-
e_O00.O00 -1366746-

100.000

Z
(METERS)
3217014.
3284735.
3351992.
3418778.
3485081.
3550893.
3616204.
4239789.
4803644.
5299814.
5721293.
6062122.
6317477.
6483743.
6558562.
6540870.
6430914.
6230245.
5941701.
5569361.
5118488.
4595453.
4007645.
3363360.
2671691.
1942388.
1185729.

412371.
-366799.

-1140817.
-1898797.
-2630079.
-3324381.
-3971944.
-4563666.
-5091229.
-5547221.
-5925236.
-6219967.
-642727B.

7-236



TABLE 7-XXV!

D5-15481-1

VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

POSITION COORD|NATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y

(SEC) (METERS) IMETERS)
6200.000 -59683q. -17669.
6300.000 181465. -15977.
4600.000 957226. -14256.
4500.000 1719532. -12317.
4600.000 2657681. -10176,
6700.000 3161302. -7862.
4800,000 3820519. -5343.
4900.000 4626086. -2699.
5000.000 6969502. 63.
5100,000 5643157. 2913.
5200.000 5840610. 5821.
5300.000 6155692. 8752.
5600.000 63865870 11672.
5500.000 6523881. 16563.
5600.000 65716180 173260
5700.000 6527118. 199850
5800.000 6390993. 22481,
5900.000 6165138. 26776,
6000,000 5852702. 26836.
6100.000 5658053. 26620,
6200,000 4986709, 30102.
6300.000 4665271. 31251.
6600.000 3841330, 32060.
6500.000 3183360. 32667.
6600.000 2480601. 32455.
6700.000 1762930. 32050.
6800.000 980721. 31226.
6900.000 206701. 29979.
7000.000 -574207. 28314.
7100.000 -1365038. 26239.
7200.000 -2096939, 23770.
7300.000 -2619_26. 20927.
7400.000 -3502034. 17739.
7500.000 -4135460. 14238.
7600.000 -4710702. 10461,
7700.000 -5219681. 6451.
7800.000 -5655256. 2256,
7900,000 -6011322. -2073,
8000.000 -6282895, -6482.
8100.000 -6466182. -10913.

Z
IMETERS)

-6546266.
-6569299.
-6502040.
-6343449.
-6095771.
-5762502.
-5346338,
-4859109.
-4301694,
-3683925.
-3014477.
-2302745.
-1558712.

-792815.
-15796.
761655.

1528027.
2273167.
2986412.
3657742,
4277719°
4837618°
5329554.
5766591.
6082845.
6333567.
6695211.
6565489.
6543401.
6429252.
6224648.
5932474.
5556848.
5103067.
4577527.
3987632.
3341691.
2648792.
1918683,
1161624.

7-237 .........



05-15481-I

TABLE 7-XXVI VEHICLE POSITION COORDINATES - LFTOFF THROUGH
PARKING ORBIT (90°DEGREES LAUNCH_Z|MUTH;
{CONTINUED]

TIME FROM
LIFTOFF

(SEC)
S200.O00
8300.000
8400.000
8500.000
8600.000
8700.000
8600°000
8900.000
9000.000
9100.000

200,000
300.000

9400.000
9500.000
9600.000
9700,000
9800.000
9900.000

10000.000
10100.000
10200.000
10300.000
!0400.000
_0500.000
10600.000
10700.000
10800.000
10900.000

llO00.O00

11100.000

I1200o000

11300.000
11400.000
11500.000
11600.000
11700.000
11800.000
11900.000

2000.000
A2100,000

APOLLO
POSITION COOROINATESIN

STANOARO COORDINATE 5¥rEM NO. 13.

X Y Z

IMETERS) (METERS) (METERS)
-65§8629. -15307, 388250.
-6558960. -19605. -390578.
-6467189. -23746. -1163932.
-6284620. -27669. -1920962.
-6013832. -31317. -2651052.
-5658635. -34633. -3343964.
-5224024. -37564. -3989986.
-4716106. -40062. -4580062.
-4142012. -42081. -5105924,
-3509803. -43584. -5560203.
-Z828353° -44537. "5936537.
-2107224. -44915, -6229657.
-1356536. -44700. "6435462.

-S86819. -43881. -6551079°
191131. -4245T. -6574898.
966405. -40432. -6506601.

1728136. -37822. -6347158.
2465651. -34649. -6098820°
3168620. -30946. -5?65081.
3827202. -26751. -5350629.
4432180. -22112. "4861280°
4975091. -17083. -4303897.
5448343, -11725. -3686287.
5_5318. -6104. -3017099.
6160_65, -293. -2305698.
6389375. 5633. -1562038o
6528842. 11595. -796521.
6576908. 17512. -19856.
6532888, 23301. 757093.
6397383. 28881. 1523452.
6172270, 34171. 2268493.
5B60679. 39093. 2981779.
5466952. 43571. 3653310.
4996581. 47536. 4273667.
4456137. 50923. 4834137°
3853177. 53675. 5326843.
3196142. 55743. 5744855.
2694239. 57084. 6082286.
1757310. 576_8. 6334378.

995696. 57473* 6497576.

J
"1

7-238



TABLE 7-XXVI

05-15481-1

VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNGH AZIMUTH)
(GONT|NUEO)

J

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

T|ME FROM
LIFTOFF X V Z

(SEC) (METERS) (METERS) (METERS)
12200.000 220091. 56487. 6569572.
12300.000 -558611. 54711. 6549345.
12600.000 -1329672. 52155. 6437173.
12500,000 -2081661. 48841. 6234631.
12600,000 -2804614. 44803. 5944568.
12700.000 -3488180. 40084, 5571066,
12800.000 -4122766. 34738. 5119380.
12900.000 -4699473. 28829. 4595863.
13000.000 -5210220. 22430. 4007877.
13100.000 -5647857. 15622. 3363683.
13200.000 -6006266. 8493. 2672330.
13300.000 -6280443. 1136. 1943518.
13400.000 -6466567. -6351. 1187471.
13500.000 -6562053. -13864. 414785.
13600.000 -6S65586. -21301. -363715.
13700.000 -6477137. -28558. -1137129.
13800.000 -6297963. -35530. -1894632.
13900.000 -6030589. -42117. -2625625.
14000.000 -5678774. -48222. -3319885.
14100.000 -5247452. -53753. -3967702.
14200.000 -4742671. -58625. -4560019.
14300.000 -4171504. -62759. -5088557.
14400.000 -3541951. -66088. -5545929.
14500.000 -2862828. -68555. -5925745.
14600.000 -2143642. -70112. -6222701.
14700,000 -1394461. -70724. -6_32655.
14800.000 -625768. -70370. -6552681.
14900.000 151680. -6904t. -6581116.
15000.000 927010. -66742. -6517570.
15100.000 1689361. -63491. -6362952.
15200.000 242813S. -59321. -6119436.
15300.000 3132952. -54276. -5790439,
15400.000 3793986. -48416. -5380573.
15500.000 4402010, -41809. -4895572.
15600.000 4948537, -34538. -4342222.
15700.000 5425940, -26696. -3728253.
15800.000 58275580 -18383. -3062242.
15900.000 6147787. -9708. -2353487.
1_000.000 6382155, -787. -1611881.
16100.000 6527384. 8259. -847771.

7-239



DS-15481oi

TA6LE 7-XXVI VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING ORBIT (gO-DEGREES LAUNCH AZIMUTH)
IGONTINUEO)

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF X Y Z

ISEG) IMETERS) IMETERS) IMETERS)
16200.000 6581639. 17306. -71823°
16300.000 6543S50. 26229° 705133.
16400.000 6414228. 34903. 1472249.
16500.000 6195257. 63202. 2218808.
16550.000 6053056. 47176. 2581102.



D5-15481-I

TABLE 7-XXVII VEHICLE
PARKING

VELOCITY COMPONENTS - LIFTOFF THROUGH

ORBIT (90-DEGREES LAUNCH AZIMUTH)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOT ZDOT

(SEC) IM/SEC) IMISEC) IMISEC)
0.000 0.00 -0.00 408.64
5.000 10.2T -O.OT 408.63

lO.O00 22.01 -0.14 408.61
12.000 2T. L4 -0.17 408.59
15.000 35.31 -0.21 408.57
20.000 50.30 -0.29 409.05
25.000 67.17 -0.36 410.46
30.000 86.11 -0.43 413.29
35.000 107.15 -0.50 418.20
60.000 130.36 -0.57 425.85
45.000 155.70 -0.64 437.07
50.000 183.05 -0.72 452.62
55.000 212.13 -0.79 473.19
60.000 242.57 -0.86 499.38
65.000 273.80 -0.94 531.63
70.000 305.15 -1-01 570'02
75.000 336.68 -1.09 614.94
_O.OOO 369.12 -1.18 667.16
82.250 384.03 -1.23 693.16
85.000 402.47 -1.29 727.12
90*000 436.55 -1.39 795.13
95,000 471,11 -1.49 871.42

100,000 505.86 -1.$8 956.26
105,000 540,29 -1.67 1050.02
110.000 574.04 -1.77 1153.01
115.000 608,07 -1.85 1264.67
120.000 642,61 -1.94 1385.28
125.000 677.54 -2.01 1515.53
130.000 713.01 -2,09 1656.10
135.000 749.31 -2.16 1807.81
140.000 786,82 -2.23 1971.70
145.000 825.98 -2.30 2149.09
147.329 844.94 -2.33 2236.78
150.000 857.28 -2.37 2319.62
155.000 881.25 -2.44 2483.28
159.329 904.35 -2.50 2634.38
159.329 904.35 -2.50 2634.38
159.459 903,10 -2.50 2634.34
160.000 898.29 -2.51 2635.13
163.759 864.89 -2.56 2640.57
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TABLE ?-XXVll VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000
180.000

185.000
189.559
190.000
196.559
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
275.00O
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

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XDOT YDOT ZDOT
(M/SEC) (M/SEC) iM/SEC)

856.62 -2.58 2648.10
850.55 -2.59 2653.32
823.88 -2.65 2682.21
791.83 -2.72 2717.35
760.00 -2.79 2752.75
728.38 -2.B6 2788.43
699.74 -2.92 2821.19
696.99 -2.92 2824.39
668.65 -2.99 2857.66
665.94 -2.99 2860.91
635.21 -3.06 2897.94
605.66 -3.10 _936.82
578,68 -3,14 2970.97
550.80 -3.17 3007.82
523.08 -3.2t 3065.13
695.25 -3,25 3082.94
667.29 -3.29 3121.26
439.21 -3,33 3160.10
4L1.00 -3.37 3199.47
382066 -3.41 3239.38
356.18 -3.65 3279.83
325.55 -3.49 3320.B3
296,77 -3,53 3362.40
267,83 -3.58 3404.55
23B.72 -3.62 3447.28
209.63 -3.67 3490,61
179,95 -3.71 3534.56
150.28 -3.76 3579.13
120.60 -3.81 3624.34

90.30 -3.85 3670.20

59.99 -3,90 3716.72

29.43 .... -3.95 3763.93
-1.37 -4,00 3811.83

-32.63 -6,05 3860.65
-63.76 -6.10 3909.79
-95,36 -4.16 3959.88

-127.26 -6.21 4010.73
-159.65 -6.26 6062.37
-191,97 -4.32 6116.61
-224.81 -4.37 4168.07
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DS-15481ol

TABLE 7-XXV1! VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUEO)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOT ZDOT

(SEC) (M/SEC) (MISEC) (M/SEC)
350,000 -257.99 -4.43 4222.17
355.000 -291.52 -4.69 4277.13
360.000 -325.42 -4.56 4332.99
365.000 -359o71 -4.60 4389°75
370.000 -394°3? -4.66 4467.46
375.000 -429.48 -4'72 4506.12
380.000 -465.00 -4.T8 4565.78
385.000 -500.96 -4.85 4626.46
390.000 -537.39 -4.91 4688.19
395.000 -574.29 -4.97 4751.00
400.000 -611.68 -5°04 4814.93
405°000 -649.60 -5.10 4880.01
410.000 -688.04 -5.17 4946.28
415.000 -727.04 -5.23 5013.78
420.000 -766.62 -5.30 5082.55
425.000 -806.79 -5°3T 5152.64
430.000 -847.59 -5.44 5224.10
435.000 -889.03 -5°5| 5296.96
437.627 -911.07 -5.54 5335.84
440.000 -931.42 -5.58 5364.14
445.000 -974.73 -5.64 5424.48
450.000 -1018.63 -5.T1 5485.80
455.000 -1063.14 -5.78 5548.14
460.000 -1t08.28 -5.85 5611.52
465.000 -|154.06 -5.92 5675.99
470.000 -1200.52 -6,00 5741._r
475.000 -1247°67 -6.OT 5808.30
480.000 -1295.53 -6.14 5876.24
485.000 -1346.13 -6.21 5945.62
490.000 -1393.49 -6.28 6015.88
495.000 -1443.64 -6.35 6087.69
500.000 -1494.61 -6.42 6160.88
505.000 -1546.43 -6.49 6235.52
510.000 -1599.12 -6.56 6311.67
515.000 -1652.T3 -6.64 6389.3B

520.000 -170T.28 -6.71 6668.74
525,000 -1762.B2 -6.78 6549.81
530.000 -1819.40 -6.B5 6632.67
535.000 -1877.05 -6.93 6717.41

537.424 -1905.42 -6.96 6759.20
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D5-15481-I

TABLE 7-XXVII VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH

PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)

ICONTINUED)

lIME FROM
LIFTOFF

(SEC)
537°424
537.442
540.000
543.142
545.000
545.742

549,542
550.000
555.000
560.000
565.000
570.000
575,000
580.000
585.000
590.000

595.000
600.000

605,000
610.000

615.000

620.000
625.000
630.000
635.000
640.000
645.000
650.000
655.000
655.175
655,175
660.000
670.000
680.000

690.000
700.000
710.000

720,000
730.000
739,175

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XDOT YDOT ZDOT

{MISEC) (MISEC) (M/SECI

-1905.42 -6.96 6759.20
-1905.57 -6.97 6759.15
-1928.60 -6.99 6756.45

-1956.88 -7.03 6768.59
-1974.88 -7.05 6754.03

-1982,10 -7.06 6756.20
-2019.68 -7.11 6769.96

-2024.21 -7.12 6771.60
-2073.81 -7.19 6789.66
-2123.68 -7.26 6807.6fl
-2173.81 -7.33 6825.65
-2224.22 -7.41 6843.57
-2274.89 -7.48 6861.66

-2325.78 -7.56 6879.28
-2376.91 -7.63 6897.08
-2428o27 -7.71 6914.86
-2479.85 -7.78 6932.57
-2531.67 -7.85 6950.27
-2583.70 -7.92 6967.96
-2635.97 -7.99 6985.58
-2688.65 -8.06 7003.19
-2741.16 -8.12 7020.78
-2794.09 -8.18 7038.35
-2847.2k -8.22 7055.90
-2900.60 "8.26 7073.64
-2956.18 -8.29 7090.98
-3007.95 -8.30 7108.51
-3062.03 -8,23 7126.00
-3116.06 -8.18 7143.59

-3117.93 -8.18 7144.21

-3117.93 -8.18 7144.21

-3158.83 -8.23 7126.26
-3243.28 -8.33 7088.30
-3327.28 -8.44 7049.34
-3410.8l -8.54 7009.38

-3493.86 -8.64 6968°44
-3576.42 -8.74 6926.51
-3658._7 -8.84" 6883.60
-3740.02 -8,94 6839.74

-3814.39 -9.03 6798.65



TABLE 7-XXVII

D5-15481-I

VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARO COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XOOT YDOT

(SEC) IM/SEC) (MISEC)
740.000 -3821.05 -9.04
750.000 -3901.51 -9.14
760.000 -3981.43 -9.26
770.000 -6060.78 -9.34
780.000 -4139.56 -9.44
790.000 -4217.76 -9.53
800.000 -6295,37 -9.63
900.000 -5036.40 -10.56

1000.000 -5706,54 -11.43
1100.000 -6296.65 -12.26
1200.000 -6797.68 -12.99
1300.000 -7Z03.10 -13.69
1400.000 -7506.95 -14.32
1500.000 -7704.89 -14.89
1600.000 -7794.09 -15,38
1700.000 -7773.28 -15.80
IBO0.O00 -7662.73 -16.16
1900.000 -7404.31 -16.39
2000.000 -7061.61 -16.54
2100.000 -6618.91 -16,59
2200.000 -6083.10 -16.52
2300.000 -5661.60 -16.33
2400.000 -4763.23 -16.01
2500.000 -3997.87 -!5.56
2600.000 -3!76,36 -16.95
2700.000 -2310.30 -16.19
2800.000 -1411.90 -13.27
2900.000 -493.81 -12,20
3_.00.000 631.05 -10.95
3100.000 1349.68 -9.55
3200.000 2249.17 -7.99
3300.000 3116.90 -6027
3400.000 3940.68 -4.41
3500.000 4708.94 -2.4L
3600.000 5610,90 -0.30
3700.000 6036.69 1.92
3800.000 6577.52 6.22
3900.000 7025.78 6.58
4000.000 7375,17 8.97
4100.000 7620.81 11.37

7-245

ZOOT
(MISEC)
6794.91
6769.08
6702.30
6654.58
6605.91
6556.31
6505.79
5951.21
5312.62
4599.09
3820.55
2987.97
2113.10
1208.28

286.32
-639.74

-1556.79
-2451.84
-3312.23
-4125.79
-4881.04
-5567.33
-6!75.00
-6695.52
-7121.60
-7467.30
-7668.09
-7780.90
-7786.20
-7678.00
-7463.81
-7144.67
-6725.09
-6210.98
-5609.57
-4929.32
-4179.82
-3371.62
-2516.09
-1625.29



D5-15481-I

TABLE 7-XXVII VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH

PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)

{CONTINUED}

TIME FROM
LIFTOFF

{SEC)
4200.000
4300.000
4400.000
4500.000

4600.000
4700.000
4800.000
4900.000
5000.000
5100.000

5200.000
5300.000
5400.000

5500.000

5600.000
5700.000

5800.000
5900.000

6000.000
6100.000
6200.000
6300.000
6400.000
6500.000

6600.000

6700.000

6800.000
6900.000
7000.000
7100.000
7200.000
7300.000
7400,000
7500,000
7600.000
7700.000
7800,000
7900.000

8000.000
BlOO.O00

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XDOT YDOT

(M/SEC) (M/SEC)

7759.25 13.75
7788,57 16.08

7708.40 18.32
7519.90 20.44
7225.77 22.41
6830.18 24.19

6338'74 25.76
5758.38 27.07
5097.28 28.11
4364,74 28.85
3571.02 29.25
2727.26 29.32
1845.26 29.01

937.36 28.34
16.24 27.28

-905.21 25.84

-1814.1Z 24.02
-2697.74 21.82
-3543.69 19.28
-4340.10 16.39
-5075.76 13.20
-5740.32 9.73
-6324.36 6.01
-6819.62 2.10

-7219.08 -I.97

-7517.03 -6.14
-7709,23 -10.36

-7792.94 -14.57

-7766.93 -18.72
-7631.58 -22.75
-7388.78 -26.60
-7041.99 -30.20
-6596.13 -33.51
-6057.53 -36.46
-5433.82 -39.01

-4733.84 -41.11

-3967.47 -42.71
-3145.53 -43.78
-2279.60 -44.30
-L3Bl. B7 -44.23

ZDOT
(M/SEC)

-711.75
211.65

1131.93

2036.14
2911.58
3745.96

4527.59
5245.52
5889.71
6451.19

6922.10
7295.89
7567.34
7732.67
7789.57
7737.2l
7576.29
7309.04
693q.14
6471.71

5913.26
5271.56
4555.58
3775.34
2941.81

2066.71
1162.36

241.53
-682.78

-1597.51
-Z4f19.74
-3346,87
-4156.81

-_908.14
-5590.30

-6193.72
-6709.94
-7131.76
-7453.31
-7670.12
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DS-IS481-1

TABLE 7-XXVl! VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZIMUTH)
(GONTINUED)

VELOG|TY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOT

(SEC) (M/SEC) (M/SEC)
82000000 -664095 -63.56
8300.000 458.31 -62.29
8600.000 1376096 -60062
8500.000 2272.12 -37,95
8600.000 3137029 -34,91
8700.000 3958.31 -31.32
8800.000 6723.71 -27.22
89000000 5422.76 -22.65
9000.000 6065066 -17067
91000000 6583071 -12033
9200.000 1029.34 -6.69
93000000 7376.36 -0084
9600.000 7619.85 5.16
95000000 7756.47 11022
96000000 7786031 17027
9700.000 7703.03 2302|
9800.000 7513.78 26.96
9900.000 7219.28 36.46

10000.000 6823.68 39.56
10100.000 6332.57 66.25
10200.000 5752.86 48.66
10300.000 5092.69 52.04
10600.000 6361.3_ 55001
10500.000 3568093 57.28
10600,000 2726.65 58.82
107000000 1846020 59.57
108000000 939.87 59.53
10900.000 20030 58.67
110000000 -899.70 56°98
11100.000 -180702T 56.68
11200.000 -2689.76 51.18
11300.000 -3536.80 47.12
11600,000 -4330.57 42.33
11500,000 -5065.88 36.86
11600.000 -5730.39 30.79
11700.000 -6316.72 26.17
11800.000 -6810.61 17.11
11900.000 -7211.03 9.67
12000.000 -7510.29 1.97
12100.000 -7704.13 -5.90

ZDOT
IM/SEC)

-7779.22
-7779.11
-7669.86
-7653.03
-7131.68
-6710.35
-6196.97
-5592.76
-6912.18
-4162.79
-3355.10
-2500.65
-1610085

-698.79
222.94

1161.39
2063.70
2917.22
3769.73
4529.60
5265.92
5888.72
6469006
6919.09
7292,31
756J._J
7728.96
7786.26
7734.59
7576.69
7308.71
6940.32
6476.59
5917.99
5278.26
4564.30
3786.11
2956.56
2081.35
1178.75
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TABLE 7-XXVII

DS-154el-I

J

i

VEHICLE VELOCITY COMPONENTS - L|FTOFF THROUGH
PARKING ORBIT I90-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

ISEC)
12200.000
12300.000
12400.000
12500.000
12600.000
12700°000
12800.000
12900.000
13000.000
13100.000
13200.000
13300.000

3400,000
3500.000
3600.000

13700.000
13B00.000
13900°000
14000.000
14100.000
14200.000
14300.000
14400,000
14500.000
14600.000
147O0*000
14800,000
14900.000
15000°000
151_0o000
15200.000
15300.000
15400.000
15500.000
15600.000
15700.000
15800.000
15g00.000
_000.000

00.000

VELDGITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XDOT YDOT ZDOT
(MISEG) {M/SEC) (MISEC)

-7789.78 -13.82 259.47
-7766.01 -21,69 -663.54
-7633.13 -29.40 -1577.26
-7393.02 -36.83 -2468.81
-7049.09 -43.87 -3325.63
-6606.21 -50.42 -4135.65
-6070.65 -56.39 "4887.48
-S450.00 -61.67 -5570.57
-4753.01 -66.18 -6175.36
-3989.53 -69.84 -6693.40
-3170.30 -72.59 -7117.48
-2306.86 -74.38 -7441.69
-1411.31 -75.17 -7661.57

-496.22 -74.93 -7774.09
425.61 -73.64 -7777.73

1341.28 -71.32 -7672.49
2237.99 -67.96 -7459.88
3103.21 -63.62 -7142.92
3924.86 -58.33 -6726.06
4691.48 -52.15 -6215.16
5392.33 -45.15 -5617.37
6017.65 -37.42 -4941.06
6558.70 -29.07 -4195.71
7007.90 -20.18 -3391.76
7359.01 -10.89 -2540.46
7607.12 -1.32 -1653.73
7748.78 8.41 -744.01
7782.04 16.16 175.99
7706.47 27.79 1093.38
7523.15 37.17 1995.35
7234.71 46.16 2869.27
6645.20 54.63 3702.96
6360.10 62.46 4:_84.80
5786.22 69.53 5203.89
5131.59 75.73 5850.23
4405.36 80.95 6414.83
3617.66 85.13 6889.87
2779.46 88.Le 7268.72
1902.43 90.04 7546.14

99B,77 90.68 7718.25
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D5-1548 I-1

TABLE 7-XXVll VEHICLE VELOCITY COMPONENTS - LIFIOFF THROUGH
PARKING ORBIT (90-DEGREES LAUNCH AZ|MU_H)
(CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FROM
LIFTOFF XDOT YDOT ZDOT

(SEC| |MISEG) (MISEC) (MISEC)
16200.000 81.04 90,06 7782.64
16300.000 -837.98 88.19 7738.38
16400.000 -1745.4q 85.07 7586.05
16500.000 -2628.85 80.72 7327.71
16550.000 -3057.61 78.11 7159.84
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TABL E 7-XXVIII WEIGHT, THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -

PARKING ORBIT (g9-DEGREES

AND SURFACE

LIFTOFF THROUSH

LAUNCH AZIMUTH|

TIME FROM
L IFTOFF

(SEC !
0.000
5.000

10.000
12.000
15.000

20. 000
25. 000
30.000
35.000
40.000

65.000

50.000

55.000
60.000

65.000

70. 000

75. 000
80. OOO

82. 250
85.000
90. 000
95. OOO

100.000

lO5.0OO

llO,O00

ll5.000

1 *')_ /'Ir_ 0£ E,. %# . v%#

125.000

130.000
135.000

140. O0 O
165.000

147.329

150.000

155.000

159.329
159.329
159. 450

160.000

163.759

WEIGHT THRUST ALTITUDE

I POUNDS I (POUNDS) (METERS I
6.401386E 06 7.662082E 06 69.3
6.257192E 06 7.669q36E 06 75.1
6.112960E 06 7.686720E 06 156.1

6.055222E 06 7.692852E 06 205.8
5,968626E 06 7.707578E 06 300.6
5.826245E 06 7.739613E 06 515.q
5.679789E 06 7.780933E 06 _11.8
5.535251E 06 7._32038E 06 I197.7
5.390626E 06 7.892958F 06 1686.3
5.245907E 06 7.963263E 06 2282.3
5.101088E 06 8.04195gE 06 3002.3
4.956165E 06 8.127614E 06 3855.3
6.811133E 06 8.218253E 06 6850.6
6.665990E 06 8.31'_22E 06 5996.0
6.520741E 06 8,403751E 06 7297.6
6.375261E 06 8.693336E 06 8757.7

6.229669E 06 8.580852E C6 10377.0
6.083509E O_ 8.663613E 06 1215_.6
6.017766E 06 8.697950E 06 13016.8
3.937360E 06 8.737259E 06 16108.3
3.791011E 06 8.800104E 06 16230.6

3.646778E 06 8.851229E 06 IB529.7

3.698333E 06 8.891865F 06 21008.0

3.351667E 06 8.974542E C6 23666.9

3.204774E 06 B.9:_I72BE 06 26506.6
3.057642E 06 8.975313E 06 29522.0
2.g!O257E 06 R.996659E 06 32723.0
2.762603F 06 9.016757E 06 36112.6
2.614650E 06 9.036326E 06 39695.7
2.666400E 06 9.05584gE 06 43678.8
2.317799E 06 9.075575E 06 47471.0

2.168822E 06 9.09553EE 06 51686.0
2.09929OE 06 7.283889E 06 53725.8
2.035950E 06 7.238603E 06 56118.g
1.q17221E 06 7.253477F 06 60717.7
1.816177E 06 7.266756E 06 64834.6

1.459487E 06 O. O00000E-3q 66834.4
1.459482E 06 2.742798E 05 66959.6
1.458931E 06 2.742828E 05 65480._
1.455103E 06 1.026098E 06 69039.9

SURFACE

RANGE

(NMII

0.000

O.O00

0.000

0.000

0.000

0.000

0.002
O.OlO

0.028

0.062

0.122
0.216

0.35Q
0.566
0.868

1.392
1.780
2.374
2.720
9.168
4.090
5.208
6.515
8.105
q.960

12.068

16,695
17.257
20.378
23.883

27.R08
32.171
34.368

37.010
42.272
47.184

47.184

47.337

47.974

52.393
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TABLE 7-XXVI[I

J

WEIGHT, THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (99-OEGREES
[ CONT [NIIE[') !

AND SURFAC_
LIFTOFF THROUGH
LAUNCH AZIMUTH)

TIME FRON
LIFTOFF

(SECt
165.000
165.859
170.000
175. O0 C
180,000
185,000
189.559
190,000
194.559
195,000

200.000

205. O0 0

210,000

215,000
220. 000
225,000

230. OCO

235.000
240.000
245. O0 0
250,0C0
255.000
260. 000
265,000
270,000
275, O0 0
280. 000
285,000
290,000
29 5, O0 0
300.000
305. 000
310,000
315,000
320, OOO
325,000
330. O0 0
335.000
340,000
345.000

WE IGHT THRUST
(POUNOSI (POUNDSI

1.452107E 06 1.024102E 06
1,450031E 06 1.163632E 06
1.438698E 06 1.163640E 06
1,425012E 06 1,163645E 06
1.411327E 06 1.163647E C6

1,397642E 06 1.16364EE 06
1,375262E 06 1.163648E 06
1,374056E 06 I. 163649E 06

1,352926E 06 1.16364¢;E 06

1,351721E 06 1.16364_E C6
1,338035E 06 1,163613E C6
1.324350E 06 1.163607E 06
1,310665E 06 1.16364_F 06
1.296979E 06 1. 16364CJE 06
1.283294E 06 1.16364_E 06
1.269608E 06 1.163649E 06

1.255923F 06 1.16366_E 06
1,242238E 06 1,163649E 06
1.228552E 06 1.1636496 06
1.214867E 06 1.163649E 06
1.201181E 06 1.163649E 06
1.187496E 06 1. 1636496 06
1,173811E 06 1.163649E 06
1.160125E 06 2.163649E 06
1.146_0E 06 1.16364_E 06
1,132754E 06 1.163649E 06
1.11906qE 06 i. i63649E 06
1.10538_E 06 1.1636496 06
1.0O1698F 06 1.163649E 06
1,078013E 06 1.163649E 06
1.C64327E 06 1.16364_E 06

1,C50642E 06 1.163h649E 06
1,036957E 06 1.16364_E 06
1,02327]E 06 1.163649E 06
1,009586E 06 1.163649E 06
9.959004F 05 1.16364_E 06
9,822150E 05 1.163649E 06
9.685296E 05 1.16364_E 06
9,548442E 05 1.163649E 06
9,4115886 05 1.163649E 06

AL TITUDE

(ME TE RS )

70192.0

70985.1
74751,2

79181 .Q
83486,2
87666.3
91372°0
91724.7
95321.4

95663.5
99486, 3

103195.8

106806,2
110320.7
113739.6
117064.2

120295.0
123433.1
126479.2
129434.6

132299,8

135076.1
137764.4
140365.8
142881.2

145311.8
147658.4

149922.0
152104,5
154206, 1
156228.2
158172,5
160039.4
161830,7
163547,5
165191.O
166762.5
168263.5
169695.2
171059.5

SIJRFACE
RANGE

(NMI!

53.851

54.870

59.794
6r,82I
71.932

78.136
83.867
R4,426
Q0,241
90.B06
97.278

103.843
110,499
117,246
124.088
131.023
138.056
145,186
152.417
159.748

167, 1_33
174,721
182.367
190.122

lO7,986

205,963

&.,L • v_ •

222.261
230,586
239,031
247.598
256.290

265.107
274.053
283.1 30
292.341
301,687
311.172
320.797

330,565

7-251



_5-15401-I

TABL E 7-XXVIII WEIGHT, THRUST, ALT[TUDEt
RANGE FRQM CAPE KENNEDY -
PARKING ORBIT (qq-DEGREES
{CONTINUED)

AND SURFACE

LIFTOFF THRnUGH

LAUNCH AZIMUTH)

TIME FROM
L I FTOFF

ISECI
350,000
355,000
360,000
365. OwDO
370. O0 0
375,000
380. 000

385,000
390. 000

395, O0 0
400. O0 0
405. O0 0

410. 000
415,000
420,000
425.00(2
430,000
435. OOC
437.627

440. O0 0
445. OCC

450,000
455. O0 0
460.000
465, O0 0
470. 000
475.00C

480, O0 0
485,000
490. 000
495, O0 0

500. OOO
505. 000
510. 000

515. 000

520. 000
525.000
530,000
535.0C0
537.6-24

SUR FACE

WE IGHT THRUST ALT lTILDE RANGE

(POUNDS) (POUNDSI {METERS) (NMI)

q.274734F 05 1,16364qE 06 172357.1 _40.:,79
9,137880E 05 1.16364qE 06 173590,3 350,542
9,001026E 05 1.16364qE 06 176760,1 360,755
8.866172E 05 1,16366qE 06 175868,3 371.123
B,TZT318E 05 1.163649E 06 176916.6 38!.6/+7

8,590464E 05 1.16366_E 06 177906,5 392.332
8,45361CE 05 1.163669E 06 178040.4 603.179
8.316756E 05 1.16364C;E 06 179719,5 414.193
8,179qO2E 05 1.16366(;E 06 180546.0 425,376
8,043068E 05 1.16366qE 06 181321.8 436.732
7.9061q4E 05 1.16366qE 06 18204q,I 448,263
7.76q340E 05 1.163649E 06 182729,0 659,975
7.632686E 05 1.16_69E 06 I_3366.3 671.870
7.Tq5632E 05 1.163o6qE 06 183q6t.3 683,q51
7.358778E 05 1.163669E 06 104516.1 496.234
7.221924E 05 1,16364qE 06 185034.3 50R,692
7,085070[ 05 1.16364qF 06 185518.0 521.358

6.948217E 05 1.16366qE 06 185970.3 534.228
6.876303E 05 q,53695CE C5 186196,3 541.073
6°823523E 05 9.536950E 05 186391,8 547.301
6,712296E 05 9,536950E 05 186772,6 560,553
6,601069E 05 9.53695CE 05 187112,7 573,981
6,489841F 05 9.536949E 05 187414.5 587,589
6.378614E 05 9, bJ6950E 05 187600,3 60],380
6,267387E 05 9,536950E 05 187912,7 615,358

6,15616CE 05 9.53694qE 05 180114,3 629,527
6°044q37E 05 q,536950E 05 188288.1 643._91

5,q33705E 05 9,536950E 05 188436.6 658,452
5,822678E 05 9,536qSOE 05 188563,1 673.216
5.711251E 05 9.536950E 05 188670.8 688,186
5.600024E 05 q.53695OE 05 188763.1 703,367
5,488796E 05 q,53694qE 05 188842,q 718,763
5,377569E 05 q.536950E 05 188916.6 734.379
5.266342E 05 9.536950E C5 188981.3 750.21q
5,155115E 05 9,536950E 05 189047.5 766.28.q
5°043888E 05 9,53695CE 05 1_9116.q 782,592
4.932661E 05 9.536950E 05 189104.2 799.135
4,821434F 05 9,53695CE 05 189283,8 815,923
4.710206F 05 q,53695CE 05 1893q0.5 832.962
4,656272E 05 9,53695CE 05 18944.9,9 841.317

7-252.



TABLE 7-XXVII!

D5-15_81-1

WEIGHT, THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (99-DEGREES
(CONTINUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTH|

TIME FROM
L IFTOFF

(SECI
537. 424
5',.0. 000
543, 142
54 5,000
545.74 2
549.54 2

550, OOO
555,000
560,000
565.000
570, OOO
575,000
580°000
585.000
590,000
595,000

600.000

605.00C
610,000
615o000
620°000
625,000
630,000
635, DO 0
640.000
645-000
650.000
655.000
655,832
655, 83 2
660,000
670°000
680.000
6qO.000
700. OOO
71 O, O0 0
720, 0_0
73 O. OOO
739,832

WE IGHT THRUST
( POUNDS ) ( POUNDS )

3, 635400E 05 O, OOOOOOE-39
3,63289_E 05 2,711470F 04
3,629819F 05 2.069960E 05
3.620828E 05 2.069960E 05
3°617234E 05 2.33347CE 05
3o595114E 05 2,333470E OF
3,592603E 05 2,33347CE 05
3,565169E 05 2.333470E 05
3.537720E 05 2,333470E 05
3.510260E 05 2.333470E 05
3,482801F 05 2.333470E 05
3,455341F 05 2,333470E 05
3°427882E 05 2-3334TOE 05
3°400422E 05 2,333470E C5
3.372962E 05 2,333470E 05
3.345522E 05 2,333470E 05
3.318087E 05 2,33347CE 05
3,290653E 05 2,3334TOE 05
3,263218E 05 2,333470E C5
3°235783E 05 2,333470E 05
3.20834qE 05 2,333470E 05
3°180914E 05 2,33347CE 05
3.153480E 05 2,3336TOE 05
3.126045E 05 2.333470E 05
3.098610E 05 2,3334TOE 05
3.071176E 05 2.3334TOE 05
3.043741E 05 2.333470E 05
3.016306E 05 2.333470E 05
3.011744E 05 2.33347CE 05
3.011744E 05 1.4OOO00E 02
3°011673E 05 1,40OOOCE 02
3.011504E 05 1.400000E 02
3.011335E 05 1,4000DOE 02
3.011166F 05 1,400000E 02
3,010997E 05 1,400000E 02
3,010828F 05 1,400OOOF 02
3,010659E 05 1,943739E 02
3,010430E 05 I.g31385E 02
3,010205E 05 5,192403E 01

ALTITUDE
(METFRS)
189449. q
18951 0.6
189569.1
1_9597.4
189607.7

189653,3
189657°8
189697,2
189716.9
18q718,Z
189702,4
189670.8
189624.9
189566,3
189496.7
189417.. 9
1893_I.I

189238,5
189141.9
189043,0
188943.9
]88846.4
188752,8

188664,9
188585,0
188515.3
i8845_.i

188415.5
188410.1
188410,1
188384°6
188322.9
188260,T

188197,9
188134.6

188070.9

188006,7

187942.1

187878°3

S UR F AC E

RANGE

(NMI)

841,317

850.224

86] ,097

867,530

_70. ]04

883,305
_8_,_98
902.348
919,882
937,_99
q55 ,,201
972,989
9qO,R63

1008.824
1076.873
1045.010
10_3,237
10.81.555
1099.963
1118°463
1137,056
1155.742
1174.523
1193,3©8
1212,369
1231,437
1250,602
] 269,866
1273.079
1273°079
t289,194
1327,853
] 366,513
14n5.173
1443._133
1482°494
1521,156
! 559,818
1 5c_7. 830

7-253



D5-15481-I

TABLE 7-XXVII! WEIGHT, THRUSTt ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT 199-OEGREE$
(CONTINUED)

AND SURFACE
L[FTOFF THROUC, H
LAUNCH AZIMUTH)

TIME FROM
L l FTOFF HE [GHT THR UST ALT | TUDE

{ SEC ! (POUNDS) (POUNDS) (METERS!
740.0G0 3.010206E 05 5.190322F Ol 187877.3
750.000 3.010147E 05 5.066789E Ol 187812.1
760,000 3,010090F 05 4,963256E Ol 187746,8

770,0C0 3,010035E 05 6,819723E 01 187681,0

780.000 3.009982E 05 4.696190E Ol 187615.3
790.0C0 3.009930E 05 4.572657E 01 187549.4
800.OOG 3.009879E 05 4.449124E 01 187483.1
qO0.O00 3.009500E 05 8.00000CE O0 186824.7

lO00,O00 3.009314E 05 5.616854E Ol 1f16192.3
1100.oo0 3.008707E 05 5.468009F 01 185616.5
1200.000 3.008102E 05 5.384219E 01 185126.6
1300.000 3.007509E 05 5.277737F 01 184745.8
1400.000 3.006928E 05 5.13,'520E O1 184692.4
1500,000 3.006366E 05 4.967076E O1 184376.8
1600.000 3,005822E 05 4.797631E O1 186402.0
1700.000 3,0052o7E 05 4,628187E O1 1R4564.2
1800.000 3,004791E 05 4.4H_5351E 01 184852.2
!900,000 3.004302E 05 4o302851E Ol 185249.2
2000.000 3.003f132E 05 4.140351E O1 185733.2
2100.0C0 3.003380E 05 3.977851E O1 186279.1
2200.000 3.002946E 05 3.815351E O1 186860.t
2300.000 3.002530E 05 3.652851E Ol 187648.9
2400.000 3.002132E 05 3.490351E Ol 188020.1
2500.000 3.001751E 05 3.3,1423E 01 188550.7
2600.000 3o001387E 05 3.196979F Ol 189022.3
7700.000 3.001039E 05 3.052534E O1 189421.8
2800,000 3.000706E 05 2,915674E O1 189742,2
2900,000 3.000384E 05 2.821230E Ol 189982._
3000.000 3.000069E 05 2.726785E Ol 190146,9
3100.000 2,999759E 05 2.632341E O1 lq0268.0
3200.000 2.999456E 05 2.537896E 01 190301.3
3300.0C0 2.999160E 05 2.._3452F 01 190327.0
_400,000 2o¢;9f1869E 05 2.369008E Cl 190347.6
3500.000 2.998585E 05 2.256563E O1 lq0387.1
3600,000 2,998309E 05 2,195807E O1 190468.6
3700.000 2.098044E 05 2.138862E O1 190611.7
3800.000 2.997789E 05 2.081918E O1 190833.4
3900,000 2,997544E 05 2.026974E Ol 191147.1

4000.000 2.997310E 05 1.968029E Ol 191559.5
0.000 2.997087E 05 1.911085E O1 192071.9

SUn FACE
RANGE
(NMII

1 598 .,+q 1
1637. 146
1675.808
1714.472

1753.136
1 791. 801
1830.466
2217.139
260._. 847
299o.5e5
3377.386
3764.219
4151.093

4538.003
4924.946
5311.916
5 6@8.905

608_. 904
6472.904
6859,891
7246.849
7633.755
8020.578
8407.273
8 793. 762
9179.900
9565o373
9949.304

10327.999

10653.313
10453.925
100¢_0.6R9
9698.050

9313.304
89?7,796

8541.957
8155.969

7769°922

7383.870
6997.843

7-254



TABL TABLE 7-XXVI I !

05-15681-1

HEIGHT, THRUST, ALTITUOE,
RANGE FRON CAPE KENNEDY -
PARKING ORBIT 19q-OEGREES
(CONTINUED)

AND SURFACE

LIFTOFF THROUGH
LAUNCH AZIqUTH)

TIME F
LIFTO

(SEC
8200°
8300.
8400.
9500.
8600.
8700.
8800,
8900.

9000,

9100.

9200°
9300,
9400,
9500,

e,,°°,TO0.
9800,
9900,

I0000.

10100.
10200.
10300.
10400.

10500,
10600,
10700.
10800.
10900.
I1000,
11100.
11200.
11300.

11400.

11500.

I1600,

11700.
11800.

11900.

12000.

TIME FROM SURFACE
L I F TOFF WEIGHT THR UST At T I TUr)E RANGE

(SEC) (POUNDS) ( POUNDS] (METERS | (NNI)
6200,000 2.996874E 05 1.856140E O1 192678.4 6611.866
4300,000 2,996670F 05 1,816964E 01 193366,3 6225,951
6600.000 2.996670E 05 1.781610E 01 194117.3 5840.119

4500.0C0 2.996273E 05 1.748277E 01 194907.4 5454.384

4600,000 2.996081E 05 1.717893E Ol 195708.6 5068.761
4700,000 2,995890E 05 1.704004E O1 196490.2 4683.273
4800°000 2,995701E 05 1.690115E O1 197221.0 4297.948
4900,000 2,995516E 05 1,683773E O1 19786q,4 3912,827
5000.000 2.995326E 05 1.697662E 01 198606.o 3527,968
5100.000 2.995137F 05 1.711551E 01 198808.5 3143.458

5200,000 2.996946E 05 1.725660E O1 lqO054.4 2759.440
5300.00C 2,994753E 05 1.739329E 01 199131.5 2376.146
5600.000 2.996557E 05 1.786262E Ol 199033.7 1993.993
5500.000 2.996356E 05 1.83_876E O1 198762.1 1613.792
5600,000 2.994150E 05 1.883485E O] 198326.2 1237.351
5700.000 2.993938E 05 1.932096F 01 197742.3 869.583
_800.000 2,993721F 05 1.980707E 01 197033.0 528.931

5900,000 2,993698E 05 2.0293186 O! 19622_.0 319,144
6000,000 2.993270F 05 2.07792_E O1 195361.1 471.660
6100.000 2.9930376 05 2,119232E O1 194468.6 801,017
6200.000 2.992799E 05 2.158121E O1 193586.0 1165.917
6300.000 2.992557E 05 2.197010E C] 192749.6 1541.317
6400.000 2.992311E 05 2.232107E Ol 1919oi.5 1921.064
6500,000 2.992067E 05 2,24599(_E 01 191340.7 2302,993
6600.000 2,991812E 05 2,259884E 01 190820,8 2686,153
6700.000 2.991561E 05 2.253113E Ol 190447°7 3070.054
_00.000 2.991311E 05 2.242338E O1 190231.3 3454.4|.4

6900.000 2.991062E 05 2.228449E 01 190173.0 3839.051
7000,000 2,990815E 05 2,216560E Ol 190267,7 4223.837
7100,000 2.990569E 05 2.200671E O1 190502.6 4608,671
7200.000 2.990326E 05 2.168277E 01 190859,5 4993.467
7300,000 2,990087E 05 2.134944E O1 191315.2 5378.140
7_00.000 2.989851E 05 2.10161CE O1 191843.4 5762.603
7500,000 2,989619E 05 2.068277E 01 192415.9 6146.756
7600.000 2.989391E 05 2.034944E 01 193004.5 6530.4.78
7700,000 2.989166E 05 2.001610E 01 193582,7 6913.614
7800.000 2.988945E 05 1.968277E O1 194126.7 7295.949
7900.000 2.gflBT2flE 05 1.931812E O1 19_617.5 7677.179
8000,000 2,988515E Off 1,894312E 01 19504.0.9 8056,84.2
BtO0,OOO 2,988307E 05 1.856812E 01 195389.5 8434.193

7-255



D5-L5481-1

TABLE 7-X_(Vl I I

i,

1

WEIGHTt THRUSTt ALTITUDEt
RANGE FROM CAPE KENNEDY -
PARKING ORBIT 19q-DEGREES
(CONTINUEO|

AND SURFACE

LIFTOFF THROUGH

LAUNCH AZIMUTH)

TIME FROM SUPFACE

L TFTOFF WEIGHT THRUST AI.TI TUDE RANGE

(SEC I (POUNDS t (POUNDSt (METERS) (t,_uI|

A200.O00 2.988102F 05 1,819312E OI 1q5661,2 8807.940
8300,000 2°987902E 05 1,781812F 01 195860.5 9175.642
R400,000 2,987705E 05 1.7443128 01 195998,0 9532. I03
_500.000 2.'Q87513E 05 1,706812E O1 196088,7 9866.510
8600.000 2,987325E 05 1,6731&3E Ol ]96151.7 10135.929

8700.000 2,987141F 05 1.6425878 O1 196209ol 10247.916
8800.000 2,9_69608 05 1.612032E 01 196282°9 10117.214

8900,000 2,986782F 05 1,581476F Cl 196395,5 9838.362
9000,000 2,986608E 05 1,550921E OI 196567,1 9503.806
9100,000 2,986437E 05 1.5203658 01 196813,9 9147,,215

9200,000 2,986269E 05 1,4898108 O] 1q7148,3 8780.352
9300,000 2°986105E 05 1,466092E O1 197576,1 8408.068
9400,000 2.985943E 05 1.454981E O1 198097.3 8032.672
9500,000 2.9857828 05 1.44387CE O1 ]98705.0 7655.402

9600.000 2,9856228 05 1.43275C;E O1 199396.3 7276.985
9700.000 2,985462F 05 1.438352E 01 200121.7 6997._87
9800.000 2.9853028 05 1.449463E 01 200887.6 6518.427
9900.000 2,985140E 05 1.460574F 01 201655.8 6138,,850

10000.000 2,984977E 05 1,47_248 01 202399.8 575q.356
10100,000 2,984812E 05 1.5035918 01 203076,8 5380.131
I0200,000 2,9_46438 05 1,5327578 Ol 203668,4 5001o362

L0300.000 2,984471E 05 1,561924E O1 204142.7 4623o261

10400,000 2.984296E 05 1,5910918 01 204475.7 4246.084
I0500,000 2,984118E 05 1.620257E C1 204649._ 3870.163

I0600,000 2.983936E 05 1.649424F 01 204651.9 3695.952

I0700,000 2.983751E 05 t.6785q|E 01 204478._, 3124,106

10800,000 2.9835638 05 !,7!43668 01 204131.5 2755.6i2
I0900°000 2.9833708 05 I,7504778 01 203623.0 2392,0&2

11000,000 2,983174E 05 1.786589E 01 202967,6 2036,049

11100,000 2,982973F 05 1.82270CE Ol 202192,5 1692.419
11200.000 2.982769E 05 I,858811E O1 201326,4 1370.469
11300.000 2,982560E 05 1.F_94922E O1 200402.6 1089.546
11400°000 2,9823488 05 1.9310338 Cl 199457°8 8A9.333

11500.0C0 2,982132E 05 1,9525288 O1 198528._ 830°296
11600.000 2,981914F 05 1.969195E 01 197650.2 939.295
11700.,000 2o981694E 05 1.985861E 01 196856.1 1170.135
11800.000 2.981473E 05 2.002528E 01 196175,5 1466°214
11900.000 2.9812498 05 2,Olqlq5E O1 195630.8 17o5.3q2
12000,000 2.981024E 05 2.035861E O1 195238,q 2142.311
2100,000 2.9807978 05 2,052528E 01 175008.7 2499,432

7-256



D5-15481-1

TABLE 7-XXVIII WEIGHTt THRUST, ALTITUDE,
RANGE FROM CAPE KENNEDY -
PARKING ORBIT (9g-DEGREES
{CONT |NUED)

AND SURFACE
LIFTOFF THROUGH
LAUNCH AZIMUTHI

TIME FROM
L I FTOFF WE IGHT THRUST

(SEC t (POUNDS) (POUNDS)
12200.000 2.980568E 05 2.05846eE Ol
12300.000 2, qBO33qE 05 2.055690F Ol
12400.000 2.980111E O_ 2.052912E O1
12500.000 2.qTq883E 05 2.050134F O)
12600.000 2.979656E 05 2.020921E 01
12700.000 2.qTq433E 05 1.990365E 01
12800.000 2.979213E 05 1.959810F 01
12000.000 2.g78997F 05 1.929256E 01
13000.000 2.q78784E 05 1.898698E 0l
13100.000 2.978576E 05 1.868143E 01
13200°000 2.q78368E 05 1.837587E 01
13300°000 2,q78166E 05 1,791372E C1
13600.000 2.977969E 05 1.739983E 01
13500.000 2. g77778E 05 1.688596E O1
13600.000 2,977593E 05 1.63720=_F 01
!37OO. 000 2.977414E 05 1.S858t6E Ol
13800.0_0 2.977240[ 05 1.534427F C1
13900.000 2.q77072E 05 1.483038E 01
14000.000 2.976qOqE 05 1.44390_E Ol
14100.000 2.976750F 05 1.414743E 01
14200.000 2.976594E 05 1.385576E 01
16300.000 2.976442E 05 1.356409E O1
16400.000 2.976292F 05 1.3272636 O1
14500°000 2.976146E 05 1.298076E 01
16600.000 2.976003E 05 1.268qOgE C1
14700.000 2.975864F 05 1.249023E O1
14uuu.uuu 2.975725E 05 1.246245E ""
14900.000 2.q75586E 05 1.243468E 01
15000°000 2.q75648F 05 1.260690E 01
15100.000 2.975310E 05 1.256704F 01
15200.000 2.q75169E 05 1.278926E 01
15300.000 2.q75025E 05 1.301148E 01
15400.000 2.976880E 05 1.328638E O1
15500.000 2.974729E 05 1.385582E C1
15600.000 2.974572E 05 1.442526E Ol
15700.000 2.q7_OqF 05 1.4°9671E Ol

15800°000 2.974239F 05 1.5566155 01
15900.000 2.q76063E 05 1.b13360E 01
16000.000 2.q73881F 05 1.670306E C1
16100,,000 2o9736q_E 05 1.72724qE C1

ALT [TUOE
(METERS)
194Q42.2
195033.2
195269.1
1c_5631._.
196096.q
) 96638.7
lq7228, 7
lq7838°4
lqf440.q

lqqO12.7
199534.2
]gqqql. ?_

200375.4
200684.q
200923.6
201101.5
201233.1
201336.9
201433.7
201545._
20169_.5
201897.2

202172.2
2O2530.2
202976.1
20350q. S

_. IJ "T ,IL L .,a . .a

204806.2
205552.6
206284.6
207032.3
207745.5

208393.5
208946./+
209377.0
209662.1
209783.8
209731.3

209500.3

209094. ?

SURFACE

RANGE

(NMI)

286?..766

3230.030
35a9.818
397I.lq7

_343.506

4716.237

5088.963
5461.295
58?2.840
6203.167
6571.767
6937.994
7300.990
7659.551

8011.911

8 355.368
'_685.5q2
8995.365

g272.304
qSqS.511
9693.963
q656.756
q 55 7. 837
o362.437
qlO3.Sqt

8806.928

R_6.599
R151.669
7807.347

7656.85_
7102.287
6745.081
6386 = '82
6026. 704
5667.032
5307.894

4949.915
4593.780

4260.287
3890.432

7-257 ....
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TABI. E 7-XIIVI I I #EIGHT, THRUST. ALT[TUDEt AND SURFACE
RANGE FROM CAPE KEhNEDY - LIFTOFF THROUGH
PARKING ORBIT (99-DEGREES LAUNCH AZIMUTH;
(CONTINUED}

TIME FROM
L IFTOFF

(SEC }
16200.000
16300. 000

16400.0¢ 0
16500.000

16550. 000

WEIGHT
(POUNDS}

2.g73498E 05
2.973298E 05
2.973094F 05
2o972883E 05
2o972777E 05

THRUST
( POUNOS I

1. 776961E O1
1. 822163F O]
1. 869385E Ol
1. 908792E O1
1.921292E 01

ALTITUOE
(METERSI
208575.6
207811.9
?06978.6
206055.2
205570.9

SURFACE
RANGE

3565. 522
3 20 7. 336
2878.3q7
2562,,380
2410.R40

7-258



TABL E 7-XX IX

05-15481-I

INERTIAL VELOCITY, RELATIVE VELOCITYt
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THR(]UGH PARKING ORBIT

(9g-DEGREES LAUNCH AZIMUTH)

TIME FROM

L IFTOFF

ISEC)

O. 000

5. 000

I0.000

12.00C

15.000
20. 000
25. 000
30.000
35,000
40,000
45.000
50,O00
55.000
60.000
65.000
70,000
75.000
80.0OO
82.250
85,00C
90,000
95. 000

lO0. OOC
105.0C, 0
110.000
I15.000

i20.o00
125.000
130. 000
135.000
140. O0 0
145.OO C

147.329
150.000
155.000
159,32 g
159. 329
159.459

160,000
163.759

INERTIAL RELATIVE INERTIAL GRAVITATIONAL

VELOCITY VELOCITY ACCELFRATION ACCELERATION

IMISEC) IR/SEC) (MISECISEC) (M/SECISEC)
408.637 O. O0 1.900 9. R181
408.7_,2 10.40 2.201 9.81R.I
409.201 22,27 2.501 9. 8178

409,495 27.45 2,627 9. 8177
410.092 35.70 2. 822 9.8174
412. 122 50, 82 3,184 9. 8167
415. 897 67.85 3.603 9.8158
422. 103 87. O1 4.064 9. 8146
431. 592 lOB. 4B 4. 592 9,813l
445. 155 132,52 5.201 9._1] 3
463.656 159.42 5. 904 9. 8090
487.760 189,50 6. 695 9. 8064
517.913 223. C7 7.571 9. 8034
554.328 260.39 8. 501 9.7gqR
596.923 301.62 9.450 9. 7958
645.260 34.6, 70 I0. 410 9. 7913

6g9.542 396.38 11. 606 9. 7864
760.697 452.17 13.000 g. 7809
790. 565 479,46 13. 645 9. 7783
8?9.083 514,74 14.459 9. 7749

q04.866 584, 52 15. 975 9. 7684

¢_88. 180 661,81 17. 537 9.7614
1079. 174 746.87 19. 137 0.7538

1178.029 839. _I 20. 835 9. 7457
1284. 977 941,21 22.506 9, 7371
1400.056 I051, 13 24. 198 9, 7279

1523. 708 1170,11 26.008 9. 7182
1656.578 1298.71 27. 956 9. 7079

1799.419 1437, E6 30.063 9. 6970
1953. 170 1587.88 32. 369 9. 6856
211 8.999 1750. _1 34.926 9,6736
2298.348 1926.97 37.795 9.6609
2386.992 2014.36. 31.021 g.65=,7
2468. 866 2094.80 31.932 9. 6475
263 O. 825 2254.26 34.265 g. 6337
2781.031 2402.55 36.371 9.6214
2781.031 2402.55 9.625 q. 6214
2780. 596 2402.05 9.023 9. 6210
2779,779 2400.96 9. 018 q.6195

2774.326 2393.63 ' 9.142 9.6088

7-259



D5-15481-I

TABLE 7-XX IX INERTIAL VELOCITY, RELATIVE VFLOCITY,

INFRTIAL ACCELERATION. AND GRAVITATIONAL

ACCELERATION - LIFTCFF THROUGH PARKING ORBIT
Ig9-.DEGREES LAUNCH AZIMUTH)

(CI'INTINUEn i

TIRE FROM
L IFTOFF

ISEC I
165. O0 C
165,859
170.000
175.00C

180.000
185.00C

189,559
190. 000
194.55
195.0C0
200. 000
205. OOC
210o000
215.00C
220. 000
225. 000
230°000
235.00C

240. O0 0
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. OCO
315.000
320. 000
325.000
330. 000
335. 000
340. 000

}345.ooo

INERTIAL RELATIVE INERTIAL GRAVITATIONAL

VELOCITY VELOCITY ACCELERATION ACCELERATION

(M/SEC} IM/SECI ( M/SEC/SECt (M/SECISEC }
2778. 857 2397.57 9. 138 9. 6054
2782.027 2400.34 q. 478 q, 6030
2801. 573 2418.03 q. 507 q. 5918
2826.018 2440.35 9.5 15 9. 5786
2851.357 2463.6£ 9.527 9. 5659
2877. 576 2488.02 9. 539 q. 55 35
2902.235 2511.06 9. 576 9. 5425
2904.681 2513.35 q. 577 9. 5415
2930.381 2537.53 q.614 9. 5308
2 ¢_32. 924 2539, ¢J3 g. 615 9. 5298
2982. 245 2567.70 9. 750 9. 5186
2992. 141 2596.18 8. 979 9. 5077
3022.223 2625.03 9. 171 q. 4071
3053°272 2654.89 9,255 9. 4868
3085. 146 2685.64 q. 344 9. 4767
3117.864 2717.30 9.43q 9, 4670
3151.631 2749.86 9.53g 9.6576

3185. 850 2783. _4 9.638 9. 4485

3221. l] 9 2817.71 0.739 9. 4396
3 257. 243 2853. O0 9. 843 9. 4310
3294.2 24 2889.19 q. 949 o. 4227
3332. 067 2926.30 10. 058 9. 4146

3370.777 2964.31 I0. 170 9. 4069
3410.360 3003.25 I0. 284 9.39o3

3450.820 3043. I0 10.402 9. 3921
_z_2..,-_,165 30"".87o_ 10.523 9. 385i

3534.403 3125.58 10. 647 9. 3783
3577. 540 3168.22 I0. 774 q. 371
3621. 587 3211.81 lO. 905 9. 3655

3666. 552 3256.35 I 1 • 0"_9 9.35o5

3712.445 3301. B4 11.177 9.35_6

3759.277 ..... 3348.30 11.319 9.3481
3807.060 3395.74 II. 464 9. 3427

385 5. 806 3444.17 ll • 614 9. 3376
3905.529 3493.60 11.767 9. 3327
3956. 242 3544. C5 II .925 q. 3280
4007.967 3595.52 12.088 9.32 35
4C60.703 3648.03 12. 254 9. 3192

4 I14. 483 3701.61 12.426 9. 3151

4169.321 3756.25 1 2.603 9.311 2

7-260 -
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TABLE 7-XX IX INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL a,CCELERATICNt AND GRAVITATIONAL
ACCELERATIC]N- LIFTOFF THROUGH PARKING ORRIT
(q9-DEGREES LAUNCH AZIMUTH)

(CONY [NIIEr))

TIME FROM
L I FTO FF

(SECI
350.000
355.00(:
360.000
365.00 C
370. 000
375.000
380.000

385.C00
390.00 0
395.000
40O.OO0

405.00 e
410. 000
415.000
420. 000

4,25.00(:

430. 000

435. O0 0

437.627
440.000
445.00 C
450.000
455.00C

460. 000
4,65.00 C
470. 000
475.00C

480. 000

48 5. O0 C
490. 000
495.000

500. 000
505. 000

510. 000

515.00C
520. 000

525. 000

530. 000
535. 000
537.424

INERTIAL RELATIVE INERTIAL GRAVITATIONAL

VELOCITY VELOCITY ACCELERATION ACCELERATION

(M/SEE) (MISECI (MISECISECI (MISEC/SEC I

4225.2 35 3811.9q 12. 784 9. _075
4282. 247 3868.85 12. 971 9. 3040
4340.377 3926.83 13. 164 9. 3006
4399.650 3985. _7 13. 362 9. 2975

4460.089 4046.30 13. 567 9. 2945

452 1.720 4107. E2 13. 777 9.2Ol 7
4584,. 571 4170.58 13. 994 9. 2890

4648.671 4234.59 14. 218 9. 2865

4714.051 4299.90 14.450 9. 2842

4780.743 4366.52 14. 688 9. 2819

4848.783 4434.5C 14. 935 9. 2799

4918. 206 4503.88 |5. 190 9. 2779

4_89.053 4574.68 IT.454 9. 2761

5061. 363 4646.95 15.727 9. 2744
5 135.182 4720.74 16. 009 q. 2728
5210.557 4796. C8 If,. 302 9.2714
5287.5 36 4873.04 1_. 606 9. 2700
5366. 174 4951.66 16.921 9. 2687

5408. 179 4993 • E5 14. 635 q. 2680

5439.5 18 5024. g8 14. 740 q. 2675

5506. 471 5091.92 14.965 9, 2664
5574.682 5160. 12 15. 197 9. 2654

5644. 186 5229.62 15.436 9.26 45
5715.019 5300.45 15. 683 9. 2638

5787. 219 5372.65 15. 938 9.2631
5860o827 5446.2e i_'. 2O2 9. 2625
593_.885 5521.32 16. 475 o. 2620
6012.440 5597.88 16. 758 9. 2616

6090.539 5675.qq 17,051 9. 2612
6170.235 5755.7C l 7. 355 9. 2609

6251. 582 5837. C6 17. 670 9. 2606
6334.639 5920.13 17.99R q. 2604
6419.467 6004. _7 18. 338 9. 260l

6506.134 6091.65 18. 693 O. 2599

t 594. 711 6180.24 19. 062 q. 2597

6685. 274 6270. E2 19.448 0.2595

6777.905 6363.47 19. 850 q. 2593
6872.693 6458.27 20. 272 9. P590

6969. 731 6555.32 20.714 9. 2587
701 7. 625 6603.22 20.936 9. 7585

7-261



C3-

TABL E 7-XX IX

I;

INERTIAL VELOCITY, REL
INERT IAL ACCELERAT[ CN,
ACCELERATION- L|FTOFF
(g9-DEGREE$ LAUNCH AZ[
(CONTINUED |

ATIVE VELOCITY,

AND GRAVITATIqNAL

THROUGH P&RKING ORBIT

MUTHI

TIME FROM
L IFTOFF

ISEC)
537.424
537,442
540.000
543. 142
545. 000
545, 74 2
549. 542
550. 000
555.000
560. 000
565. 000
570. 000
575. 000
580. 000

585.000
590. 000
595. 000

600.000

605.000
610. 000

615.000

620.000
625. 000

630.000

635,000

640.000

645. O0 C
650,000

655,00C
655.832
655.832
660.C00
670. 000
680,000

690. O0 0
700. 000

710.000

720.000
730,000
739.832

INERTIAL RELATI VE

VELDC ITY VELOCI TY

IMISEC I IMISEC )

7017.625 6603.22
7017.624 6603.21

7019.392 6604.99

7021,585 6607.19
7031.841 6617.45

7035.951 6621.56

7059.790 6645.41
7062,672 6648.20
7096, 313 6679.95
7126.239 6711.90
7158.450 6744.12
7190, 950 6776.64
7223, 739 6809.45

7256.814 6842.55
7290. 179 6875.94
7323.833 690q. 62
7357.780 6943° 59
7392.021 6977.85
74_6.557 7012o41
7461.391 7047.27
7_96.525 7082.43
7531,961 7117.89

7567.702 7153.66

7603.749 7189, 73

7640.106 7226.11

7676. 776 7262= 8!
7713.759 7299.81
7751.067 7337, 15

7788. 672 7374,77
7794.955 7381.06
7794.955 738] •C6
7794. 988 7381,11

7795. 068 7381,24
7795. 148 7381,37
7795. 229 7381 , 49
7795.311 7381 . 62
7795. 392 7381 • 75
7795.475 7381 , 88
7795. 575 7382,03
7795.674 7382. 18

INERTIAL _RAVITAT IONAL

ACCELERAT IDN ACCELERATION

! MISFCISEC) I M/SEC/SEC I
9.259 9. 2585
9. 187 q. 2585

9. 191 9.2583
I0,164 9. 2581

10.133 9.2581

I0.490 9.2580

I0. 536 9. 2579
10.537 9,2579

10.578 9.2577
10.622 9.2577

10.669 9. 2576

I0. 721 9. 2577
I0. 759 9. 2577

10. 802 9. 2578
I0. 842 9. 2580
I0,883 9. 2581
10.924 9. 2583
10.964 9.?586
11.005 q. 2588
11.046 g. 2591
11.086 9,2593
11.127 9.2596
11. 167 q. 2598
II,209 q.2601

11.24_ 9. 2603
!I. 2" 6 9. 2605

II,321 9, 2607

11.401 9. 2608

II, 350 9. 2609

II. 356 9. 2609
9. 260 l 9.26C9

9. 261 q. 2609

9.261 9.2611

9.26] 9.26]2
9.261 9.2613
9.261 9, 2614
9. 262 9. 261 6
9.262 9. 2617
9.262 q. 261R
9. 262 9. 2620

7-262
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TABLE 7-XX IX INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERAT|CN, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROIJGH PARKING ORRIT
(99-OEGREES LAUNCH AZIMUTH|
(CONTINUED)

TIME FRON
L I FTO FF

ISEC)
740. 000
750.000
760.000
770. 000
780,000
790. 000
800. 000
900. 000

I000o 000

llO0.O00

1200.000
1300. 000
1400.000

1500. COO
1600.000

1700. 000

1800.000
1900. O0 0
2000.000
2 I00o 000

2200. 000
2300.000
2400. 000
2500. 000
?_600.000
2700. 000
2800.000
2900.000

3000.000
3100.000
3200.000
3300.000
3400.000
3500. 000

3600.000
3700. 000
3800. O0 0
3900. 000
4000. 000
4100.000

INERT IAL RELAT I VE INERTIAL
VELOCITY VELOC I TY ACCELERATION

IIqlSEC ) (q/SEC) I N/SEC/SE r )
7795.675 7382.18 q. 262
7795.729 7382.28 q.262
7795. 784 7382.38 o, 262
7795. 838 7382.48 q. 262
7795. 893 7382.59 q. 262
7795.947 7382.69 9.263
7796.001 7382.79 9. 263
7796.510 7383.76 9. 264

7796.966 7384.64 q. 265
7797. 532 7385.57 q. 267
7798.064 7386.38 9. 268
7798.547 7387.04 9. 269
7798. 966 7387.53 9. 269
7799. 309 7387 •e4 q. 270
7799. 572 7387.96 9. 270
7799.750 7387.80 9.270
7799. 845 7387.65 9. _69
7799.861 7387.26 q, 269
7799.804 7386.76 9 269
7799.683 7386.17 9. 267
7799.507 7385.53 q. 266
7799. 287 7384.88 9. 264
7799.033 7384.25 q. 263
7798.755 7383.67 9. 262

7798.462 7383.18 9.261
7798. !6! 7382,77 q. 260

7797. 856 7382.47 9. 259
7797. 550 7382.27 9. 258
7797. 244 7382.18 9. 257

7796.937 7382.16 9.257

7796.6 24 7382 • 21 9. 256
7796. 300- - 7387.30 9.256
7795. 959 7382.39 9. 255

7795.596 7382.45 O. 7.54

7795. 204 7382.46 q. 254

7794. 778 7382.38 9. 253
7794._21 7382.19 9.252
7793.831 7381,88 9. 251
7793. 309 7381.43 9. 250
7792. 760 7380. E5 9. 248

GRAVITAT IONAL
ACCELERAT ION

( N/SEE/SEE )
9. 2620

9. 2621

9. 2622
9. 2624

9. 2625
9.2626
9. 2628
9. 2641

q.2654
9, 2667
9.2678
9. 2687
9. 2693
9.2697
9. 2698
9.2697
9. 2692
9. 2686
9. 2677
9. 266 7
9.2655
q. 2644

9.2632

9. 2620
9.2609

9.2598
9.2589
9.258]
q. 2573
9. 2567
9.2561
9.2555
9.2550

9. 2543
9.2536
9. 2528
9.2518
9.25C7
9. 2494

9. 247n

7-263 .......
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TAB4..E 7-XX IX INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(99-DEGREES LAUNCH AZIMUTH|

(CONTINUEOI

TIME FROM
L I FTO FF

(SECI
4200.000
4300.000
4400. 000
4500. 000
4600.000
4700.000
4800.000
4900. 000
5000.000
5100.000
5200.000
5300. 000
5400. 000

5500. 000
5600.000
5700, 000
5800. 000
5900. 000

6000. 000
6100.000
6200. 000
6300,000

6400,000
6500.000
6600. 000
6700. _ 13
6800. 000

6900.000
7000.000
71C0. 000
7200.000
7300. 000
7400.000
7500.000
7600. 000
7700, 000
7800.000
7900.000
8000.000
8100,000

INERTIAL RELATIVE INERTIAL GRAVITATIONAL
VELOCITY VELOCITY ACCELERATION ACCELERATION

(M/SEC) (M/SEC) (N/SEC/SEC) (M/SEC/SEC)
7792. 191 7380.14 9. 247 o. 2463
7791.611 7379.31 9o 245 9. 2446
7791.033 7378.40 9. 243 q. 2429
7790,470 7377,44 9,241 9. 2411
7789.938 7376,45 9. 239 q, 2393
7789,453 7375.49 9.238 9. 2376
7789.030 7374. _; 9. 236 q. 2361

7788. 684 7373.7q 9. 235 q. 2347
7788.430 7373.13 9.234 9. 2337
7788. 278 7372.66 9.233 9. 2320
7788. 236 7372.3R 9.233 q. 2325
7788,309 7372.33 O. 233 9,2324
7788.499 7372.50 9. 233 9. 2327

7788,803 7372.90 9. 234 9. 2334
7789.215 7373.52 9. 235 q.2344
7789,7 24 7374.33 9. 236 q. 2357
7790.317 ' 7375,31 q.237 9.2373
7790. 978 7376.41 9. 239 9.23Cl
7791.686 7377,60 9. 241 9, 2410
7792.420 7378 •83 9. 243 9. 2430

7793. 157 7380,04 9,245 9, 2450

7793. 877 7381.19 9,247 9. 2469
7794, 560 7382,23 9. 249 9. 2486

7795, 189 7383, 14 9,250 9. 2502
7795.747 7383,88 9. 251 9. 251 5
7796.222 .,,,,.L L'_ o_ _,;_ O. 7525
7796. 605 7384.76 q. 253 9.25 32
7796. 891 7384.89 9,254 9.2535
7797.077 7384.83 0.254 9. 2536
7797.166 7384.58 9. 253 q. 2533
7797.163 7384.17 9. 253 9. 2528
7797.076 7383.63 9.252 9.2520
7796.913 7383.00 9.251 9. 2510
7796,686 7382,32 9. 250 9. 2499
7796.407 7381.61 9.249 q. 2487
7796.089 7380.92 9.248 9. 2475
7795.741 7380.29 9.246 o. 2463
7795.374 7379.72 9.245 (_.2451
7794.99F 7379.25 $. 244 o. 2440

7794.612 7378.88 o. 243 9. 2430

'7-264



O5-15481-1

TABLE 7-XX IX INERTIAL VELOCITY, RELATIVE VELOCITYt
INERTIAL ACCELERATICN, AND GRAVITATIONAL
ACCELERATION- LIFTGFF THROUGH PARKING ORBIT
(99-OEGREE$ LAUNCH AZIMUTH)
(CONTINUED |

TIME FIIOM

L IFTOFF

(SECI

8200.000

8300. 000

8400.00C

8500, 000
8600. 000

8700. 000
8800.000

8900.000

9000. O0 0

9 I00,000

9200. 000

9300° 000
_400,000

9500. 000
9600.000
9700. O0 0

9800. 000
9900. 000

I0000.000

lOlO0.O00

10200.000

I0300, 000

10400,000
10500.00O
I0600. 000
ln?t_rt t_t_tt
_v , _vu v_J v

10800. 000

I0900.000

II000.000

lllO0, O00

11200. 000

I1300. 000

11400,000

11500.000

I1600.000

11700,000

11800.000

11900.000

12000. 000
12100.000

[NERTI AL RELAT I VE INERT TAt
VELOCITY VELOCITY ACCELERATION

[MISEC I ( q/SFC I (MISEC/SEC)
7794.2 _6 737R. 61 q. 242
7793. 841 7378.44 o. 241

7793. 455 7378.35 o. 240
7793. 065 7378.33 o. 240

7792. 669 7378.35 g, 239

7792. 261 7378.37 9. 238

7791. 838 7378.37 q. _38
7791.393 7378,32 9.237
7790.925 7378. 18 q. 236
7790,430 7377. _;5 '_. 235
7789.910 7377° 60 9,234.

7789. 366 7377.12 g. 232

7788. 803 7376.51 q. 231
7788. 231 7375.79 9,229

7787,657 7374., _=7 9.228
7787.096 7374., C7 9. 226

7786.560 7373.13 9.22_
7786,065 7372.18 9.223

7785.626 7371.26 q.221
7785.258 7370.42 9. 220
7784, 976 7369.69 q.218
7784.791 7369.11 9. 218
7784.715 7368.72 9. 217

7784.753 7_68, 53 9.217

7784.909 7368,57 9,217
7785.183- 7368. e.,,'" 9.2 i7
7785. 570 7369, 34 9. 218

7786. 063 7370. C5 9.21¢;
7786. 650 7370, <;5 9. 221
7787, 316 737_. O0 9. 223
7788.043 7373.18 9. 225
7788._I1 .... 7374, 44 q. 227
7789. 600 7375.72 9. 229
7790,38R 7?76. qR o. 231

7791. 152 7378.18 9. 233
7791. 874 7379.26 q, 235
7792. 534 7380.20 q, 237
7793. IlR 7380° q6 9. 238
7793,613 7381.32 9. 239
7794.010 7381.87 o. 240

GR AVITAT |ONAL

&CCELER ATION

(MISECISEC)

9. 2420

9° 2412

9. 2404

9.2307

q.2391
q, 2384
q, 2377
9. 2369
9, 2360

9. P349
9.2338
q. 2324

q,2310

g° 22q4
9. 2277
9. 2260
9. 2243
Q. 2226
9.2210
9o2196
9.21_5
9.21 76
9.2170
9. 2168
9,2160
9.2i74

9,21_3

q. 21a5
9.2210
9. 222_
O. 2247
q. 226.8
q. 2289
9, 2310
q,2331
9° 2349
9,2366
q. 2379
9. 2390

9.23c7

7-265 .......



TABLE 7-XXlX

05-15481-I

INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATICN, AND GRAVITATIONAL
ACCELERATION - L[FTOFF THROUGH PARK!NG ORB IT
|99-DEGREES LAUNCH AZIMUTH|
(CONT |NUED I

TIME FPOM
L IFTOFF

(SECI
12200. O0 0
12300. 000
12400. 000
12500.000
12600.000

12700. 000

12800,000

12900. 000

13000. 000
13100.000
13200. 000
13300. 000

13400. 000

13500.000

3600.000
13700. 000

13800. 000
13900.000

14000.000
14100.000

14200. 000
14300. 000

144.00,000

14500.000

14600.000
14700. 000
1_ 800. O0 0
14900. OCO
15000.000
I5100.0O O

15200,000
15300.000
15400. 000

15500. 000
15600.000
15700.0O0

15800. 000
15900. 000

6000.000
I00.0O0

INEAT I AL AELATI _F !NEAT! At
VELOCITY VELOCITY ACCELERATION

(MISEC | ( M/SEC I IM/SECtSEC)
7794.304 7382, O0 g. 240
7794.493 7381.93 9.240
7794. S79 7381.68 q. 240
7794. 567 7381.26 9. 239
7794.466 7380.70 9. 239

7794.283 7380. C5 9. _38
7794.032 7379.34 Q.236
7793.723 7378.61 9. 235
7793.370 7377.89 q. 234
7792. 984 7377.21 9.233
7792. 575 7376.61 9. 231
7792. 151 7376. Cq 9.230
7791.719 7375.67 9. 229
7791.282 7375.35 9. 228
7790.844 7375.13 9. 227
7790.4.04. 7374. e;_ q. 226
7789.960 7374.91 9. 225
7789.510 7374. _7 n. 224.
7789.050 7374.. _4 O. 226
7788,576 7374.79 9. 223
7788.085 7374. _(_ q. 222
7787.575 7374.51 q. 221
7787.043 7374.24 9. 220
7786.492 7373.85 9.219
7785.923 7373.34 q.217
7785. 342 7372:72 9.21_
7784.7.';8 7371. ';8 9.214
7784. I_I 7371.15 9. 213
7783.6__4 7370.2(- 9.211

7783.099 7369.32 9.20q

7782.623 7368.3q q, 208
7782. 211 7367.50 9. 206
7781.877 7366.70 9. 205
7781. 635 7366. Ol q. 204
7781.498 7365.48 9. 203
7781.475 7365.15 9. 202
7781, 571 7365.03 q.202
7781.790 7365.13 9. 203
7782. 130 7365.47 o,.203
7782. 587 7366. C4 9. 204

GRAVITAT IONAL
6CCELERAT I ON

( M/SEC/SEC )

9. 2401
9.74C2

9. 239o
9. 2394
9.2386
9,2376
9. 2364
9o2351
9. 2338
9.2325
9. 231 3
9. 2301
0.2209

9. 2279

g. 2270

9.226!
9. 2253

9. 224.5
g. 2237
9. 2229

9. 2220

9.22t0
9. 2199

9.2186
9.2173
9.2158
9. 2142
9.2125
9.2108

9.20_1
9. 2075
9. 2061
9. 2048
9.20_7

9. 2029

9.2025

9. 2024
q. 2027
9. 2033
9, 2044

7-266



05-15681-I

TABL E 7-XX IX INERTIAL VELOCITY, RELATIVE VELOCITY,,
INERTIAL ACCELERATION, ANO GttAVITATIOqAL
ACCELERATION- LIFTCFF THROUGH PARKING ORBIT
I99-DEGREES L&UNCH AZIMUTH}
(CONTINUED|

TIME FROM INERTIAL RELATIVE INERTIAL

L IFTOFF VELOCITY VELOCITY ACCELERATION

(SEC) (M/SEE, I ( M/SEE ) ( M/SECISEC !
16200,000 7783. 151 7366, B2 9. ?06

16300. 000 7783. 808 7367.80 9. 207

16400, O0 0 7784, 544 7368, C_3 9. 209
15500o000 7785. 340 7370.18 9. 211

16550, 0_0 7785.753 7370. F4 9.213

GRAVI TAT IONAL

ACCELERATI ON

(M/SEE/SEE)

O. 2057

9, 2074
9. 2093
9.2114

9. 2128

7-267



LL-

TABLE 7-XXX

D5-15481-1

INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,

GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF

THRDUGH PARKING ORBIT (gq-OEGREES LAUNCH AZIMUTHI

TIME FROM

L IFTOFF

(SEC}

O. 000

5.000

10.000

12.00C

15.000

20.OOC

25.0C0

30.0C0

35.0C0

40. 000

45. O00

50.000

55.000

60. O0 0

65.000

70.000

75.000

80,000

82.250

85.000

90.000

95.000

I00.000

105,000

II0.000

I15.00C

!20.000

125.000

130.000

135.000

140. 000

145.000

147.32<;

150. 000

155.000

159.329

159.329

159.459

160. OOC

163.759

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH /_NGLE HEADING LATITUDE LONCl TUDE

IOEGREFS) IDEGREES! (DEGREES I (DEGREESI

-0.000 90.000 28.608 -80.604

1.458 89.996 28. 608 -80.604

3. 120 89.991 28. 608 -80. 604

3. 844 89.@89 28. 608 -80. 604

4.995 89.986 28.608 -fl0.604

7.083 89.992 28.608 -80. 604

e. 387 qO.Ol8 2P,. 608 -80. 604

11.88I 90.075 28.608 -80,604

14. 504 90,174 28.608 -80. 604

17. 177 90.327 28.608 -80.603

19. 791 90.544 28. 608 -80. 602

22. 231 90. 831 28. 608 -80. 600

24. 390 91.184 28. 607 -80. 597

26.184 91.595 28.607 -80.594

27.561 92.049 28. 606 -80.588

28. 507 92. 526 28. 605 -80. 581
29.082 93.011 2_.604 -80. 572

29. 370 93.494 2a.602 -80. 561

29.418 93.708 28.601 -80.555

2q.416 93.96_ 28. 600 -RO. 546

29. 254 94.418 2a. 597 -80. 529

28. 920 04.84q 28.5'94 -80. 508

28.442 95.254 28.'591 -80. 483

27.833 95.630 28.586 -F_0.453

27. 118 95._78 28.581 -80.419

26.380 96.298 28. 576 - 80. 379

25.641 96.502 28.569 -_0.333

24. 904 96. 863 28. 561 -80.2_2

24.176 97.115 28.553 -R0.223

23.46q 97.350 28. 543 -80.158

22.790 97.571 28.532 -80.085

22. 147 97.781 28. 519 -80.003

21.860 97.875 28.513 -79.962

21. 502 97.':)05 29. 506 -7q.913

20. 860 98.131 28.491 -79. R15

20. 364 98.273 28.477 -79.723

20. 364 q8.273 2R. 477 -79. 723

20. 343 98.274 2a.476 -79. 720

20. 256 q8.282 28. 474 -79. 708

19.655 08.333 2_. 462 -79.626

7-268



D5-15481-1

TABL E 7-XXX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, &ED LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (qg-DEGRFES LAUNC4 _ZIMUTH)
(CONTINUEDI

TIME FRI_M
L IFTOFF

(SEC)
165,000
165,859
170.000
175. 000
180. 000
185.00C

189.559

190.000

194.55S

195.000

200. 000
205.000

21 0.000
215. 000
220.000
225,000
230.0C0

235.000

240.000
245.000

250.000
255. 000

260. 000
265. 000
270.000
275°000

280. 000
285.00C
290.000
295.00C
300. 000

305. 000
310.000
315.000
320.000

325.OOC

330. 000

335.000

340. DO0

365. 000

INERTIAL FLIGHT- INERTIAl GEOOETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

(DEGREES) (DEGREES) (DEGREES) (DEGREES)
Ig.469 98. 352 28.457 -79. 599

lq, 341 98 .366 28.455 -79. 580
18. 738 98 .%35 28.4_0 -79. 488

18.027 98 .518 28.423 -79. 376

17 .333 98 .602 28 •40% -79 .262

16. 659 98.686 28. 386 -79. 146

16. 060 98 •763 28 . _69 - 79. 040

16. O03 98 .770 28. 367 -79.02 q

15.423 99.848 28. 350 -78.92[
15. 368 q8. 855 28. 349 -78 o910

14.752 98.941 28. 328 -78.790

14. 176 99.027 28. 309 -78.668
1 3. 661 99 ,I14 28.288 -78. 544

13.150 99.201 28. 267 -78.419

12. 650 99. 289 28. 245 -78. 292

12 •162 99 .377 28 .224 -78 .164

II.685 99.466 ' 2_.201 -78.03_

11,219 99.555 28. 178 -77.901
10. 764 99.645 28. 155 -77.767

I0, ._20 g9.736 28. 131 -77.631

g. 897 99. 827 28 . 107 -77. 494
9./,66 99.918 28. 082 -77. 354

9.055 I00. Ol 1 28.057 -77. 213

8. 656 I00. I06 2a. 031 -77. 070
8. 267 i00. 197 28.005 -76. 924
7. 890 100.292 27.978 -76. 777

7. 523 100.386 27.950 -76.628
7. 167 I00. 482 27. 922 -76. 477

6.821 I00. 578 27. 893 -76. 923

6.486 IO0. 675 27. 863 -76. 168

b. 162 100.773 27. 833 -76.033
5. 847- I00. 872 27. 803 -75. 850

5.543 I00.97I 27.771 -75.688

5. 249 101 o071 27.739 -75. 524

4.965 I01 . 172 27. 706 -75. 357

4. 691 101.273 27. 673 -75 .188

4.42.6 I01.376 27.638 -75.017

4. 172 I01 .67_ 27.6D3 -74. 843

3.927 I01.583 27.567 -74.667

3.691 101.688 27.531 -74.488

7-269



D5-15481-I

TABLE 7-XXX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,,

GEODETIC LATITUDE, AND LONGITUDE - LIFTOFf:

THROUGH PARKING ORBIT (gq-DEGREES LAtlNCH AT IMUTH)
(CONTINUED)

TIME FR[M INERTIAL FLIGHT- INERTIAL C,EflDETIC

L IFTDFF PATH ANGLE HEADING LATITUDE LONGITUDE

ISECI (DEGREFSI (DEGREES) (DEGREES) [DEGPEFSI

350. 000 3. 465 lOl .794 27. 493 -74. 307

355.000 3.247 lOl.gOl 27.455 -74.123

3('0. 000 3. 040 102,008 27. 415 -73,937

365,000 2. 841 102. II 7 27. 376 -73. 748

370.000 2.651 102.227 27. 375 -73. 556

375. 000 2. 470 102.337 27. 293 -73. 361

3BO.OOC 2.298 102.44c_ 27.?50 -73. 164

385.000 2. I 35 I02,56l 27.206 -72.q64

390. 000 I .980 102. 675 27. 161 -72,761

395. 000 i •834 102,789 27. I I 5 -72. 555

400. O0 0 I. 6g7 I02 •gO5 27. 068 -72. 345

405. 000 I. 568 I03.021 27.020 -72. I 33

41 O. 000 I • 447 103.13 cJ 26. 971 -71, gl a

415. O0 0 I • 335 103.258 26. 921 -71,_9g

420. 000 1.231 103. 378 26.86q -71.47B
425,000 I • 136 10 3.4g_ 26. 817 -71,25 3

430.000 I .049 103.622 26.763 -71.024

435, OC 0 0,970 103,745 2 6,707 -70,792

43 7.62 7 0,9 31 103 ,BI I 26,678 -70,66g

440. 000 O. 8R 3 103.86g 26. 651 -70. 557

445, O0 C O. 786 103.gg3 26,593 -70,31g

450, O0 0 O. 6q5 104, I l B 26,534 -70,078

455. O0 C O. 61 2 104.244 26,474 -69.834

460. 000 0.535 104.371 26.412 -69. 587

465,00 C 0,466 104,49g 26. 349 -60.3_7
470= 000 0 ;40_ 104,62B 26,285 -69,08 3

475. O0 C O. 348 104.758 26. 220 -68. B27

480. 000 0.299 104. BBg 26. 153 -68. 567

485. OOC O. 258 105.022 26. 084 -68. 304

490. 000 O. 223 105.155 26.014 -6_.03F_

_q 5. O0 C O. 195 105.289 25. q43 - 67. 768

500. 000 0. 175 105.425 25. 870 -67,495

505. OOe O. 162 105.561 25. 795 -(_7.21R
._)]lO, O00 (). 155 105,699 25,719 -66,93g

515.0D0 O. 156 105,B3R 25.641 -66.654

520. 000 O. 164 10 5.g78 25. 561 -66. 366

525. 000 O. 180 106.11g 25.479 -66.074

'530. 000 0.203 106.262 25. 396 -65.779
535. O0 C 0.23 :_ I06.405 25.311 -65.47g

537. 424 O. 250 106.475 25. 269 -6_5. 332

7-270



TABLE 7-XXX

n5-15481-I

INERTIAL FLIGHT-PATH ANGLEr [NFRTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROtlGH PARKING ORRIT (99-DEGRFES LAUNCH AZIMUTH)
(CONTINUFD!

TIME FROM
LIFTOFF

(SEC I
537,424
537.442
540, O0 0
543. 142
545,000
545.742
549.54 2
550.000
555. DO0
560. 000
565. 000
570. OOO
575.00C
580. 000

585. OO.C
5q0. 000

5g5. 000
600.000

605. 000

610. 000

615. DO0
620.000

625. 000

630. 000
535. DO0

640=000

645.000
6.50. OOO

655. 000

655. R?2
655. 832

66 O. OO 0

670. 000

680.000
690. OOO

700. 000
710. 000

720.000
730. 000

739. 832

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HFAOING LATITUDE LONGITUDE

(DEGREES) (DEGREES) (DEGREES) (DEGREES I

0.250 106.475 25. 269 -65. 332

0.250 106.476 25. 268 -65. 331

0.215 106.547 25. 224 -65. 176

O. 173 106,633 25. 168 -64.986

O. 158 I06,685 25.136 -64. 873
0.152 106.706 25. 122 -64.828

O. 125 I 06.812 25.055 -64. 597

O. 122 106.824 25.047 -64. 569

O. 089 106.064 24. 956 -64. 264

O. 058 I07. IO3 24. 865 -63. 958

0 •030 107,242 24.773 -63. 651

0.004 I07. ?el 24. 679 -63.34.3

-0. Olg 107.520 24. 584 -63. 035

-0. 040 107. f_5g 24.489 -62. 725

-0.058 I07.7q8 24. 391 -62. 414

-0.074 I07.937 24.293 -62.102

-0.0R6 108.075 24. 194 -61.789
-0. DO6 IOR. 216 24. 093 -61. 475

-O. 103 108.352 23.991 -61. 160

-0. 107 108.491 23. 888 -60. 844

-0. I0_ I08. 629 23. 784 -60. 527

-O. 106 108.767 23. 678 -60. 209

-0, I01 108.905 23. 571 -59. 890

-0.093 109.042 23. 463 -5g. 570

-0.082 I09. 180 23._54 -59. 248
-0,067 I09.317 23. 243 -58. 926

-0.050 109.455 23. 131 -58.603

-0.030 log, 593 23. 018 - 58,378

-0.005 109.730 22. 903 -57.952
0.000 109.753 22.8R4 -57.898

0.000 109.753 22.884 -57.898
0.000 109.865 22.787 -57. 626

-0.000 110.131 22.554 -56. 976

-O.OOO 110.393 22.317 -56.328

- 0.001 110.652 22. 077 - 55. 682

-O.O01 II0. 908 21.835 - 55.038

-0. 001 II I .160 21. 589 -54. 397
-0. 001 II I.408 21.341 -53. 758

-0.001 II I•653 21.0o0 -53. 121
-0.002 II I .890 20. _1 -52.497

7-271



05-15_81-1

TABL E 7-XXX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEAnlNG,
GEODETIC LATITUDE, AI_D LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (qg-DEGREES LAUNCH AZIMUTH)
( CONTINUED I

TIME FROM
L I FTQ FF

(SEC)
740. 000
750. DO0
760. 000
770. 000
780. 000
790. OOO
800.00 0
gO0. 000

lO00. O00
II00. O0 0

1200.000
1300.000
1600.000
1500, 000

600. 000
700. 000

1800, 000

1900.000

2000. 000
2100. OOO
2200. 000
2300, 000

2400.000
2500. O0 0

2600.000
270 O. O0 C

2900, 000

3000.000

3100.000
3200. 000
3300. 000

3400.000

3500. OOO
3600.000
3700. O0 0
3800, OOO

3900. 000

4000. 000

100. 000

INERTIAL FLIGHT- INERTIAL GEOOETIC

PATH ANGLE HEADING LATITUDE LONGITUDE
IDEGREES) IDEGREES) I DEGREES) (DEGREES)

-0.002 111 • 894 20. 836 - =32.487
-0.002 112. 132 20. 580 -51. 855
-0.002 II 2.366 20. 321 -51. 225
-0,002 112,596 20.059 -50. 597

-0.002 I12. 823 19.795 -6q.971
-0,003 II 3,046 19.529 -40._'348
-0.003 II 3,265 19,260 -48.727

-0.005 115,259 16,445 -42,630

-0,007 11 6,886 13,436 -36,726
-0.009 118,150 10. 267 -30.g76

-0. OlO I1g.054 6,984 -25. 350
-0.012 119.604 3.f_25 -19.808
-0. O1 3 119.803 O. 226 - 14.30q
-0.014 11 q,651 -3. 175 -8,813

-0,014 11q,148 -6,563 -3,278
-0.013 II 8.2q0 -9.839 2. 337
-O. 012 117.073 -13.025 8.070
-O.OlO 115.693 -16.061 1.3.057

-0.008 11 3,546 -18,906 20.032
-0,004 II 1,27_4 -2 1. 516 26.31q
-0.001 108,564 -23,848 32,836
O. 004 105,557 -2S, _5T 39. 585

O, 008 102.244 -27. 502 46. 557
O, 013 98,675 -2q, 745 53,7?.3
O, Ol 8 q4.q14 -2q, 555 61.036

0.024 91 ,,(]42 -29. 910 68. 438

0.029 87, i45 -2q, R02 75.R58
0.033 83.31 5 -2g. 233 83. 226
O. 038 7q,636 -28.21 9 90.474

0.041 76,181 -26. 785 gT. 550
0.044 7 _,007 -24,968 106,415
0.047 70,156 -22. qq5 1 II.O51

0.048 .... 67,653 -20.362 117.653

O. 04q 65,511 -17.621 I 23. 631

0.048 63.735 -14,687 12 o. 607

O. 047 62.325 -i I. 581 135. 411
0.045 61.274 -8. 345 141.075

0.043 60,580 -5.018 146. 638

0.039 60.237 -I. 637 152. 140
0.036 60.244 '1.767 157.621

7-272



05-15481-I

TJ, BL E 7-XXX INERTIAL FLIGHT-PATH ANGLE( |NERTIAL HEADING,
GEOr)ETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH P&RKING ORBIT (OG-OEGREES LAUNCH AZIMUTH|
(CONTINUED)

TIRE FROM INERTIAL FLIGHT- INERTIAL GEODETIC
LTFT3FF P&TH ANGLE HEAOTNG LATITUDE L['.NF, ITUDE

(SEC) (DEGREES) {DEGREES| (DEGREE_t (OEGREES)
4200, 000 0.031 60,599 5,141 -I g6. 877

6300.000 0.027 61,306 _.46_ -IOl. 315

4400. 000 0.023 62.368 11.693 -185.651
4500. 000 0.018 63,790 14. 789 -lTq. 850
4600. 000 0.014 65.575 17. 713 -173. 877

4700°000 O.OlO 67.725 20.422 -167.702

4800, 000 0.006 70,234 22,972 -161. 306
4900. 000 0.002 73,088 25.021 -1 54. 679
5000. 000 -O.OOl 76.263 26. 825 -147,824

5100, OOO -0.004 79,71( ¢ 28.240 -14C). 762

5200.000 -0.006 83.389 2q, 248 -133. 530
5300°C00 -O.OO c) 87,211 2g,BC)7 -126.181

5400° 000 -0o011 91 °098 29. 908 -118. 782

5500.000 -0.012 04.95"9 2q. 54_ -I II .402

5600, 000 -0.014 ¢)8,708 29.735 -104. 110
5700, 000 -0.015 102,766 27.493 -96.o66

5800.000 -0.017 105.568 25.850 -90.015
5900, 000 -0.018 108 o567 23. 845 -_3. 284
6000, 000 -O. O19 II 1 •230 21 •519 -76. 785

6100, 000 -0.020 113.538 18.9_ 6 -70.51 3

6200, 000 -0.021 II 5,482 16,078 -64. 452

6300, 000 -0.022 II 7.062 13.049 -58.576

6400° 000 -0,022 It 8.280 9, 87l -52.853
6500. 000 -0. 023 II 9,140 6. 581 -47. 248

6600°000 -0.023 II 9.646 3,220 -41. 721

6700. OOO -0.022 119,803 -0. 177 - 36. 232

6800.000 -0.022 11 9. ElO -3. 572 - 30.741

6900° 000 - 0.020 II g.066 -6.92g -25. 206

7000.000 -0.018 II 8,16(_ -I0. 210 - I0.587

7100.00G -0.016 116.g12 -13.377 -13.846

7200.000 -0.013 115.2g3 -16.3QO -7.¢)_6
7300. 000 -0.009 I13.307 - lq, 208 -I. 857

7400. 000 -0,005 II 0,958 -21.787 4. 447

7500. 000 -0. 000 I0 _.254 -24. 083 IC).Q81

7600.000 0.005 105.215 -26.052 17.747

7700. 000 0.010 I01.876 -27. 654 24,732
7800. 000 0.016 e 8.28_ -28.851 31.007

7900, 000 0.021 94. 516 -29. 613 ?q. 223

8000. 000 0.027 90.642 -29.920 46. 620

8100, O0 0 O. 032 86. 755 -29.7G5 54.029
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TABL E 7-XXX

D5-15481-I

INERTIAL FLIGHT-PATH ANGLE,, INERTIAL HEADING,
GEOOETIC LATITUDE, ANO L(]NGITUOE - L[FTOFF
THROUGH PARKING 0R811 {9q-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEIIDETIC
L IFTOFF PATH ANGLE HEADING LATITUDE LONGITUDE

(SECt (OEGREESt (DEGREESI (DEGREES) (DEGREES)
8200, 000 0.037 82.939 -29,151 61 . 577
8300. 000 O. 041 79.284 -28.095 68.600

8400,000 O. 045 75. 859 -26.625 75. 647
8500. 000 0.048 72.719 -24.77_ 82.481

8600. O0 0 0 • 050 69 . 903 -22.58_ 89 . 085
8700. 000 O. 051 67._37 -20. 098 95. 456

8800. 000 0.051 65. 332 - [7o 359 I01.606

8900. 000 0.050 63,593 -14.412 107. 556
9000. 000 0. 049 62o216 -I 1.297 1 13. 337

9100. 000 0.046 61.199 -fl.056 118.0_2
9200.000 0.043 60.537 -4.727 124.530
9300.000 0.039 60. 224 -1.348 1 30. 020
9400. 000 0.035 60.260 2.045 I 35.4q3
9500. 000 0.0 '.0 60.644 5.416 -2 I9.010

9600. 000 0.026 6[ .379 q. 728 -213.449
9700. 000 0.021 62.468 II.94_ -207. 785

9800. 000 0.016 63,916 15.02_ -201. 980
9900. 000 0.011 65,727 I 7,928 -196. 091

10000. 000 0.007 67,901 20.615 -189.81'_
I0100.000 0.002 70.433 23.0/,I -1 83.416

10200. 000 -0.002 73. 308 25. 164 -I 76.781

10300. 000 -0. 005 76. 500 26. 939 -169.9?0
10400. 000 -0. 008 79. 966 28.329 -162.85_
i0500. 000 - O. 011 83. 647 29.301 -I $5. 622

10600, 000 -O,OI 3 87,472 2q. 829 -148. ?78
I0700. 000 -0.015 qI. 356 29. 898 -140. 888

10800.000 -0.017 95. 206 29. 508 -133,521

10900. 000 -0. 019 98°940 28.669 -I 26. 247

11000, 000 -0.020 102,w@79 27,402 -I 19. 129

11100. 000 -0.021 I05.760 25. 738 -I 12. 194
11200. 000 -0. 022 108,736 23. 715 -105. 485

11300. 000 -0.023 111.376 2] .37% -qg.00S
11400. 000 -0.024 II 3,660 18. 758 -92. 756

11500.000 -0.025 115.581 15.912 -86.713

11600. 000 -0. 025 11T,13q 12. 877 -80. 854

11700. 000 -0.025 118. 335 9.695 -75. I45

II800.000 -0.025 119,[7_ 6,40_ -69.55_ 9

11900.000 -0,025 119.663 3.046 -64.034

12000. 000 -0. 024 llq, 801 -0. 350 -58. 553

I100. 000 -0.023 llq.Sql -3.7:,l -5_. 067
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D5-15481-I

TABL E 7-XXX INERTIAL FLIGHT-PATH ANGtE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUOE - LIFTOFF
THROUGH PARKING ORBIT (gg-DEGREES LAUNCH AZIMUTH]
(CONTINUED I

TIME FRCM
L I FTO FF

ISEC)
12200.000
12300.OO0
12400.000
12500. OC 0
12600.000
12700. 000

128OO,000
12900.000

13000.000

13100, OOC

13200.000
13300. 000
13400.000
13500. 000
13600. 000
13700. 000
13800. 000
13900, 000
14000. 000
14100.000

14200. 000
14300. 000

16400.000

14500. 000
14600. 000

14700. 000

14800.000

14gO0. 000

15000.000
15100. 000

15200. 000

15300.000

15400. 000

15500. 000
15600. 000
15700. OC0
15800. 000

15qO0. 000

16000.000

16100.000

INERTIAL FLIGHT- INERTIAL GEODETIC
PATH ANGLE HE AOI NG tAT[ TUOE LONGITUDE
(DEGREES) IDEG_EES) (DEGREES) (DEGRF.FS)

-0.021 11q,031 -7.0ql -47.535
-O.Olg II 8.117 -I0,364 -41.917

-0.016 116.845 -13.522 -36.176
-0.013 115.210 - 16. 526 -30. 274
-0.008 113.210 -19.328 -24. 183
-0.004 II0.847 -21._93 - 17. 876

0.001 108,131 -24. 173 -11.340

O.00 _ ] 05.082 -26. 126 -4. 572
0.012 I01 • 736 -27.710 2.414

O. 018 gR. 143 -2fl.889 q. 587
0.024 04.370 -29.633 16. 899

0.030 90.497 -29. 923 24. 289
0.035 86.614 -2g.751 31.688
O. 040 B2.809 -2g. 122 39.0;?.4
0.046 7g.165 -29. 052 4E. 233
0,040 75.752 -26. 570 53. 265
0.051 72,625 " -24.710 60.084

0.053 69. 824 -22. 513 66. 672
O. 053 67.371 -20. 022 73.02P
0.053 65.27q -17.280 7o. 164

0.052 63,551 -14. 331 85. lO1
0.051 62.186 -11.217 90.R70
0.048 61,17g -7.q77 96. 505

0.044 60. 526 -4. 651 102 •044

O.O40 60. 221 -1. 275 107. 526
0.036 60.264 2. 114 112.991

0.031 60. 655 5. 480 -241. 519

0.025 61.395 9.786 -2 35. 964

0.020 62.489 11. 996 -230. 305

0.015 63.941 15.06q -226. 505

0.009 65,754 17. g67 -218. 531

0.004 67,q31 20.648 -212.355
-0.000 70.464 23.067 -205. 058

-0. 005 73.339 25.1_3 -lOg. 329

-0.008 76. 530 26. q53 -I c}P.#75

-0.012 79.gg3 28.3_g -I 85.417

-0.015 83.672 29. 306 -178. 193

-0.017 B7.492 29._30 -170. 857

-0.020 ql .370 2g. 898 -I 63.476

-0.022 95.217 29.5D6 -I 56. II 8
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O5-15481-t

TABL E 7-XXX INERTIAL FLIGHT-PATH ANGLEr INERTIAL HEAOING,
GEODETIC LAT|TUOEt AND LONGITUDE - LIFrOF_
THROUGH PARKING ORRIT (99-OEGREES LAUNCH AZIMUTH)
(CONTINUED!

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC
L IFTDFF PATH ANGLE HEADING LATITUDE L_NC [ TUDE

(SECt (DEGREFS} (DEGREESI (DEGREES) (DEGREES)
16200° 000 -0.023 q8,q47 28. 667 -148. 853
16300. (300 -0.024 I02.682 27.401 -141.738

16400. 000 -0.026 105.759 25. 738 -174. 817
16500.000 -0.026 108.73__ 23.717 -128. 116
16550° 000 -0 .027 II 0 .094 22 • 5R5 -I 24. 851
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D5-15481-1

TABL E 7-XXXI C_MMANDEO AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(gq-DEGREES LAUNCH AZIMUTH!

TIME FI_OM
L IFTOFF

ISECI
O. 000
5.000

LO. 000
12. 000
15.00C
20. OOO
25°000
30,000
35.000
40.000

•45. 000
50.000
55.000
60.000
65.00C
70.000
75. O00
80.000
82.250
85.000
90°000
95.000

100.000
105.000
II0,000

ll5.000

120.000
125.000
130. 000

135.000
140.OCt
145.0C0
147.32g

150,000

155.000
159.32'_

159.329

159. 459

160.0C0
163.759

COMMANDED ACTUAL COMNANDED ACTUAL COMMANDED

P ITCH Pl TCH YAW YAW ROLL

(DEG! (OEGI (DEG) (DEG) IDEG)
-0.00 O. O0 0.00 O, O0 g. O0
-0. O0 -0. O0 O° O0 -0°00 g. O0
-0.00 0.00 O. 00 0.00 9.00
-0.03 0.00 O. CC 0,00 8.03
-0.45 -0.12 O. 00 0.00 5.00
-I.09 -0.86 O. 0C 0.00 O. 03
-2.18 - I .7q O. O0 O. Ol O. O0
-3.68 -3.21 O. O0 0.00 3.33
-5.61 -5.04 O, O0 -0. O0 O. O0
-8.01 -7.35 O. CO -0.00 3-00

-I0.81 -I0. I0 0.00 -0.00 0.0,_

-13.95 -13.22 0.C0 -0.00 0.00
-17.35 -16.61 0.00 -0.00 0.00
-20.92 -20.20 O. O0 -0. O0 3. O0
-24.53 -23.88 O.CO 0.00 9.00
-28.15 -27.53 0.00 0.00 0.00
-31.71 -31.12 0.00 -0.01 3,00

-35.16 -34.60 O. CO -0.02 9.03
-36.67 -36. L2 0.00 -0.02 3.00

-38.45 -37.94 O.CO -0.02 0.03
-41,57 -41.11 O.CO -0.02 0.00
-44.53 -44.13 0,00 -0.01 3,00

-47,32 -46.99 0.00 -0.00 3.03

-49.94 -50.02 O.CO -0.00 }.OC)

-52.41 -52.51 0.00 -0.00 O.OO
-54,66 -54.54 0.00 -0.00 3.33
-56,71 -56.49 0,00 0.00 3.00
-58.58 -58.37 0.00 0.00 0.00
-60.31 -60.10 0.00 0.00 3.33
-61,89 -61.70 0.00 0.00 0.33

-63.34 -63.16 O.CO 0.00 ).03
-64.67 -64.51 0.00 0.00 O.O0

-65.26 -65.10 0.00 0.00 3.33

-65.90 -65.75 0.00 0.00 0.03

-66.59 -66.84 0.00 0.00 0.00

-66.59 -66.90 0.00 0.00 0.03

-66.59 -66.90 0.00 0.00 3.00
-66.59 -66.90 O.CO 0.00 0.00

-66.59 -66.87 0.00 0.00 3.03

-66.59 -66.55 O. CO -0,01 0.09
*

ACTUAL

ROLL

IDEGt
q. O0

9.00

9.00

q. O0

5.31
0.58

0.31

0.07
0.01

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

-O.O0

-0.00

0.00

0.00

0.00

0.00

-0.00

-0,00

-O.O0

-0.00

-0.00

0.00

0.00

0.00

0.00

0.00

0.00
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05- 1548 I-I

TABLE 7-XXX I COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - LIFTOFF THROUGH PARKING ORBIT

(99-DEGREES LAUNCH AZIMt'TH)

(CONTINUEn)

TIME FROM

L IFTO FF

(SECI

165.000

165. 859

170.000

175.00C

180.000

185. 000

189.559

190.000

194.55_

195.000
200.000

205.000

210.000

215.0OC
220.O00
225. 000
230,000
235,000

240.0_C

245,000

250.000

255. 000

260.000

265.000

270.000

275.000
280.000

285.000
290.000

295.00O

300.00 0

305. 000

310.O00
315.000

320.000
325.000
330,000
335. 000

340.000
345.000

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL

P ITCH PITCH YAW YAW ROLL ROtL

IDEGI (DEGI IrJEG) (DEG) [DEG) [DEG)
-66.5g -66.48 0.00 -0.01 0.00 O.O0

-66,59 -66.47 O. CO -0.01 O,O0 0.00

-66.59 -66.57 0.00 -0,00 3.00 0.00

-66.59 -66.57 0.{30 -0.00 0.00 0.00

-66.59 -66,58 0.00 -0,00 0.00 0.00

-66.59 -66.59 0.00 -0.00 3.03 0.00

-66.5q -66.59 0.00 -O.OO 0,00 0.00
-66.59 -66.59 0.00 -0,00 0.09 0.00

-66.59 -66.59 0.00 -0.00 3.00 -0.00

-66.59 -66.59 0.00 -0.00 3.00 -0.00
-65.59 -66.59 0.£7 -0,00 3.03 -0.00

-62.55 -62.61 0,07 0.08 0.00 0.00

-63.0R -62.84 0. C6 0.06 3.00 -0.00
-63,59 -63,43 0.06 0,06 9.03 -0,00

-64.11 -63,93 0.C6 0,06 3.09 -O.O0

-64, 66 -64,67 0.06 0,06 3.09 -O.OO

-65.20 -65.02 0.¢6 0.06 3.00 -0.00

-65.73 -65.55 0.06 0.06 0.00 -0.00

-66,26 -66, 08 0.05 0,05 0.00 -O.00

-66.79 -66,61 0.05 0,05 0.00 -0.00

-07.32 -67.14 0.05 0.05 3.03 -O.O0

-67.85 -67.67 0.05 0.05 0.33 -0.00

-68.38 -68.20 0.C5 0.05 0.03 -0.00

-68.91 -68, 73 0.C4 0.04 0.03 -0,00

-69,_ -69.26 0.04 0.04 3.00 -0.30

-69,98 -69.80 0,04 0.04 0.0,9 -0.00

-70.51 -70.33 0.04 0.04 9.33 -0.00

-71.05 -70.87 0.C4 O.n4 0.33 -0.00

-71.59 -71.41 0.04 0.04 0.00 -O.O0

-72.13 -71.q5 0.03 0.03 0.03 -0.00

-72.67 -72.49 0.03 0.03 0.00 -0.00

-73,21 -73.03 0. C3 0.03 0.03 -0.00
-73.76 -73.57 0.03 0. O=', 9.03 -O.00
-74,30 -74.12 0.03 0.03 3.00 -0.00

-74.85 -74.66 0.C2 0.02 0.0,9 -0.00

-75,39 -75.21 0.02 0.02 3.03 -0.00

-75.94 -75.75 0.02 0.02 3.00 -0.00
-76.49 -76.30 0. C2 0.02 O.OO -0.00

-77.04 -76.85 0.02 0.02 0.00 -0.00

-77.5g -77.40 0.02 0.02 O.O0 -0.00
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D5-15481-1

TABLE 7-XXXI COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(99-DEGREES LAUNCH AZIMUTH)
(£ONT INtlED I

TIME FROM

L IFTOFF

($EC)

350.000

355.00C

360. 000

365. 000

370.000
375.000
_80.000

385.00fl
390.000

395.000

400.000
_05.000
410.000

415. 000
4.20. OOO

62'_. 000

430. 000
435.000
437.627
640. 000

4,45. 000
450.000
455.000
460,000

465. 000
4.70.000

,_75. OOC
4.80. 000
485.000

490.000
6q5.000
500. O0 0

505.000
5] O. 000

515. 000
520.000

525.000

530,000
535. O0 0
537.424

COMMANDED

P ITCH

IDEG)

-78.14

-78.6 =)

-79.24

-79.7O

-80.34
-80.89
-81.65
-82,00
-82.55
-83.11
-83.66
-84.21

-8_.76

-85.31
-85.86
-86.41

-86o96

-87.51

-87.80
-88.06
-88.60

-89.15

-89.60

-90.23
-90,77

-91.30
-91.83

-92.36

-92.8q
-93.41

-93.93
-94.45
-94.q7
-95.48

-95.99

-q6.50
-97.01
-97.52

-98.06
-98.29

ACTUAL COMMANDED ACTUAL

P ITCH YA k YAW

(DEG) (DEG) (1)EG)

-77.95 0.01 O.Ol

-78.50 O.C1 O.Ol

-79.05 O. OI 0.01
-79.60 0.01 0,01

-80.16 O. OI 0.01

-80.71 0.01 0.01
-81.26 O. Cl 0.01

-81.81 O. O0 0.00
-82.37 O. O0 0,00

-82.92 0.00 0,00
-83.67 -0.00 0.00

-86.02 -0.00 -0.00

-84.58 -0.00 -0.00
-85.13 -0. O0 -0.00
-85.68 -0.00 -0.00

-86.23 -0,01 -0.01

-86.78 -O.Ol -0.01

-87.33 -O.OI -0.0]

-87.61 -0. C1 -0.01

-87.87 -O.Ol -0.01
-88.62 -0. CI -0.01
-88.97 -0.01 -0.01

-89.51 -0.01 -0.01

-90.05 -0. C1 -0.01
-90.59 -0.0| -0.01
-91.12 -0.C1 -0.01

-91.65 -0.01 -0.01
-92.18 -0.02 -0.02

-92.71 -0.02 -0.02

-93.24 -0.02 -0.02

-93,76 -0.02 -0.02

-9/,°28 -0.02 -0.02

-96.80 -0°02 -0.02

-95.31 -0.02 -0.02

-95,82 -0.02 -q.02

-96.33 -0.02 -0,02

-96.86 -0. C2 -0.02

-97.35 -0.02 -0.02

-97.86 -0.02 -0.02
-98.12 -0.03 -0.02

COMMANDED

ROLL

(DEC,)

0.00

3.03

0.00

0.00

3.00

O.OO

3.00
0.00
O,OO

0.03
0.00

3.39
3.00

3.03
3.3")
0.00

0.00

0.00

0.00

0.00

0.33

0.03
0.03
3.03
0.00

O.DD

9.00

3.00

3.00

3.00

0.03
0.03
3.00

0.33

0.00

0.00

3.09

3.09

O.O0

0,03

ACTUAL

ROLL

( DEG )

-0.00

-0.00

-0.00

-0o00

-0.00

-0.00

-0.00
-O. O0
-0.00
-0. O0
-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

O.O0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

7-279



J

05-15481-I

TABLE 7-XXX! COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(99-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

L IFTOFF

ISEC)

537. 424

537,442

540, O0 0

543,142
545.000
545,742
549, 54 2

550, O00

555.00C
560.000

565,000

570. 000

575.00C

58 O. 000

585. OOC

590,000

595.00 C

600,000

605.00C
610.000
615.000
620.000

625.000

630,000

635,00C

640. 000

645.00C
650,000

655,000

655. 832

655.83 2

6_0.000
670. O0 0

6eo.ooo

690.000

7oo. ooo

71o. ooo

720 •O00

730.000

739.832

COMMANDED ACTUAL COMMANDED ACTUAL

P ITCH PI TCH YAW YAW

[DEGI (OEGt (OEG) (OEGI
-98.29 -98,12 -0.C3 -0,02

-98.29 -98, 12 -0.03 -0,02
-98.18 -98.36 -0,02 -0.03
-_8.18 -q8.48 -0.02 -0,03

-98.95 -98,51 -0.03 -0,03

-gq,o0 -98,73 -0,03 -0,03
-99,36 -99, 29 -0,03 -0,03

-99.41 -99.32 -0,03 -0,03

-99,92 -99.79 -0.04 -0.03
-100.43 -100.31 -0.04 -0.04

-100,97 -100.86 -0.05 -0,05

-lOI,S1 -101.40 -0.05 -0.05
-101,96 -101.84 -0.05 -0.05

-102,41 -102,30 -0.05 -0.05
-102.85 -102.74 -0,05 -0.05

-103.28 -I03.18 -0,05 -0.05

-I03.71 -103,60 -0. C5 -0.05

-104.12 -104.02 -0,C5 -0,05

-I04,53 -104.44 -0.04 -0.04

-104.94 - I04.84 -0, 04 -0.04

-105.34 -105.24 -0,03 -0.03

-105.73 -105,64 -0.02 -0.03

-106.11 -106.02 -0,01 -0.02

-106.48 -106.40 -0.00 -0.01

-I06,86 -I06,76 0,01 0,01

-107.19 -I07,II 0.04 0.03

-I07.51 -107.43 0. C7 0.06

-107.77 -108.00 O. 14 0.23

-107.68 -107.63 0.10 0.07

-107.68 -I07.66 O. I0 0.09
-I07,82 - I07. e2 -0.41 -0.41
-112.13 -112,13 -0.40 -0.40

-114.58 -114.58 -0.39 -0.39

-115.26 -115.2h -0.39 -0.39

-115.94 -115.94 -0.38 -0.3q

-116.62 -116.62 -0.38 -0.38

-117.31 -I17,31 -0.38 -0.38

-117.99 -117.99 -0.38 -0.38

-118.67 -I18.67 -0.37 -0.37

-I19,3 _, -I1q,34 -0.37 -0._7"

COMMANDED

ROLL
[DEG)
9.00

0.00

0.00

0.00

0.00
0.03

0.03

0.03
0.00
0.00

0.00
0.33

0.03

0.09
O.DO

O.OO

3.03

0.00

0.03

3.33
O.O0

0,03
0.00

O.OO

0.00

0.00

3.00

0.03

O. 09

0.00
-0.93

-0.30

-0.30
-0.00

-0.03
-0.03

-_.33
-9.00

-9.D3
-9.03

ACTUAL

ROLL

IDEG)

0.00

0.00

0.90

0.00

0.00

0,00

0.00

0.00

-0,00
-0.09

-0,00

-0,00

-0,00

-0.00

-0.00

-0.90

-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
-0.30
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

7-280



05-15#81-I

TABL E 7-XXX ! COMMANDED AND ACTUAL VFHICLI
ANGLES - LIFTOFF THROUGH _A(
(99-DEGREES LAUNCH AZIMUTH)
(CONTINUEO)

TIME FROM COMMANDED ACTUAL COMMANDED

L ]FTOFF P ITCH PI TCH YAW

(SEC) (DEG) (DEGI (DEGI
740.000 -11g.35 -119.35 -0.37
750.000 -120.03 -120.03 -0.36
760.000 -120.71 -120.71 -0.36
770. 000 -121.3q -121.39 -0.36
780.000 -122.07 -122.07 -0.35
790.000 -122.75 -122.75 -0.35
800.000 -123.43 - 123.43 -0.35
900.000 -130.24 -130.24 -0.31

I000.000 -137.05 -137.05 -0.26
II00.000 -143.86 -143.86 -0.22

1200.000 -150.67 -150.67 -0.17

1300,000 - 157.,_8 -157.48 -0.12
1400, 000 -164,29 -164.29 -0.07
1500.000 -171.I0 -171.I0 -0. C2

1600.000 -177,90 -177.90 0.03
1700.000 175.29 175.29 0.07

1800. 000 168._8 168.48 0,12

lqO0. OOC 161.67 161.67 O, 16

2000.000 154,86 154.86 0.20

2100.000 148.05 148,05 0.24

2200.000 141.25 141o25 0.27

_300. OOO 134.44 134.44 0.30
7400.00C 127.63 127.63 0.32

2500.000 120.83 120.83 O. 34

2600,000 11_.02 114,02 0.35
2700.000 107.22 107.22 0.36

2800.000 100.42 I00,42 0.36

2900. 000 93.61 g3.61 0.36

3000. 000 86.81 R6.81 O. 3_

3100.000 80.01 _0.01 O. 34

3200. OC 0 73.21 73.21 O. 32
3300.000 66.40 6f.40 0.30
3400. 000 59.60 59.60 O, 28

3500. 000 52.80 52.80 O. 25
3600.0C0 26.00 26.00 0.14

3700.000 lq.20 lq,20 0.10

3800.000 L2.40 12.40 O. C6
3900.000 5.60 5.60 0,02

4000.000 -1,20 -1.20 -0.02
4100.000 -8.00 -8.00 -0.C5

A_DE0

I;}
-) 0
30
O0
.30
30
00
30
00
00
03
O0
O0
O0
O0
O0
O0
O0
O0
00
O0
O0
O0
O')
O0

OO
O)

O0
33
30
O0
03

,17
.17
.00
,00
.00
.00
.OT)
.00

ACTUAL

ROLL

(DEG)

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-O.O0

-0.00

-0.00

I 0 " 0 0

-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

-O,OO

44, 17
144.17
I_0.00

180,00

180.00

180.00

180.00
180.00

7-281



D5-15481-1

TAOL E 7-XXXl COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTO_F THROUGH PARKING ORRIT
(99-DEGREE$ LAUNCH IZINUTHI
(CONTINUED)

TIME FROM
I I FTDFF

(SECt
4200. 000
4300.000
4400.000
4500.000
460O. 000

4700. 000
4800. 000
4qO0o 000
5000. 000
'_I00.000

5200,000

5300. 000

5400.000

5'500. 000

_5600.000
5700. 000

5800.000

5900. 000

6000.000

6100.000

6200.000

6300.000

6400,000
6500.00 0

6600. 000
6700. 000

6900.000

7000.000
7100.000
7200.000

7_00.000

74O0. OCO

7500.000

7600.000

7700. 000
7800. 000
7go0. 000

8000.000
8100.000

c

COMMANDED ACTUAL COMMANDED ACTUAL

PITCH PITCH YAW YAW

(DEGI (DEGI (OEGI (OEGI
-14.80 -14.80 -O._q -0.09
-21.60 -21,60 -0.12 -0.12

-28.40 -28.40 -0.15 -0.15

-35.20 -35._0 -0.18 -0,18
-41.99 -41.99 -0.20 -0.20

-48.79 -48.79 -0.22 -0.22

-55,58 -55.58 -0,_4 -0.24

-62.38 -62, 38 -0.25 -0o25

-69, 17 --69. 17 -0,26 -0,26
-75.96 -75, g6 -0,27 -0.27

-82.75 -82.75 -0.27 -0.27

-89.55 -99,55 -0,27 -0.27

-g6.34 -q6,34 -0,26 -0o26

-103.13 -10_.13 -0.25 -0.25
-10g.92 -109.92 -0.24 -0.24
-116.72 -116.72 -0.23 -0.23
-123.51 -123.51 -0.21 -0.21
-110.31 -110.31 -0.22 -0.22
-117.10 -117.10 -0.20 -0.20
-123.90 -123.90 -O. Ig -0.19

-130.6g -130.69 -0.17 -0,17

-137.4g -137.4g -0.15 -0.15

-144.29 -144.29 -0.13 -0.13

-151.09 -ISl,Og -0.11 -0. II

-157.89 -157.89 -O. Cg -0.09

-164.69 -164.6q -0.07 -0.07

:17'L.._ -171.4_ -0.C5 -0.05

-178.29 -178.29 -0.03 -0.03

174,91 174,qi -0.01 -0.01

168.12 168.12 O. Cl 0.01

161.32 161.32 0.03 0.03

154.52 154.52 0.05 0.05

147.72 147.72 0.06 0.06

140.92 140,92 O. CR 0.08

134.12 134,12 0.09 O.O0
127.33 127.33 0. I0 0.I0

120.53 120.53 0.11 0.11
113.74 113.74 0.11 0oll
106.94 106.94 0.12 0.12

100.15 lO0.15 0.12 0.12

COMMANDED

ROLL
(OEG!

180.00
183.00
180.00
_83.00
180.00
lqO.OO
180.30
180.30
180.00

180.00

180.00
180.00
!89.03

_89.30

!80.00

]80.00

180.00

155.83

55.83

-9.00

-3.00
-3.00
-3.03

-3.00
-_.09

-9.00
--_,00

-0.90

-3.00

-9.03

-_.00

-0.00

-9.00

-0.00

-0.33
-0.00

-0.00
-3.00

-O.O0
-3.00

ACTUAL

ROLL

(OEG}

180.00

180.00

180.00

180.00

180.00

180.00
180.00

180.00

I_0.00

180.00

180.00

180.00
1PO.O0
!80.00

180.00
180.00

180.00

155.83

55.83

-0.00

-0.00

-0.00

-0.00

-O.O0

-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

7-282



05-15481-1

TABL E 7-XXXI COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - L[FTOFF THROUGH PARKING ORBIT
(99-OEGREES LAUNCH AZIMUTH)
[CONTINUED|

TIME FROM
LIFTOFF

(SEC}
8200.000
8300, 000
8400.00G
8500.000
8600. O0 0
8700,000
8PO0, 000
8900,000
gO00,O00
9100.000
9200.000
9300.000
9400. 000
95C0.000
9600.000
9700.000
9800,000
0900.000

I0000.000

10100.000

10200,000
10300. 000
10400.000

10500. 000
10600.000

10700. O0 0

10800. O0 0

10900.000

11000. 000

11100.000

I1200.000

11300,000

11400. O0 0

11500.000

11600.000

I1700.000
11800o000

11900.000

12000,000

12100.000

COMMANDED
PITCH
(DEG)
93.35
86,56
79.76
72,q7
66,18
5g.3g

52,59
45,80
39,01
32,22
25,42
18.63
11.84

5.05
-1.74

-8.53
-15.31
-22.10
-28,89
-35.67

-42.46

-49.24

-56.03
-62.81
-69.59
-76.38
-83.16
-89.95
-96.73

-103.52

-110,30

-I17.09

-123.88
-130.66

-137,45
-144.24

-151.04

-157.83
-164.62
-171.41

ACTUAL COMMAkOEO ACTUAL

PITCH YAW YAW

[DEGI IDEG) IDEG)

g3.35 0.13 0.13

86,56 0.13 O. 13
79.76 0,12 0.12
72,q7 O. 12 0.12
66.18 O. 12 O. 12
50.39 0.11 0.11

52.50 0.11 0.II

45.80 O. I0 0. I0
39,01 O, I0 O.lO

32,22 O. C9 O. Og
25,42 0,C8 0,08
18.63 O. C8 0.08
11.84 O. 07 O. 07

5.05 _ 0.06 0.06
-1.74 0.C5 0.05
-8.5.3 O. 05 0,05

-15.31 O. 04 O. 04

-22. i0 O. 04 0.04

-28.89 0.03 0.03

-35.67 0.02 0.02
-42.46 O. C2 O. 02

-49.24 O. 01 0.01

-56.03 O. Ol 0.01

-62.81 O. C1 0.01
-69.59 O- 00 O. 00

-76.38 -0. CO -0.00

-83.16 -0.01 -0.01

-89.95 -0.01 -0.01

-g6.73 -0. C2 -0.02
-103.52 -0. C2 -0.02

-110.30 -0.03 -0.03

-117.09 -0, 03 -0,03
-123.88 -0.04 -0.04

-130.66 -0.C4 -0.0_

-137.45 -0.05 -0.05
-144.24 -0.C5 -0.05
-151.04 -0.06 -0.06

-157.83 -0.C7 -0.07
-164.62 -0.07 -0.07
-171.41 -0, C8 -.0.08

COMMANDE

ROLL

[DEG)

-0.00

-O.OO

-0.00

-0.03

-O.OO

-0.00
-0.00
-0.00
-O.O0
-0.00

-9.00
-0.00

-0.00
-0.00

-0.00
-0°03
-3.0_

-0.00

-0.33
-0.03
-0.0O

-3.00
-0.00

-0.03
-3.00
-0.00

-0.0:3

-0.00

-0.03

-3.00
-0.00
-O.OO

-0.00

-0.03
-0.00
-0.00

-0.00

-0.00

-3.00

-0.0_

ACTUAL

ROLL

(DEGI

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00
-0,00
-0,00
-0.00
-0.00

• -0.00
-0.00

-0.00

-0.00
-0.00
-0.00
-0.00

-0.00

-0.00
A _A--U, UU

-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 7-XXXI COMHANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(9g-DEGREES LAUNCH AZINUTH|
(CnNTINUED)

TIME FROM
L [ FTO FF

(SEC;
12200,000
12300. 000
12400,000
12500.000
12600.000
12700,000
12800, 000
12900,000
13000. 000
13100.000

13200. 000

13300.0C0
13400.000

13500, 000

3600.000

3700,000
13800.000
13900.000
14000, 000
14100, 000

14200. 000

14300.000

14400.000

I_500,000

14600, 000
14700. 000

14800.000

14900, 000

15000.000

15100.000

15200. OOO
15300. 000

15400.0C0

15500. 000

15600. 000
15700. 000

15800.000

15900.0C0

16000, 000

"6100,000

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED

PITCH PITCH YAW YAW ROLL

(DEGI (OEG) (DEGI (DEG) (OEG)
-178.20 -178.20 -O, Og -0.09 -3.00

175.00 175.00 -O. Cg -O. Oq -3.00
168.21 168.21 -0.10 -0.10 -0.00

161.42 161,42 -0.11 -0.11 -O.O0
154.63 154.63 -0. II -0. II -0.00

147.84 147.84 -0.12 -0.12 -0.00

141.05 141,05 -0.12 -0.12 -0.00

134,26 134o26 -0.12 -0,12 -0.00

127,47 127.47 -0, 12 -0.12 -0.00

120,68 120'68 -0.12 -0.12 -0.00

113,89 113.89 -0.12 -0.12 -0.00
I07,11 107.11 -0.12 • -0.12 -3.00
100.32 100.32 -O,11 -O. ll -O.On

93,53 _3,53 -0.11 -0. II -3.0_

86,75 86.75 -0.10 -0.10 -0.00

79.96 79.96 -O.C_ -0,09 -O,O0

73.18 73.18 -0, C8 -0.08 -0.00

66,39 66,39 -0.06 -0,06 -3,00

59.61 59.61 -0. C5 -0.05 -3.00
52.82 52.82 -0.03 -0.03 -0.00

46,04 46.04 -0.C2 -0.02 -0,00

3g,25 39.25 0.00 0.00 -3.30
32,47 32.67 0. C2 0.02 -0.00

25.68 25.68 0.04 0.04 -0.00

18,90 18.90 0.06 0.06 -0,03

12.12 12.12 O.C_ O. Oq -0.00
5.36 5.36 0, ii 0.ii -0.03

-1.44 -I.66 0.13 0.13 -3.03

-8.22 -8.22 0,15 0.15 -3.03
-15.00 -15.00 0.16 0,16 -O.O0

-21.78 -21.78 0,18 0.18 -0.00

-28.56 -28.56 0.20 0,20 -3.00

-3_.34 -35,34 0.21 0,21 -0.00

-42.12 -42.12 0.22 0.22 -0,00

-48.89 -_8.89 0.23 0,23 -3.00

-55,67 -55.67 0.24 0.24 -0.33

-62,44 -62.64 0,24 0,2_ -0.00

-69,22 -69.22 0.26 0,2_ -0.00
-76.00 -76.00 0.23 0.23 -0.03

-82.77 -82.77 0,23 0,2_ -0.03

ACT U At

ROLL

[PEG;

-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. OlO

-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

-O. OO

-0.00

-0.00

-0.00

-0.00

-0.00
-0.00

-0.00
-0.00
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TABL E

TIME FROM

t IFTOFF
[S£C)

16200. 000

L6300. 000

16400.000

L6500. 000
16550.000

7-XXXI COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - LIFTOFF THROUGH PARKING ORBIT

199-DEGREES LAUNCH AZIMUTH)
(CONTINUED|

COMMANDED

PITCH

(DEGI

-89.55

-96.33

-I03,10

-I09.88

-I13.27

ACTUAL COMMANDED ACTUAL

PITCH YAW YAW

(DEG) IDEGI {DEG)

-89.55 0.22 0,22
-g6.3_ 0.20 0,20

-I0_.I0 0.I_ O, lq

-109.88 0.17 0,17

-I13.2T 0.16 0,16

COMMANDED

RILL

(_EG}

-0o00

-9.00

-0.00

-O.OO

-7.09

ACTUAL

ROLL

(DEG)

-0.00

-O.O0

-0.00

-0.00

-0,00

7-285
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TABL E 7-XXXlI MACH NUMBER,, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACKt aND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORB|T (g9-DEGREES LAUNCH AZIMUT'-II

TIME FROM

[ IFTOFF

($ECI

O.OCO

5.000

I0.000

12. 000

15.000

20.000
25,000
30.00C
35.000
40. 000

45.000

50.000
55.000
60,000
65. OCO

70. 000
75.000
80.000
82. 250
85.00C
90. OOO
95.000

I00.000

105.000
II0.000

115.000

120.000

125.000

130.000

135,000
140.000
145. O0 0

147.32g

150.00C
155.000
159. 329
159. 329
159.459

160.000

163,759

MACH
NUMBER

O.O0
0.03
0.06
0.08
0.10
0.15
0.20
0.25
0.32

0.39
0.47
0,57
0.68

0,80
0.94
I.II

1.30

1,53
1.64

1,78
2,05
2.30
2.55

2.83
3.14
3.46

3 =79
4,14
4.50
4.88
5.31
5.87
6.19
6,51
7,18
7.86
7.86
7,87
7.89

8.05

RELATIVE FLIGHT-
PATH ANGLE

(DEGREES)
O. 000

89. 830

89.7q4

89.777
89. 750
89. 644

88,609

87.113
85.145
82.764
79,981
76. 862
73.488
69. 942
66.303
62.657
59.070
55.598
54. 086
52.285
49. 157

46.225
43.485
40. 909
38.484
36.286

34.299
32.488
30. 837

29,331
27.963
26.720
26.182

25.59_
24.555
23. 754
_3.754
23. 730

23.631
22.945

ANGLE OF

ATTACK
(DEGR E ES )

0.00

0.03

0.09

0, II

0.25

0.43

0.29

O.Iq
0.06

0.08
0.12
0.14
0.14

0.12
0,11
0,12
0.15

0.17

0.17
0.13

0.17

0,12
0.06

0.3q
0.41

0.19

O.11

0.12
0.13

0.14

0.15
0.17

0.17

0.18
0.14

0.74

0.7_
0.77
0.91

2.00

NORMAL

FORCE ANGLE

(DEGR EFS |

O.
Ag.

gO.

qO.

P9.
93.

96.

102.

140.

-] 27.
-I 14.

-llO.

-1 lO.

-114.

-116.

-I 14.

-114.

-113.

-1_3.
-112.
-lit.

-116.
-I 54.

gR.

gO.

109.
i26.
127.
126.
125.
123.

122.

121.

121.

134.

-98.

-9_.

-98.

-97.

--04.
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OS--15481-I

TABLE 7-XX X I I MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE- LIFTOFF THROUGH
PARKING ORBIT (9g-OEGREE$ LAUNCH AZIMUTH)
(CONT[NUEOI

trINE FROM
L ] F TO FF

(SEC)
165.000

165.859
170.000
175,000
180. 000
185,000
189.559
190.000

194,559

195.000

200. 000
205. 000
21 O, 000
215. O0 C

220. 000
225. OC 0
230. 000
235. 000
240.000
245.000
250.000
255.000
260.000
265.000
270.000
275=00 r
280.000
285.000
290= 000
295.00C
300. 000
305.000
310,000
315.000
320.000
325.000
330. 000
335.0O0

340.000
345.000

MACH
NUMBER

8.13
8.18
8.46
8.80
9.14

9,23
9.22
9,20
9.03
9.01

8.86
8.60
8.37
8.15
7.76
7.45

7.16

6.70
6.35
6.07
5.85
5.67
5.53
5.41
5.3t
I¢ "_"J
..r, i_ 4k.

5.16
5.10

5.09
5.08
5.07
5.07

5.08
5.11

5.15
5.19
5.23
5.27
5.31
5.37

RELATIVE FLIGHT- ANGLE OF NORMAL
PATH ANGLE ATTACK FieRCE ANGLE
( DEGREES} (DEGREESI ( DEGREES |

22. 725 2,32 -93.
22. 573 2.50 -93.

21. 852 3.22 -92.
21.000 4.19 -92.
20.170 5.13 -92,
19.363 8.05 -92.
18.647 6.87 -ql.
18. 579 6.95 -ql •
17.885 7.76 -ql,

17.81q 7.84 -ql.

17.084 8.70 -ql.

16.395 L3.49 -91.
15.779 14.01 -ql.

15. 167 16.17 -91.

14.571 14.39 -91.

13. 989 14.57 -91 .

13.621 14.72 -ql.

12.867 14.88 -ql.
12.327 15.03 -91.

II.A02 15.16 -91,

II.290 15.29 -91.

10.793 15.60 -ql.

I0.309 15.50 -_I.

9. 840 15.58 -ql.
9.384 15.66 -ql.

8. 942 i5.72 -91.

8. 514 15.76 -ql.
8.098 15.80 -ql.

7. 696 15.82 -_I.

7.307 15.83 -gl.

6.931 15.82 -91.

-- - 6.568 15.81 -91.

6.217 15.78 -_I.

5.878 15.76 -ql.

5.552 15.70 -ql.

5.238 15.66 -91.
4.935 15.56 -92.
4. 645 15.48 -92.
4.365 . 15.39 -q2,
4.097 15,29 -q2.
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J

TABLE 7-xxxll

05-15_81-1

NACH NUNBERt RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACK, ANO NORMAL
FORCE ANGLE - L|FTOFF THROUGH
PARKING ORBIT (99-OEGREES LAUNCH AZIMUTH|
(CONTINUED)

TIME FROM
L IFTOFF

(SECI
35O. 0OO
355.000
360,,000
365.000
370. 000
375.000
380.000
385.O0O
390.000
395.000
4O0.000
405.000
410.000
415.000
420.000
425.000
k30.000
435.000
437.62 7
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
5O5.O00
510.000
515.000
520.000
525.000
530,000
535. 000

537.424

MACH RELATIVE FLIGHT- ANGLE OF NORMAL
NUMBER PATH ANGLE ATTACK FnRCE ANGLE

(OEGREESI (DEGREES) (OEGREES)
5.43 3.841 15.18 -92.
5.49 3.595 15.06 -92.
5._5 3.360 16.93 -92.
5.62 3.136 14.80 -92.
5.69 2.922 14.65 -92.
5.76 2.719 14.50 -92.
5.83 2.526 14.34 -92.
5.91 2.344 14.17 -92.

5.98 2.171 14.00 -92.
6.06 2.008 13.81 -92.
6.15 1.856 13.63 -92.
6.23 1.712 13.43 -92.
6.32 1.579 13.23 -92.
6.41 1.454 13.02 -92.
6.50 1.340 12.81 -92.
6,60 1.234 12.59 -92.
6.69 1.138 12.37 -92.
6.79 1.051 12.14 -93.
6.85 1.009 12.02 -93.
6,89 0.956 11.92 -93.

6.97 0.849 11.72 -93.
7.06 0.751 11.52 -93.
7.15 0.660 11.31 -9_.
7.24 0.577 11.10 -93.
7.33 0.502 10.89 -93.
7.43 0.434 10.68 -93.

7.53 0.37_ 10.46 -93.
7.63 0.321 10.25 -93.

7.73 0.276 10.03 -93.
7.84 0.239 9.81 -93.
7.95 0.209 9.59 -94.
8.06 0.187 9.37 -94.
8.17 0.173 q.14 -94.
8.29 0.166 8.92 -94.
8.41 0.167 8.69 -94.
8.53 0.175 8.46 -94.
8.66 0.192 8.23 -94.
8.78 0.216 8.00 -94.
8.91 0.247 7.76 -95.

8.98 0.266 7.64 -95.
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D5-15481-I

TABLE 7-xXXll NACH NUNBERt RELATIt/E FLrGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORNAL
FORCE ANGLE- LIFTCFF THROUGH
PARKING ORBIT (99-DEGREES LAUNCH AZI'4OT_41
|CONTINUED)

TIHE FROM
L I FTO FF

ISECI
537.424
537.4A2
540.000
543.142
545. 000
545.74 2
549.54,.2
550. 000
555. 000
560.000

565.000
570. 000
575.000
580.000
585. 000
590. 000
595. 000
600.000
605.000
610.000
615.000
620. 000
625.000
630.000
635.000
640. 000
b45.000
650. 000
655. 000
655. 832

655.832
660.000
670. 000
680. 000
690.000
700.000
710.000
720.000
730.000

739.832

NACH
NUMBER

8.98
8.98
8.98
8.98
8.99
9.00
9.03
9.03
9.07
9.12
9.16
9.21
9.25
9.30
9.34
9.39
9.44
9.49
9.54
9.59
9.64
9.69

9.74
9.79
9.84
9.89
9.95

10.00
10.05
10.06
10.06
10.06
10.06
10.06

lO.OT

10.07
10.07
10.07
10.07
10.08

RELATIVE FLIGHT-
PATH ANGLE
{ DEGREESI

0.266
0.265
0.229
O. 183
0.168
O. 162
O. [33
0. t29
O. 094
O. 062
0.032
0 • 00_

-0.O21
-0. 043
-0. 062
-0. 078
-0.091

-0.102
-0.109

-0.113

-0.114
-0.112

-0.107
-0.098
-0.086

-0. 071
-0. 053
-0.031
-0.005

0.000
0.000
O. 000

-0. 000
-0,000
-0.001
-0.001
-0.001
-0.001
-0.001
- O. 002

7-289

ANGLE OF
ATTACK

(OEGREE_!
7.66
7.63
7.59
7.70
7.80
7.64
7.34

7.34
7.22

7.04

6.86
6.64
6.54
6.42
6.31
6.22
6.12
6.04
5.96
5.98
5.81

5.74
5.68
5.63
5.58

5.55
5.28
5.97
6.00
5.91

2.12
1.18

1.20
1,22
1.23
1,25
1.26
1.2_
1.30

NORMAL
FORCE ANGLE

( OEGR E FS )
-q5.
-95.
-95.
-9¢,.
-95.
-95 .
-95.

-95 •
-9S.
-95.

-96.
-96.
-96.
-9b.
-97.
-97.

.97.
-97.
-97.
-g7.
-97.

-97.
-97.
-97.
-97.

_ 7r O

-97.
-96.
-97.
-97 .

-101 .
-I 24.

180.
180.
180.
180.

180.
180.

180.
180.



I

05-1_81-1

TABLE 7-XXXll MACH NI_IBER, RELATIVE FLIgHT-PATH
ANGLE, ANGLE OF ATTACKt ANO NORMAL
FORCE ANGLE - LIFTOFF THRnUGH
PARKING ORBIT (¢Ft-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
L I FTO FF

(SEC}
740. 000
750.000
760.000
770. 000
780. 000
790. O0 0

BOO, O0 0
qO0.O00

1000. 000

II00.000

1200. OOO
1300. 000
1400.000
1500.000
1600, 000

1700. 000
1800.000
1900.OOO
2000.000
2100.000
2200.000
2300.000
2400. OOO

2500.000
2600.000

2700. 000
2800. 000
2900.000
3000. O00
3100.000
3200. 000
3300. 000
3400. O00
35O0.0O0
3600.000
37O0.000
3800, 000
3900.000
4000, O0 0
4100,000

NACH
NUHBER

10.08
10,08
I0,08
10,08
10.08
10.08
10.09

10,11

10,12

10.14

lO,tfl

I0.17

I0,17

lO,IB

10.18
10.17
10.16
10.15

10,14

10,12

10.11

10.09
10.07
10.06
10.05
10.0_
10.03
10.02
10.02
10.02
10.01
10.01
10.01
10.01
10.01
I0,01

10.00
10.00

9.99
9.98

RELATIVE FLIGHT- ANGLE OF NORMAL
PATH ANGLE ATTACK FORCE ANGLE
(DEGREES) (DEGREES) ( OEGREES )

-0.002 1,30 180.

-0.002 1,31 180.
-0.002 1,33 180.
-0.002 1.34 180.
-0.002 1.36 180.
-0.003 1.37 180.

-0.003 1.39 180.

-0.005 I. 52 l_O.
-0.007 1.63 I_0.

-0.009 l. 72 LFIO.
-0.011 1.79 180.
-0.013 1.83 IRO.
-0.014 1.85 180.
-0.016 1.83 180.
-0.016 1.80 1_0.
-0.014 1.73 180.

-0.013 1.65 t80.
-0.011 1.56 1_0.
-0. OOfl 1.40 180.
-0.005 1.25 180.
-O. 001 1 • 0 fl 1RO.

0.006 O.qO 1 80.
O. 009 O. 70 180.

0,014 0.49 180.
O. 019 0.28 180.
O. 02_ O: 06 L79.

0.030 0.16 Oo
0.035 0.38 O.

0.040 0.59 O.
0.064 0.79 O.
0.067 0.99 O.
0.049 l.lb O.
0,051 1.33 o.
0,051 1,67 O.
0.051 20.06 86.
0.050 20.07 85.
O. 048 20.08 8_ .
O. 065 20.08 85 .
O. 061 20.08 85 .
0.030 20.08 _5.

7-290



05-15_BI-I

TABLE 7-XXXll NACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE. ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE- LEFTOFF THROUGH
PARKING ORBIT {gq-OEGREES LAUNCH AZIqUTH)
( CONT |NUEO}

TIME FROM
L [ FTO FF

(SEC}
4200. O0 0
4300.000
4400.000
4,500.000
4600.000
4700. 000
4800.000
4900.000
5000.000
5100.000
5200.000
5300.000
5400.000
5500. 000
5600.000
5700. 000
5800.000
5900. 000
6000.000
6100.000
6200. 000
6300. OOC
6400. CO0
6500.000
6600.000

6800.000
6900.000
7000.000
7100.000
720O. O0 0
7300. 000
7400.000
7500. 000
7600.000
7700. 000
7800.000
7900.000
8000. 000
8100. O0 0

MACH
NUN _ ER

9.97
9.95
9.94
9.92
9,ql
9.89
9,88
9.87
9.86
9.85
9.86
9.86
9.84
9.85
9.86
9.87
9.88
9.aO
9.92

9.93
9.95
9,97

9.98

I0.00
I0.01
1/_ fbl
&re _/6

10.02
10.02
10.02
10.01
10.01
10.00

9.99
9.98

9.96
9.95
9.94
9.q3
9.92
9.92

RELATIVE FLIGHT-
P ATH A.NGLE
{ DEGREES|

Oo 933
O. 029
O. 024
0.019
0.015
0.010
O. 006
O. 003

- O. 001
-0. 004
-0. 007
-0. 009
-0.011
-0.013
-0.015
-0.016
-0.018
-0.019

-0.020
-0.021
-0.022
-0.023
-0.026
-0.024
-0. 024
--0, t_SA

-0. 023
-0.021
-0.019

-0.017

-0.014

-0.010
-0. 005
-0.001

0.005
0.011

0.016

0.022
O. 02 B
0.034

ANGLE OF
ATTACK

(DEGREES)
_0.08
20.08
20.07
20.06
20.05
20.06
20.03
20.02
?0.01
20.01
20.00
20.00
20.00
20.00
20,01
20.01
20.02

1.09
1.25
1.41
1.56
1.65
1.76
1.80
1.86
1.85

1.83
1.79
1.73
1.64
1.52
1.39
1.26
1.06
0.88
0.68
0.47
0.26
0.06

0.18

NORMAL
FORCE ANGLE

( OE¢,REES I
85.

85.
86.
86.
86.
87.
87,
BR.
88.
89.
o0.

90.
91.
91.
92.

q_j.

-I_0.

180.
180.
180.
180.
180.

1 RO.
11_0.
!_0.
180.
180.
180.
180.
I_0.

180.
180.
180.
180.
180.
1 80.
180.
178.

O.
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D5-15481-1

TABLE 7-XX X I ! MACH NUMBER, RELATIVE FL|GHT-PATH
ANGLE, ANGLE OF ATTACKt ANO NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT I99-OEGREES LAUNCH AZIMUTH}
(CONTINUED)

TIME FROM
LIFTOFF

( SEC }
8200.000
8300. O0 0
8400. 000
8500.000
8600;000
8700. 000
B800. 000
8900.000
9000.000

9100.000
9200,000

q300, 000
9400, O0 0
9500.000
9600.000

9700.000
9800.000
9900. 000

10000. 000
10100.000
10200.000
1O300.000
10400.000
10500.000
10600, 000

!n'eO0. n_v i iw i_, iJ

lOBO0. 000
10900.000
11000.000
I1I00.000

I1200.000

11300. 000

11400.000

I1500. 000

11600.0O0

I1700.0O0
I1800.000

11900.000

120O0. 000
100.000

MACH
NUMBER

9.91
9.91
9.91
9,90
9.90
9.90
9,90
9.90
9.90
9.89
9.88
9.88
9.87
9.85

9.84
9,83
qo_L
9,80
9.78
9.77

9.76
9,75
9,74
9.74
9.74

9L

9.75
9.T6
9.77
9.79
9.B0
9.82

9.84

9.86
9.88
9.89
9.90
9.92
9.92

9.93

RELATIVE FLIGHT-
PATH ANGLE
(DEGREES)

O. 039
0 o 043
O. 047
0.050
O. 052
0.053
0.054

O. 053
0.051
O. 04q
0.045
0,041

0.037
0.032
0.027
0,022
0.017
0.012
O. 007
0,002

-0.002
-O.OOS
-O.OOq
-0.012
-0,014

_0,016

-0.018
-0.020
-0.021
-0.022
-0.024
-0,024
-0,025
-0. 026
-0.026
-0.027
- O, 027
-0,026
-0.025
-0.024

ANGLE OF
ATTACK

(DEGREES1
0.40
0,6L
0.81
1,00
1.18
1.34

1,48
1,60
1,70
1,78
1.83
1.85
1.85
1.82
1.76

1,69
1.58
1.46
1.31

1.15

0.97.
0.78
0.57

0.36
0.14
e_ t_a

0,30
0.51
0.72
0.91
t.tO
1.27
1.42

1,55

1.66
1.74
1,80
1.84

1,85
1.83

NORMAL
FORCE ANGLE

( DEGREES I
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
Oo
O.
O.
O.
O.
0.
O.
O.
O.

--0 •

=179.

-1RO.
-1 80.
-leO.
-180.
-180.
-1_RO.
-1RO.
-180.
-180.
-180.
-180.
-180.

-180.
-lflO.
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o5-15401-1

TABL E 7-XXX! ! MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THRC_JGH
PARKING ORBIT Iq_-DEGREES LAUNCH AZI'qUTH)
(CONTINUED)

TIME FROM
L IFTOFF

( $EC1
12200,000
12300, 000
12400, O0 0
12500,000
12600,000
12700,000
12B00,000
12900,000
13000.000

13100,000

13200,000
13300,000
13400,000
135000000
13600,000
13700,000
13800.000
13qO0, OOO
14000. O0 0
14100,000
14200,000
14300,000
14400, 000
14500. (300
14600,000
14700, 000
14800.000
14900,000
15000°000
15100.000

15200,000
15300.000
15400.000
15500,000
15600,1300
15TOO,OCO
15800.000
15900.000
16000,000
16100.000

MACH
NUM 8 ER

9.93
9.93
9.92
9.92
9.gl
9.90
9.B8
9.87
9,86
9,85
9.B4
q,83
9.B2
9.B2
9,81
9.81
9,81
9,81
9.80
9,80
9.80
9,80
9. T9
9.'78
9,78
9_.77
9,75
9.74

q.T3
q.T1

9.70
9,69
9.68
9,66
9.66
9,65
9.65
9.65
9.65
9.66

RELATIVE FLIGHT- ANGLE OF NORMAL
PATH ANGLE ATTACK FORCE ANGLE
(DEGREES| (DEGREESI ( DEGREES |

-0.022 1,79 -l_O,
-0. 020 1•73 -1 _0.

-0.017 1.63 -180.
-0.013 1.52 -180.
-0.009 1.38 -180.
-0.004 1.23 180.

0.001 1.06 I_-0.

O. OOT 0.87 180.
0,013 0.67 180.
O, 019 0.46 In'.

0,025 0.25 1 80,
0,031 0.03 176.

0.037 0.19 O.
0.042 0.41 O.
0.067 0.62 O.
O, 051 0.82 0.
O. 053 1.01 -0.
0,055 1.19 -0.

0,056 1.35 -0.
O. 056 1 • 49 -0.
O. 055 1.61 -0.
0.053 1.71 -0.

0,050 1.78 -0.
O. 047 1 • 83 -0 •
0.042 1.8_ -0.
0.038 1.85 -0.
0.032 1.82 -0.
0.027 1.77 -0.
0.021 1.69 -0.
0.015 1.58 -0.
0.010 1.46 -0.

0.005 1.31 -0.

-0.000 1.15 -0.

-0. 005 O. 9T -0 •
-0.009 0.78 -0.
-0.013 0.57 -0.
-0.016 0.36 -0.
-0.018 O. 14 -0.
-0.021 0.08 -170.

-0.023 0.30 -180.
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O5°15_81-1

TA 6L E 7-xXxlI MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LtFTOFF THROUGH
PARKING ORBIT Igq-OEGREES LAUNCH AZI_UTHt
[CONTtNUEDt

TIME FROM MACH FLELATIVE FLIGHT- ANGLE OF NORMAL
L IFTOFF NUMRER PATH ANGLE ATTACK Fr)RCE ANGLE

I SECt I DEGREES I ( DEGREESI ( OEGR EES I
16200.000 9.67 -0. 024 0.51 -1 _lO.
16 300. O0 0 9,, 69 -0. 026 O. 72 - I qO.
16600.000 9. TO -0.027 O. 91 -180.
16500.000 9.72 -0.02R 1.10 -180.
16550. IX)0 9.73 -0.028 1 • 1 8 -180.
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TABLE 7-XXXllI DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, ANO AERODYNAMIC HEATIN3
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (qg-DEGREES LAUNCH AZIMUTH)

TIME FROM
L IFTOFF

(SEC)
O. 000
5. 000

I0.000

12,000
15.000
20.000
25.000
30.000

35.00C
40.000
45.000
50,000
55.000
60.000
65,0O0
70.000
75.000

80,000
82.250
85. 000
90.0C0
95.000

100o000
105.000
110.000
115e000
120, "" "I.P_ V

125,000
130. 000
135,.000
140. 000

145.000
167.32 9
150.000
155.000
159,329
159,329
159.459
160.000

163.759

DYNAN IC
PRESSURE

(LBSt(FT)SO)
0.0
1.3
6.0
9.1

15.3
30.5
52.8
83.7

124.1
174.5

234.9

304.2
380.4
460.3
538.9
609.0
663.9

696.6

700.2
692.9
643.2
552.0
456.4

369.0
293.5
227.9
,"W% "_
JL I I- .,_

127.6
92.9
66.9
48.0

34.8
29.9
24.3
16.0
10.8
lO.B
10.6

9.9
6.1

OYNARIC PRESSURE
TIRES ALPHA

(LBS*DEGI(FT)SO)
O.
O.
1.
1.
4.

13.
15.
16.

7.
13.
27.
42.
53.
54.
57.
75.
98.

116.
121.
123.
107.
64.
25.

146.
120.

44.
!9.
15.
12.

9.
7.
6.
5.
4,
2,
8.
8.
8.
9.

12.

AERODYNAMIC
HEATING INDICATOR

( FT$LBS/RAD*( FT |SO)
O.
O.

61 O.

1 3c_8.
38t5.

16127.

39880.

95015.
2009#4.
388632.
70068R.

1192237.
1930859.
2996395.
646z_521.

64142_8.
8892696.

119205_3.
13453623.
154_8616.
19305850.
23208774.

26907_09.

30316023.

33393182.
36100803.

3R6_7!57-
40326760.
41885637.

43135346.

44126199.
6491 2006.
_5222113.
_5531988.
45986696.

46264555.
66266_55.
46271565.
66299638.
46_69635.
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05-15481-1

TABLE 7-XXXlll DYNAMIC PRESSURE, DYNAMIC PRESSURE
TfMES ALPHa. AND AERODYNaHIC HEATING
INDICATOR - L|FTOFF THROUGH PARKING
ORBIT i99-OEGREES LAUNCH AZIMUTH|
(CONTINUED)

TIME FROM
L [FTOFF

(SEC)
165. 000
165.859
170.000
175.000
180.000
185.000
189,55q
190.000
196, SSqJ
195.00(]
200.00Q
205.000
210.000
215. 000
220.000
225,000
230.000
235,000
260, 000
265,000
250.000
255.000
260,000
265,000
270.000
Z fS. _OU
290.000
285.000
290. 000
295. 000
300.000
305. 000
310.000
315.000
320. 000
325.000
330. OO0
335.000
340,000
345. OO0

DYNAM IC
PRESSURE

ILBS/IFT )SO|
5.2
4.7
2.7
1.6
0,7
0.3
0.2
0.2
O.t
0.1
0.0
O.O
0.0
0.0
O.O
O.O
0.0
0,0
O.O
O.O
O.O
O.O
0.0
O.O
0.0
0.0
O.O
O.O
O.O
0.0
0.0
0.0 +_
O.O
O.O
O.O
O.O
0.0
O.O
0.0
0.0

DYNAMIC PRESSURE
TIMES aLPHA

(LBS'_DEG/IFT) SO}
12.
12.

c).
6.
6.
2.
1.
1,
t.
1.
O.
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
0.
O.
O.

AERODYNAMIC
HEATINg INDICATOR

( FT*LBS/RAD*( FT )SO!
466856.56.
6650726.9.
/*6586896..
¢6637687,

_.6664746.
6.66TB235.
6.6686386,
6.66B4787.
6668 77S 7.
66687c_6.
666895?6.
tt6690664.
_66909_I,

#669128 T.
/.66q 16.73.
6'6691592.

/.66q1671.
_6691725.
/*6691762,

6.6691 70 I.

_6691813.
/,6691830.
6.66ql 84 5,
¢6691857.
66691867.
_.669!877:

/*6691886.

e_6691 892.

_669189q.

/.66q 1905.
_6691910.

%569191 5.

46691920.

_6691925,

/*66glg30.

%66g1935.
46691940,
_66ql c_tSo
;6691950.
/*._69195 _,

• +
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TABLE "P.,-XXx I [ [ DYNAMIC PRESSURE, OYNANIC PRESSURE
TIMES ALPHA, ANO AERODYNAMIC HEATING
INDICATC)R - L|FTOFF THROUGH PARKING
ORBIT (99-DEGREES LAUNCH AZIMUTH)
¢ CONTINUED!

TIME FROM
L|FTOFF

(SECI
350.000
355. 000
360. 000
365.00C
370.000

375. 000

3BO. O00

385. 000
390. O0 0
395. 000
400. OOO
405. O0 C
410. OCO
415.000
420.000

425.00C

430. 000
435.00O
437.62 7
440° 000
445.000
450.000
455. 000
460.000

465.00C
4TO.O00
4Tq. O00
480.000
48'J. OOC

400. 000
495.00©
500. 000
505.000

510.000
515.000
520.000
525. 000
530.000
535.000

537.424

DYNAM IC
PRESSURE:

(LBS/IFT IS(;;))
0.0
0.0
0.0
D.O
0.0
0.0
O.O
0,0
0,0
0.0
0.0
0.0
0.0
D.O
0.0
0,0
0.0
0,0
D.O
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
O.D
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0,0
0,0
0.0
0,0
O,D

OYNAIq| C PRESSURE
TIMES ALPHA

(LBS*I)EG/(FT) SO)
O,
O°
O,
O,
O,
O,
Oo
O,
O°
D,
O,
O,
O,
O,
O,
O,
O.
Oo
O,
0,
O,
O,
O,
O.
O,
O,
O,
O,
O,
O,
O.
O,
O°
O.
O,
O,
O.
O,
O,
O,

AERODYNAMIC

HEATING INO ICATFIR

(FT*LBSIRAD*(FT) SO l

%5691960,
45691965.

46691970.
%6691975.

_6691980.
%6691985.
45691990.

4669199_.
46692000.
46692005.
%b69201D.
46692015.
_6692020.
%6692D25.
%6692030°
46692035.

46692042.
6.6692050.
%5692054.
%6692"057.
&6692065,

46692072.
_6692D80.
4.6692087,
46692095.

"y' r.._ 1.3 7 f j._L,

%6692110.

46692120,
66692130.
_6692140.
466921SD.
_6692 16D,
6,6692170.
%6692183.

6.6692195.
#_602208.
46692220.
%6692233.

46692268°
6.6692255.



•ABLE 7-XXX !!! OYNANIC PRESSIJ_Et OYNANIC PRESSURE
TINES ALPHA, ANO AERODYNANIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORB]T (9EkOEGREES LAUNCH &ZINUTH|
(CONTINUED)

• IRE FRON
LIFTOFF

ISEC !
537°424
53"7.442
540.000
543. 142

545, O00
545,742
549 • 54 2
5500OO0

• 555, OOC
560,000
565. 000
570,000
575.000

580,, O00
585. OOC
5qO, OO0
5q5o OOO
600. O00
6O5,O00
610o000
615.000
620. 000
625. O00
61J0. 000
635.000

640. 000
645. 000
650.000
655.000
655.8_2
655,832
660.0O0
670.000

' 6_0.000
690. 000
7OO. 00O
710.000
720,000
730.000
739.832

OYNAN IC
PRESSURE

(LRSI(FT)SO I
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
0,0
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
0,0
O,O
O,O
0,0
0,0
0.0
0,0
0,0
0,0
0o0
O,O
O,O
0,0

DYNAHIC PRESSURE
TIMES ALPHA

(LBS*DEGtl FTISOI
Oo
Oo
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
Oo
O.
Oo
O.
Oo
O.
O.
Oo
O.
O.
Do
Do
O.
O.
Oo
O.
Oo
O°
O.
Oo
O.
O°
O°
O°
O°
O.
O°
O.

AEROOYNANIC
HEATING INDICATOR

I FT*LBS/RAD*i FT)SOI
_6692255,
46692255°
46692263°
tt6692272,
66692277,
_6692279,
46692290.
46692291,
46692306,
4669? 321.
_6692336.
_669235t,
46692366°
46692387,
46692 39c_,
_6692417.

6.6692434.
_6692452.
46692469.
46692687.
tt6692506,
46692522.
46692542,
46692562,
4.66q25_J 2o
_t U g '7 /... U'U ¢. e

_6692622,
46692662,
¢.669266 2,
4.6692665,
_6692665.
66692665,
46692665.
6.6692665.
46692665.
46692665,
46692665.
_6692665.
46692665.
6,6692665.
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05-15481-I

TAKE 7-XXXII! DYNAMIC PRESSURE, DYNANIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR- L|FTOFF THROUGH PARKING
ORBIT (99-DEGREES LAUNCH AlIMUTH|
(CONTINUEDI

T|ME FROM
L I FTO FF

(SEC)
740.000
750.000 .
760.000
770.000
780. 000
790,000
800.000
9000000

I000.000

l 100. O0 0
1200,000
1300.000
1400,. O0 0
1500,,000
1600..000
1700, O0 0
1800.000
19000000
2000.000
2I00. O0 0
2200,000
2300.000
2_.00. 000
2500.000
2600,000
2700.000
2800.000
2900.04)0
3000.000
3100. O_DO
3200.000
3_00o000
3400. 000
3500. 000
3600.000
3700°000
3800.000
3900.000
40O0.000
4100.000

DYNAM IC
PRESSURE

(L8S/(FT ISO)
O.O
O.0
0.O
0.O
0.0
0,0
0.0
0.0
O.0
0.0
0.0
0,0
0.0
0.0
O,0
O.O
0.O
0.0
0,0
0.0
0.0
0.O
O.0
0.0
O.O
0.O
0.0
0.O
O.O
0.O
0.0
O,O ....
O.O
0.O
O.0
0.0
0.O
0.0
O.0
O.0

DYNAMIC
TIMES

(LBSeOEG/(

PRESSU_
ALPHA

FT|SOI
O.
Oo
Oo
O.
O.
O.
O.
O.
O.
O.
Oo
O.
O.
O°
O°
Oo
O°
O.
O.
O.
O.
O.
O°
O.
O.
O;
O.
O.
O.
O.
O.
O.
Oo
O.
O.
O°
O.
O.
O.
Oo

AER130YNAMIC
HEATING INDICATOR

( FT*LBS/RAD_,( FT IS0 I
6.6692665,
46692665°
6'6692665.
¢6672665,
_6692665.
¢6692665.
¢6692665.
¢6692665,
46692 665,
6'669266_°
¢6692665.
¢6692665.
4_6o2665.
_6692665.
4669 2 66 9.
66692665.
_66q2665.
_6692665o
_6692665°
I_6692665.
_6692665.
46692665,
46692665.
4'66926650
4'6692665,
_6692665.
q6692665.
46692665°
46692665o
4"6692665.
_6692665.
4'669266_.

6.6692665,
6,6692665,
6,669_665.
_6692665,
4"6692665°
4"669266 5.
46692665°
6'669266 5,
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D5-15_81--1

TABLE ?-XgXIII DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING

INDICATOR - LIFTOFF THROUGH PARKING

ORBIT (99-DEGREES LAUNCH AZIMUTHI

(CONTINUED)

TIME FROM

LIFTDFF
(SECI

4200, 000

4300. 000

4600, 000

4500. 000

6600. 000
4700, 00 0

4800. 000
6900. O0 0
5OOO,O00

51 DO. O00

5200.000

5300,.000

5400, DO0

5500. OO(_

5600,000

5700.000

800. O0 0

5gO0. OOO
6000. DO0

6100. 000

6200.000
6300.000
6400. 000
6500. OOO
6600. 000

6700. O0 0

6800. 000

6900. 000

7000. 000

7100.000

7200.000
7300. OCO
7400. 000

7500. 000

7600. 000

7700. GO0

7800. 000

7900.. 000

8000, O0 0

OlO0. 000

DYNAM IC

PRESSURE
(LBSIIFT)SOl

O.O

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

0.0

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

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

O.O

0.0

0.0

0.0

DYNAMIC
TIMES

(LBSeDEG/(

PRFSSURE

AL PH

FT)SO)

O,

O,

O,

O,

O,

O,

O,

O,

O,

O.

O,

O,

O,

O,

O,

O,

O,
O,

O,

O,

O,

O,

O,

O,

O,

O,

O,

O,

O,

O,

O,

O,

o,

O,

O,

O,
O,

O,

O,

O,

AERODYNAMIC

HEATING INDICATOR

I FT*LBS/R AD*( FT )SOt

6669?665.
66692665.
66697665.

66692 66 5.
66692665.
666_2665.
46697665.

66697665.
66697-665.

666q2665.
_66;Z665.
66697665.
66692665.
_6692665.
4669?665.
66697665,,
_6692665.
46692665.
_66_7665.

46607665.
666;7665.
666q2 665.
_6697665.

466q ? 665.
666:.32665.
46692665.

_-6692665.
466c_> 665.
46692665.
46692665.
66632665.
4669?665.
46697665.
46692665.
66692665.

66692665.
66692665.
66692665.
65692665.
65697665.
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O5-15681 - 1

7"NANIC PRESSURE, OYNANIC PRESSURE
NES ALPHA, AND AERODYNAMIC HEATING
D[CATOR - LIFTOFF THROUGH PARKING
BIT (qg-DEGREES LAUNCH AZIMUTH)
ONTINUEDI

TIME F RO/l_
L I¢:rOFF C

fSEc } '.E
8200,000 _SOI
8300. 000 ,0
8_00.000 0
8_00. 000 ,0
8600.000 ,0
8700. 000 .0

8800. 000 .0
8900.000 .0
9000.000 .0

9100.000 .0

9200. 000 .0
930 O. O0 0 .0

940 O. O0 0 .0

9500. O0 0 .0

9600. 000 .0
9700. OOc .0
9800. 000 .0
9900. O0C ).0

10000, 000 ).0
lO100. 000 3.0
10200. 000 0.0

10300. 000 O.O
0400. CO r 0.0

10500. CO0 0.0
I0600. 000 0.0
10700. 000 O. 0
10800.00_ 0.0

10900. 000 0.0

I lO00.000 O.O
I1100. 000 0.0

11200. 000 0.o
I1300. 000 o.0

11400.000 0.0

I1500. COC 0.0
11600. 000 0.0

I1700.00 0 O. 0
I1800. 000 0.0

11900.000 0.0

12000. 000 0.0
12100.000 0.0

0,0

DYNAMIC PRESSURE
TIMES ALPHA

(LBS*DEGI( FTISOI
O.
0.
0.
0.
C.
0.
0.
0.
0.
O.
0.
O.
O.
O.
O.
O.
O.
O.
O.

O°
O.
O.
0.
O.
UI

O.
O.
O.
O.
0.
O.
O°
O.
Oo
O.
O.
O.
0o
O.

AERODYNAMIC
HEATING INDICATOR

( FT*LBS/RAD*( FT I SO)
46692665.
4669_.665.
46692665.
66692665,
4669?665.
66692665,
46692665,
_6697665,
66692665,
66692665.
q.6692665o
66692665,
_.6692 66 5,
46692665.
_669_.665,
66692665,
466O2665,
_6692665,
_6692665,
_6692665,
46692665,
46692665,
¢6692665,
_.$692665,

46692665,
_6692665,
_6692665.

46692665,
_.6692665,
46692665,
_6692665.
%6692665.
46692665,
66692665,
66692665.

q,6692665.

_6692665.

_6692665.
_6692665,
46692665.
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nS-154Bl-I

TABL E 7-XXXllI DYNAMIC PRESSUREt DYNAMIC PRESSURE
TINES AEPHAt AND AERODYNAMIC HEATINg
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (99-DEGREES LAUNCH AZINUTHI
{ CONTINUED)

TIME FROM
L I FTO FF

(SEC)
12200, 000
12300.000
12400. 000
12500° 000
12600. 000
12700, 000

12800. 000

12900° 000
13000. 000

13100.000

13200.000
13300. OCO
13400, 000

13500. 000

13600, 000

13700. 000

13800. 000

13gO0. 000

14000,000

14100°000

I_200,000

14300, 000

14400, OOO
I_500. 000

14600.000

iGTuu, uuu

14800. DO0

14900. OOO

15000°000

15100,O00

15200, 000
15300.000

15400. 000

15500° OOO

15600.000

15TO0. O00

15800,000

15900. 000

16000. 000

L6100.000

DYNAN IC
PRESSURE

(LBS/(FT)SOl
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
0,0
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
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

DYNANIC

TIMES
(LBS*OEG/(

PRESSURE
ALPHA

FTISOI
O.
O.
O,
O.
0.
O,
O.
O.
O.
O,
O,
O.
0.
O.
O.
O.
O.
O.
O.
O°
O.
O.
O.
0,
O.
O,
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O.

AERODYNAMIC

HEATING INDICATOR

|FT_WLBSIRADWW[ FT) S01

_6697_665.

666q2665.

66692665.
46692665.
_.669?665.
¢669P665.

_6692665,
_6692665°
46692665.
_6692665°
466q2665°
4669 .P.665°
_6692665.

_6692665.
46692665.
666q2665.
_6692665.
_6602665.
$6692665.
46602665.
66692665,
466c)2665.
t,6692065.

68692665,
4669?665.

4669266 ._,

_6692665,

46692665.
46692665,
466q2665.

4669P_05,

46692665,

46692665.
666g 2 66 5.

46692665,

66692665.

6669?665.

46692665°

466g _665,

46692665,
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TABLE 7-XXXII I DYNAMIC PRESSURE) DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATIN;
INDICATOR- LIFTOFF THROUGH PARKING
ORBIT |g9-OE_REES LAUNCH AZIMUTH)
I CONTINUED)

TIME FROM
L I FTO FF

(SEE!
16200.000
16300.000
16400. 000
16500.000
16550, 000

OYNAM [C
PRESSURE

| LBS/(FT I SO I
0.0
O.O
O.O
0.0
0.0

DYNAMIC PRESSURE
TIMES ALPHA

| LBS*DEG/I FT |SOt
O.
O.
O.
O,
O.

AERDDYNAMI C

HEATING INDICATOR
IFT*LBS/RAD*{ FT )Sf)I

666926_5.
_.6692665,
466q2665,
4669_.66 5,
I+66q2665,

- 7-303
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TABL E 7-XXXIV NORMAL FORCE, AXIAL FORCE, GEOCENTRIC R_,DILIS,

AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH

PARKING ORBIT (99-DEGREES LAUNCH AZIMUTH!

TIME FROM

L I FTO FF

ISEC)

0.000

5.000

10.000

12. DO0

15.00C

20. 000

25.000

30.000

35.000

40.000

45.000

50.000

55.000

60. 000

65°000

70. 000

75.000

80. 000

82.250

85.000

90.000

95.000

100. 000

I05.000

Ii0.000

115.000

!20.000

i25.0o0

130. 000

135. O0 0

140. O0 0

1.45.000

147. 329

150.000

155.00C

150,329

159.329

159,459

160.000

163. 759

NORMAL AXIAL GEOCENTRIC

FORCE FORCE R ADI US

IP OUNnS ) (POUNDS ) (METE RS )

O. 12697, 6373344.

3, 1305, 6373370.

37. 5946. 6373451,

68. 8992, 6373501.

265. |4743, 6373595 •

90_, 20438, 637381 _.

1060. 18025, 6374106o

109o. 25727, 6374492.

_07, 3635_, 6374979,

936. 51448, 6375577,

1936, 72571. 6376297,

3094. 1033 17, 6377150.

3986. 144 &74, 6378 [46.

4274, 208373. 6379291,

4677, 301247, 6380593,

6010, 415061. 6382053.

7269. 438526, 6383673,

8130. 389653, 6385455.

8384, 366396, 6386312,

8340, 332458, 6387406,

7062, 269893, 6389529,

4245, 208514, 6391829,

16 51. 153919. 6394308,

9563, 112014, 6396968,

7912, 79259, 63 99808.

2895, 54_'84, 640282 T,

1273. 36131, 6406030,

976, 23336, 6409422_,

783, 14883, 6413008.

$19, 9230, 6416794,

489. 5494. 6420789.

389. 2856. 6425006.

348. 1802. 6427050.

293. 879, 6429445,

154, -530, 6434049.

542, -1270, 6438170.

274. 2055, 6438170,

281, 2020. 6438295.

307, 1881, 6438817.

416. II 39. 6442380.

GEOCENTR I C

LATITUDE

I DEGR EE S )

28,447

28.447

28.447

28.447

28.447

28.447

28.447

28.447

28.447

28.447

28.447

28.446

28.646

28.446

28,445

28.444

28.443

28.441

_8.440

28.439

28,436

28,433

28.430

28,426

28.421

28,415

28.408

28°401

?8.392

28.383

28.372

28. ?60

28.353

2 8. 346

28.331

28.317

28.317

28.317

2_,315

28.30.?

7-304



05-15481-I

T,_BL E 7-XXXIV NORMAL FORCE, AXIAL FORCE, GEOCENTRIC R&DTUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORBIT {W-DEGREES LAUNCH AZIMUTH)
(CONT [NUEOI

TIME FROM

L IFTOFF

(SEC)

16fi.000

165.859

170.000

175.00C
180. 000

lqS.00C
189.559
lqO°O00
lq4.55q
IO5.OOC

200,,000

205.00C

210.000

215.000
220.000

225.000
230. 000
235. 000

260.000

265. 000
250.000
255.000

260.000

265.000
270.000
275.000
280.000

285.000

290. 000
295.00 C
300.00 0

305.000

310.00C

315,00C

320. OCO

325. 000
330. 000

335. 000

340. DO0

345. 000

NORMAL

FORCE
(POUNDS )

441.
L,37.
357.

253.

163.
94.
55.
52.
30.
2q.
17.
16.

q.
6.
3.
?.
2.
1.
1,
I.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O,
O.

AXI AL GEOCENTR IC C,EOCENTR 1C

FCIRCE RADI US LATI TUOE

{ POUNDS) (METERS) (DEGR EES )
967. 6463534. 28. 298
862° 6444328 ° 28. 295
691. 6448098. 28. 281

Z43. 6652534. 2_. 264

118, 6456844. 2R. 246
55. 6461030. 2_. 22R

28, 6466741 . 2_. 211
26. 6465094. 28°20q

14, 646869/_ , 28. 192

13, 6469039. 29. lq0
7. 6472868. 28. 170

4. 6476584. 28. 150
2. 6480200. 28. 130

1, 6483721. 28. lOq
I° 6487167. 28.088
I, 6490478. 2 8. 066

O. 6493716. 28.066

O. 6496861 . 7f_. 022

O° 6699q 14. 27.998

O° 6502877. 27.075

O. 6505750. 27.951

O, 6508534. 27.926
O. 6511230. 27.q01
O. 6513839. 27.875

O° 6516363. 27.849

O. 6518801. 27.I_22

O. 6521157. 27.795

O. 6523429. 27.766
O. 6525620. 27.738
O. 6527731. 27.709

O. 6529762. 27. 679

0. 6531716. 27.648
O. 6533593. 27.617
O. 6535394. 27. 585
O, 6537121. 27. F52
O. 6538774. 27.519

O. 6540356. 27. 485
O° 6541 868. 27._50

O. 6543311 • 27._ 16
O. 6544686. 27. 377

7-305



05-154g1-I

TABLE 7-XXXlV NORMAL FORCEr AX|AL FORCE, GEOC_TR[C RAD|US,
AND GEOCENTRIC LATITUDE - LIFTOI THROUGH
PARKING ORBIT Ic)9-DEGREES LAUNCtAZ|MUTH|
(CONT [NUED|

TIME FROM
L | FTO FF

ISEC)
350.000
355.000
360.000
365.00C
370. 000

375.000
380.000

385.000
390. O0 0
395. O0 C
400. 000
4.05.000
410.000

415.000

42 O. O0 0
425. 000
43O.O00
635.00C
437.627
440.000
445. 000
450. OOC
455. O0 C
460.000
A65.(_0 C
470. 000

475. O0 C
480. 000
48 5. O0 0
/,,90.000
495.000
500.000

505.000

510. 000
515.00¢
520. 000
525.000
530.000
535.000
537.424

NORMAL
FORCE

IPOUNOS
O.
O.
O.
O.
O.
O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

0-

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O°

Oo

O.

AX I AL GEOCENTI GEOCENTR ! C
F_RCE RAOI U! LATITUOE

I POUNDS) I METER fOFGR EES )
O. 654599! 27. 340

O, 6547261 27.302
O. 6548421 27. 263
O. 654954; 27.2?3
O, 655060' 27. 182
O. 655160' 27. ]41

O. 655255 27.098
O. 655366 2 7. 054
O. 655428 27.009
O. 655507 26.966
O. 655581 26.917
O. 655651 26.869

O. 655716 26. 820
O. 655777 26.770
O. 655836 26.719

O. 655887 _6. 666
O. 655937 26.613
O. 655q8_ 26. 558
O. 656008 26. _28
O. 656023 26. 501
O. 65606 _ 26. 444
O. 65610." 26.385
Oo 65613! 26.325
O. 656]6' 26. 764
O* 65618 26.20I
O. 65621 26. ]37
O, 65623 ").: ,_

O* 65624 26.005
O. 65626 25.937
O° 65627 _5._67
O. 65628 _ 5. 796
O° 6562q 25. 723
O. 6563C 25.649
O. 65631 25.573
O, 6563; 25.495

O. 6563_ 25.416
O° 6563_ 25. 335
O, 6563! 2 5. 252
O° 6563l 25. 167
O. 6563 25.125

7-306



D5-15481-I

TABL E 7-XXXIV NORMAL FORCE, AXIAL FORCE,
AND GEOCENTRIC LATITUOE -
PARKING ORBIT (gg-DEGREES
(CONT INUED]

GEOCENTRIC RADIUS,

LIFTOFF THRO(J_H

LAUNCH AZIMUTH)

TIME FROM

LIFTOFF
(SECt

537.424
537.442
540. 000
543. 142
545. 000
545.74 2
549. 542

550.000

555. OOC
560. 000
565.000
570. 000
575.000
580.000
585.00C
5gO.O00

5g5.000

600. 000
605. CO0

610. 000

615. 000

620. O0 0
625. 000
63 O. O0 0
635.000

640. OOC
645. 000
650.000

655.000

655. 832

655.83 2

660. 000
670.000
680.000
600. 000

700. 000

71 O, 000
720. 000
730. 000
739.83 2

NORMAL

FORCE

(POUNDS

O.

O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O,

O.

O.

O.

O.

O.

O.

O.

O,

O.

O.
0.

O.

O.

O.

O.

O.

O.

O.

O,
O.

O,
O.

O.

O,

O,

O,

AXIAL
FORCE

(POUNDS)
O.
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O,
O.
O.
O.
O.
O.
O.
O.
O.

GEOCENTRIC

RADI tIS
(METERS)

6563745.
6563746.
6563818.
656389B.

6563931.

6563945.
6564010.
6564017.

6564082.
6564127.
6564155.
6564165.
6564]60.

6564141.

6564110.

6564068.

6564016.

656_957.
6563893.

6563825.

6563755.

6563684.

6563616.
6563552.
6563693.

6563443.
6563404.

6563_77.
6563365.

6563365.

6563365.

656336fi.

6563365.

6563364.

6563364.

6563363.

6563362.
6563B60.

6563359.

6563357.

GEOCENTRIC

LATITUDE

(DEGREES)

25.1 25
25. 124
?5.080

25.025

24.902
24.97q
24.912

24.q04

24._14

24.723

24.631

24.53_

24.443

24.34R
24.251

24.]53

24.054

23.954
23.853
2 3.750
23.646

23.541
23.435
23.327
23.218
23.108
22.0_6
22.88/+
22.76q

22.750

22.750

22.654

22.42[

22.186
21,047
21.706
2 I. 462
21.215

20.965

20.717

7-307



D5-15#81-I

TABL E 7-XXXIV NORMAL FORCE. AXIal. FCRCE. GEOCENTCc RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF "_II_H
PARKING ORBIT 199-CEGREES LAUNCH _4tlT_ I
(CONTINUED)

TIME FROM
L t FTO FF

ISEC)
740.000
750.000
760. 000
770. 000
780°000
790.000
800. 000

900.000

I000.000

1I00,000

1200.000

1300.00 0

14O0. 000

1500. 000

1600.000

1700. 000

!800.000

1900. 000

2000.000

2 I00,000
_200.000

2300. 000

2400. 000
2500.000

2600.000

2700. 000

2800, 000

2900.000

3000. 000
3100.000

3200. 000

3300.000

?,_00. 000

_500. 000

3600.000

3700.000

3800. 000

3900. 000

4000.000

4100.000

NORMAL

FORCE

(POUNDS

9.

O.

O.

O,

O.

O.

O.
O.

O.

O,

0.

O.

O.

0.

0.

O.

O.

O.

O.

Oo

O.

O.

0.

O.

O,

O.

0.

O.
O.

0.

O.

O.

O.

O.

0.

O.

O.

O.
0.

O.

AXIAL GEOCENTRIC GEOCENTRIC
FORCE RADI US tAT( TUO E
(POUNDS) (METE RS t [OEGR EES )

O. 6563357. 20. 712
O. 6563354. 20.457

O. 6563332. 20. 200

O. 6563349. 1 9. 939
O. 6563346, ]9. 677
O. 6563343. 19.411

O. 65633_9. 19.144

O, 6563289. |6. 344

O. 6563212. 13.349

O. 6,;63108. 10.201

O. 6562978. 6.939

0. 6562826. 3.60|
O. 6562657. O. 225

O. 6562477. -3.155

0. 6562292. - 6. 50!

O. 6562110 -9. 776
0. 6561940 -I 2.963

0. 6561790 -! 5. 062

O. 6561670 -18.79I
O, 6561588 -21.389

O. 656155/, -23.7|0

O. 6561574 -25.7|I

O. 6561655 --97- 349

O. 6561802 -28. 588

0,,, 656201_ -29. 395
O. 656230_ -29.749

O. 656265_ -29. 641

O. 656308( -29.074

O. 656356:-28.063
O. 656409' -26. 695

O. 656468 -24. 825

O. 656530 -22. 672

O. 656596 -20. 220

O. 656660 -I 7.5! 3

O. 656727 -I 4. 595

O. 656792-I 1.508
0. 656855 -8.292

O. 656915 -I,.986

0. 65697£ -|.676
O. 657021 !.750

7-308



D5-15481-1

TA8LE 7-XXXIV NORMal FORCE, AXIAL F(]RCE, GEOCENTRIC RADIUS,

AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH

PARKINf, ORBIT (99-DEGREES LAUNCH AZIMUTH}

(CONT INUEDI

TIME FROM

L l FTOFF
(SEC}

4200.000

4300. O0 0

4400. 000

4500.000

4600,000

4700. O0 C

4800, O0 0
4900.000

5000.000

5100.000

5200. OOO

5300.000
5400. 000

5500. 000

5600.000
5700. 000

5800. 000

5900. 000

6000.000

.6100.000

6200,000

6300, 000

6400. 000

6500. 000

6600. 000

6700. 000

_,800. 000

6900. 000

7000. O0 0
7100. 000
7200,,000

7300. 000

7400. 000
7_00. 000

7600. 000

7700. 000

7_00. 000

7_00.000

8000. 000

BlO0.O00

NORMAL

FORCE

IPOUNDS)

O.

O.

O,

O.

O.

O.

O,

O,

O.

Oo

O.

O.

O.

O.

O.

O.

O,

O,

O°

O.

O,

O,

O.

Oo

O.

O°

O_

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

AXIAL
FORCE

I POUNDS
O.

O,

O,

O.

O°

O.

O,

O,

O.
O.

0°
O.

O.

O,

O.

O.

O.

O.

O°

O.

O,

O,

O,

O°

O,

O°

O,

O.

O,

O.

O.

O.

O,
O.

O.

O,

O.
O.

O.

O.

GEOCENTR IC GEOCENTR

RAI]! US tAT ITUO

IMETE RS ) (DEGR Eg

6570673. 5. 108

6571072. 8.409

6571411. 1 I, 619

6571690. I6. 697

6571909. 17.605

657207 I. 20. 300

6572178. 2.2.7_9

6572235. 24.878

6572246. 26.675
6572215. 2_.090

6572167. 29.0_9

6572046. 29.647

6571016. 29. 747

6571760. 29.788

6571581. 28. 578

6571380. 27. 340

6571160. 25.704

6570923. 73. 708
6570670. 2 I. 3°-_

6570403. 18. _0__
6570123. I5.979

656983_. I2.968

6560533. 9.80_

656Q227. 6.'5_9

6568919. 3. 19q
656861_. -0, 176

6568_i4. -3.569

6568020. -6.884

6567766. -]0. 145

6567_32. -I 3. 293

6567335. -16. 200

6S67183. -I9.OOZ

6567084. -2 I. 658

6'_67065. -23.946
6567073. -25.005

6S6717 I. -?7. 501

6567_65. -2_.693

6567594. -2Q.453

6_67919. -?0.759

656831 q • -?9. 604

IC

E

S!

7-309



D5-15481-1

TABLE 7-XXXlV NORMAL F3RCE, AXIAL FORCE, GEOCENTRIC RADIUS,

AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH

PARKING ORBIT (99-DEGREES LAUNCH AZIqUTH)
[CONTINUED)

TIME FROM

L IFTO FF

(SEC)

8200,000

8300. 000

8400. 000

8500,,000
8600.000
8700. 000
8800.000
8900. O0 0
9000. O0 0
9100.000
9200.000
9300.000
9400.000
9500. 000
9600.000
9700, 000

qSO0, OOO
9900.00 0

I0000. 000

10100. 000

I0200, 000

10300. 000

10400. OCO
lOfiO0. OOO

10600. 000
LOTO0. 000
IO800.OOO

10900, DO0

IIOO0.O00

11100,000

11200,, O0 0

11300. O0 0

I1400, 000
11500.000

11600.000

I1700,000

11800,0O0

LlqO0oO00

12000,000

12100,000

NORMAL

FORCE

( POUNDS I
O.

O,

O,

O.

n.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O,

O.

O.

O.

O,

O,

O,

O,

O.

O,

O.

O.

O,

O.

O,

O°

O.

O.

O.
O.

O.

O,

O.

O.

O.

O,

AXIAL GEOCENTRIC
FORCE RADIUS

(POUNDS| (METERS)
O. 656BTB5,
0. 656_314.
O, 6569897.
O. 6570525.
0. 6571185.

O, 6571868.
O. 6572559.
O. 6573246.
O. 6573918,
O. 6574562.
O. 657516q.
O. 6575729.
O. 6576235.
O. 6576681.
O. 6577063.
O. 6577378.
0, 6577627.
O, 65 77 810 •
0. 657792q.
O. 6'_77989.
O. 6577994.
O. 6577948.

O, 6577857.

0° 65777 26,
O° 6577560.

O, 6577364,

O= 6577142.

O, 6576897.

O, 6576633.

O, 6576352.

0. 6576057.

O. 6575748.

O. 6575428.

O, 6575098.

O. 6574761.

O, 6574420.

O. 6574077.

O. 6573736,

O. 657340_,

O, 6573083.

GEOCENTRIC

LATITUDE

(DEGREES)

-28,997_

-27.9&.1

-26. 475
-24.632

-2 2./,,52

- 19.978

-17. 253

-14.322

-11.226

-8.005

-4.6qT

-I. 33q

2.032

5.382

Re673

11,869

14.031

17.819

20.&93

22.907

25.020

26°789

2S. 174
2% 142
29.668
29.738
"J d'%",. 34_

78.512

27.250

25.592
2 3. 577
21.247
18.645

15.814
12.796
0.633

6. 363

3.0 24
-O. 348

-3.7]7

7-310



TABLE 7-XXXIV

05-15481-1

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORRIT (99-OEGREES LAUNCH AZIWUTHI
(CONTINUED)

TIME FROM

L IFTOFF

(SEC)
12200° 000

12300. 000

12400. 000

12500.000

12600,000

12700. 000

12800.000
12900,000

13000.000

13100.000

13200, OCO
13300, 000

13400. 000

13500.000

13600° 000

13700. 000

13800°000

I_900,000

I_000. 000

14100, 000

14200. O0 0
14300.000

14400,000

14500, 000

14600. 000

14700. 000

i_BO0. 000

14900, 000

15000.000

15100.000

15200. 000
15300, 000

15400.0_0

15500.000

15600,000

15700, 000
158OO, O00

15900.000

16000,000

1610OoO00

NORMAL

FORCE

(POUNDS|
O.

O.

O.

O.

O.

O.

O.

O.

_0

O.
O.

O,

O.

O.

O.

O.

O.

O.

O.

O.

O,

O.

O,

O,

O.

O=

O.

O,

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

AXIAL GEOCENTRIC

FORCE RADIUS

(POUNOSI (METERS I
O, 6572784=
O, 6572512,
O° 6572274.
O. 6572080.

O, 6571q37,
O, 6571852=
O, 6571833,
O, 6571885=
O. 6572013.
O. 6572219=
O, 6572505=

O, 6572869.

O, 6573308.

O. 6573818.
O. 6574390.
O, 6575017.
O° 6575687,
O, 6576389=

Oo 6_77110.

O, 6577838.

O. 6578559.
O, 6579260°

O, 6579929=

O, 6580556,
O, 6581131.
O, 6581646.
O, 6582095,
O. 658?474.

O° 6582781,
O° 6583015,
O, 6583178,
O, 6583271,
O. 658329q°
O, 6583266°
O. 6583178=
O° 6583040,

O° 6582858.
O, 658263R,
O° 6582386°

O, 6582105.

GEOCENTRIC
LATITUDE
(DEGREES I
-7.046

-tO=2qq
-13°437
-16.422

-Iq.212
-21=764
-24.034

-25.g7q
-27.557

-28.731

-2g.473

-2q.762

-29.590
-28.q63

-27=898

-2 .'_.421
-24.569

-22.382
-19=902
-17=175

-14.242

-11. 146

-7=926
-4,, 621
= I. 267
2.100

5=445

8.730
11.920

14.976

17.858
20.525
22.q33
25. 040

26.803
28.183
2q. 147
29.670
20.737
29.347

7-311



D5-15481-1

TABL E 7-XXXIV NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,

AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH

PARKING _RBIT (99-DEGREES LAUNCH AZIqUTHI

(CONT|NUEDI

TIME FROM

LIFTOFF

(SEC)

I6200. 000

16300. O0 0

16400. 000

I6500. 000
16550.000

NORMAL

FORCE

(POUNDS)

O.

O.

O.

O.

O.

AX IAL GEOCENTRIC GEOCENTRIC
FORCE RAOI US LATI TUqE

( POUNDS! (METFRS! (DEGR EES )
O. 6581801. 28.5 tO

O, 6581478° 27, 240

O. 65811 3R . 2 5.59_

O, 6580785, 2 3,581
O. 6580604, 2 2. 454



05-15481-!

TABLE ,7-XX XV VEHICLE POSITION COORDINATES - LIFTC]FF THROUC, H
PARKING ORBIT (99-DEGREES LAUNCH AZIM_JTH)

TIME FROM
L I FTO FF

ISEC)
0.000
5.000

lO.OOC
12.000
15.000
20. OOO
25.000
30. OOO
35. OOC
40. 000

45.000
50.00C
55. OCO
60. OOO
65.0O0
70. 000
75.000
80.000
82. 250
85.000
90. 000
95.00C

100.000
105.000
110.000
I15.00C

120.CO0

125.000
130,,000
135.000
140.000

145.00C
147. 329
150. OOO

155.000
159.329
159.329
159.459

160o00C
163. 759

POSITION CnORDYNATES IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

X
(METERS)
6373319°
6373344.
6373424.
6373473.
6373567.
6373780,
6374073.
6374455.

6374938.
6375530.

6376245.
6377091.
6378078°
6379214.
_380505o
6381953°
6383557.
6385321.
6386168,
6387250°
6389347°
63q1616o
6394058.
6396674.
639 9460 °
6402415.

6405542.

6408842.
6412318.
6415974.

6419813.
6423845°
642"5790.
6428064.
_432410.

6436274.

6436274.
6436391°

6436878.
6440192°

Y

IMETERSI

17739.

17419.

17099.

16971.

16778.

16458.

16137.

15815.
15494.
15172.
14850.

14527.
14204.

13881.

1355R.
13234.

12910°

12585.
12439.
12260.
11935.
11608.
11282.
10955.
10628;
10300.

q973.
9645.
9317.

8989.

8661.
8333.
8181.
8006.
7678.
7396,
7394.

7385..
7350.

7103.

7

(MEIERSI

2810°

4828.

6845.
7653.
8863.

10881.
12904.
14q38.
16990.

19073.
2120_.
?3400.
25686.
28090.
30639.
33364.
36298.
39474.

40992.
42g30.
46707.
50843.
55383.
60368.

65846.
71860.

78455.
85676.

q3575.

102203.

111620.

121890.

12eg84.

133054.

145030.
156082.
156O82.
156423.

157845.

1677421

7-313 .......



D5-15481-I

TABLE 7-XXXV VEHICLE POSITION COORDINATFS - L[FTOI:_ THRqUC, H
PARKING ORBIT [99-13EGREES LAUNCH _ZIMJTH)
(CONTINtJED|

TIME FROM
L |FTOFF

(SEC |
165.000
165.85q
170.000

175.000

180.000
185.000
189.559
190.000

• lq4. 559
195.00C
200.000
205.00C
210. 000
215.000

220. 000
225.O00
230.000
235.000
240,000
245.000
250. 000
255. 000
260.000
265.000
270,000
275.000
280,,000
285.000
2':)0. 000
2q5.000
300. 000
305. OOC
310. 000

315o000

320.000
325.000
330. 000
335.000
340.000
345.00C

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO,, 13.

X Y
(METERSI (NETERSI
6441260. 7022.
6441993. 6q66.
6445460. 6694.
6449499. 6367.
6453379. 6039.
6457100. 5711°

6460355. 5413.
6460663. 5386°
6463776. 5085.
6464070. 5056.
6467323. 4729.
6470423. 4402.
6473384. 4076.
6476207, 3749.

6478892. 3423.
6481438. 3098.
6483844. 2773.
6486110. 2449,
64B8235. 2124.
6490219. lflOl.
6492061. 1477,
6493760. 1155.
6495315. 837,
6496726. 511,
6497992. 189.
6499112. -132.
6500085. -452.
_500910. -772.
6501586. -1091.

6502112. -1410.
6502487. -1729.

6502710. -2047.
6502779. -2364.
6502694. -2681.
6502453. -2997.
6502054. -3313.
6501497. -3629.
6500779. -3q44.
6499900. -425_.
64q8857, -4572.

?

lMET ERS )
17101 6.
173290.

184314.

197786.

211434.

225261.
238O?5.
239266.
252195.
253452.
267822 •
282378.
297116.

31 2036.

327141.
342434.

357918.
373594.
389467.
405537.
421808.
438283.

454o64.
471854.
48.Ag57_
506275.
523811.

541569.
559550.
577760.

596200.
614875.
63378_t.

652942 •
_72341 .

71188R.

732044.
752460.

773140.

7-314



TAt_I. E 7- XX XV VFHTCLE PO$IT[_JN COORDINATES - LI_TOFF THROUGH
PARKING ORBIT (99-DEGREES LAUNCH AZIMUTH)
(CONTINUEO I

TIME FROM
L I FTOFF

(.';EEl
750.000
355.0C(]
360. O0 0
365.000
370.000
375.00G
380.000
385.00C
390. 000

395. q_ 0
400. O0 O
405.(_00

410. 000

615,000

420. 000
425. OOO
/,30.000

435.000

437.627
44,0.COC
665. OOC
,,50. OOO
455. 000
460.000

465.000

_70. 000

/,75. 000
480. 000
485.00C

490.00G

495. 000
500. 000

505. 000
51O. O00

515.000
520. 000
525. 000
530. 000

535. 000
537.424

POSIIION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO, 13.

X Y l
(METERS) (METERS) (ME;FRS)
6497650. -4885. 794089.
6496275. -fi198. 815310.

6496732. -5510. 83680q.
6693019. -5821. 858589.
6691133. -6132. 880655.
6489072. -6663. 903012.

6486836. -6753. q25665.

6484420. -7062° 9486[9°

6681824. -7371. 97|879.

6479065. -7679. 995450°

6476079. -7987° 1019338.

6472926. -8294° I063548.

6469fi82. -8601. I06_087°

6466044. -8907° 1092960.

6662311. -q212° I|I_174°

6658377. -9517° 1143735.

6454242° -9821. I16q650.

6_4q901° -10125. [1959_5.

6447537. -I0284° 12098_0.

6645351. -10428. 122256|.

6440587. -10731. 1249505.

6435605. -11033° 1276754.

6430402° -l133W. I_3W312.

6424975° -11635° 1332185.

6419321. -11035. 1360777,

6413436. --12235. 1388894.
6607318° -12534. 1417742.

6400963° --12832. 1446g27.

6394966° --13130. [476454°

6387525° --13427. 1506331°

6380436. --13723. 1536563°

6373096. -14010° 1567158°

6365495° -14314. 159812_.

6357636° -14h09° 1629466.

6349511. -16903. |66||90°

634[116° -15196° 1693_08.

6332446° -15489° 1725828.

6323497. -15781. 1758758°

6316262. -16072° 1792107.

6309680. -16213. 1808432.

7-315



D5-15481-I

TABLE 7-XX XV VEH|CLE POSITEON COORDINATES - LIFTOFF THROtlC, H
P^RKING ORBIT (99-DEGREES LAUNCH A/IMIJTHi
(CONTINUED}

POS!TION COORDINATES IN
, APOLLO STANDARD COORDINATE SY%TEN NO. 13.

TIME FROM
L [ FTO FF X Y Z

( SEE I (METERS I (METERS) ( MET F.RS )
537. 424 6309680. -16213. 1 808432.
537. 442 6309647. -16214. 1 808550.
540. 000 6304746. -16363. 1 825821.
543. 142 6298645. -16545. 1 847021 •
545. 000 6294996. -16652. 1859553.
545.74 2 6293528. -1 6695. 1864565.
549.542 6285930. -16915. 1890245.

550.000 6285005. -16942. 1893340.
1555 . OCC 6274767. -17230. 1 q27 218.
560.000 6264280. -17517. 1961186.
565.000 6253544. -17804. 1995244.

570. 000 6242556. -18090. 2029392.
575. 000 6231316. -I 8376. 2065630.
580. 000 6219822. -1 8660. 2097957.
585. OOC 6208073. -18944. 2132373.
590. 000 6196088. -10227. 2 166878.
595. OOC 6183806. -19509. 2201472.
600. 000 6171285. -19791. 2 236154.

605. 000 6158505. -2007T • 2270925.
610.0CC 6145465. -20351. 2305785.

615. 000 6132163. -20630. 2 340732.

620. 000 6118598. -20908. 2 375768.
625. O0 0 6104769. -21185. 2410892.

630.000 6090676. -2146?. 2446103.

635. 000 6076316. -21737. 248 !403.
640. 000 6061689. -2 2011. 2516790.

645. 000 604.6796. -22284. 2552255.
650. 000 6031630. -22556. 2587828.
655.000 6016195. -22826. 2673478.
655. 832 6013802. -22871. 2629416.
655. 892 _013602. -22871. 2629416.
660.000 6000510° -23095. 265q 154.

670.000 5968505. -23630. 2730 228.
680. 000 5935657. -24.161. 2800_I 8.
690.000 5901972. -24687. 2R71213.

700.000 5867453. -25209. 2941104.
710.000 5832106. -25726. 3010581.
720.000 5795936. -26239,, 3 079633.

730. 000 5758947. -267_7, 3 14_252.

739.83 2 5721759. -27242. 32152_3.

7-316



D5-15481 -1

(
TABL E 7-XX XV VEHICLE POSITION COORDINATES - LIFTOFF THROUGH

PARKING ORBIT (q9-DEGREES LAUNCH AZIMUTH|
(CONTINUEOI

_50

POSTTION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM NO, 1.3,

TIHE FROM
L IFTOFF x y 7

(SEC I ( HETERS I (METERS) ( NETFRS )
740. 000 5721145. -27251. 3216427,
750. 000 5682536. -27750, 3284149,
760. 000 5643124. -28244. 3351 409.
770, OCO 5602916. -28733. 341.8195.
780.000 5561.91 7. -29217. 3484500.
790. O0 C 55201.32 • -29697. 35'50 31 _,
800. 000 5477569. -30171.. 3 61562 6.
900.000 5010442. -34628. 4239225.

1000, 000 4472652. -38527, 480_088,
1100. 000 3871764. -41826. 5299252.
1.200,000 3216241, -4449I, 5720707.
1300. OOO 251'5325, -46499, 6061490,
1.400. 000 1778903. -47835. 6316778.
1500. 000 1017368, -48495, 6 4829'55,
1600. 000 241471 • -4 848'5. 655766 R.
1700. 000 -537833, -47818, 6539857.
1800. 000 - 130q541, -46517, 6429774,
1.qO0. 000 -2062760. -44616. 6 228974 •

.2000, 000 -2786859, -421.53. 5940299.
2100,000 - 3471625, -39175. 5567830.
2200,000 -4107401. -35734. 5 116832.
2300. O0 0 - 4685229. -31888. 4 '593677.
2400, 000 - 5196971, -27700, 4005751 •
2500,000 - 563'5426, -23234. 3361351..
2600,000 - 590.4426, _1. 8'559. 2 66-_567.
2700,000 -6268928, -13743. 1940151 •
2800.000 -_455077. -8855. 1 183381.

2900, 00 0 - 6550265 • -3965. 409920,
3000.00 0 - 6'553162, 862. - 369342 •
3!00.000 -6463740. 5561. -1 143431 •
3200.000 -6283267. ] (:072. -1 901450.
3300,000 -601.4293, 1.433_, -26327_0o
3400. 000 -5660615, 1 8307. -3 326977.
3500. 000 -5227220. 21934, -3974421.

3600. 000 -4720219. 25178. -4565953.

3700,00 0 -4146760. 28007. -'5093250.
3800, 000 -3'51.492 3, _.0392, -5 548897,
3900.000 - 2833615, 3231.5. -5 926492.
4000. O0 0 - 2112432 • '33762. -6 22073 5.
4100.000 - 1361534. 34728. -6427501.

7-317



TABLE 7-XXXV

05-15481-I

i

VEHICLE POSITION COCRDINATES - L[FTOFF THROUGH
PARKING ORfIT (99-OEGREFS LAUNCH AZIMUTH|
( CONT [ NtJEO |

TIRE FROM
L IFTOFF

(SEC|
4200.000
4300.000
44O0. O0 0
4500.000

4600.000
4700. 000

4800. 000
4900.000

5000.000
5100,000
5200.000
5300. 000
5400. 000

5500. 000
5600.000
57OO.0OO
5800. 000
5900,000
6000.000
6100.000

6200.000
6300.000
6400,,000
6500.000
6600.000
6700.000
6800.000
6900.000

7000.000
7100.000

7200. O0 C
7300. 000
7400.000
7500.000
7600.000

7700° 000

7800. 000
7 900. O0 C
8000.000
8100.000

POSITION COORDINATES IN
APOLLO STANDARD COORDINATE SYSTEM '40. 13.

X y Z
(METER_ | (METERS| (METFRS)
-591491. 35213. -6 543901 •

186859. 35226. -6568320 •
962570 • 34779, -6500438.

1724737. 33894. -6 341 233.
2462656. 32595. -6092968.

3165966, 30912. -5759 151.

3824802. 28881. -5_44491.

4429925. 26539. -4854826o
4972855. 23928. -4297041.
5445985. 21091 • -3 67896 9.

5842687. 18073. -3009285.
6157402. 14921. -22973_3.
6.385717 • 11680. -1553244.
6524424. 8397. -787301 °
6571571 • 5117. -10293.

6526479. 1881 • 766884,
6389762. - 1269. 1533324,
6163318. -4294. 2278270,
5850302° -7161. 2991257.
5455085. -9838. 3662260.
4983195. -12298. 4281839.
4441242 • -14517. 4 841 26T.
3836828. -16477. 5332658.
3178438. -18163. 5749082.
2475325. -!9566= 6084659.
1737378. -20679, 6 33464 8.
974980. -21502. 6495514.

198865, -22038. 6 564<;81.

-580040. -22292, 6542065.
-1350766. -22276. 6427084.
-2102462. -22003,, 6221 660o
-2824547 • -21489. 5928690,
- 3506861 • -20753. 5552305.
-4139809. -19815. 50978 11.

-4714494. -1 8699. 4571612 •
- 5222846. -17426. 3981121 •
- 565772 8. -16022. 3 334648.
-6013042, -14511. 2641290.
-6283809, -12917. 1910797.
-6466239. -1 1263. 1 153437.

7-318



D5-15481-I

TABLE 7-XXXV VEHICLE POSITION COCROINATES - LIFTOFF THROUGH
PARKING ORBIT (99-OEGREES LAUNCH AZIMUTH)
|CONTINUED I

TIME FROM
L l FTO FF

(SEE}
8200,000
8300. 000
8400.000
8500, 000
8600.000
8700. 000
880O,0O0
8900. O0 0
9000. O00
9100. 000
9200. 000
9300.000
9400. O0 0
9500. 000
9600, 000
9700. 000
9800.000
9900,000

I0000.000

lOlO0.O00-

I0200.000

10300, O00
I0400,000

10500,000

10600.000

I0700,000

10800. 000
10900.000

I 1000,000

lllO0. O00

I1200,000

I1300,000

II/_00.000

11500,000
11600.000
11700.000
lleO0.O00
11900.000
12000. 000

) 12100,000

POS[IION COORDINATES IN

APOLLO STANDARD COORDINATE SYSTEM NO. 13.

X Y Z

(METERS) (METERSI (MET FRS !

-6557786. -9'_71. 379 852.

- 6557175, -7864. -399093.

-(:464.430, -6162, -1 1724.58.
-6280866. -4482. -1929395.
- 6009066. - 2842. -2659 248.
- 5652863, -17.54, -3351803.
-5217268. 267. -3qq732q.
-4708407. 1712. -4 586770.
-41 33436. 3072, -5 II 1R58.
- 3500437. 4342, -5565731.
-2818306. 5517. -5940536.
- 2096629. 659(-. -6 232521 o
-1345541. 757(-. -6437! 06.

-575588. 8458. -6551440.
202425 • 9246. -6 573941.
977586. 9041. -6 504316.

17 _9030 o 10547. -6343567.

2476090. 11068. -6093967.

317844,7. 1 1510. -5759036.

3836274. 11876. -5 3434.82.
4440372. 1 2170, -4853139.
4982295 ° 12398. -4 2o4878.
5454469. 12561, -3 676521.
5850295, 12665, -?006719.
6164237. ! 27!0. -2 274_44.

6391903, 1 2697. -1 550fl48.
6530099. 12628. -7fl5137.
6576880, 12502. -R419.
6531573, 1 2317. 768441.

6394792. 12071. 1 534570.
6168425. 11762. 2279236.

E855617. 11386, 2 qg ?003.
5460723. I093g. 3662873.

4989252. 10417. 4282426.

4447793. 9816. 4841955.
3843921, ql31. 5333590,
3186094. 8359. 5750410.
2483537, 7498. 6086542.

1 746108 • 654J_. 6 337247.
984160. 5497. 64¢8987.

7-319



05-15481-I

TABLE 7-XX XV VEHICLE POSITTON COCRDINATES - L|FTOFF: THRnUGH
PARKING ORBIT (99-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

POSITION COORDINATES IN
/_POLLO STANDARD COORD|NATE SYSTEM NO. 13.

TIME FROM
L I FTO FF X Y Z

(SEC) (METERS I (METERS) ( METERS )
12200, 000 208397. 4358, 6569478.

12300.000 -570283° 3127. 6547723.
12400. 000 - ] 340938. I80g. 643z,025 •
12500, 000 -2092741. 409. 6229982,

12600, ODD - 2815134° - 1066, 5938'_66.
12700, OOO -3497974. -2607, 5563579.

12800. 000 -4131680. -4202, 5110596.
12900.000 -4707364o -5837° 4585887,
13000,000 -5216960, -7498, 3996826.

13100. 000 -5653332. -9167. 3351688.
13200.000 -6010374. -10825. 2659530°
13300.000 - 6283096, -12451. 1930064.
13600. DO0 - 6467691, -14024. 1173523.
13500,000 -6561587, -15522° 400511 •

13600. OeO -6563485. -16920. -378136.
13700°000 -6473372. -1 8196. -1151510,
13800°000 -6292524° -19326° -1908777,
13900° 000 - 6023488. -20286° -2639 332.
14000,000 - 5670046° -21055° -3332944°
14100°000 -5237160° -21613° -3979904.
14200.000 -4730907, -21939, -4 571157.
14300,000 -4158387. -22019, -5098430.

14400.000 -3527633, -21837. -5554349.
14500. 000 - 2847487° -21383, -5932 544.
14600,, 000 - 2127483 • -:_.....n_,a Q-. -6227734. -.
i,;700.000 - 1377711. -19632. -6435805.
14800.000 -608671 • -18330. -6557866.

1%900,000 168871 • - 16749. -6 580 287.
15000, 000 944037, - 14897. -6514720.

15100,000 1705987. -12786. -6358108.
15200° 000 2444074, -10433. -6112661.
15300. 000 3147990. -7860. -5 781830,
15400. 000 3807909, -5092° -5370254.

15500. 000 4414624, -2158. -4883696.

15600, 000 495 9672 o 909. -4 328959.

15700. 000 5435453. 4073° -3713791.
15800.000 5835331. 7295. -3O46782.
15900. DO0 6153726, 10533. -2337238.
16000. 000 6386189. 13745. -I 595057.

6100.00D 6529467. 16886. -83059"_,
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TABLE 7-XX XV

05-15_81-I

L

VEHICLE POSITION COORDINATES - LIFTOFF THROUGH
PARKING O_,BIT [99-DEGREES LAUNCH AZIH[JlTHI
(CONTINUED|

POS!TION COORDINATES IN
APOLLO STANOARD COORDINATE SYSTEM NO. 13,

TIME FROM
L ! FTOFF X Y l

(SEC | (METERS I (METERS) ( METERS I
16200. IX)O 65 81546. 1990q. -5_ 511 .
16300. 000 (::5416 TT. 2 ;_TT1 . 72? 355 .
16400. O0 0 641039_. 2 542 7. 1 _8 g 156 .
16500. (300 618950Z. 27832. 2 235177.
16 550. O0 0 (:046361 o 28928. 2597119 .

7-321



05-15481-1

TABLE 7-XX XVl VEHICLE VFLDCITY CCNPONFNT$ - LIFTDFF THROUGH
PARKING ORBIT I99-DEGREFS LAUNCH AZINUTH)

VELOCITY COMPONENTS IN
APOLLO STANDARO COORDINATE SYSTEM NO. 13.

TIME FROM
L [ FTOFF XDOT YDOT Z DOT

ISEC) |H/SEC) (N/SEC | (_/SEC)
O. DO0 -0. O0 -63.92 403 • 61
5. 000 10.27 -63.99 403.59

lO.OOO 22.01 -64.06 403.56
12.000 27.14 -64.09 403.54
15.000 35.31 -64.13 403.51

20.000 50.30 -64.19 403.97
25.000 67.17 -64.24 405.38
30.000 86.11 -64.30 408.19

35.00C lOT. 15 -64.35 413. I0

40. 000 130.36 -64.41 420.74
45,,000 155.70 -64.47 431.95

50.000 183.05 -64.53 447.48

55. OOC 212.13 -64.59 468.04
60. 000 242.57 -64.66 494.23

65.000 273.80 -64.72 526.46

70.000 305.15 -64.77 564.85

75.000 336.69 -64.85 609.75
80,000 369.12 -64.96 66l. 96.

82.25C 384.0 3 -65.01 687.9_
85.000 402.48 -65.08 721.91
90.000 436.56 -65.20 78 9.ql
95.000 471.12 -65.30 866.19

lO0oO00 505.87 -65.36 951.02
105,000 540.30 -65.41 1044.77
IIO.OOC 574.05 -65.46 1147.76
115.000 60B,08 -65.50 1259.40
120.000 642.62 -65.53 1380.0 1
125.000 677.55 -65.55 1510.26
130.000 713,02 -65.57 1650.82
135.000 749.32 -65.57 1802.52
140.000 786.83 -65.58 1966.41
145.000 825.99 -65.57 2143.79
147. 329 844.95 -65.57 2231.48
150.000 857.29 -65.57 2314.32
155.000 881.26 -65.57 2_77.97
159.32 9 904.36 -6_;. 56 2629.06
159. 329 904.36 -65.56 2629.06

159.459 903.11 -65.56 2629.03

160.000 898.30 -65.56 2620.82
163,759 864.90 -65.56 2635.25
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_5-15481-1

I

TABL E 7-XXXV] VEHICLE VELOCITY COMPONENTS - LIFTOFF THROilGH
PARKING ORBIT |gq-DEGREES LAUNCH AZIqLJTH|
(CONTINUED)

VELOCITY COMPONENTS lq
APOLLQ STANDARr COORDINATE SYSTEM NO,, ]3.

TIME FROM

L I FTOFF XDOT YOOT Z F)F)T

(SEC) (M/SEC | |M/SEC) (MISEC)

16fi,000 856,4,3 -65,56 2642.78

165, 859 850.5b -65, c;6 2648. O0
170.000 823.8q -65.55 2676.89

175. OOC 791,84 -65.54 27 12,02

lflO, 000 760.0! -65, 52 2747.62
185.000 728.39 -65,50 2783.09
189. 559 699,75 -65.49 2815.85
tgO,O00 697.{)0 -65,48 28] 9,06

194.55q 668,67 -65.46 2852,32
195. 000 665.95 -65.46 2855.57

200,000 635,22 -65°44 2892,60

205,,000 605.68 -65.37 2929.47
210.000 578.4,8 -6_. 29 2q65,63
215,00C 550,7q -65.21 3002,47

220. 000 523.06 -65.12 30_q. 7q
225. O0 ¢ 495,22 -65.04 3077,60
230,000 467.25 -64. q5 3115.92
235.00 O 439.1 b -66.87 3154,77

24,0o000 410.94 -64.78 31q4.14
245.000 382,59 -64,69 3234,05
250,000 354,1. 0 -64,60 3274.50
255,000 325,4,6 -64.51 33] 5,51
260,000 _q6,67 -64,..4,1 3357.08
265. 000 267.72 -64,. 32 33q9.23
270,000 238,60 -64,23 3441,9b
,_,:_. 000 209, 30 -64,. 13 3485. _0
280.000 17q,82 -64.0_ 3529.24
285.000 150.14 -63.94 3573.82
290.000 120,25 -63,84 _61q.03
295.000 90.15 -63,74 3664.89

300. DO0 59.82 -63.64 37 11.42

305.00 0 29, 26 -63.54 3758.63
310.000 -1,54 -63,4,3 3806.53

315. 000 -32.61 -63.33 3855.15

320.000 -6 _. 93 -63.23 3904.69

325. OO0 -q5,54 -63,12 3954, 58
330.000 - 127.44, -63.02 400 5.44
335. 000 -159- 64, -62,91 4057.08
340. OOO -192, 15 -62,81 410q,51
345. 000 -224.99 -62.70 4162.77
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05-15_I-I

TABL F 7-XXXVI VEHICLE VELOCITY COMPONENTS - LIFTOFF THRflUC, H
PARKING ORBIT (gg-DEGREES LAUNCH AZIMUTH)
(CONT INUEDI

VELOCITY COMPONENTS IN

APOLLO STANDARD COORDINATE SYSTEM NU. 13.

TIME FROM

L [FTOFF XDOT YDOT ZDOT

!SEC ) (M/SEE ) (MISEC | {MISEC )

350. OOO -258.17 -62.59 4216.8R

355. 000 -791.70 -62.48 627 1.84
360. 000 -325.59 -62.37 4527.70

365,000 - 359.97 -62.27 438/,. 47

370. 000 - 3')4.55 -62.16 644201 7

375. 000 -429.63 -67.05 4500.84
380.000 -465.14 -61.93 4560.49
385.000 -fiOl.Oq -61.82 4621.17

390. 000 - 537.50 -61,,71 4682.90
395. 000 - 574.38 -6L. 60 4745.71
400. OOO -611,76 -61.49 4809.64

405. 000 -6/+9, 65 -61.37 4874.72

410. OOC -6P8.08 - 61.26 4941. O0

415. OCO -727.05 -61.15 50OR. 50
420. 000 - 766, 60 -61,03 5077. P_7
425. 000 -806, 75 -60.92 5147.36

430. 000 -847.51 -60.80 5218.82
435. O0 C - 888. q 2 -60.69 5291,69
437.627 -910.95 -60.63 5330.56
440.C0C -931.28 -60.57 5358.86

445. OOO -974.56 -60.45 54 19.21

450. OCO -1018.42 -60.33 5680.53

655. OOC - 1062.89 -60.21 5_42.88
460. OOO - I107.99 -60.09 5606.26

465=C0£ -1153=74 -59.97 5670.73

470. OOO -1200.15 -59.85 5736.32

475. 000 - 1247.25 -59.73 580_. 06

480.000 -12 g5.06 -59.61 5871. O0

485. O0 C - 1343.61 -59.48 5q40.1 g
_c)o. OOO - 1392.92 -59.36 60 IO. 66
495.000 -1443.01 -59.23 6082.47

500.00C -1493.91 -59.10 61 55.68

505.000 -1545.66 -58,98 6230.33

51 O. 000 - 1598.28 -58.85 6306. ¢_9
515. OO 0 -1651.81 -58.72 6384.22
520. OOO -1706.29 -58.59 6663.59

525. 000 -1761.75 -58._6 6544.68

530. O0 0 - 1818.23 -5B, 33 6627.56
535. OOO - l 8 75.80 -58.20 67 12.31
537. 424 - 1904, 11 -58.16 6754.11
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DS-154BI-1

TABL E 7-XXXV! VEHICLE VELOCITY COPPONENTS - LIFTOFF THR_JGH
OARKING ORBIT (9q-DEGREES LAUNCH AZ[M'JTH|
! CONT INUED)

TIME FROM
L IFTOFF

(SEE)
537.424
537.442
54O.OO0
543. 142
545.00C
545.742

549.54 2
550. 000
555.000
560. 000
565. 000
570. 000
575. 000
580,, 000
585.000
590.000
595. 000
600.000
605.000
610.000
615.. 000
620°000
6_5.000
630.000

635.000

660. 000

665.000
650.000

655. 000

655.83 2
655.832
660.000
670.000
680.000

690.000
700.000
710.000
720. 000
730. 000
739.83 2

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

XF)CT YI)OT 7 OnT
( MISFC | | MISEC ) f MtSEC )

- ]q04.11 -58.16 6756.1 1
- 1904.27 -58.16 6754.07

- 1927.30 -58.06 6749.37
- 1955, 58 -57.95 6743.5 l

- 1973.57 -57. _9 6748.96

-19B0.79 -57.87 67_ I. 13
-2018.34 -57.75 6764.88

-2022.87 -57.74 6766.54
-2072.45 -57.59 6784.61
-2122.29 -57.63 6802.64
-2172.38 -57.28 6820.62
-2222.76 -57.13 6838.56
-2273.40 -56.98 6856.64
-2324.26 -56.83 6874.30
-2375.35 -56.68 6892. I 1
-2626.67 -56.53 6909.89

-2478.22 -56.37 6927.64
-2529.99 -56.21 6945,, 36
-2581.99 -56.05 6963.06

- 2634.2 1 -55.88 69R0.70
-2686.65 -55.71 6g98.33
-2739.32 -55.53 70 15.95
-2792.21 -55.3% 7033.54
-2_45.31 -55.15 7051.11

-2898.63 -54.95 7068.68
-2o52.16 -54.73 7086.23
-3005.90 -54.50 7103.78

-3059.93 -54.20 7121.30

-3113.93 -53.91 7138.00

-3122.90 -53.87 7141.84

-3122.90 -53.87 7141.84
-3158.25 -53.70 7126.32
-3242.72 -53.27 7088.37
- 3326.74 -52.84 7049.4;>
-3410.30 -52.40 7009,47

-3493.37 -51.96 6968.54
-3575.95 -51.51 6926.62

-3658.03 -51.05 688 3.72
- 373g.61 ,-50.59 6839.87

-3819.30 -50.13 6795.81
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D5-15481-I

TABLE 7-XXXVI VEHICLE VELOCITY CCNPONENTS - LIFTOFF THR_IGH
PARKING ORBIT (¢_-OEGRFES LAUNCH AZIMUTH)

(CONTINUED)

VELOCITY COMPONENTS IN
APOLLO STANOARO COORDINATE SYSTEM NO. 13.

TIME FROM
L I FTOFF XDOT Yr)OT

{ SEC | ( MISEC I (N/SECt
740.000 -3820,66 -50,|2
750. 000 -3901. l 5 -49,65
760.000 -3981,09 -49.17
770. 000 -6060,_7 -48,68
780, OOC -4139,28 -48, 19

7gO. 000 -4217,50 -47,69
800,000 -4295, 13 -47, 19
900,000 -5036.4'1 -41,86

1000, 000 -5706, 77 -36,05
1100.000 -6296.85 -29.87
1200,000 -6798° 18 -23°40
1 300, OCC -7203,66. -16.74
1400, 000 -7507,46 -9, 98
1500, 0_0 -7705,30 -3.23
IEO0. 000 -7796, 36 3°42
1700, 000 -7773.36 9,88
1800° 000 -7642.62 16.07

1900. 000 -7404,01 21.89
2000° 000 -7060.93 27,29
2100o 000 -6618,_6 32,19
2200,000 -6082.31 36.53

2300.000 -5460.67 40.28

2400,000 -4762.15 43°38
2500. 000 -3996.66. 45.82
2600. 000 -3t 74.95 47.57
2700. CO0 -2308.65 48.63

2800.000 - 1409.97 49.00
2900. 000 -491.56 48,70
3000.000 433.66 47.73

3100.000 1352.67 46.15

3200. 000 2252,54 43.97
3300,000 3120; 60 41.26

3400. 000 3944.64 38.05

3500,000 4 713.06 34.42

3600,000 5415.03 30,41
3700,000 6040.68 26, 11

3800. 000 6581.19 21,57
3900.000 7028.97 16, 87
4000°000 7377.73 12,07
4100°000 7622,60 7,25

Z D('IT
( M/SEC )
6795.04
6749.22
6702.45
6E54, 7?
6606,06
6556°1+6
6505,94
5q5I , 34
5312.64

4598._94
3820.20

2987.41
2112.31
1207.30

21_5, 19

-6t+O. 9B
-1558.0o

- 2453.16

-3313.53

-4127.06

-4882.26
-5568.51
-6176.16
-6696.67

-7|22=74

-7448.43

-76('9.17

-7781.89
-7785°03
-7678o57
-74_4.01

-7144.60
-6724.2_

-6209.45

-5607.30

-4926.27
-417_.99
-3367.06

-2'_] 0.90

-16_.9.60

7-326 - --



05-15481-1

TABL E 7-XXXVI VEHICLE VELOCITY Ct_MPONENTS - LIFTOFF THROUGH

PARKING ORBIT (99-OEGRFES LAUNCH AZIMUTh)

I CONT [NUEDI

VELOCITY COMPONENTS IN

APOLLO STANOARO CO08DINATE S.Y,_TEM NO. 13.

TIME FROM

L |FTOFF XDOT YOOT

( SEC I ( M/SEC I (MISEC I

4200,000 7760, 17 2,47

4300. 000 7788.56 -2.20

4400. 000 7707.45 -6,70

4500. 000 7518, 03 -10, 97

6600,000 7223.05 -14.96

4700.000 6826.70 -18.63

4800.000 6334.60 -21.93

4900.00C 5753.71 -24.84

5000° 000 5092,20 -27,32

5100.000 4359.34 -29.35

5200. 000 356_. 42 -30,93

5300.000 2721.51 -32.04

5400.000 1839,43 -32.69

5500, 000 931.47 -32,89

5600, 000 I0.32 -32.65

5700. 000 -911.14 -31,g9

5800. 000 - 1820.02 -30,g4

5900,000 -2703.59 -2g._2

6000,000 -3549.44 -27.77

6100.000 -4345.68 -25.72

6200.000 -5081.09 -23,43

6300. 000 -5745.28 -20,92

6400.000 -6328.84 -18.25

6500. 000 -6823,51 -15.46

6600,000 -7222,24 -12.59

6700.0_0 -7519.37 -9.68

6800,000 -7710,67 -6.78

6900.000 -7793.40 -3. _4

7000.000 -7766.39 -l. 17

7100.000 -7630.02 1.47

7200.000 -7386,24 3.q7

7300. 000 -7038.51 6.28

7400, 000 -6591,76 8.40

7500. 000 -6052, 35 I0.31

7600. 000 -5627,89 11. g8

7700. 000 -4727.23 13.42

7800. 000 -3960.24 14.62

7900. 000 -3137.73 15.57

8000. 000 -2271.2fl .16.28

8100.000 - 1373.08 16.76

100T

(MISFC|

-705.71

217. P7

1138.14

2042.18

2":)17.28

_751.20

4532.26

5249.55

5893,08

6453.88

6924.12

7297.27

7568.10

773 2.84

7",89.1 4

773(-. I g

7574.67

7_06.78

6936.2_?

6468,0g

5908.91

5266.48

454 9.79

_768,88

_g_4- 74

2050.13

I154.39

?.33.31

-691.11

-1605.80

-24o7.85

-3354.67

-4164.1_

-4_I_.0 _

-5596.59

-6199.37

-6714.g0

-71_5,g8

-7456.74

-7672.70
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TABL E 7-XXXVI

05-15481-1

VEHICLE VELOCITY COMPONENTS - LIFTOFF THROUGH
PARK(NG ORB|T (99-OEGREE$ LAUNCH AZIMUTH)
(CONTINUEOI

TIME FROM
L |FTOFF

($EC|
8200.000
8300.000
8400,000
8500.000
8600,000
8700.000
8800.000
8900.000
9000.000
9100.000
9200.000
9300.000
9/,00.000
9500. O0 0
9600,000
9700. O0 0
9800.000
9900. 000

10000. O0 0
10100.000
10200.000
10300.000
10400.000
10500.000
10600.000
10100.000
10800.000
10900.000
110CO. 000
11100.000
I1200.000
11300.000
11400.000
11500.000
11600.000
11700.000
118OO.000
11900.000
12000.000

100.000

VELOC[TV COMPONENTS IN
APOLLO STANOARD COCRD|NATE SYSTEM NO. 13.

XOOT VDOT
(MFSEC | (NISEC)
-455.72 17.03

467.90 17.08
1384.82 16.96
2282.18 16.63
3147.39 16.16
3968.30 15.56
4733.38 14.85
5431.90 14.04
6054.04 13.16
6591.09 12.23
7035.52 11.27
7381.11 10.29
7623.05 q.31
7757.98 8.35
7784.07 7.41
7701.02 6.50
7510.06 5.63
7213.92 4.81
6816.82 4.03
6324.37 3.29
5743.49 2.60
5082.33 1.95
4350.14 1.33
3557.14 0.74
2714.38 0.16
1833.60 -0.41

927.07 -0,98
7.42 -1.55

-912.53 -2.15
-1819.95 -2.77
-2702,14 -3.42
-3546.75 -4.11
-4341.93 -4.84
-5076.49 -5.61
-5740.06 -6.42
-6323.27 -7.28
-6817.86 -8.16
-7216.82 -9,07
-7514.48 -10.00
-7706.61 -10,93

Z DOT
IM/SEC )

-7780.87
-7779.76
-7669.41
-7451.39
-7128.77
-6706.10
-6189.32
-5585.71
-4903.76
-4153.09
- 3344.25
-2488.64
-1598.30

-685,74
236.21

1154.61
•2056, 59
2929.53
3761.24
4540.11

5255.30
5896.85
6455.86
6924.53
7296.37
7566.17
7730.18
7786.06
7732.99
7571.66
7304.25
6934.41
6_867,26
5909.26
5268.18
4552.97
3773.63
2941.10
2067.09
1163.90
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05-15481-1

TABL E 7-XXXV! VEHICLE VELOCITY COMPONENTS - LIFTOFF THR_}GH
PARKING ORBIT (9q-DEGRFES LAUNCH A?I_(JT_!
ICONTINUEDI

VELOCITY COMPONENTS IN
APOLLO STANDARD COORDINATE SYSTFM NO. 13.

TIME FROM
L IFTOFF XDOT YOOT

(SEC) (N/SEC) (M/SEC)
12200.000 -7790.47 -11.86
12300. 000 - 7766.86 - 12.75
12400,000 -7630.16 -13.60
12500. 000 -7388.28 -14.30
12600. 000 -7042,65 -15,10
12700.000 -6598, 16 -15.70
12800. 000 -6061.12 -16.17
12900. 000 - 5439.11 - 16 • '; 1
13000. 000 -4740. ql -16.68
13100.000 -3976.34 -16.67
13200, 000 -3156,17 -16.46
13300. 000 -2291.91 -16.04
13600.000 -1395-69 -15.39
13500,000 -480.07 -14.52
13600.000 442.16 -13.41
13700,000 1358,00 -12.07

13800. O0 0 2254.70 -10.49
13900. O0 0 3119.70 -8.68
14000. 000 3940.86 -6.67
14100.000 %706.71 -4.45
14200.000 5406.51 -2.06
14300. 000 6030,47 O. 49
14400. O0 0 6569.86 3.16
14500, 000 7017.1% 5. q3
1';600,000 7366,09 _. 75
14700.000 7611.B3 11.60
14800. 000 7751, O0 14.42
14900. 000 7781.69 17.18
15000. 000 7703.54 19.84
15100. _0 0 7517.70 22 • 35
15200. O0 0 7226. B4 24.67

..... 1

15300.000 6835.08 26.75
15400.000 6347 • 9 3 28.56
15500. 000 5772.24 30.06
1[ 00.000 SlI6.0S 31.22
15700. 000 %388, SO 32 • O0
15800°000 3599o7% 32.37
15900. 000 2760.72 32 ° 32
16000.000 1883.11 31,8%

16100. 000 979.09 30.90

ZDOT

(MISEC !

244.26

-678.86

-|5q2.44
- 248 3.62

-3339.85
-414q.08
-/,899.95

-6185.48

-6702.17

-7]2/,.78

-7447.45

-7f_65. (_8

-7776.47
-7778.28
-7671.12
"_7456.52
-7137.50
-6718.54
-6205.54
-56C5.70
-4927.45
-4180.31
-3374.77

- _':22.16£.J

-1634.44
-724.06

196.22

1113.53
2015.03
2888.15
3720.73
4501.17
5218.64
5863.17
_25. B4
6898.82
7275.5.5
7550.79

7720.69
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D5- 15481-1

TABL E 7-XXXV[ VEHICLE VELOC|TY CCNPONENTS - LIFTOFF THROIJGH
PARKING ORBIT (99-DEGREES LAUNCH AZI_IL}TH)
(CONT INUED)

VELOCITY COMPONENT_ IN
APOLLO STANDARD COORDINATE SYSTEM NO. 13.

TIME FI_OP
L IFTOFF XDOT Yr)OT 7 I_I1T

( SEC ) ! M/$EC) (M/$EC) I M/SEC )
16200. 000 61.23 29,50 7782.85
16300°000 -857.71 27.66 7736.36

16400. 000 -1764o94 25.37 7581.70
16500. 000 -2647o 78 22,66 7321.22
16550. 000 -3076.19 21o 15 7152.24

I
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TABLE 7-XXXVlI

D5-15481-I

WEIGHT, THRUST, ALTITUDE,

RANGE FROM CAPE KENNEDY -

PARKING ORBIT (I08-DEGREES

AND SURFACE

LIFTOFF THROUGH

LAUNCH AZIMUTH)

TIME FROM

LIFTOFF WEIGHT THRUST

(SEC) (POUNDS) (POUNDS)

0.000 6.401386E 06 7,662082E 06

5°000 6.2571921 06 7.6699341 06
I0.000 6.112940E 06 7.684720E 06

12.000 6.055222E 06 7.6928521 06
15.000 5.9686261 06 7,7075781 06
20.000 5.824245E 06 7,739413E 06

25.000 5.679789E 06 7,780933E 06
30.000 5.53525tE 06 7.832047E 06
35.000 5.3906261 06 7.8929581 06
40.000 5.2459071 06 7,963227E 06
45.000 5.101088E 06 8.041959E 06

50.000 4.956165E 06 8.127613E 06

55.000 4.811133E 06 8,218240E 06
60.000 4,665990E 06 8,311215E 06

65.000 4o520741E 06 8°403739E 06
70.000 4.375261E 06 8.493309E 06

75.000 4,229469E 06 8.5808231 06

80.000 4.083509E 06 8.663586E 06

82.000 4.025073E 06 8.694198E 06
85.000 3.937360E 06 8.737229E 06
90.000 3.791011E 06 8.800075E 06

95.000 3.644779E 06 8.851203E 06

I00.000 3.498333E 06 8.891823E 06
105.000 3.351668E 06 8.9245241 06

llO.O00 3,204774E 06 8.951712E 06
115.000 3.057642E 06 8.975300E 06

,_v.vvv 2.9i0258E 06 8.9966491 06

125.000 2.762603E 06 9.016749E 06
130.000 2.614659E 06 9.036320E 06

135.000 2.4664011 06 9.055845E 06
140.000 2°3178001 06 9.075572E 06
145.000 2.168823E 06 9.095534E 06
147.329 2.099288E 06 7.283888E 06

150.000 2.035959E 06 7.238602E 06
155.000 1.917221E 06 7.253477E 06

159.329 1.814177E 06 7.266754E 06

159.329 1.459482E 06 0.000000E-39

159.459 1.459482E 06 2.742796E 05

160.000 1.4589311 06 2.742827E 05

163.759 1.455103E 06 1.024098E 06

ATTITUDE

IMETERS)

49.3
75.1

156.1
205.8

300.4
515.9
Bll.8

llqT.B

1684.3

2282.1
3002.3
3855.3
4850.4

5995.9

7297.5
8757.3

10376.3
12157.9

12917.2

14107,3

16229.3

18528.0

21005,7
23664.0

26500.6
29516.7

32716.5

36104.3

396R5.4

43466.1
47455.7
51665.3

53705.7
56096.7
60691.0

64803.7

64803.7

64928.6

65449.3

69004.8

SURFACE

RANGE

[NMI)

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.010
0.028

0.063

0.122

0.217

0.360

0.565

0.840

1.392

1.877
2.447
2.6_7
3.168
4.112

5.191

6.542

8.105

9.948

12.075

14.501

17.272

20.386

23.890

27.817

32.185
34.380
37.027

42.289

47.203

47.203

47.354

47.989

52.413

7-331



05-15481-1

TABLE 7-XXXVll WEIGHT, THRUST, ALTITUDE, AND SURFACE
RANGE FRDM CAPE KENNEDY - LIFTOFF THROUGH
PARKING DRBIT [[08-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC)
165.000
165.859
170.000
175.000

180.000

185.000

189.559

190.000
194.559

195o000

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°OO0
305.000
310.000

315.000
320°000
325.000
330.000
335.000
340.000
345°000

WEIGHT THRUST ALTITUDE

{POUNDS) {POUNDS) {METERS)

1.452107E 06 1.024102E 06 70155.4

1.450031E 06 1.163632E 06 70947.5
1°638698E 06 1.163640E 06 74709.3
1.425012E 06 1.163645E 06 79134.2
1.411327E 06 1.163647E 06 83432.4
1.397642E 06 1.163648E 06 87606.1
1.375262E 06 1.163648E 06 91305.5
1.374056E 06 1.163649E 06 91657.7
1.352926E 06 1.163649E 06 95247.8
1.351721E 06 1.163649E 06 95589.4
1.338035E 06 1.163613E 06 99404.7
1.324350E 06 1.163606E 06 103106.4
1.310665E 06 1.163649E 06 106708.6
1.296979E 06 1.163649E 06 II0215.1

1.283294E 06 1.163649E 06 113626.1

1.269608E 06 1.163649E 06 116942.5

1.255923E 06 1.163649E 06 120165.5

1.242238E 06 1.163649E 06 123295.6
1.228552E 06 1.163649E 06 126333.7
1.214867E 06 1.163649E 06 129281.1

1.201181E 06 1.163649E 06 132138.5

1.187496E 06 1.163649E 06 134906.9
1.173811E 06 1.163649E 06 137587.2
1.160125E 06 1,163649E 06 140180.6
1.146440E 06 1.163649E 06 142688.0
1.132754E 06 1.163_49E 06 i45ii0.3

1.119069E 06 1.163649E 06 147449.1
1.105384E 06 1.163649E 06 149705.1

1.091698E 06 1.163649E 06 151879.4
1.078013E 06 1.163649E 06 153973.0

1.064327E 06 1.163649E 06 155987.4
1.050642E 06_ 1.163649E 06 157923.5
1.036957E 06 1.163649E 06 159782.7
1.023271E 06 1,163649E 06 161566.0

1.009586E 06 1.163649E 06 163274.9
9.959004E 05 1.163649E 06 164910.4

9.822150E 05 1.163649E 06 166474.2

9.685296E 05 1.163649E 06 167967.2

9.548442E 05 1.163649E 06 169391.3
9.411588E 05 1.163649E 06 _70747.4

SURFACE

RANGE

{NMI)

53.871
54.889
59.816
65.844
71.958

78.164

83.899
84.458
90.273
90.839

97.314

IO3.RR2

I10,540

117.291

124.134
131.072

138.107
145.240
152.472
159.806
167.242

174.784

182.432

190.189
198.056

206.034
214.127

222.336

230.663
739.110
247.679
256.372
265.192

274.139

283.218
292.431

301.778
311.265
320.891

330.660

7-332



D5-15481-I

TABLE 7-XXXVlI WEIGHT, THRUSTt ALTITUDEt AND SURFACE

RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH

PARKING DRBIT {lOB-DEGREES LAUNCH AZIMUTH),

{CONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

|SEC} (POUNDS) (POUNDS) {METERS) (NM[)

350,000 9.274734E 05 1.16364gE 06 172037.5 340.576

355.000 9,137880E 05 1.163649E 06 173262.7 350.639

360.000 9.001026E 05 1.163649E 06 174424.9 360.854

365.000 8.864172E 05 1.163649E 06 175525.5 371.223

370.000 8.727318E 05 1.163649E 06 176566.1 381.749

375.000 8.590464E 05 1.163649E 06 177548°7 392.434

380.000 8,453610E 05 1.163649E 06 178474.9 403.282

385.000 8.316756E 05 1.163649E 06 179346.4 414.297

390,000 8.179902E 05 1.163649E Ob 180165.6 425.481

395°000 8.043048E 05 1,163649E 06 180934oi 436.838

400.000 7°906194E 05 1.163649E 06 181654°2 448.370

405.000 7.769340E 05 1.163649E 06 182327.8 460.083

410.000 7.632486E 05 1.163649E 06 182957.2 471.978

415.000 7.495632E 05 1.163649E 06 183545.0 484.060

420.000 7.358778E 05 1.163649E 06 184093.2 496.333
425.000 7°221924E 05 1.16364qE 06 184604.7 508,801

430°000 7.085070E 05 1.163649£ 06 185082.0 521.46R

435.000 6°g48217E 05 1.163649E 06 185527.6 534.338
437.627 6.876303E 05 9.536950E 05 185750.3 541.184
440,000 6,823523E 05 9,536950E 05 185942°9 547,411

445,000 6,712296E 05 9,536950E 05 186317,5 560.663
450,000 6,60106qE 05 9,536950E 05 186651,5 574,0qi

455,000 6,489841E 05 9°536950E 05 186947,3 587,699

460,000 6,378614E 05 9,536950E 05 187206,8 601,490

465,000 6,267387E 05 9,536950E 05 187433,3 615.668

470,000 6°156160E 05 9,536950E 05 187629,0 629.637

475,000 h-halo32=_._._ v_n_ 9,536_50E 05 187797,0 644.000

480,000 5,933705E 05 9,536950E 05 187939°9 658.561

485,000 5,822478E 05 9,536950E 05 188060.9 673,325

490,000 5,711251E 05 9o536950E 05 188163,1 688.294

495,000 5°600024E 05 9,536950E 05 188250,0 703,475

500,000 5o488796E 05 9,536950E 05 188324,8 718,870

505,000 5°377569E 05 9,536950E 05 188391,4 734.4_5

510,000 5,266342E 05 9,536950E 05 188453,5 750.324

515,000 5,155115E 05 9°536950E 05 [88515.0 766,392

520,000 5,043888E 05 9,536950E 05 188580.1 782.695

525,000 4,932661E 05 q,536950E 05 188653,3 79q,237

530°000 4°821434E 05 q°53695OE 05 188739,2 816.024

535,000 4,710206E 05 9,536950E 05 188842,3 833.062

537°424 4,656272E 05 9,536950E 05 18889Q,9 841,416

7-333



D5-15481-I

TABLE 7-XXXVII WEIGHT, THRUSTt ALTITUDE, ANI
RANGE FROM CAPE KENNEDY - LIIGH
PARKING ORBIT IIO8-DEGREES LITH)
(CONTINUED)

TIME FROM

LIFTOFF

ISEC)
537.424

537.442

540.000

543.142

545.000
545.742
549.542
550.000
555.000
560.000
565.000
570.000
575.000
580.000

585.000
590.000
595.000
600.000

605.000

610.000

615.000

620.000

625.000
630.000

635.000
640.000

645°000

650.000

655.000
657.981
657.981
660.000

670.000

680.000

690.000
700.000

710.000

720.000
730.000
740.000

WE IGHT THRUST

I POUNDS) { POUNDS)

3.635400E 05 0.000000E-39

3.635400E 05 2.711470E 04
3.632896E 05 2.711470E 04
3.629819E 05 2.069960E Off

3,620828E 05 2.069960E 05

3.617234E 05 2.333470E 05

3.595114E 05 2.333470E 05
3.592603£ 05 2.333470E 05
3.565169E 05 2.333470E 05
3.537720E 05 2.333470E 05

3.510260E 05 2.333470E 05

3.482801E 05 2.333670E 05

3.655361E 05 2.333470E 05
3.427882E 05 2.333470E 05
3.400422E 05 2.333470E 05
3.372962E 05 2.333470E 05
3.345522E 05 2.333470E 05
3.318087E 05 2.333470E 05
3.290653E 05 2.333470E 05
3.263218E 05 2.333470E 05
3.235783E 05 2.333470E 05
3.208349E 05 2.333470E 05
3.180914E 05 2.333670E 05

3.153480E 05 2.333470E 05

3.126045E 05 2.333470E 05

3.098610E 05 2.333470E 05

3."_'I176Z_, 05 2.333470E 05

3,063741E 05 2.333470E 05
3.016306E 05 2.333470E 05
2.999952E 05 2.333470E 05

2.999952E 05 1.400000E 02

2.999917E 05 1.400000E 02

2.999748E 05 1.400000E 02
2.999579E 05 1,400000E 02

2,999410E 05 1.400000E 02

2.999241E 05 1.600000E 02
2.999072E 05 1.400000E 02

2.998903E 05 1.946394E 02
2.998674E 05 1.936040E 02
2,998445E 05 1.921687E 02

SURFACE
RANGE

(NMI)

841.416

841.476

850.323

861.Iq5

867.627

870.201

883.601
884.996
902.643

919.975

937.591

955.292
973.078
990.950

1008.910
1026.958

1045.096

1063.319

1081.635
1100.062

1118.541
1137.132
1155.817

1174.596

1193.470

1212.440
i23i.507

1250.671

1269.934

1281.464

1281.464
1289.287
1328.029

1366.772

1405.516
1644.260
1483.005
1521.750

1560.496

1599.243

7-334



D5-15481-1

TABLE 7-XXXVl[ WEIGHT, THRUST, ALTIT_E

RANGE FROM CAPE KENNEQROUGH

PARKING ORBIT (I08-DE_IMUTH)

ICONTINUED)

TIME FROM

LIFTOFF

[SEE)

741.981

750.000

760.000

770.000
780,000

790.000

800.000

900.000

I000.000

II00.000

1200.000
1300.000

1400.000

1500.000

1600.000

1700.000

IBO0.OOO
1900.000
2000.000
2100.000

2200.000

2300.000
2400.000

2500.000
2600°000
2700°000
28 _ 000
2900.000
3000.000
3100.000

3200.000

3300.000
3400.000

3500.000
3600.000
3700.000
3800.000

3900.000

4000.000

4100.000

SURFACE

WEIGHT THRUST RANGE

{POUNDS) {POUNDS) {NMI)

2,998400E 05 5.192403E 0 1606.918

2°998354E 05 5.093338E 0 [637.990

2,998297E 05 4.969805E 0 [676.738

2.998247E 05 4.846272E O 17|5.687

2.998188E 05 4.722739E 0 1754.235

2°998|36E 05 4.599206E 0 1792.984

2.998085E 05 4°475673E 0 1831.734
2.997686E 05 8.000000E 0 2219.257

2.997511E 05 5.414466E 0 2606.822

2.996905E 05 5.468606E 0 2994.632

2.996300E 05 5.386507E 0 3382.089

2.995706E 05 5°280026E 0 3769.787

2o995125E 05 5.140162E 0 4157.524

2°994562E 05 4.970717E 0 4545.292

2o994018E 05 4.801273E 0 4933.082

2.993493E 05 6.631828E 0 5320.8R3

2.992986E 05 4.66884_E 0 5708.682

2°992498E 05 4.306344E 0 I 6096.462

2.992027E 05 4.|43844E 0 6484.201

2.99157WE 05 3.981344E 0 6871.871

2.991140E 05 3.818844E 0 7259.435
2.990723E 05 3.65634_E 0 7646.840
2.990325E 05 3.493844E 0 _034.007
2.989944E 05 3.344528E 0 8420.813
2.989579E 05 3.200083E 0 8807.043

2.989231E 05 3.055639E 0 9192.287
2.988898E 05 2.917706E 0 9575.631

2.988576E 05 2.823259E 0 9954.528
2.988260E 05 2.728815E 0 10318.469
2.987951E 05 2.634371E O 10576.159
2.987648E 05 2.539926E 0 10388.460

2.987351E 05 2.445482E 0 10032.228

2.987060E-05 2.351037E 0 9655.351

2.986776E 05 2.256593E 0 9273.116
2.986500E 05 2.197031E 0 BR88.805

2.986234E 05 2,140086E 0 8503.524

2.985979E 05 2.083142E 0 8117.751

2.985734E 05 2.026197E 0 7731.730
2.985500E 05 1.969253E 0 7345.602

2.985277E 05 1.912308E 0 6959.456

7-335



D5-15481-I

TABLE 7-XXXVII WEIGHT, THRUST, ALTITUDEe AND SURFACE
RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH

PARKING ORBIT (IOB-DEGREES LAUNCH AZIMUTH}
(CONTINUED)

TIME FROM SURFACE

LIFTOFF WEIGHT THRUST ALTITUDE RANGE

($EC) (POUNDS) (POUNDS) (METERS) (NMI)

4200.000 2,985063E 05 1.855364E Ol 193078.9 6573.359

4300.000 2.984859E 05 1.815660E Ol 194073.0 6187.359

4400.000 2,984659E 05 1.782327E Ol 195100.9 5801.505

4500.000 2,984462E 05 1.748994E Ol 196124.7 5415.841
4600.000 2.984270E 05 1.718192E Ol 197104.8 5030.418

4700.000 2.984079E 05 1.704303E Ol 198001,9 4645.300

4800.000 2.983890E 05 1.690414E Ol 198779.5 4260.565

4900.000 2.983703E 05 1.683475E Ol 199404.9 3876.322
5000.000 2.g83515E 05 1.697364E Ol 199851.6 34g2.728

5100.000 2.983326E 05 1.711253E Ol 200100.7 3110.011

5200.000 2.983135E 05 1.72_5142E Ol 200141.7 2728.532

5300.000 2.982942E 05 1.739030E O[ 199973,5 2348.879

5400.000 2.982747E 05 1.785218E Ol 199603.6 1972.094
5500.000 2.982546E 05 1.833829E Ol 199049.0 1600.189

5600.000 2.982339E 05 1.882440E Ol 198334.4 1237.549

5100.000 2.982127E 05 1.931051E 01 197491.4 895.469

5800.000 2,981910E 05 1.979662E Ol 196557,5 609.555

5900.000 2,981688E 05 2.028273E Ol 195573.4 490.441

6000.000 2,98|460F 05 2,076884E 01 194582.9 639.298

6100.000 2.98[227E 05 2.|[8396E 01 193627.9 935.923

6200.000 2.980989E 05 2.157285E 01 192747.2 1281.456

6]00.000 2,980747E 05 2.196174E Ol 191974.9 1645.310

6400.000 2.980501E 05 2.231808E Ol 191339.1 2017.535

6500.000 2.980252E 05 2.245697E 01 190860.3 2394.160

6600.000 2.980002E 05 2.259586E Ol 190550.3 2773.320

6700.000 2.979751E 05 _.253263E 01 190412.7 3154.017

6Roo__._nnn 2 ..,°_a_IE._ 05 2.242636E Oi i90441.R 3535.659

6900.000 2.979252E 05 2.228747E OI Iq0623.8 3917.864

7000.000 2.979005E 05 2.214858E Ol 190938.5 4300.357
7100.000 2.978759E 05 2.200970E 01 191359.4 4682.927
7200.000 2.9785[6E 05 2.168996E O1 191855.9 5065.388

7300.000 2.978277E 05 2.135660E 01 192396.0 5447.564
7400.000 2.97804lE 05 2.102327E 01 192947.5 5829.271
7500.000 2,977809E 05 2.068993E Ol 193479.6 6210.2g6
7600.000 2,977581E 05 2.035660_ 01 193965.6 6590.382

7700.000 2.977356E 05 2.002327E Ol 194)83.6 6969.192
7800.000 2,977135E 05 1.968993E Ol 194718.4 7346.268
7900.000 2,976918E 05 1.932618E 01 194962.2 7720.946

8000.000 2.976705E 05 1.895118E Ol 195[14.4 8092.224

8100.000 2.976496E 05 1.857618E Ol 195182.2 8458.496

7-336



D5-15481-I

TABLE 7-XXXVll WEIGHT, THRUST, ALTITUDEt AND SURFACE

RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH

PARKING ORBIT (IO8-DEGREES LAUNCH AZIMUTH)

{CONTINUED)

TIME FROM

LIFTOFF

(SEC)

8200.000

8300.000

8400.000

8500.000

8600.000

8700.000

8800.000

Rgo0.o00

9000.000

9100.000

9200.000

9_00.000

9400.000

9500.000

9600.000

9700.000

9800.000
9900.000

I0000.000

I0100.000
10200.000

I0300.000

I0400.000

10500.000

10600.000

10700.000

i0800.000

10900.000
11000.000
111OO.000
11200.000
11300.000
11400.000
I1500.000

I1600.000

11700°000

11800.000
I1900.000

12000.000

12100.000

WEIGHT

(POUNDS

2.976291E

2.976091E

2.975894E

2.975702E

2.975514E

2.975330E

2.975148E

2.9749711

2.974796E

2.974625E

2,974458E

2.974294E
2.97413lE
2.973970E
2.973810E
2,973650E
2.973490E
2.973328E
2.973165E

2,973000E
2.9728321

2.972660E
2.972485E
2.9723061
2.972125E
2,971940E
2.97i752E

2.9715591

2.9713631
2.9711631
2.9709581

2.970750E
2.970537E
2.970321E

2.970104E

2.969884E

2.969662E

2°9694391

2.969214E
2.968986E

THRUST ALTITUDE

(POUNDS) IMETERS)

05 1.820118E Ol 195179.5

05 1.782618E 01 195126.4

05 1.745118E O1 195048.2
05 1.707618E Ol 194972.3
05 1.673800E Ol 194928.2
05 1.643244E 01 194944.3
05 1.612688E Ol 195046.7
05 1.582133E Ol 195257.4

05 1.551577E 01 195592.1

05 1.521022E Ol 196059.7
05 1.490466E O( 196661,0

05 1.466331E Ol 197389.1

05 1.455220E Ol 198228.1

05 1.444109E 01 199155.4

05 1.432998E Ol 200141.2

05 1.43BII3E Ol 201151.0

05 1.449224E Ol 202147.0

05 1.460335E Ol 203089.9
05 1.473797E Ol 203941.0

05 1.502964E Ol 204664.2
05 1,532131E 01 205228.3
05 1.561297E O1 205607.6
05 1.590464E Ol 205784.9
05 I.6196311 Ol 205751.I

05 1.648797E 01 205506.3
05 1.677964E 01 205059°6

05 1.713590E Ol 204429.7
05 1.749701E 01 203642.3
05 1.785812E 01 202730.5
05 1.821924E 01 201732.4

05 1.858035E Ol 200689.7

05 I°894146E 01 199645.1

05 10930257E Ol 198640.4
05 1.952[70E Ol 197714.9

05 1.968837E O1 196903.0
05 1.985503E 01 196232.7
05 2.002170E 01 195724.3
05 2,018836E Ol 195390.0
05 2.035503E 01 195232,6
05 2.052170E O1 195246.4

SURFACE

RANGE

{NMI)

8817.022
9162.774
9485. 747
9764.586

9954.707

9991.266

9856.567

9607.5?3

9300.425
8964.321
R612,793
8252.438
7886.747
7517.726

7146.618

6774.266

6401.203
6027.945
5654.864
5282.324

4910.701

4540.418
4171.989

3806.077

3443.583
3085.787
2734.587
2392.922
2065.537
1760.399

1491.169

1280.590
1160.862
I160.243
1278.664

14R7.715

1755.045

2057.799
2382.231
2720.303

7-337



D5-15481-1

TABLE 7-XXXVIl WEIGHT_ THRUSTt ALTITUOEp AN[
RANGE FROM CAPE KENNEDY - LI_H
PARKING ORBIT (I08-DEGREES LRH)
{CONTINUED)

TIME FROM
LIFTOFF HEIGHT THRUST

ISEC} IPOUNDS} (POUNOS]
12200.000 2,968758E 05 2o058527E O1
12300o000 2o968529E 05 2.O5fi74qE Ol

12400,000 2.968301E 05 2,052972E Ol
12500,000 2,968072E 05 2.050194E 0!
12600,000 2.967846E 05 2°021577E 0t
12700.000 2°967623E 05 Io991022E Ol
12800°000 2.967403E 05 1.960466E 01
12900,000 2,q67186E 05 1.929911E Ol
13000.000 2,966973E 05 1.899355E Ol
13100.000 2,966764E 05 1o868800E 01
13200,000 2°966557E 05 1.838244E OX
13300°000 2o966355E 05 1°792476E Ot

13400,000 2o966158E 05 1.74108TE O!

13500.000 2,965967E 05 1.689698E 01
13600,000 2.965782E 05 1,638310E 01

13700°000 2.965602E 05 1.586921E 01
13800,000 2.965428E 05 1,535532E Ot
13900.000 2.965260E 05 1._84143E Ol
14000.000 2.965097E 05 1,444536E 01
1_100.000 2.96493BE 05 1.415369E Ol

14200,000 2,964782E 05 I,386203E 01
14300.000 2.964630E 05 1.357036E 01
14600°000 2.964480E 05 1,327869E 01
14500°000 2.964334E 05 1.298703E O1
14600.000 2.964191E 05 1,269536E Ol
14700.000 2°964051E 05 1.249083E Ol
14800.000 2.9634!3E 05 I,2_6305E O1
i4900.000 2,963774E 05 1°243527E 01
15000,000 2,963636E 05 1°240749E 01
15100,000 2,963497E 05 1o256226E 01
15200.000 2.963357E 05 1.278449E O!
15300,000 2,q63213E 05 1.300671E 01

15400,000 2.q63068E O_ .... 1.32741_E 01
15500,000 2.96_917E 05 1°384358E 01
15600.000 2,g627bOE 05 1°441303E 01
|5700.000 2,962597E 05 1.498247E Ot
t5800.000 2.962428E 05 1.555192E 01
15900.000 2.962252E 05 1.612136E 01
16000.000 2.962070E 05 1.669080E 01
t6100.000 2.9618RIE 05 1,726025E 01

SURFACE

I RANGE

(NM[)

3067.199
341g. Sgg

3776.413
4135.352
4495.684
4856.586
5217.346
5577,295

5935.747
&291.g41
6644.973
6993.705

7336.635

7671.705

7995.995
8305.247
8593.136
8850.244
9062.988
q213.640
9283.874
9262.986
9154.840
8975.300
8743.405
8475.207
8182.2_7
7872.520
7551.205
7221.964
6887,349
654q.232
6209.054

5867.995
5527.091
5187.320
4849.684
4515.281
4185.395
3861.600
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TABLE 7-XXXVII WEIGHTt THRUST, ALTITUDE, AND SURFACE
RANGE FROM CAPE KENNEDY - LIFTOFF THROUGH
PARKING ORBIT {I08-DEGREES LAUNCH AZIMUTH)

{CONTINUED)

TIME FROM

LIFTOFF

(SEC)

16200.000

16300.000

16400.000

16500,000

16550.000

WEIGHT

(POUNDS)

2,961687E 05

2.961488E 05

2.961283E 05

2.961073E 05

2,960967E 05

THRUST

(POUNDS]

1.773926E Ol
1°82[148E O1

1,868370E Ol
1.908255E Ol
1.920755E Ol

ALTITUDE

(METERS)

208573.0
207601.7
206544°7
205444.5
204891.7

SURFACE

RANGF

(NMI)

3565.907

3240.960

2950.307

2678.75R

2552.10l

7-339



05-15481-I

TABLE 7-XXXVllI INERTIAL VELOCITY, RELATIVE fELOCITYo
INERTIAL ACCELERATIONt AND G[AVITATIONAL

ACCELERATION - LIFTOFF THROU_PPARKING ORBIT
(I08-OEGREES LAUNCH AZIMUTH)

TIME FROM
LIFTOFF

{SEC]
0.000
5.000

10.000
12.000
15.000

20.000
25.000
30.000
35.000
40.000

45.000
50.000

55.000

60.000

65.000

70.000
75.000
80.000
82.000
85.000
90.000
95.000

I00o000

105.000

II0.000

1i5.000

120.000
125.000
130.000
135.000

140.000

145.000

147.329

150.000

155.000
159.329
159.329
159.459

160.000
L63o759

INERTIAL
VELOCITY

IN/SEC)
408.637
408.762
409.201
409.495
410.092
412.103

415.823
421.922
431.232
444.540
462.697
486.365
515.998
551.823
593.777
641.446

695.052
755.531
781.740
823.252
898.389
981.078

1071.476

1169.766

1276.184
1390=773

1513.976
1646.432
1788.893
1942.295
2107.803
2286.857
2375.377
2457.127
2618.869
2768.902
2768.902
2768.466
2767.641
2762.136

RELATIVE
VELOC ! TY
IN/SEE)

0.00
10.40
22.27
27.45
35.70
50.82
67.85
87.01

108.48
132.52
159.42
189.51

223.08
260.41
301.64

346.72

396.41
452.20
476.39
514.79
584.57
661.87
746.94
839.99
941.30

1051.23
1170.23

1298.84
1437.81
1588.05
1750.69
1927.17

2014.58
2095.03
2254.50
2402.82
24O2°82
2402.32
2401 • 23
2393.91

[NERTI
ACCELERaON
{M/SEC/S)

1.9C
2.2C
2.5(:
2.62
2.8;
3.1!
3.6(
4.0_

4.5 _
5.21
5.9_
6.6
7.5
8.5
9.4

10.4

ll.6

12._
13._'
14._
15.'
17.
19.
20.
22.
24.
26. _
27.
30.
32.
34,
37,
31
31
34
36

9
9
9

GRAV I TA T/ONAL
ACCELERATION

{M/SEC/SEC )
9.8181
9.8181
9.8178
9.8177
9-8174
9.8167
9.8158
9.8146
9.8131
9-8113
9-8090
9.8064
9.8034
9.7998
9.7958
9-7913
9. 7864
9,7809
9.7786
9.7749
9.7684
9-7614
9.7538
9. 7457
9. 7371
9.7279
9.7i82
9.7079
9.6971
9.6856
9.6736
9-6609
9.6548
9.6476
9-6338
9-6215

9.6Z15

9.621|
9.6195
9.6089

7-340
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TABLE 7-XXXVIII INERTIAL VELOCITY, RE[TY,
INERTIAL ACCELERATIONITI(]NAL
ACCELERATION- LIFTOFtKING ORBIT
{lOS-DEGREES LAUNCH A
ICONT INUED)

TIME FROM

LIFTOFF

(SEC)

165.000

165.859

170.000

175,000

180.000
185.000

189.559

190.000

194.559

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

INERTIAL

VELOCITY

(MISEC)

2766.646
2769.803

2789.281

2813,647
2838.913
2865.062
2889.662
2892.102
2917.746

2920.284
2949.548
2979.394
3009.400
3040.377
3072.182
3104.830
3138.330
3172.681
3207.885
3243.944
3280.862
3318.643
3357.292
3396.814
3437.214
3478.501
3520.681
3563.761
3607.751
3652.660
3698.498

3745.276
3793.005-
3841.697

3891.367
3942.028
3993.695
4046.384
4100.113
4154.900

RELATIVE GRAVITATIONAL

VELOCITY W ACCELERATION

{MISEC) (MISECISEC)

2397.86 9.6055

2400.64 9.6031

2418.35 9,5919

2440,69 9.5787

2464,05 9.5660

2488.41 9.5536

25|1.47 9.5426
2513.77 9.5416

2537.98 9.5310

2540.38 9.5300

2568,18 9.5187
2596.69 9.5079

2625.54 9.4973

2655.41 g.4870

2686.17 9.4770

2717,83 9.4673

2750.40 9,4579

2783.88 9.4488

2818,26 9,4399

2853,55 9.4313
2889,74 9.4230
2926.85 9.4150

2964.86 9.4073

3003,80 19"3997

3043,65 9.3925
308_.42 9.3855

3126.12 9.3788
3168.76 9.3723

3212.34 9.3660
3256.87 9.3600

3302.36 9.3542

3348.82 9.3486

3396.25 9.3433

3444.67 9.3382
3494.09 9.3333

3544.53 9.3286

3595.99 9.3241

3648.49 9.3198

3702.05 9.3158

3756.69 9.3119

• -- 7-341
J
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TABLE 7-XXXVIII INERTIAL VELOCITYt RELATIVE VELOCITYt

INERTIAL ACCELERATtONt AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
([08-OEGREES LAUNCH AZINUTH)
(CONTINUED}

TINE FROH
LIFTOFF

(SEC}
350.000
355.000
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
437.627
440,000
445.000
450.000
455.000
460.000
465.000
470.000
_75,000
480.000
485.000
490.000
495.000
500.000
505.000
510.000
515.000
520.000
525.000
530.000
535.000
537.424

INERTIAL
VELOCITY

IM/SEC)
4210.763
4267.724
4325.805
4385.027
4445.416
4506.997
4569.798
4633.849
4699,|7g

4765.821
4833.811
4903.185

4973.982
5046.243
5120.012
5195.336
5272.266
5350,853
5392.832
5424.151
5491.063
5559.233
5628.696
5699.489
5771.648
5845.215
5920.232
5996.746
6074.804
6Z54.459
6235.765
6318.780
6403.567
6490.[93
6578.728
6669.250
6761.839
6856.584
6953.580
7001.454

RELATIVE INERTIAL GR6VITATIONAL
VELOCITY ACCELERATION ACCELERATION
(MISEC) IN/SECISEC) (M/SEC/SEC)

3812.41 12.769 9.3082
3869.25 12.956 9.3047
3927.22 13.149 9.3014
3986.35 13.347 9.2982
4046.66 L3.55L 9.2953
4108.16 13.761 9.2924
4170,90 13.978 9.2898
4234,90 14.202 9.2873
4300.19 14.433 9.2850
4366.79 14.672 9.2828
4434.75 14.91B 9.2807
4504.11 15.173 9.278R
4574.89 15.437 9.2770
4647.14 15.710 9.2753
4720.90 15.992 9.2737
4796.22 16.285 9.2723
4873.15 16.588 9.2709
4951.75 16.903 9.2696
4993,73 14.618 9.2690

5025.05 14.723 9.2684
5091.97 14.948 9.2673
5160,15 15.179 9.2664
5229.63 15,419 9.2655
5300.44 15.665 9.Z648
5372°62 15.921 9.2641
5446.21_ IL._. IB_ 9.2635
5521,25 16. 457 9.2630
5597.79 16. 740 9.2626

5675.88 17.033 9.2622
5755.56 17.336 9,2619
5836.90 17.651 9.2616

5919.94 17.979 9.2614

6004.76 18.319 9.2612
6091.42 18.674 9.2610

6179.99 19.043 9.2608
6270.54 19. 428 9.2606

6363.16 19.831 9.2604
6457.93 20.252 9.2601
6554.96 20.694 9.2598
6602.84 20.916 9.2596

7-342
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TABLE 7-XXXVIII INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT

(IO8-DEGREES LAUNCH AZIMUTH)

(CONTINUED}

TIME FROM INERTIAL RELATIVE INERTIAL GRAVITATIONAL

LIFTOFF VELOCITY VELOCITY ACCELERATION ACCELERATION

(SEC} |M/SEC) |M/SEC) IM/SECISEC) {M/SEC/SEC)

537.424 7001.454 6602,84 9,260 9.2596
537.442 7001.453 6602.84 9.186 9.2596
540.000 7003.219 6604,62 9.190 9°2594
543.142 7005.411 6606.82 10.153 9,2592
545.000 7015.661 6617,08 I0.123 q.2591

545.742 7019.770 6621.19 10.477 9.2591

549.542 7043.599 6645.0# 10.524 9.2590
550.000 7046.479 6647°92 10.525 9.2590

555,000 7078,109 6679°58 10.565 9,2588
560.000 7110,023 6711,52 I0.610 9.258B

565.000 7142.223 6743.75 I0.657 9.2587
570.000 7174,713 6776.26 I0.709 9,2588

575°000 7207.493 6809°07 10.747 9.2589
580.000 7240.561 6842.17 10.789 9.2590

585.000 7273.917 6875.56 10.830 9.2591
590.000 7307.565 6909.24 I0.870 9.2593
595.000 7341.506 6943.21 lo.gll 9.2595
600.000 7375.741 6977,48 I0.952 9,2598

605.000 7410.272 7012.04 10.992 9.2600

610.000 7445.102 7046.90 II.033 9.2603

615.000 7480.232 7082.07 II.074 9.2606

620.000 7515.665 7117.53 If. If5 9.2609
625.000 7551.404 7153.30 II.155 9.2611

630.000 7587.450 7189.38 11.197 9.2614

635.000 7623.807 7225.77 II.235 9.2617

640.000 7660,475 7262,47 !!_275 9.2619

b_5.000 7697.459 7299.49 II.313 9.2621

650.000 7734.762 7336.82 II.398 9.2623
655.000 7772,391 7374°48 11.348 9.2624
657,98l 7794,955 7397.06 I1,367 9.2624

657.981 7794.955 7397.06 9.262 9.2624

660.000 7794.972 7397.09 9.262 9.2625
670.000 7795,059 7397.23 9.263 9.2626
680.000 7795.146 7397.37 9.263 9.2628

690.000 7795.234 7397.52 9.263 9.2629
700.000 7795,322 7397.66 9.263 9.263l
710,000 7795°409 7397.80 9.263 9.2632
720.000 7795.498 7397.94 9.263 9.2633

730.000 7795.604 7398.10 9.264 9.2635
740.000 7795.710 7398,26 9.264 9.2636
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TABLE

TIME FROM

LIFTOFF

(SEC}

741.981

750.000

760.000

770.000
780.000

790.000

BOO.000

900.000

1000.000
XlO0.O00

1200.000

1300.000

1400,000
1500.000

1600o000

1700.000

1800.000
[900.000
2000°000
2100.000

2200.000
2300.000

2400.000

2500.000
2600.000

2700.000

2800.000

2900.000
3000.000

3100.000

3200.000
3300.000
3400.000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000

4100o000

ALIVE vELOCITY,
i Oc|Ty, REL . AV|TATION^L _

7-XXXVII VELELERAI|ON, _NO G_ pARKING UK_IT
ACC ,,_In lHKuu_'"
ION - L'''-FF
_EES LAUNCH _Z|MUTH)

IN_ EL ATIVE
VEt vEOCITY
IM I_SEC)

779 19B .29
779_ }98.38
779_ _98 ._9
779_ )98°60
779_ 398.11
779_ _9B.B_
7796 _98.92
7796 7_99.90
7797 IwO0.70
7797_ v401.46
7798i :402.05
7798, 402.44
7798, 402°62
7799_ W02.59

7799.i _02.39
7799._ ;02.02
7799.i o_.sz
7799._ 00.94
7799._ 00.31

7799._ 19.68
7799.G %9.09
7798._ _8,56
7798._ 8.14
7798.5 7.84
779B.3: 1.66-

779R=!_ T.68
7798.0] '.86
7797.821 _.10
7797.63
7797.41_ _3B

7797.161 ,66'90
7796.87! _06
7796.53_ _09

7796.14_ 98
7795.68! 69
7795.t7( 22
7794.59_ 57
7793o95_ 13
7793.2_ T3
7792.5_?

INERTIAL GRAVITATIONAL

AccELERaTION ACCELERATION

tMISEC/SEC) tMISECISEC)9.2637
9.264 9.2638
9.264 9.2639

9,264 9.264l
9.264 9.2642
9.264 9,264_
9.264 9.2645
9.265 9.265g

9.266 9.2672
9.267 g.2682
9°268 9.2690
9.269 9.2696
9.270 9.2698
9.270 9.2698
9.270 9.2695
9.269 9.2690

9.269 9.2682
9,268 9.2673
9,267 9.2663
9.266 9,2652
9.265 g.26_2
9.264 9.2632
9°263 9.2623
9.262 9.2615
9.262 9.2608
9.261 9.2b03
9.260 9.2599
9.2b0 g.2596
9.260 9.2593
9.259 9.2591
9.259 9.2588
9.259 g.2584
9°258 _.2579
9.258 9.2572
9.257 9.2562
9.256 9.255_
9.255 9.253?
9.254 9.2520
9.252 9.2502
9.250 9.2_B1
9.248
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TABLE 7-XXXVIII INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
[108-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM

LIFTOFF

(SEE)

4200.000
4300.000
44O0.000
4500.000
4600.000

4700.000
4800.000
4900.000
5000.000
5100.000
5200.000
5300.000
5400.000
5500.000
5600.000

5700.000

5800.000
5900.000
6000.000

6100.000

6200.000

6300.000

6400.000

6500.000
6600.000
6700.000
6800.000

6900.000

7000.000

7100.000

7200.000
7300.000
7400.000

7500.000
7600.000

7700.000
7800.000
7900.000

8000.000

8100.000

INERTIAL

VELOCITY

[MISEC)

7791.826

7791.084

7790.359

7789.669

7789.035

7788.477

7788.014
7787.662
7787.432
7787.336
7787.375
7787,55X
7787.858
7788.288
7788.827
7789.458
7790.X60
7790.9X4
7791.694

7792.474

7793.232
7793.948
7794.603

7795.183

7795.676

7796,076

7796.379

7796.586

7796.703

7796.736

7796.695
7796.593

7796.440

7796.249

7796.03|

7795.796

7795.550

7795.298

7795.043

7794.783

RELATIVE INERTIAL GRAVITATIONAL

VELOCITY ACCELERATION ACCELERATION

IN/SEE) [MISEC/SEC) (MISEC/SEC)

7394.60 9.246 9.2459

7393.38 9. 244 9.24_6
7392.11 9.241 9.2413
7390.84 9. 239 9.2390
7389.62 9.237 9.2369
7388.51 9.235 9.2350

7387.55 9.234 9.2333

7386.79 9.232 9.2320
7386.26 9.231 9.2311

7385.98 9.231 9.2306

7385.98 9.23[ 9.2305

7386.25 9,231 9.2309

7386.78 9.232 9.2317
7387.56 9.233 9.2329
7388.55 9.235 9.2344
7389.70 9.236 9.2362

7390.97 9.238 9.238_
7392.31 9.240 9.2403

7393.66 9.243 9.2425

7394.96 9.245 9.2447

7396.16 9.247 9.2467

7397.22 9.248 9.2485

7398.11 9.250 9,2501

7398,78 9.251 9.2513

7399.24 9.252 9.2523

7399.47 g.253 9.2529

7399.48 9,253 9.2532

7399.30 9,253 9.2531
7398.93 9.253 9.2528

7398.44 9.252 9.2522
7397.84 9.251 9.2514

7397.19 9.251 9.2505

7396.53 9.250 9.2496

7395.90 9.249 9.2486

7395.33 9.248 9,2476

7394.85 9.247 9.2466

7394.49 9.246 9.245R

7394.25 9.245 g.245!

7394,14 9.244 9.2445

7394°[4 9.244 9.2440

7-345 .....
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TABLE 7-XXXVIll INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
(108-DEGREES LAUNCH AZIMUTH)
{CONTINUED}

TIME FROM

LIFTOFF

[SEC)

8200.000

8300.000

8400.000

8500.000
8600.000
8700.000

8800.000

8900.000

9000.000
9100.000
9200.000
9300.000

9400.000

9500.000

9600.000

9700.000
9800.000

9900.000

I0000.000

10100.000
10200.000

I0300.000

10400.000

I0500.000

I0500.000

i0700.000

I0800.000

10900.000

!1000.000
11100.000
11200.000
11300.000
11400.000
11500.000

11600.000
[]700.000

!1800.000
11900.000

t2000.000

[2100.000

INERTIAL

VELOCITY

(MISEC]

7794,515
7794,234
7793.933
7793.604
7793.238
7792.830
7792.372
7791.861
7791,295
7790,677
7790,011
7789,307
7788.577
7787.836
7787,101
7786.393
7785.731
7785.I35
7784.626
7784.220
7783.933

7783.776
7783.756

7783.877

7784,136
7784.528
7785.04I
7785.661
7786.369

7787.145

7787.964
7788.803
7789.639

7790.447

7791.208
7791.901
7792.516

7793.034

7793.454

7793.773

RELATIVE INERTIAL GRAVITATIONAL

VELOCITY ACCELERATION ACCELERATION

[MISEC) [MISECISEC) [M/SECISEC)

7394,24 9.244 9,2436

7394.40 9. 243 9.2432

7394°60 9,2%3 g, 2428

7394.80 9. 262 9. 2624
7394,96 9,2%2 9,2419

7395.0% 9. 241 9. 2412
7395.00 9.240 9,2404

7394.82 9. 239 9,2394

7394.48 9. 238 9,2382

7393,96 9. 237 9. 2367

7393,25 9. 235 9,2350
7392.38 9. 233 9.2331

7391 • 36 9. 231 9. 2310

7390.22 9. 229 9. 2288
7389.00 9.227 9.2266

7387.74 9.224 9.2243

7386.50 9. 222 9. 2221

7385.32 9.220 9.2201

7384.26 9. 218 9.2183

7383.37 9.217 9.2168

7382,68 9.2L6 9.2157
7382.23 9. 215 9. 2149
7382.05 9.215 9.2146

7382.14 9.215 9.2148
7382.51 9.215 9.2!53

7383.14 9.216 9.2163

7384.01 9.218 9.2177
7385.09 9.219 9.2194

7386.32 9,221 9.221/*

7387.67 9.224 9.2236
7389.08 9.226 9.2259

7390.49 9. 228 9. 2282
7391.85 9.231 9.2305
7393.10 9.233 9.2327

7394.21 9,235 9.2346

7395.12 9.236 9.2363

7395.83 9.238 9.2376

7396.30 9.239 9.2387

7396.55 9. 239 9,2393

7396.58 9, 240 9.2396
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TABLE 7-XXXVIlI INERTIAL VELOCITYt RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORBIT
{I08-DEGREES LAUNCH AZINUTHI
(CONTINUED)

TIME FROM
LIFTOFF

(SEE)
1220O.00O
12300.000
12400.000
12500.000

12600.000

12700.000
12800.000

12900.000

13000.000

13100.000

13200.000

13300.000
13400.000
13500.000

13600.000

13700.000
13800.000

13900.000
14000.000
14100.000

14200.000

143OO.0OO

14400.000

14500.000
14600.000

14700.000

14800.000

14900.000

15000.000

15100.000

15200.000

15300.000

15400.000

15500.000

15600.000

15700.000

15800.000

15900.000
16000.000
16100.000

INERTIAL RELATIVE INERTIAL GRAVITATIONAL

VELOCITY VELOCITY ACCELERATION ACCELERATION

IMISEC) [MISEC) [M/SEC/SEC) [MISEC/SEC)

7793.991 7396.39 9.240 9.2396

7794.112 7396.04 9.239 9.2393
7794.144 7395.53 9.239 9.2388
7794.097 7394.93 9.238 9.23B0
7793,982 7394.27 9.237 9.2371
7793.812 7393.59 9.236 9.2361
7793.598 7392.94 9.235 9.2350

7793.351 7392.34 9.234 9.2340

7793.082 7391.84 9.233 9.2330
7792.798 7391.44 9.232 9.2321
7792.504 7391.16 9.231 9.2313

7792.203 7391.00 9.231 9.2306
7791.893 7390.96 9,230 9.2299
7791.573 7391.00 9.229 9.2294
7791.238 7391.11 9.229 9.2289
7790.880 7391.26 9.228 9.2284
7790.495 7391.40 9.228 9.2279
7790.073 7391.50 9.227 9.2272
7789.610 7391.52 9.226 9.2265

7789.100 7391.43 9.226 9.2256

7788.541 7391.19 9.224 9.2245

7787.932 7390.80 9.223 9.2231
7787.276 7390.24 9.222 9.2216
7786.578 7389.50 9.220 9.219R
7785.848 7388.60 9.21R 9,2!79
7785.099 7387.56 9.216 9.2158
7784.346 7386.40 9.214 9.2135
7783.608 7385.18 9.211 9.2113

7782.903 7383.92 9.209 9.2091
7782.252 7382.69 9.207 9.2069
7781.676 7381.53 9.205 9.2050

7781.19_ 7380.50 9.203 9.2033

7780.820 7379.64 9.202 9.2019
7780.573 7379.00 9.201 9.2008
7780.463 7378.60 9.200 9.2002
7780.496 7378.47 9.200 9.2000

7780.675 7378.62 9.200 9.2003

7780.997 7379.06 9.201 9.2010

7781.456 7379.76 . 9.202 9.2022

7782.038 7380.70 9.204 9.2037
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TABLE 7-XXXVIIi INERTIAL VELOCITY, RELATIVE VELOCITY,
INERTIAL ACCELERATION, AND GRAVITATIONAL
ACCELERATION - LIFTOFF THROUGH PARKING ORRIT
{lOB-DEGREES LAUNCH AZIMUTH)
{CONTINUED)

TIME FROM

LIFTOFF

{SEC)

16200.000

16300,000

L6400.000

16500.000

16550,000

INERTIAL

VELOCITY

{M/SEC)

7782.729

7783.508

778k.354
7785.24]

7785.695

RELATIVE INER_'IAL GRAVITATIONAL

VELOCITY ACCELERATION ACCELERATION

(M/SEC) |MISEC/SEC ) (MISFC/SEC)

7381.B5 9.206 g.2056

7383.17 9.208 q.2078

7384,5g 9, ZLO g.2 [01

7386.07 9oZL3 9.2126

7386.B2 9,Z14 9.2138
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TABLE 7-XXXIX

TIME FROM

LIFTOFF

(SEC]

0,000

5.000

10.000

12.000

15.000

20.000
25.000
30,000
35.000
40.000
45.000
50.000
55°000
60.000
65.000
70.000
75.000

80.000
82.000
85.000
90.000
95.000

I00.000

105.000
II0.000

115o000

120.000

125,000

130.000
135.000

140,000
145o000

147.329
150.000
155.000
159.329
159.329
159.459
160.000
163.759

INERTIALF,.,.  ,E TI" ,,  0ING.
GEODETIC LA_otTUDF. " LtFTO_F:.F ,
THROUGH PARK_B_DEGRF..ES LAUNCH _L,MUTH)

INERTIAL FLIGHT- _; GEODETIC
PATH ANGLE LATITUDE LONGITUDE

(DEGREES) _EGREES) (DEGREES)

0.000 _8.608 -80.604
1.458 _8.608 -80.604
3.120 ,8.608 -80.604
3.844 8,608 -80.604
4,995 8,608 -80.604

7.084 _.608 -80.604
9.389 _,608 -80.604

11.886 _.608 -80.604
14.517 .608 -80.604
17.202 .bOB -80.603
19.835 ,608 -80,602
22.300 ! ,607 -80.600

-80.598
24.489 ; ,606
26.315 _ ,605 -80.594
27.723 c 604 -80.589

602 -80.582
28.696 9
29.292 9 599 -80.573-80.562
29.596 9i 596
29.646 91 594 -80.557

592 -80.549
29.651 9_i" 587 -80.532
29,492 98 -80.511
29.156 99 581

574 -80.487
28.671 100 -80 459
28.053 tOll. _66 "

_56 -80.426
27.326 lOli_ _44 -80.388

26.575 102; _)1 -80.344
25.823 !02C i17 -80.294
25.072 103_ iO0 -80.238
24.331 103J ,St -80,175
23.610 IO4J 60 -80.105

22.920 104_ ,37 -80.027

22.265 105°2 25 -79,987
21. 974 105.3 It -79. 940
21.610 I05.'I 82 -79. _46
20. 959 10 5.19 55 -79.75 8
20.456 I05. _3 55 -79.75fl
20.456 105_3 55 -79.755
20°435 I05,25 51 -79.744
20. 348 I05,33 27 -79.665
19. 743 -_ 105)85
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TABLE 7-XXXIX

D5-15481-I

INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,

GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF

THROUGH PARKING ORBIT [I08-DEGREES LAUNCH AZIMUTH)

ICONTINUED)

TIME FROM

tlFTOFF

ISEC)

165.000

165.859

170.000

175,000

180.000

185.000

189.559

IgO.O00

194.559

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. nn_vv_

260.000

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

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

IDEGREES) [DEGREES) [DEGREES) [DEGREES)
19.556 106.008 28.319 -79.638

19.427 106.025 28.314 -79.620

18.820 106,107 28.287 -79.532

18.104 106.206 28,254 -79,425
17.406 106,305 28.220 -79.315

16.727 106.406 28.186 -79.205

16.124 106,694 28.154 -79.103
16,067 106.503 28.151 -79.093
15.482 106.593 28. I18 -78.989

15,427 106.602 28,115 -78.g79
14.807 106.701 28.079 -78.864
14.226 106.802 28.042 -78.747

13.710 106.901 28.005 -78.629

13.196 I07.001 27.967 -78.509
12.695 107.[02 27.928 -78.388
12.204 I07.202 27.888 -78.265

11.725 107.303 27.848 -78.141

11.257 107.404 27.807 -78.015

10.800 107.505 27.766 -77.887

I0.354 107.607 27.723 -77.758

9.920 107.709 27.680 -77.626
9.497 I07.811 27.636 -77.494

9.085 I07.914 27.591 -77,359
8.684 108.016 27.546 -77.223
8.294 108.120 27.500 -77.084

7.915 108.223 27.453 -76.944
7.546 108.327 27.404 -76.802
7.189 108.432 27.356 -76.659
6.842 108.536 27.306 -76.513
6.506 108.642 27.255 -76.365
6.180 108.747 27.204 -76.216

5.865 _- 108.853 27.151 -76.064
5.55g 108.960 27.097 -75.910

5.264 109.066 27.043 -75.755

4.979 109.174 26.987 -75.597

4.704 109.282 26.931 -75.437
4,439 109.390 26,873 -75.274

4.184 109.499 26.814 -75.110

3.938 I09.608 26,755 -74.943
3.702 109.718 26.694 -74.774
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TABLE 7-XXXIX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE( AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (lOS-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

LIFTOFF

ISEC)

350,000

355,000

360,000

365.000
370.000
375.000
380.000
385.000
390.000
395.000
400.000

405.000
410.000

41 .ooo
420.000

425,000

430.000
435.000
437.627
440.000
445.000

450.000

455.000
460.000
465.000
470.000
_TK _nn

o,_

480.000
485.000
490.000
495.000
500,000

505.000

510.000

515.000

520,000

525.000
530.000
535.000
537.424

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

IDEGREES) IDEGREES) [DEGREES} (DEGREES)

3.475 109,828 26.632 -74.603

3,257 109.939 26.568 -74.430
3.04g 110.051 26.504 -74.254

2,850 110.163 26.438 -74,075

2.659 110,276 26,371 -73.894

2.478 110.389 26.303 -73.711

2.306 110.503 26.233 -73.525

2.142 II0.617 26.163 -73.336

1.987 110.733 26.090 -73.145
1.841 110.848 26.017 -72.951

1.704 110.965 25.941 -72.754
1.575 111.082 25.865 -72,555

1.454 111.200 25.787 -72.352

1.342 lll.31g 25.707 -72.147

1.238 111.438 25.626 -71.939

1.143 111.558 25.543 -71.728

1.056 111.679 25.458 -71.514

0.977 III.801 25.372 -71.296

0.939 111.865 25.326 -71.181

0.890 111.921 25,284 -71.076
0.793 112.041 25.194 -70.853

0.702 112.161 25.103 -70.627

0.619 112.282 25.011 -70.399

0.542 112.403 2_.916 -70.167

0.473 112.525 2_.820 -69.934

0.410 112.648 24.722 -6g.697
0.355 112.771 24.623 -69.457

0.306 112.895 24.521 -69.215
0.264 113.019 24.418 -68.970
O. 230 II 3. 144 24. 313 -68. 721

O. 203 II 3.270 24. 206 -68. 470
0.182 113.397 24.097 -68.215

0.169 113.524 23.986 -67.958

0.163 113.652 23.873 -67.697
0.165 113.780 23.758 -67.432
0.173 113.909 23.640 -67.165

0.189 114.039 23.521 -66.89_
0.212 114.170 23.399 -66.619

0.243 114.301 23.274 -66.341

0.260 114.365 23.213 -66.205

7-351
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TABLE 7-XXXlX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDEt AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (10B-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM

LIFTOFF

(SEC}

537.424

537.442

540.000

543.142

545.000

545.742
549.542

550.000

555.000
560.000
565.000
570.000
575.000

500.000
585.000
590.000
595.000
600.000

605.000
610.000

615.000

620.000

625.000
630.000

635.000

640.000

645.000
650.000
655.000

657.981
657.981
660.000

670.000
680.000

690.000
700.000
710.000

720.000
730.000
740.000

INERTIAL FLIGHT- INERTIAL GFODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

(DEGREES) (DEGREES) (DEGREES) (DEGREES)

0.260 114.365 23.213 -66.205
0.260 114,365 23.213 -66.204
0.224 I14.426 23.148 -66.060

O. IRI 114.501 23.068 -65.883
0.166 I14.546 23.021 -65.779

0.160 I14.564 23.002 -65.737
0.132 114.657 22.904 -65.523
0.129 114.668 22.892 -65.497
0.095 I14.789 22.763 -65.214
0.063 114.910 22.632 -64.931

0.034 I15.031 22.500 -64.647

0.008 115.151 22.367 -64.362
-0.017 115.271 22.233 -64.076

-0.039 115.390 22.097 -63.790

-0.058 115.509 21.961 -63.502

-0.074 115.628 21.823 -63.214
-0.087 115.746 21.683 -62.925
-0.098 115.864 21.543 -62.635

-0.106 115.982 21,401 -62.3_5

-O. llO 116.099 21.258 -62.053
-0.112 116.215 21.114 -61.761

-0.111 116.331 20.968 -61.467
-0. I07 116.447 20.821 -61.173

-0.I00 116.563 20.673 -60.878
-0.089 116.677 20.524 -60.582
-0.076 116.792 20.373 -60.286

-0.059 116.906 20.221 -59.988
-0.039 ii7.020 20.067 -5g.689
-0.017 117.134 19.913 -59.390

0.000 117.201 19.820 -59.211

0.000 117.201 19.820 -59.211

0.000 117.245 19.756 -59.090
-0.000 117.459 19.#42 -58.490
-O.O01 117.669 19.126 -57.893
-0.001 117.875 18.807 -57.299

-O.O01 118.077 18.486 -56.707

-0.002 118.275 18.163 -56.117

-0.002 118.469 17.838 -55.530

-0.002 118.659 17.511 -54.945

-0.003 118.845 17.182 -54.362
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TABLE 7-XXXlX

D5-15481-1

J

INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (I08-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM

LIFTOFF

(SEC)

741.981

750.000

760.000

770.000
780.000
790.000

800.000

900.000
lO00.O00
II00.000

1200.000

1300.000

1400.000
1500.000

1600,000

1700o000

1800.000

1900.000

2000.000

2100.000

2200,000

2300.000

2400,000

2500,000

2600.000

oTo0.nnn
_g v_V

2800.000

2go0.o00

3000.000

3100.000
3200.000

3300.000

3400.000

3500.000

3600.000

3700.000
3800.000

3900.000

4000.000

4100.000

I

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

(DEGREES) (DEGREES) (DEGREES) (DEGREES)

-0.003 118.881 17.I16 -54.246

-0.003 119.026 16,851 -53.781

-0.003 119.204 16.518 -53.202

-0.003 119.377 16.183 -52.626

-0.004 119.547 15.846 -52.051

-0.004 I19,712 15.508 -51.479

-0.004 I19.874 15,168 -50.909
-0.007 121.269 11.683 -45.305

-0,011 122.274 8.074 -39,851
-0.013 122.899 4,381 -34.501

-0.016 123.149 0.644 -29.206

-0.018 123.027 -3,101 -23,919
-0.019 122.531 -6.814 -18.592

-0.020 121.657 -10.458 -13,177

-0.020 120,396 -13.992 -7.626

-0.019 118.737 -17.375 -1.895

-0.017 116.669 -20.561 4.059

-0.014 114.187 -23.502 10.270

-0.011 111,289 -26,150 16.766

-0.007 107.987 -28.451 23.558

-0,002 104.310 -30.355 30.639
0.004 100.310 -31.814 37.g80

0.009 96,061 -32.788 45.524

0.015 91.658 -33.248 53,197

0.021 87.212 -33,181 60.')05

v.u=,^_ 82.8 _^_v -J_,_o 68.552

0.033 78.645 -31,487 76.049

0.037 74.723 -29.911 83.325
0.042 71.139 -27.903 90.331

0.045 67.940 -25.511 97.044

0.048 65.148 -22.786 103.461

0.050 62,772 -19.781 109.599
0.051 60.810 -16.544 I15.488
0.050 59.253 -13,123 121.164

0.049 58.090 -9.562 126.670

0.048 57,311 -5.901 132.052

0.045 56.909 -2.182 137.357

0,042 56.878 1.559 142.633
0,038 57,218 5.284 147.929

0.034 57,933 8.954 153,291
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TABLE 7-XXXlX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT {I08-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM

LIFTOFF

[SEC)

4200.000

4]00.000

4400.000

4500,000

4600.000

4700.000
4800.000

4900.000

5000.000

5100.000

5200.000

5300.000

5400.000

5500.000

5600.000

5700.000

5800.000

5900.000

6000.000
6100.000

6200.000

6300.000

6400.000

6500.000

6600.000

6700.000

6800.000

6900.000

7000.000
7tO0.O00
7200°000
7300.000
7400.000
7500.000

7600.000

7700.000
7800.000
7900.000
8000.OOO

8100.000

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

IDEGREES) (DEGREES) (DEGREES) (DEGREES)

0.030 59.030 12.531 15R.767

0.026 60.517 15.975 -195.597

0.022 62.407 19.241 -189.757
0.018 64.706 22.284 -183.677

0.015 67.420 25.055 -177.324

0.011 70.542 27.504 -170.681

0.008 74.050 29.579 -163.745

0.005 77.905 31.233 -t56.537

0.002 82.042 32.420 -149.098

-0.000 86.377 33.108 -141.497

-0.002 90.806 33.276 -133.81R

-0.005 95.210 32.918 -126.156
-0.007 99.484 32.046 -118.605

-O.OOg 103.529 30.6B5 -111.242

-0.011 107.264 28.873 -104.128
-0.013 110.636 26.657 -97.297

-0.015 113.612 24.085 -gO.75q
-0.018 116.176 21.209 -84.507

-0.020 118.326 18.079 -78.517

-0.022 120.06g 14.742 -72.755

-0.024 121.413 11.245 -67.181
-0.026 122.370 7.629 -61.751

-0.027 122.948 3.934 -56.418

-0.028 123.154 O.lqg -51.135

-O.OZg 122.988 -3.539 -45.853

-0.029 122.449 -7.241 -40.526
-0.028 121.532 -10.870 -35.104
-0.027 120.228 -14.385 -29.543

-0.024 118.525 -17.743 -23.796
-0.021 I16.414 -20.901 -17.823

-0.017 113.888 -23.809 -11.589

-0.013 110.949 -26.418 -5.069

-0.007 107.608 -28.675 1.746
-O.OOl 103.899 -30.532 8.848
0.005 99.873 -31.939 16.203

0.011 95.608 -32.860 23.756
0.018 91.201 -33.266 31.427
0.024 86°763 -33.144 39.123
0.030 82.409 -32.500 46.74q
0.036 78.244 -31.352 54.217

7-354
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TABLE 7-XXXIX INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,
GEODETIC LATITUDE, AND LONGITUDE - L[FTOFF
THROUGH PARKING ORBIT (lOB-DEGREES LAUNCH AZIMUTHI

(CONTINUED)

TIME FROM

LIFTOFF

ISEC)

8200.000

8300.00O

B400.000

8500.000
8600.000

8700.000

8BO0.O00

8900.000

9000,000

glO0.O00

9200.000
9300.000
9400.000

9500.000

9600.000

9700.000
9800.000
9900.000

10000.000
iOlO0.OOO

10200.000
10300.000
10400.000
10500.000

10600.000

10800.000

10900°000

11000.000
11100.000
11200.000

I1300.000

11400.000

11500.000

11600.000

11700.000

11800.000

I1900.000

12000.000

1210O.000

L

INERTIAL FLIGHT- INERTIAL GEODETIC

PATH ANGLE HEADING LATITUDE LONGITUDE

(DEGREES) (DEGREES) (DEGREES) (DEGREES)
0.041 74,357 -29.733 61.458
0.045 70,814 -27.688 68.427

0.049 67.656 -25.265 75.101

0.051 64.907 -22.515 81.482
0.053 62,573 -19.490 87.5B7
0.053 60.651 -16.239 93.446

0.053 59. Z33 -[2.808 99.096
0.051 58.006 -9.242 104.5BI

0.049 57.262 -5.580 109.947
0.046 56.892 -1.862 115.240

0.042 56.892 1.874 120.50B

0.038 57.263 5.590 125.799
0.034 58.008 9.249 131.160

0.030 59.136 12.812 136.639

0.025 60.651 16.238 -217.719

0.020 62.569 19.484 -211.871

0.016 64.897 22.504 -205.779
0.012 67.638 25.249 -199.415

0.008 70.784 27.668 -192.760

0.004 74.315 29.712 -185.814

0.001 78.186 31.331 -178.598

-0.002 82.335 32.484 -171.156

-0.005 86.673 33.136 -163.557

-0.007 -91.097 .33.269 -155.887

-0.009 95.492 32.877 -148.240

-_ _'_ _ 749 31.974 -140. ru_

-0.014 103.771 30.585 -133.370
-0.016 107.481 28.749 -126.282

-0.018 110.826 26.512 -119.477

-0.020 113.774 23.924 -112.965

-0.022 I16.311 21.035 -I06.737

-0.02_ 118.435 17.896 -100.768

-0.026 120.153 14.553 -95.025

-0.028 121.475 11.052 -89.467

-0.029 122.410 7.435 -84.050
-0.030 122.968 3.741 -78.727
-0.031 123.154 0.009 -73.451

-0.031 122.970 -3.724 -68.174
-0.031 122.414 -7.419 -62.849

-0.029 121.479 -11.039 -57.429

7-355



__....--

TABLE 7-XXXlX

D5-15481-I

I

INERTIAL FLIGHT-PATH ANGLE, INERTIAL HEADING,

GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF

THROUGH PARKING ORBIT (lOB-DEGREES LAUNCH AZIMUTH}

{CONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PATH ANGLE HEADING LATITUDE LONGIIUDE

(SEC) {DEGREES) {DEGREES) (DEGREES) (DEGREES)

12200.000 -0.028 120.157 -14.544 -51.866

12300.000 -0.025 118.438 -17.891 -46.I[6

12400,000 -0.021 I16.311 -21.035 -40.139

12500.000 -0.017 113.770 -23,928 -33.g00

12600.000 -0.012 II0.816 -26.520 -27.375

12700.000 -0.006 107.463 -28.760 -20.555

12RO0.O00 0.000 103.744 -30.597 -13.450

12900.000 0,007 99.711 -31.985 -6.094

13000.000 0.014 95.443 -]2.885 1.456

13100.000 0.020 91.038 -33.271 g.[21

13200.000 0.027 86.606 -33.130 16.807

13300.000 0.033 82.261 -32.468 24.420

13400.000 0.039 78.109 -31.305 31.R72

13500.000 0.044 74.237 -29.674 39.096

13600.000 0.048 70.709 -27.618 46.048

13700.000 0.052 67.568 -25.187 52.705

13800.000 0.054 64.834 -22.432 59.070

13900.000 0.056 62.515 -19.403 65.159

14000.000 0.056 60.606 -16.151 71.004

14100.000 0.055 59,099 -12.720 76.643

14200.000 0.054 57.984 -9.155 82.117

14300.000 0.051 57.249 -5.496 q7.473

14400.000 0.048 56.888 -1.782 g2.758

14500.000 0.044 56.896 1.949 98.018

14600.000 0.039 57.274 5.660 I03.303

14700.000 0.035 58.025 9.313 108.659

14800.000 0.030 59,156 12.869 I14.133

14900.000 0.025 60.677 16.288 -240.229

15000.000 0.020 62.599 19.527 -234.386

[5100.000 0.015 64.929 22.540 -228.300

15200.000 O.OlO 67.671 25.278 -221.941

15300.000 0.006 70.818 27.691 -215.291

15400.000 0.002 74.347 29.728 -208.352

15500.000 -0.002 78.217 31.342 -201.143

15600.000 -0.005 82.362 32.489 -193.710

15700.000 -0.008 86.696 33.138 -186.120

15800.000 -0.011 91.114 33.268 -178.459

15900.000 -0.013 95.504 32.875 -170.822

16000.000 -0.016 99.756 31.972 -163.300

6100.000 -0.018 103.772 30.584 -155.971

7-356



D5-15481-I

TABLE 7-XXXlX INERTIAL FLIGHT-PATH ANGLE( INERTIAL HEADING(
GEODETIC LATITUDE, AND LONGITUDE - LIFTOFF
THROUGH PARKING ORBIT (IO8-DEGREES LAUNCH _ZIMIITH}

ICONTINUED)

TIME FROM INERTIAL FLIGHT- INERTIAL GEODETIC

LIFTOFF PATH ANGLE HEADING LATITUDE LONGIIUPE

(SEC) (DEGREES) (DEGREES) (DEGREES) (_EGHEES}

16200.000 -0.020 I07.478 28.751 -14R.Sgl
16300.000 -0.022 llO. B20 26.517 -I_2.094

16400.000 -0.024 I13.766 23.932 -135.5_g

16500.000 -0.026 116,301 21.047 -129.367

16550.000 -0.027 I17.414 Ig.508 -12_.355

7-357



TABLE 7-XL

D5-15481-I

COMMANDED AND ACTUAL VEItICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
[IOB-DEGREES LAUNCH AZIMUTH)

TIME FROM

LIFTOFF

(SEC)

0.000

5.000

I0.000

12.000

15.000
20.000

25.000

30.000
35.000
40.000

45.000

50.000

55.000
60.000

65.000
70.000
75.000
80.000

82.000
85.000

90.000

95.000
I00.000

105.000

II0.000

115.000

IZO.O00

125.000

130.000

135.000

140.000

145.000

147.329

150.000

155.000

159.329

159.329

159.459

160.000

163.759

COMMANDED ACTUAL COMMANDED ACTUAL

PITCH PITCH YAW YAW

(DEG) (DEG) (DEG) (DEG)
-0o00 0.00 0,00 0.00

-0.00 -0.00 0.00 -0o00

-0.00 0.00 0.00 0.00
-0.03 0.00 0.00 0.00
-0.45 -0o12 0.00 -O.O0

-1.09 -0.86 0.00 0.00

-2.18 -1.79 0.00 O.Ol

-3.68 -3.20 0.00 0.02
-5.61 -5.04 0.00 0.01

-8.01 -7.34 0.00 0.00
-I0.81 -I0. I0 0.00 -0.00

-13.95 -13.22 0.00 -0.00

-17.35 -16.61 0.00 -O.OO

-20.92 -20o20 0.00 -0.00
-24.53 -23. BB 0o00 0.00
-28.15 -27.53 0.00 0.00
-31.71 -31.12 0.00 -0.02
-35.16 -34.60 O.OO -0.03
-36.50 -35.95 0.00 -0.04
-38.45 -37.93 0.00 -0.04
-41.57 -41.10 0.00 -0.03
-44.53 -44,13 0.00 -O.Ol

-47.32 -46.99 0.00 -0.00
-49.94 -50.02 0.00 -0.00

-52.41 -52.51 O.O0 -O.O0
-54.66 -54.54 0.00 O.OO
-56.71 -56.49 u.uu 0.00

-58.58 -58.37 0.00 0.00

-60.31 -60,10 0.00 0.00
-61.89 -61.70 0.00 0.00

-63.34 -63.16 0.00 O.O0
-64.67 -64.51 0.00 O.OO
-65.26 -65.10 0.00 O. OO

-65.90 -65.75 0.00 O.O0
-66.59 -66.84 0.00 0.00
-66.59 -66.90 O.O0 O.O0
-66.59 -66.90 0.00 0.00

-66.59 -66.90 0.00 0.00

-66.59 -66.87 0.00 O.O0
-66.59 -66.55 0.00 -O.O1

COMMANDED

ROLL
[DEG)
18.00
18.00

18.00

17.00

14.00

9.00

4.00

0.00

0.00

0.00

O,O0

0.00

O.O0

0.00
0.00

0.00

O.O0

0.00

O.O0

0.00

0.00

O.OO

0.00

0.00

0.00

0.00

UU

0.00

O.O0

O.O0

0.00

O.O0

0.00

0.00

0.00

O.O0
0.00

O.OO
O.O0

0.00

ACTUAL

ROLL

(DEG}

18.00

18.00

18.00

IR.O0

14.31

9.58

4.61
-0.39

0.01

0.02
0.01

O.OO

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

UU

0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

0.00

0.00

0.00

0.00

O.O0

0.00

7-358



D5-15#81-I

TABLE 7-XL COMMANDED AND ACTUAL VEHICLE ATT|TUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(IO8-DEGREES L_UNCH AZIMUTH)

(CONTINUED}

TIME FROM

LIFTOFF

(SEC)

165.000

165,859

170.000

175.000

180.000
lB5.O00
189.559
[90.000
194.559
195.000

200.000
205.000
210.000
215.000
220.000
225.00O
230.000
235.000
240.000

245.000
250.000
255.000
260.000
265,000
270.000
275,000
260.000

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

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL

P ITCH P ITCH YAW YAW ROLL ROLL

(DEG) IDEG} (DEG) (OEG} (DEG) (DEG}
-66.59 -66.48 0.00 -0.01 0.00 0.00

-66,59 -66.47 0.00 -0,01 0,00 0,00

-66,59 -66.57 0.00 -0.00 0.00 0,00
-66,59 -66.57 0,00 -0,00 0.00 0.00
-66.59 -66.58 0o00 -0.00 0.00 0,00
-66.59 -66.59 0.00 -0,00 0,00 0,00
-66.59 -66, 59 0.00 -0,00 0.00 0,00
-66.59 -66.59 0.00 -0,00 0,00 0.00
-66.59 -66.59 0.00 -0,00 0.00 0.00
-66.59 -66.59 0.00 -0.00 0.00 0.00
-65.59 -66.59 0.08 -0,00 0,00 0.00
-62.43 -62,58 0.08 0.09 0.00 0.00
-62.96 -62.71 0.08 0.08 0.00 -O.O0
-63,47 -63, 3I. 0,08 0,08 0.00 -0,00
-63.99 -63.82 0.08 0.08 0.00 -0.00
-64,54 -64, 35 0.07 0.07 0.00 -O.O0
-65,08 -64.90 0,07 0,07 0.00 -0.00

-65.61 -65,43 0.07 0,07 0,00 -0.00
-66, 14 -65.96 0,07 0,07 O,O0 -0.00
-66.67 -66,49 0,,07 0,07 0.00 -0,00
-67.20 -67.02 0.06 0,06 0.00 -0.00
-67.73 -67.55 0.06 0.06 0.00 -0.00

-68,26 -68.08 0.06 0.06 0.00 -0.00
-68.79 -68.61 0.06 0.06 0.00 -0.00

-69.32 -69.14 0.05 0.06 0.00 -0.00
-69,85 -69, 67 0.05 0.05 0.00 -0.00
-70.39 -70, 21 0.05 0.05 0.00 -O,O0

-70.93 -70.74 0.05 0.05 0.00 -0.00

-71.46 -71.28 0.05 0.05 0.00 -0.00
-72.00 -71,,82 0.06 0.04 0.00 -0.00
-72.54 -72.36 0.04 0.04 O.O0 -O.O0
-73.08 -72.90 0.06 0.04 0.00 -0.00
-73.62 -73.44 0.04 0.04 0.00 -0.00
-74,17 -73,98 0,03 0,04 0.00 -0,00
-74,71 -74, 53 0,03 0.03 0.00 -0.00
-75.26 -75, 07 0,03 0.03 0,00 -0,00
-75.80 -75.62 0.03 0.03 0.00 -0.00

-76.35 -76, 17 0,03 0,03 0.00 -0,00
-76,90 -76,71 0,02 0,03 0,00 -0,00
-77,4.5 -77,26 0,02 0.02 0.00 -0,00

7-359



TABLE 7-XL

D5-15481-I

COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
I[O8-DEGREES LAUNCH AZIMUTH}
(CONTINUED)

J

TIME FROM COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
LIFTOFF PITCH PITCH YAH YAM ROLL ROLL

ISEC] IDEG) (DEG) (DEGI (DEG) (DEGI (DEG)
350,000 -78.00 -77.81 0.02 0.02 0.00 -0,00
355.000 -78.55 -78.36 0.02 0.02 0.00 -0.00
360,000 -79.10 -78.91 0.02 0.02 0.00 -0.00
365.000 -79.65 -79.46 0.01 0.02 0.00 -0.00
370.000 -80.20 -80.01 0.01 0.01 0.00 -0.00
375.000 -80.75 -80.56 0.01 0.01 0.00 -0.00
380.000 -81.30 -81,12 0.01 0.01 0.00 -0.00
385.000 -81.85 -81.67 0.01 0.01 0.00 -0.00
390.000 -82.60 -82.22 0.01 0.01 0.00 -0.00
395.000 -82.96 -82.77 0°00 0.00 0.00 -0.00
400.000 -83.51 -83.32 0.00 0.00 0.00 -0.00
605.000 -86.06 -83.87 0.00 0.00 0,00 -0.00
610.000 -84.61 -84.42 -0.00 -0.00 0.00 0.00
615.000 -85.16 -86.97 -0.00 -0.00 0.00 0.00
620.000 -85.71 -85.52 -0.00 -0.00 0.00 0.00
625.000 -86.25 -86.07 -0.01 -O.Ol 0.00 0.00
630.000 --86.80 --86.62 "0.01 --0.01 0.00 0.00
635,000 -87.35 -87.16 -0.01 -0.01 O.O0 0.00
437.627 -87.63 -87.65 -0.01 -0.01 0.00 0,00
640,000 -87.90 -87.71 -0.01 -0,01 0.00 0.00
645.000 -88o46 -88.26 -0.01 -0.01 0.00 0.00
450.000 -88.98 -88.80 -0.01 -0.01 0.00 0.00
655.000 -89.52 -89,36 -0,01 -0.01 0.00 0.00
660.000 -90.06 -89.88 -0.02 -0.01 0.00 0.00
465.000 -90.60 -90.42 -0.02 -0.02 0.00 0.00
670,000 -91.13 -90,95 -0,02_ -n_n_,__ O, _nv_ 0.00
675.000 -91.66 -91.48 -0.02 -0.02 0.00 0.00
680.000 -92.19 -92.01 -0,02 -0.02 0.00 0.00
685.000 -92.71 -92.54 -0.02 -0.02 0.00 0.00
690.000 -93.26 -93.06 -0.02 -0.02 0.00 0.00
695.000 -93.76 -93.58 -0.02 -0.02 0.00 0.00
500.000 -94.27 -94.10 -0.02 -0.02 0.00 0.00
505.000 -96.79 -94.61 -0.02 -0.02 0.00 0.00
510.000 -95.30 -95.13 -0.02 -0.02 0,00 0.00
515.000 -95.81 -95.66 -0.02 -0.02 0,00 0.00
520.000 -96.32 -96.15 -0.03 -0.02 0.00 0.00
525.000 -96.83 -96.66 -0.03 -0.03 0.00 0.00
530.000 -97.36 -97.16 -0.03 -0.03 0.00 0.00
535.000 -97,85 -97,67 -0.03 -0.03 O,O0 0.00

537.626 -98.10 -q7.93 -0.03 -0.03 0.00 0.00

7-360



05-15681-1

TABLE 7-XL COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
|108-DEGREES LAUNCH AZIMUTH}

(CONTINUED)

TIME FROM

LIFTOFF

{SEC)

537.624
537.662
540.000

543.142

565.000

565.762

569.542

550,000

555.000
560.000
565.000

570.000

575.000

580.000
585.O00

590.000

595.000

600.000

605.000
610.000

615.000

620.000

625.000

530.000

635.000

660.000

665.000

650.000

655.000

657.981
657.981

660.000

670.000
680.000

690,000

700.000

710.000

720.000

730.000
740.000

)

r_

COMMANDED ACTUAL COMMANDED ACTUAL

P ITCH PITCH YAW YAW

(OEG) (DEG} {DEG) [DEG)

-98.10 -97, 93 -0,03 -0.03

-98.10 -97.93 -0.03 -0,03
-97.99 -98.17 -0.03 -0.03
-97.99 -98.29 -0.03 -0.03
-98.76 -98.32 -0.03 -0.03
-98.81 -98.56 -0.03 -0.03

-99.17 -99.10 -0.03 -0.03

-99.21 -99.13 -0.04 -0.03
-99.72 -99.60 -0.04 -0.06

-100.26 -I00, II -0.05 -0.05

-100.78 -100.64 -0.06 -0.05

-101.31 -101.20 -0.07 -0.07

-101.76 -101.65 -0.07 -0.07
-102.21 -102,11 -0.07 -0.07
-102.65 -102,55 -0.06 -0.06
-103.08 -102.98 -0.06 -0.06
-103.51 -103.41 -0.06 -0.06

-103.93 -103.83 -0.06 -0.06
-106.34 -106.24 -0.05 -0.05

-104.75 -106.65 -0.05 -0.05

-105.15 -105.05 -0.04 -0.06

-105.54 -105.46 -0.03 -0.04

-105.92 -105,83 -0.03 -0°03

-I06.29 -106.21 -0.02 -0.02

-106.67 -106.57 -0.00 -0,01

-in7 n 3 _ImL n_ 0.01 0.0i_lwv v_mT_

-107.35 -I07.26 0.06 0.03

-107.88 -I07,87 0.16 0.15
-107,67 -107.62 0.08 0.07

-107.67 -107.65 0.08 0.07

-I07.90 -107.90 -0.77 -0.77
-I09.99 -109.99 -0.75 -0.75
-114.52 -114.52 -0.71 -0.71
-115.20 -115.20 -0.71 -0.71

-I15.88 -115.88 -0.70 -0.70

-116.56 -I16.56 -0.69 -0.69

-117.25 -117.25 -0.68 -0.68

-117.93 -117,93 -0.68 -0.68

-118.61 -118.61 -0.67 -0.67

-119.29 -119.29 -0.66 -0.66

COMMANDED

ROLL

(DEG)

O.O0

O.O0

0.00

0.00

O.OO

O.O0

O.O0
0.00
0.00
0.00

0.00

0.00

0.00

O.OO

0.00

0.00

0.00

0.00

0.00
0.00

0.00

0.00

O.O0

0.00

0.00

0o00
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

ACTUAL

ROLL

{DEG)

O.O0
0.00
0.00
0.00
0.00
O. O0

0,00

0.00
0,00

-0.00
-O.OO

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-O.O0

-O.OO

-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

7-361 ......



05-15.81-I

TABLE 7-XL COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
(I08-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

LIFTOFF

(SEC)

741,981

750.000

760.000

770.000
780,000
790,000
800.000
900,000

lO00.OOO

II00o000

1200.000

1300,000

1400.000

1500.000
1600.000

1700,000

1800.000
1900.000

20O0.000

2100.000

2200.000

2300.000
2400.000

2500.000
2600.000
LI_UQUUU

2800.000

2900.000

3000.000
3100.000

3200.000

3300.000

3400.000

3500.000
3600.000

3700.000
3000,000
3900.000

4000.000

4100.000

a

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDE

PITCH PITCH YAW YAW ROLL

(DEG) (DEG) (DEG) (DEG) (DEG)
-119,42 -119,42 -0.66 -0,66 -0.00
-119.97 -119.97 -0.65 -0,65 -0,00

-120.65 -120.65 -0.65 -0.65 -0.00

-121.33 -121.33 -0.64 -0.64 -0.00

-122.01 -122.01 -0.63 -0.63 -0.00

-122.69 -122.69 -0.62 -0.62 -0.00
-123.37 -123.37 -0.61 -0.61 -0.00
-130.18 -130.18 -0.53 -0.53 -0.00

-136.99 -136.99 -0.46 -0,44 -0.00

-143.80 -143.80 -0.34 -0.34 -0.00

-150,61 -150.61 -0.24 -0.24 -0,00
-157.42 -157.42 -0.14 -0.14 -0.00
-164.23 -164.23 -0.04 -0.04 -0.00
-171.04 -171.04 0.06 0.06 -0.00

-177.85 -177.85 0.16 0,16 -0.00

175,34 175.34 0.26 0.26 -0.00
168.53 168.53 0.35 0.35 -0.00
161.73 161.73 0.44 0.44 -0.00

154,92 154.92 0.52 0.52 -0.00
148.11 148. It 0.59 0.59 -0.00

141.31 141.31 0.65 0.65 -O.O0

134.50 134.50 0.71 0.71 -0.00

127.70 127.70 0.75 0.75 -0.00

120.89 120.89 0.78 0.78 -0.00
114.09 114.09 0.80 0.80 -0.00

107.28 i07.28 0.81 0.81 -0.00

100.48 "I00.48 0.81 0.81 -0.00

93.67 93.67 0.80 0.80 -0.00
86.87 86.87 0,77 0.77 -0.00
80.06 80.06 0.74 0.74 -0.00
73.26 73.26 0.70 0.70 -0.00
66.46 66.46 0.64 0.64 -0.00

59.65 59.65 0.58 0.58 42.02
52.85 52.85 0.52 0.52 142.02
26,05 26.05 0.20 0.20 180.00

19.24 19.24 0.11 0. II 180.00

12.44 12.44 0.02 0.02 180.00
5.64 5.64 -0.07 -0.07 180.00

-I.16 -I.16 -0.16 -0.16 180.00
-7.96 -7.96 -0.24 -0.24 180.00

D ACTUAL

ROLL

{DEC)

-0.00

-0.00

-0.00

-0.00

-0.00

-O.O0

-0.00

-0.00

-0.00

-0.00

-0.00

-O.O0

-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

42.02
142.02
180.00

180.00
180.00

IBO.O0
180.00

180.00
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TA8LE 7-XL

O5-1548 I- I

i

COMMANDED AND ACTUAL VEHICLE ATTITUDE

ANGLES - LIFTOFF THROUGH PARKING ORBIT

[108-DEGREES LAUNCH AZIMUTH)

{CONTINUED)

TIME FROM

LIFTOFF

[SEC)

4200.000

4300.000

4400.000

4500.000

4600.000

4700.000

4800.000
4900.000

5000.000

5100.000

5200.000

5300.000

5400.000

5500.000

5600.000

5700.000

5800.000

5900.000

6000.000

6100.000

6200.000

6300.000
6400.000

6500.000

6600.000

6T00,000

6800.000

6900,000

7000.000

7100.000

7200.000

7300.000
7400.000

7500.000
7600.000
7700.000

7800.000
7900.000

8000.000

8100.000

COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL

PITCH PITCH YAW YAW ROLL ROLL

|DEG) [DEG) |DEG) (OEG] {DEG) (DEG)

-14.76 -14.76 -0.32 -0.32 180.00 180.00

-21.56 -21.56 -0.40 -0.40 180.00 180.00

-28.35 -28.35 -0.47 -0.47 180.00 180.00

-35.15 -35.15 -0.53 -0.53 180.00 180.00

-41.g5 -41.95 -0.58 -0.58 180.00 180.00

-48.74 -48.74 -0.63 -0.63 180.00 180.00

-55.53 -55.53 -0.67 -0.67 180.00 180.00

-62.33 -62.33 -0.69 -0.69 180.00 180.00

-69.12 -69.12 -0.71 -0.71 180.00 180.00

-75.91 -75.91 -0.72 -0.72 180.00 180.00

-82.70 -82.70 -0.71 -0.71 180.00 180,00

-89.50 -89.50 -0.70 -0.70 180.00 180.00

-96.29 -g6.29 -0.68 -0.68 180.00 180.00

-I03.08 -103.08 -0.65 -0.65 180.00 180.00

-109.87 -109.87 -0.61 -0.61 180.00 180,00

-116.67 -I16.67 -0.56 -0.56 180.00 180.00

-123.46 -123.46 -0.51 -0.51 180.00 180.00

-110.26 -110.26 -0.59 -0.59 157.98 157.98

-I17.05 -117.05 -0.54 -0.54 57.98 57.98

-123.85 -123.85 -0.49 -0.49 -O.O0 -0.00

-130.65 -130.65 -0.43 -0.43 -0.00 -0.00

-137.45 -137,45 -0.37 -0.37 -0.00 -0.00

-144.24 -144.24 -0.30 -0.30 -0.00 -0.00

-151.04 -151.04 -0.23 -0.23 -O.O0 -0.00

-157.84 -157.84 -0.16 -0.16 -0.00 -0.00
-i64.64 -i64.64 -0.09 -0.09 -0.00 -0.00

-171.44 -171.44 -0.02 -0.02 -0.00 -0.00

-178.24 -178.24 0.06 0.06 -0.00 -O. O0

174.96 174.96 0.13 0.13 -0.00 -0.00

168.16 168.16 0.19 0.19 -0.00 -0.00

161.36 161.36 0.26 0.26 -0.00 -0.00

154.56 154.56 0.32 0.32 -0.00 -0.00

147.76 147.76 0.37 0.37 -O.O0 -0.00

140.97 140.97 0.42 0.42 -0.00 -0.00

134.17 134.17 0.47 0.47 -O.O0 -0.00
127.37 127.37 0.50 0.50 -0.00 -0.00

120.58 120.58 0.53 0.53 -0.00 -0.00

113.78 113.78 0.55 0.55 -0.00 -0.00

106.99 106.99 0.56 0.56 -0.00 -0.00

100.19 100.19 0.57 0.57 -0.00 -0.00
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D5-15481-1

TABLE 7-XL COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
|lOB-DEGREES LAUNCH AZIMUTH)
ICONTINUED}

TIME FROM COMMANDED ACTUAL COMMANDED ACTUAL COMMANDED ACTUAL
L|FTOFF PITCH PITCH YAW YAM ROLL ROLL

ISEC) IDEG) IDEG) IDEG) IDEG) IDEG) (OEG)
8200.000 93.40 93.40 0,57 0.57 -0.00 -0.00
8300.000 86.60 86.60 0.56 0.56 -O.O0 -0.00
8400.000 79.81 79.81 0.54 0.54 -O.O0 -0.00
8500.000 73.01 73.01 0.52 0.52 -0.00 -0.00
8600.000 66.22 66.22 0.49 0.49 -0.00 -0.00
8700.000 59.42 59.42 0.45 0.45 -0.00 -0.00

8800.000 52.63 52.63 0.4l 0.41 -0.00 -0.00
8900.000 45.83 45.83 0.36 0.36 -0.00 -0.00
9000.000 39.04 39.04 0.3[ 0.31 -0.00 -0.00
9[00.000 32.25 32.25 0.26 0.26 -0.00 -0.00
9200.000 25.45 25.45 0.20 0.20 -0.00 -0.00
9300.000 18.66 18.66 0.15 0.15 -0.00 -0.00
9400.000 11.87 11.87 0.09 0.09 -0.00 -0.00

9500.000 5.08 5.08 0.03 0.03 -0.00 -0.00
9600.000 -1.71 -1.71 -0.03 -0.03 -0.00 -0.00
9700.000 -8.50 -8.50 -0.09 -0.09 -0.00 -0.00

9800.000 -15.28 -15.28 -0.14 -0.14 -0.00 -0.00
9900.000 -22.07 -22.07 -0.19 -0.19 -0.00 -0.00

10000.000 -28.85 -28.85 -0.24 -0.24 -0.00 -0.00
I0100.000 -35.64 -35.64 -0.29 -0.29 -0.00 -0.00
I0200.000 -42.42 -42.42 -0.33 -0.33 -0.00 -0.00
10300.000 -49.21 --49.21 -0.36 --0.36 -0.00 --0.00
10400.000 -55.99 -55.99 -0.39 -0.39 -0.00 -0.00
10500.000 -62.77 -62.77 -0.41 -0.41 -0.00 -0.00
10600.000 -69.55 -69.55 -0.43 -0.43 -0.00 -0.00
!0700,000 -76.34 -76.34 -0.45 -0.45 -0.00 -0.00

I0800.000 -83.12 -83.12 -0.45 -0.45 -0.00 -0.00
10900.000 -89.9I -89.91 -0.45 -0.45 -0.00 -0.00
11000.000 -96.69 -96.69 -0.45 -0.45 -0.00 -0.00
lllO0.O00 -103.4B -103.4B -0.44 -0.44 -0.00 -0.00
I1200.000 -110.26 -110.26 -0.42 -0.42 -0.00 -0.00
11300.000 -117.05 -11-7._5 -0.40 -0.40 -0.00 -0.00

ll400.O00 -123.84 -123.84 -0.38 -0.38 -0.00 -0.00
11500.000 -130.63 -130.63 -0.34 -0.34 -0.00 -0.00

11600.000 -137.42 -137.42 -0.31 -0.31 -0.00 -0.00

11700.000 -144.21 -144.21 -0.27 -0.27 -0.00 -0.00

I1800.000 -lSl.Ol -151.0l -0.23 -0.23 -0.00 -0.00

ll900.O00 -157.80 -157.80 -0.19 -0.19 -0.00 -0.00

12000.000 -164.59 -164.59 -0.15 -0.15 -0.00 -0.00

12100.000 -171.38 -171.38 -0.I0 -0.10 -0.00 -0.00
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05-15481-I

TABLE 7-XL COMMANDED AND ACTUAL VEHICLE ATTITUDE
ANGLES - LIFTOFF THROUGH PARKING ORBIT
([O8-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC}
12200.000
12300.000
12400.000
12500.000
12600°000
12700.000

12800.000

12900.000

13000.000
13100.000

13200.000

13300.000

13400.000
13500.000

13600.000

13700.000

13800.000

13900.000

140OO.OOO

14100.000

14200.000

14300.000

14400.000

14500.000

14600.000
14700.0O0

14800.000

14900.000
15000.000

15100.000

15200.000

15300.000

15400.000

15500.000

15600.000

15700.000

15800.000

15900.000

16000.ODD

16100.000

COMMANDED ACTUAL COMMANDED ACTUAL

PITCH PITCH YAW YAW

(DEG) (DEG} (DEGI (OEG)

-17B.tB -178.18 -0.06 -0.06
175.03 175.03 -0.01 -0.01

168.24 168.24 0.03 0.03
161.45 161.45 0.07 0.07

154.66 154.66 0.11 0. II

147.87 147.87 0.15 0.15
141.08 141.08 0.19 0.19
134.29 134.29 0.22 0.22
127.50 127.50 0.25 0.25
120.71 120.71 0.28 0.28
113.93 113.93 0.30 0.30
107.14 107.14 0.32 0.32
100.35 100.35 0,33 0.33

93.57 93.57 0.34 0.34
86.78 86.78 0,35 0.35
79.99 79.99 0.35 0.35

73.20 73.20 0.34 0.34
66.42 66.42 0.34 0.34

59.63 59.63 0.32 0.32
52.84 52.84 0.31 0.31
46.06 46.06 0.29 0.29
39,27 39.27 0.27 0.27
32.49 32.49 0.25 0.25
25.70 25.70 0.22 0.22
18.92 18.92 0.19 0.19
_.1_ '_ 14 n ,, 0.16

5.35 5.35 0.13 0.13
-1.43 -1.43 0.I0 O.IO

-8.21 -8.21 0.07 0.07
-14.99 -14.99 0.04 0.04

-21.76 -21.76 0.01 0,01

-28.54 -28.54 -0,03 -0.03
-35.32 -35.32 -0.06 -0.06

-42.09 -42.09 -0.08 -0.08

-48.87 -48.87 -O.11 -0. II

-55.64 -55.64 -0.14 -0.14
-62.42 -62.42 -0.16 -0.16
-69.19 -69.19 -0.18 -0.18
-75.97 -75.97 -0.20 -0.20
-82.74 -82.74 -0.22 -0.22

COMMANDED

ROLL

(DEG)

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0,00

-0,00

-0,00

-0.00

-O,O0

-0o00

-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

-O.O0

-0.00

-0.00
-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

-0.00

ACTUAL

ROLL

[DEG)

-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

-0.00

-0.00

-0.00
-0.00

-0.00

-0.00
-O.O0

-0.00

-0.00

-0.00

-U.UU

-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 7-XL

05-15481-£

COMMANDED AND ACTUAL VEHICLE ATTIIUDE

ANGLES - LIFTOFF THROUGH PARKING oRBIT

(lOB-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

LIFTOFF

(SEC}

16200,000

16300°000

16600°000

16500.000

16550,000

COMMANDED ACTUAL COMMANDED ACTUAL C4MANDEO

PITCH PITCH YAW YAW tOLL

(DEG) (DEG) (DEG) (OEG) DEG)

-89°52 -89,52 -0°23 -0°23 O,O0

-96.30 -96.30 -O.Z_ -0.24 0.00

-I03.0B -103°08 -0,25 -0,25 0.00
-109o86 -109o86 -0,26 -0.26 D°OO

-113.25 -113.25 -0,26 -0.26 _,00

ACTUAL

ROLL
(DEG }

-O.O0

-0,00

-O. O0

-0.00

-0.00
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D5-15481-I

TABLE 7-XLI MACH NUMBERe RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (lOB-DEGREES LAUNCH AZIMUTH|

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF
LIFTQFF NUMBER PATH ANGLE ATTACK

(SEC} (DEGREES) (DEGREES]
0.000 0.00 0o000 0.00
5.000 0.03 89.830 0.03

I0.000 0,06 89.794 0,09

12.000 0.08 89.777 0.11
15.000 0,10 89.750 0.25
20,000 0.15 89.671 0.43
25.000 0.20 88.626 0.29
30.000 0.25 87,128 0.19
35.000 0.32 85.159 0.09
40.000 0.39 82.777 0.12
45.000 0,47 79.993 0.15
50.000 0.57 76.873 0.17
55.000 0.68 73.498 0.17
60.000 0,80 69.951 0.15
65.000 0.94 66.312 0.13

70.000 1.11 62.665 0.15
75.000 1.30 59.078 0.18

80.000 1.53 55.606 0.20
82.000 1.63 5_.260 0.20
85.000 1.78 52.293 0.21
90.000 2.05 49.165 0.19

95.000 2.30 46.233 0.14
100.000 2,55 43.491 0.08
105.000 2.83 40,914 0.39
110.000 3.14 38.489 0.41
115,000 3.46 36.289 0.20
!20,000 3:79 34,30! 0,13
125.000 4,14 32.490 0.13
130.000 4.50 30.837 0.14
135.000 4.88 29,331 0,15
140.000 5.31 27.962 0.17
145.000 5.87 26.718 0.18
147.329 6.19 26.180 0.19
150.000 6.51 25.591 0.19

155.000 7.18 24.552 0.16
159.329 7.86 23.749 0.76
159.329 7.86 23.749 0.76
159.459 7.86 23.725 0.79
160.000 7.89 23.627 0.92
163.759 8.05 22.939 2.01

NORMAL
FORCE ANGLE

(DEGREES)
O.

89.
----I 90 .

90.
B5,
87.
97.

III.
161.

-145.
-132.
-126.
-125.
-129.
-131.

-128.
-127.
-125.
-125.
-123.
-121.
-126.
-159.

102.
102.
I17.

138.

139.
137.
135.
134.
132.
131.

131.

144.

-I00.

-I00.

-I00.

-99.

-95.
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TABLE 7-XLI MACH NUNBERt RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE -LIFTOFF THROUGH
PARKING ORBIT {lOB-DEGREES LAUNCH
(CONT INUED}

AZIMUTH)

TIME FROM

LIFTOFF

(SEC)

165.000

165.859

[70.000

175.000

180.000

185.000
189.559

190.000

194.559

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

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

MACH RELATIVE FLIGHT- ANGLE OF

NUMBER PATH ANGLE ATTACK

[ DEGREES} [DEGREES}
8.13 22.719 2,33
8.18 22. 566 2.51

8.46 21.844 3.23
8.80 20.991 /_.20

9.15 20. 160 5.14

9.24 19. 352 6.06
9.22 18.635 6.89

9.20 18. 567 6.q7

9.03 17.871 7.77

9,02 17.805 7,85

8.86 17.069 8,71
8.61 16.378 13.54

8.38 15.763 14.15

8.17 15.152 14.29

7.78 14. 556 14.51

7.46 13.975 14,69
7.19 13.408 14.85

6.72 12.854 15.00

6.37 12.315 15.15

6.09 11.790 15.29
5.87 11.279 15.41
5.69 10.782 15.52
5.54 10.299 15.62
5.42 9.830 15.71

5.32 9. 375 15.78

5.24 8.933 15.84

5.17 8. 505 15.88

5.12 8.091 15.92
5.10 7.689 15.94

5.09 7.301 15.95

5.08 6. 925 15.94

5,08 6.562 15.93

5.09 6.211 15.90

5.12 5.873 15.86
5.15 5.5'_7 15.81
5.19 5.233 15.75

5.23 4.931 15.68
5.28 4.641 15.60
5.32 4.362 15.51

_-5.37 4.095 15.41

NORMAL

FORCE ANGLE

(DEGREES)

-94.

-94.

-93.

-93.

-92.

-92.

-92.
-92.

-92.

-92.

-92.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-91.

-9i.

-91 •

-91.

-92.

-92.

-92.

-92.

-92,,

-92.

-92.

-92.,

-92.

-92.

-92.

-92.
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D5--15_8 I--I

TABLE 7-XLI MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (I08-DEGREES LAUNCH
(CONTINUED]

AZIMUTH)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE

(SEC) [DEGREES) (DEGREES) IDEGREES)
350.000 5.43 3.838 15.30 -92.
355.000 5.50 3.593 15,18 -92.
360.000 5.56 3.358 15.05 -92.
365.000 5.63 3.135 14.92 -92.
370.000 5.69 2.922 14.77 -92.
375.000 5,77 2.719 14.62 -92.
380.000 5.8_ 2.526 14.46 -92.
385.000 5.91 2.344 14.29 -92.
390.000 5.99 2.172 14.12 -92.
395.000 6.07 2.010 13.96 -92.
400.000 6.15 1.857 13.75 -93.
405.000 6.24 1.714 13.55 -93.
610.000 6.33 1.581 13.35 -e3.
415.000 6.42 1.457 13.14 -93.
420.000 6.51 1.343 12.93 -93.
425.000 6.60 1.238 1Z.71 -93.
430.000 6.70 1.142 12.49 "93.
635.000 6.80 1.055 12.26 -93.
637.627 6.85 1.014 12.14 -93.
640.000 6.89 0.961 12.05 -93.
645.000 6.98 0.855 11.84 -93.
650.000 7.07 0.756 11.64 -93.
455.000 7.16 0.666 11.44 -93.
460.000 7.25 0.583 11.23 -93.
665.000 7.34 0.508 11.02 -94.

_Tn nnn 7._ 0.440 i0.8i -94.

675.000 7.54 0.380 10.59 -94.

680.000 7.66 0.328 10.38 -94.
685.000 7.76 0.283 10.16 -96.
490.000 7.85 0.246 9.94 -96.

495.000 7.96 0.216 9.72 -94.

500.000 8.07 .... 0.195 9.50 -94.
505.000 8.18 0.180 9.28 -94.
510.000 8.30 0.174 9.05 -94.

515.000 8.62 0.175 8.83 -95.

520.000 8.54 0.184 8.60 -95.
525.000 8.67 0.201 8.37 -95.
530.000 8.79 0.225 8.13 -95.
535.000 8.92 0.257 7.89 -95.
537.424 8.99 0.276 7.77 -95.

7-369



05-15481-1

TABLE 7-XL! MACH NUMBER, RELATIVE FLIGHT-PATH

ANGLE, ANGLE OF ATTACKt AND NORMAL

FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (108-DEGREES LAUNCH AZIMUTH)

(CONTINUED}

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL

LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE

ISEC) (DEGREES} (DEGREES) (DEGREES)

537,424 8,99 0,276 7,77 -95,
537,442 8,99 0,275 7.77 -95.

540,000 8.99 0.238 7,73 -95.
543.142 8,99 0,192 7.86 -95.
545.000 9.00 0,176 7,94 -95.
545,742 9.01 0,170 7,78 -96.

549,542 9,0& 0,|40 7,48 -96.
550.000 9.04 0.137 7,48 -96.
555.000 9,09 0.I01 7.36 -96.

560.000 9.13 0.067 7.19 -96.
565.000 9.17 0.036 7.00 -97.

570.000 9.22 0.008 6.79 -97,

575.000 9,26 -0,018 6.68 -97.
560.000 9,31 -0.041 6.56 -97.

585.000 9.36 -0.061 6.46 -97,
590,000 9.41 -0,078 6,37 -98,
595.000 9,45 -0.092 6,27 -98.
600.000 9.50 -0.103 6.19 -98.

605.000 9.55 -0.112 6.11 -98.

610.000 9.60 -0.117 6.03 -98.
615.000 9,65 -0.119 5.96 -98.
620.000 9.70 -0.I17 5.89 -98,
625.000 9.76 -0,113 5.83 -98.
630.000 9,8L -0.I05 5.77 -99.
635.000 9.86 -0,096 5.73 -99.
6&O,O00 9.91 -0,080 5.69 -99.

645.000 9'97 -0.062 5.68 -98.
650.000 I0,02 -0.041 5.37 -98.

655,000 10.07 -0,018 5.94 -98.

657,98 1 10.10 0.000 6,09 -98.
657. 981 I0- 10 0.000 6, 01 -106.

660. 000 I0, I0 0o000 4.17 -113.

670.000 I0,I0 -0.000 1.61 179.

680,000 tO.ll -0.001 1.63 179.

690.000 I0,II -0.001 1.64 179,

700.000 I0.II -0.001 1.66 179.

710.000 I0.II -0.002 1,67 179.

720.000 lO.I2 -0.002 1.68 179.

730.000 I0.12 -0,002 _..4 1,70 179.
740.000 10.12 -0.003 _.71 179.
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TABLE 7-XLI MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACK, AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT ([08-DEGREES LAUNCH AZIMUTH)
(CONTINUED]

TIME FROM
LIFTOFF

(SEC|
7_1.981
750.000
760.000
770,000
780.000
790.000
800.000
900.000

I000.000

II00.000

1200.000

1300.000
1_00.000

1500.000

1600.000

1700.000
1800.000
1900.000

2000.000
2100.000

2200.000
2300.000

2400.000
2500.000
2600.000
2700.000
2800.000
2900.000
3000.000
3100.000
3200.000
3300.000
3400.000
3500.000
3600.000
3700.000
3800.000
3900.000
4000.000
4100.000

MACH RELATIVE FLIGHT- ANGLE OF
NUMBER PATH ANGLE ATTACK

( DEGREES] {DEGREES)
I0.12 -0.003 1.7l

I0.12 -0.003 I. 72
10.12 -0.003 1.74

I0.13 -0.004 1.75

10.13 -0.004 1.76

I0.13 -0.004 1.77

IO. 13 -0.005 1.78
I0.15 -0.008 I. 88
lO.1T -0.011 1.96

10.18 -0.014 2.01
10.19 -0.OIT 2.03
10.20 -0,019 2.02

10.20 -0.020 1.98
10.19 -0.021 1.91

10.19 -0.021 1.82

I0.17 -0.020 1.70

I0.16 -0.018 I. 56

10.15 -0.015 1.39

lO.13 " -0.01! 1.21

lO.11 -0.007 1.01

I0.10 -0.002 O. 79

lO.OB 0,004 O. 56
I0.07 0.010 0.33
10.06 0.016 0.09
10.06 0.023 O. 15
I0. "_=:,,, 0.029 0.39
10.05 0.034 0.62
10.05 0.040 O. 05
10.06 0.044 1.06
10.06 0.048 1.26
10.06 0.050 1.44

10.07 0.052 1.60
10.07 0.053 1.73
10.07 0.053 1.85
10.06 0.052 20.09
10.05 0.050 20. I0

10.04 0.047 20.10
10.03 0.044 20. lO

10.02 0.040 20.10
lO.O0 0.036 20.09

NORMAL
FORCE ANGLE

{DEGREES)
179.
179.
179.
179.
179.

179.

179.

179.

179.

179.
179.

179.
179.

179.

179.

179.

179.

179,

179.

179.

179.
179.

180.
179.

O.
O.
O.
O.
O.
O.
O.
1.
1.
1.

85.
85.
85.
85.
85.
85.
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TABLE 7-XLI HACH NUNBERt RELATIVE FLIGHT-PATH
ANGLE, ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT (lOB-DEGREES LAUNCH
(CONTINUEO)

AZIMUTH)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORHAL
LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE

{SEE) (DEGREES) (DEGREES) (DEGREES)
4200.000 9.98 O.03Z 20.08 RS.
4300.000 9.96 0o028 20.08 86.
4400.000 9.94 0.023 20.06 86.
4500.000 9,92 0.019 20.05 86.
4600.000 9.90 0.015 20.04 87.
4700.000 9.88 0.012 20.03 87.
4800.000 9.87 O.OOB 20.02 88.
4900.000 9.86 0.005 20.01 88.
5000.000 9.85 0.003 20.00 89.
510O.O00 9.84 -0.000 20.00 90.
5200.000 9.84 -0.002 20.00 90.
5300.000 9.85 -0.005 20.00 91.
5400.000 9.85 -0.007 20.01 91.
5500.000 9.86 -0.009 20.01 92.
5600.000 9.88 -0.012 ZO.O2 93.
5700.000 9.89 -0.014 20.03 93.
5800.000 9.91 -0.016 20.04 94.
5900.000 9.93 -0.019 1.53 180.
6000.000 9.95 -O.OZl 1.68 180.

6100.OOO 9.9T -0.023 1.80 180.

6200.000 9.99 -0.025 1.90 180.

6300.000 lO.OO -0.027 1.97 180,

6400.000 10.02 -0.029 2.01 179.

6500.000 10.03 -0.030 2.03 179.

6600.000 10.03 -0.030 2.02 179.

_Tnn=nnn In n_ _0.030 i.97 iT9.

6_00.000 I0.04 -0.030 1,91 179,

6900.000 10.03 -0.028 1.81 179.
7000.000 10.03 -0o026 1.69 179.

7100.000 10.02 -0.022 1.54 179.

7200.000 10.01 -0.018 1.38 179.
7300.000 10.00 ..... 0.013 1.19 179.
7400.000 9.99 -0.008 0.99 180.
7500.000 9.97 -0.002 0.77 lfi3.

7600.000 9.97 0.005 0.54 180.

7700.000 9.96 0.012 0.31 180.

7800.000 9.95 0.019 0.07 179.
7900.000 9.95 0.025 0.18 O.
8000.000 9,94 0.032 0.41 O,
8100.000 9.94 O.03B _.65 O.
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TABLE 7-XLI MACH NUMBER, RELATIVE FLIGHT-PATH

ANGLE, ANGLE OF ATTACK, AND NORMAL

FORCE ANGLE - LIFTOFF THROUGH

PARKING ORBIT (I08-DEGREES LAUNCH

[CONTINUED)

AZIMUTH)

TIME FROM MACH RELATIVE FLIGHT- ANGLE OF NORMAL

LIFTOFF NUMBER PATH ANGLE ATTACK FORCE ANGLE

[SEC) [DEGREES) (DEGREES) (DEGREES)

8200.000 9.94 0.043 0.87 O.

8300.000 9.94 0.048 1.08 O.

8400.000 9.94 0.051 1.28 O.

8500.000 9.95 0.054 1.46 O.

8600.000 9.95 0.055 1.6l O.

8700.000 9.95 0,056 1.75 O.
8800.000 9.94 0.055 1.86 O.

8900.000 9,94 0.054 1.94 O.

gO00.O00 9,93 0.052 Z,O0 O.

glO0.O00 9.93 0.048 2.03 I.

9200.000 9.91 0.045 2.03 I.

9300.000 9.90 0.040 2.00 1.
9400.000 9.88 0.036 1.94 1.
9500,000 q.87 0.031 1.86 1.
9600.000 9.85 0.026 1.75 I.

9700,000 9.83 0,021 1.62 1.
9800.000 9.81 0.017 1.46 1,
9900.000 9.79 0.013 1.28 1.

10000.000 9.77 0.008 1.09 O.
10100,000 9,76 0.005 0.88 O.

I0200.000 9.75 0.001 0.65 O.

10300.000 9.74 -0.002 0.42 O.

10400,000 9.74 -0.005 0.18 O.

10500.000 9.74 -0.007 0.06 -179.
10600.000 9.74 -0.010 0.30 -180.

iu_uu.uuu _.:b -0.012 0.5_ -i80.

10800.000 9.77 -0.014 0.76 -180.

I0900.000 9.78 -0.017 0.98 -180.

II000.000 9.80 -0.019 1.19 -IBO.

1ll00.000 9.82 -0,021 1.37 180,
Ii200.000 9.84 -0.023 1.54 180.

11300.000 9.86 -0.025 1.69 180.

11400.000 9.88 -0.027 1.81 180,
I1500.000 9.89 -0.029 1.90 180.

I1600.000 9.91 -0.031 1,98 180.

11700.000 q.g2 -0,032 2.02 180.

IIBO0.O00 9.93 -0.033 2.03 180.

I1900.000 9.94 -0.033 2.02 180.
12000,000 9.94 -0.032 1.97 180,

12100.000 9.94 -0.031 1.90 180.
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TABLE 7-XLI MACH NUMBER, RELATIVE FLIGHT-PATH
ANGLEr ANGLE OF ATTACKt AND NORMAL
FORCE ANGLE - LIFTOFF THROUGH
PARKING ORBIT {108-DEGREES LAUNCH AZIMUTH)

(CONT INUED)

TIME FROM

LIFTOFF

(SEC}

12200,000

12300,000

12400.000

12500.000

12600,000

12700°000

1280O.0OO

12900.000

13000.000
13100.000
13200.000

13300.000
13400.000
13500.000

13600.000

13700.000

13800.000

13900.000

14000.000

14100.000

14200.000

14300.000

14400.000

14500.000

14600.000

14700.000

14800.000

14900.000

15000.000

15100.000
15200,000
15300.000
15_00.000
15500.000
15600,000
15700,000

15800.000

15900.000
16000.000

)16100.000

MACH RELATIVE FLIGHT- ANGLE OF NORMAL

NUMBER PATH ANGLE ATTACK FORCE ANGLE

(DEGREES) ( DEGREES ) (DEGREES)
9.94 -0.029 1.81 1BO.
q.93 -0.026 1.68 180,
9.93 -0.022 1.54 180.
9.92 -0.018 1.37 180.

9.91 -0.012 1,18 180.
9.89 -0. 006 O. 98 180.
9.88 0.000 0.76 180.

9.87 0.007 0.53 180.
9.87 0.014 O. 30 180.
9.86 0.021 0.06 179.

9.85 0.028 O. 18 O.
9.85 0.035 0.42 O.

9.85 0.041 0.66 O.

9.85 0.047 O. 88 O.
9.85 0.051 1.09 O.
9.85 0.055 1.28 O.
9.85 0.057 1.46 O.
9.85 0.059 1.62 O.
9.85 0.059 1.75 O.
9.85 0.058 1.86 O.

9.84 0.056 1.95 O.
9.83 0.054 2.00 O.
9.83 0.050 2.03 O.
9.8t 0.046 2.03 O.
9.80 0.041 2.00 O.
9.78 0.036 1.95 O.
9.77 0.031 1.86 Oo
9.75 0.026 1.75 O.
9.73 0.021 1.62 O.
9.71 0.016 1.46 O,

9.69 0.011 1.28 O.

9.68 0.006 1.09 O.
9.67 0.002 0.87 O.

9.66 -0.002 0.65 O.
9.65 -0.005 0.62 O.
9.65 -0.009 O. 18 O.

• 9.65 -0. 012 O. 06 -179.
9.65 -0.014 0.30 -180.
9.66 -0.017 O. 54 - 180.
9.68 -0.019 0.76 -180.
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TABLE 7-XLi HACH NUMBERt RELATIVE FLIGHT--I
ANGLE, ANGLE OF ATTACKt AND N(
FORCE ANGLE - L|FTOFF THROUGH

PARKING ORBIT (lOB-DEGREES LA_zINUTH)
(CONTINUED)

TIRE FRON
LIFTOFF

ISEC)
16200.000
16300.000
16600.000
16500.000

16550.000

RACH RELATIVE FLIGHT- At F
NURBER PATH ANGLE 1

IDEGREES) (DE)
9.69 -0.021 (
9.71 -0.02¢ ]
9.73 -0.026 1
9.75 -0.028 ]
9.76 -0.029

NORMAL

FORCE ANGLE
(DEGREES)
-180.
-180.
-180.
-180.
-180.
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TABLE 7-XLII DYNAMIC PRESSUREt DYNAMIC PRESSURE

TIMES ALPHA, AND AERODYNAMICHEATING
INDICATOR - LIFTOFF THROUGH PARKING

ORBIT {IOB-DEGREES LAUNCH AZIMUTH)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

{SEC] (LBS/(FT)SQ) (LBSaDEG/{FT)SQ)

0.000 0.0 O.

5.000 1.3 O.

I0.000 6.0 I.

12.000 9.1 I.
15.000 15.3 4.

20.000 30.5 13,
25.000 52.8 15.
30.000 83.7 16.
35.000 124.1 11.

40.OGO 174.6 21.
45.000 234.9 36.
50.000 304.2 52,
55.000 380.4 64.
60.000 460.3 68.

65.000 539.0 73.
70.000 609.1 92.

75.000 664.0 120.

80.000 696.8 139.
82.000 700.4 143.

85.000 693.1 163.
90.000 643.5 121.

95.000 552.2 75.

lOO.O00 456.7 37.
105.000 369.2 146.

II0.000 293.7 120.

115.000 228.2 45.

120:000 172.5 22.

125.000 127.8 17.

130.000 93.1 13.
135.000 67.1 I0.

140.000 48.1 B.

145.000 34.9 6.

147.329 30.0 6.

150.000 24.4 5.

155.000 16.1 3.
159.329 lO.B 8,

159.329 lO.B B.

159.459 10.7 8.
160.000 9.9 9.

163.759 6.1 12.

AERODYNAMIC

HEATING INDICATOR

( FT*LBS/RADt {F T) SQ)
O.

O.

610.

1398.

3815.
14127.

39879.

95013.

200956.

388749.

700960.

1192738.

1931702.

2995758.
4466643.

6417402.
8897340.

11927190.
13285924.

15457713.

19317688.

23223492.

26925196.

30336731.
33416486.

36126892.

38436291.

40356938.

41920655.

43172943.

44166105.

44953909.

45264892.

45575691.

46029767.
46311006.

46311006.

46318047.

46346249.

46406987.
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fABLE 7-XLI I
! •

DYNAMIC PRESSURE, DYNAMIC PRESSURE

TIMES ALPHA, AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING

ORBIT (IO8-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

LIFTOFF

ISEC)

165,000

165.859

170.000

175.000

180.000

185.000

189.559
190.000

]9_.559

lg5.000

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

_,_ vvv

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

DYNAMI

PRESSUR

(LBS/(FT}

5.

C DYNAMIC PRESSURE

E TIMES ALPHA

SQ} [LBS*DEG/(FT) SQ)

2 12.

4,7 12.

2.7 9.

1.4 6.

0.7 4.

0.3 2.

0.2 I.

0.2 I.

O.I I.

O.1 1.

O.O O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.

O.O O.

O.O O,
0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O,

O.O O,

0.0 0.

0.0 O,
0.0 O,

0.0 O.

O.O O.

0.0 O.

0.0 O.

0.0 O.

0.0 O.

0.0 O,

0.0 O.

0.0 O.

0.0 O.

0.0 O.

AERODYNAMIC

HEATING INDICATOR

[FT*LBS/RAD*(FT)SQ)
46533005.

46554924.

46633058.

46686042.

46713545.

46727182.

46733408.

46733817.
46736828.

4673703I.
46738675.

46739577.

467_0103.
46740415.

46740605.

46740726.

46740807,

46740862.

46740901.

46740929.
46740951.
46740969,

46740984.

46740996.

46761007.

46741017.

46741024.

46741032.

46741039.

46741046.

467410_I.

46741056.
46741061.

46741066.

46741071.

46741076.

46741081.

467410R6.
46741091.

46741096.
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TABLE 7-XLII DYNAMIC PRESSURE, DYNAMIC PRES_
TIMES ALPHAt AND AERODYNAMIC HEJ
INDICATOR - LIFTOFF THROUGH PAR_
ORB|T (lOB-DEGREES LAUNCH AZIMU1
(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA
(SEC) (LBS/(FT)SQ) (LBStDEG/(FT)SQ|

350.000 0.0 O.

355.000 0.0 0.

360.000 0,0 O.
365.000 0.0 O.
370.000 0,0 0,
375.000 0,0 O,
380,000 0.0 O.
385.000 0.0 0.
390.000 0.0 0.
395,000 0,0 O,

400,000 0,0 O,

405,000 0,0 O,

410,000 0,0 O,

415,000 0,0 O,

420.000 0.0 O,

425.000 0.0 O.
430,000 0.0 0,

435.000 0.0 O.
437,627 0.0 O,
440,000 0.0 O.

445,000 0.0 O.
450.000 0.0 O,
455,000 O,O O.

460,000 0,0 O,

465,000 O,O 0,

470.000 0.0 0.

475.000 0.0 O.
480.000 0.0 0.
485.000 0.0 0.

490,000 0.0 O.

495.000 O,O O,

500,000 0.0 ..... O.
505.000 0.0 O.

510.000 0.0 O.

515.000 0.0 0.

520,000 O.O O,
525.000 O,O O.

530.000 O.O O.
535,000 0.0 O.

537,424 0°0 O,

!RDDYNAMIC

NG INDICATOR

t/RAD*(FT)SQ)

.6741101.

.6741106,

6741111,

6741116.

6741121,

6741126.

6741131.

6741136.

6741141,

6741146.

6741151.

6741L56o

6741161.
6741166.

6741171.

6741177.

6741184.

6741192,

6741196.

6741199.

6741207.

6741214°

6741222.

6741229.

6741237.
674!244,

,6741253.
,6741263,

6741273.

,6741283.
.6741293.

_6741303.
_6741314.

,6741327.

_674133g.

_6741352.

_6741364.
_6741379o

_6741394.

_6741401.
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TABLE 7-XLII DYNAMIC PRESSUREt DYNAMIC PRESSURE

TIMES ALPHAt AND AERODYNAMIC HEATING

INDICATOR - LIFTOFF THROUGH PARKING

ORBIT (lOB-DEGREES LAUNCH AZIMUTH)
ICONTINUED)

TIME FROM

LIFTOFF

(SEC)

537.424

53?.442

540°00O

543,142

545.000

545.742

54qo542

550,000

555.000

560.000
565.000

570.000

575.000

580.000

585.000
590.000
595,000
600.000
605.000
610o000
615,000
6ZO.O00
625.000

630.000
635,000
640.000
645.000

650.000
655.000

657.981

657.981

660.000

_70.000
680,000

690°000

700°000

710.000

720.000

730.000
740.000

DYNAMIC

PRESSURE

(LBSI (FT) SO)

0.0

0,0

0.0

O.O

0.0

0.0

0.0

0.0

0.0

0.0

O,O

0.0

0.0

0.0

0.0

0.0

0°0

0,0

0.0

O.O

0.0

0,0

O.O

O.O

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

0.0

0.0

0.0

DYNAMIC PRESSURE
TIMES ALPHA

(LBS*DEG/(FT)SO)
O,
O.
O.
O,
O,
O.
O,
O,
O,
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O°
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

AERODYNAMIC

HEATING INDICATOR

(FT*LBSIRAD-(FT)SQ)

46741401,

46741401.

46741408.

46741417,

46741423,
46741425.

46741436.
46741437,

46741452.

46741467,
46741482.
46741497°

46741513.

46741531.

4674154B.

46741566.
46741583.
46741601,

46741618.
46741636,
46741654,

46741674.
46741694°

46741714.

46741734.

46741754.

46741774.
46741795°

46741817°
46741829.

46741829.

46741_2g.

46741829°

46741829°

46741829,

46741829.

46741829.
46741829.

46741879°

46741829,
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TABLE 7-XLI[ DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
[NDICATOR - LIFTOFF THROUGH PARKING
ORBIT (lOB-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAHIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SEC) (LBS/(FT}SQ} (LBSeOEG/(FT)SQ)
741.981 0.0 O.
750.000 0.0 O.
760.000 0.0 0.
770,000 0,0 O,
780.000 0.0 0.
790.000 0.0 O,

800o000 0.0 O.
900.000 0.0 0.

1000.000 0.0 O.
1100.000 0.0 O.
1200.000 0.0 O.
1300.000 0.0 O.
1400.000 0.0 O.
1500.000 0.0 O.
1600.000 0,0 O.
1700.000 0.0 O.
1800.000 0.0 0.
1900.000 0.0 O.
2000.000 0.0 O.
2100.000 0.0 O.
2200.000 0.0 O.
2300.000 0.0 O.
2400.000 0.0 O.
2500.000 0.0 O.
2600.000 0.0 O.
Z700^^^ - _u_v U.U O.
2800,000 0.0 O.
2900.000 0.0 O.
3000.000 0.0 0.
3100.000 0.0 O.
3200.000 0.0 O.
3300.000 0.0 O.
3400.000 0.0 O.
3500.000 0.0 O.
3600.000 0.0 O.
3700.000 0.0 O.
3800.000 0.0 O.
3900.000 0.0 O.
4000.000 0.0 O.
4100.000 0.0 O.

AERODYNAMIC
HEATING INDICATOR

IFT*LBS/RADeIFT}SO)
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46761829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829.
46741829,
46741829.
46741829.
46741829.
46741829.
46761829.
46741829.
46741829.
46741829.
46741829.
46741829.
66741829.
46741829.
46741829°
46741829.
66741829.
66741829.
46741829.
46741829.
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TABLE 7-XLI[ DYNAMIC PRESSUREt DYNAMIC PRESSURE
TIMES ALPHAt AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT (lOS-DEGREES LAUNCH AZIMUTH)
[CONTINUED}

TIME FROM DYNAMIC DYNAMIC PRESSURE

LIFTOFF PRESSURE TIMES ALPHA

|SEC} [LBS/(FT}SQ) [LBSeDEG/IFT)SQ)
4200.000 0.0 O,

4300.000 0.0 0,

4400.000 0.0 O,

4500.000 0.0 Oo

4600.000 0.0 O,
4700.000 0.0 O,

4800.000 0.0 O.
4900.000 0.0 O.

5000,000 0.0 O.
5100.000 0.0 O.
5200.000 0.0 O.
5300.000 0.0 O.
5400.000 0.0 O,
5500.000 0,0 O.
5600.000 0.0 O°
5TO0.O00 0.0 O,
5800.000 0°0 O.
5900.000 0,0 O.

6000.000 0.0 O.
6100.000 0.0 O.
6ZO0.O00 0.0 O.
6300.000 0.0 O.

6400,000 0.0 O.

6500.000 0.0 O.
_hO0.O00 0.0 O.
6700.000 0.0 O,
6800,000 0.0 O.

6900°000 0.0 O.

7000.000 0.0 O.
7100.000 0.0 O.
7200.000 0.0- _- O.

7300.000 0.0 O.
7_O0.OOO 0.0 O.
7500.000 O.O O.
7600.000 0,0 O.

7700.000 0.0 O.
7800°000 0°0 O,
7900.000 0.0 O.

B000.O00 0.0 O.
8100.000 0.0 O.

AERODYNAMIC

HEATING INDICATOR

(FT.LBSIRAD*IFT)SO)

46741829.
46741829.
46741B2g.
4674|B29.
4674_82q.
4674[829.
46741829.
46761829,

46741829,
46741829.
46741829°
46741829,

46741829°
46741829,

46741829°

46741829°
4674182g,

46741829°

46741829,

46761829.

4674L829.
46741829°
46741829°

46741829,
46761829.
46741829.
46741829.

46741829.
46741829.
46741829.

46741829.
46741829.

46741829.
46761829.
4674[829.
4674t879o
46761829.
46741829.
46741829.
46741829,
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TABLE 7-XLII DYNAMIC PRESSUREt DYNAMIC PRESSURE

TIMES ALPHAe AND AERODYNAMIC HEATING

INDICATOR - LIFTDFF THROUGH PARKING

ORBIT I[O8-DEGREES LAUNCH AZ[MUTH}

(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE

LIFTOFF PRESSURE TIMES ALPHA

{SEC) (LBSI(FT)SQ) (LBS.DEG/{FT)SQ)

8200.000 O.O O.

8300.000 0.0 O.

8_00.000 O.O O.

8500.000 O.O O.

8600.000 0.0 O.

8700.000 O.O O.

8800.000 0.0 O.

8900.000 0.0 O.

gO00.O00 O.O O.

9100.000 O.O O.

9200.000 0.0 O.

9300.000 O.O O.

9400.000 0.0 O.

9500.000 0.0 O.

9600.000 0.0 O.

9700.000 0.0 O.

9800.000 O.0 O.

9900.000 0.0 O.

I0000.000 O.O O.

I0100.000 0.0 O.

10200.000 0.0 O.

10300.000 0.0 O.

10400.000 0.0 O.

10500.000 0.0 O.

10600°000 0,0 O=

I ii700.000 0.0 0.

10800.000 0.0 O.

IOgOO.O00 0.0 O.

11000.000 0.0 O.

[1100.000 0.0 0.

11200.000 0.0 O.

1t300.OOO 0.0 O.

11400.000 0.0 0.

11500.000 0.0 O.

11600.000 0.0 O.

11700.000 0.0 O.

tt800.OOO 0.0 O.

11900.000 0.0 O.

12000.000 0.0 O.

2100.000 0.0 O.

AERODYNAMIC

HEATING INDICATOR

{FT*LBSIRAD*(FT)SQ}

46741829.

46741829.

4674_829.

46741829.

46741829.

46741829.

4674182g,

46741829°

46741829°

46741829°

46741829.

46741829.

46741829.

4674[829.

467418?9.

46741829.

46741829.

46741829.

4674182g.

46741829.

4674182q.

46741829.

46741829°

46741829.

4674[R2g=

4674|829.

46741829.

46741829.

46741829.

467418?9.

4674182g,

46741829°

46741RSq.

46741879.

467418?q.

467418?9.

46741829°

46741829.

46741829.

46741829.
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TABLE 7-XLII

D5-15481-I

}
L

DYNAMIC PRESSURE, DYNAMIC P

TIMES ALPHA, AND AERODYNAMIC

INDICATOR - LIFTOFF THROUGH

ORBIT (IOB-DEGREES LAUNCH AZ

{CONTINUED)

TIME FROM

LIFTOFF

(SEC]

12200.000

12300.000

12400.000

12500.000

12600.000

12700°000

12800.000

12900.000

13000.000

13100.000

13200.000

13300.000

13400.000

13500.0OO

13600.000

137O0.000

13800.000

13900°000

14000.000

14100.000
14200.000

143O0.000

14400.000

14500.000

!4_00,000

14700.000
14800.000

14gO0.O00

lSOOO.O00

15100.000
15200°000
15300,000

IS400.O00

15500.000

15600.000

15700.000
IS800,O00

IS9OO.O00
16000.000

16100.000

DYNAMIC DYNAMIC PRESSUREKODYNAMIC

PRESSURE TIMES ALPHA {NG INDICATOR

{LBSI(FT}SQ) |LBS*DEGI{FT]SQ}_IRAD*{FT}SQ]

0.0 O. _6741R29.
0.0 O, _674187q.

0.0 O, _6741R_g.
0.0 O, _6741829.

0.0 O. @6741B29.

0.0 O, _676182q.
0.0 O. _6741R_q,

0.0 O. _6741829.

0.0 O° _6741B29.

0.0 O- _6741829,

0°0 O° _674182g.

0.0 O. 4674182g°

0°0 O° 46741829.

0.0 O, 4674187q.

0.0 O, 46741829,

0,0 O. 46741829.

0.0 O. 4674182q.

0.0 O* 46741R29,

0.0 O. 46741829°

0.0 O. 46741879,

0°0 O, 467418Zg°

0.0 O. 46741879°

0.0 O. 46741829,

0,0 O° 46741R?g,

_ O, 4674i82g.gev

0,0 O, 46741829,

0.0 O. 46741829.

0.0 O, 46741R?q,

0,0 O° 4674|82q.

0.0 O° 4674182g.

0°0 O° 4674182g,

0°0 O, 46741829°

0°0 O° 46741829,

0°0 Oo 467418_9°

0°0 O. 4674[B_g.

0.0 O. 467418?9.

0.0 O. 46741829.

O°O O, 46741R_g.

0,0 O. 46741829°

0°0 O° 4674182q.
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TABLE 7-XLII

05-15481-I

DYNAMIC PRESSURE, DYNAMIC PRESSURE
TIMES ALPHA, AND AERODYNAMIC HEATING
INDICATOR - LIFTOFF THROUGH PARKING
ORBIT ([OB-OEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM DYNAMIC DYNAMIC PRESSURE
LIFTOFF PRESSURE TIMES ALPHA

(SEC) (LBS/(FT)SQ) |LBS*DEG/IFT)SQ)
16200.000 0.0 O.

16300.000 0.0 O.
16_00.000 0.0 O.
16500.000 0.0 O.
16550.000 0.0 O.

AERODYNAMIC
HEATING INDICATOR

{FT*LBS/RAD*(FT)SO)
46741R29.
46741829.

46741R79.

46741879.

46741R29.
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TABLE 7-XLIII NORMAL FORCE, AXIAL FORCE, GE(TRIC RADIUS,

AND GEOCENTRIC LATITUDE - LIFI THROUGH

PARKING ORBIT (I08-DEGREES LAL AZIMUTH)

TIME FROM

LIFTOFF

(SEC)
0.000

5.000

I0.000

12.000

15.000

20.000

25.000

30.000

35.000

40.000

45.000

50.000

55.000

60.000

65.000

70.000

75.000

80.000

82.000

_5.000

90.000

95.000

I00.000

105.000

110.000

115.000

120.000

125.000

130.000

135.00_

140.000

145.000

147.329
150.000

155.000

159.329

159.329

159.459

160.000

163.759

NORMAL

FORCE

(POUNDS)

O.

3.

37.

68.

263.

896.

1049.

1093.

765.

1454.

2542.

3818.

4851.

5397.

5993.

7425.

8834.

9697.

9893.

9725.

8001.

4926.

2428.

9564.

7915.

2993.

1452.

1109.

882.

691.

539.

423.

377.

317.

177.

553.

280.

286.

312.

422.

AXIAL GEOCE_ GEOCENTRIC

FORCE RADI LATITUDE

(POUNDS) (METE (DEGRFES)

12697. 63733 28.447

1305. 63733 28.447

5946. 63734 28.447

8992. 63735 28.447

14743. 63735 28.447

20438. 63?38 28.447

18025. 63741 28.447

25727. 63744 28.447

36356. 6374q 28.447

51451. 6375_ 28.447

72575. 6376_ 28.446

103326. 6377] 28.446

144692. 6378I 28.445

208406. 6379_ 28.444

301314. 6380! 28.443

415147. 6382( 28.441

438595. 63831 28.438

389724. 6385 28.4_5

369336. 63R6 28.433

332538. 6387 28.431

26997_. 6389 28.426

208594. 6391 28.420

153993. 6394 28.413

112074. 6396 28.40_

79315. 6399 28.395

54530. 640_ 3_-3_4

36|66. _/n, _

23364. 640 _ 28. 357

14904. 641 P_- _40

9245. 641 29.321

5505. 642 2£.300

2862. 642 2_.277

1806. 642 28.265

881. 642 28.251

-531. 64_ 2R.223

-1275. 64_ 2_.197

2064. 64! 28.197

2029. 64 28.196

1889. 64 28.192

1145. 64 28.168
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TABLE 7-XLIII

D5-I5481-1

NORMAL FORCE,

AND GEOCENTRIC

PARKING ORBIT

{CONTINUED)

AXIAL FORCE, GEOCENTRIC RADIUS,

LATITUDE - LIFTOFF THROUGH

{{08-DEGREES LAUNCH AZIMUTH)

TIME FROM

LIFTOFF

(SEC]

165.000

165.859

170.000

175.000

180.000

185.000

189.559

lgO.O00

194.559

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

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

NORMAL

FORCE

(POUNDS )

447.

443.

361.

256.
165.

95.

55.

52.

30.

29.

t7.

16.

10.

6.

4.

2.

2.

I.

I.

I.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

AXIAL

FORCE

[POUNDS )

972.

867.

4q5.

245.

llg.
56.

23.

26.

14.

13.

7.

4.

2.

I.

I.

I.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

GEOCENTRIC

RADIUS

(METERS)

6443540.
6444334.
6448104.

645253g.

6456848.
6461032.
6464741,
6465094.
6468694.

6469037.

6472863.

6476576.
6480190.

6483708.
64R7i31.
64g0460,

6493695.

6496838.
64ggSRg.

6502849.

6505720.

6508501.

6511195.
6513803.

6516324.
6518761.

6521114.

6523385.
6525574.

6527683.

6529713.

6531665.

6533540.
6535340.
6537066.
6538718.
65402gg.

6541R10.

6543252.

6544626.

GEOCENTRIC

LATITUDE

(DEGREES)

28.160

28.155

28.128
2_.095

28.062

2q.028

_7.gg6

27.993

27.961

27.958
27.922

27.885

27.84_

27.RI0

27.772

27.7_2

27.6q2

27.652

27.610
27.563

27.525

27.482
27.437

27.392
27.346

27.2q9

27.251
27.202

27.1s3

27.102

27.0s1

26.999

26.945

26.Agl

26.836

26.780

26.722

26.664
26.604

26.564
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D5-15_81-I

TABLE 7-XLIII NORMAL FORCE, AXIAL FORCEcENTRI C RADIUS,
AND GEOCENTRIC LATITUDE -OFF THROUGH

PARKING ORBIT (108-DEGREE_wcH AZIMUTH)

{CONT INUED)

TIME FROM

LIFTOFF

ISEC)

350.000
355.000

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

437.627
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

I 537.424

NORMAL

FORCE

(POUNDS]

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

Ua

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O,

O.

O.

O.

AX IAt GER IC GEOCENTR IC

FORCE _S LATITUDE

(POUNDS ) IS} (DEGREES)

O. 65. 26. 482
O. 69. 26. 419

De 6o. _.3ss
O. 63. 26. 289

O. 6[. 26. 223
O. 61. 26. IS5

O. 61. 26.0R5

O. 6. 26. 015

O. 6:. 25. 943
O. 6_. 25. 869

O. 6. ?_. 795
O. 6. 25. 718

O. 6. 25.640

O. 6. 25.561

O. 6. 25.480

O. 6. 25. 398

O. 6. 25. 313

O. 6. 2'_.228

O. 6. 25. 182

O. _" 25. 140

O. _" 25.051

O. _" 24.960

O. _" 24. 868

O. (" 24. 774

O, _" 24. 678
O. " 2L-5°I• ,}

O. • 24.481

O. " 24.3_0

O. • 24.27R

O. " 24.1 73
O. " 24. 067
O. • 23.95R

O. • 23.847

O. • 23.735
O. • 23.620
O. • 23.503
O. • 23.384
O. • 23.263

O. • 23.139

O. • 23.078
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D5-15481-I

TABLE 7-XLIII NORMAL FORCE, AXIAL FORCEjlUS,
AND GEOCENTRIC LATITUDE -
PARKING ORBIT (IOB-DEGREE_
(CONTINUEO)

TIME FROM

LIFTOFF

(SEC)

537.424

531.4_2

540,000

543,142

545.000
545.742

549.542
550.000
555.000
560.000
565.000
570.000
575.000

580.000

585,000
5qO.O00
595.000

600.000
605.000
610.000

615.000

620.000

625,000
630.000
635.000
640.000

645.000
650.000
655.000
657.98i
657.g81

660.000
670.000

680.000

690.000
700.000
710.000

720.000

730.000

740.000

NORMAL
FORCE

[ POUNDS }
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O°
O.
O.
O.
Oo
O_
O.
O.
O.
O°
O.
O.
O.
O.
O.
O.
O.
O.
O.
O°

AXIAL

FORCE

(_OUNDS)

O.

O,

O.

O.

O.

O.

O,

O.

O,

O,

O.

O.

O.

O.

O.

O.

O,

O,

O.

O.

O.

O.
O.

O.

C.

O.

O.

O.

O.

O,

O.

O.

O.

O.

O.

O.

O.

O.

C.

O.

GEEOCENTR IC
LAT ITUOE

((DEGREES)

23°07B

( 23°07B

( 23.013

22.934

( ??. BB6

( 22. 868

( 22. 770
22.759
22.630
22.500
22. 368

22.236
72. 102
21.967

?l.B_l

71.694
?I._55

21.415

21.274

?I. 132
?O.9Rg
20. 844
?0.698
70. 550
?0.401

?n 2_I

20. InO

19. 947

19.793

19o701

tq. TO1
19.638

19.325

19.010

1q.693

18.3v4

IS.Oh3

17.72g

l7.40_

17. 077

7-38R



TABLE 7-XLIII

05-15481-1

NORMAL FORCE,

AND GEOCENTRIC

PARKING ORBIT

(CONTINUED)

AXIAL FORCE, GIOCENTRIC RADIUS,
LATITUDE - LIfTOFF THROUGH

((08-DEGREES L_]NC H AZIMUTH)

TIME FROM

LIFTOFF

{SEC)

741.981

750.000

760.000

770.000

7BO.OOO

790.000
800.000

9OO.OOO

lO00.OOO

II00.000

1200.000
1300.000

1400.000
1500.000

1600.000

1700.000

1800.000
1900.000
2000.000

2100.000

2200.000

2300.000

2400.000

2500.000

26nn nnA

2700.000
2800.000

2900.000

3000.000
3100.000

3200.000
3300.000
3400.000
3500.000

3600.000

3700.000
3800.000
3gO0.O00
4000.000

4100.000

NORMAL

FORCE

{POUNDS)

O.

O.

O.

O.

O.

O.

O.

O.

O.

O,

O.

O.

O.

O.

O.

O.

O.

O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

AXIAL
FORCE

{POUNDS)

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O,
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

GEOCErR 1C GEOCENFR IC

RAOIS LATf rUDE

(METs) {DEGREEs)

65630. 17. O1 l
65637, 16. 747
656_. 16.416
656W. 16.083
656_. 15.748

6563. 15.412

6563. 15. 074

6563° [[ 609

656;. 8.022

656;. 4.353
0.639

656;.
6S6_ -3.081

-6.770656_
-10.391656,
-13.905

6_6, -17.268

656, -70.438

65& -23.366

656 "2&.002
656 -28.294

65_ -30.192
651 -3[.646

654 -32.618

651 -33.077
65 -33.010

65 -31.321
65 -29.750

6= -27.769

6' -25.366

6! -22.653

6 -19.662
6 -16.642
6 -13.041
6 -9.501

-5.863
( -2.168

l l*549

i 5.?SO

8.897
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TABLE 7-XLIII NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORBIT {I08-DEGREES LAUNCH AZIMUTH)

(CONTINUED]

TIME FROM

LIFTOFF

ISEC)

4200.000

4300.000

4400.000

4500,000

4600.000
4700.000
4800.000

4900.000

5000.000

5100.000

5200.000

5300.000

5400.000

5500,000

5600.000

5700.000
5800.000

5900.000

6000.000

6100.000
6200.000

6300.000
6_00.000

6500.000

b600.O00

6700.000

_,,_oO00

6900.000

7000.000
7100.000

7200.000

7300.000
7400.000

7500.000
7600.000
7700.000
7800°000
7900.000
8000.000
BIO0.O00

NORMAL

FORCE

lPOUNDS )

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O,

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

AXIAL GEOCENTRIC GEOCENTRIC

FORCE RADIUS LATITUDE

(POUNDS) (METERS) IDEGREES)
O. 6570245. 12.452
O. 6570631. 15.B76

O. 6570961. Ig.125

O. 6571237. 22.153

O. 6571461. 24.912

O. 6571637. 27.351

O. 6571767. 2q.4[9

O. 6571R56. 31.067
O, 6571907. 32.252

O. 6571923. 32.93B

O. 6571907. 33.105

O. 6571861. 32.74R
O. 6571785. _I.RTg

O. 6571680. 30.522

O. 6571545. 28.716
O. 6571381. 26.507
O. 6571186. 23.946

Oo 6570960. 21,083

O. 6570704. 17.969

O. 6570419. 14.651

O. 6570106. 11.174

O. 6569766. 7.580

O. 6565404, 3.g08

O. 6569025. 0.197

O. 6568635° -3.51b

O. 6S6R24!_ -7.195

O, 6567852. -I0.801

O. h567479. -14.295

O. 6567133. -17,635

O° 6566823. -20.77&

O, 6566561. -23,671

O. 6566357° -26.265

O. 6566221. -2B.51_
O. 6566160. -30.3_R
O° 6566182, -_1.772

O. 6566250. -_2.650

O. 6566487. -33.095

O. 6566772. -32.974

O. 6567143o -_2.331
O. 6_67594. -31.1B6
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J

TABLE 7-XLIII

D5-15481-I

NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH

PARKING ORBIT (lOB-DEGREES LAUNCH AZIMUTH)

(CONTINUED)

TIME FROM

LIFTOFF

(SEC)

8200.000

8100.000

8400.000

8500.000

R600.O00
8700.000
8800.000

8900.DO0

gO00.O00

9100.000

9200.000

9100.000

9400.000

95O0.000

9600.000

9700.000

gRO0.O00
9900.000

10000.000

I0100.000

10200.000
IO300.000

10400.000

10500.000

I0600.000

tOTO0.O00

10800.000

10900.000
11000.000

lllO0.O00

11200.00O

I1300.000

11400.000

11500.000
11600.000
117OO.OOO
IIRO0.OOO

llgO0.O00

12000.OO0

12100.000

NORMAL

FORCE

(POUNDS)

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.
O.

O.

O.

O.

O.

O.

O.

AXIAL GEOCENTRIC GEOCENTRIC

FORCE RADIUS LATITUDE

(POUNDS) (METERS) (DEGREES)

O. 6568118. -29.57]

O. 6568705. -27.535

O. 6569344, -25.121

O. 6570024. -22.184

O. 6570710. -19.37]

O, 6571450, -[6.139

O. 6572169. -12.728

O. 6572875. -9.1_3

O. 6573557. -5.544

O. 6574202. -1.S50
O. 6574801. 1.861
O. 6575353. 5.556
O. 6575845. 9.[q0
O. 6576277. 12.731

O. 6576647. [6.138

O. 6_76955. 19.367
O. 6577202. 22.372

O. 6577191, 25.105

O. 657t525. 27.515
O. 6577609. 29.552

{}. 6577647. _l.l&6

O. 6577642. 32.315

O. 6577598. 32.966

O. 6577519. 3).098

O. 6577407, 32,707

O. 6577265. 3l, "_-,,,

O. 6_7709Bo 30,422

O. 6576892. ?8.592

O, 657666]. 26.36]

O. 6576405. 23.786

O, 6576120. _0.910

O. 6575806. 17.787

O. 6575466, L4,463

O. 6575100. 10,982

O. 6574713, 7,387

O. 6574307. 3.717

O. 6573889. 0.009

O. 6573465. -3.700

O. 6573044. -7.372

O. 6572614. -I0.970
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TABLE 7-XLIII NORMAL FORCE, AXIAL FORCE, GEOCENTRIC RADIUS,
AND GEOCENTRIC LATITUDE - LIFTOFF THROUGH
PARKING ORBIT (lOB-DEGREES LAUNCH AZIMUTH)
(CONTINUED)

TIME FROM
LIFTOFF

(SEC}
16200.000
16300.000
16600.000
16500.000
16550.000

NORMAL

FORCE

(POUNDS)

O.

O.

O.

O.

O.

AXIAL GEOCENTRIC GEOCENTRIC

FORCE RADIUS LATITUDE
(POUNDS) (METERS) (DEGREES)

O. 6581822, 28.596
O. 6581533. 26.368
O. 6581215. 23.794
0. 6580871. 20.923
O. 6580690, 19.391
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