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FOREWORD 

The trajectory for the Apollo 14 mission was computed without taking 
into account the weight increase caused by the addition of a third oxygen 
tank and a battery in the service module. These modifications are being 
made as a result of the Apollo 13 accident. 

For all previous Apollo missions, the spacecra~ operational tra
jectory document has been revised 2 months before launch. This permitted 
the flight crews and flight controllers to train on the latest available 
trajectory data . However, it has been determined, as recorded in MSC 
memorandum 70-FM- H- 55, . that the real- time changes have been equal to 
those occurring from updating the trajectory. Therefore, it is inadvis
able to train to specific mission- dependent numbers. In addition, a 
technique for updating the ground elapsed time has been devised for 
Apollo 14. This will allow the ground elapsed time of the mission to 
match that of the flight plan, eliminating the need for extensive flight 
plan updates in real time. Based on these facts and because no major 
changes have occurred since the operational trajectory document was pub
lsihed, the decision~ has been made not to generate a revised trajectory . 

The following is a list of the changes that have been identified to 
date. 

a . CSM weight increase of ~ 660 pounds. - This change resulted from 
adding the third oxygen tank, battery, and associated hardware. 

b. Three- minute change in lift-off time from 20 : 20 G.m.t. to 
20:23 G.m.t . - This change occured because the operational traj e ctory 
was generated before the official lift- off time was determined by MSFC . 
In the past, this time difference was less than a minute. New procedures 
are being implemented that will permit using the official lift- off time 
in the operational trajectory . 

c . LM descent targeted for desired landing point 

d. Preferred REFSMMAT for TEI rather than ascent REFSMMAT 

e. The CSM separation maneuver prior to landing using four jets 
rather than two jets 

f. S- IVB impact point moved 

iii 
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g . The CSM separation maneuver attitude, prior to LM ascent stage 
impact , changed 

The decision not to revise the operational trajectory means that 
the following additional documents will not be revised . 

Simulator Data Pack 

Flight Planning Data 

Updates will be made to the consumables crew charts and to any other 
charts that are sensitive to the changes listed previously . 
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FOREWORD 

The trajectory for the Apollo 14 mission was computed without taking 
into account the weight increase caused by the addition of a third oxygen 
tank and a battery in the service module. These modifications are being 
made as a result of the Apollo 13 accident. The weight of these modifi 
cations is approximately 754 pounds and was not incorporated into the 
computations because the input was frozen on July 13 and this weight was 
not defined for the Mission Planning and Analysis Division until August 18. 
A revision to this trajectory is scheduled for publication on December 1, 
and it will incorporate this weight change and any other changes that 
might occur between now and the input freeze date of October 1, 1970. 

The time of day of the launch as given in this document is approxi
mate only and will be defined exactly in the Marshall Space Flight Center 
Operational Launch Trajectory. The .difference between the two times 
should not exceed 5 minutes. 
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CON'I'ENTS 

Section 

1 . 0 SUMMARY AND INTRODUCTION 

1 .1 Summary . . . 

1. 2 Introduction 

2.0 SYMBOLS AND NOMENCLATURE 

3.0 PRIMARY GUIDELINES AND CONSTRAINTS 

4.0 MISSION SUMMARY 

4.1 Earth Launch 

4.2 Earth Parking Orbit 

4.3 Translunar Injection (TLI) 

4.4 Free- return Circumlunar Trajectory 

4.5 Posttranslunar Injection Events 

4.6 Translunar Coast 

4 .7 Lunar Orbit Insertion (LOI) 

4.8 Descent Orbit Insertion (DOI) 

4.9 CSM/LM Coast From LOI to Undock 

4 .10 CSM/LM Undock to Landing 

4.10 .1 
4.10 .2 
4.10.3 
4.10. 4 
4 .10.5 
4.10.6 
4 .10.7 
4.10 .8 

CSM/LM undock and separation 
CSM circularization . . 
Powered descent . . . . 
Ullage and trim phases 
Braking phase . 
Approach phase 
Landing phase . 
Graphical description of the powered 

descent ..... ........ . 

iv 

Page 

1- 3 

1-5 

1- 6 

2-3 

3- 3 

4-3 

4-7 

4-11 

4-15 

4-19 

4-23 ) 
4-31 

4- 41 

4- 49 

4-53 

4-57 

4-57 
4- 57 
4- 58 
4- 58 
4- 58 
4-58 
4- 58 

4-59 



Section Page 

4.11 CSM Lunar Orbit Plane Change 4-85 

4.12 LM Ascent . . . 4-89 

4.13 Rendezvous Sequence 4-105 

4.13.1 Sequence summary 4-105 
4.13. 2 Tweak maneuver 4-105 
4.13. 3 TPI . . . 4-106 
4.13.4 Midcourse corrections and TPF 4-107 

4.14 LM Jettison and Separation to Trans earth 
Injection . . . 4-123 

4.15 Trans earth Injection . . . . 4-131 

4.16 Trans earth Coast . 4-139 

4.17 Entry . 4-147 

5.0 INPUT DATA 5-3 

6.o REFERENCES 6-3 

) 

v 



'I' able 

1.1-I 

1.1--II 

1.1- III 

1.1- IV 

1.1- V 

1.1- VI 

4.5- I 

4 . 6- I 

TABLES 

SEQUENCE OF MAJOR EVEN'I'S 

LUNAR ORBIT ACTIVI'rIES 

LAUNCH WINDOW SUMMARY 

TIMETABLE OF MISS ION EVENTS 

MISSION RADAR TIMELINE 

(a) CSM acquisition and termination during 
rendezvous - 0° minimum elevation . 

(b) LM acquisition and termination during 
descent - 0° minimum elevation 

(c) LM acquisition and termination during 
ascent - 0° minimum elevation . . . 

(d) LM acquisition and termination during 
rendezvous - 0° minimum elevation . 

(e) CSM acquisition and termination during 
rendezvous - 3° minimum elevation . 

(f) LM acquisition and termination during 
descent - 3° minimum elevation 

(g ) LM acquisition and termination during 
ascent - 3° minimum elevation . . . 

(h) LM acquisition and termination during 
rendezvous - 3° minimum elevation . 

MISSION SHADOW TIMELINE 

(a) CSM . . . . . . 
(b) LM descent 
(c) LM rendezvous 

SUMMARY OF EVENTS FROM TLI CUTOFF THROUGH 
LOX DUMP .. . . .... ...... . . 

TARGET LOAD FOR RELAXED FREE- RETURN MANEUVER 

(a) 
( b) 
( c) 

Target 
REFSMMAT 
Gimbal angles at t

1
G 

vi 

Page 

1- 8 

1- 14 

1-16 

l =-17 

1- 19 

1- 66 

1- 69 

1- 70 

1- 78 

1- 123 

1-126 

1- 127 

1-135 
1- 150 
1-151 

4- 24 

4-33 
4- 33 
4- 33 

) 



( Table 

4.7- I 

4 . 8- I 

4.10- I 

4.10- II 

) 
4.10- III 

4 .11- I 

4.12- I 

4 .12-II 

TARGET LOAD FOR LOI MANEUVER 

(a ) Target . . . . . . 
(b ) REFSMMAT . . ~ . . . . . . . 
( c ) Gimbal angles at tIG 

TARGET LOAD FOR LOI- 2 MANEUVER 

(a ) Target . . . . . 
( b ) REFSMMAT . . . . . . . 
( c ) Gimbal angles at tIG . . . . . . 

DATA FOR MANUAL CSM SEPARATION MANEUVER 

(a ) Desired !::.V's . . . . 
(b ) CSM REFSMMAT . . . . . 
( c ) CSM gimbal angles at tIG 

TARGET LOAD FOR CSM CIRCULARIZATION MANEUVER 

(a ) Target . . 
(b ) REFSMMAT . . 
( c ) Gimbal angles at tIG . 

TARGET LOAD FOR LM POWERED DESCENT MANEUVER 

(a ) Ignition targets for PDI (P63 ) . 
(b ) Braking phase targets . .. . 
(c ) Approach phase targets (P64 ) • 
(d ) Vertical descent targets (P66 ) 

. . . 

. . . 

. . . 

. . . 

TARGET LOAD FOR LUNAR ORBIT PLANE CHANGE MANEUVER 

(a ) Target .. .. . 
(b ) REFSMMAT ... . 
(c ) Gimbal angles at tIG . 

LM ASCENT WEIGHT SUMMARY 

TARGET LOAD FOR LM ASCENT 

(a ) Target . . . ... . 
(b ) REFSMMAT . .. .. . . 
(c ) Gimbal angles at tIG . 

vii 

. 

Page 

4- 42 
4- 42 
4-42 

4- 50 
4- 50 
4- 50 

4- 61 
4- 61 
4- 61 

4- 62 
4- 62 
4- 62 

4- 63 
4- 64 
4- 65 
4- 65 

4- 86 
4- 86 
4- 86 

4- 90 

4- 91 
4- 91 
4-91 



Table 

4.12-III 

4.13- I 

4 .13-II 

4 .13- III 

4.14- I 

4.14- II 

4.14- III 

4.15- I 

4.17- I 

4.17- II 

4.17- III 

LM ASCENT PROPULSION PERFORMANCE SUMMARY 

RENDEZVOUS MANEUVER SUMMARY 

MSFN TRACKING AND SHADOW TIMELINE 

TARGET LOADS FOR TPI MANEUVER 

(a) 
(b) 
( c) 

Target 
REFSMMA'I' 
Gimbal angles at tIG 

TARGET LOAD FOR CSM SEPARATION MANEUVER FOLLOWING 
LM JETTISON 

(a) 
( b) 
( c) 

Target 
REFSMMAT 
Gimbal angles at tIG 

LM DEORBIT SUMMARY 

TARGET LOAD FOR LM DEORBIT 

(a) 
(b) 
( c) 

Target 
REFSMMAT 
Gi mbal angles at tIG 

TARGET LOAD FOR TEI MANEUVER 

(a) 
( b) 
( c) 

Target 
REFSMMAT 
Gimbal angles at tIG 

ENTRY EVENTS SEQUENCE 

COMMAND MODULE MASS PROPERTIES 

CONDITIONS AT ENTRY INTERFACE AND TARGET POINT 

5- I LAUNCH PAD REFSMMAT 

(a) Applicable maneuvers 
(b) Definition of REFSMMAT 
(c) REFSMMAT components . 

viii 

Page 

4- 92 

4-108 

4-109 

4-110 
4-110 
4-110 

4-124 
4-124 
4-124 

4-125 

4-126 
. 4-126 
4-126 

4-132 
4-132 
4-132 

4-149 

4-150 

4-151 

5- 4 
5-4 
5- 4 

) 



t) -. 
Table Page 

5- II PTC REFSMMAT 

(a ) Applicable maneuyers . . . . . 5- 5 
(b ) Definition of REFSMMAT 5- 5 
(c ) REFSMMAT components 5- 5 

" 

5-III LANDING SITE REFSMMAT 

(a ) Applicable maneuvers . . . . . 5- 6 
(b ) Definition of REFSMMAT . . . . . . 5-6 
( c ) REFSMMAT components . . . . . . 5-6 

5- IV PREFERRED (LOPC ) REFSMMAT 

(a ) Applicable maneuver . . . . . . . . . . . 5- 7 
(b ) Definition of REFSMMAT 5- 7 
(c ) REFSMMAT components 5-7 

5- V LM ASCENT REFSMMAT 

(a ) Applicable maneuvers 5- 8 
(b ) Definition of REFSMMAT . 5- 8 
( c ) REFSMMAT components 5-8 

5-VI ENTRY REFSMMAT 

(a ) Applicable maneuver s . . . . . 5-9 
(b ) Definition of REFSMMAT . 5-9 
(c ) REFSMMAT components 5- 9 

5-VII SPACECRAFT WEIGHT SUMMARY . 5-10 

5- VIII ASSUMED MISSION-INDEPENDENT EXPENDABLES 5- 11 

5- IX SERVICE MODULE PROPULSION PERFORMANCE SUMMARY . . . . . 5- 12 

5- X LUNAR MODULE PROPULSION PERFORMANCE SUMMARY 5-13 

5-XI COMMAND MODULE AERODYNAMIC COEFFICIENTS . . 5-14 

5- XII LUNAR LANDING AND PHOTOGRAPHY SITE POSITIONS 5-15 

5..;..XIII IMU ALINEMENT CRITERIA AND REFSMMAT DEFINITIONS . 5-16 

ix 



Table 

5- XIV 

5- XV 

5- XVI 

LM BRAKING SCHEDULE DURING TERMINAL RENDEZVOUS 
PHASE ... ~ .. . ... . .. • . . • 

MSFN STATION CHARACTERISTICS 

MSFN STATION IDENTIFICATION . 

x 

Page 

5-17 

5-18 

5-19 

) 



) 

Figure 

1.1-1 

4.2-1 

4.3-1 

4.5-1 

4.6-1 

4.6-2 

4.6 ... 3 

4.6- 4 

4.6-5 

4.7-1 

4.7-2 

4.7-3 

4.10-1 

FIGURES 

Schematic of the hybrid mission profile 

Earth parking orbit groundtrack 

TLI geometry. 

Motion of the S-IVB relative to the spacecraft for 
the S-IVB evasive maneuver of Apollo 14 

(a ) Range versus time • . . . • . . . . 
(b ) Cross range versus horizontal displacement 
( c ) Vertical displacement versus horizontal 

displacement . . . . . . 

Page 

1-7 

4-12 

.. 4-16 

4-25 
4-26 

4-29 

Translunar coast groundtrack . 4-34 

Time history of altitude for first 10 hours of 
translunar coast . . . . . . . . . . . . . . 4-35 

Time history of true anomaly for first 10 hours 
of translunar coast . . . . . . • . . . . . . 4-36 

Altitude time history from translunar injection 
to lunar orbit insertion ..... 4-37 

Time history of altitude 10 hours prior to 
LOI ignition .... 

LOI geometry 

Lunar orbit groundtracks from LOI to LM landing . 

Time history of trajectory para.meters for LOI 

( a ) Velocity, flight-path angle, and altitude 
versus time from LOI burn initiation .. 

(b ) Local horizontal pitch and yaw versus time 
from LOI burn initiation • . . • . . 

LM and CSM events from undocking to landing . 

xi 

4-38 

4-43 

4-44 

. 4-45 

. 4- 46 

. 4-66 



Figure 

4.10-2 

4.10-3 

4.10-4 

4.10-5 

4.10-6 

4.10-7 

4.10-8 

4.10-9 

4.10-10 

4.10-11 

4.10-12 

4.12-1 

4 .12.-2 

4.12-3 

4.12-4 

Time history of LM and LM-CSM trajectory parameters 
from undocking to landing 

(a) LM total velocity, altitude above landing 
site, a nd flight - path angle 

(b) LM-CSM range , range rate, and phase angle 

LM-CSM relative motion from undocking to landing 
(curvilinear coordinate system ) 

Powered descent profile 

LM powered descent groundtrack 

Time histories of LM and LM-CSM trajectory parameters 
from PDI to landing 

Page 

4-67 
4-68 

4-69 

4-70 

4-71 

(a) LM velocity, altitude, and flight-path angle 4-72 
(b) LM-CSM range, range rate, and phase angle . .. 4-73 
(c) FDAI pitch angle and thrust angle from local 

vertical . . 4- 74 
(d) LM thrust magnitude . . . 4-75 

Altitude above landing site versus altitude 
rate 

S-band gimbal angle profile 

Terrain altitude ... 

Approach phase summary 

Topography around the landing site Fra Mauro 

Landing phase summary 

LM ascent 

Vertical rise phase 

Orbit insertion phase 

LM and CSM groundtracks 

xii 

4-76 

4-77 

4- 78 

4-79 

4-80 

4-81 

4-93 

4-94 

4-95 

4- 96 

\ 

) 

) 



Figure Page 

4.12-5 Time histories of LM trajectory parameters from 
lunar lift-off to LM insertion 

4 .12-6 

4.12-7 

( a) 

(b) 

LM altitude, inertial velocity, and inertial 
flight-path angle . . . . . . . 

LM thrust angle and FDAI angles 

LM altitude versus altitude rate during powered 
ascent .. 

LM-CSM phase angle, range, and range rate versus 
time from lift-off and vertical range versus 

4-97 . 
4-98 

4- 99 

horizontal range ( CSM referenced) . . . . . ... 4-100 

4 .12-8 LM-CSM range versus LM-CSM range rate during 
powered ascent . . . . . . . . . . . . . . . . . 

4 .12-9 S-band gimbal angle profile during powered ascent 

4.13- 1 

4.13-2 

4 .13-3 

4 .13- 4 

4.14-1 

Orbital schematic of ascent through docking 

Parameters from LM orbit insertion through 
terminal rendezvous 

(a ) LM-CSM elevation angle versus time from LM 
orbit insertion .......... . 

(b) CSM-LM-sun angle versus time from LM orbit 
insertion . . . . . 

( c ) CSM lead angle versus time from LM orbit 
insertion .............. . 

(d ) LM- CSM range versus time from LM orbit 
insertion . . . . . . . . . . . . . 

( e ) LM-CSM range rate versus time from LM orbit 
insertion . • . . . . . . . • . . 

(f ) Vertical relative range versus horizontal 
relative range 

Mission events and tracking summaries for LM-active 
rendezvous . . . . . 

LM-CSM relative geometry at TPI . . . . 
Groundtrack from LOPC to TEI . . 

xiii 

. 4-101 

. 4-102 

.. 4-111 

.. 4-112 

.. 4-113 

. 4-114 

. 4-115 

... 4-116 

. 4- 117 

. . 4-118 

. 4-119 

. . • 4- 127 



Figure 

4.15- ib 

4.15-2 

4.16-1 

4.16-2 

4.16-3 

4.16-4 

4.17-1 

4.17- 2 

4.17-3 

4.17-4 

4.17-5 

4.17-6 

4.17:...7 

4.17-8 

4.17-9 

Time history of tr aj ect ory parameters for transearth 
injection 

(a ) Veloc i ty , fli ght-path angle, and altitude 
versus time f rom TEI burn initiation .. 

(b ) Local horizontal pitch and yaw versus time 
from TEI burn i nitiation 

TEI geometry 

Trans earth coast groundtrack 

Altitude time history during the first 10 hours of 
transearth coast . . • . . . . . 

Altitude time history from transearth injection to 
entry interface . . . . . . . . . . 

Altitude t ime history 10 hours prior to entry 
interface . . 

Entry corridor 

Maneuver footprint and nominal groundt rack .. 

Geodetic altitude versus range-to- go 

CMC commanded bank angle, altitude , and altitude 
rate time histories . . . . . . . . . . . . 

Total aerodynamic heating rate and heat load time 
histories . . . . . . . . . . . . . . . . . . . 

Time histories of velocity and fli ght-path angle 
for entry 

(a) Relative and inertial velocity ..... 
(b) Relative and inertial flight-path angle 

Total propellant consumed from CSM separation 

Connnunications blackout . 

Primary DSKY display VERB 06 NOUN 74 

xiv 

Page 

4-133 

4-134 

4-135 

4-140 

4-141 

4-142 

4-143 

4-152 

4-153 

4-154 

4-155 

4-156 

4-157 
4-157 

4-158 

4-159 

4-160 



Figure 

4.17-10 

4.17-11 

4.17-12 

Page 

DSKY displays (final phase) VERB 06 NOUN 66 ... 4- 161 

Relative velocity and relative flight-path angle 
time histories from drogue parachute deployment . . . 4-162 

Geodetic altitude and load factor time histories 
from drogue parachute deployment . . . . . . . . . . 4-163 

4.17-13 EMS parameters 

(a) Load factor versus inertial velocity ..... 
(b) CMC commanded bank angle and EMS range-to-go 

versus inertial velocity ........ . 

xv 

4-164 

4-164 



1. 0 SUMMARY AND INTRODUCTION 

2.0 SYMBOLS AND NOMENCLATURE 

3. 0 PRIMARY GUIDELINES AND CONSTRAINTS 

4.0 MISSION SUMMARY 

EARTH LAUNCH 

4.2 EARTH PARKING ORBIT 

4.3 TRANSLUNAR INJECTION 

4.4 FREE- RETURN CIRCUMLUNAR 

4 . 5 POST- TRANSLUNAR INJECTION EVENTS 

4.6 TRANSLUNAR COAST 

4. 7 LUNAR ORBI INSERTIO 

4.8 DESCEN ORBIT INSERTIO 

4.9 CS /L CO ST FRO LOI TO U DOCK 

4.10 CSM/LM UNDOCK TO L NDI G 

4.1 CSM PLA EC N E 

LM ASCENT 

4.13 RENDEZ OUS SEQUE E 

4 . 4 'L JETTISO A D SEPARATIO TO TEI 

TRA SEAR HI JECTIO 

TRANSEARTH COAST 

5.0 INPUT DATA 

6 . 0 REFERENCES 



1- 5 

THE SPACECRAFT OPERATIONAL TRAJECTORY FOR 

APOLLO 14 (MISSION H-3 ) 

LAUNCHED JANUARY 31, 1971 

VOLUME I - MISSION PROFILE 

By Lunar Mission Analysis Branch, Orbital Mission Analysis Branch, 
and Landing Analysis Branch 

1.0 SUMMARY AND INTRODUCTION 

1.1 Summary 

In volumes I and II of the Spacecra~ Operational Trajectory, a de
tailed description of the hybrid mission profile for Apollo 14 is pre
sented. The nominal launch date of January 31, 1971 was used for this 
trajectory simulation. 

Translunar injection places the spacecra~ on a free-return trajectory 
with a high perilune altitude. The evasive maneuver is performed by the 
S-IVB prior to the blowdown as was done on Apollo 13. The S-IVB blowdown 
maneuver will place the discarded S-IVB on a lunar impact trajectory. 
Twenty-eight hours after TLI, an SPS transfer maneuver is performed to 
lower perilune to 57 n. mi. After the maneuver, the spacecra~ is on a 
relaxed- free-return trajectory which is restricted such than an earth " 1 

return would be within the DPS docked ~V capability if an SPS failure 
should occur at LOI ignition. 

The lunar orbit time line is similar to that of Apollo 12 but does 
not include a plane change after LM jettison to gain photographic coverage 
of selected prime sites for future landing missions. After LM jettison, 
ther.e is a LM ascent stage deorbit maneuver which results in a lunar 
impact as was done on Apollo 12. TEI occti.rs at the start of revolution 35. 

For the nominal mission, the launch time is 14h20m c.s.t., and the 
flight azimuth is ...., 72°. Translunar injection occurs during the second 
revolution over the Pacific Ocean. 
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The mission duration i s approximately 9 days. The translunar flight 

time is 80h02m. The time spent in lunar orbit is approximately 66h3lm, 

and the transearth flight time is 67hl0m. An inertial plot of the basic 
profile is shown in figure 1.1-1. 

The nominal mission is summarized in the following tables. 

a. Table 1.1- I. - Sequence of major events 

b. Table 1.1- II .- Lunar orbit activities 

c. Table 1.1- III .- Launch window summary 

d. Table 1.1- IV. - Timetable of mission events 

e. Table 1.1-V.- Radar timeline 

f. Table 1.1- VI. - Shadow timeline 

1 . 2 Introduction 

The operational trajectory document is divided into numbered sections 
with index tabs. The symbols and nomenclature are presented in section 2.0, 
and a list of the primary mission guidelines and constraints is presented 
in section 3.0. 

The main body of the document is section 4.0. This section is divided 
into subsections according to mission phases, and each subsection contains 
the text, tables, and figures related to the particular mission phase . In 
general, the information in each subsection includes a tracking timeline 
summary, a shadow timeline summary, target parameters, and a sequence of 
events table with a standard set of parameters. The propellant consumption 
predictions in section 4.0 are approximate and are included for complete
ness. The official predictions will be published in the operational con
sumables document. 

The input data that were used to generate the operational trajectory 
are presented in section 5.0, which also contains the REFSMMAT's. Almost 
all of the input data are tabulated; however, for some data, only the 
source is identified. The references are listed in section 6.o. 

The mission tracking timeline, shadow timeline, and more detailed 
trajectory data are contained in volume II of the operational trajectory 
document (ref. 1). 
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TABLE 1.1- I . - SEQUENCE OF MAJOR EVENTSa 

Time , Time, 
Event hr :min: sec, hr :min: sec, Data summary 

g .e.t c.s.t 

Launch 00:00:00 Jan. 31, 1971 Flight azimuth, deg 
14:20:00 Launc h complex 

EPO insertion 00:11 :39.6 14 : 31:39.6 Geodetic latitude, deg 
Longitude, deg 
Geodetic altitude, n. mi. 
Velocity, fps 

Translunar injection 
Burn initiation 02 : 30 : 42.4 16: 50: 42.4 Geodetic latitude , deg 

Longitude, deg 
Velocity, fps 
Apogee altitude , n . mi. 
Geodetic altitude, n . mi. 

Burn termination 02: 36 : 06 . 8 16: 56: 06.8 Geodetic latitude, deg 
Longitude, deg 
Burn duration, sec 
Plane change, deg 
Apogee altitude, n. mi. 
Geodetic altitude, n. mi. 

Post - TLI events 
CSM/S- IVB separat i on 02:51 :06 . 8 17:11:06.8 

Docking 03 :11:06 . 8 17: 31: 06.8 

CSM/LM ejection 03 : 56:06 . 8 18:16:06.8 

Evasive maneuver 04:19 : 06.8 18 : 39 : 06 . 8 6V , fps 
(performed by S- IVB) 

Translunar coast, midcourse Feb . 1, 1971 
correction maneuvers 01:56:06 . 8 

MCC- 1 TLI plus 9 hr Geodetic altitude , n. mi. 

MCC- 2 (hybrid transfer) 30 : 36 : 06.8 20 : 56:06.8 Geodetic altitude, n. mi. 
1:::.V , fps 
Burn duration , sec 
SPS propellant used, lb 
Plane change, deg 

Feb. 3, 1971 
MCC- 3 LOI minus 22 hr 02:58:13.6 Geodetic altitude, n. mi. 

MCC- 4 LOI minus 5 hr 19 : 58:13.6 Altitude above mean l unar 
radius , n. mi. 

Lunar orbit insertion (LOI) Feb . 4, 1971 
Burn ini tiation 82 :38:13.6 00:58:13 . 6 Mass, lb 

Alt itude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Perilune altitude above LLS , n . mi . 
Selenographic inclination , deg 
Velocity, fps 

aData sbnm1 for launch vehicle events 
unofficial ( 1roximate only . Official 
Marshall S\..__. ght Center. 

(e.g. , launch, EPO insertion, TLI, etc . ) are based on MSC simulations and should be considered 
launch vehicle data are cont~ in the launch vehicle Operational Trajectory published r-

--- -__/ 
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Event 

Burn termination 

S- IVB predicted lunar impact 

Descent orbit insertion (DOI) 
Burn ini t ia ti on 

Burn termination 

First pass over Descartes 

Descent 
CSM/LM undock and SEP 

Circularization (CSM) 
Burn initiation 

Time, 
hr:min:sec, 

g.e.t. 

82:44:20.2 

TBD 

86:56:57.6 

86:57:18.9 

89:38: 51.0 

104:27:30.7 

105: 46: 48. 5 

· .. .........__.,., 

TABLE 1.1- I. - SEQUENCE OF MAJOR EVENTSa- Continued 

Ti.me, 
hr :min: sec, 

c.s.t. 

Feb. 4, 1971 
01:04:20.2 

TBD 

05:16:57.6 

05:17:18.9 

07:58:51.0 

22:47:30.7 

Feb. 5, 1971 
00:06:48. 5 

Data summary 

Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg 
!:N, fps 
SPS propellant used, lb 
Velocity, fps 
Orbital period, hr:min:sec 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

Selenographic latitude, deg 
Selenographic longitude, deg 

Mass, lb 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 
Velocity, fps 

Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg 
l:N, fps 
Velocity, fps 
SPS propellant used, lb 
Orbital period, hr:min:sec 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

Revolution number 

Mass, lb 
Selenographic latitude, deg 
Selenographic longitude, deg 
Selenographic inclination, deg 
Altitude above LLS, n. mi. 
Perilune altitude above LLS, n. mi. 
Velocity, fps 
Revolution number 

-.__./ 

9nata shown for launch vehicle events (e.g., launch, EPO insertion, TLI, etc.) are based on MSC simulations and should be considered 
unofficial and approximate only. Official launch vehicle data are contained in the launch vehicle Operational Trajectory published by 
Marshall Space Flight Center . 
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TABLE 1.1-I. - SEQUENCE OF MAJOR EVENTSa- Continued 

P,..rent Time , Time , 
hr :min:sec, hr :min : sec , Data summary 

g.e . t . c . s. t. 

Burn termination 105 : 46 :52 . 3 00 :06:52 . 3 6V , fps 
Burn duration , sec 
Altitude above LLS, n. mi. 
Perilune altitude above LLS, n . mi. 
Apolune altitude above LLS, n . mi . 
Velocity , fps 
SPS propellant consumed, lb 
Burn arc , deg 
Period, hr:min:sec 

PDI (DPS ignition time) 108 : 42 : 01.l 03 : 02 : 01.1 Altitude above LLS, ft 
Velocity, fps 
Revolution number 

High gate (P63 to P64) 108 :50:35 . 1 03 :10 :35.l Altitude above LLS, ~ 
Velocity, fps 

Low gate 108: 52:13.1 03 :12:13 .1 Altitude above LLS, ~ 
Velocity, fps 

Vertical descent (P64 to P65) 108 : 53 : 01.1 03 :13:01.1 Altitude above LLS , ft 
Velocity, fps 

LM landing 108 : 53 : 32 . 6 03 :13 : 32.6 6V, fps 
Burn duration, mi n :sec 
DPS propellant consumed, lb 
Revolution number 

CSM first pass over LLS 108 : 54:18.2 03 :14 :18.2 Revolution number 

CSM plane change 
Burn initiation 118:09 : 40 . 2 12:29 : 40 .2 Mass, lb 

Selenographic latitude, deg 
Selenographic longitude , deg 
Altitude above LLS, n . mi. 
Per ilune altitude above LLS, n . mi . 
Apolune al titude above LLS, n. mi. 
Velocity, fps 
Revolution number 

Burn termination 118:09 : 58 . 5 12 : 29:58.5 SPS propellant consumed, lb 
6V, fps 
Burn duration , sec 
Selenographic l atitude, deg 
Selenographic longitude, deg 
Altitude above LLS , n. mi. 
Perilune altitude above LLS , n. mi. 
Apolune altitude above LLS, n . mi. 
Plane change , deg 
Selenographic inclination, deg 
Velocity, fps 
Revolution number 

aData s hown for launch v ehicle events (e . g ., launch, EPO i nsertion, TLI , etc.) are based on MSC simulations and should be considered 
unofficial and approximate only. Official launch vehicle data are contained i n the launch vehicle Operational Trajectory published by 
Marshall Space Fl i ght Center. 
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Event 

Second pass over Descartes 

Ascent 
LM lift- off 

LM insertion 

Rendezvous 
TPI 

Braking 

Docking 

LM jettison 

CSM/LM separation 
Burn initiation 

Time, 
hr:min:sec, 

g.e .t. 

134 :21:30.6 

142: 24 : 29 . 2 

142:31 : 39 .9 

143:09:39.9 

143: 50: 32 .8 

144:10:00 . 0 

146:23:30.5 

146:28:30.6 

TABLE 1.1- I. - SEQUENCE OF MAJOR EVENTS a_ Continued 

Time, 
hr :min : sec, 

c.s.t. 

Feb. 6, 1971 
04 :41:30 .6 

12:44:29.2 

12:51:39.9 

13:29:39.9 

14 :10:32.8 

14 : 30:00.0 

16: 43:30.5 

16:48:30.6 

Data summary 

Revolution number 

Mass , lb 
Selenographic latitude, deg 
Selenographic longitude , deg 
Revolution number 

Mass, lb 
6V, fps 
Burn duration, sec 
Latitude, deg 
Langi tude, deg 
Altitude above LLS, ft 
Perilune altitude above LLS, ft 
Apolune altitude above LLS, ft 

Burn duration, sec 
t:N, fps 
Propellant used, lb 
Resultant ha/hp , n. mi. 

Range at cutoff, n. mi. 
Range rate at cutoff, fps 
Propulsion system 
Revolution number 

Burn duration, sec 
6V, fps 
Propellant used, lb 
Range at. final braking, n. mi. 
Range rate at final braki ng , fps 
ha/hp at final braking, n . mi. 

Propulsion system 
Revolution number 

Selenographic latitude , deg 
Selenographi c longitude , deg 

~ 

aData shown for launch vehicle events (e.g., launch, EPO insertion, TLI, etc.) are based on MSC simulations and should be considered 
unofficial and approximate only. Official launch vehicle data are contained in the launch vehicle Operational Trajectory published by 
Marshall Space Flight Center. 
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TABLE 1.1-I. - SEQUENCE OF MAJOR EVENTSa- Continued 

Event Time, Time , 
hr :min: sec , hr :min : sec, Data SUI!llnary 

g . e.t . c.s.t. 

Burn termination 146 : 28:36.5 16:48:36.5 Mass , lb 
lV, fps 
Burn duration, sec 
Selenographic latitude, deg 
Selenographic longitude, deg 
Altitude above LLS, n. mi. 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 
Plane change, deg 
Selenographic inclination, deg 
Velocity, fps 
Revolution number 

LM deorbit 147 : 52:58.9 18:12 : 58.9 Mass , lb 
lV, fps 
Burn duration, sec 
Selenographic latitude , deg 
Selenographic longitude, deg 

LM impact 148 :20:58 .1 18:40: 58.1 Mass , lb 
Selenographic latitude, deg 
Selenographic longitude, deg 
Velocity, fps 
CSM revolution number 

Transearth injection 
Burn initiation 149 :14 : 50.1 19 :34:50 .1 Mass, lb 

Altitude above LLS, n. mi. 
Selenographic lat itude, deg 
Selenographic longitude, deg 
Per ilune altitude above LLS, n . mi. 
Selenographic inclination, deg 
Velocity, fps 
Revolution number 

Burn termination 149 :17:17.3 19:37:17.3 Altitude above LLS , n . mi . 
Selenographic latitude, deg 
Selenographic longitude, deg 
Perilune altitude above LLS, n . mi. 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change , deg 
6V, fps 
SPS propellant used, lb 
Velocity , fps 

- ··-

aData shown for launch vehicle events (e .g., launch, EPO insertion, TLI, etc.) are based on MSC simulations and should be considered 
unofficial and approximate only . Official launch vehicle data are contained in the launch vehicle Operational Trajectory published by 
Marshall Space Flight Center. 
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- 0.1 
- 36.3 

59.5 
58.3 
60.2 
o.o 

12.2 
5344 . 7 

33 

5277 .2 
183.7 

77 .0 
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TABLE 1.1- I. - SEQUENCE OF MAJOR EVENTSa- Concluded 

Events Ti me, Time, 
hr :min: sec, hr:min:sec, Data summary 

g.e.t . c .s.t . 

Transearth coast, midcourse 
correction maneuvers 

MCC- 5 TEI plus 17 hr Feb. 7, 1971 Geodetic altitude, n. mi. ~175 500 
12:37:17 . 3 

MCC- 6 EI minus 22 hr Feb. 8, 1971 Geodetic altitude, n. mi . "' 105 400 
16:46: 58. 7 

MCC- 7 EI minus 3 hr Feb. 9, 1971 Geodetic altitude, n . mi. ~24 800 
11 : 46: 58. 7 

CM/SM sep EI minus 15 min 14:31 : 58 . 7 Geodetic altitude, n. mi . 1961.9 

Entry interface 216 : 26 : 58 . 7 14:46:58.7 Transearth coast time, hr 67 . 2 
Inertial velocity, fps 36 170.1 
Geodetic altitude, n . mi . (ft) 65.9(400 249 ) 
Inertial flight- path angle, deg - 6.5 
Geodetic latitude, deg - 36.3 
Longitude, deg 166 . 4 
Equatorial inclination (ascending), deg 40 

CM landing 216:40:53.1 15:00:53.1 Geodetic latitude, deg - 27 . 241 
Longitude, deg - 171.53 

aData shown for launch vehi cle events (e.g., launch, EPO insertion, TLI, etc.) are based on MSC simulations and should be considered 
unofficial and approximate only. Official launch vehicle data are contained in the launch vehicle Operational Trajectory published by 
Marshall Space Flight Center . 
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TABLE 1.1-II . - LUNAR ORBIT ACTIVITIES 

Activity 

LOI 

DOI 

Low-altitude surface 
observation 

Descartes photograph 

Begin rest period 

End rest period 

Begin IVT to LM 

Undocking and 
separation 

CSM circularization 

PDI 

Landing 

Begin first EVA 

Terminate first EVA 

CSM plane change 

Begin second EVA 

Descartes photograph 

Terminate second EVA 

LM ascent 

Revolution 
number 

Beginning of 
1 

Beginning of 
3 

3 

4 

5 

9 

10 

12 

12 

14 

14 

16 

18 

19 

27 

27 

29 

31 

Time, 
hr:min:, g.e.t. 

82:38 

86:57 

87:50 

89:35 

91: 00 

99:30 

101: 50 

104:28 

105:47 

108:42 

108: 54 

113:30 

117:45 

118:10 

134:12 

134: 22 

138:30 

142:24 

) 
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TABLE 1.1- II- LUNAR ORBIT ACTIVITES - Concluded 

Activity Re,y9;,i.ution Time, 
niuii.ber hr:min:, g.e.t. 

Docking 32 144:10 

LM jettison 34 146:23 

CSM separation 33 146 : 29 

LM deorbit burn 34 147:53 

LM lunar impact 34 148: 21 

TEI Beginning of 35 149:17 
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TABLE 1.1-III. - LAUNCH WINDOW SUMMARY 

Launch date • 

Site 

a 
Flight azimuth, deg . 

· h · t a Launch time, r:m1n, c .s. • • •••••••• 

Free-return h , n. mi. 
p 

Hybrid transfer 6V, fps 

Translunar flight time, hr:min 

Lunar orbit inclination, deg 

Approach azimuth at landing, deg 

Sun elevation at landing, deg • • • • 

Goldstone landing coverage, hr:min 

Lunar surface stay time, hr 

Photo site 

Total lunar orbit stay time 

Transearth flight time, hr 

Total mission time, hr 

January 31, 1971 

Fra Mauro 

72 to 96 

14:20 to 18:10 

2030 to 1075 

73.4 to 45.0 

80:02 to 74:50 

14.1 

-76.31 

10.3 

1:30 

34 

Descartes 

67 hr, 34 revs 

67 

216:41 to 212:51 

aThe parameters for this phase are approximate and are presented 
for information only. The official source for this phase is the MSFC 
LV operational trajectory (ref. 2). 
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TLI 
Evasive Hybrid LOI 

Descartes CSM undock 
Event Launch EOI TLI cutoff maneuver LOI cutoff DOI photo and 

CSM CSM CSM plane Descartes 
initiation (S-IVB) transfer initiation circularization PDI LM landing f i rst pass photo LM lift -off TPI Braking Docking 

pass 1 separat ion over LLS 
change 1 pass 2 

Launch 

EOI 0:11:40 

TLI initiation 2: 30: 42 02 :19:03 

TLI cutoff 2:36 : 07 02 : 24: 27 00:05: 24 

Evasive maneuver 4:19:07 04 :07: 27 01: 48: 24 01 :43:00 .I 

(S-IVB) 

Hybrid trans fer 30:36:07 30 :24:27 28:05 :24 28:00 : 00 26:17:00 

LOI initiation 82:38 :14 82:26:34 80:07:31 80: 02:07 78:19 :07 52:02:07 

LOI cutoff 82:44:20 82: 32: 41 80:13:38 80: 08 :13 78:25:13 52:08 :13 00:06:07 

DOI 86: 56: 58 86:45:18 84:26:15 84:20 : 51 82:37:51 56:20:51 04:18:44 04 :12: 37 

Descartes photo 89:38:51 89:27 :11 87: 08: 09 87:02:44 85:19: 44 59:02:44 07:00 :37 06: 54: 31 02:41 : 53 
pass 1 

CSM/LM undock 104: 27 : 31 104 :15: 51 101: 56 :48 101: 51: 24 100: 08: 24 73: 51: 2l1 21 :49:17 21:43 :11 17:30:33 14 :48:40 
and separation 

CSM circularization 105:46:48 105:35:09 103:16:06 103 :10:42 101:27:42 75:10:4 2 23:08: 35 23:02:28 18:49:51 16: 07: 57 01:19:18 

PDI 108: 42:01 108:30:21 106:11:19 106:05:54 104 : 22 : 54 78:05:54 26 :03:47 25:57: 41 21 :4 5:03 19:03:10 04:14: 30 02:5 5:13 

LM landing 108:53:33 108 :41: 53 106 : 22:50 106: 17 :26 104:34:26 78:17:26 26 :15: 19 26 :09 :12 21 : 56:35 19:14:42 04: 26 :02 03 :06:44 00:11:32 

CSM first pass 108: 54 :18 108: 42:39 106:23:36 106:18:11 104: 35:11 78:18:11 26:16:05 26:09:58 21 : 57 : 21 19 :15 : 27 04:26:47 03:07:30 00:12:17 00:00:46 
over LLS " 

CSM plane change 1 118:09:40 117:58:01 11 5:38 : 58 115:33:33 113:50:3'3 87: 33:33 35 :31 :27 35:25 :20 31 :12 :43 28:30 :49 13 :42 :10 12:22:52 09:27:39 09:16:08 09:15: 22 

Descartes photo 134:21 :31 134:09:51 131: 50: 48 131: 45 :24 130: 02:24 103: 45:24 51:43 :17 51:37:10 47:24:33 44 :42 :40 29:54:00 28:34 :42 25:39:29 25:27:58 25: 27 :12 16:11 :50 
• pass 2 

LM lift-off 142:25: 42 142 :14 :03 139:55 : 00 139 :49:36 138:06 :36 111:l+9:36 59:47 :29 59:41:22 55:28:45 52:46:51 37:58 :12 36: 38: 54 33: 43: 41 33 :32:10 33:31:24 24 :16: 02 08:04:12 

TPI 143:09:40 142 :58 :00 140: 38: 57 140 : 33:33 138:50:33 112 :33:33 60:31:26 60:25:20 56 :12:42 53:30 :119 38: 42 :09 37: 22: 51 3li: 27 : 39 34 :16: 07 34:15:22 25 :00 :00 08 :48:09 00 :43:57 

Braking 143:50:33 143:38:53 141:19 :50 141:14: 26 139: 31: 26 113:14 :26 61 :12:19 61:06:13 56 :53:35 5l1: 11: 42 39:23 :02 38:03:44 35: 08 : 32 34 :57 :00 34: 56:15 25: 40 :53 09 :29 :02 01: 24: 50 00:40 :53 

Docking 144:10 :00 143:58:20 141:39:18 141:33:53 1 39 : 50 : 53 113:33 : 53 61 :31:46 61:25:40 57 :13 :02 54: 31:09 39: 42:29 38:23 :11 35:27:59 35:16:27 35:15 :4 2 26 :00 :20 09:118: 29 01:44:18 01:00 :20 00:19:27 

LM jettison 146: 23:30 146:11 : 51 14 3:52 :48 143:47: 24 142:04:24 115:47:24 63:45:17 63:39:10 59:26:33 56 :44 : 39 41 :56:00 40: 36:42 37:41:29 37 :29 : 58 37 :29:12 28 :13: 50 12:02 :00 03:57:48 03 :13:51 02:32:58 02 :13 :30 

CSM separation 146 : 28:31 146:16: 51 143:57:48 143 :52:24 142 :09:24 115: 52: 24 63 :50:17 63:44 :10 59:31:33 56:49:40 42 :01 :00 40 :41 :42 37 :46:29 37:34 : 58 37 :34_:12 28 :18:50 12 :07:00 04 :02: 48 03:18 :51 02: 37: 58 02:18:31 

LM deorbit 147:52:59 147:41:19 145:22:16 145:16:52 143:33:52 117:16:52 65:14:45 65: 08: 39 60: 56: 01 58 :14:08 43 :25 : 28 42:06:10 39:10:58 38: 59: 26 38:58 :41 29: 43:19 13 :31: 28 05:27:16 04 :4 3:19 04:02:26 03:42 :59 

LM lunar impact 148: 20:58 148:09:18 145: 50 :16 145:44 : 51 144 :01: 51 117:44:51 65 :42 :44 65:36:38 61:24 :00 58 :42:07 43:53:27 42:34:10 39:38:57 39 : 27:25 39: 26: 40 30 :11:18 13 :59: 27 05:55:16 05:11 :18 04 :30 :25 04:10:58 

TEI initiation 149:14:50 149:03:10 146: 44:08 146:38 :43 144:55:43 118:38:43 66 :36 :36 66:30:30 62 :17:52 59:35:59 !+4 : 47 :19 43:28 :02 11 0 :32 :49 40:21:17 40:20:32 31:05:10 14: 53 :19 06:49:08 06 :05 :10 05:24:17 05 :04 : 50 

TEI cutoff 149:17:17 149: 05: 38 146:46: 35 146:41:10 144:58:10 118:41:10 66:39:04 66 :32:57 62:20:20 59 :38 : 26 44:1+9:47 43:30:29 40: 35: 16 40 :23 :4 5 40: 22:59 31:07:37 14 : 55 :47 06: 51: 35 06:07:37 05 :26 :44 05:07:17 
' . 

Entry interface 216:26: 59 216:15:19 213 :56 :16 213:50:52 212:07 : 52 185: 50:52 133:48:45 133:42:38 129: 30 :01 126:48:08 111:59:28 110: 40:10 107: 4li: 58 107:33 :26 107: 32: 40 98: 17:18 82:05 :28 74:01 :16 73:17:19 72 :36:26 72:16: 59 

Landing 216 :40: 59 216:29:19 214 :10 :17 214: 04: 52 212: 21: 52 186:04:52 134:02: 1+5 133:56:39 129: 44:01 127:02:08 112:13:28 110:54:11 107: 58 : 58 107:47:26 107 :46: 41 98: 31 :19 92:19: 28 74: 15:17 73:31:19 72:50:26 72:30:59 

I 

I 



r 

1-17 

TABLE 1.1-IV.- TIMETABLE OF MISSION EVENTS 

Evasive Hybrid LOI Descartes CSM undock CSM CSM Descartes CSM cutoff maneuver LOI cutoff DOI photo and CSM plane LM LM deorbit LM lunar TEI 
TEI cutoff Entry 

transfer initiation circularization PDI LM landing first pass photo LM lift-off TPI Braking Docking sepa~ation impact initiation interface (S-IVB) pass 1 separation over LLS 
change 1 pass 2 

jettison 

:43: 00 

:00:00 26:17:00 

:02:07 . 78:19:07 52:02:07 

:08:13 .78:25:13 52:08:13 00:06:07 

:20:51 82: 37: 51 56 : 20:51 04 :18:li4 04:12:37 

:02:44 85:19:44 59:02:44 07:00:37 06:54: 31 02:41:53 

: 51 :24 100:08:24 73: 51 :2!1 21 :49 :17 21:43:11 17:30:33 14:48:40 

:10:42 101: 27: 42 75:10:42 23:08 :35 23:02:28 18 :49: 51 16:07:57 01:19:18 

:05:54 104:22:54 78:05:54 26 :03 :47 25:57:41 21:45:03 19 :03:10 04:14:30 02: 55:13 

:17:26 104:34:26 78:17:26 26:15 :19 26 :09:12 21 : 56:35 19:14:42 04:26:02 03:06:44 00:11: 32 

:18:11 104:35:11 78:18:11 26:16:05 26:09:58 21; 57: 21 19 :15: 27 04:26:47 03:07:30 00:12:17 00:00:46 

•33 :33 113: 50:33 87:33:33 35:31:27 35:25:20 31 :12 :43 28:30:49 13:42:10 12:22:52 09:27:39 09:16:08 09:15:22 

:45:24 130:02: 24 103:45:24 51:43:17 51:37:10 47:24:33 44:42:40 29:54 :00 28:34:42 25:39:29 25:27:58 25 : 27 :12 16:11 :50 
I 

' :49:36 138:06:36 111:49:36 59:47 :29 59:41:22 55:28:45 52:46: 51 37: 58:12 36 :38:54 33:43:41 33:32:10 33:31 : 24 24 :16: 02 08:04:12 

:33:33 138:50:33 112:33:33 60 :31 : 26 60:25:20 56:12:42 53:30:49 38:42 :09 37: 22: 51 34:27:39 34 :16: 07 34 :15: 22 25:00:00 08:48:09 00:43 : 57 

:14:26 139: 31: 26 113:14 :26 61:12:19 61 :06:13 56:53:35 5!1: 11: 42 39 : 23:02 38:03:44 35 :08:32 34:57:00 34: 56:15 25:40:53 09 :29:02 01: 24: 50 00:40:53 

:33:53 139: 50 :53 113:33:53 61:31:46 61 : 25 :40 57 :13:02 5!1: 31: 09 39:42:29 38:23:11 35:27:59 35:16:27 35:15: 42 26:00 : 20 09:!18:29 01 :44 :18 01:00:20 00:19:27 

:47:24 142:04:24 115:47:24 63:45:17 63:39:10 59:26:33 56:44:39 41 :56:00 40:36:42 37 :41: 29 37 :29: 58 37: 29 :12 28 :13: 50 12:02:00 03 : 57:48 03:13:51 02:32:58 02:13:30 

:52:24 142:09:24 115:52:24 63:50:17 63:44 :10 59:31:33 56:49:40 42:01:00 40:41:42 37:46:29 37 :34:58 37 : 34.:12 28:18 :50 12:07:00 04:02:48 03:18:51 02:37:58 02:18:31 00:05:00 

:16:52 143:33:52 117:16:52 65:14 :45 65:08:39 60:56:01 58:14:08 43:25:28 42:06:10 39:10:58 38:59:26 38:58:41 29:43: 19 13:31:28 05:27:16 04 :43:19 04:02 : 26 03:42:59 01:29:28 01:24:28 

:44: 51 144 :01: 51 117:44:51 65:42:44 65:36:38 61:24:00 58:42:07 43:53:27 42:34:10 39: 38: 57 39:27:25 39:26:40 30:11:18 13:59:27 05:55:16 05:11 :18 04:30:25 04:10:58 01: 57 : 28 01:52:28 00: 27: 59 

:38:43 144:55:43 118:38:43 66:36:36 66:30:30 62:17:52 59:35:59 44:47:19 43:28:02 40:32:49 40:21:17 40:20:32 31:05 :10 14:53:19 06:49:08 06:05:10 05:24:17 05:04:50 02:51 : 20 02:46:20 01:21:51 00:53:52 
:41:10 144:58:10 118: 41 :10. 66:39:04 66:32:57 62 : 20:20 59 :38:26 44:49:1+7 43:30:29 40:35:16 40:23:45 40:22:59 31:07:37 14:55:47 06 : 51: 35 06:07:37 05:26:44 05:07:17 02:53:47 02:48:47 01:24 :18 00 : 56:19 00:02:27 

:50:52 212:07: 52 185:50:52 133:48:45 133:42:38 129 : 30 :01 126:48:08 111: 59: 28 110 :40:10 107:44:58 107:33:26 107: 32:40 98:17:18 82 :05:28 74:01:16 73:17:19 72:36:26 72:16:59 70:03:28 69:58:28 68:34:00 68:06:01 67:12 : 09 67:09:41 
:04 :52 212: 21: 52 186:04:52 134:02:li5 133:56:39 129:44:01 127:02:08 112:13:28 110: 5!1 :11 107:58:58 107:47:26 107 :46:111 98:31:19 82:19:28 74:15:17 73:31:19 72:50:26 72:30:59 70:17:29 70:12: 29 68:48:00 68:20 :01 67 : 26 :09 67:23 :42 00:14 :00 

! 



,, 

VEMICLE l RADAR TABLE 

TRACKING TIME 

TABLE 1.1-V . - MISSION RADAR Tl MELINE 

(a) CSM acquisition and termination during rendezvous - 0° minimum elevation 

31 JAN rr----EOf To TLI -iGNfflON --- ··-en - ·12~-1 

~TATION - AC~UISITION DATA -

J 

STATION TERMINATION DATA -

HRS MIN SEC DAY HllS- HlP.r"SCC RA DEC AZ ELV x y RANGE ·oAY AR~ - str- -- p:,t; "DEC "AZ--ElV ·-:-x · --v - ""RANGF - -

BDA-02 0 1 1 0 0 11 40 102 7 85 5 85 5 592 0 0 12 46 107 5 84 0 " 90 6 849 x-v usa..;3·0 · 

SHIP 1 0 4 20 
INSERTfON -- - - - --

_0 _ _ ~_1_1_~-=-?~5~---:: ~?- _J~ __ - 7_.()_ ?1 ___ 3!~ (I 15 60 129 16 72 0 90 18 -- -- - - -0 846 

,. 
CYI..;04 0 7 6 0 0 16 - 34 --34 15 -- 73 .. 0 _;90 17 847 _o -o 23 40 145 -2 0 113 - 0 · ·90 - i3 81t-0 

X- Y USB-30 

TAN-22 0 5 33 0 . 0 37 -~--- ~-4_§.~22__ _ _Q _ _::_9.Q___lQ _ __ __!?~---- -- - __ Q_ _Q.~~2 38 - 138 3 _ __!!__ . ___ 9_ - ~o __ 3 827 
A-E FPS- 16 

tRo.- 08 o 5 5C 0 
X-Y USB-30 . . 

HSK- 25 ·o 6 2 0 
X- Y USFl- 85 

GYM _..;14·· 0 7 3 0 
~~v _ll_~~-~o 

0 52 17 98 -2 8 -121 0 - 90 _ _;31 833 

0 59 35 156 10 ~78 0 - 90 -78 832 

1 28 19 - 89 -25 -118 . ci ~90 -28 .... -539 

0 0 58 7 -49 -32 1Z6 - 0 -90- ..;."36 an · 

0 1 5 37 -62 37 lt-2 0 - 90 lt-2 826 --------------·--~- --------- ----- ···---- - -

0 1 35 zz · . 8,5 13 ·71,-- cl To 14 
I-' 
I 

"846 - -j.-. 
\O _ 

GDS-28 0 4 41 0 l 29 0 -47 -51 -163 
. X-Y USB- 85 .. --- - -

90 -17 0 __ 8~~- __ Q __ __ __!__ 33. ___ 4 !_ --- ~8 - 19 114 0 90 66 847 

TEX-16 - - o 7 . 3 ci 1 31 12 -87 -4 - 95 0 -90 .,..5 844 0 i 38 i5 104 21 67 o ~o ·23 · sso 
X-Y USB-30 

MIL-7l - 0 6 53 0 1 35 5 - 77 10 - 79 ~ -90 11 848 ___ Q __ l ___ _ ~l 2!__ 12.Q ___ 18 70 (I 90 20 81t-7 
X- Y USB-3 0 

-- -- -· -- -- ·- - ----

---- ··----------- -----·- ----------· -- ---- -· -- . 



- ------- - --- - - ---------··----·--

:o 

lll:Al CLE l RADAR TABLE -----· - - · -- - ------·- -· - - · --·-··- - - --

TRACKING TIME STATION ACQUISITION DATA STATION TERMlRAIION -nnA·- . 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELV X Y . RANGE 

GBM.J.T ____ 0 _ 6 _ _ 30 ______ 0 -y-35 ·· 49 --.;.79 . 19 - -6~ ·-· o;.;tjlf . 21 947 ·· 

DAY HRS MIN SEC RA DEC - AZ ELV X - y RANGE 

··-o --- 1 42 1"9' --120- 25 - 6r· --'1Y ·90---zg- .. ---a-~-- ··· 
X-Y USB-30 

BDA-02 0 7 9 
X-Y USB-30 

GTl-51 0 4 17 
A-E TPJ-18 

SHIP 1 0 1 5 
- - - . INSERTIO!if--

CYI-04 0 5 18 
X- Y USB - 30 

PR-E-76 c 3 6 
A.;.E l'IPS..;z5 

TAN-22 0 6 50 
A-E FPS-16 

CRD-08 0 5 18 
x- v us·a.:30 

- Hsk:.:25 .. 0 o Sl 
X-Y USB-85 

0 l 38 31 -57 4 -85 0 -90 5 850 0 1 45 40 124 -4 95 0 90 •5 846 

- -o---i--""38- 37·-- -s·a - 4'?1·- -3~- 0 -:.:110 54 -S-4"9 - ·o 1 42 54- 145 47 - ·35·---0- cro --s-z-·-- ·"~9------

0 l 42 12 -49 19 -68 0 -90 .22 850 0 1 49 17 141 -6 96 0 90 -6 844 

o 1 50--,- ---2 •I<J91 m.-- ·o :.:911:.: u·----g4y- -- · -· --u- -r SS--Lr-Y z5 - .;;51 · -101-·v ·- 9 o - n -- · 8'37+" - ·- · -· 

0 2 8 2 151 63 1 0 90 83 824 0 z 11 8 -148 27 60 0 90 30 826 

0 z 9 11 10 · -15--.::14-·-a · .:90· · -I6---:-82f ____ o -2- -n-- ·2· ···· =9·9- -'.ls--121-·- -o -- 90 - 37 ·--gu------ ·· 

0 2 25 25 118 -33 -127 0 -90 -37 833 0 2 30 42 -35 -24 

31JANfr- -rCrT!JN'F·R- TGNITIOtli _ _ ____ Tl'LIT..-1 - ..... --- · . 

0 -·1 36 - 1 -91 54 3 1 -89 3 · 1021 0 2 36 58 -12 52 

115 4 86 -25 639 

15 0 -90- 15 1197 

f-' 
I 
f\) 

<2. 

HAW-12 12 47 58 0 2 42 34 - 114 -40 - 133 0 -90 -43 2344 0 15 30 32 46 30 -58 0 -90 32 75532 
X-Y USB-30 

--- - -··-------··----·- ·------·-- ------- ·----

-------------------------------·-- -.. -- ·-- -· 

..___ .._/ J 



'2 

_./ J 

VEHICLE 1 RADAR TABLE ----·---- ---------· 

- TRACKTNG TIME- ·-· - --- ----snnoN ACQ"CJfSITIOfCDAfA - - s-ruroN - TERHlNATION DATA 

HRS MIN SEC DAY ~S - 1ITN-s-EC RA oEc---uc:cv----x--r-R-ANGc~·- --o..-v--RR-s-•mrsrc· ---u-nei:- --- Az ELV x Y -RANGE 

GWM-24 0 4 16 0 -2 44 23 - 12 - 15 105 0 90 -15 2748 0 2 48 39 -s -1 ··a- o--~90--;.;1 ---T692 . -- . 
X-Y US8-30 ------ - ··-- ------- --- - --- ---------- -· .. - ----- · .. --- ·--·· - -

c;3 30 0 2 49 23 -79 - 19 -114 0 -90 -24 3850 0 13 42 53 44 29 -52 0 -9 0 38 68583 
-·--· - - ··- - · - · ----· -· - - -·- - . ··- --- --· 

STN-00 10 
---=-- A-E US B 1~5 o=-'-----

GDS-28 10 2-1 12 0 2 50 12 - 78· - 14 - 108 0 90 -7-2--4030 0 13 11 24 · -~9---:::-53 - ---o =-90- .:.s 3 - 6645_9_ 
X- Y USB-85 ····-···-----··· - --------··------- -· -- ·-- - . ---- . ------··---- ·- --· ---

GYM-14 9 26 15 0 2 51 8 -79 - 7 -97 0 -90 -7 4232 0 12 17 23 42 30. -56 0 -90 34 62706 --------- -------------·- · ···- - . ------ ·- -- ·-- ·- .. .. -- --· -· . --····· -· ···----·- - -X- Y USB-30 

TEX- 16 8 22 . 12 0 2 54 48 -69 1 - 89 o -90 i.--SOT1 __ _ o 11 16 60-·4-o-·- 3-0----.;.5·6 -- -o ~o · 34-- -59334 
X- Y USB-3 0 ·- - -- - - --- ---· ---- - · - ·- ·- --·- ··· - ·-

MIL- 71 7 2 57 0 3 0 59 -54 ----x-vuss-3o--
G8M- 41 6 4 3 27 0 3 2 18 - 52 

X-Y US8-30 -------· ·--- --- --- - -- ·· -- --

GTI~51 2 2 38 0 3 7 5 - 45 
A-E TPQ- 18 ---- · -- -------- --·- ·· -

BOA~2 5 53 60 0 3 8 58 - 40 
----~~y USB-30 

ANG- 91 4 35 33 ---- >r.:Y-use-3o- · ---- --·· 0 3 l~ 50 -34 

8 -Bl 0 -90 9 6273 0 10 3 56 

10 - 79 0 -90 11 6534 0 9 45 46 

16 -~"!3 __ __ o _ ~90 _H ... _ ?._4~7 _ _ 0 5 9 43 

I3 -7s-·-a-9o --I5- - i8i5 . 0 9 2 58 

22 -67 0 -90 23 9069 0 7 51 23 

38 30 -55 0 -90 35 52754 

37 30 -s6 _ ___ o __ ;;.qo -3~ --51310-

16 32 -64 31 - 56 22 23400 - --- -· -·· 

36 30 ..:.54 ·o -9o 36 - 4781i 

31 31 -58 0 -9 0 ~2 41594 

f-' 
I 

f\) 

!-' 



'2 
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---VEHICLE -i . RA utR--TABLt. 

TRACKING TIME 

H~ S "11 N SEC 

--~ 1- .. ·- . l - 3 8- 2 0 

INSERTION 

GWM-24 14 12 24 
X- Y USB-30 

STtTION ACOUISITIQN DATt 

DAY HF S MIN SEC RA DEC AZ ELV X Y RA NGE 

0 3- 24 20 -24 20 -n· o -9"""0 -·· B-nrss3 

0 4 48 35 31 31 58 0 90 32 22557 

ST~T ION TE RMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

o· · s - 2 · 40· ----Ft 30 · :;64- 1s '.""13 -- 25 Z33"9z·-

0 19 0 58 48 30 - 59 0 -90 31 87969 

HSK-25 8 31 27 0 1 47 2 40 36· -44-·o -90 44 4ll9o···-- ----c,-- T6- rn- ·2 ·9 47 · 33 - 49 o ...:90 ~49·- ni;e~r-·· · 
X- Y USB-85 

CR0-08 9 56 36 0 9 33 29 45 34 52 0 90 38 50310 0 19 30 5 49 31 -55 0 -90 35 89581 x-=v· u s1F:30- - - - --

MAo::zr 15-5,--59 014-3·9 .,---:;~9-· -S-O-lr~0-50 72208 ·r-·e-~e--·1 - ·--5-s -2-a··· ·- s2 -- n ..-cro--s2-rzn32 ·-- -
X-Y USB•85 

CYI-04 14 21 37 0 16 14 29 51 56 0 90 34 78248 1 6 36 1 54 28 - ;;s 1 -89 32 121699 
---x- v uss:.3o 

ACN- 75 11 24 10 1r ·114z--ss 53 31 59 0 90 31 8350~ r--s- ·· r ·5· · - 54 3C ... - ·bO -0 --90· -ni· lI78BlJ 

X- Y USB-30 

BOA-02 11 12 2 0 19 24 5 53 29 55 0 90 35 89258 1 6 36 7 55 29 -78 42 -47 9 119460 --x=vuss-3o _____ _ --- ·--··-·-·-·-

lNt-91 lO 38 ~6 o 19 57 20 54 30 5c; o 9o 31 91084 1 6 ll""- , - 54 · 29 -6 6 · 35 - sr·-20 n-.;-s-o3 
X•Y USB•30 ·- - -- -- . -- -· ·--- ·· - -- --- - -

GBM-41 9 57 28 0 20 38 39 54 29 57 0 90 33 93318 1 6 36 7 55 29 - 76 52 -37 9 119039 --x...:-·ruse-3_o ______ ----- ···-· ·-- - - ------- -- ---- ··-- -· -·· ----·--

- -----------·-··-

- ------ --- - ------ - - ---

------ --- -- - . 

·-c -

I-' 
I 

fl: 
fl: 



VEHICLE 1 RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA -- --srn-ioN-TUtMINlTl mn>ATA ---

HR-S -MIN se-c DAY HRS MIN SEC RA DEC AZ- ELY X Y RANGE DAY HRS . Mlfrsrr--~Tt>Tc- -·u-eiv - x--·-v-lf"A~i;r--

MIL-71 9 53 4 0 20 43 3 54 29 56 0 90 34 93554 1 6 36 7 55 29 -79 55 --::-31>-6Tf8~-
X-Y USB-30 ·--------------- - - - ----------· 

TEX-16 8 41 22 0 21 54 45 54 29 57 0 90 33 97323 1 6 36 7 55 29 -80 70 -20 3 118551 
x-Y use:..30 - - ·-·-·- --· ·------------·--- -·· -- ·---------- ---- ------· - -·---

GYM-14 7 47 24 0 22 48 43 55 29 57 0 90 33 100086 1 6 36 .,-----56-2~-18 82 --s--z-nen9 
x:..y USB-30 

GOS~28 7 46 42 0 22 49 . 25 55 29 54 0 -9Q 54 100123 1 6 36 7 56 29--158 83 6 -3 118367 
X-Y USB-85 ------ - - ------ ···- --···-····-- --

SJN-00 1 32 40 
A-E US8150 

0 23 3 26 55 , 29 53 0 90 37 100830 r - t:- 36 ·- 1- - s1>-29--1t.s--ar ·---·2 -· =a1ra3az-- --

HA~12 4 9 38 1 2 26 28 56 29 59 0 90 31 110641 1 6 36 1 51 29 70 52 36 
X-Y USB-30 

G~M-24 0 0 32 1 6 35 34 58 29 60 0 90 30 121717 1 6 36 1 58 29 60 ___ 0 __ 90 -30 12f133 
· x-Y USB-30 ------· ·- ---- ·- ----------- · ·-- -·-· -- - f-' 

I 31 JAN 71 NFR TO LOI IGNITION ____ !-A~~-1--------·-·----·---- -- --· !\) 
VJ 

NA0-23 0 1 11 1 6 36 18 55 28 -52 0 -90 -52 121742 1 6 37 29 55 28 -52 0 -90 -52 121801 ' 
X-Y USB-85 

CYl-04 0 3 41 1 6 36 18 54-· z9- .:_s5-- · 1 -e9 ·-32- ·n-1109 ____ - T -- 6 39 -·s·r --·-54 - ·2s- --·.:..51- 0 :..90 33 121904-
__ X-Y ll_S=-8-'----'3'--'0'-------

ANG-91 2 42 38 1 6 36 18 54 29 -66 34 -53 20 119813 1 9 18 55 55 29 -60 0 -90 
~~Y. USB-30 - ------ ·---- -- -··· 

30 128369 - - - -- --



12 

\ 0 

--- ·-v ::H fCL E ·1 "F<ADAR IA8U:" --· · 

TFACKING TJJolE STATION ACQUISITION DAT A 

HRS "41N SEC DAY HI< S ~I~ SEC RA DEC AZ ELV x Y RANGE 

---BSA-02 --- --r--3r-t - ----·-r-- 6 -36··-ia 
X- Y USB- 30 

55" 29 . - 78 - 42" :;47" . 9 119469 

GBM- 41 4 14 44 l 6 36 18 5 5 29 -76 52 -37 9 119048 
x-v u·sB- 30 

l-IIL- 71 4 3Cf- --u; ---- - - 1 --6 -·-3t;· -- i1f- .. 55 · - 29 -·-=-79 -55 -::.:34 -6 TI895il 
X- Y USB - 30 

TEX- 16 5 35 25 l 6 36 18 55 29 - so 70 - 20 3 118559 
X- Y USB.;;30 

GYM•l4 6 30-----zit l ~3"6 ·n -- · ""5"6 ---2~ - ~1s-- e2--..:.:11 ·-· rns""Ja7 -
X- Y USB- 30 

GDS-28 7 18 27 1 6 36 18 5 6 29 •157 83 6 -3 118375 
X- Y USB - 85 

STAT ION T~~ ~INATION OtT A 

. DAY HF.S MIN SEC RA DEC AZ HV x y RANGE 

1 ·· 10 n 18" 56 28 " - 56 0 -90 . 34-T30 5 Cf8 

1 10 51 2 56 28 -58 0 -90 32 131966 

1 11 6 34 56 28 .... :_: 7 ~ -9() - -33- 1325"64 

1 12 11 43 56 '.'S - 58 {) -90 32 135033 

r T3 ---6 42 - "" "56 2f', -·5 8 o '-91Y- """"l"Z- 137079 

1 13 54 4-5 57 2b -5 5 o -~o -55 138838 

S-TN-00 7 47 16 1 6 36 18 ~29- - f~S---0T· -- z - -0 -ne~- - -· - ----r--1it·-·z3 ·· 33 · · -·57 2G - - 54 0 - -9"0- - 301398 80 --
A-E USB150 -·---- - -·--

HAW- 12 9 32 41 1 6 36 18 57 29 70 53 36 12 119045 1 16 8 59 57 2b - 59 0 -90 31 1436 18 ---x-::.v ··trsa=3o - ·- ·-· - ·-- -· 

GVM-24 12 56 15 1 6 36 18 58 t9--6o-o~ - 3o 121738- ··--1-·rcr ·3-z- 33 - 58 28 - Cl 0 ..;90- - 29 150517 
X- Y USB- 30 

·---- ---- ----
HSK- 25 8 43 34 1 8 27 9 58 30 52 0 -90 52 126291 1 17 10 43 5 8 29 -53 0 -90 -53 145743 

-x;..·r1iss:...a5 · ---·---- ·- -

-----··-· - - - · - - - - -

------- ·- · - -------

---- ---- - -- -- ---·- -

--~------
'-" 

f-' 
I 

[\) 
;::-
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VEHICLE 1 RADAR TABLE 

TRACKING TIME Sr-ATION ACQUISITION DATA ---- - ·- ---- ---STUlliNIElfJffHATTI!Nl>ATA--

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELY X Y RANGE - - --DAY HRSIWN -sec--RA·oec--ALELV- - x-----v RINGE . 

CR0-08 9 54 60 1 10 13 47 59 30 57 0 90 --33 130517 1 20 8 4 7 58 29 -58 0 -_90 32 -f51696 
X-Y USB-30 

~AD-23 15 29 48 1 15 20 15 59 28 52 0 -90 52 141905 2 6 50 3 60 27 -53 0 - 90 - 53 170857 
X- Y USB- 85 ---· ---·-- ---· 

CYI- 04 14 5 27 1 16 49 37 60 28 5 8 0 90 32 145028 2 - -65-5 3 60 27 -59 0 -90 31 170992 
X- Y USB- 30 ---------- ------------- ----- - - -- --- . -·- -------- ·- --------- -

ACN-75 11 20 19 1 18 8 12 60 29 61 0 90 29 147703 2 5 28 31 60 28 _ -62 0 - 90 28 168594 
X-Y USB- 30 ·--·-·----·-------- --··-· -- -------------···---

BDA- 02 14 30 55 1 19 54 27 60 28 57 0 90 33 151237 2 10 25 22 61 27 -58 0 -90 32 176589 
X•Y US8-30 

~~-------------- ·------ - --·- .. -------
ANG- 91 13 9 52 1 20 23 59 61 28 61 0 90 29 152197 2 9 33 .51 60 27 - 61 0 - 90 29 175245 

X- Y US8- 30 ---------·- ·- ··------- - -- --- -- ··- ·----------- -- -

GBM- 41 13 57 43 1 21 6 6 61 28 59 0 90 31 153558 
X-Y USB- 30 

11111.- 71 14 . 7 54 1 21 10 47 61 28 58 0 90 32 153708 
,X- Y USB- 30 

TEX-16 14 2 34 1 22 20 49 61 28 58 0 90 32 155926 

2 11 3 50 61 27 - 59 0 -90 31 177580 

-·------ _ _j 

2 11 18 4_1 61 27 - 59 0 - 90 31 177960 ';"' 
1\) "'. 1 

2 12 23 23 61 27 - 59 0 -90 31 179599 
x~v use-10 __ ____ __ _ 

GYM- 14 14 4 4 1 23 13 47 61 28 58 0 90 32 157578 2 13 17 51 61 27 - 59 0 - 90 31 180960 
X- Y USB-30 ------- ·---·-·----·· --·-- ·-·- ·· ----·-· - ·- ·-· ---·· ----- - ------------·---------- ···--·--·- ---

----·--- - -·-- - ______ ,, ___ _ 

- ------- ----·- - ·· ·-· - · . ·-- - ·- - -- ··-- -- - .. 
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VE HICLE l lrADAR TABLE 

TRACK-ING TIME 

--· ------- HRS~!N- SEC 

GDS-28 14 48 32 
X- Y USB- 85 -- -------- -·--·· 

SiN- 00 15 2 36 
-Ft USIHSO 

HAW- 12 13 32 27 
X- Y USB- 30 

- -- --- --- ---- -·- - - · 

GWM - 24 12 51 
- ---y;:y U S13~30 --

HSK-25 8 54 ·33 
X- Y USB - 85 - --- -- --··---------·--- -------- · --

CR0- 08 10 0 59 
~v -uss=36 

STATION ACQUI S ITION DATA 

D"AY ~S--MIN SEC RA DEC AZ EtV x Y RANGE 

-1 -~~o --e;r- "t1 ·· - ~o--o-:.:~& -rs-764r--- -

1 23 30 10 61 27 55 0 90 35 158085 

-2 ---z 46-59 - 6-2-2-0 · 6:0 --0--90-30 -n;~-90~ 

2 6 51 57 62 2 8 62 0 90 28 170905 

2 s--34--14- 6 2- z<r- 54-- o -9o·-srrn6s9 

2 10 22 38 6 3 28 59 0 90 31 176510 

STATION TERMINATION O~TA 

DAY HRS MIN SEC RA DEC AZ ElV x y RANGE 

-T---v;:- --- -4 ·3r 61· 2r-- .:..56 ·-u -:.:-90 ··.:..55- re2n2 -

2 14 32 45 61 27 -55 0 - 90 35 182802 

2 H: 19 26 61 21 · --.:..61 -- 0 .:..90 - 211 18-5363 

2 19 4 2 58 62 27 - 62 0 - 90 28 190131 

2 l7 28 48 62 28 - 55 c :..--90- - 55 18"6986 

2 20 23 37 62 28 -59 0 -90 31 19 1065 
·--· · 

MJl.0- 23 15 16 6 2 - 1 s--3-s- -!r5 o3-21---- -s-4·-o-90·--s4TSii"32<r ____ _ __ r - F --52· --- 1 -- z,-3 26 - --:.-55 - - o =CJo- ;;.55 2043 62 

X-Y USB - 85 

CYl- 04 13 55 58 ----x - v usa-=3o __ _ _ 

ACN-7S-- -- u - 18 43 
X-Y USB-30 

- - ---·--- - ---------- ----· -

BOA-02 14 15 60 ----- --x:.:vuss-3o- - --- -

2 17 2 35 64 27 59 0 90 31 186383 

2 18 11 32 64 21 - --6z-- o- - TI- ---2ST1rs-250 

2 20 7 24 64 27 58 0 90 32 190719 

- --------·· - --------· --------

--------------- - ------- ----------------- ------------ ---

---------- ·----- ---

"-'" 

3 

- -- -- - 3 -

3 

6 58 33 63 2 6 -60 c -90 30 2 04474 

5 36 15 62 27 -63 0 -9-0 --27 202752 

10 23 23 62 26 -59 0 -90 31 2085 96 

--.-/ j 

r 
I 

ro 
(J'\ 



'-.._.../ J 

YEHICLE l RA·OAR TABLE 

TRACKiNG ilMC- - ---- STATION ACQUISITION DUA _ _ _ -- STATION "TERMINATION DATA 

HRS MIN SEC - -- DAY .. HRS-ITIN~EC- RA DEC - -- AT"ELV ·x---v - RANGE - oJ.Y HRS lilIN SEC llA DEC A7. cLV x y RAfH>c 

AHG-91 13 1 24 2 20 34 17 64 27 62 0 90 28 191245 -3- 935tt1"- ~-26- - -63 --b ·.;;90 · z.7·-20T120-
X-Y USB-30 

. --- -·--------- - ··· - ··- -··- . ·- -· - ---- - -·- - --
GBM-41 13 7 24 2 21 17 21 64 27 60 0 90 30 192217 3 10 24 45 62 26 -65 8 -82 25 208163 

X-Y USB~30- ·- --·--·-·· 

MIL -71 13 1 59 2 2 1 22 47 64 2~q- o 90 3TT923~- - . - --·3--10"-24 -46--62--26--66----ro;.7924- 207999 
__ x .... v _ u~~""'!Q__ _______ _ . . ... ______ _ . 

TEX-16 11 53 9 2 22 31 35 64 27 60 0 90 30 193853 3 10 24 45 62 26 . -72 24 -65 17 207228 ·--_ x:.:v-uss~3-o - --- - - --- - ·· ---·· 

GYM-14 10 59 54 2 23 24 49 64 21 60-0-9<>3o- f95041 - -T 10·- z.4 · 43- 62-- zt;----:.76·35- :;_54 -- i1 2o6630 
X- Y USB-30 

GlS-28 10 57 5 2 23 27 37 64 26 57 0 -90 57 195090 3 10 24 42 62 26 -85 42 -6 -48 206330 
- x::v-us0:..55- ·-·- ·- - - - ·-

STN-00 10 42 34 2 23 42 6 64 26 56 0 90 34 19-5405 3 10·-~.-0- -62 - 26 -90 46 -44-0--206141 
____ A-E U_S81~ - - _ _ __ ___ _ f-' 

- ----- ---- ·· -- -· - - ·· - -- I. 

HAW~l2 7 28 41 
· · x-v--use-30 ----~--

---~ .. __ -1._ -~~ - -~2 64 __ _ 26 -~l __ Q___?j! ___ 29 _)._994~2 :!. __ 10 24 33 63 __ ~_6 __ -67 __ ?_8_~U ___ ~-~~52~3- ~ 

G\IM-24 3 26 Z6 3 6 57 54 65 26 63 0 90 27 204460 3 10 24 20 64 26 -~47-41-r; 206107- -
X-Y USB-30 ----------- ---- - ----- - .. ---- - - ---

HSK- 25 1 51 54 3 8 32 27 -~~- 2? - . ~~- --- 0 __ -:~~ - --~6 206394 3 10 24 21 64 27 36 17 - 69 35 207589 
. X-Y USB- 85 

---------·---. - ·--·--- - - -- - --- - - ·- - · 

---------~-------------------- ---------· - ------------· 

12 

10 

-·---------------- ---------

-- ---- --- --- - a -·- ,--- - -- - - -·- -



'2 

" 

VF HICLE 1 PADAR TABLE 

TRACKING TlME 

HRS MIN SEC 

STATION ACQUISITION DATA 

DAY HRS MIN SEC PA DEC AZ ELV x 

------------- ---

STATION TERHINATTON "DATA -

Y RANGE DAY HRS HIN SEC -- RA DEC Az -nv x Y - RANGE 

---- "CRj·.::09------ - b- """4------rz--- - --r-10-20- --4----6427 """""60" -·090 · - ~lO t"CfS!i49 --- ~- T6 24-"T6 --64- 27 - 60·--r 1r«r-"3tr£OS54Z _ __ -
x-Y USB-30 -

31 JAN 71 LOI TO DOI IGNITION LAZ 72el 

CRD-08 1 24 20 3 10 56 52 64 27 56 7 81 34 207538 3 12 21 12 65 27 44 21 61 42 206942 
- ---- x- v -uss=~--- -- ---- ·· 

HSl(-25 1 24 24 3 10 56 57 63 27 30 21 -66 27 206753 3 12 21 20 64 27 11 26 -63 10 206664 
X- Y USB-85 

GWM-24 1 24 24 3 10 56 60 63 26 63 54 33 15 205203 3 12 21 24 64 27 45 70 14 1" 204971 
X-Y USB-30 

HAW~12 l 24 28 3 l 0 57 15 62 26 - 73 70 -19 5 204747 3 12 21 43 63 27 - 75 52 _,, 9 20" '' "0 
X- Y USB-30 

STN-00 1 24 27 3 10 57 24 62 26 -85 39 -51 4 205787 3 12 21 52 63 26 -74 24 -f5 14 206 223 
- ·--- -·- · - - ·-·-- ·-· .. -- ----·----·-· A-E USB150 

GOS-28 1 24 28 3 10 57 24 " 62 26 ~81 35 -13 -54 206002 3· 12 21 52 63 2 6 - 71 19 - 4 3 - - 6 3 207086 
X-Y USB-85 

GYM-14 1 24 27 3 10 57 26 62 26 -74 28 -61 14 206347 3 12 21 53 63 26 -66 l i - ~1 23 2075 24 --·· ---· --- -- -· -- ..... ···- -- - - -- -·- -
X-Y US8-30 

GBM_;.41 0 3 4e 3 10 57 26 62 2t -61 1 -89 29 207914 3 11 l 14 62 26 -61 c -c;o 29 207772. 
X-Y USB-30 

Hil-71 0 19 11 3 10 57 27 62 26 -62 4 -86 28 207745 3 11 16 39 62 26 -60 C - 0 0 30 207026 
X-Y USB-30 

------ --------

.___...,- J 

f--' 
f 

f\) 
a:> 



. ....__., 

VEH-ICLE 1 RADAR - TABLE----· 

. TRACKING TIME 

HRS MIN SEC 

TEX-16 1 24 25 
X- Y USB-30 

CR0-08 l 24 29 
X-Y USB-30 

STATION ACQUISITION DATA 

DAY HRS MIN SEC RA DEC ~z ELV x Y RANGE 

3 10. 57 ·-27 -- 62 --· 26 - :...-69 T7 -12 zo 206973 

3 13 5 1 65 27 36 28 48 46 206592 

HSK-25 1 24 30-- --· -- 3 13 ·5-- t 64- 27 0 27 -63 0 206609 
x- v us~-ss 

GWM-24 1 24 29 3 13 5 11 64 27 16 76 4 13 204864 
·X- Y USFl-30 

HAW-.12 1 24 2S . T --i3 .. 5 - 23 63 26 -74 42 -46 12 205f59 
X- Y USB-30 

GYM:..14 0 14 51 3 13 5 28 63 26 -62 3 -87 28 208002 
i<-v USB-30 . 

STN-00 1 24 24 3 u . 5 28 63 26--::69- -16 ·:..73 202072sc 
A-E USl\150 

GDS-28 l 5 26 3 13 5 29 63 26 -66 11 -65 -64 207527 
x-v USR-85 

----------·---rr-JAN- 7i-- · -bCI T(f uoi· SEP IGNITION 

CR0-08 i 5 6 3 15 . 15 7 65 27 4 38 6 52 206200 
X- Y USB-30 

_H_~_K-2_?._ _ _ l 5 5 3 15 15 15 65 27 -30 20 -67 -28 207096 
X-Y USR-85 

_/ 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ .ELV x Y RANGE 

------3 - ·12--- 21 52 - 6-3 26-- :...61·-·- · 1 .;.89 29 2o8l.63 . 

3 14 29 29 66 28 17 35 22 51 206411 

3 i4 29 36 65 28 -2 0 24 -65 - 18 207006-· 

3 14 29 4u 65 27 - 45 70 -15 14 205208 

3 14 29 51 64 27 ~10 25 -64 18 20697t 

3 13 20 19 63 26 -60 0 -90 30 207428 

3 . 14. 29 52 65 26 · .:..59- ··2 -ar· 32_zoa329 · 

·!-' .. 
3 14 10 55 64 26 -57 0 -90 -57 207470 I\) 

\!) 

LAZ 12.1 

3 16 20 13 66 28 - 13 36 -l.7 . 52 206361 

3 16 20 20 "66 28 - 42 13 -73 -41 207638 



Vf r i (., L :· ~A f)t-fi. "';" t · :·H: 

Tr : (. I'! I " - .., H 

r: .. s \·; ... ' ~~( 

GW~ -2£ 5 6 
x-v U~~ - ?C 

Mt.W-~2 " x-v U~R-3J 

i'AD- 23 J ~l 31 
X- ¥ USB - 8~ 

,.i_o- 23 4 56 
X- Y US!=\ - 85 

crro-00 ___ - -- i - 4 -!>3-
x- v USB- 30 

-HSK-25. ,() 36 20 
- x-y: USB-85 

- - -GW~z4·-- - -'--1-o-4 ·-'-·1•e 
x..:y USB- 30 

CYl - 04 0 ~7 53 . -
- : x,,,'f ,u£.B+3cf-

~-- ACN;;75·- ~- -- i'--- ---0--43 
X- Y USB-30 

CYl - Ot, l 4 42 
X-Y USB.;.3C 

• -· ;:i~ :· 

;-1·i. ·r7·~:: · 4 COUI S!T IC~ ! J ~Tti 

flA'T i-'f-S •;p, SEC 

3 1 5 l:: 2r 

3 1:. , i; 1-=:. 

3 1 5 48 3? 

3 l 7 f: ,_ 
-~ 

3 17 -- e ·co 

--:~ · 17 - 9 8 

·3' :~·r1 - :9 ·15·-

3 17 15 .. 42 

3 T<f-- ·2 37 

3 lS 2 44 

r;:. CC:C f> l E:L V x y ~ t.~.;E 

f5 27 -~6 61 - 25 15 20530 1 

~4 2l - t7 i= - 74 22 207397 

~7 26 :'" ~ 0 - 90 55 207138 

~1 26 t;,l 13 - 60 - 63 207730 

66 2a · -2 5 - 33 --- 34 4~- -20-6619" 

66 27 -so - 6 ··a:1 -so" 2.08130 

66 - 2r -•t6 -- 3"'.'f · -s-i:- .,..:r~:n>F.24 

6.7 - 26 . 

6<; - 27 

c-c; 21 

w - : o : 90- -3oioa13·4 
-- ··--·· --·~"'--~~:·~- ;::..~.- .,~ :. -~~~~- · · {' 

H 1 a·2 2a··21la26-s-

70 21 68 19 207450 

..__.., 

s. i !: T ! Gt·: ,.. c: p MI" A"'!"" i > ,. C..t.. :;. 

DAY HRS "'!~1 SfC !<A f'11"C A? F.t V j Y ~ANGE 

3 l t- 20 2t- 6~ 27 -64 48 - ?~ L7 205880 

3 ll ?. c 31 66 27 -f·L'. 2 ':: ;- 28 208277 

3 lt 20 3 67 2. l. ::, :;: ~ -81 ~ ~ 20 611 1 " 

3 1 !I 13 37 68 27 75 24 - :n 6t! 207164 

3 - 18 13 52 67 - 28 · .:3a 2s -53-- 45 201101 

3_ 17 4S; 28 ' 66 ~8- -· -55 - c -90 -55 .. 207335 -. 
~-.-· .' ~~. : ' . 

-~-r- ' i:e- :~- I"4 ,,,, 3-· 7 ~-:6-i - 21 :..t,6 · 23 -65' 22 207235 - -.-

318 _ 13 - 35- .:.69 - 21 - 6s -· u 
.. k ·.. ::·_ ~, "·; ,u...::-.: .. • - ·- ·.~~::·· .. ::··-~~ '.-, ... :.,>- ·,; : -

18 ~~-:~Pl?f0';:: :~~~-~'.' 
3 20 7 2 0 70 27 ·57 - 20 67 31 207583 

3 20 7 26 70 27 7~ 34 55 io 20os42 

__/ 

----



'----' 

VEHICLE ·--RAbi-R YABLE 

TRACKI~,G TIME ST~TION ACQUISITION DATA 

HRS "IIN SEC DAY t--F. S MIN SEC flA DEC AZ ELV x Y RAl'\GE 

MAD- 23 _____ _ T -·- 4 "48- - --3 · ·19 2 47 68 26 82 33 -12 56 206787 
X- Y USB- 85 

Cfl0- 08 l 4 55 3 19 3 5 67 28 -47 18 - 66 41 2075S8 
X-Y USIJ - 30 

------··---------·--·-·-~;+.:24 0 59 42 3 lO 3 14 67 27 12 -77 24 207923 -65 
X- Y USR - 30 

ACN- 75 1 5 2 3 20 So 20 70 27 52 30 54 32 207157 
X-Y USB-30 

ANG- ''1 1 5 1 3 2 c 5b 20 70 27 62 l 8S 2s 2oae24 
X- Y USB - 30 

BDA -'02 1 5 l 3 2C 56 2~ 7C 27 62 5 84 28 208530 
X- Y USR- 30 

CYl-0~ l 5 . 1 3 20 56 23 70 27 78 44 45 8 206462 
X- Y USB- 30 

MAD- 23 5 3 3 20 56 28 69 27 100 54 7 35 206073 
X-Y USB-85 

GRM- 41 0 21 50 3 21 39 34 71 27 60 0 90 30 207866 .. 
X- Y USB- 30 

Mll - 71 0 16 37 3 21 44 46 71 27 59 0 90 31 208062 
X-Y USB-30 

---- _ . .:.__ __ . . _. ,__ 

-__/ 

STATION TERMINATION DATA 

DAY 1-iPS MIN SEC RA DEC AZ ELV x Y RANGE 

3 2G 7 34 69 27 91 45 1 45 206331 

3 20 7 60 68 28 - 55 1 - ez 35 208354 

3 20 2 56 68 27 - 62 0 - 90 2 8 208493 

3 22 1 22 71 28 42 · 41 38 34 206700 

3 22. 1 22 71 27 ~5 14 75 24 208125 

3 22 24 71 27 69 17 72 20 207921 

3 22 · 1 24 71 27 Bi 58 32 4 206()"44 

3 22 1 31 70 27 115 66 11 22 205~29 

3 . 22 ~ 1 24 1i. ' 27 62° 4 -·95·2a 2Cf8695 ·-

3 22 1 23 71 27 61 3 87 29 208755 

f-' 
I 

w 
f-' 



VfH !Cl f: F.tDAJ: Tt8LF 

TR ACKit-.S T!MF 

H~S ''1'< SEC 

GBM-4 l 4 57 · 
X- Y USf\-30 

.~NG-Cl 1 4 54 
X-Y USP.-3J 

r~fiT.--_ 7 ~ . - 4- -57 
X- Y US1'1-3'J 

BDA - C2 4 55 
X- Y USB - 30 

---·-Arn~1s .. . i - 4· 51 
X- Y USB - 30 

CYl-04 4 52 
X- Y USB - 30 

MAD-23 -r -4- - ·53 
X- Y USB - 85 

TEX- 16 1 0 14 
x-v USB-3C 

·GvM_. i4 15 ·- 3 r;7 
X- Y USfl - 30 

GDS - 28 0 8 
X- Y USf\ - 85 

STATION AC OUJS!T! C~ 0~1~ 

DAV HI< S 'n'! SEC 

3 22 49 56 

3 2: 49 56 

3 22 49 58 

3 22 r;c 

3 2 2 50 

,.. 
~ 

2 

3 22 50 10 

3 - -2 -z- 5c H 

3 2 2 54 40 

3 2 3 er 
~-- 56 

3 ;: 3 ~3 5G 

~ .. \ QEC 

71 27 

7l 27 

71 27 

71 27 

70 28 

70 27 

· 10 21 

71 27 

72 27 

72 27 

~ l EL V x Y RANGE 

t7 14 75 23 208231 

t7 24 6 4 20 207635 

t . f:: 13 76 23 208302 

7~ 27 62 14 207493 

31 48 25 35 206495 

86 69 21 1 205857 

139 73 n if 205765 

60 0 90 30 208812 

59 0 90 31 2oaea3 

C6 0 -S~ 56 2 JS04 5 

'""-" 

ST!TION TERMINAT] CN DATA 

DAY Hl<S MIN SE C RA DEC t Z ELV x Y RANGE 

3 23 54 53 72 27 71 27 62 17 207561 

3 23 5L> 5 2 72 27 68 38 50 17 206992 

3 23 54 54 72 27 71 25 64 17 207641 

3 23 5.!. 55 72 27 80 4C '50 8 206915 

3 23 54 5 9 71 28 11 53 ~ 36 206"351 

3 23 55 2 71 27 91 82 8 0 205719 

3 23 . 55 9 11 21 - 169 - -77--- n -3 20578l> .. ___ -

3 23 54 54 72 27 

3 23 54 53 72 27 

3 z3 54 i:e 72 27 

65 11 78 24 208439 

60 1 89 30 2C9055- -

57 c -90 5 7 209093 

----- ..__,/ 

f--' 
I 

w 
I\) 



...___, 

-- -- VEHICLE- - T - RAD/.~ -TABLE 

TRACKING TIME ST/.TION ACQUISITION DATA 

HRS MIN SEC 

- - rTx=n;- ----- --1--4 - -4r -
X-Y USl3 - 30 

GYM- 14 1 4 38 
X-Y USB- 30 

GDS-28 1 4 44 
X- Y USB- 85 

MIL-71 4 43 
X- Y USB-30 

DAY HRS MIN SEC 

4 ·o -44 3 

4 0 44 4 

4 0 44 5 

4 0 44 6 

~M-4C-----l--4- 42 _______ -4 -0-- 44 
6 

x.;.y US8-30 

ANG- 91 l 4 42 4 0 44 7 
X- Y USB- 30 

BDA - C'2 l 4 45 4 0 44 7 
X-Y USB- 30 

STN-00 l 4 41 4 c 44 8 
- A- E US8150 

ACN- 75 1 4 5 1 4 0 44 14 
X-Y USB-30 

CYl - 04 l 4 53 4 0 44 21 
X- Y USR- 30 

il-A CEC I- Z ELV x Y RANGE 

72 27 70 21 68 19 207973 

72 27 t5 10 79 25 2'.l859C 

72 27 t3 9 -71 62 208685 

72 27 76 36 54 12 207216 

72 27 75 37 52 12 207137 

72 27 68 49 39 14 206627 

72 27 85 50 40 3 2!>6587 

72 27 fl 6 83 29 208850 

71 28 - 8 54 - 6 36 206435 

71 27 - 9€ 87 -3 0 205787 

___./ 

STATION TERMINATION DATA 

DAY Hll S MIN SEC 

4 l 48 45 

4 1 48 42 

4 1 48 49 

4 l 48 49 

4 1 48 48 

4 48 48 

4 1 ~8 5 2 

4 1 46 49 

4 1 49 -6 

4 49 14 

RA DEC /.Z ELV x Y RANGE 

73 27 14 34 55 13 2073"59 

73 27 70 23 66 18 207946 

13 2i 71 20 - 42 62-208090 

73 27 

73 27 

73 28 

73 27 

73 27 

72 28 

80 49 41 7 206708 

78 Si 39 '7 206637 

63 62 25 12 206254 

93 63 27 -1 20623~ 

I-' 
69 17 72 20 208277 I 

lJJ 
w 

-20 4«> ~a 35 to6tos 

72 27 - 87 73 - 17 1 206032 



Vi=HIC L::O 1 RhGt.F. TM~Lt: 

FACK H.G TI!.lE: STATION ACOUISITIC N DA TA 

h"S MIN si:c OAY HF S "IN SEC RA ore AZ El V x Y "A NGE 

MA C-23 1 4 51 4 0 44 23 71 27 -132 71 13 -14 205955 
X- Y USl'.\-'85 

GY'l-14 l 5 3 4 2 37 42 73 27 74 33 56 13 201:21 
x-Y USR-3C 

· - - G·o·s.:.21:i- · l 5 c 4 2 · 37 43 73 27 76 30 -22 57 207686 
x- v uss - a: 

STN- CO 5 4 2 37 t-,4 73 27 75 26 63 13 207878 
A- t US'.ll'5C 

TEX-16 l 5 6 " 2 37 45 73 27 78 45 4 5 8 2C6S8t 
X- Y USFl - 30 

GBM- 41 l 5 3 4 2 37 46 73 27 81 62 28 4 2on89 
X-Y USB-30 

MI( - 71 f ~ 2 4 2 37 "7 73 27 84 60 30 3 206444 
X- Y US'l- 30 

ANG- 91 5 5 4 2 37 4€ 72 28 51 12 14 11 20Cl35 
X- Y US'l - 30 

BDA-G 2 5 f 4 2 37 5C 72 27 103 73 16 -4 2Cf115 
X- Y USFl - ?O 

ACN-75 l 5 4 4 2 37 58 72 28 - 40 42 -36 34 207084 
X- Y US'l - 3C 

L ____, 

S TLT IO~ Tf8MIN AT ! GN DATA 

DAY HP5 M! N SEC RA DEC :..z EL V x Y RAN GE 

4 1 49 g 12 27 -108 61 10 - 2 7 206296 

4 3 42 45 74 27 7 8 4 6 43 8 206992 

4 3 42 43 74 27 83 42 - 7 47 207164 

4 3 42 44 74 27 82 38 52 6 207349 

4 3 42 45 74 28 82 58 32 4 206567 

4 3 42 49 74 28 83 75 15 2 206170 

4 3 42 49 74 28 a9 13 n · o 206204 

4 3 42 53 73 28 0 79 0 11 206118 

4 3 42 51 73 28 E2 85 3 _.5 206073 

4 3 43 :> 73 28 -50 31 - 52 33 207705 

J ---

f-' 
I 

w 
~ 



VE'Hi(LE l RADM TABLE' 

TRACKING TIME 

HRS MIN SEC 

CYI - 04 1 5 2 
X- Y USB- 30 

MAD- 23 1 5 3 
X- Y USB- 85 . 

HAW-12 0 13 18 
X- Y USB - 30 

HAW- 12 1 4 54 
- X-Y USB-30 

GDS- 28 _ 1 454· 
X- Y USB - 85 

GYM- 14 1 4 53 
x - v uss..:.·30 

STN - 00 --i-4 -- 5-3-

A-,. E USB150 

TEX-16 1 4 57 
X~Y USB- 30 

GBM- 41 1 4 52 
.. X-Y USB-30 

MIL - 71 . 1 4 51 
x- Y USB- 30 

- -· --------- -· 

..____.. 

STATION ACQUISITION DATA 

CllY 1-'RS "11N SEC 

---- 4 ----y 38 · -- · 2 

4 2 38 4 

'<A DEC Ill El v x Y RANGE 

12 2t ..:.a3 62 -20 3 206360 

72 27 - 97 52 5 - 38 206677 

4·- 3-- 29--23 74 -21 H 0 90 30 208748 

4 4 31 19 74 27 66 13 76 24 208832 

4 ·4 31 2T 74 - 21 90 52 0 38 206873 

4 4 31 29 74 27 82 57 33 4 206707 

4 4 31 29 14 27 a<> 48 42 o 207635 

4 4 31 31 74 27 85 69 21 2 206386 

4 4 - 31 - ·1.0 - 13 · ·21 11 86 4 1 206161 

4 4 31 41 73 27 c;c; 84 6 -1 206171 

-._.,,/ 

STATION TERMINATION DATA 

DAY HRS "!IN SEC RA DEC . AZ ELV x Y RANGE 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 43 4 

3 43 1 

3 42 41 

~ 36 13 

5 36 21 

5 36 22 

5 36 22 

5 36 28 

73 27 ..:.79 49 - 41 1 206912 . 

73 27 - 87 41 - 4 - 49 207255 

74 27 62 3 87 28 2093f2 

75 21 6~ 26 63 19 208135 

75 27 100 65 5 2"5 206538 

75 28 86 71 19 1 206409 

75 · 27 100 60 29 -5 206666 

75 28 88 83 1 0 206250 f--' 
I 

. w 
5 36 32 74 28 -01 80-.;;;10·- -i: · 206216- vi 

5 36 32 74 28 - 94 82 - 8 - 1 206255 

~ .. > 



VcH!C:LE 1 f.~- Dt._!i_ TABL:O 

I .'<AC!< ING T I"lE 

t-i!<S MHJ SEC 

-BbA;.Oi-- -c --4 -5 ·3 - -
X- Y USB- 30 

ANG-91 4 49 
x-v use-30 

---- -a·rn..:15-- · r 4 - 41 
X-Y USB-3 0 

"lAD - 23 1 4 46 
X- Y USB - 8'5 

- ---CYI..:(p;· -- ---- T - 4 46 
X- Y USB - 30 

HAW-12 l 4 44 
X-Y USB-30 

---·e;y,._14---- ·1 -- 4·--55 
X-Y USB-30 

GDS - ?8 1 4 53 
X- Y USP.- 85 

----S -TN.;;.oi5 - 1 4 ·49 
A- ( USB150 

TEX - 16 1 4 51 
X-Y USB - 30 

STATIO~ ACQUISITION DATA 

DAY H~. S MIN SEC RA DEC Al ELV x Y RANG= 

4 4 31 43 73 27 -1i9 80 -9 -5 20619~ 

4 4 31 46 73 2e - 45 74 -11 11 206274 

4 ~ -- 31 59 - 72 28 - 56 21 -65 31 208300 

4 4 31 60 73 27 - EC 31 - 17 - 57 207776 

4 4 32 1 73 27 - 76 38 -51 11 207446 

4 6 25 24 75 27 71 37 52 15 207703 

4 6 2 5-- - 34 75 -2 8 91 82 - 8 0 206358 

4 6 25 35 75 27 117 75 7 14 206443 

4 6 25 35 75 27 114 70 19 -8 206531 

4 6 25 40 74 28 -91 86 -4 0 206324 

-..__.; 

STATION TERMINATION DAT A 

DA.Y HP S MIN SH RA DEC AZ ELV x Y RANGE 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 36 36 74 28 -96 68 -22 -2 ~~6476 

5 36 35 74 28 -62 62 -25 13 206620 

5 36 46 74 28 -60 - 9 - 80 30- 20"9137 

5 36 45 74 27 -7 1 20 -41 -63 208469 

5 36 47 74 27 -7 1 25 -64 17 208198 -

7 30 8 76 28 73 50 39 11 207180 

1 30 2s - 76 - ---zs · "-91 as- -· •s -o- 206-itn- ---

7 30 28 

7 30 24 

7 30 31 

76 28 178 82 8 0 2061t35 

76 28 152 79 5 -- 10 ' 206463 

75 - 28 - 85 73 -17 l 206560 

____,/ ____./ 

!----' 
I 

w 
CJ; 



: 2 

--VE:HI~lRAD-,fli -TABLE -

TRACKING TIME 

HRS MIN SEC 

Mll - 71 1 4 55 
X- Y USB- 30 

GBM- 41 l 5 0 
x.:..y USB - 30 

'-----" 

ST~TION ACQUISITION DATA 

DAY HP S M-IN SEC 

---- -4- -- -6--25 --·43 

4 6 25 44 

RA DEC AZ ELV x Y RANGE 

74 ·· 27 ·=as 71 -19 l 206493 

74 28 - 82 69 -21 3 206540 

BDA- 02 l 4 57 ----- 4· · - e,· ·-25 -- 49· - 74 27 -89 57 -33 .. l 206848 
X- Y USB- 30 

ANG- 91 l 4 56 4 6 25 49 74 28 - 67 51 -36 14 207055 
. X- Y USB-30 

MAD- 13 1 5 3 4 6 25 - 53 74 27 - 64 11 -65 - 62" 209046 
~~y USB- 85 

CYl~04 1 4 5_8 4 6 25 5l: 74 27 -67 15 -74 22 208842 
X- "" USB- 30 

GWM- 24 0 8 33 ··-·4 --8 ls 58 77 - ii . · 64 8 - · aT 26 · 20943·7 
X- Y iJSB- 30 

l:IAW.:.. 12 0 8 25 4 8 19 6 76 28 73 61 28 8 206930 
X- Y· USB- 30 

STN- 00 0 8 16 4 0 i ~ -y4- - 76 -21--.:..r;;a - 79 - .;;.6 -::10- 206569 
A-E US~Bl_50 

GOS- 28 o 8 15 4 8 19 15 75 27 - 124 17 7 -11 206587 
X- j: USB-:85_ 

- ----- -----

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

4 7 30 38 75 28 - 83 58 - 32 . ·4 266931 

4 7 30 45 75 28 - 79 55 - 34 6 207018 

4 7 30 45 75 28 - 82 · 4~ -45 6To·t434-

4 7 30 47 75 28 - 68 38 - SC 17 207737 

4 .. i 30 56 75 27 - 55 2 - 87 - 55 209754 

4 1 30 54 75 2_7 - 61 3 -87 29 20967_2 

4 0 · 21 31 11 ·- 21 . 6Jt-10 79 .. 26 20889_0 _____ _ 

f-' 
I 

4 8 27 31 76 28 72 63 26 8 2061tlt6 ·-·· - -·--·· -·-- w 
--;i 

· 4 -a- ·21 31 · 1t.· · 2·1 - 14r···n - - · .:-9 ·-.;;.10 20615s 

4 8 27 31 75 27 - 119 76 1 - 13 206182 



-i,-E HI Cl F -Ri.D~ -R TABLt 

Tk ACK I~.G TI ME 

HPS Miiii SEC 

-- - -GYM- 14 C 8 13 
X- Y US'l - 30 

TEX- 16 0 8 11 
X- Y USB-30 

-- - Mfl--r c - -- ----o-- s 
x- v us~-30 

GB"'-41 0 8 
X-Y US'l -3 0 

8 

5 

-----BIYA_:_O~ - - - -er 5- s-
x-v USB -3 0 

ANG- SJ C 8 3 
X-Y US'l- 30 

--·------- ----·---

GWM-24 0 56 28 
x-v us~- 3o 

HAW-12 0 56 36 

STATION ACQUISITION J~T~ 

DAY H<S Miii< s~c Rfl DEC A.Z ELV x Y RA NGE 

-. 8 19 17 75 28 -87 74 -16 1 206635 

<,. A l<; 20 75 28 -83 62 -28 3 206901 

. --4 -- -9 - 19 23 75 27 - 79 47 -42 7 207402 

4 8 19 26 75 27 -77 45 - 45 9 207505 

4 8 l 9 26 75 27 -77 34 -5 5' 11 20'7981 

4 8 19 28 75 28 -67 27 -61 20 208356 

---- - --3-CJAN 7C L ·"I SEP TO -tlR IGNITrb-N 

4 8 27 37 77 27 64 10 79 26 208883 

4 8 27 37 76 28 72 . 63 26 8 206441 --x;;.;. v--u-sF3_o __ ---- - ----------

ST~ - 00 O 56 44 " 8 27 37 76 21 - 141 10 -0 -10 206149 
A-E US8150 

GDS - 28 0 56 47 4 8 27 37 i5 27 - 119 76 7 - 13 206177 
x-v- usFf~s~- --

__... 

ST ~T ION TERMINATION DATA 

DAY HRS MIN SEC 

4 8 27 31 

4 8 27 31 

4 8 27 31 

4 8 27 31 

4 .. 8 27 31 

4 8 27 31 

- LAZ- - -72.1 

4 9 24 5 

4 9 24 13 

4 9 24 21 

4 9 24 24 

RA DEC AZ ELV x Y RANGE 

75 28 -86 -72· ~18 1 206243 

75 28 - 82 60 -30 4 206531 

75 27 - 79 45 --.;:.4i; 8 2070'51t _ __ _ 

75 27 - 76 43 -46 10 207163 

75 27 -76 33 -57 1-2 207646 

75 27 -67 25 -63 21 208035 

78 2.8 65 22 66 23 208726 -
I-' 
I 

77 28 
w 

65 7 4 14 6 206705 ()) 

77 28 - 111 69 -2 0 - 8 206812 

76 28 -101 65 5 - 24 206897 

_,/ ,. --



'-._..., __./ 

VEHICLE 1 RADAR TABL E 

TRACKlNG--TlME STATION ACQUISITION DATl ·--- - STATION TERlrrNAnDNDAIA 

HRS MIN SEC DAY HRS MIN SEC RA DEC ll ELY X V RANGE UJ;VtlrSPUN SEC RA DEC n ELY x . y RAIHiE 

I GYM-14 o 56 49 4 8 . 27 37 75 ZI -16 1Z -11 1 206238 4 9 24 26 76 28 ~2 60 -3o 4 2DTOJ9 
j> x-v USB-30 . 

TEX- 16 - 0 56 51 4 8 27 37 75 28 -82 60 -30 4 206527 4 9 24 28 76 28 - 78 48 -41 8 207451 
X- Y US8- 30 

Mll-71 0 56 54 4 8 27 37 75 21 -7945 ~4 8 207050 4 9 24 31 76 28 - 74 34 -55 13 208091 
X-Y US8- 30 

GBM-41 0 56 54 4 8 27 37 Y5 27 -76 43 -46 10 207159 4 9 24 31 76 28 -73 31 -57 15 208223 
X-Y USlt-30 

ANG- 91 0 56- -55 4 I 27 37 75 27 ""67 2S -63 21 208030 .. ---9---z4 32 76---zt----.,,~~u2•2-0CJIB 
X•Y UStl-30 

X- Y USlt-30 
4 9 24 34 76 27 -71 22 - 67 11 208'1~ BDA- 02 0 56 57 4 • 27 37 75 27 - 76 33 -57 12 207642 

31 ..... 71 Cla. TD LOPCl IGNITION LAZ 12.1 

- ··- _: _l .... -1·1 
. . 

i . 

' -1 
••24 1 11 46 4 10 11 42 71 H 65 32 55 21 208327 4 11 23 211 79 21 63 47 .; 40 la 201'11' 1=.:p I 

. X•Y USl-30 ; I I 
-·· - . . ' (JJ• 

v __ · :~ .• Hf!=lt . . I - 11 46 4 • 10 . 11 42 11 28 · 47 1 -19 47 209718 4 11 23 28 79 29 35 16 -71 33 209265 .?§ 
"i~~ . ~. ,.,, ... ., 

?:::..<'~ .. ~:zft~JO ~ . - 11 M 4 1i 11 56 · 11 ZI 30 H 3 6 206755 4 11 Z3 49 Tl 28 - 62 11 - U 6 206tl9 

i ;: ' . ~~·~... . . 

· ~ -:,;~°'' ~2f ·. ·· .. 1 u n 4 10 u 4 76 u -92 55 1 -15 207324 
. ,d, · · ....,., use-I' 

4 11 24 3 77 21 - 83 42 -a - 48 207977 

~:7~~2~~¥ . ,·:,·~ --- ,., · -~ 1~~ 
i~'ll.~.,~ .,,._ I 

.. ··,., , ... ~.-
•( "'~"'"(lt5 .. 

------ --

12 

10 

" - -----·- - --------·--



12 

10 

VEHICLE 1-RAOAR TABLE 

TRACKING TIME 

--------------------- - --- - - - ------····----

STATIOl'CACQUISITION DATA 

. - ARS MIN SEC - --- - nAv Aris· 14IN SEC RA DEC .u--n v-·- x ·· v-nllGc ·· 
~TATION TE~M INliTlON DATA 

DAY HRS" MIN SEC- -- ~A DEC-~Z-cl-V-- x---v RANGE 

STN-00 1 11 54 4 lO 12 5 76 27 -99 60 -30 -S 207193 4-U-·n~ 77 28 -88 46 ...,44 2 207781 
A-E US8150 . 

----------·------ -·-- --- - -
GYM-14 1 11 57 4 10 12 6 76 28 -79 50 -40 7 207536 4 11 24 3 11 28 -74 35 - 54 13 208289 

- -- x.:.y lfSS- 31f -. ----- --- · --·-- ---- · - - --' 

rex-16 1 11 56 4 I012- lo 76 21 •75 38 -s1 11 2oeo36 4 n 24 6 11 zs-~v.-;;.~11r,l>lllllr5 
X-Y USB-30 

- - -- -- ·-- - · - ----

BDA-02 1 11 51 4 10 12 12 76 27 -66 12 -76 24 209399 4 11 24 3 77 27. -57 0 •90 33 21 0254 
x-v use-;.30 - ·· - --- --------··--·- .. -·---- · - -- ------- ---· -------. ----· 

GBM-41 1 11 55 4 10 12 X-Y USB-
3

0 · 13 76 27 -69 21 -67 19 208896 4 11 24 8 11 "~ T "4fZ_--zT_ZO'JBTZ 

. ------ ·----·- -·------ ·--------------· .. ---···----

Mll-71 1 11 51 4 10 12 13 76 27 -71 24 -65 18 208746 4 11 24 5 77 27 -64 10 - 79 25 209644 
x-v US8-30 - --·-· --··--·- ·------·-- ------- --- -

ANG-91 0 15 56 4 10 12 14 76 27 ~T•86-~ 20991tl --~----nf-28 ___ 10- -IO- 27 .;.61 c -90 29 2ouu--
X-Y USB-30 -- --- ------ ---- -----~ 

CR0-08 0 3 48 
X•Y USB•30 

4 11 19 34 79 28 59 0 90 31 210012 ·-·- ---- -- ·- --- - ----- .. --- -·- -------·-- ·· --'...::.-'----
4 11 23 22 79 28 58 1 89 32 210171 11' 

- ----· ------ ··-·-- -- ~- ··-·--------- +:"" 
0 

CR0-,08 1 11 42 4 12 10 1 79 28 53 10 78 --n- 209762 ii---rT-iT- 7t3 80-29 4 2 21 61 " 209llf0 _ _ _ 
X-Y USB-30 

HSK-25 1 11 42 4 12 10 9 78 29 25 21 -67 24 209093 ~ 13 21 51 79 29 10 25 - 65 9 208947 
· ·-- - - ··- ··- ·- - - - -- - - ··- - -- -------·-- - -· --- --

X-Y USB-85 

--- ------------------ ·-··-·---- - ----· ---- - - -----·------

----- --- -·-·- ----

-..__-' .._/ 



'----"" 

---------------- --- ------------ ---- - --- - -----

VEHICLE 1 RADAR TABLE -- - -----

----------llfACKING-TIME _____ -- ------ --- "---StA't"IoN AC-olffSITION -DATA STATION TERMINATfi:ltroiTA -

HRS MIN SEC --DAYtiRSHIN -SEC- ----RA DEC - -AZ ELV -x -- v -RANli-E OAY HRS HlN sec RA Oct ---Ar El v --- x- - -y - "l{DG"("- -

GWM-24 l 11 40 4 12 10 12 79 28 59 57 29 16 207453 --------4 13 21 - 52 80 28 40---,0-_13- TS 2-07197 
X-Y USB-30 ------- ----------- --- ---·-

tlAW-12 1 11 40 4 12 10 29 78 28 -71 66 -22 7 207184 4 13 22 10 79 28 -73 52 -37 11 207744 x- v -use.::.3·0 - -- ------- -- --------- -------------- --

GOS-28 1 11 37 4 - 12 10 37 77 27 -77 32 -19 -56-208489 --- -- -4--u-22 ·13- ----.,s-----z-1 -6-9 19-_45 --62 209305 
X-Y USB-85 - ----------------------

STN-00 1 11 35 4 12 10 38 77 21 -a1 37 -53 7 208262 4 13 22 13 78 27 _ -73 24 -65 16 209041 -··------- - --- ·- -- ---------- -- - ----- -- -------- ------------ -- -- - - -- - ------- .. A-E USB150 

GYM-14 l 11 34 4 12 10 - 39 - 77----z.7-;;"fl- -25 -64 17 208861 --41T---Z2- 12- 78 -27--65- --n ..:.77 _ 25 209750 
X-Y USB-30 ----------------------------- ----. - ---·---- ------- - ··-- .. -- -- ---- - ------ -------- ------------

TEX-16 1 11 35 x-v use-3o ________ -- 11 21 - - ·------ -66 14 -75 23 209489 
• ·· -- - --- -- ----~ --

_ -- ~ ___ _12 __ IQ_ __ ~_ 4 13 22 - - - · . --------- -- -- ------------- 1_-_8~~-------78 27 -59 31 210383 -15 

'Mll-71 0 6 _ 0 4 12 10 41 77 27 -59 1 -89 31 2102.\4 4 12 16 41 77 27 -59 0 -90 31 210007 
X-Y USB-30 - - --- ----- ------- - --

I 

CR0-08 1 11 54 4 14 8 26 80 28 34 27 47 48 208921 X-Y USB-30 ---- ---- - - - --- ----- -- - -- -- - --- -- -- ---- --- -- -- -- - -------
I--' 
-' ' +:""" 

'!_: __ lL _ _?_~-~- 81 29 11 34 - 25 52 2086U 

I--' 
HSK,-25 l 11 57 4 14 8 34 79 29 -2 26 -64 ---22Cf900Z ___ _ 4 f5 20 3 f--S0-----,2""°'9,,------.,l""'8---2=3..---6---=--.6,---"""'l=7-=20=9=2""°'3"°"1,---- - I 

X-Y USB-85 

5WM-24 1 10 10 4 14 B 35 79 28 8 75 2 15 207201 4 15 18 45 - 80 28 -40 70 -13 15 207293 
--~x-v us8-3o-

--------- - ~--- ·---- · ·----------------

- - ----- -- -----------------

------ --- -- ---------- --

12 

- - -------- -------- --·-- - ---- . -- - - -·- ---- . 
10 

-- - - - -- - ----



. 2 

•0 

VEHICLE 1 RADAR TABLE ------- -- ---· -- -· --

TRACKING TIME STATION ACQUISITION DATA STATION TERMINAITON DAT11 ___ 

HRS MIN SEC DAY HRS MIN SEC RA DEC t.Z EL V x y RANGE DAY HRS MIN SEC RA DEC AZ ELV -- -- x v 'RANGE -

HAW-12 i -Ti - 6cf ___ - ---4 - -r4 8 48 la 28 - n - - 41 :::,.- a - 14 2os21t1 - --- 4 15 20 4·9 80 2s· -.:.6~ - - -2-6 =~-q-ZCfl1ocr9- - · 
X-Y USB- 30 

-----·----·-

GYM-14 0 11 13 4 14 e 51 78 27 -60 2 -8 8 30 210370 4 14 20 4 7fl 27 -59 0 -90 31 209928 
X- Y USB- 3 0 

STN- 00 1 11 58 4 14 - - 0---51- - ·=ni-·- zr ;..61 i5 .;;74 22 269608 4 15 -20 -~rn·---acf -21---· -59-- ~ --;;,5-6 - 32211)7tZ8 _ __ _ 

A-E USB150 

GOS- 28 1 2 50 4 14 8 51 78 27 -64 10 -68 -62 209886 4 15 11 42 80 27- -56 0 -90 -56 210129 
x-v us0:.a5 

CR0 - 08 r - n -- 40- - - -- 416---6 -5'7 -- ao-- -29 5 -3-6 --- -7 - 53 208641 _ __ -Jt 17 18 -37- --01 -~-13 35 -18 53 208779 
X-Y USB- 30 
--

HSK-25 1 11 41 4 16 7 4 80 29 -29 20 -68 -27 209514 4 17 18 45 81 29 -42 12 -75 -40 210068 
X-Y USB- 85 

GWM-24 u-39----- -4---r6 -- -., - -ff - 00- -28- --ss· 61 -.;.24L6£0T67r - -H--- · r - n --u -- -.!T- --·-ar --a--~ 47 940 18 209272- -- -
X-Y USB-30 

HAW-12 l 11 36 4 16 7 21 79 28 -66 
- X-Y USB-30 

16 -73 23 209710 4 17 18 56 81 28 -61 2 -87 29 210645 
f--' 
I 

~ 
f\) ' 

MAo-23 o 39- - 6------- 4 - u, -· ·39- 2 z-- a2 ·21 --- 53--- c -·-c;o 53-··20 9416 ----- 4-- 17 n -- 2s a2- -2.., - - - 59 -·· e .:...n---s-a--2rnitu ---
x-v USB- 85 

MA0-23 l 11 54 4 18 5 7 82 27 66 14 -59 62 210051 4 19 17 l 84 27 75 26 -28 60 209451 
- -x~v use-as 

- ---- --- ------------- --- ------- -. -- ---· - --·-·- ··· . -- --· ·- - -- -·· --·- ·· ----. 

- -------------------- - - - ------- -- - - ---- - --- ----

------------·--. ·--

L ._/ 



12 

10 

VEHICLE 1 RADAR TABLE 

-TRACKING TIME 

'-.__..,; 

- - - .. - -----. 

---- stATION ACQUiSTllON ou;c -

--- - ·-· HRS MIN SEC DAY HRS MIN SEC RA OE-C --Ai El .... --x - -Y-RANGE-

____,/ .._./ 

STlilftltC TEIUff .. ATI ot.r-nu A - --- -

·oAYHirs··Mnf SEC .. . u--oEr-ATEL v -x- ·- v-tt~ - -

CR0-08 1 11 59 4 18 5 20 81 29 -25 32 -3't 50 209034 - 419. --rr-19 8:Z- 29 ..;39 -2-.\--SS 45 209576 

x-v us~~o--------. - -· -··------ ·-------- ---·------ . 

HSK-25 0 32 5 4 18 5 24 81 28 -50 5 -83 -49 210547 
x...;v- USB-85 -·----- -- -·- . --- ---- -· ------- - --· 

GWM-24 1 11 5~ 4 18 5 28 81 28 -65 36 -51 20 208804 
X-Y USB-30 

CYl-04 1 8 1 4 18 8 53 82 27 59 0 90 31 210676 
---X-_;Y - iJSB~------- ··-- - --·---- ·-··-------- ·--··· ··-- -----· - --

ACN-75 1 11 42 4 20 3 25 84 28 60 8 81 30 2fi>583 
X•Y USB-30 

CYl-04 1 11 39 
- - -- it-Y USB-30 . ·--- -- - -· .. :L .~.9 _ _]__ 3_!_ 84 __ 2~-- _ 10_~.? . . ~-~ _ 19 ?09?~~-

MAD-23 1 11 42 4 20 3 34 83 27 82 35 -12 55 209087 
-~y US8-85 

CR0-08 1 11 43 4 20 3 54 82 28 -lt7 16 -68 41 210040 X-Y USB-30 ---------- -- --·-- ·----·- ··· - ···----· ··- - ·--· 

GWM-24 0 55 57 4 20 3 59 82 28 -64 11 -78 26 il031tl 
X-Y US&-30 ·------- · 

ACN-75 0 8 It 4 22 1 36 85 28 50 31 52 33 209444 --·-- -------- --- - ··-· -------··- -- ·· - ·-·---- -· --- ---·· ----- -
X•Y US8•30 

4 18 37 29 81 28 -54 0 -90 -54 209580 -- - --- .. . . -· - ----------

4 i9--l7- -26 a2· 28 -65 22 -66 23 209698 

4 19 16 60 84 28 65 12 76 24 210203 
---- ··-----· ·-----···-

4 21 15 1 85 28 55 - 22 61t 32 209832 

--~-~J .. l.LJ.~ ... ~L .£~ 75 36 53 12 209075 

4 21 15 15 85 28 92 -~---U-208515 

I-' 
4 21 15 37 83 28 -56 4 -85 34 210854 . I 

+ w 
···1 

- -.-····--- ·- -- ·--- ---· 

--~o ··59 56 83 ···n -~6~1--0~-~9~0~=2=9-2=1~0=2~9~6--

4 22 9 40 85 28 49 32 50 34 208962 -------

---- ·--··- - ------ -----

-----···· ------- ··---------·-

- - ·---------·· --··- ··----- - · ·-- --------- ·· - ----·--------

.. ----- - ---- - --

-·-··· -- - ------ ----·--·----



,, 

' 0 

- - VEHICLE -1 - RADAR TA-BCE - ----- ------ -- -···----- ---

TRACKING Tl'4E STATION ACQUISITION DATA STATION TERMINATION -DAH ----

HRS MIN SEC 

- - ANG;.91---- ---0--8 --- z

X- Y USB- 30 

BDA - 02 0 8 2 
X- Y USB - 30 

DAY HRS "IIN SEC RA DEC AZ ELV x Y RANGE DAY HRS MIN SEC 

4 22 f - 3Ef --8~ 28- 62-- 3 87 282lfo5T 4 - 22 -9 40 

4 22 l 38 8 5 27 62 8 82 27 210763 4 22 9 4 0 

CYI - 04 0 r -~ni--------,.-- -2-z----1- 42- - -ss--28- - 11s- -46- 43 - - a-2oa121--- - -----.i;--- -2~ --.;- 4o 
X- Y USB - 30 

MAD - 23 0 7 55 4 22 1 45 84 28 101 56 7 33 208357 4 22 9 4-0 
X-Y USB-85 

31 Jmrr ----rnPn 1c Ll1 JETT 1c1r1rrnJ1 - - - ----ur -72~r ----· 

ANG- 91 1 3 40 4 22 9 59 85 28 0 4 85 27 210528 4 23 13 39 
X- Y USB- 30 

BDA- 02 l 3 46 4 22 9 59 85 27 63 9 80 26 210253 4 23 13 44 
X- Y USB-30 

ACN- 75_ 1 3 47 4 22 9 59 85 28 49 33 50 34 208944 4 23 13 45 
X- Y USB- 30 

CYl-04 l 3 50 4 22 <; 59 85 28 79 48 41 8 208240 4 23 13 48 ---- --------·- -·----·---·· ·----··-· X- Y USB- 30 

MA0;,. 23 1 3 52 4 22 9 59 84 28 102 58 8 31 207895 4 23 13 50 
X-Y USB-85 

GBM-41 0 40 44 4 22 32 58 85 27 59 0 90 31 209949 4 23 13 42 
X- Y USB- 30 ----- ----· -·--·- -- --------

(_ c 
------

RA DEC AZ- EL V X - y RANGE 

85 -20-63 __ _ -4 :as- ·-2'2losu-

85 27 63 9 80 26 210272 

85 28 79-- 48 - · 41 5 -208258 ___ _ 

84 28 102 58 8 31 207912 

86 28 65 17 71 - 23 21026"3 

86 28 70 2 1 68 19 210082 

86 a 39 43- 3~- -35 2011~60 

86 28 82 61 29 4 208292 

85 28 120 69 11 18 2081 09 

86 28 63 1 82 27 210835 

__./ -

I--' 
I 

+ 
+ 



'----" -..__./ _) 
....._ 

VEHICLE 1 RADAR TABLE 

TRACK ING TI ME STATION ACQUISITION DATA STATION TERMINATION DATA 

HRS MIN SEC DAY HRS MIN SEC Rl DEC lZ ELY X Y RANGE Ulv-HR-SlifW~ RA DEC lZ ELY -X -- Y lllNSE 

MIL-71 o 35 36 4 22 38 8 85 27 58 O 90 32 209918 4 23 13 44 86 27 62 6 83 28 21090I 
~. X-Y USB-30 

-----· - - --· 

ANG-91 1 - 11 37 5 0 0 13 86 28 67 27 61 20 209790 5 1 11 50 87 28 67 42 45 16 209131 
·x-v USB-30 ----- -----· ------- - -----·-----.. --

MIL-71 1 11 36 5 0 0 14 86 27 67 16 73 22 210446 5 i---u--so 81 28 n 30 . 59 15 209150 
X-Y USB-30 ----------------· 

TEX-16 1 11 32 5 0 0 15 86 27 60 2 88 30 211248 5 1 11 47 87 28 67 15 73 23 210530 -------·----------·---. -----------·- ---------- -- --·------· --- -X-Y USB-30 

GBM-41 1 11 31 5 0 0 17 86 27 67 17 72 22 210370 s 1 11 -4~7 ze 1z--n-ss---rs- zcr96TIJ 
X-Y US8-30 -· 

8DA-02 1 11 33 5 0 0 18 86 27 75 30 59 13 209652 5 1 11 51 87 28 81 44 46 6 209062 
-------- ---- -- ------------- -----·-·- - -- . ---· 

X•Y US8-30 

ACN-75 1 11 37 5 0 0 21 85 28 27 49 21 36 208771 5 1 11 58 86 28 4 54 3 36 201690 
X-Y US8-30 -- ··- ---

CYl-04 1 11 37 5 0 0 - ~~-- .M_ ~L-~~ 72 18 .... . i ?_O_!J, 17 . -· ____ 2._ _ _!_ ~-....1. .. -· 86 28 87 87 3 0 208038 I-' 
I 

X-Y USB-30 +:--
Vl 

MA0-23 1 11 38 5 0 0 28 85 28 147 75 13 8 208056 _ ___ · 5 1 12 5 86 28 -150 76 13 -1 208141 
X-Y USB-85 ···- - - --- ---- - ------·--· ··-----· 

GYM-14 0 26 48 5 0 44 58 87 27 59 0 90 31 210201 5 1 11 47 87 27 61 5 85 29 211149 
X-Y USB-30 

·--- - ·------· · - ---- - ----· -- - - ----- -- - . - - - ------ - ---- ---·- ·-··---- ---- ------- ·- - - -

-------- --- - --·. ---

-----------------· --- · - -- ------·--·· ------ - -
12 

II 
.. ------ - .. ··· ··------

10 

·----- - ------ ·---· -·· ·--··-·- - ···- ··-·· ·-·-··- ····· - ·-··- ----



-- VEH-ICTE ···- ·· c ·RADARTABU-___ _______ ··-- - --- --··· 

TRACKING TIME 

HR S MIN SFC 

----t-os-2s··--·--0 i4 - 20 -
x-v US'3- 85 

ST N-00 0 9 20 
A- E US'3150 

---- GYM.:..- i -4-- --- r -1 2 ··--1 -
X-Y USB-30 

TEX- 16 1 11 59 
X- Y USB- 30 

GBM-41 1 12 -- ·-1 ·· 
X- Y USB-3 0 

MIL-71 1 12 0 
X- Y USB - 30 

STtTION ACQUI S ITION DATA 

DAY t<F S "IIN SEC RA DEC AZ EL V x Y RANGE 

5 Cf- t.r 30 . 87 27 56 0 -90 56 210275 

5 l 2 33 87 27 55 0 90 35 210948 

5 · ·T se · 23 01 - n 6c Ttt - 15 2·3·- zro1a8 

5 l 58 23 87 27 71 25 64 17 210093 

s ·--- I ·· · 5 s · 2s -- -a1 ·za - · u; ·4r 4 a 11 ·2o~e1 

5 1 56 25 87 28 76 40 50 10 209362 

··- ·-· -·-·-----· 

STATION TERMINATION TJATA-

DAY HRS MIN SEC RA DEC AZ n v· x Y RAt<TGE 

s- 1 - 11 so ·· · ·01 -27-- ·- s«r-.+~-~«r 21rzcrs· 

5 1 11 53 87 27 56 1 88 34 211357 

5 3 H f --·24- ·a0 - 2·a · - 12 ·2·a - - 61 - 16 noooti - -

5 3 10 22 88 28 76 39 50 11 209443 

. 5 3 10 26 a a 2s- 19- -sr - 33 6 -zcre7lflt ... .. _ _ ·-

5 3 10 26 88 28 81 54 35 5 208847 

<;-os-..::ze--- -T - Ti . ·sa-·---·5--i:-50 26 -··s1 21 
X- Y USB- 85 

6-S- - lT -62- 622108'01 · - - ···--5 "-- T - 10-··- 24 ' - Slr- £T 73 25 .;;;32-·ornOT56 .... 

STN- 00 1 11 58 5 1 58 26 87 27 63 9 79 27 210981 5 3 10 24 88 27 71 22 67 17 210346 I-' 
. fi::e USB 15 0 ·- I 

8DA-02 1 12 2 5 1 sa·- ·21 - 97- -25- -u - ·-54 · 3e; ·-22otft76 -- ···- ·- --5 · 3 - 10 . 29 ·a9 
.i::-
0'\ 

28 -- - % - 6a- 22---;;2-·2os441 -- -
X- Y USB-30 

ANG-91 1 11 60 5 1 58 28 87 28 66 53 35 14 208814 5 3 10 27 88 28 57 67 19 12 208470 
·- X_;Y .. USB-3 () 

------- ·-··-----·--··- ·----·- - ·---- - -·-------·· ··--- ----·-

- --- -·---- ------ --···--· ---- -··· 

----- ------··-··- -- - - - - - --··--·-·-- -- ··-

-- ---- --· ---------

------ -··-· ---------- - . ---- ·-··-- -- ·-·------------·-·-·-·-

---- ----··-- ------ -- - - ------· --·----·-· --···------· 

l '-' 



'- "---"' 

VEHICLE l RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA - - --- - -- STUfl»f TE"104lNITY-OtrU14!"X---

HRS MIN SEC DAY tits MIN SEC RA DEC AZ ELY x y RANGE- -----i>AY--HRS M"IN - SEC- ------u ---oer- ArcLY x - v- ---uliff 

ACN-75 l 12 l 5 l 58 -31 86 28 -r~ s3 -11 36 208813 5 3 10 38 87 28 -34 45 ~29 35 209116 
X•Y USB-30 ---- -----

CYI-04 1 12 2 --_____,x,,----v use~ --------
5 l 58 ~--?__-~ __ _1!! ____ -:~~~-::!__~_?-~~~--------- 5 ~- -- _!-~ 39 --~--~~-=~~ -2~--- 2_~_08471 ·--

MAD-23 1 12 0 5 1 58 40 86 28 -122 69 11 -18 208338 5 ~--ro-4o sf 28 - 101 57 1 -32 208760 
X-Y USB-85 ---- --

STN-00 1 11 40 5 3 56 55 88 27 
A-E US8150 ----- - -------- ·- --- ----------- ----

77 31 59 11 20994? -- 5 5 8 34 89 28 _ 86 44 46 3 209391 

GDS•28 1 11 38 5 3 56 55 88 27 79- B --_16 - Sit 209758 
X-Y USB-85 - -------- ---- ~-· ·- - ·------ -- ----

GYM-14 1 11 42 x-v USB-30 ------ -- - -
5 3 56 ~6 88 28 76 38 51 11 209589_ 

TEX-16 1 11 ltl 5 3 56 58 88 28 79 50 ltO 7 209093 
x,..y USB-30 

CiM-41 1 11 41 5 3 57 1 18 28 81 67 23 3 208563 
X-Y USB-30 

MIL•n 1 11 44 5 3 57 1 88 28 85 65 25 2 208611 
X-Y USB-30 

BOA-02 1 11 44 5 
- ---- x-vusa-30 ------ -- 3 - ~? __ _ --~--~28 _p~~- 11 -4 208353 

---------

,-- 5- - 5---y;-----89-28 87 lt8 -3 42 2092Il 

5 5 8 38 89 28 80 53 37 6 209054 

5 5 8 38 89 28 83 65 - 25 3 201691 

-- - - -- - __ 5 -- ~ - -~--- 42 _ 
I 

89 28 80 82 8 2 20M01 !-'-'. 
- - -- - - - I _ 

_J::--

5 5 8 45 89 28 91 80 10 0 201423 ~ 

5 5 8 48 89 28 •139 84 -4 -5 208387 

----- ·· ----- - ----------· 



; ~ 

• C 

VtHlCCE' - - 1" i;Ar:A"R - TABLE 

TRAC KING TIME 

HRS f'I IN SEC 

- ANG-9T -
X-Y USB-30 

ACN-75 
X- Y USfl -30 

-- --tvT~~

x-v USB-3 0 

11 45 

l 11 45 

11 46 

l'AD-23 l 11 4 3 
X-Y USB-85 

ST llTI ON ACQUISITION DATA 

DilY HF S MIN SEC RA CEC t. Z ELV x Y i<A NGE 

,_ - - 3 . 57 6 88 28 37 76 9 11 208381 

5 3 57 16 87 28 -44 38 - 42 34 209572 

--5 - 3- - 57 17 87 "28 -&l - 57 -33 5 218814-

5 3 57 2C 87 27 -92 48 2 -42 209138 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE 

5 5 8 51 89 2s · -31-- 77 . '-7 u ·-2o·a4s6 --

5 5 9 l 88 28 -54 25 -60 32 210323 

5 5 9 3 00 2s - 11 42 -47 io 209487 

5 5 9 3 88 27 -82 35 -11 -54 209819 

HAW- 12 --0 45" 20 5 ------4 ---z-3 ---- 12 -g9 ----27 - 00- -- ---0 - 9(} 302r057t0 -- ---- --- 5 5 - 8 32 90 ·2ir- - 6zt · -q -gu- 2-o ·-zn:z57- -
X- Y USB-30 

HAW -12 l 11 53 5 5 55 5 9C 27 67 19 70 22 210790 5 7 6 58 91 28 71 33 55 16 210069 
X-Y USB-30 

sTN-oo l u ----54·---- - - 5 ·---5 5: n as 2r ·-- 93 ·- 53 36 -r209125 5 7 - 7 5 90 28 - · 10 8 6( 2"2 -:.;_7 208"8lJ6 
A-E USB150 

GYM-14 1 11 55 5 5 55 12 89 28 e 3 63 21 3 208824 5 1 7 7 90 28 88 78 12 0 208606 
X- Y USB-30 

Gos-20 1 ----1r--53-- ·5-- !rss -12 - ·-·09--·-ia ·91+ -- -50-- 2-3--;{ 208975 -- 5 7 1 5 90 28 109 72 ---- 6-- 17 --209705 
x-v USB-85 

TEX-16 l 11 55 5 5 55 17 89 28 86 75 15 1 208569 5 7 7 12 90 28 -40 90 0 0 208537 
x.:.·ruse-3-o 

------ ·--------·- ---

---------· ---·----- ·----

--- -·-, - -· - - ---.-- .--...--- .__/ _,/ 

·-

i--' 
I 

~ 
cp 



'-.._.,· J 
--------------------------- ·-· ----------- - --- - -

VEHICLE 1 RAOAR TAllLE 

TRACKtNG TIME __ .,. ____ ..;. __ · .• \.-IfiON DATA - - -- -- - -- STATliJN-tTRMiN1(TI~DATA-

·tt1rs-..1N sec DAY MS Mlii" SIC H 1l~ .u £LY x v---u~r- --ol--Y-HRS--MrN SEC--ffOEc··--.--rnv--x -·--y - "-ANGE- - -

IUL-71 1 11 53 s - s 5' z4 .. 21 -1n .a9 o -1 209449 5- - -7---,- -1 7 90 28 -89 75 -15 0 20865-8 
X•Y US8•30 - - ---- - - - --- --- ----- ---- - ·- - - - --·- ··- - - - --- ---

GBM-41 1 11 52 5 5 55 25 89 28 -64 87 -2 1 208450 5 7 1 11 90 28 -82 73 -17 2 208697 - ---x- v use='3_o _ _____ ____ _ - --- - --- --- - - - ------ ----- - ---------- -- -- -------

&JA-02 1 11 52 5 5 55 28 88 28 -104 75 -lit -It 208560 _ ___ __ 5 --7- --.,- 20 89 28 -90 61 -29 0 2089-nt--
X-Y USB-30 -- - --------------- - -- - -· ·---- -- -

89 28_" :.6-~ --~? .:33 14 209164 ANG-91 1 11 52 5 5 55 2e 88 28 •55 69 •17 12 208667 X-Y USB-30· - --- -·- - - --·--- -·-·-- ·---- --· -- ----· ·-· - -------·-.. - 5 1 1 21 

CYl-O'J. 1 11 48 5 5 55 40 88 27 -13 32 -57 lit 210023 - --5--7--7-·z-5··99- 27'"=6-818 -7021·210895 
X-Y USB-30 ·----- - - ---- -- --·---

MAD-23 1 11 47 5 5 55 4'-l 8B 2L _-l6 Z6 -27 -60 210329_ ----~--i_i l.L __ ~~-rr~~-=-?_l!....:"62 2 !!.119 ___ _ 
X-Y USl-85 

ACN-7-S 1 11 46 5 5 55 42 81 28 - 58 16 -72 31 210917 5 7 7 28 89 28 -62 1 -89 28 211885 
X-Y US8-30 ·-- - - - ---- ------.... · - -- -- --··· ------ -- -·· ---- -· ··------

.. 
--~-- 7 72 l3 59 HAW-12 1 11 .n 5 53 37 91. 28 4'-4 45 13 209670 _5_~~- 92 28 30 9 ~09181 !-' .. . _ ... .x.;..y US8'~30 - .. L. 

. . ~ 

'° - -
ST.M-00 1 11 47 5 7 53 49 90 27 128 75 12 -9 208717 5 9 5 35 91 28 -160 80 -4 - 10 208754 

- A-i ·USUS-Q -·--------·-·---- - · --· -------- --- -

"'_, ... &os--zs " 1 11 51 _5 _ _ _ !_ _23 __ ~ ~-.?.!_ 13~-~0 _ _ !!_ __ ! __ 2_0~~-~~-- 5 9 5 39 91 28 - 132 79 1 -s 208765 
- -- --- --- ---- --- --

X-Y USB""65 
- - ---·--·-·· --- -·· ·· -· 

·- --- - - ----------· --------- - ·- -·-- - ---



V ~H !Cl t ~Lo r : ~ ~.:.. th. : 

I Rt.C K !NG T!MF S T AT!J~ ~ L O U IS!TICN n ATA STA TION TE RMINAT ION OPTA 

f<FI S Ml Ill SEC DAY HF 5 "I I !Ii SE. C ~t CEC Pl EL V x Y RANGE DAY HRS M!t. SEC RA DEC t. Z EL V x Y RAN GE 

GY M-14 l ll 56 7 S : . 5 D 90 ?f 103 8} l 0 Z0 8604 5 9 5 '-6 91 . 28 -87 76 .:.14 l 208806 
X-Y USB - 3J 

T!:X- ll ll 54 c 1 53 53 9C 2 8 - 87 79 - ll l 208661 5 9 5 "7 Sl 28 - 8 3 64 -26 3 209045 
X-Y USP·-3C 

GBM-41 - -·- 1 1r· -5-5-- -----··5 --7·-- ~3 5"7 89 2s -e1 62 -2 8 4 ·2 0 89<?7 5 9 5 52 90 2s · - 77 · - 47· :.:;::..z 9 20%2 '.: 
X-Y USB-30 

MIL-71 l · 11 54 5 1 53 57 89 28 -85 64 ~26 2 208932 5 9 5 51 9 0 28 - 80 5 0 - 4 0 7 2C9522 
x-v u·ss-3o 

soA-02 --r-·rr~ ---o------s--r----s-~ .. --s-s- a"9 ... 2r:..g5· ··s1 .:.·J9:-- ·-'3 2oq3·65'- · -----5---- ., ·--s- :;s - 9l> · 21 ·--1a·-,r-.:.5_r --10 21 00913 ···-
x-v USB.-30 

ANG-9 1 l 11 58 5 7 54 1 89 28 -t8 44 -43 16 209618 
X-Y USB-30 

MAo-23------:-:o-:-42-~-- ----·-s---r-54 - - - 2 -- -1Fi .. -2·r · ·-::59 -- t,- ·...:rr =sr2i:16'.o 
X-Y USB-85 

CYI-04 0 47 54 5 7 54 4 89 27 -64 9 - 80 26 211497 
X-Y Tfss=-3 0 

5 9 5 59 

-r . -g ·--· 3c 53 

5 8 41 58 

GWM-24 0 28 43 5 a ·- 36- ·35-92- · z.r- ·62- --o--,rn-----28 -21082T _____ · - - ~- · · 9 -· 5 · 18 

X-Y USB-30 

GWM-24 1 11 lt5 5 9 51 50 92 27 65 16 72 24 211246 5 11 3 35 
x:;:v ·-o-s s--:~ o· ·- · 

-------- -· 

- - ----------- ------

..._, 

90 28 -67 29 - 59 20 2 10454 

90- --27 ·•s.3 .. Cf--·rn •:s 3 21.oe2 2 

90 27 

9'2 ' 28 

93 28 

- 59 

L ':t 
<:; ~ 

o - s o 31 21 oqe4 

6 ·· · a3 ·n 2111 51 

66 31 5 7 2 1 2104 94 

f-' 

' \..,n 

0 



, 2 

0 

_) 

VEHICLE 1 RADAR TABLE 

--- --TlfACKINGIIME . ---- --- -- --STAT I ON ACQUlSTf ION- DUA STATION TERMINUION"OAT1P. 

--- --- . HRS M!f.fSEC- - - DAY HRS 141N SEC RA DEC -.-z-e-rv---·x- --vRINGe- DlY HRS MJN SEC u o-ec--- AC~ - - x y -QNGE - -

HAW- 12 - 1-----U 46 5 CJ 52 3 91 28 10 69 zo 7 208997 -- ·--5---u 3 lt9 92 28 39 83 s-- - 6 208883 
X- Y USB- 30 - ------- . - - · 

STN-00 1 11 44 5 9 52 15 91 27 -122 73 -14 - 9 208906 5 11 3 58 92 27 -100 61 -29 - 5 209296 
-- -- A- E ·ussTso -· -----··· ------- .. 

GOS- 28 1 11 45 5 9 52 15 91 27 -108 70 6 -19 20896Z- ----5-1y--4- -1 ·· ·92 · 27 -93 57 2 -=-33 209423 
___ X-:_J _ __!.ISB~~ _ 

GYM-lit 1 11 44 5 9 52 18 91 28 - 84 66 -24 2 209062 5 11 4 3 92 28 - - 80 51 -39 6 209629 
X-Y USB-30 --- .. - - --- --- . ---- --· -- - ----- - - --------- -------------· -· --- . 

TEX-16 1 11 44 5 9 52 20 90 28 - 80 ---S-4~36- 6 2094[6 · -5-~- - 4 9l 27 -76 39 - 50 --u 210123 
X-Y USB- 30 

G8"""41 1 11 44 5 9 52 24 90 27 -74 37 - 52 12 210123 5 11 4 8 91 27 -70 22 -66 19 210979 ----x-v u·s-e:.:3o ____ __ ---- --- -- ··-- -- - --- ·-------- - -···-----------------·-- - . -----

Mll- 71 1 11 41 5 9 52 24 90 27 -77 39 -50 10 210001 5 11 . 4 6 91 27 -11 25---64 17 210830 
X- Y USB-.JO~------

IDA-02 1 11 40 5 9 52 2_~ - 90 - 2_1_::73 l_!_ - 6? ___ 15 __ 2!0~-2~ . 5 11 4 6 91 
- -·- ·---- ·- -·-- -- -

27 - 66 14 - 75 23 211483 
X-Y USB-30 

AN5-91 1 11 38 5 9 52 2t; 90 27 - 66 19 - 69 · -23-2ffo54 ___ - -- -5 - 11 4 7 91 27 - 63 4 -85 27 212018 
x-Y USB-30 - ------·· -·· 

HSK-25 0 43 27 5 10 20 9 92 28 54 ___ ~-=~Q __ 54 210972 5 11 3 36 93 28 lt8 6 - 81 -- ·---· ----- ·-· -
48 211871 

- -- x- v USB- 85 
. - --·- - ----- - --- --·---- --- - ----

- - ------------------------------ ------- - --------------·--· ----- --

--- ----·· ----

\-' 
I 

\.n 
':-'. 



VE-HI CLE 
.. 

l RArA~. HBLE 

HACK IN G TI " E ST ATION ACQUISITION DAT A STATI ON TER MINAT!ON DATA 

HRS "IN SEC CH HF-S ~IN SEC F.A DEC AZ El V x y RANGE' DAY HRS MIN SEC RA DEC AZ ELV x y RANGE 

-Hs-i< .:-z 5 -- - l li. 55 5 Tl 50 18 93 28 40 1 3 -73 39 211559 5 13 2 13 94 28 . 27 21 .DO~ 25 211£~~ 
X-Y USB-85 

GW"' -24 l 11 54 5 11 50 18 93 28 65 42 46 19 210079 5 13 2 11 94 28 60 56 30 16 209586 
'1 - Y USB-30 

HAW-12 ---1-- 12 ----4 --- - 5 -TC -50-30 9~ -2-8 ..:.47- -a2 -6 6--2oa~6-o ---s---i:r -- 2 34 9r-~-s - · ..:.n---cs=2r--1-20132~ 

X-Y USB-30 
··-·--

STN-00 1 12 1 5 11 50 37 92 27 -92 51 -39 -1 209668 5 13 2 38 93 27 . -82 38 -52 6 210356 
- L-E USR150 ···-- -------- -

GDS-28 1 11 60 5 i1--so~ -9i---zr--..:.aE--t.1 --- 3-..:.~09535--~- -- - --r·-13- 2- 3~ - ---cr3 ·-z7· ---::-nr--n-..:.17 -55 2ro5"80 
X- Y USB-85 --------· 

TEX-16 1 12 l 5 11 50 42 91 27 - 72 29 -6 0 15 210673 5 13 2 43 93 27 -67 15 .:..7~ 22 211575 - -- x-..:. v uss..:.30 

GYM- 14 l 11 60 5 11 50 42--- 91 21-·..:.TI--41--..:.49--nr-"210101 ---- ·· ---s- --u--· 2 4z--- -- ·93-- rr-..:..1r 26 -63 11 zlll97te·-
X-Y USB-3 0 

----- ····· --· - - -

BOl.-02 0 26 34 x..:.v- usa-.:..-3c; -- --
5 11 50 43 91 27 -Cl 5 -85 29 212061 5 12 17 17 92 27 -58 0 -90 32 211168 I-' 

- · -···--- . ........ -«----------- -- ------· · I 
\J1 
[\) 

GSlol-41 1 8 10 5 11 50 43 9l 27" -66 13--=76 24 2n;s4-----s----u- -sa ·--s4-·--~ ··· 2,---.-~ ----o-~-"3-i--2TZZ62" 

X-Y USB-30 

MIL-71 l 11 58 5 11 50 45 91 27 -67 15 - 73 22 211423 5 13 2 4 3 93 27 - 60 2 - 88 30 212335 
--x- v--oss:..:.30 

··---- --- ·--- -----

,, 

, 0 

"'-" J _) 



_) 

--------,------------- --- ------------------------------

VEfflCLE l RADAR tABLE 
\ ' 

SUTJDN ACQUISITION DATA -------- STITTONTERfffii"lnoN on~---

HRS MIN SEC DAY t«S Nlli UC RA liEC - ll ~[V x y UNGE DAY HRSMTN SEC U OEC n uv x fj llM&t: 

Cll0-08 0 49 50 
1- Y USB- 30 

5 - ~2 u . 15 9J ·-ze . ·59 as . 90 31 211308 5 13 2 5 94 28 53 9 .79 36 211191 

caO-oe · l 11 40 5 13 48 40 . 94 28 47 11 . r.7 41 211500 5 15 0 20 95 28 35 27 48 47 211015 
1- Y USB- 30 ---- -

.....,24 _l u 42 5 u 48 . 41· 94 - 28 50 " l9 15 209384 5 15 0 30 95 28 13 75 4 14 209ZH 
X-Y USS-JO 

HSlt-25 1 11 42 5 u •• ••• 94 28 16 Z4 -6.5 14 211081 5 15 0 30 95 28 - 0 26 -64 0 211066 
· ~-Y USl-115 

fWl-12 1 11 42 . 5 .13 49 4 ,, 21 --

4!'71 57 -32 9 209614 5 15 0 46 94 27 - 72 . 42 -46 -13 210298 
X-:Y USB-JO 

&DS-28 "1 11 J9 5 13 •• n . •2 . 27 -71 !4 -~ - 61 211101 5 15 0 50 94 27 -65 11 -65 -63 211M6 
• ..., us .... , :;,. ·- .. - ___...._, ____ -· -- ..-....~......._ __ . --

·- -
ftX-1~ . ,:p ~.:JD _ .S 5 _ U c .. ff . - ~ · u~. !7 - -::-~62----::-._. 5 -H 21 212158 5 14 -- 1915---93 - 27 . -59----g- .;.90 31 2UHa 

.x-v -use-so . · · . ...,., " 
·- . 

·,~ l. 11 __ ,, 
;:>.us1150 · 

- ~ . 'i~ :o· •• 12: .. ·- 93 27 ~76 Z9 -61 
· .... 

lZ 210849 5 15 0 49 94 27 -68 16 -73 2.1 211669 

:.~~- -. - . ~-, --u -n --. ' <U ,.•• - n-~~2 - 21--:4"61-- -a·.....-u- n2nszo - --s-·15 o 50 94 21+,,'.'"61-~29-a2us 

~........ • .. :f>- " -

~1~- '. -- 1 · 12 2 5 clS . :'<\ft 60 · · 95 . 28 · 25 32 33 50 210818 5 16 59 2 96 28 1 37 9 ~--210102 
.. . & . . .. -- --'""' ... _ 

--
~ 

-··- -· ·---· 
-~,,. 

·-. ... '~ 

·---- --- - ·-· --------

-------- - ------------- -------- --- - -----· · - --- -

- - - ------ ·- - ·- - · ----·- ----

r-

d 
f-J 
I 

\Jf: 
VJ 

=i 



Vl=HlCLE' . f liA-Ct.;. ~Aat( 

TRACK.ING TI t.IF STATIGN ACQUISITION DATA ST~TI ON TERMI NATTON DATA 

H~ S MIN SEC DAY HP S "41111 SEC FA DEC AZ ELV X V !<ANGE DAY HRS MIN SEC RA DEC AZ EL V :" Y RANGE 

- --·HsK-2r· ·- - ·-1 -12 - -i-- - ·5---rs- 4,-- --7--- 94-·- 20 - =rz ·25 ·::.64 :..rr-211 109 
X-Y USB-85 

-- 5-· 1 6 5~ 8 ·95 2lf·-- .:.z-s 20 -6 7 - 26 21l54-S -

GWM-24 l 12 0 5 15 47 9 94 28 -21 74 -7 14 209376 5 16 59 9 95 28 -55 62 -23 15 209727 
- x.::y- tJSB-3l'f - . 

HAW-12 l 11 59 5 15 47 18 94 21 -n 32 -5 7 16 210846 s 16 59 r,- - 95""--- 2~6-r-Tr-:;:n-- zz-z~--

X-Y USB-30 

STN-00 0 46 21 5 15 47 20 94 27 -62 7 -82 28 2122H 5 16 33 41 95 27. -56 0 -90 34 211549 - --r-e-usn-s-o· ---- --
GD-s·-.-29--- ---o 15 15 5 15 47 21 94 27 -59 3 -85 -58 212't99 5 16 2 36------wt 27 -57 0 -90 -57 21189Z----

X-Y US8-85 ---
MAD-23 1 11 31 5 17 45 30 96 27 55 1 -88 55 212737 5 18 57 1 98 27 65 12 - 62 63 212153 

X-Y USB-85 ·- - ----·-- - . ---·----· - -· ·-- - ·----- - ---· . -- ·- ---- ----- ·- --·-·- -· 

CR0-08 1 lf 37 5 17 45 41 96 28 -6 37 -8 53 210l43 5 18 57 -is 97 28 -24 33 - 3"2 50 211036--
X-Y USB-30 ----- - -- ---- - ··--·· 

HSK-25 1 11 37 5 17 45 49 95 28 -37 15 -71 -36 211877 5 18 57 26 96 28 -49 6 - 81 -49 212537 
- - -- ------ -·- ---- -·-- -· --- -- - ·- - ---- - --- ----- --- ---·-

f--..! 

X-Y USB-85 \_,'1 
.i::--

GWM-24 1 11 40 5 17 ,.5 52 95 21 ""62 53 -34 11 210079 s is s~~c.---zr~6~ - 5o 19 21orn---
X-Y USB-30 -------------- ----------· 

HAV-12 0 37 16 5 17 45 58 95 27 -64 1 -82 26 212365 5 18 23 14 95 27 -61 0 .-90 29 211540 -------· ·-· ·---- --------- - ----
X-Y USB-30 

------------ ---· 

_____ .-.. ~; 

----------- ------ -------.. --.. 

12 

11 ------· -----·- - - --
10 

----------- - ---- ·- ---- - ·· ------- ·· 

------------ -------------------

--------··---·---- - - - -----· 

_./ 
----.~-----··>--·-· ---·- -------·-·· - - - ---- .....__,,, ____ - ' - - ·-- ----



VEHICLE 1 PADAR TABLE 

TllAC.ICfNG TIME 

HRS MIN SEC 

'--' __/ 

--- STAT ION AC QUI SITlilNOA~----- STATION TERMINATION DATA 

OAY HR s "'IN ··sec - RA DEC--A z-nv-- x- · y ". RANGE DAY HRS MIN SEC RA" "DEC " Az - ecv --· x y . RANGE 

CYl - 04 1 11 59 5 19 43 31 98 27 63 7 82 26 212561 ··--· --5- 2055·- 30 99 27 10 21 68 19 2ll"S"l6 
X-Y US8-30 ---- ·- · · - --- - ·---- - -·----· --- - ---------- ... - --- ·-- -

MA0- 23 1 11 58 5 19 43 33 98 27 72 21 -39 63 211767 5 20 55 31 99 27 81 33 -13 56 211174 
. - -- X-Y USB- 85 ----- - --- ···- - --- ---------- -·- . ···- --· - --------· -· 

CR0-08 1 12 2 5 19 43 52 96 28 -35 28 -47 47 211369 5·- 20- ·-55-53--~za-=-47 18 -66··41·· 212020 
_!~Y -~s~"."~o __ _ 

GWH-24 1 11 56 5 19 lt4t 2 96 27 -66 27 -61 21 211391 5 20 55 58 97 27 . -65 12 -76 25 212343 - -x~v use-~--- ----- - --- -- ····-----·- -···-·-- ·--- · ·--------- -·-·----- ·--·- ---

ACN-75 0 32 10 5 20 23 17 99 27 62 0 90 28 211704 " . ----·-5zo-55- -· "2"7 ___ 99 ·-z-7· 61 1 83 29 ·z-12~-
X-Y USB-30 - ·- - ·· ····-·· · - - -· · - -· ··-- --·· -----------·-·· 

5 22 53 45 100 27 52 30 53 32 211453 - ------ --- ·- ----ACN-75 1 11 41 
X- Y US8:_30 - - . -

_ __ 5 __ 2_1 __ 1t2 _4 -~21 __ 58 .XL _!! __ 30_?121~2 

CYl-04 1 11 40 5 21 42 7 99 27 74 31 58 14 211374 5 22 53 47 firo· -~·79--45 44 8 210766 
___ _!t::Y USB_:-~ --- .. __ _ _ _ ··- - ·--·---·. -·------ -· -- -·-··· 

5 22 53 53 100 27 101 55 1 34 210397 f-' 
.. ---· - ·- ---- -- -- .... I 

'-l1 

MAD-23 1 11 43 5 21 42 11 99 27 89 42 -1 48 210820 ·x-v· us-a:.::95- - ·-· ·- · ·-- -----· -- - ·----- - -·······---· ·---·· 
'-l1 

CRCJ-08 0 53 52 5 21 42 33 97 28 -54 9 -78 ·362f2530·· ·· - ----5 -- 2·2- - 36- ·zs · 9a-·-27--;;59 o -90 31 -212289 -- --
__ _ .-~"".v u_ss.-~---

GWM-24 0 
-- x..:y USB-30--

8 57 5 __ li_~~ - _36 97 27 -63 ...? . .:::~_L 21 212985 5 21 51 33 97 27 -62 0 -90 . 28 212644 

-- - ·· ---- · - ------

' 



--VEHl nr- -T -RAtAR TABLE 

TRACKING T IMf: ST ATION ACQUI SIT ION DAT A STATION TERMINATION DAT' 

HPS MIN SEC DAY HRS MIN SEC RA DEC AZ ELV x Y RANGE DAY HRS MIN SEC RA DEC AZ EL V x Y RANGE 

--BOA- 02 --- -- -0~---13 ----- 522 17 -39 99 26 58 ·o c;o 32 211844 5 22 53 47 100 27 62 6 _83 27 21282t 
X- Y USB - 30 

ANG- 91 0 6 47 
- x~v USB- 30 

BOA- 02 1 11 48 
X- Y USB- 30 

ANG- 91 
-----x- Y USB..;-3!) 

11 48 

GBM-41 1 11 47 
X- Y USB-30 

MIL-71 l 11 45 
-----------x-.vusa-30 

ACN:.:75- -- 1 ff 48 
X- Y USB-30 

CYI - 04 l 11 46 
--- X-Y ·c.-sa.::3o 

MA0-23 l 11 44 
X-Y USB- 85 

TEX- 16 0 3 35 - ----x-v- ·uss~-- --

5 22 46 56 100 27 e2 0 90 28 212829 5 22 53 42 100 27 62 1 88 28 213108 

--- 5-2340· -n -·-rocf26-- 6s--1-s- -14 - z-i 2U3ac 6 0 52 6 101 2r · - 1s 21:1 - 61 13 211101 

5 2 3 40 18 100 27 65 11 77 24 212599 6 0 52 6 101 27 68 26 62 20 211825 

5 23 40-----i9---TID>--z-6---6T- ·2- · 1re 29- £HI62 ---- - - --6- - o-- - 52 7 101" 27 68 16 T3 -·21 212425 

5 23 40 21 100 26 60 l 8 9 30 213220 6 0 52 5 101 27 67 14 75 22 212500 

5 23 40 2s loo · 21 4439---41-- -- 34 ·21nos-------- - 6 ---- o- s2 · n ro1 - 21 ·2"9·- -49 ·22---35 210747 

5 23 40 29 100 27 82 56 34 4 210452 6 0 52 15 101 27 88 71 19 l 210130 

s- --23-·40- ~3 99 21 113 64 11 242f0"2"0_6 ____ 6 _ __ ----o-s2-- 17 roo 21 - 11ts 74 n - 9 210011 

6 0 48 31 101 26 60 0 90 30 213160 6 0 52 7 101 26 60 1 89 30 213308 

----------- - ----

--------------------- --------------------- ------ --- - - -- -- ---- - --

0 --- '--' J 

f--' 
I 

\Jl 
0\ 



~-

;z 

;; 

'0 

_) 

----------------------------------------- - --- - --- -------

VEHICLE 1 RADAR TABLE -· - - -- 

TRAClrJNG TIME STATION ACQUISITIOPn>nl STATIC~.f"fERM!NATION~.lTT -

HRS MIN SEC CAYUHfS--:-MIN SEC RA .DEC AZ ELY x--v-·- RDrc;-e ·· · - C>AvHRs MlN sec- o -oec-'lrnv--x- - v-~--

GllM-41 0 49 44 6 1 38 46 101 27 - 7225 63 16 211947 6 2 28 31 102 27 75 35 54 12 210417 
X-Y USB- 30 - ---- ------------------------------------------------------------------------

Mll- 71 0 49 44 6 1 38 47 101 26 72 24 65 17 212027 6 2 28 31 102 27 76 34 55 12 210498 ·------- --- -- - ·· -·· -·--·----- ·-· --------- ---------------·· ··---------- ·----·- ------- -----------
X- Y US8-30 

At.IG-91 C 49 43 6 1 38 47 101 27 69 37 51 11· 211364 6 2 28 31 102 27 69 47 41 14 209888 
X-Y USB-30 

0 49 43 6 1 38 47 101 26 65 10 79 24 212830 6 2 28 31 102 26. TO 19 69 19 211265 TEX- 16 
--x=YilSB-30 

-------- - ---------

BOA- 02 0 49 42 6 1 38 48 101 27 80 38 51 8 211290 6 r---zs -n 102 21 85 48 42 J 2ot1-n 
. X- Y USB- 30 

-- ·· - -- - --- ---------------------------------- -·-------- ---- -----

!Ji.....-- - -

CYl.- 04 0 49 33 
X- Y US8-30 ·-- · - -- -

6 1 38 57 __ 10Q_ __ 27 _ - _CJ_~ _ _!! __ ~ - -_!_21QQ~ __ ___ 6 _ _ L__28 ___ ~ _ _ 101 ___ 27 -123 88 - 2 - 1 201989 

ACN- 75 0 .49 33 6 1 38 58 100 27 13 54 9 35 210649 6 2 28 11 ----ior ~--~-, - 55 -1 Js ZM•H 
·x-v USB-30 

---~~~~~----·-----

MA0-23 0 · 49 31 
~ 

L 6 !_____!!_ . ~~ __]_Q_O _ _ ?'!_ -:-:ill_!~ _l~ _ ~- ? - .?!Q_Q_9~-- --· __ 6 2 ~_!_~L _101 27 -137 72 1J -U 2Ml49 
X- Y USB- 85 \Jl 

-~ 
GYM- 14 0 .47 .36 6 1 40 55 101 26 60 0 90 30 213322-- - -- 6 2 28 31 102 26 65 9 n 2s 211192 \ 

X- Y USB-30 

GOS-28 0 44 0 6 1 44 30 101 26 57 0 -90 57 213140 6 2 28 31 102 26 63 T -75 62 211979 
- - X-Y USB-85 - ---- -·--. ----·-- ·- - ---· ------- ----. 

---- - ---------------------

-------- ------· 

--------------- - -~ ----· -- --

--- - -------- - .. -- ----·- ------

~ 
i 



·-- VEHICCE ---y- R-AD-ARTAlfCC 

TRACKING TIME 

HRS MIN SEC 

-- -STN.:.oo- ·---- 020 - 3b 
A- E USB150 

GYl+-14 0 21 56 
X-Y USB-30 -

t£x- fb · · - o 21 56 
X-Y USB- 30 

GOS-28 0 21 58 
X-Y USB-85 

.GBl+-41. . ------ 0 21 · 58 
X-Y USB-30 

----- -· - -· - -------· 

STATION ACQUISITION DATA STATION TERMINATrON DATA 

DAY rR S "!IN SEC llA DEC AZ ELV X Y RANGE DAY H~S MIN SEC RA DEC AZ ELV X ~ RANGE 

6 ·· -2 . o 1 101- 26 ·56 o 90 -- 34. 2Y2416 6- - 2 - za- --11. ~2-25 · ·-60-· - -i.- - ~-3·0--zrz:r44 

31 JAN 71 LM JETT TO TEI IGNITION LAZ 72.1 

6 2 28 36 io2 26 65 9 a1 25 211894 6 2 50 32 102 26 67 13 76 23 212734 - --- ---- --- ----- ·---- -------·-- --- --- --··--- --

6 2 28 36 102 26 70 19 69 19 211267 . 6 2 . ·sir 3·2 102 26 . -7r - 27t - li-s-:- --rr-2T21U . - .. 

6 2 28 36 102 26 63 1 -75 62 211981 6 2 50 35 102 26 66 11 -65 63 212843 -- ---- -- - · - ------ --- ---

6 . Z · 29 '36 102 27 75 35 54 IZ- 21U<H9 6 2 50 35 102 ·27 ·- . 71 40 -...,.--- 10 211293 

STN- 00 0 21 58 6 2 28 36 102 26 60 4 85 30 212147 6 2 so 35 102 26 63 a a1 21 213018 
A-E USB150 

MIL- 7T ----o·· n--s-q
X-Y USB-30 

AN G-91 0 22 0 
X-Y USB-30 

so~ · ----o-- 22 4 
X-Y USB-30 

· -·e. r · <nl ·· 36 io2 21 

6 2 28 36 102 27 

76 ·34 -5-s- n ·2105-00 . - -· --,,-- - -2 .. 50 35 102- -iT - rr -'311- -si--Tir-zT1TI:r- I-' · 
'------· ·- . .... ___ · V1 

69 47 41 14 209891 6 2 50 37 102 27 68 52 36 13 210800 
co, 

··------ - ---------- ---- -·--

6 2 .. 28 36 102 27 85 . 48 - 42 . - 3 2098'55 -- li 2 ·- 50 41 loz- · ·21 --··-aa- · -s3 ·- 37--r 21wau 

- - ---·- ·-·- -·------·----
ACt+-75 0 22 18 6 2 28 36 101 27 -5 55 -3 35 209612 6 2 50 54 101 27 -13 54 -9 · 35 210746 

X-Y USB-30 
·-------- ---- - -·· 

---------------------------------- ·---------------- ------ - ··--·. - -· -·- --

0 . 

. .. () ... ---------0 



•O 

c 
- ·- - ·--- - ---·- -- - --·- - ·-

VEHlCLE 1 RADAR TABLE 

. TRACK-lNG nMr ·· -- - - STAT i ON AC QUI m I OfCDA TA 

u ~ J 

.. STATIONTERJIT..-~TfOllDArl __ _ 

HRS MIN SEC OAYHPS MIN SEt- o - oec - u -·av--x-YlfANGE _____ __ b-Av- -HRS MIN SEC ___ Rl DEY- AZ .ELY JC- YR~ -

tYl-04 0 22 18 6 2 28 36 101 27 -122 88 ~;;,; 1 208992 6 2 50 54 101 27 - 98 84 - 6 - 1 210117 
X-Y USB-30 

·--- - -·· ·- - ------ ----- - --- - ---

MA0-23· 0 22 22 
· x::-v- lfs8-85 

2 50 59 101 ___ 27 _ _:-_!_26 69 __ 13 -:!_7 ~-0322 ---28 __ )_L _ l_0..!_ _ ~7-~_!3? _!_2 __ .!3_~1_2 209153 6 2 6 

GYM-14 1 11 40 6 3 37 6 102 26 71 23 66 l 1- ·212257- - - - - 6 4 48 45 103 ·-u;- 77 37 52 11 211587 
X- Y USB- 30 ·- ·- - --- . ·· ------ --- ·- ··-- - -··· ·- ···-·---- ·--· -- ·-- - ---· - - --·· - - ·-· - - --··-- ---·· -

GDS- 28 1 11 37 6 3 37 8 102 26 71 20 -41 63 212401 6 4 48 45 103 26_ 79 33 -16 55 211765 
--·----·-·----- - .. ... ------------ ·-·· -- ---------·--- - · ··· ·-·----- ····---- ··- -· - ---- -·-···- -

X•Y USll-85 

TEX- 16 1 11 36 6 3 37 8 102 26 75 34 55 12 211661 -- --6- · -449-·45 103 26 80 48 41 6 211078 
X- Y USB- 30 - · - --·-· - ------ ··- - ---- - --·- -------·- ------ - . 

STN-00 1 11 36 6 3 37 9 102 26 69 17 72 20 212591 6 " 48 44 103 26 78 29 60 10 211960 - -- - --·A- E USBfSO- ·-. -- - -·----··--· ·- ·-- ·- - -·--- ·-- ·--· --· -- - - -- ··------ -- .... 

MIL•71 l 
X- Y USB- 30 

6 3 37 10 102 26 81 49 41 6 211002 6 4 - -48 49 103 27 87 63 27 1 210516 11 39 __j 
--------- ---- --- p' ·----- -·---·----- ---------- -· ·- ·----· -·-

I 
7 210929 6 4 48 49 103 27 84 65 24 3 210SM V1 ---- . ·--- - -- - - - -- - -··-- ··· .• --· \() 

·-i 
GBM-41 1 11 39 

x-Y USB-30 
~ - ~ _ _B___:j_l _!Q2. _27 80 50 39 

ANG- 91 1 11 39 6 3 37 13 102 27 64 62 25 -u-21"cf53f ·- 6 4 4852·· ·103. ·27· 44 76 10 10 210328 
X- Y USB- 30 

--· - - -·--· - · - --- - -·-----

llOA-02 1 11 41 6 3 37 14 102 26 94 63 27 - 2 210524 6 4 48 5 5 103 26 113 77 12 - 5 210321 
----- x- vuse.:.3o -- ---·-·- ·----- . ---- . 

-·------- - - ··- ·------ --- --- -- -- -- ·- - --- ·----

i: ,., 
i 

1 
f 

I 

I 
' j 
I 
I 
t 

t 



----VEi-llC LE - 1 ·- rat AF< ·rAilL E 

T~4CKING TI"IE STATION ACQUISITION OAT' 

HRS MIN SEC DAY Hi;' S "I IN SEC RA DEC AZ EL V x Y RANGE 

-- --.u:N-75 - l -··11 3"9 f:: 3 37 2s nn.- - 21 - 29 ~o -22 35 210930 
X- Y USC.- 30 

CYI - C4 1 11 39 6 3 37 29 101 27 - 89 73 - 17 c 210283 
X-Y USB-30 

-- MAD-23- -----1 lT Tf ____ _ -T -- - 3-·--37 - ·31 101 26 - 109 - 61 Hf-;,,:z7 2Tb559 

X- Y USB - 115 

31 JAN 71 TEI TO ENTRY INTERFACE 

HAW- 12 13 16 12 6 5 25 22 103 26 62 l 89 28 214047 
X-Y USB-30 

STN-0-0 - 11 2 6 54 6 5 ~5 24 103 26 83 37 53 6 2120b4 
A- E USB150 

GYM-14 10 14 22 6 5 25 25 103 26 80 45 45 7 211692 
X- Y USB - 30 ------ ----- - -

GDS - 28 10 59 16 6 5 25 25 103 26 84 --41 -7 49 211875 
X- Y USB-85 

TEX-16 9 20 34 6 5 25 27 103 26 83 57 33 4 211250 --- ·-·· - -· ·----·---- ·-------·- - --
X- Y USB-30 

MIL-71 8 16 11 6 5 25 29 - 103 26 91 12 re o 210865 
X-Y USB-30 

GBM-41 8 1 37 6 5 25 29 103 27 86 74 16 1 210826 
X-Y USB - 30 

L----------------------- ----
---

STtTION TERMINATION DATA 

DAY HRS MIN S EC RA DEC AZ ELV x Y RANGE 

6 4 49 7 l 0 2 27 -- ::.4s-- ?tO- -40- 33 "21146 9 

6 4 49 8 102 26 -84 58 -32 3 210758 

6 4 49 s 10 2 26 - 95 48 - 4 ·- 4cnrroo------

LAZ 72. l 

6 18 41 34 102 25 -62 0 -""90 28 187404 

6 16 52 18 102 25 -57 - 0 -"9lJ- 3TllJ1064 

6 15 39 47 101 26 - 61 0 - 90 29 193473 
·· - ·--·-·· - -- - - ------·-· --- - · - ·- - ----- - ---·-----

6 16 24 41 102 25 -5s- · -u ..;90 -::.sa 1.919-Bll 

6 14 46 0 102 26 -H 0 -90 29 195230 - --- ---

6 13 41 40 101 26 -61 - --o '-90 29 197334" 

6 13 27 6 101 26 - 61 0 -90 29 197811 

______./ --

I-' 
I 

°' 0 



'2 

•O 

VEHICLE 1 RADAR TABL E 

TRACKING TIME 

'\,...__....; 

------STATION ACOUISTflilN -DlfA ________ ·· - -- ·---·····-··· 

._/ 

STATION n ·RMINATION DATA-

HRS MfN -SEC ___ -oAY __ HRSMlNSEC. · -RA-0~-n--nv - -x - -Y- RANGt-- DAY HR-S MlN SEC - RA --OEC ·- A2 Efv -- -x - -y RANGE 

ANG-91 6 33 32 6 5 25 32 102 27 7 80 1 10 210740 
-- ___ _!::_". l.!_~8_:-_}_Q __________ _ _ _ 

BDA-02 7 22 11 x;.v uss;.w- -- --

MAD-23 3 46 54 
X-Y US8-85 

··-·------
CYI-04 3 

-- x-vus·0-..:.31r -

ACN - 75 2 
X-Y USB-30 

GWM-24 12 - - - · x-v us8~3o __ _ 

HSK-25 9 
. _ X:!_~~8-:-!1_5 _ - · 

53 53 
-·--··-·· 

33 23 

45 41 

548 

CR0-08 10 6 56 -- - -x=Y u-ss.:.:.~----

6 

6 

6 

6 

6 

6 

6 

5 

5 

5 

5 

··-··--

9 

10 

12 

25 32 102 26 147 83 4 - 6 210717 
---- ------- ·-

25 38 102 26 -89 41 -.:.:.2 -49 - 21Tif5T -

-· - -- ------ -- -·-· 

25 38 102 26 -81 50 -40 6 211496 

25 -40-10221 --:..5f- 33 -50 32 212248 

19 56 103 26 63 0 90 27 205887 

54 9 103 27 56 0 -90 56 202797 

44 58 !Q? __ 27 _60 0 90 30 199181 - --··- - . 

· ~ n - ---5<;- - -- 4 --ior-~63 o -9o 21 200684 

6 12 47 43 101 26 -59 0 -90 31 199104 

6 - -9 - 12 32 . lbl - 26 ---55 - -- -6-=-90-55 266131--

6 9 19 32 101 26 -60 0 -90 30 205898 

--6--"r 59--- 3-- 10T ;r1-=-63 ---15--:.~27 2os514 -

6 22 5 37 102 25 -64 0 -90 26 180405 - - - . 

6 19-59- 57 -- 1or--26·-:.:5.,-- ··o- ::•ro-=-5T U7t'fll 

f-' 
6 22 51 54 102 26 -61 0 -90 29 178780 I 

- ---- - -~- ---·-----· ()\ 

f-' , 

PKS-96 0 26 18 6 15 14 47 103 27 4 30 7 60 T9iss5-- ·- ~is--41 · ·· -6 for- 27- -3---3<>--5~191616 ___ _ 

H-0 US8210 

MAD-23 15 0 47 6 18 8 1 104 25 56 0 -90 56 188534 7 9 8 48 104 24 •58 0 -90 -58 155841 
-- x-vuss-85 -------·-··-· ----·--· -----· -·- ·--- -- - -·--- -

·----------------

---- -·-- -- - --·--··- ----·-- -



vtHrCLE·- CTAO~P · n.-sn 

HACKING TIME 

HRS "IJN SEC 

---c·vr-04· --- - -13· 47 ·s-e- - --
x- v USB-30 

ACN- 75 11 23 18 
X- Y USB-30 

STATION ACQUISITION DATA 

DAY HRS MIN SEC PA DEC AZ EL V x Y RANGE 

6 - 19 3f 54 104 25 61 0 90 29 .185699 

6 20 40 42 104 26 64 0 90 26 183341 

E\N --02·- - - - 14-9 · -46 - ··---6- ·2y-·3r 46 104- - 2·s- · l>cr -·o · 90 30 179°284 
X- Y USB- 30 

ANG-91 12 59 36 6 2 3 2 18 104 25 c4 0 90 26 178421 
X- Y USB-30 

STATION TERMINATION DATA 

DAY HPS MIN SEC RA DEC AZ EL V x Y RAf.lGE 

7 9 19 51 - 103 ~4 . ~-6'!·-· 6~9() 

7 8 4 1 103 25 -65 0 -90 25 158380 

1 · i ·2 47 3°2 104 24 =62- - - o -°9 0 · 2a--14o97r-· 

7 12 l 54 104 24 -65 0 -90 25 148861 

GBM - 41 13 41 -4 H _____ · o -·23 ·- 4,--B· -ro-4-- 25 · -·u · ·· - a · ·-qo 28 176f!3s-· ··- -H--1 13 20 19 104 24·----63 ·· o -90 21 Ilt5°2T5 ___ _ 
X- Y USB- 3G 

MIL-71 13 49 52 6 23 52 31 104 25 
X- Y USR - 30 

TEX- 16 ---- 13 - 45 ·-.z-1- ··--- - ·7 ... · -1-2 4 °10-5 25 
X-Y USB-30 

GYM - 14 13 46 24 7 1 55 11 105 25 
X-Y USB- 30 

61 0 90 29 176649 

62 - 0 90 28- 174166 

62 c 90 28 172250 

Gos:..20 14 21+ _1_0 __ _ - .,- --z- -cr- 15- --n>s- -25······ 59· ·o -9o 59 172066 _ _ _ 

X-Y USB- 85 

STN-00 14 36 1 7 2 15 29 105 25 58 0 90 32 171512 
A-E USB150 

--- ----- ------------- - --------------------·-··-----·-- ...... --· ·· --- -·- -··-- · 

(_ 

7 13 42 23 104 24 -63 

1 · r4 4; 2 ~ 104 23 -63 

7 15 41 35 104 23 -63 

7 -16 24 33 105 23 - 61 

7 16 51 30 105 23 -6 1 

0 -90 27 144683 

0 -90 £7 r419Z6 

0 -90 27 139594 

0 - 9() - 61 -137725 

c -90 29 136541 

I-" 
I 

(}'\ 
[\) 

~ J 



'----"' ____,/ _/ 

--- -- ·---- ·--- -- --------- ------

-- . ------ - - ---------

VEHICLE 1 RADAR TABLE 

TRACKING-fl ME -------SfiTITIN ACQUfSITION DATA - - -------- -----------

' - -- - HR S MIN SEC DAY HRS MIN SEC RADEC·- -,;z ELY x y-·~e 

STATiciNTERMINATION - riA"TA;-- - -

--0A"v-· -A1rs--HIN SEC- ··1trnu--- Az-EL v - x - Y--i\A""NGE --

HAW- 12 13 19 9 7 5 26 35 105 --2-r63- - 0- 90- 27--f64427 7 18 45 44 105 2-3"" -65- 0 "."'90 25 131426 
X- Y USB-30 

- - - -- -·------ ------------- ·------------ ·- ----- - ·· ···-- -····-- ···- ---- ----·-- ··-

GWM - 24 12 43 21 7 9 29 35 106 24 65 0 90 25 155015 7 22 12 56 105 23 -67 0 - 90 23 121735 -- ---ic:- Y US-8="30 ____ -- - ----·-··· -·-

HSK-25 9 2 0 55 1 1 o 56 21 106 25- 58 o ::.90 58 151523- -------"r · 2-0-11 - 21 -l<f5"21t-=5-9--o----=9o =s91272o3 · 
X- Y USB- 85 

CRO-C8 10 18 32 7 12 49 48 106 25 62 0 90 28 146875 7 23 8 21 106 24_ -~4 o -cio 26 119039 ----- y;;.y USB;..30 - --- -- - --

PKS- 96 1 59 46 r -y4- -39- 49 106 25 1~30---·25 ·57-14052a ·---------r--n;---- -3-9--- 3s- - 106 25 -16-Jo- =-26 --st> 1~2- -

H-D USB210 ---- ·-·- - -- ·- ·-· ----· .. 

MAD - 23 14 37 2 7 18 30 58 107 23 60 0 -90 60 132098 8 9 7 60 109 19 -64 0 - 90 - 64 86436 
--- X- Y USB-85 -------------------------------------- -------- -- - --- -- --------

CYI-04 13 35 45 7 19 51 20 108 23 64 0 90 26 1284-20 8 9 27 5 109 19 -68 o-=-cfo_22_ 85265 -
____ X- Y USB- 3_Q _____________ _ 

ACN- 75 11 3 0 5 4 7 20 52 5 5 109 24 66 0 90 24 125541 8 8 23 49 108 21 -69 0 -90 21 89101 ';"' x- v uss.:.3o ---- -- -------- - ------ --- --- ------- - ------ --- -- ----------------- ----- --- -- --- - - --- ---- °' 
l,V 

BDA- 02 13 5 1 56 7 23 1 38 109 22 61t o -ifo- 26ir9315 9-- i2 53 35 111 Ta -69 o -90 2l71s13 · 
X-Y USB- 30 - ----·- ·-·---- --· - -·· 

ANG- 91 12 
---x=v-uss=-3o-

54 38 _-r__ 23 __ n __ 48 __ 10~~~_66 __ 0 __ _ q_o __ ?~ 1183 84 ·-" __ _ I!__ _!2 16 2 6 110 19 -70 0 -90 20 71t388 

--------------------------------------- --- -------- --- -------- -- ---------- -- - ------- - ------- ---- -

----- --- - - -- -------
12 

10 



' 0 

- -- VEf.lfctJ' l PADAR TABL!: 

HACKING TIM~ 

HRS MIN SEC 

- -GBM::.41----- 13-ni 10 
X-Y USB-30 

MIL -71 13 35 18 
X-Y USB-30 

--fEx-16 ----I33f fl 
X-Y USB-30 

GYM-14 13 31 35 
X- V USB-30 

STATION ACQUISITION DATA 

DAV HRS MIN SEC RA DEC AZ ELV x V R.ANGE 

8 0 iO -- ~8 109 22-- . 65-- 0 91) --25 115974 

8 0 16 27 109 22 65 0 oo 25 115676 

---- r --126 57 Tro - 22 65 - b 96- . 25 112116 

8 2 21 19 110 22 65 0 90 25 109303 

cos-20 13 5_9_38"___ - 0--~29---43 -no -21- ----64 -- -o:;..-90 - 64 H>8866 -
X- Y USB -85 

STN-00 14 7 41 8 2 46 23 110 21 63 0 90 27 107993 
A-E USB150 

HAW - 12 13 rr 7 -a----s---~--~~ -iu --- 2,_------tr - o - 9o n -- -97108 
X-Y USB-30 

GWM-24 13 3 30 8 10 2 44 114 20 70 0 90 20 83048 
- x=v 1rss-3o 

H"Sl<=-zs-- --- TO 
X-Y USB-85 

55-- 3-2--------e -T1-Tr -4:r 114- -- 22 - - 6~ -0--.;,;90 - 6-3 - (86-S-(l" 

CR0-08 11 8 37 8 13 14 1 116 20 68 0 90 22 70451 
- X-Y USB-30 

·-- --- · ··--·- -- - .. ------- -· 

ST.HI ON TERMINATION DATA 

DAY HRS MIN SEC - RA DEC - AZ ELV X Y RANGE 

8 -13 38 ~-a-·-ur ---11 -ro o-~-zo- 68743 ---

8 13 51 44 111 17 -70 u -90 20 67818 

0 14 · 50 8 l 1t l ,-- .;:u-- ---o=90 - 19-63006 __ _ 

8 15 52 55 113 16 -72 0 -90 18 58867 

-- a 16 29 21 If4 I5 --.7z ··--- o -.;.-qu-;;7z -- s-otrzr ----

8 16 54 4 114 14 -72 0 - 90 18 54042 

8 ---19--6 40 -- 116-- 12 - 77 - --u--- -iro-T3---rt2028 

8 23 6 15 126 -3 -93 0 -90 -3 15757 

e -- 22-- · 1 --i4 J.2 3 -- u - -.-·n; ·- -- -u--.i:JO----:::ro- 2306-S 

9 0 22 44 -45 -38 132 0 90 - 42 1666 

f---' 
I 

O'\ _.,-

-- ---·- -- ·--·---·-· ·----·- ---·-------· ·-- ·· 

------ -- ---- -------- - - - - ---------------------- --

----------------· 

L ...__, ___/ -



'-..._..../ ._/ _/ 

·-·--------- ------- - -

L ._ 

V.EHICLE 1 RADAR TABLE 

TRACK ING TI ME 
\ 

STATION ACQUJSITUlNl>AU STATION T.ERMINATION DA1A 

HRS MIN SEC DAY HRS MIN SEC Ra-Oet AZELV x Y RANGE DAY-HRSMHf SEC RA oer--Arerv--x-v-·-!Wi§ 

PKS-96 4 9 28 8 14 22 19 116 21 30 30 . 41 48 63919 8 18 31 47 117 18 -37 30 -~- "4 ~ 
H-D US8210 -- - --------- ----

MA0-23 , )I; 56 8 20 55 46 130 1 81 0 -90 81 31847 8 23 11 42 . 149 -10 103 0 90 77 14945 - ---- - --- - ----·----·---X-Y USB-85 

TAN-22 2 23 l't 8 21 50 13 133 11 50 --~5 37 27 23398 ~0-~27 -126 -25 117 0 90 -21 3837 
A-E FPS-16 

PRE-76 2 11 52 8 21 57 16 135 11 61 26 60 26 23400 9 0 9 8 -148 -15 . 107 0 90 -17 4792 
A-E MPS-25 

HSK-25 0 25 50 9 0 0 48 140 -5 -96 0 90 -84 6523 9 o · u;-38~~or--o --90 79 n9 
X-Y USB-85 --- - -·- -- ·----- --

._J 

----------~ 
V1 -=--==-------,-----= -1 

-~---- --------------------

----- ------- - · 

· - · - - -----· - -- --·--- ·-

·------ ---··- --·-·- ------- -·- ---------



Y£1HCLE RADAR TaBLE 

TRaCKllllG T1HE 

IOS HJN SEC 

GIM•2'1 0 56 Jl 
•·Y usa.30 

HAl•12 0 S6 'fl 
x•T use.30 

''"-•" 0 S6 C.0 
.•• ., use-JO 

---STN·oo - 0 C.6 .. , •·£ use1so 

,os·28 o s6 "'" 
•• ., us11-11s 

Tl1•16 0 C.6 ~7 
•• ., us11-Jo 

GllM•'f l 0 S6 58 
•• ., use-30 

-MlL•J l - 0 S6 .. , 
••Y usa.30 

AN,••I 0 S7 
. __ l•Y use.JO 

____ 1DA•o2 ___ ____ ____ 0 .u -_1 

•·Y usa-Jo 

TABLE 1.1- V. - MISSION RADAR TIMELINE- Continued - ----

(b) LM acquisition and termination during descent - 0° minimum elevation - ---- -- -- ---- - -- - --

3J JAN 71 LH F'ROH UNO-OCK TO-LAND I NG 

•"'.' I 

STATION acQUISITION OAT• s 1' A-f i 0 N -f ER HI NAT I 0 N 0 AT A " 
OAT HRS HIN 'iEC RA OEC Al ELY x - -.; -,f&N~--o;;111rs---HfN --Stc--rfi - oeT __ ___ "Az-rc:v- -:-x -- -y - -"·-N·u- -

" II 27 l J 

.. 11 27 ll 

" 8 27 l I, 

" 8 27 l 1 

" II 27 l J 

" • 27 31 

.. 8 27 31 

'I 8 - 27 31 

.. 8 27 ll 

" - . 8 _ .27 . 31 

77 27 6 .. - 10 j, 26 ~0~1190 .. 9 2'1 .. 78 . - 28 65 . 22 " --- 2) 20872'1 

76 28 '2 63 __ 26 - __ 8 _ ~0_!'1__!_6 __ ______ .. __ , _ _ 2~ ~--~!-~~- ~~--- ! -~- - !~ __ ._20,1011 

75 2R -e,. 12 -1e 20b2'13 
" 9 

2'1 21 76 18 -82 60 -l!l 'I 207Q3'1 

16 27 ·1'11 7B •8 •10 20elSS _ . 'I ---'L_-2. 'I __ z_; _ __ ::__:"f:f_:::__...,_i! -:rt1c ~~'.:=:tti-=.--..:cffta.LL-

7S 27 •119 76 7 ·13 206182 .. 9 2'1 2'1 76 28 ·101 6S s •2'1 2068'6 

75 28 •82 60-"-30 -- -'I - 2Db5ll----- - - - ll-- L-2'1-.-28 .. _l_6~8 •78 '18 •'II 8 __z_QllS_Q ____ _ 

75 27 

7S _ 27 

-1,, "l •'16 _1_0_ 2o7i•l ----- " ' 2.,- ------zt--7y-za --:-73~3,- ;;; si-1-szo822o - ~ 

- ---- - --- - ··- ----- - - --- ----

~7_9 _ '!S __ .!"_'l't ____ JL2-CUD.S'I 'I _!___2-'L2n_ 76 28 

(j\ 

°" 
~-3-'-~~__!__l_LZ_O_!Q~ _ 

7S 27 •67 ZS •63 21 20ROJS " • 2" lz 76 2 8 •65 1" -1s 2" 20•203 

----- - · -- ---. - -----

7S z7 !'7i. _ _ JJ_•S7 _--1L2-lltl~6 .. ' 211 lz 76 27 •_?_t__l2_:~7 1• 2Q~1_3__!___ 

- --··------- --------------- --- ---- --- ----

-------- ------ - ---- -·---- --- - -----· 

---·-- -- - · ··--------·· 

---- - - ------- --- ----

. · __ ( -
~- _· ---\_, - --{_ "-- =:- -

----- :------- ____./ 

1 



' 

'-- .._/ 

·--····--- -· 

vhlCLE ______ - _-ADAit TaBLE 

TRACKING Tt"E 

HU HjN SEC 

STATION Ac~UISITION DATA STATIDN - ltR14l.fAT-fciN DATA -

DAT HRS HIN c;EC 

siH+z<i s 6 'I 10 12 ll 
l•T USB-10 

HSK-25 s s 'I 10 12 JJ 
l•'I' USB-IS 

HA•• tl .. o:;_7 " 10 12 ss 
1-Y usa-10 

sTN•OO .. o:;-9 'I , 0 1 J 7 

••E us11iso 

5Ds•28 .. o:;2 " 10 I J 12 
l•'I' usa-85 

''"-'" 'I S'I 'I 10 13 ... 
•• , usa.10 

aDA•oz 'I Sl -'I 10 13 16 
•• , usa-10 

''"'""'-•• , usa.10 'I SJ " 10 13 11 

T£l•16 'I SI " 10 13 19 
l•T US1-lO 

"IL•U 'I so " 10 13 21 
1•Y usa.10 

---- - ·---- ... 

. --- - -- - - -- --·- -- ----- -- · 

RA DE-C Az ELv I T uNGt -- oh i41ts "rN sEc - ii•- -DEC - · lz ELv - 1 ' Ritffi[ 

71 211 6i;- n ---ss --21 --io1t1T " 1 1 ,-,-----n---.,-.--zT- - •~.--.ii a•· anat 

11 28 '17 7 •19 '17 20•'-70 ---- -"-- u - _.I J 31 1• 2• 36 IS "'.71_ 3~ 20!22.l 

11 zll 2• 11'1 ·1 --6 - 2047os-----------..--fi--11· -s-3 --·· 7a- ·:-21J ·---s• - 711 ·10· 6 20,1 1-. - --

16 27 ·•• 59 •JO •If _2071'17 " __ I _t -- 18 ~ 77 28_ •118 '17 ·'13 20 76S I 

76 27 ·9i SS ·Js 20121..--- - ---,. 1 -1-_-11r--..- - -,-,- - ,.- .;·9·3 - 'i3- --1 ~ .. 1 20 1 e 31-

1• 2• •79 "' •'lo .1. 207'11!._ _ 'l ___ _ l_t__j~-- _ _! _ _J_7 __ 2I _ ·l_L J6 _-:SJ_l_Z ZD ~t'l'I 

76 27 -65 12 •77 2'1 200356 " 11 1• 
10 - 77 --- --- - --- - --- --

27 •58 I •19 J2 210110 

76 27 ~6'1 21 •41 20 20A8S2 ----------- -- +t-----1-8 -- - I+- - :i_1 __ z1_ •6'1--- ' --~•o 26 .zo••s • 

76 27 •75 JI •SI 12 207989 'I 11 Jll ' 77 21 •71 ZS •4'1 11 20173'1 

76 z7 -7 i _2'1 __ ~_,s _ _ l!I_ ZQ_J!!_O_L _ _ _ _ 'I ___l_t___l!_ __ JJL_ _1_7 __ 2L __ ~•_!_ 1_1_~7 _ _ 25 _2_!l!_'l!3 

--- --··------------------

I-' 
_I 
0' 
-:J 

------- -- ·- - -- ---- - - - ----------'----------------- -------------------------

-· ··· ·-· · - -- .. ----- - -

I ----

- - ------·- · --- - ----- -·-·· .. . - - - .. ~ - -- - - --

------------- - ------ -

I 
l 
t 
! 
I 

l 



V[HICL.E RADAR TABL.E 

TRACK!r.JG T1HE 

HRS H1N SEC 

ANCi.•91 D I If Sl 
ll•Y USR.30 

cRo-os o 1s 20 
l•Y US8-30 

HSK•2S 0 lS jJ 
X•Y USR-8 5 

GllH•21f 0 JS 12 
1-v us9.30 

HAll•l2 0 '" 53 
x•Y use-10 

sTN•OO 0 1'1 115 
A•E us91so 

,os-28 0 J'I "" 
l•Y USR-8S 

c;YH•tlf 0 J'I lflf 
l•Y USR-30 

T[l•t6 0 llf 112 
x•Y usa .. 10 

NJL•71 0 9 1• 
X•Y us111.30 

-------- - -----

- --(_ ------ ---l 

STATION AcQUIS!TloN DATA 

DAY HRS !'41N 5EC RA DEC Al ELV x Y RANGE 

" 10 13 22 76 21 -62 3 •87 - ··2a- 2if9897 

" 12 6 If I 79 2s 53 9 19 36 20,12i. 

" 12 6 118 78 29 26 21 -67 2'1 209038 

" 12 i. "' 
78 28 59 S7 29 16 207'106 

" 12 7 Ill 78 28 -11 67 -22 7 207097 

" 12 7 16 77 27 •82 37 •52 7 208162 

" 12 7 17 71 27 •7R ll · 18 •SS 208386 

" 12 7 17 77 27 •71 26 •6J 17 20R7SS 

" 12 7 19 77 z7 •66 15 •71f 23 209380 

" 12 7 20 77 21 ·6n 2 -ea Jo 21nlJ7 _ 

-----------------------~------

suffoN -T~[Ri.d•aT-!DN DATA 

-6AY -HRS HJN--5Ec RA DEC AZ [LV x Y RANGE 

" 10 2s--1 ~-n--17----•f ---o----.,o---z.-· 20•33y·----

" 12 "2 _7_9 _ 28 _ __ 'l_e 1s -71 'lo 2082111 

" 12 '12 
19----7;,---- -, ,- 23-::66-- -11- 20-fiis ____ --

" 12 "2 79 _28 _S3 63 21 16 206o(3 

" 12 
"2 - - -,----79 · -;a--:.: 72--i.-0~29 ___ 9 206 -j)8 -

_If -- 12 _ 'l_i__ ___ L_ ___ 7_8 27 • _78 _3 1 ·58 ! I 207330 

'I I~ ---;---.,8---T"-;;-yll --26-~;.!:.9--201s15 

" .1 2 - ~ 2 l. -- 78 27 -68 19 -~g ___ 20 207983 

" 12 If 2 78 27 •63 8 -8 1 26 ZOBlq 8 

" .12 j 6 "" - - 71 -- 27 -- ~~! ___ 0_ ".'9o_ _31 20•_758 

'"--' 
I 

Ci' 
0) 

-·---------- ----· ----- - ------- -- ·- -·----

---------------- ------------------- -----------

--- ·----

/'~' 
-- -------- - ---

"-

._..__ ,, 

' 
___,, 

- ---·- ----
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,._ -------- · ... /. /7~··~-·· ___ --s~ -?-- ~·~t~.:.:,~-LELl -~: - Mlss.~_ON_~,?:~.R TIM~LIN E __ - Con-tin~~~~ed-. -_ 

' <; · Cc) LM acquisition and tennination during ascent - 0° minimum elevatio11 

::- •. ---;,a;~71 . _ ·.U HC ltf 0 llSUT ON =j 

r 
i t~·· :. : -e -< · "> ·- Ft~ -~ ___ .· ... : 

- .. wllllCLI ' ' ltA-0&11 TaiLE 
---- .,_:~;~0-:~\-. ~ ~~t1:~-~~/~-~-· - . - .. --~--· ----- __ ... : _____ . _ ___ _ __ ....:.._ ______ _ ·-·-·-·----·-··- -, 

~;:~~~.~}~ ·:t~r~'-":'":~ti"t . : .... iif!l_~-.-·t•ulsr-i1oit tiTA ·.-- -· ---·-_ - ·-·- -- - --=-~-- -- --STlf-jON ' -Y[RMINATIOlt DATA 

~'! - .. · - . 1: ;.::';: . . ' MitTIT~l. ffc~· --- --.-.. 'HH -•lee-::Uc ~~ .. ~.-n-..:...,:_•rri:r..,...,:~~r---~IAYNlf!PITlif-SE'(--.-.CDEC --p--[u- -. ----., --.... u· 
r.;. _ .. >.. c . · . ~ , .. _ _ ::__,, __ ::,'• . . C • . - ~-'--'- - -~~ -- ~ -- - -- -- - · - -------------- ---- - - - -- - · · - ·-- • 

; "•1•1> o 1 11 ' u 111 1• •• 21 ., _ 10 ·· ·" 110 20•3'S s 22 11 "o •• z7 •1 s1 -"' J9 20•1101 
f •• , _ us1.11 . -.: : __ ; __ i • ... c.:.: ~ -- - .. c.•-- ·- · -- ----~ _" 

: _. ____ IO.A.·Q~. .. .. --- ~-~· 
•• , use.10 

.-7. .. j I s I_~ .. 2'! , , I!.. l~O __ _1-6 . -~· - -- J_ --~-~ _ !!_ ~·-i!J_l § zz lt_~-~-Q~-~ - •o 2 17 lo 211•2l 

c'tr·oii . o 
&•T USl-30 

•. 
§ lZ 211· · 29 - .•. 11 1 ti 71 1• so 10 2oq8t'I s 22 11 ,.-o ioo 21 11 "' "' 10 20911 1 

. 
7 11 _ s u 2'1 . 2• 100 21 ac., .. n o 

· --.-;, usi~3o .5<1·- ·~-~~~--±~· ..2!_~~--·- "' --'-~. , .. :z2 _3-t __ _!_g___ .!.O_O __ ~._!!__!~~~· __ 3~ 2 IQS37 

c•o·o• 0 7 I l s u 2'1 u .. 21 .;·sa 2 •117 12 211•'12 s 22 lt "o •• z7 -s• - I -~-119 ll 21100• 
•·Y: use-10 

·--·- ·- _ __,__. __ : __ :__:... __ . _. _____ _ 

i 
-~-- 1 

j_, 

1-' 
I 

O' 

'° I 

----·-------· -- ---
,~·-.. , 

=v·~· . 

·--------------------- ---

--- --·- - --· ·-
/7',:-
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VEHIClE. i RAUAR TABLt 

lRAC~lN G T!Mc 

HRS i~I'< SEC 

CRo-os ri 4 37 
x-y usb·:.rn 

MA D-23 ~ 9 6~ 
X-y U3b·l:l5 

BDA-o2 J 9 60 
X-y US!:l-..30 

cv1-04 J 9 60 
. X-Y USb-;rn 

ACN-75 0 9 60 
x-y USB-30 

ACN-75 O 11 21 
X-Y USB~..30 

BDA-02 O 11 22 
X-y US!:l•30 

~y1·04 0 ~1 23 
x-y usa-30 

MA0•23 O 11 27 
X-y U56•1:15 

· ~N~ .. ~1 0 6 6 
X•Y U56•30 

TABLE 1.1-V .- MISS ION RADAR TIM ELI NE - Continued 

(d} LM acquis ition and termination during rendezvous - 0° minimum elevation 

coAST To REl\cuvcus F<ACA-R fi:fA cKrNG ;;RIOR TO ff>r 

SlATIC N ACGLISITION DATA 

DAY I-RS !"II\ sec RA Cec AZ EL V X Y RA NGE 

5 22 31 4C 98 27 -59 1 -89 31 211999 

5 22 31 40 99 27 97 51 5 39 209395 

5 22 31 40 100 20 60 2 87 30 211918 

5 22 31 4C 100 27 77 41 49 10 209825 

5 22 31 4C 100 z7 54 26 59 32 210531 

R~~OEZVOLS FA~AR TRAC KING PRIOR To TP! 

5 22 41 40 100 27 53 28 56 32 210854 

5 22 41 40 lOJ 27 61 4 85 z9 212236 

5 22 41 40 100 27 78 43 47 9 210156 

5 22 41 •o 100 21 98 53 6 37 20 9751 

5 22 46 .53. 100 27 62 o 9o ze 21z1ss 

COtlT TO ,,, 

uU,;£;f -,o•i .,, 1· 

Tl' l 

ST ATION TERMINAT I ON DATA 

RA DEC AZ ELV X Y RANGE D4Y HRS MIN SEC 

5 22 36 17 98 27 -59 o ·9o 31 2122111 

5 22 41 4Q 100 27 98 53 6 37 209?51 

5 22 41 4Q 100 27 61 4 15 29 212236 

5 22 41 4Q 100 27 78 43 47 9 210156 

5 22 41 40 100 27 53 28 56 32 210854 

5 22 53 1 100 27 52 30 53 32 211358 

5 22 53 2 100 27 62 6 83 28 212732 

5 22 53 3 100 27 79 45 •4 8 210671 

5 22 53 7 100 2? 101 55 7 ~4 21029• 

s 22 52 59 100 21 62 1 19 28 21301• 

I-' 
I 

-:i 
0 



VEHlCt.E 2 RA,~•R TAB!.~ 

T~~Cll .~N~ T 11'1E 

".'!Ill P!lf-1 SEC 

~N9•tt D • 20 x·v use .. ~9 
@o•~oz o • 1s 

X·y USB•JO 

·Plu.·h o ,. 15 x-v uss .. ~o 

GIJ1'1•4s, 0 II 15 
.. x·v USB.,JO 

ACN.,5 O H 13 
><·v uss-;lo 

~v1·04 o a 12 
x-v usB .. Jo 

PIAD•2' O 8 10 
.x•v usa-e5 

M•o·z, o 1 49 
X•Y USS .. ~=> 

PIIl.'"11 o 1 49 
x-v uss•;lo 

98P1·•1 . 0 1 49 
x·v .uss .. Jo 

COAST"'TC .~ST BIUON; :;AT£ 
\ " 

ST•TlON act~fllTlON DAIA 

CAY 'MRS ~It~ .•• , :Ra iqEC AZ ii.¥ )( Y RANGE 

5 23 40 ~2~ 100' i7 65 ' 12: 77 24 212586 

5 23 40 :28 10.0 . 2• 61 1, 74 21 212369 

5 23 40 :29 100 26 60 1 89 JO 21J2C6 

5 23 4C :29 100 26 61 2 88 z9 213146 

s 23 4c . ~1 100 21 44 39 41 34 211093 

5 23 4Q ·:!2 100 27 82 S6 34 4 212444 

5 23 40 ;;!4 99 27 113 64 11 24 210200 

CCAST TO 2~D BR&l<ltlc; CATE 

5 23 48 44 99 27 116 65 11 22 209751 

5 23 48 44 100 26 61 3 87 29 21z69S 

~ 23 48 44 100 26 62 4 86 28 212634 

J' 

ST&TtON TERMtNATlON DAt• 
DAY HRS MIN SEC· RA DEC AZ ELV .X _Y R&Nll 

S 23 48 44 iOO 27 66 13 .,, 24 212b6b 

s 23 48 44 100 26 69 17 ,2 20 211860 

5 23 48 44 100 26 61 3 17 29 212695 

s 23 •8 •• ioo 26 62 4 •• 28 2126l~ 

5 23 48 44 100 27 43 41 ,, 34 210613 

5 23 48 44 100 27 83 57 32 4 209970 

5 23 48 44 99 27 116 6S 11 22 209151 

s 23 so 33 99 21 116 65 1~ 22 20965i 

5 23 So 33 iDO 26 61 3 17 29 212513 

5 23 So 33 !00 26 62 4 15 28 21252i 

I-' 
I 

-:...:i 
. I-' 
·-1 



VEHI Clt ~ ~A~AR TAHlt 

TkACKING T! Mt 

HRS ~l~ SEC 

BDA-02 'l l. 49 
x-v uss-:rn 

ANG-91 0 l 49 
x-y USl:l•3o 

Cyl-o4 O l 49 
X-Y USB-30 

ACN-75 I) l 49 
x-v usu-3u 

MAD -23 O D 12 
x-y U5f:l"b5 

MIL-71 D U 12 
X-Y USB,.30 

GBM-41 0 0 12 
. X•Y USB•30 

iDA-02 o o 12 
. X•Y USB•30 . 

~NG-91 O O 12 
X"Y USB•JO 

. ~v ro• o o 12. 
x-v .use .. 30 

ST t TIC N ~ CG~yS!T!ON DATA 

CAY rRS ~II\ 5FC RA CEC 

5 23 4~ 44 108 26 

s 23 4~ 44 100 27 

5 23 48 44 100 27 

S 23 4~ 44 lOP 27 

1ST eRAKl~G ~Al\r~VER * 

AZ ElV X Y RANGE 

69 17 72 20 211860 

66 13 7S 24 21206 0 

83 S7 32 4 209970 

43 41 38 34 210613 

S 23 Sa 33 99 2 7 11 6 6 S 12 22 209 6 S1 

S 23 Sc 33 100 26 61 3 87 29 212583 

s 23 5c .33 100 26 62 4 85 28 212521 

S 23 Sc ·33 100 26 69 17 72 20 211748 

5 23 5o ·:5 3 100 21 66 14 75 23 211946 

5 23 so .33 100 27 83 58 32 4 209865 

STATION TERMINATION OATA 

DAY HRS MIN SEC RA DEe 

S 23 So 33 100 26 

S 23 So 33 1 00 27 

S 23 So 33 100 27 

S 23 So 33 100 27 

AZ ELV X Y R4NGE 

69 17 12 20 211t48 

66 14 ,, 23 21i946 

63 58 32 4 209865 

43 41 38 34 210507 

5 23 So 45 99 27 116 65 12 22 2096 40 

S 23 So 45 100 26 61 3 87 29 212571 

S 23 So 4S 100 26 62 4 85 28 212501 

S 23 So 4S 100 26 69 17 .,2 20 21t7J5 

s 23 so 45 100 2' 66 14 75 23 2119JJ 

S 23 So &5 100 27 83 58 3~ 4 .209854. 

\-' 
i 

-~ 

rv 



' 

VEWltl.E 2 R~llAA TABLE 

TRACl(Jlljf,; TIM~ 

HAS l'llN SEC 

ACN'"JI O 0 12 
· x .. y use .. Jo ·· 

MAD-23 0 1 1 
)(•'I' US8•!15 

·M11.-J1 0 1 1 
x-v use·~Q 

iBM-4i 0 1 1 
x-v use .. Jo 

•D•·oz o 1 1 
x-v use•Jo 

·ANG'"9i 0 
X•Y USB•JO 

1 1 

.cvro• o - x-v use .. ;>o 
1 1 

ACN•7' 0 1 1 
· x-y us~ .. ~o 

"AD-2J O O 9 
x-y use"'' 

"tL-71 o O ' 
X"'Y use•J.Q · 

STATION AC9UillTION DATA 

DAY ,HRS ~ lN ·Sit 'RA QEc Al £LY X Y RANGE 

5 2' 5o ;3J 100 2; 4J 41 ll l4 210507 

CCA.sT TC Jilt BRAKING i;ATE 

5 23 50 45 99 2; 116 65 12 22 209640 

5 23 So 45 100 26 61 l 87 29 212S71 

5 23 So 45 100 26 62 4 85 28 212508 

5 23 5c 45 100 26 69 17 12 zo 211735 

5 2J 5o :45 i.oa 21 66 14 75 23 211•33 

5 23 So 45 100 27 &J 58 l2 4 209854 

5 23 So 45 100 27 43 41 39 J4 210496 

. 2Nt BRAl<JNli ~ANEUYE~ • 

5 23 51 46 99 27 117 66 12 22 209585 

5 23 51 46 100 26 62 3 86 28 212509 

j 

STATION TERMINATION DATA 

DAY HRS. MlN SIC RA DEC &Z iLV X Y RAN~' 

s 23 'o ~5 ioo 2; 43 41 .,a '' 21~~·• 

5 23 51 46 ,, 27 117 66 {2 22 209515 

s a3 s1 46 100 26 62 3 1• 28 21250' 

s 23 s1 46 100 26 62 4 15 27 212446 

5 23 51 46 100 26 69 17 ;1 20 21167] 

5 23 51 46 100 2' 66 14 .,, .23 .211•'0 

~T -

1 
i 

- --i 
i 

I] 58 -S2 4 20•;,, 

I 
J 

P i 
5 23 51 46 100 27 

5 23 51 46 iOO 27 42 41 ,, 34 210137 

5 23 51 54 99 27 117 66 12 22 209;11 

5 23 51 54 ioo 26 62 3 16 28 212soa 

I I 
::..:i 
w · 
! 



VEHICLt ~ RA~Ak TARLE 

TkACK H< G T ! 1'1 t 

HRS r·11\ SEC 

GBM-41 G o 9 
· x- v usc;-3o 

BDA -02 a O 9 
X-y UStJ-30 

ANG-91 D 0 9 

X-Y UStJ-30 

(;y1-04 0 0 9 
x-y uss-30 

ACN-'15 a 0 9 
x-y USb-30 

MAD-23 0 l 30 
X-Y USl:l .. I!~ 

M11.-71 o l 30 
X-Y USl:l .. 30 

~SM-41 O 1 30 
x-y USB•30 

iPA·o~ o 1 30 
· x-v usa .. ;rn 

· ~NG•91 O 1 30 
x·v usa .. ;rn 

ST~T !CN AC GL 1SIT!ON DATA 

DAY I-RS f"ll\ SFC Rt. CE:c AZ EL V X Y RANGE 

5 23 51 46 100 26 62 4 85 27 212446 

5 23 51 46 100 26 69 17 71 20 211673 

5 23 51 46 10G 27 66 14 75 23 211670 

5 23 51 ~6 100 27 1!3 58 32 4 209796 

5 23 51 46 100 27 42 41 38 34 210437 

CCAST TC 411- BRAKll\G GATE 

5 23 51 !:4 99 27 117 66 12 22 209577 

5 23 51 =4 100 26 62 3 86 28 2125~0 

s 23 s1 .54 100 2t 62 4 85 27 212437 

5 23 51 .54 100 26 69 17 71 20 211665 

5 23 51 ~4 100 27 66 14 75 23 211861 

} 

STATIC~ TERMINATION DATA 

DAY HRS MI N SEC RA DEC AZ ELV X Y RANGE 

5 23 51 54 100 26 62 4 85 27 212437 

5 23 51 54 jOO 26 69 17 11 20 211665 

5 23 51 54 100 27 66 14 75 23 211861 

5 23 51 54 100 27 . 83 58 ,2 4 209788 

5 23 51 54 100 2 ' 42 41 38 34 210•2• 

5 23 53 24 100 27 117 66 12 21 209498 

5 23 SJ 24 100 26 62 3 86 28 212410 

5 23 53 24 ~00 26 63 5 85 27 212347 

5 23 53 24 100 26 69 18 '1 20 211575 

s 23 53 24 100 21 66 14 '4 23 .21i'lo 

I-' 
I 

--..;; 
.i::-. 



'.) .. 

~;.. 

V~HJCL~ 2 ft~~AR TABLE 

TRACK.IN!! TIME 

HRS MJN SEC 

~vr·o• o .1 Jo 
X•Y USS•JQ 

·ACN•7' O 1 30 · x-v uss .. 30 

MAD-23 O 0 4 
X·V USB•~:; 

~lL-71 . O o 4 x-v use•Jo 
,aM-41 O 0 4 - x-v uss .. 30 

IDA·oz o o 4 
. X•Y USS•JO 

ANc•t1 O o 4 
x·v u_~e.;so 

'vra• o o 4 
X•Y USi11JO 

· ~CN"''' O 0 4 x-v use•:so · 

~Ao-il o 1 1s 
X•V USS"''' 

ST.TlON ~CG~ISlTlON DATA 

DA y iMRS !-. I~ :~1c RA !!Ee 

. ,- 23 ,1 ;'4 100 27 

AZiLV X 

n" 51 32 

Y RANGE 

4 209788 

-5 23 51 ·94 100 2'f 42 41 JI 34 210429 

JRC BRAKING r•NEUVE~ • 

s 23 53 ·24 100 27 117 66 12 21 209498 

5 23 '3 :2 4 100 26 62 3 116 28 212410 

5 23 53 :24 100 26 63 s 85 27 21234 7 

5 23 53 '. 24 100 26 69 18 71 20 211575 

s al '' '.&4 100 21 66 1• 74 2J 21177 0 

5 23 " '&" 100 27 83 58 31 " 209704 

5 23 53 :2" 100 27 "2 41 37 34 210345 

CCAST TO ''~ SRAKl~G GATE 

5 23 53 :a8 100 27 117 66 12 21 209494 

STATION TERMINATION DATA 

DAY HRS MIN sic RA .DEC 

5 23 53 2• ·100 27 

AZ ELY X Y RjNlat . 

13 '' · j1 _4 2ott~i 

5 23 53 24 · 100 27 •2 41 37 '" 210341 

5 23 53 28 100 27 117 66 12 21 20949f 

5 23 53 28 100 2• 62 3 16 2• 212•0• · 

5 23 53 28 100 26 63 5 15 27 212;•2 

5 23 53 28 100 26 69 1• 71 20 2115~1 · 

5 23 53 28 iOO 27 66 1• 74 23 21t7•1 

s 23 53 28 too 21 83 58 '1 ·• 2ot1a1 

5 23 53 28 100 27 42 41 37 34 210j4i 

5 23 54 44 100 27 118 66 i2 21 209429 

; . 

p 
I c 
.....:] 

~I 



VEHICL E 2 RA ~ AR TABL~ 

rnAcKING TJ r-' E 

l~R S MIN SEc 

MIL-7 1 0 1 15 
x-v uss--3o 

GBM-41 0 1 15 
x-y USB-jQ 

BDA-02 0 1 15 
x-y USB'";rn 

ANG-91 0 1 15 
x-y USB-30 

~y1-04 0 1 15 
x-y USB")O 

ACN-75 0 1 15 
x-y usi:;-30 

MAD-23 0 O 4 

X-Y USB•ll' 

MIL-71 O O 4 
X-Y USB•JO 

GBM-41 O 0 - x-y USB•JO 
4 

iDA"02 0 0 4 
.X•Y USB1tJO 

STATIC N A CG ~I S !TJON DAT A 

DA '( rRS "'II\ sec Ri1 CEc 

5 23 53 28 100 26 

5 23 53 ·28 100 26 

5 23 53 28 100 26 

AZ EL Y X Y RAN GE 

62 3 86 28 2124C6 

63 5 85 27 212342 

69 18 71 20 211571 

3 23 53 :28 100 27 66 14 74 23 211765 

3 23 53 2s 100 27 83 58 31 4 2097c1 

5 23 53 28 100 27 42 41 37 34 210341 

4Tr BRAKING ~Al\EUVER 

5 23 54 44 100 27 115 66 12 21 209429 

5 23 54 44 100 26 62 4 86 zB 212332 

5 23 54 44 100 26 63 5 as z7 212268 

5 23 54 44 1DD 26 7o 18 71 19 211498 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ ELV X Y RANGE· 

5 23 54 44 100 26 62 4 86 28 212332 

5 23 54 44 100 26 63 5 85 27 212268 

5 23 54 44 100 26 7o 18 ;1 19 211498 

5 23 54 44 100 27 . 66 15 14 23 211690 

5 23 54 44 100 27 83 59 ,1 3 209632 

5 23 54 44 100 27 42 42 37 34 210272 

5 23 54 45 100 27 118 66 12 21 209425 

5 23 54 48 100 26 62 4 86 28 212321 

5 23 54 48 100 26 63 5 85 27 21226• 

5 23 54 48 100 26 7o 18 11 19 .211•'• 

f-' 

-· -.J 
0\ 



VEHlC~E 2 RA~AR TABLE 

TRACf(.IN!! TJME 

HRS l'llN SEC 

~NG•'t 0 0 4 
x·v use•Jo 

~Yl"'04 0 O 4 
X•Y USB .. JO 

ACN-15 O O 4 
x-y usa .. ,o 

MAD·z3 O 4 22 
x-y usa .. ~5 

MlL-71 o 4 22 
X-Y USB•JO 

G6M·41 O 4 .22 
- x-y US6•30 

•0•·02 o 4 22 
x-v usa-~o 

~MG-!l . o 4 22 
· · x-Y use-Jo 

·9Yl"'04 0 4 22 
x-v use,.,o 

· ~CN-75 O 4 22 
X"'Y USB•JO 

·----

STATION AC~UtSlTION DATA 

CAY fojRS l'llN Sec' RA DEC .z ELY x y RANGE 

5 23 54 .44 100 :2; 66 15 74 23 211690 

5 23 54 , . ~4 100 27 8J 59 31 3 209632 

5 23 54 44 100 27 42 42 J7 34 210272 

COAST TO DCCf(ING 

5 23 54 48 100 27 118 66 12 21 209425 

5 23 54 48 100 26 62 4 86 28 212328 

5 23 54 48 100 26 63 5 as 21 212264 

5 23 54 48 100 26 7o 18 11 19 211494 

5 23 54 48 100 27 66 15 74 23 211686 

5 23 54 48 100 27 83 59 31 3 209629 

5 23 54 48 100 27 42 42 37 34 21026 8 

__./ _/ 

STATION TERMINATION DATA . 

DAY HRS MIN SEC RA DEC AZ ELV X Y RA~GE · 

5 23 54 48 loo 21 66 1s j4 23 211••• 

5 23 54 48 100 27 83 59 J1 3 20912• 

5 23 54 48 100 27 42 42 J7 34 210261 

5 23 59 10 100 27 119 67 12 20 20921• 

5 23 59 10 100 26 62 5 as 28 2120•1 

5 23 59 10 100 26 63 6 14 27 212021 

5 23 59 10 100 26 'o 19 7o 19 21125• 

5 23 59 10 100 27 66 15 73 23 211••i 

5 23 59 10 100 27 &4 60 30 3 zo9•o• 

' s 23 59 1o 100 27 41 42 J6 34 210045 

f-' 
I 

-:i 
-:i 

J ., 



TABLE 1.1-V .- MISSION RADAR TIMELINE - Continued 

(e) CSM acquisition and terminat ion during rendezvous - 3° minimum elevation 

-----3r·JAN7l- - E OI - TO TIT!GN(TJ ON --Til -T2~r- --

VEHICLE 1 RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA STAT I ON TER MI NATION DATA _________ -

-- ------HRSMCN S EC ___ ___ DAYHR"s")ffK "sE:c "- RA -DEC--AT"E[v·-- -x··--v·--RANGE ______ -DAYHlf$ MIN -SEC: - R-A orr-- ·Ar-av _x y RANGE 

BOA-02 0 0 25 0 0 11 40 10 2 - ·7 0·5 5 85 5 - 592 0 0 12 5 104 6 9·5- -- -~ -9,--- 5 -- - 689" 
X- Y USB-30 

SHIP 1 0 3 35 
--TNsE-RTfoN --- -

o _____ q ___ H _____ ~----:76 __ ?? ___ :::.!~ _______!l__-_?<L -~~--- - 379 0 0 15 15 129 22 67 3 87 23 687 

CYI - 04 0 5 44 0 0 17 15 -31 16 -73 3 -87 17 686 0 0 22 59 141 -19 113 3 81-·:...23-~80 

X- Y USB-3 0 

TAN- 22 0 3 41 0 0 38 1 112 67 -8 3 - 69 82 664 0 0 41 42 -145 13 75 3 87 15 666 - ---- A-E FP S- lS- - - - ----- ------- ------·- - --- ------- - ------- ·-- - - ----- -- -- ------

cR.o.:.:oa o 4 2 0 0 53 fl 95 .:.:30··-131 -- -- 3 -=-s6 - 41 - 673 0 0 57 13 -46 -43 ·1H - Ttrli----:;:-Jt7--073 
X- Y USB- 30 

HSK-25 0 4 22 0 l 0 25 164 15 - 69 3 - 82 - 69 671 0 l 4 47 -73 40 33 3 -86 3~ 667 - -x.:YusS.:85- -- - - -- ---- -- ------ ----- -- - ------ · ··-. -·- - -- ---------

GYM- 14 0 5 4o 0 1 29 i - 85 - 24 - 120 -3 - -87 - 30 680 b l 34 41 82 13 n -3 --ar·---rr-- - 686 -
!__-_Y _ l!_~~ .. ~O 1---' 

------- I 

GOS-28 0 1 58 0 l 30 21 - 12 - 51 176 3 87 4 679 0 X- Y USB- 85 ------ · ---------- - -- -- -- - ---- ---- ---- - - -- - -- --- 39 -33 
.. -·------- --- -·---1 32 19 13 5 3 86 45 682 -~ 

- -- rex-~u-- --- o-- s 39- - - -- - c;--- i 31 5tt ___ - 05 - - 1 - 93 3 - ,;_97 ---- 3 --- -684 0 1 37 33 102 24 64 3 8,----Z6 _ ___ 68_8"_ ---

X- Y USB-3 0 --·---- -- - --· --··--- ----------------------- ---- ------ .. ·--·- - ·----·- ---

MIL- 71 0 5 25 0 1 35 50 -76 15 -74 3 -87 15 686 0 1 41 14 120 23 65 3 87 24 689 ---- - -- --. ····- - --- -
X- Y USB-3 0 

-------- - -- ------- --- --- -------- --- - --------- -----

- ·- -----·-- ------- ------ - -----

···--- ·---- -- -- -- ---·· ----- ··-·. --- - ·- - ------ · -· 

-------- --------------------------------- - ---- - - ---- -------- - ------ - ---
12 

11 

------- -------- ------ ·-------------·- ·- . ·---··- - -· 
10 

---------------------~--------------- --- - - - --- --- ···- - - . ··-··- ··- ·- - -· ··-·· - - --·- ----

--(_ -'-- '---" ---.../ 
.. - .t _. ·-- _} . 



12 

" 
•O 

(_ '-._../ .._/ __ ,,., 

----- ·-- --- -·· -- -- ---- - -· - --- -· · -- -·---- ·---------------

VEHICLE 1 RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA --- STATION T-E-IOfINATION DATA 

HRS MIN SEC DAY HPS MIN SEC RA DEC AZ ELY x YRANGE _ _ _ DAY HRS--MfilCSEC .. _n RA-DEC AZ ELY x y RANGE 

58M-41 0 4 55 0 1 36 36 -79 27 -62 3 -87 28 688 0 l 41 31 121 32 55 3 J6 34 681 
X-Y USlt-30 

BDA-02 0 5 47 0 l 39 13 -54 6 -85 3 -87 5 - - X-Y USB-30 -- ·---·- -·--------- ·- ------ - - - -- 689 _g __ l _ -~---~- 1-~2_ -3 95 3 87 -5 687 

SHIP 1 0 5 40 0 1 42 54 -47 23 -66 3 -87 24 688 0 1 48 35 139 -2 94 3 87 ~ 684 
___ INSERTIO_N _____ _ .. _ ---··-- - --- ---

-- ~.YJ.:-:Q!____ JL __ _L___l~----- 0 L __ ~l__ J._O -___ 11 _ ::~O :-U ~ -- -~-=-~J-=15 681 0 1 54 24 91 -59 - 175 3 57 -84 - -----676 
X-Y USB-30 

TAN-22 0 5 26 0 2 9 54 72 11 -77 3 -87 13 666 0 2 15 20 -102 -38 130 3 86 -40 668 
___ A-U!>S-=16,,__ _ _ 

_ ..tfill:QL __ _ _ o_ __ _ !t . ~o __ _ ___ o __ .. 1 ___ ~6 ___ u -11§ :-4.L::.lli____.1_::_0_:-_,~-- ~I3 0 _ _]. 30 42 -3~ __ -24 115 4 86 -25 639 
X-Y USB-30 

31 JAN 71 TLI TO NFR IGNITION LAZ 72~T·---

HAlt-12 12 31 19---0 - -Z- 43 ___ 2 _-_110 ...:39-:.13~- -86 -44 2271 0 15 i4 22- -- 45 30 -5-9 3 -86 31 74337 
X-Y US8::~Q 

STN-00 10 32 22 0 2 50 1 · -11 -17 -114 3 -87 -24 3835 0 13 22 29 44 29 -55 3 -86 35 67031 
A-E USB150 

GDS-28 10 0 39 0 2-- 50--59 -76 -13 -108 3 80 ~72-- 4021 -1;--· rr·-5c 39- - ~3 29 -55 3 -85 -55 64922 
X-Y USB-85 --· -·------- --- ---------

GYM-14 9 7 24 0 2 51 58 -76 -5 -97 3 -87 -7 4235 0 11 59 23 41 30 -57 3 -86 32 61242 
X-Y USB-30 

- --- - ------------- - - - ---- - ------------ ·-

... 

i--' 
I 

-:..:i 
\'A 
~ 

- - -----------··-- --- --------- ------------·-

-------------- ------------·- ---- --

---------- ·--- -- ·-- ----

--- - - - -- - --

- ------------------------ ---·------------ -------------- -----



;o 

VEHICLE l RADAR TABLE 

TRACK ING TI ME 

HRS MIN SEC 

STATION ACQUISITION DATA 

DAY- HRS MIN SEC RA DEC AZ ELV 

-· -- ·------·-·- -· ---···-· ------ --- ------------- -----

ST ATION TERMlNAT IO"N DATA __________ ----

X Y RANGE DAY HRS MI N SEC RA 0-EC AZ ELv--··-;r--v··~·nrGE -·-----

nx-i6 - ------- 0 ---z "4."8 --·-- a- ·2 ·· 55 -53-· .::-66·3--=a·9--·3 - .:-a·,- - T --- !ro5-if --··---- <,- 1 6 5·9 
X- Y USB-30 

4C 403<r- -=s1 3 -1'6 32 56786 

MIL-71 6 42 17 
X-Y USB-30 

GBM-41 6 22 47 
X-Y USB-30 

GTI-51 2 0 23 
A-E TPQ-18 

BDA-02 5 30 30 
X-Y USB- 30 

ANG-91 4 12 20 
X-Y USB-30 

SHIP l 
INSERTION 

1 33 16 

GWM-:44 .. 13 ~'+ . _15 _ 
X-Y USB- 30 

0 3 2 34 -51 10 -80 3 -87 10 6409 

o-- ·-3-·1; · r· -49 -12- .;75- 3 -01 12 669"2""" 

0 3 9 20 -42 18 -72 3 -87 18 7706 

0 3 · i1 24-=37 --[4""-:.:75- · ·3-..:a7 is 8090 

0 3 19 22 -30 23 -67 3 -87 23 9517 

0 3 29 23--;.2022-~- 3-..;97 · 23 ·i122c> 

0 5 11 41! ~3 ___ 31 59 _3 __ 86 31 _25171 

------- .. ------------· 

0 9 44 51 37 30 -57 3 -86 33 

0 9 26 48 36 30·--58 3 -86 32 49"597 

0 5 9 43 16 32 -64 31 -56 22 23400 
- -- ---··- ---- - -

ci 8- - 41 · 55 - 35 30 -56 3 -86 34 45854 

0 7 31 42 30 31 -58 3 -86 32 39613 

--··a··- s 2 - 40 .. 14 ·-30-·-64 15 -73 25 23392 

0 18 46 3 48 30 -60 ~-=!L-~--~95-!)_ '";-' . cc 
0 

HSl<-25 1 45 45 0 8 11 11 41 36 41 3 -86 4f43rt2·---···a - 1s - 56 56 41 33 -45 3 -86. -45 76982 
. _ --~'.""'v us~-1!.5- _ 

CR0-08 9 20 48 0 9 51 57 45 34 50 3 86 40 51614 0 19 12 45 lt9 32 -53 3 -86 37 88439 
X_;Y- USB- 30 

------------ -- - --·------------- ------- --

------------------ --- - ----------- --- --- ---- --·- --------- - -------- ----- - ---- - ···-----

·----·-··- - -··------- · -- ---

; __ -------L ----- ------L .,,__... - · 



' 
.._/ 

---·-- --- - - ---- -- · 
YEH IC LE 1 UDAil TABLE 

- - ------ -TRACKING TIME _______ ______ STATl"ON AtoufSitI01f DATA-- ·--- STATIONTERMlNATiilN DATA ---------

HRS MIN SEC DAY tR S NIN SEC - llA DEC AZ El V X Y RANGE __ _ i>AY HRS MIN SEC- -RA -DEC ___ AZ EL V- X Y---it.AlfGE 

NAD-23 15 11 60 0 u 59 28 50 29 53 3 -•5 53 73394 1 6 17 27 55 28 -55 3 -J5 -55 120767 
X-Y USB-85 . 

CYl-04 13 52 13 0 16 31 28 52 30 58 3 86 32 79098 1 6 23 41 54 29 -59 3 -86 3l 121031 - - -x.;;.v uss-30 -- -- - · -·· -- - - ------- - --- ·· ·---···- - - -- ------ - -. -- --------- ---

ACN-75 10 55 8 0 17 57 36 53 31 58 3 86 32 84181 1 4 5z- 44· ·-sit 30 -59 3 -n 31 111011 
_ ____ X- Y _USB-30 ----- -··· - -·- -·----· 

___ 8Dl-.!!2 _____ J,Q -~~!_ _ o l'L_ll_ 4_? __ _,.} __ __ 29__ --~7 _LJHL ~3- _909_8 _ __ __ _ J . 6 _3_~ J_ 5_~ 29 : ""'.:78 42 -47 9 119460 
X- Y USB-30 

lNG-91 10 23 48 0 20 12 19 54 30 60 3 87 30 91718 1 6 36- -----.,- --· 54 29 .;.66 35 -53 20 119803 
X-Y USB-:~() __ _____ _ 

___ _ G..B"'~ - ____ 9_~o_u __ ___ J>__iQ _ ~-' _8 ___ ,~ _2L ---~9 ___ 3 ___ 8~ ___ 31 _9401,6 _l 6 36 7 ~5_ 2_? ____ ~~2 -37 9 119039 
X-Y USB- 30 

Mll- 71 9 36 13 0 20 59 53 54 29 58 3 86 32 94269 ----·--1-6-36 - ----,-- 55 29 -79 55 -34 6 118949 
X:-Y USB-30 ----- - ·- - ·---

i-' 
TEX-16 

X-Y USB- 30 8_li__5_.L_ 
o 22 U. ___ !I_~ -~9 _ 59 __ L_li_ _3_1, ___ •H_~.Q.. __ __ _ _l_ ____ ~ - ~L 7 52_29 -80 10 -20 3 118551 J 

-- OJ 
f-' I 

GYM-14 7 30 52 0 23 5 15 55 29 59 3 86 31 100740 1 6 36 7 --56 29 -78 82 -8 2 118379 
X- Y USB-30 

GOS-21 7 28 17 __ _ _ __Q_ __ U ___ 7 _ _ ~ _ _ 52_ 29 56 3 -85_ 5~_ 1()0~11 1 6 3~ 1 . 56 2~ ~~58 83 6 -~ 118367 
X•Y USB-85 

- ----·-·-------- - -------------

-------· - - --·------- --------

- --- ----- ·- ----~-----

--- -----·· ··-----· ---· ·---· -----

---- -- ---- ------ --. 



VEHI CLE l RADAR- TABLE 
·---------·- ----------

TRACKING TIME STATION ACQU ISITION DATA ST ATION- TERMINA"TtON DATA ___ _ 

HR S MIN SEC DAY HRS MIN SEC RA DEC AZ ElV )(- Y RANGE DAY HRS MIN SEC RA DEC AZ ecv · -r--.,~-ANGE 
·srN-o_o _ __ --- --r-T3_----ZS____ o 23 22 39 - 5-5 --29·-- s6 --3-- s 6- 34 foi6i:z ----- --r -6-- 36 ·r -- --5~29-u;-s--t11 2 - 8 118382 

A-E U_.?8150 

HAW-12 3 54 21 1 2 41 46 56 29 60 3 87 30 111 170 1 6 36 7 57 29 70 52 36 12 119039 
·-------- - -------

X-Y USB-30 

31 JAN -71 NFiCroTbI - IGNfndN- LAZ 12~1 

ANG-91 2 28 1 1 6 36 18 54 29 -66 34 -53 20 119813 l 9 4 19 55 29 -61 3 -87 --29 f2T60 9 
X-Y USB-30 

BDA-02 3 19 50 l 6 36 18 55 29 -78 42 -47 9 119469 l 9 56 8 56 28 -58 3 -86 32 129657 - ---x=v uss--=-30 ___ ___ - --

GBM-41 3 58 59 l 6 36 18 55 29 ~76 52 -37 9 119048 1 10 35 17 56 28 -60 - 3 H;:-B'r 30 131180 
X- Y USB-30 

MIL- 71 4 13 54 l 6 36 18 55 29 -79 55 -34 6 118958 l 10 50 12 56 28 -59 3 - 86 31 131755 -- -- --x:.-v·--uss.:.3o --- -- --

TEX-16 5 19 19 1 6 36 18 55 29 -80 70 -2 0 3 118559 1 11 55 36 56 28 -60 -- 3 - 1n·-30 13-4"247 
X-Y USB-30 

GYM-14 6 14 11 1 6 
X-Y USB-30 -- ---------- -·- ----- -- ~ 18 _ ____2__~_ - -~ - 7 0 ___ g _ -~~--- _ U!~-387 l 12 ·--· · ---·· 50 29 56 28 - 6C 3 -86 3 0 136298 

-·-· ---·-·-- -- - ·- -·- ----- - ---· -

-Gos-28 7 0 41 l 6 36 18 56 29 - 157 03 -6 -:r 110375 l 13 36 59 57 28 -57 3 ;;.8~--S-TT31JOil -
X-Y USB-85 

STN-00 7 28 52 1 6 36 18 56 29 165 
A•E USB150 ---------------- - -

81 -~ _!~~~()_ - - _ __ _! _ __ !~_? 10 ------ --- ---- - -- - ---- ---57 28 -57 3 -86 33 139037 

------- ·- --- ------

·-·· - --- ------·--- - · 

(_ -{_ 
""-" 

___,,, 
__ ( - . 

'-' ·, 
co 
f\) 



IZ 

,0 

'---" .__/ J 

- -- - ---------- ·------- ·--- --- --

VEHICL E 1 RADAR TABLE 

------ ---TRACKING-TIME ----STATfor• ACOUiSftTiiNOATA ----·-·--- -- -- --- --· . -s-l'ATi-!)NTEltMINl1'roN DATA 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELY x - --Y-RANGE---0-AYHRS-MIN sec: ---u -Dec- AZ ELY x y RANGE 

HAW-lZ 9 17 31 1 6 36 18 57 Z9 70 53 36 12 119045 1 15 53 49 57 28 -61 3 -87 29 142906 
__ _,X~-~Y~USB-30 _ ------ - - - __ _ -- - ·--- ---· 

6'1M-Z4 12 28 18 1 ---~ ---~o - J . -~-8 29 61 3 87 2_~_1?,2!39 
·--x~v uss.:.:3o- ------ - --- - - ___ l._ 1_9 J~--- 20~_~8 ___ 1!_ _ -62 3 -87 28 149167 

HSK-25 8 5 19 1 8 46 26 58 30 49 3 -85 49 126886 i-1.6 51 44 58 30 -so 3 -85 -50 144913 
_ - --- ~"'.'.Y~~-85 - ·-·---- -- -- -- · -··-·-- -

_CJ~~oa _ --~-- -~~---~J _ ____ l ___ J,Q__~ 54 ____ -2..'L ~Q __ ~_5 _ ___ _1 _ _ll__3~J,~_Q9~~ _ 1 ~9_ _ 5~ 5!_ _ - ~1!_ _ _1~. -56 3 -86 34 150997 
X-Y USB-30 

MAD-23 14 51 1 1 15 39 50 60 28 55 3 -85 55 142418 2 6- 30 ·51--60 Z7 -56 3 -85 -56 170151 
_ __,Xo=--_,Y _ _M~~-8-~----- _ __ ---·-·---- __ ___ _ __ ________ _ . - -·· - - -- --- --

_ __ C::YI-04 _ _ ___ J,_~ __ il___'-. 0 ___ ___ L .H.---~- _H_ ____ 6Q 2~ -~Q_ ___ 3 _ 87 --~Q __ !~296 _ 2 --~ __ _39 21 60 27 -61 3 -87 29 170383 . --- ----- -- -
X-Y USB-30 

ACN-75 10 52 25 1 18 22 10 60 Z9 60 3 87 30 147993 2 5 14 35 60 28 -61 3 -87 ·29 16802<\ 
.. ___ !(-Y _ _!lS8-3Q _ __ _ 

·-----~ ----- . ----

____ _.8.0A-02___ 13 57 24 __ _ ___ __l__ ll_ _ll ___ ?_L _ll_ _je .. ~-.3 86 31 1_5\~Q.9 __ . ___ -~ 10 8 45 ___ 61 27 -60 3 -_87 30 175978 l-' 
I X-Y USB-30 

ANG-91 12 41 5 
X-Y _USB-30 

GBM-41 __ _ll_il__U_ 
x-v USB-30 

1 20 38 24 61 28 62 

_ __ I --2J. ?_l__2l._ __ 6L_?!! - 60 __ 

·---- ----- - - --------- CP 
3 87 28 152484 2 9 19 29 60 27 -62 3 -87 28 174686 · ~1 

- ------ ---·- -- --· ---------- ----~--------

~1 30 _ 1~~88~- 2 10 48 13 ~J_ - 2!_ ~6_1 3 -87 29 176998 

- -- --- - ---------· 

--- ------ . ------ -

--- ----- ----- -

------------- ·-- --- --·· 



VEHICLE 1- · iffo71ii TABLE 

TRA CKING TI~E STATION ACQUISIT!ON DATA STATION TERMINATION DATA 

HRS ~IN SEC DAY HRS MIN SEC RA DEC AZ -ELV x Y RANGE DAY HRS MIN SEC RA DEC AZ ELV Ji< - ., RAf·l"GE 

MI(-71 13 35 59 T 21 --26 55 61 20- - ·60 -- -3-- 01 - 30 i54-<542 · -z 11 2 54 61 -27 ::..~-3-· ..:.g7 29 177377 
X-Y USB-30 

TEX- 16 13 31 12 l 22 36 35 61 28 60 3 87 30 1 56241 2 12 7 47 61 27 -61 3 -87 29 179027 
X-Y USB-30 

GYM-14 13 32 26 i --23- ·29· 44 61 20 --E:o --3 01 30 l 5789o ·· 2 . 13 2 10 6i 27 -:.6r · - 3 -87 29 1803"<JT 
X- Y USB-30 

GOS-28 14 13 19 l 2 3 33 40 61 27 58 3 -84 58 158012 2 13 46 5<; 61 27 -5<; 3 -84 -59 181500 
X-Y USB-85 

STN-00 14 25 56 .. c · z3 -·- 40 - 4i --- 61 2.7 - --57· - 3- - 86 33 ·p ;547j· --- -2 14 Tit . 37· -·· 61- 21 ··--::.·5·9 · - 3 -86 32· 182179 
A-E USB150 

HftW- 12 13 2 48 2 3 l 54 62 28 61 3 87 29 164238 2 16 4 42 61 27 -62 3 -87 28 184833 
X- Y USB-30 

GWM-24 12 23 2 2 1 5 51 · - - 62- 20 -E:-z--3- - 01 - 20- Tfffoa · ··-··--- 2 - 19 20 -- 59 --62 -- 2.,--- -:.63 3 -81 21 189628 
X-Y USB-30 

HSK- _25 _ B 17 35 2 8 . 52 _37 62 .. 29 . - ~J 3 - _85 51 17396<; 2 17 10 13 62 28 -52 3 -85 -52 186371 
X-Y USB-85 

CR0-08 9 29 35 2 10 38 26 63 28 57 3 86 - -33--i76737 _ ___ __ 2 - 2b ____ if ·o - 6T- 20-··-57 - 3 -86 33 190539 
X-Y USB-30 

· - ---·· -·- - - - ·-··----

MA0-23 14 37 9 2 15 55 19 63 27 57 3 -8 4 57 184611 3 6 32 29 63 26 -58 3 -8 4 -58 203745 
---·-x=v -usa...:05 ··-

·--·---------·- -------------------------·-- - - ----------· 

-·--- --------·-- -------·- ·--··--- - --·· ·- -------·------------- --------

- - - -----·-·· - · -·--·---- -·-----

..,,__.,. 

I-' 
~ 

CP 
_.\='. 

--



____./ 

VEHICLE l RADAR TABLE 

--·--- - TRACK ING ffiE ------- -- sfAnorf.lt-OUISI'flDNDATA __ _ STllToNIElUllNlfIONDlfA 

HRS MIN SEC DAY HRS MIN SEC RA oec- AZ ELY X Y --RANGE _____ DAY HRS MltfSEC- . RA DEC AZ EL Y X Y RANGE 

CYl-04 13 24 46 2 17 18 22 64 27 61 3 87 29 186572 ·3 - . 6 43 8 63 26 -62 3 -u 28 203918 
__ x-v us~~o --------- · ---- -·· ·- -----

ACN-75 10 . 52 28 2 18 30 41 62 3 87 28 188282 3 5 23 9 63 27 -62 3 -87 28 202351 --x-v-use-io-- -----·- -·· ·----- ·------- -· . _6~-- p ·- - -· ----· ------------
- ·· 

8DA-02 13 43 43 2 20 23 59 64 27 60 3 87 30 190901 3 10 7 42 --62 26 - 61 3 - 87 29 208183 
__ ~_!_J,ISB-lQ -- ··-- ····- - - - .. -· ··-- --··---·-· ---- -··- ·----·---·-----·· 

_._A~~91 __ l_L_ll__2_l__ _ _ _1_ 2_q __ ~Q 31 .... ~_.ZJ_ 63 _L_111_~Ll91388____ __ _ 3 _9 ___ U 5! __ 6? _ 2~ - -:_63 3 -87 26 2072 55 
X-Y USB-30 

GBM-41 12 51 57 2 21 32 48 64 27 62 3 87 28 192376 3 10 24 45 62 26 -~5--5----;;92 25 208163 
___ !.'~.! Y~-l!~~L__ -· - - ·- --·-- ..... - - ·- ·----- --·------ - -- -··-- - -- - --

_ _ ..l!IL-U _ ll ~ . 1_3 ____ _z___ il__ 38 :n ·-~· _21_ H _____ L~ _ 29 J_9~-~~§.. _ 3 . 10 . 2.ft 4~ 62 2~--=-6-~_ 10 -79 24 207999 
X- Y US8-30 

TEX-16 11 37 32 2 22 47 12 64 27 61 3 87 29 194008 3 10 24 45 62 26 -72 24 -65 17 207228 
---- _k Y. _Y.S.8=.)0 ··--- - -- ---- ----

-~J._4 -- - __ _l_Q__ ~. l..5~-
x-v USB-30 

~ __ 2_3 __ !..Q... __ 2!L._ 64 2!__ ~1 __ L.ll__ . 1~ __ 19~1~ ---- ___ ~- !_O . ?~ 43 6?~~-- -76 35 -54 11 206630 

GDS-28 10 39 42 2 23 45 0 64 26 59 3 -84 59 195270 3 10 24 42 62 26 -85 42 -6 -48 206330 
----~-Y J.LS.B-85 ----------· --· -··· ____ -· __ _ ______ __ --- - ·- _ 

STN-00 10 24 33 3 0 0 1 64 26 59 3 87 31 195593 3 10 24 40 62 26 -90 46 -44 0 206141 ----• ..:E US8150- _ ________ .. -------- ----- -- - ------ ···-·-·----·· - .. -- . 

--------- --------------- ------------------------------ --··--- -- -- - - -- -------- -

- -----.- - ·---- ------ - -------------·- ----------- - - ---- -- -- . ·-. 

·----- . ·- - --------

--- -·-------· - -------- -

_J 

t--' 
L 

co 
\JJI 
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VEHICLE 1 RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

HAW-12 7 13 58 
X-Y USB-30 

GWM-24 3 12 36 
ic- Y US8-30 

HSK-25 1 34 2 
X-Y USB-85 

CR0-08 1 24 20 
-- . X-Y USB-30 

HSK-25 l 24 24 
X-Y USB-85 

GWM-24 1 24 24 --- -x-vus-0--30--- -·-
HAW-12 l 24 28 

X-Y. USB-30 

STN-00 1 24 27 
A-E USB150 

GDS-28- - - - 1 . 24-· -;(a 
X-Y USB-85 

-- · ·--- -- -- - ·-·· - -····-··- - ----- . 

GYM•l4 1 ~-7 
X-Y USB-3 0 

--·---·-- ---- - - -- ·-- --

STATION ACOUISITION DATA- - STATION TERMINATION · lrATA-- -- ----·· --···-· 

RA DEC AZ ELV x Y RANGE DAY HRS MIN SEC RA DEC -- AZ E{v··-·-x- ·v~GE DAY ff< S MIN SEC 

3 '3 10 35 64 21·-63- -Y!iT- 27199619- · · - - - 3 -ro --24· ·33 ---~26--=-61-~n rz05263 

3 7 11 43 65 26 64 3 87 26 204567 

3 8 so is 64 27 53 3 -=-85 ·· 532065-79- · 

31 JAN 71 LOI TO DOI IGNITION 

3 10 56 52 64 27 56 7 81 34 207538 ------ - . ----------- ---

3 10 56 57 63 . 27 · 30 21 -66 27 206753 

~ __ _!_<?_2~-~-- ~~- ~~-~-_5~ __ }~ . _!U_o_~-~<?2___ 

3 10 57 15 62 26 - 73 70 -19 5 204747 

3 10 24 20 64 26 65 47 41 17 206107 

·3 10 24 .. 21 64 21-·--36· 17 -69 35 207589 

lAZ 72.1 

3 12 21 12 65 27 44 21 61 42 206942 

3 12 .. 21 . 20 

3 12 21 24 ----

3 12 21 43 

64 2r rr ·--z-0:::03 10 206604·---

64 27 45 70 14 14 204971 

63 21 -;;;;75 - 52 -31-~·2·0~9o ___ f.-: 
- - - ---- ----

I 
.. "en 

3 10 5l_~-- -~~6_.=_85 _ _?.~~---~_Q5787 ______ _3 _ _ _g_~~- __ 52 _ _ ~~ 26 -74 24 -65 14 206823 0\ 
I 

3- - io · 57- - 24.. 62 '26 :...81 35 -Tl :..5·4 -·zo6002 . 3 12 2l 52 63 26 - ~l d - ~-=-~3 -63 2070lHid--

--~3_1~0 -~26 62 26 -74 28 -61 14 206347 3 12 12 -77 23 207524 71 __ ~3 ____ ~} - - - - -26 -66 

--- -------------------- --------------- ----- ·------------- - ---· 

----- -----·------

.. ---· --- - ------------- -· 

----------··---- ---- ---

-0------ ----
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VEHICLE 1 RADAR TABLE 

TRACKING TIME -----· STAft(Jtf-AC-Olii: Si'OON DATA 

HRS MIN SEC DAY HRS MIN SEC RAoec- AZ ELV X --Y- RANGE 

MIL-71 0 2 47 3 10 57 27 62 26 -62 4 -86 28 207745 
X-Y US&-30 

TEX-16 1 13 16 3 10 57 Z1 62 26 - 69 17 -72 20 206973 - ---x.:vuse-30 -- - ---- - -· - -· ·- · --- ·--- · - --

CR0-08 1 24 29 3 13 5 1 65 27 36 28 48 46 206592 
x-v USB-30 

HSK-25 1 24 30 --- x.;;.y use=ss---
_____ 2 _ n ____ _ ~-- i __ ~ __ 21 __ Q. __ ~L-:-l?~ __ _ o 206609 

GWM-24 1 24 29 3 13 5 11 64 27 16 76 4 13 204864 
__ _!-Y USB_:-:3_0 ____ _ . ___ . 

__ _ HAW-12 __ __ L _M_Z8 ___ ----~ _u._ __ 2_ _ .1.L__.l?.~ . 26 __ _-74 _ 42 -46 12 205859 
X-Y USB-30 

\ 
__/ __./ 

ST nroff TERMfNlT I-ON -DATA ____ _ _ 

- DAY--HRS- MIN SEC RA tiEC . --ALELV~--

311- -0- -n--~~ ~62- - :r -:87 --2a 201n-z 

·--- ------------ ---- -·------

3 12 10 43 63 26 -62 3 -87 28 207470 
- . - -- --··--·- -· 

3 14 29-----z9 ___ 66-- i8 11 35 22 51 20Mu 

----- ----- - . --- --------

3 14 29 ~-L _A, __ 28_ · _ -:-20 __ ~-- -65 _ _.=_~~~CITQ<?.6 

~14"29 40 65 27 -45 70 -15 14 205208 

3 14 29 51 64 27 -70 25 -64 18 206979 -----------· ·--

STN-00 1 16 6 3 13 5 28 63 26 -69 16 -73 20 207250 ----314- --21 34 65 26 -59 3 -86 31 207 827 
_ _ _ . ~.:::E US81M__ _ _________ ··----·-- .. ··--- _ _ _ _ 

f--' ,. 
iDS=2_8_____ _ _Q_ 46 21 

x-v use-es 

Cl0-08 1 5 6 
--~•~-~Y~-~30 --- -·-

HS!t-25 1 5 5 
X•Y USB-85 

3 13 _ __L__lC} ___ _il_1_6 - =6~1_1_-65 _=-64 20_1:;21 3 _p __ !;1 5_Q ___ _ 6_~ ___ 2__!_ __ -6<L 3 -84 -60 -~~"~-- co 
~, 

31 JAN 71 DOI TO LM SEP IGNITION ·- -- - - - i.Ai--72.~--

3 15 15 -7~2f- 4· ~-- 6" -52206200 3 ·- T6--20 ·· 13---- 66 28 -=13-- 36 -17 52 206361 

------- ---· - ---- --

3 15 15 15 65 27 -30 20 -67 -28 207096_ - - --~~ £~ 66 28 -42 13 -73 -41 2076_.!_~-- ---

- - - --·--· ------- ---------

- ------------- --

------------------ --- - -----·--·-



VEHICLE l RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

GWM-24 i - 5 6 
X-Y USB-30 

HAW-12 1 1 20 
X- Y USB- 30 

MA0- 23 0 11 19 
X-Y USB-85 

MAD-23 1 4 5e 
X- Y USB- 85 

CR0- 08 1 4 53 
X- Y USB- 30 

HSK-25 0 16 46 
X- Y USB-85 -

GWM- 24 1 4 48 
X-Y USB-30 

CYl - 04 0 41 20 
X- Y-USB- 30 ----

ACN- 75 1 4 43 
____ X~_!_ -~B-3__Q _ 

CYI•04 1 4 4Z ------x:::v- -u.sJ1-3_o_ ------------ ----

1.::: 

IC 

STATION ACQUISITION DATA STATION TERMINATIO~·i-i)ATA ____ _ 

DAY HP S MIN SEC RA DEC AZ -El V X Y --- RANGE DAY HRS MIN SEC 

3 - -r~r 15- 20 · 65- 21 -- .:.-ss -· 61-.:25Ts-2053oi - ----3- -1 6 20- 26 

3 15 15 29 64 26 - 61 15 -74 22 207397 3 16 16 49 

3 16 8 49 61 26 57- j " .;.94 57 207602 - ----3 - i(j -- 20 8 

3 17 8 41 67 26 66 13 -60 63 207730 3 18 13 37 

3 17 8 60 " 66 20 - -=25-33 - ::-34 - 49 io66T<r - ---- ---3-·10· 13 52 

3 17 9 8 66 27 -so 6 -81 -50 208130 3 17 25 54 

3 17 9 15 66 27 .:.t,6 __ __ 37"-sC -19 2 ·06424 3 i0 14 3 

3 17 32 15 68 26 62 3 87 28 207258 3 18 13 35 

3 19 2 37 69 27 7 0 2-- 2 ·a-2oa26s ·---3 - 20 -7 20 

3 19 2 " 69 27 70 21 68 19 2071t50 3 20 7 26 

------ - -·-- -·- ·- ·-- -----------

----- - --- -------------

..__.,. 

RA DEC AZ ELV - · x ___ y ____ RANGE --

66 . -2-;----.::.-64- -4,f _;3-9--u·-2osno--·-----

66 27 -63 3 -87 27 208032 

67 26 --- ·59 5 •81 59 208111 

68 27 75 24 -31 62 207164 

67 - 21r·-::..35 ·-z-s----=-53 1t5 201101 

66 27 - 53 3 -85 -53 2071t58 

67 27 -66-- 23 -65--2 2 201235·-,=-

69 21 65 11 78 24 207923 

I 

(XJ 
co 

70- 27 57"_20_ 67 31 207583 

70 27 75 34 55 13 206842 
-------·---

--------- ---·----

~- ·- ----- - ----- -



oz 

"' 

--

VEHICLE 1 RADAR TABl.E 
------ --- TRACKiNG TIME ___ ___ ____ - -- STATION ACQUISITION DATA-- STAT ICi;Cf.-ERM fNATt_O_N--01 TA- -----

- --- HRS MIN SEC- DAY HRS MIN SEC RA DEC -----n-av--~- R-ANGErn- - --- D-Av--HRSflfIN--SEC- --- RA- DEC _ __ Az ELY X Y RANGE--

MAD- 23 1 4 48 3 19 2 47 68 26 82 33 -12 56 206787 3 ·20-1 34 69 27 91 45 - 1 45 206331 
--- ~-:-!_!L$J!-:-8~---- -----

CR0- 08 1 4 55 - x:.y USB-30 -----
3 19 3 - ~ ----~_? _ __18 __ =-4-'L2_~-=~-~ 41 207598 3 20 7 60 68 28 -55 7 -82 35 208354 

------------- - ---- ---- ---- --- · ··- ---- 12 -7~24 zc)"-7923 -------3--r9--48 ____ 3 __ 6827- - 63 3 -87 27 207577 GWM-24 0 44 48 3 19 3 14 67 27 •65 
X_:::Y lJ~~~~() __ _ 

- ~CN-75 _ 1 ~ -- _L __ -- ~ 20 ~.Ji- _?_O 7Q__ll ___ ~2 _ 3-9 ____ 54 _ 3_2 20?157 3 22 1 22 71 28- 42 41 38 34 206700 
X•Y USB•30 

BDA-02 1 5 1 3 20 56 23 70 27 62 5 84 28 208530 --3--22---r--24- n 27 69 17 72 20 207921 
X-Y _U_SB~3Q 

_ CYI-O't . _ _ _ l __ __s _ L __ _ L _2__Q_ ___ 5(! __ 23_ __1Q __ 21. __ 3JL 44 ___ ~~- 8 4P6~6? 3 2~--- _1 24 71 27 82 58 32 4 -~06_Q4f. ----
X-Y USB-30 

------ ----- ----- -------------- - - ------- - ----- · ·----· ---- ··- - -- - ---- - ·· - ------ --
MAD-23 1 5 3 3 20 56 28 69 27 100 54 7 35 206073 3 22 l 31 70 27 115 66 11 22 205829 

__ X-Y __ U_S~-:1!~------------

-~--o___s-3__. Q__ ___ -~-- -__ll_ __ !L 2_1 ___ .JQ___ -27 ___ _li __ L __ _ 3 __ !H __ 27 201!9§_3 3 -- ~ i n _ 71 _?7 _ 65 H .75 24 208125 
X-Y USB-30 

-- -- --· ------- -- ·· 
3 87 29 208453 3 22 l 2-,;-----rr-21 62 4 85 28 208695 GBM-41 0 5 29 3 21 55 55 71 27 61 

-- -- x-v !LS__!i_-_3_Q__ -- ---- ---------

-~IL-71 __ _ _9 __ !L_ _ c; 3 22 _J __ 1_'!____ __ 7_1 __ _1J -- ~_J, _ _3- 87 29 208749 3 22 l 23 71 27 61 3 87 29 208755 -- . -·· 
X-Y USB-30 

--------------·-· ·--··- -----·· 

---- - ·· ···-----------

I 
f--1 
I 

CP 

'°· 



11 

,0 

veH"icIC 1 RAOAR--TABLE 

TRACKING TIME 

HRS ~IN SEC 

GBM-41 1 4 57 
X- Y USB-30 

ANG-91 1 4 54 
X-Y USB-30 

MIL - 71 1 4 57 
X- Y USB-30 

BOA-02 1 
X-Y USB-30 

Afii:::'g --- i 
X- Y USB-30 

CYI-04 1 
X- Y USB-30 

4 55 

4 57 

4 52 

MAD-23 i ·-~ 53 
X- Y USB-85 

TEX-16 0 43 43 
x-v USB-30 

TEX-16 1 4 41 
___ X::_ Y_ !!_~-3 ~-- .. 

GYM-14 1 4 38 -- ---x~v · u-50..:;31;-- - ---

STATION ACQUISITION DATA STATION TERMINATION f'',TA--· 

RA DEC AZ HV x Y RANGE DAY HR S MIN SEC RA DEC AZ E' )C·-y-· RANGE DAY HRS "1 IN SEC 

3 ... 22 49 56 71 27 67 14- ts 23- 208231 ·-·-- --"3 23 54 53 -;2-- 21 --,y--i? 62 11 20756 i 

3 22 4 9 58 71 27 67 24 6 4 20 207635 3 23 54 52 72 27 68 3 8 50 17 20699 2 

3 22 49 58 71 27 -66 ·--13 -· 76 23 208302 3 23 54 54 7i 27 11 £5-- 64T7.2o764f 

3 22 50 0 71 27 74 27 62 14 207493 3 23 54 55 7 2 27 80 40 50 8 20691 5 

3 22 ··· so 2 'fo--ie - - :n ·--4 0 25 35 206495 --·--- 3 ··-23· 54 ·59 71 28 iC-_5_3 8 36 2063-5! 

3 22 50 10 70 27 86 69 21 1 205857 3 23 55 2 71 27 91 8 2 8 0 20571 9 

3 ·2"2·· 50 16 70 2i --·f 39 -·7y· 1 3 ll -26576"5 " 3 --·23 -· 55 9 ·1T- 27 . - 169 77 -u- -3 20-578~ 

3 23 11 11 71 27 61 3 87 29 207874 3 23 54 54 72 27 6 5 11 78 24 208439 

4 0 44 3 12 -27-··10-2T ·&a· 19 201973 - -"4 -- f ·· 40· ··45 ·73 -- 27 ____ 74 3 4 55 13 20-735 q- --

4 0 44 4 72 27 65 10 79 25 208596 4 1 48 42 73 27 70 23 66 18 207946 -----

--- ---- ---- ------ . -·- -- - .. ··-· --- -· -·- - ·-·-· ---··-----· 

w 
I 

\.D 
0 

- - --- ··------- ---- - ·- --------· ·-- -- - - - ----- ------·-· - · ----- ---- -------- --------
--------- --·-- · ····- • · ---- .. 

------ ·· - ---------- ----·---·------------

D -------· '-- .. _ .. / -



'"'· 

"'-

12 

11 

•O 

'...___/ ___/ ____, 

- ------- -------- ------ - ------------- -- - --- ..,..-. ..: .. 

VEHICLE 1 ltADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA ------- -- - -- "SfAy-j"QN_ TE_ltMINATroN DATA 

lfllS MIN SEC DAY HltS MIN SEC u DEC AZ ELY x y RANGE- - - DAY HRS .MIN HSEC ___ RA __ DEC AZ ELY x y RANG~--

COS-ZI 1 4 " 4 0 " 5 72 27 63 9 -71 62 208685 4 1 48 49 73 27 71 20 -:42 62 208090 -
X-Y USlt-15 

--="=IL=---:71 1 4 43 4 0 44 6 72 27 76 36 54 12 207216 4 1 48 49 73 27 80 49 41 7 206708 
X- Y USB-30 

GBM-41 1 4 42 4 0 44 6 72 27 75 37 52 12 207137 1t --Ylte 48 73 21 78 51 39 1 206637 
X•Y US8•30 - - · - ·· - · - ----- - ------------ --------

ANG-91 1 4_ 42 4 0 44 7 12 21 68 49 19 J_~_ 2q6~2-l ___________ 4 __ _ 1 _4_8 -~8 _ __ n __ ~-- 63 62 25 12 206254 
X-Y USB-30 

BDA-02 1 4 45 4 o 44 1 12 21 85 5o 40 3 206s·e-1--- --- ·4--c- 4a 52 n 21 93 63 21 - ;;;:1 2ot.2n 
X-Y USB-30 ---------

STN-00 1 4 ~ A-E USBl!SO l _ - --- --~--___Q___ ___li__ - _8 __ JZ __ Zl _ ___ f!l 6 13 29 208850 __ _ _ 4 __ L ~ _ 4:9 ___ TL ?.L _~, 17 72 20 208277 

ACN-75 1 4 51 4 0 44 14 71 28 -8 54 -6 36 206435 4 1 49 6 72 28 -28 49 -22 35 206708 
X-Y USB-30. ----------------

CYl-04 1 4 53 4 0 44 21 71 27 -98 87 -3 0 205787 4 1 49 14 72 27 -87 73 -17 X-Y USB-30 - --------------- - - ---- --- -------- ------- 1 206032 
!---' , 
I 

\() 

~ 
----,4-~l-4-9--1-4--=7~2-2~7=--~1~0~8-~6~1-l~0---:--2=7-20~6-2~9~6- ' MA0-23 1 4 51 4 0 " 23 71 27 •132 71 13 -14 205955 

l•Y USB-15 ---- ---

GYM-14 1 5 3 4 2 37 42 73 27 74 33 56 13 207521 
1-Y USB-30 - ---- -------- - - -

4 3_ 42 _4_~ - - 74 27 78 46 43 8 20~992 

-· ---~~-· 

. ·------- --- --------- -----

--- ·--·------ ---- --- ·-- .. 

I 

I 
I 

! 

I 
l 



11 

--· ·------ ----···· -- ----------·-·-- -··----------·-------· 
VEHICLE l RADAR TABLE 

TRACK ING Ti ME ST,ffION ACOUlS-lTION- OA-tA STATION TEl(KINATIOPrOi\TA ___ _ _ 

HRS MIN SEC DAY -HRS MIN SEC RA DEC AZ EL V ~- Y RANGE DAY HRS MIN SEC RA DEC - Azecv·---x- ---Y- RANGE 

-- GDS-28 - - -- T -- 5-- --0--- --4- - -2 -· 3"'f 43" 73- ·27--·n;- ·35 .;.-z-2 57 ·-201686- - - -- ~· · 3 42- 4T·- ·-74 ·-2;- 83 42 -7 47 207164 
X-Y USB-85 

STN-00 l 5 1 4 2 37 44 73 27 75 26 63 13 207878 
A-E USB150 

TEX-16 5 --0---4-- 2 37-45- - 7327- 79- 4--r-45 --·-9 266986 
X- Y USR-30 

GBM-41 l 5 3 
X- Y USB-30 

-- ""Mlt: =-1-1- ---y- 5-· 2 ------
x-v USB-30 

ANG-9 1 1 5 5 
X- Y USB-30 

4 

4 

4 

2 37 46 73 27 81 62 28 4 206389 

i " "3"1 ·47 73 ·27 --· a4-6cf -- 36- 3 206444 

2 37 48 72 28 51 72 14 11 206135 

4 3 42 44 74 27 82 38 52 6 207349 

-·· - ·4 ---3- ··42 45 74 - 20 - - -92 -·--s·a 32 4-206---S-67" 

4 3 42 49 74 28 83 7 5 15 2 206170 
----- --

·4 3-- 42 49 u 11.- -- 28-- --89(3 17 0 206204 

4 3 42 53 73 28 0 79 0 11 206118 

BDA- 02 ___ _ T_5 ___ _ C __ _ 
4 2 3T- so .. -- 72-27163-73·-- n, - -4 2o6il5 ___ _ 4 3 . 42 5 1 73 28 i5z·a5-· 3 -5 2061f7Y~ 

X-Y USB_::-30 

ACN-75 1 5 4 4 2 37 58 12 28 -40 42 -36 34 207084 x-v us8--3 ci . 
CYI-04 1 5 ---2- - ·--4- -T382___ 12 27 -83 62-.:29·--- 3206-36"0 

X- Y USB-30 - ------- - -·- -··· - ·· 

MA0-23 
·· - - x.:vrrs1I~1rs 

1 5 3 4 2 38 4 72 27 -97 52 5 -3 8 206677 

4 3 43 3 

------,.--3- 43 4 

4 3 43 1 

I _ 

73 28 -50 31 -5 2 33 207705 
\0 
!\) 

73 27 ~79 49 -41 7 206912- - --

73 27 -87 41 -4 -49 207255 

- --- ----- -----------------------------------·--·- - - ----· 

----- - -------------·-- - - - - -

- ·-·---·-· ----- -- -· -- -- ·- - ----

--- ·-- ···--------- --· ----·-- · --·- - ------·· 

:---- --- -- { . 

j -\._ 
·---- -L '---"' ._/ 



'---"" __/ 

------ -- - - ----- -- - -- - -- --- -- - -· 

VEHICLE 1 RADAR TABLE 

TRACKING TIME 

HRS MIN SEC 

STATION-ACQUISITION DATA STAnoN -TERMINATI-ON DAT_A ____ _ _ -

DAY HRS MIN SEC RA DEC AZ ELY X Y RANGE ___ -- -- i>TY HRS Jim-- SE<: - -RAllEC Al ELY X Y ltAKGE 

HAV-12 1 4 54 4 4 31 19 14 27 66 13 76 24 208832 4 5 36 13 75 27 69 26 63 19 208135 
x-v u~~--~30~---------- - -----------------,-------------·-- - --- - -----------------

~os-28 1 4 54 4 4 31 2_7 74 21 90 52 0 38 206873 ____ - --~- _ _! __ ~ __ 2_! __ __ 75 27 100 65 5 25 206538 
X-Y USS-85 

GYM-14 1 4 53 4 4 31 29 74 27 82 57 33 4 206707 4 5 36 22 75 28 86 71 19 1 206409 
X-Y USB-30 --------------- ---------

STN-00 
A-E US8l50 

1 L_ll 4 4 31 29 74 27 89 48 4L___!L2Q?_9~L _________ L ___ 5 _~--- 22 75 27- 100 -- ----- 60 29 -5 206666 
--~---

TEX-16 1 4 57 4 4 31 31 74 27 85 69 21 2 206386 4 5 36 28 75 28 88 83 1 0 206250 
X-Y USS-30 ______ _ 

~BM-41 1 4 52 ~~_l__ 40 7L_27'. __ _ 77 86 4 1 _206l~L ___ _ __!!-_ __ 5 :3_6 32 74 28 -81 80 -10 1 206276 

~~~~;--' _ _:_ ·- ~· -=-

.-:~ '"IUL~ll ' ~,_l . 4 51 4 4 31 41 73 27 99 84 6 -1 206171 4 5 36 32 74 28 -94 82 -8 -1 206255 __ J 

----------~._-r: ... ,. .x-• usa-u -

IDA-OZ 1 4 53 ~~v,· usa-10 4 4 n ~ 73 27 -119 8~ -9 -5 206199 ________ 4 _ _ ~~6 3~ --- 1!! 28 -96 68 -22 -2 206476 ~~ 

4 5 36 35 74 28 •62 62 ~25 13 206620 - pf!t&-41 ~ 1 4 49 
"X-Y USB-JO 

4 4 31 46 73 28 -45 74 -11 11 206274 

ACN-ll 1 4 47_ 4 4 31 59 72 28 -56 21 -65 3_l__zg_8_)QO 4 - -5 ~6 46 - !~- 28 -60 9 -80 30 209137 
X-Y USl-30 

·-- ----- ·------· - ----- --- --- --------

. 
---------- ----- -- ----------- ---------------

12 

-··· -·--- ---- ··-·-·------------ - -· -· --·--- - --
10 



'2 

,0 

------ ------- ------ - - - -------- --- --
VEHICLE l RADAR TABLE 

TRACKfNG TiME 

HRS MIN se-c 

- STATION AC-QUISTTION -DATA 

DAY- °HR S MIN SEC RA DEC ATELV 

STATION TERlfllfATTON- DATA ___ ______ -

X - y RANGE DAY HRS MIN SEC - RA - DH - Ar nv-- x y RANGE 

MAo- 23 -----1 - 4-- -46___ -- - 4----4 --:H · 60 -- n----zr--=ao 31 - r1- -=-s120111r-- --1t-- s·- 36-- n-------,~n--=·rr-20 - 4 t - 63 2os469 __ _ 
X-Y USB- 85 

CYl- 04 l 
X- Y USB-30 

--... A-W-- lZ - - - -1 

X-Y USB- 30 

GYM- 14 l 
·x;;y uss-30 

4 46 4 4 3 2 l 

4 44 4 6 25 24 

4 55 4 6 25 34 

7 3 27 - 76 38 - 51 11 207446 4 5 36 47 74 27 - 71 25 -64 17 208198 

75 27 71 37 52 is-201703 ___ _ 4 7 30 8 76 __ _ 28 -73-5()" 39 11 207180 

75 28 91 82 8 0 206358 4 7 30 28 76 28 -91 8 5 -5 0 206419 

--- - Gos·.::-zs-----1--4- 53- -- - --- 4 --6-25·--35-75-rr-- 11775·------7 14·- 2064it3 ____ --- ---4 - 7 -· -30-- 2a --- -,.r--28 - r1s 82 8 0 206433 __ _ 

X- Y USB- 85 

STN-00 1 4 49 4 6 25 35 75 27 114 70 19 -8 206531 4 7 30 24 76 28 152 79 5 -10 206463 
- A-E ussi5o 

- - TEX- 16 _ ___ _ 1 --4---51 4 6 25 -40 14 20 -91 --~·-.;4 -- --o 206324-- ----- --4- 1--30 ~n - --,-5 -2a --·.:11s-,3-=-11 1 206560 __ _ 

X-Y USB- 30 

MIL- 71 1 
- -· x..;v -us8-3o - 4 55_ ----- 4 6 25 43 74 27 - 88 71 - 19 -- -- - .. 

1 206493 

GBM- 41 1 5 0 4 6 25 44 74 28 .:92 69 -21 - 3 206540 
___ _ X-:! __ IJ_~B- ~O 

----~DA::02 __ ______ L _ ~---~J __ ____ - ~--~ __ 25 48 7't 27 -89 57 -33 1 2 06848 --- -------- -- -
X-Y USB•30 

---- - ---- ---- - --·- -- ----· - ------ ·· ---- -- --- -------

. ·- ·-··· - ---·- - ·- - - ----------· - -------- --- - -

(__ 
'--" 

4 1 30 38 75 28 -83 58 -32 4 206931 

f-' 
-! 

\{) 
~ 

4 ·--- 1 30· --4-.,- -· - 75- zr-::'7•r 55 -34 6 20101s 

4 7 30 4 5 75 28 -82 45 -45 6 20743't 
--·- ·---·-- ------

------- --- · - ·- - -- -·-- - -----------------------

-----------------------------

··--------------··-···----

__,/ 



.. 
10 

'---..../ 

-·- --- - ·- - --··------· -

VEHICLE 1 ltADAR TABLE 

TllAtKING T IKE-- --·· . --STATf~ACQUI SIT ION- DATA 

HRS MIN SEC DAY lflS MIN SEC RA DEC AZ av )( y RANGE 

ANG-91 1 4 58 4 6 25 49 74 28 -67 51 -36 14 207055 
_ _l-Y USJ.=-30 ______ _ 

MAl>-23 0 55 37 - -- x-v -us&-as -- -- ------ ~-- _6 ___ u _ 53 14 21 -64 11 -65 -62J_Q.?046 

CYl-04 1 4 21 4 6 25 56 74 27 -67 15 -74 22 208842 . 
__ j(~!_U_$_B-30 __ _ 

GMM-24 0 8 33 4 8 18 58 77 27 64 8 81 26 209437 -- •-v ·use-30" _______________________ ___ · ----------- - -- - ·-- -- ------ ----- ----· - ··· 

HAW-12 0 8 25 4 8 19 6 76 28 73 61 28 8 206930 
_ _ __ .!:'.'"Y . .11..iB.=-~ .!t _________ _ 

___ su+-_o.o_ _o_ _8 ___ u ___ _ 4 8 1~ .-14_-1~ - 21 -148 79 -6 ~~o 206569 
A-E USB150 

GOS-28 0 8 15 4 8 19 15 75 27 -124 77 7 -11 206587 
___ -.A-L!IU-85 ___ _______ ___ _____ .. 

__ _int!~ --- o 1 u------- -~---'- _ll__..lL ___ ll... _u~u __ n -16 _ _ _J,__~663!;_ 
X-Y USB-30 

TEll-16 O 8 11 4 a 19 20 75 28 -83 62 -2a 3 206901 
--~·~-Y USB-30 

Mll-n 0 8 a ___ 4_ . ........! _ _lLll.__75 27 -79 '47 -42 7 _ ~()!_~()2 
JC-Y USB-JO 

- ·· -· -- --- -- - - -----·-

___ ,:_·-
~ _/ 

---
STATIONTERMINATIDNl>lTA ________ __ -- ·-

---oav· HRS -1iffN SEC .. RA -oec· AZ El v )( y RAN~ 

4 7 30 47 75 28 - 68 38 -50 17 207737 

·-- -· - ----------- - ---------

4 7 21 30 75 27 -56 3 -85 -56 209155 ---·-· --------- ---- - ---- -

4 7 30 fa ··75· 27 ~I 3 -87 29 209633 

4 8 27 31 77 27- 64 10 79 26 208890 

4 8 27 31 76 28 72 63 26 8 206446 

-~--! ____ ~7 31 16 27 - 141 78 - 8 -10 206155 - - -------

4 8 27 75 27 -119 76 7 -13 206182 

- 4 ____ 8 _?,'] 3_1 - __ 75 __ J~ -86 72 -:18 1 _ 2~2-~j 

4 8 27 31 
-=--

4 . 8 27 31 . - - --·· -·· 
~-

75 2·e - 82 60 -10 4 206531 

\0 
._VJ 

75 27 -79 45 ~44 8 207054 ----··- - - - - -- ·'----'--'-'---

------------------------------~---------------· ·------- --· ·--- - -------------

· - ·-·---- --- -

---- --·- · 

----!"'--···- - --- --- --

1 
I 
1 



: 2 

10 

VEHICLE l RADAR TABLE 

TRACKiNG TIME 

HRS- Mli'.f SEC -

·--- -·-·- ---------------------------- -

STATION ACQUISITidN DATA-- STATION TERMINAHofin>AT-X- ____ -

DAV HRS M lN SEC RA DEC AZ ELV - ·x Y RANGE -- - OAY HRS - MIN SEC RA DEC- -AZ -cl-v---x-- --v--u"NGF-

GBM- 41 0 8 - -5 ·-- ---- -4· 819 26 75--~-'ft"45- -45 9 207505 4 8 21·- -31 - -··,-5----z-7-- -76 43 ~6 10 207163 
X-Y USB-30 

BDA- 02 0 8 5 4 8 19 26 75 27 -77 34 -55 11 207981 4 8 27 31 75 27 - 76 33 -57 12 207646 
x- v use:..30 - ---------

- ---ANG=9i _____ o ___ 8 ____ 3 
4 8 19 28 75 28 =6~:..61 "2(f 2083-56 -- - - --4- - 8- -2·r -- 31 75 · 27 - -67~- -63 21-208035 -- --

X-Y USB-30 

31 JAN 71 LM SEP TO CIR IGNITION LAZ 72. l 

GWM-24 0 56 28 4 8 27 37 77 27 64 10 79 26 208883 4 9 24 5 78 28 65 22 66 23 208726 ------x=v-USB-3 0 -- ··- ··-· ·- --- ·------ -- - -- --- -- ---- - . 

HAW-12 0 56 36 4 8 27 37 76 28 72 63 26 8 206441 .rt 9 24 13 11 28 65 -r4----n - - 6 206105 
X-Y USB-30 

STN- 00 0 56 44 4 B 27 37 76 27 - 141 78 -8 -10 206149 4 9 24 21 
- -- -A=E us8150 - --- --·- - ·- ---·-· -

GDS-28 0 56 47 4 8 27 37 75 27 - 119 76 1 -13 206177 4 c; 24 24 
X- Y US8-B5 

GYM-14 0 56 49 
X-Y USB-30 --- --- -

4 __ L.l] _ --~L- ___ ?5 28 -86 _ 72 "'_!__8 _ l 206238 4 9 24 26 

TEX- 16 0 56 51 4 8 27 37 75 28 - 82 60 -30 4 206527 4 9 24 28 
X-Y USB-30 

MIL-71 0 56 54 4 8 27 37 75 27 -79 45 -44 8 207050 4 9 24 31 
X-Y- USB-30 -------- -- - - -- ---------- ------ - -- ------- ----- ------- . ---------- - - ---· --

--------------------- ---- ----

----~L 
'..._.-

11 28 - 111 69 -20 - 8 206812 

76 28 -101 65 s ..:24 206897 

76 28 -82 60 -30 4 207039 

76 28 ..:n - 48-41 -- 8 201451 

76 28 - 74 34 -55 13 208091 --------------

r 
I 

~ 

-------·----------

- ---- ----------

____,, 



•2 

'" 

VEHICLE 1 RADAR TABLE 

TRACKING- TIME .... ·-

'----· 

-·- sti'fION--icouiSITION- DAH __ _ 

HRS MIN -SEC ... ---· o.A•r tifs MIN ... SEC .. RA. DEC - - -Ai- ELY --x--·-v RANGE . 

- -G8M-41 ____ o_ 56 54 4 8 27 37 75 27 -76 43 -46 10 207159 
_ .. X-::Y _ USB-~.Q_ ___ _ ___ ·-·-·· - --- - ·-- - - ·- - -- -·- - · --- ·-----

ANG-91 0 56 55 
X- Y USB-30 . 

4 . 8 27 31 IS._ 27 __ :-6? __ 25 -63 21 208030 

-- · - -
804- 02 0 56 57 

------- ---
4 8 27 37 75 21 - 76 33--;;;,s....,-iz2cfi642 

X-Y USB-30 

31 JAN 71 CIR TO LOPCl IGNITION -· . .. 

__./ 

STATION TERMINATION DA7A 

DAY -HRS MIN SEC- .. .. RA DEC --u Erv -- x Y-HG£ 

·-4-~4 ·"·--16 28 . -73 31 -:-57 l'5 201223 

4 9 24 32 76 28 -65 14 - 75 24 209205 

--- --------
4 9 24 34 77, 27 -71 22 -67 18 208733 

LAZ 72.1 

_ _G~,,,.~~ - .. - - 1 11 46 
X-Y USB-30 

-~ .....l.Q.. __ 11 __ ~£ . 78 28 65 32 ss U ... £Q8327 ... - --· ·-~ --- -1_1 2} __ ~-8 ... __ 1~_ 28 63 47 40 18 201116 

,; 

HSl< -25 1 11 46 4 10 11 42 77 28 .. 47 ... -7-=7<f -47 2697i8 1t u 23 28 79 29 ___ 35- -16 -n--u209265 -
X•Y USB-85 

__ HA.W-......1.L . l_ll_ 5_4 _____ 'L--1.Q_J_l_ . ~~--- TL _ _1.L_~_Q __ ~_L_3_~~Q...6..1~2. 4 _u _p ~ - _ 18 __ 28 -62 11 -12 6 206919 
X-Y USB-30 

GDS-28 1 
X-Y USB-8!1 

1159 .. ----· 4·- iO .. 12 4 76 27 -92 55 1 -35 2o7321t .. 4 11 24 3 77 2a---=·s3- 42 - -8 ·:.4a zo19-r·r \-' 
1 

\() 

STN~oo 1 11 54 4 10 A-E USB150 ... 12 ·--2-.....1...~ 27 -99 60 -30 ....::2__.1_0719~ ~ ..... lL_P .. SL . Jl__.£8 -88 46 -44 2 20?781 __ .....:::::\ 

GYM-14 1 11 57 4 10 12 6 76 28 -79 50 -40 7 207536 4 11 21t -3 ti 28 -H 35=~13- 20828':l 
.~Y USB::3P _. 

TEX-16 
X•Y USB-30 1 11 ..5..6... 

4 10 12 10 76 27 -75 .l.~......::.ti... .. ll__~8036_. ---- __ lt_..ll..~- __ 6 _ 71 28 -10 24 -65 18 20888 <.". 

- · ----- -- ---- -- . 

- ----- --- ··------

----------------- ------ ------



•O 

VEHICLE 1 RADAR TABLE 

TRACKING TIME STATibill ACQUISITHfN DATA 

HR S MIN SEC DAY HRS MIN SEC RA DEC AZ .ELY x Y RANGE 

stiA.;.02 - ·-··--o -~4 42 ------·· -·4·--ro -12··- 12-16-- 21 · - 66-ft ..:u1· ·2oo•i°399 
X- Y USB- 30 

GBM- 41 l 11 55 
X-Y USB- 30 

MJL-71 l 11 5l 
X- Y USB- 30 

ANG-91 0 l 2 
X- Y USB- 30 

cR"o-08 .. --- --··c 11 . 42 
X-Y USB- 30 

HSK-25 l 11 42 
X- Y USB- 85 

GWM- 24 11 40 
X-Y USB-30 

HAW- 12 l 11 40 
X- Y USB- 30 

GDS- 28 l 11 37 
X- Y USB- 85 

STN- 00 1 11 35 
A-E USBl50 

4 10 12 13 76 27 -69 21 -67 19 208896 

4 ·n,- 12 -ir 16 - 2-r-- ::-1T 24 -65 ls 200146 

4 10 12 14 76 27 - 62 3 -86 28 209941 

4 12 10 1 79 · -·20· 5-3 Yo · trf · ·37 209762 

4 12 10 9 78 29 25 21 - 67 24 209093 

4 12 10 12 79 28 59 57 . 29 16 207453 

4 12 10 29 78 28 - 71 66 - 22 7 207184 

4 12 1o 37 - - ·i1- ·21 - 11 32 - 19 -56 208489 

4 12 10 38 11 27 -Bl 37 -53 1 208262 

STATlON TERM INA TlON llATA 

DAY HRS MIN SEC RA DEC AZ E[\i - ,r --,,- -RANGE 

·4 ·11 6-·-54 · ··-77--27-~~9 ~ =--86-31 209181 

4 11 24 8 77 27 -63 7 -82 27 209812 

4 li 24 5 . 71 27 :;,:6~10 ·_:79 ·-25209-64-4 

4 10 13 16 76 27 - 62 3 -e7 20 209906 

4 13 21 43 so 29 42 21 61 44 2o·crrso 

4 13 21 ~l 79 29 10 25 -65 9 208947 

4 13 21 52 80- 28 40 --10 13 15 207197 _ _ _ 

4 13 22 10 

.. 4 -- 13 -- 22 13 

4 13 22 13 

79 28 - 73 52 -37 11 207744 f-' 
!. 

\.0 
CD 

78 27 -69··--r-9· -=45- -62 209305 __ _ 

78 27 - 73 24 - 65 16 209041 

------------ - --

--- --·-- -- ---- ---- ··· -· - . ·-·---

· ----

- - --- ------------· - ---- .. - -- ------

(_ ..__... __/ 



,. 
12 

· 11 

10 

~ _/ 

---- ------ ·. - - ··-·- -----

VEHICLE 1 RADAR TABLE 
·----------------- - - ·- ···--·· 

TRACKING TIME ______ _ STATION ACQUISITION DATA ___ - - - st AfI ON-TEIUUNl'flON oan 
- --- - HRS MIN SEC DAY HRSM!Nsec--RA DEC - -- AZ ElV X Y RANGE - -···· -- .DAY -HRS -MIN SEC - RA°DEC AZ ELY X Y RIM§ 

GYM-14 1 11 34 4 12 10 39 77 27 -71 25 -64 17 208861 4 13 22 12 78 27 - 65 11 ~77 25 209750 
X-Y US_B-30 - - - - ·- - --- . - ----

TEX•l6 0 59 . x-v USB;.30 
28 ~- _1.<L 40 __ _1! ~J-~_6 14 -75 23 209489 4 13 10 8 78 27 -60 3 -87 29 209601 --· -- -· - - --

CR0-08 1 11 54 4 14 8 26 80 28 34 27 47 48 208921 4 15 20 20 81 29 18 34 25 52 208662 
X~Y _US.f!=~jl _____ _ __ ___ ·-·- -- ----··-- ·---- ··- -·-· - ---- ----· 

HSK-25 1 11 57 4 14 8 34 79 29 -2 26 -64 -2 209002 -- · x.:v -use:-95 ····------·-- - ·--·-- - ·- ·--·--·--· - ----·· -- ·---·--··-- · ··· ·-- - 4 15 _?C 31_ 80_!9_. __ -18 2~ -66 -17 209231 

GWM-24 1 10 10 4 14 8 35 79 28 8 75 2 15 207201 4 15 18 45 80 28 -40 70 -13 15 207293 
__ ~-_y_~SB-30 ____ _ ·- - ------- -------·------·--- ·-- - --··· -- . .. --··- ·- ··- -- ----- - ------ - --- ----

~-~W- 12 __ J, __ _ll_~--- ~_j-~ __ !L ~8 _ _1_8 _ ~-8 -72 41 -4~_li_ ?l)82~----·· 
X-Y USB•30 

STN-00 1 11 58 4 14 8 51 78 27 -67 15 -74 22 209608 
. _ .. A-E !ISB 15.Q _ ____ _ - ---·-

_!._ _!~ _ ?O .. 48 . 80 -~I!_ -69 26 -62 19 209099 

4 15 20 50 80 27 -58 3 -86 32 210428 J 
- I-' 
' I 

_ _@~~28 ___ _ Q_~_ 41 4 14 8 51 78 27 -64 10 -68 -62 21)988~--- 4 ~-~L~:Z _ J'!. __ 27 -58 3 -84 -58 209143 , ~ 
X-Y USB-85 

CR0-08 1 11 40 4 16 6 57 80 29 5 36 7 53 208641 4 17 18 37 81 29 •13 35 •18 53 208779 
_ _ x-v .Jl.S~--3~0~---------· ·-- - - ·----· ·----- ---

HSK-25 1 11 41 __ __,_4__,l._6, _ L _ L _§g_ ~·L~?..2 __ 20 ~!L-~2J _io95J.~- -~ 11_ l_JI __ 45 __ 8.!_ 29 ___ -42_ 1_2 -75 -40 2~0068 __ 
X-Y USB-85 

·--·- ·-·- ---- - ---·--

·-·-- - - - - - ----

·- - ---·-------

-------------------------------------------------------- -·· ·- ·- ·--- -----

- .!... I 

l 



VEHICLE 
-· - --- --- - ------- ---- ------------------ -

1 RADAR TABLE 

TRACKING TIME 

HRS '4IN SEC 

-STA'fldNAC(ffilsltttHniATA-- --- - - --- -- -

DAY- HilTMIN SEC -RA DEC AZELV JC v ··· RANGE 

- ---· 

STAflO~r TERJffNATlON- D;ffA: 

R-A -t>tc -u -eor x y RANCE-

- GWM;;;-24-- -- --T -- iT38 __ _ 4 16 1 11 80 20-=ss-rr--2~n 201613- - --

- DAY HRS iffN s-i:c 
4 11 - Ts 49 ar-2-s-- -=-ti-3-- -..1 -_~ - 18 200212 

~! 2 

I

·:_ 
0 

7 

6 

X-Y USB-3 0 

HAW- 12 1 1 46 4 16 1 21 79 28 -66 16 •73 23 209710 
X-Y USB-30 

MAD-23 _Ols_ ll_ -- - 4 - l i - O --f7--92-- 27 --56--3- :.!f5 . S6 209639 
X- Y USB-85 

MAD- 23 l 11 54 
X- Y USB- 85 

CR0-08 l 11 59 
X- Y USB- 30 

HSK -2 5 0 12 6 
X-Y USB•85 . 

GWM-24 l 
11--59 ____ _ 

X- Y USB-3 0 

CYI-04 0 51 29 
x-v uss-36 -

ACN- 75 l 11 42 
X- Y USB-30 

CYl•04 l 11 39 
x-v uss=3o 

( 
-\_ 

4 18 5 7 82 27 66 14 -59 62 210051 

4 Hi -- 5 2Cf Sl - -29 ___ ,;;25 ---3z- ---34- 50 209034-

4 18 5 24 81 28 -50 5 -83 -49 210547 

-4- 18 5- 25 -- a1- 20---~65~-::5y-z-o 208004 · 

4 18 25 31 83 27 61 3 87 29 209709 

-4 ---20-3 - -25 84_28_ 60 8 81 30 - 2fo583 

4 20 3 31 84 28 10 22 67 19 20971t5 -- - ·--

-- - --- ------·---- - ---·· 

. . -· - - ·--------------·· 
......__ 

-- ------------------
4 17 15 1 81 28 - 61 3 .. s1 29 210397 

------- 4 - T"I · 10 -28 -- 02 - 2f 59 1; ~r9 58 21041T __ _ 

4 19 17 1 B4 21 75 26 -2s · 60 2091t51 

-- ---4 19 - 11 - 19 - s-2-- 29---..:.3~--::-55 45 209576 

4 18 17 30 81 28 •51 3 -85 -51 210051 

4 -T9 17 - 26 --- -82 28--- -_6 5 22 -66 232096cn- --
t-> 
J 

4 19 16 60 84 28 65 12 76 24 210203 
µ 

0 
-0 . 

- -- -- .. 4--- 21---15 7 - g-5- 20 - 55 22 64 32 209832 

It 21 15 10 85 28 75 36 53 12 209075 

--- --- -

- ---------- --- -- ·· ·-··-- · 

·----- ----·- ·---· ------------

-. - __./ -



1Z 

II 

!O 

"--"' ,__J 

- - · ·------ ------ - ------ ·--- - --------
VEHICLE 1 RADAR TABLE 

:fi~A-CKING TIME STATTON -ACQUISiTfiJN DA ti-- -- STATION TERMIN-ATION--OA..--- -

HRS MIN SEC -- DAY_ 11R_S _MIN SEC RA DEC AZ ELV -x Y RANGE DAY HRS MIN SEC RA DEC Az- ecv··--x ----.,--- RANGE __ _ 

MA0-23 1 11 42 4 20 3 34 83 27 82 35 -12 55 209087 - - -~21TI- f5 --95 · 28 92 47 - 1 u 208585 
___ !_.:_r __ ~SQ::~-~ ---- - -

CR0- 08 1 11 43 · x-v ·uss-3o --- -- -- -- 4 20 _ 3 54 -~L 28 -4J _1~_ -68 41~10040 4 21 15 37 83 28 -56 4 -85 34 210854 

GWM-24 0 40 36 4 20 3 59 82 28 -64 11 -78 26 210341 4 20 44 35 82 28 -62 3 -87 28 209605 
X-:-LU$_Q_:-}O _ 

!_CN-75 _____ () -~-~ --- - _ - ~--- ?_~ ___ _l _~6 ~ _18 __ 5Q_ 31 52 33 209444 4 22 9 40 - --- -----··-·· 
85 28 - 49 32 50 34 208962 

X-Y USB-30 

BDA-02 0 8 2 4 22 1 38 85 27 62 8 82 27 210763 4 22 9 40 85 27 63 9 80 26 210272 
_ ___ X-Y_ll_~_!l~~_Q__ - - --·- -·--· -- -·---- ----

CYl::_O~ _______ Q__ __I_~_ _ 4 ---~_? __ _ 1_~_2 __ _M _ ______M__ J8 _~ ~ --~ ~Q_U~? __ --~- 22 .--.J 40 85 2!1 __ 7_!____~ 41 8 2082'-"-5-'8 __ 
X-Y USB-30 

MA0-23 0 7 55 4 22 l 45 84 28 101 56 7 33 208357 4 22 9 40 84 28 102 58 • 31 207912 -
I-' 

-- ' 
!-' 

85 27 210541 0 . 

X-Y USB-8!!___ _ __ _ _ ___ _ ---- -- - --

- __ I-' , 
__ __A__f«Z=!ll 0 6 28 

X-Y USB-30 
4 22 3 12____8S____.z!I~_ 3 87 28 ~__l_!>9_,,,_59L__ __ 4 __ ll__ __ 9~Q__ {15 28 63 4 

31 JAN 71 LOPCl TO LM JETT IGNITION LAZ 72.1 

ANG-91 1 3 40 4 22 9 59 85 28 63 4 85 27 210528 - - -- -- 4 23-----U- 3·9 86 28 65 17 71 23 2i0263 ---
X-Y USB-30 

IDA-02 1 3 46 4 22 9 59 85 27 63 9 80 26 210253 4 23 13 44 86 28 70 21 68 19 210082 
X-Y USB-30 

----------- --- - - - - ---- ----------- - ---------- ------- - ---·- -· ---- - ----- --- - ----- - - -------------------

------------ -- --- ----

--- ---------

------ ---- -· 

------



-- -VEHICLE- 1 RAD.6R TABLE 

TRACKING TIME 

HRS MIN -SEC 

-StAHON ACOUISltfON-- DAU 

DAY --HRS MIN SEC RA DEC AZ--n-v- x •r RANGE-

STATrnN-- te1011NAnofr tfAfA-- -- - -

OAY--HRS MIN SEC - R.\ oec -AZ-EL-v-x-rTING-e 

ACN-75 1 3 47 ---4 -~---~-- 85 28 49 33 50--34-208944 -----4-23--13---45 86 28 39 - o -~4 35 201f960 
X-Y USB- 30 

CYI-04 1 3 50 
X-Y USB- 30 

---- ,..40.::-23 - - y ·-- 3-- --52 
X- Y USB- 85 

GBM-41 0 23 41 
X-Y USB-30 -

-- ,;ff(.::71-- - · - o- -1-8-17-
x-v USB-30 

ANG-91 l 11 37 
X-Y USB-30 

MIL-71 1 11 36 
X-Y USB-30 

GBM-41 1 11 31 
X- Y USB-3 0 

BOA-02 lTI- 33 --
X-Y USB-30 

ACN-75 1 11 37 
X-Y USB- 30 

-------- -- . - --- ---- - ---- - - --

-l 

4 22 9 59 85 28 79 48 41 8 208240 4 23 13 48 86 28 82 61 29 4 208292 

4-- --zz-9 -· 59- -- 84- 28- - fo2- 58 ___ 8 - -31 -io7895 - - - -4 --23- -t3 56 85 -29- 120 69 11 18 208109 

4 22 50 1 86 27 61 3 87 29 209948 

4 ---zy·- 5·5-· -27 - 86 -27----60- 3- 87 ··- 3o2i.6-16T ___ _ _ 

5 0 0 13 86 28 67 27 61 20 209790 

5 0 6 14 86 27 - - 67 -T6 . 73 22 210446 

5 0 0 17 86 27 67 17 7 2 22 210370 

5 -o- -o- r s·---86-- 21 75 35-- 59 - -[ 3 -209652 

5 0 0 21 85 28 2 7 49 21 36 208771 

---

4 23 13 42 86 28 63 7 82 27 210835 

'i+ --23 - n --44 ~21--t.T 6 83 28 210~---

5 

5 

5 

5 

5 

1 11 50 87 28 67 42 45 16 209131 

r- 11 50 - 0t-2e- 7 3-30--59 15 209750 

1 11 47 

1 11 51 

1 11 58 

87 28 

·01 28 

86 28 

72 31 58 15 209670 
--·- ··--- - - -

I-' 
I 

;.---< 

0 
f\) 

sT-44~ - -r2o906·2-··--· 

4 54 3 36 208690 

- -·--- ------· . --------· 



'2 

•o 

VEHICLE 1 llAOAR TABLE 

TRACK ING TIME 

HRS filIN --SEC 

'----" 

STATION ACQUISITION DATA 

DAY ~S MIN SEC RA DEC AZ ELY X Y RANGE 

---·e:v1 - 04_ __ 1 11 37 - - --5·--0-- 0- 25 85 28 85 72 18 2 208117 
X-Y USB-3_9 

MAD- 23 1 11 38 5 0 0 28 85 28 147 75 13 8 208056 
x- v use-as·· - - - . ------ ---- .. -

TEX-16 l 6 39 5 0 5 8 86 27 61 3 87 29 210947 
X-:Y USB-~O . 

__ GY.M-14 0 __ <L 5.? .. 5 1 1 54 87 27 60 __ } __ 81 30_ 210725 
X- Y USB-30 

-- ----- - - ·--·--------- - · - - - - - · 
GOS- 28 0 5 42 5 l 6 8 87 27 58 3 -84 58 210954 

X•Y _ U_SB~5 

GY"- 14 .1 _ii 1 5 l ~8 23 87 27 66 _J._~ _J~ 23 2],0J_08 
X- Y USB-30 

___, ___/ 

STATION TERMINATION DA~\ 

DAY HRS MIN SEC RA DEC AZ ELV ~ Y RANGE 

5 1 ·12 -2- 86 .. ia ·- 8787- 3""-0.208038-

5 l 12 5 86 28 -150 76 13 - 7 208141 

5 1 11 47 87 2-B .67-1573""23 21053_0 __ 

5 1 11 47 87 27 61 5 85 29 2111 49 ---· -----

5 l 11 · 5o 81 27 59 4 •82 59 211205 

5 3 _ _10 24 88 28 _1? _M __ H __ l6_ 2100~ __ _ 

TEX-16 1 11 59 ·5---1-sa--n---e7· 21 1125~1721009·3-- ---5--3-·ro 22 88 28 76 39 50 11 209443 r 
__ l':: .L~-~::.~!L __ .. ------~ 

~l__ _ _ _l _ __ 1.2 __ _ 1, ____ 5 ____ L2Q_ .l~__ll_-1~ __ 76 ___ 41_~ _ .,\L~~287 ~-- ~ _10_ 26 88 28 79 56 33 6 208784 ~ 
X-Y US8- 30 

------- - - --- --------
Mll-71 1 12 0 5 1 58 25 87 28 76 40 50 10 20936 2 5 3 10 26 88 28 81 54 35 5 208847 

X- Y USS-30 --- -·-·- ---- ------

___ GQS-28 1 11 58 . ... ____ 5 _l 58 __ ~ __ 8_1___l_L __ ~~ _U.:~1- -~~- 2 10~01 5 _____ 3 _ J,O 24 88 27 73 25 -32 60 21Ql56 -
X- Y USB- 85 

-------- -·- --- - - -----·------· · ---

---------------- ---- - · . ··---------- - - -------- ·------- ---·-- --- --- --

·-------- ----- ----- --- ---

- - --- - ----------- - - --- --- - -------- - - - - - ---- --------- --- - · - -- -- -- ·--- ---- - - ------

--- ---- ---- -------



VEHICL E C - RADAR TABL E --

TRACKING TIME 

·-·-· -----------~------

STATION ACQUISffION DATA -

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELY x Y RANGE 

sr"N.;oo - --1 i"l 58 5 i 58 26 --97- · 27~--9--~21 210981 
A-E USB150 

BDA- 02 1 12 2 5 1 58 27 87 28 86 54 36 2 208776 
X-Y USB-30 

ANG-91 1 11 60 5 1 58 28 87 28--66- ·53 -- 3·5 - 14 208814 
X-Y USB-30 

ACN-75 1 12 1 5 l 58 37 86 28 -14 53 - 11 36 208813 
X-Y USB-3 0 

- ---- --------

STATION TERMTNATI0"1·r!>ATI 

DAY HRS MIN SEC RA DEC AZ- ELY ___ - x - -y---lUNGE 

------5 -- 3 - -10 - v;--88 - 21- -- · 11-22 67 17 21031t6 _ __ -

5 3 10 29 88 28 96 68 22 -2 208447 

5 3 i.o ·21 e0 -2-s 57-67 -- 19 12 2081t70 

5 3 10 3 8 87 28 - 34 45 -29 35 209186 

CYI-04 1 12 2· -- ---- s i. 50 37 ---86 20·-- -811"83 - -=1 - o ioa146 _ __ 5 -- 3 -10 39 01- ·2e -84 68 -22 2 2094n- - --
X- Y USB-30 

MA0-23 1 2 0 5 l 58 40 86 28 - 12 2 69 11 -1 8 208338 
X-Y USB-85 

STN-00 1 11 - 40 5 3 -56 55 sa- it ~7 -- 3T -59- 1i 2099·49 
A-E USB150 

GOS-28 1 11 38 5 3 56 55 88 27 79 35 -16 54 20~758 
X-Y USB-85 

GYM-14 ----- -- i-lT ___ if-z- - - 5 3 56 56 as 28 -- ,6--3~ - 51 11 209589 
X- Y USB-30 

TEX-16 1 11 41 5 3 56 58 88 28 79 50 40 7 209093 
X-Y USB-30 

L __.., 

5 3 10 40 

5 - 5 8 34 

5 5 8 34 

5 5 8 3 8 

5 5 8 3 8 

87 28 - 101 57 7 -32 208760 

89 ___ 28 86-- 44--46- 3 2093-9 l 

89 28 8 7 48 -3 42 209218 

89 28 ab 53 -37 - 6 - 209b54 

89 2 il 83 6 5 25 3 208691 

_____/ -

,_____, 

'---' 
0 

.j::-



VEHICLE 1 RADAR TABLE 

jlt-A-CKING TIME -sr•rn»r Acoutsitlo"N-oAl'A ___ -

,_...... 

lttis i4TNSEC ---- DAv - tiis"lifiNSEC--RA oec--·u - ELY --x- y- RANGE- - --

GBM-41 1 11 41 5 3 57 1 88 28 81 67 23 3 208563 -

------

STATION TERMINATION DATI! - - - -

DAY HRS MIN SEC - RA "OEC AZ -n -v- -x-- y~-ANGE 

s 5 ··a -- 42· ·99 zs 80 82 8 2 20M01 
_ ---~-Y US_B-3Q_ ---- ------------ ---------- ·- -

Mll_"'.'"!_l_ - - - l 11 44 ---- - -- 5 __ 3 __ 27 l_ __ !IL_ 21!_ 85 65 25 2 208611 5 5 8 45 
-----· · 

89 28 91 80 1 0 0 208423 ------
X-Y USB-30 

BOA-02 1 11 44 5 3 57 4 88 28 110 78 11 -4 208353 -- -- -5--5 - -9 -- 48---~a- -139 84 -4 -5 208387 
__ X-LU~B-30 _ 

~"~~L- -- J. _ _ll_ -~
x-v USB-30 

ACN-75 l 11 45 

_ 5 __ L~L 6 _ __ 8!_ 2~_37 ___ ?__6 _ _'l___U_ £Q~~~i __ 

5 3 57, 16 87 28 -44 38 -42 34 209572 

--------------- - --- --

? _ 5 8 51 89 28 ~31 11 ::_!_ ___ 11 2~8~56 

5 5 - 9 - -- 1---~28 -54 25 -60 32 210323 
______ x~v us8_-_3_0 __ 

·--·· ·· --~-- ·- - ----- . -------

_ __ O.r:oL ____ _l__ll __ 46 ______ 5 3 57 17 __ U____ll__ -81 57 -33 5_ ~_Q__8814 __ ----- - ~- 5 ~ 3 8-~- 28 - -77 42 -47 10 209487 
X-Y USB- 30 

5 3 57 20 87 27 -92 48 2 -42 209138 5 5 9 3 88 27 -82 35 -11 -54 209819 

I 
MAD-23 1 11 U 

___ X-Y USB-85 

HAM-12 0 28 59 5 4 39 33 __ 89 27 62 3 17 28 210303 5 5 --~--32 90 28 64 9 80 26 211257 ~ 
X- Y USl-30 H 

a 
HAM-12 1 11 5 3 5 5 55 5 90 27 6 7 1 9 7 0 2 2 210790 5 7 6 ---=5~5--9-=-1,---~2~8,----=1-=-1 ------,3""'3~---=5---=5,---- ~16~2-=-1~0~0~6~9,------ (; 

x-v use-10 ________ _ ______ · 

STN-00 1 11 54 5 5_ 55 11 89 27 93 53 36 - 2 209125 L____!_ 1_ _5 __ 90 28 108 67 22 - 7 2oaao6 
l-E USl150 

- ---- - ------------- ------- ---------------- --- --- - --------------- ·- ------ - --- --· -------------- ------------------ - ---

--------------- --------- ---··-· -- ·------------------------- __ _ i 

----------- ------- ---------- -

'--------------------- ------ ----- ---------------- ------------ -- ------- - ----- - ------------- - -- ------ --

-------- ----- ----- -- -------- ·-- ------- -- - -

1---



---·-vEHICLE--1--RA-DAR°"'fABLE 

TRACKiNG- TIME 

HRS MIN SEC 

-- -·c;y"M-;.;v;-- 1 11 55 
X- Y US8- 30 

GOS- 28 1 11 53 
x- ·f uss-a·5 

-- ·sTATiON AcolHsitION -DATA - ---- -------- - STAt"Iatr'r-ERMINATIONOATA _ ____ _ _ -

- --OAY -HR-S MIN SEC . RA "bee --u - ecv· ·---X-- Y-rfANGE - - DAv··-HRS .MIN SEC RA - oec- - AZ ·-ELV x y RANGE 

5 --5 - ·ss- 12 89 28 83 63 21 :rzoasR _____ 5 - -- 1 1 1 90 zs ~~ 12 0 208606 

5 5 55 12 89 28 94 58 2 32 208975 5 1 1 5 90 28 109 72 6 17 208705 
-· -·· --- - -· -· -- - --------· 

-- TEX- 16 --·-1--1r- 55·---·-·5-- 5-- ·55 17 89 28 -86-~15--T-208569·-----5-··- 7- ..,- rz-~-- _2_8 ____ -40 9 0 0 0 208537 
X- Y US8- 30 

MIL- 71 1 11 53 
X- Y US8- 30 

--GBM-4T" - -- -r 1r --52· - --· 
X- Y US8- 30 

BOA- 02 1 11 52 
.. X-Y US8-30 

5 

5 

5 

---·-------·-

5 55 24 89 28 -175 89 0 - 1 208449 5 1 1 17 90 28 . - 89 75 -15 0 208658 

5 -- ·55 25"-89- 28 -6·497- .:2 --T -2oa4so- - ---5 - ·--7-- ., - rr"9"o - za-··· :.a-i 73 -n 2 zoet;C}r 

5 55 28 88 28 -104 75 -14 -4 208560 5 1 1 20 89 28 -90 61 -29 0 208974 

--- ANG-91" - -----r -II-·--52·---- · ·· 5-· - 5 ·55 28- 88- 20-.:5569--=17" 12 2ci"8667 
X-Y US8-30 

"T -- ..,- 7 - --21- ·-· 99 · "28 ...:6 6 " -55·:..33 14 209164 - -- H 

CYl-04 1 11 48 
X- Y US8- 30 

--MAD..:z3- -----i u ··- 47 

_ !<'.'."Y US8-85 

ACN-75 1 3 32 
- ---- --X-Y US8-30 

(_ 

5 5 55 40 88 27 -73 32 -57 14 210023 

5 · 5·--55 - 41- -88 . --ii ---76--26---=z'f ...:60- 2Io329 -. 

5 5 55 42 88 28 -58 16 -72 31 210917 

...._, 

I-' 
r 

5 7 1 28 89 27 - 68 18 -70 21 210895 r--·-· ·- 0 
0\ 

5 -- 7 i 27 89 21 -66 --14 "" :..59 -62 21lf1•f ____ .... 

5 6 59 14 89 28 - 61 3 - 87 29 211341 

·· ··-· ___ ,., ...... ----- ·--

._.,/ -



1

12 

" 
•O 

'----" 
_/ 

VEHICLE 1 RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA STATION TERMINATION -DATA 

-- -------~MIN SEC DAY HRS !UN sec RA DEC AZ ELV x y RANGE - -- DAY -HRS MIN SEC RA DEC-- Az - erv x y -RANGE ___ _ 

HAW-12 1 11 47 5 1 53 37 91 28 72 44 45 13 209670 . 5 9 5 "25 92 28 73 59 30 9 209187 
X-Y USB-30 

STN-00 1 11 47 5 1 53 49 90 27 128 75 12 - 9 208717 
-- - · 1--=.e1.i"se150 

5 9 5 35 91 28 -160 80 - 4 -10 208754 ----- ·-- - ·- --- --- ---

GDS-28 1 11 51 5 7 53 49 90 28 138 80 8 1 208658 5 9 5 39 "91 28 -132 79 1 -8 208765 
X-Y USB-85 ------ ------ -· ----

GYM-14 1 11 56 5 7 53 50 90 28 103 89 1 0 208604 5 9 5 46 91 28 - -87 76 -14 1 208806 
------- X-Y USB-30 - -- -- ------------- -

TEX-16 1 11 54 5 1 53 53 90 28 -87 79 -11 1 208661 
-~X~-~Y_USB-30 -------------------------~ 

- _Ge_~-- -- l_ -~5 
X•Y USB-30 

_5 7 53 _57 89 28 -81 62 -28 4 208997 

MIL-71 1 11 54 5 7 53 57 89 28 -85 64 -26 2 208932 
X-Y USB-30 ___ _________________ _ ___ _ 

--~o__z ____ _ 1 u 56 5 1 53 ,. H 21 -85 51 -39 3 209365 
X-Y USB-30 

ANG-91 1 11 58 5 7 54 1 89 28 -68 44 -43 16 209618 
___k'LUS~B~-~3~0~-------------------------

• 
--~D-23 0 20 60 

X-Y USB-415 

5 9 5 47 91 28 -83 64 -26 3 209045 

____ 5 __ •!__ _ __? . 51_ 90 __ p!_~_?__?__ _ 41 -42 9 209~~-

5 9 

5 9 

5 51 90 28 -80 50 -40 l 209522 \-' 
I 

------- ---- b 
5 n_55 -- 90 27 -78 37 _,3 10 210090 - =l 

5 9 5 59 90 28 -67 2~ -59 20 210454 

5 8 15 __ 2_ _!!____~ -56 3 -85 -56 210837 

i - - ------ - -- - -



VEHICLE l ··-RADAR TABLE 

"TRACKING n;..e: · - --------- STATION" ACQUISITION om - -STA rTON· TUMT!ilAllllK'-0-ATA 

HRS MltCseC ··oAY -~S-- HIN SEc··-Rroer-u-ecv· x y RANGE -·--oh- HRS .. n.- SEC .. -uOR-·--u--eTv x v---Rl~ ---

CYl-04 0 30 . 24 5 1 54 4 89 27 •64 9 -8 0 26 211497 5 8-24£8 ___ 89----Z-1 - -=61 ~:.:8_7-Z-9-21.0595 

!::-Y US8-30 -- --- - - - - - -· ------ ---- ---

GWH-24 0 13 34 5 8 51 43 92 28 62 3 87 28 211203 5 9 5 18 92 28 63 6 83 27 211751 
X-Y USB-30 - ·· ··- - -

- GWM•24 - - - 1--1145 - ----5-··95150- -- 9z-27··--65 16 72 2·4- 211246 · ---5- - rr- ·3 ··--35·- - -9328 
X-Y US8-30 

66 3 1 57 21 2T04'Pt 

-----· -· - · - - - -

HAW-12 1 11 46 5 9 52 3 91 28 70 69 20 7 208997 5 11 3 49 92 28 39 83 5 6 208883 
x;.y us8~3-o . 

--srN- cro--- 1 - u-44·--· 5 9 52 15 91 21 -..::rz2~14 -·:.:-9208906-- ·- -5-----rr - 3 -- s-a ·92- 21 ..:.ro061·-29 -s 209~--
A-E US8150 

GDS-28 l 11 45 5 9 52 15 
. ·x- v US8-85 

GYM•l4 1 11 44 5 9 52 18 
_X~Y ~S~-30 

TEX -16 1 
X,;Y US8•30 

5_ 9 52 n . 44 20 

91 27 -108 70 6 -19 208962 5 11 4 l 
. --· ---·---

91 28 •8't 66 -2 4 2 209062- - --- - 511- · 4 . 3 

90 28 -80 54 -36 6 209'416 5 11 4 4 
.. -·--· - --

92 27 -93 57 2 -33 209423 

· 92 - 25· · -=eel" - 51 -39 

91 27 •76 39 -50 

6 209629-
f--' 
I 

11 210123 
f--' 
0 
co 

GBM-41 1 11 44 _ 5 9 52 24 90 27 -74 37 -52 12 210123 ------ 5-11-·4·-- 9·· . 9f . 2'f :.10- -· 22 ..... 66 1.92U)97'>--
____ X-Y. __ US8-30 

MIL-71 l 11 'tl 5 9 52 24 90 27 -77 39 -50 10 210001 5 11 4 6 91 27 -71 25 -64 17 210830 -- -·-· x-.:.vuse.:.~--------- - - -- ··- ------ ---··---

--------------- -----------------·· 

-----------------------------.. ··-- ---- --------- · ·--· 

- ------- - ·--- --· -----·- -- ··--·-- --- ---- .... .. - · 

-----c----... -:~ 
..___, ._/ 
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11 

• O 

.7 

\ 
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-· --- --
VEHICLE 1 RADAR TABLE 

TRACKING TIME -- ------STATfON-- ACQUISfTION DATA ______ - -- STATION TERM-INATION DAn--- -

--- --- ----------.ms MIN- SEC -- -OW -HRS MIN- SEC- ---RA OEC_ AZ . ELV X Y- RANGE DAY HRS- MIN SEC RA--oEC-AZ-E~X- y -- RANGE ___ 

BDA-02 1 11 40 5 9 52 26 90 27 -73 27 -62 15 210623 511-lt-~- 91 27 -66 14 -75 23 211483 
__ __ x-r_u_~~::-30 _________ _ 

- --------- --- - - --------

ANG- 91 1 11 38 5 11 4 7 _ 91 27 -63 4 -85 27 212018 
- - X~Y --USB~30 ___ - - - -- --~ ___ ? _____ !?2 _ ?~ -~!_--_~__!!__-6~ -2~ __ 2!!_05~ ···· --·-·-··---

HSK-25 0 22 51 5 10 40 46 93 28 52 3 -85 52 210953 5 11 3 36 93 28 48 6 -81 48 211871 
~::_'L_!!SB-~---- _ -- -- -- --· --------

HSK-25 1 11 55 5 11 50 18 93 28 40 13 -73 39 211559 5 13 2 13 94 28 - 27 21 -67 25 211207 - -- --x-v ·use..:.es_______ - --- ---- - - ----- -- ----- ------- ------ --- -- -- -·---

GWM-24 1 11 54 5 11 50 18 93 28 65 42 46 19 210079 5 13 2 11 94 28 60 56 30 16 209586 
____ __!::-!_Q_S~-3Q_ ___ ____ __ _ ____ _ --- --------- -- -··-------- --- - ----- --- --------

HA1t:l2 ___ .i u_ _ __ 4 _ ___ _ - -~_u___~ __ _J_Q_ __ll _____ u _ - 1t]' _ _jL__::f,i __ 9 __ 20896-2_ ___ 5 __ JJ _ _ 2 34 9~ 28 -n &8 -21 1 ~9289 _ 
X•Y USB•30 

STN-00 1 12 1 5 11 50 37 92 27 -92 51 -39 - 1 209668 
___ _A-f_l!.SBl~O 

___GDS-28 _____ 1 __ll _ M_ _____ ~ 11 50 39 91 27 -86 47 -3 -43 209835 
X- Y USB- 85 

5 13 

5 13 

2 38 93 27 -82 38 -52 6 210356 

z -- _3._<i_ -~3 

-----=P 
27 -78 33 -IT -55 210580 ~ 

· 9 : 
\0 

TEX•16 1 12 1 5 11 50 42 91 27 -72 29 - 60 15 210673 5 13 2 43 _9_3_2_7----6~7-~1~5---7-4--2-2_2_1_15-7~5-I 

X-Y USB-30 . - -------- --- - ---- -------- ----------

GYM-14 . 1 11 60 5 11_50 42 91 2 7 -77 _ll___~9_10 __ 210101 _, __ !~- z _ _ "~- __ 93 21 -11 26 - 63 17 210948 --- ----· 
X- Y USB- 30 

-- -- - ----- -·· 

-·-·--·-- -- ·• - ·--· ·• ·- - - - --· 

--· - --- -------- - -

-- - ------ - - --- - ----------- - -

-- -- .. -·-· - --------- - - - - ---------·-



•O 

, 

VEHICL E 1 RADAR TABLE 

TRACKING TfME 

HRS MIN SEC 

BOA - 02 0 8 39 
X- Y USB-30 

GBM-41 0 51 48 
X- Y USB-30 

MIL-71 1 1 13 
X-Y USB-30 

CR0-08 0 32 30 x-v liSB-30 

·---

----- -- ---

ST AT ION ACOUISITfON- DATA -- STAT I ON TERlflffATTOJf"D"}TA 

DAY HRS MIN SEC RA DEC Ai- ELV x Y RANG.E DAY -HRS MIN SEC RA oec H-n- erv -- x v RANGE"" -

5 -n --5-043-··- 91 21 -61 ---5· -85 29 212061 ----5 ·· T1· - 592y--~21 ---60 3 -81 30 211716 

5 11 50 43 91 27 ~6 13 -76 24 211584 5 12 42 32 92 27 -61 3 -87 29 211249 

5 11 so· 45-·- 9c 21 · ::.i,--, - ls ·:.13- Z22i142:3 -----·· 5··- -i2 ·s1 51 ·- -9z 27·· -..;.H 3 -87 · 29 212018--

5 12 29 35 94 28 57 3 86 33 210897 5 13 2 5 94 28 53 9 79 36 211898 

cRo-08 ·-1 - 1T _4_o ____ 5·-n·--49~94- za · 4-.., - ·17' 67- -41 211~roo--- - - --- 5 - rs---·-o· ·20· -·9s -~· 3 5 21 4s 47 21101s 
X-Y USB-30 

GWM-24 l 11 42 5 13 48 48 94 2B 50 66 19 15 209384 
X- Y USB-30 

- - HSK-25- --- 1- TI- -42 ------5-T:f 48- ·1;5· --94 

~Y_J.ISB-8_5 

HAW-12 l 11 42 
X-i ~~B-~O . 

5 13 49 ~ - 9~ 

28 16 24 ~65 14 211081 

27 -73 57 -32 9 209~14 

5 15 0 30 95 28 13 75 4 14 209283 

--5·--rs--0-·30 -95 -zg·- - · o 26 -64 o 21106-6 

5 15 0 46 94 27 -72 42 -46 

1--' 
-- -- I 

1--' 
13 210298 1--' 

0 

GOS-28 1 11 ··39-- - - 5TI491f·- · 9227--=73 24 -34 =6i211T6i -- - --5 ·15- - 0 . SO 94- 27 . -6511 -65 -63 2Tf9~-
. __ X-::Y_!.ISB-:.8_5 __ __ ___ _ 

TEX-16 0 13 1 5 13 49 12 92 27 -62 5 -84 28 212158 5 l" 2 13 93 27 -61 3 -87 29 211646 
-- - ·x::.-v · usa:::3-o ---·- ·- - ---·---

--- -------- - - - --------- -

-·---------------···--- ·- ··--- -· ·-

-----· -----

L ---- ._/ __, / 



VEHICLE 1 RADAR TABLE 

TRACKING TIME 

HRS Ml N -SEC-

STN-00 1 11 38 
A-E US8150 

GY~- 14 l 11 38 
X-Y USS - 30 

CR0-08 l 12 2 
X- Y USB-30 

__HSK - 25 __ l__ 12 1 
X-Y USB-85 

"-._../ 

----- ----- ----·-· -·--·· 

STATION ACQUI$ITIO~ DATA 

OAY - Hl<S MIN SEC RA DEC AZ EL\f X Y RANGE 

5 13 49 12 93--27-- 76 ___ 29...:t;lfT2fo849-

5 13_ 49 12 92 27 -6 8 16 -72 22 211520 

5 15 46 f:O 95 28 25 32 33 50 210818 

5 15 47 7 94 2Q_ - 12 __ ?~ -64 -ll 211189 

GWM-24 ----1-iz ___ O ___ ---5 -l 5- -47 -- 9- --94--z-9-~~ --::7- --}.4- Zo93°i6 

X- Y USl'l-30 

HAW-12 1 11 59 5 15 47 18 94 27 -71 32 -5 7 16 210846 
X-Y USB-30 

STN-CO 0 26 15 5 15 47 20 94 27 -62 7 -82 28 212216 
A-E USB J- 50 

C.R0-08 l _ l.l 37 5 17 45 41 9~ 28 -6 37 - _-:8 53 210743 
X-Y USB-30 

·--· 
HSK-25 l 11 37 5 17 45 49 95 28 -3 7 15 - 71 -36 211877 

X- Y US8-85 

GW M-24 1 11 40 5 1 7 45 52 95 27 -62 53 - 34 17 210079 
X-Y USB-3 0 

\ 

.._/ _) 

srµTI ON TERMINATION DATt 

DAY HRS MIN SfC 

5 .. 15 0 49 

5 15 0 50 

5 16 59 - 2 

5 16 59 8 

5 16 59 9 

5 16 5q 17 

5 16 13 35 

5 18 57 18 

5 18 57 26 

5 18 57 32 

RA DEC AZ EL V x Y P.A NGt= 

94 27 -68 16 -73 -2i 21166 9 

94 27 -61 3 -87 29 212425 

96 28 - -- -1- - 37 . - 9 --53 2107 02 

95 28 -28 20 -67 -26 21 1548 

95 -28 - -.::-55- e,2:.=i3--15 209727 

95 27 - 67 17 -71 22 211754 

94 21 -5 8 3 -86 32 211312 

97 28 -24 33 -~2 - - 5Q_211036 

96 28 - 4 9 6 - 81 - 49 212537 

96 27 - 66 38 -50 19 210816 

,___, ·,-
1-' 
l-' 
f--'_ 



VfHI Clf f RA-OAR TABLE 

TRACKING TIME 

HRS MIN SEC 

l-iA-w-12 -6- Z-6 58 
X-Y USR-30 

MAD-23 l 0 46 
X-Y USR-85 

CYI-04 1 --ii 59 
X-Y IJSB-3D 

MA0-23 l 11 58 
X-Y USB-85 

cfi.a.:oa l i2 2 
X-Y USB-30 

GWM-24 l 11 56 
X-Y USB-30 

ACN-75 o -Tf 9 
X-Y USB-30 

ACN-75 l 11 41 
X-Y USB-30 

CYl-04 l 11 40 
X-Y USB-30 

MA0-23 l ll 43 
. ---- X-Y USB-85 

STATION ACQUISltION DATA 

CAY HPS MIN SEC 

· 5 1 7 --45 58 

5 17 56 15 

5 J 9 43 31 

5 19 43 33 

5 19 43 52 

5 19 44 2 

s 20 3e 18 

5 21 42 4 

RA DEC AZ ELV x Y RANGE 

95 2f -6~ 7 -02 26 212365 

96 27 57 3 -85 57 212094 

98 27 .63 7 0-2 26 212561 

98 27 7 2 21 -39 63 211767 

96 28 -35 28 -47 47 211369 

96 27 -66 27 -61 21 211391 

'19 -21 62 3 87 28 21 1S71 

99 27 58 17 7l 30 212132 

5 21 42 7 99 27 - 74 31 58 14 211374 

~ 21 42 11 99 27 89 42 - 1 48 210820 

L .___.., 

STA TION TERMl~ATION DAT A 

DAV HRS MIN S tC RA DEC f:. Z EL ii x V RAll<Gc 

5 18 6 56 95 27 _-;62 3 :~97 28 21!.6 17 

5 18 57 1 98 27 t5 12 -62 63 212153 

5 20 55 3C 99 27 70 z; cs 19 211 336 

5 2C 55 31 99 27 f! 33 -13 56 2112~~ 

5 20 55 53 ":'7 2E' !2 -66 41 212020 

5 20 55 58 97 12 -·76 ?5 212 :. ·12 

5 20 55 9S ,._-. 
< . 7 =-· -·-· ~" .t. '9 2 '. 

5 22 53 l:; ~: c -· ·- 2 ~ . 

5 22 53 47 :~~ ::;·:-- p ;2 ~- r. ~~ .... ·. 

5 22 53 ":: ~. ~. ~ ·; 

.___/ 



0 

'---- -.__/ 

VEHICLE 1 RADAR TABLE . - ·---·· ------------------------

TRACK ING TI ME STAT.ION ACouffiTii:JN DATA STATION TERMTN-ATIDN DATA - --------

·- -HR-SMIN SEC ___ --OAY HRS-- Hit·isec- -RrbEC --AZ e1-v -- --x y .. RANGE DAY HRS MIN SEC RA DEC- ··re-cv--x--Y- RANGE __ _ 

CRD-08 0 36 52 
_ _ x-y USB-30 

BDA-02 0 18 1 ------x..:.v -use:.·30- --- -- ·-
BDA-02 1 11 48 
_ _!C_-:-Y_ .VSB-:30_ 

ANG-91 l 11 48 
· - · --x~vuse-30- -----·- - --

ACN-75 l 11 48 
. _X-_'!'_ !!_Sfl-3!L _______ . 

cy_~~-- _ l. _ U __ 46 
X-Y USB-30 

HAD-23 1 11 44 
x-Y USS-85 

- --- _G_M:::ll_ - -- __ _j _ ___ 6_ _ _ 50 
X-Y USB- 30 

MIL-71 1 1 19 

5 21 42 33 97 28 -54 9 -78 36 212530 5 22 19 25 98 27 -58 3 -8_6 32 211653 

5 __ ?_~-- 3~ ~ ___ 100~6 -~ ___ 3 __ !_!_ _}__Q _~J_?088 5 22 53 47 100 27 62 6 83 27 212826 

5 23 40 17 100 26 68 15 74 21 212386 6 0 52 6 101 27 75 29 61 13 211701 

5 _ 23 _ ~o ___ 18 100 27 65 _11 __ !J 24 212599 6 0 52 6 101 27 68 26 62 20 211825 

5 23 40 25 100 27 44 39 41 34 211105 6 0 52 13 101 27 29 49 22 35 210747 

5 2} 40 29 100 27 _ ~?- ~6 - _ _M_ _ _ 4 ?10_~5i 6 _o ~-2 15 101 21 __ !l_L 11 19 1 2101~3~0'-----

5 23 40 33 99 21 113 64 11 24 -z10206 ____ _ 6 _ _ 0_5Z_I'7100 21 145 74 13 9 210071 
I-' 

-------------- . -- l 
. I-' 

. __ __ __ Lil_ 4_5.__ 17 _ __lOj) _lit __ .U 3_~l____l!L2.12_82t_ _ __ --~ __ Q_ -~? _ l_ __ J.01 27 68 16 73 21 212425 __ t; 

5 23 50 47 100 26 61 3 87 29 212570 6 0 52 5 101 27 67 14 75 22 212500 
X-Y USB-~30"'------- ---------------

__ _ G~-41 o 49 44 ___ _l! ___ _ l 38~-- 101 __ .z_1 ___ _ 1_2 _ _ 25 __ H __ l~ J!_l~_4'L __ _ 6 ~ - 2_8 31 __ ~02 ___ ~!_ _ __J5 35 54 12 210411 
X-Y USB-30 

- ----- --------

- --- -- - -------

-·--·---- -. - ·- -- - --

------- - ·· -- - --- ·- ------- --·· ---------



0 

--- VEHICLE --l-RADARTA~------···--- -- ----·-- - -

TRACKING TiME STAT f ON lCQffISIT IOtf DATA 

HRS MIN SEC DAY HRS MIN SEC RA DEC 

MIL-7T------· 0~9--44 ·-·-·--- 6----1 ·--30· "47-Iol 26 
X- Y USB-30 

ANG-91 0 49 43 6 1 38 47 101 27 
X- Y USB-30 

AZ ELV x Y RAtfG"E -

72- - 24 ··--6517212027 

69 37 51 17 211364 

·--·· ·· - --· ------------------

sn TION- TERiUlilATnn.r DATA 

OAY HRS MIN SEC Rl oec · · -~rnv----x---v- ~Gc -

··-6--2--29--··311oz-z;-·-~91J 

6 2 28 31 102 27 69 47 41 14 209888 

TEX-16 0 49 43 6 -1 -30--41101 -z-6- -65 lo 79 24· 212-030 -- ---11-2 - 20 -·n - - io2·-26- ~-19 69 192Il26--S 
X- Y USB-30 

BOA-02 0 49 42 
X-Y USB-30 

- --- cvFo4 -- - ·--·o 49·· 33· 
X- Y USB-3 0 

ACN-75 0 49 33 
X- Y USB-30 

l'IA0-23 0 49 31 
X- Y USB-85 

GYM- 14 0 31 9 
X-Y USB -30 . 

GOS-28 0 25 29 
X- Y USB- 85 

STN-00 0 8 44 
A-E ·uSB150 

-------- -- - ------·- - ·----

----- - ··-- ----- - ----- - ---. 

6 1 38 48 101 27 BO 38 51 8 211290 6 2 28 31 102 27 85 48 42 3 209852 

6 ·-1 -- 39 ·-57 i.Oo 21 - ,f4 - ai - 9 ··=-1 ··z-r<fo·3r-- 6-- 2 - 20 - 31---ior21 - 123 as -2 -1 2oe9n-·-

6 1 38 58 100 27 13 54 9 35 210649 6 

6 1 -3a-6·o · ioo -21--113 '7 6 - f1; -~2 2-Hio9~f - 6 

b l 57 22 101 26 62 3 87 28 212335 6 

6 2 3" ····· 1 101 26 60 -· 3- ..:.94 60 212136 6 

6 2 19 46 102 26 59 3 87 31 211999 6 

"-" 

- .. - -· -----·· --·---- ---·-- - ---. - --- --- -

2 28 31 101 27 55 -3 35 209609 

2 . lB - 31 i 0127·· ..;13 7 

2 28 31 102 26 65 

72 13 - 12 209llt_9 __ 

9 

I-' 
--- I 

I-' 
81 .?5.__?_11892 --· ~ 

2 28 3f 102 26. ---6~"1· -75 62 211979-. ----

2 28 31 102 26 60 4 85 30 212144 

--------------·- ------

--- -- ··-·- -- ·· - -- ---

- ------ ----·-··- ·-

._/ 



'2 

(_ 
"'--' ___,/ ......../ 

31 JAN 71 l14 JETT TO TEI IGNITION _ _________ LAZ-7z;f- ·-

VEHICLE 1 RADA·R - TABLE·-

TRACKfNG T°IME _ __ _ .. STATION- icoufsltION- DATA STATION TERMINATimf"oAtA __ _ 

HRS MIN SEC DAY HRS MIN SEC RA DEC AZ ELV X Y RANGE - - DAYHRS--ri4iN- SEC -RA-OEC --AZ ELV X Y RAtU;_E __ 

GYM:.14- ·· ·--- - o - 2C56- - -- - -6 - 2-- 28 --36"-1cf2_2_6 ___ fj5_-g91 -25 2lf894 -- 6 · -2 - 50 · 3 2 102 · 26- · 6 r -T~ 76 21" n-2·rJ1t- -
l(-Y_ USB-~Q __ _ - ---------- - ·--- - - ---

___ IEX- 16 o _ 21 56 __ --~---L 28 .. 3~ ___ 102 __ ~ 70 19 69 19 2U?.67 _ _ ~ __ _ ?. _.?«L 32 ~QL ?6 71 24 65 17 21211_1 __ 
X- Y USB- 30 

GDS-28 0 21 58 6 2 28 36 102 26 - -6-3 -· --r:.7-5- - 62 211981 6 2 50 3 5 102 26 66- ll- _;6563 -2l28it3 ___ _ 

x-: .L!J.S B-JlL 

~~41 0 21 58 6 2 20 __ ~Q~__f_1 __ _1_L__li_.?_~_!_L?!..Q4.li_ ____ __ ~----? 50 _35_ 1~~ _2I____!l__ 40 49 lo 211293 
X- Y USB-30 

STN-00 O 21 58 6 2 28 36 102 26 60 4 85 3 0 212147 6 2 50 35 102 26 63 - s---et-n2i301a 
_ l - E l!S .61~0 

MIL-71 0 21 59 6 2 28 36 102 27 76 34 55 12 210500 6 2 50 35 102 27 77 38 51 10 211373 X-Y USB-30 -- --- -- ---- --- -· · -- ·- ---- ·--- ----- - - ----- -- - ·-· 

ANG- 91 0 22 0 6 2 28 36 .. 102 27 69 4'f 41" -- 14 209891 
X~Y- USB~30 __ 

BDA-02 0 .22 4 ~ _ _z_ _ __ll___li__l_QZ_ 27 85 48 __ _iL __ 3.. _?.09855 
X-Y USB- 30 

- ---- ------ . - ... ---- - ----
ACN-75 0 22 18 6 2 28 36 101 27 - 5 55 -3 3 5 209612 
... J<::Y... .U.S.S-.3Q ___ _ 

CYl-04 _Q_ 22 18 6 2 28 3.L.--10.l _ _2_7 -122 88 -~~_l_ ?..98~~2 
X- Y USB-30 

6 2 50 37 102 27 -68 

--~- _ 2 ~-Q. _4L JQ.?._ 27_ __ 88 

52 - 36--n Zioso-o-·-p 
I 

--- - !-' 
f-' 

53 37 1 _210780 _ __.:::: 

6 2 50 54 101 27 - 13 5"4 -9 35 210746-

- -~- . _?. 50 54 lQ!___gJ ___ -:98 84 -6 - 1 2101..!1_ 

--- ------- ---·· ·· -- ---- - . - ------ -· - -· - --



VEHICL E 1-- R.To~R -TABLE·----·····--· 

TRACK ING TIME STATION ACQUISITION DATA 

Hll S MIN SEC DAY t<RS MIN SEC RA DEC AZ EL V x Y RANGE 

MAD-23 0 22 22 6 2 · 28 36 101 21- -i.3·r 12 13 - 12 209'f53 
X-Y USB-85 

GYM-14 1 11 40 6 3 37 6 102 26 71 23 66 17 212257 
X- Y USB- 30 

GDS - 28 1 11 37 6 3 37 8 102 .... 26 71 ib - 41 63 2124Dl 
X- Y USB- 85 

TEX-16 1 11 36 6 3 37 8 102 26 75 34 55 12 211661 
X- Y USB- 30 

STN- 00 l 11 
36 __ ___ . 6 3 . 37 

9 102 26 69 17 72 20 2125~f 
A-E USB150 

MIL- 71 11 39 6 3 37 10 102 26 81 49 41 6 211002 
X-Y USB- 30 

GBM- 41 1 11 39 6 3 37 11 102 27 80 50 39 1 21C929 
X- Y USB- 30 

ANG-91 1 11 39 6 3 37 13 102 27 64 62 25 11 210531 
X- Y USB - 30 

BOA- 02 1 11 41 6 3 -·37 .. i4--·-r02-26 --94 63 27 .:·2 210524 
X-Y J!~B-~O 

ACN- 75 1 11 39 6 3 37 28 101 27 - 29 50 -22 35 210938 
X-~ USB~3~ 

--- ~.- ·-- ···-- ··---· 

----~l ----·- -·-- - -(·-~--- --: 
-----

STATION TERMINATION DPTA 

DAY HRS MIN SEC RA DEC AZ Edi x '{ -- RANGE 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

2 50 '59 101 · 27 -126 6 9 13 - 17210322 

4 48 45 103 26 

4 48 45 103 26 

4 48 45 103 26 

4 48 44 103 26 

4 48 49 103 27 

4 ·· 49 49 103 27 

4 48 '52 103 27 

77 37 52 11 211587 

79 . 33 -16--55- ·2T1765-

80 48 41 6 211078 

1-a 29 ·· 6--0-fo-211960 

87 63 27 1 210586 

84 -65- ··-24 . - -3210534 

l-' 
I 

44 76 10 10 210328 l-' 

~ 
4 48 55 i03 26 113·- --r-7 ·--12 -·-;;;-5210321 . 

4 49 7 102 27 -45 40 -40 33 211469 

.__./ -



"--" .._/ ..__/ 

VEHICLE-- - 1-RAOAR -TABLE 

TRACKING TIME STATION ACQUISiTION DATA STATION TERMINATIOlCOlTA- --

HRS MIN SEC DAY HRS MIN SEC RA DEC . AZ ELY X Y RANGE DAY HRS MIN SEC RA DEC AZ - ETV . >C - y-- RANGt --

CYI-o4 ___ l ___ U-_39 _____ 0 _ __ 3·- -37 29 - iOC --27-----=8973 -11 - - 0 -210283 ___ _ 
6 4 49 8 - -102-- 26- -84 - 58 -32 3 ii0758 

X-Y USB-30 

MAD-23 l 11 37 
X- Y USB-85 

STN-00 11 9 15 
A-E USB150 

GYM-14 _ _!?_ ~8 - 5J 
X-Y USB-30 

GDS-28 10 42 14 
X-Y USB-85 

T_EX:--J.Q._ __9 . ~-- 12 
X-Y USB-3 0 

MIL-71 8 0 41 
X-Y USB-30 

_G8f4- il__ --- _7 _Mt_ _.Z.5 . 
X- Y USB- 30 

ANG-91 6 19 28 
X-Y USB-30 .. 

6 3 37 31 101 26 -109 61 10 -27 210559 6 4 49 8 102 26 -95 4!!__ --~~t.211100 

31 JAN 71 TEI TO ENTRY INTERFACE LAZ 72.1 

6 5 25 24 103 26 83 37 53 6 212064 6 16 34 39 102 2s -6-o 3 ..:a6--3cf 191464 

6 ~-2_5 - _25 101.__ _26_ ~- - ~-!! _42.__ . 1 _ 21!§~~ 6 15 24 21 101 26 -63 3 -87 27 193801 

6 5 25 25 103 26 84 41 -i 49 211875 6 16 7 39 102 25 -61 --3 -..:-94 -6l l92367 -- -

- - Q -- 5 __ 2~- _:iJ ___ 103 26 __ __ ~~_5L_3? ~~11~9 __ ---- ~ 14 30 39 --~QL 26 -63 3 -a1 21 195553 

6 5 25 29 103 26 91 72 l~ 0 210865 

_ 6_ 2. ___ 25 __ -2.2_ __ 10_3 _ __ Z.I _ _ fit>_ Jt, _lb _ l 210.Q.?6 

6 5 25 32 102 27 1 80 1 10 210740 

6 13 26 9 i.Ol 

6 __ u 11 --~~ __ lQl 

6 11 44 60 101 

26 ..:t,-z--- 3 --87 28 19766-Ci-· 'I' 
-- ------ - ·---- -

!:: 
~ 
--J 

2!> - -63 - 3 -87 27 198127 . i 

26 -64 3 -.:~26 zoo96r- -

~- ___ __1__ __ 5 __ 5-5 6_____!i __ Z5___1L_lQZ__£~ _HI__ . !!'.!_ __ ~-- - 6 21Q7J. 7 6 _12 _ -~1 21 _ _l Q_L _4~ _ _'.'"6 l 3 -87 29 1'!~45 3 __ _ 
X-Y USB-30 

------------·- ------ ---

·---- ----- -

·----- ---- ---·---------·- --·-- -· --·--- - - -·-· 



VEHICLE 1 R 4DAR TABLE 

TRACKlf\G TIP-'E STATION ACQUISITION DATA 

HRS MIN SEC DAY I-PS '1IN SEC RA DEC AZ EL V x Y RA~GE 

MAD- 23 3 ii 43 6 5 25 30 102 26 -8-9 4c--.:.:2 -49 2118s2 
X-Y USFl-85 

CYI - 04 3 38 29 6 5 25 38 102 26 -81 50 -40 6 2114 9t 
X-Y USB-30 

ACN- 75 2 19 46 6 5 25 40 102 21 .:.::51 33 -so 32 21224a 
X-Y USFl-30 

HAW-12 12 53 7 6 5 33 59 103 26 63 3 87 27 213631 
X-Y USl3-30 

GWM-24 12 17 57 6 9 33 58 103 26 64 3 87 26 205242 
X-Y USB-30 

HSK-25 8 29 25 6 11 12 37 103 27 53 3 -as 53 202006 
X-Y USB-85 

CR0-08 9 36 19 (; 13 c 18 103 27 59 3 86 31 198501 
X-Y USB-30 

PKS-96 0 26 18 6 15 14 47 103 27 4 30 7 60 192555 
H-D USB210 

MAD-23-- 14 23 46 6 is 26 53 104 --Z-5 -- 59--3· -=94 59 187722 
X-Y USB-85 

CYI-04 13 17 16 6 19 47 22 104 25 63 3 87 27 184992 
X-Y USB-30 

,,, 

.(_ 
-.._-

STATION TERMINATION DAT~ 

DAY HRS MIN SEC RA DEC AZ EL \i x Y RANGE 

6 s 53 -- 21 - ro-c 26 -5 a · -~ --., 4 ;:;58Totssa6 

6 9 4 7 101 26 -(;2 3 ... a7 2a 20 !: 2 25 

6 7 45 26 101 27 - 63 -67 21208855-

6 18 27 6 102 25 -t-4- 3 -~ 7 26 127712 

6 21 51 55 102 ·25 :..i:; --- 3·-::a7 25 l8ci702 

6 19 42 2 102 27 -54 3 -85 -54 185165 

6 22 36 38 102 26 ~5ij - 3 - s1 3f lt9i36 ____ _ 

6 

7 

7 

I-' 
! 

15 41 6 103 21 -3 ~o -5 60 191676 µ 
l-' 
CJ 

s "50 38 104 24 - 6i 3- =84 ..:6f 156379-- ----

9 4 38 103 24 - 64 3 -87 26 155825 

-./ 



·- VEHiCL E --1-- RADAR TABLE 

TRACKING fi1ie- ----- STATION -ACQUISitION DATA 

~ 

- · -· HRSMIN- fiC ___ DAY .. HtS MiNSEC-·RA DEC _ __ AZ ELV x Y- RANGE . 

ACN-75 10 56 10 6 20 54 19 104 26 63 3 87 27 182692 
__ _!-Y l,lS_B-30 

BOA-02 13 37 31 6 22 54 ···x-v use-3"c) --·- - - · ·- -·-·- · - - · 2 104 __ 2.L _ tl__L _BL _2_8 .178535 

----- --- -----------·- ----
ANG-91 12 31 40 6 23 16 22 104 25 65 3 87 25 177746 

·· - ___ .. X:::-Y USB-30______ _ _____ ____ __ 

GBM-'tl 13 10 48 ·----- -x:.v-use:.:.3o ··· --· 7_ 0 . 2 30 ~~ .. !5_ - - 63 3 87 26 176114 

._/ J 

STATION TERMINATION f>AT"t. 

DAY HRS MIN SEC RA DEC AZ ·eLV x · · v - UNGE 

7 .. -,-50--29- · 163-25 -6ii 3 -a?- 2615872"7--

7 12 31 33 104 24 -64 3 -87 26 147460 -·--- - . - ·---

7 11 48 2 104 24 -66 3 - 87 24 llt9i5o ___ _ 

7 13 13 18 104 24 . -65 3 -87 25 145723 

MIL-71 13 19 2 7 ___ 0_8_ .. 12 104 25 63 3 87 27 1759fi ---- - -- -f- 13- 27. 13· -164- -24 -65 3 -87 25 145l41 
. ~'Ll.}$8~30 

Tl';X'.".16 __ __ l~_li_.5.~ 
X- Y USB-30 

GYM-14 13 15 48 
__ X-.'! ILS~:::3_0 ...... . ___ _ 

~~.8 ___ n 5Q_ 2-'L . 
X-Y USB-85 

STN-00 lit 1 8 
______ A-.L!l~Q -- -·. 

- -~W-12 ·-- _ _ _l2 _59 _ _.l_, 
X-Y USB-30 

__ ___ 1 _ l _J7 28 _ _105 2_5 -~~ ~ -- H .. 271734~2 

7 2 10 ltlt 105 25 63 3 87 27 171503 

- 7 - -· 2_ . . 11. .. 2_2 __ l~- ~L.. 3 -84 __ 6 2 1712 64 

-- - ---- ·--·- ----
7 2 33 10 105 25 61 3 87 29 170687 

-1_. __ .5. __ H _ U .!.QJ; _?_5_ 6_L __ 3__ 8L_ 2_~ 163(>'?2 

-----·· ··- ------· 

7 14 32 19 104 24 -6 5 3 -87 25 14239_0 ____ _ 

7 15 26 33 

. ! l6 7 51 

104 

105 

23 -65 3 -87 25 140065 
.. -- ·--- - ----- - --- -·- -- - r 23 :-:61t - 3 -83 - 63_ 1_~8273 - bl 
f-' 

\() 

7 16 34 19 105 23 -63 3 -87 27 137116 i 

7 18 31 27 105 23 -66 3 - 87 21t 131894 
- ·- .. -- -----·---- --- --------·- -

r 



" 

VEHfCLE --y--RADAR TABLE - --- - - -- - -

TRACK ING TIME 

HRS MIN SEC 

GWM-24 12 16 7 
X- Y USB -30 

HSK-25 B £5 36 
X- Y USB-85 

cRo--=-00 9 48 11 
X- Y USB-30 

PKS-96 1 59 46 
H-0 USB210 

MAo::23 -----T4--l - 24 ____ _ 
X- Y USB-85 

CYl-04 13 5 38 
X- Y USB-30 

ACN-75--- · 11---4-- 5 
X- Y USB-3 0 

BDA-:_02 13 20 28 
X- Y USB-30 

------·- -------· 
ANG- 91 12 27 6 

X- Y USB-30 ·- ---

GBM-41 12 58 50 
- -x- v--uss-30 -

STATION ACQUISITION DATA 

CAY HI'S "'IN SEC RA DEC AZ ELV x Y RANGE 

7 9 43 2o 106 24 t6 3 87 24 154287 

7 11 14 2 106 2~ 56 3 -8 5 55 150631 

7 13 - 4 5b io1 25 6-i 3 87 - 29 14606~ 

7 14 39 49 106 25 15 30 25 57 14052 8 

1 18 49 zs fo-a--23 - -62- 3 ·-a4 62 - i31001 

7 20 6 41 108 23 66 3 87 24 127527 

7 21 6 22 109 24 - 66 -- 3-- 87 24 i24727 

1 2 3 l 7 4 7 109 22 66 3 87 24 118404 

7 - 23 --3-5 47 109 22 67 3 87 23 117515 

8 0 25 27 109 22 67 3 87 23 115045 

-- ------- - ··- . - -·---------· 

-------- --- - -----·--

--------------

---- -{_ -

__,,, 

---- ---- -----

STATION TERMINAfION DATA 

DAY HRS MIN SEC RA DEC AZ ELV' - X - -y RANGE -

1 21 59 27 105 -z-3- -67 3 - 87 23 122203 

7 19 59 38 105 25 -5 7 3 -85 -57 127846 

7 22 53 1 loe 24 -e2 3-=01-2a-U96_0_2 

7 16 39 35 106 25 - 16 30 - 26 56 135342 

8 0 50 49 - 109 -- 19 - 6r---- 3- ·= a2 -67 e73or-·-- -

8 9 12 19 109 20 -69 

- 8 8 io 27 108 21 -68 

8 12 3 8 15 111 18 -71 

8 12 2 53 110 19 - 11 

8 13 24 17 111 18 - 72 

3 -87 21 85990 

3 --0.,--2289-.,nr-- i--' 
T 
I-' 

3 -87 19 72737 

3 - ~87 ___ ~75114-

3 -87 18 69569 

.__/ __.. 

f\) 
0 



12 

10 

c '-.._/ J, 
'- -! 

i 
__./ 

VEHICLE 1 RADAR TABLE 

--·TRACKING -TIME-·-·-· · - - --· ···stiTTON ACOi.iiSITIONDA'fl ·- ----- STATfoN TERMINAtION DATA 

- ·-------HRS-MIN·sec-- -· - -OAY- HRTMIN--SEC ____ RA -DEC, __ AZ ELY x y RANGE · ---Dl'v- t!Rs-·1nrf set ' RA oec-lz EL Y x y RANG_E __ 

MIL-71 13 5 14 8 0 31 50 109 22 67 3 87 23 114725 
X-Y USB-30 _______________ _ 

TEX-16 13 1 
· x-v- ·-uss~3o ·- - -- u_ s 1 _'!2 ___ 1~_ .!lO_ ?_L _ f>J _ ____ L_!1__ 2_!_111143 _____ _ 

GYM-14 13 1 42 8 2 36 41 110 22 67 3 S7 23 108320 
___ it-:! \J..S~~!) ____ --·-·- ---·-· -- -·-·-------

____ G!>...S::~JL __ __ n_~·L _llt _____ _ s ___ 2 ~6 __ 34 UQ.. 2-l 6~-----3~~~- -~~ 1Q78Q2 
X-Y USB-S5 

STN-00 13 34 24 8 3 3 lt7 110 21 66 3 87 . 21t 106896 
_ A-E USfSJ,_~O __________ _ 

HAW.::lL.. . .. li._ ~l -4~ ___ .. .ft. ___ f:! __ __ 10 . ..L 112 _ 2_1 _~ ___ L_ll __ ?_L_9~-Q~ 
X-Y USB-30 

GWM-24 12 34 39 s 10 16 30 114 20 10 3 87 20 82004 
X-Y USB-30 ------ -- - --- ·--- --- ------ --·-- ·-----------

8 13 37 3 111 17 -12 3 -87 18 68674 

8 14 43 37. 112 17 -73 3 -87 17 63S95 ·-------· -=---

'8 15 38 23 113 16 -73 3 -S7 17 59SOO 

' ! .. .J 6 13 48 113 _15_.:._-::73 3 -so -73 ~7065 ·-

8 16 38 10 114 15 -74 3 •87 16 55138 

__s_ J8 _ ~?. 5?_ 11~ _q __ -77 3 -87 13 43709 

8 22 51 9 125 -1 -91 3 -87 -1 17744 

,_. 
-~l 
I-'' 

----·----· --------- I 

~~ 10 13 50 8 11 28 55 .. 114_ .ll _ __ ~l --~ -84 _61 __ 7734~L __ ----~ - . ?J ~~ __ 4~ _ _!?_2 13 -72 3 -so -12 26420 
Id 
f\) 
/:::'. X-Y US8-S5 ., 

I 

CR0-08 10 53 12 8 13 29 8 116 20 66 3 87 24 69224 9 0 22 20- - 47 -41 - 131t 3 86 -44 1590 
X-Y USB-30 --------·---·-- ---· ---·· 

PKS-96 4 9 28 ____ 8 _ _li__~_l9__l_l_f:!__2L __ ~O 30 41 48 . 6391<! -~--!.L.l!_'tl_!:P: _ 18 -37 30 -46 44 '!'°82 __ 
H-D USBZlO 

_ _J 

- - --------· ------

···------ ---- ---- -·-·- · - ·-- --···- -- --- ---· ------



12 

10 

VEHI CLE 1 RADAR TABLE 

TRACK ING T l"lE - STATION ACQUfSITION- DA Tr - STATION TEIOUNAl'TOffl)'AT A 

HRS MIN SEC DAY HRS MIN SEC RA DEC Ai° -ELV x Y --RANGE DAY HRS MIN SEC RA OEC Alt1.V x YRANGE 

MAD-23 1 25 19 ··- ·- -0- 2129-58""- 132-- 4--87- -3-=-4-S- 86 ___ 27_899 _ ____ 8 _ _ 22 55 . 17---145- - ---6- TOT-r 14 79 17163 
X-Y USB-85 

TAN-22 2 22 28 8 21 50 13 133 11 50 45 37 27 23398 9 0 12 41 - 129 -25 116 3 87 -26 3833 
.A-E FPS-16 

-i>RE-;;,;i6 - - - 21037 _____ __ _ 8_ 2T57 _ 16_"1:3_5_ f1-- 6126- 66 - 26 23400 -··· 9 . - o ·---7--53 .:.:.152 :...T4· ·· 105 3 87 - 15 4882 -- ---
A-E MPS-25 

HSK-25 0 19 4 9 0 7 16 143 •8 -98 
X~YUSB-85 

··-··--- -- - - ··-· ·--··-----

-l ·---···-- · 
·· --- ---------- ·-·- -- - ------ -- --, -- - -- ·• ---

3 69 -02 5014 9 0 26 20 -25 -13 104 3 77 76 656 

··- - - ·-- ---- - -- - - --- - - ------- ----- -

- ·---- - -·--·- ·· -

--------·----· - - ·-·--- - - ---· 
I-' 
I 
~ 
f\J 
fl) 

- - - - ----------- ---

--·----- - - - - -

- - -- - --·-·· - --·---

- - ----- ·-- -- -·- --· - --· ·-·-·-·--- ----------

- -------------- --

.__.., ..__/ 



---vE"HfcCE --RiDAR TABLE 

- --· -- - --.RiclCll\G- TIME 

ARSl"lN-SEc 

·-·;w'1·2..- -- ·- -o·· 56- · 38 
. _....J(~'LU~B.:-JO ______ _ . 

_ ___HAW~L __ ___ _ Q. 56 !SO 
X·Y use-Jo 

-STN;;;o·a· -·- 0 57 3 
____ 4..•E . USf;llSQ ____ _ 

--'-0.S~----- - 0 ·- ~ ?_ 5 
x-v use-as 

GYM•14 o 57 7 
--Ax .. ,,..,yl-Uu~--- - ·· 

~16 0 57 13 
X•Y use-Jo -

l'llL•71 0 ~13 
__x~se.:.~Q __ ··-·-

~.lt.~---- 0 ~~--13 -
x·v use-Jo 

--SOA-oi o 57 14 ·-
__ x._y_..usa=Jo._ 

___!tt~~--Q- ~.L . .J. 6 
· x·v use-Jo 

___,,. 

TABLE 1.1- V.- MISSION RADAR TIMELINE- Continued 

--- - -·-····--·- - ---·-- · 
(fl LM acquisition and termination during descent - 3° minimum elevation 

- --JC~&t-. 71--. ·L;..· ·FROM ·· uNoOcK-Tlf LAll;i)INc -··--- ------ -- - ·---.- ·----

..__/ 

ST.TICN ACGLiSITION DATA ----- --- ---- - . --- -·- - -- · srATIO~ TERMiNiTiON DATA 

. CAY i-RS rirr-. ·sE( RA - C:EE ___ A"Z°""E[V . -,c y-- ~-.i;icc·----o,.Y-HRS" MIN SEC ___ Ri-bE'.c ____ AZ°ElV .. - )( - y R,~CE . 

4 - e 27 :?1 n 27 64 io ·79 · 26 2c;B89o · - · 4- ·· 9 · 24 ·· e · 111 · 211· 65 - 22 66 2:l 20172i 

4 8 27 H !6_ 28 _ 72 .63 26 __ ~-.. ?D~4~~--- -----~- _ _!_ 2~_ 21 ___ !7 __ 7,~---· - ~5 ?4 14 _ . ~ 20~?0~-------

4 e 27 ~1· 76 ;1 -141 78 -a -10 zo6155 4 9 24 34 77 28 -1ii 69 ·~o -8 206A19 

4 e 21 ~1 75 21 -: .11~ ___ ?6 __ ?_".'1~_2JJ~1~2 ________ ~ __ 9 __ ?i_J6 ___ ?~ __ 2_~ __ -:101 .. -~~ - -~::-~--~o69o3 ___ _ 

4 a 27 :?1 75 28 - .:a6 12 .:1a· ·· - ·1206243 ---.r - ·9 ·- 2•--1e -- 16 - 2·a-- -- .-s2-6a· -;;a·· -.. -201046 · - --- -

4 8 - ~! :!1. _?5 _ __ 2!_~?-~_Q __ ::_J_Q - - ~~65~J 4 .. _9__£~-- 43 __ ?~!____:!!_~4_1 _ _ ~_2_!!_?4~---

4 a -21 :?1 75 -21 ·-19·- 45 -·;44 - 9- -:;fo7os:.i- ----4 --· 9··· 24 · 43-16 21 ---,,4 -- 34 · .55 u 2o•ioo · I-' 
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······- -- -------- --- ·--·-· ·--- -- ·----- - ·--·- ·------· · - ·---··· ---·- ... --- -·· --·----·---. H 
- . . I\) 

4 _____ e _ ?! ~~1... 15 i? :::7-6 ___ ~-~ .._~_6_!Q_.?Jl.11-~ --~---!__~_43~~-- -13 -~L.-~! _2_2-0•_2n __ w. 

4-- -8---21 ·'.!1 15 ··21 - ;.,6-·--3j ;.-51-· 12--2676-46----·--r- 9 ··-24·- •s-· - n ·· 27 --... 71·-- 22 -"A7 iB -208742 ·· --

·-·-- -- ··- -- · ---- - ··-------- - - ·-

4 .8 __ 2~ ::.L __?5 _2.t _ _:~~-.::"~3 __ ?._! __ ?.08035 __ __ 4 _ _ 9 _2_!_•_~ ___ !_!_?_~ _ _:!5 ___ _!_~_ ~?-~ ___ _?_~92_;? _ -

·- - - - - - ·--------- - - - - -- ----- --·--- -·- ·- - -- -----·-· 

------ ----------- -------·- ·· - - -

------- --- ·- - ·-

--·· ---
/:-,: 

- · ··---· ----·------ --------.~-~ -· -- ------- - ··· - --·- - - ------



-VEHICLE ---RAD-AR TABLE 

TRAcl<l~G TIME 

HRS i-lN SEC 

---H-SK"2S---- -T---5 26 . 
X•_y U_?_El - 85 

5 26 GWM•24 1 --- x .. y uss - 30 . 

~w .. 12--- - T- -5 26 

x·v USL-30 

STN·oo 1 5 28 
A•E USB15~ 

- Go-s-.. -2-a- -- - r - -s -- 24 
___ X!''f ___ USB:_8_;i 

GYM"14 1 5 26 
-----x-;-v-uss-::so 

~M-41 - ---c-13- -2"4 --

-- - .X".'.Y _ _y~B-~Q_ ---- -

TEx•16 _ 1 5 25 
-- -- x-;.;v--use-30 · 

--sir•~---o--53-s2 -
__ _!(_•_~B-~o __ __ _ 

MIL'"71 1 5 23 -- - x;.-v-uss-3o 

STjT!CN AcGGiS!TJQ~ nATA 

DAY I-RS !"It, SEC RA Cec 

4 1t 12 !2 17 je 

AZ ELV X Y RANGE 

47 7 -79 47 2c9666 

4 1C 12 ·!2 78 ;s 65 32 55 21 208273 

- -4 lC 12 ~C 77 28 29 84 3 6 2J67 6 

4 lC . 12 !:9 76 27 -99 59 -30 -4 2 J7149 

4 - 1C 13 0 76 27 -92 55 1 -35 207280 

4 1C 13 2 76 2a -79 49 - 40 7 207493 

4 iC13 7 76 27 -69 21 ·68 20 2081157 

4 1C 13 7 76 j7 -75 38 :51 1~_?o799~ 

--- 4 iC- 13 --e -16 ' 27 ' -65 12 ' -77- 24 209359 

4 11'.' 13 c; 76 _27 __ -71 24 -65 18 208706 

--- ------- - -- - - - ------ - ·- -·-- - - - -·- ·- - - -----·-- - --- ·- ----- ··- -·--·--

STAT!O~ TERMjNAT jON oltA 

D.t.Y HRS MIN SEC 

4 11 i7 58 

4 11 17 59 

4 1 1 i8 16 

4 11 :8 :~ l 

4 11 i8 24 

4 11 18 27 

r;i DEe 

79 29 

79 28 

AZ ELv X - Y RANGE 

36 . iS -ji 35 209~35 

63 46 ~1 18 207698 

76 26 - 59 IS -ji 6 206n7 

, , 2 ' -88 ~7 -~3 1 207672 

77 28 - 63 43 -7 - 47 20785 6 

7? 28 -?5 36 -~3 12 2cSi6i 

-4 -~ 1 iB 32 7 7 21 •6-4 9 •80 26 209679 

4 11 18 ~2 77 28 -?1 25 -64 18 £087 57 

4. 11 ----7- 0 - _,,, 2'? -59 - 3 -87 31 ;.; o9 :::S7 

4 11 18 32 7Y 2 7 •6 5 11 -7? 25 2c951S 

-----··- ·- ·-- ----- -------------- ' 

--------------- -

-----

~ \_ 
'--"" ..__/ -

f-' 
! 
f-' 

:~ 



(_ 
~ ._/ 

--· - __ ....::.:.:·.;z-:--=:::..::..~:.i= .. 

- - --- --- -·---·--
---~--------· · - --- -- - ---· - ----· - ---- ---------

--vEHIC~E---RAO~- TABLE·--- - ·- - - -- . 

- ---- - -,.RjCT(-JKif TIME - -- - STjlICN ACGl.iSITION CDATA --STATTON TER~iNATiON DATA 

-· -- ·-- ··-~s-..:nr·se-c: --OiYl-M !fl~ SEC RA CEc· AZ- ELV )( y- RANGE OjY-HRS HlN SEC -- RA DEC - iZ EL V .. X Y -RANCE . 

ANG•91 O 0 8 i4- 1c -1,- To- -1, --21 · ·:..62- - ··3 ..;aT· 2a·2099t2- ·-- - - --4- rn- -13 · 17-- ·n-- 21 -,,6t. -·· 3--;;a1 ---2r209A97 -
__ __ X•Y US.f!_-:~O _ _ _ 

-·---· -------- ··· 

_CRO~Q.~ ____ !! _ _1~ J9 4 12 6 ·22 · 79 28 5l 9 79 36 209742 x·v use -Jo · - -·- - -- ····-- ·- -- - - -· ····-· ---- - -· ····---·· ·· · 4 12 ~-? t.. .7.~ __ 2~ _ ~a _ 1_s . ;L __ 4p .. 201111s 

~-2:c - · ---0-,s· -·:;2 -- ·- - - 4-.. i2 --6 ,i;- 1a-· 2a·- ·59 .. 57 29·16 207423·- -
___ X~Y_JJS8:30 . 

4 ·· 12-· •rt c· 79 ·- -21- - 5J Ts 22·--16-206043 

_ . ..l-lSK~2~. _ _ _a_}.~ . 31 
x•Y use-es 

4 12 6 ! C 78 29 26 21 - 67 24 209 cS2 4 1~ . 42 1 !9 2' i9 23 ~~6 iZ 201j35 

--HiW•12- - - o--:3'5·- · i-1 - --- . - 4 i2 -- 6 ·!!C - 78 2a· ;;71 -67 - 22,-·- 7 2o7ft8 - . .... 4- · 12 --·42 - · l --7g z 9--;;7;._•--6cf_'-,9. crzo6i311 -- --
__ JC~_e-_3_0 _____ ___ _ 

' 
--5.TN~--_o~L~ _ _ ,_!:..'""12 _ -~ 

A•E USBlSO 
~- ~ n p _ -e2_ 31 -s2 ~-2oa 1 1 s _ 4 12 __ .!2__ 1 ___ .?8 ___ _ ~!- ----~~--.. )1..~5e __ u_ 201JJ0 ____ 'f' 

1='i 
. f\) 
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--V-ElrJCL.E-----~ RADAR TABLE 

- ·----TRj,cl<l~G TIME 

-- HRS I' f~ SEC 

-1W).?l___ __ o __ z. __ 11 
x-\' use-es 

Cy l-o4 0--------., 11 
___ X .. .! us~-~_Q_ __ _ 

_Ac;~-:~s u-s-s-30 °- ' 11 

-------- ------ ----- . 

-----·- ------ -

TABLE 1.1 - V. - MIS SION RADAR Tl MELINE - Continued 

(g) Diifacquisition and termination during ascent - 3° minimum elevation 

:si ,iAt. 71 I.If. Al~ENT TO _INSERTION .. 

- ··· . - - ETiTICN ACGt;iSITION DATA . ------ .. · sr•t1o~tERMif\ATtoN OAT A 

OAY .. Rs "'~ sec PA CEC AZ ELV X Y RANGE OAY ~RS MI~ s~c RA DE~ AZ ELV x y RA~GE 

_ 5 n 24 «9 99 ;?_. 9_5 ____ ~_0 -'- 4_0 _ 2Q93~~- _____ 5 __ 22 __ :31 __ ,_o ___ 9, -~! __ __,_1 __ -~-' - . 5 . ?_9_ ~_() 9 4c1 

5- 22 --2 .. --~9 9(1 27 n 39 -- 5o 10 2o•e14 s - ·22 :H-·-40 -100·-21 - ·11 · -~1- ,,- 10-2o9s31 -

~-- 22 24 · ~9 100 ';7 55 25 60 32 210526 5 22 31 •c ioo 21 54 26 ~9 32 210537 

------· - --···- - - - ---------

-- --- -- -- ---

- -----·· ·-· ·- -- - ----- --- - -------- w ·, 
f-' 

··- ---- · ;-\) 
(0. 

---- - --- ------ - - ------ ------

~------

•\ 
- - --------· 

---- . ·----·- ·--·-------- -- ----- -- -- - -

- ----- ··--·- ··---- -

'__..- ...__/ 



HHICLI 2 ltADAlt TABLE 

TltACKIN& TIME 

HltS MIN sEc 

MAD•Zl 0 ' •o 
l•Y USB•l5 

CYl•Oll 0 ' 60 
l•Y Ull•lO 

ACN•75 0 ' 60 
l•Y USll•lO 

IDA•02 0 6 2 
l•Y USll•lO 

ACN•75 0 II 21 
l•Y Ul1•30 

IDA•02 0 11 22 
l•Y USl•30 

CYl•Oll 0 11 23 
l•Y Ull•JO 

MAD•Zl D &I 27 
l•Y Ull•l5 

AN••t& 0 • 20 
l•Y Ull•30 

I DA•02 D I IS 
X•Y usa•30 

'----" _./ ___/ 

TABLE 1.1-V.- MISSION RADAR TIMELINE - Concluded 

Ch) LM acquisition and tennination during rendezvous - 3° minimum elevation 

COAST TO RENDEZVOUS ltAPAA TltACklNi PRIOR TO TP! 

STATION ACQUISITION DATA 

DAY HltS MIN SEC 

s 22 3& 10 

IU DCC 

" 27 

s 22 31 '10 100 27 

s 22 3& 110 100 27 

s 22 35 31 100 z• 

AZ ELY 

•1 " 

x Y RAN&E 

s 3t 2ou•s 

11 .. , "' 10 20'825 

511 26 ' ' 32 21os3 & 

•o 3 17 30 21202 1 

RENDEZVOUS RADAR TRACKIN• PRIOR TO TPI 

s 22 II& 110 100 27 S3 28 56 32 2108511 

s 22 111 •o 100 21 61 11 11s 2• 21223 6 

s 22 111 110 100 27 11 113 "' 9 2101s6 

s 22 'fl 110 100 27 ,, 53 6 37 20•1u 

COAST TO TPI 

ULLA&[ f'OR TPI 

TPI 

COAST TO llT BRAKING &AfE 

S 23 llO Zll 100 27 •s 12 11 211 212s 11 6 

s 23 110 21 100 26 68 as 111 21 2123•• 

STATION TERMINATION DATA 

DAY HRI MIN SEC RA DEC 

I 2Z 111 110 I 00 27 

5 22 111 '1 0 I 00 27 

x Y RAN&E AZ UV 

91 S3 6 31 20'111 

71 '13 '1 7 ' 21 015' 

S 22 Ill '10 lnO 27- 5 3 28 5 6 32 2 10lill 

s 2Z 111 11 0 100 21 61 'I I S 2' 2 1.2236 

s 22 SJ 100 27 5 2 30 53 3Z .21!351 

s 2Z 53 2 100 27 6 2 6 I J 21 21273 2 

s 22 !>3 3 100 27 7 9 Iii 1111 I 2 10 671 

s 22 !il 7 100 27 10 1 SS 7 311 21 029' 

s 23 11 8 1111 100 27 66 ll 75 211 212 060 

s 23 118 .... 100 2• b 9 17 72 20 21 186 0 

1--' 
I 
l:::'. 
f\) 
-..:i 

~ 



YEH I CLE 2 RAOAR TABLE 

TR ACl<!NG T IME STATION ACQUISIT I ON DATA STATIO N TERMINATIO N t · •i 

HRS MI N SEC DAY HRS "'IN SEC RA DEC AZ EL V x Y RANGE DAY HRS i'ilN SE C RA DEC AZ fl. ' Y Ri>r<6 t 

ACN-75 0 8 13 
X•Y U58-30 

s 23 'fo 31 100 27 .... 39 'fl 3 'f 2110 93 s 23 'f8 'f'f 100 27 'fl ~ l 38 J'f 210 61 J 

cYl•O'f 0 
X•Y USB-30 

8 12 s 23 'fc 32 :oo 21 82 56 3'f If 2 101t'f 'f 5 23 ~ a ~u 1no z; i3 s · l2 If 20 997 , 

MA0•23 0 
X•Y USS-BS 

8 !Q 5 23 'fO 3'1 99 27 Jl 3 6'f II 2'f 210?0 0 5 23 '18 ~~ 9 9 27 ;16 ~ ; 11 2 2 ZC ' ~ I 

GBM•'f I 0 
X•Y U58•30 

3 27 S 23 'fS 17 JOO 26 62 3 87 28 2 12851 S 23 'f8 •H I co 26 62 86 2 8 2 1 Z6 3'c 

COAST TO 2ND BRAKING GA f E 

HA0•23 

X•Y USB•BS 
0 '19 s 23 '18 "" 99 27 Jl 6 65 1 1 22 209751 S 23 So 3 3 99 2 1 111 ,~ 1 2 22 zc••s i 

GBH•'fl 

X•Y USB•30 
0 'f9 5 23 '18 "" 100 26 62 If St. 28 2 1263'! S 23 So 33 10 0 2 b 6 2 ~ !!S 28 2 1Z"2i 

BDA•02 
X•Y use-30 

0 '19 s 23 'f8 'f 'f 100 2 6 69 17 72 20 2 l lA6 0 s 23 so 3 3 100 26 6 9 17 72 zo 2 1i7~8 
f- .J 

ANG•91 0 '19 s 23 'fl "" 100 27 66 
x•Y use .. 30 

13 75 2'1 212060 S 23 So 33 100 b 6 l"i 75 23 ;;: i ; :"H• 

CYl•O'f 
X•Y US11•30 

0 '19 s 23 'f8 "" 100 27 83 57 32 If 209970 S 23 So 3 3 100 ~7 S l Sii 3 2 'I 2 C H &S 

ACN•7S 0 
X•Y USl•30 

'19 s 23 '18 "" 100 27 '13 '11 38 3'1 210613 S 23 So 33 100 27 'f3 'fl l8 3'1 210507 

l (_ ____, 



VEHICLE 2 RADAR TABLE 

TRACKING TIME 

MRS MIN SEC 

MAD•23 0 0 12 
X•Y use.es 

GBM•'ll 0 0 12 
X•Y US8•30 

IDA•OZ 0 0 12 
X•Y US8•30 

ANG•91 0 0 12 
X•Y U5B•30 

CYl•Olf 0 0 12 
X•Y U58•30 

ACN•7S 0 0 12 
l•Y U58•30 

MA0•23 0 
ll•Y US8•8S 

GIM•'ll 0 
X•Y US8•30 

IDA•02 0 
X•Y U5t•30 

AN••tl 0 
X•Y USl•30 

..____,,, 

IST BRAKING MANEUVER • 

STATION ACQUISITION DATA 

RA DEC AZ ELY x Y RANGE DAY HRS MIN S!C 

s 23 so 33 99 27 116 6S 12 22 209651 

s 23 so a3 100 26 62 " as 2e 212521 

s 23 so 33 100 26 69 17 72 20 2117'18 

s 23 so )3 100 27 66 111 7s 23 2119116 

s 23 so 33 100 27 83 SB 32 II 20986S 

s 23 so 33 100 27 '13 lfl 31 3'1 210507 

COAST TO 3RD BRAKING GAtE 

S 23 SO 'IS 99 27 tl6 6S 12 22 2096'10 

S 23 SO 'IS 100 26 62 " as 2e 21250& 

S 23 SO 'IS 100 26 69 17 72 20 21173S 

S 23 50 'IS 100 27 66 llf 7S 23 211933 

-\' 
~ 

STATION TERMINATION DATA 

1U DEC AZ HY II Y RANfiE DAY MRS MIN SEC 

S U So llS 99 27 116 61 12 22 20•6110 

S 23 So 115 100 26 62 'I IS 21 2 IZiOI 

s 23 so 11s too 26 69 17 72 20 211735 

S 23 So 'IS 100 27 66 J'I 75 23 211933 

S 23 So 'IS 100 27 83 SI 32 'I 209IS't 

S 23 So 'IS 100 27 '13 'II 31 J'I 2101196 

S 23 SJ '16 99 27 117 66 12 22 209Sl5 

S 23 S1 '16 loo 26 62 ., 15 27 212'11 0 

s 23 s1 '16 100 26 69 17 71 20 21167 3 

s 23 ii ... 100 27 66 1'1 7S 2J 211170 

'I' 
J-Ji 
I\) 
\D 



YEH I CLE 2 RADAR TAeLE 

TRACKING TIME 

HRS MJN SEc 

CY I •0'1 0 

X•Y USB-30 

ACN•7S 0 
X•Y USB•30 

MJL•7! 0 0 S9 
X•Y USB•30 

MAD•23 0 0 9 

X•Y use-es 

MJL•71 0 0 9 

X•Y USB•30 

l'OBM"''IJ 0 0 9 

x•r use-30 

8DA•02 0 0 9 
X•Y USB•30 

ANG•9J 0 0 9 

X•Y use-30 

CYl•O'I 0 0 9 

X•Y USB•30 

ACN•7S 0 0 9 
X•Y USB•30 

c c 

STATION ACQUISITION DATA 

DAY HRS MIN SEC RA DEC AZ ELY x Y RANGE 

s 23 so 'IS 100 27 83 SB 32 'I 209SS 'I 

s 23 so 'IS 100 27 'IJ 'II 38 3'1 210'196 

s 23 so '17 100 26 61 3 87 29 212570 

2ND BRAKING MANEUVER • 

S 23 SJ 116 99 27 tJ7 66 J2 22 209SBS 

S 23 SJ '16 JOO 26 62 3 86 28 212509 

S 23 Si '16 100 2 6 62 " es 21 212'1'16 

s 23 SI '16 100 26 69 17 71 20 211673 

S 23 SI '16 JOO 27 66 J'I 7s 23 211170 

S 23 SJ '16 100 27 &3 S8 32 " 209796 

S 23 Si '16 100 27 '12 'II 38 311 2JO't37 

-"'---" 

SfATION TERMINATION O~iA 

DAY HRS MIN SEC RA DEC Al ft'./ x Y RAN G''. 

s 23 51 '16 100 27 BJ ;e 32 11 · 2097 9 , 

s 23 S1 '16 100 27 '12 'fl 38 3'1 2:011 ~ · 

s 23 SI '16 JOO 26 62 J 86 28 O:!ZS C' 

s 23 S1 S'I 99 27 117 66 J2 2Z 209 5? ' 

S 23 S1 S'I 100 26 u 3 .. 21 212500 

S 23 51 S'I 100 26 62 ., as 21 2121131 

5 23 St 5'1 100 26 69 ;? 7J 20 211665 

S 23 St S'f 100 27 66 1'1 7S 23 211&• 1 

S 23 St S'I 100 27 83 SB 32 " 209798 

S 23 51 S'I 100 27 '12 'II 38 3'1 210'129 

J 

r 
! 

µ 
w 
Q 



c c 

YINIC&.£ 2 RADAR TAIL£ 

TllACKINli TIME 

HRS MIN SEC 

MAD•U 0 lo 
X•Y USB•Bi 

MJ&.•71 0 lo 
X•Y USt•lO 

HN••I O lo 
X•Y USl•lO 

IDA•OZ o lo 
X•Y USl•JO 

ANl•tl o 10 
l•Y Ull•JO 

CYl•O. o lo 
l•Y Utl•lO 

ICM•71 0 
-_ -i';Ji•t::u1••>• 

>o 

•ao•as o o • 
l•f Ull•ll 

"J&.•71 o o .. 
i•Y USl•)O 

•••••• 0 0 .. 
l•Y Ult•JO 

'-----___,' -

' ' 
COAST TO •TM IRAl1Nt •ATE: 

STATION ACQUlSIJION DATA 

Ill DEC AZ EL V • Y llANliE DAY HRS MIN SIC 

• u 11 1n ff Z7 fl7 66 IZ ZZ 20fi77 

5 2l •1 s• 100 z• ., l 16 ZI 212500 

5 2l s 1 s• I 00 z• •2 • .. Z7 21207 

I 23 51 1• 100 Z6 ,, 17 71 zo 211665 

5 ZJ 51 t• 100 Z7 66 14 71 2l 211861 

5 ZJ II 54 100 Z7 ll II l2 • 20'111 

I u II h 100 17 •z •a JI l• 21ou• 

lRD IRAKIN' MANEUVER • 

I ZJ IJ 2• 100 Z7 117 66 IZ 21 209498 

I 23 13 2'1 100 26 •2 l .. 21 2121110 

1 Zl ll 2• 100 2• ,, i Ii 27 2123117 

____/ ___./ . 

SJATION TERMINATION DATA 

DAY HRS MIN S£C RA Ot:C AZ rLV • Y RANH 

5 2l IJ 24 100 27 117 66 12 21 2D9•fl 

S 23 SJ 211 IOD 26 u 3 .. 21 212•10 

s 23 53 211 100 26 u I 15- 27 21Zl0 

s 23 s3 211 100 2• 69 i• 11 ao 211111 

5 2l 53 211 100 27 66 111 74 ll Zll770 

5 2l 13 211 100 27 u sa 11 • zono• 

5 Zl 13 2• 100 Z7 •a •• )7 J'I ZIOJ•I 

s 23 11 21 100 21 117 66 at 21 20•••• 

5 23 53 28 100 26 u > " 21 2u•o6 

s 23 s1 2• 100 26 u i II 17 21Zllll 

-,t 
_ ...... 
w 
f--' 



YEH I CLE 2 RADAR TABLE 

TRACKING TIME 

HRS HIN SEC 

8DA•o2 o 0 " X•Y USB•JO 

ANG•91 0 0 " X•Y USB•JO 

CYl•O'I 0 0 " X•Y US8•JO 

ACH•7S 0 0 " X•Y US8wJO 

MAD•2J 0 IS 
X•Y US8•8S 

MIL•71 0 IS 
X•Y USB•JO 

CilM•'ll 0 IS 
X•Y usa.Jo 

IDA•OZ 0 IS 
l•Y US8•30 

ANCi•tl 0 IS 
X•Y USl•30 

cu•o11 o IS 
l•Y US8•30 

(_ 

STATION ACQUlSltlON DATA 

DAY HRS HIN SEC RA DEC AZ ELY x Y RANGE 

s 23 SJ 2'1 100 26 69 18 71 20 211S7S 

s 23 53 2'1 100 27 66 l'I 7'1 23 211770 

S 2J 5J 2'1 JOO 27 BJ SI 31 'I 20t70'1 

s 2J 5J 2'1 100 27 '12 'II J7 J'I 2103'1S 

COAST TO STH &RAKING GAtE 

S 2J SJ 28 100 27 ll7 66 12 21 20t'l9'1 

s 2J SJ 2a 100 26 62 J 16 28 212'106 

s 2J SJ 28 100 26 63 S IS 27 2123'12 

S 2J SJ 28 100 26 69 18 71 zo 211571 

S 2J SJ 28 JOO 27 66 l'I 7'1 2J 21176S 

S 2J SJ 28 JOO 27 83 S8 3J 'I ZOt701 

..._ 

STATION TERMINATION DATA 

DAY HRS HIN SEC RA DEC AZ ELY I Y . RANliE 

5 2J 53 28 100 26 69 18 71 20 211s11 

S 2J SJ 28 100 27 66 '" 7'1 23 211765 

s 2J SJ 28 100 27 BJ s8 31 " 2ot101 

S 23 SJ 28 100 27 '12 'II 37 3'1 210J'll 

S 23 S'I 'l'I 100 27 111 66 12 21 20t'l2t 

s 23 s11 "" 100 z• 

5 23 S'I "" 100 26 

S 23 S'I 'l'I 100 26 

S 23 S'I 'l'I 100 27 

S 23 S'I 'l'I 100 27 

62 It u 21 21ZJ32 

I-' 
63 s 8S 27 212268 ~ 

w 
[\) 

70 18 71 It 211'191 

66 1S 7'1 23 211690 

13 st i1 l 2ot6l2 

..__/ 



(_ 

YlHICL[ Z RADAR TAIL[ 

TRACIU Nii TI HE 

HRS MIN SEC 

ACN•7S 0 IS 
X•Y USl•30 

HAD•Z3 0 0 " X•Y USl•l5 

MIL•71 0 0 " X•Y USl•30 

51M•'ll 0 0 " ••Y us1.30 

IDA•OZ 0 0 " l•Y USl•30 

ANl•tl 0 0 .. 
l•Y Ull•JO 

CYl•04 0 0 " l•Y Ull•JO 

ACN•75 0 0 " X•Y Ul1•30 

MAD•Z3 0 " 22 
X•Y USl•ll 

MIL•71 0 .. 22 
X•Y USl•30 

...___,· 

STATION AC9UISlflON DATA 

DAY HRS MIN HC RA D[C AZ [LY • Y RANliE 

5 23 53 21 100 Z7 'lz 'II 37 34 !IOJ'll 

'ITH IRAKJN5 MANEUY[R 

S 23 S'I 'l'I 100 27 tll 66 12 21 209'129 

S 23 S'I 'l'I 100 26 62 'I 16 21 212332 

S 23 S'I 'l'I 100 26 '3 S IS 27 2122'8 

s 23 '" "" 100 2• 7o 11 71 It 21111tl 

S ZJ 54 4'1 100 27 66 15 7'1 Z3 2116tO 

S 23 S'I '14 100 27 13 st 31 3 zot•32 

s Z3 " "" 100 27 '12 '12 37 3'1 210272 

COAST TO OOCKINli 

S 23 l'I 'II 100 27 118 66 12 21 209'12S 

S 23 S'I 41 100 26 •2 " 8• 2a 212128 

.._/ .__/ 

STATION TERMINATION DATA 

DAY HRS MIN SEC RA DEC AZ nY l Y RANlilE 

s 23 '" "" 100 27 '12 '12 "37 "J'I 210211 

S 23 S'I '18 100 27 118 66 12 11 20t'IZI 

S 23 S'I '18 100 26 6Z 'I 16 21 212321 

S 23 S4 'II 100 26 u 5 II 27 2122'4 

5 23 '" 41 100 2• 70 ti 7l lt Zll'lt'I 

5 23 14 48 100 27 66 ii 74 · IJ 111616 

5 23 S'I 'II 100 27 
~ 
I . 

u u u J 2au2t ,_,· 
w 
w 

S 23 S'I 'II IOO 27 112 112 37 J'I 21az•• 

s 23 st 10 100 21 11t •7 12 zo zotza• 

S 23 59 10 100 26 u S IS 21 ZlZDl7 



VEHICLE 2 RADAR TABLE 

TRACKING TIME STATION ACQUISITION DATA 

HRS MIN SEC DAy HRS MIN SEC RA DEC Az ELy 

GBH•'il 0 " 22 s 23 S'i '18 100 26 •3 s 
X•Y use.JD 

ao••oz 0 " 22 s 23 S'I '18 100 26 10 18 
X•Y US8w30 

ANG•9J 0 " 22 s 23 !i'i '18 JOO 27 •• JS 
X•Y USB•30 

C'l'l'"O'I p .. 22 s 23 S'I ... JOO 27 13 S9 
X•Y USB•JO 

ACN•7S 0 " 22 s 23 S'I '18 JOO 27 '12 '12 
X•Y USllwJO 

L 

x y RANGE 

as Z7 2122''1 

71 ., 211'19'1 

'" 23 2J u•• 
3J 3 209629 

l7 l't 2 J 02'1 

...__... 

STATION TERMINATION DATA 

DAy HRS MIN SEC RA 0[C Az [Ly l 

s 23 59 10 100 2' •> ..... 
s 2J 59 10 100 26 10 ,, 10 

s 23 59 JO JOO 27 .. JS 7l 

s 23 59 10 JcfO 27 8'1 40 lO 

Ii 23 " JO JOO 27 'I J llZ H 

' 
ltANll 

Z7 ZUCIZl 

1• z112s .. 

ll 21 t'l'IJ 

l ZClf'IOI 

l'I ZIDO'li 

f-.J 
I 
µ 
w 
.f': 



12 

" 
,10 

I' 

"----"" 

TABLE 1.1-VI.- MISSION SHADOW TIMELINE 

<a> CSM .. ·' 

31 JAN Tl EOI- TO TU I GlllT ION \ \ -~ ur 72. 1 

---"-.;-.----Y-EH_ I_N-SU_Nl_l_G_HT-- AT PHASE ,IMITIATIDfll 

DAYS HltS MINS SECS 

YEH ENTERING EARTH PENUMBRA 0 0 16 4J.l 

~SPDllTirllEGTDN 
DAYS t«S MINS SECS 

--- - - - -------- 0 0 0 --- --~.!.!_ - ··-- ---- - - - -

~li__E_ffl£Rl__NG EARTH UMBRA 0 0 16 53e8 

_ _________ o~_~o_36 3?·~--- ·- -·- ___ _ 

YEH ENTERING EARTH PENUMBRA 0 0 '3 31.5 

0 0 0 8.3 

_ _ ___ Y~E~H~E~NT~ER I NG SUNl,J(;HT 0 0 _53 39. 7 

________ ___________ o o 51 _______ n.o _ __ _ 

YEH ENTERING EARTH PENUMBRA 0 l 44 52e7 

-------- - -- - 0 o ___ o __ ~. 1 __ 

. VEH ENTERING EARTH UfUlllA 0 1 45 1.4 

_/ 

- ------ -- - --

··---

----------.lJ 
'VJ 

---~~-----_vii 
I 

0 0 36 3~.~·~8 ___ _ _ _ ----- - ---------- ---

--------'Y._,,E.._,_H,__,,,E_,_,,NT_,_,E=IH~G EARTH PENUMBRA 0 2 21 38.l ----- ----· · - ' 

o_ .Q___Q -_ _!!_ -~ 

YEH ENTER ING SUNlJGHT 0 2 21 46.4 

- -· ·- - - - ------ --

------ - - --- - -

-- ·- . - - -- - ... --------- --- - --



LIGHTI NG CONDITION FD~ VE H 1 

--·- 3CJiN 7f--rCf TO NFR- IGNIT i ON·-·· · -----· LAZ 72.1 ·-------···- ··----·· 

VEH IN SUNLIGHT AT PHASE INITIATION 

TIME SPE-~fi'- IN REGION 
DAYS HPS MINS SECS DAYS HRS MINS SECS 

-- - -- ----------· ----·· -- -- -.. ·------------- --- ·-- - ·- --·- -··--···----·--

31 JAN 71 NFR TO .LOI IGNITION LAZ 7i.1 

VEH IN SUNLIGHT AT PHASE INITIATION 

TI~E SPENT IN REGION 
---------------------=D~YS HRS MINS _g_c_s __ [)AYS HRS MIN_~ _ ~f...C.~_ 

Yf:H . ENTE.RING J .tc!NAR PENUMBRA 3 ~- .. 39 16-· i._ 

---· -· · - 0 0 0 54!'.? . 

YEH ENTERING LUNAR UM.BRA 3 9 l+O 10.6 

0 0 55 21.1 --- --- ··-·- - - ·-·-·- - --·--·-·---- . ·- ·--- -·- ----

···---- -- · ·-. ____ yEH_~NTERING ~11-~R . .PENUMBM ____ _ 3 10_ ..JL 31!.1 

0 0 0 :i3.3 

----~V=E~H_E~N~T~ERING SUNLH>_!iT _ __ .. ___ ___ _3 ___ l.Q_ -~!?__ -~l!.Q. _ ________ _ 

-------- - -- ·- - ----- -------

·------- ·--·- . ------

. - -- ·--- -··· - --- - - - - - -------

·- · ------ ----

-------··- - ·-·- ---, 
I 

H 
--- I 

. I-' ; w 
---·----- -----------· O'\ 

--- ------·--··-----

12 

... 
10 

- --- --- --------· 

- ----- ---------- - ----- ------------------------- -- ----- -
---- -------------------------- - -----------·· ·---------

·---(_ -. - --c ________________ _. ___ ·------ -- - . --- .. ---· 

. . L ... _ 

- --···- J 

- -----· 

_/ _,,,, 



~ ·...__,; -..-/ _/ 

LIGHTING CONDITTIJll FOR var--i 

31 JAN 71 LOI TO DOI IGNlTRIN- \ \ - UZ 12.1 ---- -- ;... 
. \ \ \ 

YEH IN SUNLIGHT AT PHASE I NJTrlTrON 

'O\ Tl"E SPENT IN ~EGION 
DAYS HltS MINS SECS DAYS HRS MINS SECS 

..,., 
YEH ENTERING LUNAR PEMJMBRA 3 11 51 43.6 

' 
0 0 0 13.8 

YEH ENTEIUNG LUNAR UMBRA 3 11 51 57.4 
~. 

0 0 44 44.0 

YEH ENTERING LUNAR PENUMlltA 3 12 43 41.4 --·' 

0 0 0 15. 7 
~ .. YEH ENTERING SUNLI GHT 3 12 43 57.o 

0 1 23 10.1 

----,--,-,--------------------------------~o__ o 0 _ __:5~·~1=----~· 
YEH ENTERING SUNLI GHT 3 14 52 11.1 

-------- -- - ------- - ------ ---- --- - ------ - - --- --------· 

------·- - - · -- - - - -- ·- ---- -- ----- - --- ·-

--- ____ .,__ -- ------- -- -·---- - ---- ·------

.. 
I :~--
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10 

LIGHTING CONDITION FOR VEH 

31 JAN 71 

VEH IN SUNLIGHT 

OCI TO L~ SEP IGNITION LAZ 7i~l . 

AT PHASE INITIATION 

----·--- -- ---~-· ----

. VEH ENTE;~rn<;._!,~NAR PENUMBRA 

- ----- VEH ENTERING LUNAR UMBRA 

TlME SP~Nf IN R~GION 
_ ___ Q~:.r'.~- .tt~~-~!_~SE.£.L_~!~ !iRil!!_N~ _J_f;f.S 

3 __ 1.~ .. H _.1J.4 __ __ _ 

0 0 0 6.8 . -- -- ---- ·- -- ·- -·--- -

3 15 57 . ·- 44.3 

. _____ o ___ Q_~_l.8.4 

V~!"i_ E~_TERING LUNAR. . ~-Elil!~BR_~ ---·-L __ J,_~ _46 ____ 2.!l_ ___ _ 

_______ ___ ___ __ ..Y_f;!:i-.f!'.tTER ING SUNLIGHT 

VEH ENTERING LUNAR PENUMBRA 

0 0 0 14.3 

__ 3 __ 16 --~~--- _!!!~---- -

0 

3 17 51 52.5 

1 5 354!! _~-- --· 

-·---- ---·- - ·- --· -·- ________ Q __ Q __ _ _!)_ J•!t!_l. ______ --

---~-~Y~EH_f_NTERING LUNAR J.!1!BM_ _______ ~- .U __ g ____ 6•1 ___________ _____ ·-- _ 

0 0 48 .8 

VEH ENTER I NG LUNAR PENUMBRA 3 18 1t_<L 7.~5 _____ _ 

0 0 0 ll· ~ -- ·- - ·--

VEH ENTERING SUNLIGHT 3 18 40 19.l 

0 1 5 31.9 

VEH ENTERING LUN.AlLP~BU 3 19 45 51 ... 0 

0 0 0 11.1 

3 19 46 8. 2 

-----------------

---- - · .. --·· - -------·---------

!--' -
I 
I-' 
UJ -
(f:) 

VEH ENTERING_ LU.N!JLU".Bll --- ·---- -- ------- - ------ -- - ----

0 0 48 12.l 

VEH ENTEUNG LUNAR PENU!Ul8A____ 3 20 34 20.2 

·--------- - --- - -----· -·--

- ----L -- ------- -·-------------------- --- -··---- - -

.._.., -...._/ 



·,___..- .__/ J 

lIGHTTNl>-CONDITIDN FOR VER I 

TIME SPENT I N REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 9.2 

YEH ENTERING SUNLIGHT 3 20 34 29.5 

0 1 5 28.6 

YEH ENTERING LUNAR PENUMBRA 3 21 39 58.o 

0 0 0 12.0 . 

YEH ENTERING LUNAR UMBRA 3 21 40 10.0 

0 0 48 1.2 

YEH ENTERING LUNAR PENUMBRA 3 22 28 11.2 

0 0 0 11. 7 

YEH ENTEIUNG SUNLIGHr 3 22 28 28.9 

0 1 5 26.J 

0 0 0 11.3 

VEH ENTER! NG SUNl I GHT 4 0 22 37.1 

0 1 5 31.6 

VEH ENTERING LUNAR PENUfll8RA 4 1 28 ----~ -- ·· - ·- - · 

0 0 0 10.7 -

YEH ENTEIUNG LUNAR UMMA 4 1 28 19.4 

0 0 48 8.7 ----- - · ·- --·-----

VEH ENTERING LUNAR PENUM8RA 4 z 16 2e.o 1 · . 

-- ----- --- . - ··- ··-·--·--

12 

· 11 
--- ----- -- - ·------ - ·- ·- - -- - -----

1-0 

-- - - ---- ---- - - ------ ------ ------ ---- - - ----



LIGHTING CONDITION FOR VEH 1 

. . - ·- - ·- .. - -.... -- - -··- -- -- -- ... -·-· - ·--··· - -- . -TI ME SPENT IN REGIOtf --- -- --- - -- - -
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 11.1 

_ _______ __ V_E!!_~N_TERI _ _NG SUNLIGHT __ _ ___ __ _ _'! ___ 2 _ __!§_ - ~9·~ ----- ------- - ---- -· - - ------ - -- - - --

0 1 5 48.0 -- ------

VEH ENTERING LUN!R Pl;N!)MBR~ _ 4 - 3 22 ~"1· 2 

0 0 9 __ 16~ --- - .. ··-·· ----- - - --- ---------- ------------

VEH EN'{ER ING _l,_UNAR UMBfl.~ 4 _ 3 ___ 2_? _43"-!L __ __ _ 

------ - _Q o _ ~1 __ R.6 

VEH ENTERING LUNAR PENUMBRA 4 4 10 36. 4 

_______ _____________ _ J) Q _____ Q. _ ___ 11._, _ _ -- - ---· 

_ YEH ___ ftfl.EJUN_G_ S!L~LJ_G!ff _ _ - -~-- -- ~ __ J _Q _____ H~~ ------ ----- --- ---------- -- - - --

0 1 5 29.2 

___ _____ -~l:LENT__E!U ~!.JltlAR PE~ tlM ~---- ~ __ j,§ ___ u_.__~- -- -- --

___ _Q____ o _ _ o ____ ~-·~--------------

VEH ENTERING LUNAR UMBRA _ -~ __ _5_ _ 16 24.0 

- -- -----0 Q __ ~_J '! .. 9 __ _ 

_____ _ _______ ____ YE.!:! EJff_E.BlltG _ _!._VNA.l< _p_£;~!.JM~~---- _ --~---- ~- _ ~--~~-"_Q _ _ 

0 0 0 - 11.1 

_'if_l:i _f__NTER I_tii___S_U_NlIGfil_ __ _ ___ ____ It _ _ §. __ -~---_244_ _____ _ --- - --· ----- -··- - . --·- ... --·---- ----

_ __ _ o_ _ l _ ~ ~3.,_2 

VEH ENTERHfG LUN•ILfiNllMBRA 4 7 10 21.2 

- _ _Q - -- _Q___ 0 _ l3_.,6 ____ _ _ 

_____ YEi:LEMll_R_lNG l.IJNAR _U,.8RA __ 4 _ 7 ____ lQ_ ltO. 9 

0 0 48 5.4 ---- ·----- --- - - --· ·· 

YEH ENTERING LUNAR PENUMBRA 4 7 58 46 .. 3 

0 0 0 11. 7 
--~------- ---- --- ----·····------ - -····-- ----------- - ------·- · --··· --- ----------

~~H - E_~T~_!tlNG SUNLIGHT 4 7 58 58. 0 

-3 1- ~A"N-·h \___ _;:;- SEP Tri -CIR -IGNITION _____ -- - LAZ n "--"' 
' VEH I N SUNLIGHT A! PHASE INITI ATION 

__./ 

- · __ j 
..... 
I 

H 
-io---

' o~ 

- -----!-

___ ...J 



12 

11 

'----"' .____/ 

--· .. - - ·~ ------·------

- nGHTHlG -cm oTTTilff rtlR:----vE"R1 - --- ----- - -----------------------

31 JAN 71 CIR TO LOPCl IGNITION 

--- ---VEirfN LUNAR UMBRA AT-~HASE INITIATION 
·-···----- --- ---- - ----· 

DAYS HRS MINS SECS 

LAZ 72.l 

"fl1fE--S-PENllNR~ 
DAYS HRS MI NS SECS 

YEH ENTERING LUNAR PENUMB~---- 4 9 52 46.0 ---------·-

0 0 0 11.2 

YEH ENTERING SUNLIGHT 4 9 52 57.2 

0 1 12 39.3 - - --·-

YEH ENTERING LUNAR PENUMBRA 4 11 5 - -------' ------ ------ ----- 36.5 

0 0 0 9.0 

YEH ENTERING LUNAR UMBRA 4 11 5 45.5 -- ---·-
0 0 45 __ ~6.9 -- ------ - ----------------- --------

YEH ENTERING LUNAR PENUMBRA 4 

YEH ENTERING SUNLIGHT 4 

YEH ENTERING LUNAR PENUMBRA 4 

YEH ENTERING LUNAR UMBRA 4 

______ Y_E_~ __ ENTERING LUNAR PENUMBRA 4 

YEH ENTERING SUNLIGHT 4 

YEH ENTERING LUNAR PENUMBRA 4 

11 51 22.4 

0 0 0 11.2 

11 51 33.6 

0 1 12 42.7 

13 4 16.3 ----------·- - - - --------------

0 0 0 11.4 ------

13 4 21.1 

0 0 45 42.l ------- ---------·- ----·- -

13 50 9.8 -------- ---·- -- ··--- ------------------

0 0 0 9.0 

13 50 18.8 

0 1 12 34.1 --- ------ ----- --- --------

15 2 52.9 

,_. 
L 

_!:-' 
~ 

!:-:-' ] 

10 ---- - - - -------- -----

·--- ·- ------- ---·· ------------ ----'-- ----- --



LIGHTING CONDITION FOR YEH 1 

. - ··· --··- · · ·----· - TIME SPENT- IN REGTciN ··---- --·-·------------------ -

DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 0 11.0 

-·- ___ 'ff~:L.f~J .. E~ING LU~~ -.!!~~R~ ·- --~ ___ 15 _2 __ ___ 2_!_~-------· 

-- --- -···- .. 9 Q_ - lt5 38. 9 

YEH ENTERING LUNAR PENUMBRA 4 15 lt8 42.8 -· ---·-·- ---- · 

o ____ o __ __Q_ ___ !h} 

YEH ENTERING SUN~JGHT It 15 __ 48 54~1 

0 1 12 32. 5 
.. - . --·-- - - ·-··· . - .... -- · - -· -·- ··- --· 

~TERING LUNAR .. f.fl!!J.'-'BRA 4 17. 1 26.6 

0 0 0 14.2 ---------- -- ------

VEH ENTERI~G LU&\.8 UMBRA 4 17 . 1 4Q,~--

____ o ___ _Q__~-- 38.9 __ 

YEH _ENTE_RIN(; _LUNAR PE~MBP.A .4 17 ... 47 l '!!_1_ 

.9. 0 0 _ l,0.9 --~----··---------} 

-----~Y~EH...Il<ITERING SUNl,IGHT 4 17 47 30. 1 ___ --··-- -·---·- -·---
~ 
I 

----- ----------- I-' 

---- - ---- ... 0 _l _ _ ~~- .. ....-'"1.2 

__ --·---- YEJ:t .E.!'!T~_UG LUNM P~M.1!4_P.RA - __ 4 . .. l9 o _J,1.JL ... 

0 0 0 11.4 - - - --------- ·--·-· 

YEt:t_ ENU:R.ING .. LJ.!.N~~- J,lllll!M .. _ 4 ___ 19 ____ _Q --~~..!._? _____ _ 

0 0 4_5 _ __ 38.9 

____ ____ ...Y..E..!i...ENTERING LUNAR PH.UMBRA 4 19 46 2.1 - - ----

--·-·--- ·. ______ Q. 0 0 ___ J0.9 .. 

VEl:f. E~lE .. RlNG.._Sl,l_r.ILI GHl .. 4 .. 19__ 't.6 ... _13.JL .... _ 

-----·--·- ------·- ------

"-" -._/ 

·' 
.._/ 

.i::
~ 



'---"' 

--- - ·· ·---- ·- -- ··-· - ----- - -- LIGHTrnG· CONOlT IO~ FUR--vc FIT ____ _ 

DAYS HRS MI NS SECS 

VEH ENTERING LUNU PENUMBRA 4 20 58 49.2 

VEH ENTERING LUNAR UMBRA 4 20 59 .1 . ... ··- ·· - -· -- . . 

TIME SPE NT IN REGION 
DAYS HRS MI NS SECS 

0 1 12 36.3 

0 0 0 10.9 

0 0 45 39.lt 

_J _/ 

----- ---- - ----- -- - -
VEH ENTERING LUNAR PENUMBRA 4 21 44 39.5 

0 0 0 11.4 

VEH ENTERING SUNLIGHT 4 21 44 50.9 

- ··--- ·----- ·- ----·--- .. - --- ---··--- - -------------

····---- . -·------ ·- ·-·- --- - ------ - . -·-- ·----- -- -···- -·-···----

- ---- -· - -- ------ ----- - -------- ------ - --------- --- -- - ---- - - --

-... --- - ---- - - ------ ---- ------- --- - --- ------ - - f--'I 
I 

-------:------- ~ ' l;J 

- --- - -- - ------ ---
----·- - - -----· -- --- .. - · 

- --- - -----------·-------- -- ---· ·---- ·------

·----- ---- - -· - --- ----- ------- --- -----· 

>O 

a. 



LIGHTING CONDITION FOR VEH l 

31 JAN 71 

VEH IN SUNLIGHT 

LOPCl TO Li jeTT IGNITION 

AT PH~SE INITIATION 

LAZ 72~1 

VEH ENTERING LUNAR PENUMBRA 

VEH E"ITE=I. ING L!JNAR L!!'4BR!_ 

VEH ENTERING LUNAR PENUMBRA 

VEH ENTERING SUNLIGHT 

_Y.f.!:l . .J;N.1.f!U~G t.,UNAB. PENL!Ml;!M 

VEH ENTERING LUNAR UM.BRA 

TIME SPENT IN REGION 
DAYS_ H13, _~ Ml _N_S SEC~_. _{)!!L!:!RS MINS SECS __ 

4 22 57 41. 6 

0 0 0 11.2 

4 2_2_ ... 57 ~~~- --

0 0 45 45.7 

4 23 43 38.6 

···-····---- ·---- ---·- ·· --- -· __ _9 _ ____ 9 _ __ 9 .. ·- ~l.3 

4 23 43 49.9 

0 1 ~~ 27.8 

?_ - 0 56 _u~r. 

0 0 0 11.1. 

5 0 56 28.8 

--- - ---- -

·- ----- -- --·--- - - ---- ·· - --·- -··- .. -- ·-··-- --- - --- -- ···-· - .. .JL . .. ·-· () . -~~ . _4:~•L __ _ _ 

VEH ENTERING LUNAR PE~UMBR~ 5 l 42 17.5 

0 0 0 11.0 

_ ____ _____ 'lEJ:LEJil.f.R l.NG SUHL I.GHI _______ .. ___ !i_ __ 1 ____ 't z_. _ M •. 9 

0 l 12 28 . 8 

VEH ENTER IN.G LU NAP .PE NUJ4QR_A 5 2 5~ 57.4 

·- - -------··· ------ -· -·-··--· ··- ····- -- - ··-··-· -------·· ___ __ Q _ JL _Q 9e l _ ·· --·-

VEH ENTERING .LUNAR UMBR! 5 2 55 6._5 

0 0 45 47. 5 

-~-EH .. E .. NJ.E.Rl.NG_L_U.NAR PE~U_"IBRA 5 3 - ~ Q__ 54. 0 

(_ (_ 
~ 

·- -- -----

----· 

1--' 
I 

- -··--·-·· 1--1 
+ 

·------ ------ - ' + 

J 



12 

11 

10 

6 

.____..., 

- -- ---·-- -·----- ---- llGHffNG-CONDifU'.JNF_O_R_VETCT _ ___ _ 

-·---·- - -·----· ·- ----·-DAYS HRS MINS SECS 
TIME SPENT IN REGION 

DAYS HRS MINS SECS ---·-··· ---

0 0 0 11.3 

_./ _./ 

- ----- -------- - -------- - -----------
VEH ENTERING SUNLIGHT 5 3 41 5. 3 

0 1 12 32.2 

VEH ENTERING LUNAR PENUMBRA 5 4 53 37.5 ---------- ·- - -·- - ·--- -·- ---- -- --------- --- · 

0 0 0 11.3 ·- - - - -- - -

5 4 53 48.9 ·- ----- - - - -- -- - - ----· · .. . - ···-- . -- -- -__ __ VE!!.._E.NTER l~U_!!~A~_ UM 8~A 

0 0 45 50.8 
-· - - - ---

VEH ENTERING LUNAR PENUMBRA 5 5 39 39.7 

0 0 0 8.8 ·------------- ------
____ _ __ _ VEH ENTE.R.J_flf~ _S!l~!-IGl:f!..__ ____ ___ __ 5. .. 5 39 48.6 

0 1 12 25.7 

VEH ENTERING LUNAR PENUMBRA 5 6 52 14.Z --·--·· - ---· --·-- - -·· ·- ------ ---··-

0 0 0 10.9 ---- -· - -- ---- --- -

YEH ENTERING LUNAR UMBRA 5 6 52 25.2 

0 0 45 49.8 
----·- . - ·---- -- ---- --- -- -- - - - --- -

YEH ENTERING LUNAR PENUMBRA 5 7 38 15.0 
--- - ---- ---- ----------------· 

0 0 0 11.2 

YEH ENTERING SUNLIGHT 5 7 38 26.2 _ .. ____ ____ 
-- --- -----

----- · -- ··---· 
_______ o _ _ _! 12 22.0 -- - · ... --- - - - --· --- -- - - -- ··---·- -- · 

YEH ENTER I NG LUNAR PENUMBRA 5 8 50 48.2 

0 0 0 14.2 

VEH ENTERING LUNAR UMBRA · 5 8 51 .z.3 
-- -- - --·--

- --- ------- ---·--- -- ------ - ·· - ---- -- - ---- -- - -

•l-'-' . I 
_f.,i , 
f .i:-
1 V1 
- I 

------------------- -------------- --- ------ -------·- - --··· ------ --- ---------------------- ------



LIGHTING CONDITION FOR VEH 1 

--TI ME - SPEN'f IN REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

0 0 45 49.3 

5 9 36 _--2]._._6 _ _ - -- -· -·--· ·--- -- - -- - ---- -··-__ VEH _ENTER I NG LUNAJ_ PE NUMB~A __ 

0 0 0 11.1 

VEH ENTERING SUNLIGHT 5 9 37 2.1 

9 _ __ ! __ J? 30.~ 

VEH ENTERING LUNAR PENUMBRA 5 _10 49 33.5 _ 

0 0 0 11.3 

__________ V_!:_tl __ f;;NTE~ING !.JJ~R. \.ll'lgR~--- - ___ _!)_ 1~9- 44. 9 _____ _ - ---·------- ·-----------

0 0 45 49.4 

VEH ENTERING LU"'!AR PEl\UMBRA 5 11 35 34·-~ -

-------- --- -----· -·- -- ··· - · 
Q_ _ _____ Q _ _ _Q __ 15.!___4 ______ _ 

VEl:i . E_NTE_RING SUNLIGHT 5 11 35 49.6_ -

_ Q __ 1 ___ 1.2 21~5 

~fl:LfN.liBJlili_j,_!l~~JL__ef!:!J!~ BR A_ _ ____ .2__ 12~--- 11. L ______ ____ _____ __ 

0 0 0 10. 8 

VEH E_NTERING Ll,!NAR UMBRA 5 l2 48 - _ _11. 9 

-- ---------------- --- - - _Q ___ __ Q__ ~-5 __ __ sq_. i_ _ ______ _ _ 

VEH E_NTER_ING L_l!_l''t~P PENU~~)l.A 5 i~ 34 12.~ 

0 0 0 -- l._l.} 

.VEH ENTER l_H_G_ _SJJNl. lG_HT - --- - - _ _5____ __ 1-l_ __ _li ___ _ B_J ____ _ 

0 1 12 ~9.7 

VEH ENTERl_NG LUNAR PENUMBRA 5. --- 14 46 53.4 

(_, 
------

- -- - - - -- ---- ---------- --- - - - - - ------ - I 

~- - -

f--' 
I ' 
C:: 
-t:-
0'\ 

------··---···--·-· -



12 

11 

10 

'-----"' ._./ .._/ 

·---------------· -·- -- -·--- --·- ·-- . ·- ··--· --- ·---------

---- 1.TGRTIN"G-CllN"OrTTUJC"'FO~~T- -

TtME SPENT IN REGION 
·----------· __ -----· -·---- Q_AYS __ t:!RS __ ~JNS SECS DAYS HRS MIN~_ ~~~---

0 0 0 10.8 ····-------. ----.. ----------
VEH ENTERING LUNAR UMBRA 5 14 47 4.2 

---- - - - - --- -- ·--- - --- ___________ ~o_ o 45 45.6 

YEH ENT~!__N(;_ LUNA~ _ _!ENl)~BR~ __ ___ ~--~-}2_~9! .. ~ ------ -··------------- -- ------ -

0 0 0 10._7 ________ _ 

YEH ENTERI NG _~UN_!,,!__~--- _ . _ -~ -1~ .5 

0 1 12 29.2 -·--- --
YEH ENTERING LUNAR PENUMBRA 5 16 45 29.7 

0 0 0 11.3 ----- --··-·--- ---· ---- --

5 16 45 41.0 _ __ __ _ __ YEH _!: NT_f~_NG_l:l!N~~ _UMBR_A ---- · ---· ----------- -·------------ - ·- ---- ··----·-- - ----------------

0 0 45 51.3 

YEH ENTERING LUNAR PENU~~~----5_!!___31 __ 32.3 -- ---------- -----

____ o ____ o --~ __ J.Q~'L ______ _____ _ 
.,__, 

----~------· _-/;ii. 
~ 

YEH ENTERING SUNLIGHT 5 17 31 43. 2 --..:J 

0 1 12 21.0 ------- ------·- --- -------- --------------- -

YEH ENTERING LUNAR_ PENUMBRA 5 18 44 ----4.2 

0 0 0 9.0 

YEH ENTERING LUNAR UMBRA 5 18 44 13. 2 
- - -- --- --- - ·-- --- -- ----·--- ···-·- ---- - -- - - - ·---· - -- -----

0 0 45 56.5 

YEH ENTERING LUNAR PENUMBRA 5 19 30 9.7 

0 0 0 11.4 ----- ---- - ---·-·· ------· - -···-- --

________ YEH J;N!ERJ_~_2._UNH~t::!I. ___ __ _ 5 _19 - _3() _~!_._! -

·· -· ----·-·-----------------



LIGHTING CONDITION FOR VEH 1 

TIME S-PENT IN REGION 
DAYS HR S MINS SECS DAYS HRS MINS SECS 

0 1 12 28.9 

VEHE NT ERING LUNAR PENUMBRA 5 20 4 2 50. 0 

0 0 0 11.2 

VEH ENTERING LUNAF UMBRA 5 20 43 1.2 

----· ____ Q ____ o 45 50. 9 

VEH ENTERING LUNAR PENUMBRA 5 21 28 52.l 

0 0 0 14.3 

___ -··- ___ __ .Y_E..t\_...f.NJER I NG SUNLIGHT.. _______ _ _ :? __ Zl ___ 29 __ _h '! _ 

0 1 12 19. 8 

VEH ENTERING iuNAP PENl.LMBRA .. 5 22 41 26. 4 

0 - - -- Q_ -- Q_ __ ]._l~f . -- ---

VEH ENTERING LUNAR UMBRA 5 22 41 37 04: 

0 0 45 52.9 

-------~V=E~H_E~N~TE !UNG LJ.!~.AP P.~NQ~~-1~.A - ___ 2 ___ _f} __ _n__ 30!_1_ __ _ 

0 0 0 11.0 

VEH _E!:jTERING SUNLIGHT 5 23 27 41. 3 

-···- - ·- --- - -_ __ Q__ - L 12 _n•'.!. . 

VEH ENTERIJilG l,\lt.!_,\R PENUM._BRA 6 _o 40 4~6 

0 0 0 s. 8 

·· ----~JITERING __ ..!J,!NAR_ U.M_~RA __ --·- ··-----~--0 __ 'tQ_ 13.4 __ _ 

0 0 45 53.7 

VEH ENTERING LUNAR PE~UMBRA 6 1 26 1.1 

0 0 0 11.4 

____ __ __ ---~-H ENTER ING SUN!,IG!IT ___ _____ .... ·-· - . ~ __ 1 _ _ _?~ ____ !_8~ L _ 

L ---

--··. 

-·------------------- - --

f-' 
··---- I 

. !-' 
~ 

··--------------------()) 

.___../ ~ 

I 
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UGHTlNG CONDITION FOR YEH 1 

--31 JAN--7-Y--LM JETT- TOTETIGNITION _ ___ LAZ72.1 ____ _ 

VEH fNSUNlIGHT ---AT- PHASE- INITIATION 

-------- --- -- ---- ------TfifESPENT-n~ REGION 
OAYS HRS MINS SECS DAYS tftS MINS SECS 

__ V_f:_l:! _;~J_ERI N_G l,IJ~AR -~f:~MB~~ --- -- - ~ ----~~~ --~6.6 ---··-· 

---·--·---- · - ··----·--·-
_Q ___ _ o_ _ g _ _ _H.3 --- ·---~--· 

YEH ENTERING LUNAR UMBRA 6 2 38 57.9 

·------ ---- -- - - ·- -- -----·----- ____ _Q_ ______ o_ ~~ ---~!-_~ _ 

____ YE_l:I ~NTERING LUN!_R _e~,_.IJ_.,.BRA ____ L __ ~ __ 24 __ ~.?.!_2 ____ _ 

0 0 0 13.2 

YEH ENTERING SUNLIGHT . __ _ L _ _ 3 _ -~-----~!_~ _____ _ 
··-· ---- ·-------

- ------- ----· - ---- -·- -·--. __ () --- -~ ~2. __ 1~·5-_ 

YEH ENTERING LUNAR PEMJMBRA 6 ~ 37 19.0 

_________ o _JL . o u.1 

------~Y~E~H~ENTERI NG LUNAR UfUIRA _________ 6 _ _ ~ _ _R_ __ ~Q!..l_______________________ ____ _ _ J 
L.l 

. ~ 
--------- - - ----------; .j::------ --- - - -

'..~ 
31 JAN n T!I 1U ENTltY IN1'HFACE LAZ 12el 

YEH IN LUNAR UMBRA AT PHASE INITIATION 

TIME SPENT IN -REGION 
DAYS HRS MINS SECS DAYS HRS MINS SECS 

YEH ENTERING LUNAR PENUMBRA 6 5 19 34. 8 

0 0 0 4.9 ---- ----- -

YEH EN1'ERING SUNLIGHT 6 5 1t 19. 7 -------- -- ·---- --

----- ------------
12 

10 

----------------------· ·- ·-· ---- ------- -· 



TABL E 1.1- VI. - MIS SION SHADOW TIMELINE- Continued 

(b) LM descent 
LfG~Tll\G cO"~tTioN ~OR VEH J 

°J1JA" 71 -

--YEH-IN-SUNLIGHT 

Ll"l FRCM U~6Cck -TO lAl'lc:hG -·-. ·- ·---

AT P~4SF INITl4i!OI\ . 

------ -----

Ti ME SPtNT- IN REG i 01\ 
. CAYS HRS _f'll"S SEC~- - DAVS HRS _ MJ~S SE;cS _ 

V EH_~NT ERll\G LUNAR PE~LM9RA 4 9 4 :34,2 

1i 0- 0 .. 1.i_~ '7 

· ···- ------ -- ---~]"_ !_l\TE Rll\G LUNA R UM81<A 4 .. 9. 4 45. ~9 ·- - --· .. -· -----·--·-

1i . 0 48 7,0 

_ __ ___ __ ·-·- VEl!!_.e:t\TER I l\G LUNA R PE "-:LMSRA 4 9 52 5219 

.. __ 5 Q _Q Ji.a .. ______ ·- · -- -- · 

_ ___ ___ _Y._E}'_E~TER I l\G SUNI,. I GHT . _ 4 9 53 4,7 

_ij __ __ L 5 ___ ~5•!1. ___ .. __ 

~TE.8Jl\G LUNA R PE NLMSRA 4 __ __ 10 58 ___ _ 4_9_, 2 _ ___ __ --

ii _ _ o __ o --- ~o .. ~- -- -

__ _ _____ _ll~l:L.!!!J_EJUt\_G LUNA R UMBl"A 4 3.0 _se s_o, s 

-·- - ii -. __ g_~ ~~--!_L2. _____ - ---

~lli~Jf\.G 1,.UNAR PENLM9RA 4 .. . 11 _46 59,0 ··-- -· - ------ - ·- ·- · --- - - ------ -·------

ii 0 :: __ 1_0.7 __ _ _ 

4 11 47 9,7 

--·- ·· - --- --- --------

1-
-------- - I 

---- ---·····------· 

~ 
. .. - \J] 

0 

_ _ ___ y.1.-"Ejo!__illER l~ .G -~l,INL I GHT __ -·- ·-- · -- - --·-·· ···- . -·-·- - ··· ----- ···· · -- ---- ---- - - - ---·-- - - --- - ----

---------------- - ------- - --- - - ---------- ------
------ ·--- --

------·- ---

----- -_ (_ ___ -~L-=----- ------. ___ -_---~--- . __) 
; 
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TABL E 1.1 -VI .- MISS ION SHADOW TIMELIN E - Concluded 

Cc) LM rendez vous 

Ll&HTING CONDITION FOR YEH Z 

COAST TO RENDEZVOUS RADAR TRACKINI PRIOR TO tPI 

YEH IN PENUMBRA QQQQQR AT PHASE INITIATION 

DAYS HRS MINS 5[CS 

VIH !NTERJNG LUNAR UMIRA 5 22 110 '·' 

COAST TO !ST IRAKIN' 'ATE 

YEH JN PENUMBRA QQQQQR AT PHASE INITIATION 

DAYS HRS MINS SECS 

YEH ENTERIN' SUNLl,HT 5 23 21 21.l 

TIME SPENT IN REGION 
DAYS HRS MINS S!CS 

TIME SPENT IN REGION 
DAYS HRS MINS SECS 

__./ 

I-' 
I ,_.. 

f-..; 
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) 

AGS 

AOS 

APS 

c 

CDH 

CDR 

CM 

CMC 

CMP 

CSI 

CSM 

e.g. 

DOI 

DPS 

DSKY 

ECI 

EI 

EMS 

EPO 

FTP 

g.e.t. 

h 
a 

h 
p 
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2.0 SYMBOLS AND NOMENCLATURE 

abort guidance system 

acquisition of signal 

ascent propulsion system 

cross- product steering g~in constant 

constant delta height 

commander 

command module 

command module computer 

command module pilot 

coelliptic sequence initiation 

command and service modules 

center of gravity 

descent orbit insertion 

descent propulsion system 

display keyboard 

earth centered inertial 

entry interface 

entry monitor system 

earth parking orbit 

fixed throttle point 

ground elapsed time 

apogee altitude 

perigee altitude 



IGA 

IMU 

IVT 

Jerk 

L/D 

LGC 

LLM 

LLS 

LM 

LMP 

LOI 

LOS 

LPO 

LOX 

LV 

MC 

MCC 

MCI 

MGA 

MNBY 

MSFC 

MSFN 

OGA 

OPS 

PC 

inner gimbal angle 

inertial measurement unit 

intravehicu1ar transfer 

2-4 

time derivative of acceleration 

lift- to-drag ratio 

LM guidance computer 

lunar landing mission 

lunar landing site 

lunar module 

lunar module pilot 

lunar orbit insertion 

loss of signal 

lunar parking orbit 

liquid oxygen 

launch vehicle 

LM midcourse correction 

midcourse correction 

moon centered inertial 

middle gimbal angle 

mean nearest Besselian year 

Marshall Space Flight Center 

Manned Space Flight Network 

outer gimbal angle 

oxygen purge system 

plane change 

) 



PDI 

PGNCS 

PTC 

RDG 

RCS 

REFSMMAT 

RR 

RT 

SC 

SPS 

TB7 

) T&D 

TD&E 

TEI 

tIG 

TLI 

Tf 

TPF 

TPI 

VHF 

/W 

lit 

2-5 

powered descent initiation 

primary guidance and navigation control subsystem 

passive thermal control 

position target for LM powered descent 

reaction control system 

transformation matrix from the basic reference coordinate 
system to the stable member (IMU) coordinate system 

rendezvous radar 

target vector for Lambert guidance scheme 

spacecraft 

service propulsion system 

time elapsed since TLI engine cutoff 

transposition and docking 

transposition and docking and extraction 

transearth injection 

time at ignition 

translunar injection 

lit from ignition time (t
1

G) to Lambert target vector (RT) 

terminal phase finalization 

terminal phase initiation 

very high frequency 

change in velocity caused by thrusting 

change in time 
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components of velocity to be gained in the local vertical 
coordinate system 

components of unit vector in inertial coordinate 
system 

components of unit vector in vehicle stable member system 
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3.0 PRIMARY GUIDELINES AND CONSTRAINTS 

The design of the mission and the monthly and daily launch windows 
were based on the guidelines and constraints listed below. 

a. The primary lunar landing site is Fra Mauro. There is no backup 
site. 

b. Daylight launch is highly desirable. 

c. The launch windows and profiles will be designed to achieve 
favorable lunar lighting at the lunar landing sites. The sun elevation 
range of 7° to 14° is highly desirable; a range of 18° to 20° is accept
able with proper landing site approach azimuths. 

d. The flight azimuth range following launch is limited to 72° to 

e. The mission will be designed for a translunar injection over the 
Pacific Ocean. 

f. Two TLI opportunities will be targeted: the first on the second 
revolution and the second on the third revolution. 

g. TLI will be targeted to provide a free- return circumlunar tra
jectory. 

h. The S-IVB will perform an evasive maneuver prior to the blow
down. The blowdown will be targeted to achieve an S- IVB lunar impact. 

i. A hybrid profile will be used where necessary to provide a 
Pacific injection, optimum lunar lighting, 210-foot dish coverage of 
lunar landing, or a preferred lunar groundtrack. 

j. The hybrid transfer maneuver will be planned for TLI plus 
28 hours. After the maneuver, the SC will be on a relaxed-free-return 
trajectory which will be restricted such that, in the case of an SPS 
failure at LOI ignition, an earth return is within the DPS docked ~V 
capability. 

k. An even integer number of days of flight time to the moon is 
highly desirable because of the crew work/rest cycle. 

1. The LOI maneuver will result in a 57- by 170-n. mi. elliptical 
orbit. DOI will be performed with the SPS after two revs in the 57- by 
170-n. mi. orbit established by LOI. The targeting will be biased to 
place the spacecraft in a 50 000-foot by 60-n. mi. orbit at the time of 
PDI on rev 14. 
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m. The lunar surface stay time will be approximat ely 34 hours. The 
CSM luna r orbit orientation will be r estricted to permit a n a ny-orbit LM 
lift-off. 

n . A CSM plane change will be made approximately 4.75 revolutions 
after LM landing to place the landing site in the orbital plane at the 
pl anned time of lift-off and to allow photography of Descartes on revo
lution 27 . 

o. The LM ascent stage will be deorbited for lunar impact . 

p. The lunar orbit will be designed within the SPS capabil ity to 
return to earth from any orbit including the cryogenic tank failure 
situation. 

q. The TEI m~neuver will be target ed to return as soon as possible 
to the prime recovery area within the available 6V capability and without 
exceeding a r eturn inclination of 40°. 

r. The earth relative entry range will be 1250 n. mi. 

) 
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4.o MISSION SUMMARY 

In this section, a mis s ion profile is summarized for a mission 
launched January 31, 1971. Major events, spacecraft performance charac 
teristics, and sigr,i ficant trajectory para.meters are described in detail 
for each phase. 

In the design of the spacecraft operational mission, the LV mission 
phases were siruu _de f:ci independently of the exact LV operational trajectory 
(ref. 2). The traj e ~t.ory data presented here for the LV mission phases 
were simulated with data received from the MSFC for the Apollo 14 mission. 
No attempt was made to duplicate exactly the LV operational mission, and 
the information for the LV phases will differ from information that will 
be presented in the official MSFC trajectory document. 
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a Earth Launch 

The launch time for this mission was determined to provide an opti
mized injected payload to support two injection opportunities. The 
launch is summarized as follows. 

Date, month, day, year January 31, 1971 

Time, hr:min, c.s.t. 14:20 

Azimuth, deg . . . . . . . . 

Location (Cape Kennedy, complex 39A ) 

Geodetic latitude, deg:min:sec .. 28°36 1 30.32" 

Longitude, deg:min:sec .•... 279°23 145.12" 

The CSM launch pad REFSMMAT is presented in table 5-I. 

8The parameters for this phase are approximate and are presented 
for information only. The official source for this phase is the MSFC 
LV operationai trajectory (ref. 2 ) . 
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4.2 Earth Parking Orbita (EPO) 

The EPO insertion conditions are as follows. 

Time, hr:min:sec, g.e.t. 00:11:39.6 

Geodetic latitude, deg 

Longitude, deg -53.3 

Altitude, n. mi. 103.3 

Inclination, deg 32.5 

The insertion ship positioned at 28°N latitude and 49°w longitude 
tracks the vehicle for approximately 3 minutes after insertion for a 
minimum elevation angle of 5°. 

The LV maintains local horizontal attitude throughout the EPO phas e 
except for an inertial hold of approximately 10 seconds immediately after 

EPO insertion. The total time spent in EPO is 2h29m2.8s. The EPO ground
track from insertion through translunar injection is shown in figure 4.2-1 . 

aThe parameters for this phase are approximate and are presented for 
information only. The official source for this phase is the MSFC LV 
operational trajectory (ref. 2). 
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4.3 Translunar Injectiona (TLI) 

The TLI burn is initiated over Australia on the second revolution 
in earth orbit, and the burn is totally in sunlight. Four ARIA support 
the burn. The TLI ships are not used for this mission. The TLI burn 
geometry is shown in fi gure 4.3-1. 

The TLI burn places the spacecraft on a free- return trajectory with 
a high perilune altitude (2030 n. mi.). The evasive maneuver a~er 
CSM/LM ejection is made with the S- IVB APS rather than with the SM SPS. 
The characteristics of the TLI burn are as follows . 

Burn initiation 

Time, hr:min:sec, g . e .t. 
Geodetic latitude, deg 
Longitude, deg 
Velocity, fps . 
Apogee altitude above mean radius, 

n. mi. 

Burn cutoff 

Time, hr:min:sec, g.e.t . . .. . . 
Geodetic latitude, deg 
Longitude, deg 
Velocity, fps . . . . . . . 
Burn duration, sec 
S- IVB propellant used, lb 
Plane change, deg .... 
Inclination to earth- moon plane, deg 
Apogee altitude above mean radius, 

n . mi. 

02:30:42 .4 
- 29.0 
124.4 

25 593.6 

104.7 

02:36:06.8 
-19 .1 
149.9 

35 598.6 
324 .4 

157 289 
0.3 

28.1 

250 173 

aThe parameters for this phase are approximate and are presented 
for information only. The official source for this phase is the MSFC 
LV operational trajectory (ref . 2 ) . 
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Position of moon at 
lunar orbit insertion 

Posit ion of moon 
at T LI cutoff 

Figure 4.3-1.- TLI geometry. 

____. 

Position of sun at 
T LI cutoff 

TLI burnout 
Altitude = 162.3 n. mi. 
Velocity = 35 598.6 fps 
Longitude = 149. 9° 
Latitude = -19 .1 ° 

TLI burn initiation 
Altitude = 99.4 n. mi. 
Velocity = 25 593 fps 
Longitude = 124.4° 
Latitude = -29. 0° 

__./ __. 

.i::--
1 
I-' 
O'·. 
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4.4 Free-Return Circumlunar Trajectory 

The free-return trajectory of the hybrid profile, shown in figure 1.1-1, 
is plotted in an inertial reference frame anchored at the time of perilune. 
The characteristics of the trajectory are the following. 

Perilune 

Time, hr :min:sec, g.e.t. . .... 
Altitude above LLS, n. mi. 
Selenographic latitude, deg . 
Selenographic longitude, deg .•.. 

Return vacuum perigee altitude, n. mi. 

Transit time from TLI 

Burnout to entry interface, hr:min:sec 

Earth entry interface 

Time, hr:min:sec, g.e.t. 
Altitude, n. mi. 
Geodetic latitude, deg 
Longitude, deg .•.•.•.• 
Inclination, deg 

Landing 

Time, hr:min:sec, g.e.t. 
Geodetic latitude, deg 
Longitude, deg 
Time prior to sunset, hr:min 

82:39:52 .2 
2030.9 

6.6 
-172.7 

20.6 

166:51:14 

169: 27 :21 
65.8 

-30.0 
117.5 

31.0 

169:41:21 
-24 .6 
140.2 
11:30 
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4. 5 PQ$t.tra:nslunar . Inj ~ct ion Events 

The summary of the major events from TLI cutoff . through S-IVB LOX 
blowdown is given in table 4. 5- I. To ·determine the separation attitude 
maneuver (TB7 plus 900 sec ) , the sun was constrained to between 32° and 
90° of the LV +X- axis. This constraint provides over-the-shoulder lighting 
and avoids any CSM shadow .on the S-IVB for the docking phase. 

Upon ground command, the S-IVB performs an .APS evasive maneuver ap
proximately 23 minutes after CSM/ LM separation. The S-IVB attitude for 
this maneuver will be the same as the · separation attitude except that 
the sign of the middle gimbal angle (yaw gimbal ) will be reversed. The 
APS burn will be 10.0 fps. 

The S-IVB per.forms a LOX dump 21 miriut·es 20 seconds after the APS 
evasive maneuv·er ~ The preliminary local horizontal attitude for this dump 
is pitch 183°, · yaw .:.5°, roll 180°. 

The LOX dump 'maneuver is designed to reduce the probability of SC re
contact with the S-IVB and also th achieve an S-IVB impact with the moon. 
Nominally, . an S•IvB APS lunar impact burn ·will be 'executed after the APS 
evasive and LOX dump maneuvers (g.e.t. of approximately 6 hours) to target 
the S-IVB for a , lunar impact at 33°W and 20°S which is near the Apollo 12 
landing site. 

The relative motion between the S-IVB and SC .for this post-T, D, and 
E phase is shown in figure 4. 5- 1. 

" 

i ~ I 



Time from TB7, 
hr :min: sec 

00:00:00 

00:00:20 

00:15:00 

00:20:00 

00:25:00 

00: 25:15 

00:35:00 

01:20:00 

01:43:00 

02:04:20 
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TABLE 4. 5-I.- SUMMARY OF EVENTS FROM TLI 

CUTOFF THROUGH LOX DUMP 

Event 

Hold cutoff attitude 

Command and hold local 
horizontal 

Initiate maneuver to 
separation attitude 

Freeze separation attitude 
inertially 

Begin SC separation/SLA 
jettison 

AUTO maneuver to docking 
attitude 

Null rates and translation 

Initiate 0.7-fps closing 
rate 

Null 0.7-fps closing rate 

Begin dock 

LM/CSM undock from S-IVB 

S-IVB A,PS 

S-IVB LOX 

f':N, 
fps 

0.1 

1.1 

9.4 

Comments 

Local horizontal 
attitude 
Pitch = 120° 
Yaw = - 40° 
Roll = 180° 
o.8 deg/sec 

Latest time for 
maneuver to be 
completed 

2. 0 deg/sec 

4-sec RCS +X 

-X RCS 

Spring ejection and 
3-sec -X RCS 

Start TB8 

Local horizontal 
attitude 
Pitch = 183° 
Yaw = -5° 
Roll = 180° 

) 



(_ 

~ 
~ 

Q; 

°' t:: 

"' 0:: 

(_ ..__, 

3 
360Xl0 ~ •. -:. ,~,-:..,,~ ..• : --..... .. '"'~" • .::~=~--- ~,~-:=?,.,h .... _..... __ ,,_._ ,~:::~~-!:""'"~~ 

~-~ .::::.:-=- _ ......... ' :-:-~ ~ -;:::~ c:.: $ "-:: ::, 

320 

280 

240 

200 

160 

120 

80 

0 

• 3 x 103 

t::T:. 
r:T 
c::i..: : 
LJ;; 

2 ~tr 
-::O.E ·---~-.::::-:---

ti Q; ::£:::0§ :::!:-:-..:t=.::::r:::-....:- ~-

. . 

FF 
~ 
l .. t 

. 

°' t:: 

"' 0:: 
1 

0 

-~i~· 

10 20 30 40 ~'•"'-'·'· 
~~.~ 

E:. 

---·==--· 
Time from C5M/LM ejection, min ff=i='f.:§~-EJ='" 

~~·r-E 
.r: ... ·" ' . ..... ·_ :, __ . ,_·wmw.::·~ 'St±."l'~~'l'*- ~····1"·u·j'm··11¥.:1i:!~~::"~:=~ ~ -::.£: ~.-.... .. . . . . .. ... . · ~ ~: :=J:;.;: :..:: , .... '~' ==' :·- -·· ·:...: ·"· ': .: - c .. " ··- " . • c · · · · ·-

t:-;::[]::o§: ·· ··•· ····- +-~-9~~ 

. , , •1 ::..-.r~~' ''=-t=~.::. · · -···-:.i:::::r-.:: 

• ':c• 1• ;:-J:o:.:::g::r·· ........ _, __ _ 

10 20 30 40 50 60 70 80 

Time from C5M/LM ejection, min 

(a) Range versus time. 

_./ 

·:£.°"'' 

!!!fl 

=t,."* 

AP5 burn on 

90 100 110 120 130 

Figure 4. 5-1. - Motion of the 5-IVB relative to the spacec raft for the 5-IVB evasive maneuver on Apo llo 14. 

...__..,., 

+ 
I 
[\) 
\Jl 



~ 
~ 

oJ 
en 
s::: 
~ 
Vl 
Vl 
0 

u 

~ 4 ~~0~~~~~lf:~' ~r..~--' 

-""=~''"' 

: , ~;~~;~Jf ;~E·~z.:~!2~~ , I -<=; 

~ 
~ 

~ 

1 x103 • 
~ 
~ = 
~ 

20 --~,-.~~+-t-L : I I. - ·· ···• : i:: ~±;:-r ~~J~~.s~ f~~j1-~ ~~~c:::'.i:~·-"= :~~s1HY~I~~~~~ii~~~~ 
., :-J+ 

24 q=q:=f=H=PH=++t$=mamemum~•••~•••1 C---l+·:J J .... ·~ , ,, i- .f '" : ' 

28 

' .. 
3 2 LJ~-""--"'-'J.;.;...,:--'-""'--

20 Ahead O Beh ind 20 40 60 80 100 120 140 

Horizontal displacement, ft 

Cb) Cross range versus horizontal displacement. 

Figure 4.5-1.- Continued. 

__, 

160 180 200 220 240 x 103 

___, 

~ 
I 
I\) 

CJ'\ 



...., .... 

...., 
s::: 
Q) 

1il 
0 
~ 
a. 

"' -0 

~ 
0 ...., ,_ 
Q) 

> 

20 Xl l0
3 

. 

. 

':i::: ... 

"""' 
10 . · S-IllB APS burn offt; 
Q) . ~ • . sM/Ui.feTectio-11 > ............. + . ~ . 

_g ·~ ,LOX dump on <t ~ .. .. ...... . 
LOX dump off 

0 
s: 
~ 

~ 

Q) 

co 

10 ,~~:. :•: ~r~1;~1It•~;J1111• 
·1 ·::. r: §of~.§flffi*:f-$.~p_jp_ij:._~'i:t:lr..::rl; 

20 
i.:,...:.:...:J,.:...;. 

= 
= 

30 = 
= 
l:~ :i:: : 
1: ::!:-'-: 

40 ~ 

:~~f~rrt!RJ--: ::.n-: = :: :~:'.r:r. : ::::·r ~; :::-~ ~~~ :i:~ ~·~ ~ -: · 

~ 400 -
~ . . . . ...., -
~ ~ 
ai _g 

~ <t ~~~~~~~~~~~~~~ ~ 0 

'---" 

It rr 

-0 ~ 
Iii a; 
0 

co ~Iii~Eiillll~ti.lil!l!ll~~~mi ~ 400 u: 
I+~ 

~ 

50 LT 

> 1600 1200 800 4oo Ahead 0Behind 400 

L:T.:. Horizontal disp lacement , ft 
.: ;:;=.~ 

[4;~1"m~4~-¥:~1 ~:tt.J-~,f~~,~o-1 :~!tfmtm11E~ 
60 

~-=IT-~ilio--

· •+;t 

20 Ahead O Behind 20 40 60 80 100 120 

Hori zonta l displacement, ft 

~ .:....r 

..._/ 

'-Tf 

l 'f'time ticks every 20 min~ 
. from CSM/LM ejection ~ 

t'.AP"S burn on 
faAPS b~~f 

~i:;.,-, 

·:.:;:_g 

.::::'# 

140 160 180 200 x 103 

Cc) Vertica l displacement versus horizontal displacement. 

Figure 4.5-1.- Conc luded. 

~ 
I 
I\). 

~ 



4 . 6 TRANSLUNAR COAST 



) 

) 

4-31 

4.6 Translunar Coast 

A groundtrack of the translunar coast phase is shown in figure 4 .6-1. 
Time histories of altitude and true anomaly for the first 10 hours of 
translunar coast are provided in figures 4.6-2 and 4.6-3 . 

After TLI, the spacecraft is on a free-return circumlunar trajectory 
with a perilune altitude of 2030 n. mi. At TLI plus 28 hours, a transfer 
maneuver is performed which results in a relaxed-free-return translunar tra
j ectory with a 57.1-n. mi. perilune altitude. The transfer trajectory is 
restricted such that, in the event an SPS maneuver could not be made, an 
earth return would be possible within the DPS docked ~V capability. It 
is assumed that the LM maneuver could be made at a minimum of 2 hours 
after perilune. The target load for this maneuver is presented in 
table 4. 6-I. 

The transfer maneuver is GNCS controlled, and external ~V guidance 
and the FTC REFSMMAT are used. The characteristics of the burn are the 
following. 

Time, hr:min:sec, g.e.t. 

Geodetic altitude, n. mi. 

~v, fps .... 

Burn time, sec · , 

SPS propellant used, lb 

Plane change, deg .... 

30:36:07 

118 345 

73 . 4 

11.1 

705. 7 

0.2 

Passive thermal control attitude will be maintained during most of 
the translunar coast phase. The FTC REFSMMAT is given in table 5-II, 

Four midcourse correction maneuver points have been defined at the 
following times. 

a. TLI plus 9 hours (MCC-1 ) 

b. TLI plus 28 hours (MCC-2 ) (the transfer maneuver) 

c. LOI minus 22 hours (MCC-3 ) 

d. LOI minus 5 hours (MCC-4 ) 
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The midcourse correction s trategy has been defined and documented 
through the Apollo Data Priority Coordinat ion Off i ce . The maneuvers ar e 
GNCS controlled, and external ~V guidance i s used . The PTC REFSMMAT 
(table 5- II ) will be used for MCC- 1 , MCC- 2 , MCC- 3 , and MCC- 4. The aline
ment criteria are presented in section 5.0 . 

The SC enters the lunar umbra approximately 53 minutes prior to· LOI 
ignition but is back in sunlight 2 minutes befor e the time of ignition. 
Hawaii acquires approximat ely 6 minutes after TLI cutoff, and there is 
continual MSFN coverage until luna r occultat ion . 

The duration of the translunar coast pha se is 80 hours 2 minutes. 
Note that this duration violates the highly desirable ground rule of an 
even integer number of days for translunar flight to provide a more fav
orable crew work/rest cycle. However, a tho r ough review of mission design 
scans indicated that no ev.en- integer day was possible without violation 
of other mandatory ground rules. 

Geodetic altitude from translunar injection to LOI is shown in 
figure 4.6-4. Altitude above the lunar surface during the last 10 hours 
of translunar coast is shown in figure 4 . 6- 5 . 

\ 
I 
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TABLE 4 .6-I.- TARGE'r LOAD FOR RELAXED-FREE-RETURN MANEUVER 

[Propulsion system: SPS; guidance: external /:, V ] 

(a) Target 

tIG' hr :min: sec, g.e.t. 30:36:07 

6VX, fps -5.3 

6Vy, fps 4 . o 

6VZ, fps 73.1 

Mas s , lb 97 228.8 

(b ) REFSMMAT 

Ref er to table 5-II 

( c) Gimbal angles at tIG 

) 
IGA, deg -12.8 

MGA, deg -43.8 

OGA, deg 73.0 
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4.7 Lunar Orbit Insertion (LOI) 

The LOI maneuver is designed to insert the CSM into approximately 
a 57- by 170-n. mi. lunar parking orbit (LPO). The lunar orbit insertion 
geometry is shown in figure 4.7-1, and the lunar orbit groundtrack from 
LOI to LM landing is shown in figure lf.7-2. A time history of trajectory 
parameters during the burn is presented in figure 4.7-3. The burn was 
simulated with external 6V guidance. A description of the burn is as 
follows. 

LOI burn initiation 

Time, hr:min:sec, g.e.t. 
Mass, lb ....... . 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps .... 
Perilune altitude above LLS, n. mi. 
Selenographic inclination, deg 

LOI burnout - start LPO 

Time, hr:min:sec, g.e.t. 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg ... . 
6V, fps ....... . 
SPS propellant used, lb 
Orbit period, hr:min:sec 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

82:38:13.6 
96 377.7 

76.4 
2.2 

-178.2 
8094.4 

57.1 
3.2 

82:44:20.2 
57.7 
-0.7 

158.2 
5490.6 

14.1 
366.6 

23.7 
-11.2 

2986.0 
24 695 

02:08:27.4 
57.1 

170.0 

The LOI burn parameters were computed without simulation of the SPS 
thrust buildup and tailoff. However, the effect of these is reflected in 
the burn parameters presented in the simulation data package (ref . 3). 

The REFSMMAT used for the LOI burn as well as for the DOI burn is 
the lunar landing site alinement at the nominal lunar landing time. 

The target load for the LOI burn is given in table 4 . 7-I. More de
tailed information about the burn, including reset points, navigation 
updates, and ignition <~imbal angles, is given in reference 3. 
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TABLE 4.7-I. - TARGET LOAD FOR LOI MANEUVER 

[Propulsion system: SPS; guidance: external 6V] 

(a) Target 

tIG' hr :min: sec, g.e.t. 

6VX, fps 

6Vy, fps 

6VZ, fps 

Mass, lb 

IGA, deg 

MGA, deg 

OGA, deg 

(b) REFSMMAT 

Refer to table 5-III 

(c) Gimbal angles at t
1
G 

·. 

82:38:13.6 

-2784.7 

-1075.9 

66.o 

96 377,7 

- 99.2 

-33.2 

-5. 1 

) 
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4.8 Descent Orbit Insertion (DOI) 

The DOI maneuver occurs after two revolutions in the 57- by 170-n. mi. 
orbit. The targeting is biased to place the spacecraft in an initial 
9.8- by 58.4-n. mi. lunar orbit so that the predicted lunar potential per
turbation will place the spacecraft in a 50 000-foot by 60-n. mi. orbit 
at PDI on rev 14. The orbit is designed so that the perilune is at 2. 5°W 
selenographic longitude at PDI . The altitudes are relative to the landing 
site radius. 

For the DOI burn, the landing REFSMMAT (table 5-III) is used, and the 
CSM is oriented heads down. The burn is initiated near perilune of the 
second revolution in the 59- by 170- n. mi . orbit. The target load for 
the DOI maneuver is presented in table 4. 8-I . The characteristics of the 
burn are the following. 

DOI burn initiation 

Time, hr:min:sec, g.e.t. 
Mass, lb ....... . 
Altitude above 118, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps 
Perilune altitude above 118, n . mi. 
Apolune altitude above 118, n. mi. 

DOI burnout 

Time, hr:min:sec, g.e.t. 
Altitude above 118, n. mi. . . . . 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps . • .• 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Plane change, deg .. . 
b.V, fps ....... . 
SPS propellant used, lb 
Orbit period, hr:min:sec 
Perilune altitude above 118, n. mi. 
Apolune altitude above 118, n. mi. 

86:56:57.6 
71 642.6 

57 ,3 
2.4 

168.6 
5492. 7 

57.1 
170.0 

86:57:18.9 
57 .2 
2.2 

167.5 
5287.7 

14.2 
21.4 
1.1 
o.o 

206.6 
1452.2 

01: 54: 00 
9.8 

58 . 4 
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TABLE 4.8- I .- TARGET LOAD FOR DOI MANEUVER 

[Propulsion system: SPS; guidanc e : external LW] 

(a) Target 
) 

tIG' hr :min: sec, g.e .t . 86:56:57.6 

!::.VX, fps -205.7 

!::.Vy, fps o.o 

t::.V z' fps 19.3 

Mass, lb 71 642.6 

(b) REFSMMAT 

Refer to table 5- III 

) 
( c) Gimbal angles at tIG 

IGA, deg -90.7 

MGA, deg -.4 

OGA, deg -.2 
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4.9 CSM/LM Coast from LOI to Undock 

The main activities in lunar orbit prior to undock include the 
CSM DOI maneuver at the beginning of the third revolution, photography 
of Descartes, and a rest period. The following is a summary of major 
activities. 

Activity Revolution Time, 
number hr : min, g • e • t • 

LOI Beginning of 1 82:38 

Landmark tracking 2 85:50 

DOI Beginning of 3 86:57 

Descartes 4 89:35 
photography 

Begin rest period 5 91:00 

End rest period 9 99:30 

Begin IVT to LM 10 101:50 

Undo ck 12 104: 28 
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4.10 CSM/LM Undock to Landing 

The interval of the mission from CSM/LM undocking to the LM landing 
on the lunar surface is described in this section. The maneuvers in
cluded are CSM/LM undock and separation, in preparation for the LM 
descent; . CSM circularization, to place the CSM in a near circular orbit; 
and the LM powered descent to the landing site at Fra Mauro. In · 
figure 4 .10-1, the location of these maneuvers in lunar orbit is shown 
with respect to the landing site, MSFN tracking, and sunlight or darkness. 
Also indicated are the CSM and LM positions at each maneuver. 

The LM MSFN tracking summary and LM shadow data from undocking to 
landing are presented in tables 1.1-V and 1.1-VI, respectively. 

Time histories of the LM velocity, altitude above the landing site, 
and flight-path angle for the time period from undocking to landing are 
shown in figure 4.10-2 (a); major events also are indicated. Time his
tories of the CSM/LM range, range rate, and phase angle are shown in 
figure 4.10-2(b). The CSM/LM relative motion (in curvilinear coordinates ) 
is shown in figure 4.10-3 . 

More details of each maneuver in the time period from undocking to 
·landing are given in the following subsections. 

4.10.1 CSM/LM undock and separation.- The undocking and separation 
maneuver is performed as a single maneuver to separate the LM and CSM in 
preparation for- the LM descent. The maneuver occurs at 12.5°8 and 88.0°E 
during the twelfth orbit 4.2 hours before landing. The required data for 
this maneuver is given in table 4 .10-I. 

Undocking is accomplished by simultaneously releasing a set of 
clamps that .allows springs to push the two spacecraft apart. Immediately 
after undocking, the CSM performs a manual maneuver directed radially 
downward toward the center of the moon to achieve a total ~V of 1.0 fps. 
This maneuver provides an increase in LM-CSM separation distance. 

4.10.2 CSM circularization.- This maneuver, which occurs at 9.7°N 
and 168.2°W and 79 minutes after undocking, transfers the CSM from the 
initial elliptical orbit to a near circular parking orbit which is neces
sary for two reasons: (1) landmark tracking is less difficult at higher 
altitudes and ( 2) after the powered ascent (or a descent abort), the 
rendezvous phasing is improved. 

The maneuver is a 3.8-second external ~V burn performed by the SPS. 
The target load for the maneuver is shown in table 4 .10-II. 
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4 .10 .3 Powered descent.- The powered descent maneuver (PDI ) which 
consists of an ullage phase, trim phase, braking phase, approach phase, 
and the landing phase i s initiated at a central angle of 14.6° from the 
landing site at Fra Mauro (3 . 67°S, 17.46°W ) and 50 000 feet above the 
landing site. The powered descent profile is shown in figure 4.10- 4 . 

4 .10 . 4 Ullage and trim phases. - A 7.5-second ullage maneuver ·is 
performed with the LM RC S to settle the DPS propellants. The DPS is 
then ignited and burned at the minimum throttle setting (approximately 
10 percent) for 26 seconds to allow time for the DPS engine gimbal to 
trim through the cg. The ullage and trim are performed at t he constant 
inertial attitude requir ed by PGNC S guidance at DPS ignition. 

4 . 10 . 5 Braking phase.- The braking phase is designed for efficient 
reduction of orbital velocity and, therefore, uses maximum thrust from 
the DPS for most of the phase; however, the DPS is throttled during the 
final 2 minutes of this phase f or guidance control. The spacecraft is 
in a windows- up attitude so that the landing radar can be used; however , 
the crew has the option to be windows down for a maximum of 4.5 minutes 
after DPS ignition if they prefer to view the lunar surface. The targets 
for the . braking phase are listed in table 4.10- III. However, these tar
gets are not actually achieved because of increased guidance sensitivity 

. as time to go (to achieve targets ) becomes small. The guidance automat
ically switches from the braking phase targets to the approach phase 
targets when time to go becomes l ess than 62 seconds. 

4 .10.6 Approach phase.- The approach phase, which begins at an 
altitude of approximately 7500 feet (high gate), provides for pilot vis
ual monitoring of the approac h to the lunar surface . That is, the 
guidance is targeted to provide a 30° pitch transient at high gate to 
immediately bring the landing area into view in t he forward window. Then 
the guidance provides an attitude which will maintain the landing area 
in the pilot's window until l ate in the approach phase. The quadratic 
acceleration guidance l aw is used in the approach phase as well as the 
braking phase . The t ar gets for the approach phase are listed in 
table 4 .10- III. Note that the altitude target is approximately 95 feet . 
However, the approach phase i s operat i onally considered to be terminated 
at a time to landing of 80 seconds (low gate, altitude :::::::650 ft) where 
the landing phase is initiated. 

4.10 . 7 Landing phase.- The landing phase is designed to provide con
tinued visual assessment of the landing site and to provide compatibility 
for pilot takeover from the automatic control. There is no change in 
the guidance law or targets at this point because the approach phase 
targets have been selected to satisfy these additional constraints. Under 
automatic guidance, a vertical descent is initiated when time-to- go be
comes l ess than 12 seconds. The vertical descent portion of the landing 
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phase starts at an altitude of 100 feet and terminates at landing. The 
vertical descent guidance is a velocity nulling routine which nulls 
horizontal velocity while accepting the commanded vertical rate from the 
rate-of-descent (ROD) switch . Normally, a 3- fps rate of descent is used 
throughout the vertical descent . 

4.10.8 Graphical description of the powered descent . - Shown i_n 
figure 4 .10-5 is the LM lunar groundtrack from PDI to landing . Events 
indicated are PDI, high gate , and landing. 

The time histories of the LM and LM- CSM trajectory parameters from 
PDI to landing are shown in figure 4 .10- 6 . Major events indicated are 
DPS throttle recovery, high gate , low gate , and landing. In 
figure 4 .10-6 ( a) ~ time histories of the LM velocity, altitude above the 
landing site , and flight- path angle are shown . The time histories of 
.the LM-CSM range, range rate, and phase angle are shown in 
figure 4 .10- 6 (b ) . Time histories of the LM thrust angle and FDAI pitch 
angle are shown in figure 4 .10- 6 (c ) . The thrust angle is the angle 
between the thrust vector and the local vertical, and the FDAI pitch 
angle is the angle between the X~body axis and the X- platform axis . The 
time histories of the commanded and. actual thrust profiles are sh0wn in 
figure 4 .10- 6 (d) . The two profiles are different because the DPS cannot 
be throttled above 63- percent thrust (100 percent is 10 500 lb of thrust ) . 

·Therefore, the throttle is set at the maximum level (approximately 
93 percent thrust ) until the commanded value is below 57- percent thrust, 
then the DPS is throttled to the commanded values for the remainder of 
the descent. The 57- percent level allows margin for throttle operation 
without requiring a pulse back to FTP . 

In figure 4 .10- 7, the LM altitude/ altitude rate profile from PDI to 
landing is shown. Events indicated are PDI, DPS throttle recovery, high 
gate, low gate, and landing. 

Shown in figure 4.10- 8 is the S-band gimbal profile indicating the 
position in which the S- band antenna must be to maintain S- band communi
cation. Also shown is the vehicle blockage pattern . Any antenna posi
tions inside this pattern will result in loss of communication because 
parts of the LM hardware will reflect the signal. Events indicated are 
PDI, DPS throttle recovery, high gate, low gate, and landing . 

To decrease the effects of the local terrain on the descent trajec
tory, a simple terrain model (called an a priori model ) has been intro
duced into the guidance system. This model allows the guidance to 
compensate in advance for general terrain variations thus providing a 
smoother trajectory. Figure 4 .10-9 shows the terrain for a - 76° approach 
azimuth into the landing site at Fra Mauro. The a priori model (a series 
of slopes ) has been superimposed over the actual terrain . An enlargement 
of the terrain from high gate to landing has been included for better 
illustration. 
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An approach phase summary (from high gate to low gate) is presented 
in figure 4 ,10- 10, The LM landing point designator (LPD), LM altitude 
above the landing site, and the lunar terrain altitude above the landing 
site as functions of surface range to the landing site are presented as 
figures. A table presents the LM altitude rate, thrust angle, and hori
zontal velocity as functions of time from high gate. 

A map showing the topography around the landing site at Fra Mauro 
is presented in figure 4,10-11. The LM approach path is shown from a 
surface range of approximately 6000 feet to the landing site. Several 
prominent topographical features are also indicated. 

A landing phase summary (from low gate to landing) is presented in 
figure 4 .10-12. The LM LPD, LM altitude, and terrain altitude as func
tions of surface range are presented in figures. The altitude versus 
·altitude rate profile along with the APS abort boundary are also presented 
in a figure. A table presents the LM thrust angle and horizontal velocity 
as functions of time from low gate. 

) 
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TABLE 4.10-I.- DATA FOR MANUAL CSM SEPARATION MANElNER 

[Propulsion system: SM RCS] 

(a) Desired ~V's 

tIG' hr:min:sec, g.e.t. • ••.••••.••••.• 

/1V , fps . . . . . . . . . . . . . . . . . . . . . . . 
x 

'1V , _fps • • . • • • • . . . . • . • • • • • . . • • . 
y 

~v , fps • 
z 

CSM weight, lb 

IGA, deg . . . 
MGA, deg . 
OGA, deg . 

. . . . . . . . . . . . . . . . . . . . 

(b) CSM REFSMMAT 

Refer to table 5-III 

(c) CSM gimbal angles at tIG 

. . . . . . . . . . . . 
. . . . . . . . . 

. . . . . . . . . . . . . . 

104:27:30.7 

o.o 

o.o 

1.0 

35 942 

101.7 

o.o 

o.o 
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TABLE 4 .10- II. - TARGET LOAD FOR CSM CIRCULARIZATION MANEUVER 

[Propulsion system: SM SPS ; guidanc e: external ~VJ 

(a) Target 

tIG ' hr:min:sec, g.e .t. 

~v , fps 
x 

~v , fps 
y 

~v , fps 
z 

CSM weight at tIG' lb 

IGA, deg 

MGA , deg 

OGA , deg 

(b )· REFSMMAT 

Refer to table 5- III 

(c) Gimbal angles at t 1G 

11.0999 

o.o 

13.9706 

35 937. 718 

109 .7 

- 1.3 

0 .1 

) 
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TABLE 4.10-III.- TARGET LOAD FOR LM POWERED DESCENT MANElNERa 

[Propulsion system: LM DPS; guidance programs: P63, P64, P66] 

(a) Ignition targets for PDI (P63) 

tIG' hr:min:sec, g.e.t. 

Ignition algorithm targets 

RIGXG, ft • 
RIGZG, ft • 
VIGG, fps • 

Ignition algorithm correction factors 

k x 

k ' ft- 1 
y 

k , ft/fps 
v 

Gimbal angles at tIG 

IGA, deg 
MGA, deg 
OGA, deg 

. . . . . 
a . 
For complete REFSMMAT, refer to table 5-III. 

108: 42: 01.1 

-138 421 ~37 
-1 458 219.8 

5 546.1835 

0.331 

5.8694- 7 

438 . o 

112.7 
o.o 
o.o 
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TABLE 4.10- III.- TARGET LOAD FOR LM POWERED 

DESCENT MANEUVER - Continued 

[Propulsion system: LM DPS; guidance programs: P63, P64, P66] 

(b) Braking phase targets (P63)a 

Position, ft 

R x 

R 
y 

R 
z 

Velocity, fps 

v 
x 

v 
y 

v 
z 

Acceleration , ft/sec2 

A 
x 

A 
y 

A 
z 

Jerk, ft/sec3 

J z 

aTENDBRAK = 62 sec (time- to-go at program switch) . 

- 1773. 725 

o . o 

- 14488.027 

- 168 .1064 

0 . 0 

- 77 . 61437 

- o.647236 

o . o 

- 8 .414 382 

) 
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TABLE 4 .10-III.- TARGET LOAD FOR LM POWERED 

DESCENT MANEUVER - Co ncluded 

[Propulsion system: LM DPS; guidance programs: P63, P64, P66] 

(c) Approach phase targets (P64) a 

Position, ft 

R 
x 

R • • • y 

R 
z 

Velocity, fps 

v 
x 

v 
y 

v 
z 

Acceleration, ft/sec 2 

A 
x 

A 
y 

A 
z 

Jerk, ft/sec3 

J 
z . . . . . . . . . . . . . . . . . . . . . . . 

aTENDAPP = 12 sec (time-to-go at program switch). 

(d) Vertical descent targets (P66) 

Velocity, fps . 

v • • • • x 

v . . • • • y . . . . . . . . . . . . . 
. . . . . . . . . . . . 

94 , 9191 

0 . 0 

- 15 . 7208 

2.08358 

o.o 

0 . 830318 

o.o 

- 0 .235423 

- 3.0 

o.o 

o.o 
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Figure 4.10-11.- Topography around the landing site at Fra Mauro. 
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4.11 CSM Lunar Orbit Plane Change 

Approximately 35 hours 20 minutes after LOI, the CSM performs a 
plane change to place the LM in the C$M orbital plane at the time of LM 
lift- off . The maneuver is performed approximately 5.0 revolutions a~er 
LM landing. The target load for the maneuver is presented in table 4.11- I. 

The burn characteristics are the following. 

Burn initiation 

Time, hr:min:sec, g.e.t. 
Mass, lb . ...... . 
Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic longitude, deg 
Inertial velocity, fps . . . . 

. . . . . ' 

Selenographic inclination, deg . . . • • • . 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, ·n. mi. 

Burn cutoff 

Time, hr :min:sec, g.e.t. 
Altitude above LLS, n. mi. 
Selenographic latitude, deg . 
Selenographic longitude, deg 
Inertial velocity, fps 
Selenographic inclination, deg 

. . . . •. . 

Burn duration, sec . . . . . . . 
Inertial burn arc, deg .... 
Plane change, deg . . . 
l:!.V, fps ....... . 
SPS propellant used, lb . . . • . 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

l18:09:40.2 
35 585.0 

60.9 
-10.9 
. 93,7 

5333,8 
14.2 
57.4 
61.7 

118:09:58.5 
60.9 

-11.0 
92.7 

5333.8 
12 .1 
18.4 

0.9 
3,9 

360.7 
1249.8 

57.4 
61.7 
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TABLE 4.11-I.- TARGET LOAD FOR LUNAR ORBIT PLANE CHANGE MANEUVER 

[Propulsion system: SPS; guidance: external ~VJ 

(a ) Target 

tIG' hr:min:sec, g.e.t. 118:09: 40.2 

~vx, fps . . -12.1 

~VY' fps 360.5 

~vz, fps o.o 

MassIG' lb 35 585.0 

IGA, deg 

MGA, deg 

OGA, deg 

(b ) REFSMMAT 

Ref er ·to table 5-IV 

(c ) Gimbal angles at t 1G 

.. o.o 
o.o 
o.o 
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4 .12 LM Ascent 

The LM powered ascent trajectory is an inplane launch into a 
9.14- n. mi. (55 512-ft) by 50.96-n. mi. orbit about the moon. The LM 
lift-off time which is determined primarily by the LM-CSM phasing require
ments for rendezvous occurs after approximately 33.5 hours of lunar stay 
time. A sketch of the powered ascent maneuver is shown in figure 4.12-1. 

The LM ascent consists of two operational phases, a vertical rise 
phase and an orbital insertion phase. The first phase is necessary to 
achieve the desired altitude for terrain clearance. A description of 
trajectory parameters, vehicle attitudes, and the transition to the orbi
tal insertion phase during · vertical rise is shown in figure 4 .12- 2.. For 
radial rates greater than 40 fps, the guidance switches to the orbital 
i .nsertion phase; but, because of DAP steering lags, the pitchover does 
not occur until a radial rate of approximately 50 fps is achieved . Thus, 
the vertical rise phase is actually terminated 10 seconds after LM lift
off. During the vertical rise phase, the LM Z-body axis is rotated to
ward the desired azimuth which is normally in the CSM orbital plane. 

The orbital insertion phase which is designed to insert the LM into 
the desired lunar orbit is described in figure 4 .12-3. Included in this 
figure are orbital insertion parameters, total ascent phase performance, 
and onboard displays at insertion. Yaw steering is used during the orbi
tal insertion phase if required to maneuver the LM into the CSM orbital 
plane or into a plane that is coplanar with the CSM orbit. Because the 
ascent is essentially inplane, no yaw steering is required. To avoid 
S-band communication blockage near the end of the orbit insertion phase, 
a 30° pilot yaw maneuver is initiated approximately 48 seconds into the 
ascent. Groundtrack information for the LM and CSM during powered ascent 
is shown in figure 4.12- 4 . The LM ascent radar coverage for a 0° minimum 
elevation is included. in the mission radar timeline, table 1.1-V (c) 
(ref. 1 ) . The radar coverage for a 3° minimum elevation is shown in 
volume II (ref. 1 ) , table 1.1-V (g ) . The LM ascent weight summary is 
shown in table 4.12-I. The target load for LM ascent is presented in 
table 4.12-II, and the propulsion performance summary for LM ascent is 
shown in table 4 .12-III. Because +X-axis RCS thrusting is used for atti
tude control, the data in table 4.12-III include the effect of both APS 
and RCS thrust. The APS interconnect is open during LM ascent, and all 
propellant is assumed to come from the APS tank. 

Time histories of LM trajectory, attitude parameters, LM-CSM phasing, 
range, range rate and LM-CSM relative parameters are shown in figures 4 .12-5, 
4.12- 6, and 4 .12-7, respectively. 

The LM-CSM range/ range rate profile is shown in figure 4 .12-8. The 
S-band gimble angle profile which shows the vehicle body blockage is shown 
in figure 4 .12-9. 
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TABLE 4.12-I.- LM ASCENT WEIGHT SUMMARY 

Weight of LM crew, inert weights, consumables 
and unusable APS propellant, lb •••••• 

LM APS fuel, lb • • 

LM APS oxidizer, lb • 

Tanked APS propellant, lb . 

Total weight of ascent stage, lb 

Net off-loaded weight on lunar surface, lb 

Total ascent stage lift-off weight, lb 

5 534.8 

2 002.2 

3 21([).0 

5 212.2 

10 810.9 

- 63.9 

10 747.0 

) 
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TABLE 4.12-II.- TARGET LOAD FOR LM ASCENT 

[Propulsion systems: APS, RCS; guidance: 
orbit insertion (Pl2)] 

(a) Target 

t
1

G (lift-off ) , · hr:min:sec, g.e.t. 

Rb (desired injection radius), ft • • • • • • • • • • • 

YD (desired injection cross-range distance), ft • • •• 

BD (desired injection radial velocity), fps ••• 

YD (desired injection cross-range velocity), fps 

ZD (down-range yelocity for desired injection), fps 

.Weight at tIG' lb ••• .• . . . . . . . . . . . . . 
(b) REFSMMAT 

Refer to table 5-V 

(c) Gimbal angles at t 1G 

IGA, deg . . . . . . . . . . . 
MGA, deg 

OGA, deg 

142:24:29.170 

5 757 796 .5 

0 . 0 

32.0 

o.o 

5 540.8 

10 747 . 0 

o.o 

o.o 

o.o 



TABLE 4.12-III . - LM ASCENT PROPULSION PERFORMANCE SUMMARY 

Icombined APS and RCS] 

Time from APS APS RCS effective RCS effective Total 
Event lift-off, thrust, W, lb/sec thrust, lb W, lb/sec thrust, 

lb lb sec 

LM lift-off 0 3501.54 11.29 71 . 92 0 . 25 3573.46 

60 3492.37 11 . 25 62 . 24 0 . 22 3554.61 

120 3483.23 11 . 22 51.25 0 ,18 3534.48 

180 3475 . 45 11 .19 39 . 39 0 .14 3514.84 

240 3469 . 90 11 .18 26 . 58 0 . 09 3496 . 48 

300 3466.96 11.18 12 . 30 0 . 04 3479 . 26 

360 3466.61 11.18 12 . 94 o . o4 3479.55 

420 3468.29 11 .17 25 . 25 0 . 09 3493.54 

LM insertion 430 . 7 3468 . 74 11.18 29 . 53 0 .10 3498 . 27 

.__ 

Total 
W, lb/sec 

11 . 54 

11.47 

11 . 40 

11 . 33 

11.27 

11 . 22 

11 . 22 

11.26 

11 . 28 

.._/ 

I sp' 
sec 

309 . 58 

309 . 98 

310 .17 

310. 20 

310.17 

310 .16 

310 .11 

310 .12 

310.13 

.)::"" 

I 
\0 
f\) 
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4 .13 Rendezvous Sequence 

4.13.1 Sequence summary.- After insertion of the LM into orbit, the 
LM will compute and execute the early rendezvous sequence which nominally 
consists of two major maneuvers, TPI and TPF. ·A nominally-zero tweak 
maneuver will be scheduled 3 minutes after insertion, and two nominally
zero midcourse correction maneuvers will .be scheduled between TPI an:d 
TPF; the TPF maneuver is actually divided into several braking maneuvers . 
The complete maneuver sequence is presented in table 4.13-I. All maneu
vers except TPI will be performed with the LM RCS system with either two 
jets or four jets for a presc.ribed quad for thrust vector control. 
Latest planning required TPI to be performed with the APS preceded by a 
four- jet RCS ullage maneuver; however, this trajectory was computed with 
a two- jet RCS ullage maneuver . The entire maneuver sequence from lift
off through docking requires approximately 1.8 hours. 

Before detailed information is presented about each maneuver, some 
general mission and trajectory design requirements for the rendezvous 
plan are noted. 

a . TPI will occur 38 minutes after insertion. 

b. The LM will be 15 n. mi. below the CSM orbit at TPI . 

c . Braking should occur in daylight; stationkeeping should begin 
approximately 25 minutes after the vehicles enter sunlight. 

The orbital schematic for the rendezvous sequence is presented in 
figure 4 .13-1. The time histories of range, range rate, phase angle, 
CSM-LM elevation angles, and ·the CSM- LM- sun angles are presented in 
figures 4.13- 2(a·) through 4.13-2 (e ) . The relative motion of the LM with 
respect to the CSM is shown in figure 4.13-2 (f ) . The onboard tracking , 
lighting, and mission events summary are presented in figure 4.13- 3 and 
in table 4.13-II. 

4.13,2 Tweak maneuver. - A nominally- zero tweak maneuver is scheduled 
3 minutes after insertion. The purpose of this ma~euver is to maintain 
the nominal TPI offsets (both inplane and . out of plane ) when insertion 
dispersions occur. Out-of-plane dispersions will be eliminated by a 
tweak/ TPI combination. The tweak maneuver would force \a conn:non node at 
TPI, and the out-of-plane velocity component would be reduced to zero at 
TPI. Any out-of-plane situation not eliminated by the tweak/ TPI combi
nation must be eliminated during terminal phase. 
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4.13.3 TPI.- The TPI maneuver executed with the APS 18.5 minutes 
prior to daylight is initiated 38 minutes after insertion. The insertion 
orbit is such that at this time the LM will be 29 n. mi. behind and 
15 . 0 n. mi. below the CSM. The thrust direction is posigrade 46 .9° below 
the local horizontal. The APS burn is preceded by a +X (two-jet ) RCS 
ullage maneuver which is 13.5 seconds long and overlaps the main engine 
burn by 0 .5 second. The APS burn duration is 4 . 0 seconds. 

The Lambert targeting for this maneuver is based on a 130° CSM cen
tral travel angle between TPI and TPF. The target load for this maneuver 
is presented in table 4.13-III. The LM-CSM orbital geometry is shown in 
figure 4 .13-4 . The characteristics of the TPI maneuver are as follows. 

Ullage maneuver (two-jet RCS, +X) 

Start time, hr:min:sec, g.e.t. 
Latitude, deg N . • . • • • . • 
Longitude, deg W • . . • 
Altitude above landing site, n. mi. 
Phase angle, deg • • • • • • , 
Duration, sec • • • • • 
/J. V, fps • • • • • • • • 
Propellant used, lbs 

Main engine burn 

Start time, hr:min : sec, g.e .t. 
6V, fps • • • • • • 
Duration, sec • • • • • 
Propellant used, lb • 

TPI termination 

Time, hr:min:sec, g.e.t~ •••• , •••• 
Latitude, deg N •• .•••••••• • 
Longitude, deg W • • • • • •••• 
Altitude above landing site, n. mi. 
Resultant h /h , n. mi. 

a p 
Catchup rate, deg/min • 

143:09:26.9 
11.2 

149.0 
44.7 
1. 7 

13.0 
14.4 

9,3 

143:09:39 . 9 
77.8 
4.o 

45 .3 

143:09:43.9 
11.1 

149.9 
44.8 

61. 0/44. 6 

0 . 034 

) 

) 
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4 .13. 4 Midcourse corrections and TPF.- MC-1 and MC-2 occur 15 and 
30 minutes after TPI, respectively, and are nominally•zero maneuvers. 
The terminal phase braking schedule performed with the two-jet -Z-thrusters 
is presented in table 5-XIV. Line-of-sight corrections will be made as 
required. Final approach and stationkeeping should occur at approximately 

5d23h54m47.8s g.e.t., approximately 27 minutes after the vehicles eriter 
sunlight on the back side of the moon. Docking should begin at approxi-

mately 6dOOhlOmOOs g.e.t. to complete 1.6 hours of rendezvous activities. 
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TABLE 4.13- I . - RENDEZVOUS MANEUVER SUMMARY 

Propellant Result ant 
Time, Burn Tot al Weight at orbitb Range at Range rate 

Event day:hr: min: sec , Propulsion time , l'N , ignition, useda, cutoff, at cutoff, 
g.e.t .• syst em sec f ps lb lb ha/hp' n . mi. fps 

n . mi. 

Tweakc 5:22:34 :39.9 RCS o. o 0. 0 5831.5 o . o 50.3/ 9.1 133 . 0 _439.5 

TPI APS burn d 
5:23 : 09:39 . 9 APS 4. o 77.8 5822.2 45 . 3 61.0/44.6 32 . 5 - 134 .3 

MC- le 5:23:24:39.9 RCS !_Z ( two- j et ) o. o 0.0 5776 . 9 0.0 61.0/44 . 6 14. 9 -97 . 3 

MC-2c 5:23:39:39.9 RCS !_Z (two- jet) o. o 0 . 0 5776.9 o.o 61.0/ 44.6 4.5 - 45.6 

Fi r st braking 5: 23:50 : 32.8 RCS - Z (two- j et) 12. 0 13.4 5776.9 8.6 60.0/ 52.2 o.4 - 19 . 6 
maneuver 

Second braki ng 5:23:51:45.7 RCS -z (two- jet ) 8.7 9.7 5768. 3 6.2 59.3/ 55.9 0.2 - 9 . 8 
maneuver 

Third braking 5:23:53:24 . o RCS - Z (two- jet) 4 .3 4 .8 5762 .1 3. 0 59.0/ 57 . 9 0 . 08 -4.9 
maneuver 

Fourth braking 5:23 : 54:43 . 6 RCS - Z (two- j et ) 4.2 4 .7 5759.1 3.0 60.2/ 58.7 0.01 - 0.2 
maneuver 

Docking 6: 00 :10:00 . 0 -- -- -- 5756 .1 -- 60 . 2/ 58 . 7 0.0 o. o 

aEstimates for completing consumables document will present official propellant usage. Slight changes caused by rigor 
of analysis are expected. 

bAltitudes measured above landing site. 

cNominally a zero 6V maneuver. 

dPreceded by a 13.0 sec, two- jet, +X, RCS ullage . 

(_ ___/ -

+:=-

' I-' 
0 
cp 
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TABLE 4.13-Il. - MSFN TRACKING AND SHADOW Tl MELINE 

Event Time, day:hr:min:sec, g. e. t. 

Insertion 5: 2 2 :31 : 3 9 • 9 

Tweak 5:22 :34:39. 9 

Sunset 5:22:40:11.8 

MSFN LOS 5:22:54:04. 0 

TPI (ullage on) 5:23:09:26. 9 

MC-1 5:23:24:39. 9 

Sunrise 5:23:28:09. 7 

MC-2 5:23:39:39.9 

MSFN AOS 5:23:40:29.2 

First braking maneuver 5:23 :50:32. 8 

Second braking maneuver 5:23:51:45. 7 

Third braking maneuver 5:23:53 :24. 0 

Fourth braking maneuver 5:23:54:43.6 

Docking 6:00:10:00. 0 
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TABLE 4.13-III.- TARGET LOADS FOR TPI MANEUVERa 

[Propulsion system: APS; guidance: external ~V] 

(a) Target 

tIG'b hr:min:sec, g.e.t. 

~vx, fps . . . . . . . . . . . . . . . . . . . . . . . 

/1VY' fps ...................... . 

~v z , fps . . . . . . . ~ . . . . . . . . . . . . . . . 

Weight at tIG' lb ••••• 

(b) . REFSMMAT 

Refer to table 5-V 

IGA, deg 

MGA, deg 

OGA, deg 

( c) b 
Gimbal angles at tIG 

aAll targets include ~V's from ullage. 
b 

tIG is ullage on time. 

143:09:26.9 

63.0 

0.1 

5831. 5 

92.1 

o.o 

o.o 
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CSM parking orbit~ 

-sun 

\Earth 

Event 
Ground elapsed time,. 

hr:min:sec 

1. Lift-off 142:24:29.2 

2. LM insertion 14 2 :31 :3 9 . 9 

.3. Tweak 142:34:39.9 

4. TPI (ullage on) 143:09:26.9 

5. MC-1 143:24:39. 9 

6. MC-2 143:39:39. 9 

7. Beg in braking 143:50:32.8 

8. Beg in stationkeeping 143:54:47 .8 

9. Docking 144:10:00. 0 

Figure 4 .13-1. - Orbital schematic of ascent through docking. 
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Figure 4.13-3. - Mission events and tracking summaries for LM-active rendezvous. 
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Figure 4.13-4 .- LM-CSM relative geometry at TPI. 
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LM Ascent Stage Jettison and Separation 
to Transearth Injection 

Docking occurs at approximately 144hl0m g·.e.t. After equipment 
transfer and decontamination procedures, the LM ascent stage is jetti-

46h m 6s · saned at 1 23 30. g . e.t. The CSM separates from the ascent stage by 
performing a +Z RCS translation of 1.0 fps in the inertial deorbit atti
tude. This separation maneuver occurs approximately 270° prior to the 
deorbit maneuver and is in a retrograde direction. The CSM target load 
for this separation maneuver is shown in table 4.14-I . 

The discarded LM ascent stage will be targeted to impact the lunar 
surface at 3.30°S and 19.27°W approximately 29 n. mi. from the Apollo 14 
landing site. The ascent stage deorbit burn duration will be 77 . 0 seconds 

beginning at 147h5t158.9s g.e.t . This RCS burn (+X, four-jet) will be 
performed at a yaw attitude of approximately 168°. The burn targets are 
~V = - 180.0 fps and ~V = 36.5 fps, which will result in a total velocity x y 
change of 183.7 fps . After the bilrn, the ascent stage is in a 58 . 4- by 
- 63.9- n. mi. orbit. The ascent stage will travel through a central angle 
of 85° before it impacts at approximately 26 minutes after the deorbit 
burn. At landing, the ascent stage will have a velocity of approximately 
5506 fps ( 5500 fps horizontal and 365 fps radial ) . The flight- path angle 
of the asc ent stage at impact will be approximately - 4°. The ascent 
stage deorbit and landing are summarized in table 4.14-II with the ascent 
stage target load ~iven in table 4.14- III. The groundtrack from LOPC to 
TEI is shown in figure 4.14-1. 
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TABLE 4.14-I.- TARGET LOAD FOR CSM SEPARATION 

MANEUVER FOLLOWING LM JETTISON 

[Propulsion system: CSM RCS] 

(a) Target 

tIG' hr:min:sec, g.e.t. 146:28:30.6 

b.Vx, fps ................. . 

b.Vy, fps . . . . . . . . . . . . . . . . . . 

b.Vz, fps . . . . . . . . . . . . . . . . . 

Weight, lb 

/ 

IGA, deg 

MGA, deg 

OGA, deg 

( b ) REFSMMAT 

Refer to table 5-V 

(c) Gimbal angles at tIG 

-1. 

0.0 

0.0 

34 574.8 

-16.8 

o.o 

180.0 
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TABLE 4.l4-II.- LM DEORBIT SUMMARY 

Time, Burn Inertial 
Event day:hr:min:sec Latit.ude, Longitude, duration, t,V' velocity, deg deg fps 

g.e.t. sec fps 

Deorbit 6:02:23:30.6 -ll.79 67.43 77 .o 183.7 5351.6 

Impact 6:04:20:58.1 -3.50 -l9.29 -- -- 5505.9 

Mass, 
lb 

5277.2 

. 5171.1 

__./ 

Local horizontal 
attitudes, deg 

Pitch Yaw 

2.0 168.5 

- 96.1 168.1 

_./ 

+:" 
I 
I-' 
I\) 
\.Jl 



TABLE 4.14-III.- TARGET LOAD FOR LM DEORBIT 

[Propulsion system LM RCS] 

(a) Target 

tIG' hr:min:sec, g.e.t ... 

b.V , fps 
x 

b.V , fps 
y 

b.V , fps . z 

Weight, lb 

IGA, deg 

MGA, deg 

OGAa, deg 

...... - ................ . 

( b) .REFSMMAT 

Refer to table 5-V 

(c) Gimbal angles at t 1G 

1 8wn1 be optimized for best communications attitude. 

147 :52:58.9 

-180.0 

36.5 

0.0 

5277.2 

175.2 

11.4 

180.4 

) 

) 
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4.15 Transearth Injection 

d h m The TEI maneuver occurs 2 18 30 after LOI. The burn was targeted 
for a 67.2-hour transearth flight time and a 40° ascending return incli
nation relative to the earth's equator. A time history of the trajectory 
parameters during the burn is presented in figure 4.15.,;l . The transearth 
injection geometry is shown in figure 4 .15-2. 

For the TEI burn, the IMU is alined to the ascent REFSMMAT. The 
target load is presented in table 4.15-I. 

The characteristics of the burn are the following. 

TEI burn initiation · 

Time, hr:min:sec, g.e.t • . ••••••••••• 
Mass, lb ••••••••• . . .• . . . . 
Altitude above LLS, n. mi. 
Selenographic latitude, deg ••••• 
Selenographic longitude, deg • • . • • 
Inertial velocity, fps 
Selenographic inclination, deg • • • • • • 
Perilune altitude above LLS, n. mi. 

TEI burnout 

Time, hr:min:sec, g.e.t. • •••••••••• 
Altitude above LLS, n. mi. •••••••• 
Selenographic latitude, deg • • • • • • • • • ,. 
Selenographic longitude, deg •••• 
Inertial velocity, fps •••• 
Selenographic inclination, deg 
Burn duration, min: sec 
Inertial burn arc, deg 
Plane change, deg • • • • 
D. V, fps • • • • • • • • • 
SPS prcrpellant used, lb • 
Perilune altitude above LLS, n. mi •• 

149:14 :50 .1 
34 515.7 

59,3 
7.1 

177.3 
5346.4 

12.2 
58.1 

149:17:17.3 
66.4 
6.5 

167.8 
8503.6 

6.5 
147.l 

9.4 
11.0 

3449.5 
9995.7 

57.5 
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TABLE 4 .15-I. - TARGET LOAD FOR TEI MANEUVER 

[Propulsion system: SPS; guidance: external LW] 

(a ) Target 

tIG' hr:min:sec, g.e.t. 

6.Vx, fps . . . . . . . . . . . . . . . . . . 

6.VY' f .ps ......•... . ............ 

·!j,VZ' fps ...................... . 

Weight, lb 

IGA, deg • • 

MGA, deg • 

OGA, deg • 

(b). REFSMMAT 

Ref er to table 5- VII 

(c ) Gimbal angles at t 1G 

149:14:50.1 

3014.7 

1622.2 

-423.7 

34 515.7 

109 . 0 

. 29 .2 

180.0 

) 
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4.16 Transearth Coast 

A groundtrack of the transearth coast phase is provided in 
figure 4 .16-1. Altitude above the moon is shown for the first 10 hours 
of coast in figure 4. 16-2. The altitude time history for TEI to entry 
is shown in figure 4.16-3. Three midcourse decision points have been 
defined for the transearth phase. 

a. MCC-5, TEI plus 17 hours 

b. MCC-6, EI minus 22 hours 

c. MCC-7, EI minus 3 hours 

The maneuvers will be targeted for corridor control only. The 
midcourse strategy, which includes the threshold values for each maneuver, 
is contained in reference 4. Altitude is plotted against time for the 
last 10 hours of transearth coast in figure 4.16-4. 

The SC remains in the lunar umbra during the entire TEI burn, 
enters sunlight approximately 5 minutes after cutoff, and remains in 
sunlight until entry. 

Passive thermal control will be maintained during most of the trans
earth coast phase. The PTC REFSMMAT (table 5-II) will be used for 
MCC-5 and MCC-6; the entry REFSMMAT (table 5-VI) will be used for MCC-7 . 
The CM/SM separation occurs approximately 15 minutes prior to entry. 

The SC is acquired by MSFN approximately 11 minutes after TEI 
cutoff, and the last station to lose signal is Honeysuckle ( 5° minimum 

elevation ) which loses signal at 240h46m g.e.t. or approximately 
4 minutes prior to entry. 

The primary trajectory parameters at entry interface are the 
following. 

Time, hr:min:sec, g.e.t •• 
Transearth coast time, hr 
Inertial velocity, fps ..... 
Altitude, n. mi. .•••• 
Inertial flight-path angle; deg .•.. 
Latitude, deg . • • . . . . . . . . . . . . . • • 
Longitude, deg ••...•••. 
Equatorial inclination (ascending), deg 

216:26:58.7 
67.2 

36 170 .1 
65.8 
-6.5 

-36.3 
166.4 

40 
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4.17 Entry 

The entry phase of the operational trajectory was simulated with the 
Apollo Reentry Simulation program with six degrees of freedom. Three
degree-of-freedom trajectories were used to determine the CM maneuver 
footprint. The entry ocrridor is presented in figure 4.17-1. 

At the nominal EI time, 216h26m59s after lift-off, the CM is at an 
altitude of 400 111 feet, and the coordinates are 36.282°S geodetic lati
tude and 166.356°E longitude. Inertial velocity, flight-path angle, and 
azimuth at this point are 36 170 fps, 6 . 50° below the local horizontal, 
and 71.461°, respectively. The gimbal angles are as follows: yaw= 0°, 
pitch= 152°, roll= 0°. 

The CM maneuver footprint and the nominal ground trace on a map of 
the entry area are presented in figure 4.17-2 with the footprint extended 
to a 3500-n. mi. entry range. The nominal landing target location is 
1250-n. mi. down range from the EI position, and the coordinates of the 
target are 171.5°W longitude and 27.247°s geodetic latitude. A ~equence 
of pertinent events is given in table 4.17-I and includes the periods of 
communications blackout which occur along the trajectory. The guidance 
phases are described in figure 4.17-3 which shows altitude as a function 
of range to the target. 'rime histories of the bank angle commanded by 
the guidance system, of the altitude rate, and of the altitude are pre
sented in figure 4.17- 4. Time histories of the total heating rate and 
the total heat load are presented in figure 4.17-5. The maximum total 
heating rate is 304.3 Btu/ft 2/sec, and the total heat load is 
26 542.0 Btu/ft 2 • Time histories for inertial and relative velocity and 
flight-path angles are presented in figure 4.17- 6. 

The CM RCS uses 12 pounds of propellant for the separation and attitude 
hold maneuvers before the spacecraft reaches 400 000 feet, and the RCS 
uses 26.9 pounds of propellant to perform the guidance commands during the 
remainder of the entry. A time history of the total RCS propellant con
sumed from separation is presented in figure 4.17=7. , The altitude is 
plotted in relation to relative velocity in figure 4.17-8, and the boundary 
for S-band communication blackout is shown (ref. 5 ) . Time histories for 
the primary DSKY displays, commanded bank angle, inertial velocity, and 
load factor are shown in figure 4.17-9. The load factor at the e.g. 
reaches a first maximum of 6.60g and a second maximum of 3.12g. Time his
tories for the final phase DSKY displays, commanded bank angle, cross-
range error, and down-range error are shown in figure 4.17-10. 

The drogue parachute deployment sequence begins at an altitude of 
23 300 feet, which is 8 minutes 15 seconds after EI, and the two drogue 
parachutes are deployed 2 seconds later. At an altitude of 10 500 feet, 
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the low altitude baroswitch closes, and the drogue parachutes are discon
nected. The three main parachutes are deployed 1 second a~er the baro
swi tch closes. The CM, which is suspended on the main parachute, lands 
13 minutes 54 seconds after EI. The relative velocity and relative flight 
path angle are plotted against time from drogue chute deployment in 
figure 4 .17- 11, while load factor and altitude .are plotted against the 
same parameter in figure 4.17-12. 

An EMS scroll (non-exit pattern) is presented in figure 4 .17-13 ( a) 
with the reference trajectory from 0.05g superimposed upon it. This pat
tern has limit lines which allow the crew to monitor the entry trajectory 
to prevent an exit by the spacecraft from the atmosphere (g = 0.02) . The 
commanded bank angle and EMS range- to-go are plotted against the inertial 
veloc ity in figure 4.17- 13(b). 

The CM mass properties are shown in table 4 .17-II. The conditions at 
EI are presented in table 4 .17- III, and the entry REFSMMAT is presented in 
table 5-'VIII. 

) 
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TABLE 4.17-I.- ENTRY. EVENTS SEQUENCE 

Event 

Entry 

Enter S-band communication blackout 

Guidance changes from P63 to P64 
(load factor = 0.05g) 

Initiate constant drag (KA) 

Maximum heating rate 

Guidance initiate at RDOT > -700 fps 

Maximum load factor (FIRST) 

Circular velocity (VCIRC) 

Change from P64 to P67 

Exit S-band communication blackout 

Maximum load factor (SECOND) 

Termination of CMC guidance 

Drogues parachute deployment 

Main parachute deployment 

Landing 

Time from lift-off, 
hr :min:sec 

216:26:59 

216:27:17 

216:27:29 

216:27:51 

216:28:09 

216:28:17 

216:28:],.9 

216:29:05 

216:29:09 

216:30:31 

216:33:15 

2.16:34:15 

216:35:15 

216:36:05 

216:40: 53 

Time from 400 000 ft, 
min:sec 

00:00 

00:18 

00:30 

00:52 

01:10 

01:18 

01:20 

02:06 

02:10 

03:32 

06:16 

07:16 

08:16 

. 09: 05 

13:54 

___.... 

.i::-
1 

...... 

.i::
\0 
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TABLE 4 .17- II. - COMMAND MODULE MASS PROPERTIES 

CM weight, lb 

Entry . .. 
Main chute deploy 
Landing . . . . . 

Centers of gravity in Apollo 
coordi nate system, in . 

Moments of inertia , slug- ft2 

Products of inertia , slug- ft2 

12 580 .8 
12 007 . 3 
11 357 . 7 

1039 . 4 

- 0 . 3 

6.o 

5890 . 0 

5338 . 0 

4798.0 

63 . 0 

- 449 . 0 

- 25.0 

) 
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TABLE 4.17-III. - CONDITIONS AT ENTRY INTERFACE AND TARGET POINT 

Elapsed time from launch, hr:min:sec 

Inertial velocity, fps . . ... . 

Inertial flight - path angle, deg 

Inertial azimuth, deg 

Spacecraft geodetic latitude, deg S 

Spacecraft longitude, deg E 

Altitude, ft .. . .. .. . 

Target geodetic latitude, deg S 

Target longitude, deg W 

LADPAD 

LODPAD 

216:26 : 59 

36 170 

- 6 . 50 

71.46 

36.282 

166 .36 

400 111 

27.25 

171 . 5 

0. 27 

0 .207 
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5.0 INPUT DATA 

The following input data or reference sources were used to compute 
the Apollo 14 (H-3 ) mission operational trajectory. 

Launch pad REFSMMAT . 
PTC REFSMMAT . . . . 
Landing site REFSMMAT 
Preferred (LOPC) REFSMMAT 
LM ascent REFSMMAT 
Entry REFSMMAT . . . . . 
Spacecraft weight summary 
Sequential mass properties 

.. . 

Consumables weight change summary 

. . • ' 

Assumed mission-independent expendables . 
Service module propulsion performance 
Command module RCS performance . • . • . . • 
Lunar module propulsion performance . 
Command module aerodynamic parameters . 
Lunar landing site positions · •... 

. .. 
IMU alinement criteria . . . . . . . 
Terminal rendezvous braking schedule . . . . 
MSFN station characteristics . . • . 

Launch trajectory ..... 
Mission requirements . 
Aerodynamic heating data 

Atmosphere model 
Standards and constants ; 
Guidance equations and logic . ... 

Table 5-I 
Table 5-Il 

Table 5-III 
Table 5-IV 

Table 5-V 
Table 5-VI 

Table 5-VII 
Reference 6 
Reference 6 

Table 5- VIII 
Table 5-'-IX 

Reference 7 
Table 5-X 

Table 5-XI 
Table 5-XII 

TGLble 5-XIII 
Table 5-XIV 
Tables 5-XV 

and 5- XVI 
Reference 2 
Reference 8 

References 9 
and 10 

Reference 11 
Reference 12 

References 13 
and 14 



TABLE 5-I.- LAUNCH PAD REFSMMAT 

(a ) Applicable maneuver 

1. Launch 

PLATFORM 
STABLE 
MEMBERS 

XIX = -0.061007433 

YIX = 0.48156036 

ZIX = -0.87428698 

(b) Definition of REFSMMAT 

[

XIX 

• YIX 

ZIX 

XIY 

YIY 

ZIY 

XIZ] [X] YIZ Y 

ZIZ z ECI (MNBY ) 

(c ) REFSMMAT components 

XIY. = 0.96056227 

YIY = 0.26639687 

XIZ = 0.27128992 

YIZ = -0.83494452 

ZIY = 0.079704651 ZIZ = -0.47882091 

) 



) 
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TABLE 5- II .- FTC REFS.MM.AT 

(a ) Applicable maneuvers 

1. · MCC- 1 

2. Non- free- return maneuver (MCC- 2 ) 

3. Passivs thermal control 

4. MCC- 3 

5. MCC- 4 

(b ) · Definition of REFSMMAT 

YIZ Y . [~] . r~~~ 
z SPACECRAFT lzrx 

PLATFORM ·. 

XIY 

YIY 

ZIY 

XIZ] [X] 

ZIZ z ECI (MNBY ) 

STABLE 
MEMBERS 

XIX = - 0.93969262 

YIX = - 0.34202014 

ZIX = O. O 

(c ) REFSMMAT components 

XIY = -0.313789~3 
YIY = 0. 86212879 

ZIY = 0.39783191 

XIZ = - 0.13606653 

YIZ = 0 .37383970 

ZIZ = - 0.91745832 
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TABLE 5-III.- LANDING SITE REFSMMAT 

(a) Applicable maneuvers 
.. 

l. LOI 

2. CSM separation 

3. CSM circularization 

4. LM powered descent 

(b) Definition of REFSMMAT 

[:LAcEc~T [XIX XIY XIZ l 
[:]ECI(Mm) 

= YIX YIY YIZ 

Z.IX ZIY ZIZ or 
) 

PLATFORM MCI(MNBY) 
STABLE 
MEMBERS 

( c) REFSMMAT components 

XIX = - 0.55709886 XIY = -0.74626008 XIZ = -0.36433055 

YIX = 0.17736372 YIY = - 0.53551514 YIZ = 0.82569101 

ZIX = - 0 .81128477 ZIY = 0.39537251 ZIZ = o. 43069435 
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TABLE 5- IV.. - PREFERRED (LOPC ) REFSMMAT 

1. LOPC 

PLATFORM ' 
STABLE 
MEMBERS 

XIX = 0.13838206 
YIX = -0.15380724 

ZIX = 0.97836278 

(a ) Applicable maneuver 

(b ) Definition of REFSMMAT 

XIY 

YIY 

ZIY 
~~~i [~] 
ZIZ z ECI (MNBY ) or 

, MCI (MNBY ) 

(c ) REFSMMAT components 

XIY = - 0.48437922 
YIY ~ - 0.87216444 

ZIY = ~0.068600122 

XIZ = 0.86384442 
YIZ = - 0.46440558 

ZIZ = - 0.19519294 
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TABLE 5-V.- LM ASCENT REFSMMAT 

(a) Applicable maneuvers 

1. LM ascent 

2. CSI 

3. CDH 

4. TPI 

5, CSM separation.following LM jettison 

6. LM deorbi t 

7 , · TEI 

(b) Definition of REFSMMAT 

rnSPACECMn 

[XIX XIY XIZ] 
rnECI)mY) 

= YIX YIY YIZ 

ZIX ZIY ZIZ or 
PLATFORM MCI(MNBY) 
STABLE 
:MEMBERS 

( c) REFSMMAT components 

XIX = - 0.26712678 

YIX = 0.19308503 

ZIX = - 0.94411942 

XIY = - 0.86784820 

YIY = ~o.47408943 
ZIY = 0.14858917 

XIZ = - o.41890668 

YIZ = 0.85904448 

ZIZ = 0.29421047 

\ 
J 
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TABLE 5-VI.- ENTRY REFSMMAT 

(a) Applicable maneuver 

1. Entry 

(b) Definition of REFSMMAT 

[

X] ·. · [XIX 
Y = YIX 

z SPACECRAFT . . ZIX 
PLATFORM 
STABLE 
MEMBERS 

XIY 

YIY 

ZIY 

XIZ] 
YIZ 

ZIZ [ ~LI(MNBY) 
( c) REFSMMAT components 

XIX = 0. 88429904 

YIX = 0.43228640 

ZIX = 0.17647575 

XIY = -0.389902~6 

YIY = 0.47571760 

ZIY = 0.78845983 

XIZ = 0.25688784 

YIZ = -0.76604258 

ZIZ ,=.: 0 .58922610 
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TABLE 5-VII.- SPACECRAFT WEIGHT SUMMARY 

Total CSM inert, lb 

CM inert, lb 
SM inert, lb 
SLA ring, lb 

Total SPS propellant tanked, lb 

SPS deliverable, lb 
SPS trapped, lb .. 

Total LM at earth launch, lb 

LM descent stage, lb 
LM DPS tanked, lb 
LM ascent stage+ RCS propellant, lb 
LM APS tanked, lb 

Spacecraft ·at earth launch 
(incl uding LES), lb 

Spacecraft before T&D . 

23 230.9 

12 601.0 
10 531.9 

98.0 

40 593.7 

40 354.6 
239.1 

33 583.5 

4 775.9 
18 324.4 

5 271.0 
5 212.2 

110 386.9 

101 380.3 

) 
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TABLE 5-VIII.- ASSUMED MISSION-INDEPENDENT EXPENDABLES 

Mission-independent SPS budget 

Translunar MCC (0 fps), lb .• 
Transearth MCC ( 0 fps), lb . 

SPS propellant allowances 

Unbalance meter, lb 
Mean outage, lb 
Dispersions, lb 

0 
0 

100 
59 

426 
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TABLE 5-IX.- SERVICE MODULE PROPULSION PERFORMANCE SUMMARY 

Propulsion I sp' system 
sec 

RCS a 263,58 

SPSb 313.173 

SPSc 313.48 

SPSd 313.563 

aTwo- quad. 

bHybrid maneuver. 

Thrust, Flow rate, 
lb lb/sec 

181.87 0.69 

19 946 63,69 

21 032 67.09 

21 302 67.934 

cBefore crossover during LOI burn (258- sec 
burn time) . 

dAfter crossover during LOI burn (258 - sec burn 
time). 
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TABLE 5-X.- LUNAR MODULE PROPULSION PERFORMANCE SUMMARY 

Descent Ascent 

DPS RCS APS + RCS 

I sp' I sp' Burn Effective 
Thrust Thrust per time, Effective 

lb, engine, lb thrust, lb I , sec 
sec sec sec sp 

1375 295,3 89.6 281.0 0 3573,5 309.6 

2842 296.0 40 3561. 2 309.9 

3586 297,9 80 3547,9 310.1 

5915 302.8 120 3534 ,5 310.2 

6108 . 303.0 160 3521.3 310. 2 

9788 304.6 200 3508.6 310.2 

9906 301.0 240 3496.5 310.2 

280 3484.9 310 . 2 

320 3478,5 310.1 

360 3479,5 310 .1 

400 3485,3 310.1 

430 ,7 3498,3 310.1 



+Z 

TABLE 5-X[. - COMMAND MODULE AERODY NAMIC COEFFICIENTS 

+Y 

+X 

AERODYNAMIC COEFFICIENTS AT TRIM ANGLE OF ATTACK 
AS A FUNCTION OF MACH NUMBER 

MACH a, deg CL 

0.4 167.021 0.247270 

0.7 164.419 0.262858 

0.9 161. 786 0.319479 

1.1 155.054 0.490841 

1.2 155.296 0.475923 

1.35 154.156 0.560154 

1.65 153.441 0.547115 

2.0 153.443 0.529746 

2.4 153.953 0.504379 

3.0 154.464 0.475752 

4.0 156.378 0.438660 

10 .0 157 .034 0 . 425825 

29.5 160.258 0.385075 

Center of gravity location in body coord inates 
X = 1039.4in. · cg . 
Y = -.3 0 in. cg 
Z = 6 . 0 in. cg 

c· 
D L/D 

0.852535 0.290041 

0.985644 0.266687 

1. 065963 0.299709 

1.171996 0.418808 

1.158027 0.410978 

1.280589 0.437419 

1.268507 0.431306 

1.278005 0.414510 

1.247470 0.404321 

1.223769 0.388760 

1. 219548 0.359691 

1.229524 0.346333 

1.292907 o. 297837 

Vl 
I 
f-' 
.;::-
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TABLE 5-XII.- LUNAR LANDING AND PHOTOGRAPHY SITE POSITIONS 

Parameter 
Landing Photography 

site site 

Launch date . . . . Jan. 31, 1971 Jan . 31, 1971 

Lunar site . . . . . . Fra Mauro Descartes 

Latitude, deg . . . . . -3.6734 -8.85 

-17 . 4646 15. 567 
. 

Longitude, deg . . . . . 
Altitude, n. mi. . . . - 0. 76 - 0.15 



Applicable 
maneuvers 

Launch 
TLI 
T&D 

MCC-1 
MCC-2 

(hybrid 
transfer) 

MCC-3 
MCC-4 

LOI 
DOI 
PDI 
Landing 

CSM plane 
changes 

LM lift-off 
Rendezvous 
TEI 

MCC-5 
MCC-6 
MCC-7 
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TABLE 5-XIII,- IMU ALINEMENT CRITERIA AND REFSMMAT DEFINITIONS 

REFSMMAT 

Launch pad 
(CSM only) 

Pl'C (passive 
thermal control) 

(CSM only) 

Landing site 
(CSM and LM) 

Preferred 
(CSM only ) 

Ascent 
(CSM and LM) 

Pl'C 
(CSM only) 

Entry 
(CSM only) 

Alinement criteria 
(IMU) axis 

X-axis along launch azimuth at pad 
Z-a.xis along negative radius vector 
Y-axis completes right-hand system 

X-axis in the ecliptic plane and perpendicular 
to the earth-moon line projection in the 
ecliptic plane at the average time of trans
earth injection for the monthly launch win
dow and a,zimuth range. 

Z-a.xis perpendicular to the ecliptic and 
directed south. 

Y-axis completes the right-hand system . 

X-axis along positive lunar radius vector at 
landing site at predicted landing time. 

Z-axis in direction of flight parallel to the 
CSM .orbital plane and perpendicular to X. 

Y-axis completes the right-handed system. 

X-axis alined with the spacecraft X-body 
a.xis at the vehicle attitude for ignition 
with the thrust directed through the center 
of gravity. 

Z-axis in the plane formed by the X-_axis and 
position vector and directed down towards 
the moon. 

Y-axis completes the right-hand system. 

X-axis along positive lunar radius vector at 
landing site at predicted lift-off time. 

Z-axis down range parallel to the CSM orbital 
plane and perpendicular to X. 

Same as above ·Pl'C alinement 

X-axis is in local horizontal plane in the 
direction of flight at entry interface 
( 400 000 ft). 

Z-a.xis is down along negative radius at entry 
interface . 

Y-axis completes right-hand system . 

Remarks 

At earth launch, the FDAI will 
display roll 180° 

pitch 90° 
yaw 0° 

At the beginning of the Barbeque 
mode, the spacecraft will maneu
ver to an FDAI display of 
roll 0° 
pitch 90° 
yaw -· 0° 

At nominal touchdown, the LM FDAI 
will display roll 0° 

pitch 0° 
yaw 0° 

At burn ignition, 
display roll 

pitch 
yaw 

the FDAI will 
oo 
oo 
oo 

At nominal lift-off time, the LM 
FDAI will display roll 0° 

pitch 0° 
yaw 0° 

Same as above PTC remarks. 

At entry interface with wings level 
local horizontal , heat shield 
forward, in place, lift up, heads 
down, the FDAI will display 
roll =0° 
pitch 180° 
yaw = 0° 

) 
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TABLE 5- XIV .- LM BRAKING SCHEDULE 

DURING TERMINAL RENDEZVOUS PHASE 

Rang·e, Range rate . 
Gate n. mi. at cutoff, 

fps 

First o.4 -19 .6 

) Second 0.2 -9 ,8 

Third 0. 08 -4,9 

Fourth 0.01 - 0.2 

Fifth o.o o.o 
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TABLE 5-Xl[.- MSFN STATION CHARACTERISTICS 

Geodetic latitude, LATR, deg 
Longitude, LONR, deg 
Altitude, AL TR, ft 
Range capability, SRANGE, n. mi. 

Keyhole, FTINDC: 0 = none 
1 = north -south 
2 = east-west 

RADAR =MAD-23 X-Y USB-85, LATR = 40.454991, LONR = 355.831802 
AlTR = 2552.489, SRANGE = 850000.0, FTINDC = 2.0 

RADAR =HSK-25 X-Y USB -85, LATR = -35.583494, LONR = 148.978082 
ALTR = 3756~555, SRANGE = 850000.0, FTINOC = 2.0 

RACAR =GDS-28 X-Y USB-85, LATR = 35.341594, LONR = 243.126654 
ATfR : --2976 .. 045; SR-iUIGE : 850000.0, FTINDC = 2.0 

RADAR =PKS-96 H-C USB210, LATR = -32~998938, LONR = 148.263272 
ALTR = 1227.032, SRANGE =2100000.0, FTINDC = O.O 

RADAR =ST N-00 A-E USBlSO, LATR = 37.409722, LONR =-122.177917 
ALTR = 525.000, SRANGE =1500000.0, FTINDC = O.O 

RADAR ~MIL-71 X-Y USB-30, LATR = 28.508272, LONR = 279.306438 
ACtR= -59.,C)!(!", SFAf\JtE = :300000.0, FTINOC = 1.0 

RADAR =GBM-41 X-Y USB-30, LATR = 26.632857, LONR = 281.762191 
ALTR = 590055, SRANGE = 300000.0, FTil'iDC = 1.0 

RADAR =BDA-02 X-Y USB-30, LATP = 32.351250, LONR = 295.341755 
ALTR = -60562, SPANGE = 300000.0, FT!NOC = 1.0 

RADAR =ANG-91 X-Y USB-30, LATR = 17.016863, LONR = 298.247038 
AL'rFf -- 111.548, SRANGE = 300000.0, FTINDC = 1.0 

RADAR =CYI-04 X-Y USB-30, LATR = 27.764~36, LONR = 344.366402 
ALTR = 567.,584, SRANGE = 300000.0, FTINDC = l.O 

RADAR =ACN-75 X-Y USB-30, LATR = -7.954794, LONR = 345.672938 
ALTR = 1712.595, $RANGE = 300000.0, FTINDC = 1.0 

RADAR =CP 0 -08 X-Y USB-30, LATR = -24.906577, LONR = 113.726049 
AL TR = 49. 213, SR ANGE = 300000. 0, FT INCC = l .O 

RADAR =GW M-24 X-Y USB-30, LATR = 13.310575, LONR = 144.736594 
ALTR = 469 .. 159, SRANGE = 300000.0, FTINDC = 1.0 

RADAR =HAW-12 X-Y USB-3 0, LATR = 22ol2b307, LONR = 200.335058 
ALTR = 37230747, SRANGE = 300000.0, FTINDC = 1.0 

RADAR =GYM-14 X-Y USB-30, LATR = 270963205, LONR = 249.279004 
ALTR--;-------72o l1ff, -- SRANGE = :3()0000.0, FTINDC = 1.0 

RADAR =TEX-16 X-Y USB-30, LATR = 27.653750, LONR = 262.621385 
ALTR = -65.617, SRANGE = 300000.0, FTINDC = 1.0 

~ADAR =GTI-51 A-E TP0-18, LATR = 2le462888t LONR = 288.867741 
ALTR = 910863, SPANGE = 23400.0, FTINOC = O.O 

RADAR =PRE-76 A-E MPS-25, LATR = -250943733, LCNP = 28.358286 
Acti:i--;---5'.B4~t.3 _6_ ~ SF ANGE - = 23400.o, FTINDC = o.o 

RADAR =TA N-22 A-E FPS-16, LATR = -19.003019, LONR = 47.314444 
ALTR = 43290389, SFANGE = 23400.0, FTINOC = O.O 

RADAR =S HIP 1 INSEPTION LATR = 20.000000, LONR = -49.000000 
ALTR = O.OOO, Sf.ANGE = 23400.0, FTINC'C = O.O 

) 

) 
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TABLE 5- XVI. - MSFN STATION IDENTIFICATION 

Ship l 

MIL- 71 

BDA- 02 

ANG- 91 

CYI- 04 

ACN- 75 

CR0- 08 

GWM- 24 

HAW- 12 

GYM- 14 

MAD- 23 

HSK- 25 

GDS- 28a 

Parks- 96 

Tex- 16 

STN- 00 

GBM- 41 

GTI- 51 

PRE- 76 

TAN- 22 

Insertion ship C- band 

Merritt Island S- band 

Bermuda S- band 

Antigua S- band 

Grand Canary S- band 

Ascension S- band 

Carnarvon S- band 

Guam S- band 

Hawaii S- band 

Guaymas S- band 

Madrid deep space 

Canberra deep space 

Goldstone deep space 

Parks deep space 

Texas S- band 

Stanford S- band 

Grand Bahama S- band 

Grand Turk C- band 

Pretoria C- band 

Tananarive C- band 

aData also applicable to MAR- 95 210 ft . 
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