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DEFINITIONS AND SYMBOLS

Aerodynamic Heating Indicator J[ qVr dt q = dynamic pressure
Wq'—'atl Vp = relative velocity -
at, = total angle of attack
Aerodynamic Load Indicator Product of dynamic pressure and angle ¥
of attack.
Altitude Vehicle altitude above the reference

‘ellipsoid measured along the geocentric
position vector.

Angle of Attack, Pitch Angle between the pitch plane component of
the relative velocity vector and the longi-
tudinal axis of the vehicle, measured
positive nose up.

Apogee Altitude Apogee height of the osculating conic above
the reference ellipsoid, referenced to the
equatorial radius, 6378166 meters.

Attitude Command Eﬁlerian angle command, derived by the
guidance system and transmitted to the
control system.

Attitude Error : . Difference between the vehicle attitude
o (pitch, yaw and roll Eulerian angles) and
the vehicle attitude command.

Axial Force - ' , Component, 6f the resultant aerodynamic

o v force along the vehicle longitudinal axis
(X axis of PASCS 8a), measured positive
toward the tail of the vehicle.

Descending Node Argument ' Angle measured in the equatorial plane
. L ' . between the orbit descending node and the
space fixed launch meridian defined at
Guidance Reference Release.

Drag = S o ‘Component of the resultant aerodynamic
: o = S ‘force along the relative velocity vector,

measured positive opposite to the velocity
‘vector. -




DEFINITIONS AND SYMBOLS (CONT'D)

Earth Fixed Position

Earth Fixed Cross Range

Earth Fixed Flight Path Angle

Earth Fixed Velocity
Earth Fixed Velocity Magnitude
Eccentricity

Flight Azimuth

Geocentric Declination
Geodetic Latitude
Ground Range

Inclination

- TInertial Range Angle

Position vector/components in an earth-fixed
pad-centered plumbline coordinate system.

The Xe axis is coincident with the reference
ellipsoid normal, positive upward. The Ze axis
is parallel to the earth-~fixed aiming azimuth
and is positive downrange. The Ye axis com-
pletes a right handed system. (PASCS 10)

Ye component of PASCS 10 position vector.
Angle between the earth fixed velocity vector
and the earth fixed geocentric position vector
(PASCS 11), measured positive downrange from
the position vector.

Velocity vector/components in PASCS 10.

. 2 . 2 , <
Xe + Ye + Ze

Eccentricity of the osculating conic.

Angle defining orientation of the space fixed
coordinate system downrange axis, Zs, at
Guidance Reference Release, measured positive
east of north in plane normal to the space
fixed Xs axis.

Angle between ths
the true equatorlal plane, measured positive
north of the equator

Angle between the reference ellipsoid normal
through the point of interest and the true
equatorial plane, measured positive north of

~the equator.

Surface distance from launch site to the sub-

‘vehicle point, positive east (0° - 180°).

Ahgle between the instantaneous flight plane

-and the equatorial plane.

eAngle between the instantaneous space fixed
~position vector and the space fixed position.

‘“.;vector at- Guidance Reference Release

geocentric radius vector and

gty




DEFINITIONS AND SYMBOLS (Cont'd)

Launch Meridian

il‘“
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DEFINITIONS AND SYMBOLS (CONT'D)

Longitude

Longitudinal Acceleration

Mach Number
Mass

Navigation Coordinate System

Normal Force

Perigee Altitude

Period

Pitch, Yaw, Roll (Inertial)

Racdins |

Range

Rela?ive Vehicle Attitude

Angle between the Greenwich meridian plane
and the projection of the geocentric posi-
tion vector in the equatorial plane, measured
positive east of Greenwich.

That part of the total measurable acceleration
directed along the longitudinal axis of the
vehicle.

(Relative Velocity) = (Local Speed of Sound)
Mass of the vehicle.

This system is identical to PASCS 13 with ideal
navigation.

Component of the resultant aerodynamic force
normal to the vehicle X axis, and in the X-Z
plane (PASCS 8a), measured positive toward
Position I.

Perigee height of the osculéting conic above
the reference ellipsoid, referenced to the
equatorial radius, 6378166 meters.

Period of the osculating conic-

Eulerian angles of vehicle attitude measured
with respect to the space fixed coordinate
system. Vehicle attitude is defined by the
ordered rotation of pitch, yaw, and roll,
respectively. (See illustration)

7 \V/st + - Y52 + 252

Surface distance from launch site to:the sub-
vehicle point, positive esast (0° - 180°).

Pitch, yaw and roll angles of the vehicle in
an earth relative system. Thes roll axis is
the projection of the velocity vector in the
local horizontal plane; the yaw axis is in the
local vertical plane, positive toward the

~.‘center of the earth; the pitch axis completes

a right handed system. Vehicle attitude is

. defined by ordered rotation-pitch, yaw and

roll, respectively.
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DEFINITIONS AND SYMBOLS (CONT'D)

Relative Velocity

Semi-Ma jor Axis

Space Fixed Position

Space Fixed Cross Range

Space Fixed Flight Path Angle

Space Fixed Velocity

Space Fixed Velocity Magnitude

 ‘Time-

: .Thrust”
'  True Anomaly . -

‘fVéiocity Véctor,AZimuth'

- Weight

Velocity relative to the atmosphere (includes
wind velocity).

Length of the chord in the orbit plane
connecting the apogee and the perigee of the
osculating conic.

Position vector/components in a spaced fixed,
earth centered, plumbline coordinate system
defined at Guidance Reference Release. The

Xs axis 1is parallel to the reference ellip-
soid normal which passes through the launch
site. The Zs axis is parallel to, and posi-
tive in the same direction as, the earth~-fixed
firing azimuth. The Ys axis completes the
right handed system. This is Project Apollo
Standard Coordinate System 13. (PASCS 13.)

Ys component of PASCS 13 position vector.
Angle between the space fixed velocity vector
and the radius vector (PASCS 13), measured

positive downrange from radius vector.

Velocity vector/components in PASCS 13.

» o v?
VCXSZ» + Ys + 232~

thsfantaneous flight time referenced to first

motion.

',Totél effective thrust magnitude,

/ FIXS .+ FTY° 4+ FTZP

Angular displacement of the vehicle C.G. from

“the perigee, measured in a counter-clockwise
-direction. : . :

The angle between the velocity vector pro-

jection on the earth's surface and true north.

- Weight of vehiéle in pounds.

xiv
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DEFINITIONS AND SYMBOLS (CONT'D)

X), Coordinate System Vehicle c.g. displacement components in a
space fixed, right handed, target coordinate
system with its origin at the center of the
earth. The X, axis passes through the
‘descending node of the orbit plane. The Zj
axis lies in the desired orbit plane 90°
downrange from the X) axis. The Y, axis
completes a right handed system and is perpen-
dicular to the orbit plane.




MISSION DESCRIPTION

The Apollo Soyuz Test Project (ASTP) results from a joint US/USSR
Agreement made May 24, 1972, for cooperation in. the peaceful ex-
ploration and utilization of space. The ASTP involves the rendez-
vous and docking of an Apollo type spacecraft with a Soyuz type
spacecraft while in earth orbit. Its primary objective is to test
the technical requirements and the solutions for a compatible ren-
dezvous and docking system for future manned spacecraft. This will
lend experience in conducting joint flights by US and USSR space-
craft, including, in case of necessity, rendering aid in emergency
situations.

The nominal mission sequence begins with the launch of the Soyuz

‘spacecraft (2 cosmonauts) into a 125 NM circular orbit with an in-

clination of 51.6° to the equator. The Apollo spacecraft (3 astro-
nauts) follows about 7.5 hours later into a low earth orbit,
81 x 90 NM, at an inclination of 51.6°.

After orbit insertion, the Apollo spacecraft will separate, turn
around to extract the docking module  from the SLA, and begin a
series of maneuvers to rendezvous and dock withthe Soyuz. Docked
duration for the nominal mission is planned for approximately two
days. During this time the astronauts and cosmonauts will perform
joint activities, including exchange of crewmen to both spacecraft.

After final separation, the two spacecraft will continue in orbit
for approximately one to two more days to conduct various other
experiments. The planned mission duration for the Apollo spacecraft
is 5 days plus 3 hours; for the Soyuz, 4 days plus 2.5 hours. The
prime: recovery area for Apollo is in the Pac1f1c near Hawall, for
the Soyuz, Kazaphstan. : -
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TRAJECTORY DESCRIPTION

Three trajectory simulations are documented in this report: a typical
launch window opening, a typical planar case, and a typical. launch
window closing case. The distinguishing characterlstics and the tar-
get conditions are tabulated below,

Launch Target
Azimuth Node Inclination Orbit
Trajectory (deg) (deg) (deg) (NM)
Typical Launch Window
Opening ’ 50.690 158.115 51.575 81 x 91
Typical Planar Case 42,900 156.015 51.575 81 x 100
Typical Launch Window ,
Closing 36.144 154,188 51.575 81 x 90

Subsequent to the generation of these trajectories, the decision was
made to target the vehicle for an 81 x 90 nautical mile orbit for all

.. launch opportunities. This would increase the performance margins on

the opening and planar cases by approximately 10 and 100 pounds,

‘respectively.

These trajectories were simulated using the 209 mass and propulsion

data which were generated for a winter launch. Since ASTP is sched-
uled for a summer launch, the performance will be slightly higher

.than is shown in this report.

‘Figures 1A, 1C, and 1E depict the contrast in the inertial yaw atti-

tude and yaw attitude command for the typical launch window opening,
typical planar case, and typical launch window closing, respectively.
Figures 2C through 16C are shown for the planar case only, but are

':representatlve for the opening and closing cases,
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TYPICAL LAUNCH WINDOW OPENING
METRIC UNITS




TABLE 1A
APOLLO SOYUZ TEST PROJECT

S-IB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW OPENING

Flight Time: OECO + 1.379 seconds 143.00 (sec)

Radius: 6432203, (m)
Altitude: 59035, (m)
Space Fixed Velocity: 2339, 38 (m/s)
Space Fixed Path Angle: ' 66.360 (deg)
Space Fixed Flight Azimuth: ) 57.939 (deg)
Earth Fixed Flight Azimuth: 51,011 (deg)
Geocentric Declination: 28.849 (deg)
Geodetic Latitude: - 29.012 (deg)

Longitude:(Pos. East) -80.081 (deg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 6431054, (m)
Ys = 55619. - (m)
Zs = 108097. : (m)
Xs = 899.97 : (m/s)
¥s = 256.78 (m/s)

Zs 2144.02 (m/s)

VEHICLE ATTITUDE AND ATTITUDE RATE

Pitch Attitude Angle: o : -63.758 (deg)

Yaw Attitude Angle: -0, 065 (deg)
Roll Attitude Angle: ~ 0.005 - (deg)

~ Pitch Rate: . , - -0,010 (deg/s)
Yaw Rate I - . 0,015 (deg/s)

Roll Rate: = - SR TR ; 7 0.004  (deg/s)



TABLE 2A

APOLLO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW OPENING

Flight Time: Guidance Cutoff Signal 591.11
Radius: 6528187.
Altitude: 158413,
Space Fixed Velocity: 7812. 37
Space Fixed Flight Path Angle: 90. 009
Space Fixed Flight Azimuth: 52,810
Earth Fixed Flight Azimuth: 51.099
Geocentric Declination: 38.720
Geodetic Latitude: : 38.908
Longitude: (Pos. East) -65.553
Inclination: : 51.571
Descending Node Argument: 153,108
Inertial Range Angle: 17.845
Mass: ‘ 30589.

SPACE FIXED POSITION AND VELOCITY COMPONENTS

62176.59 (m)

Xs =

Ys = 2548, (m)

Zs = 1989456, ()
Xs = -2359.94 (m/s)
Ys = -1052.02 (m/s)
Zs = 7372.72 (m/s)

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle

- Yaw Attitude Angle = -17.247
= -0,712°

- Roll Attitude Angle

 OSCULATING CONIC PARAMETERS

"f*Peryigeé Altitude

= 144.18
. *%Apogee Altitude = 150. 36
. Eccentricity = ., 00047
 Semi-Major Axis = 6525. 44
. True Anomaly = 200,333
" Period - = 87.43

o ‘Rf‘éfereﬁééd to EQﬁatériél Rédius (6378 16 kth)‘ L

(sec)

(m)

(m/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(kg)

(deg)
(deg)

(deg)

(km)
(km)

(km)

(deg)

(min)
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TABLE 2A (CONTINUED)

APOLLO SOYUZ TEST PROJECT
S-1IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW OPENING

Flight Time: Orbit Insertion 601,11
Radius: 6528184.
Altitude: 158562.
Space Fixed Velocity: 7819.66 -
Space Fixed Flight Path Angle: 90. 001
Space Fixed Flight Azimuth: 53.244
Earth Fixed Flight Azimuth: 51,562
Geocentric Declination: 39.133
Geodetic Latitude: 39.321
Longitude: (Pos. East) -64.890
Inclination: 51,576
Descending Node Argument: 158,117
Inertial Range Angle: 18.526
Mass: 30514,

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs
Ys
Zs
}.Cs
¥s
Zs

Wononnonn

6193603, : (m)
-7994. (m)

2063107. . (m)
-2450, 02 (m/s)
-1054,14 (m/s)
7350.73 (m/s)

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle
Yaw Attitude Angle
Roll Attitude Angle

-99.635
-17,257

BT TR

A OSCULATING CONIC PARAMETERS

*Peri gee Altitude

- *Apogee Altitude

. Eccentricity
~Semi-Major Axis
True Anomaly
“. Period -

- 149,96
169.01
.00145
 6537.63
359,73
- 87.68

(TR T N TS E T T

,,V.Ref,e'renced"._tdEquatorial Radiu,s (6378.16 km) .

. :7‘

(sec)

(m)
(m/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(kg)

(deg)
(deg)
(deg)

(knﬂ
(k)

(km)

(d=g)
: (min.) o



TABLE 3A

APOLLO SOYUZ TEST PROJECT
SEQUENCE OF EVENIS
TYPICAL LAUNCH WINDOW OPENING

FLIGHT TIME PROGRAM TIME

(SEC) (SEC)
-17.20 - Guidance Reference Release (GRR)
0.00 -—— First Motion
0.20 (O.OO)1 Lift-off Signal; Initiate Time Base One
59.77 -——— Mach One
74,40 ——— Maximum Dynamic Pressure
132,00 (131.80)1 Tilt Arrest
135.62 , (0.00)2 Level Sensor Activation; Initiate Time
Base Two
138.62 (3.00)2 Inboard Engine Cutoff (IECO)
141.62 (0.00)3 Outboard Engine Cutoff (OECO); Initiate
Time Base Three
142,72 ' (1.10)3 Ignite Ullage Rockets
142,92 (1.30)3 Separation Signal
143.00 -——— S-IB/S-IVB Physical Separation
144 .32 (2.70)3 S-IVB J-2 Engine Start Command
147.72 -—- 90 Percent J-2 Thrust Level
150.72 -— Termination of Ullage Burn
154.92 V (13.30)3 Jettison Ullage Rockets:
166.14 - Dynamic Pressure = 1 PSF
%166 .62 -——— LES Jettison
*171.75 ; (30.00)3 _ IGM Initiation
469,72 (328.10) EMR Shift Command :
591.11 s Guidance Cutoff Signal (GCS)
591,31 (0.00)4 Inertial Attitude Freeze, Initiate
Time Base Four
601.11 B me : . Orbit ‘Insertion. (OI)

Ll : . .

" LES Jettison was simulated at TB, + 25 sec, IGM Initiation 5 sec

.~ later, In future documents, theSe values will be 5 sec later to
account for dispersions in time at which dynamic pressure reaches
1 PSF. The same note applies to tables 3B, 3C, 3D, 3E and 3F.
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‘S~18 STAGE FLIGHT DATA

14300 18467} .

Guidance Reference Release.

First Motion
Mach One 5

Maximum Dynamic Pressure

Tilt Arrest

LSA, Initiate Time Base Two
- IECO

> 3iad
Co FLTGHT ‘MASS
TOTARE : ) (TOTAL}

{SECH 1KGj
L ei7e28 594674 ‘ Je
X1 A HBE2Y3e 21321649,
10e0l 1 5598144, 7344526
20e30 0 5312150 74575u8.
AUy 5032474 7561y67.
40«00 - 473691 766447,
55 444882 7820116U.
85e2/7 . $16743. 7945692
60 egd 416579 7948216,
CPFeGS 387128, BuB215a
794y - 374369 Bla43s4.
8365 358061 B187551
LG e Gl 3293Gihe B24474J.
S lGeeGy Juubéus 8261614
S 118e0u 271844 62493654
120050 2't33 19 8215096
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TABLE 1B

APOLLO 30YUZ TEST PROJECT
S-IB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW OPENING

Flight Time: OECO + 1.379 seconds 143.00 (sec)
Radius: 21103629, (ft)

Altitude: 1925485. (ft)

Space Fixed Velocity: 7675.13 (m/s)
Space Fixed Path Angle: 66.360 (deg)
Space Fixed Flight Azimuth: 57.939 (deg)
Earth Fixed Flight Azimuth: 51,011 (deg)
Geocentric Declination: 28.849 (deg)
Geodetic Latitude: 29.012 (deg)
Longitude: (Pos. East) -80. 081 (deg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 21099259. (ft)
Ys = 182478, (ft)
Zs = 354648. (£t)
Xs = 2952.67 (ft/s)
Ts = 842.45 (ft/s)

Zs = 7034,18 (ft/s)

VEHICLE ATTITUDE AND ATTITUDE RATE

Pitch Attitude Angle = -63.758 (deg)
Yaw Attitude Angle = -0, 065 -~ {deg)
Roll Attitude Angle = 0.005 (deg)
Pitch Rate = -0.010 (deg/s)
Yaw Rate = 0.015 (deg/s)
Roll Rate = 0.004 (deg/s)

TR
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TABLE 2B

APOLLO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW OPENING

T Flight Time: Guidance Cutoff Signal , 591.11

Radius: 21417935,

Altitude: 519729.

SR Space Fixed Velocity: 25631.12

g Space Fixed Flight Path Angle: 90. 009

Space Fixed Flight Azimuth: 52.810

: Earth Fixed Flight Azimuth: 51.099
Geocentric Declination: - 38.720
Geodetic Latitude: . 38.908
Longitude: (Pos. East) -65.553
Inclination: 51,571
Descending Node Argument: 158.108

Inertial Range Angle: 17.845

& Weight: o 67438,

r ‘ ' SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 20399142, L (ft)

: Ys = 8358. (£t)

Zs = 6527086. . {ft)

Xs = -7742.59 (ft/s)

; s =  -3451.51 - (ft/ s)

Zs = 24188, 71 (ft/s)

9‘;@{ .

§ VEHICLE ATTITUDE ANGLES

¢ Pitch Attitude Angle 5 -99. 637

: Yaw Attitude Angle = -17.247

4 SR ~ Roll Attitude Angle = -0,712

OSCULATING CONIC PARAMETERS

*Perigee Altitude

= - 473031,50
*Apogee Altitude = . 493307.09
Eccentricity - = © ., 00047
~ Semi-Major Axis = 21408923.92
. True Anomaly ' = 200,333

" Period 87.43

~ # Referenced to Equatorial Radius (20925721.78 ft)

(sec)
(ft)
(ft)
(ft/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(lbs)

(deg)
(deg)
(deg)

(£t)
(ft)

(fe)
- (deg)
~(min)

3
Y




TABLE 2B (CONTINUED)

APOLLO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW OPENING

Flight Time: Orbif Insertion 601,11 (sec)
Radius: : 21417923, (ft)

‘Altitude: ) 520216. (ft)

Space Fixed Velocity: 25655, 04 (ft/s)
Space Fixed Flight Path Angle: , 90. 001 (deg)
Space Fixed Flight Azimuth: 53.244 (deg)
‘Earth Fixed Flight Azimuth: : 51.562 (deg)
Geocentric Declination: S o . ©39.133 - (deg)
Geodetic Latitude: B 39.321 v (deg)
Longitude: (Pos., East) -64.890 (deg)
Inclination: ‘ ‘ 51.576 (deg)
Descending Node Argument: ¢ 158,117 (deg)
Inertial Range Angle 18.526 (deg)
Welght a 67272, (1bs).

-SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 20320219, (ft)
e T Zs = 6758725, (£t)

Xs = -8038,12 (ft/s)

¥s = -3458., 48 (ft/s)

Zs =

24116, 56 (ft/s)

VEHICLE ATTITUDE ANGLES

-99.635 - (deg)

Pitch Attitude Angle =
Yaw Attitude Angle . = = «17,257 (deg)
Roll Attitude Angle REERERE

~-0. 7'64\"“,7"  (deg)

OSCULA'I‘ING CONIC PARAM ETERS

C491994.75 o (gt)

nPerlgee Altztude =

» :Apocree Altitude = : 554494 77 (ft)
Eccentrlclty = RN 00145 N SRt
qnml-MaJor Axis. = 21443917 35 (ft)
Trus Anomaly = 359.73 (deg) o
Perlod o = 87, 68 . (min)

o vi_‘Re,fé_rgx;é_'éd-f@ Equatorial Radius (20925721,78 £t)




FLIGHT TIME
(SEC)

-17.20
0.00
0.20
59.77
74.40
132.00

135.62

138.62
141,62

142,72
142,92
143.00
144,32
147.72
150.72
154.92
166.14
166.62
171.75
469,72
591.11
591.31

601,11

TABLE 3B

APOLLO SOYUZ TEST PROJECT
SEQUENCE OF EVENTS
TYPICAL LAUNCH WINDOW OPENING

PROGRAM TIME

(SEC)

oy

(131.80),
(0.00),

(3. 00)2
’(0 00)

(1.10),
(1.30);

g (2.70)3

(13.30)3 . 

(30.00)
 (328.10)

3
3

- (0.00), .

- —

Guidance Reference Release (GRR)

First Motion

Lift-off Signal; Initiate Time Base One
Mach One

Maximum Dynamic Pressure

Tilt Arrest

Level Sensor Activation; Initiate Time
Base Two

Inboard Engine Cutoff (IECO) _
Outboard Engine Cutoff (OECQ); Initiate
Time Base Three

Ignite Ullage Rockets

Separation Signal

S§=-IB/S-IVB Physical Separation

S=IVB J~2 Engine Start Command

90 Percent J-2 Thrust Level
Termination of Ullage Burn

- Jettison Ullage Rockets

Dynamic Pressure =.1 PSF

" LES Jettison
- IGM Initiation

EMR Shift Command

- @Guidance Cutoff Signal (GCS)

Inertial Attitude Freeze, Initiate

 Time Base Four
. Orbit Insertion (OI)

L2
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APOLLO suYud TEST PROJECT
TYPICAL LAUNCH wINJUW OPENING
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APOLLO SOYuZ TEST PHOUJECT

TYPICAL LAUNCH WwINDUW OPENING
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TYPICAL LAUNCH wINDOUW OUPENING
R S S . SRR S=4b STAWE FLIGHT DATa
SR TGHT ALTITUDE . RaANGE!  RELATIVE VELOCITY VECTOR aZlMuTh LUNG]I TUDE GEQCENTRIC GEQDETIC

S TIHE, o VELOCITY SPACE FuiXtD EARTH FIXkv {POS, EAST) DLCLINATION LATITUDE
TMSEC) T e Py SiLY) (Figsy oo tDEG; (DEG) {DEG) (DEG) {DEG)
143450 CF93737470 7 3aesu2 €617l 57939 Sleull =d4G+081 28849 298012
S Ieqe¥2 1977616 . 37486y 6596425 57475y bieuzd ~8ge 002 <8+862 <9025
NEFN S NATeTZ 2T M1 edAT . 650747 57+%72 51si6l =8yeDl4 28.896 294060
P Lo 1 BUET2 216750, 44064 6525435 57+501 blelh =79.970 284927 294090
R SENEAR-1 P ] 2287524 L Y4Be}92 6haYausb L7914 Blel46 ~79+909 280970 29133 i,
180 I 242862+ 7 539255 . 62637 574822 910186 . ~79:834 290023 290187 .
16414 2593224 590492 aluis78 .. B7e78Q 51236 =79e742 2968 290282
ST 6es2 v 2665395« 594990 67ys4l7 57774 51240 ~794734 29093 29257
o L1 T068d 269343 630477 6754432 57732 51e20é 790682 29+130 294293
[ & X 4 273854 634361 al7l9413 . 57el41 51+28Q =79.655 29+149 294333
180eul 294176 L T4euyl aFyyend 574593 510315 =794525 29240 29404
19Jdecl 317625 B49934 . 7053438 57e44¢ 51e329 “7%¢303 290353 29¢5]8
S 290e09 337789. Fasley o 7d19s22 57279 51331 =79.195 294470 2946235
G 21030 360685 1u7e730 . T3Y6e83 . 57eli4 512325 ~79¢022 299590 29+756
Lo Pl 200G 38yJ3as. 1570654 73B6032 S56e948 - S1e314 ~78+844 29714 49880 p
T S 230033 394763. 13Le 745 1786478 54678 510294 =78460Q 29842 30008 y
1290030 415989 1440612 799935 960609 51272 78473 290974 300141 X
25033 432937, 1574675 8222485 56137 Slez243 ~78¢274 300110 dpe277 o
26030 44673y 710129 3457475 540262 51e2u?7 =784072 3ye25¢y 3004)8 '?;‘
27000 ' 460696, 1830503 87,5438 S4eudd 510167 «77+B04 3yed9s 309563 )
28033 4733353 1399359 6764485 L5 Ty? S5lelz4 “77.648 30548 30713 T
290049 484927, ‘19065 ¥236eu9 554727 S5leu7s =77+425 30699 30868 -
IGUeId 495443, 227273 I5(9e64 554548 Bleyzy “77e197 JyeBL8 3lep28 ‘
o 310066 S hudP26. 2444782 Yat4eles 55308 5Ge?70 =764%6¢ 31e023 312193
S0 3260335 513404, 26 iel4b 1ul22edy b5e1d7 500712 =T6e716 31193 31363
g T N 520919 277839 Lud41.64 55e0ud L0853 =74e403 Jle3e8 31539
“34Begd 527491 - 295edb) 14775474 540827 S5Ge793 ~76e2493 31eH49 dle72}
35039 533153, d12w832 1112331 544654 50734 =7549343 310736 31909
34Geyud 537934 3319173 11a84.01 54495 500674 =754¢655 31930 324103
ITde s 541875, 3550 104 11858054 544398 S5ge6 14 =754367 320130 32¢303
380503 545317 3670847 12448032 biela? 50555 =J5e07g 324337 32+511
393e50G 547464 A8V 25 1265395 934975 5Ge5LD =74¢702 32550 320725
4O00LseuL 549373 4iyeboy 13u79eu7 53815 50446 =T4e444 326771 320947
41032 550081 4320iB7 1351117 530659 550394 744115 33e000 330176

T 420000 855477, 4549+422 13766026 534549 aie3ds 736774 336236 33e413




_,Zv"";,‘:W

FLlenT

TIkE
(5eC)

CW30egl

H40e( L
ESG’GG

B LT AR
H7Csi
gL eZh

48Ce Ly
“9UO¢L
SU0eLU

S1GeLe
BILeGG
5306 D
ChYLeGL
BeL ey

heUs

57CeCu

BRCe Gy
59T
S9Te ki
eul gl

260l bl

CALTITUDE

{FT)

554317,
o L47463
548575,

S47 )26
545394,
545348,
543358,
5495979
5383% )«
535557. .
5326604
529812..
527094
524625
52252U+
LZLY I 4e
51598984 -
S19666
519729
520163,
L2216

CRANGE
(Nt

477399
2040151)
225713
5510119
577 e448
5780177
b 40083
63zZsb18
- XY
b?{ou%t
7214876
/1538291
JESev27
63906ﬂb
854049}
B9Le54]
$:27eb5b
YEoeh2(
G7Le882
lecoegbeo
Iolued42

TYPICAL LAUNCH wINDOW OPENTwG

ReLATIVE
vellCITy
(F175)

PH44L .61
14937002
15453498
1573447

16557485

165719
17055.96
17581eé2
16124208
16T ceut
17907 4¢
2L960037
2125058
219787
227406476
23564055
2HAZE LT E
2452775
24553}
245504

fAELE 128 (Continued)

APOLLD SOYUZ feST PRUJECT
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TASLE 138

APOLLO 50YuZ TEST PROJECT

TYPICAL LAUWCH wiNDOWN OPENING
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APPENDIX C

TRAJECTORY LISTING FOR A
TYPICAL PLANAR CASE
 METRIC UNITS
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TABLE 1C

APOLLO SOYUZ TEST PROJECT
S-IB STAGE END CONDITIONS OF FLIGHT
TYPICAL PLANAR CASE

Flight Time: OECO + 1.379 seconds 143,00
Radius: ‘ : 6432144,
Altitude: : 58995
Space Fixed Velocity: 2309.53
Space Fixed Path Angle: 66,098
Space Fixed Flight Azimuth: 51.349
Earth Fixed Flight Azimuth: 43,199
Geocentric Declination: 28,909
Geodetic Latitude: 29,072
- Longitude: (Pos. East) -80.145

{sec)
(m)
(m)
(m/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 6431079. .. (m)
Ys = 60569. (m)
Zs = 100179, (m)
- Xs = 900,30 © (m/s)
Y:'s = 298.76 (m/s)
Zs =

2105.74 - (m/s)

~ VEHICLE ATTITUDE AND ATTITUDE RATE

Pitch Attitude Angle -63.757

- Yaw Attitude Angle = -0,062
" Roll Attitude Angle = 0,005
~Pitch Rate : = -6.009

“Yaw Rate - = 0,016

“Roll Rate £ 0.004

{deg)
(deg)
(deg)
(deg/s)
(deg/s) 4
(deg/s)
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TABLE 2C

APOLILO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL PLANAR CASE

Flight Time: Guidance Cutoff Signal 589.490 (sec)
Radius: 6528187. (m)

Altitude: 158688. (m)

Space Fixed Velocity: 7816. 64 (m/s)
Space Fixed Flight Path Angle: 90. 009 {deg)
Space Fixed Flight Azimuth: 53.621 (deg)
Earth Fixed Flight Azimuth: , 51.961 (deg)
Geocentric Declination: 39.472 (d=g)
Geodetic Latitude: ' 39.661 (deg)
Longitude: (Pos. East) -66.350 {deg)
Inclination: S 51.574 (deg)
Descending Node Argument: 156.014 (deg)
Inertial Range Angle: 17.706 {deg)
Mass: 30939, . (kg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 6222693. : (m)
Ys = - 161016. (m)
Zs = 1967077, . (m)
):(s = -2360.11 (m/s)
Ys = 137,02 (m/s)
'Zsb = 7450. 56 ‘ (m/s)

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle = -99. 564 (deg)
Yaw Attitude Angle = -0.129 {deg)
- Roll Attitude Angle = -0,035 - (deg)

OSCULATING CONIC PARAMETERS

*Perigee Altitude - 149.77 (km)

“%Apogee Altitude = 159,07  (km)
- Eccentricity = o ,00071 i
- Semi-Major Axis - - 6532.58 ~ {km)
~True Anomaly" - = 346.45 (deg)

Period 87.58 (min)

% Referenced to Equatorial Radius (6378.16 km)




TABLE 2C (CONTINUED)

APOLLO SOYUZ TEST PROJECT

S-IVB STAGE END CONDITIONS OF FLIGHT

TYPICAL PLANAR CASE

Flight Time: Orbit Insertion 599. 40
Radius: 6528185,
Altitude: 158836,
Space Fixed Velocity: 7823,95
Space Fixed Flight Path Angle: 90. 000
Space Fixed Flight Azimuth: 54.081
Earth Fixed Flight Azimuth: 52.450
Geocentric Declination: - 39.877
Geodetic Latitude: o 40, 066
Longitude: (Pos. East) , -65.671
Inclination: 51,575
Descending Node Argument: 156.015
Inertial Range Angle: ‘ ' 18,392
Mass: 30865.

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 6198634,

Ys = 162375.

Zs = = 2041511,

Xs = -2450. 29

Ys = 134,75
= 7429, 14

Zs

VEHICLE ATTITUDE ANGLES

‘Pitch Attitude Angle

= -99
Yaw- - Attitude Angle = -0
= —O

Roll Attitude Angle

(m)
(m)
(m)

(m/s)

(m/s)

(m/s)

. 564
. 135

.218

#Perigee Ayltitud‘e,

#Apogee Altitude = 183
Eccentricity = = o

~Semi-Major Axis = © 6544

True Anomaly = o0

~ Period - 87

' OSCULATING CONIC PARAMETERS

.02
.34

-.00255

.84 -
. 094
.82

% Referenced to Equatorial Radius (6378.16 km)

- (km)

~ (min)

(sec)
(m) .
(m)
(m/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(kg)

(deg) ‘ |
(deg) ‘
(deg)

(km)

{krna)
(deg)



FLIGHT TIME
(SEC)

-17.20
0.00
0.20
59.70
74.39
132.00

135.62

138.62
141.62

142,72
142,92
143,00
144,32
147.72
150.72
154,92
166 .32
166.62
171.75
469,72
589.40
589,60

1599.40

TABLE 3C

APOLLO SOYUZ TEST PROJECT
SEQUENCE OF EVENTS
TYPICAL PLANAR CASE

PROGRAM TIME
(SEC)

o001,

(131.80),
(0.00),

(3.00)2
(0.00)3

(1.10),
(1;30)3
(2.70)3
civ7aes,

(30.00),,
- (328.10)

(0.00)4

Guidance Reference Release (GRR)

First Motion

Lift-off Signal; Initiate Time Base One
Mach One

Maximum Dynamic Pressure

Tilt Arrest

Level Sensor Activation; Initiate Time
Base Two-

Inboard Engine Cutoff (IECO)

, Outboard Engine Cutoff (OECO); Initiate

Time Base Three

Ignite Ullage Rockets
Separation Signal

S-IB/S-IVB Physical Separation
$-IVB J-2 Engine Start Command
90 Percent J-2 Thrust Level
Termination of Ullage Burn
Jettison Ullage Rockets

‘Dynamic Pressure = 1 PSF

LES Jettison

. IGM Initiation

EMR Shift Command

Guidance Cutoff Signal (GCS)
Inertial Attitude Freeze; Initiate
Time Base Four ' '
Orbit Insertion (OI)

49 ;3‘



0s

3

,;3) ;

ay

MASS

FLIGHT
Ting
(SEC) (KG)
©17620 594674
‘30 588243
“10+00 55981 4.
- 20000 531215,
“30080 Su2474.
o 40000 473691
. 50490 444882
5970 - 4169238,
'60+00 416079
.-70+00 387128,
L 79639 374421
80000 . 358161
9000 - 329300
1004006 300560+
11060 271886+
‘12060 243314
130¢G0 214892,
13200 209239,
135662 199602
138462 1905660
1400350 188213,
14162 185432,
142+72 184799,
14292 184684«
14300 184967 1o

Guidance Reference Release
First Motion :

Mach One

Maximum :Dynamic Pressure
Tilt Arrest

... LSA, Initiate Time Base Two
IECG
- OECO, Initiate Time Base:Three

Ignite Ullage Rockets
Separation Signal
S-IB/S-IVB Physical Separation

THRUST
(TOTAL)
(LY

EE Do
7132169,

73445264
7457508,
7561081
7689436
7821190,
7944985
7948246,
8082215,
8134208
8187058,

8244755, .

8261615
8249361}

8215092,
8161847,

8147194,
8l1Is482,
BG78694
4128249,
35725124
247475,
2556464,
242845,

TABLE 4cC
APOLLO sSOYUZ TEST PROJECT
TYPICAL PLANAR CASE
S<iB STAGE FLIGHT DATA

DRAG LUNGITUDINAL DynNAM}C Aetigloe MACH
ACCELERATION = PRESSURE NO o

(N) (M/SEC2) (N/M2) (KGeM/MZ=RAD)
Oe *yQ0 Ue 0. «00
2620 120145 le Us (X1t
11424 134120 5100 2383 Y )
44008 ¢ 130976 2499 49140 W20
94688 i4878 6974, 315091 033
154764 150906 129Ul 1224977 oSl
240484 17087 4uB28 35181493 073
658466+ 170492 c82160 8129552, 1400
672430 17502 <6391 8307465 1e0l
657518, 19¢192 . 32594 15716239, 1e36
5727610 230206 33173 19876325, 1e56
480872+ 214520 32103, 25870968, 1e86
3144920 24s082 £42820 3723082). 2440
17335%. 260911 15249 47182780« 2¢94
87481 3deG22 85400 54635824, 3455
24338 3308667 4369 59617471 4422
~4857. 38e308 2152 62700412+ Se0l
7771 38979 1868 63155083 Se20
~l401% 40859 1465 63874557 5.:64
=21650s 42508 11820 64374289, beQ4
~214G7 22ey48 Tudle 64593725 6el7
«22208 7386 6920 648560045 6232
=20545% 1e448 788 65010546 6e36
=~20135. 1493 769 65031118 6e37
~19983% 10423 7620 65038705, 637

PITCH aNGLE
UF ATTACK
(DEG)

N/A
N/A
ole764
=]1¢350
~e598
«Q01I
w217
w287
2280
064
~s057
067
-e233
=e530
=led|3
=2el}6
»3.07°9
3274
-2+555
=]e655
-~ledi%
LY P
e H44
e 498
=48]



TABLE §¢C
APOLLO SO0YUZ TEST PROJECT
. TYPICAL PLANAR CASE
SelB STAGE FLIGHT DATA

FLIGHT ewase SPACE FIXED eween

o - F ewe= SPACE FIXED PUSJTION aANP VELOCITY VECTOR COMPONENTS =we
SR S TIME RADIUS ~VELOCITY PATH ANGLE A Y Z ox DY vz
" - ¢SEC) (M) (n/S) (DE@) (M) (M) M) (M/s) {M/5) (M/5S)
T w)7e20 6373379 468457 90000 6373353, 12231 «13162¢ 00 29429 27842
: .60 6373379, 408457 9G.000 6373349+ 17377, 83774 =45 299412 278430
10400 6373520 469+52 850853 6373485, 20367 5593 28491 298.92 27804)
20000 637399 41692} L 806732 6373952+« 233560 “2799+ 66006 278.79 282+13
3000 6374887 435026 ¢ 7Sevi0 63748330 263430 84 181034 298475 29643}
‘4000 6376275, 47geu? 694294 63762060 29334 3168 16470 299%e62 322074
§0000 63782380 524418 64249 6376153 32339 659 22584 39le37 kYL XY Y]
5979 63807600 595¢2) 600631 6380654 3527y 10396 289455 302478 422480
: #0000 6380048, 597469 60551 638,741 35364 10523 291e44 3dp2+82 424+84
: 70900 6384109 689414 58522 6383976 38399, 15149 356482 305+05 S504+5]
1 74039 6385757, 7384014 57943 6385610+ 39739 1749560 388439 305478 848419
- 80900 6388077 8u9e43 57.488 63879y%, #1458 20710¢ 43109 306054 612068
=700 9gegl 6392830 9461045 57549 6392616 44521 27517 510e5% 305464 755419
‘ LT 100908 63984000 1148079 584587 63981220 47571 35947 59120 30458 936460
e T E 000 6404817, 1371497 60051 6404449 SG613e 46376+ 674020 30391 1155060
e 120900 6412109 163406g 61796 64116060 53648 59202« 756397 302.98 144673
130000 6420268 194209 63:710 6419582 56670U0 748750 837447 301430 1726415
“i 31320006 €422004« 200959 64106 64212730 57273, 783960 853412 3Q0e87 179447
T136062 . 6425244, 2137448 640808 6424417 58362¢ 85134 88171 300.04 192390
7 138062 6428019, 2249440 654313 64271061 59261 94074, 0784 299432 2035074
1140900 6429318 2279476 654551 64283530 59672+ 23898 91670 299.08 2068445
SCIRYY! 6435855 23G7 87 650833 64298330 60158¢ 972860 F10s42 298488 209954
142072 64318864 2310020 660044 6430831, 60487 99600 902477 298478 2105041
142092 64320740 230%+72 664083 643ig11» 605946 100021 70ue98 298477 2105065
143200 6432144, 23p%+53 660098 6431079, 60367 100179« 900G+ 30 298476 2105074




UL FLIGHT
CATIME
(SEQ)

w17e29

00

“ 10000

20400

30960

g PR e 40200
Lok S S0¢L0

L ) S 89670

7000
L THedY
- 80000
9000
10000
A N 110900
T : 120000
L 430000
13200

[49

Sl 42072
142092
443200

60000

135r62
138462 -
140000

sesve EARTH FIKED =w=e=
POSITION

(M)

90
0.

2301

707

1602

3¢13,
S057.
7769
7865
11535,
13961
16256«
22298,
29956
39569

51504

66179
69483,
75813
81402
84063
87252
89429
89824,
89973,

VELOCITY
(M/S)

00

+00
29462
67413
11395
17192
24321
325410
‘327470
423497
4749441
546,98
699485
885,79
1107} 8
1367452
1672066
173968
1866476
1977.8¢0
2008417
2035476
2037457
203‘&99
2036477

TABLE &C

APOLLO SOYVZ TESY PROJECT
TYPICAL PLANAR CASE

PATH ANGLE
(DEG)

N/A
N/A
e40g
Jejl2
- 8e905
14+766
239545
260115
26928%
31925
34329
37309
42510
470476
51¢783
550604
59¢952
B59e704
65832
610645
61975
629347
620589
620633
420649

SwlB STAGE FLIGHT DATA

ewee EARTH FI1XtU POSITION

X
(hi

Yo
Fde
431
707 ¢
1599
2987
49520
74760
7563
10827
12477
19799
195550
25124
31533
38795
469u5e
48627
518320
S457ue
554048
5735%
58379
585630
586320

7

(M)

Ge
-0.
“le
3.
=6
*7e

Se
31
32
76

luls .

138+
22Uk e
260
3ile
361
407
417
433
445,
Hoge
457
4614
402+
q402¢

2
(M)

[e})

Ge

.0.

e
1G4
398
1025,
2115
2158
3978
5052
67260
10713
16313
23901
33875
46684
49630
55326
60400
62829
45747
47744
68107
68243

AND VELOCITY VECTUR COMPUNENTS we=w=

D&
(n/s)

(3717}
U0
29062
6744
112e62
166433
227+90
29245
2949406
36U} b
39}
435.38
S5l6eu7
SP8e37
683e46
768487
852466
86900
89909
2649
92982
930eub
92<0 65
Y2Uen?
F2Ue2d

Dy
fM/5)

=200
~e0U
. }S
=028
37

4]
2¢02
330
Je 34
5e 48
XRY)
6090
6¢05
Sez24
505
493
Yo 48
4035
49}13
395
3e93
3098
4e03
4004
4005

0z
{h/s)

=¢0U0
200
*03
Jeyé
1740
43¢48
84491
142457
1494959
223063
26699
33§+04
472468
653¢)0
870499
1330090
1439401
150705
163598
174737
1779094
1810088
181670
181694
18172



~

CFLIGHT
~YINE
. T'SSEC)
®17+20
.00
10400
2050
3000
4000
50000
5970
. &0%00
27000
749439
80+00
90+00
100400
11000
12000
130000
132490
135062
130062
S 34000
141062
1942072
192¢92
14300

g

o

o .
L ALYITUDE

(KM}

+G00
«09%0
0231

707

14599

247987

44952
Tel7é
7+564
100829
124479
144802

194564

254145
31578
384885
474075
484819
524070
S4¢854
564155
§7:696
§8¢736
§680925
S58¢995

RANGE
LT

«dOu

2000

v 001}
oGl
e108

+ 404
12438
20128
2+171
30994
Sey6y
60742
10722
169302
23850
33e73)
460439
490354
S4e986
59¢999
62¢397
656277
&470247
6706066
67¢74Q

RELATIVE
VELOCITY

{n/5}

o000
1419

29 ¢65
67411
113462
170661
239.30
318.39
320485
412410
460425
533412
695:51
87958
1096260
1344445
1651429
171984
1848411
1957.87
1986 ,68
2G17e47
202004
2019445
201924

TABLE 7¢

APOLLO SOYVUZ TEST PROQJECT

TYPICAL PLANAR CASE
S=18 STAGE FLIGHT DATA
VELOCITY VECTOR AZIMUTH

SPACE FIXED
{DEG)

F0e0uQ
90000
89,978
894591
88e1686
854823
82¢524
784558
78448
740110
T2eiU7
69¢539
65 u?
614018
57779
55170
53euU66
520698
5249073
S5)e598
510473
510302
510348
51348
51349

EARTH FIXEV

(BLG)

- N/A.

N/A
390356
Ib6e4u7
41313
43+021
439968
440006
4400uUd
440131
444074
430969
43e548
430312
430225
43¢}187
430168
4301067
4301068
430172
43e})78
434589
43197
4o 199
$3e}199

LONGITUDE
(POS, EAST)
(DEG)

v80e¢62])
-60.62]
~8(eb2]
~8Qgs62]
“80e820
=BQ.6)8
“80e&14
80606
"80e606
'300593
=80e585
'800573
=80¢545
“80¢506
~83e453
~30¢38)
=80:294
=80e274
=80e234
=80¢199
~8Q0e182
»80e162
=8(Ge148
=80 146
*8ge¢ 145

GLOCENTRIC
DECLINATION
(DEG}

28+466
284466
280466
280466
284467
264469
280473
280480
284480
28472
284499
284509
28535
28:572
280621
280686
280769
280788
284825
284858
280874
28+893
28906
28+908
284909

GECGOETIC
LATITUDE
(DEG)

284627
2800627
284627
284627
280628
284630
284634
28¢64]}
28¢042
28¢653
280640
284671
280697
280734
284783
284848
28932
28¢95]
28988
294021
290037
294356
290069
29e07)
29ey72



R e et i

ve

TABLE @gC

APOLLO SOYUZ TEST PROJECT

VEHICLE ATTITUDE ANGLE
YAW

FLIGHT
. TINE PITCH
S USEC) (DEG)
Cwlley e 600
QU weo043
Jue00 weG24
20U G0 ©3.512
,3§i00 : .7.7Jl
4000 w]2.381
56«00 17791
59670 ~23.244
$06¢00 «23.412
70.00 w294 144
74439 31785
806400 ©354345
9600 42,552
10000 ~474929
110400 =52.8146
1200006 *57:545
13000 «b24348
1324690 «634287
135462 *534819
138662 “$3:792
196400 “b3.789
191602 63,761
142472 63,755
142492 63756
193400 w634757

')

. -

* (0EG)

« 000
w046
=007
. 000

e023

«030
'.]8"
w635
=609
'0774
=790
.n6|6
=076
*q.008
»2036
=063
vs)b2
asl67
el
'.l7q
“el26
*3075
®s 066
o063
“.jb2

L2

ROLL
(DEG)

~47¢100

S LYET Y]

=47+ 100
»38e532
28533
=18e53(0
=8:534
o093
«086
200!
+ 005
*Jd01
ey02
*009
17
014
010
«00%
€007
*QJ05
Yy
*003
004
*004
* 005

TYPICAL PLANAR CASE
SelB STAGE FLIGHT DATA

VEHICLE ATTITUDE RATE

PITCH .
(VEG/S)

'0002
LY T
s UQu
*gs4yd
s 440
=, 476
»e552
“e562
-.563
»e595
»e597
=~s675
.s 766
501
=495
e b8
‘.469
e 47y

'S8
ol

sylbd
sUlS
=sU05
= GU8
e Gy?

YAn
{beG/S)

g3
vOud
2001
= 0ul
suub
-syu8
=-90328
sl
=eGl3
=ey48
;48
e032
0043
*eyud
'Ll
=euu2
-egu2
LXYITK]
=e0ul
b
w55
wgu?
013
315
'iiléb

ROLL
(DEG/S)

LYY
vQ02
00U
IRETIL]
Leudgu
leUuu
999
*U0DY
*s047
=¢J00
«0gl
weyi2
WUud
UG
UGU
Uiy
=eUQU
~sUGU
“esuidd
=e00U
=el01
=sUgQl1
VK]
004
eQud

VEHJCLE ATTITUDE ERROR

PITCH
(LEG)

0Ll
=043
w011l
¢ 255
03}é
422
e454
¢34]
w34
1453
#5368
eb6L9
0654
438
e442
e 445
eq4yd
0425
=elu7
=080
-e Q77
e 49
=043
=e044
~e045

YAn
§DEG)

*00UV

'U4s
-ey22

2201

o197

s}68B
=020
®eb{S
9609
°e774
e 79U
@b} 6
2096
es(JOO
=236
es4b3
we 62
AR Y-X4
wel7l
w170
-0l26
*ey75
LY ]
-e(063
=062

RULL
{DEG)

+u00
w34
«000
®e932
=e 930
»e 930
e 734
091
o084
=e0U2
e002
=s0U2
+00Q1}
e 009
017
013
«00Y
e 008
007
* 005
Q04
«003
Q04
e004
«Q05



. TABLE ¢
_APOLLO 50YVUZ TEST PROJVECT
C TYPICAL PLANAR CASE
Sl T ) L ; : ‘Se4B STAGE FLIGHT DATA
FLIGHT - - MASS THRUST . DRAG LONGITUDINAL DYNAMIC CENTRAL PITCH ATT. PITCH ANGLE

o TIMES , , (TOTAL) ACCELERATION = PRESSURE  RANGE ANGLE COMNAND OF ATTACK
CLOASECQY T o (KG): (N). = (N (M/52) (N/N2) ({DEG) (DEG) (DEG)
1) 143400 138804, 40075, 3329 w265 762, 12098 »63e712 ~e480
2 144632 1388049 39965, 2861+« 12648 , 451+ lel22 *63e712 *s220
Y 47472 1385024 8p4088s 2029 54792 430, 1el184 634712 v lus
4) 150e72 137848, 866856, 1436 64279 306, 1239 630712 10136
5) . v 154.92 136830s . 1049172¢ 883 Te442 188, 10317 "63e742 21466
16000 135533, 019337 5)2e 74518 103, “1e%13 ' 630742 3¢519
CUB) o eeedl 130978, 11019765 . 26U 74784 48, 14534 w63e7}2 44892
P 1 0keb2 130641 1019713, 251 7.804 , §6 19540 w630712 44960
o 70e00 128891, 1021335, 175 74923 34, 12606  w63e7}2 . 50664
B i aYua?S 4284610 1026181 144 74987 24, . 10641 =637 12 64048
S 180000 126432+ - 1023228, 107« 8,093 'H 1+806 . =554824 i4+468
190400 123974 1023388, © 36 84256 'y 24011 569432 160774
© 200600 21518, 10234938 12+ 8,422 N 2e222 574575 17+398
210000 119065 1021221 5. 84577 b 24439 »58¢556 18+008
220400 - 116614, 1520447+ 2 84751 g 20662 ©590664 18e460
230400 1149168, 1018423, Lo 8,920 Ue 24892 “6016)6 190043
240400 111721 1017984, le 9etl2 Us T 3kl 27 =61¢780 196371
70250000 109280, 1016538, Ue 74302 Ue 34369 €62:737 190769
260000 1gé838. 1016512 Oe 9514 Ue 3ebl8 - 630815 200027
7270400 104390, 1017894, Ue 9.751 Qe 34874 650106 190965
. 28000 101944, 1018671 Ue 9.9914 Ue 44137 ©660145 2003174
© 29009 99494, 1017727 G 104229 . Go 4e4y7 670304 200485
£ 300000 - 97046, 10166600 Ue 100476 e 44685 680426 204176
35000 94602, 1917254, ‘D) 16753 e 4972 269e4)4 209270
320400 92159, 1016515 Ue 11.030 Ve 54266 =700538 2094160
33000 89716, 1017338, Qe 114339 Ue 54569 “7})e588 200058
'340400 87266, 1018953, O 1146706 Qe 54881 ©72¢917 190693
350400 84817, 1017470 Ue 11,996 U 62202 ©73+996 19400
-:360400 82372, 1016661, ' 12,342 Ue 64533 *754003 190293
370400 79927, 10155600 Ue 12:706 e 60874 ®760G8Y 160978
380400 77477, 1018962, Ue 13.152 Qe Te224 ®77e261 1864609
390006 75029 1013965 U 13:514 U 70586 “780392 160162
- 40000 72587, 1013822, Ue 13967 U 74959 =794378 17e9¢1
41000 70144, 101354G. Ge 144449 e 84343 *80e529 17e448
426000 67702 1413301, Ue 14967 Ue 84740 2810677 164950
“1) .+ S~IB/S-IVB Separation
S2) S-IVB Start Command
3). J=-2. 90 Percent Thrust
&) " Termination of Ullage Burn
5) Jettison Ullage Rockets
6) - Dynamic Pressure = 1 PSF
7) ° LES.Jettison

- 8)  'IGM Initiation



o | :1" : oy S i TABLE 9C (Continued)
R S SRR  APGLLO 50YwZ TEST PROJECT
e e " TYPICAL PLANAR CASE

L P It ' S4B STAGE FLIGHT DATA

CTIME B L ATOTAL) ACCELERATIUN  PRESSURE  RANGE ANGLE COMMAND OF ATTACK
" CASECY 1KG) (N3 (N) (M/52) (N/M2) {DEG) {0EG) (DEG)
430.00 65259« . 1014527 Ue I54577 Ge Pel48 824818 160436
440+ G0 42809, ETYRALL CUue 164199 ue 94570 =84044 154806
© . 45De00 . - 60364 1613580, U 160791 s - 1000086 “850126 150278
460900 57920, 1013339, G 170495 Cue 10456 860244 190703
: S 470400 55522 10127264 0o 18,240 Ue 10e921 =879 38U 1400864
9) 7 470425 5549664 912754, S U 164450 Ue 10,933 ~B87 e 409 14eus9
o 480400 53415, 858997, us  16eg81 e 11400 7984515 132538
49000 51360 858864, Us  16e722 Ue ileB9Y “89e556 13e070
500400 - 49306 858732, Us 17.416 Ue 12.401 *90e591 [2s6u5
‘810400 47252, 658559, Ge 184169 Geo 124924 ~?]eb489 L2eUBY
1820600 - 45199« 858380, Ge 18991 . Qe 134463 »92:845 14e39)
i 830400 ¢ 43145, 85817%. e 19.8%06 Je i4e01l8 »93e981 10e748
: "~ 54000 . 41092, 857962, Oe 20.879 Ue 14459¢ *95¢147 100085
e 85000 39032, 861875 G 22,084 G i5¢181 969446 90297
: 56000 36973, © 858674 Ve 234224 ve 15791 ‘ =57 0809 BeS66
‘570400 34919, 858237 Us 2494577 Je l6e421 V9698 80790
Cn s 58Ge R 32867, 857623, Ue 264093 Ve 17.073 »994529 72460
210) 0 .6B9a40 3593%. 856777, Oe 27,69¢ Ve 17707 ~99e437 74960
o 890000 - 335885. 52920, Ue 1713 ~ Ve 17e748¢ “99e437 7e9v4
AL 89940 35865, 0. 4 s 0Uu Ue 18393 “994564 8v634
©9)..  EMR Shift :
10) - Guidance Cutoff Signal

11) - Orbit Insertion




FLIGHT
CTIMET
(SEC)

14300
T 44032
187072
p8ge72
48492
~-160¢00

16603}
166062

17000

171975

"180900

19000

" '200%00

210v00
22000
23000

240000

250700

“260000
©.270%00
7280000

290°¢00

300400

31000
d20s00
330000

34000
1380900
~360°00

379+00

380000

39000
400+u0
41000

420900

: RﬁDlUS

TABLE j0C

APOLLO SOYUZ TEST PROVECT
TYPICAL PLANAR CASE

Se4B STAGE FLIGHT DATA
(XL ] SPACE FIXED POS‘VION AND

ssswe SPGCE FIXED enewe

T

6432i51s
64332379,

64364714

6439131
6442768,

64476346
6452154,
6452400
6455545
6456394
6462548,
6469628
6476322
6482635
6488572
6494140
6499345
6504192
6508690
651284
8516861
6520147
6523311«
6526158,
6528699,
65303941«
6532894
6534871
6535974,
6537118,
6538¢g15.

- 6538677,

6539118,
6539352
6537396,

LIVELOCETY -

(N/S)
2309052

230473

2296485
2304401
2319¢41
2339418

‘2365054

236692
2382430
2390052
242%¢96
247868
2530991
25860451
2645454
2707482
277345}
284251
2914086
2991903
3u70969
3154003
3241004
33358
3425088
3523¢923
3626438
37330014
384374
3958¢75
4u78¢49
4203012
4332+28
4446607
Hé&yoe72

PATH ANGLE
{DEG)

664099
660363
67.U40
67e611
68379
69.288
‘700389
7Ge442
710314
7163Q6
72+580
73.870
I TES R
764305
77443
784530
79561
ByeS42
8le468
824345
834173
834952
B4,682
854365
85¢999
864590
874133
87640
88,105
884526
33.907
894252
894558
391825
04057

]
(M)

64310850
64342660
6435230+
6437770
6441227
6445257
645G0YT7 e
6450276
645273@¢
6453975
64596Ul e
6465748
64738
6477157
6482012
6486364
649G210r
64935460
6496367
6498669
6500445
650168%.
6502393
6502550
6502152«
6501171
6499658
649754
6494825
64915000
6487555
64829730
647773%
6471838
646525

Y
(1)

6057u
607650
6198y
628760
64131
65645
67523
67615

) 68616,

69134
71567
74479
77352
80186
82982
85742
884680
F1l6ur
93818
964430
79036
101596
14422
106615
109u74
111499
113889
116244
118564
120847
123074
1253¢3
1274975
129609
131704

Z
M)

100193
102975«
110837
116491
125476
1364850
1504160
i15119g9%
1586720
1626240
1815400
205065+«
229246
254102
279651
305914
332909
360656
389177
4184960
4486368
479628
5114920
544257
5779480
6]125%6¢
648231
684887«
722599
761398+
8gl322.
842413
884708
928248+
9730810

VELOGITY VECTOR COMPONENTS =w=

'}
{M/5)

F0Ue27
887469
857¢18
836439
80990
778423
73%+16
73726
71679
70624
659433
610006
56050
S10e56
460+43
409091
35%¢18
30787
256022
20402
15106
9750
43.)8
*11+92
=4778
wj289:6Q
=182e3]
*241+50
4301483
*363¢30
“425e(7
*49Ue57
556,53
*624409
“6934:60

oY
{M/8)

298476
98466
29857
29809}
2980461
297085
29649
296.88
296430
295099
293023
289427
285032
28 e44
277478
274428
27086
267452
264019
280489
257 ¢4}
25%e3}
23099
247¢62
24420
24075
237024
233674
230s } 6
226452
222082
219+10
23529
2iled2
207451

0z
(h/s)

2105074
2105084
210789
212593
2152080
218573
222739
2229049
225250
226455
2320435
238%e95
245) 52
2539095
259032
2662+53
2736478
201309
289} 454
2972064
3056014
34225
323}02
3322034
3464y
35} 349
36149904
37}37+85
3824095
393553
4050¢035
4168064
429099
4455784
4549648



TABLE 10 (Continued)
APOLLO SOYUZ TEST PROJECT
TYPICAL PLANAR CASE
L S S=4B STAGE FLIGHT DATA
LY 2 T SPACE FIXED wwwws . =we SPACE FIAED PUbIT]ON AND VELUCITY VECTUR COMPONENTS ===

CURLIGHT S

TIME RADIUS = VELOCITY . _PATH ANGLE A Y Z DA DY vz
ASEC)Y M) (H/S) . {DEG) ; ) tm LF] LAY (M/5) th/s)
430000 6539266 "4752.70 959254 645795% 133759+ 1019255¢ ®765¢19 203054 4686028
U HYQEOQ T 65389826 49y5e52 CORGEHls o 44940 135774 1066627 ~83Yey7 19953 4829¢ ]
450000 ‘65385608 - . SubdeTy 90547 L 6441169, 1377540 1115855+ ~?1beb4 195049 4977043

L He0Y00 ‘95380323 5439+92 00643 - 643162l 139684¢ 1166397+ . 994,52 195038 513195
C.470°00 6537395, S4G4984 T 9geTgs 8421269 141577 12185180 “j076037 18721 5293028
470425 6537378 S4p9e)7 9us0? E4210U0 1416249 12198420 ~1u78447 18711 5297427
el 48005 65366694 555%9¢67 90 8uN 6410078, 143493y 1272151« ~1162439 183¢3% 5433470
Ll L 49 GG 6535836 5720044 LT 6396313 1452449« 1327211 C =1251420 174} 557900}
5 LSppep0 . 6534920 SuB88ey5 9uet22 6385045 147018 1383752 1342480 17533 5730020
Syge0g - 6533952, 6ub3¢3 93932 | 6371146 148751 14418360 =[437455 171627 5887476

- 520vu9 6532959, 6244432 954713 | 4356282 15049493 1501534 . =1535.99 167411 6052922
530000 531971, 6438430 YGeBbA 6340413 [52093 15629u7 1638047 162492 622420
B40060 6531023 66397+88 G791 63234798« 153791 1626043 1745443 158469 64049040
S5Q¢0 4530150 4852081 9ue688 6305488 155267« 16910z9 ~}185745] 154e40 6594945

;. 5égegu 6529390 7077945 Fue560 6286327 1567990 1797966 =1 975+63 150027 7949048
570960 6528782, 7314806 Fuedid 6265954 158271« 1826955 =2101u8 145489 730489
580060 6528350, 7566027 042490 6244281 1597u8 189817 ~2233082 1494034 722762
589940 65268187, 7bjaeb64 G009 622269230 161016 1967477 =236Ur il 13702 "745Qe56
590460 6528186+ 7823659 YhHeu0d 6221274 161u78 1971550 *2360e55 136483 745530

7 599v4g 6520185, 7823495 90+U00 6198534 162375« 2041511 =845ue29 13475 7429044




ST TABLE ¢

APOLLO SOYUZ TEST PROJECT

, TYPICAL PLANAR CASE

R P R A , Se4B STAGE FLIGHT DATA
CFLIGHT . ewess EARTH FIXED =e=s=

: wone EARTH FIXED PUSITION AND VELOCITY VECTOR COMPONENTS ==ee

T UTIME CPOSITION - " 'VELOCITY ~~ PATH ANGLE X i 2z oX oY 0z

P ASECE T (M) th/s) ‘ (DEG) LY ’ ) (M) {H/S) tM/8) (N/5)
Ui N3e00 89987, 2036475 k206859 . 58639 48620 68256+ 20020 4905 1817403
L1440 32 192597, 2031427 62+94g 59846 468 70657 907+86 4o}l 1817440
CUANTe72 99288, 2021468 1639692 62880 482, 76837, 878401 4946 182106
19072 105193, 2027445 64+351 45484, 497 82324 857+9¢Q §e22 1836499
154092 © 113503 2041415 650248 67933 . .BRge 90095 832440 554 1863470
160e00 123625+ 2059.+05 c6be310 . 73180 5489 99636 801494 $¢58 169646
16631 1343450 L 2083¢25 0 47597 78125 583 181740 764442 5069 193793
166962 136974, 2084453 674660 783620 585+ 112343 . 762440 5069 1940e02
S 17009 143839, - 2090884 689329 . 8QYGe- © . 6UYe 118929, 742498 §¢70 1962094
L ATN TS, 197417« 2106455 68047} 82194 614y 122375, 732488 5069 1974495
. 180e00 164458, 21493497 ~ 700166 BBy48, 6580 138961 688407 4e43 2030.55
‘190000 185517 2196092 71eb68] 94696 6921 159527+ 641940 2933 2094493
‘200000 207944 22491463 730136 1008676 - 7¢5e 180836 594,455 v35 216134
210400 229069 2295.90 . - 74+53g 106586 7400 202740 547¢41 »le38 2229469
i 220900 251621 2353479 75856 111624 679 225407 500020 =272 2300s02
230900 274733 24156097 770117 116589 646 2487467, 452471 3076 2372027
S 240900 298436, L 2479494 78+308 120878 6USe 272859, 4050 )2 4954 2446064
,zsotoo 322764 2548427 790438 124689, 856 297706« 357 ¢ 07 ®5¢Q7 25233
260000 347751, 2620409 809500 1280179 504 323329 30881 wSei) 260} 482
270000 ~373434. 2695483 81500 130865 L4499 349752 260034 5953 2683424
280000 399848, 277517 820442 © 133220 394 377002, 210.84 ®5045 2767+ 14
290900 427032, 2858427 834323 1350810 34 4051040 16109 5919 2853472
300000 485024 2945413 840146 136441 291 434086, 110073 ~4975 29493004
310400 483061 3u35.58 84¢912 137293 246 463974 5974 e4e}5 303499
32000 513581 312987 850620 137634 2uBe 494795 8e)b 3037 3}27485
330000 54422S. 13227495 860276 137454 179 526580, ~44923 w2042 322764
340000 5758134, 3330446 8400878 136748 160 55936]s *97431 w1027 3329404
350900 608453, 3437.20 870437 135504 155 5931734 =151e6% 13 3433485
360900 642125+ 35484056 87947 1337110 164, 628049 «207+02 1071 3542401
37000 676893, 3663423 88+408 131360y 189, 664025, 263930 3Je48 365375
38000 712805« 3783414 88¢822 1284420 234 701137 32064 547 376952
390006 749911 3907.+95 894195 124943 300 73943Ge «379450 Te74 3687.48
qoggug 788259, 4037631 89525 1206480 389 778940 *439.59 10v22 401329
410000 827899, 417394 89813 116147 505 819711 *501+03 12095 4149172

‘420900 8668887, 431214 902061 110822 649 86177} '56"0017 15497 4275405




TABLE |1 C (Continued)
APOLLO SOYUZ TEST PROJECT
TYPICAL PLANAR- CASE
PR B - Se4B STAGE. FLIGHT DATA
FLIGHT - Cevews EARTH FIXED =wvewe - meme EARTH FiXcl PUSITION AND VELOClTY VECTOR COMPUNENTS =e==

“TIME POSITION VELQCITY PATH ANGLE : X Y 2 DX LY 0z

(SECY - (M) tM/s) {0EG) (M) : M) (H) {M/S) M3 (M/5)
430000 - 0. 911283 4458632 . . 90v271 104957+ - 825 905230+ “629ey9 19930 4413067
440000 - 955157 . 4611433 L 9GeY43 98234 1036 950u86. «696s01 22997 4558044
450000 1000559 4775669 '90¢581 90930 1286 96417, 765421 2700 4708.84
460000 . 10497573 4937410 909481 82923+ 15784 1044284 836459 31438 4865460
470000 1096268 S114s19 90746 74190 19150 1U93753, ~F10e49 36076 5g2%e31
2470025 1097508, S115e5) 9ge748 73962 1924, 1U9S01te =9 }d038 36028 503336
- 48090C 1146589 5266413 95853 649696 23u2e 11494760, “988,79 4le24 5172430
1L 490000 1198457 5426499 900928 544060 2741 1197218+ *}069 458 46969 532035
o 150006 1251941« . 5594475 95970 432960 3237 125)118%e = 1154+83 52048 S474e44
A 51000 1367011 5769495 90979 313410 3792 1306730 ® 1238487 58066 5635+08
' 520000 13640496 5953024 Fu»958 18508 440 13639130 -1326022 65032 5802081
530900 1422830+ 6145431 950908 T 4764 Sluge 1422813 142121 72049 5970428
S4Qo 1483553, 6346,97 90828 -992%¢ 5863 1483508 “1518023 8gez22 6162019
560%G0 - 1546318s . 655997 ‘9gpe718 «2506016¢ 6707 15460920 “l619e88 BBese 6356020
56Q0e0L0 1611242+ L 6784466 . 934584 -423460 76384 16106670 1727 eu4 97477 6560044
570900 1678440, 7021691 950431 ~bGL760- 86640 1677338+ 184099 107951 6775043
" 580000 1748041« 7273455 F0025¢ i w79188 979 1746219 1961060 11794 700395
589040 1815790 7523493 950010 981620 1L948 1813102." ~2u75¢86 128044 723076
590¢u0 1820193 753(.38 90003 «9940%e 110250 18174430 -20381477 128093 7235076

T 999e4p 1889172 7531014 f0+000 '1;9396- 12268 - 1885359 "2159497 135¢47 7213448




TIHE
(SEC)

:]‘3-00

14T e72
150¢72

T 159492
16000

[66!62
170900
~17‘975
180400
190400
20000
21000

23000
24000
25000

26006
27000
280+00
290200
30090
31000
320400
-330000
34000
35000
360+00
370+00
380000
3%0.00

'400s00
41000
420+00

19

FLIGHT .
194432

1663

220000

ALTITUDE'

(KM)

$9.002
604235
634340
66e011
69:664
73.98}
79+094
79342
' 824000
- 834355
89543

’6.6‘5.‘

193402
109761
115745
121636
1264¢6)15
1314514
136064
140273
1444146
14769]
150914
153823
1560428
1586737
16Ge7 60
162506
1634982
1654201
166¢176
1664919
1676442
167763
167896

APOLLO SOY

RANGE  RELATIVE

vELOCITY
(KM) M/S)

674,753 2019423
700121 201440
769213 199091
81e6}8 1996446
890267 ¢ 2009487
9ﬂoéﬂ? 2027446
110539 205128
1119130 2052454
1174593 2066468
120+973 2074428
137170 2151432
157+356 215793
1784153 2208.43g
1992583 2262427
2210665 2319.87
2444423 2380489
267879 2445450
2924055 2513456
3164975 2585,13
342668 2660464
3694160 2739475
3960481 2822464
4240662 2909.28
453e73) 2999453
4830719 307360
Si40661 319147
5464590 3293478
579¢547 340031
633570 3510495
6480697 3625499
684¢97p 3745459
7220436 387G 18
7614140 3999,3¢9
8ytel 29 4533469
8420456 4273464

TABLE 18ic
Uz TEST PROJECT

" TYPICAL PLANAR CASE
Se4B. STAGE FLIGHT DATA
VELOCITY VECTOR AZIMUTH

SPACE FIXED
(DEG)

5{.349
510359
51¢375
514353
510268
Sie201
S51eQ%6
510091
S51e034
510004
509842
Sue 657
50e482
50ge322
50179
5005}
490947
494835
494744
494665
494596
49¢538
490490
494453
490426
49049
49e4y2
49e44L7
49442
490447
49+ 484
494542
49572
490603
49¢747

EARTH FIXED
(DEG)

434199
439210
430244
430286
43+323
430355
430399
43401
430424
430435
430454
439467
430489
43¢523
43¢572
430633
43¢7g5
43¢787
‘43877
43975
440082
440195
44316
4494494
444578
440720
444868
4509025
45190
450361
45054
45¢729
450925
460131
460346

LONG]TUDE
(PCS, EAST)
(DEG)

=804145
~80¢128
*804085
“80+047
=79:993
~79e%27
»79¢843
=79¢839
79,793
«79¢769
*79:654
79511
w79+363
=79¢210
79052
~78.8%0
»78¢72})
784547
«784367
w78.18]
=77.9688
=774789
=774582
=77.368
“77«1%6
»74¢917
n76eb78
»76¢43}
~764175
=75.908
*75¢632
*75¢345
*75:046
744736
740413

GEOCENTRIC
DECLINATION
(DEG)

28,909
280925
284964
292000
29+050
29111
294}89
290193
29¢235
29257
290363
290494
290630
292770
29+714
30062
30215
3Qed72
300533
300700
30871
JleQ47
30229
310415
Jjebg8
Jle8g6
32009
320219
324235
320657
32886
JJel22
330364
3Jeb1 4
33871

GEODETIC
LATITUDE
{BEG)

2%.072
29.088
29+ 28
294163
29213
29275
294353
29357
290399
294421
29527
290660
290796
29¢936
304080
300229
30382
309540
30702
3006849
31041
31e2)7
31399
31587
J|e780
3le778
32+]183
324393
324609
32832
33062
33e298
33e54])
33791
349049




- TABLE 12 C (Continued)
APOLLO SOYUZ TEST PROVECT
TYPICAL PLANAR CASE
e R : : R “ Sw4B. STAGE FLIGHT OATA .
FLIGHT - ALTITUDE =~ ' RANGE . RELATIVE VELOCITY VECTOR AZIMUTH LONGITUDE GEOCENTRIC GEODETIC

UTINE o : ) VELOCITY  SPACE FIXED. EARTH FlXev (POS, EAST) DECLINAT{ON LATI{UDE
C(SEC) KMy (kM) . (M/S) T (DEG) {DEG) {DES) {DEG) {0EG)

" 430%00 . 167.858. . 8854177 4419,54 49,843 464571 744077 344136 394314
440900 a 1674688 929¢355 4572030 . 494953 46086 =73e¢728 34408 34588
S0 450008 1674344 9750056 473138 5054076 47eg53 =73¢363 34+689 340869
S 460000 1664908 10224344 - 4897450 5ge243 47+311 =72+983 IHe978 354]59
470000 . 1664385 1071294 5071429 : Sgeles 47581 -724584 354275 35e457
470925 166437} 16729540 5u75040 504378 47588 «724576 35.283 354445
4804+00 1650767 11219855 . 522591 Soe547 474865 ~724174 35581 35e764
490400 1650045 1173¢954 5386445 Sge742 489161 ~71¢744 354895 36eu78
50000 1644244 12274661 5553.37 S5ge95] 489470 714298 364216 364400
51000 1634393 12839044 5728472 S1el76 484792 ~70Ge834 364545 364730
520000 1625217, 13400181 591164 Stedls 49128 =7Ge350 360883 370048
530400 1614658 1399v156 6133233 51674 490 48g "69.846 370229 37+414
5408 0L ¢ 1609837 - 14649359 6304459 51e95¢ 494849 -69.32} 374583 374769
5800 g0 160096 15220990 6517417 520246 500237 | =68e772 370947 384433
1560900 159047 158894565 6741443 524562 50644 ~680198 38319 38507
© 970050 159002 1055398 6978423 92.%u0 Sleg7! =67.598 . 3de7G2 3844890
+.'580630 158714 17254120 722941 53,2061 51519 660969 394094 390282
589+40 158¢688 1792957 - 7479.33 534641 5196 “b66035Q 39472 39066)
89000 155c§97 17978364 7485675 53¢647 516990 ~56¢309 37496 394685

599440 15848236 18669432 748640u5 Sqeyd] 520450 650671 394877 40eUbe




€9

CFLIGHT
CTIME
- ISEC)

143,00
344432
147672

150+72

15492 -

16000

166631
166062

17000
17175

- 180000

190400
200400
21000
220+00
23000
240400
250000

‘260000
270400

280.00
290400
300+00
310000
320400
33000
34000
350400
60400
370400
38000
390400

© 400000

41009

420400

TABLE j3¢

APOLLO SOYVUZ TEST PROJECT

' TYPICAL PLANAR CASE

s.qs STAGE FLIGHT DATA
VEHICLE ATTITUDE RATE

VEMICLE ATTITUDE ANGLE

PITCH
(0Eq)

. =630757

63,817
~64.101
63804
«63e¥5])
63574
w6.632
630634
=63e657
ebleb75
*56.946

"5"3‘5
‘w57+488

“58.484
«59.609
6‘005““
wbleb708
®624665
=63.727
65,049
660065
wb74225
»68,355
w$9e331)
w7046p
®7]1528
*72+803
»73.97)
74979
2764056
©77.209
«78+391
*79:344
80495
e8] 4645

YAW
{DEG)

s b2
«037
1339
0865
“e317
"e269
we34é
w3353
'0“09
=el1Y
~1e970
-1¢827
®]le765
w4557
*led6]
*}e240

~lel24

*1.,053
991
e 904
“.873
ws827
w792
we782
es750
*e?73l
o682
v, 660
o649
*s630
o601
w573
=e571
=542
.tsl‘

RoLL
(DEG)

*g0s
*Qg38
0126
¢308
©e (35

*0240
«e285)
e 293
»e39]
* 363
#0560
s 742
we352
»e 035
0313
0605
0648
*034
web4?
LXRL R
ey )54
* 143
482
«779
0454

we )24

web?7]
w0566
weldb)
we]l?73
¢000
€24}
424
0607

PITCH
(VEG/S)

=007
.el73
=e017

0159

o UGL
el 8
LI L
"sUQ6
»e0QY
=oUll

970
o U86
e3¢
=eli96
we Q4
"o 97
*e )39
“ 097
“el}3
welli
=+ 108
“el Yy
e ll?
s gt
®elll
LIRT'])
we l 45
el )b
eelygéb
e jg?
-s135
@392
well2
LI R L)
"ol 4

YAW
(DEG/S)

003
FET]
*286
.eldd?
wolyl
° 020
we02l
*s021
wogu?
e QU
Q76
'GuS
*Ul0
*020
" eQ1l5
vgil
*Ql4
006
L7
*UGS
WY
QU9
o003
'Oud
Q02
0001
U7
*001
oyl
002
* Q06
«o0UI
vQud
QU
°003

ROLL
(DEG/S)

Q04
Q16
«Q76
o010
w175
=e056
o027
«Q20
wel42
e Q69
2073
“e014
0035
0037
Q33
0033
022
“eQ59
»eU63
o062
Q3!
0029
0029
0031
2030
*e 050
.e063
o yS4
e021
*G20
2013
Y25
19
0186
s} 8

VEHICLE AYTITUDE ERROR

PiTCH
(BEG)

*e045
~e¢]105
LK)
090
v26)
0138
208}
°079
s 056
039
“lel22
2046
vl23
2074
* 056
070
o108
*069
0087
e 059
082
«080
¢070
080
e075
e 060U
e 115
0027
027
0030
0062
20Ul
°033
e 032
0029

YAw
(DEG)

062

2037
10136

866
037
®e 269
ee 346
=9353
s 409
w4}y
®e539
0460
0470
w493
0492
w0498
®e506
we506
weS}J
we5)3
we523
®e530
o536
ve548
*¢553
9559
“s572
o574
~e582
0592
=604
»e607
w622
®9630
=0 640

ROLL
(DEG)

¢ 005
wise
0123
«308
9036
e }l}5
“ed60
“e252
o294
LIX A 2]
0397
»e56)
=y 745
=394
=s036
W32
¢ 603
0647
0033
o648
(ZRLL]
~o}55 -
e 143
482
o778
' 454
~e}25
web?1l
w566
wedb0
o l74
+000
0241
o424
0607



<79

FLIGHT
TIME
4SEC)

430.50

440400
450000
460200 .
' 470000
H4T0e2S

48000

490000

50000
810000
520000

530000

. 546400

550400

- 56000
857000
S80¢00°
-589040

§90¢00
599+40

VEHICLE ATTITUDE

PITCH

(DEG).

T e82e784
84,012

'55-[07
“B86e¢224

874364

w874392
=58.506
»89e554
«93«577
Q?l.ﬁél
~92.832
~93.970
=95.134
“36e411}
w97.625
-?9.87“
“99.674
©99564
-99 3565
~99¢564

YAW
{DEG)

=«490

e 453

-e431
“s4G7
e 380
we380

'0359

w346
~s339
'v320
~e291]
*e262
~e229
=173
»e151
~el78

»'0153

-,129
-.IJO
*«135

TABLE 13 ¢ (Continued)

APoLLo SOYUZ TEST PROJECT

ANGLE

CROLL -

(DEG)

791
828
*313
we2l2
we744
»e75¢
e 339
* 107
¢558
559
weg(bd
web79
we284
*125
«547
*248
*113
=we335
.46
-e218

“TYPICAL PLANAR CASt
's-qa STAGE FLIGHT DATA

VEHICLE ATTITUVE RATE

P1TCH

{VEG/S)

o} l¥
-eil7
’ol°7
LERRE
e}l
el
“el1Q08
o il
XL
-oll4
“elle
el 16
’oll’
=139
=slgl
LI K]
015
~etidl
LY Y]
'y

- YA

(DkG/S})

*pL2
' GU3
« 002
LYV
Hiyd
LY TR
sQu2
*Uuo
1y s
[T
«0u3d
Gul
003
*uub
“eY
YV E)
s0UL3
=opul
e QU1
='Jul

. RuLL

(DEG/S)

yil8
~eU54
=eU51
-e{j53
=euU53
sy26
04Y
ed46
sU43
o6}
~e061
-2
044
2038
0047
o017
LXTVE R
2018
-eJid
=s(18

VEHICLE ATTITUDE ERROR

PITCH
(VEW)

*030
+028
2047
v021
*020
002}
«0j2
QU2
«01l
v024
0i3

*QiS

*20i5

«g34
-0020
“9})78
=0 )45
vsl27
“s 127
~e 125

YAW
{DEG)

=~e 65U
o660
»e665
web74
web82
wsb82
069U
~eb97
o709
w719
*e724
o734
-e739
we759¢
vol47
0763
o770
o772
-e772
=777

ROLL
(VEG)

«791
0828
vdie
wed}l2
LERAL]
=750
*e339
107
¢ 558
+55¢9
=e063

-y 679

-e28Y
v145
547
0 247
oll2

oG35

e 046

~e2}9



: TABLE 14%c
APOLLO SQYUZ TEST PROJECT
TYPICAL PLANAR CASE
. SelB STAGE MASS CHARACTERISTICS ,
FLIGHT MASS ‘ ew® CENTER OF GRAVITY ww= wonn MOMENT QF INERT|A =vee

: TIME & © . KwAX1S Y=AX]S Z=AX1S A=AXLS Y=AX]S IeAX]S
i {SEC): {ke) (M) (M) (M) (KG=M=S52) (KGoN=52) (KGaMuS2)
®17:20 594674 ¢ - «0000 *«0000 + 000U Qe Oo Oe

00 588243, 1643828 ~eG06Y *QUIU 216392. 7830578, 7629976

10+00 559814e 1642483 “2 3074 *00Ol0 203907 7796576, 7795962+

20400 533215 . 1641589 “epQ?79 © egoly 191616 7778914 7775289

30400 - 502474. 16el224 =s0084 o1 179274+ 7762985, 7762364

" 4900 4736%1 1641504 “sp089 0013 166896 7751054, 77504210

50400 444882, 1602542 »eg0%4 0013 {54520 7731616, 7730978«

$9:70 416938 1604441 wegQ9y KT 142508+ 769891, 7696277

6000 416079, 1644507 “eQQ09Yy “eguls 142139 76995669, 7695035¢

70000 387128, 1647653 “eg 07 RUTTH 129726 7628167, 7627533

74429 374421 16e9460 weglie DL 1242950 7565393, 7584755

. 80¢00 358161 172216 “el 7 w0018 117340, 7515844, 7515217
o 90¢00 = 329300 1748535 veQl27 0018 104969, 73401¥8 7339478
160+00 3u0560. 18¢7100 LXT I RN *0020 22637 7073936 7073295
110060 271886, 1948641 “epl55 e QU2 80330, 6678646, 667804
120000 243314 2144177 “egl73 Q025 68058, 6100917 61002760
136060 2148%2. 2345223 w196 2 QU3u 558424 5262466, 52618160
13200 209239, 240536 ~e020i T TEN 534]0 5041401 5040753«
135062 199002 "25e0416 “sp2lu 20033 49001 4628444 4627799
138062 1965660 2509578 veg22l 0033 45343, 4237910, 4237267
14000 188213, 2642465 o223 sQUIM 443200 4109512 4108861}
14162 185432, 2645877 ~s0226 s0030 4311 L 3957759, 3957108
142672 184799, 2646700 o226 R 42771 3920294 39196560
142092 184484, 2606850 seg226 *Que 42709 3913484, 3912847«

~ 143.00 184671 2646869 *s0226 *0036 42704 3912541 3941909,




99"

CFLIGHT
CTIME

(SEC)

143+00
144,32

147472
1SGe72

14 e92

1éueU

166631
166482

17300

LU ET1e?5
130600
“L9us0

20000

210600

220000

©23Geuu

2460 U0
25660U
26Ul

“270bedu0
280400
290U

30000
3lusivo
320+00
33P0
4L
ISyeUC
36000

370000

3800

39000

40U e ud)

oM luebO

420-U0

nASS

tKe )

138804
138804,

138542,
137848,
136834
135533,
13G978,
130641
128891,
1284611
126432,
123974,
121518,

1i9065+

116614,

fl416u,

111721

1u9280.

lu¢838.
1u43%u.,
lU[?“qo
VY9494,
970“6.
Y- YN
92159,
89716
847266
94817,
©2372.
79927«
77477,
754329,
72587,
Tulf4,
07702

KeAXlS
(M)

8e1289

be)289

801322
Se U]
Bel54)

Bel73G

75513
744967
7435688
793129
7¢333)

73605
763914
704251

7Te4623
7e5¢g38
745488
7e5977
7¢465U5
767578
77708
78389
7¢9115
79897
8eg750
3)]670
502459
B8ed74Q
Be4894
Beb6143
ve75y])

be¢8965
9ey559
9e2284
Fe4lbs

TABLE 15 ¢C

APOLLO SOYUZ TEST PROJECT

) TYPICAL PLANAR CASE
S«4B STAGE MASS CHARACTERISTICS
wwe CENTER OF GRAVITY w=a

YeAXIS
(M)

‘90025]
o257
~ey257
®eQ250
*e G259
=264
=e5271
“s3272
“ey275
=eg270
o028
=ej28s
°-029l
~ep296
“ed3de
=ejdue
'00315
=e0321
o329
LERTRET S
R YRR L
- G354
ce3dbu
e 33bY
=e374d
'00356
~ey37Y
euilli
o423
o435
LA
e i464
"ey4le
'oﬁﬂ?ﬁ
=e3511

Z=AX1S
(M)

sL48
s UGYY
LYY
WOUuY4s
YUYy
TN
U7
UuH7
L)
U4
sQUY7
*QQ48
eUUY Y
QGQHQ
-nuldl
*JuS|
egub &
[ETI3-X ]
suuSe
-1
*GuS7
cuuSd

cynbi.

sUuébi
oYuéd

cUubS:

eiubo
0ﬂu69
wu’l
QUU72
QU775
sgul?
eGyfBu
e iiu8<2
'iuls

A=AXIS

(KG=M=S2)

14006,
19006,
13943,
13941
13887,
13821,
13739
13732:
13707
13707
13706
13705«
13704,
137020
13701,
13700
13699
13698,
13697
13695
13694,
13693,
136%9]«
13690
13689
13688,
13686
13685
13684
13682,
13681
13679
13676,
13676,
13675

HOMENT OF INERTIA w=u=-

Y=AX]S
(KGeM=5¢)

1132613,
1132613,
1132250,
1131817,
1131023,
1129976«
8B28749,
861533,
785634,
785387,
784222
782808,
781393,
779904,
778305
776536,
774685,
772648,
T7y499a.
768221
765683,
763041,
76QU%7,
757326
79368},
750u39.
746147
741825,
737288,
732362
726932,
721115
71468y,
767715,
7u0u78e

Z=AX]1S
{KGeM=S2)

11325300
1132530
1132173
1131733
1130942
11298%0
8827%Ue
861447
785550
785303
784138
7827210
781307
779815
7782160
776446
724594
772556+
770404
766127
765584
7629459,
760001
756928
753581«
749939,
746745
741722
737184
732257«
726827
7210u/7»
714871
7676040
699967



. TABLE 15 ¢ (Continued)
- APOLLO SOYUZ TEST PROJECT
TYPICAL PLANAR CaSE
o ' ) i Swi4B STAGE MASS CHARACTERISTICS
FLIGHT .- MASS wee CENTER OF GWRAVITY =e= ewmes MOMENT OF [NERTIA cwwne

“TINE AeAXIS YeAX1S Z=AX1S KeAX]S Y=AX|S iepAX]S
{SEC) {KG) ) (M) (M) (M) {KGeM=52) (KGeN=S52) (KGeM=52)
430400 ©525%. 7 7946218 *e 0530 yyBe 13673, 691710, 6915960
440000 62807, 948472 ~e(0551 v 0091 13671, 682440, 682324
‘ 45000 6364, 160937 *s0571 wou%s 13669, 672229 672111
& I R 46000 57920« 1003642 =s 0595 * 0099 13668, 660793, 66087590
: i : ‘470060 55522 1006563 "o 062y «0i03d 136660 648716, 648597,
i 47028 55466 106635 ®e0621 «0103 13666 648415, 648296,
o 480400 23415, 109354 LT LK) °Q1008 ) 13664, 636995 636873
o - 490.00 51360, 112323 o669 G110 13662« 6244967 629344
. © 5QU«00 4?396. 115582 o697 gils 13661« 610606 610481
: . S10«00 47252, 119151 weQ726 egl2i : 1365%. 595333 5952006
52000 45199, 12+¢3084 ®e(75Y 00126 13657 578416, 578286
530400 431495 1247437 »eg7%4 0132 13654« 55958} 589450
- 540400 419%2. 1342272 o832 «Gl38 13652, 538506, 538373
55000 39032« 13¢7686 o877 IR T 13649, S14823. 514688
560400 36973, 143763 w923 0154 13647, 488055, 48798
.. 87000 34919.. I15:0608 o978 T EY Y4 13644, 457516, 457377
580000 32867, 1548391 ~e 1037 ©0172 1364] 422468, 4223250
589.40 30939, 1606736 »e1162 vg182 13638, 384509 384363
$9G+00 30885, 1606736 ~el}j02 *0182 13638, J84509,. 384363

59940 36865, Ib6e6736 *e1102 Q182 13638, 384509, 3843630




fAbLE Jé6C
APOLLO SOYuZ TEST PROJECT
Lo TYPICAL PLANAR CASt
-~ SelB STAGWE AERUDYNAMIC CHARACTurISTICS

FLIGHT - MACH CENTER OF AXIAL FORCE NOKMAL FURCE
~TIME . 'NO, PRESSURE COEFFICIENT COEFFICIENT

, {SEC) (t) {1/RAR)
S w7420 04 'ULGD sVuUU o Ouuu
R o eG0 - 00 2002360 06592 6+0udL
lGeUU 09 402360 06592 6ebVlU
L 2uebO °20 due2360 523U 62 0LUY
“3yeGi ¢33 2002360 M8 6e0UUU
3 440U 251 £y 2210 . 035348 . 6400L54
SuU«0U 73 1906079 e 3412 6elbdy
59670 100 182780 0094] be75uu
‘o 63400 1401 18¢6320 AL ) 6e6HY96
%, TueuU led6 2103226 05997 60243y
74439 be56 £2¢5654 5132 6¢0BUS
84us00 4986 £70267( : s 4464 5¢20885
90400 : 2e4y éBebo45 e386Y ‘ 448¢iB
10U 00 ‘2494 285980 3393 4e7111
Alued 3,55 LBe237y e3u35 406157
125400 S 4422 279738 vléuy YebUUU
iSuell 5.0! &7 06297 LY 1'k/ 4ebuul
132,00 5,24 275460 “e1395 4e6uU0U
135462 5¢44 » <8¢8J338 ~edV56 §e740U1
138462 6404 348184 -e5525 S5e679%y
19000 617 355181} web 77 Ss8o4y
141962 6e¢32 35¢5665 -e7457 5¢9793
142472 6036 3545770 e /7804 5e993U
142692 . 6637 35¢577¢ se/03y Se9Y03

1493560 6037 3545770 7841 8¢9693




69

FLIGHT
TIME
(SEC)

{720
«00
10+80
20«00
3000
409430
50230
8970
60200
7000
T4s39
£9+00
90«00
10080
11000
120+00
13040
1320g
13562
138062
14000
141062
14272
142092
14300

ALTITURE
(KM}

+00
+09
23
n?]
1+60
2499
4495
7¢48
7+56
1083
12+48
1480
19486
25414
3158
38.88
4708
4BeB2
52407
S54¢85
S4eléb
57«70
58¢74
58492
$9.00

LONG
ACCEL
{(M/52)

G0
12145
13+ 120
134976
14678
15¢9p6
17e0L87
170492
17e5p2
19192
202¢56
210525
24su82
25911
3gsu22
33667
3Beyy8t
384979
4pe859
42e558
Y2e048
19¢386

15448
10493
14423

ENGINE 1
{N)

Ge
887185,
P13589.
9275G%
40115
FS4453s
714780
986352
9846729

1002999
1009231
1015620
1022719
1024568,
1022952,
1018661
1012022,
1010135
1006233¢
1001423,
984221
800213,
78427
65871
60253

TABLE }7C

TYPICAL PLANAR CASE
TYPICAL LAUNCH W{NDOW OPENING
Sei8 STAGE PROPULSION CHARACTERIS™1ZS
w = = == o =om= === Hel ENGINE THRLST JAGNITUDES = = = = = » = = = = = « =

ENGINE 2
{N)

Qs
895342
921774
935735
FUBIE2
P46266%
979728+
74584
994978

1011128
1017460
1023873,
1030595
1032673
1031067,
1026765
1019983,
101833%.
I0144496.
1009768,
992462
982357«
44617
422900
§089Q0

ENGIRE 3
(1)

Do
89QU33
916481
930421
943034
957376«
74403
89275
894652

1005922
1012154
10185842
1025638
10274820
1025855,
1621548
1014886
1012993
1gu?i74.
165443Q.
987003
8L2627
78852
66059
Q426+

ENGINE 4
IN)

Ve
89387
9202320
934177
946818
F611ule
97815%»
793016
F93418e
Jyp9SS8e
1015891}
10223y
1G2902%
13147
1029512
1i2521%.
1018451
14168 ue
1312924
ILEFELE
993973
78312uds

44S51)

82227

40830

ENIINE 5
(N}

O
896497«
923000+
93697%
949576
963924
280869,
95783
96178,

1012332,
10186%1
1025020
1031997
1033970,
1032474
1028338,
1621499
1019604
1015781
1011022,

168Gy

Gs

Oe
Qe
Ve

ENGINE ¢
(N)

[+
887508«
913913
727864
404870
954769
971799
786718
987113

1003327
1009574
bU1595]
1022864
102484
1023221
10619049
1012398
1010547+
1u06698.
1001979

41303

Qe

Ue

Qe

G

ENGINE 7
(N)

O
8878Q2y
916225
930317
742918+
9572469%
974215
989128+
989522
1005678
1012037
1018367
1p25342s
1027313
1025809
1021371
£149821) ¢
1012925
1go¥098+
1gp4352

41399

Qs

¢}

Qe

[ )

ENGINE 8
(N)

Qe
89246]5,
917023
93295%
9455468,
95985] .,
976879,
991798,
P22)93¢

1008405,
1014653,
1021030
1027947
1029926
1028316
1024155
101752}
1015634
101183},
1007107«

41519

']

Qo

Oe

*X}



TasLE 18 ¢
APOLLD SOYUZ TEST PROJECT

i : TYPICAL PLANAR CASE
S=45 STAGE PROPULSION CHARACTERISTICS : .
FLIGHT ALTITUDE LONGITUDINAL  THRUST MAGNITUDE
: TiMe ACCELERATION - J=2 ENGINE
% {SEC) (KM) (M/S2) TN
é 43930 59.G0 +265 O
{ 144032 60424 0268 Qe
S 14772 43034 5¢792 798732
g 150072 46401 64279 866856,
‘ 154¢92 69466 7e442 logl9172,
l6gepn 73495 74518 10493374
166031 79.09 7.784 - 1019765,
166062 79.34 ) 7804 10197134
17pe00 82.00 74923 1021335,
171475 8336 7,987 1gaé1bts
lageno - © 8954 - 84093 " lga32ze.
199¢00 96067 84255 ) 1023368
2390 103440 ' 8,422 lgaa43e.
215900 129476 84577 lg21228, .
22900 115475 8,751 10204947
23pegp 121436 8.920 1g18423, ¢
24g+90 126082 Fel12 1057984 -
25900 13181 . 92302 1016538,
26900 . 134+06 9514 1016512
27090 1Hae27 94751 1017894 -
28nenp ‘ 144415 4991 . 1018571
299000 ) 14769 10,229 S lo17727. o
38900 o 150e91 104476 e 1046660y
3iq+00 153682 © |0.753 1017254,
32090 15643 11+030 1016515,
333+090 158474 114339 lgizaas,
34390 i 16076 : lleb76 10189554
35009090 16251 114996 . 10174704
36ge0p 163498 124342 1g1é661, -
370999 16520 124706 - 10155604
3é3e0p 166¢18° 13,152 10189620
S 39030 1646692 : 13514 1013965,
] . 40meqp 167044 13967 10138224
| 419e20 167076 14,449 1013540¢
B 4290e03 16790 196967 .00 7 1013300
|
i , ‘
lg . . . 70




. TABLE 18C (Continued)
S.7 APOLLO SOYUZ TEST PROJECY
. TYPICAL PLANAR CASE
S«4B STAGE PROPULSION CHARACTERISTICS

FLIGHT ALTITUDE LONGITUDINAL THRUST MAGN]TUDE
CTIME " ACCELERATION J=2 ENGINE
(sEc) (KM) (M/S2) EN)
‘43000 16786 15,577 - 016529,
44000 16747 - léeloY T lot794%.
45p0+00 16734 160791 10135480,
460+00 166091 174495 . 1013339,
470+00 166038 18+24g 1012726,
4799+25 16637 16,456 912754,
480000 165077 16.00) . 858999,
490+00 165005 164722 858864,
500900 164424 17416 858732,
510000 1634239 18,169 858559,
E235400 162:52 18.99) 858280,
L 530+00 161486 19.89% 858179,
Y 840400 160484 20,879 857962,
550+00 160410 22,001 841875,
560000 159447 23,224 858674,
~-870+00 159,00 24,577 858237,
58000 158071 26,093 857623,
589+40 158467 274672 856777,
590000 158470 14713 52920,
59940 158+84 -, 000 0.
71




FIGURE 1C
APOLLO/SGYUZ TEST PRGJECT
TYPICAL PLANAR CASE
INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND HISTORIES

1.20
e

Yaw Attitude Command
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\ A
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. FIGURE 2C

APOLLO/SOYUZ TEST PROJECT
TYPICAL PLANAR CASE

ALTITUDE VS. GROUND RANGE

120000{ /

ALTITUDE##METERS
\\

) — W 0 —Te%%. %500,
' . GROUND RANGE#*KILOMETERS '

™M NSOMT i
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F IGURE

3C
AFOLLO/SBYUZ TEST PRAJECT

TYPICAL PLANAR CASE
ALTITUBE HISTERY

160000]

P

/

~

120000

ALTITUDE*#METERS

R0,

TIME. - VS, ALT

A )

0.

'FLIGHT TIME##SECONDS
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FIGURE 4cC
APOLLO/SOYUZ TEST PROJECT
TYPICAL PLANAR CASE

SPACE FIXED VELOCITY HISTORY

:

1

8
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‘SPACE FIXED VELOCITY##METERS/SECOND
g
b=

1

* Tt - w5 e
" FLIGHT TIME#*SECONDS
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FIEURE sc
APOLLO/SOYUZ TEST FRDJSCT
TYPICAL PLANAR CASE
EARTH FIXED VELCCITY HISTCRY

:
N

EARTH FIXED VELOCITY##M/SECOND

:

.o ‘m !W || P— ~ %00, m 0. :
o \ FLIGHT TIME##SECONOS : R

TIME VS, VL N R L 7 LN | ok
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FIBURE 6
APOLLO/SOYUZ TEST P&GJECT
TYPICAL PLANAR CASE
SPACE FIXED PATH ANGLE HISTCRY

= ol
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FIGURE 7C
APOLLO/SOYUZ TEST PR2JECT
TYPICAL PLANAR CASE
EARTH FIXED PATH ANCLE HISTCRY

e e e—

L
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EARTH FIXED FLIGHT PATH ANGLE##DEGREES

5 ‘w&.:' —7r 0.
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SIS Y

R <o

GURE
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TYPICAL PLANAR CASE
DYNAMIC PRESSURE HISTGRY

/

20000.

16000.

12000,

\

\

T
\

\
\

N

\

B ] ¥

FLIGHT TIME##SECONDS

80

0

160,



FIGURE 10C
APOLLO/SOBYUZ TEST PROJECT :
TYPICAL PLANAR CASE i
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FIGURE 11cC
APOLLO/SOYUZ TEST PROJECT
TYPICAL PLANAR CASE

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTGRIES

- 20, A

-

P
Wi
/

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND»=DEG.

-100, \‘\
, 700, 00, - ~ %00, 400+ R TT ity

0 :
FLIGHT TIME##SECONDS

TINE . ¥, CHlY ¢ MY ) ' ‘ .

.82




T TiNe v¥8, CHIY 1 THY

FIGURE 11C
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FIBURE 13C
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FIGURE 14C
APOLLO/SOYUZ TEST PR3JECT
TYPICAL PLANAR CASE
BOOY ROLL RATE HISTCRY

0.80§

S M SN M S SESE et

0.4

ROLL RATE##DEG/SEC

o ) 'RVA '\Nt —

: 0] , ,
o [ 100, 00, R, v
4 ‘ : - FLIGHT TIME==SECONDS

ﬁ TIME VS, VPHIX

P - N 85

Pr SV b LT
v




FIGURE 15C
APOLLO/SOYUZ TEST FRAJSECT
TYPICAL PLANAR CASE

INERTIAL PATH ANGLE VS. INERTIAL VELECITY
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FIGURE 16C
APOLLO/SOYUZ TEST PRAJECT
TYPICAL PLANAR CASE
ALTITUDE VS. INERTIAL VELGCITY
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TABLE 1D

APOLLO SOYUZ TEST PROJECT
S-IB STAGE END CONDITIONS OF FLIGHT
TYPICAL PLLANAR CASE

Flight Time: OECO + 1. 379 seconds 143.0 (sec)
Radius: 21102834. (ft)
Altitude: 193563. (ft)
Space Fixed Velocity: 7577.21 (ft/s)
Space Fixed Path Angle: 66.099 (deg)
Space Fixed Flight Azimuth: 51,349 (deg)
Earth Fixed Flight Azimuth: 43,199 (deg)
Geocentric Declination: 23.909 (deg)
Geodetic Latitude: 29.072 (deg)
Longitude: (Pos. East) ~-80.145 (deg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 21099339, (£t)
T ¥s = 198717. (t)
Zs = 328671, (£t)
Xs = 2953.75 (ft/s)
'}’s = 980.19 (ft/s)
Zs = 6908. 59 (£t/s)

VEHICLE ATTITUDE AND ATTITUDE RATE

Pitch Attitude Angle = -63.757 (deg)
Yaw Attitude Angle = ~0.062 - (deg)
Roll Attitude Angle = 0.005 (deg)
Pitch Rate = -0.009 (deg/s)
Yaw Rate = . 0.016 (deg/s)
Roll Rate = 0,004 (deg/s)
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TABLE 2D

APOLLO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL PLANAR CASE

Flight Time: Guidance Cutoff Signal 589,40 (sec)
Radius: 21417935, (ft)

Altitude: 520631. (ft)

Space Fixed Velocity: 25645,13 (ft/s)
Space Fixed Flight Path Angle: %0.,009 (deg)
Space Fixed Flight Azimuth: 53.621 (deg)
Earth Fixed Flight Azimuth: 51.961 (deg)
Geocentric Declination: 39.472 (deg)
Geodetic Latitude: 39,661 (deg)
Longitude: (Pos. East) -66,350 (deg)
Inclination: 51.574 (deg)
Descending Node Argument: 156.014 (deg)
Inertial Range Angle: 17.706 (deg)
Weight: 68209, (1bs)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 20415658, (ft)
Ys = 528267, (ft)
Zs = 6453666, (ft)
Xs = -7743.14  (ft/s)
¥s = 449,55  (ft/s)
Zs = 24444 .11 (ft/s)

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle = -99,564 (deg
Yaw Attitude Angle = - 0,129 (deg:
= - 0.035 (deg

Roll Attitude Angle

OSCULATING CONIC PARAMETERS

*Perigee Altitude

= 491371.39 (ft)
*Apogee Altitude = 521883.20 (ft)
~Eccentricity : = o .00071
Semi-Major Axis = 21432349,11 (ft)
True Anomaly = 346 .45 (deg)
Period R =

| | 87.58  (min)
*Referenced to Equatorial Radius (20925721.78 £t)
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TABLE 2D (CONTINUED)

APQLLO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL PLANAR CASE

Flight Time: Orbit Insertion 599.40 (sec)
Radius: 21417930, (ft)

Altitude: 521114, (ft)

Space Fixed Velocity: 25669.13 (ft/s)
Space Fixed Flight Path Angle: 90.000 (deg)
Space Fixed Flight Azimuth: 54.081 (deg)
Earth Fixed Flight Azimuth: 52.450 (deg)
Geocentric Declination: 39.877 (deg)
Geodetic Latitude: 40.066 (deg)
Longitude: (Pos. East) -65.671 (deg)
Inclination: 51.575 (deg)
Descending Node Argument: 156.015 (deg)
Inertial Range Angle: 18.392 (deg)
Weight: 68046, (lbs)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 20336727. (ft)
Ys = 532725, (ft)
Zs = 6697872. (£t)
Xs = -8039,00  (ft/s) ;
Ys = 442,11 (ft/s) #
Zs = 24373.82  (ft/s) e

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle = ~99,564 (deg) !
Yaw Attitude Angle = - 0,135 (deg) - :
Roll Attitude Angle = - 0,218 (deg) i

OSCULATING CONIC PARAMETERS

*Perigee Altitude = 492191.62 (ft) :
%*Apogee Altitude = 601509 ,21 (£t) 4
" Eccentricity = .00255 3
Semi-Major Axis = 21472572.21 (ft) i
True Anomaly ‘ = 0.094 ~ (deg) :
Period = 87.82 ‘ (min)

*Referenced to Equatorial Radius (20925721.78 £t)
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FLIGHT TIME
(SEC)

-17.20
0.00
0.20
59.70
74.39
132,00

135.62

138.62
141.62

142,72
142.92
143.00
144.32
147.72
156.72
154.92
166.32
166.62
171.75
469.72
589.40
589.60

599.40

TABLE 3D

APOLLO SOYUZ TEST PROJECT
SEQUENCE OF EVENTS
TYPICAL PLANAR CASE

PROGRAM TIME

(SEC)

a0y,

siem,
(0.00),

(3.00),
(0.00)3

(1.10)3
(1.30)3

(2.70)3

0.50),
(328.’10)3

-(0.00)4

Mo W -

Guidance Reference Release (GRR)

First Motion

Lift-off Signal; Initiate Time Base One
Mach One

Maximum Dynamic Pressure

Tilt Arrest

Level Sensor Activation; Initiate Time
Base Two

Inboard Engine Cutoff (IECO)

Outboard Engine Cutoff (OECO); Initiate

Time Base Three

Ignite Ullage Rockets
Separation Signal

S-IB/S-IVB Physical Separation
S-IVB J-2 Engine Start Command -
90 Percent J-2 Thrust Level
Termination of Ullage Burn
Jettison Ullage Rockets

Dynamic Pressure = 1 PSF

LES Jettison

IGM Initiation

EMR Shift Command

Guidance Cutoff Signal (GCS)
Inertial Attitude Freeze; Initiate
Time Base Four

Orbit Insertion (OI)
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TABLE 4D
APOLLO SOYUZ TEST PROJECT
TYPICAL PLANAR CASE
: _ , Sw1B STAGE FLIGHT DATA
FLIGHT  'MASS THRUST DRAG LUNGITUDINAL  DYNAMIC AvHols MACH  PITCH ANGLE

TINE : (TOTAL) o ACCELERATION PRESSURE NQe OF ATTACK
(SEC) (L8) (LB (e {FT/SEC2) fLB/FT2)  (LBeFT/FT2=rAD) {0gG)
1) =17+20 1311032 # Qe 0o *000 Ue O» vU0 N/A
S2) *00 1296854 1653375 59 394847 U Us QU N/A
1000 1234179, 1651115 2568, 430044 1le 1601 Q9 vw]la764
! b <. . 20%00 1571128 1676514, 9893 454852 520 33u20, v 20 ~14350
: 3000 1107745 1699799, 21287 484812 137, 211731, ¢33 we598
4000 1094310 1726631 34792 520187 269 823147, ¢51 « 001}
5000 980797 : 1758273 S4063 854961 435 2364083, e73 217
3) 59470 719192, 1786104 148029, 57+387 589 5462806, 1+00 e 367
’ 60400 917296 1786837, 151168« 57e¢421 593, 5582358, i:Q1 »280
o 7080 853472 18169754, 147816 62+58¢ 681 ¢ 10560824%, 1¢36 1064
4) -+ THe3? 825457 1828643, 128762+« 660292 693+ 13356273, Je86 =e057
© . ‘ 80400 7898100 1840524, 108104 70+604 67U 17384486, 1+86 rys
w 9000 725982« 1853495, 70701 794010 507 25017955, 2440 -e233
: 10000 662623 18572854 38973 884290 38 31705363, 2¢94 “s5}0
110+00 599406e - 1854530, 19667 984497 178 36713576 355 “le313
12000 836416 1846826, 5471 11Je456 i 40061088, qe22 -24¢1}6
. - 130¢Q0 473785+ 1834856, «10%2 12494699 45, 42132727, Se0l =3:079
5)_y 13200 §6)292¢ 1831562, 1747 127+884 3% 42438253, Se2y ~3:274
6) 135462 438723, 1824658, =3152. 134%egh 1 3l 42921718 Sebk =2¢555
7) 13862 420125 1816163, 4867 139461 25 43270962 XYL =1 9655
140400 414938, 928067, *4812. 720337 22 434049706, 6517 =-193}4
‘8) 191062 408807 803133, =4993. 63602 19 43583935, 6e32 w826
9) 142472 407413 58545, w46 4e752 160 43685yé67., 6036 we54Y
10) 142492 4G715% 57475, w4527 4900 16 43678850« 6¢37 e 498
11) 14300 407130 54594, ~4492¢ 49670 160 43703989, 6437 ~eld}
1) Guidance Reference Release
2) First Motion

3) Mach One

4) Maximum Dynamic Pressure
5) Tilt Arrzest

6) LSA, Initiate Time Base Two

7 1ECO

8) OECO, Initiate Time Base Three
9) Ignite Ullage Rockets

10) Separation Signal

11) S-IB/S-IVB Physical Separation
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FLIGHT
TIME
(SEC)

=17s20
0

1000

200U
3060
4000
5000
S9¢70
000
7050
74029
8geyg
90eL0
Lu0 o
110060
120200
130200
132200
135062
138062
140200
141062

142072

142+92
1439200

TAsLE 5D

APOLLO SOYUZ TEST PRUJRCT

TYPTICAL PLARAR

CASE

Se)}B STAWE FLIGHT ULATA
ewe SPACE FIXKED FUSITION AND VELUCITY VECTUR COMPUNEN|S =we

emewe SPACE FIXED evwes

RADIUS
{(FT)

209'0035'
2910334
2u910497
23912059«
20714984,
2919536
25925979«
239349253
2393453%.
23945240«
2y950647
20958258
2973853,
20992126
2iu13180.
21837486
21363873,
21969575,
2108u2u2
21089301+«
210593554
21098589,
21131989
21102604
21102834

veLocCliTy
(FT75)

1344044
1340¢44
134356
136553
1428001
1542¢57
1719075
1Y52¢8g
196ue63
246y 9y
242173
2655462
315435
376827y
4oyle22
5362486
637107y
6259314
Tul2e73
737846
THR79e5 Y
7571076
727938
75778
7277021

PATH ANGLE
{DEG)

FueLQ0
F0ebLuU0
85,853
dQe732
75010
69294
644249
60eb31
65551
. 58e522
C 87943
57.488
57549
584587
ueLSI
614796
43710
64elub
644808
650312
654551
654833
66044
664083
664478

A
(FT)

20907952
209079439
2091463830
20911917
209 148u6
91312
2925699
2uT339u5e
206934190
209448u2»
2u9506163
25957747
2097315y
209912165
21014973
210335453
21561620
21067167
21077462
21080288
21096395
21095251
213985260
21099117
21597339

Y
(FT)

40127«

57012!

66822

76627

86428

96241
106099
115716
116Ul
125982
130377
136017
146065
156u720
166uS4r
176011
1859260
187902
191475
19494925
195775
197369
198447
1986430
198717

y4
iFT)

~43182
=2748J3.
=1835y>»
7182
276
U395
21621
34109
34524
49702
87270
67945«
FUR7T
1179360
152151
194232
245653
25724
279312
2987 94d e
JUBULb e
3191780
3267720
328153
32867

Dx
(FT1/5)

el

A EE 1]
PART L]
dloe7Y
RY:3-TIKYY]
S540edé
74093
49,98
?55e16
1170667
12749423
41434
1674.98
1937004
221194
2483450
274740}
2798.94
2894e75
276048
2787 87
2980093
274 ¢85
2955497
295325

Y
tF1/5)

F8le93
F61e38
RBU«72
98927
980s 16
83s0¢
988¢74
993439
993e52
louDeBl
luudeze
‘b05!7l
1ug2e75
99%2.28
597suUb
94yl
F8845]
987« 10
y84¢37
y82eu2
$81e23
98Jeb7
PBUs 2O
9802}
980} Y

e
{FT/S)

1247
130uéb
Fi3e42
725001
9726 1%
1058486
119622
13874}4
139382
165522
1798¢5]
2010y
247767
3072¢84
379133
4648206
9663022
5887+30
63i20u
67893
6786206
6B88e27
6907950
690803
690859



TABLE 6D
APOLLO S0YUZ TEST PROVECT
TYPICAL PLANAR CASE ;
‘ , . SelB STAGE FLIGHT DATA !
FLIGRT evave EARTH FIXED emew= ewss EARTH FIXt0 POS|TION AND VELOCJTY YECTUR COMPONENTS we== i

TIME POSITION . VELOCITY PATH ANGLE X Y pa DX by bz :
(SEC) (FT) (FT/5) (DEG) (FT) (FT) (FT) {FT75) (RT/s? (FT/S) :
; =]1720 295« «00 N/A 295 "I} Ue U e G0 =,00
; 900 295, . .00 N/A 295+ 0 Qe T *10u *00
: .. 10900 758+ 9717 *400 758 =20 Qe 97,17 "0 49 =}l
:"20000 2320 220425 3el12 2320 X 30 219495 .93 1le43
30400 52560 373486 80905 52450 =210 342 369448 =1e20 57408 ;
40900 9885 564.03 140766 9799 =23 1304 545469 1035 142466 :
50900 1659C S 797493 2ge545 162460 ié 3362 747069 bes4 278:56 ;
5973 25489, 1066460 264+115 245260 1u3e 6938 75845} 1008y 467475
600065 25803, 1075413 269286 248130 1uéboe 7079 9464475 Ige9s #74037
- 70900 37846+ 1396499 31925 355230 248 13052 1181462 174914 733470 :
0 7439 44165 1556448 34329 4y935e 332 165764 1286044 292} 87574
o 80000 53334 1794455 374309 48552 493 22068, 14925449 22162 1086408
Y000 731560 . 2296409 420510 641560 6700 35148 1693213 19985 1550478 :
100000 . 982824 C29¢6e12 470476 824270 852 53520 1965016 17920 2142e71 ‘
110900 1298194 3632435 519783 103454 1021 78417, 2249¢433 §6¢58 2857454
120900 168977 4486462 550604 127279 1185 111139, 2522¢54 1aejé 3710¢29
130000 217122« 5487,723 594052 153688 13491 153162 2777445 14068 472115
132400 227963, 5707461 594704 159538¢ 1370, 162828, 2851423 14028 4944440
135062 248731 612454 6ye832 179uS1e 149200 181515, 2945477 §3¢55 5367437
i38e62 267066« 6488,85 610645 179634 1460 1981684, 30367 12097 §732+84 =
14000 275797. 6588450 6]0975 183227+ 1478 206131, 305060 1290 5837469
141062 2862460 6678499 620347 1881860 149799 215705 305134 1307 5941422
14272 293402 6684494 620589 1915320 15130 222256+ 3627496 13023 596030
182¢92 294700, 6683403 624632 192036 iSi6se 223449, 3023130 13026 §961.08

143400 295187, 6682430 620649 192363+ 1517, 223896 36i%e43 13¢27 5961036
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TABLE 7. D
. APOLLO SOYUZ TEST PROJECT
. TYPICAL PLANAR CASE
SR : : Se1B STAGE FLIGHT DATA
FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZiMUTH LONGITUDE GLOCENTRIC GEODETIG

Tine : : VELOCITY SPACE FIXED EARTH FlXeu (POS, EAST) DECLINATION LATITUDE
{SEC) (FT) (NM) (FT/S8) {DEG) (DEG) {DEG) (DEG) {DEG)
17620 Qs ] U0 9Ge0ul N/A ~80e%21 28¢466 284627

¢ o ..298 Q00 3.91 90000 N/A “d0eb2} 28466 480627
10000 758 gl © 97428 89.978 390356 -8Geb21i 280466 284627
20000 2321 Legue 220419 894591 36e4y? ~8usb21 28e466 284627
30400 5246 “y58 - 372475 88e186 410913 =80e620 280467 284628
40eQu 9799 °218 559473 854823 43eg21 “80.618 282469 280630

- 50400 16247 ¢558 786474 824524 439948 ~8Geb 14 284473 284634
59470 24528, 10149 JU4458 78e¢555 44egud =8Qeb0% 284480 2Beb4]
6000 24815 10172 1uS2.67 78¢428 49503 ~8Gebub 284480 280642
70060 35528+ 24157 1352404 74110 44131 =303e¢593 © 2Be492 284653
74939 40942, 20737 1510e02 72¢107 440079 =8Qs585 264499 280660

. 8Ge00 48564 30640 174%9eu7 694539 T 430969 *8Ge573 284509 284567
9000 649184 54789 228423 65e0uY 43e548 =3p+545 284535 284697
10000 82496 8e8g2 2885451 610518 . 43313 =80+¢506 28572 280734
110¢00 103601 12878 3578.U8 574779 439225 *80¢453 284621 284783
- 12040G 127574 180224 44jus¥2 S5e}70 43¢)87 =8(;+363 284686 280848
130006 154447 250075 5417.:61] S3eubé 430)568 *830e2794 284769 284932
13200 160169 260649 564253 52¢698 430547 ~80e¢274 28.788 28495}

) {35062 170835« 299690 66334 520723 4301068 =dUe234 2806825 28+988
S138e62 179968 32397 6423047 SjeSY8 43172 =80¢199 284858 29¢021
14000 184237 334692 651797 51473 43¢}178 -8Gs 182 284874 299437
14162 189291} 350247 66190V 510362 430189 ~8Qel62 284893 29056
142072 192705« 360311 6627 443 510348 430197 800148 28906 29069
142492 193322 J6e504 6625450 514348 430199 “dGel46 280908 2907}

14300 193554 364577 6624489 514349 43099 “8pe 145 284909 299072



L6

FLIGHT
TIME
(SEC)

“1720:
000

1000
20000
3000
40200
50+00

[ 59070

6000
70400
T4439
80400
904006

10000

110400
120409

130400

13200
138062
136462
‘140400

| 191062

142472

142492

143400

TABLE 8D

APQLLO S0YUZ TEST PROVECT

" VEMICLE ATTITUDE ANGLE

PITCH
(DEG)

2000 -
L es043
©e024

*®3eS512

w7e731
Cw}2e381)

w176791
=w23e 244

w23e412
2914y

w3§e785 :

©35.,385

424552

47,929
»52.816
»57.565
®62¢348
wble287
wb3.819
»b3.792
©634789
“63e761
©b634755
“6le?756
©63s757

YAN
(DEG)

+000
046
*, gu7
@000
‘-023
030

-e184

'0‘05
-,809
w778
790
esblb
‘1096
=+(08
=e036
“e063
~el b2
“ol67
o171
®e170
w.l26
*e 75
“s066
'0063
o362

RoLl
{DEG)

~Q7OIDO‘
LYAT Y]

»47¢100
*38¢532
w28¢530
»]8e¢53(
*80534
*g93
086
2001
+ 005
*g0!
vQ002
+g0"9
017
OLY
*glg
2009
007
05
004
2003
1004
*004
005

TYPICAL PLANAR CASE
SelB STAGE FLIGHT DATA

VEMICLE ATTITUDE RATE

PITCH
(VEG/S)

~sud2
=s002
= UQO
48
ws 440
e 496
wve552
we562
"'553
=,595
=597
we675
766
o551
s 495
o468
=469
o470

suUb8
=es0l2

Qlo

Q15
o005
=eQu8
s 3QY

YAW
(DEG/S)

w3
003
w001l
*e000
g
»eQy8
* o328
=0}
=013
LIYLE]
+028
Qa2
0043
s Qud
0U3
elli2
=eQ02
o U
»eQul
Wy
' 055
"Ou9
vgl3
015
vglé

ROLL
(DEG/S)

002
v002
+Goo
1004
1e00U
1800
2999
1004
w047
=000
«001
=e (02
2003
0ol
+J00
«Jgo
*e 000
*2300
=e003
~e+00U
“2Q01
~+001!
¢Q03
«004
+ 004

VEH|CLE ATT{TUDE ERROR

PITCH
(DEG)

QU0
~e 043
“e0l1]

+255

0dié
v422

454

»34)

+34]

e 453

0536

0609

v654

438

s 42

+445

* 405

e425
*e 107
o080
e Q7?77
=049
o043
=044
*e 045

YAw
$DEG)

*000

1046
we(322

1201

197

0168
we 20
w0605
w4609
774
«s790
=616
276
we 008
ws (336
0o (63
wejod
wel67
LARRA)
sel7U
e }26
22075
we(bé
s b3
1062

ROLL
{DEG)

e 000
2034
+U00
w932
e 930
~3 930
=e 734
209}
«084
=s002
+002
=+002
+ 001
+ 009
017
0313
+ Q09
«QU8
« 007
¢ 005
0004
0003
+004%
«Q04
2005



TABLE 9D
APOLLO SOYVZ TEST PROJECT
TYPICAL PLANAR CASEk
S=48 STAGE FLIGHT UATA

FLIGHT . -MASS THRUST DRAG LONGITUDINAL DYNAMIC CENTRAL PITCH ATToe PITCH ANGLE
TIME R ‘ {T07AL) ACCELERATIUN PRESSURE RANGE ANGLE CUMHMAND OF ATTACK
{SEC) (Lg) - ' Led (L8} (FT/5¢) (LB/FT2) {DEG) {DEG) (DEG)
1) 143400 306011 Fu0T . 748 869 1oe 14098 w3e712 ~e480
2) 194632 306011 8984, 6430 878 14 1el22 -63e7}2 =e220
3)7 147,72 305346 1807660 4560 190001 Pe 1e184 =63e7}2 slus
4) 1572 303902, 194877¢ 3230 262600 by 1239 630712 belds
5) 15492 - 301668, 229119 198 24417 Y 10317 “63e7}2 20466
S0 160900 298800« 229156 i15¢ 2494664 Qe 1e413 -63s712 34539
6) - 166031 288756 2292520 58 254539 ie 1e534 =83e71)2 4e8Y2
1) 166062 288014 229241 Sée 254603 is le540 =63¢712 49960
S 1 Tpe00 284156, 2296050 39 254994 Ie 1e606 63712 Seb84
8) 1 17175 283208, 230695s ., 32¢ 264205 ie 1e641 634712 6e048
L 186400 - 278736, 230031 24 264551 Ge leBUb 55,824 i9¢408
196200 273316, 23002 8¢ 274082 Ve 2,011 *564432 169774
2G0+00 267901, 230078, Je 2744631 Ue 26222 574575 17398
21000 262494, 229580, e 284139 , Ue 24439 584556 18+008
e 220,00 257989 229406, Qe 284709 Ue 2.662 =594664 18¢460
230400 251697 228951 Qe 294260 Ue 24892 w6616 192043
240400 246304 228852, ae 29.894 Je 3el27 ~61+780 19371
250+00 240921 228527 o 30519 Us 36369 620737 190769
2. 260400 235538, 228521 g 31215 Ge 3.6)8 =~6348|5 200027
270900 230141 228832, 0° 31.991 us 3,874 ~65e b 190965
- 286200 224747, 228984, Ge 32,780 s 44137 “bbe]45 200174
29000 219347, 228794, ge 334559 us 4.4g7 w67e304 200185
300600 213950 228554 Ge 344370 Ue 44605 =o8e426 200176
31000 208563 228688, oe 354270 Ue 4e972 “69e414 20270
320400 283175 228522, o0 364187 ‘ Ue 50266 =70¢538 2Uelén
“330200 19779G. 228707 g 374203 Ue 54569 =71e568 20058
‘340000 192388, 2290760 ae 38e3us Je Se881 72917 190693
35000 186990 228736 G 394357 ue b6e202 73996 19440
360400 181598, 228554, Ge 4,493 Ue 64533 »750003 19¢243
37000 176208, 228307 ge 410680 Ue 62874 =769084 186¢978
38000 170808 229072 Ge 434148 Ue Te224 w77e261 l8ebyu?
3% 00 165411 227948, e 4494334 Ue 74586 »78¢392 80162
400400 160026 227916, Ce 454823 Ue 74959 «7%9¢378 17¢92}
410400 1546414 227853, g 474405 Ue 8¢343 ~8Ge529 17¢448
420600 149258, 227799, Ge 49104 Ue 8e740 “81e677 169950
1) S=IB/S~IVB Physical Separation 5) Jettison-Ullage Rockets
2) S=-IVB Start Command 6) Dynamic Pressure = 1 PSF
3) J-2 90 Percent Thrust 7) - - LES Jettison
4) Termination of Ullage Burn 8) IGM Initiation




TABLE 9D (Continued)
APOLLO SOYUZ TEST PROJECT
TYPICAL PLANAR CASE
: s i Se4B STAGE FLIGHT DATA.
FLIGHT " 'MASS THRUST DRAG LONGITUDINAL DYNAMIC CENTRAL PITCH ATT, PITCH ANGLE

. TIME : (TOTAL) ACCELERATION PRESSURE  RANGE ANGLE COMMAND OF ATTACK
{SEC) (L8) kD) (LB) (FT/75¢2}) {Le/Fr12) (DEG) (DEG) ({LEG)
430000 iﬁv-l“387l- : 228525, D 51104 Us Fel48 ~82¢818 Y REYY
44000 - 138469, 228730, Go 53,146 0 94570 844044 154806
45000 133079, 227862, Qe 55,089 e 104006 w55e)26 15¢278
46000 127693 227808, ') 574399 Qe 10e456 wB6e244 14¢703
: 47000 122405, 227670 Qe 59.842 [*1} 10e921 =87¢380 14084
9) 470¢25 122281 205195, O 53,989 ue 104933 «87¢409 1492069
: ’ 48000 117789 193111 Qe 52476} U 11400 *88¢5]15 13538
49000 113230 193080 ' S4e862 Ge 11+894 w“89e556 13¢070
$00+00 108701 193051, ge 574139 Ue 12401 =90e591 120605
51000 104173, 193012, [ S9s61 1 Ue 124924 “?]1e689 124054
© $2G.00 994646, 192971 Ge 6243006 Ue 136463 »92+845 11391
o $3p+00 95119 1929260, g 454256 Ue 144018 -93¢981 1Ue748
L 54000 90593, 1928727 Ge 684499 Ye 14590 =954 147 104085
$50+00 84052 193757« oe 724443 Ve 15181 ©F6e446 90297
$60.00 G1512. 193038, o 76193 Ue 15791 “970609 Beh66
$70.00 76984 19293% g 804633 Ue 16e42] =99¢698 69790
580.00 72459, 192801 g 85,408 Ve 17073 e9%e529 74460
10) ‘589440 6825%. 192611 Co 90852 Ue 17707 "99e¢437 7960
a $90.00 68090, 11897, Ge 5062} Use 17748 “99e437 70994
11) . §S9%.40 68046, ’ ' le *e QG0 U 184393 *99:564 80634
9) EMR Shift
10) .- Guidance Cutoff Signal

11) Orbit Insertion



00T

FLIGHT
TIME

{SEC)-

143006
44032
147672

150072

 |§0092
160000

16603]

166062

170200

CA7ye7s

180200

19g+00:

200°060
210900
220400
230°00

290960 .

25000
260204
27000
28Qg+yg

229060
‘3goe00

31000

320000

33000

S 3400GO
- 350°00

36000
37g+09
38ge00
39000
400¢00
410+00
420+00

TABLE 0D

APOLLO SOYUZ TEST PROJECT
TYPICAL PLANAR CASE

cvane SPACE FIXED =e=ee

RADIUS
(FT)

21102856,
21136887,
21117030,
211257584
2113769}
21151693,
21168484,
21169292,
21177969
21182394,
21202584,
21225813
21247775
21268487
21287967
21306234
21323309
21339214«
21353969
21367599«
2138012].
21391559,
21451937
2191127%.
21419615
21426973,
21433385
2]“388800
21443483
21447236
21480179
21452354
21453797
21454567
21454710

VELOCITY
(FT/5) .

71577317
756143
753504
7559610
Té6pTe6|
7074049
7760.97
7765048
781595
T842e92
797239
813215
83,352
8465¢92
867906
868393
907945
F325+89
9563420
813049
10u74+45
10347086
1063333
10930037
1123977
11561046
1189756
12247942
12610069
12788092
1338gs86
13789477
14213452
1465457
15113¢92

S~48 STAoE FLIGHT

. == SPACE
PATH ANGLE A

(DEG) (FT3

664u99 210993600
662363 21143235
67+40 21114959
67611 21121293
680379 211326350
69288 21145856«
TueldB89 21161571
790442 21162323
ZieuldY 2117w373
71306 . 211744580
724580 21192917«
73.870 212137405
750111 212329430
764335 21250514
774843 21260444,
78¢53p 21283723
79561 231293340
83e542 213042848,
Bl1ae468 21313539,
82345 213214930
836173 21326919
834952 213314u0e
844682 21333310
854345 213338250
85799 213345210
864590 213273680
87133 21324338
B7¢64Q 21317389
884105 2130046EQ
884526 21297573«
39'?07 2]28*625.
894252 21269597
894558 21252424
89.825 21233063
Y0057 212114530

DATA

Y
(FT)

1987210

200UL5e

20333495
2ublBb
2104904
21536%
22193] ¢
221833
225117

2268180

234799
244355
253781
263077
2722540
2813560
290246
299uBge
3u7du2'
3j64160
324921%
333319
KEDE-T1-X}
349788
357856
36581 )¢
373052
381378
36889788
39648y
403851
4111QuUe
418227
425227«
432y99e

FIAED PUSITJUN AND

-
(FT)

328718
33768450
361343
382187
4116660
447784
4934920
4957630
8205760
533543
5956 3¢
672786»
7521 1%
833667
917491
1Ug3éshe
10922200
1183255
1276829
1373020
1471916
1573582
1678124
1785619
1896156
2009829
212674}
22474955
R37u73ue
2498025
2629910
2763822
£952584
3045433
31925220

VELUCITY VECTOR
Ox
(FT735)

2953963
2912036
2812426
27494 ey7
26574106
255323
24925406
2918.84
235} 468
231797
216314
200} 50
183be¥2
1675ey6
1510e60
j344486
117841
I0lueyé
BY4ge02
669435
495¢59
31989
i41e068
371}
n222¢37
~4QdeB]
598413
792031
“«990e¢26
119194
=1397+85
160748
- 1825488
=2u4753
~2275460

COMPONENTS ===

DY
sFT/5)

980+ 18
979487
977.56
98067
97968
977621
9740 )4
974001
972411
97107
6204
94913
936ey9
923036
911s36
869%.87
888465
877469
866e¢77
855+95
845419
634435
823+45
81240
801419
78985
778435
76486
755413
74318
73104
718483
706435
693064
68Q0e8Q

De
(FT/5)

69086y
690893
6922¢2])
0974084
7062499
717104
730747}
7314659
7390010
7429064
761 2+68
7824064
8043404
826755
849804)
8735432
8978+95
9229434
486967
9752474
102647y
10309¢2)
1060045
1030006
11208¢97
1182720
11856099
12197068
1254905
129184
13287455
13676065
1407805
14494924
149260}y



, TABLE 10D (Continued)
APOLLO SOYVZ TEST PROJECT
TYPICAL PLANAR CASE
S«4B STAGE FLIGHT DATA

L FLIGHT - weews SPACE FIXED wweee ea= SPACE FIXED PUSITION AND VELUCITY VECTOR COMPONENTS wwe
TIME . RADIUS -~ VELOCITY PATH ANGLE A Y k4 DX DY 0z
- {SEC) (FT) (FT/5) (DEG) (FT) (FT) (FT) (FT/73) £FT1/8) (FT/S)
430700 21454286 1559286 700254 21187529 438842 344012 ®2510v45 667479 1937494
‘44000 2 21483352« 16094624 00416 2116j220° 4454954 3500089 “2752485 6544463 15804354

480200 21451969 16616047 90¢547 21132445 451734 3660943 »30G03¢73 64436 1833014

460400 21480207« 1716185 900643 21101120 458281 s 38267620 *3262:86 627488 16037012
470200 21448145 1773244 907064 21067157 464491 39977620 *3531941 Gi4e22 1736644}
470025 214480%1 17746463 90707 21066273 H64645 4002105 »3538¢27 613.88 1737949
480000 23445765, 18240038 90+¢808 2103u44Ge 4705700 41737255 38130} 60151 178271}

- 490000 2144303 1876774 90+881 20995855 4786521 4354365 =4105+00 588¢62 1830384
 3*~ 500000 214940p28 1931773 90e%22 209498311« 482341 4539868 *4405+51 S75¢40 18797%¢87

© 510000 21426849, 19892417 90932 20902711 488y28, 4730434 ©4716437 561e91 19316079

920000 2143359 20499318 Fue?i2 20853944 493579 4926282 5039433 §48427 19856426
53g00 21430352, 2112304 FoeB46 2080188 498993, 5127647« ®»5375056 93445]) 20420459
54gegg 21427241« 21784438 - 9ge791 20746384, 504269 5334787 5726447 520062 21011+8¢

58000 21424378, 2248297 Fgebas 206872960 509405 5547996 6074020 50675 21635434

1. 960900 . 21421884, 2321999 G560 206249432 S144Q04 5767606 6481073 493002 2229152

.. 870000 21419889, 2399823 Pge4123 234557592 519263 5993947 =6893e31 478063 2298109}
980000 21918472 24823472 90e240 20486485, 523975 62273684 »732807% 48378 23712067
- 589949 21417935 256454}3 ?0e0g? 20415658 528267 64536460 7743044 449455 244449}
. 99000 21417934 2566603 900003 = 20411005 528536 6468340 7764426 448493 24489464

$99040 21417930 25669012 fgeugo 20336727 532725 66778720 =8037+00 44201} 2437382




TABLE 11p
APOLLO SOYuZ TEST PROJECT
TYPICAL PLANAR CASE
Se48 STAGWE FLIGHT DATA

FL]GHT‘ . . wemwew EARTH FIXED wewws mmes EARTH FIXey POSJTION AND VELOCITY VECTOR COMPUNENTS m=we
TIME POSITION VELOQCITY PATH ANGLE - X Y ‘ Z DX oY (1)

: lSEC) . (FT) (tFT/8) (DEG) (FT) (FT) (FT? (FT/S) (FT/5) (FT/S})
143000 295233 6682426 62e65] 192384 1517 223939 3uiYe02 13027 8961037
1449932 303794 6664428 62¢949¢ 196346 15359 231814 2978455 13049 9961060
147072 : 325747 6632480 630692 206299 158]) 252070« 288U 14062 5974¢061

- 15072 345121 6651¢74 640351 21484 e 1629 27007 2814464 174312 6502687
154992 372385 6676469 650248 226486 17USs 295587 273us98 1818 411450
!60'60” 4455924 4755043 660310 240092 1797 32689 263104 18029 5221499
166031 447325, 6834482 670597 256350 19140 3666U4 254795 18eb7 6358404
166062 449390 683901 ~6796bu 257Q0% 3 1920 368540, 250 098 18948 6364089
“170000 471913, 6886401 68¢329 265428+ 1983 3905187, 243769 189469 6440010
17175 483651 691127 680671 2676650 20160 4U01472 2404+ 45 18ep8 8479450
180uG 53955%. 703402 T1ge166 288872 2lage 4557 ] |« 2257 44 14952 566]92
19006 6586510 7188407 710681 31y68le 2274 §23382. 210%e34 7+65 6873914
2U0200 679279 - 73544 730136 334957 23140 593197 195062 {el5 709102
21000 751538« - © 753247 L T4e83y 349090« 2296 665223 179596 ~q4eh2 731523

A ‘2206200 825529 7722439 754856 3660877 2227 739523 i6%4le?7 LIERA 7546401
=8 230°U0 961355, 7923451 770417 382509% 2120 816163 149854626 ~l2v32 7783.0%
o 240900 979121 8136435 784308 396582 1984 895247 132912 “14¢88 8027 004
25000 10589384 83648 79438 409086 18250 976727 S 117 e84 "1606¢ 8277498
260000 1I4qu916. 8596410 8Ge500 420011 16530 1uég791 e Tuldeyé -17%74 8530¢}6
27000 1225176 8844.58 ¥le500 429348 14730 114748 653047 =l89]5 8803629
-0 28Qe0U 1311837, 910487 820442 437075 12920 1436883+« 69173 =17e88 u7oesH
“290000 14901024 9377452 830323 44317%0 1147 1329082 528452 =17+04 F364LebU
30040 1492860 9662¢48 84e]l4s 44764us 954 14241660 36330 =}5¢59 9655264
310060 1587469« 9959425 840912 45u438¢ By7e 1522223, 19999 13060 9997¢32
320200 1684977 10268459 85662y 451554 683 1623344 26676 *11e07 1026855
33000 1785514 14590037 860276 454765 588 1727626 j49e 2 7493 1058937
340000 1889218+ 1692607} 86878 448047 5260 1835173 w3 19e27 LEXRY:] 1092205
35030 1996236 11276491 879437 444566 5u7 e 194981u4 .49/ 008 42 11265992
360000 2196738 116494461 87947 43808y 837« 2uy6y528. LY RAXY Seb(0 1162077
370000 2220779 1201846 B88e408 4309720 621 2178559 8630863 11042 1198737
- 38000 23385899 1241186 88822 421397 767 2300320 ~luSle97 17995 123674} 9
~3%000 2460339 12821437 89195 4099170 983 2425950 =1249( 9 254y 12760075
‘HO00LO 2586150« 13245476 89525 396483 §278% 2955577 1442022 33053 1316697
41000 2716204 13687445 89813 38)ySde 1657 2689341}, 164308 42049 13588¢32

42000 2850681« 19149744 focubl 36359y 2130 2827398, =l85ye9y 524y 14025474




TASLE 11D (Continued)
APOLLO SOYVZ TEST PROJECT
TYPICAL PLANAR CASE
‘ ) Sed4B STAGE FLJGHT DATA
FLIGHT eeeva EARTH FIXED emee= eeee EARTH FIXED POSITION AND VELOCITY VECTOR COMPONENTS wews

TIME POSITION - VELOCITY PATH ANGLE A Y Z DX DY bz

(SEC) (FT) AFT1/S) (PEG) {FT) (FT) (FT) (FT/3) (FT/3) (FT/S)
430900 2989774, 14627443 90e271 344921l 27g8. 2969914, 263476 6332 1948054
.. 44000 3133698, 1512904 900443 3222900 3401 3117078+« »2283,5]) 75035 14955452
480000 3282672 15651.87 90581 298327 4219 3269086 »2510+54 88¢58 15448497
460000 3436918 16197.83 90681 272357 5176 JH26)129 *27447) 102+946 15963426
47000 3596680 16769400 F0e746 2434050 62830 3588429, -2987,.18 118963 1650036
y 4790025 3600747« 16783418 9Q0e748 242657« 63120 35925564« ®2993439 11904 16513465
e 480+00 3761774, 1727733 90853 212257 7551) 37557723 =3244405 135¢3) 16969450
8' 49000 3931946 1780510 9Ge928 178498+ 6973 3927882 =350%e13 153e}7 17455020
: 200900 4107416, 18355448 90?70 142049 1ubie 41049460 3782424 172017 17960e76
S10e00 4288422, 18935+28 90?79 102823« 12499« 4287171 4064454 192e46 18487078
520000 4475217, 1953163 Fge958 69722 144730 4474781 43570468 214930 i90360)0
53000 46680760 2ylble79 900908 15631 16732 4668020 *466L076 237+83 1964377
S40+00 4847299 20823239 9pge828 325760 19236 48673152 4981006 263419 2021715
580000 50732213, 21522+20 9ge718 “34y4]oe 220130 5072479, »53149¢57 290474 20853+68
560000 5286227, 2225928 909584 138929 25059+« 5284342 “5686¢}1 4 320077 2152375
$70¢00 5506692, 2303776 90°431 1974260 28425 503078 ~6UIPe99 352073 2222509
. 58000 5735044 23883.38 902250 *259803 3214} 5729066« *643547) 386195 2297589
589049 $S957316. 246084482 90.0;0 *322952 357918 0948494 *6810e57 424029 23722497
59000 S5975761) 24705.99 90°00) ©3261450 RISRSY) 5962738, =6829.97 423901 23739439

$9%.40 6198071, 24708.48 90¢000 =391555¢ 40249 6185559 ~7uB8645] 444046 23666428




%01

CFLIGHT

TIME
({SEC)

143.00
j44.32
18772

150+72

15452

16000

16631

16662

170000

17175
180600

‘19000

200+00
21070

220400

23Ge00

: 240900

250+00
260350
270+00

- 280000

29000
30000
31006
320000
33000
34000
35048
36000
37000

38000
39000

40000
410000
42060

ALTITUDE

(FT)

193575,

197622
207807
216571
228557,
242623
259495
26307«
269028,
273476
293777
317144
339250»
360109
379742
398166,
415404
431476
446904
46u214
472921}«
484550
495125
504670«
513217,
520792
527428
533155
537997«
541997
545196
547635
549351
550“03-
55p839.

RANGE
(Nn)

364584
376862
410152
440070
48e200U
530266

59+086

654005
630495
450320
T4eybé
BHe966
940195
1079766
119+6906
131978
14490643
1570697
171+153
185y 26
199330
2140583
4290299
244995
261+188
2774894
£495¢135
3120930
331341
35y 268
3690854
3909084
4150983
432575
454890

RELATIVE
VELOCITY
(FT/S)

6624476
660874
653) 487
6554006
6594007
665176
672992

6734404

6780¢43
6695437
6926.9]
7U79.5]
724509
7422¢14
7611011
Telled]
8y23+28
8z46458
848144}
872913
8988469
9260362
?544.88
2640496
1014946
1Ud7ue72
1080637
11155.88
11518‘88
1189640}
12288.69
12697.45
13121007
13561097
14021014

TABLE 12D
APOLLO SOYuZ TEST PROQJUECT
TYPLCAL PLANAR CASc
Se4B STAUE FLIGHT LDATA
VELOCI Y VECTOR AZIMUTH

SPACE FIXED
(DEG)

S51ed49
510359
514375
5]1¢353
514208
S1e2u1
S51s0%6
510091
Sjeudd
S1eubYy
5&.8“3
509657
Sge482
Siuede2
Sgel79
50051
49937
4948435
49744
494605
49¢596
49.548
49+ 49y
490453
49428
49e4¢9
49e492
49¢4¢47
490422
490447
49.484
49532
494592
49¢603
494747

EARTH FiXev
(DEG)

430199
43¢21G
430244
430266
43323
43355
43399
438yl
4304249
43¢435
43¢454
430467
430489
434523
43e572
4306313
430745
43¢737
43877
43¢975
44+ 582
44195
444316
440444
444578
440720
44808
45eyudS
454170
45¢361
45¢54)
450729
45¢925
460131
460346

LONGITUDE
(POS, EAST)
(DEG)

*80s145
~8Qps 128
8o 085
'30-097
~79+993
79927
=79¢843
794839
=79,793
~79e769
=79.654
79511
*79¢363
=79+210
794052
»76+89Q
=78¢721
=7 8547
=78¢367
=-78e181}]
=77.988
=77.789
“77e582
~77+368
=77+ 146
760917
7464678
~76e%43}
760175
=75¢9y8
=-75.632
=75¢345
754046
“74e7 36
~744413

GEOCENTRIC
DECLINATION
(DEG)

28909
284925
28964
290000
294050
29+1 1)1
294189
29193
294235
290257
294363
29494
29¢630
29770
29914
300062
30e215
Jued7z
30533
ue0§
A30ed871
3leg4?7
31229
3le4}5
3le60G8
31e806
32009
320219
32435
329657
320888
33e}jR2
330364
330614
33871

GEQUETIC
LATITUDE
{Dt)

29072
290488
29128
29¢163
29e213
290275
299353
294357
294399
29e421
294527
PAXY-Y 11
29796
27934
30080
Qs 229
30382
30540
30+702
30+869
Jleistl
31e217
31399
31587
31780
31978
32+}83
320393
32+609
324832
33062
334298
33541
33791
3{ep4?



501

FLIGHT

TinE
(SEC)

430400 -

440400

450000
460400

470000
470+ 25

‘.QCOODD
490400
$00+00

510000

. 820000
"B30s¢0

540000

550400

56000
$70+00
58000
58940

89000

$99.40

ALT]ITUDE

(FT)

550714,
550091
549030
547600
545882,
545836,
543856
541487,
538858,
536065,
533204,
530373.
527681
525250,
523199
521661
520714,
520631
520659,
521114,

RANGE

(N#)

4770957
501e811
5260488
882¢022
578453
579¢125
6050753
6©33+885
6620884
6920788
7230640
755¢484
78803569
8222349
857487
893¢843
9319490
96@1[]9
9700499
16070792

RELATIVE
VELOCITY
(FT/S)

1949987
15600499
15522471
‘0067091
16638408
16652424
17145538
17672408
18221435
18795400
19395415
2002404
20684436
21381.8)
2211757
2289447
23718452
245368449
24559456
24560452

TABLE 12D (Continued)

APOLLO SOYVZ TEST PROJECT
TYPICAL PLANAR CASE
Se4B STAGE FLIGHT DATA

VELOCITY VECTOR AZ|MUTH

SPACE FIXED
{DEG)

49¢843
494953
Sged74é
500213
50366
500370
500597
Sge742
Sge¥51
Slel76
Sle4lé
510674
51¢%50
524246
524562
52940
23e20]
53¢821
53¢647
S4eQ8}

EARTH FIXED
(0EG)

46571
46¢806
47053
474311
47581
474588
47865
484101
48¢470
484792
49+ 128
49¢480
494849
500237
500644
51e071
51e¢519
S51e961
S51e990
520450

LONGITUDE
{POS, EAST)
(DEG)

744077
®73¢728
®*73¢36)
*72+983
. ~7245864
n72¢576
»72e174
71744
“71+298
®70¢834
«70+35¢
694846
694321
“68e772
-684198
~674598
“h6e969
~66¢350
669309
*65¢671

GEOCENTRIC
DECLINATION
{DEG)

344134
34+408
340689
34978
350275
35+283
35+58]
35+895
36e2])6
364545
36883
376229
37+583
37947
384319
38702
39094
39e472
JPe496
39.877

GEODETIC
LATITUDE
(DEG)

346314
340588
J40869
35¢159
35+457
354465
350764
4078
340400
36730
37068
37434
376769
38¢133
384507
384890
39e282
390661
39+685
400066



%1

CFLIGHT

TIME
(SEC)

193400

l#Q.32k

14772
‘50-72
15492

160400

166031
166462

170e0U
A1 71e75

183400

190000

20000
21000
220400
2306400

"290+00

250400
260000
2700060

;28000

290400

300e00

310e0¢
320400
330e0y

34000

350400
36y 0u
37000
380+00
390.30
400600
41660
42y« 00

TAaBlt }3D

APOLLO SOYUZ T&ST PROJVECT
TYPJCAL PLANAR CASt
S48 STAGE FLIGHT DATA

VEHICLE ATTITUUE KRATE

VEMICLE ATTITUDE ANGLE

P1TCH
tDEG)

w63.757
=63.847

b4 101}
634804
«63e45]
'63.57“
«b53.632

=b3e b3 4

wb3eb57
63675
»546.946

=564388

=57 455
=58.484
«59.609
wb0a54Y
~b1eb67y
©b2.665
“63e727
654049
=66+065
b7 6225
«684355
~69¢33})
‘70-“60
=71e528
«“72.803
=73.971
«74.979
*78¢556
*77¢200
»784391
'79-3““
w8495
=81s645

YAW
{DEG)

=-e062
37
1135
+865
“e317
~e269
=e346
*eld5]
=409
o419
=1.970
~1e827
=1 e765
" 1857
*le3bl
=1e¢24%0
*1.124
*1.053
“e991
- P54
-s873
-e827
792
782
.'.750
«e73}
o682
" 660
649
=eb30
o601
®e573
-.571
°0542
~e516

ROLL
(DEG)

*005
*y18
¢ 126
308
we(035
“e]l]1S
e 240
*9253
-e293
=2391]
0363
=054y
0742
»0352

%o (38

0313
2605
0648
IVRY |
o647
-e 443
=e |54
143
*482
*779
484
e ]124
web? i
=e546
LY 1)
we}?73
2300
241
424
« 607

PETCH
{VEG/S)

*,u0"
weuld
“syl?

« 199

Y1
=oulb
“oUuo
=ouo
=s0Y
~eUll

74
LRX-1)
=9 139
-.396
s Q4
“su?7
e iV
s u?7
=el13
“olll
el gt
wellY
-el}7
=olyé
~olli
e lil
e 145
“ollb
=olgo
e ig¥
o135
'nu92
XY R ¥4
“sil6
el }4

(DEG/S)

48 9

YAk

e316
o146
286
337
elul
vg20
w2l
eu2l
Uy 9
'ul
w76
eQubS
010
20
sulb
vull
i
sQub
'dU7
«QubS
G Y
sugY
cyud
sJud
sQu2
sul
LITY,
cuul
soul
"u2
b
wuul
LRV IV ]
00“3
LYV

RoLL
(DEG/S)

w004
sUlé
vJ76
=iy
-9175
LXYL-Y}
w27
(X' 4]
=s042
2 Jb6Y
W73
=eld| 4
[YTKE-}
o037
*u33
U333
w22
- B9
~edbd
eub2
U3l
o2y
w29
(XYY
ed3u
e J5u
=eubd
=euSY
u2i
b2y
2013
25
'ylY
eV
)8

VEHICLE ATTITUDE ERROR

PITCH
(LEG)

e 045
=e 105
e 388
~eQ9%Y
0261
e 138
o081
eQ79
e(bé
e 039
~lel22
046
e123
074
v 056
070
o | 0b
1069
G87
059
(82
0By
07U
089
u75
0oy
RS
0027
0o Ge7
2030
062
eQul
[ Rk
¢ 032
v (29

YAw
{DEG)

-eDb2

'ua7
12136

866
®:3]17
e 269
we3Yé
“9353
o 4?9
we4ly
=539
o460
we {70
®e 493
®e4y2
LA L]
=+506
=506
=513
2513
~e523
-e530
=sS530
o548
-e553
-9559
®e572
weh74
®e582
0592
XY YL}
o607
web2e
®eb3U
LAY-111]

ROLL
(VEG)

¢ QU5
gis8
0123
o 3{i8
o036
=ell5
o260
-e253
0294
“e391
'397
=e561
~e745
“e3by
=e0J6
W3l2
0603
0647
U3
-yb48
LEELL
-e]55
o} 43
482
778
454
e ]l25
-s67}
=e5066
0360
“el74%
2000
224}
HZ4
0607
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TABLE 13D (Continued)
APOLLO SOYuU2 TEST PROJECT
TYPICAL PLANAR CASE
) ) Se48 STAGE FLIGHT DATA
FLIGHT = VEHICLE ATTITUDE ANGLE VEHICLE ATTITUUE RATE VEHICLE AYT]TUDE ERROR

TIME . PITCH YAW RoLL PITCH YAwW ROLL PITCH Yan ROLL
(S5€EC) (DEG) . (DEG) (0EG) (VEG/S) {DEG/S) (DEG/S) {DEG) $DEG) ({DEG)
43000 “82¢784% =490 0791 LER R L] w002 e0}8 030 ®1$50 e791
440400 844012 453 »828 eel 17 2003 »e054 028 w660 828
450400 «85+107 "o 431 0313 ~elQ7 2002 o051} w017 2565 312
460000 w864224 .e407 we212 LIRE L] 003 e (53 2021 web74 =2l
47000 w87.364 -s3890 we744 el lY LYk 3053 2020 L XYY ¥4 o744
47025 ©87.392 ®,380 ®e750 s llY 0003 - o026 0021 web82 w750
48000 =88.506 ®,35¢9 e 339 LR Y'L] Q02 (XL vQiz 0690 339
490400 «89.554 =344 v 107 LR T *000 046 v002 00697 107
50000 «90.577 .,339 ¢558 =-s108 U2 Q43 egll »e709 ¢558
510400 oVl.661 -¢320 »559 ‘ ol lN sG0Y o6} 0024 2e7]9 ¢559
520400 92,832 .e291 RV LE] =esll2 gud LITYY Q13 -e724 “s063
$30400 93,970 »a262 w679 wellb »0u3d LT Y Q15 w730 k79
$40.00 954134 .,229 e 284 =117 gud 0044 v0i5 =739 e 284
- 850400 96411 .s173 e125 =e 139 1] «038 034 ©e750 + 125
560+00 ©97.625 *e151 0547 =101 weQud 047 0020 we747 +547
§70+00 .99.874 *ei?78 2248 0003 «003 *eD}7 “e}78 »e763 2247
$80.00 «99.474 *e153 o113 *G1S 003 =s015 -2 145 ®e770 eli2
58940 ©99.564 *cl29 ee035 = UQU =2001 ~oUl8 “e}27 01772 =035
59000 e?9.565 *e}3Q es Q46 *s000 =spul “v018 0 }27 w9772 =044

$99.4¢ *99.564 -e135 we218 + 000 - Qul =eQ18 0125 =777 -e2l9



APPENDIX E

TRAJECTORY LISTING FOR A

TYPICAL LAUNCH WINDOW CLOSING
METRIC UNITS
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TABLE 1E

- APOLLO SOYUZ TEST PROJECT
S~TIB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW. CLOSING

Flight Time: OECO + 1.379 seconds 143,00 (sec)
Radius: 6432092, (m)

Altitude: 58958. ()

Space Fixed Velocity: 2279.92 (m/s)
Space Fixed Path Angle: 65.826 (deg)
Space Fixed Flight Azimuth: 45,558 (deg)
Earth Fixed Flight Azimuth: 36.423 (deg)
Geocentric Declination: 28.955 (deg)
Geodetic Latitude: 29,118 (deg)
Longiutde: (Pos. East) 80,207 (deg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 6431104. (m)
Ys = 63956, (m)
Zs = 92823, (m)
Xs = - 900.65  (m/s)
Ys = 330.65 (m/s)
Zs 2068.22  (m/s)

VEHICLE ATTITUDE AND ATTITUDE RATE

Pitch Attitude Angle: =63.756 - (deg)
Yaw Attitude Angle: - 0.060 (deg)
Roll Attitude Angle: : 0.005 (deg)
Pitch Rate: o =-0,008 ' (deg/s)

" Yaw Rate: 0.017 (deg/s)

Roll Rate: , 10.004 (deg/s)

109



TABLE 2E

APOLLO SOYUZ TEST PROJECT
S§-IVB STAGE END CONDITIONS OF FLIGHT
TYPICAL LAUNCH WINDOW CLOSING

Flight Time: Guidance Cutoff Signal

Radius:

Altitude:

Space Fixed Velocity:

Space Fixed Flight Path Angle:
Space Fixed Flight Azimuth:
Earth Fixed Flight Azimuth:
Geocentric Declination:
Geodetic Latitude:
Longitude: (Pos. East)
Inclination:

Descending Node Argument:
Inertial Range Angle:

Mass:

590,64
6528187,
158925.
7811.00
90.009
54.355
52,738
40,117
40,306
-67.027
51.577
154,192
17.650
30685.

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs
Ys
Zs
Xs
Ys
Zs

onwononon-n

6224807
297719
1944316
- 2354
1169
7355

. (m)
. (m)
. (m)
.61 (m/s)
.10 (m/s)
.32 (m/s)

VEHICLE ATTITUDE ANGLES

Pitch Attitude Angle

Yaw ‘Attitude Angle

.Roll Attitude Angle

OSCULATING CONIC

~100.090
14.613
0.844

I 1

PARAMETERS

*Perigee Altitude

*Apogee Altitude

- -Eccentricity
‘Semi=Major Axis
True -Anomaly
Period

*Reféﬁén&ed'to»Equéﬁb;ial Radius (6378;16fkm),

110

139,71
150.27
.00080
6523.15
191.68
- 87.39

(km)
(km)

(km)
(deg)

(sec)
(m)
(m)
(m/s)
(deg)
(deg)
(deg)
(deg)
" (deg)
(deg)
(deg)
(deg)
(deg)
(kg)

(deg)
(deg)
~(deg)

(min)



TABLE 2E (CONTINUED)

APOLLO SOYUZ TEST PROJECT

S5-IVB STAGE END CONDITIONS OF FLIGHT

TYPICAL LAUNCH WINDOW CLOSING

Flight Time: Orbit Insertion 600.64
Radius: 6528185,
Altitude: 159070.
Space Fixed Velocity: 7818,36
Space Fixed Flight Path Angle: 90.000
Space Fixed Flight Azimuth: 54,836
Earth Fixed Flight Azimuth: 53.249
Geocentric Declination: 40,514
Geodetic Latitude: 40,704
Longitude: (Pos. East) -66.336
Inclination: 51.574
Descending Node Argument: 154,186
Inertial Range Angle: 18,337
Mass: 30611,
SPACE FIXED POSITION AND VELOCITY COMPONENTS
Xs = 6200803. (m)
Ys = 309407. (m)
 Zs = 2017798. (m)

Xs = - 2444,85 (m/s)

Ys = 1166.71 (m/s)

Zs = 7334.05 (m/s)

Pitch‘Attitude-Anglef.
Yaw Attitude Angle
Roll Attitude Angle

*Perigee Altitude

VEHICLE ATTITUDE ANGLES

'OSCULATING CONIC PARAMETERS -

-100.091
14.614
0.267

“*Apogee Altitude
- Eccentricity

Semi-Major Axis

True Anomaly
"~ Period

- *Referenced to Equafofiél.Radius (6378.16 km)

:ll [ T I (Y |

BRIt

149.91  (km)
165.47  (km)
,00118

6535.86  (km)
359,597 (deg)
~87.64 Onin)

(sec)
(m)
(m)
(m/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(kg)

(deg)
(deg)
(deg)



FLIGHT TIME
(SEC)

-17.20
0.00
0.20
59.63
74.35
132.00

135.62

138.62
141.62

142.72
142.92
143.00
144,32
147.72
150.72
154.92
166,48
166.62
171.75
469.72
590.64
590.84

600.64

- (30.00)

TABLE 3E

APOLLO SOYUZ TEST PROJECT
SEQUENCE OF EVENTS
TYPICAL LAUNCH WINDOW CLOSING

PROGRAM TIME

(SEC)

ey

(131.80),
(0.00),

(3.00)2
(0.00)3

(1.10)3
(1.30)3
@,
03T,

(328.10)3

(0;00)4

Guidance Reference Release (GRR)

First Motion

Lift-off Signal; Initiate Time Base One
Mach One

Maximum Dynamic Presswure

Tilt Arrest :

Level Sensor Activation; Initiate Time
Base Two

Inboard Engine Cutoff (IECO)

Outboard Engine Cutoff (OECO); Initiate
Time Base Three

Ignite Ullage Rockets

Separation Signal '

S-IB/S-IVB Physical Separation

S-IVB J-2 Engine Start Command

90 Percent J-2 Thrust Level

" Termination of Ullage Burn

Jettison Ullage Rockets

Dynamic Pressure = 1 PSF

LES Jettison

IGM Initiation

EMR Shift Command

Guidance Cutoff Signal (GCS)
Inertial Attitude Freezej; Initiate
Time Base Four '

_Orbit Insertion (OI)
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€Il

1)
2)

3y

4)

TABLE 4&E

APOLLO SoYuz TEST PRQJECT
TYPICAL LAUNCH WINDOW CLOSING

S=18 STAGE FLIGHT DATA

FLIGHT MASS THRUST DRAG LONGITUDINAL DYNAMIC AvHele MaCH
TIME ‘ (TOTAL) ACCELERATION PRESSURE NOe
(SEC) CKG) AN (M) AM/SEC2) IN/M2) (KG=M/M2=RAD)

=17+20 594674 < . Qs Qe *000 Ue Qe «00

<00 5882430 7132169, 262 120145 le O «00

10.00 559814 7344526, 11424, 130120 SiUs 2383 09
20400 §31215s . 7457508+ C 44002 13976 2500+ 49120+ «20
30«00 502474 7561086 94858 14+878 6579 315439 33
40+00 473691 766943 155632, 1Se906 12926« 1229284 ¢51

“. 50e00 4448820 . -7821200, 242032 174055 20890+ 35369760 073
89463 4171320 7944277, 661073, 174478 29286 8183360 100

- 60.00 4146079 7948279, © 6TE3 16 17490 28504 8402792« 1001
70.00 387128+ 8082234, 659812, 19188 32773 158805000 137
74.35 374535 8133824, 575715+ 20e193 33362 20046000 157
80.00 358161 8187070 482493, 21516 32243 26136954 {86
9000 329300 8244775, 314479 24%e082 24283 37539568 2+40

100.00 300560 8261418 173415 260931 152560 47494260« 2095

110.00 2718846 8249359, 87598+ 30ep021 8559 54961498 3656

1204+00 243314 8215089, 241920 330648 4385 59959664 4023

130400 214892« 81461845, =4980 38.009 2160 63058061 502

132.00 209239 8147192 =7852. 384979 18750 63514673 5e2}

135462 199002 8116480 “148100 400859 14714« 64237061, 5464

138462 190566 8078492 -21819. 42¢50°% 1188 64759230 605

140.0¢c 1882130 4128247 =21633. 22+049 1047« 64959823 618

141e62 185432 3572512, ~22413. 190387 897 65227837, 6032

142672 184799 247074 w20739% Le4q? 793 65379365 6037

142492 184684 255663 =20333 1¢495 774 6540009G 6037

143.00 18498710 242844, «20l83 1e424 767, 65407736, 638

Guldance Reference Release
First Motion

Mach One

Maximum Dynamic Pressure

Tilt Arrest

LSA, Initiate Time Base Two
IECO i
OECO, Initiate Time Base Three
Ignite Ullage Rockets
Separation Signal

S~IB/S-IVB Physical Separation

PITCH ANGLE
OF ATTACK
(pEa)

‘N/A
N/A
le7é4
=1¢317
=ebo8
=+091
0163
0296
°298
192
- 111
o140
=e25)
°3503
=1.280
~2.077
=3,055
=3,261
=24545
]eb34
=-]14290
-.005
“e515
=sH447
s ity?



TABLE 55
APOLLO SOYUZ TEST PROVECT
TYPICAL LAUNCH WINDOW CLOSIwu
AN " ' SwiB STAGE FLIGHT DATA
“FLIGHT: ; cawsen SPACE FIXED ewwew wwe= SPACE FIXED PUSITION AND VELUGITY VECTOR COMPONENTS =ve

CTIME RADIUS . VELOCITY PATH ANGLE X Y Z oX DY Lz
(SEC) M) . (M/S) (DEG) (M) (M} {M) {M/si {H/s) {M/S)

L e 7920 6373379 458¢57 F0eGUD 6373353 10597 -14509 'y 32993 24Q09+98
YU 6373379, 4,8057 F0.U00 6373349 162713 *1U363e =45 32979 24)1+18

L loegd 6373520+ 4952 854,853 : 6373485 199268, =795 28491 329.60 249403}
20900 6373996 415089 B8ye725 63739520 22863 =5527 b6eub 32948 245004
30000 6374887 433+78 ) 74958 6374833 26158 "3YlSe 111435 329.50 259923
40000 6376274 466482 69.138 63762064 29457« *3yu2e 169473 330453 285455
85000 63782238, 518435 . 63,933 6376154 32772« 2747 22592 33253 327+21
59063 6380743 585¢96 60ei70 6384637 35784 61640 289423 334e16 38476
60000 638848 5688477 bUeULS 6380743 3606 6305 291 +54 33421 38725
e 70+00 638410 677420 57.897 6383979 3%%6us 16553y 357eu5 33674 4ebeb}
= 74035 6385743 724435 57+280 638559% 40726 12674 388437 33757 50780
8000 6388378 794429 564786 6387715 42837 15734 43fe40 338047 574065
‘9pepo 6392831, 943002 564844 6392625 4621%e 22162 51ge32 33750 717+24
10008 6398398, 1127026 57944 6398139 49587 3U213e 5947 3364386 898475
11000 645480 1348e01 57+495 6404464 52948 402630 674e49 335.74 1117480
Yl20e08 6412068, 1658249 61328 6411624 56301 52711 75729 334848 1378499
Srildgeug 6420240 1914046 634345 6419603 59643+ 68008 837+81 333.23 14688450
132000 6421975, 198132 634759 64212940 6G30T 71453 853v46 332+8u 175684
135062 6425238, 2ig6ee4 . b4e492 6424440 SEIT ] 78455 882eub 33195 186863y
138062 6427975 241973 650021 64271250 62506 838820 906019 33123 1998417
140000 6429269 2250036 654267 6428377 62764 84655, F1ieu5 330.98 2030490
1491062 6430801« 2278433 654567 64298580 63501« 89981 ?10+76 33077 206240}
"‘42'72‘ 6431835, 22860 65¢77] 643856 630485 92254 Y03} 2 33yeb?/ 2067879
142092 64323220 24800911 654811 6431037 63931 92668 90ie33 330e65 2068413

R RET T 6432092+ 247992 654826 6431104 639560 928230 FUUe 65 33Ge6b 2068¢2¢




TABLE &F
APOLLO SOYUZ TESY PRCJECT
TYPICAL LAUNCH WINDOW CLOSING
" : - ' SelB STAGE FLIGHT DATA
CFLIGHT ewewe EARTH FIXED ww=ww =wee EARTH FIXELD POSITION AND VELOCITY VECTOR COHPOUNENTS e=ee

TIME “PQSITION VELOCITY PATH 'ANGLE . X Y Z ox DY 0z

S (SEC) (M) (MN/S) (DEG) (h) (M) (M) {M/S) 4M/5) (h/S)
el Te20 ; 90 200 N/A G =0 Qe =s00 =e QU =00
000 T 90 .. e00 . W/A G, “Ce O : o0 =00 *00
10000 231 2962 *400 231 wle D 29¢62 “e}5 *e02
2000 707« 67413 39152 JG7 *3e Fe 67¢u4 w029 Jde52
30000 1662 11396 89940 . 1999 *7s 105+ 112e61 ®e36 17445
4000 3013 17192 14765 2987 *7 379 166¢34 e549 43¢45
$0+00 5057+ 243418 20508 49520 8 1024 . 22795 2¢36 84467
59¢63 7747 324439 260032 7457, 38 2102 293475 Je79 19076
o 4000 7865, . 327457 260242 7564 39 2154, 294.u8 385 1449023
= 5.70000 115834 423474 310862 10829 89 3970 360425 8e18 223402
LU ;74038 1344« 473467 340249 124963 1470 5031, 39192 6096 26592
. 8000 16252 S446+66 370261 146801 159 6712 H4ISeN7 7e78 330437
90+00 22291 699447 420497 19557 234 10692, 516400 677 472418
40000 29944, 885439 470488 25125 29S 16288. 598410 Re¢77 652+80
110+08 39851, 110675 510811 31935 352 23875 682.98 S¢S} 670+87
1209090 51460 13674146 550445 38786 44ébe 33848, 768410 S5¢32 113098
1309006 66149, 1672435 59104 46887 457 ¢ 46659, 85]e5] 4976 1439633
132900 69451« 1739438 59¢758 C 486060 4660 49606 867481 4960 1507¢42
135e0d 715779 1356-49 600889 51605y 482 55303 897467 403 1636044
138¢62 81366 1977455 610706 §4539 4950 60379 924091 4e08 174792
140000 84027, 2007.93 62037 55815, SUls 62808, 928+18 4003 178052
1Y) 062 . 87214 2035453 824190 57324 507 65727 928434 4¢06 181}+50
142072 893%1. 2037435 620653 58342 5120 67725 920492 4010 1617033
142092 897846 2036477 620697 58526 513 68089, 919016 4o}l 1817457

143900 899238, 20346455 620713 58595 5i3e 68225, 918449 el 1817066




TABLE 7E
APOLLO SOYUZ TEST PROVECT
TYPICAL LAUNCH #INDOW CLOSInG
, o Lo ; Sw1B STAGE FLIGHT DATA
FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZ|MUTH LONGITUDE GEOCENTRIC GEODETIC

TIME _ , VELOCITY . SPACE FIXED = EARTH FIXEV (POs, EAST) DECLINATION  LATITUDE
{SEC) ‘ (KM} KM (M/S) {DEG) (DEG) (DEG) (DEG) (DEG)

«17420 +000 Y W00 90.000 N/A w80e621 284446 282627

S ) *00 e B9 ¢ J00 . 1019 B GGG N/A 8062} 280466 28627
S o ~ 1000 . e231 0! © 29465 89+978 394320 ~8us b2l 284466 284627
‘ L2 20000 . © o e707 T ¥ 67412 894553 29844 ~8geb21 284486 284627
-~ .30¢00 S 14599 elg? 113466 88001 344383 =80+6290 284467 282628

.40.00 2+987 405 17077 854368 369489 ~80+619 - 28469 284630

5000 44952 17635 240016 814651 374478 ~80e445 284473 284635

59463 7e457 201147 318048 770159 370482 ~80e 608 28448} 2805643

: - 60e00 74564 L 29169 321451 7460981 374478 =~8Qs60U8 284481 289643

e 70+00 10e830 3¢989 41326 724601 37584 =8Ges596 285494 284656

I3 74435 126465 5050 461446 694697 37544 ~80¢590 284502 283664

'80+00 149+805 60731 534.37 . bbebE7 370384 =8ye579 284514 284476

9000 194566 10766 6€95.18 51+400 364890 =83 e555 289542 2Be704

10003 250144 14283 B879.84 564745 36¢610 =80520 284583 2B+745

110+G0 31575 234830 L9159 529482 36540 ~Bgs474 280637 280799

120+G0 384874 33+733 1345.96 §9¢%63 360446 ~80+414 28709 284871

130400 474057 46¢425 1652465 474549 360412 ~8(e337 284801 28963

132450 484798 490341 172uedt 47416 36e4y7 -8(Ge31% 2B.822 284984

13562 520045 544975 184876 469396 36e8y2 ~8pe285 2Bs862 294025

138¢62: SHel2y 59¢990 1959022 4585y 36942 =BGe254 284899 29362

14000 56123 624389 1988415 454745 3604y6 830240 26+914 290079

BLIEY T3S 574661 450270 2018483 454576 360414 “80e222 284937 29+100

14272 584699 674242 2021489 454558 360421 ~8ge210 284951 29v}14

142492 SHe887 67+640 2u2l»43 - 459558 360422 856208 28954 290117

< 143000 58.958 674735 2u21e26 45¢558 36423 80207 284955 2%9¢}18




TABLE g
APOLLS SOYUZ TEST PROVECT
TYPICAL LAUNCH wINDOW CLOSInG
S . SelB. STAGE FLIGHT DATA )
FLIGHT VEHICLE ATTITUDE ANGLE VEHJCLE ATTITUDE RATE VEHICLE ATTITUDE ERRQR

TIME . PITCH ‘ YAW ROLL PITCH YAW RoLL PITCH YAW ROLL

{SEC) ) {DEG) ({DEG)} (DEG) (DEG/S) {DEG/S) {DEG/S) (DEG) tDEG) (DEG)

o =b7e20 <000 +000 - =53e856 w002 003 vyp02 * 000 *0Q0 +000

! 00 *e037 «051 ©53¢822 U022 v003 suQ2 e 037 eQ5] 0034
1000 »e024 *s 004 »53¢856 *s LD 001 000 =e01i »022 + 000

20400 «3+512 © 004 w45¢289 e 4Q8 ®e 0G0 te004 ) v227 0232 = $33

30«00 »70728 «032 ©35.285 - 439 007 12090 +288 242 »e929
40400 !l2|377 038 254285 »e 497 -eQUY? 1+8000 * 400 1225 e 928

. B0e0Q ®17.812 we202 v]50288 555 =e032 999 1450 o089 »e933
859463 ©234¢265 “sb73 “S5e662 =e557 “e0ll 1300 e342 01645 =y 941
~60eLQ =23+47¢0 w679 54296 w561 =08 1000 349 =650 e 74}
70400 w29.229 =870 s 006 ~e598 =eyS! 2003 0369 870 «s Q0%

. 74435 w3tleB84g -yB883 2001 »e595 2030 «Q01 456 we883 =003
s 8000 35,444 . =e 690 -e02 =671 v 037 001 «559 »e6950 =9 005
g 90.00 *42.558 -, 104 002 .s762 048 NI k) 01648 104 v 001
10000 *47:.927 v Y1} »e5p1 = QU4 *001 o440 =006 009
11000 *52.813 “ep27 v017 - 494 0003 «Quo s 444 1027 0037
120000 *574563 .58 Q14 e 468 «9002 2000 447 058 0013
13000 ©624348 w59 Q10 469 *e0UI LXY T ]] 406 -9 160 0009
132400 «630287 “o]65 *009? o479 »+¢003 =e0g0 425 we 66 v0Q8
135662 ©63.819 “e}?70 *go7 *yS8 =e Q01 *e003 e lG? 9170 +007
138¢62 wé3e792 LY 2, °Q05 -e0l2 '0U2 L[] .o 080 d9]169 +005
14¢0¢00 .$3i789 wel24 0004 - eGlé 55 ®eQG1 076 e )24 e 004
141062 ®63.76) “.073 v003 015 ' QU9 Q0! “1049 9073 0002
142472 636754 . 064 0004 LY L] T Ik 0003 o042 “rGbH e 004
142492 ©63e755 061 YL =007 tQl6 sQ04 0043 we06] «004
143400 “63e756 ves (360 Q05 oG8 Y 1% [Tk} *e043 «e060 +005S




811

,1)
- 3)

4)
5)

6)

‘7

8)

 FLIGHT

TIME

T UsEC)

 |“3.°0
144032
147072
15072
‘]5§'92'

16000

-166¢48

166462

17000

17175
18000
190400

: ZQO-QG:
21080
*7220090
23000

240400
25000
260400
27600
280.00

29000

30000
31000
320400
330400

‘34000

350.«00

‘360400

370060
380400

39000
40U+ 00

410000

420400

MASS

(KG)

138804,
]JBBO*.
138502
137848,
136830,

135533,

13u798.
130641
128891
128461
126832+
123974,
121518
119065,

11661Y.
114914684

111721

109280+

106838,
164390
101944,
99494 .
97546,
9“602.
92159
89716,
87266,
84817.
82372
79927,
77477
75027.
72587
70144,
67702

J=2 90 Percent Thrust

Termination of Ullage Burn-

THRUST
(TOTAL)
(N)

40075,
39945,
804087,
866856,
1019172
1619337,
1U197238,
1019713

1021335,
1026181
1023228,

1uy23368,
1023438,
1g21221.
1020447,
1018423,
1017984,
1316538,
1016512,
1817894,

1018571«
w7727 ..

19016660,
117254,
1016515
1017338,
1538955,
1917474a.
1616641
1615560,
1418962
16213965,
1013822,
1913540
101330l

:'SrIB/S-IVB Physical Separation 5)
-§~IVB Start Command

DRAG
N}
33as2,
2887
2075
1473
9030
525
263,
259
181
149
11doe
37,
13

Jettison Ullage Rockets
Dynamic Pressure = 1 PSF

TABLE 9E

APOLLO S0YUZ TEST PROVECT
TYPICAL LAUNCH wINDUw CLOSInG

Se4B STAGE FLIGHT OATA

"LONGITUDINAL
ACCELERATION
(M52

W 265

0267
5791
6¢279
IELLY
7518
7¢795
74804
7¢923
74987
8.0%4
Be259
8s42¢
8577
8¢751
Be72L
Feil2
Fedue
Fe514
975§
Fe591
lGue229
1ae476
1Ue753
11030
11339
11e6706
L1.9%0
12+34%2
124700
13015(
13514
134967
149.449
149.967

LES Jettison
IGM Initiation

DYNaAMIC
PRESSURE
(N/M2)

7670
657
436,
31U
191
105
4a.
4T
3l
29
B
'y
b
Ve
Qo
s
Ue
Ue
e
e
Ue
Us
Ue
Ue
Ue
Ve
Ue
Ve
Ve
Us
Ue
Us
ue
Ue
Ue

CENTRAL
RANGE ANGLE

{bEqQ)

10069
1+092
lsl52
10206
10282
1ed76
1e498
leSul
1e565
1e599
1e761
10963
291701
dedBy
Q20604
2483g
Jel042
Jedu]}
Je547
Je 800
Y4060
40328
4e6UY
4838
S5s 180
Se 440
S5e790
6e109
bded438
60776
74125
7 o485
70856
80238
812633

PITCH ATT.
COMMARD

{DEG)

wb3e7)2
®#63e712
430712
=63e¢7}12
»630712
~63e712
=63¢712
630712
“63e712
»63¢712
»55¢848
560481
=57 4543
=58e445
“59e483
*60e371
“b]ed479
=62¢363
*53+4]5
*54e668
656473
wbbe8U2
=67e8BY6
~68¢859
69967
=71+005
“72e332
®73e448
w?4e4}6
275501
»762690
«77e835
»78¢837
«~80e0u7?
~8lei74

PITCH ANGLE
OF ATTACK
{0EG)

=448
=elb0
0282
Jedlb
20582
30v6}5
Sel}9
Se05}
5477}
69132
149552
16792
17490
184181
180723
194395
19772
20:208
204507
2Ue474
20069}
200698
2U» 708
20:872
20825
200745
20343
202015
190804
19¢584
190456
loeBY4
18e5]4
17+¢944
17387



. TABLE 9E (Continued)
APOLLO SOYUZ TEST PROJECT
TYPICAL LAUNCH WIiNDOw CLOSING
: . ) Se4B STAGE FLIGHT DATA
FLIGHT . MASS THRUST URAG LONGITUDINAL ~DYRNAM{C CENTRAL PITCH ATT. PITCH ANGLE

TINE S (TOTAL) ACCELERATION PRESSURE RANGE ANGLE COMMAND OF ATTACK
. {SEC) (KG) N “{N) (M/S52) (N/M2) (DEG) (DEG) (DEG)
430.00 65259, 1016529, Ue 154577 Ue F.0%0 «B82¢339 16¢874
44000 6280%. 1017444, Ue 164199 e 9460 ®»B834595 16¢240
“450+00 60364, ‘1013580 O 164791 Ue 94894 ~844710 15723
460400 $7920. 16i3339,. Oe 174495 Ge i0s342 »85¢871} 150152
: 470400 55522, 1012726, Us 184240 Ue 104805 ~874+058 14+533
9) 470025 §5466. 912754 Qe 164456 Ue 10817 °87+087 149517
o 48060 534915, 858999, Ve 16.08i Ve 11283 “884249 i3+958
490400 51340. 858864, Ue 164722 Ue 116774 »89e343 130366
50000 49306 858732, Us 174416 Ue 124280 v90e427 124789
- 510400 47252, 858559, O 184169 Ue 12801 e91e571 120137
v $20.00 45199 . 85836800 U 184991 Ue 13337 924778 lie388
. 530400 431454 858179, Qs 19.890 Ue 13891 ©93¢975 100742
54¢.00 41092 857962 Ue 204879 Ge 19461 «950211 10e042
55000 39032, 861875 Go 224081 Us 150050 «960577 9e220
560400 36973, 858674, U 234224 Ue 150657 «9748)6 84451
$76400 34919 858237, Qo 244577 Ue 16286 ©j00e235 60571
580400 32867, 857623, Oe 264093 e 164935 «j00¢082 JeloO
T 890400 3p816. 856714, Vs 27 « 800y Ve 174607 099¢964 740685
10) .. 890464 30665, 856627« Ue 27916 Ue 17¢65] 99954 7705
: 600400 Joht 2. O O *+000 Ue 18¢293 99964 8ed69
11) 600464 30611 Qs e *. 000 Qo 18¢337 =100«091} 8e3U9

9) - EMR Shift
10) Guidance Cutoff Signal
11)  Orbit Imsertion




(1A

CFLIGHT

TIME
{SEC)

14300

. k44032

147672
180072

154092

160460

166048

166962

170000
171078

180¢00
19000
200000
210000
220400
230200

24p00

25000
R60°U0

27000

2BDeuD
290200
3poevo
31000
320000
330400
3“0_000

350000

J60eig

‘370200
- 38000

390400
400+00
410000
420000

TYPICAL LAUNCH wiNDUW CLOSING

eewwe SPACE FIXED weees

RADIUS
(M)

6432399
6433324
6436409
6439062
6442690
6446945
6452178,

6452292«

6454928
6454272
646240
6469448,
64761060
6482380,
64882760
€493802
64989465,
6503770
6558227
6512343
651624
6519578.

6522712

6525534
6528053
6530280
6532223+
6533892,
6535295,
6536443

653735 «

6538030
65384924
6538753,
6538830,

SVELOCITY

{M/8)

22799
24756
2247404
227405
2289424
233877
233557
2336020
235144
2369459
123987}
2447426
2499¢43
2555805
2614918
267646
2742448
281169
2884427
2960067

. JubiyeSS

3124411
341133
33g2+05
339652
J494e7])
35974626
373397
381474
392976

4449047

417404
43u3¢09
443738
457721

TABLE JOE
APOLLO SOYuZ TEST PRUJECT

S=4B STAGE FLIGHT DATA
=== SPACE FIAED PUSITION AND

PATH ANGLE . A
(OEG) ("}
65827 64314111y
66094 64322920
660781 6435257
674361 6437798
684143 6441257
694068 64452894
70219 s45u2uhe
700244 6454311
70,827 6452766
71128 6454012
72+423 6459642
73742 6465993
75010 647 184%
76¢226 &4772uTVe
774384 6482049
78.487 6486427
795230 64932850
804522 6493535
81456 64964750
824328 6478801
830171} 656ubUT .
834951 5541887
844682 65026350
850364 65028420
85996 650450
864584 8505161LF
87124 6530151
874627 64?5!17-
88.087 6495495
884504 64722730
88.880 648843%
89.221 4483980
894522 6478877
89,786 64731160
P0+0U1S 645868y

Y
(")

63957
64394
65517
6650Y
67899
6957%
71708
71755
72864
73438
746132
79365
82567
85745
1A% E)
920720
9524y¢
98422
lulé2z8e
109867
1uB {47
111478
114868
118328+
1216867
125496
129226
133uUb6
137030
1491130
145374
149787
154373
159149
164131«

Z
(M)

92837

9556%¢
102604
108845
1176730
1284920
14255]
1428680
1503u5¢.
154193
172802
17959560
219766
244256
2694940
2953360
3219650
3493450
377497+«
406445
4362130
4668260
498339
530688
563788
598237
6334860
869709
706997
745363
784842
825475
867297
10350
954676

VELUGITY VECTOR

DX
{n/s)
Fugsbd2
88844
857453
B36479
81U#32
77deb6
730459
737¢70
717423
Tubesd
659477
81U 40
56gebH
510098
461404
430079
360041
3079¢51
25be b
ZQ6071
154037
10148
47eb7
“beHd
“ble54
“l17+452
w 749434
=232e63
292054
w352e57
“414438
“477.92
542092
=50%¢54
wo78s}3

COMPONENTS =we

by
tN/5)

JIVe65
33UedY
330e 44
33081
330+5]
32973
328474
328471
32841}
32779
325.u0
32106}
318491
31704
J1és2U
J31623)
317435
319027
32249
325479
330439
33591
34238
34480
358424
367.72
378,33
390403
402497
41715
43265
4495}
447 e8uU
487066
50915

vz
(H/7S)

2068422
2066434
2072¢4]
2088+46
211536
2148+34
219118
21920}6
2215022
222729
2283¢})7
234798
2914072
248324
2553+70
282549)
27Ugel}
2776430
285457
293542
30i8es]
3104934
192066
3283047
337702
3473032
3873+06
3676403
378214
389)62
4y04e91
4j22¢§5
4242099
4368018
449797



TABLE 10 E (Continued)
APOLLO SOYVZ TEST PROUECT
TYPICAL LAUNCH WINDOW CLOSInG
' Se4B STAGE FLIGHT DATA
FLIGHT | wwews SPACE FIXED ewwem =eow SPACE FIAED POSITION AND VELOC]TY VECTOR COMPUNENTS wewe

TIME RADIUS = VELOCITY PATH ANGLE X Y z Dx DY Dz

(SEC) (M) (M/S) {DEG) (1) (M) (M) (M/S) tM/s) (n/s)

430+00 6538736 472296 900299 5459547 169337 1000326 «748,4,8Q 532439 4632973
440%00 6538492, 4875450 90368 6451697 174785 1047351 "821e76 §87455 4773030
48000 6538116 5u34035 0497 64431030 180495 1095809 -897+31 584463 491%012
460460 6537627 5200020 9G591 6433742 1864850 1145754 *975.39 613.87 507089
470400 6537050 5373069 90653 64235860 192780 1197249 = 1456235 645¢4) 52296
470025 6537D35. 5378+G0 95+655 64233220 1927941 1198557 105842 646,20 5233407
480000 65362378, §528+07 9ge756 6412597 1993759 1250228 “j141e67 673.98 5366074

, 490+ G0 6535599, 568834 Y0332 6400745 2062660 13049602¢ =1229+87 704941 550894
[} 500000 6534736« 5055049 9ge876 6387992 213471 13604260 «§320495 736,93 5656¢74
= 519000 6533817 4030002 95891 637431% 2210130 1417757« “1415¢25 77196 5810¢53
52000 6532870 6212+59 90+878 6359475 228919 14766590 =1513+28 80%e62 5970082
5330¢+00 6531924 6433088 90837 6344035 237415 1537198 “j615039 850,08 6138e¢20
$40+00 6531011 6604070 Fue768 6327352 245930 15994500 »1722+04 893¢46 6313035
$50000 6530165 6816084 Yueb72 6307577 255095 1663498 *1833493 F4G407 645787
560000 65294230 Tu40065 90¢553 62906530 2647420 1729440 195194 989,88 669485
570000 6528822 7276079 70410 6270519 274908 17973690 *2u76453 1044903 6895064
580000 6528384« 76527 47 90256 62490850 285639 18673900 *2210036 1102.72 7110063
$9Q+00 6528188, 7793448 90026 6226305 296975 1939632 *2345¢70 116500 7340415
590064 6528187 7811¢00 9g.u0? 62248U7 297719 19443160 =2354061 1167+10 7355432
60000 6528185 7818036 93001 62043600 308063 2013122 2437019 1166498 733589

600064 6528185, 7818036 U000 620G8U3. 3u?407 2017798 =2444,85 116647 733405

1S 2 T : U



(441

FLIGHT -

TIME
(SEC)

1430050
144032
147072
150072
19492
16000
166048

16662
170000

171075
18000
19000
200200
21000
22040
23004
240900
250200

26000
270000

28000
290000
30000
Jloe0o
320040
33000

340y

380000
36000
37000
38300

‘390+00

Y0000
410000
420400

ewese LARTH FIXED
VELOCITY

POSITION
M)

89T4Y .

92558.

99247
105151«

113459, ¢

123578
136631
136925
143789,

147367

164405,
185462
20698%.
2290150
25157
274685
298392,
322724+
3477149
373399,
399814
426995
45498 )«
4838C7
513512«
S533e
575712
638292
6417168
6766256
712466¢
749488.
787738
827264,
8468122,

{H/5)

2036454
2031406
2021450
2027 «29
204103
2058497
2083.9]
2084+51

209&-87

210659
2149409
219122
224249
229650
235448
2415¢82
2485466
2548.88
262ue53
2696452
27754065
2857478
29494415
303407
312774
3225413
3326488
3432476
3542475
3656496
3775.84
3899.57
4027477
$16119
4300014

TAbBLE 1IE

APOLLO SOYuZ TEST PROJECT

TYPICAL LAUNCH aiNDOw CLOSING

Se4B STAGE FLIGHT OATA
=w=e EARTH F]Xel PUSITION

PATH ANGLE X
(DEG) {H)
62714 S86¢Gie
634305 S70g6be
63760 62834
640419 65434
65319 689730
660384 731G
47071 78167
67739 78277
68e¢411 8yl
680754 82097
700255 87931
71779 P454%
73e24} 100696
74639 108371
75945 111572
770224 116298
784711 12ud5ue
79534 124323
85589 127016
B81¢581] 13ut28e
824514 132751«
83s385 134583
840197 135919
84:953 136752
850652 137077
862298 136888
86¢89¢Q 136178
879439 134937
87+940 133154
8803733 1308210
88¢799% 127927«
89146 124461 ¢
89489 1204099
89771 115757«
G015 11049920

Y
(M)

513«
S5l8e°
5330
547
571«
59%
635
636
655
465
Tule
7451
764
78%,
812
861 e
9420
1004
123%
1478
17710
2190«
2686«
3290.
4015
4872
58760
7G%Qe
8379
LAY
11638
135%1 ¢
1578
18228
2u503

l
(M)

68238

70639

76822

82311

0085

9630
112081
112342«
118933
122378
138913
159550
180843,
202811«
228473,
248848
272%5%%
277814,
323447«
349876
377127
40922S%,
434196,
464066
494862
5366]U0
SHP343
593095
627898,
663784
700791
738957
77832%
818922,
8608U7.

AND VELOCITY VECTOR COMPUNENTS ===

DX
{n,3)

Pidey6
900eil
B876¢}8
856+43
B3Ue 44
799084
76117
760032
740¢80
730e44
685238
638+30
591el2
543475
49641y
44848506
40130
353634
30526
256483
20783
158+¢45
10BeSy
5797
092
44489
“97e¢3%
“15] et
w202e606
=264¢18
317474
37577
a435401
way95+59
*557 e84

oy
{75}

Geil
417
4e49
527
Se58
Se57
Sed2
5062
580
5e58
H4e26
2069
1997
224
3Je70
629
P37
147
20953
278/3
35e¢42
44953
54080
66024
78092
§2086
1u8»1 8
124+86
14302
162069
183097
236>89
23150
25813
286066

02
{M/5S)

18j7e68
181774
18274
18374679
186444
1897026
1939¢92
194089
1963086
1975489
203160
2u%6¢]1°9
2162476
223120
230155
237374
244797
2524923
260406}
2683462
2767453
2453602
2941 +064
303279
312673
3243048
332370
342720
353389
364399
375795
387590
399751
4123951
4254415



XA

CFLIGHT
CTIME

(SEC)

430000

440000

45000
460000
470000

470025

480000
490000

500+00
51000
520000

530+00
540400
580900
560400
87000
580000
- 590+00
590064

600°00
600064

APOLLO sOYvZ

LT T} E‘RTH F‘KED‘.--'.

POSITION

T

910368,

784068,

799286,
1046088,
1094548
1095781
1144608,
1196194
12493700
1354207,
1360780
1419172
1479472,
154178@«
1606211
1672878,
1741907
1813450,
1818100
1886526
1891184

VELOCITY

{M/S)

44 44.99

4596463

4754455

4919.45
50".97
5096¢25
524550
54471
557119
S7TH4,83
92649
6116486
6316e¢74
6527 .94
6750+8g
6985,97
7235465
750U69
7518,15
7525439
7525438

PATH ANGLE

(DEG)
900222

9ge¢391

§ge526
95625
900689
9geb91
909797
900876
9p¢921
900935
90°920
90876
90803
9069702
909577
902427
9002646
90027
90°G09
90001
Foeuol

TABLE 11 E (Continued)

TEST PROJVECT
TYPICAL LAUNCH WINDOW CLOSING
Se48 STAGE FLIGHT DATA

ewen EARTH FIXED POSITION

X
("

104595
98048
90831
82921
74296
74071
492G
84757,
43782
31749
19288+

S70a4e
“88200

24328,

40871

585030

77306

97321

98638,

118392
119764«

Y
(M)

23968+

273Ul
30981
350<3
37458
39574
44285
4950¢g¢
551270
61194
67732
74773
8235] ¢
9G505
992730
108698
118838
129738+
130460
141126
141854

2
(M)

F04022.

948624,

99468467
10492208+
1091310
}092558+
1141908,
1193914
1247385
1302378,
1358957
141719Q¢
1477152
1538929
16024619,
1668317,
1736128,
1806183,
1810728,
1877511
1882050

AND VELOCITY VECTOR COMPOUONENTS =owe=

DA
(M/8)

“621085
6878}
*756401
w825435
*89%e17
=701204
9976457
*[056,451]
*}13893
1224+ 15
=j312¢065
=j40%e74
*1500.84
*1601+60
*17Q0788
*1 620006
194073
"2062431
©2070ei
214879
2154097

oY
tM/5)

31730
35Q0¢25
385453
4923940
464901
469002
50170
541067
58449
62%+70
678937
7300239
785+95
845e¢4]
708980
977029
1051025
1129956
1134¢7]
1141¢71
1142005

oz
(M/S)

438983
4531036
4678020
4835403
499042
4994436
5129¢31
$272+90
5422+)5
5577 ¢45
5737034
57908430
8085¢31
6271069
A467¢45
6673053
66V0.77
7122459
713790
7121015
711949



1A

FLIGHT

TInE

(SEC)

>’ 11~;O°°
144032

14772

150472
154492

160000

166448
166062
170900

171675

18000

19000

20000

210000
220400
23000

240000

250406

26000

27000
280G

29000

300060
310000

320400
. 33000 .

34000
35000

S 340400
37000

38000
39000
40000
410°00

420000

CALTITUDE

(KM}

58096“
60195
630294
65960
694605
73¢882
7%l 42
794258
Ble9g8
B3e240
890427
964521
103¢227
109-550
115498 .
1210077
1260294
1316157
1350672
139e849
1434692
1470209
150409
1534299
1554889
1588«188
160206
1610952
1634434
16490664
1656654
166¢422
1666973
167326
1674497

TABLE 128

APOLLO SOYUZ TEST PRUJECT

TYPICAL LAUNCH wINDOW CLOSING
Se4B8 STAGE FLIGHT DATA
VELOCITY VECTOR AZjMuTH

"RANGE RELATIYE
' VELOCITY
(KH). 7 aMyS)
670748 2021425
700116 2ULT.99
760252 1997.81
Bleb19: 2003642
89272 2016492
984659 203%461)
110e871 2US5%e24
111ei 4?7 205784
L17e68Y4 2074.U5
1202996 2081069
137292 21189
157433 216574
1784216 2216031
1994662 227¢g+42
21763 2328449
2440540 238%.10
2680512 2458369
2929204 2521+ 48
317+138 2592477
d42e84] 26674+7)
369e34Q 2746456
3960643 2628.89
4249840 2934490
4534898 JugYed2
483+849 3uT7e69
5144785 319406
L460679 3295099
579591 340147
6}13e557 351078
6480616 3624.73
6B84+838 3743415
7224180 kLYY TR T
7600773 3994412
300636 412704
84) 819 4265447

SPACE FIXED
(DEG)

454558
454567
45¢578
454547
45+ 405
450356
45e222
45219
450148
45141
444916
446707
444526
444375
444258
4443171
444112
494077
449067
44¢078
44411G
44¢}063
444235
940346
444437
4445865
44712
44.876
45.058
454257
454474
45707
454959
460248
46515

EARTH FIXeD
(DEG)

J6e423
36e432
Jbel62
365U
36535
36e562
364599
36+6u0
360618
369627
360638
3beb56
367yt
36¢775
36+882
37sp16
374175
37356
37e558
37778
3Bepi b
386271
380542
38+828
37129
390444
39774
400117
4G 474
40845
430230
41627
420038
42¢464
420903

LONGITUDE
{(POS, EAST)
(DEG)

~80e20G7
»80+192
=30¢155
~8Gel22
*“8(+075
'BO.O‘B
79943
~79¢741)
=79e%u1
»79.88}
»79.781
*79¢656
=79+528
=794395
794257
*79s 115
“784%967
=78¢814
=78¢656
~78e492
=78+321}
»78¢143
*774959
'77.767
«77¢568
=77436¢0
77144
=76+918
=764684
=76e439
*76+1683
=75¢917
-754638
=754348
=75¢044

GEOCENTRIC
DECLINATION
{DEG)

280955
280972
29eu1l6
29955
29110
29«78
29e2646
29268
29315
29339
290454
29502
94752
29¢907
Jhsudd
Jpe229
3398
3Qg*571
IPe749
3ge932
31120
31313
JleS51}
31715
31+925
32+140
32+¢36]
32.588
32821
334060
33e3Ub
334558
33817
34e582
34,4355

GEQUETIC
LATIYUDE
(DEG)
29118
29¢}135
29180
29219
290274
294342
29s43}
29433
29480
29504
296621
29768
29918
304073
30233
304397
306586
30740
30718
3le}g2
Jle290
31484
31683
31e888
32078
32+314
32535

326763

32997
334237
33+483
33736
334995
IRegdi
I4+534



TABLE j2E (Continued)
APOLLO SOYVZ TEST PROJECT
TYPJCAL LAUNCH WINDOW CLOSING
S«4B STAGE FLIGHT DATA )

FLIGHY -ALTITUDE . RANGE RELATIVE - VELOCQJTY VECTOR AZIMUTH LONGITUDE GEOCENTRIC GEQDETIC
U TIME R : : VELOQITY SPACE FIXED EARTH FIX&D (POS, EAST) DECLINATION LATITUDE
L {SEC) ' S AKMY (KM {M/S) ({DEG) (DEG) (DEG) {0EG) {CEG)
543000 1674501 . 089¢377 440979 460820 430357 744726 344634 I4e8]5

440.00 1674358 '928¢373  ~ 456G.88 474143 - 430827 744393 34921 35¢§02

45000 167+088 9730871 4718.25 47485 486312 »74+045 354216 350397

460400 1664703 10200934 4882.58 47847 4448123 =73068} 354518 35+700

470400 166236 1ub96234 505452 484230 454331 *73.298 350827 360010
47028 1660223 1u70:873 5y58.78 480239 450344 «73.288 354835 36018
48000 165676 11319¢921 520748 4808} 2 450831 =72.898 Y SRR L] Jbe328

‘fz'. . 49000 165iD12 1171724 5366433 494013 460347 =72.48] 3be468 36652
Ky 50000 164267 1225011G 5532401 49¢434 46+88) *72.045 36799 360983
810400 163470 1480+148 5705405 49,877 470435 *7145%0 370136 37+32}
92000 162647 1336913 586864408 504343 4840140 e7iell4 37480 374666
530000 1616828 13950486 6u7548g 500833 484606 e70sb16 374831 38e.u18

540000 1614045 14554956 6275402 514346 49¢224 «70+095 38.190 3846377

58000 160332 1518¢423 6485453 51883 490865 “69+548 384555 380743

L '560000 1594725 15820999 6707790 52¢445 50¢528 682974 30728 3Fel )0
©'570Q+00 1590263 16490796 694214 53.0439 S5)e222 v68¢372 37+308 39497
$80+00 1584968 1718¢943 719497 536665 S1e946 ®67+738 39+696 39885

59000 1584918 1790¢581 7455035 S4¢313 520690 "57.071 40071 40¢281
‘590064 1580925 1795¢236 7472478 544355 524738 *674027 4001417 400306
40000 159061 18634748 7479453 . 544895 §3e217 ©645¢380 40¢489 400679

60064 159070 1868413 7479+ 48 544836 530249 *66e336 40514 400704



-
N
L)

1494632

147672 0
vl50072‘
154s92

FLIGHT

TIME
tSEC)

143400

160400

i 66e4B

166462
170600

174475
180400

19000

20060

C 21600

22U+ J0

C23G.0U

2490350
25000

2260000
270400

280400

290000

" 310600 .

300400

320400
33000
34¢000
350600
340400

370400

38000

9000
40000
410000
420400

TABLE 13g

"APOLLO SUYUZ TEST PROJVECT

TYPICAL LAUNCH wINDUW CLOSInG

VEHICLE ATTITUDE ANGLE

PITCH

{DEG)

63756
*63.810
644023
=53c¢727
=63.436
634564
‘63-623
634628
*63e653
©b63:67)
*56e945
*57+434
»58¢385
=594437
«b0308
610377
"62¢321
~63e334
646816
*650597
“660729
©67.833
'65.763
»69.894
*«70e944
©72.,218
«73.383
*74+393

»75.473

»76e.626
*77.831
«7848u1
*79.975
eBlslyy

YAW
(0EG)

=360
s 045
1e214
0948
*e307
=,262
=346
~e 349
*.s40é
*s41é
*le794
~lel43
w596
19
0796
1417
Le991
29533
3046
34523
4.004
Ye462
40911
5361
5793
66223
60622
7046
Tekhéo
74863
Be246
84623
9e032
Ye4u02
6764

RoLL

(DEG)

* 305
+18
o113
* 403
*20%
-e313
w2354
e 356
'047l
=594

LY 3

=eb04
«2748
we 473
subl
063y
#5133
€274
*u30
we254
-e 478
we?715
LEX- LK
-s(589
*507
0547
'yu89
-e347
=737
=e218
*306
«8Q9
0256
»e313

“e54Q

S=48 STAWE FLIGHT DATA
. VEHICLE ATTITUUE RATE

PITCH
(VEG/S)

~s(d
weubd

s uGH

o144
=eu0?
*,Ul8
*sudo
=sU0¢
eull
o011

96y
=eoulo
=eldi
“euB9
-eui97
“eu?l
“el34
~e(72
~eluysd
e 137
~e 135
=elll
=ei14
~eiQ06
“el¥
e luu
=145
el 15
e luo
e li?
=eid7
'0693
ol )Y
=il
~ell6

YAW
(DEG/S)

w17
154
308
352
=esll0
22
e (22
=022
-egu9
=3
»133
b5
2054
72
XN}
ol
iS4
g5
w050
wya
“u4?
P45
YL k]
NLL]
U4l
(L L)
238
*048
«040
3%
35
042
Wz
wa’
suldb

ROLL
(DEGQ/S)

sy
°Jl15
wibb
U3l
A REL]
=ou4s
suy2
=eQul
»oubo
suUs?
~e443
LRV Y]
=0d3d
059
S5
e (056
"vud2
~eu23
- 25
- ~e 24

. ™e023

=023
sU55
us?
(1')-¥4
~olU42
*el4u
=43
wu3l’?
'US2
X 1-Y7]
-2037
*eys7
=2 u57
2024

VEHICLE ATT|TUDE ERROK

PlTCH
(VEG)

o4y
e 0Y8
el
o (l2
*275
0148
s GHS
085
s(061}
*043
~1+057
0G37
oli2
0 g63
2045
06U
099
061
L1
o053
*+078
00/6&
Y
0076
0071
0057
0113
«027
0027
eQ29
62
='0U0
' 034
*gJ43
eg29

Yaw
(DEQ)

*v(by

[XIL )
1e214

949
welii/7
-e206]
»e345
me3Q9
LAX T}
o4 ib
-v633
~e537
o538
ee571]
“e57U4
®e573
2571
0576
LX-YAS
LER-T-1}
w588
meh93
® 599
LEY-YL]
-vb614
624
veb24
web27
»eb27
re636
LEN-L10]
we bbb}
9662
web68
=577

ROLL
(DEG)

UUS
0} 8
olil
R IV}
0203
0314
=e¢356
=s356
o472
*e596
«038
=s 605
w768
=473
11
0032
5]7
w277
ey35
~e25]
o470
~e709
~e0637
=e0b2
«514
1554
«103
e Jd44
=e738
" 211
0315
8i0
0262
~e307
~e536



121

FLIGHT
TIME
(SEC)

430+00
440000
450400

460000 -

470400

470425

48000
490400
500+00
51000
§20.00
$30400
$40400
$50.00
560400

. 87000

580400
$90400

9064

60000
600064

TABLE 13 F (Continued)

APOLLO SOYUZ TEST PROJECT

TYPICAL LAUNCH WINDOW CLOSING

VEHICLE ATTITUDE ANGLE

PITCH
(DEG)

824309
wB8le566
wB44.690
*854845
©87:030
«874059
v88.227
“89.334
90412
w91e546
©926767
®93.958
954192
~964538

- w97,829

*100235
«}00e226
“100.089
=100.0%0
*l00«0G%1
*100.091

YAW
(DEG)

100128
10e466
10834
11180
11e516
11e524
11931
124156
12503
12.875
134194
13.490
136745
13,896
14.168
1496693
19¢671
1494614
144613
146613
19614

. RoLtL

(DEG)

we296
e 54
¢ 204
0446
o731
0738
9490
2529
s118
w0292
@eb55
well8
vel78
e049
0310
¢593
078}
2880
844
¢ 304
0267

S4B STAGE FLIGHT DATA
VEHICLE ATTITUUE RATE

PITChH

(VEG/S)

ol 17
=el20
el j¥
ol }8
o ll9
“ell¥y
"elld
LER Y L)
“ell3d
*sl18
welld
®ej22
»el24
"o l46
el
o282

oG1S
wosUgu
LI ']

s G00

2000

YAW

(DEG/S)

e 036
¢ 035
2036
2034
2034
2034
et
¢030
037
2029
032
027
024

016

Q46
024
vs U4
= 0ud
*e 000
000
X ivh)

ROLL

(DEG/S)

25
0025
026
0026
o027
w027
*el4)
*el4])
*el041]
=o04]
2023
024
0024
+025
023
030
+018
o057
»e 057
»eygbt
o586

VEHJCLE ATTITUGE ERROR

PiTCH
(DEG)

e03]
«029
«Q19
0023
0023
e023
0015
0006
v013
0026
*0i5
1:1%4
019
«038
=014
=004
we |45
*el27
~e )27
~e} 25
-e 125

YAW
$DEG)

0685
web95
o704
weljl2
we?222
1722
we709

®e735%

we749
we745
wy787
we758
763
w766
€808
®e765
ve760
®e772
0e773
w773
40773

ROLL
(DEG)

o9}
o049
0208
o471
o737
2744
944
0531}
vj22
*s306
=e652
“eH4l4
we}73
0078
0307
0593
o744
0848
o8l
Y12
0834



FIGURE 1E
APOLLO/SOYUZ TEST PROJECT
TYPICAL LAUNCH WINDOW CLOSING
INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND HISTORIES

el gmj//g
A
Y

.. | VAR

t

N

INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND®=:DEG.
\\‘

.
[] 180. 200, 300, 400. 300, 400,

FLIGHT TIME##SECONDS

TINE o¥8, CWIZ S, TR
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APPENDIX F
TRAJECTORY LISTING FOR A

TYPICAL LAUNCH WINDOW CLOSING
 ENGLISH UNITS
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TABLE 1F

APQOLLO SOYUZ TEST PROJECT
S-IB STAGE END CONDITIONS OF FLIGHT .
TYPICAL LAUNCH WINDOW CLOSING

Flight Time¢ OECO + 1.379 seconds 143.00 (sec)
Radius: 21102664, (ft)
Altitude: 193430. (ft)
Space Fixed Velocity: 7480,05 (ft/s)
Space Fixed Path Angle: 65.826 (deg)
Space Fixed Flight Azimuth: 45,558 (deg)
Earth Fixed Flight Azimuth: 36.423 (deg)
Geocentric Declination: ' 28.955 (deg)
Geodetic Latitude: : 29,118 (deg)
Longitude: (Pos. East) -80.207 (deg)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

Xs = 21099423, (£t)

s = 209830. (£t) .
Zs = 304538, (££) _
Xs = 2954.89  (ft/s) :

1s = 1084.80  (ft/s) R
Zs = 6785.50  (ft/s)

VEHICLE_ATTITUDE AND ATTITUDE RATE

Pitch Attitude Angle:  -63.756 (deg)

Yaw Attitude Angle: . =.0.060 ‘ (deg) i e

Roll Attitude Angle: © 0,005 - (deg) : ; i

Pitch Rate: - - 0,008 .- (deg/s) ’
 Yaw Rate:: ' 0.017 . (deg/s)

Roll Rate: : 0.004 - (deg/s)

'.:130, [




TABLE 2F

APOLLO SOYUZ TEST PROJECT
S-IVB STAGE END CONDITIONS OF FLIGHT :
TYPICAL T.AUNCH WINDOW CLOSING b

Flight Time: Guidance Cutoff Signal 590,64 ' (sec)

Radius: 21417936, (ft) y
Altitude: 521409, (ft) ,
Space Fixed Velocity: 25626.63 (ft/s) :
Space Fixed Flight Path Angle: 90,009 (deg)

Space Fixed Flight Azimuth: ' 54,355 (deg)

Earth Fixed Flight Azimuth: 52,738 (deg) ;
Geocentric Declination: 40,117 (deg) -
Geodetic Latitude: 40,306 (deg)

Longitude: (Pos. East) -67.027 (deg)

Inclination: 51,577 (deg)

Descending Node Argument: 154,192 (deg)

Inertial Range Angle: 17.650 (deg)

Weight: 67650, (1bs)

SPACE FIXED POSITION AND VELOCITY COMPONENTS

¥s = 20422595, (ft) 3
Ys = 976767 . (ft) S
zs = 6378990. (ft) :
s = - 7725.10  (ft/s) -
Ys = 3835.63  (ft/s) | ;
Zs = 24131.62  (ft/s) a
VEHICLE ATTITUDE ANGLES r.
‘Pitch Attitude Angle = ~-100,090 (deg) :
Yaw Attitude Angle = 14.613 (deg) ol
= 0.844 (deg) :

Roll Attjitude Angle

OSCULATING CONIC PARAMETERS

*Perigee Altitude — = 458366, 16 (£t) | B
*Apogee Altitude = 493011.83 - (£t) i
Eccentricity = ' .00080 (ft) i
- Semi-Major Axis = 21401410,.79 - (ft) ;
True Anomaly = 191,68 . (deg) i
Period = ,

87.39  (min)

~ *Referenced to Equatorial Radius (20925721.78 ft)
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TABLE 2F (CONTINUED)

APOLLO SOYUZ TEST PROJECT

S~-IVB STAGE END CONDITIONS OF FLIGHI

TYPICAL LAUNCH WINDOW CLOSING

Flight Time: Orbit Insertion

Radius:
Altitude:
Space Fixed Velocity:

600.64

21417930.
521884.
25650.78

Space Fixed Flight Path Angle:
Space Fixed Flight Azimuth:
Earth Fixed Flight Azimuth:
Geocentric Declination?

Geodetic Latitude:

Longitude: (Pos. East)

Inclination:

Descending Node Argument:

Inertial Range Angle:
Weight'

90.000
54.836
53.249
40,514
40.704
-66.335
51.574
154,186
18.337

67486,

SPACE FIXED POSITION AND VELOCITY COMPONENTS
Xs = 20343843, (ft)
Ys = - 1015114, (ft)
Zs = 6620071. . (ft)
Xs = - 8021.17  (ft/s)
Ys = 3827.78 (ft/s)
Zs = 24061.83  (ft/s)

- Pitch Attitude Angle
Yaw Attitude Angle
Roll Attitude Angle

*Perigee Altitude
*Apogee Altitude -

VEHICLE ATTITUDE ANGLES

non o

OSCULATING. CONIC PARAMETERS

-100.091
14.614
0.267

Eccentricity

© .Semi-Major Axis

~True Anomaly
~Period =

= 491830,72 (Et)
& 542880,59 (ft)
=, ~.00118
, - 21443110.27 (£t)
y = 359,59 (deg)

(sec)
(ft)
(ft)
(ft/s)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(deg)
(lbs)

(deg)
~(deg)
(deg)~

- 87.64  (min)

.*Refgrenced to E§uatdria1{R£d;u§ (20925721.78 ft)"],' o
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FLIGHT TIME
(SEC)

-17.20
0.00
0.20
59.63
74.35
132,00

135,62

138.62
141,62

142,72
142,92
143,00
144,32
147.72
150,72
154,92
166.48
166.62
171.75
469,72
390.64
'590.84

- 600.64

TABLE 3F

APOLLO SOYUZ TEST PROJECT
SEQUENCE OF EVENIS
TYPICAL LAUNCH WINDOW CLOSING

PROGRAM TIME

(SEC)

oo,

(131:56)1
(0.00),

(3.00),
(0.00)3

(1.10),
(1.30)3

(2.70)3

s,

(30.00)
(328.10),

(O.OO)4

Guidance Reference Release (GRR)

First Motion

Lift-off Signal; Initiate Time Base One
Mach One

Maximum Dynamic Pressure

Tilt Arrest

Level Sensor Activation; Initiate Time
Base Two

Inboard Engine Cutoff (IECO)

Outboard Engine Cutoff (OECO); Initiate
Time Base Three

Ignite Ullage Rockets

Separation Signal

S-IB/S-IVB Physical Separation

S=IVB J-2 Engine Start Command

90 Percent J=2 Thrust Level
Termination of Ullage Burn

Jettison Ullage Rockets

Dynamic Pressure = 1 PSF

LES Jettison

IGM Initiation

EMR Shift Command

Guidance Cutoff Signal (GCS)

Inertial Attitude Freeze; Initiate

Time Base Four

Orbit Insertion (OI)
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el

2)

3)

4)

FLIGHT MASS
TIME IR

L (SEC) (L8)
=17020 1311032 o
. eQ0 1296854+
10U 1234179
20080 11711284
3000 1107765
40+00 1044310
S0ud 980797
5963 919619
60+00 917296
7000 853472,
74235 B25708.
80400 7896100
90400 725982
10000 6626220
11040 599406
120000 536416
13060 473755,
13200 4612920
13562 438723
(138462 420125
140900 414938
19162 408807
142072 47413
14292 47189,
40713u

143400

Guidance Reference Release
First Motion

"Mach One

Maximum Dynamic Pressure

Tilt Arrest

LSA, Initiate Time Base Two
IECO

QECO, Initiate Time Base Three
Ignite Ullage Rockets
Separation Signal

S-IB/S-IVB Physical Separation

THARUST
(TOTAL)
(LB)

Ue
1603375

1651115

1676514,
169980G
1726629,
1758276
1785944,
1786844,
1816958,
1828556,

1846527, .

1853499,
1857286,
1854530
1846825,
1834856,
1831562
1824657
1816162
928067
8G3133,.
58544,
57475
54594,

: 1ABLE 47

APOLLO SOYuzZ TE&ST PROJECT

TYPJCAL LAUNCH mINDOW CLOSInG
S«18 STAGE FLIGHT DATA

DRAG LUNGITUDINAL DYNAMIC AsHels MACH
ACCELERATION PRESSURE NQ»

(LB) (FT/SEC2) (Lu/FT2) (LB=FT/FT2=rAUL)
. Qe QU0 Ge Ue «00
59 Ive847 Ue Ue w0
25684 430044 11l 1601 u?
9892« 450852 Sl 33uy07. 2V
21325 48e812 137 211965 033
34987, 520185 LTUe Bgbéuiue ¢51
5441 55956 4360 2376736, 073
148615 57342 SS9 5498964, 100
152491 57¢382 595 5646415 Pepl
1483320 620954 684 10671203 1437
1294260 660249 697 13970290 1e57
108469 700591 673 17563221 l1.86
7D698% 79011 507 25225423 2+40
38985, 884289 319 31714667 2:95
19693 980495 179 36932419 356
5439 1109458 9L 4029 1udls 4423
=1120 124+701 45, 42373057 Seu?
=1765 127885 39 42679887« S5e21
=3172. 134583 3. 43165307, Sebdd
=495 139¢464 25 43516191 &S
4863 72+34]| 220 43650983 6el8
«543%e 63eb(}b 19 43831 08us 432
4662 4755 17 43932v02. 6937
=457 ) 4¢903 16 439446825 6037
“4537 40673 16¢ 43951966 6930

PITCH ANGLE
OF ATTACK
{DEG)

N/A
N/A
«le764
-1edl7
=eb68
=e091
0163
0296
298

« 152
066
o} 40
~ed51
-e503
~]1+280
-2¢077
=3.055
w3.s261
«2¢545
~]e634
~1+290
=y8(0b
=e5]15
~esba7
o449



A

FLIGHT
TIME
(SEC)

®17e2g0
00
1000
2000
3000

T 40000

$0+00

59063
460000

70+00
74435
80¢00
0G0

C 100000

11000
120000
13000
13200
135062
138062
140900
14162
142072
142+92
143¢00

eweve SPACE FIXED ewvew

RADJUS
(FT)

20910035
20910034
20910497,
20912059,
2091“984.
20919535,
20925979,

20934189,

20934541
20945242,
20950599,
20958261,
20973854,
20992118,
21013154
21037033
21063779
2106947}
21080079
2‘0‘9]60.
21093403
21098427,
21101820
21102434,
21102664

CMELOCITY
(FT/9)

134044
1340494
1343¢56
1364048
1423016
183157
1700061

1922046
1931067
2221077
23746448
263592
3u93.88
3098037

4422460
527721

428(0+05S
6500039
67918410
7282458
738306
74974483
7482427
7480067
7480905

TABLE SF

APOLLO SOYUZ TEST PROVECT

TYPICAL LAUNCH WINDOW CLOSING
Se18 STAGE FLIGHT DATA

PATH ANGLE
{DEG)

Fuslp0
904000
85,8583
8Qe725
74,958
69.138
63,933
6Qei70
60065
57.897
57280
56786
566844
87944
59.495
614338
63345
63759
40492
65021
654267
654557
65771
6581
654826

ee= SPACE FIAED PUSITION AND VELOCITY VECTOR COMPUNENTS wee

A
(FT)

20907952
20909939
20910383,
20911917
20914806
209193120
269257010
2933847,
20934195
20944813,
20950128,
20957727
20973180
20991253
21012021
21035511
2106146890
21067238,
219775574
21086367
21090476
21095333
210786059
210992yl
210994230

Y
(FT)

34769«
£3383¢
64200 ¢
75Giie
85820
96643
107519
118ys58+
118459
129463
134272
140542«
1516370
1626880
173713
1847150

195679

197864
201817
205u8ge
206574
2u8338¢
209532
209749
20983g¢.

4
(FT)

*476gde
*33999%
*26084
=181329
“«989]¢
*990
9013
20222y
206850
34624
41581
51622
72709
991220
132997«
172938¢
2231230
234427
256087
2752p3
284302y
2952140
302672
304029
3345238

DX
(FT/5)

«00
~]e48
4484

21674

36543)

S40+45

741122

94849}

956449
1171042
127%¢17
141537
1675091
194051
2212490
2484455
2748473
2800wyu7
2893.88
2979461
298%.01!
2988.4g7
2962499
289574}
2954489

oY
(FY/5)

1082+¢46
1uB8le?8
10814237
108097
108102
1084941
109097
1996032
1096+50
110474
110753
111046
1107027
110355
110l+50
1098+70
169329
1091086
168909
1086+70L
1085489
1p85e2i
1084488
1084982
1084+80

bz
(FT/5)

7906
791026
79171
[ EYRA]
850048
936985
1073523
1262434
1270049
1530087
167258
1885032
235317
2948065
366703}
492425
5539469
5763090
618865
6555¢68
6863406
6765¢}2
678440
878542}
6785050



9€T

FLIGNHT
TIME
(SEC)

.'!7.20
(Y "T]
10000

2000
30wl

4000
50+00
59963
8000
70¢u0
74045
-1 R Y 1Y)
9000
1ugelo

L10vuu

12010
13000
132200
135062
138462
14000
141e62
142072
142292
143600

TABLE & F

APOLLO SOYUZ TEST PROJECT

TYPICAL LAUNCH wINDOW CLOSING

Se1B8 STAWE FLIGHT DATA

csene E‘RIH FIXED =wwe==

POSITION

(FT)

2954
295,
758,
2320,
5257,
9886
16591,
25418,
25803+
378415
44097,
53321}
73132
98242,
129759,
168898
217023,
227859,
248620,
266949,
275678,
286137
293277,
294575
295061«

VELOCITY

(FT/5)

o

« Q0
9717
22425
373.88
564434
‘797084
1064427
[y7q.59
139023
155404

1793450

2294.84
290“:32
363107
4485443
5486471}
5766663
4123464
6488402
6587470
6678424
6684022
6682.32
6681459

PATH AN
(DEG)

N/A
N/A
*400
30153
B8e94y
14745
26508
260332
260242
310862
340249
37261
420497

4Te 488

51811
550645
59104
59758
650889
61706
620037
629410
620653
620697
62713

- EARTH FlXel POSITION

GLE A
(FT)

£95
295
758
232y
S¢45e
9799«
16247«
249464
24816+
35528
4utye
48559
64164
82430
1034449
1274500
153028,
159469
1697600
178935
183124
188L7ue
191410
172ul e
19244%ue

Y
{FT)

-0
-0
~2
iU
=220
=d2

£5»
144
129
291
oY
S42e
767
F6Pe

1153,

1332

1479

ASJUO

1503

16240

164920

1664

16790

168

1682

74
(FT)

-ﬁ'

Ue

Qe

3l

EL LY
13uBe
3361
6897
7068,
13u25.
165U6 e
22020
3505u'
53439
78329,
L11US ]
153u8(@
162749
1814490
196095
206064
L1564
222195
223388+
223835

AND VELOCJTY VECTUR CUNPONENTS ====

Dx
(FT/8)

*oul

= U0

617
219+95
36947
545473
74785
957418
964463
1181093
1285082
142047}
169¢¢%1
19620¢0
22974
2520001
2793ebd
2847415
2945410
Judted7
J045e22
IU45475
Ju2ledn
3plbees)
JVidend

DY
(FT/S)
s Uy
»s0U
.49
L XA X
=19}17
1077
7473
1245
12v61
20027
22983
25¢53
2220
18994
I8epd
17047
15062
15910
14915
1337
13¢23
1333
13045
13047
13048

Dg
(FT/51

~+00

* 00

-e (U5
1154
57e¢24
149254
277+86
465010
473¢}19
731068
E72¢46
IOCRYY T
1549415
214175
28577
xFRYITE-¥
4722e20
494562
536891
5734465
S841+6U
5943024
5962037
5963e}7
5963044



LeT

O FLIGHT

TIME

(SEC?
§l7.20

'1000
1000
20400
30«00
40400
- 5000

8963
" 60900

70+00
7#035
80400
90000
10000
110000
120000
13000
132+60
135062
138¢62
14000
14162

142472 -

14292
14300

CALTITUDE

(F7)
Qe

295,
7584
2321} ¢

5246
9799,
16248«
24466
24818,
35632.
40897
48572
64194
82499,
103592,
127544
154386,
160100
1706750
179868,
184130
189175,
192583,
193199,
193430

RANGE

(NM)

2000
2000
«00}
006
'G5°9
0219
'559
10143
10171
‘20154
20727
30634
Se781
8e792
120867
180214
25¢068
260642
290684
J2e392
330687
350243
360308
36501
36574

TYPICAL LAUNCH wINDOW CLOSING

RELATIVE
VELOCITY
(FT/8)
V0
3.9]
97428
220422
372.89
S60e¢27
787.92
1044.87
1054482
1355485
1512499
1783419
2280477
2886462
3581434
44}5.88
54214%0
5645406
636545¢g
6427.88
6522080
6623¢46
6633450
663197
663143

TABLE ®F
APOLLO SOYUZ TEST PROJECT

S»1B STAGE FLIGHT DATA
VELOCITY VECTOR AZ|MUTH

SPACE FJXED
(DEG)

90,000

9G.0G0
894978
894552
88,001
85¢308
810651
77159
76¢981
72001
690697
660687
612400
B4e745
582:782
490963
470539
47e1}6
460396
454850
454735
480576
454558
454558
450558

EARTH FIXkD
{DEG)

N/A®

N/A
39320
290844
340383
36¢489
374478
370482
374478
37+584
37514
370384
36+890
3694610
Jbe5y0
360446
36e412
J604y7
3604y2
360402
Jbe4ud
JbedlH
Jbeq21
360422
360423

LONGITUDE
(POS,. EAST)
(DEG)

~80eb2]
C=80e62]
=8geb21]
=8Q0eb21
=80¢620
“8Geb}9
»80¢6]5
800608
“80e608
*80¢596
*8(Ge5%y
.800579
*8G;e555
*80¢520
230474
=8GeH]4
80337
*8pe3})9
80285
~dge254
=8Q0¢240
*80¢222
=80¢210
=8Ge208
800257

GEOCENTRIC
DECLINATION
(DEG)

284446
28466
28e466
28eH66
eB8e4é7
284489
28473
28+48])
280481}
28e494
28¢502
28514
28e542
2680583
284637
280769
284801
28+822
280862
284899
284916
284937
280951
280954
28+955

GEODETIC
LATITUDE
(DEG}

284627
284627
284627
280627
28¢628
28630
¢8¢635
284643
28643
280656
284664
284676
28704
28745
284799
28087}
284963
28984
29025
29062
29479
29+1Q0
29«14
29447
29+}}8



TABLE @F
APOLLO S0YuZ TEST PROVECT
TYPICAL LAUNCH wINDUW CLOSIwNG
‘ o - o S=18 STAGE FLIGHT DATA
CFLIGHT: . VEMICWE ATTITUDE aNGLE VEHICLE ATTITUDE RATE VEHICLE ATTITUDE ERKQR

TIME . C PITCH : YAW ROLL riicH YAN ROLL PiTCH YAwW KULL

{SEC) LU(DEGY (DEG) (DEG) (VEG/S) (D&G/S) {DEG/S) (VEG) ¢{DEG) {VEG)

~17¢206 Y 11T +0U0 - - =53e856 ~euu2 wuud sup2: *00LU 0uL +0UO

Ou - " wa037 2051 *53e822 =2 U02 wud e0Ge “e037 (51 034

10000 ~eD24 o U04 «53¢856. =el0L voul *Uuuy =+Gli =vp22 w00

22400 =3e512 U4 ~450289 o 40l =e0UD 1ougH4 0227 232 -e933

3ue00 . =74728 032 ©354285 =439 0u7 1edgu 288 1242 ~e929
46000 12377 38 -25¢285 o497 e GUY 120GY s HuUL 0225 o928

SU«00 wl7.8)2 =202 =|5¢288 =e585 eyg32 *999 TN o8y -e923

. 5963 23265 - web73 50662 w557 ~eQl lougGou *342 e bh4d vs94]

; 60el0 “23+470 “eb79 *50294 ~ebb | -e{j18 1euyb v344 webhU AR A ¥
i Jde00 290229 ~e870 =oy0é ~e5% =s051 LX) v 369 o870 =« 009
o0 74435 L w3l e840 =,883 001 *e59b y3U “0G1i 2456 o883 =s 003
30!03 *35 444 . 690 =e02 -eb71 2037 *sdigl «55(0 - 490 =4 U5

. 9046 =42.558 - l0% w02 »,762 sg48 sUG3 648 ws 104 201
100400 47927 =006 s Jo9 o501 LYY wUpl e440 esUs «JG9

11De 00 «52.813 =e027 T eyl?7 . o494 YT [X¥]¢]7) ELE} =027 w017
12G«00 *574562 * ;58 eGl4 : o468 oL UOu 447 -eyss Uil
130030 52348 “e159 vull . : 469 “ouid *euQu 4ua -v160 w09
132400 634287 s 165 [Xi1s2 4 LXRRAY o gud =2 QU o425 ®e]06 «Uus8
135¢62 634819 “e170 Q07 subSt =egul -3 = liu? =-e170 Yo7
13862 «63.792 ~elb9 s 00% eul2 eGu2 =slju ~e380 we ] 69 0005
14800 634789 ~ol24 2004 sulé6 255 sl =s076 ~ol24 o U0Y
1491+62 63761 (73 *g303 sulS uLY LETTIV ) =+049 wey7d 0003
1492472 n63.754 b4 T oego4 syt sLlY w03 ~e042 ®oub4 L)
142492 w83e75S *,061 2304 =suli? : wQlé sUGY e (043 -2Ub} Juy

14300 634756 *.060 *+00s =2 GY sul? 2UGY s G43 “eQbU e UUS



TABLE 9F
APOLLO SOYWZ TEST PROVECT -
TYPICAL LAUNCH WINDOW CLOSINnG
b SR . : : Se48 STAGE FLIGHT DATA
CFLIGHT MASS THRUST  ORAG  LONGITUDINAL. ~DYNAMIC CENTRAL PITCH ATT, PITCH ANGLE

TIME - T C- (TOTAL) ACCELERATION PRESSURE RANGE ANGLE COMMAND OF ATTACK
(SEC) (.81 ' Ses) {(e) (FT/52) - (LB/FT2) {DEG) (DEG) (VEG)
1) 1943000 306011 . . 9009, 753 «8608 1ée 1e069 “ble7]2 o448
"2) 144632 306011 8984, 649 877 14 1¢092 630712 sy ibQ
3) 0 147472 305346 18G766+ 4660 190000 % 1152 “63e7)2 0282
&) 480472 303902 194877¢ 331+ 204599 o le206 63712 1e316
5) 15492 301658, 229119 203 24417 Yo le282 -530712 24582
, 160400 298800 229156 118 244664 2 10376 ~63e712 34615
6) i . 166048 288361] ¢ 229246« 59 254573 le le498 630742 54019
7) 166062 288014, 229241 584 2544603 be 1591 630712 54051
: 17000 284)56. 229605 410 254994 I 1565 “63¢7i2 54771
8) 171675 2832085 - 230695, 34 264205 is 14599 w630712 60432
180400 278736. 230031 25+ 264551 Ue 761 v554888 149552
‘ 19000 273316, 230062 8¢ 27082 Qe §e963 ®56s481 16e792
S 20000 267901l . 230078, 3 274631 Ue 24170 ®57¢543 174490
“ 210+00 262494, 229580, ie. 284139 Ue 24384 580445 18el81
L 7722000 257089 229406, fe 284709 Ue FXYL] 594483 18723
. 230.00 251697, 228951 Oe 29.260 Ue 24830 600371 194395
240400 246304, 228852 g 294894 Us 3062 “616479 19772
250.00 245921 . 228527+« ge 30519 Je 34351 «624383 204208
260400 235538 228521 o 31215 Qe 3¢547 ~534415 200507
270400 230141 228832 o . 31.971 Ue 3,800 v640668 200474
280400 224747 228984, Qe 32,780 Ue 40060 650673 20069}
2%0+00 219347, 228794, g 33.55Y Ve 40328 w660802 201698
30000 7239500 228554 0 34.370 Je 4e604 ©471896 20708
310400 208563+ 228488, o - 35,278 Ve 44888 «58e859 204872
320400 203175, 228522 0 364187 Go Se180 w9967 204825
33000 197790« 228707 [T 37203 Ue 5480 «7190U5 20e745
340400 192388, i 229070 g 384308 Ve 579y «720332 200343
350400 186990, 228736, Qe 39,357 Qe 64109 734408 20901}5
360400 181598, 228554, ae G493 de 64438 ~740416 19e8u4
370400 176208, 2208307, g 41,686 Ge be776 «75¢50} 19564
38000 170808, 229072, Qe 4341498 Yo 70125 764690 190256
3%5+00 165411 227948, oe 44,338 Ue 74485 «77e835 184894
400400 160026 227916, ae 45,823 Ue 74856 784837 188546
410+00 1549641 . 227853, o 47 4405 Ue 84238 800007 §7+9494
420000 149258, 227799 Qe 49109 Je Beb3) w8lel74 170387
1) S=IB/S-IVB Physical Separation 5) Jettison Ullage Rockets
2) S=IVB Start Command 6) Dynamic Pressure = 1 PSF
-3) 1 J-2 90 Percent Thrust 7) LES Jettison

4) Termination of Ullage Burn ] 8) IGM Initiation



TABLE 9 F (Continued)
APOLLO SOYUZ TEST PROJECT
TYPICAL LAUNCH WINDOW CLOSING
R . . : : ) - Sw4B STAGE FLIGHT DATA
CFLIGHT MASS “ih o THRUSTY DRAG LONGITUDNAL DYNAMIC CENTRAL PITCn ATT. PITCH ANGLE

CTAME v ) S ATOTAL) ACCELERATION PKESSURE RANGE ANGLE COMMAND OF ATTACK
(5€C) (LB) {L8) (Ls) (FT/52) {LB/FT2) (DEG) {DEG) (VEG)
L 430 e00° 143871, 228525 O Sleluy % Ue o040 ~520339 169874
44000 138469 228734, oe 53.146 Us 9e46( “83e595 16¢240
450003 133079, 227862« oy 55,089 e Feb9Y -84¢71u 10723
465400 127693, - 227808, hY) §7.39Y U 10342 8587 Ibels2
: 47000 1224GS 227670, o 594842 Ue i10e8uS 87,058 19¢533
9) 47025 122281, 255195, ge " 53.98Y% Ue ige817 ~874087 19e517
< 48ye0U 117759« 193111 LRE 524761 Ue 114283 =88¢249 13¢958
o~ 490000 113230 193080 O 544864 Ue 116774 -59¢343 13¢366
5 500+00 1uB7ale 193051 us 57.137 e 12280 “500427 12e789
51000 104173, 193012, ge 594611 ) Us 12¢80] 9157} 120137
520G+00 99646, £ o 624300 e 134337 ~920778 Lie388
530406 95119, 192926+ O 65,256 Ge 1389 «93¢975 1Ge742
5405+00 90593, 192877, [X) 68,49Y Ue 1%¢461} *95e211 1uel%)
55000 86052, 1937587 g 72,443 ) Ge 15050 =96e577 9e¢220
56000 81512« 193038, Ge 76193 e 15657 *97e8]6 80451
57G+00 7698%. 192939, Ge 8Ue633 e 16¢286 =lu0e235 be57]
580000 72459, 192801 Ge 85,6us Ve 164935 =jube0b2 7ell0
S 59000 67938, 192597 ) 91e208 : e 176607 999964 74685
10) 59064 67650 192577 Ge 91¢587 . ve 174651 ~99e¢964 72745
el 60U 00 67489, Qe Qe X 1% Ue 184293 “99e964 60269
ALY 6GDe6Y 67486, O i =300 e 186337 *1u0e091! 8e30U9
9) % .EMR Shift
10) . . ‘Guidance Cutoff Signal
1l) Orbit Insertion



TABLE 10F
APOLLO SOYUZ TEST PROJECT
TYPICAL LAUNCH WINDOW CLOSIivG
o S : S4B STAGE FLIGHT DATA
FLIGHT ecsee SPACE FIXED s=mws

we» SPACE FIXED POSITiON AND VELUCITY VECTOR COMPUNENTS wws

TiME RADIUS VELOCITY PATH ANGLE X v - bx oY oz
(SEC) - (FT)- = (FT/S) (DEG) (FT) (FT) (FT) (FT/S) ¢F7/5) (FT/7S)
1493900 21102685, 7498902 65,827 21099444 2u9834 304584 2954478 108480 67855}
TLH44e32 0 21106706 7464409 660094 21103320 211267 3135489 29| 3¢50 1uBYe46 6785.88
14772 21116826, 7437478 664781 21113049 214952 336628 2813443 1U84+ 32 679925
150072 21125531« 796508 674361 211213860 2182Q7 357103 2745437 1085432 48519}
154492 21137433+ 75163 680143 21132733 222765 386066 2658455 1084435 69400 )6
L60%UO 21151395, 757479 69,068 211459620 228461« 421561 » 255465 108178 7048437
166948 211685624 7662462 706219 21162087 235261 467686 2423418 1078454 7188092
166962 211689384 7664e70 709244 . 21162438 235417« 468728 2420428 1078¢46 7192014
470000 21177585, 7714470 70827 21174493 239US4e 4931280 23534} 2 1076448 7267477
174075 21181993 7741943 Tiel24 2117458 240937 505881 2318452 1075+ 42 73079+38
18000 21202104« 7869477 724423 21193051 249778 566934 2164060 1066027 7490072
‘190v00 21225224, 8u29+05 734742 21213888 260383 6429pur 2002964 1055416 7703036
- 200200 21247067 84y0v22 75010 21233102 270888, 721023 1640902 1096030 7922032
P 21000 212676580 8382¢7) 764226 21250685 281317 801366 1676445 1640017 814723
, 220400 212846994, 857607} 774384 212606320 291702 883988, 1512¢80 1037+4§ 8378429
23000 21305123 8781452 768.487 21280934 302u75¢ 968951 1347:s75 103777 8615920
249900 213220600 8v974¢65 79+530 2312935686 312467 10563140 1182e45 1G41e18 8858463
25000 21337628 9224e7g 85522 21304577 322708 11461450 101547 1047 048 7108060
26000 2135245] . 9462084 814564 21313894 3334260 1238509 847063 105672 936537
27000 21365955, 971347 8243238 21321527 344y51e 1333482 678419 1g68.88 9630063
280000 21378360 9975457 834171 213274520 354813 1431147 506¢45 1G83+95 7903056
290900 21389690 . 10249e7p 83.951 2133165} 36574y 1531582+ 332093 11g2+07 10184484
300400 213999724 1053585 844682 213349104 376864, 1634872+ 15704 112328 10474962
310000 21409231 108335} 854364 21334784 348216, 174911014 *2)e27 1147+44 10772453
32000 21457498 11143945 854996 213336720 399828 1850353 =2(1 89 1175+3%4 1107745
330+u0 21424802 11465+58 846¢584 21330737 431733 1962720« «385456 12y6e43 14395041
34000 21431178 11802903 87.124 21325954 423969 20783g} *5720u0 1249724 11722+63
350000 21436653 12182014 874627 21319282+ 43657y 2197208 2763021 1279064 1206045
380000 21441258 1251555 884,087 21310678 449575 23193450 *958412 1322709 12408+59
370000 21445024« 12892492 884504 213001u8e 463y25. 2445417 ©{156074 1368460 12767478
380000 21448QUu2 13285066 88.880 2128753} 476961 2574942 *1359+52 1419049 13139047
390000 21450230 13694035 89.221 21272899 491429 2708254 ~§567.98 1474976 138241}
400¢00 214517450 1411778 894522 21256157¢  SpbH72e 2845463 ¢ *}78j+22 1534477 13920058
410000 21452603 1455833 89.786 21237258 522141 2986711 1999480 159994 1433129

420000 2]452553- 1501708 F0.015 21210140 538488, 3132141 ®2224+84 1670044 14757} 1}




) faoLt JOF (Continued)
. APOLLO. SOYuZ TEST PROJECT
TYPICAL LAUNCH #INDUW CLOSInG
’ S4B STAGE FLIGHT DATA

CFLLGAT  wewea SPACE FIXED we=ee we= SPACE FIAEU PUSITION AND VELUCITY VECTUR COMPONENTS ===

‘ TiMe RADIUS . - VeloCITY PATH ANGLE X v 2 DX by vz
; (SEC) (F1) (FT/S) (LEG) (FT) (FT) LFT) (FT/5) iF1/5) (FT/3)
RI0e 0 214952547+ . 1549527 FGs2u? - 21192739 555969 328198 =24560068 1746068 15199025

446000 21451746 15995475 F0e368 21166983 573443 3436192y ~2696.36 1829624 156600423

450000 21450510 1651609 0497 21138790 S92174 3595174 ~2943.94 1918407 16138+85

460200 214489u8. 17061003 90591 21108078 611828, 3759036 =320uriu? 2014%eu2 146636076

47000 - 214470160 17630921 90¢653 21074758 632479 39279830 ~3465073 2117448 17156403

- 470925 214946966 1764434 950655 21073891 633409 3932273 =3472452 2120408 17168486

48000 . 214448110 181367y G756 2103871¢e 654918 41017%6 -3745v62 2211022 17607 4]

— 490400 21442253  1B662454 900832 20999815 676725 4280189 ~4u35001 231leye 18073¢96

5 500900 2143942¢ 19210091 0876 25957979 7u03630 4463339 =433Je82 2491776 18558+87
. 510000 214364060 19783453 90891 20%1314uYe 7251080 4651434 4643022 2532.6b 19063042

- S26e00 21433300 20382450 Fue878 23865375 75190450 4844681 4964464 2656423 1958903}

R 530000 2143u]176. 2lulGelo Fue837 2u813763 778264 304933yl 5297085 2788497 2913846
i s 540200 21427201« 21668¢Y7 90768 20759328 8UbHST7 5247538 564974 29313} 2071309
RIS . BSQeOD 21424427 2236496 FGeb72 A ATTYAR R 836927 ¢ 5457670 “buyloed] 3Jp84422 2131847
S6Geu0 21421990 23079425 Fue553 2638624 868577 S674ylbe =6404eub 3247069 2195488

'570500 21423019 2387446 Fyedto 20572547 Fulv28s 5896881 6812075 3425428 2262348
980400 .+ 21418583, 240696042 0256 29504248 937135 61266080 7451082 361786 23326485

o ‘ 590Uy 21917944« 2596915 FueG26 20427811 974326 63463622 *769645] 3822417 2408486
! L b9Qeéd 21417936 25628083 F3eup9 2y422595 976767 637899 =7725¢}0 3835e03 24131062
o 6Qoeus 2141793} 256054ue 8y FueuGl 2034895y Lul2673. 66U4731e - =BLDCeSD 382869 24067089

6ppesY 2141793g+ 2565,¢78 FUeUpO 2p3H3B43. JulSii4y 662054710 “8y2lel7 362778 2436) 83




TABLE 11¥
APOLLO SOYUZ TEST PROVECT
‘ TYPICAL LAUNCH WINDOW CLOSING
: IR : Se4B STAGE FLIGHT DATA
FLIGHT emces EARTH FIXED =wewe we== EARTH FIXtD POSITION AND VELOCITY VECTOR COMPONENTS wma-

TIME POSITION VELOCITY PATH ANGLE X Y F4 0x oy Dz

(SEC) CAFTY L UFT2S) {DEG) (FT) ‘ (FT) (FT) (FT1/5) {FTsS) (FT/S)
S . ) 14300 295108 6681455 . 620714 192261 1683 223878, 3013932 1348 596346
o i 144032 303667, [ 6663460 634005 196215 17upe 231756, 2972476 13067 5963473
B il 14772 325614 " 6632421 63740 206148 1747 2520400 28749460 14074 5976484
. 15Qe72 344983, 6651022 640419 214672 17960 270u48 280845} 17929 4029415
154492 372240 6696428 65319 226291 18720 295553 2724455 18031 6116992
160000 4565440« 675517 660384 239863 1965 326870, 2624016 18246 62240640
166048 448266 5836499 67710 256454 . 2084 367654, 2497 .28 18945 6364456
166062 4492304 6838495 . &7e739 2568160 20874 368577, 2494049 18445 6367476
170000 471750+ 6886407 680411 2651259 2149 3906194, 2429478 18436 64434}2
17175 483484 691138 680754 269348, 2181 40504 2396445 18929 6482458
180%00 539386 “7034443 709255 288486 2321 455750+ 2248,62 13196 66650234
- 190000 608473 718904 710779 310201 24320 523458« 209437 BeB2 887726
‘200000 679099 735593 730241 330348 2506 . 593317 1939439 6046 7095067
w7 210000 751361« 7534445 744639 348986 2571« 665392 1783497 7435 7320¢20
5. 22000 825360+ 7724468 75¢945 3660500 26650 739742, 1628462 12015 755103
. 230400 961196 7925.91 77%224 381557, 28260 816432 1472064 20062 7787087
290400 9789754 8138465 780411 395504 3089 895522 1316459 32470 803} +38
250°00 1058806+« 8382.47 790534 407884 3471 977082 115%e¢27 48927 82859
260000 11406775, 8597.54 8G+589 418689 4066 061177 100150 6736 8538474
" 270%00 1225062 8845422 814581 427913 4849 1147887 8542060 90+00 8804454
280000 1311725 9104448 82¢51¢% 435536, © 5877, 1237294 6886 11602y 076417
290200 1400903 9375485 81385 441547 7185 1329479 51984 1461} 9360429
- 300°00 1492719 9659429 84197 445928 8811 1424529 355496 17980 965106
310000 1587294, 995430 840953 44866U 10793 1522527+ 19019 217433 995031
32000 1684749, 1026146] 859652 449727 13174 1623562 22469 258094 10258432
33000 17685252. 10581443 860298 449107 15984 1727724 .147427 304067 10575¢72
340900 18688818« 10914496 86+890 446777 19280 1835116 ©319¢35 354094 1090445}
350900 1995709 11262445 870439 4427060 23099 1945850 *495453 469904 1124408
. 36000 2106023 11623.20 87¢940 436858 27489, 20600323, “674473 469922 1159411
370400 2219900« 11997.89 880393 429203« 32499 2177771 w856490 533475 11955034
380400 2337488 12387.92 884799 419709 38161 2299182¢ ~1042¢44 603958 1232922
390¢00 2458952 12793486 890166 408338 44588 2424400 »1232084 678479 12716022
400400 258444 13214048 894489 395041 51776 2553546 1427019 7589473 13115439
4310000 2714121 13652421 89774 3797814 59803 2686753 1625094 846987 1352856

420200 2848169, 14148406 90e015 362505 68735 2824169 “1830¢}9 940e48 13957420



TABLE 1lF (Continued)
APQOLLO SOYUZ T&SYT PROJECT
~TYPICAL LAUNCH wINDOw CLOSING
Se4B STAGE FLIGHT DATA

FLIGHT B eweee EARTH FIXED =wee= m~wme EARTH FIXED POSIT{ON AND VELOCITY VECTOR CUMPUNENTS m=ee
TIME . . POSITION VELUCITY PATH ANGLE X Y 2 DX Ly Dz

{SEC) (FT) tFT/5) (DEG) (FT) (FT) - (FT) (FT/51) (FT/S) (F1/5)

430900 2986773, 14583432 909222 343158 78636 2965952, =2040ue 20 164101 14402033

44000 3130144« 1 1508579 900391 321681 89508( 3112282 ‘2256441 1149013 14866466

- 450000 3276497, 1559891 950526 298uiude 1616494 3263343 »248ye36 1264287 1534841
460200 3432048 16139.91 ¥00625 272952 114%ube 3419318 -2711v13 1389vj0 15849483

47000 3591G35. 16743593 Fp*68¢9 243754 1294560 3580414 *2950s 94 1522934 16372478

RS 47025 ©. 3595082 1671998 . ?006%1 243916 129837 3584508, =2956416 152570 16385470
S 480w 3755277 17209463 900797, 212992 1452920 3746416 3203097 1645099 16828445
e " 490v00 392452) . 17732465 . 908786 179648 162401 3917042 =3466423 1777014 1729954
e S500+00 4598983« 18278417 90921 143691 185863 4092471 “3736463 1916964 1778920
R s1pevo 4278894. 18847487 959935 104885 200767 4272894, “4uioe25 2065495 18298074
S 520800 4464502 19443486 90092¢ 63481 222216 445852y« ~4306¢59 2425961} 18829486
530000 4656077 20068442 90876 - 18715¢ 245317 4649572 4608072 23963} 19384450

540000 4853910 207249423 9g¢B803 - =28937. . 270181 4846299 4924403 257858 19964493

- 550900 5058333 21417411 9ge702 «798]150 296933 5U48980. *5254¢59 2773064 2057642
56006 5269720 22149830 950577 =13449G0 325698 5257936 ~560328 2981062 21219634

570009 5488443 22919485 FGeH27 ~}91938 3566224 5473481 *5971e31 3243633 21894.80
580900 5214917 23739400 939266 253629 389888, 5695958 ¢ 6367024 344898 2260758

590000 5949638 246084556 900027 =3192930 425650+ 59257%6 ~67664}13 3705+9]) 23368408

590064 5964893 24665484 90009 ~323615 428018 59407y 679170 372248 23418031
6000005 6189390 24689461 9092001 «“388427 463001 6159813 =7u49 e85 3745478 23363434

600064 6204672 24689.57 9G*o01l ~392927. 4654ube 61747U3 *7ub7e16 3746488 2335789



SHY1

CFLIGHTY

TINE
(SEC)

l“3t0°

f144¢32 7

147672

150¢72

15492
16000

166448

166+62
17000
17175
180400

19000
200000

21000
22000

-230400
24000

25000

260400
270000

280000

1290400

300000
310+00
320060

‘3304900

34000
350400
36000
370400
380400

39000

400400
41000
420000

ALTITUDE

(FT)
193452,
197491
207457,
216403+
228362
242395
259654,
260032
268728,
273162,
293395,
316669,
338670,
389417
378930
397234,
41435] .
430305,
445119
458821 «
471429
482%7a.
493468,
502950
S11448,
518990,
525610.
531337,
536199,
540236+
543490
546002,
547811
54897,
549531

- 'RANGE

(NM)

360581
37860
419151

440571

480203
83272
§9+865
. 600015

1 63e¢506

65¢332
744083
8499

960229

1078¢9
119743
132¢041
144¢7)15
187778
171e24])
185119
199428
2140181
229395
24540385
2610269
2774961
2950183
3124954
33je294
350225
3692767
3894946
410¢785
4324309
4540546

RELATIVE
VELOCITY
(F7/5)

663141
6620071
6554449
6572.89
6617e20
6675425
6756405
6757 .99
680461
6827468
6951477
71050423
727137
7448489
7638408
7638024
8049 .88
8272.57
8506.48
8752498
F0L1e02
V28114
9563432
_9857.03
10163401
10481417
108136
11159468
1151897
11892417
12280067
12685.u5
13104405
1354014
13994031}

TABLE 127
APOLLO SOYUZ TEST PROJECY
TYPICAL LAUNCH WINDOW CLOSInG
Se48 STAGE FLIGHT DATA
VELOCITY VECTOR AZjHUTH

SPACE FIXED
(DEG)

454558
45¢567
45,578
454547
450465
4854396
450222
454219
450148
4541110
440916
444797
H44¢526
444375
444258
44171
44012
440077
440967
444078
44¢110
444103
444235
444326
440437
440565
44712
44,876
450058
450257
450474
454797
454959
46e2¢8
464515

EARTH FiXtD
(DEG)

360423
360432
Jbe462
36533
360535
36562
36599
3460600
36¢6)8
360627
360638
360456
36071
364775
3beB82
37+016
374175
379356
37558
37¢778
38+01)6
380271
380542
38¢828
3¢ 129
390444
39774
4001147
400474
400845
410230
410627
420038
420464
424903

LONGITUDE
(P05, EAST)
(DEG)

«803¢207
=8Qe¢ 192
=8gel55
=80el22
=80¢075
=380.018
“79¢943
*79.94}
«79+901
77,88}
7978}
®794656
*79.528
*79¢395
=79e257
“79115
784967
780814
~78¢656
784492
786321
“78¢ 143
774959
77767
®77¢568
770360
77144
“76+%18
760684
760439
»76s18)3
~75.917
©750638
=75¢348
~75+044

GEGCENTRIC
DECLINATION
({DEG)

28¢955
28972
290016
294058
29«1 10
29«}78
290266
290268
294315
29339
29+456
294602
29752
29907
30066
Jys 229
33?8
3057}
300749
30732
3lel2o
I3}
31e51)
3le715
3le?25
32+ 140
32¢361)
324568
32¢82)
334060
33306
33¢558
33817
34e082
340355

GEQDETIC
LATITUDE
({DEG)

29+]18
299135
29+180
294219
29274
29342
29e43]
290433
299480
29+504
29621
290768
299918
30eu73
300233
300397
30566
30740
3Q0e718
J3ie}02
J1e290
3le484
31683
3}e+888
J2.098
324314
324535
324783
324997
33237
KETRY k)
33e736
33+995
34026}
39534



o1

CFLIGHT
S TIME

{SEC)

430+00
440400
{ 450000

46000

470400

470025
4800 (G

490050

50000
51000
520000

530000
54000

550400

560000

570006
580400

89060

590¢64

60000
- 600064

ALTITUDE

(FT)

549545
49075+
548178«
546925
545393
545352
543556,
541378,
538935
536318+
5336418.
534931
528361}
526024
524033
522518«
521549
521383,
521409«
521854,
521884,

RANGE
(NH)

4774526
Syule28}
525¢848
5510260
277556
5784225
dp4e70gY
6324681
6bleSg7
6910225
72148785
753e5¢2
78469154
619¢883
B54975]
895818
Y280 155
V660837
9694350
luuded4l
luyBedb2

TYPICAL LAUWCH wINDOw CLOSInG

RELATIVE
VELOCITY
(FT/5)

14467483

14963453

1547982
16018476
1658306
1659706
17084492
17606006
181496694
18717434
1931128
19933472
20587435
21278wu0
22UL6 .89
22776445
23592475
29459.81
249516494
24539013
2“538.99

TABLt 327 (Continued)

APOLLO SOYUZ TESTY PROJECT

S=4B STAGE FLIGHT DATA
VELOCITY VECTOR aZjMUTH

SPACE F[XED
(DEG)

464820
47143
472485
47 0847
484234
48e249
48062
49013
4926434
49877
5013Q3
53833
510346
S1.883
524445
53s049
534665
540343
544355
54845
S4eBI6

EARTH FjXcv
(0eG)

430357
43827
44332
44813
4503431
450344
450831
460347
464881}
47435
48eyi0
48e6ubh
49224
49865
S0e528
51e222
510946
524690
520738
53¢217
930249

LONGITUDE
(PUS, EAST)
(DEG)

74726
=74.3Y3
=74+045
wn73¢68)
=73¢298
»73+288
“72+898
“72¢48}
»72¢045
*71e59¢
71114
700616
‘700095
=569+¢548
=68¢974
~68¢372
=570738
w6707}
=674027
=b6e¢380
660336

GEOCENTRIC
DECLINAT]IUN
(DEG)

34634
34921
350216
35518
350827
35835
360144
RYXRT-Y]
36799
370136
37+48g
3783
38190
38¢555
38928
39308
370696
U091
40117
Hyue489
Hyue51 4

GEOQUETIC
LATITUDE
{DEw)

J4e8]5
35|02
354397
354700
360010
3460u]8
360328
369652
360983
373214
370466
3Beu)8
380377
384743
370118
399497
39.885
40¢481
400306
400679
4G« 704



TABLE 13F
APOLLO SOYUZ TEST PROJECT
TYPICAL LAUNCH WINDOW CLOSING
W o S4B STAGE FLIGHT DATA
FLIGHT . VEHICLE ATTITUDE ANGLE VEHICLE ATTITUDE RATE VEHICLE ATT|TUDE ERROR

TINME PITCH YAW ROLL PITCH YANW ROLL PITCH YAW ROLL
{SEC) (DEG) - {DEG) {DEG) {VEG/S) (DEG/S) {DEG/S) (0EG) $DEG) (DE@)
143600 =63+756 =060 - $005 e GQB 017 (YL ] “e044 evg60 2005
1494432 w63s810 «Q4s Q18 o064 154 1S *eQVv8 1045 «0l8
147,72 644023 1214 o113 00Y 0308 066 w3l 1e2l4 ol
150472 wb3e727 948 403 v 144 ®s352 2030 =s0)2 *949 0403
15492 *63e436 *e307 2204 =07 =e1l0 s ly4 » 275 =y 307 2203
160000 . eb6).564 w,262 weldid ", ulé w022 »a()45 148 we 26} “edlY
166048 w63e628 ©e346 20354 e JGé o022 e 002 2086 we 345 wed56
166662 w63)+628 ye349 wed56 LX) o022 *o (01 «Q85 00349 *s4356
170.00 634653 =+ 406 we 47} =eGlu " 0u? =e0b6 2061 0s406 2472
17175 “43e671) vekl b 9§96 LTI R L X TTE 2059 0042 eyl b e 596
180400 560945 MEYAL] el « 960 ¢133 LXX LK =1e057 ~9633 w038
19000 *S56e447 *lel43 web0H s u7é ¢055 «gu2 Q37 we537 =e605
20000 “57 434 *s596 wa768 “sldi «054 o033 (RR Y] =e538 o768

- 210009 584388 o119 *9473 .u8? ‘ 072 €059 +063 w571 ~e473
— ‘220400 =59.437 «796 0044 “sU97 +064 *055 +045 =+570 1065
r 230400 ~60+308 o be X7 0630 »eu?l Q60 2056 2060 ©¢573 0632
240400 “b]1¢377 1e99} 513 wel34 e094 e (332 Q99 *s57} ¢517
250.00 ©62432]) 2533 0274 ws392 053 *sg23 o0b1l ®y576 e 277
260+00 *b3¢334 3046 0030 "el(8 ¢ 050 =s(325 « 080 579 *Q35
27000 LIXTYIY ) 3.523 w0254 wel? 048 o024 ¢053 w9585 wed51
28000 o557 4.004 wei76 s l1Q5 047 ve(23 2078 w0588 w470
290400 wb6e729 4e462 =715 “slll e Q45 ®e023 e 076 593 ws 709
J00+00 674833 44911 web¥) wellY 043 1055 e066 w599 ®e637
310600 “68.783 5361 *¢059 LR Y 044 'us7 Q76 9608 =e(52
32000 *69.8%94 5793 ¢507 “o iy 043 ¢087 0071 *eblY o5}4
330400 w7044 6223 547 »e 100 g4s s 042 0057 oebd24 0554
340400 72.218 6:622 2089 »e 145 0038 048 o113 ®624 0103
350.00 «73.383 74046 we 347 w145 +1Q48 e 043 2027 web27 =344
360+00 744393 Tel466 »e?737 welé Q40 e 037 0027 v0627 o734
37000 *75.47) 70863 »e215 ®sl1g? +03°9 ¢052 «029 0636 =edll

- 30000 76626 B8e246 0306 ©e}d7 035 o050 vge2 we 640 0315
390.00 ©77.83) 8.623 0809 *.093 0042 .e037 =000 .66} v8i0
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