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AC ELECTRONICS 
@mmm:mmm 

Inning 4cm:- 
\\ 

WT AVIGATORS THROUGH TIME AN_D M 

APOLLO 9 
EARTH ORBIT WITH L/M 
AS 504 c/M 104 am 209 L/M 3 G&N 605 
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SPACECRAFT DEVELOPMENT FLIGHT CATEGORIES 
MAJOR STEPS TO ULTIMATE MISSION 

BP 6 - PAD ABORT 
BP 12 - TRANSONIC ABORT 
BP 13 - BOOSTER 
BP 15 - BOOSTER 
BP 22- HI ALTITUDE ABORT WNAR lAND'NG +—mm 
BP 23- HI Q ABORT 
3" 23A' PAD ABORT lUNAR onaIn—comm 3-C- 103 M d 50 002-TUMBLING ABORT. {EMFE’ié‘ER'éfSNwm ( awe ) 
sc 009-SUB-ORBITAL SC 104 LM-3 

‘9 . I I ‘——- M ”  - V  H C (ME: Man-116d) 

I N I E G R A T I O N  IM-l (Unmanned) 
_ _ _ _ — — — — — — — — _ _ — — — — — — — — — — — — — — — — - — _ — — — — — - — — — -  . H ‘ m "  ‘ 3 . . . -  

< 9 3  EARTH ORBITS4—PARAMETER a. sunsncu so 017 .. so 020 
so 101(Manned) 

® SUBORBIT<—-Isr INTEGRATED sc svsrms EXPOSURE SC 011 ‘ 

<~= 
IN“ 

\ \ BOOSTER -S C COMPATIBILITY 

\ ABORT 8. RECOVERY 4—Cksw SAFETY 
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s5 " '  C51 gen 

6" 5”)" 
SATURN V APOSLLO cm 

' LEM ADAPTER “D\ K .- " lES 
5 & I 0 \  sup 

INSTRUMENT UNIT . 
MSFC/IBM APOLLO SM 

sun 
S-IVB . 

o o u s u s /  \ f 

5-" M su \ GRUMMAN 

33336 I J 2 ENGINE 
\ ROCKETDYNE 

\ 360FT 

5 1-2 ENGINES 
ROCKETDYNE 

\ 5  F4 ENGINES TOTAL wr 
ROCKETDYNE 7,000,000 lB _ 
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C/M GUIDANCE, NAVIGATION, 
AND CONTROL SYSTEM 41 

OPTICAL 
NAVIGATION 
UNIT 

INERTIAL 

UNIT (IMU) 

COMMAND 
MODULE 
COMPUTE 
(CMC) 

/ 

MEASUREMENT ’ F —  

R 

SIDE VIEW 

THE APOLLO GUIDANCE AND NAVIGATION SYSTEM IS COM- 
POSED OF THREE BASIC SUBSYSTEMS: INERTIAL, OPTICAL 
AND COMPUTER. 

l. The inertial guidance subsystem is composed of inertial 
measurement unit (IMU) and associated equipment. This 
subsystem performs three major functions: (A) Measures 
changes in spacecraft attitude; (B) Measures spacecraft 
velocity due to thrust; and (C) Assists in generating steer- 
ing signals. 

. The optical navigation subsystem is composed of a space 
sextant and a scanning telescope. Sightings on celestial 
bodies and landmarks on the moon and earth are used by 
the computer subsystem to determine the spacecraft's 
position and velocity and to align the inertial reference 
within the IMU. 

.. The command module computer (CMC) provides five major 
functions: (A) Calculates steering signals and engine 
discretes necessary to keep the spacecraft on the required 
trajectory; (B) Positions the stable membet in the IMU to 
a coordinate system defined by precise optical measure- 
ments; (C) Positions the optical unit to celectial objects; 
(D) Conducts limited malfunction isolation of the G&N 
system by monitoring the level and rate of system signals; 
and (E) Supplies pertinent spacecraft condition information 
to the display and control panel. 
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L/M GUIDANCE AND NAVIGATION EQUIPMENT 
LOCATION AND DESCRIPTION 

SC LGC 
PSA CDU PTA IMU NB AOT RR ANTENNA 

osxv, AND 
omen DISPLAYS 

AND CONTROLS ASCENT 
STAGE 

, . 
y . 

”þy—ASCENT ENGINE 
M 

M 

+ X  A X I S  ” ' \  

DESCENT +Y AXIS 
ENGINE 

+2  AXIS 

LEM AXES 

I'NERTIAL MEASUREMENT UNIT (IMU) and associated equipment performs three maior 
functions: (A) Measures changes in LM attitude, (B) Assists in generating steering 
commands, and (C) Measures LM veIocify changes due to thrust. This unit manufactured 
by AC Electronics. 

ALIGNMENT OPTICAL TELESCOPE (ACT) - Provides star sighting data which is 
manually inserted into the LM Guidance Compuhr for establishing the inertial reference. 
This unit manufactured by Kollsman Instrument Company. 

NAVIGATION BASE (NAV BASE) - Provides an accurate mounting base for the Alignment 
Optical Telescope (ACT) and the Inertial Measurement Unit. This unit manufactured by 
AC Electronics. 

LM GUIDANCE COMPUTER. (LGC) - Performs four moior functions: (A) Calculates 
steering signals and engine discretes necessary to keep the LM on the required traiectory. 
(B) Positions the stable member in the IMU to a coutdinate system defined by precise 
optical measurements, (C) Conducts limited malfunction isoIofion of the PGNCS by 
monitoring 'he level and rate of system signals, and (D) Supplies pertinent LM condition 
information to the display and control panels. This unit manufactured by Raytheon. 

DISPLAY AND KEYBOARD (DSKY) - Provides a two-way communication link between 
the operator and the LGC and the following {unctions may be performed: (A) Loading of 
data into the LGC, (8) Display of dam and system configuraýon to the operator. This 
unit manufactured by Raytheon. 

COUPLING DATA UNIT (CDU) - The CDU, an all-elecironic device, is used as on inur- 
fuce element between the following: (A) The inertial subsystem and computer subsystem, 
(B) and the computer subsystem and the controls. This unit functions primarily as on 
analog to digital or digiial to analog converter. This unit manu‘actured by AC. 5 



APOLLO 9 MISSION DESCRIPTION 

1.  MANNED PRIME CREW BACKUP CREW 
J a m e m ' ý  COMMANDER C h m  r. 
David R .  Scott COMMAND MODULE PILOT Richard F.  Gordon, Jr. 
Russell L. Schweickart LUNAR MODULE PILOT Alan L. Bean 

2. SECOND MANNED SATURN V MISSION 

3. COMBINED CSM AND L/M EARTH ORBIT 

4. PLANNED DURATION — 10 DAYS 

5. BOOSTER - SATURN V BOOSTER NO. 504 

6. SPACECRAFT — CSM #104 AND LUNAR MODULE #3 

7. BLOCK II G&N SYSTEM 209 L/M G&N SYSTEM 605 

APOLLO 9 MISSION OBIECTIVES 

lst PERIOD 5th PERIOD 
1. CSM-ACTIVE DOCKING 7. CSM SINGLE CREWMAN RENDEZVOUS 
2. LM EJECTION FROM THE SLA CAPABILITY 
3. CSM AUTOPILOT STABILITY MARGIN (Partial) 8' AGS AV CAPABILITY USING DPS 

ML” 13' EL‘JCZLTLSSSOCKING 3. CSM AUTOPILOT STABILITY MARGIN(Completed) ' 
11. PGNCS CONTROLLED APS BURN 3rd PERIOD 

— —  12. A08 CES ATTITUDE /TRANSLATION 4. DPS BURN DURATION EFFECTS CONTROL 
5~ LM PGNCS DAP PERFORMANCE 13. RENDEZVOUS RADAR TRACKING 

4th PERIOD PERFORMANCE 
6.  EXTRAVEHICULAR ACTIVITY l 4 .  LM ELEVATION RENDEZVOUS 

15. LM ACTIVE [DCKING 

16. APS LONG-DURATION BURN 
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MNVR. 
DATA 

on 
ACTIVITY DAY 

APOLLO 9 SUMMARY FLIGHT PLAN (D MISSION) 

I l I 
LAJNCH, INSERTION CHECKLISY I I 
I TRANSPOSITION, DOCKIING AND EJECTION 

l FIRST 5- NB RESTART I I  i 
I IMU REALIGN AND ALIGMENT CHECK 
I PREPS FOR BURN I AND BURN 
I SECOND S- iVB RESTART ' ‘ 

IDAYLIGHT STAR CHECK 
SXT ALL! 

I DOFF APGA: 

TUNNEL AND LM mssuvuzmon 
I DON PGAs | 
I CLEAR TUNNEL 
I w? IVT TO LM 
I 0mm, ALIGN IMU 
ICDR IVT ro LM l 
I CLOSE TUNNEL 

MNVR FOR AOT sun oe'tsavmom 
I MNVR son LM menus ANT TE T 
I MSFN RELAY rssr l l 

PLSS COMMUNICATIONS CHECK 
I ASSIST LM IMU course ALIGN 

l 
MNVR TO .5 $95 sum Afmuoé 
IMU ORIENTATION I I 
I I  MU REALIGN AND ALIGNMENT CK ' 
I PREPS FOR sps nu RN 2AND BURN 

l 5510 DEAL AND ORBITAL RATE 

PREPS FOR SPS BURN 4 AND BURN 

A K P I IMU REALIGN 
mTJRTRREACugliJG | ”CH MET" I PREPS FOR DOCKED DPS cum 

I PREPS FOR SPS BURN 3 AND BURN I CLEAR TUNN: SM 

I IMU REALIGNI 'ICDRPIVTTT?O CSM 

I LMK TRACKING.- YAw/ROLL METH LcMo'gé TUNNENL 

‘ IMU REALIGN | ' 'MUR 

I DAIYLIGHT IMU REALIGN 1 oops PGA‘ 

* ‘ | ‘ I‘ I I ? 11 
32-50%? ' sps BURN 2 srs sum 3 595 sum 4 SP5 sum 5 
Nb ULLAGE ””200 75:1&30213=28:oo 54 26. u, 
or 5 0 sec NO ULLAGE NO ULLAGE 4/ia ULLAGE 4/17 ULLAGE 
N 3'6 8 FPS 8T: no.4 sec 8T: vussc 8T. 28. osec U: 41 5 SEC 
(115x151) AV: 849.4 FPS AV: 548. um AV: 299.8 FPS AV: 550.5 FPS 

(113x191) msx 271) (nsx 271) . (133x 133) 

0 4 a 12 16 ‘20 24 28 32 36 49 44 4a 52 56 so 64 as 
' l 2 I 3 l 

3 i 9 12 13 19 21 24 '27 30 ý 36 39 42' 
1 1 l l l I l I I L I l 

N 
I CLEAR TUNNEL 

I PREPES AFOGR SP5 BURN .3 AND BURN 

LM/TUNNEL mssumzmoul I T T 1 I , 
PGAs LM/TUNNEL PRESSURIZATION I l 

I 

I 
I 
X 

I PREPS. FOR DEPRESS 
I CABIN DEPRESS' 

lnsscomm.cnecx ! 
i " 
l 

I ATTITUDE HOLD AT MIN MADBAND I EVA PHOTOGRAPHY 
I um? EVT csm & BACK TO MIA 
. :VA Moro. 5: us. CHECK 

I asmss csm % ' 
u INSTALL cm. COUCH ‘ 

I I CLEAR N'NEL . I PREPS. FOR LM m BURN ! 
I con IV 0 CSM I PREPS. son LM MCC warm) I 
I LMP M TO CSM l RENDEZVOUS; PHOTOS or LM I I 
I CLOSE TUNNEL I DOCKING; CORONA 1551 2; CLEAR TUNNEL 
I oorr PGAs LMP AND con IV? to CSM | 

i , - CLOSE HATCH srow EQUIPT.;JETTISON 
: l I DOFF PGAs I 
| I I t  I ‘ 
I I I I l | I I l I 

93:05:45 ' ° ' = 3 0 1 2 1 ; 5 9 : o o  
4 - X JETS 4-x JETS 2/20 ULLAGE 
BT: 10.9SEC 3T: H 8 SEC at 2,4 sec 

I AV: 6.0 FPS AV: 5-0 FPS AV 62.7 FPS 
l ( 1 3 0 x 1 3 )  ( I 3 0 X 1 3 1 )  ( 9 5 X  '29) 

72 76 so 84 88 92 96 100 104 108 112 no 120 123 1:5 
4 [ 5 I 6 

4s 51 54 ' 57 60 63 66 69 72 75 78 a4 
1 i l J l 1 L l 1% . 1  l I 

IMU ORIE 

. I IMU REALIGN AN 

PREPS. FOR UNDOCKING AND UNDOCKING- S-MNID HIGH GAIN ANrErIqNA 1357 . 
LM INSPECTION AND CSM SEP. 

ms. Foiz LM PHASING sum 
RENDEZVOUS TRACKING 

I IIMU REALIGN ; 
I PREPS. FOR LM INSERTION NlauaN , 

IB 

BURN 

PREPS. FOR LM cs 
I PREPS. FOR LM CDHU BURN l 

'- MNVR TO ~SPS BURN ATTITUDE 

I IMU UitIENnEIEON ’ 
I | IMU REALIGN 

;— LAN:D\AAR|:< :TRACKING (P22) 
I w'u REALIIGN 

- .  LANWIARK TRACKING (P2 Z) 

I LMP IVT TO LM DON PGA 5 AN 3 CLEAR TUNNEL l w u  o'mm'AfDN‘ INITIAL ENIRY PREPS AND STOWAGE 
I wu ORIENT | I LMP AND con IVT to LM ! SYS'TEMS V'ERIFIC‘A 
I can IVT TO ma 1 I CLOSE TUNNEL; IMU REALIGN IMUIREAuérf I . "0"" 
I CLOSE TUNN IASSIST LM COARSE ALIGN a: CLOCK SYNC I pREps FOR sps QURN AND 3 RN IMU ORIENTATION I 

I srow CENTER coucu I !  RR rams N R $e : ' - i 6| L M, REA . 
I IMU REALIGN : MAINTAIN MIN. 03 ATTIIUDE HOLD] 3 ' 'MU REAUGN, I l “9” 

FIN¢L ENT:RY PR:E:PS I 
SPS DEORBIT BURN U 

IMU 'ORIEN 'rArION 
. m? REALIESN snA uu =2l=39 

l PREPS F0! 595 sum 7 AND mm 
.M I 

l l l 
H 1 I 

sps sum 7 DEORBIT 
169:47zoo 238: 10. 00 
2/20 ULLAGE 2/20 ULLAGE 
IT: 6.ZSEC ar- 12. 3 sec 
AV: 155.7 FPS 1 av: 313.4 FPS 
(93 x 210) i (29 x 203) 

L 1 . _ _ __ _ 
m 152 mo 168 I76 184 192 zoo 208 216 224 232 240 

7 8 I ‘0 n 
90 9o :02 ms 114 ' 120 2 132 144 ISO 
1 l l l J l l l l 



APOLLO 9 SUMMARY FLIGHT PLAN (D MISSION), 

mmN No. i’ f f a? as F 2' '2: 2,7 r, 3.3 3,6 3° We 1 4.8 5: 3F 3? 56—5. 6, 6.6 31° 73 75 :9 
Acnvnrv DAY I [ 2 I 3 l 4 5 6 

2:! t 4 u 12 16 ‘20 24 28 32 36 4o 44 48 52 56 so 64 .68 72 76 80 a4 88 92 96 100 104 we 112 no 120 I28 
. — *  T v 1 v I I 

DOCKED ops DPS 0 CSI RCS CDH APS m RCS 
3-00 PHASING INSERTION 4JETINTCON 97.06.73 4151 INTCON DEPLETION 

AGE 93:5&03.6 9 “:48 96:22-00 4/4 ULLAGE 97-59:20.6 101:55 
MNVR. “0339‘ cc ’ 2/8ULLAGE 2/9ULLAGE BT 30.5ssc ET: 3. ISEC 31: 17.0 SEC 4/4 ULLAGE 
DATA v- ] 99m ‘ 31; 25,2 ssc or: 2” SEC AV. 37.3 m AV 37 9F 5 AV: 21.3 FPS BT: 360$EC 

A] xbm AV: 35.095 Av: 39.95;: (120x139) (118x120) nvxaz) Av swrps 
( I s  ) m a x  144) l L . _1 I l l  (131x358) 

I '1 l . J J] 

I V I I l [ i H r 
l u w l v  r o w  ILMPIVTTOLM' ILMPILMVTTO 
| ENTRY CHECKS, m, ECS CHtcuzour I INITIAL w ACTIVATION I mun/In. LMOALCJIVATIDN 
I con Ivr T O L L  
I CLOSE TUNNEL I ASSIST CLOSING FUNNEL I ASSIST CLOSING TUNNEL 

GL YCOL, PGA, R: GULATOR CHECK I COMPLETE ACTIVATION son EVA 
DAYLIGHT AOT sun VlSIBltITY CHICK I ASSEMBLE EMU FOR EVA I LM ACTIVATION ANDL H. In IIT 

I COMMUNICATIONS TESTS“. v. . l PLSS COMM CHEC l I 
2 I S-BAND smum ANTENNA TEST; I news. FOR omsss AND omess 
_, l I MSFN RELAY 7551 i 3 

g u DEPLOY LANDING GEAR l 
I I REMOVE AND REPLACE CARTRIDGE 
I IPLSS COMMUNICATIO Nscn ECK 

IPGNCS, AGS, LGC ACTIVATION 
IIMU cons: ’NALIG | |  

RCS PRESS, cow mil, 'GHor FIRE 
.l FINE ALIGN TORQU 
I LR, RR SELF TEST, AGS CALIBRATION 

! I ops Passsumu'nou I I 
l FINE ALIGN TORQUING | 
I UPDATE, ALIGN, CALII. AGS 
I PREPS roa ops. sum AND sum 
I AGS CALIB. AND LR SELF 1:51 
I con IVT TO CSM 1 
I suauwuoa mom 
I Lm‘wr TQ CSM] 

I LMP EVT TO CSM 
I RETRIEVE CSM SAMPLES 
I LMP EVT TO LM 

. l 
IMU FINE ALIGN AND PREPS. FOR UNDOCKING 

l I UNDOCKING AND INSPECTION MANEUVERS 

IMU lCOARISE ALIGN I 

RENDEZVOUS NAVIGATION ‘ 
I 
| 

' RETRIEVE LM SAMPLES I I IMU REALIGN AND COAS CALIBRATION 
I M ?  EVALUATE LIGHTING I PREPS. FOR PHASING AND BURN 

I H-BLAD PHOTOS AND T . V .  I IMU REALIGN I I 
l PREPS. FOR INSERTION AND BURN 

I mass m: I PREPS. FOR cs:, STAGING AND sum 
PLSS RECHARGE AND oornNGT I PREPS. FOR c'oH AND BURN 
IREMOVE, REPLACE LIOHC | 
gums: CLIEANUP & STOWAGE 'II mp5. F!OR IN AND BURN 
I con IVT TO CSM IMCCI AND 2 BRAKING 
. SUBLIMATOR amour n noz., CSM ýHoro, CORONA 1551 I 
I LMP IVT TO CSM I DOCK., CORONA TEST 2,CLEAR TUNNEL 

con AND LMP IVT TO CSM 
l LM JETTISO 

IAPS sum TO DEPtETION 

l LMP INGRESS LM | i 

; 

ACTIVITY DAY 5 

RELATIVE MOTION (CURVILINEAR, CSM CENTERED) FOR LM ACTIVE RENDEZVOUS 

'6 T T I l r I I 
A ops INSERTION :22?n 
' 95:41:48 , 
I ,2 j’av; 37.9 FPS / 96:22:00 ‘ ; AV: 37.3 m 
N — r ‘ - < - ~  ___.._ 
" x 2 g 8 
I“ 

3 g ~00C8KING SM ncs \\ \ 
U 99:1 ' 
< 3 4 1 I SEPARAIION 
g 93:05:45 
5 t Mme"; 
_. ,. ops PHASING- 
; 1" 9325m03.e 
; my: a; m 
g 34 ~UNDocxlNcl l ' 
. 9‘ (2:39 . I 1 ms :ou 
.f. 3 ac: m 97:06:23 
Z 3 97:59:20.6 Av: 31.9-n 
=' 9 ~ < - s  21.8 rPS 
g l l 
U ,2 W 1  .. 

IO 0 IO 20 30 40 50 60 70 80 93 HI) 
LM AHEAD *1—9 LM BEHIND 

CURVILINEAR HORIZONTAL DISPLACEMENT, X (N MI) 

I l I 
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LAUNCH COUNTDOWN SC 104 i 
.432 430-128 426-124 422 420 413 -m 414 412 -no 408 406-104 402 499 -98 -9e -94 -92 -9o -88 -86 -84 ~82 -ap -73 ~76 1 

» ' masoxsývmpsl: } E % '1 
:3: TURN ON fEM VERIFICATION l i """"" M a m  . cmnmþ "þHiE CREW . A 1 
~ ----------- m m  M55 +51 . . rm SMGH ‘s‘VE‘a j 
magnum {cam m m m m  " " "  1 
-------- manomsrunmmescusexsl: . csmcm 10mm»- 1 
ý ------ mess; ma yemncmor‘ 52mm momnoonum ‘ 1 --------- Desspoxfmvm ] 
--------- Dscyemur i Ejewnswms unwrcmma þcsmréwmw ] 

muocxsmayma. ; - Hannah 1 
Ejmmsww ------- I W E  ---------------- ---------- um . .5 {NECOINNECT { 

. “NW5 ---------- m ------- . ' , J j 
sm/sesmmnsrl} ------------ ------------------ [[sc 9mm -------- ------ aummw. , ; 

mussemom (m; i 
EJSTBYMON Macaw i 
DCMCQP ] 

rowan pom ‘ ? 
caé: W i 
eafc :, g 



r LAUNCH COUNTDOWN SC 104 
-74 —72 +9 -614 -69 -5§ -52 -4,8 —4|4 —4o -36 -32 -3p —2p -26 -24 -22 -20 -18 ~16 -14 -12 40-9 

i m g ! " " " " "  E IAELHEWL“ I‘iEM' EVE—MAI WAT 
+ S- r. , = _‘ mama . RED 
4f, HEMECH—_—__T—-Byl Low BAT HOT—Kg?" I. g1 :5“!!! ; .._. : 

.PROPLNE plsc f g DSA- IWIZATiGN" $GRV!OG$E DISC . ensue 4[::] £5n V 3‘ 
' ~~~~=~+þePEN M9 ~—-HJEL€EHLACI ' . 3.1 ”games s'un_______ sap SERV u ---GPEN sue 31:] 

was H2$s¢~ HICNDKUHQPBRGE s,w'l+l<[j ------ DRF 51L; 3-; wet—"HIEsusR'v"'PR"lamps“1 - 
; BLEEDE} . > 1 Lr SHE TOPOFF AUX DIWEEIJ 

I. MH}: TANKINGI j : “"1”“! . {If ---------- 
$HE-SERVIEE[__ ‘ i r g 7 7 C‘VEM§S{_ Q 

a-ucuamþg 7 ‘ -» --FT-gs ._ m-M-ARnAARý 0 
31(594} : I 

svwsýsst- ; 
~: - v-Iaewgmmnþ ________ -- “DEL-TA" r|-~- E-MErvO- v 15v II E » . 

;-<: PB . 139' :CAL SIGHTINGS. ----------- D . : no 
. c. KAHGNIIOHL PWR ~ m lNIERfAC—E 0: Gary in 1: E 8 

____________________ DH’TA' I 

' ' ~0- 

L _ _ _ ¥  ee 



::ll 21 Orbit Insertion 

Install Optics (Eyepieces) 
Jettison Optics Covers 
P52 IMU Realign REFS 
PIPA Check (Optional) 

SIVB Mlaneuver no T&D A'I'I' 

Configure for Ejection 

SIVB Maneuver to R=0, 

MCC Update State 'Vecuor 

952 IMU Align - PREF 

SPS Burn 1 BT 5 .0  sec 

r & d  
s r e d  IMU orient for Deorbit 
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APOLLO 9 MISSION EVENTS SCSþ 

(55.1”. 
07:43 
08:00 
08:52 
08:55 

19:00 
19:55 
20:38 

27:15 

27:45 
27:50 

EVENT 
PIPA Bias Check 
SXT Callb. , P23 
Deorbit 
Pwr. down IMU, CMC (P06) 
& SCS 
Pwr. up IMU, CMC & SCS 
P51 
Update State Vecmr 
PIPA Bias Check 
P30, P40 
P52 
P40 
SXT Star Check 
SPS Burn 2 - 81‘ 110.4 sec 
N 849. 4 FPS 
Update for Landmark 
Tracking 
Update State Vector 
P22 Landmark Tracking 
Update State Vector 
P30, P40 
P52 IMU Align - PREF 
P40 
SXT Star Check 
SPS Burn 3 BT 277.6 sec 
AV 2548. l FPS 
Computer Update - Desired 
Orient for Ldmk. Track 
P52 IMU Align - PREF 
Computer Update - Ldmk. Track 
Update State Vector. 
P22 Ldmk. Tracking 
Update State Vector 
P30. P40 
P52-PREF 
P40 
SXT Star Check 

28:28 

29: 22 

29: 55 

41: 05 
41: 58 

42:15 
42: 33 

43:02 
43: 40 

44:05 
46:29 

47:22 
47:28 
48:05 

48:40 
49:08- 
49: 25 
49:43 

49:50 
50:15 
51:12 
52:53 
53:05 
53:12 
53:30 
53:35 
54:26 

NT J 
SPS Burn4 - BT 28.0 sec 
AV 299. 8 FPS 
P52, REFS 
Update State Vector 
Pwr. down IMU. CMC (P06) 
& SCS 
Pwr. up IMU, CMC, & SCS 
State Vector Update 
Update - LM AOT Observation 
Pad, LM S-BD Steerable Pad 
LMP IVT to LM 
Transfer LM to LM Power, P51 
P52-PREP 
CDR IVT to LM 
a r .  for LMAOT Star 
Observation 
PIPA Bias Check 
Support LM Comm. Checks 
as Required 
LGC/CMC Clock Sync. 
LM IMU Coarse Align 
Update - LM State Vector, 
CSM State Vector 
P52-REFS 
P30, P40 SPS Thrust 
P41 RCS Thrust 
Docked DPS Burn 
ET 367 Sec AV -1699 FPS 
P76 
CDR IV'I‘ to CSM 
LMP IVT to CSM 
Update State Vector 
P30. P40 
P52-PREF 
P40 

~ SXT Star Check 

SPS Burn 5 BT 4 1 . 5  sec 
AV 550.5 FPS 




































