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ABSTRACT AND LIST OF KEY WORDS

This document provides launch vehicle operational trajectory
data for the Apollo 12 AS-507 G Mission. Trajectory and flight
sequence data are presented for all powered flight phases and
for parking orbit and preseparation translunar coast. Trajec-
tory data for the spent S§-IC, S-II, and S-IVB stages are also
presented. Recommended launch vehicle guidance presettings and
targeting presettings for the launch vehicle flight program

are included, as is identification of trajectory data contained

on magnetic computer tapes delivered by The Boeing Company to

MSFC prior to release of this report.

Primary emphasis of this report is for the September 13, 1969,
launch day. Trajectory printout is provided for a launch azi-
auth of 78.051 degrees.  Representative mission and trajectory
data are presented for other launch days in the September launch
window.

Apollo 12

Saturn V

AS-507

"G" Mission

Operational Trajectory
Launch Vehicle Trajectory

iii T



TN~

D5-15551(1) -7

CONTENTS
PARAGRAPH PAGE
REVISIONS ©ii
ABSTRACT AND LIST OF KEY WORDS Coiiid
CONTENTS iv
ILLUSTRATIONS vi
TABLES ' Xvi
REFERENCES XXV
ACKNOWLEDGEMENT xxviii
INTRODUCTION Xxix
SUMMARY . XXX

SECTION 1 - MISSION DESCRIPTION

0 APOLLO 12 MISSION SUMMARY 1-1
1 LAUNCH VEHICLE MISSION DESCRIPTION 1-1
.2 APOLLO 12 MISSION OBJECTIVES 1-2
3 APOLLO 12/AS-507 CONSTRAINTS 1-3
4 AS-507 LAUNCH VEHICLE TRAJECTORY 1-4
DESIGN GROUNDRULES '

SECTION 2 - TRAJECTORY DESCRIPTION AND DATA -

2.0 BOOST TO EARTH PARKING ORBIT 2-1
2.1 COAST IN EARTH PARKING ORBIT 2-3
2.2 TRANSLUNAR INJECTION BOOST 2-3
2.3 PROPELLANT RESERVES SUMMARY 2-4
2.4 COAST IN TRANSLUNAR ORBIT AND 2-4

SLINGSHOT OPERATIONS
5 SPENT-STAGE IMPACT POSITIONS 2-6
.6 FLIGHT PROFILE ENVELOPE 2-6

SECTION 3 - OPERATIONAL VEHICLE AND
ENVIRONMENT CHARACTERISTICS

0 GENERAL 3-1
1 VEHICLE CONFIGURATION SUMMARY 3-1
.2 AERODYNAMICS 3-2
3 PROPULSION AND MASS 3-3
4 NAVIGATION, GUIDANCE, AND CONTROL 3-4
5 ENVIRONMENT 3-6

SECTION 4 - LAUNCH VEHICLE GUIDANCE AND
TARGETING PRESETTINGS

0 LAUNCH VEHICLE GUIDANCE PRESETTINGS 4-1
.1 LAUNCH VEHICLE TARGETING PRESETTINGS 4-1

iv



PARAGRAPH

|51
“
=]

(¥4
o]

(W3]
™o

D5-15551 (1) -7

CONTENTS (Continued)

SECTION 5 - TRAJECTORY LISTINGS AND
MAGNETIC TAPE NUMBERS

MAGNETIC TAPES FOR AS-507 G MISSION
TRAJECTORY DATA . '

TRAJECTORY DATA FROM GUIDANCE REFERENCE
RELEASE TO LV/SC FIRST SEPARATION

S-IC AND S-II SPENT-STAGE IMPACT
TRAJECTORIES

S-IVB/IU SPENT-STAGE SLINGSHOT TRAJECTORY



FIGURE

1-10

1-11

D5-15551(1) -7

.ILLUSTRATIONS

AS-507G/APOLLO 12 MISSION PROFILE

RIGHT ASCENSION OF MOON AT LUNAR ARRIVAL
DECLINATION OF MOON AT LUNAR ARRIVAL
EARTH-MOON DISTANCE AT PERISELENUM
COMPOSITE AS-507 LUNAR EPHEMERIS AND
TRAJECTORY PROJECTION IN THE GEOCENTRIC
EPHEMERAL X-Y PLANE

COMPOSITE AS-507 LUNAR EPHEMERIS AND
TRAJECTORY PROJECTION IN THE GEOCENTRIC
EPHEMERAL X-Z PLANE

LAUNCH AZIMUTH VERSUS LAUNCH TIME FOR
THE SEPTEMBER 1969 LAUNCH WINDOW

AS-507 G MISSION OPERATIONAL TRAJECTORY
GROUNDTRACK THROUGH TLI+7 HOURS FOR

13 SEPTEMBER 1969, 78.051-DEGREE AZIMUTH,
FIRST OPPORTUNITY '

ENVELOPE OF EPO BOOST GROUNDTRACKS

ENVELOPE OF TLI BOOST GROUNDTRACKS FOR
13 SEPTEMBER 1969

POSITION OF TLI BOOST GROUNDTRACKS FOR
15 SEPTEMBER 1969

ENVELOPE OF TLI BOOST GROUNDTRACKS FOR
18 SEPTEMBER 1969 '

ALTITUDE VERSUS TIME DURING BOOST TO
PARKING ORBIT

ALTITUDE VERSUS RANGE DURING BOOST TO
PARKING ORBIT

GEOCENTRIC RADIUS VERSUS TIME DURING
BOOST TO PARKING ORBIT

INERTIAL VELOCITY VERSUS TIME DURING BOOST

TO PARKING ORBIT

vi

(L

1-18

1-19

2-10



D5-15551(1)-7

ILLUSTRATIONS (Continued)

RELATIVE VELOCITY VERSUS TIME DURING BOOST  2-11
TO PARKING ORBIT

INERTIAL PATH ANGLE VERSUS TIME DURING 2-12
BOOST TO PARKING OR%Ezi B

INERTIAL PATH ANGLE VERSUS INERTIAL VELOCITY 2-13
DURING BOOST TO PARKING ORBIT

INERTIAL HEADING ANGLE VERSUS TIME DURING 7 2-14
BOOST TO PARKING ORBIT

RANGE*?ERSUs’TIME'bﬁﬁiﬁG BOOST TO PARKING 2-15

- ORBIT
THRUST-TO-MASS RATIO VERSUS TIME DURING . 2-16
__BOOST TO PARKING ORBIT o

2-IT TOTAL ANGLE OF ATE%CKV§§éSUS TIME DURING 2-1
.. BOOST TO INITIATION OF ITERATIVE GUIDANCE - o
' TOTAL ANGLE OF ATTACK VERSUS TIME FROM  2-18
INITIATION OF ITERATIVE GUIDANCE TO PARKING W,
ORBIT
DYNAMIEmiRESSURE VERSUS TIME DURING BOOST  2-19 o

TO INITIATION OF ITERATIVE GU ANCE

14 Q*ALPHA PRODUCT VERSUS TIME DURING BOOST  2-20
TToT T TO INITIATION OF ITERATIVE GUIDANCE

AERODYNAMIC AXIAL FORCE VERSUS TIME DURING B A

BOOST TO INITIATION OF ITERATIVE GUIDANCE

AERODYNAMIC NORMAL FORCE VERSUS TIME DURING 2-22 .
BOOST TO INITIATION OF ITERATIVE GUIDANCE -

" AERODYNAMIC HEATINé;TﬁﬁICATOR VERSUS TIME 2-23 T
DURING BOOST TO INITIATION OF ITERATIVE A
GUIDANCE o S R
TIME OF PARKING ORBIT INSERTION VERSUS 2-24 B
LAUNCH AZIMUTH
" PARKING ORBIT INCLINATION VERSUS LAUNCH 2-25
AZIMUTH B

s vii




FIGURE

D5-15551(1)-7

ILLUSTRATIONS (Continued)

PARKING ORBIT DESCENDING NODAL ANGLE VERSUS

LAUNCH AZIMUTH
ALTITUDE VERSUS TIME DURING PARKING ORBIT

INERTIAL VELOCITY VERSUS TIME DURING
PARKING ORBIT

TIME OF TIMEBASE 6 INITIATION FOR 13
SEPTEMBER 1969

ALTITUDE VERSUS TIME DURING S-IVB SECOND
BURN (FIRST OPPORTUNITY)

ALTITUDE VERSUS TIME DURING S-IVB SECOND
BURN (SECOND OPPORTUNITY)

INERTIAL VELOCITY VERSUS TIME DURING
S-IVB SECOND BURN (FIRST OPPORTUNITY)

INERTIAL VELOCITY VERSUS TIME DURING
S-IVB SECOND BURN (SECOND OPPORTUNITY)

INERTIAL PATH ANGLE VERSUS TIME DURING
S-IVB SECOND BURN (FIRST OPPORTUNITY)

INERTIAL PATH ANGLE VERSUS TIME DURING
S-IVB SECOND BURN (SECOND OPPORTUNITY)

INERTIAL HEADING ANGLE VERSUS TIME DURING
S-IVB SECOND BURN (FIRST OPPORTUNITY)

INERTIAL HEADING ANGLE VERSUS TIME DURING
S-IVB SECOND BURN (SECOND OPPORTUNITY)

ANGLE OF ATTACK VERSUS TIME DURING S-IVB
SECOND BURN (FIRST OPPORTUNITY)

ANGLE OF ATTACK VERSUS TIME DURING S-1IVB
SECOND BURN (SECOND OPPORTUNITY)

THRUST-TO-MASS RATIO VERSUS TIME DURING
S-IVB SECOND BURN (FIRST OPPORTUNITY)

THRUST-TO-MASS RATIO VERSUS TIME DURING
S-IVB SECOND BURN (SECOND OPPORTUNITY)

viii

w



FIGURE

RN
|
!
h‘
\

N

v
oy
Rt

D5-15551(I1)-7

ILLUSTRATIONS (Continued)

GEOCENTRIC RADIUS VERSUS TIME DURING
S-IVB SECOND BURN (FIRST OPPORTUNITY)

GEOCENTRIC RADIUS VERSUS TIME DURING
S-IVB SECOND BURN (SECOND OPPORTUNITY)

TRANSLUNAR ORBIT C3 VARIATION FOR THE
SEPTEMBER LAUNCH WINDOW !
COSINE ¢ VARIATION FOR THE FIRST-OPPORTUNITY
SEPTEMBER LAUNCH WINDOW

COSINE ¢ VARIATION FOR THE SECOND-
OPPORTUNITY SEPTEMBER LAUNCH WINDOW

TRANSLUNAR ORBIT ECCENTRICITY VARIATION
FOR THE SEPTEMBER LAUNCH WINDOW

TARGET VECTOR RIGHT ASCENSION FOR THE
SEPTEMBER LAUNCH WINDOW

' TARGET VECTOR DECLINATION FOR THE FIRST-

OPPORTUNITY SEPTEMBER LAUNCH WINDOW

TARGET VECTOR DECLINATION FQR THE SECOND-
OPPORTUNITY SEPTEMBER LAUNCH WINDOW

USABLE S-IVB PROPELLANT REMAINING AT
GCS2 FOR 13 SEPTEMBER 1969

SPENT S-IVB SLINGSHOT PERISELENUM RADIUS
FOR 13 SEPTEMBER 1969

MIDCOURSE CORRECTION VELOCITY INCREMENT
REQUIRED TO RETURN TO A FREE-RETURN
TRAJECTORY FOR 13 SEPTEMBER 1969

SPACECRAFT MIDCOURSE CORRECTION VELOCITY
REQUIREMENTS 7 HOURS AFTER TLI FOLLOWING
OVERSPEED CUTOFF AND SPACECRAFT SEPARATION/
EVASIVE MANEUVER FOR 13 SEPTEMBER 1969
TRANSLUNAR FLIGHT TIME FROM TLI TO
PERISELENUM FOR THE SEPTEMBER LAUNCH WINDOW

ix

' PAGE

2-43

2-45

2-46




FIGURE

2-50

2-51

2-52

D5-15551 (1) -7

ILLUSTRATIONS (Continued)

IMPACT POSITIONS OF SPENT S-IC AND S-IT
STAGES

VACUUM IMPACT TRACE DURING S-IVB FIRST
BURN

S-IVB INSTANTANEOUS PERIGEE ALTITUDE DURING
SECOND BURN (FIRST OPPORTUNITY, 13 SEPTEMBER

1969, 78.051-DEGREE LAUNCH AZIMUTH)
S-IVB INSTANTANEOUS PERIGEE ALTITUDE
DURING SECOND BURN (SECOND OPPORTUNITY,
13 SEPTEMBER 1969, 78.051-DEGREE LAUNCH
AZIMUTH)

LAUNCH VEHICLE FLIGHT CONFIGURATIONS
S5-IC STAGE THRUST HISTORY

S-II STAGE THRUST HISTORY

S~IVB STAGE THRUST HISTORY (FIRST BURN)

S-IVB STAGE THRUST HISTORY (SECOND BURN,
FIRST OPPORTUNITY)

S-IVB STAGE THRUST HISTORY (SECOND BURN,
SECOND OPPORTUNITY)

S-IC/S-II STAGING THRUST HISTORY
S-II/S-IVB STAGING THRUST HISTORY

S-IVB FIRST-BURN THRUST DECAY HISTORY
5-IVB SECOND-BURN THRUST DECAY HISTORY
S-IVB RESTART SEQUENCE THRUST HISTORY
5-IVB SECOND-BURN THRUST BUILDUP HISTORY
PARKING ORBIT LH2 VENT THRUST HISTORY

POST-TLI LH, VENT THRUST HISTORY

2
NAVIGATION, GUIDANCE, AND CONTROL SYSTEM

PAGE

2-64

2-65

2-66

i



FIGURE

' PITCH STEERING ‘ANGLE BIAS TO ENFORCE:IW
TERMINAL POSITION REQUIREMENTS FOR S-II

D5-15551(1)-7

ILLUSTRATIONS (Continued)

COMMANDED VEHICLE PITCH ATTITUDE FOR S-IC
STAGE FLIGHT )

ACTUAL VEHICLE PITCH ATTITUDE FOR S5-IC
STAGE FLIGHT

COMMANDED VEHICLE YAW ATTITUDE FOR S5-IC
STAGE FLIGHT

ACTUAL VEHICLE YAW ATTITUDE FOR S-1IC

STAGE FLIGHT

ACTUAL VE ‘éiE”?lTCH,ATTiTﬁBEiﬁoR‘ 1
STAGE FLIGHT

COMMANDED VEHICLE YAW ATTITUDE FOR S II

STAGE FLIGHT7

STAGE FLIGHT (FIRST BURN)

. COMMANDED VEHICLE YAW ATTITUDE FOR S IVB

STAGE FLIGHT (FIRST BURN)

ACTUAL VEHICLE YAW ATTITUDE FOR S- IVB
STAGE FLIGHT (FIRST BURN)

REQUIRED PITCH STEERING ANGLE TO SATISFY
TERMINAL VELOCITY REQUIREMENTS FOR S-II1

REQUIRED YAW STEERING ANGLE TO SATISFY
 TERMINAL VELOCITY REQUIREMENTS FOR 5-II

YAW STEERING , 3
TERMINAL POSITION REQUIREMENTS FOR S-1I

xi

PAGE

3-32

ACTUAL VEHICLE PITCH ATTITUDE FOR S IVB o o

213
:
Jijd




FIGURE

3-32

D5-15551(I1)=~-7

ILLUSTRATIONS (Continued)

REQUIRED PITCH STEERING ANGLE TO SATISFY
TERMINAL VELOCITY REQUIREMENTS FOR S-IVB
FIRST BURN

REQUIRED YAW STEERING ANGLE TO SATISFY
TERMINAL VELOCITY REQUIREMENTS FOR S-IVB
FIRST BURN

PITCH STEERING ANGLE BIAS TO ENFORCE
TERMINAL POSITION REQUIREMENTS FOR S-IVB
FIRST BURN

YAW STEERING ANGLE BIAS TO ENFORCE
TERMINAL POSITION REQUIREMENTS FOR S-IVB
FIRST BURN

TIME-TO-GO IN THIRD STAGE OF IGM

COMMANDED VEHICLE PITCH ATTITUDE FOR
S—-IVB SECOND BURN (FIRST OPPORTUNITY)

ACTUAL VEHICLE PITCH ATTITUDE FOR
S5—-IVB SECOND BURN (FIRST OPPORTUNITY)

COMMANDED VEHICLE PITCH ATTITUDE FOR
S-IVB SECOND BURN (SECOND OPPORTUNITY)

ACTUAL VEHICLE PITCH ATTITUDE FOR
S-IVB SECOND BURN (SECOND OPPORTUNITY)

COMMANDED VEHICLE YAW ATTITUDE FOR
5—-IVB SECOND BURN (FIRST OPPORTUNITY)

ACTUAL VEHICLE YAW ATTITUDE FOR S-IVB
SECOND BURN (FIRST OPPORTUNITY)

COMMANDED VEHICLE YAW ATTITUDE FOR
S—-IVB SECOND BURN (SECOND OPPORTUNITY)

ACTUAL VEHICLE YAW ATTITUDE FOR S-IVB
SECOND BURN (SECOND OPPORTUNITY)

REQUIRED PITCH STEERING ANGLE TO SATISFY

TERMINAL VELOCITY REQUIREMENTS FOR S-IVB
SECOND BURN (FIRST OPPORTUNITY)

xii

PAGE

3-48

3-51



FIGURE

3-46

D5~15551(1)~7

,ILLUSTRATIQNS (Continued)

REQUIRED PITCH STEERING ANGLE TO SATISFY
TERMINAL VELOCITY REQUIREMENTS FOR S-IVB
SECOND BURN (SECOND OPPORTUNITY)

REQUIRED YAW STEERING ANGLE TO SATISFY
TERMINAL VELOCITY REQUIREMENTS FOR S-IVB
SECOND BURN (FIRST OPPORTUNITY)

REQUIRED YAW STEERING ANGLE TO SATISFY
TERMINAL VELOCITY REQUIREMENTS FOR S-IVB
SECOND BURN (SECOND OPPORTUNITY)

PITCH STEERING ANGLE BIAS TO ENFORCE
TERMINAL POSITION REQUIREMENTS FOR S-IVB

“"SECOND BURN (FIRST OPPORTUNITY)

PITCH STEERING ANGLE BIAS TO ENFORCE
TERMINAL POSITION REQUIREMENTS FOR S5-IVB
SECOND BURN (SECOND OPPORTUNITY)

YAW STEERING ANGLE BIAS TO ENFORCE
TERMINAL POSITION REQUIREMENTS FOR S-IVB

SECOND BURN (FIRST OPPORTUNITY)

YAW STEERING ANGLE BIAS TO ENFORCE
TERMINAL PCSITION REQUIREMENTS FOR S-IVB
SECOND BURN (SECOND OPPORTUNITY)

TIME-TO-GO IN FIFTH STAGE OF IGM
(FIRST OPPORTUNITY)

TIME-TO-GO IN FIFTH STAGE OF IGM
(SECOND CPPORTUNITY)

ATTITUDE CONTROL SYSTEM

PREDICTED BODY PITCH ATTITUDE RATE FOR
5-IC STAGE FLIGHT = '

PREDICTED BODY YAW ATTITUDE RATE FOR
5-IC STAGE FLIGHT

PREDICTED BODY PITCH ATTITUDE RATE FOR
S5-I STAGE FLIGHT

xiii

'PAGE

3-62

3-64

3-67

3-71
3-72

3-73



D5-15551(1)-7

ILLUSTRATIONS (Continued)

FIGURE PAGE

3-59 PREDICTED BODY YAW ATTITUDE RATE FOR 3-75
S-II STAGE FLIGHT

3-60 PREDICTED BODY PITCH ATTITUDE RATE 3-76
FOR S~IVB STAGE FLIGHT (FIRST BURN)

3-61 PREDICTED BODY YAW ATTITUDE RATE FOR 3-77
S-IVB STAGE FLIGHT (FIRST BURN)

3-62 PREDICTED BODY PITCH ATTITUDE RATE FOR 3-78
S-IVB SECOND BURN (FIRST OPPORTUNITY)

3-63 PREDICTED BODY PITCH ATTITUDE RATE FOR 3-79
S-IVB SECOND BURN (SECOND OPPORTUNITY)

3-64 PREDICTED BODY YAW ATTITUDE RATE FOR 3-80
S-IVB SECOND BURN (FIRST OPPORTUNITY)

3-65 PREDICTED BODY YAW ATTITUDE RATE FOR 3-81
S-IVB SECOND BURN (SECOND OPPORTUNITY)

3-66 ENGINE AND ACTUATOR IDENTIFICATION 3-83

3-67 PITCH-PLANE NOZZLE POSITION HISTORY FCR 3-84
S-IC STAGE (ENGINES 1 AND 4) ’

3-68 PITCH-PLANE NOZZLE POSITION HISTORY FOR 3-85
S-IC STAGE (ENGINES 2 and 3)

3-69 YAW-PLANE NOZZLE POSITION HISTORY FOR 3-86
S-IC STAGE (ENGINES 1 AND 2)

3-70 YAW-PLANE NOZZLE POSITION HISTORY FOR 3-87
S-IC STAGE (ENGINES 3 and 4)

3-71 PITCH-PLANE NOZZLE POSITION HISTORY FOR 3-88
S-II STAGE (ENGINES 1 AND 4)

3-72 PITCH-PLANE NOZZLE POSITION HISTORY FOR 3-89
’ S-1II STAGE (ENGINES 2 AND 3)

3-73. YAW-PLANE NOZZLE POSITION HISTORY FOR 3-90
S-II STAGE (ENGINES 1 AND 2)

3-74 YAW-PLANE NOZZLE POSITION HISTORY FOR 3-91
S-II STAGE (ENGINES 3 AND 4)

Xiv



D5-15551(1)-7

ILEUSTRATIONS (Continued)

FIGURE PAGE

3-75 PITCH-PLANE NOZZLE POSITION HISTORY FOR 3-92
S-IVB STAGE (FIRST BURN)

3-76 YAW-PLANE NOZZLE POSITION HISTORY FOR 3-93
S-IVB STAGE (FIRST BURN)

3-77 PITCH-PLANE NOZZLE POSITION HISTORY FOR 3-94
S-IVB SECOND BURN (FIRST OPPORTUNITY)

3-78 PITCH-PLANE NOZZLE POSITION HISTORY FOR 3-95
S~-IVB SECOND BURN (SECOND OPPORTUNITY)

3-79 YAW-PLANE NOZZLE POSITION HISTORY FOR 3-96
S-IVB SECOND BURN (FIRST OPPORTUNITY)

3-80 YAW-PLANE NOZZLE POSITION HISTORY FOR 3-97
S-IVB SECOND BURN (SECOND OPPORTUNITY)

3-81 MEAN WIND FOR FLIGHT SIMULATION (72- 3-98
= o THROUGH 82 5- DEGREE LAUNCH AZIMUTH)

© 3-82 “MEAN WIND FOR FLIGHT SIMULATION (82 5- 3-99
- THROUGH 97 . 5-DEGREE LAUNCH AZIMUTH)

= 3-83 MEAN WIND FOR FLIGHT SIMULATION (97 5-
THROUGH 108-DEGREE LAUNCH AZIMUTH)




1-vII

1-VIII

2-VI

2-VII

2-VIII

D5-15551(1) -7

TABLES

CRITICAL EVENT SEQUENCE

AZIMUTH~-DEPENDENT CRITICAL EVENT SEQUENCE
FOR 13 SEPTEMBER 1969

TRAJECTORY PARAMETERS AT S-IC/S-II
SEPARATION

TRAJECTORY PARAMETERS AT S~II/S-IVB
SEPARATION

TRAJECTORY PARAMETERS AT EARTH PARKING
ORBIT INSERTION

TRAJECTORY PARAMETERS AT TIMEBASE 6 FOR
13 SEPTEMBER 1969

TRAJECTORY PARAMETERS AT TRANSLUNAR
INJECTION FOR 13 SEPTEMBER 1969
TRAJECTORY PARAMETERS AT CSM SEPARA-
TION FOR 13 SEPTEMBER 1969

TIMES OF TIMEBASE 6 AND SECOND S5-IVB

CUTOFF (GCS2) FOR THE SEPTEMBER LAUNCH
WINDOW

SUMMARY OF PROPELLANT REMAINING AT GCSZ2
FOR SEPTEMBER 1969 LAUNCH WINDOW

TRANSLUNAR ORBIT ATTITUDE AND VENT
TIMELINE .

MIDCOURSE CORRECTION VELOCITY REQUIRE-
MENTS 1 HOUR AND 50 MINUTES AFTER TLI
FOLLOWING OVERSPEED CUTOFF FOR THE
SEPTEMBER LAUNCH WINDOW

SPACECRAFT MIDCOURSE CORRECTION VELOCITY
REQUIREMENTS 7 HOURS AFTER TLI FOLLOWING
OVERSPEED CUTOFF AND SPACECRAFT SEPARA-
TION/EVASIVE MANEUVER FOR 13 SEPTEMBER
1969

SUMMARY OF S-IC AND S-II IMPACT POSITIONS

LAUNCH VEHICLE DISPERSION ENVELOPE AT
PARKING ORBIT INSERTION

LAUNCH VEHICLE DISPERSION ENVELOPE AT
TRANSLUNAR INJECTION

xXvi

PAGE

1-21
1-33

%,/

w



_ FIXED FLIGHT-PATH ANGLE, AND GRAVITA-

D5-15551(1)-7

TABLES (Contlnued)

| PAGE
- NOMINAL AS-507 3-8 )
 AS-507 VEHICLE . 3-14
AS-507 G MISSION : ©3-24
SEQUENCING SUMMARY

AS-507 coyiROL GAINS AND. SIMPLIFIED S 3-82
FILTERS j?" . o

1969 OCTAL CARDS

AS-507 G MISSION OCTAL PRESET CARD  4-38
LISTINGS FOR THE SEP EMB RiLAUNCH WINDOW: 

SUMMARY OEWAS -507 G MISSION B-7 TAPES 7 5-3

SUMMARY OF AS-507 G MISSION AFETR TAPESiffV 5-5
SUMMARY OF AS-507 G MISSION PRESET AND 5-6

FOR THE SEPTEMBER LAUNCH

FLIGHT TRAJECTORY PARAMETER DEFINITION ~—~ 5-7
AND KEY-EVENT NOMENCLATURE

THRUST "MASS, AND INERTIAL ACCELERATION' ©5-13
(METRIC UNITS) '

THRUST, MASS, AND INERTIAL ACCELERATION 5-19
(ENGLISH UNITS)

ALTITUDE, EARTH FIXED VELOCITY, EARTH- 5-25

FIXED FLIGHT*PATH ANGLE, AND GRAVITA-
TIONAL ACCELERATION (METRIC UNITS) '

ALTITUDE, EARTH-FIXED VELOCITY, EARTH-  5-31

TIONAL ACCELERATION (ENGLISH UNITS)

xvii



D5-15551(1) -7

TABLES (Continued)

TABLE PAGE

5-VII PITCH AND YAW REFERENCE ANGLES (LOCAL 5-37
HORIZONTAL COORDINATES) AND RANGE
(METRIC AND ENGLISH UNITS)

5-VIII-A INERTIAL VELOCITY, INERTIAL FLIGHT- 5-43
PATH ANGLE AND INERTIAL HEADING ANGLE
(METRIC UNITS)

5-VIII-B INERTIAL VELOCITY, INERTIAL FLIGHT- 5-49
PATH ANGLE AND INERTIAL HEADING ANGLE
(ENGLISH UNITS)

5-IX-A GEQOCENTRIC RADIUS, GEODETIC LATITUDE, 5-55
AND LONGITUDE (METRIC UNITS)

5-IX-B GEOCENTRIC RADIUS, GEODETIC LATITUDE, 5-61
AND LONGITUDE (ENGLISH UNITS)

5-X COMMAND AND ACTUAL ATTITUDE ANGLES 5-67

5-XI SPACECRAFT GIMBAL ANGLES 5-73

5-XII-A MACH NUMBER, DYNAMIC PRESSURE, ANGLE 5-79

OF ATTACK, AND THE PRODUCT OF DYNAMIC
PRESSURE AND ANGLE OF ATTACK (METRIC
UNITS)

5-XII-B MACH NUMBER, DYNAMIC PRESSURE, ANGLE 5-81
OF ATTACK, AND THE PRODUCT OF DYNAMIC
PRESSURE AND ANGLE OF ATTACK (ENGLISH
UNITS) '

5-XIII-A NORMAL-FORCE ANGLE, NORMAL FORCE, AXIAL 5-83
FORCE, AND AERODYNAMIC HEATING INDICATOR
(METRIC UNITS)

5-XIII-B NORMAL-FORCE ANGLE, NORMAL FORCE, AXIAL 5-85
FORCE, AND AERODYNAMIC HEATING INDICATOR
(ENGLISH UNITS)

5-XIV - COMMANDED ATTITUDE CONTROL SIGNALS 5-87
(PITCH, YAW, AND ROLL)
5-XV VEHICLE BODY ROTATION RATES 5-90

5-XVI-A VEHICLE POSITION - INERTIAL COORDINATES 5-93
(METRIC UNITS) ~

5-XVI-B VEHICLE POSITION - INERTIAL COORDINATES 5-99
(ENGLISH UNITS)

xviii

L

BTN

FIRTRNELL

RN



— 5-XVIII-A
5~XVIII-B

5-XIX-A

. 5-XXITI-A

D5-15551(1)-7

. TABLES (Continued) =

PAGE

VEHIétE'VELOCITY - INERTIAL COORDINATES 5-105
(ME?B?Q,UNITS)

VELGCITY - INE
(ENGLISH UNITS)

VEHICLE POSITION - EARTH-FIXED 5-117
COORDINATES (METRIC UNITS)

VEHICLE POSITION - EARTH-FIXED 5-123
COORDINATES (ENGLISH UNITS)

VEHICLE VELOCITY - EARTH-FIXED 5-129
COORDINATES (METRIC UNITS)

VEHICLE VELOCITY - EARTH-FIXED 5-135
COORDINATES (ENGLISH UNITS)

THRUST, MASS, AND INERTIAL ACCELERATION 5- 141

"(1ST OPP) (METRIC UNITS)

THRUST, MASS, AND INERTIAL ACCELERATION 5-144
(lST OPP) ( ENGLISH UNITS)

ALTITUDE, EARTH-FIXED VELOCITY, EARTH- 5-147
FIXED FLIGHT-PATH ANGLE, AND GRAVITA-

TIONAL ACCELERATION (1ST OPP) (METRIC
UNITS)

ALTITUDE, EARTH-FIXED VELOCITY, EARTH- 5-150
FIXED FLIGHT-PATH ANGLE, AND GRAVITA- '
TIONAL ACCELERATION (1ST OPP) (ENGLISH

HORIZONTAL COORDINATES) AND RANGE
(1ST OPP) (METRIC AND ENGLISH UNITS)

PITCH AND YAW REFERENCE ANGLES (LOCAL  5-153

INERTIAL VELOCITY, INERTIAL FLIGHT- 5-156
PATH ANGLE AND INERTTAL HEADING ANGLE '

(1ST OPP) (METRIC UNITS)

INERTIAL VELOCITY, INERTIAL FLIGHT- 5-159
PATH ANGLE AND INERTIAL HEADING ANGLE
(1sT oPP) (ENGLISH UNITS)

ORBTNATES 5-11T




TABLE

5-XXIV-A

5-XXIV-B

5-XXV

5-XXVI

5-XXVII

5-XXVIII

5-XXIX~-A

5-XXIX-B

5-XXX-A

5-XXX~-B

5-XXXI-A

5-XXXI-B

5-XXXII-A

5-XXXII-B

5-XXXITII-A

5-XXXIII-B

D5-15551(1) -7

TABLES - (Continued)

GEOCENTRIC RADIUS,

GEODETIC LATITUDE,

AND LONGITUDE (1ST OPP) (METRIC UNITS)

GEOCENTRIC RADIUS,

GEODETIC LATITUDE,

AND LONGITUDE (1ST OPP) (ENGLISH UNITS)

COMMANDED AND ACTUAL ATTITUDE ANGLES

(1ST OPP)

SPACECRAFT GIMBAL ANGLES

COMMANDED ATTITUDE

CONTROL SIGNALS

(PITCH, YAW, AND ROLL) (1ST OPP)

VEHICLE BODY ROTATION RATES (1ST OPP)

VEHICLE POSITION -

INERTIAL COORDINATES

(1ST OPP) (METRIC UNITS)

VEHICLE POSITION -

INERTIAL COORDINATES

(1ST OPP) ( ENGLISH UNITS)

VEHICLE VELOCITY -
(1ST OPP) ( METRIC

VEHICLE VELOCITY -
(1ST OPP) (ENGLISH

VEHICLE POSITION -

INERTIAL COORDINATES
UNITS)

INERTIAL COORDINATES
UNITS)

EARTH-FIXED

COORDINATES (1ST OPP) ( METRIC UNITS)

VEHICLE POSITION -

EARTH-FIXED

COORDINATES (1ST OPP) (ENGLISH UNITS)

VEHICLE VELOCITY - EARTH-FIXED
COORDINATES (1ST OPP) (METRIC UNITS)

VEHICLE VELOCITY - EARTH-FIXED
COORDINATES (1ST OPP) (ENGLISH UNITS)

THRUST, MASS, AND INERTIAL ACCELERATION
(2ND OPP) (METRIC UNITS)

THRUST, MASS, AND INERTIAL ACCELERATION
(2ND OPP) (ENGLISH UNITS)

XX

PAGE

5-162

5-165

5-168

5-171

5-174

5-176

5-178

5-181

5-184

5-187

5-190

5-193

5-196

5-199

5-202

5-205



TABLE

- 5-XXXIV-A

5-XXXIV-B

5-XXXV

5-XXXVI-A

5-XXXVIi-B

5-XXXVII-A

5-XXXVII-B

5-XXXVIII

5-XXXIX

5-XL

5-XL1

5-XLII-A

5-XLII-B

D5-15551(1)-7

TABLES (Continued)

_ALTITUDE, EARTH-FIXED VELOCITY, EARTH-

FIXED FLIGHT-PATH ANGLE, AND GRAVITA-
TIONAL ACCELERATION (2ND OPP)

(METRIC UNITS)

ALTITUDE, EARTH-FIXED VELOCITY, EARTH-
FIXED FLIGHT-PATH ANGLE, AND GRAVITA-
TIONAL ACCELERATION (2ND OPP)

(ENGLISH UNITS)

PITCH AND YAW REFERENCE ANGLES (LOCAL
HORIZONTAL COORDINATES) AND RANGE
(2ND OPP) (METRIC AND ENGLISH UNITS)

INERTIAL VELOCITY, INERTIAL FLIGHT-
PATH ANGLE AND INERTIAL HEADING ANGLE
(2ND OPP) (METRIC UNITS)

INERTIAL VELOCITY, INERTIAL FLIGHT-
PATH ANGLE AND INERTIAL HEADING ANGLE
(2ND OPP) (ENGLISH UNITS)

GEOCENTRIC RADIUS, GEODETIC LATITUDE,
AND LONGITUDE (2ND OPP) (METRIC UNITS)

GEOCENTRIC RADIUS, GECDETIC LATITUDE,
AND LONGITUDE (2ND OPP) (ENGLISH UNITS)

COMMANDED AND ACTUAL ATTITUDE ANGLES
(2ND OPP)

SPACECRAFT GIMBAL ANGLES

COMMANDED ATTITUDE CONTROL SIGNALS
(PITCH, YAW, AND ROLL) (2ND OPP)

VEHICLE BODY ROTATION RATES (2ND OPP)

PAGE
5-208

5-211

5-214

5-217

5-220

5-223

5-226

5-229

5~-232

5-235

5-237

VEHICLE POSITION - INERTIAL COORDINATES 2—239

(2ND OPP) (METRIC UNITS)

VEHICLE POSITION - INERTIAL COORDINATES

(2ND OPP) {(ENGLISH UNITS)

xxi

5-242



TABLE

5-XLITI-A

5-XLIII-B

5-XLIV-A

5-XLIV-B

5-XLV-A

5-XLV-B

5-XLVI

5-XLVIT

5-XLVIII

5-LI-A

5-LI-B

D5-15551(1) -7

TABLES (Continued)

VEHICLE VELOCITY - INERTIAL COORDINATES
(2ND OPP) (METRIC UNITS)

VEHICLE VELOCITY - INERTIAL COORDINATES
(2ND OPP) (ENGLISH UNITS)

VEHICLE POSITION - EARTH-FIXED
COORDINATES (2ND OPP) (METRIC UNITS)

VEHICLE POSITION - EARTH-FIXED
COORDINATES (2ND OPP) (ENGLISH UNITS)

VEHICLE VELOCITY - EARTH-FIXED
COORDINATES (2ND OPP) (METRIC UNITS)

VEHICLE VELOCITY - EARTH-FIXED
COORDINATES (2ND OPP) (ENGLISH UNITS)

ALTITUDE AND RANGE FOR EXPENDED S-IC
STAGE DESCENT

GEODETIC LATITUDE, LONGITUDE, INERTIAL
PATH ANGLE, AND EARTH-FIXED PATH ANGLE
FOR EXPENDED S-IC STAGE DESCENT

INERTIAL VELOCITY AND EARTH-~FIXED
VELOCITY FOR EXPENDED S-IC STAGE
DESCENT

INERTIAL ACCELERATION FOR EXPENDED
S~IC STAGE DESCENT

EARTH-FIXED POSITION COMPONENTS FOR
EXPENDED S-IC STAGE DESCENT (METRIC
UNITS)

EARTH-FIXED POSITION COMPONENTS FOR
EXPENDED S-IC STAGE DESCENT (ENGLISH
UNITS)

EARTH-FIXED VELOCITY COMPONENTS FOR
EXPENDED S-IC STAGE DESCENT (METRIC
UNITS)

EARTH-FIXED VELOCITY COMPONENTS FOR

EXPENDED S-IC STAGE DESCENT (ENGLISH
UNITS)

xxii

PAGE

5~-245

5-248

5-251

5-254

5-257

5-260

5-263

5-264

5-265

5-266

5-267

5-268

5-269

5-270



D5-15551(1)-7

- TABLES (Continued)

TABLE PAGE
5-LII-A INERTIAL POSITION COMPONENTS FOR 5-271
EXPENDED S-IC STAGE DESCENT (METRIC
UNITS)
INERTIAL POSITION COMPONENTS FOR 5-272
EXPENDED S-IC STAGE DESCENT (ENGLISH
UNITS) me——
y 5-273
 EXPENDED S-IC STAGE DESCENT (METRIC ' :
UNITS) - ;
~ INERTIAL VELOCITY COMPONENTS FOR 5-274
- EXPENDED S-IC STAGE DESCENT (ENGLISH R
UNITS) o EE—
ALTITUDE AND RANGE FOR EXPENDED S-II 5-275

STAGE DESCENT - T : B

GEODETIC LATITUDE - LONGITUDE, INERTIAL 5-276
PATH ANGLE, AND EARTH-FIXED PATH ANGLE
FOR EXPENDED S-II STAGE DESCENT

INERTTAL VELOCITY AND EARTH-FIXED 5-277
VELOCITY FOR EXPENDED S-IT STAGE
DESCENT |
INERTTAL ACCELERATION FOR EXPENDED S-IT 5-278
STAGE DESCENT RS R
EARTH-FIXED POSITION COMPONENTS FOR 5-279
EXPENDED S-II STAGE DESCENT (METRIC
UNITS)
EARTH-FIXED POSITION COMPONENTS FOR 5-280 o
EXPENDED S-II STAGE DESCENT (ENGLISH
UNITS) e
: EARTH-FIXED VELOCITY COMPONENTS FOR 5-281 S
m— - EXPENDED S-II STAGE DESCENT (METRIC
' B UNITS) -
5-LIX-B EARTH-FIXED VELOCITY COMPONENTS FOR 5-282 o
- EXPENDED S-II STAGE DESCENT (ENGLISH ==

xxiii




TABLE

5-LX-A

5-LX-B

5-LXI-A

5-LXI-B

5-LXII

5-LXIII

INERTIAL
EXPENDED
UNITS)

INERTIAL
EXPENDED
(ENGLISH

INERTIAL
EXPENDED
UNITS)

INERTIAL
EXPENDED
UNITS)

D5-15551(1) -7

" TABLES (Continued)

POSITION COMPONENTS FOR
S-II STAGE DESCENT (METRIC

POSITION COMPONENTS FOR
S-II STAGE DESCENT
UNITS)

VELOCITY COMPONENTS FOR
S-I1I STAGE DESCENT (METRIC

VELOCITY COMPONENTS FOR
S-I1I STAGE DESCENT (ENGLISH

APOLLO REFERENCE MISSION PROGRAM
FORMAT DEFINITION

S-IVB SPENT-STAGE SLINGSHOT
TRAJECTORY

XXiv

PAGE

5-283

5-284

5-285

5-286

5-287

5-291

S




D5-15551(1) -7

o . REFERENCES

1. OMSF Directive M-D MA 500-11, SE 010-000-1, "Apollo
Flight Mission Assignments," dated 14 February 1969.

1M15$1qn Implementatlon “Plan Mission H-l/Backup
MlSSlOn G AS- 507/ApolIo‘I? " dated 19 May 1969.

2. MSFC Document PM-SAT-8010.5 (Rev. A), "Saturn V

3. NASA Trajectory Document 67-FMP-3, "AS 504 and
Subseqguent Mission Joint Reference Constraints,"”
dated 15 March 1967 '

4, Boeing Coordination Sheet OFA-H-126, "AS-507 H-1
Mission Operational Trajectory Groundrules and GFD,"
dated 24 Aprll 1969

— = 5, Boelng Coordlnatlon Sheet OFA H—137 "AS-507
Operational Trajectory Groundrules - Addendum #1,"
dated 9 May 1969

6. Boelng Coordlnatlon Sheet OFA-H- 142, "AS:507
Operational Trajectory Groundrules - Addendum #2,
dated 26 May 1969,

7. Boelng Cpordlnatlon Sheet OFA -H-159, "AS-507
Operational Trajectory Groundrules - Addendum #3,
dated 29 May 1969.

MSFC Memorandum S&E ASTN-ADL~69-3, "Control Release
- Mechanism Rod Force,Characterlstlcs for AS-505 and
- Subs," dated 14 May 1969.

MSFC Memorandum R-P&VE-VSL-69-13, "J-2 Engine
Precant on S-II-4 through S-II-10 Stages," dated
5 February 1969,

MSFC Memorandum R- ~P&VE-PPE-68- M—65 "S-I1 Stage
Thrust Buildup and Decay Characterlstlcs Update,”
dated l August 1968, .

I ) MSFC Memorandum S&E-ASTN-PT-69- M—83 P, "S-IVB/V- 505 F
Ll Propellant Tank Safing Performance Predictions," '
dated 9 April 1969.

1t
|G
.

Boeing Coordlnatlon Sheet OFA-H-111, "Addendum #1
to the Line Item 20/506 G Groundrules," dated
3 April 1969.

iy




13.

14,

15.

le6.

17.

18.

19.

20,

21,

22,

23,

24,

25,

D5-15551(1)-7

REFERENCES (Continued)

Boeing Document D5-15553(I)-6, "Saturn V AS-506 'G'
Mission Launch Vehicle Flight System Dispersion

. Analysis," dated 12 May 1969.

MSFC Memorandum R-AERO-AD-68-37, "Saturn V Axial Force
Characteristics,” dated 18 June 1968.

NASA Memorandum TMX-53599, "Range Safety Aerodynamic
Characteristics of the Apollo/Saturn V Vehicle," dated
21 April 1967.

NASA Memorandum TMX-53517, "Static Aerodynamic Charac-
teristics of Apollo/Saturn V Vehicle," dated 16 September
1966.

MSFC Memorandum R-AERO-AD-68-35, "Effects of Flow Separa-
tion on Apollo Saturn V First Stage Aerodynamics," dated
10 June 1968.

MSFC Memorandum R-AERO-AD-69-6, "Apollo Saturn V, Second
Stage Base Axial Force," dated 3 February 1969.

MSFC Memorandum R-ASTR-F-68-164R, "Control Gains, Shaping
Networks and Frequency Responses, AS-501 through AS-508,
5-IC, S5-II, and S-IVB Stages," dated 4 November 1968.

MSFC Memorandum R~ASTR-F-68-182, "Corrections to Memo
#R-ASTR-F-68-164," dated 4 December 1968.

NASA Memorandum TMX-53139, "A Reference Atmosphere for
Patrick AFB, Florida, Annual (1963 Revision)," dated
23 September 1964,

MSFC Memorandum R-AERO-Y-118-66, "Cape Kennedy Wind
Component Statistics, 0 to 60 KM Altitude, for All Flight
Azimuths for Monthly and Annual Reference Periods,"
(Including Amendment #1), dated 5 December 1966,

MSFC Document No. III-4-423-15, "LVDC Equation Defining
Document for the Saturn V Flight Program," dated 25 April
1969.

Boeing Coordination Sheet OFA-H-446, "AS-504 Non-Wind
Biased and Wind-Biased Atmospheric Trajectory Designs,"
dated 12 July 1968,

Boeing Memorandum 5-9600-H-169, "AS-503 C Prime Mission

Launch Vehicle Operational Trajectory," dated 11 December
1968.

XxXvi

J



D5-15551(I)-7

REFERENCES (Continued)

rrBdeiig Mémorandum 5 9640 H-232 :"Prellmlnary AS- 507

Mission Translunar-Injection Boost Operational

jectory Data for September 1969 Launch Window,"

a
ted 26 May 1969.

e = e — - -
SE, and IBM technical personnel at MSFC on 6-5-69

to discuss AS-507 guidance and targeting presettings

ing between Boeing, MSFC/S&E-AERO-FMT, MSFC/S&E-




D5-15551(1) -7

ACKNOWLEDGEMENT

The analyses presented in this document were prepared by the
following personnel:

Operational Flight Analysis Teleservices
M. Collins C. Edwards
P. Gatzke W. Hawkins
R. Graham R, Jackson
H. Hglton ‘ W. Johnson
E. Hinson E. McBride
M. Lee S. Price
E. Mason J. Quarles
L. McWhorter J. Roper
H. Mixon S. Strickland
D. Otto F. Washington
W. Owen E. Wilfong
"I. Sevigny
E. Springs
C. Watson
E. Whitt
G. Williams
S. Wolfenbarger
J. Wyatt

Questions concerning the material presented in this report
should be directed to:

J. H, Crouch, AG-86

THE BOEING COMPANY
Huntsville, Alabama

xxviii



__mission. The launch days considered in this analysis are

September 13, 15, and 18, 1969. The launch vehicle trajectory
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S INTRODUCTION

Trhe Apollo 12 As;séﬁ?éfight is the seventh mission of the Saturn

- V vehicle and the fifth manned Saturn V mission. Targeting

okjectives for the September launch window are for a G-type

is designed to inject the Apollo 12 spacecraft onto a circum-
lunar trajectory. The boost to translunar orbit consists of
ccmplete burns of the S-IC and S-II stages, and two partial
burns of the S-IVB stage. Spacecraft separation from the launch
vehicle occurs prior to 2 hours after translunar injection.
Pcst-separation spacecraft operations include an evasive maneuver

- away from the S~IVB/IU, deboost into a lunar orbit, manned lunar

landing, ascent from the lunar surface and docking, transearth
injection by the CSM, and atmospheric reentry and splash. Post-
separation launch vehicle operations include maneuver to a sling-

- shot attitude, propellant venting, dump, and APS engine burns to

achieve a slingshot orbit, and coast past the trailing side of
the moon into solar orbit.

This report presents trajectory and mission-related groundrules
and constraints, a mission description, a launch vehicle trajec-
tory description and data summary, an operational sequence of
€évents, vehicle configuration data including weight and perfor-
mance data, propellant-reserve and flight-profile envelopes,
launch vehicle guidance and targeting presettings including the
primary tilt program, and representative trajectory data for all
launch vehicle boost and coast phases of flight,

Xxix
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SUMMARY

The data of this analysis substantiate that the AS-507 launch
vehicle, as defined by vehicle descriptive data provided for
this analysis, is capable of achieving all mission and launch
vehicle objectives and constraints, Launch vehicle performance
reserves are adequate to meet all mission objectives in the
presence of three-sigma dispersions. Launch vehicle response
to the guidance and targeting presettings is adequate to inject

the Apollo 12 spacecraft onto the desired translunar trajectory.

Although detailed S-IVB lunar slingshot analyses are not in-
cluded in the scope of this analysis, all nominal trajectories
verified achieve lunar slingshot and earth escape.

XXX
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SECTION 1l

- MISSION DESCRIPTION

1.0 APOLLO 12 MISSION SUMMARY

~ The Apollc 12/AS-507 G mission is a manned Lunar Landing Mission

- = (LLM). This document provides mission and trajectory data for
the September 1969 launch month. Launch days considered are

eptember 13, 15, and 18. The primary launch day considered is

peptember 13, Targeting objectives for these days are for high-

periselenum free-return trajectories consistent with the "hybrld“
The hybrid mission profile is
Periselenum altitudes for these 3 days
and 1100 nautical mlles, respectlvelg.

| in Figure 1-1.

proximately 100, 200,

marize the sun/earth/moon/trajectory relationship. The ephemeral
- X-Y plane is the mean equatorial plane of the earth, and the

is p01nts toward the vernal equinox (approx1mately toward

he first point of Aries). The ephemeral Z-axis is normal to

1e X-Y plane and is pOSltlve in the direction of the North
le. Right ascension of the moon at the time of lunar arrival,
— a5 summarized in Figure 1-2, is the geocentric angle between the
-y plane projection of the moon position at arrival and the X-
; Lurar decllnatlon at arrival, summarlzed 1n Flgure 1-3,

X

—ueséiifé,d the X-Y plane.

— The earth—moon dlstanee at spacecraft (SC) perlselenum for
- o ~ ~ Sgptember 1969 is summarized in Figure 1-4. The composite
WTT”VﬁﬁOLlO 12/A5-507 G lunar ephemeris and trajectory projection

in the geocentric ephemeral X-Y and X-Z planes are presented in
~— Figures ] 5 and 1-6, respectively.

1.1  LAUNCH VEHICLE MISSION DESCRIPTION

Tde launch Vehlcle (LV) operational mission consists of the
. foll 1ng fllght phases-

a, Launch and boost to earth parkLng orbit (EPO)  This phase N
consists of complete burns of the S-IC and S-II stages, and e
- a partlal burn of the S-IVB stage. o

- b. Coast in a circular parking orbit. Approximately two or
"~ three revolutions are made while subsystem checkout is per-
formed.

swmeaso— tion (TLI) during one of two injection opportunities from
- parking orbit.

¢, 5-IVB stage relgnltlon and boost to translunar orbit injec-

11O 0 o 0
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1.1 (Continued)

d. Command and Service Modules (CSM) separation, transposition,
and docking with the Lunar Module (LM)/S-IVB, and CSM/LM
separation from the S-IVB/Instrument Unit (IU) during post-
TLI coast.

e. S-IVB dumping and safing operations after CSM/LM separation
to cause the expended S-IVB/IU to pass behind the moon's
trailing side and into a solar orbit.

The simulated Apollo 12 AS-507G vehicle is launched from Pad 39B
of the Kennedy Space Center. The range of launch azimuths is.
72 degrees to 108 degrees east of north. The actual flight
azimuth is determined just prior to launch from a launch-day-
dependent polynomial of launch azimuth as a function of launch
time. The variations of launch azimuth with launch time for the
September 1969 launch window are presented in Figure 1-7. The
prime launch time for September 13 is 10:37 GMT (5:37 AM E.S.T.)
and the corresponding flight azimuth is 78.051 degrees. This
launch time is chosen to provide natural lighting at Cape
Kennedy for the launch.

For launch in accordance with these September daily launch win- B
dows, TLI occurs over the North Pacific Ocean. The operational ‘)
trajectory groundtrack through TLI+7 hours is presented in -
Figure 1-8 for launch on September 13, 1969, along a 78.051-

degree launch azimuth with first-opportunity injection. The

envelope of groundtracks for the boost to earth parking orbit

is presented in Figure 1-9 for the full 36-degree launch azi-

muth range. The envelopes of TLI-boost groundtracks for Sep-

tember 13, 15, and 18 are presented in Figures 1-10, 1-11, and

1-12, respectively.

Significant trajectory events and event times are presented in
the critical event sequence of Table 1-I. Flight times shown

in this table are for launch along a 78.051-degree azimuth on
September 13, 1969. However, events referenced to a timebase

in this table are applicable with respect to that timebase for
all launch days and azimuths. Flight times for azimuth-dependent
critical events for a September 13 launch are summarized in Table
1-IT. A summary of trajectory parameters at key events is pre-
sented in Tables 1-III through 1-VIII for launch on September 13.

1.2 APOLLO 12 MISSION OBJECTIVES

The Apollo 12 G mission is a lunar landing mission. Achievement

of the primary G mission launch vehicle objectives requires that

the launch vehicle inject a manned Apollo CSM and LM onto a

translunar orbit. The primary Manned Space Flight (MSF) objec~ N
tive for the G mission is to perform a manned lunar landing and I
return (Reference 1).
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jé?b's) support the'ptimary

= a.* Perform seIenologlcal 1nspect10n and sampllng

— b, Obtaln data to assess the capablllty and limitations of the
o astronaut and his equipment in the lunar surface environ-
ment. )

Marshall Space Flight Center DTO's have not been assigned
but may be assigned later to investigate anomalies that occur
on AS-505 and AS-506 flights.

== 1.3 APOLLO 12/AS-507 CONSTRAINTS

— Apollo 12 mission constraints are derived from the data of
- References 1, 2, and 3 and reflect current design crlterla
—— Trajectory proflle constraints are as follows:

a. Launch shall occur along an azimuth of not less than 72
""'degrees and not greater than 108 degrees east of north

b, TLI w1ll be performed durlng the second revolutlon of Earth
Parklng Orbit (EPO). If system status precludes nominal

1n]ectlon during the second’ revolution, 1nject10n durlng

the third revolution of EPO will be possible.

c. TLI targetlng will place the SC on a free-return c1gggm-"'

lunar trajectory and, when a hybrid trajectory is required,
will be constrained to provide a maximum perilune altltude

of 1500 nautical miles.

S ___Launch vehlcle _constraints are as follows:

a. The caew-commanded S-IVB attitude rate 11m1ts are 0.3 degree/
B - second in pitch and yaw, and 0.5 degree/second in roll. -
= " These rate limits are the same for EPO coast and for post- o
B TLI coast modes.

L. Nomlnal acceleration during S-IC boost shall not exceed
- 4,049 s.'

Co The PU system (8-I1 and S5-IVB stages) w1ll be open loop.

o d. The 5-1IVB w1ll be malntalned in a safe condltlon.
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1.3 (Continued)

Spacecraft-imposed LV operat

5551 (1)-7

ional constraints are as follows:

a. Continuous MSF Network (MSFN) coverage is desired from the

initiation of the preign
S-IVB cutoff.

b. MSFN coverage is desired
minutes after initiation

c. MSFN coverage is desired
after termination of the

Lunar surface visibility and

a. The lunar surface at the
nauts' field of view for
touchdown.

b. At the time of landing,
local horizontal at the
13 degrees,

1.4 AS-507 LAUNCH VEHICL

Launch vehicle trajectory de
the AS-507 operational traje
4, 5, 6, and 7 and are consi
in Paragraph 1.3. Critical
Enumerations a through u.

a. The S-IC outboard engine
specified in Engineering
cant is initialized 20.0
There are no nominal eng

b, Extrusion-rod soft-relea
Reference 8 are implemen
Forces for 8 rods are si

c. Buoyancy and trapped air
of trapped air is 760 me
6831 meters3.

d. Prior to the S-II mixtur
outboard engines are can
After S-II MRS, the engi
as specified in Referenc

ition sequence until 3 minutes after

from 1 minute before until 3
of the dumping and safing sequence.

from 1 minute before until 3 minutes
dumping and safing sequence.

lighting constraints are as follows:

landing site will be in the astro-
at least 120 seconds prior to

the sun elevation referenced to the
landing site will be between 5 and

E TRAJECTORY DESIGN GROUNDRULES

sign groundrules used to define
ctory are presented in References
stent with the mission constraints
groundrules are summarized in

s are canted radially outward as
Change Request ABUE-686. The
seconds from timebase 1 (TBl).

ine misalignments.

se-mechanism forces defined in
ted in the boost-to-EPO trajectory.
mulated.

efficts are simulated. The volume
ters”, and the buoyant volume is

e-ratio shift (MRS), the S-II

ted radially outward 0.35 degree.
nes are canted outward 0.65 degree
e 9.

W

i'hé, _:Jé
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(Continued)

The orbit insertion and injection times occur 10 seconds
after S-IVB guidance cutoff commands.

Timebase 5 is set 0.210 seconds after S-IVB first guidance
cutoff signal (GCS1).

‘pimebase 7 is set 0.210 seconds after S-IVB second guidance

cutoff signal (GCS2).

Orbital guidance is initiated 20.210 seconds after the S5-IVB
guidance cutoff signal for parking orbit insertion and trans-

lunar injection.

A constant roll torque of a positive (clockwise as viewed
from the rear) 10 newton-meters due to engine turbine is
simulated during S-IVB powered flight.

The nominal AS-507 S-IC tilt program is generated for mean
September through November winds. '

An average September/October 50-percentile wind is used in
nominal trajectory simulations.

The Aerodynamic Heating Indicator (AHI) maximum design limit
for the S-IC tilt polynomial is 676.7 X 106 newtons/meter-
radian at S-IC/S-II separation.

Thrust buildup for all stages and thrust decay for the §-1IC
and S-II stages are as specified on the propulsion tapes.
S-IVB thrust decay is as specified in Reference 10.

The simulated S-IVB axial-force coefficient is 2.0 during
boost and coast phases of flight. The simulated S-IVB nor-
mal-force coefficient is 0.0. The aerodynamic reference
area is 370.0 square feet.

Post-injection vent~-thrust, and mass-flowrate simulations
are based upon the data of Reference ll.

The variation of launch azimuth with launch time for the
September 15 launch window cannot be fitted by a 3-segment
polynomial to a fit tolerance of 0.02 degree. The procedure
used for fitting this function is that defined in Groundrule
9 of Reference 12.

The simulated slingshot AV for September 13 is 35.0 mete;s/
second. The slingshot attitude is 210, 0, 180 degregs pitch,
yaw, and roll relative to the local horizontal coordinates.
The time of slingshot AV application is 9058 seconds after

ccs2.
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{Continued)

S-I1 expanded IGM logic is simulated as specified in AS-507
FPCR 507-4 (unapproved).

Simulated body attitude rate limits during the TD&E maneuver
are 0.7 degree/second pitch, yaw, and roll donsistent with
FPCR 507-6 (unapproved). All other simulated orbital rate
limits are 0.3, 0.3, and 0.5 degree/second pitch, yaw, and
roll. :

o
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" TABLE 1-II.  AZIMUTH-DEPENDENT CRITICAL EVENT SEQUENCE

FOR 13 SEPTEMBER 1969

©° ~ EVENT

Mach 1

Maximum Dynamic
_Pressure

) . rb"' .
Begin x Steering*

Begin Chl Freeze**

. -IVB First Guidance

Cutoff (GCS1)

FIRST OPPORTUNITY

Begin S-IVB Restart
_Preparations; TB6*

Initiate J-2 Fuel Lead

S-1VB 90% Thrust
Initiate IGM*
IGM MR Shift*
Becin % Steering*

Begin Chi Freeze**

NOMINAL TIME FROM FIRST MOTION

- 78.051°

0:01:04:750
(64.750)

0:01:20.125
(80.125)

0:10:51.000

_ (651.000)

0:11:18.625

(678.625)

0:11:25.654

(685.654)

2:45:12.000

(9912.000)

2:54:42.,000
(10482.000)

2:54:52,500
(10492.500)

2:54:56.500
(10496.500)

2:56:32,500
(10592.500)

3:00:04.500
(10804.500)

3:00:30,750
(10830.750)

Hr:Min:Sec
(Seconds)

90°

0:01:04,750
(64.750)

0:01:20.250
(80.250)

0:10:51.000

~ (651.000)

0:11:17.000

(677.000)

0:11:24.008

(684.008)

2:41:21,000
(9681.000)

2:50:51.000
(10251.000)

2:51:01.500
(10261.500)

2:51:05.500
(10265.500)

2:52:41,500
(10361.500)

2:56:13.500
(10573.500)

2:56:41.375
(10601.375)

. *Denotes Simulation Major Cycle Occurrence Time.
**last Time that Minor-Loop Chi is Updated.

108°

0:01:04.75

0:01:20.125

(80.125)

0:10:52,750
(680.375)

0:11:27.262
(687.262)

2:32:25.625

(9145.625)

2:41:55.625
(9715.625)

2:42:06.125
(9726.125)

12:42:10.125
(9730.125)

2:43:46,125
(9826,125)

2:47:18.125
(10038.125)

2:47:44,375
(10064.375)

(64.750)

0:11:20.375



TABLE 1-IT,

EVENT

FIRST OPPORTUNITY

S-IVB Second Guidance
Cutoff (GCS2)

SECOND OPPORTUNITY

Begin S-IVB Restart
Preparations; TB6*
Initiate J-2 Fuel Lead
S-IVB 90% Thrust
Initiate IGM¥*

Y ,
Begin X Steering*

Begin Chi Freeze**

S-IVB Second Guidance
Cutoff (GCS2)

D5-15551(I)-7

(Continued)

AZIMUTH-DEPENDENT CRITICAL EVENT SEQUENCE
FOR 13 SEPTEMBER 1969

NOMINAL TIME FROM FIRST MOTION

78.051°

3:00:33.049
(10833.049)

4:13:53,750
(15233.750)

4:23:23.750
(15803.750)

4:23:34,250
(15814.250)

4:23:38,250
(15818.250)

4:28:32.250
(16112,.250)

4:28:58.500
(16138.500)

4:29:00.857
(16140.857)

Hr:Min:Sec
(Seconds)

90°

2:56,42,870
(10602.870)

4:10:01.000
(15001.000)

4:19:31.000
(15571.000)

4:19:41.500
(15581.500)

4:19:45.500
(15585.500)

4:24:39.500
(15879.500)

4:25:07.375
(15907.375)

4:25:09.078
(15909.078)

*Denotes Simulation Major Cycle Occurrence Time,
**Last Time that Minor-Loop Chi is Updated.

108°

2:47:46,351
(10066.351)

4:01:01,250
(14461.250)

4:10:31.250
(15031.250)

4:10:41.750
(15041.750)

4:10:45.750
(15045.750)

4:15:39,750
(15339.750)

4:16:06.000
(15366.000)

4:16:07.702
(15367.702)

ey



D5-15551 (1) -7

"GI8TSYT

*Z£6859

*80L8T8T
"z5eves

¢0L"T6

98¢ 1<

|
"TYTO

€6L°09LT

L067 50T
VL 6L~

Qmm.ww

9°ETISEYRYO

769° 09T

0"80T

"GTIBTISPI
*Z2£S8499

*80L8T18T
*ZS6vT8

8¥9°¢6

Ly1°tT
! |
"06TOL

SL6°9LLT

619°87
G S8YEV I

769" 09T

o ”O,, ,m

NOIIVHVddS' I

“GI8TSYVT
©Z€5899

"80L8T8T
*Zséeves

259°26
091°12
"LLTOL
S8T" 0LLT
69%° 08
269" 6L~
V6L °8Z
v ETPEYYI
7697091

Ts0°8L

"GI8TSYI
*Zee8S9

*80L8T8T
*Zs6ves

€89°26
861" 12
"TSTOL
5657 T9LT
p0g°SL
LTL 6L-
18887
b 09EETPO
769°09T

0°¢L

(9T1)
(b3) uotzexedos I933V SSENW

(at)
(b)) uoizexedss 310399 SSENW

() g6 ped woijy abuey

(bop) oTbuy uyized TETIISUT '

(W) °PFTITY

(o@s/w) X3ITOOTSA IRTIIDUI
(bop) yanwrzy TETIISUI

(4 Hbop) spuitbuon

(N Bop) ®pn3TieT DTISPOSD
(W) snTpRY OTIJUSD09H
(0es) BwWTl .

(bop) UYINWTIZY| youner

vl o

[ ¥»)
)
i
r~




D5-15551 (1) -7

"T0EP9E
RAZATAS

"BLGLY9Y
"060¢CTZ

LZ9°9¢€9T
vec-0
*SL068T

LZS5°T869
LSLTPTT
896769~

ze68°cc
9°LC0%V999
voE e6vs

0°80T

)

*T0EV9E "TOEV9E
RAZAEAS BAZA AN
"8LSLYY "8LSLY9Y
"060C1¢ "060CTC
€C6°9¢E9T €GE°SE9T
T8C°0 S6C°0
"78C06T "€8TT6T
vy €00L T99° 2669
BZ6°8B6 LL0°88
8¥0°v9- 658°€9~
€0€°Le PLE"OE
P LL6€959 v GT6£9S9
vo0E"6¥vS vog e6vs
0°06 1S0°8L

NOIIWIVddS gAI-S/II-S IV SYALANVEIVd ANOLDALVIL

"T0Ev 9t
RAZATA

"8LSL9Y
060212

¢CI"SE9T
OHM.O
"0S9Te6T
v96°6L69
8ab "8
8E0 " ¥9-
ﬁNm.ﬁm,
8°TLBEY9SHY
voe evs

0°¢L

u},w

(d1)
(b3) uoT3yeaedss I93IY SSeW

(aT)
(b3) uoTjieazedsg axojeg SSeH

(uy) g6¢ ped woxy abuey
awmwv_mamﬁm y3ed 1eT3IsUI
(W) °pPN3ITITY

(0o9s/w) A3TOOTSA TeT3ISUI
(bop) yInWIZY TeT3ISUI

(4 bop) spunztbuog

(N bep) spnitieT OT38pPOSH
(W) snIpey OTIFUSO0SD
(o®s) BswTy

(beop) u3InNWIZY younerq

"AI-T FTHEYL

1-36



D5-15551 (1) -7

"Z62S
10000°0
-~ 0E0v° LS

pecT EE

"89L66¢
*CL6SET

¥SZ° 1792
5000° 0-
“1BELBT
9v0°E6LL
166°LTT
250" LS-
2z9°8T
T°88£€£959
2927169

080T

2625 |
G0000°0
8700° 06

ge9¥v " 8¢

Tgge10t
"Z899¢T

66L° 9197
£000°0-
-8ST68T
0£0°€6LL
627 " £0T
LT "S-
8L¥° ST
2 £6E£959
800° 769

0°06

'762S
10000°0
9T90°€TT
199Z° 0€

"P¥so0¢
"RZEOET

ove-Leoc
S000° 0~
"9719061
166°C6LL
6TS €6
EVS°ES-
A AN U
0°T6EE9SI
PS9°S65

TIS0°8L

"Z67CS

T0000°0

TTI6T €CT.

yLSS TE

609667
*006GET

6T9°0V92
Z000° 0
*0EPT6T
8L6°T6LL
86¢°88
y6€° €G-
269°2¢
S P6EE9ISY
S65°L69

0°2¢L

(o@s) potaad Te3TdI0
A3TOTI3UDDODH

(Bop) epoN butpusosad

(bep) ‘o1buy uoTjeUTIOUI
(qT)
(by) ssen

(uy) g6 ped wox3y abuey
(bap) eoTbuy Uzed TeT3IdUIL
(w) 9pN3ITITY

(o®s/w) AJTOOT8A TRTIIDUI
(bsp) yanWIZY TeT3IISUT

(3 Bsp) spnitbuoa

(N Bbop) opnaTieT OT3ISPODH
(u) snTpey OTIFUBD08D
(0@s) swtyl

(bOpP) yYINWIZY younerg

NOTLAESNI LIdd0 ONIMIVA HLIYH IV SYELINVIVE AYCLOEIIYIL “A-T JTOVL
M " , Do ol i

~
™
|




D5-15551(1) -7

m\J

J

696T

"Z97962. "LEGLGT *80TL6C ‘g€SgL6T "9¢288617 "L66L6C
TELPPET TCY1SET "99LPET LL8YET *obGarT "69TSET
950°0 9%0° 0 0€0°0 95070 L¥0"0 Zeo*o
.mwﬁomﬁ "8L8S6T *GZEBGT "86TLS8T 865761 *Z2T56T
PP6°G6LL LTL"O06LL 6T9°8BLL L86°L6LL TBLT6LL O0T9°06LL
29899 106719 ¥18°6¢S L¥8° 98 99L° 19 LYL"6S
vZL 96 €6V "VET cverest ¥S6°LTT €LY °G6ST S6CELT
¢s0°T AT 2 4 9¢8°¢ S0T"0 XAV GG68°T
Z°TI¥98959 6°¥88E€LS9 T 8EVPILG9 £°€9€59G69 T 6590LS9 8 V9CTELSGH
0GZ T9%%T 000°TOOST OGL"E€EZST GST9°SvT16 000°1896 000°CT66
0°80T 0°06 TG0°8L 0°80T 0706 T60°8L
uot3oalur A3Tuniazoddp-puodas uot3oalur A3Ttunzioddp-3satd

JIIWALAIS €1 ¥0Jd NOILVILINI 9 dSYIAIWIL IV SYALAWYIVYd AdOLOILVIL

(aT)
(b3) ssen

(bop) =T1buy yzeq TeTlILUI
(W) SPNITITY

(o®s/w) A3 TOOTSA TeT3II=ul
(bap) yznwIZy TETIIDUL

(g4 bep) spnatbuog
(N bsp) °opnitierT OT31SpPOIH
() snIpey OTIIIUSDO03H
(0o°s) auwTy

(bop) yanwizy yosuner]

"IA-T dT4VY.L

1-38



D5-15551(1)-7

TeT LS 8Z9°19 SLT"LS

L6V OTST~ "T9€90STI- .mﬁimomﬂl *£9%90ST— °6E£E866VT— "ELVOEOST-

GLLTES 966°T9 cLO'PS

006L6°0 90S6L6°0 T0GL6°0 L0SL6" 0 LTSL6"0 rASYA N
T0v2° 9% G9..°88 ZO¥8°TTT LOEG"VS 692788 STT6°O0TT
8EGT €L T66% 8¢ 66TE"0¢ ¥809°¢C¢ TS0€°8¢ T9L6°6C
‘veEveET "TETOPT "99L6ET "CLS6ET "SevovT “0900%1
‘9vce9 *Z296€9 "L6EEY "60€£€9 "87LE9 “0esE9
680°L Lzz L 8ST"°L 6ve L QLe L €Ce"L
"6TEBCE "BTILPEE TgTreee "6TSECE *EPILEE "LyToce

628°LEBOT E¥0°ZESO0T 8ZZ°€£80T hhw.mmwOH PTE°0€80T 0TZ°TE8OT

8ZE€°9¢L L28°28 TI6S° 6L Fo0°LL 898°¢8 668" 6L
169°GST 865°€9T~ V0L LPI- €6G°LLT 986°TPTI- ¥»C9°SCTI-
" T99°0€ 908" LC £6L°8¢ GGE"0¢ PT19°LT 925°8¢

6°95600L9 T°09280L9 0°9G990L9 $°9GC90L9 L EPLOTLY 9°99¥760L9
ZOL"LLEST 8LO°6T6ST LS8°0GT9T TSE°9LO00T 0L8°CT90T 6¥0°€¥80T

0°80T 0°06 TS0°8L 0°80T 0°06 1s0°8L

uotjoalur X3Tunjzoddo-puodas uot3oalul A3Tunjzoddo-3sitd

696T ¥ITAELAAS €7, MO, NOTIOECNT. NYNATSNYALL LY. SNELINGHYE KMOIOZOVEL  * TTA-T ETEVL:

. (bop) o9btasd JO Jusunbiy

Das/zu)

(
Abxouqg oﬂwﬂummw SO TMT,

A3 TOoTIqUSDOH |

(bsp) opoN burtpusosed

(bop) mamnﬁ uoT3RUTTOUTL

(at)
(b)) ssen

(bap) a1buvy npmm Tetaasul
() spnaTiITY

(oes/u) A3ToOTOA TRTIIDUI
(bsp) yanwIZy TETIISUI

(3 bop) epnatbuor

(N bop) m@ﬁuﬂ%mqwoﬂum@omo

(w) snTped OTIFUSO08DH

(0os) owTy

(bop) UYaINWIZY ysuner]

i

T ————_—

1-39




|
i
i
i
i
i

D5-15551(1) -7

*8£18€T

‘vyvLET TLLLLET "TBSLET ‘T0S8ET *6908€T
"vvez9 ‘86929 *G6¥29 *90%2Z9 "€Z829 "L2929
(A%: 47 0S8 v¥ (A%: 0 24 806" ¥V L68° VY ¥88° v
.wamamw "p6TTE69 °BEIEZ69 "ZOVIV69 °8S88V69 “ELZEVEI
£L2°9V9L T6T°TV¥9L LT9°€EF9L B89V LE9L 2Z6V°9€9L 8LT'8E9L
9ST"8TT 0L8°STT 67 91T 06L°LTT I¥9°STT L6T"9TT
whm.mmau GZ9°88- 0LS° 0L~ 0LZ ¥0T- ©¥9C°L9- STE 6V -
vE"8T €ey -t 6LE"ST ¥S8°LT LLYy°TT 6LT ST
"6E6T6CET "69€80EET "90L00EET °L9SZZEET “6C09CEET "6L66TEET
ZT6°L989T 88T 60%LT L90°T¥I9LT T9G°99STT 080°€0TTT 6SC ELETT
0°80T 0°06 1S0°8L 0°80T 0°06 TIS0°8L
uot3zoafur A3tTunjaoddp-puooes uoT3oalul A3Tunjazoddo-3sitd

696T YIIWHLIIS €T YOJ NOILVIV4IS WSO IV SHYHLINVIVd AYOLOALVAL

,uotzexedas
ax039d SSeRW

(491)
(B31)

(bsp) o1buv yzed TeI3ILUI
(u) =pPN3ITITY

(o@s/w) A3TOOTDA TeT3lISBUI
(bop) yanuwrzy TeriIsul

(2 bap) spn3tbuor

(N bop) spn3TieT OoT3°9pO8D
(w) snTpey OTIFUSD03H
(o®s) BsuwTl

(bop) yYInwTZY youner]

TIIIA-T J19YL

1-40



D5-15551(1)-7

— SECTION 2

— TRAJECTORY DESCRIPTIéﬁiAND DATA

2.0 BOOST TO EARTH PARKING ORBIT

— The simulated AS-507G flight is launched from Pad 39B of the

o Kennedy Space Center. A launch azimuth range of 72 to 108
degrees is used for lunar missions. The actual vehicle flight

o azimuth within this range is computed just prior to launch from

— : a launch-day-dependent polynomial of launch azimuth as a func-

tion of launch time. The vehicle body axes are aligned for a
9CG-degree launch azimuth at liftoff.

o Following launch, the vehicle rises 138 meters vertically to
= &lezr the launch umbilical tower. During vertical rise, a yaw
maneuver is executed to increase the lateral distance between
the vehicle and the tower., After clearing the tower vertically,
—_ the pitch and roll programs are initiated. The roll program
, aligns the vehicle body axes with the computed flight azimuth.
o -~ The pitch program provides a near-zero-lift trajectory that
~— == "satisfies vehicle performance, heating, and loads requirements.
Maximum dynamic pressure is encountered approximately 80.1
, onds after first motion. S-IC center-engine cutoff (CECC)
—— js timer commanded 133.602 seconds after liftoff (timebase 1) .
~— Timecbase 2 initiation is coincident with the S-IC CECO command.
itch tilt arrest begins 158,250 seconds after first motion: -
The S-1C outboard engine cutoff (OECO) command is initiated by
B ‘propellant-depletion sensors. The nominal cutoff command is
— initiated by LOX-depletion sensors at 159.914 seconds after

- ﬁ;g§t'métion. Simulated timebase 3 initiation is 0.01 second
after the S-IC OECO command. e 23 :

|
I
e}

‘ullage-rocket ignition is commanded 0.5 second after time-
= ... _ - baga 3. S§-IC retrorocket ignition and structure severance are
commanded 0.2 second later. Structure severance is complete
i 0.77 second after timebase 3 initiation, and nominal S-IC/S-II
- staging occurs 160.694 seconds after first motion. S-II igni-
— tion occurs 2.4 seconds after timebase 3 initiation, and thrust
: buildup to 90-percent thrust nominally requires 2.0 seconds
from the ignition event. The 5-I1 aft interstage is jettisoned
. 30.7 seconds after timebase 3 initiation. The Launch Escape
— : Tower (LET) is jettisoned by crew command after assurance that
$-IT ignition and thrust buildup have occurred. The simulated
—— time of LET jettison is 36.2 seconds after timebase 3 initia-
:T* tion. The Iterative Guidance Mode (IGM) is enabled 40.6 seconds
after timebase 3 initiation, and provides steering commands
éuring the remainder of launch vehicle boost flight. A switch
___selector signals the S-II stage center engine to shut down at
566.0 seconds after timebase 3 initiation. '
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2,0 (Continued) ,m§

The IGM continuously adjusts the time remaining in the first
stage of iterative guidance based upon the filtered values of
F/M data, and upon the preset value of characteristic velocity
to be gained during S-II stage flight before and during the
first stage of iterative guidance. After the IGM-calculated
thrust, based upon filtered values of F/M, drops below 85 per-
cent of the nominal anticipated thrust, the IGM also adjusts
the anticipated acceleration during the second stage of itera-
tive guidance. The S-II stage propellant utilization (PU)
system operates in an open-loop configuration. Initiation of
the S-II mixture-ratio shift (MRS) is commanded by the LVDC

at the end of the first stage of iterative guidance. The approx-
imate S-II LOX/LH, flowrate mixture ratios used are 5.5 before
the mixture-ratio shift and 4.2 after the shift. The S-II
engine-cutoff command is jnitiated by propellant-depletion sen-
sors. The simulated cutoff command for the outboard engines is
initiated by LOX-depletion sensors at 548.419 seconds after
first motion. Simulated timebase 4 initiation is 0.01 second
after the S-II engine cutoff command.

S-IVB ullage-rocket ignition 1is commanded 0.7 second after time-
base 4 initiation. S-II retrorocket ignition and structure
severance are commanded 0.8 second after timebase 4 initiation.
Severance is complete 0.885 second after S-II cutoff, and nomi-
nal S-II/S-IVB staging occurs 549.304 seconds after first motion. ,
S-IVB ignition occurs 3.0 seconds after timebase 4 initiation, -
and thrust buildup to 90-percent thrust nominally requires 2.5

seconds from the ignition event. Expended S5-IVB ullage-rocket

cases are jettisoned 12.8 seconds after timebase 4 initiation.

The S-IVB stage PU system operates in an open-loop configura-

tion during boost flight. The approximate S-IVB LOX/LHy flow-

rate mixture ratio used during the S-IVB first burn is 4.9.

i

Vehicle insertion into a circular 100-nautical-mile altitude
(referenced to the earth's equatorial radius) parking orbit
occurs at the end of the S-IVB first burn period. S-IVB stage
cutoff (GCS1l) is commanded by the guidance system when the de-
sired cutoff conditions are achieved. Timebase 5 initiation
is simulated 0.21 second after GCS1l, and the time of parking
orbit insertion is defined as 10.0 seconds after GCSl. The
earliest time of parking orbit insertion is 694.008 seconds
and corresponds to a launch azimuth of 90 degrees. The latest
time of parking orbit insertion is 697.595 seconds and corre-
ponds to a launch azimuth of 72 degrees.

Profiles of vehicle altitude, radius, velocity, inertial flight-
path angle, inertial heading angle, range, F/M, angle of attack
(a), dynamic pressure (q), ?qal product, axial force, normal
force, and aerodynamic heating indicator are presented in
Figures 2-1 through 2-17 for the EPO-boost phase of flight.

& ,:‘:
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- 2.1 COAST IN EARTH PARKING ORBIT

The vehicle coasts in earth parking orbit for up to three revo-
Jutions while subsystems checkout is performed. During coast
— in parking orbit, the vehicle orbit is continuously perturbed
py Auxiliary Propulsion System (APS) burns, aerodynamic drag,
1nd thrust from the propulsive hydrogen vents. The hydrogen
A mass loss from parking orbit insertion to the nominal time cf
- sacond-oppertunity restart preparation 1is approximately 3257
pounds for a 78.051-degree azimuth launch on September 13.

The inclination of the parking orbit relative to the equator
and the descending nodal angle relative to the inertial launch
meridian are computed from polynomials of flight azimuth. The
combination of inclination and node computed for each flight
azimuth causes minimum yaw steering during the boost to parking
orbit. The maximum and minimum parking orbit inclinations asso-
ciated with the 72 to 108 degrees launch azimuth range are
33,139 and 28.464 degrees. Incremental descending-node longi-
tudinal angles decrease from 123.191 to 57.403 degrees as the
launch azimuth increases from 72 to 108 degrees. The variations
cf time of parking orbit insertion, the orbit inclination, and
-~ -~ -the descending nodal angle across the 72 to 108 degrees launch
zzimuth range are shown in Figures 2-18 through 2-20. Time his-

tories of altitude and velocity during parking orbit are shown

in Figures 2-21 and 2-22 for launch azimuths of 78.051, 50, and
108 degrees. N

2.2 TRANSLUNAR INJECTION BOOST

mhe time to initialize restart preparations for the S-~1IVB stage
is established by restart-geometry criteria. Variation of the
time to initiate restart preparations (timebase 6 initiation)

during the September 13 launch window is shown in Figure 2-23.

_The helium heater (05/H, burner) is ignited 42.0 seconds after
_-- timebase 6 initiation, and the propulsive hydrogen vent is
- closed 0.2 second later. The APS ullage motors are started
196.3 seconds after timebase 6 initiation, and 0.5 second later,
ES— the helium heater is cut off. J-2 fuel lead occurs at timebase
- 6 nius 570.0 seconds and marks the initiation of the J-2 re- o
B start sequence. The APS ullage motors are cut off 3.0 seconds I
later. J-2 engine ignition occurs 8.0 seconds after J-2 fuel

o lead initiation. The thrust buildup period from J-2 ignition
until 90-percent thrust is nominally 2.5 seconds. TLI-boost
IGM is enabled 4.0 seconds after the nominal time of 90-percent
thrust. -

A programmed propellantfflowratg,mixture-ratio shift occurs

100.0 seconds after the nominal time of 90-percent thrust during
———— ____ the first-opportunity burn. The LOX/LH, flowrate mixture ratios

2-3 R
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2.2 {Continued)

are approximately 4.3 before the shift and 4.9 after the shift.
The second-opportunity S-IVB burn does not have a mixture-ratio
shift and the full boost duration occurs at a flowrate mixture
ratio of approximately 4.9. S-IVB second cutoff (6cs2) is
guidance commanded when the translunar hypersurface is achieved.
Timebase 7 initiation is simulated 0.21 second after GCS2, and
translunar injection is defined to occur 10.0 seconds after GCs2.
A summary of timebase 6 and GCS2 times for the September launch
window is presented in Table 2-I.

Profiles of altitude, inertial velocity, inertial path angle,
inertial heading angle, angle of attack, F/M, and radius are
presented in Figures 2-24 through 2-37 for both September 13
translunar injection opportunities. The variations of the tar-
geted hypersurface-defining parameters C3 (twice the specific
energy of the translunar orbit), cosine ¢ (cosine of the angle
between the target vector and perigee of the translunar orbit),
translunar orbit eccentricity, target-vector right ascension,
and target-vector declination for the September 19369 launch
window are presented in Figures 2-38 through 2-44.

2.3 PROPELLANT RESERVES SUMMARY

The variation of usable propellant reserves available at GCS2
during the September 13 launch window is shown in Figure 2-45,
The usable propellant remaining at GCS2 for the September 1969
launch window is summarized in Table 2-II.

Flight Performance Reserves (FPR) compensate for launch vehicle
and environmental perturbations. FPR is calculated as the
root-sum-square of negative launch vehicle mass dispersions

at GCS2. These dispersions are determined from available esti-
mates of launch vehicle subsystem and environmental 30 pertur-
bations. Assuming normal distribution, availability of the re-
quired reserves provides 99.865 percent assurance that the launch
vehicle has the performance capability to complete the targeted
mission. . The Dispersion Analysis for the AS-507 G mission is
presently incomplete; however, an approximation of the required
reserves can be obtained from the AS-506 G Mission Dispersion
Analysis (Reference 13). The AS5-506 G Mission Analysis specifies
an FPR requirement of 2924.8 pounds of propellant (2266.8 pounds
of LOX and 658.0 pounds of LHj).

2.4 COAST IN TRANSLUNAR ORBIT AND SLINGSHOT OPERATIONS

The simulated translunar-orbit S-IVB coast-phase attitude and

vent timeline is presented in Table 2-III. Following S-IVB cut-
off, the translunar orbit is perturbed by a propulsive hydrogen
vent that lasts for 15 minutes. After the hydrogen vent closes,
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(Continued)

"~ the vehicle maneuvers to the commanded TD&E attitude and this
attitude is maintained inertially throughout TD&E operations.
aAfter spacecraft separation is completed, the S-IVB stage maneu-
vers to the slingshot attitude, a constant attitude relative to
local horizontal coordinates. The retrograde velocity required

e to achieve S-IVB slingshot past the trailing side of the moon

— ~and into a solar orbit is provided by propulsive hydrogen vent-

— ing, a LOX dump through the J-2 engine, and an APS ullage-motor
burn. o T _

The S-IVB spent-stage trajectory is simulated from the time of
'LV/CSM separation until 250 hours after launch. The slingshot
4V is applied instantaneously at 9058 seconds after GC52, Varia-
— tion in S-IVB mass during the slingshot propulsive operations
== from launch day to launch day and across each launch window
e causes the slingshot AV to be variable. A single value of AV
- is simulated for each launch day; for September 13 the simulated
“yalue is 35.0 meters/second. A different slingshot attitude is
“Implemented for each launch day. “The slingshot attitude is main-
tained relative to the local horizontal coordinate system through-
cut slingshot operations. The slingshot attitude simulated for
launch on September 13, 1969 is specified in Table 2-III. The
' slingshot AV magnitude and vehicle attitude are obtained from
o ‘Reference 7. All nominal September 13 trajectories for which
slingshot operations are simulated result in S-IVB lunar sling-
— shot and earth escape. S-IVB radius at periselenum for Septem-
- ber 13 launch is presented in Figure 2-46.

Midcourse correction velocity requirements (TLMC AV) at 1 hour
and 50 minutes after translunar injection are presented as a
function of launch azimuth for September 13 launch in Figure
2-47 and for the September launch window in Table 2-IV. TLMC

AV values presented in Table 2-IV for launch on September 15

T ~and 18 are based upon preliminary trajectory simulations that

do rot include the refinements defined in Reference 7 and minor
data corrections. However, implementation of these simulation
fefinements results in only minor changes to values of TLMC AV.
The desired TLMC AV is 6.1 meters/second and is consistent with
the planned spacecraft evasive maneuver. Spacecraft midcourse
correction velocity requirements at 7 hours after TLI following
S overspeed cutoff and the spacecraft separation/evasive maneuver
are presented in Figure 2-48 and Table 2-V. The spacecraft sep-
aration/evasive maneuver is simulated at 1 hour and 50 minutes
after TLI as an instantaneous AV of 20 feet/second applied in a
: local-horizontal-referenced direction of -75.0 degrees pitch and
. 0.0 degrees yaw. Translunar flight times for the September launch
== window are shown in Figure 2-49,.

|




D5-15551 (1) -7

2.5 SPENT-STAGE IMPACT POSITIONS

The spent S-IC and S-II stages are jettisoned during nominal
launch vehicle boost flight to parking orbit and impact in the
Atlantic Ocean. Approximate masses of these pieces at impact
are 363279 pounds and 102178 pounds for the S-IC and S-II stages,
respectively. Nominal impact positions for these stages are
established by simulating impact trajectories with the effects
of aerodynamic drag for each stage from the stage jettison
positions on the nominal trajectories for flight azimuths of
72, 78.051, 90, and 108 degrees. The computed impact positions
and impact ranges from the launch site are presented in Table
2-vI, Spent stages jettisoned during nominal flight impact at
approximately the same range from the launch site regardless of
the launch azimuth used (Figure 2-50).

An inflight malfunction during S-IVB first burn that requires

or causes preorbital J-2 engine shutdown may result in S-IVB/
IU/LM impact on the African Continent, Madagascar, or neighboring
islands. The vacuum impact traces across Africa resulting from
premature J-2 engine shutdown during previously nominal flight
along launch azimuths of 72, 78.051, 90, and 108 degrees are pre-
sented in Figure 2-51.

An inflight malfunction resulting in J-2 engine shutdown during
the S-IVB second burn does not result in land impact. The S-IVB
instantaneous perigee altitudes resulting from S-IVB second-burn
thrust loss during previously nominal flight are presented in
Figures 2-52 and 2-53 for both reignition opportunities for
launch on September 13 along an azimuth of 78.051 degrees.

2.6 " FLIGHT PROFILE ENVELOPE

A statistical analysis of the effects of 3-sigma variations in
launch vehicle systems characteristics and environmental condi-
tions for the AS-507 G mission is not presently available. For
certain parameters, however, the 3-sigma statistical variations
are not expected to vary significantly from vehicle to vehicle.
AS-507 dispersions of these parameters are expected to be approxi-
mately the same as the dispersions generated during the analysis
of the AS-506 G mission (Reference 13). Application of the AS-
506G dispersions to the nominal AS-507G trajectory for 78.051
degrees launch azimuth and launch on September 13 results in

the flight profile envelopes at parking orbit insertion and
translunar injection presented in Tables 2-~VII and 2-VIIT.
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TABLE 2-1I,. TIMES OF TIMEBASE 6 AND SECOND S-IVB CUTOFF ;;D
(GCS2) FOR THE SEPTEMBER LAUNCH WINDOW
TRAJECTORY FIRST OPPORTUNITY SECOND OPPORTUNITY
Date/Azimuth TB6 GCS2 TB6 GCs2
September 13, 1969
72° 9979,625 10899.855 15302.375 16208.410
78.051° 9912.000 10833.049 15233,750 16140.857
gle* 9868,000 10789.378 15188.875 16096.383
90° 9681.000 10602,870 15001.000 15909.078
99c°* 9418,250 10339.846 14737.250 15644.950
108° 9145.625 10066.351 14461.250 15367.702
September 15, 1969
72°% 10213.375 11133.572 15534,.375 16440.222
gleo* 10198.500 11119.563 15520.500 16427.797
9Q°* 10114.875 11036.393 15434.875 16342,737
99¢°* 9725.500 10646.851 15044.500 15952.026
108°%* 9351.875 10272.715 14667.875 15574.183
September 18, 1969 o,
720% 9961.375 10882.178 15270.375 16176.570 N
gleo* 9828.500 10750.616 15146.500 16053.958
90°* 9619.875 10542.560 14938.875 15846.825
99°%* 9345.500 10267.938 14659.500 15567.160
108°%* 9074.875 9996.174 14375.875 15282.595
*The GCS2 times for these dates and azimuths are based upon the
times published in Reference 26, but are adjusted to reflect the
differences in burn time noted during preparation of improved
simulations of September 13 trajectories for azimuths of 72, 90,
and 108 degrees,
-
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A

TABLE 2-II. SUMMARY OF PROPELLANT REMAINING AT GCS2 FOR
SEPTEMBER 1969 LAUNCH WINDOW

LOX - LHp Total Usable*
Femaining Remaining Propellant Propellant
in Tanks in Tanks Remaining Remaining
and Lines and Lines in Tanks & in Tanks

Launch Azimuth/ at GCS2 at GCS2 Lines at at GCS2
Date Opportunity (1b) (1b) GCS2 (1b) (1b)
9/13/69  72°/1 5465 2260 7725 6271
72°/2 5316 2236 7552 6094
78.051°/1 5917 2364 8281 6827
78.051°/2 5667 2319 7986 6528
glo/1** 6066 2402 8468 7014
Blo/2** 5788 2352 8140 6682
90°/1 6246 2471 8717 7263
90° /2 5937 2414 8351 6893
990 /1% * 6023 2470 8493 7039
99° /%% 5756 2421 8177 6719
o 108°/1 5400 2390 7790 6336
f: 108° /2 5282 2369 7651 6193
9/15/69  72°/1%* 5480 2223 7703 6249
720 /2% % 5393 2212 7605 6147
— glo /1%* 6191 2372 8563 7109
— glo /2%* 5872 2313 8185 6727
90°/1%* 6386 2426 8812 7358
9Q° /2%%* 6024 2359 8383 6925
9ge /1 k% 6121 2437 8558 7104
990 /2% 5826 2383 8209 6751
= 108°/1%* 5353 2344 7697 6243
- 108°/2%% 5339 2346 7685 6227
— '9/18/69  72°/1*%* 5239 2216 7455 6001
720 J2%% 5254 2228 7482 6024
E—— T Blo/1** 5772 2348 8120 6666

= Blo/2%* 5808 2363 8171 6713
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TABLE 2-II. SUMMARY OF PROPELLANT REMAINING AT GCSZ2 FOR
SEPTEMBER 1969 LAUNCH WINDOW (Continued)

LOX LHy Total Usable*
Remaining Remaining Propellant Propellant
in Tanks in Tanks Remaining Remaining
and Lines and Lines in Tanks & in Tanks

Launch Azimuth/ at GCS2 at GCS2 Lines at at GCSs2

Date Opportunity (1b) (1b) GCS2 (1b) (1b)

9/18/69 90°/1** 5922 2415 8337 6883
9Q°/2%* 5989 2435 8424 6966
99° /1** 5688 2414 8102 6648
990 /2 %% 5772 2437 8209 6751
108°/1%** 5171 2354 7525 6071
1080 /2*%% 5175 2361 7536 6078

* Based upon propellant residuals in the tanks and lines at
nominal LOX-depletion cutoff for 72 degrees flight azimuth
on September 13, 1969. LOX residuals at cutoff are 423
pounds for both first and second opportunity TLI boost.
LH, residuals at cutoff are 1031 and 1035 pounds for first
an% second opportunity, respectively.

** The LOX and LH) residuals for these dates and azimuths are
based upon the residuals published in Reference 26, but are
adjusted to reflect incremental differences in LOX and LHjp
residuals noted during preparation of improved simulations
of September 13 trajectories for azimuths of 72, 78.051, 90,
and 108 degrees. '



TABLE 2-III.

TIME

TE7 + 0.0 SEC

+ 0.5 SEC

T™B7 + 899.8 SEC

~ TB7 + 900.0 SEC

 TB7 + 7200.0 SEC
(IB3 + 0.0 SEC)

+ 20.0 SEC  Initiate maneuver to a

D5-15551(1) -7

TRANSLUNAR CRBIT ATTITUDE ANDJVENT TIMELINE

EVENT

Maintain commanded cutoff inertial attitude.

H, Continuous Vent on.

7 nd maintain local
horizontal attitude. Simulated rates in
this maneuver are as follows:

0.3°/Sec Pitch
0.3°/Sec Yaw
0.5°/Sec Roll

‘Hz Continuous Vent off.

Initiate maneuver to CSM separation atti-
tude. The separation attitude is specified

‘relative to local horizontal coordinates;

the commanded attitude is the inertial atti-
tude corresponding to the specified local
attitude at TB7 + 900 seconds. Simulated
vehicle rotation to this attitude is at 0.7
degree per second in pitch, yaw, and roll.

The attitudes of transpdSitiBﬁ;idoéking,

and ejection for the September 1969 launch
window are as follows: ' g

ROLL

PITCH  YAW

LAUNCH
DATE (DEG) (DEG) (DEG)
- 13 and 15 September 120.0 40.0 180.0
18 September 120.0 -40.0 180.0

Maneuver to and maintain the slingshot atti-
tude. The simulated slingshot attitude
angles for 13 September 1969 launch are
210, 0, 180, degrees pitch, yaw and roll.
These angles are commanded and maintained
relative to local horizontal coordinates.
Simulated rates in this maneuver are as
follows:

0.3°/Sec Pitch
0.3°/Sec Yaw
0.5°/Sec Roll




TB8
TB8
TB8

TBS8

TB8
TBS8

TBS8

TABLE 2-ITIT.

+

+

+

+

TIME

0.4 SEC
720.0 SEC
1020.2 SEC

1858.0 SEC

2800.0 SEC
3700.0 SEC

3705.0 SEC

D5-15551(I) -7

TRANSLUNAR ORBIT ATTITUDE AND VENT TIMELINE
{Continued)

EVENT
H, Continuous Vent on.
Begin LOX Dump.
End LOX Dump.

Apply slingshot AV, (Simulation of LOX
Dump, LH2 Vent, and APS thrust is performed
instantafieously.) The simulated AV magni-
tude for 13 September 1969 is 35.0 meters
per second.

APS Ullage Ignition.
APS Ullage Cutoff.

Initiate maneuver to and maintain communi-
cations attitude of the following:

180° Pitch
0° Yaw
180° Roll

These angles are commanded relative to local
horizontal coordinates. Simulated rates in
this maneuver are as follows:

0.3°/Sec Pitch
0.3°/Sec Yaw
0.5°/5ec Roll
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TABLE 2-IV. MIDCOURSE CORRECTION VELOCITY REQUIREMENTS
1 HOUR AND 50 MINUTES AFTER TLI FOLLOWING
OVERSPEED CUTOFF FOR THE SEPTEMBER LAUNCH

WINDOW
First Second
Launch Date Azimuth Opportunity Opportunity
o - ' (m/sec) (m/sec)
September 13, 1969 72 6.075 5.525
IR 78.051 6.099 5.282
81* 6.058 5.926
90 6.378 5.455
99* 6.341 ' 6.154
108 6.400 5.905
September 15, 1969 72% . 6.347 6.206
T 81* 6.039 6.026
90% 5.884 6.005
99* 6.143 6.012
108* 6.327 6.468
September 18, 1969 72% 6.024 6.064
C B : : - 81%* 5.973 6.007
e T : 90* 5.945 - 6.012
B 99* 6.126 5.999 o

108* 6.347 6.162 e

#The TLMC AV values for these dates and azimuths are as published
“in Reference 26, Improved trajectory simulations prepared for
Séptember 13 for launch azimuths of 72, 78.051, 90, and 108
degrees differ in TLMC AV requirements by less than 1.0 meter
per second from TLMC AV values presented in Reference 26.
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~ pzimuth
(deg)
72.0

78.051

'EVASIVE MANEUVER FOR 13 SEPTEMBER 1969

D5-15551(1) -7

SPACECRAFT MIQCOURSE CORRECTION VELOCITY
REQUIREMENTS 7 HOURS AFTER TLI FOLLOWING
OVERSPEED CUTOFF AND SPACECRAFT SEPARATION/

~ First Opportunity Second Opportunity
- (n/sec) (m/sec)

0.449
0.465
0.848

0.686
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SECTION 3

OPERATIONAL VEHICLE AND ENVIRONMENT CHARACTERISTICS

3,0 GENERAL __

This section deflnes AS- 507 Taun nch vehlcle ch terlstlcs used
in this analy51s:7'These characteristics are categorlzed as
~configuration, aerodynamics, propulsion, mass, navigation,
guidance, control, and environmental data, and are presented in
Paragraphs 3.1 through 3.5.

3.1 VEHICLE CONFIGURATION SUMMARY

The basic AS-507 launch vehicle flight conflguratlons used during
flight from liftoff through slingshot operations are shown in
Flgtre 3-1. The first three flight conflguratlons are identified
by the main booster stage being used; i.e., S-IC stage configura-
tion, S-II stage configuration, and S-IVB stage conflguratlon.
"The flnal LV flight configuration is the S-IVB stage and Instru-
‘ment Unit. Configuration dimensional data, initial mass charac-
teristics, and cutoff performance characteristics for the flrst

three conflguratlons are summarlzed in Table 3-I.

The S-IC stage configuration is powered by five clustered F-1
engines that burn liquid oxygen (LOX) and RP-1 (Kerosene} at an
approximate flowrate mixture ratio of 2.3. A time history of
S -I1C malnstage thrust is presented in Flgure 3 2.

englnes that consume LOX and 11qu1d hydrogen (LH2) - Two_ ba51c

propellant mixture ratios are used: a LOX/LH; flowrate mixture
io of approximately 5.5 is used for the first 322 seconds of

it
,11 mainstage operation, and a LOX/LH2 ratio of approximately

ﬁ 2 is used durlng the remainder of S-II stage flight. The S-II

- stage center engine is shut down by a timer command at 299.0

ds after timebase 3 initiation. A tlme hlstory of S-II

stege ‘thrust is presented in Figure 3-3. S-II stage config-
iration modifications result from inflight jettison of the S-II
aft 1nterstage and the Launch Escape Tower (LET). Jettison of

theWe pleces causes 51gn1f1cant dlscrete mass losses. .

Q ‘\\'3:

The S-IVB stage configuration is powered by a 51ngle J-2 engine
using LOX and LH, as the propellants. The LOX/LH flowrate
mixture ratio used during the boost to parking orbit (S-IVB first
burn) is approximately 4.9. The second burn of the S-IVB stage
boosts the vehicle out of parking orbit onto the targeted trans-
lunar hypersurface. The S-IVB stage propellants are nominally
loaded for the second- -opportunity translunar 1n3ectlon burn so

PO
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3.1 (Continued)

that a mixture-ratio shift is required during the first-
opportunity injection boost to evenly deplete the fuel and

LOX. The LOX/LH2 flowrate mixturé ratio during the S-IVB first-
opportunity injection boost is approximately 4.3 during the first
100 seconds of burn, and 4.9 during the remainder of the burn.
The mixture ratio during the second-opportunity S-IVB burn is
approximately 4.9 during the complete burn duration. Time
histories of S-IVB mainstage thrust for the first and second

burn phases and two injection opportunities are presented in
Figures 3-4 through 3-6.

Shortly after injection, the Command and Service Modules sep-
arate from the LM/S-IVB, transpose, and dock with the LM.

During CSM first separation, the Spacecraft LM Adapter (SLA)
panels are Jjettisoned. After CSM/LM ejection from the launch
vehicle, the remaining S-IVB/IU configuration is the final LV
flight configuration. This configuration performs post-separation
launch vehicle operations including the slingshot maneuver,

3.2 AERODYNAMICS

AS-507 flight-vehicle and spent-stage aerodynamic characteris- t}

tics used in this analysis are obtained from the following
sources:

a. Vehicle axial-force coefficients as functions of Mach
number and angle of attack for the S-IC and S-II stage
flight configurations are obtained from References 14 and
15, respectively. S-IVB stage flight configuration data
are consistent with Reference 6 (See Section 1.4).

b. Normal-force coefficients and center-of-pressure data as
functions of Mach number and angle of attack are obtained
from References 16 and 17 for the S-IC flight configuration,
from Reference 15 for the S-II flight configuration, and
from Reference 6 for the S-IVB flight configuration.

C. Base-pressure force as a function of flight time for the
S-IC flight configuration is obtained from Reference 16.
The differential base pressure as a function of altitude
for the S-IC stage is given in Reference 14. Base-pressure
force for the S-II stage configuration is obtained from
Reference 18 as a function of time.

d. Drag coefficients for tumbling launch vehicle spent stages
are obtained from Reference 15.

;Wlm.:"
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3.3 PROPULSION AND MASS

Malnstage propuls1on characterlstlcs used in thls analy51s for
the S-IC, S-II, and S-IVB stages are obtained from MSFC tapes
numbered 31101, 32381, and 31104, respectively. Total mainstage
thrust profiles for these stages are presented in Figures 3-2
through 3-6. Specific propulslon parameters that are necessary
for stage performance comparisons are presented in Table 3-II
for the s-IC, S IT, and S~ IVB stages.

S-IC thrust, referenced to sea-level atmospherlc pressure, is
averaged over the time interval from first motion to the nearest

thxust shown in Table 3-II. The thrust is averaged at the

tervals that appear on the nom1na1 S-IC propu151on tape. The
7;evel turbine exhaust thrust at first motion is also obtained _

tape. The average flowrate is base on the weight
between first motion and the nearest integer second

CO minus any aux111ary weight losses during S-IC burn.

. The average specific impulse is determined from the average
malnstage thrust and average flowrate. The total impulse is
determined from the average mainstage thrust and the time inter-
val specified. S-IC average values of thrust, specific 1mpulse,

and total impulse referenced to sea-level condltlpns are sig-

n*flcantly smaller than values based on inflight atmospheric
condltlons.

S-II and 5-IVB stage propu151on parameters are determlned for
the following t1me intervals:

a, S-II 90- percent thrust to S- II outboard—englne
b, S-IT 90—percent thrust to 90-percent thrust + 29
c. S -II 90- percent thrust to 90—percent thrust + 32

- d. S -IT 90 percent thrust + 325,0 seconds tvoutboard-englne:

' _cutoff. N
 S-1IVB flrst burn: 90—percent thrust to S IVB GCs1.

iy

S-1IVB second burn - first opportun1ty~

1. 90—percent thrust to S-IVB GCS2.
2, 90-percent thrust to 90-percent thrust + 100.0 seconds.
3. 90 -percent thrust + 101. 0 seconds to GCSZ

11yl

g. S-IVB second burn - second opportunlty 90- percent thrust
to S-IVB GCS2,

The S-II and S-IVB vacuum thrust levels are averageéﬁat 1- secondrw
intervals over the periods specified in Enumerations a through
g. Other S-II and S-IVB propulsion parameters are obtained by

the same technlques used for the S-IC stage.
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3.3 (Continued) . g -

Thrust histories during S-IC/S-II and S-II/S-IVB staging events
are presented in Figures 3-7 and 3-8. The data of these figures
provide a composite history of mainstage thrust decay, ullage
thrust, and mainstage thrust buildup. Thrust histories for
first- and second-burn S-IVB thrust decays, the S-IVB restart
sequence, and S-IVB thrust buildup after reignition are pre-
sented in Figures 3-9 through 3-12,

During the coast in parking orbit and during coast from trans-
lunar injection until the time to begin the maneuver to the
transposition, docking, and ejection (TD&E) attitude, APS
ullage-motor burns and propulsive hydrogen venting are used to
maintain propellant seating and to control LH; tank pressure.
LHy vent thrust histories during parking orbit and early post-
TLI coast are presented in Figures 3-13 and 3-14.

AS-507 launch vehicle mass characteristics are simulated using
data contained in MSFC mass data decks numbered 362A, 362B,
362C, and 362D. The simulated mass history at key events during
the mission is defined in Table 3-III, Vehicle mass values
shown in Table 3-III after S-IVB first cutoff do not agree with
the reference data because of differences in the propulsion-
predicted and simulated-trajectory S-IVB burn times.

3.4 NAVIGATION, GUIDANCE, AND CONTROL

The interrelationship between the navigation, guidance, and
control subsystems is presented in Figure 3-15. These three
subsystems operate as a unit to provide stabilized launch
vehicle flight and to achieve the desired mission objectives.

The ST-124M3 inertial platform provides gimbal angles and _
measured velocity components through the Launch Vehicle Data
Adapter (LVDA) to the Launch Vehicle Digital Computer (LVDC).
Gravitational acceleration components as a function of vehicle
position are determined from a gravity model in the LVDC.

These components are integrated once by a trapezoidal method and
are then added to the platform velocities to obtain geocentric
inertial vehicle velocity. A second integration is then per- .
formed to yield vehicle position components. Platform velocities
are differentiated, and the reciprocal of the launch vehicle
thrust-to-mass ratio (F/M) is computed. During IGM phases of
flight, the vehicle position, velocity components, and the
reciprocal of F/M are input to the guidance equations.

A four-segment, open-loop tilt polynomial provides the pitch
attitude profile during S-IC stage flight., A tilt-arrest mode
of flight is initiated at 158.250 seconds after first motion.

Vs

u,
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3,4 (Continued) -

Tilt arrest continues until the time of S-II stage IGM initiation,

approximately 41.3 seconds after S-IC outboard-engine cutoff.

A tilt-arrest mode is also used during S-II/S-IVB staging. IGM
is employed during both burns of the S-IVB stage and provides
cutoff commands at GCS1 and GCS2., Steering-misalignment-

correction angle increments are added to IGM pitch and yaw com-
mands after IGM initiation to improve vehicle flight performance.
IGM is reenabled during the translunar injection burn 14.5
seconds after lead thrust initiation.

The total pitch and yaw steering commands in pre-IGM and IGM
phases are input to minor-loop servicing of the digitized atti-

,tude dlfference angles. The attltude difference angles are

through ‘the LVDA to provide analog signals to the control com-

puter. The vehldle commanded and actual pitch and yaw attitudes

- after minor-loop servicing are presented during the boost-to-
oarklng orblt phase of fllght 1n Flgures 3 16 through:3 -27.

The IGM steering parameters xy, XZ' Kl and K3 are presented in
Figures 3-28 through 3-31 for the S-II stage and in Figures 3-32
through 3-35 for the S-IVB stage first burn. The time-to-go in
the third stage of IGM, T3, is shown 1n Figure 3-36 for the first
5--IVB burn,

The vehicle commanded and actual pitch and yaw attitudes after
minor-loop servicing for the first- and second-opportunity S-IVB
second burns are presented in Figures 3737 through 3-44. The

torrespondlng IGM steering parameters, xy, Xz, K1, and K3 are
presented in Figures 3-45 through 3-52, 1IGM times-to-go during
the two boost-to-TLI opportunities are presented in Figures 3-53
and 3~54,

" The control computer processes and combines the attltude -error

and attitude-rate signals according to the control law to gen-
erate the control commands for each engine actuator. The essen-
tial elements of the flight-control computer needed to generate
the actuator commands for powered flight are identified in Figure
3-55, The associated angular llmltS are also shown. .

Gimbaling the engines provides pitch, yaw, and roll control for
the S-IC and S-II stages. One gimbaled engine provides pitch

~and yaw control for S-IVB powered flight., An Auxiliary Propul-

sion System (APS) provides roll control during S-IVB powered and
coast flight and also provides pitch and yaw control during coast
fl;ght.

Flight control computer filters shape the attitude-error and
attitude-rate signals to achieve phase and gain stablllzatlon.
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3.4 (Continued) -

Inflight adjustment of control gains is accomplished by switching
in scaling resistors at discrete times during flight. The
vehicle body attitude rates predicted for the three stages of
powered flight are shown in Figures 3-56 through 3-65.

Simplified models of the guidance system filters compatible with
the vehicle model are used in the rigid-body simulation program.
The gains and filter configurations implemented are shown in
Table 3-IV. (See References 19 and 20.)

An ideal actuator model is considered adequate for this simula-
tion. Engine and actuator identification nomenclature is pre-
sented in Figure 3-66. Predicted S-IC, S-II, and S-IVB nozzle-
position time histories for both the pitch and yaw planes of
motion are shown in Figures 3-67 through 3-80.

3.5 ENVIRONMENT

The reference atmosphere for the AS-507 Launch Vehicle Opera-
tional Trajectory is obtained from Reference 21. The operational
trajectory is simulated in a mean 50-percentile September/
October wind. The winds used in the trajectory simulation for
the 72 through 82.5, 82.5 through 97.5, and 97.5 through 108
degrees launch azimuths are shown respectively in Figures 3-81
through 3-83. {(See Reference 22.)
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TABLE 3-1I. NOMINAL AS-507 FLIGHT CONFIGURATION
s=-IC S-II S-IVB
Stage Stage Stace
Flight Flight Flight
Configu- Configu- Configu-
ration ration ration
Length
Meters 110.65 59.67 34.83
(Feet) (363.02) (195.77) (114.27)
Ciameter
Meters 10.06 10.06 6.6
(Feet) (33.0) (33.0) (21.7)
Initial Mass of Flight
Configuration
Kilograms 2900960. 658532, 165244,
(Pounds) (6395523.) (1451815.) (364301.)
*Initial Prcpellant Mass
of Operating Booster -
Stage ﬁ}
Kilograms 2108565. 444303. 105805. i
(Pounds) (4648591.) (979520.) (233260.)
*Initial Inert Mass of
Operating Booster
Stage
Kilograms 132822, 36957. 11956.
(Pounds) (292822,) (81476.) (26359.)
Inertial Velocity at
Engine Cutoff
Meters/Second 2760.661%t 6988.734+ 7791.386%
(Feet/Seccnd) (9057.286) (22928.917) (25562,289)
10838.811++
(35560.403)
10840.589+t+
(35566.236)
Altitude at Engine Cutoff
Meters 69405.+ 191151.+ 190629, ¢+
(Feet) (227707.) (627136.) (625423.,)
322708.++%
(1058753.)
320286, ttt
(1050807.) ™
*Initial Characteristics are for Ground Liftoff. oy

+78.051° Launch Azimuth.
++78.051° First-Opportunity Restart 13 September 1969.
+++78.051° Second-Opportunity Restart 13 Septemrber 1969.
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a. The guidance presettings OMEGA and T2I are deleted.

 D5-15551(I) -7

SECTION 4

LAUNCH VEHICLE GUIDANCE AND TARGETING PRESETTINGS

4.0 LAUNCH VEHICLE GUIDANCE PRESETTINGS

Guidance presetting requirements for the Launch Vehicle
Flight Program are established by Reference 23. A list of
presettings to be prepared for this mission are specified in

Reference 4. Boost-to-earth-parking-orbit guidance presettings
and definitions are presented in Table 4-I. Translunar-

~injection-boost guidance presettings and definitions are
presented in Table 4-II. The presetting values presented in

these tables are Boeing-recommended values consistent with
vehicle characteristics and trajectory data presented in
Sections 2, 3, and 5.

The nominal tilt polynomial for the AS-507 mission is generated
for mean September through November winds. Polynomial coeffi-
cients and segment switch times are included in Table 4-I.
Simulated minor-loop pitch-attitude commands resulting from

use of this polynomial are presented in Table 4-III and in
Figure 3-16. The method used to establish the minor-loop
pitch-attitude commands is discussed in Reference 24.

4.1 LAUNCH VEHICLE TARGETING PRESETTINGS

Targeting presettings are the launch vehicle guidance preset-
tings that are dependent upon launch date and launch azimuth.
These presettings are furnished on PRESET tapes for mission
analysis studies, and are punched on octal cards for input to
the LVDC. Discussions of the techniques used in generating
these presettings, procedures used to verify them, and Flight
Program implementation logic are contained in Reference 25.
Identification of AS-507G PRESET tapes is presented in Section
5. Definitions of targeting presettings used as inputs to the
Flight Program are presented in Table 4-IV. Presetting values
contained in Table 4-IV are for September 13, 1969 launch.
These values are typical of all targeting presettings data,
but are valid only for this specific launch date. A complete
listing of the octal-card presettings for the September 1969
launch month is provided in Table 4-V. ) o

Guidance and targeting presettings and values presented in
Tables 4-I, 4-II, 4-IV, and 4-V are identical to those pub-
lished in Reference 26 with the following exceptions agreed
upon at the Reference 27 technical meeting:

r



4.

1

D5~15551(I)~7.

(Continued)

The sign of the value for H is changed to be consistent
with Flight Program logic.

The scale factor on the octal card for PAD is changed
from 25 to 0.

Values for the TD&E pitch, yaw, and roll attitude angles,
formerly not available, have been added.
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TABLE 4-III1. MINOR-LOOP CHI COMMANDS

TIME FROM MINOR-LOOP
TIMEBASE 1 CHI (DEG)
11.852 : - 0.29151
12.727 - 0.37823
13.602 - 0.47282
14.477 - 0.57650
15.352 - 0.69042
16.227 - 0.81565
17.102 - 0.95321
17.977 - 1.10404
18.852 - 1.26899
19.727 - 1.44887
20.602 - 1.64438
21.477 - 1.85620
22,352 ~ 2.08489
23.227 - 2.33097
24.102 - 2.59488
24.977 - 2.87698
25.852 - - 3.17757
26.727 - 3,49688
27.602 - 3.83505
28.477 - 4.,19218
29.352 - 4.56827
30.227 - 4.96326
31.102 - 5.37703
31.977 - 5.80937
32.852 - 6.26001
33.727 - 6.72860
34.602 - 7.21251
35.477 - 7.69612
36.352 , - 8.17133
- 37.227 ' - B8.65457
38.102 - 9,14522
38.977 - 9.64269
39.852 -10.14639
40.727 -10.65579
41.602 ~11.17037
42.477 -11.68963
43,352 -12.21311
44.227 -12.74037
45,102 -13.27100
45,977 -13.80461
" 46,852 -14.34084
47.727 -14.87935
48.602 -15.41985
49.477 ~15.96205
50.352 -16.50570
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TABLE 4-III. MINOR-LOOP CHI COMMANDS (Continued)

TIME FROM MINOR-LOOP

TIMEBASE 1 CHI (DEG)
51.227 ' -17.05057
52,102 -17.59645
52.977 -18.14319
53.852 ~18.69062
54.727 -19.23862
55.602 ' -19.78711
56.477 -20.33601
57.352 -20.88529
58.227 -21.43492
59.102 -21.98491
59.977 -22,53532
60.852 -23.08619
61.727 -23.63762
62,602 -24.18973
63.477 -24,74267
64.352 -25.29659
65.227 -25.85170
66.102 -26.40823
66.977 -26.96641
67.852 -27.52653
68.727 -28.08187
69.602 -28.59730
70.477 -29.11361
71.352 -29.63348
72.227 -30.15792
73.102 -30.68785
73.977 -31,22398
74.852 -31.76689
75.727 : -32.31702
76.602 -32.87462
77.477 -33.43983
78.352 -34.01260
79.227 -34.59274
80.102 -35.17991
80.977 : -35.77361
81.852 -36.37318
82.727 -36.97783
83,602 -37.58660
84.477 -38.19836
85.352 -38.81186
86.227 -39.42567
87.102 ' -40.03822
87.977 -40.64778
88.852 -41.25247
89.727 -41.85024
90.602 -42,43892
91.477 '-43.01616
92.352 -43.57945
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TABLE 4-III. MINOR-LOOP CHI COMMANDS (Continued)

TIME FROM MINOR-LOOP
TIMEBASE 1 CHI (DEG)
93.227 . -44.12616
== 94,102 . -44.65347
E— 94.977 , -45,15842
95,852 -45.63790 -
96 .727 -46.08791
97.602 -46.51240
98.477 -46.97201
— 99,352 -47.42389
- 100.227 -47.86815
101.102° -48.30492
101.977 -48.73431
102.852 -49.15643
103.727 -49.57140
104.602 -49.97935
105.477 -50.38039
106.352 -50.77465
107.227 -51.16223
108.102 ~-51.54328
108.977 -51.91790
109.852 ~52.28622
. 110.727 -52.64837
! 111.602 ~-53.00446 .
— B 112.477 ~-53.35463 -
— 113.352 ' ~53.69900 -
= 114,227 -54.03770
115.102 -54,37085
115.977 -54.69858
116.852 -55.02102
117.727 , -55,33830
118.602 -55.65055
119.477 ~55.95790
120.352 -56.26048
121.227 -56.55843
122,102 -56.85187
122,977 , -57.14094
123,852 ~-57.42578
R 124,727 -57.70651
125.602 : , -57.98328
126.477 -58.25622
127.352 -58.52546
128.227 -58.79115
= 129,102 -59.05342
- 129.977 -59,31242
— 130.852 - -59.56828
= : 131,727 -59.82113
o 132.602 -60.07114

¥




TABLE 4-III.

TIME FROM

TIMEBASE 1

133.477
134.352
135.227
136.102
136.977
137.852
138.727
139.602
140.477
141.352
142.227
143.102
143,977
144.852
145.727
146.602
147.477
148.352
149.227
150.102
150.977
151.852
152.727
153.602
154.477
155.352
156.227
157.102

D5-15551(1)-7

MINOR-LOOP CHI COMMANDS (Continued)

MINOR-LOOP

CHI (DEG)

-60.31842
-60.56314
-60.80542
-61.04542
-61.28327
-61.51913
-61.75314
-61.98545
-62.21620
-62.,44554
-62.67362
-62.90059
-63,12660
-63.35180
-63.57634
-63.80038
~-64.02406
-64.24754
-64.47098
-64.69452
-64,91833
-65.14256
-65.36737
-65.59291
-65.81935
-66.04684
-66.27554
-66.47256
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TABLE 4-v.

D5-15551(1)~7

FOR THE SEPTEMBER LAUNCH WINDOW

UCTAL OCTAL
ADD VALUE

015200146314630
J15201063146314
V15202135101666
015203777717776
015210000013532
315211000015246
J15212023615446
915213023177706
915214004121012
015215004633156
115220024426422
015221026470334
015222310464750
015223310545716
015230101227054
015231152622354
015232252525252
015233070707070
015234377777776
J15235

015236

015237
015240001702134
015241002414262
015250000000000
015251044524220
015252176055430
015260044524220
015261131331210
015262000000000
015377
016000000000000
016001020356676
016002054164530
016003123455052
016004176055432
016005000000000
016006000000000
016007000000000
016010000000000
016011000000000
016012000003000
016013000000000
016014000000000
016015000000000
016016000000000

NAME

AZ0
AZS
THTED
PAD
DVBRA
DVBRS
FA

FB
TAU3RA
TAU3RB
ALFTSA
ALFTSH
RNA
RNB
TSTA
TSTB
DPIT1
DYAW1
DROLL1
DPIT2
DYAW2
DROLLZ
T3PRA
T3PRB
TD1
TD2
T03
TSD1
TSD2
TSD3
CKS15
TPAO
TPAl
TPAZ2
TPA3
TPA4
TPAS
TPAb
TPAT
TPAB
TPA9
TPALO,
TPALll
TPAL2
TPAl3
TPAl4

DEC IMAL
VALUE

SCALE
FACTOR

4.000000D-01 O
2.0000000-01 O
3.6378370-01 0
-2.980232p-08 0
1.459500D 0014
1.6656000 0014
7.725203D-02 0
7.5194470-02 O
5.322558D 0215
6.148043D 0215
8.025005D-02 O
8.832118D-02 O
6.5733730 0623
6.576506D 0623
8.357772D 0315
1.366862D 0415
6.666667D-01 O
2.222222D-01 ©
9.999999D-01 O
NOT AVAILABLE
NOT AVAILABLE
NOT AVAILABLE
2.4054590 0215
3.230873D 0215
0.0 15
4.693070D 0315
1.6139339D 0415
4.693070D 0315
1.144632D 0415

0.0 15
NOT AVAILABLE
0.0 15

2.107718D 0315
5.661168D 0315
1.069927D 0415
1.613939D 0415
15
15
15
15
15
15
15
15
15
15

CCOQCOCOCOoOo
¢ o o & o o o o o
lsNoooRoRoloRoNole)

=
1

w

(o]

VEHICLE

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS~-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-50Q7
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

LAUNCH
DATE

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

AS-507 G MISSION OCTAL PRESET CARD LISTING

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

SEP .

SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

L4



TABLE 4-V.

OCTAL OCTAL
ADD VALUE

J16017124474532
J16020772075734
J16021772102342
116022772103626
016023772100366
116024772072032

0160250Q00Q0000

016026000000000

~..016027000000000
- J16030000000000

316331003309000

1U16032000000000
J16033000000000

516034000000000

J16035000000000
Ul16036000000000
2160403757035562

116041375716066

116042375’
J16043375705542
316044375676662
016045000000000
016046000000000
016047000000000
016050000000000
U16051000000000
316052000000000

016053000000000

016054000000000
016055000000000
716056000030000
016060103136112
016061103531532
016062104351362
016063105344124
016064106436316

ul6065000000000

016066030000000

'G16067000000000

016070000039000
016071000000000

. 016072000000000
016073000000000

OlbO?QOOOOuUOOO
JLéO?SOUOJUOOOO
016076000000000
J16100037644012

" D5-15551(I)-7

NAME  DECIMAL
VALUE
BETAA 3.305411D-

C3A0 -1.5411560D
C3A1 -1.538846D

C3A2 -1.538154D
C3A3 -1.539849D
C3A4 -1.543141D
C3AS5 0.0
- C3A6 0.0
"C3A7 0.0
" C3A8 0.0
C3A9 0.0
C3A10 0.0
C3A11 0.0
C3A12 0.0
C3A13 0.0
C3A14 0.0
COSAO 9.917429D-
CUSAL q,9180680
COSA2 9.9
COSA3 9.9174270-
COSA4 9.916904D-
COSAS 0.0
C0SA6 0.0
COSAT 0.0
COSA8 0.0
COSAS 0.0
COSA10 0.0
COSALL 0.0
COSA12 0.0
COSAL3 0.0
COSAlL4 0.0
RASAO 2.624370D-
RASAL 2.643561D
RASAZ2 2.674063D-
RASA3 2.712720D-
RASA4 2.7562260-
RASAS 0.0
RASA6 0.0
RASA7 0.0
RASA8 0.0
RASA9 0.0
RASALO 0.0
RASAlL 0.0
RASAL12 0.0 )
RASA13 0.0 -
RASAlS4 J.0

DECAD  1.242982D-

4-39

SCALE
FACTOR

01 0
0626
0626
0626
0626
0626
26
26
26
26
26
26
26
26
26
26
Q1L 0
01 0

01 0
-01 0

01

-01

01

0
0
0
0
4]
0
0
0
0
0
0
0
01 0
0
91 0
0
0
0

0

0

0

0

0

0

0

01 O

AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBER LAUNCH WENEQEV(Continued)

VEHICLE LAUNCH
DATE
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS- 507,"léﬂ§?R
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS-507 13 SEP
AS~507 13 SEP
AS-507 13 SEP
AS-507 13 SEP

69

own(}iim
[N} \‘\Df i

69




D5-15551(1)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL NAME DECIMAL SCALE VEHICLE LAUNCH

ADD VALUE VALUE FACTOR DATE

016101037761644 DECA1l 1.248918D-01 0 AS-507 13 SEP 69
016102040152642 DECA2 1.2581500-01 0O AS-507 13 SEP 69
J16103040401442 DECA3 1.269651D-01 0 AS-507 13 SEP 69
016104040646646 DECA4 1.282259D-01 0 AS-507 13 SEP 69
016105000000000 DECAS 0.0 0 AS-507 13 SEP 69
J16106000000000 DECA6 0.0 0 AS-507 13 SEP 69
J16107000000000 DECAT 0.0 0 AS-507 13 SEP 69
vl16110000000000 DECA8 0.0 0 AS-507 13 SEP 69
J16111000000000 DECA9 0.0 0 AS-507 13 SEP 69
J16112000000000 DECAL1O 0.0 0 AS-507 13 SEP 69
J16113000000000 DECALl 0.0 0 AS-507 13 SEP 69
016114000000000 DECALl2 0.0 0 AS-507 13 SEP 69
U16115000000000 DECAL13 0.0 0 AS-507 13 SEP 69
J16116000000000 DECAl4 0.0 0 AS-507 13 SEP 69
J16120371360612 ENAO 9.744932D0-01 O AS-507 13 SEP 69
016121371365210 ENAL 9.745275D~-01 0O AS-507 13 SEP 69
J16122371366412 ENA2 9.7453710-01 0 AS-507 13 SEP 69
216123371362500 ENA3 9.745073D0-01 0 AS-507 13 SEP 69
016124371353442 ENA4 9.744535D-01 0 AS-507 13 SEP 69
J16125300000000 ENAS 0.0 0 AS-507 13 SEP 69
016126000000000 ENA6 0.0 0 AS-507 13 SEP 69
J16127000000000 ENAY 0.0 0 AS-507 13 SkP 69
016130000000000 ENAS 0.0 0 AS-507 13 SEP 69
J16131000000000 ENA9 0.0 0 AS-507 13 SEP 69
016132000000000 ENA1O 0.0 0 AS-507 13 SEP 69
016133000000000 ENALL 0.0 0 AS-507 13 SEP 69
016134000000000 ENAl2 0.0 0 AS-50T 13 SEP 69
016135000000000 ENAL13 0.0 0 AS-507 13 SEP 69
016136000000000 ENAl4 0.0 0 AS-507 13 SEP 69
016140000000000 TPBO 0.0 15 AS-507 13 SEP 69
016141020356676 TPBl 2.107718D 0315 AS-507 13 SEP 69
016142054164530 TPB2 5.661168D 0315 AS-507 13 SEP 69
U16143123455052 TPB3 1.0699270 0415 AS-507 13 SEP 69
016144176055432 TPB4 1.613939D 0415 AS-507 13 SEP 69
016145000000000 TPBS 0.0 15 AS-507 13 SEP 69
016146000000000 TPB6 0.0 15 AS-507 13 SEP 69
016147000000000 TPB7 0.0 15 AS-507 13 SEP 69
016150000000000 TPB8 0.0 15 AS-507 13 SEP 69
J16151000000000 TPB9 0.0 15 AS-507 13 SEP 69
016152000000000 TPB10 0.0 15 AS-507 13 SEP 69
016153000000000 TPBll 0.0 15 AS-507 13 SEP 69
016154000000000 TPBl2 0.0 15 AS-507 13 SEP 69
016155000000000 TPB13 0.0 15 AS-507 13 SEP 69
016156000000000 TPBl4e 0.0 15 AS-507 13 SEP 69
016157125532036 BETAB  3.346715D-01 0 AS-507 13 SEP 69
J16160772074656 C3B0 -1.541714D 0626 AS-507 13 SEP 69
016161772101300 C38B1 -1.539392D 0626 AS-507 13 SEP 69

W
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TABLE 4-V.

D5-15551(I)~7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WiIwouUW (Continued)

OCTAL OCTAL
anD VALUE

0161627721021736
016163772077360
016164772370522
116165000000000
016166000000000
J16167000000000
J16170000000000
)16171000000000
116172000000000
216173000000000
J16174000000000
J16175000000000
J16176000000000
016200375660616
016201375705176
016202375722152
016203375704412
116204375622046
016205300000030
016206000000000
016207000000000
016210000000000
016211000000000
316212000000000
U16213003000000
016214000000000
016215000000000
016216000000000
016220104206746
J16221104641166
016222105504264
J16223106503146
0162264107424460
016225000000000
016226000000000

016227000000000

J16230000000000
016231000000000
J16232000000000
016233000000000
316234000000000
016235000000000
016236000000000
D16240040107214
J16241040241372
U16242040436164
116243040662550

NAME

c3B2
C383
C3ba
C385
€36
c3s7
€388
€389
C3810
€381l
c3Bl2
€3813

(3814

C0OSBO
CusB1
c0sB2
C0SB3
CUSB4
C0SB5
COSB6
COSBT
COSB8
CUSBY9
COSB10
CaOsBl1l
cossl2
CuSB13
COSB14
RASBO
RASHB1
RASB2
RASB3
RASB4
RASBS
RASB6
RASBT
RASBS
RASBIY
RASB10
RASBL1
RASBL2
RASBL3
RASBL4
DECBO
DECBL
DECB2
DECB3

DEC IMAL
VALUE

SCALE
FACTOR

-1.538533D 0626
-1.54(0368D 0626
-1.543855D 0626
0.0 26
o 26
0 26
0 26
0 26
0 26
0 26
0 26
0 26
0] 26
915831D0-01
9173930-01
«918382D-01
«917337D~-01
+913488D-01

COCOCOCCOOO0O

66546D-01
688082D0-01
«720059D-01
«794540D0-01

MANMNNNODQOCOQCOCOOUVUYVLELLOOCOOUOOCOCO

COO0OQOOCoOoOOCON
* o o s o

COCOCOoOCOCQCO

1.2554380-01
1.2623210-01
1.271837D-01
1.2831650-01

CO0OQLOO0OCOOOOO0COOOCCCOCCCOCOCOQCOCCOQCO

VEHICLE

AS-50T7
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS5-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

s [
i [\

LAUNCH

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

13

13
13
13
13
13
13
13
13
13

13

13
13
13
13

13

13
13
13
13
13
13
13
13
13
13
13

DATE

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

SEP.
SEP.

SEP
SEP

SEP
SEP.

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

SEP

SEP
SEP

SEP

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

69

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
€9



D5-15551(1)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING ;;
FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

UCTAL OCTAL NAME  DECIMAL SCALE VEHICLE LAUNCH
ADD VALUE VALUE FACTOR DATE
016244041051264 DECB4 1.292218D-01 O AS-507 13 SEP 69
N016245000000000 DECBS 0.0 0 AS-507 13 SEP 69
016246000000000 DECB6 0.0 0 AS-507 13 SEP 69
016247000000000 DECB7 0.0 0 AS-507 13 SEP 69
016250000000000 DECB8 0.0 0 AS-507 13 SEP 69
016251000000000 DECB9 0.0 0 AS-507 13 SEP 69
016252000000000 DECB10 0.0 0 AS=-507 13 SEP 69
016253000000000 DECB11 0.0 0 AS-507 13 SEP 69
016254000000000 DECB12 0.0 0 AS-507 13 SEP 69
J16255000000000 DECB13 0.0 0 AS-507 13 SEP 69
016256000000000 DECBl4 0.0 0 AS-507 13 SEP 69
016260371356226 ENBO  9.744743D-01 0 AS-507 13 SEP 69
016261371363012 ENBL  9.745104D-01 0 AS-507 13 SEP 69
U16262371364436 ENB2 9.7452210-01 0 AS-507 13 SEP 69
U16263371360356 ENB3  9.7449090-01 0 AS-507 13 SEP 69
016264371350652 ENB4  9.744326D-01 0 AS-507 13 SEP 69
016265000000000 ENBS 0.0 0 AS-507 13 SEP 69
016266000000000 ENB6 0.0 0 AS5-507 13 SEP 69
716267000000000 ENB7 0.0 0 AS-507 13 SEP 69 *3
016270000000000 ENB8 0.0 0 AS-507 13 SEP 69 -
016271000000000 ENB9 0.0 0 AS-507 13 SEP 69
016272000000000 ENBLO 0.0 0 AS-507 13 SEP 69
916273000000000 ENBLL 0.0 0 AS-507 13 SEP 69
016274000000000 ENB12 0.0 0 AS-507 13 SEP 69
016275000000000 ENB13 0.0 0 AS-507 13 SEP 69
U16276000000000 ENB14 0.0 0 AS-507 13 SEP 69
016300146332034  HIO0 4,0010110-01 O AS-507 13 SEP 69
016301046132560 H11 1.491297D~01 0 AS-507 13 SEP 69
016302742310764 H12 -1.156542D-01 0 AS-507 13 SEP 49
016303024513606 H13 8.065616D-02 0 AS-507 13 SEP 69
016304771307244 H14 -2.582306D-02 0O AS-507 13 SEP 69
016305044524220 TDS1  4.693070D 0315 AS-507 13 SEP 69
016306000000000 TLUSO 0.0 15 AS-507 13 SEP 69
016310175037412 H20 4.885217D-01 0 AS-507 13 SEP 69
016311044030166 H21 1.408099D~-01 0 AS-507 13 SEP 69
016312756366476 H22  -6.843093D-02 0 AS-507 13 SEP 69
016313014701214 H23 5.030271D-02 0 AS-507 13 SEP 69
016314775076676 H24 -1.123907D-02 0 AS-507 13 SEP 69 :
016315176055430 TDS2  1.613939D 0415 AS-507 13 SEP 49 !
016320000000000 H30 0.0 0 AS-507 13 SEP 69
016321000000000 H31 0.0 0 AS-507 13 SEP 69
016322000000000 H32 0.0 0 AS-507 13 SEP 69
016323000000000 H33 0.0 0 AS-507 13 SEP 69
016324000000000° H34 0.0 0 AS-507 13 SEP 69 ,
016325000000000 TDS3 0.0 15 AS-507 13 SEP 69 )
016347 ' CKS16 NOT AVAILABLE  AS-507 13 SEP 69 -
016354077600000 DATE  2.550000D 0210 AS-507 13 SEP 69
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o TABLE 4-V. AS~507 G MISSION OCTAL PRESET CARD LISTING

UCTAL OCTAL
ADD VALUE

016355302554504
716373110075164
FND

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

NAME DECIMAL SCALE VEHICLE LAUNCH
' VALUE FACTOR DATE

TVRATE 2.321150D-0515- AS-507 13 SEP 69

TLO 3.692523D0 0417 AS~50T7 13 SEP 69
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TABLE 4-V,

D5-15551(T) -7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL
ADD VALUE

215200146314630
J15201063146314
015202160173160
0152037777777 76
J15210000013532
J15211000015246
019212023577730
015213023151306
Ul5214004120404
J15215004632554
015220024437042
015221026331272
V1l5222310476074
015223310555414
015230102741550
015231154320510
015232252525252
015233070707070
J15234377777776
015235

015236

015237

015240001701330
015241002413426
315250000000000
015251006055546
015252031123152
015260006055546
D15261023045404
015262151033706
015377

016000000000000
016001001417750
016002016046140
016003110301534
016004202157062
016005000000000
016006000000000
016007000000000
016010000000000
016011000000000
016012000000000
016013000000000
016014000000000
016015000000000
016016000000000

NAME DECIMAL
VALUE

SCALE

AZO 4.0000000-01 O
AZS 2.0000000-01 ©
THTEQO 4.3844010-01 0
PAD -2.980232D-08 0

DVBRA 1.459500D 0014
OVBRB 1.6656000 0014
FA 7.7147870-02 O
FB 7.5022800-02 0

TAU3RA 5.321276D 0215
TAU3RB 6.146783D 0215
ALFTSA 8.031514D-02 0
ALFTSB 8.759587D-02 0O
RNA 6.5739600 0623
RNB 6.576994D 0623
TSTA 8.568426D 0315
TST8 1.387616D 0415
DPITL 6.666667D-01 0
DYAWl 2.222222D-01 O
DROLLL 9.999999D-01 O
OPIT2 NOT AVAILABLE

DYAW2 NOT AVAILABLE

DROLL2 NOT AVAILABLE

T3PRA 2.403561D 0215

T3PRB 3.228862D 0215
TD1 0.0 15
TD2 T.794248D 0215
TD3 3.2208020 0315

TSD1 7.794248D 0215
TSD2 2.4413770 0315
TSD3 1.344697D 0415
CKS15 NOT AVAILABLE

TPAQ 0.0 15
TPAL 1.959887D0 0215
TPA2 1.8015480 0315
TPA3 9.264420D 0315
TPA4 1.6667770 0415

TPAS 0.0 15
TPA6 0.0 15
TPA7 0.0 15
TPAS 0.0 15
TPA9 0.0 15
TPA1O 0.0 15
TPAll 0.0 15
TPAl2 0.0 15
TPAL13 0.0 15
TPAl4 0.0 15

o
1
>
K

FACTOR

VEHICLE

AS-507
AS-507
AS-507
AS5-507
AS-507
AS-507
AS-507
AS5-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS~-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

LAUNCH
DATE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

W



D5-15551(1I)-7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

0[6053000000000 COSAll AS-507 15

316054000000000 COSAl2 AS-507 15

UCTAL OCTAL NAME  DtCIMAL SCALE VEHICLE LAUNCH
~ADD  VALUE :f;;f VALUE FACTOR ~ DATE
016017124560660  BETAA 3.309391D-01 O AS-507 15 SEP 69
ul6020771725074 C3A0 -1.5948190 0626 AS-507 15 SEP 69
Jl6021771735114 C3A1 -1.590708D 0626 AS-507 15 SEP 69
J16022771743030 . C3A2 -1.587689D 0626 AS-507 15 SEP 69
016023771733752 C3A3 -1.591317D 0626 AS-507 15 SEP 69 B
016024TT1724356 C3A4 -1.595154D 0626 AS-507 15 SEP 69 -
j160250000000006 = C3A5 0.0 26 AS-507 15 SEP 69 -
116026000000000 C3A6 0.0 26 AS-507 15 SEP 69 o
)16027000000000 C3A7 0.0 26 AS-507 15 SEP 69 o
' C3A8 0.0 26 AS-507 15 SEP 69 B
016031000000000 C3A9 0.0 26 AS-507 15 SEP 69
J16032000000000 C3A10 0.0 26 AS-507 15 SEP 69
J16033000000000  C3All 0.9 _.26 AS-307 15 SEP 69 B
016034000000000 C3A12 0.0 26 AS-507 15 SEP 69
J16035000000000 C3A13 0.0 26 AS-507 15 SEP 69 -
116036000000000  C3Al4 0.0 26 AS-507 15 SEP 69 B
J16040375726164  CUSAD 9.918688D-01 0 AS-507 15 SEP 69
016041375750402  COSAL  9.920083D-01 0 AS-507 15 SEP 69 B
016042376022204 COSA2  9.923268D-01 0 AS-%07 15 SEP 69 -
716043375751404 COSA3 9.920159D-01 0 AS-507 15 SEP 69 B
0160644375707730  COSA4 9.9175970-01 0 AS-507 15 SEP 69 -
J16045000000000 COSA5 0.0 0 AS-507 15 SEP 69 i
016046000000000 CUSA6 0 0 AS-507 15 -
-7 0l6047000000000 __ COSA7 0 U AS-507 15 SEP 69
J16050000000000  COSAS8 0 0 AS-507 15 SEP 69 -
116051000000000 C0SA9 0 0 AS-507 15 SEP ¢
016052000000000 CUSALOQ 0 AS-507 15
0
0
0
0

0
0
0
0
0
0
0 )

. 016055000000000 COSAL3 0 AS-507 1% SEP 69
0160560000000 COsAl4 0 AS-507 15 SEP 69 ’
016060155467140 RASAQ 4.281554D-01 0 AS=-507 15 SEP 69
016061155622060  RASAL 4.2886490D-01 0 AS-507 15 SEP 69
016062156325216 RASA2 4.313147D-01 O AS-507 15 SEP 69
J16063157746142 RASA3 4.373031D-01L 0 AS-507 15 SEP 69
116064161400222 RASA4 4.433616D-01 O AS-507 15 SEP 69
016065000000000 RASAS 0.0 0 AS-507 15 SEP 69 )
216066000000000 RASA6 0.0 0 AS$-507 15 SEP 69 -
016067000000000 RASAT 0.0 0 AS-507 15 SEP 69 )
016070000000000 RASA8 0.0 0 AS-507 15 SEP 69 -
016071000000000 RASAY 0.0 0 AS-507 15 SEP 69 -
016072000000000 RASALO 0.0 0 AS-507 15 SEP 69
216073000000000 RASALL 0.0 0 AS$-507 15 SEP 69
215074000300000 RASAL2 0.0 0 AS-507 15 SEP 69
J16075000000000 RASAL3 0.0 0 AS-507 15 SEP 69
J16076000000000 RASAL4 0.0 0 AS-507 15 SEP 69
J16100050036164 DECAO 1.564806D-01 0

AS-507 15 SEP 69




TABLE 4-V.

UCTAL OCTAL
ADD VALUE

016101050061442
016102050116454
016103050205740
216104050250506
J16105000000000
016106000000000
016107000000000
016110000000000
)J16111000000000
716112000000000
016113000000000
016114000000000
316115000000000
J16116000000000
016120371174206
J16121371204460
016122371212774
016123371202644
016124371172534
016125000000000
216126000000000
J16127000000000
016130000000000
016131000000000
016132000000000
016133000000000
016134000000000
V16135000000000
016136000000000
016140000000000
016141001417750
016142016046140
U16143110301534
016144202157062

016145000000000

J16146000000000
016147000000000
016150000000000
016151000000060
016152000000000
016153000000000
016154000000000
U16155000000000
016156000000000
016157125516572
016160771724556
016161771734732

D5-15551(1)-7

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

NAME

DECA1
DECAZ2
DECA3
DECA4
DECAS
DECA6
DECAY
DECAB
DECAS
DECALO
DECALll
DECA1l2
DECAL3
DECAl4
ENAOQ
ENAl

ENAZ2

ENA3
ENA4
ENAS
ENAG
ENAT
ENAS
ENA9
ENAL1O
ENnALL
ENAL2
ENA13
ENAl4
TPBO
TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPBYT
TPBS8
TPB9
TPBlO
TPB1L1
TPBL12
TPB13
TPB1l4
BETAB
C380
C38l

DECIMAL
VALUE

SCALE

1.566282D0-01
1.568496D~01
1.5727190-01
1.575366D-01

coCcCcocCcoQOo
OCCOCOCOOO0CO

¢ o & o & o & o+

9.7360430-01

9.7366730-01

9.7371670-01
9.736543D-01
9.7359220-01

[N ojajoNoooJojojojoNaojooRolaoNeNoooloojoNoNaoNeNoN o)

o 15
59887D 0215
015480 0315
644200 0315
667T7T7D 0415

15
15
15
15
15
15
15
15
15
15

COO0OO0OCCOOCOOrHrVYHMFOODOCOOOO0OOCO O
® 8 9 8 8 6 & 8 6 & % & 6 % s s s 6 . 0 s s e »

COCOO0OOCOCOOoOOND®VYODOODCOCODCOCOCOO

 3.3458510-01 O

-1.595026D 0626
-1.590822D 0626

4-46

FACTOR

VEHICLE

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

AS-507
AS-507

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-5017
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-501
AS-507

LAUNCH
DATE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

15

15
15
15
15
15
15
15
15
15
15
15
15
15

15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

AS-507 G MISSION OCTAL PRESET CARD LISTING

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

SEP

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

SEP

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

69

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69



. D5-15551(1)-7

TABLE 4-V. AS5-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

0CTAL OCTAL NAME DECIMAL SCALE VEHICLE LAUNCH
ADD VALUE VALUE FACTOR DATE
016162771 T743416 €382 -1.587443D 0626 AS-507 15 SEP 69 A
W161637T1734272 C3B3 -1.591110D 0626 AS-507 15 SEP 69
J16164TT1724506  C3B4 -1.595065D 0626 AS-507 15 SEP 69
V16165000000000 (385 0.0 26 AS-507 15 SEP 69
J16166000000000 (386 0.0 26 AS-507 15 SEP ¢
916167000300000 =~ " €387 0.0 26 As-50T7 15 SEP 69 B
~016170000000000 €388 0.0 26 AS-507 15 SEP 69 T
416171000200000 €389 0.0 " 26 AS-507 15 SEP 69 '
J161720000200000 “C3Bl0 0.0 26 AS-507 15 SEP 69
216173000000000  (C€3811 0.0 26 AS-507 15 SEP 65
916174000000000  C38B12 0.0 26 AS-50T7 15 SEP 69
©16175000000000 €3813 0.0 26 AS-507 15 SEP 69
16176000000000  C38l4 0.0 26 AS-507 15 SEP 69
016200375673132 COSBO 9.916624D-01 O AS-507 15 SEP 69
u16201375760322 COSBl  9.920686D-01 0 AS-507 15 SEP 69
016202376031336 C0SB2 9.923816D-01 0 AS-507 15 SEP 69
116203375745246 COSB3 9.919840D-01 0 AS-507 15 SEP 63
016204375644352 CUSB4 9.914891D-01 0 AS-507 15 SEP 69
L 716205000000000 COSB5 0.0 0 AS-507 15 SEP 69
3 116206000000000 COSB6 0.0 0 AS-507 15 SEP 69
= 216207000000000 = €C0OSB7 0.0 0 AS-507 15 SEP 69
016210000000000 " c0oss88 0.0 0 AS-507 15 SEP 69
C0SB9 0.0 0 AS-507 15 SEP 69 o
016212000000000  CUSBLO 0.0 0 AS-507 15 SEP 69 =
016213000000000  ~ COSBll 0.0 0 " AS-507 15 SEP 63
J162140000C;;  )0 COSB12 0.0 ‘0 AS=507 15 SEP 69
0162 630¢ C0SB13 0.0 ‘0 AS-507 15 SEP 69 o
] 6DVQQQQOOO'f" CuSBl4 0.0 0 AS-507 15 SEP 69 o
, 56630220 RASBO 4.3280250-01 0 AS-507 15 SEP 65
" 016221157125337 RASBl 4.342455D-01 O AS-507 15 SEP 69
016222157627642 RASB2 4.367052D-01 0 AS-507 15 SEP 69
016223161210654 RASB3 4.424502D-01 0 AS-507 15 SEP 69 )
016224162516354 RASB4 4.478642D-01 0 AS-507 15 SEP 69 )
. J16225000000000 RASB5 0.0 0 AS-507 15 SEP 69
e U16226000000000 @ RASB6 0.0 0 AS-507 15 SEP 69
© st o 916227000000000 °  RASB7T 0.0 0 “AS-507 15 SEP 69
016230000000000 RASB8 0.0 0 AS-507 15 SEP 69
01623 ' RASB9 0.0 0 AS-507 15 SEP 69
u16232000050000 RASB10 0.0° 0 AS-507 15 SEP 69
016233000000000 RASBLl 0.0 0 AS-507 15 SEP 69
0D16234000000000 RASB12 0.0 0 AS-507 15 SEP 69
016235000000000 RASBL3 0.0 0 AS-507 15 SEP 69 ,
116236000000000 " RASBl4 0.0 0 AS-507 15 SEP 69
J16240050101230 DECBO 1.567482D-01 U AS-507 15 SEP 69 )
vul6241050152374 DECBL 1.57G6250-01 0 AS-507 I5 SEP 69
016242050203014 DECB2 1.572496D-01 0 AS-507 T5 SEP 69
0

116243050262424 DECB3 1.576122D-01 0 AS-507 15 SEP 69
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D5-15551(1)-7

TABLE 4-V, AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

UCTAL OCTAL NAME  DECIMAL SCALE VEHICLE LAUNCH
ADD VALUE VALUE FACTOR DATE
016244050266632 DECB4 1.576447D-01 0 AS-507 15 SEP
016245000000000 DECB5 0.0 0 AS-507 15 SEP
016246000000000 DECB6 0.0 0 AS-507 15 SEP
016247000000000 DECBT 0.0 0 AS-507 15 SEP
216250000000000 DECB8 0.0 0 AS-507 15 SEP
U16251000000000 DECBY 0.0 0 AS-507 15 SEP
016252000000000 DECBLO 0.0 0 AS-507 15 SEP
J16253000000000 DECBLLl 0.0 0 AS-507 15 SEP
016254000000000 DECB12 0.0 0 AS-507 15 SEP
016255000000000 DECB13 0.0 0 AS-507 15 SEP
016256000000000 DECBl4 0.0 0 AS-507 15 SEP
U16260371172352 ENBO  9.735905D-01 0 AS-507 15 SEP
016261371203242 ENBL  9.7365810-01 0 AS-507 15 SEP
016262371212456 ENB2  9.737136D-01 0 AS-507 15 SEP
016263371202212 ENB3  9.736501D-01 O AS-507 15 SEP
016264371171430 ENB4  9.735836D-01 O AS-507 15 SEP
J16265000000000 ENB5 0.0 0 AS-507 15 SEP
016266000000000 ENB6 0.0 0 AS-507 15 SEP
016267000000000 ENBT 0.0 0 AS-507 15 SEP
016270000000000 ENB8 0.0 0 AS-507 15 SEP
016271000000000 ENB9 0.0 0 AS-507 15 SEP
916272000000000 ENBLO 0.0 0 AS-507 15 SEP
016273000000000 ENBLL 0.0 0 AS-507 15 SEP
016274000000000 ENB12 0.0 0 AS-507 15 SEP
016275000000000 ENBL13 0.0 0 AS-507 15 SEP
016276000000000 ENBl4 0.0 0 AS-507 15 SEP
016300146706756 H10 4.019086D-01 0 AS-507 15 SEP
016301115635004 H11 3.0393230-01 0 AS-507 15 SEP
016302554656736 H12 -5.7483720-01 0 AS-507 15 SEP
016303222277616 H13 5.7177560-01 O AS-507 15 SEP
016304710054602 Hl4 -2.184085D-01 O AS-507 15 SEP
016305006055546 TOSL  7.794248D 0215 AS-507 15 SEP
016306000000000 TDSO 0.0 15 AS-507 15 SEP
D16310174046042 H20 4.846654D-01 0 AS-507 15 SEP
916311017036200 H21L 5.882456D-02 0 AS-507 15 SEP
016312753442530 H22 -7.9813590-02 0 AS-507 15 SEP
016313023326600 H23 7.585719D-02 0 AS-507 15 SEP
016314770651366 H24 . -2.800385D-02 O AS-507 15 SEP
016315031123152 TDS2  3.220802D 0315 AS-507 15 SEP
016320202762342 H30 5.1161530-01 0 AS-507 15 SEP
016321027256154 H31 9.117288D-02 0 AS-507 15 SEP
016322771651610 H32  -2.4095410-02 0 AS-507 15 SEP
016323007054740 H33 2.7686620-02 0 AS-507 15 SEP
J16324776270064 H34 ~-6.4079280-03 0 AS-507 15 SEP
016325202157060 TDS3  1.666777D 0415 AS-507 15 SEP
016347 CKS16 NOT AVAILABLE  AS-507 15 SEP
016354100200000 DATE = 2.570000D 0210 AS-507 15 SEP

4-48

69
69
69
69
69
69
69
69
69
69
69

69

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

69

69
69
69
69
69
69
69
69
69
69
69
69

oy



D5-15551(1)-7

TABLE 4—V, gsfSOT G MISSIQQfOCIAi PRESET CARD nggéygd;w”
FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL N NAME  DECIMAL SCALE VEHICLE LAUNCH
ADD VALUE VALUE ~ FACTOR DATE

J16355302554504 TVRATE 2.321150D-0515- AS-507 15 SEP 69

116373115365612 TLO 3.966977D 0417 AS-507 15 SEP 69 T
LD D LI :




TABLE 4-V,

D5-15551(1)-7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL
ADD VALUE

015200146314630
015201063146314
015202324262166
015203777777776
015210000013532
315211000015246
015212024667416
015213023751760
U15214004121012
015215004633156
015220023620522
U15221025710360
015222310461702
U15223310542450
015230100574322
015231152101526
015232252525252
V15233707070710
015234377777776
015235

015236

015237

015240001703654
015241002414406
015250000000000
015251033017600
015252176707310
015260033017600
015261143667506
015262006125660
015377

016000000000000
016001022636574
016002061376322
016003132473660
016004205035170
016005000000000
016006000000000
016007000000000
016010000000000
016011000000000
016012000000000
016013000000000
016014000000000
016015000000000
016016000000000

NAME DECIMAL
VALUE

SCALE
FACTOR

AZ0 4.000000D0-01 O
AZS 2.0000000-01 O
THTEO 8.2948480-01 O
PAD -2.980232D-08 0

DVBRA 1.459500D 0014
DVBRB 1.665600D Q0Ul4
FA 8.147833D-02 O
FB 71.795692D-02 O

TAU3RA 5.322558D 0215
TAU3RB 6.148043D 0215
ALFTSA 7.727556D-02 O
ALFTSB 8.5513840-02 0
RNA 65731760 0623
RNB 6.576293D 0623
TSTA 8.2871030 0315
TST8 1.358442D 0415
DPIT1 6.666667D-01 O
DYAWl —2.222222D-01 O
DROLLLI 9.999999D-01 O
DPIT2 NOT AVAILABLE

DYAW2 NOT AVAILABLE

DROLL2 NOT AVAILABLE

T3PRA 2.409599D 0215
T3PRB 3.231287D 0215
TD1 0.0 15
TD2 3.459938D 0315
TD3 1.624185D 0415

TSD1 3.459938D0 0315
TS5D2 1.278191D 0415
TSD3 7.894609D0 0215
CKS15 NOT AVAILABLE
TPAO 0.0 15
TPAl 2.4076860 0315
TPA2 6.335603D 0315
TPA3 1.159896D 0415
TPA4 1.703131D 0415

TPAS 0.0 15
TPAG6 0.0 15
TPAT 0.0 15
TPASB 0.0 15
TPA9 0.0 15
TPA1O 0.0 15
TPAll 0.0 15
TPAL2 0.0 15
TPAl13 0.0 15
TPAl4 0.0 15

4-50

VEHICLE

AS-507
AS-507
AS-507
AS-507
AS5-507
AS-507
AS-507
AS-507
AS-507
AS-5017
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-5017
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-50T7
AS-507
AS-507
AS-507
AS-507
AS-507
AS~-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-5017
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS~-507

LAUNCH
DATE

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
i8
18
18
18
18
18

18

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69



TABLE 4-V,

D5-15551(1) -7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOWf(Contlnued)

OCTAL OCTAL
ADD VALUE

016017124531426
ulo020771222364

V16021771226042

C016022771231056
916023771232444

v C3A4

016025000000000

0160247T71232604

U16026000000000
U16027000003000
916039200006090
216031000000000

016032000000000

016033000000000
J16034000000000
116035000000000
016336000000000
116040376563734
J16041376461362
J10042376460564
116043376467330
016044376561260
)16045000000000

016046000000000

u16047000000000
316050000000000
16051000000000

J16052000000000

J16053000000000
16054000000000
016055000000000
016056000000000
216060271241654

G16061271404136
016062272314636
016063273456570

316064275053004
J16065000000000
016066000300000
216067000030000
J16070000000000
J16071000000000
“g16072000000000
“316073003000000
016074000200000
4116075000000000
J16076000030000
216100037519274

RASA3
RASA4

RASA2

RASAS
RASAG
RASAT
RASAB
RASAS
RASALO
RASAILL
RASA12
RASAL3
RASAl4
DECAQ

D—‘OOOC)‘OCOCOO
* s ® 8 & 8 8 s e o »

NCOCOOOOCOO

4—~

© 7.281251D-01
7.3277850-01
7.386094D-01

359900-01

51

0CCOO0OO0CCCO0O0O0COCO000000O0COCC

VEHICLE

AS-507
AS-507
AS-507

CAS-5017
“AS-507
"AS-507

AS-507

AS-507

~AS-507
AS-50T7

“AS-507
AS-507

AS-507
AS-507

AS-507
AS-507

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

- AS-507
- AS-507

AS-507
AS-507
AS-5017
AS-507
AS-507
AS-507

 AS-507
AS-507
' AS-507

NAME DECIMAL SCALE
VALUEW FACTUR
BETAA 3, 3076130 01 O
T C3A0 -1.760204D 0626
T C3al -1.7 0626
C3A2 -1.756625D 0626
C3A3 -1.755868D 0626
A -1.755773D 0626
" C3A5 0.0 26
C3A6 0.0 26
C3A7 0.0 26
~C3A8 0.0 26
- C3A9 0.0 26
C3A10 0.0 26
C3All 0.0 26
C3A12 0.0 26
3413 0.0 26
C3Al4 0.0 26
CUSAD 9.9502510 01
COSAl 9.
- CUSA2 9
T cusa3 9
- COSA4 9
CusAas 0.0
C0S5A6 0.0
C0SAT 0.0
CUSA8 0.0
~ CUSA9 0.0
CDSAL0 0.0
'COSALll 0.0
‘COSA12 0.0
COSAl3 0.0
COSAL4 0.0
RASAD = 7.238910D-01
RASAL 7.246413D-01

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

AS-507

AS-507
AS-507

LAUNCH

18
18
18

18"
18

18
18
18
18
18
18
18
18
18
18
18
18
18

18

18
18

18

18
18

18 St

18
18
18
18
18

‘18

18
18

18"

18
18

18 St

18
18

18 SE

18
18
18
18
18
18
18

DATE

SEP 69
SEP 63
SEP 69

SEP 69
SEP 69

SEP 69

SEP 69
SEP 469
"SEP 69
SEP 69
SEP 69
SEP 69
SEP 69
SEP 69
SEP 49
SEP 69
SEP 69
SEP 69
SEP 69

SEP 69
SE0 6

SEP 69



TABLE 4-V.

D5-15551(1)~7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL
ADD VALUE

V16101037215402
016102036773060
016103036513400
016104036352312
016105000000000
016106000000000
016107000000000
216110000000000
J16111000000000
016112000000000
016113000000000
016114000000000
0161150000006000
016116000000000
016120370426466
016121370432344
016122370435420
016123370436736
016124370437142
016125000000000
016126000000000
016127000000000
016130000000000
J16131000000000
016132000000000
016133000000000
016134000000000
016135000000000
016136000000000
016140000000000
016141022636574
016142061376322
U16143132473660
016144205035170
016145000000000
016146000000000
J16147000000000
016150000000000
016151000000000
016152000000000
016153000000000
016154000000000
016155000000000
016156000000000
016157123737264
216160771225070
016161771230662

NAME

DECAL
DECA2
DECA3
DECA4
DECAS
DECA6
DECAT
DECAS8
DECA9
DECAL0
DECA11
DECAL2
DECAL3
DECAl4
ENAO
ENAL
ENA2
ENA3
ENA4
ENAS
ENA6
ENAT
ENAB
ENA9
ENALO
ENALL
ENAL2
ENAL3
ENAL4
TPBO
TPB1
TPB2
TPB3
TPB4
TPBS
TPB6
TPBT
TPBS
TPBY
TPB1O
TPBI11
TPB12
TPB13
TPB14
BETAB
C380
€381

DECIMAL
VALUE

SCALE

1.221734D-01
1.210563D0-01
1.1971670-01
1.189758D-01

08756D-01
7090490-01
«709284D-01
«7093920-01
»7094110-01

* & & & 0 e & & e ¢ o

COO0OODOOOCODDOCOCOCOOCOOCOOOCOCOOOQO

15

07686D 0315
35603D 0315
59896D 0415
03131D 0415
15

15

15

15

15

15

15

15

15

15
3.2787590-01 0
-1.7586640 0626
-1.756750D0 0626

OO0 OO0OOOCOCOQOrMm M OINOOCOCOOOCOCOCOOVYVWYLYLLOO0OO0OOOOOCOOO

® 8 ® @ ® e O e & 5 " & 4 O 6 6 & b &+ 4 s v B b

COO0OO0OO0COOCOOCO~NWPHrOOOCOOOOOOQOQO

4-52

FACTOR

VEHICLE

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507

- AS-507

AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS~-507

LAUNCH
DATE

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
i8
18
18
18
18
18
18
18
18
18
18
18
18

‘18

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

-

Y



TABLE 4-V.

D5-15551(1)~7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

GCTAL OCTAL
ADD VALUE

161627712340 34
S16163771235346
;16164T71235552
16165000010000
+16166000000000
316167000000000
416170000300030
:16171000000000
216172000000000
#16173000900000
J16174000000000
J16175000000000
J16176000300000
W16200375522744
116201375711356
(116202375751212
216203375656150
U16204375420204
216205030000000
116206003J43000
J16237000000000
J16210000000030
316211000000000
u162120003000000
016213003000090
J16214000000000
J16215000000000
216216000000000
J16220267570236
016221273637316
U16222271661342
116223272572162
J16224273210564
ul6225000003000
)16226000000000
3116227003000000
)15230000000000
216231000000000
)16232000020000
21623300000004)
016234000000000
216235000000000
216236000003090
16240336022304
016241036147132
116242036004004
116243035301762

NAME

C3B2
€383
C3B4
€385
C3gé
c3Bv
ciBs
CiB9
c3810Q

C3Bl1

c3812
C3613
C3Bl4
COSBO
COSBI1
cuse2
cusB3
COSb4
COSBS
CUSB6
COSB7
cossas
CUSB9
COSBLO
CUSB11L
CuSBl12
cusBl3
CUSBl4
RASBO
RASB1
RASB2
RASB3
RASB4
RASBS
RASB6
RASB7T
RASBS
RASBY
RASBLO
RASBL11
RASB12
RASB13
RASBl4
DECBO
DECB1
DECB2
DECB3

DECIMAL
VALUE

SCALE
FACTO

-1.7551080 U626
-1.754393D 0626
-1.754262D 0626

0.0 26
26
26
26
26
26

OOOOCO

' & e s o &

OOOOOQ

.0

a 26
0 26
9086720-01 0
9177140-01
»9201410-01
«9156350~-01
«903584D-01

0
0
]
0
0
0
J
J
0
0
1

77148D-01
2191930-01
.259631D-01
2944810-01
3151190-01

[ ] L ] L [ ] L . . L 4 L] L ] L [ )

COOOOOCOCONNN‘NNOCQCC«OOOC«O~D~OCOCOOO

CcCCooGCCCCOo

1.1732780-01
1.1797470-01
1.172181D-01
1.151274D~-01

4-53

26
26

COOOCOOOOCOOOCOO0OOCOCODOOCOCOOCCCCOCO

VEHICLE LAUNCH
R DATE
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
__AS-507 _18 SEP
AS-507 18 SEP
AS-507 18 SEP
T AS-507 18 SEP
AS-507 18 SEP
AS-507 13 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS-507 18 SEP
AS~507 18 SEP
AS-507 18 SEP

69
69
69
69
69

69

69
69

69

69

63

69
69
69
66
69

69
69

69
69
69
69
69
69
69
69
69
69
69
69
69

69

69

69

69

69
69
69
69
69
69
69

69

69

69
69

69



TABLE 4-V.

D5~

15551 (1) -7

AS-507 G MISSION OCTAL PRESET CARD LISTING

FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

OCTAL OCTAL
ADD VALUE

016244034506340
016245000000000
J16246000000000
016247000000000
116250000000000
016251000000000
016252000000000
016253000000000
016254000000000
016255000000000
216256000000000
016260370430204
016261370433744
J16262370437162
016263370440464
V16264370440764
016265000000000
J16266000000000
016267000000000
J16270000000000
D16271000000000
016272000000000
J16273000000000
016274000000000
216275000000000
U16276000000000
J16300146322132
016301027724230
316302764736512

016303005461516

Q16304776211740
016305033017600
216306000000000
016310167115104

016311054433566

U16312743364610
016313026455772
016314771653642
016315176707310
016320227502700
016321001740032

016322000020232

016323000000000
216324000000000
016325205035170
J16347

J16354101000000

NAME

DECB9
DECB10O
DECB11
DECB12
DECB13
DECBl4
ENBO
ENB1
ENB2
ENB3
ENB4
ENB5S
ENB6
ENBT
ENBS
ENB9
ENBLO
ENBLL
ENB12
ENBL3
ENBLl4
H10
H11
H12
H13
Hl4
TDS1
TDSO
H20
H21
H22
H23
H24
TDS2
H30
H31
H32
H33
H34
TDS3
CKS16
DATE

DEC IMAL
VALUE

SCALE

118655D0-01
0
0
0
0
0
0
0
0
0
0
7

1.

o.

0.

0.

0.

0.

0.

0.

0.

O.

0.
9.7088820-01
9.709163D-01
9.709414D-01
9.709519D0-01
9.709547D-01
0

0

4]

0

0

0

0

0

0

0

-
L ]
-
-
*
*
*
*
L
]

OOOOOOOOOO

4.000410D0-01
9.3416600~02
~4.322323D-02
2.1863210-02
-6.760126D-03
3.459938D 0315
0.0 15
4.654322D-01 0
1.740397D-01 0
~1.114138D-01 0
8.8241500-02 0
-2.407978D-02 0
1.624185D 0415
5.923071D-01 0
7.5687670-03

[eNejoojojojolojoojojoojolooRojoNoojoNeo feolojoNoNallaNoNeRol

0.0

0.0

1.703131D 0415
NOT AVAILABLE

2.600080D 0210

4

54

FACTOR

0
1.243772D-04 O
0
0

VEHICLE

AS-507
AS5S-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS~507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-~-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS5-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS5-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
AS-507
A5-507
AS-507

AS-507

AS-507
AS-507
AS-507
AS-507
AS-507

LAUNCH

18
18
18
14
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18

18
18

18
18
18
18
18
18
18
18
18
18

18

18
18
18
18
18

DATE

SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

69
69

69
69
69
69
69
69
69
69
69
69

[;6 ?:
69

69
69
69
69
69

,
s



D5-15551(I)~7

TABLE 4-V. AS-507 G MISSION OCTAL PRESET CARD LISTING
FOR THE SEPTEMBER LAUNCH WINDOW (Continued)

BCTAL OCTYAL
AOD  VALUE

216355302554504
116373155001024
=ND

NAME

DECIMAL SCALE
VALUE FACTOR

VEHICLE

TVRATE 2.3211500-0515- AS-507

TLO

5.5809040 0417

4-55

AS-507

LAUNCH
DATE

18 SEP 69
18 SEP 69
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D5-15551 (1) =7

SECTION 5

TRAJECTORY LISTINGS AND MAGNETIC TAPE NUMBERS

5.0 MAGNETIC TAPES FOR AS-507 G MISSION TRAJECTORY DATA

Launch vehicle trajectory data are recorded in four magnetic
tape formats: B-7, AFETR, PRESET, and TRIM. A summary of

B-7 magnetic tapes for the AS-507 G mission is presented in
Table 5-I for the September launch window. AFETR tapes of the
AS-507 boost-to-parking-orbit and spent-stage trajectories are
identified in Table 5-II. AFETR tapes contain three types of
files: a BCD file describing tape contents and word format,

a trajectory data file, and a tape end file. PRESET and TRIM
tapes for the AS-507 G mission are identified in Table 5-III.

The nominal boost trajectories to earth orbit and the ensuing
coast trajectories in earth orbit vary only with azimuth and
are not simulated as launch-day-dependent data. For this
reason, only one set of EPO-boost data is presented for each
launch azimuth on the tapes listed in Tables 5-I and 5-1I.
Flight characteristics during the boost to translunar injec-
tion are both launch-date and launch-azimuth dependent.

5.1 TRAJECTORY DATA FROM GUIDANCE REFERENCE RELEASE TO
' LV/SC FIRST SEPARATION
A definition of trajectory parameters and of key-event nomen-
clature that are used in the computer-printed trajectory data
from GRR until LV/SC first separation is presented in Table
5-1V. Computer-printed trajectory data are presented in
Tables 5-V through 5-XIX for the AS-507 boost to earth parking
orbit along a 78.051-degree launch azimuth and coast in earth
parking orbit for approximately 2 1/2 revolutions. Data pre-
sented in these tables are in both English and metric units.
Tables containing metric units are denoted by -A after the
table number; tables containing English units are denoted by
-B.

TLI-boost trajectory simulations are initialized in earth
parking orbit prior to the time of timebase 6 initialization.
Tables 5-XX through 5-XXXII contain computer-printed trajec-
tory data for September 13, 1969, first-opportunity translunar-
injection boost and coast to LV/CSM separation for flight
along a 78.051-degree azimuth. Tables 5-XXXIII through 5-XLV
contain similar trajectory data for the second-opportunity
translunar injection boost for September 13 and a 78.051-
degree flight azimuth. LV/CSM separation is simulated at
timebase 7 + 1500 seconds.
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5.2 S-IC AND S-II SPENT-STAGE IMPACT TRAJECTORIES }

The nominal S-IC and S-ITI spent-stage impact trajectories are
dependent only upon launch azimuth and not upon launch date.
Computer-printed trajectory data for the S-IC spent stage are
presented in Tables 5-XLVI through 5-LIII from separation to
impact for a launch azimuth of 78.051 degrees. S-II spent-
stage impact trajectory data are presented in Tables 5-LIV
through 5-LXI for the same launch azimuth.

5.3 S-IVB/IU SPENT-STAGE SLINGSHOT TRAJECTORY

After completion of LV/SC separation, the S-IVB/IU is
maneuvered to the desired attitude for LOX dumping, vehicle
safing, and APS propulsive boost. These "slingshot" opera-
tions provide a velocity increment that is large enough
nominally to preclude lunar impact and to cause the S-IVB
stage to pass behind the trailing side of the moon and use
lunar velocity to achieve a solar orbit. Trajectory data for
the spent S-IVB stage are simulated using the Apollo Reference
Mission Program (ARMP). The slingshot velocity increment is
simulated as an instantaneous impulse at 9058 seconds after
GCS2 (Reference 7). Trajectory simulation is provided from
the time of LV/CSM separation until 250 hours after launch.

L

The ARMP print format for the S-IVB spenti-stage trajectory
simulation is defined in Table 5-LXII. Data for the 78.051-
degree-azimuth first-opportunity September 13 S-IVB spent-stage
slingshot trajectory are presented in Table 5-LXITII.

it i
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TABLE 5-III. SUMMARY OF AS-507 G MISSION PRESET
AND TRIM TAPES FOR THE SEPTEMBER LAUNCH
WINDOW
IBM 360 IBM 7094 LAUNCH
TAPE NUMBER TAPE NUMBER DATE ' COMMENTS
H07891 H06438 9/13 PRESET
J04429* H06997* 9/13 TRIM
H09773 H04371 9/15 PRESET
H09342 H09801 9/15 TRIM
J01625 J00649 9/18 PRESET
H04320 H00261 9/18 TRIM

* These tapes supersede data tapes identified in
Reference 26.
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TABLE 5-IV. FLIGHT TRAJECTORY PARAMETER DEFINITION
AND KEY-EVENT NOMENCLATURE

— - . PRINTOUT PARAMETER DEFINITION

o Time Total time from first motion (holddown
——— arm release).

— Thrust Magnitude of total thrust vector.
—- Mass Instantaneous mass of the vehicle,

Inertial Acceleration
Altitude
Earth-Fixed Velocity

Earth-Fixed
Flight-Path Angle

Gravitational
Acceleration

Pitch Reference
Angle

Yaw Reference Angle

Range

Inertial Veldéity

Inertial Flight—Path
Angle

Magnitude of inertial acceleration
vector.

Altitude of vehicle center of mass
referenced to subvehicle point.

Magnitude of the earth-fixed velocity
vector in Apollo 10 coordinates.

Angle between the earth-fixed velocity
vector and its projection onto a

plane perpendicular to the geocentric
position vector.

Magnitﬁdéfdfjthe gravitafidnai
acceleration vector.

Angle from the local horizontal to
the vehicle longitudinal axis
projection on the instantaneous
flight plane.

Angle from the instantaneous flight
plane to the vehicle longitudinal
axis.

Surface range from launch site to the
subvehicle point.

Magnitude of inertial velocity vector.

Angle between the inertial velocity
vector and its projection onto a plane
perpendicular to the geocentric posi-
tion vector.
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TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

PRINTOUT PARAMETER

Inertial Heading
Angle

Geocentric
Radius

Geodetic
Latitude
Longitude

Pitch, Yaw, and Roll
Attitude Command

Vehicle Pitch, Yaw, and
Roll Attitude Angles
Spacecraft Gimbal

Angles

Mach

Dynamic Pressure (Q)

Angle of Attack (a)

Q*Alpha Product

Normal-Force Angle

Normal Force

DEFINITION

Inertial azimuth measured from the
instantaneous meridian plane to the
projection of the inertial velocity
vector onto a plane perpendicular

to the position vector; the positive
angle 1is toward east from north.

Magnitude of the vehicle geocentric
position vector.

Geodetic latitude of the subvehicle
point.

Vehicle longitude measured positive
eastward from the prime meridian.

Platform-referenced minor-loop
commanded vehicle pitch, yaw, and
roll attitude angles.

Platform-referenced actual vehicle
pitch, yaw, and roll attitude angles.

Attitude of the launch vehicle meas-
ured in the spacecraft inertial
coordinate system.

Local free-stream Mach number.

Aerodynamic pressure equal to one-half
the product of the atmospheric density
(p) and the aerodynamic velocity (V)
squared.

Total angle measured between the
aerodynamic velocity vector and the
vehicle longitudinal axis.

Product of dynamic pressure and angle
of attack.

Angle measured from the Y body axis
to the projection of the aerodynamic
velocity vector in the Y-Z body axes
plane.

Aerodynamic force perpendicular to the
vehicle longitudinal axis.

5-8
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FLIGHT TRAJECTORY PARAMETER DEFINITION

AND KEY-EVENT NOMENCLATURE (Continued)

PRINTOUT PARAMETER

Axial Force

Aerodynamic Heating
Indicator

Commanded Control
Signals

Body Rotation Rates

Vehicle Position -
Inertial Coordinates

Vehicle Velocity -
Inéitial Coordinates

vehicle Position -

Earth-Fixed Coordinates

Vehicle Velocity -
FEarth-Fixed Coordinates

PRINTOUT SYMBOL
7 GRR

1sT MOT

TB1

TILINIT

DEFINITION

Aerodynamic force parallel to the
vehicle longitudinal axis.

Defined by the following equation:

t
- A\f QV
BT i

n/2-w  dt

Angular component of commanded nozzle
deflection in the body axis system.
(Roll component is multiplied by the
cosine of 45 degrees).

Rotation rates measured about each of
the body axes.

Position vector components of vehicle
center of mass in the Apollo 13
coordinate system. '

Velocit§ vector components of vehicle
center of mass in the Apollo 13

_coordinate system,

Position vector components of vehicle
center of mass in the Apollo 10 earth-
fixed launch site coordinate system.

Velocity vector components of vehicle

center of mass in the Apollo 10 earth-
fixed launch site coordinate system.

TRAJECTORY KEY EVENT

Guidance Reference Release
First Motion (Holddown Arm Release)
Timebase 1

Tilt Initiation
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TABLE 5-IV. FLIGHT TRAJECTORY PARAMETER DEFINITION
AND KEY-EVENT NOMENCLATURE (Continued)

PRINTOUT SYMBOL TRAJECTORY KEY EVENT

; %
¥

MACH 1 Mach One

MAX Q Maximum Dynamic Pressure

CECO $-IC Center-Engine Cutoff

MAX F/M Maximum Thrust-to-Mass Ratio

TB3 Timebase 3 Initiation

S2 UI 5-IT Ullage Ignition

SIC RI S-IC Retrorocket Ignition

SIC SEP S-IC/S-1II Separation

S2 IGN S-I1I Ignition

S2 90T S-II Engine 90-Percent Thrust

52 UTT S-1II Ullage Rocket Thrust Termination

INT J S-IC/S-I1 Interstage Jettison

LET J Launch Escape Tower Jettison

IGM EN IGM Enable

IGM ON IGM Initiation

TSMC1 Initiate Steering Misalignment
Correction

TB4 Timebase 4 Initiation

$4B UI S-IVB Ullage Rocket Ignition

52 RI S-I1 Retrorocket Ignition

S2 SEP S-11/S-1IVB Separation

S4B IGN S-1IVB First Ignition

S4B 90T S-IVB 90-Percent Thrust

v



TABLE 5-1IV.

PRINTOUT SYMBOL

IGM 38
S4B UTT
S4B UCJ

TSMC2

S4BGCS1

“TBS

S4B LUI
PO INS
ORB GID
LH2VTO
S54BLUCO
ORB NAV

1ST OPP
2ND OPP

FM NAV

TB6

02H21I

ViHZVTCO
S4B LUT
02H2CO

LTI

IGM Initiation

D5-15551(1) -7

FLIGHT TRAJECTORY PARAMETER DEFINITION
AND KEY~EVENT NOMENCLATURE (Continued)

. TRAJECTORY KEY EVENT

S-IVB Ullage Thrust Termination

S-IVB Ullage Case Jettison

Initiate Steering Misalignment
Correction -

S-IVB First Guidance Cutoff Signal
(GCs1)

 Timebase 5 Initiation

S-IVB APSVUilage Ignition

Parking Orbit Insertion

Start Orbifal Guidance

Hy Continuoﬁs Vent On

S-IVB APSJUllage Cutoff

Start Orbital Na&igaﬁibnfzéléélgﬁipns

Initiation Time of First-Opportunity
Out-of-Orbit Trajectory Printout

Initiation Time of Second-Opportunity
Out-of-Orbit Trajectory Printout

Begin Powered-Flight Navigation

Timebase 6 Initiation (Restart
Preparation)

Helium Heater Ignition
H, Continuous Vent Off S
S-IVB APS Ullage Ignition

Helium Heater Cutoff

Lead Thrust Initiation



TABLE 5-1V.

PRINTOUT SYMBOL
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FLIGHT TRAJECTORY PARAMETER DEFINITION
AND KEY-EVENT NOMENCLATURE (Continued)

TRAJECTORY KEY EVENT

S4BLUCO
S4B REI
S4B 90T
IGM ON

TSMC3

MRS

S4BGCS2

TB7
TLI
ORB GID
ORB NAV

T&D MAN

CSM SEP

S-IVB APS Ullage Cutoff
S-1IVB Reigniticn

S-IVB 90-Percent Thrust
IGM Initiation

Initiate Steering Misalignment
Correction

S-IVB Mixture-Ratio Shift

S-IVB Second Guidance Cutoff Signal
(GCs2)

Timebase 7 Initiation
Translﬁnar Orbit Injecﬁion
Start Orbital Guidance
Start Orbital Navigation

Begin Maneuver to S/C Separation
Attitude

Simulated CSM Separation

5-12
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LFT J

6.1505160

= © TABLF S5-V-4 THRUST, MASS, AND INFRTIAL ACCFLFRATICN
(MFTRIC UNITS)
EVENT TIME FROM INFRTTAL
1ST MOT THRUST MASS ACCELFRATINN

{SEC) {NFWTNNS) (KG) (M/{SECISO)
GRR -17.7250 6. 163437D-39 2.9409920 06 9,7913
15T M0Y 0.0 "3.47282110 07 2.900960D 06 0.8513
TRY C N.398 3.,440148N 07 ~T7,895684D 06 0.9942
10,000 374577110 07 2,768437D 06 2.70017
TILINIT 11.375 1,460924D 07  2.750223D 06 2.7849
27,000 3,487840D 07 2.635900D 06 3.4216
30,000  3.531477D 07 2.503122D 06 4,3377
40,000 3.553794D 07 7.370129D 06 S 5.6164
50,000 3,67C541D0 07 T 2.236933D 06 7.2337
TEeN.000 3, 7538710 07 2.1035350 06 9,1014
MACH 1 T €4.750 3.7624950 N7 2.0400750 06 9,9461
. = 70.000 3. 8346960 07 1.9497530 N6 11.009?
- 8n,000 3.91247200 07 1.835548D 06 13.6572
MAX D ‘RO.125 3,913287 07 1.8338720 06 13,6937
= 9n.n00 3.971064D 07 1.701344D 06 16,7311
' 100,000 4.0063480 07 1.56656710 06 19.9477
110.900  4.026610D 07 1.431895D 06 23,2450
120.700 4.036549D N7 1.296770D 06 26.7346
- 130,000 _ 4.0567C6D 07 1.161243D 06 10,8997
o 134,000 4,065506D 07 1.106861D C6 312.8540
CECO 134,000 4.NA5504AD 07 1.176R61D 06 32,8540
T 134.125 4,1002542D0 7 1.105414D 06 372,13566
140.000 3.1647800 07 1.041599D 06 27,2969
15C.N00 3,20083130 07 9.,346221D 05 21,1980
MAX F/M 159,125 3,.1960560 07 R,365961D0 05 35,3417
TE&3 ' 159.924 3,1175580 07 R,280774D 05 14,7936
- 160,000 3,7030810 07 R,277694D 05 13,4528
$2 Ul 160,424 6. 7343100 06 8.2604 78D 05 a,6859
SiC RI 160.624 1.62C119N 06 8,2523600 05 82,9711
160,694 1.220648D 06 8,249519D 05 9,0919
: 160.694% 1.220648D 06 R.249519D 05 9.7919
SIC SFP 160.694 4,10277C60 05 £.585322D C5 39,3612
52 16N 1672.324 4,15524CD 05 6£.5827A6D 05 9,13592
S2 anT 164.324 3,5522910 06 6.,573365D N5 8,9203
§2 UTT 164,924 3.817433D0 06 6.5669R84D 05 R.9926
N 170.900 5.010634D 06 6.512016D 05 9.,4037
181n.000 5.124947h 06 6£.390071D 05 9.5071
199.000 5,1464851D 06 6.266731D 05 92,5563
INT J 190.624 5.166213D0 06 6.219315D G5 9,5819
196.124 5.171868D 06 0% 9,59%5
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TABLE 5-V-A THRUST, MASS. AND TINFRTIAL ACCFLFRATICN

{MFTRIC UNITS)
{ CONTINUFD)
EVENT TIMFE FROM INFRTI AL
1ST MOT THRUST MASS ACCFLFERATION
{SEC) {NEWTONS) {K5) {M/{SEC)ISN)
200,700 5.1723608D 06 6.062761D 05 9.6337
IGM FN 200.524 5.1733650 06 6£.0562520 05 9.6355
IGM ON 201,250 5.1734470 04 6.047240D 05 09,6257
210,200 5.173744N0 06 5.938603D 05 9,8901
220.000 5.,17C446D 06 5,8145350 05 10.0151
TSMC 1 222.250 5.1692050 06 5.786639D 05 10,0473
230.200 5,166874D 06 5.69058%8D 05 10,1634
240,700 5.,1652930 N6 5.5667L1D 925 10,3243
250,000 5,1464551D 06 5.4428820 05 10,4940
260,000 5.167442D 05 5.319768D N5 10.679%
27C.000 5.1728880 04 5.195097D 05 10.8854
230,700 5.176C18D 06 5,071049D 05 11.1007
290.000 5.177424D 06 4,946935D 05 11.3256
300,900 5.1780380 06 4,R228000 05 11.5627
310,000 5.1785n05N 06 4,H986A0D 05 11.8147
3720.000 5.1791230 06 4,574501D 05 12,0855
330,000 5.1793880 04 4.450327D 05 12.3742
340,300 5,178845D 04 4,326153D 05 17.687¢7
150.000 5,178499D 06 4,201991Dh 056 13,0080
360,000 5,1786000 N6 4,077825D 05 12,3578
170,000 5.1780%30 06 3,953659D 05 13,7346
380.000 5,177134D 06 3,829508D 0R 14.1354
290,000 5.,176036N N6 2,705379D 05 14.5644
400,000 5,174751N 04 3,581273D N5 15.0744
410.000 5,1735480 N6 3,457193D 05 15.5191
420,200 5,172417D 06 3,333136D 05 16.0523
430,700 5.171009D) 0A 3,2091050 N5 16,6270
440,000 5.1693850 06 3.085108D 05 17.2480
450.00N 5,1676820 06 2.961141D 25 17.97213
460,700 4,4556260 D6 2.838731D 05 16,5145
470.000 4,114288D 04 2.738777D 05 15,4174
480,000 4,112579n 96 2.639943D 05 15.9300
490.000 3,06937CN N6 2.547831D 25 13,4795
50M, 000 3.0G63RC9N 06 2.474751D 05 13,4754
510,000 3,NRA561N N6 2.401742D 05 14,0598
520,000 3,08311350 06 2.328854D 05 14,4944
530,000 3,077199D N6 2.256099N 05 14,8864
54N ,.000 3,.0669970 04 2.1R3494an 05 15.2784
TR4 548,429 3.0394150 06 2.122517D 25 15.5552
S4B Ul 549,129 2.0E64103D 05 2.121222D 08 9.1255
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TARLF S-V-A THRUST; MASS, AND INERTIAL ACCELERATION

1 10— W00 00O 0 110 11

[METRIC UNITS)
( CONT INUED)
FVFNT TIME FROM INFRTIAL
1ST MOT THRUST MASS ACCELERATINN
{SFC) (NEWTONS) {KG) (M/{SEC)SQ)
$2 RI 54G,229 1.9542340 05  2.121037D 05 a,1299
549,304 1.6119339D 05 2,120898D 05 a,1453
549,304 1.611939D 05 ?2.12089RD 05 7.1453
52 SFP 540,304 2.359448) 04 1.652442D 05 9.,2295
550,000 2.712287D 04 1.652351D 05 93,2262
S4B IGN 562,429 2.9C6R823D N4 1.6520250 N5 9,2248
S4R 90T 554,929 R,770258D) 05 1.6498538D 05 9,79156
IGM 35 556,500 9,1675370 05 1.646436D 05 9,8232
S4B UTT 556.929 9.1617C5N 05 1.645503D 05 99,7901
' 560.000 a,1P83718D 05 1.638814D 05 9,9582
S4B UCJ 561,279 9.183448D N5 1.62612R0 05 10.1348
TSMC? 563,500 9,1R4806N 05 1.630552D 05 10.2113
: - 570,200 a9,1646650 05 1.616339D 05 10.1453
580.N000 9,171966D 05 1.594494D 05 10,2764
590,900 9.161989D 05 1.572686D 05 17.3096
TA00.000 n,171574h 05 1.550838D 05 10,3712
610,000 G.1648240 0S5 1.529027D 05 10,4197
£70.000  6,199339D0 05 1.5072046N0 05 10,4721
620,000 9.1701940 05 1.485364D 05 17.5302
640,000 9.164R65D 05 1.463555D 05 10.5703
650.709 $,189044D 05 1.441738D 05 10.6260
660,000 9.,1720480 05 1.4198R9D 05 17.73°1
67C.000 a,168341D 05 1.398072D N5 10.7157
620,000 9.1634190 05 1.376266D 05 10.6929
S4BGCSY 6RS.654 ‘9, 1828721D 05 1.363938D 05 10.6929
Tas5 6R5.864 2.075314D 06 1.363431D 05 9,1769
S4R LUT 6836.164 4.2724098N0 4 1.363371D0 05 G,2199
A90.200 £.2275100 072 1.363277D 05 39,2558
605 .A54 6.2275100 0?2 1.363242D 05 99,2653
PN INS 695,654 6£.227510D 02 1.363242D 05 9,2558
695, 150 6.2275170 €2 1.363242D 05 9.2558
700.000 £.227510n N? 1.363231D0 05 99,2558
700.750 6.,227510n 02 1.363229D 05 9,2558
105.864 6.22751Ch 02 1.363217D 05 9,255R
705.864 £.227517N N2 1.363217D 05 9,255R
ORR GID 706.750 6.,2275100 02 1.363215D C5 9,2558
LH2VTO 144,864 R,2292100 02 1.363123D 05 9,2566
S4BLUCDH 7772 .864 7.6062120 02 1.353011D 05 9,2568
(IRB NAV 794,750 1.96943R0 0?2 1.3629A30 05 9.2569
900,000 1.088518) 02 1.362732D 05 Q,2578



N5=15551{11-7

TABLE 5-V-A THRUSTv\NASS, AND INERTIAL ACCELERATICN

{METRIC UNITS)
{CONTINUEDN) '
FVENT TIMF FROM INFRTIAL
15T MOT THRUST MASS ACCFLERATION
(SFC) (NFWTONS) (KG) (M/(SEC)SQ)
1002.750 ~ 1.977857D 02 1.362508D 05 99,7589
1160.000 1.967767D0 02 1.3622950 05 9.2603
1300.000 1.947016D 02 1.361857D 05 9,2635
1306, 750 1.946315D 02 1.361842D 05 9,2636
1500.000 1.9262650 02 1.361419D 05 a9,2669
160?2.750 1.90e5720 02 1.361194D 0S5 99,2685
1700.000 1.8893840 02 1.360831D 05 9.2693
1900.9000 1.837199D 02 1.360623D 05 9,271R
1906.,750 1. 8344970 07 1.360612D0 05 9,2719
2100.000 1. 7200510 02 1.3603129D0 05 9,2726
2202.750 1.638640D 02 1.3601490 05 93,2726
2300.000 1.5275C30 N2 1.359997D 05 Q,2722
2500.Nn00 1.2729190 02 1.359684D NS 99,2707
2506. 750 1.265412D0 02 1.359673D 05 9,2706
2700.000 1.050514N 02 1.359371D N5 Q,26R4
?28072.750 1.0505210 07 1.359210D 05 9,2671
?29N00.000 1.01267CH 02 1.359058D 05 9.2658
310M1.000 Q.502128n 0l 1.358745D 05 9,2632
3106,.750 Q9,494622D 01 1.358734D 05 9.26131
31300.1900 6,.279719n 01 1.25R432D 05 9,2600
34072.750 9.1654540 01 1.358271D 0S5 9,2600
3500.N00 9,C573070 01 1.358119D 05 Q,2592
3700.000 R.R24896D 01 1.357896D 05 Q,2578
3706,759 8,827389n 31 1.357796D 065 9.2577
3900,000 8.A124840 01 1.357493D 05 9,25h6
4N02.75%0 8,4682210 01 1.357332D 05 99,2560
4100.N00 8.,328524D 91 1.357189D 05 9,72554
4300.200 7.8837040 01 1.354867D 05 9,2538
4306,750 7.R68691N 01 1.356857D 05 9,2537
4500,.000 7.3706790 01 1.356554D 05 9.2516
4607, 150 £.98NT41D 01 1.356393D 05 89,2503
4700.000 6.6779280 01 1.356241D0 05 9.24R8
4900,900 £.165963D0 01 1.355928D 05 9,2456
4906.750 6.,158456D 01 1.355918D 05 9,2455
5100.000 6.0CR792D N1 1.3556150 05 90,2422
5202.750 65.,015642) 01 1.355454D C5 99,2407
5300,000 6.02213710 01 1.255310?D 08 9,2393
500,000 £.035451N0 01 1.356141D0 N5 n,2371
5506.750 6.0359320 91 1.35513¢60 05 Q,2371
5700.000 6.048826D 01 1.2549850 (5 9,2361

|
|
o’



TABLE 5-V-A

FVENT

(CONTINUED)

TIME FROM
15T MOT

{SEC)

- 5802.750
©5900.000

6100.000

6106.750  6.C715966D
" 6.,088860D

6300.000
6402.750
6500.200
6700.000

6706.150
 690C.000
O 1002.750

7100.000
7300.000
7306.750
7500.000
7602.750
7700,.000
7900.N00
79Nk, 750
8100.000
R202.750
R300.10N
A5NN,NNN
8506, 750
A700,00N0
RBO?2.750
8900.000
9100.000
9106.750
9300 .0N0
9402.750
9500.000
9700,000
9706. 750
9900.900
10002.750
10100.000
10300.200
103106, 750
105C0.000

N5-15551(1)-7

THRUST, MASS, AND INERTIAL ACCELERATION

< [METRIC

THRUST
INEWTONS)

_ 5.0556820 01 -

T 6.0621710 01

T 6,06571560 017
 6.1C22040 01
6.115549D0 01
6.115999D N1°

N!’Q{LKEEQKﬁTOI

6.,1135749D
6.1323910
6.1101500 N1
6.1069399n 01
6.C653410 01
- 6,012018D0 01
5.9€61546N 01
5.857758D0 0@
5, 8542550 01
5.7539660 01
5,7006430 01
’ SiéédTTTﬁ'ﬁf
5.5463870 01
'5.547879D 01
5.4379010 01
5,3758720 01
5.3171630 01
T5.1%6426D 01
5.1623510 01
5.07568RN 01
5.013660D0 N1
4,9549510 01
4,8242140 01
4,8301390 01
4,713476D 01
4.651447D 01
4.64€922D0 01
4,6643000 01
4.696102D 01
4,7476790 01

5-17

UNITS)

T MASS
[KG)
1.354904D

1.354828D
- 1.354672D

1.354667D

- 1.,354515D

1.354435D
1.354359D
1.3542070
1.354197D
1.354046D
1.393396AD
1.253R89D
1.3537313D
1.3537280
1.3535760
1.353496D
1.353420D
1.353263D
1.353258D
1.353107D
1.393N027D
1.3529510
1.3572794D
1.3527ARSD
1.352638D
1.352557D
1.3524810
1.3623250D
1.352319N
1.352168D
1.35208RD
1.352012D
1.351855D
1.351850D
1.3517n0D
1.3516220D
1.35154A4D

"1.351397D

1.351391D
1.351245D0

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
C5
05
05
05
05
0%
05
c5
05
0%
05
05
05
c5
05
05
05
05
05
05

~ INERTIAL
ACCELERATION
{M/(SECISQ)
9,2361
9,2365
9.2384
9,2385
9.2415
9,2435
59,2455
9.2497
'9.2498
9,2536
99,2554
9,.2548
99,2587
9.2588
9,2593
9,2591
9.,25R7
9.2571
9.2570
9,2549
9,.,2537
9.,2526
9,2504
9.72503
9,2486
9.2479
9.2473
9,2467
9,2461
9.2451
9,2445
9,.2438
9,2419
9,2419
9,.,2395
99,2380
9,2365
9,2333
99,2332
9,2302




TABLE S5-V-A

EVENT

2ND OPP

(CONTINUED)

TIME FROM

1ST MOT

{SEC)

10602.750
10700.000
10900.000
10906. 750
11100.000
11202.750
11300.000
11500.000
11506.750
11700.000
11802.750

11960.000 -

12100.000
12106.750
12300.900
12402, 750
12500.000
12700.000
12706.750
12900.000
13007.750
13100.000
13100.000
13306, 750
13500.000
13602.750
13700.000
13900.000
13906.750
14100.000
14202,750
14300.000
14500,000
14506, 750
147C0.000
14802, 750
14900.000
15100.090
15106.750
15300.000

ND5-15551(1)-7

THRUST

{NEWTONS)

4,775102D
4,8C1058D
4,854437D
4.856238D
4.502891D
4.921174D
4.938471D
4,974063D
4.,975264D
5.009649D
5.,027931D
5.045234D
5.061125D
5.058924D
5.025539D
5.007257D
4,999953N
4,954348D
4.953167D
4,918782D
4.900500D
4.856115N
4,722669D
4,7181650
4,5892220
4,52C664D

4 ,455775D

4,322328D
4.317R25N
4,15638060
4.134389D
4,07R8152D0
3.662498D
3.958595D
3.846844D
3.7874270
3.7311910
3.631129D
3.629127D
3.571819N

01
01
01
01
01
01
01
01
01
01
01
01
01
o0l
01
01
01
N1
01
01
01
01
01
C1
01
01
01
01
01
01
01
c1
01
01
01
01
01
01
01
01

UNITS)

MASS

{KG)
1.351167D
1.351094D
1.350942D
1.350937D
1.350791D
1.350713D
1.350639D
1.350488D
1.3504820
1.350336D
1.3502580D
1.350185D
1.350033D
1.350028D
1.349882D
1.349804D
1.349730D

1.349579D

1.349573D
1.349427D
1.349349D
1.349276D
1.349124D
1.3491190
1.348973D
1.348R95D
1.348821D
1.348670D
1.348664D
1.348518D
1.348440D
1.348367D
1.348215D
1.348210D
1.348064D
1.347986D
1.347912D
1.3477610
1.347755D
1.347609D

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
C5
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

THRUST., MASS, AND INERTIAL ACCELERAYTICN
(METRIC

INERTIAL
ACCELERATION
(M/{SECISO)

9,2288
9.2276
9.2261
99,2261
9.2260
9.2265
9,.,2273
Q,2300
9.2301
9.2337
9,2359
9.2380
9.2423
9.2424
9.2459
9.2474
3,.2485
9. 2499
9.2499
9, 2499
9.2494
9.2488
9.2469
99,2468
9.2446
9,24135
9.2424
9,2405
G.2404
9,2390
9,2384
9,2379
89,2369
9.2368
9.2357
9.2350
9.2342
9.2321
9,2320
99,2294

\«4.:’



TABLE 5-V-B

EVENT

G3R
15T MOY
TRI

TILINTT

MACH

MAX 0

CECOD

MAX F/M
LG E

52 Ut
SIC RI

51C SEP
52 IGN
§2 9071
52 UTT

INT
CLFT

TIME FROM
C1ST.MOT

(SEC)

-17.250

0.0
0.1398
10.000
11.375
20.000
30.000

40,000

50,000

60.000

64,750
70.000
R0.000
80.125

90.000
100.000

110.000

120,000
130.000
134,000

134.000
134,125
140.000
150.000
159.125

159.924

160.000

160.1‘24 PR N

160.624
160.694
160.694
160.694
162.324
164.324
164.924
170.000
180.000
190.000
190.624
196.124

THRUST,

Ns-1555111})-7

MASS .,

{ ENGL ISH UNITS)

THRUST
(POUNDS)

1.385641D~

7.7€6925D
" 7.7539913D
T.173243D
7.780466D
7.840977D
7.939076N
8§.N079166D
8.251704D
_8,439037D
T8,525867D
B8.620740N
8,765471D
B.7574180
- 8.927307D

. 9.006628D

9.052718C0

79,08126¢D
©9.118837D
- §.129621D

9.179621D
g.96R072D

"~ 7.182152D
S 7.212574D
~ 7.191765D

"7.008552D
6.751194D
I.513933D
3.642173D
2.744125D
2.744125D
9.414338D
9.341351D
7.985880D
8.581930D
1.1264359
1.152134D
1.1611050
1.1614110D
1.162682D

39

06

06
06

06

cé

06

06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
05
05
05
04
04
05
05
06
06
06
06

06

MASS

( POUNDS)
6.483778D
6.395523D
6.3838900

T 6.103358D
6.063204D

5,811165D
5.518440D
5,225239D
4.9315920
4.637500D
4.497595D
4.342562D
4.046691D
4,047995D
3,750822D

"3,453917D

3.156590D
2.958889D
2.5601020
2.4402110
2.4402110
2.437020D
2.296554D
2.0604890
1.844379D
1.825598D
1.824919D
1.821124D

'1.819334D

1.818708D
1.818708D
1.451815D
1.451251D
1.449179D
1.447772D
1.435654D
1.408769D
1.3R81578D

'1.371124D

1.355957D

06
06
06
06
06
06
06
06
06
06
06
06
N6
06
06
06
06
06

06

06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06

AND INERTIAL ACCELERATION

INERTIAL
ACCELERATION
(FT/SEC/SEC)

32,1237
2.7929
3.2617
B.8604
9.1367

11.2256
14.2314
18.4267
23,7326
29.8603
32.6316
36.1195
44,8069
44,9270
54.8920
65.4452
76.2631
87.7118
101.3771
107.7848
107.7888
106,1567
89,5566
102.3556
115.9505
114.1522
109.7534
31.7780
29.4329
29.8291
29.8291
30.7127
30,7059
29.2662
29.4706
30.8521
31.1914
31.3527
31.4368
31.4813




N5-15551{1)~7

THRUST, MASS, AND INERTIAL ACCELERATION
{ENGLISH UNITS)

TABLF 5-V-8B
{ CONT INUED)

INERTIAL

EVENT TIME FROM ' ‘
1ST MOTY THRUST MASS ACCELERATION
(SEC) (POUNDS) ( POUNDS) (FT/SEC/SEC)
200.000 1.163015D 06 1.336610D 06 31.6067
IGM EN 200.524% 1.1630190 06 1.335175D 06 31.6125
IGM ON 201.250 1.163037) 06 1.333188D 06 31.5780
. 210.000 1.163104D 06 1.309238D 06 32.4152
220.000 1.162362D 06 1.281886D 06 32.8580
TSMC1 222.250 1.162084D 06 1.2757350 06 32.9637
230.000 1.1£1556D 06 1.254560D 06 33.3446
240,000 1.1612040 06 1.227250D 06 33,8725
250.000 1.161037 06 1.199950D 06 34,4292
260.000 1.1€1687D 06 1.172652D 06 35,0360
270.000 1.1629110 06 1.1453230 06 35,7131
280.000 1.163615D 06 1.117975D 06 36.4196
290.000 1.16397¢6D 06 1.090612D 06 37.1575
300.000 1.164069D0 06 1.0632450 06 37.9339
-310.000 1.164174D 06 1.035877D 06 38.7622
320,000 1.164315D 06 1.008505D 06 39,6505
330,000 1.164373D 06 9,811293D 05 40,5979
340.000 1.1642510 06 9.537535D 05 41.6037
350.000 1.164173D 06 9.263805D 05 42,6773
360.000 1.164196N 06 8.990065D 05 43,8247
370.000 1.164C79D 06 8.716325D 05 45,0610
380.000 1.163866N D6 8.442619D 05 46.3759
390.000 1.163616D 06 8.168962D 05 47,7835
400.000 1.1633300 06 7.8395356D 05 49,2926
410.000 1.163060D 06 7.621807D0 05 50.9156
420.000 1.1628060 06 7.348308D 05 52.6649
430.000 1.16248390 06 7.074864D 05 54,5505
440.000 1.162124D 06 6.801492D 05 56.5878
450,000 1.161741D 06 6.528198D 05 58,7970
460.000 1.002564D 06 6.258331D 05 54.1815%
470.000 9,.2492810 05 6.037970D 05 50.5590
480.000 9.,245445D 05 5.820092D 05 52.2666
490.000 6.967660D 05 5.617116D 05 44,2240
500.000 6.955160D 05 5.455893D 05 44,8669
510.000 6.943362D 05 5.294934D 05 46,1278
520.000 6.931163D 05 5.134245D 05 47.5540
530.000 6.917818D 05 4,973848D 05 48.8400
540.000 6.9C16270 05 4,813790D0 05 50.1589
TR4 548.479 6.832877D 05 4.,679349D 05 51.0341
S48 U1 549.129 4,640289D 04 4,676494D 05 29.9394

s



D5-15551(1)-7

CTABLE 5-v-B  THRUST, MASS, AND INERTIAL ACCELERATINN
HEE 3 I (FVGLTSH UNTTSY
( CONT INUED)
EVENT  TIME FROM : INERTIAL
R 1ST MOT THRUST ' MASS ACCELERATION
' (SEC) ~ {POUNDS) "UPOUNDS) (FT/SEC/SEC)
S? RI 549,229  4,393293D 04  4.676086D 05 29.9536
549.304  3,623784D 04 4.675780D 05 30,0041
549,304  3.6723784D 04 ~ 4.675780D 05 30,0041
§2 SEP 549,304  5.304251D 03 3.643011D 05 30.2806
: 550.000 ~ "€,067464D 03~ 3.642811D 05 30,2698
S4B IGN 652.429  6.5348100 03 3.642091D 05 30,2652
S4B 90T 554,929  1.971632D 05  3.637315D 05 32,1247
IGH 35 556.500  2.0676880 05  3.629771D 05 32,2284
S4B UTT 556.929 2.06637T0 05  3.627713D 05 32.1197
. . --.560.000 "2.064582D 05 3.612966D 05 32,6714
S4B UCJ  561.229  2.0€4521D 05 3,607044D 05 33,2507
TSMC?  563.500  2.064826D0 05 3.5947520 05 33,5017
- 570,000 2.067C43D 05 3.563418D 05 33,2851
.~ 580.000  2.0619400 05 3.515257D 0% 33,7153
590,000 2.0596970 05 3.467180D 05 33.8241
600,000 2.0618520 05  3,419012D 05 34,0264
610.000  2.060334D 05 ~ 3.370927D 05— 34.1855
620,000 2.065846D 05 3.322821D 05 = 34,3771
630.000  2.061542D 05  3.274667D 05~ 34.5478
640.000  2.0603440 05 3.226586D 05 34,6793
- 650,000  2.065779D 05 3.178488D 05 34.8B621
660,000 T 2.,061963D N5 3.1303190 05 35,2299
670.000  2.0611250 05 3.082222D 05 35,1564
- 680,000 600190 05  3,034147D 05  35.0817
685.654 43 F . '3.006969D 05 35,0816
. 685.864  4.665496D 04 '3,005851D 05 30,1079
AB6.164  9.4G6149D 03 3,005720D 05 30,2489
690,000 ~T.4C00000 02 3,0055100 05 30,3670
- 695.654 1.4C0000n 02  3.005435D 05 30,3669
PO INS 695,654 1.4C0000D 02  3.005435D 05 30.3669
L 695.750 1.4C00000 02  3.005434D 05 30,3669
700.000  1.4C00C0D 02 3.005410D 05 30, 3669
700,756 1.4C0000D0 02 3.0C05406D 05 30,3669
705,864  1.4C0000D 02 3.005379D 05 30.3668
705.864  1,4C00000 02 3.005379D 05 30.3668
(JRB GID 706.750 1.4C0000D 02 3.005374D 05 30,3668
LH2VTO T44.864 "1.85000CD 02 3.005171D 05 30.3696
S4BRLUCO 772.864 1.7€9944D 02 '3,004925D 05 30,3701
" ORB NAV 794,750 4.494916D 01 3,004819D 05 30.3705

900.000 4,47C366D 01 3.004311D 05 30,3733




N5-15551(1)-7

TABLF 5-V-R THRUST, MASS, AND INERTIAL ACCELERATION
{ENGLISH UNITS)

{ CONT INUEN)

EVENT TIME FROM INERTIAL
1ST MOT THRUST MASS ACCELERATION
(SEC) {PIUNDS) ( POUNDS) (FT/SEC/SEC)
1002.750 4.446400D N1 3.003815D 05 30,3771
1100.000 4,423716N0 01 3.003345D 05 30.3815
1300.000 4.3770660 01 3.002380D0 05 30.3920
1306.750 4.3754910 01 3.002347D 05 30.3924
1500.000 4.3304150 01 3.001415D 05 30,4031
1607.750 4.2628880h M 3.000919D 05 30.4083
1760.000 4,247504D 01 3.000449D 05 30.4127
1900.000 4,130188D 01 2.999660D0 05 30.4193
1906.750 4.1241130 01 2.9938637D0 05 30,4195
2100.000 3.889308D0 01 2.998970D 05 30.4221
2202.750 3.683808D 01 2.998616D 05 30.4218
2300,000 3.4336630 01 2.998280D0 05 30.4207
?500.000 2. 8616350 01 2.,997590D 05 30.4157
2506.750 ?.844760D 01 2.997567D 05 30.4154
2700.000 2.451572D0 O1 2.996900D 05 30.4081
280?72.750 2.3616660 01 2.,996546D 05 30,4038
2900.000 2.2765720 01 2.996210D 05 30.3995
3100.000 2.1361640 01 2.995520D 05 30,3910 .y
3106,750 2.134476D 01 2,955497D 05 30.3907 J}
3300.000 2.086164D 01 2+.994830D 05 30.3836 -
3402.750 2.0604760 01 2.994476D 05 30.3804
3500.000 2.0361640 01 2.994140D 05 30.3778
3700.000 1.9861640 01 2.993450D 05 30.3733
3706.750 1.984476D Q01 2.993427D 05 30.3732
3900.000 1.936164D 01 2.992760D 05 30,3695
4002.750 1.91047¢0 01 2.992406D 05 30.3675
4100.000 1.8723270 01 2.992070D 05 30.3654
4300.009 1.7723271 01 2.,991380D 05 30.3602
4306.750 1.7689520 01 2.,991357D 05 30.3600
4500.000 1.641258Nn 01 ?.990690D 05 30,3530
4602.750 1.56%3330 01 2.990336D 05 30.3486
4700.000 1.5012580 01 2.990000D 05 30.3440
4900,000 1.386164N 01 2.9893100 05 30.3334
4906.,750 1.384476D0 01 2.989287D 05 30.3331
5100.000 1.350830D 01 2.988620D 05 30.3225

- 5202.750 1.352371D 0Ol 2.988266D 05 30,3172

5300.000 1.3538300 01 2.987930b 05 30.3127
5500.,000 1.35683CD 01 2.9875750 05 30.3055
5506.750 1.356931n 01 2.987564D 05 30.3053
5700.000 1.359830D0 01 2.987230D 05 30,3022



D5-15551(1)-7

TABLF 5-V-B THRUST, MASS, AND INERTIAL ACCELERATICN
: {ENGLTISH UNITS)
{ CONT INUED)

EVENT TIME FROM ' : INERTIAL

1ST MOT THRUST " MASS ACCELERATION

(SEC) {POUNDS) ( POUNDS) (FT/SEC/SEC)
5802.750 1.3613710 01 2.987053D 05 30.3023
5900.000 1,2628300 Ol 2.9868850 05 30,3036
6100.000 1,365830Dn 01 "~ - 2.986540D 05 30.3097
6106750 01  '2.986529D 05 30,3100

6300.000 : 01" 2.986195D 05 20,3199
6402.750 1.370371D O1 2.986018D 05 30.3264
6500.000  1.3718300 01 2.985850D0 05  30.3329
'6700.000  1,3748300 01  '2,985505D 05 30.3468
6706.750 1.3746310 01  2.985494D 05 30,3473
. 6900.000  1.377830D Ol 2.985160D 05 30,3597
7002.750 1. 3793710 O} 2.984983D 05 30.3654
7100.000 1.3786160 01 2.984815D 05 30,3700
7300.000  1.373616D 01 2.984470D 05 30.3764
7306.750  1.3734480 01  2.984459D 05 30.3765
7500.000 1. 3635430 01 2.984125D 05 30.3784
7602.750  1.3515550 01 2.983948D 05 30,3778
7700.000 173407100 Nt~ 2.983780D 05 310.3763
7900.000 " 1.316876D 01 ~ 2.983435D 05 = 30.3710
7906.750 1.316089n 0Ol 2.983424D 05 30,3708
8100.000  1.293543D 01 ~ 2.983090D 05 30.3639
8202.750  1.281555n 01 2.,982913D 05 30.3599
. 8300.000  1.270210D Cl- 7 2.982745D 05 30,3562
. 8500,000  1.2468760 01  2.982400D 05 30,3491
.. _B506. 150 1.746 0l 2.982389D 05  30.3488
T R700.000 24890 01 2.982055D 05 30.3432
. . ... B802.750 “1.2C8544D 01 2.981878D 05 30.3408
S-S 577 78900.000 1.,165344D Ol 2.981710D 05 30.3388
9100.000  1.1682030 ol 2.981365D 05 30,3352
9106.750 1.1672870 01 2.981354D 05 30.3351
9300.000  1.1410600 01 2.981020D 05 30.3317
9402.750  1.127116D 01 "2.980843D 05 30.3297
9500.000 1.1139170 01 2.,980675D 05 30.3274
9700.000 1.086774D 01 2.980330D 05 30.3213
ST OPP 9706.750 1.085858D Ol 2.980319D 05, 30.3211

9900.000 1.0596320 01 2.979987D 065 10,3133

10n002.750 1.0456870 01 2.979816D 05 30.3085
. 10100.000 1.0433210 N1 = 2.979653N 05 30.3036
©10300.000 1.055321n 01 2.979319D 05 30,2929
10306.750 1.0557260 01 2.979308D 05 30.2926
10500.000 1.0673210 01  2.978985D 05 30.2827




TABLF 5-V-B

EVENT

2ND OPP

{ CONT INUED)

TIME FROM

1ST MOT

(SEC)

10602.750
10700.000
10900.000
10906.750
11100.000
11202.750
11300.000
11500.000
11506. 750
11700.000
11802.750
11900.000
12100.000
12106. 750
12300.000
12402,750
17500.000
12700.000
12706.750
12900.900
13002.750
13100.000
13300.000
13306. 750
13500.000
13602. 750
13700.000
13900.,000
13906. 750

. 14100.000

14202.750
14300.000
14500.,000
14506.750
14700.000
14802.750
14900.000
15100.000
15106, 750
15300.000

PD5—1555111)-7

{ENGLISH UNITS)

THRUST
(POUNDS)
1.073486D
1.C79321D
1.0613210D
1.0917260
1.102214D
1.1063240
1.110214D
1.118214D
1.118484D
1.126214D
1.130324D
1.134214D
1.137786D
1.137516D
1.1297860
1.125676D
1.121786D
1.11378€&D
1.113516D
1.105786D
1.1016760
1.091698N
1.061698D
1.060686D
1.031698D
1.016286D
1.0C1658D
9,716981D
9.7C68560D
9,428050D
9.294475D
9.168050D
8.,9CR050D
8.,8G69275ND
8.,64805CD
8.514475D
8.388050D
8.163103D
8.158603D
8.029769D

5-24

01
0l
0l
01
01
01
01
N1
01
N1
01
01
01
01
oA 1
0l
01
01
01
01
N1
01
01
01
01
01
01
00
00
00
00
00
00
0o
00
00
00
00
00
00

MASS

{POUNDS)

2.978814D
2.978651D
2.9783170
2.978306D
2.977983D
2.977812D
2.977649D
2.977315D
2.977304D
2.976981D
2.976810D
2.976647D
2.976313D
2.976302D
2.975979D
2.975808D
2.975645D
2.975311D
2.975300D
2.974977D
2.974806D
2.974643D
2.9743098D
2.974298D
2.973975D
2.973804D
2.973641D
2.973307D
2.973296D
2.972973D
2.972802D
2.972639D
2.972305D
2.972294D
2.971971D
2.971800D
2.971637D
2.971303D
2.971292D
2.970969D

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
0%
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

THRUST, MASS, AND INERTIAL ACCELERATION

INERTIAL

ACCELERATION
(FT/SEC/SEC)

30.2781
30.2744
30,2695
30,2694
30.2690
30,2706
30,2733
30.2822
30,2825
30.2944
30.3016
30.3085
3043224
30.3229
3N0.3344
30.3393
30.3430
30.3473
30.3474
30,3474
30.3459
30,3437
30,3375
30.3373
30.3301
30.3263
30.3228
30,3166
30.3164
30.3117
30.3096
30.3079
30.3047
30.3045
30.3010
30.2986
30.2959
30.2890
30,2887
30.2802



D5-15551(1)=7

ALTITUDE,FARTH-FIXED VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLF,AND GRAVITATIONAL ACCELERATION
{METRIC UNITS)

TABLE 5-YI1-A

GRAVITATICNAL

o FLIGHT-
ALTITUDE  VELOCITY PATH ANGLFE ACCELERATION

{(METERSY  (M/SEC) {DEGREES) {M/{SEC)SC)

GRR C o T=17.250 62, 0.00 0.0 9.8181

1sST Mo~ 77 0.0 62 0.00 0.0 9.8121

TBRI ~ ~ 0.398 62, 0.38 89.5981 9.8181

10.000 172. 23.64 85.8649 9.8178

TILINIT 11.375 207. 27.45 85.6407 9,8177

g 20.000 555, 54,28 88.1588 9.8166

30.000 1283. 92,83 86.4110 9.8143

40.000 2437, 141.17 81. 0660 9,.8108

. 50,000 4100, 202.02 T4,2843 9.8057

- £0.700 6352, 278.38 67.3574 9,7987

MACH 1 64,150  T648.° 320,49 64.1667 9,7948

70.000 9255, 371.24 60.7534 9,7898

80.000 12852, 485,55 54,7092 9,7788

MAX 0O 80.125 12902. 487.14 54.6369 9,7786

- 90.000 17201. 626.673 49,0360 9,7655

1 100.900  22320. 797.14 43,6108 9.7499

110.000 28213, 999,35 38,9342 9,7319

120.000 34898, 1235.97 34,9860 9.7116

©130.000 42423, 1511.95 31,7756 9.6888

134.000 45686, 1635.07 30.6516 9.6790

CECO 134.000 45686, 1635,07 30.6516 9.6790

134.125 45790, 1639.01 30.6175 9.6787

- .140.000 50802. 1787.42 29.0R81 9.6636

F7150.000 59808. 2066.68 26.7858 9.6365

MAX F/M  159.125 68605, 2360.02 24,9547 9.6102

TR3 - 159.924 69405, 2387.24 24,8045 9.6078

’ 160.000 69481. 2389.74 24.7904 9.6076

s2 Ul 160.424 69906. 2396.38 24.7125 9.6063

SIC RI 160.624 70107. 2396.54 24.6761 9.6057

o ) __160.694 70177, 2396.38 24,6634 9.6055

160,694 70177, 2396, 38 24,6634 9,6055

SIC SEP  160.694 701R1. 2396.38 24,6634 9,6055

S$?2 IGN 162.324 71802, 2390.92 24.3668 9.6007

§2 907 164,324 73761, 2387.80 24.0004 9.5949

$? UTT  164.924 74343, 2388, 84 23.8903 9,5931

T L TTI170.000 79186, 2405,62 22.9822 9.5787

180.000 88334, 244B.61 21,2663 9.5516

-~~~ 190.000 96980. 2496.63 19,6400 9.5261

INT J  190.624 97504. 2499.79 19.5415 9.5246
T 196,124 102038. 2528442 18.6905 9.5112 .

LFT J

5-25



TABLE 5-VI-A

EVENT

IGM FN
IGM ON

TSMCY

TR4
S48 UIT

ND5-15551(1)~-7

ALTITUDE yEARTH-FIXED VELOCITY,EARTH-FIXED

FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATICN

{ CONT INUFD)

TIME FROM
1ST MOT
(SFC)

200,000
200.524
201.25¢0
210.000
22C.000
222.250
230.000
240.000
250.000
260,000
270.000
280.000
290,000

300.000

310.000
320,000
330.000
340.000
350.000
360.000
370.000
380.000
390.000
400.000
410.000
420.000
430,000
440.000
450.000
460.000
470.000
480,000
490.000
500.000
510.000
520.000
530.000
540,000

548,429

549,129

ALTITUDE
- {METERS)

105149,
105564,
106137,
112858.
120110,
12168C.
126915,
133783,
139225,

144751,

149873,
154602,
158650,
162929.
166553,
169834.
1721786,
175425.
177764,
179819,

181608.

183146.

‘184453,

185547.
186449,
187180.
187765,

188227.

188594,
188896.
189127,
189354,
189622.
189868,
190096.
130328,
190576.
190862,
191151.
191177,

(METRIC UNITS)
FLIGHT-
VELOCLTY PATH ANGLE
(M/SEC) (DEGREES)
2549.53 18.1085
2552.42 18,0309
2556.46 17.9239
2606.82 16,6423
2668.07 15.2410
2682.38 14.9357
2733.15 13.9130
2802.04 12,6574
?874.71 11.4741
2951.16 10.3623
3031.49 9,3206
3115.69 B.3462
3203.73 7.4382
3295.62 6.5949
3391.38 5.8144
3491.09 5.0945
3594. 84 4.4328
3702.70 3.8272
3814.78 3,2758
3931.24 2.7768
4052.24. 2.3277
4177.96 1.9268
4308.61 1.5726
4444 ,472 1.2633
45B85.67 0.9977
4732.69 0.7743
4885, 82 0.5921
5045.47 0.4498
5212.09 0.3468
5385.39 0.2803
5526.35 0.2034
5676.68 0.2378
5820.25 0.2537
5940.13 0.2110
6063.27 0.2066
6190.56 " 0.2103
6322.00 0.2301
6457. 66 0.2709
6575.36 0.3214
6579.13 0.3165

GRAVITAT IONAL

ACCFLERATION

{M/(SECISQ)
9.5021
99,5009
9.4992
9.4795
89,4584
9.4538
9.4386
9.4201
9.4029
9.3870
9.3723
9,.,3587
9.3462
9.3349
9.3245
943152
9.3068
9.2993
9,2927
9,2869
9.2818
9.2775
9.2738
9.2707
9.2682
9.2661
9.2645
9.2632
9.2621
9.2613
9,2607
9.2600
9.2593
9,2586
9.2580
9.2573
9.2566
9,2558
9.2550
9.2549



n5-15551{1)-7

ALTITUDF,.EARTH-FIXED VFLOCITY,EARTH-FIXED

TABLF 5-vI-A Al
P FLIGHT-PATH ANGLE JAND GRAVITATIONAL ACCELERATION

(METRIC UNITS)
{ CONTINUED} - L
EVFNT  TIME FROM FLIGHT- GRAVITATIONAL
. 1ST MOT ALTITUDE VELOCETY PATH ANGLF ACCELERATINN
ECH (METERS)  (M/SEC) (DEGREES) {M/(SEC)SG)
§2 RT 546,229 1911481, '6579.22 T 0.3151 9,2549
s 49.304 = 191183, 6579.28 0.3140 9,2549
- 546,304 ° 191183, 6579.28 0.3140 9,.2549 -
§2 S ' 549,304 "191185. 6579.28 0.3140 9,2549 .
B 71550.000 191210, £579.35 0.3033 9.254R
S4B IGN 552.429 191291. £579.65 0.2657 9.2546
S4B 90T 554,929 191363, 6584, 83 0.23417 9,2544
IGM 35 556,500 191406, 6593.31 0.2243 9.2543
S4B UTT 556.929 191417, 6£595.h4 0.2218 9.2543
' 560,000 191494, 6612439 0.2040 3.2540
S48 UZJ 561.229 191523, 6619.16 0.1947 9,2540
TSMC 7 563,500 191573, 6631.76 0.1749 59,2538
570.000 191688, 6£668.05 0.1253 9.2535
580.000 191795, 6T724.63 0.0540 09,2532
590,000 161825, ATR2 .04 -0.0069 9,2531
600.000 1391788, 6840.45 -0.0560 9,2532 )
610,000 191666, 6899.,68 -0.,0946 9,2535
62C.000 191563, 6959, 86 -0.1216 9,2539
6£30.000 191400, 7021,01 -0.1375 9,2543
640.000 191223, 7083.00 -0.,1412 9,254R
650,000 191046, 7145.93 -0.1325 9,2553
- 660.000 150882, "7209.98 -0.1178 9.2558
S 670.000 190742, T 7274.84 -0.0871 9,2562
B 680.000 190650, T 7340.54 -N.0376 9.2564%
$4B8GCS1 485.654 190629, 7378.05 -0,0014 9.2565
TR 685,864 190629, 7379.28 -0,0001 9,2565
S4B LUl 6R6.164 190628, 7379.43 0.0001 9.2565
‘ E 690,000 190624, 7279.63 0.0002 9,2565
695,654 190616, 7379.66 0.0000 9,2565
PO IR 695.554 190616, 7379.66 0.0000 a,2565
T 695,750  190616. "~ 7379.66 0.0000 9,2565
700.000 190610. 7379.69 -0.,0001 9,72565
_ 700,750 190609. 7379.69 -0.0001 9.2565
& 705.864 190602, 7379.73 -10.0002  9.,2565
705.864 190602, 7376.73 -0.000? 9,2565
or8 GIN 706,750 190600, 7379.73 -n,0002 9.2565
LH?2VTND 44,864 190528. 7380.00 -0.0011 9,2567 -
S4A1 777 .864 190459, 7380.2% -0.,0017 9.2568%
ORB 794.750 19C396. 73R0,37 -0.0021 9.2569
I 900.200 189585, 7381, 06 -0.004? 9,2578




D5-15551(1)-7

ALTITUDE,FARTH-FIXED VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLF,AND GRAVITATIONAL ACCELERATION

TABLFE S-VI-A

5-28

(METRIC UNITS)
{ CONTINUED)

EVENT TIME FROM FLIGHY- GRAVITATIONAL
1ST MOT ALTITUDE VELOCITY PATH ANGLE ACCELERATION
{SEC) {METERS) {M/SEC) (DEGREES) {M/{SEC)SQ)
1002.750 189432, 7381.94 -0.0061 9.2589
1100.000 138798, 7382.90 -0.0078 9.2603%
1300.000 187285. 7385.16 -0.0112 9.2635
1306.750 187232, 7385.24% -0.0113 9.2636
1500, 000 185736, 7387.45 -0,0141 9.26689
1602.750 185C21. 73R8.53 -0.0154 9,2685
1700.,000 184437, 7389.42 -0.0164 9.2698
1900.000 183612, 7390.75 -0.0174 9.2718
1906. 750 183595, 7390.78 -0,0174 9.2719
2100.000 183330, 7391.28 -0,0166 9.2726
2202.750 183516, 7391.23 -0.0152 §,2726
2300.000 183774. 7390.99 -0.0134 9,2722
2500.000 184659, 7390.02 -0.0076 9,2707
?506.750 184695, 7389.98 -0.0074 9.2706
?700.000 135848, 7388.62 0.0006 9,2684
?802.750 186503, 7387.85 0.0055 9,2671
7900.000 187113, 7387.13 0.0106 93.2658

3100.000 1882138. 7385, 82 0.0215 9.2632 =
3106.750 188272, 7385.78 0.0218 9.2631 1@9
3300.000 189076. 7384,980 0.0321 9.2609
3402.750 189373, 7384.61 0.0371 9.2600
3500.N00 189572, 7384.44 N.0413 9,2592
3700.000 1891774. 7384.38 0.0479 9.2578
3706.,750 189777, 7384.38 0.0481 9.2577
3900,000 189817. 7384,53 0.0512 9.2566
40N02.750 189837, 7384.61 0.0514 9,72560
4100.000 189885, 7384.64 0.0507 9.,2554
430C.000 19016C. 73B4,48 0,0467 9.2538
4306,750 190175. 7384.47 0.0465 9.2537
4500.000 190777, 7383.85 0.0397 9.2516
4602.750 151246. 7383.32 0.0352 9.2503
4700,000 191782, 7382.69 0.0307 9.2488
4900.000 193114, 7381.07 0.0207 9.2456
4306.750 193163. 7381.01 0.0204 99,2456
5100.000 194615. 7379.21 00,0108 9.2473
5202.750 195378, 7378.26 " 00,0061 9.2407
5300.000 196055. 1377.42 0.0019 99,2393
5500.000 197185, 7376.02 -0.0055 9.2371
5506. 750 197215. 7375.98 -0.0057 9.,2371
5700.000 197786, 7375.31 -0.0112 9.2361
)



EVENT

TABLF 65-VI-A

(CONT INUED)

TIME FROM
1ST MOT

{(SFC)
58072.75C
5900.000

6100.000
61064750

6£360,000
6402.750
6500.000
6£700.000
6706.750
£200,000
7002.750
7100.000
7300.,900
7306,750
7500,000
76072.1750
7700.000
7906.000
7506, 750
8100.000
8202.750

8300.000

R500, 000

8506, 750

2700,000
8802.750
RO0N.NON
9100.000
9106, 750
9300.000
9402,.750
9500.000
a700.000
S704,750
9900.N00
1NN02.750
10100.000
10300.000
10306.750
10500.200

D5-15551(1)-7

ALTITUDE

(MFTERS)
197839,

197719,

196957

196920,

195596,
194727.

1895§l1=e
188861,
188265,

188252,

188214,
188422,

188743,

179688,
189724,
150825,
191409,

191928,
1@29{
152839,

193386,

ALTITUDF,EARTH-FIXED VFLCCITY,
FLIGHT PATH ANGLE AND GRAVITATINONAL AFCELFRATIPN
(WETRI(

VELOCITY

{(M/SFC)

7375.27
7375.46

T 7376.52

1376.57
7378.36
'j7379 53

7380

”'7383,24

193554,

193¢€45,
193691.
193691.
193688,
193728,
193822,
194250,
194271.
195C61.,
195625,
196239,
197665,
197716.
1991138,

7382,33

“'7385. 54
73R6.52

7387.23
7386, 24
7388.26
7388.36
73808.12
7387.73
7386.55
7386.51
7385, 14
7384,42
7383.79

'73R2.,74
7382.71

7382.12
7381.97
7381.92
7382.01
7382.02
7382.17
7382.70
7382.15
7381.73
7381.71
7380.79
7380.12

 7379.34

7377.59
7377.53
7375.74

UNITS)

FLIGHT~-

PATH ANGLE

(DFGREES)

-0.01135
-0.0154
-9.0184
-0. 0185
-0.0208
-0.02119

-0.0226

-0,0242
-0.0243

-0.0254
-0.0257

-0,0257
~0,0246
-0.0245
-0.N0215

~0.0190
—000161

-N0,0C80
0.0015

0.0073

0.0128
0.N243
0.N247
0.0349
0.N396
0,0433
0,0436
0. 0487
0.0501
0.0494
0.0479
0.0422
0.,0420
0.0340
0.0292
0.0244
0.0143
0.0139
0.004%

EARTH-FIXED

GRAVITATICNAL
ACCELERAT ION
{(M/{SECISQ)

9.2361
9.2365

99,2384

9.,2385

9,2415
9,2435

9.2455

9,2497
9,2498
9.2536
9.2554
G.2568
9.2587
9.2588

9.2593
9.2591

9.7587

S 9.2571

9.2570

9.2549

Q,2537
9.2526

9.2504

9,2503

99,2486
.[47@

9.,2477%

9.24627
59,2461

942451

99,2445
G,2438

9,241G6

G.2419
89,2395

9.2380
89,2365

9.2333
9,2332

9.,2302




TABLE 5-VI-A

FVENT

2ND OPP

(CONT INUED)

TIME FROM

1ST M0OT
{SFC)
10602,.,750
10700.,000
10900.000
1090¢6,750
11100.000
112702.750
11300.000
11500.200
11506.750
11700.,000

11802.750

11900.000
127100.000
12106. 7590
12300.,000
12402,1750
12500.100
12700.N00
12706, 750
12900.000
13002.750
13100,000
13300.000
13306,750
13500,.000
13602,.750
13700.000
13900.000
13906, 750
14100,000
142072.750
14200.000
14500.000
14506, 750
14700.000
14R02.750
14900.000
15100.000
15106.750
15300.000

N5-15551(1)-7

ALTITUDE,EARTH-FIXED VELQCITY,EARTH-FIXED
FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATICN

ALTITUDF
"(METERS)
199832,
200409,
201240,
201258,
201452,
201289,
200864,
169819,
199774,
198173,
197211,
196274,
194413,
194354,
15728¢7.
192268.
161849,
191469,
131467,
191714,
.192047,
192463,
193513,
193551,
194633,
195166.
195€1¢.
196321.
196339,
196702,
196786,
196815,
196757,
1967917,
196830,
196526,
197cCa0.
137700,
197127,
198694,

(METRIC UNITS)
FLIGHT-
VELOCTTY PATH ANGLF
{M/SFC) {DEGREES)
7374.87 0.0004
7374.14 - —0.0034
7373.11 -0.0100
7373.09 -0.010?
7372. 88 -0.0150
7373.12 -0,0170
7373.56 -0.0186
7375.11 -0.0213
7375.17 -0.0213
7377.30 -0.0234
7378.58 ~0.0243
7379.83 -0.0251
7382.30 N, 0265
7382.38 ~0.0265
7384, 36 —0.027?
7385.16 -0.0271
7385.73 -0.0267
7386.26 -0, 0245
7386.26 -0.0244
7385.68 -0.0201
7385.56 -0.0169
7385, 04 -0.0133
7383, 72 -0.0042
7383.67 -0.0038
7382.32 0.0067
7381.66 0.0126
7181.11 0.0183
7380.29 0.0295
7380.27 0.0299
7379.91 0.0391
7379, 87 0,0431
7379.90 0.04560
7380, 06 0.0493
7380, 06 0,0493
7380.15 0.0488
7380.10 0.0470
7379.94 0.0446
7379.26 0.0374
7379.23 0.0371
7378. 06 0.0282

GRAVITATICNAL

ACCELFRATION

{M/{SECISE)
9.2788
99,2276
9.2261
2,2261
G.,2260
9.2265
a,2273
9,.,2300
9,2301
a9,2337
2.235%9
9.2423
9.2424%
99,2459
9.2474
99,2485
9.2499
9.2499
9.2499
29,2494
9,248R
9.74H69
9.,2468
9.2446
2,2435
Q,2424
9.2405
QQZIfOIQ
9.2390
9,234
9,2379
92,2369
9.2368
99,2357
99,2350
9,2347
9,2321
9,2320
99,2294

i i
N



N5-15551111-7

ALTITUDF,EARTH~FIXED VELOCITY,FARTH-FIXED
o "FLIGHT-PATH ANGLE ,AND GRAVITATIONAL ACCELERATION
- TS U (ENGLISH UNITS)

TARLE 5-VI-B

196.124

334771,

8295, 34

EVENT  TIMF FROM FLIGHT- GRAVITAT ICNAL
o 1ST M0OT ALTITUDE  VELOCITY PATH ANGLE ACCELERATTINN
(SFC) LFEETY  (FT/SFC) (DFGREFS) (FT/SEC/SE
-17.250 204, 0.00 0.0 32,2118
0.0 204, 0.00 0.0 32,2116
T C.398 204. 1.26 89.5981 322116
- N 16.000 565. 77.56 85.8649 32,2105
TILINIT 11,375 680. 90,05 85,6407 32,7102
- 20.000 1822. 178,07 88.1588 32,2066
30,000 4209, 304.56 ' 32,1993
40.000 7994, 463,16 81,06 32,1876
5N.000 13452, 662.80 74,2843 32.1708
, 60,000 20840, 913,132 67.3574 37,1481
MACH 1 64,750 25C61, 1051.47 €4, 1607 32.1350
S 70.000 30365, 1717.99 60.7536 32,1189
o 80.0060 42167, 1593,02 54,7007 32,0827
MAX 0 BN.125 42330, 1598.24 54,6369 12,0822
L 90.000 56434, 2055.86 49,0360 32.0390
100,000 737228, 2615.130 43,6108 31,9877
. 110,000 92563, 3278.70 38,9342 31,9288
120.000 1144094, 4055.01 34,9860 31.8622
130.000 136183, 4960,48 31.7756 31.7875
134,000 14G8R7, 5364, 42 30,6516 31.7552
134,000 149887, 5364.42 30.6516 31.7552
134,125 15023C, - 5377.34 30.6175 31,7542
140,000 166672, 5864425 29.0R81 31,7046
150.000 1662169,  6TB0.44 ?26.7858 %1 6150';
159. 275C84., 7742.R4 24.9547 . '
227705, 7832.16 2 -
160, cooj 1277955, 7840.36  Z4.7904
229351, 7862.13 24.7125 i
. 230CN9, 7862.66 24,6761
IR 230239, 7862, 14 24.6634 .
A0L6 230239, 7862, 14 24,6634 1.5142
160,694 230252, 7862.14 24,6634 31.5142
162.324 235570, 7844.21 24.3668 31,4987
’ 164.324 241968,  ~ 7833.99 24,0004 31.4792
- 164.924 243608, 7837.41 23,8903 31.4735
170.000 259798, 7892.46 22,9822 31.4263
180,000 289808, 8033.50 21.2663 31.3373
, 190,000 318177, 8191.05 19,6400 31.7536
INT J 190.624 319895, 8201.41 19.5415 31.2496
LET J 18.6995 31,2048




Nn5-15551L{11-7

ALTITUDE .FARTH-FIXFD VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELFERATION
{ENGLISH UNITS)

TARLF 5-VI1-8

{ CONTINUED)

FLIGHT-

EVENT TIME FROM GRAVITATIONAL
' 1ST MOT ALTITUDE VELOCITY PATH ANGLE ACCELERATION
{SEC) © {FFET) (FT/SEC) {NDEGRFES) (FT/SEC/SEC)
200,000 344976, 8364.59 18.1085 31.1749
IGM EN 200.524 346336, 8374.10 - 18.0309 31.1709
1GM NN 201.250 3148220, 3387.32 17.9239 31.1653
210.000 370269, 8552.55 16,6423 31.1008
220.000 394Cél. R753.51 15,2410 11.0314
TSMC1 ?222.250 396211. B800.47 14.9357 31.01¢64
230,000 416387, 8967.03 13.9130 30,9664
240.000 4372R1. 9193,.04 12.6574 30,9058
250.000 456775, 9431 .46 11.4741 10,8495
260,000 474G05. 9682.727 10.3623 30.7972
270.000 491709. 9945, 84 9.3206 30,7489
?80.000 - 507224, 10222.07 B.3462 30.7044
?90.000 521489, 10510.93 T.4382 30.6635
300.000 534545, 10812.40 6.5949 30,6262
310.0090 546433, 11126.58 5.8144 30,5923
N 320.000 557198, 11453,72 5.0945 30.5617
330,000 566885, 11764.08 4,4328 30,5341
340.000 57554C. 12147.96 3,8272 30.5096
350,000 583214, 12515.68 3.2758 30.4878
3160.000 5839658, 12897,76 2, 7T76R 30,4687
370.000 . 595825, 13294.75 2.3277 30.4521
380.000 600873, 13707.22 1.9268 30,4379
390.000 605160, 14135.85 1.5726 3D.4258
400.000 608749, 14581.42 1.2633 30,4157
410.000 611708, 15044,85 0.9977 30,4073
420,000 614108, 15527.19 0.7743 30,4006
430,000 616C26. 16029, 60 0.5921 3n.3952
440.000 617543, 16553.38 0.,4498 30,3910
450,900 618748, 17100.04 0.3468 30,3876
460.000 619736, 17668.60 0.2803 30,3848
470,500 620496, 18140,90 0.2034 30.3827
480,000 621236, 18624.29 0,2378 30,3807
490,000 622118, 19095.31 0.2537 30,3782
500.000 622926, 19488.63 0.2110 30,3760
510.000 £23676. 19892.61 0.2066 30,3739
520,000 624436, 20310.23 0.2103 30.3718
530,000 625249. 20741.47 0.2301 30.3695
540,000 626187, ?21186.56 0.2709 30.3669
TR4 54R.429 627135, 21572.69 0.3214 30.3642
S48 UT 549,129 627221, 21585.08 0.3165 30. 3640

s



N5-1555111)=7

ALTITUDE ,FARTH-FIXED VELOCITYEARTH-FIXED
FLIGHT-PATH ANGLF,AND GRAVITATIONAL ACCELERATION
{(ENGLISH UNITS)

TASLF 5-VI-9

{CONTINUED)

FVFNT T IME FROM FLIGHT- GRAVITATICNAL
) 15T MDT AL TITUDE VELOCITY PATH ANGLE ACCELERATION
, (SFCY (FEET) (FT/SEC) {DFGRFES) (ET/SEC/SECY
§? R1 546,229 627233, 21585,37 0.3151 30.3639
B 549,304 621242, 21585.56 0.3140 30,3639
: 549,304 627242, 21585.56 0.3140 10,3639
$? SEP 545,304 621746, 21585.56 N.3140 30,3639
E ' 550.000 627329, 21585.81 0.3033 10,3637
S4B IGN 552 .429 €£27594. 21586.79 0.2657 30,3629
§4R 90T 554,979 627833, 21603.79 0.2347 30,3622
IGM 13§ 556,500 627672, 21631.60 0.2243 30.3619
6 4R 556.929 628C0G., 21639.25 0.2218 30,3618
560,000 628262, 21694.18 0.2040 10,3610
561.229 628357, 21716.39 0.1947 30,3608
563,500 628520, 217157.74 0.1749 30,3603
570,000 628899, ?1876.79 0.1253 30,3593
580,000 623254, 22062.44 0.0540 30,3583
590.000 629348, 22250.78 -0.0069 30.3580
. 6£00,000 629225, 22442 .42 -0.0560 10,3584
' 610.000 628924, 22636.76 -0.0946 30.3592
62C.000 628486, 72834,18 -0.1216 30,3604
630.000 627954, 23034.82 -0.1375 30.3619
64000 TB27373. 23238.19 -0.1412 3N,3636
650,000 626792, 23444 .65 -0.1325 30.3657
660,000 626254, 23654.78 -0.1178 0, 3667
6T7C.000 6257G4. 23867.60 -0.0871 30,3680
680,000 625492, 24083,.13 -0.0376 30,3688
686.654 625423, 24206.19 -0.0014 10,3660
685,864 625422, 24210.25 -0.0001 30,3690
6B6. 164 625421. 24210.72 0.0001 30,3690
690,000 625406, 2421137 0.0002 30,3690
695.654 625382, 24211.49 0.0000 30,3690
PO INS 695,654 675382, 24211.49 0.0000 30,3690
695,750 675381, 24211.49 0.0000 30,3690
700,000 £25362., 24211.58 -0.,0001 30,3691
700.750Q 6251358, 24211.59 -0,0001 30,3691
705.864 625334, 24211.7C -0,0002 30,3691
; N 705,864 625334, 24211.70 -n,N002 10,3691
CTORB GIN 706.750 625329, 24211.72 -0.0002 IN,369T1
TEHAVIN 744,864 625063, 24212460 -0.0011 30,3696
LS4BLUCD 772.864 624867, 24213,45 ~-0.0017 30.3701
ORR NAV 794.750 624660, 24213.83 -0.0021 30,3705
' 900.000 623312, 24216.09 -0,0042 30.3733



D5-15R51(T11V-7

ALTITUNDE (FARTH-FIXFD VELNCITY,EARTH-FIXED
FLIGHT-PATH ANGLE (AND GRAVITATIONAL ACCELERATION
(ENGLISH UNITS)

TABLF S-VI-B

{ CONT INUED)

FLIGHT-

5-34

FVFNT TIME FROM GRAVITATICONAL
1ST MOT ALTITUDE VELOCITY PATH ANGLE ACCELERAT ION
(SEC) “(FEET). {FT/SEC) {DEGREES) (FT/SEC/SEC)
1002.750 621457, 24218.95 -0.,0061 30,3771
1100.000 619415, 24222.12 -0.01073 30.3815
1300.0060 614452, 24225.53 -0.0112 30.3921
1306.750 614277, 24229.79 -0.0113 10,3924
15C0.000 609372, 24237.06 -0.0141 30.4031
1602.750 607C26. 24240.57 -0.0154 30.4083
1700.000 6N5107. 24243.49 -0.0164 30,4127
1900.,000 602403, 26247.85 -0.0174 30,4193
1906.750 602345, 24247.65 -0.0174 3N.4195
2100,000 601672, 24249.59 -0.0166 3N.4221
2202.7150 AN2086, 24249.43 -0.0152 30,4718
2300.000 602935, 24248.65 -0.0134% 30.4207
2500.,900 605835, 246245.47 -0.0076 30.4157
2506, 750 605955, 24245.33 -0.0074 30.4154
217M0,.,000 609738, 24240.89 0.0006 30,4081
2802.750 ~11R87, 24238,35 0.0055 30.4038
2900,700 613887, 24235.98 0.0106 30,3995
3100.000 617580, 24231.68 0.0215 30,3910
2106. 750 617690, 24231.56 00,0218 30,3907
3300.900 620328, 24228.67 0.N0321 35.3836
3402.750 £21301. 24227T7. 71 0.0371 30,3804
3500.000 621954, 24227.17 0.0413 30.3778
3700.000 6?2?7618, 24226.96 0.0479 30.3733
37C6.750 622628, 24226.97 0,.,0481 3N.3732
3900.000 622760. 2422T.45 0.0512 30,3695
400?2,750 622824, 24227.12 D.0514 30.3675
4100.000 622982, 24227,84 0.0507 30,3654
4300.000 623885, 24227.29 0.0467 10,3607
4306,750 623533, 24227.25 0.0465 30,3600
4500.000 625909, 24225.22 0.0397 30.3530
4602.750 627447, 24223.48 0.0352 30,3486
4700,000 £29205.  24221.41 0.0307 30,3440
4900,0900 €33576. 24216.11 0.0207 3).3334
4906.750 633737, 24215.92 0.,0204 30.3331
5100.000 638500. 24210.02 0.,0108 A0.3225
5207, 750 641005, 24206.90 0.0061 30,3172
5300.000 6432264 24204.14 0,0019 30.3127
550C.0N00 646633, 24199.54 -0.0055 30,3055
5606. 750 647C32, 24199.42 -0.0057 30,3063
5700.000 648604, 24197.20 -0.,0112 30.3027

. e
St



D5-16551(1)-7

ALTITUNELEARTH=-FIXED VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLE JAND GRAVITATIONAL ACCELERATICN
(ENGLISH UNITS)

TARLE S5-VI-B

{CONT INUED)

FVFNT TIME FROM FLIGHT- GRAVITATIONAL

1ST MOT ALTITUDE  VFLOCITY PATH ANGLE ACCELERATION
(SEC) (FEET) (FT/SEC) {DEGREES) (FT/SEC/SEC)
5802.750 646079, 24197.08 -0,0135 30.3023
59N0,.200 648683, 24197.70 -0.0154 30.3036
6100.000 646184,  24201.19 -0.0184 30,3997
6106.750 646Ch2. 24201.35 -0.0185 30.3100
63C0.000 641719, 24207.23 -0.0208 30.3199
6402,750 638867,  24211.07 -0.0218 30,3264
6500, 000 635655, 24214,98 -0.0226 30.3329
6700.200 629788, 24223.24 -0.0242 ~ 30.3468
6£706.750 629584, 24223.51 -0.,0243 30.3473
6900.,000 624174,  24230.76 -0.0254 30.3597
7002.750 621787, 24233,98 ° -0.0257 30,3654
7100.000 619949, 24236.47 -0.0257 30,3700
7300.000 617666, 24239.63 -0.0246 30,3764
7306.750 617626,  24239.69 -0.0245 30,3765
7500.000 617500, 24240,03 -0.0215 30,3784
7602.750 618183, 24236,23 -0.01990 30,3778
7700.000 616237, 24237.95 -0.0161 30,3763
7900.000 6221335, 24234,10 -0.0083 30.3710
7906, 750 622454, 24233,95 -0. 0080 30,3708
R8100.,000 626066, 24229,47 0.0016 30,3639
8202.1750 627681, 24227.11 0.0073 30.3599
83n0.000 629684, 24225403 0.0128 30,3562
8500.000 632592, 24221.58 0.0243 30.3491
8506,750 632673, 24221.49 0.0247 30,3408
8700.000 634467. 24219.54 0.0349 30.3432
AR02.750 635C19. 24219.05 0.0396 30,3408
R9100.000 635320. 24218.89 0.0433 30,3328
2100.000 635470, 24219.19 0.0486 30,3352
9106.750 635469, 24219.21 0.0487 30,3351
9300.000 635459, 24219.72 0.0501 30,3317
9407.750 635591, 24219.80 0.0494 30.3297
Q500,000 635867, 24219.64 0.0479 30,3274
9700.000 637305, 24218.27 0.0422 30.3214
97106.750 637373, 24218.19 . 0.0420 30.3211
9900.000 639964. 24215.21 0.0340 30,3133
1n002.750 641815, 24212.98 0.0292 30,3085
10100,000 643828, 24210.51 0.0244 30,3036
10300.000 64R508. 24204.69 0.0143 30,2929
10306.750 648673,  24204.49 0.0139 30,2926
10500,000 653339, 24198.62 0.0048 30,2827



D5-15551(1)-7

TABLE 5-VI-8 ALTITUDE.EARTH-FIXED VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION
{ENGLISH UNITS)

{CONTINUED)

FLIGHT-

w

EVENT TIME FROM ’ GRAVITATIONAL

1ST MOT ALTITUDF VFLOCITY PATH ANGLE ACCELERATIDN

(SEC) - (FEET) (FT/SEC) {DEGREES) {FT/SEC/SEC)
10602.750 655616, 24185.76 0.0004 30,2781
10700.000 657510. 24193.38 -0.0034 30,2744
10900.000 660237, 24189,99 -0,0100 30,2695
10906. 750 66C296, 24189.91 -0.0102 30.2694
11100.000 660631, 24189.24 -0.0150 30.2690
11202.750 660397, 24190.01 -0.0170 30,2706
11300.000 659332, 24191.48 -0.0186 3N0.2733
11500.000 655573, 24196.54 -0.0213 30.282°2
11506.750 655414, 24196.76 -0.0213 30,2825
11700.000 650174, 24203.75 -0.023%4% 30.2944
11802.750 647018, 24207.95 ~0.0243 30,3015
11900.N000 €43G44., 24212 .04 -0.0251 3043385
12100.000 637837,  24220,16 -0.0265 30.3224
12106.750 637644, 24220.41 ~-0.0265 30,3229
12300.000 6321765, 24226.91 -0.0272 30,3344
. 12402.750 630801, 24229.54 -0,0271 30,3393
12500.000 629426, 24231.39 -0.0267 30.3430
12700.000 628179, 24233 ,14 -0.0245 30,3473
17706.750 628174, 24233.15 -0.0244 30.3474
12900.000 628984, 24232.21 -0.,0201 30.3474
13002,.750 630077, 24230.85 -0.0169 30,3459
1310C.000 631439, 24229.14 -0.0133 30.3437
13300.000 634884, 24224.80 -0.0042 30.3375
13306.750 635C08. 24224.64 -0,00138 30,3373
13500.,000 638561, 24220.20 0.02%67 30.3301
13602.750 640310, 24218.05 0.0126 30,3263
13700.000 641786, 24216.25 0.0183 30.3229
13900.009 644CaT7. 24213,56 0.0295 3N.3166
13906.750 644157, 24213.49 0.0299 3N,31h4
14100.000 645348, 24212.31 0.0391 30.3117
14202,.750 645625, 24212.16 0.0431 30,3096
143C0,000 645719, 24212.26 0. 0460 30,3079
14500,000 645661, ?24212.79 0.0493 30.3047
14506, 750 645658, 24212.80 0.0493 30,3045
14700.000 645768, 24213.10 0.0488 10,3010
2ND 0OPP 14802.750 646CB2. 24212.91 0.0470 30.2986
14900,000 646620, 24212.41 D.0446 30,2959
15100.000 648622, 24210.18 0.0374 30.2390
151064750 648711, 24210.07 0.0371 30,2887
15300.000 651884, 24206.24 0.0282 30,2802

5-36

v



N5-15551(1)-7

PITCH AND YAW REFERENCE ANGLES (LDCAL HORTZONTAL
CAORDINATES) AND RANGF (METRIC AND ENGLISH UNITS)

TABLE 5-VII

EVENY TIME FROM

G 15T MOT PITCH YAW RANGE - RANGE
({SEC) (DFG) (NEG) [ KM) (NMI)

GRR -17.250 9C.N0D ~0.162 0. O
1ST MOT 0.0 89.991 -0.162 0. n.
L] G N.398 89,993 -0.162 0. n.
10.000 89.817 1.141 0. 0.

TILINIT 11.1375 86,917 0.700 0. a.
o 20.000 89,038 ~0.435 0. J.
30,000 86,151 -1.062 0. 0.

40.000 8C.976 -2.042 D 0.

50,000 75.043 -2.953 1. 0.

60.000 68.804 -3,605 1. 1.

1 64,750 65.789 -3,808 2. 1.

: 70.000 62.522 -3,956 3. 1.
80.000 56.458 -4,000 5. 3,

MAX D 80.125 56.375 -4, 000 5. 3,
- 90.N00 49,444 -3.899 8. 5.
100.000 43,307 -3.591 13, Te

110.000 38,434 -3,216 20, 11.

120.000 34.933 -2.787 29. 16,

130.000 31.891 -2.402 40, 22,

134,000 30.631 -2.2R4 46, 25.

CFCO 134.000 30.631 -2.784 46, 25.
' 134,175 30.593 -2.280 46, 25,
140,000 29.145 -2.101 54, 29,

150,000 26,840 -1.875 71. 39,

MEX F/M 156.125 24.721 -1.677 89, 48,
TR3 159.924 24,588 -1.660 a1. 49,
: 16C.N00 24.579 -1.658 91, 49,
S7 ul 160,424 24.534 -1.654 92. 50.
SIC RI 160.624 24.514 -1.653 93, 50.
o 160.694 24,508 ~-1.653 93, 50.
160.694 24.508 -1.653 93, 50.

SI1C SEP 160.694 24.508 -1.653 93. 50.
s72 IGN 162.324 244350 -1.659 96. 52.
§? S0T 164.324 24,218 -1.675 100, 54,
§2 UTT 164.924 24,268 -1.675 102, 55,
E 17¢.000 25.044%4 -1.631 113. 61,
180.009 25.220 -1.589 135, 73,

- 190.000 28.456 -1.549 158, 25,
INT J 190.624 25.471 -1.547 159. 86 .
166.124 25.610 -1.521 172. 913,

LET J




N&5-15551{1)-7

TARLF 5-VII PITCH AND YAW REFERENCE ANGLES (LOCAL HORIZONTAL ‘.;>
COORNINATES) AND RANGE (METRIC AND ENGLISH UNITS)
(CONTINUED)

EVENT TIME FROM ’ :
1ST MOY PITCH YAW RANGE RANGE

{SEC) {DEG) (DEG) {KM) (NMI)
2¢0.000 25.706 -1.508 181. 98,
IGM EN 200,524 25.719 -1.506 183, 99,
IGM NN 201.250 25.738 -1.503 - 184, 100.
: 210.000 - 24,341 -1.066 205. 111.
270.9700 23,947 -1.062 230. 124,
TSMC1 222.250 23,847 -1.064 236. 127.
230.00C0 23,481 -1,058 256, 138.
240.000 23.002 -0,971 282. 152.
250.700 22.536 -0.927 310. 167,
260,200 22.074 -0.900 ' 338, 182.
270.200 21.563 -0.882 366. 198,
280,700 21.061 -0.871 396, 214.
290,900 20,5175 -0.R62 . 427. 230.
300,900 20.095 -0.855% 458, 247,
310.000 19.611 -0,850 490, 265,
320.000 19,116 -0.R45 524, 283,
. 330.000 18.612° -0.839 558, 301.
340,000 18.108 -0.833 594, : 321.

350,000 17.603 -0.827 630. 340. ~)

360.900 17.102 -0.896 668, 361. :

370.000 16,5772 -0.R35 706. 381,
380.,N00 . 16.053 -0.809 746, 4013,
390.000 15.534 -0.792 788, 425 .
400.000 15.016 -0, 777 830, 448,
410.000 14.500 -0,766 874. 472,
420,000 13.986 -0.756 9149, 496,
430,000 13.477 -0.,747 966, 522.
440.000 12.975 -0.736 1014. 548,
450.000 17. 481 -0.725 1064, 575,
460,000 11.997 -0.713 1116, 602.
470.000 15.428 -0.857 1169, 631.
480,000 15.125 -0.873 1223. 660.
490,000 13.47C -C.R29 1279. 6590,
500.000 13.793 -0.842 1336, 721.
516.000 13.061 -0.798 1394, 7513,
520.000 172.085 -0,747 1454, 785,
530, 000 11.554 -0.720 1514. 818,
540,000 11.100 -0.698 1576 851,
TR4 548,429 10,713 -0.682 1630, 880,
S4B UI 549,129 1C.68C -0.682 1634, 882.
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D5-15551{ 137

TARLE S5-VII PITCH AND YAW REFERENCF ANGLFS (LOCAL HORIZONT AL

CHORNDINATES) AND RANGE {METRIC AND ENGLISH UNITS)

{ CONTINUED)
FVENY TIME FROM = =
FE T 1ST MOT PITCH =~ YAW RANGE RANGF
(SECY (DEG) —~  {DEG) { KM) (NMT)
52 R1 54G,229 10.676 ~0.682 1635. 883,
- 549.304 10.672 ~0,682 1635. 883,
549,304 1C.672 -0.682 1635, a873,
32 SEP 549,304 10.672  =0.682 1635, RA3,
550,000 10,642 -0.683 1640, 885,
S4B IGN 552.429 10,557 -0.687 1655, 894,
348 90 554.929 10,656 ~C. 685 1671. Q02. -
IGM 35S 556.500 11.05¢6° ~-0.676 1681, 9018,
ur 556.929 11.149 ~-0.675 1684, 909,
560.000 5.607 -0.R94 1704, 920,
5614229 8.383 -0.954 1712, 924.
563.500 T1.442 -0.921 1726. 93?2,
570.000 7.967 -0,691 1768, ass5,
580,000 £.947 -0.437 1833, 991,
590,700 64942 ~-0.361 1899, 1025.
600.000 6.718 -0.324 1965, 1061.
610.000 6.594 -0.326 2032, 1097,
620,000 6.487 -0.346 2099. 1133,
630,000 €.344 -0.371 2167. 1170,
640,000 6.378 -0.412 22135, 1207.
650,000 6.371 -0.449 2304, 1244,
660.000 5.638 ~0.424 2374, 1282,
6£7C.000 6.425 -C.440 2444, 1320,
. 680.000 7.174 ~0.475 2515. 1358.
S4BGCST 685.654 1.556 -0.474 2556, 1380,
TRS 685,864 7.573 -0.473 2557. 1381,
S48 LUI 686,164 7.593 -0.471 2559, 1382,
C T 690.000 7.841 ~0.445 2587, 1397,
695,654 f,207 -0.409 2627. 1419.
PO INS 695.654 8.207 -0.409 2627. 1419,
6£95.750 8.213 -0.409 2628, 1419,
700.000 8,490 -0.384 2658, 1435,
700,750 8.519 -0.380 2664, 1438,
705, 864 8,875 -0.353 2701, 1458,
705,864 8.875 -0.353 2701. 1458,
— TIRR GID 706.750 R, 915 -0.353 2707, 1662,
[ LH2VTO T44.864 0.131 -0.002 2980, 1609.
S4RLUCO 772.864 0.007 -0,000 3181, 1717,
ORR NAV 794,750 -0.001 -0.000 3337, 1802,
crThTer 90C.000 0.084 4092, )

-0.000

2209.




TARLE S5-VI{

EVENT

. COORDINATES) AND RANGE
{ CONT INUFD)

TIME FRNM
1ST MOT

{SEC)H

1002.750
1100.900
1300.200
1306.750
1500.000
1602.750
1700.000
1900.000
1906.750
2100.9200
2202.750
2300.200
25C00.000
2506.750
2700.000
2802,750
2900.100
3100.000
1106.750
3300.000
3402.75C
3500.000
3700.000
3706.750
3900.000

4002.750

4100.000
4300.,000
4306.750
4500.000
4602.750
4700.000
4900.000
4906.750
5100.000
5202.750

© 5300.000

5500.000
5506, 750
5700.000

N5=-15551(1)-7

PITCH
{DEG)
-0.001
C. 084
0.084
-0.001
0.083
-0.002
C.C83
0.083
-0.002
0.083
-0.002
0.083
0.082
-C.003
0.082
-0.003

0.082"

0.0R2
-0.004
0.082
-0.004
0.082
0.082
C. (82
-0,003
0.082
0.082
-0.003
0.082
-0.004
N.081
0.081

YAW

{DFG)

-0.004

0.081
-0.004
C.08¢C
€. 080
C.080

-0.000-

-0.000
-0.000
-0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.N00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
£.000
0.000
-0.000
-0.000
-C.000
-C.000
-0.000
-0.N00
-0.000
-0.000
-0.000
-0.000
-0.000

RANGE

(KM)
4828,
5525
6960,
7008,
8394.
9131.
9829,
11263.
11312.
12698,
13434,
14131,
15564,
15612.
16965,
17730,
18424.
19798.
19829,
18735,
18003,
17308,
15879.
15830.
14449,
13714,
13019,
11589,
11541.
10159,
9424.
8729.
7299,
7250,
5869.
5135,
4440,
3013.
2965.
1590.

PITCH AND YAW REFERENCE ANGLES (LOCAL HORIZONTAL
(METRIC AND ENGLISH UNITS)

RANGE

{NMI)
2607,
2983,
3758,
3784.
4532,
4930,
5307.-
60R2.
6108.
6856,
1254,
7630,
8404,
8430.
9177.
95713,
9948,

" 10690,

10707.
10116.
9721,
9346,
8574,
8548,
7802.
1405,
7030,
6258,
6231,
5485,
5089,
4713,
3941 L
3915.
3169.
2773,
2398,
1627,
1601,
858,

e«..u’g



D5-15551(1)=-7

TABLE 5=V 11T PITCH AND YAW REFERENCE ANGLES (LOCAL HQP]ZQNT AL
. CONRNINATFS) AND RANGE {METRIC ANDiFNGLfgﬂrUNTTS)'
({ CONT INUED) S

FVENT  TIME FROM : B B
1ST MOT PITCH YAW RANGE RANGF )

(SEC) (DEG) {(DEG) (KM) (NMT) -
5802.750. =0.005  -0.000 866, 468,
5900.000 C.08C -0.000 247, 133,
6£100.,000 C.080C -0.000 1296. 700,
6106.750 -0,005 -0.000 1344, 726.
6300.,000 €.080 -0.000 2718, 1467. -
6407 ,.750 -0.005 -0.000 3451 . 1863.
6500.700 . €.080 -0.000 4146, FYEL R -
6£700.000 0.081 -0.000 5576. inil.
67N6.750 ~-C.004 -0.000 5624, 3037,
6200.000 C.081 -0.000 7007. 3783,
700?2.750 -0.003 0.000 7742, 4180,
7100.000 n,082 -0.000 8B43R, 4556,
7330.000 0,083 0,000 9870. 53729,
7306,750 -0.002 0,000 9918, 5356,
7500.000 C.084 0,000 11302, 61073,
7602.750 -0.001 0.000 12037, 6500.
. 77060.000 0.085 C. 000 12733, 6875.
7900,000 0.086 0.000 14165, 7648 .
1 7906.750 0.001 0.000 14213. 1674,
8100.000 C.0R7 0,000 15595, 8471,
82072.750 0.00? 0.000 16339, 881R.
8300,700 C.0R8 0.000 17026. 9193.
A500.000 0.088 0.000 184565, 9965,
8506.750 0.003 0.000 18504, 9991,
8700.000 0.089 0.000 19849, 10718,
8802.750 0.004 0.000 19405, 10478,
. 8900.000 C.C90 0.N00 18715. 10105,
9100.Nn00 €. 090 0.000 17287, ‘9334,
Q106,750 0.005 0.000 17239. 9308,
9300.000 C.090 0.000 15858, . B563,
9402 ,.750 0.005 0,000 15124, 8166,
9500,000 €.090 0.000 14429, 7791. B
9700.000 , €. 099 0,000 12999, 7019.
1ST OPP 9706.750 0.005 -0.000 12950, 6993,
F i 9900.000 0.CRA -0, 000 11568. 6246,
10002.750 0.004 -0.000 10833, 584G,
10100.,000 0.089 -0.000 10137, 5474,
10300.000 C.088 -0.000 8706. 4701.
10306.750 0,003 -0.000 B658. 4675.

10500.000 C.087 -0.000 7276, 3929.




TARLF 5-VII

FVENT

2ND OPP

N5-15551(1}-7

PITCH AND YAW REFFRENCE ANGLFS (LOCAL HORTZONT AL

CONRDINATES) AND RANGE (METRIC AND ENGLISH UNITS)

{ CONT INUED)

TIME FROM
15T MOT
{SEC)
10602.750
10700.000
10900.000
10906.759
11100.000
11202.750
11300.000
11500.000
11506.750
11700.000
11R02.750
11900.000
17100.900
12106.750
12300.000
12407.750
12500.000
12700.000
127706.750
17900.000
13002, 750
13100.700
13300.000
13306.750
13500,000
13602.750
13700.000
13900.000
13906.750
14100.000
14202, 75C
14300.000
14500, 300
14506,750
14700.000
14802.750
14900.000
15100.000
15106. 750
15300.000

PITCH

(NFG)
0.002
0.087
0.086
0,001
0.0R6
€.000
0.085
0.085
- C. 000
0.CAS
£.000
€, 085
0.086
0.001
0.086
0.002

0.0R7

C.NRA{
0.003
€. 090
0.005
2.091
N.092
0.007
0.093
0.009
0.095
C. 096
0.011
0.097
0.012
Q0. 097
Co Oqg

YAW

(DEG)

0.013

0.068
C.013
N.098
0.098
C.013
0. 097

-00000

-0.900
-0.000
-C.000
-0.9300
-0.000
-0.000
-0.000
-0.000
-C.000
-0.000
0.00C
0.000
0.000
0.000
0.000
0.000
¢.000
0.n00
0.000
0. 000
0.000

0.0nQ0

0.000
0.000
0.000
6.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.000

RANGE

[ KM)
6541,
5845,
4415,
4367,
2986.
2251.
1567.
152,
116.
1319,
2045,
2741.
4173,
4221.
5606.
6342,
7039,
8472,
8521.
9905,
10641,
11338,
12770,
12818.
147200,
14935,
15630,
17055,
17103,
19156,
19618,
18607,
18561,
17205,
16476,
15784,
14358,
14310,
12930,

RANGE

{NMT)
35312,
3156,
2384,
2358,
1612,
1216.

841,

R?7.
63,
T08.
1104,
14R0,
2253.
2279,
3027.
3424,
3801.
4575,
4601,
5349,
574¢€.,
6122,
6895,
6921.
T668.
8064,
8439,
9209.
9235,
997N,
10343,
10593,
10047,
17022,
9230,
R523.
7753,
77271,
6982,



N5-15551(1)-7

- TABLE S5-VIII-A INFRTIAL VELOCITY, INFRTIAL FLIGHT-PATH ANGLF
AND INFRTIAL HEADING ANGLE

o | (METRIC UNITS) —

EVENT  TIME FROM INERTIAL INERTIAL FLIGHT— INERTIAL
1ST MOT VELNCITY PATH ANGLE HEADING ANGLE
{SEC) {(M/SEC) {DEGRFFES) (DEGRFES)
-17.25¢C ~ 408.5645 0.0000 90,0000 -
N.0 ~_408,5645 10,0000 90,0000 T
0.398 T 4NB,.5671 " 0.0537 89,9998 -
R 10.000 . 409.4676 13,3011 90,2371 T
TILINTT 11.375 409,7518 31,8299 90.2902
R 20.000 T 412.9661 7.5483 90,2177
30.000 424.6844 12,6010 90.0007 7
) 40,000 452,3480 17.9568 89,4845 o
50.000 - 501.7457 22.8044 BR.6172
60.000 574.82570 26.5472 ~ B7.5005
MACH 1 644750 617.8439 27.8320 86.9268
70.000 671.0624 28.8616 86,2873
o RC.000 792.4006 30,7101 85,0916
MEX 0 80,125 7194, 0979 30,0182 85,0771
90,000 43,1864 30.1113 82,9843
100,000 1125,3350 29.2483 83,0181
110.000 1338.343) 27.9856 B2.2344
120,000 1584.,3718 26.5700 8l1.6131
130.000 1868.0306 25,2271 81.1374
, 134,000 1993,8415 24,7135 80.9796
creo 134.000 1963.8415 24,7135 80.9796 -
- 134,125 1967.8638 24,6974 B0 L.OT50
o 140.000 2150.1742 23.8370 80,8235
150,000 ~° 2435,2092 22.4859 BC.6184
MAX F/M 159.125 2733,0673 21.3653 80,4770
TR3 159.924 276C.6609 21.72708 80.4669
S=Ei 160.000 T 2763.1963 "21.2618 80,4660
S2 ur 160.424 2770.C415 21.2028 80,4659
SIC RI 160.624 2770.31071 21.1715 80,4673
i 160.694 " 2770.1846 21,1603 80.4687
160.694 2770.1846 21.1603 80.4687
Sif, SFP 160.694 2770.1846 21.1603 B0.4687 -
$?2 IGN 162.324 2765.5846 20.8966 RN.4887
$7 907 164.324 2763.5108 20.5757 80,5108 B
$2 Uty 164,924 2764, 8600 20.4818 80.5161
0T 170.000 2784.1045 19.7165 80.5570 o
180.000 2831.5295 1R. 2796 80,6371 o
190.000 2883,4948 16,9187 80,7213
INT J 190.624 2886.8820 16.8364 80,7267
LFT J 196.124 2917.4670C 16,1243 80,7751




TABLE 5-VIII-A

{CONTINUED)

EVENT TIME FROM
1ST MOT
{SEC)
200.000
IGM EN 200.524
1GM DN 201.250
210.000
220.000
TSMC1 222.250
?30.000
240.000
?50.000
260.000
270.900
2R0.000
290.000
300.000
310.000
. - 320.000
330.000
340.000
350.000
360.000
370.000
380.000
390.000C
400.000
410,000
420,000
430.000
440.000
450.000
460,000
470.000
480,000
490.000
500.000
510.000
520.000
530,000
540.000
TR4 548.429
S48 UV 549,129

D5-15551(10V-7

AND INERTIAL HEADING ANGLE

(METRIC

INER TIAL
VELOCTTY
(M/SFC)
2639.8718
2642.9412
2947.2073
3000,2930
3064. 3429
3079.2389
3131.8895
3202.9512
3277.5240
3355, 6278
3437,3978
3522.8315
3611.5381
3704.7314
3801.2636
3501.6233
4005.9083
41142195
4226.6741
4343.4330
4464.6808
459C0,5981
4721.4010
4857. 3344
4998.6817
5145.7684
57G8.9557
5458, 6441
5625,2950
5798.6117
5942.5905
6C89.9398
6233.5240
6353.4258
6476.5769
6603,.8838
6735.3423
6871.0256
65688.7339
6992, 5141

UNITS)

INERTIAL FLIGHT-

PATH ANGLE
(DFGREES)
15.6374
-15.5725
15,4829
14.4086
13.2314
12.9746
12.1127
11.0516
10.0482
9.1019
8.2119
7.3759
6.5936
5.8639
5.1856
4.5573
31,9772
3.4439
2.9562
2.5131
2.1126
1.7536
1.4350
1.1559
0.9152
0.7122
0.5459
0.4158
0.3213
0.2603
0.1892
0.2217
0.2368
0.1973
0.1934
0.1971
1 0.2160
0.2546
0.3024
0.2978

INFRTIAL VFLOCITY, INERTIAL FLIGHT-PATH ANGLE

INFRTTAL

HEADING ANGLF

{DEGREES)
80,8100
B0.R148
80.8214
80,9109
81.0206
81.0459
81.1340
81.2538
B1.3794
81.5104
81.6463
81,7873
B1.9332
B2.2405
82.4020
82.5691
B2.7419
82.9206
83.1040
83.2940
83.4916
R3.6963
82,9084
R4.1281
84,3555
84.5908
84.8346
85,0870
85,3486
85.6235
85.9019
B6.1905
B6 4907
B6.7972
87.1116
B7.4335
BT.7629
88.0464
88,0709



y
]
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TABLF 5-VITI-A INFRTTIAL VFLOCITY, INERTIAL FLIGHT-PATH ANGLE

AND INERTIAL HEADING ANGLE

{METRIC UNITS)
{ CONT INUED)
FVENT TIMF FROM INERTIAL INERTIAL FLIGHT- INFRTIAL
1ST MNT VELOCTTY PATH ANGLF HEADING ANGLE
_ASFC) (M/SEC) {DEGREFS) (DEGREFS)
$2 RI 549,229 6592, 6030 0.2964 "88,0745 .
549,304 6992, 46614 0.2954 88.0771
549,304 6992,6614 0.?2954 88,0771
$7 SEP 549,304 £592.6614 0.2955 8R.,0772 o
o '550.000 6692,7376 "0,2853 88,1020 T
S48 TGN 552.429 6693,N453 0.25%00 AR, 1884 T
S4B SOT 554,929 6SG8.2322 0.2209 BR,2769 -
154 38 586,500 7006.7132 0.2111 83,3319 T
S4n UTY 556,929 7¢0%.0458 0.,2087 88,3469
R - 560,000 7025,7959 N.1920 B8R ,4545
sS4 UCd "561.229 7032.5679 N.1832 RR L4974
TSM(C? 563,500 7C45.1748 0.1646 RR,5768
: 570.000 7081.4705 0.1180 88,8058
580,000 7138.72650 0.0509 R, 1627
590,000 7195, 4754 -0.0065 89,5238
T 600.009 " 7252,8841 -0.0528 ' 89.88%84
610.000 7313.1128 -0.0893 90,2560
A?20.000 7373.2761 -0.1148 97,6265
6£30.000 7434,4195 -0,1299 . 90,9998
640.000 7466,3950 -0,1334 " 91.3756
A50.000 7559,310?2 -0.1253 91.7539
660,000 T623,3427 -N.1114 92.1350
670,000 7688,1969 ~0.0824 T 92.5188
680,000 7753.8814 -0.0356 92,9352
S43GCS1 £R5.654 7791.3859 -0,0013 1 93,1246
TAS 685.864 7792.6228 -0.0001 93,1328
S4B LUI AR6.164 7762.7659 0.0001 93,1447
£90.700 7792.9A10 0.0001 93,2961
695,654 7792.99%6 0.0000 93,5191
PO INS 6£95.654 7782.9906 0.0000 93,5191
695.750 7792.9911 N.0000 93,5229
700.000 7793.0136 -0.0001 93,6903
700.750 7793.0176 -0,0001 Q3,7199
705,864 7793.0450 -0.0002 93,9211
705.864 7793, 0450 -0.0002 93,9211 -
GRB GIN 706.750 7793, 040R -0,0002 93,9560 -
LE2VTD T44,R64 7793.2650 -0,0010 - 65.4471
S4RLUCN 772.864 7793.41755 -0.0016 96.5312 T
NRAR NAV 794,750 7793,5463 -0,0020 a7,3795
T 900.700 7793.9561 -0.0040 101.2795%




N5-15551{11-7

TARLE 5-VIII-A INFRTTIAL VFLOCTITY, INERTIAL FLIGHT-PATH ANGLE
AND TINERTIAL HEADING ANGLE
(METRIC UNITS)

{CONTINUED)

INERTIAL FLIGHT— INERTTAL

EVFNT TIMF FROM INERTIAL

1ST MOT VELOCITY PATH ANGLE HEADING ANGLE
(SFC) (M/SEC) {(DEGREES) (DEGRFEES)
1002.750 7794,4568 -0.0058 104 .8367
1100.000 7795. 0064 =0.0074 107.9115
1300.090 7166,29118 -0.,0106 113,2111
1306.750 T796.3374 -0.0107 113.3646
1500.000 T797.6466 -0.0134 117.0369
1602,750 7T798,3143 -0.0146 11B.4252?
1700.009 779R. G027 -0.0155 119.3R41
1900.0010 77699,.5157 -1.,0165 120.2904
1906.750 7799.9443 -0.0165 120.2963
27100,N00 7800.5R44 -0.0157 119.778Q
2202.750 7800.7751 -0.0144 118.9598
2300.000 7800.8581 -0.0127 117.8326
2500,000 7800,7437 -0.0072 114,4156
2506, 750 7800, 7337 -0.0070 114.27472
2700.000 780C,. 3101 0,0005 109.5108
2802.750 7769,9995 0.0052 106.4355
?900.000 7799.6687 0.0100 103,2115
3100.1700 7798,.,9227 0.0203 95.8233
3106.750 7768. 82967 0.0207 95.5609
3300,000 7798, 1557 0.0304 B7.9097
3402.750 7797.7704 0.0352 33.8741
3500.000 7797.4143 0.0391 80,1908
3700.N000 77196.7038 0.0454% 73.3243
3706.750 7796.6801 0.0456 73.1133
3900,000 7765,9974 0.0485 67,7393
4002.750 77695.6718 0.0487 65.4344
4100,000 71795.2505 0.0480 63.6156
4300.009 71794,418?2 0.0442 60,9747
4306.750 7794, 3883 0.0440 60,9110
4500.000 7193.4782 0.0376 50,7754
4607.750 7792.9561 0.0334 59,7163
4700.000 7792.4445 0.0290 59.9996
4900.000 7791.3756 0.0196 61.6400
4906,750 7791. 3401 06,0193 61,7205

- 5100.000 7790.3716 0.0103 64,7352

© 65202.750 7789,9207 0.n058 66,9017
5300.000 7789.5546 0,0018 69,3112
A500.000 7789. 0439 -0.0062 75.3078
5506, 750 7189.0332 ~-0.0054% 15.5328
5700.009 7788, 9346 -0.0106 R2.4761

f
_—

s’



TARLE 5-VITI-A

{CONTINUED)

TIME FROM
1ST M0OT
{SFC)

5802,750
5900.000
6100.000
6106.750
6300.000
6402.750
6500.000
6700.000
6706, 750
6900.000
7002.750
7100.000
7300.000
7306,750
7500.,000
7602.750
7700,000

% 7900.000
7906.750
8100,000

~ B20?2.750
S-S 8200.000
oo A500.000
R506,.,750
8700.000
BRO2.750
R900.000
9100.000
9106.750
9300.000
9402.750
9500.000
270C.000
9706.750
9900.000
10002.750
10100.000
~ 10300.000
1 10306.750
10500.000

EVENT

15T QEE

DS5-15551{1)-7

INFRTIAL VELOCITY, INERTIAL FLIGHT-PATH ANGLE

" AND INERTIAL HFADING ANGLE
UNTTS)

{MFTRIC

TINERTTAL
VFLOCITY

~ {M/SEC)
7789.0533

1 7789.2776
7790.0657

© 7790.C994%
7761.2304
7791.9373
7792.6502
7794,1678
7794,21R7
7795.6153
7796.2808
7796, 8407
7797.7309
7797.7542
7798.2277
7798, 3278
7798.3311
7798.0932
7798,0802
7797.6008
7797.2814
“71796.9530
7796.2384
"1796,2140
~7795,5175
7795.15328
7794.R137
7794.1152
7794.C%14
7793.3R59
7792.6851
7792.5833
7791.6783
7791.56458
779C. 6724
7790.1284
7785.6076
7788.5675
7788.5340
1787.6637

5-47

INERTIAL FLIGHT-
PATH ANGLE

(DEGRFES)
-0.0128

©-0.0175

-0.0175
-0.0197
-0.0206
-0.0214

-0.0230
-0.0230
~0.0240
-0.0243
-0.0243
-0.0233
~0.0232
-0.0204
-0.0180
-0.0153
-0.0079
-0.0076

n.0015
0.0069
N.0122
9.0231
0.0234
0.0331
0,0375
0,0410
0.0460
0.,0461
0.0475
0.0468
0.0453
0.0400
0.0398
0.0323
0.0276
0.0231
0.0135
0.0132
0.0045

INERTIAL

HEADING ANGLE

{DEGREES)
86,4596
90.3118
98.1199
98.3744

105.2135

108.4113

111.1070

115.5685

115.6931

118.5473

119.5096

120.,0719

120.1753

120.1542

118.8595

117.6220

116.0927

111.8407

111.6713

106.1357

102.6955
99,1781
91.4193
91.1510
83,5312
79,6652
76.2255
70.0425
69,8574
65,2645
63.3867
61.9698
60.1368
60,0999
59,7268
60.0640
60.7277
63.1634
63,2711
67.0709




D&6=15551(1})-7

INFRTIAL VELOCITY, INERTIAL FLIGHT-PATH ANGLE
AND TNERTIAL HFADING ANGLF
(METRIC UNITS)

TARLE 5-VITI-A

{ CONTTNUED)

EVFENT INER TTAL INFRTTAL
1ST MOT VFLOCITY PATH ANGLE HEADTNG ANGLF
(SEC) {M/SFEC) {DEGREES) {(DEGREES)
106072.750 7787.2921 0.0003 69.6519
10700.000 77187.0176 - =0.0033 72 .4406
10900.000 7786.7374 -0.0095 79,1217
1N3064. 750 7786.7353 -0.0097 79.36673
11100.000 77R6.8957 -0.0142 R6,T7277
11202.750 7787.1563 -0.0161 QN, 7973
11300.000 77R7.5121 -0.0176 94,6329
11500,200 7788.545? -0,0201 102.1197
1150€6.750 7788.5863 -0.0202 102.,3574
11700.000 7789, 8954 -0.0221 108,5965
113072.750 7790.6666 -0.0230 111.4085
11900.72090 7701.4186 -0.0238 113.7203
12100.000 7762.94%1 -0,0251 117.3711
12106.750 71792.9979 -0.1251 117.4685
12300,000 7794.3203 -0.,0257 119.5529
17402.750 7754.9187 -0.N0257 120.1153
12500.700 7795.4014 -0.0253 120.3033
12700,000 719€.1066 =0.0232 119.6404
12706.750 7796.1734 -0.0231 119.5933
12900.200 7796.4096 -0, 0190 117.5463
13002.750 7796.4166 -0.0160 115.9009
13100.000 7796.3401 -0.0126 113.9918
13300,000 7795.67C1 -0.0039 108.9373
13306.750 7795.6535 -0.0036 108.7420
13500.9200 7795.3953 0.0063 1N2.5222
13602.750 7795.0522 - 0.0120 98,7902
12700,000 7794,7115 0.0173 95,0660
13900.,000 7793,9941 0.0280 R7.1518
13206,759 7793.5699 N.N283 86,8852
14100.000 7793,2847 0.0371 79,5002
14202.750 7792.9264 0.,0408 75.8887
14300.200 7792.5882 0.,04135 72.7503
14500,.000 7791.8791 0.0467 67 .3034
14506, 750 7791.8545 0.0467 67 .144R
14700.000 7791.1165 0.0462 63,3202

2ND OPP 14R02.750 7790.6911 0.0446 61.8498
14900,7900 7790.2636 T 0.0422 60,8128
15100,000 7789.3070 0.0354 59,7429
15106.750 7789,2731 0.0352 59,7315
15300.000 7788.2704 0.0267 60.0829

TIME FROM

INFRTIAL FLIGHT-



EVENT

GeR
157 mOT
TRI

TILINT

MAZH 1

MAX D

SIC SFEP
S7? IGN
S? 9Ny
S§2 utrT

TAGLF 6-VITI-B

TIME FROM
1ST MOT
{SEC)
-17.250
0.0

£.398
10.000
11.375
20,000
30,000
40.000
50.000
60,000
64.750
7C.000
80.000
R0.125
90,000
100,000
110.200
120.000
130.000
134.000
134.000

134,125

140.000
150,000
159.125
159.924
16€.000
160.424
160.624
160.694
160.694
160.694
162.324
164,324
164.924
170.000
180.000
190.000
190.624
196.124

D5-15551111-7

AND INFRTIAL HEADING ANGLE
{ENGLISH UNITS)

INERTIAL
VELOCITY
(FT/SEC)

1240.4346
1340.4346
1340.44373
1343.3978
T 1344.3301
1354,8755
1393,.3215
1484,0813
1646.1473
1886.C138
2C27.C471
2201. 6483
2596, 7394
2605. 3081
3094, 4436
3692.04329
439C. 8895
'5198,0703

T 6128,7095
ST b541.4747
T TB541.4747
| b554.6T12

7C54.,3772
7689,5314
BG6b6.T564
[J057.2863

5065.60417
" 9CRB8.0627
5C8R8.9339
GC88.5321
9CRR.5321
9CB8.5321
3073.4404
9C66.6364
9C€71.0630
9134.2011
G289. 7949
9460.2848
9471.3975
9571.7422

PATH ANGLE
(DEGREES)
0.0000
0.0000
0.,0537
3.3011
3.8299
7.5483
12.6010
17.9568
22 .8044
26,5472
27.8320
28.8616
30,0101
20.0182
30.1113
29,2483
27.9856
26.5700
25.2277
24.7135
24,7135
24.6974
23.8370
22,4859
21.3653
21.2708
21.2618
21,2028
21.1715
21.1603
21,1603
21.1603
20,8966
20.5757
20.4818
19.7165
18.2796
16.9187
16.8364
16,1243

INFRTIAL FLIGHT-

INFRTIAL VELOCITY, INERTIAL FLIGHT-PATH ANGLF

INERTIAL

(DEGREES)
90,0000
90.0000
89,9998
90,2371
90,2902
90,2177
90,0007
89,4845
BB.6172
87.5005
B6.9268
R6.2873
R5,0916
R5,0771
83.98473
83.0181
Q2.2344
81.6131
Rl.1374
80.9796
B0.,9796
80.9750
80,8235
R0.6184
80,4770
80.4669
RO .4660
B0 .4659
RC.4678

"BO0.468BT

80,4687
80,4687
R0O.4887
80,5108
80,5161
80,5570
80,6371
80.7213
80,7267
80.7751

HEADING ANGLF




TARLF 5-VITI-R

{CONTINUED)

EVFNT TIME FROM
1ST MOT
(SEC)
200.000
IGM EN 200.524
IGM ON 201.250
210.000
220,000
TSMC1 222.250
?230.000
240,000
750.000
260.000
270.000
2R0.000
290.000
- 300.000
310.000
320.000
330.000
340.000
350.000
360.000
370.200
380.000
390.000
400.000
410.000
420,000
430.000
440,000
450,000
460.000
470.000
480,000
490,000
500.000
510.000
520,000
530.000
540.000
TR4 548,429
S48 Ul 549.129

N5-15551(1)-7

INERTIAL VELOCITY,

AND TNERTIAL HEADING ANGLE
{ENGLISH UNITS)

INERTIAL
VELOCITY
(FT/SEC)
Ge45,2487
5655.3189
9669.3152
9843,4809
10C53.56185
10102.4897
10275.2281
10508.13701
10753.0316
11609.2776
11277.5517
11557.8460
11850.1905
12154.6307
12471.3371
12800.6017?
13142.7436
13498.0954
13867.0410
14250.1C84
14647.9030
15061.0173
15490.15608
15936.1364
16369.8744
16882.4421
17385.0254
17608.9374
18455,.6922
19024.3167
19496.6R79
19580.1176
20451.1942
20844.5727
21248.6118
21666.2854
22C97.5797
22542,7348
22628.517¢C
22941.3191

INERTIAL FLIGHT-

PATH ANGLE
{DEGREES)
15.6374
"15.5725
15.4829
14,4086
13.2314
12.9746
12.1127
11.0516
10.048?2
9.1019
8.2119
T.3759
6.5936
5.8639
5.1856
4.5573
3,9772
344439
2.9562
2.5131
2.1126
1.7536
1.4350
1.1559
0.9152
0.7122
0.5459
0.4158
0.3213
0.2603
0.1892
0.2217
0.2368
0.,1973
0.1934
0.1971
'0.2160
0.2546
0.3024
0.2978

INERTIAL FLIGHT-PATH ANGLE

INERTTAL

HEADING ANGLE
(DEGREES]

80.8100
80.8148
80.8214
80.9109
Bl.0206
R1.0459
81.1340
81.2538
B1.3794
8l1.5104
Bl.6463
R1.7873
81.9332
82.0343
82,2405
82.4020
82.5691
82,7419
82.9206
83,1040
83.2940
83.4916
83,6963
83.9084
84,1281
84,3555
84,5908
84.8346
85,0870
85,3486
B5.6235
85.9019
86.1905
86,4907
BHL.TAT2
g7.1116
87.4335
87,7629
BB.0464
88,0709



D5-15551(1}-7

TABLE 5-v111-8 INERTTAL VFLOCITY, INFRTIAL FLIGHT-PATH ANGLE

AND INERTTAL HEADING ANGLE
"{ENGLISH UNITS)
(CONTINUED)
EVENT TIMF FROM INERTTAL INERTIAL FLIGHT- INERTIAL
co 1ST MNT VELOCITY "PATH ANGLE HEADING ANGLE

(SEC) - ~ IFT/SEC) {DEGREES) {DEGREES)

§2 R1 549,229 22941.6108 0.2964 88,0745
) 549,304 22941.8024 0.2954 88.0771
549,304 27941,8024 0.2954 ~ BB.0771

S$2 SF? 549,304 22941.8024 0.,2955 88,0772
‘o 5560.000 22642.0526 0.2853 88.1020

S4R 16N 552.479 22543,0621 0.2500 - RB.1884
S48 90T 554,929 22660.0793 0.2209 88,2769
I6M 35S 5564500 22587.9040 0.2111 88,3319
S4R UTT 556.929 22695,5571 0.2087 88,3469
- : 560,000 23050.5115 0.1920 8B.4545
S4B UCJ 5614229 23072.7292 0.1832 BB.49T4
TSMC?2 5634500 23114,0906 0.1646 88.5768
' 570.700 23233,1708 0.1180 88.8058
580.000 23418.8483 0.0509 B9,1627

590,000 ' 23607.2029 -0.0065 89,5238

600.000 23758,8324 -0.0528 89.8884

610.000 239913,1522 -0.0893 90.2560

620.000 24190.5383 —0.1148 90,6265

630.000 24391.1400 -0.1299 90,9998

640,000 24594.4719 -0.1334 91.3756

650,000 24F00.8864 -0.1253 91.7539

, /60,200 25010.9667 -0.1114 92.1350

: 670,000 265223,7431 -0.0824 92.5188

. TZ T 2680.000 75439,2435 -0.0356 92.9052
S4BGCS1 T bR5,654 " 75562.2895 -0.0013 93,1246
TRS 685.864 25566.3479 -0.0001 93,1328
§4f LUT 686,164 2556648172 0.0001 93,1447
590.000 25567.4575 0.0001 93,2961

695.654 25567. 5546 0.7000 93,5191

PO INS 695,654 25567.,5546 0. 0000 93,5191
: 695.750 25567.5563 0.0000 93,5229
700.000 25567.6300 -0.0001 93,6903

70C.750 25567.6431 -0,0001 93,7199

705.864 25567.7329 -0.0002 93,9211

S 705,864 25567.7329 -0.0002 93.9211
NRB GID 706.750 25567. 7486 -0.0002 93,9560
LH2VTO 744,864 25568, 4548 -0.0010 95.4471
S&BLUCDH 772.864 25569, 1454 -0.0016 96.5312 -
NRR NAV 794.750 25569.3778 -0.0020 97.3705
. 900,900 25570.,7222 -0.0040 101.2795




TABLF 5-VITTI-B

(CONTINUED)

TIME FROM
15T M0T
(SEC)
1002.750
1100.000
1300.000
1306.750
1500.000
1602,750
1700.000
1900.000
1906, 750
210C.000
2202.750
2300.000
7500.000
2506.750
2700.000
2802.750
2900.000
31100,000
3106.750
3300,000
3402.750
3500.000
3700.000
3706.750
' 13900.000
4002.750
4100.,000
4300.000
4306.750
4500.000
4602.750
4700.000
4900.000
4906.750
5100.000
1 5202.750
5300.000
1 5500.000
5506, 750
5700.000

N5=-1555111)-7

AND INERTTAL HEADING ANGLF
(ENGLISH UNITS)

INERTIAL

VELOCTITY

(FT/SEC)
25572.3649
25574.1678
25578.3852
25578.5346
25€82. 8301
25585, €208
25586,9513
25590,2744
25590. 3683
25562.4685
25593.N941
25563,3666
25562.9911
25592.9584
25591.5687
25560,5496
25589.4643
25587.Cl66
25586.9315
25584,5005

. 25583.21362

25582.0678
2557%. 7369
2557%. 6591
25577.4194
25576.1870
25574.9688
25572.,2382
25572.1400
25566G.1541
25567.4414
25565.7628
25562,2561
25562.1393
25558.9621
75567.4825
25556. 2814
25554.6059
25554.5709
25554.2474

5-52

INERTIAL FLIGHT-

PATH ANGLF
(DEGREES)
-0.,0058
'-00 0074
-0.0106
-0.0107
-0.0134
-0.0146
-0.0155
-0.0165
-0,0165
-0.0157
-0.0144
-0.0072
-0.0070
0.0005
0.0052
0.0100
3,0203
0.0207
0.0304
0,0352
0.0391
0.0454
0.0456
0,0485
. 0. 0487
0. 0480
0.0442
0.0440
0.0376
0.0334
0.0290
0.0196
0.0193
0.0103
0.0058
' 0.,0018
-0.0052
-0.0106

INERTTAL VELOCITY, INERTIAL FLIGHT-PATH ANGLE

INERTIAL

HEADING ANGLF

{DFGREES)
104 .8362
107.9115
113.2111
113.3646
117.0369
118.4252
119.3841
1720.2904
120.29563
119.778¢C
118,9598
117.8326
114.4156
114,2742
109,5108
176 .4355
103.2115
95,8233
95,5609
87.9097
83.8741
B0.1905
73.3243
73.1133
6T.7393
65,4344
63.6156
60.9747
63,9110
59.7794
59.7163
59,9996
61.6400
6)107205
64,7352
66.9017
t£9.3112
75.3078
75.5328
82,4761

-,

v



N5-15551{1)-7

INFRTIAL VFLOCITY, INERTIAL FLIGHY-PATH ANGLE
AND INERTIAL HEADING ANGLE
" {ENGLTSH UNITS)

TARLF 5-VIII-8

{CONTINUED)

INERTTAL INERTIAL FLIGHT-

EVENT F INFRTIAL
ERaS VELOCITY PATH ANGLE HEADING ANGLF

EC) ~ [FY/SEC)H {DEGRFES) {NEGRFES)

} 5802.750 125554,6369 -0.0128 86,4596 T
5300.000 25555,3727 -0.0146 99,3118
6100.,000 25557.,9582 -0.0175 98.1199
6106, 750 7?5558, 0688 -0.0175 9R.3744
6300,000 125561,7796 -0.0197 105.2135
6402,750 25564, C9R9 -0.0206 -108.4113
6500.200 25566.4377 -0,0214 111.1770
6£700.000 255871.4166 -0.0230 115.5685
6706.750 75571.5837 -0.0230 115.6931
6900.,000 25576.,1656 -0.0240 118.5473
70072.750 25578.3491 -0.0243 119.5096
7100,0N00 25580.1859 -0.0243 120.0719
' 7300.000 25583.1066 -0.0233 120.1753
7306.750 255R813,1831 -0.0232 120.1542
7500.000 25584, 7366 -0.0204 118.8595
7602.750 25585, 0648 -0.0180 117.6220
7700.000 ?5585,0759 -0.0153 116.0927
7900.000 25584,2952 -0.0079 111.8407
7906.750 25584.,2525 -0.0076 111.6713
A100.000 25582,6798 0.0015 106.1357
S _R202.750 255R81.6317 0.0069 102.6955
~ 7 8300.000 25580.5546 0.0122 99,1781
L 8500,000 25578.2100 0,0231 91.4193
- --8506.750 25578.1298 0.0234 91.1510
. _8700.000 25575, 8448 0.0331 83.5312
- 8R02.750 25574,6516 0.0375 79.6652
8900,000 25573.5359 N.0410 76.2255
9100.000 2557142442 0.0460 70,0425
9106.750 25571.1659 0.0461 69,8574
930C. 000 25568, 8514 0.0475 6542645
9402.750 25567.5%64 0.0468 63.3867
9500.000 25566.21°1 0.0453 61.9698
9700.000 25563, 2489 0. 0400 60.1368
1ST OPP  9706.750 25563, 1425 0.0398 60.0999
, - 9900.000 ?25559.9488 0.0323 59,7268
10702.750 25558, 1640 0.0276 60,0640
10100.000 25556, 4554 0.0231 60,7277
10300,000 25553, C428 0.0135 63.1634

10306.750 25552,91332 0.0132 63,2711 _
10500,000 25550.0777 0.0045 67.0709




TABLE 5-

EVENT

- 2ND OPP.

VITI-B

{ CONT INUED)

TIME FROM
1ST MOT
{SEC)
10602.750
10700.000
10900.000
10906.750
11100.000
1120?2.750
11300.000
11500.000
11506.750
11700.000
11802.750
11900.000

*1210C.000

12106.750
12300.000
12407.750
12500.000
12700.000
12706, 750
12900.000
13002.750
13100.000
13300.900
13306.750
13500.000
13602, 750
11700.000
13900.000
13906.750
14100,000
14202, 750
14300.000
14500,000
14506.750
14700.000
14802.750
14900.000
15100,000
15106.750
15300.000

N5=-15551{1)-7

INERTIAL VELNCITY,

AND INERTIAL HEADING ANGLF
(ENGLISH UNITS)

INERTTAL

VFLOCITY

(FT/SEC)
25548,.8587
25547.9579
25547.,0386
25547,C317
75547, 5580
255484131
25549,5804
25552.9698
25553, 1046
25657.3996
25559,9299
25562, 3970
2556T7.4151
25567,5783
25571.9171
25573, 9804
25575,4639
25577.7776
25577.,8326
25578.7717

. 25578.7948

255878. 5437
25577.3299
25577.2753
25575.4439
?255T74.318?
25573,2004
25870. 8466
25570. 7672
25568,5194%
25567.3437
25566.2345
25563,9080
25563.8272
25561.4057
25560.,0103
25558.,6075
25555.4691
25555.3578
25552.C681

INERTIAL FLIGHT-

PATH ANGLE
{DEGREFES)
0.0003
--0.0033
-0.0095
—000097
-0.N142
-0.0161
-0.0176
-0.0201
-0.0202
-0.0221
-0.0230
-0.0238
-0.0251
-0.0251
-0.0257
-0.0257
-0.0253
~0.0232
-0.0231
~-0.0190
-0.0160
-0,0126
-0.0039
-0.0036
0.0063
0.0120
0.0173
0.0280
0.0283
0.0371
0.0408
0.0435
0.0467
C.0467
0.0462
0.0446
'0.,0422
0.0354
0.0352
0.0267

INFRTIAL FLIGHT-PATH ANGLE

INFRTIAL

HEADING ANGLE

({CFGREFS)
69,6519
T2.4406
79.1217
79,3663
BAR,T2TT
90,7973
94,6329

102.1197

102,.3574

108,5965

111.4085

113.7203

117.3711

117.45685

119.5529

120.1153

120.3033

119.6404

119,5933

117.5463

115.9009

113,9818

108,9373

108.7420

102.5222
98.7902
25,0660
87.1518
RL LR]5 2
79.5002
75.8882
72.7503
67.3034
67.1448
63.320°2
61.R498
60.8128
59.7429
59.7315
60,0829

P
MM



TARLF S-1X-A

EVENT  TIME FRNM
: 1ST M0T

(SFCY

GRR -17.250
1ST 40T 0.0

n.398

10.900

11.375

30,000
4C.000

64,750

80,000
R0,125
90.000
160.000
110.000
120.000
130.000
134,000
CECO 134.000

140.000
150.000
159,125
159.924

160.424

160.694
160,694
160,694
162.324
164,324
164.924
17C.000
180.000
e : 190.000
INT J 190.624
LET J 196.124

SIC SEP
572 iGN
S22 90T
$2 UTT

160,000

160.624

20.700"

- 80,000
_ 60,000

70,000

134,125

N5=-15551{1)-7

GEOCENTRIC RANTUS,
~ LONGITUDE (METRIC

GEOCENTRIC

RADIUS
[METFRS)

6373351,
6373351,
6373351,
6373461,
6373496,
6373844,
6374572,
6375726,
6377389,
63709641,
6380934,
63825413,
6386139,
6386188,
6390485,
6395501,
6401491.
64C8170,
6415689,
64189493,
6418949,

6419053,
6424060,

64330545,

6441844,

6442642,
6447718,
6443143,
6443343,
6443413,
6443413,
6443417,
6445036,
6446993,
6441575,
6452412,
64615417,
6470181,

6470704

6475232,

5-55

GFONETIC

UNITS)

GFODETIC
LATITUDE

{DEG)

28.6273
28,6273
28,6273
28.6273
28.6272
28.6271
28,6270
2B.6271
28.6277
28,6291
28.6307
28.6318
28.6360
28.6360
28.6423
2B.6513
28,6637
28.6799
28.7006
28.7103
28.7103
28.7106
28,7262
2B. 7564
28,7882
28.7912
28.7915
28.7931
28,7339
23,7942
28,7942
28,7942
28.8004
28.8079
28.8102
28.8294%
28.8678
28.9068
28,9093
28.9310

LATITUDE,

LONGTTUNE

(DEG)
-80.6209
~80.6209
-80.6209
-80.6209
-80.6209
-80.6208

-80.6206

~-80,6193
-8N.615h
—-R0.6077
-R3,.,6018
~-80.5934
-80.5706
-80.,5703
-80,5364
-B80.4874%
-80.4207
~B0.3313
-80.,2172
—-80.1636
-80.1636

-80.1619

-80.0750

-79.9059
-79.7254
-79.7083
-793.7067
-79.6976
-73,6932

~79.6917.

-79.6917
-79.6916
-79.6564
-79.6001
-79.48913
-79.2661

-79.3364

-79.0218




D5-15551(1)-7

GEOCENTRIC RADIUS, GEODFTIC LATITUDE, AND
LONGTITUDE (METRIC UNITS)

TABLE 5-1X-A

(CONTINUED)

FVENT TIME FRMOM "GEOCENTRIC GEODETIC
1ST MOT RADTUS LATITUDE LONGITUDE
{SFC) {METERS) {DEG) (DEG)
200.000 6478337, 28.9465 -78,7996
IGM EN 200.524 6478752, 28.9486 -78,.7870
IGM NN 201.7250 6479324, 28.9515 -78.7696
210.000 6486034, 28.9867 -78.5558
?20.000 6493273, 29.0275 -78.3045
TSMC1 222.250 6454840, 29.0367 -78.2469
230.000 6500065, 29,0688 -78.0455
240,000 6506420, 29.1106 ~-7T.7786
250.000 6512348, 29,1530 -77.5036
260.000 65178361, 29.1958 -77.2202
270.000 6522969, 29.2390 -76.9281
2R0,000 6527684, 29.2827 -76.6271
290.000 6532018, 29.3267 -76.3167
300.000 6535983, 29.3T711 -75.9968
310.000 6539593, 29,4158 75,6669
320.000 6542859, 29,4608 -75.3268
330,000 6545793, 29.5060 -T4.9761
340,000 6548421, 29,5514 -T4.6144
350.000 6550746, 29,5969 -T4.2414
3160.000 6552 78T, 29.6426 -73.8565
370.000 6554560, 29.6882 . -T73.4594
380,000 6556084, 29.7339 -73.0496
390.000 6557376, 29.7793% -T2 .6266
400.000 6558456, 29,8246 -72.1889
410.000 6559344, 29,8696 -71.7390
420,000 6560061. 29.9142 ~71.2732
430.000 6560631, 29,9582 -70.7920
440,000 6561079, 30,0016 -70.2948
450.000 65614313, 30.0443 -69.7808
460,000 6561721. 30.0860 -69.2492
470.000 6561939, 30.1265 -68.7012
480.000 6562153, 30.1654 -68.1383
490,900 6562409, 30.2026 -67.5599
500.000 6562644, 30.23718 -66.9681
510.000 6562862, 30.2707 -66.3637
520.000 6563C84. 30.3011 -65.T464
530.000 6563323, 30.3289 -65.1156
540.000 6563600, 30,3539 -64.4710
TR4 54R,.429 6563883, 30.3726 -63.9167
S4R U1 549,129 6563909, 30.3740 -63.8702

5-56



D5-15651{1)-7

GEOCENTRIC RADIUS, GEODETIC LATITUDF, AND.

TABLE S5-TX-A
: | LONGITUDE (METRIC UNITS)

(CONTINUED)

FVENT TIME FROM GEDCENTRIC - GEODETIC
1ST MOT RADIUS LATITUDF LONGITUNF
(SFCY (MFTERS) {DEG) (DECG)
§? R1 549,229 656391 3, 30.3742 -63.8636
; 549,304 6563915, 30.3744 - -63.8586
549,304 6563915, 30.2744 -63.8586
S$? SEp 549,304 6563917, 30.3744 -63.8585
' 550,000 6553941, 30.3758 -63,8123
S48 IGN 562,429 6564021. 30.3806 -63.6510
S4R 90T 564.929 6564092, 30,3853 -63,4849
IGM 3% 556.500 6564133, 30.3R882 -63.13803
S4R UTT 556.929 6564144, 30.3889 -63.3513
=tk : 560.009 6564220, 30,3942 -63,1470
S4B CJ 561.229 6564248, 30.3962 -63.0649
TSMC? 563.500 6564297, 30.3998 -62.9129
570.000 6564409, 30.4090 -62.4763
580.000 6564514, 30.4200 -61.7998
590.000 6564540, 30,4272 -61.1175
600,000 6564507, 30.4304 ~60,4292
6104000 6564410, 30.4296 -59,7349
620.000 6564278, 30,6747 ~-59,0346
6£3C.000 6564119, 30,4155 -58,32873
6£40.000 6563946, 30.4019 ~57.6160
650,700 6563775, 30,3839 -56.8975
660,000 6563618, 30.3614 ~564,1726
o - £70.000 6543487, 30.3342 ~55.,4422
- . /80,000 6563405, 30.3N022 ~54,7054
S%B 685.654 6563391. 30.2819 -54.2860
TRS 685,864 6563391, 30,2812 -54,2704
S4B LUT 686.164 6563391, 32,2890 -54,2481
- 69C.000 6563391, 30.2653 -53,9630
695.654 655633091, 30.2424 -53,5478
P OINS 695.654 6563391, 30.2424 -53,5428
695,750 6563391, 30.2420 -53.5357
700.000 6563391, 30.2237 -53,2200
700.750 6563391, 30,2204 -53,1643
705.364 6563391, 30.1972 -52.7847
705.R64 6563391, 30.1972 -52.7847
ORB GIN 706.750 65£3391, 30.1930 -52.7139
LH2VTO T44. 864 65633AR8, 29.9798 -49,8963
S4BLUCD 172.864 6563383, 29,7803 -47.8318%
NRB NAV 794.750 6563377, 29.5995 ~46,2246
o 900,000 6563334, 28,4330




Ns-15551(11-7

GEOCENTRIC RADIUS, GEODETIC LATITUDE. AND
LONGITUDE (METRIC UNITS)

TABLF S5-1X-A

{CONTINUED)Y

EVENT TIME FROM "GEDCENTRIC GEODETIC
1ST MOT RADIUS LATITUDE LONGITUDE
(SEC) ( METERS) (DEG) {NDEG)
1702.750 6563266, 26,8449 -31.3461
1100.000 6563179, 24,9693 -24.7021
1300.000 6562933, 20.1418 -11.7503
1306.750 6562924, 19.9592 -11.3296
1500.000 6562606, 14,3045 0.3084
16072.750 6562411, 11.0267 6.2229
1700.000 6562211, 7.R034 11.6909
1900.000 6561772, 0. 9586 22.6972
1906.750 6561756, 0.7251 23.0560
2100.000 6561328, -5.9286 33.6589
72202.750 6561117, -9,3863 39,3826
2300.000 6560937, -12.5%89 44,9106
2500,000 6560661, -18.6175 56.7653
?506.750 6560654, -18.8081 57.1792
2700.000 6560565, -23.7636 69.4703
2802.750 6560605, ~25.9358 76.3703
2900.,500 6560706, -27.6397 83,1291
3100.000 6561118, -29,9151 97,6077
3106.750 6561137, -29.9608 98,1065
3300.000 6561811, -30.3633 112.4991
3402.750 6562271, -29.8595 120.1248
3500.000 6562763, -28.9372 127.2338
3700.000 6563920, -25.7873 141.3053
3706.750 6563961, -25.6541 141.7647
3900.,000 65652065, -21.2067 154,4485
4007,750 6565885, -18.4115 160.8321
4100.000 6566526, -15.5478 165.6h461
4300.000 6567788, -9,1615 178.1491
4306.750 6567828, ~8.9372 178.5271.
4500.,000 6568906, -2.3730 -170.8137
46072,750 6569402, 1.1719 -165.2106
4700.000 6569815, 4,5152 -159.8951
4900, 000 6570478, 11.2074 -148.7606
4906.7T50 6570496, 11.4263 -148.,3772
5100.000 6570883, 17.3967 -137.0915
5207.750 6570995. 20.2739 -130.,7984
$300.000 6571045, 22.7517 -124.6225
5500.000 6570996, 26,9203 ~111.,2129
5506. 750 6570991, 27.0361 -110.7410°
5700.000 6570779, 29,5637 -96.9300



N5-15551{(11-7

GFOCENTRIC RADIUS, GFONDETIC LATITUDF, AND

TARLFE 5-TX-A
’ LONGITUDE (METRIC UNITS)

%:” [CONTINUED)

- GEODETIC

EVFNT TIME FROM GEOCENTRIC
18T MNT RADIUS LATITUDOF LONGITUNE
{SEC) {METERS) {DEG) {DEG)
5802.750 6570615, 30,2400 -89,3577
£200.000 A5T70434. 30,4270 -R2.1251
6100.900 65699964, 29,4179 -67.3411
6106.750 6569980, 79,3519 —66,84973
63N00.270 6569490, 26,6422 -53,1139
6402, 750 65569209, 24,6113 ~46.1383
6£500.000 6568939, 22.3640 -39,7691
67C0.N00 6568326, 16.9252 -27.3610
- AT0A,.TS50 6568305, 16,7255 -26.9577
6900.N000 6567685, 10,6776 ~15.7347
7192.759 6567347, 7.2621 -3.9797
7100.000 65467025, 3.9516 -4 ,6187
7200,000 655663 T4, -2.9460 6.3081
' 7306A,750 6566352, -3,17R3 6.67T76
7500.000 6565775, -9,7185 17.3804
76402,750 6565505, -13.0505 23.2325
7700.000 T 6565284, -16.0605 28,9215
7900,200 6564945, -21.6440 41,2199
7906,.750 6564958, -21.8151 41,6506
R100.000 6564874, -26.1166 54,6472
8207.750 6564933, -27.8669 61.6088
. 8300.7300 6565058, -29.1289 68,5859
B R500.000" 65655138, -30, 3985 83,3463
REN6. 750 6565559, -30.4089 83,8495
i R700.100 6566305, -29.7930 98,2078
88072.750 6566799, -28.7665 105.6949
R300.000 6567318, -27.3780 112.6086
510N,900 6568509, -23.3932 12A.1650
9106.750 6568552 -23.2135? 126 .4057
9300.300 6569789, -18.1734% 138,7672
94n2,750 6570448, -15.1279 144.9039
9500.2N0 6571058, -12.0742 157.5345
9700.000 6572226, -5,.4123 1A1.7209
1ST GPP 9706.150 6572262, -5.2024 162.0920
: 9000.7200 6573213, 1.4419 172.6409
10002, 750 657363 1. 4,9675 178.2559
10100.000 6573967, 8.2528 -176.2724
10300,700 6574464 . 14.7014 -164.9907
10306.,750 6574476, 14,9091 -164.5960
10500,100 6574707, 20.4690 -152.9191




N5=15551{1}¥-7

TARBLE 5-IX-A GENCENTRIC RANTUS, GEODETIC LATITUDF, AND : ,;)
LONGITUNE (METRIC UNITS)
({ CONTINUED)
FVFENT TIME FROM " GEOCENTRIC GEODETIC
' 1ST MOT RADIUS LATITUDE LONGITUDE
{SEC) (METERS) (DEG) {NEG)
10602.750 6574740, 23.0559 -146,3755
10700.000 6574721, 25.21156 -139.949%4
10900,200 6574544, 28.5786 -176.0466
109C6.750 6574535, 2B.6b44 -125.5629
11100.000 6574218, 30,2675 -111.4322
117202.750 6574006, 30.4189 -103,7943
113¢0.000 6573783, 30.1047 -96.5790
11502.000 65732689, 28.1068 -82.0555
11506.750 6573250. 28.0093 -31.5710
11700,000 6572693, 24,4744 -68,299D
11802,750 6572378, 22.0734 -61.5976
1190n.000 6572069, 19.5234 -55.4R45
12100.000 6571404, 13.6065 -43,5404
12106.750 6571381, 13.3941 43,1501
12300.,900 6570711, T.0648 -32,23838
12402.750 6570351, 3.5647 -26.5849
12500.000 6570014, 0.2139 -21.2758
12700.,000 6569350. -b.b64ThH -10.3206
12706.750 6569329, —6.8759 -3.9471 ‘)
129¢0.000 6568779, -13.2214 0.9586 =
13002.7590 6568524, -16.3849 6.9814
13100,000 6568334, -19.1016 17 .8689
1330€.000 65468105, —-24.2166 25.6458
13306.750 6568101, 2443655 26,0638
135600.200 6568134, -27.9406 39.37725
136072.750 6548262, -29.2394 46,7528
13700.000 6568456, -30.0410 531.8882
13900.000 6569075, -30.3069 6B.7645
13906. 750 6569100, -30.,2829 63,2661
14100.900 6560964, -28.7107 83,4305
14702.750 6570509, =-27.2144 90.7154
14300.000 6571067, -25.4188 97,3986
145C0,000 6572302, -20.7318 112.4314
14506.750 6572345, -20.5535 110.8546
o 1470C.000 6573574, -15,0025 122.5525
2ND OPP 14802.750 6574208, -11.7679 128 .48547
14900.000 6574783, -8.5781 123,9642
15100.000 6575845, -1,7798 144.9593
151064750 6575877, -1.5474 145,3249
156300.9000 6576692, 5.0924 155.8649

5-60
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N5-15551(1)1-7

TARLE 5-1X-B

GFO ENTRIC RADIUS, GEODETIC LATITUDE, AND
: : LONGITUDE (ENGLISH UNITS)

GEODETIC -

EVENT  TIME FROM GEOCENTQI(
D 1ST MOT TRADIUS LATITUDE LONGITUDE
{SFC) TCUULFEET) {DEG) (DEG)
GRR -17.250 20909944, 28.6273 -80.6209
15T _MOT 0.0 ) 20909944, 28,6273 ~80.6299
TRIT:::' 0.39R 20909945, 28,6273 -80,6209
10,000~ T 20910306, 28.6273 -80.6299°
TIL?M!T, 11.375 20910421, 28.6277 -8N. 6209
o 20.000 20911563, 2R.6271 ~80.,6208
30,000 209113950, 28,6270 -80.6206
40.000 T 20917735, 28.6271 -R0,6193
50.70C 720923192, 28.6277 T -BD.6156
60,200 T 20930579, 28.6291 -80,6077
64,750 © 20934824, 28,6302 -80,6018
70,000 20940102, 28.6318 -80.5934
80,000 © 20951899, 28,6360 -80.5706
RO.125 - 20952061. 28,6360 -80.5703
90.000 20966160, 28.6423 -87.53564
100.000 710982944, 28.6513 -B0.4R 74
110.000 T 21Nn02266. 28,6637 -80.,4202
120.000 21024180, 28,6799 -80,3313
130.000 21048848, 28,7006 -80,2172
134.000 21059542, 28,7103 -80.1636
CFLD 134,000 21059542, 28.7103 -8N,1636
i 134,125 21059884, 28.7106 -80.,1619
140,000 21076311, 28,7262 -20.0750
150.060 21105826, 28.7564 -79.9959
159.125 21134659, 28.7882 -79.7254
159, 924 21137277, 28,7912 -79.7083
' 21137526, 28.7915 -79.7067
21138921. 28.7931 -79.6975
, 21139578, 28.7939 -19.6932
160.694 21139808, 28,7942 -79.6917
160,694 21139308. 28.7942 ~79.6917
SI1C SFP 160,694 21139821, 28,7942 -79.6915
S7 IGN 162,324 211451132, 28.8004 -19.6564
$2 907 164,324 21151552, 28.8079 -79.56131
$? UTTY 164.924 2115346¢C. 28.8102 -79.6001
S 170.000 21169330, 28.8294 -79.4893
180.000 71199301, 28.8678 -79.2661
190.000 212217629, 28.9068 -79.0364
INT U 190.624 21229345, 28.9093 -79.0218
196.124 21244198, 28,9310 -7R.8922

LET J




TABLF 5-1X-B

FVENT

IGM EN
IGM ON

TSMC1

TR4
S4B U1

{ CONTINUED)

TIME FRNM

18T MOT
{SFC)

200.000 -

200.524
201.25¢C

210.000 -

220,000
222.250
230.000
240,000
250.000
260.000
27C.N00
280.000
290.000
300.000
310.000
320,700
330.000
340,000
350.000
360.000
370,000
380.000
3190.000
400.000
410.000
420.000
430.000
440,000
450.000
460,000
470,000
48C.000
490,000
500.000
510.000
520.000
530,000
540.000
548.429
549.129

NS-15551(1)-7

GEDCFENTRIC RADTUS,

GEODETIC LATITUDE,

LONGITUDE (ENGLISH UNITS)

" GFOCENTRIC

RADIUS
(FEET)

21254388,
21255748,
21257626,
21279638,
21303388,
21308529,
21325672,
21346527,
21365972,
21384057,
21400816,
21416286,
21430505,
21443515,
21455356,
21466074,
21475714,
21484322,
21491948,
21498644,
21504464,
21509463,
21513702,
21517244,
21520156,
21522509,
21524380,
21525851,
21527011,
21527955,
71528672,
21529374,
21530214,
21530984,
21531699,
21532427,
21533211,
21534122,
21535050,
21535135.

GEODETIC
LATITUDE

(DEG)

28.9465
2B.9486
28,9515
28.98B67
29,0275
29.0367
29,0688
29.1106
29.1530
29.1958
29,2390
29.2827
29.3267
29.3711
29.4158
29.4608
29.5060
29.5514
29.5969
29,6426
29.6882
29.7339
29.7793
29.8246
29,8696
29.9142
29,9582
30.00C16
30.0443
30,0860
30.1265
30.1654
30.2026
30,2378
30,2707
30.3011
30.3289
30.3539
30.3726
30.3740

LONGITUDE
(DEG)
-73.7996
-78.7870
-78.7696
-7%.3045
—-78.2469
-73.0455
=T7.7786
-77.5036
-77.2202
-76.9281
-16,6271
-76.3167
-75.9968
-75.6669
-75.3268
-74.9761
-T4.6144
-T4.2414%
-713.8565
-73.4594
-73.0496
-72.6266
-72.1899
-71.7390
-71.2732
-70.7920
-70.2948
-69.7898
-69.2492
-68,7012
-6R,1383
-6T,5599
-66.9681
-66.3637
-65,T464
-65.,1156
-64.4710
-63,9167
-63,8702



N5-15551(1)-7

= TABLF S5-1X-8 GEOCENTRIC RADIUS., GEODETIC LATITUDE, AND
" LONGITUDE {ENGLISH UNITS)

{CONT INUED)

EVENT  TIME FRNOM GEOCENTRIC . GECDETIC
1ST MOT _ RADIUS LATITUDE LONGITUDE
(SFC) (FEET) (DEG) (DEG)

§7 RI 549,229 21535147, 30.3742 -63.8636
549.304 21535155, 30.3744 -63.8586
549,304 21535155, 30.3744 ~-63.8586
§? SEP 549,304 21535159, 30.3744 -63.,8585
T 550,000 - 215135240, 30,3758 ~63.R8123
S48 IGN 557,429 - 721535500, 30.3806 -63.6510
S4f 90T 554,929 21535734, 30.3853 -63,4849
1GR 1S 556,500 21535370, 30.3882 -63.3803
S4Rr UTT 556.929 21535906, 30,3889 -63.3518
Lostes 560.000 21536154, 30.3942 -63.1470
S43_ucd 561.229 21536247, 30,3962 -63.0649
TSAC? 563,500 21536406, 30,3998 -62.9129
e 570,000 21536775, 30.4090 -62.4763
: 580.900 21537118, 30,4200 -61.7998
590,000 2153720C5. 30,4272 -61.1175
600.000 21537079, 30,4304 -60.4292
610.000 21536779, 30.4296 -59,7349
6£70.000 21536345, 30,4247 -59,0346
630.000 215358213, 30.4155 -58,.3283
640.000 21535256, 30,4019 -57.6160
- 650.000 21534694, 30.3839 -56,8975
6£60.000 21534181, 30.3614 -56.1729
67C.000 21533750, 30,3342 -55,4422
£80.000 21533482, 30.3022 -54,7054
S4BGCS1 685,654 21533435, 30.2819 -54,2860
RS 6R5,.864 21533435, 30.2812 -54,2704
S4R LUT 686,164 7 21533435, 30,2890 ~54,2481
SRR 6£90.000 21533435, 30.2653 -53,9630
6£95.654 21533435, 30,2424 -53,5428
695.654 21533435, 30.2424 -53,5428
695.750 21533435, 30,2420 -53,5357
700.000 215334135, 30,2237 -53,2200
700,750 21533435, 30.2204 -53,1643
,,,,, 705.864 21533435, 30,1972 -52.7847
705.864 21533435, 30.1972 -52.7847
706.75C 21533435, 30,1939 -52.7189

LHAVTO 744,864 21533425, 29.9798 -49,8963
S4BLUCO 772 .864 215334C8. 29,7803 -47.8318
ORA NAV 794,750 21533391, 29.5995 -46.2246
— R 900.000 21533249, 28,4330 -38.5947
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PS5-15551(1)=-7

GENCENTRIC RADIUS, GEODETIC LATITUDE, AND
LONGITUDE (ENGLISH UNITS)

TABLF 5-1X-8

(CONT INUED)

EVENT TIME FROM " GFOCENTRIC GEODETIC
1ST MNT RADTUS LATITUDE LONGITUDE
{SEC) [FEET) (DEG) (DEG)
1702.750 21533025, 2648449 -31.3461
1100.000 21532738, 24,9693 -24.7021
1300.000 21531934, 20.1418 ~11.7593
1206.750 - 21531902, 19.9592 -11.3296
1500, 000 21530861, 14,3045 0.3284
1602.759 21530218, 11.0257 h.2229
1700.000 215295613, 7.8034 11.6909
1900,000 215728122, 0.9586 22.6972
1906, 750 21528072, 0.7251 23.0660
2100.000 21526668, -5.97284 33,6589
2202.750 21525974, -9,3863 39,3826
2300,000 21525382, " -12.5589 44,9106
2500.900 21524477, -18,6175 56.7653
2506.1750 21524456, -18.8081 57.1792
2700.000 21524165, -23,7636 69.4703
2807.750 21524294, -25.9358 7643703
2900,.,000 215246726, -27.6397 83.1291
3160.000 21525979, -29,9151 97.6077
3106,750 215260641, -29.9408 98,1065
3300.000 21528253, -20.3633 112.4991
3402,750 21529759, -29.8595 120.1248
3500. 000 21531374, -28,9372 127.2338
3700.000 21535169, -25.7873 141.3053
3706.750 21535306, -25.6541 141.7647
3900.000 21539385, -21.2067 154.,4485
4002.750 2154161 7. ~18.4115 160.8321
4100.000 21543719, -15.5478 166,.6661
4300,000 21547859, -9.1615 178.1491
4306.750 21547992, -8,9372 178.5271
4500,000 21551528, -2.3730 -170.8137
4607.750 21553157, 1.1719 -165,2106
4700.000 21554512, 4,5152 -159.8951
4900.,000 21556686, 11.2074 -148.7606
4906,750 21556744, 11.4763 -148,.3772
5100.,000 21558015, 17.3967 -137.0915
5202. 750 215583872, 20.2739 -130,7984
5300.000 21558546, 22.7517 -124,6225
£500,000 21558387, 26.9203 -111,2109
5506.750 21598371, 27.0361 -117.7419
§700.000 21557673, 29.5637 -96.9300

:&\J’ ‘



TARLE 5-1X-R
{ CONT INUED)

FVENT TIME FROM
o 15T MOT
o (SFC)
5807.75C
5900.000

6106750
6300.000

6402.750

650,000

6700.000

6706.750

6900.000

7002.750

7100.000

7300.000

7306.750

7500.000

7602,750

7700.000

S 7900,000
o 7906.750
£100.000

8702.750

8300.000

A500.000

R506.750

8700.000

RR02. 750

8900,000

9100.000

9106.750

9300.000

9402.750

9500, 000

9700.000

15T QPP 9706.750
9900.000

- 10002.750
T 10100.000
~10300.000
10306.750
10500.000

6100.000

N5-15551111-7

LONGITUDE (ENGLISH UNITS)

GEQCENTRIC

RADTUS
{FEET)
21557135,
2155654 C.
21555104,
21555052,
21583445,
21552522,
21551609,
721549626,
21549556,
21547524,
?2154h414.,
21545357.
21543221,
21543151,
21541256,
21540372,

"21539647.,

21538598,
21538575,
21538301,
21538493,

21538005,

21540479,
21540549,
21542995,
21544615,
21546320.
21650227.
21550366,
21554474,
21556589,
21558591.
21562420,
215625490,
21565658,

21567032,

215681133,
21569764,

21569804, °

21570%61.

GEODETIC
LATITUDE

{DFG)
30.2400
30,4270
29.4179
29.3519
26.64272
24.6113
22.3640
16.9252
16.7256
10.6776
T.2621
3.9516
-2.9460
-3.1783
-9,7185
-16.0605
-21.6440
-21.8151
-26.1166

-27.8669

-30.3985
-30.4089
-29,7930
-28.7665
-27.3787

-23.2352
-18.1734
~15.12179
-12.0742
-5.4323
-5.,2024
1.4419
4.9675
8.2529
14,7014
14.9091
20.4690

GFOMENTRIC RADIUS, GFODFTIC LATITURE, ANC .

LONGITUDE

(NEG)
-89,3577
-82.1251
-67.3411
~-66.8493
-53,1139
-46,1383
-39,7691
-27.3610
-26.9572
~15.7347

-9,9797

~4.,6187

6.3081
6.6T76

17.3804

23,2325

28.9235

41.2199

41.6506

54.4472

61.6038

68.5859

R3, 3463
83.8495
98,2078
105.6940
112.6086
126.1650
126.6057
138,7672
144.9030
150.5345

161.7209

162.0920
172.6409
178.2559

-176.3724
~164.9907
-164.59A0
-152,9191



TABLF 5-

FVENT

2ND OPP

IX-8

(CONT INUED)

TIME FROM
1ST MOT
(SFC)
10602.750
16700.000
10900.000

10906.750

11100.500
11702.750
11300.000
11500.000
11506, 750
11700.000
11802.750
11900.000
12100,000
12106.750
12300.200
12402.750
12500,.000
12700.000
12706.750
127900.000
13002. 750
13100.900
13300.000
13306.750
13500.000
136072.750
13700.000
1350C.100
13906.750
14100.000
14202.750
14300.000
14500.000
14506. 1750
14700.000
14802.750
14900.000
15100.000
15106, 750
15300.000

GEGCENTRIC

N5-15551(11-17

LONGITUDE

" GEOCENTRIC

RADTUS
(FEET)

21570671,
21570605,
21570025,
21569996,
215568958,
21568263,
21567531,
21565842,
21565781,
21563955,
21562920,
21561906,
215597213,
215596413,
21557451,
21556271,
21555164,
71552985,
21557915,
21551982,
21550275,
21549653,
21548901,
21548889,
21548998,
21549416,
21550052,
215520R2.
21552167,
2155500C.
21556788,
21558620,
21562672,
21567813,
71566842,
2156R926,
21570811,
21574293,
21574399,
21577075,

RANDTUS,

GEODETIC LATITUDE,
(FNGLISH UNITS)

GEODETIC
LATITUDE
{DEG)}
23.0559
25,2116
28.5786
28,6644
30.2675
30.4189
30.1047
28,1068
28,0093
24,4744
220073/1'
19.5234
13.6065
13.3941
T.0648
3.5647
N.2139
-6.6476
—-6,8759
-13.2214
-16.3849
-19,1916
-24,216h
-24.,3655
-27.9406
-29.2394
-30.0410
-30.3069
-30.2829
-28,7107
=-?2T7.2144%
-25.4188
-20.7318
-20.5535
-15.00?5
-8.5781
-1.5474
5.0924

AND

LONGITUDE
(DEG)
-146.3755
-139.9494
-126.0466
-125.5629
-111.4322
-103.7948
-956,5790
-82.0555
-81.5770
-68.,2990
-61.5974
-55,4845
-43.5404
-43,1501
-32.2338
-26.5840
-21.2758
-9,9471
0.9586
H.9814
12.8689
25.6458
26,0938
39,3725
46,7528
53.8882
6R,.TH4H

69.2663

83.4305
9N .7154
97.3986
110.4314
110.8546
122.5575
128.4867
133.964°2
144.9593
145.3269
155.8649

o



N5=-15551111-7

TARLF 5-X COMMANDED AND ACTUAL ATTITUDE ANGLES

PITCH VEHICLE YAW VEHICLF ROLL  VFHICLE

EVFNT TIME FROM ATTITUDE PITCH ATTITUDE YAW  ATTITUDE ROLL
1ST MOT COMMAND ATTITUDE COMMAND ATTITUDFE COMMAND ATTITUDE

L {SFC) {DEG) (DEGY (DEG) {DEG) (DEG) (DEG)
GRR -17.250 -0.0C -0.0 -0.0 -0.0 -11.95 -11.95
1ST MOT 0.0 -0.0 -0.07 0.0 0.01 -11.95 -11.95
- TRI 0.399 -0.0 -0.07 ~ -0.0 0,01 -11.95 -11.95
o 10.000 -0.0 -0.00 ~ 0,50 1.33 -11.95 -11.95
TILINIT 11.375 -0.C4 -0.00 0.00 0.88 -11.82 -11.95
20.000 ~1.42 =-1.13 =0.0 -0.04 -3.20 -3.87
30.000 —4,68  ~-4,12 -0.0 -0.06 0.0 -0.00
40,000 -10.00 -9.42 -0.0 -0.04 0.0 -0,00
50.000 =16.04 =-15.45 -0.0 -0.03 0.0 -0.00
60.000 -22.30 -21.74 -0.0 -0.02 0.0 -0.00
MACH 1 64.750 —25.30 =-24,77 —0.0 -0.01 0.0 -0.00
70,000 =28.60 -28.04 ~-0.0 -0.02 0.0 -0,00
) 80,000 —=34,R4 —34,11 -0.0 -0.02 0.0 ~03.00
MAX O 80.125 -34.93 -34.20 -0.0 -0.02 0.0 -0.00
S 40.000 -41.77 —4l,.14 ~-0.0 -0.02 N.0 -0.00
- 100.000 -47.55 ~=47.31 -0.0 -0.02 0.0 0.00
——— 110.000 ~-52.18 =-52.24 -C. -0.06 0.0 n.00
1270.000 =56.00 =55,83 -0.0 -0.06 0.0 -0.00
130.000 =59.,20 =-59.00 —=0.0 -0.06 0.0 -0.00
134.000 -60.35 =-60.32 -0.0 -0.08 0.0 0.00
N CFECn 134,000 -60.35 =-60.32 -0.0 -0.08 0.0 0.00
== o 134.125 -60.39 -60.36 —0.0 -0.08 0.0 .00
o 140.000 -61,99 -61.90 —0.0 -0.05 0.0 -0.00
— 150.000 -64.57 -64.38 -0,0 __-0.06 0.0 -0.00
- MAX F/M 159,125 ~-66.70 =-66.69 -0.0 -0.07 0,0 n.00
83 159,924 66,70 =-6h.84 -0.0 -0.07 0.0 0.70
— oo 160.000 -66,70 -66.86 -—0.0 -0.07 0.0 0.00
— 82 Uy 160.424 —h6,70 —-66.61 -0.0 -0.07 0.0 0.00
SIC RY 160,624 —66.70 —66,53 -0.0 -0.07 0.0 0.00
et 160.694 —66.70 -66,94 -0.0 -0,07 0.0 0.00
- R 160.694 —-66.70 -66.94 0.0 -0.07 0.0 0.00
. SI1C S&F 160,694 -66,70 -66,94 —0.0 -0.07 0.0 0,00
S? IGN 167.324 —-66.70 =-67.14 -0.0 -0.07 0.0 0.00
$2 90T 164.324 —66.70 =-67.32 -0.0 -0.09 0.0 0.01
S? urY 164.924 —-66,70 =-67.78 -0.0 -0.09 0.0 0.01
170.000 —66.70 =-566.62 -0.0 -0.07 0.0 -0.00
- 1R0.000 —-66.70 —-66.,68 -0.0 -0.07 0.0 -0.00
_ 190.000 66,70 =-66.,68 —0.0 -0.07 0.0 0.00
INT U 190.624 —66.70 =-66.68 -0.0 -0.07 0.0 .00

LEY J 0.0




TABLFE 5-X
{ CONT TNUED)

FVFENT
1ST MOT

(SFC)

200.000
fGM FN 200.524
IGM NN
210.000
220,000
2722.2590
230.000
240.000
250.000
260.000
270.000
280,000
290,000
300.1700
310.000
320.000
330.000
340,000
350.000
360.000
370.000
180.000
390.000
400.000
410,000
420,000
430,700
440,000
450,000
460.000
470.000
480.000
490,900
500,000
510.000
520.000
530.000
, 540,000
TR4 548,429
S4R UI 549,129

TSMC1L

201.250

PITCH
TIMFE FROM ATTITUDF

{DEG)

—-66,81

-68,19

-69,.10
-68.,76
-69.86
~-70,60
-71.35
-72.10
-72.9?
-73.72
-74.51
-75.31
~76.13
-T76.86
-77.81
-78.67
-80.44
-81.135
-82.26
-83,19
-B4,.17
- 85,07
-86.03
-B86,99
-87.97
-88.,94
-89.92
-8h,.66
-R8.03
-90.11
-90,04
-G91l.62
-94,15
-95.20
-96.10C
-96,.10

VEHICLE
PITCH
COMMAND ATTITUDE

(DEG)

-66.68
-66.68
-66,68
-68, 30
~-68,95
—-69.11
-69.68
-70.43
-71.18
-72,73
-73.54
-74,34
-75.13
-75.95
-76.78
-77.63
-78.48
-79.35
-80.23
-8l.14
-R2.06
-97.938
-83.92
-R4 RY
-85. 82
-86.79
-BT. 76
-88.74
-89,72
-86,80
-87.63
-89, 82
-9n, 05
-92.89
-94,00
-95,05
-95, 94
-96,02

5-68

N6-15551L11)-7

YAW

ATTITUDE
COMMAND

(DEG)

-0.0
-0.0
O. 03
0.40
0.40
0.40
045
0.50
0.52
O' 52
0.5?
0.52
0.50
0.49
0,47
O.46
Dedh
0,43
0.61
D42
Q.44
0. 44
0.43
0.42
0.41
0.40
0.38
0.37
O. 35
0.34
0.11
0.10
O. 13
0.09
0.1?
C.1l4
0.15
N.15
O. 14
0.14

VEHICLE
Y-AW
ATTITUDE

{DEG)
—0007
-0.07
-0.07

0.34%
0.32
0.31
0.30
0.36
0.38
0.39
0.38
0.37
0.36
0434
0,32
0.30
0.29
0.27
0.25
0.15
0.19
0,19
0.18
0.16
0.15
0.13
0.11
0.19
0.08
0.06
"Oooq
-0.13
—0012
0,15
-N.13
-0.11
-0.10
-0010
"0011
-0.11

COMMANDED AND ACTUAL ATTITUDE ANGLES

ROLL
ATTITUDE

VEHICLE

ROLL

COMMAND ATTITUDF

(DEG)
0.0

OO0 DO0OODDIDO0OODDIDODODODOD 3

L [ ] -» L[] [ ] [ - L L] L ] L] ® L ] L] . L L [ ] . - L L d L] - » L - -* - L] L ] L ] L]

OOOOOOOOODDOOOOOO"JOODOOOOOOOOOOOODOOOOO
eReleReReoNoleRoRoRe Nole Rw e e

(DEG)
0.00
0.00
0.0C
-9,00
-0.00
-0.00
-0.00
-0.00
'3.00
-0.00
-O 000
-0,00
-0.00
-0.00
-0.00
-2.00
-0.00
-0.,00
-0.00
-0 ‘OO
-0.00
-0,00
"O 000
-3.00
-2.00
-0.00
-0.00
-0.00
-0 .00
-3.00
-0.01
-0.00
0.00
-0.00
-0.00

3.00
-0.00
"O OOO
-0.00
-N.00

[
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N5-15551(1)-7
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TABLF 5-X COMMANDED AND ACTUAL ATTITUDE ANGLES
{ CONT INUEDN) -
PITCH  VFHICLE YAW  VFHICLE ROLL  VEHICLE
EVENT TIMFE FROM ATTITUNDE PIYCH ATTITUDE YAW ATTITUDE ROLL

1ST MOT COMMAND ATTITUDE CCMMAND ATTITUNDE COMMAND ATTITUDE

(SFC) (NEGY  _ (DEG) {DEG) (DFG) {DEG) (NEG)
$?2 RI 546,229 -96.10 —-94.03 0.14 -0.11 0.0 -0.00
549,304 -96.10 -96.04  ~ 0.14  -0.11 0.0 -0.00
549,304 -96.10 -96.04 0.14 -0,11 0.0 -0.900
S2 SFP 549,304 -96.10 —-96,04 D.14 -0.11 0.0 -0.90
: 550.000 -96,10 =-96.11 0.14 -0.11 0.0 0.00
S4B IGN 562,429 -G6,10 -96.34 D.14 -nN.11 0.0 0.01
S4B 90T 564,929 -96.10 -96.4C 0.14 -0.11 0.0 0.06
i6M 3S 556,500 =96.723 =-95.09 0.12 -0.10 0.0 0.17
- S4B UTT 556,929 -9h.60 =-96,03 0.07 -0.10 0.0 0.20
T 560,000 -99.47 =-97.75 -0.12 -0.34 0.0 -0.10
S4B UCJ 561.279 -99.65 =-99.05 -0.12 -0.41 0.0 0,25
TSMC? 563,500  =99.96 -190.13  -0.08 -0.139 0.0 -0.15
' 570,000 =-100,58 -100,02 0.14 -0.16 0.0 0.53
580.000 —101.R8 -101.65 0.33 0.08 0.0 0.80
590,000 =-102.,53 —-102.28 0. 40 D.14 0.0 D76
50C.000 -103,40 -103.14 0.42 0e17 0.0 0.36
510,000 -104.15 —-1C3.90 0.41 0.16 0.0 0.77
, 620,000 -104.51 -104.65 N.38 0.13 0.0 0.30
630,000 -105,66 —105,44 0.34 0.09 0.0 0,74
£40,000 =-106.29 -106.05 0.29 0.04 0.0 0.78
£50.000 -1C6.67 —106.72 0.25 -0.01 0.0 .78
660.000 =-108.24 —108,11 0.26 0.00 0.0 0.76
67C.200 ~-108.14 —-107.99 0.24 -0.02 0.0 N.80
680,000 -108,C8 -107.92 0.21 -0.06 0.0 0.77
$4BGCS1 685,654 —108.C8 -107.92 0.21 -0.06 0.0 0.87
TRS 685,94 -108.C8 -107.92 . 0,21 -0.06 0.0 n.87
S4B LUT  686.164 ~-1C8.C8 -107.92 0.21 -0.06 0.0 0.86
== 690.900 -108.,C8 -107.93 0.21 -0,03 0.0 0.80
695,654 —108.C8 -107.95 0.21 0.01 0.0 0.72
PO INS 695.654 —108,C8 -107.95 0.21 0.01 0.0 0.72
' 695.750 -108.08 -107.95 0.21 0.01 0.0 .71
_ 70n0.000 -108.C8 -107.96 0,21 0.03 0.0 0.65
700.757 -1C8,C8 -107.96 0.21 0.04 0.0 C.t4
705.264 -108.08 -107.98 0.21 0.06 0.0 0.56
705.864 -108,C8 ~107.98 0.21 0.06 0.0 0.56

nre GID 706,750 -116,97 -107.98 0.33 0.06 0.0 0.0
LH2VTD T44.8k4 -119,50 -119.38 ° 0.30 0.30 0.0 -0.00
S4BLUCD 772.864 =—121.41 —121.41 0.28 0.28 0.0 0.00
ORR NAV ~ 794.750 -122.90 -122.90 0.27 n.27 0.9 .00
900,000 -129.98 ~-129.98 0.20 0.20 0.0 -0.00
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TARLF 6-X

({CONTINUED)

FVENT

(SEC)

1702.750
1100.000
1300.000
1306.750
1500.000
1607.750
1700.900
1900.000
1006.750
2100.000
2202.750
2301.000
2500.000
2506.750
2700.000
28072.750
2900.000
3110.N00
3106.750
3300.000
3402,750
3500.000
3760.000
3706.750
3900.900
4002.750
4100.000
4300,000
4306.750
4500.000
4607.750
4700.000
4900.000
4906,750
5100.000
5207.750
5300.000
5500.900
55064750
5700.000

N5-1555

1(1y=-7

COAMMANDED AND ACTUAL ATTITUDE ANGLES

PITCH

TIMF FROM ATTITUDE
1ST MOT

{DEG)
-137.05
~-143.59
~-157.20
-157.74
-170. %1
~-177.89
175.57
161.65
l161.41
148,33
l41.24
134,7¢C
121.08
120453
107.45
100.37
93,83
80,20
79.66
66,58
59,50
52.97
39,35
38.R1
25.75
18.67
12.14
-1.46
-?2.C0
-15.06
-22.12
-28.65
-420?4
-42,78
-55,R83
-62.89
-69,41
-83.00
-B83,54
-96,58

VEHICLE
PITCH

COMMAND ATTITUDE

(NEG)
-137.05
-143.59
—157'20
-157.74
-17n.81
-177.89
175.57
161.95
161.41
148.33
l41.24
134.70
121.CR
120.53
107,45
100. 37
93,83
R23.20
79. 66
66.58
59.50
52.97
39.35
38,81
25. 75
18.67
12.14
-1.46
-2.00
-15.06
-?22.12
-2R.65
_42.24
-4?2.78
-55,A3
‘62089
-69.41
-83,00
-83,54
-96,.,58

YAW
ATTITUDE
COMMAND

(DEG)
0.13
0.05%

—0.10
‘0-10
—0-24
-0.%?
_Oc38
-0.50
-0.51
-0.60
-0.64
-0.67
-0.70
-0.70
-COTO
—0'68
-0.66
-0.58
-0.58
-0.48
-0,41
-0.34
-Oolq

-00187

-0.02?
0.07
0.15
0.31
0.32
0.47
0.54
0.60
0.70
0.70
0.77
0.79
0.79
0.78
0.78
0.72

VEHICLE
YAW
ATTITUDE

{DEG)
0.13
0.05

—0010
-0.10
_0.?4
-0.32
-0.38
—0050
-0.51
-0.60
-0.h4
-0.h7
—0070
-0.70
-0.70
-0.68
-0.66
-0.58
-0.58
~0.48
-0.41
-0.34
-0,19
-0.18
-0.02
0.07
0.15
0.31
0.32
Dot
0.54
0.60
0.70
N.70
0.77
0.79
0.79
0.78
0.78
0.72

ROLL
ATTITUDE

VEHICLE
ROLL

COMMAND ATTITUDE

(DEG)
0.0

e o« & @ o o o o
oleNoNoRoReRoRs

leJoRe NoRoko Ro e

C)OfDC)OCDC)O(DCDOCDC)O(DCJOCDC>OEDC)OiDC)OZD
L) L] ) . . . L] L] L] - L] L] [} L] L] L ] L - L] - L] * - L] L] .
[ I BN DC)OKDC)O(DC)DIDC)OiDC)O%DCDC)O(DC)O‘D

L]

OO0 00
" o o @
loNeRe N/

(DEG)
-0.00
-0.20
-0.00
-0.0¢C

0.00
0.00
0.00
0.,00
0.00
N.00
0.00
0.0C
0.00
1,00
-0.00
0.00
-0.00
-0.00
-0.90
0.00
O 'OO
0.00
0.00
N.00
0.00
N.00
0.00
9.00Q
0.00
0.00
0.00
0.00
N.00
0.00
0.00
0 COO
0.00
0.00
-0.00
-0.20



TARLF 5-X

FVENT

i \b_ﬁ.
LU

‘1Cj

{CONT INUED)

n5-15551(11-7

COMMANDED AND ACTTUAL ATTITUDE ANGLES

_PITCH

VEHICLE

YAW

TIME FRAM ATTITUDF PITCH ATTITUDE
18T MNT COMMAND ATTITUDF

{SEC)

5902.750
5an0.,N00
6100.000
6106.750
6300.000
6402.175C
65CC.N00
&T700.000
6TNEL.THRD
£900.700
70072 .150
7100.000
7300.000
T306. 750
7500.000
74072.750
T700.000
7920.200
7306, 750
g100,900
B202.750
a3nn ,"00
B500,.,N00
R806,., 750
R7CH.000
RAN2.750
89N0,000
39100.000
9106.750
9300.000
94072.750
500,000
700,000
Q7C6.750
aqnN..000
10N02.750
10170.000
10300,000
10306.750
10500.000

{DEG)
-103.65
-110.17

C=123.76
-124.30
-137. 3%
—144.41
-150.63
-164,52
-165.07
-178.13

174,80
168,27
154,67
154,12
141.06
133,98
127.45
113.84
113.209
100,27
93,15
R6.61
73,00
72.46
50,40
57.33
45,80
32,20
31.66
18.61
11.54
5,07
-8.57
-9.11
~22.15
-29.21
-35,73
-49,31
-45,85

(DES)

-193.65
-110.17
-123.76
124,30
-137.34
- 1l44.41
-150.93
164,53

-165.07

-178,.13
174,80
162,27
154.67
154,12
141. 06
133,68
127.45
113. 84
113.29
100.22

93.15
Rh.61
73.00
T?.46
59,40
52.33
45,80
32.2C
31.66
1R.61
11.54
5.02
-8.H7
-3%.11
-22.15
-29,21
-35,73
-49,31
-49, 85
-62.89

COMMAND

(NEG)
N.68
0.63
C.50
0.49
0. 34
0. 24
0.156

-0.04

-0.04

-0.23

-0.33

-0.4?

-0,58

-0.59

-C.72

-0.78

-0.82

-0.88

-0.88

-0.89

-0.R8

-C. 85

-0.77

-0.77

-3.65

~-0.57

-0.48

-0,08
0.03
0.14
.35
0.36
N.55
N, b4
0.72
C.86
0.86
0.95

VEHICLE
YAW
ATTITUDE

{DEG)

- 0.63
0.63
0.50
0.49
0.34
0.24
0.16

-0.04

-0.73

-0.33

042

~-0.5R%

-0.59

-C.72

-0.78

-0.8?

-0.98

-0.R8

-0.89

-0.88

-0.85

_0077

-0.717

-0.65

—=0.57

-0.48

-0.29

-0.28
0.03
D.14
0035
0.36

- C.55
0.64%
0.72
0.86
0.86
0,95

ROLL
ATTITUDE

VEHICLE

ROLL

CCMMAND ATTITUDE

(DEG)
0.0

OO0
- % '® . @ % & & * ©
DD ODOD O D2

D000 DOUDILIOLOOO0ODOD

ODOCOHIODOODIOLOOOO

* . " L I ]

COO0ODODOOOIOOOOIOOOIO

[ ] . L L] L] . » -* L] L] L] L)

DODOOOOODDOO0O00O0DD0

(DEG)
0.00
0.00

-0.00
-0.00
-0 ICO
-0.,00
-0.020
-0.00
-0.00
3.00
0.00
0.00
0.20
0.00
0.N0
0.00
0.00
0.00
0.00
-0.20
0.00
-0.0n
0.00
=0.00
-0.00
=i DGG
-3.00
-0 .00
-0.00
0.00

0.00

0 ..00
0.00
0.00
n,00
0.00
0.00
N.J0
0.00
0.00



TABLE 5-X

(CONT INUFD)

COMMANDED AND ACTUAL ATTITUDE ANGLFS

PITCH

FVENT TIMF FROM ATTITUPE

2ND OPP

1ST MDT

(SFC)
10602.750
10700,000
10900.000
10906.759
11100.010
11202.750
11300.000
11506.000
11506.750
117CC.000
11802,.750
11900.000
12100.000C
12106.750
12300.000
12402.750
12500.000
12700.000
1270€.750
12906.0900
13002.750
13100.900
13300,000
13306.750
135C0.000
13602.750
13700,000
13900,000
13906.750
14100.000
14207.750
14300.000
14500.000
14506.,750
14700.000
14807,750
14900,0C0
15100.200
15106, 750
15300.000

(DFG)

-69,95
-The46
-Q0.C4
-90.58
-103.61
-110.47
-117.19
-130.76
-131031
144,34
’]51.40
-157.92
-171.51
-1772.05
174.90
167.84
161.721
147.72
147.17
134.12
127.04
120.52
106.91
106.37
93,131
Rbhe24
79,71
66.11
65,57
52452
45,45
38.93
25.34
24,00
11.76
4,70
-1.82
-15.39
-15.53
-28.66

N5=-15551(1)-7

VEHICLF

PITCH

COMMAND ATTITUDE

(NER)
-69.95
-16.46
-G1. 04
-90.58
-103., 61
-11N0.67
-117.19
-130,76
-131.31
—-144.34
-151.40
~-157.92
-171.51
-172.05
174.90
167.84
161431
147.72
147.17
134,12
127.74
12C.52
106,461
10A.37
93,131
86,24
79.71
66.11
65.57
52.52
45,45
318,93
25.34
24480
11.76
[+. 70
. —1.82
-15.39
-15.93
-28.96

ATTITUDE
COMMAND

VEHICLE
YAW
ATTITUDE

(DEG)

N.98
0.99
0.98
0.98
0.9°?
0,86
0.80
0,64
0.63
Cottt
N33
.22
—-0.02
-0003
-0.27
_0039
-0.50
‘0071
-0.72
-0.88
-0.985
-1.01
-1.08
-1.009
—1-10
_loog
-1.06
-0.95
-0.95
-0.80
-0.70
’0.59
-0036
-0.35
-0.10
0.04
0.17
O.44
0.45
0.6%

ATTITUDE
COMMANDN ATTITUDD

VEHICLE
ROLL

(DEG)

0.00
0,00
N.NC
=-0.,00
-0 .N0
-0,00
-0.00
-7 .00
=0,ND
-3.00
=000
0.00
-2.00
=N .00
0.00
0.00
D.20
nN,N0
0.00
O.’)n
n,0nn
0.00
n.00
N.N0
0.20
-N,0C
N.00
-N0.00
-n.,00
-0,00
-0.00
-0 ,00
-0.00
-0.00
.00
N,.,N0
0,00
D.00
N.0N0
0.20



p5-15551{11)-7

L

196.124

5-73

-179.99984%

TABLE 5-XT SPACECRAFT GIMBAL ANGLFS
FVENT  TIME FRNM SPACECRAFT GIMBAL ANGLES
S 1ST MOT PITCH YAW : ROLL
{SFCS) - (DEGREES) {DEGREFS) {DEGREFS)
GPR -17.750 90.00000 " 0.0 163.05104
15T MOT 0.0 89.92949 0.01497 T 158,05104
TR ‘ 0.398 89,92968 0.01391 168.95143
oo . 1n.000 89,99653 1.33299% 168.05119
TILINTY 11.375 89,99697 0.88153 168.05180
, 20.000 88,R86746 -N.03763 176.12525
30.000 85.,87834 -0,05594 179.99807
40.000 8N.57895 -0.040073 179.99991
50.000 74.54041 -0.,02785 179.99957
: 60.000 bR, 25857 T —-0.01612 179.99879
MACH 1 64,750 65,23232 -0.01396 179.99854
S 70,700 61, 95698 -N.02293 179.99827
80.0700 55.88721 -0,02489 179.99798
MEX D 80.125 55.,80422 -N, 02477 179.99820
: 90,000 48,R6193 -0.01849 179.99917
T 100,000 42.,69397 -0.02218 -179.99992
110.009 37.75RA4 -0.05527 -179.99951
120,000 34,16626 -0.05645 179 .99989
130.000 311,00151 -0.05534 179.99995
124,700 29.6R8427 -0.07661 -179.99997
cECn 134,000 29.68477 -0.07661 -179.99997
134,125 29.64438 -0.07738 "7 -179.99997
140,000 28,10225 -0.,05146 T 179.99992
150.000 25.61530 -0,06413 179.99993
MAX F/M 159.125 23.,307C6 -0.06669 -179.99988
6 T 159.924 23.15600 -0.06670 -179.99957
C160.000 23.14491 -0.06671 -179,99956
160.424 23.09008 -0.06671 -179.99952
16N0.624 23.06611 -0.06672 -179.99952
160.694 23.05778 -0.06674 -179.99952
160,694 23,N5778 -0.,06674 -179.99952
160.694 23,05778 -0,06674 -179.99952
$72 IGN 167.324 22.86279 ~0.07173 -179.99933
§2 907 164,324 22.68455 -0.08808 -179.99433
$2 UTT 164,974 22.72100 -0.09020 -179.99104
170.700 23.38007 -0.,07188 179.99674
180,000 23.32077 -0,07189 179.99997
190.000 23.31568 -0.07377 -179,99985
190.624 23.31549 -N.07382 -179.99983
23.31962 -0.,07025




TABLE 5B-XIT
{ CONTINUED)

EVENT

IGM EN
IGM ON

TSMC1

TB4
S48 U1

TIME FROM
1ST MOT

{SECS)
200.000
?200.524
201.250
210.900
2204000

?2722.250

230.000
240,000
250.000
260,000
270.000
280.000
290.000
300,000
310,000
320.000
330.000
340.000
350.000
360,000
370.000
380.000
350.000
400.000
410,000
420,000
430.N00
440,000
450.000
460.000
470.000
48C.000

490,000

500.000
510,000
520,000
530,000
540,000
548,429
549,129

D5-15551(1)-7

SPACECRAFT GIMBAL ANGLFS

PITCH

(NEGREES)

23.31942
23.31940
23.31936
21.70365
21.04944
20.89055
20.31754
19.56527
18.82293
18.07030

17.26501

16.45988
15.66325
14.86501
14.05410
12,22235
17.37430
11.51534
10. 64637
9,77147
8.85753
7.94230
7.01685
6.08102
5.13484
4.17823
3,21329
2.24213
1.76483
0.28211
3.201 41
2.37347
0.17968
-0.04615
-1.33841
-2.88513
-13,99837
-5.04562
~5,964320
-6.01839

SPACECRAFT GIMBAL ANGLES

Y AW

(DEGREES)

-0.,07350
-0.07361
0.34361
0.32180
0.31420
0.29992
0.36248
0.38377
0,38758
0.38349
0.37185
0.35815
0.34210
0.32307
0.30499
0.28645
0.26793
0.24923
0.15371
N.18766
n,18728
N.17696
0.16494
0.14891
0.13189
0.11300
0,09546
N.,07823
0.06095
-0,0865?
-0.12960
-0.14991
-0.13159
-0.10302
-0.10370
-0,10728
-0.10774

ROLL
(BEGREES)
-179.99979
-179.99978
-179.99979
179.99919
179.99964
179.99957
179.99947
179.999135
179.99931
179.99930
179.99929
179.99931
179.999%4%
179.99936
179.99937
179.99940
179.99944
179.99947
179,99949
179.99944
179.99939
179.99939
179.99941
179 .99943
179.99946
179,99949
179,.,39953
179.99957
179.999560
179.99964
179.99275
179.99946
-179,99917
179.,99733
179,39983
-179.99998
179.99982
179.99978
179.99975
179.99979



D5-15551(11)-7

TARLE 5-XI SPACFCRAFT GIMBAL ANGLES
{ CONTINUFD)

EVENT  TIME FROM " "SPACFCRAFT GIMRAL ANGLES
S T1ST MOT O PITCH Y AW S ROLL

SR HSFCS) "~ T(DEGREESY (DEGREFS) (OFGREESY
S RT 549,229 -6,N7836 -0.10780 “179.,96G681 T
C o 549.304 ~6.03687 -0.10786 179.99683
=R 540,304 . -6.,03637 » -0.10786 77 77179,96983% 7

549.304 -6.03687 - =0,10786 i79.39983
550,000 - -6,10963 ~ =0.10927 176.39995
552.429 ~6.34284 -N.11472 =176.99451
564,929 -6.39615 -0.11419 7 T T=179.94443
556,500 -6.,09310 ~-0.10361 -179.82971
556.929 -6.0263C -0.10267 -179.80117
550,000 -7.75338 -0.33619 S 179.89654
5614229 -9.05321 -0,40770 © 179.74935
563,500 -10.13372 -0.3R85256 © 7 179.8%521
57C.N00 -10.01829 , -0 15887 -179.46838
580.000 -11.65399 0.07636 -179.19893
590.000 -12.28489 ) 0.14319  -179.23783
500,000 -13.13949 0.17001 "~ =179.13925
510,900 -13,89888 n.15771 " -179.23090
620.000 -14,464630 0.12785 © ~179.198499
630.000 -15.43545 0.09189 ~  -179.26355
640,000 -16.05277 0.N04097 T =179.,22065
£50.000 -16.71650  -0,00604 -179,22023
660,000 -1R. 11253 0.00125 ~7 7 77=179.,24288
670.000 -17.99290 _ -0.01816 T-179.,20279
680.N00 -17.91793 -0.057AT ~ 7 T-179.23489
685,654 -17.91618 -2,05949 T -179.13184
685,864 -17.91657 = -0.05867 -179.13100
686.164 -17.91753 -0.0567?2  -179.13567
690.000 -17.93060 . =N0,03n55 -179.195556
695,654 ~17.94939 0.,00592 -179.28385
695,654 -17.94939 0.,00592 -179.28335
695.750 -17.94969 0.00651  -179.285135
700.000 -17.96276 0.03145 -179.35170
700.750 -17.96411 0.03563 T-179.36341
705.864 -17.97702 , 0.06244 -179.44325
e 705.864 -17.97702 0.06244 T =179.441325
6In 706.750 ~17.97702 0.06244 180,00009
o T44. 264 -29.37702 , 0.30209 179,99968
G T72.864 -1311.40561 0.28460 180.00000
RB NAV 794.750 -32.90235 0 0.27017 " 180,00000
I 900,000 -39,97802 B 0.19947 © 1A0.00000

ORB G

"‘M’..ﬂ‘M"‘" =

e




D5-15551(11-7

TABLE 5-XI SPACFCRAFT GIMBAL ANGLES . i

{CONT INUED)

EVENT TIMF FROM SPACECRAFT GIMBAL ANGLES

5700.000

1ST MOT PITCH YAW ROLL ,
(SFCS) (DEGREES) (DEGREES) {DEGREES)
1002.750 -47.05409 0,12533 1R0.00N000D
1100.000 ~-53.58633 0.05470 180,.00000
1300.000 -67.19701 -0,09551 180,00000
1306.750 -67,7415C -0.10153 180,00000
1500.000 -80.981068 -0.24353 180.00000
1602.750 ~87.89108 ~0.31705 180.00000
1700.000 -94,42763 -0,38162 180.00000
1900.000 -10R.04780 -0.,50241 180.00000
1906.750 -108,59267 -0.50678 180.00000
2100.900 -121.67080 -0,59925 180.00009
2202.750 -128.75565 -0.63825 1R0.20000
2300.900 -135.29591 ~0.66659 180.00000
2500.N00 -148,92221 -0,70031 180.20000
25064750 -149.46727 -0,70092 180.00000
2700.000 -162.54848 -0,69797 1R0.0C000
2802,750 -169.63373 -0.6822? 1R0.00090
2900.000 -176.17354 -0.65895 1R0.00000
3100.200 170.20358 -N.58460 180.170009
3106, 750 169.65872 ~0,58093 180.00000
3300.700 156.58368 -0.47814 180,00009
1407.750 149.50271 -0.41168 180,00000
3500.000 142.96133 —0.34455 130,00000
3700.000 129,35491 -0.,19037 180,00000
3706.750 128.81050 -0.18389 180.,00000
3900.000 115.74655 -0.02335 180,000090
4002.750 108.67180 N, 06576 180,.00000
4100.000 102.14222 0.1479% 130,00000
4300,000 A8.54175 0.31454 180.00000
4306.750 87.99781 0.32098 180,00000
4500.000 T4.94487 0.46751 180,00000 -
4602.750 67.87579 0.53886 180.00000
4700.000 61.35123 0.59851 130.00009
4900,000 47.76043 0,70017 180.090C9D
4906.750 47.21685 0.70354 180,20000
5100.000 34.17203 0.76655 180.00000
5202.750 27.10684 0.78565 180.00070
5300.000 20.58553 0.79345 180.00000
5500.00C 7.00032 0.77870 180,00000
5506.750 6.45692 0.T7724 180.00000

-6.58433 0.72229 180.00000



EVFNT

TABLE S-XT
{CONTINUED)

TIME FROM
1ST MOT

[SFCS)
52072,750
5a00.000
6£1C0,.000
6106.750
6300.000
64072,750
6500.1700
ATCC.O0D
£T06.750
6900.000

7002,750

7100.020
7300,000

. T730A.750

7500.000
7602.750

7700.000

7900,000

7906.750

R100.000

R207.750
A300.000

8500.000

RS06.750

8802.750

8g0c.n00 T

'9100.000
9106.750
9300.0N0

9407,750

9510,009

Q700.000

97N6, 750
590N0,.7300

©10002.750
10100.000
10300.000

1030¢6,750

10600, 000

ns5-155511(11-7

SPACECRAFT GIMRAL

ANGLES

SPACECRAFT GIMBAL ANGLES

PITCH
" {DEGRFES)
-13.64838
-2n.16921
-33,75517
~34,29865
-47,34309
' =54,40983
T -60.63373
C=T4.52772
-75.77156
-88.12548
-65.12785
-101.72711
-115.33240
—-115.87668
-128.94081
136.01815
-142,551%2

-156.16347

T TE156.72796
~-169.77549
-176.R85337
T 176.61362
"163.00493
162,46 065
©149,.39934
142.32588
135.79748
127.19968
" 121.65586
10R, 60603
101.53893
95,01637
81.43037
80.88700
67.84756
‘6£0. 78560
54.,26745
40,6%9950
40.14642
27.11319

5-77

(N

YAW

FGREES)

D.6TTLG
0.62643
N.49547
0.48959
N.33573
0.74388
0,15518
-0,03691
-0, 04469
-0.23046
-0,.,32825
-0.,41511
-0.58C75
-0,5R684
-0,71827
-0.77559

T -n,81914

- -0.87789D
T ~N.87920

" =C.89011

-0.87759

T =0.B5456
C=DGT7222
T =0.7689%0
T =0.646T74
-0.56637
-0,48418
. =0,29272
" -0.28460

-0,08225
0.03105
0.13614
2.,35074
0,35907
0.54G985
N.64355
0.72242
0.85865
N.86322
0.95055

ROLL

{DEGREES)
180.00000
180.000990
180,00000
180.,00000
180.00000
180.00000
180.000090
180,00009
180.,00079
189.,N00099

~130,00009

120.00029
180.7000)
180.00090
180.00099
180.00099
180.00000
180,00009
180.00099
180.00077
180.20019
180.00000
180.00090
130.00097
180.00000
180.00000
180,00090

180.00000

180.,00020
180.,00000
180.00020
1RD,00000
180.00000
130,00000
180.20000
180,20007
180.00020
180.00000
180.00000
180.00000




TABLE 5-
({CONTINUEDN)

EVENT

2ND OPP

X1

TIME FROM
1ST MOT
[SFCS)
10602.750
10700.000
10900.000
10906.750

11100.000

11252.750
11300.000
11500.000
11506, 750
11700.000
11802,750
11900.000
12100.000
12106.750
12300.000
12407 .750
17500.000
12700.000
12706,750
12900.000
13002, 750
13100.000
13300.000
13306. 750
13500.000
136072.750
13700. 000
11900.000
13906.750
14100.000
14202.750
14300.000
14500.000
14506, 750
14700.,000
14802.750
14900 .000
15100.000
15106.750
15300.000

D5-15551(1)-7

PITCH
(DEGREES)
20.05399
'13.53800
-0.03663
-0.57961
-13.61126
-20.67028
-27.18654
-40,76314
~41.30625
-54,34179
-61.40372
-67.97316
-81.50784
-82.05131
~95,09623
-102.16372
-108. 68846
-122.28434
-122.82824
-135,88332
-142.95574
-149,48454
-163.08686
~163.63096
-176.68899
176.23842
169.71039
156.11250
155.56865
142.51827
135, 45054
128.92832
115.34291
114.79959
101.76192
G4, 70143
88.18495
74.61138
74.,06849
61.04048

wn
1

78

SPACECRAFT GIMBAL ANGLES

SPACECRAFT GIMBAL ANGLES

YAW
{DEGREES)
0.97882
0.99241
0.9R112
0.97955
0.91642
0.86243
0.80094
0.64010
N.632R3
0.441091
1 0.32738
0.21652
-0.,034N0
-0.,26745
-0,39049
-0.49988
-0.70862
-0.71630
-0,881A3
-0.95443
-1.00943
’100836q
~-1.08547
-1.09969
-0,95311
-0.94785
-0.,79¢683
-0.6G5680
-0,59460
-0.35688
~0.34680
-0,09620
0.04381
Cel7344
0.43739
0.44763
0.681190

ROLL
{DEGREES)
180.00000
180.00000
180.00000
180.000090
183.00000
180,00000
120.000090
180,000909
180.007200
180.000929
180,00000
180.00099
189.00000
180.00009
180.00000
120.00000
180.,00000
180.2500N00
180.00000
180.00009
180,00000
180.00000
180,00000
180.00000
180.3C000
180,20000
183,.000N9
180.00090
182.00000

180,0C000 .

180.00020
130,00007
182,00000
180.00000
180.70000
180.00000
180.20000
180.950020
1A0.00000
180.00020



TABLF 5-XIT-A

EVENT

GRR
15T MOT
TRI

TILINTT

CECO

MAX F/M
TR3

s2 ul

SIC RT

N TR N PO X

TIME FROM
18T MOT
- (SEC)

-17.250
0.0
0.398

10.000
11.375
20.000
30.000
40.000

50,000

6£0.000
64,750
70.000
B0.000
80.125
90,000

100,000

110.000
120.000
130.000

134.000

134.000
134.125
140,000
150.000

159.125

156.974
16C.000
160,424
160.624
160.694
160.694
160.694
162.324
164,324
164.924

170.000

180.000

190.000

190.624
196.124

N5-15551(11-7

OF ATTACK{METRIC

MACH

DYNAMIC
PRESSURE

~_ IN/(tM)1SQ)

0.00

0.27N

0.07

C.08
N. 16

0.27
Neb2

N.61

0.86

1.00
1.19
l1.64
1.64
2.19
2.12

3.33%

3.97
466
4,96
4,96
4,97
5.40
6.51
7.92
R.05
8.07
8.11
8,12
8.13
R.13
R.13
8.20

8.30

8.33

.67
9.09
8.77

8.75

8,49

1.4
1.4
1.5

3126.9

438.9
1660.7
4538, 3
9348.6

16100.3

24077.3

27746.8

31112.2
34250,8

34259,6
30040,2

20187.0

12272.4
6h66.3
3343 .4
2504.7
2504.7
2481.7
1571.9

714.2

300.8

275.6
273.3
258.9
251.8
249.3
249.3
249,11
196,9
147.5
135.4

64.9

13.5
2.8
2-5
1.2

UNITSY

ANGLE OF

ATTACK
{DEG)

90,
89,
75.

4,

4.

2.
1.
'O.
O.
n.

0.
0.

O.
00
0.
0.
O.
Q.
O.
0.
O.
0'
0.
D

0.

0.
0.
0.
0.

no
93
95
65
16
41
15
51
33
61
65
62
50
49
24
07
30
01

02

21
21

21

17
13
25
23
22

19

17

0.17

0'
0.
0.
O.
0.
2.
3.
5.
5.
6.

17
17
04
21
37
05
94
31
92
9l

 MACH NUMBER, DYNAMIC PRESSURE, ANGLE OF ATTACK,
AND THE PRONUCT OF DYNAMIC PRESSURE AND ANGLE

Q% ALPHA
PRODUCT
{N%¥DEG/ (M)SQ)
125,
125.
112,
1520,
2089.
4007,
5219.
4806 .
5286,

14689,
18056,

19220,

- 17086,

16901,

- 7081,
1362,
3694,

84,
53.
514.
514.
531.
265,
91.
T4,
) - 63‘
T 61.
49,
b4
42 .
42,
424
70
310
50.
133,
53,
16.
15.
80




TABLE 5-XI1-A

EVENT

IGM FN
IGM ON

TSMC1

TR4
548 UI

S2 RY
$2 SEP

{CONT INUED)

TIME FROM
18T MOT

{SEC)
20C.N00
200.524

201.250 °

210.000
220.000
222.7250
230,000
24C.000
250,000
260.000
270.000
?280.000
290.000
300.000
310.700
320.000
330.000
340,000
350.000
360.000
370.000
380.N00
390,000
400,000
410.000
420.000
430.000
440,000
450,000
460,000
470,000
480,000
490,000
500.000
510.000
520.000
530,000
540.000
548,429
546,129
549,229
549,304

D5-15551(1)-7

MACH NUMBER,

MACH

8.27
B.24
8.21
7.65
6.99
6.74
6,10
5.59
5.25
5.03
4.R9
4,84
4.83
4,87
4,93
5.01
5,11
5.23
5.35
5.48
5.62
5.77
5.93
6.10
6.28
6.47
6.67
6.88
7.10
7.33
7.52
7.72
7.91
8.07
.23
8.40
8.57
8.75
8.91
8.91
8.91
8.91

DYNAMIC PRESSURE,
AND THE PRODUCT

ANGLE OF ATTACK:

OF DYNAMIC PRESSURF ANC ANGLE
OF ATTACK(METRIC

DYNAMIC
PRESSURE

(N/({M)SQ)

80

0.7

Q,

feReioRsoRe e Xe e ke e e Ro ke RoloNoRoNoloRo oo Reo No RuBeRo No e No Ro NoRo Ro Role Nl AR

L L ] . * L [ ) * . L ] . . L] L 4 L L] L] L] . L L] L] L L] L ] L L L] L] [ ] L ] . L] L . * L . [ ] .

UNITS)

ANGLE OF
ATTACK
{DEG)

7.59

T.68

7.89

7.70

R.71

8.91

9.57
10.34%
11.06
11.71
12.24
12.71
13.13
13.50
13.79
14.02
14.18
14.28
14433
14,32
14.24
14.13
13.96
13.75%
13.50
13.21
12.89
12.53
12.14
11.72
15.23
14.90
13.23
13.59
12.87
11.89
11.34
10.84
10.41
10,38
10.38
10.37

Q*ALPHA
PRODUCT
{N%DEG/ {M)ISQ)
5.
5.
5
2'
ll
]..
0'
O.
O.
0.
0'
0.
O.
Ol
Ol
0.
0.
o.
0.
Ol
0.
C.
0.
OO
0.
0.
0.
O.
0.
o.
Ol
0.
0.
O-
0.
0.
00
OI
0.
O‘
0.
O.



N5-15551(1})=7

TABLF 5-X11-8 MACH NUMBER, DYNAMIC PRESSURE, ANGLE CF ATTACK,
' AND THE PRODUCT OF DYNAMIC PRESSURE AND ANGLE

" OF ATTACK(ENGLISH UNITS)

FVFNT TIME FROM ANGLE OF Q%ALPHA

o 18T MOT ATTACK PRODUCT
: {SEC) CTTUULB/(FTISEY  (DEG)  (LB*DEG/(FT)SQ)

GRR ~  =17.250 0,006 T 77 0.0 90.00 3,

15T MOT 0.0 0.00 0.0 89.93 3.

TR 0.398 0.00 0.0 75.95 2.

o 10.000 0.07 6.8 4,65 32.

TILINIT 11.375 0.08 9,2 4,75 44,

o 20.700 0.16 34,7 2.41 84.

10,000 0.27 94.8 1.15 109.

40,000 0.47 195.2 0.51 100.

50.000 0.61 336.3 0.33 110.

60,000 0.86 502.9 .61 307,

MACH 1 64.750 1.00 579.5 0.65 377.

80.000 1.64 T15.6 N.50 357.

MAX Q 8N.125 1.64 715.5 0.49 353,

: 90.000 2.19 627.4 N.24 148,

100,000 2.72 421.6 0.07 28.

110,000 3,33 256.3 0.30 77.

120,000 3,97 139.2 0.01 2.

130,000 4,66 69.8 0,02 1.

134.000 4,96 52.3 0.21 11.

CECD 134,000 4,96 52.3 N.21 11.

134.125 4,97 51.8 n.21 11.

140.000 S.40 32.8 0.17 6.

150,000 6.51 14.9 N.13 2.

MAX F/M 159,125 7.92 6.3 0.25 2.

TR3 159.924 8. 05 5.8 n0.23 1.

S 160.000 8,07 5.7 0.22 l.

§2 ul 160.424 8.11 544 0.19 1.

SIC RI 160.624 R.12 5.3 0.17 1.

. 160.694 8.13 5.2 N.17 1.

i 160,694 2,13 5.2 0.17 1.

SIC SEP 160.694 .13 542 0.17 1.

§2 IGN 162.324 8.20 4.1 N.04 0.

$2 907 164,324 8.130 3.1 n.21 1.

S? uTTY 164.924 R,33 2.8 0.37 1.

170.000 8.67 l.4 2.05 3.

180,000 9,09 0.3 3,94 l.

. 190.000 8.77 0.1 5.81 0.

INT J 190,624 8.75 0.1 5.92 0.

' 196.124 R.49 0.0 6.91 0.

LET J



TABLF S—X1I-8B

EVENTY

IGM EN
IGM ON

TSMC1

TR4
S4B UT
§2 RI

S? SEP

(CONTINUED)

TIME FROM
1ST MOT

{SFC)
200.000
200.524

201.250 -

210.000
220.000
222.250
230.000
240,000
250.000
260,000
270.000
?80.000
290.200
300,000
310.000
320,000
33C¢.000
340.000
350.000
360.009
370.000
3R0.000
390,000
400.200
410.000
420.000
430,000
440,000
450.000
460,000
470.000
480.000
490.000
500.000
510,000
520,000
530.000
540.000
548.429
549.129
549.229
549.304

N5-15551{1)-7

MACH NUMRER,

DYNAMIC PRESSURE.

ANGLE COF ATTACK,

AND THF PRODUCT OF DYNAMIC PRESSURF AND ANGLF
OF ATTACK(ENGLISH UNITS)

MACH

8.27
Re24
R.21
7.65
6,99
6.T74
6.1C
5.59
5.25
5.03
4,89
4,84
44 R3
4.87
4,93
5,01
5.11
5.23
5.35
5.48
5.62
5.77
5,93
6.10
6.213
6.47
6.67
6,88
7.10
7.33
7.52
1.72
7.91
8.07
8'23
8,40
B.57
R. 75
8,91
8.91
8.91
8.91

{LB/(FT)SQ)

82

DYNAMIC
PRESSURE

6.0

Q

OO0 O0OODDOODDOOODOO

[ ] L ) . * * L ] L ] L ) L] > L ] L ] [ ] L] L] * [ ]

- L] L L] [ [ 2 . L L ] L ] L] L L] L] L] . L ] . L] . L - L]

L
OOOOOOOOOOOOOO*DOOOOOOOOOC)OO-’_‘)OODOOOOOODOOO

OOOOOOOOOOOOOOOOOOOOO‘OOO

ANGLE OF
ATTACK
(DEG)

7«59

T.6%8

T.RD

7.70

8.71

.91

9.57
10.34
11.06
11.71
12.24
12.71
13.13
13.50
13.79
14.02
14.18
14.28
14.33
14.32
14.24
14.13
13.96
13.75
13.590
13,21
17,89
12.53
12.14
11.72
15.23
14.90
13.23
13.59
12.87
11.89
11.34
10.84
10.41
10.38
10.38
10.37

Q% AL PHA
PRODUCT
(LA*DEG/(FT)SQ)
Ou
O
0.
0.
0.
0.
0.
O.
0.
(U
Q.
0.
Q.
0
Ou
0.
0.
0.
G
Q.
0.
0.
0.
0.
0.
C.
Q.
0.
0.
0.
0.
0.
0.
0.
0.
Coe
0.
0.
0.
0.
C.
Q.

% i



TAALE

EVENT

GRR
1ST MOT
TRI

TILINIT

CFCO

MAX F/M
TR3

$72 Ui
SIC RI

SIC SFP
s2 IGN
§2 907
2 urT

5-x11I-A

TIME FROM

1ST MOT
(SEC)
-17.250
0.0

0.39R

10.000
11.375
20.N000
10.000
40.000

50,000
60,000

64.750
70.000
80.000
80.125
90,000
100.000
110.000
120,100
130.000
134.000
124,000
134.125
140.000
150.000
159.125
159.924%
16C.000
160.424
16C.624
160,694
160. 694
160.694
162.324
164.324
164.924
170.000
180.000
190,000
190.624
196.124

NORMAL-FORCE ANGLE.,
FORCE, AND AFRADYNAMIC HEATING INDICATOR
(METRIC UNITS)

NORMAL -
FORCE
ANGLE
(DEG)
-78.
-78.
-78.
-118.
—1280
-142.
-149,
165,
-137.
-960
-9%,
-Gl.
—qlo
_870
18.
]q3.,
-123,
—1010
97.
q7.
96 .
89.
96.
94,

NORMAL
FORCE
{NEWTONS)
0.
1408.
140‘3.
10003.
13759.
26785,
35237,
12452,
371990,
114181,
143187,
138313,
110749.
109335,
42182,
8117,
17924.
303,
184,
1772,

1772

1829.
899.
295,
234,
1990
154.
157.
139.
133.
133,
201.

35.
148.
236,
605
218.

65.

60.

33.

5-83

N5-15551(1)-7

NORMAL FDRCE,

AXTAL
FORCE

{ NEWTCNS)
—0-
3400436,
3252141,
26492.
29700.
62761.
136006.
257715,
441383.
733418,
1166231,
1477975,
1131272,
1125887,
765507,
405335,
193160.
96011.
39950,
25090,
?5090.
24609,
5535,
-11460.
-18273.
-18638.
-2363.
-2366.
-2332.
-2317.
-2317.
2517.
1963.
1497.
-14154.
-14702.
~-14854.
-14853,
~T1764.,

AXTAL

AE

I

RODYNAMIC
HEATING
NDICATOR

{N®M/RAD®{M)SQ)

O

0.

45.

12041.
21080,
‘7259632,
1714813,
6889383,
20802852,
51683489,
75240048,
199347126,
199001074,
200317471,
314486584,
427192709.
518345841,
583703593,
625483870,
637070132,
637070132,
637394112,

650031819,

663237451,
669461222,
669809999,
669841724,
670014236,
670092311,
670116116,
670119116,
670119116,
670671295,
671191608,
671320965,
672073784,
672603249,
672714127,
672716931,
672733530,

|



TARLF S-XITI-A

EVFENT

IGM FN
IGM ON

TSMC1

TR4
S4R U7T
S2 RI
S2 SEP

{ CONTINUED)

TIME FROM
1ST MOT

{SFO)
200.000

200,524 -

?01.250
210.000
220.000
227250
?30.009
240.000
250.000
260.000
2T0.000
280.000
290,000
300.000
210,000
3170.000
330,000
240.000
350.000)
360,000
37C.000
3R0.000
330.000
400.000
410.000
420,000
430.000
440,700
450.000
460,000
47C.000
480,00C
490.000
500.000
510.000
520.009
530,000
540,000
54R.429
549,129
545,229
549.304

N5-1555111)-7

NORMAL-FDRCE ANGLE,

FORCF,

NORMAL -
FORCE
ANGLF
(DEG)
-90.
-40.
-90,
-87.
-8R,
-88,
-a8,
-88,
-8R,
-89,
-89,
-89,
-89,
-89,
-89,
-90,
-30,
-an,
-QO.
-90.
-50.
-50,
_qn.

NDRMAL FORCF,
AND AFRODYNAMIC HEATING

(MFTRIC UNITS)
NORMAL AXTAL
FORCE FORCE
(NFWTONS) {NEWTONS)
22. -7772.
21, -7773.
20. -77740
T -7781.
3. -7783.,
3. -'778‘0
?o -7784t
1. -7784.
1. ~-7784,
1- -77840
1. -7784.
D ~-7784,
Oo “7784.
D -7784%.,
0. -T7784.,
0- ‘7784.
0' "‘7784-
0. -7784,
n. ~-T7784.,
O. . ~7784.
0. -7784,
O -7784,
0. -71784.,
0. -7784.,
Q. ~-7784.
0. -7784,
O -T7784.
O- -77840
0. -7784.,
0. -7784.
lo _7784.
1- —77840
1. -4003.
1. -4003.
1. -4003.
Q. -4003,
O -4003.,
0. -4003.
0. -40013.
0. 0.
O 0.
0. 0.

AXTAL

Af

I

INDICATOR

RODYNAMIC
HEATING
NDICATOR

{N®M/RADX[M)SQ)

6727391750,
672740386,
672741205,
672747208,
672749864,
672750709,
672751019,
672751629,
672752071,
672752305,
6T2752527.
672752714,
672752889,
672753031,
672753175,
672753314,
672753451,
672753588,
672753727,
672753R618.,
672754014,
672754146,
672754326,
672754494,
672754673,
672754864,
672755069,
672755291,
672755531,
672755792 .
672756073,
672756397,
672756733,
672757085,
672757457,
672757846,
672758253,
6712758682,
672759059,
672759091,
£T72755094,
672759099,

s



D5-15R51(T1})-7

P TARLE S5-XTTI-R NORMAL—-FORCE ANGLE, NORMAL FORCF, AXIAL
- FORCE, AND AERODYNAMIC HEATING INDICATOR
(ENGLISH UNITS)

AERODYNAMIC

‘ NORMAL- :
EVENT TIME FROM FORCF “NDRMAL AXIAL - HEATING
L “1ST MNT ANGLE ~ FORCE FORCE INDICATOR
{SFC) (DEG)  {PDUNDS) (POUNDS) (FT®LB/RAD*({FT)SQ)
GRR —17.250 —78. V OQ 77-00 7 ’ 0-
157 MCT 0.0 -78. 316. 764448, 0.
A1 0.398 - ~-18. 315, 731110, 3.
S 10.000 -118. 2249, 5956, 825,
TILINIT 11.375 ~128. 3093, 6677, 1444 .
: 20.100 -142, 6021. 14109, 17790,
30,000 -149. 7922, 30575. 1175072,
40,000 165. 7295, 57937. 472073.
50,000 -137, _8361. 99227, 1425448 .
60,000 -100. 25669, 164879, 3541444,
MACH 1 64.750 -56. 32190, 262179. 5155581.
70.000 -94, 31094, 332262, 7492658,
80,000 -91. 24897, 254320, 13635905,
MAX Q 8N. 125 -91, 24580, 253109, 13726107,
90.9700 -87. 9483, 172093, 21549176,
100.000 78. 1825. 91123, 29271999,
110.000 93, 403C. 43424, 35517972,
120.000 -123. 68, 21584, 39996401,
130.000 -101. 41, 8981. 42859254,
134,000 57, 398, 5640. 43653170,
CECN 134.000 97. 398, 5640, 43653170,
134,125 96, 411, 5532, 43675370,
140.000 89, 202, 1244, 44541328,
150.000 96. 66. -2576. 45446201,
MAX F/M 159.125 94, 53, -4108. 45872665,
TR3 159.924 95, 45, -4199, 45896563,
E 160.000 95, 44, -531. 458938738,
2 ul 160,424 G6. 35, -532, 45910558,
SIC RT 160.624 96. 31. -524, 45915908,
162.694 57. 30, -521. 45917745,
160.694 97, 30. -521. 45917745,
SIC SFEP 160, 694 57. 45, 566, 45917745,
S22 IGN 162.324 1123, 8. 441, 45955581,
S$? InT¥ 164,324 -1C2. 33, 336, 45991234,
S2 UTT 164.924 -97. 53, -3077. 46000098,
170.000 -G1. 136. -3182. 46051682,
180,000 -91. 49, -3305. 46087962,
190.000 -90. 15, -3339, 46095560,
INT U 1900.624 -90. 14 -3339, 46095752,
LET J 196,124 -390, 7. -1745. 460968389,

-~




TARLE S5-XIII-B

{ CONTINUED)

EVFNT TIME FROM
1ST MOT
{SEC)

200.9200
IGM FN
IGM ON 201.250
210.000
220,000
222.250
230.000
240.000
250.000
260,900
270.00C
780.000
290,000
300.000
310.000
320.000
330,000
340.000
350.000
360,000
370.000
380.000
390.000
400,000
410.000
420.000
430,000
440,000
450.000
460,900
470.000
480.000
490.000
500,000
510.000
520.000
530.000
540.700
548.429
549.129
545.229
549.304

TSMC1

TR&4
S4B UT
S? RI1
S? SFP

200,524

N5-16551(1)-7

NORMAL-FORCE ANGLE, NORMAL FORCE, AXIAL

FORCE,

NORMAL -
FORCE
ANGLE
(DEG)
—qo.
-G0.

AND AERODYNAMIC HEATING

{ENGLISH UNITS)

NIRMAL

FORCE

{POUNDS)

5.
5.
4,
2.
1.
1'
0.
0.
O.
0.
0.
0.
O

. 0.

Ol
,.)'
0.
0.
0.

O. .

O.
0.
O.
0.
o.
O.
0.
C.
0.
O'
0.
0.
D,
O.
0.
O.
0.
0.
0.
O
O,
0.

AXTAL
FORCF
{ POUNDS)
-1747.
-1747.
-1748.
-17490
-1750.
—17500
-1750.
-1750.
-17500
-1750.
-17500
-1750.
-1750.
-1750.
-1750.
-1750.
"17500
-1750.
-1750.
-1750.
-1750.
-1750.
-1750.
-1750,
—17500
-1750.
-1750.
-1750.
-1750.
-900.
-900.
-900.,
-3900.
"900.
-900.
-9300.
0.

0.

0.

INDICATOR

AFRCDYNAMIC
HF AT ING
INDICATOR
(FT%LB/RADX(FT)SQ)

46097315,
46027359,
46097415,
460937826,
46098908,
460G8032.
46098088,
46098129,
46038156,
46098176,
46098171,
46098204,
46098215,
460Q8225.
46098235,
46098245,
46098254,
46098264,
46098273,
46098283,
46298293,
460981303,
46098314.
46098326,
46008338,
46098351,
46098345,
46098380,
460981397,
46098415,
460984734,
46098454,
46098479,
460985013,
46098529,
46098555,
46098583,
46098613,
46098639,
46098641,
46098641,
46098641,



D5-15551{1)-7

TARLE 5-XTV COMMANDED ATTITUDE CONTROL SIGNALS

EVENT TIMF FROM COMMANDED CONTROL SIGNALS

~1ST MOT - T PITCH YAW POLL
(SFC) " 777 (DEGREES) {NDEGREFS) {NDFGREFS)
GRR -17.250 7 0.0 0.0 N.0
1ST M0T 0.0 -0.030 0.0 ~0.,000
TR 0.398 -0.030 -0.,00? -3.000
. 10.000 -0.0N57 N.248 ~-0.000
TILINTT 11.375 0.030 D.111 ~-N. 000
o 20.000 0.032 0,002 -0.200
30.000 0.045 -0,029 2,300
40.000 .010 -0.029 0.1700
50,000 0.n21 -0.025 0.000
60.000 p.NLo -0.019 0.000
MACH 1 64,750 0.013 -0.018 3,000
oo 70000 0.035 -0.,022 2.000
80.000 0.105 ~-0.,021 0.000
MAX Q R0.125 0.195 -0.021 0.0200
" 90.000 0.044 -0,019 0.000
) 10N.0920 0.0n1 -0.020 -0.000
110.000 -0.054 -0.025 -0.700
120.000 -0.004 -0.023 -0.000
130.000 -0.006 -0.024 -0,000
: 134,000 -0.020 -0.026 -1,000
CFCN 134.000 -0.020 -N.026 -0.000
134.125 -n,021 -0.026 T =DLD00
140.000 -0.N04 -0,019 -0,000
o 150.000 -0,004 -0.021 -0.000
MAX F/M 159.125 -0.032 -0.021 -0.000
TR3 159.924 -0.039 -0.021 - -0.000
T 160.000 -0,039 -0.021 -0.000
160.424 -0.038 ~-0.021 -0.000
160,624 -0.039 ~-0.021 -0.000
160.694 -0,040 -0.021 -0.000
160.694 -0.040 -0,021 -0.,300
SIC SFP 160,694 -0.492 -0.075 -0,000
52 IGN 162.324 -0.712 -0,092 -0.000
5?7 307 164.324 -0.659 -0.110 -0.002
$2 UTY 164,924 -0.450 -0.103 -0.002
; ' 170.000 0.139 -0.075 0.000
180.000 0.02R -0.081 0,009
A 190.000 0.021 -0.083 -0.000
INT 190.624 n.022 -0.082 -0.,000
LFT J 196.124 0.026 -0.079 -0.000
5-87



/
l

N5-15551(1)-7

TABLE 5-X1V COMMANDED ATTITUDE CONTROL SIGNALS

(CONTINUED)
FVENT  TIME FROM COMMANDED CONTROL SIGNALS
1ST MOT "~ PITCH ' YAW ROLL

(SFC) (DEGREFS) (NEGREES) {NEGREFS)
200,000 0.026 -0.083 -0.000
IGM EN 200,524 0.026 -0.083 -0.000
IGM ON 201,250 0.149 -0.115 -0.,000
210.000 0.079 © =0.091 0.000
. 220,000 - 0.030 -0.084 -0.000
TSMC 1 222,250 0.023 -0.066 -0.000
230.1900 0.027 -0.086 -0.000
240,000 0.028 -0.088 -0.000
250,000 0.028 -0.089 -0.000
260.000 0.028 -0,091 -0.000
270.000 0,026 -0.092 -0.000
280.000 0.027 -0.095 -0.000
290,000 0.026 -0.096 -0.000
300.000 0.027 -0.097 -0.000
310.000 0.026 -0.099 -0.000
320.000 0,026 , -0.101 -0.000
330,000 N.025 -0.103 -0.000
340,000 0.025 -0.104 -0.000
350.000 0.025 -0,106 ' -0,000
360,000 0.024 -0.110 -0.000
370.000 0.023 -0.109 -0.000
380,000 0.02? -0.111 ~0.000
390.000 , 0.022 . =0.113 -0.000
400,000 0,921 -0.114 -0.000
41C.000 0.021 -0.116 -0.000
420,000 0.020 -0.118 -0.000
430,000 0.020 -0.120 -0.000
440,000 0.019 - =0.121 -0.090
450,000 0.019 -0.122 -0.000
460.000 n.018 -0.119 -0.000
47€.000 0.133 -0.103 0.001
480,000 0.023 -0.099 0.000
49C.100 -0.040 -0.109 -0.000
500,000 0.032 -0.110 0.001
510.000 -0.013 -0.109 -0.700
520.000 -0.014 -0.109 -0.000
530,000 -0.011 -0.110 -0.000
540,000 -0.010 -0.110 0.000
TR4 548,429 -0.010 ©-0,111 0.000
S4B UT 549,129 -0.041 -0.111 -0.009

)

(
R



D5-1655111)-7

TA3LF 5-X1V COMMANDED ATTITUDE CONTROL SIGNALS

{CONTINUED)
FVFNT TIMF FROM ~ COMMANDED CONTROL SIGNALS
1ST MOT PITCH ~ YAW ROLL

(SEC) - IDEGRFES) = (DERREES) {DFGREES)
S2 RI 546.?229 T =0,045 -N.111 -0.300
549,304 -0.049 -0.111 -0,000
549,304 ' -0,N49 -0,111 -0,000
S7 SFp 549,304 -0,048 -0.204 -0.,002
- 550.000 -0.1N05 -0.207 -0.,004
S4B 6 552.429 -0.2178 -0.211 -n,029
S48 90T 564,929 -n.100 -0.203 -0.348
I6M 35S 55£.500 0.296 -0,179 -0.,544
S4B UTT 556,929 0.568 -0.141 -0 .468
LR ORLE 560.000 0.317 -0.256 9.983
S4B UCd 561.229 ' -0.399 -N.268 N.580
TSMC? 563,500 -0,728 -0.213 -0,559
- 570,000 n,7263 -0.206 -0 .668
580,000 0,122 -0,199 -3.9613
590,700 0.127 -0.202 -0,781
690.900 C.120 -0,203 -0,726
610.900 0.126 ' ~0.205 -0,795
620.000 = 0.135 -0.20R ) -0.694
630,000 ' 0.124 -0.208 -0.800
640,000 0.129 -0.210 -0.709
650,000 N.138 -0.214 -0.R48
660.000 N.167 -0.214 -N.B72
67C.0N0 0.130 -0.215 -N.714
A80.000 D.134 -0.221 -0.819
S4RGCS1 685.654 0,130 -0.218 -1.000
TR 685,864 0.145 7 -0,236 -0,.791
S48 LUT hRE.LESL 0,143 -0.233 -0.787
C £90.,000 N.129 v -0,206 -0.727
o 695.654 0.113 -0,172 -0.638
PO INS 695.654 ND.113 -0.172 -0.5638
: 695.750 0.113 -N.172 -0.637
700.000 0.192 -0,.,149 -0.570
700.750 0.1901 -0.146 -N,559
705.864 0.090 -0.122 -0.479
705.864 0,090 -0.122 -0.479

CRR GID 706,750 0.090 —0.122 -0.479

(COMMANDED CONTROL SIGNALS
ARE ZERO FOR THIS PERIOD
OF ELIGHT) -

3-D SIMULATION




N5-15551(11-7

VEHICLE BR(ONY ROTATION RATES

TABLF S5-XV
FVENT TIME FROM BODY ROTATION RATES
1ST MOT ' X Y z
(SFCY "{NDEG/SEC) {(DEG/SEC) {REG/SEC)
GRR -17.250 9.0 -0.0 ~0.0
1ST MOT 0.0 0.002 -0.004% -0.0
TAI 0.398 - 0.000 0.006 -0.005
10,000 0.001 0.032 -0.155
TTILINIT 11.375 -0.001 0.097 -0.455
: 20.000 1.020 -0.185 n.007
3C.N00 =-0.005 ~0N.423 0.004
4€C.000 0.000 -0.577 0.2501
50.000 0.000 -0.621 0.001
60,000 0.000 -0.636 0.001
MACH 1 64,750 0.000 -0.629 -0.001
70,000 N.000 -0.618 -0.001
80.9500 0.000 -0,662 0.001
MAX Q RO.125 0.000 -0.664 0.001
90,000 0.001 -0.720 -0,009
100.000 -0.000 -0.479 -0.000
110.000 0.000 —0.462 -0.006
120.900 0.000 -0.329 0.001
136.000 0.000 -0.298 -0.000
134.0C0 0.000 -0.321 -0.006
CFCO 134.000 0. NNO -0.321 -0.006
134.125 0.N100 -0.317 -0.006
140.000 0.000 -0.242 0.002
15C.000 0.000 -0N.249 -0.001
MAX F/M 159.125 0.001 -0.225 -0.000
TR3 159,924 0.000 -0.150 -0.000
160.000 C.000 -0.143 -0.000
S2 Ul 160,424 0.000 -0.121 -0.000
SIC RI1 160.624 0.000 . —0.119 -23,000
160.664 0.000 -0.119 -0.N100
. 160.694 D.0N0 -0.119 -0.000
SIC SEP 160.694 0.000 -0,.,119 -0.000
S? IGN 162,324 0.000 -0.120 -0.N06
S? 90T 164,324 0.007 0.014 ~0.006
$? UTT 164.924 0.003 0.103 -0.001
170,000 0.0Mm 0.024 0.003
18C.000 0.000 N.001 -0.000
190,000 0.000 -0.000 -0.000
INT J 190.624 0.000 0.000 0.000
LET J 196.124 0.000 - =0.000 -0.000



TARLF 5-XV
{ CONTINUED)

FVENT

154 EN
164 ON

TSmMCl

TR&4
S4B UT

TIMF FROM
1ST MNY

(SEC)
200,000
200.524
201.250
210.000
220.000
222.250
230,000
240.000
250.000
260,000
270.000
280.000
290,009
3100.000
310.000
320,000
330.000
340,000
350,000
36C.000
3706.000
380,000
390.900
400.000
410.000
420.000
430.000
440,000
450,000
460,000
470.000
480,000
490,000
500.000
510.000
520.000
530.000
540.000
548,429
549.129

N5-15551111-7

X

{DEG/SEC)

N.000
-0.000
"00000
-0.001
—'00000
-0.000
-0.000
-0.000
-0.000
-0.001
-0.001
-0.001
-0.000
-0.000
-0.000
-0,N90
-0.000
-0,000
-0.000
-0.000
-0.000
-0 000
-0.000
-0.000
-0.,000
-0.000

0.001

0.002
-0.002

N.001

0.100

0.000

0.000

0,000

0.000

5-91

RONY ROTATION RATES

VEHICLE RODY ROTATION RATES

Y
{DEG/SEC)

-0.000
-0.000
-0.071
-0,068
-0,078
-0,074
~-DN.076
-0.082
-0.079
—-0.,080
-0.085
-0.086
-n.088
-0,092
-0,091
-0,092
-0,093
-0.094
-0.,095
-0.096
-0.097
-0.097
-0.098
0.260
-0.209
-0.224
0.046
-0.185
-0.104
-0.106
-0.106

l
{DEG/SEC)
-0.000
-0.000
-0.000
-0.012
-0.,001
-0.012
2.012
0.003
0.001
-0,000
-0.001
-0.002
-0.001
-0.007
-0.002
~0.0Nn2
-0.002
-0.,002
6.008
0.000
-0.001
~0.002
-0.002
-0.002
-0.002
-0.,002
0.004
-0.021
0.002
-0.002
-0.,005
0,004
0.001
0.000
-0.001
-0.001



N5-15551(1)1-7

TABLE 5-XV
{ CONTTINUED)

VEHICLE BONY ROTATION RATES

EVENT TIME FROM BODY ROTATION RATES

ST MOT : X Y z

(SFC) (DEG/SEC) (DEG/SEC) {DEG/SEC)

S? RI 549,229 0.000 -0.106 -0.001
549.304 0. 000 -0.105 ~0.001

549,304 0.200 -0.105 -0.001

$2 SEP 549.304 9.090 -N.105 -0.001
_ 550.000 0.001 -0.103 -0.003
S4B IGN 552,429 0.105 -0,087 -0.002
S4B 90T 554,929 0.058 0.141 0.005
IGM 35 5564500 N.075 0.192 0.006
S4B UTT 556.929 0.054 0.104 -0.005
560.000 -0.175 -1.102 -0.089

S4B UCY 561.229 ~0.065 -0,914 -0.033
TSMC? 563,500 0.143 -0.088 0.n33
570.000 0.027 -0.200 0.035

580.700 n.032 -0.057 9.011

590.000 0.004 -0.069 0.705

600,000 -0.027 -0.092 0.003

610.000 0.195 -0.075 -0.001

620.000 -0.022 -0.08? -0.002

630.000 0.013 -0.058 -0.,005

640,000 -0.014 -0.065 -0.004

650.000 0.013 -0.071 ~0.003

660,000 0.023 0.071 -0.003

67C.000 -0.017 0.011 -0.003

680,000 0.011 0.005 -0.204

S4BGCS 1 685.654 0.026 0,000 0.209
TRS 685,864 -0.016 -0.003 0.006
S4R LUT 686,164 -0.016 -0.003 0.007
690.900 -0.016 -0.003 3.207

6954654 -0.016 -0.003 0.006

PO INS 695,654 -0.016 -0.003 0.006
695.750 -0.016 -0.003 0.706

700.000 -0.016 -0.003 0.006

700.750 -0.016 -0.003 0.006

705.864 -0.016 -n.002 0.005

705. 364 -0.016 -0.002 0.005

ORR GID 706.750 -0.016 ~0.002 0.005

(BODY ROTATION RATES ARE
NOT CALCULATED DURING THIS

PERIOD OF FLIGHT)

3-D SIMULATION

5-92
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TABLE 5-XVI-A

EVENT

GRR
1ST MOT
TRI

TILINIT

MACH 1

MAX @

MAX F/M
TR3

S7 Ul
SIC RI

SIC SFP
S22 IGN
s? 607
52 UTY

INT J
LFT J

TIMF FROM
1ST MOT
{SEC)

-17.250
0.0
0.398

10.000
11,375
20.000
30.000
40.000
50,000
60,000
64,750
7C.000
80,000
80.125
90.000
10N0.000
110.000
120.000
130.000

134.000

134.000
134.125
14C.000
150.000
159.125
159.924
160.000
160.424
160.624
160.694
160.694
160.694
167.324
164.324
164.924
170.000
180,000
190.000
190. 624
196.124

D5-15551(1V=7

X

(METERS)

6373326,
6373322,
6373327,
6373426,
6373460,
6373801.
6374517.
6375657,
6377302,
63739531,
6380813,
6382404,
63859360,
6386009,
6390252,
£395291.
6401072,

" 6407598,

6414899,
6418048,
6418048,
6418149,

6422964.

6431546,
6439830,
6440577,
6440648,
6441046,
6441233,
6441298,
6441298,
6441302,
6442813,
6444633,
6445173,
6449638,
6457944,
6465614,
6466072,
6470003,

5-93

VEHICLF POSITICN

VFHICLE POSITION - INERTTAL COORDINATES
(METRIC

COMPONENTS

{METERS)

17578,
19035,
19069.
19883.
20002.
20745.
21602,
22454,

23301.

24143,
24542,
24981,
2581l4%.
25824,
26643,
27468,
28289,
29102,
29909,
30229.
30229.

30239.

30707.

31498.

32212.

322T4.

32280.
32313,
32329.
32334,
32334,
32334,
32461,

32616,

32662,
33055,
33825,
34589.
34637,

z

{METEFRS)

’3720.
3175.
3335,
7173,
7722,

11171,

15196.

19325.

23699,

285073,

30995,

33946,

40260,

40346,

477217,

56693,

67510.

80529,

96114,

103157,
103157.
103385.
114569 .
135781,

"157818.

159881.
160078,
161182,
161723,
161886,
161386,
161894,
166144,
171360,
172928,
186274,
213079,
240590,
242331,
257795,



TABLF 5-XVI-~A

EVENT

IGM FN
IGM ON

TSMCI

TR4
S48 U]

[CONTINUED)

TIME FROM

1ST MOT
{SEC)
200.000
200.524
201.250
210.000
220.000
2722.250
230,000
240,000
250.000
260,000
27C.200
28C.000
290.200
200,000
310.9200
320,000
3130.1000
3410.000
3150.000
360.000
370.006
380.000
390.000
400,000
410.000
420.000
430,000
440,000
450,000
460.000
470.000
480,000
490.000
500.200
510,900
520.000
530.000
540.000
548.429
549.129

N5-15551(1}-7

X
(METERS)
64726A1.
6473013,
6473498,
6479093,
6484401,
6486122,
6490085,
6494647,
6458571,
6501868,
6504531,
6506556,
6507938,
6508677,
6508752,
6508173,
6506927,
6505006,
6502400,
6499101,
6495096,
6490374,
6484921,
6478722,
6471761,
6464020,
6455479,
6446118,
6435912,
6424836,
6412869,
6400064,
6386419,
6371887,
6356440,
6340071,
6322741,
6304424,
6288200,
6286820,

VEHICLE POSITION - INERTIAL COCRDINATES
{METRIC

UNITS)

VEHICLE POSITION COMPAONENTS

Y
{METERS)
35348,
35387.
35442,
36101,
36854,
37024.
37607.
38359,
39112,
39866,
40620,
41375,
42131,
42887,
43643,
44399,
45154,
45908,
46660,
47411,
48158,
48901,
49641,
50378.
51110.
51838,
52561.
53278,
53988,
54692,
55389,
56075,
56748,
574009.
58058.
58695,
59319,
59931.
60438,
60479,

z
{METERS)
268826,
210327,
272408,
297808,
327557,
334358,
358088,
389420,
421572,
454561,
488410.
523140.
5587756,
59%341.
6328359,
671359,
710866,
751411,
793073,
835736.
879584,
924604,
970833,
1018314,
1067090,
1117208,
1168718,
1221675,
1276137,
1332166,
1389634,
1448410,
1508526.
1569753,
1632010,
1695325,
1759724,
1825237,
1881344,
1886039,

Y



N5-15551111-7

VEHICLF POSITION — INERTIAL CONRDINATES

TARLF S5-XVI-A
' (METRIC UNITS)

{ CONTINUED)

FVENT TIME FROM VEHICLE POSITION COMPONENTS

1ST MOT X Y 4
(SFC) {METERS) {METERS) (METFRS)
57 RI 549,229 6286622, 60485, 1886710,
549,304 62R64T4, 60490, 1887213,
549,304 62864 T4, 60490, 1887213,
57 SEP 549, 304 6286473, 60490, 1887219.
550,000 6285095, 60531. 1891890,
S4B TGN 552.429 6280253, 60675, 190R167.
S4B 90T 554,929 6275215, 60821, 1924911.
IGM 35S 556,500 6272018, 60914, 1935439,
S4B UTT 556,976 6271142, 60941, 1938312,
560.000 6264814, 61121, 1958915,
S4B UL 561.229 6262758, 61193, 1967164,
TSMC?2 563.500 6257493, 61325, 1982425,
570.700 6243576, 61700, 2026175,
58(.N00 6221362, 62267, 2033709,
590,000 6198154, 62825, 2161511.
600,700 6173949, 63375. 22295749,
610.000 6148740, 63917, 2297910,
620.000 6122522, 64451, 2366498,
630.000 6095238. 64976, 24353473,
640,000 6067032, 654972, 2506440,
650.000 6037749, 65999, 2573786,
660,000 6007430, 66494, 2643379,
570000 5976064, 66979, 2713214,
680.N00 5943655, 67454, 2783290,
S4RGCST 685,654 5924869, 67717, 2823019.
T85 695,864 5924165, 671727, 2824497,
4B LUI 6864164 5623159, 67740, 2826606,
690.N00 5910222, 67917. 2853554,
595,654 5890928, 68175. 28903167,
PO INS 695. 654 5890928. 68175. 2893167,
695,750 5890599, 68179. 28938138,
700.9300 5875919. 68371, 2023526
700.750 5873313, 68405, 2628757,
705.864 5855417, 68634, 2564368,
705.864 5855417, 68634, 2964368,
IRR GIN 706.750 5852296, 68673, 2970525,
LH2VTD 744,864 5711893, 70305, 3232243,
$4RLUCO 772.864 5601274, 71423, 3420325,
RR NAV 794.750 5510489, 72249, 3564718,
900.900 5023056, 75610. 4223808,

5-95



TARLE S5-XVI-A

[CANTINUFD)

TIME FROM

1ST ™07
(SFC)
1002.750
1100.1000
1300.0720
1306.,750
1500.700
1602,7510
1700.000
1990.009
1906, 750
2100,000
2202.,7150
2300.000
?500.000
25064750
2700,000
2802.750
2907,000
3100.000
3106,750
3300,1000
3402.75C
35C0.000
3700.000
3706. 750
3800,.00C
40072.750
4100.000
4300,000
4306.750
4500,000
4A02.750
4700.000
4900.000
4906.750
5100.000
5202.750
5300.000
5500.000
5506.750
5700.0800

N5-15551(1})-7

VFHICLE POSITION
(METRIC

INERTIAL CCCRNDINATES
UNITS)

VEHICLE POSITICN COMPNNENTS

X

(MFTFRS)
4471495,
3888010,
2534413,
24R5787,
1C3821R.
241297,
-516512,
-20472317,
-209?228303.
-345132493,
4107754,
-5623R58,
-5450785,
-6261313,
-6453340,
-6546575,
-64637136,
—-6454516,
-6017581.,
-5654522.
-5233283,
-4154962,
—4114115,
—-2R43212.,
-21072130.,
-1371708.
176022,
228509,
1715740.
2474199,
3158402,
4424030,
4462783,
5441757,
5849C35,
€154688,
6523036,
65729156,
6526297,

Y
{METERS)

771877,
739064,
784864,
78395,
73830,
69899,
65264,
53158,
52694,
380749,
29406,
20759.
2061,
1417,
—-17060.
-26725.
-35612.
-524609,
-53145,
-67133.,
-73364.
-78376.
-B5685.
-85857,
-88311.
-86899,
-80575k,
—80284.
-69884,
-62844,
-55314%.
-37566.
-36921.,
-17526.
-6669,
3787,
25249,
25963,
45739,

7
(METERS)

4803762,
5287206,
6053320,
6073441,
6479541,
6557A00,
6541526,
6235520,
6213022,
5578920,
5116439,
46083413,
23785313,
1333289,
1958747,
1181128,
428893,
-1125002.
-1176828,
-?2615642.
-3329322,.
-396591351,
-5080747.
-5113930.
-5916947,
-6219654,
-6421069.
-656491C,
~-6563326,
-6340495,
-6085346,
~-5760548.,
4857749,
-4822201.
-3682862.
—299444R,
-2301833,
—-792062.
~-735348,
761942.



TABLE 5-XVI-A

EVENT

1ST OPP

{ CONT INUFD)

TIME FROM
1ST M0T
(SFC)Y
5807. 750
5900.000
6100.000
6106.750
6300,000
6407 .750
65C0.700
6700.000
6706.750
6900,.000
7002.759
71C00.000
73092.000
7306.750
750C.000
7602.750
7700.000
7900.200
7906.,750
R10N.0N0
8202.750
g200,000
8500.000
R506. 750
8700.000
8902.,759
£900.000
9100.00N
9106.750
9300.700
94072.750
9500.N00
9700.000
9706.750
990C. 000
10002.750
10100.000
10300.0N00
10306.750
10500.000

n5-15551111-7

VEHICLE POSITICON COMPONENTS

X

(METERS)
6385141.
6164316,
5457322,
5427857,
4444759,
3823561.
3183166,
1743073,
1692288,
205116,
-595050.
~1344454,
-2818626h.

~2866C6h4%.

-4134561.,
-4724526.

-5218310.

-6030009.
-646232S.

-£554G76,.
-6552G923. .

-6275R31.
-6260193.

-5646T02.

-5197385.
-4700888,
~-349145%.,
-34468013,
-2086218.,
-1313492,
-563953,
990021.
1041988,
2488639,
3209432,
3847993.
4992054,
5026113,
5856920,

UNTTSH

VFHICLE POSITION ~ INFRTTAL COCRDINATES
(METRIC

Y

{ MFTERS)

55521,
64143,
79445,
798937,
90774,
94819.
97451,
99036,
98994,
95350,
91428,
86494,
72852,
72315,
55071.
44608,
34038,
10828,
10020,
—-13345,
-37192.
-60130.
-78809.
—87300.
-94257.
-104867.
-105132.,
-109983.
-1103473.
-109238.
-102575.
-90259.
-819190.
-728617.,
-51261.
-50471.
-26546.

?
{METERS)
1549151.
22713254,
3657345.
3700894,
4R83AT42.
53409613,
5745329,
332045,
6345785,
6563789,
6539694,
6427346 .
5930203.
5907405,
5100174,
4558808,
3983848,
2643942,
25956482,
1155727.
360510,
-3972493.
-1927874.
-19781145.
-3350359.
-4012780.
~-4585024,
-5562729.,
-5590560.
-6228782,
-64368T74.,
-6545902.
~-6496421.
-64883131,
-6083227.

-5736329. -

-53239604,
=4277891.
-4237850.
-2987064.



TABLF S-XVI-A

FVENT

2ND

oPP

{CONTTNUEN)

TIME FROM

1ST MOT
{SFe)
10602,750
10700.200
10900,N00
109NnA/.750
111G60,9200
11202.750
11300.909
115n00.100
11504,752
11700,700
11302,750
119060,7300
12100.000
12106,759
12300.700
124072 ,750
12500,000
17750,900
12706, 750
17900,700
13002,750
13100.000
13300,9N00
1330£.750
13500.000
12602.750
13760.700
13900,1200
13906.750
14100,.000
14202,750
14307.000
14500,009
14506,759
14700.9200
14802,750
14990,.1000
15100,000
15106.750
15300,900

NH-1555111 )7

VEHICLE PNOSITINN
[METRIC

VEHICLE POSTTION CCMPONFNTS

X
{METFRS)

~A174A268,
£3C4365,
6574474,
65741413,
6387756,
A15CR44,
5843162,
4672499,
4937947,
823775,
31458150,
2461064,
9674972,
GNa42>2,
-5Q3634,
-13R85164,
-2115240,
-3518007,
—4723495,
—-52435313,
-56641113,
-6287144,
-63021564,
-655T7747,
-6554012.,
-646C872.
6002040,
-59132511.
~52079093.
-46818735.
—-4170533,
-2803233,
-2755591,
-13289139,
-537140,
219827.
17546355,
1807014,
31948272,

INERTTAL COCRNDIENATES
UNTTS)

Y
{METERS)

-13054.
-12.
26931,
27829,
528246,
65257,
16254,
95904,
964RT,
112646,
116014,
119620,
1221813,
122155,
118152,
113532,
107621,
910613,
90408,
69290,
564281,
43414,
14790,
13794,
—150560
-30340,
44509,
—719";?.
-72825,
-958%13,
-106302,
-114851,
-127837.
-128159,
-134010.,
-1341376,
=-1329136.
-124571,
—1241650
-109272.

7
(MFTFRS)
-2254084,
-15223393,

13524.

66175,

1555800,
2319574,
AN11nN06.
4298016,
4337631,
5344792,
576433,
6H026LG5,
AGIFAR 2,
55107142,
6542741,
6421678,
6219259,
5847227,
5519357,
4564266,
355716,
3325501,
1699423,
18502300,
348946,
-431363,
-1183115,
=2648864,
-2716849,
-40N5175H.
-4¢08795,
-5117318,
-59413122.
-8GAR40 72,
-643AK446A,
-6551359,
-6562T7H2,
-6335715.,
-hA321576,
-5747526.



Ns-16551(1)-7

i

TARLE S-XVI-B VEHICLE POSITION - INERTIAL COORDINATES

(ENGLISH UNITS)

VEHICLF POSITION COMPONENTS

EVFNT TIME FROM
1ST MOT X Y z
(SEC) {FEET) (FEET) (FEET)
GRR -17.250 20909861. 57672, -12205.
1ST MOT 0.0 20909849, 62452, 10418,
TR1 ' 0.398 20909848, 62562, 10940,
- 10.000 20910191. 65233, 23533,
TELEINIT 11.375 20910302, 65622. 25336,
_ 20.000 20911420, 68062, 36650.
30.000 20913771, 70874, 49856,
40.000 20917509, 73669, 63401,
50.000 20622908, 76447, 77754,
6C.000 209130220, 79210. 93514,
MACH 1 64,750 20934427, 80517. 101690.
) 70.000 20939645, R1958. 111371.
80,000 20951311. B4602, 132087.
MAX Q RO,.125 20851472, 84726, 132368.
SN.000 20965393, 87412. 156586,
100.000 209081926, 00118, 185999,
110.000 21000893. 92809. 221490,
120.000 21C22303. 95479, 264203,
130,000 21046757, 98125, 315334,
134.000 21054589, 99177, 338442,
CFCn 134.000 21056589, 99177, 3138442,
134,125 21056919, 99210, 339191,
140.000 21072718, 100745. 375882,
150.000 2110c872. 103340. 445477,
MAX F/M 159.125 21128051, 105682. 517774,
TA3 159.924 21130502, 105886 524544,
= 16C.000 21130735, 105904, 525191,
s2° U1 160,424 21132040, 106014. 528813,
SIC RI 16N.624 21132654, 106065. 530523.
T 160.694 21132869, 106083, 531122,
o 160.694 21132869, 106083, 531122.
SIC SEP 160,694 211323880, 106083. 531150,
S$? IGN 162.324 21137837, 106498. 545091,
$2 907 164,324 21143809. 107007. 562206,
$2 UrT 164.924 211455746, 107160, 567349,
I 170.000 21160229, 108449, 611134,

180.000 21187480, 110975. 699077,
E 190.000 21212645, 113482, 78913137,
INT J 190,624 21214148, 113638, 795049,
LFT J 196.124 21227044. R45785,

1150108,




TABLE 5-XVI-8
{CONTINUED)

EVENT  TIME FROM
15T MOT
[SEC)
200.000
1GM FN 200,524
IGM ON 201,250
210.000
220,000
TSMC1 222.250
230.000
240,000
250,000
260.000
270.000
280.000
290.000
300,000
310,000
320.000
330.000
340.000
350,000
360.000
370.000
380.000
390.000
400,000
410,000
420.000
430,000
440,000
450.000
460.000
470,000
480,000
490,000
500,000
510.000
§20.000
530,000
540,000
TR& 548.429
S4R UT 549,129

N5-15551{11)-7

VEHICLF POSITION -

INERTIAL COCRDINATES

(ENGLISH UNITS)

VEHICLE POSITICN COMPONENTS

X
(FEFT)
21235764,
21236920,
21238512,
21256865,
21275921,
21279927,
21252929,
21307887,
21320771,
21331589,
2134C326.
213456969,
21351502,
21353910.
21354174,
21352274,
71348185,
21341882,
21333314,
21322509,
21309371.
21252879.
»1275989,
21255651,
21232813,
21207415,
21179394,
21148680,
21115196,
21078859,
21039598,
20697585,
20952817.
20905124,
20R54461,
20800758,
20743902,
20683807,
20630577,
20626048,

5-100

Y
(FEET)

115970,
116100.
116280.
11R442.
120913,
121469,
123383,
125851.
128321.
130793,
133268,
135745,
138224,
140705,
143185,
145665,
148142,
150616,
153085,
155547,
157997.
160437,
162865.
165281.
167683,
170071,
172443,
174795.
177127,
179436,
181721,
183972.
186180,
188350,
190479,
192567,
194616,
196625.
198287,
198423.

7
(FEET)
RB1976,
#356899,
B93727.
Q77062 ,
1274662,
1796974,
1174831,
1277626,
12831029.
1491342,
102394,
1716339,
1833254,
1953217,
2075310,
2202620,
23322137,
2465258,
2601782.
2741917,
2885775.
3033476,
318514°7°.
3340925,
3500951,
3665380,
3I83437R,
4008121.
4186801,
4370623,
4559167.
4752700,
4949232,
5150108,
5354304,
5662089,
5773372,
5988317,
6172388,
61387793,

o



n5-1555101)1=-7

VEHICLE POSITION - INERTIAL COCRDINATES

TABLF 5-XVI-B
) (ENGLISH UNITS)

({ CONTINUED)

EVENT  TIMF FROM VEHICLE POSITION COMPONENTS
1ST MOT X Y Z
(SEC) (FEFT) {FEET) (FEET)
52 RI 549,229 20625400, 198443, 5189991,
549,304 20624914, 198457, 6191644,
546G ,304 20624914, 198457, 6191644,
$2 SEP 549,304 20624912, 198458, 6191664.
550,000 20620389, 198593, 6206987,
S4B IGN 552,429 20604506, 199066, 6260391,
S4B 907 554.929 20587975, 199551, 6315324,
IGM 3§ 5564500 20577487, 199855, 6349867,
S48 UTT 556.929 20574613, 199938, 6359292,
560,000 20553852, 200529, 6426886,
S4B UCY 561.229 205454A6., 200764, 6453949,
TSMC? 563,500 20529833, 201198. 6504018,
570.000 20484187, 202476, 6647556,
580,000 20411292, 204287, 6869124,
590,000 20335150, 206119, 7091573,
600.000 20255737, 207924. 7314893,
610,000 20173032, 209703, 7539074
620.000 2C087015. 211454, 7764102,
630,000 19997665, 213177, 7989970,
640,000 16904961, 714870, 8216666,
650.000 19808887, 216531. 8444180,
660,000 19709415. 218157. 8672503,
670.000 19606510, 219749. 8901620,
680.000 19500181, 221305, 9131579.
S4RGCS1 685.654 16438547, 222168, 9261875,
185 685,864 19436237, 222200. 9266721,
S48 LUT 6£86.164 19432935, 222245, 9273643,
690,000 19390491. 222824, 9362053,
695,654 19327193, 223670, 9492019.
PO INS 695.654 19327193, 223670, 9492019.
695.750 19326112. 223685, 5494218,
700,000 19277949, 224315, 9591621,
700.750 19269399, 224425, 96087R4.
705.864 19210687, 225176. 9725617,
705.864% 19210687, 225176, 9725617,
ORB GID 706.750 19200445, 225305, 9745817.
LH2VTOD T44.864 18739807. 230658, 10604470,
$4BLUCO 172 .R64 18376882, 234327, 11221540,
ORA NAV 794.750 18079033, 237037. 11695268,
: 900.000 16479842, 248064, 13857636,

5-101



ND5-15551(1)-7

TABLF S5-XVI-B VEHICLE PASITION - INERTIAL CCORDINATES
{ENGLISH UNITS)
{CONT INUED)

EVFNT TIME FRNOM VEHICLE POSITION COMPONENTS

1ST MOT X Y z
(SFC) {(FFET) (FEET) (FFFT)
1002.750 14670260, 255503. 15760373,
1100.000 12755939, 2593946, 17345822,
1300.000 A315004. 257439, 19859974,
1306.750 B155469, 257200, 16925987,
1500.000 3406228, 242225, 21258337,
1602.750 7914656, 229327, 21514437,
1700, 000 —-1694592, 214119, 21461701,
1900.000 -670C517, 174404, 20458071.
1906.750 -6864435, 172881. 20403615,
2100.000 -113238701. 124932, 13303544,
2202,750 -134757242, 96486, 16TR61RT,
2300,000 —-15321430, 6810h. 15119234,
2500, 000 —1845C977. 6762. 11084427,
2506, 750 -18%39319, 4649, 10935987,
2700.000 —-205421365, -55972. 6426335,
?28072.750 —-21172376. -87681. 3875321,
2900.,000 -21478265, -116836., 1407129,
3120.000 -212064R2, -172603. -36980952,
3106, 750 -21176233, —-174360. -3860985,
3300.000 -18742720C, -220254. -85R81502.
3402.750 -18551583, -240696, -109223974,
3500.000 -1716G8563. -2571138. -12989997,
3700.000 -13631746. —-281118, -16669116.
3706.750 -13497752, -281683, -167T7T7984,
3800.000 -8328125, -290695, -19412540,
40072.750 -6896754, -289734, =27405688,
4100.000 ~4500354, -285101. -21066498.
4300.000 58N452. -264355., ~-21538418.,
4306,750 7529R13, -2633918, -21533221,
4500,000 5629068, -229280. -2089021418.
4602,750 8117451, -206180, -19965045.
4700.000 10362212, -181475, -18899434,
4900,000 14514534, —-123247. -15937497,
4906.750 14641676, -121133, -15R20869,
5100,000 178535356, -57501. -12082881.
5202.750 1818467417, -21881. -9824305,

©5300.000 20192545, 12407, -T7551947.
5500.700 21401035, 82839, -25984628,
5506, 750 21421116, 85181. —-2427324.
5700.000 21411718, 150061, 24993049,

5-102



TABLE S5-XVI-B.

FVENT

1ST OPP

{ CONT INUFD)

TIME FRNOM

15T MOT
(SFO)
5802.750
5900.000
6100.000
6106.750
6£300.000
6402.750
6500.000
6700.000
67064750
6900.000
mM072.750
7100.000
7300.000
7306.750
7500.000
T602.750
7700.000
7900.000
7906.750
8100.000
R?202.750
8300.000
8500.000
8506.750

D5~15551(1)-7

VEHICLE POSITION - INERTIAL COCRDINATES

{ENGLISH UNITS)

VEHICLE POSITION COMPONENTS

X

(FEET)
20948626,
20224135,
17904500,
178C7930.
14582544,
12544492,
10443458,
5718742,
5552126.
672952,
-1952263.
~-4410939,
-9247460.
-9403096.
- —13564833,
-15500412,
-17120435S.
-19714603,
-197834093,
-21201865.
-215059%27.
-21499091.,
-205835998,
-205386QO0

8700,000
8802.750
8900.000
9100.000
9106.750
9300.000
9402.750
9500.,000
9700,000
9706.750
3900.000
10002.750
10100.000
10300,000
10306.750
. 10500.000

-1R525926.,
-17051790.
-15422859.
-11454902.
-11308409.,

-6844546,
-4309358.
-1850240.
3248101.
3418595,
8164826,
10529631,
12624650,
16378129.
16483873,
19215617,

5-103

Y
(FEET)

182156,
210443.
260647,
262128,
297814.
311086.
319727.
324921.
324796,
312R27.
299961,
283773,
239015,
237253.
180689,
146351.
111672,
3552%.
32875,
-43782.
-84380.
-122021.
-194955.,
-197276.
-258560,
-2864160
-309243,
-344051.
—-344921.
-360836.
-362018.
-358391.
-336531.
-335467.
-296126,
—268734,
-239066.,
-168179.
-165587.
-87097.

z
(FEET)
5082515.
7458183,
11999162,
12142042,
15868576,
17522846,
18849504,
20774426,
20819505,
21534741,
21455691,
21087094,
19456046 .
19381249,
16732853,
14956719,
13070367,
8674351,
8516016,
3791756,
1182777.

-1303310.

-6325046.
-6489882.

-10991991.
~-13165290.
~15042729.
-18250456.
-18341734.,
~20435635,
-21118354,
-21476056.
-21313717.
-21287175.
-19958094.
-18R819977.
-17485577.
-14035074.
-13903709.

-9800079,



TARLF 5-XVI-8

EVENT

2ND OPP

{CONTINUED)

TTMF FROM
15T MOT
{SFEC)

10602.750 -

10700.000
1098C.000
10906. 750
11100.000
11202.750
11300.0n00
11500.000
11506.759
117C0.02090
11802.750
119170.000
12100.000
12106.750
12300.000
12402.750
12500.000
127¢0.009
12706, 750
12900.N00
13002.75¢C
13150.000
13300.000
13306.750
13500.000
13602.750
13700,000
139095.009
13906.750
14100.000
14202.750
14300.000
14500.N000
14506.750
14700.000
14807.750
14900.000
15100.000
15106. 750
15300.Nn00C

N5=-15851{1)-7

(FNGLISH UNITS)

VEHICLE POSITICN COMPONENTS

X

{(FEET)
20263346,
20978889,
21565798,
21568710,
20955565,
20178934,
19172478,
1£3139¢69.
16200597,
12545195,
10321029,
B0T74364.
3151223,
?9R0387.
-1948757.
—4544507.
-693G9829,
-11542002,
-115873949,
-154%7C32,
-1720319°7.
-1R5R3047,
-206271172.,
-20676390.
-21514917.
-21502664,
-21197087,
-19681799,
-196217914,
-17C83638.
-153602561.
-13518809,
-39166957.
-9040657.,
-436003%6,
-1762272.
721216,
5762450,
5928525,
10481698,

5-104

Y
(FFET)

-42828.
-39,
88354,
91304,
173314,
214097,
250179.
314646,
316560,
363013,
38N622.
392389,
400863,
400772,
387638,
372480.
353087,
298762,
296613,
227329,
185137,
142435,
48525.
45256,
-49397,
-9954n,
-146028,
-236063.
—-23892hA.
~314477,
-348761.
-3768N9,
-419411.
-420471.
~439666.
-440865,
“43614?.
-40846098.,
—407365.
-358504,

VFHICLF POSITION — INERTIAL COQRDINATES

4

(FEET)
-7395189,
-5017695.
44698,
217111,
5104331,
7610149,
9RT34AG3,
14101397,
14231071,
17535406,
18928577,
19989158,
21324417,
21348890,
21465687,
21068497,
20404361.
181995613,
19106487,
14974427,
12978069,
1091043¢,
62340984,
60695572,
1217454,
-14152313.
-3Q816110
-3756116.
-89135483.,
-13140337,
-15120719.
-16789101.
-19498433.,
-19571528,
-21116947,
-21492291.
-21554338,
-2078646R,
-20739849,
-188546713,

o



Nn5-1555111)-7

TABLE E-XVII-A VFHtCLFVVELﬂC[TY — INERTTAL COCRDINATES

697.658

2831.810

(METRIC UNITS)
FVENT TIME FROM VEHICLE VELOCITY CCMPONENTS
AR 1ST Mot X Y /4
o {SECH © {M/SEC) {M/SEC) (M/SEC)
GRR  -17.2590 T 0.000 84,589 399,712
15T MNT 0.0 -0.451 84.348 399,763
TR 0.398 -0.079 84.343 399.767
o , 10.000 22,861 85,982 399,685
TILINIT 11.375 26.614 86.356 399,663
o ; 20.000 ~ 53,267 85.936 400.398
30,000 - 91,393 85,457 405.834
40,000 137.881 84,942 422.365
50,000 192,471 84,435 455,604
60.000 254,338 R3,973 508,647
64.750 "7285.513 83,776 541.475
70.000 320,495 383,551 583,632
80.000 ) 391, 68¢ 83,103 683.794
80,125 362,613 83,098 685.231
90.000 TB6b.762 82.692 815.411
100.009 540,789 82.267 983,442
110.000 —~ ~  615.191 81,756 1185.757
. 120.000 690.478 81.025 1423,696
. 130.000 - 770,441 80,275 1699.857
134,000 804,030 79.936 1822.786
134,000 “R04.030 79.936 1822.786
134,125 805.073 79.924 1826.726
140.000 ——7833,405 79.455 1980.498
150.000 = 883,314 TR.665 2267.997
159.125 932,687 77.835 2567.819
159.924  937.001 77.760 7595,618
160.000 937.374 77.753 2598,.180
160,424 936,570 77.725 2605.749
160.624 935,026 T7.716 2606.585
160.694 934.401 77.713 2606.680
160.694% 934,401 77.713 2606 .680
160,694 934,401 77.713 2606 .680
167.324 919.152 77.654 2607.218
164,324 901.757 77.570 2611.094
164.924 897.281 77.538 2614.063
170.000 R62.854% 77.260 2645 ,893
180.000 798,616 76,706 2715.490
190.000 735.617 76.131 2787 .044
190.624 731.726 76.094 2791.,572
196.124 75.773




D5-15551(1}-7

VEHICLF VELOCITY - INERTIAL CCORDINATES
{METRIC UNITS)

TABILE 5-XVII-A
[CONTINUED)

EVFNT TIME FROM VEHICLE VELOCITY COMPONENTS

1ST MNT X Y 7
{SEC) (M/SFC) (M/SEC) (M/SFC)
?200.000 673,913 75.542 2860.591
IGM FN 200.524 670,713 75.511 2864 .497
IGM ON ?01.250 666,286 75.467 2869,913
210,000 611,998 75.322 2936.247
220.000 54G.634 75.308 3013.707
TSMC 227.250 525,579 75.306 3031,.369
230,000 487,110 75.238 3092.862
240.000 424,350 75,246 3173.824
250.000 361.343 75.309 3256.6T74
260.N00 298,059 75.391 1341.514
270.000 234,455 75.472 3428.562
280.000 170,397 75.542 3517.897
290.000 105, 86R 75.588 3609.595
300.000 40,812 75.609 3703,735
310.000 -24,833 75,596 3800.431
329.000 -91.150 75.550 3899,827
330.000 -158.236 75.465 4002.0790
340,000 -226.,18D 75.343 4107.307
350,000 -295,075 75.177 4215,691
360.000 -3565,000 74,8653 4327,422
37C.000 -436,106 74,508 4442 ,706
380.N00 -5N08,514 74.179 4561.743
390.000 -582.342 73.830 4684 ,758
400,900 -657.726 73,445 4812.037
410.000 -734.811 73.020 49413,839
420.Nn00 -813.761 72.542 5080,498
430,000 -894,751 72.004 5222.372
44C.000 -977.97¢C 71.403 5369,848%
450,000 -1063.625 70.738 5523,372
460,000 -1151.953 70.001 5682.605
47C,.000 -1239,814 69.218 5811.407
480,000 -1321.720 67.954 5944 ,3913
490.000 -1408,368 66,711 £071.974
500,000 -1498,993 65.526 6173.714
510.000 ~1589,907 64,267 6273.066
520.000 ~1684.442 63.054 6385.136
530,000 -1781.905 61.845 6£495,062
540,000 -1881.915% 60,612 6608.,004
TR4 548,429 -19AR.2R4 59,549 A705.573
S4R UT 549.129 -1974, 894 59.484 6TNT.5T71

5-106
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n5-15651{ 117

TARLF S=XVII-A VEHICLE VELOCITY - INERTIAL COCRDINATES
I (METRIC UNITS)
{CANTINUED)

EVENT TIME FROM VEHICLE VELOCITY COMPONENTS
1ST MNT ' X Y 7
(SEC) (M/SEC) (M/SEC) {M/SEC)
S2 RI 549,229 ‘ -1575.790 59,476 6707.400
549,304 = 1976.462 59,470 6707.263
549,304 -1976.462 59,470 6707.263
$2 SEP 545,304 -1976.462 50,470 6707.263
550.000 -1982.646 59,419 6705,518
o S4&R IGN 5672.479 - =2004,205 59,239 6699,.,428
S4R 90T 554,929 -2026.955 59,025 : 6698,001
= IGM 35 556.500 -2041.789 58,863  6702.262
— S4B UTT 556,929 -2045.814 58,821 6703,574
= 560,000 ~ =2074,710 58,489 67172.225
— S4R UC. 561,229 =2086,581 58.321 6715.638
TSMGC? 563.500 "~ -2108.880 58.009 . K721.886
= 570.700 -2172.432 57.227 6739.769
— 580.000 —72271.164 564,266 6766877
— 590,000 -7237C.570 56,423 6793.541
=1 500,000 ~-2470.554 54,613 6819.986
— 6510.700 -2571.213 53,802 6R45 .991
B 620.000 -2672.473 52.957 6871.701
— 630,000 -2774.420 52.067 6897.135
640.000 -2876.8R7 51.117 6922.199
— : 650.000 -2976.898 50,101 6947 .004
- 660700 -30R4.270 49,048 6971.386
- ST 670.070 -3188.,763 47,979 £995 .560
- T T 680,000 -3293,.040 46.866 7019.713
= S4RGCS1 685.654 ) -3351.9C9 ' 46,214 7033.368
] TRS 685.864 -3354,045 46,189 7033.729
- S48 LUT 686.164 -3356.595 46,163 7032.662
690.000 -33R8,664 45,843 7017.485
£95.654 -3435,726 45,370 6994 .,600
PN INS 695.654 -3435,726 45,370 6994 ,600
o 695.750 -3436.523 45.362 6994 ,209
700.000 -3471.794 45,005 6976.796
700.750 . =3478.009 44,942 6973.705
705.864 -3520.,316 44,510 6952 .47TT
705. 864 -3520.316 44,510 6£952.477
ORB GID 706 .750 -3527.631 44,435 6948,.775
LH2VTO 744,864 © -383R8,584 41.167 6T782.224
S4BLUCO 772.864 -4062,0R9 . 38,710 . 6651.030
NRB NAV 794.750 -4233,630 36.758 6543.271
' 900.000 -5016.725 27.020 5964,687
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D5-16551(1}-7

VEHICLE VFLNACITY - INERTIAL CCGCRDINATES
‘ {METRIC UNITTS)

TARLE 5-XVII-A
(COMTINUED]

EVENT TIME FROM VEHICLF VELOCITY CCMPONENTS

IST MOT X Y l
(SFC) {M/SEC) {M/SEC) (M/SEC)H
1002,150 . -57C5.952 17.050 5309.937
1100.000 —-6280.415 7.313 4617.192
13¢0.000 -7191.9C7 -13.134 1029.7390
1306.750 -7215.85% -13.R25 2951.97?
1500,000 -7699,595 -33,.,281 1232.7243
1602.750 -T7792.977 -43.179 2R5,226
1700.000 -7774.406 —52.074 -615.459
1900,000 -7411.653 -68.506 -2429.277
1906.750 -73Q1.94¢ -69.,00° —24R8,676
2100.000 -6631.498 -81.670 -4 104,785
2202. 750 -6C81.325 -86.,909 -4884,255
2300.000 -547T.8R5 -90.811 -55613,199
2500,000 -4ClA. 0273 -95,.368 -66R4,853
?506.,750 ~-3962.243 -95.437 -5713.851
2700.,000 -2322.560 -96,.014 -7444,032
2R02.750 -1404,585 —-92.88R =-7471.939
2900.1700 -510.736 -89.674 -7782.412
310C.N00 1335.116 -79.533 -7633,38)
31N&.TH0 1396.,670 -79.111 -7672.408
2300,.000 3105.333 -65.031 ~-7152.895
3402.75C 3952.7C7 -56.097 -6T21.472
350Nn.000 4700.671 ~46.846 -6221.026
3700.000 6031,755 -25.862 -4G47,228
3706. 750 6071.137 -25.118 -4R891.714
31500.000 7024.002 -3.132 -3382.448
43Nn2,750 T7383,046 8.848 -2502.454
4100.N00 . 7621, 794 20.179 -1635,.169
4300.000 7761.645 42 JR4A 2N3.439
4306.750 7789.731 43.586 265.868
4500.000 7524.172 63.656 2030.045
4602,.,750 7220.778 73.247 ?93n,169
4700.000 6834.670 81.465 3742 .036
4300,000 5762.220 95.271 524344073
49064750 5720.005 95,657 52R3,364
S100,000 4367,375 104,266 6450.,138
5202.750 3550.386 106.822 6£932.980
5300.000 2728.592 107.885 7295,225
5500.000 937.704 105,838 T731.670
5506, 750 8715.777 105,669 T7T3R.,92D
5700.000 -905.257 98.129 7735,.527

5-108
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TABLF 5=-XVII-A

FVENT

1ST OPP

{ CONT INUED)

TIME FROM
1ST MOT

(SECY

5802.750
"300,.200
£100.000
6106.750
6£300.700
6402.750
6500,900
6700,000
6706.750
6£900,000
7002.750
7100.000
73C0.000
7306.750
7500.000
7602.750
T700.000
7300.000
7906. 750
g8100.000
8202. 750
R300.00N
8500.000
506,750
RTN0.N00
R3072, 750
8905.000
G100.000
al106.750
930n.100
9407.7590
Q500.000
9700.000
G706, 750
9900,000

10002.750
10100.000

19300.000
10306.750

- 105010.000

N5=15551{11}-7

VEHICLE VELOCITY CCMPONENTS

X
(M/SEC)

-1838,R06
-2697.559
-4339,329
-4350,997
-5738,923
-6337.591
-6817,9190
-7515.45C
-7531.303
-7791.83%
-7763.835
-7630.929
-7041.349
-7014.295
-6056.026
-5413,205
-4730,454
-3139,403
-3082,100
-1372.542

-42R. 604
47C. 752

P2R7.N47

2346.5A58
3974.619
4760.357
543G,C57
£598,.445
6631.430
T7387.902
T634,.344
7763.243
77C03.531
7663.899

7212.329

6800,.3473
6317.49%
5069.557
5022.060
3538.6956

5-109

“TYEHICLE VELOCTTY - INFRTIAL COORDINATES

(METRIC LNITS)

Y
{(M/SEC)
92.054
85,062
67.230

66,554

45,488
33.143
20.918
~-5.221

-44.,704
"56. 673
-79,202
—-79.901
-97.861
-105,583
-111.574
-119.509
-119.669
-121.135
-119.44"
-116.255
-105.021
-104.536
-A7.928
-77.125
-65.800
-39,745
-38.813
-11.107
4.124
18,607
47.800
48.757
T4.874
87.463
98,323
116.813
117.337
129.260

z
{(M/SEC)
7568,333
7306 .763
6469.,222

6434,312

5269.342
4533,005
3773,734
2065.681
2005.431
240 .678
-709,137
-1598 ,837
-3349,7288
-14N5.,621
-4911.957
-5612.494
-6198.736

T =T7137.235

-7162.150
-71674 .R36
-7784.576
-7781.861

- =7452,498

-7433.924
-£705.577
-5172.315
-5583.140
-414R.153
-4065,178
-2481.054
~-1564,413

-675.331

1167.720

1229.347

2944 ,703

2799.182
4556 ,044
5911.660
5952.009
6936.0318




N6=-165581(11-7

VEHICLF VFLOCITY — INFRTIAL CNORDINATES
{METRIC UNITS)

TABLE 5-XVII-A

(CANT INUED)

EVENT TIME FROM VEHICLE VELOCITY COMPONENTS
1ST MOT X ' 7
(SEC) (M/SFEC) (M/SEC) (M/SFEC)

10602.750 .- 2669.666 133,041 7314.171
10700.000 1810.692 134,896 7572.374
10900.000 -17.971 133.306 7785.575
10906, 750 -80.245 133.125 7785.184
11100.000 -1845,453 1244467 7544 ,031
112072,.759 -2750.580 117.199 71284 ,255
11300.000 -3572.098 108.723 6927.110
115017.000 -5095,893 R6.828 5889 ,463
11506.750 -5147.873 85,993 5343,550
11700.N00 ~-6337,644 59,857 4529.146
11802.759 -6841,707 b4, 467 3726.064
11900.,900 -7225.659 29.190 2914 ,653
12100.800 -7709.715 -3,564 1135.926
12106.750 -7718.608 -4,686 1074.188
12300.900 ~7762,064 ~36,652 -117.53?
12407,.750 -7618,953 -53,190 -1646.051
17500.000 -7379.185 -68.263 -25172.220
12700.900 -6587,265 -96,637 -4176,568
12796, 150 -6548,A12 -97.518 -4229,151
12900.000 -5415,.989 -120.160 ~5606.837
13002.750 -4693,854 -129.900 -6223.743
13100.000 -3646,011 -137.462 -6722.575
13300.000 -2255,101 -147.499 -T461.,227
13306.750 -2195,277 -147.702 -7479,026
13500.900 -438,321 -149,611 -7781.624
13602.750 510.902 -147.522 -7776 .89
13700.000 1402,420C -143,567 -7666.168
13900.009 3164.092 -129.,577 -7121.662
13906. 1750 3220,982 ~128.972 -7096,098%8
14100.000 4748,237 -108.290 -A173.819
14202.750 5463,695 ~94,847 -5555,965
14300.7900 6066.367 -80,765 -4890.511
14500.000 7044 .835 ~4R,418 -3328,.Rh4
164506,750 7071.226 -47.261 -3272.3838
14700.000 7628, 9464 -12,95? -1581.300
2ND OPP 14802.750 7764.123 5.866 -642,824
' 14900.000 7784.076 23,728 254.298%
15100,000 7507.580 59,623 2075.089
15106, 750 7490.700 60.797 2135.064
15300,000 6809,.329 92,747 3779.115

5-110



n5-16551{11-7

TABLF 5-XVIT-R VEHICLF VELDCITY - INFRTTAL COORDINATES

(ENGLISH UNITS)

FVEFNT TIMF FROM VEHICLE VELOCITY COMPONENTS

5-111

9290.714

1ST MOT X S § z
{SFC) , (FT/SFC) (FT/SEC) (FT/SEC)
GRR S =17.250 0.000 77 277.524 1311.391
1ST MOT 0.0 -1.480 276.733 1311.557
TRI nN.398 -0.259 276.717 1311.570
10.000 75.002 292.095 1311.303
TILINIY 11.375 87.316 283,321 1311.232
IR 20.000 174.760 281,944 1313.6472
o 20,000 299,845 280,370 1331.477
40.000 452.366 278.680 1385.713
50.000 631,465 277.018 1494 ,762
R 60.000 834,442 275,504 1668.78R
MACH 1 64,750 936,721 274,855 17764493
- 7C.N000 1051.493 274,118 1914.805
RO.O0D0 1285.058 272.648 2243,420
MAX O RO, 125 1288.100 272,630 2248.133
90.000 1531.371 271.301 2675,234
100.000 1774.242 269,904 2226.516
110.000 2018.342 268,228 3899,.278
120.000 T 2265.346 0 265.832 4670.,918
130,000 2527.695 263,368 5576.960
"134.n00 2637,893 262.257 5980,270
CFCO 134.000 2637.893 262,257 5980,270
' 114,125 2641.317 262,218 5993,196
140,000 2734,2689 260,678 6497 .696
150.000 2868.011 258,086 7440.937
( 159.125 3059.,9956 255,366 B424.603
AT 159.9724 7 777 3CT74.150 255.117 8515.806
mEE 160.000 3075.372 255.094 8524.,213
s2 UL 160,424 3072.736 255,002 8549,044
SIC RT 160.624 3067.670 254,974 8551.790
T 160,694 3065.62C 254.965 R552.098
: 160,694 3065.A2C 254,965 8552 .098
SiC SFEP 160.694 3065,620 254.965 8552 ,098
S? IGN 162.324 3015.59C 254,771 B553, RH6
$2 907 164,324 12958.519 254,495 85664580
$2 UTT 164.924 2943.836 254,390 R576.,322
. 170.000 2830.887 253,479 8680.75?
. 180.000 2620,132 251.661 8909,089
. 190.000 2413.442 249,772 9143.845
J 19N.624 2400,675 249.652 9158.701
J 196.124 2288.905 248,600




D5-15551(1})-7

VEHICLF VFLOCITY - INERTTAL COCRDINATES
[ENGLISH UNITS)

TABLF 5-XxXVI1I-R
{ CONT INUED)

FVENT TIME FROM VEHICLE VELOCITY COMPONENTS

18T MOT X Y 7
(SEC) {FT/SFC) (FT/SEC) (FT/SEC)

200.000 2211.001 247.842 9385.141

IGM EN 200.524 2200.502 247.739 9397.957
IGM ON 201.250 2185.977 247.595 9415,724
, 210.000 2007.866 247.118 9633,355
220.000 1803.260 247.073 98874490

TSMC1 222,250 1757.149 247.068 9945,435
230,000 1598,129 246,843 10147.185

240.000 1392.225 246.871 10412.810

250.000 1185.510 247.076 10684 ,625

260,000 G77.983 247.345 10962.972

?70.000 766,209 247,612 11248 .563

280.9000 559,044 247.842 11541.657

290.000 347.336 247.992 11842.503

300.000 133,899 248,061 12151.361

310.000 -81.472 248.019 12468,605

320.N00 -299,050 247.867 12794.707

330,000 -519.146 247.591 13130.152

340.000 -742.06? 247.188 13475.415

350.000 -568,095 246,645 13831.008

360.000 -1197.505 245.581 14197.579

370.000 -1430, 794 244,450 14575.807

380,000 -1668.354 243,370 14966.349

390,000 -1910.571 242.226 15369.975

400.000 -2157.892 240,960 15787.523

410,000 -2410.798 239.566 16219.943

420.000 -7669.819 237.998 16668,302

430,000 -2935,533 236.233 17133.766

440,000 -3208,.,562 234,262 17617.613

450.000 -3489,585 232.081 18121,.330

460.00C ~-3779.373 229.661 18643,.718

470.000 -4067.632 227.094 19066.296

480.000 -4336,350 222.947 19502.601

490,000 -4620.629 218.868 19921.175

500,000 ~-4G617.957 214.981 20254.967

510.000 -5216.230 210.849 20597.330

520.000 -5526.386 206.871 20948 .608

530.000 -5846.145 202.903 21309,257

540,000 -6174.262 198.857 21679.802

TR4 548,429 -6457.624 195.372 21999,913
S4B UT 549,129 -6476.310 195,156 22006.,467

5-112
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DS5-15551{11-7

VEHICLE VELOCITY - INERTIAL COCRDINATES
[ENGLISH UNITS)

TABLF 5-XVII-B

{ CONT INUED )

EVFNT TIME FROM VEHICLE VELOCITY COMPONENTS
, 1ST M0T X Y Z

(SEC) (FT/SEC) (FT/SEC) (FT/SEC)
$? RI 549,229 -6482.251 195,131 22005,905
549,304 -6484.454 195.112 22005.456
549,304 -6484.454 195.112 22005.456
57 SFP 549,304 -6484,454 195.112 22005.456
550.000 —6504,742 194,944 21999, 730
S48 IGN 562.429 ~-6575.476 194.354 21979.751
S4B a07 554,929 -6650.114 193.653 21975.079
IGM 35 556.500 -6698,783 193.122 21989,378
S48 UTT 556,929 -6711.988 192.982 21993, 354
560,000 -6806.792 191.894 22021.736
S48 UCJ 561.229 -6845,737 191,341 22032,91%2
TSMC? 563.500 -5918,898 190.317 22053 ,431
570.000 -7127.402 187.754 22112.103
SR0C.N00 -7451.324 184,600 22201.039
590.000 -7777.461 181.835 27288.519
600.000 -8105,492 179.178 22375.28%4%
£10.000 ~R435,737 176.516 22460,600
620.000 ~8767.958 173.742 22544.95?
630.000 -9102.427 170.824 22628,397
64C.000 -9438.607 167.705 22710.628
650.000 -6776.569 164.373 22792 .009
(60,000 -10118.997 160.919 22872.002
6£70.000 -10461.821 157.410 22951.312
680.000 -10803.937 153.761 23030.554
S4RGCS1 685.654 -10997.077 151.6109 23075.354
TR5 K85, 864 -11004.083 151.539 23076.510
S4B LUT 686,164 -11012.451 151 .455 23073.,039
o ' 650.000 -11117.663 150.403 1 23023,.246
695.654 -11272.068 148,851 22948,163
PO INS 695.654 -11272.068 148.851 22948,163
695.750 -11274.680 148.824 22946 .881
70C.000 -11390.400 147.653 27889,751
700.750 -11410.791 147.446 22879.609
705.864 ~11545.554 146.031 22R809.964
, 705 .864 -11545.59%94 146.031 22809.966
ORA GID 706.750 -1157%.593 145,785 22797.817
LH2VTD 744,864 -12593.780 135,063 22251.3990
S4RLUCO 172.864 -13327.064 127.002 -21820.963
NRB NAV 794 .750 ~13886G.862 120.596 21467 .423
900.000 RB.647 19569, 183

-16459.071
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D5-15551(1)-7

TABLE 5-XVII-B VEHICLE VELOCITY - INERTIAL COORDINATES
{ENGLISH UNITS)

{CONTINUED)

w/

5-114

EVENT TIME FROM VEHICLE VELOCITY COMPONENTS

1ST MOT X Y z
(SFC) (FT/SEC) (FT/SEC) {FT/SFC)
1002.750 -18720.316 55,940 17421.035
1100.000 ~-20605.,036 23.993 15148.266
1300.000 -23595,494 -43.092 9874 .447
1306.750 -236T4.04A0 -45,358 9684.949
1500.000 -25261.139 -109,189 4042.791
1602.750 -25567.5190 -141.634 935.781
1700,0N00 -25506.580 -170.845% -2019.224
1900.000 -?24316,448 -224,758 -7970.068
1906.750 -24251.791 =226.406 -8164.,946
2100.000 -21756,883 267,948 =-13473,704
22072.750 -16653,493 -285.135 -16024.459
2300.,000 -17972.063 ~-297.935 -18219,127
2500,000 -13175,928 -312.887 -21938.510
?506. 750 ~12999.486 -313.114 -22043,476
2700.000 —-763G8.633 -311.72¢ -24422.678
28072.750 —-4608.218 -304.750 -25170.373
2800.000 -1675,642 -294.,206 -25532.848
3100.000 4380.302 -260.934 =25207.941
3106.750 4582.75%2 -259.551 ~25171.942
3300.000 10188,102 -213.356 -23467.,504
3402.175C 12968,198 —-184.045 -22052.073
3500,000 15422.151 -153,693 -20410.190
3700.000 19789.222 -84,851 -16208.098
3706.750 19918,4296 ~-82.407 -16048,936
3900.000 23044.621 -10.276 -11097.271
4002.750 24222.591 29,028 -3210.151
4100.000 25005.886 66.202 -5364.729
4300,000 25563.140 140.572 667,452
43064750 ?5556.859 142.997 872.271
4500.,000 24€85, 605 208.844 6£663.251
46072.750 ?369C,052 240,312 9613.416
4700.000 22423.459 267.274 12277.022
4900.000 18904,922 312.570 17202.766
4906.750 18766,.421 313.836 17353.556
5110,.000 14328.658 342.081 21162.067
5202.750 11649,248 350.466 22745,997

© 5300.0090 8952.074 353,954 23934,465
5500,000 3076.457 347,236 25366.370
5506.750 2873.284 346,682 25390,158
5700.000 -2970.003 321,944 25379.027



N5=-15551{11-7

TABLE 5-XVII-B VEHICLE VELOCITY — INERTIAL COCRDINATES
R : (ENGLISH UNITS)
{CONTINUED)
EVENT  YIME FROM VEHICLE VELOCITY COMPONENTS
' 1ST MOT , X Y ' z
{SFC) T LFT/SEC) (FT/SEC) (FT/SEC)
5802.750 . -6032.R27 302,014 24830,49)
5900.000 ~ ~8850.259 279.074 23972.319
6100.000 - 14236.644 220.570 21224.480
6106.750 -14406.157 218.353 21109.947
£300.000 = = -18828.487 149.238 17287.868
6402.750  T=20792.62C "~ 108.735 14872.063
6500.000 -22368,470 68.630 - 12381.017
6700.000 -24656.988 -17.128 6777.168
6706.7590 —724710.639 ) -20.060 6579.499
6900.000 ~-25563.764 -103.536 789,625
©7002.750 -25471.898 -146.667 ~2326.549
7100.000 - -25035,890 -185.95? -5245.,527
7300.000 =-23101.540 -259,849 -10988.,478
7306.750 -23012.779 262,144 T =11173.296
7500.000 ~-19868.853 -321.067 -16115.345
7602.750 -17756.859 -346,401 -18413,662
7700.000 -15519.863 -366,056 -20337.059
7900.000 -10296.877 —=392,090° -23416.126
7906.750 -10111.876 -392,615 -23497.868
8100.000 ~-4503, 089 -397.426 -25180,106
f202.750 -~ 1406.182 , -391,862 -25539,949
o  8300.000  1544.463 -381.416 -25531.038
_.. 8500.000 " 7503.434 -344,556 -24450,457?
. 7 R506,750 " 7699.009 T77-342,965 -24389.513
TR7N0.000  13040.088 - -288.479 -21999,926
RR02.750 15617.966 '-253,035 -20250.378
900,000 "17R44,675 , -215.880 -12317,383
9100,000_ 21648.443 -130.398 -13609.425
9106.750 21756.662 -127.338 -13435.624
9300,000 24238.525 -36.439 -8139.,9438
9402.750 25047.,061 13.531 -5132,588
, - 9500.,000 25469,956 ' 61.047 -2215.652
NIt 9700.000 25274.,053 156.823 3331.101
1ST OPP 9706. 750 ©25242.449 159.963 4033,290
S Q900,000 23662.497 , 245.650 9661.100
10002.750° 7~ ?22310.836 286,952 12464.509
10100,000 20726.701 322,583 14947.650
10300.000 16632,406 : 383,244 19395,211
10306.750 16476.574 © 384,963 19527.588
10500.,000 11609.895 424,083 22756.031
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N5-1555111)-7

TARLF S-XVII-A VEHICLE VELOCITY - INERTIAL COCRDINATES
' {ENGLISH UNITS)

[ CONT INUED)

VEHICLE VELOCITY COMPONENTS

FVENT TIME FROM

1ST MAT X Y z
(SEC) (FT/SEC) (FT/SEC) (FT/SEC)
10602.750 RT58.747 436.487 23996 ,625
10700.000 5940.589 442,571 24843,745
10900.000 -58,959 437.355 25543,227
10906.750 -263,27? 436.761 25541.941
11100.000 -6054,.,635 408.339 24816,373
11202.750 ~9024,214 384,512 23898 .475
11300.000 -11712.920 356,704 22703.773
11500.000 -16718,.808 284,867 19322.385
11506.750 -16872.942 282.129 19188,158
11700.000 -20762.794 196,382 14859,401
11802.750 ~22446.546 145,889 12224.620
11900,.000 -23706.231 95,769 9562.510
17100.N00 -257294,339 -11.69%94 3726.792
12106.750 ~-25323,518 -15.373 3524 ,239
12300.000 ~25466,057 -120.250 -2321.3100
12402.750 -24996,5A5 -174.508 -5400,429
12500.000 -24209.925 -223.961 -8242.193
12700.000 -21595.359 -317.050 -13702.651
12706, 750 -21484,946 —~319.942 -13875.167
12900.,000 -17768.994 -394,225 -18395,1135
13002.750 -15396,782 —426.182 -20419.104
131N0.000 -12946,232 -450,992 -22055.693
13300.000 -7398.626 -483,921 -24479,092
13306, 750 -7202.353 -484,587 -24537.488
13500.000 -1438,062 -490.851 -25530.264
13602. 750 1676.187 -483,99¢ -25514,739
13700.000 460C1.115 -471.019 -25151.470
"13900.000 10380, 879 1 =425,120 -23365.034
13906.750 10567.527 -423,137 -23281.161
14100.900 15578.205 -355,287 -20271.716
14202.1750 17925.508 -311.176 -18228,231
14300.000 19902.779 -264,977 -16044.935
14500.000 23112.976 -158.851 -10921.469
14506,.750 23199.561 -155,057 -10735.181
14700.000 25029.351 -42,494 -5187.992
2ND OPP 14802.750 25472 .846 19.244 -2109.002
14900.000 25544, 868 77.848 834.312
15100.000 24631.167 195.614 6898,035
15106.750 24575, 786 196,466 7004 ,803
15300.000 2234C.290 304.287 12398.671
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D5-15551(11-7

e TABLE 5-XVIII-A VEHICLE POSITION - EARTH-FIXED CNORDINATES
: {METRIC UNITS)
FVENT TIME FROM VEHICLE POSITION CCMPONENTS
1ST MOT ' X Y z

- {SFC) , {METERS) { METERS) (METERS)
GRR -17.250 - 6?2. . 0. -0.
15T MOT 0.0 A 62. o 0. -0.
TRT 0.398 62. C 0. -0,
10.000 172. : 5. -1.
TILINIT 11.375 207. o 8, -1.
o 20.000 555, ' 26, -1.
30,000 1282. 42, 23,
40,000 2436, 55. , 148.
50.000 4099, ' 64 . 515,
B 60,000 . 6351, - 69, 1306.
MACH 1 64.750 - 7647, T1. 1890.
) ' 7¢.000 9254, 73, 2729.
- 80.000 12850. T6. : 5016,
MAX O 80.125 12900. 77. 5052,
S 90,000 17195, 81. R447.
100,000 22306, 88, 133612,
110.000 28181, - 102. 20120.
120,000 34831, 123. 29064,
o 130,000 472294, ' 154, 40557.
- . 134,000 45521, B 170, 45959,
CECD 134.000 45521, 170. 45959,

FFY 134.125 ) 45624, ' 171. 46136, i
140,000 50567. 199. 54904,
150,000 59405, 260, 71992,
MAX F/M 159.125 67974, 333, 90249.
T83 159,924 68748, 340, 91981.
S 160.000 68822. 341. 92146,
S2 Ul 160.424 69234, - 345, 93074,
SIC RI 160,624 69429, 347. 93513.
L4l .. 1€0.6S4 69496, 347, 93666,
. 16C.694 69496, 347, 93666,
SIC SEP 160.694 69500, 347, 93675,
S22 IGN 162.324 71068, 363, 97247,
$2 907 164.324 72960. 382. 101633,
s? UTT 164.924 73522, 388, 102952.
R 170.000 78177, 441, 114189,
180,000 86886, ' 556, 136837,

, 190.000 94999, o 687. 160189, )

INT J 190.624 95486, : 696, - 161670 -

LFY J 196.124 99680. 176, 174846.
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TABLF S5-XVIII-A
{CANTINUED)

EVENT TIME FROM
1ST MOT

D5-15551(11-7

{METRIC

VEHICLF POSITTION COMPCNENTS

X

IGM EN
IGM ON

TSMCH

TR4
S4B U1

{SEC)
200,000
200.524
201.250
210.000
220.000
2722.250
230.200
240.000
250.000
260.000
270.000
28C.000
290,000
300,000
310.000
320.000
33C.000
340,000
350.000
360.000
370.000
38C.000
390.000
400.000
410.000
420.000
430.000
440,000
450.000
460.000
470.000
480.000
490.000
500.000
510.000
5720.000
530.000
540,000
548.429
54G.129

(METERS)

Y
{METERS)

VEHICLE POSITION — EARTH-FIXED COCRDINATES
UNITS)

z
{METERS)

102531,
102910,
103432,
109491.
115873,
117229.
121678,
126904,
131553,
135623,
139113,
142071,
144344,
146081,
147228,
147780,
147733,
147982,
145320,
143939,
141433,
138292,
134505.
130060,
124946,
119148,
112651,
105436,
97487,
R3782,
79297,
65086.
58150,
46432,
33919,
20592.
6419.
-8622.
~-21991.
-23130.

5-118

835.

R&44,

855,
1003,
1195,
1242,
1413,
1659,
1934,
2240,
2578,

2950, .

3358,
3801,
4282.
4801,
5361,
59462,
6606,
1294,
BO26.
8804,
9632,
10510,
11441,
12427.
13470,
14571.
15734,
16961,
18251.
19600,
21009,
22476,
24001.
25586,
272313,
2R946,
30441,
30568,

184264,
185546,
187325,
209083,
234669,
2405313,
261039,
2R8212.
316207,
345046,
374749,
405341,
4368456,
469290,
502698.
537099,
5772521,
603994,
646551.
685225,
125054,
766073.
808324,
851850,
B36696,
942910,
290545,
1039658,
1090307,
1142558,
1196284,
1251355,
1307805,
1365407,
1424087,
1483860,
1544771,
1606847,
1660098,
1664557,

i



D5-15551(1)=-7

W

TABLF 5=XVITI-A VEHICLF PASITION - EARTH—FIXED COCPDINATES
rE (METRIC UNITS)
{ CONTINUED)

EVENT  TTME FROM VEHICLE POSITION CCMPONENTS

: 1ST Mov X Y z
{SECY T (METFRS) {METERS) (METERS)
S$? RI 549,229 -23293, 305864, 1665195,
R 549.304 ~-23416. 30599. 1665672,
- 549.304 -23416. 30599, 1665672,
S2 SFP 546,304 -23416. 30599, 1665678,
S 550,300 -24554, 30725. 1670115.
S48 ICN 562.429 -28555, 31166. 1685579,
S4B 907 554,929 -32723, 31623. 1701488,
1G4 135 556.500 -35370, 31912. 1711494,
S4B UTT 5564929 -36095, 31991. 1714224,
T §60.000 ~-41341. 32560. 1733810.
S48 UL 561.229 —43%4A1. 32789. 1741653,
TSMC?2 563.500 47417, 33214, 1756166,
570,000 -58990., 34446, 1797794,
530,000 -77527. 36385, 1862111,
590.000 —849K0. 3IR381. 1926755.
600,000 T -11729¢, 40435, 1991728,
61C.000 -138539. 42548, 2057026,
620.000 -160696. 44729, 21722649,
- 63C.000 -1837712. 46952, 2188596 .
640,000 -207774, 492413, 2254865,
£50.000 -232706. 51594, 2321456,
660.000 -25R575., 54004 . 2388367,
670,000 ~285393, 56476, 2455596,
680,000 -313156. 59008, 2523146,
£R5.554 -329270, 60465, 2561482,
6R5.864 -329874. 60521, 2562907,
6R6.164 -330738, 60599, 2564944,
690.000 -341846. 61599. 2590962,
"""" 695.654% ~358422. 63087. 2629224,
PO INS 695.654 -358422. 63087. 2629224,
o 695,750 -358706. 63112, 2629872,
700.000 -371329. - 64240, 2658561,
700,750 -373571. 64440, 2663617,
7105.864 -3R8972, 65810, 2698046,
o 705.864 -388972, 65810. 26980456,
peR GID 706.750 -391660. 66049, 2704000,
LH2vTO 44,864 -512891., 76651, - 2957565.
S4BLUCH. 172.864 ~-608R25. 84852, 3140397,
ORR NAV 794,750 ~-6£87796, 91496, 3281139,
N 900,000 -1114764, 1261137, 3928625,




D65-15551(1)-7

VEHICLF POSITICON - EARTH-FIXED COOPNDINATES
(MFTRIC UNITS)

TARLF S=XVIIT-A
{CONTINUFD)

EVENT TIME FROM VEHICLE POSITION COMPONENTS

1ST MOT X Y z
(SEC) (METFRS) ( METERS) (MET ERS)
1902 .750 -1602630, 163727. 4507567,
1100.000 -2123120. 202016, 5000055,
1310,000 -3345656, 285630, 5818679,
1306.750 -3389950, 288499, 5841367,
1500.000 -4720824. 369278, 6343088,
1602.750 -5464301. 409487, 6489829,
1700,000 -6179328, 444386, 6546777,
196C.000 -7647597, 502193, 6419541,
1906, 750 -769644 0, 503747, 6409505,
2100.000 -9051523., 534474, 5968047,
2202.750 -Aa724451. 538794, 5616941,
2300.000 -10320242. 534261, 5215507,
2500.000 -11389759, 496503, 4200476,
2506, 750 -11421710, 494535, 414622720,
2700.000 -12206210. 418600, 2974832,
2802.750 -12513324., 162927, 2283288,
2900.000 -12728578, 300793, 1601060,
3100.000 -12930725. 146348, 149014,
3106.750 -12631796. 140562, 99509.
3300.000 -12802664. -38463, -1307673,
3402,750 -126009975, -142370, ~2033746.
3500.,000 -12351008. -244596, -2695335,
3700.000 ~-11598610. - ~460678, -3943997,
3706.750 -11568379, -467994, -3982946,
31900.000 -10583406. -673638, -4990898,
4902.750 -9975854, -777288. -5432734,
4100.900 -9356512.  -869490, -5783657.
4300,000 -7979666. -1034224. ~6282912,
4306, 750 -7931385, -1039081. -6294308,
4500.000 -6522117. -1154752. -6464294,
4607 .750 -5765735. -1195726. -6430557.
4700.000 -5057129. -1219843. -6319635,
4900.000 ~3658274, -1220983, -5857323,
4906.750 -31613062. -1219834, -5836423,
5100.000 ~-23495715, -1153092. -5101789,
5202.750 -1821044. -1090841, -4611837,
5300.000 ~-1332693. -1015058. -4092169.
5500.000 -522379. ' -R10035. -2880227.
5506, 750 -499959, -802023, -2836501,
§700.000 -5274, -545487, -1527665.
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N5=15551(1)~-7

T TARLF S-XVITI-A VFHICLE POSITICN - EARTH-FIXED CNORDINATES
(METRIC UNITS)

(CONT INUFD) oz

EVENT TIME FROM VEHICLFE POSITICN COMPONENTS
1ST MOT X Y 7
(SEC) {METERS) (METERS) (METERS)
5802.750 137334, . =390042, -800249,
5900.000 192771, -232964. -102975.
6100.000 61801. 112371. 13272011,
6106.750 51671, 124391, 1369256,
6300,000 -391746. 472473, 2675702,
6402.750 -743457, 656750, 3321106,
65C0.900 ~1145329, 827346, 3890317,
6700.000 ~-2161364, 1156148, 49N5268,
6706.750 -21996467. 1166545, 4935410,
6306.000 -33R89047. 1438409, 5670204,
7902.750 —-40821358, 1559085, 5953168,
7100.000 —4766R36, 1655289, 6147556,
7300.000 -422552], 1 790807. 6314440,
7306. 750 -6275311. 1793806, - 6314526,
7500.000 ~7691748, 1832944, 6163794,
76072,.750 ~ 8421840, 1815741. 5065255,
7700.2N0 -9091757. 1774556, 5704686 .
7900.900 ~1C0355047., 14614015, 4961755,
7906,750 -1n394517. 1606847, 4932152,
R100.1900 -11418085, 1355540, 1973847,
8207,150 —~11868475., 1187720. 3387247,
8300.000 —12227465., 10n9183., 2791923.
8500.000 —-12742551. 590498, 1476376,
8506. 750 -12754451. 5753313, 1430422,
£700.000 -12937512, 119799. 93907.

- BR02.750 ~12909358. ~134500, =~ -619694.

8900.000 12802586, ~-378773. 7 ~-1285867.
9100.000 ~12344556, -878519, -259392?1.
91N6,750 -12323691. -895077. =2636031.
9300.910 ~1158¢6436. -1351613, -3765273.
Q4sn?2,.750 -11092120, -1575313. 24294728,
9500.000 ~10566303, -1770656. —4742220.

: G700.000 ~91335426, -2110267. —-5477192.

1ST CPP 9706.750 -9290914, -2120072. -5497322.
9900.n0N -7955674, -2348613, -591359783,
10N02.750 -7211331., -2425949. -6055160,
1N100.N0D -6496393, -2468782. 26094925,
10300.000 -5030891. -2459911, -5950826.,
10306. 750 -4982198, -24%7292, -5940728,
10500.000 -3632734. -2317987. -5512110.
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TABLF S-XVIIT-A

EVENT

2ND OPP

{CONTINUED)

TIME FROM
15T MAT
(SFCH
10602.750
10700.900
10an0.000
10006, 750
11100.000
112072.750
11300.000
11507.700
11506, 750
11700,000
11802.750
11990.900
12100.700
12106.750
12300,000
124072.750
12500.900
17700.000
12706.750
12900.1700

13002, 756
13100.000
13300.000
13306.750
13500.000
13602.750
131700.000
13900,000
13906.750
14100.000
14207 .750
14300.000
14500, 000
14506.750
14700.000
14R02.750
14900.000

15100.000

15106,750

15300,000

N5-15551(11)-7

VFHICLF POSTTION — EARTH-FIXFD COOPDINATES

{METRIC

VEHICLE POSITICN COMPONENTS

X
(METERS)
-29631702.
-2372050.
-1312014,
-1280421.,

-505828.
-204079,
6100,
197950,
198678,
59894,
-137790,
-1162956.,
-1193497.
-2186736.
-27983%6.
-3421278.
-4804422,
—-48528386,
-62664012,
-7024163,
-7733428.
-9131454,
-9176583,
-1C389960.
- 10961230,
-11445527.,
-12245019.,
-12267019.
-12882722,
-12929667.
-12781156.
—-1277C411.
-11948781.
-11538870,
-10508429,
-10463703,
-9270336.

5-122

UNITS)

Y

{METERS)

-2194113,
-20462873.
-1655409,
-1640326.
-1162878.
-877827.
-592401.
271265,
486562,
663751,
986133.
12827146,
1849849,
1867689,
2332487,
2538001.
2701806,
2934405,
2939653,
3013808,
2991943,
2931578,
2687982,
2677028,
22921713,
2035108,
1761905,
1122683,
1099572,
406582,
20704,
-1105216.
-1130237.
-1819977.
-2158210.
-2454103,

=2971567.

-2986617.

-33419489,

z
{MFTFRS)

-5179406,
-4802689.
-3859709,
-3R241354,
=-2731572.
—-2D9R350,
1475440,
-1541362.
-109419.
1165858,
1822396,
2419902,
3546156,
3581265,
44893745,
4RBR243,
5205240,
5658885,
5669345,
5930212,
5825842,
5712962.
5315249,
5297155,
4658933,
4232091,
3778664,
2719422,
2681165,
1534770,
A96516.
283844,
-97156.
-1013250.
-2169918,
=2744284,
-3253217,
-4169539,
-4197013,
4875667,

J

L



D5=-15551(1)-7

TARBLE 5-XVITI-R VEHICLF POSITICN - EARTH-FIXED COORDINATES

(ENGLISH UNITS)

EVENT TIME FROM VEHICLE POSITICN CCMPONENTS

1ST MNT X Y 7

(SFC) (FFFT) (FEFT) [FEFT)
GRR -17.250 ' 202. ' 1. ~0.
1ST MOT 0.0 202. 1. -0,
TRI 0.398 207, 1. -0.
T 10.000 563, 16 -2.
TILINIY 11.375 678. 25. -3,
AR 20.000 1820, B4, -5.
30,000 4207. 139, 75.
40,000 7992, 180. 485.
- 50,000 13450, 209, 1689,
- 60,000 27838, 228, 4285,
MACH 1 64.750 25088, 234, 62CN,
5 70.000 30367, 240, 8955,
80,000 42158, 251, 16458,
MAX 0 80,125 421321, 751, 16573,
99,000 56414, 265. 27712,
100,000 73181, 290, 433413,
110.000 92457, 3134, A6010.
1720.1700 114276, 403, 95353,
130.100 138761, 505. 133361,
134,000 149246, 553, 150785,
CFCO 134.700 149346, 558, 150735,
S 134.125° 145685, 560, 151365,
140.000 165902. 652, 1801130,
. ... 150,000 194897. 852, 2361913.
MAX F/M 156.125 223010. 1092, 296093,
TR 159.924 225552, 11164 3101774,
S . 160.000 2257%4%. 1119, 302317,
S? UI T 160,424 227147. 1132. 305342,
SIC RI 160.624 227784, 1138, 306800,
I 160.694 2728007, 1140, INT3013,
B 160.694 228007, 1140, 3073013,
SIC SFP 160. 694 228N19. 1140, 307331,
5§52 IGN 167.324 233164, 1191. 319952,
S? 907 164,324 239371, 1255. 333442,
$2 UTT 164,924 241213, 1274. 33776%.
. 170.000 255485, 1447, 374636,
180,000 = 2R5058, 1824, 448941,
B 190.000 311677, 2254, 525556,
INT J 150.624 313275. 22873, 530415.
196.124 327033, 2545, 573641,

AFT U

5-123
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TABLF 5-XVITI-B

EVENT

IGM EN
IGM 0ON

TSMC1

TB&4
S4R Ut

( CONT TNUED)

TIME FROIM
1ST MOT

(SEC)
200.000
200.524
201.7250
210.000
220.000
22?.250
230,000
24C,000
250.000
260,300
270.000
28N.,200
290.000

300.000

310,000
320.300
330.000
349,000
350,900
360.000
370.000C
380.000
390,000
400,000
410.0700
420,000
430.000
440.700
450,000
460.100
47C.000
480.000
490,000
500,000
510.000
520.000
530.000
540,000
S54R,429
549,129

D5-15551(1}V-7

VEHICLE POSITION CCMPONENTS

X

(FEET)

336387.
337630,
339344,
359222,
380140,
384611,
396204,
416353,
431605,
444957,
456406,
4K5947,
473571,
479269,
483030,

484842,

484688,
4R2552.,
478411.
472242,
464020,
453714,
441289,
426707,
409929,
3909N6,
3469588,
345920,
319839,
291278,
260162,
226660.
190780.
152337,
111283,
67558,
21060.
—28288.
-72149.
-75886.

5-124

Y

(FEET)

2740,
2768,
2805,
3299,
3920,
4074,
4637,
5443,
6345,
7349,
8459,
9680,
11016.
12470,
14048,
15753,
17589,
19661,
21673,
23929,
26331,
28886,
31601,
34483,
37537.
40772,
44192,
47807,
51627.
55646,
59878,
64305,
68926,
T3739.
18747,
83943,
89349,
94967,
99R73,
100287.

VEHICLE POSITION — FARTH-FIXED COORDINATES
' (ENGLISH UNITS)

z
(FEET)

604540,
6N0RT4T.
614584,
685968,
769911,
789151.
856427,
945577,
1037425,
1132039,
17229491,
1326859,
1433223,
1539665,
16492713,
1762135,
18783417,
1998011,
2121230,
2248115,
2378784,
2513363,
26519813,
2794784,
2941516,
3093538,
37249821,
3410950,
3577121,
3748548,
3924818.
4105497,
4290699,
4479681,
4672185,
4868307,
5068146,
5271808,
5446514,
5461146,

wy



N5=-1555111)-7

VFHICLE POSITION = FARTH-FIXED CONRDINATFS

TABLE 5-XVITI-R
: (ENGLTSH UNITS)

{CONTINUED)

EVENT  TIMF FROM VEHICLE POSITION COMPONENTS

1ST MOT X Y 7

{SEC) C{FFET) (FEET) (FEET)
§? PRI 546,229 —-746421. 100347, 5463237,
§ 549.304 -76823, 100391, 5464804 .
546.304 -T768213, 100391. 5464804,
§2 SEP 540,304 ~T6R24, 100391. 5464824,
: 550,090 -R0559. 100805, 5479380,
557,429 -93683, 102252, 5530114,
- 554,929 -107358., 103750. 5582309,
~ 556,500 T -116043, 104698, 5615137,
T 556,929 ~11R4213. 104957, 56240395,
560.000 -135632., 1068213, 5683352,
5614229 -142589, 107575, 5714084.
563.500 -155568. 108970, 5761701,
570.000 -1935137, 113011. 5898275,
580.000 -254353, 119374, A109287.
590,000 -318112. 1259213, 6321376,
50C.000 -384R29, 132662, 6534540,
£10.000 —-4545725, 129594, 6T48TT4.
£2C.000 -527218, 146720 6964072,
630.000 -602928, 154041, 7180436,
640,000 -6B1674, 161558, 7397857,
650.000 -763471. 169270, 7616324,
640,000 -848345, 177180, 7835849,
A70.000 -q36328, 185287. 8056419,
680,000 C T —-1C27413. 193594, 82749317,
S4RGCS1 685 .654 " -10802813, 198380, 84173811,
TR  6B5.864 ~10R2265. 198559, R408B489,
S48 LUT 686,164 " —-1€85100. 198814, 3415171,
TIUiET 0 6900000 -1121540. 202097, 8500531,
695.654 -1175927. 206977, 8626064,
PN INS £95.654 -1175%927. 206977. RE26064,
o 695.750 -1176855, 207060. 3428189,
700.000 -1218271. 210761, p722312.
700,750 —-1225626. 211417, R738902.
705.864 -1276154., - 2159113, RB51856.,
105,864 -1276154., 215913. 8851856,
nrRa GID 706.750 -1284972. 216695, 8871391.
LH2VTO 744,064 -16872712. 251481, $703298.
S4RLUCOH 7177 .864 ~1997457. 278385, 10303140,
ORA NAV 794.1750 -2256548. 300185, 10764891,
S 900.000 -3657367. 413834, 12889189,

5-125




N5-15551{1})-7

VEHICLF POSITION — EARTH-FIXED COCRDINATFS
{ENGLISH UNITS)

TABLF S5-XVIIT-R
{CONTINUED)

FVENT TIME FROM VEHICLE POSITION COMPONENTS

1ST MarT X Y z
(SEC) (FEFT) (FFET) (FEET)
1002.750 -5257972. 537162, 14788605,
1100.000 -6965617, 662782, 16404381,
1300.000 -10976560. 937107. 19290153,
1306.750 -11121885. 946520, 19164589,
1600.000 -15489268, 1211540. 20R10A56.
16072.750 -17G27498R, 1343462, 21288808,
1700.000 -20273%86. 1457959, 21478926,
1900,.,000 -2509C05k42, 1647615, 21061486,
19046.750 -25250788, 1652697, 21028558,
2100,000 -29696599, 1753523, 19580207,
2202.750 -319041365. 1767696, 18428205,
2300.000 -133859062. 1752826, 17111244,
2500.000 -37367977. 1628946, 13781091.
2506,.,750 -374728C1. 1622490, 13655577,
2700.000 -40046622, 1373361. a759947,
2807,750 -41054212. 119Q706. 7491101,
2900.000 -41760425, 986855, 5252822,
3100.000 -42423639, 480145, 488891,
31106, 750 -42427152. 461162, 326471,
3300.000 ~-42003491. -126191. ~4290266,
3402,750 -41371308, -467092. ~6672394,
3500.000 -40521679, -802481., -R842964,
3700.000 -3R8053182, -1511412. -12939622,.
3706.750 -37953998, -1535412. -13067407.
3900.000 -34722459. -2210100, -16374337.
4002.1750 -32729179. -2550156. -17823932,
4100,700 -30697218. —2B52651., -18975254,
4300.N00 -26180006. -3393122. —-20613228.
4306.750 -26021604., -3409060. -20650617.
4500.000 -21398021., —3788555, -21208313,
4602.750 -1891¢€452, -3922986, ~-21097628,
4700.000 -16591630. -4002109. -20733711.
4900,000 -120C2210. -400584R, -197216939,
49NA, 750 -11853877, -4002082. -19148371.
5100,000 -7859959, -3783109, -16738151.
5202.750 -5974553, -3578874. -151307C0,

- §300.000 -4372352. -3330242. -13425751.
5500.000 -1713843. ~-2657595., -9449564,
5506.750 -1640284, -2631310. -9306106.
5700.000 -17302. -1789654., -5012025.
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N5-15551(1)1-7

TARLF S5-XVIIT-R VEHICLE POSITION — EARTH-FIXED COORDINATES
’ (ENGLISH UNITS)
(CONTINUED)

EVFNT TIME FROM VEHIGCLF POSITINN CCMPONENTS
1ST MOT X Y 7
(SEC) "~ {FEET) [FEET) (FEET)
5802.750 ‘ 450569, ' ~-1279666, -26254818,
5900,000 632451, -764319. -337844.
6100,000 ) 2n2760. : 368670, 4337306,
6106.750 169524, 408108, 4492309.
£300.000 -1285255. 15501 08, 8778549,
64072.750 T =24391673, 21546091, 10896018,
65C0.000 -37576138R. 2714330, 12763506.
. 6700.000 -7091091. 37931318, 16093399,
T 67064750  =7216755. , 31827248, 16192290,
T T6900.000 -11118920. 4719189, © 18603031,
7002.750 -133913564, 5115110, 13531390,
7100.000 -15639225. 5430738, 20169147,
7300.000  =2C424969, 5875351. TI0T16665,
7306.750 -20588290, 5885191, 20716949,
7500.000 -25235460. 6013597, 70222422,
7602.750 T =27637301. 5957155, 19571048,
7700.000 = =798285939, ' 5822035, 18716161,
7900.000 -336973236., 5295324, 16278723,
7906.750 -34102745, 5271809, 16181600, ,
8100.000 '=137460908. 4447309, © 13037556 o
8202.750 '-1389138566. 3896720, 11113015,
830N,.000 -40116354, 3310985, 8159853,
8500,000 -41806271. 1937328, . 4843752,
R506.750 -41845313, 1887576, 4692984,
CR7N0.000 ~424459N07, 7393040, © 308093,
8R0?2.750 -42353538, L =441272. ~ =?033118,
8900.000 -42003234, -1242694, ~4218724. T
9100.000 -40500520, ~-2882280, © -8510239.
9106.750 -40432058, ~-2936605,  -B648395,
9300,000 -38013242. -4434425, -12353259.,
9402.750 -36391470, -5168348. -14090315.
9500,000 - 14666350, -5809237, -15558466.
97N0.000 -30628038., -6923447., -17969791.
1ST OPP at1n6, 750 -30482002. ) -6955617. -18035835,
- 9900.000 -26101292, -7705424. ~19472057.
10002,750 -236592213. -7959149, -19866010.
10100,009 -21313624, -8099680. ) -19996475.
103C0.9209 -1650554R8, - ~8070573. -19523709.
10306.7590 -16345792. -8061982, -19490579.
10500,000 -1146184109, -7604946., -18084351,
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TARLF 5-

EVFNT

2ND OPP

Xv1I71-8

[CONT INUFD)

TIME FROM

1ST M0T
(SFC)
10602.750
107C0.N00
10300,000
1nGan6.,. 750
111060,.200
11202.750
11300,700
11500.000
11506.750
11700,000
11302.750
11900,200
1210n,.700
12106, 750
12300.700
12402,750
12500.,0929
12700.7200
17706,750
129nN0,000
13002.750
13100,000
13300.700
12306,750
13500.709
13602.750
13700, 000
13900.000
13906,.750
14100.000
14202.750
14300.,900
14500.0C9
14506, 750
14700.700
14802.750
14900,7200
15100.000
15106, 750
15300.000

N5-15551(1)-7

VFHICLF POSITINON —
(ENGLITISH

VEHICLE POSITION CCMPONLNTS

X
(FEET)
-q72723431,
-7782316.
-4304574.,
42N G857,
-16646539,

2301 4.
6434473,
651812,
196503,

-452067.

~1216RRS,

-3815574,

-3Q15674.
-7174331,

~G19C960.,
-11224664,
-1576£2538,
-15921541.,
-205590665,
-23045154.
-26372140C.
- 26653837,
-201046899,
-34087795,
-359362C39.
-37561G41.,
-40173541%,
-4024A175.
— 41824057,
-4226(147.
-42421153.,
-41932927.
—~-41897A673.
-40385397.,
-39202038,
~-37857185,
—34476474.,
~-34343419,
-30414488,

5-128

Y
(FEET)
-7198535,
-671354R1,

- =5431131.

-5381647.
-3815215.
-2879993,
-1943574,

89454,
159652,
2177662,
3235345,
4208485,
6069057,
6127590,
7652517,
8326774,
8864194,
9627313,
9644537,
9887R22.
98160865,
9618037,
8518837,
RTR2902.
7520271,
6676863,
5780529,
3683342,
3607518,
1333929,
AT92R.
-1146300,
-3626937.
-3708128.
~5971054,
~7080747.
-8051518.
'~Q97492134,
-9798612.
~10964400.

FARTH-FIXED COCRNDINATES
UNTTS)

l

(FFET)
-16992801.
-15756854,
-12663088,
-12547092.
-896185%0,
-68841350,
-4R40684,
-506438,
—-358986.
3824992,
59078988,
7939311,
11634370,
11749556,
14730133,
16037544,
17077558,
185658294,
18600214,
19127994,
19048039,
18743315,
17438481,
17379118.
15285411.
13884813,
123971913,
89219881,
R796473,
50353135,
2941326,
a312481,
-218T745%4%,
-3324311.
-7119152.
-9N0355%6.
-106732813,
-13679591,
-13769727.
-15996282,

i)



N5-15551(1)-7

VIHIGLF VELDCITY = EARTH-FIXED CNDORDINATES

TARLF 5-XIX-A
. (METRIC  UNITS)

FVFNT TIMF FROM VEHICLE VELOCITY CCMPONENTS
1ST MOT X .Y z )

(SEC)H (M/SEC) (M/SEC) (M/SEC)

GRR -17.750 0.0 0.0 0.0

1ST 407 n.0 0N 0.0 0.0
£.398 0.383 0.000 0,002
10,900 23.574 1. 764 -0.154%
11.375 27.363 2.154 -0.193
20.900 544243 1.835 0.417
10,000 Q2.649 1.464 5.6%1
40.700 139.469 : 1.065 21.835
50.0C0 194,495 0.707 54,622
ST 6£0.000 266,964 N.456 107.074
MACH 1 64.750 788,500 0.389 133.571
S 70.000 323,948 0.339 181.326
80.N00 396,765 n.331 280.595
= MAX 0 AN, 125 397,209 N.332 282,029
= ' 91,000 412.876 0,553 411.156
160,000 548,962 1.023 577.993
110.000 626,021 1.711 T78.967
120,000 704,460 2.535 1015.413
130,000 788,786 3.749 1289.8R7
134.000 824,304 4,332 1412.081
CFCO 134.170N 824,304 4,332 1412.081
i 134,125 R25,410 4.350 1415.,997
s 140,000 854,480 S.714 156R.85?
- , 150,000 911.714 T.044 1854,692
MAX F/M 156,125 9664841 9,075 21572.863
sy 159.924 971.700 9,273 2180.512
160,000 972,174 9,291 2183,061
? Ut 16N.424 971.5%2 9,372 2190.585
SIC RI 160.624 970.158 9,400 2191.414
: 160,494 96G. 455 9.410 2191.506
160,494 965,455 9,410 2191.506
SIG_GEP 160,694 969.456 9,410 27191.506
S?TIGN 162.324 954,704 ) 9.62? 2192.014
§7 907 164,324 637.957 9,889 2195.843
$2 077 164,524 933,696 9.973 2198.791
smrre 170.000 9N1.183 10.720 2230.419
180,200 R40,890 12.7292 2299.6h%
_ 120.700 781.995 13.952 2371.964
190.624 778.365 14.059 2375.479
166,124 745,428 15.019 2415.621

5-129




TABLE 5-XIX-A

EVFENT

IGM EN
NN

T1GM

TSMCH

TR4
S4B

U1

{CONT TMUED)

TIMF FRAM
18T MAT

ISFCY
200.700
200,524
201.7250
210.009
220,000
272,750
230,000
240,900
260,900
260,700
270,900
280,110
200,100
16).000
110.009
120,300
330,900
340,000
350,709
360,700
370,906
IRN.NOD
390,700
400,000
410,000
420,700
430,000
440,900
450,700
460,700
470,900
480,100
491,000
50N,700
510,000
521,300
530.900
540,000
548,479
549,129

NGH=1855111)-7

VEHICLFE voLIOTTY -
(METRIC

VEHICLE VEFLNCTITY CCMPONFNTS

X
(M/SFCY

724.557
721.585
7117.474
667.076
&N3.324
596,339
551.5R3
493,786
435,979
377,538
316,929
2hl1.026
203,765
144,210
84,994
72543485
-14,R19)
~85,565
-154,995
-219.16A7
~-?82.,219
—34A,7254
~-411.7381
-477,712
-545,37R
-614,519
-£R85.7289
-757,85?
-R32,389
-909,124A
—GRHE,N32

-1056.4A0h
-1131.3%5
-1211.5640
—12Q1.444
-1374.575
-1463.320
—-1548,?39
-1624.259
-1£32,.206

5-130

Y
{M/SEC)
15.711
15.80H
15.937
17.955
2D.526
21.123
?23.162
26,001
29.022
32.194
35,5071
38,943
42.504
46,192
50,0073
53.947
58.0172
h2.219
66,5646
70,944
75.507
80.283
A5,.,263
90.436
95,811
101.387
107.173
113.180
119.426
125.908
132,024
137.859
143.827
149.580
155.4573
161,598
167.977
174.559
180.274
180.652

FARTH-FIXEN CNCRDINATES
UNTITS)

z
(M/SEC)

2444 ,351
2448257
2453,659
2519.,955
7597.491
2615.173
26764813
2758.064
7841.3156
2926 ,673
3014.353
1104.433
3197.006
3292.137
3389.948%
1491,585
31594 ,299
31709.941
3910.967
3924 .481
4041 ,.,694
4162.812
428,075
4417.T4%
4552,117
4691.526
4836.335
4986 4,946
5143,810
5306.603
5439.117
5575 ,779
5707.327
5813,324
5922.096
6N33.858
6148 .734
6266 .78
6369,1735
6371.404



N5-1%5551(11-7

TABLF 5-XIX-A VFHICLE VFLOCITY - EARTH-FIXFD CNNRDINATES
(MCTRIC  UNTTS)
(CONTINUEN)

FVENT TIME FRNM - | 7 VEHICLE VELDCTTY CCMPONENTS

1ST “NT X Y 7
(SFC) , {(M/SEC) ’ (M/SFEC) (M/SFC)
$2 RY 546,279 -1&1%1.725 ' 180,698 6371.785
: 549,304 -1631.639 o 180.733 6371.187
' 549,304 —-1631.639 180.733 A371.187
$? SEP 540,304 -1631,623 ' 130,732 6371.187
550,000 -1637.3N4% 181.047 6369,879
S4R 16N 567,429 -1657.05¢8 182.141 6364,969
S4B 90T 554,929 ~1677.777 ' 133.340 " A364,864
1G4 35 556,500 ~1691,145 184,176 6370.076
$4n UTT 5546.929 -1694.766 184,406 6371.520
540,700 ~-17720.792 186,033 6381.845
S4r 1. 561.2729 -1731.511 1R6.652 £385,.943
TSMED 563,500 -1751.684 197.798 6393 ,479
S 570,000 -18109,132 191.21N A415.C85
580, NNN -189R,415 196,758 A4483,09?2
59N,9290 -1988.367 202.490 548 851
AN, NND -2078.,225 208.327 £513.5838
A170.000 —-72169.,9123 214,230 6546, 084
620,700 -72261.555 220.167 6578.438
A0, ONND -2353,R313 2264131 66104820
64N, ON0 ~2446,5819 232,102 6642 .984
650,000 -2539,840 : 238,077 66T5,002
E6N,N00 -2634,410 244,006 6707.016
470,700 -2729,052 260,151 £738.921
L ARG .AND -2R23,421 256,240 6777,978
S4NGES ] £85,654 —PATH, A6 ?259.6R9 6789.180 )
TR& £R6,B64 -2878.595 759.813 6789 ,790
SaR LUT ARE.164 —2R80,924 259,057 6789,.862
AQ0,N00 -2910.260 261,754 6T76.436
) 695.654 -72953,333 264.387 £757.761
P INS 695.654 -265%,333 264.387 67157.761
. £95,750 ~2G854,1047 264,437 6757441
700,000 -7?GQRA,3IBR 266,403 6T43.132
T0C.750C -2992,051 266,750 6740.650
TIN5 . 864 -3030,R08 269,110 6723.255
705.864 -3031.803 249,110 6£723.255
OrRR GIP 706,750 -2037,511 2A9.517 6720,219
LH2VTD T44 . 64 -3322,4993 _ 286,732 6583 ,305
S4RLUCO 777.364 -3528,889 298.946 6475.014
_ORAB NAV 794.750 -2687.355 : 30R,2172 6385,793
90N.,000 —4416,590 348,915 5903.567
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nS=-15551(1)-7

TABLF 65-XTIX-A VFHICLTD VFIOQCTTY - FARTH=FIXED CONRDINATES
[METRIC  UMITS)
{CONTINYED)

EVFNT TIME FRNM VEHICLE VFLOCTTY CCMPONENTS

1ST MnT X Y z
{SFC) {(#/50C) {M/SEC) IM/SEC)
13r72.750 -5C459.729 391.475 5352.793
1179.700 —5624,4P1 404,633 4765.369
136n,n0n —654G,372¢9 425,042 3386,179
1376, 750 -6575.1Nn7 425,036 3336.7722
1610,000 -7144,317 404,231 1835.707
1A072.759 -7311.134 376,460 997.936
1707.0090 -7376,099 339,479 182.627
13007,90D -7241.,519 231.667 -1459.407
1706.750 =T723N, 404 ?227.319 -1514.311
2100,000 -6733,384 15,281 -3036,09%
P202.750 -€345,3585 -2,430 -31793, 349
2300,000 -H5H895,2n2 -91.662 -4457.,9207
2570,000 -4754,355 -28R,12?2 -55649,843
25N4K,75N0 -4711,23] =794 .,749 -5685,.,369
2703.0N0 -33756,3%3% -430,719 6554 ,257
28072.759 -2595,.957 ~-592, %P3 -4391.,324
2900.1000 -182A,483 —6BR4.626 -7124.949
317°0.200 -186,A~3) —-854,5430 -7333,837
21056,.759 -13C.4A53 —-859,722 —7334,408
1327,000 1461,A99 -385.95% -7171.334
3402.750 2284, 747 -1034,148 -6945,7729
3500,N0ND 30%5.721 -1265.842 -6646.673
3700,000 44HK,486 -17834,021 -5787.,371
37054750 4500,8973 -10R3.468 -5753.011
35nN.N00 5652.744 -11033,850 -45637.768
4002 .750 6159,93% -980,527 -3952.991%
4100.,0N0 6564, 4923 -912.917? -3256.858
4307,000 T145.976 —-723.431 -1715.279
4306,.750 7159.4456 -715,917 -1661.362
4500.000 73683, 150 =472.410 -91.704
4702, 750 7338.279 -3232,09¢% T4T.417
4700,000 7220.197 -171.%47 1531.25%
4900 ,7%00 £T709.575 164.22° inT71.392
4906, 7590 6658964339 175,943 3122.989
5100.700 586n2.941 515,633 4451.163
5207,1759 5310.517 695,599 5NT4.774
5300.000N 4722.755 862.C79 5601.6773
55010,209 33464465 1131.91N0 6466,061
5876.750 22960084 1191.986 6489 ,4A99
5700.900 1802.943 1453,9013 M02.191
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Na=15551{1)1-7

TARLE 5-XTX-A VEHTCLE VFLUCTTY - EARTH=FIXFN COCRDINATES
(METPIC  UNITS)

{CANT TNUED)

VIHICLE VELUCTITY CCMPONFNTS

FVENT TIMF FROM
18T #NT X Y Z
(SFr) (v/SFC) (M/SEC) (M/SEC)

5802.750 969,794 1568.627 714,989
590N .,NN0 159.172 1658.618 7184.551
£170,900 -1473,481 1779.6156 7005.347
£106.750 -1524,101 1782.081 6993,061
6300,000 -3043.116 1804.,650 64T4.793
A4TD,T50 -3795.,306 1777.655 6071.971
6500.000 —446]1,231 1726.611 56729.611
6£700.000 -5656,577 1544.246 4486,T26
B T0E.T5D ~5602 280 1536.313 4444 ,223
£300,NN0 -6562,777 T12672,55% 2131,.16%
7002,750 ~-6Q11,437 1082,65% 2370.7565
7100,000 -7151.7221 R92,937? 1623.138
7200.000 -7374,27¢8 452,754 39,739
7306, 750 -71375.345 436,399 -14.069
7500,900 -7226.287 -36.,9RQ -1539,591
7607.750 ~-7007.624 - —2GR. 644 -2321,271
7700,000 ~6714.5R9 -548,377 -3031.P44
7900,700 ~5R65 046 -1053.521° -43~4.920
7906.750 -5830, 6547 -1070.109 —4406,301
8110 .100 -4720,637 -1522.819 -5471.465
202,750 -40346,159 -1740.586 -5933,672
. £INN.ACQ -2339,136 -1627.69? -62G67 183
8500,000 -17507.097 -2242.189 -6807.472
RE0E, T8N ~-1735,798 -2250,955 -£313,560
A1AA, 300 ~151.333 -2444,583 -6963,960
8302.750 698, 734 -2499,467 -69192.,706
f0NN,00N 1494,921 -2518,765 -6775.9617
91NN, N0n 3066,NR2 =-2455,375 -625%.147
9106.750 3116.849 - =2450.79? -6226.799
a3nn,. d00 L4223, 244 -2252.596 -5415,059
04n2,750 5127.804 ~-2095,898 -4379.514
959", 210 5675.146 -1916.553 -41314.5%4
<= 91AN, 000 6581, 807 -1461,249 -3305.739
15T OPP nTNA, 750 66064 346 -1444,035 -2958,701
: Q9 0N, 000 7157.631 -908,026 -1555,615
10002.750 7314,70° -594,532 -779.529
10100,N000 7373.778 -P2R4,545 -37.8838
10300, 000 7216.624 376,643 1471.955
10306,750 7203.704 199,199 1522.929
10500,900 6722.211 1039,.861 2896 .,0kA
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TABLF &-=-XTX-A

EVENT

2ND OPP

(CNANT TNUEDN)

TIME FROM

IST MOT

{SFEC)

106072.750
12700.000
1nann,nan
10906, 750
11167.000
11202,.750
11300.000
11500,000
11506,753
11720,700
11302.750
11900.7900
12100,n00
1210A,750
12300.900
1274072.750
12500,.000
127700.000
12706.750
1290Nn,.N00
13302.75N0
12311717,000
13300,200
13306.,750
13500.N00
13602.760
13700.000
139C0.,.300
130906,750
1417°0.000
14202,1750
14300.000
14500.000
14504, 750
14730,1700
14802.759
14900,.000
15100.1000
15106.750
15300.000

NH5—15551(1})-7

VEHICLE VFLOCITY -
(METRIC

VEHTCLFE VFLNCITY COMPONENTS

X
{M/SFC)
63045 ,R84
5852.7056
47C4,.948
46641.804
3323,225
2543 ,4K97
1774,445

135,820
76,7211
-151"7.7G4%
-23312, 9341
-3(C82,.824
—-4571. 745
-4545, 349
-56/G3,507
-6199,19?2
-6596,7513
-7172,7248
—-7184,407
-7384,7583
—734R,3R"%
~-T72723%,.4R1
-6697.777
~66T3.RAT
~-5834,239
-5272,.,994
—46T76£.926
—-3284,336G
-32134,0136%
-1726,791
-837.838
—R2,RRK?
1564.5563
1616,223
3132.748
3880,573
4541,016
571¢.A77
5754.701
6608, 785

5-134

Y
{M/SEC)
1369,367?
1668.2672

- 2225.870

2243.,0R2
2679.,561
2862.825
3001.0R9
1168.462
3171.232
3147.649
3099,773
2993.47)
2650.253
2635.859
2151.940
1842.711
1521.628
790,535
164,532
—3.“3Q?
—472.434
-218.505
-1609.79K
-1635.5545
-2333,3R6
-2665.172
-2947.976
-3417.38%8
-3430.332
-3712.624
-3789,633
-3813.585%
-3710.373
-3703.308%8
-3404.077
-3171.316
-2906.,983
~2242.155
=-2217.153
-144?2.360

FARTH-FIXFD CNNPNDINATFS
UNITS)

FA
{M/SEC)
3572.386
4167.025
5222.229
5253.445
60114265
A300.532
£477,.249
658,423
6458,082
K489 ,076
62764353
5999.767
5216.815
£185.7173
4181.027
3567.507
2945 ,657
1573.660
1525.780

134.388
-60T. 716

-1379,079
-2658.682
-2702.406
~3874.,995
-4425.077
-4890.464
-5657,.145
-567%,225
-6139,846
-6269,998
-A317.6739
-6184.,703
—6174.864
-5750,472
-5417.538
-5039.,065
-4087.976
-4052.745
-2946.,077



D5=15651101)=7

TARLF 5-XIX-8 VEHIGLE VELOCITY - EARTH-FIXED COOPDINATES
: (ENGLISH UNITS)

FVENT TIMF FROM VEHICLE VELOCTITY COMPONENTS

1ST MOT X Y 7
{SFEC) (FT/SEC) (FT/SFC) (FT/SEC)
GRR -17.250 0.0 0.0 0.0
1ST M0T 0.0 0.0 0.0 a.0
T8I o 0.398 1.256 0.002 9.008
S~ 10.000 77.341 5,787 -0.519
TILINIT 11.375 89,774 7.068 -0.632
SRR 20.000 177.964 6,020 1.367
30,000 303,965 4,R03 18.473
40.000 457.575 3,495 71.637
50,000 638.110 2.320 179.207
60.000 841,059 1.405 351.292
64,750 946,521 1.276 457,909
70,000 1062.820 1.112 594,900
80,000 1300.083 1.085 920 .589
MAX QO 80,125 1303.179 1.089 925.761
o 90,000 1551.430 1.813 1348,.,937
100.000 1801.056 3,357 1896.3923
"110.000 2053,874 5.615 2555.667
120.000 '2311.878 8.318 3331,407
ey 130.000 2587.880 12.300° 4231.912
P 134,000 2704.409 14,217 4632 ,811
CECO 134,000 2704.409 14,212 4632,811
o 134,125 2708.039 14.271 4645, 660
140.000 2809,974 17.106 5147.151
150.000 2991.187 23.109 6084 . 946
159.125 3172.050 29,775 71063,199
- 159.924 3187.993 30,422 7153.912
© 160.000 3189.384 30, 483 7162,273
160.424 3187, 441 30,747 7186.959
160.624 3182.604 30.841 7187.679
160,694 3180.627 30,872 7189 .982
160.694 3180.627 30,872 7189.982
SIC SEP 160.694 3180.626 30.873 7129.981
S2 IGN 162.324 3132,231 31.568 7191.649
§2 907 164,324 3C77.285 32.445 7204.210
UTT 164.924 3063,30R 32,7109 7213.881
170.000 2956.6356 35,170 7317 .643
180,000 2758.827 40.330 7544 .829
190.000 2565,599 45,776 7778.752
190. 624 2553.690 46,125 7793.566
196.124 2449,568 49,274 7925,265
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TABLF 5-XIX-B

EVENT

IGM FN
IGM ON

TSMCI

TR4
S4B UI

{ CONT INUED)

TIME FROM
1ST MOTY

{SFC)
200.000
200.524
201.250
210.000
220,000
227.750
230,000
240,000
250.1000
260.000
270,200
2R0.000
290.000
3100.000
310.000
320.000
33C.000
340,000
350,000
360,000
370.000
380,000
390,000
400.000
410,000
420.000
430,000
440,000
450,000
460.000
470,000
480.000
490,000
500.000
510,000
520.000
530.000
540,000
54R.429
549.129

D5—-15551(11)-7

(ENGLISH UNITS)

VEHTCLE VELOCITY COMPONENTS

X

(FT/SEC)
2377.155
2367.405
2353,9138
2188.578
1999,093
1956, 4462
1809.654
1620.033
1430.215
1247.118
1049,636
B58.353
666,237
473.129
278.853
83,167
-114.207
-313.535
-515.077
-719.052
-925,915
-1136.012
-1349,675
-1567.298
-1789.298
-2016,138
-224R.,323
-2486,3G91
-2730.931
-2982.698
-3235,013
-3466,556
-3975.196
-4237.028
-4509.761
-5328,905
-534R.,443

5-136

Y
(FT/SEC)

51l.544
51.855
52.285
58,907
67.343
69.301
75.991
85,305
95.216
105.624
116.487
127,765
139.450
151.550
164,051
176.975
190.328
204,130
218.391
232.755
247.709
263,395
279.735
296,706
314.340
332.636
351.616
371.326
391.818
413.084
433.148
452.295
471,873
490,749
510.016
530.176
551.093
572.700
591.451
592.691

VEHICLF VELOCITY — EARTH-FIXED CONRDINATFS

7

(FT/SEC)

8019,.,524
R032.327
RO50.064
B267.574%
8521.919
8579.963
8782.194
IN48.768
9321.903
9601.945
98R9.610
10185.165
10488.265
10800,975
11121.877
11452.052
11791.995
12142.194
12503.172
12R75.594
13260,152
13657,521
14068.486
14493,911
14934.766
15392.145
15867 ,244
16361.371
16876.017
17410.116
17B44.871
12293.239
18724.826
19072.586
19429.449
19796.122
20173.012
20560.624
20895.785
20903.557

A

S



NG=15551(1)-7

VEHICLE VELACITY — FARTH-FIXFD COORDINATES
(ENGLISH UNITS)

TARLE 5-XIX-R

{CONT INUED)

EVENT TIMF FROM VEHICLF VELOCITY CCMPONENTS

5-137

C1ST MOT ) ' X Y 7
i ' {SFC) ~ (FT/SEC) T (FT/SEC) {(FT/SEC)

$?2 RI 549,729 -5351.131 592.843 20903,165

549,304 -5353,145 592.957 20902 ,R43

549,304 -5353,145 592,957 20902 ,843

S$2 SFP 549,304 T -5353,144 592.957 20902,843

550.000 -5371,732 593,987 20898 ,295

S48 [GN 552.429 -5436,541 597,576 20B882.445

S4h anT 554,929 ~-5804.518 601.510 20832.190

I6M 35 566,500 -5548,377 604,253 20899,200

S48 UTT 556.929 | =5560,266 605,708 20903,937

I 560,000 ~5€45,63¢ A10.345 20937.811

S4h UCJ 561.229 -5680.809 612.374 20951,258

TSMC2 563,500 ~57456,994 616,136 20975.932

B 570.700 . 25G935,472 £27.330 21046 .863

58N,000 ~6228.462 645,530 21155.153

500,000 - —-6523,516 664,332 21262.636

600,000 C T -6820.291 683,489 21370.0139

61C.000 T =T119.136 702.853 21476,654

620,000 ~ =7419.799 722.332 ?21582.965

630.000 T =1722.549 741.900 21689,043

640,000 . =8026.867 761.48R8 21794,568

650,000 " -A332.1808 781.092 21899,999

660,700 T T-R643,078 800,317 S 22004 64T

670.000 ~-R953.582 820,707 22109.329

, 680.000 7 -9263,192 " 840.682 22214.495

S4RAGCS] 685,654 © -9437,8A0 851,999 22274.211

TRG 685,864 ~9444,21D 852,406 22275.919

S48 LUI 686.164 ~9451,854 852.876 22213.,169

' 690,200 -9548,099 858,774 22232 .564

695.654 -9689,.414 B6T.413 22171.131

PO INS £95.654 -9689.414 R6T.413 22171.131

' 695.750 -9691,806 B6T.559 22170.082

700,000 -9797,764 874,025 22123.302

700.750 -98156,439 B75.162 22114.994

705.864 -9943,596 882.9C6 22057.923

. 705.864 -99413,596A 8R2.906 22057.923

nRR 51D 706.750 -G865,588 884,247 22047.963

LK2VTO 744,864 -10802.208 940,727 21598.770

S4RLUCAH 772.864 -11577.721 980.794 21243,483

NRR NAV 794.750 © =12097.62C 1011.194 20950.763
T 900.000 -14490,124 1144.735 19368.658




D5-15551(T11}-7

TARLE 5-XIX-B VFHICLE VFLOCITY = FARTH-FIXED COCPDINATES : “D
{ENGLISH UNITS)
(CONTINUED)

EVENT TIME FROM VEHICLE VELDCITY COMPONENTS

1ST MOT X Y 7
(SEC) (FT/SEC) [FT/SEC) (FT/SEC)
1N02.750 -16630.674 1251, 563 17561 .655
1100.200 -18453,027 1327.536 15634,414
1300.900 -21487.300 1394.495 11109.512
1306,750 -21571.545 1394,476 10945.611
1500.000 -234136,360 1326.218 £022.662
1602.750 —239846,667 1235,.203 3274.,070
1700.000 -24209, 644 1113,810 631.979
1900,000 -23758,263 760,061 -4738,063
1906.750 -23721.804 745.798 ~4968,212
2100.000 -272107.555 279.793 -9960,934
2202,750 -?0818,093 -8.001 -12435,498
2300.000 -19341,215 -300,72R -14622.725
2500,100 -15599,917 -945,281 -18536,2130
2506.750 -15458,764 -967.65% -18652.784
2700.000 -11073,829 -1699,970 -21503,459
2802.750 -8516.920 -1943,532 -22609,338
2900,200 -5962,399 -2246,149 -23375,815
3100.000 -612.302 -2803,.741 -24061.144
3106,750 —428,699 -2820,610 -24063,018 ;}
3300,000 4795.601 -3234,769 -23528,00) =
1402.750 7495,889 -3392,874% -22787.76"
3500,.000 9959, 716 -3496,R57 -21806.688
3700.000 14621,018 - =3556,500 -18987.437
3706, 750 14766.708 ~3554,686 -18874.708
3900,000 18545, 74R -3391, 895 -15215,775
4007.750 20209, 764 -3216.956 ~12969.154
4100,000 21537.019 -2995,120 -10685.229
4300.000 23444,804 -2373.486 -5627.555
4306,750 23488,997 -2348,810 -5450.663
4500,000 24173.719 -1549,901 -300,.8566
4602,750 24075.719 -1060.,025 2452.138
4700.000 23688,016 -562.164 5023.813
4900,300 22013.383 538,800 1N176.745
4906, 750 21936,971 577.241 10239, 466
5100.000 19235.372 1691.710 14603,552
§202.750 17422.956 2282.149 16649,.521
5300,000 15494, 604 2828.345 18378.192
5500,000 10979.215 "3877,.658 21214.112
506,750 10815,891 3910, 714 21291.664
5700.000 5915.,167 4770,039 22973.069

5-138
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nN5-15551(11-7

VFHICLE VELNCITY — EARTH-FIXED COOPDINATLS

TARLF 5-XTIX-R
. [ENGLTSH UNITS)

{CONTINUED)

EVENT TIME FROM VEHICLFE VELOCTTY COMPONFENTS
15T MOT X Y 7
(SFC) {(FT/SFC) (FT/SECH (FT/SEC)
5202,750 2181.739 51464335 23428.413
5900.000 555,019 5441.667 23571.363
6100.000 . -4834.,755 5838.635 22983,472
S 6106,750 T =5N013.454 584A.,721 22943.115
- 6300.900 " ~9683.,977 5920.7648 217472.761
6402.750 ~-17451,791 5832,200 19927.725
A500.000 ~1463£,605 5664, 136 18440 ,324
6700,000 -18558,324 50664425 14720,231
6£706.750 —“18675.464 5040,394 14589 ,804
£900,000 -2155C.,875 4142,250 10272 .854
- 7332.750 -22675.319 3552,014 7778.100
7100.909 -734672.717 2929,234 ©325,421
73n0,000 -24191,225 1483, 777 130.377
_ 7306.750 —=24107.324 T 1431.757 -46.159
7500.,000 =23708,295 T =121.N26 ~-5047.872
76402,750 =72a6n. P91 ~979,807 -7615.,770
7700.7900 =77629.490 TT=1799.136 -9944h ,994
7901,000 21672472.277 ~3456.432° -14320.602
7906.750 <19130. 191 -3510.856 -14456,368
2100.007 —154B87.655 -4996.125 S -17951.001
8§2N2.750 T =12242. 044 -571C.584 -10467,263
RINN,.NND -10855,17¢ -6374,447 -20660.050
500,000 - =5873.023 -7356.267 -22317.658
R506. 750 T -5/Q4,875 -7385,022 -221354,199
2700.0900 2496,514 -8020,285 -22347,638
8802,750 T 7292.442 -8200.357 §=22K72.921
RGNN, D00 4904,598 -R263.665 22230 ,854
9100.709 10059.3256 -8055,692 -20605.733
9106.750 10225.882 - —8040.655 C =204729,132
9300.009 14708.807 -7390,408 -17765,912
9402.,750 16821,505 -6876,305 -16008,9975
9501, 000 18619.247 -6287.205 -14155.459
e ... Q700,000 215773, 856 -4794,1726 -9841,359
1ST OPP 9706, 750 21676.905 —4737,649 -9727.025
L 990n,000 23483,047 -2979.0883 -510%,724
) 10002.750 23908,385 -1950,565 -2557.509
10100.000 24192.186 -933,549 -124.321
10300.000 236RA. 431 1735.7CS 4R25,295
1030¢6.750 23648%,307 1309.709 4089,926
1050C.000 1411.617 a501.53)

21992,1672




ABLE S5—XTX-R

VENT

~\ND OPP

(CONTINUED)

TIMF FROM

1ST MOT
{SFC)
10602.750
10700.000
10900.000
10906. 750
11100.000
11202.750
11300.000
11500.000
11506.750
117CC.000
11802.750
11900.000
12100.000
17106.750
12300,000
12402. 750
12500.,000
12700.000
127064750
12900.000
13002.750
13100.000
13300.000
13306. 1750
13500.000
13602.750
13700.000
13900.000
13906.750
14100.000
14202.750
14300.000
14500.000
14506.750
14700.000
14802, 750
14900.000
15100.000
15106.750
15300.000

p5-15551(11-7

{ENGLISH UNITS)

VEHICLE VELOCITY COMPONENTS

X
AFT/SEC)
20685.315
19195.731
15436,181
15294.632
10502.971
8345,447
5821.569
445,603
262.174
—-4954,673
~7653,.742
-10114.257
-14767.209
-18679,762

-20335,276

-21652.734
-23534,280
-23577.435
-24228.192
-24108.874
-23699.084
-21974.103
-21895.897
-19141.205
-17299.848
-15344.247
~10775.392
-10610.365
-5665.333
-2912.853
-271.824
5133.049
5312.413
10276.403
12731.540
14898.346
18765.345
18880,252
21682.365

5-140

Y
(FT/SEC)
4492.659
5473.299
7302.724
7359.094
8791.311
9392.471
9846 ,09?
10395.21¢8
10404,304
10392.540
10169.858
9821.097
8695.057
8647,831
70604169
6045.967
4992,218
2593,618
2508.312
-11.783
-1385,938
-2685.383
~5281.489
~5366,028
-7655.465
-8744.001
-9671.836
-11211.903
-11254.369
-12180.523
-12433.179
-12511.761
-12173.139
-12149.962
-11168.230
-10404.580
-9537.347
~7356.152
-7274.125
-4732.153

VEHICLE VELOCITY — FARTH-FIXED COORDINATES

4
(FT/SEC)
11720.,425
13671.341
17133.299
17235.716
19721.999
20671.035
21316.433
21845,219
21844,101
21289.620
20591.725
19684,275
17115.536
17013,493
13717.281
11704.420
9664 ,228
5162.927
5005.839

440,904
-1993.819
-4265.350
-8722.709
-8866.163

-12713.237

-14517.969

-16044,830

-18560,187

~18629.347

-20143,.853

~20570.860

-20727.163

-20291.029

-20258.741

-18866,379

-17774.074

-16532.366

-13411.994

-13294,767
-9665.608

Wi
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D5-15551(1})-7

3,157796D

TABLE S5-XX-A THRUST, MASS, AND INERTIAL ACCELERATION
. - {MFTRIC UNITS) '
FIRST OPPORTUNITY
EVENT TIME FROM ' TTTTNERTTAL
15T MOT THRUST MASS ACCELERATION
7 (SEC) {NEWTONS) {KG) (M/(SEC)ISQ)
1ST nep 9706.750 4,.830139D 01 1.351850D C5 9.2419
7 9710.000 4.8281770 01 1.351847D 05 9.2418
9810.000  &4.767808D N1~ 1.351769D 05 9.2407
FM NAV 9907.625  4.7C8873D Ol 1.351694D 05 9.2394
' 9910.000  4,707439D O ~ 1.351692D 05 9.2394
9912.000 4.706232D0 01 1.351690D 05 9.2393
TB6 9912.000 4.7062320 01 1.351690D0 05  9,2393
02H21 9954,000 1.1996420 0?2 1.351659D 05  9.2387
LH2VTCO 9954,200 1.200355D 02 1.351658D 05 9.2387
E B 10010.000  9,.344143D 01 1.3516530 05  9.2379
10110.000  1.2966640 02 1.351640D 05  9.2364
10210.000  1.5332120 02 1.351623D 05 9.2347
: 10310.000  1.5332120 02 1.3516050 ©5 9,2331
S48 LUT 10408.300  1.545364D 02 1.351587D 05~ 9.2315
~D2H2CN ¢ 306~ 5,227510D 02 1.351586D 05 9.2315
A T €.227510n 02 1.351582D 05 9.2315
6.277510D 02 1.3514120 05 9.2304
10481.000  6.,2275100 02 1.351410D 05 9.2304
10481.000  6.227510D 02 1.351410D 05 9.2304
I10487.000  6.227510D0 02 1.351408D 05 9.2303
LTl 10482.000 6.227510D 02 1.351408D 05 9.2303
© S4BLUCO  10485.000 3.713384D 03 1.3513720 05 9,2302
N 16490.000  2,0719810 03  1.351313D 05 9.2299
"10490.000  2.071981D 03 1.351313D 05 9.229¢9
10492.500 ~ 7.802439D 05 1.349201D 05 10.8194
10496.500 T.966344D0 05 “1.341651D 05  10.8896
10500.900 7.9711720 05  1.335037D 05 11.0944
TSMC3  10506.500 7.978473D 05 1.3227440 05 11.3583
10510.000 7.982909N 05 1.316126D 05 11.35832
10520.000 7.9623C50 05 1.297241D G5 11.4092
'10530.000 7.9624110 05 1.278363D 05 11.4532
10540.000 7.961303D 05 1.259486D D5 11.4917
10550.000 7.9596610 05 1.240613D 05 11.5278 .
10560.000 7.958749N 05 1.221744D 05 11.5629
10570.900 7.957644D 05 1.202877D 05 11.5973
10580.000 7.956465D 05 1.184013D 05 11.6318
10590,000 7.955531D 05 1.165151D 05 11.6663
MRS 10592 .500 7.955346D 05 1.160436D 05 11.6753
P - 10600.000 9.160774D 05 1.144103D 05 12.3813
10610.000 05 1.122310D0 05 12.4211




TABLE 5-XX-A THRUST, MASS. AND INERTIAL ACCELERATION
[{METRIC UNITS)
{ CONTINUED) FIRST OPPORTUNITY
EVENT  TIME FROM INERTIAL
o 15T MOT THRUST MASS ACCELERATION
{SEC) (NEWTONS) (KG) (M/(SEC)SO)
10620.000 9.155204D 05 1.100524D 05 12.4964
10630.000 9.153009D 05 1.078745D 05 12.5692
10640.000 9,185440D 05 1.056915D 05 12,6593
10650.000 9.164768D 05 1.035075D 05 12.7166
10660.000 9.164715D 05 1.0132568D 05 12.7947
10670.000 9.1631260 05 9.914631D 04 12.8758
10680.000 9.1616090 05 9.696622D 04 12.9625
10690.000 9.159994D 05 9.478651D 04 13.0558
10700.000 9.158443D 05 9,260722D 04 13.1567
10710.000 9.15687CN 05 9.042831D 04 13.2670
10720.000 9.155320D0 05 B.R249770 04 13.3858
10730.000 9.153715D 05 8.607165D 04 13.5186
10740.000 9,15174CN 05 8.389396D 04 13,6635
- 10750.000 9.1494R9D 05 8.171651D 04 13.8238
10760.000 9.181568D 05 7.9533740 04 14.0357
1077€.000 9.1518580 06 7.735012D 04 14.2990
10780.000 9.1511430 05 7.517071D 04 14.4371
10790.000 9.14R765D 05 7.295149D0 04 14.6905
10800.000 9,145758D 05 7.0812900 04 14.9790
10810.000  9.140880D 05 6.863516D 04 15.5366
10820.000 9.1219970 05 6.645903D 04 15.7264
1083¢.000 9.1216220 05 6.428523D 04 15.9585
S4RGCS? 10833,049 9.117022N 05 6.362272D 04 16.0298
TR7 108313.259 2.060445D 05 6.357163D 04 9.1303
10840.000 1.9521380 02 £.353933D 04 3.8694
10843.049 1.927922D 02 6.353009D 04 8.8583
TULI 10843,049 1.9279220 92 6.353009D N4 8.8583
10843.375 1.9253350 02 6.3529100 04 8.8571
10853.259 1.846838D 02 6.349952D 04 8.8199
' 10R513,256 1.846838D 02 6.3499520 04 8.8199
ORR GID 10853.375 1.8459180 02 6.349918D 04 8.8195
ORB NAV 10854.375 1.8379770 02 6.349622D 04 A.8156
10940.000 1.4145740 C1 6.326007D 04 8.4208
11040.000 1.786965D0 91 6.310764D 04 7.8379
11140.000 1.1593570 01 £.302875D 04 7.1871
11240.000 1.031749D0 01 6.295309D 04 6.5234
11340,000 9.041403D 00 6.288067D 0& 5.R847
 11440.000 7.765315D 00 6.281148D 04 5.2937
T 11540.000 6.4892350 00 6.274552D 04 4.7588
1164C.000 5.,213151D N 6.268279D 04 4.,2833

D65—15651(1)-7
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n5-15551(1)-7

TABLF 5-XX-A THRUST, MASS, AND INFRTIAL ACCFLERATICN
{METRIC UNITS)
(CONTINUED) FIRST OPPORTUNITY
FVENT  TIME FROM ' " INERTIAL
CUUETTT ST MOT THRUST MASS ACCELERATION
(SFCY  {NFWTONS) (KG) {M/{SEC)SQ)

T&D MAN 11734.375  6.1636370-33  6.262698D 04  3.8863 T
11740.000 ~6.1636370-39 ~ 6.262698D 04 3.8641 B
11833.049  6.163637D-39 6.262698D 04 3.5204
11840,000  6.1636370-39 6.262698D 04 3.4964
11940.000  6.143637D-39  6.26269RD 04 3,1743
12040.000  6.163637N-39  6.262698D 04 1 2.8922
12140.000  6.163637D-39 6.25h2698D 04 2.6448

- . 12240.000 _ 6.16346370-39 6.262698D 04 2.4271

T 12333.256 T 6.1636370-39  3.259961D N4 2.2473

"17340,000 = 6.1€3637D-39 3.259961D 04 2.2351

i .7 12440.000  6.163637D-39 3.259961D 04 2.0652

S..12540,000 = 6.1636370-39 3,259961D 04 [.9142
172640.000  6.,163637D-39 3.259961D0 G4 {.7797

12740.000  6.163637N-36 3.259961D 04  1.6593

17840.000 6.1636370-39 3.259961D 04 1.5513

12900.000 6.1636370-39 3.7259961D 04 S 1.4917

5-143
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D5-15551(1)=-7

TABLF 5-XX-8 THRUST, MASS, AND INERTIAL ACCELFERATICN
{ENGLISH UNITS)

FIRST OPPORTUNITY

EVENT TIME FROM INERTIAL
1ST MOT THRUST MASS ACCELERATION
(SEC) ( POUNDS) (POUNDS) (FT/SEC/SEC)
1ST OPP 9706.750 1.0858530 01 2.980319D 05 30.3211
9710.000 1.085417D 01 2.980313D 05 30.3210
98110.000 1.071846D 01 2.980141D 05 30,3172
FM NAV 9907. 625 1.CS5R5970 01 2.979975D 05 20,3130
9910.000 1.0582740 01 2.979971D 05 30,3129
9912.000 1.0580030 01 2.979967D 05 30,3128
TR6 9912.000 1.058003n0 01 2.979667D 05 30,3128
02H?1 9954,000 2.6963030 01 2.979897D 0% 30.3108
LH2VTCO 9954.,200 2.6G6R505D 01 ?2.979897D 05 30.3108
10010.000 2.1006470 01 2.9798850 05 30.3081
10110.000 2.9150170 01 2.979856D 05 30.3030
10210.000 3.4467196D 01 2.9798180D 05 20,2977
_ 10310.N000 3.4467990 01 2.3797780 05 30.2923
S4B LUTI 1040R.300 3,4741160 01 2.979739D 05 30.2871
DPH2CO 1040R8.R00 1.4C0000Nn 02 2.979736D 05 30.2879)
10410.000 1.4C0000D 02 2.979729D 05 30.2870
10480.000 1.4C0000D 02 2.979354D 05 30.2834
10481.000 1.4C0000D 02 2.979349D 05 30,2833
10481.000 1.4C00000 02 2.979349Nn 05 30,2833
10482.000 1.4C0C00D 02 2.979344D 05 30.2832
LT1 10482.00C 1.4C0000D 02 2.979344D 05 30,2837
S4RLUCO 10485.000 8.348C138n 02 2.,979266D 05 30.2828
10490.000 4, 6579980 02 2.979135D 05 30.2818
S4R RET 10490.000 4,657964n 07 2.979135D 05 30.2818
S48 90T 10492.500 1.75405°D 05 2.974479D 05 215.4968
IGM 0ON 10496.500 1.7909060 05 2.957833D 0% 35,7270
10500.000 1.761991D 05 2.943252D 05 36.4001
TSMC3 1n506.500 1.763632D 05 2.9161520 05 37.2649
10510.000 1.764623N0 05 2.901562D 05 37.2646
10520.000 1. 7899970 (5 2.859928D 05 37.4316
10530,000 1.7900210 05 2.818308D 05 37.5762
10540,000 1.7897772D 05 2.776692D 05 37.7023
10550.000 1.78947CH 05 2.735Nn84D 05 37.8227
10560.000 1.76891980 05 2.693484D 05 37.9361
10570.000 1.788950D0 05 2.651889D 05 3R, 0489
106580.000 1.78R8685D 05 2.610301D 05 38,1620
10590.000 1.78R8474D 05 2.568719D 05 38.2754
MRS 105492.500 1.788433D 05 ?.558324D 05 38,3049
10600.000 2.0594240 05 2.522315D C5 40,6210
10610.000 2.058754N0 05 2.474270D 05 40,7515
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Ns5-15551{(11-7

!
I
b

TABLE 5-XX-1 THRUST, MASS, AND INERTIAL ACCELFRATION
(ENGLISH UNITS)

{ CONTINUED) FIRST OPPORTUNITY

5-145

EVENT  TIME FROM INERTIAL
1ST MOT THRUSTY MASS ACCELERATION
{SFC)- ~ {POUNDS) (POUNDS) (FT/SEC/SEC)
10620.000  2.058172D 05 2.426241D 05 40,9987
10630.000 576780 05 - 2.378225D 05 41,2375
10640.000 =~ 2.064969D 05 2.330099D 05 41.5332
10650.000  2.0¢ 22D 05 2.281949D 05 41.7211
10660.000 1 0f T 2.233873D 05 41,9774
10670.000 2.185802D 05 42,2433
10680.000 2.137739D 05 42.5278
©.10690.000 2.0 , 2.089685D 05 42,8338
10700.000 2.0585900D 2.041640D 05 43,1651
10710.9000 2.0568546D 05 1.993603D 05 43,5268
10720.000 ?.058198D 05 1.945574D 05 43,9199
1n730.000 2.057837D 05 1.897555D 05 44,3524
1074C.000 2.057393n 05 1.849545D 05 44,8277
10750.000 2.05A887D 05 1.801541D 05 45,3538
10760,000 2.064099D 05 1.753419D 05 46,0488
10770.000 2.057419n 05 1.705278D0 05 46.6173
10780.000 2.057259D 05 1.657230D 05 47,3657
10790.000 2.056724D 05 1.609187D 05 48,1971
10800.000 2.056048D 05 1.561157D0 05 49,1437
10810.000 2.054952D 05 1.513146D 05 50.9730
10820.000 2.052955D 05 1.465171D 05 51.5958
10830.000 2.0506220 05 1.4172471D 05 52.3573
$4BGCS? 10833.049 2.049588D 05 1.402641D 05 52,5912
TRY 108313,259 4,632065D 04 1.401515D 05 29.9549
. 10840,000 4.388580D 01 1.400802D0 05 29,0990
10843.049 4.3341410 01 1.400599D 05 29,0627
TL! 10843.049 4,334141D Ol 1.400599D 05 29.0627
10843,375 4,328325D 01 1.400577D 05 ~ 29.0587
10853,256 4,1518560 01 1.399925D 05 28.9367
10853.259 4,151856D0 01 1.399925D 05 28.9367
JRR GIN 10853,375 4,149789n 01 1.399917D 05 28.9353
_RB NAV 10854.375 4.171936D 01 1.399852D 05 28,9225
i 10940.000 3.180088n 00 1.394646D 05 27.6275
11040.000 2.8532130 00  1,.,391285D 05 25.7150
11140.000 2.606338D 00 1.3R9546D 05 23.5798
11240.000 2.319463D 00 1.387878D 05 21.4021
11340.000 2.032588D 00 '1.3862R1D 05 19.3068
11440.000 1.7457130 00 1.384756D 05 17.3662
11540.000 1.458838D0 00 1.383302D 05 15.6127
11640.200 1.171963D 00 1.381919D 05 14.0528



TABLE S5—XX-8
{ CONT INUED)

EVENT TIME FROM
’ 1ST MOT
(SEC)

TED MAN 11734.375
1174C.000
11833.049
11840.000
11940.000
12040.000
12140.000
12240.000
12333,.259
12340.000
12440.000
12540.000
12640.000
12740.000
12840.,000
12900.000

CSM SEP

D5-15551(1)-7

THRUST., MASS,

(ENGLISH UNITS)
FIRST OPPORTUNITY

THRUST
(POUNDS)
1.385641D-39
1.385641D-39
1.3856410-39
1.385641D-39
1.385641D-39

"1.385641D-39

1.385641D-39
1.385641ND-139
1.385641N-39
1.385641D-39
1.385641D-39
1.385641D-39
1.385641D0-39
1.3856410D-39
1.385641D-39

1.3856410-39

5-146

AND INERTIAL ACCELERATION
INERTIAL
MASS ACCELERATION
{ POUNDS) (FT/SEC/SEC)
1.380688D 05 12.7503
1.380688D 05 12.6776
1.380688D 05 11,5499
1.380688D 05 11.4711
1.380688D 05 10.4145
1.380688D 05 9,.4890
1.380688D 05 8.6770
1.380688D 05 7.9629
7.1869850 04 7.3731
7.186985D 04 7.3330
7.186985D N4 6,7755
7.186985D 04 6.2803
7.186985D 04 5.8389
7.186985D0 04 S.4441
7.186985D 04 5.0896
7.186985D 04 4,8942



TABLE 5-XX1-A

86
N2H217
LH2VTCO

§43 LUT
N2H2CD

LTI

S4BLICO
S4B REI
§4B 907
IGM ON

TSHC3

TIME FROM
15T MOT

"(SECYH-

9706.750
9710.000
9810.000
9907.625
9910.000
9912.009
9917.000
9654,000
9954 ,200
10010.000
10110.000
10210.000
10310.000
10408.300
10408.800
10410.000
10480.000
10481.000
10481.000

10482.000

10482.000
10485.000
10490.000

10490.000

10492.500
10496.500
10500,000
10506.500
10510.000
10520.000
10530.000
10540.000
10550.000
10560.000
10570.000
10580.000
10590,000
10592.500
10600.000
1061C.0N0

FLIGHT-PATH AN

D5-15551(1)-7

-z {MFTRIC UNITS)
"~ Z-FIRST OPPORTUNITY
FLIGHT-
ALTITUDE VFLOCITY “PATH ANGLE -
(METERS) {M/SEC) {DEGREES)
194271.  7381.71 0.0420
194282, 7381.69 0.0419
194647, 7381.28 0.0380
195100, 7380.75 0.0337
195112, 7380.73 0.0336
195122, 73R80,72 0.0335
195122, 7380.72 0.0335
195346, 7380.45 0.0315
195347, 7320,.45 0.0315
195669, 7380.08 0.0288
196306,  7379.34 0.0239
197006, 7378,55 0.0190
197747, 7377.70 0.0143
198490, 7376. 85 0.0100
198493 . 7376.85 0.0100
198503,  1376.84 0.0099
199025,  7376.48 0.0073
199032, 7376.48 N.0072
199732, 7376.48 0.007?
199039, 71376.47 0.0072
199239, 7376.47 0.0072
199061. 7376.51 0.0071
199091, 7376.58 0. 0069
199098, 7376 .58 0.0069
L99117. 7383,12 0.0078
199147, 7406.73 0.0115
199176, 7427.52 0.0150
199227, T466.36 0.0031
199250, T487.46 -0, 0009
199310. 7548,.18 -0.0058
199372, 7609,.81 0.0007
199451. 7672.34 0.0193
199564, 7735.77 0.0503
199728, 7800.12 0.0942
199963, 7865.39 D. 1510
200286, 7931.60 0.2210
2001719, 7998.75 0, 3044
200846, 8015.609 0.3273
201280. fO074.70 0.3998
201992, 8154, 64 N.5109

5-147

© " ALTYTUDE,EARTH-FIXED VELOCITY,FARTH-FIXED
GLE,+AND GRAVITATIONAL ACCELFRATION

GRAVITAT [CNAL
ACCELERAT ION
(M/(SECYSQ)

9,2419
9,7418
9.2407
9.2394
9,2394
9,2393
9,2393
9,2387
9.2387
9.2379
9.2364
9.2331
29,2315
9.2315
9.2315
9.2304
9.23n4
9.2304

9,2303

9.2303
9.2303
9.2302
9.2312
9.2302
,2301
9.2301
9.2299
q,2299
9.2298
9.7297
9,2295
9,229?
9.2288
9,2282
9.2274
9.2262
9.2259
9,2247
9.,2228




TABLE 5-

EVENT

S4BGCS?2
TR7

TLT

ORB GID
ORB NAV

XXI1-A

{ CONT INUED)

TIME FROM
1ST MOT
(SFC)
10620.000
10630.000
10640.000
10650,.200
10660.000
1067C.000
10680.000
10690.000
10700.000
10710.000
10720.000
10730.000
10740.000
10750.000
10760.000
10770.000
10780.000
10790.000
10R00.000
10810,000
10820.000
10830.000
1083%,049
10833, 259
10840.000
10843,049
10843.049
10843.375
10853.259
10853.258§
10853.375
10854.375
10940,000
11040.,000
11140,000
11740.000
11340.000
11440,000
11540,000
11640.000

N5-1555111Y-7

ALTITUDE +EARTH-FIXED VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLF,AND GRAVITATIONAL ACCELERATION

(METRIC

UNITS)

FIRST OPPORTUNITY

ALTITUDF
(METERS)

202883,
203578,
205304,
2068490,
208767,
210966.
213518,
216457,
219817,
223¢33,
227941,
232778,
238182,
244192,
250847,
258187,
266254,
275087,
284725,
295206.
306541,
318785,
322708,
3122982,
331961,
336147,
136147,
336599,
350727,
3590727,
350897,
352372,
508398,
759652,
1075457,
1445012,
1858C56.
2305472,
2779524,
3273841,

VELOCITY
(M/SEC)
8235.96
8318.67
8403.03
B488. 96
8576.32
8665.28
3755.90
8848.,24
8942,37
3038.36
9136.29
9236.28
9338.41
9442 .81
9546.91
365G.58
9771.71
9886.72
10004.80
10126.10
10250.83
10379.34
10419.30
10421.74
10414.81
10411.27
10411.27
10410.R8
10398.94
10398, 94
10398.80
1C397.56
10268,03
10067.98
9830.70
9571.13
9301.54
9031.09
8766.08
8510.48

5-148

FLIGHT-
PATH ANGLE

{DEGREES)

D.6392
0.7826
0.9421
1.1184
1.3114
1.5212
1.7479
1.9914
2.2517
2.5287
2.8225
3.1327
3.4592
3.8017
4.1597
4,5329
4,9204
5.32212
5.7341
6.,1487
6.5672
T7.0086
T.1478
7.1575
T.4763
T7.6202
T.6202
T.6354
A.1011
8.1011
8.1065
8.1535
12.0970
16.4621
20,5219
24.2580
2T.6747
30,7913
33,6346
36,2337

GRAVITAT ICNAL

ACCELERATION

{M/(SECSQ)
9.2203
99,2173
9.,2136
99,2793
9.2041
9,1980
9,.,1909
9.1828
99,1735
9.1629
9.1510
9.1376
9.1228
9.10862
9.0880
9.N679
9.0459
9.0220
R.9959
8.9677
R.9373
B.9N47
8.8942
R.8935
8.8697
R.B587
8.8587
8.8575
B.B2073
8.8203
8.8199
8.8160
8.4208
7.8379
7.1871
6£.5234
5.8847
5.2932
4,7588
4,2R33



D5-15551(1)-7

TABLF S—-XXI-A ALTITUDE  EARTH-FIXED VELOCITY,EARTH- FIXED
' FLIGHT PATH ANGLE,AND GRAVITATIONAL ACCELERATION

(METRTIC ~ UNITS)

'FIRST OPPORTUNITY

( CONTINUED)

GRAVITATIONAL

FVENT  TIME FROM B FLIGHT-
o 1ST MOT ALTITUDE  VELOCITY PATH ANGLE ACCELERATION
(SEC) - (MFTERS) ~ (M/SEC) (DEGREFS) (M/(SEC)SEQ)
TED MAN 11734.375 3754300, ~ 8279.93 38.4887 3.8863°
’ 11740.000 3783283, = B266.54 38,6175 3.,8641
11833,049 4267292, 8051.01 40.6656 3.5294
11840.000 4303753, 8035.37 40,8126 3.4964
11940.000 4832015, 7817.25 42,8427 3.1743
12040.000 5365520.  7612.01 44,7287 2.8922
12140.,000 5902272, _ 7419.17 46.4886 2.6448
12240.000 6440704,  7238,08 48,1377 2.4271
CSM SEP  12333.259 6943273,  7079.17 49,5875 2.2473
- 17340.,000 6979592, ~ 7T068.04 49,6892 2.2351
1244C.000 7517681,  6908.30 51.1543 2.0652
12540.000 8055123,  6758.15 52.5424 1.9142
12640.000 8590440, ~ 6616.89 53.8617 1.7797
12740.000 91273483, 6483.89 55.1189 1.6593
12840.000 3653906, 6358.53 56,3199 1.55113
12900.000 57.0155 1.4917

9670791,

| 6286.76

5-149




N5-15551(1 -7

ALTITUDEEARTH-FIXED VELOCITY,EARTH-FIXEQD
FL IGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATINN
' (ENGLISH UNITS)
FIRST OPPORTUNITY

TARLE 5-XXI1-B

EVENT TIME FROM FLIGHT- GRAVITATIONAL
‘ 15T MOT ALTITUDE VELOCITY PATH ANGLE ACCELERATION
{SEC) " (FEET) (FT/SEC) {DEGREES) (FT/SEC/SEC)
15T Opp 9706.75C 637373. 24218.19 0.0420 30.3211
9710.000 637407, 24218.16 0.0419 10,3210
- 9810.000 638607, 24216.80 0.0380 30.3172
FM NAV 9907.625 640C90., 24215.06 0.0337 30.3130
9910.000 640130, 24215.01 0.0336 30.3129
9912.000 640164, 24214.97 0.N335 3n.3128
TR6 9912.000 640164. 24214.97 0.0335 30,3128
02H21 9954,000 640898, 24214.09 0.0315 30,3108
LH2VTCOD 9954,2GC 640902, 24214.08 0.0315 30.3108
10010.000 641957, 24212.85 0.0288 30.3081
10110.000 644048, 24210.45 0.023%9 30.30130
10210.000 646346, 24207.84 0.019n 30,2977
10310.000 6481777, 24205.06 0.,0143 30,2923
S4B LUT 10408.300 651213, 24202.26 0.0100 30.2871
02H2CO 10408.800 651225. 24202.25 0.0100 30.2870
10410.000 651255, 24202.23 0.0099 30.2870
10480.000 652868, 24201.06 0.0073 30.2834
10481.000 652692, 24201.04 0.0072 30,2833
10481.000 £52G92. 24201.04 0.0072 30.2833
10482.000 653016, 24201.,02 0.0072 30,2933
LTI 10482.000 653016, 24201.02 0.0072 30,2833
S4BLUCO 10485.000 653088. 24201.16 0.0071 30,2831
10490.000 653209, 24201.37 0.0069 30.2829
S48 REI 10490.000 653209, 24201.37 0.0069 30.2829
S48 90T 10492.500 653269, 24222.82 0.0078 30.2827
IGM ON 10496,.500 65337¢C, 24300.28 0.0115 30.2825
10500.000 653465, 24368.51 0.0150 30.2823
TSMC3 10506.500 653631. 24495. 94 0.0031 30.2820
10510.00C 653708, 24565.15 -0.0009 30.2818
10520.000 653605, 24764.39 -0.0058 30.2814
10530.000 654108. 24966.57 0.0007 30,2811
10540.000 654367, 25171.71 0.0193 30.2905
10550.000 654737, 25379, 82 0.0503 30,2797
10560.000 655276. 25590.94 0.0942 30.2783
1057C.000 656045, 25805.09 0.1510 30,2764
10580.000 657106, 26022.31 ©0.2210 3n,2736
10590.000 6585726, 26242.62 0.3044 30,2698
MRS 10592.500 658844, 26268,.,19 0.3273 30.2686
10600.000 660368, 256491.78 0.3998 30,2648
10610.000 662704, 26754, 06 0.5109 310.2584

5-150
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D5-15551{1}-7

ALTITUDE,EARTH-FIXFD VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATICN
' - {ENGLISH UNITS)

FIRST OPPORTUNITY

TABLF S5-XXI-B

{CONT INUED)

5-151

© EVENT  TIMF FROM  FLIGHT- GRAVITATIONAL
. 1ST MOT ~ ALTITUDE  VELOCITY PATH ANGLE ACCEL ERAT ION
(SECY (FFET) (FT/SEC) (NEGREES) (FT/SEC/SEC)
10620.000 665626,  27C20.87 0.6392 30.2504
10630.000 669218,  27292.23 0.7826 30.2405
10640.000 673569. 27568.99 0.9421 30.2785
10650, 000 678774.  27850.90 1.1184 30.2141
10660.000 684932,  28137.52 1.3114 30,1971
10670.000 692146,  28429.40 1.5212 30,1771
10680.000 700519,  28726.71 1.7479 30,1539
10690.000 710161,  29029.66 1.9914 30,1272
- 10700.000 721184.  29338.47 2.2517 30,0966
10710.000 733703,  29653.40  2.5287 30,0620
R 10720.000  T4T837.  29974.72 2.8225 30.0229
. 10730.009 7637C6.  30302.75 3.1327 29,9791
10740.000 781436,  30637.84 31,4592 29.9303
10750.000 801154,  30980.33 3.8017 29.8761
10760.000  822988.  31331.72 4,1597 29.8163
10770.000  R47C72,  31691.53 4,5329 29.7504
10780,000 873537.  32059.41 4.9204 29.67R3
10790.000 902515.  32436.75 5.3212 29.5996
10800.000 934138.  32824.16 5.7341 29.5141
10810.000 968523,  33222.12 6.1487 29,4215
10820.000 1005713,  33631.34  6.5672 29,3219
10830.000 104588l.  34052.94 7.0086 29.2148
$4BGCS2 10833.049  1058754.  34184.07 7.1478 29.1806
TR7 10833,259  1059651.  34192.06 7.1575 29.1782
R 10840.000 1089110,  34169.32 7.4763 29.1001
10843,049 1102845,  34157.69 7.6202 29,0639
LI 10843.049 1102845,  34157.69 7.6202 29.0639
10843.375 1104328,  34156,44 7.6356 29.0599
10853.256  1150679.  34117.27 R.1011 28.9380
10853.259 1150679,  34117.27 8.1011 28.91380
nRAR GID 10853.375  1151237.  34116.80 8.1065 28.9366
ORB NAV 10854.375  1156077.  34112.72 8.1535 28,9239
| 10940.000 1667972,  33687.78 12.0979 27.6275
11040.000 2492296,  33031.42 16,4621 25.7150
11140.006 3528401,  32252.97 ° 20.5219 23,5798
11240.000 4740854,  31401.34 24,2580 21.4021
11340.000 6095684,  30516.85 27.6747 19,3068
11440.000 7563886,  29629.57 30.7913 17.3662
11540,000 9116174,  28760.11 33,6346 15.6127
11640.000 10740946,  27921.51 36.2337 14.0528



TABLE 5-XXI-B

(

EVENT

TED MAN

CSM SEP

CONTINUED)

TIME FROM
1ST MOT
(SEC)
11734.375
11740.000
11833.049
11840.000
11940.000
12040.000
12140.000
12240.000
12333,259
12340.000
12440.000
17540.000
12640.000
12740.000
12840.000
12900.000

D5-18551(11-7

ALTITUDELEARTH-FIXED VELOCITY,EARTH-FIXED
FLIGHT-PATH ANGLE,AND GRAVITATIONAL ACCELERATION

(ENGLISH UNITS)

FIRST OPPORTUNITY

ALTITUDE
{FEET)
12317258.

‘12412346,

14000301.
14119926,
15853Cé67.
17603414,
19364409,
211309118,

22779769.

22898925,
24665291,
26427570,
28183859,
29932687.
31672921,
32712568,

VELOCITY

(FT/SEC)
27165.13
27121.21
26414.09
26362.75
25647.16
24973.80
24341,.11
23746.99
23225.62
23189,10
22665,02
221172.40
21708.96
21272.60
20861.33
20625.85

5-152

FLIGHT-
PATH ANGLE
(DEGREES)

38,4887
3B.6175
40,6656
40.8126
42.8427
44,7287
46.4886
48,1377
49,5875
49,6892
51.1543
52.5424
53.8617
55.1189
56.3199
57.0155

GRAVITATIONAL

ACCELERATINN

(FTY/SEC/SEC)
12.7503
12.6776
11.5499
11.4711
10.4145
9.4890
38,6770
1.9629
T.,3731
7.3330
6.7T755
£.2803
5.8389
5.4441
5.0896
4 48942



D5-15551{1)-7

TABLF 65-%XXT11 PITCH AND YAW REFERENCE ANGLES (LOCAL HORIZONTAL
E  CODRDINATESY AND RANGE (METRIC AND LNGLISH UNITS)
" FIRST OPPORTUNITY
EVENT  TIME FROM
S 15T MOT PITCH YAW RANGE RANGF
i T (SECY (DEG) 7 (DEG) (KM) (NMT)
1ST OPP 9706.750 - 0.005 77 -0.000 7 12950, 69913,
il 9710.000 1 0.226° 0.000 12927. 6980,
_ 9810.000 €437 0.000 12212, 6594 ,
FM NAY 9907.625 0,004 ~-0.000 11513. 6217,
T 9910,000 0 C47 - 0.000 11496, 6208,
9912.000° 0.064  -0.000 11482, ~ 6200.
TR6 9912.700 0.6864 = -0.000 11482, 6200,
'?”n?Hzt ~ 9954.000 0.004 -0.000 11182, 6034,
~9954.200 0. OTR -0.000 11180. 6037,
" 10010.000 0,004 ~ -0.000 10781. - 5821,
10110.,000 0.821  -0.000 10066, 5435,
©10210.000 §.038  -0.000 9350. 5049,
©710310.000 0,054 -0.000 86135, 4662,
S4B LUT 10408.30C 5.015 -0.000 79137, 4283,
N2H2C0O  10408.800 0,049  -0.000 7928, 4281,
T 10410.000 ~ g.0Itr ~  -0.000 7919, 4276,
10480.000 d.ci1 -0.000 7419. 4006,
10481.000 0.020 -C. 000 7412, 4002,
10481.,000 C.020 -C.000 7412, 4002,
© 10482.000 6.085  0.005 7404, 3908,
10482.000 ~0.085 0.005 7404, 3998,
10485.000 ° 0,784 0.017 7382, 31986,
10490.000 672 0.024 7347, 3967,
_ 10490.000 0.622 0.024 7347, 31967,
10492.5600 0,685 -0.024 7329, 3957.
10496.,500 0,579 -0.142 7301. 3942,
10500.000 -1.539 -1.844 1275. 3921,
1050€.500 -4,053 -1.924 7228, 3903,
10510.000 -3.807 -1.83R 7203, 3889,
10520.000 -3,867 -1.345 7130. 3850.
10530.000 -3,754 -0.970 7057, 3810,
i 10540.000 -3.566 -0.656 6983, 3770, ,
10550.000 -3.335 -0.3R0 6908, 3730, i
10560.000 -3,073 -0.124 6333, 3689,
T 10570.000 -2.784 0.117 6757, 3648,
i 10580,000 -2.479% 0.350 6680, 3607,
) 10590.900 -2.154 0.576° 6603, 3565,
MRS 10592.500 -2.071 - 0,632 6583, 3555,
1060C.000 -1.766 0.854 6525, 3523,

10610.000 ~1.1R8 0.627 6446, I481.

5-153 -




D5-15551{1)-7

TABLE 5-XXII - PITCH AND YAW REFERENCE ANGLFS (LNOCAL HORIZONTAL

COORNINATES) AND RANGE (METRIC AND ENGLISH UNITS)
{CONTINUED) FIRST OPPORTUNITY
EVENT TIME FROM
' 18T MOT PITCH YAW RANGE "RANGE

(SFC) : (DEG) {DEG) [ KM) (NMT)
10620.000 -0.896 1.176 6367, 3438,
10630.000 -0.550 1.588 - 6287, 3394,
10640.000 - -0.114 1.777 6206, 3351,
10650.000 £.351 1.922 6124, 3307,
10660.,000 C.796 2.151 6041, 3262.
10670.000 1.253 2.345 5958, 3217.
10680.000 1.712 2.532 5873, 3171,
10690.000 2.170 2.717 5788, 3125,
10700.000 2.623 2.902 5702. 3079.
10710.000 31,066 3,082 5615. 3032,
10720,000 3,499 3,259 5528, 2985,
10730.000 - 3,913 3,432 5439, 2937,
10740,000 4,304 3.601 5350, 2889,
10750.000 4,665 3,769 5259, 2840.
10760.000 4,987 3,892 5168, 2791,
1077C.000 5.265° 4,045 5076 2741,
10780.000 5.461 4,264 4983, 2691,
10790.000 5.589 4,409 4889, 2640,
10800.000 5.603 4,544 4794, 2589,
1081C. 008 3.773 4,949 4699, 2537,
10R20.000 . 4.828 4,846 4602, 2485,
, 10830.000 5.736 4,739 4504, 2432,
S4RGCS? 10833,049 6.033 4,705 4474, 2416,
TR7 108312, 259 6.052 4,703 4472, 2415,
10840.000 6.670 4,704 4406, 2379,
10843,.049 6.950 4,702 4376, 2363,
TLI 10843, 049 6.950 4,702 4376, 2363,
10843,375 6.980 4,701 4373, 2361,
10853.259 7.894 4,683 47276, 2309.
10853.259 7.894 4,683 42176, 2309,
ORB GIN 10853,375 7.905 4,683 4275, 2308.
DRR NAV 10854,.375 7.631 4,091 4265, 23013,
10940,000 C.493 -0.000 3449, 1862.
11040.000 0.133 -0.000 2552, 1378.
11140.000 0.421 -0.000 1727. 933,
11240.000 0,111 -0.000 * 981, 530,
11340,000 0.345 -0.000 326, 176.
1144C.000 C.090 -0.000 336, 182.
11540,000 0.279 -0.000 858, 463,
11640.000 .073 ~-0.000 1335. T21.

5-154

-1



D5-15551{1)-7

PITCH AND YAW REFFRENCE ANGLES (LOCAL HORTZONT AL
COORDINATES) AND RANGE (METRIC AND ENGLISH UNITS)
( CONT INUED)

TABLF S-XXTI

FVENT TIME FROM . :
1ST MOT PITCH YAW RANGE - RANGE
{SECY {DER) (DEG) {KM) T{NMT)

TEND MAN 11734.375 C.324 -0.000 1740, 940,
11740.,000 - C.550 -0, 000 1763. 952,
11833,049 66.095 43,031 2121. T 1145,
11840,000 72.531 43,343 2146, 1159,
11940.000 125.675 38,851 2490, 1345,
12040.000 13C.622 40,002 2800, 1512.
12140.000 133,486 40,002 3079, 1663,
12240.000 1360111 40.002 3332, 1799.
12333.259 138,366 40.003 3546, 1915.
12340.000 138.523 40.003 3561, 1923,
12440.000 T 140.748 40.003 3769. ~ 2035,
12540.000  142.808 40.003 3959, 2138,
12640.200 144.720 40,003 4137, 2231.
12740.000 146,590 40.004 4291. 2317,
12R40.000 148,162 40,004 4437, 2396,
12900.000 149.107 40.004 4518, 2440,

FIRST OPPORTUNITY

5-155




TABLE 5-

EVENT
1ST 0PP
FM NAV

TR6
02H21
LH2VTCO

S4B LUT
N2H2CO

LTI
S4BLUCO

S4B REI
S4R 90T
IGM 0N

TSMC3

MRS

XXT1I-A

TIMF FROM
1ST MOT
{SEC)

9706.750

9710.000

9810.000
9907.625
9910.000
9912.000
9912.000
9954 ,000
9954 ,200
10010.000
10110.000
10210.000

10310.000
10408.300
104C08.800
10410.000

10480,000
10481.000
10481.000
10482.000
10482.000
10485,000
10490, 000
10490.000
10492.500
10496.500
10500.000
10506&.500
10510.000
10520.000
10530.000
10540.000

10550.000
1056C. 000

1057€.000

10580.000
10590.000
10592.500

10600.000
10610.000

N5-15551{1)-7

INERTIAL VELOCITY,

AND INERTIAL HEADING ANGLE
(METRIC UNITS)
FIRST OPPORTUNITY

INERTIAL
VFLOCITY
(M/SEC)
7791.6458
7791.6302
7791.1358
7790.6325
7790.6200
7760.6095
7790. 6095
7790.3880
7790.3870
7790.1049
7789.6172
7789,1597
7788.7247
7788.3255
7788.3256
7788.3251
7788.3083
7788.3082
7788.3082
7788.3081
7788.13081
7788.3662
7788.4531
7788.4531
7795.0051
7818.6384
7839,4525
7878.2941
7899, 1940
7960.1422
8021. 7974
3084, 3649
8147.8470
8212.2527
8277.5924
8343,8757
8411.1144
8428,0750
B4B7.1596
8567.2126

5-156

INERTIAL FLIGHT-

PATH ANGLE
{DEGREES)
0.0398
"~ 0.0397
0.0360
0.,0319
0.0318
0.,0317
0.0317
0.0299
0.0299
0.0273
0.0227
N.0180
0.0136
0. 0095
0.0095
0.0094
00,0069
C.0068
0.0068
0.00568
0.0068
0.0067
0.N066
0.0066
0.0074
0.0109
0.0142
0.0029
-0.0009
0,0007
0.0183
0.0478
0.0894
0.1435
0.2101
'0.2895
0.3113
0.3804
0.4863

HEADING

INERTIAL FLIGHT-PATH ANGLE

INERTIAL

{DEGREES)
60,0999
60.7828
56.7368
59,7390
59,7433
59.7470
59,7470
59,8576
59,8583
60,1019
A0.R151
61.88713
63,3237
65.0953
65,1057
65.1291
66,6137
66,6362
66,6362
66,6587
66.6587
66.7266
668406
66.8406
66.RP977
66,9892
67.0488
67.2791
67.2870
67.5154
67.7528
67.9986
68.2525
6£8.5145
68,7845
69.0627
69.3491
69.4220
69 .6444
69.9478

ANGLE



D5-15551(1)-7

INERTIAL VELOCITY, INERTIAL FLIGHT-PATH ANGLE
AND INERTIAL HEADING ANGLF
{METRIC UNITS)
FIRST OPPORTUNITY

TABLE S-XXITI-A

{CONTINUED)

EVENT  TIME FROM INERTIAL INERTIAL FLIGHT—  INERTIAL
T ~1ST MOT - VFLOCITY " PATH ANGLE " HEADING ANGLE
- ZISEC) ___[MJSEC) (DEGREES) " (DEGREES)
10620.,000  8€48.6552 S 0.6087 70,2592
10630.000 8731, 5081 0.7456 76.5829
1064C.000 8816.0256 0.8979 70.9170
10650,000 8602.1249 1.0665 T1.2601
10660,000 858G, 6747 1.2511 71.6130
10670.000 9078.8439 1.4519 71.9759
10680.000  9169,6846 1.6690 72.3489
10690.000 9262.2601 1.9023 72.7321
10700.000 9356.6400 2.1519 73.1257
10710.000 - 9452.9023 2.4178 73.5297
-=+..10720,000 . 9551.1324 2.6998 73.9444
- 10730.000 - 9651.4258 72.9978 C 74,3698
10740,000 ~ 6753.8865 3.3117 T 74,8061
10750.000 776858,6259 3,6411 T 75.253%5
1076C.000 9G66.0944 3.9857 75.7120
_ 10770.000 10076.1475 4,3452 76.1813
— 10780.000 10188, 6847 4,T186 76.6623
10790.000 103C4.1240 5.1051 77.1552
10800,000 10422, €530 5.5035 77.6595
10810,000 . 10564,4297 5.9039 78.1766
10820,000 10669.6677 6.3083 78.7060
_10830.000 10758.6858 6. 7351 79.2441
S4BGCS2 10833.049 10838,8113 6.8698 79.4099
TRT 10833,259 10841.2586 6.8792 79.4213
) 10840.000 10834,6193 7.1850 79.7498
10843.049  10831.2098 7.3231 79.8986
TLI 10843,049 10831.2098 7.3231 79.83986
o 10843,375 10830.8420 7.3379 79.9146
10853,256 10819.3570 7.7843 80.3983
10853.259 10819.3570 7.7843 80,3983
61D 10853.375 10819,2188 7.7895 80,4039
R NAV 10854.375 10818.0214 7.8345 80.4530
275 10940.000 10693.3680 11.6090 84,6786
11040,000 10500.8262 15.7654 R9,5063
11140.000 10272.6106 19.6020 93,9844
11240,000 10023.1767 23.0987 97.96790
11340.000 9764,3983 26.2593 101.4049
11440,900 9505.0903 29.1033 104,3168
1154C.000 9251.2605 31.6579 106.7565
11640.000 9006.6677 33,9533 108.7907

5-157




D5-15551(1)-7

INERTTAL VELNCITY, INFRTIAL FLIGHT-PATH ANGLE
AND INERTIAL HEADING ANGLE
(MFTRIC UNITYS)
FIRST OPPORTUNITY

TABLE S-XXITI-A

{CONTINUED)

<
o

FVENT TIME FROM INERTIAL INERTIAL FLIGHY- " INFRTTAL
1ST MOT VFLOCITY PATH ANGLE HEADING ANGLE
{SEC) {M/SEC) (DEGREES) {DEGRFFES)
TED MAN 11734.375 B87186,2179 "35.9089 110.3980
: 11740.000 B173.4192 36.0195 110.4854
11833,049 8567.4303 37.7607 111.8091
11840.000 8552.4792 37.8843 111.8994
11940.000 B344,0742 39.5726 113,0830
12040.000 8147.9585 41.1065 114.0777
17140.000 7663.6133 42.5051 114.9172
12240.000 7790.3737 43,7849 115.6290
CSM SFP 12333,259 7628.1781 44,8839 116.,19790
1234C.000 7627.5110 44,9601 116.2349
12440.000 T474.2844 46.0430 116.7530
12540,000 7329.3708 47.0441 117.1975
12640.000 7193.8833 47.9724 117.5802
12740.000 7C65.3793 48,8357 117.9108
12840.000 6943, R644 49,6409 11R. 1971
12900.000 6874,0812 50. 0986 118.3504

5-158
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TABLE 5-

EVENT

1ST QPP

FM NAV

TR5
0221
LH2VTCO

XXTI1-8

TIME FROM

1ST MOT
{SEC)
9706.750
9710.000
9810.,000
9907.625
9910.000
9912.000
9912.000
4954,000
9954,200

~557°2.10010.000

10110.000

STTT10210.000

548 LUT
n242C0

LTI
$4RLUCO

MRS

©-.10490.000

10310.000
1040R.300
10408.800
10410.000
10480.000
10481.000
10481.000
10482.000
10482.000
10485.000

10490.000
10492.500
10496.500

£5:10500.000

10506.500
10510.000
10520.000
10530.000
10540.000
10550.000

- 10%60,000

1057C.000

10580.000

10590.000
105972.500
10600.000
10610.000

N5-16551{1)-7

INERTIAL VELOCITY,
"7 AND INERTIAL HEADING ANGLE

(ENGLTSH UNITS)

5-159

- :- FIRST OPPORTUNITY
INERTIAL INERTIAL FLIGHT-
VELOCTITY PATH ANGLE
(FY/SEC) (DEGREES)

25563,1425 0.0398
25563,C0912 0.0397
25561.4693 0.0360
25559.8179 0.0319
25559,7770 0.0318
2555G,7426 0.0317
25556, 7426 0.0317
25559, 0157 0.0299
25569,C125 0.0299
25558, C870 0.0273
25556.4868 0.0227
25554, 9860 0.0180
25553.5586 0.,0136
25552.2490 0.0095
25652,2494 0.0095
25552.2479 0.0094
25552.1925 0.0069
25552.1922 0.0068
?25552.1922 0.0068
25552.1920 0.0068
. 255572.,1920 0.0068
25552.3826 0.0067
25552.6677 0.0066
'25552.6677 0.0066
25574,1637 0.0074
25€51.7007 0.0109
25719.9885 0.0142
25847,4217 0.0029
25916,6469 -0.0009
26115.5520 -0.0055
26218.2329 0.0007
26523,5068 0.0183
26731.7815 0.0478
26643, 0864 0.0894
27157.4553 0.1435
27374.920? 0.2101
27595.5196 "0.2895
27651.1648 0.3113
27845,0117 0.3804
28107.6530 0.4863

INERTIAL FLIGHT—PATH ANGLE

INERTIAL

HEADING ANGLE
(DEGREES])

60.0999
60.082%
59,7368
59,7390
59,7433
59,7470
59.7470
59,8576
59,8583
60,1019
60.8151
61.8873
63,3237
65.0953
65,1052
65.1291
66.6137
66,6362
66,6362
66 6587
66,6587
66,7266
66 .8406
" 56.8406
66,8977
66,9892
67 .0688
67.2091
67.2870
67.5154
67,7528
67.9986
68.2525
68,5145
68.7845
69.0627
69.3491
69.4220
69,6444
69,9478




" TABLE 5-

EVENTY

S4BGCS?
T87

TLI

ORR GID
ORB NAV

XXITI-B

{ CONTINUED)

TIME FROM
1ST MOT
{SEC)
10620.000
1063C.000
10640.000
10650.000
10660.000
10670.000
10680.000
10690.000
10700.000
10710.000
10720.000
10730.000
10740.000
10750.000
10760.000
1077¢.000
10780.000
10790.000
10800.000
10810.000
10820.000
10830,000
108313,049
10833.25%6
10840.000
10843.049
10843, 049
10843.1375
10853.259
10853.259
10853.375
10854.375
10940.000
11040.000
11140.000
11240.000
11340.000
11440.000
11540.009
11640.000

D5-15551(1})-7

INERTTAL VELOCITY,

AND INERTIAL HFADING ANGLE
{ENGLISH UNITS)
FIRST OPPORTUNITY

INERTIAL

VELOCITY

(FT/SEC)
28374.8530
28646.6802
28923,9686
29206.4465
29493, €833
29786.2333
30084.2672
30387.9926
3C697.6379
31013.4590
31335.7363
31664.7830
32000.9399
372344.5731
32657.1602
33058.2268
33427.4433
33806.1812
14195.0557

. 34594,.5858

35005.4715
35428.17592
35560.4044
35568.4339
35546.6512
35538.4652
3553%.4652
35534,2585
35496,5782
35496.5782
35496.1247
354G62.1961
35083,2284
34451,5295
337C2.7906
32884,4379
32C35.4274
31184.6796
30351, 9044
2954G,4346

5-160

INERTIAL FLIGHT-

PATH ANGLE
{DFGREES)
" 0.6087
0.7456
0.8979
1.0665
1.2511
1.4519
1.6690
1.9023
2.1519
2.4178
2.,6998
2.9978
3.3117
3.6411
3,9857
4,3452
4,7186
5.1051
5.5035
5.9039
6.3083
6.7351
6., 8698
6.8792
7.1850
7.3231
7.3231
7.3379
7.7843
7.7843
7.7895
7.8345
11.6090
15.7654%
19.6020
23,0987
26,2593
29,1033
31.6579
33,9533

INERTIAL FLIGHT-PATH ANGLE

~ INERTIAL
HEADING ANGLE

{DEGREES)
7C.2592
70.5829
7C.9170
71.2601
71.6130
71.9759
72.3489
72.7321
73,1257
73.5297
73.9444
74,3698
74.8061
75.2535
75.7120
76.1813
T76.6Hh23
77.1552
77.6595
78.1766
78.7060
79.2441
79,4099
79.4213
79.7498
79.898A
79.8986
79.9146
80.39R3
80.3983
80,4039
80,4530
84 ,AT8A
89.5063
93,9844
97,9670
101.4049
104.3168
106 .7565
1N8,.7907

W

o



n5-15551(1)V-7

TABLE 5-XXIII-R INFRTTAL VELOCITY, INERTTAL FLIGHT-PATH ANGLE
' ' AND INERTIAL HEADING ANGLE

(ENGLISH UNITS)
{ CONT INUED) FIRST OPPORTUNITY

© INERTIAL

EVENT TIME FROM INERTIAL INERTIAL FLIGHT-
SRS 1ST MOT VELOCITY " PATH ANGLE HEADING ANGLFE
L {SEC) {FT/SEC) {DEGREES) " {DEGREES)
TED MAN  11734.375 28826.1742 © 35,9089 110.3980
7 11740.000 - 28784,1837 T 36.0195 110.4854%
11833.049 28108.3672 T 37,7607 111.8091
11840.000 28059.3151 T 37.8843 111.8994
11940.000 27375.5715 ’ 39,5726 113.0830
12040.000 26132.1474 41,1065 114.0777
12140,000 2612 1.3402 42,5051 114.9172
12240.000 25558,9687 43,7849 115.6290
CSM SEP  12333.259 25059, 6394 44,8839 116.,1970
- 12340.000 25024.6425 44,9601 116.2349
12440.000 24521.9303 46,0430 116.7530
12540.000 24C48.4607 47.0441 117.1975
12640.000 - 23€01.9793 47.9724 117.5802
12740.000 - 23180,3782 48,8357 117.9118
17840.000 22781.7074 49,6409 118.1971
17900.000 225%52.,7598 "50.0986

5-161

118.3504




N5-15551(1)-7

TABLF 5-XXIv-A GEOCFNTRIC RADIUS, GECDETIC LATITUDE, AND
LONGITUDE (METRIC UNITS)

FIRST OPPORTUNITY

FVENT TIME FROM "GEOCENTRIC GEODETIC

1ST MOT RADIUS LATITUNE LONGITUNE
o (SEC) {METERS) (DEG) (DEG)

1ST oPp 9706.750 6572262, -5,2024 162.0920
9710.000 6572281, -5,0916 162,2705
9810.000 6572795, -1.6612 167.7387
FM NAV 9907.625 6573246, 1.7046 "173.0564
9910.000 6573256, 1.7864 173,1859
9912.000 65737265, 1.8553 173.2949
TR6 9912.000 6573265, 1.8553 173.2949
02H21 9954,000 6573441, 3.2994% 175.5868
LH2VTCO 9954 ,200 6573442, 3.3062 175.5977
10010,000 6573658, 5.2146 - 178.6540
10110.000 657399R, 8.5R64 -175,8153
10210.000 6574275. 11.8642 -170.1813
10310,000 6574490, 15.0089 -164.4055
S4B LUT 10408.300 6574643, 17.9307 -158.5553
02H2CO 10408.800 65T4h44, 17.9451 -158,5251
10410.000 6574646, 17.9796 -158.,4524
10480.000 6574723, 19.9328 -154,1635
104R1.000 6574724, 19.9599 -154.19715
10481.000 6574724, 19.9599 -154.1015
10482.000 6574725, 19.9869 -154.0394
LY 10482,000 6574725, 19.9869 -154.0394
S4BLUCH 10485.000 6574727, 20.N679 -153.8531
10490.000 6574737, 20.2023 -153,5420
S4R RET 10490,000 6574732, 20.20723 ~-153.5420
548 90T 10492.500 6574734, 20.2693 -153,3863
IGM ON 10496, 500 6574739, 20.3765 -153.1362
10500.000 6574745, 20.4701 -152.9164
TSMC3 10506.500 6574753, 20.6439 -152.5058
10510.000 6574754, 20.7374 -152.2834.
10520,000 6574741, 21.0043 -151.6430
1053C.000 6574744, 21.2705 -150.,.3949
10540, 000 6574755, 21.5361 -150.13390
10550.000 6574801 21.8009 -149.,6752
10560,000 6574897, 22.0647 -149,0032
10570.000 6575064, 22.3275 -148,3229
10580.000 6575318. 22.589?2 ~147.6342
"10590.000 6575682, 22.8495 -146.9369
MRS 10592.500 6575793, 22.9143 -146.7612
10600.000 6576175, 23.1085 -146.2305
10610.000 65768317, 23.3662 -145,5144

5-162

R



D5=-15551(1)-7

5-163

)
TABLF 5-XXIV-A GFDCENTRIC RADIUS, GEODETIC LATITUDE., AND
' LONGITUDE (METRIC UNITS)
(CONTINUED) FIRST OPPORTUNITY o e
FVENT  TIME FROM GEOCENTPIC GEQDETIC
] 1ST MQOT T TRADIUS ©  LATITUDF LONGITUDNE
(SEC) (METFRS) "~ (DEG) (DEG)

10670.000 6577638, 23.6225 -144%4.7832
10630.000 6578664, 23,8772 . =144.0517
10640.000 6573920, 24,1302 -1473,304A8
10650.000 6581437, 24.3812 -142.,5472
1066C.000 6583244, 24.6301 " -141.7788
1067C.000 6585373, 24,8746 -140.5994%
1068C.000 6587856, 25.1206 ©-140,2088
10690.000 6590726, 25.3619 -133.4069
10700.000 656401 7. 25.6001 T -133.5934
. 10710.000 6567764, 25.8352 -137.7683
10720.000 6602005, 26.0668 Y ~136.9314
10730.000 66CETTS. 26,2947  =134.0825
10740.000 6612112, ?6.5187 -135.2214
10750.000 6618057, 26,7384 -134.3482
10760.000 6624648, 26,9536 -133.4626
1077C.000 6631925, 27.1641 -132.5646
10780.000 6639929, 27.3694 -131.6539
10790.000 6648701, 27.5693 -130.7326
10800.000 6658280, 27.7636 -129.7946
10810.000 666870132, 27.9518 -128.R457
10820.000 6679983, 28,1336 -127.8839
10830.000 6692172, 28,3087 -126.9091
S4EGCS?  10833.049 6656079, 28.3607 -126.6092
TB7 10832,25¢6 6696351, 28,3643 -125.5886
S 10840.000 67C5296, 28.4 755 -125.9244
10843,049 6709467, 28.5261 -125.6241
TL! 10843.049 67C3467. 28.5261 -125.6241
e 10843,375 6709917. 28.5313 -125.5920.
10863,256 6723995, 28,6862 ~124,6193
o 10853,256 6723994, 28,6862 -124.6193
gRR GID 10853.375 6724166, 28,6880 -124.6080
neaY NAV  10854.375 6725636, 28.7032 -124.5096
- 10940,000 6881347, 29,6951 -116.1869
11040.000 7132464, 30,1197 -106.9058
11140,000 7448346, 29.8750 -98,3503
11240.000 7818140, '29.1257 -90.6646
11340,000 87231524, 28.0338 -83,.8808
11440,000 8679333, 26,7348 -77.9541
11540.000 9153796, 25.3307 -72.8005
11640.000 964851 7. 23.8924 -6R,3225



DS-16551(1)-7

TABLE 5-XXIV-aA- GEQCFNTRIC RANIYS, GEONETIC LATITUDE, AND
LONGTTUDE (METRIC UNITS)

{ CONT INUED) FIRST OPPORTUNITY

5-164

EVENT TIME FROM GFOCENTRIC GEODETIC

- 15T MOT RADIUS LATITUDE LONGITUDE
(SFC) {METERS) {DEG) (DEG)

TED MAN 11734.375 10129338, 22.54517 -64,6303
11740.000 10158342, 22.4664 ~64.4249
11833.049 10642681, 21.1757 —=61.2440
11840.000 10679166, 21.0812 -61.0219
11940.000 11207750, 19,7531 ~-58.0390
12040,000 11741545, 18,4904 -55,4134
12140.000 12278556, 17.2961 -53,092%
12240.00N 12817218, 16.1699 -51,0329

CSM SEP  12333,.259 13319979, 15.1792 -49.31654
12340.000 13356311, 15.1098 -49,1981
12440.000 13894881, 14.1124 ~47.5580
12540,000 - 14432183, 13.1740 -46.,0873
17640,000 14967641, 12.2907 -44.7649
12740.000 15500808, 11.4587 43,5730
12840.200 16031341, 10.6740 =42 .4964
12900.000 16348285, 10.2244 -41,3003



D5-15551(1)-7

TARLFE S5-XXIV-R GEOCENTRIC RADIUS, GFODETIC LATITUDE, AND
LONGTTUDF (ENGLISH UNITS)

FIRST OPPORTUNITY

EVFNT  TIME FROM GENCENTRIC GEODETIC
SLIoL1ST MOT RANDTIUS LATITUDE LONGITUDE
sors s (SECY (FEET) (DEG) : (DEG)
1ST OPP  9706.750 - 21562540, ~5,2024 162.09290
77 9710.000 21562598, -5.00916 162.2705
9810.000 21564287, -1.6612 167.7387
FM NAV 9907.625 21565767, 1. 7046 "173.0564
o 9910.000 21565801. 1.7864 173.1859
9912,000 21565829, 1.8553% 173.2949
TR~~~ 9912,000 21565829. 1.8553 173.2949
02H21 9954,000 21566407, 3,2994 175.5868
LH2VTCO  9954.200 T21566409, 3.3062 175.5917
110010.000 21567121. 5.2146 - 178.6540
10110.000 2156R236., B. 5864 -175.8153
10210.000 21569143, 11.8642 -170.1813
10310.000 21559848, 15. 00R9 -164,4055
S4r LT 10408.300 21570352, 17.9307 -158.5553
0?H2CO  10408.800 21570354, 17.9451 -158.5251
7 10410.000 21570359, 17.9796 -158.4524
10480.000 21570612, 19.9328 —154.1635
10481.000 21570615. 19.9599 -154.1015
-10481.000 21570615. 19.9599 -154.1015
ST E 10482.000 21570619, 19.9869 -154,0394
LY 10482.000 21570619. 19.9869 -154.0394
S4RLUCO 10485.000 21570628, 20.0679 -153,8531
7 10490.000 21570642, 20.2023 -153.5420
S4f: RET 10490.000 21570642, 20.2023 -153.5420
S4R 90T 10492.500 21570650, 20,2693 -153.32863
IGM ON  10496.500 21570666, 20,3765 -153.13462
10500.000 71570686, 20.4701 -152.9164
TSMC3 10506.500 21570713, 20.6439 -152.5058
S 10510.000 2157071 4. 20.7374 -152.283%4
10570.000 21570696, 21.0043 —151.6430
1n530.000 21570681, 21.2705 -150.9949
10540.000 21570720, 21.5361 -150.3399
10550.000 21570869, 21.8009 -149,6752
10560.000 21571186, 22,0647 ~149.0032
10570.000 21571731, 22.3275 -148.3229
- 10580.000 21572547, 22.5892 -147.6342
'10590.000 21573761, 22,8495 -146.9369
MRS 10592.500 21574123, 22.9143% -146.7612
10600.000 21575376, 23.1085 -146.2305
... 10610.000 21577485, 23.3662 —l45.5144

5-165




D5-15551(1)-7

TABLE S-XXIV-B GEOCENTRIC RADIUS, GFODETIC LATITUDRE, AND

LONGITUDE (ENGLISH UNITS)

({CONTINUED) - FIRST OPPORTUNITY
EVENT TIME FROM GEOCENTRIC GEDDETIC
1ST MOT RADIUS LATITUDE LONGITUDE
(SEC) [FEET) (NEG) {DEG)
10620.000 21580178, 23.6225 -144.7882
10630.000 21583542, 23.8772 -144.0517
10640,000 . 21587664, 24,1302 -143,3048
10650.000 21592640, 24.3812 ~142.5472
10660,000 21598570, 24,6301 -141.77488
10670.000 21605555, 24.8766 ~140.,9994
10680,000 21613700, 25.1206 -143.7038
10690.000 21623116. 25.3619 -139.,4069
10700.000 21633913, 25.6001 . —=133.5934
10710.000 21646208, 25.8352 -137.7593
10720.000 21660120, 26,0668 -134.9314
10730.000 21675770, 26.2947 -136.0825
10740.000 21693287, 26.5187 -135.2214
10750.009 21717785, 26,7384 -134,348?
10760.000 21734408, 26.9536 =133.,4625
10n770.000 217548284, 27.1641 -132.5646
107R0.000 21784545, 27.3694 -131.6539
10790.000 21813324, 27.5693 -130.7306
10800.000 21844752, 27.7636 -129.7946
10810.000 21878947, 27.9518 -128.8457
10820.000 21915954, 28.1336 -127.88139
10830.000 219559413, 28.3087 -126.9191
S4BGCS? 10833,.049 21968763, 28,3607 -126.6092
TR 10833,25¢ 21969657, 28.3641% -126.5886
10840,000 21999001. 28.4765 -125.9244
10843, 049 22012686, 28.5261 -125.6241
TLY 10843,049 22012686, 28.5261 -125,6241
10843.,375 22014163, 28.5313 ~-125.5920.
108513,.25¢ 22060355, 28.6862 -124.6193
10853.259 22060355, 28,6862 -124.6193
ORB GID 10853.375 22060912, 28,6380 -124,6080
ORB NAV 10854.375 22065136, 28.7032 -124.,5096
- 10940.000 - 22574598, 29,6951 -115.1R69
11040.000 23470472, 30.1197 -106.9058
11140.000 24436832, 29,8759 -98,3503
“11240.000 25650065, 29,1257 -90.6646
11340.000 27006311, 28,0338 -83,8808
11440.000 284755013, 26.7348 -77.9541
11540, 000 30032139, 25.3307 -72.8005
11640.000 31655240, 23.8924 -68.3225
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TABLE 5-XXTV-8

{CONTINUED)
EVENT  TIME FROM
, 1ST MOT

(SECY
TE&D MAN  11734.375
: 11740.000

11833.,049

1184C.N00
11940.000
17040,000
12140.000
12740.000
CSM SEP  12333,259
S 12340,000
12440.000
12540, 000
12640,000
12740.000

12840.000

12300.000

FIRST

D5-15551{1}-7

'W’GFQCENTRIC'PKﬁIUS. GEODETIC LATITUDF, AND

CONGITUDE (ENGLISH UNITS)

GFOCENTPIC

RADIUS
(FEET)

33232736,

33327897,

. 34916932,

35036634,
36770833,
385722131,
40283976,
42051242,
43700720,

" 43819919,

45586879,
47349681,
49106433,
50855469,
52596263,

53636106,

5-167

DPPORTUNITY

GFODETIC
LATITUDE

{DFG)

22.
22.
21.
21.
19.
18,
17.
16.
15.
15.
14.
13,
12.

5457
4664
1757
0812
7531
4904
2961
1699
1792
1093

1124

1740
2907

11,4587

10.
10.

6749

2244

LONGITUNE

(NEG)
-64.6303
64,4249
-61.0219
-58.01390
-55.4134
-53.09826
-51.0329
~49.3154
-49,1931
-47.5580

—46,0873

~44,7649
-43,5730
-42.4964
-41.9003




TABLE 5-

EVENT

1ST OPP

Fﬁ NAV

TR6
02H21
LH2VTCO

S4R LUI
N2H2CO

LTI
S4RLUCD

S4B REI
S4B 907
IGM ON

TSMC3

MRS

XXV

TIMF FROM
1ST MOT

(SEC)

9706.750
9710.000
9810.000
9907.625
9910.000
8917,000
9912.100
9954 .000
9954,200
10010.000
10110.000
10210.000
10310.000
10408.300
10408.800
10410.000
10480.000
10481.000
10481.000
10482.000
10482.000
10485.000
10490.000
10490.000
10492.500
10496.500
10509.000
10506.500
10510.000
10520.,000
10530,000
10540,000
10550.000
10560.000
10570.000
10580,000
10590.000
10592.500
10600.0990
10610.000

NS-15551L T )7

COMMANDFD AND ACTUAL ATTITUDE ANGLES
FIRST OPPORTUNITY

PITCH  VEHICLE YAW VFHICLF ROLL  VEHICLE
ATTITUDE PITCH ATTITUDE YAW ATTITUDE ROLL
COMMAND ATTITUDE COMMAND ATTITUDF COMMAND ATTITUDF

(DEG) (DEG) {DEG) (DEG) {DEG) {DEG)

-9,11 -9,11 0.36 0.3 0.0 0.0
-9,11 -9.11 0.36 0.36 0.0 0.0
. =-15.63 -15.63 0.46 0.46 0.0 0.00
-22.76 =22.76 0.56 0.56 0.0 0.00
-22.87 =22.87 0.56 0.56 0.0 N.00
-23,05 =22.99 0.56 0,56 0.0 0.00
-23,05 =-22.99 0.56 N.56 0.0 0.00
~25,80 =25.90 0.60 0.60 0.0 0400
-25,90 =-25,90 0.60 0.60 0.N 0.N0
-29,71 =29.71 0.65 0.65 0.0 0.00
-36.,48 =-36,48 0.73 0,73 0.0 9.00
-43,25 -43,25 0.80 0.80 0.0 0.00
-50,02 ~-50,02 0.86 0.86 0.0 0.00
-56,74 =55.74 0.91 0.91 0.0 0,00
~56.,74 =-56.74 0.91 0.91 0.9 0.00
~56.85 -56.85 0.92 0.92 0.0 0.00
-61.61 -61.61 0.94 0.94 0.0 0,00
—61.67 =-61.67 0,94 .94 0.0 000
-61.67 =-61.67 0.94 N.e9% 0.0 0.00
-61.70 —-61.67 0.94 0.95 0.0 -0.02
-61.70 —-61.67 Ne9% 0.95 0.0 -0.02
-61.60 -61.67 0.95 0.96 0.0 -0 .06
~62.24 —61.A7 0.95 0.97 0.0 -0,14
—-62.24 —61.67 0.95 0.97 0.0 -0.14
-62.41 —-61.78 N. 9% 0.92 0.0 -0.21
-672.80 =-62.16 0.83 0.80 0.0 -0.35
-66.,30 -64,52 -0.91 -0.89 0.0 -0.67
-67.59 -6T7.48 =0,7? ~0,97 0.0 0.22
-67.81 =-67.48 —0.55 -0.89 0.0 0.52
-68,47 -68.,23 -0.09 -0.41 0.0 N.76
-69,04 -68,81 0.27 -0.04 0.0 0.84
~-69.55 =—69,132 0.58 0.26 0.0 0,74
-70.03 -69.80 0.8% 0.54 0.0 n.8?
~-70.47 =70.25 1.10 0.79 0.0 N.76
-70.90 -70.68 1.34% 1.03 0.0 0,78
-71.32 -71.09 1.58 1.26 0.0 0.77
-71.73 -=-71.50 1.81 1.49 0.0 0.76
-71.83 =T1.60 1.87 1.59% 0.0 D.74
-72.09 -T71.85 2.24 1.78 0.0 .82
-72.24 -=12.01 1.91 1.56 0.0 0.63
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D5—-15551(1)~-7

TARLF 5-XXV
({CONTINUED)

COMMANDEN AND ACTUAL ATTITUNE ANGLES
FIRST OPPORTUNITY

PITCH  VEHICLE YAW  VFHICLE ROLL  VFHICLE
EVFNT TIME FROM ATTITUDE PITCH ATTITUDE  YAW ATTITUDE  ROLL
- ———==-: 1ST MOT COMMAND ATTITUDE COMMAND ATTITUDE ~COMMAND ATTITUDE
(SFC) {NEG) (DEG) {DEG) [DEG) (DEG) (DEG)
10620.000 =72.71 =T72.47 - ?2.47 2.11 D.0 0.75
10630.000 -73.11 -72.88 2.87 2454 0.0 0.76
10640.000 -73.43 -73.21 3.05 2.74 0.0 0.86
10650.000 ~-T73.74 -73.51 3,24 2.90 0.0 0.74
10660.000 ~T4.C8 -73.85 3.48 3.15 0.0 0.R82
S 10670.000 ~T4.41 -T4.18 3.70 3.37 0.9 0.74
10680.000 -T4.74 =-74.51 3.91 3.58 0.0 0.80
10690.000 -75.C9 ~-T4.85 4.12 3,79 0.0 0.76
10700.000 —75.45 ~-175.21 4,33 4.00 0.0 S 0,77
~10710.000 -75.83 -75.58 4.55 4,21 0,9 0.77
- == --10720.000 -76.22 =15.97 4,76 4,42 0.0 D.76
o 1073C.000 =76.65 -76.39 4,97 4,63 N.0 0.79
) 10740.000 =-77.10 -76.84 S.17 4.83 0.0 0.75
“10750.000 -77.59 =-77.33  5.38 5.04 N.0 n.81
i 10760,000 -78.12 -77.86  5.54 5.21 0.0 0.75
. 10770.000 -78.71 -78.45  5.75 5¢40 0.0 0.84
107R0.000 ~-79.40 -79.13 6.01 5.67 0.9 0.74%
10790.000 -80.16 -79.88 6.20 5.86 0.0 0.87
10800.000 -81.05 —B80.76 6.39 6405 0.2 0.75
10810.000 -83.65 -83,49 6.82 6.50 0.0 0.R0
10820,000 -83.55 -83.34 6.79 bobh 0.0 0.72
10830.000 —-83.55 -83.35 6.73 ba4l 0.0 n.78
$4RGCS2 10833.049 -83.54 -83.33 6.73 6,40 0.0 0.73
TR7 10833.259 -83,54 -83,33 6.73 6.40 0.0 N.73
10840.000 -83.54 -83.33 6.73 6.40 0.0 0.66
10843.049 -83,54 -83.33 6.73 6,40 0.0 N.63
TLT 10843.049 -83.54 -83.33 6.73 6440 0.0 - 0.63
' 10843,375 -83.54 -83.33 6.73 6440 NeO 0.63
10853.256 -83.54 -83.32 6.73 6.38 0.0 0.53
10853.259 -83.54 -BR3.32 6.73 6.38 0.0 0.53
ORB GID 10853.,375 -91.22 -83.32 1.66 6.38 0.0 0.0
ORR NAV 10854.375 -91.71 -83.69 1.66 5.79 0.0 -0.23
10940.000 —-98.,4R —98,48 1.61 1.61 0.0 0.90
11040.000 ~-107.27 -107.27 1.51 1.51 0.0 -0.00
11140.000 -114.76 -114.76 1.40 1.40 0.0 -3.n¢
11240.000 -122.17 -122.17 1.27 1.27 0.0 -0.00
11340,000 -128.36 -128.36 1.14 1.14 0.0 -0.00
114406,000 -134.40 -134.40 1.09 1.00 0.0 -0.00
11540.000 -139,41 -139.41 0.88 0.88 0.0 -0,00
11640.000 —144.30 -144.30 C.75 0.75 0.0 -0,20
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TARLE S5-XXV

EVENT

TED MAN

CSM SFP

{ CONTINUED)

1ST MOT

(SEC)H
11734.375
11740.000
11833.049
11840.000
11942.000
12040.000
12140.000
12240.000
12333.256
12340.000
12440.00C
17540.000
12640.000
12740,000
17R40.000
17903.700

D5-15651(1)-7

COMMANDED ANN ACTUAL ATTITUDE ANGLES
FIRST OPPORTUNITY

(DEG)

-27.18
. —27.18
-27.18
-27.18
-27.18
-27.18
—27018
-27.18
-27.18
-27.18

. =27.18

-27.18
-27.18
-27.118
—-27.18
-27.18

PITCH - VEHICLE
TIME FROM ATTITUDE
COMMAND ATTITUDE

PITCH

(NEG)
-148.03
-14R,03

‘860 20
-79.84
-?29.06
-77.18
-27.18
-27.18
-27.18
-27.18
~-27.18
-27.18
-27.18
-27.18
-27.18

5-170

YAW

ATTITUDE
COMMAND

(DEG)
41.05
41.05
41.05
41;05
41.05
41.05
41.05
41.05
41,05
41.06
41.05

. 41.05

41.05
41.05
41.05
41.05

VEHICLE
YAW
ATTITUDF

(DEG)
0.65
0.65

44.74
39,94
41.05
41.05
41.05
41.05
41.05
41.05
41.05
41.05
41,05
41.05
41.05

ROLL
ATTITUDE
COMMAND

{DEG)
180.00

180.00°

180.00
180.20
180,00
180,00
180,00
180.00
180,00
180.00
180,00
180.00
180.00
130.00
180,00
180.00

VEHICLE
ROLL
ATTITUDE

(DEG)
0.030
0.00

-51.11
-55.02
-=123.45
~-180.00

-180.00

-180.00

-180.00
-180.00
-180.70
-180.20

-180.120

-180.00

-180.00

-180.00

FI-. N
N



D5-15551(1)-7

TQBLF 5—-XXV1 SPACFCRAFT GIMBAL ANGLES

FIRST OPPORTUNITY

5-171

EVENT  TIME FROM SPACECRAFT GIMBAL ANGLES
1ST MOT PITCH YAW ROLL
(SFCS)H o {DEGRFES) {DFGREES) {NEGREFS)
1ST Npp 97N6.750 80.88700 0.35907 "180.000090
9710.000 80.88700 0.35907 180.00900
9810.000 74.36694 0.45693 180.00020
FM NAV 9907.625 67.244R9 - 0.55815 180.00099
9910.,000 67.12605 0.55978 180.00010
9912,000 67.00722 0.56140 180.00000
TR6 9912.000 67.10722 N.56140 180.009090
02K21 9954,000 64.09581 0.60061 180.00000
[H2VTCN  9954.200 64.09521 0.60061 180.00000
P 10010.000 60.29332 0.64976 180.00000
101117.0090 53.52057 0.73089 187.00000
710210,000 46, 74831 0.80283 180.00020
T 10310.000 39,97645 0.86454 180.000093
§4R LUI  10408.300 33,24434 0.91470 180.00000
‘N2H2C0 ~ 1040R.80C 33.264%4 0.91470 180.00020 .
. 10410.000 33.14554 0.91549 180.00000
10480.000 28.179371 0.94381 180.00009
10481,000 28.33431 0.94413 180,00000
104R1,000 2R.33431 0.94413 180.00000
10482,000 28.3320% 0.94904 179.98442
104R2,000 28.33205 0.94904 179.998442
10485,300 28.32685 0.96114 179.93767
10490.000 28.32558 0.96886 179.85960
10490.000 28.32558 0.96886 179.85960
" 10492.500 28.721859 0.92189 179.789909
T10496.500 27.84002 N.80427 179.64565
10500.000 25.47746 -N.89031 179.37271
S 10506.500 22.51881 -0.97269 -179.77724
10510.000 22.52487 -0.89271 -179.47367
10520.000 21.77494 -0.41041 -179.23548
10530.000 21.19304 -0.04413 -179.15551
10540,000 20.67927 0.26369 -1792.25943
10550.000 20.20418 0.53584 -179.18479
10560.000 19.75364 0.78925 -179.23884
10570.000 1 19.32399 1.02969 -179.21791
) 10580.000 12.90613 1.26387 -179,22523%
10590.000 12.50137 1.49392 -179.23994
MRS 10592.500 18.40079 1.55107 -179.25813
o 10606.000 18.15316 1. 77680 -179.18283
10610.000 17.98823 1.55636 -179.36503




TARBLE S5-XXVI

EVFNT

- S4BGCS?2
TRY

Tt 1

nesg GID
ORR NAV

( CONTINUED)

TIME FROM
157 MOT
{SFCS)
10620.000
10630.000
1064€.000
10650.000
10660,.000
10670.000
106R0.000
10690.000
10700, 000
10710.000
10720.000
10730.000
10740.000
10750.000
10760.000
10770.000
10780.000
10790.000
10800.,000
10810.000
10820.0006
10830,000
10833.049
10833.259
10840.000
10843, 049
10843, 049
10843.375
10853,259
10853,.259
10853.375
10854.375
10940.000
11040.000
11140.000
11240.700
11340.000
11440.,000
11540.000
11640.000

N5-15551(1)-7

SPACECRAFT GIMBAL ANGLES
FIRST OPPORTUNITY

PITCH

{DEGREES)

17.53046
17.12031
16.79205
16.48656
16.15260
15.82337
15.48932
15.14621
14.79055
14.41635
14.02529
13.6067¢
13.15812
12.67001
12.13556
11.54858
10.87158
10.11772
9.24142
6.50702
6.65753
6.65249
6. 46866
6.66859
6.66670
6.66723
6.66723
b.66T34
6.67652
6.6T652
6.67652
6.31171
-8.47546

-17.26622
-24,76450C
-32.17463
-139,36359
-44,40193
-49,41277
-54,29521

5-172

YAW

{DEGREES)

2.11281
2.53717
2.74138
2.90348
3.15126
3.36651
3,57670
3,.78800
3,99993
4,20996
4,41929
4,62607
4,83295
5.04036
5.,20514%
5.40162
5.66720
5.86104
6.,04766
6.50417
6.46170
h.4l424
6.39796
£.39799
6.39874
6.39695
6.39695
6.39666
6.37928
6.37928
6.37928
5.7R608
1.61219
1.51451

1.40279
1.26854
1.13981

1.00119
0.87725
0.74931

SPACECRAFT GIMBAL ANGLES

RAOLL
"{DFGREFS)

-179,2506T
-179.24255
-179.14191
-179.26470
-179,17910
-179.25719
-179.,20400
-179.,24389
-179.22765
-179.23125
-179.24047
-179.20902
-179.25269
-179.18788
-179.25228
-179.15745
-179.25500
-172.13205
-179.24785
-179.19659
-179.27786
-179.,21998
-179,76563
-179.26776
-179.33589
-179.36687
-179.36687
-179.37019
-179.47143
-178,471473

180.00000

179,.,77445

180.00000

180,00000

180.00030

180,00000

180.00000

180.00029

180.00000

180.07000



D5-1555111)-7

SPACFCRAFT GIMBAL ANGLES
FIRST OPPORTUNITY

TABLE S=-XXVI
- —— - ——-{CONTINUED)

SPACECRAFT GIMBAL ANGLES

EVENT  TIME FROM

1ST MOT PITCH Y AW ROLL
{SECS) {DEGRFES) (DEGREES) (CFGRFES)
TED MAN 11734.375 -58.03191 0.64857 180.00000
11740.000 -58,03191 0.64857 180.00200
11833.049 3,79522 44, 74470 128.88650
11840.:000 10.16045 45,06628 124.97948
11940.000 60.93781 39.94462 56.55007
— 12040.900 62.82042 41.051656 0.20000
12140.000 62.82042 41.05166 5.00000
12240.000 62.82042 41.05166 0.00000
CSM SEP  12333.259 67.82042 41.05166 0.00009
12340.000 62.82047 41.05166 0.00000
17440.000 62.R2042 41.05166 6.60009
12540, 000 62.82042 41.05166 0.,00000
17640.000 62.82042 41.05166 0.90000
§ 12740.000 62.82042 41.05166 0.00000
12840.000 62.82042 41.05166 0.00000
17900.000 62.82042 41.05166 0.00000

5-173




TABLE S5-XXVII

EVFENT

LTI
S4RLUCO

S4B RETY
S4R 907
IGM ON

TSMC3

MRS

TIME FROM

1ST MOT
(SEC)

10482.000
10485.000
10490.000
10490.000
10492.500
104G6.500
10500.000
10506.500
10510.000
10520.000
10530.000
10540,000
10550.000
10560.000
1057C.000
10580.000
10590.000
10592.500
10600.000
10610.000

D5—=15551(1)-7

COMMANDED ATTITUDE CONTROL SIGNALS

FIRST OPPORTUNITY

PITCH
{DEGREES])

( COMMANDED CONTROL SIGNALS

YAW
{NDEGREES)

ARE ZERO FOR THIS PERIOD

OF FLIGHT)

_3-D SIMULATION

0.021
0.224
N.569
0.569
0.140
D.375
0.347
0.195
0.177
N.141
0.138
0.140
N.141
0.141
0.143
0.144
0.145
00144
0.154
0.157

5-174

05029
0.031
0.023
0.023
~0.226
-0.,599
-0.151
-0.226
-002?7
-0.229
-0.230
-0.232
-0.233
-N.235
© =0,.297
—00253

COMMANDED CONTROL SIGNALS

ROLL
(CFGREES)

0,093
0.137
0.209
0.209
0.428
N.590
0.826
-0.787
-0.760
-0.718
-0 Th4
-0.715
-0.809
-0 0706
-0.846
-N.707
-0.726
-0,952
-0.620



S&RACS?
TRT

Ll

aRA GID

TARLE B5-XXVI1
{CONT INUED)

TIMF FROM
1ST MOT
{SEC)
10620.000
10630.000
1064C.000
10650.000
10660.,000
10670.000
10680.000
10690.000
10760.900
10710.000
10720.000
1073C. 900
10740.000
10750.000
1076C. 000
1077C.000
10780.000
10796. 000
1080C. 000
10810.000
1082C.000
10830.900
10832, 049
10833.256
10840, 000
10843.049

10843.049

10R43.375
10853.256
10853.259
10853.375

D5-15551(11-7

COMMANRED ATTITUDE CONTROL STGNALS

'FIRST OPPORTUNITY

PITCH YAW

(DFGREES) {DEGREES)
Ne 147 -0.238
Nel148 -N.239
0.149 -0.242
N.151 -0.247
N.151 -0.245
0.153 -0.247
0.154 -0.249
0,155 -0.250
0.157 -0,251
0.157 -0.253
0.159 -0.254
0.160 -0.255
0.161 ~-0.258
0.16? -0.259
C.164 -0.261
0.166 -0.262
0.169 ~0.264
g.17¢C ~-0,.265
C.166 -0.264
0.167 -0.266
ND.166 -0.266
0.168 -0.268
0.168 -0.268
0.167 ~-0.7267
0.167 -0.269
0.208 ~-0.336
0.2018 -0.336
0.223 -0.362
0.223 ~0.362
0.223 -0.362

(COMMANDED CONTROL SIGNALS
ARE ZERO FOR THE REMAINDER
OF THE SIMULATED FLIGHT)

'5-175

ROLL
(DFGREES)
-0.881
-0.,757
-N.726
-0.755
0,714
-0,.781
-0.708
-),R13
-0,7013
-0 .844
-0.707
-0.383
-0.710
-0,918
-0.720
-2.960
-0.729
-0.992
-N.738
-N.,750
-0.774
-0,709
-0.708
—’1.706
-0.6137
-0.,606
-0.,606
-0.603
~-0,.,503
-0.503
-0.503



D5-15551(1)-7

TABLE S5=-XXVIII VEHICLE B30DY ROTATION RATES
FIRST OPPORTUNITY
FVENT TIME FROM BONDY ROTATION RATES
1ST MOT ' X Y z
(SECH (DFG/SEC) (DEG/SEC) (DEG/SFC)

(BODY ROTATION RATES ARE
NOT CALCULATED DURING THIS
PERIOD OF FLIGHT)

3-D SIMULATION

LTI 104R2.000 -0.016 -0.002 N.005
S4BLUCO 10485.N00 -0.016 -0,001 N,003
10490,000 _ -0.016 0,000 0.009
S4B REI  10490,000 -0.N16 0.000 9.000
S4B 90T 10492.500 -0.045 -0.098 -0.040
IGM ON 10496.500 -0.,047 -0.148 -N,.047
10500,000 " -0.037 -1.127 -0 .640
TSMC3 10506.500 0.113 D.112 N.052
1n51C.000 0.070 -9,091 N.N34
1n520.700 -0.001 -0,060 0.N41
10530.000 -0.025 -0.,054 0.034%
1N540,000 0.004 -0.049 0.029
10550.000 -0.Nn21 -0.045 0.027
10560.000 0.009 -0,043 nN.n25
10570.000 -0.016 -0.042 0.N24
10530.000 0.013 -0,041 0.N24
10590.000 -0.012 -0,040 0,023
MRS 10592 .500 -0.005 -2,040 0.024
1060C0.000 0.025 -0,042 n,.081
10610,300 . =0.N04 -N.030 n.033

5-176



TABLE 5

EVENT

=4
‘N—
oy

QRrRR GIN

54BGCS?

-XXVITI

{CNANTINUED)

TIME FROM

1ST MOT
{SEC)
1062C.000
106308.0700
10640.000
10650.,000
1066C.000
10670.900
C106R0,000
10690,000

10700.000
10710.000

10720.000
10738,000

1N740.000

10750.000
1076C.000
10770.000
10780.000
10790.000
10800.700
10810,.000

10820.000
T 10830.000 T

10832,049
10833,256

10840,.000

108413,049
10843.049
10843.375
1NR53,2565
10853.259
10R53,375

D5-15551(11—7

VFHICLE BONDY ROTATION RATES

;'f”tDEG/SEc;

FIRST OPPORTUNITY

-~ --poDY ROTATION PATES

X

0.024
-0.002
-0.029

0.002
-0.024

0.005
-0.021

0.008
-0.017

D.N11
~-0.014

- N,014
- =0.012

0.016
~-0.010

0.018

T T -0.009

0,018
~-0,009
-0.014
0.006
-0.019
-C.Nn1N
-0.0190
-0.010
-C.N10
~-0.010
-0.010
-0.010
-C.010
-0.010

Y

(DEG/SEC)

_00046
-0.235
-0.030
-2.032
-0.032

-000337

-N.,033
-0.035
-0.036
-2.,03¢8
-0.040
-0.043
0,046
-0.0590
-0.054
—0.062
-0.,070
-0.080

"0-094

0.062
-0.003
N.007
-0.000
-0.000
—QOOOO
3.000
0.000
0.000
N.001
0.001
N.001

*7 (BODY ROTATION RATES ARE
NOT CALCULATED DURING THE

5-177

" REMAINDER OF THE SIMULATED
“ FLIGHT)

7

(DEG/SECD)

0.057
0."30
0.N13
0.024
0.02%
0.0n21
0.n21
ND.021
ND.021
0.022
0.021
n.021
D.N21
D021
Nn,015
J.026
N,023
0.019
0.720
-0,n08
-N,004
-0 ,.,008
0,030
0,000

-0.,n01
—O.DO[
-0.001
-0.,003
-0.073
-0.723




TABLE S-XXTX-=A .

EVENT
1ST app
FM NAV

TR6
02H21
LH2VTCN

S4B LUT
D2H2CO

LTI
S48LUCO

S4B RFI
S4R 907
IGM ON

TSMC?3

MRS

TIMF FROM
15T MOT

(SFC)

9706.750
371¢.000
9811.000
9907.625
9910.000
9912.000
9912.000
9954.000
9954,200
10010.700
10110.000
10210.000
10310.000
10408.300
104C8,800
10410,000
10480.000
10481.000
10481.000
10482.000
10482.000
10486.000
10490.000
10490.000
10492.,500
1049€6,500
10500,000
10506.500
10510.000
10520.000
10532.000
10540, 000
10550, 000
10560.000
10570.000
10580.N00
10520.000
10562.500
1060C.000
10610.000

N5-15551{1)-7

VEHICLF POSITION - INERTIAL COCRDINATES
(MFTRIC

FIRST OPPORTUNITY

VEHICLE POSITION COMPONENTS

X

{METERS)

1041988,
1066985,
1826607,
2543531,
2560586,
2574932,
2574932,
2872740.
2874142,
3258615,
3510900,
4508291,
5042423,
5498551,
5500692,
5505807,
5784572,
5788271,
5788271,
5791961,
5791961,
5802983,
5821191,
5821191,
5830220,
5844592,
5857097,
5880133,
5892433,
5927174,
5961312,
5994940,
6027750.
6060038,
6091696,
6122720,
6153103,
6160599,
6182851,
6211982.

5-178

Y

(METERS)

-102099.
-96471.
-89684.
—-89504,
-89351,
-89351.
—-86032.,
-B86016.
-71879,
-61440.
-38184,
-38122.
-37973.
-29120.
—28992.
—289920
-28863.
-28863.
-28478.,
-21835,
-27512.
-26995.,
~-25702.
-25251.
-23968.
—22687.
-20119.
-16207.
-148756.,
-13526.
-12153.

z

" {METERS)

-6438331,
-6313148.
-6060526.
-60533513,
—60472176.,
-6047276.
-5911860.,
-5911179.
-57085713.
-52836619.,
~-4T34622.
—-4218457,
-3604211.
-360N0955,
-3593134,
-3124877.
-3111167.
-3111167.
-3090569,
-3056151.
-3056151.,
-3038899,
-2011180.
-2986802.
-2941217.
-2916501.
-2R845232.
-2772994,
-2699786.
-2625610.
-2550463.
—2474347.
—-2397259.
-2319201.
-2298535,
-2240143.
-2160015.



DS5-15551{11~7

TABLF S—XXIX-A VFHICLF POSITION — TINFRTIAL COCRDINATES
-~ (METRIC UNITS)

{ CONTINUFD) ““EIRST OPPORTUNITY

FVENT  TIME FROM TS UYERICLE POSITION COMPONENTS
UL ST MOT X Y ' 4
L TsECY 7 {METERS) ( METERS) (METERS)

5-179

10620.000 - 6240494, -10756. -2078808.

- 10630.000 6268384, S -9329, ~1996519.
10640.000 £295648. ’ ~-7867. -1913139.
10650.000 " 6322283, -6364. —-1828662.
10660.000 6348287, -4819, -17430R1.
1067C.000 6373657, ~-3225, ~16545390,
10680.000 6398390, -1580. -15485R81.
©10690.000 | b4?2485, 121. -1479645,
10700.000 T 8445940, 1883. -1389572.
10710.000 6468753, 3710. -12983513,
In720.000 6490921, 560R. -1205977.
~10730.000 6512443, 7582. -1112430.
10740.000 © 6533317, 9636, -1717699.,
10750.000 6553539, 11778, -021771.
1076C.000 T 6573108, 14013, -824676.
"10770.000 6592020, 16346, ~726245,
10780.000 6610270, 18785, -626610.,
10790.000 6627851, 21337, -525700.
10800.000 £644T755. 24009, -4234972,
10810.000 6A6C969. 26810, -319959,

o 10820.000 6676453, 29751. -215068,
P 10830.000 6691207, 32837, -1087913.,
S4RGCS?  108332,.049 6695561, 33808, -76107.
LY 10833.259 6695858, 33875. -73851.
10840,000 6705199, 360138, -1425.
10843,049 6709291, 37015. 21338,
10843.049 6709291, 37015. 31338,
10843.375 6709724, 37120, 348138,
10853.259 6722396, 40286, 141036,

10853, 2596 6722396, 40286, 141C36.
10853.375 6722539. 403213, 142280,
10854.375 67123773, 40644, 153023,
10940.000 6757189, 67859, 1070771,
11740.000 6806241, 98958, 2130102,
11140.000 6740610, 129066, 3166289,
11240,000 6609943, 1580085, 4172177,
11340.000 6424061, 185699, 5143437,
11440.000 6192156, 212111. 6078078,
11540.000 59722382, 237269. 6975749,
1164C.000 5621715, 261222. 7837216,




TABLFE 5-XXTIX-A
(CONT INUED)

EVFNT TIME FROM
: 1ST MOT
- (SEC)
TED MAN  11734.375
11740.300
11833.049
11840.000
11940.000
12040.000
12140.000
17240.000
CSM SFP 12333,259
12340.000
12440.000
12540.000
12640,000
12740.000
1784C.000
17900.000

D5-15551(1})-7

VEHICLE POSITION - INERTI AL COORDINATES

{METRIC UNITS)

FIRST OPPORTUNITY

VEHICLE POSITION COMPONENTS

X
(METERS)

5314900.
5296001,
4974675,
495004K2.
4587852,
4212565,
3826917,
3432961,
3C59647.
3032476,
2626893,
221738R,
1804926,
1390305.

qT74186.

724027.

5-180

Y
{METERS)

282784,
284038,
304311.
305790,
326553.
346400,
365401,
383621.
3999¢61.
401119,
434160,
449797,
464901.
479509,
488050.

7
{MET ERS)
8618315,
R663926.
9403545,
9457693,
10220501.
109541357,
11661223,
12342962,
126575640,
13001317,
136373905,
14254213,
14851606,
154313131.
15994528,
16324951,



TASLE S-XXIX-B

CFVENT T

17 ape

IME FROM

1ST MOT
(SFC)
9706.750

.~ 9710.000
9810.000

9907.625

9910.000
9912.000

9912.000
2954,000

9954,200

10010.000
10110.000

N5-15551(11-7

VEHICLE POSITION - INERTIAL COCRDINATES

11710.000°
1031C.000

S48 LUT

n2H2Co

LTI

54RLUCH
8§48 RET
S4B 90T
16M NN

TSMC3

10408.300

10408 .800

1041C.000
10480.000

10481.000
10481.000

10482.000

10482.,000
10485.000

117490,000
10490.000

10492.,500

10496.500

10500.000

10506.500

10510.000

10520.000
10530.000
10540,000
10550.000
10560.000
10570.009
10580.000
10590. 300

10592.500
10600.000

10610.000

(ENGLISH UNITS)

 FIRST OPPORTUNITY

VEHICLE PNSITION CCMPONENTS

X
{FEET)

73418595,

3500607,
5992804,
8344917,
£400872.
8447941,
8447941,
9425001 .
9429600,
1069C995.
12831037,
147909846,
165433R1,
18C3GRAR8,
18046860,
18063671,
18678255,
18990389,
18990389,
19002496,
19002466,
1903RA59.
190498395,
19C981395,
19128019,
19175171,
19216197.
19291775.
19232130,
19446110,
19558111.
19668110,
19776084,
16882014,

19985880.
20087663,

20187347,
20211938,
20284945,

20380517.

Y

(FEET)

-335462,
-334G40,

- -316505.

-294240,
-293648.
-293148,
-29314¢8,
-282259.
-282205.
-266643,
-235827.
-201573.,
-164333,
-125276.
-125072.
-124587.
-95539,
-95118.
-9511¢8.
-94696,
—-94696,
-93432.
-91321.
-91321.
—-302¢%4.
-BR567.
-87079.
-84323.
-82844.,
~-78634.
-74433,
-70228.
-66008.,
-61765.
-5749C.
-53173.
-48806.
~-477C5.
-44377.

z
(FEET)
-21287175.
-21272908.
-20712426.
-19883614.
-1986098 73,
-19840145.
~19840145.
-13395865.
-19293633.,
-18728915.
-17334869,
-15697578.
-13840081.
-11824840,
-11814156.
-11788497.

T=10252221.

-10229738,
-1027373°.
10207240,
-10207240.
-1n139661.
-10026743.
-10026T743.
-9g970140.
-GR792100.
-3793220.
9649461,
-g9568573,
-9234749.
-90987748.
-8R57567.
-3614205.
—-836T6H62.
-8117935.,
-7365024.
-7608927.,
-7544405.

-7349551.

~708656673.




TABLFE 5-

EVENT

S4BGCS?
TR7

TLT

ORR GID
ORR ™ NAV

XXIX-8 .

{ CONTINUED)

TIME FROM
1ST MOT
{SEC)
10620.000
10630,.000
10640.000
10650,000
10660.200
10670.000
10680.200
10690.000
10700.000
10710.000
11720.000
10730.000
10740.000
10750.000
10760, 000
10770.000
10780.000
10790.000
10800.000
10810.00C
10820.000
10830.000

10833.049

10833.259
10R40.000
10843,049
10843,049
10843.375
10852.259
10853,259
10853.375
10854.375
10940.000
11040.000
11140.000
11240.009
11340.000
11440.000
11540.000
11640.000

N5-15551(1)-7

VEHICLE POSITION -

INFRTIAL COCRDINATES

(ENGLISH UNITS)
FIRST OPPORTUNITY

VEHICLE POSITION COMPONENTS

X
{FEET)
20474062,
20565565,
20655013,
20742399,
20R27713.
20810947,
20992094,
21071146.
21148097,
21222941,
21295672,
21366283,
21434766,
21501113,
21565316,
216217362,
21687237,
21744918,
21800379,
218535713,
21904375,
21952778,
21967064,
21668040,
21998683,
22012111.
22012111.
22013529,
22C55106.
22055106.
22055576,
22059621.
22300490.
2233C186.
22114841,
21686164,
21076315,
20315474,
19430336,
18443948,

5-182

Y
(FEET)

-35288,
-30608.
-25810.
-20881.,
-5185.
396.
12172,
18399.
24874,
3l6156.
38642.
45973,
53629,
61630,
170002,
78769.
87958,
97607,
107734,
110918,
111139.
118234,
121441.
121441,
121784.
132173.
132173.
1322965,
133345,
222634,
324665,
423444,
518402,
609248,
695904,
778442,
857029,

7

(FEET)
-6550258.
-6276703,
-5999547,
-5718771.
-5434351.
-5146263.
4854477,
-4558364,
4259589,
-3956616.
-3649704.
-3024182.,
=-270546¢.,
~23R2694,
-2055808.
-1724739.
-1289410.
-1049733,
-735605.
-3569313,
-2496G6,
—-242295.
—4676,
102815,
102815.
114298,
462716,
462716,
466796,
502344,
3513029,
6988524,
10388089,
13688221,
16874792,
19941202,
228B6317.
25712652,




N5-15551t1)1-7

VABLE S5-XXTIX-B VEHICLE POSITION - INERTIAL COORDINATES
' {ENGLISH UNITS) ’
(CONTINUED) FIRST OPPORTUNITY

EVENT TIME FROM VEHICLE POSITION COMPONENTS

1ST M0OT X Y z
{SECY- {FFET) (FFET) {(FEET)

YED MAN 11734.375 17437335, a27768. 28275313,
11740.700 173753130, 931883, 28424957,
11833.049 16221112, 998194, 30R51526.
11840,.000 16240362, 1003247, 310291784,
11940.000 15C52C0a, 1071366, 33531826,
12040.000 13820849, 1136483, 35539492,
17146.000 12555503, 1198823, 318258506,

o 12240.000 11262996, 1258600. 40495281,
£SHM SFP 12333,256 10038211, 13172208, 42511944,
o 12340.000 5949069, 1316007, 42655240,
= 12440.000 R619417. 1371223. 447437813,
17540,000 1274894, 1424409, 46765792,
126404000 5921672, 1475713, 48725741,
12740.000 4561368, 1525267, 50427725,
12840.000 31196148, 1573193, 52475486,

2375416, 16012113, 53559550,

1?900.000 o

5-183




N5-15551(1)-7

TABLF S—XXX-A VEHICLF VELNCITY ~ INERTIAL COCRNINATES

(METRIC UNITS)
FIRST OPPORTUNITY

EVENT TIME FROM VEHICLF VELOCITY COMPONENTS

1ST MOT X Y z

{SEC) {M/SEC) {M/SEC)H ’ {M/SEC)
18T 0OPP 9706750 76693,899 4R.,757 1229.347
9710.000 76R9.1085 49,217 1258.991
9R1N.300 7485.536 63.052 2159.761
FM NAV 99N 7.625 7185, 362 75.844 31009.781
9910.9300 7176.842 T6.145 3030.001
9912.,0200 7169.623 76,398 3047.009
TR6 2917.n00 7163.623 76.398 3047.009
02H21 9954,900 70C8.784 Bl.622 3400.063
LH?2VTCN 9954,200 TNCT.876 8l.647 3401.725
1001n0.000 6767.401 38.310 3857 .490
10110.000 6263,031 99,376 46304626
1021C.000 567C.861 1NG, 184 533R.578
: 10310.700 4999.238 117.589 5371.434
S4B LUTL 10408,300 427C. 761 124.364 6511.770
Q2H2CD 104CR,.300 426A,900 124,395 6514 .300
1041C.0090 4257.678 124.468 6527.362
- 1048€.000 31702.534 178.321 6857 ,737
10481.000C 3694.411 128,370 6855.115
10481.000 3694.411 128.370 £3855.115
10482.000 36R6.,282 128.419 6353 ,4383
LTI 10482.000 36R84.782 128.419 6R5G.48R8
S4B8LUCOH  10485,000 36451.894 128.5566 6872.602
1049C,.000 3621.140 128.R07 6R94,255
S4B RFT 10490.000 3621.149 128.807 6B94.255
S4B 90T 10492.500 3603.824 129.014 6£910.710
IGM ON 104c6.50C 3582,208 129,465 6948,534
1050C.009 35A3,079 129.703 6981.737
YSMC3 10506.5C0 31524,721 128,879 T044.661
10510.000 3503,997 128.611 T07R.551
10520.,000 3444.072 178.124 7175.362
10530.000 33813, 385 128.060 7272245
1054n.000 3322.008 128.338 7369.176
10550,000 3259.994 128.215 7466,139
10540,000 3197.377 129.773 7563.137
10570.000 3134,187 130.900 T660.174
10580.000 307C. 450 132.297 7757.261
10590.000 3006.186 133.967 7854 .,409
MRS 10597 .500 29930.040 134,427 T873.728
10600.000 2943.918 136,111 7659.064
10610.000 28R2.180 138,487 BNE6.659

5-184

4 ;
N



N5-15551(1)1-7

TABLE S5-XXX-A VEHICLF VELDCITY - INERTIAL COCRNINATES
o : [METRIC UNITS)
{ CONT INUED) FIRST OPPORTUNITY

FVENT TIMF FROM VFHICLE VFLOCITY CCOMPONENTS

1ST MOT X Y 14
(SEC)- {M/SEC) (M/SEC) (M/SEC)
10620.000 2820.211 141.017 8174.702
e 10630.000 2757.742 144,355 8283,312
10640.000 2694,980 148,202 R302,701
10650.000 2631.985 152.341 g85n2.781
1n660,000 2568.706 156.875 8513.442
10670.000 2505. 189 161.845 8724 .863
10680.N00 2461.456 167,240 8837.106
1069C. 000 2377.521 173,079 895N, 246
1N700.000 2313,390 179.386 9N64.368
10710.000 2249.067 186,180 9179.564
10720.000 ?2184,548 193.486 §2905,937
1073C. 000 2119.821 201.324 9413.599
1074C,. 000 2054.856 209.718 9532,.674
10750.000 1989.620 218.69R 96513,294
10760.,000 1624.096 228,308 775.92%
10770.000 '1858.182 238,475 9979 .455
10780.000 1791.664 249,392 1n026,816
10790.000 1724.425 261.087 1N155.450
10800, 000 1656.240 273,503 10286.582
10810.000 1585.257 286,941 17420,635
1PR20.000 1511.740 301.316 10557.730
10830.000 1439,035 316.02R 10697.706
S4RGCS2 10833.049 1417.047 320.574 10740,993
TA7 10833.259 1415.497 320.853 10743,664
10840.,000 1355,713 320.68%7 10744 .681
10843,049 1328.685 320,574 10744 .624
TLI 10843.049 1328.685 320.574 1N744.,624
f 10843.375 1325.799 320,562 12744.619
10853,259 1238.445 320,167 1NT43,474
10853,256 1238,445 320,147 10743.474
ORR GID 10853.375 1237.424 320,162 10743,.453
ORB NAV 10R854,375 1278.609 320,120 10743,260
o 10940,.000 493,328 315.131 10677.333
11040.000 ~-298,285 306.401 10492.116
11140.000 -998,054 295.469 10219.741
11740.000 -1598,785 283,252 9890.79)
11340.000 -2103.467 270.507 531,303
11440,000 -2521.014 257. 786 a161.N47
11540.000 -7862.861 245,453 793,725
11640,000 -3140,747 233,725

5-185

843R8,077



D5-15551(1)-7

TABLE 5-XXX-A VEHICLF VELOCITY - INERTIAL COGRDINATES
(METRIC UNITS)
{ CONT INUED ) FIRST OPPORTUNITY

VEHICLF VELOCITY COMPONFENTS

EVENT  TIME FROM

1ST MOT X Y z
(SEC) {M/SEC) {M/SEC) {M/SEC)
TED MAN 11734.375 —3354.126 223,310 B117,733
11740,000 -3365,530 222.710 A099.1656
11833,.049 -3535,321 213.137 7801.086
11840,000 —-3546,675 212,448 7775 .516
11940,000 -36G2.173 2N2.737 7479.990
12040.000 -3808.616 194.13?2 7200.416
12140.000 -3901.382 186.003 6940,011
127240.000 -3974, 833 178,493 6697.669
CSM SEP  12333,259 -4 (29.042 172.002 "h4RA, 8373
17340.000 -4032.493 171.551 6472.132
12440.000 -4077.7213 165.127 6262.108
12540.000 -4111.298 159.172 6066.33)
17640.000 -4136.619 153,643 5883,599
12740.000 -4154.697 148,501 5712.795
12840.000 -4166.775 143,710 5552.899
12900.000 -4171.574 140.990 5461.784

5-186

=
.



TARLFE 5-XXX-8

EVENT

FM NAV

TR6
N2H2T
LH2VTCN

=848 LUT
nPH2CN

e
=ES4ALUCD

S48 RET
$4R 90T

__TSMC3

MRS

15T ape

s7- 10500.000

TIME FROM
18T MOT

(SFCY

VEHICLE VELOCITY - INERTIAL COCRDINATES

9706.750

971@:@@?;?

9907.625

9910,000

9912.000
9912.000
9954.000
Q954,200

10010.000

10110.000

10210.000

10310.000

10408.300
10408.800
1041C.000
10480.00C
10481.000

10481.000

10482.000
10482,.000
10485,.000
10490.000
10450.000
10492 .,500
10496.500

n5-15551(1)-7

(ENGLISH UNITS)
FIRST OPPORTUNITY

VEHICLF VELOCITY

X
(FT/SEC)

©25247.449

10506.500

10510.000

105720.000

10530.000

10540.000

10550.000

10560.,000

1057C. 000
10580.000
10590.000
10592.500
10600,000

10610,000

7T 252264655
9810.000

24558,847
23574.021
23546,069
23522.386
23522.386
272994.693
22992.048
22202.758
20548,1003
18605.188%
16401.699
14C11.682
13999,0156
13968.597
12147.421
12120.770
12120,770

12094.102

12094,10?
12014.098
11880.380
11880.389
11823,.571
11752.65?
11685,893
11564.046
11496,054
11299.448
11100.344
10898,976
10695.517
10490.0R81
10282.767
10073.655
9862,.815
9809,R843
9658.523
9455 ,972

5-187

(F

COMPONENTS

Y
T/SEC)
159.963
161.472
206.864
248.831
249,818
250.648
250.648
267.789
267.870
289,732
326.038
358.7215
385.792
408.019
408.119
408.359
421.001

421.162°

421.162
421.322
421.322
421.804
422.594
422.594
423,274
424,755
425,534
422.830
421,953
420.354
4204145
421.057
422.949
425,763
429.463
434,044
439,524
441.034
446,559
454,354

4
(FT/SEC)
4033.290
4130 .547
7085.8329
9874 .609
9940 ,947
9996 .749
939G4.749
11155.0673
11160.515
12655.,806
15192.343
17515.021
19591.320
21364.075
21372.376
21392.263
22476.153
224906.533
22490.533
22504,.882
27504 .882
22547.905
22618.948
22613.948
22672.,932
22797.028
22905.663
23112.405
2312273.5913
23541.214
23859,070
24177.085
24495,207
24813.,440
25131.805
25450,331
25769.059
25848,779
26112.415
26465.417



TARLF 5-

EVENT

S4BGLS?
a7

TLY

ORB GID
ORB NAV

XXX-R

( CONT INUED)

TIMF FROM

1ST MOTY
{SEC)
10620.000
10530.000
10640.000
10650.000
10660.000
1067C.N00
10680.000
10690.000
10700.000
10710.000
10720.000
10730.000
10740.000
10750.000
10760.000
10770.000
10780.000
10790.000
10800.000
10R10.000
10820.000

10830.000

10833.049
10833.259
10840.000
10843.049
10843, 049
10843.375
108513.259
10853, 259
10853.375
10854.375
10940.000
11040.000
11140.000
11240.000
11340.000
11440.000
11540.000

11640.000

DS5-15551{1})-7

VEHICLE VELDCITY - INERTIAL COCRDINATES

{ENGLISH UNITS)
FIRST OPPORTUNITY

VEHICLE VELOCITY COMPONENTS

X
{(FT/SEC)
9252.661
9047.709
8R41.797
8635.,12C
R427.513
8219.125
8010.0256
7800.767
758G, 863
7378.829
T167.152
6954,792
6741.663
6527.625
63172.649

£096,398

587R,162
5657.562
5433,.859
5200, 973
4959,777
4721.243
4649.104
4644,018
4447,876
4359,202
4359.202
4349,736
4063.140
4063.140
4059.791
4030, 869
1618.529
-978.626
-3274.455
-5245.359
-6901.137
-8271.043
-9392.588
-10304.289

5-188

Y
(FT/SEC)
462.654
473,607
486,227
499,806
514.680
530.987
548,688
567.846
5R8.538%
610.827
634,797
660,511
688.051
717.514
749.042
782.398
818.215
856.570
R97.319
941,405
988.569
1036.837
1051.751
1052.667
1052.125
1051.752
1051.752
1051.712
1050.416
1050.416
1050.400
1050.262
1033.894
1005.254
969,385
929,304
887.490
845.755
805.293
T66.814

z
(FT/SEC)
268193.890
27T176.220
271535.108
27396.2672
2R259.3256
28624.879
28993,129
29364.323
29738,739
30116.680
30498.481
30884.512
31275.177
31670.912
32073.255
32481.812
32896.378
33318,.4064
33748 .627
34188.434
34638.221
35097.467
36239.495
35248, 241
35251.579
35251.389
35251.389
35251.344
35247.618
35247.618
35247 .5438
35246.915
35030.620
34422.952
33529.335
32450.098
31270.678
30055.928
28850.804
27683.979

® i
p



N5=-15551(11=-7

TABLF 5—-XXX-R VEHICLFE VELNCITY - INFRTIAL COORDINATES
S (ENGLISH UNITS)
* LCONTINUED)  FIRST OPPORTUNITY

5-189

462.564

EVENT T TIME FROM ) VEHICLE VFLOCITY COMPOAENTS ST
S TAST MoT X 7
0 SECY. C{FT/SFCY (FTISEC) (FT/SEC)
T&D MAN  11734.375 " -11004.350 732,644 26632.984
CE T 11714000000 T —~11041.764 130,677 26572.,068
11833.049  -11508,822 699,268 © 25594,114
11840.000 -11636.073 697.008 25523,345
- 11940.000  ~ -12113.428 665.789 T 24540,650
1 1204C.000 T -12495.458 636.917 23623.411
12140.000 T -12799.810 610.246 22769,066
- . 17240.000 T -1304C.790 585.607 21973.,979
CSM 1?333.25qj"’* 13218.642 564,312 21282,267
S 7{2340.000 "=13229.965 562,832 21234,029
12440.000 — —13376.684 541,754 20544.973
. 540,000 ~ -13488.512 522.217 - 19902.458
: 12640.000 T -13571.585 504,079 19303, 145
"1274C. 000 ';—I§630;§§7 487.209 18742 .764
1784C.000  -1367C.523 471.489 12218,142
12900.200 TT-1368¢£.266 17919.239




TABLE 5-

EVENT

1ST 0OpP

FM NAV

TRé
N2H2 1
LH2VTCN

S4B LUIT
0?2H2CO

LTI
S4BLUCO

S48 REI
S4R 90T
IGM DN

TSMC3

MRS

XXXT—-4A

TIME FROM

1ST MOT
{SECH
Q706.750
9710.000
9810.000
9907.625
9910.000
9612.000
9912.9200
9654,000
9954,200
10010.000
1011C.000
10210.000
10310.000
10408.300
10408,300
10410.000
10480.000
10481.000
10481.9200
10482.000
10482.000
10485.000
10490,0300
10490,000
10492.500
10496.50C
10500,000
10506.500
1N510,900
1052n0,000
10530,000
10540.200
10550,000
10560, 00C
1057C.000
10580.000
10530.000
10592.500
10600.000
10610,300

N5-15551{1)-7

UNITS)

FIRST OPPORTUNITY

VEHICLE POSITION COMPONENTS

X
[METERS)
-9299G14,
-9269422.
-8590685.
-7301040.
-788399349,
~-7869641,
-7869641.
-7566489,
-71565038,
-7158272.
—-4953780,
-4260778.
—4257286.
~-4248999,
-3767392,
-3760623.
-3760623.
-37513856,
-3753956,
-3733578.
-3699846.,
-3699846.,
-3683007.
-3656049.
-3632433.
-3588516.
-3564837.
~-3497064.
~3429120.
-3361007,
-3292728.
=3224286.
-315%5683,
-3086920,
-3C18001.
-3000746.
-?2G948901.
-2879559.

5-190

Y

(METERS)

-2120072.
-2124752.

~-2355450.
—-2357545,
-23592495,
-2359295,
—2393275,
=-2393424,
-2430177.
=2480294.
~2455977.
-2399538,
-2399169.
-?2398279,
-2338129,
—-2337153.
-23371653.
-2336174.
—-2336174%.
-2333215.
—-232R8220.
-2328220.
-2325691.
-2321592.
—-2317950.

-?2311055,

—-2307269.
-2296167.
—-2284638.
2272676,
-2260275.
~2247429.
—2234134,
—-2220384,
-2206175,

=2202551.

-2191495,
-2176323.

VEHICLF POSITION - EARTH-FIXED COORDINATES
(METRIC

z
{MFTERS)
-5497322,
-5506901,
=5765004.
-5946727.
~5050265,
-59%53211.
-5953211.
-60081135,
-6008365,
-6060612.
-6094923,
-6052037.
-5935747.
-57486736.
-5747506.
-5T744788.
-55686613,
-5565900.
-5565900.
-5563130.
-5563130.
-5554779.
-5540T725,
5540725,
-5533631.
—-5522169,.
=-5512022.
-5492872.
~-5482303,
-5451811.
-5420274.
-5287778.
-5354322.
-5319904,
-5284523.
-5248175.
-5210860,
-5201380.
-51332241.

(K..;,:/



N5-15551(1)-7

TARBLF 5-XXXI-A VEHICLF POSITION - EARTH-FIXER COORNDINATES

T IMETRIC UNITS)

5-191

{ CONTINUED) FIRST OPPORTUNITY
EVFNT  TIMF FROM VEHICLE POSITION COMPONENTS
1ST MOT X ' Y : 7
{(SECY {METERS) {MFTERS) (METFRS}
10620.000 ~-28099639, -2160655. -5092894,
10630,000 -?2740130. -2144482. -5051518.
10640.000 -26700137. -2127795. -5009108.
10650.,000 -2599685, -2110585. 4965460,
10660.000 -2529071. -2092846. -4921170.
10670.000 -245819N. -2074570, -4RT5636.
10680,000 -238703%6. -2055750. -4829052,
10690.,000  =2315673. -2036378. -4781413.
) 10700.000  =-22471885. -2016444, -4732715.
10710.000 -2171873, -1995941, -4692952.
10720.000 -2099542. -1974858. -4632117.
10730.000 -2026940. -19531925, -4580204.,
10740.000 -1954011. -1930913. 4527206,
10750.900 -1880732. -1908010., —4473112.
1076C.N00 -1R07124. -18R4522. -4417914,
10770.000 -1733144. -1R860377. -4361596.
10780.000 -1658841, -1835582. -4304149.
10790.000 -1584145, -1810120. ~4245557,
10800.000 -1509064., -17813974. ~41R5802,
10810.000 -1433599, -1757124. ~4124863.,
10820.000 -1357730. -1729540. -4N427060.
10R30.000 -1281464, -1701206. -31999295,
S4BGCS?  10833.049 -1258174, -15692416. -3979712.
TR 108312,259 -1256515. -1691808. -3978359,
T I 10840,000 -1204999, -1672230., ~3934827,
10843,049 -1181784, -1663337., -3915075.
TLT 10343.C49 -1181784. -1663337, =3915175.
10843,.375 -1179307. -1662385, -3012963.
10853.259 ~1104454., -1633335, -384B8569,
10853,.259 -1104454, -1633395, -3848669,
ORR GID 10853.375 -1103581. -1633054, -3R47914,
NRA NAV 10854.375 ~1096041. -1630107. -3841387.
10840,000 -473114. -1369485. -3269431,
11040.000 196475, -1047111. -2575161.
11140.000 RO4064 . ~709957. -18629473,
11240.000 1352729, -362371. ~1142344.
11340.000 1847283, -7964, -421117.
11440.000 2293375, 350442, 294845,
11540.000 2696817. 710737. 1001234,
11640.000 3063179, 1071408,

1695325,




TABLF 5-XXXI-A

EVENT

TLED MAN

CSM SFP

(CONTINUED)

TIME FROM

1ST MOT

(SECH

11734,375
11740.000
11833,049
11840.000
11940.000
12040.000
12140,000
12240.000
17333,259
12340.000
12440,.000
12540.000
17640.000
12740.000
12840,000
129C0.000

PS-15551(1)-7

UNITS)

FIRST OPPORTUNITY

VFHICLE POSITION COMPONENTS

X
{MFTERS)H
3379523,
3397564,
36R3988,
3704524,
3988050.
4251605,
4498176,
4730332,
4835798,
495028C.
5159918,
536CAR80.
5554573,
5742217.
5924865,
6032443,

5-192

Y
{METERS)
1411188,
1431406,
1765161.
1790034,
2146849,
2501592,
2854135,
3204439,
3529130.
31552525,
3R98456.
4242319,
4584219.
4924267,
5262577.
5464778,

VEHICLF POSITION — EARTH-FIXED COORDINATES
(MEFTRIC

z
{METERS)
2337229,
2375063,
2993730,
3039394,
3687751,
4319948,
4936061,
5536337,
60821913,
6121134,
6690878,
7246029,
7787063,
8314456,
RB28677.,
9131077,



D5-15551(1)-7

TARLF 5-%XXXI-R VFHICLE POSITION - FARTH-FIXED COORDINATFS
o (ENGLTSH UNITS) '

FIRST OPPORTUNITY

FVFNT TIME FROM ~ VEHICLF POSITION COMPONENTS
18T MY 77X I Y : B 7
ISEC) ) (FEFT) (FFFTY {FFET)
15T 0ep 9706.,759 -30482002. -6355618, -18035835,
9710.000 -1n411491. -6970970. -1R067267.
9810.200 -728184662. -7398619. " —-18914055.
FM NAV 9907.625 -25922046, -7727856. -19510259.
9511,000 -25866139, -7734727. -195218656,
9912.000 -75819032. -7740470. -19531522,
TR6 9912,000 -25819037. ~T740470. - -19531537.
Cp2H2T 9954,000 ~24824438, -7851954, -14711729,
LH2VTCO  9954,200 -24819679. ~-7852443, ~ ~ -19712483,
S 10010.900 -23485144, -7973021. -198813.9¢,
L 10110.700 "=21071469. -8108484, -19996468,
o 10210.200 -18656105., ~-8137448, -19859247.
7 1031C.000 . -16268864., ~-8057668., -19474236,
S4R LUT 1040R,300  -136§78930.,  ~~~  -7872502, ~-18R40 1355,
n2H2c0 10408.800 -13967475. -7871290. -18R56048,
10410.000  -13639990. ~7868370. -1RB4T729,
10480.000  =12360210. 7 T =76T1028. -1876936G1.
10481.209 -12338000, -766TR25, -187260827.
10481.000 -12338000. -7667R25, -18260827.
B 1N482.000 " =12315802. -T7664612. -18251739.
171 10482.000 © -12315802. -T664612. -18251739,
S4BLUCN 10485.000 -12249270, -7654907. ~182243472,
' : 10490,000 -12138601. -7638517. ~-18173230.
S4B RFT  10490.000 -12138601. -7638517. -1817R230,
S4B 90T  10492.500 -172083357, -7630219. -18154959,
IGM ON  10496,500 -11994910, -7616771. -18117357%2,
=T e 10500.000 -11917432, ~7604824, -180840A1,
~=TSMC3  1n506,500 -11773345, ~7582200, -18021233.
Sessso 105104900 -11695658, -7569779. ~-17986855,
10520.000 -11473308. -7533356, -17836520,
10530.000 -1125C394. -7495532, ~-177839250.
: 10540.000 ~11026926. -7456286, 17676437,
i 11559.000 -10802914. ~7415599. -17566674.
10560.000 -10578366. -7373455. -17453755.,
11570.000 -101353290. -7329836. -173376713.
10580,9000 -10127692. -7284725. -17218422.
10590,000 -9901577. -7238108. -17095%G8,
MRS 10592.500 -9844968, -7226216. -17064895,
10600.000 -9674871. ~-7189946, -16970346.
10610.900 -9447372. 7140167, -15841343,

5-193




TABLE 5-XxXXI-B .

EVENT

S4BGCS?
TR7

TLI

nRA GIN
ORR NAV

(CONTINUED]

TIME FROM

1ST M0OT
{SEC)
10620,.,000
10630.000
10640.000
10650.000
10660.000
1067C0.500
10680,000
10690.000
10700.000
10712.000
10720.200
10730.000
10740.000
10750.000C
1076C. 000
10770.000
10780.000
10790.000
10800,.,000
10R10.000
10820.000

10830.000°

1N833.049
10833,259
10840.000
10843.C49
108413, 049
10843,.375
10853.259
10852,259
10853,375
10854.375
10940.000
11040.000
11140.000

1124€.000

11340.000
11440.000
11540.000
11640.000

D5-15551{11)~7

{ENGLISH UNITS)
FIRST OPPORTUNITY

VFHICLF POSITION COMPONENTS

X

{FFET)
-9219060.
-B0899?27.
—-8759964,
-8529151.
-82G74771.
-7831482.
-7597122.
-7361826.
-71255%49.
-688R3726.
-6650N6T.
~-6410763,
-6170382,
-5928886,
-5686233.
-5442391,
-5197324.
-4950997,
-4703378,
—4454494,
-4204278,
-4127702,
4122423,
-3953409.
-3877244.
-3877244,
-3869118.,
-3623537,
-3623537.
—-3620672.
-35959136.,
-1552211.
644604,
2638007,
4438086,
6060641,
7574196.
‘8847826,
10€43800.

5-194

Y
(FFET)
-7088764.

- —7035704,

-6980954.
—-6924490.
-6R66291.,
-6806332.
-6744587.
-6681029.
6615630,
-6548162,
-5479192.
-6408089,
-6335017.
-6259940.
-6182R15.
-6103600.
-6022251.,
-5938713.
-5852932,
-5764843.
-5674344,
-56581386.
-5552546.
-5550552.
-5486318.
-5457141.

5457141,

-5454020.
~-5358906,
-5358906.
-5357783.
-5348121.
-4493060.
-3435405.
-232925h,
-1188882,
-26127.
1149743,
23318113,
3515117,

VEHICLF POSITION - EARTH-FIXED COORDINATES

z
(FEET)

-167089271.
-16573229.
-16434080.
-16291535.
-16145572.
-15996181.
-15843345.,
-15687051.
-15527289.
-16364015.
-151972135,
-15026918,
-14853037.
-14675565.
-14494467.
-14309699,
-141721223.
~13928992.
-13732947.
-13533015.
-13329067.
-13121045,
-13056797.
-130521358,
-12909538,
-12844734.,
-12844734,
-12837304,
-12626867,
-12626RET.
-12674389.
-12602977,
-10726479.

-8448690.,
-6112016.
-3747849.
-1381617.,
567339,
32R5086.
5562090,



TARLEF 5-XXXI-B
(CONTY INUED)

TIME FROM

EVENT

TYED MAN

CSM SEP

15T ™07
(SO

11734.375

11740.000

11833,049
11840.000

11940,000

12740.790°°

12140029
12240.000
17332,256
12340.00)
12440.000
12540.000

1764C,000

12740.000
12840,000
12900.000

NE-15551{1)-7

VEHICLE POSITION - FARTH-FIXECL COOPDIKATFS

(FNGLTSH UNITS)
FIRST OPPORTUNITY

VEHICLF POSITINN COMPONENTS

5-195

X Y

(FFET) (FFET)
11087673, 4629981,
11146843, 4666215,
12086576, 5761217,
12153949, 5872815,
13084153, 7043467,
13648835, 82073212,
14757795, 9363960,
15516462, 10513250.
16193567, 11578517,
16241077, 11655265,
1662489266, 12790209,
175881 RA, 13618271,
18223666, 15040090,
188139294, 16155731,
19438533, 17265674,
19791479,

17929060,

7
(FEET)
7668074,
7792201,
9821950
9971765.
12098920,
14173058,
156174426,
17143835,
19954701,
20NR824672,
21951709,
237733561,
25543106,
272731399,
2ROAS4LTT,

29357600,




TABLE 5-XXXIT-A

FVENT

1ST 0OPP

FM. NAYV

TRé
n2H21
LH2VTCO

S4B LUTY
02H21N

LTI
S4BLUCO

S4R RF1
S4B 907
IGM NN

TSMC?3

MRS

T

1]

IME FROM

1ST MNY

(SEC)H

9706, 750
9710.000
9810.000
9907, 625
9910.000
9912.000
9912.000
9954.,.000
9954,200
10010,000
10110.000
10210.000
10310.900
10408, 300
10408.800
10410.000
10480.300
10481.000
10481.000
1n4R2.000
10482.000
10485,000

10490.000

1049C.000
10492.500
1N0496.500
10500.000
105064500
10510.000
10520.000
10630.000
10540.000
10550.,000
10560.000
10570.000
10580.000

10590,000

1059?.500
10600.700
10610.000

NS5-15551{1)-7

UNITS)

FIRST OPPORTUNITY

VEHICLE VELOCITY CCMPONENTS

X
(M/SEC)
6606.846
6618.767
6941.70¢
7172.592
T177.145
7180.939
7180.939
7252.217
7252.518
7322.149
7374,937
7334.87N
72072.471
6983.976
69R2. 647
69793, 447
67T71.106
676T7.824
6767.874
6764.534
6764.,534
6754.664
6738.N36
6738.036
6735.627
6743.704
6750,692
6762,28R2
676R.511
6785.878
6802.904
6819.628
6£B36,084
£852.300
6868,304
6884,121
689Q,777
6903, 669
6921.899
6G46,.496

5-196

Y
{M/SEC)

-1444.035
-1435,707
-1167.457

-885,35C
-878.267
-872.294
-745,327
-744,715
-571.819
-252.,0907
T6.672
410.N063
737.R79
739,539
T43.524
974 .546
977.822
977.822
981.098
981.098
990,929
1007.297
1007.,297
1016.456
1033,085

1047.583

10T4.4164
1089.065
1131.408°
11744447
1218.083
1262.260
1206.954
1352.149
1397.841
1444.034

1455.661

1492.460
1541.929

VEHICLF VFLOCITY — EARTH~-FIXED COORDINATES
(METRIC

J4
(M/SEC)

-2958.702
-72935.997
-72221.052
-1493.519
-1480.704
-1465.702
-1465.702
-1149.320
-1147.808%

-T724.365

38,399
797 .994
1544.913
2257.764
2261.324
2263,859
2759.504
2766.374%
2766.374
2773.241
2773.241
2793.841
?828.095
2828.095
2847.549
2883,535
2915,272
2977.202
3010.516
3105.9490
3201.6290
3297.529
339131,641
3489 .,944%
3586.431
3683.094
3779,.928
3804,163
3880 ,794
3983,211

%,



D5-15551{1)-7

TABLF 5-XXXIT-A VEHICLE VELOCITY - EARTH-FIXED COORDINATES
(METRIC UNITS)

{ CONT INUED) FIRST OPPORTUNITY

b
R

5-197

FVENT TIME FROM VEHICLE VELOCITY COMPONENTS
: 1ST MOT X Y Z
(SFC) {M/SEC) {M/SEC) {M/SEC)
106720.000 69T71.416 1591.831 40R6,132
10630.000 6996.530 - 1642.873 4189,249
10640.000 - 7022.134 1694,788 4292,819
- 10650.000 © 7048.217 1747.336 4396,796
10660.000 7074.675 1800.594 4501.117
- 1067C.000 7101.656 1RS54.,641 4605.857
10680.000 7129.216 1909.480 4711.050
10690.000 7157.418 1965.146 4816.734
= 10700.000 7186.321 2021.687 4922.,953
10710.000 7215.989 2079.146 5029.764
10720.000 T7246.484 2137.578 5137.228
1073¢.000 7277.872 2197.037 5245.422
10740.000 7310.213% 2257.590 5354 ,439
101750.000 7343.561 2319.314 5464 ,382
19760.200 T37R.208 2382.391 5575.572
10770.900 T414.004 2446,.T44 5688 ,007
10780.000 7450, 746 2512.590 5801.688
10790.000 7488.630 2580.109 59016,987
10800.000 7527.630 2649.386 A034,206
10810.000 1566.591 2721.27R 6154,616
10820.000 7605.806 2795.684 6278.173
10830.000 7647.755 2871.166 6403,037
S4BGCS? 10833,049 7661.139 2894,396 6441,7386
TRT 10831,256 7661.323 2895,381 H443,835
1084C. 000 7622.476 2912.782 6471.617
10843.049 7604.373 2920.246 6483.835
TLY 10842,049 7604.373 2920.246 6483,.835
10843,375 T7602.436 2921.040 6485.134
10853,256 7543.414 2944.915 6523.9R88
10853.256 7543.414 2944,915 6523.988
OrRB GIND 108531.375 CT542.720 294%5,192 6524.437
RB NAV  10854.375 7536.721 2947.581 6528, 305
R 10540.000 7009.705 3133,894 6817.277
11040.,000 6382.736 3305,418 7043.755
11140.000 5774.352 3430.,377 7178.588
"11240.000 5207.111 3515,.,321 7220.459
11340.000 4693.506 ‘356R,138 7194.302
11440.000 4238,085 3596.476 7117.908
11540.000 3840, 080 3606.924 7006.287
11640.000 3495,672 3604.769 6871.253



TARI.F S5=-XXXIT1-A

FVENT

T&D MAN

.SM SFP

{ CONT INUED)

TIMFE FROM

1ST MOT
(SEC)
11734.375
11740.000
11833.049
11840.000
1194C.000
1204G.000
17140.000
12240.000
17333, 259
17340.000
127440,000
17540.000
12640.000
12740.000
17840.,000
12900.000

D5-15551{1)~7

UNITS)

FIRST OPPORTUNITY

VEHTICLE VELOCITY COMPONENTS

X
(M/SEC)
3215.077
3196G,.610
2G9h72.582
2946,234
2730.089
2546.020
238G,673
2257.116
2151.979
2145.004
2050.,475
1671.097
1904.799
1849.822
1804.667

1781.749

5-198

Y
{M/SEC)
3594.829

3579.037
3577.774
3558, 096
3536.560
3514.240
3491.874
3471.413
3469.957
3448.811
3428.636
3409.547
3391.598
3374.8C2
3365.272

VEHICLF VFLOCITY — FARTH-FIXED COCRDINATFEFS
(METRIC

Z
(M/SEC)
6T730.362
£T21.683
6575.137
6564,020
6402 .839
6241,.257
AFOR1.422
5924.703
5782.119
5771.959
5623.686
5480,125
5341, 347
5207,.,304
5077,.876
5002.3564



EVENT
1ST 0pp
EM NAV

TR6
O2H2 1
LH2VTCO

S4R LU
02H2C0

LTI
S4BLUCO

S4R REI

S4B 90T
1GM ON

MRS

TABLE 5-XXXT1-B

TIMF FROM

1ST MOT
(SEC)
9706.750
9710.000
9810.000
9907.625
9910.,000
9917.000
99172.900
9G654,000
9954 ,20C
10010.000
10110,.000
10210.000
10310.000
10408.3090
10408, 800
10410.0090
10480.000
10481.000
10481.000
10482 ,000
10482.700
10485,.000

10450.000

10490.000
10492.500
1N4946.500
1050C.000
10506.500
10510.000
10520.000
10530.000
10540.000
10550.000
10560.000
10570.000
10580.000
10590.000
105972.500
10600.000
10610.000

N5-15551{1)-7

"~ {ENGLISH UNITS)

22799.341

5-199

FIRST OPPORTUNITY
VEHICLF VELOCITY CCMPONENTS
X \
[FT/SEC) (FT/SEC)
21676.005 ~4737.648
21715.114 -4710.325
22774.625 =3830,238
23532,126 -2904.693
?73547,062 -28R1.,453
'23559.510 ~2861.858
21559.510 ~2861.858
23793.361 -2445.298
23794.345 -2443,29?2
24022.799 -1876.048
24195.987 -827.08R
24064.534 251.548
23630.155 1345.357
22913.308 2420.863
22608.947 2426.310
22898.450 2439,382
27214.916 3197.329
22204.148 3208.078
22204.148 3208,078
22193.135? 3218.825
22193, 352 3218.825
22160.971 3251.080
272106.415 © 3304.781
22106.416 3304.781
22098.514 3334,830
22125.012 3389,385
22147.940 3436,953
22185,966 3524,988
222064402 3573.,047
22263.381 3711.967
22319.238 3853,173
22374.109 3996,336
22428,097 4141.,274
22481.299 4287.906
22533, 805 4436,184
22585.699 4586,093
27637.064 4T37.645
22649.834 4775.790
22709.643 4896.524
5058, 824

VEHICLE VELOCITY — EARTH-FIXED COORDINATES.

z
(FT/SEC)
-9707.026
-9632.535

~T7286,915

~4916.372

—4R57.952

-4808.733
~-4808,733
-3773.736
-3765.775
-2376.525
125.982
2618,0G9°?
50683,612
T407.370
T419.042
7447.043
9053 .490
9074.031

1 9075.031

9098,560

9098,569
9166 . 144
9278.526
9278.526

9342,352

G460 ,415
9564 .5490
9T7AT .T24
9877.021
10192.093

10504.002

10818.663
11133.992
11449.G48
11766.506
12083.641
12401.338
12480.850

12732.2710

13068.605



TABLE 5-

FVENT

S4BGCS?
TR7

o

ORrRB GID
ORB NAV

XXXTT-R

({CONT INUED)

TTME FROM

1ST MOT

(SEC)

10620.900
10630.000
10640.300
10£50.000
10660,000
10670.000
10680,000
10690.000
10700.300
10710.000
10720.000
10730.000
10740.000
10750.000
1076C.000
1077C. 000
10780.000
10790.000
1N800,000
10810.,000
10820,000

10830.000

10833.049
10831,259
1n840.000
10843.049
10843.049
"10843.375
10853,259
10853.259
10853.375
10854.375
10940.000
11040.000
11140.000
11240.000
11340.000
11440.000
11540, 000
11640.000

N5-15581{1)-7

(FNGLISH UNITS)
FIRST OPPORTUNITY

VFHICLE VELOCITY COMPONENTS

X
(FT/SFC)
22872.098
22954,495
23N038.498
23124.073
23210.876
23299,395
23386.316
23482.343
23577.166
23674.503
23774,554
?3877.534
23683.619
24093.046
2420€6.,718
24324,159
24444 ,704
24568.996
24696.948
24824.774
249513, 431
25091.061
25134,.941
25137,715
25008,127
24648.,731
24%48.731
24942 .377
24148,733
24748,733
24T7464,456
24726.776
22997.720
20940.735
18944.726
17C83.697
15398.641
13904.478
12598,688
11468.741

5-200

Y
(FT/SEC)
5222.544

- 5390,003

5560.,327
5732.730
5907.461
6084.780
6264.697
6447.330
6632.831
6821.344
7013.050
7208.126
7406.791
7609.299

7816.243

8027.376
8B243,405
R464.926
8692,212
R928.076
9172.191
9419.836
9496.049
9500.921
9556 .371
9580,858
9580.858
9583.466
9661.795
Q641,795
9662 .704
96704541
10281.805
10844.546
11254.518
11533,205
11706.491
11799.461
11833,740
11826.671

VEHICLF VELOCITY - EARTH-FIXED CODRDiNATES

z
(FT/SEC)
13405,.944
13744.256
14084.,023
14425,183
14767 444
15111.078
15456,201
15802.932
16151.422
16501.859
16854.421
17209%.391
17567.056
17927.762
182G2.559
18661.439
19034 ,409
19412.687
19797.255
20152.309
?0597.687
21007.338
21133,.156
21141,197
21232, 340
21272,425
21272.425
21276 .487
21404,1561
21404,161
21405.633
21418.325
22366 .395
23129.117
23551.796
23689.168
23603.352
23352.,718
22986 .505
22543.480

g i
L T



TARLE 5-XXXTT-R

{CONTINUED)

EVENT  TIME FROM
o 1ST MOT
(SFCY
11734.375
11740.000
11833.049
11840,000
11940,000
12040.000
12140.000
S 12240.000
CSM SFP  12333,256
) 17340.000
12440.000
12540.000
12640.700
12740.000
12840.000
12900.000

T&ED MAN

N5-15551{11=-7

VFHICLF VELOCTTY — EARTH-FIXED COORDINA ATES
(ENGLISH UNITS)
FIRST OPPORTUNITY

VFHICLE VELNCITY COMPCNENTS

X
(FT/SEC)
10548.154
10497,408
5719.756

“9666.122

‘8954, 857
353,085
7840.134

T7405.238

7060.297
7037.413
67217.280
64664852
6249.340
6C68.973

5920.824
T5R45,6373

5-201

Y
(FY/SEC)

"11794.060
‘11791.516

11742.247
11738.105
11673.545
11602.887
11529.659
11456.279
11389.149
11384,372
11214,995
11748.806
11186.178
11127.290
11072.185

11040.919

7
(FT/SEC)
22081.24"
22052.765
21571.971
21535,500
21006.659
20476 .566
19952.171
19438 .02
18970,206

18936 .874

18450.414
17979 .414
17524.103
17084.331
16659.697

1A411.956




N5-15551(11V-7

THRtJST, MASS, AND INERTIAL ACCELERATICN
{METRIC UNITS)
SECOND OPPORTUNITY

TABLFE S5-XXXIIT-A

5-202

FVENT TIMF FROM INEPTIAL
1ST MOT THRUST MASS ACCELERATINN
{SFC) (NEWTONS) {KG) {M/{SECISN)
2ND OPP  14802.750 - 3.7874270 01 1.3479860 05 99,2350
14R10,000 3,783235N0 01 1.347980D 05 9.2349
14910,000 3,7254C8D0 01 1.347904D 0S5 9.,2%41
1571C. 00N 3.667581D 01 1.347829D 05 9,2331"°
15117.00C 3.6281630 01 1.347753D C5 9.2320
15210.700 3.5GR509N 01 1.347677D 05 9.2307
FM NAV 15227.625 3,5632820 01 1.347664D 05 9,234
15233.750 3,561466D 01 1.347659D 05 9,2304
TR6 15233.750 2,561466D 01 1.3476590 05 9.2304
02H? 1 15275.750 1.0894546D 0?2 1.3476270 05 9,2298
LHPVTCN  15275.950 1.090174D 0? 1.347627D0 05 9,2298
15310,900 8.55625CH 01 1.347624D 05 9,2293
15410.000 1.2178750 0?2 1.347612D 05 9.2277
15510.000 1.5332120 02 1.3475950 0% 9.2261
158610,700 1.5332120 02 1.347577D 05 9,2245
15710.000 1.5332120 ¢C2 1.347559D CS 9,2230
S4B LUI 15730.050 1.5453564D 072 1.347556D (5 9.2226
a2HIC0n 15730.550 £.227517D 02 1.347554D 05 9,2226
15800,000 6£.2275100 02 1.347385D 05 9.2216
15802.750 6.22751CH 02 1.347379D 05 9.,2216
15802.750 6.22751CD 02 1.347379D 05 9,2216
15803.750 6£.2275190 02 1.347376D 05 99,2215
LTI 15803, 1750 6.,22751CD 02 1.347376D €5 9.,2215
S4RLUCN 15806, 750 3,7C92830 03 1.347341D 05 9,2214
1581C, 000 3.1116390 03 1.347303D 05 9.,2213
S&4R RFI 15R11.750 2.0692310 03 1.3472820 05 9,2211
S4R 90T 15814,250 7.79820860 05 1.345172D 05 10,8163
IGM ON 15818.250 9,1621990 05 1.3370450 05 11,3949
15820.000 9,1636170 05 1.333378D 05 11.4403
1582C.250 9,163851D 05 1.332832D 05 11.4630
TSMC3 15828.250 G6,1698660 05 1.315378N 05 11.9309
1583C.000 9,1713030 05 1.311561D 05 11.9274
15840.000 9.150292N 05 1.289775D 05 11,9942
15850.000 9.1477570 05 1.268007D 05 12,0564
1586C,000 9.144438D0 05 1.246248D 05 12,1152
15870.000 9.1409410 05 1.224495D 05 12.1720
15880.000 9,1681270 95 1.202703D 05 12,2446
15890.000 9,1766360 05 1.1808813n 05 12.3075
15900.000 9,151%64D N5 1.159103D 05 12.355?2
15910.000 9,148678D 05 1.137333D 05 12.4167



D5-15551(1)=-7

TARLE S5-XXXITT-A THRUST, MASS, AND TINFRTIAL ACCELERATICN

: ' ~ [METRIC UNITS)
(CONTINUED) SECOND OPPORTUNITY
EVENT  TIMF FROM INFRTTAL
R 1ST MOY THRUST MASS ACCELERATION
{(SECH - (NEWTONS) {KG) (M/{SEC)SQ)
15920.000 "9,145936N 05 1.115569D 05 12.4789
15930.000 9.143075D 05 1.063813D ©5 12.5431
71594C.000 9,167679D 05 1.072058D 05 12.6283"
15950.000 9.175443D 05 1.050241D 05 12.7050
15960.000 9,152858n 05 1.028442D 05 12.7674
15970.009 9,1522330 05§ 1.006665D 05 12.8499
“1%98N.N00 9.150851h 05 G.848908D 04 12.9354
15990.000 9,149279D 05 9,631198D 04 13.0267
16900.0090 9.1476590 05 9,413534D 04 13.1245
16010.200 9, 146114N 05 9.195906D 04 13.2305
16020.000 g,1445110 05 8,978318D 04 13,3451
16030.000 9,142941D 05 B.7607T2D N4 13.4704
16040,000 9.1412980 05 R.543263D 04 13.6071
16050.000 9,1291630 05 8.325801D 04 13.7571
16060.000 9,16927+~) 05 8.107950D 04 13.9529
16070,000 9.1478360 05 7.8R9729D 04 14,1197
16080.000 9,1479980 05 7.672028D 04 14.3324%
16090.0090 9,138697D0 05 7.454427D C4 14.5560
16100.000 9.,135983D N5 7.236844D N4 14.8152
16110.000 9,1322867D 05 7.019306D 04 15.1114
16120.000 9.1264730 05 6.R01863D 04 15.6236
1613C.000 9,1173650 N5 6.584597D 04 15.8347
: _ 16140.000 9,105399D 05 6.367533D 04 16.0679
S4AGESY? 16140 .RS57 9,1C5113D C5 6.348920D C4 16,0903
TR7 16141.067 2.057754D 05 6.343837D 04 a,1561
L 16150.857 1.9279220 02 6.339690D C4 8.8656
TLI 16150.857 1.927922D 02 6.339690D 04 8.8656
16151.125 1.6257950 02 6.339609D 04 8, 8646
16161.267 1.846838D 02 f.336634D 04 8.8280
16161,067 1.84683R8D 02 6.336634D 06 8.8280
ORB GIC 16161.125 1.846378D 02 6.336616D 04 8.8278
NRA NAV 16162.125 1.828436N 02 6.336320D 04 8.8240
St 1624C.N0N 1.3172962D 02 6.314639D 04 38,4749
16340,000 1.266929n 01 6.298094D 04 7.9046
164640.000 1.1693210 N1 6£.290180D 04 7.2594
16540.000 1.0417120 01 6.282589D 04 6.5956
16640,000 9.141038D 00 6.275321D 04 5.9534
16740.000 7.864954D €D 6.26R377D 04 5.3564
1684C.000 6.58887CD 00 h.261755D 04 4,8157
16940.000 5,3127870 00 6.255457D 04 4,3339

5-203



TARLF S—-¥XXT11-A

THRUST,

ND5=15551(11V-7

MASS, AND TINFRTTAL ACCFLERATICN

{METRIC

UNITS)

(COMT INUEM)

FVENT TIMF FROM

187 MOT

{SFC)

17040.000
17042.125%
17140,000
17140.857
1724Nn,500
17240,000
17440,.309
17546.000
17640.000
17641.067
17740.000
17840.N00
17940,.009
18040,000
1R1CC.D00

TED MAN

CSM SFP

SECOND OPPORTUNITY

THRUST
{NENTONS)
4,02467030 N1
f.163637N-39
6.1636370-35
b.1636370-39
e 163637D-39
6.,1636370-39
6.,1626370-113
6.1£3637D-39
6,1636377-39

6.1636370-35

£.1636217N-39
EelE3637N-115
6£.1€26370-3¢
6. 162A3TN=-29
6.163627D-39

5-204

MASS

{KGY
6,249482D
£.26469452D
£.249462D
6.249462D
6,249452D
5.,249462D
e 2404620
6.249467D
6.2494620
2,246T726D
3.746726D
3. 7246T246D
3.24R726D
3.7246T726D
3.246726D

04
04
N4
04
04
04
04
D4
C4
"4
NG
N4
04
C4

INFRTIAL
ACCELERATION
{M/(SEC)ISQ)

3,9087
3.90Nn73
3.5356°
3,683726
3,2NAR
2.9225
2e6T14
24506
2.2559
?2.2540
2+« 0836
1.9307
1.7944
l.6726
160586



TARLF 5=-XXXIIT1-R

EVENT

2ND OPP

FM NAV

ra6
32121
L HAVTCD

S43 LUT
N2H7CO

S4RLUCO

S4B RF1

S4B 90T

IGM ONT

TSMC3

~ TIME EROM

14802,750

14810,700
14910,000
150110 ,.000
15110.707
15210.700
15227.425
15233,750

18737,750

15275,750
15275,950

15210.,000

15417.000
158510.700
15610.100
15710,.000
15730.060
15730.,5590
15ann,000
15802.1750
15902, 750

15811.750
15814,250
15318.250
18320.000
15820.7250
15828.250
15R30,.000
15840,000
15850.000
15860.000
15870.000

15880,000

156890,000

15900.000

15910,000

T15803.750
15302750
15804.750

~158119,700

N5-15551(1)-7

f%(ENGL1SH UNITS)
SECOND OPPORTUNITY

_ THRYST

1.514475D

T B.5T505M
T RBR.3IT5050D
©R,245060D
R, 1564360
AL 0ACTASD

3.078C156D
B8.0735340
8.0716350
2.449163N
?2.45C829N
1.923%220
2.737391D

3.4467590
3. 4467380

3,4467690
31.474115D
1.4C0000D
1.4C00000D

C1.400000D

1.4CC000N
1.4700000
1.40C000D

8.33R8799D

T 6.995243D
T 4,.651817D
1. I517310

7 .059744D
2.060063D
2.0601160
2.0614680
2.061791D
2.057C6TD
2.N56498D
?2.055752D
2.054665D
2.061077D
2.062991D
2.057353N
2.056772D

5-205

an
nn
($38]
¢
no
no
nn
09
02
01
N1
481

AN 1

01
01
01
01
02
no
n2
0?2
n?
02
n?
02
0?
ns
e5
05
05
N5
05
ns
0s
rs
05
05
05
05
05

MASS

CUUPAUNDS)
- 2.671890D
2.9717980D
" 2,871621D

?.971454D

?2.971287D

2.971129D
72.97109090

©2.971080D

2.971930D
2.871010D
2.971009D

2,971192D

2.870975D

7 2.970939D

2.970899D
2.9708590

2.970851D

2.970849D
?.970476DN

C7.970462D

2.970462D
2.970456D
2.9704540

©2.970378D

F.aTN294D
2.970248D
2.G65596D
2,9476R0D
?.939594D
?2.83R302D
?2.899913n0
?2.891497D
?.843468D
2.795477D
2.747505D
2.6995449D
2.651507D

2.6032010
5.555385D

2.5073R9D

05
05
G5
ns
05
05
05
ns
25
05
ns
05

0%

05

L

05
05
05
06
25
a5
05
05
05
05

05

05
05
05
05
05
05
05
05
05
05
0%
05

05
05

CUUTHRUST, MASS, AND INFRTTAL ACCFLERATICN

INERTIAL

ACCELFRPATINN
(FT/SEC/SECY

31,2956
30.2934
13,2956
10,2924
39, 28R4
3D, 2844
10.283h
3N,72823
IN, 28173
3N, 2”14
30,2813
1n,2747
AN, 2747
IN.2695

T 30,2642
30,2590
20, 2580
30,2589
3N, 2546
30,2544
30,2544
30,2544

A0.2544

30.2539
30.2535
10,2530
35.48606
37,3949

37,5339

37.6082
39,1435
29,1313
39,3500
39,5552
39,7479
29,9343
40,1725
40,3790
40,5355
C%0,7373




N5-15551(11-7

TABLE 5-X¥XXTT11-83 THRUST MASS, AND TANERTIAL ACCELERATICN

{ENGLTISH UNITS)

{CONTINUED) SECOND OPPORTUNITY

FVENT TTIME FROM INERTIAL
1ST M0OT THRUST MASS ACCELERATION
(SEC) {POUNDS) { PIIUNDS) (FY/SEC/SFC)
15920.300 ?.06560893D 0/ 2.458410D 05 40,9411
15930 ,700 2+.0E64450 N5 2.411445D 05 41.1519
15940,000 2.060G6740 05 2.3634R4D 05 41.4312°
159650,000 2.062722D 05 2.3153R85D 05 41.6832
159460,000 2.057644D 05 2727673270 05 41.8877
15070.,000 2.057526D 05 2.219317D 05 42,1583
15980,500 2.257163N0 N5 2.171312D0 0% 42,4397
15920,000 2.05684CDH 05 7.123316D 05 42.7335
1607°05.000 2.0564750 05 2.075329D 05 43,0597
1£7213.700 2.056129D 05 2.,027350D 05 43,4071
16320,2C0 2. 0557A8D 05 1.9793800 05 43,7837
16730,300 2.0554150 05 1.931420D 05 44,1G4]
16040.000 2.155046N0 G5 1.883467D 05 44 , 6426
16050 ,000 2. 0845680 0§ 1.835525D 05 45,1343
1606C,.000 2.0613250 05 1.787497D 05 45,7773
16070.000 2+.0545150 05 1.739388D 05 46,3243
16080,000 2.,0565520 05 1.691393D 05 47,0222
16090,200 2.0544561D 05 1.642420D 05 47,7550
16100.300 2.0538520 €5 1.595451D 05 48,6064
16110.000 2.05315CDH ©8 1.547492D 05 49,5781
161720.700 2.251713D N5 1.499554D 05 51.2584
16130.000 2.04%6650) 05 1.451655D 05 51.6511
1614n,.000 20465750 05 1.403801D 05 52.7167
S4RGLS2 16140.857 ?.C046£9110 N5 1.299697D 05 52.7899
TR7 1A141.067 4.6260140 04 1.398577D 05 30.0396
1A150.RB5T 4,3241410 N 1.297662D 05 2G.0865
TLT 16150,8357 4.324141D 01 1.397662D 05 29,0864
16151.125 4.2263548D0 11 1.3S7645D 05 29.0834
16161.367 4.151856N 01 1.366980D 05 ?R.G632
16161.7367 4,151854AN C1 1.3969833D0 05 ?B.9532
DRR GTIEC 16161.125 4.,15CB230 C1 1.386985D0 05 28.9625
NRR NAV 16162.125 4,127297000 01 1.3266919D N5 28.9501
16245.900 2.,9516560 01 1.392140D 05 278047
1634C.000 2.9156120 00 1.388492D 05 25,9339
16440,000 2.6287370 00 1.386747D 05 23.81468
16540.000 2.3418620 N0 1.385074D 05 21.5639°7
1664C,0CN 2.0548870 N9 1.383471D 05 16,5322
16740.,300 1.768117D0 CC 1.381941D 05 17.5735
16840,000 1.4812370 00 1.380481D 05 15,7984
16940,000 0o 1.379092D 05 14,2187

1.164362D

5-206



TABLE S-XXXIT1-8

EVENT

TED MAN

CSM SEP

{ CONT INUED)

TIME FROM
1ST MOT
{SEC)
17040.000
17042.125

17140.000

17140.857
17240.000
17340.000
17440,000
17540.000
1764C.000
17641.067
17740.000
17840.000
17940.,000
18040.N000
18100.000

D5-15551{1)=-7

“* {ENGLTISH UNITS)
SECOND OPPORTUNITY

THRUST

" "(POUNDS) ,
©9,0748690-01

1.385641D-39
1.385641N-36
1.385641N-139
1.3856410-39
1.385641D-39
1.385641D-39
1.385641D-39
1.385641D-39
1.3856410-39
1.385641D-39
1.385641D-39
1.3856410-39
1.385641D0-39
1.385641D-36

5-207

MASS

{POUNDS)
1.3777750
1.377770D
1.377770D
1.377770D
1.377770D
1.377770D
1.377770D
1.377770D
1.377770D
7.157805D
7.1578050
7.157805D
7.157805D
7.157805D
7.1578050

05
05
05
05
05
05
05
05
05
04
04
04
04
04
04

THRUST. MASS, AND INERTIAL ACCELERATICN

INERTIAL

ACCELERATION

(FT/SEC/SFC)
12.8240
12.7963
11.5998
11.5900
10.5275
19,5883

8, 7644
8.0401
7.4013
7.3949
6.8361
6.3343
5,8872
5.4875
5,2676




TABLE 5-XXXIV-A
FLIGHT-PATH ANGLF,AND GRAVITATINNAL ACCELERATION

EVENT

2ND 0OPP

FM NAV

TR6
N2H2T
LH2VTCO

S4B LUI
02H2C0

LTl
S4RLUCN

S4B RFI

S48 907
IGM NN

TSMC3

TIME FROM

1ST MAT
{SFC)
14807.750
14810.000
14910.700C
15010.000
15110.000
16210.000
15227.6?25
15233, 750

15233,750

15275.750
15275.950
15310.000
15410.,000
15510.000
15610,009
15710.300
15730.050
16730.550
1580C.000
15802.1750
15R802.750
15807,750
15803, 750
15806.,750
15210,000
15811, 750
15814, 250
1581R, 250
15320.000
15920.250
15828.250
15830,000
15840.000
1585C.000
15860.000

15870.000

15880.000
1589C, 000
15900.000
15910.000

N5-15551{1)-7

{METRIC UNITS)
SECOND OPPORTUNITY
FLIGHT-
ALTITUDF VELOCITY PATH ANGLE
[METERS) {M/SEC) { DEGREES)
196626, 7380.10 0.0470
1964635, 7380.909 0. 0469
197111, 7379.92 0.0443
197377, 7379.63 0.0409
197741, 7379.21 0.0370
198201. 7378.66 0.0325
198292, 7378.55 0.0317
198325, 7378.51 0.0314
198325, 7378.51 0.0314
198555, - 7378.23 0.,0294
198556, 7378.23 0.0294
198753, 7378.00 0.0277
199384, 7377.27 0.,0227
200C75, 7376.4R 0.0178
200805, 7375.65 0.,0130
201546, 7374 .80 0,0086
201693, 7374.63 D.0078
201697. 7374.63 0.,0078
202200, 1374.29 0.0052
202219, 7374.28 0. 0051
2022185, 1374.28 N.0n51
202226, 7374.27 0.,0050
202226, 1374,27 0.0050
202248, T1374.32 0.0C049
202271. 71374.36 0.0048
202283, 7374.38 0.0048
202301, 7380.93 0.0057
202331, 7405.88 0.0096
202344, 7417.87 0.0122
2023417, 7419,59 0.0125
202407, T474,79 -0.0008
202418, 7486.97 -0.0036
202472, 7557.13 -0.0123
2025213, 7628.45 -0,0075
2025491, 7700.98 0.0115
202495, 7774.73 "0.0452
202856, 7849.90 0.0939
203C96. 7926.48 0.1582
203438, 8004.23 0.2382
203606. B0R3.32 0.,3338

5-208

ALTITUNDE yEARTH-FIXED VELOCITY,EARTH-FIXED

GRAVITAT IONAL

ACCFLERATION

{M/{SEC)SQ)
9.2350
9.2350
9.2341
9.2331
9.2320
9.2307
9.2304
9.2304
99,2304
9.2298
9,2298
09,2293
9.2277
9.2261
9.,2245
9,2230
9.2226
9.2226
9.27216
89,2216
9.2216
9,2215
09,2215
89,2215
9.7214
9.2714
9.2214
99,2213
9.2213
9.2217%
a.2212
9.7211
9.2210
G,2210
9,2208
Q,2206
89,2207
9.2196
9.,2187
9,2174



== TABLE 5-XXXIV-A

- DRB
ORB

FVENT

GINn
NAV

" FLIGHT-PATH
(CONT INUFD)

TIME FROM
18T MOT

(SEC)
15920.000
15930,000

15940,000
15950.600

1596C.000
15970.000
15980.,500
1599n.000
160C0.0900

16010.000

16020.000

16030.000
16040.000

16050.000

16060.000

16070.000
16080.000
16090.,700
16100.000
16110.000

16120.000
16130.900

16140.000

16141.067

1615N.,857

16150.857
16151.125
16161.067
16161.067
16161.125
16162.125
16240.000
16340.000

16440.000

1654C.000
16640.000
16740.000
16840.000
16940.000

N5-15551(1)-7

ALTITUDE yEARTH-FIXED VELOCITY,EARTH-FIXED

UNITS)

"~ SECOND OPPORTUNITY

CALTITUDF
C(METERS)

204525,
205321,
206321,
207553,
209045.
210829,
212933,
215391,

21823¢.

221801,
2252722,
229434,

234175,
239482,
245395,

2516%3.
259196.
267165,
215600,
285440,
295819,
307052,
319200.
3207 R6.
320553,
333420,
333420,
3337813,
347689,
347689,
347773,
349217,
486450,
729538,
1038361.
1402132,
1810499,
2254208,
27253617,
3217460,

VELOCITY

{M/SEC)
8163.77
8245.61
8328.188
B413.G3
8500.44
588, 46
B678.12
R769.48
AR62.59
R957.54
9054.40

9153.26

9254.22
9357.39
9463,10
9571.51
2682.27
9795.77
9912.18

10031.74

10154.59

10280.99

10411.22

10422.56

10425.00

10414.77

10414.77

10414.47

10402.71

10402.71

10402, 64

10401.42

10287.22

10092.63
9859.05
9601.58
9332.85
9062 .35
A796.68
R540. 04

52209

FLIGHT-
PATH ANGLE

(DFGREESY
: 0.4453

0.5730
0.7169
0.8771
1.0541
l.2474
1.4574

1.6840

1.9274

2.1875

2.4642
2.7574

3.0670
3.3929

3,7347
4.,0921
4.4643
4,8506
5.2503
5.6619
6,0709
6.,4918
6.9357
6.9748
6.9845
T.4475
T.4475
7.4601
T.9286
7.9286
T7.9314
T7.9784
11.5761
15,9707
20.0644
23.8354
27.2858
30.4337
33.3050
35.9289

 GRAVITATIO}
ACCELERATION
 (M/(SEC)SG)

ANGLE +AND GRAVITATIONAL ACCFLERATION
ciE (METRIC

9.2157
a,2136
9,2108
9.2074
9.2033
G,19R4
9.1826
53,1857
9.1779
9.16°8
9.1586
G.1469
5.1328
9,1197
9.1030C
95,0850
9.0652
9,0435
9,G193
17,9949
B.9661
R.53360
B.9N36
8,9007
B.3000
8.8659
8.8659
8.8650

ONAL |

g.82%4

R.B2R%
88,8281
B.B724%4
B.4TAQ
T.90456
7.2594
6.5956
5.,3534
5.3564%
4,157
4,3339



TARLE 5-XXXTV-A
FLIGHT-PATH ANGLE JAND GRAVITATINNAL ACCELFRATION

FVENT

TE&ED MAN

CSM SFP

{CONTINUED)

TIME FROM
1ST MOT
{SFC)
1704C.000
17042.125
17140,.0N0
17140,857
17240.000
17340.000
17440.000
17540,.000
17640,000
17641.067
1774C.N00
17840.N000
17940.000
1804C.0N00
18100.000

D5-15551(1)-7

ALTITUDE
[METERS)
372521¢.

3736143,
4244431,
42486G21.
4771779,
537%4¢€41.
5840661.
A379131,

691 7TRR9,

6923638,
T4546252.
7993451,
A528889,
90621073,
9380812,

{MCTRIC
SECOND OPPORTUNITY

VELOCITY
{M/SEC)

8294, 86
8289,783
8N62.33
ROK0 .40
T842.85
7636.28
T442.15
7259.84
7088,65
7086.18
6927.85
6776,71
6634.54
6£500.68
6424.11

5-210

UNITS)

FLIGHT-

PATH ANGLE
{DEGRFES)

38,3343
38,3833
40.5481
40.5463
42 .5942
44,4940
46,2656
47,9248
49,4849
49,5711
5N.9572
52.3514
53.6758
54.9373
55,6665

ALTITUDE,FARTH-FIXFED VELOCITY,EARTH-FIXED

GRAVITAT IONAL

ACCELERAT ION

(M/(SEC)SC)
3.9087
1,9703
3,5356
1.5326
3.2088
2.9225
2.6714
2.4506
2.2559
2.2540
2.0336
1.9307
1.7944
1.6726
1.6056

-



N5-15551{1)-7

TABLE 5-XXXIV-B ALTTTUDE « EARTH-FIXED VELOCITY,FARTH=FIXED
FLIGHT-PATH ANGLE »AND GRAVITATINNAL ACCELFRATICN

' (ENGLISH UNITS)
SECOND OPPORTUNITY o
R GRAVITATIONAL

FVENT  TIMF FROM FLIGHT-
e 18T MDT  ALTITUDE  VELOCITY PATH ANGLF ACCELERATION
: (SFECY T (FEET) {FY/SEC) {DEGREES) (FT/SFC/SEC)
2ND OPP 14802.750 646C82. 24212.91 0.0470 30.2986
77 14810.000 646113, 24212 .89 0.0469 30.2984
14910.000 646691, 24212.34 00443 310.2956 =
15010.000 641564, 24211.39 n.0409 30,2924
15110.000 648755, 24210,02 0.0370 30.2884
, 15210.000 650767, 24208.22 0.0325 30.2844
FM NAV 15227.625 650565, 24207.85  0.0717 30.2836
15233,750 650671, 264207.73 0.0314 30,2833
TR6 15233, 750 650671,  24207.73 D.0314 30,2833
D2H?1 15275.750 651426,  24206,81 C. 0725% 30.2814
[HPVTCO 15275.950 651430,  24206.80 0.0294 30.2813
15310.500 6£52C78. 24206, 04 0.0277 30,2797
15410.000 654147, 242C3.64 0.0227 N, 2747
15510.000 656415, 242C1.06 0.C178 30.2695
15610.000 658808, 24198,33 0.0130 IN 2647
15710.000 661240, 24195.54 0.0086 30,2590
S4B LUT 1573C.C50 661724, 24194.98 0.0078 30,2580
n2H2C0 15730.5590 661736, 24194.97 0.0078 10,2580
S 15800.000 663385, 24193,87 0.0052 30,2546
15802.750 663449,  24193.83 0.0051 30,2544
15802.750 663449,  24193.83 0.0051 30,2544
o 16803.750 663473, 24193,81 0,0050_ 30,2544
LTI 15803.750 663473, 24163.81 0.0050 30,2544
S4BLUCO  15R06.750 663542, 24193.96 0.0049 210.2543
- ~15810.,000 663618, 24194.11 0.0048 30,2541
S4R RET 15811.750 663659, 24164.17 0.0048 30,2540
S4B 90T 15814.250 663717, 24215,66 0.0057 30,2539
16M NN 15818.250 663814, 24291.52 0.0096 —  30.2537
' 15820.,000 663860, 24336,85 0.0122 30.2536
16820,250 663866, 24342.48 0.0125 30,2536
TSMC3 15828.250 664065, 24523.59 -0.0008 30,2532
15830.000 664101, 24563,54 -0.0N3%6 30.2531
15840.090 664278, 24793, 74 -0.0123 30.2528
15850,000 6644467 25027.74 -0.0075 30,2525
15860,000 664670, 25265.69 0.0115 30,2520
15870.000 665C10. 25507.66 " 0.0452 30.2513
15880.000 665538, 25754.27 0.0939 30,2500
15890.000 666324, 26005.52 0.1682 30,2479
15900.,000 667446, 26260.60 0.2387 30,2450
15910.000 668983, 26520.07 0.3%38

5-211

10,2409




P5-15551L1)-7

TARLF S5-XXXIv-8 ALTITUDE,FARTH-FIXED VELOCITY,FARTH-FIXED
FLIGHT-PATH ANGLFE,AND GRAVITATIONAL ACCELERATICN
' {ENGLISH UNITS) '

{CONTINUED) SECOND OPPORTUNITY

EVENT TIME FROM FLIGHT- GRAVIT AT IONAL

1ST MNT ALTITUDE VELNCITY PATH ANGLE ACCELFRATION

{SEC) (FEFT) (FT/SEC) {NEGRFFS) {(FT/SEC/SEC)
15920.000 671015. 26784 ,01 0s4453 30,2354
15930,000 672627, 27052.52 0.5730 30,2282
15940,000 676507, 27325.73 0.7169 30.2192
15950.000 68094R., 27604.76 0.8771 20,2081
15960,.000 635845, 2788R.58 1.0541 30,1946
1597C.00N 691665, 23177.36 l. 2474 30,1784
15980.,090 698600, ?R471,.5? 1.4574 30.1593
15990.000 706665, 28771.25 1.6R40 30,1379
16000.000 715667,  29C76.74 1.9274 30.1111
16710.000 726709, 29388, 25 2.187% 30.0815
160217.000 738516. 29706.03 2.4642 30,0477
16030,000 752736, 30030.38 2.7574 30,7096
16N740,100 7687290. 30361.62 3.05670 29.9667
16050.000 785103, 30700.10 3,3929 29.9188
16060,000 815101. 31046.91 3,7347 29,8655
16070.000 R26€17. 31402.61 4,0921 29,8965
16080.200 850382, 3176%,99 4.,4643 29,7416
16090.,000 B716526. 372138.34 4,85%4 29.6704
16100.000 905183, 32520.27 5.2503 29.5926
16110.000 936484, 32912.53 5,6619 29.59R0
16120.700 970534, 33315,58 6,0709 29.41¢€4
16130.000 1007389, 33730.29 6.4918 29,3176
16140,000 1047245, 34157.53 6.9257 29,2114
S4RGCS? 16140.857 105C80R. 34194,75 6.9748 29,2016
TR7 16141.067 1051684, 342C2.76 6.9845 29,1996
16150.857 1091497, 34169,.21 7.4475 29,0877
TUI 16150.857 1093897, 34169.21 T.4475 29,0877
16151.125 1¢95089, 34168.29 7.4601 29,0846
16161.067 1140712, 34129,63 7.9786 28,9644
16161.067 1140712, 34129.63 7.9286 28.9644
DRB GIN 16161.125 114068¢, 14129,40 7.9314 2R,9637
ORR NAV 16162.125 1145725, 34125.40 7.9784 28,9513
' 16240,000 1595663, 33750.72 11.5761 27.8048
16340.000 2393498, 33112.30 15,9707 25,9339
16440,000 3406458, 32345.95 20.0644 23.8168
16540.,000 4600171, 31501.25 23.8354 21.6362
16640.000 5939959, 30619.58 27.2858 19.5322
16740.200 7395696, 29732.13 30,4337 17.5735
16840.000 8941493, 28860,.50 33,3050 15.7994
16940,000 10555671. ?8018.49 35,9289 14.2187

5-212



N5-1555111)1-7

TARLF 5—-XXX]V-R8 ALTITUDF,EARTH-FIXED VELOCITY,EARTH-FIXED
FLIGHT—PATH ANGLF'AND GRAVITATIONAL ACFELERATION
Z(ENGLISH UNITS) N B

({ CONTINUED) SECGND DPPDRTUNITY

GRAVITATICNAL

5.2676

FVFNT  TIME FROM FLIGHT-
1ST MOT  ALTITUDE  VELOCITY PATH ANGLE ACCELERATION
(SECH (FEET) (FT/SEC) "~ [DEGREES) (FT/SEC/SEC)
~17040.000 12221838,  27214.09 - 38,3343 12.8240
TED MAN 17042.12%5 12257689, 27197.44 38.3833 12.7963
= 17140.000 13925300. 26451.23 40.5481 11,5998
17140.857 13940030, 26444, 87 40.5663 11.5900
: 17240.000 15655443,  ?25731.15 42.5942 10.5275
- 17340.000 17403617, 25053.40 44,4940 9.5883
=577 717440.000 19163259, 24416.49 46,2656 8.7644
£1--017540.000 20928907, 23818.38 - 47.9248 B.0401
ST TT17640.000 22696486, 0 23256.74 49.4849 7.4013
CSM SEP  17641.067 22715347, 23250.93 49,5010 7.3949
S 1 TT40.N00 24462768, 227129.17 50,9572 £.8361
17840.000 26225232, 22233.30 52.3514 6.3343
17940.000 27981618, 21766.86 53,6758 5.8872
©18N040.000 297313C8. 21327.70 54,9373 5.4875
- - 18100,000 30776942, 55.6665

21076.48

5-213




D5-15551(1)-7

TABLE H5-XXXV PITLH AND YAW RFFERENCE ANGLES (LOCAL HPRIZONTAL
FHODDINATES} AND RANGE (METRIC AND ENGLTSH UNITS)
SECDND OPPORTUNITY

EVENT  TIME FROM

1ST M0T PITCH YA W RANGE
[SEC) (NDFG) {DFG) (KM) {NMD)
2ND OPP 14802.750 0.0172 0.000 16476, R896 .
' 14810.000 0.505 0.000 16425, RB69.
14910.000 C.234 0.000 - 15713, 8484,
15010.009 C.505 0,000 15000. 8099 .
1511C0.000 0.233 0.000 14287. T714.
15210.000 C.50% -0.000 13573, 7229,

FM NAV 16227.6725 C.N12 -0.000 13447, 7761,
15231,.750 C.072 -0,000 13403. 7237,
TR6 15233.750 9.072 -0,000 134013, 7237,
02H21 15275.750 0.012 -0,000 13103, 7075,
LH2VTCN 15275.950 C.026 -0.000 13102, 7074,
15310.1700 C.021 -0.000 12859, 6943
1541C.000 0.037 -0.000 12144, K557,
15510.000 r.C54 -0.000 11430. 6172.
1541C.000 0.011 -0.000 10716, 5786,
- 15710.000 0.028 -C.000 10003, 5401,
S4B LUT 15730.050 0.02% -0,000 9859, 5324,
02H2CO 15730.559 0.057 -0.000 9856, 5322,
15800.000 0.C19 -0.000 9360, 5054,
15802.750 0.027 -C. 000 2341, 5044,
15802.750 0.027 -C, 000 9341, 5044,

15803, 150 0,093 0.005 9334, 5040,
LTI 15803, 750 ¢.093 0. N05 93134, 5040,
S4BLUCO 1580&.750 0,291 0.016 9312, 5028,
15810.100 C.510 0.023 9289, 5016.
S4B RET 15811,750 C.629 0.024 9277. 5009,
S4B 90T 15814,.250 0.692 -0.,024 9259, 499a,
IGM ON 1581R.”250 N.584 -0,143 92130, 4984,
15820.900 -0.027 -0.333 9218, 4977,
15820.250 -C.205 -0.377 921¢, 4974,
TSMC3 15828, 250 -4.097 -0.642 9158, 4945,
15830.000 -3,932 -0.626 9146, 49318,
15840.000 -3.891 -0.360 9073. 4899,
15850.000 -3.737 -0.207 8999, 4859,
15860, 000 -3.518 -0.121 8925, 4819,
1587€.000 -3,7253 -0.070 B850, 4779.
1588C.,00N -2.,944 -0.040 "RTT5. 4738,
15890.000 -2.603 -0.020 8699, 4697,
15900.000 -2.7269 -0, 009 8622. 4655,
15911,000 -1.911 -0.001 8544 . 4613,

5-214

RANGE



D5-15551(1)-7

TABLF 5-XXXV PITCH AND YAW REFERENCE ANGLES (LOCAL HORTZONT AL

CONRDINATES) AND RANGE (METRIC AND ENGLISH UNITS)
( CONT INUED) SECOND OPPORTUNITY |

EVENT  TIME FROM : S
ST MDT PITCH YAW RANGE RANGE

“{SEC) © (DEG) (DEGY (KM) INMI)
15620.000 -1.529 0.006 8466. 4571,

15930.000 -1.129 0.011 - 8386. 4528,

15940,000 ° -0.722 €. 015 8306, 4485,

15950.000 -0.287 0.021 8225. 4441,

15960.00C C.139 0.026 8144. 4397,

15970.000 0.551 0.028 8061. 4353,

15980.000 €.998 0.034 7978. 4308,

15990.000 1.440 0.039 - 7894, 4262,

16000.000 1.881 0.043 7809. 4217,

16010.000 2.116 0. 049 7723, 4170,

16020.000 2.744 0.N054 7637. 4124,

16030.000 3.161 0.060 7549, 4076.

16040.000 T 3.562 0.068 T461. 4029.

16050.000 3.941 0.075 7372, 3980,
16060.000 4.294 0,083 7282, 3932,
1A070.000 4,610 0.091 7191. 3883.

16080.000 4,840 0.100 7099. T 3833,

16090.000 5.041 0.110 7006, 3793,

16100.000 5.163 0.122 6912, 3732.

16110.000 5.162 0.136 6818, 3681.

16120.9000 - 3.702 0.207 6722. 3630.

16130.000 4,647 0.192 6626, 3578,

16140.000 5.580 0.163 6529. 3525.

_S4RGLS?  16140.857 5.66C 0.162 6520. 3521,
CTRT 16141.067 5.679 0.163 651°. 3519,
S 1415C, 857 £.582 0.180 6427, 3468,
1Ll 16150.857 £.582 0.180 6422, 3468,
' 16151.125 €.606 0.180 6420, 3466,
. 16161.067 7.530 0.181 6323, 3414.
16161.067 7.530 0.181 6323. 3414,

ORR GID 16161.125 7.535 0.181 6323. 3414,
ORR NAV 161672.125 7.321 -0.063 6313, 3409.
' 16240.000 0.525 -0.000 5573, 3009.
16340.000 0.162 -0.000 4677, 2526.

16440.000 C.450 -0.000 3856 2082,

16540.000 C.135 ~0.000 "3117. 1683.

16640.000 €.370 -0.000 2461, 1329.

16740.000 c.110 -0.000 1891. 1021.

16840.200 €.300 -0.000 1413, 763,

16940.000 C.090 -0.000 1048, 566,

5-215




TABLF 5-

EVENT

T&D MAN

CSM SEP

XXXV

N5-156551(11-7

PITCH AND YAW REFERENCE ANGLES (LOCAL HCRIZONTAL

CONRDINATES) AND RANGE (MFTRIC AND ENGLISH UNITS)

(CONTINUFED)

TIME FR(OM

18T MOT
(SEC)
1704C.009
17042.125
1714C.000
17140.857
17240,000
17340.000
17440.,200
17540.000
17640.200
17641.067
17740.000
17340.000
1794C6.000
18040,.000
181C0.000

SECOND OPPORTUNITY

PITCH

{DEG})
Ce?44
C.330
65.264
65.296
125.7246
1320.431
132,324
135.97¢
138.412
138.437
140. 6589
142.736
144,664
146,459

(

147.477

5-216

YAW
DEG)
-0.000

-0.000 -

43.021
43,021
38,666
40.002
40,002
40,002
40,003
40,003
40.003
40,003
40,003
40,004
40.004

RANGE
(KM)
8136,
834,
B17.
817.
Q"q.
1150,
1369,
1586,
1793,
1795,
1984,
2167,
23-&4.
24889,
2575,

RANGE

{NMI)
451.
450,
41‘10
441,
512.
621,
739,
856 .
968,
969,
1073,
1170,
1260,
1344,
1331.

D

.
" aaas?



-
\‘“u\_‘ /v

TARLE 5-

EVENT

2ND OPP

FM NAV

TR6
N2H21
LH2VTCO

S4B LUI
a2H2Cc0

LTI
S4BRLUCH

S4B RFI

S48 907
IGM 0ON

TSMC3

XXXVI—A

TIME FROM
1ST MOT
{SFC)

14802.750
14810.000
1491C.000
151010.000
15110.9200
15210.,200
15227.625
15233.750
15233,1750
15275.750
15275.950
15310,000
15410.000
15510.000
1561£.000
15710.000
15730.050
1573C.550
15800,000
15802.750
15802.750
15803.750
15803.1750
153N¢€,750
15810.000
15811, 150
15814.250
15818.250
15820.000

15820.250

15828.250
15830.000
15840.,000
15850,N00C
15860.,000
1687€.000
15880.000
15890.000
15900.000
159190.000

N5-15551{1)-7

AND INERTIAL HEADING ANGLF

(METRIC

UNITS)

SECOND OPPORTUNITY

INERTIAL
VELOCITY
(M/SEC)
7790.6911
779C. 6601
7790.7182
7788.74937
7789,2567
7188, 7436
7788.6515
778R.6195
7788.6195
7788.3686
7788.3976
77R8,7286
T7R7.7492
7787.,3033

7786.,8859

7786.4994

71786.4268

7786,4270
7786,.,4322
71786,432%
7786,4329
7786, 4331
7786.433)
7786.45323
7786.5548
7786.5811
7793,1447
7818.1194
7830.1175
7€31.8345
7887.0703
78992,2549
7669.46078
RN40. 8403
3113.4230
8187.72332

8262.4616

R33G,1094
8416. G294
8486, 09713

5-217

INERTIAL FLIGHT-

PATH ANGLFE
{DEGREES)
0.0446
" 0.0444
0.0420
0.0388
0.0350
0.0308
0. 0300
0.0297
0.0297
N.0278
0.0278
0.0262
0.0215
0.0168
0.0124
0.0082
0.,0074
0.0074
0.0049
0.0048
0.0048
0.0048
0,2048
0.0047
0.0046
.0.0045
0.0054
0.0091
0.0115
0.0118
-0,0007
-0.0116
-0.,0071
0.0109
0.0429
0.0893
N.1504
0.,2265
0.3176

INFRTIAL VFLNCITY, INERTTAL FLIGHT—PATH ANGLFE

IMERTI AL

HEADING ANGLE

{NFGREES)
6£1.8498
61.7607
50.7255%
60.0489
59,7265
59,7558
59.7974
59,144
59,8144
59.96067
59.9676
A0 ,1369
60.8724
51.9666
63.4248
65.251¢%
65.6628
65.6732
67.2129
67.2775
67.2775
67.3011
67,3011
67,2720
6T 4497
6£7.4910
67.5507
6T.6461
6T.6880
6T 6940
67.8841
67.9263
68,1721
683.4258
6R.6867
HR, 544
69,2289
$£9.51072
69.7984%
T0.09358



ND6=15551(1)-7

TARLF 5-XXXVI-A INERTIAL VELNCITY, INERTIAL FLIGHT-PATH ANGLL
AND INFRTIAL HEADING ANGLE
(METRIC UNITS)

{CONTINUED) SECOND OPPORTUNITY

5-218

EVENT  TIME FROM INFRTTAL INERTIAL FLIGHT- INEPTIAL
16T MOT VELOCTTY PATH ANGLF HEADING ANGLE
(SECH (M/SFC) {DEGREES) (NEGREES)
15920.000 8576.6243 - 0.4239 70.3955
15930,000 8658,5578 0.5456 70,7048
15940.000 B741.5333 0.6830 71,0213
15950.,900 8827.0913 0.8351 71,3451
15960.900 8S13. 7195 1.0052 71,6765
15970,200 9€01.8720 L. 1901 72.0156
15930.,000 9091.6756 1.3911 72,3674
15990.000 9183,1843 1.6082 72.7171
16900.700 9276.4698 1.8414 73,0799
16210.000 9371.5997 2.0908 73.4507
16020.000 9468, 6568 2.3563 73,8293
16030.100 9567, 7309 2.6379 74,2172
16040.000 9668.9206 2.9354 74,6131
16050.,0C0 9772.3325 3.2487 75.0175
16060.900 9R78.300? 3.5775 75.4305
16070.900 9586, 9946 3.9216 75.8523
16080.990 10098, C497 4,2801 76,2328
16090.990 10211.8559 4.6525 76,7223
16100.000 10328.,6010 5.0380 77.1706
16110.000 - 10448.5141 5.4354 77,6281
16120.000 10571, 7500 5.8305 78,0950
16130.000 10698.5622 6.2374 78.5711
16140.000 10829.2058 6.6667 79.05A0
S4RGCS?  16140,357 10840, 5885 647066 79.0980
TR7 16141.067 10843,0373 6.7140 79,1081
16150.957 10R833.2278 7.1583 79,5906
TUT 16157, 857 10R33,2278 7.1583 79,5306
16151.125 1€832,9319 7.1704 79.61738
16161,067 10821.6215 7.6199 80,0058
16161.067 10821.6215 7.6199 80,0958
ORR GIN 16161.125 10821.5538 7.6225 80.0986
NRB NAV  16162.125 1C82C. 3807 7.6676 RO, 1487
1624C.000 1071C, 4686 11,1127 84,0402
16340.700 10523, 1616 15.3009 B8.9585
16440.000 10298, 44095 19.1740 03,5470
16540.100 11050. 6838 22,7084 97,6440
16640,0200 9792.9598 25.9057 101.1893
16740.000 $533,5300 28,7838 104.1957
16840.,000 9278.9942 31.3695 106.7155
16940.000 9C33.3374 33,6927 108.8161

}‘i‘«‘ ;y



N5=-15551(1})=7

INERTIAL VFLODTTY, TNFRTIAL FLIGHT=-PATH ANSGLE
AND INFRTIAL HEADING ANGLF
D ("FTRIC UNITS)
SECOND OPPORTUNITY

TARLF 5-XXXVI-A

(CONT INUFD)

EVENT  TIME FRaM INERTIAL FLIGHT=  INERTIAL

INFP TTAL
18T 80T VFLOCTTY PATH ANGLF HEADING ANGLF

(SEC) {M/SFC) (NEGREES) (NEGREFS)

17060.,7300 g798,4372a7 35,7334 110.9550

TED MAN  17042.125 f£703,0769 35,8255 11n.5928
17140000 36576.5454 37,6698 112,0233
17149.357 0574, 5043 37,6851 112.0347
17240.000 8166, 7R3 19,3770 113.2429
17340.000 8169.2422 41,2275 114.,2670
174460.,000 7603, 71705 47 .34N7 115.1307
17543,700 7809,2940 43,A334 115.86273
1764C.900 T 7645, 3130 44,8199 115.4347

CSM SFP 17441,9067 7h463,6168 44,8321 1156.,4929
17740.000 1491, N4h? 45,9129 117.7165
1734C.300 7345.1697 46,0229 117.4725
17340.2300 7208, 7895 47.859? 117 .8650

18040, 000 TrT9.4517 45,7297 ©118.2738
18110.900 7305.2842 49,2233 S 118,3949

5-219




N6=18551(1)1-7

INFPTIAL VELNCITY, INFPTIAL FLTGHT=PATI{ ANGLE
AND INERTIAL HFADING ANGLF

(ENGLISH UNITS)
SECOND OPPORTUNITY

TARLF B-XX¥yvI-A

EVFENT TIME FanM INFRTTAL INFRTIAL FLINGHT - INERTLAL
15T MAT VELNOCTTY PATH ANGLE HEADING ANGLF
(SFC) (FT/751C) {DEGPRFES) [DEGRFES)
2ND OPP 142272,750 25560.C103 0.0445 H1.8498
14210,200 25566, 9085 00444 AL.TH0T
14910,100 28558,458%36& 0.N&20 6047255
15010.000 295556.,9217 N.03R8 €0 .0489
15117.000 25655.3041 D.03460 59,7265
16210.009 2H6R3,£206 N.0308 59,7558
M NAY 16227.6725 25553,3117 0.0300 59,7974
16223,780 25552,2135 N.N297 53.R144
TRA 15222,7580 25552,7135 0.0297 5C.H144
NeH?Y 16275.,759 25552.4887 N.0278 50,9667
LH2VYCO  1R7275,050 ?5567.486A N.,0278 50,2674
156312,2330 ?5651.G631°" D.0262 60,136%
15410,302 265550,2542 N.0215 65C.RT24
15517,.000 2554p,R0a52 N.0168 Al .9666
15410,009 25847.,52R9 0.7124 h3.4248
18710.220 25546,2578 N.7082 A5.2518
S4R LUT  15737,050 25546.C196 C.0N74 H5.6628
0PH?CO 15732 ,559 2554¢, (7205 0.0074 £5.6732
15300,C00 25546.(C374 1.0049 6T.212°
15802 .75" 2h546.C35¢ D.,0048 6T«2T7T5
15802,750 . 25546.C36G6 N.N048 AT.2775
15373, 150 25546,0404 3.0048 67.3711
LTT 15823.17%0 25546,C0404 0,N048 67.3711
S4BLUCN  15874,1750 ?5546,2347 N 04T 67,3720
15817.000 25546,4396 N.0046 674462
S4B REI 15211.750 25546,57258 3.0045 67.4910
S4R 9CT 15814,.250 25568, 0601 0.0054 67,5507
IGM ON 1581£2.260 25649, 3979 0. 0091 6T.6451
158720,200 25£R85,3A19 NeNLLS 67T.688)
1532C. 250 ?5£64.9951 N.011R8 &Teb34D
TSMC3 158283,250 252876.721560 -0.0007 67,2341
15R3C. 0020 256146.1604 -0,.0034 AT.G92673
15347.000 26146,5478 -2.0116 ERL1T21
15852.030 26382, 7098 -2.0071 £3 ,425R
15840,000 26A1R.841R 0.0109 6R.,AB6T
16370,7200 26R61.0017 0.0429 6749544
15880.300 27107.83134 00,0893 €£9,2289
15420,700 2731548,2827 N.1504 AQ,510°2
156200,300 271614,5677 0,2265 69,7984
1591N0.000 27R74.3184 0.3176 70,2935

5-220
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N65-15551(71)=-7

INERTTAL VELACITY, INERTIAL FLIGHT=PATH ANGLE
' AND TNERTIAL HEADING ANGLF

" IENGLISH UNITS)

SECOND OPPORTUNITY

TARLF 5=XXXVI=1

[ CONTINUFED)

CINERTIAL

5-221

FVENT TIME FROM INCRTIAL FLIGHT- INERTIAL
B 18T MAT ST VELDCTTY © PATH ANGLF HEADTG ANGLE
i (N CorT/sT) (DFGRFES) (PCOREES)
15920.100 28138.5311 n, 4239 7943955
15930,000  28407.3417 N.5456 70,7049
15040,000 ~ 28630.A883% N, 6830 71.0213
15650,000  28960.2734 N.8341 71.3451
15960,000 20744, 4R64 1.0052 71.6765
15370,200 7739533,7009 1.1901 72,2156
16280,200 29928.3321 1.3911 72,3624
15980,100 T30128.564) 1.6082 72.7171
14700.000 10434.4124 1.R414 73,2799
16910.1700 30746, 7180 ?.0908 73,4507
16920.000 31765,1471 2.3561 71,2298
1A730,000 3139Nn,19372 2.6379 74,2172
16740.000 31722.1804 ?.9354 T4.6131
16250,909 132061.45R7 3, 2487 75.0175
160604900 ©32409,1213 3,5775 75.4305
1697C.N00 22765,7302 3,9215 75,8523
1£780.000 32130.09472 442801 7,.2828
1£760,.900 331603, 4641 6525 76,7223
16170.700 33RR6,48672 5.0380 77.1705
16112.0C0 34279,5020 5,41354 77.67831
16127.90°0 34684,2191 5.8305 73,0650
16130.000 351N0.7256R 6.2374 74.5711
164140.000 35528.39C5 hehbbT 79,3569
S4RGCS?  1ALANLBST 366546,2353 64,7046 77,0980
TR7 16141.067 35574.2654 b.7140 79.1083
1615C.857 35542, C958 7.1583 72.5976
CTLY 16150.857 316542 .C858 7.1583 72,5906
' 16151.125 35541, 1151 7.17%4 77.46032
16161.067 15504,0076A 7.6199 80,N958
16161.067 3156064, 7076 7.6199 BN,N353
AR3 HIT 156161.125 315503, 7855 7.6225 30,1986
NRA NAV  16162.125 35469, G366 7.6676 8", 1487
16£240,000 35139.3326 11.1127 B4 04072
16340.000 34524, 9085 15.3009 39,0585
16460,0700 13787.564) 19.1749 03,5470
16540,000 32675. 65686 22.7084 97,6440
16640,900 321729.11331 25,9057 1n1.18913
16740,000 31277.5857 2R.7838 104.,1957
16340,000 30442, 8545 31,3695 176.7155
1694C.000 29636,5338 33,4927 108,8161




TARLF B-XXXVI-R

FVENT

T&D MAN

CSM SFP

(CONTTNUED)

TIMF FROM

1ST MOT

{SFCH

1724C.000
17742.128
17140.000
17140,857
17240 ,000
17340.00C
17442,000
17540,000
17540,000
17641.067
17740.000
17R40.,930¢C
1724C,000
1R240,000
18100,000

INFRTTAL

ND5-15551(1)-7

VELOCITY,

AND INFRTIAL HEADING ANGLE
(ENGLISH UNITS)
SECOND OPPORTUNITY

INERTIAL

VELOCITY

[FT/SEC)
?8R67.5515
?278851.6303
28130,2723
?R132.1990
27450.,0759
26802.3037
26193,33R2
25621.047%4
25083.0479
25077.4829
24576.9232
2410C, 2909
2365C. 8Rr43
23226.58M
22G83,2224

5-222

INERTIAL FLIGHT-

PATH ANGLF
(DEGREES)
35,7834
35,8255
37.6698
37.6851
39,3770
40,9275
42,3407
43,6334
44,8199
44,8321
45,9129
46,9226
47.859?
48,7297
49,2231

ITNERTTAL FLIGHT-PATH ANGLE

TNERTTAL

HEANRING ANGLF

(DFGREFS)
110.54650
110.5988
112.0233
112.2347
113.2429
114,2670
115.1307
115.,85623
1154347
116.4909
117.2165
117.4725
117.34850
118.,2038
118.384%8



D5-15551L 117

GEOCENTRIC RADTUS, GENDETIC LATITUDE, AND
- LONGITUDE (METRIC UNITS)
SECOND OPPORTUNITY

TABLE 5-XXXVIT-A

FVENT  TIMF FROM GFOCFENTRIC GFADFETIC ,
18T MOT RANTUS LATITUDF LONGITUNE
[ (SEC)H (METFRS) (DEG) {DEG)
-<2ND OPP  148n072.759 6574203, -11.7679 178.4867
: ‘ 14910,000 65742572, -11.5833¢9 128,.8003
1491C,9700 6574840, —R,2445 134.5212
<o-- 150100190 6575399, -4, 85658 147.0425
1511¢.000 6575892, -1.4355 145.,5030
S 16210,000 A5TLIL O, 2.7095 157,54 170
©FM NAY 15227.625 6576413, 2.h155 151.9076
e 15233, 750 6576439, 2.8259 152.72417
.= -TR6 15233, 750 6570438, 2.8259 152.2417
N2H2T  15275.750 ASTERD2, 4,2650 154.5362
LHVTCN  15275.95¢ 6576603, 4,2719 154,5471
N 15310.000 £5757723, 5.4328 156.4138
18410.900 £577053, 8.7974 161.9457
15510.,000 6577313, 12.0657 167.5833
15610.909 6577512, 15,1985 173.2650
T 15710.000 6577451, 18,1557 177.2256
U S4R LUT 15730,050 6577672, 18,7229 -179.4551
N2H2CO 15730.550 65TTHT2,. 18,7361 -179.,42464
15800,300 6577737, 20,6301 -175.1324
18807, 75¢C 65717132, 20.7026 -174.96072
15872, 750 6577732, 20,7026 -174.9602
: 15803, 750 E5TTT32, 20.7289 -174.8975
LTI 158072, 750 6577732, 20,7299 -174.%975
§4BLUCH  15RN6.759 6577734, 20,8077 -174.7294
S 15810.000 6577136, 20.8927 -174.,5054
S4R RFT  15811.7%0 6577737, 20.9384 ~174.3954
S4B 90T 15814,7250 6577729, 21.003¢ -174.2382
IGM 0N 15818,250 6577743, 21.1077 -173.9857
TEE S 15220,000 6577745, 21.1533 -173.874%
TR 15820.250 6517746, 21.1598 -173.7590
TSMC3 15R28. 250 6577754, 21.3678 -173.%4313
- 15830, 00N £577753, 21.41332 -173.2365
15R840,000 6571742, 21.6729 -172.5897
15860.000 6577727, 21,9319 -171.9343
15860, 000 6577724, 22.16N04 -171.2701
1587C.000 6577765, 22,4480 -170.5°70
158810,779 6577354, 22,7049 -169,2167
: 15860,000 6678030, 22.9608R -169,27213%
. 15900 ,000 6578373, 23.72157 -168.5219°
15910.00N0 6578703, 23,4692 -167.3128
5-223



N5=-16551L1)-7

TABLF 5-XXXV]T-A GFOCENTRIC RADILS, GECDETIC LATITURE. AND
LONGTITUDF (METRIC UNITS)

{CONTINUFD) SECOND OPPORTUNITY

GECDETIC

EVENT TIME FROM GEOCENTRIC
1ST M0T RANTUS LATITUDE LONGITUDE
(src) {MFTERS) {DEG) (DFG)
15820.,000 £RTG254. 23.7217 -167,7930
15930,9%0 6579921, 23.9727 -165.3589
15947.200 6580912, 24,2221 -165.A174
15950,00N A5R?2375. 2444667 -164,8653
1526°.900 658349617, 24,7154 -164,17373
16970,.300 65852172, 24.9594 -163.330N
15283.700 65872417, 25.2210 ~-167.,5456
157299.990 6583637, 25,4403 -161.7571
16700.,1200 6592414, 25,6770 -157,9433
16010,900 £595611. 25,9111 -167.1249
16026,900 £59G62k4, 2641422 -152,2949
L 1en30.900 6603406, 26,3721 -158.,4530
16040,300 6672083, 26,5948 -157.539°2
164560, 300 6613324, 26,8159 -156,7334
1A060.,700 6619177, 27.0332 -155.8553
. 1607C.000 EE2H66H, 27,7465 -154.9648
160°0,000 66323445, 27,4555 -154,2614
16092,2300 6640752, 2Te6AD2 -153.1463
1617°0.000 66494725, 27.860D -1572,21491
14112,2300 £65890h, 28.054R% -1581.2771
151272.000 66ARI2DF, 2R.2443 -1570.32232
16120.900 66810402, 28,4283 -149.355%
1A140,000 6692495, 2846045 -14R,3743
S4RGCS2 16140 .357 6693576, 2B.H715 -143,2917
TRY 16141067 66G3R4L2, 28,4251 -143.,2719
161510.857 6TC6AR A, 28,7919 -147.304)
TLT 1A150.857 ATCHARSG, 28,7919 -147.3741
16151.125 67270113, 2847963 -147.277¢
16161,.767 6720373, 28.9571 -146.234%6
16161067 67208713, 28,9571 -146.29h0A
NRB GIC 16161.125 6720856, 2R, C58EL -146,2929
NRAR NAV 161672.125 £T72238¢6, 2R, 0737 -146,1923
16240,999 6359322, 29,9241 -132.5339
16347,.700 71027243, 33,4527 -129,2067
16440,0300 7411122, 30,2734 -122.5307
16540,000 7775121, 29.5A36 -112.7139
1664470 .900 81R3IRZAH, 28,4894 -105.8141
16740,300 86279137, 27.12917 -99,7876
16840,770 anGgas1d,. 25.7774 -34,5355
16940.000 Q59201 7, 24.3227 —-R9,44)39

5-224
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nN5-15551(1)-7

TARLE 5—XXXVIT-A GFOCENTRIC RADTUSs GFONETIC LATITUDE, AND
B , ‘ LONGITUDF (METRIC UNITS)
(CONT INUED) SECOND OPPORTUNITY

EVENT  TIME FROM

© GEOQCENTRIC RECNETIC o
1ST MOT ’ RANDTIUS LATITHDE LONGITUDE
{SFC) {METERS)Y o [DEGRY) (DEG)
170460,000 10100167, 22.8761 -86.0200
TED MAN  17042.125 10111102, 22,8457 -85.,9416
' 171400000 10619747, 21.4685 -82.,5648
17140.857 10624240, 21.456% -82.5371
17240.000 11147427, 20.1175 -79.5%390
17340.000 11690589, 13,8323 -76.8781
17440,N000 12217177, 17.616% -74.5281
17540.000 12755585, 16,4694 -72.4441
17640,000 13294555, 15,3227 o -70.5391
CSM SEP 17641,.067 13300306, 15. 1786 -70.5724
' 17740.000 13833115, 14,3740 -63.9320
17347 .,000 1431047C. 13,4186 —67.44T0
179460,000 14906054, 12.5193 -56.1125
181740,000 15439367, 11.6723 -64,910°?
18100.000 6442459

15758176,
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N5-1555101)-7

TABLF S5-XXXVII-8 GFOCENTRIC RADIUS, GENDETIC LATITUDE, AND
LONGITUDE (ENGLISH UNITS)

SECOND OPPORTUNITY

EVFENT TIMF FROM GFOCENTRIC GEODETIC

1ST MNT RADTUS LATITUNE LONGITUDE
, {SFC) LFEFT) {DFG) {DEG)

2ND OPP 14802.759 21568924, -11.7679 128.4867
T 14810.000 21569069, -11.53139 128.89913
14910.000 2157999, —B,2445 134,5212
15010,000 21572802, -4,8658 140.0425
15110.,9700 21574450, -1.4355 145.5039
15210.000 721575920, ?.0005 - 150.9470
FM NAV 16227.625 21576159, 2.6155 151.9076
15233, 750 21576240, 2.8259 152.2417
TR6 15233, 750 21574240, 2.8259 152.2417
No2H2 1 15275.750 21576780, 4,2550 154.5367
LH2VTCO 15275.950 215767R2. 4.,2719 154.5471
15310000 21577193, 5.4323 156,4133
1541C,000 21573757. 8.7974 161.9457
*15510.000 21577112, 12.0657 167.5R333
15610,9N0 21578762, 15.1985 173.3650
15710.1700 21580219, 18.1550 179.3256
S48 LUT 15730.950 21580288, 18.7229 -179.4551
02H2CN 15730.550 215802910, 18.7369 -179.42454
15800,7°00 21580478, 20,6301 -175.1324
15802, 750 ?158N4R4, 20,7026 -174.96072
15802, 750 215804R%, 20,7026 -174.95607?
16803, 750 2158n4R4, 29.7289 -174,8975
LYY 15203, 750 21530486, 20.7289 -174.8975
S4RLUCD 15804,759 21580491, 20,8077 -174.7094
1581C.000 21537499, 20.8927 -174.5954
S4B RFI  15R11.750 215805013, 20.9284 -174.3954
S4R 90T 15814.2590 215817508, 21.0036 -174.72382
IGM ON 15818.250 21580521, 21.1077 -173.9857
15820.000 215810529, 21.1533 ~173.874#
188720.7250 21580530, 21.1598 -173.35239
TSMC3 15828,250 21583557, 21.3678 -17%,3433
15830.000 21540554, 21.4133 -173.2365
15840.,300 21581517, 21.6720 -172.58937
15850.000 21530469, 21.9319 -171.9343
15860.000 215804772, 22.1904 -171.2701
15870.000 215905672, 22.4480 -170,5370
15880,009 2158089R, 22,7049 -169,9147
15890.000 215R1462, 22.9608 ~1469.223%9
15900.000 21582341, 23.2157 -16%,5213
15910.000 21523672, 23.4693 -167.8108
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Ne=-15851(1)-7

GFNCENTRIC RADTUS, GENNETIC LATITURD, AND
LANGTITUDE (FNGLISH UNITS)
SECOND OPPORTUNITY '

TARLE S—-X¥¥VyII-1

(CONT INUED)

| \‘
T

EVFNT  TIME FROM GEOCENTRIC "~ GECODFTIC
1ST ™07 RADTUS LATITUDE LONGITUDL
(SFCH (FEFT) (DEG) (DEG)
15920.2000 21585474, 23,7217 -167.0899
15930,000 21587865, 23,9727 -164,3539
15940,100 215909119, 24,2221 -165.4176
. 15950,909 215947313, 24,4697 -164 8658
15960.000 21599403, 24,7156 -164.1033
1597¢.000 216C5027. 24,9594 -163.3300
159A8G.200 21A11706, 25.2019) -162.5456
1599n,009 21519545, 25,4403 -151.74%01
- - 16300.090 21623651, 25.6770 -15).9423
o 16710,200 21439147, 25,9111 -160,1249
16320.000 21651127, 26.1422 -159.2949
1603C.000 21664725, 26,3701 -153,4530
16040.700 21680062, 26.5948 -157.599?
16050,000 21687258, 26,8159 —156.7434
167A0,000 21716443, 27.0332 -155.9553
16070.700 21737748, 27.2465 —154.,0443
16080.1200 21741305, 27.4556 -154.7613
16760,000 21787244, 27,6602 -153.1463
16100,000 212158709, 27.8610 -152.72181
15119.200 218445804, 28.0548 -151.2771
16120.700 21880567, 28.2443 -150.3232
14120,000 21617330, 28.4283 -149.3563
16140 ,900 21957003, 28,6065 -143.,3763
S4PGES?  1AL40.857 21560551, 2R.6715 -148.2917
TR7 16141.067 2195614213, 28.6251 -143,2710
1A160,R357 22003464, 28.7919 -147.3041
TLT 16150.957 22003464, 28.7919 -147.3041
' 16151.125 22004657, 28.7963 -147.2775
1A161.067 72050117, 28,9571 -146.,2966
16161.067 2205"11¢C. 28,9571 -1456,2966
OrRA GIN 16161.125 22050382, 2R.9580 -146.2979
0RR NAV 16162.125 22055105, 28.9737 -145,1923
16240.000 22504337, 29.9361 -133.5839
1634N0,000 22371321, 30,4523 -129,2242
16440.300 24314708, 30,2734 -120.5302
16540.109 25508627, 29.5636 -112.7180
16640.700 268493213, 28,4804 -115,8141
1A740.000 28306364, 27.1917 -29,7876
16840.000 29854035, 25,7778 -4 ,5155
16940 ,000 3145GR71. 24,3277 -389,9825
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N5-15551{1)1-7

TARLF S5-XXXVII-8 GEOCENTRIC RADILS, GECDFTIC LATITUDE, AND
LONGITUDE (ENGLISH UNITS)
{ CNANT INUED) SECOND OPPORTUNITY

GEQCFENTRIC GEODETIC

FVENT TIMF FRNM

1ST MOT RADTUS LATITUNE {ONGITUDE
(SFC) (FFFT) (DEG) (DEG)

17040.000 33137029. 22.8761 -36,0200
TED MAN  17042,125 33172907, 22.8457 -85,9416
: 17140.700 314841689, 21.4685 -R?,5648
17147.857 34R%A429, 21.4546 -22,5371
17240.900 36572974, 20.1175 -79.5390
17340.000 38322141, 18,2323 -76.8781
17440.,n00 41087603, 17.6163 -74.5281
17540,000 41845034, 16,4694 -72 4441
17640.000 43617307, 15.3897 -70.5891
CSM SEP  17641.067 43636175, 15.37R6 70,5704
17740.009 45334203, 14.3740 -68.9320
17347.000 471467210, 13,4185 -67.4470
Y 17940.700 48904375, 12.5193 -65.1125
1804N0,300 50654188, 11.6723 -564 ,91072
18100.N009 51770051, 11.1876 ~6442459
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D5—15551(1)-7

TARLE S5=XXXVIIT COMMANDEN AND ACTUAL ATTITUDF ANGLES
T - SECOND OPPORTUNITY
' o PITCH  VFHICLF YAW  VFHICLF ROLL  VEHICLE
FVFNT TIME FROM ATTITUDF PITCH ATTITURF YAW ATTITUDRFE RCLL
Cse:... 1ST MOT COMMAND ATTITUPE  COMMAND ATTITUDF COMMAND ATTITUNE
Lo __{SFO) (NEG) (DEG) {DEG) (DFG) (NEGH (REGH
2ND OPP  14302.,75C  4.7C 4,70 N.04 Q.04 0.9 9.0
. 14810,000 4.70 4,70 0.04 004 0.0 0%
14910000 -2.36 =7.36 0.1R 0.1% 0.0 9.00
15010.000 -3.87 -8,87 0.31 G431 0.0 Lo
B 15110.000  -15.632 =-15.93 0.45 A 2.0 ~-0.00
15210.000 -22.45 =22.45 0.57 NeB7 n,0 3.00
FM NAV 15227.A25 24,13 -24.,173 N.60 N.60 0.0 -0.00
1573%,750 -24,55 <-24,49 D, 6D 0.60 0.0 .00
_TRé6 15233,1750 -24,85 —24.49 060 0.60 2.0 9.00
N2H2 T 15275.750 =27.40 =-27.40 C.65 065 DN nLan
LH2VTCN 15275.950  =27.,40 =27.40 0.65 Debb 0.0 N0
. 15310.000 =29.71 =29.71 0.66 0,69 0.9 7.00
- 15410.000 =356,49 =-36,48 n. 80 Q.82 0.0 010
o 155117.000 412,25 -43,25 0.90 .99 N0 0.0
15610,000  -50.C8 -5J3.C8 0.99 .99 0.0 .00
15710.000 56,84 =56.74 1.06 1.06 0. 0.N%
S4R LUT 1572C.Nn50  -58.21 -58,21  1.CR 1.08 0.0 -0 ,00
n2H2C0 15730.550 =58,21 -58.21 1.08 1.08 0.0 - .00
: 15800.000 —£2 .56 =h2,96 1.12 1.12 0.0 J.00
15802.758 -63.,13 -63.13 1.1? 1.12 0.0 NL,IC
158n2.750  —63.13 -63.13. 1.12 1.12 0.7 0,00
158013, 750 -A3,17 -A3.14 1.12 1.12 .0 -0.07
LTI 15303.750 —63.17 -61.14 1.12 1.12 0¢0 -0 ,0?
S4RLUCN  15806.750 -£3.,37 -63,14 1.12 1.14 0.0 =5 L.06
15810.000 63,59 -63,14 1.12 l.14 0.0 -N.11
S4B RFI  15811,750 -63.71 -A3.14 1.1? l1.14 0.0 -%.14
S4B 90T 15814.250 -61,98 -63,25 1.12 1.19 0.0 -N.21
[AM N 158TR.250  =64,27 =63.53 1.10 0,98 0,0 -0 .35
: 15820.000 ~65.07 =—64.36 0.76 0,73 0.0 -0.50
, 15825,250 — 66,27 —-5h4,56 0.74 0.75 0N -2.52
TSMC3 15922.,25) -6G.14 —-672,00 0.78 N.59 0.0 0,09
15830,N0N -59,723 -6R.95 n.83 A 0.9 0.3%
15840,000 -5G5.85 —69,60 1.08 0.73 NeD D.17
159560.000 -70.38 -70.15 1.22 0.93 0.0 0,87
15860.700 —70.,86 =-10.63 1.31 1.02 NN D.74
15870.900 -71.30 =71.08 1.36 1.07 0,0 n.85
15820.,000 -71.70 -71.48  1.39 1.10 2.0 .75
15290.1000 —72.06 =-71.86 = 1l.4l 1.12 7.0 .81
15900,000 -72.46 =-12.26 1e4?2 1.12 040 2.75
DN 0,79

15910.000  —T2.R6 —T72.64 1,43 1.14
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TARLE 5-
{CONT INUED)

FVENT

S4RGCS?2
TA?

TLT

ORB GID
TORR NAV

XXXVIITT

TIMF FRNOM
1ST MOFY

(SEC)
1592n0,900
15930.000
15940.700
15950,.700
15960.,000
1€97C.0N0
159Rr0,N00
189G0,900
16500.339
16010,000
LA0?20,000

*16030.000

16740.000
16050,000
16060.000
16079.700
16080,100
16090.900
16100.000
16110,000
16120.000
16130.000
16140.000
16140,257
16141.067
16150.357
16150.357
16151.125
16161.067
16161.067
16161.175
16167.175
16240.700
16340.000
16440,000
16540.C00
1664C.200
16740.900
16840.000
16940,000

N5-1555

1Hry-7

COMMANDED AND ACTUAL ATTITUNRE ANGLES
SECOND OPPORTUNITY

PITCH VEHICLF
ATTITUDE PITCH
COMMAND ATTITUDF
(NEG) {DFG)
-73.2?2 =-13.00
c=73.58 -73.35
-73.93 ~73,70
-74.26 -74.03
-T4.61 -74.738
-74,67 -74,73
-75.,3? =-75.08
-15.67 =-75.44
-76.04 ~=175,80
-75.41 -16.17
-76.81 -75.56
-77.22 =-16.97
-77.65 -177.4C
-78.12 -177.87
-78,672 =-78,36
-79.18 -78,90
-79.80 ~-79.54
-R0.48 -8N.21
-81.25 -80,497
-872.16 -81,37
84,41 -84,23
-84 ,40 =-R4,19
-84,38 -84.17
-84,38 -84,17
-f4,38 -R4,17
-84,38 -84.17
-R4,38 =R4,17
-94,38 -R4,17
-84,.,38 =-84,16
-84.38 -84.,16
—91.68 -84,16
-91.77 -R4.46
-98,.24 =-98,24
-107.10 -107.10
-114,67 —-114.67
-122.16 -122.16
-128.43 -128,43
-134,54 -134.54

-139.61 -139.61
-144,56 —144.56

5-230

YAW
ATTITUDE
COMMAND

(NEG)
1.44
1.44
1.45
1,46
1.46
1.47
1.47
1.48
1.49
1.49
1.50
1.51
1.52
1.53
1.53
1.54
1.55
1.57
1.5R
1.60
1.66
1.65
1.62
1.62
1.62
1.62
1.62
1.62
1'62
1.62
1.12
1.12
1.10
1.05
0.98
£.90
0.82
0.73
0.65
0.57

VEHICLT
YAW
ATTITUDE

{NEG)
1.15
1.15
l1.156
l.16
1.16
1.17
1.17
1.13
1.1g
1.19
1.19
1.?0
1.20
1.21
1.22
1.22
1.23
1.74
1.25
1.27
1.34
1.32
1.29
1.29
1.29
1.31
1.31
1.31
1.31
1.31
1.31
1.07
1.10
1.05
N.98
0.90
0.R2
N.73
0.65
0.57

ROLL
ATTITUNE

VEHICLE
POLL

COMMAND ATTITUDE

{NEG)
.0

® e ®» = & & & @

DOUDODDOOOO0OOUDO

e 8 & ¢ ¢ 9 &
DODODDODODIDOIDITIOODOIDIDOO

o> ReNeloNeNe e o le Nw RN RN e o W )

D000V IIDDOIDDOO

(DEG)
n.77
2.77
ND.79
n.75
0.82
5.7
0.85
0.74
n.9¢
D.74
0.43
2,75
5.80
0.75
0.79
N.76
0.78
0.77
2.77
0.76
1.73
N.86
0.74
NeT&
N, T4h
D.5A
n.58
5.57
N.41
n.41
Je.0
7.01
0 .00

-0.00
-0 .00
-0.00
-9.00
-0 .00
=N ,.,00
~0.00



D9=15551(1)=7

TARLE S5-XXXVITI COMMANNDEND AND ACTUAL ATTVITUDE ANGLES
(CONT INUFD) SECOND OPPORTUNITY
A PITCH VEHICLE YAW VEHICLF ROLL VEHICLF
EVENT TIMF FROM ATTITUDF PITCH ATTITUDF Y AW ATTITHDE ROLL

1ST MAT  COMMAND ATTITUNDE COMMAND ATTITUNE COMMAND ATTITUDE

(SECY  {NFG) {DEG) {DEG) {(DEG) {DEG) (DFGH

L 1704C.000 -148,67 —148.57 =~ 0.59 N,.59 0.0 -0.00
CTED MAN S 172472.125 =-2R.17 —-148.07 40,65 N.59 180.09 -0,507
17140.000 =28.17 =-R7.56 40.65 44,18 189,00 -5n0.87
17140,857 =28.17 =—R7.56 40,45 44,18 180.00 -50 .27
17247.000 =-2R.17 =30.24 40,65 39,35 130.00 -115.07
17340.700  =28.17 =23.17  4Q.h5 40.65 180,00 -189.00
17440,000 =-28.,17 -28,17 40,65 40,65 180.00 -180.00
17547.000 -28.17 =-28,17 40,65 4C .65 189.00 -180,0C
17640,700 =28,17 =-2R8.17 40,65 40,65 180,00 -182,30°

CSM SFP 17641.067  -28.17 =?78.17 40,665 40 .65 180,920 -180.20
17740.,000 =243.,17 =-28.17 40,65 40,65 180.0N -182.,70
17940.900 =28.17 =-28.,17 40,65 40,65 180,00 -1R0,00
17940.700 =-28.17 =-28.17 40,65 40,65 180.00 -189,90
18240.000  =28,17 =-2R.17 40,65 40,65 180,00  -189,00
18170.000 -28,17 -28,17 40,65 40.65 180.05 =1821,920
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TABLF 5-XXXIX

EVFENT

2ND OPP

FM NAV

TR6
O2H21
LH2VTCO

S4B LUT
N2H2C0

LYI
S4BLUCO

S4B RFI

S4R Q0T
IGM ON

TSMC3

TIME FROM

1ST MNT

{SECS)

14802.750
14R1C. 000
14910.300
15019.000
15110.070N0
1R210.200
16227.625
157233, 750
15233, 750
16275.750
15275.359)
15310,.00N
15410.710
15510.209
15510,000
158710.000
15730.050
1573C.550
15800 ,010
158072.750
15807.750
15863.750
15302.750
15R06.750
15810.200
15911.,750
15R814,250
15R1R.2?50
15820.000
15820.2750
15828,250
15830,000
15840.000
15850.900
15860.900
158370.900
15880.000
15860.,000
15200.000
15910.1000

D5-16551(1)-7

PTTCH

(DEGREES)

94, 70143
94.70143
87.64195
81.12631
T4.06849
6T7.55422
E5.R663T
65.51014
65.51014
62.,60102
62.560192
60.28566
53.51797
46.75062
39,92417
33,15726
31.79202
31, 79202
27.04334
26 .86%26
26,86526
26.86310
26,863930
76 .85780
26. 85606
26.85657
26.746569
26.1A919
25.63711
?5.447209
21.00N041
21.N4562
20.39635
19.85376
19,3694
18.972491
1R, 51751
18.13550
17.74003
17.36062

5-232

SPACFCRAFT GIMRAL ANGLES
SECOND OPPORTUNITY

SPACECRAFT GIMBAL ANGLES
YAW
{DEGRFFES)

N.04381
0.N4381
0.18421
0.31234
0.44763
D.56754
N,59764
N.60393
0.603093
D.65454
0.65454%
DHh9374
2.80237
N.90080
0.98R34
l1.06221
10075’*5
1.07545
l.11694
1.11838
1.11838
1.172329
1.172329
1.13529
1.14204
1.14307
1.09640
1.97889
0.73342
0,75079
0.50488
0.52016
0.78285
0.93464
1.02030
1.07147
1.10086
1.12195
1.1321R
1.13962

ROLL

{DEGREFS)

180.02000
180.00000
1RD0.N00D0
180.00099
180,02000
180.,00000
1R0,.90%070
180.1n9009
130.070037
1803.00030
182,00009
180.,20900
180,207909)
180,0G999
180.720990
1E0,03009
120.90005
180.00007
1R0.0000D
180.00000
180.00000
179.984473
179.72%443
179.93769
179.88698
179.85963
179,.78951
179.64681
179.,50373
179,48324

-179.908672
-179.66553
-179.23310
-179.13184
-179.26199
-179.15117
-179,2502%
-179.16237
-179.25331
-179.21311



Ns5—165551(1)-7

TARLF 5-XXXIX
{CONTINUED)

SPACECRAET GIMBAL ANGLFS
SECOND OPPORTUNITY

FVENT TIME FROM SPACECRAFT GIMRAL ANGLFS
T 1ST MOT PITCH YAW RAOLL
(SFCS) " UDEGREFS) {DEGREFS) (DFGRETS)

15320.1700 16.99982 1.14634 -179.22778
18030,100 15.648092 1.1508) ~-179.23153
15940.000 16.239901 1.15507 -179.20557
15950.000 15.969564 1.16051 -179.24777
15960.000 15,62301 1.16473 -172,1Rr222
15670.000 15.26525 1.16673 ~179,25346
15980.000 14.91592 1.17219 T =179.14996
15260.300 14.56317 1.176138 -179.26290
16000.700 14.20172 1.18055 -179.14047
16010.900 13, 82736 1.18579 ~179.25652
16020.700 13.4383¢6 1.19032 -179.164904
16030,900 13.02944 1.19587 -179.251328
16040.000 12.59740 1.20266 -179,19647
16250.,000 12.13431 1.20933 -179.252156
1606C.000 11.63797 1.21636 -179.20932
16077,000 11.09634 1.272472 -179.24017
16N082,1700 10.46104 1.23306 -179.,21657
160G0,N00 9,73790 1.74298 -179.723055
16100.,000 9,0771% 1.25427 -179.22839
15116.000 8.,1340Q2 1.26820 -179.23%432
16120,000 5.77498 1.33853 -179.27352
16130,00N 5.81220 1.32356 -179.14031
16140,000 5.R2918 1.29274 -172.26153

S4RGCS?  1A141,857 5,82976 1.79329 -179,25823

TRY 16141.9767 5.,82976 1.29377 -179.,260A0

' 16150.R57 5.83156 1.31183 -179.4721%6

TLI 16150.357 5.33156 1.31183 -179.42186

: 16151.125 5,831 74 1.317211 -179.42628
16161,067 5,84412 1.31366 -179.59031
16161067 5.84412 1.31366 -179.52031

ARR GIN 16161.175 5.84412 1.31364 130.00000

ORB NAV 1A1AZ2.125 5.53R46 1.06964 -179,79437%

o 16240.000 -8.,24374 1.09854% 189.70099
16340,000 —17.10152 1.04633 139,70000
16447,00) -24,67160 N.98171 150,00009
16540,000 -372.16328 1.90066 180.00000
16640,900 -13R,42538 N.82078 180,70000
16740.900 —-44,53P135 N.73306 120,200
16840,1900 -49,61208 0.65364% 180.00000
16940.900 -54,55563 0.57111 187.,00000 ~
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TABLF 5-XXXTX

FVENT

T&ED MAN

cCSM sep

{CONTINUED)

TIMF FRNM

JST MOT
(SFCS)
17040.009
170472.125
17147.,900
17140.8357
17240.500
17240.700
17440C.000
17562,307
17640,7300
17641.D6T
17740,C000
17840,00N
179465.,009

T 18%40%.900

18100000

N5=15551(1 -7

SPACFCRAFT SIMRAL ANGLES
SECOND OPPORTUNITY

PITCH

(NEGRFFS)
— 58, A6563

?.44434
2.44494
59, 755582
~1.82502
£1.82502
61.825Q07
E1.82802
6£1.82502
A1.82507
61.82802
61,82502
61.982502
61, R25027

5-234

SPACFCRAFT GIVMRAL ANGLES

Y AW

(DEGREFS)

D.49977

0.49007
44,17698
44 ,176GR
39,35112
40, 65277
40.65277
40,65277
40,65277
40.65277
40.65277
40.65277
40.65277
40.65277
4N, 652177

ROLL

(DEGRFES)

19C.07270)
180.000100
129.12971
179.12931
6%4.92519
7.000739
0.00000
N.000120
300020
N.000939
0.000720
0.NCN30
0.0002%0
n.00079
0.00090

y .
g



N&E-15551(1)-7

TABL E &-XL CAMMANDEND ATTITUDE CONTROL SIGNALS
SECOND OPPORTUNITY
FVENT TIME FRMOM COMMANDED CNNTROL SIGNALS
15T MNT ' PITCH ' © O OYAW ' ROLL

(SEC) {NDEGRFFS) {DEGREES) (CEGREES)

(COMMANDED CONTROL SIGNALS
ARE ZERO FOR THIS PERIOD
OF FLIGHT)

3-D SIMULATION

LTI 15323.750 ’ 0.021 0.029 " n.a03

_ S4RLUCH  15806,750 0.224 N.030 N,136
L 1581C,N00 0.449 ' 7.026 © n.182
S4R RFT  15911,750 Ne569 ‘ 0,022 ST 0,208
"S4R 90T 15914,250 n.140 -0.226 T n.428
IGM ON 1581R,250 0.34h6 -0.146 0,590
i 15820.000 0.620Q -0.135 D.944

' 15R720,250 0.591 -0.162 N.308
TSMC3 15828,250 N.1872 -0.217 -0.359
: 15230,000 n.199 -0.238 -N.749
1584C.,000 0.139 ~0.224 -0.743
15850.900 H.139 -0,225 -0.997
15R60.000 0.139 -0.226 -N,729
1587C.000 0.140 -n,228 -0,726
158680.900 0.141 -n,231 -N.,778
15890.0500 0.142 -N.232 7,707
15000,000 0.144 -N0.233 -0.760

15910.000 0.145 -0.235 -n.708

5-235




TABLE 5H-
{CONT INUED)

FVENT

S4BGCS?
TR7

i

ORAR GIN

X{.

TIMF FROM

1ST MNY

(SEC)

18920,709
15830.200
15941.700
15980.000
18960.000
15970.000
15981 ,100
159Q0.700
16700,200
1671C.1220
16320,900
16030.010N0

_16740,900

1605G6.1700
16N60.000
1607C,. 000
16080.9500
160a0,700
14100.900
16110.200
16120,000
1613C.000
15140,700
16140.8517
16141.067
1A150.857
16150 ,1457
16151.125
16161.N067
16161.067
16161.125

N5=-15551(11-7

COMMANDEDN ATTITUNE CONTROL SIGNALS

SECOND OPPORTUNITY

COMMANDED CCNTRCL SIGNALS

PTTCH
{NEGREFS)
C.léb
0.148
0.148
0.1590
J.151
0.151
0.153
D154
0.156
N.156
G158
f.158
0.159
0.161
0.1A2
0.164
0.165
0.166
J.169
0.170
ND.171
D.166
N. 1A%
C.16b7
0.148
N.17C
D212
N.2173
0.221
Ce?211
0.731

(COMMANDED CONTROL SIGNALS
ARE ZERO FOR THE REMAINDER

YAW
{DEGREES)
-0.236
-0.238
-0.240
-0.7241
-0.245
0246
-N.,247
-0.245G
-0.250
-N.252
-N.255
~-N.256
-0.257
-N.259
0,261
-0.261
-N.263
-0.264
-Ne265
-0.267
-0.7268
-0.267
-N.26%
-N,251
-0.306
-N.306
-0.313
-0,313
-N.213

OF THE SIMULATED FLIGHT)

5-236

ROLL
(NEGREFS)
-0.,840
-0,710
-0.382
-0.716
-0.923
-N.727
-0.974
-0,731
-0,760
-0,718
-0.778
-0.,7056
=733
-0.707
-N.815
-0.831
-0 698
-0 824
-0 746
—30729
-2.757
-0.772
~Ne663
-3.501
-0,501
~0.497
-N,.323
-N,333
-0.3373



TARL F 6~

FVENT

Tl
S4RLUCH

S4R RFT

S4B 90T
iGM ON

TSMC3

Xt 1

TIMF FROM
16T #OT
(SEC)

15803,759

1530 6. 759
158170.0070
15811.750
15314,.250
15318,259
15820.N000
15R20,259
15828.,250C
15330.1700
1584£.300
15356,997
158A0.0720
1587C¢.10C
15880,.,0300
15390.9200
15900.000
15910.300

NE-15561(1)-7

VFHICLF BQONY RCOTATION RATES
- SECOND OPPORTUNITY
RONY ROTATION RATES
X : Y 7
(NEG/SEC) . (NDEG/SEC) (PFG/SEC)

(BODY ROTATION RATES ARE
NOT CALCULATED DURING THIS
PERIOD OF FLIGHT)

3-D SIMULATION

-nJ016 0,002 0.N05
-0.016 -0,00n} D.0N73
~0.31A 9,200 2,001
-0.016 0.700 S n,0n0
-0.,045 -0.N98 -N,04)
-0,N4% -0.1564 -0,080
-0.09% -0.724 ' -N.177
-).063 -0.R26 -n 195
0.1513 0,072 N ¢ Do F o7 - S
N.N8Y -0.023 nNL017
-0.008 -2.067 0,022
D.N24 -0,N80 n,012
-0.001 —0.046 9.101%7
-0.072# -0, 043 0.005
N.NN5 -N, 038 n.0n7
-0.021 -0.N38 0.3N02
5,008 ' -0,040 1.901

5-237




TARLE 5-
{CONT INUFD)

FVENT

S4RGCS?
TR7

LT

ORR 61N

XL 1

TIMFE FRMOM
18T 0T
{SECH
15920.,000
15930,7010
15940,700
15960 ,000
159460.200
15270,700
163R0,0C0
1562¢,710N
16007,900
16019%.090
16020,000
1A0313,7000
161740.700
‘16050,900
16060.700
160T79.000
16000 .00
16090100
16102,7900
14119,1700
16120,700
16130,700
16140.000
16147%,857
1£14)1.067
1£150,857

16150, 857

14151.125
16161.067
16161 ,067
161614125

N5=-15551(T11}-7

VFHICLE RONDY ROATATION

RATES

SECOND OPPORTUNITY

BCNDY ROTATION RATLS

X
(NEG/SEC)
0.2
-0.013
0,717
-0.008
0.n20
-0.095
0.124
-0.001
-0.027
0,097
-0.n24
N. 015
-0.021
n.0oe
-0.018
0,010
-0.017
0.011
-0.016
0.011
n,. 103
-n,n27
n.NN"3
0.005
-0.016
-0.016
~0.016
-0.C16
-0.014
-0.N16
~0.016

Y

{DFG/SFC)

—-0.N3¢&
-1.035
-0.035
-N.0313
-N.036
-0.035
. =0,.235
-0.236
-0,037
~-0,0328
-2,040
=N.0N42
-0.044
-0.048
-0.9550
-0.058
0,067
~-D.071
~-0.082
-0.067
7.029
-7.003
0.002
=J.00°0
2.0N0
D.001
N.001
N,001
0,707
0.002
N.N02

(BODY ROTATION RATES ARE

NOT CALCULATED DURING THE
REMAINDER OF THE SIMULATED

FLIGHT)

5-238

VA

(DFG/SFC)

0.001
0.001
nN.0N1
0.0n1
0,001
0,701
NL.,001
Cul 1
ANSELAN
N.0n1
0,001
n.n0l1
2,071
0.7"1
0.007
0.0N1
0.002
D002
D.002
nN,023
=0 “3'.’.\2
-2,002
-0.021
0,200
0,003
7,001
2,001
N.001
-N.001
-3.001
-0.001



TARLF s-XLT1I-A

FYENTY

2ND 0OPP

FMONAY

TRA
02H21
(H2VTCN

S4B LU
02H2C0

LT

S4BLUCH

S4R RFI1
S4B 907
IGM ON

TSMC3

TIMFE FRNM
1ST MNOT
{SFC)
148°2,759

14810.000

14910.700
15719.900
151117.900
15212.7300
15227.4625
15232, 759
15232, 1750
15275.753
15275.950
15310.000
15410.700
15610, 700

155410.00N

158717.000
15730.950
15730,.550
15800 ,090

1581072.750
15222.,750
15807, 7150 7
154013,750

15806.750
15310,7"70
158311, 759
15814.250
15318.750
15827,000
15320.250
1592°2.250
156430,N000
15840,000
15350.1700
15360.9972
15870.700
15880.720
15890,N010
156N00.920C
15910.209

Ne-165651{(11-7

VEFHTCLF POSITINN — INFRTIAL COCRUINATES

{MFTRIC

UNITS)

SECOND OPPORTUNITY

VFHICLE POSITION CCMPONINTS

X
{METERS)

-52714N,
267670,
1672219,
18311346,
2564G96G,
2¢690RA52,
2734331,
27343711,

CARTR4DN,

3026733,
32624839,
3914641,
4511775,
5045535,
BS5CRTHR,

155925210,
55G454G,
585G795.,
SR654933,
5247473,
5873904 .
SRT3004,
£aRr3438,
5894762,
5800737,
5909175,

- 5923024,

5828369,
5629717,
59546Th4G.
5962A10G,
5995hA65,
6N?2R13D.
60599946,
6091257,
61213529,
6151646,
61213465,
6217159,

5-239

Y
(MFTERS)
-134376.
-134328%,
-1326090C,
"1?%q;)‘:)n
-116975,
-11557"2.
-115070,
-115070.
~111475.
-111457.
-108337.
-98156.,
-86563.
—737(\460
-59754.
-549241.
~56763.
-464172.
—-45994,
-45R47,
—45842,
-44R90,
-447241.
-43628.,
-43359,
-43320,
—47203RA,
-41915,
-40267.
-38692.
-37109.
-32260,
-30699.
-28940,

7
[MFTERS)
-£55N850,
~65552H69 .,
-£54667582,
~64BE12h.
-6314520,
~60543A6,

59995973,
~59793%44,
-5070%44,
-5F£36TRNG,
-5334069,
-57091337,
5284274,
-4785174.
—4213040.,
-31593323,
-3462117.
-34588NT7,
-29R7~383.
-204/8752,
-296%7572.
-2961803,
-29561803,
=2940934,
-29132313,
-2035n6R
-2888594,
-2969521,
-2843187.
-2346425,
-2783%6131,
2777119,
-2735007.,
724631852,
-2557651,
~2482400,
—240406G5,
-27250305,
21708172,




TARLE 5-

EVENT

S4RCCS?
TR7

TLI

ORR GID
ORB NAV

XLIT1-4

{CONT TNUFD)

TIME FROM

1ST MnT
{SEC)
15920,000
15910,000
1564€,000
15950,000
15060,000
18970.,090
189R0,090
15990,000
16700.000
16715.200
16020,300
1A032,000
16740,000
16950,00N
16060,000
161774900
164080,900
16090,090
16100,900
14110,900
16127.900
16130,.000
16140.200
16140.857
16141.067
16150.857
16150.857
16151.125
16161.067
16161.067

16161.125

16162.175
16240,709
16340,000
1644C,900
16540.,007
16640,000
16749,000
16840,000
16940.00)

N5-15551(11-7

VFHICLE POSITION -
(METRIC

INERTTAL COCCPDINATES
UNTTS)

SECOND OPPORTUNITY

VEHICLE PNSITICN COMPONCMNTS

X

(METERYS)

6238325,
626585C,
6262757,
A319016,
634461373,
6365676,
63939130,
6417607,
6440623,
64420837,
64845032,
6505729,
652¢€121.
654533R,
6564885,
65832h1.,
6A0N9AH] .
6617378,
6634306,
£643035,
6664847,
H6TINOH,
6662415,
H683529,
66938072,
6T06063.
£T7TC60673,
6705386,
6717944,
6717944,
6713009,
4719123,
6779158,
67827323,
6TIN?AR,
6572421,
6378764,
+138609.
5860235,
5550743,

5-240

Y
{(MEFTFRS)

=-271254,
-?255650.
-238217.
-220387.
-20329,
—185‘3 )'
-16758%.
-14944,
-131113.
-11267.
-913193,
-7505.
-55970
"'367’"0
-1722.
245,
2231,
4242,
6273,
8326,
10407,
12507,
14628,
14811,
14854,
16951,
16851,
170073,
19136,
19134,
19149,
193672,
35948,
56032,
77377,
aT145.
116153,
1343¢€9,
151739,
168434,

7
{METERS)
=200N024%,
-2003609,
-167258¢88,
-1842379,
-1757174,
—16‘7116)}0'
-1534051.
-1495817.
-1406455,
-131535%9,
-12243113,
-11315089.
-1737530,
-Q47236H6.
-R45299,
f748410-
—-649579.,
-549488,
-448114,
345434,
-241420,
-13402329,
-292613,
-207345,
-17785,
B87592.
27592,
0476,
197479,
197479,
198101,
2088613,
1045001,
2136597,
31450173,
4152872,
51257718,
AD61406.
6950575,
7320975,

J

M

i



TED MAN

TARLE S5-XLTI-A

[CONT INUED)

TIMF FROM
1ST 07
(SFEC)

17740.2350
177°42.125
17140.009
1714n.857
17240.92D
17340,0390
17440.000
17540.17°00
17640700
17641.767
17740,00)
17840,000
17940.030
18040,.000
18120.2008

N5—-15551(1)1-7

VEHICLF POSITION - INFRTIAL GOCRDIMATES

{MFTRIC  UNTTS)

SECOND OPPORTUNITY

VEHICLF POSTTION COMPONFNTS

. X
(METERS)
5216279,
5208737,
486114%,
485130130,

4G B396A,

4105996,
271132R°,
31303699,
2RG9KP4,
805291,
P4AST26H.
2068004,
1647488,
1224977,

e727°1.

5-241

Y
{METFRS)

184344,
184675,
199557,
199684,
214117,
228073,
241464,
254334,
266727,
266849,
278A57.
290176,
3013049,
312C80,.

318380,

7
(METFRS )
364775,
REAGIED,
9439727,
G4463RD,
11270255,
132832817,
115437318,
12316362,
12971734,
12973406,
13605084,
14217921,
14911565,
15387540,
15725021,




TASLF S-XL TI-R

FVENT

2ND OPP

FM NAYV

TR6
N2H21
LH2VTCO

S4R LUT
D2H?CN

LYY
S4BLUCO

S48 RUI

S48 907
IGM NN

TSMC3

TIME FROM

18T MOT
(SEC)H
14302,750
14817.000
14910.700
15017.900
15110290
15210.000
15227.625
15233.759
15222,760
1527%,759
18275.959
15310.200
15410.,908
15517.000
15410.000
15710.000
15720,050
15720.550
15800,900
15802.750
15302.750
156902,750
15802,750
15206,7569
15810,000
15811.750
15214,250
15818,250
18220,990
158217.250
15828, 250
1583C.900
15840,000
15850.000
15860.000
15A70.000
15887.000
15890,000
15900.700

15910.000

DS-15551{1)-7

VEHIZLE POSTTINON -
(ENGLISH

INFRTTAL CNCRODINATES
UNTITS)

SECOND OPPORTUNITY

VEHICLF PCSITION COMPONENTS

X

(FEFT)
—-1762272.
—-157753",
ST467G,
3517121,
0N3572
8415350,
823290,
R372972,
R370902,
G6354CH,
89402732,
10704261,
128431311,
148027249,
16551755,
TROT73313A,
123481464,
189354836,
19225250,
16254868,
19256R681,
162468337,
19768387,
19202782,
19339771,
1835Q869,
193877165,
19432494,
16451997,
19454779,
195413188,
18562345,
16670817,
19777329,
19°2818KR76,
19984440,
20085273,
20183551,
20280067,
20374537,

5-242

Y
(FEET)

-440865,
-440710,
-435334,
—-4239€¢4,
-406T14.
-383779.
-379167.
-377525.
-377525.
-365732.,
-365673.
-3564135,
-3720324,
—283999,
-241819.
-196044.
-18648F,
—-18624A,
-1522710,
-150899,
—150402,
-150400.,
-148907.
-147277,
-146400,
'145147u
-143135,
-1422573,
—-142126.,
-138376.
-1371RR.
—-1320814.
126944,
-121752,
-1156502,
-111200,
~-105840.

-94G40,

7
{(FEET)

-21432291.,
-215N4THR,
-215444%2,
-21279941,
=2NT714/920,
-19863406.
-196R3703.,
"qu<1°?300
-1¢619237,
—-19149559,
-19147208,
-1R73140¢,
-17236364,
-1549936G1.
-138411396.
-11790756.
~11358651.
-113477392.,

-93022617.
-9739949R,
-9733998,
-9717202.
-Q717202.
46487372,
-9574419.
-9534345%,
9477313,
-9284911.
-9344453,
-9338665,
-9162332,
-9111281,
-RBT4695,
-B634686,
-23317241,
-8144357.
-7394313,
-7640195,
—-73282890,
-71223387.

W



TABLF 65-XLT71-R
{CONTINUED)

FVENT TIMF FROM

S - 18T MOT
{SFC)
15020.700
15930.000

15040900

15050,.,000

15940,.3N0 .
1597C,000
15580.000

15960, 000
16000,900
16010,000
16720.,700
1603C,0300
16040.000
16750,300
16060.0N0C
167N 70,000
16030,200
16090,000
16100.,9700
16110,200
16120.990
16130.900
16147.700
1£140,857
16141.067
16150.957
_1h1560.757
16151.125
1,161,067
16161.067
ORR GID 16161.125
ORA NAV  16162.125
= 16240.009
16340,000
16440.,990
16540.000
16640,900
16740.000
1A840,000
16940300

N6-15561(1)1-7

(FNGLISH UNITS)
SECOND OPPORTUNITY

VEHTICLE POSITICN COMPCONENTS

X
(FEFT)

?046A/044,
20557289,
20645528,
2C731680,
20R15726,
?20897A56,
20677460,

21055128,

211370653,
21204027,
21275241,
2124478R,
21411159,
21475845,
21538317,
21598626,
21656h%6,
21712526,

21766095,

21817372,
21864794,
21912747,
21956741,
21G8£0396G,
216612972,
22001517,
22001517,
22002579,
22C40590.
22C40500.
22040712,
22044366,
22241321,
22251947,
22C15305,
215613nhl.,
20927705,
20129792,
1927 €4933.
18211101,

5-243

Y
{FEFT)

-8941¢F,
-£3824,
-78174,
-12465,
~-bht 26,
-6083412,
-54979,

-49030, "
-43021, 7
-36950,

-34217,
-24A21,
181362,
~-12039.

-5651.

804,

7327.
13918,
20521,

217316,
34126,
41018,
47992,
485972,
45741,
55615,
55615,
558073,
62781,
62781,
62821,
635232,
117941.
186784,
253861,
3187146,
381081,
440847 .
497995,
552611

VFHICLF POSITION - INFRTTAL COCRDINATFES

C(FFFT)
-£857779.

TLBBR9924,

-6219531,
-6N435A6T,

=H4372834,

~-5177319.
—490753 7.,
—4f 14357,
~421744G,
~4716775,
~3712207,
-3403¢71.
~-3NQ17513.
~277558R,
-72455412.
-2131164.

-18722781.
-147019°2.
-113331%,
~792085%,
-446321.
-16N04,
-6576A13,
-5834G .
207377,
2387377.
2356336,
A4 TR2A,
ELTRO6,
549339,
£865245,
34728481,
6611407,
1031°P283,
13#24010,
16816527,
19234502,
22833251,
2H65931493,




TARLF S-XLTI-R
{CONT TNUED)

EVENT  TIME FROM
15T MnT
(SEC)
17040.000

TED MAN 17042.125
17140.000
17140,R57
1724C.000
17340.000
17440,000
17540.,000
17640,200

CSM SEP  17441.067
17740.,200
17840.900
17944.,000
1R04N.N00
18100,000

N5-15551(1)-7

VEHICIE POSITICN -
{ENGLITSH

INERTIAL COCRDINATES
UNITS)

SECOND OPPORTUNITY

VEHICLF POSITINN CCMPONENTS

X
(FEET)
17113119,
17C890Q14.

159486448,

159384149,
14730860,
1347C491.
12176273,
1CA55312.
9513400,
Q494985.,
81655268,
6TR4T90,
5405146,
40186513,
3185009,

5-244

Y
(FEET)
604804,
605888,
654714,
655132,
702486,
748270,
192206,
B34429,
875065,
875490,
914227,
952022,
9R8545,
1023884,
1044553,

z
(FEET)
283693668,
28426049,
30970232,
30992067,
33467701,
35R68823,
38180176,
40408013,
42552184,
4272580730,
44636103,
46645754,
48594702,
504R4121.
51591278,



N5=-15551L11=-7

TARBLF 5-XUTT1-4A VEHICLF VELOCITY - INFRTIAL CONRNINATES

(MFTRIC  UNITS)

5-245

~ SECOND OPPORTUNITY

EVFNT TIME FROM VEHICLE VFLOCTITY CCMPONENTS
1ST MOT X Y z
(SFC)H (M/SEC) (M/SEC) (M/SEC)
2ND OPP 14R8072,759 7764.123 5.866 -h42,824
- 14810,.000 7769,321% 7.199 -576.086
14910.000 T782.464 25,552 346,550
15010,000 T686,362 43,~96 1264,175
15110.000 T482.401 61.361 21613,897
15210.000 7173, 4R7 78.307 39133,0565
FM NAV 15227.625% 71C8. 468 81.201 11R2. 165
, o 15232, 750 7085,146 82.200 3233,657
TR6 1572312,750 7085.146 82,200 . 3233,657
N7H?1T 15275.750 6915,242 BR.947? 2581,.993
LHPVTCO 15275.950 6914,391 88,974 35R3,A31
I 15310.000 5764.010 94,2964 3859 ,575
15410.,000 62535, 792 109.102 4631.645
15510.000 5667.940 122.514 5338 ,623
15610.900 4964,787 134,337 5971.734
15710,.000 47255,773% 144,399 £518.982
S4B LUT 15730.,050 '4099,695 146,101 661R8.124
N2H2C0 1573C.550 4005,774 146,235 6620.551
T 15800,000 31537,835 151.830 6934.637
15202.750 2615,226 152,032 6946,122
158072,750 3515.,7226 152.032 6946,122
15803, 750 31506.995 152.105 6950, 280
LY 15803, 750 3506,995 152,105 £957, 2480
S4BLUCA 15206.750 34R82.301 152.224 6962 ,747
. ~18810.700 3455,.498 152.559 6975.152
S4B PET  15811.750 441,041 152.6R4 6£9813.,321
S4R 90T 15814.250 24213,332 152.971 6399, 322
16M ON 15818,250 3401,387 153.607. 7037.755
T 15820.000 3392,225 153,889 7055 .485
i 15820.250 3139(,903 153.925 7050 ,N025
TSMC3 15878,.760 3345,142 154.697 7147.866
! 15830.009 3334,945 154.876 7159.077
15840,.000 31276.165 156.079 7263.250
15860,097 3216.639 157.526 7367.736
1586C.000 3156.477 159,110 7472 .548
15R7C.100 31095.733 160.773 7577 .689
15880.,000 3034.517 167,484 7683,333
15890.000 2672.860 164,227 7785 .472
15900.000 2910,706 165.987 7895,8817
15910,000 2848,09% 167.757

2002.738



D5-1556101)=-7

TABLF S-XLITI-A VEHICLF VELACTTY — INFRTTAL CNOROINATES
{(METRIC  UNTTS)
{CONT INUED) SECOND OPPORTUNITY

EVENT TIME FRNOM VEHICLE VFLOCTTY COMPONENTS

1ST M0T X Y 7
(SFC) {(M/SFC) (M/SEC) (M/SFEC)
15920,1090 2785,065 169.536 B110.065
15930,000 2721.653 171.323 2217.209
15940 ,1000 2657.83R1 173,116 8326.,29)
15957.000 25913,061 174.923 24135 ,569
15960.700 2574,5725 176.739 545,447
16977.000 2464 .86 178.5563 R655,G97
15980,00" 2399,91°? 180.297 BT67.351
15991,1300 2324, 704 182.244 8879.575
16700.000 2260.74% 184,107 2992 ,74R
16010.,900 2203,55( 185,985 9106,954
16722.1700 2137.612 137.8873 9222.293
1603C.200 2071.427 1R9,RNAN 9332,Aa7R
16040 ,009 2004.980 191.743 3454 ,8113
1A050,700 1938,246 193.715 9576.229
16740,700 1871,227 105,721 3697.475
16070,1700 1813,876 107.771 9820.742
16980.100 1735.94? 199.85% 9945,.711
16N90,000 1667368 201.986 10072.789
1A100.900 1598, 004 204,167 1n202.190
16110.000 1527.609 2N6.413 10334,179
16120.000 145%1.550 208,210 10466 ,264
1613n,900 1373,2R5 211.305 106074205
16140,970 1303.754 213.80%3 10743,312
S4BGCS?  16140,.857 1207.407 214,015 10767,.54?
TR7 16141.0867 1295, 815 214.061 1n767.201
16150.857 1208,927 213.573 1N763,435
TLIT 16150 ,857 1208.,927 213.973 10763.435
16151.125% 1206.553 213.970 1N763.404
16161.067 1112.621 213.840 10761.526
16161.067 1118.621 213,840 1n761.526
ORR GID 16161.125 1118.110 213.840 InN761.511
NDRB NAV 161672.125 1109.7288% 213,825 197614245
16240.000 438,311 211.904% 10699,398
16340,009 -359,.767 207.425 10514.964
16440.,700 -10646.508 201,245 10241.190
16540,000 -1673.724 173,976 9908,74%
16640,700 -2183,815 186.146 9544 .54hA
16740.000 -2605.,477 17R.156 9168.857
16240.,000 -2G650,167 170.284%4 8795.865
16540.000 -3226.779 162.711 8434 ,645

5-246



N5-156551(1)-7

TARLF S=XLTIT-A VEHIGLE VFLOGTTY — INFRTIAL COCROIAATES

C(MFTRIC  UNITS)
(CONTINUED) SECOND OPPORTUNITY

FVENT TIME FROM VEHICLE VELNCITY COMPONENTS

18T ¥NT X Y 7
(SF(Y {M/SFC) (M/SEC) (4/SEC)
1774C.00CN ~3455,364% 155.531 4330 ,443
TED MAN  17042.125 ~324593, 645 155.383 EIR3,362
171460.90¢C -363¢€.527 148,762 7765.965
17140.8%87 -3637.974 148.736 7763.7273
17240,n00 ~3781.A14 142.505 7462 .047
17340,300 —-3897,190 136.662 7T1738.5%42
1744272.7909 -36ea,7R1] 131.242 14,047
17540.,000 —-4040,R67 126,214 H6H50,220
_. . 17640,700 -4117.03% 121.556 440, GR3
CSM SFP 17541.067 ~4117.557 171.57¢6 (439,621
Ll L1 17760.008 -4160.178 117.23%2 6228 ,5549
17340.000 4167 . 647 113.214 £330, AR
17940,000 -4215.34) 179,474 5345,121
12340.2090 -42%2,797 105,991 5673,709
18100.0930 -4239,731 104,014 5575452

5-247




N&e-16551(1)-7

TABLF S5-XLLTIT-R VEHICLF VELDOTTY — INERTTAL COCRDINATES
{ENGLTSH UNITS)
SECOND OPPORTUNITY

EVENT TIMF FRNM VEHICLF VELGCITY CCMPONENTS

1ST MOT X Y 7
(SFEC) (FT/SEC) (FT/SEC) (FT/SECH
2ND OPP 14332.750 254712, 346 19.244 =-2108.002
14210,000 254R8G,971 23,617 -1990.743
14910,000 25533.019 83,853 1126,976
15717.,000 25217.722 143,360 4147,555
15110099 24543,540 271,317 7799,381%
15210.1700 23535,761 256.91¢4 9351.727
FM NAV 16227.625 23321. 746 266,409 12440,175
15233, 150 23245.,23C ?69.485 1"609,112
TR6 1567232,758) 23245,237 269,685 1N6£29 . 112
02H21 15275. 750 2?2677.870 2G1.°705 11751.547
LHPVTCN 18 D275,950 ?2635.,011 291,308 11787,321
15310,700 22161.4135 306,371 12662 .,417
15410.000 20537.375 357.947 15195,£6988
155117.,000 18695,67% 401,947 17515.364
158417,99N0 1A393,656 440,738 19539 ,021
15710.170¢0 13962.506G 473, 751 21337.73%
S48 tUT  15730.050 13450,4473 479.630 21713.707
Q2H2CN 1573n.550 13437.579 479,773 21720.,363
16800,000 116C7.07C 498,131 22751.435
158072.750 11532.894 498,792 22789.114
16802.750 115372,.89% 498,792 227R9,.114
159723, 750 11505.9091 499,032 278024755
LTI 158703,75N 11505, R91 499.03°2 22802.755
S4RLUCH  158026.750 114724.871 499,750 ??R43% A58
15811.000 1132¢£,97%4 500.521 272887 43R
S4B RFT  15R11.750 11286.604 500.932 27911.153
S4B 90T 15814.250 11231.405 501.872 ?273A~3,.653
IGM ON 15818,250 11159.393 503,061 23089, 745
15820,900 11125.34¢ 504.086 23147.716
158217,2580 11125.,709 505.004 ?7311556.259
TSMC3 15320.250 10974, 874 507.539 234723,040
1583C,000 109841.42°0 578.1272 23487 .7836
15840,.700 10748.,571 512.C7D 23829.5601
15250.000 19553.277 51¢.818 24172.262
15860.200 103554805 §722.015 24516.233
15870.000 101546.,504 527.470 2472414136
15387°,.000 9955, 7413 533,084 25207 ,736
15320,900 9753.,47° 538,824 25554 .011
1590C,000 9544G,5549 544 ,57¢9 25905,122
15910,000 9344.1326 550,3P3 267554791

5-248



TARLE 5-

EVFNT

S4nnCS?
TA7

i

aRR GID
nRE NAV

XLTIT-R

[CONTINUED)

TIMF FROM
1ST MNT
(SECY
15920,.,900

~7189395.,900
2:15940,7000
©715950.002

T1R360,9N0

15670,300
15381,.700
153997,.1700
15300,72Q0
16310.2000

TR G.I00
T 16030.000

1A040,900
16050,7300

“16N60,000

16070.000

16080.)00

16290,900
1610C.970
14117°.300
16120.200
16130100
16140,000
16140,867
16141.067
16150,457
14150,957
16151.125
141561.067
1A161.067
16161.125
16162.125
16240,700
16340,000
16440.000
1A540.000
16640.9700
16740,9700
16840,000
16946.,000

N5-15551(11)-7

VEHICLE VELODCTTY - INERTIAL CNORDINATES

(FNGLTSH UNITS)
SECOND OPPORTUNITY

VEHICLE VELOCTTY CCMPONFNTS

X

(FT/SFC)
137,352
T8923.306
B3720.082
R510,7472
B24a%],936hA
“80R6.112
7873, 72 #7
7659, 771
T445, 340
7223.495
TC12%. 164
651946, 019
6573. 020
6359,.076
H139,156
5619,228
5695.347
547C 368
5242,R303
5011,%42
4768,9465
4521,931
4277.408
4256.5R%4
4251.366
2GE£K,266
3966,296
3G5R,50A
167C.01A
367C. 016
3648,34)
363G6,398
1438,n28
-11R0.338
-3499,047
~5491,722C
-7164, 146
—RB5482,152
-9679,027
'10596.3Q6

5-249

Y

(FT/SEC)
556,221
562,083
567.966
573.894
579,853
585,537
591,454
597.913%
ANG D26
510,188
616,413
622,704
629.079
635.54¢C
642.131

h4B. B4

655,687
H62.6872
669,339
ATT.720R
685,074
693,75HR
7TN1.4572
702.150
702.300
772,011
7072.011
732.001
I01.57¢6
701.576
701.573
701.526
695,724
680,528
660,254
636,40F
610.715
584.502
558.682
533.83¢C

7z

(ET/SCC)

2660T7.875
26961.414
27317.223
27h75.752
28734 ,243
22393,939
28764.215
29132 .454
29523,765
25378 . 464
3254 ,RA)
3637, 3K%
31026.790
31418.073
21315,847
122204283
32630.285h
33747.209
33471.753
33904,735%
14347.979
34900 ,269
15263 ,491
1530 3,620
25312, 339
23531%,107
35312,1N7
315313,004
352306 ,345
15306, 845
15306, 776
15305,927
3510.012
244097 ,914
3135499 ,49R
32509 ,017
11314.128
31081.553
23857 ,826
27672.721




TARLE S-XULTIT-#

EVENT

T&D MAN

CSM SEP

{ COMT INUED)

TIME FROM

1ST MNT
{SFC)

17040,.000
17C42.125
17140.,00N0
17140 ,857
17240.,000
17340.9200
17440,700
17540 ,709
17647,.000
17646 1,767
17740,)00
17340,2300
17940,000
18040 ,230C0
JRINQ,,I00

PH-15551(1)-7

VEHICLF VELOCTTY -

TMERTTAL CCCRDINATES

(FNGLISH UNITS)
SECOND OPPORTUNITY

VEHICLE VELNCTITY COMPONENTS

X
(FT/SFCY
-11%34,494
-11350.541
-11631.,961
-11635.A09
-12406.369
-12786,023
-130R&.552
-13323,055
-13507.37¢
—-13509,047
- 1364R,87Y
-13755.407
-13833.137
-13887.132
-1380¢6.R3R9)

5-250

Y
{FT/SFC)

510.273
509. 78R
488,162
487.979
4AT.537
448,347
430,583
414.0G6
398,807
398,650
384,619
371.437
359,172
347,741
341,252

7
(FT/SEC)
26543.531
26520.217
25478,897
25470.055%
24481 ,7R3
23551.647
22685.849
21380 .644
21131,736
21124.033
20434.,904
13785.723
19149n7,.189
18614.539
18202 ,821



D5-15551(1)-7

TABLE 5-XLTV-A VEH!CLE POSITIGN - EARTH-FIXED COORDINATES
S : “{METRIC ~UNITS) .
SECOND OPPORTUNITY -
FVFNT  TIME FROM VEHICLE POSITION COMPONENTS
P 1ST MOT ' X Y z
' (SEC) (METERS) (METERS) (METERS) o
2ND OPP  14802.750 -11948781., -2158210. -2744284,
U 1481C.000 -11920462. -21R1136. -2783466,
14910.200 -11493135, -2483026, -3303397,
15010.000 —-11001222., ~2755243, -3780848,
15110,9200 -10450973, -2993803, -4210154.
15210.000 -9849376, -3195141, 45862568,
15227.625 -9738587. -3226527. - —4646705.
15233, 750 -9699776. -372371138, T =4667285.
15233,750 -9699776., -3237138., -4667285.
17H21 15275.750 -9429509, -3305722. T 24802441,
TH2VTCO  15275.950 -9428205, -3306031, T -4803n059,
S 15310.000 -9204067. -3356159, <4904822,
15410.000 ~-8523229. -3474278. -5162178.
15510.000 . -TR15490, . =3547474, -5356465,
15610.000 -7C89814., ~-35741315, -54326012.
15719.000 -6355386. -35513977, -5542364,
S4R LUT 15730.050 ° -6207900. -3544193, -5546181,
02H2CN 15730.550 -62042213, -3543925, -5546242.
S 15800.,000 = -5694588, -34951 64. © -5538150,
15802.750  -5674475., T =3492765, ~ —5837157.
, 15802.750 ' -5674475. -3492765, . =5537157. |
e 15802,750 -5667163, ~3491384. -5536784.
15803.750 -5667163, -3491884., - -5536784,
ICO  15806.750 ~ -5645233, , -3489212, -55356213,
222 77- 15810.000 -5621485. - -=3486269, -5534296,
- S4B RFT 15811.750 -5608702. -3484664, ~-5533552,
S4B 90T 15814.250 = -5590441. -3482346. -5532454,
1GM ON 15818.250 -5561170. -3478567. ~5530606.
: 15820.000 -55483136, -3476885., . = =5529762,
; 15820.250 -5546501., -3476643, -5529640,
TSMC3 15828.250 -5487600, -3468720. -55254581.
: -~ 15830.000 -5474667. -3466937, -5524507.
15840.000 . =5400434, -3456396, = -5518491.
15850.000 -5325635. -3445256, -5511712._
15860.000 -5250272. -3433510, -5504165,
1587¢.000 . -5174342,  =3421154, -5495848,
15880.000 -50978413., -3408182. -5486755.
15890.000 ~-5020772. -3394590., -5476885,
15900,000 ~4943126, ‘ -3380375. -5466232.,

- 15910.,000 -4864902. -3365531. —=5454796,




TARLE S-XLTV-A

FVENT

S4BGCS?
TRY

TLI

NRR GID
DRR NAV

[CONTINUED)

TIME FROM -

15T MOT

(SFC)

15920.000
15930.000
15940,000
15350.000
15660.000
15970.000
15680.,000
159590.000
16000.000
16010.000
16020.000
16030.000
16040.000
16050.000
16060.000
16070,000
16080.000
16062.000
16100.000
16110.000
16120.000
16130,000
1614C.000
16140.R57
16141.067
16150, 257
16150.857
16151.125
16161.067
16161.067
16161.125
16162.125
16240.000
16340.000
16440.000
16540.000
16640.000
16740,.000
1684C, 000
16940,000

D5-15551(1)-7

UNITS)

SECOND OPPORTUNITY

VEHICLE POSITION CCMPCONENTS

X

{METERS)

-4786099,
~47067T11.
-4626734,
-4546163,
-4464990,
-4383210.
-4300817.
-4217803,
-4134160,
-4049879.
-3964G49,
-38739362,
-3793104.
-3706164.,
-3618528.
-3530178.
-34410C96.
-3351276.,
—-3260692,
—3169330,
-3077173,
—-2984212.
—-2890418.,

-2882339, .

-2880358,
-2788223,
-2788223.,
-2785708.
-2692568,
-2692568,
-2692027.
-2682683,
-1968927.
~1095953.
-275265.
492536,

1209203,

1877982,
25025902,
-3088252.

5-252

Y
(METERS)
-3350055.
-3333642.
-3317189,
—-3299792,
~3281745.
-3263044.
-3243685.
—-3223663.
-3202973.
-3181610.
-3159568.
-3136841.
-3113423,
-3089306.
-3064484,
—3038947.
-3012685.
-2985689,
=2957946.
—2929444.,
—2900163.

—-2870075. .

-2839171.
~-2836484,
~-2835824,
-2804902.
—-2804902.
-2804051.
—-27722179.
=2772279.
-2772093.
-2768878.
-2507887.
2145609,

—-1758938.

-1354103.
-936513.
~510587.

-79776,
353315,

VEHICLE POSITION — CARTH—FIXED COORNINATES
(METRIC

z
(METFRS)
-5442571,
-54729556,
-5415745,
-5471127,
-5385728§,
-5369515,
-5352494,
-5334hK673,
-5316316.
-5296550,
-5276261.
-5255145,
-5233195,
-5210407,
-5186774.
-5162288.
~-5136940,
-5110727,
-5083616,
-5055615.
~50726694,
-4996816,
-4965974,
-49632R8,
-4962428,
-4931615,
-4930760,
-4898752.
-4R98752.
-4898565,
-4895317.,
4627746 .
-4246377,
-3831227.
-3391422,
-2935117.
-2469149.
-1998997.
-1528903,



TABLF B5-XLIV-A
[CONTINUED)

EVENT
1ST MOT
{SFCY
17040.000
17042.125
17140.000
17140.857
17240.000
L.~ 17340.000
- - -, 17440.000
17540.000
17640.000
17641,067
17740.000
17840.,000
17940.000
18040.000
18100.000

TED MAN

CSM SFP

TIME FROM

D5-1555111)-7

UNITS)

SECOND OPPORTUNITY

VEHICLE POSITION COMPONENTS

X

(METERS)

3638253,
3649587,
4156875,
4161196,
4647744,
5114116,
5658881 .

5984587,

6393475,
6397755,
6787509,
7168413,
7537699,
7896698,

8107651,

. 5-253

Y

(METERS)

786770,

795975.
1219217.
1222916,
1649689,
2077530,
2502317,

22923751,

3341713,
3346154,
37561726,
4166985,
4574327,
4978216,
5218925.

VEHICLE POSITION — EARTH-FIXED COORDINATES
{METRIC

4

(MFTIRS)
-1062079.
-10522%4,
-A00858,
596944,
-147014,
2793270,
734170,
1149028,
15755714,
1579954,
19805818,
23749645,
2758702,

31131849,

335069 1.




N5-15551(1)-7

TABLE S5-XLIV-B VEHICLE POSITION — EARTH-FIXEN CCORDINATES
(ENGLISH UNITS)
SECOND OPPORTUNITY

EVENT TTME FRMM ) VEHICLE POSITION COMPONENTS
1ST MNT X Y z
{SFC) [FEET) (FEET) (FEFT)
2ND OPP . 14802,750 -39202038, -7080742. -90035865,
14410.000 -391009127,. -7155559, -21321n7.
14910,9000 -37707135. -8146410. -10837916.,
15010.000 -36093247, -90348519, -124724358,
1511C.000 - 34287969, ~GQR822189. =-13312K472,
15210.000 —-32314227. -10482745, -150448113,
FM NAYV 15227.625 =-31950746, -10585720, -15245056,
15233,750 -31823412, =10620533. =15312615,
TR6 15233.750 -31823412, -10620533, -15312615,
02H21 16275.750 -30936708., -10845544, -15756040,
LH2VTCO 15275.8950 -13N0932431, —10846557., -157589069,
15310,000 -3C197071. -110110169. -16091937.,
15410.000 =279633%0. -11398540, -16936280.,
15510.000 ~25641372, -11638696. -17570425.
15610.000 -23260545, -11726754. -17987573.
15710,000 -2C851005. —-11660030. -18183610, -
S48 LUT 15730.050 —-?20347125. =11627931. -18194133, ;3
02H2C0 15730.550 ~20355061. -11627051. -18176331,
15800,000 -18683031., -11467074, -1R169783,
15802.750 -18617045. -11459203, -1R166527.
15802.750 ~18617045. -114592013, —-18166527,
15803, 750 -185G3056. =-11456312. —18165301.
LTI 15803, 750 -18593056. -11456312, " —18165301.
S4BLUCA  15806.750 ~-18521106. —11447545, -18161492.
15810.000 -18443192, ’ -11437892, -18157140.
S4B REFI  15811.750 -18401252, =-11432626. -18154499,
S4B 907 15814,250 -18341341. -11425020. -181519295,
IGM ON 1581R,250 -18245307,. -11412620., -181459532,
15820.000 -18203232. -11407103, ~18142263.
i 15820.250 -18197183, -11406310, -18141862.
TSMC3 - 15828.250 -18003933, -11380315. -18128219.
1583C.000 -17961507., ~-11374464, . -18125022.
15840,000 -17717958. -11339881., -18105286.
15850, 000 -17472557. - -11303332. —18C83045,"
15860.000 -17225301. -11264797. -1805R8286.
15870.,000 —16976186., -11224258, - -1803099¢6,
15880.000 -16725206, -11181700. -18001165,
15890,000 -16472348, -11137108. -179687131.
15900.000 -16217603, -11090468, -17933834,
15910.000 —15860965, -11041768. . —17896312.

5-254

i
b ki



TARLE 5-XLIV-B

EVENT

$4BGCS?

ORB GID
ORR NAV

{ CONT INUFD)

TIMF FROM

1ST MOT
{SECY

15920.000

15930,Nn0

15940.000
15950.,000
15960.000
15970.0700

15980.0C0
15990.000
16700.000
16010.1700
16020.100
16030.0090

16040,000

16050.000

16060.000

16070.000
16080.000
16090.000
16100.000
16110.000

16120.000

16130.000
16140.000
- 16140.857
16141.067
16150.857
16150.857
16151.125
16161.067
16161.067
16161.125
16162.125
16240.000
16340.000
16440,000
16540.000
16640.000
16740.000
16840,000
16940.000

D5-15551(1)-T

{ENGLTISH UNITS)

,”gzyﬁﬁngE:POSITION COMPNNENTS

- X
(FEFT)

—15702423.
- —15441964,
- -15179574.
T -14915233,

-14648917.
-14380611.
-1411C¢292.

-13837934,
-13563516.
-132870C03.
-13008364,

12727565,

-12444568.

-12159332,
o -11871811.

~1158194R.
-11289693,
-10694999,
-10687809.
-10398064,
-10095713.

-9790722.

-9487998,

-9456491. .

~G449994,
-51477113.
-9147713.
-9139460,
-8833385.
—-8833885.
-8832110.
~-RB801453.
-6459734%.
~3595647,
-9013101.
- 1615933,

3667201,

6161360,

8211622,
10132060,

~ SECOND OPPORTUNITY

Y
(FEETY

F~109909913,

~10638131.

=1n883168,

-1NR26086G,
-10766879.
-10705525,
—-10642011.
-10576322.
~105N08442,
-1N438352,
-10366036,
-10291472.

- —10214641.
- =10135519.

-10054082,
-997029°9°.,
-9884137.
-9795567.
-9704548.
-3611037.
-9514970.
~-09416256.
-9314865,
-9306048.
—-9303885,
-9202436,.
-9202436.
-9199643.

-9095405,

-9095405.
—-9094795.
-9084244,
-8227975.
-7039398.

-5770793., .

—-4442595,
-3072549.
-1675154.
-261732.
1159169,

VEHICLE POSITION — FARTH-FIXED COORDINATES

(FFFT)
17456204,
~17313502,
—17762193,
~177217267.,
17649712,
-174156520.
~175A7577.
~17€021 74,
-17440996,
-17377132.

=17310568.

~17241288%,
-17169275.
-17794512.
-17016975.,
-16935539,
-16853476.
-147674513,
-16678520.
-16586A63.,

-16401777,

-16393753.,

-16292573.

-16283753.

-16281589,
-161798%41.
-16179841.
-16177034,
-16072023.
-16072323.
-16071427.

-15132892,
13931684,
-12569642.
11126713,
—9629648%,
-8100883.,

~-6552388,
-5016035, ’




TABLE S-XLTV-8
{ CONT INUED)

EVENT TIME FROM
' 1ST MOT
(SEC)
17040,000
TED MAN  17042,125
17140.700
17140,357
17240,200
17340,000
17440,.000
17540,000
17640,009
CSM SEP 17641.067
17740,000
1784C.100
17940,2500
1R040.000
16100.000

D5-15551{1)-7

(ENGLISH UNITS)
SECOND OPPORTUNITY

VEHICLE POSITION CCMPONENTS

X
(FEFT)
11936526,
11673710,
13638042,
13652216,
15248505,
16778597,
18237799,
19634473,
20975668,
2¢990010,
22263730,
23518415,
24729385,
25907801,
26569606,

5-256

Y
(FEET)
2581268,
2611465,
4000055,
4012191,
5412366,
6816043,
3209668,
95923592,
10963624,
10978194,
12323248,
13671212,
15007635,
16332729,
17122459,

VEHICLE POSTTION — FARTH-FIXED COORDINATFES

7

(FFET)
-3434451,
-3452117.
-197113%0,
19569478,
432329,
78577,
24085913,
3805865,
5169220,
51835873,
64976962,
77518431,
9350360,
10275295,
10983281,



D5-155651(11-7

VEHICLE VELOCITY — EARTH-FIXED COOURDINATES
(METRIC _UNITS)
SECOND OPPORTUNITY

VEHICLE VELRCITY CCMPCNENTS

TARLF 5-XLV-A

FVENT TIMF FRNM

5-257

1ST MOT X , Y 7
(SEC) {M/SEC) {M/SEC) (M/SFC)
ZND OPP  14802.750 3880.,573 -3171.316 -5417,532
14810.000 3931.521 -3153,082 -5391,29?
14910.000 4605,962 -2877.49"0 ~43GAH (82)
15110.000 5221.,R63 -2560.197 -4547,734
15110.000 5771.445 -27205,06C —4034 ,9A4
S iE e 15210.000 6247.747 -1816.52% -2489,07%
FM NAV 15227.675 6323,637 -1744.944 -33177.954%
S 15233, 750 6346,422 -1719.870 ~3342 ,052
TR 152372, 750 6349.,4272 -1719.87%0 —33472.,N52
n2H2T1 15275, 750 6£518,043 -1545,228 -2192,841
LH2VTCO  15275,950 6518.816 -1544,.385 -33G61.63"
) 16310,900 6644,779 -1399,532 ~7804,931
15410.000 6957.58?2 —-959,4649 -27257.,342
15510.000 7182.239 -502.071 -1604,947
15610.000 7315.956 -33,361 -315,8954
15710.000 7357.098 440,431 -253.,418
S4R LUT 15730.050 7354 .146 535,4 TR -122.328
N2H2C0 15730.550 7354.026 537,848 -[18,.935
o 15800.N00 7314.824 865.958 351,605
15802.750 7212.1351 878.905 375,187
15802.750 7312.351 878,905 370.18?2
15803, 750 7311.434 B83.609 376,936
LTI 15803.750 7311.434 883,609 374.936
S4BLUCO  15806.750 73C8.687 RG7T,722 367,194
S 15810.000 7305.615 - 913,003 419.136
S48 RFT  15811.750 7303,913 921.227 430,944
S48 90T 15814.250 7307.896 933,.84% 448,047
IGM NN 15818.250 7328.4175 956,004 476,042
PRIl 15820.000 7338,494 965,836 4R8.343
s ; 15820.250 7339,925 967.246 49N ,116
TSMC3 15878.250 7385,227 1014.003 550.176
S 15830.900 7305,124 1024.1352 563,470
1584C.000 7451.589 1083.9131 639,659
15850.000 7508.072 1144.195 716.229
15860,000 7564.652 1205.017 . 793,162
15870.000 7621.369 12664314 RT70.449
15880.900 - 76T7R.426 1328.092 948,101
15890.000 7735.846 1390.311 1025.089
15900.000 7793.403 1452.910 1104.378
15910.000 7851.272 1515.927 1183.013




N5-15551(1)=7 ;;3

VEHICLE VELOCTTY - EARTH-FIXED COORDINATES
(METRIC UNITS)
SECOND OPPORTUNITY

TARLE 5-XLV-A
{CONTINUED)

VEHICLE VELOCITY CCMPONENTS

EVENT TIME FROM

5-258

1ST MOT X Y 7
{SEC) {M/SEC) {M/SEC) (M/SEC)
15920.000 7909,497 1579.353 1261.97?2
1593C,N00 1968.127 1643.186 1341,743
15940,000 8027.217 1707.431 1422.831
15950,000 8087.107 1772.1565 1507 ,7R1%
15960,000 8la7.519 1837.312 1581.049
159070.200 8208.508 1902.901 1661.629
159RC.0O00 8270,213 1968,.961 1742.572
15990.000 8332.700 2735.509 1R23.874
167C0.000 8396.045 2102.566 1905,555
160104000 B460.325 2170.169 1987.648
16072G.000 8525.625 2238,344 20707.182
16030,000 8592.0131 2307.136 2153.2013
16040.000 8656,637 2376,595 2236,1763
16050.000 B728.535 2446.779 2322,929
1£060.000 8796.023 2517.814 2405,.%31 \
16370,000 8RB71.242 2589, 791 2491.575 :}
160R0.000 BG44, 791 2662,.,701 2578.215 =
16030,Nn00 anl19,.987 2736,71R 2665 ,947
16100.,000 9096.936 2811.9R3 2754 .9569)
16110.000 9175.735 2R888,704 2R45.531
161721,000 9255.434 2968,239 - 2939.754
16130.00C0 9337.217 3049,.464 3035,.779
16140,000 9422.124 3131.484 3132.218
S4BGCS?2  16140.857 9429.557 3138.549 3140.502
TR? 16141.067 9431.073 3140.173 3142,424
. 16150.857 9393.556 3176.580 3192.8565
TLI 16150.857 9390,556 3176.580 3192.855
16151.125 9389.419 3177.562 3194.219
16161.067 9346.770 3213.719 3244 .,422
16161.067 9346.770 3213.719 3244,422
ORB GIN 16161.125 9346.5290 3213.928 3244.712
NRB NAV 16162.125 9342.183 3217.531 - 3249,717
16240,000 8981.592 3478.810 3613.278
1634C.000 B471.708 3755,635 3993,312
16440,000 7941.193 3967.325 4289,354
16540.9200 T417.902 4120.,332 4493,.,101
16640,000 6920.961 4224.108 4621.606
16740,000 6461.430 4288.682 4688.641
16840,000 6044,.172 4323.222 4707,368
16940,000 5669.88¢4 4335,426 4689 ,212




D5-1555101)-7

VEHICLE VELOCITY - EARTH-FIXED COORDINATES
~ _{METRIC UNITS)
" SECOND OPPORTUNITY

TARLE S5-XLV-A

{ CONT TNUED)

5-259

EVFNT TIME FROM CVEHICLE VELOCITY COMPONENTS

AR 1ST MNT X Yy 7
{(SFCY {M/SEC) C{M/SEC) (M/SEC)

. 17n40.000 5336,769 4331,421 LH4T 525

TED MAN  17042.125 © . 5330.116 4331.196 4647.313

. 17140,000 5041.7109 4315.914 4577.483
17140.857 5039.345 4315,742 4577 .0479
17240.700 4781.091 4292.,452 4497 ,375
17340.100 4551.161 4263.655 446,914
17440.,000 434R,375 4231.4410 4309 .535
17540.700 4169.476 4197.199 4207 .647
17640.000 4011.545 4161.926 4103.035

CSM SEP  17641.067 4009,963 4161.547 411,929

' 17740.000 31872,003% 4126,334 3957,099

17840.000 3742,563 4090.919 3RYN L5531
17940.500 3635,350 4056.026 3794.,294
1804C,.000Q 3542.565 4021.886 31678.799
18110.000 3489,849 4001.829 36164008




TARBLF 5-XLV-R

EVFENTY

2ND OPP

FM NAV

TRA
O2H2T
LH2VTCO

S4B LUT
02H?CO

LTI
S4BLUCN

S48 RFI1

S4B 9CT
IGM 0N

TSMC3 |

TIME FROM

15T MOT

(SEC)

14802.750
14310.000
14910.0C0
15210.,000
15110.900
15210,.,900
157227.625
15233.750
15233.750
15275.750
16275.950
15310.G00
15410.000
15510,000
1561N0,0N00
16710.,000
15730.059
15730,550
15800,1200
15802.750
15802.750
15803.750
15803, 750
15806.750
15810.000
15811.750
15314,250
15818,250
15320,000
15820.250
15828.250
15930,000
15840.000
15850.000
15860.Nn00
15870.9000
15880.000
15330.000
16900.000
15910.0900

ND5-15551{1)-7

{ENGLTSH UNI

TS)

SECOND OPPORTUNITY

VEHICLE VELOCITY CCMPONENTS

X
(FT/SEC)
172731,540
12898,680
15111.422
17132.114
18935, 187
20497,857
20746,.826
20831.4735
20831.435%5
21384.671
21387.192
21800.456
22826.713
23563,778
24002,479
24137.461
24127.774
24127.383
23998, 765
23960,652
23990,652
23987.645
23987.645
23678,631
23968.552
23662,968
23676.038
24043.554
24076.425
24081.118
24229.747
24262,2189
24447,4772
24632.782
24818.413
25004,490
25191.68¢6
2538C.0N71
255468,907
25758.766

5-260

Y
(FT/SEC)
-10404.578
—10344,.658
—=9440,584
-R8399,591A
-7234,.450
-5959,722
~-5774 .8R8
-5642.617
-5642.617
-5069.645
-5066.881
-4591, 641
-3147.865
-1647.214
-109.451
1444,983
1756.818
1764,592
2R41.103
2883,5419
2883,548

24998,978 -

2898.978
2945.281
2995,416
3022.397
3063.804
3136.495
3168.754
3173.378
3326.782
3360.735
3556.205
3753.920
3953.453
4154,575
4357,258
4561.388
4766.766
4973,514

VEHIGLE VELOCITY - EARTH-FIXED CNORDINATES

z
{FT/SEC)

=17774.,074
-17683,232
-163%3,330 -
-14923,995
-13232.072
-11417.4113
-11782.197
=-1N564,77D
-10964,77D
-14147.,115
-110143.172

-944K5,157
—-T7405,974
=-5245,574
=-3073.525
-R47.,293
-401.333
-390.205
1153.559
1214.579

- 1214.509

1234 .668
1236.668
13013,137
1375,.1109
[1413.865
1469.953
1561.816
1602.176
1607.993
1805,049
18483 .654
2038.,619
2349 ,833
2602.238
28355.804
3110.569
33664433
35623%,287
38R1.276



TARLE S5-XLV-B
{ CONT INUED)

TIME FROM
1ST MNT
{SFCY
15920.000

FVENT

15940.700
15950.000
15960,000
15970.000
15980.000
S 15990.7%00
Sef e 160004900
e 16N10.09D
SRR 16120.009
16030.900
16040,000

16050.000

16060.300
16770.000
16080.000
16690.700
16100.000
16110.000
16120.000
16130.000
16140.000
S4BGCS2  16140,857
187 16141.067
S 16150.857
TLr 16150.857
it 16151.125
16161.067
16161.067
16161.125
16162.125
16240.000
16340,000
16440.000
16540.000
16640.000
16740.000
16840,000
16940.000

NRB GID
ORB NAV

15930.000

D5-15551(1)1-7

(ENGLISH UNITS)
SECOND OPPORTUNITY

VEHICLE VELOCTITY COMPONENTS

X
(FT/SEC)
25949,795

26142.151

26336.013

26532.504
2673C. 705
26931.802

27133.243
27333.255
27546.078
277154.972
27971.211
28189.076
28410,882
28636.924
29868, 187
29105.124
29346.426
276593.132
29845.599
30104.119
30365.597
30633.914
30912.480

30936,865 -

30941.840
30808.912
30808.912
30805.181
30665.257
30665.257
30664.434
30650.206

1 29467.165

27794.318
26053. 784

'24336.948

22706.566
21198.918
19829.960
186C1.983

Y
(FT/5FC)
5181.605

5391,029

5671.808%
5814.,190
6027.925
6243,112
6459,.347
6678.179
5898,192
7119.975

7343,647

7569.343

7797.228

8027.451
B8260, 544
B496.691
8735.894
8978.733
9225.665
9477.375

10004.802

10273.897

10297.078

10302.403

10421.850
10421.85¢C

10425.073

10543,697

10543.697

10544,382

10556.204

11413.418

12321.638

13016.160

13518.149

13858.621
14070.477
14183,.799
14223.839

VEHICLE VELOCITY - EARTH-FIXED COORDINATES

7
{FT/SFC)
41423,321
440344073
LAAK] 4B 2D
4523 ,R44
5197.140
5451.53%
57T17.099
5983,839
6251.824
H521.156
6£T7T1.935
7064,.315
7333 ,442
T614,.5397

- 7893,146

AIT4.460
R45R,712

8746,.546

901312,534
G315,731

Q644 861

9959,.,9N4
10276.397

10303 ,4R5

10309.791
10475,248
10475,.248
10479.721
10644,430

10644.430

10645,331
10661.802
11854 .586

‘13117.821

14072.683

T14741.144

15162 .749
15382.679
15444.121
15384 .554




TARLE B5-XLV-B

FVENT

TEN MAN

CSM SFP

[ CONT INUED)

TIME FROM

1ST MAT
(SEC)
17040,000
17047.125
17149.,N000
17140.,857
17240.000
17240.,9300
17440,000
17540.900
17640.000
17641.067
1774C.000
17840.000
17940,1700
182040,300
18100.000

D5-15551{1}-7

(ENGLISH UNITS)
SECOND OPPORTUNITY

VEHICLE VELOCITY CCOMPCNENTS

X
(FT/SFC)
17509. 085
17487.256
16541.074
16533,283
15685,996
14931.630
1426€6.323
13679.384
13161.237
13156.047
12703.421
122983.5%4

'11942,.123

11622.587
11449.634

5-262

Y
(FT/SEC)
14210.697
14209,962
14159.82°?
14159.259
14082 .847
13988.370
13882,.6%1
13770.338
13654,614
13653.370
13537.840
13421.649
13307.171
13195.164
13129.359

VEHICLE VELNCITY - EARTH-FIXED COOPDINATES

7
{(FT/SEC)
15234.,653
15230.635%
15018, 644
15016.564
14755.167
14458.379
14138 ,894
13804,.,618
13461.499
13457.706

T 131134548

12764.,203
12415.663
12069.549
11863.543



TAR[F R=-XLVTY

SIC SEP

TiMmE
SFC

160, /04
163,790
175,000

190,109

APEX

SPLASH '

295,000
220,100
735,000
250,000
265,000
277.93%1
278,037
28n.00N
295,000
3N, 000

325,000

240,000
155,000

370,000

185,000
4nn,_ 000
415,000
43N, 00N

445,000

460,000
475,000
490,009
805,790
520.000
528,000
550,070
56N, 797

nN5-15551(1)-7

ALTITUNDF AND RANGE FNR FXPENDED S-1C STAGE

NESCENT
ALTITUDE ]

M FT
7A180.519 230251.017
73141.111  239964,273
83568.225 574173.965
95718.833  314038,165

1105952, 453 347413.035

114275, 427
120692, 437
125207.041
127821.731
128562, 0n4

1728552,.161

128537, 949

127356. 087
124275.501
119294, 494
112410.324
103619, 204
92916.369
80297, 045
65767.540
49440,126
317341.918
20251.682
15290.327
12384, 041
9706.745
7247.402
5031. 710
3029.021
1211.429
0.000

374919,380
395972.562
410784, 254
419362 .43
421758544
421759,059
421712,427

417834,932
407728.020

301386,.134
368A8NN, 276

' 339958,018

304943,729
263441,748
215772.769
162205,139
106108,65¢4
66447 .526
50165.115
406130,063
31846,27T6
23777.567
165N8,2135
9937.732
3974,473

- 0,000

- 5-263

RANGF
KM NM T

9?7 ,A99 50,053
09,148 53,536
123,310 AK,582
155,235 83,820
187.027  100.985
218,709 118.n913
250.104 135,153
"~ 281.835 152,179
313,374 149,181
340,453 183,820
340,675 193,050
344,792 186,173
376,262  ?03,.1A5
4N, 756 220.171
430,295 237,201
470,902 254.25K7
502,599 7271.382
534,408 288,567
566,349 315,804
598,416 323,119
6530.391 340,384
660,445 356,612
679,295 366,790
685,182 369,969
587.007 3170.954
687.771 371,367
688,075 371.531
688,184 371.590
688,222 371.610
6RR, 234 371.617
688,237 371.619



TARLF

SIC SEP

-APEX

SPLASH

TIME
SEC

160, 604
143,700
175.7090
190,000
2N8,0N0
220,010
235.000
250,000
265,000
277.931
27r.037
280,000
205,000
21N, NNON
325.100

240,000

355.N000
37N, 9199
385,000
499,000
415.000
430,000
445,000
460,000
475,000
490,000

. 5925.000

520,000
535,000
550,000
54N, 797

5-XLVTT

—

N5-15551(1)-7

GEODETIC LATITUNE,

ANGLE,

_ATITUDFE

NEG

28,7942
28,8055
29,8476
28.9023
23,9558
29.0081
29,0591
29.1091
29.1579
29.1991
29,1995
29,2057
29,2523
29.2980
29,3426
79,3863
29.4289
29.4706
29,5113
29,5511
29.5896
29.6247
29.6462
29,6527
29,6548
29.6556
29.6559
29,6560
29.6561
29,6561
29.6561

LONGITUDE,

S-1C STAGE NESCENT

LONGITUDE

NEG

-79.6914
-79.6269
~79.3841
-79,0629
-TR, T4?6
-78.,4231
-T8,1041
~-77.785%3
~77.4666
-77.1917
-77.1894
-77.1477
-T76.8284
-76.5086
-75.5433
-75.7188

-74.8927

-74,5A50
-74.2380
-73.9303
-73.7371
-713.6768
"7306581
-73.6473
—7306462
-T3.6458
-73, 6457

. =73,6457

5-264

THETA |

NEG

21.1503
20,6577
18.77%4
16,2371
13.5655
10.8591
8,.,0993
5.2984
2.4701
0n.n2nq9
n.000s
-003711
-31,2105
-B.8249

-11.5723

~-14,2633
-16.8871

-19.4345 .

-24,2301
-26.0614
-24.5104
-20.2130
-20,9259
-21.5178
-20.4736
-18,9252
-17.3756
-15.0642

INERTTAL PATH
ANY EARTH-FTIXEN PATH ANGLF FOR EXDENDED

THFETA F

NEG

24,6634
26,1137
21.99120
19.0647
16,0168
12.8623

9.6179

6.3036

2.9420

0.0249

0.0010

Ne4622

3.8232

7.1754
10.4747
13.6988
16.8286
19.8484
22.7465
25.5175
28.1800
310.9264
315.637?
43,7088
67.5050
79.5957
85.6417
88,3190
89,3659
89,7110

89,7837

L%
N



N5-15551(11-7

TAR} T

S—XLVITT TNFRTIAL VFLNCITY AND EARTH-FIXFD VELNCITY
FAR EXPFNDED S-1C STAGF DESCENY
ARSNLUTF VALUE ARSOLUTE VALUF
nFE TNTAL nFE TOTAL
T IMF INERTIAL VFLOCITY FARTH-FIXFD VELOCITY
SFC M/SFC FT/SEC M/SFEC FT/SFC
SIC SEP 16".494 277N.185 9088, 532 2396,379 TR62.13A
, 152,700 2750, 784 9024 ,RR3 2375.364 7793,189
175,000 2712.133? 8RAR,725 2331.118 TE4RN24
1an,000 2668, 8481 RT56.17N 2280,577 T482.,207
2N5,000 2632,.134% 8635,609 2237.550 7341.044
221,000 2601.983 8536,690 - 2202.065 1274,625
235,000 2578.56N 459,844 2174.379 7133,789
250,100 2561.991 8405,481 2154,720 7069,292
265,000 2552,368 8373,910 2143,264 7031.705
277.931 2549,691 8365.,129 2140.053 7021.171
APEX 278,037 2549.691 A365,128 2140.062 7021.169
' 220,100 2549, 747 8365,3113 2140.114 7021.373
265,000 2554,145 8379,741 2145.301 7n138,391
310.000 2565. 535 8417.109 2158,777 7082.600
375,000 2583,850 8477.197 2180,417 7153.598
240,000 260R, 984 8559,659 2210,030 7250.75%3
355,000 2640. 794 R664.023 2247.361 7373.233
370.000 2679.067 8789,591 2292.072 7519.923
388, NN0 2723.099 8924,023 2343,312 7688.032
40N, 000 2767.795% 9080,691 2395,R870 7860.467
415,000 2776,624 9109.658 2413,024 7916.746
431,000 2448.53%4 8033.247 2097,108 6RAT.152
445,000 1219.419 4000.717 R68.248 2848.581
460,000 637.121 2090,292 292,977 961.209
475,000 515.024 1689.713 199,095 653,200
490,000 469,283 1539, 641 175.006 574.167
EN5,.NNO 444,899 1459,640 156,066 512.028
521,000 432,315 1418.356 140.275 460,218
535,000 425,508 - 1396,023 127.079 416.926
, 559.000 421,278 13R2.147 115.662 379 467
SPLASH 8&N,797 419.198 1375.320 108.951 367.451
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N5-15551(1)-7

TARLF S-YLIX INERTYIAL ACCELERATION FOR EXPENDED S-1C STAGF
DESCENT

ARSOLUTFE VALUE

OF TOTAL
TIMF INFRTTAL ACCFLERATINN
SEC M/SFC? FY/SFC2
SIC SEP 1AN,694 8.750 28,7107
153,700 9, 744 31,968
175.000 9.590 31.463
1an,n00 9,532 31,273
295,790 9,500 31.168
270,000 9.47k 31,088
235,000 9,457 “31.026
250,000 C 9,444 30,983
- 2A5,000 9,435 30,958
277.931 9,434 30,951
APEX 27R,.N37 9,434 30,951
280,000 9,434 30,951
295,000 9,437 30,963
310,000 9, 446 30,992
325,000 9.461 31.040
340,000 9.481 31,105
255,000 9.506 31.189
270,000 9,535 31.282
195,000 9,533 31.276
410,000 9,238 30,307
415.000 , 8,976 29,449
430,000 56,178 184,312
445,000 69.428 227,781
460,000 18, 041 59,189
475,000 4,350 14,272
490,000 2.211 T.254
575,000 1.357 4,451
ST 820,000 0. 970 3,183
s iE 00N n. /15 . 2.674 -
550, 0NN 0,657 2.155
SPLASH « 561,797 0.537 1.763

5-266
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N5-15551(1)-7

TARLF S-L-A FARTH-FIXEDN POSITION COMPONFNTS FNR EXPENNED
) S-1C STAGF NDESCENT [METRIC UNITS)

TIME XF YF IF
SFC M M M
SIC SEP 1AN.694 6£9494,210 R44,T58 95504 , 402
142,710 72356.514 873,502 102068,517
175,000 82356,023 991,817 126699,143
190,000 93797.632 1174.520 1591323.925
215,000 173162.090 1387.203 191874.905
220,000 111456.937 1630.578 224347,245
235,000 115687.914 1905,.317 256T34,673
260,000 118859,474 2212.087 2R9N120,566
265,N0N 119974, 841 2551.522 3121728.573
277.931 119287.573 2870.833 348902 ,.485
APEX 278,037 119275.634 2R73,554 249128,9R0
280,000 ~ 119034,029 2924 ,235 353322.114
295,000 116043, 848 133A4,R819 385304,610
210,000 110997,9905 3771.845 417169.414
325,000 113896,4N09 42647 ,R61 448909 ,785
240,000 94737.165 4759.395 4R/N518,857
355,000 A3515.578 5306.951 511989,5R1
370,009 70226.747 5891.002 54331%,477
ARG, ' 54865, 652 6£511.947 5744R3,225
37440,759 7169.589 605459,229
18087, 345 7854.035  A36005.310
 -1977.597 8537.941 664372,508
: N -15984.608 981,854 681929 ,386
L6N,N000 -21547,652 9125.831 687270.075
475,000 -24633,560 9171.271 6RBTTT.804
490,000 -27377.688 9189.697 689251 ,418
sN5,000 ° -29855,597 9195,977 680290 ,285
520,000 -32070.345 9197.015 689161,958
535,000 . =34065.473 9196,094  682984,0133
~ £51.NNN -35873,910 9194.567 6RRB01.2AR2
SPLASH 540,797 -37078.728 9193.384% 688674.933

5-267




N5-15551(11-7

TARLF 5-1 -8 EARTH-FIXFD POSITINN COMPONENTS FOR EXPFNDFED

T IMF XE YE 1F

SFC FY FY FT
SIC SEP 14N",694 227999,375 2T771.516 313334,048
163,700 23739n,1128 2865.820 334RT0, 463
175,000 270196,924 3753,9972 415679,6N1
190,000 307725.014 3853,414 522716,290
205,000 338458, 299 4551.191 629510,841
22Nn.000 362391.526 5349, 655 736047 ,397
235,000 379553,524 6251.040 842305,.194
250,N00 3R9958,904 7257.505 948263,012
265,000 39361R,245 8371.1135 1053899 ,517
277.931 191362,478 9418, 744 1144693,191
APEX 278.037 391324,2%9 9427.669 1145436 ,283
280,000 39n538,153 9593,947 1159193,2R5
296,n000 380721.2R84 1n927.883 1264122,733
310.000 364166.355 12374,.818 136R666,054
225,000 340868,140 13936,.553 1472801.130
340,000 310817.469 15614.%14 1576505,4312
155,000 274001.240 17411.255 1679755 .,R4?
370,000 230402.714 19327.434% 1782527 ,808
385,N00 180N05,420 21364,655 18847R7,.480
&N0,000 122837,137 23522.274 1986414,790
415,000 59341,682 25784.234 2086631,593
430,000 -6488,178 28011.5618 2179699,.827
445,000 -524472,941 29468,026 2237301,130
461,000 -70694,397 29940,3292 22%4823,078
475,000 -80R1R. TA7 30089,.471 2259769 ,695
4an_.nno -89R/21.811 30149.923 2261323.548
505,000 -97951,4133 30170.528 2261450,996
520,000 -105217.665h 30173.934 22610130,042
535,000 -111763,363 3IN170.912 2260446 ,299
: 550, N0N ~117696.,5523 30165,903 2259846 .722
SPLASH SAN.797 -121649,370 30162.020 2259432 ,190

S-IC STAGE DESCFENT {ENGLISH UNTTS)

5-268

i/



) N5-1555111)-7

TARLFE 5-11-A EARTH-FIXFD VFLOCITY CNMPNONENTS FNR EXPENDED

S~J0 STAGF DESCFNT (METRIC UNITS)

TIMF XENNT YENNT ZENNT
SFC M/SFEr M/SFC M/SFEC
SIC SEP 160,694 969,456 9,410 2191.5n6
©1A13,70N0 937,838 9,749 2182.345
175.000 832,259 11.198 2177.4673
190,000 A913,436 13.171 2177.557
205,000 555,239 15.194 2167.512
- 220.000 417,471 17,263 2167.062
235,000 280,047 19.377 2156.183%
250,000 142,848 21.513 2149.871
265,000 5.R70 23.732 21431,124
277.031 -112.157 25.659 2136.958
APEX 278,037 -113.125 25,578 2136.,906 R
T 281.000 -131.N35 25,970 2135,941
295,000 -26T7.926 28,247 128,319
211.000 -404,RR84 30.562 2120,248
325,900 -541,987 32,913 2111.725
140,000 -679.317 35,298 2102,.740
355,000 -816,952 37.71% 2003,275
370,000 - 9454, 955 40,163 2083,277
386,000 -1n93,147 42,630 2NT2,265
4NN, Nnoe -1229.1956 45,021 2056.027
415,000 ~-1342.955 46,5610 21004, 241
430,000 -1254, 813 41,295 1674,766
445,000 -877, 747 16.968 647.900
460,000 -239,519 4,794 168.5650
475,000 -191.046 1.879 56,009
491,000 -174,525 0,720 12.952
545,000 -155.989 Nn.,192 -4,914
520,000 -139, %45 -N.019 -10.975
535,000 -126,483% -n.n90 -12.291
§50, 0NN -115.N4% -0.10R -11.948
-108, 348 -0.110 -11.447

SFLASH 56Nn.747
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TASLF 5-L1-R

SIC SEP

APEX

SPLASH

TIME
SEC

160,694
152,700
175,000
190,000
205,000
220,009
235.00N
250,000
265,00N
277.931
278.037
291,000
295.000
211,000
375,000
340,000
355.000
270,000
335,000
400,000
415.000
430,000
445,000
4A0N,000
475,000
490,000
505,000
520,000
535,100
560,100
560.797

N5-15551(11-7

‘FARTH-FIXFED VFLOC!TY COMPONENTS FOR EXPENDED

S-IC STAGE DESCENT (ENGLISH UNITS)

XEDOT
FT/SEC

3180.629
30746,.897
2730.478
2275.053
1R21.649
1369, 656
913.773
46R,729
19.257
-367.970
-371.143
-429,976
-879.n24

-13230358‘

-1778.172
-2228.730
-2680,789
-3132,055
~-3586.506
-4032.795
~4406.021

‘4116.840

-1R95,497
-785, 825
-626.79N0
~572.547
=511, 774
~458,1308
-414,.972
-377.437
-355.472

YENDT
FT/SEC

30,872
11,996
43,213
49,849
56.637
61.571
70,647
77.859
84,183
4,235
85.204
92.675

100,269

107,981

115,805

123.737

131.769 .

139,862
147.705
152.921
135.4R2
55,670
15.728
6.165
2.363
0.629
-N.061
-N,.296
-0.356
-00361

5-270

ZeENNT
FT/SEC

7199,981
7159,.,991
7143.907
7T127.811
Ti111.261
7093.380
7074,.001
053,382
7031.248
T011.017
T010.847
T0NT.681
6982.669
6954 ,.194
6928,232
6898B,752
6R6T7.700
6834,899
6798,768
6745.494
6575.595
5494 .639
2125.5655
553.313
183,755
42.494
-16,123
-16000Q
-40.324
-29,200
-37.557



N5-15551(T1)-T

TARLF K- 77-A

INFRTTAL POSTITION COMPONENTS FOR EXPENDED

S-If. STAGF DFSCENT (MFTRIC UNITS)

TTMFE X1
SFC M

6441301,971

SIC SEP 1A0.5694
' 167, h44405T7,807

6473130, 715
6479672.022
643408%.3ﬂ2

64R86370.,926
£48653T.N67T
64R4979,862
6484960, 586
6484584.T27
64R80515.238
64T74328,769

6455599, 751
6443051, 731

375000

, )0 6428375, 891
385,000 6411568, 051
400,000 6392638.252
. 415.000 6371728.887
430,000 6350107.012
445,000 6334796.168
460,000 6328253.670
475.000 6324290.162

6£320692.803
6317369.306

e 6311464.113
550,000
560,797

6214308,789

6453633,304

6464453,T766

6466024,326

6308800,.898
6306977.282

32333,998
22667 444

33447.097
24595,818

39120.760

4N227.A11
41173.88?
41181.604
41324,500
42410.47T6
434R85,386

464548, A65
45600.546
46640.052
47666.996

4R680.973

496R1.466
50667.094

51629.560

52527.537
$3354.680
§4154,.100
54941,126

£5720.956
56496.,257
57268.137
58037.020
58588.662

. 5-271

161894 ,477
1693706.,472
199n2R,857

237879.594

27664%,903

392355,7n2
430683,439
463612.487
463881,932

4683870,023

516903, 040
5447690,988

587458,243

619955,025%

’657247 3135

6943721,702

T31161,.801

767725.370
803773.,062
837504 ,817
860724.667
871875.731

879759,931"
RR56 14,849
891538,240
‘897298,3?22

903011.842
908723.028

212840326

315326,137
3157899, 143




TARLF &-LIT-R

SIC SEP

APEX

SPLASH

TIME
SEr

1AM, 694
143,700
175,000
190,000
208,000
220,000
235,110
25N, NN
265,000
277.931
278.01%7
280,NA0N
295,000
310,000
325,100
340,000
355,000
371, NN0
185,000
4nn  nno
415,000
430,000
445,000
460,000
475,000
490,000
505,000
820,000
535,000
550, 00N
560,797

N5-15551(T11}-7

TNERTTAL PASTTINN COMPAONFENTS FOR EXPENDED

S-1C STAGF DFSCENT

X1
FY

71132881,451
21141921.906
21173337,5691
21208837,781
71237305,463
21258766.442
21273240, 789
21280744,475
21281289,559
21276180,585
21276117.377
21274884,%44
21261532,.901
21241236.086
21213990,537
21179789.177
21138621.131
21090472.052
21035328,220
20973222.578
20904622,302
20833684,.392
20783451.962
20761987.075
20748983,438
207317181.080
20726277, 218
20716236.154
20706903,226
20698165, A44
20692182,6%3

A
€T

106082,671
1N6R48.,570
109718.151
113503.7340
117260,121
1209R7,.390

124684,038

128348,951
1319A1.006
135084,914
135110.249
135579, 067
139141.983
142668.588
146157, 494
149608.090
153018.542

156387.,782

159714.479
1629946,.935
166230,.623
1693R3,320
172334,437
175048.163
177670.932
180253,038
182211.535

185355,174

187887.588
190410.171
1927220.019

5-272

{ENGLISH UNITS)

71
FY

521149,857
58A779.764
£529481.813
TR80444 861
30T7640.755
1N34534,569

1161084 .492

1287256.237
1413003.405
1521038,341
1521022.346
1538787 .474
1663067.715
1787303,108
1910952.237
2033973,175
21561323,275
2277958.337
2398R24.,804
2518784.018
2637050.723
2747981.679
2823899,823
2860484.677
2884711.057
2915560.525
2924994 ,220
2943892,127
2062637.273
29A1374.760
2994882,954



N5-15551(1)-7

TAQIF 5 l!!! A INFRTTAL VFLOCITY GOMPONENTS FNR EXPENDFD
B ~ §&=1C STAGE DESCENT (METRIC UNITS)

TIMF X1D07 YinQT 71007
SFEr M/SFC M/SEC M/SEC
STC SEP 160.69 Q34,401 77.713 2606.679
162,790 901.982 77.606 2597.541
S 175.000 793,057 77.196 2592,65?
~1an0,.400 649,811 76,630 25R7.431
275,000 507.200 76,042  2581,684
220,000 365,047 75.431 2575.145
235,000 223,249 74,797 2567.7TR9
260,000 81.741 74,141 2659,613
245,000 ~-59,561 73.462 2580.5615
277.931 -181.271 72.858 2542,194
APEX 278,037 -182.268 72,853 2542.,124
280,000 -200, 736 72,759 2540,792
295,000 -141,R61 72.034 2530.138
310,000 -483,013 71,284 2518.648
325,000 -624,270 70,509 2506.311
140,000 -765, 710 69.710 2493,116
355,000 -a07,409 68.886 2479,044
270,000 -1049,424 68,035 2664 ,038
185,000  -1191.583 67.156 2447.5619
T 40n,000 -1331.378 h6.231 2425,641
415,000 ~1447.876 65.126 2368.344
430,000 -1354,.506 6£2.713 203R.799
445,000 - 650,915 56.921 1029.587
460,000 -299,.773 53,912 569,601
475,000 -24R,463 52.805 448,076 .
490,000 -231.03%% 52,187 405,125
505,000 T =212.309 51,810 387,523
520,000 -196.331 51.566 3A1.695
535,000 ~-183,285 51.1356 380.560
: 550.N00 -172.216 51.1672 381.051
SPLASH 540,797 -165.798 . 51.021 3p1.621

5-273




TARLF 5-LITT1-8

TIME
SFEC

SIC SEP 16N,.A0%4

APEX

163,700
175.000
1an,nnn
206,000
7’)0,0!\0
235,000
260,000
265,000
277.931
278,037
280,000
245,N00
119.000
326,000
340,000
355,0N0
370.000
385,000
410,000
415,000
43n,n0N
445,000
460,000
475,000
490,100
505.0N0
520,000
535,000
550,100

SPLASH 5&n,797

NG-15651{1)-7

INERTIAL VELODCITY COMPONENTS FOR EXPENDED
S-1C STAGE DESCENT

X1poT
FY/SEC

3N65.620
2959,257
2601.894
2131.927
1664, 141
1197. 645
T32.446
268,180
-195,411
-594.721
-597.993
-658.583
-1121.590
~-1584.688
-2048,130
-2512.172
-2977.06?
- ~3442,993
-3909.393
-4368, 037
-4750.248
-4443,914

=7135,550

- -983,508
-815.169
~757.984

- =-696,552
-h44,130
-601.329

- -565,013

-543,957

Yront
FT/SEC

254,966
254,614
253,268
251,411
249.481
247,476
245,399
243,245
241,017
239,034
239,018
238,712
236.330
233.870
231.339
228,709
226,004
223.213
220,329
217.293
213.670
205,751

" 1R6,749

176,877
173.246
171.216
170.010
169.179
168.492
167,R54
1A7.391

5-274

(ENGLISH UNITS)

2107
FY/SEC

R5652.098
8527.117
B506.,075
488,946
R4T70.093
8448,638
8424.504
8397.680
8368,159
8340,.537
8340,302
8335,931
B30N,979
B26131,280
8222.806
8179,.,514
8133,346
8084.113

-8030,247

7958,139
7T7T70,.158
6688,973
3377.912
1835.960
1469.903
1329.150
1271.401
1252.281
1248.557
1250,166
1252.037

<,,“
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TARLFE S5-L 1TV

TIME
SEC

52 SEP 540,304

552,350
567,927
563,722
S64.522
545,322
. 566,122
T .8549,000
589,000
- 609,000
“£29.000
649,000
649,000
- 689,000
159,000
729,000
749,000
T649.000
©789,000
~8Nn9,00N
829,000
849,000
849,000
fraa9,nno
909,000
929,000
949,000
as9,000
9]a_nNO
1nna,n00
1n29,000
1049,000
1069.000
1080,000
-1109.000
1129,000
1149.000
- 1169,.000
1189,000

1209.000

SPIASH 1715.328

D5-15551(1)-7

ALTITUNE AND RANGE FNR EXPENDED S—~I1 STAGE

DESCFENT
ALTITUDF
M FT
191184.346 627245.230

191278, 764
191460, 352
191465, 625
191469, 696
191472.573
191474.259
191470,458
191017,662
189819, 468
187876.138
185188,107
1R1755.978
177580.534
172662.729
167003.699
160604, 759
153467.414
145593, 355
136984.472
177647, 854
117570, RO7T
106779. 901
952456, 337
83004,902
70096. 166
56818,221
44345,197
24906, 208
28737, 084

23995,146 -

19854,42?2
16018, 866
12774.239
10064, 831
7T712.129
5629, 134
3754,237
2046.234
473,797
n.on

6727554,999
62R160,794
6281468, 061
628181.415
62819N0.857
628196, 385
6281813,915
626698,366
622767,284
616391.529
607572.527
596312.264
582613,.300
566478, 769
547912.396
526918,501
5035n2,013
477668,488
449424,120
41R775, 768
385730.992
150298,2131
312487.983
272325.795
229974,296
1R6411.487
145489,493
114518,.399
94281.773
T8724.232
65139.179
52555, 335
41910.233
33N21.110
25302.259
18468,287
12317, 049
6713.367
1554.,453
0.003

5-275

RANG

£
KM NMT
1635.391 883,N41
1654.801 293,521
1722.107 929 ,Rh4
1727.199 932,613
1722.292 935,363
1737.384 933,113
1742.476 940,862
1760.797 9%0.755
1888,.124 1019,505
2015, 485 7 1188,275
2142.909  1157.079
2270.429 1225.934
2393.075 1294 .358
2525,879 1363.866
2653,.870 1432.976
2782.081 1502.204
2910.8%3  1571.54K8
3039, 287 1641.084
3168.346 1710.770
3297.751 178N.644
3437.535 1850 ,722
3557,730 1921.021
3688,369  1991.560
3819,476 2062,.35%
3951.018 2133.389
4082 .428 27204 .36
- 4210.0156 2273.227
4319.609 2332.403
4387.577 2369.103
4416.213 2384.565
4427,0%% 2390.408
4430,990 23192.544
4432,396 2393.,.304
4432 ,809 2393,526
4432,907 2393,579
4432,930 2393,592
4432 ,937 2393,595
4432,941 2393,597
4432 ,944 2393,599
4432.946  2393,.601
4432,947

23913,601




TARL F R-LV

TIMF
SFC

S2 SEP 549,304

APEX

552,380
RA2,0Q727
563,772
5h4,522
565,322
5h6.,122
569,000
589,000
AN, NOND
(29,970
649,000
669,000
629,100
709,000
729,000
749,000
769,000
789,099
879,009
R29,010
B49,000
B69.0N0
RAG,NNQ
ana,nnon
929,000
949,000
969,000
989,000

-1009,1090

11029,000
1049.,00¢C
1069.000
1089.000
110e,0N00
1129,000
1149,000
1169,N00
1129,1000
12n9,000

SPLASH 1715.3?R8

D5-155511(1)-7

GENDFTIC LATITUDE, [ONGITUDF' INERTI AL PATH

ANGLF,

LATTIYUDE

NEG

10,3744
30. 31804
30,3987
30,4000
10,4011
30. 4023
10,4034
30,4073
11,4258
30,4291
30,4172
310.3901
30.3478
30,2903
30.2176
30.1295
30.0262
29.9076
29.7736
29.6243
29,4597
29,2796
29.0842
28.8733
2R.6471
28.4068
28,1598
27.9371
27.7939
27.7323
27.7087
27.7001
27.6970
27.6961
27.6959
27.6959
27.6958
27.6958
27.6958
27.6958
27.6958

S—-Y1 STAGF DESCENTY

LNONGT TUNE

DEG

-63.858%
63,6567
-62.9567
-62.9037
-62.8507
-62.7978
-6?0 7448
-62.55%42
-61.2291
-59.0034
-57.2503
-55,90233
-54.5961
-53.2687
-51.9414
~-50.6142
-49,2872
~47.9606
-46,6343
-45.3086
-43,9834
-42.6589
-41.3351
-40,0128
~38.6981
-37.4277
-36.%417
-35.6706
~35.3885
-35.2821
-35.2433
-35,2295
-35,2255
-35.2246
~35,2245
-35,2245
-3%,2245
-35.27246
-316.,2246
-35,2246

5-276

THETA 1

DEG

0.2955
N.2170
N.0561
0,N439
0,.,0318
N.N196
0.0074
-0.0364%
-0.3407
-0,6448
-0.9485
"1 02516
-1.5540
-1.8553
~-2.,1556
_?04544

-2.7518
-3,0474

-3.,3412
-3.6328
-3.9222
“4.200!
-4 ,4934
-4.7750
-5 005‘97
-5.3416
-5.6953
-6.3743
-8.0617
-16.7695
=20.9204
-21.6119
-19.2176

-16.8375

-14,9479
-13.4299
-12.2141
-11.2168
-10.4960
‘1001863

AND FARTH-FIXED PATH ANGLFE FOR FXPENDED

THETA F

DEG

0.2140
n,.2307
0.0597
D.N&67
0.0338
N,0D208
N.NO0T9

n.0387

0.3622
D.6854
1.0087
1.3303
1.6516
1.9717
2.2905
2.6077
2.9232
3.2368
3.5481
3.8571
4.1636
4.,46T0
4.7675
5.0651
5.3608
5.6672
5.0660
6.9241
9.4897
16.9900
34,4910
60.2170
78.1773
86.2986
89,0122
29.6851
89,8060
89,8248
89,8291
89.8312
89,8318

g



n5-1555101)-7

TARLF  5-{VI TNFRTIAL VFLOCTTY AND FARTH-FIXED VFLNCITY
' FAR EXPFNNFD S-11 STAGE DESCFENT
ABRSOLUTF VALUE ABSNLUTE VALUF
OF TATAL NE TOTAL
T IMF INERTIAL VFLOCITY FARTH=-FIXFD VELNCITY
SFr M/SFC FT/SFC M/SFC FT/SFC
S2 SEP 549.304 992,661  ?22941,80? 1 6579.280 21585.564
552,350 6971,094  22R71.044 6567.702 21514.,771
§/2,922 6970.857 2287N.265 6557 .446 21513.920
543,722 6970.850  22870.243 6557.43R 21513.905
564,522 6970, 845 22870.,226 6557.433 21513,286
555,322 6970.R41 22870.214 6557 .428 21513,871
APEX 66,122 6970.839  22870.207 6557 .426 21513,865
569,000 6970, 845 22870.226 6557,431 21513,882
589,000 6971.440  22872,21N 6558,067 21515.968
609,100 6973.040  22877,428 6559,752 21521.497
620,000 6975.617 22485,883 6562.487 21530.470
649,000 6979,181 22897.574 6566,271T ~ 21542,885
669,000 6983.730  22912.501 6571.105  21558.742
689,000 6989.267  22930,665 1 6576.987  21578,041
== 709,000 6995,790  22952,N65 6583,918 21670,781
: 729.000 7003.299 22976,70% 6591.898 21626.962
7011.796 23004,.579 6600,926  21656,580
7021.279 23035,692  6611,001 21689,6356
- 7031.749  23070.042 T 6622.1272 21776.126
70413,204 23107.625% k634,290  21766.D44
7055, 641 23148,427  6647,497 21879 ,375
R4Q, 0NN 7069. 040 73192.387 6661.725 21856 ,.054
869,000 7083,298  23239,16T7 = 6676.870 21905.742
889,000 7097.654  237286.,267 6692,169 21955.934
ana,nno 7104.288  23308.030 6699,800 21980,972
Q29,000 041,586 23107.315 6638.,151 21778,711 i
949,000 6606.145  21673,706 6202,823 20353,750
969,000 5073.275 16644.603 4672.178 15328.666
Q29,000 2672.657 . 8T68.561  2273,356 7458.517
1009.000 1282.127 4206.453 888,740 2915.813
1029,000 759,121 2491.212  386.881 1269.294
1049,.000 562,641 1845.934 231,477 759.441
483,241 1585.434  ° 181,844 596,500 ’f
446,995 1466.520 " 147.439 483,725 D
433,352 1421.757 125.543 411.886 T
1 29,1 427.551 1402.725 110.284 361.825 -
1149,000 424,255 13191.914% 98.536 323,281
= 1169,000 422,024 1384,59? 89,286 = 292.932
~ 1189,000 420,387 1379.158 81.771 768,278
12109,000 419,115 1375.050 T 15,702 248,365
1215.328 418, 7R9 1373.978 74.067 242,988

5-277




NS-15551(1}-7 fi)

TARLF §-LVIT INERTIAL ACCFLERATION FOR EXPENDED S-11 STAGE
NDESCENT

ABSNLUTE VALUE

NF TNTAL
TIME INERTTAL ACCELERATINN
SFr M/SFF 2 FT/SFC?
S2 SEP 549,394 16.319 53,537
SH2,350 2.7255% 30,363
562,972 9.754 30,362
563,722 aQ,254 310,362
564,522 9,754 310.362
545,372 9.254 30.361
APEX 546,172 9.254 30,361
569,000 9,254 30,361
589, NNO 9,255 30,366
ANQ, 0NN 9.259 10.377
£29.900 9.264 30.395 :}
649,000 9,272 30,420 -
ART NN 9.292 30.452
689,000 Q,2a3 30,490
7n9,.n9n 9.1307 310,536
729,000 9.324 10,589
749,000 9. 342 30.649
769,000 9,362 30,716
789,000 9.1385 30.790
ana,nnon 9,410 30,871
229,000 9.437 30.960
849,000 9.466 31,055
269,000 9.496 31.155
RAQ,NOO 9,521 31,237
ana,0n9 9.532 11,272
920,000 12.467 40,902
049,000 43,449 142,550
969,000 113.469 372,273
939,000 103.626 339,981
1009,090 41.440 135,957
1629.900 16.363 53,684
“yn4a,000 5.763 18,907
1069,000 2.848 9.345
1089,000 1.512 4,959
1179,100 0.9843 2.765
1120.000 0.64T 2.123 )
1149,.000 0.489 1.606 ‘ )
1159,000 0.389 1.277 =
1180,00n0 0,312 1.024
12109,000 0.243 n,799
SPLASH 1715.328 0.227 0.730

5-278



]

TAALF S~LVITTI-A

N5-15551{(1)-7

EARTH-FIXFN POSTTION COMPONFNTS FQOR EXPENNEN

S-T1 STAGFE NESCENT (METRIC UNITS)

TIMF XE YE 7F
SFr M M M
S2 SEP 540,304 ~23421.902 31094.505 1667508,246
652,350 -29426,225 11648,117 16R6857,170
562,922 -46375,487 33593,470  1753793,374
563,122 -4777%.440 33742.683 1758R47 .81
564,522 -49170.572 13992,179  1763900.772
546,322 ~-5N575, 880 34041,959 1768957, 285
APEX 566,122 -51986,366 34192.023 1774002.234
e 569,000 -57103, 6483 34734,253 17972158,A75
589,000 -945113,122 38603,476 1917801,.3133
AN9.NN0 -135138,36% 42647.973 2042458 ,050
- 629,000 .. .=178960,973 _ 46865.739  21660469,140
640,000  -225962,053 154,556 22RASTOHATR
£69,000 -276127.188 §5811,991  2409909,317
£89,000 -329421.474 60535,393 25290994 ,851
719,000 -385839, 469 65421,894 264RT91.575
720,000 -445355,182 70468.404  2766227.557
749,000 -507947,044 75671.609  28R2229,736
769,000 -573592, 881 R1027,970 2096764 ,892
789,000 ~642269.RR86 R6533,719  3109739,.AN9
/N9, 0N0 -713954,577 92184,.855  3221100.231
f24,000 -784622,75% 97977.140  3330782.809
R49,00N -866249,366 103906.092  3438722,956
869,000 -946808,003 109966.941 3544855.191
R3O, 0NN -1030267.423 116154,370  3649108,711
9na, nnn -1116556, 711 122459,940  3751366.507
29,100 -1205243,.634 128R48,634  3851106,324
949,00n  -12937134%,007 135129,.373  3945510.831
949,000 -1371940, 701 140579,202 4024333 646
Q89,000 -1422368,667 143974.231  4071370.302
1709,000 -1445431,4R4 145387,298  4089603.676
1029,100 -14556016,911 145870.631  4094919.971
1049,000 -1461736.615 145997.520  4095316,818
1n60,000 -1465585, 064 145988,93R8  4093944,.111
1089,000 ~1468341,395 145937,294  4092184,.376
1109.,000 -1470485,.638 145879,991 ~ 4090526.272
1129,000 -1472307.092 145826.617 4089037.944
1149,000 -1473911.330 145778,673  4087710.156
11469,000 -1475353,764 145735.448  4086513,175
1180,000 -1476667.480 145696,092  40DR5422,360
120a,000 -1477R76.R03 145650, 887 40R4417,.975
~-1478241.171 145648,983%  4084115.,319

SPLASH 1215.378

5-279




NS-15551(11Y-7

TARL E S-{VIIT-R FEARTH-FIXFN POSITINN COMPONENTS FOR FXPENNEDN
S-11 STAGE DFSCENT (ENGLISH LINTYS)

T IMF XE - YF IE

SFC FY cY FT
S2 SEP &49,304 -T6R43,5N0 102022.655 5470827,571
RER2,350 ~332A1.895 112832,405 5534308,292
562,922 -152150,547 110214.796 5753915.7%9
562,727 -156T27.166 1107n4,339 577N498,027
564,572 -16132N0, 773 111194,41172 5TRTNT6,71R
565,222 -165931,366 1116R6,218 5803649,219
APEX 564,122 -170558,944 112178.553 5A2N217.635
559,009 -187349,.041 113957.522 58797T86.163
RRQ, NN =3INNAD 472 126651.824 £291995.835%
ANG . 0NN -443367.339 139921.1 M 67NNATT R4S
A29,000 -587142,316 153758, 987 TINAS25,039
£49,000 -741345,317 168157.993 T9NB4%4,.470
6K 0,NN0D -905912.6R9 183110.7206 TINALAT NA2
A29,009 -10R0779, 111 19860k ,033 230NN578,029
779,000 . -1265877,522 214638,76) 869026 1.n6A1
729,000 -1461139,048 231105,.551 AINTS549.714
749,000 -1666492,925 248266.435 9456167.N98
769.00N -1881866.405 2658139,798 98319n5,799
789.NN0 -21N7184.661 2239N3,27R8 1N202567,756
ANa,000 -2342370,657 3IN2443, 740 10567914.1718
a29,000 -2587344,986 221447.310 17927765,108%
49,0190 -=?2842025,474 340899,253 112R1899,444
RA9,N00 -3116325,463 260783,927 11630102,314
299,000 -3380142,44K0 3R/1083,8490 11977141.423
ane,.nnn -3663263,796 4N01T771.457 12307432 .870
92a,nn0 -3954211.391 422721.737 1256324863 ,247
849,010 -4244534,1138 443337,.8138 12944589,.322
946,000 -4501117.789 461217.852 13203194,356
%3a,NN0 -4666561%,961 472356.400 13357514.095
1119,000 -4742229.276 476976,N42 13417334 ,873
1nA29,n00 -4776958,3561 478578.186 1343477K.559
1149,000 -4795723,795 478994, 488 13436078,780
1n69,000 -48N8349,941 4789A6H.332 13431575.148
1199, ,.0nne -4817393.0210 478795 ,895 13425801.738
1100,000  -4R824477,939 4736N8,893 134203%61.764
1129,000 -4830403,839 478433, 78] 13415478,.797
1149,000 -4835667,087 478276.4R6 13411122.538
1169.700 -4840399,482 4T791%4.A70 134071095,43%6
11849,100 -4844700,572 47ANNS, 551 13403616,.645
1209,000 -48486T77.15A8 477886.768 13400321.419

SPLASH 1?15,3?78 -4849872,599 477850,092 1339932A,454

5-280
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NS-15551(11-7

TARLF S-LIX-A
S S-11 gTAgE DESCENT {MFTRIC UNITS)

EARTH-FIXED VELOCITY COMPONENTS FOR EXPENDED

YEDNT 7FDOT

TIMF XFDOT 0T
SEr 7 M/SER M/%FC M/SEC
S2 SEP 549,304 - -1631.5638 180,733 6371,187
S £52,360  -1454,863 181.449 342,861
562,922 -1740,600 186,354 A319,468
563,772  -1747.07T7 186,709 6317.662
g T -1753,553 187,564 6315.8527
565,322 T -1760.N27 127, 410";' 6314,036
APEX 56h,122 -1766.500 187.774 ~ 6312.215
869,000  -1TR9,775 | 189,049 305,622
5RQ,000 -1951,919 197,859 £258,005
609,000 -2111,.352 2N6.574 £207.243
£29.000 =2270,752 215,184 6£153,342
649,000  -2429.194 223,677 6N96,302°
669,000 -25R6,654 232,044 &N36,124
£89,N00 -2743.105 240,272 5072805
799.000 '-2A98,520 248,352 5906,343%
729.N00 -3052,872 256,271 536,730
: 749,000 -3206.130 264,020 763,961
B 769.000 -3358,264 271,585 5688,026 -
789,000 -3509,241 278.956 5608.915
_ -3659,027 286,122 §526.614
___-3807.58% 293,069 5441.107
; ~=3954,860 299,786 5352.36%3
869,000  -4100.756 106,255 526N ,285 )
839,000 T -4244,746 312.428 5164.266
909,000 -41381, 691 217.917 5058.363
929,000 ~4470,187 319,702 4896 ,966
849,000 -4299,787 302,681 4461.797
969,000 -3344,TR7 229,927 3754,040
999,090 -1712.881 111,034 1490,590
1079,.000 -742.337 40,334 486,998
1029,000 -1372.304 12.677 104,431
1049,000 -227.911 1.858 -40,434
1069,000 -160.547 -1.997 ~-85.368
10R9,000 -119.086 -2.874 -86.84813
1109,000 -Q7.774 -2.796 -78.698
1129.000 -85,047 -2.530 -70.165
: -75.828 ' -62.884
-68,A79 =57.016
-62.891 -52.228
1209,000 -58,218 -48,357
SPLASH 1215.328 -56,957 47, 3[1




S2 SEP

APEX

SPLASH

TARLE K- 1X~-R

TIME
SEC

540,304
552,350
42,922
561,722
564,522
565,322
566,122
569,100
580,000
ANQ, 00N
629,000
649,000
A69,000
639,000
700,000
729,000
740,000
760,000
782,000
819,000
R20,N000
849,000
R69.000
8RA.,000
919,000
920,100
949,000

QKqa,N0N
926,000 -
1719,000_

10249,000
1n49,000
1n469,000
1n8a,nno
11n0,000
1129,900
1149.000
1169,N000
11R9,. 0NN
12n09,000
1215.328

N5-15551(1)-7

EARTH-FI XED VFLOC[fY COMPONENTS FOR EXPENDED

S-1T1 STAGF DESCFNT {ENGLISH UNITS)

XEPOT
FT/SFEC

-5353,144
-5429,340
-5710.679
-5731.880
-5753.125
-5774.367
-5795.603
~5871.967
-6400, 980
-6927, 008
-7449,973
-7969,797
~8486,396
-8999,687
~9509.580
-10015.983
-10518, 799
-11017.926
-11513,258
-12004,.680
-12492,069

-12975.263

~13453.924
-13926,332
-14375.627
-14665,967
-14106.914
-117973.710
-5619.68A8
-2435,4R9
=T47.74N
-526.730
-390, 702
-320,78N0
-279,027
~?24R,778
-272%5.3?26
-206.334
-191.004
~186, 865

YEDOT
FY/SEC

592.957
505,962
511,298
612.563
613,727
614,891
616,055
620,238
649.143
677.737
T05.984
733.850
761,755
TRR, 295
814.R0N3
840.786
R66.2N6
R91.027
915.211
938,720
961.514
983,550
1004.775
1025,027
1043.036
1048,1890
293,048
754,355
364.286
1372.331
41,5013
6.095
-6.553
-9.429
-9.173
-T.453
‘60752
-6.179
—5.717
-5.592

5-282

IEDDY
FY/SEC

20002 ,843
20809,913
20733,164
20727.239
20721,.798
20715.340
20T09,366
206R7.736
20531.511
20364,972
20 188,131
20000.99?
19803,557
19595.818
19377.764
19149,377
18910,.633
1R661.503
1R401.952
18131,937
17851,402
17560,248
17258.154
16943,129
16595.679
16066.161
14638.442
10675.985
4890.386
1597.763
342,622
-132.656
-2R0.079
-285,049
-258.197
-230,202
-206.312
-187.,061
-171.35)
-158.650
-155,221



N5-15551(1)-7

TAR| F S5-LX-A INERTIAL PNSITION COMPANFENTS FNR FXPENDED
S-11 STAGF NESCENT {METRIC UNITS)
TIMF X1 Y71 71
SEr M M M
§2 SEP 549,2N4 6286473,176 6N480,860 1887219,130
£52,380 6280416, T790 606TN. A58 1907589,406
=y A268765.545 £1292,039 197R033,534
6257087.199 61339,687 198335N0,964
7 6255402, 1917 651384387 1988AK%K,593
~——€A% 322 6253713.5473 614112,040 1993940 ,420
APEX ~ 5k6.122 6262018,255 61479, 645 1999297 ,443
S LRE9, 000 6245872.482 61646,923 201838R,558
584,000 6201151,917 6279%,259 2150433,6R4
AN9 . NND 6152933, 722 63907.126 272R1245.802
- TR 29,000 6101243,101 64999.881 ~  241081Nn.454
- £49.000 6045106, 408 65040 .BAR4 25384291,13%1
R6A,.000 5987550,300 &TN62.500 2665740471
: 599,nno 5925602, 646 68049, 096 279N977.728
5860292.100 690027, 046 2914631,245
§791648,214 699728,7237  3In36627.1T71
5719701.464 TNR04.508 ~  3156891.684
5644483,281 71657, 781 3275350,960
5666026,084 1264464,926 " 3391931.141
S484363,319 T73240.331 1506558.3N6
5390529,515 730738.383 T 3K19158,417
5311560, 411 T46TR, 4T3 31729657.189
5220493.521 75339,976 2837979.471
5126371.837 75962.176 3944N45.224
£029281.0N38 76542,447 4047730.700
4929692,1323 77073.726 4148528.841
149,000 4830377, 643 77492, 646 4243771,.298
© 049,000 4742064.630 77567.332 " 43123838.882
989,000 4683302, 8NS5 76904 ,838 4373673,610
1199.17N00 4653601.321 15546 .354 4395336.145
1026,700 4637156,225 73862,498 4406836,356
1 1049,0N00 462%R79, 395 72047,699 4412T70R,.828
1769,000 4616584.294 70181.371 4416917.081
1n89,n0oNn 460R40%,217 68296,.438 C 4420796.118
119,190 4600823, 495 66405.870 4424804 .666
:1190 ann 4593551,667 £4512,6908 4428992 ,449
4586481, 793 A2617.185 4433343,756
4579560.385 6NTLR.B886 4437825.571
11 ) 4572755.4803 SAATT,I60  4442411.371
1209.,900 4566044 ,898 56Q12,252 4L44TDR0,041
*S§*p5ﬁ 1215.328 . 45/30937,7131 56308, 4566 4448571.444
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N5-158651(1)-7

TARLE K- X-R INERTIAL PASITION CﬁMPﬂNFNTS FOR EXPENDED

TIMF
SFC

S2 SEP 549,374

S-11 STAGE DFESCFENT (ENGLISH UNITS)

X1
FT

20624911,962

Y1
FT

198457.513

5-284

1
FT

6191663,.80°?

552,350 20605041, 961 199050.714 6258495,4R1
862,922 20534n007,728 201092.32n0 6489611,323
542,722 2052R5N1, 276 201245,692 6507056.958
Sh4, 522 20522976.318 201398,908 5524496 ,H87
565,322 2N517432.953 201551.968 6£541920,502

APEX 566,127 20511870.884 201704 .872 6559358,399
569,000 2N491707.585 2027253.684 6622009 ,695
29,090 20344986,557 206011.347 7055228 .526
ANQ,NNO 20186790,4N0 209669.048 7484467 A4
629,010 120017202,040 213224,675 79094R3,104%
A£49,0N00 19836307.082 216676.129 833003N,.765
£69,N0N 19644193.867 220021.325% 874586T7.674
480,000 19440953, 534 2232%58,.190 9156751.063
779,000 19226680,NA89 226384 ,.665 9562438 ,454
729,000 19001470,4R8 229398,699 9962687,555
749,000 18765424,.721 232298.254 10357256.166
769,000 1851R645,907 235081, 301 10745902.0R2
799,000 18261240,407 237745.819 111728382,991
8n9.,.nnn 17993317,949 240289,798 115N4456,367
820,000 17714991.819 242711,231 "11873R79,302
R49, 000 17426379.274 245008.113 1223640A,082
R69,000 17127603.391 247178,1398 12591796.146
fRQ,N0ON 16818805,213% 249219, 738 12939780 ,899
ana,nNno 14500265, 849 251124.796 132799554, 344
929,000 16173531,218 252866.556 13610658,905
249,000 15847695.656 254240, 965 "13923134,157
969,000 155657954, 8401 254485,997 141854823,083
999,000 15365166,659 ° 252312.459 14349322.846

1009,000 15267720,845 247855,491 144723674,994
1029,.0100 15213767.121 242331.030 14458124 .5N6
1049,000 151 T76769,.645 236376.963 14477391.147
1069,000 15146273,907 230253 .R42 14491197.749
1139,019 15119433,103 224069,677 14503924 ,251
1119,0900 15094565,907 217867.026 14517075.653
1120,000 15070707.5456 211655,833 14530815,100
1149.000 15047512.420 205436,959 14545091.040
1169,00N 15024804,390 199208,942 14559795,158
1139,n00 15002479, 646 192970, 340 14574840.434
17219,000 14980462,240 1R6719,987 14590157.600
SPLASH 1215.1328 1497354R.963 1R4739,717 14595050 ,646



N5-15551(1)-7

TARLF &-1.XI-A INFRTTIAL VELNCITY COMPNNENTS FNR EXPENDED

S-T1T STAGE NESCENT (MFTRIC UNITS)

SPLASH 1215,328

. 5-285

TIME X1ooT YIpot Z1nov

SFr " M/SEC - M/SEC M/SEC
S2 SEFP 549,304 -1976.46? 59,470  BINT.263 T
T 852,350 -2001.154 T 59,248  66T7.427

562.022 -2094,605 T 58,460  6648,467

563,722 -2101.663 52,410 ~ 6646,228

564,522 ~-2108. 718 58,351 ~ 6643,988

565,322 -2115.772 59,291 6641,742

APEX  S6A.122 -2122,8213 58,232 - -

FEE 560,000 -2148,177 58,018 T i
589, NNO -2323,676 56,510 T o
609,000 -2497,93? 54,971 o

- 629,000 -2670.904 " 513,399 o
649,000 -2847,550 51.796 6373.867 77 o
£59,000 -301?,829 50.161  6300,225 )
AR ,NN0O 31R1. 697 48,494 6272.88% T -
700,900 -1349,111 46,796 6141.851 ST i
729,000 -3515,024 45.067  6057.126 T E
749,000 ~3679.389 43,307  5968.710 o T
769,000 -3842.159 41,516 " 5876.602 - -
789,000 -4003,28? 39,694  5780.80N0
__fana ., nnn -4162.707 37.847 56R1.307
829,000 ~4320.376 35,959 ~ 5578,0093 .
849,000 -4476,22%3 34,045 5471.160
869,000 -4630,121 32.099 5360,416
289,000 -47R1,494 30,111 5245.293
919 ,NNo -4924, 841 27.959  5120,162
929,000 -5015,033 24,677  4941,936
949,000 -4831,1302 15.383 ~ 4505,491
969.N000 -3811.220 ~-11.911 3346,242
“aga,nnn -2079.321 -53,691 1678.284
: 100a,1n0 -1048,779 -78.510 733,313
-~ 7 108729,000 =K55,404 -88,416 373,091 ‘*;;
1049,000 -502.001 -92.419 236,681 -
1069,000 ~431.868 -93,955 195,406
1089,000 -39N,489 -94,437 195.971
1119,n00 -369,915 -94,601 204,957
1129,09n -357.966 =94.714 213,750
1140,000 ~349,457 -94,841 221,083
1169.1700 -342.936 ~94,992 226,882
1189.000 -337.711 -95,163 231,525
1209,900 -333,547 ' -95,350 235.186
-332,43% -95,412 236.152



TARL F S5-{ XI-R

TIME
SFC

S2 SEP S49,304

APEX

587,350
5A72,9722
541,722
564,522
565,322
544,122
562,000
589,700
£09.,0N0 .
429,710
649,000 1
6A9,000
482,110
702,000
729,009
749,000 .
TA3.N0N
789,000
ana,nnn
229,000
849,000
349,000
339,009
909,000
929,Nn00
a49,n00
969,000
929,000
10n9,0n0
1029,000
1749,000
17"A9 NN
1n89,000
11139,000
1129,000
1149,000
119,000
1139,110
12199,.0N0n0

SPLASH 1715.328

N5-15551(1Y-7

TNFRTIAL VELOCITY COMPONENTS FNR EXPENDED
S-1T STAGE DESCENT (FNGLISH UNITS)

XTDNY
FY/SFC

-64R4,454
-65565.465
-6872.065
-68a5,219
-6918,267
-6941.508
-6964.643
-7047,8264
-7623.410
-8195.1315
~8762.808
-9325,962
-98R4,610
-1N428, 540
-10987. 897
-11532.230
-12071.487
-12605,508
-13134.128
-13657.174
-14174. 463
-146R5,771

-15190.687

-15687.317
-16157.615
-16456. 901
-1585n,727
-12510. 563
-6821.920
-3440,875
-2150.276
-1646.996
-1416. 891
~-1281.133
-1213.631
-1174,429
-1146,.512
-1125.11R
-1107.977
-1094, 313
-1090.664

vInnT
FT/SFC

195.112
194,382
101,824
19]1.634
191.429
191.744
191,050
190.347
185,402
180,351
175,194
169,934
164,569
159,101
153.530
147,857
142,082
136.706
130.7229
124,152
117.975
111.697
105.313
94,788
91.72?8
BOH.962
S0.468
-39,077
"17‘).1‘;!
-257.580
-290.,078

—313,213

~30R.251
-310.271
-310,742
-311.159
-311.655
-312.215
-1312.828
-313.032

5-286

21n0r
FT/SEC

22005,456
21907.56%
21R12.541
2105,211
21797.8A/2
21790,493
21783.104
?21756.360
21563,497?2
21358,39%8
21141.101
20911.639
20670,029
204156,289
20150.431
19872.461 .
1958?2.382
19280,190

189565,879

18639,434
18300,829
17949.999
1758B6.667
17208,967
16798.432
16213.702
14781.7973
1097R, 484
5506.18?
2405.884
1224.053
- TTA.S511
641.094
642 .9349
6T2.430
701.281
725.338
744,362
759.596
TT1.608
TT4.777




3

TABLE 5-LXII.

D5-15551(1)-7

FORMAT DEFINITION

APOLLO REFERENCE MISSION PROGRAM

The following format key identifies the printed parameters in
Table 5-LXIITI. All units are in kilometers, km/sec, and degrees.

T

X DX
Y DY
Z DZ

R
DEC
RA
\Y
PTH
AZ

ALT
; LAT
LON
VE
PTE
AZE

XM
YM
ZM

RM
DEM
RAM
LOM
VM
GHA

DXM
DYM
DZM

time from First Motion, in both total hours and

total seconds

GEOCENTRIC REFERENCE is prinﬁed along with the following values:

inertial geocentric cartesian coordinates.

radius vector magnitude
declination

right ascension

velocity vector magnitude
flight-path angle

azimuth

altitude
latitude
longitude
velocity
flight-path angle

azimuth .

PLANETARY COORDS is printed along with

L inertial
geocentric
polar coordinates

rotational
geodetic polar
} coordinates

/

the following values:

geocentric inertial position and velocity

of the moon.

radius vector magnitude
declination

right ascension

longitude

velocity vector magnitude
Greenwich hour angle

5-287

moon
relative to
the earth




.D5-15551(1) -7

TABLE 5-LXII. APOLLO REFERENCE MISSION PROGRAM

XS
YS
YA

.RAS
LOS
DES

KEPLERTAN OSCULATING ELEMENTS is printed along with the following

FORMAT DEFINITION (Continued)

sun cartesian position coordinates relative
to the earth

longitude
declination

right ascension
geocentric solar position

values relative to the earth-moon plane:

SMA
ECC
INC

RAN
APF
RP

VH
RNMP
APMP
INMP
APO
TFP

TA
EA

SLR
PER
MTA

semimajor axis

eccentricity

inclination of vehicle plane to earth equatorial
plane

right ascension of ascending node

argument of perifocus vector

radius at periapsis

excess hyperbolic velocity (hyperbola only)
right ascension of ascending node

argument of pericenter vector

inclination of vehicle

apogee distance

time from periapsis

true anomaly

eccentric anomaly

mean anomaly

semilatus rectum

period

maximum true anomaly (360° in ellipse, calculated
value in hyperbola)

2-BODY AND XI TERMS is printed along with the following values:

XTB
YTB
ZTB

DXTB
DYTB two-body cartesian coordinates
DZTB

5-288
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D5-15551 (1) -7

TABLE 5-LXII. APOLLO REFERENCE MISSION PROGRAM

XI
YI
ZT

DXI
DYTI
DZT
DDXI
DDYI
DDZT
RTB
RDTB

ACC

PERTURBATION

values:

SPX
SPY
SP2

ENX
ENY

- DGX
DGY
DGZ

ATX
ATY
ATZ

OBX
OBY
OB2Z

 ENZ

|

|
|
|
|

"~ FORMAT DEFINITION (Continued)

£ - total perturbation to position

- total perturbation to velocity

e

£ - total perturbation to acceleration

two-bodimiéﬁius vector magnitude

vectbr.ﬁgénitude of E-—'termi

ACCELERATIONS is printed along:witﬁrtﬁe following

noncentral body accelerations
Encke accelerations
atmospheric drag accelerations

accelerations due to thrust

central-body nonspherical potential
accelerations

5-289



D5-15551(1) -7

TABLE 5-LXII. APOLLO REFERENCE MISSION PROGRAM -:)
FORMAT DEFINITION (Continued)

SELENOCENTRIC REFERENCE is printed along with the following
values:

X DX

Y DY inertial selenocentric cartesian coordinates

Z DZ

R radius vector magnitude

DEC declination

RA right ascension inertial

v velocity vector magnitude selenocentric
PTH flight-path angle polar coordinates
AZ azimuth

SELENOGRAPHIC REFERENCE is printed along with the following
values:

X DX

Y DY selenographic cartesian coordinates

Z DZ

ALT altitude :}
LAT latitude =
LON longitude rotational

VR velocity selenographic

PTR flight-path angle polar coordinates

AZR azimuth '

LTS latitude . .

LNS longitude ‘ selenographic subsolar point

LTE latitude selenographic subearth point

LNE longitude grap P

DSMP declination sun direction in earth-moon

RSMP right ascension plane '

LIN inclination of flight plane

LAN longitude of ascending node

LAP argument of periapsis

»

5-290



,;I C. 3259548611111110 01

TABLE S5-LXIII

GFDCENTRIC REFERENCE (PACSS NO.

SIETEX-6,72188050 03

- 7= DX-8.7422793D 00

D5-155511 1) -7

S-1VB SPENT-STAGE SLINGSHOT

4)
Y 6.5152152D0 03
DY-8.15723330-01

= ‘R 1.01293380 04 DEC 2.2457203D 01

V 8.7862179D0 00 PTH 3.5908896D Ol

ALT 3.75429970 03 LAT 2.25427490 01

“VE 8,2799193D 00 PTE 3.8455984D 01

€3-1.5050902D 00 RTM 3.8290198D 05
PLANETARY COORDS [PACSS NO. 4)

XM-3,8039122D 05
rfDXM 2.37543310-01
-~ RM 3.8790990D 0S5
LOM 3,4901379D 02

XS-1.4847106D 08

RAS 1.7136403D 02

KEPLERIAN NDSCULATING ELEMENTS (PACSS NOD.

SMA 2.6483674D 05
~-RAN 1,6664423D 00
- VH-8.52371790-02
INﬂP 2,l0177900 00

TA 7.2885460D 01
SLR 1.3035939D 04

2 BODY AND X1 TERMS {PACSS NO.

XTB-6.7218805D 03

DXI 0.0

YM-6.3924848D 04

DYM-8.6979114D-01_

DEM-6.0838696D 00
VM 1.0175331D 00
YS 2.2549478D0 07

L0S-2.9161614D 01

4)

7507818D-01
01
01
05
00
02

ECC 9.
APF_T7.2184031D
RNMP 4.0356864D
APO 5.2307328D

EA 9.4832690D
PER 3.7676829D

43

178 3
DXTB-8.7422793D 00 DYTB-8.15723330D-01 DZTB-3

TRAJECTORY

0.117343750000000D0 05

"1.3589446D
1. 10396940 02

AL
LON
AZE

RDOT

1 12563490 02
5 15310030 0o

IM-4.1112294D 04

DZM-4.7160371D-01

RAM-1,.7046056D 02
GHA 2,0052565D 02

1S 9.7781768D 06

DES 3. 72540990 00

INC 2.9977632D 01
RP 6.6002143D 03
APMP 7.0685322D 00
TFP 2.96807390 00

MA 2:78502440 01

‘MTA 3.60000000 02

YTB 6.5152152D 03 .8693386D 03
3,23

YI 0.0 “I1 0.0

NYT 0.0 DZ1 0.0

DDX1 4.3312855D-07 DDYI-4.4457074D-07 DDZ1-2.1708862D-06

RTB 1.0129338D 04

PERTURBATION ACCELFRATIDNS {PACSS NO.

“-§PX=1.3271211D-09
ENX 0.0
NGX 0.0
ATX 0.0
0BX 4.3445567D-07

RDTB 8.7862179D 00

4)
SPY-8.9859276D-10
ENY 0.0
DGY 0.0
ATY 0.0

08Y-4.4367215D-07

ACC 2. 25787300 06

SPI-5.66226290-10

ENZ 0.0
ATZ 0.0
0B1-2.1703200D-06

9
685660-01




TABLE S5-LXIII

T 0.4259548611111110 01}

GENCENTRIC REFERENCE (PACSS NO.

X-2.8183431D
DX-4.3954970D
R 2.8206785D
V 5.1719783D
ALY 2.18286210
VE 4,6768931D
€3-1.5135699D

04
00
04
00
04
0o
00

PLANETARY COORDS (PACSS NO.

XM-3,.7951921D 05
DXM 2.,4690688D-01
RM 3.8776732D 05
LOM 3.3445285D 02
XS-1.4848677D 08
RAS 1.7140143D 02

KEPLERIAN DSCULATING
SMA 2.6335302D 05

RAN 1.6586815D 00
VH-1.4431076D-01

INMP 2,1023298D 00

TA 1.2347802D 02

SLR 1.,3037469D 04

2-BODY AND XI TERMS (PACSS NO.

XTB-2.8183439D 04
DXTB-4.3955219D 00
X1 7.5294401D-03
DXI 2.4905063D-05
DOXI 3.5123423D-08
RTB 2.8206793D 04

PERTURBATION ACCELERATIONS (PACSS NO.

SPX-7,0949003D0-09
ENX 2.66469100-10
DGX 0.0
ATX 0.0
0BX 4.1951855D-08

ELEMENTS (PACSS NO.

D5-15551(1)~-7

(CDNTINUED!

4)
Y-1.1329429D 03
DY-2.3922238D 00
DEC-3.71147720-01
PTH 6.0386439D 01
LAT-3,71710300-01
PTE 7.4031073D 01
RTM 3.5999893D 05

43

YM-6.7053127D0 04
DYM-8.6812821D-01
DEM-6,3381751D 00
VM 1,0178508D 00
YS 2.24527170 07
LOS-4.4165282D 01

4)

9.7493299n0-01
7.2189556D O1
3.96332090 01
5.2010457D 05
2.3673088D0 01
3.7360651D 02

ECC
APF
RNMP
APO
EA
PER

4)
YT8-1. 13294290 03
DYT8-2,3922237D 00
Y1-8.7831761D-05
DYI-9.4450316D-08
DDYI 8.1968144D-10
RDTB 5.1719992D0 00

4)
SPY-T7.63051220-10
ENY 1.7647754D-11
DGY 0.0

ATY 0.0

OBY 1.5650849D-09

5-292

S-1v8 SPENT -STAGE SLINGSHOT TRAJECTORY

0.153343750000000D 05

I-1.82715220 02
DZ-1.3062281D0 00
RA-1.7769801D 02
AZ 1.1998105D 02

LON 3.2673527D 02
AZE 1,7299525D0 02
RDOT 4,4964042D 00

IM-4,2808172D 04
DIM-4,7054300D0-01
RAM-1.6998043D 02
GHA 2.1556671D Q2

1S 9.7362139D 06
DES 3,7094415D 00

2.99831370 01
6.6014739D 03
7.2574813D 00
2.9680165D0 00
1.2444950D0 00
'3,6000000D0 02

INC
RP
APMP
TFP
MA
MTA

1TB-1.82714790 02
D17B-1.3062270D 00
11-4,2741029D-04
DZI-1.0721947D0-06
DDZI 1.39097990-10
ACC 3.5133262D0-08

SPI-6.6366478D-10
ENZ 1,0185995D-11
0G? 0.0
ATZ 0.0
0BZ 7.9257677D-10



TABLE S5-LXITII

Y 0. 5525601380000000 01

GFOCENTRIC REFERENCE (PACSS NO.
04
00
po

X-4.4639831D
DX-3,0559896D
R 4. 65089980

V 3.9531066D
ALT 4.0131183D
“VE 4,2230603D
C3-1.5138552D

00
04
00
00

PLANETAPY COORDS (PACSS NO.

XM-3.7836687D 05
" DXM 2.5874533D-01

RM 3,8758696D 05

LOM 3.1501909D 02
XS=1.4850656D 08

RAS 1.7144878D 02

KEPLERIAN OSCULATING ELEMENYS {PACSS NOD.

SMA 2.6330339D 05
RAN 1.6586287D 00

- 'VH-1.87051240-01
INMP 2.1021983D 00
TA 1.37577380 02
—-SLR 1.3037332D 04

N5-15551(1)=7
(CONTINUED)

4)
Y-1.16158420 04

S—1VB SPENT=STAGE SLINGSHOT TRAJECTORY

0.198921649680000D 05 :

" 71-5.9535311D 03

 DY-2.19398000 00
DEC-7.35450650

PTH 6.6915197D
LAT-7.3611898D

“PTE 5.94449730

RTM 3,.4120594D

01

4)
YM-7.1004863D 04
DYM-8.65908150-01

GGJ;

00
oL 76740 02
05 RDOT 3.6365637D 00

" DI-1.2
KR

41%38D 02

A7 1.1914865D 02

LON 3.19976120 02
‘AZE-1.1057674D 02

IM-4.4949632D 04
DIM-4.6913763D-01

2-B0DY AND XI TERMS (PACSS NO. 4)

XTB-4.4640089D 04
DXTB-3.0560476D 00
X1 2.5803926D-01
DXI 5.7944077D-05
DDXI-5.5362180D-09
RTB 4.6509252D 04

PERTURBAT!DN
SPX-1.2427609D-08

_Z. 77 U ENX 1.8828590D-09

DGX 0.0
ATX 0.0
NBX 5.00853220-09

ACCELERATIONS

DEM-6.6597507TD 00 RAM-1.6937141D 02
VM 1.01825150 00 GHA 2.34609500 02
YS 2.2330196D 07 1S 9.6830796D 06

LOS-6.3160718D 01 DES 3.6892218D 00

4y

ECC 9.7492847D-01 INC 2.9982974D0 01

APF 7.2189369D 01 RP 6.6014186D 03

RNMP 3.B951043D Ol APMP 7.253935TD 00

‘APO 5.2000537D 05 TFP 2.9680133D 00
EA 3.2377603D 01  MA 2.4651391D 00

PER 3.7350091D 02 'HTA 3 60000000 02

YTB-1.1615861D 04 2TB-5.9535497D 03

DYTB-2.1939884D 00 DZTB-1.21427120 00

YI 1.8450784D-02
DYI 8.4454083D-06

~ 11 °1.85602450-02

DZI 9.6528788D-06

DOYI 1.7904%5040-09 DOZI 1.9435971D-09

RDYTB 3.95315900 00

(PACSS NO. 4}
SPY-1.7075252D-10

ENY 6.82873770-10

DGY 0.0
ATY 0.0
0BY 1.27832910-09

5-293

ACC 6.1345735D-09

SPI-4.8051004D~10
ENZ 3.1392802D-10
DGZ 0.0
ATZ 0.0
OBZ 2.1101791D-09

426150 00

p PR



TABLE 5-LXITI

T 0.5525601380000000 01

D5-15551(1)-7

{CONTINUED)

DELTA V APPLIED
GFENCENTRIC REFERENCE {(PACSS NO. 4)

X-=4.4639831D 04
DX-3.0476883D 00
R 4.6508998D 04
V 3.9251795D 00
ALT 4,0131183D 04
VE 4.2180925D 00
£3-1.7338728D0 00

Y-1.1615842D 04
DY-2.1644660D 00
DEC-7.3545065D 00
PTH 6.7222058D 01
LAT-7.36118498D 00
PTE 5.9093463D 01
RTM 3,4120594D 05

PLANETARY COORDS ({PACSS NO. 4)

XM-3,7836687D 05
DXM 2.5874533D-01
RM 3.,8758696D 05
LOM 3,16019090 02
X5-1.4850656D 08
RAS 1.7144878D 02

YM-7.1004863D 04
DYM-8.6590815D-01
DEM-6.6597507D 00

VM 1.01825150 00

YS 2.2330196D 07
L0S-6.3160718D 01

KEPLERTAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA 2.2989184D 05
RAN 1.6586287D 00
VH-2.1497833D0-01
INMP 2,1021983D 00
TA 1.38703400D0 02
SLR 1.2532412D 04

ECC 9.72360850-01
APF 7.1462188D 01
RNMP 3,89510430 01
APO 4.5342966D 05

EA 3.4878546D 01
PER 3.0471393D 02

2-B0ODY AND XI TERMS [PACSS ND. 4)

XTB-4.4640089D 04
DXTB-3.0560476D 00
XI 2.5803926D-01
DXI 5.7944077D-05

YTB-1.1615861D 04
DYT8-2.1939884D 00
YI 1.8450784D-02
DYI B8.4454083D-06

S-1vR SPENT-STAGE SLINGSHOT TRAJECTORY

0.1989216496800000 05

1-5.95353110 03
DZ-1.1973791D 00
RA-1.6541438D0 02
A7 1.1914865D 02

LON 3.1997612D 02
AZE-1.0996521D 02
RNDOT 3.6190637D 0O

IM-4,4949632D0 04
DIM-4,69137630-01
RAM-1.6937141D0 02
GHA 2.,3460950D 02

1S 9.6830796D 06
DES 3.6892218D0 00

INC 2.9982974D Ol
RP 6.3540157D 03
APMP 6.12791420 00
TFP 2.9692480D 00
MA 3.0201678D 0O
MTYA 3,6000000D0 02

ITB-5.9535497D 03
DZT8-1.2142712D 0O
21 1.8560245D-02
DZI 9.6528788D~06

DDXI-5.5362180D-09 DDYI 1.79045040-09 DDZI 1.9435971D-09

RTB 4.6509252D 04

RDTB 3,9531590D 0O

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX~-1.2427609D-08
ENX 1.88285900-09
DGX 0.0
ATX 0.0
08X 5.0085322D-09

SPY-1,7T075252D-10
ENY 6.8287377D-10
DGY 0.0
ATY 0.0
0BY 1.2783291D-09

5-294

ACC 6.1345735D0-09

SP7-4.8051004D-10
ENZ 3.1392802D-10
DGZ 0.0
ATZ 0.0
082 2.1101791D-09



TABLE S-LXIII

T

GFnCENrg;g,R

0.525954861111111D Ol

~X=-4.,16271
- DX-3.24017 )
R 4.2962528D 04
-V 4,1281924D 00
CALT 3.6584627D 04

VE 4,1986734D 00

€3-1.5138815D 00

EFERENCE (PACSS NO.

D5-15551(1)-7
" {CONTINUED)

%)
¥-9,4930730D 03
DY-2.2389329D 00
DEC-6.3874226D 00
PTH 6.6017463D 01
LAT-6.3937237D 00
PTE 6.3942494D 01
RTM 3,4470261D

PLANETARY CDORDS (PACS§ NO. 4)

KE?LERIAN DSCULATING

T XM-3,7861351
" DXM 2.5625915D

LDM 3.19892720D

RM 3,.8762485D

XS-1.4850242D
RAS 1.7143883D 0

Eé:SMA 2.6329881D 05

--RAN 1.6586432D 00

VH-1.7945823D-01
INMP 2.1022241D 00
TA 1.3559842D 02

SLR 1.3037385D 04

2-R0DY AND XI TERMS (PACSS NO. &)

-XTB-4,.,1627302D0 04
leg,gfézbéziao 00
XTI 2.0044724D-01
DXI 6.181766TD-05
DDXI-2.4054593D-09

RTB 4, 29627250 04

ELEMENTS (PACSS NO.

5 YM-7.0175276D 04
_ DYM-B.66385320-01
DEM-6.5922115D0 00

VM 1.0181675D 00
YS 2.23559450 07

L05-5.9168951D 01

4)
ECC 9-7492792D-01

APE 7.2189390D 01
RNMP 3,90945760 01
APD 5.19996170 05
EA 3.0868133D 01

PER 3.7349116D 02

YTB-9.4930842D 03

03

DYTB-2.2389396D 00

YI 1.11969920-02
DYI 6.6860299D-06
DDYI 1.8874425D0-09
RDTB 4,1282469D 00

PFRTURBATION ACCELERATIONS (PACSS NO. 4)

“$PX—1.1384492D-08
“ENX 1.8829417D-09
DGX 0.0
ATX 0.0
0BX 7.0960908D-09

SPY-3,03174190-10
ENY 6.0289520D-10
DGY 0.0
ATY 0.0
08Y 1.5877215D-09

S-1VB SPENT-STAGE SLINGSHOT TRAJECTORY

0.1893437500000000 05

1-4.7796148D 03
DZ-1.23711170 00
RA-1.6715338D 02
AZ 1.1935675D 02

LON 3.2223884D 02
AZE-1.1647349D 02
ROOT 3.7718030D0 00

IM-4,4500152D 04

DZM~4 .6943875D-01
“RAM-1.6949550D 02

GHA 2.3060778D 02
1S 9.6942461D 06

DES 3.6934711D 00

INC
RP 6.6014485D 03
APMP 7,.2545207D 00

TFP 2.9680103D 00

MA 2.2087639D 00
"MTA 3,60000000 02

1T8-4.7796250D 03
DZTB-1.23711930 00
Z1 1.0257613D-02
DIZI T.6287385D-06
DDZ1 2.29044000-09

ACC 3.8203127D-09

SPZ-5.26068770-10
ENZ 2.8032545D-10
DGZ 0.0
ATZ 0.0
0BZ 2.5361833D-09

2.9983004D 01



TABLE 5-LXIIY

T 0.6259548611111110 01

D5-15551{1)1-7

(CONTINUED)

GEOCENTRIC REFERENCE {(PACSS NO. 4)

X-5.2151300D 04
DX-2.66259040 00
R 5.5647438D 04
V 3.5485611D 00
ALT 4.9269837D 04
VE 4.4380084D 00
C3-1.7337358D 00

Y-1.71813270 04
DY-2.05107520 00
DEC-9.3468857D0 00
PTH 6.9027472D 01
LAT-9.3539357D 00
PTE 4.8299318D 0Ot
RTM 3,.3240573D 05

PLANETARY COORDS (PACSS NO. %)

XM-3,776T416D 05
DXM 2,6559924D-01
RM 3,8748249D 05
LOM 3.0533340D 02
XS-1,48517980 08
RAS 1.7147623D 02

YM-7.3291006D 04
DYM-8.6456245D-01
DEM-6.8459593D 00

VM 1,0184830D 00

YS 2.2259161D 07
LOS-7.4172620D0 01

KEPLERTIAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA 2.2991000D 05
RAN 1.6586021D 00
VH-2.3641204D-01
INMP 2.10215600 00
TA 1.4282695D0 02
SLR 1.2532184D 04

ECC 9.7236357D-01
APF T7.1462085D 01
RNMP 3.8554299D 01
APD 4.53466110 05
EA 3.8784946D 01
PER 3.,0475004D 02

2-B0ODY AND XI TERMS (PACSS NO. 4)

XTB-5.,21512660D 04
DXTB-2.6625628D 00
X1-3.32800360-02
DX1-2.7636039D-05
DDXI-1.3029703D-08
RTB 5.56474090 04

YT8-1.7181330D 04
DYTB-2.0510777D 00
YI 3,.,48790910-03
DYI 2.52725270-06
DDYI 8.4807121D-10
RDOTB 3.5485428D 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-1,5170238D-08
ENX-1.13887780-10
DGX 0.0
ATX 0.0
0BX 2.25442310-09

SPY 1.92257050-10
ENY-T7.09504730-11
DGY 0.0
ATY 0.0
0BY 7.2676463D~-10

5-296

S-1v8 SbENT—STAGE SLINGSHOT TRAJECTORY

0.2253437500000000 05

I-9.0377739D 03
D2-1.13841490 00
RA-1.61765450 02
AZ 1.18618410 02

LON 3,1258570D0 02
AZE-1.0188322D 02
RDOOTY 3.31347650 00

IM-4,6188079D0 04
DIM-4,.68290970-01
RAM-1,6901775D 02
GHA 2.45648850D 02

1S 9.6522734D 06
DES 3.6774989D 00

INC 2.99829300 Ol
RP 6.3538914D 03
APMP 6.1269243D 00
TFP 2.96926610 00
MA 3,8867975D 00
MTA 3.6000000D 02

17T8-9.,0377786D 03
DZT8-1.1384181D 00

Z1 4.7007304D-03
DZI1 3.2324756D-06
DDZ1 8.8714178D-10
ACC 1.3087375D-08

SPZ1-3.51868610-10
ENZ-4.3951128D-11
DGZ 0.0
ATZ 0.0
OBZ 1.2829615D-09




 TABLE 5-LXII1

T '0.7259548611111116"61 T

SENCENTRIC REFERENCE (PACSS NO. 4)

X-6.10556300 04

DS5-15551(13¥-7

“{CONTINUED)

¥=2.4324967D 04

- DX-2.3078381D 00

DY-1.92211790 00

R 6.6997950D 04

V 3.1883359D 00

~ALT 6.0620590D 04 LAT-1.12031170 Ol

"DEC-1.1196158D 01
PTH 7.06T8819D 01

VE 4.91997880 00
C3-1.7334809D 0C

PTE 3.7701837D 01
RTM 3.2180641D 05

PLANETARY COORDS [PACSS NO. 41

XM=3,7670121D 05
DXM 2,.,7492626D-01
RM 3,.8734026D 05
LOM 2.9077493D 02
XS—-1.4853347D0 08

RAS 1 71513630 02

YM—-7.6400030D 04
DYM-8,6265960D0-01
DEM-T7.,0993989D 00

VM 1.0187974D 00

YS 2.2162366D 07
LOS-8. 91762900 01

S-1v8 SPENT-STAGE SLINGSHOT TRAJECTORY

7-1.3008896D 04
DZ-1,0699683D 00
RA-1,58277340 02
AZ 1.17996180 02

LON 3.,0103275D 02
AlE-9.7302884D Ol
RDOT 3.0087647D 00

IM-4,7871795D 04
DIM=4,6T709966D-01
RAM-1.6853516D 02
GHA 2.6068991D 02

1S 9.61029600 06
DES 3.6615247D 00

TJERIAN OSCULATING ELEMENTg‘rPAcss NO. &)

“EMA 2.29943810 05 ECC ©.7236893D-01 [INC 2.9982948D 01
RAN 1.6586169D 00 APF 7.14617600 01  RP 6.3535929D 03
VH-2.6115199D-01 RNMP 3.,8012219D 01 APMP 6.1265976D 00

INMP 2.1021686D 00
TA 1.4672597D 02
SLR 1.25316290 04

APO 4.5353402D 05
EA 4.3216616D 01
_PER 3 0481726D 02

2= BODY AND XI TERMS [PACSS NO. 4)

"XTB-6,1055401D 04

ﬁXTB -2.3077539D 00C_

XI-2.2913553D-01

DXI-8.4233860D-05

DDXT-1.8162611D0-08
‘RTB 6.6997752D 04

YTB-2.4324984D 04

DYTBR-1.9221233D 00

Y1 1.7790020D0-02
DYT 5.3690601D0-06
DOYI 7.6262784D-10
RDTB 3.1882800D 00

PERTURBATIDN ACCELERATIONS (PACSS NO. 4)

"SPX-1.8720186D-08
ENX-4.1495252D-10

DGX 0.0

ATX 0.0

0BX 9.7252773D-10

SPY 6.9446163D-10
"ENY-3,0989767D-10
DGY 0.0
ATY 0.0
- 0OBY 3,7806388D-10

TFP 2.96931680 00
MA 5,0669161D 00

MTA .3.6000000D 02

7TB—1.3008917N 04
DZT78-1.0699737NH 00
71 2.07459570-02
DII 5.37322060D-06
DDZI 3.,67546950-10
ACC 1,.,8182330D-08

$P2-1.6597488D-10

ENZ-1.80619290-10
DGZ 0.0
ATZ 0.0
0BZ 7.1414112D-10




TABLF S-LXIII

T 0,825954861111111D0 01

DS-15551{1)-7

(CONTINUED)

GENCENTRIC REFERENCE (PACSS NO. 4)

X-6.R892822D 04
DX-2.,0590973D 00
R 7.7401468D 04
V 2.9268476D 00
ALT T7.1024304D 04
VE S5.4774754D 00
€C3-1.73319230 00

Y-3.1048599D0 04
DY-1.8165587D 00
DEC-1.25021810 01
PTH 7.1822167D0 01
LAT-1.2508864D 01
PTE 3.05096770 01
RTM 3.12331040D 05

PLANETARY COORDS (PACSS NO. 4)

XM-3,75694710 05
DXM 2.8423936D-01
RM 3,87198150 05
LOM 2,7621731D 02
XS$-1.4854889D 08
RAS 1.71551020 02

KEPLERIAN OSCULATING ELEMENTS (PACSS NO. 4) ..

SMA 2.2998209D 05
RAN 1.6587012D 00
VH-2.8245595D-01
INMP 2,1022563D 00
TA 1.4953255D 02
SLR 1.2530724D 04

YM-7.9502059D 04
DYM-8.6067677D~01
DEM-7,3525105D 00

VM 1.01911070 00

YS 2.2065561D 07
L0OS-1.0417996D 02

ECC 9.7237562D0-01
APF 7.1461167D O1
RNMP 3,74688110 01
APO 4,5361107D 05
EA 4.6976865D 01
PER 3.0489339D 02

2-B0ODY AND XI TERMS {PACSS NO. 4)

XTB-6.8892162D 04
DXTB-2.0589400D 00
X1-6.5945257D-01
DXI-1.5735263D-04
DOXI-2.2372935D-08
RTB 7.7400907D 04

YTB-3.1048641D 04
DYTB-1.8165669D 00
YI 4.2103273D-02
DYI B.1624126D-06
pDDYI 8.0178181D-10
RDTB 2.92674410 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-2.2152897D-08
ENX-7.20840690-10
DGX 0.0
ATX 0.0
nBx 5.00802720-10

SPY 1.1980345D-09
ENY-6,1653922D-10
DGY 0.0
ATY 0.0
OBY 2.2028658D-10

5-298

$S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

0.297343750000000D 05

I-1.6755620D 04
DZ-1.0132469D 00
RA-1.5573987D0 02
AZ 1.1747514D 02

LON 2.8852914D 02
AZE-9.5117534D Ol
RDOY 2.7807768D 00

IM-4,95511440 04
DIM-4,6586485D-01
RAM-1.6805171D 02
GHA 2.7573098D 02

1S 9.5683137D 06
DES 3.6455487D 00

INC. 2.9983040D 01

~ RP 6.3531124D 03

APMP 6.1269416D 00
TFP 2.9694047D 00

MA 6.246287TD 00
MTA 3,6000000D 02

1TB-1.6755662D 04
D27B-1.0132531D 00
Z1 4.1830943D-02
DLI 6.1900471D-06
DDZI 1.1430724D-10
ACC 2.2387589D-08

SPZ 2.4895338D-11
ENZ-3.4914T706D-10
DGLZ 0.0
ATZ 0.0
0BZ 4.3855896D-10



TABLE SfLXlL!

T o 0 9259548611111110 01

ND5-15551(14-7

lCONTINUED)

CLFNCENTRIC REFERENCE (PACSS NO, 4)

X-7.5954059D 04
DX-1.8717976D 00
R 8,7076560D 04

V 2,7243990D 00
069 LAT-1.34977820 01
VE 6.0514015D 00

€3-1.7328855D 00

. Y-3,7424756D 04
‘DY-1.72820270 00
_DEC-1.3491405D 01
PTH 7.2668769N0 01

PYE 2. 54533590 01

PLANETARY COORDS (PACSS NO. 4)

XM-3,7465470D0 05

DXM 2,9353763D-01

RM 3,8705617D0 05 _

LOM 2.6166057D 02
RAS 1.71588420 02

RAN 1.6588617D 00
VH-3,0136296D-01

TXTB-7,5952680D 04
1.8715526D 00
3630D 00
NX[-2,4491222D-04
DDX1-2.6234295D-08
RTB 8.7075405D 04

SMA 2.30022810 05

INMP  2,10241590 00

YM-8.2596806D 04

DYM-8.5861396D-01

_ VM 1.0194229D 00

RTM 3.0367430D0 05 RDOT 2,60070730 00

DY T DIM-4.
DEM-7.6052744D 00 R

S—-1VB SPENT-STAGE SLINGSHOT TRAJECTORY

0.3333437500000000 05

1-2.03149180 04
D1-9.6542178D-01
RA-1.5376920D0 02
A7 1,17032060 02

LON 2.75458750 02

AZE-3,38877340 01

¥S 2.1968744D BT 15

LOS—l 1918363D 02

ECC

EA 5.02757570 01

. PER 3.04974370 02

TERMS ([PACSS NO. 4)

YTB-3.7424833D 04

DYTB 1. 72821390 00 DZTB-9. 654281{9 o1

DYI 1.1204062D-05 D21 6.33612230-06

“APF T7.1460278D oT;
APO 4.5369321D 05 TF

MTA 3.¢

‘RP 6.35241680 €3

RNMP 3.6924316D 01 APMP b, 12?%3770 00

' 278-2,03149820 04

DOYI 8.9399849D-10 DDZI1-1.98023220-11

RDTB 2.7242401D 00

PFRTURBAT!ON ACCELERATIONS (PACSS NO. 4)

SPX-2.5531780D-08
ENX=9.92408710D-10
DGX 0.0

ATX QAO

0BX 2.8957175D-10

SPY 1.6996716D-09
ENY-9.4557276D-10
DGY 0,0 o
ATY 0.0

0BY 1.3989966D-10

5-299

ACC 2. 62495310 o8

SPZ 2.1693038D-10

ENZ-5.2704107D-10
DGZ 0.0

ATZ 0.0
0Bz 2. 90308360 10

|
|




TABLE S-LXIII

T 0.1025954861111110 02

D5-15551{1)-7

(CONTINUED)

GFNCENTRIC REFFRENCE (PACSS NO. 4)

X-8,2416634D 04
DX-1.7238552D 00
R 9.6165212D 04
V 2.5607422D 00
ALT 8,9788346D 04
VE 6.6192938D 00
C3-1.73256590 00

Y-4.3506995D 04
DY-1.6526721D0 00
DEC-1.4276641D 01
PTH 7.33239900 01
LAT-1.4282724D 01
PTE 2.1752338D 01
RTM 2.9564724D 05

PLANETARY COORDS (PACSS NO. &)

XM-3.7358126D 05
DXM 3,0282020D-01
RM 3.,8691433D 05
LOM 2.4710473D 02
XS-1.4857949D 08
RAS 1.7162581D 02

YM-8.5683983D 04
DYM-8,5647120D-01
DEM-7.8576705D 00

VM 1.01973390 00

YS 2.1871916D 07
L0S-1.341873CD 02

KEPLERTAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA 2.3006524D 05
RAN 1.65910440 00
VH-3.18488000-01
INMP 2.10264750 00
TA 1.5343414D 02
SLR 1.2527604D 04

ECC 9.72392720-01

APF T.1459071D 01
RNMP 3.6378860D 01
APD 4.5377901D0 05
EA 5.32351100 01
PER 3,0505876D 02

2-BODY AND XI TERMS (PACSS NO. 4)

X78-8,2414195D 04
DXTB-1.7235092D 00
XI-2.4391086D 00
NXI-3.46059570-04
DDXI-2,9942514D-08
RTB 9.,6163199D 04

YT8-4.3507119D 04
DYTB-1.6526868D 0C
YI 1.2323696D-01
DYI 1.4630720D-05
DDYI 1.0128908D-09
RDTB 2.56052090 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-2.8897567D-08
ENX-1.2267678D-09
DGX 0.0

ATX 0.0

NBX 1.81821280-10

SPY 2.1979393D-09
ENY-1.2799908D-09
DGY 0.0
ATY 0.0
OBY 9.4942222D-11

5-300

S -IVB SPENT-STAGE SLINGSHOT TRAJECTORY

0.3693437500000000 05

1-2.3714720D 04
DZ-9.24336850-01
RA-1.5217083D 02
AZ 1.1664874D 02

LON 2.6201605D 02
AZE-9,3070604D Ol
RDOT 2.4530444D 00

IM-5.2896115D 04
DIM-4.6326480D-01
RAM-1.6708216D 02
GHA- 3.0581312D Q2

1S 9.4843349D 06
DES 3.6135910D0 00

INC 2.,9983416D 01
RP 6.3514755D 03
APMP 6.1286231D 00
TFP 2.9697286D 00
MA 8.6027204D 00
MTA 3.6000000D 02

I7B-2.3714807D 04
NZ2T18-9,24342970-01
Z1 8,7018471D0-02
D21 6.1170411D0-06
DDZ1-9.49804160-11
ACC 2.9959792D-08

SP? 4.0810265D-10
ENZ-7.0659047D-10
DGZ 0.0
ATZ 0.0
087 2.0350741D-10

"



TABLE S-LXITI .

DS-15551(1)-7

T 7 0.[125954R611111

CFJ(FNTRIC REFERENCE (PACSS NO.

X-8,8398050D 04

. DX-1.6029254D 00 _

l 02

4)

0 4053437500000000

S- XVB SPENT-STAGE SLINGSHDT TRAJECTORY
: (CONT[NUED)

057”;

R 1.0476619D 05
V 2,4242835D 00

ALY 9.83R9441N 04

VE 7. 17260110 00
3-1.

PLANETARY COORDS

XM-3,7247442D 05

DxM 3.1208619D-01"
RM 3,.8677263D 05

LOM 2.3254980D 02

XS-1.4859468D 08
RAS 1.7166321D 02

KEPLERTAN OSCULATING ELEME
. . _SMA 2.3010908D 05

28130-01

INMP 2.1029533D 00

~TA 1.5488159D 02
SLR 1.25252720 04

2-R0ODY AND XI TERMS {PACSS
- - XTB-8.8394163D 04

,DXTR 1.6024650D0 00

X1-3.8868433D 00
DXI-4.6042446D-04

DNXI-3.3588167D-08
"RTB 1.0476302D 05

2 - PERTURBATION ACCELERATIONS

EE.  $PX-3,2279342D-08

ENX-1.4303614D-09
' DGX 0.0
ATX 0.0

ORX 1.2153669D-10

HYM-B,54248510-01
DEM-8.1096788D 00

"TGHA 3.2085418D

VM 1.02004390 00
'YS 2.17750770 07
L0S-1.4919097D 02

NTS (PACSS NO. 4)
__ECC 9.72403270-01

8
RNMP 3 533251[0 01

S o

“HiN-%.6189960D0-01

02
02
06
00

RAM-1,35659601D

1S 9.4423384D
NES 3.5976093N

VIEC:§J§P337GZD"

“APD 4.5386789D 05
EA 5.5932473D Ol
PER 3. 05145940 92

NO. 4)
Y18-4, 93359160 04

DYTB-1.5869714D 00 DZTB-
771 1.0831710D-01

YI 1.8275348D-01

DY! 1.8514133D-05

TFP 2’96998&20;

MA 9.77972420

A 3. ?0000000”

_17B-2.6
8.

.6976484D 04
88465500-01

DZII 5.6893217D0-06

DDYT 1.1463173D-09 DDZI-1. 3887748D-10

RDTB 2.4239933D 00

(PACSS NO. 4)
SPY 2.69212400-09
ENY-1.6136782D-09
n6Y 0.0
ATY 0.0

0BY 6.7871472D-11

5-301

T TTDGL 0.0

ACC 3.3608009D-08

Pz

«9716185D~-10
.8525425D0-10

ENZ-8

AT2 .0
0BZ 1.49214920-10

Y-4.9335734D 04 ~  I-2.69763760 04
NY-1.5869529D 00  DZ-8.88459810-01
DEC-1.4921253D0 01 RA-1.5083373D 02

PTH T7.3847108D 01 A7 1.1631203D 02

“LAT-1.49270650 01 LON 2.48312090 02 T

PTE 1.8944581D 01 AZE-9.2523651D 01 -

359D 0C RTM 2.88122980 05"~ RDOT : 5794D 00 ’

(PACSS NO. 4)

YM-8.87633030 04 ~ IM-5,4561423D 04




TARLFE S-LXITI

T 0.122595486111111D0 02

D5-15551(1)-7

(CONTINUED)

GFOCENTRIC REFERENCE {PACSS NO. 4)

X-9,3980996D 04
DX-1.50149630 00
R 1,12951700 05
vV 2.3078223D 00
ALT 1.06575060 05
VE 7.7083929D 00
€3-1.7318965D 00

Y-5.4942268D 04
DY-1.5289293D 00
DEC-1.5463958D 01
PTH T7.4274404D 01
LAT-1,.5469526D 01
PTE 1.6749526D 01
RTM 2.8101129D0 05

PLANETARY CNORDS (PACSS NO. 4)

XM-3,7133426D 05
DXM 3,2133471D-01
RM 3.8663107D 05
LOM 2.1799581D 02
XS-1.4860979D 08
RAS 1.,7170060D 02

YM-9,1834476D 04
DYM-8,5194592D0-01
DEM-8,3612790D 00

VM 1,0203528D0 00

YS 2.1678228D 07
LOS-1.6419465D 02

KEPLERTAN NSCULATING ELEMENTS {PACSS NO. 4)

SMA 2.3015417D 05
RAN 1.6598620D0 00
VH-3.4885612D-01
INMP 2.1033364D 00
TA 1.5611467D 02
SLR 1.25223490 04

ECC 9.7241528D-01
APF 7.1455635D 01
RNMP 3.52853110 01
APD 4.5395960D 05
EA 5.8420564D 01
PER 3,0523565D 02

2-RODY AND XI TERMS {PACSS NO. 4)

XTB-9.3975227D 04
DXTB-1,5009084D 00
XI-5.76987010 00
DX1-5.8788215D-04
PDXI-3.72231210-08
RTB 1.1294706D 05

YTB-5.4942525D 04
DYTB-1,5289522D 00
YI 2.57134560D0-01
DYT 2.2893449D-05
DDYI 1,.2875194D-09
RDTB 2.30745700 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

$SPX-3,5699659D-08
ENX-1.6088546D-09
DGX 0.0
ATX 0.0
0BX 8.53928580-11

SPY 3.18181060-09
ENY-1.94483070-09
DGY 0.0
ATY 0.0
0OBY 5.0539510D-11

5-302

S-1v8 SbENT—STAGE SLINGSHOT TRAJECTORY

0.4413437500000000 05

I-3.0116555D 04
NZ-8.5669593D-01
RA-1.,4968900D 02
AZ 1.1601243D 02

LON 2.3441575D 02
AZE-9.2128139D 0Ol
RDOT 2.,2214423D 00

IM-5,6221739D 04
DIM-4,5650491000-01
RAM-1.6610894D 02
GHA 3.3589525D 02

1S 9.4003372D0 06
DES 3.58162580 00

INC 2.9984048D 01
RP 6.348T73880 03
APMP 6.1308913D 00
TFP 2.9703164D 00
MA 1.0955875D0 01
MTA 3,6000000D0 02

1TB-3.0116683D 04
DITR-8.5670106D-01
Z1 1.2783393D0-01
D21 5.1373010D-06
DDZ1-1.6577413D-10
ACC 3,7245750D0-08

SPZ 7.83233700-10
ENZ-1.0624293D-09
DGZ 0.0
ATZ 0.0
0BZ 1.1342148D~-10

Yy



E

TABLE 5-LXIII

T  0.132595486100000D 02

D5-15551(1)-7

{CONTINUED)

GEOCENTRIC REFERENCE (PACSS NO. 4)

... X-9.9226322D 04
DX-1.4146996D 00

R 1,2077658D 05

V 2.2 ,

ALT 1.1440003D 05

VE 8.2261077D 0C

€3-1.73154820 00

%6

Y-6.0351414D 04

DY-1.4770762D 00

DEC-1.5929942D 01
PTH T. .4629512D 01

LAT-1,5935291D 01

PTE 1.4990145D 01

RTM 2,7424517D 05

CLANETARY COORDS (PACSS NO. 4)

XM-3,7016083D 05
DXM 3.3056486D-01
RM 3.8648966D 05
LOM 2.0344278D 02
-~~~ . X5-1,4862483D 08

RAS 1.7173800D 02

YM-9,4897216D 04
DYM-8.4956346D-01
DEM-B8.6124508D 00

VM 1.0206606D 00

YS 2.1581367D O7

LOS-1.7919832D 02

KFPLERTAN OSCULATING ELEMENTS {PACSS NO. 4)

SMA 2.3020047D 05
RAN 1.6603911D 00
VH-3,6256823D-01

_INMP 2, 10380070 00

SLR 1 25197830 04

ECC 9.7242887D-01
APF 7.1453376D 01
RNMP 3.4737288D 01
APO 4.5405405D 05

EA 6.0737012D 01

PER 3. 02

2-BODY AND XI TERMS TPACSS NO. 4)
XTB—979218187D 04

RTB 1.267701;0 05

YT8-6, 03517620 04
DYTB-I 471710400 00

Y1 3.4820552D-01

DY[ 2.7788340D-05
NDYT 1.43215D000-09
RDTB 2.2061621D 00

PFRTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-3.91772250-08

ENX-1,7673006D-09

DGX 0.0
ATX 0.0
08X 6.2501953D-11

SPY 3.666T061D-09
DGY 0.0

ATY 0.0
0BY 3.8837338D-11

5-303

ENY-2.2733935D-09

S—IVB SPENT-STAGE SLINGSHDT TRAJECTORY

~ 0.477343749960000D 05

1-3.3148556D 04
DZ-8.7824688D-01
RA-1.4869120D 02
A2 1.15742950 02
LON 2.20372480 02
AZE-9.1830593D 01
RNOT 2.1276829D 00

IM-5,7876906D 04
DIM-4.5903903D-01
RAM-1.6562090D 02
GHA 3.5093632D 02

7S 9.35833130 06
DES 3.5656405D 00

INC 2.9984458D Ol
RP 6.3468868D 03
APMP 6.13210270 00
TFP 2.9707363D 00
MA 1.2131136D Ol
MTA 3 60000000 02

278-3.3148701D 04

DZTB-8.28251390-01

“IT 1:%521170D-01
DIT %.5062200D-06
DDZT=T1-B384882D-10

ACC 4 09075140 08

SP? 9.6563600D0-10
EN2-1.2382627D-09
DGZ 0.0

ATZ 0.0

0B? 8.8777915D-11




TABLE 5-LXITI

T 0.740938295580976D 02

ol

N5-15551(11-7

(CONTINUFD)

S-TVB SPENT-STAGFE SLINGSHOT TRAJECTORY

0.266737786409151D 06

POINT OF CLOSEST APPROACH TO MOON

SELENDCENTRIC REFERENCE
X-1.9408542D 03
DX-1.6467165D 00

R 3.6215352D0 03

V 1.95105%54D 00

C3 1.0990484D 00

SELENOGRAPHIC REFERENCE
X 137769480 03
NX-1.7810127D 00

ALT 1.8834452D 03

VR 1.9414935D 00
LTS-3,.1167358D-02
LNE-4.80022480 00

LIN 7.34833510 00

{PACSS

{PACSS NO. 4)

Y 2.6894048D 03
DY-8.9660673D0-01
DEC 2.13680615D 01
PTH-1.7065620D~12
RDOT-5.8247653D-14

NO. 4)
Y 3.3323004D 03
DY 7.5365166D-01
LAT 5.33178390 00
PTR T7.4492052D-08
LNS 1.1830910D0 02
DSMP 2.1866121D0-01
LAN-6.61024550 01

GENCENTRIC REFERENCE {PACSS NO. 4)

X-2.4272186D 05
DX-8.2432784D-01
R 3,7717938D 05
V 1.87038450 00
ALT 3.7080422D 05
VE 2.5143457D 01

PLANETARY COORDS
. XM-2.4078100D 05

DXM 8.2238864D-01

RM 3.7828619D 05

LOM 4.0620843D 01
X5-1.4939749D 08

RAS 1.7401203D 02

¥Y-2.5165938D 05
DY-1.45778010 00
DEC-2.2031276D 01
PTH 7.6091648D 01
LAT-2.20335320 01
PTE 4.1408065D 00

(PACSS NO. 4)

YM-2.5434879D 05
DYM-5.61173420-01
DEM-2.2201203D 01

VM 1.03794300 00
- ¥YS 1.5670594D 07
LOS-1.1936781D 01

KEPLERTAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-4.4609302D 03
RAN-2.4407019D 00
VH 1.,0483551D 00
INMP 6.2434710D-01
TA-2.6484595D-12
SLR 1.0183156D 04

o T= 0.66B6170080098991D 04
= 0.55507221887571770 04
= 0.12214712053713220-01

S= -0.,5550439071356922D 00

T= 0.8317313633039064D 00

ECC 1.8118341D 00
APF 1.0855679D 02
RNMP-8,7287741D 01
APD-1.2543396D 04

EA-1.3994441D-12
PER 7.4266745D 00

7 1.45454600 03
DZ-5.3947979D-01
RA 1,25816730 02
A?Z 1.0757353D 02

7 3.3652368D0 02
DI-1.7146424D-01
LON 6.7538010D Ol
AZR 9.5088790D 01
LTE 5.8290147D 0O
RSMP 1.,2292038D 02
LAP 1.3340452D 02

1-1.4148476D 05
DZ-8.32885750-01
RA-1.3396431D 02
A7 1.1136853D0 02

LON 4,00868810 Ol
AZE-9.03741050 01

IM—-1.4293930D 05
DIM-2.9340595D-01
RAM~-1,3343035D 02
GHA 1.8594881D 02

IS 6.7950322D 06
DES 2.5899945D0 00

INC 2.9183982D 01
RP 3.6215352D 03
APMP 1.5922966D 02
TFP 7.4093830D0 Ol
MA-1.,1789575D0-12
MTA 1.2349931D 02

B.R= -0,8493988170411028D 03

0.3727559894123113D 04
-0.1829927286305679D0-01
0.8315300322258132D 00
0.5551782950518011D 00

E AINGS

0.8491932125901728D O
-0.9997579373738010D 0
-0.22001422178389600~0

0.0



TABLE 5-LXIII

{CONTINUED)
T 0.872813295580976D 02
GFOCENTRIC REFERENCE [PACSS NO. 4)
X-2,2947574D 05 Y-3,22350680 05
DX 4.2612248D0-01  DY-1.3707455D 00
R 4,3497194D 05 DEC-2.4537934D 01

V 1.6223275D 00
ALT
VE
€3

2.7735879D 01
7.9916998D-01

PLANETARY CODORDS
XM—1,9983468D 05

DXM 9.0033964D-01

RM 3,7663904D 05

LOM 2.1006136D 02
XS-1.,4952799D 08

RAS 1.7450484D 02

4,2859746D 05

D5-15551{(1)~-7

PTH 4.2929442D 01
LAT~2.45400600 01
PTE 2.2832215D 00
RTM 5,8353234D

(PACSS NO. 4)

YM-2.7875836D 05
DYM-4.6548013D-01
DEM-2.4404402D 0O1

VM 1.0415376D 00

YS 1.4385148D 07
LNS 1.5020196D 02

KFPLERIAN DOSCULATING ELEMENTS (PACSS NO. 4)
2 SMA-4.9877149D 05
RAN-9.0156147D-01

VH 8,93963080-01

ECC 1.5306177D 00
APF 1.5925370D 02

LON

S—IVB SPENT-STAGE SLINGSHOT TRAJECTORY

0,3142127864091510 Cé6

7-1.8064194D 05
NZ-7.55925300-C1
RA-1.2544639D 02
AZ 1.0595541D 02

-ON 025073D 02
ATE-9.0674999D Ol

04 RDOT. 1 10496270 oo

IM-1.5561761D0 05

DIM-2.398279CD-C1
RAM-1,.2563576D 02
GHA 2.4302882D Ol
1S 6,2375955D 06
DES 2.377175680 00

"INC 2.8997406D0 01

"RP 2.6465700D 05

RNMP-9.23142540 00 APMP- -2.39918070 02

AP0-1.2622000D 06
EA 3.75938790 01
PER 9.73776760 02

2-RNDY AND X1 TFRMS {PACSS NO. 4)

XTB-2,9623910D 04
DXTB-4.7067112D-01

XI-1.7150649D 01
DXI-3.54604270-03
DDX1-3.8178552D-07
“RTB 5,8322591D 04

YTB-4.3570027D O4

Yi- 2 22930580 01
DYI-4.65883820-03

UYFP 2.19123720 01

MA 2,41665500 01
MTA 1.30793220 02

218-2.50120230 04
21-1. 23066790 01
DZI1-2.5716749D-03

DDYI-5.1752331D-07 DDZ1-2.8560957D-07

ROTB 1.1385658D 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-3.8105626D-07
ENX-7.2957373D-10
NGX 0.0
ATX 0,0
08X 3.1911781D-13

SPY-5.1637833D-07
ENY-1.14537350-09
NDGY 0.0
ATY 0.0
0BY 3.9687069D-13

5-307

ACC 7. 03678470 07

SPZ-2.8494030D~07
ENZ-6.6963346D-10
DGZ 0.0
ATZ 0.0
OBZ 3.6000376D-13




TABLE S5-LXIII

T 0.980938295580976D 02

DS5-15551{1)-7

(CONTINUED)

GEOCENTRIC REFERENCE (PACSS NO. 4)

X-2.1177410D 05
DX 4.7810284D-01
R 4,7795071D 05
V 1.54624920 00
ALT 4.7157663D 05
VE 3.03109530 01
C3 7.2291886D-01

Y-3.7398820D 05
DY-1.2880756D 00
DEC-2.5943584D 01
PTH 4.5686374D 01
LAT-2.59455990 0l
PTE 2.0918391D 0O
RTM 1.0267431D 05

PLANETARY CODRDS (PACSS NO. 4)

XM-1.6371788D 05
DXM 9,5370430D0-01
RM 3,7533285D 05
LOM 5,4055622D 01
XS-1.4962515D 08
RAS 1.7490889D 02

YM-2.9523383D 05
DYM-3.80083600-01
DEM-2.5915461D 01
VM 1.0445030D 00
YS 1.3330296D 07
L0S-1.2025531D 01

KEPLERTAN DSCULATING ELEMENTS (PACSS NO. 4)

SMA-5.5138027D 05
RAN-9,2670243D-01
VH 8,.,5024636D-01
INMP 4,90702920-01
TA 7.4438140D 01
SLR 6.6868799D 05

ECC 1.48753250 00
APF 1.6014072D 02
RNMP-1,5741308D 01
APD-1.3715763D 06
EA 4.,00928900 01
PER 1.1318368D 03

2-R0ODY AND X! TERMS (PACSS NO. 4)

XTB-2.1177424D 05
DXTB 4.7785044D-01
X1 1.42602100-01
DXI 2.52401900-04
ODXI 2.2140873D-07
RTB 4.7795104D 05

YTB-3,73988460 05
DYTB-1.2885311D 00
YI 2.5718115D-01
DYI 4.5554651D-04
DOY! 4.0051928D-07
RDTB 1.5466698D 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX 2.2140764D-07
ENX 1.07384120-12
DGX 0.0
ATX 0.0
0BX 6.8263863D-15

SPY 4,0051739D-07
ENY 1.87685040~12
DGY 0.0
ATY 0.0
OBY 1,5376225D-14

5-308

S-1VB SPENT—STAGE SLINGSHOT TRAJECTORY

0.353137786409151D 06

1-2.09096710 05
DZ-7.09341740-01
RA-1.19521090 02
Al 1.0341279D0 02

LON 5.3544493D 01
AlE-9,0473884D Ol
RDOT 1.10638250 00

IM-1,64037160 0S5
DIM-1.9227843D0-01
RAM-1.1900996D 02
GHA 1.8693442D 02

7S 5.7801617D 06
DES 2.2035711D 00

INC 2.8990734D Ol
RP 2,6881579D 05
APMP-2.39138260 02
TFP 2.09583210 Ol
MA 2.4534264D 01
MTA 1.3224129D 02

178-2,0909686D 05
DZT8-7,.,0960140D-01
Z1 1.4659195D0-01
D21 2.59652690-04
DDZI 2.28270980-07
ACC 5.1141486D-07

SPZ 2.2826949D-07
ENZ 1.0391169D-12
DGZ 0.0
ATZ 0.0
DBZ «.48216480-13



TARLE 5-LXIII

T . 0.122093829558098D 03

D5-15551(1)~-7

(CONTINUED)

GFOCENTRIC REFERENCE {PACSS NO. 4)

s, X=1.6770835D 05

DX 5.3371824D-01
.. . R 5.7412016D 05
V 1.43422150 00

ALT 5.6774662D 05

VF 3.61822940 01

. €3 6.68420640-01

 Y-4,7965881D 05
DY-1.1665436D 00

DEC-2.7740721D0 01
Al 9.8765632D Ol

"PTH 5.11670700 01
LAT-2,7742478D 01 _
PTE 1.7694507D 00

S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY
 0.439537786409151D 06

f;W;_Z 672?6190 05

.4133623D-01
RA-1.0927172D 02

LON 6.2808259D 01

" AZE-9.02170750 Ol

RTM 2. 05503050 05 RDOT 1. 11722660 00

PLANETARY CDORDS {(PACSS NO. 4)

XM=-T7.7455922D 04
DXM 1.0338903D 00
RM 3,7260839D 05
LOM 6.8443660D 01
XS-1.4980908D 08
RAS 1.7580570D 02

YM-3,1927887D 05

DYM—1.73090450-01
‘DEM-2.8148295D OlL
VM 1.0511641D0 00
¥S 1.0986309D 07
L0S-1.2114327D 01

KEPLERTAN OSCULATING ELEMENTS (PACSS NO. 4)
- SMA-5.9633587D 05
RAN-9.43521660-01

. VH 8.1756996D-01
Cex INMP ,4-,8;112;59—_01

ECC 1.4565491D 00
APF 1.6065097D 02

IM-1.75779970 05
NZM-T7.7824459D-02
RAM-1.0363631D 02
GHA 1.8792003D 02

IS 4.7637153D 06
DES 1.8164358D €0

INC 2.89874980 01
RP 2,.7225653D 05

RNMP-2,.9933517D 01 APMP-2.3855422D 02

APO-1. 46492§30 06

2- BDDY AND XI TERMS {PACSS NO. 4)

- -XTB-1.6780248D_05
i , '5,3020536D-01
9.41373260 01
3,5128823D-03
[ 5.0832573D-08

5.7438507D 05

YTB-4,79874870 osf

!rrp 1.9 088870 01
LA

ITB-2.67358650 05

DYTB-1. 1749340D 00 DZTB -6.,46078810-01

YI 2.1605555D 02
DYI 8.3904238ND-03

I1 1.2225072D0 02
DI 4.7425799D0-03

DOY! 1.41656450-07 DDZ1 7.9776994D-08

RDTB 1.4418757D 00

PFRTURBATION ACCELERATIONS {PACSS NO. 4)

PX 5. 05420480 08
9053195D-10

.0
.6653921D-15

-6

SPY 1.4071365D0-07
ENY 9.42814450-10
DGY 0.0

ATY 0.0

 DRY-1.80850460-14

ACC 1.7033751D-07

255451D-08
1328270-10

LI TN N
Ncioxnﬂ
N J * ® 2 I

n- [oNel N ~D

466248D-13




TABLE S5-LXITI

GFNCENTRIC REFERENCE

0.146093829558098D 03

X-1.2043134D 05
DX 5.57385950-01
R 6.7055796D G5
V 1.3534067D 00
ALT 6.6418467D 05
VE 4.2199609D 01
C3 6.4283940D-01

XM 1.3256682D 04
NDXM 1,0558011D 00
RM 3,7020830D 05
LOM 8.3432109D 01
XS~1.49949230 08
RAS 1.7670255D 02

SMA-6,2006654D 05
RAN-9.4798372D-01
VH B8,0177266D-01

INMP 4,80769880D0-01

TA 9.0118626D 01
SLR 6.6855655D 05

XTB-1.20481480D 05

DXTB 5.55937510-01

XI 5.0137045D 01

- DXI 1.4484447D-03
DDOXI 1.4619131D-08

RTB 6.7079104D 05

SPX 1.4519436D-08
ENX 9.9697871D-11
DGX 0.0
ATX 0.0
ORX-3.4676339D-15

D5-15551({1)-7

(CONTINUED)

{(PACSS NO. 4)

Y-5.76569640D 05
DY-1.0809980D0 00
DEC-2.8550967D 01
PTH 5,53320210 01
LAT-2.8552500D 01
PTE 1.5115047D 0O
RTM 3.1906623D 05

PLANETARY COORDS (PACSS NO. %)

YM-3,2472807D 05
DYM 4.8275685D-02
DEM-2.8612294D 01

VM 1.05780040D 00

YS 8.6393328D 06
L0S-1.2203087D 01

KEPLERTAN NSCULATING ELEMENTS (PACSS NO. 4}

ECC 1.4415668D0 00
APF 1.6069187D 02

RNMP-4,4107349D 01

APD-1.51395250 06
EA 5.2161854D 01
PER 1.34978440D 03

2-BNDY AND XI TERMS (PACSS NO. &)

YT8-5.7676840D 05

DYTB-1.0873056D 00

Y1 1.98758120 02
DYI 6.3075158D~03

DDYI 9.3043361D-08
RDTB 1.35940210 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPY 9.2511562D-08
ENY 5.31815990-10
DGY 0.0
ATY 0.0
0BY-1.6642056D-14%

5-310

S-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

0.525937786409151D 06

1-3.20486680 05
DZ1-5.93695010D0-01
RA-1.,0179806D 02
A7 9.52339730 01

LON 6.,9296303D0 Ol
AZE-9.0095343D 01

RDOT 1.1131257D0 0O

IM-1,7728544D 05
DIM 4.3533440D-02
RAM-8.,7662258D 01
GHA 1.88905630 02

IS 3.7459984D 06
DES 1.4286844D 00

INC 2.8986981D 01
RP 2.T73819339D 05

APMP-2,3841392D 02

TFP 1.9135532D O1
MA 3.3860953D Ol
MTA 1.33921740 02

1TB-3,.2059796D 05

D2T8-5.9722201D-01

‘ZT 1.131275770 02
DZI 3.5270027D-03

DDZY 5.1827815D-08

ACC 1.0750306D-07

SPZ 5.1533141D-08
ENZ 2.9455922D-10
DGZ 0.0
ATZ 0.0
082 1.1477382D-13



D5-1555111)-7

TABLE S-LXII1
{CONTINUED)

T 0.170093829558098D0 03

,FOCFNTRIC REFERENCE (PACSS NO. 4)
© 7 X-7.1787381D 04 _  Y-6,6703448D 05
DX 5. 67035110-014~7DY 1.01577850 00
R 7.6622530D 05 ”DEC'2:B§871200 Ccl
V 1.2900066D0 00 PTH 5.B5472190 01
ALT 7.5985211D 05 LAT 384710 01
VE 4.8261886D 01 PTE 1.:

, 30657130 00
C3 6.2368372D-01 RTM 4.4519876D 05

PLANFTARY COORDS (PACSS NO. 4)
ST XM 1.0319865D OSWWmVﬁ:3 10908390 05
DXM 1.0157782D 00 DYM 2,70593020-01
RM 3.6827865D 05 DEM-2.7188059D0 01
LOM 9.8471119D0 01 VM 1.0639794D 00

, XS-1.5004560D 08 YS 6.29007620 06
“27 RAS 1.77599500 02 L0S-1.22917370 01

(EPLER!AN OSCULATING ELEHENTS {PACSS NO. 4)
© 7 "SMA-6.3911112D 05 ECC 1.4297527D 00
RAN-9,48013510-01 APF 1.6 524280 02
“VH 7,8973649D-01 RNMP- -5. 01
INMP 4. 80503130-017'KPO—IQBSZSBZOD 06
‘TA 9.5177991D 01

EA 5.T7045055D0 01
SLR 6.6735525D 05 PER 1.4124450D0 03

2-BODY AND XI TERMS (PACSS NO. 4)
= XTB-T.17878270 04 VYTB-6.6706574D 05
DXTB 5.67023730-01 DYTB-1.0179845D 00
XI 4.4565149D-01 YI 3,1265269D 01
DX! 1.1380306D-05 DYI 2.20602260-03
DDX1-1.70740950-09 DDYI 7.6674362D-08
RTB 7.6626091D 05 RDTB 1.2922664D 00

PFRTURBATIDN ACCELERATIONS (PACSS NO. 4)
SPX-1.,7158826D-09 SPY T.6619663D-08
ENX 8.4742599D-12 ENY 5.47102720-11
DGX 0.0 pDGY 0.0
ATX 0.0 ATY 0.0
0BX-1.15864300-15 0BY-1.1522812D-14

5-311

S- IVB SPENT STAGE SL[NGSHOT TRAJECTORY

0.612337786409151D0 06

1-3.70152380 05
DZ-5.5747861D-01
RA=9.6142626D 01
AZ 9.2514725D 01

LON 7.3966133D 01
AZE-9.0035040D 01
RDOT 1.1004666D 00

IM-1.6827114D 05
DIM 1.6439658D-01
RAM-7.1637640D 01
GHA 1.8989124D 02

IS 2.7273198D 06
DES 1.0404146D 00

INC 2.8986968D 01
RP 2.7465974D 05
APMP-2.3846410D 02
TFP 1.8358873D 01
MA 3.8673778D 0l
MTA 1. 34380629 02

ZT8-3.7016967D 05
DZTB-5.5869849D-01
71 1.7296221D 01
DZI 1.21988110-03
DDZ1 4.2346076D-08
ACC 8.7607438D-08

SPZ 4.2315601D-08
ENZ 3.0407423D~-11
DGZ 0.0
ATZ 0.0
OBl 6.7145886D-14




TABLE S-LXIII

T 0.1940938295580980 03

D5-1555111)~-7

{ CONTINUED)

GEOCFNTYRIC REFERENCE {PACSS NO. 4)

X-2.2650015D 04
DX 5.69549810N-01
R 8.,6061329D 05
v 1.2382200D 00
ALT 8.54240140 05
VE 5.4309040D0 01
€3 6.0686528D-01

Y-T.5247937D 05
DY-9.63955120-01
DEC-2.898B4T76D 01
PTH 6.11054220 01
LAT-2,89859820 01
PTE 1.1437693D 00
RTM 5,.8354681D 05

PLANETARY COORDS {PACSS NO. &)

XM 1.8701342D 05
DXM 9.,1447013D-01
RM 3,6700729D 05
LOM 1.1301805D0 02
X5-1.5009818D 08
RAS 1.7849666D 02

YM-2.7835892D 05
DYM 4.7939697D-01
DEM-2.3973387D 01

VM 1.0689867D 00

YS 3.9392138D 06
L0S—-1.23801880 01

KEPLERTAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-6.5682321D 05
RAN-9,45339920-01
VH 7.7901558D-01
INMP 4,81134100-01
TA 9.9211901D 01
SLR 6.6515675D 05

ECC 1.4186922D 00
APF 1.6020697D0 02
RNMP-T7.2736710D 01
APN-1.5886532D 06
EA 6.1273231D0 01
PER 1.4715659D 03

2-R0ODY AND XI TERMS [PACSS NO. 4)

XTB-2.2631154D 04
DXTB 5.7015487D-01
XI-1.8861056D 01
DXI-6.0505654D-04
DDXI-1.1940786D-08
RTB 8.6118102D 05

YT8-7.5297703D 05
DYTB-9.7244186D-01
YI 4,9765606D 02
DY! 8.4867441D-03
DDYI 6.9404222D-08
RDTB 1.2471087D 00

PERTURBATION ACCELERATIONS (PACSS NO. 4)

SPX-1.1980552D-08
ENX 3.9765291D-11
DGX 0.0
ATX 0.0
DRAX-1.4243411D-16

SPY 6.8784801D-08
ENY 6.1942848D-10
DGY 0.0
ATY 0.0
0BY-T7.5633959D~-15

5-312

S-1v8 SPENT—STAGE SLINGSHOT TRAJECTORY

0.698737786409151D0 06

2-4.1703358D ©5
D7I-5.28764990-01
RA-9.,17241120 01
A7 9,0377393D 01
LON 7.7399040D 0Ol
AZE-9.,0004134D 01
RDOT 1.0840743D 0O

IM-1.4911957D 05
DIM 2.7686714D-01
RAM-5,61051070 Ol
GHA 1.9087685D 02

1S 1.7079702D C6
DES 6.,5171733n-01

INC 2.8987019D 01
RP 2.75006780 05
APMP-2.3862511D 02
TFP 1.75156720 Ol
MA 4,3197615D C1
MTA 1.3481941D 02

ITBR-4.1730825D 05
DITB-5.3344210D0-01
Il 2.7466422D 02
DZ1 4.6771082D-03
DDZI 3.8083320D-08
ACC 8.0061649D-08

SPZ 3.7739270D0-08
ENZ 3.4400849D-10
06Z 0.0
ATZ 0.0
0Bl 4.2161964D-14

EN
v i,
&u}



TABLE 5-LXIII

T Cc. 2180938?95580970 03

,EOCENTRIC REFERENCE (PACSS ND. 4)

X 2. 65195010 04

S DX 5.6815244D-01

R 9.5351778D 05
TV 1419475790 00
- ALT 9.4714462D 05
VE 6.0308830D 01
€3 5.9137764D-01

D5-15551(11V-7

{CONTINUED)

Y-8.33876420 05

DEC-2.8958753D 01

LAT-2.8959841D 01
PTE 1.0131836D 00
RTM 7.3245713D 05

PLANFTARY COORDS (PACSS NO. 4)

XM 2.5960778D 05
DXM 7.5737837D-01
RM 3,6659685D 05
LOM 1.,2673808D 02
XS-1.5010696D 08
RAS 1.7939412D 02

KEPLERIAN DOSCULATING
SMA-6.,7402481D 05

VR 7'69010820—01

TA 1. 02543170 02
SLR [ 61@73770 05

2-BODY AND XI TERMS
" -XTB 2.6542977D 04

- DXTB 5.6906977D-01

= XI-2.3475571D Ol
T DXI-9.1732989D-04
= " DDXI-1.9198062D-08

RTB 9.5362420D 05

YM-2.,2887076D 05
DYM 6.6040478D0-01
DEM-1.9254952D Ol

VM 1.0719396D GO

¥YS 1.5873929D 06
L0S-1.24683400 01

ELEMENTS (PACSS NO. 4)

ECC 1.40787810 00
28D 02
RNMP-8.7186418D 01

APO-1.6229696D 06

EA 6.49818020 01
PER 1.52975120 03

(PACSS NO. 4}
YT8-8. 33969260 0%
BYTB-9.25023480-01

Y1 9.28370150 01

DY-9.21571850-01

PTH 6.3198435D 01

S—-IVB SPENT-STAGE SLINGSHOT TRAJECTORY

0.785137786409151D 06

 1-4.6167411D 05
DZ-5.05326120-01
550 01

LON 7.9959090D 01
AZE-8.99880270 01

RDOT 1.0664092D 00

APHP-2ﬂ3885744D 02
TFP 1.6598520D 01

DYI 3.45162%56D-03

DDYI 6.30467330-08
ROTB 1.1986549D 00

PERTURBATION ACCELERATIDNS {PACSS NO. 4}

SPX-1.92047710D-08
ENX 6.7082896D-12
DGX 0.0
ATX 0.0
OBX 2.3073711D-16

SPY 6.29610610-08
ENY 8.5677027D-11
DGY 0.0
ATY 0.0
0BY-4.9574989D-15

IM-1.20893470 05
DIM 3.73226580-01
RAM—-4,.1399468D 01
GHA 1.9186246D 02

IS 6.8822488D 0S
DES 2.6267869D-01

INC 278986978n 01

76
fi4i--07212720 01
21 5.0769869D 01
DZI 1.8865949D-03
D21 3.44054890-08
ACC 7.4345099D-08

" SPZ 3.4357737D-08

ENZ 4.7724109D-11
DGZ 0.0
AT2 0.0
0BZ 2.7992100D-14

) 01

MA 4.7418372D 01




TABRLF 5-LXIII

T 0.250000000000000D 03

DS-15551(1)-7

(CONTINUED)

GENCENTRIC REFFRENCE (PACSS NO. 4)

X 9,1510636D 04
DX 5.,63046470-01
R 1.0746559D 06
V 1.1464763D 00
ALT 1.0682827D 06
VE 6.8184959D 01}
C3 5.7258310D0-01

¥Y-9.37000420 05

DY-8.7575688D0-01
DEC-2.8829835D 01
PTH 6.5470404D 01
LAT-2.8830798D 01
PTE B8.7646885D-01
RTM 9,4246154D 05

PLANETARY COORDS (PACSS NO. 4)

XM 3.,3131749D 05
DXM &,8052643D-01
RM 3,6767736D 05
LOM 2.50227600 01
XS-1.5005086D 08
RAS-1.7941216D 02

YM-1.4208458D 05
DYM 8,3684037D-01
NEM-1.1340581D 01

VM 1.0712333D 00

¥S$-1.5395366D 06
LOS-4.9117746D 02

KEPLERTAN OSCULATING ELEMENTS (PACSS NO. 4)

SMA-6.9614908D 05
RAN-9,3153695D-01
VH 7.5669221D-01
INMP 4,8605649D0-01
TA 1.0621386D 02
SLR 6.5639612D 05

ECC 1.3938780D 00
APF 1,59044420 02
RNMP-1,0639953D 02
APD-1.6664960D 06
EA 6.92933210 Ol
PER 1.60568500 03

?-RODY AND XI TERMS {PACSS NO. &)

XTB 9.1511825D 04
DXTB 5.6329001D-01
X1-1.1891193D 00
NXI-2.43537890-04
NDXI-2.5047264D-08
RTB 1.0746590D 06

YTB-9,.3700310D 05
DYTB-8.7630333D-01
YT 2.6792210D 00
DYI 5.4644951D0-04
DDYI 5.5513004D-08
RDTB 1.1471374D 00

PERTURBATION ACCELERATIONS (PACSS NO. #)

SPX-2.5047389D-08
ENX 1.2443006D-13
DGX 0.0
ATX 0.0
0OBX 3,2506721D-16

SPY 5.5511231D-08
ENY 1.7758664D-12
DGY 0.0
ATY 0.0
0BY-2,.69680200-15

5-314

S-1VvA SbENT—STAGE SLINGSHOT TRAJECTORY

0.900000000000000D0 06

1-5,1820974D 05
D21-4.8003798D-01
RA-8.,4421990D0 Ol
A7 8.6850631D 01

LON 3,23812710 02
AZE-8,9978009D Ol1
RDOT 1.0430033D CC

IM-T7,2300312D 04
DIM 4,6511642D0-01
RAM-2.3211938D Ol
GHA 3.1176530D 02

15-6.6758373D0 05
DES-2.5489666N-01

INC 2.8986656D O1
RP 2.7419781D 05
APMP-2.3924915D 02
TFP 1.5296028D 01
MA 5.2621423D O1
MTA 1.3584212D 02

278-5.1821120D0 05
DITB-4.80334410-01
Z1 1.45352300 0O
DZI 2.9643398D-04
pDDZI 3.0106920D-08
ACC 6.7937366D-08

SPZ 3.0105911D-08
ENZ 9.9121096D-13
DGZ 0.0
ATZ 0.0
0BZ 1.7598225D-14%

4
g,



