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AFOLW 5 MISSION'(AS:..204/LM-l) OPERATIONAL TRAJECTORY 

VOLUME I - MISSION DESCRIPTION 

By Edwin G.Dupnick ~nd Veit Hanssen 

1.0 SUMMARY AND INTRODUCTION 

This docwnent revises the spacecraft operational trajectory for 
the unmanned Apollo 5 mission (AS-204/IM,;,1). The operational trajectory 
is intended to satisfy mission objectives within mission rules and con­
straints (ref. 1,2, and 3, re'spectively). It defines the nominal mis­
sion profile that has been generated based on the spacecraft data pre­
sented in sect;i.on 3.0 of this report and revision 1 of the launch vehicle 
operational trajectory (ref. 4). 

The revised operational trajectory is similar to the mission profile 
defined in reference 5.' Hbwever, this report reflects the revisions 
and modifications to the mission profile that have been issued since 
publication of reference 5. The mission profile incorporates the free­
flight attitude control and powered-flight guidance-steering logic utilized 
in the spacecraft onboard 'program (ref ~ 6). The data presented for the 
ascent-to-orbit phase and the orbital coast phase from insertion to 
LMjS-IVB separation are based on data extracted from reference 4 • 

. This re,Port is ,Presented infollr volumes. Volwne I summarizes the 
s,Pacecraft data used in the generation of the mission ,Profile and de­
scribes the major missLon phases and events, tabular time history of 
salient s,Pacecraft position, velocity, and weight characteristics, and 
MSFN coverage data. . , 

Volwne II of this report contains the tables of the spacecraft 
trajectory simulation and reference coordinate system definitions. 

Volwne III presents detailed tracking time histories of radar data 
for the land-based MSFN stations and the tracking ships that are cur­
rently planned to be available for support during this mission. In 
addition, AOSjWS data is provided~ 

The conswnables requirements for the ,nominal Apollo 5 mission are 
gi ven in Volwne IV. 
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MSFN Manned Space Flight Network 

RCS reaction control system 

SLA spacecraft~LM adapter 

3.0 SUMMARY OF INPUT DATA 

3.1 Saturn IB Launch Vehicle 

The Saturn IB launch vehicle which will be used to insert the 
S-IVB/SLA/LM combination into the initial earth orbit is comprised of 
the S-IB and S-IVBstages and is illustrated in figure 1. A brief 
launch vehicle weight statement obtained from reference 4 is presented 
in table I. The characteristics of the insertion state vector are pre­
sented in table II. 

3.2 Spacecraft (LM-l) 

The Apollo spacecraft which will be inserted into orbit by the 
AS-204 launch vehicle consists of LM-l, a spacecraft 1M adapter, and 
an aerodynamic shroud. The specifications for these items have been 
obtained from reference 6. An outboard profile of LM-l, including the 
spacecraft coordinate system definition and rotation convention, is 
presented in figure 2 •. The spacecraft data required to support this 
operational trajectory revision are presented in the following sub­
sections. 

3.2.1 Weight characteristics.- The 'spacecraft inert structure and 
propellant weight characteristics were obtained from reference 6. These 
data$re summarized in table III. 

3.2.2 Propulsion characteristics.- The propulsion characteristics 
of the LMRCS were obtained from reference 7. There are four basic uses 
of the LMRCS: translation, rotation, deadband operation, and moment 
control. The criteria for LMRCS propellant consumption for these modes 
are discussed in the following paragraphs. 

In the Apollo 5 mission, translation maneuvers require four +X-axis 
thrusters. The propulsion characteristics of a single RCS thruster are 
shown in table IV. 

For simulation purposes, all orientation maneuvers have been ac­
complished at,a 5-deg/secrate. However, if the resultant maneuver time 
is less than 1 second, a maneuver rate of 1 deg/sec was used instead. 
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For the AS-204/IM-l mission no controLis provided about the spacecraf~,' 
X-axis. Thus, for all attitude maneuvers dictated by guidance (includ­
ing prethrust alignment) the axis ·of rota:tionis normal to a plane de -' . 
fined by the present spacecraft X-axis and the desired spacecraft X-axis. 
Thus the X-axis travels through the shortest path to attain a desired 
attitude. The ReS propellant consumption during unguided attitude 
orientation maneuvers wast~ken from reference 8. 

During all orbital coasts, the 1M is maintained within a specified 
angular displacementofrom a desired attitsude. The angular displacement 
may be either the:±;5 maximuIh or the ±.3minimum.deadband. The criteria 
for RCS propellant consumption during deadband operations are given in 
table V and are also taken from . reference 8 .• 

The :RCSis als.o;usedfor .moment control during guided .descent 
engine arid ·ascent engine burns ~ For .simulation purposes, oneRCS jet 
waS assumed to be thrusting for appropriate lengths of time in a pOEli­
grade direction for moment control. The time rate of propellant uti;t.ized 
by the RCS during the DPS-l, DPS-2, and APS-2 burns is given in figures 3, 
4, and 5, respectively, and is taken from refe.rence 9. 

3.2.2.1 Descent propulsion system: ,The 'descent propulsion system 
characteristics 'have been o'btained from reference 6 •. 

. The S'tart sequence for the DPSburn consists of an 8,.second RCS 
ullage maneuver·which begins 7.5 seconds before .PPSengine-on signal 
is sent and terminates, 0'5 second later. It should be noted that when 
an engine-on signal is sent,thrust does not begin immediately. How­
ever, the term ignition will be applied to the time of engine on, and 
not thrust initiation. FollOWing DPS ignition at the 10 percent throttle 
setting (1283-lb thrust) ,the throttle setting is increased to the FTP 
26 s·econdsafterignition.: The DPS.buildup and tailoff profiles are 
given in figures 6 and 7, respectively, and are taken from reference 6. 
Propellant consumption rate as a function of DPS thrust is presented 
in figure 8. . 

" ., 

3.2.2.2 Ascent propulSion system:' The ascent propulsion system 
characteristics were also obtained from reference 6., 

The start sequence for the APS-2 burn consists of a l3-second RCS 
ullage maneuver which begins 12.5 Seconds before APS ignitionl'lnd term­
inates 0.5 secondlate~.. The. thrust buildup and tailoff characteristics 
are presented in figures 9 and 10, respectively. The APS thrust and 
propellant flow rate are given in table VI. Plume impingement effects 
during the FITH abort test weresimulated.by applying an impulse. of 
774 lb/sectothe ascent stage., . This datum wl'lsobtaihed from refer,. 
ence· 10. The sequence of events concerned with the. FITHmaneuver were 
taken from reference 11. 

• 
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3.3 MSFN Stations 

The. locations. and capabilities of the MSFN stations that are 
planned to be available for support of Apollo 5 mission were. obtained 
from references J2 and 13. These data are summarized in table VII. 

4.0 MISSION DESCRIPTION 

4.1 S-IB/S-IVB LM Launch Phase 

Launch of Apollo 5 is planned to occur from launch complex 37B of 
the Kennedy Space Center. For mission simulations, launch is assumed 
to occur at 14:00 hours G.m.t. (09:00 hours e.s.t.) on January 16, 1968. 

A discrete events summary of this mission phase, based on reference 4, 
is .presented presented in table VIII. 

Insertion into. elliptic orbit occurs 608.152 seconds after lift.off. 
The vehicle state vector at insertion is presented in table II. 

It should be noted that the data presented for this mission phase 
are included for completeness only. The official launch vehicle opera­
tional trajectory data are presented in the launch vehicle operational 
trajectory (ref. 4). 

4.2 S-IVB/SLA/IlfJ Orbital Coast 

At S.IVB GCS the S-IVB auxiliary propulsion system initiates a 
maneuver to maintain the inertial attitude of the S-IVB/SLA/IlfJ. The 
launch vehicle time base four (tb ) is established by the IU 0.2 second 

4 
later. S-IVB LOX venting begins 0.2 second after tb and terminates 

. 4 
after 40 seconds; lli2 venting starts 0.4.second after ~ and terminates 

4 
J260 seconds later. Six seconds after S-IVB/LM orbit insertion, mission 
phase 6 is enabled. This phase will be disabled 716 seconds later. 

Th~ aerodynamic shroud which covered the IlfJduring the ascent-to­
orbit mission phase is jettisoned at 00:10:43.35 g.e.t. The aerodynamic 
shroud is springloadedso that separation imparts a b.V of 7-:f'ps to the 
shroud. 
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FortY,,:fi ve seconds after shroud jettison, the launch vehicle sec­
ond stage maneuvers to maintain the spacecraft +X-axis in the local 
horizontal plane in the direction of motion and the +Z-axis pOinting 
upwarda:Lorig the local vertical. This attitude would plaCe a crew on 
their backs with heads into the direction of flight in relation to the 
ground. 

Deployment of the SLA occurs at 00:19:58.35 g.e.t. (10 minutes 
after /tb ) southwe'st of the Canary Island tracking station. Mission 

'" 4 
ph~se 6 (S-IVB/IM coast) is disabled at 00:22:10.15 g.e.t. 

4.3 S-IVB/IM Separation 

'The S-IVB/LMwill begin an inertial attitude-bold to maintain a 
constant inertial attitude during the separation sequence at 00:50:05.00. 
Some 27 seconds later mission phase 7, S:'IVB/IM separation, is enabled. 

, Four minutes 22 seconds a,fter the S-IVB begins holding inertial attitude, 
four IMRCS thrusters are ignited to provide +X-axis translation. Five 
seconds after RCS ignition, the straps holding the IM'in the SLA are 
mechanically severed, and the 1M begins withdrawal from theSLA. Five 
seconds after the restraining straps are severed, RCS thrusting is 
terminated. ' Then, following a5-second coast; the four +X-axis RCS 
thrusters are reignited for an additiona15-secondburn. Mission phase 7 
is then disabled at RCS shutdown. 

4.4 Orbital Coast to DPS.l 

Twenty seconds after completion of separation, mission phase 8 
(DPS cold soak) is enabled. This 150-second mission phase orients the 
spacecraft to an inertial attitude calculated by the IN. The IM main­
tains this inertial attitude in the maximum dea~band mode for the dura­
tion of the subsequent two revolution coasts until 03:55:08.50 g.e.t. 
when mission phase 9, DPS-l burn, is enabled. 

4.5 DPS-l 

,A 20-second coast is initiated after mission ph/ise ,enable, during 
which the time of DPS ignition and initial thruSt attitude are a.uto­
matically calculated by the IM. This attitude maneuver is performed 
in order to minimize the attitude transients at the DPS-l initiation •. 
Four +X-axis RCS thrusters are ignited 7.5 seconds prior to the calculated 
DPS ignition time (about 262 seconds after mission phase enable) to 
provide ullage settling. RCS thrusting is then terminated 0.5 second 

• 
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after the DPS engine is commanded on. Unlike the upcoming Dl?S-2 burn, 
steering begins when the DPS engine is turned on. TheDPS throttle 
setting is increased to the FTP, 26 seconds after ignition from the 
initial 10 percent.throttle setting. Guidance cutoff occurs approxi­
mately 12 seconds after reaching full throttle. 

The: "Hohmann descent" guidance technique is used to control the 
spacecraft attitude to achieve. the desired velocity following DPS-l 
(ref. 14). This guidance technique exhibits the following characteristics: 

o 1. Burnout at a 0 . inertial flight-path angle establishing a new 
line of apsides. 

2. Burnout at a velocity such that a desired radius magnitude is 
achieved after free flight through a central angle of 1800

• . 

Following DPS thrust tailoff, mission phase 9 is disabled at 
04:00:16.10 g.e.t. The resulting ellipse is 115 and 179 n. mi. (perigee 
and apogee altitude). ' ~~~----~~-------

IIC- 177 

4.6 Orbital Coast to DPS-2 

Following DPS-:L, the IM begins an orbital coast to DPS-2. The 
spacecraft inertial attitude at the end of DPS-l is maintained in the 
maximum deadband mode during this coast of approximately 33 minutes. 

4.7 DPS-2/FITH/APS-l 

4.7.1 Second DPS burn.- Mission phase 11 (DPS-2/FITH/APS-l) is 
enabled at 04:33:00.3 g.e.t. During the following 25-second coast, 
the 1M is using the engine-on algorithm and powered landing guidance 
to compute an ignition time and initiate thrust direction. This at­
titude maneuver is performed in order to minimize the attitude transients 
at DPS-2 initiation. Approximately 220 seconds after mission phase 
ena'i;>le, ari 8-second RCS +X-axis translation maneuver is initiated to 
provide ullage settling which terminates 0.5 second . after DPS ignition. 

The DPS-2 thrust profile represents the profile expected for lunar 
landing, which consipts of five phases: start sequence, braking, high 
gate, visibility, and the random throttling sequence. This is provided 
by the powered landing guidance (ref. 14) which controls thrust vector 
magnitude and direction. This guidance philosophy utilizes multiple 
target phases and target part;!meter sets. These target parameter sets 
ar,e defined. in inertial space by specification of a unitonormal to a 
plane to be achieveci at cutoff. This plane forms a 15.5 angle with 
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respect '60 the; ini tialorbi t plane and the line of intersection is' 
about 23 away from the radius at DPS-2 ignition. As noted previously, 
the spacecraft maintains a constant inertial attitude during the DPS-2 
start sequence and guidance-steering is not ihitiated until the throttle 
is set to the FTP. . . 

The random throttling sequence, the FITH abort test and the first 
APS bUJ:'Il are performed in an attitude-hold mode with the thrust vector 
normal to the target orbit plane. The random throttling phase has 
throttle settings lasting 10 seconds each at 10,50, 30, 40, and 20 per­
cent thrust levels • The throttle position will then be increased to 
maximum throttle in preparation for the FITH. '!'he DPS-2 duration is 
12 minutes 34 seconds • The maj ori ty of the 7000-fps f::,. V is directed 
out of the orbit plane in order to optimize ground coverage of APS-2. 
The orbit resulting from DPS-2 has a predicted perigee altitude of 
165 n. mi. and an apogee ,altitude of 172 n. mi. 

, <1f??:e 

~·4'.7.2 FITH/APS-l.- The FITH abort test is initiated immediately 
upon completion of the. DPS-2 random throttling with almost simultaheous 
DPS shutdown, IN staging, and APS ignition. Upon detection of the abort 
stage sequence initiate signal, the DPS engine is commanded off. A 
time delay of 0.447 second is used to allow. the DPS engine thrust to 
decay to a level that will allow separation. At this time, physical 
separationtak~s place and the descent stage is jettisoned. A 
0.21-sec6nd coast takes place before the APS is commanded on (l'ef. 11).' 
For this simulation, 774 Ib/secof impulse were applied to the ascent 

. stage during the abort. test to simulate plume impingement effects. 
'!'he APS engine is commanded off 5 seconds later. Mission phase 11 is 
disabled 0.3 second laterafter·AP8 tailoffat 4:49:28.76. At APS 
burn shutdown, the resulting orbit is 167 by 177 n. rid •. Specific events 
during the DPS-2/FITH/APS-l sequence are illustrated in figure 11. 

4.8 Orbital Coast to APS-2 

Following the APS-l shutdown; the IM begins an orbital coast to 
DPS-2. The inertial attitude of the spacecraft at tl;l,e end of APS-l is 
maintained in the maximum deadband mode ~\1.~ing this coast of appro xi­
rnately ·1 hour 23ininutes. 

4.9 APS-2 

Following acqUisition by the Coastal Sentry Quebec during the 
fourth revolution, mission phase 13 is enabled at 06:12:23.23 g.e.t. 
A20-second coast is then initiated, during which an initial thrust 
direction is calculated to minimize attitude stal'ttransients at the 
beginning of APS-2. An attitude maneuver is·then performed to orient 
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the, rMto this altitude. The RCS +X-axis thrusters are ignited for 
13 seconds to provide ullage settling 157.5 seconds after mission phase 
enable. The APS-2 engine-on command is sent 12.5 seconds after ReS 
ignition is initiated. 

The ascent guidance logic (ref. 14) is used to control the space­
craft attitude during this powered maneuver. The ascent guidance 
simulates a lunar ascent trajectory by satisfying two requirements: 

. Spacecraft radius magnitude, velocity vector, and flight-path 
angle at predicted cutoff are determined by th'eascent guidance to .con­
firm that the iritercept requirements are achieved. Nine seconds after 
APS burn initiation, an RCS interconnect test is initiated to determine 
the operation of RCSusing propellants fed from the APS tanks. This 
test is' terminated 3}12 seconds after APS ignition. It should be noted 
that only the RCS is used for ascent stage attitude control and stabil­
ization during this burn. 

This burn is specifically targeted so that the APS fuel available 
for impulse will be depleted prior to the time of guidance commanded 
shutdown, some 60 s'econds away. Also, the instantaneous perigee alti­
tude will not drop below 149 n. mi. to provide for alternate mission 
capabilit:i,es in case of premature APS shutdown. As for DPS-2, the 
majority of the 4V expended during the 438-second APS-2 (about 6800 fps) 
is directed. out of the orbital plane. 

4.10 Post-APS-2 RCS Tests 

The Apollo 5 mission is essentially complete at this time; however, 
additionai spacecraft tests are scheduled. Only tests that affected 
the trajectory (namely, RCS tests) were incorporated in this simulation. 

All the ReS tests will utilize only two +X-axis thrusters except 
the fifth test which will use four. +X-thrusters • The RCS will also be 
used to provide attitude control during powered flight (ref. 8). 

Following acquisition by the Rose Knot Victor during the sixth 
revolution, the LMwill be oriented so that the thrust axis is in the 
orbit plane and about 45

0 
above the local horizontal in preparation for 

the first RCS burn test. This 4-minute 14-second burn is designed to 
deplete the RCS propellant available for impulse in tankage system B 
and verify the ReS thrusters under a long-duration bUrn. 
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After RCS shutdown,the vehicle then maintains inertial attitude, 
in the, minimum deadpand mqde until acciuisi~ionbYTexas. The LMwill 
the]:l,beconunanded to an orientation,such that the thrust vector is " 
normal to the orbit plane and in the local horizontal for the .second RCS 
burn test. This 45~second RCS burn is to investigate the effects of 
helium ingestion into the RCSpropellant,s, on RCS ,thr1,lster a,nd DAP 
operation. ' , 

After RCS shutdown, the ~ehicle maintains inertial attitude in the 
minimum deadband until acquisition again by Texa,s late in the seventh 
revolution. Another RCS helium ingestion test (third RCS test ) will 
then be performed for 45 seconds in ,the same inertial ,attitude as the 
previous test. The spacecraft will then coast fOr 180 seconds and the 
RCS thrusters reignited for 10 seconds. This fourth RCSburn test will' 
inve!Stigate RCSthrusteroperation after maximum soak back frqm previous 
,thruster operation. ,This test should be conducted within 180 seconds 
'after previous t,hruster operation ofg;reai;erthan 15.seconds. 

'The ,~ :will then coast until acquisition by Haw,aii in' revolution 8. 
An erroneous ascent stage weight will then be updated to theIM and 
four RCS thrustersignited,to dep+etetankage systemA. 'l'llis50-second 
burn will verify the response of we attitude control with an erroneous 
vehicle weight in we memory. It will also determine the RCS useage 
foJ:' "atti.tude coptrol under thesec,ondi tiops • 

AllRCS tests will utilize only two +X':'ax1s thrusters except the 
fifth test whicbwill use four +X-thrusters. 

This concludes the r>l!;lllned powered_flight maneuvert,ests for 
Apollo 5. An additional revolution has beep added !;lfter the fifth RCS 
test to provide data for planning any additional spacecraft t~sting. 

Table IX presents a ,detailed summary aCCOrding to mission event, 
ground elapsed time, position, ,velocity, total spacecraft weight, DPS 
or APS and RCS propellant consumed,6.V,and significant orbital param­
eters. The RCS propellant consumption reflects that used in reference 8. 

, Table X presents a summary of MSFN coverage during the mission for a o ' 
minimum elevation angle of 5 and a maximum slant range of 750 n. mi. 
Table XI presents the same data for 00 and 32 000 n. mi. Figure J2 
presents the ground tracks for the nominal mission." Table XII presents 
the computed matrix necessary to transform vectors from, the IMU system 
to the Greenwich ECI system. It also contains the matrix REFSMMAT, 
which transforms vectors from the IMU system to the spaceCraft Besselian 
Eel system. Table XIII contains the targets generated ,and 'utilized by 
the Lunar Landing Branch to simulate the nominal mission. 
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TABLE I. - SATURN IB WEIGHT STATEMENT 

Spacecrafta , Ib •. 
Instrument unit, Ib 
S-IVB stage dry, Ib 
S-IVB residuals, Ib 
Useable reserve propellants 

(including FPR) , Ib . 

Injection weight, lb ••• 

J-2 thrust decay propellants and LOX venting, 
lb. • . .. • • . . . • 

S-IVB cutoff weight, Ib ••.. 

S-IVB propellant consumed, Ib . • 
S-IVB APSpropel1ant consumed, Ib 
Ullage cases, lb. • • . . . 

S-IVB "90 percent thrust" weight, lb. 

S-IVB GH2 start tank, lb .••... 
S-IVB buildup propellant consumed, Ib 
Ullage propellant consumed, lb ••• 
S-IVB detonation package, lb .•.• 

S-IVB stage weight at separation, lb. 

S-IVB aft frame haraware, lb .•.. 
S-IB/S-IVB interstage, Ib ...•. 
S-IB dry weight (including residual and 

reserves),lb •••.• 
S-IVB frost consumed, lb .•••.. 
S-IB frost consumed, Ib . . • • . . 

. . 

S-IB seal purge, fuel additive and lubricants 
consumed, lb ...••....•••. 

Thrust decay propellants consumed, lb • 
S-IB mainstage propellant consumed, lb. 

Vehicle lift-off weight, Ib ...•. 

aSLA closed witll ring, lb 
1M-I, lb .. 
Nose cap, lb 

Total, lb. 

36 342 
4 600 

23 427 
2 450 

3 386 

241 

224 976 
6 

215 

4 
390 
176 
_5 

31 
6 654 

96 160 
100 

1 000 

747 
3 796 

880 338 

3 950 
31 325 
1 067 

70 205 

70 446 

295 643 

296 218 

1 285 044 
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TABLE II.~ APOLLO 5 INSERTION CHARACTERISTICS 

[ Orbital Insertion - Guidance, Cutoff Signal + 10.2 sec] 

Time, sec .- '. 608.152 

Radius, ft. . .. 21 ·442 116 . 

. '. a 
Altitude , ft . 516 394 

Inertial velo.ci ty, :fps e' ." 25 684.38 

Inertial flight~path angle, deg 0.008 

Inertial azimuth, deg from true . north .. 85 .. 913 

.Geodetic latitude, deg north. " '. 31.567 

Longitude,deg west .. 61.480 

Inclination ,deg. . .. 31.614 

Perigee altitudea , n. mi. . , ,. 84.978 

Apogee altitudea , n. mi. 119.557 

Eccentricity, n.d. .. '" . .' ' . . 0.0049 

Semimajor axis, ft. 21 547145 

True anomaly, deg 1.60 

Period, miri' . . . 88.28 

aReferenced to'an earth radius of. 3443.9308 n .. mi. 
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TABLE 111.- LM-l MASS PROPERTIES 

:Possible 
Item Component weight, Design weight, variation, 

lb lb lb 
. 

Ascent -- 4599 ±50 

Loaded APA propellants 

Unusable tankeda 124 
Minimum usable 5056 

Total 5180 ±25 

Loaded RCS propellants 

Unusable.tankedb 74.6 
Minimum usable 539.6 

Total . 614.2 ±3 
Descent Stage -- 3260 '±50 

. 

Loaded DPS propellants 

Unusable tankeda 363 
Minimum usable 17 605 

Total 17 968 ±90 

TotalC 31 Q21.2 ±245 

aIncludes system variables, reSiduals in tanks, engine and valve 
operation, and contingency. 

bIncludes expulsion efficiency, oxidizer/fuel ratio variation, 
and loading variation. (from ref. 8). 

cPrior to S-IVB/LM separation. 



. 

14 

TABLE IV.- RCS THRUSTER PROPULSION CHARACTERISTICS 
.-

Thrust, _ Specific impulse, Propellant flow 
--Ib . sec I rate • lu/sec 

. , .." 

100.0. 272.479 0.367 
, .. . 

TABLE V.,- RCS DEAD BAND USAGE 

Deadband Mode Rate, Ib/hr 

Thrust, 
Ib 

3493. 

Minimum 
Maxim1.lll\ 

'. -

4.86 
0..54 

TABLE VI.- APS CHARACTERISTICS 
. 

. .. 
Specific impulse, Propellant flow 

sec' ... '. rate, Ib/sec· 

305.974 11.416 

. 

. 
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TABLE VII.- LOCATIONS OF APOLLO 5 MSFN STATIONS 

Geodetic 
Call latitude, Longitude, Altitude, 

Station letters deg deg f't 

Merritt Island (C-band) MLA 28.4248 -80.6644 39.370 

Grand Bahama GBI 26.6363 -78.2677 39.370 

Bermuda (C-band) BDA 32.3481 -64.6538 59.055 

Grand Canary CYI 27.7632 -15.6348 131.233 

Antigua ANT 17.1440 -16.7928 190.288 

Ascension ASC - 7.9727 -14.4016 469.159 

Pretoria PRE -25.9437 28.3584 5334.628 

Hawaii HAW 22.1220 -159.6653 3740.145 ~ 
Guam GWM 13.3092 144.7344 416.665 

Goldstone GDS 35.3416 -116.8732 3166.000 

White Sands WHS 32.3582 -106.369 4041.981 

Texas TEX 27.6537 -97.3784 32.808 

Tananarive TAN -19.0007 47.3150 51.000 

Carnarvon CRO -24.8974 113.7160 190.288 

Pt. Ar guell0 CAL 34.5829 -120.561 2119.416 

Guaymas GYM 27.9632 -110.720 62.336 

Coastal Sentry Quebec CSQ -27.0000 96.0000 72.178 

Rose Knot Victor RKV 31.0000 -124.000 65.617 

Watertown WTN 30.0000 -l38.DOO 70.000 

Patrick AFB PAT 28.2265 -80.599 49.212 
----- --- - ---- --~ --- -- ---



TABLE VII.- LOCATIONS OF APOLLO 5 MSFN STATIONS - Conc1~ded 

Geodetic 
Call latitude, Longitude, Altitude, 

Station letters . deg deg . ft 

Grand Canary CYI 27.7400 ..,.15.6030 169.850 

Redstone RED 28.0000 -41.0000 32.808 

Merritt Island (S-band) MIL 28.5082 -80.6934 32.808 

Bermuda (S-band) BDA 32.3512 -64.6581 68.897 

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

~ 

.. • 
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TABLE VIII. - AS-204 JIM-I IJIUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

Space-fixed I 

Flight Altitude, Velocity, flight-path Azimuth, Geodetic Longitude, 
Event time second n ... mi. ~ an"le deg de" latitude de" de" 

Guidance reference 
release -5.0 0.02 1341.63 0.000 90.00 28.53 -80.56 

First motion 0.0 0.02 1341.63 0.000 90.00 28.53 -80.56 

. Maximum dynamic pressure 74.0 6.66 2445.99 +32.146 83.40 28.54 -80.53 

Tilt arrest 133.2 28.41 6863.04 +28.715 76.07 28.66 -80.n 

Inboard engine cutoff 139·1 31. 76 7578.43 +27.846 75.71 28.69 -80.03 
Outboard engine cutoff 142.1 33·52 7771.41 +27.394 75.64 28.70 -79.98 

S-IB/S-IVB physical 
separation 143.5 34.33 7774.20 +27.1.46 75.64 . 28.71 -79.95 

J -2 Engine start command 144.8 35.10 7756.38 +26.898 75.66 28.71 -79.93 ~ 
Ullage caSe jettison 155.4 41.02 7789.68 +25.010 75.68 28.76 -79.76 

Initiate IGM 159·3 43.07 7831.61 +24.369 75.67 28.78 -79.69 
EMR shift sensed by IGM 475.8 95.57 11'990.22 -1.465 81.53 30.73 - 69 .88 
Guidance cutoff Signal 598.2 88.12' ~5 661.01 -0.004 85.71 31.52 -62.24 
Orbit insertion 608.2 88.13 125 684.33 0.008 86.13 31.57 -61.48 



LM location 

Geodetic 
Event Rev. Time Latitude, Longitude, 

No. nr:min:sec deg deg 

S-IVB orb. insertion - maintain cut 1.05 00,10,10.15 31.58 -61.33 
off inert. att. - cont. venting 

Enable mission phase six (S-IVB/ . 00dO.,14.15 31.59 -61.02. 
LM coast) 

. 

Terminate S-IVB vox vent;ing 1.66 00dO,38.55 31.69 -59.16 

Jettison nosecap 00,10,43.3 31.70 -58.80 

Initiate pitch maneuver to _align 1.07 00dl,28.35 31.78 -55:3!> 
longitudinal axis with local 
horiz.:mtal plane I 
Terminate pitch maneuver - maintain 1.08 00d2,04.46 31.77 -52.60 
local attitudes . 

Deploy SLA panels 1.17 00,.968.35 25.84 -18.00. 

Disable mission phase six 1.20 00,22,10.15 22.58 - 9.32 

Terminate S-IVB LH2 venting 1.28 00,30,58.75 5.59 21.48 

S-IVB/LM begin inertial ,attitude 1.47 0060,05.00 -29'.01 89.21 
hold'for separation 

Enable mission phase seven (S-lYB/ 1.48 00,50,32 .. 49 -2·9.43 91.16 
LM separation) 

ReS ignition with S-IVB attached 1.52 00,54,27.49 -3.1.63 108.38 

Sever restraining straps - extract 1.53 00,54,32.49 -31.65 108.76 
lM from SLA 

ReS shutdown 00,54,37.49 -31.67 109.13 

ReS ignition 00,54,42.49 -31.68 t09.50 

ReS shutdoPin - set dap ~t maximum 00,54,47.49 -31.70 109.88 
deadband-disable mission phase seven 

Enable mission phase eight (estab. 00,55,07.49 -31.74 111.38 
cold soak att.) 

Disable mission phase eight - set 1.56 00,57,37.49 -31.47 122.60 
dap at maximum deadband 

If; 17968 Ib DPS propellant, 614 Ib ReS propellant. 

., 

TABLE IX.- MAJOR MISSION EVENTS 

Inertial velocity vector 

Flightpath Total 
Altitude, Velocity, angle, Azimuth, weight 

n.mi. fps , deg deg Ib 

88.12 25684.550 .019 . 86.21 ~70488.92 

88.13 25.684.994 .020 8.6.38 70464..76 

88.17 25687.639 .027 87.40 70317.39 

88.18 25687.578 .028 87,61. 69250.38 

88.29 2568!>.842 .037 89.51 

88.40 25686.040 .044 91.04 

91.60 25658.976 .137 109.11 

93.06 25646.545 .162 112.89 

101.15· 25582.010 .246 121;21 

119.73' 25458.194 .097 103;53 
.. 

119.91 25457.139 .086 102.53 

120.61 25453.588 -.006 93.24 

120.61 2545.4.461 -.008 93.04 69243.04 
31606.66 

120.60 25456.381 -.008 92.83 31599.32 

120.60 25456.417 -.010 92.63 

120.60 25458.334 -.011 92.42 31588.80 

120.58 25458.524 -.018 91.59 31582.70 

120.05 25462.084 -.076 85.38 31582.70 

-

Propellant used 

DPS/APS ReS, AV 
Ib Ib ft/sec 

1.18 

1.92 

4.92 

. 

. 

! 

7.34 0.93 

2.97 
14.68 

7.34 2.04 

3.18 

. 

6.10 

',.' 

Apogee/ 
perigee, 

n.m'i .• 

123/88 

-

. 

. 

True 
Anomaly, 

deg 

1.79 

2.08· 

3.79 

4.10 

7.03 

9.38 

38.21 

45.32 

73.31 

164.52 

166.64 

183.96 

184.24 

184.41 

184.77 

184.94 

186.38 

197.27 

I 

I 

I-' 
CfJ 
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TABLE IX .-MAJOR MISSION EVENTS - Continued 

LM location Inertial velocity vector 

Geodetic Fligntpath 
Event Rev. Time Latitude, Longitude, Altitude, Velocity, angle, Azimuth, 

No. hr:min:sec deg deg n.mi. fps deg deg 

Enable mission phase nine, (first 3.45 03,55,08.50 -31.02 82.32 119.24 25466.198 -.093 82.72 
DPS bum) 

ReS ignition 3.51 0369,30.00 -26.96 101.99 116.41 25483.941 -.183 72.56 

First DPS ignition - execute 03,59,37.50 -26.81 102.50 116.31 25487.387 -.182 72.32 
guidance commands - begin thrust 
built up 

ReS shutdown 0369,38.00 -26.80 102.54 116.30 25487.617 -.182 72.30 

Terminate thrust built ·up 0369'4.0 •. .?_0 -26.75 102.69 116.27 25488.967 -.181 72.23 

Guidance commanded shutdown - 3.52 0:4;00;15 .. 50 -25.99 105.08 115.88 25628.825 -.050 71.12 
begin DPS tail off 

Disable mission phase nine - 04,00,16.10 -25.98 105.12 115.88 25630.637 -.044 71.10 
set daP to maximum deadband ! 
Enab~e mission phase eleven 3.84 04,33,00.30 30.64 -138.35 164.15 25290.918 .371 81.18 
(second DPS/fith/first APS burn) 

RCS ignition 3.88 04,36,40.70 31.77 -122.31 169.27 25253.884 .264 89.99 

Second DPS ignition 3.89 04,36,48.20 31.77 -121.76 169.41 25252.960 .261 90.29 

RCS shutdown 04,36,48.70 31.77 -121.72 169.42 25252.900 .260 90.31 

Terminate thrust built up 04,36,50.90 31.77 -121.56 169,46 25252.641 .259 90.39 
-Begin preprogrammed random 4.03 04,48,30.74 27.32 - 71.47 167.73 25358.025 -.076 101.12 
throttling - set throttfe to 10 
percent 

Set throttle to 50 percent 04,48,40.74 27.19 - 70.78 167.67 25357.674 -.071 101.40 

Set throttle to 30 percent 04,48,50.84 27.06 - 70.10 167.62 25355.460 -.050 101.47 

Set throttle to 40 percent 04,49,00.74 26.93 - 69.41 167.56 25354.306 -.038 101.64 

Set throttle to 20 percent 04,49,10.74 26.79 - 68.73 167.51 25352.839 -.022 101.71 

Set throttle to maximum 04,49,20.74 26.65 - 68.04 167.47 25352.157 -.013 lUl.99 

Initiate fire in the hole - abort test 4.04 04,49,22.74 26.63 - 67.91 167.46 25351.555 -.006 101.95 

Jettison descent stage 04,49,23.19 26.62 - 67.88 167.45 25351.498 -.005 101.97 

First APS ignition - begin thrust 04,49,23.46 26.62 - 67.86 167.45 25351.498 -.005 101.97 
built up 

Tenninate APS thrust built up 04,49,23.86 26.61 - 67.83 167.45 25350.241 -.000 IDl.97 
- ~-. -_. 

* 5180 lb APS propellant 

Propellant used 

. Total 
weight, DPS/APS ReS, 

. Ib . Ib Ib 

31574.68 1.60 
6.42 

31574.68 

31563.67 

31562.94 11. 74 

31558.14 4.79 

31069.45 485.03 2.67 

31065.51 4.64 

31059.21 
0.30 

31048.20 
6.30 

31047.47 

31042.67 11.74 

30938.96 8.44 

15065.81 15948.35 
28.50 

1.47 
15020.78 1~91.91 

15017.91 16167.50 
0.73 

14738.27 16272.95 
0.76 

14597.79 16413.49 

14527.04 16484.18 

14461.78 16549.44 

14457.19 16554.01 

* 10288.46 

10286.42 1.45 
0.59 

• 

Apogee! 
av p<!rigee, 

ft/sec n.mi • 

120/95 

3.26 

1.43 

152.86 

1.11 179/116 

174/119 

3.32 

1.46 

6998.89 180/166 

7027.17 

7140.14 

7208.71 

7300.30 

7346.44 

7390.19 

7393.22 

2.37 

True 
Anomaly, 

deg 

200.48 

222.61 

225.23 

225.42 

226.51 

0.07 

0,31 

127.85 

143.08 

143.57 

143.60 

143.75 

329.50 

329.48 

327.73 

326.92 

325.73 

352.47 

324.93 

324.90 

324.91 

325.94 

I 

I 

~ 
'0 



LM location , 

Geodetic' 
Event Rev. Time Latitude r Longitude, 

No. hr:min:sec d" d" 

COll)mand APS sh~tdown - begin thrust 04,49,28.46 26.55 - 67.52 
iailoff 

Terminate APS taiioff - disable pllase , 04,49,28.76 26.54 - 67.50 
eleven - set dap to maximum cleadband 

. Enable mission phase thirteen 4.88 06,12,23.23 28.69 -123.04 
(second APS burn) 

RCS ignition 4.91 06,15,00.70 28.94 -111.82 

Second APS ignition - begin thrust 4.92 06;15,13.23 28.91 -110.92 
build up - command guidance 
execution 

Terminate APS built up 
, 

06,15,13.63 28.,91 -110.90 

RCS shutdown 06,15,13.73 28.91 -110.89 

APS shutdown on APS fuel de- 5.00 06,22,31.17 27.36 - 80.04 
p,letion -:" set dap to tyIaximum 
deadbapd 

• 

Oriellt for first ~CS tes~ 6.-40 08:52:24.58 -23.96 87.53 

First ReS burn test - deplete 6.46 08,52,44.016 -23.68 88.66 
system B 

RCS shutdown - set dap to 6.50 08,56,58.81 -18.77 104.21 
minimum deadband 

Orient for second RCS test 6.98 09,46,20.40 18.09 - 86.39 

Second Res burn test 6.98 09,4609,99 17.64 - 85.27 

~CS shutdown - set dap to 6.99 09,47,23.859 16.62 - 82.78 
minimum deadband I 
Third RCS burn test 7.94 11,27,39.00 13.46 -100.65 

Res shutdown - set dap to 7.95 11,28,23.96 12.30 - 98.21 
minimum deadband 

Fourth ReS burn test 7.97 11,31,23.96 7.46 - 88.67 

RCS shutdown - set dap to 7.97 11,31,33.70 7.19 - 88.16 
minimum deadband 

Orient for fifth ReS test 8.72 12,52,11.00 26.96 -175.95 

Fiftb RCS burn test 8.72 12,52,18.10 26.92 -175.48 

RCS shutdown - set dap to 8.73 12,52,58.59 26.72 -172 .80 
minimum deadband -- - - - - -

it 

TABLE IX.- MAJOR MISSION- EVENTS - Conc!-uded 

Inertial velocity vector 

Flightpath Total 
Altitude, Velocity, angle, Azimuth, weight, 

n.mi. fps d" d" Ib 

167,43 25351;042 I' .006 102.01 10232.59 

" 

167.43 25351;065 .006 102.01 10231.51 

168.56 25355.77.4 .023 85.76 , 10228.61 

168.33 .25353.353 .017 91.91 '10227.41 

168.31 25353.353 .017 9l.91 

168.31 ' 25353.219 .017 91.92 

168.31 25353.213 .017 91.92 10204.42 

170.01 25803.00 -.147 92.41 5191.42 

425.52 23987.172 -.655 77.12 5166,42 

424.51 23992.824 -.697 76.63 5165.62 

411.61 24265.618 -.497 70.80 4977 .80 

313.97 25059.061 .458 110.11 4970.80 

314.59 25054.534 .477 110 .51 4970.00 

316.07 25053.581 .525 111.22 4937.00 

320.57 25025.394 .624 ' 113.11 4915.60 

322.52 25021.084 .674 113.64 4882.60 

331.44 24955.668 .837 115.71 4882.45 

331.97 24953.718 .847 115.76 4875.30 

308.01 25106.192 -.331 91.38 4857.44 

307.92 25107.286 -.323 91.61 4857.04 

307.44 25131.819 -.271 92.67 4797.60 

Propellant used 

DPS/APS ReS, ' t.V 
Ib Ib ft/sec 

52.15 1.68 51.92 

0.97 1.03 
2.90 

1.20 

1.40 

" 
19.09 15.98 

5000.03 15.47 6723.65 

25.00 

0.8'0 

185.32 320.50 

7.00 -

0.80 

33.00 57.00 

21.40 

33.00 59.06 

0.15 

7.15 12.85 

17.86 

0.40 

59.44 107.98 

'. 

Apogee/ 
perigee, 
n.mi. 

177/167 ' 

177/167 

I 

456/170 

, 

450/175 

440/308 

447/302 

453/302 

453/302 

459/303 

459/304 

460/303 

458/302 

470/303 
-

Tru' 
AnomalYr 

d" 

333.98 

334.21 

317.82 

321.81 

320.74 

320.56 

320.37 

356.42 

200.06 

201.23 

213.03 

31.46 

32.60 

33.90 

40.72 

2.01 

2.51 

2.78 

349.22 

349.65 

353.25 
------

I\.l 
o 
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'TABLE X.- RADAR ACQUISITION DATA FOR A MINlMllM ELEVATION OF 5° AND A MAXIMUM SLANT RANGE OF 750 N. MI. 

STATION REV ACQUISITION LOSS ELAPSED TIME MAX ELEV AeQ RANGE MIN RANG!; 
NAME NO. 0 H H S 0 H H S M S DEGREES N. MI. N. HI. 

BOA e RTve 1 0 0 U 6 0 II 11 ~1 1 35 25.9 538. 192o, 
BDA S RTve 1 0 J l'J 6 0 0 11 ~1 1 35 25.8 538. 192. 
REL C,S RT'II'C 1 0 0 12 35 Ii 0 16 53 4 17 24.9 520. 200. 
CYI e RTve 1 0 J 18 6 0 0 22 33 4 26 29.0 533. 182. 
CY I S RTve 1 0 0 18 7 0 0 22 33 4 26 29.2 531. 181. 
TA"N C • V 1 U 0 38 0 0 0 42 3 4 2 12:2 606. 415. 
eso s Tve 1 0 U 48 52 0 0 54 11 5 18 29.6 663. 232. 
CRO e RTve 1 ;) 0 53 27 0 0 57 47 ~ 20 12.6 659. 436. 
RK\I C TVC 1 0 1 28 55 Ii 1 30 41 1 46 6.1 550. 515. 
GY~ S RTve 1 0 1 2. 59 Ii 1 3~ 33 ~ 33 51.3 496. 116. 
.HS C R 1 0 1 31 30 0 1 35 33 ~ 3 17.4 52~. 272. 
TFX S RIVe 1 0 1 32 57 0 1 37 24 ~ 26 31.6 546. 161. 
~LA e' R 2 0 1 30 50 0 1 41 7 4 16 22.7 521. 219. 
PAT e R 2 J 1 36 52 0 1 41 7 4 14 21.4 529. 231. 
~IL S RTve 2 0 1 36 50 0 1 ~1 7 4 17 23.3 521. 215. 
GBI e RTve 2 0 1 31 38 0 1 41 25 3 40 13.6 548. 326. 
BOA e RIVe 2 0 1 4J 12 0 1 44 47 ~ 34 ~6.7 528. 124. 
BOA S RTve 2 0 1 ~o 12 0 1 4~ 47 4,34 46.6 527. 124. 
RED e,s RTve 2 0 1 45 34 0 1 50 9 ~ 35 36.9 539. 152. 
TA' e R v 2 0 2 IJ 29 0 2 15 38 5 9 26.~ 601. 245. 

, eSQ S Tve 2 ,} 2 22 23 0 2 21 26 5 3 20.4 636. 310., flY 
CRe e RTVC 2 0 2 26 3B 0 2 31 33 4 59 20.3 660. 301. I-' 
Hhi C RTve 2 0 2 52 2" Ii 2 56 1 3 34 11.7 553. 311. 
.. TN C,S R 2 0 2 51 37 0 3 1 36 3 59 16.2 H9. 288 • 
RKV e Tve 2 0 3 U 23 0 3 4 53 ~ 29 39.0 496. 141. 
CAL e R v 2 il 3 1 36 " 3 5 31 3 54 15.5 543. 296. 
GOS S RTve 2 0 3 2 26 0 3 6 11 3 51 14.8 509. 30!>. 
GYM S RIVe 2 0 3 3 17 0 3 7 34 4 10 22.8 545. 219. 
.HS e R 2 0 3 ~ 12 0 3 B ~7 4 34 56.2 521. 108. 
TEX S RTve 2 0 3 6 25 Q 3 10 31 4 5 11.1 510. 261. 
'LA C R 3 0 3 9 5B 0 3 14 31 " 32 39.4 551. 142. 
FAT e K 3 U 3 10 0 0 3 H 32 4 31 36.8 509. 149. 
_ll S RTve 3 0 3 9 5a 0 3 14 30 4 32 ~O.6 541. 138. 
GBI e RTVe 3 0 3 IJ 41 il 3 15 3 4 21 24.~ 543. 210. 
EGA e RTve 3 0 3 13 35 0 3 11 13 3 38 12.2 545. 357. 
8[;A S RTve 3 0 3 13 35 0 3 11'13 3 38 12.2 545. 351. 
ANT C RTve 3 0 3 16 6 0 3 18 40 2 33 1.5 563. 475. 
Ase e R v 3 0 3 29 15 0 3 33 15 4 0 12.6 591. 390. 
PRE e R 3 il 3 4,) C' 0 3 45 26 5 25 50.9 634. 1~9. 

TAN e R v 3 0 3 45 55 0 3 41 9 1 13 5.~ 651. ~5. 
CS, S Tve 3 0 3 55 32 0 4 0 59 5 27 50.9 653. 150. 
eRe c RTVC 3 0 3 59 41 0 4, 5 2 5 20 43.7 649. 165. 
~A" e RT,ve 3 0 4 24 37 0 ~ 30 30 5 52 36.6 710. 248. 
"TN C,S R 3 0 4 29 53 0 ~ 36 13 6 19 75.5 150. 169. 
RKV e Tve 3 0 4 33 7 0 4 39 26 6 19 74.1 748. 115. 
CAL e R v 3 0 4 34 1 0 ~ 40 7 6 6 ~2.9 144. 242. 



TABLE :~.- RADAR ACQUISITION DATA FOR A :MINDlJ1-L ELEVATION OF 5° AND A :M..4XlliDM SLANT RANGE OF 750 N. MI. - Continued 

STATluJ'~ i<.;:'V Al.l-UISIT-WN LlJSS ELAPSED T lME MAX Ei..EV AC;j RANGE MIN RANGE 
NAi":~ NLJ. " H S 0 H M ~ S uE~K.EES N. HI; N. MI.' 

GOS F.TIJC 3 v, 4 3, 51 4 40 53 " 3 35.3 744. 282. 
Gn kTvC " 4 -,", 2.3 ~ 4 42 22 5 59 37.3 748. 272. 
"HS L "- 3 0 4 37 B a 4 43 26 0 18 60.4 H8. 187. 
Tf x S RTV":' 3 ,. 4 39 24 (i 4 45 3.) • 5 42.9 749. 245. 
f"Il.t C " 4 " 4 43 1(J 0 4 49 34 6 23 82.3 747. 170. 
PAT "- 4 <) 4 43- 12 J 4 49 15 6 3 73.5 744. 172. 
"IL eTVC 4 'J 4 43 ... '; :; 4 49 17 6 6 84.(.1 749. 17i1. 
GH I L. RTve 4 ~ 4 43 49 J 4 49 56 6 6 56.0 748. 201. 
BGA c. R.TVC 4 J 4 47 2 c' 4 52 1> 5 13 2U.5 747. 417. 
BDA S RTVC 4 0 4 47 2 J 4 51 54 4 51 2J-.5 747. 4U. 
ANT e '{TVC 4 " 4 4-:; 4 0 4 53 54 4 49 15.3 746. 50b. 
RED C '.S RT >Ie 4 ) • 53 4 " 4 57 15 4 10 12.2 718. 577. 
ASC C R V 4 .) 5 , 23 ;j 5 7 14 2 5J 9.1 731. 659. 
PRF ,C R 4 0 5 15 3 0 5 2) 16 5 12 19.7 727. 424. 
TAN C R V 4 0 5 13, 45 " 5 24 1'4 5 29 20.9 736. 407. 
CSQ S TVC 4 il 5 31 21 ,j 5 36, 2; I> 4 80.1 7Z2. 1b9. 
CRe c RTVC 4 ,) 34 41 " 5 .. 0 50 6 15 59.1 728. 193. 
HAW C KTvC 4 0 6 J 2G 0 6 6 35 6 15 58.3 744. 196. 
"TN CtS R 4 ~ 0 5 45 0 ' 6 II 47 6 1 38.6 715. 261. 
i<KIJ e TVC 4 il 6 9 1 (; 6 15 13 6 II 48.1.1 744.' 2Z3. 
CAL C < V 4 .) 6 U 20 " 6 15 44 5 23 22.7 749. 390. \% GoS S KTve 4 0 6 II 2 ,\l 6 16 27 5 24 2U.O 744. 426. 
GYM S RTve 4 0 0 12 3 v 6 18 21 6 17 7J.5 749. 178. 
IioH$ C R 4 0 6 13 6 0 6 19 a 6 1 35.4 7" 7. 278. 
lEX S RTve 4 0 , 15 13 v 6 21 29 6 1. 16.6 750. 173. 
/liLA C R 5 0 6 19 4 0 " 25 13 6 8 68.9 750. 182. 
Ft T C R 5 ) 6 19 7 (l 6 23 '>3 " 26 72.6 746. 178. 
MIL S RTve 5 () 6 U 5 0 6 23 55 4 5u 07.4 7"8. 183. 
GBI C RTVC 5 OJ 6 19 42 (J 6 ,25 52 6 1" 75.4 745. 175. 
teA C RHC 5 0 6 2; 24 " 6 28 13 " "9 20.2 702. 432. 
BOA S RTVC 5 0 6 2> 22 0 6 27 "3 4 21 2.).2 702. 432. 
.ar-,T C RTVC 5 .J 6 24 57 0 6 29 32 4 35 15.7 136. 518. 
~EO ("S RTve 5 0 6 28 3" 0 6 33 34 4 59 17.3 730. 521. 
PRF C R 5 0 6 53 9 0 ,6 55 41 2 31 26.0 748. 712. 
TAN C R V 5 (J 6 22 12 0 7 1 41 39 29 61.6 747. 442. 
esc S TVC 5 0 7 9 d 0 7 14 24 5 16 86.5 747. "33. 
CRG C RHC 5 0 7 14 8 0 7 2u 22 6 14 77 .5 739. 431. 
t'Aw C RTve 5 0 7 "1 52 " 7 47 36 5 "4 30.6 719. 356. 
"Till C,S R 5 C 7 40 25 0 7 53 2 <> 37 25.9 740. 395. 
RKV C TI/e 5 0 7 5,) 36 Q 7 56 24 5 48 31.4 739. 3Z2. 
CAL C R V 5 :) 7 51 57 0 7 56 30 4 32 16.9 7'01. 496. 
GoS S RTVC 5 ) 7 52 57 0 7 57 31 4 34 15.2 732. 526. 
GY~ S RTVC 5 0 7 53 25 0 7 59 24 5 59 76.0 697. 176. 
hHS C R 5 0 7 54 35 V 8 0 13 5 37 26.8 736. 3"8. 
TFx S RTVC 5 0 7 5; 39 0 8 2 18 5 39 71." 698'. 179. 
MLA C R 6 u a ) 37 u 8 6 14 5 36 32.2 703. nz. 
FAT C il 0 v d J 43 J 8 5 45 5 2 33.5 695. 303. 
~IL S RTVC 0 0 8 J 47 iJ 8 5 48 5 5 31.7 7U7. 316; 
Gal C RTve 6 il 8 il 27 () 6. 6 55 6 27 42.3 741. 257. 

... « 
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TABLE X.- RADAR ACQUISITION DATA FOR A MINIMUM ELEVATION OF 5° AND A MAXDruM SLANT RANGE OF 750 N. MI. _ Concluded 

STATIUN KEV ACQUISITION lOSS ELAPSED TIME MAX ElEV AeQ RANGE MIN RANGE 
NAM!: Nu. 0 H M S 0 H M S M S DEGREES N. HI. N. MI. 

,.1NT C RTve " 8 5 39 t 8 11 55 0 1& 72.2 741. 207. 
Ase e R V 6 u 8 2) 11 " a 26 20 6 9 69.8 110. 327. 
PRE e R 6 v 3 33 9 0 8 39 22 6 12 70.1 745. 426. 
TAI\i C R V 6 0 8 23 55 0 8 43 2 19 6 36.2 746. 657. 
esc s TVe 6 8 51 48 0 8 S6 51 5 2 49.5 747. 528. 
CRG '0 RIve 6 v 3 57 50 ,. 9 (l 23 2 32 30.3 747. 707. 
G.M S RTVC 6 0 , 11 31 :I 9 12 43 1 11 24.4 742. 738. 
I--Aw C Rlve " :) 9 23 51 0 9 30 2 6 10 61.1 737 • 361. 
.. TN C,S R 6 . ) 9 23 52 0 9 35 IS 6 22 61.1 749. 351 • 
CAL C K V 6 " 9 34 32 J 9 37 48 3 16 28.2 736. 578. 
RKV e Tve " .,') 9 33 12 0 9 38 39 5 26 ,>9.3 116. 395. 
';OS S RTVC & , 35 52 U 9 39 22 3 29 24.1 725. <>42. 
iJlH$ C R t. V 9 37 13 C 9 42 22 5 9 28.3 744. 578. 
Gylt S RIve , J , 35 56 0 9 41 48 5 51 6'l.O 093. 351. 
TEX S RTve , ) , H 32 0 9 45 22 5 49 39.5 735. .62. 
G81 e RTve 6 0 9 47 5 0 9 47 41 0 35 19.6 750. 749. 
ANT e RTVe 7 " 9 5~ 49 () 9 54 1 3 11 24.5 739. 075. 
• se e R v 7 " 10 6 29 0 10 9 21 2 52 29.0 143. 696 • 
PRE e k 7 i) 10 18 8 0 10 24 1 5 53 78.2 714. 42'. TAN e R V 7 0 10 24 29 0 10 28 21 3 52 37.9 7)6. 638. (\) 
G.M S RTve 7 0 10 53 29 it •. G 59 4') 6 11 78.6 13 •• )55. VI 
lJITN C.S R 7 () 10 45 52 '11 11 18 16 32 ~4 46.0 .fi. 413. 
RKV e Tve 7 0 11 18 9 I} 11 19 5 0 56 26.7 741. "3. (n s RTve 7 :J 11 21 49 a 11 25 I 3 11 23.4 136. 665. 
fR£ e R 8 0 12 2 58 J 12 8 51 5 53 86.3 724. 432. 
TA~ e R V B 0 12 4 5.5 CI 12 14 31 9 36 72.7 727. 444. 
GwM S RTve 8 J 12 39 40 0 12 42 50 3 Ii) 24.1 7"8. 684. 
HAw C RTve 8 0 12 53 23 0 12 ·59 35 6 11 59.7 729. 353. 
~Tt.I C,S R 8 0 13 J 3 () 13 1 54 1 51 20.3 743. 725. 
PRE e R 9 0 13 48 42 ;) 13 53 15 4 32 43.8 73". 595. 
TAN C R V 9 0 13 54 23 0 13 58 35 4 12 3a.8 15~. 623. 
rAW C RTve 9 0 14 38 23 0 14 43 55 5 32 47.1 696. 418. 
.ASC C R V II ;) 17 1;) 2 0 17 13 55 3 52 3a.0 738 • 440). G._ S RTve 11 v 17 55 3 0 18 0 15 5 11 38.3 7H. 478. 



TABLE XI.- RADAR ACQUISITION DJ-::;A FOR A MIND[Thi ELEVATION OF 0° AIID A MAXnruM SLANT RANGE OF 32 000 N. MI. 

ST AT I.JN ;{'F..V ACIJiJI SI T WN LOSS ELAPSED TIME MAX ELEV LO>S RANGE MIN RAN&E 
NAM,:: NJ. 0 H " > D H " ;; H S DEGREES N. MI. N. HI. 

Ec; C KT'J(. 1 ,) J 1) 11 0 0 12 44 2 33 25.9 786. 192. 
ee..:. s -{TVC 1 " ", lJ 11 0 U 12 44 2 33 25.8 786. 192. 
RED C,$ RTVe. 1 .J 11 31 J ~ 17 58 6 26 24.9 794. 200. 
CY I C KTV\.. I " ) 17 3 ~) ~ 23 3'1 " 36 29.0 816. 182. 
ey I S RTve . J L7 3 u 0 23 4) 6 30 29.2 816. 181.· 
TAN C. " V 1 36 41 il a ~3 22 , 4;;) 12.3 B99' 415. 
CSi.! S TvL 1 J 47 43 () ;;) 55 18 7 35 29.6 916. 232. 
eRa C RTVe 1 .) 

" ,2 9 0 0 59 5 " 55 12.6 911. 436. 
",TN e,s R 1 0 1 2; 11 0 1 27 29 1 17 .1 al2. 801. 
RKV C nrc 1 0 1 27 9 0 1 32 24 5 15 6.1 800. 513. 
CAL C RV 1 J 1 28 45 0 .1 32 ,; 4 ·11 3.0 8112. 637.· 
GOS S' RTve 1 J 1 n 25 " 1 33 53 4 28 3.6 80j'. 608. 
Gv. S RTve 1 J 1 2B 55 0 1 35 35 " 40 51.1 793. 116. 
'I<IHS C R 1 () 3~ 20 ;;) 1 36 41 6 21 17.4 796. 271. 
TEX > RlvC 1 il 1 31 53 0 1 38 27 " 34 32.3 792. 16.5-
~LA C R 2 U 1 35 45 0 1 42 13 6 27 22.6 795. 220. 
FAT C R 2 0 1 35 47 0 1 42 13 6 26 21.3 795. 232. 
"IL S RTv(. 2 () 1 35 44 0 1 42 13 6 28 23.2 795. 216. 
GBI C RTve 2 ~ 1 3" 27 0 1 42 3. 6 8 13.4 195. 328. 
EDA ,,:; RTVC 2 a 1 39 9 0 1 45 51 6 41 46.7 806. 12ft. 'I\) 
80A , IUV~ 2 0 1 39 9 a 1 45 51 6 41 46.6 . 806. 124 • -I=' 
R2D C,S kTVC 2 0 1 44 31 0 1 51 15 6 44 36.1 821. 155. 
cv I C RTve 2 J 1 51 14 J 1 55 1 3 41 2.2 836. 697. 

. CY I > kTVC 2 J 1 51 15 Q 1 55 2 3 47 2.2 836. 697. 
PRe C R 2 ~ 2 7 17 0 2 12 26 5 9 4.4 903. 663. 
TAN C R V 2 0 2 9 2l 0 2 16 46 7 24 26.5 901. 2"5. 
eso s He 2 0 2 21 13 u 2 28 36 7 22 2Q.l 909. 313. 
eRe C "ave 2 " 2 25 28 0 2 .32 47 7 19 20.3 898. 307. 
HAt'll C RTVC 2 0 2 51 8 0 2 57 15 6 6 1l.1 800. 371. 
.TN C,S R .2 ~ 2 5, 25 0 3 2 ~5 6 . 19 16 .• 2 195. 289. 
RKv C TVC 2 J 2 59 19 0 3 5 56 6 37 39.0 794. 141. 
CAL C R V 2 (I 3 J 25 ~ 3 " 41 6 16 15.5 797. 29t .. 
GDS S kTve 2 0 3 1 14 ;:; 3 7 2. 6 14 14.8 797. 305. 
GYM > RTVC 2 ;) 3 2 II i) 3 8 39 6 27 22.7 793. 220. 
",-H$ (.. R 2 () 3 3 9 J 3 9" 5;) 6 40 5-9~5 797. 105. 
lEX S RTVe - :J 3 5 18 0 3 11 39 " 20 IS.0 7.96. 265. 
JilLA C R 3 t1 3 a 56 0 3 15 36 6 4J 39.9 807. 140. 
PAT C R 3 3 a 57 0 3 15 37 6 39 37.0 SU7. l't9. 
"IL S RTVC 3 " 3 S 55 J 3 15 35 " 4" 41.2 808. 137. 
G8I C RTve 3 <J 3 9 37 0 3 16 10 " 32 23.9 8Q8. 213. 
EOA C RTVC 3 " 3 12 21 0 3 18 30 6 8 12.1 819. 359. 
eGA 5 ~TVC 3 u 3 12 21 0 3 18 3.1 6 B 12.1 819. 359. 
AH C RTVC 3 0 3 14 38 " 3 20 12 5 33 7.5 817. 476. 
REC e,$ RTve 3 'J 3 la 27 0 3 22 56 4 28 3.5 834. 635. 
ASC e R v 3 , 3 23 C J 3 34 33 6 32 12.5 874. 392. 
FRE C R 3 J 3 33 54 0 3 46 32 7 37 5(>.9 912. 149. 

·.f <r 
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_LE XI.- RADAR ACQUISITION DATA roR A MINJMUM ELEVATION OF 0° AND A MAXIMUM SLANT RANGE OF 32 000 N. MI. - Continued 

STATIUN REV ACQUISITION LOSS ELAPSEIl TIME MAX ELEV LOSS RANGE MIN RANGE 
NAME NO. D " M S 0 H M S M S DEGREES N. MI. N. N'. 

TAN e R V 3 0 3 43 47 0 3 4. 19 5 32 5.4 910. 6~5. 

esc S Tve 3 0 3 54 26 0 4 2 5 7 39 50.9 903. 150. 
CRO e RTve 3 0 3 58 35 0 ~ 6 10 7 35 43.2 910. 166.-
rAw C RTve 3 0 4 23 14 0 ~ '32 1 8 't7 35.5 1068. 25~. 

~TN c.s R 3 0 4 28 31 0 4 37 4; 9 14 75.0 1097. 170. 
RKII C Tve 3 0 4 31 40 0 ~ 41 2 9 21 74.0 1104. 176. 
CAl e R V 3 0 4 32 18 a 4 41 48 9 30 43.1 1106. 242. 
GOS S RTve 3 0 4 33 I. 0 4 42 3. 9 17 35.4 1104. 282. 
GV~ S RTve 3 0 4 34 4. 0 4 43 57 9 7 37.4 1095. 213. 
WHS e R 3 0 4 35 36 D 4 45 2 9 26 66.5 1095. 187. 
TEX S ~TVC 4 0 4 37 51 0 4 47 3 9 11 43.1 1089. 245. 
"LA e R 4 0 4 41 34 0 4 so 59 9 24 82.5 1081. 170. 
PAT e - R 4 0 4 41 36 \) 4 51 a 9 23 78.6 1087. 172. 
~IL S RTve 4 0 4 41 34 0 4 50 sa 9 24 84.1 1087. 170. 
GBI C RTve 4 0 4 42 15 0 4 51 35 9 19 56.1 1086. 201. 
eOA e RTve 4 0 4 45 18 0 4 54 7 8 49 20.2 1090. <\21. 
eOA S RTve 4 0 4 45 18 0 4 54 7 8 49 20.2 1090. ~21. 
ANT e RTve 4 0 4 47 17 0 4 55 38 8 21 15.3 1082. 506. 
REO C,5 RTve 4 0 4 51 16 0 4 59 17 8 1 12.2 1088. 576. 
Ase e R V 4 0 5 2 7 a 5 9 35 7 28 9.0 1083. 668. 

I\) PRE e R 4 0 5 13 21 0 5 22 5 8 "4 19.7 1093. ' 4-3i. 
TAN e R V 4 0 5 17 5 0 5 25 55 8 50 21.5 1092. 401. \J1 

esc S Tve 4 0 5 28 50 0 5 38 17 9 26 78.7 1099. 114. 
eRO e RTve 4 0 5 33 7 a 5 "2 31 9 Z3 52.9 1098. 211. 
"AJj e RTve 4 0 5 58 45 0 6 8 5 9 19 58.5 1088. 196. 
wTN C,S R 4 0 6 4 22 0 I> 13 35 9 12 34.6 1090. Za3. 
R~V e Tve 4 0 6 7 33 0 6 16 51 9 17 46.7 1091. 22? 
CAL e R V 4 0 6 8 36 0 6 17 30 8 54 22.5 109~. 392. 
GOS 5 RTve 4 0 6 9 29 0 6 -18 18 8 49 19.9 1096. ~27. 
GY~ S RTve 4 0 6 10 35 () 6 19 57 9 22 70.9 1095. 171. 
""5 e R 4 0 6 11 32 0 6 20 55 9 23 35.3 1099. 279. 
TFx S RTve 5 0 6 13 44 a 6 23 17 9 33 16.6 1095. 174. 
nA e R 5 0 6 17 37 (I 6 27 22 9 "5 69.6 1112. 181. 
FAT e R 5 0 6 17 38 0 6 27 23 9 44 73.2 1112. 178. 
~Il 5 RTve 5 iI 6 17 36 (I ... 27 22 9 46 68.0 1112 • 183. 
GBI e RTve 5 0 ... 18 14 0 6 28 32 10 17 75.4 1124. 176. 
8eA e RTve 5 Il 6 21 27 0 6 31 14 9 40 19.9 1162. 436. 
eOA S RTve 5 0 6 21 27 0 6 31 14 9 40 19.9 1162. 1t36. 
ANT e RTve 5 0 6 23 18 0 6 32 34 9 16 15.2 1177 • 528. 
REC e.s RTve 5 0 6 27 23 0 6 36 41 9 18 17.6 1260. 514. 
ev I e RTve 5 0 ... 35 9 0 6 40 43 5 34 3.2 1351. 1074. 
eVI 5 RTve 5 0 6 3' 9 0 6· ltV 43 , 34 3.2 1351. 1074. 
A5e e R v 5 0 " 38 1 a 6 47 25 9 24 10.1 1504. 897. 
FRf e R 5 J 6 48 41 0 7 2 41 14 (I 25.6 1778. 731. 
TAN e R v 5 0 6 51 29 0 7 7 54 16 25 63.3 1815. 452. 
eso 5 Tve 5 0 7 4 9 0 7 21 20 17 11 80.0 1768. ""60. 
eRe e RTve 5 0 7 9 21 0 7 25 29 16 d 79.3 1713. 451. 
GW~, 5 RTve 5 iI 7 26 45 ~ 7 34 27 7 42 3.1 1528. 11t39. 
~Aw e RTve 5 0 7 39 57 0 .7 50 40 1) 42 36.0 ll73. 370. 



TABLE XI.- BADAR ACQ.UISITION DATA ]DR A MINIMUM ELEVATION OF 0° AND A MAXIMUM SLANT RANGE OF 32 000 N •. MI. - Continued' 

ST ATiON REV ACQUISIT !ON LOSS ELAPSED TIME 'MAX REV LOSS RANGE "IN RANGE 
NAME NO. 0 H H S D H M ,5 M 5 DEGREES N •. MI. N. MI. 

"TN CtS R 5 0 1 4, 34 0 7 55 58 9 23 21>.1 1110. 401. 
RKV e Tve 5 0 7 49 24 0 7 58 46 9 21 29.0 1098. 350. 
GoS S RTve 5 0 7 51 58 0 8 0 5 8 7 14.8 1099. 535. 
CAL e ~ V 5 0 7 50 43 0 7 59 54 9 11 11.0 1099. 499. 
oHS e R 5 0 7 53 28 C 8 2 45 9 I. ' 25.2 1108. 367. 
GYM S "TVC 5 0 7 52 10 0 8 2 33 Iv 23 55.2 1105. 207. 
TF.x s RTve 6 0 1 5.5 59 0 8 5 21 9 21 74.4 1130. ,'176. 
MLA e R 6 0 7 59 58 0 8 9 20 9 21 ,31.9 1190. 314. 
FAT e R b 0 7 59 59 0 8 9 2(j 9 21 33.3 1190. 304. 
~lL S RTve 6 0 7 59 58 0, 8 9 li1 9 21 31.3 1190. 318. 
GBI e RTve' 6 0 8 J 7 " 8 9 52 9 44 39.8 1202. 266". 
BDA e RTve 6 0 B 4 1 II 8 11 25 7 24 7.9 1230. 764. 
60A S RTve 6 0' 8 4 1 a 8 11 25 1 24 7.9 .1230. 764 • 
ANT e . RTve 6 0 8 5 13 0 8 15 19 1U 5 61.4 1312. 224. 
REC C t S RP/C 6 ;) 8 l(} 7 0 8 16 40 6' 32 3.3 1347. 1065. 
Asce R v I> 0 8 18 3 0 8 31 26 13 23 1>7.0 1,666., 337. 
PRE e R 6 0 8 29 55 0 8 45 26 15 30 64.4 182'1. 456. 
TANe • v 6 0 8 34 36 0 8 50 36 16 0 37.3 1817. 669. 
esc S Tve " 0 8 41> 41 '0 9 3 50 17 3 51.5 1739. 5 ..... 
eRa e RTve 6 0 8 52 4 0 9 7 53 1.5 49 31.7 1700. 719. 1\5 G"M.S RTve 6 0 9 6 33 0 9 19 57 13 23 23.9 1560. 756. 
HAlO, C RTve 6 0 9 21 22 0 9 34 39 13 17 58.6 1443. 353. 

(J\ 

hTN Cj,S R 6 0 9 27 52 (I 9 40 4 12 11 59.8 :1441. 335. 
CAL C R V I> 11 9 32 0 0 9 44 J 12 .. 26.,8 1455. 564. 
FKV e TVe I> 0 9 30 45 U 9 43 54 13 8 43.5 "'54. 403. 
GDS S RTve 6 0 9 33 14 0 9 45 11 11 56 22.4 1462. 635. 
GYM S RTve 6 0 9 34 35 Q 9 46 32 11 57 59.2 1466. 332. 
kHS e R 6 Q 9 35 51 0 9 46 59 11 8 26.0 IHO. 577. 
lEX S RTve 7 0 9 37 25 0 ' 9 49 43 12 18 36.4 1490. 459. 
MtA e R 7 0 9 42 31 0 9 53 34 11 2 16.9 1529. 713. 
EOA e RTve 7 0 9 47 28 0 9 53 38 6 10 2.2 1530. 1359. 
PAT e R 7 0 9 42 31 0 9 53 35 11 3 17.3 1529. 764. 
~ll S RTVe 7 0 9 42 31 0 9 53 33 11 2 16.8 1529. 711. 
BOA S RTVe 1 0 9 47 28 0 9 53 38 9 lO 2.2 ' 1530. 1359. 
GBI e RTve 7 0 9 42 41 0 9 .54 4B 12 7 18.7 1543. 733. 
~NT e "TVe 7 0 9 47 1 0 Iv 0 12 13 10 23.3 1602. 671. 
He e R v 7 0 10 1 42 C. 10 16 52 15 ~ la.o 1774. 6~5. 

PRE e R 7 0 10 14 12 0 10 30 21 10 9 69.9 1817 • 471. 
TA~ e " v 

7 0 10 19 34 0 10 35 38 10 3 38.5 1797. 661. 
eso S Tve 7 0 10 32 49 0 10 46 21 13 31 19.0 1715. 976. 
CRD e RTve 7 0 10 38 21 0 10 50 3 11 41 8.1 1670. 1317. 
GJiM S RTve T 0 10 50 17 0' 11 4 49 14 32 72.5 , 1498. 363. 
HAh C RTve 7 Ii 11 I> 20 0 11 19 28 13 8 37.4 1440. 453. 
"TI"4' C,S R 7 0 11 11 40 0 11 24 49 13 8 41.1 1467. 419. 
GOS S' RTve 7 0 11 18 5 0 11 27 34 9 28 ll.O 1489. 932. 
CAL e • v 7 0 11 16 49 0 11 27 28 10 38 H.O 1488. 83'3. 
RKV C TVC' 7 J 11 15 33 U 11 27 29 11 55 25.5 1487. 587. 
.. HS e R 7 0 11 20 41> 0 11 30 0 9 14 10.3 1510. 970. 
GYM S RTVe 1 v 11 19 25 0 11 30 25 11 0 21.7 1511. 660. 

'of '. 
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TABLE XI.- RADAR ACQUISITION DATA R>R A MINIMUM ELEVATION OF 0° AND A MAXJMUM SLANT RANGE OF 32 000 N. MI. - Concluded 

;TATlON REV ACQUISITION LOSS ELAPSED TIME MAX ELEV lOSS RANGE MIN RANGE 
NAME NU .. D H II S 0 H M 5 II S DEGREES N.- MI-. N. HI. 

lE' S RTVe 7 0 11 22 21 n 11 33 40 11 . 18 12.2 1549. 923 • 
HA e R 8 U 11 28 30 G 11 34 59 6 29 2.0 1565. 1394. 
PAT e R 8 0 11 2. 27 (j 11 35 1 6 33 2.2 1565. 1385. 
~IL S RTVe 8 0 11 2d 29 U 11 34 58 6 28 2.0 1565. 1397. 
G81 e RTVe 8 0 11 n 0 0 11 36 11 7 16 2.6 1580. 1370. 
ANT e RTVC 8 <) 11 34 50 0 11 41 49 6 58 3.9 16't4. 1373. 
ASC e R V 8 0 11 48 21 0 12 1 40 13 19 13.7 1820. 1138. 
PRE C R 8 II 11 5~ 1 0 12 16 14 11 13 80.5 1802. 463. 
TAt.! C R V 8 0 12 4 26 () 12 21 36 11 10 n.7 1758. 471~ 
es~ S TVe 8 0 12 2) 32 0 12 27 0 6 27 1.8 1704. 1633" 
G.M S RTVe 8 0 12 36 22 0 12 48 30 12 7 23.1 1463. 686. 
HA~ e RTVe 8 0 12 51 11 0 13 4 26 13 14 51.7 1476. 361. 
GDS S RTVe 8 0 13 5 24 0 13 8 27 3 3 .6 1519. 1449. 
CAL e " V 

8 0 13 3 3 0 13 • 39 5 35 2.7 1518. 1327. 
"TN C,S R 8' 0 12 56 33 0 13 8 28 11 54 19.10 1516. 709. 
RKV C Tve 8 0 13 0 35 0 13 11 ~ 10 25 8.4 1547. 1054. 
GYM S RTVe 8 0 13 4 37 () 13 13 42 9 5 5.3 1579. 1225. 
ASC C R V 9 0 13 35 2 ·0 13 47 16 12 14 11.0 1853. 1305. 
fRE C R 9 0 13 44 22 0 14 C 33 16 7 44.4 1777. 621. 
TAN e R V 9 a 13 49 50 0 14. 5 51l 15 59 40.5 1716. 634. 

-lI) 

GWII S RTVe 9 0 14 23 7 0 14 33 45 10 38 12.0 1431. 912. ~ 

ttAlII C RTVe 9 <) 14 3, 28 0 14 49 42 13 13 46.0 15"2. 400. 
"TN C,S R 9 0 14 43 10 0 14 51 3 7 53 4.0 1561. 1273. 
.se e R V 10 0 15 20 28 0 15 35 5 14 36 16.6 1810. 1114. 
PRE e R LI I) 15 29 55 0 15 44 19 14 23 15.4 1719. 1105. 
TAN C R V 10 0 15 36 37 0 15 46 3D 11 53 9.5 1666. 1257. 
GoM S Rive 1" 0 16 8 33 U 16 19 15 10 "2 1402 U53. 825. 
tiA. c. RTve lv 0 16 21 53 \) 16 32 36 10 43 11;9 1590. 969. 
lSC e R v 11 0 17 5 43 0 17 21 45 16 1 31.8 1733. 671. 
G.II S RTVe 11 0 17 53 42 0 18 5 51 1.2 9 35.7 1521. .75. 
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TABLE XII.- MATRICES USED IN THE OPERATIONAL TRAJECTORY 

. FOR VECTOR CONVERSION 

-.65568236 . 

+.37964854 
+.65264664 

·tr .. _.083009347 
-.98587430 
-.14546918 

. REFSMMATa 

-.39013053 
·-.91041273 . 
+.13764747 

T:t2Stf 

+.75843959 
+.032189984 

-.65094789 

aU{]IMU = [REFSMMA'l'] [X]BES 

b[X]IMU = [TI2SM] [X]ECI 

+0.64643547 

-.16436435 
+.74505405 

+.6464354T 

-.16436435 
+.74505405 

lMU = Inertial.measurement unit system. (stable member, or inertial 
platform) 

BES = Reference computation system for spacecraft. An earth­
centered inertial system with the X-axis in the direction 
of the vernal equinox at the beginning of the Besselian year 
nearest the launch date 

ECI = Reference computation system for trajectory simulation. An 
earth centered inertial system with the X-axis in the Greenwich 
meridian at midnight; before launch. (Launch is assumed to be 
on January 16, 1968, 14:00 hr GMT) 
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TABLE XIII.- APOLLO 5 SPACECRAFI' TARGETS AND EVENT TIMES 

USED IN THE OPERATIONAL TRAJECTORY 

Mission phase 9 enable 
time, hr:min:sec, g.e.t. 
Rpp' f't . . • . . . . 

Mission phase 11 enable 
time, hr:min:sec; g.e.t. 

CPT6EC1 

X, n.d. 
Y, n. d. 
Z, n.d. 

Mission phase 13 enable 
time, hr:min:sec, g.e.t. 
TGONOM, sec 
RDOTD, fps. 
YDOTD, fps. 
ZDOTD, fps. 

R CSMECI 

X, f't 
Y, f't 
Z, f't 

RCO' ft 

.' 

TINT' sec, g.e.t . 

.; . 

3:55:08.50 
22 000 000 

4:33:00.30 

+0.48278786 
+0.06931671 
+0.87298972 

6:12:23.3 
515.6 

-90.371376 
24 891.905 
7747.6129 

22 571 889 
-4 848 133 
-5 894 065 

21 938 132 

24 880 
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