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APOLLO MISSION E (AS-504/CSM-104/LM-4) 

SPACECRAFT REFERENCE TRAJECTORY - REVISION 2 

VOLUME I - MISSION PROFILE 

By David D. DeAtkine and Alexander Woronow 

1.0 SUMMARY 

This report represents the second update to the Emission 
reference trajectory. The mission is designed to simulate in earth 
orbit as much as possible of the timeline and flight operations of the 
lunar mission and to satisfy the spacecraft mission objectives and 
the launch vehicle and spacecraft constraints. 

The principal changes incorporated in this revision are the 
simplified LM rendezvous and the substitution of the APS burn-to
depletion (BTD) for the CSM-active rendezvous because of a recent 
consideration for an AGS-controlled burn. Information on the CSM- active 
rendezvous profile can be found in the reference trajectory and is 
not shown in this document. 

Volume I describes the mission profile in detail and presents the 
acquisition of signal (AOS) and loss of signal (LOS) data usually given 
in Volume III . Volume III will not be published. 
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2 .0 INTRODUCTION 

A successful accomplishment of an Apollo lunar landing mission is 
dependent upon consumable usage and correct allotment of time for crew 
tasks and spacecraft maneuvers . ASPO has therefore defined a development 
flight test requirement for the spacecraft demonstration in earth orbit 
of the Lunar Mission Capability before attempting lunar orbit or lunar 
landing missions. Mission E (AS-504/CSM- 104/IM- 4) is therefore an earth 
orbital developmental flight designed to simulate in earth orbit as much 
as possible of the lunar mission operations and to follow the lunar mission 
timeline as closely as possible. It uses the Saturn V launch vehicle and, 
essentially , the CSM and LM software and hardware that will be used for 
the lunar mission. 

Confirming consumable usage and correct allotment of time for 
crew tasks and spacecraft maneuvers in the earth orbital environment 
should therefore permit confidence in lunar mission attainment prior 
to attempting a lunar mission. The Mission E spacecraft revised refer
ence trajectory presented in this document has been designed to satisfy 
the spacecraft mission objectives (ref . 1) without violating any of the 
known launch vehicle or spacecraft constraints (refs. 2, 3 , 4, 5, and 6). 
It also replaces all the previously published spacecraft trajectory data 
for this mission, with the exception of the CSM active rendezvous and 
the reentry. 

This volume , Volume I, describes in detail the mission profile and 
contains plotted and tabulated data arranged according to periods of 
activity. Volume II (ref . 7 and 8) contains detailed time histories of 
the CSM and LM trajectory, attitude , and performance parameters . The 
attitude simulation is valid during the T&D, LM extraction, all prethrust 
and thrusting maneuvers, and the rendezvous period . 

Volume III , which usually contains the radar aspect angle data, 
wjll not be published due to the lack of detailed attitude timeline 
definition for coasting periods . The radar AOS and LOS data normally 
published in Volume III are included in this volume . 

A separate document will be published about a month after Volume I 
which will present the consumables analysis for the reference trajectory . 

For the nominal trajectory simulation, Mission Eis assumed to be 
launched at 1930 G.m.t., January 15, 1969, from launch complex 39A on 
a flight azimuth of 72° from true north . The mission profile has been 
divided into five periods of activities . 
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The f i rst period begins at odoh g.e . t . and l ast s unt i l ldl6h g . e . t . 
It consists of the following events: 

1 . Launch 

2 . I nsertion into earth parking orbit 

3 . Earth parking orbit coast 

4 . TLI simulation maneuver 

5. T&D , and LM extraction 

6 . MCC maneuver 

7 . Passive thermal control periods 

8. Deep- space navigation exercises 

9. LOI simulation maneuver 

10 . Circularization maneuver 

d h d h . The second period lasts from 1 16 to 2 17 g.e . t . and consists of 
the follow~ng : 

1 . A simulated DOI with the LM DPS (docked) 

2 . A simulat ed MPD with the LM DPS (docked) 

3. ASPS trim maneuver 

The third period, 2dl7h until 3d20h g.e.t ., consists of a IM- active 

rendezvous, and the fourth ~eriod, 3d2nh until 4d6h g .e.t., consists of 
an APS BTD . 

The following activities occur i n the fifth period, 4d6h until 
d h 9 20 g .e . t . : 

1 . Simulated TEI maneuver 

2 . RCS MCC maneuver 

3. Deorbit 

4 . Touchdown 



AEAA 

AGS 

AOS 

APS 

BTD 

C 

CDH 

CM 

CSI 

CSM 

DAP 

~v 
X 

DOT 

DPS 

D/S 

E 

EMS 

EST 

ETR 
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3.0 SYMBOLS AND ABBREVIATIONS 

ascent engine arming assembly 

abort guidance system 

acquisition of signal 

ascent propulsion stage 

burn to depletion 

cross-product steering gain constant 

constant differential height 

command module 

coelliptic sequence initiation 

command and service modules 

digital autopilot 

x-component of local vertical coordinate 
system 

y-component of local vertical coordinate 
system 

z-component of local vertical coordinate 
system 

descent orbit insertion 

descent propulsion system 

descent stage 

elevation angle 

entry monitoring system 

eastern standard time 

Eastern Test Range 



FTP 

g.e.t. 

'IGA 

IMU 

IVT 

LAPG 

LET 

LH
2 

LLM 

LM 

LOI 

LOS 

LOX 

MCC 

MGA 

MILA 

MMDB 

MNBY 

MPD 

MSFN 

MTVC 

OGA 

P-30 

P- 31 

P- 34 
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fixed throttle point 

ground elapsed time 

inner gimbal angle 

inertial measurement unit 

intravehicular transfer 

Lambert aim-point guidance 

launch escape tower 

liq_uid hydrogen 

lunar landing mission 

lunar module 

lunar orbit insertion 

line of sight; also, loss of signal 

liq_uid oxygen 

midcourse correction maneuver 

middle gimbal angle 

Merritt Island launch area 

Mission Modular Data Book 

mean-of-nearest Besselian year 

main powered descent 

Manned Space Flight Network 

manual thrust vector control 

outer gimbal angle 

.program 30 of SUNDANCE and COLOSSUS programs 

program 31 of SUNDANCE and COLOSSUS programs 

program 34 of SUNDANCE and COLOSSUS programs 



PGNCS 

PTC 

RCS 

RR 

SM 

SPS 

T&D 

TEI 

t. 
ig 

TLI 

TPI 

wt 
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primary guidance and navigation control system 

passive thermal control 

reaction control system 

rendezvous radar 

service module 

service propulsion system 

transposition and docking 

transearth injection 

time of ignition 

translunar injection 

terminal phase initiation 

angle from TPI to intercept 

X-component of the Lambert 

Y-component of the Lambert 

Z-component of the Lambert 

target 

target 

target 

time of flight from ignition to target point 
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4 .0 SUMMARY OF INPUT DATA FOR THEE MISSION 

REFERENCE TRAJECTORY - REVISION 2 

Inputs used to compute the Mission E reference trajectory may be 
obtained from the following sources: 

Mission objectives . 

Mission constraints 

ref. 1 

refs . 2 , 3 , 4 , 5, and 6. 

LV description and trajectory , weight , performance , 
and targeting parameters ........... ref . 9 . 

Spacecraft parameters , spacecraft performance , 
and CM aerodynamic coefficients ..... . 

Guidance parameters, target loads 

The tracking equipment and the location of the 
ground stations to be used . 

Selected location of tracking ships 

table I 

table II 

ref.12 . 

table III 

The United States Standard 1962 Atomsphere (ref . 1~ and the 
Fischer Earth Model of 1960 (ref. l¼ were used . 
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5,0 REFERENCE TRAJECTORY DESCRIPTION 

The major events for Mission E are shown in table IV. Table V presents 
the spacecraft lighting data through the mission, and table VI presents 
the radar coverage for the entire mission. Tracking, lighting, and the 
positions of major events are shown in figure 1 . 

5.1 First Period of Activities 

5 .1.1 Prelaunch.- Mission E will be launched from the Merritt Island 
launch area, launch complex 39A. The lift- off time for the trajectory 
simulation is 1930 hours G.m. t. (opening of the launch window), January 15, 
1969. 

The CM IMU is aligned with the +X stable member axis located 72° 
from true north; the +Z axis coincides with the negative pad vertical; 
and the +Y axis completes a right- handed coordinate system. 

The Mission E launch window is constrained by two basic considerations: 

1. Launch earlier than 1930 hours G.m.t. (2:30 p.m. e.s.t.) severely 
limits the number of lighted landmarks available during the navigation
sighting, high-ellipse passes. 

2. Launch later than 2230 hours G.m.t. (5:30 p.m. e.s.t .) would 
violate the recovery requirement for 3 hours of daylight left in the 
nominal end-of-mission recovery area. 

For launches later than 1930 hours G.m.t. the darkness terminator 
moves off the African mainland for the third high-apogee pass . The 
launch window is discussed in detail in reference 15. 

The Mission E high ellipse was designed considering several constraints 
and requirements: 

1. Launch window. 

2. Radiation hazard. 

3. SPS fuel (~V) limitation. 

4. Tracking station coverage of TLI and LOI. 

5. Minimum altitude requirements for navigation sightings. 

The launch window determined the time of the launch, and the radiation 
hazard and requirement for two TLI opportunities were considered in 
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choosing the 72° launch azimuth. The orientation of the ellipse resulted 
from considering the tracking coverage requirement for TLI and LOI and 
the potential radiation hazard. The size of the ellipse was determined 
by the navigation sighting requirements and the SPS 6V limitation. 

5.1 . 2 Launch .- The launch vehicle and spacecraft will lift off 
approximately 8 seconds after ignition of the five F-1 engines of the 
S-IC first stage. A time history of the launch phase events is given 
in table VII. 

The launch phase is completed at S-IVB cutoff llm32.25s g.e .t., at 
which time the S-IVB/CSM/LM is inserted into the 100-n. mi. circular 
parking orbit. 

5 .1.3 Earth parking orbit.- The activities of the spacecraft, 
crew, and ground during the earth parking orbit phase of the mission con
sist of system checkout, IMU alignment, a cabin purge, and a general 
simulation of the LLM pre-TLI activity . The earth parking orbit period 
lasts approximately 3 hours when TLI is simulated at the first current-
ly acceptable opportunity. A second injection opportunity occurs 
approximately 1.5 hours later. 

5.1.4 Translunar injection.-

5.1.4.1 First injection opportunity: The currently accepted first 

TLI opportunity occurs upon S-IVB reignition at 3hl6m22s g.e.t. The 
burn lasts 2 minutes 30.5 seconds and places the S-IVB/CSM/LM on an 
ellipse having a 3956- n. mi. apogee altitude. The initial perigee 
altitude is about 107 n. mi. The S-IVB burn is covered by the Bermuda 
MSFN stations and the Vanguard Apollo ship. 

5.1.4.2 Second injection opportunity: The Mission E timeline pro
vides for a second injection opportunity over the ETR one revolution 
(1.5 hours) after the first opportunity. The timeline following the 
second-opportunity TLI is similar to that of the first opportunity TLI, 
except events occur approximately 1.5 hours later. The CSM/LM is placed 
on the same ground track at the same time as it was for the first injection 
opportunity by performing the circularization maneuver (section 5.1.8) 
of the second day of the mission, one orbit early . From then on, the 
sequence of events is nearly identical to the first injection opportunity 
timeline. 

5,1,5 Transposition, docking, and separation.- After J-2 engine 
shutdown, the S-IVB maintains the inertial attitude at cutoff for 20 seconds 
and then pitches to a local horizontal attitude. LOX venting is allowed 
up to 15 minutes after cutoff. LH2 continuous venting is turned on at 

or shortly after the beginning of time base 7 (S-IVB second cutoff). The 
T&D solar attitude satisfies all T&D attitude constraints (ref. 2) . An 
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analysis of the T&D attitude and the sequence of event s for the_S- IVB 
is the same as that given in reference 16 . The CSM +X transl ation from 
the S- IVB/LM is initiated shortly after the spacecraft enters sunlight 

at 03h43m3os g . e .t . The sequence assumes that hard- docki~g requires _ 
45 minutes . The orientation of the CSM/LM to a local horizontal attitude 
(maximum deadband) after separation is to prepare for the low perigee 
passage in a minimum drag attitude and to provide a good attitude for 
the IMU alignment and connnunications . The T&D and LM extracti on period 
extends past the first apogee pass . 

5.1.6 SPS MCC passive thermal control and navigation sightings.-
The IMU is aligned during the night perigee passage prior to the SPS MCC . 

At apogee of the second high ellipse (07h3lm34sg . e . t . ) , the SPS i s ignited 
for the 5 . 1- second MCC burn (34- fps 6V) under the Lambert aim-point 
guidance (LAPG) mode of the CMC COLOSSUS program. No ullage is required 
because the SPS fuel and oxidizer tanks are nearly full (ref . 3) . The 
MCC maneuver raises perigee altitude to 130 n. mi. , which allows increased 
tracking coverage of the later LOI simulation burn and still maintains 
CSM RCS deorbit capability . 

Following the MCC maneuver, the spacecraft goes into a passive 
thermal control mode to test the PTC methods to be used in the transearth 

and translunar periods of the LLM . The PTC mode begins at 07h45moos g . e .t. 

and lasts until 08h32m27s g . e .t . The technique consists of aligning the 
CSM such that the sun is in the CSM Y-Z plane, and initiating a 0.3° 
roll rate . After the PTC test, the IMU is aligned during the darkness 
pass (26 minutes in duration) . The third apogee pass is reserved for 
star-landmark and star- horizon navigation sightings and onboard navigation 
data processing. The landmarks most readily available ar e in southeastern 
areas of Africa (ref. 17) . The third apogee navigation peri~d starts when 

the CSM/IM reaches 2000- n . mi . altitude at 09h28m57s g .e . t . and ends when 

it descends below 2000 n . mi. at llhl3m57s g .e . t ., giving 105 minutes of 
navigation sighting time. The IMU is aligned again for the fourth-apogee 
navigation sightings and the LOI burn which is to occur at the next perigee 
passage . The sightings begin when the CSM/LM achieves a 2000- n . mi . altitude 

h m s 
at 12 18 51 g .e.t. This period will be principally devoted to star-
horizon sightings since fewer landmarks are in a favorable position 
during the apogee pass . (Available landmarks early in the pass are in 
South America , which is in darkness at this time) . The navigation 

4h m s 
period ends at l 03 51 g . e . t . when the CSM/IM descends below 2000- n . mi . 
altitude . The crew prepares for the LOI maneuver . 
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5.1.7 LOI simulation burn.- The burn is performed under the LAPG 
mode, as it will be in the LLM. Again no ullage is required. The "c" 
gain or cross-product steering constant is set to 0.5 to preserve the 
perigee altitude. Apogee and perigee altitudes are shown as a function 
of burn time in figure 2 . 

The burn begins at 14h32m2ls g.e.t. and lasts 463,7 seconds, yielding 
a total 6V of 3725 fps and using 29 000 lb of SPS propellant. The 
apogee altitude is lowered to 400 n . mi . ; the perigee altitude remains at 
130 n . mi . The orbital inclination is increased by 0.6°, and the line 
of nodes is shifted westward approximately 1.2° . This small out-of-plane 
component provides a safe separation between the CSM/LM and the S- IVB. 
The burn was not targeted to circularize the orbit for the following 
reasons : 

1. The burn time for the circular orbit would be longer and have 
less end- of- burn coverage . 

LOI. 
2 . The burn time would be considerably longer than the lunar mission 

3 . A cir cularizati on at 130- n . mi. altitude would mean that the later 
transfer to the 150- n . mi. altitude circular rendezvous base orbit would 
requi re t wo burns r ather than one . 

4 . The 400- n . mi. apogee altitude of the ellipse allows a safety 
margin for r easonable burn dispersions . 

The Apollo USBS ship Mercury and the Guam MSFN site provide complete 
coverage of the burn , which covers 31.4° of longitude . After this maneuver, 
the CSM/LM goes into a random drift mode until IMU alignment and prethrust 
preparation for the circularization burn some 15 hours later. 

5 .1.8 Circularization burn.- Following IMU alignment and prethrust 
activity, four jets of the SM RCS are burned for 15 seconds to provide 

d 4h m 4s sufficient propellant settling for the SPS burn . At 01 0 37 5 g.e.t . , 
the SPS is ignited under control of the external 6V guidance mode and 
thrusts for 59 seconds, yielding 595-fps 6V (including ullage) . The burn 
is performed prior to perigee and circularizes the orbit at 150- n . mi. 
altitude . The burn occurs over the Guaymas and Texas MSFN stations. This 
maneuver sets up the base orbit for the later LM-active and CSM-active 
rendezvous exercises and reduces apogee so that it is farther from the 
lower edge of the radiation belts prior to the long coast through the 
second period of activities . The two-burn circularization (LOI and final 
circularization) used in Mission E follows the current two-burn LLM LOI 
sequence where a LAPG LOI and an external 6V burn are used to circularize 
the CSM/LM into a 60-n. mi. altitude lunar orbit from the incoming hyperbola. 
The last 15 seconds of this maneuver is planned to be under manual control 
to satisfy the MTVC takeover test objective. 
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5.2 Second Period of Activities 

The second period of activities includes the simulation of the two 
LM DPS burns for the LLM and a SPS trim burn. 

5.2.1 Descent orbit insertion.- At approximately Oldl7h30m00s g.e.t., 

the LM pilot enters the LM and begins preparation for the docked DPS burns. 

At Old2lhl7m39s g.e .t., the CSM/LM enters its final night pass prior to 

the first DPS. Here, the alignment of both the CM and LM IMU's is com-

pleted in preparation for the maneuvers . At Old22h37m3ls g.e.t., the 

four +X jets of the LM RCS are ignited for a 9-second ullage, which is 
followed by a 70-second DPS burn. The thrust is controlled by the external 

6V guidance mode and yields a 40-fps 6V (including ullage), all of it out 

of plane and directed southward. The thrust is maintained at the 10 percent 

throttle setting throughout the burn, since the total burn time at 10 per

cent thrust level is less than 95 seconds (ref. 11). The maneuver rotates 

the line of nodes 0.2° westward. This burn simulates the DOI maneuver 

of the LLM and provides a propulsion system checkout for the DPS main 
powered descent simulation, which will occur later. The maneuver occurs 

over the Canary MSFN site. 

5.2.2 Main powered descent simulation burn.- Approximately 75 minutes 

after the DOI burn the main powered descent maneuver is initiated. The 

burn is preceded by a 9-second, LM RCS four-jet burn. The DPS is ignited 

at Old23h53m00s g.e.t. The thrust is again controlled by the external 

6V guidance mode and is manually throttled. The burn is 677 seconds long 

and yields 2883- fps 6V (including ullage) . The maneuver is performed out 

of plane except for a 18-fps forward component, which changes the 150-n. mi . 

altitude circular orbit to a 161- by 145-n. mi. altitude ellipse. This 
forward bias is intended to provide a safety factor for reasonable burn 

dispersions. The maneuver decreases the orbital inclination by 1 . 4° and 

rotates the line of nodes 11.6° westward . The thrust profile used is shown 

in figure 3. Note that the thrust level from 380 seconds to 500 seconds is 

less than that shown in the Emission RT revision I (ref. 12). This is 
the ~esult of the GAEC recommendation for manually throttled DPS burns 
(ref. 18). 

This thrust profile simulates the LM duty cycle of the LLM as closely 

as feasible in earth orbit. The maneuver covers 48° of longitude across 

the United States, and is tracked by the US-ETR stations . The purpose of 

this burn is to simulate the DPS main powered burn in the LLM. After the 

burn the two LM crew members power down the LM, dry out the water boiler, 

and transfer back into the CSM, where preparation is begun for the SPS 
trim burn, which occurs approximately 3 hours later . 

5.2.3 SPS trim burn . - After a CM IMU alignment, prethrust activity 

is begun for a SPS trim burn, which is designed to "trim up" the orbit to 
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a 150-n. mi. altitude circular orbit for the LM-active and CSM-active 

rendezvous exercises to follow. At 02d04h24m49s g.e.t., following a four
jet, 15-second SM RCS ullage, the SPS is ignited for a 3.6-second, 
56-fps(including ullage) 6V burn controlled by external 6V guidance. The 
maneuver occurs over the Hawaii MSFN site. After the burn, the CSM/LM, 
with all three crew members in the CM, goes into a random drift mode and 
coasts to the third period of activity to begin the next day. 

5.3 Third Period of Activities 

The third period of activities consists of extensive separated LM 
exercises including a rendezvous which simulates the relative trajectory of 
an AGS-controlled abort rendezvous resulting from an abort during the 
powered descent phase of the lunar mission. The TPI occurs above and 
ahead of the CSM and success in this more difficult earth-orbit situation 
will qualify lunar abort rendezvous techniques. Because the large DPS 
MPD burn (second period of activity) causes excessive nozzle erosion 
during the cool-down period following the burn, the DPS cannot be restarted 
and therefore cannot be used for rendezvous maneuvers, as it was in the 
Reference Trajectory. Thus, the LM rendezvous has been shortened 
accordingly, using only SM-LM RCS and APS burns, with the descent stage 
being carried through the initial phasing orbit to conserve ascent stage 
power. A description of the present LM-active rendezvous profile is 
presented in the following sections. Figures 4 and 5 show the relative 
motion of the LM-active rendezvous 

5.3 .1 LM Power-up, separation, descent stage ejection.- At approx

imately 02dl6hoom g.e.t. the IVT of the LM nilot into the LM is 
initiated in preparation for the LM- actiye rendezvous . After the LM 

d h m s and LM IMU's, the LM and CSM separate at02 22 20 00 g .e.t. The CSM RCS 
nulls the relative separation rate and the LM pitches up and performs a 
complete 360° yaw maneuver to allow inspection of the LM landing gear by 
the CM pilot. Following about 1-hour of station keepin~ . the CSM RCS 
performs a 5-fps 6V maneuver almost radially downward with a small retro-
grade component at02d23h22m54s g . e . t. over the Canberra MSFN site . This 
places the two spacecraft on a relative trajectory such that the LM 
moves above and behind the CSM, then moves below and behind (see fig . 4) . 
This initial phasing orbit allows sufficient opportunity for an LM RR 
check, an IMU alignm~nt, and accomplishment of several LM- related test 
objectives. The descent stage is retained in this initial phasing 

orbit until 03d00hl3m00s g . e . t . to conserve ascent stage power . The 
descent stage is spring released such that a separation impulse of 
approximately 0 . 5- fps posigrade is applied to the descent stage. This 
results in the descent stage initially moving further behind the CSM 
until drag on the spent stage causes i t to move below and in front of 
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the CSM about 15 hours later. The CSM, af'ter rendezvous, would ha,ve plenty 
of time to perform a small maneuver, if it was felt to be necessary to 
avoid a possibility of recontact. The relative motion of the spent 
descent stage with respect to the CSM is shown in figure 5, Should 
it become undesirable to continue the rendezvous plan prior to the 
insertion maneuver, the initial phasing orbit is such that rendezvous 
from below could be accomplished with RCS (SM or LM). 

5,3.2 Insertion Maneuver.- At 03dOOh48m54s g.e.t., following 4-second, 
four-jet LM RCS ullage, the APS is ignited for a 12.2 second, 130.3-fps 
6V (including ullage) burn. The maneuver is controlled by the PGNCS 
using the external 6V mode . The thrust direction is above the local 
horizontal about 73° (slightly retrograde). This ground- computed 
maneuver results in a favorable relative geometry for the simulation of 
the lunar abort rendezvous profile by setting up the desired height and 
phase conditions at the apogee, where the CDH maneuver is to occur. In 
the event of a late lif't-off, nominal rendezvous terminal phase lighting 
conditions can be preserved by adjusting the insertion maneuver to change 
the CDH offset from the on-time launch plan. The burn is covered by the 
Carnarvon MSFN station. Following the insertion maneuver, the LM moves 
above and behind the CSM, then below (see figure 4). Approximately 
40-42 minutes after the maneuver, the LM passes through a relative geometry 
region below and behind the CSM (~h; 14 to 16 n. mi .) where TPI could 
be performed if it becomes undesirable to continue the planned rendezvous 
sequence, and a nominal approach trajectory would result. 

5,3,3 CSI Maneuver.- The CSI maneuver, which is normally used to 
establish the phase difference for the coelliptic sequence, is zero in 
the nominal case since the insertion burn has already set up the height 
and phase offset for the CDH. If a CSI maneuver is required (e.g., in 
a non-nominal insertion burn situation, uncorrected burn ~V residuals, 
etc.), it would be performed under AGS control usin~ PGNCS-computed 
targets with the RCS (or APS depending on the 6V requirement) approximately 

. . d h m s 37 minutes after the 1nsert1on burn at 03 01 39 00 g .e.t. In any case 
the onboard calculations for CSI will be performed as a matter of simulated 
lunar procedure 

5, 3,4 CDH Maneuver . - The LM passes through perigee and ascends above 

and ahead of the CSM. At 03do2h33mo1 .7s g.e .t., after a 4-second, four-jet 
RCS ullage, the APS is ignited for a 6.6-second, 74-fps ~V (including 
ullage) burn. The thrust direction is approximately horizontal, and the 
maneuver is performed at the predicted apogee. The burn produces a 
coelliptic condition with the LM 10 n. mi. above and 82 n. mi. ahead 
of the CSM. For a nominal launch time, there are 59 minutes between 
CDH and TPI. This time is shortened in the event of a late lif't-off 
to preserve terminal phase lighting. Again, the AGS is used to control 
the maneuver, using a PGNCS-computed target. The PGNCS is ~sed for 
monitoring . The burn is not cc,vered by a ground station. 
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' 
5.3.5 TPI Maneuver . - Following prethrust computations and activities. 

the LM orients for the RCS TPI maneuver . Approximately 16 minutes into 
d h m s 

darkness at 03 03 31 56 g.e.t., the RCS thrusters are turned on for a 
18.5 sec, 22-Tps 6V burn controlled by the PGNCS. The burn occurs when 
the LM is approximately 10 n. mi . above and 19 n. mi . in front of the CSM. 
The burn is initiated at a pitch of 27.3° below the local horizontal, along 
the line-of-sight to the CSM. The maneuver places the LM on an intercept 
trajectory with the CSM at 130° central angle of CSM travel from the time 
of ignition . The burn occurs over the Ascension MSFN site. Following 
the burn, range and range-rate data from the rendezvous radar are used 
to compute midcourse maneuvers, which, if necessary, are made 
10 and 23 minutes after the TPI (40° and 90° of transfer from the TPI 
point) . 

5 . 3. 6 TPF braking and docking.- At the 1-n. mi . range gate, a -Z RCS 
burn is performed to lower the closing range rate from 30 to 16 fps. The 
burn is 24 seconds long and accumulates 14~fps 6V; it is manually controlled 
with range and range rate information from the rendezvous radar. The 
burn is applied along the line- of-sight. Line- of-sight rate corrections 
are made periodically during the terminal approach. At the 1000-ft 
range gate, a braking maneuver is performed to lower range rate from 
14 to 5 fps by a 9-fps, 16- second - Z RCS burn. Following the final gate 

d 4h 6m 8s 
at 03 0 0 0 g.e . t ., the 1M coast to station keeping distance where 
the range rate is nulled to zero. 

The station keeping and docking is initiated over the Pacific Ocean. 
The final docking is covered by the Guam MSFN station . Following the 

_docking , the Lt~ is powered down, and both IM crew members transfer to the 
CSM. A sleep period follows prior to the APS burn to depletion during 
the fourth period of activities. 

5 . 4 Fourth Period of Activities 

This period of activities consists of either an APS burn-to-depletion 
or a CSM-active rendezvous with the unmanned ascent stage. The APS 
long burn consideration is a recent addition to the Emission objectives. 
Tne BTD is presented in this document . The CSM-active rendezvous 
profile is defined in the reference trajectory. 

A current hardware problem affecting both the CSM rendezvous and the 
BTD (whichever is decided upon) is the apparent inability to use the CM 
power umbilical during LM powered- down periods, If the umbilical cannot 
be used, tentative consumables analyses have shown that there is insufficient 
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ascent stage power for either CSM rendezvous or BTD. This problem, and 
its effects, will be covered in detail in the consumables document, 
revision 2 which follows Volume I and II by approximately l month. 

The unmanned APS burn to depletion is to be performed under AGS contr~l . 
The BTD maneuver is to be made possible by the incorporation of the 
/iliAA into the LM- 4 hardware. This will allow a ground-initiated burn 
after the crew sets up the 1M for the maneuver. 

5.4 . l LM power- up and separation.- At approximately 02d2lh20m00s g.e.t . , 
the LM pilot transfers into the 1M to set up the burn to depletion . At 

approximately 02d23h00m00s g .e.t:, the 1M pilot transfers back into CSM 
after activating necessary 1M systems and aligning the IMU and AGS . 
Separation from the unmanned 1M is initiated with a 1-fps 6V burn from the 

four - X SM RCS thrusters at 04dOlhl2mOOs. The separation rate is nulled 
2 minutes later with another SM RCS burn. The CSM maintains a safe station 
keeping distance to allow crew observation of the APS ignition. 

5 . 4.2 APS burn to depletion .- The BTD is to be initiated under AGS 
. 4d h m s 

control over the U. S . on the 57th revolution at 0 01 29 00 g . e . t . , 
following a 4-second , 4- jet RCS ullage. The APS/RCS interconnect is 
assumed to be opened . The 515 . 3- second burn yields 7934 fps 6V, expended 
mostly out- of- plane northward . An in- plane component is used to pre-
vent instantaneous perigee from becoming too low (minimum h = 100 n . mi . ) ; p 
the resulting h is 481 n . mi . The instantaneous perigee during the a 
BTD is shown in figure 6. The maneuver is targeted such that fuel 
depletion is achieved b efore the target is r eached . The burn rotates 
the line of nodes 34 . 9° eastward. The ground track of the maneuver 
is shown in figur e 7. The nodal shift results in an additional goou 
U. S . pass for post- burn eval uation . The burn has 8 minutes pre-burn 
and 3 mi nutes post- burn gr ound cover age . 

Following the APS BTD , the CSM powers down and coasts on to the 
fifth , and final , period of activities. 

5.5 Fifth Period of Activities 

The fifth period of activities is principally a simulation of the 
transearth phase of the LLM. 

5 . 5 .1 Transearth injection simulation maneuver .- The CSM is powered 

up at 05d20h00m00~ g . e . t . , and the IMU is aligned durin~ two night passes . 
Following a 19- second, two-jet RCS ullage, the SPS is ignited at 

6d h m s 
0 00 10 00 g . e . t . for a 30-second, 700- fps 6V burn controlled by the 
LAPG mode . This burn is to simulate the maneuver timeline of the lunar 
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mission. The effect in this mission is to lower perigee altitude to 
90 n . mi. and raise apogee altitude to 200 n . mi . ; the remainder of 6V 
is expended out- of- plane, southward. The burn occurs over the Ascension 
MSFN site and places the line of apsides so that perigee is located 
slightly west of maximum latitude . Orbital apsidal regression brings 
perigee into a good position for possible RCS deorbit on the last 4 days 
of the mission . The 90-n . mi . perigee altitude allows SM RCS deorbit, 
and the 200- n . mi . apogee altitude prevents excessive orbital decay . 

d h m s . 
5. 5.2 Transearth MCC maneuver . - At 07 18 00 00 g . e .t., the CSM is 

powered up and IMlJ is alir.ned during two night passes. At 07d22hllm40s g.e.t., 
the RCS is burned using LAPG for 21 seconds and results in 10-fps 6V. 
The burn is out- of- plane and does not affect the apogee and perigee 
altitudes . The maneuver is part of the simulation of the LLM transearth 
maneuver timeline. The burn occurs over the Bermuda MSFN site. 

5. 5.3 Deorbit .- Deorbit preparation begins at 09dl6hoomoos g.e . t. 
The IMU is aligned during two night passes. The external 6V guidance 
is targeted so that the deorbit burn will be executed as follows: 

1 . The spacecraft holds a deorbit attitude so that there is a pitch 
angle of 31 . 7° between the line of sight to the horizon and the +X axis 
of the spacecraft . 

2 . The resulting entry (400 000- ft altitude) velocity and flight
path angles are well within the entry corridor defined in reference 18 . 

3 . A touchdown at 60° W longitude in the Atlantic occurs, flying 
a near half- lift reentry profile . 

The retrograde , pitch- down , heads- up attitude defined in (1) above 
allows the crew a visual reference for the deorbit maneuver. Following 

a 15-second,four- jet ullage , the SPS is ignited at 09dl9h50m58s g .e . t. 
and burned for 10 seconds , resulting in a 6V of 242 fps . The burn occurs 
over the Hawaiian MSFN site . Following CM/SM separation at the deorbit 
attitude , the CM is oriented to entry trim attitude. Entry occurs at 

09d20hl2m52s g.e . t . , giving a total time of free fall of 13 minutes 
43 seconds. 

5 . 5.4 Reentry. - Reentry at 400 000-ft altitude occurs approximately 
13 minutes 53 seconds after SPS retrofire at 30° N geodetic latitude and 
96 . 0° W longitude . The reentry profile is approximately the same as 
that shown in the reference trajectory and is therefore not shown here . 
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Landing of the CM following the nominal reentry trajectory control 

occurs 09d20d28m20s g.e . t. at 28.2° N geodetic latitude and 60.14° W 
longitude. Should a back- up RCS deorbit become necessary, the next 
revolution provides desirable orbital conditions for a 60° W longitude 
touchdown following an apogee RCS burn. 
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TABLE I. - SPACECRAFT PARAMETERs6-

(a) Performance 

SPS engine performance 

Thrust (steady state), lb . . 
Specific impulse, sec 
Propellant flow rate, lb/sec 
SPS buildup !:IT, sec 
SPS tailoff !:IT, sec . . . . 

SM RCS engine performance 

Thrust (4 jet) , lb .... 
Specific impulse . . . . 
Propellant flow rate (4 jet), lb/sec 

APS engine performance 

Thrust , lb 
Specific impulse, sec .. . . 
Propellant flow rate, lb/sec 
APS buildup !:IT, sec 
APS tailoff !:IT, sec ..... 

DPS engine performance 

10 percent thrust, lb 
FTP thrust , lb 
47 percent thrust , lb . 
26 percent thrust, lb 
10 percent throttle specific impulse, sec 
Fl'P specific impulse, sec ..... . 
47 percent throttle specific impulse , sec 
26 percent throttle specific impulse, sec 
10 per cent throttle propellant flow rate, 
FTP propellant flow rate , lb/sec 
47 percent propellant flow rate, lb/sec 
26 percent propellant flow rate, lb/sec. 
10 percent buildup ~T , sec 
10 percent tailoff !:IT, sec 
26 percent tailoff !:IT , sec 

. . . 
lb/sec 

20 000 
313.0 
63.90 
0.015 
0.54 

400 
276.0 
1.45 

3500 
306.0 
11.44 
0.018 
0.122 

1050 
9713-10 080 

4987 
2730 

288.5 
302.5- 304.6 

289.9 
290.4 

3.64 
32.11- 33 .09 

17.2 
9 . 4 
o.8 
0.9 

0 . 59 

~ese parameters are derived from references 3, 5, and 19. 
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TABLE I.- SPACECRAFT PARAMEI'ERSa - Continued 

(a) Performance - Concluded 

IM RCS engine performance 

Thrust (4 jet) , lb . ....... . 
Specific impulse , sec ...... . 
Propellant flow rate (4 jet), lb/sec 

(b) Weights 

CM (with RCS propellant) , lb 
SM (with RCS propellant), lb 
SLA ring , lb . .. .. . 
Tanked SPS propellant , lb 

Total CSM injected, lb 

Ascent stage ,. lb . . .. 
RCS propellant, lb 
APS propellant tanked, lb 

Total, lb 

Descent stage, lb 
DPS propellant tanked , lb 

Total , lb . . . . . 

Ascent stage (loaded) , lb 
Descent stage (loaded) , lb 
IM crew _and equipment , lb 
IM cabling ....... . 
RCS C. a.and separation .. 

Manned IM inj ected , lb . . . 
(c) Earth and atmospher e constants 

Drag coefficient (CSM , IM , CSM/LM docked) 
Area (CSM , IM , CSM/LM docked) , ft2 
Eart h equatorial radius a , ft .. 
Earth polar radius b , ft . ... 
Earth rotational rate wE' rad/sec 

400 
276 

1.45 

12 972 
10 800 

91 
39 582 
63 445 

4762 
605 

5172 
10 539 

4356 
17 884 
22 240 

10 539 
22 240 

484 
- 3 
- 4 

33 256 

2.0 
129 . 5 

20 925 741. 47 
20 855 591. 48 

0. 729211506 X 10- 4 

aThese parameters are derived from references 3, 5, and 19. 
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a 
TABLE I .- SPACECRAFT PARAMETERS - Concluded 

(c) Earth and 

Gravity coefficients for 
oblate earth model 

atmosphere constants 

\

A0 , ft/sec 2 

A1 , ft/sec 2 

A2 , ft/sec 2 

Radius of spherical earth RE, ft ... . 

Gravity at sea level, g, ft/sec 2 ... . 
Number of feet per nautical mile , ft/n . mi . 
Number of degrees per radian , deg/rad . 
Atmospheric pressure at sea level , P SL , lb/in2 

Density at sea level , P
00 

SL' slug/ft 3 

Sound speed at sea level, CSL' fps .. 

Viscosity at sea level , µSL ' slug/fps 

Gravity constant for converting mass to 

- Concluded 

32 .146536 

0.0521882775 
3.616483034 X 10- 5 

20 925 738.19 

32.146546 
6076 .11549 
57.2957795 
14.6959722 

2 .3768846 X 10- 3 

1116.45 

3,73717340 X 10- 7 

weight , gWM, ft/ sec 2 . . . . . . . . . . . . . . 32.174049 

aThese parameters are derived from references 3, 5, and 19. 
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TABLE II. - TARGET LOADS FOR MISSION E POWERED Yi.ANElNERS 

(a) SPS Maneuver 1 (MCC ) 

T. , days:hr:min:sec .... 
i g 

XT' ft 

YT' ft 

ZT, ft 

tf, sec 

C 

Targets 

Lambert ( P31) 

External 6V (P30 ) 

6V , fps 
X 

6V, fps 
y 

6V, fps 
z 

Weight, lb 

Trim sets 

SPS engine pitch trim setting, deg 

SPS engine yaw trim setting , deg . 

o.47655189 

0 . 54373354 

0.69083434 

REFSMMAT 

- 0.81523747 

- 0.02081751 

0 . 57875253 

00:07:31:34.7 

14 516 630 

- 23 578 742 

9 595 194 

3653 . 4 

0.32906862 

- 0 .83899968 

o.43335135 

0 . 5 

34.o 

0 . 0 

0 . 0 

96 174 

-1 .147 

0.659 
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TABLE II.- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

IGA, deg 

MGA, deg 

OGA, deg 

(a) SPS Maneuver 1 (MCC) - Concluded 

IMU Gimbal angles at T. 
ig 

0.0 

0.0 

0.0 
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TABLE II.- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(b) SPS Maneuver 2 (LOI) 

T., days:hr:min:sec .... 
1g 

Targets 

Lambert (P31) 

XT, ft . . . . . . . . . . . . . . . 

00:14:32 :22.7 

YT, ft . . . . . . . . . . . . . . . . . . . . . . . . . 

ZT, ft . . . . . . . . . . . . . . . . . . . . . . . . 

10 342 919 

-18 562 745 

7 485 213 

4504.9 tf, sec . . . . . . . . . . . . . . . . . . . . . . .. 

C 

External 6V (P30) 

6Vx' fps .............. . 

6V , fps 
y 

6V , fps 
z 

Weight, lb 

Trim sets 

SPS engine pitch trim setting, deg 

SPS engine yaw trim setting, deg. 

X 0.55395104 

Y = -0.50282483 

Z -0.66355511 
SM 

REFSMMAT 

-0.79631941 

-0 .08744504 

-0 .59852213 

-466.9 

0.0 

95849 

-1.140 

0.24292719 X1 

0.85995381 Y1 

-o.44884946 z1 
MNBY 
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TABLE II.- TARGET LOADS FOR MISSION E POWERED MANElNERS - Continued 

(b) SPS Maneuver 2 (LOI) - Concluded 

IGA, deg 

MGA, deg 

OGA, deg 

IMU Gimbal angles 

• 

0.0 

0.0 

0.0 
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TABLE II .- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(c) SPS Maneuver 3 (c i rcularization ) 

T. , days :hr :min :sec .. . 1g 

Target 

External t:.V (P30) 

AVx' fps . . ....... ... . . . 

t:.V, fps 
y 

01 :04: 37:54.5 

-368 . 5 

0.0 

t:.V , fps 
z . . . . . . . . . . . . . . . . . . . . . . . -467 . 0 

66 175 Weight , lb 

Trim sets 

SPS engine pitch trim setting , deg 

SPS engine yaw trim setting , deg . 

SM 

0 . 71346070 

-0 . 54191069 

-0.44419209 

IGA , deg 

MGA , deg 

OGA , deg 

REFSMMAT 

- 0 . 49092762 

0 . 06572996 

- 0.86871722 

IMU Gimbal angles 

o . 49996389 

o . 83786180 

- 0 . 21914318 

- 0 .640 

0 .076 

XI 

YI 

ZI 
MNBY 

0 . 0 

0. 0 

0 . 0 
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'l'ABLE II. - TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(d) DPS Maneuver 1 (DOI) 

T. , days:hr:min:sec 
ig 

6V , fps 
X 

Target 

External 6V (P30) 

01:22:37:40 . 0 

0 . 0 

t,,V , fps . . . . . . . . . . . . . . . . . . . . . . . 40.0 
y 

6V , fps 
z 

. . . . . . . . . . . . . . . . . . . . . . 0.0 

Weight, lb . . . . . . . . . . . . . . . . . . . . . . 62 386 

DPS engine pitch trim setting 

DPS engine rol_l trim setting 

X 0.52468833 

Y = 0.09197442 

Z -0.84631131 
SM 

Trim sets 

REFSMMAT 

-0.10287283 

-0.98001072 

- 0 .17028259 

IMU Gimbal angles 

IGA, deg 

MGA , deg 

OGA, deg 

0.552 

0 .940 

-0.84505583 XI 

0 .17640773 YI 

- 0 . 50473854 ZI 
MNBY 

0.0 

0 . 0 

0.0 
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TABLE II .- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(e) DPS Maneuver 2 (MPD) 

T. , days:hr:min:sec ... 
ig 

Target 

External 6V (P30) 

6 V x, f'ps . . . . . . . . . . . . . . . 

6V , f'ps 
y 

Weight , lb 

DPS engine pitch trim setting 

DPS engine roll trim setting . 

X 0. 50409992 

Y = - 0 .69497460 

Z - 0 . 51273147 
SM 

Trim sets 

REFSMMAT 

- 0.14080670 

- 0 .65187532 

0.74513891 

IMU Gimbal angles 

IGA, deg 

MGA, deg 

OGA, deg 

01:23:53:00 .0 

- 151.3 

2880 .0 

38 .9 

62130 

0 . 553 

0.940 

-0 .85208967 XI 

- 0.30342844 XI 

- 0.42646738 . z 
I MNBY 

0.0 

0.0 

0.0 
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TABLE II. - TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(f) SPS Maneuver 4 (trim) 

T. , days :hr :min:sec . .. 
1g 

6V , fps 
X 

Target 

External 6V (P30) 

02 :04 :24 :49 . 3 

- 10.0 

6V , fps y . . . . . . . . . . . . . . . . . . . . . . . . 0.0 

6V , fps z • • • • • ♦ • • • • • • • • • • • • • • • • • - 55 .0 

45 895 Weight , lb 

Trim sets 

SPS engine pitch trim setting - 1 .060 

SPS engine yaw trim setting -0.100 

X o. 45054707 

y = - o .47497670 

z - 0.75591297 
SM 

IGA , deg 

MGA, deg 

OGA , deg 

REFSMMAT 

- 0.76515657 

0.23077565 

- 0 .60106403 

IMU Gi mbal angles 

0 . 45993774 XI 

0 .84919948 Y
1 

- 0 .25945625 z1 
MNBY 

0.0 

0 .0 

0 .0 
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TABLE II.- TARGET LOADS FOR MISSION E POWERED MA.NEUVERS - Continued 

(g) SM/RCS Maneuver 1 (initial phasing) 

T. , day:hr:min:sec ... 
ig 

t:.V, fps 
X 

t:.V , fps 
y 

t:.V, fps 
z 

Weight, lb 

X 0.17079820 

Y = o.44266240 

Z 0.88027151 
SM 

IGA, deg 

MGA , deg 

OGA , deg 

Target 

External t:.V (P30) 

REFSMMAT 

-0.90357374 

-0.28589678 

0.31908849 

IMU Gimbal angles 

02:23:22:54.o 

0.39291528 

-0.84989002 

0. 35114747 

-0.80 

0.00 

5.00 

29 176 

XI 

YI 

ZI 
MNBY 

267 .8 

- 0.5 

-179 .6 



31 

TABLE II. - TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(h) APS Maneuver 1 (insertion) 

Target 

T. , days :hr :min :sec . .. .. 
J.g 

PGNCS (P30) external 6V components 

6V , fps 
X 

6V , fps 
y 

6V , fps 
z 

AGS (s10 = 5) external 6V components 

6V , fps 
X 

6V , fps 
y 

6V , fps z 

Weight, lb 

X -0 . 88027151 

Y = o.44266240 

Z SM 0.17079820 

IGA, deg 

MGA, deg 

OGA, deg 

REFSMMAT 

-0 . 31908849 

-0 .28589678 

- 0 . 90357374 

IMU Gimbal angles 

03 :00 :48 :53 . 8 

- 38 . 46 

0 . 79 

- 124 . 48 

-37 .17 

0 . 79 

- 124 . 87 

11 023 

- 0 . 35ll4747 X 

- 0 . 84989002 Y 

0 . 39291528 Z MNBY 

- 0 . 2 

- 0 . 4 
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TABLE II.- TARGEI' LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(i) APS Maneuver 2 (CDH) 

Target 

T. , days:hrs:min:sec ..... 
ig 03: 02: 33 : 01. 7 

PGNCS (P30) External 6V Components 

6V , fps 
X 

6V , fps y 

6V, fps 
z 

6V, fps 
X 

6V , fps 
y 

6V, fps 
z 

. . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . 

AGS (s10 = 5) External 6V Components 

. . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . 

Weight, lb . . . . . . . . . . . . . . . . . . . . 

X 

y 

z 

= 

IGA, deg 

MGA , deg 

OGA, deg 

-0.88027151 

o.44266240 

0.17079820 

REFSMMAT 

-0.31908849 

-0.28589678 

- 0.90357374 

IMU Gimbal angles 

-0.35114747 

- 0. 84989.002 

0.39291528 

73,58 

0.00 

6.42 

73,54 

0.0 

6,93 

10872 

X 

y 

z 
MNBY 

229 .6 

o.o 

0 .1 
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TABLE II .- TARGET LOADS FOR MlSSION E POWERED MANElNER - Continued 

(j) LM/RCS Maneuver 1 (TPI) 

Target 

T. , days :hrs :min: sec ..... 
i g 

PGNCS (P30) External 6V Components 

6 V , fps • • • • • • • • • • • • • • • • • • • • • • • X 

6 V , fps , , • • • • • • • • • • • • • • • • • • • • • y 

6V , fps , • • • • • • • z 

AGS (s10 = 5) External 6V Components 

6V , fps . . . . . . . . . . . 
X 

6 V , fps . . . . . . . . . . . . . . . . . . . . . . . 
y 

6V , fps 
z 

. . . . . . . . . . . . . . . . . . . . . 

Weight, lb 

E, deg 

wt , deg 

X 

y = 

z 

-0 .88027151 

o.44266240 

0 .17079820 

P34 TPI tar gets 

REFSMMAT 

- 0 . 31908849 -0.35114747 

- 0 . 28589678 - 0.84989002 

- 0.90357374 0.39291528 

03 :03:31:55 .4 

XI 

YI 

I 

- 19 ,39 

- 0 .68 

9 .75 

-19 . 29 

- 0 .68 

10796 

207 .3 

130 . 0 

MNBY 
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TABLE II.- TARGET LOADS FOR MISSION E POWERED MANEUVER - Continued 

(j) LM/RCS Maneuver 1 (TPI) - Concluded 

IGA, deg 

MGA, deg 

OGA, deg 

IMU Gimbal angles 

207 . 2 

-1.6 

-179 .1 
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TABLE II . - TARGET LOADS FOR MISSION E POWERED MANElNERS - Conti nued 

(k) APS Maneuver 3 (burn to depletion) 

T. , days:hr :min: sec ..... 1g 

Tar get 

PGNCS (P30) exter nal 6V components 

6V, fps 
X 

04 :01: 29 :00 

-783.0 

6V y, fps . . . . . . . . . . . . . . . . . . . . . . . . . 

6V , fps 
X 

6V, fps 
y 

6V, fps 
z 

AGS (S = 5) external 6V components 
10 

Weight , lb 

REFSMMAT 

X - 0.40981111 0.25813669 

y = 0.37649886 0.92147890 

z SM -0.83084501 0.29024484 

IMU Gimbal angles 

113.0 

-768 .7 

-9646.2 

-183.8 

10 661 

0.87488303 X 

-0.09552603 Y 

-0.47482047 Z MNBY 

IGA, deg 0.0 

MGA, deg 0.0 

OGA, deg 0.0 
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TABLE II.- TARGEI' LOADS FOR MISSION E POWERED MANElNERS - Continued 

(1) SPS Maneuver 5 (TEI) 

T. , days:hr:min:sec ... . 
ig 

Target 

Lambert (P31) 

XT' ft . . . . . . . . . . . . . . . . . . . . . . . . . 

YT, ft . . . . . . . . . . . . . . . . . . . . . . . . . 

ZT, ft . . . . . . . . . . . . . . . . . . . . . . . . 

tf, sec . . . . . . . . . . . . . . . . . . . . . . . . 

C . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6V, fps 
X 

External 6V (P30) 

6V, fps 
y . . . . . . . . . . . . . . . . . . . . . . . . 

6V, fps 
z 

Weight, lb 

. . . . . . . . . . . . . . . . . . . . . . . 

Trim sets 

SPS engine pitch trim setting, deg 

SPS engine yaw trim setting, deg. 

REFSMMAT 

06:00:10:00 

-u687766.o 

-11216102.0 

1380.3 

0.5 

-20.66 

-:387 .60 

29 130 

-2.85 

-0.19 

X 0.23361323 0.68903043 0 .68604801 X 

y -0.52303804 o.68384437 -0.50871215 = y 

z SM ·- 0. 81966823 -0.23998733 0 .5201442~ z MNBY 
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TABLE II.- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(1) SPS Maneuver 5 (TEI) - Concluded 

IGA , deg 

MGA , deg 

OGA, deg 

IMU Gimbal angles 

0 . 0 

o.o 

0 . 0 
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TABLE II .- TARGET LOADS FOR MISSION E POWERED MANElNERS - Continued 

(m) SM/RCS Maneuver 2 (MCC2) 

Target 

T. , days :hr:mi n: sec ... . 
J..g 

XT,. ft 

YT' ft 

ZT' ft 

tf, sec 

C 

6V, 
X 

f ps 

6V, y fps 

6V, z fps 

Weight, lb 

X 0.18734311 

y = -0.62013455 

Z SM -0.76179767 

Lambert (P31) 

External 6V (P30 ) 

REFSMMAT 

-0.47144049 

-0 .73713647 

o.48412154 

07 : 22 : 11 : ~ 0 

12598186. 0 

16658062 .0 

-6396659, 6 

-0.86176936 

0.26844545 

-0.43045400 

1371.5 

0.0 

0.0 

10.0 

0.0 

27 194 

X 

y 

z MNBY 
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TABLE II .- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Continued 

(m) SM/RCS Maneuver 2 (MCC2) - Concluded 

I GA, deg 

MGA, deg 

OGA, deg 

JMU Gimbal angles 

0 . 0 

0 . 0 

0 . 0 
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TABLE II .- TARGET LOADS FOR MISSION E POWERED MANEUVERS - Concluded 

(n) SPS Maneuver 6 (Deorbit) 

T. , days :hr:min:sec 
ig 

~v, fps 
X 

Target 

09 :19 : 58:58 . 3 

External ~V components (P30) 

. . . . . . . . . . . . . . . -154 . 6 

~v, fps 
y 

. . . . . . . . . . . . . . . . . . . . . . . 0.0 

~v, fps 
z 

Weight, lb 

Trim sets 

SPS pitch engine gimbal trim setting 

SPS yaw engine gimbal trim setting. 

X 

y = 

z SM 

-o . 40542312 

0.061307097 

0.91207099 

IGA, deg 

MGA, deg 

OGA, deg 

REFSMMAT 

- 0.79755523 

-0 . 51128049 

- 0.32015293 

IMU Gimbal angles 

o . 44669650 

-0 .85722442 

0.25618073 

185 . 74 

27 164 

-2 . 83 

-0.56 

X 

y 

Z MNBY 

180 . 0 

0 . 0 

180.0 
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TABLE III.- APOLLO TRACKING SHIP LOCATIONS FOR MISSION E 

Longitude, Geodetic 
Ship name latitude, 

deg deg 

Vanguard 50.0 w 25.0 N 

Mercury 127.0 E 25.0 N 

Redstone 34.o E 27 .0 s 

Huntsville 118 . 0 w 29 .0 s 



TABLE I'I .- MAJOR EVENTS FOR MISSION E 

Position at initiation 

Time of Geodetic Resulting 
Event initiation, Duration, latitude, Longitude, Altitude, h/hp ' t:.V , Station 

day :hr :min :sec hr:min :sec deg deg n. mi . n . mi. f'ps coverage 

(a) First period of activities 

Launch 00:00 :00:00 00 :11:25 28. 5 -80.06 0 .0 -- -- MIL, GBI, BDA 
Vanguard 

Insertion 00 :00:11:35 -- 32 . 0 - 54 .o 104 104/100 -- Vanguard 

Injection (TLI) 00 :03 :16:52 00:02:33 26 .0 - 62. 0 104 3956/107 4220 BDA, Vanguard 

T&D, LM extraction 00:03:43:40 00:47:35 -21.5 23 . 4 1529 -- -- ACN, CRO , CNB, GWM 

MCC Maneuver 00 :07:31:34 00:00 :05 -25.4 60.3 3956 3956/130 34 Redstone, CRO 

Passive thermal control 00:07 : 45:00 00 :47:28 - 19 . 3 71.6 3825 -- -- Redstone, CRO, MER, GWM 

3rd apogee navigational 00 :09:28:57 01 :45:01 -26.9 -49,3 2000 -- -- ACN, Redstone 
sightings 

4th apogee navigational 00:12:18 :52 01:45 :01 -27 . o 
sightings 

-91.7 2000 -- -- Huntsville, ANT 

LOI maneuver 00 :14:32:22 00 :07:44 30 .5 115 , 3 182 400/130 3724 Mercury, GWM 

Circularization maneuver 01:04:37:54 00:00:59 32 . 2 -108 . 6 152 150/150 595 GYM , GDS 

(b) Second period of activities 

Docked DPS DOI maneuver 01:22:37:40 00 :01 :09 31.0 - 17 . 4 150 ,150/150 4o CYI 

Docked DPS MPD maneuver 01 :23:53:00 00:11 :17 25 .8 -103.4 149 161/145 2883 GYM, TEX, MIL, GBI, 
VAN 

SPS trim burn 02:04:24:49 00:00:03 29 .8 -165.2 150 150/150 56 HAW 

(c) Third period of activities 

CSM/LM separation 02:22 :20:00 00:00:01 26 .6 - 93 ,3 149 -- 1 TEX, MIL 

SM/RCS phasing maneuver 02:23:22:54 00:00:12 -24.o 151.6 149 149/147 5 CNB 



TABLE IV.- MAJOR EVENTS FOR MISSION E - Concluded 

Position at initiation 

Time of Geodetic Resulting 

Event initiation, Duration, latitude, Longitude, Altitude , hihp' t:.V , Station 

day:hr :min:sec hr:min:sec deg deg n. mi. n. mi. fps coverage 

(c) Third period of activities - Concluded 

APS insertion maneuver 03 :00:48: 54 00 :00:12 28.8 113,3 149 156/116 130 CRO 

RCS CSI maneuver 03 :01:39 :00 00:00:00 21.8 -57,6 122 -- 0 VAN 

APS CDH maneuver 03:02:33:02 00 :00:07 - 3. 6 142.7 156 158/156 74 None 

TPI 03:03:31:56 00 :00 :19 -23.3 -2.9 160 159/144 22 None 

1st gate 03:04:00:34 00:00:24 - 9 .1 111.3 148 155/146 14 CRO 

2nd gate 03:04 :06 :08 00 :00 :16 2 .6 129 146 151/146 10 None 

Docking 03:04:20 :00 00 :10:00 23 .1 143. 0 149 149/149 -- GWM 

(d) Fourth period of activities 

CSM/IM separation 04:01 :12 :00 00:00:02 19.7 -164.o 146 149/146 1 HAW 

APS burn to depletion 04 :01:29 :00 00 :08 : 35 30 . 3 -92.8 148 481/148 7934 GST, GYM, TEX, MLA, VAN, 
GBI, BDA 

(e) Fifth period of activities 

Tr ansearth injecti on burn 06 :00 :10:00 00:00:30 - 0 .6 - 18 .9 145 201/89 700 ACN 

RCS MCC maneuver 07:22:11:40 00 :00:21 25.6 -60.1 89 194/89 10 BDA, ANT 

Deorbit 09 :19 : 58:58 00 :00:10 ll .2 - 150 .0 152 188/-2 241 HAW 

Touchdown 09 :20 :28: 20 -- 28.2 - 60 .1 0 -- -- BDA 
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TABLE V.- SPACECRAFT LIGHTING SUMMARY 

(al Command and service modules 

DAY 15 11H 19 ~· W }O SEC . 00) 

--------su~~L1-------- --------l'OONRI SE-------- -------~~ONSET--------
H ,, s LONG 0 H II s LONG 0 H II s LONG 

0 3 35 32.23 ,,.as 

0 5 57 t,4.46 -143,29 
6 !:) 11.22 -106 , 25 

0 6 25 4.00 -37 , 01 

0 8 47 ,7, 72 176,17 
8 55 13,69 -146 , 97 

0 9 14 59, 23 -7),22 

0 11 37 '16 ,31 134,88 
11 45 8 ,44 170,62 

0 12 5 6, 13 - 121,22 

0 14 27 55 ,411 93 , 63 
14 3!:> 8 , 39 126,34 

0 14 59 51 . 05 - 147,88 

0 15 'i9 ,6.29 62,42 
H, <; 1.11 104 , 07 

0 16 34 17,34 -171,08 

0 17 34 9,74 39 , 96 
17 43 22 ,22 80 , 51! 

0 18 8 46,46 165 , 92 

0 19 'I 3s ,9e 16, 99 
19 17 '14 , 20 57, 2 1 

0 19 43 13,51 14 2 , 79 

0 20 43 4,34 - 5 , A2 
2U 52 7 , 6<; J3,95 

0 21 17 JA,96 119 , 56 

0 22 17 , 5 . 53 - 28, 41 

REVOLI JTICN 

3,24 
3,29 
J,A3 
3,0J 
4 ,13 
4 , 17 
4 , 71 
4 , 82 .s:-
5 , 01 """ 5 , 05 
5,61 
5.70 
s . e<i 
5 , 93 
6,48 
6 , 58 
6,A2 
6,90 
7,40 
7,53 
7,77 
7,113 
8,36 
8,46 
8 ,70 
8,78 
9,29 
9,39 
9 , 63 
9,71 

10 . 22 
10,34 
10,56 
10,65 
11, l !\ 



TABLE V. - SPACECRAFT LIGHTING SUMMARY - Continued 

(a) Command and service modules - Continued 

--~-----~U~kiS( - ----- - - - - - -----su~SlT- ------- - ----- --tJOONRISE-------- ---- ----IIOONSET--------
0 H ~ s Lv~G u H M s LONG 0 H ,, s LONG I) H II s LONG RfVOLUTlOI\ 

u "2 2b .,~ . 21 10 . 24 11.21 
0 22 52 3. 16 %.26 11 .40 

0 22 ~9 J.S , 91 1~4 , 0."! 11,51' 
0 23 52 9.4(, -5~.19 12, 11 

0 0 43,50 - 13 , 40 12,?0 
0 26 31-85 73.27 12.44 

l 0 33 .:)~ , 1:10 lv0 . 3ti 12,51 
1 26 ~6.17 -73 , 71 13,04 

1 35 2,71 -36 , 9A 13, 13 
2 0 59,54 50,23 13,37 

2 7 :>2.JY 7b,7l 13 , 44 
3 s.oe -96,45 13,97 

3 9 23 , 07 -60 , 46 14,0f> 
3 35 25,56 27,08 14,31 

3 42 ij , 9U 5.l,04 14,39 
4 35 40,95 -118,66 14, A9 

4 44 6 , 50 - 82 , 90 15 , 00 
5 11 31 , 17 10 .17 15 , 27 

l 5 16 .:>3 , vo 40 , 5::> 15 , 34 
6 '\ ~2.01' - 141 , 53 15,/15 

6 14 6 , 59 - l05d2 15,'l4 
6 41 38 , 48 - 11,73 16 , 21 

1 b 41i Sl.l.l Hl , Ull 16,28 ~ 
7 35 42 , 50 - 163,07 l6,7'l 

7 44 6 , 64 - 127 , 74 16 , 88 
8 11 45,58 - 3,3,63 17,14 

1:1 18 i9,U - 4.39 11.22 
9 5 '\3 , 47 175 . 43 17,72 

9 14 6 , 64 - 150 , 16 17,Al 
9 41 52 , 51 - 55 , 53 18,08 

9 48 l7,U5 - 2b , 86 18 . 15 
1 10 36 5 , 07 153,99 18,66 

l 10 '14 6 , 61 -112 , oe 18 , 75 
l 11 11 59,29 - 77,42 19 , 02 

1 11 18 24,91 -49,32 19,0<l 
l 12 6 17.37 132,60 19,60 

l 12 14 6.52 165,01 19,69 
l 12 42 5,95 - 9<J.32 19-% 

1 12 lt6 22 , b9 - 71 . 79 20,03 
l 13 36 30 , 4S 111 • 27 20 , 54 

l 13 44 6 , 40 142 . ~9 20,63 
l 14 12 12,52 -121.21 20,89 

l 1'I 18 20 , 40 - Y4,2o 20,97 
1 15 6 44,51 90,02 21,48 

l 15 14 6,23 120 , 18 21 , 57 

l 15 42 19.01 -143 . 09 2l,A3 

l 15 4b 18,04 - llb,71 21, <l 1 
1 16 36 ,7.72 68,70 22,44 

l 16 44 6,03 97, 77 22,50 
l 17 12 25,44 - 164,96 22,77 

l 17 18 15,ol - lS9.17 22,85 
l 18 7 8,52 47, 18 23,38 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(al Command and service modules - Continued 

--------~~NKl~L-------- -•---- --5Uh~El •------- - -------l'CO~RISF-------- - -------uCONSET--------
u h .. ~ Lvt\\.> V t i " ~ LONG 0 H " s LONfi C f< ., s LONG REVOLt;TICI', 

l 18 14 s , 7c 75,3f- 23.44 
le 4(' 3) . ~5 17 l , l 7 23 , 71 

l lll '+tl DdU -l<>l . &2 23 .711 
l 19 ~7 19 , M 2s.11 24 , 31 

l 19 44 5 .49 5? , % 2'• • . ~/\ 
1 20 12 .!8 . ?!) 151 ,32 2 1• , 65 

l 2U lll l0 , o2 17~.92 24.7? 
I 21 7 11 , 87 4,28 25,25 

l 21 14 5 , lb 30 - ~4 25,32 
l 21 42 ti4 , 65 l 2'J , 4P. 25,59 

l 2 1 48 7 • d0 l!)J , 47 25.66 
1 22 37 49.87 - 16,68 26.11\ 

l e:2 44 ';.} U 8 ,42 26 , 24 
l 23 12 49,92 107 , 55 26 , 51 

l 23 lb •C~ l.! 0 , 6d 26.58 
2 0 II 52 , 96 -J!\.98 27,12 

2 0 l o 2 4.57 - 12,.:!8 21.2n 
2 0 4;> 50,30 ar, , 5;, 27 , 41' 

2 u 4 1l U; ,t>.:i lU9,65 21 . ;5 
2 1 39 14. 65 -57,50 28 , 08 

l l 45 .l3 . ~2 - 34,6€ 28,D 
2 2 13 8,50 64 , 00 ?.B ,'-2 

2 l ld ~S,o!> t7 . 2d 211 , 49 .r=-

2 3 g l:0,9f -78,68 29.01 
v\ 

~ 3 15 42 , 64 - 57 . 07 29.07 
2 3 43 2&,07 4::?,t-s3 29.3'i 

~ .3 4b .)2,4o c4 , 9u 29,4? 
2 4 40 15.'i.3 -99,50 29. 95 

l 4 4 t, , ld -1g,1e .30.01 
2 5 13 56 . 74 21 .57 .30.30 

2 5 lll ~U,!J.S 4.l,2U 30,34 
?. 6 1n ~7 . 5(- -120. 55 30,ll'l 

l 6 lb 2,37 -101 , 56 30.'l5 
2 6 44 8 , 34 .09 31,23 

2 0 41l ~o.iu e:O, IH 31,211 
2 7 40 59 .~7 -141 , &3 31.85 

2 7 4t, 4 . 53 -123 . 94 31,pq 
2 8 14 20,00 -21,37 32. 17 

2 b lll 49 , <>.l -1 , 58 :!2,?? 
2 9 11 18 , 49 -162,93 32.79 

<'. 'I 16 6,65 - 146 ,.32 32.82 
2 g 44 31. 76 -4?.83 33. 11 

2 9 4U ~<J,12 -c!J .9o 33.16 
2 \0 41 ~ll,79 175,1'4 33, 7,' 

<'. 10 46 8 , 74 -H,8.o9 3~.76 
2 11 14 43,&7 -64 , 26 34,05 

2 11 lll '+b • ~7 - 4b.34 311.10 
2 12 12 . 44 154 . 69 3" ,66 

c 12 l(, 10,79 168. <J3 34.70 
2 12 "4 56.S<J - 85, 61 35.01 

2 12 'Hl 47.9'1 - bd.72 35 , 03 
? 13 42 ?3 . 67 133,63 35,60 



TABLEV.- SPACECRAFT LIGHTING SUMMARY - Continued 

(a) Command and service modules - Continued 

------ --~UhttlSt-------- --------SUhS~T-------- --------VOONRISE-------- --------VOONSET- - ------
I) H V 5 LOt-.G u H V 5 LONG D H ~ s LONG D H M s LONG REVOLIJT I Ol's 

" 13 4b 12.81 146,56 35,64 
2 14 15 12,23 -lOfi ,76 35,95 

2 14 lo '+7,J7 -91,U<; 35,97 
2 15 12 48 , 77 112,67 36,54 

" 15 16 14,76 124,20 36 , 57 
2 15 45 27 , 68 -127,92 36,89 

2 15 'Ill 46,71 -11.3,% 36,91 
2 16 43 I 0,54 91 ,47 :37.49 

2 16 46 16,72 101, 83 37,51 
2 17 15 43 , 00 -149,08 37,!!2 

2 17 lb ➔b,Ul -lJ!;) ,tlj 37,A5 
2 18 13 12,46 70 , 26 38,43 

2 18 16 Hl,61 79,46 38,4<; 
2 18 45 58 , 29 -170,25 38, 76 

2 Ul 4b '15 , 27 -lb8,2~ 38,7'1 
2 19 43 ~5 . 65 49, 12 39 , :n 

2 19 4b 20 , 46 57.10 39 , 39 
2 20 16 13,61 16/l , 60 39 , 70 

2 20 lb '14,50 119 , 44 39,72 
2 21 14 :>0,32 28,06 40 , 31 

2 2 1 lo 22 , 26 ..l4, 74 40,32 
2 21 46 29 . 04 147,45 40,64 

2 21 48 '+3,7U 1~7 , UB 40 , 66 
2 22 44 46 , 9<; 7,12 41 , 24 

,!. 22 46 25 , 69 12, 41' 41,26 -i=-
2 23 16 44,22 126,32 41,"iA -:i 

2 23 18 i.Jl • Od l.l4. 70 41,61 
_, 0 15 9 ,46 -14, 00 42,l'l 

j 0 lb 25, 77 - 9 , 88 42 , 20 
3 0 46 59 , 94 10<;,27 42,52 

j u 4b J9 · " ·1 112.32 42,';4 

3 I 4 5 32 ,69 - 35,13 43, 13 
j l 4b 26 , 44 - 32, 23 43, 14 

3 2 17 17 , 46 84,32 43,47 
J 2 18 Jo . tto 9U , 0<' 43,4f\ 

3 3 15 'i6,84 -56,21 44,07 
J 3 lb 27 , 09 -54,b9 44 , 0B 

3 3 47 35,28 63 ,39 44 , 41 
.3 J <ib J6,'I.! t,7 , 67 44 ,42 

j 4 4b 25 , 57 - 77, 06 45,02 
3 4 46 19,21 - 77 , 40 45,02 

3 5 17 52,93 42 , 44 45 ,34 
3 b ltl J7,2J 4~ . 'H! 45 , 36 

J 6 16 2& , 04 -99,42 45 , '16 
3 6 16 42,05 -9A, 57 45,96 

j 6 4d Jb , lb .i:.'.J .l j 46 , 30 
3 6 48 13,23 21 ,64 46,30 

j 7 46 26 , 4b -121,77 46,QO 
3 7 47 5 , 78 - 11°,69 46,90 

j 8 18 J3 , U.< , 79 47 , 24 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

Ca) Command and service modules - Continued 

- - ------SUhRl::,E-•------ --------SUNSEl-------- --------~OONRISE-------- -------- ~OONSET--------
0 H ~- s LONG u H "· s LONG D H M s LONG 0 H " s LONG REVOLUTION 

3 8 18 33.57 ,e2 117,211 
3 9 lb 2b , 81 - 1114-13 117,84 

3 9 17 10,511 -1110,75 47,811 
3 9 48 J0,8<+ - 21 , 56 48. 18 

3 9 118 53,bO - 20 .02 118,111 
J 10 4b 27, 11 -lbb , 48 118,77 

3 10 47 5b , 21 -lbl,77 48,79 
3 11 18 28,bl - 113 , 90 119, 12 

3 11 19 13,39 - II0,88 119,12 
3 12 lb 27,36 171,17 119,71 

3 12 18 17,82 177, 00 '19,73 
3 12 '+8 2b,3<+ - 6b,2'+ 50,06 

3 12 49 33.011 -bl,76 50,06 
J 13 4b 27 , 55 1118,82 50,65 

3 13 411 39,82 155,79 50,67 
3 14 18 2'1,02 • 88,58 50,99 

3 14 19 52, 60 -82,65 50,99 
3 15 lb 27,68 126 ,118 51,59 

3 15 19 2,26 Ull,62 51,61 
3 15 118 21,611 - llu , 92 51,93 

3 15 50 15, 71 -103,38 51,95 
J lb 4b 27,75 104,13 52,53 

3 16 49 ?5,25 113,117 52 , 511 
3 17 18 19 , 23 - l.lJ,25 52,87 -i:-

3 17 20 38 , 511 - 124,15 52,89 (X) 

3 18 16 27 , 7::, 81,79 53,116 
~ 111 19 4A , 89 92,37 53 , 411 

3 18 '18 16 , /':, ·l':l':l,59 53 , 81 
3 18 51 ,69 - 144 , 97 53 , 113 

J 19 46 27,70 59,'+5 54,40 
3 19 50 9,60 71,14 511,4'1 

3 20 18 14,2J -111.92 511,75 
3 20 21 22,27 -165 ,83 511,77 

J ~1 lb 21,::,7 37.tl 55,34 
3 21 2 0 29,11 119 ,85 55,37 

3 21 '+8 11,bb 1::,9 , 7':, 55,69 
3 21 51 113,37 173,26 55,71 

J 22 lib 27,36 111 . 1e 56,28 
3 ?2 50 118.59 211 . 57 56 , 31 

3 23 1a 9, 0 .. 137,42 56,62 
3 23 22 6,07 152 , 42 56,66 

4 0 16 27 , 12 -7,56 57,22 
II 0 21 8 , 07 7.30 57,25 

II 0 48 b , J7 11':l ,10 57,56 
II 0 52 30,26 131,62 57,60 .. 1 46 26,01 -29,93 58, 15 .. 1 51 29 , 30 - 13, 87 58.19 

4 2 ld 5 , 3b <Ji,bb 58,50 
4 2 22 52.95 110 , 72 58 . 511 

" 3 16 25-61 -':>2,27 59.09 
4 3 21 47,13 -35.19 59, 14 

II 3 'f!l 2 . /,t!_ /J , 54 59.411 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(al Command and service modules - Continued 

--------~UNHISE-------- --------su~SlT-------- --------~OONRISE-------- --------UCONSET--------
ll h M s LONG I) H M s LONG D H ~ s LONG C H " s LONG REVOLUTIOr,. 

4 3 53 14 .39 89, 74 59,48 .. 4 46 25, 12 -74, 60 60,03 
4 4 52 3,29 - 56,57 60 , 0A 

4 5 18 , Uc .. 8 ,2..l 60 ,37 
4 5 23 35 . 07 611,72 60,41 

4 6 16 24,55 - 96,92 60, 96 
4 6 22 l'l,O'l -77 ,'l? 61 , 02 

4 b '17 ':J7,27 -<:> , 'l l 61 ,3 1 
4 6 53 5'l ,31 47,A4 6 1, 37 .. 7 4b 23,8'l - ll'l , 25 61 , 'lO 

4 7 52 :'14,54 - 'l9,36 61,96 
4 8 17 !,4,45 3,60 62,25 

4 8 24 22,26 2f,,e8 62,31 
4 9 lb 23, 14 - 141,58 62, 84 

4 9 22 49 , 66 - 120,76 62,90 
4 9 47 51 , 57 -18,71 63, l'l 

4 9 54 43,88 5 , 84 63,25 .. 10 46 22,30 -16.3 , 90 63,78 
4 10 53 4,46 -1112.11 63,83 

4 11 17 48 , b2 -41,02 64, 13 
4 11 25 4,32 -15.26 64, l'l 

4 12 16 21,37 1 n . 78 64, 72 $ 4 12 2.3 18,97 -16.3,57 64,77 
4 12 47 45,bO -b..l • .3.3 65,07 

4 12 55 23,69 -.36.44 65.12 .. 1.3 46 20,.30 151,46 65,66 
4 1.3 5 3 J.3 ,19 175, 03 65,71 

" 14 17 42 , 51 - 1!5,b4 66,01 
4 14 25 43,68 - 57 .59 66 , 08 

" 15 16 19,24 129, 14 66,59 

" 15 23 44,60 153,51 66, 67 
4 15 47 ..l9 , .36 -107,95 66,94 

4 15 56 5.34 -78 .67 67.02 .. 16 46 16.03 106.82 67,53 
4 16 5.3 54,84 13l,'l4 67,61 

" 17 17 .36.12 - uo . 26 67 , 88 
4 17 26 25,42 -9'l,83 67,96 

4 18 16 16.72 114,51 68,47 
4 18 24 4 . 52 110.35 68.55 

" 11! 47 33,4d -152,5'1 68,80 
4 18 56 44,09 -121,07 68 ,eg 

4 l'l 'lo 15,.32 62,l'l 6'l,41 
4 l'l 54 13,65 811,75 6'l,48 

4 20 17 30,bl -17'1 , 81 6'l , 74 
4 20 27 1,49 -142,.38 69, 8.3 

"21 16 13,81 .39,88 70,35 
4 21 24 22 ,25 67,14 70,42 

4 21 47 28,09 11:>2 ,'l2 70 , 68 
4 21 57 17,75 - 16,3,75 70,77 

4 22 46 12,20 17,57 71,28 
4 22 54 30.30 45,50 71,36 

4 23 17 25 , .31 140 ,65 71,62 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(al Command and service modules - Continued 

--------:,UN~lSl-------- - - --- - --SU~S(l-------- --------l'OONF!ISE-------- --------YOONSET- -------L) 11 ,.. s LvM, .; H t< s LONI> D H ,.. s LONG 0 H V s LONG REVOLUTION 

4 2J 27 J2.94 174 .1!4 71.71 
!, 0 lb 10 • 50 - 4.74 72 . ?2 

5 0 24 '7.8J 2 J.e6 72,30 s 0 47 .!2,4b llcJ .Jc 
72,55 

5 0 57 so .so 15 1. 54 72.67 
!, l 4b 8068 -21.os 73.16 

5 1 54 44,8J 2,20 7J . 24 5 2 17 1<;.S<, '>uoll 
7J . 49 

5 2 28 7.46 132.22 73,60 s 3 lb 6 . 77 - 49.35 74.10 
5 3 24 51.30 -19 . 49 74 . 18 5 J 47 .l6 ob5 /J,84 

74.43 
5 3 58 23,02 110,P.3 74 , 54 

!, 4 46 4,75 - 71,65 75.04 
5 4 54 57,25 -<11,17 75 . 12 !, !, .l7 l3 , o4 Sl,58 

75,37 
5 5 28 37.32 89,JA 75,48 

:, 6 lb 2,6? - 93,95 75,9A 
5 6 25 2,68 - 62,88 76.05 !, o 47 10,5d ..:Y • 31 

76.31 
5 6 58 50,48 67 . 1!8 76,42 !, 7 46 ,38 -116,25 76,91 

5 7 55 7,58 - 84 ,61 76.99 VI !, 8 17 7.4b 7 , 04 
77,25 0 

5 8 29 2,59 46 , 33 77,36 
!, 9 15 58,0J -138 , 55 77,A5 

5 9 25 11,96 -106.35 77,93 !, 9 47 4,27 -1s.22 
78. 19 

5 9 59 13.75 24 , 1•1 78,30 
:, 10 4!, S5,51l - lb0 , 85 78,79 

5 10 55 15 , 82 -128 ,10 78, 87 5 11 17 1.01 •J7.49 
79, 13 

5 ll 29 24,02 .3 , 11 79,23 
S 12 15 53,01 176,86 79,73 

5 12 25 19,16 -149,88 79,81 5 12 4b 57,bo - 59.75 
80 ,06 

5 12 59 33 ,46 -lB,55 80,17 :, 13 4!, 50 , 33 154 ,!>f> 80 ,67 
5 1J 55 2 1,99 -171,67 80,75 !, 1'I 16 !,4 , 2\1 - u2.01 

81,00 
5 14 29 44,44 -40 ,11 81 ,13 5 15 15 47 , 54 lJ2,27 81,61 

5 15 25 24 ,30 166,52 81,69 5 15 '+6 50, tll -1~4 . 28 
!11,94 

5 15 59 55 , 27 -61,67 82,07 :, lb 4!, 44.63 109,98 82,55 
5 16 55 26 ,10 144,69 82 , 63 !, 17 16 47,2b • 126,54 

82,88 
5 17 30 5 , 07 - eJ. 27 0J.01 

!, .l8 15 41 , 61 87,70 83 ,4A 
5 18 25 27,40 122,85 83,57 5 l tl <16 43,6..l - l4tl,8l 

83,82 



TABLEV.- SPACECRAFT LIGHTING SUMMARY - Continued 

Ca) Command and service modules - Continued 

--------SUNRlSE-------- --------su~SET-------- --------MOONRISE-------- --------~OONSET--------
0 H " s L.O~G .i H M s L.ONG 0 H "' s LONG 0 H M s LONG REVOLUTION 

5 19 0 13.91 -1 04.91 83 . 94 
0 19 45 36,47 65,41 84,42 

5 19 55 2e.20 100,99 84 , 51 
5 20 16 39.9.! -171,01:, 84.76 

5 20 30 21.90 -126.59 84,88 
:, 21 15 35. 02 43.12 85.34 

5 2 1 2 5 ~8 . 52 79.ll 85.44 
5 21 46 Jo.le 100,66 85.10 

5 22 0 29.06 -148.29 85.112 
5 22 45 30.62 20, 60 86 .28 

5 22 55 28.37 51.21 86. 38 
5 23 lo J2.22 144.39 86 . 63 

5 23 30 35.52 -170 .03 86.76 
b 0 15 46,40 -.:,1 87 . 23 

6 0 26 14,22 37.76 117 , 33 
0 0 'lb :,4 .7b l .::u ,48 87.56 

6 1 50.67 169.62 1\7 .71 
b 1 4 5 35,09 - 22.se ea. 1e 

6 1 56 3.23 15,69 68 ,28 
6 2 16 43,80 % ,26 88,50 

6 2 31 48,32 147 , 88 88,65 
b 3 lo 22,67 - 44,68 89.10 

6 3 25 ~5.27 -6. 19 89,22 
6 J '+o J2,o.l 7u,O'I 89,44 '-" 

6 4 1 45.07 120 , 12 89 , SQ 
,__, 

0 4 45 9.55 -67 , 21 90,04 
6 4 55 47.03 - 28 , 05 90 , 17 

t, 0 lb 20,70 o..\ ,tH 90,31\ 
6 5 31 40,90 104.32 90 , 53 

b 6 14 5b , J3 -89.53 90 , 91\ 
6 6 25 38,57 -49,91 91,11 

6 0 'lb e .47 .li ,57 91,32 
6 7 1 35.73 82 .49 9 1, 47 

0 7 44 43 ,20 -lll•d3 91 , 92 
6 7 55 29 . 63 -71,78 92 , 02 

0 d 10 oo,b.: 9 .,H 92 , 26 
E, 8 31 29,90 60 . 64 'l2 , 3'l 

0 9 14 30,12 -134.10 92,116 
6 9 25 11.25 - 93 , 84 'l2 , Q7 

0 9 4o 42,l~ - l2 ,9d 93,20 
6 10 1 25 . 52 3 /1 ,91 93,33 

0 10 44 17,07 -156,36 93,80 
6 10 55 4.85 -115 , 89 93,91 

6 11 15 28.4,' -.io ,26 94, 13 
0 11 31 20 , 59 17,17 94,27 

o 12 1'I 4.03 - 178,61 94,74 
6 12 24 52 , 48 -137, 92 94,85 

E, 12 45 16.6.: - 07 .44 95 . 07 
6 13 1 15.09 - 4.58 95 ,21 

0 13 43 o0 , 98 159,16 'lS , 68 
0 13 54 40.14 -1 59,92 g5,79 

t, 14 l o 'I .42 - 79 . 02 96.01 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(al Command and service modules - Continued 

--------SUNRISE-------- --------SUNSET-------- --------~OONRISE-------- -------- WOONSET--------
D H J,I s LONG D H M s LONG D H "' s LONG 0 H M s LONG REVOLUTION 

6 14 31 8,99 -26,34 96,15 
6 15 lJ 37 , tP 136,94 96,62 

6 15 24 27,86 178,09 96,73 
6 10 44 ol,79 -101,81 96,95 

6 16 2 , 26 -46, 11 97,09 
0 16 43 23,22 114,67 97,54 

6 16 54 15,64 156,14 97,67 
6 17 14 38,6b -1 ..... 02 97,89 

6 17 30 54,86 -69,90 98,04 
o 18 13 6,87 92,-'2 98,48 

6 18 24 3,50 134,20 98,61 
6 18 44 24,9d -1'+6,24 98,83 

6 19 0 46, 72 - 91,71 98,98 
o 19 '12 50,80 70,01 99 , 42 

6 19 53 51, .. 2 112,30 99,55 
b 20 14 l0 , b7 -lb8,'17 99,77 

6 20 JO 37,77 -113,55 99,92 
b 21 12 3'1,98 47,72 100,37 

6 21 2J 39,'11 90,42 100,50 
6 21 43 55,1,3 lc9,26 100,71 

6 22 0 27,88 -135 ,'12 100,86 
b 22 '12 19,35 25,46 101,31 

6 22 53 26,08 68,47 101,41 
6 23 13 J9,7o l4b,97 101,65 V, 

6 23 30 16,9'1 - 157,3'1 101,80 
I\) 

0 12 3,86 3,22 102,25 
7 0 2J 9,09 46,30 102,36 

7 0 43 24,5i 12'1,72 102,57 
7 0 4,72 -179,32 102,74 

l 41 48,45 -19,00 103,19 
7 1 52 ,;2 , 10 2'1,19 103,30 

7 2 13 10,b7 1~2.00 103,51 
7 2 29 50,'l5 158 , 62 103,68 

3 11 33,09 -41,20 104,13 
7 3 22 36 , 85 2,13 104 , 24 

7 3 42 !,6,31 d0,37 104,'15 
7 3 59 35,24 136,45 104,62 

7 4 41 14,'17 - b3,54 105,05 
7 4 52 21,48 - 19,87 l 05 , 18 

7 5 12 4l,3i, 5d, 1e 105, 39 
7 5 29 23,17 114 , 55 105,5'1 

7 6 10 55,68 - 85,Be 105,99 
7 6 22 6 , 52 -41,82 106 , 12 

7 6 '+2 25 , 7b 35, 96 106,33 
7 6 59 12,41 92,78 106,4!1 

7 7 '10 37,36 -108 ,18 106, 93 
7 7 51 51,93 - 63,73 107,07 

7 8 1.: 9 . 3 .. lJ,72 107,27 
7 8 29 ,82 70,'l8 107,43 

9 10 19,'10 -130,44 107,87 
7 'l 21 37,65 - 85,5'l 108,01 

7 'l 41 52,01 - 8,!>5 108,21 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(al Commard and service modules - Continued 

- -------SUNRlSE-------- ---- ----su,-.SET----- --- --------~OONRISE-------- ------ --"00NSET-- - - ----
L) h M s LO,-.G .., H M !, LONG C H M s LONG I) H M s LONG REVOLUTION 

7 9 58 <i8.24 49.l<i 108 •. 37 
7 10 40 1.12 - 152 . 67 108.81 

7 10 51 20.33 - 107 . 6<! 108,93 
7 11 11 J3,!>t, - J0,87 109, 16 

7 11 28 34.45 27,24 109,31 
7 12 9 <i<i.25 - 174 . 88 109.76 

7 12 21 .56 -129,85 109,87 
7 12 41 17 . 55 -!>3,05 110, 08 

7 12 58 19 . 18 5,25 110,25 
7 13 39 25,91 162,89 110,66 

7 13 50 41,87 -151 , 96 110,81 
7 14 11 l ,t,2 - 15.22 111.02 

7 14 28 1 , 97 -16,84 111,19 
I 15 9 <i,37 140.51 111 .62 

7 15 20 24,05 -173 , 98 111,75 
7 15 <iO 44•9\I - 97.40 111,96 

7 15 57 42,20 -39.09 112, 14 
7 16 38 43.5t, 11e.19 112,56 

7 16 50 6,97 164.06 112,70 
7 17 10 .17,!>7 - ll'i,61 112,90 

7 17 27 24.33 -61,18 113, 05 
7 18 8 23.37 95.91 113.50 

7 18 19 so.so 142-18 113,64 
7 18 40 9.20 - 141,86 113 ,84 

7 18 57 10,67 - 82.9<1 114 , 00 
V1 7 19 38 3.63 73 . 68 114,44 w 

7 19 49 34.55 120,35 114,58 
7 20 9 49 , ob - lo<i.l!> 114,78 

7 20 26 55 . 89 - 104,75 114 ,94 
7 21 7 44,26 51.48 115,39 

7 21 19 13 . 42 98, 17 115, 50 
7 21 39 29,12 173,!>2 115,71 

7 21 56 39,69 -126,64 115,88 
/ 22 37 22,96 29 . 20 116 , 32 

7 22 48 <;6.35 76.31 116,44 
7 23 9 11 .t,2 l!ll.35 116,66 

7 23 26 20.98 -148.70 116,82 
tl 0 7 3.36 1.02 117.26 

e 0 18 33,55 54,05 11 7, 38 
8 0 31! !>2 , 33 129, 11 117,58 

8 0 56 3,48 -170 , 63 117, 76 
d l Jt, 39, 20 -15,38 118,18 

t! 2 8 J4 , 39 106,96 
8 1 48 12,36 Jl,92 118 . 32 

118.52 
8 2 25 4J,78 167,30 118 , 70 

t! 3 6 15.74 -37,72 119,13 
e 3 17 <;2 . 45 9,91 119,26 

8 3 3tl 15,b2 tl4. 76 119,47 
8 3 55 21,00 145,03 119 , 65 

d 4 35 53,lt, -60,00 120,07 
e 4 47 J3.58 - 12,00 120,21 

8 5 7 !>5,84 b2,57 120 , 41 



TABLE V. - SPACECRAFT LIGHTING SUMMARY - Continued 

Ca) Command and service modules - Continued 

--------~~NRl~E---- - - -- ----- - --su~~[1---- ---- --------f'OONRISE---- - --- - -------VOONSET--------
L) H ~ s LONG L) H ,,, s LONG D H r, s LONG 0 H ,, s LONG REVOLUTION 

8 5 24 57.64 122.74 120.57 

" 6 5 Jl .27 -82.23 121.01 
8 6 17 15,53 -33 , 84 121,15 

8 6 ::,7 J 4, IH '10,30 121,35 
8 6 54 41,47 101.01 121,51 

Cl 7 JS 9,89 -104,41 121,gc; 
8 7 46 56,15 - 55,74 122,07 

8 ll 7 12 , 2!, 17,97 122,29 
8 8 24 23,A3 79.21 122,45 

tl 9 4 45,l!l - 126,75 122 , 87 
8 9 16 31,55 - 78 , 01 123.01 

8 9 .l6 ol, l'I -4.,n 123.21 
8 9 54 4,26 57,28 123.30 

~ 10 34 19 ,45 -149, 12 123.82 
A 10 46 8,91 - 100 . 11 123,96 

ll 11 6 Jl.46 - «t,41 124, 15 
A 11 23 42,02 35, 18 124,34 

ll 12 J 54,92 - 111,42 124,76 
a 12 15 47.77 - 122,08 124.90 

ll 12 Jb lu.77 - 48 , bV 125,10 
8 12 53 15.91 12 , 81 125,28 

d 13 33 31.JO 166 , 36 125,70 
8 t3 45 27,83 - 143.95 125,84 

a 14 5 48,IH -70.83 126,04 
VJ 

8 14 22 52.71 - 9,30 126,20 .to 
d 15 3 8.36 144,19 126,6 .. 

8 15 15 A, 82 -165.72 126,79 
ll l!l 35 .:5,27 - 93 , 13 126,98 

8 15 52 3 ... 30 - 31,03 127,14 
d 16 32 41,25 121,81 127.57 

8 16 44 44,87 172,17 127,71 
a 17 5 ,25 - 11!,. 49 127,90 

a 17 22 13,97 -52,88 128,QO 
d 18 2 13 , 90 99,44 128,51 

8 18 14 19,78 149,99 128,65 
ll ltl .l'I J9 , J7 -1.n .61 128,84 

8 18 51 50,98 - 74,90 129,03 
Cl 19 31 47.92 77 , 16 129,45 

e 19 43 56,70 127 , 98 129 , 59 
a 20 4 l 7,43 - l!l<;.78 129 , 79 

8 20 21 24 , 12 - 97.20 129 , 97 
tl 2 1 1 22,98 54 , 96 130,39 

A 21 13 35 , 13 106.10 130 , 54 
a 21 J 3 :.<+ . 11 178. 01 130,73 

8 21 so 56,37 -119. 53 130 , 89 
"22 30 51.ao 32 , 76 131 , 32 

A 22 43 14,72 8'1,34 131 , 48 
a 23 3 29, 0.l 1!>5, 71 131.67 

8 23 20 36 , 70 -141,21 131,84 
9 0 0 27,59 10 , JO 132,26 

9 0 12 51,81 62,40 132,40 
9 0 jj 1 , 75 133, 31 132,59 



TABLEV.- SPACECRAFT LIGHTING SUMMARY - Continued 

(a) Command and service modules - Concluded 

--------5U~K15E----- --- --------su~SET-------- ------- -l'OONRISE-------- ------- -MOONSET------ --
ll H "· 5 LCM, I, H M s LONG 0 H " 5 LONG D H r,, s LONG REVOLUTION 

9 0 50 14, 93 - 163 , 04 132, 78 
9 l 29 59 ,30 -12,02 133,20 

9 l 42 24,90 40,20 133,34 
9 2 2 j9,4l lll,2U 133, 54 

9 2 19 50 ,22 174 , 94 133, 72 
9 2 59 32,4:, -34,25 134,15 

9 3 12 ,34 18, 18 134,29 
9 3 j2 15,tl4 b9, 0:, 134,48 

9 3 49 21.10 152,61 134,67 
9 4 29 6 , 63 - 56 ,40 135 ,09 

9 :, 1 tiO . bu bo , 82 
9 4 41 37,53 -3,68 135,23 

135,42 
9 5 18 5 3,14 130,40 135, 59 

9 5 58 35, <ll - 7e , ll4 136,01 
9 6 11 16,06 -25,42 136, 17 

9 u 31 ,3.37 '14 , 4S 136,36 
9 6 48 31,68 108,71 1 36 , 53 

9 7 28 5 , 04 -101.21 136,95 
9 7 40 52 ,46 -47,30 137, 09 

9 tl 0 :,5 , 41, c:.i::.15 137,29 
9 8 18 7,73 86, e6 137,48 

9 8 57 36,47 -123 ,45 137,90 
9 9 10 24 , 48 - 69,49 138,04 

9 9 jO jl ,32 , 04 138,23 
9 9 47 40,13 64,75 138,42 Vl 

9 10 27 9 , 20 -145 , 60 136 , 84 
Vl 

9 10 39 <;9,02 - 91,46 136 , 96 
9 ll 0 :,,cl -,2 , 13 139, 17 

9 11 17 6 , 89 42,24 139,36 
9 11 50 36, 80 -108,03 139,76 

9 12 9 35,43 -113,28 139,93 
9 12 29 .)7,8:, - 44 ,40 140, 11 

9 12 46 43,0'I 2Q ,48 140,28 
9 13 26 li,83 109,59 140,71 

9 13 39 13,23 -134,98 140,87 
9 U :,9 7,32 - ob.ll2 1'11, 06 

9 14 16 19,09 - 1 ,27 141,23 
9 14 55 3'1 , 88 1'17,35 141,65 

c; 15 8 47 ,4(: -156,92 141,79 
9 15 2tl '10,% - bb , 97 '141,98 

9 15 45 51,85 -23,24 1'12,17 
9 16 25 6 ,43 125 , 22 1'12,59 

9 16 3 8 19,16 - 179, 02 142,73 
9 lb :,0 14,42 -111.11 1'12,92 

9 17 15 19,60 -45 ,57 143, 12 
9 17 54 31 , 76 102, 74 143,51 

9 18 7 53,37 159,08 143,68 
9 18 27 4 5 , 7j -D.! , 35 143,86 

9 18 44 49,93 - 67,66 144,04 
9 19 23 :,8,62 80 ,37 144,46 

9 19 37 29,41 137,33 144,62 
9 19 :,7 12,'17 -1:,5, 84 144,79 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(bl Lunar module 

(ASSUl'ED LlFlOFF TlME: YEAR 1969 CAY 15 t<R 19 r.UN 30 SEC ,00) 

STAt<T I,,_ LIGHT AT T : CAY 0 HR 4 MIN 31 SEC 15,07 SUN- LIGHT, EARTH-SHIELD 

STAIH 1" LIGHr AT T: DAY 0 HR 4 l'IN 31 SEC 15,07 MOON-LIGHT, EARTH-SHIELD 

-------•SUN~lSE••·•• •-• •---•---SU,,_SET-------- --------MOONRISE--- -•--• •••-•---MOONSET-·•••••• 
0 H M s LONG <) H f,I s LONG 0 H M s LONG 0 H f,I s LONG 

0 5 57 44,46 •143,29 
u 6 5 17,22 ·106,25 

0 6 25 4 • 00 • 37,01 
0 b 32 Jb,'+7 ·l9,7b 

0 8 47 37,72 176, 17 
V 8 55 13,69 - 146,97 

0 9 14 59,23 -79,22 
0 9 22 18 , Sb •6.!,58 

0 11 37 46,31 134,88 
0 11 45 8,44 170,b2 

0 12 5 6,13 •121,22 
0 12 12 9,53 -105 ,lb 

0 14 27 55,48 93,63 
,J 14 35 8,39 128,34 

0 14 59 51,05 -147,88 
0 15 7 .. 9,29 -118,02 

0 l!'i 59 36,29 62,42 
,J 16 9 1,71 104 , 0 7 

0 16 34 17,34 -171,08 
0 16 42 5,bJ ·141,73 

0 17 34 9,74 39,96 
V 17 43 22.22 80,58 

0 18 8 46,46 165 ,92 
0 18 16 ~4.9 4 -lb!,,24 

0 19 B 35,98 16,99 
0 19 17 44,20 57 , 21 

0 19 43 13 , 51 142,79 
0 19 50 '+3,54 171 , 22 

0 ?O 43 4,34 - 5 , 82 
U 20 52 7,69 33,95 

0 21 17 38,96 119 , 56 
0 21 25 1,50 147,64 

0 22 17 35,53 -28,41 
u 2 2 26 25,21 10,24 

0 22 52 3 , 16 96,26 

REVOLUTION 

3,81 
3,92 
4,12 
4, 16 
4,70 
4,IH 
5,00 
5,05 
5,60 
5,69 
5,88 
5,93 
8 ,48 
6,58 
6,80 
6,88 
7,38 
7,50 
7,75 
7,81 
8,33 
8,43 
8,68 
8,76 
9,26 
9,36 
9,61 
9,69 

10.20 
10,32 
10 , 54 
10,62 
11,13 
11,25 
11,47 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(bl Lunar module - Continued 

----- ---SUNkl$l-------- --------su~s~1-------- --------l'OONRISE-------- --------~OONSET--------
0 H "' s L.O~G u H " s LONG 0 H ,, s LONG 0 H ,, s LONG REVOLUTION 

0 22 :,9 18,91 12 ... 0~ 11.55 
0 23 52 9.'16 -50,79 12 ,08 

0 0 <+3,50 - 13 , '10 12 , lll 
0 26 31 , A5 73,27 12 ,4? 

l u .)3 J5,tl!;, lU0,38 12,4') 
1 26 16.17 - 73 , 71 13,01 

1 35 2. 71 -36,91! 13, 11 
2 0 5'l , 54 50,23 13. 35 

2 7 !;,2 , J9 Jo , 71 13,42 
3 5,08 - %,45 13,')4 

3 9 23,07 -<,0,46 14,04 
3 35 25 , 56 27,08 1'1,29 

l 3 42 8,911 53,04 1'1,37 
4 35 40 , 95 -118,66 14,89 

1 4 "" 
6 , 50 - 82,90 14,911 

5 11 31,17 10,17 15,24 
::i ill jJ, Ob '+ u ,55 15, 32 

6 5 32.oe - I'll , 53 15,82 
6 1<+ 6,59 - 105,32 15,92 

6 '11 38,48 - 11, 73 16,111 
1 6 '16 Jl , lJ 16,0tl 16,25 

7 35 42 , 50 -163,07 16,76 
l 7 44 6,6'+ -127, 7'+ 16.86 

8 11 <i5 , 58 - 33,63 11.12 
8 18 .:9 , 13 -4.39 17,19 

9 5 53.q7 175,43 17,70 VI 

9 14 6,&<i - 1:,0.16 17,79 -.::, 

9 '11 52 , 51 - 55 , 53 18,06 
l 9 'Ill ,'7, U!, -"b,86 18,13 

l 10 3& 5 , 07 153,99 18,64 
l 10 .... 6 , 61 -172,58 18.73 

l 11 11 59 , 29 -77,42 19.00 
l 11 lll 2<+,91 -'+9,32 19,07 

1 12 6 17.37 132,60 19 , 57 

l 12 l'+ 6 , 52 165,01 19,67 
1 12 '+2 5,95 - 99 ,32 19,93 

1 12 <+8 "2,69 -71,79 20 . 01 
l 13 36 30 ,'18 111, 27 20.51 

l 13 .... 6,'10 1'+2,59 20 , 61 
l 1'+ 12 12 , 52 -121.21 20 , 87 

1 1'+ l!! .!O,'+U - <J4.25 20,94 
l 15 6 44 . SI 90.02 21,45 

1 15 1'1 6 , 23 120 ,18 21,54 
1 15 '12 19,01 -143,09 21,81 

1 15 <+8 !8,0'+ -llo,71 21,88 
l 16 36 57,72 68,70 22,41 

l 16 .... 6 , 03 97,77 22,'18 
1 17 12 25,'14 -164 , 96 22,75 

1 17 18 1:,.61 -U'l.17 22,82 
1 18 7 8,52 '17.18 23,35 

1 18 l'+ 5,78 75,36 23,'12 
1 18 '+2 31.85 173 , 17 23 , 6') 



TABLE V. - SPACECRAFT LIGHTING SUMMARY - Continued 

(b) Lunar module - Continued 

--------~~hR£~E-------- --------~Uh~tT-------- --------fo/OONRISE-------- --------¥00NSET--------0 h II, s Ll.l~G ..: H fol s LONG D H fol s LONG C H :,, s LONG REVOLUTION 
l 18 4tl 13.lu - lol . 62 

23.76 
1 19 37 19 . 8P 25.71 24.29 l 19 44 5.4c; !)2.95 24.36 

l 20 12 38.25 15 t • 32 24.62 l 20 18 10 . :,.; 17:, . 92 
2<+.70 

1 21 7 ll.87 "•28 25.23 l 21 14 !>.lb 30.54 25.30 
l 21 42 44.65 129.48 25.56 l 21 ~8 7.tH;, loj.47 

25 . 63 
l 22 37 49.87 -16.68 26. IA l 22 44 9.10 A.42 26.25 

l 23 12 49.92 107.55 26,52 l 23 18 ,bl ljO.b8 
26,60 

2 0 ? ,2.96 -35.98 27,13 " 0 15 24,!>7 -12,28 27,IA 
2 0 42 50.38 85 , 53 27 .45 2 u 48 rn.6j 109,bS 

27.53 
2 l 39 14.65 -57,50 28,05 

2 l 4:, 33.52 -j4.68 
28. 12 

2 2 13 a.so 6 1i.OO 28.3() 2 2 18 c!> . bo 07,28 
28.46 

2 3 g 40.96 - 78,68 28.9<J 
" 3 15 42.64 -57 . 07 29.05 

2 3 43 26.07 42.43 29,33 
V, 2 3 48 J2,4b o« . 90 

29,40 co 2 4 40 15,53 -99,50 2g, g3 2 4 4(, ,18 - 79.18 29.99 
2 5 13 56,74 21, 57 30,27 2 5 u, t.u , oJ 43 , 2U 

30,32 
2 6 10 :n . 56 - 120 , 55 30,87 2 6 16 2,37 -101,56 

30.93 
2 6 44 a. J« ,09 31,21 2 b 48 !>0,lU '10 , 81 

31 .26 
2 7 40 5'l , 37 -141,63 31,A3 2 7 46 4,53 -123.94 31.87 

2 8 14 20,00 -2 l. 37 32 . l 5 2 8 l t> 49,6J -1.58 
32.20 

2 9 11 18,49 -162.93 32.77 l 9 lb 6 . 65 -146.32 32.81 
2 9 44 31,76 -42,e3 33,08 l 9 48 49.12 - ~3,96 

33, 13 
2 10 41 38 .79 175 , 84 33,70 

" 10 46 8 .74 -168. 69 33.74 
2 11 14 43 , 67 - 64.26 34 . 02 2 11 18 48 , 57 -'fo . 31.t 

34,07 
2 12 12 ,44 154,69 34,64 " 12 lb 10 . 79 168.93 34,68 

2 12 44 56,59 -85,61 34.9() 2 12 48 47,99 - btl .72 
35.01 

2 13 42 ? 3,67 133,63 35,58 " 1.3 4 b 12 , 81 146-56 35.62 
2 14 15 12,23 -lOb.76 35. 92 



TABLE V.- SPACECRAFT LIGHTING SUMMARY - Continued 

(b) Lunar module - Continued 

--------SUNRlSE-------- --------SUNSET------- - --------MOONRISE-------- --------MOONSET--------
0 H " s LCNG u H M s LONG 0 H " s LONG D H M s LONG REVOLUTION 

2 14 18 47,37 - 91 , 09 35,95 
2 15 12 411,77 112,67 36,52 

2 15 16 14,78 124,20 36,56 
2 15 45 27 , 68 -127,92 36,116 

2 1:, 41! 46,71 -11 ..1 ,46 36,89 
2 16 43 10,54 91,47 37,47 

~ 16 46 16,72 101 , 83 37,49 
2 17 15 43,00 -149,08 37,80 

2 17 18 46,01 -lJ:> , 83 37,112 
2 18 13 ~2.46 70 , 26 38,41 

2 18 16 18,61 79,46 38,43 
2 18 45 58,29 -170 , 25 38,74 

2 11! 48 4:,,27 -15b,2U 38,76 
2 19 43 55,65 '!9, 12 39,35 

,2 19 '+6 20,46 57,10 39,37 
2 20 16 13,61 168,60 39,68 

2 2U 18 44 , 50 179,4'+ 39,70 
2 21 14 ?0,32 26,06 '10,29 

2 21 16 22 , 28 34,74 40,31 
2 21 '+6 29,04 14 7, 45 '10,61 

2 21 4E> 4..l,7U 1!>7, 0d 40,6<i 
2 22 44 46 ,91 7, 12 41,24 

,2 22 '16 25, 6b 12,48 41,2n 
2. 23 16 44,18 12b,32 41,58 

Vl 

2 23 18 41,84 1J4, 70 41,61 '° 
~ 0 15 10,47 -14,01 42, 19 

3 0 lb 2b,72 -9,86 42,20 
3 0 47 1,11 10':>,32 42,52 

3 0 48 40,47 112, 3b 42,54 

3 l 44 44,45 -37,58 43, 12 
J l '+5 40,90 -34 , 46 43, 13 

3 2 16 57,27 84,b8 43,'+6 
3 2 18 15 , :,1 9U,l<l 43,48 

3 3 lb 2,42 - 55 ,41 44,07 
j 3 16 31,14 -:,3,0e 44,08 

3 3 47 25,86 b2,79 44,41 

3 ..I 48 .2!l,cl 67 ,18 44,42 
j 4 4b 25,57 - 77,06 45,01 

3 4 46 19,21 -77,'+0 45,01 
3 5 17 52,93 42,4'+ 45,32 

3 5 18 j7,,2j 4:>,'+8 45,311 
j b 16 26,0'+ -99,'+2 45,94 

3 6 16 42,05 -98,57 45,94 

3 0 4!l ..15,1::> 2..1,U 46,211 
3 0 48 13 , 23 21,(,4 4b,211 

j 7 4b 20,4~ -121,77 '10,1111 
3 7 47 s.1e -119,69 4£,,8P 

j tl l!l ..13 , (J~ ,79 47,2? 
3 a 18 33 , 57 , 112 47,22 

j 9 16 26 , 81 -144,13 47,82 



TABLE V.- SPACECRAFT LIGHTING SUMMARY- Concluded 

(bl Lunar module - Concluded 

--------~U~kl~l-•·----- --------su~~~r-------- --------~OONRISE-------- - -------WOONSET------- -
0 H M s LO~G I) H "' s LONG 0 H ~ s LONG 0 H M s LONG REVOLUTION 

3 9 17 30,54 -i40. 75 47.82 J 9 48 .lO ,o'+ - ll , 50 48, le 
3 9 41! 53,60 -2,). 02 48,16 

J 10 4o c7,11 -106,48 48,76 
3 10 47 56,21 -161,77 48,77 3 11 18 c8,ol - 4.l , 90 49,10 

3 11 19 13.39 -4 .l,A8 49. 10 
J 12 lt> 27,Ju 171-17 49,69 

~ 12 18 17,A2 177 • 00 49,71 J 12 4d l6,.;4 - oo.2'1 50.03 
3 12 49 33,04 -61,76 50,03 

.J 13 46 ~7.o~ 148,-12 50,63 
3 13 48 ,9.82 155,79 50 , 65 J 14 18 .:4,Uc - ~8,58 50,97 

3 14 19 52,60 -82,65 50,97 
.J 1:, 10 27 . ui: 126,118 51,57 

3 15 19 2,26 134,62 51.59 .J 15 48 il,04 - llu , 92 
51,91 

3 15 50 15,71 -lOJ,38 51,93 
J 16 % 27,75 104 , 13 52,51 

3 16 49 ?5,25 113,47 52,53 J 17 18 19,2.J -l.JJ , 2o 52,85 
3 17 20 38.54 -124,15 52 , 87 

J 18 lb 27,70 81 , 79 53 , 45 0\ 
3 18 19 48,89 92,37 53,46 0 

J 18 48 H, , 7o -1~5.t,<;; 
53.79 

3 18 51 , 69 -144.97 53,81 
J 19 4E, 27 , 70 :,9.45 54,38 

3 19 50 9 . 60 71. 14 54,42 J 2U 11, 14,23 -1 77 , 92 54,73 
3 20 21 22,27 -165,83 54 , 75 

j ,'1 lb 27,57 37 , 11 55 ,32 
3 ?1 20 ;:,9 , 11 49,1!5 55,36 3 21 48 U,60 15Y,7o 

55 , 66 
J 21 51 43.37 173,26 55,69 

..l -,2 46 27,313 14,78 56,26 
1 ?2 50 48,59 2A,57 56,30 3 2J ld 9,04 1.J7,'+2 56 , 60 

3 23 22 6,07 152,42 56,65 .. 0 le 27,12 -7,06 57,20 
4 0 21 8,07 7,30 57,2:'I 4 0 4d o,.J7 llo.10 57,54 

4 O 52 30 , 20 131,62 57,58 



TAi:lLE VI.- RADAR ACQUISITION AND LOSS SUMMARY 

(al Command and service module, 0° elevation angle 

l'SFN STAT LOIi! ACQUlSIT ION LOSS ELAPSED Tl"E .V AX ELEVATION WAX RAI\GE MIN RANGE REVOLUTION 

f'<Al<I:. ..,AY HR MIN SEC OAl HR WI t\ SEC WIii! SEC OEG N ,-y N WI NUMBER 

ANG 15l USb- JO• 0 3 18 42 0 3 19 43 l 2,20 111g,35 761,11 3,10 
VAIii vStl 0 j 18 42 0 3 23 5 4 22 46,22 l 03e -18 152', 4 7 3, 14 
CYl (5) usu- Jo• 0 3 23 54 0 3 31 8 7 13 3, 18 2012,11 1261 .eo 3,21 
ACN (Sl vStl- 30' 0 .3 ,,;4 53 0 3 49 39 24 46 41,SA 4114,63 754,59 3,32 
RED v5B 0 3 J4 e 0 4 43 57 69 48 87,72 6538,28 1725',82 3,51 
CRO (5) USb- JO• 0 3 58 3.3 0 5 34 25 95 52 81,54 4914,23 3709.gz 3,65 
CNll (5) U5ti-d5' 0 4 15 23 0 5 37 31 82 7 33,33 5936,15 3A37',06 3,66 
MER U5B 0 4 J3 20 0 5 45 13 71 52 34, 16 645~,55 2e83,81 3,71 
Gw,,,. (5) U5b-30' 0 4 JS 36 0 5 4e 54 73 16 10.4e 6505,83 1981,91 3,74 
HAW (5) usu-Jo• u :, Jl 40 0 5 59 7 27 26 44,58 4453,41 P01~23 3,85 
GOS IS) USLl-65' 0 5 56 21 0 6 5 57 9 36 27,40 1672,89 326~02 3,95 
GY,,,. (5) USB- 30' 0 5 59 9 0 6 7 37 8 28 45,76 1284,93 168,95 3,96 
TEX (5) USb-30' 0 b 3 14 0 6 10 37 7 22 33 , 94 896,58 187',60 4,00 
MIL (5) U5ll- 30' 0 b 7 27 0 6 14 27 7 0 7,89 1245,26 607~27 4,04 
Gtll< IS) USB- 30 ' u 6 7 56 0 6 15 49 7 52 10,35 1552,92 589,90 4,06 
VAN lJStl 0 0 14 43 0 6 24 43 10 0 4,60 2473,72 1434',49 4,12 
ANG ISl UStl- .30 ' 0 b 11 12 0 6 ·25 29 14 16 22, 10 2588 , 62 656,57 4,13 
ACN (!,) UStl- 30' 0 b 21 9 0 7 17 54 56 45 48,03 6394,31 16411;21 4,36 °' Rl:.O U5tl 0 b 33 40 0 8 7 9 93 29 79,60 5482,92 3125,69 4,48 I-' 
CRO (Sl USB-30' 0 7 14 b 0 8 31 57 77 50 34,b3 629e,21 3262~57 4,57 
l<ER UStl 0 7 54 23 0 8 44 10 49 46 73,63 6092,30 1201 ',65 4 , 68 
GwM IS) USb- JO • 0 8 5 56 0 8 45 43 39 47 41,39 5488,60 1265,08 4,70 
HAW IS) USb- JO' 0 8 46 57 0 8 56 5 9 8 14,70 1529,42 549,40 4,83 
GYI< ISl USLl-30' 0 8 59 43 0 9 7 50 8 7 5,97 1857,03 961,09 4,96 
TEX ISl USb- 30' 0 9 3 25 0 9 11 10 7 44 3,18 2198,43 1390',98 4,98 
GBM ISl USb-.30' o· 9 10 34 0 9 15 48 5 13 ,68 2816,33 2227 ',12 5,01 
All!G ISl USB- 30 1 0 9 11 43 0 9 38 5 26 22 8,53 4920, 76 2361,82 5, 13 
CY! (5) USb-30' 0 9 :,6 45 0 10 24 3 27 18 ,91 6533,22 6066,01 5,28 
ACls IS) USti- 30 1 0 9 23 13 0 10 53 48 90 34 44,27 5681,82 3426,74 5,35 
RED USl:l 0 9 J9 38 0 11 14 27 94 49 73.02 5089,51 3685,50 5,42 
GwM (5) use-Jo• 0 11 33 39 0 11 41 23 7 44 3,79 2074.87 1195,24 5,65 
MER USB 0 11 19 43 0 11 40 42 20 58 40,68 3485,04 645',87 5,65 
HA• <Sl us&- Jo• 0 11 47 51 0 11 58 24 10 33 20,36 1796,87 501,50 5,84 
HTV USb 0 11 59 32 0 12 49 24 49 52 50,14 6090,99 1472,74 6,10 
ANG ISl us&- 3o• 0 12 .;O 47 0 13 29 23 68 36 10,53 6278,43 4409,01 6,20 
VAls UStl u 12 37 '18 0 13 40 36 62 47 6,78 6141!,16 5630,1!7 6,22 
ACN (Sl USB-30' 0 12 Jl 44 0 14 6 45 95 1 71,71 5215,04 3448', 15 6,31 
CY! lS> UStl - 30 ' 0 12 56 47 0 14 8 57 72 10 22,09 6349,86 3700,19 6,32 
RED UStl 0 12 57 51 0 14 l1 12 73 20 26,89 6378,68 3428~30 6.33 
MAO lSl USd-85' 0 13 .21 28 0 14 12 49 51 21 14,38 6445,61 3318,32 6,35 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continaed 

(al Command and service modale, 0° elevation angle - Continued 

l'SFt..STAllOt. ACQUl~l I ICtJ LOSS ELAPSED TH'[ ,AX ELEVA TIO'- VAX RAr-!GE "IN RANGE REVOLUTION 

t..,wc: 1,,AY HI< MIi, SEC DAY HR 111" SEC ~• Ir,. SEC CEG N "I N 1-' l NIJMBER 

f'E.R USll 0 1'1 JO 7 0 14 JI' 47 8 39 42.75 1324,45 202.06 6,62 Gwl' lSI USl>-JO' u Iii J6 2J 0 14 4J 59 7 36 17 , 11 962 ,10 395, 14 6,6 7 HTV UStl 0 l!, 1 lb 0 15 15 12 13 5b 58, 12 1444,40 388',66 6,9'l ACts ISi UStl- JO' 0 1!, 29 6 0 15 42 53 13 '17 .32,85 1488,49 591,07 7,23 en IS) UStl - JO• 0 l!, J9 J3 0 15 44 8 4 34 1,48 1489,58 1407,36 7,25 
ME.I< UStl 0 le 10 21 0 16 17 53 7 31 14,05 670,95 449~1\7 7,60 
G~I' ISi UStl- JO' 0 lo 15 2!> 0 16 23 47 e 21 16,04 860,64 467,44 7,66 HTV UStl 0 lo 41 2 0 16 55 45 14 43 52,50 1376,59 454',61 7,91' ACt, lSl ust- Jo• 0 17 1J 2 0 17 18 47 5 44 2,45 1453,<10 1359~90 8,18 CY! ISi UStl-30• 0 17 15 24 0 17 26 2'l 11 4 18,10 1.384,<19 671,06 8,26 MAO ISi usu-85' 0 17 ~l 28 0 17 28 35 7 7 4,75 1291,96 1024',34 8,2P Ctitl 15) UStJ-8!:> ' 0 11> 4 25 0 18 10 40 6 15 3,37 1354,96 1158,94 8,72 HTV UStl 0 18 20 49 0 18 36 7 15 18 82,39 1684,87 394, 17 8,98 At.G 15) UStl-JO• 0 UI 42 45 0 18 54 33 11 47 15,48 1392,<)3 861,02 9,13 VAN UStl 0 16 ~7 5 0 18 57 57 10 51 13,69 1385 ,88 855~54 9,15 CY! lSl UStl-JO• 0 18 !,4 47 0 19 5 59 11 12 47,72 1135,15 307, 19 9,24 l'AD (5) USb- 85 ' 0 11! !,9 25 0 19 8 25 9 0 14,00 1175,'13 621~09 9,29 CRC (5) usu-Jo • 0 19 J4 a 0 19 41 21 7 12 5 , 59 1160,05 970,14 'l,61 CNtl ISi USb- 85' 0 19 40 .36 0 19 52 36 11 59 2.3,81 1490,18 620,71 9,74 HTV USll 0 20 0 51 0 20 15 28 14 3b 32,63 1450,83 656,98 9,95 MIL ISi UStJ- JO• 0 20 22 5 0 20 29 47 7 42 4,8'1 1545,52 1213,40 10,06 O'\ GBM IS) USb- 30 ' 0 20 21 22 0 20 30 52 9 29 8,52 14<19,65 1051~33 10.08 I\) tlOA IS) UStl- JO • 0 20 t5 5 0 20 34 34 9 28 9,'l6 1328,90 916~35 10 .12 At-.G ISi USb- JU ' 0 20 d 54 0 20 34 3J 12 36 58,80 1516,68 331,02 10,12 VAt\ UStl 0 20 .16 5 0 20 37 51 11 46 60.94 1473.43 286,57 10.is CY! IS> USti-JO• 0 20 J5 24 0 20 45 8 9 44 26,66 1125,54 ~84.49 10,25 MAC ISi lJSil - 85 ' u 20 s8 43 0 20 47 23 8 39 15,44 911,43 493,01 10,27 CHO lS) uSIJ-30' 0 21 11 5 0 21 23 6 12 1 47,77 1312,21 336;60 10,62 CNU ISi USIJ-11!>' 0 21 19 7 0 21 33 1 13 53 52,22 1485,50 417,A2 10,74 HTV UStl 0 21 42 38 0 21 52 17 9 38 6,50 1592,g9 1317.~0 10 .'ll GYI' ISJ UStl- JO• 0 21 56 .. 0 22 1 25 5 20 1.91 1552,26 1388, 77 10.9e TEX ISi USll-JO' 0 21 56 28 0 22 6 32 10 3 10,72 120e.16 937;26 11,03 MlL IS) USIJ-30' 0 21 :,9 25 0 22 10 51 11 25 25,51 1365,78 524,25 11.oe GUM (5) USt;-JO• 0 21 :,9 32 0 22 11 20 11 47 39.74 1382,37 382·.45 1 J ,OP ANG ISi UStJ-30' 0 22 3 lo 0 22 13 12 9 57 14,36 1261,65 705,77 11.10 BOA I!,) USb-30' 0 22 3 36 0 22 l<I 28 10 52 32, 18 130!',07 389, 93 11 ,13 VAt\ USIJ 0 22 6 43 0 22 16 54 10 10 25,91 105<;,30 426~37 11,15 CYl (5) USb-JO ' 0 22 15 58 0 22 24 35 8 37 23,68 10'l4 , 85 349~07 11, 2!" l'AO IS) USLJ-85' 0 u 18 34 0 22 25 39 7 5 9,30 798,82 597;39 11,25 CkO (5) lJStl-;lQ' 0 22 :,0 24 0 23 3 30 13 6 41,61 1341,97 438,4;> 11. 1"2 CMl ISi USEJ-85' 0 22 58 25 0 23 13 8 14 43 56,56 1496,33 437.4(: 11-73 GOS IS) uSti-<l5' 0 23 34 26 0 23 41 16 6 so 4,10 1289.94 1179~ 56 11,"6 GYM ISi usu-~o• 0 23 J2 21 0 23 43 37 11 15 20,03 1192,06 656,00 11,99 TEX ISJ USb-JO• 0 2J J4 58 0 23 46 38 11 39 3'l,81 1244,01 362,03 12.0:3 MIL IS) USIJ-JO' 0 23 J9 11 0 23 50 5 10 54 42,96 1193,08 297,76 12,06 GBI' ISJ UStl- 30• 0 23 J9 46 0 23 50 26 10 40 J9,46 1300,89 316,1"1 12,08 Ar,.G ISi usu-so• 0 23 ~6 10 0 23 51 20 5 10 2,64 1022,93 1001,13 12 .oe BOA ISi UStl-JO• 0 2J ~3 32 0 23 53 40 10 8 39,22 1163,68 295,66 12, 11 VAr,. lJStl 0 2J 47 49 0 23 !>6 7 8 17 lJ,87 1125,19 538~55 12,16 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

MSFI\ STATION AC\lU1$IT ION LOSS ELAPSED TI/JE VAX ELEVATION ,_.AX RANGE Mlt\ RANGE REVOLUTION 

l'.A,_.E LAY HR MlN SEC DAY HR fllN SEC /JIN SEC CEG N ,_.I N III NU,..BER 

CY! (5) UStl-30' 0 23 :,5 47 1 0 4 8 8 20 75.75 962-06 139.55 12.24 
CRO (5) USll-..lO• 1 0 .lO 2b l 0 44 7 13 41 28.07 1675.59 647~69 12.64 
Cl'.ll (S) USb-65• l u .l8 2 l 0 !:>2 43 14 40 35.50 1602,74 616~83 12,71 
HAW (5) USt1-.lO• l 1 l 12 l l 10 39 9 27 7 , 60 1479,76 ll44.40 12,86 
GUS IS) USb- ll!:l ' l 1 11 44 1 l 21 58 10 14 17,05 1349,95 615~56 12.96 
GYM IS) usu-.io• l l ll 48 l l 23 8 11 19 84,51 1361.20 229·. 50 12.99 
TEX IS) USll-.lO• 1 l l!:l 17 l 1 25 46 10 29 31,91 1174 ,96 375,25 13.01 
MIL IS) USd- 30' l l 19 51 l 1 29 20 9 29 24.21 1182 ,98 400~01 13,06 
Gil,.. (5) usu-.io• l l ~o 37 l l 29 39 9 2 18.07 918.28 460.30 13.06 
ANG (5) USb- 30• l l 27 48 l 1 31 12 3 24 1.43 1021,86 938,34 13.09 
llOA lS> UStl-.lO• l l 23 43 l 1 .32 51 9 7 52.45 1066.64 196,91 13.11 
VAi'. UStl l l ~7 59 l l 36 6 8 7 22.11 1033.75 338~57 13.13 
CY! (5) liSb- .lO • l l ..56 b l 1 42 26 6 20 6 . 25 965,3/l 66e.;,a 13.21 
REil USll l l :,2 So l 2 3 38 10 42 20.3<; 1162.55 588~64 13,40 
CRO lS> usu-Jo• l 2 10 21 l 2 25 10 14 49 40.11 1499.54 561~57 13,63 
CNS ISJ USl::l - ll5 ' l 2 18 21 1 2 30 52 12 30 14, 16 1545 , 58 1049', 35 13.68 
HAii IS) lJSo-.lO' l 2 .)9 :, 1 2 51 33 12 28 40.34 1356.45 414'.46 13.95 
GOS (5) U5ti - l:l5 ' l 2 51 4 1 3 l 18 10 13 37.95 1093,92 310·.15 13,97 
GY,.. 15) USl:l- 30' l 2 !:>2 2~ l 3 2 8 9 43 28 . 55 105e,4t 359·, 18 13.99 
T~X (5) USb- .lO' l 2 :,6 4 l 3 5 4 8 59 20 .33 1182 ol4 429•.24 14.02 
r-<IL IS) USl:l- 30• l .l 0 9 l 3 e 51 8 41 30 .45 829.32 250.21 14.06 
Gtlf' IS) USo- .lO• l 3 0 53 l 3 9 26 8 32 21 , 63 833 , 07 346~79 14,06 
tlDA lS> U5b-.l0 ' l .l 3 41 l 3 11 49 8 8 23,52 949.64 313;11 14.08 0-
ANG IS) USb- .lO• l 3 o 2!:> l 3 13 24 6 59 9 . 63 14s.50 550 .:n 14.11 

LA) 

VAi'. USll l .l 7 34 l 3 15 46 8 ll 29 , 53 878 . 68 255.53 14.12 
ACI'. 15) USll-30• l 3 19 40 l 3 28 59 9 19 24,35 1062.91 390 . 04 14.25 
HEO USll l 3 .ll 24 l 3 44 16 12 52 53,33 1549.44 361;19 14.42 
CRO (5) USb- 30' l ..l :,o c; 1 4 5 30 15 20 73,85 1394 , 53 409·.29 14,61 
Gw~ (!:,) use- Jo• l 4 ~ 14 l 4 16 52 11 37 12,61 1523 .63 999~19 14.70 
HAW IS> usu-Jo• l 4 19 25 l 4 30 36 11 10 32,57 1309 , 25 404°,84 14.83 
GOS IS> USll- o5 ' l 4 Jl 6 l 4 40 26 9 19 48 , 30 1159,67 213·.17 14,96 
GYJi, IS> USll-.lO' l 4 .l2 ~7 l 4 41 56 A 58 27,07 1123, 32 314·.83 14.98 
TEX tS> USb-.lO' l 4 jl\ 11 l 4 45 2 8 51 44,05 1053.33 211.12 1s.02 
r-<I L (Sl USb-.l0 1 l 4 .l9 ~l 1 4 4e 34 8 43 26,59 821,35 3u;3p 15,04 
Gtlll. lSl usu-.io• l 4 40 3b 1 4 49 19 e 43 38,61 972,26 233~:30 15.06 
BOA I S> usu-Jo • l 4 44 28 l 4 4g 27 4 59 3.36 971,98 844,70 15.06 
ANG IS> USo-.lO• l 4 45 lo 1 4 54 9 8 53 31 , 97 766.29 269',39 15,10 
VAi'. use l 4 48 ~j l 4 52 59 4 5 2,03 1025,96 910.39 15.10 
ACI'. IS) U5b-.l0 ' l 4 ~9 4J l 5 7 39 7 56 12,29 892.65 529.64 15.22 
REO USll l :, 12 44 l 5 21 o 8 22 20.21 1006.46 386~9e 15,39 
CHO IS) USb-JO• l :, .l2 0 l 5 37 52 5 52 5, 12 894.92 756, 02 15,56 
Gwf' (5) usu- .io • l :, 42 ~8 1 5 51 41 8 43 45.11 858.67 202;65 15.68 
HA w IS> USu-JO• l :, ~7 41 l 6 4 35 6 54 7.85 /131-21'! 655;29 15,82 
GUS (5) usu-c:5 ' o 6 33 l 6 14 47 8 13 19 . 22 964,80 395./17 15,94 
GYII. (5) uso-Jo • b IJ 9 1 6 17 l 8 52 62.61 1000,92 168;31 15.911 
TEX (5) USc- .lO • o 11 lo 6 19 43 8 2o 19 , 90 866,59 386,85 16.00 
~IL (S> USt-JO• 0 16 lo 6 21 13 4 57 3.29 980. 14 846.88 16.02 
GtlM 15) U~d-JO• b 16 52 6 22 3 5 11 3,46 1023.48 838.97 16.02 
AM, (5) USo- .lO ' b ~2 lo 6 26 23 4 5 2. l 1 959.38 905,44 16.05 



TABLE VI.- RADAR ACQLIISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

MSFN STATION ACQU l SIT I ON LOSS ELAPSED Til'E >.\AX ELEVA TT ON IIIA~ RMGE "IN RANGE REVOLUTION 

NAME DAY HR MIN SEC DAY HR I' IN SEC l'IN SEC DEG N MI N ,,I NUMBER 

RED USB l 0 47 58 l 0 56 29 8 JO 19,le 859,0J 399·, 70 16,38 
MER use l 7 10 12 l 7 2J 37 7 24 9, 19 894,30 000,J8 16,64 
Gl!M (Sl USB-JO• l 7 18 41 l 7 25 54 7 lJ 8,94 981,05 0111:16 16,66 
HAIII (Sl USB-30 • 1 7 33 22 l 7 40 12 6 50 7,bO 823,10 006,37 16,83 
GOS ISJ USB-85• l 7 42 33 1 7 47 34 5 l 3,41 979,87 A40;54 16,92 
GY"- (Sl USB-30' l 7 43 41 l 7 50 48 7 0 8,Sb 829,84 625: 19 lo,93 
TEX (Sl usa-~o• l 7 48 52 l 7 50 58 2 0 ,12 1024,30 1016:89 16,95 
RED use l 8 22 56 l 8 31 49 8 53 52,46 834,22 187~00 17,38 
MER use l 8 50 11 l 8 58 58 8 47 58 , 73 1008,27 171',98 17,65 
HAW lSl UStl-.lO' l 9 7 59 l 9 16 25 8 25 18,26 853,57 409,72 17,83 
RED UStl l 9 :,8 16 l 10 5 48 7 32 10, 11 915,85 551:10 18,35 
MER use l 10 25 41 1 10 33 49 8 8 13,84 853,64 490~38 18,64 
HAIII (Sl UStl-30• 1 10 42 52 1 10 51 29 8 37 32,64 1021,07 263,76 18,83 
HTV use l 11 2 31 1 11 4 56 2 25 ,51 1025,65 997,19 18,95 
MER USll 1 12 l 17 1 12 9 3 7 46 12,51 999,37 523,22 19,65 HAW (Sl USb-JO• l 12 ,!O 9 l 12 23 20 3 10 1,09 977,57 959;24 19,78 
HTV UStl l 12 .l3 50 l 12 42 18 8 28 17,99 824,32 418,84 19,96 
ACt< (Sl UStl- 30' l 1.l 0 2 l 13 7 29 7 26 9,42 911 , 78 599 , 98 20,24 
MER UStl l 13 .l6 9 l lJ 4'1 46 8 J6 20,29 885 , 52 313 ,72 20,63 
GWM (Sl UStl-30• l 13 41 !>9 1 13 49 36 7 J7 9,94 900, 18 590,92 20,69 
HTV USt3 l 1'+ 8 24 l 14 17 19 8 55 56,85 949,50 179', 90 20,97 
ACN lSl UStl-30• l 14 .)4 22 1 14 42 52 8 30 30,88 916,49 210:09 21,21 
MEH use l 15 11 5 1 15 19 44 8 JS 26,9~ 860,19 307,39 21,62 ()'\ GWI' ISl USil-30' l 15 10 22 1 15 25 5 8 42 39,97 985,98 225,91 21,67 ;=-
HTV use l 15 43 30 l 15 52 21 8 44 21,54 779,02 368;60 21 , 96 
CYI (Sl UStl-.lO • l lb 16 3 l 16 20 56 4 52 3, 12 1010,64 544;36 22,25 
"-ER UStl l lo 48 15 l 16 51 33 3 18 1,05 964,73 961:5e 22,58 
GwM (Sl UStl-30' l 16 54 18 l 16 56 48 2 30 ,74 980,33 980~33 22,61 
HTV USIJ 1 17 18 44 l 17 27 34 8 50 45,10 100~.74 208,74 22,96 
CYI ISl UStl-30• l 17 48 42 l 17 57 16 8 33 33,79 977,91 253;99 23,25 
l'AO ISl UStl-85' 1 17 :,3 26 1 17 59 41 6 15 6,01 901,58 121:52 23,28 
CNtl <SJ usu-es • l 18 j'+ 55 1 18 '11 7 6 11 5, 11 997,05 768.15 23,71 
HTV use l ld :,3 39 1 19 2 15 8 36 20,45 783,85 376;47 23,94 
ANG IS) USd-.l0 1 l 19 12 19 l 19 20 43 8 23 23,65 903,53 332•. 44 24, 10 
VAN USb l 19 15 57 1 19 24 15 8 18 17,20 831,68 420 ',87 24, 14 
CYl !SJ UStJ-30 • l 19 23 29 1 19 J2 15 8 40 23,56 74/>,13 337;11:, 24 , 24 
MAO ISi USt>-85' l 19 26 59 1 19 34 47 7 47 14,04 675,46 455;32 24,27 
CRO (Sl usu-30' 1 20 0 5 1 20 7 58 7 53 ll,87 878,40 541',57 24,60 
CN!l (SJ USb-85• l 20 8 11 1 20 16 41 8 30 22,25 893,86 358',87 24,70 
HTV USI:! l 20 JO 25 1 20 34 21 3 56 2,01 966,86 903:64 24,89 
MIL !SJ use-Jo • l 20 45 :,9 l 20 51 44 5 45 4,90 897 , 58 762,51 25,06 
GBM (Sl USb- 30• l 20 45 31 1 20 52 38 7 7 9,33 783,40 600:26 25,06 
BOA (SJ USt, - 30 1 l 20 48 51 l 20 56 17 7 26 10,96 1007,69 555,95 25 , 10 
ANG (SJ USb-30 1 l 20 .. 1 19 1 20 !>S 30 8 11 16,85 905,63 426, 82 25,10 VAt,; US!:! l 20 ~o 35 1 20 !>9 14 8 38 36, 14 959,08 241,91 25 , 15 
CYI ISJ USi,-30 ' l 20 !,8 55 l 21 7 16 8 20 20,80 957,07 372','lO 25,25 
MAD (Sl USc-85' l 21 l 24 1 21 9 12 7 47 13,01 969 , 54 509,49 25,27 
CRO 15) UStl-30• l 21 ~4 17 1 21 43 11 8 53 53,55 977,85 186, 16 25,61 
CNtl (SJ USt:!-85 1 l 21 42 46 l 21 51 35 8 48 43,49 1009,28 214,77 25 , 71 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

t'SFI\ STAllON ACJUl:.lT ION LOSS ELAPSED TIIIE 1AX ELEVA TIO"- 111\X RANGE IIIN RANGE REVOLUTION 

t-lAl'E uAY HR MIN si::c OAY HR t'IN SEC MIN SEC DE.G N Ml I>; I' I NUMBER 

GYI' lS) USl:l-JO' l 22 1s 55 l 22 18 46 2 51 1.1~ 91;7.}2 94 7. 12 25.96 
TEX <SI USB-30 1 l 2c 16 5 I 22 23 35 7 29 9,76 A98.0l 587.07 26,02 
MIL ISi USl:l-30' l 22 19 3 l 22 27 46 8 42 35.06 846, 46 246,91 26,07 
Gl:lM (5) ustj-30• I 22 19 17 I 22 28 11 8 54 35.87 752.76 242'•63 26 . 07 
ANG (5) USB-JO• l 22 t 4 25 l 22 29 16 4 51 3.06 972,96 e52,64 26,09 
BOA (5) USl:l-30• l 22 t2 49 l 22 31 29 8 40 49.6g 1001',19 191 ,86 26.10 
VAN USl:l l 22 ,26 13 I 22 34 2 7 49 12.16 1017,43 529,60 26,13 
CYI (5) USb-JO' 1 22 33 56 l 22 42 36 B 39 J9,96 1012,90 226',38 26,23 
MAO (5) USB-85' l 22 36 39 l 22 42 35 5 55 5,13 1023,71 761 ',24 26,23 
CRO (5) usu-.io• l 23 9 5b l 23 17 55 7 59 14,84 1016,24 476,119 26,60 
CNtl (5) U5B-85' l 23 17 36 l 23 26 8 8 32 29,21 983,86 289,88 26,69 
GOS ( s) USl:l-85' l 23 48 sa l 23 53 48 4 49 3.06 1017,0l e41~1e ~6,95 
GY~ (5) USl:l-JO• l 2.l .. 1 32 1 23 55 50 e 17 24.73 1019,55 323,23 26,97 
TEX (SI USll-.lO ' l 23 so 9 l 23 58 51 8 41 84,19 1020,8 3 148,69 27,00 
MIL (SI USl.l-.lO' l 23 S4 2 2 0 2 40 8 38 39,74 1018,72 225,23 27,05 
GBI' (5) USB- JO• l 23 ~4 40 2 0 3 5 8 25 24,03 1019,64 332,14 27,06 
ANG lS> U5tl- .l0' 2 0 0 51 2 0 5 26 4 34 2,53 1015,46 873.90 27.09 
llDA lS l USll-30' l 23 :,7 41 2 0 6 21 8 39 70 , 36 1018.49 155~95 27.tl 
VAr,, USB 2 0 1 30 2 0 9 24 7 54 25,43 1016.74 314.15 27, 14 
CYI lSl use-Jo• c u 8 31 2 0 16 19 7 48 7.78 1000.15 643.79 27,22 
RE.0 USS 2 0 27 so 2 0 34 50 7 0 7,26 94'l,69 684,71 27.38 
CRO lSl USb-30 1 2 0 <+5 5 2 0 53 57 8 51 20 , 53 827.78 402,39 27,60 
CNl:l lSl USll-b5' 2 0 S4 2 2 0 58 12 4 10 2 , 09 1031 .52 941·% 27.64 CJ\ 
HAw lSl USl:l-30' 2 l 11 10 2 1 19 22 8 11 13.27 832.e'l 513.98 27.84 V, 

GOS (5) UStl-tl5' 2 l cl 25 2 1 29 54 8 28 21 . 01 861.73 3fl8'.g5 27.96 
GYI' lS) use- 3o• 2 l a 22 2 1 31 6 8 43 32,82 860.24 263 , 04 21.9e 
TEX lSl UStl-30' 2 l ,~ 31 2 1 34 6 8 34 25,35 876.27 318.39 28,01 
MIL lSl USt!-.30' 2 l 29 17 2 1 38 3 8 46 35,90 819,85 240.75 28.o5 
GllM lSl use- Jo• 2 1 .lO 5 2 1 38 37 8 31 31,08 982.34 269.34 28.08 
BOA lSl USll- 30 ' 2 l .l2 47 2 1 41 12 8 24 20,47 833,14 369,19 29.10 
ANG (5) USll-30' 2 l .lS 15 2 l 42 40 7 25 9.94 942 , 39 577,52 28,12 
VAr. USB 2 l .l6 32 2 1 45 10 8 37 31.96 831,58 260,6A 28,13 
ACr. (5) USl:l-30' 2 l ~9 15 2 1 57 7 7 51 12 . 1~ 870,59 518~34 28.24 
REO UStl 2 2 1 39 2 2 10 40 9 1 59,eo 979,68 177.88 28,39 
CRO (SI UStj-30' 2 2 20 14 2 2 29 27 9 12 49.43 1055,19 208,18 28,59 
HAW <SI USB-JO• 2 2 45 51 2 2 54 40 8 49 42 , 92 951,03 216',53 28,85 
GOS (5) UStl- 85' 2 2 ~6 11:1 2 3 4 52 8 33 31,95 901,2b 265',17 28,97 
GYM (5) USl:l- 30• 2 2 57 44 2 3 6 18 8 34 31,37 1010,0fl 268~57 28,99 
TEX (5) USB-30' 2 3 0 45 2 3 9 34 8 48 29,64 748,35 279,50 29,01 
MIL (5) USl:l-30' 2 .l 4 31 2 3 13 5 8 34 29.91 849,45 275~32 29.05 
GB,., (5) use-.io• 2 3 5 8 2 3 13 51 8 43 30,02 779,15 273.65 29,05 
l:lDA lS> USll- 30' 2 3 9 0 2 3 14 22 5 21 3 , 85 994.76 501.50 29.07 
VAr,, lJSll 2 .l 13 7 2 3 18 9 5 1 3.2!! 869 , 25 827',91 29,09 
ANG lSl usa-.io • 2 3 9 53 2 3 18 33 8 40 74,46 955,93 149.51 29 , 11 
ACN (5) UStl- 30 ' 2 3 ,24 0 2 3 32 24 8 23 23.38 11) 11, 34 340,29 29,24 
RED UStl 2 3 36 53 2 3 45 52 8 58 23 , 22 763,05 362", 70 29,38 
CRO <S> U58-30 ' 2 3 :,6 6 2 4 3 13 7 7 1.e1 1030,59 688',g5 29.57 
GWM (5) USt!- 30• 2 4 7 32 2 4 16 14 8 42 26, l 7 901,15 323.66 29,67 
HAw (5) USB-30• 2 4 21 54 2 " 2'l 35 7 110 10. 54 1028,15 573,10 29,84 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Contin,,ed 

(a) Command and service module, J• elevation angle - Continued 

11'.:,F/\ '.:,lATlOf'< A\.\;Ubl I ICN LOSS ELAPSED TIIIE " AX ~LEVH!ON IIAX RAI\GE ~IN RANGF. REVOLUTIOI\ 

1\,11/E l.JAY HH Mlf'< SEC l.,h . t<R fl I I\ SEC r,Ir,, SEC CEG N MI N 111 NUMBER 

<>US (5) usu-115• 2 4 .ll 18 2 4 3g 34 A 15 17, 14 an . 01 42g, 33 2g , g5 
GYr,, ('.:,) U'.:>tl-.lO • 2 4 J2 54 2 4 41 48 8 53 53,02 841,04 18(,,15 29 , 97 
TEX (Sl USb- JO • t!. 4 ..)5 5b 2 4 44 30 8 34 22,lS 8"6 , 21 357 , 22 29 , 99 
iv.IL (!:,) USiJ- .30 ' 2 4 40 39 2 4 46 27 5 48 4,52 993 , 28 789',63 30 , 01 Gdf,I ('.:,) USb-.!O • 2 4 41 18 2 4 47 23 6 4 s.2~ 947,39 755,65 30,0~ At.<, ($) USt>- ..lO ' 2 4 'lb 16 2 4 52 3 5 46 4,77 937,36 776 , 22 30,06 
ACt. ($) u::.u-.io • 2 :, 2 ltl 2 5 5 11 2 53 ,82 996, 28 977;A5 30,20 
HLU l>'.:>ll 2 ~ 12 33 2 5 21 7 8 34 25.~6 984,48 319;p4 30,39 ~EK l,% 2 :, ~1 31 2 5 47 43 6 12 5 , 86 8%.31 126,e6 30,64 
Gwr,, (5) UStJ- 30 ' " 5 42 57 2 5 50 57 8 0 16,23 1008,95 440;56 30,68 
HAw ($) USb- .lO • t!. 5 ~7 40 2 6 4 57 7 16 9, 17 1014,61 615, 17 30 , 1!5 GOS <S> USl3- b5 ' t!. 6 7 1.l 2 6 12 38 5 25 3,55 A40,26 832,P7 30 , 91 GYr,, (!:,) USEl- .lO ' 2 6 8 18 2 6 15 50 7 31 9.97 929 ,16 590-16 30,95 TEX (5) USl:!- .lO ' 2 0 12 45 2 6 16 53 4 7 2 , 07 1021,79 907', 08 30 , 97 
i<t:U USb 2 6 47 30 2 6 56 29 8 58 34,Al 743 , 94 252 -11 31 , 37 Gwr-1 (5) USll- .!o • 2 7 t!.O 36 2 7 24 10 3 34 1,60 993,35 931,qz 31 , 64 MER l>SB 2 7 14 56 2 7 23 45 8 48 45.50 852,47 204, 48 31 , 64 
HA• (Sl usu- .:o • 2 7 ..l2 3U 2 7 40 57 8 18 20.u, 1012,43 380, 73 31,A5 
R~ll uSt> 2 d .:2 55 2 8 30 42 7 46 13,7g 683,36 490,60 32,35 n.11 USB 2 ti :,0 6 2 8 ::.e 39 8 32 22,43 874,33 353', 69 32,63 
HAw lSl USb- 30 • 2 y 7 26 2 9 16 17 8 51 26,25 12e . a2 312,52 32,82 MER lJSU 2 10 ,:!, 4 lJ 2 10 33 52 8 11 13,83 845,511 493,92 33,64 
GwM ($) lJStl- ..lO • t!. 10 .l4 44 2 10 34 58 0 14 .09 1020,63 1020,63 33,66 Cl' 
HAI> (5) USll- JO ' 2 10 ➔4 .l 2 10 49 6 5 3 3,41 987,97 836,20 33,110 Cl' 
hTV USB 2 10 !,8 57 2 11 6 38 7 41 12,57 714,27 522,75 33,95 AC!'< lSl USl:! - .lO • 2 11 ~4 53 2 11 31 49 6 56 7,AS 865,09 652.43 34,24 M~R LSI> 2 12 0 51 2 12 g 28 8 37 28 , 51 1022,4'1 295', 13 34,64 Gw~ (5) USb- JO • 2 12 6 44 2 12 14 2 7 18 9,30 1002,29 610,12 34,6e HTV IJStl 2 12 .l3 !, 2 12 42 4 8 58 41,94 788,93 220;15 34,96 AC!\ (5) usu- .io • t!. 12 59 1 2 13 7 48 8 47 43 , 06 830,92 210.62 35,23 IIE.R IJStl t!. 1.l .J5 43 2 13 4'1 30 8 '16 27,74 7%,61 300·.oa 35,62 G~fl. IS) usu- .io • 2 lj 41 j 2 13 49 56 8 53 '12,96 A06, <;3 213', 72 35,67 HTV usu 2 14 8 12 2 14 16 5g 8 47 38,34 1008,34 235,g~ 35,97 ACf'< (5) UStl- 30 • 2 14 j6 11 2 14 40 17 4 5 2.10 940 , 09 895,96 36,19 CYI (Sl USl:!- .lO • 2 14 42 39 2 14 43 15 0 35 ,22 1003,47 1003,47 36,22 f,IEH UStl 2 1::. 12 17 2 15 17 16 4 58 3,34 969, 71 841 ,48 36 , 5g 
Gwr-1 ( !:, ) lJSB- ..lO ' 2 1:, 17 47 2 15 22 50 5 3 3,24 8g3,99 845, 05 36,63 HTV lJ5tl 2 1::. 43 18 2 15 52 16 8 57 31,0?. 738-11 277,22 36 , 95 CY! (5) USU- 30 • 2 lb 13 32 2 16 21 so 8 17 16,4g 842 , og 435~61 37, 25 MAO <S> UStl- 1!5 ' 2 l b 18 55 2 16 23 41 " 45 2,92 927, 75 861,09 37, 27 CNB (Sl UStl- 85 ' 2 17 0 38 2 17 4 56 " 18 2,32 1019 , 45 894,98 37, 70 HTV IJSI:! 2 17 18 24 2 17 26 57 8 32 28,46 1008 , 24 293;97 37,95 ANG (5) UStl- 30 ' 2 17 j7 17 2 17 45 9 7 51 14 , 03 971 , 22 480; 95 38.12 VAN IJSI:! 2 17 4 1 2 2 17 48 36 7 33 11 , 87 7 18, 73 532 ,72 311.14 CYi !Sl lJSU-.lO• 2 17 4U 5 2 17 56 55 e 4g 53 , 16 1019 , 75 184~47 38, 26 MAO (5) USl3- t!5 1 2 17 !,2 0 2 17 59 19 7 19 9,12 g51,73 6 15.12 38. 28 Cf!O ($) USB- 30 • 2 lt! t!.5 20 2 18 32 9 6 48 7 , 73 828-14 661,61 38,60 CNI:! ($) USll - 85 ' 2 ltl j3 12 2 18 41 10 7 58 14 , 83 976.07 472·,4e 38,71 HTV usu 2 lt! !,4 41 2 18 5g 49 5 8 3,52 996 , 32 830',M 38, 91 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(al Command and service module, 0° elevation angle - Continued 

MSFN STATION ACQUl~ITION LOSS ELAPSED TI~E 1'/AX ELEVA Ti Or- ,,AX RA"-GE l'IN RANGE REVCLUTIO~ 

NAl'E UAY HR MI N SEC OAY HR ,_,IN SEC ,.,,IN SEC CEG N "41 N ,.,I MJMBEP 

,_,IL ( 5) vSB-30' 2 19 ii 56 2 19 15 19 3 22 1. J6 973-64 938.36 39.06 
GB,_, (5) USl:l-JO• 2 19 10 52 2 19 16 43 5 50 4.Js tOU.63 788;7p J9.06 
BOA (Sl UStl-JO ' 2 19 14 0 2 19 20 29 6 2J 6.31 8%-02 709.AO 39.in 
At<G (5) USB- JO• 2 19 ii 44 2 19 20 27 I! 42 24.9P. 790, 73 322,54 39,10 
VAt< USll 2 IY 10 9 2 19 24 5 8 55 39,6/l 779,25 226 • t~ Jq. 1" 
CYI (5) UStJ-30' 2 I~ 23 22 2 19 J2 4 8 42 22,59 790,08 351 • 71 39.24 
"AD (5) UStJ- 85' 2 19 l.6 21 2 19 33 52 7 JO 10.10 934.97 586,69 39,27 
CRO (5) vStl-JO• 2 19 :,9 1 2 20 7 57 8 55 45,65 BIJ,14 206,00 39-60 
CNtl (5) vSB-~S• 2 20 7 30 2 20 16 14 8 44 21,94 753,26 ~E:0 .70 '9.70 
TEX (S) USl:l- 30 ' 2 20 41 24 2 20 47 45 6 21 6,27 88~,48 710.05 40,01 
,_,IL (5) USB- JO • 2 20 4J 53 2 20 52 20 8 27 19. 13 826,i,3 J(;14,26 40 • 0( 
Gl:lf<: (5) USi:1-jQ t 2 20 44 J 2 20 52 47 8 44 36.4f, 1153.28 241,?1 40.06 
ANG tSl UStl-30 ' 2 20 48 15 2 20 54 37 6 21 S. A5 926,71 730,3'5 40,0P 
BOA <Sl USB-.lO • 2 20 47 32 2 20 56 13 8 41 21 , 35 755 ,36 364,1!4 40,11 
VAf\ UStl l. 20 50 39 2 20 58 53 8 14 19.12 102'-,34 J96.P~ 40,16 
CH (5) UStl- JO • 2 20 08 31 2 21 7 19 8 41) '15,22 958.44 207,04 40,25 
MAO (Sl USl:l - 85 ' 2 21 l 35 2 21 7 24 5 48 4.1'~ 947,63 77'1,% 40,2" 
CRC IS) USb-30 ' 2 21 .:,'I 18 2 21 '12 46 I) 27 21,44 921-93 367.<>4 41),50 
CM~ IS) USb- 1!5 ' 2 21 42 21 2 21 so 49 8 28 24. 3S 927,72 332;1~ 40,t-l! 
GYM ISl UStl-JO• 2 22 12 29 2 22 20 18 7 49 13.77 970.40 48Q,3'- 40,97 
TEX tSl USU-30' 2 22 14 53 2 22 23 32 8 38 42, lG 1020,13 215.c~ 41, 01 
MIL tS) vSl:l-JO ' 2 22 I!! 35 2 22 27 23 8 47 61. 52 965,55 168,'lO 41,06 c, 
GOI' (5) lJSU-jQ• 2 22 18 28 2 22 27 4S 9 16 32,'>3 840,72 26'1,92 4 I, 06 --.J 
At<G 15) LiSc,- .30 ' 2 22 2~ 18 2 22 29 iJ 3 55 1,75 984,30 'l24',0? 41, OP. 
BOA (5) UStl-.lO ' 2 22 .,2 22 2 22 31 9 8 46 75,50 1022,?.0 154, 56 41.!I 
VAt< u~B .,_ 22 26 7 2 22 34 15 8 8 16,65 939,69 437;50 41,14 
CYI IS) lJSU- 30 ' 2 2l. .:,3 36 2 22 42 7 8 31 29,94 Q82,44 2~2,33 41.23 
Ct<C (S) USl:l-30' 2 2j 9 55 2 23 17 58 8 3 15,!\P 966. 14 452,~4 41,60 
Cf\tl (5) usu-os • 2. 2J 17 40 2 23 24 41 7 l 8.60 914.45 629, 13 41,67 
HAw tS> UStl- JO• 2 23 J8 13 2 23 41 57 3 43 1.7t 942,61 912.56 41,82 
GOS ISl l,Si:1 - 1>5 ' 2 23 .. 6 4J 2 23 54 13 7 29 11 . 51 997,64 540;77 41,9~ 
GYI' lSl USb- jO • 2 2j .. 6 4Y 2 2J 55 34 8 45 80.67 958ol3 14'l,90 41, g7 
TEX (5) t.isu-JO' 2 23 49 54 2 23 58 31 8 37 35,':i3 980.1\7 246.07 42 ,01 
I'll lSl UStl-.lO' 2 2J • ~3 48 3 0 2 25 8 36 J3,6J 964,20 257.<;4 42,0f-
Gtlf<: (5) USU-JO• 2 2j ~4 31 3 0 2 53 8 22 21.32 'lOS,36 365,"l 42. 06 
tlUA IS) USB- .30 ' 2 2J o7 17 3 0 6 I 8 43 44,7P 847,03 ?07.51 42,09 
ANG (Sl U:C.b-JO' j 0 u 20 3 0 5 55 5 35 4.25 923,54 799,lP 42.0'l 
VAi'< UStl 3 u 1 5 3 0 9 45 8 40 41,66 1022.14 21e·.62 4?-13 
CY! IS) lJSi:1- JO • 3 0 9 54 3 0 14 55 5 l 3,3J 1021,05 840.12 42, IP 
ACI'< tSl lJSt;-,lO ' 3 0 16 41 3 0 18 55 2 14 ,Se 997,42 903.n 42,;>? 
~EU lJStl 3 \) lb 02 3 0 34 SI 7 59 16,01 9%,74 114~ . 79 42,37 
CRO (5) usu- Jo• ,j u 44 57 3 0 53 33 8 35 31 • 'iP 1025, Ill 271,64 42,60 
HA~ ISl USb- JO ' 3 l 10 28 3 I 18 57 8 28 30,02 876,39 276,3e 42.A~ 
GOS (Sl USU-I!!> ' j l ~o 51 3 l 29 19 8 28 29, 14 'l75,70 ?86,47 42 . % 
GYI' (5) USti-JO • .l 1 l.2 l 3 1 JO 34 8 33 30,l~ 1005.52 :>80;25 42,97 
TlX (5) USb- jO' ~ l l.o 9 3 1 J3 42 8 32 27 ,8P 89P,26 298',l)p 4,.01 
I'll 15) usu-Jo• 3 l 28 SU 3 l J7 37 8 46 67 , 42 'l71 -37 160,'l3 43.05 
Gtll' <Sl vSb- 30 ' j 1 l.9 32 3 l 36 11 8 38 46.56 981',35 201,6J 43,06 
bUA <Sl UStl- JO • ~ l j2 20 3 l '10 20 7 54 15,lO 975,50 463,P3 43.0P 
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TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(al Command and service module, 0° elevation angle - Continued 

MSFI', STATION ACQUlSl TloN LOSS ELAPSED Tl,..E VAX ELEVATION i"AX RANGE MIN RANGE REVOLUTION 

NAME (;AY HR Mlt, SEC DAY HR ,_.IN SEC ,_.IN SEC DEG N Ml N ,..1 NUMBER 

ANG (SJ UStl-JO ' ;i l J'+ 28 3 1 42 41 8 u 18 , 35 900,88 406,23 43,10 
VAt-. \JStl 3 l J6 11 3 l 44 21 8 9 18,90 969,74 397,51 43,12 
ACt, (5) USll- JO' 3 l 41l 21 3 1 56 56 8 35 32,1'+ 858,'+2 265,46 43,23 
HED \JSll 3 2 l 15 3 2 10 3 8 48 51,07 841 , 05 191~11 43,37 
CHO (5) USll-30 • 3 2 19 Sb 3 2 28 25 8 28 29,70 1000,03 282~40 43,58 
Gw~. (5) use- Jo• 3 2 J3 36 3 2 39 2 5 25 4,0e 939,97 796',36 43,67 
HAw (5) USt:1- 30' 3 2 45 30 3 2 53 51 8 21 21,76 884 , 52 356',00 43,83 
GOS (5) USt:l-d5' 3 2 :,5 34 3 3 4 4 8 30 28,A4 902,34 289,49 43,95 
GYM lSl USli- 30 1 3 2 ~7 8 3 3 5 49 8 40 38,05 877,08 234,24 43,97 
TEX (5) ust:1- 30• 3 3 0 9 3 3 8 54 8 45 57,93 851, 52 174',47 44,00 
MIL ISi UStl-.30 1 3 3 3 58 3 3 12 7 8 8 19,01 992,09 396,24 44,03 
llOA (Sl USll-30' 3 3 9 45 3 3 11 49 2 3 ,51 999,26 990,28 44 , 03 
GBM (5) USll-30• 3 3 4 37 3 3 12 5& 8 18 21,39 918,9& 363',48 44,04 
At,G (SJ USl:!-30' 3 3 9 19 3 3 17 45 8 26 25.3e e0e,06 318,92 44,09 
ACN (5) USli- 30' 3 j <!3 52 3 3 31 20 7 27 11.00 1024,00 558,89 44,21 
HED USB j 3 jE, 33 3 3 45 3 8 30 23,69 885,E,7 341 ,50 44,37 
CHO (Sl USU-30' 3 .3 56 44 3 4 0 50 4 6 2,09 1011 ,E,8 897 , 52 44,54 
G-.M (SJ USt:1- 30' .3 4 6 46 3 4 15 30 8 44 35,3/l 980,/14 243,29 44,67 
HAW (SJ USt:1- 30' 3 4 21 25 3 4 28 44 7 18 8,68 936,85 625,27 44,84 
GOS ISJ usa- 05• 3 4 .30 35 3 4 3A 17 7 42 12,07 952,48 529,81 44,95 
GYM (5) UStl-JO' 3 4 .32 5 3 4 40 48 8 43 32,35 842,79 265,09 44,97 
MIL (5) \JSb- 30' 3 4 41 38 3 4 42 59 1 21 ,35 999,61 999,61 44,99 
TEX (SJ usu-Jo• 3 4 JS 22 3 4 43 12 1 49 12,64 925,97 515,85 44,99 °' 0) 
GBM IS) USt:1- 30• 3 4 41 56 3 4 44 27 2 31 ,10 977,82 977,82 45,01 
RED USt:I 3 5 u 44 3 5 20 24 A 39 31,07 998,67 276,05 45,39 
MEH uSB j 5 J9 48 3 5 47 2& 1 38 12,42 992, 37 51&,35 45,63 
GWM (5) USli- JO• .l 5 42 39 3 5 49 40 7 l 8,51 811,32 627,03 45,6S 
HAw (5) USt:!- 30' 3 5 56 52 3 6 4 23 7 31 10.00 931',85 585,36 45,85 
GOS ISi USt:1-llS ' 3 " 7 42 3 6 9 58 2 16 ,30 1012,36 1001,91' 45,91 
GY,.,, (5) UStl- 30' 3 " t! 5 3 6 13 58 5 52 4.44 1009,87 787,40 45,94 
RED USli 3 6 ~6 37 3 6 55 30 8 52 32,05 7&1,99 266,85 46,37 
l'EH \JStl 3 1 14 0 3 7 22 48 8 48 50 , 35 840,78 188,91 46,64 
HA• (5) USB- 30 ' 3 1 Jl 36 3 7 40 15 e 37 33,49 968,63 256,75 46,84 
HEO USt:I J ll .12 21l 3 8 28 58 6 29 6,7& 852,47 690, 14 47,34 
MEH USt:I 3 t! 49 23 3 8 57 39 8 15 17 . 98 923,77 411,48 47,63 
HA• (5) UStl- 30' 3 9 E, 39 3 9 14 58 8 18 16,22 813,82 439;34 47,82 
HTV USb 3 9 ,15 21 3 9 28 52 3 31 1.44 964,54 940,93 47,95 
MEH USli .3 10 .e4 4& 3 10 33 l 8 14 14 , 20 814,82 481,79 48,64 
Gw~, lSl USc>- 30 ' J lU Jl 56 3 10 36 0 4 3 1,97 1010,01 909.15 48,68 
HTV USd 3 10 ~1 26 3 11 5 49 8 22 21,66 934,23 363, 18 48,95 
ACN IS) usu- Jo• J 11 23 18 3 11 31 25 8 1 15,88 906 , 56 442;01 49,23 
MEH USE! 3 11 :,9 45 3 12 8 31 8 46 46,40 992 , 93 201,49 49 , 64 
G~" (SJ USl:I-JO' .3 12 5 18 3 12 13 30 8 12 16,83 906,42 429,52 49,68 
HT'I USt:I 3 12 J2 2 3 12 40 58 e 55 45 , 12 813,23 208,19 49,96 
ACt-. ISJ UStl-30' .3 12 ~8 8 3 13 6 20 8 11 19,11 929,03 387,e3 50,22 
~EH lJStl J lJ 34 50 3 13 43 2 8 12 14,61 817 ,33 471 ·.01 50,&I 
Gw" (Sl USt:1-.30 ' 3 lJ 40 1 3 13 48 31 e 21, 22,09 901 , 2A 353 , 00 50,67 
HTV \JStl 3 14 1 8 3 14 15 54 8 45 35,99 879, 13 246,65 50,95 
CYI (5) USt:1-30 ' 3 14 j9 5 3 14 44 37 5 31 4,41 917,46 782,48 51,24 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY· Continued 

(al Command and service module, 0° elevation angle - Continued 

r-(SFN STATION AC\lUISlllON LOSS ELAPSED Tll'E VAX ELEVHIOI, "A)( RANGE l'IN RANGE REVOLUTION 

"'~"'E GAY HR MIJ>. SEC UAY HR "11'< SEC l'I ~ SEC DEG N MI N III NU,.BER 

HTV usu 3 l!, '12 10 3 15 !>1 7 e 56 3g.~9 772 ,g5 227,05 51,95 
ANG (5) USB-30' 3 16 4 12 3 16 6 19 2 7 ,52 980 .J 1 g8o .i 1 52,10 
VAN USl:l 3 16 7 53 3 16 9 59 2 6 .11 1007,79 1005,72 52, 14 
CYI IS> USB-JO• 3 16 12 7 3 16 20 46 e 39 30,86 8'19,27 271 •• 64 52,25 
MAU IS> U5tl- d5' 3 lo 16 5!, 3 16 22 54 5 59 5,45 875,97 741, 70 52,27 
CNB (5) U5tl-85 ' 3 lb s8 16 3 17 4 27 6 11 5,60 942,51 742·.50 52,70 
HTV l,St:I .l 17 17 22 3 17 25 26 8 3 15,41 924,91 455,76 52,93 
ANG (5) U5il- j0' 3 17 JS 41 3 17 44 12 8 30 32,3g 969,00 25g, 94 53,12 
VAJ>. USt:I 3 17 .l9 18 3 17 47 39 e 21 21,60 895 , 55 356,61 53,14 
CYI l5) U5il• j0' 3 17 '16 57 3 17 55 43 8 45 33,47 R25 , 98 256,70 53,23 
MAU (5) U5B· d5 ' .l 17 !>O 30 3 17 57 57 7 26 10,97 1013,22 556', 71 53,28 
CRO !Sl USB- 30 ' 3 18 ,!J 21 3 18 31 23 8 2 14,64 918 , 02 473~76 53,60 
CNt3 (5) USl:!• 85' 3 1~ .ll 40 3 18 3g 56 8 15 20,52 1022,60 .n1.5g 53,72 
MlL lS> USil·.lO• J 19 9 2 3 19 15 14 6 12 5,96 879 , 48 716 , 93 54,06 
GilM lSl USl:l•j0' 3 19 8 40 3 19 16 4 7 23 10,49 gag . 10 564,90 54,08 
tlOA l5l USil-30 ' 3 19 12 7 3 19 19 36 7 29 11,55 721,09 538,71 54, 10 
ANG (5) U5B·30 ' .3 19 10 49 J 19 18 58 8 8 1.3, 73 820,91 486,16 54, 10 
VAN USil .3 19 J4 2 3 19 22 44 8 42 34,07 857,64 252,22 54, 15 
CYl ISl USl:l•JO• j 19 22 13 3 19 30 52 8 38 24,n 835 , 46 323', 02 54 , 25 
MAO (5) U5tl•d5' J 19 25 3 3 19 32 13 7 10 8,66 965 ,52 625,119 54,27 
CKO ISl USll·.lO• .l 19 !,7 46 3 20 6 37 8 50 51 , 65 997,85 188,74 54,61 
CNl:I IS) USl:l-85' J 20 6 10 3 20 14 52 8 42 27,63 835,94 301',68 54,70 
GYM ISl USl:l•.30 ' .l 20 j8 26 3 20 42 30 4 4 2,14 946,93 891 , 14 54,97 
TEX ISl USB•.30' 3 20 j9 16 3 20 46 57 7 40 11,30 898,33 544,26 55,02 (J\ 
MIL ISl USl3•.30' j 20 42 21 3 20 51 7 8 45 28,51' 773,63 288~51 55 , 06 \0 
GBM !Sl USB•.30' 3 20 '12 3<, 3 20 51 32 8 53 36,0~ 753, 19 2'11 ·,53 55,06 
ANG (Sl US!l-JO ' 3 20 '17 '13 3 20 52 58 5 15 3,60 989,98 824,39 55,09 
ilDA IS> U5B•30 • 3 20 46 8 3 20 54 55 8 46 35,12 820,53 246',A9 55,11 
VAN vse 3 20 49 33 3 20 57 39 8 5 16,05 954 , 22 4'13,77 55, 14 
MAO (5) USl:l-1!5 • 3 21 0 53 3 21 4 56 4 3 l,79 917,66 916,54 55,23 
CY! IS> USB- 30• 3 20 !,7 11 3 21 5 59 8 48 61,26 1004,45 168',oo 55,25 
CRO ISl UStl- 30' 3 21 .33 12 3 21 41 29 8 17 16 , 55 895,16 440',46 55,59 
er.a ISl USl:l-65' 3 21 'Ii 0 3 21 49 19 8 18 16,92 855,83 430,17 55,69 
GOS IS) USl:l-65' 3 22 12 6 3 22 16 58 'I 52 3,06 891,46 845,26 55,95 
GYM ISl USB- 30• 3 22 10 42 3 22 19 13 8 31 19,53 772,63 384',83 55,98 
TEX IS> USll- 30• 3 22 13 2~ 3 22 22 13 8 47 82,06 959, 72 148;74 56,03 
MIL IS> use-Jo• 3 22 17 17 3 22 25 59 8 42 40 , 76 1006,06 220 ',68 56 , 08 
G6M ISl use- Jo • 3 22 17 58 3 22 26 26 e 27 24 , 55 922 ,14 326',45 56,08 
BOA ISl USll-.30' 3 22 20 54 3 22 29 46 e 51 48 , 25 818,0'l 195",65 56,10 
ANG IS> USl:l·.30• 3 22 i4 23 3 22 28 9 3 45 1,79 992,11 917,69 56. 10 
VAN \JS6 .3 22 2'1 4'1 3 22 33 9 8 24 16,34 796,32 438,88 56.!4 
CYl ISl U5tl- 30• 3 22 j2 22 3 22 40 25 8 3 15,48 923,82 453,56 56,22 
RED USB 3 22 52 32 3 22 57 7 4 34 2,44 896,06 884,02 56,37 
CRO ISl USl:l•.30' 3 23 8 33 3 23 16 51 8 18 15,52 847,12 450;74 56,60 
CNtl IS> USt:1• 65' 3 23 16 43 3 23 22 30 5 46 4,84 930,17 768~96 56,66 
HAit !Sl USB- 30' 3 23 JS 19 3 23 '11 48 6 28 6,40 915,15 695;95 56,83 
GOS !Sl use-as• 3 2.3 44 54 3 23 53 1 8 7 14,06 823,34 480,63 56,96 
GYM ISl US8·JO• 3 23 45 26 3 23 54 11 e 45 so. 14 967,82 189,69 56,99 
TEX !Sl USB-30 ' 3 2.3 '18 33 3 23 57 14 8 40 21,13 754,27 365,49 57,01 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Contin~ed 

(a) Command and service module, 0° elevation angle - Continued 

l"~Ft, ST Al !Or, ACQUl~lllON LO~S ELAPSED TIIIE 'I AX ELEVATIOI\ ~•AX RA~'GE I'll\ RANGE REVOLUTIOI\ 

l,AME I.JAY HH MIi, SEC LlAY HR I/ I N SEC I/ I N SEC DEG N Ml N Wl NU'-'BER 

MIL (S) 1.,s1:1-so• J 2J 52 2!, 4 0 1 12 A 47 25 ,5•1 759-:34 ~17~~5 57,0E 
Gl:lf'- (5) USb-JO• J 2.l :,3 y 4 0 1 40 8 31 22.9<; 675,66 ~'t4.3t, 57,06 
BOA (5) USb-.lO' J 2J 55 50 4 0 4 35 6 39 35, 1,, 687,07 2117 ~ 6E 57, 10 
ANG <S> USl:l- 30 ' 3 2.> :.,8 41 4 0 5 14 6 32 6,73 A36,06 693,27 57, lO 
VAN USll 3 2J :,9 39 4 0 e 28 8 48 77,67 970 , 80 151, 3~ 57,14 
ACt, <S) USl:I-JO• 4 0 13 19 4 0 19 25 6 6 5 , 44 926,03 740~41 57,23 
RE.D UStl 4 0 ~5 2 4 0 33 41 a 36 26,48 849 , 99 311, l'I 57, 37 
CRO <Sl UStl- 30' 4 0 43 28 4 0 52 l7 8 48 55,91' 9%,18 I 77. 94 57,60 
HA~ (5) USl:I-JO• 4 l 8 so 4 l 17 36 a 46 b9,73 901,56 155,04 57,83 
GOS ($) U~l:l- ti5 • 4 l 19 20 4 l 27 51 8 30 32,95 1015,40 259~15 57,SS 
GYII lS) USb-30 • 4 l ~o 41 4 1 29 12 6 30 29 , 36 1020,62 284;67 57,'l7 
TEX (S) USll-JO• 4 l 23 48 4 1 32 22 6 33 34 , 64 1020,40 249·. 22 58,00 
f'-IL <S> USll - .lO' 4 l 27 28 4 1 36 9 8 41 67 ,62 1016,94 159,57 58.~~ 
Gil~ (5) USEl- .lO ' 4 l 28 9 4 1 36 52 e 42 87,21' 1020,82 148~11' 58, 05 
llOA (5) UStl- JO• 4 l .51 17 4 1 38 23 7 5 q . 1,3 1020,57 609,1'6 58,08 
ANG (5) use- Jo • 4 l .l2 Sb 4 1 41 31 8 35 38,21 1016,',2 231,13 58,lQ 
VAN l.,~tl 4 l .l5 9 4 1 42 22 7 12 8 . 6~ 1019,S<l 622,1'5 58,12 ACt, (S) USll- .lO• 4 l 46 4!, 4 1 55 33 8 47 52,30 841',68 164 , 39 58,2? RE.u usu 4 1 :,9 52 4 2 8 43 a 51 31,6A 802,28 271 , 72 58,3e 
CRO ($) USl:l- 30' 4 2 16 40 4 2 26 40 7 59 12,g5 851,71 504.0.P 58,58 
GW~, lS) USU- 30 ' 4 2 .l l 7 4 2 36 33 7 26 9 ,9e 925,96 577,31' 58 . 6P 

--J HAw (5) UStl-.lO' 4 2 44 19 4 2 52 22 e 3 13,95 675, 17 491;35 58,84 0 GOS (5) USll- 85 1 4 ,! 54 " 4 3 2 33 a 29 20.0e 632,20 367,95 58,96 GYII (5) USB- 30 • 4 2 55 41 4 3 4 31 8 4g 46,52 834,75 200,4 58,9~ TEX (5) USil- 30 ' 4 2 58 38 " 3 7 25 8 47 38,69 628,22 229,33 59,00 MI L ( 5) UStl-30 • ~ 3 2 47 " 3 10 10 7 23 9,26 91f',4A 605,71 59,04 
G01" ($) USll-30' " 3 3 28 4 3 11 l 7 32 11 . 54 998,78 540,3~ 59.~4 ANG (5) USU-30' " 3 a 11 4 3 15 48 7 36 11,80 979,84 533.15 59,09 ACN (5) USB- 30' 4 .l 23 18 4 3 29 11 5 53 4,65 976. i3 n0.cig 59,20 HEO USll 4 j 35 12 4 3 43 41 8 28 23 , 81 1010,68 338,'17 59,3g 
"rn usu 4 'I 6 2b 4 4 8 32 2 6 , 90 957,82 957,R2 59,62 GwM (5) US(l-30' 4 4 5 21 4 4 13 54 6 33 34,94 963 ,60 244,77 59,6/l 
HAW (5) US8- 30• 4 4 20 15 4 4 27 21 7 6 a.ea 1ge,12 618,75 59,83 GOS (5) USll-85' 4 4 29 24 4 4 36 14 6 50 7,34 987,00 b68,l'I 59,94 
GYM <S> USl:l-30• 4 4 .lO 42 4 4 39 2 8 19 17,80 851,6g 412,15 59,96 
TEX (SI USl:l- 30• 4 4 J4 25 4 4 40 55 6 30 6,84 A3'1,0g 687,01' 5'1,97 
RED USIJ 4 5 10 ll 4 5 19 4 6 53 27,32 737,68 303, 16 60,37 
~EH t,Sll 4 5 .l7 49 4 5 46 13 6 23 23 , 12 897,61 337,78 60,64 
Gw1" (5) usa- .io • 4 !, '+2 5 4 5 47 39 5 34 3,97 1005,,3 803.92 60,67 HAw (S) USll- .50' 4 5 55 23 4 6 3 14 7 so 13,59 981,71 490,94 60,83 GYII (~) USB- 30' 4 6 8 33 4 6 10 15 1 42 .6e 975,91 975',91 60,91 
RED u~u 4 E, 45 16 4 6 53 42 a 25 25,99 9'15,96 312',67 61,37 
1"ER USB 4 7 12 30 4 7 21 14 8 43 27,95 795,04 293, ,,, 61,63 
HA" <Sl USB- 30' 4 7 .lO 0 4 7 38 53 a 52 34 , 21 74 7, 73 250,77 61,83 
~EO usu '+ 8 .!2 9 4 8 25 56 3 49 1,90 970,!3 907,74 62,33 l'E~ usu 4 8 4!! 3 4 8 56 9 8 6 15,37 917 , 00 455,30 62,64 
HA• (5) USB-30' 4 9 5 36 4 9 12 45 7 9 9,24 818,03 601,93 62,81 
HTV usu 4 9 22 16 4 9 28 33 6 17 6,10 880,85 719,65 62,96 ACt, lS) USll-30 ' 4 9 48 18 4 9 53 0 4 41 2,51 883,85 875,96 63,23 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - ContinJed 

(al Command and service module, 0° elevation angle - Continued 

MSFt-1 STATlON ACGU l :.ITION LOSS ELAPSED Tir>'E 'IA/. ELEVATION MAX RANGE MIN RANGE REVOLUTION 

t,AME (JAY HR MlN SEC DAY HR II' IN SEC t-'IN SEC DEG Ill r-I N I'll NUMBER 

MER use 4 10 23 17 4 10 31 34 8 16 20,51 961 , 66 373-10 63,63 
Gwl" (5) UStl- JO • 4 10 29 44 4 10 35 30 5 46 4,05 805,57 802,61 63,67 
HTV UStl 4 10 55 39 4 11 4 22 8 43 36,08 873,JJ 244,53 63,96 
AC,-. <Sl USB- JO ' 4 11 21 29 4 11 30 6 8 36 39,23 996,00 224~06 64,24 
MER USll " 11 :,8 3 4 12 6 57 8 54 32 ,A3 731,80 259,82 64,63 
GwM <SJ USll- JO • 4 12 J 32 4 12 12 10 8 37 :n.2:i 100~.73 234~76 64,6/l 
HTV UStl 4 12 jO 25 4 12 39 19 8 53 33,77 787,10 258",46 64,95 
ACt-1 ($) USB - JO • 4 12 :,7 6 4 13 4 2 6 56 7,32 932,60 662,30 65,21 
MER USll 4 13 JJ '+O 4 13 40 43 7 3 8,77 827,05 618,25 65,60 
Gw1'i ($) USB- 30 ' 4 13 JS 55 4 13 46 16 7 20 8,79 900,88 616~96 65,66 
HTV UStl 4 14 5 37 4 14 14 24 8 46 38,'+2 864,01 233,69 65,96 
CY! <Sl USll- JO • 4 14 J6 25 4 14 43 37 7 11 9,53 1012,19 590,95 66,25 
l"AU !Sl USB- 85 ' 4 l'+ 43 21 4 1'+ 43 58 0 37 .24 997,97 997,97 66,25 
HTV use 4 lt> 40 21l 4 15 49 20 8 51 37,5 5 798,47 235°,1!7 66,94 
ANG (Sl USll- JO • 4 16 0 26 4 16 6 31 6 5 5,69 874,08 724. 11 67, 11 
VAt, USll 4 lb 4 14 4 16 10 0 5 46 4,77 951,19 764,17 67.15 
CYl ($) UStl- .lO ' 4 16 10 15 4 16 19 7 8 51 31 , 96 733,99 263,97 67,24 
MAU (5) USB- 85' 4 lb 14 38 4 16 21 21 6 43 7,51 858,87 660,42 67,26 
CRO (Sl USB- JO • 4 lb 48 59 4 16 52 57 J 58 1,99 949,20 905,92 67,59 
CMl ($) UStl- 85 ' 4 lo :,5 50 4 17 J 6 7 15 9,85 773 . 00 591~21 67. 70 
HTV UStl .. 17 16 l 4 17 23 4 7 2 a.92 774-19 615,48 67 , 92 
GUI", <Sl UStl • JO • " 17 JS 27 4 17 JS 57 0 JO ,16 999-15 999,15 68,05 
81JA (SI USb- JO • " 17 J7 34 4 17 41 JS 4 0 l,9e 1006,62 899.19 68,09 --.J ANG ($) USb- JO • 4 17 J3 48 4 17 42 36 8 48 46,21' 809,49 197,71 68,11 I-' 
VAN UStl 4 17 J7 23 4 17 46 J 8 39 47,37 970,41 195,24 68, 15 
CYl (S) USll- JO • 4 17 45 25 4 17 53 59 8 33 Jl,42 983 , 57 268,35 68,25 
!'AU IS i USB- tl5 ' 4 17 48 35 4 17 :,6 6 7 31 10.44 926,67 568 ', 75 68,28 
CRO (S) USb- .30 • 4 l tl 21 15 4 18 29 48 8 32 30,06 985,46 280,21! 68,61 
c,-.ll (5) U5b- 85' 4 18 29 44 4 18 JS 15 8 31 24,76 897,43 327,0J 68,71 n:x (5 ) U5tl- 30 ' 4 19 !:, 10 4 19 8 16 J 5 1.01 966,84 951 , 70 69,00 
MIL (5) USd- .30 • 4 19 6 27 4 19 14 0 7 JJ 11, l l 942.0'+ 546 , 41 69,07 
GBM (5) USB- 30 ' 4 19 6 23 4 19 14 40 8 17 16,47 807.:,2 429~96 69,07 
At,G (Sl UStl- 30 ' 4 19 9 31:l 4 19 16 55 7 16 9,71 793 , 54 587.29 69,09 
llDA (5) U5B- 30 ' 4 19 9 54 4 19 18 3 8 8 17,83 932,80 408,88 69.12 
VA,-. UStl .. 19 12 24 4 19 20 56 8 32 19,40 778 , 41 386,56 69, 14 
CYI (Sl USb- 30 ' 4 19 lO 29 4 19 29 11 8 42 25,89 796.85 ~12 . 2e 69,24 
MAO (SI USti- 85 ' " 19 23 23 4 19 30 1 6 37 6,45 983 , 49 700,Jl 69,26 
CRO <Sl uss- .io• " 19 56 3 4 20 4 49 e 45 24,40 782 , 08 330~95 69 , 60 
CMJ (5) USU- <!S • 4 20 4 18 4 20 12 59 8 41 22 . 01 766,24 J56,P4 69,70 
GYI", !Sl U58- 30 ' " 20 j5 14 4 20 41 45 6 30 6,12 988,24 707 . 74 69,99 
TEX (5l U5tl- 30 ' " 20 j7 ,3 4 20 45 23 8 19 21,Al 906,69 352 , 77 70,01 
MI L (5) U51J- 30 ' 4 20 40 28 4 20 49 19 8 50 40 , 52 783 , 84 219,P7 70,06 
681" 15) UStl- JO • 4 20 40 56 4 20 49 38 8 42 46,83 1ooe.s4 197 , 72 70,0P 
ANG (SJ usti- .lo • 4 20 ~6 46 4 20 50 55 4 8 2,05 929 , Jl 900 , 12 70,08 
bDA ($) U5tl- .lO• 4 20 44 15 4 20 53 7 8 51 31, 17 735 , 68 210.10 70, 11 
VAt.. usu 4 20 47 56 4 20 55 57 8 l 15,26 952,11 456~49 70 .! 5 
CYl IS) UStl- JO • 4 20 :,5 29 4 21 4 14 8 44 55,96 997,70 175 , 88 70,24 
CRO <Sl USll- .30 ' 4 21 .ll .39 4 21 39 42 8 2 15,86 1007 , 26 451,59 70,61 
Ct..B (Sl U51l- cl5 ' 4 21 .J9 20 4 21 47 9 7 48 13,47 91e,91 495 , 89 70,6P. 



1111111 

TABLE VI.- RADAR ACQUISITION ANO LOSS SUMMARY - Continued 

(al Command and service module, 0° elevation angle - Continued 

MSFN STATION ACQUISITION LOSS ELAPSEO TIME VAX ELEVATION "A X RANGE l'IN RANGE REVOLUTION 

t.AME UAY HR MIN SEC DAY HR MI N SEC "IN SEC DEG N MI N "I NUMBER 

GOS ISi use-es• " 22 9 17 4 22 15 47 6 30 6,07 982,21 110;:,6 70,97 GYM ISi US!l-JO• 4 22 8 41 4 22 17 26 8 44 38,fl6 831,55 226,46 70,97 TEX ISi USl:l- JO• 4 22 ll 41 4 22 20 27 8 45 '+3,64 8'+8,02 200;04 71,02 l"-IL ISi USB- 30• .. 22 15 38 4 22 24 16 8 37 33,29 888,14 256;46 71,07 GBM IS) US!l-30 • 4 22 16 14 " 22 2<i <il 8 27 18,25 905,71 404~25 71,07 ANG lSl USB-30• .. 22 l2 3<i 4 22 26 so 4 16 2,07 912,16 899',64 71,09 BOA lSl USB-30 ' 4 22 19 9 " 22 27 56 e 46 71,60 951,59 154,97 71 ,11 VAN USB .. 22 .?2 Sb " 22 31 28 8 31 25,69 892,16 313;86 71,14 CYI lSl usa-3o• " 22 JO 57 .. 22 37 56 6 59 7,74 955 .io 652,41 71,21 RED USl:l .. 22 49 27 .. 22 56 16 6 '+9 7,25 990,99 6711,83 71,38 CRO ISi USB-30' 4 23 6 45 4 23 15 13 8 28 19,8'l 864,33 384,56 71,60 CNl:l ISi USb-85' 4 2J 1s 56 4 23 19 7 3 11 1,47 931,22 931,22 71,611 HAIi <S> USB-30' 4 23 J2 41 4 2 3 '+0 33 7 52 12,18 840,20 517,01 71,811 GOS lSl USl:l-1!5' 4 2J '+2 '+8 4 23 51 11 8 22 20,45 861,46 31o;e5 71,96 GYM lSl USB-30 • 4 23 43 113 4 23 52 23 8 40 32,83 862,21 258,91 71,98 TEX lSl use- Jo • 4 23 '+6 51 II 23 55 2'+ 8 32 25,16 872, 82 318;gg 72,01 MlL lSl USB- 30 ' 4 23 :>0 36 " 23 59 23 8 117 35 ,57 817,59 243,75 72,05 GBl'I, (5) USB- 30 ' 4 23 Sl 21+ " 23 59 57 8 33 30,86 980, 13 272',26 72,08 BOA <SI US!l-30• .. 23 5'1 4 5 0 2 33 8 28 20,95 830 ,40 366,00 72,10 ANG ISi US!l-30• .. 23 ~6 32 5 0 4 0 7 27 9,92 9'+5,75 583,32 72,12 VAN USB 4 23 57 49 5 0 6 32 8 112 32,93 827,55 258,04 72,13 ACt. <SI use-Jo• 5 0 10 35 5 0 18 2'+ 7 '+9 11. 79 869,64 529,72 72,24 RED US!l ~ u l3 2 5 0 31 51 8 118 57,84 976 , 65 174; 61 72,39 
--.J c~o <SJ USB-JO• 5 0 41 39 5 0 50 27 8 48 51,39 842,05 187,03 72,59 r\) HA# <SJ \>Se-JO• 5 l 7 3 5 l 15 40 8 37 41,71 99e,aa 213,30 72,85 GOS (5) USl:l-85' 5 l 17 2<i 5 1 25 56 8 32 33, 19 97A , 66 256,30 72,97 GYM <SJ USl:l-30' 5 l 18 49 5 1 27 27 8 37 29,19 866,40 2811,27 72,97 TEX <SJ UStl-30• 5 1 .?l 52 5 1 30 41 8 48 34,99 797,68 246 ', 77 73,01 "41L lSl USl:l-30' 5 l 25 38 5 l 34 13 8 35 33,70 893,51 253,59 73,05 C.BM (5) use-Jo• 5 l l6 12 5 1 35 0 8 47 26, 52 730 ,25 305',27 73,05 BOA <SJ USB-30• !, l JU 0 5 l 35 33 5 33 3,97 82£,,75 803,36 73,05 VAt. UStl 5 l j'+ 6 5 l 39 21 5 15 3,42 845 ,31 827 ,93 73,09 ANG (5) uSt:t-30 ' 5 l JO 55 5 l 39 40 8 44 65, 10 999,96 160,66 73, 11 ACr,, (5) USd-30 ' 5 l 45 5 5 1 53 29 8 24 23,42 916,68 336;31 73,22 RED use 5 1 !>8 5 5 2 6 49 8 43 23,20 782,91 344~22 73,38 CRO (5) USlJ- 30 ' !, 2 17 18 5 2 24 0 6 41 6 , 56 969,95 693,67 73,57 GwM (5) use-Jo • 5 2 .?8 38 5 2 37 4 8 26 20,77 821,69 363,2'l 73,68 

HA• <S> UStl-,lO • 5 2 42 47 5 2 50 23 7 36 9,93 875,57 580,41 73,84 GOS (5) USb-b5 ' 5 2 ~2 12 5 3 0 23 8 10 16,35 866,35 434,53 73,95 Gn lSl USB-JO• 5 2 :>3 46 5 3 2 36 8 49 45,97 811,30 200,72 73,97 TEX (5) USB-30 ' :> 2 ~6 50 5 3 5 18 e 27 23 , 31 871,26 336,70 73,99 MIL l5l us1:1-.io • 5 j 1 31 5 3 7 17 5 46 4,38 1003,63 784,71 74,01 GBM (5) USB-.lO' 5 3 2 10 5 3 8 12 6 2 5 ,42 920,21 739, 12 74,03 ANG (5) UStl-30' 5 3 7 0 5 3 12 53 5 46 4 .eo 941,75 765,07 74,06 ACt. (5) UStl- 30 ' 5 3 .?3 3 5 3 26 0 2 56 , 80 981,53 971, 60 74,20 REil use 5 3 J3 23 5 3 41 53 8 30 25,43 987,22 320,85 74,:!9 MER us& !, 'I 2 25 5 4 8 23 5 57 5,39 895,94 736,84 74 ,64 GwM 151 USl:l-JO• !, 'I 3 44 5 4 11 42 7 58 16,44 992, 83 429,59 74,68 HAw (5) USt:1-.lO' !, 4 18 29 5 4 25 37 7 7 8 ,78 1010,38 616,70 74,85 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

M!,Ft-. STAT lON AC<,Ul:,I I ION LOSS ELAPSED lll'E ·,Ax fLCVAT!OI\ •·Ax RAl\'GE II II\ RANGf REVOLUTIOI\ 

• r-.At-'l CAY HR Mll\ SEC DAY HR f,I IN SEC I'll\ SEC DEG N I>' I N t-'I NUMBER 

GOS IS) L•Sll-115' 5 4 ~e 0 5 4 33 22 5 21 3.56 833.tl A20,75 74,91 
GYf,I lS> \JSll-JO' 5 " £9 :, 5 4 36 33 7 27 10.08 928-40 576', 8A 74.95 
TlX <SJ USll-JO• 5 4 J3 JO 5 4 37 37 4 7 2. 12 1007.32 893,62 74,97 
REC \JSll 5 s 8 13 5 5 17 9 e 55 JJ.80 740.25 255,35 75,37 
GWM (5) \JSb-JO• 5 s "1 111 5 5 44 46 3 27 1,51 981.01 925,49 75,64 
//,EK uSb :, 5 JS 40 5 5 44 21 8 41 44,56 A62.91 203 '.48 75,64 
HAW <SJ uSll-.lO• 5 s ~3 21 5 6 1 31 8 10 19.23 969,95 387,14 75,83 
RED \JSll 5 b 4.3 .32 5 6 51 19 7 47 14.07 1010,36 480,02 76,35 
//ER USll 5 7 10 42 5 7 19 11 8 29 21.22 839,66 361,18 76.63 
HAW (5) USb-30' 5 7 28 2 5 7 .36 48 8 45 30.00 765.73 275,64 76,83 
MER \JSll :, ti qt, 11 5 8 54 14 8 J 14,49 89e.80 470,77 77,64 
HAw (5) \JS~-JO• :, 9 4 29 5 9 9 34 5 4 3,35 879.03 827,84 77. 78 
HTV uStl 5 9 19 27 5 9 27 1 7 34 11,59 990-19 541,31 77,95 
ACN IS) USll-JO• 5 9 45 20 5 9 52 7 6 '16 6,82 974.,34 683,54 78,24 
i'IER \JSb 5 10 cl 12 5 10 29 41 8 28 27,6P 998 , 92 295,30 78,65 
GwM (SJ \JSll-30' :, lU c7 9 5 10 .34 16 7 6 7,95 940,.36 643.42 78,68 
HTV USll :, 10 sJ 29 5 11 2 19 8 49 62, 12 999,44 167,56 78,97 
ACN (5) USIJ-JO• 5 11 19 20 5 11 28 0 8 40 60. 74 961-38 165,25 79,23 
f,IER use 5 11 S6 1 5 12 4 44 8 42 27.52 783 , 63 295,89 79.62 
GWM (5) USt3-30' 5 12 l 21 5 12 10 5 8 43 69.24 967.15 155,42 79,68 
HTV usa 5 12 c8 23 5 12 37 14 8 50 29. 18 781 , 29 288,32 79,95 
ACN (5) USll-JO• 5 12 56 19 5 13 0 33 4 13 2.12 904,84 887~53 80,19 

--l MER USll 5 lJ J2 26 5 13 37 25 4 58 3, lP. 878,04 837,78 80,58 vJ 
GWM (5) UStl-30' 5 13 J7 50 5 13 42 56 5 5 J,24 858,68 835,07 80,63 
HTV IJSB 5 14 .3 JO 5 14 12 19 8 48 49.68 1ooe.64 192,60 80,96 
CY! IS) USll-30• 5 14 J3 45 5 14 41 46 8 1 17.74 980,58 407,57 81,25 
r,\AO IS> USb-85• 5 14 J9 11 5 14 43 41 4 29 2,64 1001,27 864,95 81 , 28 
CNtl (5) USB-85 ' 5 l~ .!O 56 5 15 24 37 3 41 1,59 947,53 927.15 81 .69 
HTV \JStl 5 l!l .lB 22 5 15 47 l 8 38 22.5s 777,45 347,30 81.94 
ANG (5) USll-.lO• 5 l~ 57 2.3 5 16 5 4 1 40 12.86 969,99 500.!6 82,11 
VAfo, \JStl 5 lo l 5 5 16 8 JO 7 24 9,86 919.19 579.69 92. 15 
CYl (5) UStl-.30' 5 lo 8 5 5 16 16 56 8 50 Jl.90 738.0J 262,95 82,24 
MAD (S> UStl-85' 5 16 12 3 5 16 19 12 7 8 9.56 756.01 591 .2e 82,27 
CRO <SJ USt!-30' 5 lo ~5 22 5 16 51 57 6 34 6,15 975,70 713,08 82,61 
CNB (5) USt!-85' 5 16 53 10 5 17 l 4 7 53 13.80 940. 07 489,27 82,70 
HTV usu 5 17 14 34 5 17 19 49 5 15 3.76 911.aa 812,35 82.92 
MIL (SJ USb-JO' 5 17 .32 10 5 17 34 42 2 31 1.11 943.23 943,23 83,04 
GBM (5) USt!-30• 5 17 .30 55 5 17 36 26 5 JO 4,41 912.99 777,84 83,06 
BOA <SJ US8-JO• 5 17 ,34 7 5 17 40 15 6 7 5,70 913.29 724,85 83,11 
ANG (5) usti-3o• 5 17 31 42 5 17 40 16 8 33 31 ,4/l 880,23 264,25 83,11 
VAN USll 5 17 J5 4 5 17 43 48 8 43 72,46 973,51 152~48 83,16 
CY! <SJ usu-JO' 5 17 4J 18 5 17 51 47 8 28 28.02 979,A4 292~00 83.25 
MAO (5J USt!-85' 5 17 q6 16 5 17 53 37 7 21 10.59 1008.16 562"• 00 83,28 
CRO (SJ USl:l-30 • 5 18 18 49 5 18 27 36 8 46 53.78 1022,55 101 '.66 83.61 
cr,,ti !SJ IJSB-85' 5 18 l7 24 5 18 35 57 8 32 30.17 984.56 279.50 83.71 
TEX (S> \JSt!-JO • 5 19 1 17 5 19 7 22 6 4 5,22 959.48 742·. JO 84.00 
MIL <SJ USB-30' 5 19 J 46 5 19 12 0 8 13 20.48 938-27 367'•96 84.07 
Gl:lM (5) UStl- 30' 5 19 .3 53 5 19 12 JJ 8 39 31,32 822• 46 265,78 84,07 
ANG (5) USB-.lO' 5 19 8 2 5 19 14 21 6 18 5.98 899,22 714. 70 84,09 
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TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

,-,!:>HI STAT1Cr, AC.;Ul:,11!1,N LOSS ELAPSED Tl"E " AX ELEVATJOI\ ~1 AX RAt\GE "ll\ RANGF REV(')LUTION 

l\,WE l,AY HR Mil'< St.C lJAY HR f,ljf>j SEC ti It-. SEC CEG N •IJ NI'! ~1U"8ER 

tlDA lS> USl:l- .!0' ~ 19 7 26 5 19 15 51 e 24 28,16 981. l 9 289,90 84,12 VAi\ l,Stl 5 l<; .,o 22 5 19 1e 40 8 17 15,77 811. :n 443,A6 84,14 CY! lS> USl:!-..10' 5 19 .,!l 15 5 19 27 2 a 47 26,77 740,26 302,32 84,24 l'AU lS> USl:!- ll5' 5 19 ~l 20 5 19 27 5 5 44 4,59 975,78 773',gp 84,24 CR() lS) USIJ-.!O' 5 19 !:,4 0 5 20 2 30 8 29 19,97 es 1 . 59 382,PP e4,60 Cl\tl lSl USIJ- ll5' s 2U 2 2 5 20 10 34 e 31 21.so 827,79 361, 75 84,70 un,. (Sl USU-JO• 5 2u J2 1..1 5 20 39 55 7 42 12,73 954 . I 5 504,08 84,9'l TEX (S) USIJ-JO ' s 2U j4 30 5 20 43 13 8 43 J0,7'l 788,85 269,'lA 85,01 
t' lL lSl USIJ-30 • s 20 J8 12 5 20 47 3 8 50 29.92 723,4A 277. n2 85,06 Gl:!f' (Sl USl:!-.lO' 5 2U ~8 46 5 20 47 23 8 37 29, 15 841!,80 282,62 85,06 ANG lSl USb- .lO ' 5 2U ~5 !:, 5 20 48 35 3 29 1,41 961 , 79 931,44 85,08 tlDA lS> uStl- ..10 ' 5 2U 41 Sil 5 20 so 49 8 51 36,48 761 • 56 237,64 85 , 11 VAt\ USI:! 5 2U ~5 47 5 20 53 49 8 2 16,37 97~ , 34 433 ',67 es. 15 CY! (S> USb- JO• 5 2U ~3 14 5 21 l 43 8 28 Jl,03 'lAP.-32 268,61 85 , 24 CRO lSl USb-.lO• s 21 29 31 5 21 37 31 8 0 15,71 1010,A5 452,44 85,59 Cr-.tl ($) USl:!-c5' s 21 J7 13 5 21 44 20 7 6 8,30 951',52 634,56 85,68 liA• lSl USb- ..10 ' 5 21 58 20 5 22 1 2 2 41 1.21 934,30 934,30 85,82 GUS (Sl l,Sd- !l5 ' 5 22 0 2u 5 22 13 44 7 23 10,74 987,47 554~70 85,97 c;y,-, ($) USo- JO• 5 22 6 19 5 22 15 10 8 51 34,74 746,40 246 ', 10 85,97 TE.>. (Sl USb- 30• ~ 22 9 3U 5 22 18 5 8 35 35,66 993,51 241~50 86,02 r, IL (Sl USl:I-JO• s u 13 24 5 22 21 58 8 33 33,04 976,68 256,72 86,07 GUf' (5) USU- JO' 5 22 14 ..l 5 22 22 27 8 24 19,37 849,29 385,66 86,07 tlOA (5) USl:I-JO• 5 u 16 49 5 22 25 32 8 43 47,27 860,04 195,93 86,09 ANG (Sl USl:! -..10 ' 5 22 20 2 5 22 25 18 5 16 3,29 842.31 834',40 86 , 09 -...;J 

.&;-VA/', UStJ 5 2<! 20 .34 5 22 29 19 8 44 32,90 810,33 256,9P 86, 14 CY! (5) USU-JO • 5 22 29 25 5 22 34 28 5 3 3,45 988,04 824,29 86,19 ACllo (Sl USB-..10' s 22 .:,7 34 5 22 .37 36 0 2 .01 1007,05 1007.05 86,23 RED USB 5 22 46 24 5 22 54 22 7 57 13,27 879,23 497,71 86,38 CRC lSl USB-JO• 5 2.3 4 2.3 5 23 13 5 8 42 2.3. 41 781,67 338,83 86 ,60 HA• lS> usa-..10 • 5 2J ,!9 57 5 23 38 28 8 30 25,61 e3e,30 308,51 86,84 GOS (5) US!l - ll5 ' 5 2.l .u l 7 5 23 48 51 8 33 20,60 762,05 366,99 86,96 GYf' ($) USb- .lO ' 5 2..1 41 31 5 23 50 2 8 30 30,12 998,64 275,71 86,99 TEX lSl USl:I - JO • 5 23 44 34 5 23 53 10 8 35 23 . 55 813 , 94 333,64 87,0I MIL lS> USl:l -..lO' 5 2J 48 15 5 23 57 7 8 51 32,12 737,84 202',oa 87 , 05 GUM lS> USb-.lO' 5 2..1 49 0 5 23 57 40 8 39 43,38 998,24 208, 18 87 ,08 BOA lSl U5B-..l0' 5 2..l 51 5.l 5 23 59 47 7 54 15,48 974,63 448,ll4 87, 10 ANG (5) use-Jo• 5 23 SJ ~8 6 0 2 6 8 8 16 , 88 917,39 422,76 87,11 VAr-. use 5 2J 55 40 6 0 2 56 7 15 19,77 'l70,!2 378~02 87,12 ACllo lS> USB- JO• 6 0 7 53 6 0 16 40 8 46 29 , 64 1059,78 293,07 87,24 HEO USB b 0 20 22 6 0 30 30 10 7 75,90 1190,41 200 ,18 87,39 CRO (5) usu-..10• 6 0 .l9 29 6 0 48 58 9 28 24,71 1164 , 84 394·. 58 87,58 Gwl' (5) use-Jo• b 0 54 2 6 0 58 28 4 26 2,51 845 , 70 844,74 87,67 HA• ( 5) USB-30 ' 6 1 6 9 6 1 12 59 6 49 20 ,36 573,65 249 ,41 87,82 GOS lS) USll -!!5' 6 1 16 24 6 1 22 41 6 17 13,31 577,12 323,63 87 ,95 GYM IS> USl:l- 30 • 6 l 17 43 6 1 24 36 6 53 32 , 44 592,99 164,4A 87,97 TEX lSl use-Jo• 6 1 .!O 35 6 1 27 34 6 59 33 , 51 831 , 36 165,01 88, 01 MIL (S) USll-30' 0 1 ,:!4 27 6 1 30 50 6 23 10 , 63 636, 02 421,75 88,03 GOl<I IS> USB- JO• 6 1 25 3 6 1 31 39 6 35 11 . 13 865,32 410,31 88,05 ANG lSl use-Jo• 6 1 29 23 6 1 36 51 7 27 18,06 844,10 340,94 88,09 



TABL E VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

MSFt>. STATION ACQUISITION LOSS ELAPSED Tl l'E 1'AX ELEVATI ON l'AX RAI\GE l'IN RANGE REVOLUTION 

r,,Al'E uAY HR MIN SEC DAY HR l'IN SEC MIN SEC CEG Iii MI N l'I NUMBER 

ACt>. lS> USb-JO • b l 42 49 6 l 51 25 6 35 15 , 02 928,45 527 , 76 86 , 22 
RED USl:I 6 1 55 19 6 2 5 30 10 10 32,06 1165,35 352,P3 86,'+0 
CRO (SI US!!- .30' b 2 16 20 6 2 20 58 4 38 2,'+2 975,36 929,05 88,54 
GwM lSI USl:l• .lO ' b 2 2b 57 6 2 3'+ 50 7 52 41,37 652,44 171,54 88,67 
l<A• (S) us1:1- Jo• b 2 42 j 6 2 •17 13 5 10 5 , 06 569,80 534,02 88, 61 
GOS (5) USB-65' 6 2 ~l 23 6 2 56 24 5 0 5,03 776.75 560,27 88,93 
GYM lSI USl:l-30 ' b 2 ~2 20 6 2 59 15 6 54 20.49 57',,60 256,26 81',95 
TEX (5) U5tJ•30• 6 ,!. 55 44 6 3 1 35 5 51 6.30 878,87 "i66,46 88,99 
AC"- (SI USb-.lO• b 3 .!.O 39 6 3 24 16 3 39 1,11' 1on.58 1075.~2 89,20 
RED USB b 3 .lO 20 6 3 '+0 41 10 20 50,06 956.P.6 253,57 69,38 
MER USl:I b 4 0 11 6 4 6 0 5 41! b,61 765.05 560,94 69,63 
GWM (SI USB- 30 ' 6 4 2 5'1 6 4 8 31 5 36 6,33 777,32 549,1 2 89,6f. 
l<AII (SI USt>• 30' b 4 17 9 6 4 22 35 5 26 6,76 721.35 478.7CJ !'9,83 
GYl'I (5) USl:l- 30' b .. <!8 :n 6 4 31 54 3 17 1,54 850 , 64 783,25 89,93 
HEO USl:I b 5 5 26 6 5 15 20 9 53 31, 77 117?, 24 332 , 33 CJ0,37 
l'EH USl:I b 5 j4 0 6 5 41 13 7 12 57,53 542, 36 115,2A CJ0,62 
HA• <SI uSLI- JO• 6 5 51 28 b 5 se 23 6 55 20,21 7'3e,98 259,51 9o.e3 
RED UStl b b 41 13 6 6 '-18 35 7 22 7,86 1098.97 729 , 48 91,34 
l'Et< USl:I 6 7 9 19 6 7 15 35 6 15 10,50 775,'ll 380 , 59 91 .64 
HAw (Sl UStl-JO• 0 7 "6 5 6 7 32 55 6 49 13,00 647-13 392,~1 91,el 
HTV \.Stl b 7 4.3 5 1 6 7 47 38 3 47 1,67 1099,46 994,ll 91,96 
AC!\ lSl USB-.lO' 6 ti 8 21 6 8 13 14 4 52 2,44 1045,06 1001,95 92 ,23 
l'E.R UStJ b tl .. 'I 21 6 8 50 37 6 15 12,76 586,112 332,16 92 , 63 
HTV US!> 6 9 15 2a 6 9 24 '+l 9 13 20,32 1086, 38 453,06 92 ,97 
ACr,, (SI usu- Jo• 6 9 .. 1 34 6 9 50 27 8 52 18,7) 860 , 47 452•,45 93.24 -.I 

f\ 
r-.EH usu b 10 18 54 6 10 25 50 6 56 23,0~ 772,77 220,77 93,63-
G~M (SI USl:l-.lO' b 10 ,!4 11 6 10 30 57 6 46 lJ.31 621 .24 37'+ ,07 93.67 
l<TV USl:l " 10 .. 9 36 6 10 59 48 10 11 41,44 1129,92 286,33 93 , 98 
ACN (SI i.,Sb-.lO• C 11 lb 29 6 11 24 58 8 28 19,61 885,31 38'+,22 94,22 
l'E.R USt:l C 11 53 46 6 12 0 10 6 23 9,75 766,66 454,1'-? 94,61 
Gw" (Sl USt>-.lO' 6 11 !>8 29 6 12 6 l 7 32 17,27 870 ,91 3'15,!'4 9'+,67 
HT V U!'>tl t, 1.1 ,!'+ 23 6 12 34 49 10 25 61 ,97 951,30 223,71' 94,96 
CYl lSI UStJ - JO ' b 12 :,tl 5.l 6 13 1 2 2 9 ,83 85<!,06 85'+,06 95,21 
HTV USl:l 6 l.l :,9 24 6 14 g 35 10 11 <10, 1!! 1167.tO 291,07 95 , 97 
CYl (S> UStl • jO• 6 14 JO !:)2 6 14 37 41 6 48 13, 25 77P.,116 372,l<J 96,24 
CMl lSl U5U·ll5 ' b I!> 15 23 6 15 22 12 6 48 5,66 1081,42 849,67 96,71 
HTV U!>LI I:; 1 !:) ~4 30 6 15 .. 3 39 9 8 18,27 107P.,68 494,39 96,95 
ANG (5) USll-JO • b 1!:> :,3 50 6 16 l 23 7 33 .2:0.4:3 630,97 314.40 97,0'l 
VAi\ USl:l b l!:> !:>7 46 6 16 4 3'+ 6 47 12 ,61 647,35 400,04 97. 14 
CY! lSl UStJ - .!0 ' b 16 5 32 6 16 12 25 6 52 31,92 604 , 51 167,15 97 .21, 

MALJ lSl USIJ - !l5 ' b lb 9 48 6 16 13 so 4 2 3,13 732,34 620.~2 c:7. 2€-
CRO (5) USll-.lO ' C lb 40 20 6 16 48 4'+ 8 23 12,52 910,14 567,42 97,60 
CNI.I (Sl USIJ-85' b lb 48 21 6 16 57 46 9 24 19.32 1135,15 492,76 97,72 
HTV USb b 17 12 25 6 17 14 25 2 0 .77 1057,61! 1057,6P 97 , 89 
MIL (SI l.Stl-30 ' 6 17 l7 47 6 17 31 21 3 33 2,01 7110,64 780,64 98 , 04 
Gt,11 lS> USt, • .lO ' 6 17 ~7 j 6 17 .l2 33 s 29 5,36 852, '+6 628,30 98 ,06 
llDA (!',) USl.l-30 ' 6 17 JO '+3 6 17 35 47 5 3 4.7~ 781 ,65 606,73 98,10 
At-.G lSl USU - JU • b 17 ltl !:>.l 6 17 .l5 44 6 51 11, 86 784,05 411,49 9A, 1 O 
VAr,, USb t, 17 J2 8 6 17 .l9 17 7 8 37, 19 575,55 15R .19 98 ,13 
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TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

r-SFN STATlON ACQUblTlON LOSS ELAPSED Tl "E UAX ELEVATION YAX RANGE r-IN RANGE REVOLUTION 

NAr-E DAY HR MlN SEC DAY HR "II\ SEC "IN SEC DEG N MI N "I NU"BER 

CYI <Sl UStl-;JO ' b 17 40 23 6 17 47 5 6 42 24,39 569,67 200,93 98,23 MAO (Sl IJSB-85' b 17 44 14 6 17 47 40 3 25 2,19 760,86 659,01' 98,25 CRO <SJ USll- 30• 6 18 14 8 6 16 24 8 10 0 55,47 1049 ,16 222',41.' 98,61 CNtl (SJ USB- 85' 6 18 ,/2 34 6 18 32 35 10 0 30,3e 985,23 3b3,42 96,71 TEX <SJ USB- 30• 6 18 57 2b 6 19 3 7 5 41 5,50 904 , 65 619,25 99,00 "IL <SJ USl:l-30 ' b 19 0 23 6 19 7 19 6 56 18,01 655,42 293,91 99,04 Gt!M (SJ USB- 30' 6 19 0 37 6 19 7 47 7 10 21,96 750,85 251 , 98 99,07 A"'G <SJ U5B-.30• 6 19 6 6 6 19 e 46 2 39 1,56 718,07 718',07 99 , 07 tlOA <SJ UStl- 30• 6 19 4 13 6 19 10 58 6 45 19,82 578,45 252, 16 99,09 
VA" vSll 6 19 7 34 6 19 13 41 6 7 10.00 749, 54 389,70 99 , 14 CYl (SJ USl:l- .30' 6 19 15 7 6 19 21 54 6 47 19,60 732,99 242,60 99,24 CKO (5) UStl-30 ' 6 19 49 10 6 19 59 5 9 55 27.79 1082,08 362,23 99,60 CNtl (Sl USB-85' 6 19 '::,7 19 6 20 6 51 9 32 19,68 1149,20 494,72 99,69 GY" lSl USl:i-30' 6 20 26 30 6 20 35 13 6 43 12,47 7011,40 395,6! 99,96 TEX <Sl USEl-30' b 20 Jl 11 6 20 38 19 7 7 27,09 805 , 74 202,37 100.01 MIL <SJ USll- 30• b 20 j!, 3 6 20 41 55 6 51 19,42 738,45 248. 11 100,06 GBM <SJ UStl- 30' b 20 .is 40 6 20 42 21 6 41 20. 15 619,52 2<10,90 100,06 BOA (SJ USll- 30• b 20 .l8 45 b 20 <IS 26 6 <il 23,54 6<19,00 208,49 100,09 VAt. LiSEl 6 20 42 2<1 6 20 48 49 6 24 15.15 573 , 84 292,5<1 100,13 CYl lSl USb- 30 ' 6 20 oO l 6 20 55 59 5 58 8,21 767,36 471',64 100,22 RED USB 0 21 9 8 6 21 13 18 4 10 2,09 993 , 99 946,4<1 100,37 CRO lSl USB- 30 ' 6 21 ~" 15 6 21 34 17 10 2 28,57 1023,06 381,32 100,61 CNIJ <S> USB-85' 6 21 J2 45 6 21 39 56 7 11 6,21 1061,1!6 1!47 ,58 100,67 HAw <Sl USll- 30 ' b 21 ':>2 49 6 21 57 43 4 54 3 , 67 875,69 739,16 100,84 GUS (Sl USl:l- 85' b 22 2 46 6 22 8 22 5 36 7, 10 716,85 495,4P 100,95 ---.J 

0\ GYM (SJ USB- 30' 0 22 2 54 6 22 9 54 6 59 19.72 725,!ll 250,93 100,91" TEX lSJ USB- .l0' c 22 6 2 6 22 12 51 6 49 28,37 509,64 161,61 101,00 MIL lSl USl:l-30 ' 6 22 9 !>3 6 22 16 40 6 47 33,5P 550,07 154,03 101,05 GBM lSl USti- .30 • 6 22 ,o 35 6 22 17 9 6 33 18,62 609,49 249,23 101,05 BOA <Sl USB- 30 • 6 22 13 31 6 22 19 51 6 20 12,83 735, 77 333,78 101.10 AN(, lSl USl:l- 30• b 22 16 19 6 22 20 17 3 57 2 ,54 69e.t6 649,3t> 101 , 10 VAr-. USll 6 22 lb !,4 6 22 23 49 6 55 24,00 771 , 32 211,85 101,14 AC" (Sl UStl- .lO • b 22 .lO 14 6 22 34 46 4 33 2,60 818,21 784,35 101,23 RED uSB 6 22 40 !>7 6 22 so 13 9 15 25,03 !Ole,62 377.13 101,39 CRO lSl USB- 30 ' 6 22 '::,9 11 6 23 9 20 10 9 41,73 1121,82 282,34 101,59 HA• lSl USB- 30 • 6 23 t5 55 6 23 .l3 24 7 29 37,37 582 , 41 177,04 101,82 GOS (Sl USl:l- 1!5 ' b 23 .lb 44 6 23 43 3 6 19 13,32 659,34 324.93 101,94 GYM <Sl USB- JO' 6 23 j7 51 6 23 44 34 6 43 25,35 570,74 195,24 101,97 TEX lSl USll- .lO' 0 2.l 40 55 6 23 47 30 6 34 19,71 789,37 238, 17 102,02 MIL (Sl USll-.lO' t> 23 44 30 t> 23 51 19 6 49 31,31 563,35 166,39 102,04 Ger, (Sl USB-30' !: 2.l 40 14 6 23 52 3 6 49 19.81 731,95 246,06 102,06 BOA <Sl USB- .lO• 6 23 48 48 6 23 53 4 4 15 3,20 702,38 644',46 102,06 Ar-.G <Sl USb- JO' 6 2J .,9 42 6 23 56 48 7 5 26,42 601 , Al 212,23 102,10 VAr. L,$tj c 23 ~2 14 6 23 57 26 5 12 4,72 645 ,.30 &16,95 102,10 ACJ\ <Sl UStl- JO' 7 0 2 43 7 0 11 28 8 44 44,16 796,34 206,94 102,23 HEU US!:! 7 0 15 15 7 0 25 17 10 2 48,60 1066,61 245;05 102 ,3P CHO (Sl USB- .lO• 7 0 .l4 22 7 0 43 22 9 0 17,4~ 951 , 30 496 , 33 102,57 G~~ <Sl USB- .lO• 7 0 47 36 7 0 54 26 6 50 8,36 795.}3 602,76 102,68 HA~ <Sl USb- .lO• 7 1 1 14 7 1 7 38 6 24 10,0p 805, 32 408,12 102,84 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

"'SFN STATION ACGUlSl T ION LOSS ELAPSED Tl ''E V/IX ELl:.VATIO! VAX RAIi.GE IIIN RANGF REVOLuTION 

NAl'E UAY HR t,\lf', SEC DAY HR II l I\ SEC II I N SEC CEG N "I I\ III NUIIBER 

GUS (5) USb- 85 1 7 l 11 20 7 l 17 13 5 53 9.02 750.13 407.lP 102.94 
GYII. (S) l;5tl- JQI 7 l 12 31 7 1 19 20 6 49 40,16 582 . 67 134.0A 102,96 
TEX (5) UStl- JO • 7 l 15 35 7 1 22 19 6 43 20,0A 663 . 44 246.17 103.00 
MI L IS> UStl-30 ' 7 l 19 51 7 1 24 51 4 59 4,37 649,32 595.54 103.02 
G81" (5) UStl- JO ' 7 l 20 20 7 l 25 48 5 28 6,00 809,37 549.67 103.04 
ANG (5) vStJ-30 ' 7 l 24 36 7 l 30 58 6 22 8,99 697,27 495,49 103 . 08 
ACJla (5) U5tl- 30 ' 7 1 .)8 18 7 l 45 37 7 19 8.21 1095,89 686.04 103,23 
RED v5tl 7 l ~o 7 7 2 0 19 10 11 37,93 1021,76 306.77 103,39 
Gwll (5) USd- JO ' 7 l. l.l 38 7 2 29 28 7 49 40,6~ 565,68 183,26 103.66 
HAw (5) U51l- 30 ' 7 2 J7 0 7 2 42 3 5 3 5 , 50 715,61 520,93 103,83 
GUS (5) USll-115 ' 7 2 .. 6 45 7 2 50 12 3 26 1,5e 717,05 699,12 103,92 
GYM IS) USll- 30 ' 7 2 47 26 7 2 53 30 6 3 8,83 77P,7l 432,83 103.94 
TEX (5 ) U5ll- 30 ' 7 2 :,l 13 7 2 55 14 4 0 2, 77 779 , 90 687 ',63 103,96 
REU USll 7 3 «5 4 7 3 35 19 10 15 44,28 1094.12 274,02 1"04 ,38 
MER USll 7 j S4 9 7 4 1 8 6 59 13.40 679,06 400,PO 104,62 
GWII. (5) usa-so • 7 3 :,8 2 1 7 4 2 37 4 15 2.44 737,04 111.2e 104,65 
HAW IS> USB- 30' 7 4 11 47 7 4 17 28 5 40 7. 13 481',20 462,89 104,82 
REO UStl 7 ~ 0 l 7 5 9 43 9 41 27,53 1077 , 34 373,14 105.37 
MER IJSl:I 7 5 l8 34 7 5 35 45 7 10 22.,0 757,92 245,49 105.64 
HAW IS> uSb- 30 • 7 5 45 Sb 7 5 52 59 7 3 b5.52 519,94 101,46 105,82 
REO USl:I 7 b 3c 27 7 6 ••2 4 5 36 3.86 1016,05 906,56 106,33 
MER USB 7 7 3 55 7 7 10 12 6 17 12.14 653,49 349 , 14 106,63 
HAW (SJ U5tl- J0' 7 7 21 14 7 7 26 36 5 22 s.5e 777,88 572,67 106,80 
HTV U51l 7 7 J7 0 7 7 42 57 5 57 4.72 958,83 814,39 106,95 --.J 

--.J AC!', (S> UStl- JO• 7 8 l 58 7 8 8 46 6 47 5,83 960,45 846,62 107,24 
MEii USIJ 7 6 Jtl 51 7 8 45 10 6 19 13 . 63 662,28 313.52 107,62 
Gw~. (5) UStl- JO ' 7 8 .. s 56 7 8 48 10 2 13 1.00 736,51 736,51 107,66 
HTV U5tl 7 9 9 39 7 9 19 4 9 24 26,94 838-74 355', 02 107.96 
ACN (5J U5B- 30 • 7 9 J5 39 7 9 45 5 9 25 27,99 745.84 331.16 108,23 
MER USl:l 7 10 13 24 7 10 20 11 6 47 22,39 760.42 223,46 108,63 
GwM IS> USl:l- 30 ' 7 10 18 22 7 10 25 25 7 3 25,26 581 , 29 218,49 108,67 
HTV usu 7 10 .. 3 55 7 10 54 3 10 7 50.49 1070,34 242,4/l 108.97 
AC!', <SJ USll- JO ' 7 11 11 ll 7 11 18 <+7 7 36 10 , 71 102p.51 575,34 109.21 
MER UStl 7 11 .. 8 40 7 11 53 37 4 56 4 , 56 836,32 602,69 109,61 
GwM (S) U5tl- JO • 7 11 ~3 22 7 11 59 35 6 13 7 , 16 917.35 549,86 109,66 
HTV usu 7 12 It! 41 7 12 29 0 10 18 59,87 997,34 223,80 109,96 
CY! IS> UStl- 30 ' 7 12 51 22 7 12 56 42 5 19 4,51 927,07 689,57 110.23 
HTV USB 7 13 ~3 33 7 14 3 37 10 3 36,69 1125,51 309.36 110,96 
ANG (5) USl'l- 30 ' 7 l'I 14 36 7 14 19 49 5 12 3,80 926.65 795,t\6 111.11 
VAi', U!.tl 7 14 18 58 7 14 22 36 3 37 1.11 912.13 843, 72 111.13 
CY! (5) UStl- JO' 7 14 «4 43 7 14 32 1 7 18 18 ,45 745, 59 289,24 111,24 
MAO IS> USb- d5' 7 14 JO 22 7 14 33 l 2 39 1 , 51 736,78 736,78 111, 24 
CRO <5> U5B- 30 • 7 15 3 22 7 15 4 2 0 40 ,16 987 , 95 981·,95 111, 58 
CNB (5) USB- 85 ' 7 1~ 8 54 7 15 16 29 7 34 8,03 982, as 732.74 111,71 
HTV UStl 7 15 .e8 48 7 15 37 14 8 25 11,,c,3 1050 , 49 640,0e 111, 92 
ANG (5) U5B- 30 ' 7 lS .. 7 38 7 15 55 37 7 59 44,34 864,32 177, :,2 112.11 
VAN UStl 7 15 :,1 29 7 15 58 54 7 25 24,19 937,03 256,32 112,14 
CYl (5) USb- 30 ' 7 15 59 3b 7 16 6 31 6 55 28,85 587 , 44 184,77 112,23 
MAO IS> U51l-85 ' 7 lo 3 32 7 lo 7 50 4 17 3.54 731,13 605,33 112 ,26 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, 0° elevation angle - Continued 

l'SFt. STAl 101'. ACQU!:,l nor, LOSS ELAPSfD TI·•E JAX ELEVATIOII. :1AX RAI\GE VIN RANGE REV<'LUT lOt, 

11.Al'l i,AY HR Mll', SEC UAY HR "l"' SEC MIN SEC DEG ~! Ml N t-'I NU"BER 

CRO <SJ usu-.io• 7 lb j'+ .I 7 16 42 52 8 4/l 19.~.l 847 ,43 411,61 112 , 60 CNll <SJ UStl- tl5' 7 lo .. 2 u 7 16 51 39 9 26 21,61 ll<.2,84 445,0P, 112,72 l'IL <SJ UStl- .lO• 7 17 ~o 31 7 17 26 17 5 46 b,07 788,01 615 ,11 113, 0" GUI', <SJ USll - .lO• 7 17 .10 lb 7 17 27 5 6 48 10.q4 723,95 466,1~ 113 , 05 llOA <SJ USll-.lO' 7 17 ~" l 7 17 30 13 6 11 8,bl' 711,81 485,I'+ 113,10 ANG <SJ USll-.lO • 7 17 ,13 12 7 17 29 32 6 19 7 ,72 860,91 518 , 73 113,10 VAt-. USll 7 17 l6 11 7 17 33 16 7 5 24,20 604, 36 230,1<; 113 ,13 CYI (5) U5tl-.l0 ' 7 17 J4 2<+ 7 17 41 8 6 '+3 26,81 575,7/l 185,50 113 , 23 
"AO (SJ USll- ll5 ' 7 17 .lll 39 7 17 <10 40 2 0 1.15 708,A5 708,ll" 113,23 CRO (5) 1.,5e-.io • 7 11:l 8 10 7 18 17 56 9 45 42,35 107'+,39 258,76 113.61 CNll lSJ U5tl- t!5 ' 7 ltl 16 28 7 18 26 19 9 51 28.79 1014,55 371,13 113,71 GYI'. (SJ USll- .lO• 7 HJ 49 7 7 18 53 37 4 29 2,99 907,89 767,96 113, 97 TEX (5) usu- .io• 7 ltl :,0 31:l 7 18 57 27 6 49 10,91 780,15 '+63,44 114 , 00 MIL (Sl 1.,su- .io • 7 lt! :,4 J 7 19 1 21 7 17 31,44 593 , 05 193;67 114 • 04 Glll' (5) USll·..10 ' 7 lll :,4 25 7 19 1 46 7 20 27,4.l 764,f,7 216,4<+ 114,07 ANG (SJ USll·.lO • 7 19 0 58 7 19 2 4 1 6 ,56 781,16 781,16 114,07 tlOA (5) US!l- Jo• 7 18 :,7 58 7 19 4 57 6 59 28 , 14 529,72 193,46 ll<i,09 VAi\ lJ51l 7 19 l 35 7 19 7 40 6 5 9,63 750,45 400 ,13 114,14 CYI (5) U51:5- J0 • 7 19 9 5 7 19 15 40 6 35 18 ,49 761,78 248,76 114 ,23 CHO (5) U5tl·Jo• 7 19 43 13 7 19 52 55 9 41 25, 13 1072,91 402,00 114 ,60 CNb (SJ U5tl· 85 ' 7 19 ol 12 7 20 0 21 9 8 16 , :B 1116.63 551, 71 114,69 GOS (S) USll-!lS• 7 20 23 19 7 20 26 41 3 21 1. 111 875,6! 770. 71 114,94 

...;J GY,_., (5) USll-30• 7 2U 2 1 58 7 20 29 16 7 18 22,74 60;,.31 262,22 114,96 ::::, TEX (5) U51l-.l0' 7 20 "" 54 7 20 32 11 7 17 25 . 54 761,51 216,91 115,01 ,_.IL (Sl USll•.lO • 7 20 ~a 53 7 20 35 45 6 52 18,6A 7:)7,95 267 , 3.~ 115, 06 GB,.,, (5) UStl - JO • 7 20 ,19 36 7 20 36 13 6 37 lb,94 649, 14 278,49 115, 06 BUA (SJ U5tl•JO• 7 2U 32 32 7 20 39 17 6 45 26,8(, 611,A8 187,56 115,09 VAN l,58 7 20 .J6 13 7 20 42 47 6 ~4 20.2e 529,01! 230,39 11~.13 CYl (5) U5ll-30• 7 2U ~" 29 7 20 4P, 56 4 26 3,29 655,25 636,14 115,20 RlO l,5!! 7 21 1 50 7 21 7 55 6 4 5,00 1008-82 184,43 115,39 CHO l5) UStl-30' 7 21 18 4 7 21 2e 6 10 l 31,62 1050,82 341\,1 J 115,61 CNb (SJ U5b- d5' 7 21 27 3 7 21 32 41 5 38 3 ,62 1108,75 95Cl,P,f, 11~.65 HAW (SJ USB•.lO• 7 21 45 34 7 21 52 17 6 43 8,65 782,40 560,6P 11s.e<1 GOS (5) U5tl- 85 ' 7 21 06 6 7 22 2 19 6 12 10,1 0 659,07 411',78 115,% GYI', <SJ U5b- .lO• 7 21 06 38 7 22 3 11 6 33 22,70 765,99 236;77 115, 97 TEX <SJ U58- 30 • 7 21 :,9 51 7 22 6 31 6 39 24,81 776,BO 204,51 11S, 99 MlL lSl U5ts-JO • 7 22 3 17 7 22 10 19 7 l 47,56 761 , 71 116, 1'5 116, 04 GtW <SJ UStl-30 ' 7 22 4 13 7 22 10 52 6 39 25.51 767,04 191,62 116,05 BOA (5) usu- Jo • 7 22 7 22 7 22 13 19 5 56 12.17 771 ,E,0 337 21 116,01! ANG (5) U5b-30' 7 2.< 9 41 7 22 14 39 4 57 5,37 764,94 521, 45 116, 09 VAr. U58 7 22 10 52 7 22 17 22 6 29 25 , 80 76e,4l 194.q4 116,12 ACN (5) USB- JO• 7 22 l3 5 7 22 29 21 6 15 7 , 94 902 .12 553.99 116,23 RED v5tl 7 22 .13 24 7 22 43 54 10 30 39 , 36 962,86 256,7e 1' ~ .39 CRO <SJ USB-30' 7 22 :,2 53 7 23 2 57 10 3 37,51 11117,96 303,22 116.59 HAW (5) USts- 30' 7 23 19 28 7 23 27 7 7 39 40 . '+2 827,42 172,AP. 116,84 GDS (5) USll-d5' 7 2.l 30 18 7 23 36 41 6 22 13,47 677,24 326,U 116.94 GY" <SJ U51J•30 ' 7 23 3 1 32 7 23 38 19 6 47 29,14 516,90 174,68 116,97 TEX (Sl US!l - .lO • 7 23 j '+ 39 7 23 41 16 6 36 17,94 733,91 254,98 117.01 MIL <S> use-Jo • 7 2.l .ie 19 7 23 44 48 6 28 17,25 642,65 262,79 117. 0~ 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(a) Command and service module, u• elevation angle - Continued 

MSFN STATION AC<,IUISI rION LOSS ELAPSED TIIIE JAX ELEVATION WAX RANGE 1111\ RANGE REVOLUT!OI\ 

NAME CAY HR M!t- SEC DAY HR !'IN SEC fl IN SEC OEG N 111 N WI NUMBER 

GBI' (5) UStl-30 ' 7 23 j9 2 7 23 45 35 6 32 17,64 692,21 262,37 117, 05 
BOA (5) UStl- .30' 7 23 '14 33 7 23 45 11 0 37 ,24 781,01 781,01 117,05 
ANG (5) USB-.30 ' 7 2J .,3 2 1 7 23 50 27 7 6 57,59 542,49 111, 30 117 , 09 
VAi', lJSU 7 23 47 6 7 23 49 31 2 25 ,1e 783,80 783,80 117,0CJ 
ACN (SJ USti-30 ' 7 2j ~6 35 8 0 4 54 8 19 2 CJ ,66 842,22 266,33 117, 22 
RED lJStl ll 0 9 2 8 0 1e 49 9 46 38,06 785,40 282,M 117, 38 
CRO (5) USU-30' 8 0 28 16 8 0 36 28 8 11 10,6<1 1031,CJl 661,38 117, 57 
GWM (SJ UStl-JO• 8 0 .. u 31 8 0 48 35 e 3 17,29 957,52 406,49 117,67 
HAW (SJ USll- 30• ll u 55 5 8 I 1 13 6 8 8 ,50 770,24 457,CJ7 117, 83 
GOS <SJ lJStl- 85' 8 l 5 2 e 1 10 32 5 30 6,CJ5 521,45 463,09 117, 93 
GYM (SJ UStl- JO• e 1 6 10 8 1 12 53 6 42 30,72 60P,73 163,43 117,CJ5 
TEX <SJ USll- JO• 8 l CJ 19 8 l 15 35 6 16 12,5~ 6CJ5,49 336,62 118,00 
MIL (SJ USU-30 • 8 l 14 33 8 l 17 10 2 37 ,116 7<J6,05 748,04 118, 02 
GUI' (SJ USU- jO• tl l 14 50 8 1 lll 6 3 16 1,80 772,41 712,45 118,02 
ANG (SJ UStl- 30' 8 1 1 CJ 10 8 1 23 27 4 17 3,06 824, 10 692;05 118,07 
ACt- ($) USll- 30 ' 8 1 32 52 8 1 38 22 5 29 3,73 CJ97,ll9 846,04 llll,21 
RED lJSU 8 1 43 46 8 1 53 51 10 5 38,74 1011,CJ6 2CJ5,58 118, 39 
f'ER use 8 2 14 39 8 2 18 50 4 10 2,41 947,41 832,12 118,62 
GWI' lS> USll- 30 • 8 2 15 16 8 2 22 55 7 39 20.01 628 , 59 32CJ,21 118,66 
HA~ (5) USU- JO• 8 2 JO 3CJ 8 2 35 45 5 5 5,52 743 , 02 523,25 118 ,83 
GYI' (5) USU-30 ' 8 2 41 23 8 2 46 24 5 0 4,63 601-19 557,29 118 , 94 
HtD lJStl tl 3 HI 32 8 3 28 45 10 13 51,73 1069,79 242,80 119,37 
MEI< usu 8 3 47 14 8 3 54 4CJ 7 35 25,60 578 , 34 255,85 119, 62 ...,J 

~ G~I'. <S> lJSll- .30 • 8 j ~2 46 8 3 55 23' 2 37 ,62 855 , 79 821 , 14 llCJ,65 
hAW (::,) USB-JO• 8 4 5 10 8 4 11 CJ 5 58 CJ,Se 754 , 37 388,93 119 , 84 
REO lJSll d " t,3 32 8 5 2 46 9 13 17,15 886 , 78 518 , 01 120 . 35 
MtR lJSU !I 5 .a 59 8 5 2CJ 7 7 7 19,CJe 797 , 41 276,29 120 , 64 
HAW ($) USB- 30' 6 5 J9 24 8 5 46 13 6 4A 30,60 569 , 87 169,12 120 , 112 
REll lJSS 8 b .31 t,2 8 6 33 18 1 26 ,32 10CJ5,89 1095.89 121,31 
l'Ef< UStl 8 b 57 20 8 7 3 34 6 14 11, IP 684 , 21 :nl ,37 121,63 
HA~ (5) USt:1- 30 • 8 7 16 1 8 7 18 10 2 8 1 , 1 <; 754 , 57 754,57 121,78 
HTV lJStl 8 7 ,!9 34 e 7 36 37 7 3 8,40 823,76 651,42 121,95 
ACN (5) USb-JO• 8 7 54 39 8 8 2 44 8 5 10,00 1097, 00 691,17 122,24 
f,l[I{ lJStl 8 !I j2 1 8 8 38 33 6 32 19.35 SCJ0,23 238,83 122,62 
G~I' (5) USB-30 • e 8 j8 16 8 8 42 27 4 10 3.oe 669. 70 619,01 122,66 
HTV usu d 9 2 45 8 9 12 10 9 24 43,91 98CJ , 21 237,66 122,CJ7 
ACN (5) USfl- .30 ' d 9 .!!I 40 e 9 38 18 9 37 49,"6 1070,74 225,00 123,23 
MEH USB 8 10 6 35 8 10 13 2 6 27 16,67 794 , 85 268,CJCJ 123,6~ 
Gwl' (Sl usu-Jo • 8 10 11 29 8 10 18 37 7 7 77,58 505,39 97,01 123 , 66 
HTV l.iSB 8 lU j7 9 8 10 46 5CJ CJ 50 37,50 734,50 285,CJ2 123,96 
ACN <Sl UStl- 30 ' 8 11 4 55 8 11 11 5 6 10 4,62 1067 , 29 796, 17 124,21 
MER usu e 11 42 59 8 11 45 7 2 7 ,16 805 , 20 795 ,18 124,59 
Gwt,1 (5) usu-.io • e 11 47 32 8 11 51 29 3 56 2.53 827 , 78 721 .32 124,64 
HTV lJStl 8 1.! 11 43 8 12 21 57 10 13 68,27 983 , 20 205,06 124 , 97 
CYI (Sl USb-.30 ' 8 12 <i3 32 8 12 50 17 6 45 9,83 709 , 90 512,/>2 125,23 
HTV lJSI> 8 13 <16 28 8 13 56 25 9 56 33,14 1056 , 37 331,60 125,CJS 
ANG (5) USU-JO• e 14 6 26 8 14 13 35 7 9 8,18 954 . 52 627,29 126, 11 
VAi\ lJSI> 8 14 lO 32 8 14 16 38 6 6 5,ll6 927,74 687,29 126,13 
CYI (!:,) USb- 30 ' c 14 17 28 8 14 24 58 7 29 44,42 582 , 56 153,86 126,22 
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TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY- Continued 

(a) Command and service module, 0° elevation angle - Continued 

i"~FN STATION ACQUISITION LOSS ELAPSED TI r,E ~AX ELEVATION f/AX RANGE i"IN RANGE REVOLUTION 
NAME i.;AY hR Mlr. SEC DAY HR ill IN SEC fl!N SEC DEG N ~1 N fl I NUMBER 

flAO (Sl USB- 85' 8 14 22 22 8 14 26 22 3 59 2,66 764,93 683,36 126 ,25 CRO <Sl USB-JO' 8 14 54 29 8 14 59 18 4 49 3,2e 972,70 803 , 10 126,60 CNB (Sl USB-l:l5' tl l!:> l 24 8 15 9 21 7 56 11 , 56 1066,32 593,37 126 , 71 HTV USll 8 15 22 3 8 15 29 22 7 19 6,87 1069,68 810,64 126,93 GBt,1 (Sl IJStl-JO• a 15 40 31 8 15 43 43 3 12 1,13 947,50 906',60 127, 05 UOA (~) USll-30' a l!:> 43 59 8 15 47 25 3 25 1,57 874,57 855,66 127,10 ANG lSl IJStl- 30• 8 15 4Q 19 8 15 48 36 e 16 46,70 863,AO 112·.81 127.)0 VAN use 8 l!:> .,3 58 8 15 51 51 7 53 24 . 27 742,24 259.)0 127 • 14 CYI (Sl USl:l- 30 • 8 15 !:>2 24 8 15 59 18 6 53 16,64 740,88 300.ie 127.24 MAO lSl USll - 85 1 8 15 !:)6 12 8 16 0 26 4 13 3.17 695,50 622',A4 127,24 CRO lSl UStl - 30• 8 16 26 45 8 16 35 36 8 50 36,67 980,92 248,42 127,61 CNB tSl usa- 1,5 , 8 16 .35 0 8 16 44 20 9 20 24,55 1080 ,10 388',49 127,71 TEX (5) USll- 30• 8 17 10 27 8 17 14 26 3 58 2, 17 927.t6 844,96 128,00 MIL <Sl use-Jo • e 17 12 33 8 17 19 29 6 55 9,61 886,21 505 , 59 128,06 GlJM (5) USB-30' 8 17 12 35 8 17 20 9 7 34 10 . oe 885,54 338,27 128,06 ANG lSl IJSll-30• 8 17 16 21 8 17 22 7 5 45 6 , 18 810,73 592.34 128 , 09 tlOA lSl USB- .50• 8 17 16 17 8 17 23 8 6 50 11,49 822,20 437, 10 128.11 VAN USB 8 17 19 6 8 17 26 5 6 59 18,57 612 , 98 286-15 128,14 CYI lSl USll-30' d 17 27 12 8 17 33 57 6 44 30,34 590 , 53 166,62 128,23 CRO lSl US!:, - .lO• 8 18 l 7 8 18 10 31 9 23 32.50 832,33 298.16 128 , 60 Cr.ll (S) USll-85 ' tl 18 9 12 8 18 18 45 9 33 22,06 814 , 63 437 , 54 128 , 69 CP GYM (Sl USB- 30 • 8 Ill sO 4!:, 8 18 47 1 6 15 6,17 941,60 645,02 128,96 0 
Ttx lSl UStl-30 ' e ltl 42 57 8 18 50 27 7 29 20,89 94A , 69 300 , 15 129 , 01 MIL lSl USll- 30 ' tl 18 46 39 8 18 54 10 7 31 40 , 34 838,99 160 , 28 129 , 05 Gl:lt,1 (5) usu-Jo• 8 18 47 8 8 18 54 34 7 25 45,33 503,75 146 , 72 129,05 BOA lSl USl:l-.50' 8 18 ~o 34 8 18 57 36 7 2 20 , 67 773,63 249,63 129 , 11 VAN UStJ d Id 54 14 8 19 0 32 6 17 11, 73 676,38 363,52 129,13 CYl lSl UStJ-30' 8 19 l 46 8 19 8 15 6 28 19, 13 SJe,12 238,37 129,22 CHO tSl UStJ- JO• 8 1<; .is 56 8 19 45 28 9 31 23,80 1079,32 409. 1'4 129,61 CNtJ (5) I.JStJ-85' 8 19 4j 54 8 19 52 29 8 35 ll , 4e 960,86 662,25 129,68 GOS (5) USl:l-85' tl 20 14 54 8 20 20 6 5 11 4 ,45 907,20 672,73 129.95 GYM (~) IJSB- .lO • tl 20 14 21 8 20 22 l 7 40 27,92 801,41 224.09 129,97 TEX <Sl use-.io • e 20 17 25 8 20 24 48 7 23 44,51 552,36 147,07 130 , 00 MIL (5) IJStl- 30 ' 8 2u .el 26 8 20 21! 30 7 3 35.31' 513 , 90 1s9·,po 130 , 05 Gsrv (Sl USl:l - JO • 8 20 .12 9 8 20 28 50 6 41 16, lA 671,34 298,n 130 , 05 ANG lSl USB-30 • 8 20 <!8 55 8 20 29 33 0 37 ,16 773, 23 773.23 130.07 UCA (5) USti-JO• d 20 ~5 10 8 20 31 51 6 41 24 , 00 611.93 204,90 130 , 10 VAN IJ~tj 8 20 <!8 53 8 20 35 23 6 29 16 , 97 759,18 261 ', 93 130,14 CYl lSl I.JSU- 30• 8 20 ~8 40 8 20 39 29 0 48 ,42 759,71 759~71 130,le tlE() UStl 8 20 !:,3 44 8 21 0 47 7 3 9,23 753,68 591,68 130.37 CHC lSl U~B-30' 8 21 10 40 8 21 20 40 9 59 35,69 1076 ,35 310,115 130,60 Cr.ti lSl use- as• d 21 20 44 8 21 23 32 2 47 ,65 1130. 70 1108 , 45 130 , 64 HA~ tSl USll-.lO' 8 21 j7 26 8 21 45 8 7 42 16,22 901 ,41 407 , 12 130 , 85 GOS (5) IJStl- 85 ' 8 21 .. a 19 8 21 54 52 6 33 11.56 7<14 ,57 403 , 24 130 , 94 GYrv (Sl USl,- 30 ' 8 21 <i9 l l 8 21 56 20 7 8 33 , 50 538,22 172,95 130, 97 H.x lSl UStJ-.lO• 8 21 !:>2 23 8 21 59 6 6 42 16 , 71 767,98 289, 17 131 , 02 MIL lSl USl:l - 30• 8 21 !:,6 9 8 22 2 54 6 45 30.37 624 , 17 167,72 131, 04 GUii lS) USll - JO• 8 21 :,6 57 8 22 3 32 6 34 20,37 781,70 228,40 131,06 l:lOA (Sl l.158-30' 8 21 ~9 58 8 22 5 29 5 30 7 , 6e 693,46 437,30 131.oe 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Cont inued 

(a) Command and service module, 0° elevation angle - Continued 

l'!,Ftll !,TATlOI\ ACGUl!>l TICN L0!>5 ELAPSED TI VE S"AX ELEVAT!Ot. VAX RA~GE l'IN RANGF REVOLUT I ON 

ts.AME. 1.>AY HR MIN 5EC DAY HR I' I N SEC r, t r,. SEC CEG tJ r,I N ~I MU"BER 

AM, rs> USb- .lO• ll 2c l 52 8 22 7 36 5 44 8,79 677 , f,4 407,7~ 131 ,10 
VAt-. UStJ 8 22 3 28 8 22 9 35 6 6 11 , 50 686,66 350; 75 131 , 12 
ACI\ (5) USb- JO ' ~ 22 15 9 a 22 22 13 7 4 14 , 33 706-19 382,74 131 , 23 
REIJ USb d 22 ~7 4 8 22 36 16 9 12 53, 42 858,75 I 95', Cl ~ 131 . ~ll 
CRO (5) USll- JO' 8 2./ 45 19 8 22 55 13 9 54 34 , 45 1097,51 316°, 9? 131 , 60 
Gwl>' (5) USll-30 ' tl 23 0 12 8 2 3 4 37 4 24 2,2P. 1000. 50 938', oo 131 , 67 
HA W <S> USll-.lO ' d 2J 11 53 8 23 19 38 7 45 20 , 99 742, 62 303 , 18 131 , 84 
GOS <S> USt! - 85' t! 2.l 22 41 a 23 28 58 6 17 11 , 0P 760 , 21 379·. 48 131 , 94 
GYI', (5) UStl-.30 ' d 2J l3 57 8 23 30 46 6 49 28 , 64 596 , 60 179,86 131,96 
TEX (5) l,SU- .lO• e 2.l c 7 5 8 23 33 46 6 40 29,89 624 , 87 166 , 04 132 , 01 
I'll (Sl UStJ-JO• e 2.l J l 1 8 23 36 52 5 51 8 , 83 770,49 405,5e 132 . 03 
GUI' (5) USt1- JO• e 2J ~l 30 a 23 37 44 6 13 13 , 44 64e,11 ~11,77 132 , 05 
AM, (5) USU-.!0' e 2.l JS !>3 8 23 42 38 6 44 24 , ';4 551 , 28 203,'l8 132,08 
ACt-. (5) UStl- JO• e 2J 49 20 8 23 56 55 7 34 15,81! 636,61 399. 72 132 , 22 
RED IJSIJ 9 0 l 28 9 0 11 2 9 3J 29,91 114e,1s ~34 , 59 132 , 40 
CRO (5) USb-30' 9 0 ll 9 9 0 28 0 6 51 6 . 07 972 , 78 1!25, 17 132 , 56 
GWI' (5) IJSt:>-.lO• 9 0 J2 29 9 0 41 5 8 36 36, 96 959, 13 235,79 132,69 
HAW (5) USB- 30 ' <; 0 47 3!:> 9 0 53 36 6 I 8 , 07 716 , 95 483, 76 132,83 
GOS (S l IJSll-1:15 1 9 0 :,7 30 9 1 2 27 4 56 4 , 35 557 , 40 556 , 1'6 132 , 93 
GYI' (Sl USll- .lO' 9 0 :,8 37 9 1 5 l 6 23 15 , 95 702 , 84 274 , 76 132 , 95 
TEX (S> IJSl:l- 30 • <; l l 56 9 l 7 27 5 Jl 7 , 68 706 , 96 438, 95 132, 9<; 
ACN (S) US!l-Jo • 9 l 26 48 9 1 29 2 1 2 33 , 44 1013, 97 994, 10 133,20 
Rl:.O l,Stl 9 l 36 8 9 l 46 6 9 58 43 , 77 945 , 75 262 , 611 133 , 39 co 
MEH 1.,Sl:l <; l 5 43 9 2 12 2 6 19 6 , 69 8 18 , 46 661 , 73 133 , 63 I-' 

Gwl' (5) IJ51l- J0 ' c; 2 7 45 9 2 14 59 7 13 ll.60 765 , 77 490 , 28 133,65 
HAw (5) U5tl - 30 ' 9 2 ~2 56 9 2 28 14 5 17 5 , 80 799 , 05 520 , 47 lJJ , P.2 
GYI' (5) UStJ- jO • 9 2 J 4 JO 9 2 37 32 3 2 l.07 722, 25 711 , 90 133 , 9.! 
RED US!l 9 3 10 47 9 3 20 49 10 2 42 , 03 1101,78 27 5 , 09 134 ,37 
MER IJSb 9 j J9 11 9 3 47 3 7 51 44 , 74 872 , 59 171 , 27 134 , 64 
HAw (5) UStl- .lO ' <; J :,7 14 9 4 3 34 6 20 15 , 39 664 , 59 278 , 98 13i,,113 
RED IJSd 9 4 '15 5.3 9 4 54 22 8 28 11 , 13 961,73 659 , 25 135 , 35 
MER USl:l 9 !:, J. 4 9 9 5 21 15 7 6 15 , 36 782 , 24 348 , 96 135 , 64 
HA~ <S> USB- JO• c; :, .ll 41 9 5 37 58 6 17 14 , 51 609 , 25 295 , 115 135 , 82 
ACI\ <S> IJ5t!- JO• 9 6 13 !>2 9 6 17 23 3 31 1 , 30 1119 ,14 1078 , 68 136 . 24 
1"ER 1.,$1:l 9 t, '19 22 9 6 55 43 6 21 12 , 08 658 , 96 358, 42 136,63 
HTV IJSl:l <; 7 .d 9 9 7 28 43 7 34 12 . 37 746,52 515, 11 136,95 
ACtll (5 ) 1.,Sl:l-JO I 9 7 46 10 9 7 55 6 8 55 15, 97 1099,94 534 , 04 137 , 25 
VER use 9 ll .13 53 9 8 JO 35 6 42 29, 40 561 , 21 169,26 137.62 
Gwl' (5) USB- 30 • 9 8 l9 42 9 8 35 0 5 17 6 , 13 554 , 05 486 , 40 137 , 66 
HTV USl:l 9 ~ 54 38 9 9 3 55 9 16 65 , 22 938, 10 177 , 30 137 , 97 
AC!'< (5) U!:>ll-30• 9 9 20 30 9 9 30 0 9 29 35 , 82 1037 ,18 285 , 12 138 , 23 
l'EH USl:l 9 9 58 37 9 10 4 38 6 1 11,04 693 , 25 352,86 138,60 
G~I' (!,) USll- JO • <; 10 J 28 9 10 10 15 6 46 23 , 80 577,76 211,55 138 , 66 
HTV US!l 9 10 29 3 9 10 38 43 9 39 42,40 788 , 69 252,14 138 , 96 
AC!'< (5) IJSb- 30' 9 10 58 4 9 11 l 28 3 24 1,29 998 , 04 991,66 139 , 19 
CYI (5) US!l - 30' <; ll 3 l 9 11 5 31 2 29 , 66 1020,96 959 , 15 139,23 
HTV USl:l 9 12 3 29 9 12 13 30 10 1 52 , 31 1063,31 232,01 139 , 97 
CYI IS) USl:l-jQ • 9 12 j 4 42 9 12 42 17 7 34 15 , 88 935,05 389 , 96 140,24 
CNtl (5) IJSt!- 85 ' 9 13 lO 53 9 13 24 J6 3 43 1 , 83 g59.77 901 , 78 140,68 
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TABLE VI.- RADAR ACQUISTION AND LOSS SUMMARY - ContinJed 

(a) Command and service module, 0° elevation angle - Concluded 

,-.SFr-. STAllON AC\llJl~lJl(;N LOSS ELAPSED Tl"E !AX ELEVATTOI>. "AX RAJ\GE ,_.IN RANGE REVOLUTION 

l',A"E LAY hR "'Ill. SEC DAY HR "IN SEC "IN SEC CEG N Ml N "l NU,,.BER 

Hh USll 9 lj 38 9 9 13 47 41 9 32 24,0,' 101P. -18 413,69 140 , 95 ANG (5) USo,- 30' 9 13 57 24 9 14 5 36 e 12 15,97 874,79 455,~7 141, 11 VAN lJSLl 9 14 l 23 9 14 e 44 7 21 11,75 729.14 509 ,I 3 141 ,13 CYl <SJ USl:l- 30' 9 14 9 j 9 14 16 41 7 37 72,93 488,64 116, 76 141 , 23 1'-AD ISJ USiJ- !!5' 9 14 i3 28 9 14 18 9 4 41 3,4P. 681,93 674,19 141.25 CkO <SJ USll- 30' 9 14 45 16 9 14 51 22 6 5 5 , ae 935,70 669,24 141,60 CNB (SJ UStl - !!5 ' 9 14 !>2 43 9 15 0 48 8 5 13,79 954.75 521~05 141. 70 HTV USll 9 1!> l 4 17 9 15 19 48 5 31 3 , 5<; 1058.81 946.83 141.91 MIL ($) USB- 30 ' 9 15 jl 26 9 15 35 10 3 43 1.83 962,63 900,01 142,06 GWI (Sl USl3-30' 9 l!> jU 33 9 15 36 24 5 50 4,99 959, 56 748',49 142,06 BOA <Sl USll- 30' 9 15 .)4 11 9 15 39 46 5 34 5.02 861 , 88 699, 21 142 , 10 ANG (5) USll-30' 9 15 jl 49 9 15 40 3 8 13 20,38 774 , 56 333, 67 142,10 VAN lJSll 9 l!> j5 22 9 15 43 20 7 58 41, 73 815 , 96 181,23 142,15 CY! <SJ USb-30• 9 l!> 43 51 9 15 50 53 7 l 23,11 629,24 235,64 142,22 l'-AU (5) UScl- 85' 9 l!> .. 1 39 9 15 51 45 4 5 2,85 693.76 656,66 142,25 CRO (S) lJSll • .30 ' 9 lb l8 8 9 16 26 54 8 46 38,25 778,87 231,63 142 , 59 CNB (S) USIJ - 85 ' 9 lb ,!6 20 9 16 35 33 9 12 26,35 1034,70 357,77 142,71 TEX (SJ USll- 30• 9 17 0 39 9 17 6 47 6 8 5,55 964 , 29 719,01 143 , 00 MIL (5) IJSU- jO• 9 17 3 29 9 17 11 4 7 35 17,36 888,33 370 , 72 143 , 07 GBM (5) USll- 30 1 9 17 3 3tl 9 17 11 40 e l 23,75 765,94 293 , 36 143,07 BDA <SJ IJStl-30' 9 17 7 23 9 17 14 44 7 21 19,6P. 606. 77 306 , 51 143 , 09 ANG IS> UStl-30 • 9 17 8 12 9 17 13 19 5 7 4,31 824,98 673~78 143,09 VAN lJSll 9 17 10 32 9 17 17 28 6 56 12 , 79 808,18 378,54 143,14 
0:, CY! IS> UStl -30 • s 17 lll 3!> 9 17 25 18 6 43 18 , 12 724,70 253,05 143,24 I\) CRO IS> USIJ-30' 9 17 :,2 40 9 18 l 43 9 2 28.60 982,48 318,42 143,61 CNU (S) UStl - 85' 9 18 0 34 9 18 9 50 9 16 21,95 1020,24 428',47 143, 70 GYM (5) USb-.30 1 9 18 jl 25 9 18 38 44 7 19 12,48 710 ,64 476, 32 143,97 TEX (SJ UScl- J0 1 <; 18 J3 54 9 18 41 54 7 59 22.01 752,57 292,21 144,01 MIL <SJ US8- .30 ' 9 18 37 48 9 18 45 28 7 39 28,14 754,68 228 , 32 144,06 GSM (S) USt:l- .30 ' 9 18 38 24 9 18 45 54 7 29 22,82 801 , .36 256,40 144,06 ODA (5) USb-30' 9 18 41 42 9 18 48 55 7 12 31,67 607,34 186,94 144,09 VAN uSB 9 l t! 45 31 9 18 52 1 6 29 14,00 600 • 16 324,02 144 ,14 CY! (5) USB- 30 1 9 18 :,3 19 9 18 59 8 5 48 8,99 746,15 396',pq 144 , 22 CRO (5) IJSl:l • 30 • s 19 21 22 9 19 .36 42 9 19 20 , 73 809,88 432,00 144.60 CNS (5) UStl- !!5 1 9 19 .35 24 9 19 43 8 7 44 8,79 1127,55 735, 63 144 ,68 HAo IS> USIJ- 30 1 9 19 ::,5 44 9 20 0 33 4 48 3,01 1056,12 1173,59 144,83 GOS IS> USIJ- 85 1 9 20 5 52 9 20 10 52 5 0 4,99 835.'10 556,98 144. 94 GYM (Sl USIJ- 30 ' 9 2U 5 47 9 20 12 19 6 31 40,91 812,42 135,67 144. 96 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(b) Lunar module, 0° elevation angle 

M5FN 5TATlON ACGUbl TION LOSS ELAPSED TIME ''AX ELEVATION '-'AX RAl>.GE "IN RANGE REVOLUTION 

NAll'E llAY HR MlN SEC DAY HR I' It>. SEC MIN SEC DEG N Ml N l'I NUMBER 

RED use 0 4 .;l 14 0 4 43 57 12 42 11,45 6538,28 5803,48 3,51 
CRO (51 USEl- 30' 0 4 31 14 0 5 34 25 63 10 81,54 4222, 19 3709, 92 3,65 
CNB (Sl USb- b5' 0 4 Jl 14 0 5 37 31 66 16 33,33 5595,Al 3837,06 3,66 
MER use 0 4 J3 20 0 5 45 13 71 52 311,16 6455,55 2883,81 3,71 
GWII' (Sl USll- 30 • 0 4 JS 38 0 5 48 54 73 16 70,4'! 6505,83 1981,91 3,74 
HAW (5) USt:l-.lO' u s .ll 40 0 5 59 7 27 26 114,58 41153,111 801 ',?3 3,85 
GOS (S) uss-~s• 0 s S6 21 0 6 5 57 9 36 27,110 1672,89 326~02 3,95 
GYI', (Sl USB- 30• u 5 S9 9 0 6 7 37 e 28 115,76 1284,93 168,95 3,96 
TEx !Sl USll- 30' 0 b 3 14 0 6 10 37 7 22 .33,911 896,58 187,60 11 , 00 
I' lL (5) USti-JO• 0 b 7 27 0 6 14 27 7 0 7,89 1245,26 607,27 4,04 
Gbl' (5) USb-.lO ' 0 6 7 56 0 6 15 49 7 52 10,35 1552 , 92 589 , 90 4,06 
VAr-, USll 0 b 14 4j 0 6 24 43 10 0 4,60 247:3,72 1434 , 49 4, 12 
ANG (5) USt:l- 30' 0 6 11 12 0 6 25 29 14 16 22, 10 2588, 62 656,57 4,13 
ACr-, (5) UStl-JO • 0 b 21 9 0 7 17 54 56 45 48,03 6394,31 1648,21 4,36 
RED USb 0 6 .33 40 0 8 7 9 93 29 79,60 5482,92 3125,69 4,118 
CRO (5) USB-30 ' u 7 14 6 0 B 31 57 77 50 34,63 6291' , 21 3262 , 57 4,57 
MER U5tl 0 7 S4 2.l 0 8 44 10 49 46 73,63 6092 , 30 1201,65 4 , 68 
G~I' (Sl USb- 30 ' 0 8 5 56 0 8 45 43 39 47 41,39 5488,60 1205,oa 4 ,70 
HA w (S) USt:1- 30 ' u 6 46 57 0 B 56 5 9 8 14 , 70 1529,42 5119,40 4 , 83 
GYr,i (5) U51:l-30 ' 0 8 S'l 113 0 9 7 50 B 7 5 , 97 1857,03 961 , 09 11 , 96 
TEX (Sl USIJ-.lO' 0 9 3 2S 0 9 11 10 7 44 3, lP. 2198,113 1390,98 11,98 

E!5 Gl:ll' (5) use-Jo• 0 9 10 34 0 9 15 48 5 13 ,68 2816,33 2227,12 5 , 01 
ANG (5) UStl- JO• 0 9 11 43 0 9 38 5 26 22 e,53 4920,76 2361 , 82 5 ,13 
CYl (5) U51:l-JO• 0 9 S6 45 0 10 211 3 27 18 ,91 6533,22 6066, 01 5,28 
ACr-, (5) U5ti- .lo• v 9 ~3 l.l 0 10 53 48 go 34 44,27 5681,82 3426,74 5 , 35 
tlEO U51l Q 9 J9 38 0 11 14 27 94 49 73,02 5089,51 3685,50 5,42 
G,,r, (Sl U51:l-JO' 0 11 J3 39 0 11 41 23 7 44 3,79 2074,87 l l 'lS,24 5,65 
MER U51l 0 11 19 43 0 11 40 42 20 58 40,61' 31185 , 04 645,87 5,65 
HAw <5l USU- JO' 0 11 47 51 0 11 58 24 10 33 20,:16 1796,1!7 501,50 5 , 84 
HTV USll u 11 !,9 32 0 12 119 24 49 52 50,111 6090,9'l 1472, 74 6,10 
AN<, <Sl U5b- JO• 0 ll .!O '17 0 13 29 23 68 36 10,53 6278,43 4409, 01 6 , 20 
VAt, U5U 0 12 j7 48 0 13 40 36 62 47 6,7~ 61118,16 5630 , 87 6,22 
ACt, (SJ UStl-JO' 0 12 jl 411 0 14 6 45 95 l 71,71 5215, 04 3448,15 6 , 31 
en (SJ U5tl-JO• 0 12 S6 117 0 14 8 57 72 10 22,09 634'l,B6 3700,19 6,32 
RED UStl 0 12 ~7 51 0 111 11 12 73 20 26,8g 6378,68 3428,30 6 ,33 
l'AU (5) U5b- d5' 0 lj ll 28 0 111 12 4'l 51 21 14.Je 6'145 , 61 3315;32 6 ,35 
MER U5tl 0 14 jO 7 0 14 38 47 8 39 42,75 132'1,45 202,06 6,62 
G\W (5) UStl- 30' 0 1'I j6 23 0 14 '13 59 7 36 17,11 962 ,10 395, 111 6 , 67 
hTV U5LI 0 lS 1 16 0 15 15 12 13 56 58 , 12 11144,40 388,66 6 , 99 
ACr-, (5) USb- 30• 0 l!> .19 6 0 15 42 53 13 47 32,85 l1188,4'l 591 , 07 7,23 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(b) Lunar modale, 0° elevation angle - Continued 

MSFr>< STATION ACQUlSil ION LOSS ELAPSED TJ)IE 'IAX ELEVA Ti OM tJAX RAI\GE tJIN RANGE REVOLUTION 

l'<AME DAY HR MIN SEC DAY HR '-'II\ SEC '-'IN SEC DEG N tJI N "I NU'-'BER 

CYl <SJ USB- .JO • 0 l!:> .J9 33 0 15 44 8 4 34 1,48 1489,58 1407,36 7,25 Mt.R UStl 0 lb 10 21 0 16 17 53 7 31 14,05 070,95 449,67 7,60 G\o/M <SJ UStl-.30 • 0 16 15 2!:> 0 16 23 47 8 21 16,04 860,64 467,44 7,66 HTV UStl 0 lb 41 2 0 16 55 45 14 43 52,50 1376, 59 454,61 7,9A ACN (5) UScl- 30' u 17 13 2 0 l7 18 47 5 44 2,45 1453,40 1359,90 8.t8 CYI (5) US!l- 30• 0 17 15 24 0 17 26 29 11 4 18,10 1384, 49 671,06 8,26 
MAO <SJ US!l- t:15 ' 0 17 <!l 28 0 17 28 35 7 7 4 , 75 1291,96 1024,34 8,28 CMl (5) USEl- d5' 0 Id 4 25 0 18 10 40 6 15 3,37 1354 ,96 1158,94 8,72 HTV US!l 0 H! lO 49 0 18 36 7 15 18 82,39 1684,87 394. 17 8,98 ANG lS) UStl- .JO• u ld ~2 45 0 18 54 33 11 47 15,48 1392,93 861 •• 02 9,13 
VAi'< UStl 0 ld 47 5 0 18 57 57 10 51 13,69 1385,88 855,54 9,15 CY1 (5) UStl- 30 • 0 lll !:)4 47 0 19 5 59 ll 12 47, 72 1135,15 307,19 9,24 MAI.) (5) USEl-d5' 0 lt:1 !:>9 25 0 19 8 25 9 0 14,00 1175,43 621,09 9,29 CllO (5) UStl-.30' u 19 .l4 B 0 19 41 21 7 12 5,59 1160,05 970,14 9,61 CNU <SJ USil-85' 0 19 40 36 0 19 52 36 11 59 23,81 1490,18 620,71 9,74 HTV use u 20 0 !>l 0 20 15 28 14 36 32,63 1450,83 656,98 9,95 MIL lSJ use- Jo• u 20 .!2 5 0 20 29 47 7 42 4,84 1545, 52 1213,40 10,06 GtlM lS) USt:1-.JO • 0 2U d 22 0 20 30 52 9 29 8,52 1449,65 1051,33 10,08 tlDA lS) USd- 30 ' u 20 ~5 5 0 20 34 34 9 28 9,96 132e,90 916,35 10, 12 Ar>.G lS) uSB- .30 • 0 20 21 54 0 20 34 33 12 38 58,80 1516,68 331,02 10,12 VAN 1.151:i u 20 ,<6 !, 0 20 37 st 11 46 60,94 1473,43 286 , 57 10 , 15 CYI <SJ USl:l- .JO• 0 20 .J!:> 24 0 20 45 8 9 44 26 , 66 1125, 54 384,49 10,25 MAO <SJ UStl- 85' 0 20 .J8 43 0 20 47 23 8 39 15,44 911 ,43 493,01 10,27 CRO <S> USt:1-.30' 0 21 ll 5 0 21 23 6 12 l 47.77 1312,21 336,60 10,62 CNtl (5) USt3- 85' 0 21 19 7 0 21 33 1 13 53 52 , 22 1485,50 417,1!2 10,74 o:> 

+"" HTV USd 0 21 42 3d 0 21 52 17 9 38 6,50 1592,99 1317,50 10,'ll GYM (5) UStl-.JQ• u 21 56 4 0 22 l 25 5 20 1,91 1552,26 1388,77 10,9A TEX (5) usu- so• 0 21 :,6 28 0 22 6 32 10 3 10,72 1288, 16 937,26 11,03 MIL (Sl USB- .JO• 0 21 ~9 25 0 22 10 51 ll 25 25,51 1365,711 524,25 11,08 Gl:IM (5) USB- 30 ' 0 21 ~9 32 0 22 11 20 11 47 39,74 1382,37 382,45 11.oe Al'<G (5) USb- 30 • 0 2,< 3 15 0 22 13 12 9 57 14.36 1261,65 705,77 11,10 t:IOA (Sl USl:I- JQ • 0 22 J 36 0 22 14 28 10 52 32, IA 13011,07 389,93 11, 13 VAf'< vSb 0 22 6 43 0 22 16 54 10 10 25,91 1059,30 426,37 11,15 CY! (5) USil- 30 ' 0 2c 15 58 0 22 24 35 e 37 23.6P. 1094,85 349,07 11,25 MAO <Sl UStl- d5 ' 0 22 18 34 0 22 25 39 7 5 9,30 798,1)2 597·, 39 11,25 CRO <S> USl:I- JO• 0 2<! so 24 0 23 3 30 13 6 41,61 1341,97 438,4?. 11,62 CNtl ($) USb- ll5' u 22 S8 25 0 23 13 8 14 43 56,Sf: 1496.33 437,46 11, 73 GOS <S> vSd-ll5 ' 0 2.J J4 26 0 23 41 16 6 50 4 .10 1289 , 94 1179.SR 11,96 6YM lS) USEl - .JQ • 0 23 32 21 0 23 43 37 11 15 20 , 03 1192,06 656,00 11 .99 TEX (S) USt:1-30' 0 23 .J4 58 0 23 46 38 11 39 39.81 1244,0l 362,03 12,03 MIL (5) UStl-.30' 0 2J J9 11 0 23 so 5 10 54 42 , 96 1193,08 297.76 12,06 Gel~ lS> usl:l-30 • u 23 J9 4b 0 23 50 26 10 40 39,46 1300,89 316.61 12,08 
AM, lS) USU - JO' u 2.J ~6 10 0 23 51 20 5 10 2 , 64 1022,93 1001,13 12,08 tl[)A tS) USl!- JO• 0 2.J 43 32 0 23 53 40 10 8 39.22 1163,611 295,66 12,11 VAi\ USI! 0 23 ~7 49 0 23 !:i6 7 e 17 13 , A7 1125,19 5311,55 12,16 CYI tSl USt:1-.!0' 0 2J ~!:> 47 1 0 4 8 8 20 75,75 962,06 139,55 12,24 CRU <S> USb- .!O• 1 0 .JO 20 l 0 44 7 13 41 28,07 1675,59 647,69 12,64 CNB <Sl USb- ll5' l (J 38 2 l 0 52 43 14 40 35,50 1602,74 616;83 12, 71 hA~ (Sl USb- ,jQ' 1 l 1 12 l 1 10 39 9 27 7,60 1479 , 76 1144,40 12,86 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

Cb) Lunar module, 0° elevation angle - Continued 

11.S~t'< $TAT lOt'< ACGlJlolTICt'< LOoS ELAPSED TJ•:E IAX ELEVATJOr-; ,,Ax RA~GE fl!N RANGE REVOLlJTION 

t'<Al'E L:AY t,R MIN 5E.C DAY HR IIIN SEC fllN SEC CEG N Ill N ,, I NUl-'BER 

GOS (51 lJSb-85' I I ll 44 1 21 58 10 14 17,05 1349 , 95 615 , !i6 12,96 
GYII. (51 lJ5b-30' l l 11 48 l 23 8 11 19 84,51 1361,;>0 229,50 12 , 99 
TEX <SI U5b-.lO• l l 15 17 1 25 46 10 29 31,91 1174.96 375.25 13.01 
MlL (SI lJSb-.lO• l l 19 51 l 1 29 20 9 29 24,21 1182.98 400·.01 13.06 
GBII. (5) lJSB-.30 ' l l io 37 1 1 29 39 9 2 18,07 91e.28 460.30 13.06 
Af'<G (5) UStl - .30 ' l 1 J7 48 1 1 31 12 3 24 1.43 1021.86 938.34 13.09 
tlOA (5) v5U-30 ' l l t3 43 1 1 32 51 9 7 52.45 1066,64 196,<ll 13.11 
VAi'< vSb I l 27 o9 1 l 36 6 8 7 22.11 1033,75 336-57 13.13 
CY! (SI USb- .30• l l j6 6 l 1 42 26 6 20 6.25 965,38 668,2P 13,21 
RE.O v5B l l o2 06 l 2 3 38 10 42 20 , 39 1162 , 55 58P.,64 13,40 
CRO (5) lJ5b- 30' l 2 10 21 1 2 25 10 14 49 40.11 1'499 , 54 561,!"7 13,63 
CMl <SI USB- tl5 ' l 2 l~ 21 l 2 30 52 12 30 14.16 154!;,56 1049.JS 13 , 66 
HAw (SI USB- 30• l 2 .39 5 l 2 51 33 12 28 40,34 1356,45 414•46 0.6s 
GOS (51 USb- 85 ' l 2 ol 4 l 3 l 18 10 13 37,95 1093.92 310 . 15 13.97 
GYM (51 USB- 30' l 2 52 24 l 3 2 8 9 43 28,55 1058 . 41 350·, 1e 13.99 
TEX <SI UStl- .lO' l 2 06 4 l 3 5 4 8 59 20,33 1182-14 429~24 14 . 02 
MIL (:,I l/50- 30' l j 0 9 1 3 8 51 6 41 30.45 829,32 280.21 14.06 
GBII (SI U5b-30• l 3 0 53 l 3 9 26 6 32 21,63 833 . 07 346.79 14.06 
llOA (51 USB-30 ' l 3 3 41 l 3 11 49 8 8 23.52 949.64 313.71 14.08 
ANG (5) USB- 30 • l 3 6 25 l 3 13 24 6 59 9 . 63 745.80 550.37 14.11 
VAN use l 3 7 34 l 3 15 46 6 11 29,53 878.68 255.53 14.12 
ACt, (SI USB- .lO' l 3 19 40 l 3 28 59 9 19 24,35 1062.91 390.04 14.25 
RED lJStl l 3 31 24 l 3 44 16 12 52 53,33 1549.44 361 • 79 14.42 
CRO (SI UStl-30• l 3 so 9 l 4 5 30 15 20 73,85 1394.53 409;29 14.61 
Gi,~, <SI lJSEl- 30' l 4 5 14 1 4 16 52 11 37 12 , 61 1523.63 999 . 19 14.70 co 

Vl HAIi (SI vSB- .lO• l 4 19 25 l 4 30 36 11 10 32 , 57 1309.25 404.e4 14.63 
GOS ISi USb- 85' l 4 jl 6 1 4 40 26 9 19 48,30 1159.67 213.17 14.96 
GY~, (SI USB- 30' l 4 .32 57 1 4 41 56 8 58 27,07 1123. 32 314 •• A::l 14.98 
TEX (51 USB- 30• l 4 j6 11 l 4 45 2 8 51 44.05 1053.33 211~72 15.02 
MIL (51 USB- 30' l 4 j9 51 1 4 48 34 8 43 26 . 59 821.35 311 ~ 38 15.04 
GBM (51 use- .io• l 4 40 36 1 4 49 19 8 43 38 . 61 972.26 233,30 15.06 
BOA (SI lJ5B- 30 • l 4 44 28 1 4 49 27 4 59 3 . 36 971.98 844. 70 15.06 
ANG <SI lJSB- 30 • 1 4 45 16 1 4 54 9 8 53 31 . 97 766,29 269.39 15.10 
VAN vSB l 4 48 53 1 4 52 59 4 5 2 , 03 1025.96 910.39 15.JO 
ACI'< (51 use- .30• l 4 o9 43 1 5 7 39 7 56 12,29 892.65 529.64 15.22 
RED use l 5 12 44 1 5 21 6 6 22 20 . 21 1006.46 386.98 15.39 
CRO (SI U5B- 3o • l !', .32 0 1 5 37 52 5 52 s.12 A94,92 756,02 15.56 
GwM (51 USB- 30• l 5 42 58 l 5 51 4 1 8 43 45 , 11 858.67 202.65 1s.6e 
HA,w (51 USb- 30• l 5 !,7 41 1 6 4 35 6 54 7.85 631.28 655,29 15.62 
GOS (5) USb- 85 ' l 6 6 33 1 6 14 47 6 13 19 . 22 964.60 395•.1!7 15.94 
GY~, (SI USB- 30' l b 8 9 l 6 17 l 6 52 62. 61 1000,92 166',31 15.98 
TEX ISi USB- 30• l 6 11 16 1 6 19 43 8 26 19 . 90 666.59 366.PS 16.00 
MIL <SI USB- JO• 1 6 16 16 1 6 21 13 4 57 3.29 980.J4 646'•86 16.02 
GllM (SI u5tl- 3o• l 6 16 52 l 6 22 3 5 11 3.46 1023.48 838.97 16.02 
Af'<G (SI lJSB- 30 ' l 6 J2 18 1 6 26 23 4 5 2.11 959,38 905, 44 16, 05 
RlO USB l b 47 56 l 6 56 29 8 30 19.18 659,03 399,70 16,38 
MER USb l 7 16 12 l 7 23 37 7 24 9.19 894.36 606,36 16 , 64 
GWM (5) lJ5B-.3o • l 7 18 41 l 7 25 54 7 13 8.94 981,05 614,76 16 , 66 
HAw (5) USll - 30 • l 7 33 22 1 7 40 12 6 50 7.60 823,10 666. 37 16.83 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(b) Lunar module, 0° elevation angle - Continued 

~\5FN SlATlON AC<JU l 5111CN LOSS ELAPSED TIWE '-'AX ELf.VAT!OII. "AX RA"GE IIIN RANGE REVOLUTION 
NM,[ UAY hR MlN SEC OAY HJl ... J t,, SEC 1-'IN SEC OEG ' ' Ill N "'I NUMAER 

GOS <S I \JS!l- ~S • l 7 .. 2 3J 1 7 47 34 5 l 3.41 979,A7 1140.~4 16,92 GY"' <SI \JStl-Jo• 1 7 43 41 1 7 50 48 7 6 8,A6 829,A4 625, 19 16,93 TEX <SI UStl- 30• 1 7 48 !,2 1 7 50 58 2 6 .12 l 024 .JO 1016,89 16,95 Rt:u L.Stl 1 13 22 !Jb 1 a 31 49 8 53 52,46 834 , 22 1a1;00 17,38 MER vSb 1 tl oO 11 1 a Sf! 58 8 47 58,73 1008 , 27 111·,95 17,65 11A• (SI \JStl- JO ' l 9 7 59 l 9 16 25 e 25 18,26 853 , 57 409;72 17,83 Rl::LJ vSU l 9 !,I! lb l 10 5 48 7 J2 l O, 11 915.f!S 581 , 10 18,35 l'EH UStl l 10 ~!, 41 l 10 33 49 8 8 13 , 84 853,64 490·. 38 18 , 64 HAw <SI usu- JO• l 10 ~2 52 l 10 51 29 8 37 32,64 1021 , 07 263, 76 18,83 11TV l.151:l l 11 2 31 l 11 4 56 2 25 ,51 1025,65 997.19 18,95 l'l:.R IJSU l ll'. 1 17 1 12 9 3 7 46 12,51 999,37 523~22 19 , 65 IIAW <SJ USD- 30 • l 12 20 9 l 12 23 20 3 10 1-09 977,57 959,24 19,78 hTV vStl l 12 J3 50 1 12 .. 2 18 8 28 17,99 824,32 41A,84 19,96 ACr. (5) \JStJ- JO • l lJ 0 2 l 13 7 29 7 26 9,42 911,78 599,98 20,24 l'l:.R \JStl l 1.l J6 9 l 13 44 46 A 36 26,2«; 885,52 313 , 72 20,63 Got,( <SI us,;-Jo • l l.l 41 59 l 13 49 36 7 37 9 , 94 900,18 590 , 92 20 , 69 11TV \JSl:l l 14 8 24 l 14 17 19 8 55 56,e~ 949,SO 179, 90 20,97 ACN (SI US!l- 30 ' l 14 J4 22 l l'I 42 52 8 30 30 , 88 916, 119 210·. 09 21,21 MER vStl l 15 11 !, l 15 19 44 8 38 26,93 860 ,19 307,39 2 1 ,62 G•I' (5) UStl- JO• l 15 16 22 1 15 25 s 8 42 39,97 985,9(! 225,91 21,67 HTV U5U l 15 .. J 36 l 15 52 21 8 4" 21,54 779,02 368,60 21,96 en (SI USb-.30• l 16 16 3 l 16 20 56 " S2 3, 12 1010,64 844',36 22,25 l'ER UStl 1 l b "8 15 1 16 51 33 3 18 1,05 964,73 961,58 22,58 Gw~ (5) USB- 30' l lb !,4 18 1 16 56 48 2 JO • 7'1 980,33 980,33 22, 61 ~ HTV \JSt! l 17 18 "" 1 17 27 34 8 50 45,10 1003 , 74 200;74 22,96 CYI (51 UStl- JO • l 17 qij '12 1 17 57 16 8 33 33,79 977 , 91 253 , 99 23 , 25 l'AO (SI USll- 85 ' l 17 ~3 20 1 17 59 41 6 15 6,01 901 , 58 721,52 23,28 CNt! <SJ UStl- tl5 ' l lt! J4 55 1 18 41 7 6 11 5,11 997,05 768, 15 23 , 71 HTV U!,ll l 18 ~3 39 1 19 2 15 8 36 20,45 783 , 85 376 , 47 23,94 ANG (SI US!l- 30 ' l 19 12 19 1 19 20 43 8 23 23,65 903,53 332 , 44 24, 10 VAN \JStl 1 19 15 57 1 19 24 15 8 18 17,20 831,68 42 0, 87 24 , 14 CY! (SI UStl- JO • 1 19 23 29 1 19 32 15 e 46 23,56 748,13 337~83 24 , 24 l'AO (5) USll-1!5 ' 1 19 ~6 59 1 19 34 47 7 47 14,0U 675,'16 495;32 24 ,27 CRO (5) \JStl- 30 ' 1 20 0 5 1 20 7 58 7 53 11,A7 878,40 541 , 57 24 , 60 CNtl ($) USll- 85' 1 20 8 11 l 20 16 41 e 30 22,25 893,86 358;a1 24, 70 HTV UStl 1 20 .lO 25 l 20 34 21 3 56 2,01 966,86 903, 64 24 , 89 MIL ($) UStl• .lO' 1 20 '15 59 l 20 51 44 5 45 4,90 897,58 762;51 25, 06 GBI' lSI USB- 30• l 2U '15 31 l 20 52 38 7 7 9,33 783,40 600 , 26 25,06 t!IJA <SJ USB- .30 ' 1 20 '18 51 1 20 56 17 7 26 10 , 96 1007,69 555 , 95 25, 10 ANG IS) use- Jo • l 20 47 19 1 20 55 30 8 11 16 , AS 905,63 426 , e2 25,10 VAN \JStl 1 20 50 35 1 20 59 14 8 38 36 , 14 959, 08 241;91 25, 15 CYI (5) UStl- JO• 1 20 ~8 55 1 2 1 7 16 8 20 20,80 957,07 372 ~90 25 , 25 r;AU (Sl USB- b5 ' 1 21 1 211 1 21 9 12 7 47 13 , 01 969,54 509;49 25 , 27 CHO (5) USll- JO • l 2 1 j4 17 l 21 43 11 8 53 53,55 977,85 186, 16 25 ,61 CNtl (Sl UStl- tl5 ' 1 2 1 42 '16 1 21 51 35 8 48 43, 49 1009,28 214, 77 25 ,71 GYI' (SI UStl- 30• l 22 15 55 1 22 18 46 2 51 1, I 3 947,12 947;12 25,96 TEX (5) USU- Jo• 1 22 16 5 1 22 23 35 7 29 9,76 898,01 587, 07 26, 02 MlL (SJ UStl-JO• 1 22 19 3 1 22 27 46 8 42 35, 06 846 , 46 246 , 91 26, 07 GBM (5) UStJ-jO• 1 22 19 17 l 22 28 11 8 54 35, 87 752 , 76 242, 63 26, 07 



TABLE VI.- RADAR ACQUISITION ANO LOSS SUMMARY - Continued 

(b) Lunar module, 0° elevation angle - Continued 

MSFI'< STATlON ACGUlSIJICN LOSS ELAPSED TltJE ·~AX ELEVATION MAX RANGE 1-ilN RANGE REVOLUTlON 
NAME C;AY HR MlN SEC DAY HR MIN SEC "IN SEC DEG N Ml I', r,,J NUMBER 

ANG <S> \JSll-30' l 22 ,14 25 l 22 29 16 4 51 3.06 972,96 852;64 26,09 BOA (5) USB-30• 1 22 22 49 1 22 31 29 8 40 49,69 1008.{ 9 191,86 26-10 VAf'I \JSB 1 22 26 13 l 22 34 2 7 49 12, 16 1017.43 529.60 26.13 CYI (S) USB- 30' l 22 33 56 l 22 42 36 8 39 39,96 1012,90 226,38 26,2~ f/AO <S> use-es• 1 22 36 39 l 22 112 35 5 55 5.13 1023,71 761 ,24 26.23 CRC lS> USB-30' 1 23 9 56 1 23 17 55 7 59 14,84 1016,24 476',89 26,60 CNB <S> \JSll-85' 1 23 17 36 l 23 26 8 8 32 29,21 983,86 289,88 26,69 GOS (5) USB-d5• 1 23 48 58 1 23 53 48 4 49 3,06 1017,0l 547;75 26,95 GYM (S> USB-jO• 1 23 47 32 1 23 55 50 8 17 24,73 1019,55 323~23 26,97 TEX (5) USB-30' 1 23 so 9 1 23 58 51 8 41 84,19 1020,83 148',69 27,00 MIL (S) U51:l- 30• 1 23 54 2 2 0 2 40 8 38 39,74 1018,72 225,23 27,05 Gl:ll' (Sl USll-30• 1 2J 54 40 2 0 3 5 8 25 24,03 1019,64 332.14 27,06 ANG (5) UStl- JO • 2 0 0 51 2 0 5 26 4 34 2,53 1015,46 873.90 27,09 BOA lS> USB-JO• l 23 57 41 2 0 6 21 8 39 70,36 1018,49 155,95 27, 11 VAf'I lJSB 2 0 l 30 2 0 9 24 7 54 25.43 1016,74 314.15 27,14 CY! <S> USB-30' 2 0 8 31 2 0 16 19 7 48 7,78 1000.}5 643;79 27,22 RED lJSB 2 0 27 50 2 0 34 50 7 0 7,26 949,69 684', 71 27,38 CRO (5) USB-30' 2 0 45 s 2 0 53 57 8 51 20,53 827,78 402;39 27,60 CNB (5) USB- 85' 2 0 54 2 2 0 58 12 4 10 2.09 1031,52 941;96 27.64 HAIi <S> USB- 30• 2 1 11 10 2 1 19 22 8 11 13.27 832,89 513,98 27,84 GOS lS) USB-~5• 2 1 ~1 25 2 1 29 54 8 28 21.01 861,73 368,95 27,96 GYM lS> USB- 30• 2 1 22 22 2 1 31 6 8 43 32.82 860,24 263,04 27,9~ TEX lS> UStl-30' 2 1 25 31 2 l 34 6' 8 34 25,35 876.27 318-39 28,01 (]:) 
....::i MIL ($) USll- 30' 2 1 29 17 2 1 38 3 8 46 35,90 819,85 240,75 28,05 GBM ($) USB-30' 2 1 30 5 2 1 38 37 8 31 31.08 982,34 269, 34 28,0P BOA (5) UStl- JO• 2 1 32 47 2 I 41 12 8 24 20,47 833.}4 369;19 28,10 ANG (5) USfJ - 30• 2 1 35 15 2 1 42 40 7 25 9,94 9'+2.39 577,52 28.12 VAf'I lJSB 2 1 j6 32 2 l 45 10 8 37 31,96 831.58 260;68 28.13 AC/', (5) use-30 • 2 1 49 15 2 1 57 7 7 51 12, lA 870,5'l 515·, 34 28.24 RED lJStl 2 2 1 39 2 2 10 40 9 1 59,AO 979.68 111.ee 28,39 CRO (5) UStl-30' 2 2 .eO 14 2 2 2'l 27 9 12 49.43 1055-1'1 208, 18 29.59 HA• (5) USll-30' 2 2 45 51 2 2 54 40 8 49 42,92 951,03 216,53 28.85 GOS (5) use-es• 2 2 56 18 2 3 4 52 8 33 31.95 901,26 265;17 28,97 

GYf/ (5) USB-30• 2 2 57 4'+ 2 3 6 18 8 34 31,37 1010,06 268,57 28,99 TEX (5) USB-30• 2 3 0 45 2 3 9 34 8 48 29.64 748,35 279,50 29,01 MIL (S> lJSB-JO• 2 j 4 Jl 2 3 13 5 8 34 29,91 849,45 275,32 29,05 GBM (5) USd-JO• 2 j 5 8 2 3 13 51 8 43 30.02 779,15 273,65 29,05 BOA (5) USB-JO• 2 3 9 0 2 3 14 22 5 21 3,85 994,76 801~50 29.07 VAN USO 2 3 13 ., 2 3 18 9 5 1 3,28 869,25 827,91 2'l,09 ANG lS) USl:l- 30• 2 j 9 53 2 3 18 33 8 40 7'+,46 955,93 149,51 29,11 ACN (5) USl:l-30• 2 j «4 0 2 3 32 24 8 23 23,3e 1011, 34 340,29 29,24 REU USl:I 2 3 36 53 2 3 45 52 8 58 23,22 763,05 362,70 29,38 CRO <S> USll-30• 2 3 56 6 2 4 3 13 7 7 7,81 1030,59 688,'lS 29,57 GwM IS) USb-JO• 2 4 7 32 2 4 16 14 8 42 26, 17 901,15 323.66 29,67 f1A~ <S> UStl-JO• 2 4 .11 54 2 4 29 35 7 40 10,54 102~ .is 573,10 29 , 84 GOS (51 UStl-115' 2 " Jl l!l 2 4 39 34 8 15 17.14 897, 01 429,33 29,95 GY~ (5) lJSfl- 30 ' 2 4 J2 54 2 4 41 48 8 53 53,02 841,04 186, 15 29,97 TEX <S> USB-JO • 2 4 j::, 56 2 4 44 30 8 34 22.15 846,21 357,22 29,99 MIL (S> UStl-30' 2 4 40 3'! 2 4 46 27 5 48 4.52 993,2A 789.63 30,01 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY- Continued 

(b) Lunar module, 0° elevation angle - Continued 

MSFN STATION ACQUISITION LOSS ELAPSED TIME II AX ELEVATION "'AX RANGE "'IN RANGE REVOLUTION 

NAME I.JAY HH MIN SEC DAY HR f'IN SEC l'IN SEC DEG N Ml N 1'I NUMBER 

GtlM (SI UStl- 30' 2 4 4 l 18 2 4 47 23 6 4 5,28 9"7, 39 755.65 30,03 
ANG (SI lJSB- 30 ' 2 '+ 4b 16 2 4 52 3 5 46 4, 77 937,36 776~22 30 , 06 
AC,-. <S > lJSB-30 1 2 !> 2 18 2 5 5 11 2 53 ,82 996,28 977', 85 30,20 
RED lJSll 2 5 12 33 2 5 2 1 7 8 34 25,86 984,48 319,84 30,39 
MER lJSll 2 !> .. 1 31 2 5 47 43 6 12 5,86 896,31 726,86 30,64 
GWM (SI lJSB- 30 • 2 5 42 57 2 5 50 57 8 0 16 , 23 1008,95 440,56 30,68 
HA• <SI lJSb-30• 2 !> 57 40 2 6 4 57 7 16 9 , 17 1014,61 615, 17 30,85 
GOS <S> lJSB- 85 1 2 b 7 13 2 6 12 38 5 25 3,55 840,26 832,117 30,91 
GYM <S> lJSB- 30 1 2 b 8 18 2 6 15 50 7 31 9 , 97 929, 16 590,16 30.95 
TEX <S> USB- 30' 2 6 12 45 2 6 16 53 4 7 2,07 1021,79 907', 08 30,97 
HEO lJSt.l 2 6 .. 1 30 2 6 56 29 8 56 34 , 81 743 , 94 252', 11 31 , 37 
GWI' <SI lJSb-.lO • 2 7 .!O 36 2 7 24 10 3 34 1,60 993 , 35 931 , 92 31,64 
MER lJSb 2 7 l'+ 56 2 7 23 45 8 48 45,50 852,47 204,48 31,64 
HAi, (SI lJSt.l- 30 1 2 7 .l2 38 2 7 40 57 8 18 20,26 1012,43 380', 73 31 , 85 
REl.l lJSB 2 8 .!2 5!> 2 8 30 42 7 46 13,79 683 , 36 490,60 32,35 
MER lJSt.l 2 8 50 6 2 8 58 39 8 32 22,43 874,33 353', 69 32 , 63 
HAio <SI lJSB- 30 ' 2 9 7 26 2 9 16 17 8 51 26,25 728 , 82 312 , 52 32 , 82 
MER lJSl:l 2 10 25 40 2 10 33 52 8 11 13,83 845,58 493,92 33,64 
Gio1" (SI USl:l- 30 1 2 10 34 4'+ 2 10 34 58 0 14 ,09 1020,63 1020,63 33 , 66 
HAW (SI lJSl:l- 30' 2 10 44 3 2 10 49 6 5 3 3,41 987 , 97 836,20 33,80 
HTV lJSB 2 10 ~8 57 2 11 6 38 7 41 12,57 714,27 522 , 75 33,95 
AC,-. (SI lJSb-.lO' 2 11 .:c4 5.l 2 11 31 49 6 56 7 , 85 865,09 652,43 34,24 
f't:" l,Stl 2 12 0 !>1 2 12 9 28 8 37 28,51 1022,44 295,13 34 , 64 co 
Gwf' <SI lJSb-.lO• 2 12 6 44 2 12 14 2 7 18 9,30 1002,29 610, 12 34 , 68 co 
HTV uSB 2 12 J3 5 2 12 42 4 8 58 41 , 94 788 , 93 220:15 34,96 
ACr-. <S> l,Sb-30' 2 12 !>9 1 2 13 7 48 8 47 43,06 830,92 210 , 62 35. 23 
MER uSl:l 2 13 .)5 43 2 13 44 30 8 46 27 , 74 795,61 300,08 35,62 
Glwf', (SI uSl3-.l0 1 2 13 '+1 3 2 13 49 56 8 53 42,96 806 , 53 213;72 35,67 
HTV lJSt.l 2 14 8 12 2 14 16 59 8 47 38 , 34 1008,34 235,93 35,97 
AO, (SI USb-30' 2 14 j6 11 2 14 40 17 4 5 2,10 940,09 895,96 36, 19 
CYl (SI USB-30• 2 14 42 39 2 14 43 15 0 35 , 22 1003,47 1003,47 36,22 
f'ER lJSll 2 1!> 12 17 2 15 17 16 4 58 3,34 969, 71 A4l,48 36 , 59 
Gwl', <SI USB-30 1 2 1!> 17 47 2 15 22 50 5 3 3,24 893,99 845', 05 36,63 
HTV uSt.l 2 l!> 43 18 2 15 52 16 8 57 31,02 738, 11 277, 22 36,95 
CYI (SI us&-.lo• 2 16 13 32 2 16 21 50 8 17 16,49 842,09 435,61 37 , 25 
II.AD (S> lJSll-d5' 2 16 lll 55 2 16 23 41 4 45 2,92 927,75 861,09 37,27 
CMl <SI lJSB-85 1 2 17 0 38 2 17 4 56 4 18 2 , 32 101g,45 894,QI' 37,70 
Hlv uStl 2 17 18 24 2 17 26 57 8 32 28, 46 1008,24 293,97 37,95 
ANG <SI UStl-30 1 2 17 .)7 17 2 17 45 9 7 51 l<i , 03 971,22 480~g5 38 , 12 
VAi', l,SU 2 17 .. 1 2 2 17 48 36 7 33 11,87 ne,73 532,72 38,14 
CYl <SI lJSb-.lO' 2 17 48 5 2 17 56 55 8 49 53, 16 1019,75 184',47 38 , 26 
MAO (SI lJSB- d5' .! 17 52 0 2 17 59 19 7 19 9, 12 951 , 73 015:12 38,28 
CkO <SI uS8-30 ' 2 18 25 20 2 18 32 9 6 48 7,73 828, 14 661:61 38,60 
CNll (SI US8-85 1 2 l!l j3 12 2 18 41 10 7 58 14,83 976,07 472,48 38,71 
HTV vSB 2 18 !,4 41 2 18 59 49 5 8 3,52 996 , 32 830~69 38,91 
MIL CS> USB-30' 2 19 11 56 2 19 15 19 3 22 1,31\ 973,64 938', 36 39,06 
Glll' <S> lJSB-.lO' 2 1\1 10 52 2 19 16 43 5 50 4 , 35 1013,63 788 , 78 39,06 
BOA <SI lJSll-.l0 1 2 19 14 5 2 19 20 29 6 23 6 , 31 896,02 709,!'0 39,10 
ANG (S) lJSB-30' 2 19 11 44 2 19 20 27 8 42 24 , 98 790,73 322·,54 39, 10 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(b) Lunar module, 0° elevation angle - Continued 

l'l!:,FN STATION ACQUl !> 11 lON LOSS ELAPSED Tll'IE ::AX EL£V~TICN "AX RAt\GE "IN RANGf REVOLUTION 

l'.Al'E LAY HR MJ/', SEC DAY HI< I'll\ SEC Pill\ SEC CEG N WI I'. l'I NUMBER 

VAr, U5t3 2 19 l~ 9 2 19 24 5 8 55 39 , 68 779,25 226,13 39 , 15 
en (5) USb- JO ' l l~ .!3 22 2 19 .32 4 8 42 22 , 59 790,08 351 , 71 39 , 24 
r,,,AO lS> USb-tl5' 2 19 l6 21 2 19 33 52 7 30 10,10 934,<;7 586, M 39,27 
CRO <SJ USU- .lO• 2 19 :,9 1 2 20 7 57 8 55 145,65 813,14 206 , 00 39 , 60 
CNb lS) US8- tl5 1 2 20 7 30 2 20 16 14 8 44 21 , 94 753,26 360~70 39,70 
TEX (5) USS- JO• 2 20 41 24 2 20 47 45 6 21 6 , 27 1\1\8 , 48 710 , 05 40 , 01 
t,1lL lS) VSb-30 1 2 20 o+3 53 2 20 52 20 8 27 19 , 13 1\26 , 1\3 394 , 26 40,06 
GBM <Sl US8- 30• 2 20 44 3 2 20 52 4 7 8 44 36,46 853 , 21\ 241 , 21 40 , 06 
ANG (5) VSb- 30• 2 20 48 1~ 2 20 54 37 6 21 5 , 85 926 , 71 730', 35 40,08 
bOA (5) USb-JO• 2 20 47 32 2 20 56 13 8 41 21 , 35 755 , 36 364,84 4 0,11 
VAi'< liSb 2 20 ~o 39 2 20 58 53 8 14 19, 12 1025,34 396,~5 40,16 
CY! (5) USb- 30 1 2 20 :,8 31 2 21 7 19 8 48 45 , 22 951\ , 44 207 , 04 40 , 25 
t,IAQ (5) U5li-!!5' 2 21 l 35 2 21 7 24 5 48 4,83 947,63 774,96 4'0 , 25 
CRO (SJ USb-JO' " 21 ,l4 18 2 21 42 46 8 27 21,44 921,93 367,94 40 , 59 
CNI: (5) V58-ti5' 2 21 42 21 2 21 50 49 8 28 24,3/l 927,72 332', 1 S 40,68 
GYI' (5) USB-30 • 2 22 12 29 2 22 20 18 7 49 13, 77 970,40 489, 35 40,97 
TEX (5) USb- 30 ' 2 22 14 53 2 22 23 32 8 38 42,19 1020 ,12 215, 93 41,01 
MlL lSl USB- 30 1 2 22 18 35 2 22 27 23 8 47 61,52 965 , 55 168, 90 4 1,06 
GUI' (5) USll- JO ' 2 22 18 28 2 22 27 45 9 16 32,53 840,72 264 , 91 41 , 06 
ANG (5) VSB- 30• 2 22 ,!5 18 2 22 29 13 3 55 1,75 984 , 29 924 , 92 41,08 
t30A (5) US8-30' 2 22 22 22 2 22 31 9 8 46 75 , 51 1022.21 154\55 41, 11 
VAN liSB 2 22 26 7 2 22 34 15 8 8 16,65 939,69 437 ;50 41 , 14 (X) 
CY! (5) USll-30' 2 22 33 3b 2 22 42 7 8 31 29 , 93 982 , 43 282 , 32 41 , 23 \() 
CRO (SJ 058- 30 1 2 23 9 55 2 23 17 58 8 3 15, 89 966,19 452',34 41 , 60 
CNB (SJ USB-!15' 2 23 17 40 2 23 24 4 1 7 l 8 , 60 914 , 51 629;14 4l , b7 
HAW (5) USB- 30 • 2 23 J8 11 2 23 41 59 3 47 l , 76 942,58 912 , 76 41 , 82 
GOS (5) US8-t15' 2 23 qt, 4J 2 23 54 15 7 31 11,60 995 , 78 5'11 •• 39 41,96 
GYM (5) UStl- 30 ' 2 23 ➔6 48 2 23 55 35 8 47 80 , 06 960, 03 151 , 23 '11 , 97 
TEX (S) 058-.30 1 2 23 49 5'1 2 23 5e 33 8 39 35 , 65 983,11 246; 94 42,01 
MIL (Sl US8- 30 1 2 23 :,3 48 3 0 2 27 8 38 33 , 77 966,88 250;11 42,0b 
GllM <SJ USB-30' 2 23 !:,4 31 3 0 2 55 8 23 21,50 908 , 0'1 365,12 '12 , 06 
tlOA (5) use- ,io• 2 23 !,7 17 3 0 6 2 8 44 45 , 39 850,17 206,41 42 , 09 
ANG (5) US!!-30• 3 u 0 20 3 0 5 57 5 37 4 , 29 925.34 799',37 42 , 09 
VAN UStl 3 0 l 5 3 0 9 46 8 41 41,46 1025,01 220 , 25 42 , 13 
CYl <Sl USb-30• 3 0 9 54 3 0 14 57 5 2 3 , 34 1023 , 40 1\40', 32 42 , le 
ACI'< (SJ USB- 30' ,3 0 lb 42 3 0 18 56 2 14 ,SP 997 , 96 983 , 46 42,22 
RE:U usu 3 0 2b 53 3 0 3 4 52 7 58 15 , 96 999,72 448 , 23 42 , 37 
CRO (5) USB- 30' ,3 0 44 58 3 0 53 38 8 40 31 ,50 1026,92 271,69 42 , 59 
HAW (SJ USB- 30 ' 3 l 10 29 3 l 19 6 8 37 32,35 1015,82 2b8,04 42,84 
GOS <SJ USll- 85' ,l l 21 4 3 1 29 15 8 10 27 , 46 1005 , 61 283 , 83 42 , 96 
GYM (5) USB-30 ' 3 l 22 14 3 l 30 27 8 13 27,36 890 , 80 283,03 42 , 97 
TEX lS) VSB- JO' 3 l 25 26 3 1 33 29 8 3 24,40 86!!,78 300', l\7 43,01 
MIL (5) USB-30' 3 l c9 12 3 1 37 18 8 6 58 , 75 881! , 68 150 , 25 43 , 05 
GBM <S> USll- JO • ,3 l 29 55 3 1 37 5b 8 1 43 , 54 932 , 26 182 , 21 43,05 
llOA (5) USB- 30' 3 l .l2 51 3 1 39 54 7 2 12.22 907,29 459;60 43 , 07 
ANG (5) USll-30 ' 3 l 34 5b 3 1 42 11 7 15 14 , 96 910,24 393,85 43,10 
VAN l.JSll 3 l .lb 38 3 1 43 49 7 11 15 , 16 844.05 387,31 43 , 11 
ACN (5) USll- 30 ' 3 l 48 43 3 1 56 15 7 32 27,16 883 , 88 242 , 36 43,23 
R£0 l.JSU 3 2 l 17 3 2 9 29 8 12 60,11 898,43 150 , 40 43,37 



TABLE VI.- RADAR ACQl.llSITION ANO LOSS SUMMARY - Continaed 

(bl Lunar module, 0° elevation angle - Continued 

l"SFN STATlON ACQUlSlllON LOSS ELAPSED TI>IE ' 'AX ELEVAT iO" "AX RAt\GE ,..It\ RANGE' REVOLUTION 

N,.P,E uAY 1-,fl MlN SEC DAY HR P,lN SEC P, I N SEC CEG N Ml N P,l NUIJBER 

CflO CS) USll-JO • .l 2 19 30 3 2 28 9 8 39 29,93 1029,lll 290,44 43 , 58 Gw,.. IS) USIJ- JO • 3 '- J3 J 3 2 38 56 5 52 4,72 1045,35 801 ·, 59 43,67 
HAw IS) USll- JO • 3 2 45 5 3 2 53 45 8 40 24 , 27 1040 , 08 348,26 43,83 
GOS CS> USfJ- 85 ' 3 2 S5 12 3 3 4 1 8 48 29,01! 866,70 305~95 43,95 GYI< CS> USB- Jo• J '- :.,6 44 3 J 5 45 9 0 42,43 977, 06 230,00 43,97 
TEX CS) UStl-30 ' '- :,9 46 3 3 8 52 9 6 74.09 980,38 165.14 44,00 
"IL IS) USIJ- 30' J 3 36 3 3 12 6 8 29 20.07 951,84 403~99 44,03 
G!W IS) USll-JO• J J 4 17 3 3 12 55 e 38 22,30 892,32 374,30 44,04 
!JOA CS) USlJ- JO• J .l 9 l 3 3 12 12 3 11 !,OJ 1047,30 995,66 44,04 
ANG CS) USlJ-JO' J j 8 59 3 3 17 45 8 46 28 , 03 1027,93 314,15 44,09 
ACN CS> USb-30' 3 .l .:3 35 3 3 31 25 7 49 11 , 99 l05P,66 561,61 44 , 21 
RED USlJ 3 ..l ..lb 22 3 3 45 8 e 45 24 , 6:l 876,70 347,89 44,37 
CRO CS> US!:l- JO ' J J :.,6 4U .l 4 0 52 4 12 2,18 1015,36 S97,<ie 44,54 
GNP, CS> US!J- JO' J 4 b 4b 3 4 15 30 8 44 35,3e 980,95 243,29 44,67 HAw CS) USIJ- 30 ' 3 " d 2S 3 4 28 44 7 10 S, 6R 936,85 625,27 44.84 GOS IS) UStl- d5' J 4 JO 3S 3 4 38 17 7 42 12,07 952,48 529,81 44 , 95 GYP, CS> UStJ- .lO' J 4 ..l2 5 3 4 40 48 8 4 3 32,35 842,79 265;09 44,97 
MIL CS> UStl- 30• 3 4 41 38 3 4 42 59 1 21 ,35 999,61 999,61 44,99 n.x IS) USt;- JO• .l " JS 2.!. 3 4 43 12 7 49 12,64 925 , 97 515,1'5 44,99 GBP, CS) UStl- .30 ' 3 4 41 56 3 4 44 27 2 31 , 70 977,82 977,A2 45,01 RECi USll 3 5 l1 '14 3 5 20 2'1 8 39 31,07 998,67 276,05 45,39 P,ER USl:l J 5 j9 48 3 5 47 26 7 38 12,42 992,37 516,35 45,63 GWP, IS) USU- JO• .l :, 42 39 3 5 49 40 7 1 8 , 51 811,32 627,03 45,6!; 
HA'°' IS) US!l-30' 3 5 :,6 52 3 6 4 23 7 31 10.00 938,85 5A5,36 45,85 '8 GOS ISJ USl:l- 85' 3 b 7 42 3 6 9 58 2 16 , 30 1012,36 1001,98 45 , 91 GYM IS) USl:l-JO' .l b 8 5 3 6 13 58 5 52 4 , 44 1009,87 757·,40 45,94 
RECJ USl:l 3 b ~6 37 3 6 55 30 8 52 32,05 761,99 266,85 46,37 
MER use 3 7 l'I 0 3 7 22 48 8 48 50,35 840,78 188:91 46,64 
HAw IS) USU- 30 ' .l 7 31 38 3 7 40 15 8 37 33,49 968,63 256,75 46 ,84 
RED USfJ 3 8 22 28 3 8 28 58 6 29 6,76 852,47 690,14 47,34 
r,ER USl:l .l 8 49 23 3 8 57 39 8 15 17,91! 923,77 411,48 47,63 
HAW IS> usa- 30• J 9 6 39 3 9 14 58 8 18 16,22 813,82 439:34 47,82 
HTV usu 3 9 ~5 21 3 9 2P. 52 3 31 1 , 44 964,54 g40: 93 '17, 95 
MER usu 3 10 ,!.4 46 3 10 33 1 e 14 14 , 20 814,82 481,79 48,64 
Gw,.. IS/ USB-30• 3 10 Jl 56 3 10 36 0 4 3 1,97 1010,01 909 • 15 48,68 
HTV USl:l 3 10 ~7 2c 3 11 5 49 8 22 21 , 66 934,23 363,lfl 'IA,95 
ACN IS) USl:l-jO• J 11 23 18 3 11 31 25 8 7 15 , 8/l 906,56 442,87 49,23 
"ER US!; 3 11 S9 45 3 12 8 31 8 46 46,40 992, 93 201,49 119,64 
Gwr,, IS) USl:l- .lO' 3 12 5 18 3 12 13 30 8 12 16,83 906,42 429',52 49,6e 
HTV USB 3 12 ..l2 2 3 12 40 58 B 55 45 ,12 AU, 23 208, I 9 49,96 
ACN CS) usi;-.io• 3 12 ~8 8 3 13 6 20 8 11 19,11 929,03 387,83 50,22 
MER USb .l 1..l j4 50 3 13 43 2 8 12 14,61 817,33 471,01 50,61 GwP, CS) USl:l-.lO• 3 l.! '10 7 3 13 48 31 8 24 22 , 09 901, 2A 353,00 50,67 
HTV USl:l 3 14 7 8 3 14 15 54 8 4~) 35,99 879,13 21•6,65 50,95 
CY! lSl usi;- .io• 3 14 J9 5 3 14 44 37 5 31 4,41 917,46 1e2;45 51,24 
HTV USll 3 lS 42 10 3 15 51 7 8 56 39,89 772,95 227,05 51,95 ANG CS) USl:l-.lO ' 3 lb 4 12 3 16 6 19 2 7 ,52 980,11 980.11 52,10 
VAN USB 3 lb 7 !>3 3 16 9 59 2 6 ,11 1007,79 1005·. 7? 52,14 en IS> UStl- 30' 3 16 12 7 3 16 20 46 8 39 30,A6 849,27 271 , 1\4 52,25 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Contin~ed 

(b) Lunar module, o• elevation angle - Continued 

M5Ft, STATION ACQUISITION LOSS ELAPSED TI f,'E ~AX ELEV ATION f,'AX RANGE f,'IN RANGE REVOLUTION 

NA"E UAY HR MIN SEC DAY HR '11N SEC f,'IN SEC DEG N Ml N ,.. I NUMBER 

f,'AD (5) USl:l-ll5' J 16 16 55 3 16 22 54 5 59 5,45 875,97 741:10 52,27 
CMl ISi usu-as• 3 le :,I! 16 3 17 4 27 6 11 5,60 942,51 742,50 52.70 
HTV lJSl:I J 17 17 22 3 17 25 26 8 3 15,41 924,91 455,76 52,93 
ANG IS) USll-30• J 17 J5 41 3 17 44 12 8 30 32.39 969,00 259,94 53, 12 
VAN lJSl:I J 17 39 18 3 17 47 39 8 21 21.60 895,55 356:61 53,14 
CY! IS) USl:l-30' .3 17 46 !:>7 3 17 55 43 8 45 33,47 825,98 256,70 53 ,23 
MAU lS) LSll-ll5' 3 17 :,0 30 3 17 57 57 7 26 10.97 101:'l , 22 556,71 53,28 
CRO (SJ USl:l-30• .3 lll ,:!3 21 3 18 31 23 8 2 l'l,64 918,02 473,76 53,60 
CNB (5) lJSb-1!5' 3 11! .H 40 3 18 39 56 e 15 20,52 1022,60 377;59 53 , 72 
MIL lSl USB-.lO• .l 19 9 2 3 19 15 1'+ 6 12 5 , 96 879,48 716,93 54,06 
~1:11" (SI iJ5Ll-.;0 ' 3 19 8 40 3 19 16 4 7 23 10,4'1 989, 10 5fi4,90 54 , 08 
llOA (51 USf>-.lO' .3 19 12 7 3 19 19 36 7 29 u.5s 721, 09 538', 71 54, 10 
ANG ISi us1:1-.10 • .l 19 10 49 3 19 18 58 8 8 13, 7J 820,91 41l6, 16 5'+, 10 
VAi', lJSl:I J 19 14 2 3 19 22 44 8 42 34,07 857,64 252,22 54, 15 
CYI ISi U51:1-JO• 3 19 22 lJ 3 19 30 . 52 8 38 24,97 835,46 323',0;> 54,25 
f,'AD ISi USb-d5' .3 19 25 3 3 19 32 13 7 10 8 , 66 965, 52 625,89 54,27 
CRO (SI lJSb-30' .l 19 57 46 3 20 6 37 8 50 51,65 997,85 188 ,711 5<1,61 
CNl:I IS) USl:l-85• j 20 E, 10 3 20 14 52 8 42 27,6~ 835,94 301:68 54 , 70 
GY'1 (~j USll-.30 ' .3 20 J8 26 3 20 42 30 4 4 2.14 946,93 891,14 54,97 
TEX (~) UStJ-JO• .! 20 .39 16 3 20 46 57 7 40 11 ,30 898,33 544,2(, 55.02 
MIL (S) lhU-30' 3 2U ~2 21 3 20 51 7 8 45 28 , 58 773,63 288,51 55,06 
GU,-. IS> usu-Jo• J 2U ~2 39 3 20 51 32 8 SJ 36,03 753 , 19 241,53 55,06 
Ai1,G lSI lJS1:1-.;o• 3 20 117 43 3 20 52 58 5 15 3,60 989 , 98 924;39 55 , 0'l 
BOA IS> iJStl- .30' j 20 46 8 3 20 54 55 8 46 35,12 820 , 53 246,89 55,11 \0 

~ 
VAi\ lJ5ll J 20 49 JJ 3 20 57 J9 8 5 16,05 954,22 443,77 55,14 
1'AO IS> USb-ll5' J 21 0 53 3 21 4 56 4 J l,79 917 , 66 916', 54 55,23 
CYI 151 lJSl:l-30• 3 20 ':J 7 ll J 21 5 59 8 48 61,26 1004,45 168,00 55,25 
CRO (51 lJSEl-.30' .l 21 Jj 12 3 21 41 29 e 17 16,55 895 ,16 440,46 55,59 
CNtl (SI uSl:l-1:15' .3 21 41 0 3 21 49 19 8 18 16,92 855,83 <IJO', 17 55,69 
GOS ISi us1:1- e5• .l 22 12 E, 3 22 16 58 4 52 3,06 891,46 845,26 55,95 
GYI' lSI USB-30' 3 22 10 42 3 22 19 13 8 31 19.53 772 , 63 384,83 55.98 
TEX (SI USb-JO• 3 2~ 13 25 3 22 22 13 8 47 82,06 959 , 72 148;74 56,03 
!'(IL ISi lJSl:l-30' J 22 17 17 3 22 25 59 a 42 40 , 76 1006,06 220;68 56,oe 
GlW IS> lJSU-JO• 3 2~ 17 58 3 22 26 26 8 27 24,55 922, 14 326,45 56,0A 
t:IDA (5) lJ5b-.lO• J 22 .:!O 54 3 22 29 46 8 51 48,25 Al8,09 195,65 56, 10 
ANG (SI USB- JO• J 22 24 ~J 3 22 28 9 3 45 1,79 992, 11 917',69 56.10 
VAN lJSl:l J 22 24 114 3 22 33 9 8 24 16,3<1 796. 32 438,88 56,l<I 
CYI ISi USl:l- 30' .3 22 J2 22 3 22 40 25 8 3 15,48 923,82 453,5E: 56 , 22 
REO lJSB J 22 :,2 32 3 22 57 7 4 34 2 ,44 896, 06 884,02 56,37 
CRO IS) lJSb- 30' .l 23 e 33 3 23 16 51 8 18 15,52 847,12 458,74 56,60 
Cll,t:1 lSl lJSb-85' .3 2.3 16 43 3 23 22 30 5 46 4,84 930, 17 768,96 56,66 
HAw IS> USB-.30' J 2J .i5 19 3 23 41 48 6 28 6,40 915,15 695,95 56,83 
GDS 151 lJSl:l- 85' 3 2.3 44 54 3 23 53 1 8 7 14,06 A2J , 34 480,63 56.96 
GYJ,' ISl USl:l-.lO• 3 2.3 45 26 3 23 54 11 8 45 50,14 967,82 189,69 56.99 
TEX (SI USB-JO• J 23 48 Jj 3 23 57 14 8 40 21,13 754,27 365,49 57,01 
MIL 15) LSb-.lO' j 23 :,2 25 4 0 1 12 8 47 25.54 759,34 317, 35 57,06 
Gl:lr, ISi lJSt:1-30 • 3 23 ~3 9 4 0 l 40 8 31 22 , 95 875,66 J44,J4 57 , 06 
l:IOA ISi uS!i-.lO' .l 2.3 :,5 56 lj 0 4 JS 8 39 35 ,14 A87,07 247 , 66 57,10 
ANG ISi USb-JO• j 2J ~8 'H 4 0 5 14 6 32 6 , 73 838,06 69J , 27 57,10 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(b) Lunar module, 0° elevation angle - Concluded 

"'5FI', STATlOI'< ACGU151 TICN LOSS ELAPSED Tlr,E ''AX ELEVA TI Qt,. tt AX RANGE ,..IN RANGE REVOLUTION 

"'A"'E lJAY HR MIN SEC DAY HR "11', SEC ,..Ir,. SEC DEG "I f.l I N r,I NUf.lBER 

VAi'< UStl 3 23 :,9 39 4 0 8 28 8 48 77 , 67 970,80 151,33 57 ,14 
ACN !Sl USb- .30 • 4 0 13 l<; 4 0 19 25 6 6 5 , 44 926,03 740 , 41 57,23 
RED UStl 4 0 25 2 4 0 33 41 8 38 26,4A 849,99 311,19 57 , 37 
CRO !Sl usu- .10 • 4 0 43 28 4 0 52 17 8 4/l 55,98 946,18 177,94 57, 60 
HAio lSl USU- 30 ' 4 1 8 50 4 1 17 36 8 46 69,74 901 , 58 155,04 57,83 
GOS lSl USb- 85 ' " 1 19 20 4 1 27 51 8 30 32,95 1015,39 259, 17 57,95 
GYI/. lSl USU-30' 4 1 20 41 4 1 29 12 8 30 29,36 1020,63 284,68 57,97 
TEX (Sl use- .10 • 4 1 23 48 4 1 32 21 8 33 34,A5 1021,61 249~25 58,01 
MI L (Sl UStl-.30 ' 4 1 27 28 4 1 36 16 8 48 77. 13 1031,91 152,38 58, 05 
GtlM !Sl UStl- 30 • 4 1 .!8 9 4 1 36 55 8 46 71,75 1034,99 156,46 58,06 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle 

"'SFN STATIO•' Ar.o ur S I TION llJ~S El APS ED TIME MA~ "l EVH ID~ ~AX RA"!l;E MIN RMlGE REVOllJT ION 

NAM E DA Y HQ MI N sec DA Y HR 'I IN SEC MIN SEC DEG N ~, N Ml NUM6ER 

VAN \ISP 0 3 '. q 4 '\ () '\ ?l 36 2 52 4t . 22 760 . t,0 152 . 4 7 3 . 1 3 ACN ( S I IIS~- 31 • r, 25 44 " 3 45 41 19 57 41 . 58 3505 . 28 754 .59 3 . 30 Rf() llSII n ' ,s 14 I' 4 3A 19 t,3 5 87. 7? h241 . 05 1725 . 82 3 , 5') CPO 1q IISR-3'> ' " ~ l 7 c; '2 21) q1 3 8 1. 54 48[t, . 75 3700 . q2 3.t,4 CNl\ ( s ) USR- ~5 ' () 4 ,~ ~ r, 5 '5 ' 2 74 55 33. B 5850 . 05 3~37. 06 3.65 MFR U~ P r, 4 , q sn r, 5 43 '0 1-3 40 '4.1~ o?OS , !5 28A3 , Rl 3 . 60 (;WM f SI USA- 3') ' r 4 4J q I) 5 47 44 ~o 35 70, 48 6217, R3 1981 , 91 3 . 72 HAW f S I \I SII- 3') ' () 5 35 s• 0 'i 58 l'> ?2 18 4 4 . 58 3652 . 54 81)1 . 2 3 3 . A4 ,:ns f S l !'SP- ~5 ' 0 < ·~ Z4 " ~ 5 6 I\ 41 H , 41) 1169, 05 3211. 02 3 , 93 GYM ( S ) USA- 1'1 • " 6 •1 'j? (l ,, ,, 41 5 4A 45. 7!> 755.35 168.95 '\ , 95 TfX f S l usa- ,IJ ' 0 ,., 4 ,~ 0 s 9 6 4 36 ;3 . q4 633 . l 7 187,60 3 . 98 Mil I S) ttSP.-~n • " ,, A l s () ~ 12 13 3 57 7 . 8<1 81<1 . 22 1\1)7 . 27 4 . 02 (;Pi.I (q lJS0-3'1 ' () ,, ~ ~ 0 ,, 13 36 4 29 !11 . 35 81,9.54 58'l . 90 4 . 03 ANG 1q \1$6- 1') ' r I, , ~ A 0 !, 22 34 10 28 ?.2 , l 11 1932 . 59 65A, 57 4. 10 ACN (q u,11- , , • () 6 < ? 1 4 0 7 I I 27 40 1 2 4 8 , ')3 r;;.0 17 . ?,6 l 64R, 21 4. 3 4 RFn II SR 0 ~ ''i 71 I' R 3 44 qR 2 2 7q , 6') 'i39R , 10 3125. 119 4 . 47 C:PO I S I tJSII- 30 ' I' 7 10 ;o n A ?() 2 70 H 34 . 63 6134 . O? 3262 . 57 4 , 56 ~CR U ~ P n A ') 0 , R 43 l-,, 4 3 1 3 73. 63 55! 'l . 1,() 1201 . 65 4 . 67 r. .. •M (q 11511- 3n • 0 R l ! ?< 0 44 4 4 33 17 4 1. H 4904. 38 1265 . !)/l 4.69 '° vJ HAW f s ) 11$1\- V) • n • ,.,, 'i n q 54 5? 5 53 \ 4 • 7 ·'\ 1059. 86 54q,40 4.82 r.y11 ( s ) fi ~ 8-'l') I " 0 4') n 0 4 25 2 4 4 5 , 07 1 11 6 . 26 1 01)7 , 91 4,92 6NG f S l USB- V• • 0 " I'• ">,7 ,., 0 2~ 5 1 15 1 3 'l . 53 3q77 . ('/) 2420 . 61 5 . 10 4CN I") u,B- 311 • ') ~ ~, ! • n !1 40 31 84 17 44 . 27 5593 . 05 342!>. 74 5 . 3 4 PEO IJSfl 0 Q 4? ;: ') 1 ! "' ?7 q9 55 73. 1)2 4 003, 95 3M5. 5/J 5 .41 M~ R tJSB 0 1l ?' '.' n '1 30 ., 16 38 40 . 6R zq15 . 13 6 4 5 . 87 5.64 H ~W ( s ) IISR-10 ' " :1 4R 4q r, 1 1 56 q 7 2'l 20 . 36 1317. 31 5'll . 50 5.82 ~TV tJSR .~ !? 34 n I' 43 '9 43 5 5" . 14 5520. 55 1 4 72 , 74 6 . 08 ANr; I S l 11511- ,') ' (l 12 ?7 0 0 ,.,, 17 41 50 3' 10 . 51 1.-217 . 15 4634, 14 6.17 VA'! IJSfl ~ ~? 5, "" ') ! 3 26 2' ,. 37 6 . 78 '>14A . } 6 5oq(l , n 6. 1 9 Ar N ( ") U(:A- 'l" ' C ' ? .,. 57 " .. 4 52 q9 55 7 1 . 71 5l3A . 1,4 34 48. 15 6 . 30 CY I ( S ) US!\- 31 ' r ! ' 4 ,~ ,., !4 6 l 7 ~ l 51 ?? , 19 6201. l 'l '7')0 . 19 6 . 31 RFC lJ SR (' 1• 3 5~ n '4 8 'i? ',4 5< ?t> . 30 6101. 79 34211. 31) 6 , 32 MM) ( s ) IISR-Ac; ' r, ! 1 ·~ 41 n ! 1+ 0 54 3q l1 ! 4. ''l 5/l~IJ . 65 3344. 115 6.33 "I FR. u~• I' !4 ?-1 4n " :4 '\7 4 1 ~ 1 42 , 75 qoR . 34 2 02 . 01, 6 , t>l 1,1,'"1 (S) IJS~- ,) ' 0 l 4 >7 i, ') !4 42 44 5 1 1 \7 . 11 704 , 94 395. l 4 6,67 f'T V ' t<:f\ ') ! 5 ? ?~ , '5 13 47 l ! 21. 58. 12 11)40 . I fl H'l. 66 ;, . 'l7 A(N ! ~- I u~~- 30, I) 1 5 31 ,4 (' 15 41 ,a 11 4 17.115 1 112 . ~l 5 91 . 07 1 . 22 MCP 11se r 1~ ,7 " ' ~ !/, •3 4 56 ! 4. f'5 ;,1~. 05 440.67 7 . ~I) f,WM ( S) \IS~- 31 ' " ll, l • ' A n !~ ?~ 23 5 47 16 . % 7~A . 7t 41,7 . 44 7 . 66 >ITV ,,sr ,., 11, 4' ! R 1 . ~ S4 ?" 12 52 . S'l 1376 . 59 454.6 1 7 . 98 



TABLE VI.- RADAR ACQUISITION ANO LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation anqle - Continued 

p.-c:::c-N ".,.'\ T f""l1',J Af() IJfqT• J~ L JS~ cl APS ED T l"I'= "IAX "L F.VA T ION "IAX RA"lr.E MIN ~A'l1,'.: REVOL 1JTION 

NI\,.. - f"IAV ... ~ MIM ~rr DAY UR Ml'I <•c MI N ~cc 11~r; " Ml "I Ml l'lllMBCR 

CY l ( ~ l uc;.A-)')t <; 1 7 ? I, cq I'\ ! 7 ~, '3 R 14 18.10 lll21. '\O 1,7[ ,(16 9,24 
HTV uc:::11 " • Q ,, • " JQ ~4 •! I? 41 q2 . 3" 1ze4. o 3<>4 . 1 7 "'·"7 
°'"'G (q IJC:::R-3'1' r !A 40 

,., " \ ~ ., ~ R 37 t• . 48 1nA4.5Q Al,[.02 q. I I 
VA•l IJC:::A (\ :R 4n n ! q ·~ ,, 7 39 1 ~. ,',() 11'71 .t"I ~'i5. c:;4 <>.15 
CY l (q ,1~1'\-,1 • " '. 5 ~ I' n '0 • A ., 4 7. ,, 744 . 4A ,')7.\Q <>.?4 
~ftO ( <) U5f\- ac::; ' ') \0 " \ 9 7 8 ~ 7 14, ')I) A2 2 . 03 1,21 . ()9 9 . 26 
c•n rq U'iR.- 'l"t ! 0 'I p )A ,J ! 28 5 , 59 071 , 14 Q70.l4 g ,5'l 

CNR (<1 11<A-~S • " ! " 4! n '0 <! 5 Q 12 ?? , 81 1111. 22 1.,2n. n ~.71 
HTV 11 ...:;p " ?'I , 7 ,., ,,, l 4 11 4• n . 03 1093.1.,R 656.'lA 9.93 
l";P'-' (<) 11~8- 3'" r 2' 2 ' 16 n ? 'I 2R •3 5 17 8 , 5? 1l "1. 5, [()51.33 l 'l ,% 
Rn~ I <I l l<;R-'l')t ,., 

?" ?7 ~ 
, ,, 

~2 •1 s 45 'l . 96 1')5,.95 911,,35 10. 10 
4,-r, IS J lJ<;B-"'l' ,., 

' " ? ? 14 () '" 33 3! !O \7 58."'0 1 <"13 . e1 331.02 ltJ. 10 
VA'I 11<1' n ,,, ,, ?' n '1 •6 •o 9 26 ~0 . 94 1043,26 2 86. 5 7 10,15 
rv l (q U<;l!\-.,1' n '" ·~ '-4 n 2" 41 5A 7 14 ~6 . 61, 1n1,.~2 3 94. 4 Q I') . 22 
MA!) IS l U~Q-~5• " ,~ 4'1 1, () ?'I 4~ 6 ~ 51 15.44 564.41, 4'l3.l)l 11,25 

co" ! ~J l l (;C\-~')t r ? ' I' 14 " 21 '1 42 9 28 47,77 ~Q2 . 21 336.61) 10 . 60 
c~111 (q U~fl- ~5 • " ? • ? ·1 'q " 'I ~ l H 11 111 52. 22 10111 . ,0 417 .82 10, 71 
HTV 11<11 " 21 4< ?O o ?! 4Q ?9 4 0 6 , 50 \3A0 , 60 1317,51) Ill . 811 
TFX ( SI USR-3'1 • () 21 5~ ,A n ;>? 4 '\I I, 25 \(),72 113'l ,36 'l37.26 11.01 
MIL ( < I U<:.A-"l')• " ,~ " 5, 0 ?2 q 4/1 II 47 25.51 <>n . n 5 24. 2 5 11.05 
Gf'M ( S l U~II-Vl• /') 27 l 54 I) ' 2 I 'l 7 9 12 J<>.7 4 O<>J .49 3 ~2 .45 11.na 
hNG ( < l U<R-31'\' n ,, 4 .,. n '?. II 4~ 6 53 !4,l6 921 . 77 7()5 , 77 11 . 08 
Rrh ( SJ uc;~ ... 3 ,, (\ ? 2 4 C7 ') ?2 13 ?~ II 2Q n.18 8€ 11. ;o 311<>.93 11 .10 
VAM UC:R l'I ,, II '?. 22 15 41:, 7 '4 25.91 06q,s1 426. 3 7 11.13 
CY I I<; l IISR-3'l' 0 2? I 7 ,,., " u 23 '.!2 6 21 21 -~8 661,.75 34'1 . n 1 11.23 
'1An (q USB- es. 2?. 2" 15 ~ 22 24 10 3 54 Cl . 31) 723,74 597. 39 11.25 
CPO ( <) UC:.P-"ll"I' " ,, •'. '? " '3 2 l 10 211 4 I. 61 11)13.211 43(1.42 11,60 
CNII C SJ U~II- 85' ('l 2:' SQ >7 0 ?3 II 45 12 8 56.51> 1191.8'. 437 .46 11 . 71 

GY" ( s) USll-3'" " ?3 3' SC 'I ~, 42 1 <> 8 23 20 . rn 1192.0'> 656 . 00 11, q9 

TFX IS I ll~R- l() • (' ?3 ;, ,, n 23 45 ,~ Q 12 3" , 81 824,1 7 3'>2 . rn 12 , 01 
MIL (q U<;R-i"'l ' I' ?3 ,.,, ~: 0 2' 4 Q 1n 8 30 42.96 7<5. ~9 297,76 12.01, 
C.P'< ( < l l i~fl-30' I) ,, 4! 4 n '3 4<> ?7 II 23 39 , 46 111n.2q 316,~l 12 . 011 
ROA CS l use-3"'' 0 '3 44 47 'l :3 5? 37 7 51') 3'1,22 72 ~, 32 295 . 61, 12 . 11 
VA'l !J<R o ? 3 1.q 111 0 ?1 C4 53 5 35 13.87 75>.05 ;.,s. 5 5 12. 13 
CYI ( Sl ,,sa-,n• 0 ?.3 .,, 41\ 1 ') 15 6 27 75 , 75 497.38 139.55 12 . 22 
CPO I SJ LISI'- 3'1 • n 11 44 " '-2 :,; II' 55 28 , 07 13(10,59 64 7 . 69 12.62 
C~•R (q 11s11-es• 1 n ;-> 111 ~ CJ ? I 12 2 35.50 121'1.94 616 , 83 12.10 
HAW ( SI llSP.-3'J' l ! 3 3Q ~ 28 4 48 7.61) 1253 , 51 1144 , 40 12 . 84 
GOS ( <] U<II- ~5' l l"' J < 20 46 7 31 17.')5 071) , 5<1 615.56 12.96 
GY~ I S J 1150-~0• 1 t> ~ 22 0 8 54 84 , 51 924.78 22<>. 50 12.96 
rcx I Sl US0-3'l ' 1 , ~ ,1 24 43 II 5 31.91 757 . 86 375 . 25 13 . 01 
>4 TL ! SI llSI\-VI' 1 21 7 '8 7 6 5'1 2 4.21 79~ . 62 400. 0t 13.1)1, 
Gf''1 I SJ llSl\-•1' 1 ?l ~ 211 28 6 21 18.07 "36 .47 460. 3 () 13.06 
er A I SI l"R-30 • I 24 ., 31 <1 6 59 52.45 609 .40 1% . 'll 13 . 09 
VAN lJ~A l zo Q 3~ 6 5 56 22 .1! 610.01 338. 57 13,13 
fYI ( <) l)<B- 31' I ~ .. 51 40 34 2 43 6 .25 68 I. 41 66~ . 2 8 13 . 19 
QF'l ll SR 1 ~4 12 2 4 7 51 20,>9 80 6 . 1 'l 588. 64 13,37 
CPl1 I S I \JSB-311• , 11 ,q 2 ?3 45 12 7 4 0 .ll 1252.51 561 . 57 13 . 61 
CNO IS l IJSB- 05 • 7. 211 6 2 2Q 7 0 I l 4. 16 14[0.9Q 11)49 , 35 13.66 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

Cc) Command and service module, 5° elevation angle - Continued 

MSP <TAT I'll', AfClll!S!Tfr,• L'lSS rL APSro T !"I E '4AX HF.VAT!O'I '<AX RA>4GE ~11>4 RANGE RFVOLUTION .,".,- ()~V MQ ~l"l <<( 'l~V ➔• "IN <<c: '111>4 < cc DEG ~ "'' N "' 'IIJ"l~ER 

y , .., ,q 11<;1\- ~.., . 4 1 '" ~ 511 21 <I St 4').14 101 '•<'' 414 .41, 13.85 rns I~ 1 lJ<A- ~so ., , . 1 I, 7 41 )7 . 05 91Q.t. 0 31 '). 1 ~ 13.97 r.v" f <l 11<;1\- .,..., , , ., ,. ' 3 , r 1 22 ?A.5S Q2'l . c;' .,,58.'" n.n Tf X f <l pc;P-'1"\I <7 ' ' •3 I, 3' ?". 11 71-1. 71 4?0.24 1 '1.0Q "IL 1q t1<:.f'\-3'l' ' 7 ,.. 6 11 ,n. 45 6',4.71 ?a~.n 14 . 04 r,p•a fq 1J<'l-1i • ' 
, 

'' 3 q 1' 5 ~<I ?1 . ~3 7')7.7f., 346. 7q 14.06 Pr\ f<) u<~- ~, • ,. 4'> 1 l~ 42 ~ 52 Zl . 52 f,J 1. •7 313.71 14.0A A,.•r, 1q \I( f\- ', I 7 ., ,, 4Q ' SI 0 . 63 7()1. ~ h 55'>.37 14 . 0A V 6~1 IJ (n ' • '' ' J4 ,q 6 1 ,o . c;J ~ ?~. 4q 2s-.~3 I'•. 1 2 ~(Iii I< I U<;A-'1"\1 ,,. ,, 77 ,, 6 ~4 ,4 . 35 t-•4.1,1, ~0").('14 14.23 Of() IJ<:P ' " ,o 1 47 ·~ 10 21, -;, . ;~ 1120.37 ,,,, • 79 14.19 CP('I 1<1 tt<;f-"\') 1 C, ,, 
4 4 ~ 12 44 .,., . ~-; 1304 •• , 4')9. ?9 14. 1, l r;\,"1 1q uc;P- -,:"' ' 4 7 4 JS , z p 4 I? . '>t 123 7 . ), 9<1<1. l '> !4.6~ H~lol I$ I U<:.P.- '" ' 4 2~ ,.., 4 n ,. ~ 4,-, 12 . 57 A9f,.>4 4'l4.A4 14,A2 r.ns f <l 11<~- •s • 4 ,, 
4 ,q ,,., 6 ~) 4A.31l 87',. •t 211.11 14,QI, r.v~ f<) ll"J\-'.\n • 4 ,4 1,., 4 4'l 42 ~ ?' ,7 , 1)7 A3' .21, 314, A3 14.QI, TrX f S l t!Ci.f\-""\'"P 4 ,, 04 4 44 ' /, 3A 44,1)5 7P!, . 7 21 I. 72 

15 ·"" 'Ill l<l tt<P-·v,• 4 41 4 47 ?t, 6 ?3 >t, , 50 1,1s.9s ~t!."q 1,.04 r,p-.. f <l UC'i.J\- "\'l ' 4 4' ,, 4 4q 17 I, 4n 1R,6I 534 , 1)2 233,3n 15,04 At\t; f SI ll<P-1-> • 4 46 '1 4 52 S4 6 11 31 . 97 766,Z'l 2f.,Q.3Q 15, 10 hr'I I<! tl(f\- '2"') I • 7 5 b 16 <; A 12.20 <11, I 5 52 9.1,4 15. 2/l PFl'l •l<P s I> 5' • I 'I SR 6 5 ~n.21 /,')ij , 21 , 8'>.98 15.n CPn f SI U<R-11 • 14 '·" s 14 50 n 11 •.n 7 56.02 756.0> 15.54 \() Glol~ I<! 11<q-v1• s 4' S7 5 .,., '' (,, 1R 45 . 11 5P<, 71 2'>2.6~ 15.66 '-q 'IA~ fq ll(;ft-Vl ' • .... >4 ,, z ., 
' 19 7 , 85 1,~•.2q 1,s<,7q 15.8/l r.r,s rq ll<~-qs • " 41 ' 11 19 5 <;4 JO , 22 1,4(,, , 61 395.A7 15. "l f+ r,v~ f <1 uc:;"- '1 ' ~ '' ' 1 ~ 4 ,, 5"' b? , f,l 54ij,l4 168.'l 15 ,9(, TrX !<I 11<R- ~') • ~ !2 ·~ ,, IA '1 (, 1 \9 ,90 70< , ('7 186 • -~ 15.9R Pf'1 •J<:P ,, 4Q 

' <;< 1, ,, 2 19. ta 714, 3~ 399. 71 1'>,1 A "rR II< p , ~ 
' 

40 2, ,.. 4 22 <I . IQ C.07. 16 ,1J-,, 3A l ~ •"'' r~" f < I ttSP-31 • 7 :'1 1 • 1 ,4 14 , <;q P , <14 ',77,72 614.7', l' .64 '!AW f Sl ltt;R- \")t '5 7 '>I , . ? 5<1 7 , f.,') 666.'7 1,66.37 16, 81 r.vM I q USA-1 )' 4S ·~ 7 40 14 3 50 R, 86 723. ('7 625. I~ 16,93 Qf') U<P A ,, S5 . 1:l 42 I:, 47 •2 ,46 50~ . '1:Q )q7.0I) 17, 31> --~Q H<A 1 • 5'. i 4 <R I ,, 41, ,s.13 S56.r4 I 71. OR 17 ,1:,2 HftW IS l ll<R-3') ' I 0 ,, '' ~ ! 5 R 5 55 18. 2,., 721>,0/) 41)<1. ,, 17.81 PFD u<R l 0 50 44 , n 4 IQ 4 '4 10. 11 f, 1 'I.RI 5•1. I 'l !8. '1" '<rR tt<:.R 1 I, , 
11 32 ,n 5 27 13,84 521,/,Q 49". 8 1q,1,1 HAW f<I U<A-1'> • I ... £> , .. , ') <;(l ?4 6 12 32,64 5P4,6l ,63.76 !~,Al '<<P U<P I " ' 41 12 7 47 5 n !2 - 51 73A, 117 •21.n 19 .f, "TV 115!1 p ,s l' 41 ! 5 55 17 ,9') 755,4'1 41R,84 19.Q,. A('I ! SI ll<R-31 ' 1, , H !3 5 ~o 4 ,3 0,4? 61 /! , PO 59q, oq 2'l.22 'IFR ll~R 11 17 , . " 43 41 6 23 ?6.]:Q f,31 . 2 l 311,7? ?" ·"' ~ r.wM f<I uc;A-.,'1 • l > 4' , ' :1 4P 7 4 ,7 0,94 M•t,.40 sn.<12 21,,.7 HT'/ tf(.A '4 " 

,,. • 4 l6 10 6 ~J St.85 .,,. 41 17' , <I') ,..,_04 AO,• I< I U~P- -i,' 14 1~ ?~ 14 4) ., 6 25 ,n . sq 581 . H ?7fl,0~ 2 I. I l'fO U~ll • < '7 11 • 5 1 R ·~ 6 73 ~6.9' 1,4~. ,9 3()7, 30 21 .60 r.w11 f < I ll~J\-'l'l ' !, • 7 , . :s ;!4 ~ t, 40 19,97 54S , 29 2~5.0l 2 t .61, HTV U<P 1: J,4 •4 1; SJ 1 6 13 21 . ~4 736 , 00 36A, i,ll ?I ,9b 



TABLE VI> RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle - Continued 

MSr"l qATION A(QI/ISITl !l"l L05S ELAPSED TIME MAX EL EVAT IIJN 'IAX RANGE MIN RA"lGf REVOLUTION 

NAMf. nAV HR MIN sec DAV HR 'IIN ~EC Ml 'I SEC DEG N 'II N Ml NUMB~R 

HTV U5R 17 JO 4' I 17 26 30 6 46 45.10 559 . C7 2 08. 74 22.'H 
CY! I <l U~A- 30 ' 17 49 4, I 17 56 13 I, 31 ;3. 79 54,.37 253.99 23.?3 
MAO ( 5) 1151)-RS • !7 ~· S7 1 !7 57 25 I 211 6.01 72 1- ~2 721.52 23 , 25 
CNA IS I us11-q5 • lR ~q 2'l I I 9 38 56 /) 36 5 . 11 7611. I, 768.15 23.69 
HTV U0 B IA S4 5', 1 I~ I 0 6 4 ~0.45 744,59 3 76. 4 7 23,94 
ANG IS I U56-3'l ' JO 11 26 t 19 19 36 ,., 9 23. 65 637 . 87 332.44 24.1 0 
VA'I USA 19 !7 1 ~ l Jo ?.2 56 5 45 17,20 754. 48 42'! , 87 24.14 
CY I (() u,~- n ' 10 74 4' l '. 0 31 0 6 17 2' . 56 74/l.13 B7.83 24 . 24 
MAO I SI IISR-•5 • \0 ?~ I~ I JQ ,, 29 5 13 l4.D4 67S , 46 485-32 24.27 
CPC' I 51 115~-3()' ? ') I ,, 21 6 33 5 6 ll . 87 563 , 61 541 . 57 24,SR 

o •e. 1q uso,-qs• 2n q '! ,, IS 32 6 II 22. 25 664 . 67 358- 87 24.70 
CP.M (() U5B-3'l ' 1 2'l 47 q ?.'l SI ~ ' 57 Q, 13 733.45 600,26 25.06 
PCA IS l ll<ll-11' I '/) ,~ 1 S ,:) 54 48 4 32 10 . 96 668. 93 5 55. 95 25. (18 
ANG I 5 J \J5P.-1'l ' 1 21'\ 4A ,. :?' ) 54 16 5 4, 11,,q5 71(), 72 426. B2 25 . 08 
VAN U~f\ 1 ,o 51 " ?'l •R 12 6 35 16.14 524. 61 241.91 25 , 13 
CY t I SJ usq-31• 1 21 " 2 2 1 I, 7 I, 4 20,8'1 1, l 5, 13 372 . 90 25 , 23 
MAO I SJ IJ~ll- 85 ' 1 '1 ? 4~ ?I 7 53 5 4 13. 'll 7S::3.40 500.49 25,25 
CPn (<I USR-311' l 21 3s '" 'I 4? II 6 51 53,55 531.11 186 . l '> ?5 . 59 
CNfl (SJ llSR-Q5 • I 21 4~ 45 ?l 50 30. b 45 43,40 51,4. 22 214 , 77 25 , 68 

T<Y I <;J USB-3".> ' l n I' '4 7.2 2? 6 4 31 9 , H 590. 0 7 5~7.07 21>.no 
MIL iq \ISII-Vl • 1 n 2'1 I, 22 26 30 6 32 15 . 0b 610,18 246 . 91 2'>.04 
r.e1-1 I S l tl~R- •'l ' l ?7. zn ?4 ?2 7,-, 58 I, 31 15. 87 752,76 242. ,,3 26 . 07 
llfA I SJ USS- ''l ' 1 ?2 ;,3 '•o ~2 ,!) 3<' 6 44 40,t,9 555.20 1 91 • 86 26 . 09 

'8. VAP.t USA I ?? 27 ,5 ?2 3' 4') 5 4 12.16 761,,24 52Q, 6(1 26 . 11 
'!AO I< l 1158- 85' I ?? ,o ,, '2 39 57 0 24 5. l"l 7<,t.24 761.24 26.21 
CV! IS J U51'- 1"' 1 27 '5 s l 22 41 28 ', 22 19. 91, 75' . 19 226,311 ?6 , 22 
CRO (SJ IISR-3')' I 2' 11 1. l B 16 '.'16 • 21 14,84 1,7~. (15 476,89 21,.57 
rNR ( s J USR-qa::. • I 23 1 e 4~ 1 23 ?4 57 6 l 'l 20.21 7'>5 , !15 2119.88 26 , 68 
C,VH I 5 l lJ<;r\- ~O • 1 ,, 49 4? I 23 54 38 5 54 24.71 763.59 323,23 2!>.95 
rcx ( s J U511-Vl' J 21 51 :~ l 23 57 44 6 26 94 . 1 l'l 763,64 148. ',9 21, , QQ 

MIL iq U~ll-3" ' I ?3 55 11 ? ') l 31 I, 19 19 , 74 761 . 35 225. 23 27 . 04 
Cf\,_, I Sl ,,c;~-;1• l ?1 ss ,, ? () I 53 5 50 24,03 763. 1 7 33? . 14 77 . 04 
Sr.A I SI US"- 11 • n 5q 49 2 1 5 14 I, 24 '0. 36 76(), 99 155 . 95 27 .08 
VA'I U5A ? n 7. 42 2 0 8 44 6 2 25.41 757.80 114.1 5 27 . 13 
CY I IS l us~-''> , 7 " 1 ! 16 2 ') !4 41 3 24 7.78 702 . C'O 641 . 79 27 , 20 
R Frl '1'!1 2 ,., 29 1, 2 " 1> 5 , 32 7,26 686,85 684 . 71 27 . 36 
cPn IS J USll- 31' 2 " 4~ ,, 2 () 5? 44 I, 21 20 . 53 731. 17 40?. . 39 27,60 
HdW ISi 11(,f\-~t") • 7. 12 '2 7 1 1 s I 5 20 13. 2 7 514. 09 513,911 27.82 
r-ns IS l q<;Ft- Qt:;. ? 22 37 2 l 28 42 6 4 21.01 !,94, 17 368 , 95 27.06 
(;VM (SJ IJ<;f\-~'°'' 7 7, 25 2 l 2'1 50 6 34 12 . 8? 614 . 9A 26'. (14 77.96 
r•x ISi U~R-,1' ? ?I> 4(1 2 l V SQ I, 18 25-~5 641 . 34 318, 3 g 28 . 0l 

• MIL I S J IJ~q-30' 7 01) 
,, 2 l ,1 n 6 32 ,~.<>n ~30 , R4 24'1,75 28.05 

~AM I SJ U~II- 1'> • 2 >! A 2 l >7 3-5 6 27 31 - 08 55?,69 260. 34 28,05 
Rl'A ISi IJ~R-3'l 1 2 31. 2 l 4r\ () 5 'IQ 2n. 47 713,01 169.t O 28.08 
ANG I q IJ~P,- 31'\ ' 2 ·~ 4A 2 1 4\ 12 4 23 9.04 631.3~ 577 . 52 28. 10 
VMJ •J«::R 2 '.'I' 1e 2 44 3 6 25 31.QI, 6H.33 260,68 28 . 12 
A(N IS 1 U<:R-?-"' 2 5'l 3~ 2 ~· 45 5 !, 12,18 546. 42 5lB. 34 28 . 22 
p<n IJ~f\ ? ? 2 41 2 2 Q 39 /. 57 5Q, q') 531 , t,6 I 77.8A 28 , 37 
CRfl 1q 11$11-1') ' 2 2 21 . ' 2 2 28 14 7 (1 40. 43 60 5. 84 2 OR. l q 2S , 57 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY- Continued 

(cl Command and service module, 5° elevation angle - Continued 

11SFN STAT ION ACOUISITION LOSS ELAPSED T !'IE MAX EL EVAT JON MAX RANGE MIN RANGE REVOLUTION 

NAME DAY HR MI N SEC DA Y HR MIN SEC MIN SEC DEG N Ml N Ml NUMBER 

HAW < S J USll-30 ' 2 ? '-6 '>' 2 2 53 39 6 4 6 42.92 512.! 3 216.53 28.82 
GOS ((I us~-e• • 2 ? 57 I 9 2 3 3 48 6 28 11.Q5 591 . 1 7 2 65. 1 7 28.<l4 
(;YM f SJ IJSB-30 ' 2 ? 5• 40 2 3 5 18 6 29 31.37 576. 9A 268.57 28 .97 
TFX ( $ ) USS-30• 2 l ~,; 2 3 8 19 6 24 29 . 64 74q . 35 279 . 50 29.01 
MIL ( S J USB- 3') ' ? 3 5 -~ 2 3 11 59 6 2? 29 .91 635 .75 275.32 29. 03 
f:IIM ( S l IISll-"l ' 2 3 6 ?: 2 3 12 42 6 21 30 . 02 678.25 273.65 29 .05 
ANG ( s ) 11$8-'I"" 2 3 10 5? 2 3 17 36 6 43 74.46 502. 71) 149.51 29.09 
ACN ( S J use- 3·1 • 2 3 ?5 ,; 2 3 31 111 6 12 23 .38 597.31 340.29 29.22 
11cn IJ<f\ 2 1 ,e q 2 1 44 4(1 ,, 32 23 . 22 763 . 05 362.70 29.38 
CRO ( $ ) IJS!\-3() ' 2 3 ,;7 40 2 4 I 24 3 34 7.81 746 . 35 688. 95 29.55 
C.WM ( SJ use- ,o • 2 4 p ,., 2 4 15 10 6 2~ 26 .17 628.21 323 .66 29 . ~7 
HAW (SJ 11<0-'') ' 7 4 21 ?.1 ? 4 ?P 7 4 47 10. 54 757.31) 573 .1 0 29. 81 
rns < SJ IJSll- •5 ' 2 4 32 04 2 4 3S 20 5 4 5 17. 14 72?.1 0 420 .33 29.9' 
,;y~ (<) tJS!\-,O• 2 4 '3 S? 2 4 4') 41 6 4q 53.02 58 7 . 54 186 . I 5 29 .95 
TFX (<) !J<;~-31"\t 7 4 ~7 p ? 4 43 19 6 11 22 .1 5 693.35 15 7. 22 29.99 
GRl1 ( Sl USA-3"' ' 2 4 44 7q 2 4 45 I 0 32 5 . 28 7°5.65 755.65 10 . 01 
R•n tJ<R 2 5 1' 1A 2 5 7.n 7. 6 23 25.86 568 . Q3 319.84 31). 37 
MER IJ~JI ? ,; 44 7 2 5 45 2 1 l 13 5 . 8~ 726.86 726. 86 30.62 
(;Wt' IS) U~B-3'1 • 2 5 44 0 2 5 4<l 44 5 35 16 . 23 649.09 440.56 30 .66 
IIA"1 (q u~q_,.,' 7 C cq 20 7. ~ 3 7.3 4 2 <l • t 7 103.2q 615. l 7 30 , 83 
f.YM ( S l tJ<;R- ~') • 2 ,. Q 47 2 (> l 4 l'I 4 3 1 9 .97 6?5. 59 5 9/J. l 6 30.93 
RF'J ll~I\ 7 6 4q 4~ 2 (> 55 22 6 39 34.81 743.94 252 .ll 31.37 
MFQ l)<A , 7 1 C cc 2 7 22 '8 6 42 45. 50 589 .46 204.48 3l.62 
"hW (<I l!~B-31' 2 7 1J 47 7 7 3q 40 6 2 20 . 26 610.91 3 so. 73 31. 83 
R•D USA 7 R ,4 ! 3 ? ~ 20 ?4 5 I l 13.7Q 1,q3 . 36 490 . 60 32.35 'O ~•R IJ<:;~ 3 ~l . ~ 2 q 57 zq 6 12 7.2 .4~ 668.09 353 . 69 32 . 63 -.J 
HAW ( s ) IISl\-3'1 ' 7 Q A JA 7 Q 15 5 6 27 26 - 25 728.A2 312 . 52 32 . 82 
M=D If <:;A ? 1~ ?7 7 I') 32 3? 5 ,o 13.83 517 . 22 493 . Q2 33 . 62 
HTV ll~B 2 () ! ~ 2 ll 5 IA 4 58 12 . 57 714.27 522, 75 33.95 
h(N (q U~R-">1 ' 2 11 2~ ,,. 2 l I UI 0 3 25 1.~5 725.1 6 65' .4 3 34.22 
Mt:R tJ<i.R 7 !2 l 5, 7 12 q 21 6 28 28 . 51 59 5. 70 295 . 13 34 . 62 
GW'I ( Sl U<;R- 7 'l ' ? l 2 8 t7 2 !2 12 23 4 6 0. 3() 60) . 6! 6ln. 12 34.66 
1-'TV IJ<"J:\ 2 12 34 , I~ 40 50 6 47 41. Q4 63q. e4 220. 15 34.94 
A(N (<I IISll- 3'1' 2 13 n 2 '. 3 6 40 6 3S 43.16 60A .05 2 10 , 62 35 . 21 
~•R ll~A 2 !3 ; (> c7 7 !3 43 ,z 6 24 27 . 74 M2.e7 3')0. n8 35.62 
GW~ < SJ lJ~R- ,~ • 2 D 47 5 2 : 3 48 4b 6 4/) 42.9~ 675. 18 213.72 35.65 
"lTV IJ5,A 7 ]4 ~ !7 2 '.4 1 ~ 0 6 '-2 38.34 'i69. 01 235.93 35.95 
HTV l!<i.t' 7 1 5 4,. ?7 7 15 51 4 A 36 31.02 738. ! t 277.22 36.95 
rYJ ( s J u-; C.-V\ t 2 .,. 14 C? 2 !~ 2/J 14 ~ 42 16.49 760-01 435.61 37.22 
l'TV IJ<R 2 !7 I c ?'1 2 '7 75 55 6 25 28 . 46 5A0. 75 293. '17 37 .93 
ANG f S> ,,~s-,1• ? l 7 ~fl ,~ 7 !7 43 5? s 13 14.(J) 72! .37 481). <l5 3R . IO 
VAN ll~fl p 41 ?S 2 !7 4 7 )1 4 45 \ l. •1 718 .73 532 . 72 38 .1 '-
(VI ( SJ IJSR- 3"' • 2 '7 4G ]11 2 • 7 5~ 57 6 47 53.16 569. 09 IR'- .47 38. 23 
MAO (q IJ<;.f\-~C. • 2 '. 7 ~, 3c 2 !7 57 4/, 4 JO <l. l 2 65, . 5Q 6l<i.J2 38 . 26 
CAO (q lJ<;.R- ~"' ' ? '" 27 0 2 ,q 3'1 ]4 3 4 7.73 661 . t,J 661.r,l 38 .~8 
(MR !<J IJ<;.8-R'i ' ?. '.R ~,. VJ 7 1~ ,o ~4 5 24 14. q'\ 71'l.43 4 72 .48 38 . 69 
~()A ( ~) ll~fl- 31' J t 0 1 A :c 2 :o IR 11 I c~ ,.,1 700.fl') 7')o . so 39 . 08 
A~'G ( 5 J USF\- ~n ' < I 'I 1 , c~ 2 1" 10 16 6 18 ?4 . 'lq 60~.66 322.54 30 . 10 
VA>! 11<" 2 10 l'- I 4 2 ,o 22 51 ,, '7 30.~q 64q .11 226.1 3 39.12 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY- Continued 

(c) Command and service module, 5° elevation angle - Continued 

MSFM STATION M:Olll SI T!ON tnss ELAPSED Tl'I~ 'IU H EVATl'1N 'IAX RANGE MIN RANGE REVOLUTION 

No\'-1~ rlAY "R MIN s<c IHY 4Q "IN sec MIN SEC O':G N Ml N Ml NUMRER 

CY I (q u<11-30 • 7 •o 24 '4 2 :a J') 40 6 14 ?7.5<> 717. H 351.71 39.22 
MAO ( s I IJSS- q5 • 2 10 ?7 t;I) 2 '.9 •2 21 4 31 1n. 1n 6:!7.J!O 586.69 n . 24 
(Q(1 I$ l us~-.,t')' ? '" " ,; ,, 41, 6 44 45 . 65 !>)6.46 2,6.0I) 39.58 
CN~ I ~ I U~f\-~c:; • z ?'l p 44 , 

?." )4 59 I, i-. ?\.94 75~ . 2,. 36 0 .70 39.70 
TrX I SJ IJC:.P:-"V'l t 2 2') 43 4S 2 2; 4S 32 1 4~ 6. 27 710.('5 710.05 39.99 
MIL ,q US'l- '"' 2 '(\ 45 7 :?" SJ 4 5 57 lo. I 3 7")4.4C:. 3 9 4.2 S 41.1)6 
r,pM I<;) U~l\-30 ' 2 2" 4S 0 , >:i 5' 45 6 36 'f..41> l,<)0.67 24' . 21 40 .06 
AN<: IS I IISq-111 • 2 2" 5"1 ?9 7 'J 52 5 l 36 5.R5 73;.35 73".>.35 40. ".>6 
RIM I Sl IJSP- 1') • 2 ? () 48 47 2 2') 54 58 6 10 21. 35 755.31, 364.R4 41). I I 
VAN U<P 2 2" '1 4q 2 '" 57 45 5 SI, Io. I? 627 .08 396. 1\5 40.13 
CY I IS I lJC:.A-31"" • 2 2" 50 3? 2 '1 6 I~ 6 45 45.22 517.22 207 .04 40.23 
CRO I SI IIC:.1)- 'lfl t 2 2:. 1s 21! 2 ?I 41 38 6 9 ,l.44 646.<'3 3S7.94 41).59 
CNR ( s I use- •s • 2 2' ,., 7q 2 ?! 49 4~ 6 IS ?4.311 618.71 332.15 4').68 
GYM (<) tJSA-"J:1 ' 7 "< • 1 41, 2 ~2 \ lj 12 4 25 1•.11 747.06 41j<>. 3 5 40.96 
TFX ( s I U,R- 3fl • ? ,, ! s :;! ? ,~ 22 23 f, 31 42. 19 7'>5.Z7 21 5 . 93 4().9q 
MIL < SI IJS!'--1"' ;, 22 !Q ,') 2 72 76 ~I, ~ 45 Sl. 52 713 . ?! I !> 8 .q') 41. n ~ 
GP.~ IS) IJ,R-3'l' 2 n 2 •) 'I) 2 '2 2S 16 6 15 12.53 757.ll\ 2 64.92 41. 0 5 
81'A 1q t)Sll- l')' 2 ?2 21 ,0 2 ,, 3<1 I ,, 31 15.51) 71,4. b I 154.5 6 41.0 9 
VA') (l,P 2 >~ 27 " 2 22 3' ~a 5 34 16.~~ 74>.84 437.50 41.1 3 
CY! f s I IJ,fl- 3'l' 2 22 ,4 47 2 ,, 40 51 6 9 29.94 763.90 2 R2. 3 3 41.22 
CRn f SI USB-V> ' 2 ,, I: 12 2 ?, 16 30 5 26 15.R8 661.85 452. 34 41.57 
CNS I S) IJS~-fl~• 2 2• 19 '. 2 23 23 7 3 •1 e.60 160.68 629. 1 3 41.66 
GrS IS I US8-P5 ' 2 ;>1 4/l A 2 23 52 40 4 40 11. 51 655.(14 54'l.77 41.94 
t;YM IS) IISB-3"1' 2 21 41 56 2 21 54 27 6 11) ~0.67 730. 71 149.99 41. 9 6 
TFX I$) llSll-31' 2 n -;: 4 , 23 57 22 6 17 35.53 759.S'l 246.07 42. 00 
MIL IS> USR-,'l • 2 23 •4 5<l 3 ") 1 15 6 16 33.63 744. 7f. 257.54 42.05 
Gl'M rq U,11-31 ' 2 ??, 5~ 44 3 ') l 41 5 57 21 . 32 699.36 365.51 42.05 
RD~ I Sl USP.-31 • 2 ,3 ~~ 24 3 ') 4 54 6 20 44.78 622. 7 5 2 1r.s1 42.08 
VAN U$1\ n , I? 3 ') 8 ,,, 6 23 41.66 71,".60 218. 1-2 4?.12 
PFD U,R 3 n ,~ Q 3 ') 33 35 5 25 16. 1)1 671.26 448.79 42. 1 1, 
CPO I 5) USR-1'1' 3 " 4!, fl 3 I) 52 23 6 15 31.58 769.4R 27! .64 4 2 . 58 
llAW I SI USll-31l' 3 II '6 3 17 4fl 6 11 10.02 658.74 276. 3 8 4?.62 
GOS (SI IJ~R-l\5 ' 3 ?'. , 3 28 8 ~ 6 20. I 4 757.60 286.47 42 . 9 5 
r,y" (q ll50- 3IJ' 3 23 1' 3 20 24 6 13 30 .13 706.70 2 8'l.2 5 42.96 
T~X IS) 11Sf'.-3'l ' 3 ,,, l <> 32 ,1 6 12 27,88 684 .o 3 zqe.09 43.00 
MIL ( s) USA-3/J ' 3 ;><J ~p 3 31, 30 6 31 67.42 744.60 160.93 4 ~ . 0 4 
GBM (<) u,B-3'l ' 3 30 4n 3 37 6 6 26 4~.56 763.79 21)1 .63 43. 0 5 
BOA ( $) 11$11-3".>' 3 33 4' 3 38 20 4 37 15. I I) 76').52 463.•1 43.'6 
ANG ( s 1 USR-30 ' 3 35 41 3 41 27 5 43 18.35 701.20 401,.2 3 43 . 0 9 
VAN USf\ 3 I 37 75 3 41 s 5 40 18. 91) 642.89 397.51 43.10 
ACN IS) USB-31 ' 3 I 49 ?.0 3 •5 48 ~ 19 32. 14 6 39.96 265.46 43.22 
R£0 U$R ~ 2 7 2' 3 2 8 S7 6 34 51 . ()7 615.1\0 191.11 43.36 
CPO IS 1 IJS~-3'1' 3 2 71 7 3 2 27 15 6 7 2q . 10 745.07 2 82. 40 43.56 
4AW ( s) llSR-3-:> • ~ 2 46 47 3 2 52 30 5 57 21.11, 677,29 3~6.00 43. n 
GOS <SI USB- A5' 3 7 Sf. 4> 3 3 2 55 6 11 28.84 685. <18 2~0.49 43.94 
GYM ( s) IJSR-1') • 3 , ,a I(, 3 3 4 41 6 24 18.05 65~. 2 5 234.24 43.96 
TFX ( s) IISR-1'1 ' 3 ; , 5 3 3 7 4/1 6 31 ~1.03 625. 05 I 74. 4 7 43.99 
MIL I$ I LISR-311 • 3 3 5 l, 3 , 10 53 5 40 19.-:>l 624 . 7 5 396.24 44.02 
t;AM I SI USR-1() • 3 3 5 50 3 3 11 44 5 54 21.39 711. 01) 363.48 44.0 3 



TABLE VI.- RADAR ACQUISITION ANO LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle - Continued 

1-15q1 qATlON Af. Oll!STTl'"JN LfJSS ELAPSED T !'IE M4X El EVAT 10 '1 '14X RANGE Ml'< RANGE REVOLUTI ON 

N'\"'c !'IAY >iR Ml'-/ sec l)A V S R MIN s~c M!'I SEC OF(; N MI "' Ml Nl!MRER 

iu,r; f S l USR-3'" 3 3 I , ,~ ' 3 16 35 ,, t, 25.38 676.23 318.q2 44.08 
A("I ! S l U~R-1')• • • ~'; ' • 20 S? 4 SI 11.0') 759.4') 55R. 89 44.19 
RCI) 1 t<;,A 3 • 07 4l. 3 • 43 5J ,, a ~3.69 -S77,04 341. 50 44 ,16 
GIIM ! S l l)SR- 3" ' • 4 7 Si. 4 14 23 ,, 2'l 3~.3R 753.1 3 243. 29 44 . 6 7 
l<AII ( s) l)SR->') • • 4 " 1 3 4 ?7 f, 4 s ll,!>B 651.1 5 625, 27 44.81 
GllS (S) Pt;(\- a5 • • 32 3 4 36 SI, 4 54 12 . ')7 615, 74 529, Rl 44,93 
r,vM ! S l IJSR-)'l• 4 ,, 0 ' 4 30 40 f, 31 32 . 35 631.30 265 . 09 44,95 
«x ( S) u~~--v" ?- 4 31, 41 ' 4 4 1 47 5 4 12.64 S8A.q8 515. !'5 44.97 
RFll 'I SR s !2 47 3 5 !9 n 6 33 31,1)7 569. 7, 276,1)5 45.36 
~fR Ul:;R 3 5 4! 7 3 s 41, 1 4 51 12,42 74 3 , 78 516,35 45.63 
r;w~ (<) \ISR-11' 3 s 44 ?'- 3 5 4R 3 :\ 311 A.51 742 . 25 1,21.03 45.6S 
l<AW ( S l IISR-V) • ? 5 58 ?4 ?- 6 2 ~~ 4 2q 11'1 , 0'l 6B.55 5 A5, 36 45,82 
Rf" ll$R • 6 47 ~· ' ~ s4 22 6 ;n 12.05 761,99 266- 85 46 . 37 
~CR USR ' 7 14 sq • 7 21 42 6 43 so. •5 589.3(1 188. 91 46 . 62 
l<AW f ~ l IISR-10 ' 3 7 3' t.n 3 7 30 n I, 3"1 33. 49 537.61) 256,75 46,82 
R€n 11,0 ? A 24 •R ' 8 26 51 2 12 e ,76 601).14 690.14 47,32 
"CR u,f\ • p ., ,s 3 s Sb 25 5 49 17,08 6A? . 91 411.48 47 . 63 
4,\11 I S l 11,s- •o • 1 0 7 sq 3 9 ! 3 4? 5 43 16, ?2 460. 68 43q_34 47.80 
'4CR \ISO 3 l (' 71: 6 3 l" H 42 5 15 14,20 485,18 4Rl,79 48,61 
HTV usn 3 ! n sq .4 3 ll 4 42 6 7 H.66 1,38,94 363, J 8 49 ,95 
ArN (S) U~B-~'l • 1 I 24 ., ' ! l "' 7 5 33 15,All 724.64 442.87 49 .23 
MCR 'I c:." 3 !? " 44 3 ! 2 7 2A ~ 44 46.40 547,75 201 . 4q 40.62 \0 
GIIM ( s) \ISR- l') . 3 1 2 b " 3 !2 12 14 5 47 16.83 111 . 73 420.52 49,1,8 \0 

H~V U<R • !, 31 3 !Z 19 48 6 44 45 . 12 616,1° 2 08 . I 9 49.94 
ACN I Sl ll~R-~n• '7 so 

? " 3 '. 3 5 11 5 50 19. 11 66'1 , 34 387 . 83 50,21 
1-1eR IISf\ 3 !'I 36 A , !'I 41 44 5 35 14.61 478,88 4 71. 01 50 . 60 
r,wM ( s, USP-•1 • 3 l' 4! 11, 3 !3 47 22 6 6 22. oq 653 .60 353. 01) 50 , 65 
HTV llSB 3 1.4 R I 'i 3 !4 14 s~ 6 39 ,5 . 9q 5A1,67 246.65 50,'l5 
YTV l! C:.P. 3 15 41 1s 3 ! 5 40 54 6 38 ,9,q9 652 , 05 227.05 51.93 
CV ! ( <;) \l,P-3M 3 !h 11 ! ! 3 '. ~ 19 38 6 26 30, 116 631 , 84 271.64 52.22 
'IAO ( <;) U'\R-85 ' 3 !6 JO ,,., , !6 20 !3 0 37 5 . 45 741,70 741.7'1 57. . 25 
CNR ( s, IISR-85 ' , 17 , !7 7 12 1 8 5.60 742.50 742. 50 52.68 
HTV 11,R ~ p l A 17 3 !7 ?4 7 5 29 l 5 . 41 728,50 4 55, 76 52 , 93 
ANG ( s) llSR- 3n • J7 36 47 3 ! 7 43 10 6 27 32.30 537.18 259 . 94 53,ll) 
VAN usr 3 17 4 '> 7.~ 3 !7 46 ?-0 6 , 21. !,'l 662.06 356 . 61 53. 14 
CY! I S ) IISB- 3" ' 3 !7 4q ~ 3 !7 54 38 I, 32 33.47 634.58 256 . 70 53.23 
'4MJ ( s ) \ISf\-95 • 3 p 9 " 3 ! 7 56 ,3 4 33 10 . 97 1,73. 45 556. 7l 53 , 26 
CPO (<) 11,f\-31 • , 1 q 24 17 3 18 30 , 5 24 14.64 748,86 4 73. 76 53.60 
CNR ( S) llSR- AS• 3 18 3? 4R 3 19 38 49 I, l 20. 52 616.41 377.59 53 , 69 
II IL rs l USfl- JO' 3 !0 !! p 3 : 1 12 4' l 19 5,9(, 716,qJ 716. 93 54.03 
~A,.. ( S l USA-3') • 3 :Q ! ~ l? , 19 14 38 4 25 10.49 658 , gi 564 , 90 54 . 06 
AN(; (q U~R-3'>' ? 10 12 0 3 ;q ! 7 38 5 29 13. 73 491. 87 4 86 .16 54. 08 
llCA ( s) IISB- •'l • 3 10 1 3 31 3 JO !R 11 4 39 11,55 721,09 538,71 54 . 10 
VAN U<A 3 I 'l ! ~ 4 3 !9 21 37 I, 32 14.07 610.46 252 .22 54 . 12 
CV I ( s) U~R- Vl ' ?- 10 2~ 2~ 3 10 7.q 4~ ,; 18 24.q7 670. 89 3 23 . 02 S4 .22 
~AD ( s) u,a-85 • 3 Jq 26 4? 3 1q ,o 30 3 57 8 . (,6 668,65 625.89 54. Z'i 
CPn ( s) USP-i~ • 10 ~A 44 3 70 5 32 6 48 51.65 549. 94 188.74 54.58 
CNfl ( s) 11Sfl- ~5 • 3 2n 7 ' ~ 3 ?') 13 42 6 25 27.!>3 65q, 5 5 301 , 68 54. 68 
T~X ( s) IISfl-31) • ~ 2" 4'1 4n 3 2? 45 31 4 51 ll . 10 580,06 544. 2 6 54.99 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(c) Command and service module, 5° elevation angle - Continued 

M<;<N ,~ATTl)'I A(() U I<; I T ION LO,S •LAPS ED TIME MU FLEVATIO'I 'IAX RANGE 'IJN RANGE R~VOLUTION 

NAMC OAY HR MIN src DAY HI\ "II N SEC MIN SF:C DEG N Ml 'I 'I[ NU'1BER 

M II. ( s) U,R->I) • 3 2~ 4> <'I 3 ?, 4g 53 6 22 28 . 58 68<>.05 28~.51 55 .04 
('f''< I <;) u,11- 3') ' ' 2n 43 5, 3 20 5n 25 6 32 it.rn 75'.19 241.51 55 . 06 
'lrA IS) uc;.e-,ry • ' 2'J 47 12 3 2, 53 45 6 32 35.12 635.42 ?46.8<l 55.0<> 
VAN 1,R 3 70 5'1 47 3 2!'1 % '2 5 15 16.')5 6<ll . 24 443. 77 55.14 
CY I cq u,e- 30 • 1 7" 58 '4 3 ~ I 5 2 6 47 ~ l. 26 557. 20 16~.oo 55 .23 
CRO IS) u,11-3') ' ~ ,: >4 7.7 3 i!! 40 11 5 44 16.55 726.33 440.4!, 55.59 
CNII I Sl uc;q-~i:; • ' 2~ 4? I,. 3 21 4~ 5 45 l6. 'l2 747 . 6 7 430. 17 55.69 
GVM I S) U,11- >'l • 3 Z2 l! 57 3 ,, 17 56 5 58 10. 53 756 . 72 384. 83 55 . 98 
T•X (<;) lf<;l\- ,') ' 3 2? 14 ~c; 3 n 2! 15 6 49 ~2.06 51)7 . 2 5 148.74 56.00 
MI L IS) u,11- ,1 • 3 ?? ! 8 , 'I 1 22 25 () 6 41) 4().76 563.40 221).69 56.05 
GP" I S) us11-3~ • ' 2? Jo , 3 22 25 l<l 6 16 24 . 55 613.44 1?6.45 56 . 05 
IIOA IS) lf<;fl- 11 ' ' ,z ?? ' 3 n 7~ 46 6 42 48.25 6')9 . 72 I 95. 65 56. l 'J 
VA'I llSII 3 2? ,~ , 3 '2 >J 50 5 48 lf,.14 447.41 4)9.8~ 56 . 12 
CY I I S l u,11- 31) • 3 72 ~' ,. ' 3 ?2' ~q 10 5 2" \5.48 727.17 453.56 56.21 
CR'l cq U,A-11l ' 3 71 q ~,. 3 23 15 34 5 l<l 15.52 7711 . 89 458 . 74 56. 58 
HAW (<) ll<;E-'-'1') ' ' ~- >7 10 3 23 10 •a 2 38 I, . 40 747. 51 695.<l5 56.83 
r,rs < S ) lf<;P- A5 • 3 23 4', 1? ' 23 51 42 5 31) 14 . 06 48A. V 480. 63 56 . 94 
GYM (<) u,B-"'" 3 2' 46 ?1 3 ?3 5'1 11 6 44 50. 14 522 . 23 189.60 56.% 
TfX (<) 11,A-''l ' 3 23 4i 4'l 3 23 55 58 6 q ? ! . 13 754. 27 3 65.4'l 57.01 
Mi l ( s ) USR-'2;" ' 3 ?3 5, .~ 3 23 5" 56 6 20 25. 54 759.34 3t7.35 57 .06 
r;B~ (<;) U,R-30 ' 3 2' 54 l" 4 I) " ,t 6 12 22 . 95 66'l.2 9 344. 34 57.06 
~04 I<;) n~R-"''l' 3 23 56 .,., 4 ') 3 '10 6 34 35. 14 5~9. 21 247.66 57.08 § "NG ! S l U~fl- '\ll . 4 0 'I 5> 4 ') 3 2 2 q 6 .71 693 . 27 693.?7 57 . "8 
VA"! USR 4 0 !) 37 4 ') 7 27 6 4q 77.67 5111. 24 151 . 33 57.12 
AC"I I 5 ) ll~~- 30 ' 4 !) 15 41 4 ') l,., 27 (l 46 5 . 44 74'l . 41 740. 41 51.22 
QFO 'l<;A 4 0 7.~ t 1 4 ') 12 34 ,, n 26.48 656.95 311 . J<l 57.37 
CPO IS> u,e-11• 4 () 44 ,q 4 !) 51 !7 6 4R 5• . 9~ 4<> 0 .52 1 77 . 94 57 . 5R 
'lAW 1q U,R-3'1' 4 l '') !) 4 I 11, 20 6 29 69 . 73 674. 2<l 155.1)4 57.82 
r.os I <;) u<;f\-1?5 • ,. ?('I ;>'l 4 26 41 6 12 12. 95 757 . 6~ 259.!5 57.04 
GYM I <;) u,A-3'1 ' 4 2! 5, 4 28 I 6 q ?<l.36 159. n 294. 67 57.95 
TFX (<;) tJ<;A-3')' 4 24 5q 4 , l 12 6 14 14 . 84 762 - 65 249. 22 57 . 9'l 
~IL ( s ) llc;B-3f'I ' 4 2R ,,., 4 35 l 6 ~5 67. 62 75<l.4<l 159. <7 58 . 03 
GAM IS) lJ~fl-11' 4 20 17 4 35 44 6 26 n.2q 7',2.86 148.1'3 58 . 04 
ij~A (<;) U,R-3'1' ,. 32 51 4 3'> ,. 7 3 56 o.u n1 .54 600.86 58.05 
M•G (<) IIS[l- 1'1 ' 4 ,,. 4 40 '0 6 25 311 . 21 7 '>1 . 1 6 231 - 13 58 . l 0 
VAN t1,A ,. 16 "" 4 4n 45 4 4 8.6A 761. 72 62?. . 85 5~.10 
OCN I<) U<;R-3') ' 4 4~ 51 4 54 35 6 44 52 . 30 5R I. 65 l ~,.. 3 9 58.22 
QF') 11,11 ,. 7. n 57 4 2 7 >I) 6 32 31. i,R 657.6A 27!.72 53.~6 
CPO I ~ l U<;R- ~') • 4 2 'O ~ 4 2 25 l'l 5 18 !7.'l5 524.26 5')4 . <>3 5q.56 
GW ~ I S l U~fl-3" ' 4 2 '? .. 4 2 '7 2 4 27 q _9q 617. ~I, 577.3q 58.66 
M~W I<;) U~R- 1" • 4 2 45 41 4 2 51 3 5 22 13 . q5 535. 22 481 . 35 58. 81 

. GOS IS l uc;o-P..c ' ,. ? 55 1~ 4 1 l 21 6 3 20 . qq 711 .1 <> 367 . '15 5~.93 
GY" I S ) IJ,~- 3'1 ' 4 2 5~ ,. : ,. ~ 3 24 f, 42 4~.52 5<>~. 60 20'l.47 5R . Q6 
T~X I ~ ) IJSA-~'l • ,. 7 co 4~ 4 ' f, n 6 31, 3q . F,Q 62'l . 0~ 229.31 59 . 1)() 
Mi l I 5l ll~R- 1'1 ' 4 4 

,,., 4 ~ fl ,o 4 l<l 9 . 21, 623.54 l,')S. 7! 5<>.02 

~""' (<;) U,R-3'l ' 4 , 4 •1 4 3 0 34 4 42 11. 54 656.C'I, 54'l . 35 59 . ()2 
MIi; f<;) U<A-3'l ' 4 Q ,n ,. ~ 14 26 4 47 11 . q() 639. 23 sn.15 59.07 
PFn IJ<A ,. 3 ?~ '0 4 3 47 36 6 17 ~3.q1 5Q7. ()(l 338 . <l7 59.37 
GWM IS l u,A- 3'> ' 4 ,. i, ,, 4 4 :? s3 6 H 3t..94 520. 2') 244 . 77 59 . 66 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(c) Command and service modulP, 5° elevation angle - Continued 

MSFN qATION ACOUI SIT l'JN LOSS ELAPSED Tl"IE .. AX ELEVATIO'I MAX RANGE MIN RANGE REVOLUTION 

NAI-!• DAY HR MIN SFC OAY H• MIN SEC MIN SEC O•G N Ml N Ml NU"IRER 

HAW ( 5) USA-30 ' 4 4 21 5~ 4 4 25 45 3 46 8 . 8') 740,89 61A.75 59.83 
r-ns (q U5B- €5 ' 4 4 3 I 7 4 4 34 27 3 20 7,34 704,13 1,6/J.17 59.92 
GYM I S I l!Sl\- 30 ' 4 4 31 56 4 4 37 45 5 48 17.8'.) 734. 88 41?. l 5 59.91, 
TEX ( s) USR-'0 ' 4 4 31, 3l 4 4 38 46 2 12 6 . 84 687.08 6 87. 08 59,96 
RF'l USA 4 s 1t 24 4 5 17 53 6 29 27 . 32 737 . ~~ 3f)3 . ! 6 60 . '.H 
MFR IJ SB 4 5 ~8 S7 4 5 45 5 6 7 23.12 645 . 88 337. 78 60.62 
HAW I Sl USA- 30 ' 4 5 S6 41 4 6 l 52 5 l 'l 13.50 718.28 490.94 60.83 
REIJ USB 4 6 46 ?1 4 6 52 39 6 18 25 . 99 574.83 312 - 67 61 . 35 
MFR IJS~ 4 7 n 4? 4 7 20 5 6 22 27. 95 677.15 29~.91 61.63 
HAW ( 5) USA- 30' 4 7 31 A 4 7 37 .,9 6 31 14. 21 747.73 250. 77 61.83 
,.EP lJS8 4 8 49 22 4 B 54 53 5 31 15.37 726 . ~8 455.30 62.62 
HAW I S I llSA-31J ' 4 0 7 7 4 Q 11 6 3 58 9.24 ()91,. 18 601. 93 62.79 
HTV lJSI\ 4 Q 24 44 4 9 26 13 I 29 6 . 10 719 . 65 719. 65 62.93 
~F• USR 4 lll ?4 25 4 ! 0 30 21, 6 0 20.51 b2l. t-1 373.10 63.63 
MTV IJ SR 4 10 5;, ,o 4 '. l 3 16 6 37 H , O!J 596. 62 244.53 63 . 94 
ACN ( $) ll$11- 31 1 4 11 22 ,0 4 1 l 29 4 b 35 39.23 5"4.44 224.06 64.22 
MF!\ USA 4 ,_ ! ~Q 17 4 12 5 45 6 33 32 . 83 731 .00 259. 82 1,4 . 63 
/:WM I 51 us 8-30 • 4 12 4 '! 4 12 11 6 b 35 37.23 565.65 234 . 76 64 . 66 
MTV USII 4 12 3! >8 4 12 38 13 6 34 33. 77 659 . 3fl 258.46 64.95 
ACN I SI USI\- 30 ' 4 12 511 4') 4 !3 2 21 3 32 7 . 32 664 . 2 8 662 . 3 0 65.20 
MFR USI\ 4 l' 35 14 4 !3 30 ' .. 4(, e. 11 7l 3 • 05 618 . 25 65.58 
GW'I ( 5) 1158-30 ' 4 13 4n ZR 4 13 44 43 4 14 8.79 618 . 16 616 - 96 65 . 64 I-' MT V USII 4 l 4 ' ,7 4 14' n 18 6 40 38 .42 593 . 66 233 . 69 65 . 94 ~ CY I ( 5 ) USB- 3'1 ' 4 !4 '8 ? 4 !4 42 7 4 4 9 . 53 687 . 35 590.95 66.23 
HTV USI\ 4 !S 4! 4n 4 !5 48 16 6 35 37.55 64 2 . ? 5 235.87 66.94 
.ANG ( s, US!l-,'l ' 4 16 3 4 4 l~ 4 I (l 56 5 . 60 724. 11 724.11 67.09 
CY I I S I USll-3'1 ' 4 16 11 2q 4 \6 17 58 6 29 31 .91, 733 . 99 21>3 . 97 67.24 
MAD ( S > 11511-85' 4 16 16 'l 4 !6 19 >9 3 7 7.51 751 . 98 M,n.42 67 . 26 
CNI\ I S l !ISi\- q5 • 4 16 57 ,n 4 17 I 3? 4 11 a.as 720,40 591.21 (,7.67 
MTV IJ~fl 4 17 ! 7 >'l 4 !7 2 1 25 3 47 8 . 92 61 5. 411 615 . 48 67 . 90 
A~<; ( s) USB- ,'l ' 4 17 14 5'1 4 q 41 27 " 37 46.28 611, . 30 197. 71 68.09 
VAN USII 4 17 ?8 2! 4 !7 45 2 6 40 47.17 524 . 48 195.24 68 . 13 
CY l <S I USl\-31 • 4 1~ 46 7.7 4 17 52 56 6 29 31 .42 553. 78 268. 35 6~.23 
MAO cq US8-R5 • 4 1 7 511 4 4 l 7 54 40 4 35 10 .44 612 . 86 51>R. 75 68.25 
CM ( S l IJ~B-:?0 ' 4 IR 2' l ~ 4 18 28 46 6 27 J0 .06 557 . 23 280- 28 68 . 59 
CNB IS I USR- 85 • 4 18 10 50 4 !, ,7 7 6 17 24 .76 636.117 327.03 68.68 
MIL (<) U<8-30 ' 4 'Q 

, 55 4 19 12 36 4 4) 11. 11 614.71 546,41 69 . 05 
r;R...- I Sl 1)51\- 3') • 4 10 7 4'1 4 !0 '3 24 5 43 u,.47 4H.62 429, 06 69 . 05 
ANG (q USB-,,, I 4 !9 1: q 4· I~ l 5 18 4 0 0.13 695 . 36 5117.29 69.07 
RrA ( 5 l IJS!!->O• 4 19 '. I\ 4 19 l6 51 5 43 17 , 1\3 '>Rl. 5() 408.8!! 69.09 
VAN lJ51\ 4 10 !• 4') 4 10 I 9 39 5 50 19 . q 750 . 1s 386. 56 69.14 
CY I I Sl USll-1'") ' 4 10 21 42 4 !9 28 I 6 10 25 . 89 687.54 312.2R 69.24 
MAD ISi l1S8-P5' 4 1~ 25 13 4 '9 ?8 q 2 55 6,45 716. 99 700. 31 69 . 24 
CP'l I S) USll-3'l ' 4 !'l 5~ ' s 4 ,, 3 >3 6 18 24.40 7'17 . 92 330.05 '>9.57 
CNI\ (<) USR-~5 ' ,. 

'" 5 v, 4 '" II 45 I, 10 22. 'll 766.24 356.114 69.70 
GY"I I S I USR-3n • 4 2'1 37 Q 4 ?1 39 sz 2 43 6 . 12 7?4. 29 707.74 69.96 
TH ( s , IJSR-11 ' 4 ?') 3q l • 4 2') 44 !4 6 z 21. RI 651.62 352.77 71).01 
MIL I S I IJ~R- 31 ' 4 ?~ 4'. ,o 4 2" 48 \5 6 35 40 . 52 643,3'l 219.97 7~.06 
'j,RM !SI U~B-•1 ' 4 2~ 4! ~0 4 ?" 48 41 6 41 4e . 8, 561 . 02 197.72 70.06 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, 5° Plevation angle - Continued 

,,~cM STATl')N AfQUT SI Tlt'N L"ISS ELAPSED TI ME MAX El F.VATION '1AX RANGE MIN RANGE REVOLUTION 

NAMF O.\V H~ MIN S'-r OAV "R 'IIN SFC MII\I SEC OF.G N Ml N MT NU'1BER 

RrA IS I lJ~ll-31 ' 4 ?" 45 ?7 4 70 ~1 S7 6 ?9 31 .1 7 7>5.E-11 270. 1 O 10 .11 
VAN l)SR 4 ?'l 40 1 ,. .. "l ~, ... 42 5 211 15.26 104.e7 45'.,. 49 7') .11 
rvT ( s) USII-VI' 4 ?) ~6 27 4 2! ; ! 1 6 44 55 . % 546 . 7?. 175.BJI 10.22 
CPO IS) lJSll-10 ' 4 ?l '?2 5, 4 ?l 38 28 5 34 15. 81> 1,50. 04 451.59 70.59 
CN~ I SI IJSB- 11~ • 4 n. 4,i >JI 4 ?' 45 47 5 II 1~.47 732 . 33 495 . 89 70.68 
GOS I SI \l~P,-q5• 4 p ! ; 4 V n 55 2 41 6.07 721. 14 71 ? . 36 7() . 95 
r.Y'I IS) USR- 10' 4 ?? ,, ,.,, 4 ?2 JI, 23 I, 34 3~-86 616 . 9'1 226.46 70 . 97 
TFX < s I u<:.o--:a;,, , 4 ?? l? 41 4 ?2 l<l 20 6 39 41.64 59'.17 208.04 70.99 
Mil f SI lJS'l-3') ' 4 2? !1, >JI 4 22 23 !0 t, 31 '3. 29 590 . 30 256 .46 71.04 
(;P,M ( s) USR-3'1 ' 4 2? 17 12 4 22 23 ~6 5 54 18.25 749.41 404.25 71.04 
l\rA ,q l)Sll-)'1 ' 4 2? ?'l ., 4 22 ?6 57 6 48 71 . 60 500 . 2'1 154.07 71.09 
VAN llSA 4 n ?4 4 4 ?~ 30 22 6 111 25.1>9 1,?6.58 ,13 . 86 71 .14 
CV! ( SI USR- 3'l ' 4 n '? >o 4 ?2 36 17 1 37 7.74 1)74.35 n52 . 4l 71.20 
RF0 11 S(I 4 77. 51 1" 4 22 54 26 3 16 7. 25 71fl.83 674 . 83 71.36 
C.RO (q 11s11-,1 • 4 ?' 7 5Q 4 ?3 14 n 6 2 l <? . 89 698. 75 3 84 . 56 71 . 60 
HAW f SI USR- 1'1' 4 21 34 ? 4 n 39 12 5 10 12.18 52'1.6<! 517 . 01 71.82 
GI)$ < SI USA-~5• 4 2• 43 50 4 23 4<! 58 5 59 20. 45 ~'}6.21 370.85 71.96 
GV~ < Sl IISR- 10 ' 4 n 44 4~ 4 23 51 16 6 ~o 32.83 6\l.14 2 58. 01 71.96 
T~ X I SI USP- 3"' 4 73 47 50 4 23 54 17 6 17 25. 16 643. 73 3 1A.99 72.01 
Mil I SJ US'l-1'l' 4 21 51 45 4 ?3 58 19 6 33 35.57 632 . 87 243.75 72.05 
GRM (SI IJSB-Vl ' 4 21 52 ? ~ 4 71 58 54 6 28 30. 86 551.78 272 .26 72.05 I-' 
Pr A < SJ llS~- 3~ ' 4 23 ss 17 s ') l 20 t, 3 20. 95 110 . 80 >66.0'l 12.08 Q 
ANG (SI use- 3'l' 4 23 SP 6 ~ " 2 3" 4 24 9.92 637 . l 7 ~ B3 .32 12.10 I\) 

J 

VAN ,,~11 4 ?3 5~ 54 5 I) 5 23 6 29 12.93 637.57 2 SA. 04 72. l 2 
ACN < SI IJSA- 30 ' 'l l ! 5~ 5 (I 17 2 5 3 11. 79 551.46 520. 72 72.22 
llEO USR 5 ') 24 4 5 0 ") 52 6 48 57.84 527.35 1 74. 61 72.37 
CPO (q U<A-30' 5 , 4? 37 5 a 49 22 I, 4 4 51 . 30 588 . 12 187. 01 72 .57 
><Al/ IS) use-,o • 5 l A s 5 l 14 41 6 36 4!.71 555. 07 213.30 72.82 
r,ns IS l USll-8~ • 5 IA 25 5 l 24 54 6 2<1 B .19 544.80 2 56 . 30 72.<?5 
GYM IS I USB- 31l ' 5 l" 57 5 l 26 22 6 25 29. 19 624. l 9 2%.27 72 .97 
TF~ ISi US0-30 ' 5 2? ~7 5 l 29 29 6 32 34.99 ~47.49 246 . 77 72 .99 
Mil ( s) USB-Vl ' 5 ?.6 ~A 5 ~3 8 6 30 33. 70 5P 8 . 43 253.59 73.03 
GB•~ 1q USA- ,1• 5 27 2• 5 1 ~3 48 6 22 26.52 730. 25 305.27 73 . 05 
AN<; ( <;) US8-30' 5 3! 5B 5 1 38 4 3 6 45 6 5 . 10 546. 49 160.66 73.09 
ACN ( s) USO-~'l• 5 4S 17 5 I 52 23 6 10 23.42 627.46 336. 31 73.22 
PFD U~R 5 5q 17 5 2 5 33 6 15 23 . 20 716.38 344.22 73.35 
CPO (q us"'-30 • 5 2 '. q 7 ?. 22 10 3 3 6 . 5 6 705. (14 693.67 73.55 
GWM (q USR-31 ' 5 7 '!0 51' 5 2 ,5 50 6 0 20.77 713.22 363.29 73.68 
HAI/ ( SI USl\-30' 5 7 44 l~ 5 2 48 55 4 39 9 . 93 583. 2 B 580.41 73.81 
r.ns (<;) US8-A5• 5 2 51 3 ! 5 2 59 8 5 37 16.35 746.19 434.53 73.93 
GYM ( S I USB-30 ' 5 2 54 4~ 5 3 l 27 6 39 45.97 616.23 200. 72 73 . 95 
TFX ( s ) u<B-30 • 5 2 57 S<> 5 3 4 9 6 9 23 . 31 1>62. 86 33b.70 73.99 
GIIM I S l USB-3'>' 5 ? s • 5 3 5 49 0 40 5.4? 739.17 739.12 74 .0l 
RfD IISB 5 ~ 34 ~p 5 3 40 48 6 20 25.43 571.62 320.85 74.37 
11ER USS 5 4 ~ 16 5 4 5 40 r) 33 5 .30 736.84 736. 84 74.62 
GWM (q lJSB-3" ' 5 4 4 ~1 5 4 10 30 5 32 16.44 1>51.79 429.59 74.66 
HAW ( s) t•SB-,0' 5 4 20 12 5 4 ? 4 2 3 50 8 . 78 700.53 616 . 70 74.82 
GYi'I (SI USB-30' 5 4 30 B 5 4 35 ?. 4 29 10.08 618. 36 576. 88 74. 93 
REO U58 5 5 0 26 5 5 16 2 6 35 33.81) 740 . 25 2 55. 3 5 75.37 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(c) Command and service module, s• elevation angle - Continued 

'-t~FN ~TATI ON Af.OIJ!SITIOIII LOSS FLAPSEfl TIME MAX ELEVAT IO~ MAX RANGE MIN RANGE REVOLUTION 

f\14'-'lc 'lAV HQ MIN ~rr OAY HR MIN SEC MIN SFC DEG N MI N MI NU'48ER 

-,<o IJ~A ,,, >q 5 5 43 !7 6 37 44.56 582 .40 201 .48 7S.62 HAW ISi IJSR-3) ' 5 s St. 3" 5 6 I) 22 s S? 19.B 1>?8 . :l ,s• .14 75.83 
A<f) IJ5R 5 ,, 44 4A s ~ sn ' s 12 14 . 07 ,,Q~. 74 480.02 7'> .15 
\lro IJC:.R ~ 7 11 S? 5 7 17 5A t, 4 21.22 l,Qt, . Ol '61 . 1 8 76.t-3 HAW Is, llc;,f\- '.:t"') I s 7 ,9 , 1 s 7 35 '4 6 22 3n. l'!'.) 685 .56 27•.64 76 . 8 l 
~ <R ll~A ll 47 ,, s q 52 S7 5 23 14 , 49 752.59 47".77 77 ,62 
HT,V \I<~ Q 7, 4Q s Q ':!5 '1 4 44 11 - 59 650.10 54!. "l 77 .93 
ACN < SJ IISB· '1 ' s Q 47 • s q S'l 16 3 8 ~-92 71)5.49 683.54 78.?? 
'lfR IJ<~ 5 l!l '? 1 7 5 1'1 2B 1~ 6 21 7 7.bq 574, 15 ?'IS.3!'.) 78.A1 r,w" ( S I ll<B-3' ' s l 'l 7q 4q s 10 32 35 3 41, 7 ,9S 6f,I ,97 641 .42 1q.c,1 
JATV !JC:.~ 5 1" 54 ?~ 5 1 l l 1s 6 4q 62.12 547.'8 167 ,56 78.94 
ACO\I ( <1 \ISR-,'l• s 1! ?!l I • s l l 27 1 6 4 3 60.74 5 ! '.l. q5 165.25 10.22 
\OfR us~ 5 1; 57 s ,_ l 3 31 6 lQ 27, 52 688.16 2 95. 89 11 .... 0 
f.WM 1 s > U~R-''.l' ~ ' 2 2 ' " 5 !2 Q 5 6 45 ~9.24 514.93 155.42 7'1. 66 
HTV ll~R 5 1~ 2~ 3~ 5 '2 36 " 6 27 29 . 18 680,51 28~.3.? 7q.q5 
HTV U,R 5 !4 4 2R 5 '4 11 15 6 46 4Q.1,8 560.59 192 , 60 80 . 94 
CY I ( <) 11,R• 3'1 ' 5 1 4 34 5(, 5 14 40 16 5 40 17, 74 645 , SS 407. 5 7 81.23 
HTV ll<;A . 15 1Q , . <; l <; 45 47 ,. 9 22,55 726 . 03 34 7, 3 (l Bl .94 
l NG ( s) U<B- 11) ' 5 !S SA 4' 5 1; ' 40 4 5~ 12 . 86 74 l , 76 500. l 6 82.11 VAIii u•e 5 ,,., 2 '' 5 l !, 6 SQ 4 25 9.86 612 , 89 5 79.6 9 82, 1 3 CV! (<) IISB- Vl ' 5 J', q 14 5 !6 15 43 6 211 31.90 738.03 262.95 82.24 I-' MAO ( s ) USfl·A5 • 5 l '> 11 ,.., 5 16 17 39 4 3 9.56 748. 2'.l 5Ql. 2 8 82.27 0 c•n ( S) tJ~F\-'1:l") t s :6 47 !4 5 !!> 50 2 2 47 6 . l 5 11 a . 94 713, 08 82 , 58 \>I 
CNfl IS> IJSll· P5 ' 5 16 ,1. 17 5 !6 SQ 41 5 14 13.RO 751, ('1 4R9.27 82. 70 
6(1A < Sl U<ll-3'l ' s 17 ' '6 51' 5 17 37 57 l 6 5 . 70 724.85 724.85 83 .09 
ANG (<) USB- 3'1 ' 5 17 •? 45 s 1 7 19 tn 6 25 31 . 48 ;02,84 264. 2 5 R3.09 
VAN IJ<;fl 5 1 7 '3A 5 5 q 42 so 6 45 72.46 520. 76 152. 48 83,13 
CY! 1 s > U<ll-3'1 ' s p 44 ,, 5 :1 50 44 6 22 2A . 02 5'i6 . 61 292 .oo 83.23 
MAO 1q u,a-qs • 5 1~ 47 47 5 !7 s2 12 4 25 10.5" 671.~7 562.00 83 -25 
CPO I<) use- '" • 5 ! B 10 51 5 111 26 19 6 45 5~ . 78 570.63 1 91. 66 83,59 
(1116 < S> 11$B-A'S • 5 18 2• ,,. s 19 34 54 6 27 30 .1 7 556.11 270,50 83.69 
TFX ( $) U~ll-11' 5 lQ , 3'1 5 19 4 7 0 37 5.22 7q , 30 742. 3 0 83 ,98 '41L !<) USll·'O' 5 10 4 56 5 !9 In 51 5 55 20 .48 641. 113 367 , QI, A4.05 
r;RM ( S ) IJ<B-111• ~ 10 4 S'I 5 1'1 11 ?4 6 24 3 ! , 32 646.15 265 .78 84 . 05 
AN G < S 1 tJ<fl- 3'1 • 5 l'l JI'\ 31 5 !~ 12 5 l 32 5 . 0 fl 714. 70 714 . 70 84.07 
arA IS) U,R-31) • 5 19 ~ 7P 5 \Q 14 4fl 6 19 28 . 16 555.29 29'1 . 90 84.09 
VAN •IS!l 5 10 11 41 5 19 :1 23 5 41 15.77 463.01 443,86 84.12 
CY I < 5 I us11- ,1• s !9 19 20 5 19 25 SJ 6 21 U . 77 740.26 ,02 . 32 84.24 
CPO ( <I ll~ 8- 30' 5 19 55 14 5 20 l 16 6 2 19.97 705,34 382 . 118 84.511 
(1111\ (~I USR-~5 • 5 21'1 ' 1 5 <; 20 9 22 6 t\ 21 . 50 708.54 361.75 A4.67 
GYM < S l us11-,1 • s 2" 33 17 5 2'.) 3A 36 4 58 12.73 605.84 504.08 114.96 
TFX ( $) ll~ll- 11 ' 5 ~n 35 41 5 2" 42 6 6 24 30.79 66Q. 2 8 26Q.98 115 .O l 
MIL (<) 1)~8- 3') ' 5 70 19 ?4 5 20 4~ 53 6 211 29 . 92 723 ,4B 277. 02 85.06 GAM ( SI •JSB-'0' 5 20 30 <;1 s 7." 46 18 6 24 2Q . 1 5 635. 81 2 82. 62 85.% 
80A ( s ) USij- 3'1' 5 711 4' <; 5 2~ 4Q 35 h 30 36.48 665. 8 8 237-64 85 .08 
VAN •1<6 s 20 47 2 5 20 52 37 5 34 16.37 668.49 433- 67 85 . 13 
CY! < S l USA-30 ' s 2n 54 17 5 21 n 42 6 25 31,03 556.50 268. 61 85.22 
CPO (q use- 3'1 ' 5 ?l 30 45 5 ?l 36 17 5 32 15, 71 657. 30 452.44 85 .59 
CNI\ 1 ~ 1 u<e- es• 5 21 38 51 5 21 42 41 3 50 8 . 30 667.83 634.56 85.66 



TABLE VI.- RADAR ACQUISITION ANO LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle - Continued 

t'S<III STATION AC ours I TI ON LOSS ELAPSED TIME MAX EL EV4T ION 'IAX RANGC MIN RANGF REVOLUTION 

NA'I~ OAY HR MIN SEC DAY HR MIN sec MIN sec DEG N Ml N Ml NUMBER 

ms ( s I USB-85 ' 5 22 SJ 5 22 12 19 4 28 10.74 652.88 554, 70 85.95 
(;YM 1 S I 1156-3') ' 5 n 7 D 5 22 14 2 6 29 H.74 746.40 246, 10 85.'17 
TFX 1 SI llSR-3n • 5 2? l') zq s 22 17 2 6 32 35,66 556.20 241.50 86.00 
MIL 1 SI U~A-3'l ' 5 ?2 14 25 5 72 20 55 6 30 33,04 544.70 256. 72 86.05 
(;IIM ( ~, USA- 30 ' 5 22 15 1~ 5 22 21 15 5 56 19,37 709,80 385,66 86 . 05 
8DA ( ~ l US8-3'l ' 5 ?2 !7 54 5 22 24 34 6 40 47.27 580.38 195. 93 86 . 09 
VAN U<R 5 22 21 44 5 22 28 13 6 28 32 , 'IO 645 ,63 25~ . 98 86 ,14 
RF() U<~ 5 22 47 41-, 5 22 5'.' 3 5 16 13, 27 543, 27 497.71 86,36 
CPO 1 S > USB- 30' 5 23 5 38 ~ 23 11 53 6 14 23.41 71 3, 93 338. 83 86 . 60 
HAW 1<.1 u<s- 3'l ' 5 ?.3 3! 6 ·5 23 37 l '1 6 12 2 5 , 61 !,64. 13 3 08. 51 86,82 
r.ns I S l l•SR-~5 • s 23 41 '1 4 5 23 47 35 6 0 20, 60 749. 33 366. 99 86 . 94 
GYM 1 SI US!l-3'l' 5 73 42 3' s ?3 40 58 6 25 30.12 568. 96 275. 71 S6 . 96 
TFX f SI u~s-3n • 5 n 45 4f> 5 23 51 59 6 12 23. 55 692 , 19 333 ,64 87.01 
MIL (q IJ~R-n• 5 ?, 40 78 s 23 s5 58 6 2'1 32. 12 737.84 262 , 08 87 . 05 
G~M ( s I !J~R-~t)• s ?3 50 ' 5 23 56 42 6 3~ 43.3A 553 .46 2,8.18 87.05 
RrA IS l USR-3i • 5 7} 53 1 ., 5 23 5~ 34 5 24 15.48 689.41 44R,84 87.1)8 
ANr. 1 S> us~- ,n • <( ?3 55 14 6 r) (\ 53 5 30 16 , 8~ 698. 92 422, 76 87 . 10 
VAN •JStl 5 23 56 48 t, /) 41 5 52 19. 77 ~2 s. 93 378.02 87.11 
ACN ( s > u,11- 30 • 6 11 0 ' 6 J 15 25 6 22 2Q,t,4 746 .6 7 2 93 . 07 87,22 
QF(l IISB '> n 21 11 6 J 20 20 7 48 75.QO 750.21 200 . 18 87.37 
CPO !SI llSR- 10 • ,, n 4n 31! 6 ') 47 46 7 8 24. 71 785 . 76 394.58 87 . 58 ,:., HAW I S I USR- >f) • I, 7 26 6 11 52 4 25 20 . 36 573.65 249.41 87 , 82 6 ros 1q us~-85 • 6 17 42 6 21 21 3 38 13,31 323.63 323 . 63 87 . 92 -::-GYM 1 s, lJSR->n • I, 18 '17 6 23 27 4 4q 32. 44 394.40 164.48 87. 95 
TFX f s I U,R-30 ' 6 21 >6 6 26 43 5 7 3) . 51 366.65 165.01 87 . 99 
I< IL ( S) USB-31) ' 6 25 5, 6 29 21 3 21! J0.63 421 • 75 421 . 75 88 . 01 
GRM IS l ll~'l- 3~• 6 26 \4 I, ,o 25 4 11 11.13 485.74 410,31 88. 03 
ANG 1q lJSR- 'l() ' ,, ;n 2n 6 35 30 5 10 18 , 06 439.17 340.'14 88 , 07 
AfN 's, U~R-31 ' I, 44 6 6 5n • 5 56 15 , 02 781.27 527. 76 88 . 22 
Rfll IJS~ " 56 ?4 6 2 4 25 A 1 12.06 75q.47 3 52. 83 88 , 38 
GW~ ( Sl IJ~R-11 ' 6 2 2A f) 6 2 31 43 s 43 41.37 586.86 l 71. 54 89,67 
HAW IS l USR-V)' 6 ? 4S ' 7 I, 2 45 32 0 14 •.os 534.02 534.02 88 . 81 
r,r,<; 1 SI tJSB-•5• 6 2 51 zo 6 2 53 ·n 0 1 5.03 56'1. 27 560.27 88. 01 
(;Y>' ( s I ,,~a- >f) • f, ? q ;~ 6 2 58 7 4 34 211.49 5/Jl ,94 25S,2o 88 . '15 
TFX IS l U,8-3"' ? 57 I 5 ,, 7 59 51> 2 40 6.3n 569. 71 56'>,46 88,97 
Rl'n IJS~ 6 ' 11 .,, 6 .. 3<l 2' 7 51 50 . 06 535.72 253. 57 89 . 36 
'4FR l<;!l ,, 4 ? ?2 " 4 4 8 l 45 6.61 56'1 . 94 5611.94 89. 61 
GWM ( q tJSR- 3n • 6 4 4 5f, 6 4 6 l 'I 1 21 1,,33 549. 42 549.42 80 ,63 
HAW ( s I IJ,11-30' ~ 4 JA 5' 6 4 2n 11 1 11! 6.76 478.7'1 47~.79 89.80 
RFO •t~f\ 6 5 6 ~2 6 5 14 18 7 45 3\ . 77 737.73 332,33 91) , 37 
MFR 11$8 6 ~ '5 0 6 5 40 17 5 7 57 .53 542 .? 6 115,28 'l'J .62 
HAW IS! U~!l-30 • 6 ~ •2 1' 6 5 57 17 5 1 2r) . 21 346.63 259.51 '10 . 81 
QfD IIS!I 6 ,, 43 4 ., 6 46 44 ~ 41) 7.86 814.85 729. 48 91.32 
"FR IJS!I 6 7 10 ?<. I, 7 \4 '14 4 l''I l0 , 5r) 385. 7 5 3 8'). 50 •H . 61 
H4W I SJ U,B- '0 ' f 7 27 ''. 6 7 31 ,c 4 8 13,00 579.31 )'I?. 83 '11. 79 
~c~ !ISP ,, 8 45 ~7 6 8 40 16 3 34 12.76 332. 1 6 332 . l '> 92,60 
HTV l' $1\ 6 0 16 35 " 9 ?3 ?~ I, 44 zn . 32 60,,, 7Z 453.06 Q2 , '14 
ACN ( s, IJ<;A-V) • 6 <; 4? ~" 6 q 40 14 6 23 18.71 751 , 3J 452,45 93.22 
MFP USA 6 ]I) ,,.. 4', ,, 11 ?4 57 5 l "I ?•.02 312.97 220. 77 '13. 61 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

Cc) Command and service module, 5° elevation angle - Continued 

MSFN STAT ION AC OUI SI TION LOSS El APS ED T !ME MAX El EVA Tl ON 'IAX llANGE MIN RANGE REVOLUTION 

NAM~ DAY HR MIN SfC DAY HR MIN SEC MTN SEC DEG N Ml N Ml NUMBER 

r.WM IS I IISB-~o • 6 1n 25 2'1- 6 l) 29 ~4 4 5 13. 3 1 621. 24 374.07 93 , 67 
HTV •JSB 6 10 50 3P 6 10 5f\ 43 8 5 41.44 727 .64 2 86.3 3 93.Q5 
ACN (SI USR-3'1' 6 11 17 4'! 6 ! l 23 47 5 58 19 , 61 686.56 3 84. 2 2 94. 22 
/<fR llSfl 6 l' 55 , 6 l l SA 44 3 42 9,75 5?1. 76 454.62 94.59 
GWM IS l IJSB- 31') • ,, 11 59 41') 6 12 4 50 5 10 l7,27 469.60 345, 84 94,65 
HTV USR ,, 12 25 37 6 12 33 33 7 56 61 . 97 911 . 44 223,78 94. 96 
HTV U5R 6 14 " 2"" 6 !4 A 15 8 7 40, 18 727.911 291,07 95.95 
CY! I$ I IJSB- 30 ' 6 11. 32 2 6 14 36 43 4 41 13, 25 38 4,01 372, 19 96,22 
CN!I I Sl US8-R5' 6 15 17 31') 6 ! 5 19 50 , 20 5. 66 849. 6 7 849.6 7 96. 68 
HTV U~f\ 6 : 5 35 5~ 6 !5 42 2fl 6 35 18.27 705 ,2 8 494,39 96.93 
ANG ( s) USB-3? • 6 15 55 5 6 11, (' 25 5 19 20.43 630. 97 314.40 97,09 
VAN US!\ 6 15 50 ~ 6 !6 3 15 4 8 12.61 5R9,23 400.04 97.12 
CY I ( s) USB- 31 ' 6 !A 6 74 6 '6 11 24 4 59 H.92 37q,6? 167.15 97 ,21 
CRO ( s) l!Sll-3'1 • 6 16 41 4? 6 !6 47 15 5 32 12. 52 6?4.99 567,42 97 . 58 
CNS ( s) US8-85 ' 6 J.', 49 1.0 6 !6 56 30 6 50 19 . 32 749. 73 492. 76 97 , 70 
GBI' ($I USB-30 • 6 17 29 7n 6 17 29 48 0 2'! 5. 36 62A.30 628,30 98.04 
ANr. ( s) USB-30 ' 6 17 10 7 6 17 34 41 4 34 11.e~ 413.42 411 . 49 98.08 
VAN USR 6 17 3~ 21 6 !7 38 ?3 5 l n . 19 575 . 55 158. l 9 98.13 
rv T IS) USB-30 ' 6 17 41 34 ~ 17 46 n 4 26 24.39 457.67 200. 93 98.23 
CQO IS I USR-31 ' 6 If\ 15 IA 6 1 8 23 " 7 41 55. 47 01n.26 222 .48 98,59 
CN!I IS l 11<;e-ac . 6 18 73 47 6 18 31 19 7 32 30, 38 588.64 363.42 98.68 
T<X I SI USfl-3'1' 6 1. 59 1~ ,, 10 I) 5q l 39 5,50 61°. 25 61 9 ,25 98.98 
Mil (q USf\- V> • ,, lO '8 6 '" 6 2~ 4 42 1'1,0 l 439.2" 293. 91 99.04 
G"M IS I US8-3'> ' 6 '. 9 4?. A l'> 7 n s 17 21,96 29 7. 14 2~1.98 99 . ')4 
!IOA l S I US<1-3n• 6 10 5 3'l 6 l9 9 50 4 19 19 . 82 4%.32 2 52. 16 99,09 
VAN U<A 6 1Q 8 43 6 l'> 12 "4 3 50 10, 1)0 4 37. 54 'I 89. 70 99.12 
CYT I Sl '1$8- 30 ' A l" 15 54 6 !9 21 3 5 9 l 9 . ~') 267, 61 242 .60 99 , 22 
CRO IS J U<B-1') • 6 , 9 sn l.,. 6 !9 57 4<> 7 32 27,79 866.69 382 - 23 99 .60 
CN6 I Sl U~!l-85 • ,, 19 58 33 6 2'l 5 "l 6 57 19 . 611 Q')') . 21, 494.72 99 . 69 
GYM ( s) llS!I- 3'1' i- 21" zq 52 6 20 34 3 4 11 12.47 · 5'18 , 33 395,63 99.96 
T•~ IS I US!l-3)' 6 2n 3? ,, 6 2') 37 20 5 13 27, 09 347.74 202. 3 7 99.99 
Mil IS I USll-"'l' f 20 35 S7 6 7'1 41 6 5 0 19,42 27'3 . 91) 248. l l 100. 04 
<;B'I IS I IISB-3'1' 6 ?') 36 40 ,, 21 41 17 ,. 36 '.() . 15 428.90 24').90 100,04 
BOA ( s) USfl- 31) ' 6 21') 39 "' A 2') 44 37 4 53 23 .54 34 7. 79 208.49 lO'l . 09 
V4N 'JSI\ ,, 21) 43 ,n ,, ?O 47 31 3 50 1s.1s 541 .t-6 292 . 54 1 0'l , 13 
CV I ( S l IISl\-'l'l' 6 2n 51 ~- 6 ,, 54 27 3 2 8 . 7.1 552 . 78 471,64 100.20 
CRO IS I IJSfl-3'l • ~ '1 25 3" f, 2! B 4 7 31 ?8,57 6F . 7<> 3 81. 32 100.59 
CNfl ( s , U~Pi-R5 • 6 21 34 % 6 ZI 37 51 2 56 6,21 847 . 58 847,58 l 00. 6 5 
r,ns {q lJSll-P5 • 6 27 4 '10 6 u 6 28 1 48 7,10 49S,48 495,48 100.93 
GYM ( SI •JSA- 3n • 6 77 1 51 A p 9 6 5 15 19,72 263,90 2 50. 93 lO'l . 95 
TFX IS I USB-1'l ' 6 27 p A ?? 11 42 4 11) 28.37 519. 84 1 81 , 61 101 . 1)0 
Mil I< f \J<A-3C' ' 6 ?? l, 5~ ,, :?? 15 ,9 4 33 33 . 58 446 , (16 154.03 101,03 
Gll'I ( SI uss-,i• f 27 '.! 4, ., 22 16 3 4 19 18. 62 451. ('7 249.23 101,05 
f\OA I SI USB- 3')' " 7Z 14 ,,, 

6 n 1 8 5" 4 24 12,83 368 . 02 ~33 . 711 101 . 08 
VAN IJ <f\ 6 72 '7 4~ A 2? ?2 57 5 11 ~4 . 1'1 30 7. 2 l 211 . 85 101. 12 
~er, use, ~ ?? 42 t. A '2 48 ~8 6 51 25. 03 618.73 377.13 101.37 
CRf'l IS l USB- 3') • ~ 22 'l 1 ; 6 n e 18 A I 41,73 7%.99 2q2.34 lQl ,59 
H~W I <l U~R- ,')• 6 23 ?7 t. 6 23 32 34 ~ zq 37.37 5~2. 41 I 77. 04 !01 . 82 
r.ns IS I IJSB-P.5 ' 6 2" ,~ 57 6 n 41 52 3 55 13,32 4Al,31 324,q3 101.94 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle - Continued 

'ISFN qAJ!(l'I ACOU!S!TIO'I I.OS~ FIAPSFllflM': '\AX ELEVAT!nN 'IAX RANr.E M!'I RANGF REVOLUT!O'I 

'IA'I E ~AY HR M!'I SFC OAY HR 1"1IN SEC M!'I SEC DEG N M[ N 'II NU148ER 

l';Y'\ ! S l ll~tl- 31 ' /, 23 3'1 <4 ~ 23 43 25 4 3n 2•. 35 451.33 195.24 l 'll .94 rcx ! S l USR-31 ' ~ 7' 41 ~" ,. 23 46 4? 4 51 19.71 337.38 2 36. l 7 11)1.<l<I 
MIL ( s) U<~-30 ' 6 ,3 4~ ,. ,, n ~n 22 4 47 11. 31 412.48 166. 39 102.'l4 
f.Rl4 (<) IJSR-3'l' ,, 73 ,.~ " ~ 23 51 0 5 9 !'>. 'll 267.91 248.06 l'l? .04 
A'IG I Sl USB- 30' ~ ,~ 5" 3~ ~ 23 •5 12 4 53 '.6.42 601.Rl 212.23 102.10 
ACN I Sl U<B-3'l ' 7 0 ' 41 7 0 10 ?4 6 40 '-'- .! 6 ~?R.03 206 . <14 11)2.23 PE') 11<11 7 0 1" ') 24 R 7 53 48.1,') 7% . 96 245.05 1')2.38 
C~l'l ! S l use.-n• 1 f) ,. 4', 7 ) 42 10 I, 25 17.48 735.38 496.33 102.57 
GWM (q U~II- '1 ' 7 " 4Q IS 7 1 57 45 3 28 A. 31> 724. I 7 60?. 76 102.S'> 
H4W (q U<8-31 ' 7 2 21' 7 6 '3 4 7 11.08 430.21 408.12 102.81 
GOS < S l IJSFI-P5 • 7 l? ~' 7 ! 5 57 3 23 9 . '12 473.70 41)7. l 8 ln.94 
GY'I ( Sl U<B-3".l ' 7 '.' 14 7 I~ 26 4 52 4'l.!6 386.0f) !l4. 08 102.96 rcx f<) u~o-11 • 7 16 ,~ 7 2! 15 4 48 ,,,. 'l'I 361,.95 246.17 102.98 
GRM ( s' ll<R-10 • 7 22 "" 7 l 21 53 1 12 6.00 549. 67 ~49.67 10~.02 
AN G ( s, IJSB-3'1' 1 21, 1 n 7 l 2~ 21 J ! 1 8 . 99 495. 40 495.49 11)3.06 
ACN ! < l l)<;q_ 'l'l ' 7 "" 7 l '-3 50 3 45 8.27 794 . 1'4 6'16.1)4 103.21 
RFD ll~f\ 7 <! ?? 7 l so R 7 45 n.•n 8~0. Al 30'>.77 103.37 
GW" CS l usa-,o• 7 2' 41 7 2 28 '9 5 56 4('.65 565 . 68 l 83 . 2 6 1"3.66 
H~W ( <) us 8-30' 7 2 ~q l < 7 2 ,o 45 0 29 5.50 520 . 93 521). 93 103.80 
GYM C Sl IJ~ B- '" • 7 ? 4q ?.., 7 ~2 15 3 38 8 . ~3 41,9.91 43?.83 103.94 
RED 11$1' 7 3 26 q 7 3 '4 !4 8 4 4'-.28 768. 37 2 74. 02 104.38 
MFI\ USI' 7 3 ss '14 7 3 59 57 4 22 13.40 551.27 400.B'l 104.62 
HAW ( S l USB-3<l' 7 l. 1' l n 7 4 16 5 2 S5 7 . 1 3 4118.20 462. 89 104.82 I-' PED 'IS6 1 5 1 JO 7 5 8 38 7 1 q 27 .53 871.73 373.14 105.36 0 
i,4CR U<;B 1 5 2~ 4'1 7 5 34 58 5 17 22.10 304.68 245.49 105.61 0\ 
HAW I Sl IJSB-30' 1 s 46 ~6 7 5 51 50 4 54 65. 52 519. 94 101. 46 105.82 MFR l)~B 7 7 s 1, 7 7 A ss ' 45 !2.14 515.n 349.14 1%.60 
HAW c S l u<11-n• 7 7 23 15 7 7 23 51 0 41 5 . ~~ 572 . 67 572.67 106.78 
ACN ! $ l US8-'IO• 7 A 4 45 1 ~ 6 8 I ?2 5. 83 84~.62 846.62 107.22 
MER 1)5~ 7 8 4'1 'l 7 8 44 1 4 1 13.63 457.64 313. 52 107.62 
HTV USB 1 9 l') 42 7 9 17 47 7 4 26.94 831!. 74 3 55 . 02 !07.96 
ACN ! ~ l USB- 30' 1 0 ,,, 4'l 7 9 43 58 7 9 27.99 745.84 331.16 108.23 
MF:P IJ<;B 7 10 !4 R 7 1) l q 14 5 6 22 . 39 295.4'1 223.46 108.61 
GWM ( s, USB-31 ' 7 l" 19 3?. 7 10 24 25 4 52 25.26 454.59 218.49 108.67 
HTV U<R 7 l'l 45 ' 7 1" 52 56 1 52 50.49 787.89 242 .4A 108.95 
ACN ! Sl USR-30 ' 7 !! 12 43 7 11 17 19 4 35 10.11 696.35 57~.34 109.19 
GWM C Sl USB-31' 7 11 54 .;7 1 l l 58 0 3 7 7.16 594. 29 549. 86 109. 64 
HTV USB 7 12 10 40 7 12 27 47 1 57 59.87 863 .76 223.8') 109.96 
HTV l)S~ 7 13 54 '8 1 14 2 36 7 57 36.69 756. 15 300.36 110.94 
CY! CS I ll~B-30 • 7 ~-4 ~5 4R 7 !4 H 7 5 18 18.45 310.76 2 89.24 111.22 
CNB ( Sl USR-q5• 7 IS 1'l 16 7 15 14 39 4 2 8 . 03 736.88 732.74 111 .68 
HTV IISB 7 15 1'1 2! 7 !5 35 48 5 26 11.a, 825 . 05 640.08 l 11 .92 
ANG ! SJ USB-V)' 7 15 48 4' 1 15 ~4 48 6 5 44. 34 577.33 177.32 112 . 09 
VAN IJSB 7 15 52 '2 7 15 57 46 5 14 ?4.19 569.64 2 56.32 112,14 
CY I ( s) USfl-'lO ' 7 l,, 'l 3, 7 16 5 25 4 52 28- ~5 417.84 184,77 112.21 
CPO ( S l 1)$8-311' 7 !1, 35 IS 7 16 41 29 6 14 19 . 53 729. 53 411 . 61 112.58 
CNfl ! SI use- ~s • 7 ll> 4, 1' 7 !6 50 27 6 56 21.61 740. 19 445.08 1!2.70 
MIL ( S l USB-31 ' 7 17 ? 2 ,;7 7 !7 24 4 1 11 6.07 615.11 615.ll 113.03 
GR14 C Sl IJSR-10 ' 7 17 21 47 7 17 25 46 3 59 10 . 94 59>. 2 7 46!..13 113 .05 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

Cc) Command and service module, 5° elevation angle - Continued 

'!Sm STATlfJN hCOUl,ITIO>; LfJ<;S HAP5EO TIM~ "!AX fLCVATff)'I '!AX RANr.f MIN RANGf REVOLIIT ION 

~IA~c: OAY HR Ml'I SFC OAY HR ,"!IN SEC MIN SEC O!:G N 111 N Ml NUMBER 

BOA ( <;) IISfl-10' 7 p 25 ,~ 7 11 28 3q 3 2 8 - 68 485.14 4 '15. I 4 113 . ')8 
ANG ! S l u ,e-,~• 7 ,. ?4 4, 7 '7 28 11 3 2~ 7.72 535. J <I 518. 73 113 .')8 
VAN u,11 7 '7 ?7 ,~ 7 17 1? 10 4 51 24.n' ~f"l4.~b 2 3n. l 5 113.13 
(YI ! <; I 11513-3,)' 7 17 15 14 7 l7 40 6 4 31 ~6 . 111 436.68 J 85. 5 0 113 . 23 
r~n ( s) U SP-3'\' 7 I~ 0 '2 7 13 16 't9 7 26 42.35 Ron . 01 < 51!. 76 113 . 59 
C'lfl ( $) t)SR-P5 ' 7 '.R 17 4' 7 lq 25 6 7 2't ?8. 79 615.45 371.13 113.68 rcx (q l_lt;P.-'?:) ' 7 !R 5~ 1 7 19 •6 17 4 13 10. 91 512.64 463.4't 114. 00 
M Tl (q US'l-3'\' 7 18 <5 1 ~ 7 !'I n ?<I 5 12 31 . 44 5<13 . 05 1 93 .6 7 114.04 
GR~ (q u,B-1Cl' 7 lfl 55 35 7 19 0 <q 5 24 27.43 302.49 21S.44 114.04 
RrlA ( s) llSfl-3" ' 7 18 5~ q 7 l<> 3 51 4 42 28.14 529.72 1 93. 't6 114.09 
VA'II l)<;R 7 1~ , 47 7 19 6 31 3 44 C, 63 453.68 400.1 3 114. 12 
CY ( ( ~, U5fl- 30 ' 1 q 0 5S 7 19 14 ~l 4 5~ 1 R, 4<1 306, 71 248. 76 114.21 
cqn (SI 11,B- • J • 7 ~1 44 ?'l 7 19 ~, 34 7 14 ?5. 13 Rn,69 4n.oo ll't,60 
CNI\ (SI 11se;-q5, 7 10 52 12 7 !Q <9 n 6 28 16. 33 756.ll 551.71 ll'+.67 
GY~ IS l U50-1'1' 2" n l? 7 ,,, VI \7 '\ 4 22,74 602. 37 u,2 .22 114.96 
T~X (q IJ~P-'O' 7 2'\ 25 5, 7 20 ~1 17 5 24 25.54 300.06 216.91 114.<l'I 
MIL ( s) USR-1'l' 7 2" ?q SJ 7 n 34 -~ 5 6 lfl.68 286.97 267,33 115.04 
GRM ! SI U,P-)fl' 7 ]() 3fl ,.,. 7 2? '5 9 4 32 lh.94 429.08 278.49 115.1)4 
ROA (~I u,e-,, • 7 ,n 33 >7 7 21 3F\ 23 4 45 7.6.86 3A9 , 60 187. 56 115.09 
VA~ II SR 7 zn 37 zq 7 21) 41 ,7 4 4 20. 28 529.08 230,39 115,13 
PFO lJ<;R 7 71 5 ,o 7 H 5 3(' 0 0 5.00 784,43 784 .4 3 115.36 I? (PO (q IJ,1\-31)' 7 ,: l q ?.'l 7 21 26 57 7 36 31.62 876.86 348,11 115.59 
HhW (<;) U~R-)n • 7 2· 47 q 7 7t 5'l 41 3 32 8,65 672 . 54 56fl.1,8 115.82 --.J 
GOS I ~l U~0-8'P 7 ?\ 57 •5 7 22 0 53 3 18 10. 10 41q.19 418.78 115.93 
GY~ ( ,I u,R-31'1' 7 2l 57 4' 7 22 2 53 ~ 11 22. 71) 310.41 236.77 115.96 rcx I~ l IJSR-3? ' 7 ?' J <q 7 '2 5 27 4 28 24. 81 532. 82 2 O'+. 51 115.98 
'1 IL IS I U,R-1'\' 7 22 ,. '-5 7 7.2 9 16 4 30 47. 51> 528.15 116.85 116.(13 
GI\M I SI USfl-31)' .,. 22 5 ,. 7 u 9 47 4 12 25.51 522.83 191 .62 llb.03 
fl'lA ( <;) ll~~-10' 7 72 II '5 7 22 12 '+ 3 28 12. 1 7 5?.0,16 337.21 116 .1)7 
ANG I Sl IJSB-10' 7 22 11 37 7 22 12 24 0 46 5.37 532.01 521,45 116.07 
VAN IJSfl 7 22 1: 56 7 22 16 15 4 19 25.80 534. 2 3 l '14. 9't 116.11 
ACN (<;) u,11-111 • 1 22 74 ,.,. 7 7.2 27 41) 3 2 7. 94 606.15 5 53. 99 116.22 
P~O IJC:.B 7 22 

~-
34 7 22 42 41 7 7 39.36 536.53 2 56. 78 116.37 

C<ln ($I USR-31 • 7 22 53 ·~ 7 23 l 56 7 58 37 .51 71 5. 53 3 03 .22 116.59 
HAW I < I u,q-11• .,. 21 21 30 7 23 26 21 '\ 42 40.42 606.55 l 72 .88 116.82 
GOS ( SI U,R- ~5 • 7 23 3! 3() 7 B 35 34 4 3 13.'t7 456.81 326.28 116.94 
GY'I IS l U,R-31)• 7 21 V 1.1 7 ?.3 37 8 4 27 29-14 516.90 174.68 116.97 
TfX (S) U,A-30' 7 ?l '5 ZR 7 23 40 2q 5 I) 17.94 273. 75 2 54.98 116.99 
MIL (SI ll,R-1'1• 7 2 1 ,o 22 7 23 43 46 4 23 17,25 425.35 262.79 117,03 
GR'1 ( s, 115~-31)• 7 ,, ~Q •1 7 23 44 38 4 46 17.64 '\36.36 262.37 l 17 .03 
ANG IS I u,a-,o• 7 21 44 1~ 7 23 49 17 4 58 57.59 542.4<1 111 . 30 117.09 
~CN I Sl US 8-3l' 7 23 ~? n ~ 0 3 47 6 l '+ 2<l.66 633.59 266,33 111.22 
RFD IJ~B R n 10 () 8 0 17 ;q 7 38 )8,06 78 5 .'+O 2 82. 69 117.38 
CQn ( ~, USR-30' 8 'l ?.9 5~ 8 I) 34 57 5 3 l('.64 738.78 661,38 11 7. 55 
f.WM I SJ ll~R-lO' 8 0 41 47 8 , 47 23 5 35 17,29 65~.59 406,49 117.67 
HAW IS J IISB-,'l• A () 56 77 8 I) 5'1 55 '3 27 8.50 510.e5 457.97 117.81 
GOS I SJ USR-85' Fl 1 6 2R 8 1 Q ~ 2 37 6.95 521.45 463. 09 117 ,93 
f.YM (q U<i.R--:tn' A 1 7 q 8 l 12 0 4 50 30. 72 372.31 163.43 117.95 
TEX ( S) ll,8-1'1' 8 t trl 2':, 8 l 14 2'> 4 0 12 . 58 444.30 336.62 117.'1 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle - Continued 

MSFN STATION ACOU I SI T!ON LOSS ELAPSED TIME MAX EL EVA TION 'IAX RANGE MIN RANGE REVOLUTION 

NAM~ [lAY HR MI N SFC (lAY HR MIN sec HIN SEC DEG N Ml N Ml NUM8ER 

RED IIS fl R 45 ~ 8 l 52 t.!) 7 37 38 . 74 5°3. 86 295.58 118.37 
GWM ( S I lJSfl-31' A 2 lS 20 8 2 21 55 5 25 20 . 01 62 a . 59 320. 21 118 .66 
f'AW ( SI lJSB-3'> ' p 2 12 ,.q 8 2 }3 2n 0 32 5.52 523. 25 523. 25 118 . 80 
RFO 11511 8 l !0 17 lj 27 19 fl 1 5 I. 73 785.98 242.110 110,37 
MFR US!\ p 3 4A n q 3 53 51 5 211 25. ',0 5H. 34 2 55. 85 119 ,62 
H4W IS I USB- 3'l ' q 4 ,. ?I) 8 4 11) l 3 41 9,58 429. 04 38fl.03 119.82 
R EIJ IJSR 8 4 •4 55 fl 5 l ,1 6 '35 17. l 5 88',.78 513 . 01 120.35 
HER USA e 5 23 11 A 5 28 17 5 5 l<l.9S 365. 34 2 78. 2 9 120,61 
HAW (q USl\-3'1 ' 8 5 t.0 24 R 5 45 0 4 35 10 . 60 432.42 I 69. 12 12').fll) 
MFR IISA p 6 58 lf, 8 7 2 21 3 41. 11 . 18 51)6,00 3 71 . 3 7 121.61 
HTV US!\ 8 7 31 11 8 7 14 t.O . 15 8.40 651.42 651 , 42 121.91 
ACN 1q U~B-30' 8 7 •6 10 8 8 I q 4 5') 10 , 0') 84'1.2 3 691, l 7 122,24 
MCR 11$1\ II lj 3• 11 R II 37 26 4 14 19. 35 46 7 . 51 238 . 83 122 . 62 
HTV US'I 8 9 ' 41 8 0 10 54 7 11 43.91 553 . 88 237. 66 122 , 94 
ACN (SI USR-31 • 8 '> 20 45 8 Q "\7 7 7 2! 49 .46 702.95 225. 00 123 . 23 
MCR IISB p JI> 7 29 q !O 12 10 4 40 16- 67 354.01 268.99 123 ,1, I 
GWM ISi IJ~B-30 ' 8 ~o ll 3'l 8 11 '. 7 31 5 '.) 77.5S 5'l5. 39 97.01 123.66 
HTV IJ~R 8 l'l 38 10 q !O 45 54 7 44 37, 50 734. 5'l 2 85. 92 123 . 96 
ff"V ll~A 8 l? 12 511 8 !2 21 46 7 48 ',8 . 27 874.44 205. 06 124. 94 
(YI I Sl IJSll-30 ' p 12 45 ,, R !2 4R 48 3 42 0 , 83 512 . 82 512 . 82 125,21 I-' 
HTV U~fl 8 , 3 47 37 R l3 55 10 7 32 33 . 14 8',8. 38 331 . 60 125.95 0 

ANG (q USB-10 ' e 14 R 7 8 14 !2 1 3 s1 8.18 663.78 627. 29 126,00 0:, 

VAN IJSf\ II ~ ,. !2 JQ a 14 14 21 l 41 5 . R6 687.29 687.29 12'>.ll 
(YI ( s I US8- 3'J ' 8 14 'II 17 R 14 24 10 5 32 44 .42 582. 56 153. 86 126.22 
C'IR ISi 11sR-e5 • 8 l~ ? 40 q 15 7 50 5 l 11. 56 767.94 593 . ~ 7 126.69 
HTV !!Sf\ II 1s 24 Q 8 15 27 25 3 16 6 . 87 834.45 Rt0.64 126.91 
AIIIG < S l USR-11 ' 8 15 ,., ?S q 15 47 34 6 Q 46 . 7" 571 , 03 l 7?. . 87 121.10 
VAN USB 11 , . 45 Q 8 15 50 51 5 42 24 . 27 297.90 2 59. l 0 127. 12 
CY! (SI ll~f\-31) ' 8 1S S1 ?S 8 ,_ 5 58 27 5 l lh64 307,ql 1 oo. l 8 127 . 22 
CltO ( SI USB-Vl' 8 11- 27 4? 8 lS 34 ?7 6 45 16. 67 543 . 63 248.42 127.59 
CNI\ IS I U5f\-QS • 9 l I\ 3-'., 8 !S 42 SQ ,. 56 24. 55 671.40 388.49 127.68 
>I ll ! Sl IISR-11) ' 8 l7 \4 ') 8 !7 l 8 Q 4 Q 9 . 61 540. 73 505 , 5'1 128.04 
GS~ (SI 11 SR-'V" ' 8 17 p 45 II 17 18 56 5 ll lR.')8 480.44 33B.27 128 . 04 
ANG ! S I U~R-l'l ' 8 )7 !A 70 A 17 \Q 40 l 2'l 6 . 18 502 , 31. 5Q2.34 128.06 
8rtA f < l USR-10 ' 8 17 '7 11, 8 17 ?2 2 4 26 tl . 4'1 451!.74 437. 10 128 . 09 
VAN 11~11 8 17 20 ! I 8 17 24 54 4 43 18 . 57 48>.51 2 86. l 5 128. ll 
CY I <SI US8-3'l ' 8 7 -3 Q 8 17 32 55 4 46 30 . 34 400.82 166 . 62 129.21 
CPO ! <) U~A-30' lj !fl c A 8 l 8 0 14 7 6 32 . 50 113? . 33 298.1 6 128 . 60 
CNB ( SI l)SR- P.5 1 8 )A l'l ?. ! R [q 17 l\ 7 10 22 . 06 81 4,63 417.54 128.69 
GY'4 <SI USR-1'l ' 8 111 42 ,,. p !q 45 20 2 44 6 . l 7 65Q, 62 645.02 128.96 
T O)( I S l U~(l- 3'l ' ~ lfl 44 3 8 !A 49 18 5 14 2(1 . 39 588. 52 3 'l'J. l 5 129 . 0l 
MJL ! S l llSll-1" ' A 18 47 >I, 8 18 53 l 5 24 40.34 378 . 62 160. 2 8 12'1. 03 
~RM ! Sl llSR-10 • q ! q " 8 A II !8 51 32 5 23 4<.33 5'13 . 75 146.72 I 2Q. 0 S 
80/\ I S l USS- 30 ' 8 18 •! 3! 8 111 St, 43 5 11 ?.0 . 67 325 . 57 24'1. f.3 129.08 
VAN IISR R • A S5 33 II 1 S 59 17 3 41 11 . 73 5(11.. 72 363 . 52 129. 13 
CY! <S I USA- JfJ ' 8 10 3 7 8 'Q 7 0 3 58 19 . l 3 231! . 37 2311.37 12'1 . 20 
CRO ( SJ US R- 31) ' 8 \0 >7 12 8 lQ 44 15 7 3 B . 80 681. 1~ 400.~4 129,59 
f'IB 1 q IISI\-A5 ' 8 10 45 ?S 8 \q ~o 5<> 5 33 11 . 48 68). 51) 662.25 !2'1. 66 
GY" ( S I 11~~- l'l ' 8 20 15 ?4 ~ ?') 2" o!, 32 27. 0?. 354.08 224.0Q 129. 95 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, s• elevation angle - Continued 

M~~N STAT ION Af.OU I SI TION LIJSS ELA PS~O TIME MAX EL EVAT 10"1 "IAX RANGE MIN RANGE REVOLUTION 

NAME f),AV HR MI N SEC DAY HR 'IIN SEC MIN SEC DEG N Ml N Ml NUMBER 

TFX ( s , USR- ~'l • 8 '" 1(1 ,) 8 2'l 73 54 5 21 44,51 552.36 147.07 13') . 00 
"ll. ( s , USII- •o• 8 20 22 '14 8 ?O 27 25 4 50 35.38 513. 90 l 5q. 80 130.05 
r.R"I r S ) llS8-,') ' 8 ?I) 23 lq R 2n 27 51 4 31 16.18 41°.58 7.98. 73 130.05 
BCA ( s, USB-V)' 8 21 ?6 R 2'l >Q 51 4 43 24.00 41)5.75 204.90 130.07 
VAiii llSB e 2'l ?0 4> 8 21 34 33 4 40 16.97 3!0.10 261. 9, 130.12 
PFn ll<II 8 ?.'l •• l~ ~ ?0 59 10 3 50 9.23 753.68 591.68 130,37 
(PO IS I USII- >11° 8 

,, 
1' 4• I\ 21 \0 78 7 42 l5.6q 821. 46 310,85 130 , 60 

HAW (q US8-'11' 8 21 38 46 8 , \ 44 4 5 18 16. 7. 2 703. 3 7 417,12 130,82 
r.n< I S I USB-85 ' 8 2' 49 37 I\ 21 53 45 4 8 11-56 41,8,23 403 ,24 13'),94 
GYM I S I USl\-30' ~ 21 51) ' 2 8 2l 55 . tl 4 58 13. 50 538.22 I 72. <l 5 13'),<17 
TFX I SI USII-Vl• ~ 2' 53 7.• R 21 58 p 4 51 lh 71 334. 0, 25q. 1 7 130.99 
MIL (<) llSR-l)' 8 ?' 57 9 I\ ?> 2 5 4 56 30. 37 347.62 167,72 131 . 04 
C-R'I I SI IJSI\-V)' 8 21 q 4~ ~ 22 7 41 4 54 20. 11 324.94 228.4(1 131 . 04 
IIOA r SI IISR- ,11 ' II ?2 47 ~ '2 > 52 2 5 7.68 437. 30 4l7 ,3() 131.06 
ANG IS I USR->1' I\ 22 3 ,g 8 '7 f, 6 2 38 8 . 79 407. 73 407. 73 Dl.08 
VAN IISR 8 ?2 4 41 A 22 A 22 3 40 11. 50 478,87 350. 75 131.10 
ACN ( s ) USfl-30 • 8 ?2 '.,, 11 8 22 20 51 4 38 14.33 4%.00 3 82. 74 131 . 22 
HD u<B 8 22 ?.1 58 8 ?2 34 59 7 1 53.,2 571 , 00 195.93 131.36 
CRO ( s ) LISB-1'> ' 8 22 .C.6 ,,., 8 22 54 l 'l 7 40 34 ,45 so 5, 66 316,92 131 , 58 
HAW IS I 11se.- ,o • 8 n . , 7 8 7} 18 41 5 33 ?(1 . 99 317. 81 303 . l 8 131 , 81 
GnS rs, US!l- ~5 • 8 2' ?3 40 A n ?7 57 4 8 11 ,08 403. 31 379. 48 131 . 94 1--' 

r.yM ( <) USB-30 ' A " 25 ,. f ,3 zq 50 ,. 44 ~A . 64 401 . 53 l 70.86 131.96 
0 
\0 

TF X I S I USR-~"\ I 8 7' ?7 5'- 8 23 32 51 4 56 29 . 89 346 . 2 5 166 , 04 131,qs 

M II IS I USB- 1'l ' 8 n 3'2 9 A 23 ,5 41 3 31 8 . 83 436 , 53 405 .58 132 . 03 
r.R"I I S I U<B- Vl ' p ;,:> )7 4? A 2l 16 33 .,, sn 13 . 44 479.56 311.77 132.03 
ANG I SI IIS8-'1'"1' ~ 7' ,, L 9 ?3 41 , 1 4 26 24. 54 48 3. l 5 203 . 98 132 .08 
Af.N IS I USfl-'10' 8 ?3 50 •n 8 23 55 38 5 7 15. 88 636 , 61 399. 72 132 . 2 2 
o<o lJ<R 0 ~ , ,.,, Q 1 0 •6 7 19 29 . <ll 749.56 334 . 50 132 .38 
CRO ( 5) t1<B-3CJ' 0 " 2' 4? 0 ') 25 38 l 56 6.07 825.17 82 5. l 7 132 . 54 
GWM IS I US!l-l"' 9 ~ 33 .,,~ 0 'l 40 ! l 6 14 36.96 525 .03 235 . 79 132.67 
HAW I S I ll<B-3'> ' 0 " ,.., !6 0 ') 5? 'l 2 43 P,07 483,76 483. 76 132.81 
GYM ( s, 11<;R-30 1 0 " 5" 1? 0 l 4 11 4 3q l~ . 95 335.t-6 ? 74. 76 132.95 
TFX IS I USfl-31' q 4' Q l 5 52 2 9 7 . ',9 4H,95 439,05 132 - 97 
RED llSI' 0 .,, 7 1 7 0 l 44 52 7 35 43 . 77 526. 45 262 , 6A 133. 36 
l''R IJ<8 q 2 7 57 .., 2 9 56 l 58 6 . 69 66),73 661 , 73 133-6 1 
GWM ( ~I IJSP-3'1 • 0 ., 15 9 ~ p 45 4 30 11 , 6'1 57) , l 7 490.28 133 . 65 
HAW ( s , IJS8-'l'l ' 0 ? 24 44 0 25 '•A 1 3 5 . 81) 520 ,47 52() . 47 133 .80 
RFn IJ~R <; > 11 '-" q 19 43 7 53 42 , 113 76',,81 215 .oq 134,37 
~ <p •1se q ; 4() '" g 1 46 1 5 5 50 44.74 560,78 171-?7 134.62 
HAW t SI llSR-30' q ' <p ls 9 4 2 34 4 18 15 . 30 4,:,q.67 2 713. 08 134.Al 
per- 11<e 0 4 47 ?6 0 4 •2 5? s 7.5 l ! . l 3 ;,pa , 13 650.2 5 115 . 33 
MFR ll<P 0 <; 15 ~· 0 ; 20 10 4 57 15. ,,, 3S". 59 348, 0~ 135 . 61 
HAW ( s ) U~ll-,'l ' ~ 5 ?' 55 0 ~ 36 43 3 4q t 4. 51 508,98 295. ~5 135.80 
M~P \J~R 9 ~ •o 10 q ~ 54 ,q ' 50 t2 , 1113 510,96 358.4i l H.61 
HTV IJ(P, 0 7 22 ?5 ., 7 ?1 l~ 4 51 V , 37 746.52 515.! l 13(,,95 
ACIII ( s, USf-10 ' q 7 ,.~ '14 0 ~ 5> si b 11> lS.Q7 737 , 29 5~4.()4 137.23 
~cp IJC:P: 0 I\ '5 4 0 8 29 32 4 ?A 2<>,41 442 , 94 l (>9,26 !37.62 
t:WM I <I IJ~B-31 ' q ~ 3! 5'l 0 9 ,3 23 32 f-. 13 486 , 4 0 4~(>.4') 137.66 
HTV U<P 0 ,. '~ q ~ l 44 7 q 65. 22 494.86 I 77 . 3') D7.94 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(cl Command and service module, 5° elevation angle - Concluded 

MS~N ~-ATl'JN Af01JISJTJm1 L(JSS CLAPSEO TI"~ HM El EVA Tl 0'1 "A~ RA'l',E MIN RANGE REVOLIJTION 

NhMF OAV HO M!N src OAV HO 'II N sec Ml 'I S':C OEG ~ Ml N "' NU~BER 

ACN I SI USl\-1'l ' <; 'l 2! 10 9 0 2A 51 7 12 35.AZ 609.llq 2 II~, 12 13~.21 
f'CR 1J<fl 9 9 •o 47 0 '1 1 74 ~ F 11.04 47? . 34 152 . 81, l3A.1>0 

"~"' I SI USll-10 ' 9 l n 4 32 0 '.'I 0 'I 4 27 n.a() 45 7 . 11 i11 . 55 1 3q . 64 
HTV lJSR 0 10 3,, ! ') ! '\ 17 32 7 10 42,40 7All.69 2 52. I 4 13~ . <>6 
HTV IJ <II 9 I? 4 17 Q !? 1 2 25 7 47 ~2.31 71=14.'i4 2 32 . 01 \39 . 95 
CV! 1q IJSll-10' Q 12 ~5 % Q 12 41 0 • ,. 15, AA 544 , f4 38<l . 96 140.21 
HTV USI\ 9 D "' '3 q 13 41, Z<l 1 5 ~4.02 631 . 21 413 , 69 140 ,93 
ANG IS I l/S(\-31 ' 9 , 3 •a •• Q 14 4 21> 5 4(\ t5.Q7 754.72 455.57 141,00 
VAN II Sp 9 Ji. ? 51 Q !4 7 25 4 )4 11 .75 729 , l 4 5'l9, I 3 141,13 
C:V I Is I IISP- 'l') I Q 14 !11 '\ q '. 4 15 43 • 4, 12. ,n 411~.64 116. 76 141,23 
CPO I S I USP-:\') • 0 14 4~ 5<> 9 ! 4 49 73 i ,3 •. 88 67?,6A 6':>9 , 24 141 . 58 
011\ I S) 11$8-~5• Q ! 4 5:1 sq 0 !4 5Q 24 5 25 13,70 76 7 .52 521 . 05 141 . 70 
61'1A I SI USA- 30 • 0 1• 17 I\ Q t• 37 7 n I 5 , 02 t,09 , 21 699 , 21 142 , 08 
ANG ! S I lf<;B- ~" ' 0 ~~ 33 6 Q !5 3a 54 5 47 20 . 3R l74 . 14 313 . 67 142 , 08 
VhN 11<~ 9 15 ~I, 111 0 15 4?. 31) 6 () 4 1 , 73 613 ,4 7 lat , 2, 142 . I 2 
CV I I S I IJSP-~'l• 0 1• 45 s 9 15 4Q Sq 4 53 ?.3 . 11 403. ?6 235 . 64 142 , 22 
CPO I S l USP-}" ' C !'- l 'l l ! Q !!> ?5 4q 6 3"' 3A ,,s 65() , 67 231.63 142.59 
CIIIB ( <I u<a- ~• • 0 !'- ?7 ~q 0 !6 3c. 21 6 S3 26 . 35 ~25.'>8 357 . 77 142 . 69 
rcx ( s) IISB-3') ' Q !7 ? c.7 9 !7 4 7.6 ,o 5, 55 110.01 719 . 01 142.98 
Mil I SI USS- 'I') ' 9 j7 4 c.p 9 p !"I 4 5 15 17,36 684,96 3 70 . 72 143.04 
GI\M I <J U<R-V) ' Q 17 ,. 5• 9 !7 10 4? 5 4 6 2~ .75 702. 73 293 , 36 143 . 04 
P04 <SI IJS6-3)' 0 1, A >7 9 !7 13 41 5 J 19 , M 6C6. 77 306. 51 143 . 09 i:: VAN USB 9 l7 11 41 q :1 16 24 4 41 12,79 4,1.0• 378.54 143,12 0 
CV I C S I USB- ,O ' Q 17 10 27 " l7 24 '3 5 5 18. 12 261. 75 253.05 14; . n 
CRO I SJ U<P.-1'l' C , .. 51 4? 9 ! A () •o " 48 28 . 60 571,01 318 .42 143.59 
CNII (SI USR-85 ' 9 l 8 ! 44 Q !8 6 '.14 6 49 21 .05 636.15 4?8,47 143.68 
GYM < S I USl\- 1() ' 0 • A 37 51 9 !B 37 ~II 4 37 12 . 48 71 o . 64 476.32 143.97 
rrx ( <I IIS0-3') ' Q 1 R ~5 A 9 !q 40 ~1 5 42 22 .01 326.77 2<l2 . 21 143 . 99 
Mll < SI IJSl\-30' () IA ;o ' 0 !8 44 ~8 5 34 28 , 14 297.28 228 . 32 144.04 
G8M I SI U<::a- -:try • 9 18 30 zq 9 :~ 44 Sl s 23 22 .82 31,5 , f4 256.40 144 . 04 
enA I<! use-~o • 9 IA 4? 58 q ) 8 4q 5 5 7 31 .67 607 , ~4 186 , 94 \44,QO 
VAN ll~P, 0 t• 41, Sl1 9 '8 so 45 3 55 14,0() 545,00 ':\24.0"? 144. tl 
CV I IS I USR- ''l' 0 IA 54 .. 0 ,q 57 57 3 22 8 , 99 462 , 20 ~96.89 144.20 
CRO I SI U~P-30 ' 9 !O ?R ~,. q !O 35 76 6 52 20 . 73 -'l0<> . 8~ 4 32. 00 144.60 
CNS I SI IISP.-85 • 9 IC 17 7 9 '.<l 41 7.4 4 17 a. 10 837. 96 735 , 63 144.66 
GYM IS I us~-1,• c; 7" 7 ') 0 2'1 11 37 4 37 40, <ll 570 . 97 135 . 67 144.95 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(dl Lunar module, 5 • elevation angle 

VCH(CLF 7 

"ISHI STAT('JN Ar out q rurn l.'J~S 0 LAPSF.0 Tl4': MAX EL!?VATJ ON 4AX RA"IGE MIN RANGE <tEVOLUTION 

Nt,,1,,11! llAY HR MIN ~re !'AY 4R l'IN SEC ~l"I SEC O!:G 'I "'' N 41 "IU~BER 

pen U<P ,, 4 '..1! ! ,. ') 4 3• 19 7 4 t I . 45 6241.05 5~03 .48 ,.50 
CRn ( s) l'SR->i • " 

,. ,. ,,. 
" 5 V 20 ~l 6 81. 54 4?.22.1<1 3709. 92 3.64 

CNA ( s) U~R-•5 ' n 4 " .,. , 5 3• 2 (,) 47 3, . 33 55<15. At 3 837. Ob J.65 
l'CR u<• (' 4 J~ s-, ~ 5 43 30 "' 41) 34 . 16 62,5 .15 2Aq> .A\ 3.6<1 
~WM ( s , IJ~R-~') • n ,. 4'. A '1 5 47 44 ~I, 35 70.48 6217.8' 1981 . 91 3 . 72 
HAIi ( s) USR--:1:') • " 5 ' 5 5' " 5 Slj 16 ?2 l'l 44 . 5q 3652.5'- 801.23 3.84 
G'lS fq U<R-P.S• (\ SR ? 4 " 6 5 s 6 41 ~7.4r) 1169.05 326.02 3.93 
r.,yM f s) US'l-3')' (' ,. 

" 
., n ,, 6 41 5 48 45.76 755.35 l',8.95 3.95 

TCX ( S) USR-10 ' (\ ,. 4 '" " ,, q 6 4 36 33.<14 633 . 17 1~7.6') ,.98 
M Tl f s) USR- 3'1 • n 6 A I• 0 ,, 12 1.3 3 57 7.'l9 81<1.2? 6 07 .2 7 4.02 
r:.Rr.1 (<) llSf\-.,_,., , " 6 Q ,. f) ~ 1.3 ;i, 4 29 10.35 869.54 58<1.90 4.'), 
~NG I S l U~R-,n • n !, I?. f, n ,, 22 34 10 2A ?2. l n 1932 . 59 65',.57 4. l O 
ACN ( SI USB-1') ' " ~ ?2 \4 I) 1 11 27 49 12 48.'13 5917 . 36 1648.21 4.34 
PFf'\ us~ n 6 ~s ?' ') A 3 44 AS 22 79. 60 539'l . l0 3125.69 4.47 
CPO ( S l USR-3n • " 1 :c, 29 0 ~ 30 2 70 ;~ 34. 63 6134.92 3262.57 4.56 
MFR IISR " A " '1 0 . '-3 13 43 13 73.63 5519. 60 121)1 .65 4.67 
G\il,.. (<) U~B- 3f'\ ' (' 8 ll ~,. 0 8 44 44 13 17 41 . 39 4004. 38 1265.08 4.6'1 
HAW < S> l,Sf'- ,~• " q 40 • " 8 54 Sq 5 53 14.70 1059.86 ~49. 40 4.82 
(,YM ( s) LSR-1'1 ' (' Q 4'l ,., Q 4 ?5 2 44 5.q7 1116 . 26 1007.'ll 4.92 ~ ANG (q U<R-31' 0 Q 14 3' 0 Q 20 51 15 n R.53 JQ77.0'l 2420- 61 5. 10 
ArN f SI ll~fl-3') • " Q ?5 1 3 0 lJ 49 31 84 17 44. 27 5593.05 3426.74 5.34 
PFO USA ,., q 42 '! (' l t 12 27 ~9 55 73. (12 4993.05 36115.50 5.41 
MH IISR r 11 23 :3 0 • l 39 52 16 38 40.68 2915.13 645.87 5.64 
f-lAII ( s, USfl-31 ' 0 " 4~ 4'> 0 l l 56 9 7 20 20 . 3"> 1317- 31 5 01. 50 5 . 82 
HTV IISR 0 12 ') ,,. 0 12 43 19 43 5 50.14 552<1.55 1472. 74 '> . 08 
ANG f<) USR-3:)' (' 12 ,~ Q 0 13 17 4\ 50 32 11). 53 6217.15 4634.14 6 .1 7 
VAN IJSB 0 S? 5'1 0 13 26 27 33 37 6 . 7R 6148. 16 5980.23 6.l'l 
ACN IS l IJSB- 31 ' (' \2 34 57 0 14 4 •2 90 55 71 . 71 51H.64 3448.15 6.30 
CY ! (SI USR- 3') ' " '. 3 4 26 0 ~4 6 17 61 51 22 . 0<1 6201.10 3700.19 6 - 31 
R<O U<R 0 1' 50 " 14 8 52 64 52 26 . 89 61<10. 29 3428.30 6.32 
MAO ( $) U~P- es • I) 11 '" 41 0 ;t. 9 •4 39 13 14.38 5880. 65 3344.05 ~-33 
MFR USB f'\ 14 3!. 4n n 14 37 41 6 l 42 . 75 908.34 2 02. 06 6 .6 l 
GIi" (<) U<R-31) ' 0 14 37 .,,, 0 14 4~ 44 5 11 17. 11 71)4.94 395.14 6.67 
HTV ll~A 0 15 2 2" !) 15 '.3 47 11 21 58.12 1040.18 3118.66 6.97 
ACN ( S l USB-30 ' (I '· 5 3~ •4 n 15 41 38 11 4 32.85 1112.81 591.07 1.22 
MFR u<R f\ 16 l \ 37 0 !6 16 33 4 51> 14. 05 670.<l5 44'1 . ',7 7.60 
~Wlol ( <) llSB-31 1 n \6 \6 36 0 16 22 2, 5 47 16 . 04 78'1 - 71 467.44 7.66 
HTV U<R 0 II 42 ! q f'\ 16 54 20 12 2 52.50 l 376. 59 454.61 7 . 98 
rY 1 f S I USS- 30 • 0 17 16 58 0 17 25 l3 8 14 ta.to 1021. 50 671 .06 8.24 
HTV tJ<'l 0 l II 7' II 0 l'l 34 51 12 42 82.39 12114.42 3q4. l 7 R.97 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY- Continued 

(d) Lunar module, 5° elevation angle - Continued 

MSFN STAT!O'I ACOUI SI T!ON LOSS ELAPSED T l 'IF MAX ~LEVATIO't '4AX RANGE MIN RANGE REVOLUTION 

NAl'F OAY HR MIN ser DAY H~ MIN SEC MIN SEC DEG N Ml N Ml NUMBER 

ANG (q 1!$11-30' I) 111 44 29 0 l S 53 6 8 37 IS. 48 1084. 5q B61. 02 9.lt 
VAN USB 0 11\ 4'3 ~l 0 l '3 51, 3() 7 3<> 13.69 1')71.68 B55.54 9 .1 5 

CY! ( Sl U<l\-30 1 0 I~ 56 I! 0 lo 5 1 I\ 50 47 . 72 744 . 48 307 .19 9.24 

MAD f SI lJSl\-85 ' " 10 l 0 1q 7 8 6 7 14. 00 822.03 621 . 0<> 9 . 26 

CPO < Sl USII- 3'" 0 1 <> 3"' 7 I) 19 3(1 31 1 28 5.59 C/70. 14 <>7') . 14 9.59 

CNA ( ~, U<;B- 85 ' 0 \Q 41 ,;7 0 ! q ,1 5 9 12 23.81 1111.22 62 o. 71 9.71 

HTV IISA 0 21) 2 \7 (I 20 14 3 lL 45 32 .63 10<>1.68 656 . <18 9 .93 

GPM ( s, USf\- ,') ' 0 21) ?3 ,t, " 20 28 53 5 l7 8.52 1191.53 1051 . 33 10.'16 

IIOA f Sl U<P-10' 0 in 71 ~ 0 2" 32 ,1 5 45 9.96 1053 . 95 91 6. 3 5 1 O. I 0 

ANI: (<J USB-31) ' 0 7n 23 14 () ?0 33 31 10 17 58 . 8/l 1093 . 87 331.02 10.10 

VAN tl<(I 0 2n 2"' z, 0 2'l 36 50 9 26 60 . 94 104,.26 286.57 10 . 15 

CY I IS I US!l-1')' 0 ?'> 36 44 (' 2') 43 51\ 7 14 26 . 66 706 . 52 384.49 10 . 22 

MAO ( S l ll<B- 85' 0 2'l 41\ 12 C ?') 46 6 ~ 53 15 .44 564.46 493.01 11) . 25 

rPo ( <;) USA-3) ' 0 21 l~ I '- I) ?1 21 '-2 9 28 47. 77 892 . 27 3"'6 - 60 10.60 

CNR (q u<s- e5 • 0 21 2" l ~ " 2! -. I 37 11 18 52 . 22 1081.20 417. 82 10 . 71 

HTV U <8 0 2 · '-5 J0 0 :? l 49 ?<> 4 0 6.50 1360.60 1317 . 50 10 . 8B 

TFX ( s, IISl\-1'1 ' .0 21 5q 26 ('l 72 ,. ,1 6 25 10. 72 113q.36 937 , 26 11.01 

MIL ( s , USR-VI' I) 72 I) 5; () 2? 0 40 fl 47 25. 51 97,.01 524.25 11.05 

GA~ (<) U<B-30' 0 n /) 5'- '.) 72 1 'l 7 9 12 39. 74 991 . 4q 382 . 45 ti . 08 

ANG ! SI lt~ll-3'1' I) 22 4 54 0 22 11 48 6 53 14. 36 '121 .7 7 705 . 77 11.08 t; 
BOA (q US!\-11) ' " 22 4 S7 0 22 13 26 8 29 •2.18 8eq.30 389. 93 11 . 10 

VAN u~a 0 22 8 12 I) 72 15 46 7 34 2•.n 668 . 51 4?.6 . 37 11.13 I\) 

CY T ( s) USB-111 ' Q 27 17 ' " 0 22 23 32 6 21 23. 6R 666 . 75 14'1 . 07 11-23 

~All ( S l 1•~A-1=1c; , 0 72 2n t• ('l ~2 24 l" 3 54 9.3') 723,74 597 . 3<1 11 . 25 

CPO (q UStl- 31'l ' C 22 51 32 " 23 2 I 10 28 41.tl 1on.2s 438.42 11.60 

CNll ( q USl\-1\5 ' (\ ?7 <Q ,1 n ?3 11 45 12 " 56. 56 1191 .111 4 37.46 lt.71 

GYM (q IJSB- 3) ' I) 7• 3; .. " ?3 1.2 19 A ?3 20. ')3 1192.06 656. 00 11 . <>q 

TFX < SI U<fl-30 ' /) 71 36 2"' 0 23 45 36 q 12 39.81 82'- . I 7 3 62 . 03 12 . 01 

Mll , ~, U~A- ,~• n ?'I ,.,, ,1 0 73 4Q \0 8 3<1 42. 96 755. •9 297 .76 12 . 06 

Gl'M ( s, lJ~f\-30 I C ?3 I.\ 4 " 23 49 27 8 23 39.46 s1n . 29 316.61 12 . 06 

ArA ! SI USA-.,') , I' ,, '-4 47 n 23 52 37 7 so 3<> . 22 72'1.32 295 . 66 12 . 11 

VA'I ll~f\ 0 23 LC/ 1 8 (\ 21 54 53 s 35 13.,37 753.05 53~.55 12 .1 3 

CY I ( s, llSl\-30 • Q ?3 56 4'1 l 1 3 I~ 6 27 75. 75 497. •R 139.55 12.22 

cor I SI USR-3"1 ' l n 3! ,.,. l ' 42 ;q 10 ,;5 29.r17 1 3"0 . S'I ~47 . 69 12. 1,2 

(''A ( s, U<A-P.5 1 l (\ ,') , q l :) 51 21 12 35. 50 121'1.<14 616.83 12.70 

4AW (" IISI\-Vl' , 3 -.n l R ZR 4 48 7 . 60 1253. 0 1 1144.'-0 12 . 84 

crs ( s I lJ'if\-q< I ' 13 1• 21'1 46 7 3 1 11 . ns 970 . <9 615.56 12. <>6 

GY" IS) USll- 1"' l 13 6 72 0 R 54 q4 . 51 924. 78 22<1. 51) 12 . % 

TFX ! Sl U~R-301 1 16 37 2'- 43 R 5 3 l. '11 757 . 86 '75. 2 5 13 . 01 

MIL ( <;I IJ~R- ,rJ ' '?l 7 ?8 7 6 59 24.21 795, 62 400.01 13.06 

G?M ( ~, us~-,'l' 7? f, 28 2~ 6 21 I e. 07 736.47 46'.l. 30 13.06 

Rrb (., US!l-,'1 ' 24 ~,. ,1 51 6 ~q •2 . 45 60<1.'-9 l 9~. 91 13.1)9 

VAN llS~ l9 Q ~5 f, 5 56 22 . tt ~10.01 138.57 13.1 3 

CY! ( <) U~fl- n ' l "' 7 5' l 40 34 2 43 6.2<; 68 l. '- l 6f,~. 2 8 13. l 0 

RC(l ll<R I 5'- ! 2 7. ? 4 7 51 20.'.'9 ~06. l 9 5q11 . 64 n .n 
CPO < SI ltSF\-:\()' l ? 11 '~ 2 ?3 45 12 7 40.\\ 1252. 51 <;6!. ~7 13.6! 

CNI\ ( s) l.l<;.R- A5 ' I 2 n ,, 2" 7 9 I 14. 16 14\0. 99 1049.35 13 . t,6 

HM./ (q USI\- Vl ' I ? 4'l ,,., 2 sn ?2 9 51 40. •4 1013 . C3 414.4'> 13 . RS 

C:('1$ (<l U<;.A- '!~ • I ? 52 7,; ' n 6 7 41 17.95 819.49 HO.IS 1, . 97 



TABLE VI.• RADAR ACQUISITION AND LOSS SUMMARY· Continued 

(dl Lunar module, 5 • elevation angle • Continued 

MSFM ST 4T ION AGO UI 5 IT ION LOSS ELAPSED TIME "IAX ELEVATION 'IAX RAN(;E MIN RANGE REVOLUTION 

NAME DAY HR MIN SFC DAY HR MIN SEC MIN sec DEG N Ml N Ml NUMBER 

(;YM (q USf\-10' l 2 51 47 3 l 10 7 22 28 . 55 92().53 358.1 8 13.97 
TFX IS l USB-30' I , 57 2! 3 3 53 6 n 20.n 761.71 429.24 13.99 
MIL ( s, IJSR-30' 1 , 1 17 ' 7 4A 6 31 30.45 664.71 280. 21 14.04 
r:1111 ( S) USB-30' l 3 7 !1 3 8 13 5 ~Q 21.63 707.76 346 .79 14.06 
Bf'IA f Sl USB- 30' l 1 4 49 1 3 10 42 5 52 23.52 611.67 313 . 71 14.08 
ANG ( <;) USl\-30 ' 1 3 7 ~7 l 3 II 49 3 51 9. 63 703.36 550. 37 14.08 
VAN IJSI\ l 3 8 17 I 3 14 3A 6 l 29.53 626. 4 8 2 55 . 53 14.12 
ir.N I Sl llSB-10 ' I 1 2" 41 l 3 27 37 6 54 24. 35 654,A6 390.04 14.23 
RED US/I 1 3 12 2<1 1 3 42 55 10 26 53.33 1129.32 3 61. 79 14.39 
CRO l SI IJSI\• V) ' 1 3 51 7.1 l 4 4 A 12 44 73 . 85 1394 . 53 409.29 14. 61 
G14M I Sl IISII- 1') • 4 7 7 1 4 15 12 8 4 12.61 1237.13 999.19 14 . 69 
HAW ( s) l!SR-3~ • 4 2C 4<1 l 4 29 35 A 46 32.57 8'H. 34 404.84 14.82 
r-r>s ( s) ~S8-?5 1 4 ~2 '3 l 4 39 16 6 53 48.30 Hb.81 213.17 14.96 
GYM ( s) IJSB-311• l 4 34 H l 4 4'1 42 6 26 27.07 831.26 314. 83 14.96 
TF.X ( s, USf\-3') ' l 4 37 ?4 l 4 44 1 6 38 44.05 786.78 211. 72 15 . 00 
'Ill ( s) USR- 30' 1 4 4! ' l 4 47 26 6 23 26.59 675.05 311.38 15.04 
{;flM I Sl lJSR-1')' 1 4 41 ,~ l 4 48 17 6 40 38.61 534.02 233.30 15.04 
ANG ( s, USij-3')• l 4 46 23 l 4 52 54 6 31 31 . 97 766. 29 269. 39 15.10 
ACN ( SI U~R-V> • I 5 7 1 5 6 16 5 II 12.29 571. 15 529.64 15.20 
RFD lJSI' I 5 13 5' 5 19 58 6 5 20. 21 60'1.23 3 86 . 98 15.37 
CPO I ~l US[l-10 • l 5 34 4q 5 34 59 0 l'> ~ . I 2 756.02 756. 02 15.54 
G"'M ( s, USll-3'1' I s 43 57 5 50 36 6 38 45 . 11 595. 71 202 . 65 15 . 66 ,_. 
HA14 Isl IISP-3')• 1 5 5q "4 6 2 53 3 19 7 . 115 6~5. 29 655,29 15 . 80 ,_. 
GOS ( s, USfl-85' 6 4, 6 !3 38 5 54 l 'l . 22 646.61 395. 87 15.94 VJ 
GYM l<l USll-3" ' t, q 1, s 16 4 6 50 h2. "'1 548.64 169. 31 15.96 
TFX < S> lJSll-1') ' f, 12 zq 6 18 31 6 l 19 . 90 70 5. 07 3 66 . 85 15.98 
RfO USB 6 49 11 6 55 15 6 2 19. I l3 714. 35 3<19. 70 16 . 38 
"FQ USP 7 17 41 7 2'. 6 4 22 9 . 19 607. I 6 606.38 16.62 
(;'4"1 (q IIS'l-1 'I• 7 ?n 15 7 24 14 3 5q 8 . 94 677. 22 614.76 16.64 
HAW ( ~, IISij-30• 7 35 l~ 7 39 !5 2 59 7.6') 6f.6 . 37 666. 37 16 . 81 
GYM ( s) USB-3"' 7 45 24 7 49 14 3 50 8 . % 723 . 07 625.19 16.93 
RFO lJSB II ;?3 55 8 3'l 4? 6 47 52. 46 593.30 187. 00 17.36 
MER \ISO l II ~I 14 q 511 l 6 46 511 • 7) 556.04 I 71, 98 17 . 6?. 
HAW ( s, USR-31' I 0 Q 

! ' 0 15 'I 5 55 18.26 726.90 400.72 17.83 
PFO llSB I 9 59 44 !'l 4 19 4 34 10.11 610. Al 581 . 10 18. 33 
Mm •JSR 1 Ill 27 , 

!I) 3? ,., 5 27 13.84 521.69 490.38 18. 61 
HAW ( s, USII- Vl • 1 1 n 43 5? 1 10 50 24 6 32 12.64 5114. 61 263. 76 18.81 
MFR USP l !2 2 4\ l l? 7 42 5 0 l 2. 51 738. 112 523.22 19 .62 
HTV USP. I 17. ~~ s l 12 41 l 5 55 17.qq 755 . 49 418.84 !9 . <16 
ACN I SI USA- 3'l • I l' '5 l 13 ~ 50 4 23 C . 42 618.80 590.08 20 . 22 
f"~P 1/ SB l l3 37 Pl l D 43 41 6 23 2e.29 631.21 3 n. 12 2') . 63 
r14'1 ( s, 1I<;R-":\1 1 l p 41 3" l ! 3 48 7 4 37 9.94 606. 40 59() . 92 2'l . 67 
HTV IIS[I I 1,4 9 26 !4 16 19 6 53 56. 95 503 . 41 l 79. <10 20.94 
ACN f Sl USR- 3rp I 14 35 2'> 14 41 52 h 25 30.88 581. 75 270.09 21.21 MCR >!SB l 15 !? l' 15 Ill 35 h 23 '.6.Q3 /,48.39 3'l7.39 2\.60 
GW~ I Sl USII- 31' l 15 ,7 ~5 !~ 24 ~ ,., 4'l 3~.97 545 . 29 225.Ql 21.66 
HTV u~•. 15 44 ~4 15 51 7 6 13 21. 54 736 . 00 36~.60 21 . % HTV u<n 17 19 43 :1 26 30 6 46 45,1() 559.07 208. 74 22 . <14 
CY! ( ~) l•SB-30 ' J7 49 47. , 7 SI, ! 3 f, 31 ,;i .7q 543.37 253.99 23.23 



TABLE VI. - RADAR ACQUISITION AND LOSS SUMMARY - Continued 

Cd) Lunar module, 5° elevation angle - Continued 

MSrN STATION ACOUI S l Tf rJN Ln<s CLAPS~O TIM~ ,'IAX El ~V4T ION 'IAX RANf.E MIN I\A'lf,f REVOLUTIO'I 

NAMF OAY HP MIN SFr; OAY HR MIN SEC Ml'I SEC DEG ',j "' "4 Mt NUMBER 

"<~ D I Sl lt5R- 8 5 • J7 55 !7 57 25 I 2~ 6.1)1 7 ~l.52 721 . 52 23.25 
CNR (S) USA- •5 ' lR 3R ,~ '~ 3R •6 0 36 5 .11 768. l 5 768. l 5 23.69 
,<Ty U<fl l R <4 ~6 \Q l n 6 4 20 . 45 744 . 5Q 3 76 .4 7 23 . 94 
ANG ! Sl llSB- '0' 10 11 ?~ !9 l'l ?-6 I, 9 "'.L6C, 617.87 332 .44 24. l /J 
VA'I IJ<R \Q !7 l , !~ 7? 56 5 45 17 . ?.'l 754.4 8 42'l.ll7 24 . 14 
CVI (() u<s-,o • l" ?.4 4~ \0 3l [) ~ 17 :?3 • 56 7411.11 317. 83 24 . 24 
M~O c Sl IIS!l-R5 ' 1<1 28 16 19 13 20 5 p 14.n4 675 .46 4R~.32 24.27 
CPO I Sl U5!1-3')• 211 l ?7 ~◊ I., 33 5 I, !l.87 563 .f! 541 . 57 2 1•. SR 
c~,a ( 5) u<s- ij5 • 2" Q 21 n 15 32 I, l t ?.2 . 25 664 . 67 358 . !17 24.70 
f.RM I Sl 11$8-311 ' 211 47 Q .?" 51 5 1 •1 0 .'31 7>?, . 45 1>00.21.> 25.06 
arA ( s , US!l-1" ' 2~ 5n ! ~ n 54 4~ 4 32 10 . 06 ~68 . 93 555.05 25.08 
ANG I Sl u<a- ~, , 2n t.R 35 l 21) 54 11, s 40 l6.ij5 710 . 72 426.82 25.0A 
VAN lJSR l 7~ 51 1~ l n SR 12 6 35 v,.14 524 . 61 241 . 91 75 . 13 
rvt ( S l lJSB-3'! ' 1 Lt ') 1 21 6 7 6 4 20. en 625 . 1 3 372.9') 25.23 
MA[) I SJ U5B- 85 ' l 21 , 4P 1 71 7 53 5 4 l ~ . l)l 7~3 . 40 51)9.49 25.25 
CRO I S l ll5B-3> ' 1 2'. ~5 ?.n 1 21 42 11 6 51 53 . 55 531.\ l l 8'> . 16 25 .5<1 
CNB ( $ 1 • 1~8-ff'i 1 l ?l 43 45 1 2 1 5(1 30 6 45 43. 49 564 . 22 214. 77 25.68 
T<.X I S l USB- 3n • I 22 17 34 1 7?. 22 6 4 31 9.7'> 599. 07 587.07 26.00 
~IL ( $) lJSR- ~11• l 22 2'l I, I 22 26 3q 6 32 35.06 61'>.1~ 246.91 26.04 
GAIi ( S l l•S8-3'l ' I '2 2" ?4 I 22 26 58 6 33 35 . 87 752. 76 242. 63 26.07 

~ 8CA ( Sl USR- 1'1 • 1 2? 23 46 I 22 3n 10 6 44 49.69 555. 2" I 91. 86 26.09 
VA" U<R I 22 27 15 1 22 3? 40 5 4 12.16 7(-1,. 24 529.60 26.ll -i=-
MAD ( S1 l!Sfl- 85 • 1 72 ~9 ,1 l '2 3Q 57 0 24 5.13 761.24 7 61. 24 26.21 
CVI ( S l usq- 3'l ' 1 ?2 ?-5 5 1 72 41 28 6 22 3<1 . 9'> 753.19 226.38 26.22 
CPfl (<) U5~-Vl• I n 11 1 5 l ?3 16 36 5 21 14. A4 67R.05 4 76 . so 26.57 
CNA ( Sl 1158- q5 ' 1 ?3 1 ~ 47 1 ?3 24 57 6 1n 20.21 76 5 . 8 5 2 eQ.88 26.68 
GYM IS l USR-1'1' I 23 4• 43 I '-3 54 '8 5 54 24 .73 761.59 '23.23 26.'15 
TFX (() 1158-111 ' l 23 5'. p 1 23 57 44 6 26 84 . 1 9 763. 64 14q.69 26.99 
MIL (q 11<8-30 ' 1 23 55 11 2 0 I 31 6 10 19.74 760. 35 225.23 27.04 
GRM ( 5) USA-3'1• 1 23 55 51 2 ~ 1 53 5 59 24,03 763 .1 7 332 . 14 27.04 
ROA I~ l U5B-30 ' 1 23 58 40 2 " 5 14 6 24 70. 36 760. 99 155. 95 27.0 8 
VA" ll 5A 7 0 ?. 42 2 0 fl 44 6 2 25 . 43 757. 80 314.l 5 27.13 
CV! CS l USB- 3') ' 2 0 11 11, 2 0 14 41 3 24 7 . 78 102.on 643,79 27.20 
RFD us~ 2 0 29 ~3 2 n 33 5 3 32 7 .26 686 . eS 684. 71 27.36 
CPO IS l tr~fl-3')' 2 ') ,.,., ?1 2 ') •2 44 6 21 20 . •3 731.17 402 . 39 27.60 
HAW I Sl IISB- 30' 2 1 12 3?. 2 I 111 l 5 29 13.27 514 . 09 513.98 27.82 
GOS I SI U5R-85 ' 2 l 27 ~~ 2 1 2~ 42 6 4 21 . 01 694.17 %8. 95 27.% 
1,YM (<I U58-30 ' 2 l 23 ?5 2 l ?.9 ~9 6 34 32.82 614. 98 263 . 04 27.<16 
TFX ( SJ USB-31' 2 26 4'l 2 32 59 6 lfl ?5 . 35 64 I. 34 318.39 28.01 
Mil IS 1 USfl-V>' 2 ~(I 77 2 17 '.) 6 32 35. <lO 630 . 84 240. 75 2s.o• 
G~M (q USB-30' 2 3, 8 2 1 37 35 6 27 31 . oe 552 . 69 7.69.34 28.05 
811A ! S l USB-3') ' 2 34 l 2 l 40 0 5 5q 20.47 713 . 01 369. 19 28.08 
ANG t S l U58-30 ' 2 ~I> 4ij 2 l 41 12 4 23 9.94 631 - 36 577. 52 28.10 
VA" US'l 2 l 37 ~A 2 1 44 3 6 25 31 . 96 638 . 33 2 60. 68 28 .12 
ACN ( $ l IISSl-1') ' 2 I 5::, 1q 2 I 55 45 5 6 12 . 18 546 .42 518. 34 28.22 
REO USR 2 2 2 41 2 2 9 19 6 57 so. so 531.66 l 77. 88 28.37 
r,RO ( Sl IJSR-3'l ' 2 2 21 l' 2 2 2~ 14 7 0 4<1.43 605. 84 20A. 1 8 28.57 
HAW ( s , IISR- 3') ' 2 2 46 51 2 2 53 3<1 6 46 4 2 . <12 512. 13 216.53 2s . e2 
GOS ( $ l 11~8-85' 2 ? 57 1 0 2 3 3 48 6 28 31.95 5 91 • 1 7 265. 17 28.94 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Contiooed 
{d) Lunar module, 5 ° elevation angle - Contin~ed 

I'~ FN (T A T l f"N hfOUViPlllN Lil~~ •tAl>SFO T IM': MAX ElE VAT trJ'I ~ AX RA'IGE MI N RANGE RE\/ OLIHION 

Nl\"" r OAV M~ Ml"l s•r DAY MR MI N SEC M!'I sec OEG ... fo' I ... '11 NUl'BER 

GYM f ~ , u~o- ,1 • 7 , 58 4? 7 3 5 Ill 6 29 3 1 . 3 7 576, 98 21>11. 57 28.97 TF X ( q U<A- 31) ' 7 3 I 5• 2 3 9 ! 'I (, 24 29. 6 4 748 , 35 2 79 . 50 29. 0 1 '1 fl f $ ) ll~A->') • 7 ' ,~ 2 3 1 I <9 6 22 29. 0l 635. 75 n• . ,2 29 . 01 r,RM I 5 l U<;O- .._,., , 

' } ~ 2! 2 ' 12 4 ' 6 2 1 10 . ')2 67,. 25 273. 65 70. ')5 At-.•,; rq ll~A- ~') • 2 ' 
.,, ., 2 ; l7 ·~ 6 4 3 74 . 46 5')2 , 70 l 40.5l 29.11<1 A(N I SI 1'1;f\-~'l• 2 ' 
,. • '· > 11 ?• ,. 12 ~J . 311 5<1 7 ,? 1 34n. 2 9 2<1.?? RF'l 11SP 2 ,. II 2 ' 4 4 41\ 6 32 23 , 2? 763, 0• >62. 7'J 29,1• ron I 5 1 11~11-''l ' 2 ' <7 4<1 7 4 l 74 ) ' 4 7 . Bl 746. 35 688. 95 29.55 r:w .., ('l uc;R-,'l ' 7 4 II 4' 7 4 15 1, ~ 28 76. 17 62 8 . 2 1 323 . ~6 29. 67 Mi _, I~ I IIC:P,- ,Q t 2 t. ,. 

"' 2 4 211 7 4 47 10 . 54 7 57. ?0 571. 10 29. 81 Gr ~ ' ~) 
u~11- •• • 7 4 >2 ,,. 2 4 '" 20 • 4 5 \7. 14 7.?2 . 11'.1 4 2'1. ' ' 2<1 . 03 GY"°' ( ., tJ(fl- J"I' 7 4 ?' 5' ? 4 411 41 " 4 '1 53 . 02 5~7- 54 1116 . 1 5 29.95 r•x I SI lJ(/1- >'I • 7 4 ,7 p 1 t. 4> 10 6 lt ?2. 15 1>93, 35 357. 22 29. 9'l (;A~ ! SI IJ~ll-l'l ' 2 4 44 ,. 7 4 4s I n n 5 . zq 7~5 . 65 7 55. 65 3?,(11 oco IJ<R 7 1' ·~ 2 5 ?O 2 6 23 ~5 . % 56,. 93 3 19 . ~4 3') . 37 Mrp ll(R ? 5 44 7 7 s 45 21 I 13 5. 8~ 72f. . 86 726 . 81, 3n. 62 f.W~ IS I U(I\-VI' 7 5 44 q 2 5 49 4 4 5 35 16 . 23 649. ('Cj 4411 , 56 30.66 MAW ! S I U(l\-3'1 ' 7 5 •q "' 2 6 3 21 4 2 <I . \7 703 . 211 61•.I 7 3? . 83 r:v v ! ( I "~~_.,., , 7 ~ 0 47 2 ~ 14 10 4 31 q . 9 7 62 s . 50 5'10. I~ 311 , 91 Qf() 1(1\ ? ,, •11 4:_\ , 

6 •s ?2 ,. 3'1 3'-. 81 74'3 . ~4 252. 11 31 . 37 t: •.t"O ll(P 2 , s ~· 2 7 ?2 lR ,. 4 ? 45 . 51) 58'l.46 ?04 . 4~ 31.62 VI ,_./IW ! S l 11(1\-V"I • 7 ,, ,.~ 2 7 >q 4~ 6 2 2n . 26 61 n . '11 390. 73 31 , ,3 ~rn 11(1\ 2 ~ 24 n 2 8 29 ?.4 5 11 13 .79 683 , 36 4 90. 60 32 , 35 ME'R IISR 7 8 5' I" 2 q S7 29 " 12 22 .43 668. ('9 353. 69 32 . 63 M~W 1q lf(ll- ''l ' , CJ q ,. 
2 ~ 15 • 6 27 ~6 . 25 728. 82 3 12 . 52 32 . 82 "'"" IJC.,fl 2 1n 27 , 
2 ! 11 32 ,, 5 3'.) 13. 'B 51 7. 22 49". en 33.62 l'' V tl(R 1 '! ,, 11\ 2 5 16 4 s, \2 . 57 714. 27 522 . 75 33 . '15 4(., (q ll(t\- 3<" 7 11 '6 '4 2 11 ,n 0 3 25 1 . es 725, I 6 652 , 43 34.22 ~ •q (1(1\ 7 12 s• 7 12 8 2 1 /, 28 28 . 51 595. 20 2 95 . 1 > 34,62 r;wM (() us~-31• ~ • ? ~ 

, ~ 
2 12 12 21 4 6 o. 30 691. 6 1 6 10 , 12 14 . 66 HT\/ u•~ 7 ' 2 ,4 R 2 '2 4 n 50 6 4~ 4 1 . '14 638. 84 220. 15 34 . 94 A(N I <; I ll~B- ~"l I 2 n ,., , 
2 !3 6 40 6 1~ 43. 111> 6011 . o 5 2l0. 62 35 . ?l H CQ 1)(11 7 13 '6 . ., 2 !3 43 72 6 24 ?7. 74 6P2 , 87 30-J . o, 35,62 t;WM ! SI U<;'l- ' 1 ' 2 !> 4? 5 2 !3 4 8 4 6 6 40 4 2 , 0<!, 62 5 . l 8 211 . 12 35 . 1>5 -rrv ll~A 2 14 ., 17 2 14 16 n 6 42 38 . 34 51,9 . rn 235 . 93 35 , '15 HTV 11s11 2 1• 44 , ., 
2 !5 5 1 4 6 36 3\ . 02 7H.l 1 277 . 22 36 . 95 CY I ! <I USB- >n • 2 16 14 si 2 l ~ 20 "\4 5 4 2 l b .4'1 76fl . Ol 435 . 6 1 37 .22 HTV 11 ~11 l 17 !<: ,o 2 ! 7 25 ss 6 25 28 .41, 580. 75 293 , 07 37.'13 ANG ! <; l 11(8- ,,., • 2 17 3q •R 2 \7 4 3 S2 5 13 14.03 721 . 37 480. Cl5 38 . I "I VA" U(I\ ? p 42 ,. 2 17 47 11 4 4 5 11 . 87 718. 73 532 . 72 3q . I 4 CV I IS I U<;P- l'.l ' 2 , 1 40 '11 2 17 55 S T 6 47 53. 16 5~0. (.10 I 84 . 4 7 39,23 '1AIJ ((I llSll- 8~• 7 17 51 ,. 
2 17 57 4~ 4 \I) 'l . 12 653. 5'1 6 15 . 12 '19.21, CRO I S l use- 3n • 2 ,. ?7 ~ 2 1~ 3('1 14 3 4 1 .n 661 . 6 1 61,1 , 61 38 . 511 (N!\ ( <; ) 1)(!1- 85 ' 7 l \l 34 .,, 
' 18 30 % ~ 24 14 . 83 710 .43 4 72, 4 ,~ 38 . 1,9 8~A ! S I ll~fl->') • 2 10 I'> 1• 2 ! O !II II l 56 6 , 31 71)9 , 80 709. 81) 39 . 08 Atlr, I S l U~A- • ~ • 2 l" I~ 5• ? JO 10 16 6 19 24.98 698. 66 322 . 54 3'l. 10 VAN 11~!1 2 10 16 14 ? M 22 ~, (, ,1 39. 68 64'1 . ll 226, 1' 39. 12 CY I 1(1 11(11- >f) • 2 10 24 ,,. 7 !9 30 40 6 14 n . s9 717 .76 351.71 39 . 22 ,uo r S I USR- 8 ~• 7 1q 27 S') 2 19 32 21 4 3 1 10.10 1,7.1 . 80 5116, 69 39 . 24 



< 

TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(d) Lunar module, 5 ° elevation angle - Continued 

M~FN STATION ACQIJJ S ITlnN LOS~ ELAPSED TIME MAX EL"VATJON MA X R4NGE MIN RANGE RE VOL UT! ON 

NAM ~ DAY HR MI N SEC DAY H~ MIN SEC MIN SEC DEG N Ml N Ml NUMBER 

CRO I S I USfl-3'1 ' 2 2'1 n 2 2 2~ 6 46 6 44 45. 65 616. 46 2 06.00 39.58 
CtJ B CS I lJS8-85 • 2 2'l 8 44 2 'O 14 S'l 6 14 21 . 94 753 . 26 160 . 70 39.70 
TF X IS l USB- 31) ' 2 21l 43 45 2 n 45 32 l 4 6 6 . 27 710.(15 710.05 39.99 
MIL ( s , USfl- 30 ' 2 7.n 45 1 2 21 51 4 5 51 19 . 13 734 . 45 394.26 40.06 
G8'4 C $ l lJSR- 31) ' 2 21) 45 q 2 20 51 45 6 3(, 16.46 6'l9 . 67 241.21 4?. ?6 
AN~ r s , ll$8- 1? ' 7 ?O 5'.) 2A 2 n 52 5 l 31> 5 . 85 7 30 . 3 5 730. 3 5 40. 06 
8l'A I S l USfl- 1'1 ' 2 21) 4~ 47 2 2!) 54 58 I, l'J 21 , 35 75 5 . 36 364. 84 41).11 
VA"I USfl 2 70 51 4 8 2 2'l 5 7 45 5 56 1q . 12 627 , 08 396. 85 40. 13 
CY I I S l USB- 30 ' 7 2l' 59 32 2 71 6 18 6 45 45, 22 517.22 207.04 40. 23 
r Rn I S l IJSll- 1() ' 2 2 1 35 'A 2 21 41 38 6 9 21,44 646. 03 367.94 41).5'1 
CNB ' s, uss- a.s • 2 ?I 43 28 2 21 49 45 6 l'> 24 . 18 618. 71 332 . 15 40 .68 
(:YM I S l U~8-30 ' 2 ?2 1" 46 2 22 18 12 4 25 13. 77 747.06 489. 35 40 , 96 
TOX ( s ) USB-31 ' 2 22 I 5 51 2 22 22 23 6 3l 42 , 19 76 5 . 26 215. '13 40,9q 
MI L ( s ) us~- n • 2 ?2 1 q 3') 2 22 26 16 6 45 '>I , 52 713.21 166. 90 41 . 05 
r,~M I<) lJSB- 10 • 7 22 2~ 2() 2 '-? 26 36 6 15 32 , 53 7 57.l 8 264 , 'll 41.05 
flDA IS l IISCl-30 ' 2 22 23 20 2 22 31) I 6 31 75 . 51 764. 61 I 54 . 5 5 41 , 09 
VAN USA 2 '? 27 ?.3 2 22 12 58 5 34 16 , 65 742 . 83 437 . 5 0 41 . 13 
CY I I SI USfl- 3'1 ' 2 22 '.\4 47 2 22 4n 57 6 9 29. 93 763.89 2 82 • 32 41 . 22 
CRO IS l IISB-3Cl ' 2 2, 11 12 2 23 16 3'1 5 26 15. 89 667. 80 452 , 34 41 .57 
CNR C S l U,R- 85 ' 2 ?? l'l 1 , 2 23 23 1 3 51 8 . 60 760. 71 62°. 14 41 . "6 t:: GOS ( <; ) USA- 85 1 2 23 4 8 7 2 23 52 50 4 42 11 . 60 654 , /'10 54l . 3Q 41,94 
t;YM ( s , USR-V'I ' 7 23 4 7 51, 2 ?3 54 28 6 3 2 R0 , 06 732. 74 1 51 , 23 41,96 °' T EX I S l USA- 3'l ' 2 2' 5 1 4 2 23 57 74 6 19 35. 65 762 . 22 246.'14 42. 0t) 
"'II IS l USS- ,,., I 2 2, ~4 5q 3 () I 17 6 111 33 . 77 747, 49 258, 11 42 . 05 
r.11M I SI llSA- 31'1 ' 2 23 55 44 ?- 0 1 42 5 58 21 . 5'1 702 . 00 3~5. 17. 42.05 
Bl'A I S I 11 s0-,o • 2 2, 58 2 4 3 0 4 55 6 30 45. 39 625 . 96 206, 41 42,08 
VAN US!\ 3 /'I 2 I? 3 I) 8 '.\1 I, 24 41 , 46 757 . 05 2 20. 2 5 42 , 12 
RF'l USII "I ,., 7R I') 3 I) 13 35 5 24 15.96 6'>R.73 448. 23 42 . 36 
CPO CS l US8- 1'l • 3 " 46 Q 3 0 52 27 6 18 31.5() 753. 10 271.69 4 2 . 58 
HA•~ C S J u,e- 11l ' ; ' ' )Q 3 1 17 SR 6 19 J7. . 35 6'11. 3 5 268,()4 42.82 
r,r,~ ( ') U<:.P.- 1\5 ' 3 27. , s 3 2A 5 5 50 27 , 46 575. 31 283.~3 42 . 94 
t;Y"I CS I us~-3'1 ' ;,. 2, 25 3 29 10 5 54 27 . 36 673. 93 2 83 . '13 42 . 96 
T•~ i q U<;B- 3'l • 3 26 ,7 3 37 2 1 5 44 24 , 4,1 f.53 .46 300. 87 43.00 
'41 L (<) U~R-1() ' 3 ?0 1 q 3 ,(, 11 5 54 511 . 75 65'1 . 37 1 50. 2 5 43.04 
~RM ( s , u,11-30 • 3 1! s 3 36 52 5 47 43. 54 71)5 . 91 182 . ?1 43.04 
9r ~ ( q USll- ,'l ' 3 34 12 ; 38 3' ,. 21 12 . 22 502.04 458,61) 43.Cl6 
Mtf, cq ll~R- V) ' ? 3~ , , 3 40 Sfl 4 4 6 14 , '16 526. 63 393 . R5 43,08 
VAIi •J<:.P ; 37 54 3 4?. 36 4 42 I 5 . I 6 644. 54 387. 31 43 . l 'l 
A(~J CS l u,e- ,,, • 3 49 ·~ 3 55 6 5 16 ~7 . 16 66f'I, 35 242 . 36 43 , 2? 
Rfll USP 3 ~ 2 2! 3 2 8 2' I, () 6(1 . 11 670,24 15'l. 40 43 , 36 
C:P'l I S l ll$!1- 3'l ' 3 7 2'1 .. , 3 2 26 58 6 19 ?'l . q3 775, 35 290, 44 43 . 57 
HAW I S ) l•~ll-l'l ' ?- 2 46 1 7 3 7. 52 33 6 15 24, n 718. 47 348 . 26 43 . 82 
Gl' S I S, IJ~R-95 ' 3 7 56 2! 3 3 2 51 6 3n 29 , (l8 653 , (19 305. '15 43,94 
r.vM I <l u,1\-31'1 • ?- ? 57 54 ?- ; 4 37 6 42 42 . 43 755. 5'1 730. 01) t.J . 96 
T FX 1q IJ58- 3') ' 3 3 ') 54 3 3 7 45 6 50 74. ')q 1s4 . n 165,14 43.99 
MIL C ~ ) U~A- 30 ' 3 3 4 s• 3 3 l r, 52 6 1 2n . 'l1 748 . 72 41)3 . 9'l 44 , '12 
G'\M iq U~fl- >1 • 3 ' ~Q ; ; I I ,.~ 6 14 22. 30 687 . 22 374 . 30 44 . 03 
M,tt; CS l IJSfl-1f'I ' 3 ; !'I 11 1 1 16 ?-5 6 2"\ 28 . 13 7 l'.) . 1 4 314 . !5 44 . ?8 
ACN IS ) USR- 31) • 3 3 75 ; 3 20 5S 4 57 11.QQ 780,4) 5'>1.61 44 . 20 



TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY - Continued 

(d) Lunar module, 5° elevation angle - Contin~ecl 

MSF"I STATION ACOUISIT111N LIJSS FL APS ED TIME MAX ELEVATION MAX RANGE Mllll RANGE REVOLUTION 

NAM• DAY HR MIN SEC D/\Y HR MI N SEC MIN sec DEG N Ml N Ml NU"II\ER 

QFr) USA 3 ' '37 3, 3 3 43 57 6 23 24. 63 669 .78 347.89 44 .3 6 r.w,-. (<) U~ll-1'"1 ' ; 4 7 54 3 4 14 23 6 ?<> 35,H 753 . 19 243,29 44 . 67 
HAW f SJ 'ISll-3'> ' 3 4 23 3 4 ?7 6 4 5 8.68 651,15 625 . 27 44. 81 
GOS f<) ll~fl- 0 5' . 4 '" 3 4 '6 56 4 54 12.07 t,!5.74 529 . 81 44 . 93 
C,Y ~ fq uc;a- .,, • 3 4 31 ~ 3 4 'q 40 t, 31 12 . 35 631 . 10 26S.09 44 . 95 
TFX I ~ I U~fl- 3" ' , 4 ,,, 4, 3 4 41 47 5 4 12. 64 588 . 98 515 . 85 44.97 
Rea IISR 3 5 12 47 3 5 19 20 6 33 31 .07 56<>. 72 276 , 05 45 . 36 
•,rQ U~fl 3 5 41 7 3 5 41, 1 4 53 12.42 74 3 . 78 51',.35 45.!,3 
{;IJV f ~ I 11~8-1!) ' 3 5 44 2'- 3 5 48 3 3 311 A. 51 742. 2 5 627.03 45.65 
l'AW (q USI\- 30 ' , 5 SA ?.4 '3 ~ 2 53 4 29 10 . 0Q 1,33 . 55 585.36 45 .82 
PCf) us~ 3 I, 47 5? 3 ,, 54 n 6 ;o 12 . 05 7',l . 99 21,',.85 46.17 
VCR IJ~R • 7 l4 SI\ 3 7 ?I 42 6 43 50.35 58<>. 30 109. 01 4'>.?2 
HA'-' f<) "~~-30 ' 3 7 3? (,() 3 7 19 11 " 31 33.49 5P . 60 2 56. 75 4', . 82 
p Cr) IJ~I\ • A 24 ,11 3 I\ U, 50 2 12 " · 76 690,14 69!). l 4 47,32 
'-1("~ ti<:;(\ , 8 S'1 ,s . 8 56 25 5 49 17 . Qq t,R2 . 9l 411.48 47 , 63 
HAW f SI IJSII- 3" ' 

, <> ' •A 3 9 13 42 5 41 16 , 22 46~ . 68 43<>.34 47.80 
MfR l)~fl 1" 26 t, 3 11 11 42 s 35 14 . 20 4A5. 18 461. 79 48 , 61 
"'V p<:p ' 1() SA '4 3 ! 1 4 42 6 7 21,66 638 . <>4 H3,l 9 48 . <>5 
AC"I ( ~ J H<;B- ~() I 3 ' l 24 '' 3 11 ,o 7 5 33 15.88 724. 1,4 442 , 8 7 4~.23 
MFP U~A 3 12 0 44 3 !2 7 2~ 6 44 46 .40 547.75 201 ,49 49 . 62 ~ CHM (<) lJ~~-)') ' ; 17 6 ,~ 3 ll 12 14 5 4?. 16.83 711.73 429.52 49.1,6 

--..:J HTV q<;q '3 p 13 3 3 • 2 39 48 " 44 45.12 616.J Q 2 OR. I 9 49.94 
A("I f s J USA- •a' 1 12 59 , I) 3 '3 5 I! 5 51) 1<> .11 663 . 34 301.n so . 21 
""· IJC::(\ 3 I 3 ~~ e • .. 3 41 44 5 35 H.61 478.88 4 71. 01 50 . 60 
f,.\.'"1 (q llSA-31) ' 3 ' . 41 !t, 3 !3 47 2? 6 6 22.09 653.60 3 53 . 00 5().65 
HTV lJSP 3 l '- 8 ! s 3 !4 l4 55 6 39 35 . 90 58<> . 67 246. 65 50.'15 
l'TV u~~ 3 1s 4) ! s 3 15 49 54 f, 39 39.89 652 . 05 227,1)5 51 . 93 cv, (q ,,~e- 31• 3 ! ,, l' ! ! 3 •. 6 19 38 6 26 30 , 86 ',31 , 84 271.64 52 . 22 
MAO <SI IISl\-85 ' 3 11, 19 36 3 16 21) 13 0 37 5 , 45 741. 70 74\ .71) 52.25 
018 (q USR- 0 5 ' 3 17 l 3 3 17 2 12 I 8 5 . 60 742. 50 742,50 5? . 1,8 
"TV t1<A 3 ! 7 18 07 3 17 24 7 5 2<> 15.41 728 , 50 4 55 . 76 52.93 
ANr. I$ I IISB-31 ' 3 17 3-. 4? 3 17 43 10 6 27 32 .39 537. 1 8 259. 94 53.10 
VAN U<fl 3 17 4() 26 3 17 46 30 I, 3 21 . 60 662 . 06 356.61 5'1. l 4 
r v r < < I U~R-3/J • 3 17 4A 6 3 17 54 ,e 6 32 33.47 634,5 8 256 .70 53.23 
MAO ( s ) IJSB- 85 ' 3 17 52 ') 3 17 56 3'3 4 33 10. 97 673 ,45 556. 71 53 , 26 
CRO 1 S I USB- 3')' 3 1 /I 24 37 3 18 30 2 5 24 14.1,4 74~.86 473.71> 53 . 60 
CNA (<) u~A-e5 • 3 1 A 12 4fl 3 18 38 49 6 I 2'l . 52 616.41 377.59 53.1,9 
MIL < SJ USl\-3!)' 3 I q I 1 n 3 10 12 42 1 19 5 . 91) 716.93 716.93 54 . 03 
GflM ( s ) USA- 3') ' 3 19 l 'J 12 3 1 q 14 38 4 25 10,49 658 . 91 564.9{) 54 , 06 
ANG (<) USA- 3'l ' 3 19 !2 ~ 3 19 l7 38 5 29 13 . 73 491.87 486-i~ 54.08 
ROA ( s ) iJ<R- 3~ ' 3 1 <> 13 31 3 !Q 11! 11 4 39 11 . 55 7?1 .09 538. 71 54.10 
VAN U<R 3 19 ! 5 4 3 l '1 21 37 6 1? 34 . ()7 6!'l . 41, 2 52 . 2 2 S4 , 12 
r.v r ( s J USA-3'l • 3 1'1 ?3 2?. 3 \9 79 4() I, 18 ?.4 . 97 670 . 89 32>,02 54 . 22 
l'Ar> I< J IISB-A5 ' 3 19 26 42 3 19 3Q ,<> 3 57 8.66 668 . 65 625.89 54 , 25 
CPO I SJ USO-,~ • 3 l'> 59 4'- 3 ?.0 5 3? 6 48 51.65 549. 94 18~.74 54,58 
CNI\ f<J U~8- ~5 ' 3 ?') 7 !6 3 20 13 42 ,, 25 27.~3 65'1 . 55 3')1. 68 54 . 68 
T'X ( S I IIS(l- 3'l ' 3 2" 41) 40 3 2() 45 31 4 ~l 11 .30 580. 06 544.21, 54.99 
MIL < S J 'JS~-n • 3 2n 43 ~n 3 20 49 53 6 22 28 .~8 680.05 288 , 51 55.04 
GAM < Sl us~-31 • 3 20 43 s2 3 n 50 25 6 32 36 . 03 753, 1 9 241 . 53 55 .06 
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TABLE VI.- RADAR ACQUISITION AND LOSS SUMMARY- Concluded 

(d) Lunar module, 5° elevation angle - Concluded 

M~FN STATION ACOUISITION LOSS ELAPSED T IM E "AX EL EVA TIDN MAX RANGE "IN RANGE REVOI.UT!ON 

"IAt" F OH HR MJIII <;F( 0/\Y HR MIN SEC MIN SEC 0% N Ml N Ml NUMBER 

f\nA ( S) USfl-3'! • 3 20 47 l 2 3 20 53 45 6 32 35. 12 635.42 246.89 55.09 V/\N IJ<B 3 20 5'l 47 3 2'l 56 22 ~ 35 16.1)5 691.24 44~.77 55. 14 CY! IS> 11511-"-ll' 3 21) SA l 4 3 ?l 5 2 6 47 61.26 552 . 2 0 16/1.0IJ 55 .23 
C<tO 1q U~0-3? ' 3 21 '4 27 3 21 40 11 5 44 16.55 726. 33 44'1.46 55 . 59 CN~ (q u,fl-A5 ' 3 21 42 16 3 21 48 1 5 45 16.qz 747.67 430.17 55.69 rn, ( S) use- 30 • 3 22 1' ~7 3 n 17 56 5 58 19.53 756.72 3 84. 83 55.98 TEX cq ll~B-3'" 3 22 14 is 3 22 21 15 6 4'> 82 . 06 507.25 148. 74 56.00 
MIL I<) U<B-30' 3 22 18 i'l 3 22 25 0 6 40 40.76 563.40 220 . 68 56.05 C.f\,.. ( $) IISB- 'VP 3 2? 10 7 3 22 25 19 6 16 24. 55 613.44 326.45 56.05 8!\A IS) USR-3'1 ' 3 2' 72 ' 3 22 28 46 6 42 48.25 608 . 72 1 95 . ,,5 56.10 VAIii 11<~ 3 ?.? 76 2 3 22 31 50 5 4 8 16.14 447.41 439. 89 56 . 1 2 CY I ( S ) IJSfl-3'1 ' 3 22 33 4! 3 22 39 10 5 29 15.48 727 .1 7 453 . 56 56.21 ,<tn I 5 ) US0-3'1' .. '-'.:1 q •4 3 23 15 34 5 39 I 5. 52 770.89 458. 74 56.58 H~W ( s) USfl-1'l • 3 ?3 37 19 3 23 39 58 2 3fl 6.40 747.53 695. 95 56.83 r.r,s cq 11,11- •5 • 3 23 41, • 7 3 23 51 42 5 30 14.06 488.23 480.63 56. 94 r.vM ( s) USA-3'1' , 23 46 71 3 23 53 11 6 44 50.14 522.23 189.69 56.96 TFX ( S) us~-3'.l • , ?3 '-9 4<> 3 23 55 SA 6 9 21 . l 3 754. 27 365.49 57.01 
"''L I Sl US8-3'1 ' 3 n 53 ,,., 3 23 50 56 6 20 25.54 759 . 34 317.35 57 . 06 GRM < ~ l u,a- i'l • ' ?~ 54 10 ,. I) r) 31 6 12 22.95 6h0. 2Q 344. 34 57.06 BCh I SI IJ$R-3') ' 3 23 5~ ~,, 4 0 3 30 6 34 35 . 14 589. 21 247. 66 57.0R ~ AN(; (q us~-3'l ' ,. 0 ll ~· 4 ') 3 2 2 8 6 . 73 6q3 . 77 693.27 57.08 co V~•I 'l<fl 4 " n '7 4 ') 7 27 6 49 17.67 51A . 24 151. 33 57.12 
ACIII < SI us~- 10, 4 " 15 4· 4 ') 16 27 0 46 5 .44 740.41 74~.41 57.22 
HO tJ<~ 4 n 76 ll 4 •) 32 34 6 22 26.4q 656. 95 311.lq 57.37 fQO 1<> IJS8-3'l' 4 " 44 ?9 4 ') 51 17 6 4 8 55.98 499.52 l 77. 94 57 .58 HAW 1q US6-3'1 ' 4 10 n 4 I 16 29 6 29 69.74 1>74. 31 155.04 57.82 GOS (<) IJ$8-8~ ' 4 ?" 29 4 I 7.6 41 6 12 32 . 95 757.65 259.1 7 57.94 
GYM I-, 1JSB-30 ' 4 71 57 4 1 2~ 1 ,., 9 29. 36 759.22 2 84 .68 57 .95 Tn t Sl USA-3')' ,. ?4 SR 4 I 31 11 6 13 34.85 762 . 02 249. 25 57 . 99 
Mil ( s) USR-3') ' 4 ,9 ,6 4 l 35 7 6 30 77 , l 3 770. 87 152 . 3 8 58.04 
r:R--t (<! u,~- ,,, , 4 20 l 7 4 I 35 4'> 6 29 71.75 771 . 3 8 156 , 46 58.04 
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TABLE VII. - LAUNCH VEHICLE SEQUENCE OF EVEN'I'Sa 

Lift - off 

Maximum dynamic pressure 

S- IC inboard engine cutoff 

Tilt arrest 

Event 

S-IC thrust ter mination and S-IC/S-II separation 

S- II stage at 90 percent t hrust 

Mixture ratio shift to 5.5 

Jettison S-IC/S-II forward interstage 

Jettison launch escape system 

Mixture ratio shift to 4.7 
S- II thrust termination and S- II/S- IVB separation 

S- IVB stage at 90 percent thrust 

Jettison S- IVB ullage cases 

S- IVB stage thrust termination, parking orbit 
insertion 

8Taken from reference 9. 

Time , 
min :sec 

0:00 

01:17 

02:19 

02:20 

02:31 

02:35 

02:37 

03:01 

03:06 

07:02 

08:44 
o8:50 

o8:56 

11:35 
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TABLE VIII.- SPS DEORBIT MANElNER TO THE ETR 

(a) Conditions at deorbit (SPS build- up) 

Earth-fixed position 

Altitude, ft . . 
Longitude, deg . 
Geodetic latitude, deg 

Inertial velocity vector 

Velocity, fps 
Flight-path angle, deg 
Azimuth angle, deg 

Spacecraft weight, lb 

Retro attitude, deg 

(b) Conditions at entry (400 000 ft) 

Earth- fixed position 

Coast time , sec 
Longitude·, deg . 
Geodetic latitude, deg 

Inertial velocity vector 

Velocity, fps 
Flight-path angle, deg 
Azimuth angle, deg 

924505.3 
-150.2 

11.2 

25330.9 
- 0 .8 
61. 4 

27 143 

-52 ,7 

824 
-96.o 

30.0 

25815.4 
- 1.47 
83 . 52 
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Figure 1.- Continued. 
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Figure 1. - Continued. 
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Figure 1.- Continued. 
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Figure 1.- Continued. 
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Figure 1. - Continued. 
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Figure 1.- Continued. 
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Figure 1.- Continued. 
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Figure 1. - Continued. 
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Figure 1.- Continued. 
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Figure 1.- Continued. 
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(ml 60 hours to 65 hours. 

Figure 1.- Continued. 
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Figure 1.- Continued. 
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Figure 1. - Continued. 
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Figure 1.- Continued. 
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Figure I. - Continued. 
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